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DOES DUOLINGO DELIVER ITS’ INTENDED ‘LEARNING CONTENT’ 
THROUGH THE GAMEPLAY? A THEMATIC ANALYSIS 

Mifrah Ahmad 
Deakin University Burwood (AUSTRALIA)  

Abstract 
Learning a language is common in primary and secondary education around the world. Duolingo has 
made language learning accessible and evolved over the years through various platforms. Most studies 
on Duolingo highlight the use of Duolingo in a classroom context where students as participants and 
report on learning and engaging with Duolingo either positively or otherwise. This paper addresses the 
crucial position of teachers and learning game designers and anticipates that their perspectives on 
learning, playing, and experiencing Duolingo may contribute to the knowledge of 'how games are 
evaluated or judged by the users before reaching students in the classroom.' Duolingo's popularity and 
evaluating its content may help unpack and conceptualize its design, player's experience, learning 
outcome, motivational aspects, and feedback. 

Moreover, it may enhance how Duolingo's success contributes to designing future games that teach or 
deliver learning content.  The data was collected through an individual audio-visual session (Zoom 
online) with participants where the main question was: 'what have you learned from this game?' The 
designed criteria are analyzed theoretically with Kolb Experiential Learning Model and andragogy 
principles to understand the researchers' reflective experiences and adults' learning strategies. Each 
session was audio-recorded, transcribed, and thematically analyzed through NVivo (triangulation 
principle applied for reliability and trustworthiness). Lastly, interpretive results through themes and 
hermeneutic method is adopted to provide a reflective and comparative discussion with theoretical 
stances discussed in the paper.  The perspectives of players who evaluate games before using them in 
a classroom may offer a different angle to designing, engaging, and assessing learning games may re-
consider their approach for future educational games and the gaming industry. 

Keywords: Duolingo, language teacher, learning game designer, learning, interpretivism, andragogy, 
experiential learning.  

1 INTRODUCTION  
With distance learning practices occurring more often, and technological accessibility in education, 
learning a language with no time and space limitation can occur. Corresponding to the International 
Journal of English Linguistics, Duolingo, a free online language learning site, has its mission to help 
users learn a language while simultaneously using their learning exercises to translate the web".  
According to Duolingo developers, it delivers its primary goal of learning a language through the 
translation of languages with over 38 different languages (provided in 2020), number 9 in education 
chart (Apple App store), and about 30 million active users reported for 2019 [1].  Because learning 
language schools/colleges are expansive, Duolingo is a free app that is 'good enough' to rely on 
translation as a by-product of learning a language. Duolingo was produced in 2012, and statistically, it 
is the most popular language-learning app in comparison to apps in the apple store (searched based in 
Australia as every country's demand is different) such as Babble – language learning, Drops: language 
learning, Busuu: language learning and Beelinguapp: language learning applications.  

Studies have shown significant improvements in language learning abilities because of Duolingo in the 
classroom context or as a homework task [2].  Not only that, but the study also reported an increment 
in one's confidence to be able to communicate a foreign language learned through Duolingo if the time 
spent on playing Duolingo is an average of 34 hours [2].  Duolingo is designed in a linear structure of 
lessons where the activities are in chronological order. As a self-learning tool, it is focused on induvial 
strategies and allowing them to evaluate achievements by themselves.  A study reported Duolingo 
multimodality in writing academically as a second language perspective through personal experience 
[3].  The results reported that nothing is perfect and that contextualizing the language learning in a 
classroom alongside a teacher or instructor to guide through is more interactive and challenging and 
improving communication skills is more impactful.  
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Knowing that Duolingo is an 'independent learning tool' may be categorized under distance learning for 
individuals. A study tested Duolingo application on the effectiveness of learning a foreign language via 
distance learning and categorized pedagogical and theoretical discussions to explore language skills 
and technical issues with mixed approaches with adult users to gather their learning progress with 
Duolingo [4]. The study explores challenges and learning a foreign language of participants with multi-
methods and reports positive and negative responses. However, it does not elaborate on a learning 
game designer or a language teacher's perceptions precisely and recommends the need to cross-
evaluate and compare with other platforms. Another study reported perspectives of teacher and 
student's perspectives and the risks involved in using Duolingo at the primary level that potentially 
influence foreign language learning [5].  The approach to analyzing ways in which teachers can facilitate 
learners in critically thinking of Duolingo, allowing themselves to develop strategies in which every 
resource may contain errors, accuracy, or correctness of content, was appealing in the study. However, 
being precautious on how Duolingo may be perceived as it cannot proficiently develop a critical 
approach with children as their "adolescents’ brains are tremendously receptive” [5].  

Therefore, this paper attempts to record a language teacher’s experience and a learning game designer 
(game designer and a teacher in their experience) to evaluate their ‘play’ and reflect on Duolingo.  This 
will enhance the knowledge of how a language teacher may evaluate Duolingo based on “whether this 
game is suitable to be used in their classroom” and for learning game designer to be able to evaluate 
from practicality and curriculum advantage as well. 

2 RELATED LITERATURE WORK 
Duolingo is verbal and written learning where speaking, hearing and selecting options appear as the 
player becomes more experienced. It allows the players to have capabilities where completing a lesson 
allows a collection of “experience points (XP).”  Some of the gamification elements of Duolingo are basic, 
yet they complete the game. A published report on personal experience of using Duolingo and teaching 
with Duolingo in the classroom to gather data of how learners adopted and the author's experience was 
reflected on various aspects of the app [6].  Magnuson elaborated experience of learning various 
languages but admitted that “By no means do I speak these languages and the ones I speak to some 
degree are not in general due to Duolingo” (p.2).  Also, learners' progress in the study reported 
drawbacks and positive results but concluded that students must be self-directed learners. Perhaps this 
can enhance how teachers and learning designers view Duolingo as a utility of learning languages.  A 
study suggested that Duolingo needs to fine-tune the current instant feedback algorithm to maintain 
users' numbers. It needs to add a better audio-visual text foundation and present its usability in speech 
recognition and synthesize the practice pronunciation [7]. Another study proposed a trainable spaced 
repetition model for language learning, where the algorithm indirectly estimates the words or concepts 
residing in students' long-term memory [8]. 
A mix-method study (various groups of individuals including mobile learning, users, teachers, and 
learners) reported that mobile users who played Duolingo might agree to some extent on how Duolingo 
may teach a language [9].  However, the study highlights that teaching is necessary to foster interaction 
and develop the desired production skills for foreign language learning. Another Duolingo App review 
as a mobile application to assist second language learning described the type of exercises and reported 
evaluation in terms of [10]: learners achieving learning goals by removing ‘the fear of speaking a foreign 
language,’ cautionary notes including ‘unnaturalness of sample sentences,’ computerized ‘voice’ for 
listening for a non-native speaker, and one major drawback mentioned was the use of one language to 
teach another within Duolingo.  This limits the app’s users, but learning the target language through a 
second language may depend on the second language  - leading to never expressing themselves in the 
way language is learned [11].  Lastly, it is crucial to understand that there is ‘no human interaction’ 
between the learner and Duolingo. Hence, it may be categorized as distance learning where self-study, 
individual independence, and consistent motivation are highly on oneself. 

It is essential to be self-directed or intrinsically motivated to regulate and monitor one’s learning. If a 
teacher has to teach a language to primary school students, their perspectives of selecting a game or a 
mobile app that may achieve the learning outcome are viewed differently from a game designer's 
perspectives. With that, learning game designer has a different role as defined “the position of the 
Learning Designer has long played the role of supporter, change agent, catalyst, and provider of 
expertise in this context, and is seen as critical in supporting sustained change.” [12]. A review defining 
Learning designer in the context of Australian Higher Education described the changing roles of learning 
designer as “a key collaborator, accelerator, and connector in a rapidly changing environment” (p.138). 
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3 METHODOLOGY 
A brief explanation of the theory used in this study and the data analysis method is presented in the 
following sections. 

3.1 Theoretical and Conceptual Framing 
Duolingo is a ‘language learning app’ that requires attention to pedagogical approaches, including 
cognitive-behaviorism, social constructivism, and connectivism [13].  To briefly define, cognitive-
behaviorism and social connectivism imply that learning occurs when the process is learner-centered. 
In contrast, connectivism is when the transmitted information is positioned at the center of the process, 
placing importance on the learner's interaction and the acquired knowledge [14]. The learner here 
represents a student in a classroom, this placing onto current participants (language teacher and a 
learning designer) may slightly change. Another theory by Wedemeyer’s (1981) on independence and 
autonomy (discussing the freedom of choice and learning as vital, practical, innovation form) covers the 
overcoming idea of any frontiers such as time and place indicates the learner’s ability to engage in the 
process with their preferences [15].  Connecting with the andragogy (education of adults) contributes to 
how adults learn and process information, which is defined as the theory of adult learning that details 
some of the ways adults learn distinctively than children [16]).  A lists crucial assumptions to describe 
adult learning characteristics listed below [17]: 

Table 1: Adapted from [17] crucial characteristics of adult learning - andragogy. 

# Characteristic Definition 

1 The need to 
know 

Adults need to know why they need to learn something before undertaking to learn it. 

2 Readiness to 
learn 

As a person matures, his/her readiness to learn becomes increasingly oriented to his social 
roles' developmental tasks. 

3 Self-concept 
 

As a person matures, his/her self-concept moves from being a dependent personality to 
being a self-directed human being. Coaching seeks self-awareness and acceptance. 

4 Orientation to 
learning  

As a person matures his/her time perspective changes from one of postponed application 
of knowledge to immediacy of application. Accordingly, his/her orientation toward learning 
shifts from one of subject-centeredness to one of problem-centeredness. 

5 Experience 
 

As a person matures, s/he accumulates a growing reservoir of experience that becomes 
an increasing resource for learning. 

6 Motivation to 
learn  

As a person matures, the motivation to learn is internal. Coaching embraces life-long 
learning and self-coaching. 

With the experience, the need to know, and the self-concept alongside motivation to learn for adults 
mentioned above, it is crucial to add the value of reflecting upon and experiencing the play through a 
‘live experience’ as the phenomenological approach suggests. The conceptualization theory of 
experience [18] and experiential learning [19], the teacher’s reflection and experience by being a dual 
language speaker and a learning game designer with a professional experience of being a classroom 
teacher, game designer, and currently a curriculum designer critique on Duolingo. Therefore, the 
researcher to acquire in-depth information on experience lived as ‘the essence of their experience’ and 
the desire to be motivated to a game and reflect upon.  

This study's theoretical framework is adopted from the ‘Experiential Learning Theory’ presented by Kolb 
[19]. Epistemologically, the researchers believe that learning occurs once. As an educator, we accept 
the conscious and subjective aspect of learning. Accordingly, believing in every experience-based 
learning process, not only is it not sufficient to ‘do’ and ‘think,’ but also there must be a link between 
doing and thinking. It can be claimed that experiential learning theory, in its essence, different from 
previous predominant learning theories such as cognitive and behavioral learning theories. 

Contrary to the latter two theories, experiential learning moves away from abstract acquisition and 
manipulation of information and welcomes the role of consciousness and subjectivity in the learning 
process. Through the experiential learning model, learning can be defined as: “… the process whereby 
knowledge is created through the transformation of experience” [20]. To better understand the link 
between experience and learning, or in other words, between doing and thinking, Kolb presented his 
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model of experiential learning in a cyclical form, Figure 1(a). As shown in Figure 1, the model is 
presented cyclically, advocating that once learners complete one cycle, we can claim that learning has 
happened. Referring to the pedagogy of connectivism [13] and Malcom Knowles (2005) on andragogy 
[17], the interconnection of how adults learn, critique, and reflect becomes experiential and iterative 
(Figure 1 (b). Certainly, Kolb’s model goes beyond a simple ‘recall’ of information, as it encompasses 
both abstract reasoning and reflective observation. 

 
Figure 1. (a) Kolb’s Experiential Learning Model (1984) and (b) the current conceptual model  

3.2 Data Collection and Analysis Procedures 
A primary school teacher and a learning game designer were instructed to play Duolingo as a part of 
the current study methodology. The intention here is to evaluate, comprehend, and understand the 
differences in the opinions of both crucial stakeholders who are valuable in designing EG.  

3.3 Participant Criteria  
The two participants’ and their perspectives towards Duolingo were required to visualize the evaluation 
of the game from a language teacher’s perspective; who may select Duolingo before commencing 
classroom session and learning game designer with a versatile experience (game designer, teacher, 
and learning designer) to critique on the possible learning and design of Duolingo. Please note that this 
paper is part of a Ph.D. study, and this paper reports part of the study. The researcher collected data in 
the following manner: 

1 The participants are situated in Australia (with minimum 5 years of experience in the field of 
teaching language learning for primary education for teachers and designing games for learning 
for the learning game desginer), and they were given a week to play Duolingo before the session 
with researcher. The study was conducted between 1st July 2020 – December 30th 2020. A Zoom 
call was scheduled (all participants’ voluntarily participated with consent approved by the 
university faculty) to collect data and their experience.  

2 Data collected: audio recording, transcribed in NViVo, and coding strategies applied.  
3 The guidelines and experiential learning ground thematic analysis. With the hermeneutic circle, 

the researcher can identify and interpret features of words and sentences and create nodes and 
themes grouped in different themes. The concepts were then thoroughly compared by each 
researcher’s experience and opinion to clarify any underlying interrelations. The iterative process 
of thematic analysis within Kolb’s experiential learning model allowed the researchers to 
understand further, explore, and interpret how teachers and learning game designers evaluate 
and perceive a game. Lastly, where the distinction between the individual and the experience is 
erased, and the interpretation stems from a co-constitution of the two [21]. The researchers’ 
understanding of the themes was based on the hermeneutic circle, which constitutes reading, 
reflective writing, and interpretation [21]. 

4 INTERPRETIVE THEMES DISCUSSION 
The semi-structured interview questions were designed and adapted from [22] and engaging by design 
[23]. Not all are adapted as the focus of original questions is on narrative-based games.  This study was 
considered due to a comprehensive exploration of the Game as Action, Game as Text framework [24] 
and recommended that it be used for narrative-driven digital educational game design.  Despite the 
origin's basis, the current study adapts onto the definitions defined within Jackson (2017) to unpack the 
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possible questions that suit the currently selected game (Duolingo) as it is an educational and learning 
game, but not necessarily a narrative game. The elemental pentad [26]  is introduced for EGs and is 
grounded by Jesse Schell’s core elements of the game design [25]. Expanding on core elements, the 
recently proposed Elemental Pentad [26] includes pedagogy as a core element and explained 
constructivism, cognitivism, humanism, and behaviorism. 

4.1 Central Theme: Their own learning experience with Duolingo 
The participants' teacher [Teacher_1] and learning designer [LD_1] were notified through email, and the 
data is anonymized and unidentified for data analysis and resulted in interpretations. With data analysis 
achieved through NVIVO, common themes emerged and were categorized into one central theme. The 
discussion of the main themes is addressed alongside sub-themes, and the participants’ experience is 
expressed below.  Consequently, each theme is concluded with the researchers’ experience and 
reflection towards the theme's discussion. Due to the limitation of the length of the paper, the 
participants’ quotes are presented limitedly. 

4.1.1 Central Theme: What have you learned from Duolingo?  
Understanding this question to visualize the perspectives of what language teacher and learning game 
designer learned from Duolingo as they played. Presumably, it is a ‘language’ you select and learn from 
Duolingo.  The emerging themes are discussed below. 

A. Theme 1: Personal Drivers and preferences 

ª Sub-theme: Personal preference for Language learning  
With the responses, it seemed as though it is highly up to them to relate to the use of Duolingo. 
The differences between responses were remarkable. Learning a language through an 
application may presumably be ‘easy’ and self-motivated. In other words, if you desire or have a 
purpose of learning a new language, perhaps, Duolingo is a ‘training’ platform. Ideally, it is a 
game, but [LD_1] believes it “a bad example” to learn from. It did not trigger them to be in a 
continuous play. 
On the other hand, the Teacher’s thoughts differed by discussing how valuable and valuable 
Duolingo is in their daily work and personal preferences. Despite their multi-lingual background, 
Duolingo seemed to have assisted Teacher_1 through drill-and-practice of Spanish and French 
languages. Moreover, Duolingo provided a scaffolding experience of learning and practicing a 
language that is not spoken daily; hence, practicing a language through Duolingo helped. Not 
only that, this allows ‘the need to know’ and self-concept of being dependent on personalities of 
individuals to experience and grow the knowledge [17] and applying similar engaging methods in 
their classroom. 

[LD_1]: “I think it is an awful example. Maybe if I was interested in learning a new 
language… I tried Japanese! I was completely lost! I gave up…” 

[Teacher_1]: “I have used it in two different scenarios. I learned most of my Spanish in the 
Duolingo language.. from never learning Spanish before…I do get many benefits from 
drilling and ongoing learning. It was scaffolded to me, assumes no prior knowledge of 
Spanish, but I obviously knew French, so I had much prior knowledge anyway... Moreover, 
I learned how to link new languages… I learned a new way of modeling the sentence 
structures for students that I would teach in the future. I would still use it just to “keep my 
French up to date, I guess.” 

ª Sub-theme: ‘Desire’ to Learn Language -self-driven motivation 
The ‘desire’ is where Dewey (1938) explains that as if a teacher or a learner desires to achieve 
or be driven to learn a goal, that experience is ‘worth-while'—growing an experience and the 
‘embracing self-coaching[16]. However, when the desire and motivation to learning independently 
do not last forever in this case. Learning Designer described it as an elementary learning app, 
and after a couple of weeks, “you are not the slightest bit motivated to go back” [LD_1].  The 
interesting concept of how Duolingo is compared with how a “book with CDs” may teach an 
individual how to learn a language. In comparison, the teacher demonstrated the use of Duolingo 
as an increasing resource of learning where the accumulation of knowledge and improving 
existing skills “this was a perfect way of just fine-tuning skills that I might have forgotten and 
needed to brush up on” [Teacher_1].  
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[LD_1]: “…I think it is surface-level… after two weeks later of playing it, you are not the 
slightest bit motivated to go back. So that is my anecdotal experience from other people 
using it as well, not just me. Two weeks later, they are not logging in again, unless they 
want to learn a language, in which case, it is no better or worse than a book with CDs or 
whatever else.”  
[Teacher_1]: Oh, If it was not for my job, I do not have many opportunities in my daily life 
to speak French. So, I learned from Duolingo just to keep active… this was a really good 
way of just fine-tuning skills that I might have forgotten or needed to brush up on. 

B. Theme 2: Clarity of goals, and challenges, and learning outcome. 

ª Sub-theme: Duolingo’s Goals and self-motivation 
An engaging learning experience can be achieved through focused goals and challenging tasks 
[23]. The continuous form of experience where the concrete and reflective observation proceeds 
abstract conceptualization of concepts; the ‘need to know’ of goals to play Duolingo is crucial. It 
does provide levels and sub-levels to complete and sets a reminder to notify you daily on how to 
complete ‘daily goals.’ The learning designer had a direct answer “Yeah, it does.” [LD_1].  The 
tone did not seem enthusiastic and may be relevant to their not experiencing learning in an 
engaging manner. The demotivation seemed prominent.  However, the teacher teaching and 
learning languages seemed to clear that the goal is to take you through learning the languages 
you desire. The orientation of learning and the knowledge to the immediacy of Duolingo seemed 
to shift from one subject-centeredness to another as the shift between language learning and self-
coaching was observed through the response. 

[Teacher_1]: “Yes, I guess the goal was clear because of the type of app it is. If you did 
not want to be learning a language, you would not be going on to Duolingo. Your own goal 
of learning a language is clear to you before even starting it without challenging time with 
any challenging tasks…” 

ª Sub-theme: Experiencing Challenging Tasks  
Games with challenges are often more exciting to play than games without challenges.  The 
activities or tasks to be completed in Duolingo may be challenging if the player is entirely ‘new’ to 
learning the language. A challenging task is closely relevant to engaged learning [23] and 
discusses that learning activities need to be challenging to maintain engagement. This question 
raised interesting reflective observations by the participants.  The overall emerging context from 
data was that it is not fun if the tasks are not challenging. However, the gradual increase of 
difficulty provides the unpacking of challenges and activities required to finish at every level. This 
can be a significant issue in designing learning games or games that can potentially deliver 
learning skills.  As an educator, there is a need for instruction on the difficulty level of a game. As 
the participants needed to evaluate their progress as they played Duolingo, they frequently 
compared previous game experience. Duolingo has allowed you to create your account and 
keeps a record of your progress. However, suppose you do not log in for a few weeks. In that 
case, the completed tasks become ‘scattered.’ That visual aid informs the participant that they 
must revise the last level ‘to test your memory’ before proceeding to the next level. Hence, the 
teacher said, “…So I was getting it all right.” As an educator, the mechanics of Duolingo is to 
repeat itself to refresh one’s memory but not entirely deliver an engaging experience.  

[Teacher_1]: “…but the style keeps repeating itself. There is much clicking to the Next 
button to the next question and everything, so I did not feel engaged to spend a whole hour 
on it. It was just more like, you know, if I am walking down for five minutes, or whatever…So, 
it started to get more challenging as I went on, however. However, I did feel that it was not 
as challenging, partly because I have already done it before… so it was not that much of a 
challenge. It was just a different topic…”  
 [LD_1]: “I think that is part of the issue is, I think, to bounce between too easy and 
challenging. Right? I do not feel like the stick of it is right. I think you do the first few things. 
And that is easy and fun. And then I think it gets to be too difficult too quickly. And then it 
is not engaging anymore!”  
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ª Sub-theme: Duolingo and Learning Theories 
The author intended to gain perspectives of professionals who understand games from how their 
experience has grown.  As an educator, learning theories would be considerably cognitivism and 
constructivism. Duolingo uses mechanics like graphic ‘green bird,’ repetition of the task, different 
orientation of task provided to complete the level, etc. This allowed my understanding of how 
Duolingo uses ‘memory’ based theories to trigger one's learning skills. Perhaps, if your interest, 
self-driven, and readiness to learn are absent, this may lead to learning failure. The participants 
had quite fascinating. The learning designer leaned more towards behaviorism, which was why it 
did not work for them. Also, the motivation for LD to work through is by receiving tangible rewards: 
“but pure behaviorism does not work for most people unless the reward is a super tangible thing 
like I suspect that if you instead of giving me points or whatever, you gave me chocolate or real 
money that it would do much for” [LD_1]. On the other hand, the teacher suggested ‘social 
constructivism’ but emphasized that it is not embedded in the game and that Duolingo is really 
“an independent learning” and the rewards are given to support your learning as you scaffold 
through it. The teacher quotes “there is much personal growth in terms of behaviorism this, I do 
not think that is relevant in this one” [Teacher_1]. 

C. Theme 3: Critical Reflection (During and After Play) 

ª Sub-theme: Reflection or Critical Reflection  
Reflection is dominant in Kolb’s experiential model, where ‘learner’ makes observations and 
reflects on the information from the experience or abstraction of experience.  With reflection drawn 
upon the experience of playing Duolingo, some logical conclusions and generalizations are made 
by the educator (myself), language teacher (Teacher_1), and learning game designer (LD_1).  
Critical reflection is where the participants had to reason to play and learn through Duolingo to 
make meaning out of what they have learned. This question triggered their analytical or 
observational aspects to visualize the differences and similarities between the participants. As an 
educator, Duolingo may polish my learning skills, which I briefly knew, but it does not seem to 
explain the terms I learn in the language. For example, I can hear the pronunciation, select the 
correct answer, and expect an English translation of what that means.   
The participants’ responses were quite noteworthy.  Learning game designers did not see any 
reflection or critical reflection in Duolingo. They admitted that they are a ‘difficult customer’ to 
please learn a language through Duolingo. Along with that, the assumption that perhaps they 
have not used Duolingo long enough to unpack its’ reflective aspect, “I think it is trying to, but it 
did not work. Moreover, I might be a difficult customer. Maybe it works better for other people? I 
do not know. I do not know. Anyone who has used it long-term. Success. Probably.” [LD_1].  On 
the contrary, the teacher seemed to approve the assumption made by [LD_1] where the 
agreements on critical reflection or reflection are present in Duolingo explicitly.  However, this 
may be due to their interest in learning languages and practicing for over four years.  This allowed 
the teacher to reflect upon how Duolingo was four years ago (No reflection at all) and how it is 
now (some reflection and instructional debriefing are present).  Furthermore, the teacher believed 
that the reflection and feedback seemed to be positively correlated in Duolingo. Now that it 
provides reflective and interactive feedback, you can reason why you did or did not succeed. In 
addition, the ‘chat boards’ allowed the critical reflection to occur only during play for:  

[Teacher_1]:  “…it was wrong because of this reason, but I just do not understand what 
that was talking about. And then other people will explain that to you. So, that was super 
beneficial for me, so critical reflection. However, you have to do it yourself.. to be motivated 
enough to click on… why go to the chat to ask a question to get feedback... Oh, you have 
been getting these types of questions wrong. Here is a link to it. But, that was sort of during 
play, but there is no critical reflection, I guess, after playing.”   

D. Theme 4: Playability of Duolingo 

ª Sub-theme: How was the playability (ease of use) of the game as a whole? 
Playability is mainly examined when the players/learners are considered.  It relates to player 
experience, which links to the main goal of the games – enjoyment, satisfaction, being credible, 
and entertaining. Duolingo played on a PC or tablet, or even mobile is mainly easy to interact 
with. The buttons and small animations and star, points, rewards, and lessons are design 
simplistically. As an educator, I was able to use Duolingo immediately. The adaptability is 
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structured at a basic level for a ‘noob’ to use Duolingo easily.  As teachers and learning designers 
play games and learn through games, abstract conceptualization allows them to actively 
experiment and reflect on different games.  Their observations allow them to grow their 
experience in professional or personal life.   
The learning designer bluntly said, “Easy, easy, using simple they have done many design work. 
It is like they have ticked all the boxes required to gain a larger audience’s attention” [LD_1]. It 
almost seemed as though the point was that Duolingo’s design was innovative, creative, and 
understandable by a larger audience and the Duolingo designers and developers ensured to ‘tick’ 
all the essential points.  This was similar to the teacher’s response, where it was easy to navigate; 
it did not have any introduction. It is precise and self-explanatory.  Perhaps, the teacher believes 
that this is how students’ may have an easy start to the game and make language learning ‘fun’ 
in the classroom.  

[Teacher_1]: “Oh, it is very easy to navigate… the use of the layout; pictures with color-
coding, different fonts… easy to figure out what was asked & how to answer it. The 
instructions were explicit and concise. You did not have to read much information to know 
what to do - self-explanatory. There was no introduction. This is how the game works, it 
was just jumping in, and you know what to do.”  

ª Sub-theme: Feedback in Duolingo 
Duolingo uses an instant feedback strategy after each task, and it goes beyond any basic multiple-
choice variations [7]. It also includes discussion areas for registered users to extract meanings 
out of the problems discussed.  However, there are a few ways in which this can be beneficial or 
detrimental. As an educator, I do remember instant feedback from the levels as I progressed. 
However, it did not encourage me to continuously play for more than 9 minutes as the rewards 
became dull; the feedback became repetitive, and so did the task. Even though the knowledge in 
each task is different, it just felt recursive.  
The participants’ views were similar. The ‘remembering’ of when the instant feedback is provided 
seems to work concretely; however, though it is clear and everything seems to be ‘in the right 
place’; “…I think it is trying to do the right thing. It is super clear to me that they went well; how 
can we design this for the public? What are all the theories, and they checked all the boxes? I just 
do not think it works. And I am not quite sure why.” (LD_1). As an experienced learning game 
designer for 25 years, it is alarming to envision how some games may not work for some 
individuals despite their popularity and millions of users. Although this assumption may not be 
generalized with active experimentation and concluding, the remarks about how they construct 
their experiences – guides their experience to reflect and draw upon their conceptualized 
understanding.   
On the contrary, the teacher seemed to be ‘okay’ with how the feedback is provided in Duolingo.  
Their belief was to acknowledge that the feedback was present, it was instant, and it provided 
them with an affirmation to the completed task (correctly or wrongly). As they said, “Um, as I said 
before, the feedback originally was okay; it told you if it was an MRI view, which is good, so you 
were not just wondering what happened at that spot exponentially better now. Because of that 
explanation of why wrong or why right.” [Teacher_1]. 

ª Sub-theme: ‘Overall learning experience’ of playing Duolingo  
This question was freely allowing the participants to rate their experience of playing Duolingo. 
This question seemed to divert into how motivating the experience of participants through playing 
Duolingo was reflected. Their motivation to learn a specific language and unable to learn it from 
scratch due to lack of motivation or revisiting a learned language to practice and internal 
motivation to learn/practice a language was identifiable in the responses. As an educator, I would 
rate the experience of learning Arabic (beginner level) as 6/10. I felt the repetition of lessons got 
boring, and I did not understand how the alphabets related to ‘dialogue’ or writing or speaking. 
The learning designer critiqued as 3 or 4 out of 10 and did not justify why the rating was low.  
Possibly, observing the overall responses, we can comprehend the likely hood of their 
preferences of learning a new language was not delivered as expected, “I am interested in 
learning to speak Mandarin. And I still was not able to book to teach myself and did not do it. But 
I will not do it.” [LD_1].  On the contrary, the language teacher [Teacher_1] seemed to abruptly 
begin with “10/10” abruptly and then reflected upon the rating to “I would say 10. It was great. 
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Things that benefit and that motivated me, or I guess that was seven, I probably should have 
said.” 

The author attempts to interpret the Duolingo language learning app in experiential learning models, 
andragogy, and connectivism with two crucial users of games: learning game designer and language 
teacher.  This is achieved by interpreting emerging themes through the interpretivism paradigm and 
hermeneutic analysis to position the author as an educator in interpretations alongside discussing the 
conceptual model proposed in Figure 1(b).  The discussion above agrees with the andragogy principles, 
Kolb’s experiential learning theory, and connectivism. The participant points out that learning is a 
process rather than an outcome, and the knowledge learning process is fluid. Hence, it is created 
continuously.  This compliments Kolb’s experiential learning and the experience principles. The way LD 
responded to the Duolingo questions highlighted their interest or desire to play Duolingo and their 
experience of learning a new language. As their interest in playing the game was not self-driven, the 
“need to know why they need to learn something before undertaking to learn it” became noticeable. 
Other than that, the duration of how long one has played Duolingo matters – it has a different impact on 
the learning experience, reflection, and engagement with the game. It is essential to recognize that the 
teacher’s beliefs on what the game is about and what it can achieve in the classroom can help shape 
the contextual, ‘desirable’ and up-to-date technological innovations to teach despite negotiating learning 
conditions [27].  Learning designers’ roles are to help teachers shape the curriculum and facilitate their 
needs for the classroom. Their role has been a “long tradition in Australian Higher Educational and is 
increasingly well accepted as critical in supporting and driving the successful and sustainable 
implementation of blended and online learning” [12]. 

5 CONCLUSION & IMPLICATIONS 
This paper address two different perspectives of evaluating Duolingo with the main idea of ‘what have 
they learned from playing Duolingo?’. The accessibility of language learning apps is vast as technology 
enhancement continues in the education sector.  The need to understand a language teacher's 
perspectives and a learning game designer in Australia's context was yet to be explored.  The 
interpretive results on emerging themes and subthemes were surprising and debatable.  The 
interpretations were centered on: personal preferences of learning a language, desire to learn (self-
motivation), clarity of goals, experiencing challenging tasks, learning theories in Duolingo, reflection or 
critical reflection, playability, feedback, and ‘rate’ their experience of learning and playing with Duolingo. 
All the emerging themes were reflected with the author’s experience for a reflective interpretation. Kolb’s 
experiential model and andragogy principles were adapted throughout the discussions.  The researcher 
believes that reducing the complexity of learning games design, the collaboration between the subject 
experts (language teacher), and learning designer and game designers should be the highest priority.  
The collaboration between industry and educationists should assist all involved stakeholders in 
designing games to deliver learning. 
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DEVELOP AND ENHANCE BEST PRACTICES TO ENSURE THAT 
STUDENTS GAIN CONTEXT-BASED SKILLS AND KNOWLEDGE 

DURING WORK-BASED LEARNING OPPORTUNITIES 

R. Carlos 
New Jersey Institute of Technology (UNITED STATES) 

Abstract 
This action research study sought to understand how advisors and administrators can assist students 
in making relevant, meaningful connections between work-based learning opportunities and academic 
learning, so that students gain the actionable knowledge and skills needed to handle real-world 
challenges. Data was collected in three phases. Cycle 0 consisted of baseline data collection. Cycle 1 
included focus group meetings, interviews, and surveys. In Cycle 2, action steps were designed, 
implemented, and evaluated based on three theoretical perspectives: social constructivism, adult 
learning theory, and transformative learning theory. There are three primary findings for this study that 
can help to enhance the student’s experience during work-based learning opportunities. The study 
highlighted important aspects of framework, collaborative relationships, mentoring, inclusion, social 
justice, and training that are required for effective work-based learning opportunities. Based on this 
action research, this study provides insights on how organizations can incorporate best practices in 
fostering work-based opportunities that can enhance academic learning. 

Keywords: work-based learning opportunities, internships, work-study, co-op, research, mentoring, 
work-based learning. 

1 INTRODUCTION  
Organizations in the United States increasingly report that graduates lack the required skill set to take 
on responsibilities as employees ([1]). In a recent survey conducted by the National Association of 
Colleges and Employers, over 70% of employers reported feeling that recent college graduates were 
not skilled enough to apply their knowledge and skills to real-world settings ([2]). Work-based 
experiences are associated with better college performance and improved opportunities for landing a 
job upon graduation ([3]). While academic subjects build the student’s “soft” skills, on-the-job training 
actively develops their “hard” skills and helps them transition smoothly from student to successful 
employee ([4]). The purpose of this action research study was to develop and enhance best practices 
regarding students’ acquisition of context-based skills and knowledge during work-based learning 
opportunities at a polytechnic university in the northeast United States. Work-based learning 
opportunities include internships, work-study, and independent research that provide students a chance 
to gain on-the-job skills outside of a classroom setting. The results of this study are expected to inform 
academic administrators as well as students about how out-of-classroom, work-based learning 
experiences can result in actionable knowledge and skills. Research was conducted in three cycles: 
Cycle 0 (baseline), Cycle 1 (intermediate data collection), and Cycle 2 (change agency). This research 
examined the impact of work-based learning activities such as internships, research opportunities, and 
hands-on work experiences during a student’s academic program and explored how an institution can 
best leverage these opportunities to offer a holistic learning experience. This research explores the 
impact of engaging in both real-world experiences and college-level programs simultaneously, so that 
students can connect what they learn in the classroom with the skills employers are seeking. The 
research question guiding this action research study was:  

How can academic advisors and administrators at a technical polytechnic university assist students in 
making relevant and meaningful connections between their work-based learning opportunities and 
academic learning, and enhance their work-based learning opportunities so that they gain the actionable 
knowledge and skills needed to handle real-world challenges? 

1.1 Literature Review 
The researcher derived her study from a holistic body of information. Articles for this review were 
retrieved from Scholar OneSearch, Education Research Complete, JSTOR, Google Scholar, ProQuest 
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Dissertations and Theses, and ERIC using keywords such as “internships,” “experiential learning,” 
“mentoring,” “work-based learning,” “research,” and “interns.” The researcher also consulted peer-
reviewed journals, blogs, and recent newspaper articles about aspects of learning related to outside-of-
classroom experiences. The review of the literature began with full-text journal database searches 
surrounding the terms “experiential,” “learning,” “internships,” and “work-study.” The preliminary results 
pointed the researcher toward topics such as reflective learning and service learning. Additional keyword 
searches of “hands-on,” “experiential practices,” and even “direct student engagement” directed the 
researcher to literature related to the research problem. Selected relevant websites, such as the 
Association of American Colleges and Universities, the Association for Experiential Education, the 
Association for Integrated Studies, and the Carnegie Foundation for the Advancement of Teaching 
provided additional resources. The main themes identified in the literature review are current status and 
opportunities for work-based learning, value of work-based learning, and effective practices supporting 
work-based learning.  This literature review examined the history, structure, and aspects of work-study, 
independent research, and internship opportunities in higher education. Next, it explored the values 
associated with work-based learning, including the impact on academic performance, job prospects, 
collaboration, and learning experience. Finally, effective practices related to prerequisites, overcoming 
challenges, and measuring outcomes within a higher education framework were discussed. Decades of 
literature document the significance of work-based learning opportunities within higher education. The 
referenced articles highlight various aspects of experiential learning experiences with regard to goals, 
framework, advantages, and stakeholders’ perspectives. The approaches, themes, and theories 
identified in these articles contributed to the success of the present action research study.  

The goals for each student differ based on academics and their chosen industry, but over the years, 
research has supported a positive correlation between completing an internship and a student's 
adaptation to real-world workplace duties, as well as GPA (Grade Point Average). However, there is a 
huge gap between the current skills of graduating students and those desired by employers in many 
fields. This has created a need for additional experiential learning opportunities, such as internship 
programs, independent research, and hands-on job exposure, to ensure a solid match between the skills 
acquired and the skills in demand. The literature supports the need for more oversight during internships, 
a formal framework, and a higher number of opportunities for sustainability of internship programs. 
Based on the literature, experiential learning is directly linked to academic performance; if educators 
collaborate with companies and incorporate these programs into their curriculum, there will be a 
significant increase in course performance, GPA, work-related skills, and employment upon graduation. 
Experiential learning helps connect theory and practice while preparing students for the future, by 
applying academics to the real world. Universities are responsible for collaborating and building 
partnerships among various stakeholders to incorporate experiential learning. Structured, hand-on 
experiences increase student involvement along with academic and social integration, which leads to 
higher retention, persistence, and degree completion. 

The quality and authenticity of the experiential learning experience has become crucial in the twenty-
first century ([11]), but there is much disparity within the United States about requirements, 
implementation, and evaluation. Therefore, it is appropriate to examine the current status of these 
programs and to engage in ongoing program evaluation and improvement. There is a significant 
correlation between learning through experience, simulated experiences, and internship strategies. The 
literature suggests that broadening learning activities to include internships, learning communities, and 
mentoring opportunities will develop social consciousness and lead to lifelong learning. In order to 
promote an effective learning experience, instructors need to adopt transactional, transformational, and 
instructional leadership styles that will increase organizational quality and democratic leadership. 
Clayton ([11]) endorsed a well-prepared leadership pool with collaborative and creative programs, along 
with strategies such as networking, practical assessment, data collection, and university-school district 
partnerships. Dotson and Bian ([15]) also recommended professional networking, interpersonal 
communication, and collaboration skills to assist with leadership role preparation. Collective learning 
among teachers produces successful internship programs ([29]). Using the emerging transformational 
leadership technique can trigger organizational change and foster a sustainable new culture ([8); the 
researcher feels confident that influencing others to participate in this venture will bring about changes 
within their university. 

2 METHODOLOGY 
This research was conducted at a polytechnic state university in the United States and involved students 
enrolled at different levels in the university. Administrators who employ students, advisors and work-
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study mentors, as well as research mentors were invited to participate. Discussions were 30-minute 
conferences, conducted online or in-person, held at frequent intervals throughout the semester. Regular 
discussions with the participants gave them an opportunity to reflect on the current situation. The 
researcher played the role of a facilitator, with the task of understanding and redefining the design of 
outside-of-classroom work-based experiences, so that they deepen student engagement and enhance 
student learning in the professional domain. The researcher held discussions about these types of 
opportunities and raised awareness of the current issues around them. Students were surveyed about 
their learning experience at the end of the semester. Focus group meetings with advisors and mentors 
were held at the beginning and end of the semester. Key members of leadership were also interviewed 
during the research. The researcher formulated an action research design to determine how academic 
advisors and administrators at a technical university can assist students in making relevant and 
meaningful connections between work-based and academic learning opportunities, with the goal of 
enhancing their work-based learning opportunities so that they gain the actionable knowledge and skills 
needed to advance their careers.  

The literature reviews, feedback from participants, and the experiences of the researcher’s mentors 
allowed the researcher to examine the practical aspect of this process. Thomas ([5]) urged educators to 
adopt scientific research methods in their education inquiry, using education institutes as fields of 
learning in order to develop a deeper understanding of practice. Thomas ([5]) also expressed the need 
for imaginative speculation, using judgment based on the existing knowledge of phenomenology: 
personal knowledge, experience, and an immersion of ideas leads to advancement. Scholar-
practitioners make connections between studies done by other researchers, seeking insight and links to 
their own work. Ultimately, integrating research and teaching is a vital step toward forging a new, 
science-based inquiry of the theory and practice methodology. Figure 1 provides a visual representation 
of the three research cycles. The action research included a thorough review of the literature, Cycle 0 
interviews, Cycle 1 interviews, focus groups, a survey, Cycle 2 actions steps, documentation, and 
analysis. Details of each of these activities and at which stage in the research they were conducted is 
discussed below and provided in Figure 1. 

 
Figure 1. Graphic Representation of the Action Research Project 

The researcher used three theoretical perspectives to conduct the action research: social 
constructivism, adult learning theory, and transformative learning theory. Self-directed learning focused 
on the process by which participants set their own goals, locate appropriate resources, decide on which 
methods to use, and evaluate their progress. Using social constructivism to understand the world and 
develop subjective meanings of their experiences ([6]), participants provided their views of the situation, 
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leading to a framework for administrators and advisors to facilitate student learning. The research 
stimulated the participants toward change by valuing their perspectives and helping them analyse their 
situation, as well as assisting them in implementing new plans. The goal was to motivate participants to 
mindfulness and hope, stimulating them to rise to new levels of critical thinking and engagement. 
Participants were co-researchers with insider experience that helped them formulate the research 
outcome. 

3 RESULTS 
This study raised awareness of the importance of work-based opportunities for students, especially for 
underrepresented and underprivileged youths. Exposure to working environments keeps students’ skills 
current and competitive; they transition smoothly from theory to practical application within their chosen 
field of practice. This study set out to understand how to enhance student experiences during their work-
based learning opportunities, as well as to reveal the social justice issues surrounding the problem of 
practice. Serving students to attain their maximum potential and later helping them succeed in their 
workplace are ongoing, meaningful contributions made by the researcher and participants. In the study, 
the researcher hoped to define and understand the oppressive patterns within their area of practice in 
order to bridge the achievement gap among student populations. By raising consciousness, the 
researcher ignited a spark to question current framework and existing practices, and to create new 
approaches to problems such as resistance, insufficient knowledge, and changing social conditions ([7]). 

 
Figure 2. Key Findings 

3.1 Mentoring And Support 
The first and most prominent finding from the action research is the extent to which mentoring impacts 
out-of-classroom learning experiences. Mentoring can be defined as working with an experienced 
person to learn skills. Advisors, administrators, and department heads provide hands-on job experiences 
that help students gain valuable practical experience. During the research, mentors shared how they 
connected with each student by sharing stories about their past and the struggles they have been 
through, to get students to understand and recognize the importance of a work-study opportunity. The 
students gained from the interactions, shared experiences, and challenging assignments. 

Most participants motivated students about the benefits of hard work by sharing the techniques they 
have used. For example, every morning, one administrator would ask the students to prioritize their 
school assignments, and then would explain the need for time management and organizational skills. 
These actions are supported in the literature findings: Aponte-Soto et al. ([8]) found that, “students can 
directly benefit from interactions and shared experiences of mentors and develop greater confidence as 
leaders.” Further, Bailey and Willey ([9]) showed that interns report positive experiences while working 
with their mentors; they expressed the importance for program designers to commit to resolving logistics 
hurdles. 

The results from Cycle 1 and 2 indicate that students gained a lot from their mentors through 
collaboration, evaluation, and supervision ([10]). This finding was verified during the regular feedback 
meetings between interns and administrators, and advisors and students. Advisors suggested that work-
based learning should focus on essential basic skills, supporting the proposal by Thessin and Clayton 
([11]) that students benefit from essential skills during hands-on, practical assignments and from 
guidance received from mentors and administrators. Regular critical reflection opportunities allowed 
interns to reflect on what they did well and how they could improve on the tasks they were assigned. 
Klinker et al. ([12]) suggest that reflections on successes, challenges, and situations during internships 
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help students overcome conceptual barriers while learning new skills. Caring mentors who can adapt 
new information processing styles are a critical success factor when it comes to coaching students for 
leadership ([13]). When mentors help students by sharing their own personal experiences, they transfer 
information to the students during the experiential learning process ([14]). In the present study, the 
heads of many departments suggested mentoring meetings to engage and encourage students. They 
identified the need for dedicated staff who can step up and fill the gaps so that students can enhance 
their learning experience. Participants showed commitment and dedication to the students they were 
assigned to supervise; Dotson ([15]) emphasized the need for dedicated, skilled professionals with well-
designed training. All participants advocated for mentoring and offered personal examples of success 
stories with mentees. The interviews with students confirmed the advantages of mentoring and the need 
for dedicated mentors. Advisors realized that they play the important role of guiding students toward 
choosing the right work-based learning opportunities and providing them with feedback. In the current 
work-based learning environment, administrators and department heads provide hands-on mentoring to 
students, an approach supported by this study’s survey data that suggests first-generation students and 
international students benefit from mentoring. Mentors encourage the recursive cycle of experiencing, 
reflecting, thinking, and acting in order to increase learning; they help mentees “learn how to learn,” as 
described in experiential learning theory ([16]). 

The ELT (Experiential Learning Theory) principles state that an understanding of one’s unique learning 
preferences and capabilities and matching them with the demands of learning tasks can increase 
learning effectiveness ([17]). Mentors created learning spaces for their interns; Vygotsky’s activity theory 
of social cognition and the situated learning theory claims that knowledge resides in communities of 
practice such as a trade or profession. Adaptation of this learning principle by the community of practice 
enriches the space and extends beyond the classroom ([17]). The students formed new connections 
and combined reflection exercises, using journaling to enhance their learning experience.  

3.2 Framework And Prerequisites 
The second finding relates to framework and prerequisites during work-based learning opportunities, an 
area that emerged in Cycle 0. Changes needed to the framework was the main theme of the student 
interviews and one of the driving factors of the action research study. Discussions and interviews 
focused on “leveling the playing field for all students.” The framework needs to consider social justice 
and equality issues surrounding opportunities for all demographics of students. Setting the time 
commitment for work-based opportunities was a concern of many administrators. During Cycle 0, 
administrators suggested a prerequisite Grade Point Average (GPA) in order to participate in 
internships, with a few suggesting that classification should also be considered. However, students 
disagreed that GPA should be a criterion when applying for internships. Similarly, advisors to first-year 
students felt that new students should be given a chance to shadow seniors to prepare and inspire them 
to participate in their own internships. Since paid internships are rare and competitive, shadowing is an 
alternative for some students. 

Both students and administrators recognized the transformational value of reinforcing academic learning 
in a practical environment. They expressed the need for an intern coordinator using a formal framework 
to facilitate internships, provide students with oversight during work-based learning programs, and 
obtain more outside-of-classroom opportunities. In accordance with this finding, Hoy ([18]) stresses the 
importance of organized hands-on activities, setting expectations during volunteer work, and 
partnerships between programs and industries for the purpose of creating internship opportunities. The 
research participants collaborated to create a document to be used by administrators and students in 
accordance with Alpert et al. ([19]), which expressed the need for enhanced, structured internship 
policies and the appointment of an internship administrator. This document was discussed during the 
debrief focus group meeting. 

Participants engaged students to help them gain skills by providing authentic, field-based learning 
experiences, reflecting weekly on the tasks completed, conducting surveys, interacting during site visits, 
and reviewing interns’ journals. For internship programs to generate well-prepared leaders, they must 
take a collaborative and creative approach, where qualified, prepared site supervisors provide interns 
with the experience they need in order to be successful.  

During Cycle 2, the researcher held weekly feedback and reflective journaling activities to allow students 
to process information and recognize their personal learning styles ([13]). Competencies such as critical 
thinking and communication from the engagement, cognitive maturity, innovativeness, and leadership 
skills inventory ([20) were used as a framework. During meetings with administrators and advisors, the 
researcher discussed learning styles and introduced strategies for communicating with 
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students. Successful learning can be achieved by reconstructing experience; emphasizing the reflection 
aspect of experiential learning creates active engagement between the student’s inner self and outer 
environment ([21]). Students can engage in systematic reflection to examine their experiences and to 
create connections between experiences and knowledge. Reflection should include traditional, 
contemporary, spiritual, and contemplative practices to explore non-cognitive dimensions of human 
consciousness ([22]). Reflective practices facilitate engagement with the complex intricacy of 
experiential learning and integrate implicit and cognitive elements of conscious experiencing. Figure 8 
provides a holistic, dynamic, relationship-based framework based on the Educator Role Profile ([16]). 
Mentors can use this dynamic model and learning cycle to develop a framework that accommodates 
learning styles and learning contents (Figure 11).  

Strategic planning and careful design scaffolding enables students to have a more meaningful 
experience that will lead to transformative learning ([23]). Including structured opportunities for reflection 
before, during, and after internships provides an emotional aspect to the experience. However, learners 
need to be motivated to develop and apply reflective skills. Written journals, online discussions for 
reflections, and online documentation tools can be used to record the experiences. Strategies such as 
written reflection encourage intellectual analysis during the learning opportunity and enable stronger 
learning outcomes. Systems thinking was encouraged during Cycle 2. Meza Rios et al. ([24]) identifies 
five competencies developed by internships: systems, strategic, anticipatory, normative, and 
interpersonal thinking through hands-on experience rather than classroom learning. Similarly, Duncan 
et al. ([20]) recommended that critical thinking and communication competencies from the engagement, 
cognitive maturity, innovativeness, and leadership skills inventory be used as an assessment tool during 
experiential learning ([20]). 

During Cycle 2, department heads suggested evaluation at regular intervals to assess the effectiveness 
of the work-based learning experience and enhance communication during the experience. This type of 
evaluation was recommended by Doston ([15]) while examining perspectives of librarian site supervisors 
and interns. Aponte-Sotto et al. ([8]) also emphasized the importance of assessment tools to promote 
accountability, collaboration, and cultural sensitivity during work-based learning experiences.  

Since work-based learning experiences act as a critical bridge between classroom work and the field 
([9]), participants strived to develop communication skills such as conducting meetings and notetaking. 
Dotson and Bian ([15]) recommended professional networking, interpersonal, communication, and 
collaboration skills development, while Duncan et al. ([20]) suggested providing opportunities to lead 
small meetings and perform presentations. Using purposeful activity for shared learning, site supervisors 
can facilitate the practice and inquiry process. During Cycle 2, administrators recognized that they had 
a lot to give their students by sharing their own experiences and helping them apply theory to the real 
world. The success of work-based opportunities depends on the commitment of advisors and 
administrators that collaborate with and mentor students.  

The ELT (Experiential Learning Theory) model ([17]) guided the framework used during Cycle 2: 

Reflecting: Providing time for thinking and reflection allows students to have a better 
understanding of their work, reflect on their outcomes, and identify opportunities for development.  
Thinking skills: Journaling about the tasks they perform provides students the opportunity to build 
on their analytical skills and analysis. 
Action: Taking initiative and goal setting can aid in the development and expression of the acting 
mode of learning, extending to the larger community of practice and enriching the learning 
environment outside the classroom. 
Personalized learning space: Mentors provide their interns with a safe, supportive, and 
challenging space, encouraging them to learn at their own pace and style. 

3.3 Collaborative Relationships 
The third finding of the study was the importance of “collaborative relationships” during work-based 
learning opportunities. Dotson and Bian ([15]) promoted collaborative learning as the most important 
challenge for developing leadership in the education environment. The present study addressed the 
relationships of student-advisor, student-mentor, advisor-company, student-company, and advisor-
administrator. Almost every advisor and administrator demonstrated strong bonds that encouraged 
collaboration, paying special attention to promoting relationships with their students, especially those 
from different cultural backgrounds. Interest from their advisors motivated students to perform better. 
Fostering a good relationship with their employers led to useful feedback about student performance 
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and enabled students to improve their experiences at the site. Advisors met regularly with companies to 
collect feedback about their students who were engaged in work-based learning opportunities and 
collaborated with the students to help them understand the feedback and make the changes required. 
They built safe and flexible working environments for the interns, making accommodations to balance 
schoolwork with job expectations when needed, especially during final exams and assignments. Some 
even helped students with their schoolwork and assignments. They narrated their personal stories to 
motivate students and promote trust. Bailey and Willey ([9]) emphasized the importance of ensuring 
good interactions between interns and their site-supervisors as a foundation for success. According to 
Dotson and Bian ([15]), site supervision is the most important component of internships. Therefore, it is 
essential that supervision is performed by highly qualified leaders who can provide interns with the 
necessary training. 

Bowser et al. ([10]) found a need for mentors within universities’ educational leadership programs to 
serve as organizers, schedulers, arbitrators, chaperones, and disciplinarians. Mentors are the leaders 
of their organizations and are charged with ensuring success for the pupils and teachers they serve. 
They are the heart and soul of successful internship programs for candidates who are seeking to enter 
the career path of educational leadership ([10]). Similar to the multiple case study by Thessin ([25]), 
participants in the present study collaborated on building partnerships that promoted learning and 
development. The advisors maintained close collaboration with the businesses employing students as 
interns; Bilsland et al. ([26]) and Hoy ([18]) point to this maintenance as an important aspect of 
collaborations between stakeholders and partnerships with industries.  

3.4 Equality and Change Agency 
Colleges need to be cognizant of social justice and equality aspects so that work-based experiences 
opportunities reach all demographics ([27]). In the present study, administrators and advisors examined 
many forms of challenges and oppression their student interns faced. Participants encouraged full 
participation from all demographic groups by creating a framework that promoted social justice to fight 
various forms of oppression, as suggested by Bell ([28]). The researcher raised critical awareness 
among participants to encourage education reform and “level the playing field” for underprivileged 
students.  

During the study, participants discussed the challenges faced by students from low socioeconomic 
backgrounds. These students were unable to participate in work-based learning opportunities such as 
unpaid internships due to financial hardships. A better framework would help these groups of students 
by providing financial assistance. Deliberate inclusion of students from various races was another factor 
discussed during weekly meetings with administrators and department heads. Participants recognized 
the need for implementing social justice during education leadership ([27]). 

The researcher and participants explored contributing factors that had resulted in the exclusion of non-
White students and other demographics, and discussed these issues with department administrators 
and the other leaders of these programs. This idea is supported by Lumby and Coleman ([7]), who 
recommend that leaders increase diversity and social justice by inclusion and equality. An intern 
coordinator who can closely look into policies and processes will enable a stronger community of 
practice. 

4 CONCLUSIONS 
The data collected during all cycles highlighted several important aspects of the framework, collaborative 
relationships, mentoring, inclusion, social justice, and the training needed for work-based learning 
opportunities. Discussions with participants resulted in the creation of a working document of guidelines 
to be used by administrators, advisors, and students as a work-based learning framework. Focusing on 
the important role of mentors during work-based learning opportunities will benefit students by 
enhancing their ability to learn from these experiences. 

Department heads were the strongest advocates for mentoring by sharing personal success stories with 
mentees. Students also voiced the advantages of mentoring and the need for dedicated mentors. During 
these discussions, advisors realized that they are also mentors who guide students toward the right 
work-based opportunities and provide them with important work-based feedback. Administrators and 
department heads, on the other hand, work at the ground level in the current work-based environment 
to provide hands-on mentoring to students. Each kind of mentor provides one of two different kinds of 
attention benefiting students. In reviewing the transcripts from the interviews with administrators, 
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advisors, department heads, and students, the researcher identified mentoring as essential to work-
based learning opportunities. The survey data confirms this finding and also revealed first-generation 
and international students as cohorts in particular need of mentoring; they felt their advisors could 
provide them with better training and that these changes would positively impact their lives. 

Advisors stressed the need for collaboration and maintenance of a good relationship with the mentee’s 
employers to improve students’ experience and their on-the-job performance. Administrators felt that 
promoting relationships with their international students from different cultural backgrounds was 
important. Department heads also emphasized that meeting with students periodically helps create a 
sense of belonging and comfort, since they feel they have a mentor watching out for them and motivating 
them to do better. Advisors felt that promoting trust between advisors and students would facilitate safe 
environments for discussions. Some advisors expressed that, since all students will not be able to 
acquire work-based learning opportunities, other options such as shadowing and volunteering should 
be encouraged.  

Students reported that training was currently a rushed process, and that there was a strong need for 
structured training modules. Department heads and advisors did not stress training modules; however, 
they understood that students needed structured guidance. The survey results revealed that first-
generation students perceive internships as difficult. This theme was very prominent among students 
and department heads. 

The department heads expressed the need for a framework. Since work-based learning opportunities 
have a profound impact on a student’s life. From the initial focus group meeting, the leadership 
participants worked on creating a framework for work-based opportunities. Of the four department heads 
interviewed, three felt very strongly that there was a need for assessment tools to evaluate the success 
of the student’s experience. Being punctual, understanding the office cultures, setting expectations, and 
establishing guidelines were some of the aspects of the framework discussed. Administrators did not 
point to the need for a framework; however, they were committed to giving students a good learning 
experience and open to changing the framework, including the implementation of reflection journals like 
those that students used in Cycle 2. Department heads also expressed the need for teaching students 
basic job skills such as time management, writing emails, and conducting meetings. Students wanted 
structured training, dedicated mentors, and more job-training opportunities. One important aspect that 
came up during the discussion with department heads was the need to make department administrators 
aware of everything they have to offer their students. Advisors brought to the table the important aspects 
of inclusion and social justice. They expressed the need to accommodate first-generation, 
underrepresented students, and students from low socioeconomic backgrounds who may not be aware 
of work-based opportunities or the benefits they offer. The department heads also expressed a strong 
need for inclusion and social equality.  

This action research study identified several findings that can enhance student learning during work-
based learning opportunities. The data for this study was collected from surveys and interviews with 
advisors, administrators, and students. Participants examined their baseline environment, reflected on 
their situation, discussed new approaches for change, and raised their critical consciousness by 
recognizing that they could bring about the change needed. The findings from this study will enable 
departments to rise to the level of cognitive thinking necessary to provide students with enhanced 
learning experiences. The best practice components developed during the action research discussions 
can be expanded and used as guidelines for all work-based learning experiences offered by the 
university. This will encourage the creation of more collaborative frameworks to address issues 
surrounding current opportunities, including social justice issues.  

Work-based learning experiences give students the hands-on training they need to perform in a job 
environment. Successful experiences increase the global and local economy; individuals who graduate 
college as skilled workers save companies money on training costs. This study will also help raise critical 
consciousness among education leaders, so that they will want to develop programs that are accessible 
to these populations. Work-based learning opportunities help students secure jobs upon graduation by 
stimulating them to utilize the knowledge gained in their classrooms and add to their skillsets.  

The findings of this study verify that preparation programs that incorporate reflection in decision making 
and authentic experiences produce high-quality outcomes. Reflection opportunities allow students to 
pinpoint and correct various distortions within their thinking, allowing them to see patterns in their 
decision-making process and how their responses impact those patterns. When students consciously 
examine their situations, they also gain insight and are better able to adjust their thinking. Interns also 
benefit from discussions with advisors, other students, and administrators, becoming more comfortable 
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with analyzing and critiquing their decision-making. When interns combine mentoring with critical 
reflection, they are able to overcome conceptual barriers related to their job, leverage their talents, and 
execute professional skills. Administrators, advisors, and department heads play a crucial role in helping 
interns engage in transformational learning so they can have an enhanced work-based learning 
experience, improve their academic progression, and increase their ability to obtain a position within 
their field of choice upon graduation.  
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Abstract 
International collaboration applied to research studies and cooperation projects, while fulfils 
expectations and demand for mobility and participation of university students do not always achieve a 
formative reach lasting in time due to various factors (linguistic shortcomings, temporal brevity, lack of 
synergy among participating entities, dispersion of results, etc.). The Havana Project, focused on 
synergy among Education and Heritage and with for 20 years long, trained almost one hundred 
students from the University of Alicante and several Cuban institutions through the dissemination and 
knowledge of the Cultural Heritage of the Old Havana Historical Centre. Through an international 
curriculum design, the project tried to create a working model aimed to encourage the preservation of 
Cultural Heritage and the active participation of students, teachers and heritage professionals in 
different areas of preservation and socialization of this cultural environment.  

This paper highlights the gradual importance awareness of a proper cultural heritage management as 
witnesses of a national identity, and the open-mindedness of an international project. Nevertheless, it 
calls into question whether these agreements should not go beyond the merely institutions and lead to 
a greater degree of experimentation and interaction with the local community, outside the academic 
field.  

Since the obtained data by means of inquiries, interviews and systematic observation, this paper aims 
to evaluate the significance of the Havana Project on the Architectural Heritage Management (the 
main goal), in order to propose new strategies to design an implementation of the international stays 
and improve the exploitation from the academic, professional and human relation point of view. 

Keywords: Heritage Education, International Programs, Havana, Evaluation Research.  

1 INTRODUCTION  
As a line of experimental education, in 1996 the "curricular design" of a project consisting of 
institutional collaboration and research on Cultural Heritage was carried out within the Architectural 
Constructions  field at the University of Alicante (UA). This embryo would become a research strategy 
in educational tools for university students applied to the conservation of built heritage and its 
enhancement. This initiative arises within the strategic plan of the UA of Internationalization and 
University Cooperation for Development, committing to carry out and finance several lines of 
institutional action (research projects, documentation, dissemination, etc.). Since 2008, the research 
has been coordinated by the UA's AEDIFICATIO Research Group (Building, technology, research and 
development).  

The main objective of this "design" is to define a research work model where students actively 
participate in a heritage education project in a historic centre of international renown. The proposed 
participation is immersive in a living and working context that fosters a sense of belonging to the 
activity being carried out, providing intellectual stimulation for students and teachers 24 hours a day. 
The institutions involved are the UA, the Office of the Historian of the City of Havana (OHCH) and the 
International Centre for Heritage Conservation (CICOP). The chosen city is the Old Havana, a World 
Heritage Site since 1982. The historic centre is understood in this project as a learning scenario and a 
space for research on the safeguarding of its cultural heritage.  

The UA Sub-Directorate of Cooperation for Development, in response to the academic and research 
priorities in Cuba, linked to the strategy of Internationalisation for all and the increase in the 
consolidation and development of relations with other universities and research centres, proposes the 
Havana Project with the aim of promoting the cultural, scientific and technological development of the 
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least favoured peoples and the comprehensive training of individuals. One of the activities financed is 
aimed at the conservation and sustainability of cultural and natural heritage properties.  

In this twenty-year project, the interests of both institutions in establishing bilateral collaboration and 
exchange agreements for professors and students over a long period of time were taken into account. 
We participated in teaching, conferences, opening of scientific exhibitions, taking part in academic 
events, workshops, press and radio programmes, research publications, etc. The close relationship 
with the Colegio San Gerónimo de La Habana in teaching activities, lecture cycles and also the advice 
and participation of professors and students of the UA in the cycles of intervention in the architectural 
heritage of several buildings in the historic centre of Old Havana.  

The particular objectives of the Havana Project consisted of:  

• To value interdisciplinary, inter-university and intergenerational teamwork.  

• To develop the ability to work in a socio-cultural environment that is new to the student.  
• To highlight the value of the analysis of historical and sociological documentation.  

• Training in data collection, diagnosis and assessment in a historic building.  
• To develop students' skills in the study of the intangible heritage that forms part of the 

architectural and urban heritage.  

• To promote the student's knowledge of the different training and research paths in the field of 
architectural heritage.  

• To develop the ability to work in a network at the end of the workshop, using the human and 
material capital of the "Havana Project" in their professional and personal future.  

1.1 Purpose of the research  
The main objective of this research is to retrospectively evaluate the development of the international 
project in Heritage Education during twenty years carried out thanks to the Havana Project, based on 
the data obtained through surveys, interviews and systematic observation of the programme, with the 
ultimate aim of proposing new strategies to design an implementation of the stays in the international 
sphere in order to improve their use from the academic, professional and human relations point of 
view.  

The objectives subordinate to the main objective were as follows:  

1 To determine the impact of the UA's work in the historic centre of Old Havana on the heritage 
education of UA students, teachers and OHCH professionals,  

2 To evaluate the transfer and exploitation of results (further projects implemented due to the 
international experience of the project: non-formal education, pro-active attitude, etc.).  

1.2 Background and theoretical underpinnings 
Heritage education, understood as "a form of practical anthropology or anthropological action, since 
the reproductive activity inherent to education serves here to promote and update cultural values in 
new generations and to promote the identity of a given community" (Grupo de investigación de Teoría 
de la educación y educación no formal, 2006, p. 571) can be quantified through qualitative 
methodological studies that complement the quantitative data measured through surveys. In this frame 
of reference and in order to define our own view of the valorisation of the Havana Project, we have 
used structures from some studies on urban anthropology, which use participatory qualitative 
methodologies (Pastor, A and Ruiz, A., p. 94) that through interviews, focus groups, mapping 
exercises and structured observation techniques) are applied to studies on the valorisation and 
conservation of heritage (Low, S. 2002 and 2003). 

2 METHODOLOGY 
As mentioned above, the object of study is the impact of the Havana Project as an educational 
strategy on the international scene. In other words, the article evaluates, retrospectively, the scope of 
the education received (both official training through research programmes and the non-formal 
education that has occurred spontaneously) in the field of Cultural Heritage management and 
intervention in Architectural Heritage. It evaluates whether the teaching-research binomial has 
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managed to comprehensively train students in interdisciplinary, inter-institutional, intergenerational and 
international teamwork in the field of "architectural heritage management and conservation". To this 
end, a methodology has been used consisting of the systematic recording and observation, during the 
period 2008-2016, of all the teaching and scientific-research actions, as well as the thematic axes 
carried out for each campaign jointly with the teaching staff of the UA and the professional experts of 
the OHCH, who were joined by the teachers of the Colegio San Gerónimo de La Habana in the last 
period. The observation of the project and the evolution of the topics discussed from 2008 onwards 
are due to the fact that it was in that year when the Habana Project was directly managed by the 
AEDIFICATIO Research Group (Building, Technology, Research and Development) of the University 
of Alicante, which was created in 2008. In addition, between 1996 and 2012, a total of 124 surveys (96 
to students and 28 to teachers) were carried out on the participants of the Havana Project programme 
on two occasions: one at the end of the stay and a second one a year later. In total 248 surveys 
(quantitative and qualitative analysis). The last year in which an exchange of teaching staff and 
scholarship students took place was in 2011. In 2012 the activities consisted of a one-year 
postdoctoral research and teaching stay and an exhibition project and lecture series held in April at the 
Colegio Universitario San Gerónimo in Havana, financed by the Cultural Management area of the 
Spanish Embassy in Cuba. In addition, interviews were conducted with technicians, specialists, 
experts and researchers selected from the various fields of knowledge related to the Programme, 
between Spain and Cuba (qualitative analysis) who, through their opinions, provide the appropriate 
sociological framework to understand from the point of view of each country how the exchange has 
benefited both institutions.  

The surveys have been designed following methodologies based on sociology, which include both 
quantitative and qualitative questionnaires. In the first questions, the aim was to precisely measure 
aspects such as the evaluation of the training, the experience and the usefulness of the acquired 
knowledge, while in the second, a more direct examination was made of the students' motivations, 
attitudes and reflections (meaning of the experience on a personal and professional level, subsequent 
professional development and scale of values). The scope of the approach to the object of study was 
complemented by the observation each school year of the development of the project and the sharing 
of new challenges with the observation of the counterpart, so that a control based on the experiences 
developed and a final statistical analysis was carried out. 

2.1 Interest of the used methodology 
Although the number of respondents is not very high in comparison with other sociological studies, 
here we are not working with a representative sample of the total, but with all the participants in the 
evaluation of the programme. The fact that we have been monitoring the programme for two decades 
has allowed time for sedimentation of the students' and teachers' reflections on the scope and impact 
of the international collaboration.  

The methodology used provides us with information on student and teacher involvement during the 
fieldwork period in Havana, which lasts between one and three months, as well as subsequent 
involvement in the heritage education project over the following years. This is a key element in the 
project, to foster the feeling of belonging to the activities and the project we develop and to know the 
level of success in the following years.  

The analysis and knowledge, through quantitative and qualitative analysis elements, of the 
achievement of the proposed objectives is the axis of the research and of the evaluation of the design 
and development of the project. Thus, the monitoring of the project over a sufficiently long period of 
time, twenty years, allows us to rigorously assess the obtained results. 

3 PROYECTO HABANA AS AN EDUCATIONAL EXPERIENCE 
Old Havana was declared a UNESCO World Heritage Site in 1982. The city continues to be involved 
in a process of social revitalisation, physical restoration and major cultural revival, with work to restore 
the existing colonial buildings taking centre stage in the early 1990s. Despite the fact that 
approximately 30% of the total historic area has been restored to date, the general state of 
deterioration of the buildings and public spaces threatens to endanger the people living in these 
dwellings and those passing through the city. This led to the search for collaborators in the process of 
urban intervention with an urgent need for effective action, and in this sense the Proyecto Habana 
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cooperation project, framed within the Office of Heritage Architecture of the Havana Master Plan, 
provided support and training in diagnostic techniques1, technical and documentary aspects, and 
laboratory analysis for the implementation of restoration and rehabilitation actions in the historic centre 
of Old Havana.  

The educational experience of the Havana Project has as one of its fundamental pillars the fact that it 
uses the historic centre as a space for research and at the same time an educational space. It is the 
city itself which is the object of observation and at the same time an educator, as it transmits values, 
allows new experiences in the management of cultural heritage and generates knowledge which 
actively influences the education of its citizens (Telerman, 2006). (The concept of the Educating City 
was born in Barcelona in 1990. In 1994, the International Association of Educating Cities was formed, 
bringing together more than 300 cities from 34 countries. See: Barcelona Declaration. Charter of 
Educating Cities approved at the 1st International Congress held in 1990 in Barcelona, revised in 
1994). We consider the city as a social, cultural, economic, dynamic space where teaching and 
learning occur spontaneously. Old Havana goes from being a simple scenario of educational 
intervention to being an educational agent as a complex and active system in relation to the human, 
the social, the cultural... (Mestre, 2015. p. 961). It is not only about the built park, the urban behaviour, 
the urban dialogue, the patrimonial dialogue itself that the city shows becomes an educational 
framework and its inhabitants, educational agents insofar as they transmit certain social behaviours, 
values and attitudes that are transmitted spontaneously.  

Due to the fact that the learning of this project takes place outside the classroom, outside the student's 
usual environment and in another continent, it is a fundamental fact that promotes both informal and 
non-formal education, the former being understood as that formative process that occurs 
spontaneously, through experiences and skills and that teaches content, forms habits and values, etc. 
And the second, as those transversal actions that generate a continuous and natural intercultural 
learning process that takes place outside the framework of formal education and whose development 
is structured in terms of objectives, developments, benefits, etc.  

A total of 124 people have benefited from this experience: 96 students (38 men and 58 women), 20 
Spanish teachers and 8 Cuban professionals and teachers, who directly assisted students from the 
University of Alicante in Havana (among the teaching staff: 16 men and 12 women). This makes a 
total of 56.4% participation of women in the project compared to 43.5% of men.  

The students come from degrees related to Architecture and Building Engineering (Of the 98 students, 
70% completed their Final Degree Project on a subject related to Old Havana, 15% completed their 
Master's Degree Final Project on a subject related to Old Havana, 15% completed a collaborative 
project. 100% handed in their projects).  

In total, 54 research projects have been delivered, 36 audiovisuals, and several research articles, 
book chapters and books have been published (see Table 1). 

Table 1. Activities carried out under the Havana Project 1996-2016. 

 Carried out 
activity Activity details 

Teaching Colegio Universitario 
San Gerónimo de La 
Habana (University 
of Havana, OHCH) 

Teaching given by María Mestre Martí during her one-year stay in Havana funded by the 
Spanish Ministry of Education's Postdoctoral Mobility Grants Programme in foreign 
centres (2010-11): Teaching on the Preservation and Management of Historical and 
Cultural Heritage degree course. 

Training (short 
duration) 

Conferences Three "International Conferences on the Historic Centres Management" 2005-2008 

Training 
(Long-term) 

Postdoctoral stay Research stay of María Mestre (2010-11) funded by the Spanish Ministry of Education. 
Participation in an ICOMOS-Cuba research funded by AECID-Cuba entitled: Direct, 
indirect and distancing influences between Cuban and Spanish architecture. 

 
1 For news related to the Havana Project and requirements for the call for scholarships, see the following links:  
http://sri.ua.es/es/cooperacion/proyhabana/arquitecturaconv06.html Consulted 28.05.2016  
https://maktub.eps.ua.es/servicios/ultimasnoticias/files/cas/00997cartel.pdf Accessed 28.05.2016  
http://docplayer.es/15410584-Un-profesor-y-una-alumna-de-la-universidad-de-alicante-exponen-sus-experiencias-sobre-el-

proyecto-habana-paginas-6-y-7.html Accessed 28.05.2016   
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Training and 
research 

Fieldwork for further 
research and 
documentation. 

- Data collection and diagnosis of the Casa del Marqués de Prado Ameno, 1996. 
- Data collection of the roofs of Barrio San Isidro, 1996. 
- Structural analysis of roofs in Old Havana, 1997. 
- Graphic survey and historical construction analysis of the buildings in Cuba Street, 
1998. 
- Data collection and diagnosis of the Martí Theatre, 1998. 
- Data collection and analysis of original elements of Colonial Architecture. 
- Historical-constructive analysis of the Bethlehem convent, 2000-01. 
- Data collection of the Calle Cristo. 2002. 
- Graphic survey and historical-constructive study of the Calderón House, 2004. 
- Pathological analysis of the Manzana Sarrá building, 2005. 
- Study of Polycentrism in Old Havana. Fieldwork, data collection, interviews with 
architect Daniel Taboada Espinela, 2006. 
- Research work with the architect Daniel Taboada and preparation of the contents of the 
book "Mirando La Habana". 2007-08 
- Data collection and organisation of research material and preparation of documentation 
on the Havana Capitol. 2009-2011 
- Transfer of knowledge through the development and exhibition of graphic material on 
the research carried out, 2012. 
- Data collection and production of audiovisual research material on the Havana Cube, 2013. 
- Analysis of results since 1996 and publication of findings, 2014. 
- Project "International Working Group, AEDIFICATIO" with Havana architects Claudia 
Castillo de la Cruz and Orlando Inclán, 2015. 

TFG/TFM 
On the basis of the 
field work carried out 
during the research 
in Old Havana, the 
final projects have 
been developed 
(period 1996-2016). 

The House of the Marquis of Prado Ameno 
San Isidro neighbourhood 
White Carpentry and Mural Painting 
Havana Workshop School 
Buildings in Cuba Street 
Martí Theatre 
Cataloguing of Original Elements of Cuban Colonial Architecture 
Bethlehem Convent 
Christ Street 
Calderón House 
Polycentrism in Old Havana 
Sarrá House 
Havana Bay 
Havana Capitol. 
1996. House of the Marquis of Prado Ameno 
1996. Neighbourhood of San Isidro 
1997. White carpentry and mural painting. 
1997. Old Havana Workshop School 
Publication: García Ponzoña, Alfonso. Study of lesions and pathological processes in the 
House of the Marquis of Prado Ameno. PFC5 , 1997 
1998. Cuba Street 
Publication: Román Vicente, Encarnación. Study of the carpentry of Lo Blanco and 
Cuban mural painting. PFC2, 1998 
1998. Martí Theatre 
1999. Martí Theatre 
Publication: Jiménez Jaén, José. Cuba Street between Empedrado and O'Relly. PFC, 
1999 
Tenorio Gil, Cristina. Study of lesions and pathological processes in the Martí Theatre. 
Old Havana. PFC, 1999 
2000. Cataloguing of original elements of Cuban colonial architecture. 
Publication: Alesón Carbonell, Cristina; González Parra, Isabel María. La Habana Vieja. 
Recuperación del patrimonio arquitectónico. Published by: Museo Investigación. 
University of Alicante. PFC, 2000 
2001. Bethlehem Convent 
Publication: Gómez Robles, Andrés; Ureña Antón, María Dolores. Original elements of 
Cuban colonial architecture. Belén Convent. PFC, 2001 
2002. Christ Street 

 
2 PFC stands for Proyecto Final de Carrera, a research project with which students complete their studies and receive the title of 
Architect/ Técnico / Ingeniero/a de Edificación (Technical Architect / Building Engineer) from the University of Alicante.   
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2003. Calderón House 
Publication: Audiovisual document on Proyecto Habana. 2003 
2004. Analysis of Havana Bay. 
2004. Calderón House. 
Publication: Cánovas Llopis, Luis; García-Molina Sánchez, Elena. Study and diagnosis of 
the Casa Calderón. PFC, 2004. 
2005. Sarrá block building. 2005 
2006. La Plaza Vieja. Polycentrism in Havana. 
2007. Fieldwork on the figure of Architect Daniel Taboada Espinella. 
2008. Presentation in Havana of the book Mirando La Habana. Patrimonio de la. 
Humanity, UNESCO. (Figure 1.) 
Publication: Jiménez Delgado, Antonio; García-Molina, Elena. Mirando La Habana. 
Patrimonio de la. Humanity, UNESCO. ISBN: 978-84-96607-61-3. Editorial La Serranía, 
S. L., 2008 Spain. 
Audiovisual publication: Villarejo Denia, María José; Quiles Botella, Andrés; Corpus Orts, 
Ramón; Jiménez Delgado, Antonio. La Habana Vieja, rescate de una identidad. 2008. 
Available at: http://hdl.handle.net/10045/3839 
Audiovisual publication: AEDIFICATIO. The Havana Workshop School. 2008. 
Available at: http://rua.ua.es/dspace/handle/10045/7676 

Publications Articles - Ponce, Gabino. (2007) La ciudad moderna de La Habana. 
- Mestre Martí, María; Jiménez Delgado, Antonio. (2014) "Proyecto Habana" as a 
research strategy in educational tools applied to the Conservation of Built Heritage and its 
enhancement". 

Books - García-Molina, Elena; Jiménez Delgado, Antonio. 2008. "Mirando La Habana" (Fig. 1). 
- Mestre Martí, M. (2016) "Patrimonio arquitectónico del siglo XX: el legado Art Nouveau 
en La Habana". Cartagena: Universidad Politécnica de Cartagena, 53p. 

Book chapters - Jiménez, A. Mestre, M. (2015) "Proyecto Habana" as a research strategy in educational 
tools applied to the Conservation of Built Heritage and its enhancement". In: L. GÓMEZ 
CONSUEGRA, O. NIGLIO, Conservación de centros históricos en Cuba, Aracne 
Editrice, Rome. 

Exhibitions Exhibition Proyecto 
Habana (Fig. 2) 

- Proyecto Habana. Architecture and Cultural Heritage. Photographic exhibition in the 
Larramendi Hall in Old Havana. 2012. Organised by the Spanish Embassy in Havana. 

On-line 
documentation 

Audiovisual 
documentation 

- Old Havana. Rescue of an identity. 2008. Available at: 
http://rua.ua.es/dspace/handle/10045/3839 
- Havana Workshop School. 2008. Available at: 
http://rua.ua.es/dspace/handle/10045/7676 
- Havana in Memory (Limited access to the database of the research group "Aedificatio"). 
- Conversations with Daniel Taboada, 2011. Available at: 
http://rua.ua.es/dspace/handle/10045/25548 
- The Cube Havana, 2013. (Limited access to the database of the research group 
"aedificatio"). 

Participations 
in  
Symposium, 
conferences, 
seminars 

Participation in 
activities 

- V National Symposium. Challenge in the Management and Administration of Cities. 
Camagüey, Cuba, 1 February - 2 February 2011. 
- The VII Technical Conference of the "Gonzalo de Cárdenas" Chair of Vernacular 
Architecture, Havana, 2011. 
- VII International Meeting City Image and Memory. Santiago de Cuba, Cuba. 16 to 19 
May 2011. 

International 
Conferences 

Conferences given in 
Spain 

- Architect Daniel Taboada Espinella. Holder of the Chair of Vernacular Architecture of 
Havana. 
- Engineer María Cleofás Buajasán, Director of the Office of Heritage Architecture of the 
Office of the Historian. 

Conferences given in 
Cuba 

- Conferences series: 16 years of the Havana Project. Organised by the Spanish 
Embassy in Havana. 
- Mestre Martí, M. Conference at the Casa de las Tejas Verdes. Miramar, Vedado. 
Havana, Cuba. "Other Modernisms. La mirada desde Austria del Art Nouveau español y 
cubano" 1st April 2011. 
-  Mestre Martí, M. Conference at the Museum of Mural Painting of Old Havana, Cuba. 
"Problems and Challenges in the Conservation of Modern Heritage" Organised by the 
Projects Directorate of the Office of the Historian of the City of Havana. 22 February 
2011. 

Conferences given in 
other countries 

- Politecnico di Milano, Italy. Lecture given to students and professors of the PhD 
programme in heritage conservation, 2014. 
- City University of New York, Hunter College, USA. Lecture given to master's degree 
students in the Urban Affairs department, 2015. 
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Mobility-Stays Spanish Teachers in 
Cuba 

Training and research stays: 
28 professors from the University of Alicante and Granada during the period 1996-2016. 
15 lecturers from the University of Alicante. 
5 professors from the University of Granada. 
8 professors from the University of Havana. 

Conference of the embassy of Spain in Cuba and the Aedificatio Research Group, 2012 
Cuban teachers in 
Spain 

- Daniel Taboada. Architect of the OHCH. Senior Scholarship for internationally 
recognised prestige. Stay at the UA for research training. 
- Maria Buajasán. Director of the Office of Heritage Architecture. 
- Eusebio Leal Spengler. The Historian of the City of Havana. Institutional visit. 2008 

Current 
activity 

Heritage projects 
with Cuban and 
Spanish researchers 

The Capitol 2016. 
La Herradura 2016. 
Research on the work of architect Daniel Taboada Espinella 2016. 

  
Figure 1. (Links) Cover of the publication: A. Jiménez Delgado and E. García-Molina (2008) Mirando La 
Habana. UNESCO World Heritage Site. (Right.) Cover of the exhibition Proyecto Habana. Architecture and 
Cultural Heritage presented at the Julio Larramendi Gallery of the Hotel Conde de Villanueva Old Havana, 
Cuba, April 2012. Source: Author’s Image. 

The annual review of the ideas for the work to be carried out was always carried out jointly with the 
Cuban counterpart. This has made it possible to focus the objectives to be developed during the 
successive stays on research, initially on built heritage and in the later, more advanced stages, on 
Cultural Heritage. These collaborations have been defined according to the needs detected and the 
projects suggested by the OHCH staff, so that the methodology inherent to the project itself has 
been changing throughout the process. The interest lies in the continuous adaptation to the social 
needs of Old Havana, respecting the Curricular Design and incorporating new elements in the 
Curricular Development. The evolution of the activities that have been developed is evident in the 
use of ICT to document and inventory the results of the fieldwork carried out. This shows, and is 
reflected in the surveys, that throughout the whole process there has been an adaptation and 
refinement of the research approach to be developed. The fact that from the beginning, in 1996, 
there was an UA centre in Old Havana itself (Fig. 03) provided a physical space in which to carry 
out the archiving and document preparation work, and a meeting point for professionals from the 
Cuban and Spanish sides. 
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4 RESULTS 
100% of respondents reported having developed certain "intercultural" competences or skills that 
enable them, after their return, to better understand the complexity and cultural diversity of other 
places, and thus contribute to a better understanding between peoples at a global level.  

The evaluation of the Havana Project as a training and research activity was rated between 3.5 and 5 
out of a maximum of 5 points. The integration in the activities and the work with the professionals of 
the Office of the Historian of Old Havana is considered to be between good and very good.  

The most valued aspects of the Havana Project were, in this order: 1) knowledge of another culture, 2) 
personal enrichment, 3) life experience, 4) learning about heritage, 5) teamwork and equal 
professional relations, 6) sociability, 7) travelling and 8) fun (Graph 1). 

 
Graph 1. Most valued personal aspects of the Havana Project 1996-2016 
 (Question: What five aspects of your stay in Havana do you value most?) 

A low proportion of the total (33%) considered that professional work after the Havana Project was 
never related to Heritage, 44%, sometimes, and 22%, always. The evaluation of the repercussion of 
the Havana Project experience on the subsequent professional career of the beneficiaries was 
therefore diverse. It can be observed that there are specific and few cases where a multitude of 
different international projects have been carried out and that an entrepreneurial and creative spirit is 
shown, although this is not the case for the majority, who, despite valuing the experience very 
positively, have not led to subsequent quantifiable projects.  

The interviews conducted place great value on the human relationships established. These have 
started in the professional sphere and have subsequently developed into lasting friendships, according 
to those interviewed. The quality of human relations has been a highly valued and appreciated value 

 
Figure 3. Students and professors from the 
University of Alicante and the University of 

Granada at the Proyecto Habana Headquarters of 
the University of Alicante. 
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within the project. The fact that the exchange has lasted several months fosters other types of 
personal relationships that nourish and enrich the purely professional work. 

5 DISCUSSION OF RESULTS  
Having obtained the research data, we can affirm:  

The project is always rated above the value of 4 out of a total of 5 in all the surveys, which allows us to 
affirm that the Havana Project is very well valued by the students who have participated in it.  

The integration of the activities carried out in the Office of the Historian was rated as positive or very 
positive in 100% of the cases analysed. These data allow us to verify that the activities carried out with 
the local institution are in good health.  

The consideration of "Space for learning and research" is an essential element for the "design" of the 
Havana Project. Old Havana is considered in 100% of the cases as a space of interest and 
appropriate for "learning and research".  

77.8% of those surveyed think that the level of preparation and professional training of the experts of 
the Office of the Historian is very good, a fundamental aspect for the quality of the activity in the 
teaching-learning process.  

On the other hand, we observe in the data obtained that only 22.2% have dedicated their professional 
activity to heritage, which leads us to reflect critically that the knowledge acquired in the field of 
heritage management and conservation is not subsequently used in a significant way. We believe that 
one of the ways to increase this percentage would be to select students who undertake specialised 
Master's and doctoral studies in the field. In addition, the particular economic situation that Spain has 
experienced in the last decade must be taken into account. This has limited public funding for the 
development of cooperation projects and has generated a great deal of concern and dedication to the 
search for employment, particularly in the field of architecture, which is where our students come from.  

It is worth highlighting the result that 88.9 % of the participants consider that learning about Heritage is 
much higher after participating in the Habana Project than if the activity had been carried out in a 
classroom at their university of origin. 

6 CONCLUSIONS 
New spaces for learning, social appropriation and citizen participation in heritage issues are currently 
emerging in various urban areas, promoted by different institutions. These transversal actions 
disseminate the value of cultural heritage outside the classroom, framed under the common 
denominator of understanding the city as an educational space (Mestre, 2015, p. 960). Gradually, and 
thanks to the solid and tenacious contributions of many professionals (Sanvisens, 1990; Terradas, 
1979), the active role of heritage education in the city, both inside and outside the classroom, is now 
understood. This project has made it possible precisely to investigate the city as both continent and 
content. The experience of the cultural exchange of both countries has shown a lot of satisfaction and 
enthusiasm throughout the whole process. Undoubtedly, the participation of teachers and experts in 
Cultural Heritage from both entities has been crucial elements in the positive results in the 
development of the Havana Project during its twenty years of duration (1996-2016). But also of all the 
working staff linked to the institutions, which has allowed social interaction with the problems of 
Cultural Heritage in a historic city and, of course, the city itself as a space for education and research.  

Participation in the Havana Project has meant immersion in a culture of extraordinary richness 
reflected in its tangible and intangible heritage. This immersion has always been carried out in full 
time, i.e. 24 hours a day, an aspect that enhances the "intellectual stimulation of the student" 
(UNESCO, 1992), the involvement, the commitment and the feeling of belonging to the project in 
which both students and teachers are involved. The Project has also fostered a "cosmopolitan view" 
through Cultural Heritage and its history, of our increasingly complex and dynamic society.  

We consider that the Havana Project represents two types of heritage education. The first would be 
the more common one, the learning derived from the work of carrying out a research project whose 
purpose is to close an educational cycle, and the other, more transversal, consisting of an experience 
of socialisation, of direct cultural immersion, which results in a broadening of views towards the 
importance of good management of Cultural Heritage in an inherited historic centre and stimulates 
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new heritage meanings in such a way as to promote a sense of belonging and the consolidation of 
cultural diversity.  

While it is true that the Office of the Historian of Havana, through its collaborative participation 
programmes with the communities, acts as a representative of the inhabitants of Old Havana, it would 
have been desirable, as the surveys show, to pay greater attention to the direct voice of the 
inhabitants, as a central axis in the design of institutional collaboration policies for the improvement of 
the built heritage. In this context, and given that the project has lasted twenty years, the University of 
Alicante project has designed working models to cover needs delineated from the academic sphere 
that have evolved to consider citizen participation or social perception projects to complete the work 
done by the OHCH. By limiting itself mainly to the field of immovable heritage (public or private and 
always inhabited), the contact with local communities by the students is direct and has been 
complementing the vision of both institutions. We think that the intensification of a type of research 
designed on the basis of the relationship between heritage-resident would raise other types of actions 
not perceived from the institution and would enable new strategies to improve the relationship of the 
students of the University of Alicante with the direct reality of those who interact daily with the built 
heritage.  

With regard to the visibility of the programme, it is noted that the beneficiaries of the grants complete 
their work and deliver the results of the project (either as final papers or as collaborative projects), but 
few articles are produced. Perhaps a further step should be taken in the strategic planning of the stay 
so that, on their return, they should also publish their results scientifically or participate in congresses 
or conference cycles where they contribute their experience to improve the dissemination and general 
knowledge of the Project in the academic sphere and beyond.  

The methodology of data collection over two decades has made it possible to understand and specify 
the value that the participants have given to the international cooperation experience and also a 
valuation of their own lesson. As described above, this has allowed us to gain first-hand knowledge of 
their perceptions and impressions of their stay and to understand what their priorities and conclusions 
have been.  

Evidently, the Havana Project has fostered the dissemination of skills and knowledge, professional 
training and the creation of an awareness of solidarity and humility among all participants. The 
internationality of the project has made it possible to broaden the observation map of the exchange 
experience insofar as it not only emphasises the differences associated with culture, but also accounts 
for the presence of common cultural elements, of which there are many. But what is really important is 
to have succeeded, through the many activities over two decades, in identifying the heritage, to give it 
a meaning of its own, which perhaps reflects diversity and human solidarity, and to nurture and inspire 
the future of the student body through the motivation to preserve our common past and to bring the 
heritage experience to converge towards new approaches, based on a more dynamic and functional 
vision, linked to the new generations. 
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HYBRID TEACHING AND LEARNING: BUILDING THE PLANE AS WE
ARE FLYING IT!

K. Adjout

Beaver Country Day School (UNITED STATES)

Abstract

We all wrote the playbook for online and hybrid teaching and deeper learning. What have we learned?
What should we keep? What should we change? What will we try?

How do we re-imagine teaching and learning in a school where in-person, hands-on, project-based
learning is at the heart of what we do every day? Full disclosure: we did not give up on projects and
deeper learning; on the contrary, we emphasized that part of our identity in a hybrid environment.
Sharing success stories and epic fails from our online and hybrid experiments, this presentation will
allow participants to hear about some innovative practices; mistakes we made; changes we brought to
our program to keep the students at the center of the learning experience. Participants will hear about
our approach to keep, change, try practices as we adjusted to the ever evolving learning environment,
and how we maintained our commitment to a student-first pedagogy and diversity, equity, and inclusion
through trauma-informed practices.

Should this happen again, what have we learned from this past year that will allow us to be better
prepared and to keep our Deeper Learning values at the heart of our work?

Our work this year was conducted using work from the Imagining September report by MIT and the
Harvard Graduate School of Education.

Keywords: innovation; assessment; students; learning; teaching; best practices
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THE EFFECTS OF PROBLEM SOLVING SKILLS TO ENHANCE 
FINANCIAL LITERACY AMONG HIGH SCHOOL ECONOMICS 

STUDENTS 

Yin Yin Khoo, Zainizam Zakariya, Rohaila Yusof 
Sultan Idris Education University (MALAYSIA) 

Abstract 
Problem solving becomes one of the 21st century skills that high school students need to learn. This skill 
aligns with Malaysia High School Curriculum to enhance thinking skill to students. However, not many 
educators enhance problem solving skill during their lessons.  The aim of this study is to examine the 
effects of problem solving skills in enhancing financial literacy among high school economics students. 
The quasi experimental pre-post-test design was employed in this study. Malaysian high school 
economics students in one district were randomly assigned into three groups: collaborative problem 
solving using videos group, collaborative problem solving group and control group. A total of 174 
students was involved in the study. After the interventions, the findings showed that students improved 
their financial literacy assessment and learning interest. In detail, students showed the least attention in 
future financial planning, therefore this will become the future direction of study for the researchers.   

Keywords: Problem solving, financial literacy, students, video, active learning, online. 

1 INTRODUCTION  
Problem solving becomes one of the 21st century skills that students need to learn [24], especially our 
high school students. This skill aligns with Malaysia High School Curriculum to enhance thinking skill to 
students. However, how many educators implement problem solving skill during their lesson? Problem 
solving is based on medical education that emphasizes learning through experiences [1]. According to 
[23], problem-solving method emphasizes that conceptual understanding is through collaborative 
discussions with the help of teachers to solve problems and fostering students' knowledge and skills. 

Problem solving is a method that emphasizes learning from teaching.  Problem solving is a method that 
gives students the opportunity to solve problem-solving skills and train their scientific mind [1]; [9]. 
Subjects in the field of social sciences for instance, economics involving mathematics and graphs are 
appropriate using problem solving methods in their learning. Thus, students require problem solving 
skills in solving their daily problems, for instance, solving their financial stress in future Young adults 
have to become more responsible to manage their own financial situation after graduation until planning 
their retirement.   Unfortunately, most of the young generation in Malaysia lack of financial knowledge 
[10]. They are unable to make sound financial decision in their daily life due to many reasons, financial 
education is not a subject in school curriculum, lack of intention from parents and extras. Many 
researchers believed that financial education can change individual’s financial behaviour [20]; [12]; [13] 
but in contract, some researchers argued about the effectiveness of financial literacy [16]; [14]. They 
found financial education only got a little impact on financial behaviour. However, there is an incentive 
use of online learning to teach financial literacy effectively [8]. 

Since researchers believe that problem solving method is an active learning that combines inquiry and 
problem solving skills in learning. Active learning emphasizes the activities of students in the classroom 
[6]; [22]; [26]; [7]; [25] and in term of cybergogy nowsaday [4]. This learning focuses on what is being 
done but does not necessarily involve real-world experience. For example, students solve financial 
literacy questions that involve economics theory about scarcity. Individual needs to make decision 
between which item is more important during scarcity of resources. For example, if the student does not 
have enough money, they need to make decision which item he/she really need and buy later. Despite 
the growing concern of financial literacy, yet there is limited literature review about using problem solving 
skills to enhance financial literacy in Malaysia.  

This is the research gap that yet to be filled. This study seeks to present a relevant literature review for 
publications related to collaborative problem solving for high school economics students. Thus, the aim 
of this study is to examine the effect of problem solving skill to enhance financial literacy.  

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
0034



2 LITERATURE REVIEW 

2.1 Effective teaching method of problem solving 
Problem solving theory refers to people process information to solve a problem and new knowledge in 
a problem space. Problem solving behaviors considered as information processing systems that can 
stimulate students’ cognitive [17]. 

Problem solving are essential to train students on effective problem-solving skills. Recent scholars found 
that case based learning enhanced problem solving skills in medical school [5] Case based learning 
integrated creative and innovative teaching in the classroom [11] studies show that the important 
principles for teaching problem solving are: (1) emphasizing information, skills and procedures involving 
knowledge components in the real world, (2) when introducing problem solving concepts, economics 
teachers can combine problem solving with teaching or procedure involving problem solving in student 
learning in order to enhance financial literacy, (3) when communicating knowledge to students, 
economics teachers need to explain problems that need to be solved and guide students on how to 
solve them, (4) teaching problem solving skills is through illumination (5) using deductive strategies for 
problem solving structures, (6) using strategies, inductive to promote synthesis of the mind model (7) 
using the problem to help students achieve the targets and break them into staggered targets (8) using 
the old mistakes of students to avoid them making new mistakes or understanding the concept in the 
wrong way (9) to ask questions and make suggestions on strategies to encourage students to reflect 
the strategies employed (10) to provide training on the same problem-solving strategies through multiple 
contexts to encourage conclusions, (11) question students to ensure they master the problem solving 
skills in different contexts, (12) using context, problems and ways of teaching that can build interest, 
motivation, confidence, strengthening and self-knowledge and lessening anxiety, (13) planning a series 
of moving lessons from the beginning to the final the use of the knowledge structure (14) when the 
teaching of problem solving is held, the lesson allows the student to detect the problem, (15) when 
teaching problem solving structures, problem solving lessons to encourage students to use contexts 
based on the real world to create a solution that is appropriate to the question and (16) while teaching 
problem solving, students are encouraged to use the context of knowledge to define targets. Many 
strategies have been defined and compare which are more useful and efficient. 

Define the problem 

 
Set the goal 

 
Testing 

 
Select the suitable strategy 

 
Plan an effective teaching 

Figure 1: Steps for Problem Solving. Source: Modified from Foshay dan Kirkley (2003) pg:11. 
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The steps outlined by [11] have the essential elements as shown in Figure 1. The teacher begins to 
persuade the problem before teaching and determines the target group. Depend on the level of the 
students and the teacher will choose a teaching strategy that is appropriate to the student's level. Finally, 
teachers can design an effective teaching session. 

Aside from [11], one of the methods to solve the problem is to look back on things to learn, especially 
the prior knowledge during learning.  Student participates actively and thinking skills are important in 
solving problems. External situations such as current issues related to economics topics that support 
the problem solving process determine the effectiveness of teaching [18] Relevant guidance can lead 
to critical thinking. Problem solving requires a complex rule to improve higher-order thinking. 

According to [15], four tips on problem solving methods are as follows: 

1 Describe the real situation in the workplace 
Problems need to be planned based on educational environments that can reflect the actual 
situation at the workplace when they graduate. Educators need to build questions that can be 
solved by problem solving methods. 

2 Constructivism 
The problem solving method is very effective and students must be motivated to solve the 
problem. Problems must be written in a challenging format in order to attract students' attention. 
Educators should examine questions so that they can motivate students to solve problems. 
Knowledge is ready there is an important thing to promote and transform into new knowledge. 

3 Metacognitivism 
Problems must reflect the actual situation in the problem solving method. This problem is not 
necessarily found during daily activities, not necessarily very complex at every discussion, in order 
to promote students’ enhance metacognitive levels and direct natural conditions. 

4 Integration of knowledge 
Students learn and understand knowledge based on each discipline and students are encouraged 
to integrate existing knowledge   to new knowledge. A well-crafted   problem should be an impulse 
requires knowledge.  If the problem is based on a lessons only, students will feel incompetent to 
integrate knowledge between other subjects. In the real world, a student will be encouraged to 
solve the problem based on subjects. Problem presented in the method problem solving must be 
multi-disciplinary in its natural state. 

3 METHODOLOGY 
The quasi experimental pre-post-test design was employed in this study. Prior conducting the quasi 
experimental, pre-test was administrated among the participants. A total of 174 high school economics 
students from three schools in the same district in Malaysia participated in the study, there were 
randomly allocated in three groups: 58 students in collaborative problem solving group with video 
(CPSV), 58 students in collaborative problem solving group without video (CPS) and 58 students in 
control group (CC) with no treatment.  

The CPSV group consisted of showing a series of video that was produced by main researchers. These 
videos took students’ daily life and spending habits as back ground. Questions related to financial 
literacy posted at the end of the video. Students were requested to solve the problem given in group 
after discussion. They also requested to answer a set of question related to financial literacy. These 
questions were developed to assess students’ understanding on financial literacy that provided in the 
videos. On the other hand, they need to answer a set of survey that consisted of 20 questions. This 
intervention took eight weeks to complete.   

4 FINDINGS 
About 64% of the participants were girls and 36% were boys and the average age of participants were 
16. From Figure 1, it revealed that students in experimental groups increased interest in expenses and 
budget as compared with other content of financial literacy. 
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Figure 1: Time allocation to different aspects of financial literacy in the videos. 

Table 1 indicated the difference mean score of posttest and pretest among three groups. CPSV group 
were outperformed with 35.286 in post-test compare CPS (34.913) and CC (32.379).  

Table 1: The Difference Mean Score  of Posttest and Pretest. 

Variable  CPSV 
N=58 

CPS 
N=58 

CC 
N=58 

Posttest Mean 
SD 

35.286 
10.303 

34.913 
12.206 

32.379 
9.2106 

Pretest Mean 
SD 

10.5690 
3.0956 

10.465 
3.6621 

9.741 
2.776 

The ANOVA result in Table 2 showed that the is not significant for pretest. However, the interaction was 
statistically significant, F (3,170) = 98.187.211, p<.05 in Table 3. This means that the effect of financial 
literacy’s posttest depends on intervention. The mean square = 6551.591 and sum of squares 
=19654.772. On the other hand, eta is about .999, it showed a large effect of intervention. The 
MANCOVA result also showed significant, F (1,171)=1974.113, p<.05.  

Table 2: Summary of MANOVA and ANOVA.  

Variable Multivariate F Univariate F P Value 

Group effect Pilla’s Time 
1.142 

(df = 2,170) 
 

 .337 

Pretest Financial Literacy 1.153 
(df = 2,171) .318 

Pretest Interest 1.009 
(df = 2.171) .365 

Sig. at  p<.05 

Table 3: Summary of MANCOVA and ANCOVA for Posttest Financial Literacy and Interest. 

Variable Sum of Square Mean Square Multivariate F Univariate F P Value 

Group effect 19654.772 655.591 1974.113* 
df = 1,171  .000 

F.L Posttest    98187.211* 
df = 3,170 .000 

Posttest Interest    2416.43* 
df = 1.171 .000 

Sig. at  p<.05 
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Table 4 showed the difference between students’ interest before intervention and after intervention. After 
the intervention, CPSV group outperformed with the mean score 4.065 followed by CPS, M= 3.785 and 
CC (M=3.628). The result was illustrated in Figure 2.  

Table 4: Compare mean score among groups. 

Variable (Pre-intervention) (Post- intervention) 
 CPSV CPS CC CPSV CPS CC 

Interest 3.573 3.611 3.567 4.065 3.785 3.628 

 
Figure 2 Compare mean Score Among Groups. 

The results of comparison among post hoc pairwise between group presented in Table 5. The post-test 
of financial literacy mean difference between students in group CPSV and students in CPS was not 
significant 0.3448, p>.05; whereas the mean different between CPSV and CC was significant, 2.8793, 
p <.05. The mean difference between group CPSV and CC also showed the significant result 2.5345. 
The mean difference of  posttest interest for CPSV and CC was significant 2.2414. However, the mean 
different for posttest interest CPSV and CPS, CPS and CC, 0.1552 and 1.0862 respectively were not 
significant. 

Table 5: Post Hoc Pairwise. 

Group Mean Difference S eror Sig. 

Posttest F.L 
CPSV vs CPS 
CPSV vs CC 
CPS vs CC 

 
.3448 

2.8793* 
2.5345* 

 
1.9768 
1.9768 
1.9768 

 
0.59 
.000 
0.006 

Posttest interest 
CPSV vs CPS 
CPSV vs CC 
CPS vs CC 

 
0.1552 
2.2414* 
1.0862 

 
2.7097 
2.7097 
2.7097 

 
.052 
.004 
.601 

Sig. at  p<.05 
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5 DISCUSSION AND CONCLUSION 
The effect of problem solving skill in enhancing the financial literacy has proven by statistic significantly. 
The experimental group CPSV outperformance than other groups in financial literacy assessment and 
students’ learning interest. The effectiveness for using videos to enhance financial literacy was 
supported by previous studies [21]; [2] & [3].  

One of the major problem is students do not show more concern about future planning after the 
intervention. Despite not many students showed interest about future financial planning due to lack of 
financial knowledge and very short term of intervention.  How do encourage the financial literacy among 
school students? In fact, financial education is the best way to promote financial literacy. Researcher 
believed that technology can scale up financial education [19]. With technology such as video, it can 
make the lesson more interesting and fun. Students are easily accept the fact and message that delivery 
by videos clip. To make the video more effective, it need to be simple and accessible. Since students 
did not focus on future financial planning, educators need to put more effort in this segment. This 
segment can be the future research direction.  
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RECENT HISTORY OF CODING IN ITALY 

S. Altieri 
Istituto Comprensivo Valle del Conca (ITALY) 

Abstract 
One of the Agenda 2030 sustainable development goals is a quality education for all and nowadays it 
has to be extended to Coding, Computing and STEAM. A strong thrust to introduce informatics from 
kindergarten and primary school has come from many initiatives all over the world. In Italy a big effort in 
this direction has been pioneered by the MOOC Coding in your classroom, Now! and by a vibrant 
Community of Best practices. In the process to spread coding out, teachers and educators are central 
representing the head, the heart and the bridge between learners and the Society. 

1 INTRODUCTION  
It was January 13th 2016 when Prof. Alessandro Bogliolo (University of Urbino) launched the first video 
lesson of the MOOC Coding in your classroom, now! A hundred teachers followed him, interested in 
introducing coding and the computational thinking in their classrooms. Since then, that learning 
Community has grown exponentially. There are currently over 36.000 members in his online group. 
Since then, many things have happened, but the main goal has remained the same: to use intuitive and 
fun activities to play with programming, creating new ideas and finding solutions to everyday problems. 

 

2 METHODOLOGY 
Let’s start from the beginning… 

Cody Roby was born on November 23rd 2014 at 2:24, when Prof. Alessandro Bogliolo with a post on 
the codeweek.it blog announced: “I’m pleased to introduce Cody and Roby“, encouraging people to 
participate in the European Robotics Week by organizing simple activities based on the first version of 
Cody Roby, an unplugged programming method.  

It is a game played to develop other games and, being a language, it can be used to build other activities. 
Cody Roby entered into the classroom because it is a flexible tool suitable to all teachers of various 
levels and disciplines. The evolution has been fast: from the downloadable kit from internet it has 
recently arrived up to the creation of the carpet and the giant cards. Since 2015, several special editions 
have been created for Europe CodeWeek, Africa CodeWeek and EU Robotics Week, with themed 
decorations. 
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Prof. Bogliolo started to bring coding not only into schools, but also to cinemas, theatres, universities 
and squares, during live events, involving teachers and students. Many other MOOCs (Massive online 
open courses) have followed. They are about the importance of daily life algorithms and the human part 
of digital and programming.  

Coding is for everybody, not only for programmers. This concept has been the leit motif of many literacy 
Campaigns that, in the recent years, have involved Italian Schools massively. 

In 2016 the first coding Summers School, organized in Urbino, strengthened the sense of belonging in 
the active Community of teachers who participated. The game paradigm of Cody Roby has become an 
expedient to create the Coding Treasure Hunt, led by a BOT Telegram, developed by the University of 
Urbino. It has now become the main activity of Cody Trip, an educational trip to Urbino to visit the 
UNESCO-listed Renaissance city and live an immersive coding experience in the Duke Cinema-
Theatre, where CodeMOOC live event was born. 

 

The formula, now tested over the years, in 2018 was also documented by RAI Scuola, an internet TV 
channel. In a special episode, a new type of School approach was told, through coding experiments and 
challenges to the latest QR code to find the hidden treasure.  
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In addition to solving coding quizzes, visiting the Duke’s Palace and discovering the most suggestive 
corners and monuments of Urbino, students also try to solve riddles posed by famous artists such as 
Giovanni Santi and his son Raphael (Raffaello Sanzio), demonstrating how transversal and 
interdisciplinary are part of the coding practice. 
In 2017 Cody Roby was the topic of the broadcast called Coding by RAI Scuola. The tourist and the blind 
date are shown as examples of activities carried out in the classes to improve computational thinking in a 
playful way. Since then, its pawns and the chessboard became the setting for many strategy games. 
In addition, in June of the same year, during a meeting at school, CodyRoby also inspired the creation of 
a floor App called CodyWords, to play at forming words by programming. 
In the second Coding Summer School (in 2017) CodyMaze was invented. It’s a game played on a virtual 
checkerboard (5X5) consisting of 25 QR codes. Scanning them using a smartphone, you become a robot 
and receive instructions from a BOT Telegram, which generates a path through the invisible labyrinth. By 
following the instructions of increasing difficulty, between loops, conditional and nested constructs, you 
can find your exit way and get your certificate (for an Hour of Code).  

CodyMaze, the invisible labyrinth, launched the so called Coding in the Square, making adults and kids 
play in many Italian squares, from Naples to Trieste, anticipating the concept of what would become the 
CodyMaze playing Field in Mirabilandia.  

 

Moreover, during the Summer School for teachers, the structure of a new didactic  game called 
Competence Cody Game was developed, based on CodyRoby rules, which tests students with 
questions on various disciplines and, of course, on programming constructs. 
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The Diary of Coding was presented in September of the same year. CodyRoby is the main character 
with CodyDiary 3D app to play with coding and augmented reality.  

 

In 2018 RAI Scuola produced CodyGames, a program shot in Rome where, in each episode, new floor-
standing educational activities were created, based on the CodyRoby instruction set. Among the offered 
games, there are The duel, a variant of CodyWord and Competence Cody Game, CodyMath, The snake 
and The Conquest. 

During the Summer School of the same year, two other important variants of CodyRoby were tested: 
CodyFeet, suitable for kindergarten children, to approach coding when abstraction is still premature, 
and CodyColor, from which also an online version was born.  

 

In the meantime, CodyRoby was spread out in Europe, becoming the subject of thousands of events 
during CodeWeek 2019 and of the toolkits (materials and resources) introduced on the official website 
of European CodeWeek. 

0045



 

 

Its creator, Prof. Alessandro Bogliolo, became the Coordinator of the European Ambassadors of 
CodeWeek, bringing the Italian coding tools and the Community of Practice to a wider stage. 

Many Coding Treasure Hunts took place across Europe, managed by the BOT Telegram of the 
University of Urbino. The real battle of CodyColor was played by teachers from various Countries during 
the European Coding Summer School, held in Brussels in July 2019, and simultaneously by students 
from schools of all Countries. Prof. Bogliolo’s interactive Italian webinars become a model and others 
have been conducted in English, followed in the classes. The great participation of Italian schools has 
consistently characterized all the Coding literacy Campaigns, demonstrating the desire for a change in 
the pedagogical approach.  

 

Focus is on the tools implementation to develop coding within students and, on the other hand, on the 
development of servers, platforms and apps to extend programming on various channels of action. 

During the last Summer School 2019, the first CodyRobyDojo was inaugurated in Urbino at Digit, a 
university spin-off that develops sustainable digital platforms for social innovation, which also supports 
the dissemination of coding.  

In November 2019 CodyRoby celebrated its sixth birthday, but it has grown a lot, together with his Dad 
and the Community of teachers who has never stopped experimenting and spread out a new approach 
that encourages interactivity and cooperative learning, critical thinking and creativity. 
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In this regard, a special showcase, linked to CodyRoby, was set in Urbino. It talks with people and every 
month the challenge changes. In December 2019 you could play CodyColorWall, an interactive wall 
game then made available to teachers and therefore for students.  

 

The giant carpet of CodyRoby was enriched with dowels, called CodyQR which is connected to a server, 
and allow you to update its behavior and change activities. After testing it with HiddenCodyColor, the 
new boxes show music and colors and challenge users to look for a ring route to discover the melody. 

The interdisciplinary and potentiality of the tools, related to unplugged coding, have been extensively 
tested and reworked, according to the teaching needs, by the Community of practice and many teachers 
have drawn inspiration and invented, together with the pupils, other game solutions and activities. 

During the years of (re)discovery of coding at school, a great energy has been given by code.org (also 
in the Italian version of programmailfuturo.it), which offers free lessons and activities on the online 
platform. Issues and reflections are also related to a sustainable future. The Italian Ministry is investing 
in coding and making it mandatory in schools (kindergarten and primary schools) by 2022. The 
European Commission also recognizes and rewards the participation of schools involved in the EU 
CodeWeek with the Certificate of excellence in Coding Literacy. The Ministries of the European 
Countries have employed many resources to support teachers and their professional training, through 
coding development and integration in school subjects. 
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In July 2019 the European Coding Pilot Summer School took place in Brussels and many tools and best 
practice were shared within the participants of all the Countries. In that occasion, CodyColor was 
introduced and played, spreading it out in all Europe. In fact, during the following CodeWeek 2020 many 
students from all European schools challenged each other online and enjoyed it. 

 

3 RESULTS 
During the first lockdown (Spring 2020), due to Covid-19 pandemic situation, lots of students were forced 
to stay home and Prof. Bogliolo launched Coding in famiglia, a collection of short videos about games 
to play with do-it-yourself materials (paper, cards and colors) for everyday use in the family as well at 
school. The initiative of the University of Urbino and CoodeMoocNet Association in cooperation with RAI 
Cultura, a TV channel based on art and culture, was (re)launched by EU CodeWeek’s Coding@home 
series on the European CodeWeek website. 

In May 2020 the first online CodyTrip in Urbino was organized and it had a surprising and successful 
feedback in terms of audience and interactions through ActiveViewer, the platform created ad hoc by 
Digit srl.  

After that, other online tours took place: in Urbino (December 2020), in Florence and Turin (April 2020), 
in Taranto and Naples (May 2020). In this way, thousands of students could visit museums and 
monuments, which were closed because of the Covid-19 restrictions. They had the opportunity to travel 
in some way and play coding and interacting with other students of all parts of Italy.  
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4 CONCLUSIONS 
The approach is new and the path is still long. Change is never easy, but the success obtained so far, 
show that apparently difficult concepts can be transmitted through practical examples that make learning 
more stimulating, involving all age groups.  

It’s a creative logical process that involves a metacognitive reflection dealing with real life situations with 
in an analytical way, breaking down the various aspects and planning the most suitable solutions. Such 
strategies are needed in programming computers and robots, with precise and structured instructions 
to carry the required tasks out. These are important skills to face the challenges of a complex society 
and to build future active and aware citizens. 
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BIOPHILIC DESIGN IN PRESCHOOL FURNITURE: A REFUGE POD 
DESIGN PROPOSAL AS AN EDUCATIONAL TOOL 

B. Ondul, N. Koparan, D. Hasirci 
Izmir University of Economics (TURKEY) 

Abstract 
Children spend a considerable amount of time inside educational buildings. This results in a 
separation from nature for long periods of time and has negative effects on their mental and physical 
health. Children are in a greater need of being in nature than adults and have a stronger relationship 
with nature, as it is key for their development and education. Since nature is indispensable for a child's 
physical and psychological development, educational environments need to be designed considering 
the human connection with nature, with a biophilic design approach. Biophilic design refers to an 
affinity of all human beings to be drawn to and connect with nature and the application of natural 
elements and the order of nature to built environments. The application of natural features in built 
environments has the potential to affect the health, mood, creativity, productivity, behavior and well-
being of all users. The majority of studies on reconnecting children with natural environments in 
learning environments have focused on general effects of biophilic design and applying natural 
features in built environments in large scale. Although this is important, the connection with nature 
needs to also be developed until the smaller scale in interiors, furniture design has largely been 
neglected in related literature. Furniture is the intermediary essential element in interiors that humans 
have a functional and sensory interaction with. One of the natural orders in biophilic design is refuge, 
referring to a safe place that protects from the outside world, by also providing visual access. Children 
enjoy small nooks and partially closed spaces and they use them for protection as well as fantasy. In 
this study, by addressing the missing link between biophilia and furniture design for children, the aim is 
to design a “Refuge Pod” furniture in the preschool environment with a biophilic design approach, 
considering the spatial and furniture design needs of the space. A study was carried out in a preschool 
environment in Izmir-Turkey, with the participation of children, and design criteria were derived from 
children’s feedback. Observation, interview, and drawing techniques were used for design ideas. 
Accordingly, a refuge pod was designed with biophilic criteria in a participatory design approach. 
Findings showed that children often enjoy small spaces to hide in, with their friends and belongings, 
and they were creative in their ideas for the pod. The aim is to create awareness on biophilic design 
approaches for specifically children’s furniture and the significance of including children’s opinions in 
design proposals. The method and design proposal have a potential to contribute to existing biophilic 
design literature as well as furniture design practice in educational environments, contributing to 
children's learning. 

Keywords: Biophilia, Biophilic design, Children, Preschool environments, Learning environments, 
Furniture design. 

1 INTRODUCTION 
Within the rapidly growing urban areas people started to lose the connection with natural 
environments and spending most of their time inside the buildings. A child spends most of the time in 
the preschool environment, experiencing long hours of separation from family and home. It is 
observed that the amount of connection of young children with nature and natural areas has been 
dramatically reduced especially after the 80s and 90s [1]. Whenever children had the chance to free 
play, their first try was often to run away from the human-built environment and rush into the nearest 
natural environment, which could be a playground, tree-house, barn or a close by park. Regarding 
this, a preschool environment should provide a space where children feel physical and mental comfort 
while interacting with nature. Although a built environment has some architectural or physical 
boundaries to develop a connection with nature, there is a clear opportunity to design the spaces and 
furniture by considering the biophilic patterns from materials to forms. The objective of this study is to 
help the design preschool furniture that are improving children’s wellbeing by integrating them with 
biophilic design patterns. 
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2 BIOPHILIC DESIGN 
Edward O. Wilson [2] describes that he was feeling a deep connectedness and a yearning to affiliate 
with other living forms during the period of his examinations in nature. Then he generalizes biophilia 
regarding “the connections that human beings subconsciously seek with the rest of life”. Wilson began 
to question if modern city life is suitable to develop biophilic tendencies in modern humans. He 
observed that if people have the choice to choose their own habitat, they prefer to live on vegetation, 
land that resembled savannahs and near water sources. Even when people are tangled up in the 
modern cities, there is an attempt to assess the characteristics of the desired savanna-like habitat 
such as grow meadows, plant trees, make small gardens wherever they can build fountains, access 
natural light, etc. So the people unconsciously and instinctively tend to trust their innate adoptions and 
affinity with nature and prefer to be in natural environments in which they can feel better. 

2.1 Biophilic design patterns 
Terrapin Bright Green LLC. [3] created a publication in order to structure a unified biophilic design 
agreed upon guidelines among urban designers and architects. The 14 patterns mentioned here, were 
organized in three categories as Nature In Space, Natural Analogies, and the Nature of Space to 
provide a framework of understanding, and allowing for the thoughtful integration of the variety of 
strategies in the built environment. Nature in Space addresses the direct, physical and temporary 
presence of nature in a space or place and composed of; Visual Connection with Nature, Non-Visual 
Connection with Nature, Non-Rhythmic Sensory Stimuli, Thermal & Airflow Variability, Presence of 
Water, and Dynamic & Diffuse Light, Connection with Natural Systems. Natural Analogues relate to 
biological, non-living, and indirect nature which are; Biomorphic Forms & Patterns, Material 
Connection with Nature, and Complexity & Order. The Nature of Space is about spatial configurations 
in nature, which are; Prospect, Refuge, Mystery, and Risk/Peril.  

2.2 Biophilic design patterns in preschool environments 
Children’s fundamental needs in the preschool environment combined with the interpretation of the 
patterns, are possible to rank the necessity and priority of biophilic design patterns for planning and 
designing a preschool. For example, one of the features that most researchers emphasized is to 
provide small spaces or divide the space into smaller zones for children that only humans in their size 
can fit in. These kinds of small places make children feel safe and belonging to the place where 
students can personalize as they desire, and the feeling of attachment to the place will stimulate their 
creativity and cognitive growth [4]. Regarding the architectural guidance and interpretation of biophilic 
design patterns, Moghaddami [5] has re-arranged the patterns according to their necessity and priority 
for children in preschools as shown below (Fig. 1). 

 
Figure 1. Priority of biophilic design patterns for preschool buildings by Moghaddami [5]. 
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2.3 The theory of refuge for children 
It is observed that children in the early years focus on the senses, imaginations, and bodies, and direct 
stimulation of the intelligence isn’t focused on until the teenage years [4]. In preschool ages, the 
spiritual need of children is to become independent, identified, suited, fitted, and belonging to their 
space. Therefore, the learning areas are highly personalized within the provided curtains, covers, toy 
fences, or simply by furniture arrangement provided. Some other philosophers like Waldorf have 
commented on the personalization of the space from an additional aspect. They encourage 
kindergarten spaces to provide small tent-like refuge spots for children to stimulate their spiritual 
quality and bring out the deepest essence of their minds and spiritual uniqueness by giving them 
privacy and isolated small areas [4]. 

2.4 Children and the connection with nature 
Wilson stated that childhood is the only stage of life that human beings can establish a viewpoint of 
care, love, and respect for nature. If it does not happen during the early years of one’s life there is a 
risk of never attaining such perspective [2]. With modern urban children’s extremely limited access to 
the natural world for free play, the places they are spending most of their daily lives seem like human 
being’s only opportunity to inject a dose of nature in those places and expose children to as much 
natural environment as possible. These places mainly include their two places: their homes and 
kindergartens. Most of the urban children between the age of 3 and 6 are spending 40 to 50 hours a 
week in kindergarten and preschool [6]. 

The innate affinity of human beings towards nature has been introduced as ‘Biophilia’, the urge to 
affiliate with the natural world, by Edward O. Wilson in his book Biophilia. He felt a necessity to 
promote this word when he observed high rates of migration to urban settings and the accelerating 
rate of urbanization and disconnectedness from nature as a consequence. Many studies are 
emphasizing the connection between children and nature with considerably important benefits on 
children’s mental and physical health. It is essential to reconsider this link between children and nature 
and adapt it to the build environments since children are spending most of their time in. Preschools 
are the spaces designed specifically for children where they do activities like playing, studying, 
sleeping, eating. To develop their sense of belonging, comfort, creativity and productivity it is crucial to 
focus on the design of a preschool environment [2][7]. 

3 METHODOLOGY 
This study is aiming to propose a specific furniture design, which meets the need of “Refuge” for 
children in a preschool environment. To better understand the children's perspective, a questionnaire 
is given to 10 children at 6 years old from a chosen kindergarten. The questionnaire aims to 
understand the needs of children, their expectation from a refuge pod furniture, their perception of 
nature in terms of colors and materials. 

3.1 Analysis of selected preschool 
Saysen Kindergarten’s building was constructed in the 1950s in Alsancak, Izmir as a two storey 
residential building, which was transformed to kindergarten in 1995 (Table 1). The kindergarten has a 
large exterior space with trees, a lawn area, a greenhouse, a small barn with animal observing areas, 
a playground and a lunch area. The kindergarten shows many biophilic features with the functions and 
recreational activities distributed to the exterior areas by keeping the connection with nature on a 
considerably high level (Fig. 2 and Fig. 3). 

Table 1. Information about selected preschool. 

Name of the 
preschool 

Year of 
establishment 

Location Construction area Location in urban setting 

Saysen 
Kindergarten 

1995 Alsancak, Izmir, 
TURKEY 

-350 m² Indoor 
-1000 m² Outdoor 

Residential and commercial 
area in the city center 
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Figure 2. The lawn area. 

 
Figure 3. Greenhouse and view from playground. 

3.2 Participants 
10 children, 6 years old, from Saysen Kindergarten in Alsancak, Izmir, took part in the study. The 
children's names are represented as letters from A-J as shown below (Table 1). 

Table 1. Information about the children group. 

Children Age Gender 
A 6 F 
B 6 F 
C 6 F 
D 6 F 
E 6 F 
F 6 F 
G 6 F 
H 6 M 
I 6 M 
J 6 M 
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3.3 Questionnaire 
The following questions are asked to the children group. Answers and additional comments are noted 
for each specific question. 

3.3.1 Question #1: Do you like to play inside or outside the school building? (Table 2).  

Table 2. Answers for question #1. 

Children Inside Outside Comments 
A X  They have a playing room inside 
B X   
C  X  
D X   
E X  Can’t carry the toys outside 
F  X  
G X  They can’t paint/draw outside 
H  X  
I  X Able to run outside 
J  X  

3.3.2 Question #2: Would you like to have furniture in the garden where you can sit and 
play? (Table 3).  

Table 3. Answers for question #2. 

Children Yes No Comments 
A X   
B X   
C X  Likes to play games in/on the furniture 
D X   
E X  Likes to have secret places under the stairs of 

the furniture that they can climb and slide 
F X   
G X  Likes to paint/draw on the furniture 
H X   
I X  Likes to climb and slide 
J X   

3.3.3 Question #3: Which colors do you imagine when you think about “nature”? (Table 4). 

Table 4. Answers for question #3. 

Children Answers 
A Red “like cherry” 
B All colors 
C Red,orange,yellow 
D All colors 
E All colors 
F Blue “like sky” 
G All colors 
H All colors “like rainbow” 
I All colors 
J All colors 
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3.3.4 Question #4: Where do you like to sit and play most in the school garden? (Table 5).  

Table 5. Answers for question #4. 

Children Lawn Area Playground Comments 
A X   
B X   
C  X Likes to play in small house 
D X   
E  X Likes to play with toys 
F  X  
G  X Likes to paint/draw on the furniture 
H X   
I X  Likes to run and jump 
J  X Likes to ride small cars 

3.3.5 Question #5: Imagine a small house where you can play and spend time in it, how 
would you imagine this house, describe (Table 6). 

Table 6. Answers for question #5. 

Children Answers 
A Likes to have slide 
B Paint on the surfaces and having toys in it 
C All wood material with colors 
D Tree house with fruits on the roof 
E Paint on the surface with wood material 
F Refuge spot where they can hide 
G Colorful house where they have toys in it 
H Animal figures on the surfaces 
I Likes to have a zip line 
J Tree house where they can climb and hide 

3.3.6 Question #6: Children were asked to draw a small house where they can do activities 
like playing and sitting (Table 7 

Table 7. Drawings for question #6. 

Children Drawing 

J 
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B 

 

G 

 

E 
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4 DESIGN PROPOSAL AND RECOMMENDATIONS 
After reviewing the questionnaire, biophilic design patterns and its relation with the child development, 
the study aims to gather this data on a furniture scale by proposing a “Refuge Pod” design proposal. 
While commenting on biophilic design values, some design suggestions for a future biophilic furniture 
will be also provided. 

Based on the gathered data from the questionnaire and the literature review, the design is aiming to 
answer functional and aesthetic needs of children, the concept of refuge according to the biophilic 
design pattern, proposed materials and application techniques which are convenient both for children's 
health and ecological aspect. 

When designing the “Refuge Pod” it is aimed to define a controlled level of enclosure, which provides 
both a sheltering space to refuge, and physical/visual connection through the outside activities. 
According to the gathered data from the questionnaire; the seating unit, hiding place under the seating 
unit, shelves and storage for toys and books, playing space and a slide as the roof of the refuge pod 
are provided. 

Material choices were made by considering applicability, environmentally consciousness, accessibility, 
maintenance, and sustainability. Therefore, the main furniture material is 18mm marine-grade plywood 
with FSC certification that gives the public reassurance that timber products originating from a forest 
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are managed in a responsible and sustainable way. It is also recommended to apply water based stain 
with EN71-3 “Safety for Toys” certificate which provides water and UV resistance to the material 
especially for outside use while not containing any harmful chemical for children’s health [8] (Fig. 4 
and Fig. 5).  

 
Figure 4. Design proposal rendering perspectives. 

 
Figure 5. Design proposal isometric drawing (not to scale). 

Considering all the gathered data, the design of the pod intends to sit on the occupied space in a more 
organic way as following curvy linear forms which are creating a continuity with the ground rather than 
having elevated inorganic platforms from the ground as seen in the traditional playground furniture. 
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This intention is also combined with the functional scenario of the furniture as creating a seating unit 
and slide while following the same design language.  

5 CONCLUSIONS 
This study intends to provide a specific design proposal while giving recommendations on furniture 
scale considering both biophilic design patterns and preschool environments. This proposal and 
recommendations were made in order to cover the missing link between biophilia and furniture in the 
preschool environment from an interior and furniture design aspect. After reviewing the literature, the 
positive effects of working with children [9] and biophilic design on children's mental and physical life 
can seen clearly; such as affecting creativity, positive behavior, and socializing [10][11] especially in 
an environment like kindergartens where children spend most of their time. Using sustainable 
materials while providing a healthy space to play is crucial [12][13]. While proposing an applicable 
design for preschool environments with narrative examples, questionnaires and visuals; the study is 
answering the main question of the thesis from a certain scale that was to find solutions on a furniture 
and interior design aspect. 
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Abstract 
For many years, there has been a part of the academic literature that has understood that those 
responsible for the management of a company have to dedicate themselves and focus exclusively on 
generating profits for shareholders and investors. Faced with this position of a free market, there is 
another diametrically opposite point of view that establishes that the social responsibility that companies 
develop is fundamental to achieving sustained growth over time because it allows commercial activities 
within an economic framework and social equality. 

This article presents a brief analysis of the evolution of corporate social responsibility (CSR) in the last half 
century as well as how CSR has been developed and conceptually interpreted throughout this time. Likewise, 
different initiatives and regulatory frameworks that emerged at different levels - national, European and 
international - are also addressed, and the relevance and impact that actions and policies can have when 
they are carried out voluntarily and within a framework of good business practices are developed. 

In this sense, managing the relationship with stakeholders, both internal and external, is a fundamental 
element of developing a CSR strategy in any company. Thus, the proper identification of the expectations 
and demands of stakeholders, together with the integration of these in the company strategy, can become 
a powerful tool to achieve a socially responsible position. This study also considers the influence that social 
responsibility can have within the education sector and its impact on society. 

Keywords: Corporate social responsibility, progress, education, company. 

1 INTRODUCTION 
Half a century ago, Milton Friedman argued, through the article “The social responsibility of business is 
to increase its profits” [1], the idea that the maximization of the market value of a company was the only 
guiding criterion for company managers. In other words, when companies dedicate themselves to the 
community instead of corporate profits, a certain “pressure group totalitarianism” emerges over them. In 
this way, companies would set aside wealth creation, the function that provides the most benefit to 
society. For decades, this kind of free-market ideology has been the way of thinking of much of the 
business world. 

This vision or doctrine has marked an era and served as a benchmark for advocates of the ideology that 
maximizing the company's market value should be the only criterion followed by managers. According 
to this point of view, being private property companies, the position is maintained that the owners or 
managers of these organizations have the right to generate activities that bring profits. Then, the social 
responsibility that corresponds to companies is the use of resources to carry out all activities designed 
to increase the profits of the organization as much as possible. However, Friedman justifies his doctrine 
by sustaining that his position would benefit the “common benefit” instead of using a solid defense of 
the interests of the shareholders and owners of the companies. 

Faced with this position, there is another approach that requires implementation-related demands of 
actions aimed at promoting ethical behaviors within the business world, with responsible leadership and 
conduct within society and towards the environment. This includes a series of actions that encompass 
perspectives not only from the economic perspective but also from the moral and social perspectives [2]. 

Without the participation and collaboration of all of a company’s related interest groups, it would be 
challenging for it to survive, grow, and develop. Hence, companies and interest groups are mutually 
interdependent. Because of various social conflicts, voices arise from society that question the role and 
importance of activities and the diligence with which actions are developed in companies, as well as the 
consequences that it entails for customers, employees, the environment, shareholders and society. 
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In this context, corporate social responsibility (CSR), also called business social responsibility (BSR), is 
gaining strength. The general idea that each private company is related to a wide variety of stakeholders 
who have a legitimate right to demand socially responsible corporate behavior rivals the traditional 
position of considering shareholders as the only interested party [3]. The social responsibility that is 
applied within companies must be very different from that which is sought to be implemented within the 
education sector. In this sense, it is necessary to examine and analyze not only the external actors that 
are related to educational institutions but also the internal actors, thinking about the meaning and the 
role they occupy within society. 

CSR is related to the actions implemented inside companies to conduct their activity sustainably and 
ethically, reducing their negative impact on their stakeholders, the environment, and society. CSR is about 
understanding, in short, that the management of companies encompasses managing relationships with 
customers, the internal and external workforce, suppliers, partners and/or shareholders, local communities 
in which companies conduct their activities, other corporations, consumers, nongovernmental 
organizations (NGOs), the environment where productive activities occur and, above all, the community. 

If we are looking to apply this concept within the education sector, we must account for authentic 
community action to solve social, material, and educational problems by developing different projects 
and promoting broad coverage policies. At all education levels, we find children and young people 
belonging to social groups who have the right to a quality educational opportunity based on a series of 
specific programs to achieve knowledge and academic degrees that are useful for the development of 
both their personal and professional lives. Encouraging and enabling equitable access to public goods 
and reducing poverty and social inequalities are responsibilities of all of society, in which educational 
institutions have a fundamental role. 

2 THE EVOLUTION OF CSR AND ITS CONCEPT IN SPAIN 
The concept of CSR is relatively recent. It first appears in 1953 in economist Howard R. Bowen’s book “Social 
Responsibilities of the Businessman” [4]. In it, he explains the relationship that exists between companies 
and society and defines CSR as “the obligations of businessmen to pursue their policies, to make their 
decisions, or to follow their lines of action that are desirable in terms of objectives and values of society”. 

From Table 1, we can appreciate different definitions and perspectives about the meaning of CSR and 
the evolution of this concept over the years. Although these definitions are different from each other, a 
common essence can be found among all of them, i.e., the consideration of, to a lesser or greater extent, 
all the parts that are related in some way to a company. 

Table 1. Evolution of the concept of corporate social responsibility (CSR). 

Year Author Concept and interpretation of CSR 

1953 Bowen, H. R. [4] 
CSR includes the obligations of businesspersons to pursue those policies, make 
those decisions or follow those lines of action that are desirable in terms of societal 
goals and values. 

1960 Frederick, W. C. [5] 

CSR relates social responsibility to a final analysis that involves an outlook towards 
the economy and human resources of society and a willingness to ensure that 
resources are used for broadly social purposes and not simply for the interests of 
private individuals and companies. 

1975 Sethi, S. P. [6] 
Social responsibility entails bringing corporate behavior to a level where it is 
consistent with prevailing social norms and values, in addition to performance 
expectations. 

1979 Carroll, A. B. [7] 
The social responsibility of businesses encompasses the economic, legal, ethical and 
discretionary expectations that society has of organizations during a certain period of 
time. 

1984 Drucker, P. F. [8] 
The appropriate social responsibility of businesses is like “taming a dragon”, that is, 
converting a social problem into an economic opportunity, into an economic benefit, 
into production capacity, into human competence, into well-paid jobs, and into wealth. 

1991 Wood, D. J. [9] According to CSR, business and society are interwoven, rather than being completely 
different entities. 
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2001 Mc Williams, A. 
and Siegel, J. [10] 

CSR includes situations where a company goes beyond compliance with the 
requirements of law and participates in actions that apparently foster a social good 
and that exceed the interests of the company. 

2003 Hopkins, M. [11] 

Responsibility is defined as mediating with the stakeholders of a company in an 
ethical or responsible way, i.e., being “ethical or responsible” in dealing with 
stakeholders in a way considered fair within a civilized society. Social responsibility 
includes economic responsibility, and stakeholders exist both inside and outside the 
company. The broader objective of social responsibility is to create increasingly high 
standards of living while preserving corporate profitability. 

2005 Kotler, P. and Lee, 
N. [12] 

CSR is a commitment to improve the welfare of the community through discretionary 
business practices and contributions of corporate resources. 

Source: García-Santos, J.J. and Madero-Gómez, S. M. (2016). 

A critical perspective is from Garriga and Melé, who understand CSR as a landscape of theories and 
approaches that are controversial and unclear [13]. They consider social reality to be the most important 
factor in the analysis of CSR. According to this, theories can be grouped into four categories. 
Instrumental theories analyze only the economic aspect of the company-society relationship and 
assumes that business organizations are an instrument for value creation and that this is their only social 
responsibility. Political theories, which lend an important nuance to the company-society relationship, 
address the responsibility that organizations have in the political sphere associated with their power and 
argue that it is for this reason that companies have to accept rights and social obligations or that 
companies have to cooperate with society. Integrative theories propose that companies must integrate 
social demands because the businesses depend on society for their growth and development. The last 
group, ethical theories, includes ethical values in the company-society relationship. 

It is difficult to find a unique definition to fully describe the concept of CSR, as it brings together 
disciplines that are very different from each other, such as economics, management, ethics, and 
sustainability. This difficulty is probably the main reason why there is no consensus definition of CSR 
and why there is a lack of agreement. Among the many definitions of CSR, one definition that we can 
consider is that developed by the Mexican Center for Philanthropy (Cemefi): 

“A new way of managing and doing business in which a company ensures that its operations are 
sustainable in economic, social and environmental terms, recognizing the interests of the different 
groups with which it is related and seeking preservation of the environment and the sustainability of 
future generations. It is a business vision that integrates respect for people, ethical values, the 
community and the environment with the management of the company, regardless of the products or 
services it offers, the sector to which it belongs, its size or nationality” [14]. 

Within Spain, one of the definitions most used to understand CSR is that proposed by the Forum of 
Experts on CSR, established in 2005 under the initiative of the Ministry of Labor and Social Affairs, 
which provides the following definition that we can use as a guide: 

“The social responsibility of a company is, in addition to the strict fulfillment of the legal obligations in 
effect, the voluntary integration in its government and management, in its strategy, policies and 
procedures, of the social, labor, environmental and human rights concerns that arise from the 
transparent relationship and dialog with its stakeholders, thus taking responsibility for the consequences 
and impacts that result from its actions”. 

Education must enhance all possibilities and opportunities for expansion to achieve more social equity 
and to achieve a more just society and a more evolved civilization. Thus, if education is adequate and 
socially responsible, it contributes to the search for solutions and to a consistent and upward 
improvement in the generation of knowledge, according to the needs and challenges that arise in a 
society. An educational institution is part of the community, and what is taught in physical and virtual 
classrooms has to be observed and considered when thinking about its influence on students, parents 
and teachers. 

In a certain way, what happens in educational establishments has an interaction and repercussion in 
the entire community; these establishments assume and enhance social commitment, for example, 
through social projection carried out by institutions outside the academic space, and promote leadership 
on the basis of results and positive impacts of their performance within society. Given that education is 
a main pillar of the social and economic development of any country, it must be considered that truly 
equal access to opportunities for all strengthens the bonds of union that exist within a society, 
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strengthens competitiveness, and encourages dynamism in all sectors by strengthening educational 
institutions that value commitment and social responsibility [15]. 

In any case, CSR seeks to implement a model for internally managing companies, where respect for 
the environment and ethical principles prevails. An important aspect to mention is that companies are 
not legally obligated to be socially responsible entities. Therefore, when a company decides to 
incorporate and implement some type of CSR program in its business strategy, doing so not mean that 
the company assumes, in this sense, any kind of legal responsibility, as long as it respects and complies 
with the established legal norms [16]. Although CSR demands compliance with the law, the good 
practices it entails lead to exceeding legal requirements, given that if it were only limited to complying 
with the law and not exceeding it, we would only expect the fulfillment of its legal responsibility [17]. 

3 SPANISH AND EUROPEAN UNION INITIATIVES 
As mentioned above, CSR is voluntary, regardless of the organization’s size or whether it is a public or 
private entity. When a company implements CSR actions as part of its business strategy, it thus does 
so voluntarily. Voluntariness is one of the central qualities in the application of policies within the 
framework of good practices in CSR. In this sense, one of the issues that has been most questioned by 
the theorists of this discipline is whether it is appropriate to incentivize the guidelines for companies to 
adopt certain types of behavior. In the case of the education sector, we can find among the various 
normative instruments that govern the functioning of the educational process, laws, regulations and 
school coexistence handbooks. Positive ways of relating are established, considering values such as 
respect, integration, and collaboration between all parties, including students, teachers, workers, and 
family members. 

Through government agencies and public policies, it is necessary to define whether it is appropriate to 
activate a legal framework aimed at establishing and disseminating the corporate responsibilities of 
companies or, on the contrary, just because it is voluntary, whether corporate responsibility should be 
left entirely in the hands of the decision-makers developing corporate business strategies that are 
implemented exclusively within the private sphere [18,19]. 

In any case, the principle of voluntariness is compatible with the establishment of policies implemented 
by public bodies that could be oriented, for example, to the definition of concepts and ways of 
proceeding, to incentivize the role of social partners related to the company and to establish control and 
certification mechanisms [18]. 

Thus, the needs that a company faces when considering and implementing competition policies and 
commercial initiatives that are socially responsible can rival, in a certain way, the requirements of 
increasingly tight production systems, the diversity of commercial agendas and the diversity of 
competing systems that seek their own space compared to more traditional systems. 

In the education sector, some argue the teacher must implement the educational projects in which social 
responsibility has a fundamental role and in which the interests and needs of the entire school 
environment are taken into account to achieve the voluntary integration of all parties [20]. Although the 
government is a governing body of education and establishes legal instruments for the efficient 
development of educational processes, educational institutions establish institutional commitments that 
cover the fulfillment of legal rights and duties related to work in the educational field and that are oriented 
towards the community, taking into account all the actors with whom the work is related [21]. The legal 
instruments and formal documents mark a series of provisions and norms that must be met through the 
implementation of an institutional commitment of an educational center to all parties involved to develop 
socially responsible educational services. 

Many European countries have decided to implement different strategies that encourage CSR in their 
territory. One example is developing instruments such as public tenders or bids and loan financing to 
companies that seek to create economic-social and environmental value. However, it is also true that 
most of these countries do not verify that these organizations comply with what was agreed upon, thus 
demonstrating the relevance they attach to adherence, not to compliance [22]. Nevertheless, we can 
see that some European countries have assumed the verification of compliance with regulations; such 
is the case in Austria, where the verification systems for transgenic products are supervised, and in 
Germany, where there are unique verification systems for certain products. In any case, most European 
countries have formed a National Contact Point (NCP) based on the provisions of the Organization for 
Economic Cooperation and Development (OECD) in the “Guidelines for Multinational Enterprises”. 
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In Spain’s case, the actions implemented in CSR can be highlighted from three different areas: a 
parliamentary subcommittee in the Congress of Deputies, formed to work exclusively in this area; a 
specific roundtable, composed of the government, employers, and unions, for social dialog to discuss 
this issue; and a forum of experts, composed of the government and thirty entities from the third sector 
[18]. 

In 2001, through the dissemination of the Green Paper “Promoting a European framework for corporate 
social responsibility”, the European Commission highlighted the interest in encouraging CSR in the 
European Union both in Europe and internationally and proposed ways to maximize the existing 
experiences, encourage the development of innovative practices, increase transparency and improve 
the reliability of evaluations and validation [23]. Likewise, it proposes that socially responsible practices 
can be applied in companies of all sizes, whether public or private, small and medium-sized enterprises 
(SMEs) or cooperatives. In addition, the role and value of both voluntary and regulatory approaches 
must be considered alongside one another. 

In the following year, 2002, through the communication “Corporate social responsibility: a corporate 
contribution to sustainable development” [24], the European Commission sought to promote corporate 
social responsibility and expressed that the promotion of CSR can only be implemented and applied 
through the collective action of all parties involved. It provides a summary of the Green Paper as well 
as a European framework for CSR and was addressed to companies, European institutions, member 
states, business associations, social partners, consumer associations and other groups of interest. 

Although there have been a large number of CSR initiatives in recent decades, the most dynamic 
international organizations in this regard have been the International Labour Organization (ILO), the 
OECD, and the United Nations (UN) [25]. 

In “ILO Tripartite Declaration of Principles concerning Multinational Enterprises and Social Policy” [26], 
a series of guidelines are considered for the actions of multinational companies in relation to social 
policy and inclusive, responsible and sustainable practices in the workplace [27]. According to the ILO, 
it is the only global instrument in this field and the only instrument that has been developed and adopted 
by different governments, employers and workers around the world. Although it was implemented in 
1977, it was amended on several occasions, the last being in 2017. It provides guidance in areas such 
as employment, training, working and living conditions, labor relations and general policies. 

Additionally, the OECD, through the publication of “Guidelines for Multinational Enterprises” [28], offers 
a series of recommendations for good corporate behavior in areas such as human rights, labor rights 
and the environment. Notably, these guidelines establish a single international complaint mechanism, 
supported by the government, to address complaints that may exist between companies covered by the 
OECD guidelines and the people who consider that they have been negatively affected by such 
companies, through some type of irresponsible business conduct. 

Through the “Global Compact”, the UN called on companies and organizations to align their strategies 
and operations with ten universal principles on human rights, labor standards, the environment and the 
fight against corruption. Its mission is to generate an international movement of sustainable companies 
as well as to unite companies with other actors to promote sustainable development that considers the 
inclusion of governments and civil society [29]. 

4 CONCLUSIONS 
For many years, the prevailing idea about the role of companies was that they exist to earn money. Their 
social responsibility consisted of using their resources to perform profit-maximizing activities and respect 
the rules of free competition. However, faced with various corruption and environmental disasters, 
another stance has appeared, in contrast with that long-held concept. This new concept questions the 
purely economic role of companies and is beginning to consider various social actors.  
Today, most European Union countries encourage CSR actions inside companies by using different 
tools, such as public tenders, bids, and loan financing. However, there is a lack of verification that 
companies comply with the creation of socially, economically, and environmentally focused values. 

As the company is not legally obligated to be a socially responsible entity, implementing a CSR program 
does not mean that it is bound to any type of legal responsibility, as long as it respects and complies 
with the established legal norms. In this sense, it is from the education sector that the quality of teaching 
and the performance of activities within a social responsibility framework can contribute to a more just, 
balanced, and respectful society and a more protected environment. 
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Abstract 
Today, large corporations understand that carrying out activities and making decisions that consider the 
inclusion of business actions must be aligned with ethical behavior and with the principles of corporate 
social responsibility (CSR). Additionally, there is great interest on the part of society and a high 
expectation that companies proceed on the basis of a series of behaviors that respect all those 
organizations or individuals, such as customers, employees, the environment, shareholders and the 
community, who are directly or indirectly affected by the development of company activities. 

This paper takes into account the relationship of social responsibility within the education sector and the 
impact that educational institutions can have on interactions with the community, as the main basis of 
the social and economic development of any country, so that true equal opportunities for all situations 
exist, promoting competitiveness and encouraging dynamism within all economic and social sectors. 

In this way, companies seek to implement their CSR policies through a series of internally drafted 
instruments, such as codes of conduct and good business practices, which share the essence of 
voluntariness. While some academic positions defend self-regulation and consider that CSR decisions 
should be made exclusively within the private and business spheres, others believe that the regulation 
and application of certain government public policies is better because in this way, the government can 
initiate and shape a legal framework that encourages companies to adopt certain types of behavior. 

Keywords: Self-regulation, corporate social responsibility, stakeholder, education sector. 

1 INTRODUCTION 
The way a business is organized today is becoming increasingly more challenging. With the emergence 
of the coronavirus, working from home has been gaining strength in all types of companies. Although 
this type of initiative can reduce internal costs, each company is free to decide to expand it and keep it 
for employees with all types of labor ties. 

When making decisions within companies, we can consider the academic doctrine that states that being 
free and private institutions, organizations are not accountable to anyone regarding their various internal 
practices. This school of thought suggests, among other issues, that companies only have to provide 
answers to society and governments regarding tax issues and to private shareholders and institutional 
investors regarding their activities [1]. 

Greater capacity and freedom to make decisions can often lead to corruption problems that affect the 
public sector and the private sector. In the last few decades, various media outlets have released 
information related to corporate corruption scandals. In the 1980s, the environmental disasters involving 
Bhopal, Chernobyl and Exxon Valdez generated an increase in public concern regarding the real role of 
business. Among the most resounding corporate scandals related to corruption are the cases involving 
Enron, World Com and Arthur Andersen. 

In response to these multinational company scandals, society has begun demanding that companies 
follow ethical and socially responsible practices. Thus, the position that emphasizes the need to carry 
out actions worldwide that promote ethical behaviors within companies is a form of responsible conduct 
within society and towards the environment. 

International investors consider the way that responsibility is managed inside a company to be important. 
In addition to the financial information of companies, they seek social balance sheets or sustainability 
reports that allow them to determine if companies are behaving in a socially responsible manner. In this 
sense, CSR is intimately and inextricably linked to globalization, in a clear relationship with all the 
processes involved in the internationalization of business activities and industrial relocation, given that, 
initially, CSR was primarily designed so that large multinationals could provide consistent responses to 
the processes involving the decentralization, subcontracting and offshoring of their production activities [2]. 
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Although the growth of companies in society and the international markets requires submersion in high 
levels of competitiveness, we can undoubtedly affirm that they are expected to develop their activities 
within a framework of sustainable development and through the guidance of a vision of ethics. Likewise, 
the social responsibility that can be implemented within business organizations has characteristics that 
are intrinsic and different from the actions that can be carried out within the education sector. In this 
sense, the education sector demands a series of community activities with which it seeks to solve 
problems of a social, material or educational nature by implementing projects and incentivizing broad 
coverage policies. In fact, there is a need in children and young people of various social groups to access 
quality educational opportunities, allowing them to obtain knowledge and academic degrees according 
to their needs. In these issues, educational institutions have a very significant role because they can 
contribute to reducing social inequalities and structural poverty through access to public goods. 

All change processes are increasingly necessary and indispensable within large organizations, as they 
become true protagonists in today's unstable and constantly evolving times. In the business world, there 
are certain questions that demand an understanding of what types of actions companies perform, in 
addition to actions related purely to business and/or commercial activities, and how they can provide 
the community with social benefits and positive externalities. Thus, this social need follows a trend of 
waiting for companies to implement voluntary actions that, in some way, lead to social, economic and 
environmental improvements. 

2 THE INFLUENCE OF STAKEHOLDERS 
Traditionally, a company's results are measured in terms of sales, profits, and market share objectives 
analyzed during a specific period. Thus, although the corporate focus was initially placed on the owners 
or shareholders of an organization, based on Freedman's theory of interest groups or stakeholders, this 
approach is extended to a strategic framework where stakeholders are all organizations or individuals 
who are directly or indirectly affected by the development of business activities of a company and who, 
at the same time, are also directly or indirectly affected in the development of these activities [3, 4]. 

However, this represents a paradigm shift because it is no longer sufficient to only analyze and focus 
on the expectations and demands of investors, shareholders, or owners who manage the organization. 
The needs and demands of other groups that are closely linked to a business but were previously only 
considered tangentially should now be considered [4]. Stakeholders are a fundamental element of 
companies’ relationship with their economic and social environment and are linked to their ability to 
achieve objectives and consolidate in the market. Given the palpable interest shown by companies 
regarding CSR, sometimes considered a very powerful management tool [5, 6], the relationship between 
companies and stakeholders has become a central issue of economic and social debate [7, 8, 9]. 

CSR implies that creating value for all stakeholders results in greater value creation for all of society. In 
this sense, stakeholder management is an essential element within the framework of developing a CSR 
strategy for any company. Therefore, the correct and adequate identification of the expectations and 
demands of all stakeholders, as well as the integration of these in the company strategy give rise to one 
of the most powerful tools that exist to successfully achieve a socially responsible position [4]. 

In addition, transparency and communication are two critical elements within an organization that are 
highly appreciated for encouraging and enhancing long-term sustainability. Simultaneously, the analysis 
of stakeholders is part of the SWOT analysis performed to establish strategic business plans. Through 
this tool, the external opportunities and risks that exist in the market are contrasted, as well as the 
strengths and weaknesses that prevail within an organization. 

One issue that arises when seeking to identify stakeholders is finding all interested actors and 
determining under what criterion one can objectively determine the relative importance of each one. A 
part of the academic literature [10] argues that the identification of stakeholders can be performed 
according to the perception and analysis, by a manager, of three variables: power, legitimacy and 
urgency. According to this point of view, power derives from hierarchical positions or the group’s capacity 
to influence, and thus, these bodies of power can impose their own objectives on other groups. However, 
legitimacy rationalizes the perception that the objectives of a group are desirable and that they conform 
to certain norms or values that prevail in a given social system. Urgency reveals the interest of a group’s 
influence and the importance it attaches to achieving its objectives. 

One conclusion that we could reach is that some problems are due to opportunistic managers who 
ignore certain stakeholders whose demands do not align with company interests [11] or when there are 
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conflicts of interest between them [12]. In the absence of government control mechanisms, these 
situations can become even more complicated [13]. 

Through negotiation techniques, a compromise can be reached between the two parties; for example, 
the company and the stakeholders set a goal to integrate everyone. However, this assumes that all 
groups have equal decision-making power and freedom to participate in the negotiation. In reality, often 
times, the lack of alternatives ends up influencing freedom, and then, the group that holds the most 
power influences the other groups and imposes its own objectives. 

It then becomes necessary for organizations to carry out an internal and external analysis in order to be 
able to identify all the interest groups that interact with an organization. Thus, while the company seeks 
to achieve its own goals and objectives, it can simultaneously manage the needs of these internal and 
external groups. Internal stakeholders include shareholders, managers, and workers. External 
shareholders involve the sectors of interest that are not part of the company. The latter are formed by, 
among others, customers, suppliers, competitors, financial institutions, unions, the local community, 
social organizations, the government and society. The dimensions of CSR can be grouped as internal 
and external, mutual interactions in the design of social responsibility policies. According to their 
importance and impact within the organization, the administrator will establish a series of priorities for 
each of the interest groups. 

When internally analyzing CSR, we refer to the incorporation of responsible practices for the actors 
involved in the performance of activities without intermediation, in a direct way and under the control of 
the company, and for those who are involved in the workforce; therefore, working conditions are 
considered an influence that is reflected in the type of employment, the levels of remuneration, periodic 
training to perform functions, equal pay and work-life balance [2]. Thus, a company is considered from 
a social interest perspective mainly with respect to key aspects of human resource management and 
occupational safety, the training and professional development of company workers, and the 
management of quality and of environmental impact. Environmentally friendly actions mainly concern 
the management of natural resources that are used in the production phases. In Figure 1, we can see 
different examples that include the internal dimension of CSR. 

 
Figure 1. The internal dimension of CSR. Source: Own elaboration. 

As mentioned, CSR involves a series of practices that exceed compliance with the law; therefore, the 
analysis, for example, that is related to working conditions within a company goes beyond what has 
been agreed upon in collective agreements that apply. Therefore, in those countries that have 
established a solid collective bargaining system, there will be little wiggle room because they can only 
act according to the freedom granted by the established collective agreements. 

As one can imagine, the external dimension includes all the external ties of an organization, that is, 
external actors and their social environment. For this reason, it is necessary to consider a very large 
range, in the broadest sense, from social and environmental perspectives, in which suppliers, business 
partners, customers, public administration, NGOs, society, and local communities are included. 
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However, in an international and globalization context, such as the current situation, multinational 
companies develop actions aimed at decentralizing and relocating their activities. These phenomena 
began to gain relevance in 1990 and have increased enormously with the liberalization of capital 
movements and reduced transport costs. This involves not only activities related to production but also 
capital and jobs to achieve competitive or strategic advantages. A business organization, whether in the 
form of its headquarters or its subsidiaries and business partners, is affected by all the actors that 
compose the external dimension of CSR, and thus, CSR is linked to the activities developed by 
multinational companies and global supply chains [2]. In Figure 2, we can see different examples that 
include the external dimension of CSR. 

 
Figure 2. The external dimension of CSR. Source: Own elaboration 

From the education sector, it is expected that all possibilities and opportunities for student expansion 
will be enhanced at all levels to achieve more social equity and a more just and evolved community. 
Thus, if education is adequate and socially responsible, it contributes to seeking solutions and to 
constantly improving the generation of knowledge and opportunities, according to the context, and the 
needs and the challenges that arise. Given that an educational institution is part of the community, what 
is taught in physical and virtual classrooms has to be observed and considered when thinking about its 
influence on students, parents and teachers. Specifically, what happens in educational institutions has 
an impact on the entire community, and by taking on social commitment, for example, through social 
projection carried out by institutions outside the academic space, a certain type of leadership within 
society can be created. As education is a fundamental part of the social and economic development of 
any country, the preservation of truly equal access to opportunities for all through educational institutions 
that value commitment and social responsibility [14]. 

3 SELF-REGULATION OF CSR 
In the beginning, social responsibility documents were created and implemented by large multinationals, 
without the participation of suppliers, intermediaries, unions, or other types of actors who, in some way, 
could avoid the imposition of practices with which they disagreed. An increasing number of companies 
are implementing their CSR policies through instruments such as codes of conduct and good practices, 
which, as we have seen, share the essence of voluntariness and thus seek to establish a series of 
guidelines that they consider appropriate [15, 16]. 

In fact, the objective of the incorporation of certain codes of conduct by large multinationals was to 
improve public image, in response to some type of negative publicity suffered in the face of public 
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knowledge of the working conditions for their own production activities or those of their suppliers, often 
in developing countries [17]. This is why many codes were related to sectors in which globalization, 
offshoring and productive decentralization have much stronger effects, such as textiles, footwear, 
clothing, toys and retail products [2]. 

Today, individual codes of conduct developed and implemented by a particular company coexist, with 
multi-enterprise codes established by many companies in the same sector that were previously 
established jointly by interested companies through membership in an association. 

In the case of the education sector, we can find among the various normative instruments that govern 
the operation of the educational process laws, regulations and school coexistence handbooks. Ways to 
relate positively are established, considering values such as respect, integration and collaboration 
between all parties, i.e., students, teachers, workers and family members. In this sense, school 
coexistence plans include all the issues that help the understanding and organization of school life to 
achieve improvements in the standard of living and well-being of all interested parties. 

There are those who argue that teachers must implement the educational projects in which social 
responsibility has a fundamental role and in which the interests and needs of the entire school 
environment are taken into account in such a way to achieve the voluntary integration of each of the 
parties [18]. Legal instruments and formal documents mark a series of provisions and rules that must 
be met through the implementation of an institutional commitment by educational centers to all parties 
involved to develop socially responsible educational services. 

On certain occasions, a space is reserved for certain NGOs as external auditors, and they are granted 
the role of defenders of these codes. Social audits are normally carried out by third-party certification 
companies to maintain a certain criterion of objectivity. 

If noncompliance with the commitments assumed by a particular company occurs, there is no legal 
sanction in Spain by the government, as long as the company complies with current legislation [19]. This 
position differs from Anglo-Saxon countries, where, in the case of noncompliance with the rules 
established in their own codes of conduct, companies may suffer from sanctions by the government 
because the brand image of the company benefited publicly before publicizing internal compliance 
violations of a certain code of conduct [20]. 

The voices that encourage self-regulation understand that public intervention is counterproductive and 
that there is a risk that companies will not accept, as their own, the values that the philosophy of CSR 
seeks to foster [21]. However, we also find arguments in favor of regulating CSR. 

One of the arguments is that although there will be certain companies that are willing to incorporate CSR 
strategies even without a minimum regulatory framework, there will be other companies that are not 
willing to implement any action and will seek to avoid implementing it or they will not be able to apply it 
because of a lack of means, as is the case for SMEs. This is where the government could help, through 
public administration and legal or fiscal incentives. 

Another argument in favor of a regulatory framework is the risk that a company will direct CSR policy 
towards areas that garner greater profits, such as areas with greater public visibility, and leave aside 
those actions that are of interest to certain stakeholders, such as certain providers. In this way, strategies 
implemented with a “cause-based marketing campaign” could be utilized, but this would be a mistake, 
given that CSR is not synonymous with social action and given that, among other reasons, CSR 
encompasses a rethinking of the internal management of companies, which is often more complicated 
to assume [22]. 

From a different point of view, access to information can also support the idea of regulation. In practice, 
consumers are not perfectly informed about the CSR actions that companies implement or about the 
consequences that these actions have on the environment and society [22]. Additionally, each company 
provides information that is not homogenized, making it difficult for people to study, analyze and 
compare the data provided by a company. 

Finally, it can also be argued that because the consequences of the actions of companies have a direct 
impact on the environment and people, then the government must have an active place in the evaluation 
of societal impacts and environmental footprints. If they evade this responsibility, CSR remains 
exclusively in the hands of companies that can implement actions by unscrupulous leaders who are 
guided only by profit-seeking. 

Although the government is the most responsible and governing body of education and establishes legal 
instruments for the efficient development of all educational processes, educational institutions establish 
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institutional commitments that fulfill the rights and legal duties related to work in the educational field, 
which must be oriented towards the community, valuing all the actors involved [20]. 

4 CONCLUSIONS 
Faced with the emergence of resounding cases of corporate corruption and environmental disasters, 
society has begun to question the role that companies play within society. Thus, the importance of CSR 
is increasing, and socially responsible corporate behaviors are demanded from all company 
stakeholders, both internally and externally. Within the set of internal actors with whom a company is 
linked, shareholders, managers and workers stand out, among others. On the other hand, the external 
actors involve sectors of interest that are not part of the company, that is, customers, suppliers, 
competitors, financial institutions, unions, the local community, social organizations, the government 
and society. 

One of the most important aspects of CSR is that it is voluntary. For this reason, some academic 
positions argue that this type of decision should be left exclusively within the private sphere. At the same 
time, other voices consider that the application of government public policies is better because it allows 
the activation of a legal framework that encourages companies to adopt certain types of behavior. 
The concept of CSR implies that companies are challenging the corporate mentality and accepting an 
internal challenge to discover the potential that lies within organizations, allowing equitable growth for 
all parties that interact with a company. In this context, the education sector can contribute significantly 
to the quality of education through different actions, such as exercising social responsibility and 
contributing to the growth of society in a more just and balanced way while considering and respecting 
all community members. 
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THE EFFECTS OF BIOPHILIC DESIGN ON WAYFINDING IN 
ELEMENTARY SCHOOLS 
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Abstract  
The design of learning environments has often been named the third teacher, in that the space 
communicates with students the messages and values that the school itself identifies with. 
Considering the significance of the learning environment in students’ education, this study focuses on 
the role of biophilic design in wayfinding in elementary school interiors. Utilizing a combination of 
Kevin Lynch’s five descriptive elements that contribute to the legibility or imageability of a city and the 
biophilic design patterns, wayfinding features were matched with biophilic alternatives. The biophilic 
elements were natural elements or elements that connect human beings to nature and the elements 
for legibility were classified as Paths, Edges, Districts, Nodes, Landmarks in Lynch’s model. In terms 
of method, cognitive maps were used as an instrument to collect information about wayfinding within 
the learning environment from children in their 4th and 5th year of elementary school. These children 
were familiar with the spaces and could easily describe and navigate through the learning environment 
from their memory. The study was applied at SEV School in Izmir, Turkey. The interviews with the 
children were made online due to the pandemic. The cognitive maps were drawn by the children 
during the interview. Findings show that the children were comfortable in expressing their opinions 
through online media and could use the cognitive mapping technique effectively. Moreover, the 
children chose biophilic elements, such as green walls and small trees quite frequently as an aid for 
wayfinding within the school and represented them on their maps. Overall, biophilic design was found 
to be important for wayfinding in elementary schools. This study may be helpful for the design of more 
natural learning environments for children of the future connecting them to nature in their 
developmental stages. This information may be useful for school management and school designers 
in creating healthier and biophilic environments in which children flourish. 

Keywords: Biophilic design, elementary schools, children, wayfinding, cognitive map. 

1 INTRODUCTION  
Bringing aspects of nature to learning environments, especially in primary school, is an effective 
method in creating healthy and creative spaces that support students' school learning. Biophilia is a 
sustainable need to connect with the natural environment and biophilic design provides applicable 
tools to apply natural features in environmental design. Wayfinding is another significant issue in 
elementary schools. Students and the teaching staff need to be able to navigate within the school with 
maximum ease and without stress or confusion. Combined with biophilic design, wayfinding can be 
applied more successfully in educational environments, lessening stress, contributing to the quality of 
the learning environment, creating a more sustainable environment, and assisting learning. Salingaros 
[1] stated that biophilic design reduces stress and anxiety in buildings. According to Lynch [2], There 
are five descriptive environmental elements in wayfinding: Paths, Edges, Districts, Nodes, and 
Landmarks. These elements contribute to the legibility of an environment. Although Lynch focused on 
the city scale, the same features are recognizable in any environment, both outdoors and indoors. In 
learning environments, they can contribute to the legibility of the learning environment, even becoming 
a learning tool.  

2 WAYFINDING, IMAGEABILITY, AND LEGIBILITY 
According to Lynch [2], the urban landscape, takes on the role of being seen, remembered, and 
enjoyed. Experiencing cities is pleasurable, with its many connections and definitions. The two-way 
process between the observer and his or her environment results in the creation of meaning through 
the many perceptional processes. The image of the environment may vary among different observers; 
however, certain common aspects are regularly preferred. Aesthetic value and legibility of the 
environment without effort are key. The environmental features that aid legibility can be defined in five 
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identifiable categories; Paths have directional quality and are identifiable and continuous. Edges may 
also have a directional quality, usually provide a recognizable boundary, and distinguish between 
different spaces. Districts are medium to large areas that are two-dimensional. Nodes are the strategic 
focal points that gather and distribute, and into which the observer can enter. Landmarks are quite 
easily identifiable from a distance, due to standing out with their general form.  

Gommel [3] identifies the elements of an effective wayfinding system as; spaces that are visually 
distinctive, points of reference, a building layout that is easy to understand and remember, memorable 
landmarks, signs, symbols, directories, and maps, and staff who are well-trained in giving instructions. 
When one feels lost or needs to go somewhere and does not know how to get there, this results in 
anxiety and stress. Spatial designers, from the city scale to the interior need to create environments 
that are easily understood and navigated.  

Athanasopoulos [4], applied Lynch’s five elements to environmental airport design. Airports being 
spaces defined by authority, territory, policy, and clear relations, in which there is rapid movement, 
legibility and definition gain primary significance. The airports analyzed show similarities in path and 
node patterns. Likewise, edges define certain districts and landmarks are often associated with the 
linear networks. Just like a city or an airport, with its complex system of relationships, schools can be 
defined as one of the most important places to have clear wayfinding. All five elements can be 
identified in a learning environment and strengthened in terms of legibility. Corridors, classrooms, 
gathering halls can all be included in this approach.  

Lynch discusses imageability related to the quality of cities according to the legibility factor of the 
elements that are perceived by the observers. Lynch highlights the five major elements in cities that 
enhance the imageability [2]. He further defines imageability as the heightened visibility and a quality 
in a physical object that gives it a high probability of evoking a strong image in any given observer. It is 
the shape and arrangement of environmental elements in such a way that makes it identifiable, and 
leading to creating useful mental images belonging to that environment.  

Lange [5], defines legibility as the extent to which an environment can be visually and clearly 
recognized and read. As one navigates through an environment, one needs to understand, identify, 
and organize environmental elements in a coherent and connected pattern. Herzog and Leverich [6] 
describe legibility as the characteristics of the space that provide an understanding through helping 
create cognitive maps and wayfinding. Environmental legibility is a process of utilizing spatial 
knowledge effectively. According to Koseoglu [7], reading an environment involves the gathering of 
environmental information and using it in a necessary and appropriate manner. This gathering of 
information requires two components, which are; the characteristics of the environment and the 
characteristics of the person experiencing it through psychological processes as well as the spatial 
components such as, complexity, two and three dimensional relations, and architectonics.   

3 BIOPHILIC DESIGN AND WAYFINDING IN ELEMENTARY SCHOOLS 
Biophilia is the inherent human predisposition to connect with nature that is engrained in every human 
being, regardless of any identifiable characteristic. Today, nature continues to be a critical aspect to 
the wellbeing and mental health of human beings, and perhaps even more so, as lives are transferred 
to cities that have little or no access to aspects of nature. Furthermore, the current COVID-19 
pandemic has led to lives being forced into interiors, which has resulted in an increased need for this 
special connection, due to the challenging aspects of disconnection from fresh air, water, and other 
natural features.  

According to Kellert [8], a good relationship between nature and human health creates more efficient 
biophilic design. Salingaros [1] suggested that natural elements such as, light, color, gravity, fractals, 
curves, certain kinds of details, and water contribute to creating a biophilic environment. This 
connection and healing effect are connected to an instinctive link between human beings and all other 
living systems. Browning and Ryan [9] stress the importance of building energy savings, CO2 
emission reductions, and financial returns in sustainable approaches, which adds to the value of 
biophilic design. Even images of nature result in lowering of blood pressure and heart rate, as well as 
having psychological benefits, self-regulation, and healing [10][11]. Experiences of nature are 
processed in the brain a special way, and therefore, for children this connection becomes vital. 
Transferring this information into practice becomes critical at this point [12]. 

Children spend their most time in schools; therefore, the environment is very significant for them. 
Biophilic design enhances creativity, relaxation, and has health and cognitive benefits. Combined with 

0075



effective wayfinding in the school, positive results can be expected for all students and teachers, as well 
as other users such as management, security, and cleaning staff. Certain patterns that have linear and 
curvilinear lines are comprehended by the brain easily and can be found frequently in nature. 
Applications of these kinds of patterns may contribute to legibility and connect students with nature. As 
learners to find their way through their nature induced school, supporting the five environmental features 
contributing to legibility, they will form memorable experiences that will last a lifetime.  

For example, when edges such as walls are defined in a school with a vertical garden according to 
biophilic design, these walls become more identifiable for students. It also makes the paths 
memorable for students. Moreover, because learners feel they are in nature, they feel safer walking in 
these areas. In addition, edges may also have a directional quality. While continuity and visibility are 
crucial, strong edges that defines areas or districts are not necessarily impermeable. If the edges are 
too strong, this can be a limiting aspect for students. For this reason, the impact of edges can be 
reduced by using directional signs made from natural materials. Edges gain more meaning with 
landmarks. According to National Health Service [13], landmarks along a circulation system act as 
mental anchor points in a person’s cognitive map. A spatial and biophilic element that is distinctive, 
like a tree may be a landmark. A landmark may also help with giving verbal directions as one 
describes another how to get to their destination. Finally, nodes, which are gathering points, can be 
defined by water features, plants, or natural stones. When these elements are used together with 
natural materials, it is expected to have successful learning environments.  

4 METHODOLOGY 
According to Gommel [3], cognitive mapping is the process that enables individuals to mentally 
organize or comprehend stimuli. Cognitive maps are formed by information from the environment 
which is obtained from the five senses. 

4.1 Cognitive mapping as an instrument 
During a cognitive mapping process, the brain creates a unified representation of the spatial 
environment to provide memory and guide future actions. Cognitive maps might apply to both physical 
and non-physical spaces and in this study, the method is used by students to exemplify their 
wayfinding within their schools. According to Kitchin [14], a cognitive map is a representation of an 
individual's cognitive map knowledge, where cognitive map knowledge is an individual's knowledge 
about the spatial and environmental relations belonging to a space. When a cognitive map is drawn, 
an individual reflects her/his knowledge of how to get from one point to another as well as other spatial 
relations. While locations important for the individual may be drawn larger and centrally, other parts 
may be completely forgotten. This map then can be analyzed in a comparative way, qualitatively and 
quantitatively.  

4.1.1 Cognitive mapping and children 
Tolman [15], stated that individuals collect cues from the environment and could use these to build a 
mental image of their environments. Piaget [16], who analyzed child development and the perceptual 
processes of children through children’s cognitive development stages based on age, studied the way 
that a child perceives the environment within a constructive approach. One of the useful methods to 
understand constructed information is by analyzing children’s unique cognitive maps as they perceive 
an environment and develop their own pattern of the space.  

According to Catling [17], existing research has focused on cognitive mapping ability regarding familiar 
places. However, the aim is to reach spatial conception and understanding rather than the ability to 
actually draw the map. When drawing maps, children who are six, seven, and eight years of age tend 
to use symbols and drawing in plan form is something that even nine and ten year old children may 
still find difficult. However, by the age of nine, children are able to understand views of aerial 
photographs, and at 11, they are able to read a map, recognize aerial features, and draw practical 
maps that are accurate and that reflect their experiences as well as their spatial perception. 
Canakcioglu [18], conducted an experiment on 11 year old girls and boys. From the syntactic analyses 
of an equal number of drawings of girls and boys at the age of 11 for a total of 72 cognitive maps, it 
was shown that boys’ cognitive maps were deeper in terms of spatial structure compared to girls’ 
cognitive maps. This difference was seen in different income groups. Proposing to sue space syntax 
to analyze children’s cognitive maps, Canakcioglu stated that the outcome might be a result of 
sociocultural norms and because girls may be raised more inward oriented than boys, affecting their 
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representations. While Arthur and Passini [19] wrote about architecture, visual and verbal 
communication in our built environment, Epstein et al. [20] discussed the three elements of cognitive 
map based navigation, which are, spatial coding, landmark anchoring, and route planning, and how 
these might be applied to nonspatial domains as well.  

4.1.2 Cognitive mapping and Piaget’s theory of cognitive development 
Jean Piaget's [16] theory of cognitive development states that children go through four different stages 
of mental development. His theory focuses on understanding how children acquire knowledge as well 
as the nature of intelligence. Piaget defined these stages as, Sensorimotor stage: birth to 2 years, 
Preoperational stage: ages 2 to 7, Concrete operational stage: ages 7 to 11 and Formal operational 
stage: ages 12 and up. Piaget believed that children were active in their learning process, collecting 
information about the world. Children experience the world around them as if they are experimenting 
with what they perceive around them. Cognitive development happens very fast during these stages, 
and includes physical learning such as walking, to intricate skills such as language, to social roles. 
The stages were also broken down into further sub stages. Children between the ages of 10 and 11 
are in the process of developing their perception senses, they can elaborately perceive what is given, 
and with the experiment to be done, and can understand and develop cognitive maps more quickly 
than younger children.  

4.2 Participants 
Depending on the information provided above, in order to be able to achieve effective results, the 
participants were chosen among 10-11 year old elementary school students who are in the same 
elementary school. These students were studying at the Izmir SEV Goztepe College. They had 
already spent five years at that school. In-depth interviews and cognitive maps were conducted with 
six students. In addition, students who did not know the school were also the participants. 

4.3 Setting 
In terms of method, cognitive maps were used as an instrument to collect information about 
wayfinding within the learning environment from children in their 4th and 5th year of elementary 
school. These children were familiar with the spaces and could easily describe and navigate through 
the learning environment from their memory. The study was applied at SEV School in Izmir, Turkey. 
The interviews with the children were made online due to the current COVID-19 pandemic. A cognitive 
map was expected to be drawn from the entrance to students’ classrooms. The five elements of Lynch 
were placed in certain locations as biophilic elements to assist as wayfinding criteria. The question of 
whether these contributed to finding their way were answered. 

4.4 Procedure 
In the first phase of the experiment, students talked about the layout and a cognitive map was drawn. 
This was followed by an interview where students talked about the areas where they were confused 
during their wayfinding process. With this regard, the students chose one element of Lynch combined 
with biophilic design and they located this element where they were confused. The whole process was 
conducted through individual online meetings.  

4.5 Findings and discussion 
Firstly, a survey was conducted with six students’ results that were classmates. The experiment was 
done using the Facetime software. The students explained the layout and the cognitive map was 
drawn. Then, students explained what they remembered about the layout in detail. Each student 
recognized different things. Then the points that confused them for wayfinding were asked. They 
chose one of the five elements that would make easy to remember the direction. Findings showed that 
the children were comfortable in expressing their opinions through online media and could use the 
cognitive mapping technique effectively. Moreover, the children chose biophilic elements, such as 
green walls and small trees quite frequently as an aid for wayfinding within the school and represented 
them on their maps. Overall, biophilic design was found to be important for wayfinding in elementary 
schools (Fig. 1). 
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4.5.1 Kevin Lynch’s 5 descriptive elements interpreted as biophilic design elements 
Students were asked which of the five elements shown below helped them find their way, and one of 
those images was selected.  

 
Figure 1. Lynch’s descriptors interpreted as a biophilic element.  

4.5.2 Cognitive maps of the same class students 
Student A remembered the table, reception desk background, and also the sitting area. However, 
when asked about where she was confused about her direction, she explained that it was the midpoint 
of the corridor where it goes to her classroom. She selected the district option and explained that this 
may help recognize the direction better, providing definition in the space (Fig. 2). 

 
Figure 2. Student A’s cognitive map 

Student B also remembered the table, and different from the other students she recalled the exhibition 
wall the end of the corridor. When asked where she was confused about her direction, she said that 
she find her way easily. However, to enhance her wayfinding she preferred a landmark as a reference 
point at the entrance of the building (Fig. 3).  

 
Figure 3. Student B’s cognitive map 

0078



Student C explained that he remembered all of the seating areas in the layout. In addition, different 
from other students, he mentioned that he recognized the places where some texts, exhibition walls, 
and independence anthem were placed. This was due to the written texts taking his attention 
becoming a reference point like a landmark. The written texts contributed to his wayfinding process 
within his school. However, when asked to select one biophilic element, he chose the district option 
providing clear definition between areas (Fig. 4). 

 
Figure 4. Student C’s cognitive map 

4.5.3 Cognitive map of a different class student 
Student D was from a different class. He remembered the seating areas as these were social areas 
that could be defined as nodes. As his classroom was located near the stairs and close to the 
entrance, he had no difficulty to find his way. However, to enhance wayfinding, he preferred the district 
option near the entrance. He mentioned that the clear definition of areas within the school helped 
wayfinding and that a district was more recognizable and interesting (Fig. 5).  

 
Figure 5. Student D’s cognitive map 

4.5.4 Cognitive maps of students who did not know the school 
Student E was from a different school. This layout shown to her and what will help wayfinding and 
where she may be confused were asked. She explained that she may be confused on the crossing of 
two corridors while going to the classrooms. She selected the landmark element to improve wayfinding 
as it was a recognizable environmental feature (Fig.6).  
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Figure 6. Student E’s cognitive map 

Student F explained that he may find his way easily in this layout. However, in order to improve 
wayfinding, he preferred edges since he taught that edges would be visually more memorable. He 
selected two parallel walls, which went along to the classrooms (Fig. 7).   

 
Figure 7. Student F’s cognitive map 

5 RESULTS 
In this study, the main goal was to discuss the possibility of combining biophilic design and Kevin 
Lynch’s descriptive elements in a learning environment. There is great value in enhancing learning 
environments with natural elements as a way to support wayfinding, but also learning, creativity, social 
interaction, and general wellbeing [21][22]. When students were asked whether biophilic wayfinding 
elements would contribute to their wayfinding all except one answered positively. The cognitive maps 
indicated that the most interesting element was the one that provided definition among spaces, the 
district. When asked why they chose district, students explained that this element was very dominant 
to them and captured their attention. This element was followed by landmark. Students found this 
element memorable and interesting. The results have shown that, four out of five elementary school 
students got lost at certain points and needed support. It was concluded that these elements made 
them more able to define a space and it made the transition between defined spaces more memorable 
for them. Some students noted that they are not lost at any point but still these biophilic elements 
would contribute to their navigation within space.  

6 CONCLUSIONS 
In conclusion, it can be stated that biophilic design is a useful design approach that allows students to 
have contact with nature. In schools that are designed according to principles of biophilic design that 
are clear, it helps students relate to the environment, provides a healing and positive atmosphere, 
reduces the sense of anxiety in students, contributing to their wellbeing [23]. According to Lynch [2], 
The contents of the city can be categorized in physical form, and can conveniently be classified into 
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five types of elements: paths, edges, districts, nodes, and landmarks. In this study, these five 
elements were used alongside biophilic design elements in learning environments. In this paper, it was 
determined how these elements in accordance with biophilic design features, contribute to navigation 
in schools, increasing efficiency.  

Students feel more confident when a more efficient environment is provided, interacting more, even 
with one aspect of nature such as sunlight [24][25]. Moreover, biophilic learning environments help in 
reducing stress, which is a major cause of concern in learning environments [26][27], as well as 
restore some of the qualities that are lost in a busy and competitive academic environment 
[28][29][30]. The design of learning environments supports several skills that are crucial for students 
today. Thus, this study may be helpful for the design of more natural learning environments for 
children of the future, connecting them to nature in their developmental stages. There is still much to 
research in this area, however, this approach may be useful for school management and school 
designers in creating healthier and biophilic environments in which children flourish. In addition to 
learning and academic achievement, biophilic design in schools can contribute to students’ creativity 
as they will be surrounded by a variety of environmental cues that are familiar to them [31][32] and can 
easily navigate within these spaces [33], forming knowledge that can be expected to last them a 
lifetime. 
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REFUGEE-LED MANAGEMENT IN HIGHER EDUCATION IN 
REFUGEE CONTEXTS: LEARNING FROM EXPERIENCE IN KAKUMA 

REFUGEE CAMP 

P. O'Keeffe 
University of Geneva (SWITZERLAND) 

Abstract 
Higher education in refugee contexts has emerged in recent years as a key humanitarian-development 
solution. From the courses of study available to refugees, to the daily running of programmes, this 
education space is dominated by online and western-centric education models and development 
agencies. Refugees in camps are primarily passive recipients of higher education programme and rarely 
actively participate in shaping their education programme development futures. Over the course of 6 
months from August 2020 to January 2021, the author worked with 3 refugees in Kakuma refugee camp 
to create a refugee-led management model to lead the development and implementation of a higher 
education programme for refugees living in the camp. The difficulties instituting this approach were 
exacerbated by the on-going Covid-19 pandemic, but nevertheless the refugees succeeded in creating 
a viable management team that empowers them to shape their and their communities’ future educational 
success. This article charts the process of developing the refugee management team and highlights 6 
of their successes to date.  

Keywords: Refugee higher education, blended learning, refugee-led management, empowerment. 

1 INTRODUCTION  
The United Nations High Commission for Refugees defines ‘empowerment’ as ‘a process through which 
women and men in disadvantaged positions increase their access to knowledge, resources, and 
decision-making power, and raise their awareness of participation in their communities, in order to reach 
a level of control over their own environment’[1]. Refugees living in refugee camps, in particular camps 
that follow a containment or encampment policy, rarely if ever, get the opportunity to exert much control 
over their lives and the environment around them.   

One avenue that is often presented as a route to refugee empowerment is higher education, which has 
in recent years emerged as a key humanitarian response and development initiative within the forced 
migration management space [2]. Increasingly, it is acknowledged as being able to protect and provide 
durable solutions for vulnerable communities and foster resilience, recovery and peace [3]. While 
previous humanitarian and development efforts concentrated on primary and secondary education, 
higher education projects are now becoming common place in refugee camps and other hubs of 
‘developmental humanitarianism’ across the world. 

Despite the recognised potential of higher education programmes in refugee camps to empower 
refugees and promote human development, such programmes are seldom created, administered or 
delivered by refugees themselves. Resource shortages, employment restrictions, capacity limitations, 
administrative control and various other social, political, geographical and economic factors have 
coalesced to create a space that is dominated by online learning models imported via information 
communication technology (ICT) platforms and, to a lesser extent, via western education provider’s 
‘campus’ models operating in physical spaces in refugee camps [4]. Bound up with in these models is 
the delivery of higher education courses that are rarely contextualised to consider the particularities of 
refugee life and are administered and delivered through processes that do not always best reflect the 
needs of refugee students [5]. 

As academic investigation into higher education in refugee contexts (HERC) is a relatively novel 
academic pursuit, with a limited body of literature avaliable [6][7], it is difficult to assess the broad impact 
of HERC on refugee learners and their wider communities. However, there is growing recognition within 
critical scholarship of the discrepancies between developmental humanitarian policies in refugee camps 
that promote ‘resilience’ and ‘empowerment’ and the realities of refugees’ lives and activities which are 
heavily controlled within the international forced migration management system [8]. Furthermore, 
emerging research into HERC points to a need for greater thought and investment into higher education 
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programmes that suit the specific needs of refugee learners and promotes their agency in its 
administration [9]. 

1.1 InZone in Kakuma 
Kakuma refugee camp in North-Western Kenya, where InZone (a programme for higher education in 
refugee contexts at the University of Geneva) has been enabling higher education courses for the past 
5 years, is a clear case of a refugee context where there is a need for more relevant, meaningful and 
refugee-led higher education. Kakuma is ‘home’ to nearly 200,000 refugees, representing 22 
nationalities from various countries in the East Africa region and beyond [10]. According to the United 
Nations High Commissioner for Refugees (UNHCR), just 1,503 of these people had access to higher 
education in 2019 [11]. This figure is considerably less than the estimated 3% of the global refugee 
population, and 34% of the global non-refugee population, who are able to access higher education [12]. 
The under-resourced camp has limited access and opportunities for Kakuma residents to higher 
education. What is available, is further degraded by a vast array of technical, social, political, economic, 
and other practical barriers that make studying in Kakuma a very difficult task [13] 

The majority of higher education opportunities available in Kakuma (and most other refugee camps) are 
delivered through online learning programmes administered at a distance by various western education 
organisations operating in the camp. Typically, these programmes utilise Massive Open Online Courses 
(MOOCs) which are not contextualised, but are freely available online, provided one has the necessary 
technology and internet connection at hand. The InZone programme follows a ‘campus’ approach with 
a physical learning facility in the camp with classrooms and computers that are managed by a refugee 
management team who help to facilitate InZone’s collaborative blended learning ecosystem (CBLE). 
The CBLE connects learners in the camp to their teachers at the University of Geneva and as is 
populated by 5 key actors, which the Fig 1 and the following explanation elaborate on.  

 
Figure 1. Key in InZone’s Collaborative Blended Learning Ecosystem. 

1 The lecturer delivers the course material over a learning platform (e.g., via MOOCs freely 
available on Coursera or EdX), encourages the generation of new knowledge, and evaluates the 
students’ learning. In the ecosystem, the delivery of knowledge via a web-based platform enables 
the transmission of information to the students, who through discussions, group work, and so on 
acquire and develop new knowledge. 

2 The web-based tutor is a subject matter expert or peer with a more advanced level of subject 
knowledge. The tutor plays a pedagogical role in this collaborative learning ecosystem by meeting 
the students regularly over an information communication technology platform (e.g., WhatsApp) 
to stimulate new knowledge acquisition, discuss the student’s progress, and offer advice on being 
a successful learner. The web-based tutor also travels to the camp to meet the students in person 
and deliver face-to-face classes toward the end of the course. 
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3 The onsite facilitator provides onsite technical and guiding support to learners, helping them 
access the learning platform on location and navigate the physical learning space. The onsite 
facilitator is a critical contact point in the educational relationship among students and other 
members of the collaborative learning ecosystem as they are in frequent physical contact with the 
students. 

4 The course co-ordinator has the overall responsibility for the day-to-day running of the course and 
liaises with other members of the learning ecosystem to ensure a smooth operation. 

5 The student is the focal point of the learning ecosystem. This means that they are central to the 
collaborative learning model, and the entire learning ecosystem is designed to support their 
optimal learning by meeting their educational needs and promoting progressive learner 
autonomy. 

Working with colleagues based at the University of Geneva in Switzerland, InZone’s refugee-led 
management team oversees the daily administration of the programme in Kakuma where various 
accredited university courses have been delivered since 2017. In total over 200 students have 
successfully completed accredited courses in medicine, global health, economics, engineering, law and 
ethics. Fig 2 illustrates a basic overview of InZone’s programme management structure. 

 
Figure 2. InZone’s Management Structure. 

1.2 Reconfiguring the InZone model during the Covid-19 Pandemic 
In 2019, UNHCR released its Refugee Education 2030 strategy, an update of its earlier 2012-2016 
Refugee Education Strategy, which pledged to ‘ensure that refugees are increasingly accounted for in 
education sector planning goals and action plans; that refugee and host community students are 
prepared equitably to succeed in national systems wherever they live; and that the particular learning 
needs of refugee and host community students are addressed by expanding existing programmes and 
partner investments in support of innovative local solutions’ [14]. The onset of the Covid-19 pandemic 
in early 2020, and the continued uncertainty of its impact, has dealt a blow to strategists and 
implementing partners attempting to follow this strategic lead, resulting in the widescale 
cancelling/postponing of programmes in refugee camps and other refugee contexts.   

Like elsewhere, the pandemic has impacted heavily on higher education in Kakuma. Lockdowns, social 
distancing requirements and other restrictions on movement into, within, around and out of the camp, 
have resulted in many programmes calling a halt to their operations until further notice [15]. For those 
that have tried to continue through the pandemic, the rush to purely online approaches, while not the 
most effective education solution in the best of circumstances [16], has proved difficult in conditions 
where computers, internet access and electricity are the exception and not the rule [13]. 
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For InZone, the impact of the pandemic on its operations in Kakuma was further exacerbated by the 
disbanding of its founding refugee management team in early summer 2020. While the situation was far 
from ideal, the Covid-19 -related slowdown afforded InZone the opportunity to evaluate its refugee-led 
management model approach and build a new team from the grassroots up and emanating from their 
grounded experience of life and education in the camp. 

2 CAPACITY BUILDING METHODOLOGY 
In August 2020 a ‘transition team’ comprising of 3 former InZone students, who together had a wealth 
of higher education and programme management experience, was engaged to build a new refugee 
management team and to lead the way forward for the future development of the programme. From 
September to December 2020, the transition team received intensive online bi-weekly education 
programme capacity building and academic research training from InZone academics based in Geneva. 
In addition, they participated in a week-long face-to-face management and research training in Nairobi 
in September 2020 (due to Covid-19 restrictions on non-refugees’ ability to enter the camp, it was 
necessary for the team to travel to Nairobi to meet with the trainers), led by one of the InZone academics 
from the online capacity building training. 

The capacity building process was grounded in transformative pedagogical principles and drew on the 
InZone academics’ long experience of working in refugee camps and the transition team members’ 
extensive experience of living, working and studying in Kakuma. The transformative approach combined 
constructivism with pedagogies to empower people to examine their own beliefs, values, and knowledge 
with the goal of developing a reflective knowledge base, an appreciation for multiple perspectives, and 
a sense of critical consciousness and agency [17]. Over the course of the 4-month long capacity building 
process, the team and academics delved into the academic discourse surrounding HERC, developing 
and delivering operations training, carrying out research with refugees and devising a unified approach 
to chart the way forward for a more effective refugee-led management approach.   

Throughout the capacity building period, systematic observation and feedback was taken in order to 
document the process. The bi-weekly training session occurred online via Zoom calls. These were 
recorded and notes were taken. The face-to-face training session in Nairobi was not recorded but 
handwritten notes were taken by all participants and systematic feedback was collected throughout the 
process.   

3 RESULTS  
Developing a refugee management team to lead their own higher education programme in a refugee 
camp is no small feat. In addition to gaining the capacity to manage the day to day running of the 
programme in the camp, the team gained a thorough understanding of the camp’s administrative 
procedures in their capacity building sessions and adapted well to demands of working in a cross-
cultural setting that requires them to, not only work with a variety of nationalities and ethnicities in the 
camp, but also to communicate effectively with a Western university located thousands of miles away. 
The Covid-19 pandemic, which has resulted in (and continues to) lockdowns and other measures limiting 
interactions and communication in the camp, further complicated the roll out of the team’s project 
planning and implementation. However, in a testament to their abilities and determination to place 
refugees at the center of learning in the camp, the team has accomplished many key successes in their 
short time leading the programme. The following is a selection of the key successes they have 
accomplished since being convened in August 2020.  

3.1 Defining their own job functions 
A key output of the capacity building process was equipping the transition team with the ability and 
authority to determine which roles were necessary to populate a well-functioning management team and 
which functions they would individually and collectively play in the team. The three main roles identified 
by the team were Director of Operations, Course Coordinator and Outreach Manager, which they 
individually occupied. While these are distinct occupational roles within the management structure, the 
team also made provision in their project management planning for working together as and when the 
need arises in particular projects. 
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3.2 Opening a new learning facility 
In November 2020 the refugee management team organised and presided over the opening of a new 
learning facility in Kakuma. This new facility has extra space and resources for classes to take place 
and is managed entirely by the new team. A main consideration of opening this space for the team was 
to organise the layout of the space and draw up a schedule for students to access the facilities according 
to a Covid-19 precautions plan. 

3.3 Hiring support staff 
Following the inauguration of the new learning facility in November 2020, the transition team led the 
hiring process for 4 security staff to man the learning facility. They developed a hiring procedure 
according to the needs of the programme and recruited fellow refugees into these positions. The team 
developed their own management plan to coordinate the schedule of the security guards, devised roles 
and responsibilities plan and employment contracts for the new members of staff.   

3.4 Implementing and managing 2 new courses 
In November 2020 the team oversaw the delivery of a new pharmacology course and a new global 
health course for InZone students in the camp. These courses required students to access technology 
and the learning facilities on a frequent basis. In addition to course scheduling and working with courses 
leaders in Geneva to roll out the courses, the management team developed a coordination plan which 
included Covid-19 precautions such as social distancing, handwashing and supplying the students with 
masks.  

3.5 Writing academic articles using co-creation principles  
As InZone is primarily an academic university programme, publication of research and academic thought 
is fundamental to its success. Working with InZone’s senior academic researcher the team produced 
two high level academic articles based on their own experiences of higher education in the camp. The 
first of these looked at how resilience is developed through participation in higher education and was 
published in February 2021. The second looked at empowerment through education and will be 
published in the Journal on Education in Emergencies in Autumn 2021. 

3.6 Developing and carrying out higher education needs assessment 
research  

Central to the transition teams’ capacity building training was equipping them with the knowledge and 
skills that they need to understand the education needs of refugees. With the guidance of InZone’s 
senior researcher and academic, the team was trained to carry out an education needs assessment in 
the camp. Following a transformational framework, it was determined that the team, as refugees living, 
working and studying in Kakuma, were best placed to determine the research parameters to be 
employed in the needs’ assessment, the aims and objectives of the needs’ assessment, the generation 
of the research tools to be used for collecting the data, the data collection procedure and the reporting 
of the findings. Between October and December 2020, the team developed and carried out the higher 
education needs assessment in the camp with 200 refugee participants taking part. A final report was 
presented to the University of Geneva in February 2021 with the aim of shaping the future of InZone’s 
work.   

4 CONCLUSIONS 
For too long, humanitarian-development has side-lined refugees as passive recipients of aid and 
development projects. The culture of dependency between refugees and humanitarian-developmental 
organisations who serve refugees has deep roots and obvious implications for maintaining inequities 
and reinforcing the power dynamics between the world’s ‘haves’ and ‘have-nots’ in the world.  As 
InZone’s refugee management-led approach shows, refugees, given the right support, are capable of 
determining their own needs and actively leading their own education development programmes. 

The 6 key successes listed in this article highlight what can be achieved, given the right support is 
afforded to refugees. While it is early days in the refugee management teams’ formation, these 
successes help to establish a base for their future endeavours. In addition, these successes can serve 
as inspiration to other actors in the field of HERC to allow refugees to take the lead.  
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As actors in the humanitarian-development space struggle to cope with the increasing demands of a 
troubled world, a shift in thinking away from the traditional ‘north-south’ ‘powerful-powerless’ mentality 
is needed if progress is to be made. The study of HERC is beginning to shine a light on refugee capacity 
and can chart the way forward, if humanitarian-development organisations and agencies are willing to 
embrace a new approach. To do this will require an in-depth examination of existing practices, a 
reconfiguration of the power dynamics that shape these practices and an openness to putting refugees 
in control of their own lives. As challenging as change is within the forced migration management 
system, it is long overdue and necessary as we all move forward.  
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CAVITY CARVING. PREDICTOR OF PRECLINICAL PRACTICAL 
ASSESSMENT IN STUDENTS OF DENTISTRY 
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Abstract 
As part of the first course undergraduate degree of dentistry, a preclinical test of figure carving has been 
designed to evaluate psychomotor skills of 82 students in their first year of dental school. 

The test consists of carving twenty methacrylate figures, using low speed to ten of the figures and high 
speed to the other ten.  V1 represents the average of all the evaluations of the figures created using low 
speed and V2 using high speed. 

V easy represents the average of the evaluation of the figures created on one plane and V difficult 
indicates the ones created on two planes. In the third grade, 42 students are evaluated using the same 
carving test. 

In the first year of dentistry, an association has been established between the cut-off grade and the 
theory and practical mark (p<0.001), as well as between the grade obtained in the practical part of the 
subject and the number of carved figures (p<0.005). 

The practical grade is related to V1, V1 easy and to the three first figures, carved with low speed. It is 
also related to the figure F8 carved with high speed and V difficult.  

In the first year the students are grouped according to their grades and the figures that best discriminate 
them are the circle (p < 0.001) and the rounded rectangle (p = 0.001). 

In the third grade, the practical grade is related to V1 Easy (0.025), V1 (0.01). and the first five figures 
carved at low speed 

Keywords: Figure carving test, psychomotor skill, skills predictor, practical ability. 

1 INTRODUCTION 
Student assessment must cover cognitive, instrumental and attitudinal aspects, all these capacities 
necessary for undergraduate training in dentistry [1,2,3]. 

Student assessment is intended to verify the attainment of the set objectives and their extent as well as 
to motivate and guide undergraduates, provide classification of results, reformulate the objectives or 
change them if necessary. It allows us, as teachers, to anticipate ourselves in order to detect and classify 
possible problems as well as to obtain problem-source information regarding their training process [4]. 
We also intend to establish evaluation methods that contribute to the training and qualification of the 
student, since the objectives are established a priori, which makes them aware, beforehand and in 
detail, of the skills that will be required of them.   

Within the evaluation of instrumental performances, objectives can be established that allow measuring 
the fulfilment of the skills or abilities of the students for the accomplishment of a specific task. The use 
of rotary instruments in dentistry is fundamental to our regular clinical practice and therefore students 
are educated in their management from the first year onwards. This study provides an analysis of the 
evaluation by objectives of the carving of a series of geometric figures, used as a learning method since 
they combine the repetition of tasks involving progressive difficulty. This scenario reflects an attempt to 
approach the reality of dental activity, given the fact that the figures resemble the design of the cavities 
that are going to be carved in Dental Surgery in successive courses. In this way this test, which we have 
called figure carving test, can be used as a predictive method to select students for their psychomotor 
skills or to identify the most capable ones or those who need a reinforcement strategy to be applied. 

2 MATERIAL AND METHOD 
A pre-clinical practice has been designed for 82 students in the first year of the Degree in Dentistry (24 
students could not take part in the study, out of a total of 103, because they did not participate in all the 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
0089



practices). Previously, the student has signed an informed consent form in which he accepts that the 
data from his evaluation can be used for research and development of teaching methods.  

This study is based on a similar test designed to evaluate psychomotor skills of students (De Andrés et 
al  2004) [5] .  This test consists of evaluating with a numerical scale the achievements of the carving of 
a figure similar to a cavity of Black´s class I. A series of objectives are defined and evaluated, on a Likert 
scale with values from 1 to 5, by two different novel evaluators.  

The evaluation criteria applied by the evaluators for each of the figures are those described below. Four 
aspects are analysed in each carved geometric shape, recording five sections in each figure: 

1. Borders of the cavity (B): the number of times that they are exceeded or made correctly is counted. 
2. Cavity depth (P): between 2-3 mm, except for complex figures (8, 9, 10 with specific measurements), 
and are assessed using the periodontal probe. 3. Parallel walls and ninety-degree angles (A): the walls 
and the angulation of the bottom of the figure can be observed facing the cavity. 

4. Flat floor and irregularities (S): through the translucency of the block the inclination of the floor is 
studied in a three-dimensional way as well as the presence of concavities or irregularities carried out 
with the drill on the floor. 

Each of the sections evaluated by the examiners (edges, depth, walls, floor) is scored between 1 and 
5, with 1 being the worst score and 5 the best. Each imperfection is penalised by deducting one point 
from the maximum score. 

The main variables recorded in this test are age, sex, previous experience of the student as a hygienist, 
dental prosthetist or both, as well as the University Admission Exam (decimal value from 0 to 14) grade. 
The other variables considered are practical mark and the theory grade of the first year subject. Practical 
and theory grade of third year of the subject of Pathology and Dental Therapeutics, as well as mark of 
the preclinical practice of cavity carving for silver amalgam. They are evaluated from 1 to 10. The number 
of figures carved is also considered (interval from 1 to 20). All data are collected on a collection sheet 
and transferred to an Excel table for further analysis and evaluation. 

We decided to use this procedure and extended it in our study with a greater number of figures (twenty 
in total). The figures are numbered from 1 to 10 and are executed in order of complexity. Starting with 
a simple geometric shape and then gradually increasing the level of difficulty. F1 being a circle, then 
moving on to the rectangle (F2), rounded rectangle (F3), cross (F4), triangle (F5), heart (F6) and 
rhombus (F7). The last three figures pose greater difficulty, since the carving is done in two planes and 
they are F8 (tangle at two levels), F9 (bone at two levels) and F10 (cross at two heights). 

  
FIG 1. methacrylate plates and student doing the carving 

First, low speed rotary instruments (10,000 - 60,000 rpm) are used and then high speed (150,000-
250,000 rpm), which requires greater control and psychomotor skill to perform this task. 

Methacrylate is a material which, due to its translucency, allows us to directly analyse each of the 
created cavities and assign them a score. A work timeline, identical for all students, is established and 
the plates are collected, after completing the time assigned to the practice. Then, the number of figures 
made by the students are recorded.  The cavities are assessed by observing them directly through the 
translucency of the cube, as this material facilitates their observation. The four variables, already 
described and contrasted previously by other authors (Díaz Torres et al 2008), are analysed. Each of 
the sections evaluated by the examiner (edges, depth, walls, floor) is scored between 1 and 5. For the 
final evaluation of each of the speeds, V1 is calculated: the average of the evaluations of all the figures 
created with low speed and V2  with  high speed. V easy (VE) is the average of the evaluation of the 
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figures that have been made in a single plane and V difficult (VD) is that of the figures made in two 
planes. 

   
 FIG 2. Figures in one plane ( F1-F7)   and figures in two planes (F8, F9, F10) 

3 RESULTS 

3.1 First course results  
The data of the analyzed subjects are analyzed and disaggregated according to the variables age, sex, 
previous experience, the grade of all practices, the cut-off grade and the number of figures carried out. 
Data are processed and univariate descriptive statistical results are presented. The results are 
disaggregated exhaustively for each figure and speed, as well as the global value of the evaluations of 
each of the dependent variables expressed as V1 (average of the evaluations with low speed) and V2 
(average of the evaluations with high speed). The descriptive statistical results are illustrated in the table 
below: 

TABLE 1.  Descriptive statistics 
 

 No. of Figures  Age Cut-off Grade Theory  Grade Practical Grade 

N 82 79 59 78 79 

Average 13.63 19.89 11.37 7.68 7.0 

Standard Dev 4.87 2.966 1.549 .7293 1.4935 

FIG  3. Descriptive statistical tables. Figures V1( High speed) 
 

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 V1 Vi e V1d 

N 82 82 81 80 79 79 76 59 43 43 82 79 61 

Average 3.26 3.28 3.23 3.29 3.25 3.80 3.43 3.21 3.17 3.25 3.29 3.33 3.13 

Standard Dev 1.002 .882 .9555 .924 .832 .866 .872 1.02 .953 1.04 .755 .761 .952 

FIG 4. Descriptive statistical tables. Figures V2 (Low speed) 
 

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 V2 V2e V2d 

N  53 53 52 46 45 49 39 30 20 17 54 51 33 

Average 3.02 3.02 3.11 3.25 3.21 3.97 3.5 2.9 2.95 3.16 3.5 3.18 3.03 

Standard Dev  .787 .779 .823 .668 .709 .7913 .622 0.867 .967 .974 .870 .632 .927 

The variables are associated with each other and Spearman's nonparametric correlations have been 
used as valid in this study; considering those in which p < 0.001 
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TABLE 2. Spearman´s non-parametric correlations 

SPEARMAN´S 
RHO 

DIDACTIC 
GRADE 

DIDACTIC 
GRADE 

PRACTICAL 
GRADE 

No. of 
Figures 

Cut-off Grade 
n=59 

Correlation 
Bilat Sig 

N 

.289 
 

58 

.265 
 

58 

.138 
 

59 

Theory Grade  0.028 0.044 .298 

n=78 N 58 58 59 

 Correlation  .396 .197 

 Bilat Sig  p < 0.001 .84 

 N  78 78 

Practical Grade Correlation   .293 

n=79 Bilat Sig   .009 

An association has been established between the cut-off grade and the theory and practical grade 
(p<0.01), as well as between the practical grade and the number of figures (p<0.005). 

The students are grouped into three categories according to their grades in order to analyze their 
practical skills and we divide them into: pass C (grade oscillates from 0 to 5) n= 20, very good B (>5-8), 
n= 38 and excellent A (>8-10) with n=21. Those figures whose carving is more discriminating as regards 
the three grades are identified. 

A Shapiro Wilk normality test is used in these groups and normality is assumed for the analyzed 
variables. 

An analysis of the variance is applied to see if there is homogeneity of average, previously a 
homogeneity test of Levene variances has been carried out. Next, Post Hoc tests are carried out (Ryan- 
Einot- Gabriel- Welsch F).  

The figures that best discriminate the students' skills according to their performance in the practices, 
once grouped in these three categories (Pass, Very Good, Excellent) are: V1 F1 (p < 0.01) and V1 F3 
(p = 0.01).  

V1 easy (p < 0.01), V1(p < 0.001), V2 difficult (p = 0.01) and V2 F8 (p < 0.01) are able to identify only 
those who pass; while V1 F2 discriminates between excellent students (S) (p<0.01) and V2 differentiates 
between those who pass and those who excel (p = 0.02). 

The number of figures discriminates between those who pass (p=0.013) and those who score very good 
and excellent. The p values shown are those related to the analysis of variance. 

 
FIG 5. Ratio of practical grade/No. of figures evaluated p=0.013 

Pass (C) Very good (B) Excellent (A) 

An association has been established between the cut-off grade and the theory and practical grade 
(p<0.001), as well as between the practical grade and the number of figures (p<0.005). Likewise, the 
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theory and the practical grades are related (0.40). The practical grade is related to V1( 0.43), F1 Easy 
(0.43) and to the first three figures, circle, rectangle and rounded rectangle F1 (0.45), F2 (0.44), F3 
(0.42). In addition, with high speed, with V2 (0.34), F2 Difficult (0.49) and with the rectangle in two planes 
F8 (0.61). The theory grade is correlated with the round figure at low speed F1 (0.27) and with the cut-
off grade (0.29). The cut-off grade is in relation to V2 Difficult (0.49) and the theory grade (0.29). 

In the first course, an association has been established between the cut-off grade and the theory and 
practical grade (p<0.001), as well as between the practical grade and the number of figures (p<0.005). 
The theory and the practical grades are also related (0.40). The practical grade is related to V1( 0.43), 
V1 easy (0.43) and to the first three figures, rectangular circle and rounded rectangle F1 (0.45), F2 
(0.44), F3 (0.42). It is also related with high speed to V2 (0.34), V2 Difficult (0.49) and to the rectangle 
in two planes F8 (0.61). 

The theory grade correlates with the round figure at low speed F1 (0.27) and with the cut-off grade 
(0.29). The cut-off grade is related to V2 Difficult (0.49) and the theory grade (0.29). 

In the third course of grade we had access to a smaller group of students (n=42). In this course, the 
students are subdivided into various practice groups and are the ones evaluated with the methacrylate 
figure test, previously used in the first grade. Students are grouped by grade categories in two single 
groups called: Pass (those students whose overall grade of the subject is up to 6) n= 28 as well as Very 
Good and Excellent (those whose grade is higher than 6 up to 10) n=14. 

If normality is met, a student t-test is applied prior to a Levene´s test and if it is not, a Mann Whitney test 
(V1 F2/F4/F5) is used. A parametric test for independent samples is then performed (Levene´s 
independent samples test) and the student t-test is applied. In this test, statistical significance has been 
detected for the practical grade and V1 (0.003) and for figures V1 (F1, F2, F3, F4, F5 and F10). A non-
parametric Mann-Whitney´s test is performed and statistical significance is determined for the practical 
grade and V1 easy (0.025) and V1 (0.01). Significance is also detected for figures V1 (F1, F2, F3, F4, 
F5), as well as for the practical grade and the preclinical silver amalgam cavity grade. No statistically 
significant differences have been identified in the theory grade, number of figures or the cut-off grade. 
Spearman´s correlations are used to relate the practical skills of our third graders to the results obtained 
in the methacrylate figures test. As a result, V1 (.358; 0.02) and V1 easy (.309; 0.046) have been 
associated with the silver amalgam cavity grade (p<0.05).  

TABLE 3. Table of T Student T test / Mann-Whitney U test Third Course 

THIRD COURSE T  Student bilateral Sig Mann- Whitney  
V1 easy (0.002) 

 
 

V1 (0.003) 
 

PRACTICAL GRADES V1 F1 ( 0.027) 
 

  
V1F2 (0.043)  

V1 F3 ( 0.08) 
 

  
V1 F4 ( 0.026)   
V1 F5 ( 0.042)  

V1 F10 ( 0.044) SILVER AM. CAVITY GRADE  
( p< 0.001) 

TABLE 4. Spearman´s correlations Third Course. 

Correlations V1 V1 easy 

SA cavity grade 

Correlations 0.358 0.309 

Bilat Sig 0.02 0.046 

N 42 42 
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4 DISCUSSION 
In Dentistry, it would be desirable to have some tests that allowed us to make an individual selection in 
order to judge the instrumental ability of students. More professional competence has been 
demonstrated when the selection is made according to individualized criteria, with respect to the 
traditional admission based exclusively on the cut-off grade [5]. 

Attempts have been made to establish predictive criteria that help select students of Dentistry [6,7,8,9]. 
In addition, tests such as the OSCE (objective structured clinical examination) are carried out in different 
educational centres. It would be desirable to have some tests to measure the instrumental capacity of 
our students, both for selection purposes and also to identify the progress of our educational 
process[10].The relationship between the selection process by means of a personal interview and the 
future achievements of the student has been ruled out [11]. 

The teaching of Dentistry implies the learning of theoretical knowledge as well as the acquisition of 
psychomotor skills (technical skills), for which it is necessary to design a curriculum that allows to fulfill 
both objectives [12]. Personal skills are also considered relevant, as well as the capacity of interpersonal 
relationship [13]. 

Teaching in practical activities involves learning the manual skills necessary for professional 
development that require education and training [14]. It is advisable to develop adequate training in 
order to acquire, during the training in dentistry, both theoretical and motor skills necessary to reach the 
competencies required to become clinical experts in Oral Health [15]. 

In our study we have been able to relate the students with the best grade in the EvAU (University 
Admission Exam) with the students with the best theory grade in the first year of the Introduction to 
Dentistry course, but we have not been able to establish a correlation with the practical grade, so we 
need to design a specific test to help us select students for their manual ability, at least for dental surgery 
in the first year and in successive years. 

Different tests have been designed to evaluate the psychomotor skills of students, either to perform an 
admission test to dentistry studies, assess the acquisition of skills upon completion of degree training 
or to analyze the quality of their training. during the training process [15,16,17,18].  

We have tried to establish different predictor tests that help to select the students of Dentistry. According 
to our results, we can consider as a predictor of practical abilities of the students in first course of 
Odontology, the test of carving of figures implemented in the subject of first year. 

Based on the results of our study, this test can be simplified, if used as an evaluation method, by carving 
only the first figures, which have turned out to be the most significant, with low speed round, rectangular 
and rounded rectangle (F1,F2,F3). With high speed the most predictive figure has turned out to be the 
rectangle in two planes F8. 

In addition, tests such as the OSCE [20] (objective structured clinical examination) are carried out in 
different educational centres, since it is desirable to have some tests to measure the instrumental 
capacity of our students both for selection purposes and to identify the progress of our educational 
process [10]. The relationship between the selection process through personal interview and the 
student's future achievements has been ruled out [11]. 

Authors such as Pitigoi y cols [21] find no relationship between the clinical skills of students and their 
future success, both in prosthetics and in dental surgery. However, written examinations of languages 
such as TOEFL and NBDE (National Board Dental Examination) proved to be positive predictors. Foley 
and Hizaji, [22] relate as a predictor of both academic and clinical evolution of selection, the performance 
and evaluation of a series of mini interviews for admission to dental studies. In our study, we have been 
able to associate the students with the best score in the EvAU (University Admission Exam), with the 
students with the best theory score but we have not found a relationship with the practical score. It is 
necessary for us to design a specific test that helps to select students for their manual ability, at least 
for dental surgery. 

Each of these practices poses a series of teaching objectives that help us organize them and also 
facilitate their evaluation [23]. In the same way, each one formulates the evaluation criteria that analyse 
the achievement of each of the proposed objectives. Other authors [24,25,26], have analyzed the 
effectiveness of preclinical activities in Odontology trying to determine whether the evaluation of the 
manual procedures of the students in the first courses of the Degree can serve to predict future progress. 
These authors conclude that manual training during the students' preclinical courses allows for a 
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significant improvement in their manual skills, although they do not have the capacity to predict their 
future skills. It is also intended that novice learners are trained in skills relevant to their clinical work from 
the initial courses, as their importance in adult education has been proved [27,17].  The results of this 
psychomotor skills test indicate that the first three figures (F1, F2, F3) that the student performs, that is 
to say, those carved with low speed, are the most representative and those that could be used to 
elaborate a skills predictor test for the carving of figures. This test can be simplified to the first three 
figures carved with low speed, as they have proved to be the most representative in both courses. The 
figure made with a rectangle-shaped turbine at two levels (F8) is the other predictor with high speed; 
therefore, the four figures could be used to evaluate competence in instrumental skills for carving in 
Conservative Dentistry. 

5 CONCLUSION 
The preclinical test designed in the course of Introduction to Dentistry can be considered valid to 
evaluate the practical ability of first-year students. It can also be used to predict their future practical 
skills in third grade. It can be concluded that the first three figures carved at low speed can be used to 
simplify the test since they are the ones that correlate most with the students' practical grades. There is 
also an association between the average score of the figures carved with low and high speed (V1, V2) 
and the practical grade. The two-level rectangle (F8) carved with high speed is the figure most 
associated with the practical skills in the first course, with high speed, it is F8.In the first course the cut-
off grade and the theory and practical grades have been related, as well as the number of figures and 
the practical grade. The grade is correlated with F1 at low speed and with the cut-off grade. In the third 
grade, the practical grade is related to V1 Easy, V1 and the first five  figures carved at low speed. 
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Abstract 
This paper discusses the potential factors impacting the adoption of virtual laboratories for Computer 
Science. This discussion is of paramount significance during times of pandemic when institutions are 
forced to offer online education. This discussion is especially relevant to branches of Engineering in 
which students typically learn through practice in Laboratories. We outline succinct pointers and case 
studies involving specific courses of study in Computer Science that may be considered as broad 
guidelines by Computer Science Departments while transitioning laboratories from offline to online. 

Keywords: virtual labs, technology, remote laboratories, Integrated Development Environments, 
pedagogy, case studies.  

1 PRELIMINARY OBSERVATIONS 
If you do not come to the labs, the labs will come to you - this is a quote attributed to J. A. D. Alamo of 
MIT, USA [1]. This perhaps may be the need of the hour in many educational institutes offering higher 
degrees in science and engineering. Interpreted in a broad sense, for developing countries a natural 
reaction is the cost to take laboratory work to students’ homes distributed across a geographical region 
viz., understanding whether the infrastructure facilities (mainly hardware and internet access) are 
diverted as required, whether technical manpower is geared up to the challenges and whether these 
are within the reach of every student in a typical college or university.   

We note that some major management concerns are the following: 

• Powers to setup and control access to software and hardware and permit administrative 
privileges, powers to setup a remote laboratory. 

• Powers to recruit technical staff members and define/redefine roles, responsibilities, duties. 

• Powers to secure and allocate funds to maintain a balance. 
• Powers to interact with higher authorities in governance and other bodies. 

While these concerns are meant for policy-decision makers and maybe law makers, more pressing-
issues such as utilization of resources and success of a remote laboratory (for example, the organization 
of a laboratory, content delivery, consolidation of knowledge) are determined primarily by teachers and 
heads of institutions or departments or schools.  

It is suggested in [2] that integrating remote laboratories (or web labs or distributed learning labs) along 
with the process of teaching-learning activities can produce better results and outcomes for the students. 
Exercises in planning and developing execution related themes in building remote laboratory courses 
for Computer Science programs can be understood in many ways. An important concern is to first 
consider the following educational objectives for laboratory learning – we quote the following, applicable 
to Computer Science, from [3] (these are also suggested by program accreditation bodies). 

• Extent to which laboratory activities help students understand and solve problems related to key 
concepts taught in the classroom. 

• Extent to which laboratory activities increase student’s ability to solve open-ended problems 
through the design and construction.   

• Extent to which students learn how to productively perform engineering-related activities in 
groups.  

• Extent to which students become familiar with the technical skills they will be expected to have 
when practicing in IT industry. 
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Many experts are likely to agree with the following observations regarding the nature of popular 
Computer Science laboratory work: 

• Typically, Computer Science related programs attract highly ranked students despite mandatory 
reservations in seats. Hence the expectation of students to learn new ideas, skills, concepts, 
techniques are at a good level viewed against the never-ending and ever-changing scenario of 
Computer Science and its applications.  

• Unlike a laboratory in Civil Engineering or Mechanical Engineering or Chemistry or Biology, 
experimental setups are very different in a traditional laboratory for Computer Science for 
foundational courses; a µP kit simulation by an assembler offers a good substitute and can aid in 
skill development in an assembly language; in a like-manner interfaces can be simulated. 

• Web resources supplementing a laboratory courses are numerous and can cause information 
explosion to the extent that an effective guide such as a teacher or a domain expert (could be a 
private tutor with prior hands-on experience) is required to take advantage of the freely available 
frameworks, Integrated Development Environments (IDEs), software, program codes, algorithms, 
exercises and solution manuals. 

For Computer Science, a common set of environments can cater to a laboratory for:  

• algorithms and data structures or advanced algorithms. 
• programming languages (to include say functional programming, object-oriented programming) 

and assembly language coding. 

• theory of computing. 
• software engineering. 

• Machine Learning and solving problems related to natural language processing, computer vision 
and robotic control. 

• Data Science 

Thus, an integrated environment with the following is required at the minimum: 

• A provision to store documents online – manuals, sample exercises, problems and sample codes, 
assignments given, hyperlinks to online resources and articles that offer interesting guidance. 

• A provision to execute codes – options include languages such as C, Simula, LISP, C++, Java, 
Python or R; optional support can be provisioned for AI frameworks like Tensorflow and Café, 
MATLAB, MuPAD etc. for specialized topics such as deep learning, signal processing, computer 
algebra, of interest to students executing projects in their final year. 

• An integrated run-time environment including compilers, assemblers, linkers, debuggers, and 
libraries (together with a set of frequently asked questions). 

• An online support during laboratory hours – this could be a collaborative environment moderated 
by identified staff members, faculty members and teaching assistants, the contents of which may 
be purged weekly with backups as required. 

A desirable feature for such an integrated environment is that with agreed upon arrangements (mutual 
sharing between a consortium of Universities, for example) students at one institute must be able to use 
a lab set-up at a second institute. This requires an architecture that supports both lab-side services (e.g., 
the online lab itself) and the client or student-side services (authentication/authorization, class 
management, student data storage on tasks and results). The lab-side services may need to run on a 
hardware and software platform different from the client-side student software. The lab-side institution 
may enforce different networking policies (e.g., firewalls, directory, and e-mail services) than the client-
side institution [1]. With the advent of virtualization and service-oriented architectures, the lab side 
services can be hosted on a Virtual Machine (VM) by the host institute and the students may get VM 
instances provisioned, run their experiments, and return the instances after the runs are completed.  

Experience in teaching theory courses and associated laboratory works while understanding students’ 
attitude in many institutes can create success stories. One rough assumption that holds in many places 
here is the fact that the strength of the teaching staff is weak while the students’ strengths as seen from 
grade records in relevant courses is similar to the distribution shown in Table 1.  
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Table 1: Typical grade distribution 

Very Good Satisfactory Weak Very weak Poor 

10 25 15 25 25 

A viewpoint from students’ perspective is as important as the concerns from the perspective of teachers 
and planners; in fact, students whose coding ratings are excellent can offer many constructive 
suggestions to run a remote laboratory.  For many students, in general, the disincentives or barriers to 
learning via laboratory work include:   

• prior-knowledge and lack of guidance to use resources properly and efficiently. 

• fear of programming, threat due to examinations, compulsion due to goals set. 
• prevailing conditions in the environment where student practices, such as distractions and lack of 

proper ambience and/or ergonomic practices.   

Some major incentives for all students to stay tuned to a remote laboratory are: 

• Motivational:  An engagement created by seeing novel ideas in problems, solutions, hints to 
exercises.  

• Confidence building:  Learning through examples - worked out or explained in a step-by-step 
manner; starting from a clarification of a well-posed problem, mention of associated concepts and 
expected results and test-cases for a code, walk-through of a sample solution, explanation of 
commands or run-time environment with pointers to more details etc.  

• Creation of engagement:  Avenues for participating in many ways, in the conduct of laboratory, 
for instance the instructor can use different strategies for demonstrations to engage with Auditory, 
Visual and Kinesthetic learners 

• Environmental:  An interesting teacher together with environment created by other students and 
others present. 

• Eagerness:  Use of novel software tools and systems and commands. 

Remark:   For many students in a place like India we see that a major reason to acquire knowledge in 
computer science and to acquire skills in programming languages is to earn the daily bread. Though our 
times are different, we recall the following quote attributed to J. Wolfgang von Goethe: ‘After food comes 
education’. This aspect has been conveniently ignored in many a study advocating a study of Computer 
Science. A perspective from a student-angle is no less important than a trained teacher’s outlook. 

2 CASE-STUDIES 
a) A specific case-study relates to a first course (also called a branch-specific course in certain 

curricula) for entry-level Computer Science students. Such a course can be organized with the 
help of a textbook such as the “The Elements of Computing Systems - Building a Modern 
Computer from First Principles” authored by Nison et al. [4]. 
The authors recommend instructors to use the open-source software that comes along with the 
book to impart laboratory experience to beginners. The site nand2tetris [5] provides the requisite 
tools and files for doing the suggested projects (as assignments in a course or as a laboratory 
work); a teacher has to download nothing else except that it requires the Java run-time 
environment; the software runs on Windows, Unix and Mac O/S. The supplied software is open-
source and may be used under the terms of the GNU general public licence. The software is 
written in Java and the source code is available at the site for students and teachers for non-
commercial purposes. Furthermore, the authors make the following notes: (a) The materials are 
aimed at students, instructors, and self-learners in educational environments.  (b) Nand to Tetris 
courses are now taught at over 100 universities and high schools around the world.   
Students who take a course from the above book range from high school students to Ph.D. 
students to engineers working in the corporate sector.  Such students would like to see a timetable 
as shown in Table 2, in a typical course-plan and a syllabus for the aforesaid branch-specific 
course for laboratory work – this is perhaps the only way out to reach-out to students when 
introducing a computer science-branch course to fresh entrants to a college.  
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For the above cited book, teaching theory together with laboratory experience is the 
recommended method to keep the students tuned to a laboratory. A viable alternative can be to 
adhere to the chapters as in Table 2 and develop exercises including paper-and-pencil ones and 
programming tasks that are acceptable to the stakeholders. An example can be a creation of a 
toy compiler (chapters 10,11 in [4]) for processing arithmetic expressions, requiring more 
investment on the part of a teacher. This will start with BNF forms for syntax, expressions and 
example sentences in the language. A code generation program making suitable assumptions 
(e.g., consecutive memory cells simulated via arrays, availability of registers) with features such 
as breakpoints can convey many details once a simplified set of machine instructions or 
mnemonics with parameters are defined.   

Table 2: Schedule 

Date Chapter Topic to be addressed Study material – Link 

Week-1 1 Boolean logic Link a 
Week-2 2 Boolean arithmetic Link b 
Week-3 3 Sequential logic Link c 
Week-4 4 Machine language Link d 
Week-5 5 Computer organization Link e 
Week-6 6 Assembler fundamentals Link f 
Week-7 7 Stack arithmetic Link g 
Week-8 8 Program control Link h 
Week-9 9 High-level language Link i 
Week-10 10 Compiler – Syntax analysis Link j 
Week-11 11 Compiler – Code generation Link k 
Week-12 12 Operating systems Link l 

 
b) A second example is to prepare some population of the students for self-study where teachers 

can be effective guides or computer centre managers – this however is not applicable to the first-
year population. A suggestion from a professor from an Indian Institute of Technology is to include 
C++ in the curriculum and follow a suitable reference book such as “Data Structures and 
Algorithms in C++” by Drozdek [6].  
For preparing study materials in the context of a remote laboratory, a route can be to copy codes 
from a book; provide meaningful annotations/comments as required, suggest modifications or 
alternative ways to code, supply a trace of the code with sample inputs, suggest breakpoints if a 
debugger is required. One example is the following in the context of teaching C with elements of 
computing – to teach the operation of the EXOR-gate, a teacher can consider the code 
Exor-gate-simulator-code (int X, int Y) {   

return (X|Y) & !(X&Y)  

} 

Related questions can be posed with respect to the code. Here, for example one question is this:  

You are given three EXOR gates GI1 with inputs a, b, GI2 with inputs c, d. The outputs x of GI1 
and y of GI2 are the inputs to GO whose output is z; How can we simulate a gate with inputs a, 
b, c, d and output z via a C code? What is the associated truth table? If one of the gates is faulty 
in the sense that it behaves as per a given non-EXOR truth table how can we recognize that?   
A book of codes is one way to get started, for a motivated student; alongside, a teacher-trained 
laboratory assistant can indeed be an asset at the server-side of a remote laboratory knowing the 
nuances of the available environment. 

c) The following case-study is related to the Data Structures and Algorithms (DSA) Laboratory 
course offered by the authors during the Academic Year 2019-2020 which was severely impacted 
by the COVID-19 pandemic. As the institute was physically closed due to the pandemic, the DSA 
Lab proceedings were moved online and the instructor developed a simple User Interface through 

0100



 

 

which laboratory exercises were disseminated to the students. Each exercise had the following 
format: 
o Description of the problem statement with a clear mention about the time complexity and the 

space complexity requirements to be satisfied by the solution. In general, both the functional 
and non-functional requirements have to be listed as part of the problem statement. 

o An unambiguous enlisting of the sub-tasks to be performed to solve the problem. 
o A sample input and the corresponding output. 
Students uploaded their solutions as code modules and the code segments were stored in the 
Server. Instructor also defines the set of inputs and their correct outputs for the problem. A batch 
job runs periodically and picks up the code submissions by the students. These code submissions 
were run on a sandbox to verify their correctness with respect to the test cases defined by the 
instructor. A detailed report regarding the test cases that failed will be mailed to the student to 
enable debugging of the code. An indicative problem statement given for the students can be 
found below: 
Assume that a Government is planning to set-up Corona testing centres across different cities to 
identify and contain the spread of Corona. As transportation facilities are scanty during the 
lockdown period, the Government wishes to strategically place these testing centres in landmarks 
across cities in such a way that no citizen will have to travel more than: 
o 3 miles to reach the nearest Corona Testing centre in case of severe concentration of corona 

patients in their locality or scanty travel facilities in the locality or an above average population 
density,  

o 6 miles to reach the nearest Corona Testing centre in case of moderate concentration of 
corona patients or moderate travel facility in the locality or an average population density, 

o 9 miles to reach the nearest Corona Testing centre in case of no or low concentration of corona 
patients or good travel facilities being available in the locality or a below average population 
density.  

Let us assume that the health minister of the Government has assigned this task to you to find 
the landmarks across India in which these testing centres have to be established so that with a 
minimum number of testing centres, the Government will be able to cater to the needs of citizens 
across the cities in the Country.  
Implement your solution to this problem as a C/C++/Java/Python code snippet. 
Students who do not have access to high-end computational facilities or a computer in their 
homes, were encouraged to use online compilers for implementing the solutions for these 
exercises. One such compiler is the online compiler platform provided by CodeChef [7] that has 
a simple web-based IDE through which a student can compile the code snippet written in High 
level programming languages like C. C++, Java, Python etc. For detecting plagiarism in code 
submissions, the backend leverages Measure of Software Similarity (MOSS) a tool developed by 
Stanford [8]. With the advent of simple yet powerful scripting languages like Google Script and 
interfaces like Google Forms and Open-Source tools like Code Chef’s IDE and MOSS, 
orchestrating a virtual laboratory for Computer Science Courses is arguable easy and within the 
reach of every instructor without incurring much administrative overheads. 
A criticism that is often levied by students on these online tools that grade code snippets is the 
fact that they use a hard grading criterion. For instance, though the code snippet fails to produce 
the correct output for all the test cases, it may be due to a minor error; Despite this, the grading 
tool may award zero marks for the code submission. An open research problem is to design and 
implement automated grading tools that awards marks not just based on the number of test cases 
that passed, but also based on the logic or algorithm behind the code. This is arguably a difficult 
task indeed.  
Though there are hurdles both technological and psychological to be overcome, adoption of these 
online coding platforms and tools is a justified need during times of a pandemic. The stakeholders 
in academia faculty and students alike who are not proficient in using these tools may be imparted 
with some training sessions arranged by an institute’s administration. This will handhold the 
stakeholders and will certainly render the transition to online laboratories easy and with less 
resistance from the stakeholders involved. 
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3 CONCLUSIONS 
Works related to Computer Science teaching connecting various issues are in abundance.  Although 
old the working committee report in [9] addresses concerns related to theory and practice; these 
associated issues pertain to contents (a, b, c) and implementation (d, e, f) that appear to be relevant 
even today viz., (a) scope of courses, (b) relationship between lecture and laboratory work, (c) 
pedagogy, (d) an Internet repository for laboratory materials, (e) institutional support and (f) technology 
support. We remark that given the possibility of group vs. individual efforts and given that technology is 
available for free or for low cost, faculty commitment and management are the primary determinants in 
the successful deployment of a remote laboratory for the benefit of students at large. 
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HIGH-SCHOOL STUDENTS’ OPINIONS ON COOPERATIVE 
LEARNING IN MATHEMATICS 

Lidon Moliner, Francisco Alegre, Gil Lorenzo 
Universitat Jaume I (SPAIN) 

Abstract 
The use of cooperative learning methods is widely regarded as necessary by most researchers and 
policy makers in the educational field. It allows students to learn at the same time they increase their 
social relationships while they acquire cooperative skills. The vast majority of works in the 21st century 
will require cooperative skills by workers, so these types of learning methodologies prepare them for 
their future life. In this research, the opinions of 20 high-schools students’ in 7th grade who learned 
mathematics through cooperative learning were analysed. Eight semi-structured interviews and four 
discussion groups were held with the students. The information obtained from the focus groups and 
the interviews was analysed using qualitative methods. Results suggest that students have mixed 
feelings regarding cooperative learning. Some of them really enjoy the methodology while others 
prefer to work in pairs or simply alone. The distribution of students is one of the main issues that 
bothers students most of the times as many of them would prefer to arrange the groups by 
themselves. 

Keywords: cooperative learning, mathematics, high-school, opinions. 

1 INTRODUCTION 
Cooperative learning is regarded as one of the most important way of instruction in the current context 
of education worldwide [1, 2, 3, 4]. Students need to learn cooperative learning skills not only because 
they may help them academically, but also because the majority of jobs in society nowadays require 
team work and helping behaviour abilities [5, 6, 7, 8]. Moreover, social relationships are fostered 
through this learning methodology, so in addition to the before mentioned academic and professional 
benefits, social and psychology advantages must also be taken into account [9, 10, 11, 12]. High-
school students’ mathematics learning and achievement are currently major concerns for the 
international educational community [13, 14]. Although cooperative learning methodologies have been 
widely used from early childhood education to college education, high-school mathematics students 
perceptions and opinions regarding these methodologies are a focus of debate [15, 16, 17, 18]. 
Results reported in different studies are contradictory. Many studies suggest that mathematics 
students have good opinions regarding cooperative learning and are delighted by the use of this type 
of instruction, but there is also a remarkable number of research studies in the field which report right 
the opposite [19, 20, 21, 22]. In this sense, more specific research is needed in order to determine if 
students really enjoy learning through this methodology, if they think its valuable and why do they 
generate this type of opinions. In this research, the opinions of high-schools students’ in their first year 
(7th grade) who learned mathematics through cooperative learning were analysed. 

2 METHODOLOGY 
The sample in this study was composed by 20 students from a public high-school in Spain. Students 
had been selected for this methodology through convenience and intentional sampling, that is, they 
participated in this study because they were available and easily accessible for the researchers [23]. 
Students took part in an innovation educative project in which they had to work cooperatively in 
mathematics subject. Towards the end of the school year, they were asked about their opinions 
regarding cooperative learning.  

The information obtained in this study was purely qualitative [24]. Information was obtained by means 
of semi-structured interviews and discussion groups [25, 26]. Qualitative content analysis techniques 
were used to compile and investigate all the qualitative information obtained from both, the discussion 
groups and the semi-structured interviews [27]. A total of eight individual semi-structured interviews 
and four discussion groups were held with the students. Each discussion group had three students. All 
20 students were assigned to semi-structured interviews or discussion groups on a random basis. A 
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draw was performed including all students 20 names. The first eight were assigned to interviews and 
the following were assigned three by three to discussion groups.  

Results obtained in this research are coded as follows. For information coming from semi-structured 
interviews SI_4 (semi-structured interview number 4) and for discussion groups DG_2 (discussion 
group number 2). 

3 RESULTS 
Students showed mixed feelings regarding cooperative learning. As SI_7 indicated: “Cooperative 
learning has its good things and its bad things. It’s good because you can help and they can help you, 
but sometimes there are people you don’t want to work with”. In this regard, students’ distribution and 
assignments were one of the main issues that students’ referred as annoying for them. A student from 
DG_4 indicated: “I didn’t want to work with Dylan (invented name for anonymity reasons), but I had to. 
She knows I don’t like her and I know she doesn’t like me. It’s not that we can’t talk to each other or 
that I have a problem with her, but we prefer just to be separated. The teacher told us to work 
together. It was uncomfortable for both of us”. On the other hand, some students indicated that this 
cooperative learning experience had been an opportunity for them to know better new classmates and 
learn from them. As SI_6 stated: “I didn’t know Mary (invented name for anonymity reasons) was so 
good at maths. She helped us a lot and she explained us a lot of things. She is usually a person that 
doesn’t say much things, but when we worked together I saw she was really a good classmate. She is 
very nice”. Many students pointed out that they would have preferred to distribute the groups by 
themselves. As a students from DG_1 indicated: “I asked the teacher if we could just do the groups 
and work with who we wanted, but he didn’t let us do it our way. Andy (invented name for anonymity 
reasons) and I work good together. We have always worked together since we were in school. I didn’t 
like that”. When asked if they would like to repeat the experience, some of them stated that they 
wouldn’t mind, but others were much more reluctant. As SI_3 indicated “No more cooperative work, 
please. I am comfortable working alone and I am good with it. I don’t mind helping other people, but 
just let me work on my own”. A student from DG_2 indicated “To me it was a good experience. At the 
beginning it was rare to work with classmates I didn’t know much, but it was nice to see we could work 
well together. Now I know them better and I’ve become friends with them. As a new comer is not easy 
to meet new people, and the groups were a good chance for me”. In this regard, the feelings were 
different across students when they were asked about the possibility of new experiences like this last 
one. On one hand, as SI_1 stated “I wouldn’t mind to work again with my peers in groups. I think I 
learned some things from them and I also explained them some things. We helped each other”. On 
the other hand, as a student from DG_3 indicated “I don’t want to work more in groups. It’s very 
frustrating to see how I do all the job, try to help my peers and they never do nothing for me”. As 
stated above, the distribution of groups and selection of peers were issues that worried many students 
when asked about the possibility of taking part in future experiences similar to this one. As SI_4 
indicated “If instead of four students in each group next time it can be five, it would be better. We had 
to say no to Alex (invented name for anonymity reasons) and we still feel bad for it”. As SI_2 indicated 
“If we can choose how many people per group and we can choose who is in each group, no problem, 
but if we have to do it again as the teacher says, then I prefer not to work in group”. 

4 CONCLUSION 
Several authors have referred to the variety of feelings students experiment while learning through 
cooperative learning [28, 29, 30]. Hence, it was expectable that different opinions would be found 
when analysing students’ perceptions towards this learning methodology. Moreover, issues such as 
the distribution of groups, number of students per group and selection of peers have also been 
reported in previous studies as major concerns for some students [31, 32].  

The main conclusion from this study is that high-school mathematics students’ opinions on 
cooperative learning are very different across students. On one hand, many students enjoy with these 
types of experiences at the same time they benefit socially and academically. On the other hand, 
some students do not like this type of learning methodologies because they don’t like working with 
other peers or they just prefer to work on their own. Others are reluctant to help often other 
classmates and don’t feel comfortable in this type of learning environments. The distribution of groups, 
number of students per group and selection of classmates for each group are issues which concern 
students and that, according to them, may change their feelings and opinions towards this kind of 
learning methods. 
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HIGH-SCHOOL STUDENTS’ OPINIONS ON PEER TUTORING IN 
MATHEMATICS 

Lidon Moliner, Francisco Alegre, Gil Lorenzo 
Universitat Jaume I (SPAIN) 

Abstract 
Peer tutoring in mathematics has been widely employed during the last four decades in different 
educational contexts around the world. Most of the times, it is regarded as an enjoyable and interesting 
way of learning by many professionals and researchers in education. Nevertheless, students’ opinions 
regarding this methodology are rarely the main objective of research in most of the articles published in 
the field. In this research, the opinions of 25 high-school students who learned mathematics through 
peer tutoring in grade 9th in Spain were registered and analysed. The main objective of the research 
was to analyse the level of satisfaction regarding the peer tutoring experience as well as students’ 
perceived value of the peer tutoring method. Ten semi-structured interviews and five discussion groups 
were held with the students. All the information coming from the interviews and discussion groups was 
analysed qualitatively using content analysis. Results suggest that most of the students enjoyed the 
experience. Many of them thought that the experience had been valuable from academic and social 
perspectives. Nevertheless, some of them did not really understand the way students were paired and 
thought that they could have benefit more from this methodology if they would have been assigned a 
different peer. The main conclusion is that, although most students enjoy with peer tutoring and it may 
be beneficial academically and socially for them, there is a minority of students who do not embrace it 
and they don’t benefit from it in any way. 

Keywords: peer tutoring, mathematics, high-school, opinions. 

1 INTRODUCTION 
Peer tutoring has been employed in mathematics since the 70s [1, 2, 3, 4, 5]. Even though it started as 
an innovative learning methodology for remedial and special education students, during the 90s its 
implementation was expanded to all types of students and educational contexts, including all, 
overachievers, underachievers and average students [6, 7, 8, 9, 10]. Although before the 2000s most of 
the times the intervention focused on k-12 students, several studies also indicated that this methodology 
could be beneficial in higher education [11, 12, 13]. The main variable analysed during these decades 
was mathematics achievement most of the times. During the last years, the psychological and social 
variables that may influence the learning process or improve as a result of the intervention have been 
examined in depth [14, 15, 16, 17]. Nevertheless, students’ opinions are rarely the main variable of 
research in peer tutoring experiences in mathematics. Although most of the times participants’ opinions 
in this type of experiences are reported, they do not constitute the main objective of the research. Most 
of the times, peer tutoring in mathematics is reported as an enjoyable and interesting way of learning by 
many professionals and researchers in education [18, 19, 20, 21]. Nevertheless, the absence of studies 
that analyse exclusively students’ opinions regarding this methodology is notorious. For all these 
reasons, this study focuses solely on students’ opinion in peer tutoring in mathematics. 

2 METHODOLOGY 
A qualitative design was used to gather the information from this study. A total of 25 students from a 
public high-school in Spain participated in this research. These students had combined individual 
learning with peer tutoring in mathematics during the 9th grade course. Their global mathematics skills 
were average. The sociocultural and socioeconomic level of their families was also average. Ten semi-
structured interviews and five discussion groups were held with the students [22, 23]. There were three 
students in each focus group. A draw was performed to assign students to the semi-structured interviews 
or to the focus groups, so that they were assigned on a probabilistic basis [24]. A qualitative content 
analysis was performed to gather and interpret all the qualitative information obtained from the focus 
groups and the semi-structured interviews [25]. The codification of the semi-structured interviews and 
focus groups was as follows: I_6 refers to the semi-structured interview number 6 and F_2 refers to 
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focus group number 2. Students’ names reported during the interviews and focus groups have been 
changed due to anonymity reasons. 

3 RESULTS 
Results suggest that most of the students enjoyed the experience. As I_7 indicated, I liked having Sam 
as a peer tutor. He helped me a lot with my maths tasks. Sometimes I felt bad because he was always 
helping me and I almost never helped him, but we are good friends and he never complained about it. 
In this sense, as it was reported in F_1, I think this way of working is better than just sitting alone or 
separated. It’s good to have someone who can help you with maths by your side. Although the majority 
of opinions were similar to these ones, a small minority of students did not enjoy the peer tutoring 
experience. As I_3 indicated, I didn’t enjoy it at all. Rob is a very rare classmate, everybody knows it. 
He is not a bad mate, I have no problem with him, but it’s difficult to work with him as he doesn’t speak 
much. Most of the times I had to start the conversation. It was a little uncomfortable to me. In this sense, 
some of them complained about the fact they were not paired with their best friend. As I_5 indicated, I 
wanted to go with Julia. We are best friends since 2nd grade. We work well together. I don’t understand 
why I have to work with someone I don’t know or that is not as good as her. In some of these cases, the 
students recognized that being paired with someone they didn’t like much was more beneficial for them 
from an academic perspective. As F_2 indicated, I wanted to go with Bob because we are good friends, 
but I know Taylor helped me a lot and that Bob is not very good at math. 

Many of them thought that the experience had been valuable from academic and social perspectives. 
As I_6 indicated, it was not funny because Karen was always correcting me and indicating the mistakes 
I had, but at least I learned a lot and I know when I did something wrong immediately. The fact that 
some of them established closer relationships with other classmates was also a valuable point according 
to them. As F_5 indicated, I think I hadn’t talked before to Tom before the tutoring sessions. We didn’t 
go to school together and I barely knew anything about him. It was nice to know him a little bit more. He 
is a nicer dude than what I expected. 

On the negative side, some of the students did not really understand the way students were paired and 
thought that they could have benefit more from this methodology if they would have been assigned a 
different peer. As I_9 indicated, I don’t understand why we did that (the peer tutoring experience).I don’t 
like to work with other people and, if I have to do it, at least I want to make sure I’m working with the 
people I want, why do I have to explain things to others? Although it was just a minority of students who 
stated they didn’t like at all the experience, the reluctance showed by them as very strong. As indicated 
by F_4, I hope we don’t do anything like this in a long time. I hated to work with Kevin. He doesn’t listen 
to me when I try to explain something and he never helps me. That’s not working in pairs, that’s me 
doing the whole work. 

4 DISCUSSION 
The results reported in this study are consistent with previous research in the field of peer tutoring in 
mathematics [26, 27, 28, 29]. As indicated by several authors, it is expectable that students’ opinions 
towards this learning methodology will be mostly positive or, at least, not negative [30, 31, 32]. Hence, 
given the previous studies of peer tutoring in mathematics, results are not surprising and do not differ 
significantly from the most common reports in the field [33, 34, 35]. 

5 CONCLUSIONS 
The main conclusion is that, although most students enjoy with peer tutoring and it may be beneficial 
academically and socially for them, there is a minority of students who do not embrace it and they don’t 
benefit from it in any way. In this sense, peer tutoring can be beneficial for many students and it can be 
expected that most of them will enjoy the experience and it will be valuable for them from academic and 
social perspectives. Nevertheless, researchers must also bear in mind that a small percentage of 
students will not embrace this methodology for several reasons, and that changing their opinions 
towards them may be extremely difficult. 
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Abstract 
What's Sustainable Financial Literacy? "Sustainability Literacy" is the knowledge, skills and mindsets 
that allow individuals to become deeply committed to building a sustainable future and assisting in 
making informed and effective decisions to this end. And Sustainable Finance aims at integrating 
environmental, social or governance (ESG) criteria into financial services. 

Financial Sustainable Literacy (SFinLit) is 2 years, ERASMUS+ KA201 Innovation Project focused in 
the Innovative practices in digital era. Is very much centred in the reinforcement of Digital, Financial 
Literacy and Learn to learn Competences in School Education. Financial Literacy is a core life skill for 
participating in modern society, and Coronavirus crisis, has put under the spotlight in a very dramatic 
way how important Digital Competences are. In this crisis context and in a very strong way too, the 
digital gap is showing to be a critical point, that has to be urgently addressed. UNED will share with the 
consortium his experience in Digital Education Technologies, Blended Learning, and on-line most 
appropriated methodologies so the Project can provide to the target group (Young Students) with the 
knowledge and skills they needed to improve their Financial Literacy, Digital and Learn to Learn 
competences. A Consortia composed by 7 partners (apart from the UNED), from Tertiary Level (Laurea 
University of Applied Sciences) School Public Institutions (Agora Roermond School) Non Profit 
Associations in the field of financial training for professionals and Young students(IEF), Administrative 
Education Institutions(Regional Directorate for Primary and Secondary School of Thessaly) Financial 
and Banking Institutions (EFFEBI and EBTN) and a Tertiary Level Institution very much focused on 
innovative and Technology Enhanced Learning (Munster Technological University), that covers a wide 
range of perspectives, skills and knowledge, will address the objectives of understanding what Socially 
Responsible Finance is, show Socially Responsible Actions development and good practices, develop 
contents adapted to the needs of the target group, develop a training model addressing the main topic 
of Financial Literacy and develop training free on-line contents, to the target groups primarily by students 
but also for general users, industry, employees and stakeholders, to give effective answers to the 
emerging challenges. 

The Project objectives will be expressed in 2 Intellectual Outputs (IO's), which will be carried out in a 
collaborative way, under a IO leader. Those are: 

1 Lead by IEF.Training material. It includes searching, collecting and selecting all the best contents 
from different sectors, finances, but also from the educational framework across all their levels, 
related to this subject. This IO2 Integrates three activities. A1; Defining Learning ObjectivesA2; 
Developing the training curriculum and A3; Develop the pedagogical contents of the training 
materials. Previously consortium made a Compendium of the Good Practices and collect existing 
material on sustainable financial literacy. 

2 Lead by CIT. Developing of tools and guidelines for training on Sustainable Financial Literacy for 
secondary school level programme. 

The project is completed with learning sessions about learning environment and contents for 
trainers/tutors and technical staff face to face in Cork by CIT trainers. 

Keywords: Key competencies, ICT, youth basic skills, financial sustainability. 

1 INTRODUCTION 
The aim of the proposal is to develop sustainable financial literacy skills of young students. The project 
intends to introduce financial decision-making not only from economic perspective, but also considering 
extra-financial aspects (social, environmental, and good governance).  
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These financial decisions have evolved together with social norms and values. Inequalities, negative 
externalities, poor corporate governance practices, as well as environmental impacts and climate 
changes as a result of business activity, have led to ESG (Environmental Social and corporate 
Governance) aspects being considered in the different processes related to finance. 
Sustainable financial literacy is a core life skill for participating in modern society. The project seeks to 
boost the financial literacy and make the young people attending the training reflect in order to identify 
the criteria followed to invest from a sustainability responsible perspective and identify the entities active 
in this investment process. In particular, the purpose of the project is to provide a flexible, self-learning, 
but also customized training model to support the young generation to assist in their financial and 
investment choices, not only for business but also for personal finance. The importance of personal 
financial literacy skills is emphasized during different crisis situations, like the ongoing corona pandemic. 
According to World Economic Forum, the coronavirus pandemic is reshaping education and could have 
a lasting impact on the trajectory of learning innovation and digitization, as it has already rapidly changed 
how millions around the globe are educated. New technical solutions for education will be needed, as 
well as resilience from our educational systems. The pandemic has strengthened the need to boost the 
development of digital tools, learning platforms and other high-quality online learning resources with 
open, free access that support the acquirement of the skills and competences young people need in the 
unpredictable world, such as informed decision making, critical thinking, creative problem solving and 
adaptability. It is also vitally important to find solutions that narrow socioeconomic equality gaps. 
Additionally, the learning is getting more personalized, and students will take ownership over their own 
learning. The purpose of our project is to respond to this rapidly rising need of high-quality online tools 
and platforms by developing a tool with pedagogically sound approach that helps young people to 
develop sustainable financial know-how, make smart and sustainable financial decisions, understand 
money management, deal with a constantly changing economy, navigate inevitable challenges and take 
charge of their own financial future. 
The transnational implementation of the project enables the invocation of best practices of sustainable 
financial literacy promoters of each participating country and supports the creation of the learning 
resource that considers and is in line with Europe’s common sustainability objects, and specific needs 
to harmonize the sustainable finance education of European young citizens to facilitate them to adapt 
to the constantly changing economy. This is now more important than ever since the coronavirus crisis 
clearly demonstrates the "critical need" for Europe to strengthen the resilience of its economy against 
climate and environmental threats. The sight of the long-term sustainability objectives, such as making 
Europe climate-neutral by 2050, should not be lost. Green finance, European Green Deal and Renewed 
Sustainable Finance Strategy should be key focus also of post-virus recovery phase. New economic 
thinking is needed and needs to be taught to the young people. A transition to sustainable degrowth is 
actual. Companies should learn to be more sustainable in the future and become more stakeholder-
centric, which means not just caring about shareholders but other key stakeholders as well, including 
employees, consumers, and communities. The attention from GDP as an indicator of well-being should 
be shifted towards measures that put people and the environment first, such as well-being budget or 
gross national happiness index. 
The Consortium is composed by 8 Partners: UNED is the Coordinator and will share its experience in 
Digital Education Technologies, Blended Learning and more appropriate online methodologies so that 
the project can provide the target group, from Tertiary Level (Laurea University of Applied Sciences) 
School Public Institutions (Agora Roermond School) Non Profit Associations in the field of Financial 
training for professionals and Young students (IEF), Administrative Education Institutions (Regional 
Directorate for Primary and Secondary School of Thessaly) Financial and Banking Institutions (EFFEBI 
and EBTN) and a Tertiary Level Institution very much focused on innovative and Technology Enhanced 
Learning (Munster Technological University), that covers a wide range of perspectives, skills and 
knowledge. 

2 METHODOLOGY 

2.1 Project objective 
1 Understand what Socially Responsible Finance is 
2 Identify financial entities and products from an extra financial perspective. 
3 Show promoters of Socially Responsible Finance and activities developed. 
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4 Know the good practices followed by companies worldwide. 
5 Develop content adapted to the needs of the target group (young students) 
6 Develop a training model addressing the main topic of the financial literacy to boost young 

students’ capacity of undertake socially responsible financial choices. 
7 Elaborate online training contents and concrete tools and learning materials to the students and 

teachers, adapted on the needs of the target group and available online, free of charge, translated 
into all consortium languages.  

2.2 Project Target Groups 
Primary: Secondary Schools students and teachers 

Secondary: VET students and teachers and general public 

2.3 Project Outcomes  
Training material: It includes searching, compiling, and selecting the best content from different 
sectors, finance, but also from the educational framework at all its levels, related to this matter. This 
course is especially useful for VET, because it is VET where vulnerable groups generally arrive after 
they leave the regular education path, and it can also be developed in continuous training, since this is 
transferable to all educational levels. 

Tools and guidelines for training in Sustainable Financial Education in secondary education: A 
key innovation in this project will be an open and flexible learning environment with a course 
recommendation engine where students choose topics of interest and the learning platform presents 
them with relevant learning plans. 

2.4 Implementation 
The aim of the proposal is to develop sustainable financial literacy skills of young students. The project 
intends to introduce financial decision-making not only from economic perspective, but also considering 
extra-financial aspects (social, environmental, and good governance). 

Our objectives 1. Understand what Socially Responsible Finance is, 2. Identify financial entities and 
products from an extra financial perspective and 4. Know the good practices followed by companies 
worldwide, will be achieved through the development of the activities planned for obtain the first result 
our O1 Compendium of the Good Practices and existing material on sustainable financial literacy. 
Coordinate by LAUREA with the collaboration of all partners. 

The Consortium is conducting a transnational research regarding good practices in socially responsible 
financial education provision in Partners’ countries. Furthermore, they will analyze and select already 
existing material (OER) regarding the sustainable financial literacy for secondary level schools’ students. 

This will facilitate the identification of innovative training program, supplementary materials and delivery 
modes. 

The necessary participants in addition of partners teams will be key stakeholders in each participating 
country that provide educational materials for young generations on sustainable financial literacy, such 
as e.g. educational institutions, organizations providing programs supporting entrepreneurship and 
consumer education, national influencers that help young people to develop their skills in economics 
and working life, national organizations which assist private persons struggling with a financial crisis in 
solving their debt and payment problems. 

To obtain our objectives 5. Develop content adapted to the needs of the target group (young students) 
and 6. Develop a training model addressing the main topic of the financial literacy to boost young 
students’ capacity of undertake socially responsible financial choices, we are developing the activities 
planned for obtain the results of our O2 Training material.  

Coordinated by Institut d’Estudis Financers with the collaboration of all partners. Will allow us to design 
a SET OF COMPETENCIES that include: UNITS OF COMPETENCY (UC) and EVALUATION 
CRITERIA (activities related) and a complete training curriculum and Learning Outcomes and also 
training materials to virtualize (pdf, forms, quiz, videos, etc…) and evaluation and certification tools to 
virtualize in O3. 
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Partners are being helped by at least 5 participants of Focus group in each country, selected by partners 
between professionals from the areas within areas of educational, financial or pedagogy experts and 
teachers of all different educational levels and they contribute: 

For get our objective 7. Elaborate training contents adapted on the needs of the target group and 
available online, free of charge, translated in all consortium languages will be develop the activities 
planned for obtain the results of our O3, coordinate by Munster Technological University with the 
collaboration of all partners, in an open and flexible learning environment with a course recommendation 
engine where learners can follow custom learning paths based on their own learning needs, with 
learning resources and instructions and guidelines highlighting the duration, effort and activities involved 
in completing the program and keeping track of learning. 

The learning activity training sessions help our organizations to use the results obtained and to maintain 
the sustainability of the project because will be designed for professionals from partner organizations, 
to help us achieve our objectives. Since they will facilitate knowledge about the use of the instruments 
developed, the pedagogical guide and the set of competencies of teachers, both for the application of 
these in future courses of the organizations themselves, as well as for their future promotion among 
agents interested in each country, that with the rest of our dissemination plan will be thinking for reach 
our objective 3. Show promoters of Socially Responsible Finance and activities developed. 

3 RESULTS 
The results, defined in the following Intellectual Outputs (IOs), are expected during the project and on 
its completion: 

3.1 IO1 Compendium of the Good Practices and existing material on 
sustainable financial literacy (Coordinate by LAUREA) 

From September 2020 to August 2021, the consortium is conducting a transnational research regarding 
good practices in socially responsible financial education provision in Partners’ countries. Furthermore, 
they will analyse and select already existing material (OER) regarding the sustainable financial literacy 
for secondary level schools’ students. 

This will facilitate the identification of innovative training programme, supplementary materials and 
delivery modes trough the following activities: 

• A1 – Analysis and collection of good practices 
• A2 – Overview and analysis of the already existing recent/updated material (OER) regarding the 

socially responsible finance 

• A3 – Development of the Compendium in the field of sustainable financial literacy. 

We will obtain the following deliverables:  

• Compendium (critical literature, educational programs, materials and tools...) 

• Annexes: reports of the key stakeholders contributions (results of survey) 
• Recommendations 

3.2 IO2 Training material (Coordinate by Institut d’Estudis Financers) 
From November 2020 until the end of the project to allow their updating after pilot the Consortium is 
developing the pilot training programme that addresses the main theme of socially responsible finance, 
including the ESG (Environmental Social and corporate Governance). 

Partners is developing the training material adapting the material of the identified OERs or creating new 
pedagogical contents for the specific training trough the following activities: 

• A1 - Defining LOs in line with the EU LLL instruments 

• A2 - Developing the training curriculum. 
• A2 - Develop the pedagogical contents of the training materials (Adapting existing OER and/or 

developing of new ones for the training/ didactic guide (PTT) for teachers and students). 

We will obtain the following deliverables:  
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• Training curriculum: the LOs must include: UNITS OF COMPETENCY (UC) and EVALUATION 
CRITERIA (activities related), essential to assess the level of acquisition later. 

• Training materials to virtualize (pdf, forms, quiz, videos, etc…) 
• Evaluation and certification tools. 

3.3 IO3 Tools and guidelines for training on Sustainable Financial Literacy for 
secondary school level programme (Coordinate by MUNSTER 
TECHNOLOGICAL UNIVERSITY) 

From July 2021 until the end of the project to allow their updating after pilot the Consortium will develop 
the following activities: 

• A1 Create an open and flexible learning environment with a course recommendation engine 
where learners can follow custom learning paths based on their own learning needs. 

• A2 Publish learning resources so that they can be used within and beyond traditional learning 
environments, both online and offline 

• A3 Design of onboarding for learners to include instructions and guidelines highlighting the 
duration, effort and activities involved in completing the programme and keeping track of learning. 

We will obtain the following deliverables:  

• Open and flexible learning environment with the minimum elements: course recommendation 
engine, "walkthroughs", discussion place, etc.… 

• Learning content: micro-learning objects (“micro-lessons” or “blocks”) of digital learning content 
based in outputs in IO1 and IO2. With specific evidence-based guidance related to sustainable 
financial literacy. 

• Onboarding for learners 

4 CONCLUSIONS 
Finances are one of the key aspects in our daily life and as we are going to the circular economy, the 
synergy between Finances and Sustainability are mandatory. Sustainable development is an integrated 
concept with three main aspects: economic, social, and environmental and the finance can have a 
leading position inside an inclusive economy contributing to sustainable development. 

We are focusing our project to the youth generation as they need to have tools inside their backpack for 
the life but thinking to them in a useful aspect of their activities. But we are managing the rise of the 
long-life learning as we need to be along all generations as another accompanying measure and tasks. 
Some of the challenges every country face is how to become a learning and knowledge (digital) society 
and ensure that their citizens are equipped with knowledge, skills, and qualification they will need in the 
present and in the future. 

We will develop our project in two Intellectual Outputs (Training materials and Tools and guidelines for 
training on Sustainable Financial Literacy for secondary school level programme) as the first IO are not 
being financed by the Spanish Agency. The results will provide educational activities that in a modern, 
open, technology aware and user-oriented way will approach our world of Financial Literacy to 
everybody. 
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The activities related to those range from the Associations and companies leading activities with young 
people to other Institutions that lead with Electrical Engineers and their students, and future STEM 
students, where is intended to disseminate the products and knowledge gained by the project users'. 

ª Spain 

1 *FUNDACIÓN CIBERVOLUNTARIOS a network of 1552 Cyber Volunteers. We carry out activities 
from local to global, in direct annual collaboration with 767 entities, always using technological tools as 
a means of solving needs in an innovative, open, transparent, ethical, sustainable and inclusive way. 

2 *INSTITUTO RAMIRO DE MAEZTU attends secondary school and baccalaureate students in their 
comprehensive training as future members of the Society. We offer as well, studies in International 3 
Baccalaureate (IB). Among our activities, the teaching of common subjects according the Spanish 
curricula and the implementation of various workshops, seminars, meetings and curricular activities We 
actively as regular members in United Nations. Organization initiatives such as Global Classrooms, 
being a UNESCO school member. 

3 *The Spanish Chapter of the IEEE Education Society is one of more than twenty active chapters at 
IEEE Spain Section. It is active since more than 15 years and promotes resources related with the IEEE 
Education Society. Concretely, the fields of interest of Education Chapter inside the IEEE Spain Section 
are the theory and practice of education and educational technology involved in the effective delivery of 
knowledge within the scope of interest of IEEE. 

4 *The IEEE Spain Section brings local actions to more than 3,000 members of IEEE in Spain (from 
more than 400.000 members worldwide). This section belongs to the IEEE Region 8, one of the 10 
geographic areas of IEEE, including Europe, Middle East and Africa. The IEEE Spain Section joint the 
efforts of the IEEE members in Spain including the chapters of the IEEE Technical Societies as well 
other Organization Units, like the Student Branches, Woman in Engineering, Life Members and Young 
Professionals. 

5 *IEEE UNED Student Branch (who collaborate to carry out technical activities and to carry out activities 
with high school youth to attract them to the STEM areas) 

6 *The PLAZA ROBOTICA (SPAIN) is focused in three main activities: technological developments, 
training offer and technological consultancy. These three areas of action are related to educational 
robotics and STEAM. These activities are intended to provide educational resources for young students 
and young adults. Furthermore, we encourage technologies to promote tools and educational contents 
which promote sustainable development. 

7 *Asociación Española Desafío y Acompañamiento de Afectados por el COVID-19 in contact with every 
type of vulnerable target groups after the COVID 19 crisis  

8 *Asociación Nacional de Centros de Certificados de Profesionalidad with relationship with business 
organizations where ANCCP participates, like CEOE, CECE, and educational public national 
administrations, FUNDAE, INCUAL, SEPE, and with the universities with which has collaboration 
agreements: Pablo de Olavide, UNED, UCM. ANCCP . Also has a EU VET centers consortium, they 
are a very active organizations in Europe. 

9 *ASEM-Asociación de mujeres empresarias, is the largest network of businesswomen, managers and 
professionals in Asturias. With an intersectoral nature, it was born in 1996 in order to be a showcase 
that allows visualizing and communicating the ways of doing and the results of women in the business 
world, uniting talents, to generate valuable links between our associates and society in general. 

10 *Ministry of education of CATALONIA GOVERNEMENT (the CORONA crisis made impossible to 
obtain an official signature now) 

ª Finland 

11 *NUORI YRITTÄJYYS. (Junior Achievement Finland) goal is to advance entrepreneurial attitude and 
an active lifestyle among Finnish youths by increasing their knowledge of entrepreneurship, providing 
entrepreneurial experiences, enhancing readiness for working life and financial management skills. 

12 *FINANCIALLA Finance Finland (FFI) is the common voice of the Finnish financial sector and 
represents the interests of its members. We are the modern financial sector’s most skilled, most efficient 
representative nationally and internationally. 
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ª Greece 

13 *1ST EPAL of Trikala SECONDARY EDUCATION AUTHORITY. MINISTRY OF EDUCATION, 
RESEARCH AND RELIGIOUS AFFAIRS GREECE 

ª Italy 

14 *The "Foundation for Financial Education and Savings" established on the initiative of the Italian 
Banking Association is a non-profit legal entity 

ª Ireland 

15 *PROSPEKTIKER. An expert team in foresight and strategic planning. They work to help build the 
future of organizations 
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THE ENHANCEMENT OF STUDENT SATISFACTION IN REMOTE 
LEARNING ORGANIZATION QUALITY 
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Kazan National Research Technological University (RUSSIAN FEDERATION) 

Abstract 
Relevance. The necessity to maintain the rhythm of the educational process in the context of 
pandemics and other unforeseen circumstances and to increase student satisfaction with the quality of 
remote education and their motivation for independent work, determines the relevance of the 
implementation of available methods for optimizing the educational trajectory of mastering the 
discipline during the forced transition from face-to-face to remote learning. The aim of this study is 
development of tools for improving the quality of remote learning organization and measuring student 
satisfaction. 

Methodology. A pedagogical experiment was carried out on the basis of the Kazan National Research 
Technological University (KNRTU), in two groups of 1st year students: (1) of the Quality Management 
Bachelor program and (2) of the Standardization and Metrology Bachelor program, during the period 
of the self-isolation regime (in the spring semester of 2020). At the ascertaining stage of the 
experiment (March 2020), a survey of students was conducted on the problems of remote learning 
organization quality and their satisfaction in training, using the Likert scale. At the formative stage 
(March-May 2020), a calendar plan and a network schedule for mastering the discipline were 
developed to improve the quality of remote learning organization. In the experimental group of the 
Quality Management program the developed tools were introduced; in the control group of the 
Standardization and Metrology program these tools were not used. At the control stage, repeated 
survey of students of both groups was carried out, similar to the ascertaining stage. 

Results. In the course of the pedagogical experiment on the introduction of tools for improving the 
quality of the organization of distance learning, it was established: at the ascertaining stage, there 
were mostly “strongly disagree” answers in the students' responses to the Likert scale statements that 
digital resources, schedule, topics of classes and tasks for the period of remote learning are known in 
advance and are unchanged; at the control stage, to the same statements, 100% of the students in 
the experimental group chose the answer “strongly agree”. On the statements “the organization of 
training allows you to independently plan the course of mastering disciplines” and “I am satisfied with 
the quality of the organization of remote learning” at the ascertaining stage, the answer “strongly 
disagree” was chosen by 92% and 78% of students, respectively. At the control stage in the 
experimental group, 92% and 86% of students chose “strongly agree” for the same statements, 
respectively. At the control stage in the control group, 38% “partially disagree” with the statement “the 
organization of training allows you to independently plan the course of mastering the disciplines”, 52% 
“partially agree” with the statement “I am satisfied with the quality of the organization of remote 
learning”. The answers distribution histograms are presented. 

The scientific and practical results of the study are aimed at maintaining the rhythm of the educational 
process in emergencies, pandemics, individual unforeseen circumstances and indicate the positive 
impact of the proposed tools for improving the quality of remote learning organization on student 
satisfaction with the learning process. 

Keywords: learning organization, quality management, student satisfaction, schedule, learning path, 
remote learning, experiment. 

1 INTRODUCTION 
The rapid worldwide spread of COVID-19 in the spring of 2020 and the introduction of a long-term 
forced self-isolation regime required an urgent transformation of the educational process from 
educational institutions in many countries. The traditional in-person method of training personnel 
within the framework of classroom studies has been replaced by remote learning using digital 
technologies. Similar transformations in the training process took place in Russian universities in 
connection with the introduction of self-isolation on March 16, 2020 and the transition to remote 
interaction between teachers and students. It is natural that the initial period of the introduction of new 
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forms of interaction between teachers and students was accompanied by a violation of the rhythm of 
the educational process, deviations in the content and schedule of academic disciplines, a variety of 
used options for electronic resources, digital platforms, messaging programs, etc. 

It is known that resistance to innovations, the development of negative emotions and experiences, 
affects the cognitive assessment of changes and satisfaction with them [1]. During the period of the 
beginning of the forced transition to remote learning, the following were registered: an increase in the 
duration of screen time for both, students and teachers; increased loads on the visual analyzer, 
musculoskeletal and nervous systems, which together negatively affect health [2]. At the same time, it 
was found that self-organization, without which effective remote learning is impossible, is formed in the 
process of adaptation of students to innovations, the speed of which depends on the awareness of 
options for individual educational routes, due to the structural decomposition of the complex content of 
disciplines [3]. It was revealed that even with traditional in-person teaching, effective extracurricular 
independent work of students is possible only with a clear agreement on the scope of work and the 
workload of students [4]. 

In addition, the need to preserve the quality of the educational process in unforeseen circumstances 
requires the teacher to develop a set and sequence of intermediate control points in the modular 
construction of the discipline, in the form of a collection of assessment tools focused on the final result 
of the student's mastering of the subject [5, 6]. Indeed, the organization and assessment of learning 
outcomes remains one of the problems of online education and affects the motivation and success of 
students mastering the discipline [7]. The introduction of digital pedagogy requires new architectonics 
of education, technologization and algorithmicization of educational processes, which is consistent 
with the general development trends of Industry 4.0, which involves the introduction of digital 
technologies in various spheres of an individual's life. In particular, it is shown that model schemes for 
mastering disciplines allow a student to choose the architecture of his own educational trajectory, 
which will ensure an increase in the quality of education [8]. 

Accordingly, the problems of maintaining the rhythm of the educational process in the context of 
pandemics and other unforeseen circumstances, increasing student satisfaction with distant education 
and their motivation for independent work, determine the relevance of optimizing the educational 
trajectory of mastering the discipline, in the context of trends in algorithmic processes within Industry 
4.0. The purpose of this study is to develop tools for improving the quality of the organization of 
remote learning and measuring student satisfaction. 

2 METHODOLOGY 
The use of theoretical research methods (analysis, synthesis, systematization of scientific results and 
the method of analogies), suggests that the remote interaction of a teacher with a group of students 
during remote learning can be considered as an analogue of the work of remote project teams, which 
has a time frame, measurable indicators and involves the division of the works complex divided into a 
sequence of tasks and microtasks, which are well structured and understandable by performers [9]. 

Conceptual modeling of the calendar plan and the network schedule for mastering the discipline was 
preceded by a study of structuring, scheduling and visualization of the project progress, including in 
conditions of uncertainty [10]. A theoretical study close to the topic of this article is the work of K.M. 
Badau, where for structuring the educational process in order to self-organize students and build a 
learning path, it is recommended to use tools: network analysis technique, program evaluation and 
review techniques, critical path method, and a number of others [11]. However, the results of their 
practical implementation in a student mastering process of any discipline are not presented. 

This study is part of a complex of studies on the implementation of tools for improving the quality of 
remote learning organization at the Kazan National Research Technological University (KNRTU) and 
complements the results of A.E. Astafeva on the positive impact of Gantt Diagram for discipline on 
online class attendance and student performance [12]. 

A pedagogical experiment was carried out on the basis of KNRTU in two groups of 1st year students 
of the Quality Management and the Standardization and Metrology Bachelor programs, during the 
period of the self-isolation regime (in the spring semester of 2020). Each group of students enrolls 25 
people. At the ascertaining stage of the experiment (March 2020), a survey of students was conducted 
on the problems of the remote learning organization quality and on their satisfaction with learning 
using the Likert scale. At the formative stage (March-May 2020), a calendar plan and a network 
schedule for mastering the discipline were developed to improve the remote learning organization 
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quality. In the experimental group of the Quality Management direction the developed tools were 
introduced, in the control group of the Standardization and Metrology direction these tools were not 
used. At the control stage (May 2020), a repeated survey of students of both groups was carried out, 
similar to the ascertaining stage. 

3 RESULTS 

3.1 Results of the ascertaining stage of the experiment 
In the initial period of the introduction of the self-isolation regime in Russian universities, which 
traditionally carried out contact training of personnel, there was no unified system for organizing 
remote learning in disciplines that previously involved classroom training. In the emergency conditions 
of the transition to contactless learning, teachers could use digital resources Moodle, YouTube, Zoom, 
Skype, etc. to deliver lectures and monitor learning outcomes. To notify about the schedule and 
resource for placing lectures and assignments, SMS, E-mail, WhatsApp messages were used through 
the group leaders. 

The variety of digital resources used in various subjects, deviations in the schedule and content of 
training, disturbances in communication processes, increased workloads on the teacher, headmen 
and students impeded the quality organization of the educational process. At the same time, it should 
be noted that in most universities, discipline programs that include a thematic lesson plan and funds of 
assessment tools are not available to students. In such conditions, a remotely studying group of 
students is in conditions of uncertainty and the risk of missing a lesson / task, which significantly 
reduces student satisfaction with the quality of training. 

Satisfaction with online education and the motivation of students to study in self-isolation was 
assessed at the end of March 2020 during a remote express questionnaire following the results of two 
weeks of training in a new format (Table 1, ascertaining stage).  

Table 1. Results of questioning students on satisfaction with remote learning (obtained by the authors). 

Statement Ascertaining stage, 
March 2020 

Control stage, May 2020 

Experiment The control 

1. The schedule of classes is known and invariable at least 
a week before their start 

-1 (65%) 2 (100%) 2 (78%) 

2. Digital resources for conducting classes are known and 
unchanged at least a week before their start 

-2 (48%) 2 (100%) 2 (86%) 

3. Checkpoints (tasks) are known and unchanged at least 
a week before their delivery 

-2 (53%) 2 (100%) 1 (83%) 

4. Online classes do not coincide in time with other 
disciplines (there are no "overlaps" in the schedule) 

-1 (56%) 2 (100%) 1 (100%) 

5. The schedule is known and unchanged until the end of 
the semester. 

-2 (75%) 2 (100%) 0 (69%) 

6. The topics of the classes are known and unchanged 
until the end of the semester. 

-2 (83%) 2 (100%) 0 (53%) 

7. The set of control points (tasks) is known and 
unchanged until the end of the semester 

-2 (89%) 2 (100%) 0 (46%) 

8. I am satisfied with the quality of the organization of 
remote learning 

-2 (78%) 2 (86%) 1 (52%) 

9. Organization of training allows you to independently 
plan the course of mastering disciplines 

-2 (92%) 2 (92%) -1 (38%) 

The statements of the questionnaire, drawn up using the Likert scale, and the results of processing the 
answers are presented in the Table, where the numerical values correspond to the answers: -2 - 
strongly disagree; -1 - partially disagree; 0 - difficult to answer; 1 - partially agree; 2 - strongly agree. 

Table 1 contains only those answers (points) that were noted by the largest number of respondents. 
The statements in the questionnaire are arranged from particulars (1-7) to generals (8, 9). Thus, 
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statements 1-7 reflect the problems of the educational process organization and, obviously, affect the 
satisfaction of students with the quality of remote learning organization (statement 8), as well as the 
motivation for independent mastering of the discipline (statement 9). Accordingly, statements 8 and 9 
are control statements. 

Primary data processing was carried out using Microsoft Excel. It should be noted that the 
establishment of a correlation between the answers to statements 1-7 and 8, as well as 1-7 and 9 and 
the presentation of other statistical results of data processing are not the purpose of this study and will 
be reflected in a separate publication. 

The results of the initial survey, two weeks after the transition to remote learning, are characteristic of 
a situation of uncertainty in which teachers and students found themselves in self-isolation. The 
majority of respondents “partially disagree” with the stability of the schedule even within a week and 
the absence of “overlaps” and “strongly disagree” with the statements about the invariability of digital 
resources and control points; awareness of the content and schedule of disciplines until the end of the 
semester. Violation of the rhythm of the educational process in relation to traditional in-person training 
and the absence of a training trajectory for short and long term periods led to general dissatisfaction 
with the quality of the organization of remote learning and the impossibility of independent planning of 
the order of mastering disciplines. 

Answers to statements 1-7 (Table 1) during the ascertaining stage of the experiment made it possible 
to establish the need to optimize the process of mastering the discipline; control statements (8, 9) 
showed the need to improve the quality of the educational process organization to satisfy the 
consumer of educational services. 

3.2 Formative stage: introduction of tools to improve the quality of remote 
learning organization 

By analogy with managing the quality of work execution by remote project teams, a conceptual model 
of the schedule (Fig. 1) and a network of control events (Fig. 2) were developed. An example of tools 
for improving the remote learning organization quality is given for the “Health and Life Safety 
Management” discipline (hereinafter LS). In general terms, schedules reflect processes (in this case, 
lectures, practices, independent work) and/or control events (in this case, tasks), the sequence (chain) 
of which leads to the final result (in this case, to mastering the discipline). For tabular or graphical 
optimization of the course of mastering the discipline, it is recommended to use Project Expert. 

 
Figure 1. Conceptual model of the schedule for mastering the LS discipline (developed by the author). 

3
4

1
2

7
8

5
6

11
12

9
10

15
16

13
14

17
18

Module 1. Theoretical foundations of LS. Topic 1. Concepts of LS
Topic 2. Legal basis of LS
Topic 3. Operational safety
Topic 4: Ergonomics and Psychology of LS
Module 2. Industrial safety management. Topic 5. Industrial safety
Topic 6. Training of employees in industrial safety
Topic 7. Accidents and occupational diseases
Topic 8. Sanitation and hygiene of production
Topic 9: Exposure to dust and toxins, protection from them in 
production
Topic 10. Ventilation and lighting
Topic 11. Noise and vibration
Topic 12. Radiation
Topic 13. Electrical safety
Module 3. Emergencies and Civil Protection. Topic 14.Emergency
Topic 15. Civil protection
Topic 16. Earthquakes
Module 4. Topic 17. Fire safety
Module 5. Topic 18. Primary health care

Weeks Topics (Lectures in Moodle) Chekpoints (tasks in Moodle)

report
rewiew

essаy
summary

Quiz M.1
5

report
essay

5
summary

calculation
calculation

summary
calculation

calculation

essay

Quiz M.2

report

essаy
summary

Quiz M.3
Quiz M.4
Quiz M.5 Total Quiz

0121



 
Figure 2. Network of control events of mastering the LS discipline (developed by the author). 

In the experimental group of students of the Quality Management program the developed tools were 
introduced; in the control group of students of the Standardization and Metrology program these tools 
were not used. Moodle was chosen as the main platform for a teacher-student interaction. 

3.3 Results of the control stage of experiment 
At the control stage (May 2020), a repeated survey of students of both groups was carried out, similar 
to the ascertaining stage. As a result, it was revealed: 

1 experimental group: the popularity and invariability of the topic, the schedule of classes / 
assignments, digital resources, both in the short and long term (statements 1-7, Table 1); high 
satisfaction with the quality of the organization of remote learning and readiness for 
independent planning of the way of mastering the subject was registered (statements 8, 9, 
Table 1). 

2 control group: there was an increase in the orderliness of the educational process in the short 
term (statements 1-3, Table 1); the uncertainty of long-term planning has been established 
(statements 5-7, Table 1), which does not allow you to independently choose the learning path 
(statement 9, Table 1); the growth of loyalty to remote learning is shown (statement 8, Table 1). 
This, in addition to increasing the efficiency of its organization, can also be due to the general 
adaptation of students to changes. 

Fig. 3 shows the percentage distribution of answers for statement 8, for all points of the Likert scale.  

 
Figure 3. Student satisfaction with the organization of remote learning, in% of responses to the 8 Likert 

scale statement, according to Table 1 (received by the author). 
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Figure 4. The possibility of self-planning by the student of the course of mastering the discipline, in% of 

responses to the statement 9 Likert scale, according to Table 1 (received by the author). 

Fig. 3 allows you to clearly demonstrate the change in student satisfaction with the remote learning 
quality: from a sharply negative attitude during an unexpected transition to remote learning during the 
initial survey, to a more positive attitude in the context of student adaptation over time and an increase 
in the remote learning organization effectiveness in general. As a result of the experiment on the 
implementation of tools for improving the training organization quality, a significant increase in 
satisfaction was established due to the solution of the problems reflected in statements 1-7, Table 1. 
Similar changes were registered in students' motivation for independent learning, according to the 
distribution of answers to statement 9 (Fig. 4). 

It should be noted that the room of the Moodle platform, which houses all lectures and specific 
tasks/tests, according to Fig. 1, must be filled for the entire semester and, if necessary, be updated in 
advance, before the start of the next semester, so that students have a long-term view about the 
learning path. The restoration of traditional classroom training, in the face of the threat of the spread of 
COVID-19, does not exclude a return to self-isolation. 

In addition, providing students with a calendar plan for the development of an educational discipline 
(Fig. 1) and a network schedule with the presentation of checkpoints for individual modules of the 
discipline (Fig. 2), when they are developed for each subject of the curriculum and subject to full 
advance filling of Moodle classrooms, will allow for a student who finds himself on remote learning due 
to personal unforseen circumstances, to build an individual trajectory for mastering the discipline with 
an emphasis on mandatory checkpoints. The function of building individual educational trajectories for 
students studying remotely can also be taken over by deans. 

4 CONCLUSIONS 
The possibility of improving the remote learning organization quality by providing students with a 
calendar plan and a network schedule for mastering disciplines is theoretically substantiated, and their 
conceptual models are presented. In the course of the pedagogical experiment on the implementation 
of tools for improving the remote learning organization quality, it was established: at the ascertaining 
stage, in the students' responses to the Likert scale statements that digital resources, timetable, 
subjects of classes and tasks for the period of remote learning are known in advance and unchanged 
there were mostly “strongly disagree” answers; at the control stage, to the same statements, 100% of 
the students in the experimental group chose the answer “strongly agree”. 

On the statements “the organization of training allows you to independently plan the course of 
mastering disciplines” and “I am satisfied with the quality of the organization of remote learning” at the 
ascertaining stage, the answer “strongly disagree” was chosen by 92% and 78% of students, 
respectively. At the control stage in the experimental group, 92% and 86% of students chose “strongly 
agree” for the same statements, respectively. At the control stage in the control group, 38% “partially 
disagree” with the statement “the organization of training allows you to independently plan the course 
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of mastering the disciplines”, 52% “partially agree” with the statement “I am satisfied with the quality of 
the organization of remote learning”. The answers distribution histograms are presented. 

The scientific and practical results of the study are aimed at maintaining the rhythm of the educational 
process in emergencies, pandemics, individual unforeseen circumstances and indicate the positive 
impact of the proposed tools for improving the quality of remote learning organization on student 
satisfaction with the learning process. 
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Abstract 
The current health emergency has turned university education around. Students and teachers are being 
recycled in an accelerated way in a new educational environment: the digital environment. Virtual 
campuses become the technical means of extension to the traditional university space. There is a great 
diversity of activities that can be included, from the delivery of a report in digital format to interactive 
didactic activities that are embedded within the virtual campus. H5P is a free, open-source platform that 
allows the creation of interactive content to be integrated in the virtual field, with the aim of displaying 
user-friendly content or acting as evaluable activities. In this area, this work presents the results of an 
interactive activity compared to a traditional activity in a virtual environment. The impact on different 
teaching indicators is evaluated by considering: the grades obtained, the percentage of participation, as 
well as the general, specific, and transversal competencies achieved. The sample is carried out for a 
learning activity, of the wind energy subject, in the university master's degree in renewable energy and 
energy efficiency. 

Keywords: virtual campus, interactive activities, H5P. 

1 INTRODUCTION 
March 2020 was the beginning of the current health emergency. The World Health Organization (WHO) 
declared COVID-19 a pandemic after assessing the accelerated spread and severity of the deadly virus 
globally, social distancing was considered the means to slow the spread of the virus. [1] This situation 
has forced the closure of many activities, including higher education, forcing the migration from 
traditional face-to-face learning to online learning. [2-4]  

Online learning is the learning experiences provided through a digital network such as the Internet and 
specialized new technology programs with the aim of developing materials for educational purposes, 
imparting and evaluating [5]. It can be self-directed or instructor-led, and it can be synchronous (live 
interactions) or asynchronous (elapsed interactions). [6-7] 

According to a study called Class of 2030, conducted by Microsoft and McKinsey & Company's 
Education Practice, which incorporated surveys and focus groups with more than 2,000 students, 2,000 
educators, and the analysis of 150 investigations, they agree that the future of learning will be intensely 
social, student-centered, and supported by technology. In addition, educators will need more training, 
technologies, and time to be able to develop higher order social, emotional and cognitive skills in their 
students, such as: collaboration, problem solving, critical thinking and creativity, as well as personalized 
learning according to your interests and needs. [8] 

ISTE (International Society for Technology in Education) provided standards for teachers serving as a 
guide to correctly implement online training: Learner, Leader, Citizen, Collaborator, Designer, Facilitator, 
Analyst [9]. It highlights the importance of using a wide variety of elements to provide learning 
opportunities for students through a digital environment: 

• Learning environments that allow for broad collaboration and communication between educators 
and students. They may also include collaboration with subject matter experts and educational 
support personnel. 

• Digital learning content and interactive learning experiences that engage students in achieving 
specific learning goals. 

• The use of data and information to personalize learning and provide specific instruction. 
• A wide variety of formative and summative assessments. 
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In this context, this work implements two evaluative activities in a virtual environment within a university 
master's degree; one of them interactive and the other traditional, with the aim of evaluating the impact 
on different teaching indicators: the grades obtained, the percentage of participation, the general, 
specific and transversal competences achieved. 

The communication structure is as follows: the following subsection 1.1 explains the technology used to 
carry out the interactive activity-H5P. Section 2 details the methodology used, section 3 sets out the 
results obtained and finally section 4 shows the main conclusions. 

1.1 H5P 
H5P©, short for HTML5 Package, is a free collaborative workbench for creating interactive content [10]. 
It provides current CMSs (Content Management Systems) and LMSs (Learning Management Systems) 
with richer content. H5P content is responsive and mobile friendly. Perfectly integrable with any platform 
that supports embedded content (iframes) or for LMSs like Moodle, Canvas, Brightspace, Blackboard 
etc. It also has plugins for WordPress, Moodle, Drupal and several other publishing systems. 

H5P incorporates more than 40 types of activities, many of them with integration options with the 
gradebook. Among them, we highlight: 

• Agamoto: Allows users to interactively compare and explore a sequence of images. Authors may 
decide to add a short explanatory text for each image. 

• Find the HotSpot: Allows students to click somewhere on an image and get feedback on whether 
that was correct or incorrect based on the assignment description. The teacher uploads an image 
and defines several hotspots corresponding to details or sections of the image. 

• Image Sequencing: Allows you to sort a random set of images according to the description of a 
task. 

• TimeLine: Allows you to place a sequence of events in a chronological order. For each event you 
can add images and texts. 

• Accordion: Reduce the amount of text presented to readers. Readers decide which headlines to 
look more closely by expanding the headline. Excellent for providing an overview with optional 
detailed explanations. 

• Drag and drop: Allow the student to associate two or more elements and make logical connections 
visually. It supports multiple combinations of drag-and-drop zones; one-to-one, one-to-many, 
many-to-one, and many-to-many. 

• Drag the words: Allows content designers to create textual expressions with missing pieces of 
text. The end user drags a missing piece of text to its correct place, to form a complete expression. 

• Image pairing: Image pairing is a simple and effective activity that requires students to match 
pairs of images. 

• Column: It is the grouping of several interactive H5P contents within a coherent learning 
experience. 

• Image juxtaposition: Compare two images interactively. 
• Interactive book: Create interactive books from large amounts of interactive content such as 

interactive videos, questions, course presentations, etc. on multiple pages. 
• Questionnaire: The questionnaires can be used as surveys or open questions. You can use 

multiple choice questions or text input questions. 

• Course presentation: It allows you to add multiple choice questions, fill in the blanks, text, and 
other types of interactions in your presentations using just a web browser. 

2 METHODOLOGY 
Given the nature of the objectives of this research, it is approached through the quantitative approach. 

Figure 1 shows an overview of the applied methodology. 

Initial phase: Analysis of the ambit and selection of the activity. 
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The education level is university.  
Wind energy course included in the master of renewable energies and energy efficiency. 
It is a learning activity with a 10% weight in the total grade. 
Resources: Class materials, subject book, virtual learning platform, information obtained from the 
internet, teacher instructions 

Activity design phase: 

From the contents and objectives of the unit, two activities are designed.  
The fist activity is an interactive activity carried out with H5P and integrated into the virtual learning 
platform. 
The second activity consists of preparing a report in a word processor that will be later uploaded 
to the virtual learning platform. 

Evaluation phase: 

Analysis of the results obtained in terms of:  

o Participation & Motivation 
o Ratings 
o General, specific, and transversal competencies achieved. 

 
Figure 1. Overview of the applied methodology. Own elaboration. 

2.1 Activity design Phase 

2.1.1 Interactive activity 
The interactive activity has been developed with the H5P package. Different activities are grouped in 
the column activity. Among them, we highlight: Fill in the blanks, find the Hotspot, summary, drag text, 
drag and drop, multiple choice. Figure 2 shows examples of some questions from the interactive activity 
and the H5P object type. The students visualize the note once the activity is finished. 
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Figure 2. Interactive activity. Own elaboration. 

2.1.2 Traditional activity 
The traditional activity consists of a report in a process of text composed by: Cover, summary, index of 
contents, development (three parts), conclusions and articles. 
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The report format has specifications for text fonts, header and footer, etc. 

The student delivers the activity by uploading such report to a delivery box with a date deadline. 

The teacher qualifies the activity according to an evaluation rubric and issues feedback comments. 

3 RESULTS 
The results in terms of participation and qualifications are summarized in Figure 3. 

Regarding the participation of students in the activity, the percentage of participation is high in both 
groups. Note that this is the first activity of the course and, although it is not mandatory, it has a weight 
of 10% in the total grade. 

Average marks: The average score of the Group for the interactive activity (G1) is slightly higher (+0.86). 
We highlight that in this modality the rating is automatic. 

Regarding the grading scale, the extreme grades (outstanding and failed) have some differences, the 
number of outstanding grades is higher with the interactive activity, in turn there are no failed students. 
The middle marks are very similar in both groups. 

 
Figure 3. Results. Participation and qualifications. Own elaboration. 

Table 1, summarizes the general, specific, and transversal competences achieved in both groups, only 
visualize the content of the competencies that are not fulfilled. 
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Table 1. General, specific, and transversal competences achieved. 

 G1 G2 

General competences 

GC1- Ability to handle and analyze relevant bibliography on a topic related to one or 
more of the areas of renewable energy and energy efficiency, published both 
nationally and internationally. 

P P 

GC2- Ability to integrate knowledge and face the complexity of formulating reasoned 
judgments in the applicable field in a company in the renewable energy and energy 
efficiency sector, based on information that may be incomplete or limited. 

P P 

Transversal competences 

TC1- Ability to discriminate use of the basic information systems existing on the network. P P 

TC2- Ability to manage scientific and technical information. P P 

TC3- Linguistic skills, such as the ability to communicate verbally and in writing 
to convey ideas and decisions with clarity and rigor in the presentation. Q P 

TC4- Capacity for analysis and synthesis Q P 

TC5- Acquire a critical position on wrong approaches. P P 

TC6- Ability to make the right decisions. P P 

TC7-Autonomous Learning. P P 

TC8- Encourage creativity, initiative and proactivity. P P 

TC9- Adaptation to novel situations. P P 

Specific competences 

SC1- Ability to know the current panorama of wind energy as well as the technology 
necessary to obtain electrical energy through wind turbines and its export to the grid. P P 

SC2- Ability to analyze the different technologies and manufacturers available to 
create renewable energy exploitation systems, and to distinguish and critically select 
those qualities based on costs and their actual application. 

P P 

All competencies are fulfilled in both activities, except for two transversal competences directly related 
to Language Skills: ability to communicate in writing to convey clear ideas, rigor in presentation, ability 
to analyse and synthesize. 

One of the fundamental causes of the failed students in group 2 is precisely language skills. In general, 
academic performance is associated with language ability.[11] 

4 CONCLUSIONS 
The current COVID-19 pandemic has accelerated the process of transformation from classroom 
education to online education. Both students and teachers need continuous training in new 
technologies. 

This work compares the results of two evaluation activities in the field of higher education and in a virtual 
environment. One activity, fully interactive with an H5P package and integrated into the Moodle platform, 
and the other an activity written in word processing and uploaded to a mailbox on the same virtual 
learning platform. 

Participation in both groups was high, exceeding 80% despite being an optional activity. The rating 
results differ by 0,86 points. The interactive activity did not have failed students while the traditional 
activity had 4.76% failures. 

All the competences: general, specific, and transversal, initially established for this activity, are fulfilled, 
except for two transversal competences related to language skills. 

0130



Correctly designed interactive activities motivate students to participate. Moreover, the learning results 
are high, but the formula for online educational success must be based on a group of activities combining 
all the competencies to be achieved by the students. 
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Abstract  
System analysis and design is a critical aspect of Information Systems, as the different courses in the 
field clearly demonstrate. Unified Modelling Language (UML), which comprises several structural and 
behavioural diagrams to formally specify the target system design, has been extensively adopted for a 
long time, and it is still very popular.  Each diagram has a different purpose as it targets a different aspect 
or perspective of a given system, as well as diagrams may be used at different stages of the design 
process, which is not necessarily linear or prescriptive. However, the different diagrams are related and, 
in most cases, may be considered to be part of a seamless process. At an educational level, it is 
extremely important to approach system engineering in a systematic way in order to assure an effective 
process, which is correct and consistent. As students are not normally experienced professionals, it is 
important to create a learning environment that enhances the quality of experience and related learning 
outcomes. In this context, the alignment of concepts among the different diagrams may play a critical 
role as it can minimise inconsistencies in the design. In this paper, we discuss the alignment of concepts 
looking at a subset of UML (Use Case and Sequence diagrams) within the educational context. We 
analyse a simple scenario with an emphasis on interactions to highlight the relevance of the alignment 
of concepts from heterogeneous diagrams. Additionally, we provide future work and recommendations 
to explicit the seamless generation of information and its tracing from Use Case to Sequence diagrams. 
Keywords: UML, System Design, Requirements Engineering. 

1 INTRODUCTION   
System analysis and design is an important field in information systems. Innovative methods and 
approaches are constantly required to improve design processes in terms of effectiveness and 
efficiency.  Teaching in such a field may be challenging  [1], [2] due to different reasons including, but 
not limited to, significant developments in the environment, the evolution of technology, needs of the 
sector, and emerging or changing business trends. It influences the way students learn and normally 
leads to the need to enhance teaching methods accordingly. Indeed, case studies and project outcomes 
should be well framed and realistic in the context of actual business environments. At the same time, 
educational institutions focus on integrated skills and design curriculum to prepare students to meet the 
current and future job requirements.  

This paper aims at a narrowed discussion on the alignment of concepts from multiple diagrams. It 
becomes relevant to enable the complexity of system design in teaching and to assure, at the same 
time, design consistency and better management.  

Unified Modelling Language (UML) became a common approach to model software requirements in the 
late 90s, when it was proposed in the context of object-oriented software engineering methods. UML 
has been in use widely in teaching system analysis and design [3], [4]. UML is an extensive collection 
of notations and offers different diagrams to model systems behaviours and characteristics.  A single 
diagram is normally understood as a graphical representation of a certain aspect of the target system. 
The model can contain or be linked to descriptions or documents that lead to further stages of the 
development process [5], [6]. 

UML diagrams can be classified into two categories: static and dynamic. Static diagrams describe the 
structure of the system, and dynamic diagrams describe the behaviours of the system [7].  Representing 
key semantics by using these UML diagrams provide a concise view of aspects of the system. For 
example, Use Case diagrams depict and describe the users’ interaction with the system, while sequence 
diagrams mostly target the interactions among objects within the system. Class diagrams describe in 
detail objects, their attributes, and functionalities in the system. In general terms, diagrams facilitate 
team work, communication among members and to stakeholder, as well as they provide a direct 
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common understanding of the target system. Additionally, as visual tools, diagrams contribute to point 
out inconsistencies, discrepancies or conflicts in the system design. Some processes assume a diagram 
to be the input for the generation of other diagrams. For instance, a use case consists of basic flow 
steps that show actions to perform a particular task. Each step can be termed as the interaction among 
objects – i.e. described by Sequence diagrams – as well as UML communication diagrams can be 
generated accordingly by combining together information from class, sequence, and use case diagrams. 
After generation, such a diagram needs to be validated against the underpinning diagrams in order to 
confirm the correctness and the consistency of the design.   

A seamless diagram generation requires the extraction of appropriate information from input diagrams 
and a proper mapping in the output.  Such a process may be facilitated through concept alignment. In 
the context of this work, concept alignment can be defined as the identification and specification of 
semantic equivalences among concepts from different diagrams to be understood as a centralised 
knowledge base for the design. By explicitly formalising matching concepts, the design process 
increases its seamlessness features.     

In this paper, we only consider two UML diagrams (use case and sequence diagram) to discuss the 
required alignment of concepts and generate recommendations within the educational context.  

Structure of the paper. The introductory part is completed by Section 2, which briefly discusses the 
related work; Section 3 addresses the alignment of concepts, looking at use case and sequence 
diagram; finally, Section 4 provides the typical conclusions and an overview of future work. 

2 RELATED WORK 
UML is considered a simple, yet effective, modelling language [12], which helps professionals to improve 
the system development process by using different diagrams at different stages. [8] lists down the most 
widely used UML diagrams looking at various sources (tools, books, training, and courses).  

These diagrams address the same target system although reflecting different aspects. In such a context, 
the transformation of information and its propagation along the development process normally requires 
some mechanism, such as tracing or alignment [9]. Alignment and traceability can be defined as tracking 
the data, elements, and requirements along with the analysis and design phase.  

Some studies consider the two concepts to be mostly equivalent [10][11][9]. In software development, 
traceability is commonly understood as a track of the flow of information [12], [13].  In [14], authors 
discussed the benefits of traceability for innovative engineering processes as it can support and improve 
the effective realization of innovative ideas, typically items & services. In [12], authors suggest some 
tracing practices that can be applied from Scrum [15] to Extreme programming [16] methods. Some of 
the tracing practices proposed involve requirements. Models development plays a critical role in agile 
methodologies, whereas traceability and alignment are important in improving the way of developing the 
system model effectively [17]. Effective alignment is relevant for model transformation within agile 
development methodologies [12], [18]. 

Different approaches of model transformation exist [19].  In [20], The authors implement a method to 
move information from UML class diagrams to another model with a focus on traceability. In  [21] [22], 
the authors propose an approach to systematically and automatically develop test cases from use cases.  

[23] proposes a method of traceability of requirements in the code by generating sequence diagrams 
automatically from activity diagrams. A framework for automatic model transformation is proposed in 
[24]. The transformation adopts rules to generate Entity Relationship Diagram (ERD) and Structured 
Query Language (SQL) from UML class diagrams.  

[25] proposes a learning system for junior analysts and students to automatically generate a sequence 
diagram based on descriptions in a natural language. Other contributions [26] adopt a semi-automatic 
transformation approach supported, again, by a set of transformation rules. [27] focuses on creating 
traceability links from system requirements to the generated diagrams. Traceability is essential in 
software development since it helps engineers understand the relationships between different artifacts 
for the software system [17]. The study proposed [28] proposes a technique to facilitate the seamless 
transition from requirements to artifact design.  

Design thinking is a method that can be adopted in innovation process to foster creativity [29] [14]. 
Alignment/ traceability plays a role also in such a context as concepts from different tools need to be 
aligned to ensure consistent design. [30] mentions two main benefits of tracing the requirements as 
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traceability provides a guideline when changes have been made in the model, as well as it helps to 
better communicate the resulting model to external people.  

As far as the authors know, there are not specific contributions in literature that discuss the value of 
concept alignment in the educational context with a specific focus on system design. 

3 CONCEPT ALIGNMENT FROM USE CASE TO SEQUENCE DIAGRAMS 
Concept alignment can be defined as the identification and specification of semantic equivalences 
among concepts from different diagrams to be understood as a centralized knowledge base for the 
design. By explicitly formalizing matching concepts, the design process increases its seamlessness 
features.  

Two different kinds of alignment can be identified as syntactic alignment and semantic alignment 
[31][32]. The syntactic approach is based on direct mapping of concepts from the source to the target 
model, such as objects in the communication diagram are the same as actors in use case diagram. 
Semantic alignment defines indirect mapping by looking at equivalent meanings among the different 
elements, such as actors in use case can be the same as objects in a sequence diagram, but the 
interaction between objects in sequence diagram can be mapped indirectly with the description of use 
case diagram's functions.  

In this study, we focus on Use case and Sequence diagrams as an example to highlight the relevance 
of concept alignment along the design process. Related work showed that the correlation between these 
two aligned diagrams leads to a better design. We have created a syntactic alignment between two UML 
diagrams, use case and sequence, diagrams to aid learners and instructors in tasks related to system 
design. This alignment is expected to speed up the development that eventually helps in making system 
development more consistent and effective. This alignment is approached in general terms on basic 
elements of use. 

3.1 CASE STUDY: Automated Teller Machines (ATM) Scenario   
As a case study, we analyse a simple scenario in which customers interact with an ATM system to 
perform typical operations related to their bank account. These operations are represented by adopting 
use case diagrams, which are integrated with aligned sequence diagrams. Use case diagrams normally 
include four different basic components:  

• Use case task / use case scenario is referred to as the use case representing a feature needed 
in a software system. Use case scenario is associated with additional fields that describe the use 
case more in detail. These fields are described in the table below (Use Case Descriptions).  

• An actor that can activate a use case by triggering it.  

• A communication line establishes the communication between an actor and the use case.  
• Finally, the boundary is placed around the system.  

Use Case Descriptions 

Use Case Field Description  
Use case ID A unique ID for each use case 
Use case Name A unique name for each use case  
Brief Description A brief description of the process that is happening in the use case or what a user wants to 

do with the system 
Pre-Condition Activities that must take place or any condition that should be true before the state of the use case 

Actor A type of user who interacts with the system to accomplish the task. Actors are identified by 
role name 

Dependency Activities that have already performed 
Basic flow steps User actions and system responses that will take place during the execution of the use case 

On the other hand, a sequence diagram comprises objects and sequences of messages.  Sequences 
are ordered set of interactions among objects. These interactions are numbered and specify the flow of 
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steps in the system being performed. Sequence diagrams are typically the realization of use cases in a 
sequence for the system being developed.  

3.1.1 Customer use cases 
Figure 1 illustrates funds transfer by a customer through the ATM system. Such an operation implies to 
enter the pin code for authentication purpose and the possibility to check balance. Besides these actions 
performed by the customer, the ATM system use cases interact with banking system in the background 
(Figure2). 

 
Figure 1. Customer use cases 

Tables 1, 2, and 3 describe the different use case scenarios – i.e. enter pin code, check balance, and 
transfer funds. 

Table 1. Customer use case “Enter Pin Code" 

Use case ID 001 

Use case Name  Enter Pin Code 

Brief Description The customer enters the pin code  

Pre-Condition The system is idle and waiting for an ATM bank card inserted (the system is displaying a 
welcome message) 

Actor  Customer 

Dependency The ATM machine is up and running in the context of a bank system 

Basic flow steps 1. Insert Card: Card Reader reads card info and send it to the system if the card is recognised 
2. Prompt Pin Code 
3. Enter Pin Code 

Table 2.  Customer use case “Check Balance" 

Use case ID 003 

Use case Name  Check Balance 

Brief Description Customer wants to check the balance for her/his account 

Pre-Condition Customer is correctly authenticated through the pin code 

Actor  Customer 

Dependency ATM machine is connected to the Bank system 

Basic flow steps 1. Prompt Access Status 
2. Check Amount  
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Table 3. Customer Use Case “Transfer Funds" 

Use case ID 005 

Use case Name  Transfer Funds 

Brief Description Customer wants to transfer amount 

Pre-Condition Customer’s amount is already checked by the system 

Actor  Customer 

Dependency Customer must have desired amount in its account 

Basic flow steps 1. Prompt Amount 
2. Transfer Funds 

3.1.2 ATM system use cases 
The three use-cases in (Figure 2) describe the ATM system response to the customer actions to finalize 
the funds transfer, which are authentication, check amount, and perform transfer. 

   
Figure 2. ATM system use cases 

Tables 4, 5, and 6 describe use cases related to the ATM system response to customer actions. 

Table 4. ATM system use case "Authentication" 

Use case ID 002 

Use case Name  Check Authentication 

Brief Description The system verifies card and pin code 

Pre-Condition Customer enters card and pin code 

Actor  System 

Dependency Pin Code 

Basic flow steps 1. Check Card/Pin Code 
2. Reply 

Table 5. ATM system use case "Check Amount" 

Use case ID 004 

Use case Name  Check Amount 

Brief Description The system checks the balance of the customer's bank account. 

Pre-Condition Customer requests the balance of her/his account 

Actor  System 

Dependency None 

Basic flow steps 1. Check Database 
2. Reply 
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Table 6. ATM system use case "Perform Transfer" 

Use case ID 006 

Use case Name  Perform Transfer 

Brief Description The system transfer the requested amount from one account to another  

Pre-Condition 1.Customer must have the target amount available in her/his account  
2. The amount entered must not exceed or recede the permitted limits 

Actor  System 

Dependency Receiving account must be a valid bank account 

Basic flow steps 1. Update Database 
2. Reply 
3. Transfer Confirmation  

3.1.3 Combined Customer and System Use Cases 
The interaction between the customer and (ATM) machine requires sets of use cases and verification 
of each use case to allow the process to be executed as shown in (Figure 3).  

Consequently, the customer starts by inserting the bank-card into the ATM machine and then enter the 
pin code, while the ATM system checks the validation of the entered pin code "check authentication". In 
check authentication, the customer requests to check the balance, and thus the ATM system checks 
the customer’s amount in the bank showing the available amount. Accordingly, the customer transfers 
the amount from current account to another account, as the automated teller system completes the 
transfer process. 

    
Figure 3. Use cases of customer and ATM system interactions 

3.1.4 Alignment of Use Case and Sequence Diagram for Customer Use Case  
In this section, we show the target alignment for a sub-set of the case study proposed, looking at the 
insertion of pin code by customers and authentication by the system. Use case diagrams show actors 
and basic flows of functionalities, while the sequence diagrams focus on interactions among objects.  

Table 7 describes the alignment between use case and sequence diagram.  
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Table 7. Alignment of the use case “Enter Pin Code” and its sequence diagram 

Use Case Diagram Sequence Diagram  
Number Use Case Actors Flow  Objects Interaction 
1. Enter Pin Code Customer 1. Insert Card: Customer->ATM 1. Insert Card 

2. Prompt Pin Code ATM-> Customer 2. Prompt Pin Code 

3.Enter Pin Code Customer->ATM 3.Enter Pin Code 

4. Prompt Access Status ATM-> Customer 4. Prompt Access Status 

Figure 4 shows the equivalent sequence diagram that can be generated from the alignment.  

 
Figure 4. Sequence diagram for “Enter Pin Code” use case 

Similarly, Table 8 shows the alignment of use case “Authentication”. Figure 5 shows the expansion of 
the previous sequence diagram accordingly. 

Table 8. Alignment between use case “Check Authentication” and its sequence diagram 

Use Case Diagram Sequence Diagram  
Number Use Case Actors Flow  Objects Interaction 
1. Check Authentication Bank System 1. Check Pin Code ATM -> Bank System 1. Check Pin Code 

2. Reply Bank System -> ATM 2. Reply 

 
Figure 5. Sequence diagram for “Check Authentication” use case 
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By following the same alignment principles previously described, the sequence diagram represented in 
Figure 6 can be achieved.   

 
Figure 6. Combined sequence diagram. 

4 CONCLUSIONS 
Looking explicitly at the educational context, aligning concepts among heterogeneous diagrams 
contribute to improve the system requirements specification and to provide a more consistent process 
along with the different analysis and design phases. Hence, such alignment enables a better 
management of the complexity of the target system enforcing an additional consistency-checking step. 
Concept alignment should be considered in the context of seamless processes which is, indeed, the 
topic of our current research. Future work will adopt formal specifications based on ontologies developed 
upon standard languages [33]. 
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Abstract 
Our society and, in particular, the high-education system have faced severe challenges since the 
starting of the COVID-19 pandemic around February-March 2020. The safety restrictions that limited 
or eliminated face-to-face teaching required the fast development of new virtual teaching strategies. 
Trying to turn a crisis into an opportunity, these quickly adopted strategies should evolve into fully-
developed resources that complement and improve traditional teaching, as well as substitute face-to-
face teaching without a significant impact on the students’ learning opportunities. However, knowledge 
fields that require of field practices or to be in contact with actual samples present additional 
challenges to develop efficient virtualization strategies. 

In particular, the direct observation and manipulation of samples of minerals, rocks, and fossils are 
essential activities in the study of Geology-related subjects. Moreover, in crystallography studies, the 
students should be able to relate the analyzed dynamic and static structures with the actual materials. 
Accordingly, in both cases, the absence of face-to-face practical classes with access to minerals, 
rocks, and fossils collections is a high-impact drawback for the students. 

With the aim to overcome this situation, the Crystallography and Mineralogy area of the University of 
Valladolid has recently started a teaching innovation project to develop a fully accessible virtual 
collection of minerals, rocks, and fossils. In addition to the traditionally employed datasheets and 
pictures, this collection includes photorealistic three-dimensional reconstructions of the samples 
obtained by photogrammetry. This collection includes models developed by other Universities with the 
same interests, as well as new models developed within this project. The virtual collection is also 
complemented by detailed information and additional pictures or videos from the samples, also 
including resources for self-evaluation activities. 

Herein, the design and development of this project are described, with a particular emphasis on the 
impact of the developed resources on the teaching of diverse Geology and Crystallography subjects. 
Finally, the efficiency and success of this project are evaluated from the feedback provided by the 
students who can take advantage of these resources, taking their opinions into account to propose 
further improvements. 

Keywords: photogrammetry, vibrational structure, evaluation.  

1 INTRODUCTION 
The educational disruption caused by the COVID-19 pandemic has been particularly significant in 
those branches of knowledge in which the development of practices, whether laboratory or fieldwork, 
is a cornerstone of the training provided. 

In the field of Geology, it is essential that students come into contact with samples of minerals, rocks, 
and fossils. This need, common in all the geology-related subjects, takes on relevance in the case of a 
Qualifying Master’s degree such as the Master required in Spain to be a teacher in high school and 
vocational training with the speciality of Biology and Geology. The responsibility of the professors of 
this Master is not limited to preparing future Geology teachers, in which an essential aspect is a 
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minimum of practical training, but also to provide them with the best information and preparation for 
the overcoming of the competitive examinations that they will have to face for the exercise of their 
professional activity. Both aspects are intrinsically related, as a high-quality teaching program of a 
qualifying Master should be able to provide the knowledge and skills required to access and develop 
the corresponding professional activity. 

For this purpose, it should be noted that a test of notable difficulty in these competitive examinations is 
the visu exam, in which samples of minerals, rocks, and fossils must be visually identified. Therefore, it 
is not possible to conceive of adequate and quality training that does not include practical content by 
interacting with samples of such materials. 

On the other hand, in the field of Crystallography, the direct experimentation in the laboratory with 
mineral samples allows the students to establish significant relationships between the actual analysed 
materials and their static and dynamic structures determined by diverse experimental techniques (e.g., 
Raman spectroscopy, FTIR spectroscopy, X-ray diffraction). However, on numerous occasions, the 
samples and databases available are not as representative as one might wish. As a consequence, it is 
possible to find students capable of quickly identifying the Raman spectrum of a particular material, 
but without having any clue about the aspect of that material, a situation that evidence a lack in the 
development of meaningful learning. 

These scenarios pointed out the need for virtual resources capable of complementing and enhancing 
the provided trained on Geology and Crystallography related subjects and, particularly, on the 
abovementioned Qualifying Master. Moreover, the availability of such virtual resources would improve 
the preparation for potential scenarios of mandatory virtual teaching. 

With this aim, the use of photorealistic three-dimensional models, obtained by photogrammetry, is 
proposed. The realism currently achieved by the photogrammetry technique can provide high-quality 
interactive models accessible from any device (e.g., computers, tablets, smartphones), being probably 
one of the best alternatives to the manipulation of actual samples. This approach has already been 
implemented by universities such as The University of Queensland (Australia) or West Virginia 
University (USA), while The Geological Society of America and other institutions have proposed the 
use of photogrammetry models as a promising tool for the training of Geology-related subjects.[1]–[3] 

However, this approach has scarcely been developed in Spain, missing the opportunity to improve the 
resilience of the high education system to situations such as the COVI-19 pandemic, as well as to 
create a unique and powerful resource for the preparation of the Geology teacher’s competitive 
examinations. Moreover, the potential combination of the crystallographic static and vibrational 
structures with three-dimensional models to provide a contextualized training has not been previously 
explored. Aiming to overcome these challenges, in the course 2020-2021 the professors of the 
Mineralogy and Crystallography area of the University of Valladolid started a teaching innovation 
project entitled “Virtualization of geology and crystallography teaching resources: towards an improved 
(virtual) learning of minerals, rocks, and fossils”, that has been financed by the University of Valladolid 
(Spain). 

Herein, the preliminary results of this innovative project are presented, documenting the available 
resources and developed approaches. 

2 METHODOLOGY 

2.1 Samples selection 
A total of 35 samples, comprising minerals, rocks, and fossils, of the collection of samples employed in 
the practical training of Geology-related subjects were selected for the first stage of this project. The 
list of samples can be found in Table 1. For each of these samples, a detailed datasheet with 
information and diverse available and developed three-dimensional models are prepared. 
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Table 1. Samples included in this project. 

Number Minerals Rocks Fossils 

1 Goethite Andesite Trilobite 

2 Malachite Sandstone Ammonites 

3 Barite Basalt Orthoceras 

4 Quartz Bauxite Goniatites 

5 Muscovite Limestone Leptolepids 

6 Pyrite Conglomerate Phrynosoma 

7 Calcite Quartzite Shark Teeth 

8 Aragonite Diorite Fossilized fern 

9 Lapis Lazuli Phyllite Belemnite 

10 Azurite Gabbro Turritella 

11  Gneiss  

12  Granite  

13  Granodiorite  

14  Pegmatite  

15  Pumice  

2.2 Photogrammetry models 
A dedicated photogrammetry setup was developed, including a lightbox, diffuse annular lighting, an 
automatic rotatory platform, and a camera Canon 2000DK. Photogrammetric reconstructions were 
obtained using Agisoft Metashape Standard Edition (Educational Licence). The developed models 
were uploaded to the Sketchfab platform. Moreover, already high-quality available models developed 
by other educational or research institutions were reviewed, selecting the most representative to 
extend the developed collection. 

3 RESULTS 
The following subsections detail the advances of the project in the development of the new training 
resources, which have been recently available for the students. Future works will discuss the medium 
and long-term impact of this project on the training and performance of the students. 

3.1 Development of samples datasheets including three-dimensional models 
One of the first tasks of the project was to select the relevant information to be included in the new 
datasheets, taking as an example and updating, when necessary, the teaching material developed in 
the last decades by the Crystallography and Mineralogy area. Then, it was decided to develop the new 
datasheets in a PDF format instead of on a web-based platform. This decision was made to allow the 
resources to be useful even without an internet connection. 

Accordingly, in each datasheet, it was incorporated one three-dimensional model available directly on 
the PDF file (all the employed and developed models are licensed under Creative Commons 
Attribution). Moreover, links to additional available models on the Sketchfab platform are provided on 
each datasheet. In this way, access to at least one model is ensured even without an internet 
connection, while additional resources are easily available if an internet connection is available. 

A total of 35 datasheets have been developed in this stage of the project, including more than 70 
three-dimensional models. An example of the developed datasheets is shown in Figure 1. 
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Figure 1. Example of the datasheet of Andesite. On the left side, a high-quality picture is included, whereas the 
interactive three-dimensional model is placed on the right. It should be noticed that the texts are currently only 

available in Spanish. The developed resources will be translated to English in future stages of the project. 

Moreover, information about the static and vibrational structure of minerals (i.e., X-ray diffractogram, 
Raman and FTIR spectra) is being included in the corresponding models. An example of the final 
expected result can be found in Figure 2. 

 
Figure 2. Example of an annotated model of Azurite and Malachite. The initial model is available as "Azurite 

and malachite #15106 07-29-2020" (https://skfb.ly/6VYOH) by rocksandminerals and licensed under 
Creative Commons Attribution (http://creativecommons.org/licenses/by/4.0/). Raman spectra 

 are obtained from the RRUFF Project (https://rruff.info/) 

3.2 Development of self-evaluation activities 
The availability of tens of high-quality three-dimensional models allowed not only to produce teaching 
resources but also to incorporate new self-evaluation activities to improve the students training. In a 
first step, self-assessment Moodle questionaries were developed, including a bare three-dimensional 
model (i.e., without annotations, labels, or legends) and three options to identify the correct name of 
the sample shown in the model. The first attempts employing these questionaries clearly shown the 
advantages of this approach. Instead of a plain picture, the possibility of interacting with the model, 
appreciating the volume of the sample, having a clear idea of the textures and shapes make a 
notorious advance in the students training. Then, it was possible to create questionaries with an 
increasing level of difficulty. The questionaries with the greater difficulty provide among the potential 
answers similar materials, being necessary to pay attention to fine details of the studied sample. An 
example of this first type of questionaries is shown in Figure 3. 
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Figure 3. Example of a self-evaluation questionary showing diverse choices for the sample that should be 

identified. It should be noticed that the texts are currently only available in Spanish. The developed 
resources will be translated to English in future stages of the project. 

Moreover, as mentioned in the introduction, the preparation of the visu exam included in the 
competitive examinations for future Geology teachers is one of the main objectives of this project. 
Accordingly, a simulation of this exam was implemented in the Moodle platform of the University of 
Valladolid. In this case, a random three-dimensional model is shown on each question, and the 
students should write down the name of the corresponding mineral, rock, or fossil. This feature has 
been recently implemented, receiving very positive feedback from the students. One of the main 
advantages of this approach is that this virtual practical training is not limited to the available collection 
of samples in a laboratory, classroom, or museum, being possible to substantially enlarge the samples 
that the students can observe and identify while preparing for their exams. An example of a question 
of this simulation of the visu exam is shown in Figure 4. 

 
Figure 4. Example of a question of the simulated visu exam. It should be noticed that the texts are currently only 

available in Spanish. The developed resources will be translated to English in future stages of the project. 

4 CONCLUSIONS 
The development of this innovative teaching project has evidenced the potential of the proposed 
techniques (e.g., photogrammetry) to provide high-quality virtual resources for the practical training in 
Geology-related subjects. Particularly, the wide availability of available three-dimensional realistic 
models, and the possibility to develop new models of specific samples, make the generation of virtual 
collections of minerals, rocks, and fossils a remarkable teaching resource. Although it is still too early 
to evaluate the impact of this project on the students training, the positive feedback received indicates 
the value and appropriateness of the new resources developed. 

0146



ACKNOWLEDGEMENTS 
Financial assistance from the University of Valladolid (PID2021_117) and Junta de Castile y Leon 
(VA210P20) is gratefully acknowledged. 

REFERENCES 
[1] G. D. M. Andrews, G. D. Labishak, S. R. Brown, S. L. Isom, H. D. Pettus, and T. Byers, “Teaching 

with Digital 3D Models of Minerals and Rocks,” GSA Today, vol. 30, no. 9, pp. 42–43, 2020. 

[2] I. Díaz Martínez, P. Citton, S. De Valais, and E. García Ortiz, “La fotogrametría se convierte en 
una poderosa herramienta para la conservación y difusión del patrimonio paleontológico,” Rev. 
PH, p. 20, 2018. 

[3] D. G. De Paor, “Virtual Rocks,” GSA Today, vol. 26, no. 8, pp. 4–11, 2016. 

0147
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Abstract 
Every student of our current Bachelor and Master programs experiences in his or her cohort the same 
set of learning routines and knowledge transfer/sharing methods by our courses. Therefore, the authors 
have done a lot of research on how an individual knowledge delivery based on Knowledge Nuggets can 
be set up to better support the different students' needs. They have different backgrounds, ages, 
preferences, learning styles, and expertise in various topics. Knowledge Nuggets are considered 
learning materials organized within small, defined topics. This granularity makes the content more 
accessible to consume at an individual pace. Depending on their scope and size, these nuggets can 
vary. Also, each nugget can be presented on different cognitive levels. The level does not indicate the 
amount of content or the shared knowledge's difficulty but how the learning is prepared and conveyed. 
However, all three levels offer the same characteristics: practicality, reproducibility, and manageable 
time. These characteristics are of great relevance to be accepted as training methods in any educational 
program. The progressive redistribution of dimensions occurs in elaboration, learning technology, and 
the cognitive load.  

Transferring knowledge based on a learner type evaluation and afterward measuring the outcome and 
the student's stress level will help predict or analyze the individual student's behavior and enables a 
more precise prediction of which type can be best for future knowledge. All of this has to be set up based 
on theories and integrated into our newly designed learning environment. The paper will show a best 
practice implementation framework for improving a student's outcome in correlation with the stress of 
increasing our bachelor and master students' overall knowledge gain based on learning analytics. 

Keywords: Learning Analytics, Individual Knowledge Delivery, Knowledge Nuggets, Knowledge sharing. 

1 INTRODUCTION 
Micro learnings have gained importance in recent years [21]. That does especially apply for online micro 
learnings, which got of interest for most universities in 2020 based on the COVID-19 situation. Thereby, 
one can differentiate between synchronous and asynchronous learning where the absence or 
participation of the students and the lecturer represent the substantial difference. Asynchronous could 
be used to break down the flipped classroom idea [5] for establishing base knowledge. The synchronous 
session can help deepen understanding by applying it to partial situations, practice, and reflection on 
what happened. 

In an experimental setting, [31] demonstrated that micro learnings lead to better results. In this specific 
case, the microlearning group learned 18% better than the normal one. To that extent, [31] concludes 
that microlearning does improve not only learning effectiveness but also its efficiency. Significantly 
universities benefit from a more efficient knowledge transfer since lessons are limited in time. However, 
also for practical training scenarios, it could be of interest. 

When students receive education, the retention of knowledge is checked at some point. Thereby, data 
is generated, which can be further analyzed and used by the teacher to monitor the students' progress. 
Although the teacher can reflect upon his teaching methods, the lectures currently are not tailored to 
individual needs [10]. Also, there is no feedback loop from the teacher to the students directly. Despite 
these limitations, this model is present at most universities [10]. Nonetheless, a person-centered 
approach is beneficial for students learning performance, as shown in homework research [13]. 

Based on micro learnings, the authors implemented the term of Knowledge Nuggets [28]. It was 
introduced to focus on what is perceived as problematic by students. Micro learnings do not reduce the 
learner's effort per se but facilitate it [31]. For this reason, it is essential to the authors that learning is 
understood to be partly hard work because, without effort, even the most modern forms of learning are 
useless. Metaphorically speaking, in gold mining, it is similarly hard work to dig for gold nuggets. 
However, suppose the instructional design of the nuggets fits best the needs of the students. There is 
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expected to be an improvement in the students' learning situation and for the teacher by individually 
supporting them. 

A person-centered approach takes the students' learning styles into account and adopts feedback (see 
Figure 1). Most of the current implementations are lacking in identifying students' needs before starting 
the lecture. That means using an appropriate measurement tool to find out more about the students' 
learning types. That supports improving the particular learning experience by presenting the content to 
match the needs in a better way. Based on personal needs, the distinct Knowledge Nugget Level can 
be chosen. In the following, the outcome can be measured, and the stress of learning can be analyzed. 
Circularly looping back to the personal needs, the choice of Knowledge Nuggets can be reconsidered 
and improved.  

 
Figure 1: Circular person-centered learning approach. 

So the central question of this paper is: How can learning analytics be used to improve the entire person-
centered learning experience and facilitate individual knowledge gains? To answer this question, a brief 
literature overview is given in section 2, followed by explaining our approach in section 3. Section 4 will 
present the built framework for the integration with all measurement steps. The limitations, as well as 
future research possibilities, are shown in section 5. 

2 THEORETICAL BACKGROUND 
This section provides an overview of the different theoretical topics involved in the development of the 
built framework. First, learning styles will be presented, followed by an explanation of Knowledge 
Nuggets. The last part of this section will treat learning analytics.  

2.1 Learning Styles 
According to [18], a learning style is the "complex manner in which, and conditions under which, learners 
most efficiently and most effectively perceive process, store, and recall what they are attempting to 
learn" (p. 47).  

Concerning a person-centered learning approach, it is to consider that not every person learns the same 
way [28]. That can be explained by the fact that different learning styles exist, and everyone realizes 
differently. This circumstance has been treated extensively by literature [19]. 

The cognitive theory of multimedia learning is closely connected to the learners' internal information 
system [22]. This system is composed of two channels: the visual and the verbal channel [25]. The 
channels are limited in their capacity, and for students to learn, coordinated cognitive processing is 
required. In that context, [20] clarifies that some people prefer to learn visually, and some prefer verbal 
learning. That is how [20] researched the effect of cognitive styles on learning with texts and pictures. 
They found that visualizers are better at learning from images through an eye-tracking study, whereas 
verbalizers mainly learned from the text. That supports other findings, stating that people have preferred 
learning styles [28].  

To identify learning styles, the Riechmann Student Learning Style Scale could be applied [29]. This 
scale helps to identify students' way of learning based on their social interaction. The six styles are 
Independent, Dependent, Avoidant, Participant, Collaborative, and Competitive.  

Another possibility to classify learning styles was presented by [12] in the domain of homework research. 
[12] identified five learning types: fast learners, high effort learners, average students, struggling 
learners, and minimalists. This identification was effectuated based on homework persistence, 
compliance, effort, and time. 

The last means to identify learning styles named here is the VARK questionnaire [11]. The letters 
represent the modal learning preferences of visual, aural, read/writers, and kinesthetic learning. 
Especially in an online setting, where personal observations of students are not feasible, the 
questionnaire represents a valuable tool. [35] applied the VARK model to improve student's online 
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learning experience. They found that the VARK questionnaire proves very useful for adapting the course 
to students' needs. 

All these learning style examinations conclude that the respective findings should be helpful when 
designing lectures. However, [26] does not see a need to consider learning styles when teaching, and 
[7] found that neither learning styles nor the form of education affect academic achievement. Others, 
however, name the evaluation of learning techniques a "valuable teaching tool" [33]. [9] agree with that 
opinion. Further, they state that learning styles should matter fundamentally to teachers when choosing 
their didactic methods.  

2.2 Knowledge Nuggets 
Knowledge Nuggets are distinct knowledge portions "which can be aggregated into larger structures, 
stored, retrieved, distributed and used" [6]. Especially for micro learnings or e-learnings, Knowledge 
Nuggets allow establishing meaningful structure. That also transfers to students learning experience. 
To that extend, [2] report that distinct knowledge units improve students learning. Thereby, different 
ways of transmitting knowledge exist, such as videos, case studies, slideshows, and podcasts [4,30]. 
Knowledge Nuggets are specially designed for online learning [28]. 

[27] showed the usefulness of Knowledge Nuggets for self-paced learning. The prepared teaching units 
each hold content to a particular topic. This characteristic makes Knowledge Nuggets particularly 
valuable for distance learning as required by COVID-19 circumstances. 

In a recent publication, we extracted different Knowledge Nugget levels [28]. Thereby, it is assumed that 
all levels deliver the same quality and amount of knowledge. Level 1 represents a text. That usually 
comes with a rather formal style, appealing to the visual sense only. Level 2 incorporates a slideshow 
accompanied by an audio podcast. Due to its nature, Level 2 stimulates visual and auditory senses while 
relying on a conversational style instead of the formal style from Level 1. The third level represents a 
video tutorial. On top of what Level 2 offers, Level 3 allows the information sender (teacher) to control 
the knowledge. That means that students cannot skip certain parts as they could with a text, for example. 
Additionally, the visual sense is more challenged as with a slideshow from Level 2.  

2.3 Learning Analytics 
Once a lecture is designed according to student's needs, it has to be tested how well the learning is 
received. Besides different learning styles, learners and their performance can be further analyzed.  

For this purpose, learning analytics can be distinguished for two purposes: education as received by 
students and training on the job [17]. Within this paper, we focus on developing an initial application 
framework for holistic educational purposes of learning analytics but do not deny the universal relevance 
of our research.  

According to the society for learning analytics and research,1 learning analytics is defined as "the 
measurement, collection, analysis, and reporting of data about learners and their contexts, for purposes 
of understanding and optimizing learning and the environments in which it occurs". 

To that extend, different categories and factors of learner data should be taken into consideration when 
executing learning analytics [24]. The relevant data can be categorized into demographic/psychographic 
(e.g., culture or individual preferences), academic (e.g., primary education and current test scores), 
cognitive (e.g., knowledge and skills), strategic/tactical (e.g., learning behavior awareness or 
participation), psychological (e.g., beliefs about effort vs. talent), and social (e.g., relationships and 
empathy). This data leads to the "evidence-centered design" [24] (p. 124). Given that the individual 
students provide the 'evidence', learning analytics is indispensable for a person-centered design.  

Learning analytics is beneficial from different angles [16]. It has advantages from a political and 
institutional point of view, and it supports teachers in monitoring their students' performance and 
structuring their courses. Further, learning analytics also serves students to understand and optimize 
their learning behavior. Within the context of higher education, learning analytics is said to provide 
substantial benefits [1]. 

That is where the cognitive load theory comes into play. This theory treats an individual's cognitive ability 
to elaborate and process learnings. Thereby, the working memory is limited, whereas the long-term 
memory is vast [3]., stress levels can be examined to measure the cognitive load of individuals. Lower 

 
1 https://www.solaresearch.org/about/what-is-learning-analytics/ [last checked on 03.05.2021] 
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stress levels indicate more manageable tasks, whereas higher stress levels represent a workload that 
is perceived as relatively high [34]. For practical application, a way to measure the perceived workload 
is given by the NASA Task Load Index (NASA-TLX) [14]. 

An additional important fact when talking about learning analytics is the ethical awareness of using 
personal data from students. Despite its rather personal character, the data is even used and tracked 
without students' knowledge [32]. Yet, this data is required to execute learning analytics for prediction 
and improvement. 

To sum up this section about the theoretical background, the authors will follow the idea of measuring 
the individual learning style of every student and deliver the different levels of Knowledge Nuggets based 
on the learning style. 

3 APPROACH 
Within this framework, the authors aim to match distinct Knowledge Nuggets to students learning styles. 
The VARK model and NASA TLX model concepts are used to measure the learning process (figure 1). 
Both of the concepts are explained in more detail in the present approach section. 

One base assumption for the later presented model is that we will apply the three levels of Knowledge 
Nuggets as laid out by [28] to different learning styles.  

The classification by [12] in fast learners, high effort learners, average students, struggling learners, and 
minimalists will be considered for the individual Knowledge Nugget delivery but not applied since it is 
not a helpful questionnaire. The VARK questionnaire was deemed the most useful for our research. It 
has already been tested for the application in online settings [35] and is freely available. Only consisting 
of 16 questions, the questionnaire allows students to fulfill the survey with very little time and effort [15]. 
The questionnaire differentiates learning types as follows. Visual students prefer seeing data like 
pictures or charts. Therefore, looking at the latter leads to solid learning results for this group. Auditory 
students choose audio data, leading to listening to podcasts for a good learning experience. Students 
with a reading/writing learning type learn best by writing content in their own words or reading, for 
example, tables. Kinesthetic students desire to apply the new learning, preferably with their hands [11]. 
Since kinesthetic exploration possibilities are somewhat limited in an online setting, we will not consider 
this dimension within our framework. 

As a next step, we would like to match distinct Knowledge Nuggets to students learning styles. That is 
implemented via a fixed combination of learning style (measured) and the level of the Knowledge 
Nuggets (predefined). After the learning experience, we are interested in two questions: (1) did the 
knowledge transfer work out and (2) what was the perceived stress at the student.  

Therefore, the cognitive load shall be measured based on the NASA TLX. They measure the stress 
levels to determine which types of levels, and correspondingly which factors, are of predominant 
importance for higher education institutions. Thereby, the stress level analysis plays a vital role. This 
step allows us to close the loop from students' performance to the lecturer and finally back to the 
students.  

The Human Performance Group engineered the NASA TLX at NASA's Ames Research Center [23]. 
While inspecting an overall workload score, the index bases on the dimensions of Mental Demand, 
Physical Demand, Temporal Demand, Performance, Effort, and Frustration. A task is rated for each 
dimension on a 100-points range with 5-point steps. Having done so, the weighted average indicates 
the cognitive workload [23]. 

The exact combination of the two main measurement models and the learning process given in figure 1 
will be explained in the following section, where the framework around the learning process is described. 

4 FRAMEWORK 
With this research, we provide a framework on how to sustainably match Knowledge Nugget Levels to 
individual student needs and keep the stress level relatively low. Applied into teaching, this will improve 
students' learning experience and facilitate their performance and retained knowledge. Especially in 
certain conditions where other stress elements influence students' lives, it is essential not to overload 
them. 
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The framework is depicted in Figure 2. On the first layer, the person-centered learning process is 
represented: (1) personal needs, (2) Knowledge nugget Delivery, (3) Outcome of knowledge transfer, 
and (4) the stress of the learning experience.  

Layer 2 explains the used methods for each learning step. (1) We start by gaining an idea of the personal 
learning type of every student, involving the VARK model as a self-assessment before starting the 
lecture, followed by (2) the elaborated design of the Knowledge Nuggets. (3) Quizzes will help measure 
the knowledge transfer and step (4) will be done by using the NASA TLX to integrate the stress caused 
by learning into the big picture. Based on the measured stress, the feedback loop to the following person-
centered learning process influences the next set of Knowledge Nuggets. That is because the 
knowledge about the students' needs increases with every instance in the process.  

The dedicated outcomes of every measurement are explained in layer 3: (1) the learning style of every 
student is analyzed based on the VARK model and can then be used for the individual delivery of a set 
of (2) Knowledge Nuggets with corresponding levels. After the student performs the learning activity, 
the knowledge transfer must be controlled by measuring the (3) learning performance. Finally, the (4) 
perceived stress on the student is given to support the fine-tuning for the next iteration of the learning 
process. 

 
Figure 2: Extended circular person-centered learning approach. 

Comprehensively, all of these different levels with all the necessary steps have to be combined from a 
data perspective via learning analytics. Based on the learning type, personal needs can be identified. 
With the VARK questionnaire, students can find out whether they instead read/write to learn or learn 
better with materials that appeal to their auditory or visual senses. All the data from the questionnaire 
can be stored, queried recurrently over time, and analyzed to determine if the learning styles of the 
students have changed during the course and if that shows an impact on their performance.   

Within the framework, learning analytics forms the backbone for all the individual process steps because 
all data collected and then transferred to improve the learning experience are in a dedicated system that 
has to be well implemented in the used Learning Management System (LMS) [8]. In the author's 
university, the LMS used is SAKAI, but the framework is also applicable for a wide variety of other 
Learning Management Systems. 

5 LIMITATIONS AND FUTURE RESEARCH 
The given theoretical background does not present a holistic literature review. Therefore, we might have 
overlooked learning analytics models that might be better suited to identify learning styles or measure 
students' stress levels.  

Also, [35] emphasizes that students should experience multiple learning formats to become multi-skilled 
online learners. That indicates that a complete personalization of Knowledge Nugget delivery is not 
beneficial. This is how the personalization should be instead of following the 80/20 rule, meaning that 
80% should be tailored to the students' needs, whereas 20 % should not. 

This paper provided a theoretical framework, which we have started to apply and evaluate, but it is not 
fully implemented in our LMS. Future research will focus on the full integration of all tools and methods 
in our learning analytics systems. Further, the framework will also be applied to practical training 
sessions with cooperation partners and companies. 
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Abstract 
The Castile y Leon region (Spain) offers a two-year high-school excellence program for highly motivated 
students, in which the University of Valladolid (Spain) is involved. During the first year, the students visit 
the University of Valladolid's research facilities, as well as attend specialized talks on the areas of 
knowledge of their interest. Then, in the second year, they have the opportunity to develop a scientific 
project under the supervision of one High School and one university professor. These projects are 
intended to provide a unique first contact with actual research activities for these students, being usually 
focused on specific research fields. 

The Archaeological and Historical Materials (AHMAT) Research Group of the University of Valladolid 
has recently developed a new scientific project for this high-school excellence program, entitled 
“Studying ancient history and cultural heritage throughout materials science”. This is the first project 
introducing the archaeometry field of study on this high-school excellence program and, as correspond 
to this subject, provides multidisciplinary training to these young students. 

In this project, the students learn how to use and provide a basic interpretation of the results of useful 
experimental techniques on Archaeometry such as Raman and infrared spectroscopies, optical 
microscopy, and X-ray diffraction. Also, they learn about the evolution of construction materials 
throughout History, the diverse natural pigments employed by some of the greatest painters of all times, 
the preservation of our monuments, and the lessons that the archaeological findings could provide about 
the past of their region. In all the cases, the basic concepts are reinforced by allowing the students to 
reach their own answers about proposed case studies by performing experimental analysis of a 
selection of cultural heritage samples. 

Herein, the design and development of this scientific project for the high-school excellence program are 
described, with a particular emphasis on identifying the teaching opportunities of materials science 
concepts, the promotion of cultural heritage awareness and the development of scientific vocations. 
Finally, the efficiency and success of this project are evaluated, taking this feedback about its 
implementation into account to propose further improvements. 

Keywords: spectroscopy, pigments, ancient glass, mortars. 

1 INTRODUCTION 
Cultivate scientific vocations by allowing high-school students to interact with research teams at the 
University is one of the main objectives of the High School Excellence/Research two-year program of 
the Junta of Castile and Leon (Spain).[1], [2] The first year is dedicated to briefly introduce High-School 
students to diverse specialized research/knowledge fields by attending several talks provided by 
professors of the University of Valladolid (Spain). Moreover, several top research laboratories are visited 
along with the program, providing a detailed view of the scientific activity at the University. 

These first contacts with diverse research fields at the University are just the initial step of the program. 
In the second year, these High-School students with top qualifications select a research project of their 
interest, among a broad topics’ selection offered by the professors at the University of Valladolid. Then, 
they will dedicate about 35-40 hours to complete the research project, working at the University facilities 
under the supervision of experienced researchers.[1], [2] 

An implicit responsibility lies in the selection of topics proposed to the students. Highly specialized and 
focused topics could provide a biased perspective of the research activity, risking slowing down instead 
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of cultivating scientific vocations. Accordingly, research topics involving multidisciplinary approaches 
and a diversity of experimental/theoretical techniques are particularly welcome. 

With this aim, the “Archaeological and Historical Materials” (AHMAT) Research Group of the University 
of Valladolid proposed a new research project on the Archaeometry field for the course 2020-2021, 
entitled “Studying ancient history and cultural heritage throughout materials science”. As stated by 
Liritzis et al., “Archaeometry is Science at the Service of Human History and Art”,[3] providing unique 
opportunities to develop multidisciplinary training programmes. In particular, the approach followed by 
the AHMAT Research Group involves the use of diverse techniques of the materials science field for 
the study of the past of the Duero basin, the construction and preservation of cultural heritage, the 
technologies and materials employed in ancient glass, and the preferred pigments of some of the 
greatest painters of History. Therefore, the students enrolled in this program will receive not only basic 
training on materials science but also learn about the cultural heritage and history of their region, their 
country, and the Mediterranean. 

Herein, the contents, structure, and methodology of this research project are summarized. In addition, 
practical advice on its implementation and potential improvements, following the student’s feedback, are 
included. 

2 METHODOLOGY 
This project for the High School Excellence/Research program was organized into diverse tasks, which 
are described in Table 1. The tasks and activities were designed and scheduled aiming to follow an 
appropriate learning curve. In the first tasks, the main concepts about the Archaeometry field and the 
experimental techniques to be employed were provided. Then, specific case studies were proposed, 
providing a historical background for each of them. Each case study involved diverse materials and 
experimental techniques, and the objective of the study was established from the beginning (i.e., the 
historical question to answer). This is an important issue, as this project aims to teach the student that 
even the most detailed and advanced physic-chemical characterization of cultural heritage materials 
lacks sense without a historical context. Finally, the student should prepare a written report, as well as 
an oral presentation, showing the obtained results and, most importantly, the learning process followed. 

Table 1. Activity distribution. 

Tasks Specific 
activity Details Experimental 

techniques Conclusions 

1 
Presentation 

Initial contact between the 
High-School students and 
the University professors 

- 
Learn about the motivation of the 
students and their areas of interest. 
Introduce the student to the research 
facilities and workspace 2 Laboratory tour - 

3 

Theoretical and 
historical 
concepts 

Archaeometry introductory 
lesson - The aim, approaches, and examples of 

the Archaeometry field are briefly 
presented to the students. The samples 
to be studied along the project are 
introduced, providing a historical context, 
and highlighting the relevance of the 
experimental results achievable. 
Description of the fundamentals of the 
experimental techniques to be employed 
during the project 

4 Context of the samples to 
be studied - 

5 Basis of the experimental 
techniques 

Raman and Fourier 
Transform Infrared 
(FTIR) 
spectroscopy, X-
ray diffraction 

6 
Construction 
materials along 
History 

Study the composition of 
historical mortars 

FTIR spectroscopy, 
X-ray diffraction 

Understand the architectural evolution 
and the selection of the materials on the 
construction of the Castle of Coca (Coca, 
Segovia, Spain) 

7 

Cultural 
Heritage 
preservation 
risks 

Study 
degradation/alteration 
processes 

Raman 
spectroscopy 

Identify the composition of efflorescence 
on the surface of altered petrous 
samples 
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8 

Velazquez’s 
palette: analysis 
of historical 
pigments 

Study of historical 
pigments 

Raman 
spectroscopy 

Create a small Raman spectra database 
of historical pigments and use it to 
identify pigments employed by 
Velazquez in his masterpieces 

9 Our ancestors, 
the Vaccaei 

Study of ancient glass 
beads 

Raman 
spectroscopy 

Understand the technological 
development involved in the fabrication 
of the glass beads. Learn about the ways 
of life, funerary rituals, and commercial 
relationships of the Vaccaei 

10 
Presentation 
and discussion 
of the final work 

Written report and Oral 
presentation  

Introduce the basic skills to write 
scientific reports, public speaking, and 
science outreach 

3 RESULTS 
A summary of the activities developed in each task is presented in this section, detailing the practical 
activities carried out by the students. 

3.1 Tasks 1 and 2: Presentation 
In the first contact with the High School students is essential to understand the motivations of the 
students. Knowing what aspects of the project proposal impelled the students to choose it would allow 
developing a successful project. Then, the students visit the research facilities in which the project will 
be developed, getting acquainted with the workspace and learning about safety considerations and good 
practices to work in the laboratory. 

3.2 Tasks 3, 4, and 5: Theoretical and Historical concepts 
As a multidisciplinary field, a proper introduction to an Archaeometry project requires considering and 
learn diverse aspects. First, the Archaeometry field is introduced, pointing out that successful and 
valuable research on this field requires a synergy between the analytical techniques employed and the 
historical interpretation (i.e., focused on the kind of samples proposed in this project, the materials 
scientists and the archaeologist/conservators should work together). 

Then, the samples to be studied are introduced, providing historical background of each of them. 

3.2.1 Mortars from the Castle of Coca (Coca, Segovia, Spain) 
The Castle of Coca (Coca, Segovia, Spain) is one of the summits of the Gothic-Mudejar architecture on 
the Iberian Peninsula,[4] being classified as a National Historic Landmark. Among other features, the 
castle present magnificent geometric decorations composed of brick and mortar lines. The AHMAT 
Research Group had the opportunity in 2020 of studying the composition of the mortars from different 
areas of the castle, being one of the first analytical studies of this monument. Four mortar samples from 
this study, presenting clear differences in their composition or even remaining pigments (Figure 1), were 
selected for this project to be studied by FTIR spectroscopy and X-ray diffraction. 

 
Figure 1. Micrograph of one of the mortar samples showing remaining of a red pigment. 
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3.2.2 Petrous substrates with the presence of salts 
One of the main risks for the preservation of cultural heritage buildings and monuments is salt 
weathering, which is an alteration procedure expected to increase with climate change.[5] Samples of 
petrous substrates affected by the presence of salts were selected in order to study the presence and 
composition of the salts by Raman spectroscopy (some of them identifiable as efflorescence (Figure 2)). 

 
Figure 2. Micrograph of efflorescence on a petrous substrate. 

3.2.3 Historical pigments 
The history of the use of pigments started about 40.000 years ago, with cave paintings. Then, humanity 
has been identifying or developing new pigments throughout its history. As a consequence, some 
pigments are particularly related to some periods of our history, or have been available exclusively from 
a well-defined date, allowing us to identify false paintings.[6] A selection of pigments widely employed 
by Diego Velazquez (i.e., lead carbonate, calcite, azurite, vermilion, carbon black, hematite, and 
goethite) were provided for their characterization by Raman spectroscopy aiming to create a small 
database. Moreover, Raman spectra of diverse regions of  Velazquez’s paintings, such as Adoration of 
the Magi, were provided for their identification using the developed database.[7] 

3.2.4 Ancient glass beads 
Glass pieces were sophisticated goods in the Protohistory of the Iberian Peninsula. The technological 
development required for their production suggests that their origin should be related to some of the 
dominant civilizations of the Mediterranean. The presence of a large number of glass beads (over one 
thousand) on the archaeological site of the necropolis of “Las Ruedas” (Padilla de Duero, Valladolid, 
Spain) reveals intense commercial relationships of the local culture, the Vaccaei, who inhabited the 
sedimentary plains of the Duero valley from IV to I century BC. A couple of blue glass beads found in 
the necropolis were selected to be studied by Raman spectroscopy. In addition, Raman spectra of glass 
beads altered by the cremation ritual were provided to deepen the understanding of these materials. As 
Raman spectroscopy allows identifying the features of the glass network, the student will learn about 
the glass manufacturing processes and technological development in ancient times.[8] 

 
Figure 3. Ancient blue glass bead ready to be studied by optical microscopy. 
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Finally, the experimental techniques that will be used along the project are explained. The fundamentals 
of the Raman and FTIR spectroscopy, adapted to High-School level, are presented in detail. Also, the 
measurement procedure using both techniques is described, as they will be later employed by the 
students. Moreover, a simplified description of the X-ray Diffraction technique is provided, as the student 
will be provided with X-ray Diffractograms in one of the Tasks of the project. 

3.3 Task 6: Construction Materials Along with History 
The first contact of the student with the experimental work happens by studying mortars using FTIR 
spectroscopy. The use of is technique, from an experimental point of view, is quite simple, providing the 
students with confidence about their skills to operate in an actual research laboratory. 

After obtaining the spectra, the students were provided with information about the IR absorption bands 
of the main elements commonly present in historical mortars (e.g., gypsum, calcium carbonate, 
feldspars, quartz). From this information, the students were capable of successfully identifying the main 
IR absorption bands in the obtained spectra. Then, a comparative study of the diverse samples analyzed 
allowed them realizing of the diverse relative contents of the calcium carbonate and feldspars and quartz 
phases, as well as of the presence or absence of gypsum. 

 
Figure 4. FTIR spectra of two representative mortar samples showing the characteristic features of gypsum 

(red), calcium carbonate (green), as well as feldspars and quartz (blue). 

Moreover, once the potential composition of the studies mortars was identified by FTIR spectroscopy, 
the students were provided with X-ray diffractograms of the samples, including the identification of the 
diverse phase. They found that the mortars could present small amounts of a few additional phases, 
such as illite, which were not easy to identify on the FTIR spectra, and that the actual relative contents 
of the main phases are not necessarily related to the relative intensity of their IR absorption bands. 
Accordingly, the use of data from the two experimental techniques gave them perspective about the 
potential of each technique, as well as of the advisable complementary use of experimental techniques 
in the Archaeometry field. 

3.4 Task 7: Cultural Heritage preservation risks 
In the second experimental task, the students were introduced to the Raman spectroscopy technique. 
First, they learn how to use this technique by obtaining spectra of common minerals such as calcite, 
gypsum, quartz. Then, they were provided with the samples presenting salt damage with the task of 
identifying the composition of the petrous substrate and the salts. 

Using the Raman spectroscopy in backscattering microscopic mode, the students identified non-altered 
regions of the samples and quickly realize that the obtained spectra correspond to those obtained with 
calcite during the previous training. Once the substrate was identified, they look for the presence of salts 
on the surface (Figure 2). They obtained spectra combining the features of the calcite with additional 
peaks, which they compared with the previously obtained spectra, finding that the new peaks correspond 
to gypsum. Then, it was explained to the students that, in the case of the studied samples, the gypsum 
provenance was a possible non-documented previous conservation intervention. This example showed 
the students how helpful can be this kind of analysis for the preservation of our cultural heritage. 
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3.5 Task 8: Velazquez’s palette: analysis of historical pigments 
In this task, it was discussed the potential use of a technique such as Raman spectroscopy directly on 
cultural heritage or art pieces. The students started by creating a small database of historical pigments, 
acquiring Raman spectra of a selection of historical pigments (Figure 5). During the acquisition of these 
spectra, the students realize that Raman spectroscopy handled without care could affect the studied 
materials. In particular, they found that both goethite and azurite could be easily degraded by laser 
irradiation, requiring very low irradiation power and very long acquisition times to achieve acceptable 
spectra of non-altered samples. 

   
Figure 5. Micrography of the surface of a pigment before (left) and after (right) being altered  

by the laser irradiation, showing a noticeable alteration. 

Once their database was ready (Figure 6), they were handled several actual Raman spectra of 
Velazquez’s paintings, available in the literature.[7] By identifying the main peaks of the spectra of their 
database and comparing them with those of the provided Raman spectra of Velazquez’s paintings, the 
students were able to ascertain that Velazquez employed those same pigments in his masterpieces. 
Moreover, they realize the expertise and carefulness required to perform this kind of study on actual 
cultural heritage samples. 

 
Figure 6. Raman spectra of a historical pigment based on lead carbonate obtained by the students. 

3.6 Task 9: Our ancestors, the Vaccaei 
In the last experimental task, the students deepen on the capabilities of Raman spectroscopy for the 
study of ancient materials. They study ancient glass beads. First, they obtained the Raman spectra of a 
couple of blue glass beads (IV-I BC). As the chromophore employed in these beads was mainly cobalt 
at trace levels, the identification of the pigment was not possible by Raman spectroscopy. However, the 
features of the glass network (i.e., the degree of polymerization of the silicon oxide tetrahedra) can be 
studied by Raman spectroscopy.[9] In addition to the spectra obtained experimentally, the students were 
provided with Raman spectra of additional samples affected by the cremation ritual. 

To perform such analysis, it is necessary not only to identify the position of the main Raman peaks/bands 
but to perform a more advanced treatment and analysis of the obtained spectra. The students learn the 
basics of the spectra treatment (e.g., baseline subtraction) and how to perform the deconvolution of the 
spectra into the main Raman bands of glass using specialized software. 
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This analysis allowed obtaining the integrated intensities of the δ (Si-O) bending bands centred at 
around 500 cm−1 (A500) and of the ν (Si-O) stretching bands centred at ~1000 cm−1 (A1000). The ratio 
between both integrated values is known as the polymerization index (Ip = A500/A1000), and its value is 
related to the composition of the glass and its firing temperature, and therefore to the technological level 
of its manufacturers.[9] From the obtained data, the students correctly obtained Ip values about 1.0-1.1 
for the well-preserved blue glass beads, which correspond to firing temperatures about 1100-1200 °C. 
On the contrary, the provided spectra of the samples altered by the cremation ritual shown Ip values 
about 0.5, which corresponds to temperatures of about 600 °C.[8] 

Then, on the one hand, the students determine that the cultures that manufacture these ancient glass 
beads were able to reach temperatures up to 1100-1200 °C in a furnace. On the other hand, they realize 
that the temperature of about 600 °C found in the altered glass beads corresponds to the temperature 
reached during the cremation ritual, which altered the glass network of the surface of the glass beads. 

3.7 Task 10: Presentation and discussion of the final work 
At the end of the project, the students should organize the obtained results and relate them with the 
theoretical concepts presented along with the project. They should highlight how the obtained results 
help in the understanding of History, technological development, or art. They should prepare a written 
report, as well as a presentation that they will expose to other students and professors. 

3.8 Comments about the implementation of the project 
The development of the project has been positively evaluated by the involved students and professors, 
as well as other University and High-School professors and students attending the final presentations. 
In fact, it has been encouraged to keep this project proposal for the next course. The involved students 
have pointed out that they have never heard before about this research field, but the proposal description 
was attractive, as they never expected to find such strong relationships or synergies between physics 
or chemistry and history, art, or archaeology. Accordingly, it can be stated that the project fulfils the 
objective to publicize this research field. 

Some potential improvements were also pointed out after this first experience. On the one hand, for the 
next year it has been proposed to include on the training program a visit to one of the archaeological 
sites which remaining are studied in the project (e.g., the vaccaean necropolis of “Las Ruedas” (Padilla 
de Duero, Valladolid, Spain). This activity will strengthen the message of the necessary relationship 
between the diverse areas of knowledge involved in Archaeometry. Moreover, potential quick in-situ 
measurements with spectroscopic techniques could be carried out during the visit. On the other hand, 
it should be evaluated if the project could benefit from narrowing the list of samples or historical contexts, 
in order to provide the students more time to deepen the understanding of each topic. Particularly, due 
to time constraints on the final presentation, this year, only one of the topics (i.e., ancient glass beads) 
was explained in detail by the students. 

4 CONCLUSIONS 
An innovative training program and research project on the Archaeometry field has been successfully 
implemented on the High-School Excellence/Research program of the Junta of Castile and Leon 
(Spain). This program offers multidisciplinary training to young students, showing how apparently quite 
diverse knowledge fields such as materials science and history, art, or archaeology can work together 
to improve the understanding of the history of our civilization. 
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Abstract 
Training is the process to develop skills, habits, knowledge, and attitudes in employees, to increase their 
effectiveness as well as preparing them for a future position in companies. Taking this into account, it is 
an important need for companies to train their work teams by the appropriate training courses. A correct 
selection of trainers will be the key of any business improve. With training we can foster human 
resources in harmony with inside and outside organizational changes. In this way it will be achieved 
active and motivated employees that can achievement the acquisition of goals and prevent cost-wasting 
in companies. 

This research proposed an algorithm that will allow to obtain the weigh vector to select criteria of the 
most suitable teaching teams, to transmit employees the required knowledges to achieve better 
preparation than competitors. In order to highlight the usefulness of the calculation algorithm proposed, 
we are going to apply it to obtain a weight vector that allows to weigh the criteria of employees in the 
selection of a Master´s teaching teams. 

Taking this into account, ought to the high cardinality of the possible set of teaching teams of 
professional training courses, and given the utility of the comparison by pairs matrixes (MCP) it will be 
possible to obtain the weight vector of the criteria in any decision problem. 

So, the research proposed the construction of an algorithm using comparison matrixes by consistent 
pairs, which allows with a reduced computational effort, to select the most suitable training team. 

These teams can transmit, in an optimal way, the employees´ knowledge to increase professional 
opportunities in business sectors. 

Keywords: Training, multicriteria-decision problems, matrix comparison, algorithm. 

1 INTRODUCTION 
Many times, it is necessary to evaluate a set of n elements E={𝐸!, 𝐸", . . . . , 𝐸#}, according to a common 
characteristic or property for decision making [1], [2], [3], [4]. The evaluation provides a vector of weights 
𝐰: (𝑤!, 𝑤", . . . . . , 𝑤#) ∈ ℝ# representing the relative importance of each element for the decision-making 
unit (DU).  

If the cardinality n of the set is high, given the limitation of the human mind, it is very difficult for the DU 
to compare simultaneously the features of the n elements and provide global preferences [5], [6], [7]. 
However, if a partition of the set E is established into subsets of cardinality two, the pair wise comparison 
method, widely used in economics, psychometrics, decision-making theory, etc. it allows the DU to 
impart its information regarding preferences by way of pair wise comparisons [8], [9], namely local 
information that is more robust and easier to get than global information.  

A critical point for that evaluation is the quantification of the DU preferences. According to Saaty’s 
proposal in the Analytic Hierarchy Process (AHP) we will utilize, due to its sound characteristics and 
widespread use, his numerical scale of positive entire values [10], [11], [12], [13] that can be summarized 
as follows: 

When the ith and the jth elements are of equal importance, the 𝑎$% = 1,  

When the ith element is of moderate importance with respect to the jth one then 𝑎$% = 3, 𝑎$% = 5  

When there is strong importance, 𝑎$% = 7 in the case of very strong importance and 𝑎$% = 9 in a situation 
of extreme importance.  
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The digits 2, 4, 6 and 8 are used for compromises between the above values. The scale assumes 
reciprocity, i.e. if, for instance, 𝑎$% = 5, then 𝑎%$ = 1/5. 

The preferential information by using Saaty’s scale provided by the DU is rendered in the form of an 
array [14], [15]. This array, called pair wise comparison matrix, is a n-order square matrix 𝐴: 6𝑎$%7 ∈
ℝ#×#with positive components that approximates 𝑤!, 𝑤", . . . . . , 𝑤# implicitly. Each component 𝑎$% 
represents the preference ratio of the element 𝐸$ relative to the 𝐸% element. Therefore, 𝑎$%> 1 shows that 
the element  𝐸$ is preferred to  𝐸% element. Similarly, 𝑎$%= 1 shows that 𝐸$ element and 𝐸% element are 
equally preferred and 𝑎$% < 1 indicates that the 𝐸% element is preferred to the 𝐸$ element. 

2 METHODOLOGY: POSSIBLE ARRAYS OF COMPARISON BY PAIRS 
When comparing the elements in pairs, depending on the level on rationality of the information provided 
by the DU, two different scenarios can appear [16], [17]. On the assumption that human judgments are 
reflexive and reciprocal but in general inconsistent, these scenarios are the following: 

1) Matrix 𝐴 proves to be: reflexive (i.e., 𝑎$$ = 1 , ∀𝑖), reciprocal (i.e., 𝑎$% ⋅ 𝑎%$ = 1 , ∀𝑖 ≠ 𝑗) and consistent 
(i.e., 𝑎$% = 𝑎$' ⋅ 𝑎'% , ∀𝑖 ≠ 𝑗 ≠ 𝑘). In this case, the pair wise comparison matrix generated A is ideal or 
error free [18], its components are defined as the quotient of the element’s weights compared (i.e.  they 
are given by the expression 𝑎$% =

(!
("
  ,   𝑖, 𝑗 = 1,2, . . . , 𝑛, being 𝑤$ and 𝑤% the weights of elements 𝐸$ and 

𝐸%, respectively) and it has the following proprieties: 

• Verify the equation: 𝐴 ⋅ 𝐰 = 𝑛 ⋅ 𝐰  ,   𝐰: (𝑤!, 𝑤", . . . . . , 𝑤#) ∈ ℝ# 

• The dominant eigenvalue of A is n and the rest of its eigenvalues are cero. 

• Each one of A’s column vectors defined by: 𝒄% =
𝒘
("
 ,  𝑗 = 1,2, . . . . , 𝑛,  is  an eigenvector 

corresponding to the dominant eigenvalue n. 

Taking this into account, the weight vector 𝐰: (𝑤!, 𝑤", . . . . . , 𝑤#) ∈ ℝ# is specified, up to a multiplicative 
constant, by any one of the columns vectors of the matrix 𝐴 and it is a non-trivial solution of the following 
homogeneous linear system: 

𝑤$ − 𝑎$%𝑤% = 0  ,   𝑖, 𝑗 = 1,2, . . . . . , 𝑛 /𝑗 > 𝑖       [1] 

System compatible and indeterminate, therefore, with infinite non-trivial solutions. Can be obtained a 
unique solution through normalization. 

In this scenario, for building the pair wise comparison matrix, the DU only need to provide n-1 
comparisons. 

2) Matrix 𝐴 is reflexive and reciprocal but inconsistent; in this case, the components 𝑎$% are only an 
estimate of the weight quotients 𝑤$/𝑤% (i.e.,   𝑎$% ≈

(!
("
 ,   𝑖, 𝑗 = 1,2, . . . , 𝑛). Now the previous homogenous 

linear system (1) is compatible and determinate and, therefore, it only has the trivial solution (i.e.,  𝑤! =
𝑤" =. . . . . . = 𝑤# = 0). In this case it will be possible to only get an estimation, of the weight vector of the 
elements compared [19], [20], [21].  

In this scenario, the number of comparisons to provide DU for building the pair wise comparison matrix, 
increases from n-1 to  𝑛(𝑛 − 1)/2. 

To calculate the estimate 𝒘G  of the weight vector, different methods have been developed, not exempts 
from difficulties in their application [22], [23], [24], [25], [26]. They can be classified into two major groups: 

- Methods based on the array spectral properties. 
- Methods based on the distance minimization. 

All of them require checking subsequently the validity of the obtained estimate, by evaluating the 
inconsistency of the pair wise comparison matrix A generated by the DU [27], [28], [29]. To do this, 
according to   Saaty’s proposal (Saaty, 1980), the consistency ratio (CR) of the matrix A has to be 
obtained. If CR > 0.1 it is recommended the review of the DU value judgments to avoid serious 
inconsistencies appearing as random judgments. 
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These considerations show the usefulness (accuracy and simplicity) of getting weight vectors from ideal 
or error-free arrays. Due to the complexity of many real problems, the human judgments subjectivity and 
lack of information, the second scenario shows up, the arrays of comparison by pairs use to be 
reflexives, reciprocals, but inconsistent. This is why a calculation algorithm is proposed in this paper in 
order to obtain an error- free pair wise comparison matrix A. 

3 RESULTS 

3.1 Calculation algorithm 
* Request the decision maker to compare each one of the elements of the set   E={𝐸!, 𝐸", . . . , 𝐸#}	with 
the next one (i.e. which compare the elements 𝐸$  𝑦  𝐸$*! ,   𝑖 = 1,2, . . . . . , 𝑛 − 1). This way we obtain the 
𝑛 − 1 components  𝑎$$*! ,  𝑖 ∈ {1,2, . . . . . , 𝑛 − 1}   of the main diagonal of the upper triangular sub-matrix 
from A. 

* Calculate the expression: 

𝑎$% = 𝑎$' ⋅ 𝑎'%  

for the following values 

     𝑖 = 1,2, . . . , 𝑛 − 2  ∧  𝑘 = 𝑖 + 1, 𝑖 + 2, . . . , 𝑛 − 1  ∧ 𝑗 = 𝑖 + 2, 𝑖 + 3, . . . , 𝑛	
	   𝑖 = 1,2, . . . , 𝑛 − 3 ∧ 𝑘 = 𝑖 + 1, 𝑖 + 2, . . . , 𝑛 − 2 ∧ 𝑗 = 𝑖 + 3, 𝑖 + 4, . . . , 𝑛	
	  	       . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	
	  	 	 	 	 	  𝑖 = 1 ∧ 𝑘 = 𝑖 + 1 ∧ 𝑗 = 𝑛        [2] 

and obtain the remaining components of the upper triangular submatrix from A. 

* Determine the components of the main diagonal and of the lower triangular submatrix of A by using: 

    𝑎$$ = 1 ,   𝑖 = 1,  2,  . . . . . , 𝑛         [3]  

    𝑎$% ⋅ 𝑎%$ = 1  ,   𝑗 = 2 ∧ 𝑖 = 1;   𝑗 = 3 ∧ 𝑖 = 1,2;  . . . .  ; 𝑗 = 𝑛 ∧ 𝑖 = 1,2, . . . . , 𝑛 − 1     [4] 

It is interesting to quote that, although it is not compulsory from a mathematical point of view, it is useful 
to sort the elements of the set E in a decreasing importance for the DU. This way, by using, Saaty’s 
numerical scale, all of the components of the upper triangular sub-matrix of A shall be greater than one, 
while the components of the lower triangular sub-matrix shall be less than one. 

3.2 An illustrative example 
In order to highlight the usefulness of the calculation algorithm proposed, we are going to apply it to 
obtain a weight vector that allows to weigh the criteria of employees in the selection of the teaching staff 
of a master. 

Admitting that the acceptability criteria (professional skills) and their importance for the selection team 
professors of the considered master are: 

• Personal Interview (PI): this is a personal interview conducted by the director of the master with 
the possible candidates: their knowledge, professional career, as well as the work to be done, 
reporting process, etc. This skill is the key one for the selection, and that is why this factor is of 
the highest importance.  

• Expected Salary (ES): this is the gross annual salary required by the candidate composed of fixed 
wage, variable pay and entitlement benefits. The variable pay will be calculated according to the 
number of students enrolled in the master. This factor is of very strong importance.  

• English level (EL): all candidates will take the Test of English for International Communication 
(TOEIC), in order to gauge their English level. The TOEIC was created in 1979 in the United 
States by the Educational Testing Service (ETS). This factor is of great importance.   

• Laboral experience (LE): this is measured in number of years worked. This factor is very 
important.  

• Aptitude testing (AT): all the candidates will take a personality test, which is especially designed 
for personal selection processes. It is a general psychological personality test. It analyses a series 
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of basic dimensions of the personality and professional profile of the candidates. This factor is of 
medium-low importance.  

• Training received (TR): includes post-graduate finance and accounting courses taken in the last 
3 years. This importance of his factor is low. 

To obtain the weight vector 𝒘: (𝑤!, 𝑤", . . . . . , 𝑤+) ∈ ℝ+  for the six criteria considered, we will apply  the  
proposed calculation algorithm as follows: 

1 Compare each of the criteria of the set E = {PI, ES, EL, LE, AT, TR} with the following, making 
use of Saaty’s scale, and determine the following components of the array of comparison by pairs 
A: 

𝑎!" = 3  ∧ 𝑎", = 3  ∧ 𝑎,- = 2 ∧ 𝑎-. = 2  ∧ 𝑎.+ = 2 

2 Calculate the remainder matrix components by using only these five elements. For that purpose 
relations [2], [3] and [4] have to be evaluated for n=6 to get the error-free pairwise comparison 
matrix. 

 [5] 

that verifies the equation: 

𝐴 ⋅ 𝒘 = 6 ⋅ 𝒘 ,  𝒘: (𝑤!, 𝑤", . . . . . , 𝑤+) ∈ ℝ+ 

therefore, each of its column vectors  𝒄% ∈ ℝ+ ,  𝑗 = 1,2, . . . ,6 ,   is a positive multiple of the weight vector 
sought, defined by: 

 
3 The weight vector sought is obtained by normalizing any one of the column vectors of the matrix 

A given by the expression [5]. Among other possibilities, this normalization can be done by making 
the sum of the components of the vector equal to one. This achieved dividing each of its 
components by their sum.  

Taking account these considerations, the weight vector solution is given as following: 

𝐰 ∈ (0.65,  0.21,  0.07,  0.04,  0.02,  0.01) ∈ ℝ+ 

4 CONCLUSIONS 
Pair wise comparison leading to pair wise comparison matrices has become in the last years in a 
powerful multi-criteria procedure, in order to obtain robust preferential information from a DU. Based on 
the considerations made in this paper, it is simple to conclude the important advantage implied by 
working with error-free matrices generated with the algorithm proposed. The advantage is due not only 
to the small number of comparisons in pairs performed by the decision-makers but, what is more 
important, to the fact that each one of the column vectors of these matrices is a positive multiple of the 
weight vector sought. By normalizing one of these vector columns, the vector of preferential weights is 
obtained.  
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LEARNING IN COLLEGE MATHEMATICS IN THE COVID-19 ERA
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Abstract

The latest advances in Internet and multimedia have increased the popularity of online learning
environments and the emergence of the COVID-19 phenomenon has brought the significance of online
learning environments to broad daylight sometimes as the only alternative to continued education.
Although every new online learning environment (OLE) claims to have introduced one or more novelties,
not every OLE is successful in creating a long and lasting impact in learners' knowledge. In this article,
we have analyzed the recent research literature relevant to online and e-learning as well as computer
based instruction with the purpose of identifying the factors that play into the effectiveness of an ideal
new generation OLE. In essence, an ideal OLE uses computer tutorials and online learning activities;
uses multimedia elements, simulations and virtual manipulatives in an interactive manner; uses
dimensions of online learning to create positive attitudes in learners; supports different types of learning
experiences; provides online quizzes and gives feedback on the results; enables customizable and
adaptive instruction; provides assistance for learner reflection; provides scaffolding for online learning; is
accessible anytime and anywhere; enables distance learning through interactive online learning
activities; supports cooperative learning; addresses multiple intelligences; conforms to educational
standards; provides guidelines for high fidelity of implementation in diverse settings; provides online and
offline professional development modules; seamlessly communicates with learning management
systems; provides adequate opportunities for practice and immediate feedback; and is flexible to adopt
new and useful instructional paradigms as fast as they emerge. Ultimately, the purpose of this research
aims to serve as a guideline for the creators of the existing and novel OLE's for superior teaching and
learning experiences in the COVID-19 era particularly within the context of College Mathematics.

Keywords: Effectiveness of Online Learning, COVID-19, College Mathematics.
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Abstract 
Adolescence is part of the process of the subject´s construction that implies significant changes in the 
cognitive maturation and socio-affective relationships, involving community and school scenarios. 

Identities in dance is an educational research project that tries to approach the question of adolescence 
through artistic practice and dance, in an interdisciplinary and cooperative context, in which the 
participants themselves define and investigate relevant learning objects for their social and personal 
development. 

The project is part of the theoretical-practical tradition of action-research that tries to identify, analyze 
and intervene in issues that affect the life and social practices of the participants involved in the learning 
situation. 

For this purpose, the action-research methodology responds to the acronym CMSW, corresponding to 
the Camera-Mirror-Scene-Web sequences, in which students establish positive interdependence 
procedures to investigate, experiment and evaluate choreographic creation projects related to the 
process of maturation and construction of identity. 

In this way, Camera tries to interrogate the body in motion in relation to the perception of the built space, 
understood as a resonance box of subjective and intersubjective questions, Mirror tries to interrogate 
the image of self in relation to the Other. Subsequently, in the sequence called Scene, the differences 
with which we construct the Other are investigated through the construction of a interactive, 
choreographic and social scene and the strategies that regulate the relationship with the others. Finally, 
the Web sequence consists of a work process to analyze these intersubjective relationships in socio-
cultural contexts such as the family, friends, social networks or educational environment. 

1 INTRODUCTION 
Traditional methodologies based teaching-learning relationships on the effective transmission of 
knowledge, following a communicative model that privileged the action of the teacher, to the detriment 
of the work of the students reduced to a mere receiver and replicator of messages. 

Faced with this reproductive paradigm, educational renewal observes students as the subject of learning 
with a view to facilitate their autonomy in interaction with various socio-cultural contexts, recognizing in 
them the ability to question, inquire and build knowledge in significant teaching-learning environments. 
But this recognition of the learner's capabilities is closely associated with the recognition of the teacher's 
ability to investigate and model learning objects, either through their own artistic practice and inquiry, or 
through analysis, evaluation and criticism of the choreographic repertoire and of the preceding 
pedagogical models. 

Over the last decades, educational renewal has generated an extensive discussion about the need to 
adapt teaching-learning methodologies and didactic organization to the educational purposes and 
objectives committed to the development of capacities, competences and students’ attitudes: both in 
the general educational field, as well as in the performing arts and dance. One of the most relevant 
aspects of this debate consists in the recommendation to incorporate the objectives and procedures of 
artistic research into the school curriculum, as well as the recommendation to create teacher training 
plans oriented towards the design and implementation of educational research projects. 

Artistic and educational research through dance not only represents an expanded horizon of knowledge 
of dance practices, but knowledge located within the processes of creation and choreographic 
interpretation, where artistic practice faces questions, objectives and problems that must be solved by 
assessing the possibilities of action and taking the options that are considered most relevant for the 
artistic project. 
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From the student's perspective, artistic research enables the investigation of relevant issues for students 
through the learning process and dance itself, either because such issues are connected with the 
experience of individual and collective events or because it raises questions about the referents that guide 
the practice of dance, promoting the identification of new objects of investigation and learning of dance. 

From the perspective of teaching practice, educational research aims to develop the ability to inquire 
and provide the appropriate form to learning objects in order to establish new strategies for student 
interaction with them. Educational research also contributes to the production of discourse and 
communication of the teaching experience, of interest not only for dance pedagogy but for artistic 
creation and interpretation. 

Research-action represents a line of educational research that involves teachers and students in 
research projects committed to the improving of the conditions in which teaching-learning relationships 
are developed, through the identification and cooperative and participative definition of the problems to 
be solved and the action plans that, once put into practice, will be evaluated to confirm and establish 
the effectiveness of the actions undertaken, through periods of action-reflection-action. In this sense, 
research-action represents a form of self-reflective scientific study in which it is the participants 
themselves who interrogate, analyze and “try to improve the rationality and justice of their social, artistic 
or educational practices, as well as their understanding of these practices and the situations in which 
they take place"[i] 

In this context, project-based learning (PBL) is a proactive educational methodology based on the 
autonomy with which student approach both the design and development of the learning project, as the 
meaning attributed to it. It is carried out in a cooperative environment of teamwork, in which the 
implication of the “learning to learn” competence is decisive. 

This project proposes a methodology based on PBL in which it not only affects the way students 
exchange information in order to develop the current project, but it also takes a special interest in the 
way they work and learn by cooperating with each other. At the same time, they contrast the meaning 
of the activities they undertake: from the conceptualization of the learning objectives and purposes, to 
the relevance of the results achieved and the way of communicating them. 

This way of approaching learning also implies an educational reflection of paradigmatic scope, a way of 
thinking about the teaching-learning relationships that shifts the focus of attention from the efficiency of 
the teaching procedures and methodologies towards a more attentive approach to the meaning that the 
students attribute to learning, as well as to the commitment to improving the social and educational 
conditions in which it is involved. 

This approach also raises a critical interpretation of educational relationships in the sense that it is the 
totality of the participants in the teaching-learning process and the educational community who identify 
and define the reality they try to intervene within the framework of the educational project. 

2 IDENTITIES IN DANCE, KONTAKTHOF 2.0, A PROJECT OF EDUCATIONAL 
INNOVATION IN DANCE 

Identities in dance have been inspired by the socio-educational experience developed by the dancer 
and choreographer Pina Bausch throughout her choreographic composition work, where, starting from 
a significant question, she initiates a process of inquiry to what dancers must respond through danced 
movement.  

By this procedure, and unlike creation models based on a hierarchical discrimination between 
choreographic creation and its execution, Pina Bausch tried to incorporate into the process of 
choreographic composition the traces that the experience had left on the dancer's body as impressions, 
perceptions or sensations about which he had to reflect and transform into a danced movement. 

Pina Bausch adopts a Socratic disposition to investigate cooperatively, together with the dancers of the 
company, the questions that she proposes to investigate that constitute the object of artistic practice. 
Socratic dialogue is a method of investigation and knowledge that is not subject to theories, methods 
and procedures previously adopted to question and analyze the objects of knowledge. On the contrary, 
these arise as in artistic practice, from questions and problems that are intended to be solved, involving 
along the process to all the participants and the artistic and cultural contexts in which they are immersed. 
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The educational innovation project tries to generate knowledge about the creative process that mediates 
between this initiating question and the choreographic gesture, due to its interest in teaching and 
learning in dance. 

Kontakthof 2.0 refers to a well-known piece from Pina Bausch's choreographic repertoire in which the 
choreographer tries to investigate the rituals and predominant stereotypes in socializing contexts in 
which dance has a relevant role, as is the case of the dance halls. The piece, initially created together 
with the members of the Wuppertal company, was later recreated and re-staged. First with people over 
65 years old and later on with young people and adolescent.  All in order to activate the personal and 
collective memory of the dance experience in different socio-community contexts. 

In this way, Pina Bausch's choreographic project is part of the proposal of Jacques Rancière, for whom 
artistic practice produces what he calls "overflows of the sensitive"[ii] thanks to which it is possible to 
make social issues and realities sensitive and perceptible that, for one reason or another, they had 
become naturalized. And from that moment they are susceptible of being perceived, reflected and 
intervened. In this sense, Rancière observes that through these overflows not only do new objects and 
realities become sensitive and perceptible, but they also show new social agents with the capacity to 
intervene and transform these realities as objects of social, political, educational and artistic action. 
Kontakthof 2.0 involves issues of gender, representation, violence and social control that were inscribed 
in the configuration of dance spaces, in the gestures and forms of movement ritualized and at the same 
time desensitized by the weight of tradition, habits and conventions, which are the object of a new 
experience and analysis through the practice of dance. 

The awareness of the dance halls and the social relationships that these spaces fostered, opens up new 
frames of thought and intervention. Where only action programs were executed by the participants they 
were reproduced and perpetuated at the same time. 

Delving into this perspective, the educational innovation project Kontakthof 2.0 Identities in dance 
intends to raise awareness of the education through dance, the spaces and forms of relationship of 
adolescents with the otherness inscribed in the process of construction of their own identity. The 
relationship with the other, with the different and the stranger is a constitutive factor of the process of 
elaboration of identities and alterities that not only respond to personal issues and maturation of the 
individual, but it is carried out in socio-affective contexts such as the family and friendship and social 
presence, as well as in the educational context itself. 

The reference of this choreographic experience can be consulted in Dancing dreams, learning with Pina 
Bausch, a documentary made by Rainer Hoffmann and Anne Linsel in 2010, based on the experience 
of a group of teenagers, accompanied by the choreographer and the dancers of the Wupertal company, 
Joséphine Ann Endicott and Béatrice Billet [iii]. 

3 IDENTITY AND SENSE OF OTHERNESS  
"I is another", Arthur Rimbaud [iv] affirmed, thus warning of the paradoxical condition of identity in which 
the consciousness of oneself and of otherness is indissolubly involved, without which there would be no 
possible identity. 

According to the Dictionary of the Spanish Language (RAE), the term identity derives from the Latin 
ídem /the same/ and it refers to the quality of being identical, to the awareness of a set of own traits that 
an individual or a community appreciate of themselves and that characterize them in front of others. 

Adolescence is a stage of life in which intense confusion is manifested in relation to identity. Along this 
period very significant moments of change are experienced, such as the relationship with the body, the 
own childhood and the family context. Moreover, social expectations and conventions play an important 
role, which threaten to break the unifying image of the self on which the subjective reality of the individual 
is sustained. 

The ego psychology introduces the concept of self to refer to the mental representation that a person 
has of oneself. It gives a certain sense of integration and cohesion as a subject. But identity is a labile 
construction because it is based on a foundational failure, associated with the first experience of the 
body that the newborn experiences as something precarious and dislocated, and whose first perception 
of unity does not come from the organism itself, but rather of the external image that his reflection in the 
mirror provides [v], and of a fellow man whose word confirms that this is indeed his image. However, this 
unifying image does not correspond to the one that appears in the mirror, but it is the result of the gaze 
of another and its confirmation through language [vi]. 
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The question of identity acquires a significant character when the process of separation-individuation 
begins, which, although it has its origin during the separation of the unifying bond with the mother, it 
develops throughout life through new experiences of the body, of the experiences of continuity and 
temporal discontinuity, and with the quality of identifications and social references [vii]. 

During adolescence, education enables the establishment of the necessary social interactions to 
develop skills and competencies for life in society, both in its cognitive aspect, thanks to communication 
and language that enable the definition and representations of oneself and of others, and through the 
aesthetic, sensitive and affective experience, referred to the perception of oneself and self-esteem, in 
response to the gaze of the Other. 

In this context, artistic education and dance in particular raise pertinent questions about the body and 
movement in a space shared with other bodies and otherness, taking up the etymological sense of 
chorea or movement in common. Artistic practices open fields of phenomenological and hermeneutical 
exploration that involve the fragile and unstable relationship with the body and with the meaning 
attributed to it, both in the field of meaning and the ethical sense of the encounter and respect towards 
difference and otherness. The ethical sense of artistic discourse is characterized as the search for 
equality in conditions of inequality through the shared idea of fragility and the esteem of the other as 
oneself. Identity, being-for-the-other, in terms of Emmanuel Levinas, consists in the commitment and 
responsibility that we acquire in the face of the fragility of the other, which for Giorgio Agamben 
constitutes the only possible city [viii]. 

4 METHODOLOGY 
The project starts from the idea that issues related to individual and collective identity are not a mere 
stage in the maturation process of people, but are part of a process of psychological, intellectual and 
emotional construction of the individual. From this perspective, learning through dance is proposed as 
an educational space for reflection, experience and collective interpretation about the process of identity 
construction. 

With this purpose, Kontakthof 2.0 Identities in dance presents to the students an interdisciplinary project-
based learning (PBL) proposal, in which the development of the choreographic project represents an 
opportunity for artistic and cooperative experience and research, to investigate with their own resources 
and capacities, issues that affect them in their personal and social life. 

All in all, it is possible to differentiate between learning through projects and learning with projects. 
Although in project learning the students are involved in situations in which they have the opportunity to 
explore various alternatives and strategies for solving the set-out problems, they do not have the ability 
to define the learning objects, nor to determine their horizon of evaluation and meaning, nor the 
evaluation criteria which belong to the scope of the teacher's decision. Learning with projects, on the 
other hand, is characterized by laying out open teaching-learning situations. In them, it is the students 
themselves, together with the teachers and other possible participants, who determine the relevance of 
the learning objects in the socio-affective and educational contexts in which they are involved, at the 
same time that they elaborate the research strategies and they evaluate its relevance, beyond the 
expectations and determinations of the teacher. 

4.1 Process 
The work procedure consists of laying out initial questions that point towards research objects open to 
interpretation, to which the participants must respond using body language and gestures in order to 
initiate a research process about the body, the movement, the space and the daily experience of 
significant events for the students. 

The research activities are based on procedures of positive interdependence among the students. Once 
they are organized into work groups of three or four participants, each one adopts a specific role for the 
development of the collective task. The attribution of this role focuses the student's activity as if it were 
an actor-agent of the research process whose activity must be coordinated and complemented with the 
work of others. 

The roles correspond to the key competences and capacities that are intended to be addressed through 
the experience, including the ability to “learn to learn”, “gestural communication”, “project development” 
or the deepening on “social skills and civics” involved both in artistic practice and in lifelong learning. 
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In the experience developed, the roles have consisted of the preparation of the necessary 
documentation for the initial exploration of the subject under investigation, the development of activities 
of creation, composition and choreographic production, the communication and creation of audiences, 
together with the search of advice for the treatment and elaboration of the content of the project and the 
artistic proposal. Related to the positive interdependence the participants, apart from developing their 
own mission, establish work and discussion meetings with those who play similar roles in other groups, 
the conclusions of which are brought to the reference group. In this way, students work individually and 
cooperatively in small groups and in the classroom, contributing and sharing knowledge and experience 
with others. 

As a consequence of this process, the research object is not guided by the proposed topic, nor by the 
initial questions that mobilize the process, but by the orientation that each group provides to those 
questions. Doing so, students build different perspectives and interdisciplinary approaches to the 
learning object. The autotelic [ix] orientation of the research, guided by the relevance and value that each 
group attributes to the proposed topic, contributes to the construction of singular objects by each work 
group, enriching the topic and unfolding it in multiple itineraries of meaning and experience and artistic 
inquiry. 

On the other hand, the interdisciplinary approach contributes to the construction of unpublished research 
objects because, as Mieke Bal points out, “it is not enough to choose a topic and group several 
disciplines around it, each of which can approach it differently. The interdisciplinary study consists of 
creating a new object that does not belong to any of them entirely” [x]. The interdisciplinary approach call 
into question concepts such as identity and otherness, as well as others related to artistic practice itself 
such as "representation", "staging", "performance" or "spectator", implying in the initial work of the 
research a deconstruction of preconceptions, conventions, traditions and mental frames that determine 
the appropriate meaning of the object in each discipline. In this way, the investigation of identity 
construction processes is enriched and expanded by its approach through common notions in artistic 
practices and performances helping them to acquire a new meaning for learning through Dance. 

Following the proposed methodology, the work is developed along its different stages through action-
reflection-action cycles, the evaluation of which involves the participants themselves through co-
evaluation and self-evaluation, as well as guiding evaluation of the teachers. 

Within the continuous evaluation process, the project has planned the production of a staging which 
tries to guide the work process and its communication through the construction of a spectator figure, an 
interlocutor or model spectator with whom the scenic project is ready to talk to. This figure does not 
correspond to the empirical spectator, but to a strategy of attribution of competences and 
incompetencies to them. The awareness of these attributions makes it easier for the scenic project not 
to necessarily respond to the satisfaction of the viewer's gaze and expectations, but rather is proposed 
as a specific strategy of dialogue that makes its figure a mere participant in the scenic performance. 

In the game of identities and alterities, the competences attributed to the viewer are also part of the 
constructions of the Other, not only of the other as an alter ego in which the scenic project is mirrored, 
projecting an identical and acquiescent self in the viewer, but also a figure endowed with its own gaze 
and skills through which a critical and even reluctant alterity arises before the artistic proposal. This sort 
of emancipated spectator [xi] lays out a radical alterity that does not submit to the seduction of the gaze, 
nor is it reduced to the classic game of projections and identifications mobilized by classical dramaturgy, 
but rather presents itself as an interlocutor willing to participate, with its own experience and ability in 
stage dialogue. 

The different scenarios of alterity have also been explored in relation to the tensions and conflicts that 
arose throughout the process between the members of the respective work teams, generating a space 
for reflection that connects the creative project with the own life and experiences of the participants. 

The students have documented the work process, the difficulties and the goals achieved through an 
individual blog and a group portfolio. On them, there is evidence of the options taken for the resolution 
of conflicts and the itinerary followed in the process of elaboration of the scenic project. 

4.2 Project Phases 
Following the action-reflection-action methodology, the research project starts from an activity of 
documentation of the proposed theme, through which the students make contact with relevant 
information and references, both bibliographic, artistic and of the choreographic repertoire, what is called 
"establishing the state of the art." The students join the documentation work guided by their own 

0174



 

 

experience and expectations, in such a way that the questions are significant for their own experience 
and perception of difference and otherness in relation to the research project through the dance practice. 

With this objective, the program of activities is structured around four possible scenarios called camera 
obscura, mirror, scene and networks. 

4.2.1 Camera obscura 
The first sequence of work has consisted of two activities aimed to the awareness of the body as a place 
of perceptions through the different senses. 

The activity begins with a brainstorming and then writing the results on a board or on post-its. After that, 
students try to create associations or constellations between the ideas enunciated, in order to create 
networks of meanings shared by the members of each working group. In this way, the first intuitive and 
provisional exploration of the issues and tensions perceived about identity, provides a universe of 
meaning close to the field of interest of the students. These networks of associated meanings are 
transformed into scripts for choreographic creation, providing at the same time a plot structure to the 
proposed theme. 

Some of these themes are related to the complexity of affections, feelings of insecurity, anguish or 
change, or to the transformation of the body and the image itself, which means that these tensions can 
be related to expectations and social stereotypes, with the question of diversity or with gender 
perspectives. 

The activity tries to establish bridges between conscious perceptions, for which the body functions as a 
kind of inscription surface and container of a unifying ideal self through body memory. And the 
unconscious, affective or emotional associations to which these perceptions refer, forming a unitary 
constellation or image, although complex and fluctuating, of the self. 

In this sequence, the perception of the self-acts as a soundbox for one's own perceptions and for the 
socially educated cultural sensitivity. This inner, subjective voice is later projected in the space of the 
dance classroom through movement, gesture and body expression, where the subjective self goes out 
to meet other presences and alterities in the shared space. 

The relationship of the body with space has led to the proposal of various choreographic compositions 
whose process has been staged and valued by the respective work groups, analyzing the quality of the 
movement and its components in relation to the thematic research framework proposed by each group. 

The initial, intuitive and subjective work proposals are developed through the analysis of the dance 
repertoire in such a way that the interpretation of it is no longer subject to the expectations about what 
its creators "wanted to say", or what authorized critics have valued for inclusion in the dance canon. 
Here, the approaches to the repertoire make sense because of their relationship with the questions that 
the students consider about what the analyzed piece actually "says" in the interpretive framework that 
the piece itself authorizes [xii]. 

Throughout this phase, the students elaborate a semiology of the body [xiii] and of the emotions [xiv], 
associating qualities such as weight or lightness, detention or continuity, vigor or exhaustion, to the 
danced gesture, which are displayed through their respective contradictory qualities, such as weight or 
lightness, interruption or recursion, energy or laxity, among others possible. All this, which enables the 
exploration of a conceptual territory open to the contingencies of the experience of the body, beyond 
the codes and conventions of dance included in the repertoire. 

In this way, the identification and evaluation of the components of dance practice are linked to the 
experience of the process of identity construction as the kinesthesia of a particular movement inscribed 
in a common chorea or movement. The perception of the body and the quality of movement, the 
appreciation of the dance codes and languages that articulate it, along with the recognition of the poetics 
that determine its expressive form, are part of this mobilizing work of the proprioceptive gaze and of its 
relationship with the Other inscribed in socially and culturally determined contexts. 

4.2.2 Mirror 
The second sequence, called the mirror, tries to explore the own image in relation to the presences of 
the Other seen in the previous phase. In this way, if in the previous sequence the perceptions received 
by the soundbox pointed towards the formation of an ideal self, a self-indulgent, coherent and unifying 
narcissistic image of the self, the mirror sequence lays out that self as the object of the gaze and of the 
appreciation of the Other as the signifier and ideal of the self. 
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This sequence tries to consider the construction and recognition of the subject as identification with the 
perceived image of himself in relation to a similar Other. This similar Other, still devoid of difference and 
alterity, provides the observing subject with an imaginary and ideal figure of himself, which, despite the 
fact that through a first external gaze makes it possible to recognize the body as its own body, it also 
represents the split between that subject and his image, which he realizes that it does not belong to him 
completely. 

However, it is not yet about the construction of a social gaze, but about self-recognition through the 
image the mirror provides as the first externality with which the subject faces and that opens the 
experience to challenges, criticisms and resistances of the Other throughout the maturation process. 

The activities involved in this phase have been oriented towards the recognition of an installation project 
in the artistic proposal of an ideal image of each participant, which encounters resistance and tensions 
with the images projected of themselves by others for the construction of a common project. As a 
consequence of such resistance and tensions, disagreements take place. They must be redirected 
through negotiation and management of the different options and crises that the team's project is running 
through. 

Teamwork performs as a mirror in which the proposals, discrepancies and frustrations of the common 
plan are projected. For this, the students have prepared a sample of their work, coinciding with the end 
of the first school period, polishing off in their respective logbooks of the problems and tensions they 
have faced in preparing the sample. 

In the sequence of work, a visit to the Museum of Fine Arts in the city has been programmed. The main 
aim was to promote the encounter with plastic works and installations of different kinds, all with the 
purpose of experimenting and reflecting on the way in which each image, sculpture or artistic 
composition has its own strategy to establish an ideal dialogue with its observer. A dialogue that is not 
always a reading or the recognition of a supposed meaning contained in the work, but can also be 
resolved around an experience, an impression or a certain way of looking in relation to the project of 
inquiry proposed by the students. 

The visit to the exhibition starts from the location of the museum in the urban development of the city. It 
follows an itinerary throughout the exhibition program which purpose it is to reflect on the socio-cultural 
project it represents. It is understood as a chronological and pedagogical tour through the history of art. 
This exhibition program is confronted with the space dedicated to contemporary art, in which the space-
time arrangement is transformed into other ways of appreciating artistic practices: from admiration to 
active appreciation and interpretation by the viewer. This is the question to be investigated in front of 
each piece, which will then lead to a reflection and discussion about strategies used and an proposal of 
intervention danced in the same museum space, as a form of response and dialogue with the exposed 
pieces. 

4.2.3 Scene 
Continuing with the previous process, in the phase called scene it is a matter of approaching a reflection 
through the practice of dance about the discursive character of every choreography. In this regard, it 
should be remembered that the discourse does not only refer to an exchange of information between 
an addresser (choreographer) and a addressee (spectator), but rather to a strategy through which they 
try to guide their respective activities through the choreographic discourse of a series of figures endowed 
with their respective skills and abilities. In this sense, in the same way that the so-called classical or 
academic dance is articulated around the virtuous execution of a codified repertoire of movements, 
whose dynamics are recognized by the public thanks to the use of a narrative endorsed by tradition and 
criticism, the so-called contemporary dance tries to go beyond that cultural framework. It requires the 
viewer to actively participate in the interpretation of the scenic proposal, even becoming part of the 
performance and the execution of it. In both cases, it is the discursive strategy that is compromised as 
a form of exchange between the choreographic creation and the spectator. But the competencies 
claimed in both cases are quite different. If in the first case the viewer is asked to recognize and 
appreciate the interpretation (execution) of a previously encoded narrative, the second requires an 
interpretation of the performance whose choreographic parameters are minimally established. 

With this purpose, it is now a matter of observing the different components of the discourse and the 
choreographic strategy. In which way it is related to the construction of the Other under the figure of the 
spectator and their respective competences, as a way of investigating their presence, difference and 
otherness in relation to the Self that is affirmed in the choreographic proposal. Ultimately, it is about 
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displacing the idea of an acquiescent recipient audience with the scenic project to integrate it as a 
cooperative and necessary interlocutor in it. 

The conventional sense of staging is thus transformed into a "putting into perspective" and the object of 
exchange of glances. A junction between the point of view designed for the spectator, and the 
interpretive activity of them with which is joined to the performance with its own resources and skills. 

In order to explore this gaze, from the perspective of the Other-ideal-spectator, the sequence includes 
a series of activities directed towards experimentation and reflection on the various components of the 
choreographic discourse: 

• Space (s) beyond the stage. It is about thinking and experimenting the disposition and movement 
of the body in unconventional spaces. They might be different from those conceived as dance 
scenarios, such as urban spaces, public spaces or museum spaces, among other possible ones. 
It is about experiencing the different forms of dialogue with the Other in those spaces, in which 
proxemics, circulation or social distance are not previously determined. 

• Time (s) beyond chronological continuity. In this section, it is a matter of moving from the story as 
a logical-causal organization of events organized as chains of antecedents and consequents, to 
the experimentation of encounters and collisions between images, scenes or non-chronological 
sequences. With this, the production of friction between semantic and non-prefigured meaning 
fields is sought, giving rise to expanded sequences, confrontation of scenic pictures or random 
connections. 

• Dramaturgy, in turn, refers to the exploration of the various construction strategies of the self in 
discourse, either as an omniscient subject or as a focal subject whose vision and knowledge of 
events is restricted by their own limited perception of them. In this sense, if the construction of 
identity has been configured as an unstable process, subject to tensions and identifications with 
the Other, the form of the expression of that process presents its characteristic drifts and 
uncertainties, so that the danced gesture and the storytelling of the moving body respond to the 
vicissitudes of the encounter neither premeditated nor foreshadowed with difference and alterity.  

Finally, the scene is configured as a place of exchanges in which presences and distance are 
represented from the perspective of the Other. Thus, while the space is determined by the presence of 
the Other, the scene responds to his gaze as a place of exchange and interactions. Staging here means 
acting in response to the gaze of the Other as a spectator point of view and appreciation. Observing 
(perceiving, feeling, appreciating), recognizing (codes, clichés, cultural recognition frameworks), 
interpreting (identifying, analyzing, linking), participating (acting, performing) is part of the repertoire of 
activities attributed and recognized in the viewer aimed to stablish a dialogue with the project and the 
proposal of choreographic meaning. 

4.2.4 Networks 
The objective of the sequence called Networks is to immerse the artistic proposal in the student's near 
socio-cultural context and in the field of social networks in order to expand the field of experience, 
reception and critical interpretation of the choreographic project. The construction of identities and 
otherness is thus linked to the social space of the student. It is understood as a fluctuating liminal space 
between the micro-social, family, educational and affective bond space, and the meso and macrosocial 
space, open to unforeseeable presences and encounters, before which the subject is in a position to 
respond with their own resources and skills. 

The communication of the artistic project acquires an intersubjective and social dimension in which the 
recognition of shared subjectivity takes over from narcissistic and self-indulgent identities. At the same 
time, it opens the stage and dance practice to the diversity of contexts and realities in which it has always 
been involved. 

This form of contextual art responds to the tensions and conflicts present in the social life of the 
community and involves the participants to the extent that they are part of the attribution of meaning and 
resolution of the problems in which they are immersed. From this contextual perspective, the 
construction of identity acquires an educational dimension in which both the vital and biographical 
experience of the participants is involved, as well as the learning throughout life as a form of interaction 
and encounter with the many differences we attribute to others. 
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5 RESULTS 
The educational research and innovation project considers evaluation as one more component of the 
teaching-learning process, which objective is to provide relevant information for its orientation and 
development. From the point of view of the research process, evaluation is incorporated into the action-
reflection-action cycle, providing criteria to guide action programs and processes towards the proposed 
objectives. And with regard to educational innovation, evaluation enables the assessment of the used 
procedures and the exploration of alternative learning resources. 

The guiding criteria for the evaluation established in the academic program are related to the ability to 
manage and apply individual and collective contributions to teamwork dynamics, the development of 
artistic and choreographic expressiveness, together with the learning of the dance language and 
technique.  

The evaluation procedures used can be grouped into the following modalities: co-evaluation, self-
evaluation and hetero-evaluation. Being a cooperative approach of a project-based learning in which 
positive interdependence aims to ensure collaboration and cohesion of the work group, co-evaluation 
has been the main modality used to guide the process. In order to carry it out, rubrics have been 
developed and agreed between teachers and students with the purpose of providing a structured guide 
of criteria for the assessment of competencies and the quality of the actions undertaken in the face of 
difficulties encountered in the work process. 

The evaluation rubrics have focused on three aspects of the process: the ideation, staging and 
communication of the scenic project; the documentation collected in the logbook as well as teamwork 
and participation in the classroom. 

With regard to the first component of the process, it is a question of giving an account of the way in 
which the work team has developed the scenic projects throughout the four phases described above, 
taking into consideration both the research, creation and design of the scenic proposal, as those 
destined to its communication in the form of staging.  

The purpose of evaluating the logbooks and portfolio of each student is to provide criteria for reflecting 
on the complexity of the creative process and assessing the contributions of each participant to the 
collective project. All this has been reflected in a session diary or logbook, as well as in a portfolio or in 
an organized record of the materials collected by each student. The latter includes and documents the 
research references used, the proposed alternatives and the options that finally contributed to the joint 
work, including those that were discarded. In this way, the team's logbook, together with the individual 
portfolio, constitute two resources to document the work carried out and at the same time an object of 
evaluation both in its co-evaluation mode, as well as self-evaluation of the participation and contribution 
to teamwork. 

Following the criteria of learning with projects, the hetero-evaluation modality has followed an 
interdisciplinary approach including teachers and other relevant figures, informants or specialists, 
proposed by the students themselves for their contribution to the development of the project. With this, 
the aim is to broaden the horizon of teacher expectations and educational programming in a context of 
interpretation and adaptation of the curriculum to the socio-affective context of the students. 

The interpretation of the evaluation results points out that project-based learning is a motivating strategy 
for students to make meaningful learning objects and objectives for their own, as well as for the 
acquisition of innovative research tools to its treatment. 

The students have had the opportunity to observe the problems and difficulties of the development of 
the project as a part of the learning process. They have been also aware of the complexity of the 
investigation that are relevant to them in the socio-affective context in which they develop. They have 
observed the possible itineraries in the process of knowledge construction, as well as the fallibility of the 
procedures and the provisional nature of the results. 

Finally, the students have become aware that teamwork implies co-responsibility and the ability to 
propose and agree on action programs based on the best arguments, as well as the necessary 
competence to mediate in conflicts and in the face of difficulties that arise during the development of the 
project. 
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6 CONCLUSIONS 
As a result of this work, the students have gathered relevant information from primary and secondary 
documentary sources, and have actively participated in collaborative activities in the artistic creation 
process. They have also developed tools for the communication of their respective projects, and have 
developed criteria for the co-evaluation of the process and results, incorporating procedures for 
prevention and health management applied to dance work, in the current pandemic situation. 

Among the conclusions, it should be noted that students have shown interest in exploring issues and 
problems that affect their own lives, as well as acquiring tools for lifelong learning. The experience has 
involved the educational community in teaching-learning activities and has contributed to the 
transformation of the social imaginary of dance, beyond the choreographic show. 

Finally, among the educational benefits, it is worth highlighting the contribution to the integral and 
transversal education of the students, inter-institutional cooperation, and the improvement of 
competence and teaching activity in project-based cooperative learning. 
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Abstract 
The Urban Choreographies project intends to broach a reflection about the way in which we interact 
with built-up spaces through the practice of dance. The way we move, inhabit or traverse the space 
implies gestures, habits and culturally educated ways of perceiving and thinking about space. It 
constitutes a particular way of subjectivizing and incorporating the uses of space. 

Consequently, the work methodology consists in experiencing the space as a text that preserves the 
traces of the thought that have created this space, as well as the uses and functions to which they have 
been destined to. Discourse analysis provides conceptual and procedural tools to investigate the spatial 
components, as well as the types of social relations that they promote, enabling his reconstruction in 
choreographic terms from the perspective of the design and production of a chorea or movement in 
common. 

The experience starts from raising an awareness of the urban environment through the perception, 
recognition and documentation of the resources included in it. In addition to it, movements, gestures 
and social interactions are fostered by this space, in order to connect it, through an itinerary, with other 
differentiated urban locations, such as a square, a crossroad or a park, among others. From this 
fieldwork, the students propose choreographic scores based on the characteristics of the built spaces 
and citizens movements. These scores establish proposals for artistic and choreographic intervention 
in space. 

This methodology is inspired by the choreo-urban procedures of Lawrence and Anna Halprin, who 
experiment with interdisciplinary approaches to urban landscaping and dance. They developed the so-
called RSVP Cycles (Resources, Scores, Valuation, Performance) of action-research of urban space. 
In this way, after exploring the Resources of the environment, itineraries where designed by means of 
the scores. They linked certain urban events, consisting in interventions in built-up spaces that had been 
segregated from the urban and citizen network, in order to rebuild social, ethnic and cultural ties that 
had been deteriorated. The e-Valuation implies the assessment of these interventions with the aim of 
generating new Performances and interventions. 

Following this methodology, the project proposes an exploration and intervention guide in the school 
environment, as well as evaluation criteria to improve meaningful learning in the environment. 

Keywords: choreography, urban, cinema, Halprin. 

1 INTRODUCTION 
Space is the object resulting from a double production. The city, as a built physical space, is the result 
of the interventions carried out by urban disciplines and constitutes the scene of social performance. 
But, the urban space is also a symbolic framework that transforms the inhabited space into a horizon of 
meaning, in which the form of a certain social organization can be appreciated. Cinema is part of those 
social and symbolic practices that reconstruct urban space as a representation and memory in which 
events, experience, documents and stories are inextricably interwoven. 

The urban space, despite the apparent stability of its physical configuration, presents in its structure the 
traces of the stacking of multiple constructions, destructions and reconstructions that give it, under its 
most apparent configuration, a flaky and tangled appearance in which converge a great diversity of 
urban and social practices. The sociologist Henri Lefebvre observes in the production of urban space 
an intricate intersection of urban practices, social performances, and spaces of representation. In this 
way, while urban practices correspond to disciplined forms of design and construction of urban space, 
such as urbanism, architecture or urban planning, spaces of representation are the result of the way in 
which citizens project and appropriate of the meaning of the city, transforming themselves, reflectively 
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and collectively, into citizenship. This double quality of urban space, disciplined and built, and at the 
same time imaginary and significant, makes the city, the street and the inhabited places a territory of 
sensible and perceived experiences, and a horizon of meaning in permanent transformation. 

For his part, the philosopher Jacques Rancière appreciates in this continuous transformation of spaces 
a privileged field of maneuvers for artistic practices, due to its potential capacity to mobilize the sensible 
and perceptible thresholds of the urban environment. The author observes in this capacity for 
mobilization the possibility of a new distribution of the sensible that he does not hesitate to call political 
because, by reconfiguring the sensible and perceptible of space, artistic interventions open the social 
scene to perceptions that, by one or the other, reason had been desensitized or excluded from the 
common perception of spacei. Due to this desensitization, the author considers that they had been left 
out of political deliberation and consequently removed from politics as a framework for thinking and 
managing public issues. The artistic mobilizations of the sensible in the city create new hinterlands, 
which do not correspond to the physical spaces subjected to the logic of the needs and opportunities of 
urban development, but rather constitute unpublished territories for social practices and dissensions that 
overflow the urban horizon. built, being capable of hosting new processes of creation and reconstruction 
of public and citizen space. 

The cinema was born with the project of the modern city and keeps memory of the consolidation of the 
urban as an economic and productive machine. But at the same time, the cinema has questioned this 
hegemonic way of thinking about urban transformation from its own conceptual and expressive 
presuppositions. In this way, the cinema brings together not only urban and filmic forms, but also links 
the thought that animates urban transformation with the thought that mobilizes filmic discourse, 
arranging the images of the cinema as the privileged object of an archeology of the imaginaries of the 
modern city. 

Throughout the past century, from the pioneers of the cinematograph to postmodern cinema, through 
the interwar avant-gardes and postwar neorealisms, cinema has represented urban transformations 
through aesthetic forms that questioned and sensitized the urban and civic condition. The so-called 
urban symphonies, the new waves and new cinemas, the situationist drifts or postmodern 
deconstructions have represented the constructive thinking and the social project of the modern city 
from their own postulates and filmic approaches, making those aesthetics a relevant object for the 
analysis, prospection and educational reconstruction of the modern city. 

1.1 Lawrence and Anna Halprin 
In the last quarter of a century, industrial cities have undergone profound processes of urban 
regeneration and revitalization, in a context of growing globalization and social fracture. During the 
1960s, and before the structural crisis of the following decade manifested itself, the architect and 
landscaper Lawrence Halprin, together with the contemporary dancer and choreographer Anna Halprin, 
developed a unique interdisciplinary research methodology, called RSVP Cyclesii, with which they tried 
to respond to the progressive loss of meaning and destructuring of the experience of urban space. The 
acronym RSVP Cycles alludes to a critical procedure for the design of urban spaces based on the 
exhaustive study of the resources present in the place, followed by the proposal of itineraries guided by 
scores, similar to choreographic notations, whose evaluation leads to interventions and performances 
in the liminal spaces resulting from the urban fracture. These interventions were aimed at raising 
awareness and re-signification of the urban experience of those citizen spaces that had been the object 
of segregation and social exclusion, as a consequence of urban regeneration guided by criteria of 
opportunity after the progressive abandonment of the holistic vision of the city. 

As the globalization process progresses, the negative results associated with the regeneration of post-
industrial cities are generalized on the international scene, affecting the world's main metropolises. The 
educational work tries to reconstruct the memory and the meaning of the places close to the vital and 
affective environment of the students and finds in the Halprin work methodology a procedure of 
exploration and documentation of the space. 

Lawrence Halprin, architect and leading figure in environmental planningiii, reflected his main 
contributions to urban landscaping in publications such as Cities (1963), The RSVP Cycles: creative 
processes in the human environment (1969) or Taking Part: A Workshop Approach to Collective 
Creativity (1974), carried out in collaboration with Anna (Schuman) Halprin, choreographer and pioneer 
of contemporary dance, whose interest in the relationship of the moving body with urban space led her 
to compose pieces and interventions such as City Dance (1960-69, 1976-77), Initiations and 
Transformations (1971), or Planetary Dance (1987). Anna and Lawrence Halprin investigated with 
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choreographic criteria the perception and meaning of built spaces as community spaces and places for 
social relationships, proposing interventions designed to reformulate their citizen experience in an urban 
context of growing segregation and social exclusion. 

Lawrence Halprin had trained in landscaping under the influence of Bauhaus inspirers, who had 
emigrated fron Germany to the United States in 1930s, including Walter Gropius and Lazlo Moholy-
Nagi. Both, together with sculptor and choreographer Oskar Schlemmer and the architect Farkas 
Molnár, revised the dominating conceptions of space through the dance and its potential for social 
transformation. Based on the proposal that Moholy-Nagi offered in The New Vision (1939), Anna herself 
prepared a dissertation on Dance and architecture (1943)iv, where she affirmed that dance was an 
effective means to sensitize, experiment and conceive the spatial forms. In this line of work, Anna 
develops choreographic projects intended to intervene in built spaces off stage, such as (Hangar, 1957; 
The Branch Dance, 1957; Apartment 6, 1965) and public spaces, where the urban landscape, the 
architecture and the citizen movement interact with the choreography, becoming indiscernible the fragile 
limits that, from that moment, could be established between the danced gesture and the everyday 
gestures (Ceremony of Us, 1969; Blank Placard Dance, 1970; Circle the Mountain , 1985). The 
choreographic experiments of Anna Halprin were an impulse to the renewal of the postulates of modern 
dance, which were developed by a large group of multidisciplinary artists, such as John Cage, Merce 
Cunningham, Robert Morris, or by the group of the Judson Dance Theater (Trisha Brown, Yvonne 
Rainer, Simone Rainer), referents of postmodern dance and contact improvisation. In this context, the 
relevance of contact consists of an open choreographic composition technique, based on the 
performativity of the indeterminate interactions of the body with other bodies in physical and social 
space. 

1.2 The space turn and the reconstruction of space 
On the other hand, Lawrence Halprin's link with the modern architecture movement responded to a 
holistic and comprehensive approach to urban design, committed to "the archetypal vital needs of 
humans, as individuals and as a social organization" (Halprin 1995). Lawrence Halprin's proposal 
coincides with the decline of rationalist principles that led to the dissolution of the CIAMs in 1959, while 
new critical ways of thinking, experimenting and investigating space emerged, in the context of what 
has been called the spatial turn.  

The turn, in the field of the humanities, implied a certain degree of retrospection to reflect and exercise 
a critical look at the cultural and social biases that had historically guided the construction of the 
epistemology of space in the different disciplines (Warf & Arias, 2009 )v, producing new interdisciplinary 
approaches, such as the geo-history of Fernand Braudel (1995)vi, the geo-philosophy of Gilles Deleuze 
and Félix Guattari (1991)vii, the expanded topic of spatiality (Soja 2000)viii, or the semiosphere in which 
the relationships of the subject with space and the sense of urban experience are established and 
reproducedix.  

As a consequence of the epistemological turn of the space, the urban form begins to be analyzed as 
the result of actors in conflict, where the perceived forms represent only a moment of its provisional 
stabilizationx, a kind of unstable truce, constantly threatened by the tensions between the way of 
experiencing and perceiving space through a great diversity of socio-spatial practices, the normative 
ways of planning and intervening space by urban disciplines, and the appropriation of spaces by of 
citizens, who constantly try alternative possibilities to practice and transform urban spacexi. 

2 AN EDUCATIONAL METHODOLOGY FOR THE PARTICIPATORY 
EXPERIENCE OF URBAN SPACE 

The choreo-landscape proposals of the Halprins unfold in this triple conflictual scenario and are included 
in Taking Part: A Workshop Approach to Collective Creativityxii, a project resulting from the 
interdisciplinary experimentation process that begins with Experiments in Environments (1966 -71), and 
leads to the development of a specific methodology for artistic creation, which can also be applied to 
urban planning and social intervention in space, called RSVP Cycles (1969). 

The Experiments in Environments were made up of interdisciplinary workshops in which groups of 
architecture, design students, choreographers and dancers were integrated, as well as visual artists and 
members of the community who participated in environmental awareness tests. The exploration of space 
began with the realization of multisensory itineraries to expand the perceptual experience of a certain 
place, fostering a reflection on the qualities of daily movement and its relationship with the built space. 
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Throughout these urban immersion activities, the participants had to become aware of the action itself 
and about the way in which the body establishes a relationship with the built space, producing a common 
chorea or movement. The quality of this movement shows the symptoms of the ways of inhabiting and 
travelling socially and culturally the spaces. 

The urban itineraries were guided by action guides, called scores, which were open to events in the 
environment and will form the basis of the RSVP Cycles methodology. However, the experiments did 
not end with the kinesthetic investigation of the urban environment, but also tried to deepen the 
knowledge of the social problems of the environment. This was precisely the purpose of Ceremony of 
Us (1969), a choreographic project by Anna Halprin in which socio-cultural diversity, different lifestyles 
and values were incorporated into the experimental approach to the space, in order to investigate the 
tensions and conflicts associated with segregation and social exclusion through the experience of 
movement, rhythm and dance. 

2.1 Choreography and rhythm-analysis 
In The production of space, Lefebvre anticipated the notion of rhythm as an ingredient in the definition 
of space to which temporality is incorporated: “Rhythm envelops places […] and carries in it its law, its 
regularity”xiii. Social practice is made up of daily rhythms that contain regularities susceptible to a rhythm-
analysis. Rhythm-analysis provides information beyond what is immediately perceptible through the 
senses, involving a dense interweaving of biological, psychological and social rhythms that regulate the 
urban experience. 

The choreo-urban experiments of the Halprins take up this idea of rhythm-analysis in order to design 
and intervene in urban spaces. The re-sensitization of these urban spaces through their daily experience 
constitutes one of the critical perspectives of the encounter between artistic and civic practices. 

Jacques Rancière warns that, through the sensitization of space, its rhythms, flows and interferences, 
arises the possibility of reconfiguring the distribution of the perceptible elements and situations in that 
space, as well as the question about the competencies and incompetences of the subjects designated 
to act in it in order to modify the action programs registered in it (Rancière [2000] 2014, 17). 

In this sense, the choreo-landscape interventions of the Halprins contributed to the expansion of the 
sensible experience of urban space, returning to the urban scene what had been desensitized and 
consequently went unnoticed in everyday experience. In this way, they provided an opportunity for 
thought, dissent and political deliberation of the prescriptions, tensions and conflicts that underlie urban 
rhythms and spaces. In this context, not only inhabiting, but also transiting the urban space constitutes 
a kind of performance that reconfigures, at every step, the political project of the city and the way of 
giving meaning to the urban experience.  

From this perspective, a certain itinerary acquires political charge from the moment in which it 
incorporates, through the movement itself, its possibilities, prescriptions and interdictions, a whole 
repertoire of devices and discursive frameworks that have been inscribed in the body of the subject as 
an implicit guide to the proper ways of using the city. Strolling, going to work, shopping, visiting, staying 
in a place or resting in a park are daily performances with a strong political charge, insofar as they stage 
the symptoms of the coercion that determine each of these actions. It is enough to alter the expected 
behavior in any of these devices to reappear the political force of urban design and its effects and 
affections on the citizen body. 

2.2 Experiments In Environment 
The rhythm-analysis of the choreographic scores that guided the urban itineraries of the Experiments in 
Environments had the purpose of making sensitive that network of constraints present in the public 
space, engaging in them a resilient body that keeps memory of the learning of the uses of space, as 
well as making sensible the underlying order in its conception and design.  

In any case, the Halprin rhythm-analyzes did not only try to analyze the rhythms of people, but also the 
rhythm of productive machines and everyday artifacts that synchronize the body and determine city life. 
This is the idea of a device that runs from Foucaultxiv and Agambenxv to Lefebvre and Halprin, when 
Foucault affirms that the locomotive driver does not cease to be driver so the moment he leaves the 
machine but, on the contrary, the artifact remains incorporated into the daily life of the worker through 
the schedules, transits, routines and discursive practices in which it participates and accompanies.  
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Through Experiments in Environments, the Halprins tested the way in which even dancers, when trying 
to produce a danced movement, establish a kind of conversation between the virtuality of the powers of 
the body and the discursive framework in which the dance takes place, calling to this conversation the 
traditions, theories, techniques and diverse spectator figures. Then, the practice of dance not only 
responds to the design of explicit choreographies, notations, scores or other choreographic textualities, 
but to a wide network of devices, among them the space-time devices embodied in the dancers' body, 
as a language that talks about the configuration of these chronotopes through the rhythms and ritornellos 
of everyday lifexvi. 

For this reason, it is not surprising that, at that time immersed in an environment of strong countercultural 
opposition, new experimental conceptions of dance emerged, oriented towards the socialization and 
democratization of the choreographic experience. The new choreographic forms questioned the notions 
of body, scenic space, movement and discourse, and highlighted their political character from positions 
such as physical theater, contact improvisation, interdisciplinary experiences, happenings and site 
specific, all with the purpose of rehearsing other forms of relationship with the public, less hierarchical 
and more participatory.  

As a consequence of these choreo-urban movements, new alterities burst onto the dance scene, 
challenging the dominant ways of looking, thinking, and participating in the experience of movement. 
And in the same way that dance takes to the streets and is involved in the transformation of daily spatial 
practices, architects and urban planners begin to propose in their designs choreographic approaches to 
movement, urban flows and rhythms, adding to the modern criteria of uses and functions of space, bodily 
and affective experience, semiotics and aesthetics of urban spacexvii. 

3 RSVP CYCLES, A PERFORMATIVE INQUIRY OF SPACE 
Following the methodology of the Experiments in Environments workshops and the RSVP Cycles, the 
educational work processes have acquired a participatory way of building community by raising 
awareness of the spatial conditions and social tensions that arise in the work process. Likewise, this 
methodology has tried to facilitate communication and collaboration between participants from different 
disciplines, questioning their respective forms of construction of research objectsxviii. 

RSVP Cycles is an acronym for the components of a sequence composed of (R) ecursos- (S) cores / 
scores-e (V) aluation- (P) erformance. The sequence generates a cyclical and participatory action 
research process in the community space. 

The cycle begins with an investigation of the resources present in the environment that includes both 
the physical and perceptual materials, as well as the subjective, emotional and attitudinal components 
that form the basis of the experience of space. These resources are contextualized from the perspective 
of the historical, social and cultural framework that surrounds their experience. 

The second component of the sequence are the notations, Scores (S), designed to mobilize the 
choreographic experience of the space, through the creation of urban itineraries that include action 
programs to be developed in each situation. The itinerary constitutes a way of traveling and experiencing 
the city connecting places and urban settings, and a strategy destined to put space in discourse, whose 
choreographic notation is its form of expression. These choreographies are in turn forms of 
communication between the various disciplinary perspectives that participate in the exploration of the 
city, as well as a project of interaction with the others, as unpredictable alterities involved in urban 
events. 

The scores become a kind of dialogue with the resources perceived or discovered in the environment 
and a way of giving voice to the complexity and diversity of the urban experience. And since these 
scores are open and do not try to prescribe a strict choreography of performance in the urban flow, they 
also constitute a way of focusing and making visible the participatory processes to which the participants 
incorporate their own contributions, ideas and emotions. From this perspective, scores provide an 
opportunity for the formation of autotelic communities based on common goals that emerged in the very 
course of action. 

In this way, and unlike the closed guides produced by urban regulations, Lawrence Halprin suggested 
that the emphasis should be placed on the notation of the community, which he called motation. The 
objective of the motations was to make sensitive and visible all aspects of the process at all times, to 
question both the normative space, as well as the distribution of the sensible and the corresponding 
competences to act in the social space in which the urban experience unfolds. 
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In this sense, the sensitive space of urban experience does not refer only to its physical and sensory 
qualities, but to the attribution of competences - and incompetencies - to act in it. The idea starts from 
the hypothesis that the conditions of its uses and functions would be inscribed in the configuration of the 
space as if it were the design of a dramaturgy inserted in the urban scenography. The RSVP Cycles 
scores had the function of mobilizing alternative explorations of these scenographies and dramaturgies, 
in order to make evident the social organization and power relations that underline their design. 

Valuation (V) is a neologism proposed to indicate the need for an analysis of the conflictual principle 
constitutive of the urban form and its subjectivation through the habits, rhythms and devices that regulate 
the urban experience, all in order to promote the debate, feedback and decision-making about the 
actions and performances to be carried out in the next phase of the RSVP cycle. In this way, the aim 
was to constantly question the choreographic to facilitate their adaptation to the unpredictable and 
changing conditions of the process.  

Thus, while the score mobilized the sensitive exploration of the environment and the identification of the 
resources present in it, the (e) valuation incorporates the values involved in the process. Therefore, it is 
not a matter of producing only a situated knowledge of space, nor a mere understanding of the tensions 
and conflicts that run through it, but of incorporating all of this into the performative research process, in 
order to guide action and intervention in these spaces. 

Finally, the performance (P) with which the cycle closes, constitutes the realization of the score and 
provides a particular style to the process. In performances, the cycle operates on two closely related 
levels. The internal cycle seeks sensory awareness and the realization of a personal and singular 
experience of the spaces, while the external community cycle is oriented towards the group and the 
collective experience of meeting with the others through the investigation of becoming of the daily life 
present in these spaces. 

The RSVP Cycles provide, in short, an educational methodology for the experimentation, research and 
production of situated knowledge of life in urban spaces, as well as a propaedeutic perspective for open 
intervention to the contingencies of everyday life confronted with the determinations inscribed in urban 
and citizen spaces. 

4 CONCLUSIONS 
The educational project observes the urban and citizen space as a text in which are inscribed its 
predetermined forms of uses and functions. In order to analyze those inscriptions, discourse analysis 
has provided conceptual and procedural tools to investigate the spatial components and the types of 
social relations that they privilege, in addition to allowing their reconstruction in choreographic terms 
from the perspective of the design and production of a chorea or common movement of the citizen body. 

The experience starts from an awareness of the urban environment through the perception, recognition 
and documentation of the resources present in it, in addition to the movements, gestures and social 
interactions that it fosters, all in order to connect it through an itinerary with other differentiated urban 
enclaves, such as a square, a crossroads, an avenue or a park, among others. From this field work, the 
students have proposed choreographic scores based on the characteristics of the built space and the 
citizen movement observed in it. These scores have given rise to many other forms of artistic and 
choreographic intervention in space. 

The work process has been inspired by the choreo-urban procedures of Lawrence and Anna Halprin, 
who from an interdisciplinary approach to urban landscaping and dance developed the so-called RSVP 
Cycles of action research of urban space. 

In this way, after investigating the resources of the environment, the scores have redesigned the usual 
itineraries that link everyday urban events, through interventions in places that had been segregated 
from the urban and citizen environment. The objective of these scores has been to propose a project for 
the reconstruction of social, ethnic and cultural ties that had been deteriorated. After the intervention in 
the nearby urban space, the (e) Valuation consisted of evaluating the performances with the aim of 
generating new cycles of action-research on the ground. 

Following this methodology, the work proposes a propaedeutic guide for exploration and intervention in 
the school environment, as well as criteria for evaluating it with a view to improving meaningful learning 
in the environment. 
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EDUCATIONAL CRISIS MANAGEMENT AT IAU DURING COVID 19: 
DISTANCE TEACHING CHALLENGES AND SOLUTIONS 

N. Albuainain, M. Almahasheer 
Imam Abdulrahman bin Faisal University (SAUDI ARABIA) 

Abstract 
As COVID-19 crisis has begun in Saudi Arabia, IAU (Imam Abdulrahman bin Faisal University) found 
itself facing a new challenge where the attendance in the campus has been postponed according to the 
ministry of education decision, while the educational process must be continued, this led the university 
to many challenges and innovative solutions using distance teaching, the purpose of this practical action  
study was to determine the effectiveness of the tools and procedures taken during the pandemic, and 
to come up with an action plan to deal with future crisis. Thirty three IAU faculty members have answered 
the questionnaire, generally, a very large majority of 91% faculty members think that the crisis 
management strategy that was used in IAU helped in avoiding the crisis effect and minimizing it, 86% 
faculty members also found that having an eLearning coordinator in their colleges was useful, and 71% 
of them have contacted with him, they also benefited from the support that was provided from the 
deanship through many channels, and preferred support through WhatsApp and Zoom, and they 
preferred using Blackboard to create their tests and Zoom to make their virtual sessions. 
Keywords: COVID-19, crisis management, new corona virus, distance teaching. 

1 INTRODUCTION 
The world is facing a pandemic in 2020 called COVID-19 or the Novel coronavirus, and to contain the 
spread of the virus schools have been closed in thirteen countries and 290 million students were affected 
as in [1]. 

Now that the new coronavirus has started spreading in the Kingdom of Saudi Arabia and after 11 medical 
case were announced, the ministry of education decided to hold the educational process in schools and 
universities until further notice as a protective solution as in [2]. 

1.1 Questions 
After universities closure educators have some concerns on:  

• How will the educational process continue with a pandemic? 

• How will faculty members be trained on technical skills that they need to transfer to distance 
teaching? 

1.2 Hypothesis 
- The procedures taken for teaching continuity in IAU through the pandemic were affective. 
- The tools used for teaching continuity in IAU through the pandemic were affective. 

In this action research, we will discuss the procedures and decisions that were taken in this critical period 
in Imam Abdulrahman bin Faisal University, and how the educational process was managed through 
distance teaching and virtual classes. 

1.3 Purpose of this study 
This study is conducted to accelerate the distance teaching experiment that happened as a result of 
COVID-19 pandemic, it is assumed that if found effective the action plan will be adopted by universities 
around Saudi Arabia. 
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2 LITERATURE REVIEW 

2.1 Distance learning situation in Saudi Arabia before the pandemic 
Distance teaching started in Saudi Arabia almost 12 years ago in 2008 and it was stopped in 2017 as 
in [3], most universities are still teaching 2017 classes who will graduate at the end of 2020, most 
distance learning deanships transferred their tasks to serve eLearning instead of distance learning in 
the past three years. As in [4]. 
In Princess Norah bint Abdulrahman University the efficiency of the strategies that were used to train 
faculty members on using blackboard and designing their own courses was examined through a 
descriptive analysis study and it was found that the asynchronous training strategies were not effective 
according to faculty members point of view as in [5]. 

Also, in Princess Norah bint Abdulrahman University another study was conducted to determine the 
efficiency of faculty members training on designing and producing electronic assessments, the result 
showed the efficiency of the program and a high level of satisfaction toward it as in [6]. 

2.2 The nature of the virus 
The world health organization (2020) identifies COVID-19 as “the infectious disease caused by the most 
recently discovered coronavirus, where coronaviruses are a large family of viruses which may cause 
illness in animals or humans.  In humans, several coronaviruses are known to cause respiratory 
infections ranging from the common cold to more severe diseases such as Middle East Respiratory 
Syndrome (MERS) and Severe Acute Respiratory Syndrome (SARS). The most recently discovered 
coronavirus causes coronavirus disease COVID-19”. 

The disease can spread through the droplets coming out of a sick person when he coughs or exhale or 
by touching a surface that was exposed to these droplets then touching his eyes or mouth. 

To protect students and staff from the virus, they must wash their hands regularly and avoid touching 
their faces, and keep distance from each other at least 1 meter, also, surfaces must be sterilized 
regularly, and people should cover their mouths and noses when they cough or sneeze. As in [7] 

As a result of the virus fast spreading nature and to lower the pressure on hospitals the educational 
process was suspended in Saudi Arabia as a proactive step. 

2.3 Crisis Management 
Agnes described the successful crisis management as your team’s ability to manage and respond fast 
and effectively to real time challenges that is caused by crisis [8] in addition, Posey [9] has differentiated 
between crisis and risk management where she clarified “Risk management means looking for ways to 
minimize risks. Crisis management involves figuring out the best way to respond when an incident does 
occur. As such, risk management is an important part of crisis management, but crisis management 
covers incident response, whereas risk management usually does not.” 

2.3.1 Needs for crisis management 
• Crisis management help to prepare employees to face sudden developments and uncertain 

circumstances with courage and determination. 

• Employees adapt will with unexpected changes in the organization. 
• Employees can understand and analyze the reasons of the crisis and deal with it in the best way 

they can. 

• Crisis management help managers to set strategies for uncertain conditions and to take decisions 
for the work path in the future. 

• Crisis management help managers to sense the early signs of the crisis and to warn the 
employees of the consequences and take the precautions needed. 
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2.3.2  Stages of crisis management 

2.3.2.1  Pre-crisis 
The educational institution should be aware of the warning signals of the crisis before it occurs, and 
establish a monitoring or early warning systems, they also should be prepared to face it by planning how 
to prevent or minimize its effect on the institution and set a response plan, they should also assign a 
team to manage this crisis and a crisis manager that is authorized to speak to the public on behalf of 
the institution. 

2.3.2.2 Crisis response 

When the crisis happens, it is time to apply the plan under the supervision of the crisis manager who 
should make a statement as quick as possible if the crisis can affect employees and student’s health, 
the crisis manager should also keep communicating with employees and public. 

2.3.2.3 Post-crisis 
After the crisis, the crisis manager will continue to meet with the crisis management team to discuss the 
recovery efforts of many aspects like financial and legal aspects, also the crisis management plan should 
be revised and modified if needed, the crisis manager is also responsible for keeping the stakeholders 
updated with the latest information as in ]9[ .[9] 

2.4 World-wide universities early intervention procedures 
According to [10], most universities around the world predicted that the virus is coming and that they 
must be prepared in case the education process was held, therefore, many universities added a 
webpage to their website with the instructions and materials needed to keep teaching going, such as 
how to use the LMS system and how to record your live sessions and communicate with your students, 
as in [11]. 

And directed faculty members to technical support and provided them with links to download and install 
the programs they needed. 

Some universities moved one step further and added an educational tips and strategies to their online 
training webpage such as Indiana University as in [12] and Fordham University as in [13]. 

In China, many universities have opened their teaching platforms for society without charge, providing 
more than ten thousand high quality educational resources as in [14]. 

3 METHODOLOGY 
This study will adopt the practical action research method, which addresses how the postpone of 
education was carried out in IAU after COVID-19 pandemic. 

3.1 Procedures 
Data will be collected through observation and survey, where the researchers are employees in the 
deanship of eLearning, who were involved in most events and activities that occurred that period of time. 

When the educational process was postponed, faculty members were asked through e-mail if they 
needed any training to start distance teaching, then after the final exams another survey was published 
to measure the efficiency of the procedures and tools that were used through the experience.   

3.2 Subjects 
Subjects of this study are faculty members of IAU who were teaching during the postpone of education 
in Saudi Arabia as a result of COVID-19 pandemic. 

IAU is in Dammam city in the eastern area of Saudi Arabia, it serves many cities around Dammam such 
as Khobar, Dhahran, Qatif and Saihat, it also has a branch in Jubail city. 
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3.3 Data collection 
A survey has been shared with faculty members after final exams to measure their satisfaction about 
the training and distance teaching experience, also the documents that was generalized that period will 
be analyzed. 

3.4 IAU procedures taken to continue teaching 

3.4.1 Pre-crises in IAU 
Before the crisis, Imam Abdulrahman bin Faisal university had a plan to develop its courses into three 
stages: the basic level (technology enhanced learning), blended level and fully online level, the last few 
years the deanship have trained a number of faculty members to be able to develop their own courses 
on the basic level, as a result, 230 courses were developed on the basic level across the university, in 
parallel, the deanship started developing six blended courses of preparation year courses, but the 
development of blended courses has slowdown as a result of  shortage of manpower in the instructional 
design team and then the postpone of the educational process in the university because of covid-19. 

The course development process in Imam Abdulrahman bin Faisal University usually go through a 
number of steps: first, after updating all the courses in a university program the course development will 
start by training faculty members face to face on developing their own courses, then all the courses of 
each academic level will be developed synchrony, the duration of developing all courses on the basic 
level was almost six weeks in average, at that time there were no problems related to server capacity 
and speed, finally, a committee will revise the course before teaching it, this used to be the regular way 
used to develop courses and train faculty members in IAU. 

When the virus started spreading in Saudi Arabia and some cities were quarantined, the deanship of 
eLearning in IAU published a survey to measure faculty members readiness and needs to transfer to 
online education. 

3.4.2 Crises response in IAU 
On Monday 08 March 2020, the educational process was postponed in IAU as a response for the 
ministry of education decisions, as a result, the eLearning systems were updated and the plan of 
university readiness for distance teaching was released, then, a meeting was held in the deanship of e-
learning with the eLearning coordinators of different colleges to inform them of the new plan for teaching 
continuity, and faculty members were asked through e-mail if they needed any training to start distance 
teaching. 

The next day, the deanship bought more virtual classes subscriptions, and distance teaching training 
workshops were held face to face in the deanship of e-learning for four days to 350 faculty members, 
who were trained to teach and develop courses online, at the same time, all faculty members were 
enrolled in online training course, and started teaching online, and by the end of the second day 1576 
lecture has been broadcasting and recorded for students, with a total of 26051 participants in live 
sessions, and more than 11852 hours has been recorded. 

Also, all students were enrolled to an orientation course, that has been added to them on Blackboard, 
and the deanship started preparing guides in Arabic and English, 

On Sunday15 March 2020, the deanship released the IAU eLearning platform that was a webpage that 
leads to the technical support pages for students and faculty and contains all the needed guides and 
videos to start distance teaching, also the deanship started providing online training on using 
Blackboard, Zoom and Question mark and by the end of the week 1451 faculty members were trained. 

The next day, 16 March 2020, the university made a decision to form the crisis management team that 
was consist of 3 deans including the eLearning and distance learning dean and 6 vice presidents and 
the university hospital general manager. 

The day after, the plan of experimental electronic exams was released and it was followed up closely, 
where the exams started at the 5th of April 2020 and the satisfaction of learners was measured through 
a survey. 
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Then, the preparation for final exams begins and the deanship of eLearning provided online support to 
faculty members through the platform while they create and publish their exams. 
Before the final exams begin employees in the deanship were distributed on all colleges _two employees 
for each college_ to provide support, and an online meeting was held to explain the support plan. 

26th of April 2020 the final exams begin, and it was divided into three periods a day, the first period was 
from 9 am to 1 pm, then the second period was from 1 pm to 5 pm, then the third period was from 9 pm 
to 1 am, periods were divided this way considering the holy month of Ramadan, where Muslims fast all 
day and break their fasting when the sun set at almost 6:09 pm, the eLearning deanship wanted to 
provide a full support for learners during their exams so they provided a: 

1 Platform to receive all student problems as tickets and transfer them to whom can help. 
2 Exam platform system which was integrated with Black board for English and Arabic courses 
3 A scheduled Black board maintenance and increases in servers and concurrent users 
4 Zoom session for each college that was available for the whole period. 

Each college Zoom session included two e-learning employees and the college coordinator and the 
faculty members whom students are performing their exam, they are all available at the exam time to 
provide help and support for learners when they need it. 

The deanship employees were prepared with the response for each common problem that can occur, 
and with all the zoom links for the colleges and also coordinator phone numbers. 

And for the stability of the system, it is important to know that all universities in Saudi Arabia are 
connected to one server under the property of Saudi electronic University responsible to providing 
blackboard related services for all Saudi universities. 

The deanship predicted that the Blackboard collaborate system (that is used for online virtual classes) 
will slow down per the huge number of users that will use the service at the same time, and as a proactive 
behavior the deanship bought more 2300 Zoom subscriptions for faculty members, to minimize the load 
on blackboard collaborate, the faculty members started broadcasting directly after they were trained in 
average of 1200 live session each day to 32000 students. 

3.4.3 Post-crisis 
In September 2020, the new school year begun, and it was decided to continue providing lessons to 
learners online. 

In October 2020, a risk management guidebook was created, and a system (Hemaya) to follow any risks 
around the university was launched, where any employee can use his or her university email to report 
a risk, also workshops about crisis management were provided for all university employees and sectors 
in Arabic and English. 

Then a plan for crisis management was established with each deanship in cooperation with the crisis 
management unit and the deanship of quality and academic accreditation, where they decide together: 

- The crisis management strategy. 
- High management roles. 
- Unit roles. 
- Crisis management manager and crisis management system manager responsibilities. 
- Resources and application of the plan. 

Hemaya system was established to: 

• Predict risks before they happen  

• Collect all possible risks from administration managers 
• Analyze Risks in 5 categories (Imminent / likely / possible / unlikely / rare) 

• Evaluate the effect of risks by measuring how they would affect the goals of the institute and their 
possibility. (very high / high / low) 

• Responses to risks 
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• Avoid the risks 

• Monitor and revise risks. 
• Create risk reports and communications  

4 RESULTS 
The deanship has launched its platform during the pandemic,  the platform provided strategies, 
regulations and guides for Zoom, Question mark, Blackboard and Blackboard collaborate, most of those 
who confirmed they benefit from the platform used Zoom to make their virtual sessions with learners, 
and Question mark to create tests which means they benefited from the educational resources that were 
in the platform “Table 1”. 

Through the pandemic, the faculty members were free to use either Zoom or Blackboard collaborate to 
make their virtual sessions with learners, 96% of faculty members used Zoom, while 18% used 
Blackboard collaborate, 87% of those who used Zoom confirmed that the training was enough, whereas 
83.3% found the training on Blackboard collaborate was enough, also, 3% of those who used Zoom 
faced some difficulties, while third of those who used Blackboard collaborate had some difficulties. 

The official learning management system (LMS) in IAU was Blackboard, and tests were either on 
Blackboard or Question mark where Question mark was integrated to Blackboard and student marks 
were transformed automatically to Blackboard, most faculty members preferred Blackboard, it is 
possible that this is because they were used to it before the pandemic. 

Tutorials on creating tests on Blackboard and Question mark were uploaded to IAU eLearning platform, 
a very large majority of those who visited the platform preferred Blackboard for their tests 92%. 

Generally, 65% of faculty members used Blackboard and 34% used Question mark for their tests, three 
quarters of faculty members agreed that Blackboard was suitable to make tests, while 54% of faculty 
found Question mark suitable to make tests, and for the evaluation 62% of faculty members found it 
easy to evaluate students using Blackboard, whereas 63% of faculty members who used Question mark 
found it easy to use, and for the result analysis Question mark was easier to use where 63% of faculty 
members confirmed that, while 21% of those who used Blackboard found it easy to analyze student 
results using it. 

Table 1. Faculty members benefited from the resources in IAU eLearning platform. 

Generally, for distance tests I prefer * I benefited from IAU eLearning platform 

 I benefited from IAU eLearning platform 

yes no 

Generally, for 
distance 
tests I prefer 

Blackboard Count 24 5 

% within I benefited from 
IAU eLearning platform 

92.3% 83.3% 

Question mark Count 2 1 

% within I benefited from 
IAU eLearning platform 

7.7% 16.7% 

Total Count 26 6 

% within I benefited from 
IAU eLearning platform 

100.0% 100.0% 

Also, the deanship has provided many channels to reach support through the exams period, and faculty 
members mostly preferred using instant massaging through WhatsApp to receive support. 
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Figure 1. The usage of support channels during exams. 

5 ACTION PLAN 
Before the final exams begin a crisis, management plan was developed to organize the process and the 
efficiency of electronic exams that covers the following aspects: 

- The process of electronic exams 
- Management of electronic exams 
- Guarantee the quality of electronic exams 
- Online students test instructions 
- Faculty members instructions 
- Technical support 

5.1 Educationally 
1 Coordinate with colleges and activate eLearning and follow up, in addition to renaming the 

coordinator to become the communication regulator 
2 Update all guides and videos in IAU eLearning platform (54 guides and videos) 
3 Determine training needs and establish “qualified continues eLearning experience” program with 

more than 22 workshops in Arabic and English 
4 Create a guide to empower faculty members with all needed skills and knowledge on using 

Blackboard, virtual sessions and session recording 
5 Create a number of videos to teach students about using learning management systems 
6 Update the IAU eLearning platform, and add training registration system coordinator support 

system with instant support feature 

5.2 Technically 

5.2.1 Maintain and update Blackboard 
a) Increase server capacity, which will consequent in more efficiency and speed in systems 
b) Modify the annotation feature in Blackboard assignments to allow faculty members to correct 

assignments without downloading them 
c) Raise security levels 
d) Increase the number of synchronous testing students from 1250 to 3500 
e) Add the accessibility feature to support students with learning difficulties to ease access, convert 

files to audio files and translate them through the LMS, zoon in the files to support vision problems 
and print prile language 
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f) Activate 3200 Faculty members Zoom subscriptions, localize it and integrate it with Blackboard 

6 CONCLUSIONS 
Although the pandemic was not expected and spread quickly and most of the educational facilities 
around the world were not sufficiently prepared, the development of a crisis plan contributed to 
developing a mechanism that helped to maintain the communication between officials and employees 
and facilitated remote work and employees training, also, the development of a future plan will help to 
avoid mistakes that were made and improve the process later. 
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EMBEDDING SUSTAINABILITY AND AGILE MANAGEMENT IN AN 
ONLINE PROJECT-BASED LEARNING SEMESTER 

R. Windbichler, J. Baur, S. Walch 
MCI - The Entrepreneurial School® (AUSTRIA) 

Abstract 
This contribution showcases a semester long project- and problem-based learning experience in the 
fourth term in the Bachelor study program ‘Nonprofit, Social and Health Care Management’ (NSHM) at 
the MCI | The Entrepreneurial School (MCI). It shows how the coordination and management of lectures, 
assignments and reflections around a real life challenge can create a significant learning impact. The 
project semester contributes to the several learning goals, covering multiple aspects as the knowledge 
of SDGs and sustainable management, digital skills, conflict management, communication skills, social 
competencies, agile project management, critical and reflective thinking, methodological skills, social 
business planning, entrepreneurial and innovating skills. MCI’s ‘assurance of learning’ measurements 
have been used to test the fulfilment of the learning goals and outcomes. The evaluations show that the 
majority of students meet or even exceed the defined expectations. Students’ feedback further shows 
that they perceive the semester as an exciting and challenging experience. The authors envisage further 
research in the project- and problem-based learning.  

Keywords: Project-based Learning, Problem-based Learning, Agile Management, Project Management, 
SDGs, E-Learning, Reflection, E-Portfolios. 

1 INTRODUCTION  
MCI, as an Entrepreneurial School is committed to tackle challenges that the business world, the society 
and the environment are facing through learning and research. Lecturers and staff aim at preparing 
students for a complex and uncertain world and enable them to acquire the knowledge, skills and 
competencies needed to act and lead by following standards for responsibility, sustainability and ethics. 
MCI’s researchers aspire to create a real impact for positive and sustainable technological, economic, 
societal and environmental developments. All this requires innovative thinking, agility, creativity, 
perseverance, enthusiasm and risk-taking – qualities closely aligned with entrepreneurial spirit and 
mission. In order to support this attitude, MCI engages in national and international networks, notably 
the UN Initiative “Principles for Responsible Management Education” (PRME), the UN Global Compact, 
the network “Scientists4Future” [1] as well as in numerous boards, initiatives, projects and institutions. 
The UN Sustainable Development Goals (SDGs) [2] are the overarching framework for all MCI study 
programs and for the bachelor’s program ’Nonprofit, Social and Healthcare Care Management’ (NSHM) 
in particular. This paper presents a sample of how the UN Sustainable Development Goals (SDGs) [2], 
as well as principles for responsible management are integrated into experiential problem and project-
based agile learning with active involvement of students and external stakeholders.  

1.1 Problem/Project-based learning semester 
During the three year (six semesters) full-time bachelor program NSHM (180 ECTS), students are 
confronted with SDGs as an explicit subject of several courses. In the fourth semester, students work in 
small teams of three or four on a challenge defined by a practice partner from the non-profit, social and 
health sector. All challenges have a focus on SDGs and are accompanied by six courses (in total 30 
ECTS) which give a framework to support the students’ work on the practice projects, either by offering 
methodological input or specific knowledge.  

The projects provide the students a real-life experience and enhance ‘problem-based learning’ (PBL) 
[3]. PBL allows hands-on learning where students learn best when they are actively involved. Looking 
at the effectiveness, PBL is especially helpful when it comes to long-term learning and a sustainable 
impact of learning [4, 5]. 
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Figure 1. All courses contributing to the problem/project based learning semester, Study program Nonprofit, 
Social & Healthcare Management, [own illustration]. 

During the full fourth semester (30 ECTS, 750 working hours) students are guided through their SDG-
related projects step by step following Biggs’ constructive alignment approach [6] and Bloom’s 21st 
century taxonomy [7] which is most suitable for academic settings [8]. Course design with clear 
assignments aligned to the learning outcomes and their respective grading rubrics as well as regular 
reflections enable students to develop progressively their critical thinking skills. Figure 1 depicts the 
course structure of the full semester with three courses for the entire student cohort and three courses, 
which are split up in the specializations Health-, Social- and Nonprofit Management. 

Thus, the courses ‘Concepts and Current Issues’ and ‘Practice Lab’ confront students with knowledge 
(‘remembering’ and ‘understanding’) to enable them to fully understand the core challenge the project 
provides. The management of the project itself and the link with the knowledge acquired takes place in the 
course ‘Integrative Projects’ (‘understanding’ and ‘applying’). In the course ‘Innovation & Project 
Management’ students come up with ideas to solve the given task and to select realistic measures (‘analyze’, 
‘evaluate’ and ‘create’). In a final step students transfer selected ideas into both a social business plan in the 
course ‘Social Business and Social Entrepreneurship” and a scientific paper (‘create’) [8, p. 295]. The full 
pathway is supported by the course ‚Research Methods & Coaching‘, that ensures that the students work 
with academic rigor and use proper research methods when analyzing the project’s circumstances. 

Based on the clear structure of a project-based agile learning approach over a whole semester, 
knowledge and skills on ‘sustainability’ and ‘project management’ are taught and established in a lasting 
and effective way. Project-based learning creates a real life experience with inputs and feedback from 
various stakeholders (lecturers, peers and practice partners). On the one hand, students take 
responsibility for a project, a team, deliverables and the communication with the practice partner; on the 
other hand, lecturers mentor them throughout the process so that reflection and learning is enhanced 
[9]. Thus, students are confronted with different sources of information and changing circumstances and 
have to react in an agile way making use of agile project management tools. 

1.2 Agile project management & agile teaching and learning 
Unforeseen challenges such as the COVID-19 pandemic once more show how important it is to be 
flexible and adaptive when it comes to project management. Agility by definition is ‘the ability to create 
and respond to change. It is a way of dealing with, and ultimately succeeding in, an uncertain and 
turbulent environment.’ [10]. 

The capability to react to sudden changes, may they be an opportunity or a threat, can decide on a 
business’s success. Self-directed learning and experimental learning, as pursued in the respective 
fourth semester of the NSHM program can contribute to developing more adaptability and resilience 
[11]. Agile educational principles and experiential or project based learning are clearly connected. 
Therefore the NSHM project semester combines those theories [12].  

The following competencies shall be enhanced by this combination [12, 13]:  
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- Self-directed identification of goals and methods.  
- Collection and evaluation of different perspectives and sources for the conduction of the project.  
- Collaborative critical and creative thinking.  
- Collaborative decision making based on well-prepared information.  
- Development of a sense of autonomy and personal responsibility for the management of a project.  
- Social competencies in the collaboration with the practice partners, experts, the faculty and peers.  
- Critical reflection of and learning from the course of the project. 

At the beginning of the semester, students only know a vague project title. By meetings with the practice 
partners and through the strategic analysis of stakeholders and the environment they sharpen their 
mandate. The continuous reflection of this mandate looking at changing circumstances might lead to a 
quite modified project than planned at the beginning. In addition, students have to digest and to include 
all information given by the experts they meet during their lectures as well as the feedback given in the 
coaching sessions with different members of the NSHM faculty. 

Table 1 provides an overview of how learning elements differ between traditional and agile learning and 
shows how the NSHM project semester adopts the agile constructivist learning method. 

Table 1. Overview of differences between traditional and agile learning and application by NSHM  
(own illustration based on López-Alcarria, Olivares-Vicente et.al [12]. 

Main differences between traditional behavioral 
learning and Agile constructivist learning [12].  Application by NSHM [own illustration]. 

Element Traditional Learning Agile Learning  NSHM agile project semester learning 
Syllabus Over specified. Rigid. 

Little opportunity to 
introduce changes during 
course execution. No 
discussion of content with 
students. 

Defined in a general way. 
Open to modification to 
adjust it to students’ 
motivations interests and 
performance. Agreed and 
communicated at the 
beginning of each 
block/unit. 

 A series of courses are interlinked and circle 
around specific SDG projects.  
At the beginning of the semester, learning goals 
are communicated to the students.  
Projects adjust according to the further process 
of the definition of goals as agreed with the 
practice partners. 

Schedule 
and Timing 

Over specified. Waterfall 
approach. Difficulty to 
allocate extra time when 
needed. 

Divided into blocks. Not 
directly associated to 
syllabus in a rigid way. 

 The semester consists of 18 weeks with a rough 
structure. Four weeks of intense coaching before 
the delivery gives some freedom in planning. 

Roles Professor: source of 
knowledge, 
micromanages students. 
Students: passively 
absorb knowledge. 

Professor: facilitator of the 
learning process, one of 
multiple sources of 
knowledge. Students: active 
learners, self-organized, 
autonomous. 

 Before the semester starts, students form teams 
around the different practice challenges. The 
semester offers meeting points with practice 
partners, experts and faculty in order to facilitate 
the completion of the project. Students need to 
organize and coordinate by themselves the 
project as well as all assignments.  

Communi-
cation and 
interaction 

Reduced Encouraged. Open 
discussion about course 
content, progress and 
organization. 

 Students continuously communicate and interact 
with each other, with the practice partners, 
experts and the faculty. Open discussion is highly 
valued. 

Education 
theory and 
learning 
design 

Behavioral theory and 
other professor-centered 
approaches. 

Constructivist theory. 
Problem based learning. 
Connectivism, Cooperative 
and Colaborative learning. 

 The focus on a specific project clearly enhances 
problem-based learning. Student teams 
autonomously need to put together all pieces of 
the puzzle that they get confronted with.  

Class 
structure 

Highly hierarchical. 
Individual learning. 

Flat hierarchy. Both group 
and individual learning. 

 Students organize in groups. Most of the 
assignments as well as the final documents need 
to be submitted by the team. Reflections take 
place on an individual level. 

Evaluation Reduced (pre-post 
evaluation in best case 
scenario). Evaluation of 
students’ performance. 

Continuous evaluation of 
students’ performance and 
course execution. 

 Almost each semester week finishes with a 
group assignment and an individual reflection. 
This shall ensure continuous learning and 
improvement. 
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2 OBJECTIVE AND METHODOLOGY 
MCI is committed to the continuous improvement of its educational processes and learning outcomes. 
An important part of this commitment is the assurance of learning (AOL), which is the management of 
educational outcomes and curricula through a systematic assessment of learning goal achievement. 
This paper presents the results of this assessment for the problem- and project- based learning 
semester. 

The MCI learning goals specify the learning outcome after the completion of a MCI program. For the 
respective bachelor program on nonprofit, social and health management the learning goals are the 
following [14]:  

Goal 1: Our graduates have fundamental knowledge and skills in management science. Our students 
can explain and apply current concepts and theories in management science. 

Goal 2: Our graduates have basic knowledge and skills in scientific methodology. Our students can 
apply relevant theories and appropriate scientific methods in real-world contexts. 

Goal 3: Our graduates have relevant problem-solving skills. Our students can make active use of critical 
thinking skills in analogue or digital contexts. Our students can approach problems responsibly 
considering ethical issues. 

Goal 4: Our graduates have effective communication skills. Our students can communicate effectively 
in analogue contexts. Our students can communicate effectively in digital contexts. 

Goal 5: Our graduates have sound knowledge of nonprofit, social & health organizations and systems. 
Our students are able to identify interdependencies of stakeholders and systems in the context of public 
welfare and private interests. Our students can effectively contribute to processes regarding social 
innovation.  

The learning goals of the fourth semester are all serving the umbrella of the program’s learning and 
cover elements as the knowledge of SDGs and sustainable management, digital skills, conflict 
management, communication skills, social competencies, agile project management, critical and 
reflective thinking, methodological skills, social business planning, entrepreneurial and innovating skills.  

According to Bigg’s constructive alignment approach [6], lectures and assignments in the fourth 
semester are designed in a way to reach the above semester learning goals as sub-goals of the MCI 
learning goals. 

The analysis of results according to the AOL measuring process demonstrates whether the learning 
goals are met by the NSHM project semester. Therefore, a task-group in the department of the study 
program has identified courses and assignments that are suitable to measure the fulfilment of the MCI 
learning goals. Was not included in the testing.  

3 RESULTS 
According to the above-described method, rubrics that refer to the defined learning goals have been 
used to measure the learning goals. Not all goals and sub-goals of the project- and problem-based 
learning semester were included in the AOL testing. In this chapter, the authors present the evaluated 
goals, the courses linked to these goals, the rubrics and the analyses for the corresponding 
measurements.  

3.1 Digital Skills 
MCI Learning Goal: Our graduates have effective communication skills. Our students can 
communicate effectively in digital contexts [14]. 
Facing a situation where online tools are getting more common in daily work life, training online problem-
based learning as well as enhancing digital communication skills strengthen the students’ employability 
[15–18]. Several measures support this learning goal during the semester. Students set up a website to 
present their project and update it throughout the semester. Qualitative feedback supports students to 
improve their websites continuously. At the end of the semester, students present their projects and the 
outcome on the MCI Community Projects website and thus refine once more their communication skills. 
The Learning Management System SAKAI serves as backbone for the communication between 
students and lecturers. This tool helps to save and communicate documents, resources, assignments, 
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grading rubrics and general announcements. Students therefore exercise and improve their digital 
communication skills permanently. On the SAKAI site, students have to set up their own sub-site in order 
to create an individual e-portfolio. Nearly every week, they have to write a reflection about the ongoing 
work, which is described more in detail further below. 

According to the AOL process in place, the individual website students created was used for the testing 
of the MCI learning goal, with the following detailed rubric shown in table 2. 

Table 2. Rubric for measuring the MCI learning goal ‘Digital communication skills’ 
 [MCI document, characteristic ‘exceeds expectations’]. 

Attendance to the 
task 

The writer / speaker / producer exceeds in fulfilling all assignment requirements with 
respect to length, topic, form, and especially purpose and audiences. 

 Sources are documented flawlessly and there is a proper use of citations, support for major 
ideas, inclusion of visual aids and any other sources used. 

Development and 
exploration of ideas 

The writer / speaker / producer presents ideas with extensive and relevant support, such 
as facts, statistics, examples, and quotations. 

 The message is logically and fully developed consistent with the audience and the intent 
of the message; it is purposeful and coherent. 

Organization The writer / speaker / producer persuades by logically ordering paragraphs / ideas and 
using devices such as topic sentences, introduction/conclusion and transitions. 

Language / digital 
literacy 

The writer / speaker / producer consistently uses language appropriately for the topic, field, 
genre, and rhetorical situation and through this, comes across as persuasive and competent. 

Language / digital 
literacy 

The writer / speaker / producer consistently uses language appropriately for the topic, field, 
genre, and rhetorical situation and through this, comes across as persuasive and competent. 

The testing of the 2020 cohort of the semester resulted in the figure 2, which shows how the students’ 
personal websites were rated with the rubric in table 2.  

 
Figure 2. Measuring the MCI learning goal ‘Digital communication skills’, 2020 [MCI document]. 

Figure 2 shows a quite positive result concerning the fulfillment of the single traits the learning goal 
‘Digital Communication’ consists of. The result also indicates that the use of sources, ‘proper use of 
citations, support for major ideas, inclusion of visual aids and any other sources used’ needs some 
further attention. 

3.2 Critical and reflective thinking and methodological skills 
MCI Learning Goal: Our graduates have relevant problem-solving skills. Our students can make 
active use of critical thinking skills in analogue or digital contexts [14]. 
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The semester kicks off with a 3-days-symposium with a current overarching topic that fits to the contexts 
of the projects. Students have to reflect on the presentations and discussions during the symposium 
and to connect them to the topic of their projects and the context of the practice partner. Subsequently, 
in the course ‚Research Methods & Coaching‘, students receive support and coaching regarding their 
research methodology. The groups have to design their research project, to describe and defend their 
methodology. In discussions with the lecturer and peers, they receive feedback and reflect about their 
methodology. Similarly, in the course “Current Concepts”, students research the current relevant 
literature in the field, present their findings orally and in a written assignment and discuss it with the 
other groups and the lecturers. Throughout the semester, the students face various pit-stops where they 
have to present the different stages of the project and to give interim reports. These presentations are 
part of various courses such as Social Business or Innovation Management. Lecturers, practice-partners 
and peers discuss the ideas critically and give valuable comments. Methodological skills are taught also 
in the frame of the Social Business and Innovation Management courses, such as the social business 
canvas or design thinking methods.  

The assignment that was used for AOL measurement in 2020 is the following: “Reflect the importance 
of objectives that have been agreed between all parties involved. Refer to your specialization / your 
project (making use of lectures, fishbowl discussions, and literature).” 

Table 3. Rubric for measuring the MCI learning sub-goal ‘Problem solving skills’  
[MCI document, characteristic ‘exceeds expectations’]. 

Analysis 
Identify and 
explain/interprete issues 

Issue / problem to be considered critically is stated clearly and described 
comprehensively, delivering all relevant information necessary for full understanding. 

Evaluation and analysis 
Categorize, compare, 
contrast 

The evaluation of information is thorough, taking into account the complexities of an 
issue, while acknowledging limits and synthesizing other points of view 

Personal response and evaluation 
Judge, critique, 
recommend, assess, 
compare, contrast 

Conclusions and related outcomes (consequences and implications) are logical and 
reflect student’s informed evaluation and ability to place evidence and perspectives 
discussed in priority order. 

 
Figure 3. Measuring the MCI learning sub-goal ‘Problem solving skills’, 2020 [MCI document]. 

As figure 3 shows that 18,9% of the students face difficulties when drawing conclusions and implications 
as in the rubric the study program needs to further promote especially these capabilities. 

3.3 Social Business planning skills, entrepreneurial thinking and innovation 
NSHM specific goal: Our graduates have sound knowledge of nonprofit, social & health 
organizations and systems. Our students can effectively contribute to processes regarding 
social innovation.  
Project based learning supports self-directed learning, which is an important factor for establishing an 
entrepreneurial mind-set. Working on a real project brings also the risk to fail in reality (vs. failing in a 
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course) and therefore creates an opportunity to feel responsibility. The ambition to succeed requires 
some problem solving competencies as well as creativity [11]. In addition to the need to adapt to 
occurring changes this is an additional motivation to reflect the mandate of the project and to find creative 
solutions. 

The structure of the fourth NSHM semester enhances the development of an entrepreneurial attitude in 
a twofold manner. In an innovation workshop students use a structured innovation process to develop 
ideas about identified problems and apply related creativity techniques such as the design thinking 
method. Students learn and practice real world problem solving skills in a mini design challenge, do 
further research, synthesize, include their ideas, build a so-called “prototype”, test and refine it. In the 
following course entity, students transfer their innovative ideas into a concrete social business plan and 
a business canvas. The business canvas depicts the business model of an existing or new company, is 
based on nine building blocks and encourages interaction, reflection, and out-of-the-box thinking. 

The assignments that were used for AOL measurement in 2020 is the following: ‘Describe a social 
business of your own choice, identify the societal challenge it is based on and describe the social change 
it can make.’ and ‘Analyze a given case study and identify the social problem given, the target group 
and relevant stakeholders, the creation of value for the stakeholders, financing, challenges and lessons 
learned.’  

Table 4. Rubric for measuring the MCI learning sub-goal ‘Contribution to processes regarding social 
innovation’ [MCI document, characteristic ‘exceeds expectations’]. 

Process Student identifies a societal challenge in its full complexity and specifies a clearly defined target group. 
Student fosters dialogue and cooperation with all relevant stakeholders. 

Innovation Student develops or even implements a new strategy, concept, idea or organization that meets 
social needs and strengthens civil society. 
Student provides clear evidence and can judge the effectiveness of their measure. 

 
Figure 4. Measuring the MCI learning sub-goal ‘Contribution to processes regarding social innovation’, 2020 

[MCI document]. 

Figure 4 shows a positive picture when it comes to the fulfillment of the MCI learning sub-goal 
‘Contribution to processes regarding social innovation’. It also suggests the conclusion that not a single 
student exceeded the expectations when it comes to the trait ‘innovation’. In fact, the measurement 
refers to an analysis of an innovative project only (not a creation) and therefore students were only rated 
with ‘meets expectations’ (‘Student develops a realistic starting point for a new strategy, concept, idea 
or organization that meets social needs and strengthens civil society.) For the upcoming measurements 
of this learning sub-goal the assignment used needs to be adapted accordingly. 

4 CONCLUSION 
Evaluation and feedback is a central part of Agile Education [12]. Both are an integrated part of the 
fourth semester in different ways. 

At MCI, the students evaluate every lecturer at the end of the course in an online survey, which includes 
qualitative feedback. In addition, the study department is in regular contact with the student 
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representatives to reflect jointly the ongoing learning experience in a mid- and end-term semester 
feedback. The course evaluation and the joint reflections show that students perceive the problem- und 
project-based learning semester as an exciting and challenging experience. Interactive lectures foster 
learning and understanding and therefore matter for the successful completion of the projects. Students 
perceive the input of various experts and lecturers as helpful and often transfer the learnings directly 
into their projects. During the semester, students reflect every week on the progress of the projects and 
on their team dynamics, which enables them to consider their activities from a meta-perspective. As 
stated by the students, they feel empowered and inspired by the lectures and appreciate the 
interdisciplinary tasks. 

The external partner organizations value the students’ work, as well as the new and fresh ideas. Practice 
partners appreciate the analyses and suggestions for improvement provided by the project teams. Here 
are some quotes with feedback from selected practice partners:  

• “They [students] worked independently and brought in their own ideas. (We are )…very pleased 
about the good cooperation and the helpful results". (Lebenshilfe Tirol) |  

• "The results of the student work provide a very good basis for advancing primary care concepts 
in the region." (Primary Care Concept)  

• "The project has been very successful. By pointing out the fields of action we now know in which 
areas we have to do our homework." (Naturpark Karwendel)  

• “Students show great commitment and give important impulses for the clients.” (Kulturpass)  

• "This is how practical research can and should be done so they result in real benefits for the 
client." (HGA) [19] 

An additional perspective besides the students, practice partners and the lecturers is society. The fourth 
semester projects are built on a common foundation that encompasses the United Nations' Sustainable 
Development Goals (SDGs) and the objectives of innovation, entrepreneurship and location impact, 
which are important principles at MCI. With this initiative, the MCI is pursuing the goal of "giving back" 
to society, increasing student awareness and engagement, increasing social impact and contributing to 
the community [19]. 

According to a meta-study of Guo, Saab et al. [20] future research should investigate more about 
student’s learning processes. Although student and lecturer evaluations and feedbacks show that this 
agile project- and problem based semester is a very valuable experience, the fulfilment of the single 
semester learning goals needs further and a more detailed investigation. Currently, MCI’s course 
evaluation procedure comes into application under the umbrella of the AOL measurement, which helps 
to understand the success of the semester to a certain extent. As a next step, the authors plan to 
evaluate the entire semester (not each single course) on the basis of the semester learning goals, in 
addition to the AOL learning goals.  
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MODAL VERBS AS A CHALLENGE IN AN ENGLISH AS A FOREIGN 
LANGUAGE CLASS: THE MODAL SHOULD 

Olga A. Blinova 
Moscow State Institute of International Relations (RUSSIAN FEDERATION) 

Abstract 
The paper explores the English modal verb Should and addresses the challenges of introducing it to 
adult EFL / ESL learners. I focus on the modal meanings of Should: obligation, duty, probability, 
predictions, as well as unfulfilled actions and obligations (the other uses of Should, such as in conditional 
clauses, reported speech or in the subjunctive mood, are not the subject of this study). The choice of 
this particular focus is informed by the needs of the learners: due to its relatively simple form and 
straightforward range of meaning, Should appears to be a good starting point to introduce lower-level 
learners to the modal verbs system of English. Then I proceed to analyse common learner issues 
regarding the modal should (use and meaning, such as using Must for advice instead of Should; 
confusion resulting from the negative forms of Shouldn’t, Mustn’t and Don’t have to, as well as form and 
phonology mistakes). I conclude with a series of suggestions that EFL / ESL teachers can use in their 
classroom practices to help their learners avoid these mistakes (these include awareness raising 
activities, focus on meaning rather than form, and written production). 

Keywords: ESL, EFL, teaching grammar, modal verbs, modality, should. 

1 INTRODUCTION 
Should is a relatively widely-used modal verb that is used to denote obligation, duty, probability, 
predictions, unfulfilled actions and obligations, as well as a number of other meanings. It is usually 
introduced to learners at lower levels. In this study, we will explore the English modal verb Should and 
address the challenges of introducing it to adult EFL / ESL learners. The data for the common learner 
issues draws primarily on evidence from adult learners of English whose L1 is Russian or Turkish.  

2 ANALYSIS 
Recent corpus-based research by Leech (2003) has demonstrated that over the past decades the so-
called core modals have decreased in frequency in both written and spoken English [1]. However, an 
analysis of the graphs in Aarts, Wallis & Bowie (2011) reveals that of all the core modals, should has 
demonstrated a relatively small decline in usage, especially compared to such verbs as would, may or 
must, all of which have significantly declined in frequency. As such, should remains a stable element of 
the English language system [2]. 

2.1 Meaning 
Modality is a semantic-grammatical language category that expresses the speakers’ opinion on and 
attitude to the content of their speech through lexical (adverbs such as perhaps, maybe, possibly etc.) 
and grammatical (modal auxiliaries) means [3; 4]. In terms of meaning, linguists distinguish between the 
following types of modality, and should possesses them all: 

• epistemic, i.e. arising from evidence, logical reasoning, or the speaker’s beliefs [3, p. 10], e.g. 
When you apply soda to a mosquito bite, it should stop itching.  

• deontic, i.e. arising from rules or the speaker’s desires [3, p. 10] e.g. You should respect the 
elderly.  

• extrinsic, i.e. relating to «the speaker’s assessment of the likelihood of the situation» [4, p. 133] 
e.g. I think I’ve seen wear a ring. She should be married. 

• intrinsic, i.e. relating to «the speaker’s attitude to the necessity or desirability of the situation»  
[4, p. 133], e.g. I shouldn’t have had to remind you about the deadline. 
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2.1.1 The main meanings of should 
Should is used to denote: 

Obligation and duty: 
The use of should for obligation and duty is socially oriented, i.e. the speaker follows the conventions of 
their community [5, p. 107]: 

- In Turkey, you should give up your seat to senior people when you’re on bus. 
- The speed limit is 50 m/h, but you shouldn’t go so fast because you’re not an experienced driver 

yet. 

Advice: 

The use of should for advice is rooted in the speaker’s beliefs of what is good or bad for the addressee. 
The belief itself may be rooted in factual information about the world or subjective their beliefs:  

- You should stop smoking, it’s really bad for your lungs. 
- You shouldn’t eat after 6 pm, it makes you put on weight. 
- Should I apologise first? He started it! 

Question forms are often used to ask for instructions: 

- Should I upload the assignment to Moodle? 

Probability: 
If something os logical under the circumstances, in positive sentences should can be used to denote 
probability [6, p. 510]:  

- We should be there by noon unless we run out of petrol.  

Predictions: 
The use of should for predictions, unlike for probability, presupposes some expectations on the part of 
the speaker as opposed to logical or normal circumstances [6, p. 512]:  

- I think your next assignment should be fine unless you ignore the tutor’s comments.   

Unreal actions and unfulfilled obligations:  
Should + perfect infinitive can be used to denote past actions or events that either never took place, or 
may have happened [6, p. 511]:   

- You should not have called her so late. She’s really angry now. (—> the action took place). 
- You should have called her, she was so worried. (—> the action did not take place). 

2.1.2 Should in comparison with other modal verbs 
Should vs Ought to 

Both should and ought to are used to denote obligation, duty, and advice. Swan states that they are 
often interchangeable [6, p. 511]. Palmer claims that should is more frequent than ought to, but 
otherwise the two are identical in meaning with the sole exception of subordinate clauses [6, p. 122].  

Should vs Must 
Should and must are both necessity modals, should being a weaker version of must.  The negative 
forms shouldn’t and mustn’t both refer to a necessity not to act [6, p. 511]. 

However, should and must do differ in what Palmer calls actuality, i.e. must, unlike should, !does not 
allow for the event referred to not to take place” [3, p. 123], e.g. She should hand in the assignment 
today, but she won"t as opposed to *She must hand in the assignment today. 

2.2 Form 
The Based on the formal features of the verbs, most scholars of English recognise nine #pure $"(also 
called #core$"and #auxiliary") modal verbs (can, could, may, might, will, would, shall, should, must) and 
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an undefined number of #semi-modals$"also referred to as marginal or periphrastic modals (e.g. need, 
have, be able to etc.), see Aarts, Walli & Bowie (2011) [2], Thornbury (2006) [4], and Yule (1998) [5]. 
They are juxtaposed to the so-called lexical verbs (e.g. look, believe etc.).  

Like all other modal auxiliaries, should: 

• has no non-finite forms (infinitives or participles); 

• does not take 3rd person -s (e.g.*she shoulds); 
• forms questions by inversion (e.g. Should I come?); 

• forms negation by adding not (e.g. You should’t / should not); 
• occurs before the base infinitive (e.g. You should do it. He should have done it. She should be 

doing it. I should have been doing it.); 

• does not allow cooccurrence (*she should can come) [3, p. 2; 4, p. 133]. 

Should can form passives (e.g. This should be done), but Palmer (1990) asserts that they are rare [3, 
p. 127].  

When used in direct speech, should then remains unchanged in reported speech [6, p. 510], e.g. «I 
should not lie to her,» I thought. —>  I thought I should not lie to her. Apart from reported speech, 
however, should is not used to refer to the past [3, p. p. 43; 6, p. 510] and is substituted by to be 
supposed to.  

The past form of should takes the shape of Should + perfect infinitive: e.g. He should have done it 
yesterday.  

According to Online Etymology Dictionary, formally, should is the past tense of shall and originates from 
an Old English verb of Germanic origin, sceal (present) / sceolde (past) [7]. However, in contemporary 
English they function as two different verbs [3, p. 43-44]. 

2.3 Phonology 
Should has a strong /ʃʊd/  and a weak  /ʃəd/ form, the latter being used in an unstressed position in 
connected speech. On the sentence level, should is unstressed in positive sentences and special 
questions:  

- I should go. —> / ‘aiʃəd’gəʊ / 
- What should I do? —> /‘wɔʔʃədai’du:/  

In negative sentences and general questions, however, should carried the stress:  

- You shouldn’t go there. —> /jə’ʃʊdnʔ’gəʊðeə/ 
- Should I do it? —> /‘ʃʊdai’duit/ 

3 METHODOLOGY 
Based on the needs analysis of a sample group, in this section I will now explore the most common 
issues that English learners face when studying the modal should. The group where the needs analysis 
was conducted via a grammar test and an interview comprised 17 learners (n=17) all of whom had 
previously been placed as pre-intermediate learners. All were L1 Turkish speakers. Below I list the 
issues that came up and provide broader context for discussion grounded in EFL / ESL research.  

3.1 Use & Meaning 

3.1.1 Using Must for Advice instead of Should 
As shown by Hatipoğlu (2018):, learners struggle with modals in general because their use depends 
heavily on culture, context, topic and discourse [8, p. 960]. Indeed, despite its relatively simple form, the 
use of should poses difficulties to Russian learners at both lower and higher levels, as they simply 
neglect to use it in speech. The cause of this may lie in the L1 speech culture where verbs of stronger 
modality, such as must, are preferred. My assumption is that Turkish learners may have the same 
problem. For example, even an advanced Russian-speaking learner of English will often say: *You 
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mustn’t watch Titanic, it’s terrible. You must watch Avatar instead. This type of errors tends to disappear 
once learners reach CEFR B2. 

3.1.2 Confusing shouldn’t, mustn’t and don’t have to 
In native Russian speakers interchangeable use of the negative forms of should, must and have to is 
quite common even as they reach CEFR C1. This may be the result of L1 interference, as in 
contemporary Russian all these meanings are rendered by two synonymous structures, не надо / не 
нужно, whose meaning depends entirely on context. Thus, the three phrases below, 

- You don’t have to bring your laptop (you can the computers in the lab). 
- You shouldn’t bring your laptop (it’s heavy, and we’re going for a walk after the class). 
- You mustn’t bring your laptop (it will definitely be stolen). 

are translated in Russian in the same way (Не надо / не нужно приносить ноутбук). 

3.2 Form 
Russian learners at lower levels (up until CEFR B1) often use to-infinitives after should (e.g. *You should 
to do it), which is likely to result from confusing it with the structure of another commonly used modal, 
have to (the same problem occurs frequently with *must to and *can to).  

The form may pose a difficulty for Turkish learners as well, as, according to Kiliic (2013), «although 
modality exists in Turkish, it is not as clearly marked as it is in English. Since there are no modal 
auxiliaries in Turkish like the ones in English, modality is usually marked on the main verb» [9, p. 5]. In 
Turkish, modality is rendered by means of suffixation. The suffixes «cannot be separated from the 
predicates (verbs / nouns / adjectives) which have final position but English modals and auxiliaries are 
used as separate words as the modal -malı in Turkish which is equivalent to should in English: Onunla 
konuşmalısın —> him + to (-a) + talk + modal (should) (-malı)+ personal suffix (you) (you should talk to 
him).,» as demonstrated by Abushihab (2012) [10, p. 241]. 

3.3 Phonology 
Swan points out that «the sheer mechanics of the English forms, with their contractions and neutralised 
vowels, cause a great deal of trouble» [11, p. 220]. Indeed, in my experience, even advanced learners 
tend to use the full form instead of weak in connected speech. Moreover, as Russian L1 speakers do 
not differentiate [ʊ] and [u] will often use the longer vowel, e.g. *[ʃu:d], *[ʃu:dnt].  

On sentence level, learners tend to pause between Subject and should, and then put excessive stress 
on the modal, e.g. You … —> should call him first. This is caused by the lack of fluency and the need to 
decide on the right verb. 

4 RESULTS & DISCUSSION 
In this section I will outline a number of activities and classroom practices that can help teachers 
overcome the learner issues mentioned above.  

4.1 Raising Awareness: use the Language from the Text approach 
It is important to raise the students’ awareness by having them notice how should is used in a text, oral 
or written, as one of the issues is learners’ neglecting to use it at all. For example, the following 
procedure may be helpful: learners are presented with a text where they have to spot instances of should 
for advice. The task is to write out structures that match synonymous sentences on a separate handout. 
For example, the sentence “I think it’s a good idea to stay at home and study for the test” is matched 
with the phrase “I think we should stay at home…”, and the sentence “My advice to you is not to speak 
with your parents like that” is matched with “You really shouldn’t speak to your parents like that”.  

This activity fosters inductive learning by pushing learners to focus on the details and work out the 
meaning from context, which leads to better retention. The exercise uses context that is familiar to the 
learners’, which facilitates understanding as students focus on the new language and are not distracted 
by unfamiliar vocabulary. It allows the teacher to avoid using translation to explain the meaning of the 
modal, as it will inevitable lead to confusion. 
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4.2 Controlled Practice: Focus on Meaning via ‘fill the gap’ exercises 
Higher level students often confuse various modal verbs because of the vagueness of some of their 
meanings. Innovations Advanced [12, p. 24] suggests an activity where students fill the gaps in 
sentences with a variety of modal verbs, should / shouldn’t, could, must, etc. (see Figure 1). The choice 
between the verbs is based on the context of the sentence in the exercise and the bigger context of the 
listening activity they have done before. Students work individually and then compare their answers with 
partners. 

Fill-in-the-gaps activities may seem boring and de-personalised. However, if the gapped sentences 
contain enough context, they do expose students to more contextualised target language. This helps 
deepen their understanding of the concept. 

 
Figure 1. Innovations Advanced. 

4.3 Address the phonology 
To address the phonology issues, drilling appears to be the most effective approach. New English File 
Pre-Intermediate [13, p. 71] offers a listening exercise where learners start by listening several short 
sentences with should and are tasked with marking the stressed and unstressed words. It is followed by 
drilling the sentences as students repeat after the recording (see Figure 2): 

 
Figure 2. New English File Pre-Intermediate. 

Drilling is often overlooked because of its perceived boredom, but intonation plays a vital role in real-life 
communication. Therefore, students need to be exposed to typical models of the aural form. Apart from 
the students$"own pronunciation skills it improves their listening skills. In groups that are easily bored, 
the teacher may model the sentences instead of the recording, varying the pitch and tone of the voice 
(e.g. alternating normal level of volume with whispering).   
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4.4 Focus on Written Production via Freer Practice 
As suggested in New English File Pre-Intermediate [13, p. 71], students read four forum postings where 
people ask their online friends for advice. Students then create a short written response to one of the 
texts (whichever they identify with the most). An alternative for stronger students would be to first write 
a posting of their own based on the model and then have a partner create a response to it. Finally, 
students compare their written responses in groups and decide on the best advice (see Figure 3): 

 
Figure 3. New English File Pre-Intermediate. 

In real life people use should for advice in written and oral communication alike. This activity presents 
students with an authentic context which allows them to personalise the task (by acting as experts), 
which ensures their involvement in the procedure. It encourages individual work but allows to follow it 
up by collaboration when students compare and discuss their written product with peers. 

5 CONCLUSIONS 
Being a relatively widely-used modal verb that denotes obligation, duty, probability, predictions, 
unfulfilled actions and obligations, as well as a number of other meanings, the modal Should is usually 
introduced to learners at lower levels. It also seems to be a good starting point to introduce lower-level 
learners to the modal verbs system of English, due to its relatively simple form and a fairly 
straightforward range of meaning. The common learner issues associated with mastering the use of the 
modal Should include: (1) use and meaning mistakes, such as using Must for advice instead of Should; 
(2) confusion resulting from the negative forms of Shouldn’t, Mustn’t and Don’t have to; (3)  form and 
phonology mistakes. Some of the suggestions that EFL / ESL teachers can resort to in order to avoid 
the pitfalls include: (1) using the language from the text approach to raise the learners’ awareness; (2) 
focus on meaning rather than form when doing gap-fill exercises; (3) choosing written rather than oral 
production for freer practice. 
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Abstract 
Writing, outside the academic realm, is often seen as a neglected skill in teaching English as a second 
or foreign language. It is perceived as boring and irrelevant by many students, and teachers, in turn, will 
often skip the writing sections of the course books. However, the Anglo-Saxon culture arguably relies 
on the written medium of communication more than many other cultures, so learners need to develop 
the skill. This paper looks at the practical task rather than theoretical implications of teaching a class to 
a group of intermediate learners of English (L1 Turkish speakers) where the students approach writing 
a letter of complaint (an email asking for a refund for faulty goods bought online). Since refund emails 
fall under the broader category of letters of complaint, which in their turn are types of formal lettersI start 
by exploring the genre features of these texts. I then proceed to identify the common challenges faced 
by English learners when faced with writing a formal text (namely, lack of genre awareness, poor 
proofreading and/or self-editing skills, Lack of both system and process knowledge). Finally, I conclude 
with putting forward suggestions to teachers seeking to overcome these challenges (these include 
activities to introduce topical lexis and functional language, to develop the learners’ proofreading and/or 
self-editing skills, pre-writing strategies such as brainstorming). 

Keywords: EFL, ESL, teaching writing, genre approach, genre writing.  

1 INTRODUCTION 
This paper stems from an ELT Writing lesson on e-mails asking for a refund for faulty goods bought 
online, which was originally designed for an upper-intermediate group of L1 Turkish speakers. I hope 
that the ideas described here will be of use to ELT teachers working in a wider range of contexts.  

Refund e-mails fall under the broader category of letters of complaint, which in their turn are types of 
formal letters. This analysis looks into the genre features of these texts. As online communication has 
been increasingly dominating written communication, learners need this kind of instruction in L2. 

2 ANALYSIS 

2.1 Formal emails as a genre 
Genre is seen as one of the key elements in current teaching pedagogy trends, e.g. see Hyland 2008: 
543 [1]. Millar (2011: 4) defines genre as «a group of texts that all share a communicative purpose [2]. 
They do not need to be identical <…> However, in order to achieve their communicative purpose, they 
tend to share similar discourse structures and to use language in similar ways». For Hyland (2008: 543), 
genres help categorise «how writers typically use language to respond to recurring situations» [1]. 
Foreign language learners need to develop genre awareness, i.e. «the ability to select and use an 
appropriate genre based on a number of factors, including the purpose of communication, the context, 
and the people involved» see Millar 2001: 2 [2].  

All e-mails differ in terms of two parameters: the relations between the sender and the recipient, and the 
communicative purpose, see Bieber & Conrad 2009: 187-188 [3]. The communicative purpose of formal 
letters, e-mails included, consists in achieving a particular goal, such as to complain about a 
dissatisfactory service or product, make inquiries, apply for a job etc. [4]. They are addressed to either 
entirely unfamiliar people (including institutions, companies, etc.), or to people whom the writer does not 
know personally.  

The combination of these factors (a need to achieve a particular aim and absence of personal connection 
to the addressee) impacts the content, organisation, and language choices that the writer makes. 
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2.1.1 Organisation and Content 
Formal e-mails, like all formal letters, are organised in paragraphs, which serve a double purpose of (1) 
breaking up the text visually to facilitate reading and (2) marking the logical units [4] and are typically 
grouped into introductory, body and closing paragraphs. Paragraphs are not indented and are separated 
from each other by empty lines. Style guides for traditional printed formal letters also include explicit 
detailed information on the positioning of addresses and dates, but as these are not relevant for e-mails, 
they are not discussed in this analysis.  
The purpose for writing the e-mail is stated in the introductory paragraph. For example, in a letter of 
complaint, printed or electronic, writers must clearly state the nature of the complaint [4]. If the purpose 
is to ask for a refund for a faulty product, the writer explains what item was bought and what is wrong 
with it. In order for the seller, who in this case is the target audience, to fully understand the problem, 
there must be sufficient detail and background information, such as the date of the purchase, the 
reference number for the order, etc., as well as a detailed description of the product defects. 
The body contains logically-sequenced background information that the addressee may need to be able 
to perform the action(s) that the writer demands. Another required element is the justification of the 
complaint [4]. For example, pointing out that the buyer is entitled to a refund and/or replacement of the 
faulty product under the user agreement. Once the complaint has been justified, the writer proceeds to 
explain what action the recipient is expected to undertake (e.g. to suggest replacing the faulty product 
or offering a refund) and asks for instructions (i.e. what steps the writer should take in order to receive 
a refund). If the letter is to be successful, it is thus essential for the writer to make a convincing case and 
ask for specific action [4]. 
The final paragraph contains a summary of the above said and may also restate the purpose for writing 
[4]. 

2.1.2 Language 
Formal e-mails are a standardised genre that operates a number of semi-fixed phrases, and, if sent to 
strangers, they are likely to contain traditional printed letter genre markers [3]. However, minor 
differences still emerge. For example, while traditional printed formal letters the layout dictates particular 
positioning of information concerning dates, the sender’s / recipient’s addresses, etc. but these rules 
have no bearing on e-mails (see below). 

Unlike e-mails to friends or family, where salutation is often omitted [3], a formal e-mail should have a 
traditional formal salutation and appropriate greeting [5]. Formal e-mails typically start with identifying 
the recipient, either by their last name and title (if known and applicable) or by Dear Sir/Madam. Trask 
(1997) notes that American English uses the colon after the salutation, while in British English it is 
customary to use commas [6]. Furthermore, British English uses no period after titles, e.g. «Dear Mr. 
Smith:» (AmE), but «Dear Mrs Jones,» (BrE). 

To introduce the nature of the complaint and to provide the relevant background information that the 
recipient needs the writer may use the following phrases: I am writing (in order) to complain about [a 
mobile phone that I purchased via your website [web address] on 05/06/2019, order reference number 
[123XYZ]. 

The communicative purpose of the e-mail dictates its closing sentence, which forms a separate 
paragraph [4], e.g. Thank you in anticipation for …, or I look forward to hearing from you / receiving a 
full refund. Wyrick (2011: 525) uses the term ‘complimentary closing’ to refer to formulae such as 
Sincerely and Yours truly, which are recommended for formal e-mails [5]. Other options include 
Sincerely yours, Respectfully yours [7], and Best wishes [3]. The final element is the sender’s signature, 
which consists of their full name. These closings always use commas at the end. 

2.1.3 Style 
It is important to avoid conversational style when writing formal e-mails [4]. This affects the writer’s 
grammar and vocabulary choices, e.g. preference for full forms (cannot) over contractions (can’t), and 
of neutral or formal lexis (bought / purchased) over colloquialisms (got) [8]. 
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2.1.4 Tone 
When writing certain formal e-mails, such as letters of complaint, the writer may be overwhelmed by 
negative emotions. However, it is crucial for the general tone of the letter to remain polite and 
dispassionate [3]. An effective complaint letter cannot contain expressions of anger, aggression, 
despair, or other types of emotional outbursts. 

3 LEARNER ISSUES 

3.1 Genre awareness 
Learners may experience problems related to lack of genre awareness. Milllar (2011: 5) describes how 
the cultural genre conventions are often taken for granted, whereas some genres may not exist the 
learners’ culture [2]. For example, in Russia it is not customary to write letters or e-mails of complaint. 
When a dissatisfied customer wants a refund, they phone the seller, who will then ask the customer to 
simply fill out a standardised form. As a result, Russian students do not see the point in learning to write 
this type of letters until they are faced with a real-life situation when it is required of them (e.g. buying a 
product online from a foreign seller).  
However, even when a genre exists in both L1 and L2 culture, learners may inadvertently transfer their 
L1 knowledge to another culture. However, the cultural conventions are not always similar. For example, 
some cultures do not favour a direct style of complaining and criticising, as it is considered rude, see 
Joyce (2012) [9] and Wang (2008) [10]. However, in the Anglo-Saxon tradition letters of complaint are 
concise and as clear and explicit as possible about the defects of the product.  

3.2 Poor proofreading and self-editing skills 
Learners often produce written work that is of draft quality, i.e. that contains spelling, punctuation, and 
language errors. In my experience, while in low-level learners this may result from inadequate language 
system knowledge, in higher-level learners it largely stems from lack of attention and underdeveloped 
proofreading and self-editing skills. As highlighted in Tokdemir Demirel (2017: 167), when writing in 
English, Turkish L1 speakers are especially prone to spelling errors [11]. 

3.3 Lack of system knowledge  
Highly standardised texts, such as formal e-mails, rely on fixed cliches, and writers are expected to use 
them. Even higher-level learners may not have knowledge of the lexis, especially if they have never 
faced a particular genre. My teaching experience with advanced Russian learners shows that even lexis 
such as faulty goods, refund must be pre-taught, as learners will otherwise inevitably transfer L1 calques 
(e.g. *compensation for refund; *wrong for faulty). Furthermore, cliches for opening and closing the 
letters must be taught as well. 

3.4 Lack of process knowledge 
By process knowledge Hyland (2003) means knowledge about how to prepare to a writing task and then 
actually carry it out [12]. Learners often report experiencing the so-called ‘writer’s block’ and lack of 
ideas on what to write about. This leads to nervousness and resentment and does not contribute to a 
positive working environment or good rapport in the classroom. Students are then prone to copying their 
partners’ work, which is both unproductive and unethical.  

4 SUGGESTIONS AND POSSIBLE SOLUTIONS  

4.1 Introducing topical lexis and functional language  
Guided Discovery and Language From the Text approaches can be used to introduce learners to the 
target language, addressing the issues above. The teacher hands out a sample letter of complaint. 
Learners read it for gist and proceed to identify (individually or in pairs) functional language that the 
author uses to e.g. express their dissatisfaction with the service rendered. This is followed by a controlled 
practice activity where students use the target language to fill the gaps in similar sentences.  
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Using a sample text, preferably authentic, allows to demonstrate how target language is used in context. 
While controlled practice is considered boring and de-contextualised by some teachers, it is an effective 
way to consolidate the use and provides a bridge to freer practice. 

4.2 Developing the learners’ proofreading and/or (self-)editing skills 
After completing a writing task, learners exchange their works and proofread each other writing. The 
first reading is done aloud, as it helps notice language and content-related errors, as well as stylistic 
irregularities. The second reading is done backwards, to focus on spelling mistakes. Students use a 
checklist  of possible mistakes to look out for, provided by the teacher. The mistakes include spelling 
errors, inappropriate opening/closing lines, excessive emotional charge, etc (see Figure 1). 
As it is stated in The Art Of Teaching Writing [13], the most effective proofreading strategies include (1) 
to ask someone else for help, as the author of the text cannot see their own mistakes as easily; (2) to 
read the text aloud; (3) to read it several times, each time focusing on different things. By looking for 
their peers’ mistakes, learners develop an awareness of their own potential errors. However, if a peer is 
unavailable, the writers may proofread their work themselves using the same back-reading strategy. 

4.3 Developing pre-writing strategies such as brainstorming  
Before starting the writing task, Ss are put in pairs of mini-groups and are asked to come up with a list 
of things that one may want to include in a complaint letter. The teacher sets a time limit. After the time 
is up, all ideas are collected and written on the board. At this stage it does not matter if the ideas are 
correct. In the second stage, the teacher asks students to look at the plethora of ideas on the board and 
select 10 most relevant ones. Afterwards, they will use these 10 ideas in the letter. 
Brainstorming before writing is an effective tool to combat the writer’s block. It is done in groups, which 
relieves the stress from the individual learners. As at the initial stage all ideas are accepted and not 
criticised, learners are not afraid to volunteer them. The result of this activity is that at the end every 
learner is equipped with a working list of ideas. 

Layout: 
- Does the e-mail have a Subject line? 
- Does the e-mail have an appropriate greeting and closing? 
- Is the e-mail signed? 
Content: 
- Is the reason for writing included? 
- Is there sufficient detail about the faulty product? 
- Is the problem explained? 
Technicalities: 
- Is the text organised in clear paragraphs? 
- Is the spelling correct? 
- Are there any grammar mistakes? 
- Are all words used correctly? 
- Are there any problems with punctuation? 

Figure 1. Sample Proofreading / Editing Checklist. 

5 CONCLUSIONS 
E-mails for a refund of faulty goods bought online, being a type of formal letters, share common 
characteristics with the latter. However, due to the electronic medium, they possess a few features that 
set them apart. The research and analysis in this paper hopes to raise awareness of these differences 
and helped design up-to-date lesson materials, as most course books to this day suggest teaching 
writing traditional printed complaint letters only. 
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Abstract 
In the last ten years, many different teaching methodologies for higher education have been proposed. 
From flipped classroom to service-learning approaches. The final objective of all these proposals is to 
take advantage as much as possible of the in-person classes and discussions with professors. 
Traditional in-person classes, Massive Open Online Courses (MOOC) and flipped classrooms are the 
most common methodologies. Initially, all these approaches reported very good results, but informal 
observations show some inefficiencies. As time passes, students’ motivation and academic results are 
lightly decreasing; and MOOC courses are reporting worse results than flipped classroom in many 
contexts. Specially in technical degrees such as geomatics or computer engineering. However, in order 
to clarify this situation, more formal and scientific analysis are needed. Therefore, during the first term 
of the year 2020/21 in the Universidad Politécnica de Madrid, a pilot experience has been conducted. 
Three different groups were defined. The first one followed a teaching methodology based on in-person 
classes. The second one followed a methodology based on flipped classroom. And the final and third 
group followed a methodology based on MOOC courses. Results showed that, although students value 
the creation of educational videos and flipped-classroom methodologies, MOOC courses do not fit their 
requirements and then, their motivation and academic results tend to be lower and similar to results 
associated to traditional in-person methodologies. 

Keywords: MOOC; flipped classroom; motivation; students’ performance; educational research. 

1 INTRODUCTION 
In the last ten years, many different teaching methodologies for higher education have been proposed 
[1]. The technological revolution and the digitalization of society have introduced many innovative 
methods [2], whose final purpose is to increase the efficiency of the educational process (given that 
resources are always limited). In general, the main resource to be managed is the tutorial time or the 
number of in-person session with professors [3]. Thus, different approaches to take advantage of these 
sessions as much as possible have been reported and analyzed in the last years. 

The most known methodology is the traditional in-person classes [4]. In this scheme, professors employ 
in-person sessions to present and discuss about the theorical framework, as well as to carry out 
practices and exercises. The main challenge for professors following this approach is the integration of 
new methodologies such as project-based learning. As the theoretical framework is essential for any 
further activity, sessions in this traditional methodology are usually focused on deep explanations, and 
practices or exercises are only developed during the “leftover” sessions. In this way, in-person classes 
tend to work low-level Bloom’s competencies (remember or understand), what is incompatible with 
modern approaches such “learning-by-doing” and the new students’ profiles (with a greater inductive 
component than the traditional deductive student). Figure 1 shows the Bloom’s taxonomy. 

In order to address this situation, flipped classroom methodology [5] was described and proposed. In 
this scheme, deep theoretical explanations or presentations are not developed during the in-person 
sessions, but they are recorded, and students must watch them at home before the classes. In that way, 
sessions are fully dedicated to exercises and practices, what makes easier to implement innovate 
learning methodologies and to work high-level Bloom’s competencies (create, analyze, etc.). Although 
very successful in some scenarios [6], this approach is unable to work low-level Bloom’s competencies 
and, besides, is very resource-consuming. The flipped classroom methodology only makes sense if 
professors support students in a customized and individual manner. However, this makes mandatory 
the creation of very small groups, where professors are actually able to provide such support. Or, on the 
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contrary, the involvement of many professors which can support larger groups. Both approaches are, 
many times, impossible to implement.  

 
Figure 1. Bloom’s taxonomy.  

Thus, flipped classroom methodology was enriched with questionnaires and exams, in order to evaluate 
the low-level Bloom’s competencies and, at the same time, the online components were strengthened, 
so a lower number of professors is required to support students. This new methodology is quite similar 
to Massive Online Open Courses (MOOC) [7], a revolution that is transforming (together with Industry 
4.0) the entire education system. In MOOC, a reduced number of professors prepare and publish a set 
of videos (usually many of them), which are organized in thematic units together with online exams (with 
automatic corrections mechanisms) [8]. Other activities such as projects based on a peer-to-peer 
evaluation are also included [9], so the intervention of professors is very limited. From the economical 
point of view this approach is the most efficient, and it is also the most flexible, as students may consume 
the provided resources at any time and as many times as they desire. 

Initially, all these approaches reported very good results, but informal observations show some 
inefficiencies [10]. As time passes, students’ motivation and academic results are lightly decreasing; 
and MOOC courses are reporting worse results than flipped classroom in many contexts. Specially in 
technical degrees such as geomatics or computer engineering. However, in order to clarify this situation, 
more formal and scientific analysis are needed. 

Therefore, during the first term of the year 2020/21 in the Universidad Politécnica de Madrid, a pilot 
experience has been conducted. In this context, subjects focused on VHDL programming and design 
were organized as follows. Three different groups were defined. The first one followed a teaching 
methodology based on in-person classes. The second one followed a methodology based on flipped 
classroom. And the final and third group followed a methodology based on MOOC courses. After 
finishing the teaching period, all students answered a survey to evaluate their satisfaction and 
motivation. Academic results were also compared and analyzed. In this paper we are describing the 
whole experience and its results. 

The rest of the paper is organized as follows. Section 2 describes the proposed experience and the 
experimental methodology. Section 3 presents and discusses the obtained results and Section 4 
concludes the paper. 

2 PROPOSED EXPERIENCE AND EXPERIMENTAL METHODOLOGY 
In traditional in-person classes professors display both, practical and theoretical contents, while students 
must develop their projects and other evaluation activities. As a result, invested time into individual 
technical discussion between students and professors is limited and conditioned by theoretical 
explanations. In order to address this problem, flipped classroom methodologies were proposed. In 
those strategies, theoretical contents are explained through short videos which are distributed among 
students before in-person classes. Thus, students may consume those contents at home and, later, 
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employ the in-person classes to discuss with professors and develop their practical projects. However, 
evaluating low-level Bloom’s taxonomy competencies may be difficult as students are consuming videos 
alone. Then, test and other similar evaluation tools are essential in flipped classroom methodologies. 
This scheme, now, is very similar to most common MOOC (Massive Open Online Course) courses, 
where videos and evaluation tests are put together to create a formative itinerate. That is why, recently, 
some initiatives to teach through MOOC courses have been reported. In those schemes, students 
acquire theoretical competencies using MOOC courses and employ in-person classes to develop 
practical projects. 

In order to analyze the differences among all these methodologies, during the first term of the year 
2020/21 in the Universidad Politécnica de Madrid, a pilot experience has been conducted. In the context 
of Computer engineering degree, the subject “VHDL programming” was organized in three different 
homogenous groups. Approximately, twenty-five students were considered in each group. The first 
group followed a traditional methodology, based on in-person sessions. The second group followed a 
flipped classroom methodology. And the third group followed a methodology based on MOOC courses.      

During this experience, all groups worked the same competencies and topics, from VHDL fundamentals 
to design and validation techniques. These competencies ranged from low-level Bloom’s competencies 
to high-level abilities (see Figure 2). All students had to develop a global final project, where all the 
acquired competencies should be showed and employed. Typical projects consisted of micro-
processors, cryptosystems, home automation solutions or Internet of Things developments.  

 
Figure 2. Competencies worked in the subject “VHDL programming”.  

The final purpose of this experience is to analyze and report the differences in performance among all 
the proposed methodologies. In order to do that, after finishing the teaching period, all students 
answered a survey to evaluate their satisfaction and motivation. Academic results were also compared 
and analyzed. A statistical analysis was also carried out, taking the fully in-person methodology as 
control group. 

3 RESULTS 
In order to analyze the obtained information, metrics about the different groups in relation to some 
relevant aspects were compared (considering the traditional approach as control group). As results were 
partially overlapped, a Mann-Whitney U test was conducted to confirm whether the use of the proposed 
methodology improves the student learning and experience, measured using some relevant indicator. 
The Mann-Whitney U test is a nonparametric test of the null hypothesis that two samples come from the 
same population against an alternative hypothesis, comparing the mean values of the two samples. It 
is used to evaluate if two different data populations are similar or different (higher or lower). The p-value 
indicates the significance level of Mann-Whitney U test (usually U-values are omitted as the comparison 
results have relatively little importance). 

Table 1 shows the obtained results. 

CE1 - Ability to design and build digital systems, including computers, 
systems based on microprocessor and communication systems 

CE5 - Ability to analyze, evaluate and select the most appropriate 
hardware and software platforms for the support of embedded and real-time 

applications. 

CT3 - Oral communication: Express with clarity and opportunity the ideas, 
knowledge and reflections of the through the word, adapting to the 
characteristics of the situation and the audience to achieve their 

understanding. 

CT8 - Teamwork: Being able to work as a member of an interdisciplinary 
team in order to contribute to developing projects with pragmatism and a 

sense of responsibility, assuming commitments taking into account 
available resources. 
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Results showed that, although students value the creation of educational videos and flipped-classroom 
methodologies, MOOC courses do not fit their requirements and then, their motivation and academic 
results tend to be lower and similar to results associated to traditional in-person methodologies. These 
results, besides, can be widely generalized as the students’ profile in our pilot group is similar to the 
profile that we can find in computer engineering degrees supported by other universities (Spanish and 
international).  

Table 1. Results of the pilot experience. 

Indicators or metrics 
Significance 

Flipped classroom MOOC-based methodology 

Motivation level ** NS 

General learning level * NS 
Academic results (global) ** NS 

Academic results (theory) * NS 
Academic results (practice) *** NS 
Attendance ** NS 

Satisfaction ** NS 

Perceived difficulty NS ** 
NS not significant; * significant at p < 0.05; ** significant at p < 0.005; ***significant at p < 0.001 

Finally, some relevant comments about the validity threats should be done. All groups were 
homogenous in age and gender. No relevant differences in previous knowledge were reported. All 
students were enrolled in the same degree and no other difference than the employed methodology was 
reported or perceived during the course. Regarding the external validity, the students’ profile in the 
proposed experiment is similar to the profile in other technical degrees and universities (national or 
international), so results may be also generalized to other geographical contexts.    

4 CONCLUSIONS 
In the last ten years, many different teaching methodologies for higher education have been proposed. 
From flipped classroom to service-learning approaches. The final objective of all these proposals is to 
take as much advantage as possible of the in-person classes and discussions with professors. However, 
some important differences among these methodologies may be identified. Initially, all these approaches 
reported very good results, but informal observations show some inefficiencies. As time passes, 
students’ motivation and academic results are lightly decreasing; and MOOC courses are reporting 
worse results than flipped classroom in many contexts. 

Therefore, during the first term of the year 2020/21 in the Universidad Politécnica de Madrid, a pilot 
experience has been conducted. Three different groups were defined. The first one followed a teaching 
methodology based on in-person classes. The second one followed a methodology based on flipped 
classroom. And the final and third group followed a methodology based on MOOC courses.     

Results showed that, although students value the creation of educational videos and flipped-classroom 
methodologies, MOOC courses do not fit their requirements and then, their motivation and academic 
results tend to be lower and similar to results associated to traditional in-person methodologies. 
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Abstract 
The incredible evolution of computer engineering technologies in the last years is a major challenge for 
professors in areas such as robotics, artificial intelligence, or cybersecurity. Specifically, cybersecurity 
students must acquire generic but very technical competencies, using commercial technologies. As a 
potential solution, we think that a flipped classroom methodology, together with educational videos which 
can be freely accessed by students and where contents are explained as brief pills according to a vertical 
approach may attenuate this challenging situation. Therefore, during the second term of the year 
2019/20 in the Universidad Politécnica de Madrid, a pilot experience has been conducted. In this 
experience, the main objective is to maximize the practical content of subjects, so students may acquire 
top Bloom’s taxonomy competencies in the competitive area of cybersecurity. Students were evaluated 
through a global project, a presentation, and a technical discussion. The final purpose is students to be 
able to justify and reason the proposed technical design and their decisions. Results showed that 
students’ satisfaction highly increased and their academic results also went up in a very relevant 
manner. 

Keywords: Cybersecurity, flipped classroom, competencies, videos, project-based learning. 

1 INTRODUCTION  
The incredible evolution of computer engineering technologies in the last years is a major challenge for 
professors in areas such as robotics, artificial intelligence, or cybersecurity [1]. Specifically, 
cybersecurity students (as well as other master students or expert programs’ students) must acquire 
generic but very technical competencies, using commercial technologies [2]. The selection of these 
technologies must take into account both: the facility with students can acquire the technical 
competencies when using those technologies [3]; and the future value of this knowledge for companies. 
These technologies may be consolidated (so sometime are old-fashioned) but present a very fast 
learning curve. The major challenge appears when innovative solutions, with deep abstract symbols and 
sparse available teaching materials, must be integrated into master programs and other similar 
university courses [4].  

On the other hand, current Bologna degrees are mainly horizontal, and evolve from the most basic 
subjects to business-oriented applications [5]. This approach, nevertheless, is not completely 
compatible with cybersecurity contents, as most work methodologies and technological mechanisms 
follow a vertical view in this context, according to the full stack engineering that are becoming so popular 
in the last years. In that way, contents are addressed in different pieces in the context of different 
subjects, only as improvements for the traditional basic technologies. In this way, it is very complicated 
the students to acquire the technical competencies in cybersecurity, as the structure in which these 
contents are introduced is not incremental or appropriate for the students. On the contrary, most 
students have problems to understand the vertical approach of cyberprotection contents, including from 
the mathematical framework to the end user applications. 

Finally, three additional challenges make the situation even worse. First, students have very 
heterogeneous profiles, with very different origins and knowledge. That makes very difficult to stablish 
an initial framework of competencies and a learning plan, as many students may need individual 
formative plans. Second, the high prize and sparse number of commercial technologies to work 
cybersecurity competencies make impossible the students to be provided with last-generation 
technologies in order to work high-level Bloom’s competencies (Figure 1 shows the Bloom’s taxonomy). 
In that way, students can only work with cybersecurity technologies while in-person sessions (usually 
between two and four hours per week, or twenty hours per term in masters). And third, students get 
frustrated when they realize because of the lack of structure in the cybersecurity contents they cannot 
get may jobs in the sector. 
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Figure 1. Bloom’s taxonomy.  

In order to address this situation, during the second term of the year 2019/20 in the Universidad 
Politécnica de Madrid, a pilot experience has been conducted. In this experience, we propose as a 
potential solution, we a flipped classroom methodology, together with educational videos which can be 
freely accessed by students and where contents are explained as brief pills according to a vertical 
approach may attenuate this challenging situation. In order to make this proposal coherent, contents will 
be structured as learning pills. All these contents, apart from being available in a specific platform where 
students could consume all this information together; they will be displayed in the specific platform for 
each subject (together with traditional materials). Apart from this pills, other evaluation activities such as 
small challenges and problems will be also included in the videos and the platform (based on Moodle 
technologies) [6][7]. 

To this new platform, all students will have access, independently from the degree or master program 
they are enrolled. These contents, besides, they could be used as a leveling course if required. So, 
students, especially in master programs, may follow the proposed cybersecurity subjects without any 
future trouble. Furthermore, these contents will allow students to go further in cybersecurity contents if 
they desire, as new and non-mandatory contents will be also displayed. In that way, students may work 
very required competencies by companies in the work market. 

These contents, on the other hand, will support a flipped classroom methodology, so the time students must 
work with commercial technological solutions get maximized. Students will work the theoretical contents at 
home, and in-person session could be used for exercises, practices, etc. Online programs will be also 
considered, although in this case in-person sessions will be replaced by synchronous online sessions. 

During this experience, different subjects where considered. Some of them work the fundamentals of 
cybersecurity, such as “Security in Systems and Networks”, while others are focused on application 
such as “Geomatics”. Students were evaluated through a global project, a presentation, and a technical 
discussion. The final purpose is students to be able to justify and reason the proposed technical design 
and their decisions. At the same time, transversal competencies such as teamwork, or information 
technology management will be also acquired. In order to make statistical valid comparisons, the results 
were compared to previous courses as control group. 

The rest of the paper is organized as follows. Section 2 describes the proposed experience and the 
experimental methodology. Section 3 presents and discusses the obtained results and Section 4 
concludes the paper.  

2 METHODOLOGY 
During the second term of the year 2019/20 in the Universidad Politécnica de Madrid, a pilot experience 
has been conducted. In this experience, the main objective is to maximize the practical content of 
subjects, so students may acquire top Bloom’s taxonomy competencies in the competitive area of 
cybersecurity. Thus, students may use the available commercial tools as much time as possible. In order 
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to support the students’ practical activities, educational videos explaining all needed theoretical contents 
will be recorded and published in Youtube and Moodle. Students could view these videos while 
employing the commercial tools and developing their project; as well as at home, in order to consolidate 
the acquired knowledge or to prepare the future in-person sessions. 

As said, three additional facts make this situation more challenging. First, students tend to be very 
heterogeneous, with very different academic levels. That makes very difficult to introduce some 
innovative technologies, as demanded by society, companies and the labor market. Secondly, some 
learning materials for cybersecurity are very expensive, and tend to be sparse in universities. Students 
might have temporary access to some commercial tools and instruments, but not for a long period; what 
makes difficult to work competencies in the top levels of Bloom’s taxonomy. Finally, students show great 
frustration levels, as they are aware about the problems and deficiencies in their learning; what prevents 
them to get highly valued (and high quality and well-paid) jobs. 

The experience was developed in five different phases: 

• Phase#1: Experience design (one month). In this phase, the contents to be displayed and 
included in the new platform were selected, together with the evaluation mechanisms. During this 
phase, professors will select the contents from ach subject that are worthy to be integrated into 
the new course. Besides, all involved subject will be adapted to the experience, increasing the 
number of practices and discussion sessions. 

• Phase#2: Learning pills creation (two months). In this phase, professors will schedule and record 
the different pills, with the help of technical experts in order to guarantee the final quality of videos. 

• Phase#3: Materials and platform creation (one months). In this phase, the digital platform to 
display all pills will be deployed. The pills will be integrated into the platform following a coherent 
organization, including additional challenges, exercises, or games. This platform will be based on 
Moodle technologies, in order to guarantee the good behavior of the system by using very mature 
solutions. 

• Phase#4: Teaching phase (four months). In this phase, students will follow proposed learning 
process and methodology in two different subjects: “Security in Systems and Networks” and 
“Geomatics”. The flipped classroom methodology was employed. 

• Phase#5: Evaluation and conclusions (one month). At the end of the process, activities to 
measure the key performance indicators will be carried out. However, it is expected (in the future) 
to carry out the experience during at least three consecutive academic years to better understand 
the obtained results.  

In order to evaluate the performance of students, weekly or biweekly meetings were implemented 
(depending on the execution phase in which we were), in which each participant must describe the 
progress. To coordinate the actions of all the involved professors, management tools were used. 

The evaluation mechanisms consisted of official metrics. Namely: 

- Official surveys of the Universidad Politécnica de Madrid 
- Academic results of the students 
- Results of competencies acquisition  
- Partial results about tests, challenges, games, etc. 

In this way, the statistical results from the surveys carried out by the students, as well as the statistical 
summary of their academic results were analyzed.  

3 RESULTS 
In order to analyze the obtained information, metrics about the different groups in relation to some 
relevant aspects were compared (considering the traditional approach as control group). As results were 
partially overlapped, a Mann-Whitney U test was conducted to confirm whether the use of the proposed 
methodology improves the student learning and experience, measured using some relevant indicator. 
The Mann-Whitney U test is a nonparametric test of the null hypothesis that two samples come from the 
same population against an alternative hypothesis, comparing the mean values of the two samples. It 
is used to evaluate if two different data populations are similar or different (higher or lower). The p-value 
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indicates the significance level of Mann-Whitney U test (usually U-values are omitted as the comparison 
results have relatively little importance). 

Table 1 shows the obtained results. 

Results showed that students’ satisfaction highly increased and their academic results also went up in 
a very relevant manner. On the other hand, technical competencies were acquired in a deeper way than 
in traditional methodologies.  

Table 1. Results of the pilot experience. 

Indicators or metrics 
Significance 

Degree programs Master programs 

Motivation level * ** 

General learning level ** ** 
Academic results  * * 

Competencies (technical) ** ** 
Competencies (transversal) * * 
Attendance ** ** 

Satisfaction *** *** 

Perceived difficulty NS NS 
NS not significant; * significant at p < 0.05; ** significant at p < 0.005; ***significant at p < 0.001 

4 CONCLUSIONS 
The incredible evolution of computer engineering technologies in the last years is a major challenge for 
professors in areas such as robotics, artificial intelligence, or cybersecurity. Specifically, cybersecurity 
students must acquire generic but very technical competencies, using commercial technologies. As a 
potential solution, we think that a flipped classroom methodology, together with educational videos which 
can be freely accessed by students and where contents are explained as brief pills according to a vertical 
approach may attenuate this challenging situation. Therefore, during the second term of the year 
2019/20 in the Universidad Politécnica de Madrid, a pilot experience has been conducted. In this 
experience, the main objective is to maximize the practical content of subjects, so students may acquire 
top Bloom’s taxonomy competencies in the competitive area of cybersecurity. Students were evaluated 
through a global project, a presentation, and a technical discussion.  

Results showed that students’ satisfaction highly increased and their academic results also went up in 
a very relevant manner. On the other hand, technical competencies were acquired in a deeper way than 
in traditional methodologies. 
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Abstract  
This work aims to analyze how undergraduate students from the Universidade Federal do Ceará 
[Federal University of Ceará] (UFC) integrate Digital Technologies of Information and Communication 
(TDICs) to Teaching in the development of Material Autoral Digital Educacional [Digital Authorial 
Educational Material] (MADE) when participating in interdisciplinary groups. This research focuses on 
the fragmentation of knowledge and the underuse of TDICS as the main problems in teacher training. 
This qualitative research is characterized as a Case Study carried out with 60 participants enrolled in 
the Technoteaching discipline during the years 2019 and 2020.  The data collection instruments are a 
survey questionnaire and the scripts of the developed MADEs. Data analysis is interpretative and 
comparative. It uses methodological triangulation when comparing the results of the survey 
questionnaire, the scripts of the developed MADEs, and the theoretical framework. It uses Discursive 
Textual Analysis as a theoretical and methodological basis following its premises of analytical 
execution: unitarization, categorization, description, interpretation, and argumentation. With the 
development of MADEs, the undergraduate students allowed the participation of users as co-
participants in the production of MADEs, enabling them to build knowledge within the proposals 
presented. They used different types of digital technologies, facing a work that has an interdisciplinary 
approach. The undergraduates went from an understanding of teaching focused on the centralization 
of knowledge in the teacher, who acts in isolation, to a teaching performance that welcomes students 
and teachers for the development of a collaborative and contextualized work. 

Keywords: Digital Technologies of Information and Communication, Teacher Training, Undergraduate 
Course, Interdisciplinarity. 

1 INTRODUCTION  
The interpersonal relationships have changed with phenomena related to the expansion of 
communication with the advent of the internet. Although the school and its community are immersed in 
a society embedded with cyberculture concepts, only little is contemplated regarding the use of the 
Information and Communication Digital Technologies (TDICs) on their learning, teaching, and 
assessment activities. Critical thinking about TDICs is essential for today’s society [1]. According to 
Lemos [2], the phenomena of the penetration of the digital technologies in the society expands to the 
educational environment as hegemonic, but not as a phenomenon of the majority. 

Taking into consideration the teaching practices, Coll [3] affirms that the use of the TDICs becomes 
coherent to the understanding possessed by the teachers about teaching. The transmission of content 
routinely done is also done by making use of the TDICs. Creative and exploration activities usually 
applied in the teaching context, are the same when making use of the TDICs. According to the author 
the pedagogical transformation expected from the teachers does not occur simply by inserting the 
TDICs in the school environment, the current practice remains. 

Loureiro, Lima, and Soares [4] corroborate the results of Coll [3] when researching the utilization of 
TDICs by higher education teachers. Although the teachers are concerned with technological 
innovations and seek its use in their teaching practices, they still insist on using them to expose the 
content, even facing different possibilities for methodological changes. Therefore, it is noted the 
fragility of the teacher training process for the use of the TDICs. 

The inclusion of the TDICs in a critical way in teacher training can be done in different formats and 
different proposals. The Technoteaching concept brings together ideas that make it possible to break 
the current thinking about the connection between digital technology and teaching. The 
Technoteaching concept is defined by the integration between Teaching and the TDICs 
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epistemologically based on the interdisciplinary and transdisciplinary models through the utilization of 
the learner’s prior knowledge for the development of critical thinking about the processes of learning, 
teaching, and evaluation [5]. 

One of the pillars that sustain the Technoteaching concept is the Interdisciplinarity based on the 
theoretical assumptions of Japiassu [6]. There is a need for conceptual exchanges and mutual 
learning between specialists from different disciplines based on the sharing of knowledge and joint 
discussions. Another pillar is the concept of Meaningful Learning developed by Ausubel, Novak, and 
Hanesian [7]. It is considered essential to use the student's prior knowledge in a substantive and non-
arbitrary way to develop the senses and meanings of the concepts that can be established in their 
cognitive structures.  

In research developed about the topic, it is observed that the TDICs help in the development of 
interdisciplinary activities enabling the use of methodologies and didactics that benefit learning 
unconventionally through the interaction between the participants, the exchange of information, and 
the integration between the different pieces of knowledge. According to the problem presented and 
considering the need to integrate the TDICS with teaching in an interdisciplinary context in the 
undergraduate teacher training, it is asked: How does the use of the previous knowledge of 
interdisciplinary groups in the construction of the Technoteaching concept influence on how they seek 
to integrate TDICs with Teaching?  

Therefore since 2015 the Universidade Federal do Ceará (UFC) [Federal University of Ceará] 
implanted in partnership with public schools the Technoteaching discipline, offered to students of 
different teacher training undergraduate courses and the Systems and Digital Media Bachelor degree 
(SMD) that work together for the development of the Materiais Autorais Digitais Educacionais 
(MADEs) [Digital Authorial Educational Materials]. The undergraduates have the opportunity to create 
their digital materials considering the applicability to their teaching practices in the face of 
interdisciplinary experience. The MADEs are defined as any learning material “developed by a learner 
utilizing digital equipment connected or not to the internet with creation, planning, execution, reflection 
and evaluation made by the learner himself individually or in a group[...]” [8].  

The research described in this context aims to analyze how the participants of interdisciplinary groups, 
enrolled as students of the UFC in the first semester of 2019 and 2020, integrate the TDICs with 
Teaching while developing the Digital Authorial Educational Materials (MADEs). The methodology 
used was the Case Study with data collection performed in two phases through the investigation of the 
participants' previous knowledge about teaching and technoteaching, and on how they develop the 
MADEs. The analysis utilized a methodological triangulation, using the survey questionnaire, the 
MADEs script developed by the undergraduate students, and the theoretical framework, with 
strategies based on the Textual Discourse Analysis [9]. 

The subjects of the research moved from understanding teaching as a process centralized in the 
teacher role to another understanding that values the development of collaborative work between 
learners and teachers. 

The proposals of teacher training that include the integration between TDICs and educational aspects 
are presented in many ways through research and government policies from countries that consider 
the use of digital technologies as a form of global, social, and cultural communication. The insertion of 
the use of TDICs is linked to the professional development process, also designed for initial training. 

Unesco’s proposal [10] is presented in four stages. Initially, there is a need to develop the skills and 
knowledge of teachers in technological aspects. The performance of personal and professional tasks 
using the resources available on the Internet and common software helps to understand the 
possibilities related to the use of digital technology. 

In the second stage, the teacher must learn how to apply the TDICs to improve the learning of his 
students and his learning. It is only after these two initial steps that teachers contemplate the 
pedagogical transformation. They should learn how to integrate the characteristics of digital 
technology with the didactic-methodological objectives given a collaborative work based on the 
construction of knowledge. However, the results obtained must be shared, discussed, and reflected 
collaboratively with their peers, colleagues, and specialists, so that the changes are effective and 
incorporated into the pedagogical action [11]. 

According to Ricardo [12], the idea of working with technology in the educational context is possible 
when it is seen as a product to be developed by students and teachers. Bearing in mind the 
assumptions of the CTSA Movement (Ciência, Tecnologia, Sociedade e Ambiente)[Science, 
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Technology, Society and Environment] essentially based on two basic thoughts: scientific and 
technological knowledge leads humanity to a better future; this same knowledge must be oriented 
towards action based on social, historical, political and economic analysis, the great challenge in 
integrating technology to the educational context is to overcome the privileged way in which 
technology is seen concerning the social conception of science. The author introduces a proposal for 
teacher training that enables the technological literacy of the students through the reorientation of the 
taught knowledge, the overcoming of the difficulties by the teachers in abstracting their experiences 
making the practical knowledge less discursive, and the changing in the routine of actions of teachers 
and students imposed by the school. 

The author's proposal is possible to be achieved in the TDICs context by facilitating resources that 
allow exploration, investigation, and discovery. According to Baranauskas, Martins, and Valente [13], 
the technological systems used must be similar to the physical systems. Without teaching or 
instructing, they allow the learner, whether student or teacher, to act like a scientist applying principles 
to a system of experimentation. Environments that allow the development of simulations of scientific 
situations, models, basic programs, and small authoring software are examples of instruments that 
can help the learner to assimilate scientific concepts integrated with technological knowledge 
reflexively and critically.  

The authors mentioned above also emphasize that when working within this constructionist 
perspective of learning, some relevant aspects become evident. Learning becomes effective through 
the construction of knowledge, freedom of action, and reflection based on mistakes made in the 
process. The feedback provided by the system in use, considered important for the learning process, 
is generated according to the learner's choices and actions within the system. The computer must be 
used as a machine to be taught. From his premises, the apprentice must insert his set of ideas to 
obtain the answer to his actions [14].  

Internationally the use of TDICs in Teacher Training is not seen differently from what is aimed at the 
Brazilian proposals. Studies carried out in Quebec on the benchmark of professional competences for 
future teachers emphasize that the appropriation of TDICs for planning, conducting classes, and 
teaching management are essential for teaching practice. The teacher must know how to 
communicate with the help of TDICs, as well as plan and teach with them, encouraging their students 
to use them to improve their learning [15]. 

According to Ramos and Struchiner [16] for the involvement of a student in investigation processes 
that allow the expansion of his learning, it is necessary to gather different information resources, 
predict the results through experiments, discuss these results, evaluate the gathered information and 
disseminate the results obtained. To make this possible it is essential for the teacher to know how to 
work these aspects with a methodological basis, allowing within technological environments, a 
decentralization, timelessness, and deterritorialization of the knowledge that starts to be shared 
among all, teacher and students. Hence the need for initial and continuing training that allows the 
teacher to be aware of the use of TDICs currently available in teaching, learning and assessment 
situations that enable the creation and reflection of all those involved in favor of greater engagement 
and meaning that can guarantee a better quality of learning for student and teacher [5]. 

2 METHODOLOGY 
The research presented is characterized as qualitative and uses the Case Study as a methodology. 
This is justified by the fact that the research investigates a contemporary phenomenon, that there is no 
control over behavioral events, and uses sources of direct evidence to understand the studied 
phenomena [17]. 

The results of the research from the CNPq Universal Project 2016 are presented, composing one of 
the works developed by the Technoteaching Research Group. It is important to highlight that the 
subjects of the research signed the Free and Informed Consent Term (ICF), as the research was 
approved by the UFC Research Ethics Committee. The unit of analysis is composed of five (5) 
interdisciplinary groups formed by a maximum of ten (10) students, who were undergraduate students 
of different teacher training undergraduate courses and the Systems and Digital Media Bachelor 
degree (SMD) in the Federal University of Ceara (UFC). All the students were enrolled in the 
Technoteaching discipline in the first semester of 2019 and 2020, offered, with 60 vacancies.  

A total of sixty (60) students were enrolled in the discipline, forty (40) men, and twenty (20) women. 
They are students of teacher training undergraduate courses in Science Biology, Physics, Music, 
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History, Languages, Mathematics, Pedagogy, and Chemistry. The average age of the group is twenty-
four (24) years old. Four (4) members are studying the initial semesters of their respective courses, 
ten (10) members are in the intermediate semesters and forty-six (46) are studying the last semesters. 
All subjects use computers and the internet every day. They mainly use it to access social media and 
to browse websites about the profession, academic work, games, and entertainment. 

The Technoteaching discipline aims to train students who want to act as teachers using an 
interdisciplinary methodological proposal integrated with TDICs based on the theoretical-practical 
study of Ausubel's Theory of Meaningful Learning [13], of the Philosophy of Difference [14], of 
concepts of Interdisciplinarity [15] and Constructionism [7]. The appreciation and use of the 
participants' previous knowledge, the construction of engagement and the meaning of concepts, and 
the development of critical-reflective thinking about teaching practices are essential elements for the 
development of activities in the discipline. 

The research was developed in three (3) stages: planning, data collection, and analysis. In the first 
stage, the strategies, the protocols, the instruments, and the information storage policy were prepared 
for data collection and analysis. The equipment for the development of the MADEs were also 
prepared. In the second stage, the data collection was carried out in two (2) phases. Initially, through 
the investigation of the previous knowledge that the undergraduate students had about the 
relationship between teaching and technoteaching; then through the investigation of the ways the 
undergraduates conceive, develop, and propose the MADEs. It is important to highlight that two (2) 
data collection protocols are utilized. 

In the first phase, the students answered via the internet the survey questionnaire which contains 
conceptual and personal questions. In the second phase, the discussions and theoretical 
understandings about the study contents began. The interdisciplinary groups were formed and each 
one defined its theme, the contents involved and the objectives to be achieved for the development of 
interdisciplinary teaching work. The subjects created the MADEs development scripts, as well as 
carried out the necessary actions for their realization in the face of the articulation of the contents. 

The data analysis was performed, based on the interpretation of the speeches used by the groups, 
explicited in the undergraduates’ responses to the survey questionnaires and compared to the MADE 
scripts, from the theoretical framework specified. Methodological triangulation was carried out, 
favoring the comparison of information in the research instruments, together with the theoretical 
framework, to verify the convergences and divergences of the interpretations in a linear way [18]. Data 
analysis was subdivided into two (2) categories: the understanding of aspects linked to 
interdisciplinarity; the understanding of aspects related to digital technologies. 

To assist this process, the procedures proposed by Textual Discourse Analysis [9] were utilized with 
the use of a recursive sequence composed of five (5) phases: unitarization, categorization, 
description, interpretation, and argumentation.  

In the unitarization phase, the units of analysis were defined, with selection and definition of the 
corpus used, beginning to disassemble the texts. The units of analysis were coded and defined, based 
on the emerging aspects of the readings and re-readings of the selected texts. Subsequently, the units 
were rewritten with a title, representing their central idea. 

In the categorization phase, similar elements were grouped by comparing the units of analysis. An 
inductive method was used, building the emerging categories from the information captured from the 
corpus. At this initial moment, the units of analysis were compared and grouped to assign meaning. 
With that, the categories were created, defined, and named. 

In the description phase, the emerging elements from the analyzed texts were presented and 
represented by the constructed categories. New readings and direct interpretation of the texts were 
made, using clippings produced by the research subjects. In the interpretation phase, a theoretical 
reading of the empirical facts was developed in a deep and complex way, establishing a relationship 
between the interpretative descriptions and the theoretical aspects that compose the bibliographic 
research. 

In the argumentation phase, the emerging theoretical statements from the analysis process were 
presented, with the elaboration of a descriptive meta-text, formed by introductory elements, by the 
production of a centralizing argument that explains the whole from the relations of the arguments 
produced for the categories and by a closing that makes the text as clear and precise as possible. 
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3 RESULTS 
The results are presented from two (2) data collection stages. The interdisciplinary groups investigated 
are named G1, G2, G3, G4, and G5 to avoid misuse in the language used in the text. 

3.1 Previous Knowledge about Teaching and Technoteaching 
The survey questionnaire contained thirty (30) questions. To analyze the concept of teaching two (2) 
questions are used: “What is teaching?” and “What is Technoteaching?” None of the groups cited the 
term interdisciplinarity in the definition of the concept of Teaching. However, concerning the term 
Technoteaching, only two individuals of the group G3 explicitly linked the relationship between 
teaching and technology with interdisciplinarity: “Interdisciplinary area that mix technology and 
teaching in favor of better education” (G3); “It is a teaching-learning-evaluation method that uses 
technologies based on the interdisciplinarity concept in the act of teaching” (G3). Despite this result, 
the undergraduates have not mentioned the fact that teachers work together in the teaching practice. 
The teaching action seems to be unique, specific to a teacher, and his area of knowledge, even when 
inserted in the context of TDICs. 

The ideas that the undergraduates possess about Teaching are marked by the understanding of the 
isolated teacher’s performance, characterizing an education based on the fragmentation of knowledge 
as stated by Tardif [19], in the separation between theory and practice as Charlot [20] denounces and 
in the experience of classrooms led by only one teacher that owns a specific knowledge. These 
formative experiences, as well as the curricular requirement of schools to have a teacher acting in a 
single discipline, attending to different classes within a defined, closed space and with a 
predetermined schedule, help in the construction of what it means to be a teacher, linked to a soloist 
work, individual and centered on their knowledge. 

This perspective is also reflected in the construction of a new concept such as Technoteaching that 
brings explicitly in its definition the teaching role as being interdisciplinary or transdisciplinary, 
therefore decentralized and based on partnership and mutual learning between teachers. According to 
Ausubel, Novak, and Hanesian [7], when a concept is anchored in concepts previously consolidated in 
the cognitive structure of the learner, it becomes quite difficult to achieve the conceptual 
disconnection. For undergraduates, it is possible that disconnecting the idea of teaching from an 
isolated action to open space for a new perspective in which teachers work collaboratively is complex, 
agreeing to the profile mentioned by the authors. 

Concerning the definition of Teaching, none of the groups mentioned the use of digital technologies as 
needed. However, digital technologies were explicit in all the answers about the Technoteaching 
concept. For G1 the digital technologies can be used for the transmission of knowledge: “Just as 
teaching is a planned and capable way of passing on knowledge through dialogue, interaction, and 
dynamics, but it uses technology as a tool for this to happen or be facilitated.” (G1). For G2 the digital 
technologies are used in favor of teaching: “It is the utilization of the digital technologies to mediate 
knowledge” (G2). In the case of G3, digital technologies are considered tools connected to the 
student's learning aspect: “It is the use of current and faster tools and that dialogue better with young 
people, aiming to improve the learning process.” (G3). For G4, digital technologies are linked to the 
idea of improving the teaching process: "To make use of technology to improve teaching processes" 
(G4). For the G5, the idea of technologies is related to its usefulness for teaching: "Teaching or the act 
of teaching that uses technologies as tools of education" (G5).  

According to Coll [3], the way teachers think about the use of TDICs in their practices reveals how 
they think about the teaching action. Teachers who make use of expository classes will also do so 
when using TDICs in their teaching practice, as evidenced in the response of the group G1. Thus, the 
fact that undergraduate students do not realize the need for the use of digital technologies explicit in 
the concept of teaching may denote that they do not perceive the methodological importance of using 
this type of technology in teaching. However, by extrapolating this idea strictly linked to teaching, they 
can expand the importance of using TDICs, emphasizing not only the improvement of the learning 
process but also of teaching although in a non-specific way. 

3.2 Development of MADEs and understanding about Teaching and 
Technoteaching 

Five (5) MADEs with their characteristics were developed by the undergraduate students, members of 
interdisciplinary groups, and hosted on the Technoteaching website. 
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G1 developed a podcast in the fantastic journalism format, interconnecting the content of color 
psychology, prehistory, and musical timbre from the theme “The planetary universe”. The presenter of 
the fictional program narrates news about the Planet of Colors and interviews experts and citizens of 
the planet to explain the history, religion, and customs of the place, whose particularity is the rocks 
that emit sounds and light provoking emotions in the inhabitants of the planet, making them a peaceful 
people. They hosted the podcast on the SoundCloud platform, for posterior use with high school 
students in the teaching practice, working in an interdisciplinary way on the contents of History, Music, 
and Psychology. 

The G2 group developed interactive slides using Google Drive, working in an interdisciplinary way on 
the contents of Biology, Chemistry, and Physics. With the theme "Dance in pairs" the proposal aimed 
at an interactive MADE in such a way that students could use it during the teaching practices, to add 
information by writing. When presented with a video or an image about certain types of dance (tango, 
forró, contemporary, zouk) students are invited to reflect on the relationship between the hormones 
and the emotions released during the dance, observing mathematical graphs in addition to geometric 
figures formed by dancing bodies during the action of physical forces with an explanation of their 
constructions and specifications. 

The G3 group developed a gamebook having as theme “The Lord of the Rings” covering Human 
Physiology, Art Noveau, and Free Fall as content, working in an interdisciplinary way on the areas of 
Biology, Art, and Physics. Faced with the use of a non-linear narrative, the students (players) can use 
the contents of the MADE to continue the story developed by the undergraduates in the way that is 
most convenient for them, studying the contents presented and participating in the narrative by writing 
texts in specific spaces using the software Twine. 

Having as a theme the "Brazilian Folklore" the G4 group developed a video covering the contents of 
Environmental Education, Ethnomusicology, and Socialization, working in an interdisciplinary way with 
the areas of Biology, Music, and Sociology. By watching a video showing the traditional June folk 
celebrations, folk dance, the social interaction, and the Curupira legend, the student can contribute 
with his previous knowledge about the content and observe the interactions between the different 
areas of knowledge. At the end of the MADE students have to complete an activity by creating a 
legend inspired by a song written by the students themselves, based on an environmental issue. 

G5 created a profile on the social network Instagram, having as theme “Music” covering Anatomy and 
Physiology of the Auditory System, Nouns in English, Parody, and Corrosion as content, working in an 
interdisciplinary way on the areas of Biology, English Letters, Pedagogy and Chemistry.  

Faced with the creation of a profile on the social network Instagram called Tecnomúsica, the members 
of the group sent posts about the recognition of music patterns in the English language allowing the 
student to identify in these patterns the nouns of the English language; the chemical process of 
corrosion of the strings of musical instruments for the recognition of the frequencies captured in a 
specific application for this function, promoting experiments for interaction with students; the capture of 
sounds in instruments such as guitar tuners and its relationship with the capture of sounds by the 
human ear; and, the recognition of parodies with the development of students' parodies that can be 
shared with others because of the profile available on the social network. 

Each group of undergraduate students, given the use of themes that distanced themselves from the 
specific contents, addressed, managed to establish interconnections with the knowledge of each 
specific area, in such a way that each one became essential for the understanding of the whole. The 
undergraduates were able to show that the dialogue between members and mutual learning in favor of 
an effort to combine knowledge becomes essential for the production of interdisciplinary materials, as 
well as teaching actions that allow the developer and the user of MADEs to actively participate in the 
process through innovation and creation. 

Thus, as explained by Japiassu [6], interdisciplinarity can become a way to rethink the fragmentation 
of knowledge, through the establishment of partnerships between the actors who work collaboratively 
to connect the different knowledge in favor of a single project capable of explaining daily life more 
holistically and closer to human reality. Therefore, it is possible to observe that the undergraduate 
students, even without initially conceiving Teaching and Technoteaching as a possibility for more than 
one teacher to act at the same time, managed to demonstrate, in the development of MADEs, 
possibilities for joint collaborative action for mutual learning and to hand over spaces. This 
corroborates with Japiassu's [6] statement given overcoming an idea about teaching that has been 
built throughout Basic Education and in the formation of Higher Education, characterized by Tardif [19] 
as knowledge applicationist that escapes the reality to be experienced later in the classroom practice. 
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Regarding the aspects of TDICs, the undergraduates sought in their MADEs the development of 
actions that would allow the construction of knowledge by the user. The five groups investigated 
manifested a concern with developing materials in which users could insert information from 
perceptions and research in the MADEs elaborated from the use of digital technologies online or 
offline. For Andalécio [21], when inserting TDICs in the teaching reality, there is a process of 
collaborative construction of knowledge that shows a joint work not only between teachers, in the case 
of interdisciplinarity, but, above all, of a partnership that can be established between teachers and 
student, corroborating the theoretical perspectives of Lima and Loureiro [5]. 

Given the development of MADEs, the undergraduate students experienced teaching experiences 
using digital technologies in such a way that they came closer to the concept they brought of 
Technoteaching than the one they brought of Teaching in the survey questionnaire. However, the 
production of MADEs by the undergraduates may have contributed to re-signify the idea constructed 
until then about what it means to be a teacher and how to act methodologically in the face of the use 
of TDICs in teaching. This aspect becomes evident when the undergraduates share the responsibility 
for the construction of the MADEs with the users, leaving free and open spaces for the materials to be 
finalized when used in the classroom. 

Therefore, the MADEs are receptive to the users’ ideas, indicating that the undergraduates hand over 
space, leaving the role of the unique owner of knowledge. The undergraduates reached another level 
of resignification of Teaching, internalizing the meaning of Technoteaching, differing from the results 
presented by Lima and Loureiro [22] in which, even in the face of the development of MADEs, the 
undergraduate students remained with the understanding of teaching centralized in the teacher's 
action and their acquired knowledge. 

Considering the perspective of Coll [3] that the way how a teacher thinks about the use of TDICs in 
teaching is the same he thinks about his teaching practice, it is possible that, given the development of 
MADEs, the undergraduate students are building the concept of Technoteaching with new elements 
capable to re-signify mainly what they conceive about Teaching. Therefore, they came out of an 
understanding about teaching linked to the centralization of knowledge in the role of the teacher, who 
acts alone in charge of the classroom, using methodologically limiting resources, to an understanding 
that expands their horizons towards the student's participation as an agent of knowledge from the use 
of resources that open opportunities for the creation and development of different teaching 
methodologies. 

4 CONCLUSIONS 
Seeking to analyze how UFC undergraduate students integrate TDICs with Teaching when developing 
Digital Authorial Educational Materials (MADEs), in the first semester of 2019 and 2020, some 
relevant transformations were noticed in the relationship they establish between teaching, 
interdisciplinarity, and TDICs. 

It was possible to notice with the development of MADEs that the undergraduates hand over spaces 
for the participation of the students as co-participants in the production of the material in the moment 
of the application of the MADEs in the teaching practice, allowing the students to build knowledge 
within the presented proposals. For this, they used different types of digital technologies, in the face of 
a work that presents itself in an interdisciplinary way and tries to materialize in that format. Therefore, 
they came out of an understanding of teaching focused on the centralization of knowledge in the 
teacher who acts in isolation, even within the context of Technoteaching, to a new possibility of 
teaching performance that welcomes students and teachers for the development of a collaborative 
and contextualized, closer to a broad understanding of the studied phenomenon. 

Therefore, innovating in methodologies and didactics that allow the construction of MADEs by 
undergraduates at different times and spaces within the initial training process may be relevant for the 
teacher training of undergraduates, considering that the response presented by the interdisciplinary 
groups was positive in adapting to the challenges presented in the development of MADEs, thinking 
about classes that contemplate the study of more than one formal content and making use of TDICs in 
different contexts. 

It is understood that the development of research with a group of sixty (60) undergraduates does not 
claim to be generalized and is limited to describing and explaining a specific phenomenon of a group 
with specific characteristics. Therefore, it is intended to continue the research in subsequent 
semesters with students who participate in the Technoteaching discipline, deepening conceptual 
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studies on the theme, as well as on the practice of interdisciplinary teaching in the school context, 
given the development and application of MADEs with public school students. 
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Abstract  
The purpose of this research is to present the experiences of preparation, development and 
management of joint study programme of two universities. 

Cooperation Agreement of joint study programme between Riga Technical University (RTU) and Vilnius 
Gediminas Technical University (Vilnius Tech) was signed on 17 March, 2014. The aim of the 
Agreement was to create the master’s degree level programme “Innovation solutions in Geomatics”. 
Study programme was developed according to requirements both RTU and Vilnius Tech and European 
Union (EU) higher education standards regarding the European Credit Transfer and Accumulation 
System (ECTS) as well. All courses of this programme were developed based on the Bologna 
framework. The programme was evaluated by external EU experts and by Latvian and Lithuanian 
groups of experts separately. Finally, the new joint study programme was approved by Study Evaluation 
Commissions of Lithuania (2014) and Latvia (2016). The program was started in 2016 by integrating it 
into educational systems of RTU and Vilnius Tech. By winter of 2020/2021 29 master degree students 
graduated this study programme. Students' participation in an international program helps them in their 
professional careers and personal development. They gain a higher level of general competence and 
recognition in the labor market. Studying at two universities is more difficult than at one, but the 
experience gained is invaluable. The winners are both students and their teachers, which provide 
recognition and strengthen the direction of our education branch. 

Keywords: Higher education, joint study programme, geomatics, ECTS.  

1 INTRODUCTION  
The Bologna document “THE EUROPEAN HIGHER EDUCATION AREA” provide for promotion of the 
European dimensions in higher education. The one of purpose was study modules, courses and degree 
curricula offered in partnership by institutions from different countries and leading to a recognized joint 
degree [1, 2]. Institutions of higher education may offer joint study programs leading to a joint 
qualification, as well as programs leading to a double degree. A joint qualification is awarded when the 
study program is pursued by at least two higher education institutions, usually from different countries. 
A double qualification degree is awarded when the study program, in addition to the requirements of the 
main field of study, also meets the minimum requirements of another field of study. The Ministry of 
Education and Science set the general requirements for these programs in the Baltic States [3, 4]. The 
importance of joint degree programmes are [5]: greater collaboration between faculties at the home 
institution and partner institution; increased international visibility of the institutions; increased 
internationalization of the campus. 

Cooperation Agreement of joint study programme between Riga Technical University (RTU) and Vilnius 
Gediminas Technical University (Vilnius Tech) was signed on 17 March 2014. The aim of the agreement 
was to create together and elaborate the joint master’s degree programme “Innovative solution in 
geomatics”. The agreement established the principles and conditions of cooperation in delivering the 
joint master’s degree programme. Before the programme was started the partners institution (Vilnius 
Tech and RTU) established a Joint Programme Council consisting of at least three members from each 
university. The Council was responsible for the curriculum design and structure of the programme, 
supervised the quality of the programme, fulfilling agreements on the programme delivery budget and 
amendments. Firstly, the study programme must be approved/accredited by Study Evaluation 
Commissions (SEC) of Lithuania and Latvia.  
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The study programme “Innovative Solutions in Geomatics” was developed considering:   

• The provisions of National Sustainable Development Strategy and provisions of Strategy of 
Lithuanian Regional Policy until 2013 (especially “promote development of human resources” and 
“promote the focus of university higher education on demand of highly qualified specialists in the 
regional centres”);  

• The major documents of the development of the European higher education area (“The Bologna 
process – The European higher education area in the new decade” and “A framework for 
qualifications of the European higher education area”);  

• Order of the Minister of Education and Science “On approval of external assessment and 
accreditation procedures of study programmes”, issued 24 July 2009, amendment No. V1487 
from 29 July 2011, approval of study cycles’ descriptions (21 November 2011, No. V2212), 
approval of the intended study programme description development, its external assessment and 
accreditation methodologies (November 28 2011, No. 1-01-157);  

• Vilnius Tech internal documents: Description of General Requirements for the Second Cycle 
Degree and Integrated Studies Study Programme Development, Description of the Full-time and 
Part-time Modes of Studies; Description of the Study Programme Reorganization Procedures. 
VGTU Rector’s order No. 57-1.10 issued on 29 May 2012 and VGTU Study Provisions;  

• Methodology for Assessing Implemented Study Programmes, Order of the Director of SKVC No. 
1-01-162, issued on 20 December 2010;  

• UNESCO, OECD UNESCO, OECD Guidelines for Quality Provision in Cross-border Higher 
Education, 2005;  

• EFMD Recommendations for Quality Assurance in Higher Education Business Schools, 2011 
EQUIS – European Quality Improvement System, The EFMD accreditation for International 
Business schools. www.efmd.org). 

The new joint study programme was approved by SEC of Lithuania (2014) and Latvia (2016). The 
program was started in 2016 by integrating it into educational systems of RTU and Vilnius Tech and is 
intended to train specialists in measurement engineering and geomatics. Goals are:  

• to prepare the professionals of measurement engineering and geomatics, who are capable of 
understanding and analysing the interactions between the knowledge in the different areas of 
geomatics;  

• to raise problematic and scientific issues, using their acquired knowledge for their decisions; to 
be able to optimize acquisition of data and modelling;  

• to adopt of the most innovative solutions in the complex industrial activities;  

• to improve the scientific analysis and research skills which is necessary to maintain and improve 
the acquired competencies to work in the constantly changing technology environment, research 
institutions, and doctoral studies. 

Expected results and knowledge [6]: the possibilities of the modern remote sensing methods and the 
newest geomatics developments in engineering fields; the methodologies and principal theoretical 
solutions in the remote sensing, building modelling, development methodologies, and current methods 
of investigating of geodynamic processes as well as their creative application. 

The authors would like to share experiences work with students, management, and challenger in a joint 
study programme “Innovation solution in geomatics”. 

2 METHODOLOGY: STUDY PROGRAMME MANAGEMENT AND PROCESSES 

2.1 Study programme management 
The agreement was signed on a joint master's degree program execution between the Vilnius Tech and 
RTU in the 2014 03 17. The study programme managed the study programme Council from both 
university staff. The study programme Council is subordinate and accountable to the Deans of the 
faculties and faculty study committees. All responsible members systematically cooperates with 
University department’s witch responsible about joint study programme too. The Geodesy and Cadastre 
department (Vilnius Tech) and Geomatics department (RTU) to implement the programme: ensures the 
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quality of studies, cares about teaching staff, ensures that the study program meets the study 
requirements of Vilnius Tech and RTU. The department offers to the Faculty study committee the 
structure of the study programme Council. The Faculty study committee to reconcile it with Dean of 
faculty. The study program Council approves the Universities study committee. The structure is shown 
in the Figure 1. 

 
Figure 1. Management bodies of the study programme. 

Student’s opinion about the study programme, its implementation and update are expressed thought 
the University Students Representation Council and its representatives on the Council of study program, 
Faculty study committee, University study committee and Senate of University. Therefore the student’s 
representatives of social partners and take parts in the Faculty study committee decision-making 
process, also the execution and development of the study programme  is performed considering the 
comments and requests of all the parties involved in the processes.  

The internal university study quality assurance system and the documents according to which it is 
regulated are based on the provisions of the European Higher Education Study Quality Assurance, the 
Law on Science and Studies and the orders of the Minister of Education and Science.  

The study program Committee, the Faculty study committee and the University study committee assure 
the study programme quality maintenance. The internal study quality assurance is executed by controlling 
various study processes, monitoring, assessing and applying feedback and self-assessment methods. 

The Departments of Geodesy and Cadastre (Vilnius Tech) and Geomatics (RTU) cooperates closely 
with various Lithuanian, Latvian and other foreign science and educational institutions, as well as other 
institutions and industrial organizations. During the meetings with social co-partners, study quality and 
student theoretical and practical preparation issues are discussed. The social co-partners comments 
are very useful for the development of the contents in separate module of the study programme, 
expanding the contents of each module by supplementing time with topics related to the industry. 

The Departments organizes every year Career days and invites their social co-partners to give lectures 
and practical demonstrations at the Faculties. A considerable number of graduates of the Departments, 
their employers and partners from foreign countries participate in annual international conferences 
organized in the Faculty. The regular contacts with governmental, scientific, private companies help to 
form and develop innovative study programme. Also departments is active member of International 
Federation of Surveyors – FIG, Latvian and Lithuanian surveying societies. 

The social co-partners regularly suggest current and worthwhile topics related to modern geodesy and 
cadastre for the theses of basic academic studies. By the Rector’s order, master’s degree-granting 
commissions, chaired by social co-partners, are formed for thesis defence and evaluation. The social co-
partners’ comments on the themes, contents and defence of theses contribute to thesis quality improvement.  

The close cooperation with social co-partners completely extends its benefits in the implementation and 
development of the study programme, as well as the improvement of the study and the prospective 
specialists’ quality. The quality of the study programme execution corresponds to the provisions of the 
European Higher Education Area. 

2.2 Study programme content 
The admission of students started from year 2016.  The graduates (bachelor’s level) from the following 
fields were admitted to the "Innovative Solutions in Geomatics" programme: Measurement Engineering, 
Geography, Landscape Management, Forestry, Land Management and Geology. Compulsory 
Bachelor's level subjects and their minimal volume in credits is foreseen for students, who have 
completed a Bachelor's programme similar to the intended study programme. 
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Core subjects: Mathematics 13 European credits (ECTS), Physics 6 ECTS, Information technology 4 
ECTS; Programme-specific subjects: Geodesy, Advanced Geodesy, Geodetical Measurements 
Processing, Cartography, Photogrammetry, Geographic Information Systems, Global Positioning 
systems, Digital Maps, Land Management, Land Cadastre - 21 ECTS [7]. To enter the program is 
necessary to have good knowledge of English language. Anyone wishing to study in the program may 
apply in one of the partner institutions online (Vilnius Tech or RTU). Application form is available and 
can be completed in English, Lithuanian and Latvian languages. Student admission is authorized by 
national accreditation bodies approved the procedures and rules governing the admission to the 
Master's programs. Students will be registered by the original university, which applied for and was 
accepted, but later will be registered for the period of the second mobile partner institution. Each 
university students undertake to register, create and manage their personal files and information about 
other university students' achievements. The student can apply to joint study programme by web:  

- From Vilnius Tech web site [8];  
- From RTU web site [9]. 

The study programme profile in the Table 1. 

Table 1. Profile of the study programme “Innovation solution in Geomatics” 

Name Data 
1. Programme title Innovative Solutions in Geomatics 
2. Study field Technological science study field 
3. Study field (code) General Engineering H100 
4. Study programme branch Measurement Engineering H140 
5. Type of studies University studies 
6. Cycle of studies Second 
7. Mode and duration of studies (in years) Full-time studies (1.5) 
8. Implementation language English 
9. Scope of programme in credits 90 
10. Intended degree and qualification Measurement Engineering Master 
11. Minimum education requirements University bachelor’s qualification degree in measurement engineering, 

geography, landscape management, forestry, land management, 
geology field of studies. 

The studies consist of 3 semesters, each following 30 ECTS. First and second semester provides 15 
weeks of lectures, 4-week exam time and one week of self-learning. In the third semester 3 weeks of 
lectures provided (one selected module), 1-week exam time and the remaining 16 weeks are the thesis 
preparation and defence. First semester classroom hours will be held in RTU second in Vilnius Tech, 
and the third, depending on the student's chosen module Vilnius Tech or RTU (Figure 2). The students 
travel to Vilnius Tech or RTU from ERASMUS project funds. The students preparing agreements 
between Universities and choose the modules for learning.  

 
Figure 2. The study program process. 
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Lectures, practical works, laboratory works and other classes are evenly distributed through the 
semester - it is expected that graduate students acquire theoretical knowledge in order to conduct 
practical and course works. The workload should be distributed in a rational manner. The examination 
session's timetables are saved in the University's information system's database. The Vice-Dean for 
Education has the right to change the examination date, time and place, settled between students and 
lecturers, notifying lecturers and students about the changes. Timetables of lectures, practise work, 
exams and consultation hours are published on the Universities website.  

The study programme modules (subjects) were corrected in the 2016-2021 years period. And the 
newest (last) study programme presented in the Table 2. 

Table 2. Study programme “Innovation solution in Geomatics” modules 

Title of module ECTS Evaluation 

1 semester (30 ECTS), RTU 

Local geodetic networks 3 E* 

Digital Terrain Model 3 E 

Computer graphic in Geomatics 6 E 

Scientific research and Innovation 3 C** 

Global Positioning System 6 E 

Fundamentals of Land management 3 E 

Optional subject: 

Thematic Cartography 6 E1*** 

Apply programme in Geomatics 6 E1 

Architectural photogrammetry 6 E1 

2 semester (30 ECTS), Vilnius Tech 

Master thesis 1 6 C 

Remote Sensing 6 E 

Real Estate Cadastre 6 E 

Geodetic laser scanning technology 6 E 

Optional subject: 

Building Information modelling 6 E1 

Geoformation system technology  E1 

3 semester (30 ECTS), Vilnius Tech or RTU 

Master thesis 2 24 GT**** 

Optional subject: 

Geoformation system in Web 6 E 

Theory of Cartography 6 E 
*- evaluation is exam; ** - evaluation is credits; *** - evaluation is exam one week until exam time;  
**** - final master thesis/project evaluation.  

Criteria for students' achievement evaluation depend on the programme’s intended learning outcomes. 
Evaluation criteria are traits that prove the achievement of estimated results. A link between evaluation 
criteria and estimated learning outcomes is relevant for the entire study programme. The evaluation of 
the students' knowledge is regulated by the Universities student knowledge evaluation procedures 
description, approved by the Senate's. The knowledge assessment system is criteria- proportionate, 
according to which the students' knowledge level is evaluated according to the module's criteria and 
each grade accounts for achieved learning outcomes. A decimal evaluation scale is used in order to 
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evaluate students' knowledge; the obtained knowledge is evaluated according to the ECTS scale. Every 
module ends with a knowledge assessment test or exam. The test is evaluated by a grade or a Pass/Fail. 
Such methods of knowledge assessment are foreseen in the programme: exam (E), course project (CP), 
course work (CW), final master thesis/project (GT). Information on the learning outcomes’ evaluation 
criteria and procedures is published on the Universities website.  

The examination grade can be composed from three or two parts, example:  

FE = E* 0.50 + IC* 0.30 + L* 0.20, 

where FE – final evaluation; E – exam evaluation; IC - intermediate colloquium; L – laboratory (practise) work 
evaluation (could be from average of evaluation of exercises); 0.20, 0.30, …, 0,70 – weight ratio values 
coefficient. It is the value of parts evaluation. The sum of weight ratio values coefficient should be 1.  

The teacher chooses himself the value of weight ratio coefficient. University recommends for teachers 
that the students to select 50-60 % of all grade. Students can access and see evaluation results in the 
website. The student is not allowed to participate in the examination session’s exams, if he has not 
completed the assignments provided in the module card.  

The master thesis 1 is graded for the submitted and defended research paper’s report. The final master 
thesis/project 2 is graded for the prepared final thesis or project that have been defended in front of the 
degree awarding commission. The specified grade composition is adequate for thorough and objective 
assessment of the student’s achievements. The process of writing the Master’s theses begins in the 
second semester. The Dean approves topics and academic advisors for the final theses before the due 
date provided in the study plan. When preparing the thesis, the student analyses a particular technical 
problem and applies the deepened knowledge and skills acquired during the studies. The final thesis is 
defended only after accounting for the tests (exam) provided in the study programme modules. Defence 
of final theses is organised simultaneously in Vilnius Tech and RTU. The choice of place for the defence 
of final thesis depends on which department supervises the student’s final thesis. The defence 
commission consists of 4 members from the institution where the thesis is defended and 2 delegated 
members from the program’s associate institution. 

The graduate students get two diplomas: Measurement engineering (Vilnius Tech) and Geomatics 
(RTU). The diploma allows the graduates to apply for doctoral degree programmes or to join to the 
market and work at state institutions, as well as for private companies or even find their working places 
abroad.  

3 RESULTS 

3.1 Study programme staff and students statistics 
Innovative Solutions in Geomatics study programme staff consists of university teachers from Vilnius 
Tech Department of Geodesy and Cadastre, Vilnius Tech Department of Hydraulics and Riga Technical 
University Department of Geomatics and one guest-professor from United Kingdom. Besides, the 
teachers are constantly improving their skills and qualification by participating in various national and 
international conferences and exhibitions, as well as working on international projects together with 
foreign experts in the fields of their interests. Therefore, when they are preparing for their lectures, the 
teachers can constantly develop and update their teaching resources, which makes a direct positive 
impact on the level of students’ knowledge and the quality of studies. 

In the period from 2015-2021. The publications of the teaching staff of the academic master's study 
program “Innovative Solutions in Geomatics” contributed to the development of 65 thematic areas (41 
thematic clusters). The dynamics of changes in the number of publications by years is given in the figure below 
(Figure 3). 
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Figure 3. The number of the staff publications. 

Number of publications of academic articles of the academic master's study program “Innovative 
Solutions in Geomatics” by years (data for 2020 and 2021 are not complete).  

In the period from 2015 to 2021, 98 publications have been cited 388 times, with an average of 4.0 
citations per publication. And 3.1% of publications are among the 10% most cited publications in the 
world and 9.0% of scientific articles (6 publications) have been published in CiteScore top 10% journals 
(Figure 4). 

 
Figure 4. The citation of the staff publications. 

Based on the data of the SciVal database shown in the graph above, the main areas in which the faculty 
of the academic master's study program “Innovative Solutions in Geomatics” published SCOPUS 
indexed articles in 2015 - 2021 (98 publications in total) are Environmental Sciences (26.8%), 
Engineering (15.9%), Earth and Planetary Sciences (14.0%) and many more (Figure 4). 

The main research areas of Department of Geodesy and Cartography (Vilnius Tech) are: 

1 GIS technology and its application; 
2 Geodetic measurements of theoretical and experimental research and applications. 

The main directions of scientific research of the Department of Geomatics (RTU) are the following: 

1 Cadastral, topographical surveying and land management systems; 
2 Geographic information systems and open-source software; 
3 Geodetic networks adjustment and with use of GNSS, evaluation; 
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4 Research on earth gravity field, geoid modelling and earth tides; 
5 Deformation monitoring of historical buildings. 

Research activities of departments have a positive influence on implementation of the academic 
programme. First, it gives an opportunity for students to participate in different projects as well as to 
familiarize themselves with a modern equipment, software and testing knowledge on fieldworks. The 
students participating in the young scientist’s conference named ‛Civil Engineering and Geodesy’ which 
is held every year at the end of October. The titles of student’s articles shows the variety of topics: 

- From topography to virtual reality; 
- Latvian road and street budget management with GIS tools;  
- 3D laser scanners operation principles and their comparison; 
- Investigation of the Urkis lake using Sentinel-2 images;  
- Formation of building cadastre data file in Vilnius city; 
- Etc. 

Statistics of incoming students of the study programme “Innovation solution in Geomatics” (Table 3) 
[10]. Vilnius Tech requirement is to form the students group no smaller then 6. The Ministry of Science 
takes the grant if group is 6 and more. The number of students in the joint study programme dependant 
on the number of bachelor students.  

Table 3. Number of students in the study programme “Innovation solution in Geomatics” 

Year Vilnius Tech RTU Total 
number 

2016 - 7 7 

2017 2 4 6 

2018 2 6 8 

2019 4 2 6 

2020 2 - 2 

Total 29 

In 2020 number of student’s was affected by Covid-19 virus pandemic. Students did not have guaranty 
that they will be allowed to visit the RTU or Vilnius Tech. The on-line study form was new and it might 
not looked appealing at the time.  

In the future, the study program will be offered to students from the other countries as well.  

4 CONCLUSIONS 
• Joint master degree programme “Innovation solutions in Geomatics” was developed according to 

requirements both Riga Technical University, Vilnius Gediminas Technical University and 
European Union (EU) higher education standards regarding the European credit transfer and 
accumulation system as well.  

• All courses of this programme were developed based on the Bologna framework that includes 49 
European countries and a number of European organisations. Main purpose of this organization 
is to enhance the quality and recognition of European higher education systems and to improve 
the conditions for exchange and collaboration within Europe, as well as internationally. 

• We receive very good feedback on the joint study program from both students and employers. 
Several graduates continue their growth with doctoral studies. 

• The programme “Innovation solutions in Geomatics” was evaluated by external EU experts and 
by Latvia and Lithuania groups of experts separately. Finally, the new master joint study 
programme was approved by study evaluation commissions of Lithuania (2014) and Latvia 
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(2016). The program was started in 2016 by integrating it into educational system of RTU and 
Vilnius Tech.  

• At present the study program is offered to students from all countries.  
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CHANGES IN STUDENTS’ ATTITUDES TOWARDS ONLINE 
TEACHING FROM SPRING 2020 TO FALL 2020: WHAT YOU DON’T 

KNOW CAN’T HURT YOU! 

V. Kalogerou 
University of Nicosia (CYPRUS) 

Abstract 
The lockdowns imposed globally to prevent the spread of Covid-19 have forced educational 
administrations to adjust their face-to-face mode of delivery to online overnight. Skepticism and emerging 
challenges were swiftly dealt with and collective efforts towards sustaining online environments have 
been crowned with success. Most university students and teachers around the world today, log in to their 
classes from home. Students studying English at a private university in Spring semester 2020 started 
their classes in face-to-face mode and changed to online after completing the first six weeks on campus, 
while the students studying in Fall 2020, started online and completed the Fall semester online. Both 
sets of students were asked to complete the same questionnaire regarding the online delivery of their 
courses. While it was apparent in both cases that students are looking forward to returning to campus, 
results indicate that attitudes towards the online mode have improved amongst students who did not 
have the chance to study face-to-face at all. Both groups comprised first year students studying English 
for Academic Purposes at a private university in Nicosia, Cyprus. Findings may inform teaching and 
learning pedagogies as well as decisions taken by education administrators.  

Keywords: Online delivery, covid19, English teaching and learning, student attitudes, digital learning. 

1 INTRODUCTION  
The outbreak of Covid-19 has accelerated the transition from traditional (face-to-face) education to its 
online equivalent in Higher Education (HE) for institutions worldwide. Evidently, after more than a year 
since the first lockdown in Cyprus, online environments have managed to sustain education and 
administrative practices in place. Since the first lockdown, on 11th March 2020, a new reality, has forced 
students and faculty to adjust their routines overnight and study/work remotely using online platforms 
such as Moodle and video conferencing platforms such as Webex and Zoom. Exams took place with the 
use of alternative methods, such as take-home assessment while other tools such as E-Proctoring 
enabled for remote invigilation. In my capacity as faculty member, I have been part of this transformation 
and I have experienced the relevant challenges first hand. In this paper, I present a comparative study 
between students who studied English for Academic Purposes during Spring 2020 in which case they 
had the chance to study for the first 6 weeks of the semester in face-to-face mode and students who 
took the same course during Fall 2020, in which case they took the course in entirely online mode. 
Results indicate that students’ attitudes have improved in Fall 2020.  

2 METHODOLOGY 
The research design comprised a questionnaire which was distributed to 2 groups of students studying 
the same course in Spring 2020 and Fall 2020 respectively. Google Forms were used for dissemination 
and collection of the results. The first group comprised of 42 students (23 male and 19 female) while the 
second group comprised of 30 students (11 male, 18 female and 1 who preferred not to disclose their 
gender). More than half of the students in the first group (24) were of Cypriot origin, and the remaining 
sample indicated to come from Greece, Russia, Libya, Belgium, Oman Nigeria and Cameroon. The 
composition of the second group was similar as 14 were of Cypriot origin and the remaining sample 
indicated to come from Greece, Russia, Lebanon, Bulgaria, Oman, Iran and Congo. Following their 6-
week long experience in online classes and exams for the first group and the 12- week long experience 
of the second group students’ responses are grouped and discussed in the following section.  

3 RESULTS 
Students have been complaining that online delivery has not been easy as not all homes are conductive 
to online learning. In addition to this, many have suggested that online delivery can be frustrating and 
lead to increased stress levels. While this might be the case in general, insights from this mini-survey 
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indicate that students who have not had the chance to experience face-to-face learning in the same 
semester, evaluate these lessons in a more favourable manner.  

 
Figure 1. Spring 2020 students’ responses 

 
Figure 2. Fall 2020 students’ responses 

As shown in the two figures above, 78.6% of the students in Spring 2020 indicated that online classes 
are less exciting while 60% of students in Fall 2020 indicated that online classes are less exciting.  

 
Figure 3. Spring 2020 students’ responses 

 
Figure 4. Fall 2020 students’ responses 

In a similar manner, 73.8% of the students in Spring 2020 indicated that online classes are less 
interesting, 56.7% of the students in Fall 2020 indicated that online classes are less interesting. 
Moving on to how engaging these online classes are, responses were distributed as follows: 
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Figure 5. Spring 2020 students’ responses 

 
Figure 6. Fall 2020 students’ responses 

For this item, responses were far different as the first set of students (73,8%) indicated to find online 
classes less engaging, while the second set, in their majority found them more engaging (56.7%). 

 
Figure 7. Fall 2020 students’ responses 

 
Figure 8: Spring 2020 students’ responses 

In relation to how boring online classes can be, responses were distributed differently. While 52.4% of 
the spring semester students found these classes more boring, 60% of the students in the fall 
semester indicated that these classes are more boring.  
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Figure 9. Fall 2020 students’ responses 

 
Figure 10. Spring 2020 students’ responses 

Continuing with the degree of preparation for online classes, 42.9% of the students in the Spring 
semester indicated that online classes require more preparation while 36.7% of the students who took 
the course in the Fall semester that online classes require less preparation. Moving on to how bored 
students feel though, answers were distributed as follows:  

 
Figure 11. Sprig 2020 students’ responses 

 
Figure 12. Fall 2020 students’ responses 
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In relation to how bored they feel, students who took the course in Spring 2020 indicated that: 35.7% of the 
students agreed with the statement (cat. 4), while 23.8% strongly agreed (cat. 5), 11.9% indicated neither 
to agree nor disagree (cat. 3), 19% indicated to disagree (cat. 2) while 9.5% strongly disagreed with this 
statement (cat. 1). Students who took the course in Fall 2020 indicated the following: 36.7% of the students 
opted for the middle point, while 13.3% agreed that they often feel bored and 10% strongly agreed with this 
statement, while 30% disagreed and 10% indicated to strongly disagree with the statement.  

 
Figure 13. Fall 2020 students’ responses 

 
Figure 14. Spring 2020 students’ responses 

In relation to their performance levels, students who took the course in Spring 2020 indicated that: 
33.3% of the students opted for the middle point, while 11.9% agreed that their performance improved 
and 6.7% strongly agreed that their performance improved and 14.3% indicated to disagree while 
26.2% strongly disagreed with this statement. Students in Fall 2020 indicated that: 43.3% of the 
students opted for the middle point, while 36.7% agreed that their performance improved and 6.7% 
strongly agreed that their performance improved and 13.6% indicated to disagree. Moving on to item 
whether they feel lost during online delivery, answers were distributed as follows: 

 
Figure 15. Spring 2020 students’ responses 
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Figure 16: Fall 2020 students’ responses 

Students in the spring semester felt more lost as 26.2% agreed with the statement, 23.8% strongly 
agreed, 23.8% indicated neither to agree nor disagree, 16.7% disagreed with the statement and 9.5% 
strongly disagreed. From the students who took the course in the Fall semester 26.7% agreed with the 
statement, 40% indicated neither to agree nor disagree, 20% disagreed with the statement and 13.3% 
strongly disagreed. In relation to the degree of confidence, answers were distributed as follows:  

 
Figure 17. Spring 2020 students’ responses 

 
Figure 18. Fall 2020 students’ responses 

In relation to the degree of confidence, students in the spring semester indicated the following: 19% 
agreed with the statement, 9.5% strongly agreed with it, 33.3% indicated neither to agree nor 
disagree, 26.2% disagreed with the statement and 11.9% strongly disagreed. From the students who 
took the course in the Fall semester 36.7% agreed, 6.7% strongly agreed with the statement, 23.3% 
indicated neither to agree nor disagree, 26.7% disagreed with the statement and 6.7% strongly 
disagreed. In relation to how much they enjoy online classes, students’ responses were distributed as 
follows:  
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Figure 19. Spring 2020 students’ responses 

 
Figure 20: Fall 2020 students’ responses 

In relation to whether they enjoy more online classes, students in the spring semester indicated the 
following: 47.6% strongly disagreed with the statement, 19% disagreed with it, 16.7% indicated neither to 
agree nor disagree, 9.5% disagreed with the statement and 7.1% strongly disagreed. Students in the 
spring semester indicated the following: 40% strongly disagreed with the statement, 16.7% disagreed 
with it, 20% indicated neither to agree nor disagree, 16.7% disagreed with the statement and 6.7% 
strongly disagreed. In the following section, I discuss the responses presented in this section. 

4 DISCUSSION 
The advantages of digital Learning and online platforms, have been credited in relevant research 
since they encourage active self-learning and assist students in acquiring lifelong learning skills 
(Kalogerou, 2018; Kalogerou et al., 2015). Undoubtedly, while there are numerous benefits for 
students in DL mode those affected during the spring 2020 semester at UNic had not signed up for DL 
courses consensually. They were obliged to swiftly switch to DL mode due to the imposed lockdown 
(MacIntyre et al., 2020; Zhang, 2020). On the other hand, students who enrolled in Fall 2020, were 
aware of the situation and the requirement to attend online sessions to meet their course 
requirements.  

In the case of language learning in particular, in spite of the advances in technology and abundance of 
online tools, instructors and education managers have raised concerns regarding the improvement of 
all four skills - reading, writing, listening and speaking – through online delivery (Blake et al., 2008). 
Students, especially those who started their courses in face-to-face mode in Spring semester 2020, 
were caught by surprise when requested to switch overnight to online mode due to the unpresented 
situation as this had been developed by the spread of Covid-19. Findings from a study examining the 
impact of Covid-19 among first year university students in Saudi Arabia, indicate that students’ 
perspectives were impacted by their psychological state as stress, fear, insomnia and uncertainty they 
had been experiencing during the pandemic led to limited concentration (Almekhlafy, 2020).  

Findings from both groups indicate that students find online classes less exciting, less interesting and 
to require less preparation compared to traditional face-to-face classes. In all of the aforementioned 
items, students who studied in Fall 2020 evaluated online delivery more favourably compared to the 
students who took the same course in Spring 2020. The second group also felt less bored and 
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enjoyed the classes more compared to the group that took the course in Spring 2020. Further to these, 
none of the students who studied in Fall 2020 strongly agreed with the statement “I feel lost”.  

The only item were responses were distributed differently was item examining how boring the students 
find the courses. From the first group 52.4% of the students indicated to find online courses boring 
while 60% of the students from the second group indicated to find them more boring. Justification for 
this can be found in the repetition. Students in Fall 2020 have been studying in this mode for one and 
a half semesters so they could be missing classroom interaction. It could also be that instructors are 
still thinking in terms of classrooms, failing this way to use all the online tools effectively and make the 
classes more interesting.   

Contrary to research that suggests improvement of performance with the use of online learning 
(Delaney et al., 2010; Lee, 2010) it seems that students opted for the middle point on the Likert scale, 
indicating that performance was neither improved nor hampered (Figures 13 and 14). While in both 
cases the greater percentage was assigned to the middle point – that is neither agree nor disagree - in 
my experience, students performed actually better compared to my former students who took the 
course in face- to-face mode, particularly when doing activities asynchronously, such as preparing for 
a task prior to the session or when submitting assignments following corrections in the draft version. 
As this observation relates to both groups, I would dare say it is not a mere coincidence, but as 
students had to be at home during the lockdowns and curfews, they spent more time and energy on 
their course-related tasks.  

In relation to synchronous discussions, these did not occur as naturally or as spontaneously as in 
class, where students could interrupt their peers, or help them finish a thought, or disagree on 
statements. Online synchronous learning is governed by other rules and participants require more time 
to digest information and to react by raising hands or expressing reactions. Interestingly in relation to 
the buildup of confidence, a third of the students who took the course in Spring 2020 indicated that 
online classes has neither a positive nor a negative impact on their confidence, more than a third of 
the students who took the course in Fall 2020, indicated to agree that their confidence has improved.  

This more favourable evaluation of online courses observed in Fall 2020 could relate to a number of 
factors. The first could be the lack of the element of surprise, which was there for students who studied 
in Spring 2020. Students in Fall 2020, knew prior to the beginning of classes that the courses at UNic 
would run in online delivery mode. International as well as Erasmus students were also given the 
option to remain in their home country during the semester. Another reason to justify this improved 
attitude towards online delivery could be the fact that instructors as well were better prepared. In 
Spring 2020, faculty was also caught by surprise and it may have taken a while, particularly for those 
who do not excel in technological literacy, to adjust their practices. The uncertainty of handling online 
delivery, could have probably shifted once the Spring semester was over. Also, a number of 
workshops were offered since March 2020 on how to use online tools more effectively. These, in 
addition to the experience gained, may have in turn made them more competent in online delivery and 
their boosted confidence led to improved student perceptions.  

It could also be circumstantial as the title of this paper suggests. The first group, had started with 
different expectations and halfway into the semester had to rapidly adjust to the new reality. The 
country was also in total lockdown till after the exams had been completed when it was lifted on May 
21st, 2020. This could have added to their uncertainty, anxiety and frustration as not only they had to 
study online, but they were not allowed to socialize, go out or interact in any physical way with their 
peers. In Fall 2020, there was partial restriction of movement and curfews at 21:00 and 23:00 during 
certain periods when Covid-19 cases were on the increase.  

5 CONCLUSIONS 
While students had already been familiarized with online learning to complement their face-to-face 
classes, the emerging circumstances rushed universities to shut their physical campuses and move 
courses fully online in the blink of an eye. This transition has been associated with uncertainty, anxiety 
and stress, particularly for the students who were at the heart of the transition in Spring 2020. The 
findings presented in this paper, indicate that students find online classes less exciting, interesting, 
less engaging and more boring compared to their face-to-face classes. At the same time, students 
who took the same course in Fall 2020, have the same take on these classes as the students who 
took the course in Spring 2020, albeit they evaluate both the delivery and their instructors’ 
performance more favourably. They also indicated to feel less lost, compared to the students in Spring 
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2020 and more confident in their capacity as students. One limitation of the study is that it included 
students who attend language classes. However, research carried elsewhere points to the fact that 
results are similar to students from other disciplines (cf. Nambiar, 2020; Sahbaz, 2020; Zhang, 2020). 
Future research may generalize on results from even more disciplines, include graduate and part-time 
students, who may have experienced this transition in a different way.  
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RESPONDING TO STUDENTS’ NEEDS FOR AN INTEGRATED 
TEACHING AND LEARNING MODEL FOR IR4.0 READY 

GRADUATES 

J. Juhary 
National Defence University of Malaysia (MALAYSIA) 

Abstract 
This paper reports on half of the main research, which focuses on answering the questions of educating 
future intellectual leaders of character at the National Defence University of Malaysia (NDUM). The 
question in this paper includes the needs to prepare Industrial Revolution 4.0 (IR4.0) ready graduates 
for the Defence University. Given the nature of the teaching and learning environment at the NDUM, the 
researcher opines that there is an urgency to look into the issues of teaching and learning at the NDUM 
empirically. These issues include the pedagogy, learning environment as well as students’ engagement 
in their learning process. The objectives of this paper are to develop, and later pilot test a teaching and 
learning model to prepare IR4.0 ready graduates; and to identify the feedbacks of students on the 
teaching and learning model used. This proposed model integrates four domains by the Danielson’s 
Framework for Teaching, and the characteristics of the Thayer System. The researcher argues that 
these domains and characteristics could contribute to achieving IR4.0 ready graduates. A mixed method 
approach to research was used whereby the teaching and learning model was developed, and used in 
two semesters; this is then followed by observations during classroom learning, and at the end of the 
second semester, students were invited to complete a survey. The main outcomes of this paper are a 
pilot tested teaching and learning model, that may be suitable for preparing IR4.0 ready graduates, and 
a new understanding on an effective learning experience and environment for facing IR4.0. Students of 
the Defence University may require different teaching and learning approaches to ensure that they 
become effective workforces, who are not only critical of the 21st century challenges but also eloquent 
leaders. 

Keywords: classroom learning, Danielson’s Framework, IR4.0, learning experience and environment, 
Thayer System. 

1 INTRODUCTION  
This paper reports on half of the main research, which focuses on answering the questions of educating 
future intellectual leaders of character at the National Defence University of Malaysia (NDUM). The 
question in this paper includes the needs to prepare Industrial Revolution 4.0 (IR4.0) ready graduates 
for the Defence University. Given the nature of the teaching and learning environment at the NDUM, the 
researcher opines that there is an urgency to look into the issues of teaching and learning at the NDUM 
empirically. 

The objectives of this paper are to develop, and later pilot test a teaching and learning model to prepare 
IR4.0 ready graduates; and to identify the feedbacks of students on the teaching and learning model 
used. This proposed model includes four domains by the Danielson’s Framework for Teaching, and the 
characteristics of the Thayer System. The researcher argues that these domains and characteristics 
could contribute to achieving IR4.0 ready graduates.  

1.1 Problem Statement 
The student population at the Defence University is divided into three: military cadets, Reserve Officers 
Training Unit (ROTU), and civilian students. About 65 percent of the student population is military cadets, 
15 percent is ROTU students, and the remaining 20 percent is civilian students. This raises a question 
whether the teaching and learning approaches used at the NDUM are suitable to cater to all students’ 
needs, especially to provide them with the skills to face IR4.0. This is because the nature of the 
education and training at the Defence University is unique; military and ROTU students undergo 
academic and military training concurrently; more hours for the military cadets since they are under the 
payroll of the Ministry of Defence, Malaysia. The current teaching and learning approaches can be 
categorised as teacher centred approaches because they include about 70 percent lectures, 20 percent 
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tutorials, five percent e-learning and five percent Problem-Based Learning (PBL), amongst others. 
Nonetheless, these approaches have not been guided by a single teaching framework that is able to be 
documented as a policy. Therefore, this paper attempts to examine whether the proposed teaching and 
learning model can prepare graduates to face the unknown challenges and IR4.0. 

1.2 The Assumption and Research Questions 
An assumption is required in order to base the research questions on. The assumption is that the existing 
teaching and learning approaches at the Defence University have not prepared the students to face the 
challenges of the 21st century, especially in this IR4.0 era. Therefore, examining feedbacks of students 
on the proposed teaching and learning model will help the Defence University to prepare IR4.0 ready 
graduates. 

There are two research questions that will be answered in this paper, including 

a)  What are the needs of the students in preparing them for IR4.0 workforce? 
b)  What are the reactions of students on the proposed teaching and learning model for preparing 

them to be IR4.0 ready graduates?  

1.3 Selected Literature 
This section begins by outlining its content. It is divided into three areas, each focussing on critical 
aspects of the assumption and research questions, including IR4.0, the Danielson’s Teaching 
Framework and the Thayer System. 

1.3.1 Industrial Revolution 4.0 (IR4.0) 
First and foremost, higher education in the IR4.0 environment is a complex, yet exciting opportunity 
which can be a paradigm shift for society. IR4.0 relies on artificial intelligence, and according to Xing 
and Marwala [1], IR4.0 is able to transform working environment from task-based characteristics to the 
human centred characteristics. Consequently, the Ministry of Higher Education, Malaysia has outlined 
what Teaching and Learning 4.0 (T&L4.0) consists of. Essentially, T&L4.0 has several key aspects, 
including learning spaces, pedagogy, fluid and organic curriculum and technologies, and all these 
aspects are supported by its various pedagogies: heutagogy, paragogy and cybergogy. T&L4.0 
emphasises learning without lectures, evaluation without examinations, ability of graduates to be 
employed, the need for industry and academia to become one, and an education that focuses on 
humanity [2]. 

IR4.0 places emphasis on “the current industrial transformation with automation, data exchanges, cloud, 
cyber-physical systems, robots, Big Data, artificial intelligence, Internet of Things and semi-autonomous 
industrial techniques to realise smart industry and manufacturing goals in the intersection of people, 
new technologies and innovation” [3]. Accordingly, as societies face a technological revolution, the way 
people live, work, and relate to one another changes, and it will be a transformation that humankind has 
never experienced before. For Malaysian higher learning institutions, the challenges, now, amongst 
others, are to prepare appropriate learning experience and environment, curriculum to cater to this 
demand, and to find the best approaches to deliver the curriculum. All these require a solid and 
functioning teaching and learning model. 

1.3.2 The Danielson’s Teaching Framework 
Next, the understanding on the Danielson’s Teaching Framework is crucial. This framework began as a 
guide to measure teachers’ effectiveness in teaching. It then has been adopted in various districts such 
as New York and Kentucky in the United States. The Framework for Teaching suggests the roles and 
responsibilities of an academic that have been documented through “empirical studies and theoretical 
research as promoting improved student learning.” Thus, this framework allows for academics to grow 
as professionals [4]. In 2014, a research was conducted to inform stakeholders (of various districts) of 
findings from the research, specifically to support the Danielson Group in making decisions about 
modifications to the Framework for Teaching and Common Core State Standards. The selected and 
relevant findings [5] are, 

a) Practitioners consider the fundamental ideas in the Framework for Teaching to be aligned with 
teaching to Common Core State Standards, but want more specificity and obvious connections 
to be highlighted; 
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b) The Instructional Practice Guides are useful for teacher planning and as a reference, especially 
in districts not as familiar with the Common Core State Standards and for lower grade levels; and 

c) Practitioners appreciate the comprehensive nature of the Framework for Teaching. They do not 
want separate versions for different content areas and grade levels, yet would want digitally 
mediated, stratified examples. 

This framework does have its critics. According to Singer [6], there is no claim made by the authorities 
on any positive correlation between teacher assessments based on the Danielson rubrics, good 
teaching, and the implementation of new higher academic standards for students under Common Core. 
What this suggests is that perhaps, there is a lack of exposure on the use of this framework for the whole 
nation; rather it is based on individual states. Perhaps, this has alarmed teachers, who were evaluated 
on their teaching excellence using this framework knowing that their counterparts in other states were 
not. Despite this, the framework can be effective in its evaluation of teachers’ effectiveness when applied 
accordingly [7]. It needs to be emphasised that this paper is more interested in the domains of the 
framework, and the researcher is adamant that the domains could possibly be keys to develop an 
effective learning environment at the Defence University that can prepare IR4.0 ready graduates. 

1.3.3 The Thayer System of West Point 
The second theoretical framework for this paper is the Thayer System of the United States Military 
Academy, New York. The Thayer System contains principles of learning that reflect both behaviourist 
and constructivist insights into how the human mind seeks to order new knowledge. Thayer imposed a 
grading system on the cadets’ daily review of past lessons in the classroom. Each instructor had to 
submit a weekly compilation of these grades to him. For the purpose of the compilations, cadets were 
assessed on quizzes/tests and oral participation in classes. This system ensured that Thayer was able 
to follow the weekly development of every cadet. This facilitated another reform: assigning cadets to 
classes according to their demonstrated competence [8]. Instructors reallocated the seating 
arrangements of cadets every few weeks to reflect the rise and fall in the cadets’ academic standing 
[9][10]. In the classrooms, students were seated so that the grade point averages descended from the 
instructor’s left to his/her right. The learning culture at West Point has been ‘preserved’ from generation 
to generation because the military instructors themselves are West Pointers; 90 percent of senior military 
faculty and 50 percent of junior military faculty members are West Point graduates. 

Some aspects of West Point’s learning system seem to reflect behaviourist principles in that instructors 
constantly monitor and reward their students. Nonetheless, there were more to these. Rewarding the 
most academically competent cadets only made sense to Thayer if the general learning environment 
encouraged all cadets to achieve the highest possible academic results. This he sought to do in the 
following ways, 

a) classes were of small sizes; 
b) students were encouraged to participate in classes and in an active learning process; 
c) review of previous lessons at the start of each day to promote deeper understanding of old and 

new data; and 
d) creating an interactive learning environment that bridged the hierarchical gap between students 

and instructors; this also encouraged class rapport and bonding between cadets. 

What do all the domains and characteristics mean to an effective teaching and learning environment? 
Teaching and learning in a military learning environment can be enhanced by at least two methods, 
including familiarising academics and support staff with the military culture; and applying adult learning 
principles to discipline-specific content (such as sociology and social sciences) for students [11]. 
Notwithstanding this, the most pressing issue is whether students are meaningfully engaged in their own 
learning. This paper focuses on investigating whether the proposed teaching and learning model is 
sufficient to prepare the defenders of the nation to face the 21st century and IR4.0 challenges. The 
researcher, thus, argues that there is a need to gauge students’ reactions on this proposed model. 

2 METHODOLOGY 
Because this paper presents only results of the pilot test of the proposed teaching and learning model, 
only two classes were involved during the data collection phase. The Danielson’s Framework for 
Teaching, together with the Thayer System of West Point were used to develop the proposed teaching 
and learning model (see Figure 1), and this proposed model was later pilot tested in terms of its 
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implementation in two classes running for two semesters. The Danielson’s Framework for Teaching 
outlines four critical components, including planning and preparation; classroom environment; 
classroom instruction; and professional responsibilities. It is argued that this framework could produce 
academics, who are excellent at teaching. In addition to that, the Thayer System of West Point suggests 
that in order to inspire students to excel, there are a set of rules that must be followed by the 
management and academics, including smaller numbers of students per group; active participation 
during classroom learning; review of previous lessons at the start of each day to encourage deeper 
understanding of old and new data; and creating an interactive learning environment that bridges the 
hierarchical gap between students and instructors, which also encourages class rapport and bonding 
between academics and students. 

This paper adopts a mixed method approach to research that attempts to answer the research questions 
posed earlier. After developing and using the proposed model during her classroom sessions, the 
researcher then uses a survey and observation notes for data collection. The stages of the research 
methodology are explained below, 

a) Development phase (developing the model using the Danielson’s Framework and Thayer 
System) (see Figure 1); 

b) Data collection phase – the proposed model was pilot tested in two semesters (28 weeks of 
teaching and learning), and two classes taught by the researcher used this model. Observations 
of the students’ reactions and responses during classroom learning were recorded and 
documented. A survey was then distributed to students, where items were adopted from previous 
researches on teaching and learning environments; and 

c) Data analysis phase – research questions were answered by descriptive statistics, computed 
using SPSS accordingly. 

 
Figure 1. The proposed model for teaching and learning. 

Figure 1 has the combination of both the Danielson’s Framework and Thayer System. Further, to 
promote active learning and interactive environment, blended learning is used. Blended learning has 
four models [12], and one of its models has four sub-models. From these four sub-models, one of them 
is flipped classroom, and this has been chosen to be included in the proposed teaching and learning 
model because it suits the teaching and learning environment at the NDUM. This model was pilot tested 
in two academic semesters, and the researcher followed exactly the model in terms of planning and 
preparation, choosing approaches to teaching and learning, arrangement of classroom learning (whilst 
the researcher has no control over the number of students per class, she argues that breaking students 
into smaller groups for classroom activities could support them during the process of learning) and 
instruction, execution of classroom activities, and last but not least, reflecting on the whole process of 
teaching and learning. 

During the planning and preparation phase, the researcher selects teaching and learning materials that 
could possibly assist students to understand the lessons effectively. The formats vary from self-recorded 
videos to adopting existing ones on YouTube, as well as audio aids, reading materials and infographics. 
Then the approach to teaching was chosen, and the researcher opts for constructivist approach to 
teaching for these two semesters, allowing the students room to tap into their potential. In terms of the 
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classroom environment, students were seated according to the previous semester’s academic 
achievement; good students were seated at the back of the classroom, and those who require the most 
assistance were seated in front (see Figure 2). This enables the researcher to arrange for smaller groups 
better, where she mixes the students from various competency levels effectively. The students were 
seated at their appointed seats until the end of each semester. 

 
Figure 2. Seating arrangement of the students in the second semester. 

Next, flipped classroom was used; this suggests that there were no lectures during classroom learning 
sessions. Students were expected to come prepared for each class. Active and collaborative learning 
were practised and Socratic Dialogues become one of the key enablers for ensuring that students 
remain active and engage meaningfully in the learning process. The researcher has used various 
classroom learning activities, and one of them was designed and developed by the researcher herself. 
It is called Work-the-Walk (WTW), and it is a transformative approach to learning. WTW has four types, 
designed and developed over a period of four years. The researcher owns the copyright for this learning 
activity, and is filing for the trademark ownership. Lastly, the researcher reflects on what happened 
during each class, and documents these in research papers and reports for further self-improvement 
and development. 

3 RESULTS 
This section begins with discussions of the findings, followed by answering the research questions and 
lastly, revisiting the assumption of this paper.   

3.1 Findings from the Survey 
Fifty-nine students answered the survey because all of them were involved during the teaching and 
learning process using the proposed teaching and learning model. At this stage too, the proposed model 
was being pilot tested. The teaching and learning process was conducted in 28 weeks, covering 
Academic Semester I 2018/2019 and Academic Semester II 2018/2019 for two different courses, one 
course for each semester. The survey was distributed online for the students to answer at the end of 
the second semester. 

 
Figure 3. Respondents’ gender. 

Female
83%

Male
17%

Female Male
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Figure 4. Responses on being taught using blended learning. 

Based on Figure 3, most respondents were female (50 respondents, 83 percent), and the other 10 
respondents were male. Figure 4, meanwhile, presents the respondents’ responses on being taught 
using blended learning. What can be observed is that the majority of the respondents were satisfied with 
blended learning, and 17 respondents opined that blended learning is very good for them. In addition, 
Table 1 demonstrates the means and standard deviations for items on one sub-model of blended 
learning, which is flipped classroom. It can be summarised that the respondents were positive about the 
use of flipped classroom during their learning process.  

Table 1. Opinion about blended learning – flipped classroom. 

Items Mean Standard 
Deviation 

The activities during Flipped Classroom sessions increased my understanding of the 
courses’ critical concepts. 

3.19 .508 

The Flipped Classroom session inspired me to pursue further learning for the courses. 3.05 .570 

My level of engagement for these courses increased when they are done through Flipped 
Classroom. 

3.15 .582 

I am more motivated to learn in Flipped Classroom. 3.07 .666 

With Flipped Classroom, I feel coming to class is less important since I can cover the 
class on my own using the online materials given. 

2.49 1.023 

Flipped Classroom helped me to study the courses independently. 2.85 .784 

3.2 Answering the Research Questions 
This sub-section answers two research questions posed earlier.  

3.2.1 Research Question 1 – What are the needs of the students in preparing them for 
IR4.0 workforce? 

Based on the findings of this paper, which come from the survey and observations during classroom 
learning, it can be concluded that the students were positive about using flipped classroom. The items 
The activities during Flipped Classroom sessions increased my understanding of the courses’ critical 
concepts and My level of engagement for these courses increased when they are done through Flipped 
Classroom have a mean of 3.19 and 3.15, respectively, which suggest that most respondents chose 
Agree and Strongly Agree for these items (the items in Table 1 adopted a 4-point likert scale). At the 
same time, observations during classroom learning suggest that students understood the materials 
uploaded online in their e-learning portal because they were able to do the activities effectively. Before 
the start of each classroom learning session, students rarely asked questions about the materials 
uploaded online. Assuming that the students understood the materials, they managed to complete the 
activities during classroom learning successfully. When asked at the end of each class about the lessons 
of the day, the majority of the students were able to explain critical concepts learnt clearly and 
appropriately.  
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There are at least three significant needs that must be fulfilled in order to ensure that students are able 
to face IR4.0. Based on the observations and survey conducted, these needs include, 

a) The students need a more effective learning experience and environment in order to nurture their 
potential. They need to be more active and responsive during the teaching and learning process 
so that they can tap into their abilities to think critically and make effective decisions; 

b) The students need to apply what they have read and watched in the e-learning portal in the 
activities designed during classroom learning. This allows for meaningful and engaging learning 
since they will be using the concepts learnt online and independently in interactive classroom 
activities; and  

c) The students need to build their confidence to communicate, collaborate and negotiate the 
meaning of what they have learnt. That is why it is critical to allow students to perform activities 
during classroom learning that can help build students’ characters. 

3.2.2 Research Question 2 – What are the reactions of students on the proposed teaching 
and learning model for preparing them to be IR4.0 ready graduates? 

The students were told at the beginning of each semester that they were going to undergo lessons 
without lectures. They were informed that before coming to classroom learning sessions, they must 
read/watch/listen to the learning materials uploaded online. They were not, however, told about the 
proposed model. The implementation of the proposed model was done by the researcher, and the 
students were the end users only. Students’ reactions on the proposed teaching and learning model 
could be divided into two, directly and indirectly. Firstly, some respondents had never heard of IR4.0, 
and that is why perhaps, they were not able to relate their learning experience and environment for their 
future vocations. Secondly, the majority of the respondents claimed that their learning experience and 
environment for the two semesters were meaningful because they became independent learners, 
adaptive to the environment and critical thinkers. They also opined that the learning experience and 
environment managed to increase their skills and knowledge.  

Table 2. The learning experience and environment (proposed model and activities) for IR4.0. 

Categories/Themes Number of respondents Percentage 

Never heard of IR4.0 10 17 

Becoming independent learners 6 10 

Update skills and knowledge 16 28 

Becoming adaptive of a new environment 12 20 

Becoming critical thinkers 5 8 

[Not relevant to the question] 10 17 

Total 59 100 

3.3 Revisiting the Assumption 
The assumption of this paper is that the existing teaching and learning approaches at the Defence 
University have not prepared the students to face the challenges of the 21st century. What can be 
discerned from the findings of quantitative and qualitative data is that it is relevant and urgent to adopt 
for better teaching and learning approaches in lieu of the demands of the current workforce. These new 
demands include being innovative and creative, critical thinkers and possessing emotional intelligence 
and negotiation skills.  

4 CONCLUSIONS 
This paper reports on how best to educate future intellectual leaders of character at the Defence 
University. Nonetheless, the findings of this paper came only from a pilot test of the proposed model for 
teaching and learning, and the survey of only 59 students; thus, the next immediate action is to 
implement this proposed teaching and learning model university wide, in stages, after the researcher 
completes the last component of the model, which is professional responsibilities. This suggests that 
the researcher will have to write reflective papers on the implementation of not only the proposed model, 
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but also on the selection of materials used during teaching and learning, designing the activities during 
teaching and learning and formulating relevant assessments for the students.  

To conclude, the proposed model for teaching and learning has a long way to go. At this stage, it has 
been pilot tested in two semesters with two classes of the same students only. The bigger challenge is 
to plan for the implementation of this proposed model at the NDUM, where a validation of the model will 
be done by experts, a presentation will have to be made in front of a specific committee, then choosing 
a department or faculty that will have to implement the model first, preparing the academics to use the 
model, getting the appropriate reports and many other tasks. The researcher argues that as much work 
that needs to be performed because of this, it is an urgent and significant task that must be done to 
ensure that the graduates of the NDUM are well prepared and ready to face the unknown! 
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THE IDEA OF GLOBAL EDUCATION IN TEACHER PREPARATION

L. Biberman-Shalev

Levinsky College of Education (ISRAEL)

Abstract

Education policies worldwide deal with the question of how to best prepare students for participation in a
globalized society. Consequently, teacher education programs seek to equip pre-service teachers
(PSTs) with suitable knowledge and pedagogical skills to prepare students to perform well in a changing
world. The global education perspective was introduced as an appropriate orientation for this purpose;
nevertheless, its implementation in teacher education is still a work in progress. 

The research objectives are to identify the factors included in PSTs' perception of global education and
the factors that motivate them to be trained to teach it. Integrating these factors in the design of teacher-
training programs that focus on global education may yield effective results. Adopting the definition of
Ferguson-Patrick, Macqueen & Reynolds (2014), the objectives of global education as perceived in the
current study are to develop young people's ability to appreciate cultural diversity, pursue social justice,
build a sustainable future, and develop global relationships while inculcating open-mindedness and a
sense of agency.

Relying on the study of Wang, Lin, Spaling, Odell & Klecka (2011), Ferguson-Patrick and colleagues
(2014) argued that there are two main approaches to global education that should be promoted in
teacher education: 
(a) a skills-based approach (i.e., focusing on 21st-century skills associated with STEM and intercultural
communication); and 
(b) a critical approach (i.e., focusing on developing citizens committed to the principles of social justice
and human rights).

A total of 105 PSTs in their freshman year completed a survey pertaining to their:
(1) demographics; 
(2) knowledge of global issues; 
(3) information sources regarding global issues 
(4) perceptions of global education; and 
(5) motivation to be trained in a global education perspective. 

The constructs that emerged from the Exploratory Factor Analysis (EFA) indicated that PSTs perceive
the global education perspective to be based on two main approaches: 
(1) the social justice approach; and 
(2) the knowledge, skills, and multi-cultural approach. 

motivational factors for training according to the global education perspective: 
(1) instrumental-competitive motivation; 
(2) didactic-multicultural motivation; and 
(3) social justice motivation. 

One-way repeated-measures ANOVA demonstrated that among the three, the didactic-multicultural
approach was the most prevalent factor.

Consequently, programs intended to train teachers according to the global education perspective should
combine knowledge of both global contents (especially as related to social justice) and global pedagogy.
Furthermore, a focus on didactic strategies will give teachers a practical way to construct their
professional identity as social justice agents. 
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importance of global education: World and classroom views. Teachers and Teaching: Theory and
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A COMPETENCY-BASED CO-ASSESSMENT APPROACH IN THE
CONTEXT OF COVID-19

H. Torrez Meruvia, M. Vila Bonilla

EAE Business School (SPAIN)

Abstract

Case-study-based learning is an essential tool in Management education, especially in decision-making
and leadership courses. This is of utmost importance in the context of emergency due to Covid-19,
where online training is essential and which does present a challenge in its assessment. This paper
presents a summative co-assessment approach to a case-study-based Management course, which
involves self-assessment as well as the evaluation of the instructor, with the aim to improve the
engagement of the students by involving them in their own assessment. This work attempts to fill the
perceived gap in the literature on approaches that enhance the engagement of the students by using
case-studies and co-assessment of not only the work performed but also of the skills acquired. It is our
objective to demonstrate the validity of the proposed co-assessment approach.

Taking into account the situation generated by Covid-19, taking a fourth-year subject online during an
undergraduate course is an essential moment to ensure the consolidation of competencies; and the
application of real-life cases during the academic year allows the student to practice differential skills that
resemble those required in a business environment.

Self-assessment of the level of competence acquired by students helps them to know themselves, which
positively influences their employability. The results of the students' self-assessment clearly show that
they perceive that their abilities and skills have improved with each of the activities throughout the
course, which gives them the confidence to respond positively to the survey. The joint evaluation carried
out by the teacher confirms the perception of the students and makes the results of the self-evaluation
more reliable.

The methodology includes a survey that students need to fill after working on every case, in which they
assess their competence in a series of skills that are core skills for the course. The instructor uses the
same survey to evaluate each student for the same set of competencies. The methodology described in
this study can be used to establish a cycle of continuous improvement in the development of students'
competencies in the online training process implemented from the emergency situation caused by
Covid-19. Given the practical nature of the subject studied, new activities can be designed to go one
step beyond solving real-life business case studies and develop role-playing games that mimic the
business and management environment.

Keywords: active learning, co-assessment, self-assessment, case-study-based learning
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CHALLENGES AND SOLUTIONS FOR TEACHING MATHEMATICS 
ONLINE FOR BACHELOR OF ARTS STUDENTS 

K. Samyn 
Hogeschool Westvlaanderen (BELGIUM) 

Abstract 
The blackboard is still an important tool to teach mathematics to students. The blackboard as a medium 
ensures that a teacher maintains a pace that allows students to follow the course material. Furthermore, 
mathematical drawings are built step by step which is often important as a finalized mathematical 
drawing can be quite complicated to understand without context. Finally, many teachers use all the 
available drawing area on a blackboard, which enables students to ask a for clarifications about a 
previous part. 

In that sense, the switch to distance learning poses a challenge to many teachers. Some universities 
opted to setup a continuous video stream in auditoria to keep the benefits of the blackboard. Other 
professors and teachers transitioned to an online whiteboard combined with presentations. It is clear 
that all teachers aim for a minimal disruption to the learning environment for both students and 
themselves, and with the constraint that a distance based learning system had to be setup with very 
short notice. 

There are however problems that are associated with streaming auditorium that are hard to solve. The 
first problem is that teachers and professors lose the connection with the online audience. Another 
consideration is the quality of the video stream is very important to ensure that the blackboard remains 
readable. 

An online whiteboard poses challenges in other domains. Teachers can be unfamiliar with writing with 
a tablet and the structure of the theory session can become difficult to follow for some students. 
Combining the online whiteboard with other media such as PowerPoint presentations also runs the risk 
of confusing students further if the teacher switches too often between different applications. 

At the Bachelor of Digital Arts and Entertainment we decided to invest time into making our own online 
application for teaching mathematics online. This application was already used in a previous academic 
year as supporting material. The application included a mathematical renderer which allows the teacher 
to quickly create slides with mathematical formulas and derivations. Another major component of the 
application is the rendering of mathematical figures which can be precisely animated and controlled to 
explain the steps of for example a geometric concept. Finally, this application is also available for 
students at home with exercises that provide immediate feedback and figures that can be manipulated 
to improve the understanding of the students. 

Keywords: Mathematics, distance learning, interactive, multimedia. 

1 INTRODUCTION 
Teaching mathematics to an audience of students mainly interested in art related topics is quite a 
challenge. The move to an online format due to the COVID pandemic posed a big challenge for many 
courses but particularly for an introductory goniometry course with its many graphical presentations and 
proofs the conversion to an online format seemed difficult. Therefore, it is necessary to explore the 
various ways to deliver the lecture over the internet and in what form the contents of the lecture would 
be presented. The transition also offered a chance to take a step back and rethink the habitual 
methodology of teaching mathematics. As such, the big question is whether to preserve as much as 
possible of the habitual way of the auditorium lecture format or to transition into a more digital 
presentation format. 

Fortunately, a digital presentation format does not necessarily imply a reduced learning experience for 
students. Shallcross [1] noted that students have little preference for either a “chalk and talk” session 
versus a PowerPoint presentation. He however also states that the main differentiator for students with 
regards to the preference of one teaching method (e.g. “chalk and talk”) versus a digital format was the 
possibility and time to take notes or annotate the supplied material. 
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In addition, Greiffenhagen [2] states that: “Mathematicians doing mathematics rarely only sit and ‘think’, 
but typically also scribble on paper or blackboards”. For lecturing, the author also further explains that 
“Lecturers spend a lot of time ‘writing–talking’ at the blackboard, i.e., writing things on the board while 
simultaneously saying them aloud”. For many mathematics teachers the blackboard holds a special 
status because it also demonstrates the process of mathematics. 

As the mathematics course in our study program reaches a diverse audience with many different 
nationalities and cultures, the cultural aspect of teaching mathematics must be considered as well. 
Artemeva [3] defines the term pedagogical genre to categorize the various ways in which lectures are 
formatted in various cultures. A repeating pattern was the usage of the chalkboard and lecturers 
“verbalize everything they write on the board” and “talk about what they write on the board”, which the 
author describes as running commentary and metacommentary respectively. 

Another important consideration is the performance aspect of mathematics lectures as presented by 
Fox [4]. In this research the multimodal aspect of a mathematics lecture was analysed with respect to 
the focus of the lecturer, the position with respect to the blackboard and the various modes (talking, 
writing and moving).  

A possible solution to the stated problem is the live recording of auditoria with the lecturer performing 
the mathematical pedagogical genre without an audience. However, Friedland [5] remarks: “State of the 
art video compression relies on dropping out the higher frequency parts of the images resulting in the 
loss of sharp edges. Either content becomes unreadable, blurry or the video stream consumes huge 
bandwidth.” On the other hand, Busto [6] tried to preserve the chalkboard experience by upgrading the 
equipment present in auditoria. The author explicitly states as one of the challenges to overcome: 
“Achieving sufficiently high video resolution online that allows to read complex mathematical formulas 
clearly, despite the existing COVID-19 bandwidth and HD video feature restrictions;”. The resulting 
solution appears to result in a video stream of good quality.  

The alternative to the chalkboard is a pen and tablet solution which is proposed by Friedland [5]. The 
author proposes a software that can be used to teach mathematics and incorporates handwriting 
recognition. As such, the proposed solution bypasses the chalkboard completely. The author states that 
“Didactic quality of the courses had been perceived well compared to regular courses.”   

The performance aspect of a live lecture appears to be difficult to translate to an online format if a pen 
tablet is used as a replacement for the blackboard. However, Maclaren  [7] states that “[..] lecturers 
could (and would, according to preference) move freely, stepping away from the device, when talking 
about what had been written.” 

2 METHODOLOGY 
The research was divided in two major topics, the first one being the design of the delivery platform for 
the online content, and the second one the format of the lecture itself.  

For the format of the lecture itself I strived to preserve as many of the good qualities of a live lecture as 
possible as presented in [1][2][3][4][5]. This led to the development of a mathematical presenter tool that 
allows the lecturer to add notes to the presentation and prepare graphical proofs beforehand. 

The most difficult decision was the abandonment of the chalkboard. Our technical university opted not 
to provide streaming services in the auditoria so it was not an option that could be tested with a group 
of students. All though Busto [6] states that high quality streaming can be achieved even with for 
teaching mathematics on chalkboard, the administrative hurdles within our technical university blocked 
this route. 

This led to a solution that is similar in features to the software developed by Friedland [5]. The addition 
to this software is the embedded support for mathematical figures and formulas, together with support 
for annotations that can be added with pen and tablet. The development of this software, called MathFX 
is discussed in paragraph 2.2. 

2.1 Delivery platform 
Our technical university provides various ways to “stream” content to our students. The learning 
environment Canvas that we use even provides two plugins to stream lectures to the students via 
BigBlueButton conferences and Panopto recordings. A third possibility was the Discord server that was 
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setup for smaller classroom sessions with the Teams platform as a fourth possibility. A comparison of 
these platform is presented in Table 1. 

Table 1: Comparison of streaming platforms. 

Platform Advantages Disadvantages 

BigBlueButton • Integrated into the LMS (Learning management 
system) 

• Chat functionality present for questions. 

• Due to licensing issues recordings are 
limited to one hour. 

Panopto • Possibility to combine inputs (e.g. webcam, 
PowerPoint, ...) 

• Recordings can be edited after the lecture. 
• Streaming sessions are automatically visible for 

students that are enrolled in the course. 

• Chat functionality has a long delay, 
making interactivity difficult. 

Discord • Popular with students. 
• Chat functionality with minimal delay. 

• Video channels and text channels are 
separate. 

• Not an official supported software in 
our university. 

Microsoft 
Teams 

• Recording is possible. 
• Attendance report available after lecture. 
• Live Closed captioning 
• Moderated Q&A with minimal delay ( < 10 seconds) 

• Students can not ask questions via 
audio. 

• Yet another platform for students to 
connect to. 

Microsoft Teams was finally chosen as delivery platform for the course. The moderated Q&A makes it 
easy to filter out irrelevant questions or remarks. Given the number of students (typically > 100 students 
for a session) the limitation that students can not ask questions via audio was giving less weight in the 
final decision. 

 
Figure 1. Teams live streaming as delivery platform. 

2.2 MathFX - math application/presenter 
Greifenhagen [2] stated the importance of demonstrating the process of mathematics. An in-house 
developed application called MathFX shown in Fig. 2 was therefore adapted for the needs of online 
math teaching.  

The application was further developed this academic year with an integrated whiteboard, table of 
contents and scientific calculator to enable teaching mathematics online. This development made it 
possible to stream the mathematics course to students online and minimize the disruption to the 
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teaching environment. A further advantage is that the course contents is now unified in a single 
application, in the sense that both the presentations, recordings, exercises and course material that are 
available to students are generated from the application. 

The FXMath application makes it possible to create slides with interactive mathematical content. 
Graphical proofs are supported by an animation system where elements of the figure can be shown 
(and hidden) as needed when walking through the parts of the figure. Captions that are defined in a 
figure can be used in the descriptive text and values can be linked to for example points in the text.  

The math application also provides screen space for the lecturer to add additional notes to the lecture. 
Finally, a built-in calculator makes it easier to perform calculation without switching to another 
application.  

 
Figure 2: math application. 

The students also received a copy of the application with all the slides as a learning tool, which makes 
it easier to study the material with the exact same contents as during the live stream. Furthermore, since 
the applications contains interactive figures and exercises, the students can experiment with the 
contents of each slide. 

2.2.1 Interactive figures 
The figures that are created with the math application tool can contain elements that can be manipulated 
while presenting: 

 
Figure 3: Slider manipulators. 
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This again enables the teacher to show the result of import configurations or values of elements and 
also allows the students to experiment with these values and configurations. 

2.2.2 Figures with different construction steps 
For many mathematical concepts the process of the mathematical thought is important. The final figure 
is just an artefact of the thought process and does typically not communicate the reasoning behind the 
process. 

   

Figure 4: Figures with different construction steps. 

2.2.3 Binding values 
The numerical values of elements that are defined in the figures can be shown in the text together with 
a numerical format. Fig. 5 shows an example of displaying the numerical values of two vectors �⃗�! and 
�⃗�" within the accompanying text with two digits of precision.  

 
Figure 5: Showing (and testing) numerical values. 

The text fields in this slide make it possible for the teacher to enter the result of the calculation and verify 
that this result is in fact, correct. The two vectors that are shown here in the figure can be randomized 
or changed during the presentation, which makes it easy to do another exercise if the concept is not 
immediately clear for the students. 
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2.2.4 Comparison with Geogebra 
Geogebra[8] is a tool which makes it possible to create interactive mathematical pages with many 
common features as the math application that is presented here.  

The main difference is that Geogebra focuses on a singular page with mathematical content where text 
and formulas are second class citizens. The formatting of a value is an application setting in Geogebra 
while in the MathFX application the formatting of a value can be finetuned for each instance where the 
value is needed. For example, the same angle value might be expressed in radians with 3 digits of 
precision or in degrees with 1 digit of precision. 

The MathFX tool makes it possible to seamlessly integrate interactive figures, values, captions and 
formulas, while also providing the possibility to make interactive exercises.  

2.3 Streaming with MathFX 
The MathFX application made the streaming experience a lot less stressful, since the lecturer can focus 
on one application withing the streaming session. To combine the webcam which is focused on the 
lecturer and the captured audio together with the MathFX application the OBS (Open Broadcast System) 
application was used. 

 
Figure 6: Streaming with the MathFX tool. 

3 RESULTS 
The most important metric to consider for our curriculum is the passing rate for students. Mathematics 
is often a major stumbling block for students with an art focus and a big concern was a negative impact 
on the grades and motivation of the student body. The contents and methodology of the mathematics 
course was reworked in academic year 2019-2020, hence only a valid comparison with the current 
academic year (2020-2021) can be made.  

Table 2: Passing rate comparison. 

 2019-2020 2020-2021 

Passing rate first exam chance 40.7% 47% (+6.3%) 

4 CONCLUSIONS 
The FXMath application made the transition to fully online learning of a math course easier.  

The passing rate of the students was improved when compared to last academic year. This result must 
be put in perspective since in the academic year 2019-2020 the course content underwent major 
changes and thus a negative effect on the passing rate in the academic year 2019-2020 was to be 
expected.  
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However, it is encouraging that there was a positive effect on the passing rate in the academic year 
2020-2021. Further study is required and planned to develop the methodology further and a better 
strategy to validate the results of the current academic year (2020-2021) is under development. 
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Abstract 
In this article there are analysing links between educational factors and school environment, appropriate 
climate for inclusion of forced migrants’ children.  In the context of school environment, it is analysed 
teacher training, inclusion of non-formal education form to the curriculum, infrastructure of multicultural 
spaces, etc. Forced migrants’ children are classified as a vulnerable group experiencing social and 
educational exclusion. In order to achieve their social and educational inclusion, it is important to take 
into account various forms of educational integration at all levels, with particular emphasis on 
educational factors of institutional level. 

The second part of the article introduces a broad part of the research on the educational factors of forced 
migrants - the results of the focus group. They highlight the importance of school community preparation, 
the application of non-formal forms of education, joint (forced migrants’ children and local) children in 
social activities and intercultural cognitive activities. The role of the school infrastructure in the process 
of the creating a safe, inclusive environment at school for forced migrants was also highlighted. The 
article concludes with discussion and conclusions that can be useful to both the scientific community 
and practitioners.  

Keywords: Integration, school environment, forced migrants' children. 

1 INTRODUCTION  
The global trends in migration patterns adjust not only the socio-political and economic environment, 
but also the field of education. International and national trends demand for the search of educational 
mechanisms so that to promote the integration of new ‘non-traditional’ participants (forced migrants) in 
the education system. The process of forced migrants’ integration is one of the objects actively studied 
in the field of scientific research.  

During the analysis of forced migrants’ integration, it is important to build the concepts of human 
development in the society. In this context, integration is understandable as a mutual process of forced 
migrants and society interaction [19, 13, 15, 4, 30].  The analysis of scientific literature has revealed the 
concept of integration as a two-way, complex and multi-layered process that requires not only 
preparation of forced migrants to integrate into a host society but also the preparation of the society for 
accepting new members [2, 30, 15, 4, 13, 19, 2].   

 
Figure 1.  Social integration as a reciprocal process 
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When analysing integration as a complex, reciprocal process, several stages of this process are 
allocated: initial adaptation, modification and achievements [32, 13].  During these stages, specific 
integration indicators are being sought to achieve. Integration achievements can also be interpreted 
through multi-dimensional dimensions [8].  Looking at the topic, the article will not detail the stages and 
levels of the integration process. It is important to note simply that the process of integration of forced 
migrants is complex, dynamic and multi-level. 

1.1 Education of forced migrants’ children – the role of the school 
environment 

It should be noted that this integration process is inseparable from teaching and learning Bartkevičienė 
(2015) [2], Moser (2012) [17], Žydžiūnaitė (2012) [30], Merrice (2007) [16], Štuopytė (2009) [25], Salino, 
Muller (1999) [21]. In the learning process, migrants meet the educational needs necessary for their 
integration into the society, and the society gets prepared for their integration. Education, in turn, is 
inseparable from the context – it takes place in the social environment. So, in the article we are analysing 
the school as the environment of forced migrants’ children integration.  

The school environment is not a new object of scientific researches. The school environment is most 
often analysed in the context of promoting learning motivation, creating a positive psychological 
microclimate, security and a non-discriminatory environment [7, 12]. With regard to the children of forced 
migrants there is recognition of the importance of the school environment for promoting successful 
settlement outcomes and inclusion for refugee-background young people. The challenges of disrupted 
schooling, past experience of torture and trauma, forced migration and settlement issues all come to a 
head in a mainstream school. Students may be faced with issues of social isolation, bullying, stress and 
academic failure – all of which have significant psychological and emotional repercussions that impact 
on the student’s capacity to learn [28, 12]. That is why it is so important to ensure a tolerant school 
environment that meets the needs of the children of forced migrants [3, 6].   

The educational system of forced migrants as a target group of students with special educational needs 
must be multicultural, culturally sensitive, flexible in terms of the educational content and form, as well 
as competent [1, 10]. According to McBrien, Lynn (2005); Xue, (2007) [29] - non-formal education is 
most suitable for the target group of forced migrants. Non-formal education ensures flexibility of the 
educational content, practical experience of the new information and the integration of the educational 
programs into the school community-based activities while considering the specific needs of forced 
migrants’ integration. So, it’s quite important to understand what educational factors occur.   

The educational factor in the article is understood as an educational reason that affects the process of 
integration of forced migrants’ children, i.e., has an educational effect on forced migrants’ children and 
thus enables them to address the problems of integration [14, 20]. In the context of integration as a 
teaching/learning process, the educational factors affecting the integration of forced migrants in the 
society appeared at individual, institutional and political levels [17, 5]. School environment – is on 
educational factors from the institutional level. 

2 METHODOLOGY 
The article presents a part of the big research about educational factors of forced migrants’ integration 
into society. In this research was chosen qualitative research strategy, using the semi-structured 
interview method (with forced migrants), the focus group method (with specialists from local society, 
working with immigrants) and the method for qualitative analysis of documents (Lithuanian legislation, 
regulating the right of immigrants to education and integration). The research data was analyzed by 
using Interpretative Phenomenological Analysis [22, 18]. It’s noteworthy, that the article introduces a 
part of the research - the results of the focus group.  

The focus group method was chosen by experts working in the field of forced migrants’ integration in 
order to analyze views on the educational factors which are relevant when integrating forced migrants 
into the society. Because of that, the group can be treated as a model of the host society and its local 
communities [31].  This, in turn, expands the range of data obtained during the research and the ability 
to identify the true views of the host society’s representatives on the integration of forced migrants. 
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3 RESULTS 
In this part of the article we present a part of the focus group results, which shows the importance of school 
- it’s community and environment preparation to have forced migrants’ children as pupils of their school. 

3.1 Environmental, institutional level of the integration  
The participants' speeches during the focus group discussions allowed to identify educational factors 
related to the educational potential of institutions:  

• Application / non-application of educational measures in institutions 
• The role of a key person from the local community - the educator, teacher or social worker in the 

school  

• Access to formal education 

• The importance of non-formal education 
• Preparation of educational institutions and their communities for the forced migrant’s reception 

and education.  

The role of educational institutions in the integration of forced migrants was highlighted in the discussion. 
The participants of the discussion emphasized the educational potential of school communities: 

Table 1. Educational potential of school communities. 

Excerpts from 
interviews - 
confirmatory 
statements 

“Relations with the communities of educational institutions - through this they learn… learn 
about our culture through communication, learn the Lithuanian language” (Eglė, 78)* 

"Lithuanian school friends are very important ... this is how they learn to speak Lithuanian 
better, to orient ourselves in our systems ..." (Daiva, XXV)**; 

"The connection is established through the joint activities of forced migrants (not only 
children, but also their parents) and the school community ... and that connection 
develops, helps to learn what you will not learn in the lesson - about communication, rules 
of conduct, life in Lithuania" (Irena, 79 )*. 

*The answers of the participants of the first focus group were numbered with names and Arabic numerals. 
**The answers of the second focus group participants - in names and Roman numerals.  

The opinion of the participants of the focus group discussion is confirmed by many Lithuanian and foreign 
researchers [26, 25, 9, 2] who treat the local community. as one of the essential features of an environment 
for the social inclusion, social education, self-realization and positive integration of forced migrants. 

A special place in the discussion was devoted to the issues of education and training of forced migrants. 
It should be noted that all participants in the discussion emphasized the importance of “different”, non-
formal, more individualized, enriched experiential simulation training in the form of forced migrant 
education. 

With regard to formal education, the participants in the focus group discussions singled out the issues 
of its accessibility and the importance of the preparation of educational institutions. The participants 
unanimously stated that formally in Lithuania education is available to forced migrants, but in practice 
there are difficulties: 

Table 2. Preparation of educational institutions. 

Excerpts from 
interviews - 
confirmatory 
statements 

"If it is about schools, then formal accessibility seems to exist, but there are really many 
problems" (Jūratė, XIV)**; 

“Maybe one school is better prepared, like e.g. School X (says the name), they have children 
of forced migrants for so many years, but others are very reluctant to accept forced migrants 
... we have had difficulties even integrating first-graders ... although it is legally mandatory, 
schools are looking for ways not to accept such children. " (Jūratė, XV)**; 

"Such children are uncomfortable for schools, difficult ... they need separate programs 
prepared by teachers ... and therefore schools do not want to" (Dalia, 74*). 
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The participants of the discussion themselves actively searched for the reasons for the difficulties in 
accessing education - they singled out three main ones: 

1 Lack of adaptability of school infrastructure 
2 Lack of preparation of school communities 
3 Lack of methodological assistance/support for teachers. 

The preparation of the school environment and its infrastructure was unexpectedly highlighted in the 
discussion. Experts shared cases where schools lacked facilities for developing intercultural 
communication skills, introducing other “non-Catholic” religions, room for prayers: 

Table 3. The preparation of the school environment. 

Excerpts from 
interviews - 
confirmatory 
statements 

“It is strange that our schools are preparing for children with disabilities (there are ramps, 
accesses), but forget, that forced migrants’ children also have special needs - we had to 
talk to the school principal several times to find a room for the religious needs of Muslim 
children…” (Eglė 2, XXVI)** ; 

“When we organised intercultural communication trainings in the X school (according to 
the project), we had problems… there was a lack of spaces for such activities, we had to 
ask, let them know that it’s necessary to have such spaces/classes …” (Eglė, 68)* 

"When there was a conflict in the X school, we talked a lot with teachers, parents, 
children… only after that we agreed that during the lessons of religion children will at least 
be told about other religions. In the faith class there was a corner for other religions (with 
books and attributes) …" (Jūratė XXIV)**. 

The results of the interviews confirm data from other studies that teachers lack knowledge of how to 
work with immigrants. There is a lack of systemic knowledge, so everyone is trying to develop individual 
learning plans for immigrant students within their existing competencies. And some don’t even create 
them. Unfortunately, the Ministry of Education, Science and Sports of the Republic of Lithuania does 
not provide a unified system for the integration of immigrant pupils, therefore each school decides 
independently how to integrate an incoming pupil. Successful student integration depends on the efforts 
of the school community, the competencies available and the overall school environment.  

So, many experts mentioned the importance of preparing school communities and providing 
methodological support to teachers: 

Table 4. Methodological support to school community. 

Excerpts from 
interviews - 
confirmatory 
statements 

“Schools are unprepared, they also lack education” (Aurika, XVI); “I think teachers need 
help” (Gabrielė, 74)*; 

"...there is a need for professionals with more experience with forced migrants to share 
their knowledge" (Egle, 75)*; 

“Educators (teachers) need methodological help, important and emotional support ... it 
would be good for those working with forced migrants to be able to meet systematically, 
to share good practices” (Dalia, 76)*. 

It should be noted that these results of the focus group discussion have links with research data from 
various researchers. S. Spencer (2004) [23] , S. Stubbs (2008) [24], P. Kahan-Strawczynski, D. Levi, V. 
Konstantinov (2010) [11], etc., who emphasized both teachers and the school community, as a whole. 
the importance of preparing for the reception of forced migrants. The need for the preparation of school 
spaces and infrastructure was also exceptionally highlighted. 

4 CONCLUSIONS 
In discussion, we should note, that school environment was not the goal of the research. During the 
research, educational factors of forced migrants’ integration were identified at several levels - individual, 
instructional, and political. It is at the institutional level that the special role of education in the forced 
migrants’ integration process has emerged. The unplanned results of the research on the importance of 
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adapting the school environment presuppose a discussion on the importance of a holistic approach in 
analysing forced migrants’ integration processes. According to a holistic approach, the school's 
preparation for the reception of forced migrants’ children must be comprehensive - including the 
preparation of teachers, parents, and children, as well as the adaptation of school infrastructure to the 
special needs of forced migrants’ children (intercultural communication spaces, religious rooms, 
classrooms). The obtained research results presuppose the need for deeper research aimed at the 
adaptation of the school environment and a more detailed scientific discussion. 

The study revealed that the forced migrants’ integration into the society is a complex and mutual learning 
(teaching) process in which the educational factors on the individual, institutional and political levels are 
promoted by indicators of the functional, moral and performance dimensions of forced migrants’ 
integration. School environment is one of the most important factors of the institutional level of the 
integration.  In order to achieve an integration-friendly school environment, it is necessary to take a 
holistic approach to school preparation: integrate non-formal education into formal education, organize 
joint intercultural activities, and prepare the school community (methodological support for teachers, 
parent and child preparation) and adapt physical schooling to the needs of forced migrant children. So, 
the results speak about ways how a friendly environment can be organized at school for greater forced 
migrants’ children integration. 
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RURAL SCHOOL MANAGERS AND MANAGEMENT CHALLENGES 
IN A TIME OF THE COVID-19 PANDEMIC 

Vuyisile Msila 
University of South Africa (SOUTH AFRICA) 

Abstract 
Rural school managers in South Africa and around the world face several challenges when it comes to 
leading their schools towards effectiveness. In South Africa the challenges started long before the 
democratic government which has held the reins since 1994. The lack of resources, lack of community 
and parental involvement, high teacher turnover and high failure rate are among the challenges faced 
by school managers and their management teams. Countless school managers have also bemoaned 
the fact that in their schools the curriculum tends to be more irrelevant to the environment of their 
learners hence many learners always think of migrating to the cities or urban areas because the 
curriculum has alienated tem and driven them to urban areas. When COVID-19 pandemic hit South 
Africa in 2020 it unmasked numerous challenges that has existed for decades in rural schools. These 
have impacted badly on school managers and have been a hindrance to school success and 
improvement. 

This case study examines the impact of COVID-19 on historically black rural schools' managers' 
initiatives. Research conducted previously has not adequately addressed how school managers in rural 
schools should guide their schools. The common flaw done by policy makers, education researchers 
and interest bodies is to equate the challenges of the rural school managers with those of urban school 
managers. Indeed, many of these challenges are common given the history of schooling, however, the 
circumstances are unique in rural schools hence care should be taken in researching and analysing the 
prevailing conditions in these schools. The study tackled the research question by examining strategies 
and initiatives used by school managers in three rural high schools in proximity. Due to COVID-19 
restrictions the telephone was the main instrument used in gathering qualitative data. In the second part 
of the study though there were limited observations done after the lockdown level 5 restrictions were 
promulgated. The results demonstrate that rural school managers have to be mindful of a number of 
factors as they adjust their management approaches in rural areas and these include working closely 
with the surrounding rural communities, empowering and involving parents in school management, 
improving ICT skills of the teachers, magnifying the interest in technology for all learners and ensuring 
that education is liberatory among all the role-players. Leading rural schools becomes less of a 
challenge when all stakeholders understand their roles in the school. 
Keywords: COVID-19, Effectiveness, ICT, Rural schools, School management. 

1 INTRODUCTION  
As was the case all over the world, when the COVID-19 virus arrived in South Africa, it disorganized 
schools as well as many other institutions. COVID-19 brought with it transformative challenge as there 
were no pre-set guidelines for school leaders and their staff as to how they would cope [1]. A UNESCO 
publication, Futures of Education [2] contends, “COVID-19 has brought dangerous times for public 
education, with risks of fragmentation and unravelling as we stand to lose both teachers and students 
who may not return to schools once they reopen.” When schools reopened in South Africa in 2021, after 
a few weeks the public could see how poor schools had fared; COVID-19 created lot of uncertainty in 
historically black schools, especially in the rural schools where there are few resources. Under normal 
circumstances education is supposed to be a leveler in society, a bringer of hope and equality. Yet, The 
COVID-19 pandemic has shown that with limited resources and financial capital, COVID-19 will widen 
the gap between the poor and the affluent schools. School managers, their management teams and the 
school governing bodies (SGBs) can and should, however, play a critical role to build and sustain a 
culture of learning and teaching in their schools despite the pandemic.  

COVID-19 poses many challenges and among these is a threat of learners not going back to school 
when the pandemic has passed or subsided. The Policy Brief by the United Nations [3] states that the 
disruption caused by COVID-19 worsens the existing inequalities by lessening the opportunities to 
thousands of vulnerable children and this includes those living in rural areas, girls and persons with 
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disabilities. The disruptions in education are far reaching; many children from poor families get at least 
a nutritious meal a day from school. When schools are closed there are challenges that learners 
encounter and these include increased risk of violence against women and girls [3]. Added to these 
challenges is the fact that some learners will have huge problems in studying remotely when their system 
never prepared them for this. Teachers who were never creative before will struggle to learn to be 
innovative when suddenly faced by COVID-19. There are numerous factors that schools can consider 
and act on as they re-imagine future schooling that would continue to support teaching and learning 
initiatives.  But schools reflect the inequality we find in society. Parker, Morris and Hofmeyr [4] 
underscore hunger as one of the huge challenges for poor families and their children during COVID-19 
in rural schools. 

Economists estimate that the lockdown, and its impact on the informal sector, schools and school 
feeding programs, has resulted in an “additional 4 million” people now living under the food poverty line 
or in “extreme poverty” [5]. They also project that “in the absence of an intervention targeted at 
vulnerable households, the extreme poverty rate among these households will almost triple” [5]. Hunger 
levels are also significantly affected by the disruption of the state feeding scheme, the National School 
Nutrition Programme (NSNP), during the school closures. For many learners in poor households, the 
meal received at school is often the only meal for the day [6]. Hunger and malnutrition compromise 
children’s ability to learn effectively at school and leave children immuno-compromised during the 
pandemic. 

Without food, learning cannot occur effectively. Hunger is just one aspect that has a major bearing on 
learning by school going youth. When the president of the Republic of South Africa announced lockdown 
level 5, it meant that everything would be on standstill including the feeding of the indigent learners. 
Some of the theories that have been spelled out include the belief that schools in post-apartheid South 
Africa are prepared for two distinct groups. On the one hand there are schools for the wealthy families 
whilst on the other there are schools for the poor [7].  Many rural schools in South Africa tend to be the 
worst with no resources, and usually catering for poor and unemployed families. In these schools there 
tend to be many teachers with inadequate qualifications, while in learning areas such as mathematics 
and science there are often no qualified teachers at all. The largely rural areas of South Africa such as 
KwaZulu-Natal, Limpopo and Eastern Cape have many such schools with many lacking even basic 
amenities such as running water.  

This case study examines the experiences of three rural principals and how they tried to address the 
challenges presented by the pandemic. The three found it difficult to innovate in an environment where 
there are no resources.  The questions posed in the study were: In the time of COVID-19 is it possible 
for the rural school managers to overcome the challenges presented by poverty to enable effective 
teaching and learning to continue and for learners to achieve? What alternatives do rural school 
managers have besides online learning?  

In the face of the challenges presented by the COVID-19 pandemic, the aim of this study was to 
investigate whether or not rural school managers can use alternative and effective strategies to online 
learning. 

The research objectives were: 

• To describe elements that school managers can take into account in improving teaching and 
learning during the COVID-19 time. 

• To explore new roles that can be played by education’s role players in an environment of rapidly 
changing schools.  

2 METHODOLOGY 
The sampling method used for the study was convenient sampling with participants selected from three 
neighboring villages in the Eastern Cape Province. Three principals who referred to themselves as 
school managers were selected as well as two parents from each school. All the parents were from the 
schools’ school governing bodies (SGBs). Due to COVID-19 restrictions the case study interviews were 
conducted by telephone. They were conducted during the period of lockdown level 5 in 2020. Struwig 
and Stead [8] posit that the main advantage of telephone interviews is their speed because participants 
tend to answer briefly, hence questions that need lengthy responses should be avoided. Yet control of 
the sample selected for the telephone interviews can be poor because there are still many people who 
do not have telephones [8]. Three of the parents had to borrow phones before they could be interviewed. 
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Drabble et al. [9] state that, although it is permissible to use the telephone for research purposes, using 
telephone for qualitative research is perceived to be an inferior alternative to face-to-face interviews. 
Critics have slated the telephone interviews because there are challenges to establishing rapport as 
well as the inability to respond to non-verbal cues [9]. Despite these drawbacks the study followed the 
critical methods of gathering and analyzing data like any reputable study. 

In data analysis I used coding and categorizing which means that I teased out the themes that were 
emerging in the lengthy data consisting of words. In fact, data emphasis through coding and categorizing 
occurs as soon as the data collection starts and coding helps in organizing the data collected [10]. The 
development of categories was facilitated manually and categorization refers to the grouping of patterns 
and themes into meaningful units.  

3 RESULTS 

3.1 “We have nothing here”: Lack of social capital 
It was clear talking to the six parents from the SGBs that for families with low socio-economic status and 
no social capital it was going to be difficult for school managers to enhance the parental involvement in 
the education of their children. The parents pointed out that they depended upon teachers for expertise 
because teachers are professionally trained. A number of factors exacerbated the conditions of the 
parents. These included poverty, lack of adequate formal education, and being overwhelmed by “bread 
and butter” issues which outweighed the establishment of effective schools. The parents also bemoaned 
the fact that their children were not getting meals because they were not going to school because of 
COVID-19. The parents stated that they knew that when their children were at school they would get 
good meals each day.  The challenge for many parents was that they could not afford some of the things 
required by online learning to support the learners.  When the school suggested that children might have 
to use their cell phones, the school found out that many of the phones in their homes were not android 
and were simply basic instruments for receiving and making calls. Those who had android cell phones 
struggled for internet connection because the reception was very bad. One parent painted a picture of 
destitution for the poor rural families: 

Before we think about education, we think about where the child is going to get the next meal. When the 
schools were closed because of COVID-19, we knew as parents we would struggle. We force our 
children not to be absent at school because of the meal they will get. Now this COVID-19 will make us 
send them to relatives in the city where they could go and get jobs. 

The parents also pointed out that, despite the school informing them that it has no resources, they 
expected much from the school in terms of assistance for the upkeep of their children. 

All the school managers like the parents attested that the families lacked the necessary tools that would 
support education. The School A manager seemed to sum up what others believed when it came to 
resources at home as she pointed out: 

It is not COVID-19 that has created these challenges, as many experts are saying, what COVID-19 has 
done is to reveal many of these challenges. Our families here are not able to support their children. Our 
schools do everything because parents are not capable. Making matters even worse is that 70% of our 
parents not employed. There are no jobs in these areas.  COVID-19 exposed many of our challenges. 

The School B principal added: 

The COVID-19 has put much pressure on the school managers and the SGBs. We have 
to devise means of ensuring that learning occurs. It is not easy but it has to be said that 
some of us have learnt to be innovative. Yet again, without resources and financial support, 
even innovations will not go far enough. COVID-19 has been very brutal to our children and 
their families. Even now as school managers we are looking for solutions. 

All the participants concurred that the pandemic in rural schools unmasked the inequalities between 
urban and rural schools and between rich and poor families. The three schools under study did not have 
computers for learners; School A has two computers and School B has three computers and Schools C 
and D have one computer each and these were mainly used to train teachers. Several teachers were 
not even proficient in computer use, hence the learners were even more at a disadvantage. In fact, the 
parents stated that COVID-19 has exerted a lot of pressure on families because none of them had 
computers and it was not easy for their children to be taught through distance learning. The principals 
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reiterated that even if some learners had computers many teachers were still struggling with basic 
computer skills.  

3.2 “We need the communities”: Addressing collaboration with role-players 
The school managers referred to the absence of community involvement and their failure to garner 
community support before COVID-19, hence they found it difficult to achieve it during the time of the 
pandemic. Yet all the participants were irked by the lack of cooperation between the communities and 
the schools in advancing school programs during the lockdown. They said their schools in the area were 
literally closed until the schools initiated some initiatives to sustain schooling. The principals maintained 
that they needed to do more to involve parents in education. Two principals (Schools A & C) pointed out 
that parents’ cooperation was possible when they were involved in programs they could lead. The two 
schools have garden projects where the communities work with the schools by planting vegetables for 
sustenance. The community was also instrumental in the feeding of children on certain “soup days”. 

The participants argued though that the community does not have programs to support student learning 
and success as it should do. One parent pointed out: 

We have a small library here, no bigger than a classroom. It was a project of the community 
and we managed to get few books from donors. The churches were instrumental in this. 
However, we have failed our children as the community because the community library 
should be running projects to support our children. None of the schools have a library. As 
a community we should have been using the library to enhance our children’s learning. But 
we aren’t. 

The participants also mentioned how churches try from time to time to call people from outside to come 
to the villages to work with the grade 12 learners in various learning areas, especially mathematics. The 
Methodist and the Reformed churches have been responsible for the invitation of tutors from outside 
the three villages although they ended up struggling to pay for the travel expenses of the tutors to come 
more often. The principal from School B pointed out: 

For the past two years we have worked closely with the churches and the church ministers 
and members have been helpful to work with the community. For the past year we have 
been assisted by tutors who drive from East London which is about 150 kilometers away. 
We also have others from the university in Mthatha. But the pandemic have stopped that. 
Usually our schools in rural areas tend to have underqualified and unqualified teachers in 
mathematics, science and technology education. The tutors helped us a lot. We 
appreciated the community churches’ initiative to support school achievement. 

The churches had also gone a step further by providing informal school guidance where the minister in 
one works mainly with in-school youth especially when it comes to career choices. This is very helpful 
to villages that do not have the necessary resources such as school counselling services led by a 
qualified school psychologist. Apart from the church involvement, however, the school support programs 
from communities are almost non-existent. The response to the pandemic in schools in these rural areas 
was not coordinated and strategies from communities were very haphazard. 

3.3 “As rural schools we are lost”: Confusion caused by COVID-19 
All the participants concurred that COVID-19 brought much uncertainty to their schools and it was worse 
in the schools which do not always have the necessary facilities. COVID-19 demands not only the wearing 
of masks and keeping social distance but also the washing of hands is mandatory. Yet two of the schools 
do not have constant running water; sometimes nothing would come out of the taps. Furthermore, in one 
of the schools there are no toilets with running water and when COVID-19 started teachers had to tell the 
learners not to come to school. By the time the first lockdown was announced in March 2020, some schools 
were skeptical about letting children attend school. The participants pointed out that without water the 
situation was untenable for the teachers and children. The School C manager stated: 

We are among the schools with no running water and this means we are using the pit latrine 
system. This was dangerous because we were informed that COVID-19 needed an 
environment where there is water so that people can wash their hands constantly when 
necessary. Whilst many schools in urban areas can take water for granted, in our rural 
areas this can be a huge challenge. COVID-19 not only increased confusion in schools, it 
exposed our vulnerability as rural schools.  
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All the participants stated that the rural schools posed huge challenges to school managers who 
frequently did not know how to respond to the conundrum posed by the pandemic. Schools had many 
teachers who live with comorbidities such as high blood pressure and diabetes yet the school principals 
were unsure what to do because if these teachers were to be excused during lockdown who was to 
teach. The rural managers were even more confused when they heard that other schools in cities were 
continuing with education whilst their own learners were just sitting idle at home. Parents and the 
managers argued that their concern was that the media spread news about home schooling happening 
in many schools whilst education at their schools was at a standstill. The School A principal claimed: 

As school managers what frustrated us most is hearing that schools in the city continued 
with online education of their learners whilst ours sat at home with no prospects of success. 
That is when you could see that communities were giving up, as leaders we were also not 
sure what to do. What made matters worse in many of our rural schools is that teachers, 
parents, everybody we just gave up believing that the pandemic has taken everything from 
our hands.  

A parent also concurred: 

We were always concerned about the future of our children. In fact, we had given up 
knowing that we can do nothing to solve the misfortune that had come through a disease. 
We all knew we just needed to wait from the Almighty and see what direction we need to 
take. Our principal communicated with us through letters and phone calls. Yet we were 
aware that we just needed to sit and see what could prevail for the future of our children. I 
have to commend the role of the school leaders who were always in search of strategies 
to bring some sense of normality. 

COVID-19 brought problems for all school managers as their skills as people at the helm were constantly 
tested. The leadership styles of school managers mattered and it became critical as to what managerial 
style was used in every situation.  Below, focus is on the discussion of the findings under three headings 
teased from the findings: planning and executing home visits; training and sending community assistant 
teachers and instilling the Freirean sense of belief among community members.  

4 DISCUSSION OF THE FINDINGS 
The findings in this study demonstrate how school managers and their management teams deal with 
social injustices in their schools. The COVID-19 pandemic has made those who are conscientious to 
think of strategies to redeem their schools from powerlessness. In the absence of technology, social 
capital and supportive parents the rural school leaders attempted to bring programs that would support 
learning in their rural schools. In many wealthy schools around the country schooling happened through 
various ICT programs such as Zoom, Microsoft Teams and email. Not only were private schools using 
these methods but also public schools that had adequate resources. Schools that tended to suffer were 
township schools (historically black schools), farm schools and poor rural schools such as those in the 
present study. However, as highlighted by the principals in the study, in many of the historically black 
schools ICT was not a forte of many teachers hence COVID-19 exposed that these teachers needed to 
learn to use ICT skills in their classrooms even after COVID-19 The pandemic has demonstrated to 
schools and educators that ICT is the future of education and the more learners are prepared in ICT, 
the more they will be ready for the future. The participants maintained that there was an urgent need to 
avoid the loss of time for learners who were otherwise sitting at home with no form of schooling. In fact, 
COVID-19 has shown that distance education for both schools and higher education institutions is an 
aspect wherein educators and their students should be empowered as we prepare for future education 
systems that will be significantly supported by technology. The principals and their governing bodies in 
the study stressed the following as solutions to the challenges presented by the pandemic on education. 
These solutions were mainly meant for grade 12 classes.  

4.1 Home visits 
The three schools, unlike urban schools, did not have many grade 12 learners. In school A there were 
31 learners, in School B 41 and in School C 27 learners. The principals decided to use teachers who 
would bring work to the learners at their homes in a cycle of two weeks. The teachers typed homework 
that would be adequate to keep the learners busy. These were not purely home visits because in each 
week for two days the teachers would meet a group of at least ten to fifteen learners. The churches were 
used because of the space needed for social distance between learners. In addition, the principal visited 
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parents in central venues like the church or the school building where they explained the role that parents 
could play during the challenging times.  The role of parents included the motivating of their children 
especially for parents who did not have adequate or no formal education to assist their children. Growing 
research shows that rural schools need more family-school connections through home visits [11]. 
Research has established that learner performance increases when the school has ties with the 
community and family. Furthermore, Semke and Sheridan’s study shows that school managers who 
promote family-school connections also promote shared responsibility for the learners’ success. These 
authors also claim that managers who coordinate family-school interventions help address major gaps 
by increasing the social capital necessary to support the learners. Although the visits to homes were 
more pronounced during the COVID-19 lockdown, conscientious school manages will do continual home 
visits to enhance learning in rural schools. In this relationship school managers should train their 
teachers to be able to work with parents to strengthen school-family-community partnerships [12]. 
Additionally, teachers should train parents regarding what they need to do to help the school provide 
the children’s education. When it comes to parental involvement, judicious school leaders will develop 
norms and values that encourage parental involvement and they need to also include professional 
development of their teachers in working with parents [13]. 

4.2 Training community assistant teachers 
The idea of the teachers’ home visits was augmented by what the school leaders called Youth 
Volunteers, Youth Educators or Peer Teachers. The youth volunteers were young people mainly from 
the church who had passed grade 12 but were either unemployed or simply doing menial jobs 
somewhere and therefore had much time to spare. After a few names were suggested by the church as 
well as the community, the school staff and school managers trained them in various learning areas. 
The schools mainly sought volunteers in mathematics and science although many were from a history 
and geography background. The volunteers were assigned to four to six learners and mainly met on 
Saturdays on the school grounds when there was a teacher present just to see that all was going well. 
The idea of four to six learners per volunteer was superb when one looked at the requirements for 
COVID-19. The school managers reported that the assistant teachers made a huge difference by 
assisting with teaching during the lockdown. In fact, a similar idea was initiated by the Department of 
Basic Education in 2018 where rural teachers were supposed to get assistant teachers to improve 
literacy and numeracy [14]. The South African Democratic Teachers Union (SADTU) praised this plan 
as critical in taking the huge load off teachers who would be able to focus on teaching.  This is also 
another innovation that the school managers realized should have been in place before COVID-19 and 
that it should be retained thereafter. The volunteers also helped in the feeding scheme as they worked 
with the school’s cooks to feed the learners at least thrice a week. Two of the volunteers had also 
organized a supermarket that supplied the schools with vegetables for the learners. The volunteers were 
also the ones who facilitated the preparations to connect with the community radio station as suggested 
by the parents. Therefore, the use of volunteer teachers expanded the schools’ networks much as it 
helped the learners achieve. Moreover, the fact that the volunteers were young people helped to instill 
a sense that the rural learners help themselves. The use of volunteers and temporary teachers is popular 
in several countries around the world because rural schools always struggle to get qualified teachers 
[15]; [16]; [17]. Yet, Zhou and Shang [15] in a study they conducted in China underscored the need to 
train volunteers if they are to be successful so that they do not experience burnout and other challenges. 
In the study none of the volunteers were prepared for the work they were expected to do, although this 
was a long-term goal of the school managers.   

4.3 Liberating the mind: Managing by Empowerment 
What was clear in this study was the role that could be played by school leaders in empowering all role-
players, especially parents and communities. Much research done has shown that SGBs in historically 
black schools are not equipped with relevant skills to govern schools hence they constantly need to be 
empowered with the necessary skills [18]; [19]; [20]. In the study the initiatives done by the school 
leaders and the SGB members demonstrate that school leaders who try to involve the school’s role-
players are likely to have motivated role-players who believe that they can bring change in their schools.  
Liberating the mind is also about education that is relevant to the environment. Chakaninka et al. [21] 
argue that education should improve the people’s survival in their environment. The writers added, “If 
children in rural areas are provided with education that equips them to survive in an urban environment, 
they will inevitably tend to migrate to urban areas” [21]. What the school managers brought to the 
communities in this study was to make parents believe that they could change their circumstances even 
during the COVID-19 period. The school managers made the communities believe in their ability to 
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change schools. It was critical for the school managers to empower parents and make them know that 
the schools need parents for them to be able to achieve success. It was highlighted in this study that 
when parents realize their value in their schools they will work with the school management. This is in 
line with research findings that community members must be empowered with relevant skills to enable 
them to perform their tasks as required by school management teams [18] ; [22].   

The idea of parents as equal partners in school proved to be very useful in this study. The school 
managers consciously shared a progressive vision that empowered the parents and community. They 
ensured that these role-players did not feel marginalized and oppressed as everyone tried to solve the 
challenges created by COVID-19. The school managers opposed keeping these important role-players 
powerless. The managers problematized the lived experience of children, and the community as they 
fought oppression of the indigent in the rural areas [23]. The inclusion of the parents and the 
communities demonstrates steps towards humanization of the schools’ role-players. Freire refers to the 
need for working with the consciousness of the people if one is to change them [24]. The battle against 
COVID-19 in all schools needs this strategy to prepare all role-players’ consciousness. When the 
parents and community members realized that they were part of the school decision making, they were 
able to suggest ways in which the school could transform. The idea of involving the community radio 
station came from parents. The school management teams found this helpful because the radio could 
reach the children in their homes and this was relevant to the COVID-19 restrictions.  

5 CONCLUSIONS 
One certain lesson about COVID-19 is that schools will never be able to be what they did before the 
pandemic struck. COVID-19 has made us aware of the critical factors in education and these include 
inequalities and all school managers are now aware of the constant need to address poverty and the 
way we teach in rural schools. Some of the vulnerabilities have unmasked that inborn creativity evinces 
human resourcefulness and potential as evident in this study.  The great paradox of COVID-19 is forcing 
schools to work closely with communities and families. This study has accentuated what we have known 
all these years that effective education requires the participation of all role-players, including parents, 
communities and societal bodies. Yet, many school managers, especially in rural areas, have struggled 
to achieve this working together. After the physical closure of schools in South Africa, rural schools were 
hard hit because there were no resources and facilities to support remote teaching and learning. 
Furthermore, teachers were never prepared for alternative ways of teaching and school managers did 
not know what steps to take in such instances. 

The school managers in the study demonstrated that having the rural lens was necessary for all school 
managers. Rural principals need to have the ability to blossom even under trying situations where 
collaborating with communities is vital for school success [25]. The great lesson from COVID-19 is to 
put school managers under pressure to innovate during these trying times and for rural schools these 
innovations are priceless for the education of the poor families whose children have no other 
alternatives. Preston et al. [25] also declare that rural life generates progressive circumstances for rural 
school managers and effective school managers will adopt strategies that are responsive to the realities 
of individuals and rural communities.  

The study has enabled us to understand the circumstances of the three schools. Teaching and learning 
should never be halted for the poor child because schools have no necessary tools that support ICT and 
online learning. School managers should dig deep and devise means to continue teaching and learning 
when schools are closed. The school closures should not mean no learning for the poor child whose 
family does not have the necessary resources for online learning.  Finally, we need more studies that 
examine how rural schools with poor parents can overcome the repercussions of COVID-19 upon their 
children. Future studies should also examine what can be done to include the learners in other grades 
rather than grade 12 learners only because all learners should succeed. Many of the rural school 
challenges are also shared by classes in the city hence future research should explore ways of 
overcoming challenges in all disadvantaged schools. Furthermore, seeing that ICT in schools is here to 
stay, all teachers should be trained in ICT strategies of teaching although the social capital will always 
be negative on the side of the poor parents and destitute communities.  
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Abstract  
The social transformation that is currently taking place towards a more just, sustainable and supportive 
society, traces a new course for universities to follow. All economic sectors are being subjected to a 
very competitive environment of change towards a circular, innovative and disruptive economy, 
verifying a lack of specialized technicians to incorporate those sectors. As a consequence, universities 
have to respond to this demand in all areas of knowledge. Their programs have to be adapted, making 
them more resilient and generating a co-creation research network together with companies and other 
institutions. To do this, a series of strategies is proposed to support these relationships between higher 
education and the productive sector, in accordance with the Sustainable Development Goals and the 
principles of the Circular Economy. In the analysis that has been carried out in this work, barriers have 
been found that prevent the transition of companies, for example, towards a circular economy. 
Universities have to be able to provide graduates who break down those barriers. The profile of these 
graduates must be balanced taking into account three curricular approaches: technical, research and 
management. It is necessary to analyze them because there are clear barriers in companies to 
address the transition to a circular economy. 

Universities must know and minimize them. In this work, the following have been detected: 

a) Existence of negative effects on the technical and financial capacity to promote change. In this 
case, higher education is articulated towards technical and management training, because 
some companies are still not aware of the value of the transition to more circular or innovative 
business models or are trapped in a linear system through their technology. 

b) The transition to the circular economy should be a university agenda that integrates the focus 
on green jobs, dematerialization and decarbonization in the different grades. Efforts must be 
made to incorporate the circular economy into other complementary narratives on economic 
transition, including the debate beyond teaching techniques. 

As a conclusion of the work, it is established that training, research, collaboration and 
entrepreneurship are the 4 basic pillars to consider between higher education and companies in the 
face of the 2030 horizon. Without a doubt, it is necessary to rely on traditional tools, such as the 
development of the self-taught capacity of students, scientific and technical training based on the 
generation of knowledge, educational cooperation and the principles of monitoring, evaluation and 
quality control. In the present work, three phases are established as a result of this methodology of 
adaptation to change: the first based on the relationship between the teaching staff and the company; 
the second relates the university departments and research groups with companies and the third the 
public-private relationship as an element of approach to the circular horizon 2030. 

Keywords: Training, higher education, circular economy, innovation. 

1 INTRODUCTION  
One of the key aspects of the Agenda 2030 socioeconomic transformation driven by the circular 
economy, which has a direct impact on all sectors of society, although it does not, in principle, appear 
to be properly sized, is the training of experts in topics related to the circular economy and the logical 
relationship between education and R&D&I from the viewpoint of both industry, public administrations 
and particularly higher education institutions.  

This paper aims to reflect on this issue and call upon higher education and industry to enter into 
cooperation that moves beyond the well-known stereotypes and is based on the opportunities offered 
today by the European Union Circular Economy Package [1] and the Spanish government’s Circular 
Spain for 2030 strategy [2]. This should generate a need for change in higher education and help to 
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design and boost higher education institution strategies with respect to a sustainability-based 
approach to undergraduate and postgraduate degree programmes [3],[4]. In this regard, the circular 
economy has the potential to bring about sustainable development [5], as well as decoupling 
economic growth from the negative effects of resource depletion and environmental degradation 
[6],[7],[8], as well as addressing the 2030 Sustainable Development Goals (SDG). 

As of the approval of the circular economy package by the European Union [1] and until about a year 
ago, there have been few contacts between industry and higher education in this field. This merely 
goes to corroborate the basic principle that scientific research and technological development in Spain 
is traditionally sluggish, taking place in a climate devoid of social stimuli and instruments to guarantee 
the effective intervention of public authorities with regard to the planning and coordination of the scant 
resources at their disposal. Because research goals and circular policies in priority sectors like the 
digitalization of the economy, machine-to-machine communication, IoT, design of value chains to 
embed circular business models accounting for product usage by the customer, etc., are 
disconnected, sectors of production [9], and especially small and medium-sized enterprises (SMEs), 
are in urgent need of innovative support from research centres. Much precious time has been wasted 
in commencing the transition to a fairer, more sustainable society.   

Therefore, the circular economy package, and particularly its stipulations with regard to public-private 
partnerships, provides a great opportunity for higher education, and its academics, to enter into 
agreements with public or private institutions or private persons regarding scientific or technical 
research, as well as on the development of specialization courses to help embed the circular economy 
in the higher education curriculum. 

2 STRATEGIC BACKGROUND 
The problem is to identify the ills on both sides of the university-industry collaboration equation that 
have led to the current situation [10]. In addition to new technologies, the new skills of graduates of 
any higher education programme are central to the adoption a circular approach [11]. In the course of 
this research, we detected five barriers of special importance to the successful implementation of a 
higher education strategy that takes onboard the circular economy. 

a) It is generally true that what is interesting to a public university is of no concern to industry, and 
vice versa, leading to disparate goals [6],[12].  

b) The motivation behind higher education institutions entering into joint research with industry 
would be primarily financial with a view to improving scientific infrastructure and increasing 
capacity [12].  

c) Higher education and industry have different viewpoints: higher education and industry think 
long and short term, respectively, with enterprises needing to quickly solve problems [13].  

d) Although both types of organizations have complementary research resources, they are 
unacquainted with each other [13],[14]. 

With regard to material resources, there is a trend towards setting up pilot plants with cutting-edge 
technology, new material testing, etc., and, with high levels of bureaucracy and tight budget controls, 
higher education is generally poorly equipped for research [12],[13]. 

Although there are definitely other factors in this regard, higher education is unquestionably 
responsible for training circular economy specialists, even though academic programmes may address 
the goals of circular economy differently [15]: 

• By sectors of the economy, business models, materials flows (e.g., input-output between 
different sectors)  

• By types of materials (e.g., biotic materials, non-metallic minerals),  

• By types of targets (e.g., threshold, intensity, reduction targets), 
• By long-term circular economy objectives/results (e.g, value retention, waste management),  

• By life-cycle areas (e.g., ecological design, material inputs),  
• By circular economy metrics/indicators (e.g., material flow cost accounting, resource lifespan),   

• By circular economy strategies (e.g., the 3 Rs: Reduce/Reuse/Recycle).  
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From the governance viewpoint, the strategy-based approach is, according to several studies, better 
for conducting an exhaustive analysis of the objectives of transition on several grounds:  

1 Strategies are sets of actions aimed at implementing circular economy solutions in economic 
systems [16].  

2 Being intersectoral and involving all actors and products, the strategies capture multifaceted 
circular economy issues on macro, meso and micro scales (i.e., globally, nationally and 
regionally, as well as at the industrial estate, consumer and corporation levels, respectively) [16] 
[17],[18]. 

3 Multiple strategies apply objectives in different governance contexts and conditions; thus it is 
possible to corroborate the transformative nature of the objectives in higher education policy 
and organizational practice [19]. 

The above should go hand in hand with fiscal and other promising measures applicable to both higher 
education and industry to make it relatively cheap for enterprises to speed up the need for change by 
hiring the services of higher education departments to deliver circular economy knowledge and 
integrating the student body through compulsory work placements [4]. 

The relationship between social economic structure and the demand for higher education is a key 
issue with respect to the problem of a country’s industrial and technological development [20]. It can 
inflate the demand for higher education that society then may not be able to cater for or absorb, 
leading to mass unemployment among graduates. From the viewpoint of this paper, therefore, higher 
education has to address the following questions: 

1 Knowledge exchange between academics and industry: Is there a high enough level of 
knowledge exchange on solutions provided by the circular economy in the product value chain? 

2 Experimentation and entrepreneurship: Are graduate entrepreneurs experimenting enough with 
circular economy solutions and business models? Are circular economy solutions becoming 
more widespread now? 

These problems do, of course, have a more or less profound impact on each and every one of the 
activities of higher education institutions, although teaching would be the one single field subject to 
most changes [3]. In fact, the Ellen MacArthur Foundation conducted a study of 138 global 
universities, which highlighted that there are only 51 learning offerings in the whole world that explicitly 
mention the circular economy (Fig.1.) [21]. 

 
Figure.1. Thematic descriptors of the Circular Economy [21]. 

This process of renewal should start by aligning the instruction to be delivered and the statement of 
degree or specialization programme learning outcomes with cognitive levels allocated to each learning 
outcome in terms of design, digital, technology, policy levers, servitisation, special aspects, circular 
business models, environmental aspects and systems thinking. There are circular economy transitions 
where enabling technology facilitates socio-institutional change [22]. For example, the transition from 
the ownership of a product to the purchase of a service is first and foremost a socio-institutional 
change. It depends, however, on information technology to connect service providers and users [23]. 
However, Fig. 1 shows that there is a clear tendency at higher education institutions to teach 
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knowledge aimed at product and services design (eco-design) and environmental issues 
(sustainability). Here lies the key challenge facing all branches of higher education: the adoption of 
new information technologies to round out traditional contents, which would lead to modifications of 
specific undergraduate and postgraduate programmes. 

Within Spain, there are 10 higher education institutions teaching circular economy as a field of study 
within accredited master’s degree programmes, with different focuses according to the descriptors 
listed in Fig.1. 

3 OBJECTIVES 
This reflection paper should examine the issue from the viewpoint of governance. The strategies to be 
applied to deploy a circular economy can be examined from many angles, such as resources, 
business models, sectors/industries. This study adopts the governance perspective because 
strategies can take on board new and existing goals irrespective of economic compartments or 
geographical connotations. Additionally, in governance terms, strategies are roads down which 
organizations and economic systems can drive their transformations [24],[25],[26]. Of the many 
circular strategy frameworks, this study uses the framework designed by Potting et al. [27] because it 
includes an integral collection of strategies. 

Therefore, the specific and tangible objectives to be achieved by higher education institutions that 
teach or are going to teach circular economy as part of educational and applied research programmes 
are to: 

1 Develop student self-learning skills in the face of continuous technological change and 
digitalization. Subject to strict economic constraints [28], there is no choice but to optimize 
human and material resources in order to increase and protect teaching and research quality 
[22].  

2 Extend scientific and technological training as a binary question. Thinking in terms of systems, 
we find that modern society and technology have become so complex that traditional branches 
of knowledge are found wanting, and general-purpose and interdisciplinary, as well as holistic or 
systemic, approaches are more and more necessary [29].  

3 Enhance educational cooperation: entry-level higher education graduates do not feel qualified to 
perform the first tasks with which they are entrusted as befits the requirements of the productive 
sector. The transformation to a circular economy, whose profitability is hard to rate in figures 
[30], demands innovation according to two priorities: continual modernization of educational 
programmes [22] and extension of the lifelong training space at all levels through a partnership 
between higher education and other social organizations, and particularly industry [31] [32].  

4 Plan the evaluation, follow-up and control of educational quality to assure that the planned 
outcomes are achieved and meet the needs of society and individuals. Like economic criteria, 
higher education institution quality is measured by a three-component spatial matrix: academic 
staff, student body and governance [33] [34] [35]. For such a difficult point to specify, the only 
possible option is comparative reflection: no organization or university that overlooks the 
economic side can survive in today’s world, but the definition of the educational price-quality 
ratio does not suffice, and the cost structure must also be specified. 

4 METHODOLOGY 
According to the above objectives, aligning higher education with the achievement of the goals of the 
circular economy is no easy feat. Our baseline is a study of the Universidad Politécnica de Madrid 
(UPM), analysing a SWOT matrix according to the information posted on the Transparency Portal 
(www.upm.es) and taking into account the activities carried out with regard to: 

• Teaching: MSc in Circular Economy (90 ECTS), which is self-explanatory and includes the 
delivery of courses and the organization of seminars specializing in the circular economy. 

• Knowledge transfer: Innovation and Technology for Development Centre (ITD), through 
seminars, round tables and debates on diverse issues related to the circular economy. 
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• Sustainability Office: The UPM’s Sustainability Plan, through the development of proposals and 
annual calls for undergraduate and postgraduate final-year projects for students, as well as the 
creation of international university-focused circular economy platforms. 

It is important to take into account that the practical application of the circular economy can be 
observed at all levels of global economic activity, ranging from individual action to planetary interaction 
between countries, which is what will enable the transition from the linear model of the economy, and it 
is essential to detect structural deficiencies within higher education. 

With regard to the role played by higher education in this field, it is necessary to further specify a range 
of issues taking into account not only the needs of industry but also concerns related to the European 
Union framework. Along with a group of developed countries with cutting-edge technology, Spain is a 
member of a club that is making every effort to galvanize research and development in an effort to lay 
the technological foundations for a European circular industry and the development of international 
competitiveness.  

A. Challenges 

The UPM should adopt the same circular strategy as other Spanish higher education institutions, that 
is, participate in EU research and development programmes to enhance research centres in 
partnership with enterprises to improve the international competitiveness of all sectors of industry in 
the transition towards a circular economy, conducting studies and surveys to address the following 
challenges: 

1 Cultural challenge (environmental decision making and actions by industry, lack of consumer 
concern and awareness, deployment of linear economy principles during operating processes, 
interest in value chains of final products) 

2 Legislative challenge (express or tacit existence of circular procurement or green public 
purchasing policies) 

3 Market barrier challenge (poor-quality materials, standardization, high investment value, limited 
funding of circular commercial models) 

4 Technology challenge (capacity to deliver high-quality refurbished products, failure to present 
project decision making, lack of environmental impact assessment) [36]. 

But none of this will be possible unless higher education has a clear idea of what the research 
programmes are for, that is, the new products and procedures or services, through a relationship with 
later production and commercialization. The European Union considers that it is possible to identify the 
types of R&D&I activities that can be performed at higher education institutions in partnership with 
other research centres or interested enterprises, as well their priority and present and future 
importance for society with a view to possible financial assistance.  

B. Determination of strategies for future relations between higher education and the productive 
sector in the circular economy 

In view of the current trends in circular economy training and research at higher education institutions 
addressed globally with the ultimate aim of forging closer partnerships between industry and higher 
education institutions academic programmes related to the circular economy, we now focus on how to 
encourage this feeble relationship.  

The first step is to make an effort to align goals. Higher education institutions educate people for the 
future, and it is only logical that they adopt a long-term research outlook because their actions do not 
have an immediate bearing on their survival, whereas for enterprises, for better or for worse, they do.  

Mutual respect is necessary to assure that any joint research does not overlook the fundamental 
educational side of research. With regard to topic selection, there are two possible approaches:  

• The higher education department prepares the project on its own initiative and then approaches 
industry in search of partnerships (which would not appear to be the best method).  

• The higher education department and industry jointly decide to enter into cooperation as of the 
early stages of project preparation. 
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5 RESULTS 

5.1 SWOT analysis 
In the case of the UPM, circular economy studies are confined to only one specialized master’s 
programme and seven courses from different undergraduate engineering degree programmes. If we 
superimpose the academic programme specifications of these educational activities, the resulting 
picture differs appreciably from the descriptors proffered by the Ellen MacArthur Foundation (Fig.2). 

 
Figure 2. Thematic descriptors of the Circular Economy (UPM) (Adaptation)[21]. 

Generally speaking, it can be said that most industry circles are aware that entering into partnerships 
with higher education institutions is the right and necessary way to go and that there are academics 
from different branches of engineering within higher education institutions that are concerned about 
these problems and aware of what is required for the adoption of the circular economy, such as 
digitalization, social issues and rules and regulations. This could result in a potentially different, but 
more balanced design, more like Fig.1.  

Accordingly, the SWOT analysis for the UPM is potentially applicable to other public higher education 
institutions (Table 1). 

5.2 Possible strategies 
Having acknowledged that there is no one strategy for cooperation with industry and focusing on the 
formation of partnerships that are known to lead to a transformation of student training and research 
that works for industry, we have worked out the following lines of approach: 

Phase 1: One-to-one relationship between a professor and enterprise. There are two options in this 
respect: 

a) The professor is employed in industry and teaches part-time at a higher education institution,  
as an adjunct professor provided for by law. 

b) The professor is employed by the higher education institution and plays a research or advisory 
role on specific projects for industry, where industry “pays for” part of the higher education 
professor’s time. 

Phase 2: One-to-one relationship between a higher education institution department, research institute 
or centre and industry: partnerships between industry and the university research structure are 
institutionalized by establishing agreements with respect to tailored projects entered into between an 
enterprise and a laboratory. This is a highly desirable method of interaction. 
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Table 1. SWOT analysis on the circular economy for public universities. 

WEAKNESSES THREATS 

Overly bureaucratic procedures 
Poor awareness among staff 
Inflexible decision-making processes 
Obsolete laboratories 
Academics more concerned about internal promotion 
than opening up new fields 
Ageing workforce with other life priorities 

Poor coordination among circular economy structures 
Shortage of junior professor positions 
Private universities set up by enterprises 
Shortage of funding opportunities whose criteria are 
not aligned with professors specializing in the circular 
economy 
Legislative changes that may affect current governance 
Budget cuts 

STRENGTHS OPPORTUNITIES 

Technological branches of knowledge represented at 
almost all schools 
Degree programme curricula that specifically address 
sustainability 
Existence of a master’s programme in circular 
economy 
Very close relationships between a sizeable part of 
academic staff and industry 
Highly advanced R&D&I structures equipped for the 
circular economy  
Experience in entrepreneurship programmes for 
students.  

2030 programme enabling careful planning 
Establishment of national and international consortia 
for the development of the circular economy 
Integration of green public procurement into the 
university’s administrative contract specifications 
Experience in the formation of university-industry or 
public-private partnerships 
Creation of circular economy technology platforms with 
other higher education institutions and enterprises 
Changes in the regulations on waste, water, energy 
management, etc., requiring innovation that only higher 
education can offer. 

Phase 3: One-to-many university-industry-administration relationship. This is a research-focused 
partnership between industry and higher education institutions with different types of sponsorship, 
often via consortia, from public administrations.   

Against this backdrop, there are three possible actions aimed at driving what has come to be known 
as applied and disruptive innovation:  

1 A joint project between a higher education department and industry or a consortium that attracts 
support from an official institution, possibly receiving additional funding and some organizational 
planning and follow-up by a public administration on top of the financial and human resources 
provided by industry. This is, as far as we are concerned, the least desirable of the three 
options.  

2 Division of a circular economy research programme that has major implications for the 
community and is managed as a whole by an official institution into specific projects allocated to 
certain enterprises and higher education institution research centres. In this case, the sponsors 
should be business sector associations, with the higher education institution acting is just 
another partner. 

3 The most progressive and best option for the higher education sector is the possibility of setting 
up research centres or units, in this case, specifically, a circular economy centre, within the 
university sponsored jointly by one or more enterprises, sector associations and an official 
institution. This third option looks like it might be the future trend at all European higher 
education institutions, although it is hard to deploy in Spain today because of a possible clash of 
interests and mindsets among academics. However, we would like to take this opportunity to 
suggest that university-industry commissions or work groups be set up to study its feasibility, 
future organization and deployment. 

6 CONCLUSIONS 
This paper aims merely to provide a synthesis of the current situation with respect to circular economy 
partnerships between higher education and industry with a view to economic transition in the 2030 
horizon in which higher education should play a leading role. The relationships to which we refer cover 
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education and research, including a critical analysis of what one side offers and the other side 
demands, and possible strategies for closer cooperation through innovative management or 
governance.  

There can be no doubt that this issue is easy to address in theory but hard to deploy in practice. It is, 
however, a latent problem that needs to be tackled with a view to training specialized circular economy 
engineers according to industry demands. At the student training stage, there appear to be problems 
of form rather than of substance, as there are structural and organizational problems within higher 
education institutions that prevent a close relationship with enterprises within the field of circular 
economy. At the research and student employability stage, there are again problems of alignment, as 
higher education and industry have always gone their separate ways, and closer relationships 
between the two need to be promoted.  

There are many different channels for connecting industry with higher education departments and 
research institutes and centres, and this very multiplicity is another incentive for the formation of such 
partnerships. The simplest and most limited relationship is a partnership between an enterprise and a 
research group or part of a research group, sometimes a single professor, for a specific undertaking 
within a programme fully funded and led by the enterprise. The most complex and challenging 
partnership within European programmes is the creation of organizationally independent research 
centres within the higher education institution. Such centres could even count on broad social support 
from industry and/or public or private institutions with a view to a more flexible system of project-based 
staff recruitment. Researchers from the participating enterprises and final-year and postgraduate 
students could be temporarily employed by such research centres. 

Contacts on a one-to-one basis at institutional level or through sector associations are essential, as is 
an in-depth survey report of university-industry cooperation within the circular economy field to clarify 
the situation and open the doors to possible cooperation.  

Finally, it is vital to ascertain whether higher education professors and industry practitioners are willing 
to take advantage of the potential of these and other solutions capable of bringing about the effective 
transition of the economy and a more evolved community capable, in the near term, of adapting to 
continual future challenges and jointly training specialized engineers with a broader outlook. 
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EFFECTS OF THE COLLABORATIVE WORK INTO THE STUDENT 
ANXIETY, IN HIGHER EDUCATION, DURING THE COVID-19 PERIOD 

José M. Brotons-Martínez1, Paqui Martínez-Perez2 
1Miguel Hernández University (SPAIN) 
2Alicante General Hospital (SPAIN) 

Abstract 
In higher education, most students are young, which makes them especially vulnerable to present 
psychosocial disruptions such as stress or anxiety. In the same way, the development of collaborative 
activities among the students can indeed reduce those levels. That is why the aim of this work is to 
analyse the effects that the development of learning collaborative projects can have on those levels of 
anxiety. The collaborative work was implemented for students of the subject Financial Mathematics in 
the third course of the degree of Management and Business Administration (MBA) and the students of 
Phytotechnics from the second course of Agri-food and Agro-environmental Engineering (IAA), both of 
the Miguel Hernández University. The project aimed to analyse the repercussions of Law 3/2020 for the 
recovery and protection of the Mar Menor and of the agreement that the Segura Hydrographic 
Confederation has adopted on the declaration of the underground water mass 070.052 Campo de 
Cartagena in risk of not reaching good quantitative and chemical status. In this project, students had to 
interact not only with students from the same degree (or same subject) but also with students from 
another degree (students from the MBA degree with students from IAA degree), and even with 
professional of the affect sectors (farmers, fisherman’s, etc.). Once the project has finished, and when 
the confinement was arriving at the end, coinciding with the end of the semester, students complimented 
the Anxiety Risk STAI questionnaire to delimit its anxiety levels. Said questionnaire was firstly described 
by Levitt in 1967 and includes self-evaluation scales to measure independently the anxiety as a state 
(S/A) and as a trait (T/A). Results show that collaborative work affects significantly the levels of anxiety, 
reducing them. We have checked that other variables affected the levels of anxiety. Finally, we want to 
point out that it is preliminary work, and we are going to complete the analysis with new variables, and 
increasing the sample. 

Keywords: Collaborative work, anxiety, STAI, COVID-19.  

1 INTRODUCTION  
Severe acute respiratory syndrome (SARS-CoV-2) called COVID-19 started in December 2019 in 
Wuhan (China) [1] and has spread quickly all around the world to the point of World Health Organization 
has recognized it as a pandemic [2]. That is why several countries has developed governmental policies 
allocated to decrease the risk of infection, most of them based on social distancing [3], and having 
adopted many cases of compulsory quarantine, which can be positive to limit the virus propagation, 
present several negative effects [4]. 

In Spain the state of alarm Royal decree [5] has suppose the confinement of millions of persons at 
home. In addition, in the working environment have been working at home. At the university, teaching 
has become virtual which has forced the readjustment of the subject and of the way they have been 
transmitted in a very short period of time 

The fact that most students are adolescents or young-adults with new responsibilities implies a higher 
vulnerability in font of psychosocial disruptions such as stress or anxiety [6]. Even though several studies 
show that anxiety is a transitory state characterized by feeling of stress, it can be a normal clinic condition 
when it is a feature that advises a threatening situation and allows the person to take measures to 
confront it [7]. 

Anxiety presents several adverse manifestations such as insomnia, psychosomatics complains, immoral 
acts, reactions, inhibitions, etc. and it has been treated from several points of view: art, religion, politics, 
psychiatry, etc. Although its complexity, a measure of this variable is required to make its application 
easy especially when it is applied to great groups of population. For this purpose, the questionnaire 
State Treat Anxiety Inventory (STAI) was described firstly by Levitt [8]. It comprises scales of self-
evaluation to measure independently both anxiety as state (S/A) and anxiety as a treat (T/A). The anxiety 
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as a state is a transitorily emotional condition of the human being characterized by sentiments of tension 
and apprehension and one hyperactivity of the nervous system, which is perceived consciously by the 
individual. On the other hand, the trait anxiety shows an anxious propensity, different for each individual, 
to perceive situations as threatening and to increase the state anxiety (S/A). That is, the state anxiety is 
a manifestation in a particular moment with a particular degree of intensity of a process or a reaction, 
whereas the treat anxiety (T/A) shows the latent willingness to show one kind of reaction. 

As a result, this paper analyses the anxiety of higher Education students and its effects. For this purpose, 
students of the subject Financial Mathematics from the degree Managing and Business Administration 
of the academic year 2019/20 will be analysed. In this subject, a group of students took part in a 
collaborative educational project. This paper aims to determine whether the participation in it has 
affected the stress and anxiety levels of the students after the compulsory confinement supported by 
the Spanish population. Firstly, the methodology of the STAI questionnaires were described and then 
the results were and presented. Finally, the main conclusions of the paper were showed. 

2 METHODOLOGY 
The subject is an introductory course about financial mathematics with an allocation of six ECTS credits 
(three of theory and three practical), which are, 150 hours. The distribution of hours is divided into 60 
controlled hours, 30 hours are shared and 60 hours are autonomous. It is taught in the second semester 
of the third course of the degree in Managing and Business Administration, campus of Elche, from the 
Miguel Hernández University. Its description is "Financial valuation and main laws of valuation. Types of 
interest. Simple operations: the bank discount. Financial valuation of capital flows". The objectives are: 

- To analyse and describe the main aspects of financial transactions. 
- To rate capitals. 
- To understand the main financial laws: simple interest, compound interest, discount, etc. 
- To determine the financial balance of financial operations. 
- To analyse loans: annuities, payment of interest payment of principal, etc. 
- To select the best investment and financing operations. 

The teaching methodology in Financial Mathematics is the following: first, we introduce a brief 
explanation of each topic, the lecturer provides the students with documents that contain the theory to 
be developed. The student has to carry out a previous study. In the classroom, the topic begins with a 
brief review of the theoretical contents and the resolution of doubts. Next, as much time as possible is 
spent solving applied questions, exercises, and problems. 

Some students decided to participate in a project in collaboration with the students of Phytotechnics of 
the second course of Agri-food and Agro-environmental Engineering (IAA), placed in the campus of 
Desamparados, at Miguel Hernández University. The purpose of this project was to analyze the 
repercussions of Law 3/2020 for the recovery and protection of the Mar Menor and the underground 
water mass 070.052 Campo de Cartagena into agriculture. 

The main aspects of the collaborative work were: 

• To improve the student ability to work in a team and to analyse the situation with teams from other 
disciplines 

• The students have deepened their knowledge and understanding the economic effects of the 
aforementioned law. 

• The application of the theoretical knowledge to see the agronomic effect of the said agreement 
on the different crops. 

• Promoting the debate, proposing proposals and alternatives, and analysing the pros and cons of 
each alternative. 

Once the methodology of the subject has been described, as well as the main characteristics of the 
project, the following step is the analysis of the students. They have been classified into sex, family, that 
is, the number of people living at home, and their participation in the project along with the pandemic. 
Regarding “family”, they were grouped into “alone”, “two people” or “two or more”. Finally, concerning 
“collaborative working” the first group includes the students who have participated and the second one 
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the students who have not participated in the project PIEU/2019/20 “the teaching innovation to 
environmental improvement of the Mar Menor Lagoon. 

The aim of this work was to check the influence degree of the collaborative work into the levels of anxiety 
through the state anxiety (A/E). For this purpose, a STAI questionnaire with items numbered from 1 to 
20 was used (Table 3). Total S/A score is obtained adding the value of all the items. Each one is valued 
from 1 to 3 in order to identify the negative aspects (Table 1), items marked with one asterisk (Table 3): 
1, 2, 5, 8, 10, 11, 15, 16, 19 and 20 use an inverted scale, that is, three points are given if the student 
marks 0, two points if the student mark 1, one point if the student mark 2 and zero if the student mark 
3. Total score can vary from 0 to 60, being the maximum level of anxiety 60 and the minimum 0. 

Table 1. Valuation of each item. 

0  Rarely 

1 Sometimes 

0 Often 

3 More often than not 

The objective was to check if there were differences in the levels of the state anxiety (S/A) by sex, the 
family and by the fact to have carried out a collaborative work. For this purpose, the Leven’s test of 
variance homogeneity was used to check if it was possible to apply the ANOVA test to check differences 
between groups. Finally, Turkey test allows identifying the groups with significant differences. 

3 RESULTS 
We have obtained 53 answers, 56% of them were females and 44% males. Most students lived at home 
with two or more people (family or not), 9% lived with another person (family or not), and only 4% lived 
alone. Concerning collaborative work, 49% of the student took part in it. We want to point out that these 
students also expressed that they have participated in other collaborative works during the semester. In 
the same way, students who did not take part in this collaborative work, they did not take part in any 
other collaborative work during the semester 

Table 2. Survey breakdown. 

  1 2 3 

Gender Female Male  
Collaborative work Yes No  

Family Alone Couple 3 or more 

 
Figure 1. Percentage representation of the student characteristics. 
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Results by item do not show great differences. In general, most of them vary between 1 and 2, except 
number 17 and 20 whose values are slightly bigger than 2.  

Table 3. Questionnaire STAI results. 

Nº Statement S/A Average score 
1* I feel calm  1.75 
2* I feel secure  1.55 
3 I feel tense. 1.38 
4 I feel strained. 1.38 
5* I feel at ease. 1.70 
6 I fell upset. 1.28 
7 I am presently worrying over possible misfortunes 2.36 
8* I feel satisfied 1.13 
9 I feel frightened 1.40 

10* I feel uncomfortable 1.64 
11* I feel self-confident 1.83 
12 I fell nervous 1.47 
13 I feel jittery 1.13 
14 I feel indecisive 1.34 
15* I am relaxed. 1.42 
16* I feel content 1.57 
17 I am worried 2.09 
18 I feel confused 1.23 
19* I feel steady. 1.83 
20* I feel pleasant 2.13 

Figure 2 shows the results of the test by groups of students.  

1 Gender. Levene's test for homogeneity of variance showed a p-value of 0.916. As a result, 
homogeneity of variance was accepted and the ANOVA test showed that there was no significant 
difference between female state anxiety (28.83) and male state anxiety (27.56). That is, male and 
female present the same level of anxiety in this situation. 

2 Collaborative work. The p-value of the Leven’s test was 0.772. So that, it was possible to apply 
the analysis of ANOVA which detected significant differences at 1% in state anxiety between the 
students who took part in the collaborative work (24.42) and the students who did not participate 
(32). That is, the level of state anxiety of the students who participate in the project was the lowest. 
Among the best-valuated aspects by the students who took part in the project was the contact 
with the tutors, the interpersonal relations created with other class students, the contacts with 
students from other degrees or campus. All of this allows the student to gain confidence and 
reducing the level of stress and anxiety, as it can be checked by the survey. In this way, Lawless 
and Allan [9] state that stress can be designed out of online collaborative exercises through the 
management of the on-line working processes. Results are in line with Jung [10] who test four 
stress factors in English-based online collaboration in Japanese universities, namely low self-
efficacy, poor instructional design, lack of technical skills and the collaborative process itself. 

3 Number of people living at home. Lastly, it is possible to appreciate the differences in state anxiety 
(A/E) between students who live alone (17.00) and the students who lived with two or more people 
(29.71). The p-value for the Leven’s test was 0.736 and there were significant differences 
according to the ANOVA test at 5%. That is, there are differences in the student state anxiety 
originated by the number of people living at home. 
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Figure 2. Test results for groups of population (mean ± standard error). Inside each group,  

different letters mean significant differences at 5%. 

4 CONCLUSIONS 
We want to point out the main conclusions of this work: 

• The pandemic has modified not only the way to teach but also the perception and the attitude of 
the students. 

• The questionnaire STAI has been used to check the state anxiety of the university students. 

• The number of people living at home affects significantly the state anxiety. 
• Students who have participated in collaborative works presents lower levels of state anxiety. We 

should consider the possibility of introducing this kind of work on the subject to prevent students 
from adverse effects. 

Finally, it’s worth remembering that it is preliminary work. We are now working in new variables and we 
will increase the sample. 
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PERCEPTUAL ATTRIBUTES OF VISUAL STIMULI AS A 
SIGNIFICANT INDICATOR IN THE COMMUNICATION PROCESS IN 

CHILDREN WITH HYPERACTIVE DISORDER 

E. Brlek, L. Gotal Dmitrović, M. Milković 
University North (CROATIA) 

Abstract 
Modern communication models are increasingly exploring the characteristic of the communication 
process that can be manifested in the detection, discrimination or interpretation of information. Since 
communication involves the recipient and the sender of information, there are many factors that can 
affect the outcome of the communication process such as variability of attention, response time, 
individual stimulus threshold, and visual stimuli that can enhance or interfere with communication 
processes. The goal of communication is to provide as accurate and unaltered information as possible, 
while increasing noise in the communication channel increases the likelihood that the information will 
be transmitted only partially or will be misinterpreted. The extent to which information will be interpreted 
depends on the perceptual paradigms of the individual and the specific attributes of the information, 
which has not been researched in-depth in the population of children with ADHD. 

Psychophysical research can determine the characteristics of stimuli and their impact on the outcome 
of the communication process. The topic of this paper is the analysis of perceptual attributes of visual 
stimuli primarily the shape, brightness and duration of stimuli on the outcome of the communication 
process in children with hyperactive disorder. By comparing the subjects from the experimental and 
control groups, the threshold of stimulation of the subjects will be obtained by visual stimuli. By analyzing 
the results of experimental research, insight into the communication processes of children with ADHD 
will be gained, especially about the specifics in the detection, discrimination and interpretation of visual 
stimuli. At the cognitive level, the scientific contribution will be achieved through the presentation of the 
specifics of perceptual attributes of visual stimuli as a significant indicator of the communication process 
in children with ADHD, and at the methodological level through the development of original methodology 
of qualitative and quantitative comparison of perceptual attributes of visual stimuli on the subjects of the 
experimental group using statistical parameter analysis, and analysis of the characteristics of perceptual 
attributes of visual stimuli on the course of the communication process in children with ADHD. At the 
practical level, inventiveness will be manifested through the application of the interpreted results in 
defining guidelines for creating a specific theoretical framework for understanding the relationship 
between the impact of visual stimuli and hyperactive disorder. 
Keywords: Visual stimulus, attention deficit disorder, communication process. 

1 INTRODUCTION  
Theoretical viewpoints on communication, from traditional to modern approaches, in their starting points 
include definition of the communication process, as well as understanding and critical reconsideration 
of complex information and communication concepts. In the modern world, the prevalence of 
developmental disabilities is growing, and consequently the prevalence of attention deficit disorder, 
which further addresses the need for analysis and synthesis within the interdisciplinarity of scientific 
fields. The prevalence of ADHD disorder is growing year after year [1], [2] thus becoming the subject of 
study of many researchers, which indicates the need for an interdisciplinary approach. Starting from the 
growing complexity of information and communication processes and interactions, interdisciplinarity, 
which enables the integration of different perspectives in solving complex problems, is becoming a major 
feature of information sciences. Such approach poses significant challenges, especially in the 
construction of common starting points, as well as the vocabulary used to describe phenomena or 
reference points of the field [3]. Nowadays, there is a growing tendency to study communication 
processes, and thus the need to define the impact of visual stimuli on the communication process. 
Models of communication from a theoretical point of view describe the elementary structures of the 
communication process [4], [5], [6] but the specifics in the detection, discrimination, and transmission of 
visual information determined by specific characteristics of the individual are still to be studied in the 
context of children with attention deficit hyperactivity disorder (ADHD). 
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Perception and attention are one of the most important components of the communication process. The 
extent to which visual information will be interpreted depends on the perception and variability of the 
recipient’s attention. Perception is defined as the way we organize, integrate, and interpret sensory 
information that allows us to learn about and recognize the meaning of objects, phenomena, and events 
in our environment. According to Colle [7], perceptual experience itself is extremely important in the 
entire communication process, starting from the reception and processing of information obtained from 
the environment, even without direct contact with them. In addition to perception, the success of the 
communication process is determined by the attention of an individual. Attention is generally defined as 
a behavioral and cognitive process of selectively focusing on a more important aspects of information, 
while neglecting less important ones. Attention is also explained as the distribution of limited resources 
of cognitive processing [8] since we receive information from the environment through the visual system, 
but our perception and response are determined only by a limited selected amount of information, while 
the effects of other stimuli are partially or completely inhibited. Within information processing theories, 
a coherent system of perception and attention has been insufficiently studies especially in children with 
ADHD, although it can play an important role in the success of communication outcomes because it is 
related to an individual’s communication competence. 

In order for communication in children with ADHD to be successful, it is necessary to know the specifics 
of sensory and cognitive information processing, all in accordance with the neuro-developmental 
characteristics of an individual. Numerous studies have confirmed a thesis that learning and 
communication difficulties correlate in different contexts and it is more commonly found in the population 
of children with attention deficit and hyperactivity disorder [9], [10]. The difficulties that they encounter 
in relation to the variability of attention are mainly related to the specifics of the regulation and direction 
of attention during the communication process. Such difficulties are most often manifested as difficult 
focusing on the task, faster task saturation, and difficulty in ignoring irrelevant information and focusing 
on important ones [11], [12]. The ability to maintain attention can affect the quality of perceptual 
representations, a quality that can be quantified by precision (or, conversely, variability) in 
communication models that record the relationship between stimulus strength, interpretation of received 
stimulus, and its influence on the recipient behavior. Difficulties in attention variability can be manifested 
in the communication process in the form of difficulties with monitoring and performing tasks, instability, 
difficulty focusing on activity or difficulty switching from one voluntary activity to another, reduced 
resistance to distractors, etc. [13]. Numerous authors state difficulties during communication in children 
with ADHD [10], [14] and according to some authors [15], children with ADHD show weaker 
communication skills and abilities, especially in the pragmatic component of language, which is closely 
related to executive functions. Difficulties in the communication process in children with ADHD are 
manifested in family and school conditions, for example, insufficient reactivity to stimuli and difficulty in 
restraining internal impulses can make some children overactive and inattentive to educational 
requirements. 

In the communication process, visual attention refers to directing our mental activity to certain stimuli 
and neglecting other irrelevant stimuli that appeal to our senses [16]. This process is realized on the 
basis of two characteristics of attention - capacity and selectivity. Due to the limited capacity of attention, 
an individual is not able to analyze and interpret all stimuli from the environment to which he is exposed, 
while the selectivity of attention improves the perception of those stimuli we focus on and interferes with 
the perception of those stimuli we are not focused on [17]. Since communication involves a recipient 
and a sender, there are many factors that can affect the outcome of the communication process such 
as attention variability and visual stimuli as well as the intensity and extent of stimulus structures, novelty, 
unusualness or contrast that can enhance or disrupt communication processes [18].  

Numerous studies explore the visual processing of information in the human brain depending on 
different stimulus characteristics such as color or shape, but are mainly focused on detecting changes 
that occur in certain areas of the cerebral cortex [19] while to a lesser extent on the communication code 
of an individual with ADHD and its specifics. 

2 METHODOLOGY 
Research in the field of information communication that combines elements of communication, attention, 
perception, visual stimulus and children with ADHD, as well as any research in any discipline, derives 
from standards and norms, which are the basis for a scientific approach. In order to determine attention 
variability and how to respond to visual stimuli, T.O.V.A. test (Test of Variables of Attention), which offers 
objectification of the norms and standards of the communication model of children with ADHD has been 
used. 
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The aim of the study is to determine the threshold of visual stimuli in children, and their impact on 
communication, with the aim of improving communication model of children with ADHD. The influence 
of the perceptual attributes of the visual stimulus on the outcome of the communication process in the 
mentioned population of children with ADHD will also be determined. The experimental research is 
divided into several phases of research, based on a series of objective analyses, in order to obtain the 
greatest possible objectification of the results. 

In accordance with the aim of the research, the following hypotheses (H) were stated: 

• H1: It is possible to determine the threshold of visual stimuli that negatively affect the 
communication process in children with ADHD. 

• H2: There is an influence of certain perceptual attributes of visual stimuli on the variability of 
attention that results in the creation of noise in the communication channel between a sender and 
a receiver. 

The experimental study included 40 children aged 8 to 10 years, of regular intellectual status, where 20 
children are of normal development, and will form a control group of respondents. The experimental 
group consists of 20 children diagnosed with ADHD (according to DSM V criteria). All of the respondents 
are male and attend regular primary school in the city of Varaždin (Croatia, EU). The selection of the 
control group subjects was made by using equivalent pairs. To determine the variability of attention, and 
its impact on the communication process, with emphasis on visual stimulus, T.O.V.A. test was used. 

In the first part of the research, a comparison of the experimental and control groups of subjects was 
performed in order to determine the threshold of stimulation by visual stimuli. This part of the research 
is based on determining the limit or threshold of irritability in the domain of visual perception. The term 
threshold refers to the limit values that separate stimuli in the sense that they provoke or do not provoke 
a perceptual reaction, and thus affect the communication process. The threshold of perception can be 
divided into 3 basic groups: absolute threshold, differential threshold and incremental threshold [20]. For 
the purpose of this study, the absolute threshold of the visual perception was observed, which was 
defined as the minimum amount of stimulus needed to detect its presence, ie to provoke perception. 

In the second part of the research, psychophysical analytical measurements of the experimental group 
of subjects were performed. It consisted of several phases: during the first phase, the influence of 
individual perceptual attributes of visual stimuli (in the first size and geometric shape) on the variability 
of attention, which affect the creation of noise in the communication channel between a sender and a 
receiver, was examined. Psychophysical analytical measurements were performed in several sub-
phases with the aim of obtaining qualitative and quantitative data. The study is methodologically 
designed on a paradigm with the aim of increasing the chances of influencing the given variables, with 
the goal of detecting inhibition or excitation of auditory and visual stimuli on the mentioned variables. As 
a starting point, the paradigm [21] which states that each distraction causes a certain reaction in the 
communication process, mostly to the variability of attention, was used. In this part of the research, 
psychophysical measurements of the influence of perceptual attributes on the communication process 
of the experimental group of respondents were made. 

In the first phase, the visual stimulus was set at 100 ms, at intervals of 2000 ms. The stimulus was 
presented 22.5% (n = 72) during the first half of the study and 77.5% (n = 252) during the second half. 
The respondent was instructed to respond to the target as quickly as possible. Different ratios of target 
and non-target allow us to examine the effects of different response requirements on response time 
variability, response time, inattention, and impulsivity [22]. The selected time of 100 ms was set as the 
lower fixation duration limit. For visual calibration and coloration, two types of stimulus measurements 
were performed: signal amplitude and time occurrence. In the case of visual stimuli, measuring their 
amplitude meant determining the brightness of the cell, the fixation point, as well as the brightness of 
the screen that was calibrated. The first part of the visual test used 648 visual stimuli, displayed at 100 
ms with a time interval of every 2s. "Meta" and "non-meta" (see Figure 1) consisted of white squares of 
size 9 , 5 x 9.5 cm2 (9 degrees x 9 degrees viewing angle) with a black inner square measuring 1.2 x 
1.2 cm2 (1.15 degrees x 1.15 degrees), located 0.7 cm from the top for the target) or at the bottom (for 
the non-target). 

In the second phase of the visual test, 648 visual stimuli were used, displayed at 100 ms with a time 
interval of every 2s. "Meta" and "non-meta" consisted of white rectangles measuring 13 x 9.5 cm2 , with 
a black inner rectangle measuring 1.8 x 1.2 cm2 (1.15 degrees x 1.15 degrees), located 0.7 cm from the 
top (for the target) or at the bottom (for the non-target). 
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3 RESULTS 

3.1 Determining the  threshold of a visual stimulus 
By comparing the function of the variables “experimental” and “control group”, the threshold of visual 
stimuli was determined through statistical data processing for the variable Attention Variability (Table 1). 
The collected data are quantitative data collected by primary testing, and according to their size they 
belong to small samples, therefore statistical methods of small independent samples and data science 
methods were used for data processing. 

"Attention variability" is interpreted as the constancy or instability of attention required for the respondent 
to respond to the stimulus. Attention variability affects the quality of perceptual representations, a quality 
that can be quantified by precision (or, conversely, variability) in communication models that record the 
relationship between stimulus strength, interpretation of received stimulus, and influence on recipient 
behavior [13]. 

Table 1. Descriptive statistics for the variable Attention Variability. 

 Experimental group visual stimulus Control group visual stimulus 
minimum 190 141 

maximum 356 321 

span 166 180 

arithmetic mean 243,8 255,6 

median 192 275 

variance 4617,76 3654,24 

standard deviation 67,95 60,45 

coefficient of variation  27,87% 23,65% 

The stimulus threshold for the variable “Attention Variability” is observed from a minimum of 190 ms, to 
a maximum of 356 ms for the experimental group comprising of children with ADHD, while for the control 
group comprising of children with regular development the range is 141 ms, up to 321 ms. 

Since there is not a Gaussian distribution, the arithmetic mean, median and mode are not at the same 
point, but extreme values are observed. Therefore, it is recommended to take the median, not the 
arithmetic mean, as an average for children with ADHD it is 192 ms, compared with the control group of 
subjects where it is 275 ms. 

From the above data, it can be concluded that there is a statistically significant difference between the 
stimulus threshold for the variable Attention Variability between the experimental and control groups. 
The results show that it is possible to determine the stimulus threshold of auditory and visual stimuli that 
negatively affect the communication process in children with ADHD, thus confirming the first hypothesis 
(H1). 

3.2 Determination of perceptual attributes  of a visual stimulus during the 
communication process in children with ADHD 

To determine the characteristics of visual stimuli to create noise in the communication channel, 
descriptive statistics (Tables 2 and 3) were used for the determined perceptual attributes of the visual 
stimulus, primarily the size and shape determined by the characteristics "square" and "rectangle". A 
small T-test was used to determine a statistically significant difference between the two tests. 

The tested variables are: Variability required for response, Time required to respond, Errors due to 
impulsivity, Errors due to inattention, Multiple responses, Total number of correct answers. 
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Table 2. Descriptive statistics for square. 

 

Variability 
required to 

respond 
Time required 

to respond 
Impulsive 

errors 
Errors due to 

inattention  
Multiple 
answers 

Total number 
of correct 
answers 

AVERAGE 223,9 666,5 29,7 37,3 11,9 538,7 
MODE 191 - 9 29 9 529 
MEDIAN 192 696,5 24 29 11 546,5 
MINIMUM 190 505 9 10 1 475 
MAXIMUM 356 782 72 69 23 595 
VARIANCE 3181,211 8466,944 494,9 505,1222 52,98889 2184,678 
ST. DEV. 56,40223 92,016 22,24635 22,47492 7,279347 46,74054 
coef variance 0,251908 0,138059 0,749035 0,602545 0,61171 0,086765 

Table 3. Descriptive statistics for rectangle. 

 

Variability 
required to 

respond 
Time required 

to respond 
Impulsive 

errors 
Errors due to 
inattention  

Multiple 
answers 

Total number 
of correct 
answers 

AVERAGE 249 624,9 21,3 16,7 3,1 602 
MODE 236 519 18 9 2 619 
MEDIAN 243 613 17,5 14,5 2 613 
MINIMUM 211 519 9 9 0 566 
MAXIMUM 336 783 51 43 12 630 
VARIANCE 1067,778 9974,767 165,1222 104,2333 12,54444 646,2222 
ST. DEV. 32,67687 99,87375 12,84999 10,20947 3,541814 25,4209 
coef variance 0,131232 0,159824 0,603286 0,611346 1,142521 0,042227 

The results of the research show that the mean values are much closer in the case of rectangles than in the 
case of squares, and that the scatter of the values is generally much smaller in the case of rectangles. This 
indicates that the use of rectangles results is better in averaging and that the answers are very close to the 
normal probability distribution. Although the minimum is higher for rectangles than for squares, the maximum is 
lower, ie the range is smaller. By analyzing the results obtained by descriptive statistics shown in Tables 2 and 
3, we can conclude that the perceptual attributes of the visual stimulus shown through the "rectangle" show 
better results, ie extremes and scatter are mitigated, and the total number of correct ones is increased. Variability 
is very strong for squares only for the variable Errors due to negligence, and for rectangles in Multiple answers, 
relatively strong for squares in Errors due to inattention, variable Multiple answers, and for rectangles in Errors 
due to impulsivity and Errors due to inattention. In other variables, the variability is relatively or very weak. 

For further statistical examination (correlation), descriptive statistics for the difference of results was 
obtained (Table 4). 

Table 4. Descriptive statistics for the difference square-rectangle. 

 

Variability 
required to 

respond 

Time 
required to 

respond 
Impulsive 

errors 
Errors due to 
inattention  

Multiple 
answers 

Total number 
of correct 
answers 

AVERAGE 25,1 -41,6 -8,4 -20,6 -8,8 63,3 
MODE - - 0 - -17 - 
MEDIAN 38 -56,5 -4,5 -18 -9 53 
MINIMUM -108 -199 -47 -57 -17 -25 
MAXIMUM 146 198 23 28 0 151 
VARIANCE 4637,656 17756,04 413,3778 835,6 37,51111 2769,344 
ST DEV 68,10033 133,2518 20,33169 28,90675 6,124632 52,62456 
koef variance 2,713161 -3,20317 -2,42044 -1,40324 -0,69598 0,831352 
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In this manner, the averaging of the rectangles was once again confirmed. 

To determine a statistically significant difference between the perceptual attributes of the visual stimulus, 
after descriptive statistics, a t-test for small samples was performed, the results of which are shown in 
Table 5. 

Table 5. T-test. 

 

Variability 
required to 

respond 

Time 
required to 

respond 
Impulsive 

errors 
Errors due to 
inattention  

Multiple 
answers 

Total number 
of correct 
answers 

Degree of freedom 9 9 9 9 9 9 

t-value 1,170552 -1,07399 -1,31906 -2,02964 -5,17587 3,815376 
Acceptable level of risk 10% 10% 10% 5% - 0,1% 

After the t-test, it was found that there is a statistically significant difference for these two sets (square 
and rectangle) and for variables: Time variability, Time required to respond and Errors due to inattention 
with high accuracy, but for values for Multiple answers there is no statistical significant difference, while 
the Total number of correct answers is very small. This confirmed the second hypothesis H2 that there 
is an influence of certain perceptual attributes of visual stimuli on the variability of attention which results 
in the creation of noise in the communication channel between a sender and a receiver. 

4 CONCLUSIONS 
Communication is interaction, exchange of information, messages and experiences, creation of new 
knowledge, ideas and conditions intertwined into our daily functioning. The communication process 
consists of at least five elements, namely the sender, the message, the recipient, the delivery system 
(channel) and the context [23]. "Noises" and obstacles to successful communication appear "from" all 
factors of the communication process. Getting to know them reduces and disables their negative impact 
on the communication process itself. Frequent barriers can also occur as a result of differences in an 
individual's perception. 

Visual perception iincludes the reception, processing, organization, and assimilation of information from 
the environment within the central nervous system. The central nervous system can be hyper-reactive 
or hyper-reactive to incoming information, which is reflected in the outcome of the communication 
process of an individual. The term threshold refers to the limit values that separate stimuli in the sense 
that they provoke or do not provoke a perceptual reaction, and thus affect the communication process. 
Difficulties in discrimination or localization and attention variability can also affect the communication 
process [24]. The results of the experimental study show that there is a statistically significant difference 
between the stimulus threshold between the experimental and control groups of subjects. For the 
variable Attention Variability, the threshold of stimulation is lower in children with ADHD and is 192 ms, 
compared to the control group of subjects where it is 275 ms. Difficulties in attention variability can 
manifest themselves in the form of difficulties in monitoring and performing tasks, instability, difficulty 
focusing on activity or difficulty switching from one voluntary activity to another, reduced resistance to 
distractors, etc. [13]. During the communication process, individuals with ADHD need more time to 
answer questions, find it difficult to focus on the course of the conversation, and are prone to react to 
different distractions from the environment that is getting their attention, while losing focus on the course 
of the conversation and their focus on the interlocutor and focus on the essential determinants of the 
conversation. 

The results of this experimental study show that there is a significant influence of the perceptual 
attributes of the visual stimulus, primarily the shape of the visual stimulus on the given variables. The 
perception of the attributes of visual stimuli (primarily the shape and size of the stimulus) is extremely 
important for the outcome of the communication process. The ability to perceive perceptual attributes is 
determined by the efficiency of information transfer from a sender to a receiver, with the goal of 
minimizing distraction during the communication process. The result was analyzed according to the 
variables used in the research, and the visual stimulus was presented in the first phase of the research 
in the form of a square, while in the second phase it was presented in the form of a rectangle. Several 
studies confirm the hyperreactivity of the central nervous system in children with ADHD to visual stimuli 
[25]. Sensory processing difficulties associated with visual perception are crucial for performing visual 
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processing tasks, such as matching shapes or objects, or tasks that contain unknown stimuli or subtle 
discrimination, which is also evident during the communication process. Comparing the obtained values 
according to the mentioned variables (Variability required for response, Time required for response, 
Errors due to impulsivity, Errors due to inattention, Multiple responses), higher values are observed for 
squares compared to rectangle, except in variable “Total number of correct answers” where there were 
more correct answers either by performing the task in the form of a rectangle. In accordance with the 
obtained results, we can confirm that the shape and size of the visual stimulus can positively affect the 
outcome of the communication process, and that minor errors due to carelessness occur when the visual 
stimulus is larger and rectangular. The results of this study agree with previous studies that in children 
with AHDD there are difficulties in inhibition and selection of visual stimuli compared to children without 
difficulties [26] with added value to the examined characteristics of visual stimulus, the results of which 
can be seen in the adjustment of educational programs and influence the greater success of the 
communication process, inhibiting the characteristics of visual stimuli that show greater variability of 
attention of an individual with ADHD, and at the same time using the guidelines of this study, distractions 
during the communication process in the visual field in children with ADHD can be reduced. 

Given the competitiveness, dynamics and diversity of communication processes, it is extremely 
important to study the importance of stimuli, as well as individual characteristics of an individual, and 
their threshold of stimuli depending on the difficulties they encounter to make communication a truly 
interactive process, taking into account " noises and all their specifics, especially in the population of 
children with ADHD that has a prediction of growth in the coming years. As the environment in which 
children find themselves is constantly changing, the constructs of communication models have to adapt 
to these changes. The speed of the change is increasingin the environment of information, education, 
rehabilitation or the educational organizations themselves. 
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DESIGN OF PROFESSIONAL SKILLS IN HIGHER EDUCATION 
WITHIN THE FRAMEWORK OF A CIRCULAR ECONOMY 
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Universidad Politécnica de Madrid (SPAIN) 

Abstract 
For the year 2030 a radical change in the economy is expected that affects the way of manufacturing 
and consuming. It will go from a linear economy to a circular one where it is assumed that 1,500,000 
jobs will have been generated in the territory of the European Union. Many of these jobs will require new 
knowledge and skills in the field of sustainability. Universities must equip their students with the key 
competencies to be agents of change. These competencies cover lines related to energy efficiency, the 
reuse of recovered materials, renewable energies and the lengthening of the useful life of products, to 
give a few examples. This paper presents the experience carried out at the Polytechnic University of 
Madrid to focus this training towards the 2030 horizon, under three scenarios: The first is the basic one, 
which would affect the economy in a mild way, with changes in business management models, but not 
in all sectors; the second is a moderately circular scenario, with the application of the European 
“package” and a slight but generalized sectoral transformation; the third involves a radical change in the 
way we produce and consume through regulatory obligations and short time intervals, involving all 
sectors, including public administrations. Given these three possible scenarios, it is concluded that the 
profiles that are supposed to be most in demand are: professionals in science and engineering; urban 
mining, construction, manufacturing and sustainable mobility; production and management of 
specialized services and data processing; managers of companies in circular economy and customer 
service. In this study, it is estimated that some 450,000 jobs will be generated in Spain between now 
and 2030. The key sectors that would be affected and that have been detected in the study are: food 
with 25% of these jobs, energy and transport (renewable generation and energy efficiency), with another 
25%; materials (waste and its recovery) 50%. These data are what will help to configure the university 
training offer to promote the employability of the so-called "agents of change". As a conclusion, it is 
obtained that higher education is in a unique position to achieve these changes. Through teaching, 
applied research, and student-led initiatives (fostering entrepreneurship), scalable and replicable 
solutions can be found that deliver medium and long-term results and impacts. Students moving through 
higher education systems are a key group of "catalysts" who can be mobilized to learn, think, and act 
differently in order to impact the linear system and act as agents of change. To do this, they must be 
able to transfer and assimilate new technologies, including digital ones, and circular production modes 
that help make sustainable decisions and, therefore, their future employability. 

Keywords: higher education, employability, skills, circular economy. 

1 INTRODUCTION 
Given the fast-paced qualitative change cutting through our society and the gradual tertiarization of our 
economy, technology does and, in all probability for many years to come, will play an increasingly 
important role in the transition towards a circular economy, as the circular economy approach also offers 
opportunities for new business models (such as product leasing, data-driven reserve logistics and 
remanufacturing) that recognize the value of the resources integrated into the products and, at the same 
time, provides users with a better service [1],[2].  

Clearly, administrations and enterprises can use, even if they do not fully master, the circular 
technologies that they procure either built into equipment and processes or through outsourcing. But the 
circular economy approach also complies with the broader requirements of sustainable development 
listed by Hopwood et al. [3], as it promotes a better use of finite resources, increases the resilience of 
the economic system, improves job opportunities [4] and promotes the development of technology and 
business studies [5]. In other words, there are other options apart from purchasing a data processing 
machine or computer without having to design it oneself. Therefore, a company may be at a different 
level of appropriation with respect to the specific technology that it is using.  

Higher education institutions play a primary role in driving and realizing new frameworks for managing 
resources. While public organizations and private enterprises are making headway with regard to the 
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introduction of circular economy practices, it is unclear what contribution education practitioners are 
making. Therefore, as the main function of a higher education institution is to accredit and transform 
knowledge into innovation, universities should engage students in the process [6],[7],[8]. Bearing in mind 
that the current social environment is particularly hard to control, incentivize and interconnect, 
extracurricular activities could improve social skills and employability [9],[10],[11]. In this respect, 
partnerships with industry may be beneficial for rounding out or superimposing basic knowledge [12]. 

2 BACKGROUND 
One common element of the job classifications derived from the circular economy (International Labour 
Organization [12] is a focus on the improvement of the efficiency of materials and resources (including 
waste reduction through materials reuse and recycling); broader approaches to resource efficiency and 
industrial ecology; renewable energy; increased energy efficiency, and elements of the sharing 
economy. Another important point made by circular economy researchers refers to the ILO’s definition 
of green jobs [14] as decent jobs. 
The circular economy model within the European action programme [15] is basically a system of 
industrial services that replaces the classical concept of linear life cycle by recommending the redesign 
of materials flows supporting the use of renewable energy sources. Its main aim is to eliminate waste 
through the circular design of materials use, product use and systems applications. This is achieved by 
introducing efficient business models [16],[17] and scales of technology appropriation for a transition 
from linearity to circularity. 

a)  Simple transition: the enterprise is capable of maintaining current production, carrying out simple 
maintenance and even repairing equipment; it may provide technical assistance to third parties, 
or even have production engineers and host higher education students for their compulsory work 
placements, but its freedom of action is limited. This is the case of small enterprises or plants with 
modest production capacities or very simple manufacturing processes or systems.  

b)  Complex transition to high technical quality: the enterprise is capable of manufacturing to strict 
quality standards and introducing process changes and improvements and even completely 
transforming production. It has more freedom of action, better mastery of technology use and is 
more diversifiable; it has qualified engineers that work with higher education departments and 
research groups, and there is the potential to enter into agreements with third parties and 
capitalize on new surpluses. 

c)  Transition based on eco-design: the enterprise is capable of essentially transforming and 
redesigning the process. It has absolute freedom to do business and negotiate with third parties; 
it has highly qualified personnel to deploy process-related disruptive innovations, and innovation 
is properly managed as a separate business function of the enterprise. 

However, this level of appropriation may be insufficient for the enterprise’s circular strategy, and it may 
be regarded as necessary to progress towards full mastery of the technology [18]. Assimilation is the 
internal process whereby the enterprise can move to a higher level of technology appropriation. 
The education system is modernized by university participation in these transition levels [19], setting up 
sustainable development campuses where future circular economy leaders can learn about the 
environment. Cross-curricular training should address the benefits of recycling, higher reuse-associated 
returns and the importance of biological flows. To do this, higher education institutions must integrate 
sustainable development into their strategies and combine on-campus projects with a solid curriculum 
and community action. It is also necessary to educate managers, teaching, research, administrative and 
services staff and students as to the different sustainable development approaches and their outcomes 
[8],[20],[21],[22],[23]. 
Consequently, industry will have need of future graduates with a series of competencies related to the 
circular economy, as pointed out by Charnley et al. [24], and be aware of the need to strike a balance 
between specific design knowledge and interdisciplinary skills, indispensable for problem solving 
applying a broader perspective of circular economy practices [25]. Ten capabilities were considered to 
be key learning goals for designers to champion the transformation of industry to a circular economy.   
In this paper, we reviewed the literature on both the employment to be generated in the circular economy 
[26],[27],[28],[29],[30] and the analysis of jobs examining the skills levels and basic knowledge required 
by sectors and occupations [26].[31],[32],[33]. To the best of our knowledge, [34],[35] published the only 
research addressing the question of whether green jobs are different to non-green jobs in terms of skills 
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and human capital. [34] found that ecological skills call for high-level production, design and technology 
knowledge and expertise. Likewise, [35] found that, on average, green jobs demand high-level cognitive 
and interpersonal skills and require higher levels of education, work experience and on-the-job training 
than non-green jobs. However, the above-mentioned studies only include some circular economy 
components, as they focus exclusively on ecological occupations and do not include the non-ecological 
circular economy. 
Thus, the European Union estimated that jobs directly associated with the circular economy would 
employ 3.9 million people [36], a question that is considered to be extremely optimistic measured strictly 
in ecological transition terms. Other studies have output inconsistent data on the generation of circular 
employment in the 2020 horizon, but they all agree that there will be clear growth at European Union 
and world level with the right approach to the profile of future engineers [14],[37],[38],[39],[40],[41]. 

3 ANALYSIS OF THE ISSUE OF CIRCULAR TECHNOLOGY ASSIMILATION 
One of the strategic factors with a view to any technology assimilation is workforce training. It is of vital 
importance for enterprise innovation staff to have access to research centres, and in-house staff training 
should be considered both as a means to and the end of assimilation, as providers do not allocate 
enough resources for technology transfer, making it indispensable to round out them out with higher 
education inputs through its graduates.  
There are two types of training in this field:  

- External, multidisciplinary training 
- Internal, standardized training. 

In this paper, we conducted an exploratory study at sector level of employability with respect to both 
new entrants (university graduates) and re-entrants (after workforce retraining) within the circular 
economy framework.  
To do this, we resorted to a 20-question survey administered to a sample of 100 organizations grouped 
according to previously defined circular strategies according to the circular economy package [36] 
(Table1). 

Table 1. Circular strategies for technology assimilation in the face of change. 

Strategies Jobs 
Prioritize renewable energies Repair and maintenance 

Construction and engineering 
Administration 

Extend product lifetime Maintenance and repair 
Transport 
Manufacturing 

Use waste as a resource Construction 
Transport 
Management 

Rethink the business model Entrepreneurship 
Logistics 
Management 

Collaborate to create joint value Business and financial services 
Personnel and management services 

Design ecologically Art 
Design and media 
Manufacturing 

Incorporate digital technology ICTs 
Business and financial services 
Sales and marketing 
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Likewise, these circular schemes can be combined or alternated from the educational viewpoint. In any 
case, at the present time, the learning scheme for the circular economy should set out to identify a 
uniform workforce for training, where uniformity refers to positions and qualifications, suitably assigned 
to classes according to three levels (Table 2). 

Table 2. Identified circular economy employability levels. 

Level Description Qualification Circular competencies 

1 Knowledge: understanding of the basics 
of a job and the underlying reasoning 
processes  

Elementary 
occupations: 
sales 
representatives, 
accountants, 
operators 

Design 
Sales 
Marketing 
Accounting 
Logistics 
Communication 
Manufacturing 

2 Application: use of the acquired 
knowledge to solve problems in practice 

Technicians  Computer science 
Finance 
Engineering 
Architecture 
Construction 
Electronics 
Quality control 

3 Management: undertake processes of 
analysis or synthesis regarding complex 
or new situations and decide on the 
method and knowledge to be used 

Managers Business management 
Administration 
Systems analysis 
Procurement 

Following on from the above, there are three educational axes that ultimately reflect each of the 
workforce training goals, whereas the segments represent the contents that would lead to the 
achievement of the above objectives (Fig. 1). This theoretical structure is overly rigid and conforms to 
the traditional workforce training schemes implemented by higher education. Now, if the goal is to train 
the workforce for the assimilation of circular technology in the future, it is indispensable to design a more 
flexible model that covers all the enterprise levels, where the training delivered is not merely confined 
to each level but assures that there are points of contact with the levels one step up or down the 
hierarchy, as outlined in Fig 2. However, the deployment of this model requires close coordination 
among educators, steering clear of misconstrued one-man shows, as student training for technology 
assimilation requires teamwork and control. 

 
Fig.1. Traditional higher education. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Level 1 

Level 2 

Level 3 

Elementary 
Occupations 

Manager 

Technicians 
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Fig.2. Circular economy higher education training scheme. 

Evidently, this educational model is better able to cater for future demand and improve graduate 
employability because the circular economy is a heterogeneous set of sectors, value chains and 
economic activities that cannot be easily pigeonholed according to traditional sector divisions. From a 
practical viewpoint, this strategy is consistent with the seven key elements of the circular economy 
(Tables 1 and 3). It has three core elements focused on renewable resources —renewable energies, 
longer product lifetimes and waste as resources— and four circular enabling strategies —circular 
business models, circular design, digital technology and structural collaboration.  

Taking into account the diversity of activities within the circular economy, there is, as for the economy 
as a whole, no universally applicable approach. Circular jobs are any occupations that contribute to one 
of the seven key elements of the circular economy. Therefore, the circular job market will be composed 
of occupations that are directly concerned with materials cycles; for example, elementary circular jobs 
(Level 1) like a home appliance operator or technician. A second block of circular jobs develop the 
systemic elements that are required to scale up, speed up and deploy Level 1 circular jobs (for example, 
scientists or data architects). A third block covers any employment generated directly or indirectly by 
combining Level 1 and Level 2 jobs, that is, enabling or managerial circular occupations. This should 
clarify the scope and diversity of the circular labour market and the need for technology assimilation. 

Table 3. Higher education graduate employability with regard to circular economy technology assimilation. 

Strategies Increased employability expected for graduates trained 
 according to the circular education scheme 

Renewable energies Classical renewable energies: low growth, as they are now considered to be a 
mature product 

Extend product useful lifetime  Repair: very high growth, affecting the manufacturing industries and products 

Use waste as a resource Recycling: moderate growth, as it is now considered to be a mature product 

Rethink business models Renting, leasing, sharing: moderate growth owing to high investment level 

Collaborate to create joint value Networking professionals, associationism and platforms: low growth, as, 
although there is social demand, the added economic value is low 

Design ecologically Eco-design: high growth 

Digitalization Application of digital technologies to the economy: very high growth 

The implications of the diversity of circular jobs with respect to the demand for skills and knowledge has 
fine distinctions, where the design of circular jobs generally calls for higher educational levels. On-the-
job training is more important for elementary circular jobs, and the enabling jobs requiring higher 
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education cover a broader range of branches of knowledge. In other words, a circular economy requires 
both engineers and business developers, experts in communication and sales representatives with 
knowledge of the circular economy. At the same time, growing collaboration between and integration of 
different value chain steps leads to vertical diversification across value chains, and, therefore, to an 
overall improvement in the skills of all value chain participants. In fact, unlike green jobs, circular jobs 
require huge workplace diversity. 

4 CONCLUSIONS 
To develop and improve the employability of the circular workforce required for the transition in the 2030 
horizon, the assimilation of circular technologies according to the seven strategies adopted in this paper 
must be underpinned by a series of support actions implemented by government and industry. To satisfy 
the demand for a highly qualified labour, for example, circular economy thinking must be integrated into 
and adopted by higher education. On the other hand, in the case of specially trained labour, public-
private partnerships with dual learning institutes should connect industry with higher education to 
anticipate the assimilation of fast-developing technologies. To do this, industry must start up its own 
programmes, as it is at the vanguard of these technological and sector developments. However, 
governments must take responsibility for guaranteeing of stable links between systems and facilitate 
partnership opportunities. To support, direct, monitor and adjust this action at regional and institutional 
level, it is necessary to develop a shared understanding of the circular economy in general and the 
circular labour market in particular. The seven key elements of the circular economy and the 
methodology that is presented in this paper are certain to make further headway in this direction. The 
circular economy has the potential to provide wellbeing for society on a planetary scale. Jobs will 
improve wellbeing, contributing to social prosperity and fair distribution of wealth by helping to guarantee 
a fair transition towards labour and worker circularity. 
Training is to be deployed through the cross-curricular inclusion of the seven circular labour strategies 
into higher education academic programmes. Retraining or upskilling courses and seminars should also 
be introduced where expert staff from enterprises demonstrate the latest circular technologies. The 
delivery modes and characteristics of the target audience (students and enterprises) of such courses 
and seminars should be defined down to the last detail. Specialized postgraduate programmes 
promoted by higher education institutions have not always met with the expected enthusiasm and 
resonance, probably because industry, which has the real expertise, does not regard the teaching staff 
teaching curriculums put together by universities to have the authority to teach the subject matter, and 
is reluctant to send its workforce on such courses. 
Finally, the aim of this paper was to strengthen and broaden circular knowledge transfer according to 
three stages: 1) activity focus, addressing the circular economy activity within higher education 
institutions; 2) process focus, where higher education and industry are interconnected and amplify each 
other; and 3) system focus, aimed at inserting the circular economy into the structure of the learning 
process. 
A very important step for improving the understanding of and transition to the circular economy and 
improving graduate employability would be to promote a better common understanding of the circular 
economy and a broader inclusion of this thinking into our learning environments. 
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TRAINING STUDENTS TO TAKE LEADERSHIP IN SOCIAL CHANGE

J. Johnston

George Mason University (UNITED STATES)

Abstract

International issues of access to vaccines and medical care for covid-19 have combined with existing
poverty and immigration conflicts to bring the linked problems of social justice and social change to the
forefront of public discussion. It is important to inspire students in high school or college, as well as adult
learners to:
(a) define important social issues to which they can contribute in positive, practical ways, 
(b) use talents and skills that they can accurately identify in themselves and 
(c) find an employer that will encourage and support their goals. 

This progression will be most productive if students actively choose a particular leadership style or
combination of styles that will render them most effective as they take increasing ownership of their
social justice involvement. 

I will share two modules that enable the four steps listed below, using several activities that can be
adjusted for the amount of time available for instruction plus the age levels of the students involved:
either an Advocacy letter for younger students or a “Leadership for Change” progression for more
advanced/older learners. Both include use of local and international news sources to identify a significant
social problem. Students then learn to conduct a SWOT analysis both on themselves and the
organization they would contact, either to sponsor change in the community change or to employ the
student for change from within. For more advanced/older students, there is an additional leadership
analysis activity featuring three models suited to different organizational situations. The three can be
deployed separately or in combination. Finally, there is a visual presentation activity that can be used to
share student projects, either virtually or in person.

Keywords: Equity, social justice, SWOT analysis, situational leadership, inspirational leadership,
transformational leadership, social change, core values.
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PRESENTING A LITERATURE REVIEW WITH INFOGRAPHICS: 
CREATIVITY COMPETENCE FOR MASTER STUDENTS 

María de-Miguel-Molina, Virginia Santamarina-Campos, Blanca de-Miguel-
Molina, María-Ángeles Carabal-Montagud, Daniel Catalá-Pérez 

Universitat Politècnica de València (SPAIN) 

Abstract 
In this work we present the results of encouraging creativity in a Master subject where its thematic, 
research methodologies, could be sometimes quite academic for the students. The first objective in this 
experience was to apply a STEAM competence, Science, by means of giving freedom to the students 
to select a topic of interest and create research questions about it. The second objective, one the 
literature review was developed, was to apply a second STEAM competence, Arts & Design, using a 
digital tool for representing their analysis in a creative way. For doing so, we decided to present them 
different infographic open applications that help them to represent their study. But again, we did not 
provide a compulsory template or graphic, letting them to explore the tool and to select the way of 
representing their results. As we observed, the level of creativity was different depending on the student 
but all of them made the effort to use the tool. Moreover, we suggested a second tool, the visualization 
of literature maps with software tools, in order to explore future research gaps of interest. At the end of 
the experience, we delivered a questionnaire to the students to review all the STEAM competences, 
including creativity within Science and Arts & Design. 

Keywords: infographic, STEAM competences, creativity, literature review, literature map, master level.  

1 INTRODUCTION 
The work that we present is developed within two educational innovation and improvement projects 
of the Universitat Politècnica de València (UPV). They are composed by professors from two 
departments, Management and Conservation & Restoration of Cultural Heritage, to achieve synergies 
that allow us to cover all STEAM strategies. In the first project, “Applying STEAM strategies in the 
areas of Social Sciences and Art”, we propose in our subjects the development of Science, 
Technology, Enginnering, Arts & Design and Maths competences. In this case, we have focused on: 
being able to establish research questions/hypotheses (Science competence) and to propose creative 
solutions (Arts & Design competence). In the second project, “Infographics. Use of Information and 
Communication Technologies (ICT) in the visual and creative representation of content for teaching”, 
the aim is that the students would be able to synthesize contents and to represent them through 
infographics, with free and open software. 

In the UPV, the Arts & Design competence is often absent from the subjects that do not belong to the 
field of Fine Arts [1], so its incorporation leads us to the development of STEAM competences, going 
beyond the purely technological or scientific ones [2]. Roberts [3] already highlighted the need to 
promote creative programs, aimed at helping young people to find paths to the creative industries. 
Moreover, studying at a technical university can give greater value to their curricula [4].  

The aim of the subject “Research Methodologies” is to introduce the students the basics of research 
methods for the social sciences to assist them in developing their Master's Thesis. For achieving this 
goal, we cover these specific education objectives: 

- Learn how to use some bibliography software while reviewing the literature.  
- Find a subject of academic research/knowledge contribution.  
- Differentiate qualitative & quantitative research methods.  
- Develop research with and for communities, seeking for sustainable development goals. 

From them, some student outcomes are expected: 
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• To acquire and understand the sufficient knowledge for having the basis and opportunities to 
develop and apply innovative ideas, within a research context. 

• To acquire the pertinent learning skills to continue studying in a self-guided and autonomous way. 
• To propose, analyse, validate and interpret solutions in real situations within the different 

company's areas. 

Moreover, the activities proposed for covering generic student outcomes are: 

• Comprehension and integration: The student must present a protocol whose topic will be 
developed with the supervisor. The student will plan the final work of the subject with this protocol. 

• Critical thinking: The student will propose, discuss and draw conclusions from the tasks developed 
along the course, including evidences with the use of technology. 

• Specific tools: The student must present an academic review whose topic will be developed with 
the supervisor. The student will collect a reference list of around 20 references on a particular 
subject to present a short review. Key points are:  
a) propose innovative and relevant topics.  
b) work with autonomy, based on the objectives proposed.  
c) present an original analysis.  
d) propose a future research goal. 

As we can see, to be innovative is encouraged by the subject outlines, but we wanted to go further and 
apply a creative tool that let them to explain a conceptual work in something very specific such an image. 

2 METHODOLOGY 
The experience was developed in four phases. Two of the assignments were compulsory and the third 
one was elective for the students. In the first step, the Science competence (S) was applied [5] and the 
students should develop a protocol proposing research questions around any topic of interest. According 
to Feldt [6], a research question (RQ) is a question that your study sets out to answer and it must be 
accurately and clearly defined.  

In the second step, the Arts & Design competence (A) was applied, asking them to create an 
infographic from their literature review. The use of infographics lets to optimize the knowledge 
process, based on a smaller quantity and greater precision of the information. A good infographic 
should: 

- Allow to process the information in less time and effort than through other means. 
- Be attractive and impressive. 
- Be reliable. The information presented must be true. 
- Concentrate the most relevant information that we want to communicate. 

For creating the infographics, we proposed different open software tools, such as Piktochart or Easel.ly. 
All these platforms provide templates than can help them to represent the information. We provided 
them two examples to see how the same info could be represented highlighting different aspects, in this 
case the interrelations (Figure 1) or the timeline (Figure 2), but they could choose other point, for 
instance the geographical (placing the items in a map). 
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Figure 1. Example of infographic based on the interrelations among theory paradigms 

 (own elaboration with Easel.ly). 

In Figure 2 we used Xmind that, although it is focused on mind maps, has also some tools to create 
different graphics. 

 
Figure 2. Example of infographic based on the timeline of theory paradigms (own elaboration with Xmind). 

In the third step, who was a voluntary assignment, we suggested them to create a visual literature map 
with their references, collected through Scopus, in order to check the co-ocurrences among the different 
keywords and identify future research gaps. For this part, they could also select different open software 
tools, such as VosViewer or AtlasTi. 

In the last stage, a questionnaire regarding the STEAM competences was delivered (Figure 3). This 
questionnaire had been checked previously by the STEAM project members. It was provided to the 
students in-person, so that we were with them to solve doubts. 
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Figure 3. STEAM questionnaire for Master students (own elaboration). 

3 RESULTS 
The first assignment was completed by all the students, they were able to provide research questions 
for a topic of their interest. For this subject, the students’ RQs are mainly Exploratory. Therefore, they 
can be [7]:  

• Existence: “Does X exist?”, “Has coronavirus reduced the cities pollution?” 
• Descriptive: “What is X like?”, “What are microalgae food properties/attributes?”, “How can we 

categorize/measure a company green image?”, “What are the components of agile 
methodology?” 

• Comparative: “How does a traditional music promotion differ from an artist own promotion?” 

The second assignment was also accomplished, with different ways of representation, more or less 
creative. Some students were able to provide the most important information with the image, while for 
others it was more difficult and maybe the figures were too simple.  

                   STEAM    
         INNOVATION AND EDUCATIONAL IMPROVEMENT PROJECT 

 
 

* The Project STEAM, coordinated by Professor María de Miguel, is compound by professors from the 
Faculty of Business Administration and the Faculty of Fine Arts, and its objective is that the students will 
be able to apply STEAM strategies (Science, Technology, Engineering, Art&Design, Maths) in order to 
develop Service-Learning outside activities that could be applied in the community. 
 
 

STUDENTS’ SURVEY 
 
Answer these questions thinking of the bulk of subjects. Put a cross in your program 
course: [  ] First [  ] Second. 
 
- Science Competence. 

o Do you ask yourself own questions around a topic that arouses your curiosity?  
[  ] Yes [  ] No 

o Have you given different answers to these questions? [  ] Yes  [  ] No 
o Have you provided conclusions to the results obtained? [  ] Yes  [  ] No 

- Technology Competence. 
o When some technological tool has been proposed (digital platforms, software, 

images, etc.), have you needed more time to use it than the one programmed? 
[  ] Yes [  ] No 

o Has this tool been useful to analyse different perspectives to solve the same 
problem? [  ] Yes  [  ] No 

o Do you think it would be useful in your career? [  ] Yes  [  ] No 
- Engineering Competence. 

o Have you selected different variables to take a specific decision? [  ] Yes  [  ] No 
o Have you measured it? [  ] Yes [  ] No 
o Have you included the expected benefits when the solution would be 

implanted? [  ] Yes  [  ] No 
- Arts& Design Competence. 

o Does drawing and/or designing help you to ideate and create? [  ] Yes  [  ] No 
o Does collaborative design in teams help you to synthetize different points of 

view? [  ] Yes  [  ] No 
o Do the changes in the classroom (moving furniture, using walls and flip chart 

papers) contribute to develop your creativity? [  ] Yes  [  ] No 
- Maths Competence. 

o Have you been required to apply maths skills? [  ] Yes [  ] No 
o Have you needed your professor support to propose or solve calculations? [  ] 

Yes [  ] No 
o Have you improved your understanding to calculate costs and benefits in a 

project? [  ] Yes  [  ] No 
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The third assignment, that was voluntary, was presented only by few students. Anyway, as all of them 
presented their works in the classroom, their classmates could see the potential of the tool. We provided 
also an example [8] to show the possibilities of the software, in this case VosViewer (Figure 4): 

 
Figure 4. VosViewer visualization from [8] (own elaboration). 

Finally, the questionnaire was provided and, as we can observe in Table 1, both competences were 
covered with this activity. To the question “Do you ask yourself own questions around a topic that 
arouses your curiosity?”, all of them agreed. And for the question, “Does drawing and/or designing help 
you to ideate and create?”, 93% of the students agreed. 

Moreover, it is also interesting to pay attention to the Technology competence. Even if 64% of the 
students think that the technological tools proposed have needed more time to learn, they are useful to 
analyse different perspectives for solving the same problem and they would be useful in their career [9]. 

Table 1. Results of the STEAM questionnaire (own elaboration). 

COMPETENCE QUESTIONS YES NO 

Science Do you ask yourself own questions around a topic that arouses your 
curiosity? 

100%  

 Have you given different answers to these questions? 50% 50% 

  Have you provided conclusions to the results obtained? 57% 43% 

Technology When some technological tool has been proposed (digital platforms, 
software, images, etc.), have you needed more time to use it than the 
one programmed? 

64% 36% 

 Has this tool been useful to analyse different perspectives to solve the 
same problem? 

100%  

  Do you think it would be useful in your career?  100%  

Engineering Have you selected different variables to take a specific decision? 93% 7% 

 Have you measured it? 78,5% 21,5% 

  Have you included the expected benefits when the solution would be 
implanted? 

93% 7% 

Arts&Design Does drawing and/or designing help you to ideate and create? 93% 7% 

 Does collaborative design in teams help you to synthetize different 
points of view? 

78,5% 21,5% 

  Do the changes in the classroom (moving furniture, using walls and flip 
chart papers) contribute to develop your creativity? 

78,5% 21,5% 

Maths Have you been required to apply maths skills? 78,5% 21,5% 

 Have you needed your professor support to propose or solve calculations?  28,5% 71,5% 

  Have you improved your understanding to calculate costs and benefits in 
a project? 

71,5% 28,5% 
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4 CONCLUSIONS 
Working the STEAM competences is not always easy, depending on the subject. Our challenge was to 
integrate Science and Arts & Design in a subject on research methodologies, and we managed to do it 
through the use of infographics. This is the result of our collaboration in a multidisciplinary team, where 
we create a lot of synergies between arts and management. 

Anyway, in the future we could improve these competences more. Our university (UPV), has been 
evaluating, since the last years, different transversal skills [10] and, recently, it has also incorporated 
the Sustainable Development Goals (SDGs) [11]. In our STEAM project, we have related all of them as 
we think that STEAM competences are easier to understand for the students. In our Master Programs, 
we observe that we have still some of them to cover [8], so it would be convenient to complete them 
through new practices and activities. Specifically, we observed that the cross-sectional competence 
UPV 5 (Design and project) is not enhanced and it could be related to S (Science). 

As for the SDGs that are not covered, they could be related to A (Arts & Design). Particularly, taking into 
account the importance of contributing with innovative and creative ideas, the SDGs could be: SDG 1. 
End poverty in all its forms everywhere, SDG 3. Ensure healthy lives and promote well-being for all in 
all ages, SDG 4. Ensure inclusive, equitable and quality education and promote lifelong learning 
opportunities for all, SDG 5. Achieve gender equality and empower all women and girls, SDG 8. Foster 
sustained, inclusive and sustainable economic growth, full and productive employment, and decent work 
for all, SDG 10. Reduce inequality within and between countries, SDG 16. Promote just, peaceful and 
inclusive societies, SDG 17. Revitalize the World Alliance for Sustainable Development. And for 
example, in the case of this subject, in the next years it could be a challenge to start from the SDGs to 
choose a topic of interest. 

In short, we observe the importance of STEAM strategies to achieve a more complete and creative training 
for our students and, nowadays, we can find a lot of open and free software tools to accomplish it. 
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LINKING SCIENCE, RESEARCH AND EDUCATION TO ENHANCE 
COMPETENCES WITH REGARD TO CRITICAL INFRASTRUCTURE 

RESILIENCE 

Mária Lusková, Katarína Mäkká 
University of Žilina (SLOVAKIA) 

Abstract 
Students` scientific activity at the Faculty of Security Engineering of the University of Zilina (FSE UNIZA) 
has become an integral part of supporting students' scientific and educational activities and is also a 
great benefit for students themselves, because based on positive experiences it develops their scientific 
research creativity and professional self-assurance. 

The aim of the paper is to present the results of a questionnaire survey conducted among the FSE 
UNIZA students to find out whether Students` Scientific Competition contributes to the acquisition of 
new knowledge and increase their competencies, in the field of increasing the resilience of critical 
entities providing basic services. The results of the survey will also be beneficial for the management of 
FSE UNIZA, in particular by providing information on the main reasons for students' involvement in 
Students` Scientific Competition and at the same time can contribute to the improvement of activities 
aimed at promoting the students` scientific activities. 

Keywords: education, research, students' scientific competition, survey, critical infrastructure. 

1 INTRODUCTION 
Today's modern society depends on a number of infrastructures in terms of its functioning. Infrastructure 
which is vital for the functioning of the state and the disruption or destruction of which would have serious 
adverse consequences for the performance of the economic and social function of the state and thus 
for the quality of life of the population in terms of protecting their lives, health, security, property and the 
environment is referred to as critical infrastructure. The key role of critical infrastructure is the reliable 
provision of services necessary to maintain the most important social and economic activities. Entities 
providing essential services in the internal market must be resilient to incidents, as these can cause 
serious disruptions not only within a particular sector, but also cross sectors and, where also with an 
impact on international systems [1], [2]. 

The Faculty of Security Engineering of the University of Zilina (FSE UNIZA) is a faculty of management 
and technology which has been operating in the higher education system for sixty-seven years. The 
Faculty carries out educational and scientific research activities in the field of ensuring complex societal 
security while also focusing on managing the security of critical infrastructure systems and services. 
Within this profile, it seeks to connect theory with practice, taking into account the peculiarities of the 
security environment and the security system of the Slovak Republic on the one hand and the 
requirements of the present and strategic partners on the other [3]. 

The education of students at the Faculty of Security Engineering of the University of Zilina is therefore 
adapted to the requirements of a knowledge-based society, in order to contribute to the education of 
highly qualified and flexible young professionals who are able, with the required competencies in 
relevant economic, technical and social sciences, to find their employment in enterprises, firms and 
companies from different sectors of the economy (e.g. in entities providing basic services) [4]. The study 
is focused on gaining theoretical knowledge in the form of lectures, seminars, consultations but also on 
gaining practical experience from scientific research work at the Faculty, e.g. through Students' Scientific 
Competition. 

The aim of the paper is to present the results of a questionnaire survey conducted among the Faculty 
of Security Engineering of the University of Zilina students. The questionnaire survey was used to find 
out whether the activities of the FSE UNIZA aimed at connecting science, research and education 
through individual creative and professional activities of students contribute to the acquisition of new 
knowledge and increasing their competencies, i.e. the ability to creatively and critically solve problems, 
identify them, analyse and propose solutions to increase the resilience of critical entities providing basic 
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services that are necessary to maintain vital societal functions and economic activities, as well as the 
employability of graduates in the labour market. 

2 STUDENTS` SCIENTIFIC COMPETITION  
Students` Scientific Competition has a long tradition at the FSE UNIZA. Gradually, it manages to be 
connected with year projects, bachelor's theses and diploma projects [5]. The departments and the 
faculty council of the Students` Scientific Competition have the greatest opportunities in the further 
systematic development of the Students` Scientific Competition. Most of the efforts of the Students` 
Scientific Competition Council are directed towards the organization of the Faculty round of the 
competition and the creation of sections of individual departments.  

Students` Scientific Competition is realized in the form of individual creative and professional activities 
of students of the 1st and 2nd degree of university study under the professional supervision of a 
university teacher or an internal consultant which the student chooses. The main goal of the Students` 
Scientific Competition at FSE UNIZA is to create preconditions for students' scientific and professional 
work by acquiring new knowledge and individual development of their creative abilities. The result of the 
competition is the work of students presented at the Faculty round of the Students` Scientific 
Competition, while the best ones are rewarded with a financial reward and a diploma [3]. 

Students` Scientific Competition is announced by order of the dean. The competition is provided, 
coordinated and managed by the Students' Scientific Competition Council, which is the organizational, 
methodological and advisory body for securing the competition. The Board of Students` Scientific 
Competition has seven members appointed by the dean of the Faculty, the head is the vice-dean for 
science and research. The Secretary of the Students` Scientific Competition Board is an employee of 
the Department of Security and Safety Research whose role is to administer the competition. 

After the announcement of the Students` Scientific Competition, the student chooses one of the 
proposed topics, or chooses his / her own topic and enters the competition in the relevant section 
according to the content focus of the work. The work will be prepared under the guidance of the 
supervisor and will submit the work in printed and electronic form within the set deadline [6]. The 
competition consists of a presentation of works by its authors - students and a discussion in which 
members of the expert jury and the present public ask questions about the work. The expert jury of each 
section will prepare a report on the conclusions of the evaluation, submit it to the head of the Students' 
Scientific Competition Council and select the three best works, which will be awarded a financial reward. 

3 METHODOLOGY 
During the winter semester of the academic year 2020/2021, a survey was conducted at FSE UNIZA. It 
was focused on evaluating the benefits resulting from the interconnection of science, research and 
education in terms of acquiring new knowledge and subsequently increasing students' competencies in 
the field of critical infrastructure resilience. 

Students of full-time bachelor's and engineering studies at FSE UNIZA were addressed in the form of a 
questionnaire survey. The main goal of the survey was to find out whether the individual creative and 
professional activities of students contribute to the acquisition of new knowledge and the enhance of 
their competencies, i.e. the ability to creatively and critically solve problems, identify them, analyse and 
propose solutions to increase the resilience of critical entities. 

The survey involved 206 students from the FSE out of a total of 715 faculty students. In the survey, 
students were asked to reply the following questions: 

1 Did you participate in the Students` Scientific Competition during your studies? 
2 What was the most important reason why you decided to participate in the Students` Scientific 

Competition?  
3 What was the benefit of your participation in the Students` Scientific Competition? 
4 Has participation in the competition contributed to the acquisition of new knowledge and 

enhancing competencies with regard to Critical Infrastructure Resilience? 
Respondents' answers are shown in the following graphs. 
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Figure 1. Respondents' answers. 

 
Figure 2. Respondents' answers. 

 
Figure 3. Respondents' answers. 

41%

59%

Did you participate in the Students` Scientific 
Competition during your studies?

No Yes

43%

34%

23%

The most important reason why you decided to 
participate in the competition was:

Enhance Competences and skills

Consolidation of theoretical knowledge

Linking the competition work with the bachelor's / diploma thesis

26%

34%

21%

16%

3%

What was the benefit of your participation in the 
Students` Scientific Competition ?

Enhance Competences and skills

Acquiring new knowledge

Improving presentation skills

Possibility to link the acquired knowledge and skills in context

I don't know
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Figure 4. Respondents' answers. 

4 RESULTS 
Based on the questionnaire survey conducted, it can be stated that: 

• 78% think that participating in the Students' Scientific Competition has contributed to the 
acquisition of new knowledge and enhancing competencies with regard to Critical Infrastructure 
Resilience. 

• 59% of students participated in the Students' Scientific Competition during their studies. 
• 43% of students stated the possibility to improve their professional knowledge and skills as the 

main reason for participating in a student scientific competition. 
• 34% consider the acquisition of new knowledge to be the main advantage of students' 

participation in a scientific competition. 

• 26% of students consider the improvement of professional knowledge and skills to be the main 
benefit of participating in a student science competition. 

5 CONCLUSIONS 
Students’ scientific activity is a part of educational activity at FSE UNIZA. According to the results of the 
survey, students participate in the Students' Scientific Competition mainly due to the enhancement of 
their competences and skills and consider the acquisition of new knowledge as the main benefit (34% 
of students). In terms of competencies with regard to Critical Infrastructure Resilience, up to 78% 
consider participation in competition to be a benefit in this field. For 23% of students, the main reason 
for participating in the competition is linking the competition work with the bachelor's / diploma thesis. 
21% of student state improving presentation skills as the main benefit of participating in competition. 

Despite the fact that Students' Scientific Competition gives students the opportunity to develop their 
professional activities on a selected topic and teaches students to present, defend and discuss the 
results of their work in front of the professional public, which also allows students better preparation for 
the final thesis, students' interest in participating is relatively low. Therefore, it is necessary for the 
management of the Faculty as well as the teachers themselves to increase the motivation of students' 
participation in competition, especially through: 

• Providing comprehensive information for students about the content of this competition, its goals 
in terms of developing their knowledge, skills and competencies well in advance. 

• Clarification of the advantages resulting from participation in the competition in terms of the 
creation of final theses, as the knowledge and skills acquired in this way can be used by students 
in writing and defending a diploma, resp. bachelor's thesis, in further study or in their future job. 

78%

4% 18%

Has participation in the competition contributed to the 
acquisition of new knowledge and enhance 

competencies with regard to Critical Infrastructure 
Resilience?

Yes No I don't know
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• Timely information and appropriately selected promotion on the school's website which students 
often visit, in order to find out other up-to-date information related to university studies. 

• Provide students with comprehensive information about the formal arrangement and scope of the 
work. 
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IMPROVING STUDENT LEARNING OUTCOMES USING KNOWLEDGE
DISCOVERY

O. Hall Jr., K. Ko

Pepperdine University (UNITED STATES)

Abstract

Early student risk detection and amelioration continue to challenge the management education
community especially in light of COVID-19. . The goal of identifying students at academic risk early in the
matriculation process is not new. Specifically, Seidman proposed in the late 1990s that both early
detection and continuous interventions were keys to student retention. Recent data suggest that
machine learning-based predictive models can provide automatic and timely student assessments,
which allow for both the detection of students at risk and the implementation of appropriate intervention
initiatives. The empirical results from the current study, which included both student demographic and
performance data, suggest that machine learning-based knowledge discovery can be used to design
customized intervention strategies. Actionable knowledge discovery decision trees have seen increased
use in the customer relationship management field to identify specific actions that would transform a
fickle customer to one loyal to the organization. The approach, as applied to students, is to develop a
decision tree that reports the risk dropout levels, i.e., percentages, for the various relevant student
categories, e.g., gender, quizzes, work experience. These trees can be used to identify a set of
interventions that maximizes the chances of transforming a student at risk into the mainstream student
body. The primary purpose of this presentation is to highlight how knowledge discovery can be used to
design specific intervention strategies with the goal of improving both student retention and overall
learning outcomes throughout the management education community of practice.

Keywords: Knowledge discovery, students at risk, intervention strategies, machine learning, student
success.
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APPLYING STEAM EDUCATION- THE CASE OF INTEGRATING 
MUSIC AND PROGRAMMING 

Ilana Lavy 
Information Systems Department, Yezreel Valley College (ISRAEL) 

Abstract  
This study describes MelodyCode, a learning unit that was designed to expose 6th grade students to 
programming via the mediation of music using the Scratch 3.0 environment. Eleven six-grade students 
participated in weekly activities of two lessons each. The learning units of MelodyCode were planned 
in a way that the engagement with the programming of well-known songs of Jewish holidays 
stimulates the students' curiosity to get mastery over the above programming concepts and structures. 
The research aim is to explore the effects of MelodyCode. Since it is a pilot study, the research 
method used is action research in which each unit is reorganized according to conclusions and 
insights gained from previous ones. The research data include in-depth interviews conducted with the 
study participants, transcripts of the class discussions, the students’ feedback after each lesson, and 
the researcher’s reflective journal. The data analysis revealed four categories: pleasant class 
atmosphere, curiosity, and motivation, gaining programming knowledge, and experiencing success. 
The students demonstrated enthusiasm during lessons, and they were curious to learn and were 
eager to get mastery over advanced programming concepts right from the first lesson. The music 
programming provided them with practical meaning for the learned programming structures and 
concepts. The pilot was stopped in April due to the covid-19 pandemic. 

Keywords: STEAM education, music, programming fundamentals, Scratch 3.0, spiral learning. 

1 INTRODUCTION  
The rapid technological development of the world requires the expansion of the workforce that will be 
able to manage, utilize and develop additional advanced technological capabilities. To achieve this 
goal, we should start this process already in elementary school and try to attract more female students 
to it. Seymour Papert [1], in “Mindstorms: Children, Computers, and Powerful Ideas”, paved the way to 
the idea to teach programming to young students. Papert believed that the learning of programming 
should be done through playful exploration in which young students take control of their learning. 
Moreover, with the adoption of the STEAM approach in education [2], based on the idea of creating 
integrative learning of the disciplines of science, technology, engineering, art, and mathematics, an 
opportunity has been created to develop integrative study units involving the above fields (or some of 
them). Integrative learning enhances the development of analytical thinking, problem-solving skills, 
and creativity [3]. To address the above challenge, we have taken under consideration the fact that the 
target population is students, who, according to Piaget [4,5], are mostly in the pre-formal thinking 
stage and are likely to tackle difficulties in coping with abstract programming concepts. Hence, the 
MelodyCode units were designed according to the spiral approach to learning. Bruner [6] proposed the 
spiral curriculum, a teaching approach in which each topic or skill area is revisited at intervals, at a 
more complex level each time. This teaching method enables the establishment and solidification of 
the learning topic profoundly. Spiral learning provides a gradual learning process from simplistic ideas 
to complicated ones [7]. To facilitate the understanding of abstract programming concepts for 
students, concrete musical concepts were used whose practice aroused the need to learn the 
programming concepts. The MelodyCode units were designed to be implemented in the Scratch 
environment. To avoid unnecessary syntax mistakes, Scratch commands are designed as blocks that 
can be dragged and executed. The Scratch environment is taught in some elementary schools in 
Israel using the Hebrew language. e's native language, it is important to teach programming in English 
to ease the learning of programming languages in the future. To overcome the language barrier, a 
small dictionary including the translation of the new words was added at the end of each study unit. 
Via the composing of familiar Jewish holidays' songs, the students become acquainted with 
programming concepts such as variables, repetitive structures, conditional commands, functions, and 
more. Moreover, the teaching/learning process is in line with the constructivist theory in a way that the 
students will be engaged in personal exploration tasks. Class discussion will be conducted near the 
end of each session, to enable the students to share their products and receive feedback from peers.   
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2 METHODOLOGY 

2.1 Theoretical background 

2.1.1 STEAM education 
The Integration of several academic disciplines was originated when global mission-oriented projects 
had to be addressed [8]. Projects such as brain research, sophisticated applications, finding a cure to 
an epidemic, and more. To address the above need, STEM education approach was developed, 
integrating the Science, Technology, Engineering, and Mathematics disciplines (or part of them). In 
response to the need to increase the number of students learning STEM disciplines, the idea of 
STEAM (Science, Technology, Engineering, Arts, and Mathematics) education as a new pedagogy 
emerged [2]. The research found that arts enhance the development of skills such as spatial 
reasoning, abstract and divergent thinking and nurture creativity and curiosity [9] that are required for 
functioning in the developing technological world [10]. The integration creates opportunities for 
handling a problem from different points of view and thus develops abilities of creativity, and higher-
order thinking skills, and problem-solving skills. In their literature review Perignat and Katz-
Buonincontro [11] on STEAM education they found four main types of disciplinary integration: trans-
disciplinarity - fully merged disciplines without boundaries and lessons rooted in authentic problems or 
inquiry; interdisciplinarity - bringing several disciplines together under a common theme, but each 
discipline remains discrete; multi-disciplinarity - including collaboration among two or more disciplines 
but these disciplines are not merged, and cross-disciplinarity - observing one discipline through the 
perspective of another. 

To prepare future citizens for the challenges of a technology-oriented world, technological disciplines 
(such as programming) should be taught to students starting from early ages. Via the learning of 
programming students develop problem-solving abilities, analytic thinking abilities, creative thinking, 
and computer literacy. However, the learning of programming is a difficult task since it requires certain 
abstraction thinking abilities that elementary school students do not possess yet. To overcome this 
obstacle, there should find a way to mediate these concepts via a joyful and pleasant activity such as 
music that will attract their attention to be engaged in it. The MelodyCode was designed aiming to 
address this goal and applies STEAM education approach by integrating music, which is part of the 
arts disciplines, with programming, which belongs to the technology's disciplines. We may say that 
according to the types defined by Perignat and Katz-Buonincontro [11], MelodyCode applies a multi- 
disciplinary teaching method in which one discipline is observed through the other discipline 
perspective.  

2.1.2 Music and programming 
The role of Music as playing a meaningful role in both human society and well-being is commonly 
recognized [12]. Music offers a unique perspective on different aspects of life including the act of 
studying. This influence was recognized centuries ago (see the Pied Piper legend). Music engagement 
enhances the development of problem-solving skills, critical thinking, and higher-order thinking skills 
[13,14]. Higher-order thinking, including analysis, synthesis, and evaluation [15][16], provides a 
theoretical basis for critical thought [17] that is not domain-specific. 

Researchers link the practice of music to the development of critical thinking which is not domain-
specific [14,16,17]. Engaging in music requires actions of listening, detecting forgeries, identifying 
musical structures, harmonies, and more. These actions help in the development of skills such as 
problem-solving, and critical thinking. 

Engaging in music involves thinking about music inactive, cognitive processes, in which one develops 
her or his understanding of music and becomes an active problem solver [17].  

The research literature includes a considerable body of studies concerned with the learning and 
creating of music through the use of programming. However, no studies that explore the teaching of 
programming via music, which is the focus of the present study, were found.  Similar to programming 
languages, the music language is also constructed of concepts and structures. A mapping between 
parallel structures in both disciplines enables the use of music's structures for the illustration of 
abstract programming concepts. For example, detection of forgeries in a melody becomes easier if the 
melody script is separated into blocks of notes, to enable easy detection of forgeries.  
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The use of music to learn the programming structures nurtures the learner's creativity. Usually, 
learners develop a game or animation and only then look for suitable music. In this teaching method, 
there exists a reverse process - first, one needs to program the music script and only then develop a 
game or animation that will suit it, a process that requires creative thinking. 

to the integration of music in teaching programming fundamentals has several merits. (a) inducing a 
pleasant atmosphere in class which decreases the pressure stemming from coping with a difficult 
subject; (b)providing concrete meanings to the abstract concepts of programming. since to expand the 
programmers' population, the teaching of programming should be preceded to elementary school and 
even to preschool [18] and should strive to integrate as many female students as possible, many of 
whom are currently reluctant to programming. However, exposing 6th-grade students to programming 
requires formal thinking abilities that only less than 10% of these students possess. Researchers had 
shown that most of these students are still pre-formal operational thinkers and need a concrete 
mediation of programming abstract concepts [19,5,6,20]. (c) provide a different repertoire of tasks to 
practice the programming concepts. Usually, most of the problems that students practice during 
programming learning are mathematics ones. This is also the origin of the myth that to be a good 
programmer one has to excel in mathematics.  

2.1.3 The spiral learning method 
The spiral learning approach [6] was developed to facilitate the learning process of complex themes, 
subjects, or concepts. The spiral study main ideas are: (A) Students revisit a topic, theme, or subject 
several times throughout their school studies; (B) The complexity of the topic or theme increases with 
each revisit; and (C) Revisiting a topic or theme always relates to its previous learning. Spiral learning 
enables, among other things, the establishment and solidification of the learning topic each time the 
student revisits it. Bruner (ibid) said: “We begin with the hypothesis that any subject can be taught in 
some intellectually honest form to any child at any stage of development.” Namely, even complex 
learning materials, if properly structured and presented, can be perceived even by young children. 
Spiral learning also provides a gradual learning process from simplistic ideas to complicated ones 
[21,7].  

Shneiderman [22] used the spiral teaching approach to teach novice programmers, claiming that this 
approach makes programming education more natural to students, alleviates ‘computer shock’, and 
promotes the development of computer literacy. He also asserted that the spiral approach is the 
parallel acquisition of syntactic and semantic knowledge in sequence, which increases student 
motivation by using meaningful examples, builds on previous knowledge, is in harmony with the 
student’s cognitive skills, provides reinforcement of recently acquired material, and develops 
confidence through the successful accomplishment of increasingly difficult tasks. 

MelodyCode was designed in the spirit of the spiral learning approach, to facilitate the learning of the 
programming abstract concepts and make them accessible for 6th-grade students that most of them 
are still at the pre-formal thinking phase. 

2.2 The course of the study 
In the design phase of the MelodyCode study units, a list of musical attributes and how they applied in 
programming constructs was done. For example, to create drums accompaniment to a melody, the 
concept of nesting loops had to be used. The second phase included the development of the first draft 
of all study units. Then, after practicing each unit in the classroom and according to the feedback 
received from the students and the researcher's insights during the lesson, the following study unit 
was updated and was improved accordingly. 

At the beginning of the course, the students were presented with the Scratch environment with an 
extensive focus on its music blocks. Then, they became acquainted with music notes and their 
computerized representation. After this general introduction, and during the study year, the students 
worked with the MelodyCode study units and were engaged in developing projects that include both 
music and animation or computer game. During the period between two consecutive Jewish holidays, 
the students were asked to design a project that would reflect the spirit of the coming holiday. The 
project included the following: (a) choose one of the holiday's traditional songs and program it; (b) 
develop an animation or computer game that would suit the spirit of the chosen song; and (c) integrate 
the song's code and the developed animation or game into a coherent product.  

About a week before the holiday, a competition was held between the students' projects in which all 
the projects were presented in class and according to pre-selected assessment criteria, the best three 
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projects were selected and won small prizes. to avoid disappointment among the nonwinners, the rest 
of the students received symbolic prizes. 

This process was repeated in the period between each two successive Jewish holidays while raising 
the difficulty level of the requirements from the projects. The level of difficulty was expressed through 
the musical requirements and the complexity level of the animation or game, that they were asked to 
develop. The students' desire to win one of the first three places of the competitions, motivated them 
to invest many efforts in creating high-level projects. As a result, they came almost every break 
between lessons to the computer lab to work on their project. 

2.3 Participants 
Eleven (eight male and three female) students of 6th grade from a regional rural elementary school 
participated in this study. Four students (two male and two female) had previous music knowledge. 
The study was conducted in a frame of a weekly 1.5 hours (two lessons) meeting. The participation 
was voluntary. Despite the high demand for participation in the project, the number of participants was 
determined to fit the number of computers in the school laboratory. It should be mentioned that the 
course of the study was stopped due to the Covid19 pandemic in April 2020.   

2.4 Research questions 
The research aim is to explore the effectiveness of MelodyCode for learning programming 
fundamentals among 6th-grade students. The derived research questions are:  

1 In what ways learning via MelodyCode affected the students' learning process?  
2 How learning via MelodyCode influenced students' self-concept regarding their ability to cope 

with programming?  

2.5 Data collection and analysis tools 
The study is exploratory, and the data resources of the study were: 

a) In-depth semi-structured interviews: conducted with the study participants to reveal their 
qualitatively different ways in which they experience, perceive, and understand the learning to 
program via music. The leading questions in the interviews were based on Ornek’s study [23] 
and were modified to suit the present study. Due to the Covid-19 pandemic, the interviews were 
conducted using the Zoom platform.  

b) The students' feedback: the students were asked to provide feedback regarding the study units 
that would include both positive and negative reviews and email it to the researcher. The 
students' feedback is intended to improve the successive study units.  

c) The student outcomes: tracing the students' coping with their projects could shed light on their 
curiosity, enjoyment, and motivation to learn. 

d) The researcher's reflective journal: After each lesson, the researcher documented episodes that 
occurred during the meetings and the insights she gained as a result. These insights helped the 
researcher to improve the subsequent study units. 

e) Informal talks with the computer lab director: She was present in most lessons to provide 
solutions to technical problems. Her insights which were also based on her in-depth knowledge 
of the students, their strengths, and difficulties also contributed to the improvement of the study 
units. 

f) Transcripts of the class discussions: At the last fifteen minutes of each lesson, a class 
discussion was held in which the new emerging concepts were discussed, projects of peers 
were presented, and students had to comment on them.   

Being a pilot study, the study was planned as action research [24], which aims to learn from the 
feedback received from the study participants and from the researcher’s insights to improve following 
study units [25]. Action research includes the following stages: (1) identify a change; (2) observe the 
present situation; (3) plan different possible interventions; (4) carry out the intervention; (5) observe 
the effects of the intervention; (6) evaluate against original goals; and (7) share findings. 

Stemming from the understanding that traditional methods used to teach programming deter students 
(especially female ones) from choosing programming studies has led to the development of a learning 
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method that integrates enjoyable activity (music) with programming (addressing stages 1–3). In a 
weekly of two lesson sessions, MelodyCode units were taught to the participants (stage 4). In each 
session, participant observation was conducted by the researcher and was documented in detail in the 
researcher’s reflective journal. The insights gained by the researcher and the students’ feedback were 
analysed and evaluated (stages 5 and 6). The insights gained from the previous stage were 
implemented in the following study unit (stage 7).  

For data analysis purposes, the phonomyography method [26] was found to be the most suitable. This 
method suits educational research that aims to discover the qualitatively different ways in which 
students experience, perceive and understand various aspects of a new phenomenon [27] which in 
our case, concerns learning how to program via music. According to Sjöström & Dahlgren [28], 
Phonomyography analysis includes certain steps: (1) familiarization, of the researcher with the 
research data. It is done using reading through the transcripts of the gathered data; (2) compilation of 
responses from participants to a certain question. The researcher should identify the most significant 
elements in responses given by participants; (3) a preliminary grouping or classification of similar 
responses; (4) a preliminary comparison of categories; (5) naming of categories; and (6) a contrastive 
comparison of categories. It includes a description of the character of each category and similarities 
between categories. Analysis of the data revealed that there were references to four main categories: 
pleasant class atmosphere; curiosity and motivation; gaining programming knowledge; and 
experiencing success. In the following section elaboration on these issues will be presented and 
discussed. 

3 RESULTS AND DISCUSSION 
The data analysis revealed four main categories: pleasant class atmosphere, curiosity, and motivation, 
gaining programming knowledge, and experiencing success. 

3.1 Pleasant class atmosphere  
During the interviews, students refer either freely or deliberately asked by the researcher as regards 
the class atmosphere while learning through MelodyCode. 

Researcher: "Can you describe the atmosphere in the classroom?" 

Mika:" it was really fun! What is the chance that in history or math lessons music will be heard from all 
directions? even though we learned pretty complicated programming things, the presence of music 
created an atmosphere of calmness. I did not feel any tension or pressure during lessons. On the 
contrary - the music relieved the tension and pressure and increased my willingness to learn to 
program. Not sure I would have enjoyed learning without the music." 

David: "Usually we have to sit quietly in class and listen carefully while the learning materials are 
conveyed to us by the teacher. The fact that it was possible to play the music we programmed and 
hear classmates' music, created a situation that it is also ok to talk to each other and learn from 
friends. This open attitude created an atmosphere that is completely different from other classes and I 
must say that it affected my behavior in a way that I felt relaxed and stressless." 

The above students' excerpts that refer to the special atmosphere induced in class and can be 
attributed to the presence of music are in line with Jenkins [29] who argued that learning programming 
can be very boring. Lectures focusing on syntax details will never be inspiring. Exercises that include 
simple mathematical manipulations on data such as student scores, different business inventory 
management, or bank account information will never increase learners' interest. However, looking at 
many programming lessons shows examples of the above. In referring to the enjoyment and interest in 
learning, he emphasized that programming at its best can be a fun and creative activity, and many 
students can take great pleasure in being exposed to inspiring tasks and regret learning. This is still 
rare, learning music programming is an example of fun and creative learning.  

The computer lab director (CLD): I had many concerns as regards the idea of learning programming 
via music and I must admit I was completely mistaken. The willingness of the students to learn was 
outstanding in comparison to the regular lessons. They came in every recess to work on the project of 
their own free will and I had to ask them to leave before the beginning of the next lesson. 

The research data are in line with research findings that showed that using untraditional approaches in 
learning, such as games use, affects the class atmosphere [30]. From all the above it is clear that the 
integration between music and programming created a different class atmosphere which was 
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perceived by the students as pleasant. The atmosphere in the classroom is the result of, among other 
things, the implementation of knowledge about the students such as adjusting the level of teaching to 
the student's cognitive abilities and thus reducing the level of frustration and stress that can be caused 
in students in the absence of this adjustment. using pedagogical knowledge enables the integration as 
can be found in MelodyCode in which the engagement in music programming creates a kind of soft 
shell while dealing with the complex programming concepts and as a result, reduces tension and 
pressure that would have been created without the presence of music in the learning process. 

3.2 Curiosity and motivation 
Herein representative excerpts from the students' interviews:  

Ziv: "While working on the song, there were some forgeries in the tune, and I was curious to know how 
this problem can be addressed easily in programming. So, I called a teacher to tell me what needs to 
be done in programming to solve the problem". 

Yuval: "After I wrote the script of the Hanukah song from the website, I noticed that the octave in which 
it is played is quite low.  I was sure that this problem can be addressed easily in programming and I 
was eager to learn how." 
According to Freeman et al. [31], curiosity is a form of intrinsic motivation that is a key factor in 
fostering active learning and spontaneous exploration. As a result, curiosity-driven learning and 
intrinsic motivation are fundamental elements for efficient education.  

While there is not yet a scientific consensus on how to define curiosity operationally [32,33,34], 
situations of curiosity are often associated with a psychological interest for activities or stimuli that are 
surprising, novel, or characterized by a knowledge gap or by errors in prediction [35,33,36].  
Experimental studies in psychology and neuroscience have shown that experiencing these situations 
of curiosity improved memory retention and learning in children and adults, and a variety of tasks [37]. 

The students' curiosity was expressed in several ways: Firstly, right from the first lesson in which they 
started working on the project, they were eager to know how to translate the components of music to 
programming commands. For example, when the song's script included many commands and 
forgeries that became difficult to detect, they were eager to find out how it can be detected and 
corrected more easily. Or how to change the played octave of a song easily. Secondly, they constantly 
checked their progress with the progress of other classmates. As soon as they found out that one of 
their colleagues was using a programming block that was unfamiliar to them, they asked her or him to 
teach them the new command and incorporated it into their project. As a result, an atmosphere of the 
constructive competition was induced in class which resulted in creative and amazing projects. The 
fact that there was an immediate result of the programming commands they used (they could hear the 
melody written up to that point) motivated them to continue and successfully finish the music they 
programmed. Moreover, when students were asked what reminds them of drum accompaniment, all of 
them answered to nesting loops, a finding that is consistent with the findings of Kang et al. [37] as 
regards the effect of curiosity on memory retention. 

The curiosity also stemmed from the teaching method on which MelodyCode was constructed. The 
need for programming structures arose from the students for addressing practical and joyful music 
activity rather than presented to them by the teacher in a pure dull, and rigid programming context. For 
example, while looking for a TuBiShvat song to program, some of the students noticed that the notes 
are ordered in groups of two rows each. They translated the notes to Scratch blocks and the resulted 
melody did not match the song's melody. The students with the musical background told them that the 
first notes' line has to be played by the right hand and the second row is for the left hand and that the 
two lines should be played simultaneously (melody and accompaniment). Next, the students 
separated the above groups into two functions when the first includes the right-hand notes and the 
second the left-hand notes, activated both functions at the same time, and still, the desired result was 
not obtained. At this point, they were very eager to find out the reason for this phenomenon. At the 
class discussion, we talked about parallel processes and how they operate simultaneously. for that 
matter, two different objects have to be defined while each operates one of the functions, and only 
then the melody and accompaniment are played in concert. It can be concluded that the exploratory 
nature of the above task and the students' reactions described above confirms that curiosity is a key 
factor in fostering active learning and spontaneous exploration [31]. 
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3.3 Gaining programming knowledge 
From the students' interviews: 

Yoav: "Although we were engaged in the programming of music, we learned many concepts of 
programming like variables, functions, parallel programming, loops, and more. One might say that the 
study of these concepts was musically driven. True. But I must say that this form of study was more 
meaningful to me than the way I study other topics." 

From the researcher's reflective journal: "At the end of one lesson, while I was shutting down my 
laptop and getting organized to leave the lab, some sixth graders who did not belong to the research 
group came in and asked their friends from the research group what they were doing. Two of the 
students proudly presented their projects to them and said: We are learning programming things here 
that you are not familiar with." 
During the students' engagement in the inquiry tasks, they became acquainted with programming 
structures and concepts which some of which are abstract and are difficult to perceive by students that 
most of them are in the pre-formal thinking stage [4,5]. To facilitate the understanding of some of the 
concepts, the learning units were designed according to the spiral learning method [6] in which 
complex programming structures and concepts, were revisited several times in a raised level of 
complexity. For example, dealing with repetition structures first referred to definite loops, then 
presented with indefinite loops, and finally with nested loops. The need to use loops, as well as other 
learned concepts, stemmed during music programming. That is, when a group of notes had to be 
repeated, they used a definite loop and when they had to write an accompaniment of drums to music, 
they used nesting of loops. Variables have been associated with playing melodies at various octaves. 
These associations have a dual role. First, they enabled the connection of programming concepts to 
concrete needs, and second, they may develop students' understanding and appreciation of these 
programming structures, hoping that when they face these structures and concepts in the future, they 
can easily assimilate them. 

The acquisition of programming knowledge was done enjoyably. The engagement in music and the 
students' aim to produce rich, complex, and correct music motivated them to get mastery over the 
programming structures and concepts that will help them reach their goal. 

3.4 Experiencing success 
Herein representative excerpts from the students' interviews: 

Gal: "At the beginning of the course, I was afraid that I would not be able to cope with the course tasks 
because I don’t belong to the best student group in class. When I finished writing the code of the first 
song and played it and the melody came out correct, I was very proud of myself. This success 
increased my motivation to invest efforts also in the development of the animation. I can say that every 
time I was satisfied with my outcomes, my self-confidence increased." 

Mika: “What most contributed to my feeling that I was capable was the immediate feedback I received 
for each small task I performed. In all other learning subjects, we are given a whole task which at first 
glance seems very difficult to accomplish. I find myself unable to even start coping with such a task.  
Here [with MelodyCode] the task is divided into small sub-tasks which after the execution of each, you 
receive feedback that encourages you to continue." 

Noga: “I joined the class because I am in the music class also. So, I came because of the music and 
stayed because of the programming.  Succeeding in music programming, raised my motivation to 
cope with the programming itself. Without the music, I probably wouldn't have joined at all.” 

From the above excerpts, we can learn about the reasons for the students' self-perceptions as regards 
their ability to cope with the programming tasks. They specified the contribution of immediate feedback 
they received which was expressed by the correctness of the melody they programmed. They also 
referred to the modular character of the tasks they had to cope with. Namely, that the tasks were 
composed of sub-tasks which after the completion of each they received feedback which encouraged 
them to keep on coping with the rest of the task. These results are in line with Karl et al. [38] who 
found that Subjects who received feedback on their performance experienced significantly greater 
increases in self-efficacy than subjects who received no feedback. The more positive the performance 
feedback received, the greater the increase in individual self-efficacy.  
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The link between the music from which the concrete examples were taken and the abstract 
programming concepts, created a kind of "fertile ground" for experiences of success for the students. 
These experiences helped raise their self-confidence in their ability to handle programming tasks. And 
the rise in their self-confidence nurtured and magnified their motivation to cope with complex 
programming tasks as was stated by Bandura [39], that a person with a high sense of self-aptitude 
tends to respond to challenges and persist in efforts to achieve his/her goals. During the activities, 
students experienced feelings of success both instantaneously (correct melody of a song) and over 
time (projects that were appreciated by peers and the researcher). These feelings helped the 
improvement of their self-perception in their ability to cope with programming learning. Furthermore, 
during the learning of programming structures and concepts, they also enriched their musical 
knowledge. 

4 CONCLUSIONS 
Results show that 6th-grade students who are in the pre-formal thinking stage can successfully cope 
with the learning of abstract concepts if this is done using mediation that is appropriate for their age. In 
the present study, the abstract concepts refer to programming concepts and the mediation refers to 
music. Music played an important role in affecting the students’ self-perception as regards their ability 
to cope with programming tasks. The change in their self-perception might be attributed to the need to 
provide solutions to concrete and non-routine problems and not to be engaged solely on the 
theoretical aspects of the programming structures and concepts. During the learning of programming 
structures and concepts, the students had the opportunity to enrich their musical knowledge as well. 
We might say that MelodyCode provided the students with the opportunity to cope with abstract and 
complex concepts via a concrete and joyful musical mediation. 

To be able to generalize the obtained results this research should be repeated with larger study 
participant groups. In the coming study year, I intend to repeat the process with several classes of 6th-
grade students. 
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Abstract 
In this paper, we focus on the multi-disciplinarity approach, in particular, the integration of music into 
mathematics lessons. The current study was conducted in the framework of a professional training 
program for teachers who were teaching mathematics in 4th-6th grades and were interested in learning 
about the principles of STEAM education and different ways of applying the approach in their classes. 
The program included four modules of multi-disciplinary teaching units that integrate mathematics and 
arts: mathematics and music, mathematics and drawing, mathematics and photography, and 
mathematics and dance. In what follows, we relate to the first module - mathematics and music. 

Twenty-seven mathematics teachers (among them four with musical backgrounds) participated in an 
annual professional development program that took place fortnightly via the Zoom platform (due to the 
closure imposed by the Covid-19 pandemic). Before we have explicitly exposed the teachers to the 
rationale behind STEAM education, in general, and the multi-disciplinary approach to the teaching of 
mathematics and music, in particular, the teachers were asked to design a lesson that integrates 
mathematics and music in the case of factions. To that end, they were allowed to choose any platform 
and rely on any source of information.  We aimed to examine how teachers perceive the meaning of 
multi-disciplinarity of mathematics and music and how this perception is reflected in their products. 

The research data included transcripts of the whole class discussions in which the teachers presented 
the multi-disciplinary lessons they had designed and described their underlying rationale; in-depth 
interviews via the Zoom platform with 15 of the participants following their presentations, aiming to learn 
more about the teachers' views regarding the integration of music and mathematics and the insights 
they gained during the process of designing the lessons; and the teachers' reflective journal in which 
they documented their thoughts, feelings, and deliberations while designing the integrative lesson and 
insights they gained. Results obtained point to the positive relationship between the teachers' 
professional knowledge and the level of integration implemented in their suggested learning activities. 
Moreover, teachers with broad professional knowledge and with musical knowledge developed activities 
with a high level of integration. 

Keywords: STEAM education, elementary pre-service mathematics teachers, music terms, fractions, 
integrated learning activity. 

1 INTRODUCTION 
In recent years, following the recognition of the importance of integration between the STEAM (Science, 
Technology, Engineering, Art, and Mathematics) disciplines [1], STEAM education has become one of 
the focal points attracting the attention of the educational community, viewing this integrative approach 
as improving various cognitive and emotional skills [2]. However, given the prevalent teacher training 
programs, according to which teachers specialize in one major discipline, the implementation of STEAM 
education in the sense of full integration between the five disciplines is currently seems to be merely 
wishful thinking [3]. Given the above, we have chosen to explore the feasibility of implementing the multi-
disciplinary approach, that is, studying a certain topic through the lens of more than one discipline and 
solving problems through applying a different disciplinary approach [4]. As mathematics teacher 
educators, we examined the possibility of qualifying 4th to 6th-grade mathematics teachers to implement 
the multi-disciplinary approach in the case of mathematics and arts. These teachers participated in a 
designated professional development program (PDP) designed by us. Thinking over which of the art 
areas would best be suitable for integration with central topics included in the curriculum of the above 
grades levels we chose to focus on fractions. It should be noted that the topic of fractions is considered 
to be difficult for both teaching and learning [5], therefore teacher educators are striving to find diverse 
and creative methods that will facilitate the understanding of this topic by students. Close examination 
of the various art areas revealed that mathematics shares common ideas regarding fractions with music, 
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drawing, photography, and dance. Therefore, the designed PDP included four multi-disciplinary modules 
in accordance. 

Acknowledging the importance ascribed to designing PDPs based on teachers' preconceptions and 
knowledge regarding teaching and learning, and its connection to the effectiveness of the PDPs [6], the 
design of the PDP described in this paper started with studying the participants' interpretations regarding 
the idea of STEAM education, in general, and in particular, the integration of mathematics and music in 
the case of teaching fraction, as music was the first art area included in the PDP.   

In this paper, we describe the results of this preliminary study.   

2 THEORETICAL BACKGROUND 
In this section, we briefly present the research literature concerns with teacher knowledge, in general, 
and mathematics teacher knowledge, in particular. Then, we introduce the idea of STEAM education 
and the integration of mathematics and music as an example of the multi-disciplinary approach within 
STEAM education.  

2.1 Teacher knowledge 
Shulman's [7,8] seminal work about professional knowledge required for teaching has laid the 
foundation for exploring the complexities of teacher knowledge through the use of consistent 
terminology. Shulman [8] specified seven categories of professional knowledge essential for teaching: 
"content knowledge; general pedagogical knowledge, with special reference to those broad principles 
and strategies of classroom management and organization that appear to transcend subject matter; 
curriculum knowledge, with a particular grasp of the materials and programs that serve as "tools of the 
trade" for teachers; pedagogical content knowledge, that special amalgam of content and pedagogy that 
is uniquely the province of teachers, their special form of professional understanding; knowledge of 
learners and their characteristics; knowledge of educational contexts, ranging from the workings of the 
group or classroom, the governance, and financing of school districts, to the character of communities 
and cultures; and knowledge of educational ends, purposes, and values, and their philosophical and 
historical grounds." (p. 8).  

Building on Shulman's work, over the last three decades mathematics teacher knowledge has become 
a prolific research area in mathematics education, focusing on distinct aspects of knowledge that an 
individual teacher possesses - knowledge for teaching - or uses in the classroom - knowledge in teaching 
[9]. Specifically, the concept of "Mathematical Knowledge for Teaching" (MKT) (e.g. [10]) has become 
central in signifying the uniqueness of mathematics teacher knowledge, focusing on the use of 
knowledge in and for the teaching of mathematics. Subject matter knowledge (SMK) includes (1) 
Common content knowledge (CCK)- which refers to mathematical knowledge and mathematical skills 
used in a non-teaching setting. Teachers need to know the study material, identify students' errors (or 
textbooks), and use terms and concepts correctly; (2) Specialised content knowledge (SCK)- that refers 
to mathematical knowledge and mathematical skills unique to teaching, such as are not usually required 
for non-teaching purposes. For example: answering "why" questions, finding mathematical examples 
and appropriate representations for presenting specific ideas, linking mathematical topics, assessing 
the plausibility of students' presented arguments, using mathematical marking and language, and more; 
(3) Horizon knowledge- that refers to the awareness of how mathematical topics are related to each 
other throughout the curriculum. Pedagogical content knowledge (PCK) includes:	 (4) Knowledge of 
content and students (KCS)- Refers to the combined knowledge about students and knowledge about 
mathematics. Teachers should anticipate what students might think and what they will find confusing. 
When teachers choose an example, they must predict what will interest and motivate students. When 
assigning a task, teachers need to anticipate what students might do with it and whether they will find it 
easy or difficult. Teachers should be able to hear and interpret students' thinking as it is expressed in 
the ways students use language and be familiar with their misconceptions and perceptions on any 
subject;	(5) Knowledge of content and teaching (KCT)- that refers to Combined knowledge of teaching 
and knowledge of mathematics. Mathematical tasks require mathematical knowledge in the design of 
instruction. Teachers create the teaching sequence, choose which examples to start with and which 
examples to use to delve deeper with the students into the content being taught. Teachers evaluate the 
pros and cons of representations used to teach a specific idea and identify the appropriate methods and 
procedures for that purpose. Teachers need to make decisions about students' answers to focus on and 
those that should be postponed to a later stage, whether to continue the discussion or provide further 
clarification, when to ask new questions or present a new task;	 (6)Knowledge of content and 
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curriculum(KCC)- that Refers to the knowledge that is used to determine the direction in which the 
students' learning should be directed, and the type of content they should study.  

In this paper, within PCK, we focus on knowledge of content and students, which is the knowledge that 
merges knowing about mathematics and knowing about students, including knowledge of widespread 
students' conceptions and misconceptions about specific mathematical content; and on knowledge of 
content and teaching, which merges knowing about teaching and knowing about mathematics, namely, 
the interaction between a specific understanding of mathematics and a pedagogical understanding of 
issues that affect student learning. This included knowledge of designing the instruction (e.g. choosing 
examples to present the content to deepen students' knowledge and motivate their learning).  

2.2 Steam education 
The importance attributed to STEM (Science, Technology, Engineering, and Mathematics) education is 
rooted in the belief that the future of economic prosperity and innovation depends on STEM fields [1]. 
Based on studies that found arts as improving skills such as spatial reasoning, abstract and divergent 
thinking as well as nurtures creativity and curiosity [2], a new pedagogy began to emerge - STEAM 
(Science, Technology, Engineering, Arts, and Mathematics) education, assuming that merging the arts 
with STEM disciplines has the potential to improve student engagement, innovation, creativity, problem-
solving skills, and more, as well as to improve skills required for vocation and economic advancements, 
such as collaboration, communication, and adaptability [11].  Currently, however, there is a lack of 
inconsistencies in the area of STEM and STEAM education, which leads to a variety of 
conceptualizations and multiple models for the implementation of the approach [12]. This situation leads 
to the absence of approved goals and objectives of STEAM education as well as a lack of consensus 
regarding the proper pedagogical strategies.  

Reviewed the research literature on STEAM education, Perignat and Katz-Buonincontro [4] found four 
main types of disciplinary integration: transdisciplinarity - fully merged disciplines without boundaries 
and lessons rooted in authentic problems or inquiry; interdisciplinarity - bringing several disciplines 
together under a common theme, but each discipline remains discrete; multi-disciplinarity - including 
collaboration among two or more disciplines but these disciplines are not merged, and cross-
disciplinarity - observing one discipline through the perspective of another. This brings up into discussion 
whether STEAM education must fully integrate the five disciplines or partially integrate merely two or 
three disciplines, as well as a dispute about the best pedagogy suitable for integrating arts in the STEM 
disciplines. 

2.3 Mathematics and music: a multi-disciplinary approach 
The common traditional teacher training programs, according to which teachers specialize in one major 
discipline, make it difficult to implement either a transdisciplinarity or interdisciplinarity approach to 
teaching and learning [3]. Therefore, given the nature of teacher training, we have chosen to explore 
the possibility of implementing the multi-disciplinary approach, that is, studying a certain topic through 
the lens of more than one discipline and solving problems utilizing a different disciplinary approach [4]. 
Since integrating the arts with STEM disciplines improves student engagement and problem-solving 
skills [11], as mathematics teacher educators, we were looking for fields from the arts disciplines which 
would add interest to studying topics in mathematics. To that end, one of the fields we chose was music 
(for further details see section 3). Our choice to integrate mathematics with music rested on the 
recognition of the common characteristics of both areas, such as the use of figurative language and 
symbolic notations, as well as the use of the part-whole concept and identification of patterns [13]. In 
fact, the connections between mathematics and music have been known since the times of the 
Pythagoras, Plato, and Aristotle [14]. Pythagoras (582-496 BC), for example, found that musical notes 
can be converted into mathematical equations and that there exists a relationship between the lengths 
of strings and the sounds produced by their oscillations (string theory).  

During recent years, a range of studies examined the impact of musical experiences on the development 
of students  ’ mathematical skills.  As can be seen from the literature review conducted by Azaryahu et 
al. [15], there is a wide range of intervention programs done to integrate mathematics and music. Most 
studies focused on instrumental music training with only an implicit relation to mathematics, showing 
little evidence of transfer from music to mathematics. Other programs included explicit connections 
between the fundamental conceptual and procedural knowledge that is shared by music and 
mathematics, indicating positive transfer effects. The study carried out by Courey et al. [16], for example, 
examined the effects of an academic music intervention program on third graders' conceptual 
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understanding of music notation, fraction symbols, fraction size, and equivalency. The researchers 
found significant differences between experimental and comparison groups in favor of students who 
studied mathematics combined with music and concluded that "the results show promise for the use of 
music to teach fraction concepts in the elementary curriculum. We have a compelling reason to view 
music instruction as an integral part of the elementary curriculum, due to its utility in teaching beginning 
fraction concepts and related fraction computation to elementary students." (p. 275). Building on Courey 
et al.'s [16] study, the experiment carried out by Azaryahu et al. [15] revealed that studying fractions 
combined with studying rhythm, melody, and writing musical notes, contributes to an increase in student 
achievement in mathematics, and their ability to transfer knowledge from familiar to unfamiliar fractions.  

3 THE FRAMEWORK OF THE STUDY  
In most intervention programs that incorporate art into mathematics lessons, the integration is done 
either by professional art teachers or artists or by researchers. Therefore, if we wish to guarantee the 
implementation of the multi-disciplinary approach over time, it is essential to train the teachers 
themselves to do so, in our case - the mathematics teachers. The design of the PDP aimed at qualifying 
teachers to apply a multi-disciplinary approach to teaching mathematics and arts rested on the following 
working assumptions: (1) The implementation of an educational approach in the classroom largely 
depends on teacher professional knowledge and appreciation of the approach; (2) If teachers are 
expected to apply innovative teaching pedagogies, such as a multi-disciplinary approach to teaching, 
they should be provided with appropriate training; (3) Specifically to our case, to be able to appreciate 
and hence to be ready to apply learning activities that integrate mathematics and art, teachers should 
first experience such activities, both as learners and as designers.  

The current study was conducted in the framework of a PDP for teachers who were teaching 
mathematics in 4th-6th grades. These teachers were interested in learning about the principles of STEAM 
education and different ways of applying the approach in their classes. The program included exposure 
to various approaches to STEAM education and the four main types of disciplinary integration. In 
addition, the participants experienced genuine learning and designing of four modules of multi-
disciplinary teaching units that integrate mathematics and arts: mathematics and music, mathematics 
and drawing, mathematics and photography, and mathematics and dance. After experiencing each 
module as learners, the teachers were asked to develop multi-disciplinarity learning units themselves, 
presented them to their colleagues during the sessions, and received feedback from them. Some 
teachers also chose to experiment with teaching the units in their classrooms and shared their insights 
with the others. In this paper, we relate to the first module - mathematics and music. This module dealt 
with fractions. The choice to focus on fractions was due to the fact that they have many common 
features, such as the topic of part-whole. Furthermore, knowledge and insights concerning fractions 
comprise a fundamental component of the school mathematics curriculum, but at the same time also 
constitute one of the central sources of difficulties [6]. Therefore, any approach that can help students 
better understand the topic is important. 

Before we have explicitly exposed the teachers to contents related to STEAM education in general, and 
to the multi-disciplinary approach to the teaching of mathematics and music, the teachers were asked 
to focus on fractions and to design a learning activity that integrates music into the teaching of this topic. 
No specific guidelines were given as regards the nature of integration between the two disciplines, and 
the teachers were allowed to choose any platform for that matter and rely on any source of information. 
In addition, they were asked to document the rationale underlying the activities they designed, as well 
as their thoughts, feelings, and deliberations, and the insights they gained as a result of the process. 
After two weeks in which the teachers worked individually on designing the activities, a whole class 
discussion was held in which they presented their products together with their underlying rationale and 
received feedback from peers. The purpose of this preliminary phase was twofold: (i) To enable the 
teachers to reflect on their preconceptions about multi-disciplinary, in general, and the integration of 
mathematics and music, in particular; and (ii) To build on the teachers' early perceptions and 
interpretation of the meaning of multi-disciplinarity, in general, and in the case of mathematics and 
music, in particular, for further design of the PDP. The importance attributed to designing PDPs based 
on teachers' preconceptions is derived from the [6]. 
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4 METHODOLOGY 

4.1 The study participants  
The study participants were 27 in-service teachers who teach mathematics to fourth-grade students 
(among them four with musical backgrounds). These teachers participated in an annual professional 
development program that took place fortnightly via the Zoom platform. None of the teachers had prior 
knowledge of STEAM education. 

4.2 Research questions 
The present study aims to examine teachers' interpretations as regards the meaning of integration of 
music and mathematics prior to being formally exposed to the notion of STEAM education and the 
various aspects concerns with multi-disciplinarity. 

The research question derived from the above aim is: How do teachers elementary school mathematics 
teachers perceive the meaning of multi-disciplinarity of mathematics and music, and how this perception 
is reflected in the characteristics of activities they design for teaching the topic of fractions? 

4.3 Research methods and tools  
For the purpose of this study, we employ a qualitative approach, as the aim of the study was to examine 
the meaning teachers ascribe to the issues underlying the research question. In particular, we 
implemented a grounded theory design, which is one of the most common qualitative approaches in the 
context of educational studies [17]. 

The research data was collected through four tools: (a) In-depth interviews via the Zoom platform with 
15 of the participants aiming to learn about the teachers' views as regards the integration of music and 
mathematics and the insights they gained as a result of their experience in designing an integrative 
activity; (b) transcripts of the class discussions; (c) teachers' reflective journal in which they document 
their thoughts, feelings, and deliberations while designing the integrative activity and insights they 
gained as a result; (d) the activities designed by the teachers. 

4.4 Data analysis 
As typical to grounded theory, data collection and data analysis were interwoven throughout the 
research process. To analyse the data we employed three stages of coding: open coding, axial coding, 
and selective coding [18]: Open coding - constructing the initial categories through identifying prominent 
words or phrases in teachers' responses to the interview questions, their utterances during the class 
discussions, and the entries in the teachers' reflective journals,  as well as content analysis of the 
activities they designed;   Axial coding – grouping the initial categories that emerged in the open coding 
stage under more general categories, based on their causal conditions, and linking between the major 
categories and their corresponding subcategories; Selective coding – triangulation and refinement of 
the defined the relationships among the categories that surfaced in the axial coding stage to generate a 
grounded theory based on our interpretation of these interrelationships. The categories and 
subcategories related to the teachers' perceived meaning of multi-disciplinarity, in general, and in 
particular in the case of mathematics and music, and its connection to teacher PCK.  

5 RESULTS AND DISCUSSION   

5.1 Results -the teachers' learning activities  
The teachers' learning activities were classified according to the level of integration between 
mathematics and music. Table 1 presents the theme of the teachers' learning activities, and frequencies. 
Each theme was numbered for further reference: one presents a lack of integration and seven presents 
a high level of integration between math and music.  
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Table 1. Teachers' learning activities ideas and frequencies. 

 Learning activities' idea frequency 

One Studying fractions while some classical music playing in the background 2 (7.4%) 
Two Learning fractions, while watching a video on YouTube in which fractions are 

taught through a song https://www.youtube.com/watch?v=lTce7f6KGE0 
3 (11.1%) 

three A workshop in which the students are asked to write a rap song using a well-known 
melody, that explains the adding of two fractions, record it and present it to the class 

5 (20%) 

four Present the students with a children's song on an arithmetic topic (for example: 
"Four is the day after tomorrow of two1") and ask them to write a short children's 
song about fractions and attach a known childrens' melody to it 

5 (20%) 

five Engage the students with the activity of tapping on glasses filled with varying 
amounts of water and exploring the relationship between the created melody and 
the amount of water in the glasses 

8 (29.6%) 

six Presenting the connection between fractions and music developed by 
Pythagoras https://www.youtube.com/watch?v=FPREFrLYNB0 

3 (11.1%) 

seven Using music terms to demonstrate the logic of fractions and arithmetic operations 
with them 

1(3.7%) 

5.2 Teachers' rationale underlying the suggested learning activities 
In this section, we present teachers' rationales for their suggested learning activities and analyse them 
through the lens of MKT theory [10]. 

M.: "When students have to cope with a new mathematical topic which is considered as difficult to 
understand, majority of them get stressed, a situation which hinders the understanding and 
internalization of the material being studied. This is particularly true in the case of fractions. So, I thought 
of including background music that will induce a quiet and relaxing atmosphere and decrease the 
students' tension." 

In her rationale for her suggested learning activity, M. uses her specialised content knowledge (SCK) 
[7,8,10]. Her SCK knowledge is reflected in an awareness of mental consequences, such as stress, 
students might experience as a result of dealing with a complex topic such as fractions. In her suggested 
learning activity, learning of music is not involved at all and its presence is only for the sake of stimulating 
a relaxing atmosphere. Hence we might say that there is no integration between mathematics and music 
and in fact, they are completely separated.  

Y.: "Since this is a topic that is not easy to understand, I thought of incorporating a video where the topic 
is presented using animations and music. The video provides the students with concrete joyful and 
simple uses for the abstract concepts.  4th-grade students are in the concrete thinking stage and are 
unable to internalize abstract concepts without a concrete mediation of them. The music played in the 
video is a catchy one and facilitates the memorization of the material being taught."   
Y. chose to use a multimedia video that discusses the subject of fractions using music and animation 
(an example for such a video as appears in Table 1 is provided to reflect Y's idea). Y's choice might 
imply using both her SCK and GPK [7,8,10]. Y.'s SCK, is reflected in her awareness of the need to 
mediate the abstract concepts of fractions through joyful and concrete examples using multimedia video. 
Her GPK was reflected in using broad principles and strategies of classroom and organization 
management that seem to transcend the subject. Yet, the level of integration between the mathematical 
concepts and music is rather low. In Y's learning activity the music serves only as a catalyst for 
remembering the subject of fractions. 

D.: "My teaching experience has taught me that the best way to motivate students to learn is through 
their activation. In addition, I know that learning in small groups can also contribute to the process. So I 
thought of dividing them into groups, each group would choose which aspect of fractions to focus on 
and write a rap song, practice it and present it in class." 

 
 1 The book's author is S. Yuval 
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In her rationale, D. uses SCK, KCS, and KCT [7,8,10]. Her SCK reflected in her decision to design a 
learning activity that involves the activation of the students while being aware of the advantages of such 
an activity. Her KCS was reflected in her choice to use small group learning. Her KCT is reflected in her 
combined knowledge of teaching and mathematics (individual learning of the students, receiving 
feedback from peers). As to the level of integration between math and music, it might be said that D. 
perceives music as contributing to the memorization of the mathematics expressed via the music.  

S.: "Throughout the years I have been teaching fractions, I have been thinking about how to make it 
easier for students to understand this topic. The idea of integrating another academic discipline like 
music seems to be really appropriate. I also wanted the students to experience the integration by 
themselves. On YouTube, I encountered a video demonstrating the idea of tapping on glasses filled with 
different amounts of colored water that represent fractions. I was fascinated by this video and let my 
students experiment with it. The students were fascinated by the music they created as a result of 
tapping on glasses of water. This invoked their curiosity to know the underlying reasons for it and raised 
their motivation for further discussion on fractions. More than that, I am sure that their experience of 
discovering connections between the musical activity and fractions will help them remember the topic." 

In her rationale to the suggested learning activity, S. demonstrated the same types of knowledge [7,8,10] 
demonstrated by D. In the proposed activity, an attempt is made to associate the music obtained as a 
result of tapping on glasses containing different amounts of water to its derived mathematical meanings. 
The resulting music from the suggested activity raises the students' curiosity to understand the 
connection between fractions and the different amounts of water. It should be noted that S. did not 
demonstrate creativity since her suggested activity was duplicated from YouTube.  
A.: "From the experience I gained as a teacher and using my music knowledge, I learned that in order 
to enable effective assimilation of new knowledge, it should be connected to prior knowledge and its 
historical origins. To make a meaningful connection between the music and fractions, I searched for 
videos describing the history of the connection between fractions and music and came across a video 
about Pythagoras and his discovery about strings and their oscillations. In the video, the idea is 
presented at a very high level and I had to simplify and adapt it for fourth-graders." 

In addition to being a math teacher, A. possess musical knowledge as well. Her PCK is reflected in her 
suggested activity that connects between topics (fractions and string oscillation) to support the 
understanding of the mathematical topic and also gain basic musical knowledge. Her SCK, KCS, and 
KCT [7,8,10] were reflected in her suggested learning activity that presents the historical origins of the 
connection between fractions and music (Pythagoras and string theory). She invests many efforts in the 
adaptation of this historical information to suit the learning level of fourth-grade students.  

B.: "After reading about the STEAM education approach, I decided to develop a musical activity that 
would lead to the topic of fractions. First, I played a certain note in different durations and asked the 
students to identify the connection between the various durations. Then I taught them how to distinguish 
between the duration of notes based on the accepted way to indicate it (full black circle, empty circle, 
etc.).  Afterward, I taught them the accepted music symbols used for various playing durations. Then, 
they were asked to play for half a minute the same note once, twice, three times, and on, and mark each 
playing duration differently. Finally, a discussion was initiated in which the connection between these 
melody durations and the whole number and its parts was created. 

B. also has musical knowledge in addition to being an experienced mathematics teacher. Her suggested 
learning activity is the first one that demonstrates genuine integration between fractions and music 
notes. B. expands her knowledge of content and curriculum (KCC) [7,8,10] by self-learning about the 
STEAM approach and its pros and cons regarding learning. In B.'s learning activity reflected all the types 
of knowledge listed by Ball et al. [10]. This proposed activity illustrates a high level of integration between 
mathematics and music. The engagement with the music notes created the motivation to learn and 
understand fractions and the activity resulted in gaining knowledge of both mathematics and music.  

From the rationales presented above, we may conclude that there is a positive connection between the 
level of integration between disciplines and the kinds of the possessed knowledge of the teachers.  
Namely, the more level of integration demonstrated in the learning activity is higher, the number of 
knowledge kinds possessed by the teachers is high. 
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6 CONCLUSIONS 
To enable gaining the advantages of the implementation of STEAM education approach [1] in general 
and multi-disciplinary learning [4] in particular, results obtained point on several insights: (a) the 
teachers' intuitions as regards to the integration level between mathematics and music were affected by 
their professional knowledge, specifically their MKT knowledge [10]; (b) The more the professional 
knowledge [7,8,10] possessed by the teachers, the higher the level of integration demonstrated in their 
suggested learning activities; (c) Teachers with musical background developed activities with a relatively 
high integration between music and mathematics than teachers with no musical background. It appears 
that musical knowledge enables teachers to consider and implement more divergent types of MKT. 
Therefore, we may assume that mathematics teacher professional development programs should 
include multi-disciplinary components that facilitate mathematic teachers' expressions of various types 
of knowledge. Obviously, this necessitates exposing the teachers to fundamental knowledge of the other 
disciplines. This assumption should be examined in further research integrating mathematics with other 
disciplines.  
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REMOTE TEACHING AND LEARNING: UNDERGRADUATE PHYSICS 
LABORATORIES DURING A PANDEMIC AND BEYOND 

T. Antimirova 
Ryerson University (CANADA) 

Abstract 
As the COVID-19 pandemic spread through the world, universities switched overnight to remote/online 
teaching and learning. The immediate switch to the remote teaching that happened due to COVID-19, 
not surprisingly, challenged academic integrity during tests and exams and had a detrimental impact on 
laboratory components of science courses, with physics and engineering laboratories being hit the 
hardest. Although some successful commercial laboratory simulation platforms are available, they are 
costly, especially for introductory-level classes with large enrollments, which are common in the 
universities across North America. Consequently, there is a widespread need for creating, finding and 
sharing open source resources for undergraduate science laboratories. Moreover, the value of high-
quality course materials together with novel approaches to virtual lab experiments in science education 
goes well beyond the needs precipitated by the pandemic. Universities in jurisdictions with limited funds 
for public education could use high-quality virtual experiments to augment the regular teaching and 
learning resources that are available for laboratory training. It is reasonable to expect that effective 
materials developed for remote laboratories will continue to support post-COVID teaching and learning. 
An important decision for building the undergraduate laboratories is whether to develop an entirely 
simulations-based approach or find ways to base the laboratory component on the real data acquisition. 
Other decisions include: whether to run the laboratories in a synchronous or an asynchronous mode; 
whether to structure the experiments in a more open-ended or more structured format; deciding how 
much collaboration to expect from the students and probably the most important, which learning goals 
to emphasize. This paper will examine different approaches to the online/remote undergraduate physics 
lab offerings. 
Keywords: Remote physics laboratories, remote teaching and learning. 

1 INTRODUCTION  
The pandemic timeline has turn out to be much longer than initially predicted, and the need for a remote 
teaching will remain for many more months (if not, for some years) to come.  The immediate switch to 
the remote teaching that occurred due to the COVID-19 pandemic, not surprisingly, had the greatest 
detrimental effect on laboratory components of physics courses and challenged academic integrity 
during student testing. The issue of preserving the academic integrity of the testing process is an 
important topic deserving separate analysis and discussion. Undergraduate laboratories are an integral 
part of undergraduate education in science and engineering that cannot be sacrificed, but it happens to 
be the most challenging course component to adapt to the remote teaching environment. Online 
education has been promoted well before the pandemic, although it was met with scepticism from 
adherents of traditional in-person education. The opponents of an online education initially cast their 
doubts that the laboratory-based courses could be delivered online. The overnight switch to deliver 
courses remotely brought immediate need to resolve the issue of remote laboratory components. 
Initially, there were suggestions to postpone the lab courses until such time as it was safe to return back 
to campus, but soon it became clear that this was not an option, given the prolonged nature of the 
restrictions imposed by governments and public heath officials. Because of the widespread 
implementation of remote teaching, a variety of in-house solutions proliferated at the universities around 
the world. A Google search for “Virtual Labs” returns about 339,600,000 results. Of course, it 
impossible to review even a small portion of the available virtual labs resources. However, upon 
examining particular lab-related materials and products, it becomes clear that they fall into several large 
categories. Different lab-related educational products range in the scope and quality of their content, 
their delivery modes and other logistics features. The goal of this paper is not to provide the extensive 
review of a large number of particular resources available today, but rather to examine different 
approaches for creating content, organizing the delivery of virtual teaching laboratories and provide the 
examples of solutions available, so to serve more like a practical resource document than a research 
paper. The focus is on the approaches, options and resources that were personally reviewed by the 
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author of this paper, thus far, in search for solutions to lab virtualizations for their courses. The choices 
range from basic to elaborate laboratory-related solutions. The institutions that traditionally offered 
online education for years already deliver high-quality resources to their students. During the last several 
years when the online education was heavily promoted, commercial products were developed and 
several virtual labs systems emerged. Some of them provided high quality virtual labs, but being for-
profit entities, they charged fees on a per-student basis, so for the departments delivering large-
enrollment service-type courses the costs could be prohibitive. Therefore, whenever possible, the 
authors draw their attention to free, openly available solutions. 

The important questions to ask are:  which learning goals are most important; what will be the source of 
the lab data (the data from real experiments versus data from simulations or virtual environment); how 
much collaboration between the students will be expected; and whether to run the labs in a synchronous 
or asynchronous mode, or a hybrid mode. 

The following lab activities can be easily moved online: pre-lab work and questions; data analysis and 
interpretations; lab results discussion (within the lab group or even between the different groups); formal 
lab report preparation; and a lab-based class presentation. These activities can all be completed online, 
either in an asynchronous or a synchronous session. Developing technical and practical laboratory skills 
in remote labs is much more challenging and, in some cases, simply not possible. Therefore, the 
experiments’ design, troubleshooting, physical phenomena observation, data collection are all vital parts 
of the lab experience that need to be re-imagined. Troubleshooting and motor skills are the skills that 
are most often lost in the virtual environment. 

2 METHODOLOGY: STRATEGIES FOR ADDRESSING LABORATORY 
LEARNING GOALS DURING REMOTE TEACHING AND LEARNING 

2.1 Undergraduate Laboratory Learning Goals   
Before we can look at the examples of different approaches, it is worthwhile to revisit the reasons why 
the laboratory component is so vital in science education. The need for converting traditional 
undergraduate science laboratories into virtual ones requires a re-thinking of their fundamental goals 
and learning objectives. A report prepared by the Subcommittee of the American Association of Physics 
Teachers (AAPT) Committee on Laboratories [1] notes that:   

“The physics laboratory prepares responsible scientists and fosters both a deeper understanding of 
natural physical processes and the development of a variety of highly transferrable 21st century skills. 
The laboratory also provides a link to skills and habits that are valuable for innovation and 
entrepreneurship. The laboratory allows students to understand how fundamental physical ideas enable 
most modern technologies and therefore to appreciate the role that physicists can play in developing 
practical solutions to societal problems” [1].   

This report outlines five broad goals of the undergraduate laboratory curriculum, with learning outcomes 
focused on: 1) constructing knowledge, 2) modeling, 3) designing experiments, 4) developing practical 
laboratory skills, analyzing and visualizing data, and finally, 5) communicating the results. While the 
goals are all essential, they can be prioritized depending on the nature of the course and the students’ 
program of studies. The effective virtualization of labs and transfer to a remote teaching/learning 
environment is a complex and challenging undertaking. An exact duplicate of a physical lab for use in 
the remote teaching often is not possible and sometimes is not necessary. Instead, virtualization 
attempts should rather focus on finding options that allow one to achieve the desired learning outcomes, 
even though the activities may look very different from what the students and the instructors are 
accustomed to. Educators can see the challenges of the remote lab delivery as an opportunity to re-
imagine and revitalize the lab curricula content and delivery methods. 

In addition to focusing specifically on developing laboratory-related competences, the laboratory 
components of the courses, especially at the introductory level, were also used for many years to 
improve conceptual understanding. For example, Real Time Physics [2] lab curriculum targets typical 
students’ misconceptions. Moreover, the studio environment offerings such as Workshop Physics [3], 
or SCALE UP [4] merge labs, lectures and tutorials. Additionally, there are other variations: merging just 
labs and tutorials (for example LABATORIALS curriculum at the University of Calgary) while leaving the 
lectures intact or, more recently, flipping the lectures.  

Relying on labs for developing a conceptual understanding was of great importance when lectures were 
predominantly instructor-centered, where opportunities for active learning were limited or not available. 
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Since it is not possible to equally address all the aspects of science learning under the conditions of 
time limitations of the laboratory components, the drawback was, in our view, that the great emphasis 
on conceptual learning gained in the labs was achieved at the expense of developing lab 
experimentation techniques, other technical skills, and proper error analysis techniques.   More recently, 
since many lectures in physics have become much more interactive (involving Peer Instructions [5, 6], 
Just-in-Time-Teaching [7], and flipped classroom), the conceptual learning aspect of labs is becoming 
somewhat less important. The author argues that with the lectures becoming more interactive and 
inquiry-based, the lab emphasis may shift a little back to the traditional goals of the laboratories. Having 
said that, we know that on practice, the large proportion of the laboratories that are conducted today 
remain “verification”-like where the student do experiments intended to merely illustrate the 
lectures/curriculum content. Moreover, many lab experiments still use a “cookbook” approach. These 
labs fall short in the categories of experiment design as well as knowledge construction categories. The 
questions about what the undergraduate laboratories should, and should not be, is a never-ending topic 
of debate among physics educators. In March 2020, the pandemic triggered the need to switch to a 
remote delivery of university education around the world, and it pushed, to the forefront, the need for re-
examining the balance between the goals of the laboratory component versus the lecture component in 
science and engineering education. Lab virtualization pushed the limit of what can be achieved with 
remote labs. We try to examine how approaches to the virtual labs content and logistics can best address 
the goals listed above and to ensure the best possible learning outcomes.  

2.2 Addressing various laboratory learning objectives in virtual/remote delivery 
The category of developing practical laboratory skills is the only one that cannot be fully achieved unless 
the students perform real experiment. Fortunately, the rest of categories can be meaningfully addressed 
by properly designed remote labs environment. We try to examine the strategies that help addressing 
various learning objectives under the conditions of remote labs delivery. 

2.2.1 Developing practical laboratory skills 
Developing practical laboratory skills should ideally involve learning how to set up the equipment, 
troubleshoot and operate the equipment safely. It is hard to argue that these are the activities that are 
impossible to fully replicate without actually setting up and running the experiments. Unfortunately, there 
are only few options available to address developing practical laboratory skills. One of the options is to 
provide the students with mail-in lab kits and require them to complete actual experiments. This 
approach was used for years by some of the institutions that specialize in online teaching, for example, 
Athabasca University in Alberta, Canada. The limitation is, the kits need to be inexpensive, especially 
in case of large enrollment courses..  

Another opportunity for students’ experimentation is to design the lab experiments that can be easily 
performed with common household objects at home. One of the benefits of home-based experiments is 
the opportunity to relate the ideas students learn in the lectures with everyday life. Home experiments 
can provide authentic science experience. The advantage of the home-based labs is in giving the 
students opportunities to take a greater role on designing or even choosing their experiments. For home-
based experiments, one has to be mindful about the potential inequalities, as not all the students might 
have an equal access to the same resources at home.  

Relatively recent option is to create lab activities based on the use of smartphones.  Many modern 
smartphones have several built-in sensors, and there are many applications written for the smartphones 
data collection and sharing. 

Yet another way for the students to collect their own real data is to use Motion Video Analysis [8], a 
method of extracting data from the video recording whenever visible changes occur, whether it is actual 
motion, or dial changes on the experimental setups. There are programs such as a commercial Logger 
Pro [9] software from Vernier [10] and Tracker [11], a free video analysis and modeling software that 
allow the extraction of position versus time data from the videos frame by frame as well as the analysis 
of these data. This method is particularly suitable for the topics in mechanics, whether the motion is 
staged in the deliberate experiments or just the recordings of the existing event or phenomenon is 
performed. There are several cellphone applications available to take the data that will be discussed the 
Resource section of this paper. 

Even if the experiments cannot be set up and performed in a controlled manner, many physics 
phenomena are available to be observed in our daily lives ( such as rainbows, sunrises and sunsets), 
or wave phenomena (such as surface waves on the surface of water). 
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Having said that, one has to accept the limitations of developing practical (especially motor) skills unless 
the students themselves perform the data collection. Developing practical laboratory skills without 
access to physical equipment is difficult if not impossible. In order to narrow the gap, it might be helpful 
to create   a set of videos demonstrating common experimental techniques. For example, for our labs 
we use a video teaching the students how to use calipers. Fortunately, the rest of laboratories learning 
outcomes can be achieved fairly well in both “real” and virtual environments.  

2.2.2 Designing Experiments  
Designing experiments is crucial step in in genuine research activities; however, this learning goal is 
often neglected even in regular on-campus lab experiments. Many instructors are all too familiar with 
“cookbook” or “verification” style labs that are still quite common in the undergraduate curriculum. The 
pandemic teaching actually offers some opportunity to shift the attention to this aspect of the 
laboratories. The lab design goals can be at least partially addressed even during fully remote teaching.  

The home-based experiments can be conducive of giving the students a high degree of autonomy in 
choosing, designing and implementing their own experiments. It provides a refreshing opportunity to get 
away from highly prescriptive “cookbook”, verification-style labs so common in the introductory-level 
curriculum. However, while using this approach, one has to be prepared to expect rather uneven 
learning outcomes even within the same class. 

Optics phenomena are especially suitable for being reproduced relatively easily, for example, rainbow 
created by water droplets, curved surfaces in glass of water,  observations of light polarization by 
reflection and scattering, studying of light scattering (liquid solutions with scatters like chalk powder). 

Students studying electrostatics can easily perform basic experiments on charging and discharging, 
charge transfer, forces between charged objects as well as forces between charged and neutral objects, 
using household plastic and metal objects, as well as paper. 

Here are some examples of possible activities that can contribute to developing the experiments design 
skills when students are given a topic to research and asked to develop an experiment plan. This would 
work very well for home-based experiments at the introductory level. For example, for the topic of static 
friction, one can ask the students to design the experiment to find the coefficient of static friction between 
the coin and the textbook cover. The expected experiment design solution would be to place the coin 
on the book and start tilting the book, making it effectively an incline.  By progressively tilting the book 
with coin placed on it, the students can find a critical angle at which the coin starts sliding down the 
incline. Since the static friction coefficient between the coin and the book cover determines the critical 
angle value, this method allows to find the coefficient in question. To enrich the experiment, the students 
can use a variety of coins on a variety of surfaces, and the results from different students and/or groups 
can be compared and discussed within the entire lab section. While this method is expected as most 
common and straightforward, some students may propose alternative experimental solutions. 
Alternatively, the students can be assigned to watch a video of an experiment and discuss the details of 
the design, perhaps suggesting potential improvements. The students can benefit from a group 
discussion in a synchronous class, or provide comments asynchronously using a discussion board. The 
instructor can show the students just a fragment of the pre-recorded video and ask the students what 
they think will happen and why (a variation of Interactive Lecture Demonstrations (ILDs) [12], a very 
effective teaching strategy using “elicit-confront-resolve” learning cycle). Developing troubleshooting 
skills is equally important, but often is also largely missing from regular labs. The lab time is precious, 
and technician or teaching assistant often steps in before the students have a chance to fix the problem 
themselves. The group discussion on possible pitfalls and complications can be very beneficial. The 
videos of experiments gone wrong can be found on the internet or recorded deliberately, and they can 
provide a valuable source for the class discussion on experimental design. 

2.2.3 Alternative sources of data for remote labs  
For a variety of reasons the instructors can decide not to use home-based labs, therefore, they will have 
to resort to alternative means of providing the data to the students. In this case, the next big question 
would be whether the students should work with data from real experiments provided to them, or the 
data the students can collect from simulations/virtual reality environment. Our preference is to provide 
the students with the opportunity to work with the real data, whenever possible at all. Even in the cases 
when the students cannot be provided with the opportunity to assemble the experimental setup and 
practice lab skills, the students can still be provided with the real data for analysis and interpretation. If 
the learning goals are focused on analyzing and visualizing data and finally, communicating the results, 
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just providing the students with data may be a sufficient option, as long as the data are not totally 
identical for each student. One relatively labor-intense but effective approach is to create for the lab a 
set of videos, with each video being recorded using different physical parameters. Students can be given 
the objective, and according to the objective, they have to make a decision which videos of the set to 
use and which parameters they must extract from the videos in order to accomplish the task.  

Another option is looking for data sets in publications. This is a good option for historic experiments, 
such as Millikan oil drop experiment, or Thompson electron’s mass-to-charge ratio.  Analyzing the data 
from and discussing the results of groundbreaking experiments can provide valuable teaching moments. 

There is an option of remotely assessable lab in which the students can set up, change the parameters, 
and collect the data while running a real experiment remotely. The advantage is that the students get 
real data sets than are not identical, but development of practical setup skills is still not addressed, 
because the students have no access to actual physical device. This approach is not widespread, 
probably because of the relative complexity of running the experiment remotely and the need to have 
someone to maintain the physical setup that is run repeatedly by different groups of the students. 

When the real experiments are not possible and providing the students with data from real experiments 
is not possible, the remaining choices are simulation-based or virtual reality experiments. Fortunately, 
there are options available in these categories. There is even some evidence that in terms of the 
conceptual learning students can learn even more from a virtual lab than a physical lab [13]. However, 
the data pertain to the case of Physics Education Technology Project (PhETs) [14], a suite of simulations 
that were developed with the results of Physics Education Research (PER) in mind, and that can 
probably explain their relative efficiency. The same may be not as true for thousands of other more 
common simulations-based resources that were developed with less awareness about the knowledge 
of how people learn physics.  

A basic example of virtual reality lab is Labster [15], a commercial system with simulations embedded 
into a virtual reality interface. It is a relatively high-end system, and for the institutions that can afford 
extra expenses it can provide convenient ready-to go solutions for some of the traditional experiments. 
Even though, the choice of the experiment varies from subject to subject, and the choice for physics is 
somewhat limited, so additional customization is needed for many topics. 

3 RESOURCES FOR REMOTE LAB DEVELOPMENT AND DELIVERY 

3.1 Resources for data collections in real experiments   
Early in the pandemic AAPT’s teaching portal (PhysPort) [16] shared a wealth of useful ideas and listed 
a collection of resources providing guidance for switching to remote teaching. Designed initially as an 
emergency resource, more than one year later it remains relevant and very useful, especially its “Ideas 
how to move labs online” section.  

Several resources for home-based labs performed with common household materials are worth 
mentioning: short videos of simple experiments that are easy enough to try at home can be found at 
Stuck at Home [17] channel on You Tube. Somewhat similar, Do Try This at Home  [18] website also 
provide videos, detailed instructions as well as the list of required materials. Science Snacks: Projects 
and Activities You Can Do! [19] exploratorium-style site provides detailed instructions how to do the 
experiments.  

There are several applications available for mobile devices that allow one to collect physical data using 
built-in sensors. For example, phyphox [20] and AndroSensor [21] are the applications that enable the 
collection of data from sensors on iPhones or Android devices. Motion data, temperature, light intensity, 
magnetic fields, sound spectra are the examples of the information that can be collected using 
smartphones. In particular, Vernier Video Analysis applications is available for mobile devices to collect 
and analyze motion data from the videos recorded by these hand-held devices. Physics Toolbox Suite 
[22] from Vieyra Software is an application that uses sensors such an accelerometer, GPS, light and 
sound sensors in the smartphones to collect data. Tracker’s [11] Video Analysis and modeling tool that 
was mentioned above allows analyzing videos recorded to capture motion or any other visible change.   

AAPT website lists iPhysics Labs resources [23] – a collection of papers published in “Physics Teacher” 
journal about the modern experiments that can be performed using hand-held devices.  

Another undergraduate lab resources commercial provider, PASCO Scientific [24], offers video 
resources and accompanying lab activities where the students can watch a short video demonstrating 
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the experiment itself, including the data collection part. The data supplied can be analyzed data using 
PASCO software.  

Thinking Critically in Physics Labs [25] curriculum focuses on the experimentation as a main source of 
scientific knowledge. It addresses developing experimentation as well as critical thinking skills. Lab-
oriented curricula such as Real Time Physics iOLab [26], [27], using devices with built-in sensors to 
measure physical parameters such as force, magnetic field, light (intensity), sound (frequency), 
temperature, and voltage are readily available to support the students’ learning. 

3.2 Providing the students with data from real experiments  
When the students do not perform real experiments, they need to be provided with the alternative ways 
to collect the data. There are several options available. Pivot Interactives [28] is a commercial system 
that provides a virtual lab environment using data from real experiments. As the company states at their 
website: “Unlike animated simulations, students analyze real events, making their own measurements 
and observations” [28]. Pivot Interactives makes use of interactive videos. One can call them “Direct 
Measurement Videos”, since students can modify the variables and take measurements at different 
conditions in those videos. The system has a good collection of ready-to-go lab activities that are easily 
customized if needed. The system integrates the data and provide built-in graphing opportunities. The 
advantage is, all the work (data collection, analysis and reporting) can be conducted entirely within the 
online system. The drawback is that the data analysis in most cases requires data linearization instead 
of full functions fitting. Another drawback is that at this point the system does not provide grades 
integration with common course management systems like, for example, D2L. 

Investigative Science Learning Environment (ISLE) [29] network presents a promising curriculum in 
which the students are prompted to discover and learn physics phenomena for themselves. The 
students are lead through learning cycles that help the students to develop their own physical models. 
The learning is based on careful observation of the experiments and development of models that are 
consistent with the observations. The approach provides an authentic learning that resembles a real 
scientific discovery process.   ISLE’s Video Experiments, the sets of videos on most common topics of 
introductory physics curriculum, can be found at ISLE’s YouTube channel or ISLE’s web page. Even 
though the focus of these videos is more qualitative than quantitative, nevertheless, the numerical data 
can be extracted from these videos either directly, or using motion video analysis software mentioned 
above. 

Finally, the instructors wishing to create their own original labs have a labor-intense option to record 
sets of their own videos of real experiments, repeating the experiments for different parameters, as was 
outlined above.  

3.3 Obtaining data from simulations  
We already mentioned PhET Interactive Simulations [14], a suite of relatively simple but intuitive and 
robust simulations for science disciplines and math. They are focused on physics content that spans 
mechanics (including oscillations and waves), thermal and molecular physics, electromagnetism and 
optics. PhET simulations are based on extensive education research and provide a game-like 
environment. The simulations allow the student to change the parameters, so that they can collect 
“experimental’” data at different simulated conditions. Even though the cartoon-like simulations look very 
basic by today’s standards, the simulations are highly engaging and allow the student to experience the 
demonstrated phenomena through exploration and discovery. Before the pandemic many instructors 
used the simulations for improving students’ conceptual understanding, and now PhETs became a 
valuable tool for remote delivery of labs. Many of these simulations can be run directly on the web, and 
all the simulations are downloadable so they can be used offline, which is valuable for the students with 
metered internet access. At-home Interactive Lecture Demonstrations are ILDs [30] adapted to use with 
Physlets [31] and PhET Interactive Simulations [14] instead of recording the data from actual 
experiments. 

Finally, it does not have to be either the real experiments or getting the data from simulations only: 
particular labs can include a combination of home experimentation, and/or analysis of the data provided 
to the students, possibly followed by running relevant simulations. 
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3.4 Resources for data analysis  
Distance Learning [32] provides lesson plans for lab experiments using data collections with 
smartphones. The topics covered are mechanics (motion), pressure and magnetics fields. Arduino 
Science Journal [33] application allows generating the graphs of data recorded by smartphone’s 
sensors. The topics covered by this application include motion, sound and light. 

The challenge is to provide different data sets to different students/student groups. In this respect, video 
analysis offers an additional advantage. The students can analyze the videos provided to them. Even 
when the students analyze the same video, the way the extraction of data is executed ensures that all 
the students obtain somewhat different data points even from the same video.   

Logger Pro [9] software from Vernier, PASCO’s software [24] (both commercial) are used for collecting 
and analyzing the data from various sensors (most commonly, motion detectors and force probes, but 
also light detectors, magnetic field probes, etc.)  as well as retrieving and analyzing the data from videos. 
Tracker [11] is a free software also used for collecting the motion and other visible changes data from 
the videos and their analysis. 

4 CONCLUSIONS 
While many efforts to revitalize physics curriculum were undertaken in recent years, most advances 
occurred in the lectures delivery component, making them more interactive, if not completely flipped, 
while the laboratory component often remained more traditional.  The pandemic disrupted conventional 
ways of teaching and learning, with the laboratory components of curriculum being affected most 
severely. The necessity to move the traditionally in-class labs to remote delivery required new ideas and 
a huge effort from faculty across the world. This forced disruption can be embraced as an opportunity 
to develop and test new ideas. It is clear now that the need for remote teaching will persist for a while 
as long as parts of the world remain affected by the pandemic. Moreover, some of the approaches will 
prove to be effective beyond the pandemic and are here to stay. Developing, testing, compiling and 
sharing resources for effective lab delivery will remain an important endeavour. 
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ARE WE READY FOR A CHRONIC CRISIS? REFLECTIONS ON THE 
EXPERIENCE OF TEACHING DURING CONFINEMENT  

I. Tort-Ausina1, A. Vidaurre1, J. Riera1, M.A Gámiz-González2, J.M. Meseguer-
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Abstract  
The lockdown period that started on March 2020 due to the COVID-19 pandemic was a big challenge 
for students and teachers. Technology made the continuation of the teaching easier, and it also allowed 
teachers to keep the contact both with colleagues and with students. New teaching and evaluation 
methodologies and new coordination and cooperation systems had to be quickly implemented. Our 
previous experience in flipped teaching, active methodologies and validation of online exams, helped 
us to tackle the transition from face-to-face to fully online teaching. The experience was satisfactory for 
the theory classes, but some problems in the laboratory classes have emerged.  

After that, right now, some extra work is needed to overcome these difficulties considering that maybe 
the situation would become chronic. Once that we got over the shock of the first moment, the question 
is whether the resilience mechanisms will remain, and if the hybrid teaching (face-to-face & online) can 
replace effectively face-to-face teaching for a long time. In this work we present the students’ opinion 
on this question. The analysis has been performed at the School of Design Engineering of the Universitat 
Politècnica de València, in different courses of physics of several engineering degrees (all of them, first 
academic year courses). 

One example of good practice during confinement was the weekly coordination meetings between 
teachers of the same course and between teachers of physics courses in different degrees. Another 
one was the online exams, taking advantage of the automatic correction tests, and including images of 
the documents written by the students for later review. 

The academic results were comparable to those of a normal course and student and teachers' surveys 
were conducted to know their opinion. The good performance during this new situation was due to the 
collaboration, patience, understanding and trust of the students and teachers that was created in those 
moments of crisis. 

Students' opinion on the online teaching during their lockdown was positive. This work shows this 
students' opinion on the methodology used during the lockdown, and the process from previous flipped 
teaching methodologies experiences to a completely online teaching. At the same time, the students' 
opinion on the laboratory practices was also analysed. 

Finally, this work also shows the reflection of the involved teachers on the additional workload and on 
the capacity for cooperation and communication between them, during the lockdown period and the 
subsequent year. 

After gathering the opinion of teachers and students, we can conclude that the situation of the pandemic 
has been addressed with reasonable success. Performance of students is not affected, the theoretical 
classes have been developed normally, while the practical classes seem to need some changes to be 
adapted to the new situation as far as possible. Given that this situation persists, it is useful to carry out 
this type of study to be able to adapt teaching to future circumstances.  

Keywords: confinement, face to face teaching, online teaching, students’ opinion. 

1 INTRODUCTION  
On 11th March 2020, the World Health Organization (WHO) declared the COVID-19 (coronavirus 
disease 2019) caused by the 2019 novel coronavirus (2019-nCoV) a pandemic. This has brought radical 
changes in all aspects of our lives. The most significant was the social distancing and restrictive 
movement that markedly affected the traditional educational practices. 
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The flipped teaching (FT) is a widely implemented methodology that has demonstrated to be very 
effective in high education, mainly in STEAM subjects [1]. It combines a number of student-centred 
activities including, among others, peer assisted learning, cooperative learning, problem-based learning 
and gamification [2]. Students have access to learning resources like articles, pre-recorded videos, and 
YouTube links before the class. The online classroom time is then used to deepen understanding 
through discussion with faculty and peers. This is a very effective way of encouraging skills such as 
problem-solving, critical thinking and self-directed learning. Some authors have shown that adding 
educational gaming elements improves the classroom dynamics, increase students’ participation and 
interest in online preparation before class [3], [4].  

Although many papers show that the academic results improve when Flip Teaching (FT) is applied [5], 
[6], some authors have indicated that, in the case of first-year students, a transition between the 
dominant transmission model of teaching is needed to engage first year student in FT [7]. When students 
have been asked, some of them say that they prefer the combination of flip teaching with a traditional 
methodology [8], [9]. 

The term virtual flipped classroom was introduced by Ismail and Abdulla in 2018 as a combination of 
Flipped Classroom and Virtual Classroom. They applied the virtual to a group of students to some 
selective topics of a computer programming course. They found a significant difference in learning 
achievement and motivation after applying the virtual flipped classroom. 

The implementation of the FT in the classroom has always been accompanied by different teaching 
tools that facilitate the work of students out of class to prepare the class seasons (videos, documents, 
self-evaluation exams, tasks, and communication tools. All these strategies and tools have been based 
on the technologies of the information and communication (ICT). In this work, the material was made 
available to students through the Universitat Politècnica de València’s online teaching platform, 
PoliformaT (“PoliformaT,” 2003), adapted from Sakai (“Sakai Learning Management System,” 2018). 
These tools were used for the realization of both collective and individualized tutoring, examination 
review, cooperative work and oral presentations. 

The lockdown forced to move to online teaching. Unified communication and collaboration platforms like 
Microsoft Teams, Google Classroom, Zoom, were quickly introduced and became common for 
communication between teachers and students. These tools were used for both, collective and 
individualized communication, as well as for examination review, cooperative work and oral 
presentations. 

In this work, we present the effect of the lockdown on the academic results and students’ perception. 
The analysis has been performed at the School of Design Engineering of the Universitat Politècnica de 
València, to students of the Degree on Electronic Engineering and Industrial Automation (DEEIA) and 
of the Degree on Aerospace Engineering (DAE). 

2 METHODOLOGY 
This work was carried out for two different groups enrolled in physics courses (physics and 
electromagnetism) of two degrees, DAE and DEEIA, respectively. Physics of DEA, with 114 students in 
two groups, is annual whereas electromagnetism of DEEIA, with 152 students in three groups, is a 
second semester course. Prior to the lockdown, the first half of the course of DAE had been face-to-
face classes and the second part was online. In the case of DEEIA, less than one-third of the course 
was face-to-face and the rest of the course was online.  

Both courses applied the FT methodology. The students had different materials to prepare the class 
sessions: videos, documents, and online exams. The students worked in teams preparing the lab 
reports, solving problems or evaluating the problems solved by another team. During the class sessions, 
apart from some explanations of the most difficult concepts, some sessions were dedicated to solving 
problems in groups, and, in another session, students had to present the solved problems. Continuous 
assessment with different tasks and exams was programmed along the course. Some gamification 
activities, as Kahoot were also used [10]. 

Once the lockdown was declared, the class sessions were online (by Microsoft Teams) and 
synchronous. All the sessions were recorded and all the materials were available for students. The 
programmed tasks and exams were kept with the same calendar, but the oral presentation and the 
exams were online. The online exams consisted of numerical problems that students had to solve 
(students had different problems and/or different data). The students had to write the numerical answers 
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that were automatically corrected by the exams tool and they also had to upload a file with the scanned 
images of their resolution. Then, if the student asked, the procedure, and not only the numerical 
response could be considered. Regarding the lab sessions, the data collected by students of the 
previous year were given to the students. They had to perform the corresponding graphs and 
calculations to get the asked results.  

The communication with the teacher was made by different online ways: email, chat or videoconference. 
Before the lockdown most of the students used to communicate using the same tools, except the 
videoconference. Students had to share documents and maintain online meetings to complete the tasks 
as a team.  

A post-course survey was delivered to measure students’ perception. 120 students (61 from DAE and 
59 from DEEIA) completed the survey that consisted of 5 5-point Likert-type questions and 5 open 
questions. Students rated statements about the course where 1 is ‘Strongly disagree’ and 5 is ‘Strongly 
agree’ and also 1 is ‘very bad’ and 5 is ‘excellent’. They were also asked about the number of hours per 
week they dedicated to the course. The questions were related with the course (7 questions) and also 
with the locked down situation (4 questions). 

3 RESULTS 

3.1 Survey on the students’ opinion about the teaching experience during the 
lock down 

The starting point of our reflections on the recent experience on online teaching, caused by the lock 
down because of the COVID-19, was that our previous experience both in active methodologies and in 
FT was going to be an important advantage to afford the situation that had arisen.  

In the one hand, the results of the opinion survey show that the students have valuated positively the 
adaptation to the online teaching. When the students of the Degrees on Aerospace Engineering (DAE) 
and of the Degree on Electronic Engineering and Industrial Automation (DEEIA) where asked about the 
teaching experience during confinement, most of them (82% and 78% respectively) say that despite the 
limitations of the situation we were going through, the course had managed to function properly (Figure 1).  

 
Figure 1: Results of the general question about the functioning of the course. 

On the other hand, when students were asked about their work, 64% and 73% of them, respectively, 
declare that they agree or fully agree on the fact that they have been able to follow the course reasonably 
well (Figure 2). 

This success of our work developed in the course has been a consequence of the fast adaptation to the 
new and suddenly happened situation, in an extremely short period of time, with right and wrong aspects, 
but above everything of the previous work made in the frame of the active methodologies and FT. 
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Figure 2: Results of the question about the work made by the students.  

Keeping the uncertainty of the near future in mind, as clearly none of us knows how the situation will 
exactly be for the next academic year, the crisis we are being through is showing as a likely scenario 
where face to face and online teaching and synchronous and asynchronous training will coexist, as the 
main features of the university education of the future. Despite how forced and unexpected the change 
in our teaching methodologies has been, we think that this experience should became an opportunity to 
take benefit from the actual situation to act in this sense for the future.  

Some teaching tools, such as videoconference, cooperative working or gamification have been proved 
to be solid and useful ones, even when we were not familiar with them and we had to learn how to use 
them and how to implement them in our courses suddenly, quickly, and with no other option. Our general 
impression now is that most of these tools have come to stay. The students’ opinion that is shown in 
this communication, gathered after a term of teaching using all these tools (Figure 1) shows that it has 
been a successful experience for them.  

Furthermore, as the FT has taken so much prominence, the opinion of the students on it was also very 
important for us. To start, our experience supports the previous results obtained in literature showing 
that flipped teaching improves significantly, but not radically, the academic performance of our students 
[11], [12]. However, FT is still having a negative image according to the first year students [7], [13] and 
this is also supported by our results. Even within the context of the lock down, in which, as already 
mentioned, their opinion on the management and development of the course was positive, when they 
were asked about the interest of the course itself and about the FT their opinion shows a very high 
interest on the course, and many objections to the methodology (Figures 3 and 4). 

 
Figure 3: Results of the question about their interest on the course.  
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Figure 4: Results of the question about their preference between flipped teaching or traditional teaching 

This objection to the FT is especially evident when we ask them if they would extend the methodology 
model to other subjects (Figure 5) 

 
Figure 5: Results of the question about the possibility of having more courses with flipped teaching.  

These last answers contrast with their opinion when asked separately about each one of the 
components used in FT. As an example, Figure 6 shows the results on the assessment of some of the 
activities carried out and materials used by students. 
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Figure 6: Results of the question about the different tools and materials used.  

One of the teaching activities where a deep reflection is needed to find good solutions in a context or 
emergency (or even in a possible hybrid future teaching model) are the laboratory practices. In the 
previous years, we had been using flipped teaching at the lab, where all the introduction was explained 
through videos that the student should see before arriving to the laboratory session, and the time of the 
session was dedicated to the experimental data collection and analysis. However, this previous 
experience was not transferable to the lock down, because the instrumental and experimental part was 
of utmost importance in our lab practices (in subjects such as Mechanics or Electricity).  

The students’ opinion confirms this last idea: the laboratory practices are the lowest rated activity by the 
students (Figure 7). Then, new models have to be explored to make the activity at the lab compatible 
with the new situation in a hybrid teaching, in which collaborative and synchronous work of students 
could be compatible with the security conditions at the labs. Maybe simulations could be introduced in 
the future, when possible, to perform online lab practices. 

 
Figure 7: Results of the question about the quality of the laboratory practices  

3.1.1 Students' opinions: results of open-ended questions.  
There is a high number of responses, since in both degrees around 45 students have responded out of 
the total that completed the survey. 

Both DAE and DEEIA students positively valued the interest of the teachers, as well as the activities 
proposed (inside and outside the classroom) that helped them to follow the class online, encouraged 
their participation and aroused their interest, overcoming the problem of online teaching.  

The students quite unanimously valued positively the content of the programme, the structuring of 
contents in the Poliformat platform, the exercises solved in class, the team problem solving, and the 
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active participation with the different proposed activities (tasks, dialogues, monologues, Kahoots). They 
also valued the material hosted on the web (videos, presentations, problems). 

The main complaints were focused on the laboratory work (they did not find sense to work with data that 
they had not measured). In addition, students clearly indicated that they were not in favour of flipped 
teaching for this subject. They think that classes should be taught with more detailed theoretical 
explanations and with a greater number of exercises solved by the teacher. They also thought that the 
required number of tasks was excessive, especially during confinement and suggested spending less 
time on complementary activities to devote to reviewing the theory. However, several students indicated 
that during online teaching the explanations had been more detailed and the resolution of exercises 
clearer, compared to pre-confinement teaching. 

Regarding the assessment that students made of their work, in general they thought they have done an 
effort and a good job in the course, adapting well to online teaching. Several students commented they 
had connection problems, that they had to share the computer, or that the study space was not 
adequate. These problems caused them to work less than usual. Some indicated that they had to work 
harder since it was difficult for them to concentrate, while others had not noticed much change or 
adapted well. Several students commented they had personal or even mental health problems caused 
by the emotional situation due to confinement that made work difficult. In general, they indicated having 
missed the study environment of the class. 

3.2 Reflections on our work: Two good practices with a positive result  
Good practices in the field of education are identified as experiences that have been implemented with 
positive results, being effective in a specific context, contributing to the solution of specific problems, 
and generally achieving an educational improvement. In this section, we describe two examples of 
actions that we have carried out, and that are considered to meet the beforementioned characteristics. 

3.2.1  Online exams with images for review  
Before the pandemic, our working group had been using a tool to carry out on-line exams with automatic 
correction. This Poliformat tool allows teachers to create personalized exams by combining batteries of 
questions that also provide the possibility of customizing the grade for each exam. The system performs 
an automatic correction and calculates the student's grade if their answer is within the range of the 
correct answer. Before the pandemic, this tool was used to take an exam at the end of each lesson in 
order to be able to carry out a more continuous assessment of the course. Since the automatic correction 
system does not evaluate the procedures of the students when solving the problems of the exams, for 
every two automated exams a traditional written exam was carried out in which the procedures were 
evaluated. In this evaluation system, the traditional written exams had a weight between 50% and 70% 
of the evaluation of the subject while the on-line automated correction exams had a weight between 
10% and 15% in the final mark. 

The confinement prevented the realization of face-to-face exams and all exams became online. In this 
context, it was decided to evaluate the part of written exams also through the same online exams in 
such a way that these came to have a weight between 65% (50% + 15%) and 80% (70% + 10%) of the 
total evaluation. Given that online exams only assess the final result without taking into account the 
procedures, a section was enabled in each exam where the student had to upload a document with the 
image of the resolution of the problems. If the numerical answer of the automatic correction was correct, 
the student obtained the maximum mark. If the numerical answer was not correct, the student could ask 
the teacher to review the procedures in order to assign a proportional grade in a correction similar to 
that of a traditional written exam. In this way, it was possible to take an online exam whose assessment 
is more similar to that of a written exam where the resolution procedures are assessed. 

In this way, it was possible to combine the advantages of the automated exam, such as the fact that 
each student had his/her own personalized test, with the advantage of being able to assess the 
resolution procedures in a more traditional way. The fact that the automated correction already marked 
the correct answers allowed teachers to focus only on the correction of doubtful cases, what lightened 
their work. 

In summary, the existence of online exams, facilitates the continuous work of students in the courses, 
by allowing continuous evaluation. However, the need to automate the correction can result in an 
incomplete assessment, by focusing exclusively on the correct numerical answer. The need to evaluate 
on-line in times of pandemic has made it necessary to explore other solutions. The use of the image of 
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the exam together with its automatic correction, allows us not to depend exclusively on the numerical 
result, by allowing us to review the methodology of the resolution. 

3.2.2 Regular coordination meetings between teachers 
In the usual operating practice of our working group, the coordination meetings had a frequency of three 
or four per course, without dates fixed in advance and marked by the preparation of contributions to 
congress, articles or projects. In each course in which we participated, coordination meetings between 
the teaching staff were frequent, setting the program, rhythm, evaluation or activities, but without a 
general operating rule, given the disparity of schedules, and therefore the difficulty in agreeing on dates 
for the meetings.  

After a few initial moments of disorientation and alarm at the beginning of the COVID-19 pandemic, 
everything has been much easier thanks to the permanent contact between colleagues who share the 
same course and subject. We had course meetings scheduled weekly at a fixed time from the first 
moment of confinement, and they were held online through Microsoft Teams, which facilitated 
agreement on the schedule. Communication also extended outside the meetings, through other online 
communication channels (WhatsApp, Hangouts, Zoom, Webex, Jitsi ...), which during this period have 
shown to be extremely useful and essential in daily teaching work. In this way, it was possible to 
reprogram the contents of the course, the evaluation methodology, create and share new materials, and 
discover new functionalities of the training platform in a non-face-to-face teaching context. This form of 
collaborative work allowed to continue with the already made programming of the courses and to keep 
the synchronous classes as close to the face-to-face ones. The adaptation of the evaluation, also online, 
anticipated the requirements that the university finally implemented. The academic institution, 
overwhelmed by the situation, did not collaborate in the entire adaptation process, but did accept all the 
proposals that were developed as a team. During this period, the difficulties between subjects have 
become more evident, caused by the lack of communication and transversal coordination between the 
teaching staff of courses and degrees, related to content, methodology and evaluation. 

In the COVID-19 context, the regular meetings had an important emotional component: sharing feelings 
and sensations has brought the teams of teachers together. Everyone has gone through moments of 
loneliness and decay, of not understanding the situation or feeling insecure due to the uncertainty of the 
future. Anyway, everyone also felt satisfied to see that the solutions of some can be shared with others, 
and that problems are better tackled in a collaborative way. The groups have coalesced. 

Based on the result of our experience, it is proposed to extend it to other courses and work groups, with 
the aim of improving coordination, the exchange of experiences, and the self-evaluation of our work and 
teaching practice, while, at the same time, increasing the cohesion as a group. This method of fixed 
periodic meetings (weekly) for the courses, and monthly for the work group, has been permanently 
implemented in our group. 

In summary, we consider that coordination meetings between teachers are an essential tool to improve 
teaching. Daily tasks and a variety of schedules make continuous planning difficult. The experience 
acquired during the pandemic with online tools has shown its potential in lightening communication 
processes and providing them with greater flexibility. This fact indicates the way forward for a normalized 
post-COVID-19 situation: face-to-face meetings must be combined indistinctly with other on-line ones, 
thereby allowing a greater frequency of them. 

4 CONCLUSIONS 
In this article, we have analysed and thought about the consequences of the lockdown period due to the 
COVID-19 pandemic in university education, particularly in the teaching of the physics subject in the first 
year of the Degrees on Electronic Engineering and Industrial Automation and of the Degree on 
Aerospace Engineering. 

After gathering the students' opinion and teachers’ reflections, we can conclude that the situation of the 
pandemic has been addressed with reasonable success. Our previous experience in flipped teaching, 
active methodologies, and online exams, helped us to deal with the transition from face-to-face to fully 
online teaching. In general, the teaching methodology was adapted to an online model with reasonable 
success, and we were able to apply a methodology like the one before lockdown. Students' opinion 
about the online teaching during their lockdown was positive, and they have highly valued the adaptation 
effort made in such a short period of time. Performance of students is not affected, the theoretical 
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classes have been developed normally, although some problems in the laboratory classes have yet to 
be solved. 

Given that this situation could persist or could happen again, it is useful to carry out this type of study to 
be able to adapt our teaching methodologies to future circumstances. We think that many of the teaching 
tools that we have used in this period, such as web conferencing, cooperative work, or gamification, 
have proven to be solid and useful, even though we have used them forced by the circumstances and 
we have learned to use them in a record time. The general impression is that many of these tools are 
here to stay.  
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PREFERRED MOTIVES OF SCHOOL CHEATING FROM THE 
PERSPECTIVE OF TEACHERS AND HIGH SCHOOL STUDENTS 

J. Bajtoš 
DTI University (SLOVAKIA) 

Abstract 
The issue of school cheating has been the focus of many experts and scientists working in the field of 
pedagogical sciences almost all over the world in recent decades. In our study, we focus on evaluating 
the issue of motives for school cheating from the perspective of teachers and from the perspective of 
high school students. Motivational context is a part of every individual's life, it is a necessary source of 
his performance in every area and an individual without deeply rooted positive motivation cannot live 
fully and meaningfully. School cheating must be perceived in a broad context that transcends the 
boundaries of pedagogy or didactics. In the study, we focus on identifying and subsequently analysing 
the motives that lead high school students to cheat in the process of reviewing and evaluating their 
school performance. It should be recalled that the level of school cheating is also affected by societal 
tendencies towards fraud as such, and also the current trends of increased demands for high 
performance of the individual and his/her success to competition. 

The author of the study is based on a theoretical analysis of the issue of school cheating, he analyses 
and then interprets the findings of the empirical research with an impact on educational practice. 
Through the research, he ascertained the attitudes and opinions of secondary school teachers and 
students towards the preferred motives for school cheating. A total of 905 high school students and 
387 high school teachers participated in the research. Of that number, there were 383 boys (42.3%) 
and 522 girls (57.7%), of the teachers there were 102 men (26.36%) and 285 women (73.64%). In 
order to achieve the research objectives, we used the following research methods: analysis and 
synthesis of knowledge from relevant literature sources; questionnaire method - to find out the 
opinions and attitudes of secondary school teachers and students and mathematical-statistical 
methods of evaluating research results. 

Analysis of the testimonies of research respondents, i.e. teachers and high school students confirmed 
that the preferences of the strongest motives for school cheating are the same for both groups of 
respondents and they are not mastering the curriculum due to non-learning and trying to achieve the 
best possible mark. The weakest motive for school cheating in both groups of respondents is principle 
cheating, what means that students do not cheat because they have good experience with cheating 
and they have not been caught cheating in the past. 

Keywords: school cheating, motives for school cheating, high school students, high school teachers. 

1 INTRODUCTION 
School cheating is an undesirable phenomenon that is analyzed by different studies from various 
perspectives, such as moral and ethical, psychological, pedagogical, didactic, sociological and others. 
All these studies are connected mainly by the effort to face school cheating, how to detect it and how 
to effectively minimize and suppress it [1], [2]. Therefore, the objective of the presented study is to 
contribute to the analysis and description of students' motives for their dishonest behaviour and at the 
same time to compare the opinions of high school students and their teachers on this issue. School 
cheating is not only the students' problem because of their often mentioned irresponsibility, immaturity 
or moral failure, but also teachers and schools participate in school cheating. I. Turek [3] states that 
the requirements of the school are often disproportionate in their scope and content, or their nature 
(e.g. excessive emphasis on factual and encyclopedic knowledge, on the reproductive nature of the 
curriculum, etc.). The behaviour of the teacher also plays an important role in the analysis of the 
motives for cheating students. 

2 MOTIVES FOR SCHOOL CHEATING 
There are a large number of motives that lead students to behave dishonestly at school. Before we 
analyze the motivation of students for school cheating, it is appropriate to describe their motivation for 
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learning itself. Motivation to learn is a complex matter in which there is a large number of motivational 
moments (needs, aspirations, desire for knowledge, value orientation, etc.). Motivation to learn is 
divided into internal and external. If the student learns primarily for himself, for his own joy of success, 
then it is an intrinsic motivation to learn. If his desire for a good grade is only a fulfilment of the 
expectations of the environment, then it is an external motivation to learn. Concerning motivation, it is 
recommended to follow these principles in the teaching process [4]: meaningfulness (school activities 
must make sense to students), interest (presentation of the curriculum to students by the teacher), 
cooperation (meeting the social needs of students), free choice (give students the opportunity to 
decide freely about their activities) and feedback (rewarding students for the implementation of partial 
steps and for completing the task). 

In connection with the motivation of students for school cheating, it is necessary to know the answer to 
the question: why do students cheat during the exam, what motives lead them to do that? There are 
many students who do not learn just because they do not have their own goals in relation to their own 
education. They do not even think about this question and no one directs them to this activity. It is 
expected that if a student decides to study the relevant secondary school, he should have set goals for 
his own development also concerning education, the gradual fulfilment of which is possible only if he 
takes his studies seriously and responsibly. Some students very often underestimate their 
perseverance in their studies and their self-discipline in fulfilling their school responsibilities. Students 
are also often unable to resist the pitfalls of the environment, which is negatively reflected in the 
motivation for school efforts. And there is still strong pressure from the environment and parents on 
their good, often up to their excellent results in the study [5]. It follows that there are many motives 
why students cheat on exams and why teachers tolerate them. 

3 TYPES OF MOTIVES OF SCHOOL CHEATING 
Presenting all motives for school cheating would be too complicated and demanding, so we try to 
categorize them to outline and characterize the various categories of groups of motives for school 
cheating. 

3.1 School success as a motive of school cheating 
School success is characterized as successful mastery of all requirements that are placed on the 
student at school and it is reflected in the positive evaluation of the student [6]. The primary motive for 
school cheating is to become a successful student and achieve better grades. M. K. Galloway [7] talks 
about the fact that students are willing to do anything to be successful in school. School success as a 
motive for school cheating follows the student's own profit and gain. Specifically, a student cheats on 
an exam if: he needs good grades to progress to a higher grade; he is at risk of expulsion from school; 
he needs good grades to keep a scholarship; wants to finish school so that he can advance to a 
higher type of school, respectively to be able to get a job; he is very competitive and wants to keep his 
place in the class. The school has become a place that has created very good conditions for cheating 
[8] and students cheat in schools across the educational spectrum, from primary schools to colleges 
and universities, students from private, state and church schools, students in cities or villages [9]. 

3.2 Social and interpersonal motives of school cheating 
If students cheat in exams, it can also be taken in a social context. The classroom environment and 
the relationship with their peers is a very important factor for students and usually literally undermines 
teachers' efforts to encourage students to have better access to study and better learning outcomes. 
J. Eisenberg [10] also speaks about school cheating as a form of prosocial behaviour, arguing that 
even though students are aware of the discrepancy between the school's standards of behaviour that 
their classmates follow in class, they prefer to invest in good relationships with their peers (whisper 
them the correct answer, they let them copy out), even at the cost of violating school standards. We 
can thus connect the tendency to school cheating with the personal need for recognition of the 
student, his fear of negative evaluation by other classmates and the sensitivity to what others think of 
him. If a student has ever successfully cheated, it is very possible that he will try again. The results of 
the findings of G. J. Cizek [11] show that the student's involvement in any other form of fraud in life, or 
previous experience with school cheating supports the student's tendency to cheat. 
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3.3 Motives of school cheating related to the teacher's personality 
The teacher and his chosen approach to teaching, to the presentation of the curriculum and to 
individual students, can significantly influence the students' attempts to cheat. Students can interpret 
the moral values presented by the teacher depending on the situation in which they find themselves 
and what moral or other consequences this may have for their actions, activities or even influence in a 
group of other classmates [12]. The greater the positive influence the teacher has on the students, the 
more he will limit the negative influences of his classmates on each other, which can also play a 
significant role in the approach of individual students to school cheating. For the student not to tend to 
cheat, they must have feedback from the teacher, in which the teacher informs him that he is the one 
who has the abilities, skills and qualifications that the student admires or at least appreciates. 
Students' good relations with their teacher do not guarantee that the teacher has the necessary 
authority and respect for their students, they do not guarantee that students will be positively 
influenced by their teachers in their opinions, attitudes and overall approach to education or other 
social values. It is therefore very challenging to answer unambiguously the question of what a teacher 
should be like, to be able to attract his students and at the same time significantly reduce school 
cheating in his classroom. The results of foreign studies describe teacher behaviour that students 
perceive as dishonest and unfair (e.g. injustice) and it is one of the most common reasons why 
students justify school cheating [13]. [14]. In these cases, a mechanism is put in place for students to 
help them manage the discrepancy between how they should behave at school and how they actually 
behave. Thus, they defend their dishonest behaviour through unfair teacher behaviour. 

3.4 Motives of school cheating related to the students´ personality 
From pedagogical practice, it could certainly be shown that students cheat much less if the curriculum 
is useful and interesting if the teacher can engage students and the work of students in school makes 
some sense and is not too complicated. Otherwise, students do not understand the curriculum, do not 
learn it and for this reason have a greater tendency to cheat in the exam. The teaching style of each 
teacher is different, original and each student subconsciously likes a teacher with a teaching style that 
seems the easiest to understand the curriculum and is compatible with his teaching style [4]. If the 
means of performance of the teacher do not appeal to the student, his reaction will be a lack of 
interest in the subject and the student's effort to achieve better grades in the exam in an illegal 
manner. If a student has a positive attitude towards the school in general, invests his time and 
strengthens his ties to the school environment, this fact strengthens the joint sharing of values and 
activities of the student and teacher, which ultimately causes the student does not act as it would be in 
contrary to his convictions and opinions. At this point, it should be remembered that in schools we also 
meet students who recognize that they are lazy to learn, or that they do not have time to learn and can 
only succeed in the exam by cheating. Pro-procrastination (mental laziness, systematic postponement 
of important tasks for later) can also be seen behind school cheating. R. T. Burrus, A. T. Jones, B. 
Sackley, and M. Walker [15] state that individual characteristics that influence students' dishonest 
behaviour at school are age, gender, grade point average, and group membership. 

3.5 Motives of school cheating related to the student's insufficient ethical 
awareness and morals 

We can agree with the statement of some psychologists that moral qualities and character can be 
estimated from long-term observation and actions of the student rather than from immediate feelings 
and decisions related to a specific situation, such as cheating [12]. It could be said that even though 
students know that school cheating is immoral and bad, at some point their behaviour and thought 
process will change, and they will be guided more by their own personal responsibility and situation. 
Thus, the thinking and behaviour of many students in a situation are at odds with what they say and 
think, and their relationship to school cheating. The less students have moral restraints on cheating, 
the less they feel guilty about cheating and the less they worry about the negative reaction of their 
surroundings. We can therefore say that there is a relationship between moral decision-making and 
behaviour, although the decision to cheat is significantly influenced by upbringing, which has the effect 
of resisting and continuing the first temptation to cheat, thus denying the individual's personal values 
and beliefs. Ethical principles are part of every individual's life. The extent to which the school 
succeeds in mediating and promoting ethical behaviour is vital to students' chances of developing their 
own healthy "ethical compass" [16], [17], which will guide them in their future decisions and increase 
their chances of becoming good and a trustworthy person. 
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Table 1 presents the types of motives for school cheating. 

Table 1 Motives and specific incentives for school cheating (processed and modified  
according to L. J. Arnett et al. [14] and M. Panáková, [18] 

Group of motives A specific motivation 

School success Own benefit 
Strive to achieve the best possible rating. 

Finish school due to future employment or promotion to 
university. 

Social and 
interpersonal 
motives 

Adaptation The fact that other classmates cheat. 

Positive experiences with cheating  Successful, undetected cheating in the past. 

Maintaining relationships Not making parents disappointed with a bad grade. 

Personality of the 
teacher 

Perception of injustice 
 

The teacher makes the tasks too difficult to try.  
The teacher overestimates the importance of his subject. 
The teacher does not sufficiently explain the subject matter 
and the students do not understand the subject matter. 
The curriculum is detached from practice (uninteresting and 
unusable). 

Feeling out of danger The student knows that the teacher does not notice the 
cheating. 

Student´s 
personality 

Psychological, personality 
dimension 

The student has not learned, so he does not master the 
curriculum. 
Great stress with trying or inability to remember the right 
answer, "have a blank". 
Lack of time to learn. 
There is a lot of things to learn and the student is not able 
to learn it. 
Cheating is easier than learning. 

Insufficient ethical 
awareness of the 
student 

Autonomy The student thinks that cheating is not a moral or ethical 
problem and considers it normal. 

Challenge Cheating is a challenge for the student to "try it out" due to 
his insecurity. 

4 METHODOLOGY 

4.1 Research objective 
The objective of the research was to identify and analyze the main motives for school cheating from 
the perspective of teachers and high school students. 

4.2 Research sample 
A total of 905 high school students and 387 high school teachers participated in the research. Of this 
number, there were 383 boys (42.3%) and 522 girls (57.7%), of the teachers there were 102 men 
(26.36%) and 285 women (73.64%). We researched from January 2019 to September 2019. From 
November 2019 to March 2020, we processed and evaluated the obtained results. When choosing 
secondary schools, we followed the stratified selection. 

4.3 Research methods 
The main research method was the questionnaire method. They set up an anonymous questionnaire 
for teachers: “Do students cheat at school? - opinions and experiences of teachers" and an 
anonymous questionnaire for students:" Do I cheat at school? - students' views and experiences 
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5 RESULTS 
The research results and their interpretation are processed following the research objective. To 
analyze teachers 'approaches to eliminating school cheating, we used the respondents' answers to 
the following items from the questionnaire for students and the questionnaire for teachers: 

The item from the Student questionnaire: “What motivates you (what are the reasons) for cheating on 
your exam? You can only indicate one frequency option for each cheat motive. 

The item from the Teacher Questionnaire: “What motivates students (what are the reasons) to cheat 
on exams? You can only indicate one frequency option for each cheat motive. 

Respondents (students and teachers) in these items of the questionnaire expressed a degree of 
intensity concerning the seriousness of the specific motive of cheating. We used the Likert scale and 
assigned numerical values from 1 to 5 to the individual stages of this scale during the evaluation. From 
the above, it can be assumed that motives with an average value of the weighted arithmetic average 
of 3 will be neutral, and thus respondents are unable to decide whether a particular motive is a strong 
motive or, conversely, no motive for school cheating. Values gaining a numerical expression of the 
weighted arithmetic average higher than 3 (max. 5) mean that the respondents consider the 
mentioned motive of school cheating to be significant. On the contrary, values of the weighted 
arithmetic average lower than 3 indicate the fact that respondents do not consider the motive to be 
significant for school cheating. 

Table 2. Order of motives for school cheating based on weighted arithmetic average 

Motives for school cheating 
Weighted 

arithmetic mean Rankings 

S T S T 

School 
success 

Trying to achieve the best possible rating 3.38 3.81 2. 2. 
Need to finish school (progression to university, to work) 2.90 3.31 8. 4. 

Social and 
inter-personal 
motives 

When a student knows that other classmates are cheating as 
well 2.58 3.14 14. 9. 

The student does not want to disappoint the parents with a 
bad mark 2.80 2.82 11. 15. 

The student cheats on the principle, he was not caught 
cheating in the past 1.93 2.63 17. 17. 

Personality of 
the teacher 

The teacher has unreasonable demands (prepares difficult 
tests) 3.24 3.27 3. 6. 

If the examination is from a subject that is not important  2.69 3.21 12. 7. 
It's easy to cheat because the teacher doesn't notice 2.65 2.79 13. 16. 
If the subject matter is detached from practice (uninteresting 
and unusable) 2.98 3.20 6. 8. 

If the student does not understand the curriculum 
(insufficiently explained) 3.17 3.53 4. 3. 

Student´s 
personality 

Not mastering the curriculum, not learning 3.48 4.15 1. 1. 
Lack of time to learn 2.87 2.99 9. 13. 
The great stress of testing causes the student to forget what 
he knows or not to remember 2.98 3.12 6. 10. 

Cheating is easier than learning 2.37 3.29 15. 5. 
There is a lot of things to learn and the student is not able to 
learn it 3.11 2.95 5. 14. 

Insufficient 
ethical 
awareness of 
the student 

Cheating is not a bad thing, the student considers it normal 2.32 3.11 16. 11. 

Uncertainty, fear of failure, opportunity to try to cheat 2.82 3.00 10. 12. 
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6 DISCUSSION  
By analyzing the obtained data, we state that we have recorded various motives for school cheating. 
Motives for school cheating can be divided according to the classification of types of school motives 
(see Table 1) of the following groups: 

6.1 Motives arising from school success 
The results of the research show that the most important motive for school cheating resulting from the 
perception of one's own, the personal benefit is attaching great importance to marks. Students 
themselves consider the motive of achieving the best possible evaluation in a given subject as a 
strong motive for school cheating (the value of the weighted arithmetic average is 3.38), as well as 
teachers (the value of the weighted arithmetic average is 3.81). And so students who learn for grades, 
not because of knowledge, feel a stronger motivation to cheat. Concerning school success, there is 
also a strong motive for the need to complete school, either for future employment or promotion to 
university. Teachers consider this to be a relatively strong motive (the value of the weighted arithmetic 
average is 3.31), while students consider this motive to be a relatively weak motive (the value of the 
weighted arithmetic average is 2.90). The motives for school cheating from this group of motives can 
be considered strong and say that the students' cheating is primarily about their own benefit. 

6.2 Social and interpersonal motives 
Weak to slightly above-average motives in this group of motives for school cheating are cheating 
motivated by cheating other classmates, i.e. when the student knows that other classmates are 
cheating (the value of the weighted arithmetic average from the students 'point of view is 2.58 and 
from the teachers' point of view is 3.14). The motive why students cheat is also the fact that they do 
not want to disappoint their parents with a bad mark. For both students and teachers, this motive for 
school cheating is slightly below average (the value of the weighted arithmetic average for students is 
2.80 and the value of the weighted arithmetic average for teachers is 2.82). This group of motives for 
school cheating also includes cheating on the principle, because the student has good experience with 
cheating and was not caught cheating. The cheater will take every opportunity to help himself with the 
exam. Students themselves consider this motive to be a very weak motive for school cheating (the 
value of the weighted arithmetic average is 1.93) and teachers consider it to be weak (the value of the 
weighted arithmetic average is 2.63). 

6.3 Teacher's personality as a motive for cheating 
A strong motive influencing students' attitude towards cheating is the fact that the teacher has 
disproportionate demands on students during the examination and prepares too difficult tasks for the 
examination (the value of the weighted arithmetic average is 3.24 for students and 3.27 for teachers). 
A weak motive for school cheating is for students (the value of the weighted arithmetic average is 
2.69) the fact that the subject in which the exam takes place does not belong to the profile subjects of 
the study and the teacher overestimates its importance. Teachers consider this motive to be strong 
(the value of the weighted arithmetic average is 3.21). The simplicity of cheating stems from the fact 
that the teacher is not paying attention during the exam, or is benevolent to cheating students. The 
simplicity of cheating from the students´ point of view (the value of the weighted arithmetic average for 
pupils is 2.65 and from the teachers' point of view is 2.79) is a weak motive for school cheating. 
Students believe that the average motive for school cheating is also the motive if students perceive 
the curriculum as unnecessary, detached from practice, obsolete and out of date (the value of the 
weighted arithmetic average is 2.99), while teachers consider this motive as a strong motive for school 
cheating (the value of the weighted arithmetic mean is 3.20). Students also sometimes do not 
understand the subject matter and respondents consider this fact to be a strong motive for school 
cheating (the value of the weighted arithmetic average is 3.17 for students and 3.53 for teachers). The 
results of the research show that the curriculum, i.e. its selection, its mediation by teachers, its 
acquisition by students play an important role among the motives of school cheating. 

6.4 Student´s personality as a motive for cheating 
According to our findings and the teachers, the strongest motive for school cheating is the fact that the 
student does not control the subject matter because he did not learn it (the value of the weighted 
arithmetic average for students is 3.48 and for teachers 4.15). According to the students and also 
according to the teachers, the average motive is the lack of time for learning (the value of the weighted 
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arithmetic average for students is 2.87 and for teachers 2.99). The great stress of testing causes the 
student to forget what he knows or he cannot remember. Students consider this motif to be average 
(the value of the weighted arithmetic average is 2.98) and teachers to consider it slightly above 
average (the value of the weighted arithmetic average is 3.12). It happens that during the learning 
process, the student comes to the conviction that the curriculum is too difficult to remember or too 
extensive and it is almost impossible to master it. This fact is considered by students as a strong 
motive for school cheating and teachers consider this fact as an average motive for school cheating 
(the value of the weighted arithmetic average for students is 3.11 and for teachers 2.95). Teachers 
also consider the fact that cheating is easier than learning (the value of the weighted arithmetic 
average is 3.29) as a strong motive for school cheating, while students consider this motive to be 
weak (the value of the weighted arithmetic average is 2.37). 

6.5 Insufficient ethical awareness of the student 
Cheating is considered by students as normal behaviour in the exam with only a small telling value 
(the value of the weighted arithmetic average is 2.32), while teachers rate it as more than the average 
motive of school cheating (the value of the weighted arithmetic average is 3.11). The findings indicate 
that the level of moral and ethical behaviour of students is generally at an appropriate level, although 
teachers consider this fact differently. Uncertainty or fear of failure can also be a motive for school 
cheating. From the students 'point of view (the value of the weighted arithmetic average is 2.82 and 
from the teachers' point of view it is 3.00) it is the weak motive for school cheating. 

7 CONCLUSION 
Analysis of the testimonies of research respondents, i.e. teachers and secondary school students 
confirmed that the preferences of the strongest motives for school cheating are the same for both 
groups of respondents and they are not mastering the curriculum due to non-learning and trying to 
achieve the best possible grade. The weakest motive for school cheating in both groups of 
respondents is cheating in principle, and therefore because students cheat because they have good 
experience with cheating and have not been caught cheating yet. 

The results of the research also showed us that from the categories of motives for school cheating, the 
strongest motive for school cheating is school success, and thus students to achieve good mark are 
open to cheating at school. The groups of motives related to the personality of the teacher and the 
personality of the student have approximately the same representation and their average intensity is of 
the value of strong motives for school cheating. The motives for school cheating related to the 
students´ insufficient ethical awareness and morals can be considered average to weak motives. The 
weakest motive for school cheating is a group of social and interpersonal motives, and thus the social 
environment and relationships with peers are a weak motive for school cheating. 
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THE LEVEL OF KNOWLEDGE OF UNIVERSITY STUDENTS DURING 
ONLINE EDUCATION IN THE COVID-19 PANDEMIC 

J. Bajtoš 
DTI University (SLOVAKIA) 

Abstract 
Full-fledged online education in the current context of the COVID-19 pandemic, when full-time 
education is interrupted, is the main tool for overcoming the crisis in education. For this, it is essential 
to master the basic levels of communication through the Internet. We talk about basic electronic 
communication, visual communication and team collaboration via the Internet, the processing of digital 
educational content and the creation of tools for feedback and diagnostics of students. The choice of 
communication tools is decided by the relevant university and it is also responsible for this choice. 

The author of the article is based on a theoretical analysis of online educational approaches, analysis 
and then he interprets the findings from the implemented empirical research with an impact on 
teaching practice in the conditions of universities. In the research, he surveyed the attitudes and 
opinions of university students on the impact of online education on the level of knowledge of 
university students during the COVID-19 pandemic. The total number of respondents participating in 
the research was 136 university students, of which 80 were women (58.82%) and 56 men (41.18%). 
To achieve the research objectives, we used the following research methods: analysis and synthesis 
of knowledge from relevant literature sources; questionnaire method - to find out the opinions and 
attitudes of university students and mathematical-statistical methods of evaluating research results. 

Based on the evaluation of the testimonies of the research respondents, i.e. university students, we 
state that online teaching has a major negative impact on the quality of acquired knowledge and skills 
of university students. University students are also of the opinion that they are more comfortable with 
full-time teaching and do not recommend a gradual reorientation of university studies to online 
teaching in the future. 
Keywords: COVID-19 pandemic, online education, university student, student knowledge. 

1 INTRODUCTION  
In the period from March 2020, there was a gradual interruption of school teaching at all types of 
schools in Slovakia caused by the COVID-19 pandemic [1]. The non-standard interruption of schooling 
has highlighted the need to change full-time teaching to online education [2], as the concentration of 
pupils and students in schools would be problematic in terms of the uncontrollable spread of the virus. 
Universities, with the great commitment of their teachers and students, began to look for alternatives 
to the educational process and gradually use online education. Simultaneously with the introduction of 
online education, university management prepared guidelines, instructions, manuals, methodological 
procedures and training for teachers and students so that universities can use the available software 
tools for the implementation of online teaching. In Slovakia, various projects were also created that 
responded to the emerging needs for changes in teaching methods and forms based on the use of 
information and communication technologies in the education of students. These projects have greatly 
facilitated the transition of universities to online education. Online education has also brought new 
challenges to the work of university teachers regarding the preparation of online study materials for 
students, student motivation and their activities [1]. For the effectiveness of online education, the 
availability of students as well as teachers to effective technological means is necessary. We think that 
students receive more study material in this education compared to the full-time form of study, to 
which they can return at any time. This fact allows individualization of teaching, provides students with 
the opportunity to learn at their own pace, study the subject multiple times, or skip some of its parts 
and thus use their own strategy of learning the subject, i.e. their own learning style. 

2 SPECIFICS OF ONLINE TEACHING 
The current consensus in the science of learning in line with the statements of L. Darling-Hammond 
and M. E. Hyler [3], emphasizes the development of students' "learning to learn" skills, which requires 
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to give attention to the development of cognitive and metacognitive strategies focused on in-depth 
learning. According to the author J. Bajtoš [4], this consensus was valid even before the COVID-19 
pandemic and we think that even the transition of universities to online education should not affect this 
direction ensuring the development of students' personalities in these areas. University teachers 
should also keep in mind that students' social and emotional experiences influence their learning 
process and thus learn how to effectively integrate these factors into their own online learning. The 
rapid demand for the transition of universities to online education has brought new challenges, new 
opportunities but also new constraints to schools [5], [6]. According to M. P. Murphy [6], W. Zhang et 
al. [7], S. G. Huber and C. Helm [8] attention should also be paid to improving the infrastructure for 
online teaching. It is also necessary to pay attention to teachers, most of whom have had minimal 
experience with online teaching and the use of digital formats in teaching, as well as student support 
and often the complex home environment of students learning from home. 

In the current period, we already perceive online education almost as a matter of course, because 
university teachers and their students have already gained relevant experience with this education in a 
period of one year. And not so long ago, online teaching seemed unimaginable in the context of 
universities. If we asked teachers a year ago if they could do online education, then most of them 
would probably say no. They would argue that they need various training, the latest technologies, etc. 
The current situation is that university teachers have become involved in online education and they 
know how to use it with an excellent, or at least with an average effect on their students. Online 
education has, in principle, become a full-fledged substitute for full-time study, and universities in 
Slovakia have switched to online education, with many of them developed separate systems to teach 
their students online [1], [9]. Universities have also gradually been able to cope with the teaching of 
subjects for which online education is practically impossible, namely by adjusting study schedules, 
transferring subjects to later semesters, etc. In online education, higher education institutions needed 
to provide basic electronic communication between school management and teachers, between 
teachers themselves and between teachers and students via the Internet, intranet and ICT terminal 
equipment on the teacher and student side [10]. According to the authors T. Čorejová et al. [11] this 
required mastering the basic levels of communication over the Internet. The first level concerned basic 
communication (communication between teachers, students and management), which made it 
possible to manage online teaching, share timetables, assign tasks to students, control and evaluate 
students' work, mediate digital content, etc. The second level covered visual communication and 
teamwork between teachers and students through powerful communication tools and devices that 
transmit images and sound in real time. Universities have autonomously chosen their tool for 
communication and teamwork via the Internet. Microsoft Teams, Moodle or Zoom have become the 
most common tools. The next level covered the creation of digital content of education and the 
preparation of the methodology of its use (electronic tools in the form of websites or web educational 
portals, electronic textbooks, manuals for online education, manuals etc.). The last level is the tools of 
student feedback and diagnostics (obtaining feedback from students helps the teacher to modify their 
own teaching procedures in online education and diagnostic tools provide opportunities to evaluate 
student performance). 

3 METHODOLOGY 
As online education during the COVID-19 pandemic is specific at universities compared to traditional 
full-time teaching, we were interested in students' views on the quality of knowledge and skills they 
acquired during online study. 

The objective of the research was to find out and analyse the opinions of university students on the 
quality of acquired knowledge and skills, which they acquired through online study during the COVID-
19 pandemic. We developed the main objective of the research into the following partial objectives: 

• Analyse the quality of provided online education. 
• Compare the knowledge acquired by students during online education with the knowledge 

acquired during full-time study from the students' point of view. 

• Identify students' need for the transition from traditional to online education in the future. 

The research was carried out by using a quantitative method of data collection through an anonymous 
questionnaire compiled by us. The research took place in the months of May 2020 to June 2020. The 
questionnaire was distributed to students of the DTI University in printed and electronic versions. The 
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total number of respondents was 136 university students, of which 80 were women (58.82%) and 56 
men (41.18%). The return rate of the questionnaires was 68.00%. 

4 RESULTS 
The results of the research and their interpretation are processed in accordance with the sub-
objectives. 

4.1 Analysis of the quality of online education provided from the perspective 
of students 

For the analysis of the quality of the provided online education were used the answers of the 
respondents to the following item from the questionnaire. 

Questionnaire item: “What is your opinion on the overall quality of online education during the COVID-
19 pandemic? You can only select one frequency option for each method. " 

Respondents in this item of the questionnaire expressed the degree of their agreement with the 
selected statements. We used the Likert scale and assigned numerical values from 1 to 5 to the 
individual stages of this scale during the evaluation. From the above, it can be assumed that 
statements with an average value of the weighted arithmetic average of 3 will be neutral, and thus 
respondents are unable to decide whether or not to agree with the statement. Values gaining a 
numerical expression of the weighted arithmetic mean higher than 3 (max. 5) mean that the 
respondents agree with the statement. On the contrary, values of the weighted arithmetic average 
lower than 3 indicate the fact that the respondents do not agree with the given statement. 

Table 1. The quality of online education provided from the perspective of students 

 Weighted arithmetic mean 

Men Women In total 

I do not care, I do not care about the quality of education 1.86 2.28 2.11 

Online education has a negative impact on the quality and quantity of 
acquired knowledge and skills 4.03 4.21 4.14 

I am completely satisfied with online education and it will be difficult for me to 
get used to full-time education again in the future 2.39 2.54 2.48 

I can imagine that in the future, university education will be a combination of 
full-time and online teaching 4.61 4.50 4,53 

I do not like online education at all, not only in relation to the acquired 
knowledge and skills. 3.48 3.79 3.64 

The quality of education depends exclusively on the teacher and does not 
depend on the form of  provided education 4.06 4.22 4.19 

The acquisition of knowledge and skills and their quality do not depend on 
the form of provided education but on the student's approach 2.96 3.38 3.23 

4.2 Comparison of the level of knowledge acquired during online education with 
the level of knowledge acquired during full-time study from the students' 
point of view  

To analyze the comparison of the level of knowledge acquired during online education with the level of 
knowledge acquired during full-time study, we used the answers of the respondents to the following 
item from the questionnaire. 

Questionnaire item: "Do you think that the knowledge and skills you have acquired during online 
education are at the same level as the knowledge and skills acquired during full-time education?" 
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Table 2. Comparison of the level of acquired knowledge and skills 

 Boys Girls In total 

abs. rel. (%) abs. rel. (%) abs. rel. (%) 
Certainly yes 7 12.50 9 11.25 16 11.76 

Rather yes 16 28.57 18 22.50 34 25.00 

I do not know 10 17.86 14 17.50 24 17.65 

Rather not 18 32.14 28 35.00 46 33.83 

Definitely not 5 8.93 11 13.75 16 11.76 

4.3 Recommendation of students to transition from traditional education to 
online education in the future 

To find out the students' recommendations for the transition from traditional education to online 
education in the future, we used the answers of the respondents to the following item from the 
questionnaire. 

Questionnaire item: "Do you recommend that university studies will be gradually reoriented to online 
teaching in the future?" 

Table 3. Recommendation of students to change from traditional education to online education 

 Boys Girls In total 

abs. rel. (%) abs. rel. (%) abs. rel. (%) 

Certainly yes 4 7.14 6 7.50 10 7.35 

Rather yes 9 16.07 12 15.00 21 15.44 

I do not know 10 17.86 18 22.50 28 20.59 

Rather not 17 30.36 19 23.75 36 26.47 

Definitely not 16 28.57 25 31.25 41 30.15 

5 DISCUSSION 
Based on the obtained research results (see Table 1) we can state that students consider online 
teaching as a partial replacement for full-time education, but that online teaching in many cases 
seems negative to them, which ultimately reflects the quality of knowledge and skills. Students rated 
the fact that online education negatively affects the quality and quantity of acquired knowledge and 
skills as the most significant negative impact (the weighted arithmetic average reached the value of 
4.14). Despite the fact that students experience „empty spaces“ in their knowledge and skills in online 
teaching, they can imagine in the future that teaching at universities will be implemented in a 
combination of full-time and online education (weighted arithmetic average reached 4.47). Students 
expect that this combination can also provide full-fledged teaching of subjects aimed at acquiring 
practical skills (full-time teaching) and theoretical knowledge (online teaching). The finding that the 
quality of education depends exclusively on the teacher and does not depend on the form of education 
provided (weighted arithmetic average reached 4.19) indicates that students consider the teacher to 
be a decisive factor in the mediation of the curriculum. This also applies to full-time and online 
teaching. We think that a teacher can provide his students with a high-quality curriculum even in an 
online environment, thanks to the almost unlimited possibilities of current information and 
communication technologies. This opinion was also confirmed by the respondents of our research. 
Students agree that the process of acquiring knowledge and skills and their subsequent quality does 
not depend on the form of provided education, but on the student's approach to study, at an average 
level (the weighted arithmetic average reached 3.23). This fact indicates that students still do not 
attach much seriousness to the fact that the responsibility for acquiring knowledge and skills lies fully 
on them. Online teaching is not suitable for students in principle (the weighted arithmetic average has 
reached the value of 2.48) and in the future, they will have no problem getting used to the full-time 
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form of education. This finding is supported by another research result, in which respondents strongly 
agree with the fact that online teaching does not suit them concerning the acquired knowledge and 
skills (weighted arithmetic average reached 3.54). To respondents, university students, the quality of 
the provided education is a factor that interests them because they did not agree with the opinion that 
they are not interested in the quality of their education (the weighted arithmetic average reached the 
value of 2.11). 

When analysing students' responses in relation to comparing the level of knowledge acquired during 
online education with the level of knowledge acquired during the full-time study (see Table 2), the 
research results confirm that university students believe that their level of knowledge is lower during 
online education than during full-time form of study. 11.76% of respondents (of which 13.75% are girls 
and 8.93% are boys) certainly agree with the opinion that their level of knowledge is lower in 
education, and 33.83% of respondents agree (35.00% of girls and 32.14% of boys). An interesting 
finding is a fact that almost half of girls (48.75%) perceive the negative effects of online education on 
the level of acquired knowledge, which is more than for boys (41.07). This can be explained by the 
fact that girls are more interested in the knowledge they have acquired in their studies than boys, or 
that boys are more comfortable with online education than girls. Approximately one-third of 
respondents (36.76%) think that the level of knowledge acquired during online education is 
comparable to the level of knowledge acquired during full-time education. 

An analysis of students 'responses to students' recommendations for the transition from traditional 
education to online education in the future (see Table 3) confirms that students do not see the future 
of their studies in online education. 56.62% of respondents (55.00% of girls and 58.93% of boys) do 
not recommend and certainly do not recommend the transition from full-time education to online 
education. A total of 22.79% of respondents (22.50% of girls and 23.21% of boys) are in favour of the 
gradual reorientation of university studies from full-time to the online environment. The presented 
results are compatible with the finding that online teaching is not suitable for students in principle, in 
the future they will have no problem getting used to the full-time form of education and tend to 
continue in full-time education, which will include appropriate elements of online education. 

6 CONCLUSIONS  
The teaching process at universities during the COVID-19 pandemic raises many questions about the 
effectiveness of teaching or ways to support teachers and students. At the same time, it presents a 
challenge for teachers for their further education, for constantly thinking about teaching methods for 
unpredictable scenarios concerning the specific conditions of students for learning. We do not doubt 
that this period places increased demands on teachers and students, but we also see it as an 
opportunity to rediscover the essence of the teaching profession based on a creative and original 
approach to our students. The need to adapt quickly to the new teaching context shows the readiness 
of teachers as well as universities to overcome challenges and work in hitherto unexplored and 
unknown conditions. The consequences and impacts of online education during the COVID-19 
pandemic on the quality of students' knowledge and skills cannot be known in detail. However, the 
research results clearly show us that from the point of view of university students, the level of 
knowledge acquired during online education is lower than during the full-time form of study and that 
students in the future prefer a full-time form of study partially enriched with elements of online 
education. We think that the full-time form of study should be more based on the principles of 
interactivity (discussions, case studies, simulated situations, practical exercises, etc.) and elements of 
online education should find a legitimate place (for example for students in real-time they could not 
attend classes, for the provision of suitable study materials on the educational portal of the 
department). The results of the research also confirmed that students consider it as a decisive factor 
concerning the effectiveness of teacher education and that, students are still not sufficiently aware of 
their own responsibility for learning outcomes. 
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REPRESENTATION OF TRADITIONAL FESTIVITIES IN TEXTBOOKS 
FOR LEARNERS OF BASIC SCHOOLS IN LATVIA: RE-INVENTING 

CHRISTMAS  

Ilze Kacane, Oksana Kovzele 
Daugavpils University (LATVIA)  

Abstract 
Such values of cultural heritage as traditional and religious festivities, including rituals of their 
celebration and patterns of behaviour, are impacted by social and political contexts and may undergo 
significant transformations in the result of the change of the power and cultural shifts. The research 
examines visual and narrative representation of Christmas in textbooks in Latvian studies for the 
learners of basic schools published in Latvia after the country regained its independence in 1991 when 
the process of reflecting on the past, as well as restoration and re-invention of the cultural values and 
traditions, including festivities, forbidden in the Soviet era, was actively initiated. Revising textbooks to 
reflect national history, as well as ancestral understanding and knowledge of culture rather than that of 
the colonizers was one of the aims of the restored national state oriented towards the younger 
generation in both Latvian and Russian-speaking schools. The study concludes that the textbooks’ 
narrative and visual content included in the framework of national identity promote Latvian folklore, 
traditional values and customs: Christmas is introduced to learners as a family festivity that ensures 
cultural continuity of traditions. Textbooks’ discourse familiarizes the learners with the works of Latvian 
writers and poets ensuring young learners’ cultural education and cultural literacy, as well as fostering 
their national identity. The research is based on discourse analysis, content analysis and semiotic 
analysis. 

Keywords: textbooks, cultural values, de-Sovietisation, cultural education, cultural literacy. 

1 INTRODUCTION 
The latest scientific literature characterizes the content of curricula and pedagogical practice as being 
a colonialized space [1], while textbooks are recognized as instruments for ideological impact used by 
the political power to hold their position. [2; 3; 4] Education system can be seen as a political means 
which adjusts the information included into textbooks to the discourse current for the power. [2; 5] In 
this respect, an in-depth exploration of textbook content “enables us to see how discourses of power 
are established and why they need to be undermined”. [6, p. 8] In a similar way, national and cultural 
identities, being both “stable enough to allow identification and cohesion of social groups” and “flexible 
and dynamic enough to be articulated by various actors in various contexts and for various audiences” 
[7, p. 38], are re-evaluated and re-structured discursively due to the impact of political, social and 
economic change. 

Traditionally, education system and schools are considered the most essential “agents of nation-
building.” [4, p. 367] An integral part of the process of building up and enhancing national self-
confidence is preserving collective memory and transmitting it to the society. In a form understandable 
for young people, collective memory is integrated into textbooks which offer “official or semi-official 
narratives of the founding and development of a state, and their stories play a formative role in helping 
construct the collective memory of a people.” [8, p. viii] Thereby, textbooks can be used not only as a 
source of language knowledge, but also as a message of culture addressed to the younger target 
audience. [9]   

Cultural treasures are the agents of language acquisition that are crucial for building cultural 
awareness. Knowing values and traditions, including rituals of festivities – one of the most striking 
representations of a nation [10] and a form of exerting influence upon individual’s spiritual world –, 
ensures comprehending “the ways of thinking of a society”. [11, p. 283] Taking into consideration that 
“the holiday […] has always been and remains an effective means of influencing the spiritual world of a 
person” [12, p. 172], the study investigates textbooks used for learners of minority basic schools in 
Latvia with the aim to examine representation of Christmas and specify how educational and cultural 
policy of Latvia promoted Latvian traditional values and customs in the framework of restoring national 
self-awareness and identity after the independence of the country was restored.  
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In the result of the Soviet occupation (1940–1941; 1944/45–1991), the calendar of Latvian holidays 
had undergone significant changes: all national and religious holidays were forbidden and no longer 
marked in the calendar. Half-a-century-long replacement of the religious with the secular produced a 
dramatic effect upon lifestyle and consciousness of several generations. The undermining of religious 
consciousness, as well as devaluation of Latvian traditional values resulted in the destruction of 
formerly accepted worldview and social practice that needed to be restored again. [13] In 1990, 
religious holidays were restored and included in the calendar based on “National Law of the Republic 
of Latvia on Public Holidays, Remembrance and Days of Significance”. [14]  

2 METHODOLOGY 
Within the defined framework of the review of textbooks, a synthesis of several methods was 
employed: cultural-historical analysis, content analysis, structural analysis and semiotic analysis. The 
empirical material of the research is textbooks on the Latvian language/ literature for basic school 
learners published in Latvia, which due to the shift in political, historical and cultural discourse were 
written in compliance with the guidelines and standards on basic education established by the 
restored Latvian state with the aim of shaping learners’ perception about historical regularities of 
events, including festivities and remembrance days in the calendar of Latvian holidays, as well as 
about traditions and culture-specific attributes. 

Examples for demonstration are selected from textbooks for minority schools Grades 1–9 and 
collections of assignments recommended for the use by teachers’ association of acquiring Latvian as 
the second language, confirmed by the Republic of Latvia Ministry of Education and Science and 
published by the Latvian Language Agency in the series LAT2 (Latvian as a second language), the 
publishing house “Zvaigzne ABC”, and others (“Jumava”, “Pētergailis”). The article presents the 
findings of a review of textbook content analysis in relation to the narrative and visual representation of 
Christmas. 

3 RESULTS 

3.1 Cultural education as an integral part of culture and identity 
Under the conditions of Sovietization and Russification, the socializing pressure exerted by the political 
power was aimed at fostering the adoption of ideological norms and values to shape a Soviet 
individual and inculcate the Soviet patriotism. [15] The content related to a national identity, history, 
culture or religion was either completely deleted from the curriculum or maximally minimized. At the 
turn of the 1980s–90s, an urgent necessity to “align” the education system was recognized, and the 
tasks for reforming general education were established – to provide opportunities for young people to 
develop themselves spiritually, acquire pragmatic knowledge and skills, and to acquaint themselves 
with cultural-historical values of Latvia and world, thereby ensuring the succession of these values. 
[16] After the restoration of independence (1991), Latvia and its education system experienced a 
transitional period “characterised by a process of replacing Soviet values and symbols with Latvian 
national ones” [17, p. 35] It was the time when the origins of a knowledge-based, traditional education 
model were laid. [18] This process was especially intensive in the field of cultural education where a 
targeted disposing of the Soviet legacy and re-introducing one’s own cultural values in educational 
literature could be observed. It is self-evident that after regaining the independence the nation would 
“revise its textbooks to reflect its own understanding of history rather than that of the colonizers.” [19, 
p. 1]  

One of the planned tasks in the process of decentralization and democratization was related to 
introducing new education standards into the system of Latvian education, starting this process with 
the basic education in 1992/93 school year. In the result, at that time educational literature in Latvia 
became one of the dominating groups among publications. [20] Within the frame of cultural policy of 
the renewed state, this literature was published with the aim to eliminate the consequences that had 
arisen from the falsification of history. The attempts were made to restore spirituality, national cultural 
heritage as well as to incorporate into the National Standard for basic education such content of 
cultural education that would foster strengthening of the younger generation’s self-confidence, identity 
and sense of belonging to the space of Latvian culture. [18; 21] Within the framework of national 
cultural policy, attention was devoted not only to one of the defined priority fields – fostering 
Latvianness, but also to cultural diversity and the development of a multi-lingual personality. 
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3.2 Latvian studies in educational curricula for minorities 
After the restoration of Latvia’s independence, teaching the Latvian language (including literature and 
culture in the language textbooks) was gradually intensified in schools implementing educational 
curricula for minorities. The reform was required by the Law on Education (1998) and the Law on the 
Official Language (2000), and in the result, the two essentially different school systems existing in 
Latvia until the middle of the 1990s – Latvian and Russian –, each with its own curriculum, underwent 
changes. The content of minority education curriculum was formed by increasing the proportion of 
subjects taught in Latvian or bilingually, with the aim to promote the integration of Russian-speaking 
children and young people on the basis of the Latvian language as the official language. An integrated 
acquisition of the Latvian language was facilitated to achieve complex results by learners, among them 
comprehension of the role of the Latvian language and that of minority languages at creating the 
national identity and for preserving the cultural and historical heritage.  

Under Latvia’s legislation, the guidelines for the development of education are provided by the Ministry 
of Education and Science (MES), while schools enjoy autonomous rights of choosing the textbooks. 
After the assessment of the conformity of textbooks with the National Basic Education Standard and 
the standard of a respective subject or with the National General Secondary Education Standard, the 
publication of textbooks was confirmed by MES structural unit – Centre of Content and Examination 
(now – National Education Content Centre). In the 1990s, the biggest publisher of educational 
literature in Latvia was the National Publishing House “Zvaigzne” (“Zvaigzne ABC”). In 1992, this 
publishing house organized the editorial board for textbooks in Russian, namely, textbooks already 
published were translated into Russian, however, due to controversial legislation, a lot of Russian 
schools continued using textbooks issued during the Soviet time. The Latvian Language Agency 
(2009), which was subjected to MES, among other things started to publish also teaching and 
methodological aids for learning the Latvian language as well as materials for a bilingual teaching. 
These aids and materials were worked out according to the criteria as follows: building awareness that 
the Latvian language is a means for exploring the world around us and oneself; choosing the themes 
that provoke discussions; modelling of life situations and using the social communicative approach for 
the acquisition of an authentic language and culture. [22] 

Gradually, the Latvian language textbooks for minority schools became an information resource which 
developed “understanding about Latvian culture and knowledge of life”. [23, p. 5] Their content was 
related to “the social and cultural environment around us – literature, traditions etc.” while the 
language became the instrument “for a better understanding of social and cultural life processes”. [24, 
p. 5]   

3.3 Introducing Christmas via folklore and literary narratives 
At introducing the theme of holidays and festivities, one of the most essential keywords used in 
textbooks is “tradition”, which emphasizes the significance of preserving and passing down the cultural 
heritage. The broad context about the necessity and changeability of family and folk traditions in 
textbooks is being gradually reduced to depicting customs and rituals of specific traditional holidays. 
The titles of chapters and subchapters alone in the Latvian textbooks for children of minority schools 
explicitly testify to the fact that Christmas is prioritized among the festivities to underline the 
significance of the restored holidays for the Latvian cultural space, e.g. Chapter “Es ceļā uz 
Ziemassvētkiem” [I on my Way to Christmas] (among subchapters: “Ziemassvētki” [Christmas]); 
Chapter “Brīnumu laiks” [Time of Miracles] (among subchapters: “Ziemassvētkos un Jaungadā” [On 
Christmas and New Year]); Chapter “Brīnumu laiks” [Time of Miracles] (among subchapters: 
“Ziemassvētku dāvanas” [Christmas Gifts], “Kā Ziemassvētkus svin citur” [How Christmas is 
Celebrated in Other Places], “Ziemassvētku laikā” [In Christmas Time], etc); Chapter “Ziemassvētku 
jampadracis” [Christmas Hullabaloo] (among subchapters: “Karnevāls” [Carnival], “Laiks izvēlēties un 
iesaiņot dāvanas” [It’s Time to Choose and Pack the Gifts]); Chapters “Priecīgus svētkus” [Merry 
Christmas!], “Svētki nāk” [Christmas is Coming] (among subchapters: “Svētki agrāk un tagad” 
[Holidays Previously and Now], “Svinam kopā ar Latviju” [Let’s Celebrate together with Latvia]); 
Chapters “Ziemassvētku laiks” [Christmas Time]; “Gatavojamies svētkiem” [Preparing for Holidays]; 
“Ziemassvētki klāt!” [Christmas has Come!]) etc.  

One of the key literary texts included in the textbooks of the free Latvia is the iconic Christmas poem 
“No baznīcas braucot Ziemassvētku vakarā” [Coming from Church on Christmas Eve] (1906) by a 
significant representative of Romanticism Movement in Latvian literature Jānis Poruks (1871–1911). 
The poem’s title and its content (“balts sniedziņš snieg uz skujiņām” [white snow is falling on the fir-
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branches]; “debess telts ir pulcējusi eņģeļus” [vault of the heaven has called angels together]; “sirds 
pukst laimīgi” [the heart is beating happily]; “sirds pukst aplaimota” [the heart is beating full of 
happiness]), with the crucial mentioning of “Church” transfer the religious context and signal the 
restoration of Romantic sacral vertical (worshipping the Creator God, spirituality, purity, mercy), 
consequently they reveal the significance of the interest in the past as “Golden Era”, reconsideration 
and re-construction of the past idyll. This demonstrates a deliberate rehabilitation of previously 
forbidden holidays on the part of the state power. Christmas in a religious context was again given a 
primary place and was included in the romantic context of magic and miracles. The theme of the birth 
of Jesus Christ, going to the church on the Christmas eve and elevated feelings coexist with modern 
tendencies, e.g. the theme of writing letters to Santa Claus in Finland, watching and analysing 
Christmas animated cartoon film “Merry Madagascar” (2009) is observed in textbooks for learners in 
Grades 3 and above. 

Along with the emphasis on Christmas there are a couple of references that “December 31 is the New 
Year’s Eve” and that “on January 1 the New Year’s Day is celebrated”, however even within this 
context Christmas folksongs and poems by Latvian literary icons are included (“Ziemassvētku rūķītis” 
[A Little Christmas Gnome] – by Vilis Plūdonis (1874–1940), “Ziemassvētkos” [On Christmas] and 
“Ziemassvētku rūķi” [Christmas Gnomes] – by Nikolajs Kalniņš (1911–2001), “Ķekatdancis” [Mummery 
Dance] – by Ojārs Vācietis (1933–1983). In junior forms the focus is laid on poems by the first half of 
the twentieth century Latvian poets describing the winter delights and nature in winter “Ziemas ceļa 
idille” [The Idyll of a Winter Road] by Vilis Plūdonis and modern poets Māra Cielēna (1954) (“Ceļā uz 
Ziemassvētkiem” [On the Way to Christmas]), Edīte Putniņa (1967) (“Mazās sniegpārsliņas” [The 
Small Snowflakes]) and others. Modernization aspect is observed in the framework of re-envisioning 
past musical cultures and Christmas song texts (e.g. “Jingle Bells”). Since the fall of the Iron Curtain 
(at the turn of the 1980s–1990s), the popularity of songs, with the emphasis of belonging to the 
western culture, has been increased by western films and other broadcast programmes offered by the 
Latvian TV and radio (including Coca-Cola marketing campaign), featuring the character of Santa 
Claus and depicting Christmas atmosphere with particular Christmas music.  

An important vector in introducing traditional culture in relation to the Christmas time is the depictions 
of winter solstice Latvian pagan rituals. The descriptions of holidays are to be found in readers, for 
example, in folklorist’s text fragment by Helmī Stalte (1949), where Christmas is defined as “the 
Latvians’ most favourite annual festivity after Midsummer Day” which “has been celebrated and is still 
being celebrated in all our regions”. [23, p. 65] Learners are also acquainted with the traditional 
Latvian Christmas dishes (pig’s head/ snout, beans, peas, pies, honey) and the tradition of 
participating in mask processions. Christmas is revealed in textbooks within certain association chains 
and new culture-specific vocabulary (e.g. “liet laimes” [a fortune-telling game], “iet ķekatās” 
[mummery], “vilkt un dedzināt bluķi” [dragging and burning the Yule log], “zīlēt” [fortune-telling] etc.).  

White Christmas is also described by blending the folklore and literary vectors, both symbolizing the 
collective and individual past and memory, e.g. in chapter “Karnevāla prieki un citas tradīcijas” 
[Carnival Delights and Other Traditions], which incorporates fragments of the sketch “Ķekatas nāk!” 
[Mummers are Coming!] from the first part of prominent Latvian writer Anna Brigadere’s (1861–1933) 
autobiographic trilogy “Dievs. Daba. Darbs” [God. Nature. Work] (1926). The folksong lines 
“Ziemassvētki sabraukuši/ Rakstītām kamanām” [Christmas has arrived/ In an ornamented sleigh] are 
employed as a motto of the sketch. In textbooks, however, the phenomenon of carnival and fancy-ball 
is already viewed in a much wider context as a kind of an antique insight into the truth.  

Narratives and written assignments are given with the aim to underline the organizational structure of 
festivities, traditions and culture-specific vocabulary as well as to foster an active use of this 
knowledge in the discourse of the language: Time of Waiting for Christmas (learning folksongs – 
quatrains of ancient Latvian wisdom, part of oral literature fundamental in the formation of Latvian 
cultural identity) and poems for the Christmas eve; practicing writing greeting cards and Christmas 
wishes, preparing invitation cards for various festive events such as a Christmas concert or Christmas 
ball and/ or carnival, writing letters to Santa Claus; cleaning up, decorating the Christmas Tree and 
adorning the living space; making gingerbread cookies and pies; packing Christmas gifts, making 
masks; Celebrating Christmas based on Latvian traditions with some modern elements (for junior 
pupils – reciting folksongs and poems by heart, receiving gifts on the Christmas eve; for senior 
learners – reading texts on the significance of Christmas/ Winter solstice rituals, holiday customs, 
traditions and habits in Latvian and other cultures (Poland, Estonia, Ireland, Lithuania, Sweden, 
Holland, Australia); these assignments encourage learners to carry out a comparative analysis of 
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festivities within the framework of a binary opposition: “one’s own – alien” and “old – new”, on the 
basis of certain similarities and differences.  

3.4 Introducing Christmas via visual narratives 
Illustrations have for a long time been an important means for communicating information and an 
effective tool for motivating and inspiring young readers, increasing their interest, attracting and 
holding their attention. The same as literary texts, visual narratives may establish settings, define and 
develop characters, extend or develop plot, provide a different viewpoint, contribute to textual 
coherence, reinforce text. [25] The role of images in educational materials has been discussed since 
the end of the 1970s. [26; 27] According to recent studies, experiments and surveys, children prefer 
traditional book format with colourful images and their comprehension of the book content is higher 
when texts with bright and realistic illustrations are used. [28] The content of illustrations facilitates the 
reading and the process of cognition by adding new dimensions to the text, i.e. by contextualizing the 
narrative and framing it within a structural perspective. [29; 30] Images in school textbooks are used 
not only for transmitting facts or stimulating imagination, but also and primarily for representing the 
code that is fundamental for transferring ideas related to historical, cultural and other content, i.e. for 
enhancing their cultural literacy through the synthesis of elements of literary and visual 
communication. Bodmer (1992) emphasizes that images “expand, explain, interpret, or decorate a 
written text.” [31, p. 72] However, the function of decorating a text, according to Levin et al. (1987) is 
related to text-irrelevant illustrations, therefore other functions in regard to the book content – 
representation (text-relevant illustrations that represent the textual referents), interpretation 
(illustrations representing information associated with the textual referents), organisation (illustrations 
that provide structure to the text), transformation (text-irrelevant illustrations that elicit an associative 
link with the textual referents) [27] – are of crucial importance in the field of education.  

Illustrative elements in textbooks of Latvian studies, contribute to both the Latvian language learning 
and introduction to cultural values and traditional beliefs, thus testifying to the fact that culture is a 
fundamental component of language learning [32; 33], especially for non-native speakers. 

If in narratives, especially in poems, prevails the Christian aspect of Christmas included in works by 
Latvian writers or co-existence of the Christian and the pre-Christian, then visual texts highlight mainly 
elements of pre-Christian Latvian heathen traditions, bringing into focus a solar calendar (solstice 
scheme or solar calendar of ancient Latvians), winter solstice as one of the most popular Latvian 
annual festivities and rituals related to this (dragging Yule log, participating in mummery, casting one’s 
happiness, playing fortune-telling games (melting lead and pouring it into cold water to make a shape 
that will foreshadow coming events] and decorations e. g. winter solstice straw decorations [puzuri]. 
The range of the traditional culinary heritage includes such Latvian Christmas dishes as pies 
[pīrādziņi], gingerbread cookies [piparkūkas]), beans, peas, pig snout, a duck etc. 

Christian elements in textbook illustrations are “freed” from their religious prime origin source, while 
the heathen elements get modernized by integrating them into the cultural context of Europe and 
world. Putting up and decorating the Christmas tree, as well as packing and giving gifts, in the 
illustrations symbolize pre-holiday time and getting ready for Christmas holidays in the frame of the 
binary oppositions “the festive” vs “the mundane” and “the old” vs “the new”. The invitation to take 
photos while spending Christmas holidays with friends in the classroom or outside it is a reference to 
the synthesis of such elements as pre-Christian mummery and modern-day winter holiday season fun 
– enjoying snow, snowflakes, deep snowdrifts, skiing, skating, building a snowman. Hybrid 
phenomena appear due to westernization influences, for instance, traditional Ziemassvētku vecītis 
(The Old Man of Christmas)/ St Nicholas – in pre-Soviet period, Salatētis (Grandfather Frost [Rus. Ded 
Moroz]) – in textbooks of the Soviet period, but both Ziemassvētku vecītis and Santa Claus – in post-
Soviet period textbooks. The traditional image of Ziemassvētku vecītis prevails in literary texts, but the 
western Santa Claus – a chubby man with a long white beard wearing white and red clothes – in 
illustrations. The red colour emerges also within the frame of a letter writing theme, e.g. an illustration 
shows a stamped red envelope addressed to Santa Claus in Finland is depicted. The influence of the 
West is clearly marked in accentuations of house décors – gifts wrapped in rich red paper and red 
stockings by a fireplace, which symbolize not only the way these gifts have been brought (in a sleigh 
pulled by a reindeer who can also fly) and how they have got to the space of this house (have come 
down the chimney), but also de-Sovietisation. The depiction of companions of the hybrid image of 
Ziemassvētku vecītis and Santa Claus within the frame of folklore (dwarfs, elves, fairies) also marks a 
purposeful parting from interpreting the image of Sniegbaltīte (Snow White/ Snow Maiden) as the 
companion of the idol of the participants of Soviet secularized New Year activities – a gift-giver Ded 
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Moroz and his granddaughter [34], and it is also an indirect emphasis on the archetype of 
Snegurochka in Russian fairy-tales of the 2nd half of the nineteenth century. 

4 CONCLUSIONS 
In schools implementing curricula for the minorities, the acquisition of the Latvian language and culture 
is included into the content of programmes for the integration of minorities in Latvia. Traditionally, 
teaching culture is integrated through the canon of literary works and as a part of language learning, 
however in the latter case it is rather problematic as “culture is not readily describable as 
decontextualised grammar rules.” [35, p. 5] After Latvia regained its independence, the content of 
textbooks was adapted to the national guidelines: by laying emphasis on national-patriotic aspect, 
ancestral values and traditions, the authors and themes (including the one related to the religious 
festivity – Christmas) forbidden in Soviet times were rehabilitated. Post-Soviet national restoration 
discourse became important for both the reconstruction of the identities of Latvian-speaking residents 
as well as creating the identities and cultural experience of Russian-speaking residents, necessary 
due to their different knowledge in the history and misinformation. 

In the result of changes in the discourse, under the conditions of de-sovietisation, essential was not 
only the development of national self-confidence, but also cultural education of the non-Latvian 
younger generation or “audience development” to experience Latvia, to explore its values and cultural 
heritage through meaningful activities that strengthen their sense of belonging and identity, especially 
by applying comparative methodology for senior learners. In the attempt to eliminate consequences 
arising from the discontinuity in culture, textbooks in the Latvian language for minority schools had two 
principal functions – to ensure the acquisition of the Latvian language as the official language and to 
introduce learners to the Latvian culture, traditions and values, showing that culture is both – the 
means and the target.  

The New Year, being the most comprehensive festivity of the Soviet era in the discourse of education, 
was replaced with the theme of Christmas/ winter solstice. On both the narrative and visual level, the 
representation of this holiday in textbooks is multidimensional and underscores several essential 
aspects: in literary texts Christmas is revealed via folklore texts (folk songs) and via narratives by the 
poets of Romanticism period and the representatives of the latest children literature, singling out the 
influence of traditional customs and rituals as well as elements of contemporary culture. In the 
textbooks, these aspects are essentially emphasized by the motifs of illustrations, attempting to 
enhance learners’ cultural literacy in the context of the binary opposition “the traditional” vs “the 
modern” and “the old” vs “the new”. Though values and traditions of Latvian culture are given the 
major focus, they are shown within the framework of a European cultural space, i.e. intercultural 
approach is being employed, thereby indicating to the openness of this culture and education towards 
modern tendencies and diversity typical of western cultural space. Thus, rehabilitation of temporal 
normality is associated with Latvianness and its cultural heritage as a part of European cultural space. 
By re-defining the narratives, a “return to normalcy” was opposed to the Soviet order.  

At the end of the 1990s and the beginning of the twenty-first century, the publication of textbooks was 
an important part of Latvian cultural policy, but during the recent years, due to the protracted process 
of the reform of education content, the publication of textbooks has become less intensive for several 
reasons: 1) owing to the unclear education standards and methodological guidelines, the approaches 
to the development of transversal skills essential in competence education are still being sought for; 2) 
priority is given to digital resources; 3) part of the textbooks published before are considered still 
appropriate and are being used in the educational process. 
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TRENDS IN THE TRANSITION FROM MULTILINGUAL TO 
MONOLINGUAL SPACE IN NEW ZEALAND AND MEXICO 

I.E. Kazakova, V.M. Shakhnazaryan 
RUDN University (RUSSIAN FEDERATION) 

Abstract 
Every single culture has its language due to which it functions and merely cannot exist. It serves not 
only as a guide for the individual to pass obstacles on the way to high cultural development, but it also 
helps to self-actualize in different spheres. Recently, scientists often emphasize the inextricable link 
between culture and its language. The changes in the needs of the cultural system are regarded to 
provoke changes in the language. Therefore, the phenomena of multilingualism and monolingualism 
deserve special attention owing to active globalizing processes. 

The emergence of multilingualism is considered to be a century phenomenon, meaning the use of three 
or more languages at once. Multilingualism has always been and remains necessary for the coexistence 
of various ethnic groups and cultures. However, it carries numerous contradictions and sometimes 
causes polar opinions: from alarmist greetings to fierce resistance and prejudice. 

There are countries where the population's priority in studies is given to one of the most frequently used 
and promising languages in the future, which undoubtedly leads to the destruction of local minority 
languages. This article presents the possible transition prospects from multilingual societies to 
monolingual ones on the example of New Zealand and Mexico. The study also involves such analysed 
issues as historical factors that influenced the linguistic priority of the population, extralinguistic factors, 
including internal and external migration, linguistic discrimination and educational policy concerning 
minor languages. 

Both countries share an array of similar historical events: the mass migration of Europeans, the brutal 
suppression of the local population and the cultural and linguistic discrimination of the indigenous tribes, 
the dominant role of the invaders' language with its subsequent predominance in all spheres of life. 
Unquestionably, the government's attempts to save endangered minority languages in both countries, 
in Mexico – 68 languages and New Zealand – the Maori language, are gaining some success. 
Nevertheless, in the long-term perspective, the population's desire to speak just the majority language 
prevails, in Mexico – Spanish, in New Zealand – a national variant of English. Despite current cultivation 
of the national minorities languages, the overwhelming majority knows only one language that leads to 
a transition from a multilingual to a monolingual society within a single widely spoken language. 

The social survey was conducted as part of a research internship in 2019 basing on the Institute of 
Foreign Languages at RUDN University, Autonomous National University of Mexico and the University 
of Auckland. One hundred students were interviewed in each university from bachelor, undergraduate, 
postgraduate levels. The poll revealed the tendency of first courses students choice for Spanish and 
English programs. 90% of respondents confirmed the desire to use one popular language due to its 
wide scope of usage, high compatibility, vital career perspectives in comparison with the educational 
programs of minorities languages; 7% of students noted the need for educational programs in 
indigenous languages; 3% of interviewee – undecided on the answer. 

Accordingly, the data from this social survey indicate a trend of abandonment among young people 
regarding education in indigenous languages, being one of many transition factors from a multilingual 
to a monolingual society within these countries. 

Keywords: Multilingualism, monolingualism, New Zealand English, Mexican Spanish, linguistic world 
picture, linguistic situation, autochthonous languages. 

1 INTRODUCTION  
The world's population speaks almost 7,139 languages [1]. Concerning such diversity, the phenomenon 
of multilingualism could be considered natural, but it has now become much more widespread than it 
was previously assumed. It also entered the group of such phenomena, the study of which has an impact 
on the development of all social sciences and humanities, including linguistics. P. Auer and L. Way 
highlighted in their studies that only a century ago European society identified itself as monolingual. The 
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proof of this is very logically presented: that period mentioned as the time when every individual 
European language was associated with only one ethnic group, according to the principle of "one 
language - one ethnic group" [2].  

At the same time, multilingualism was equalled to a deviation from the generally accepted norm. The 
popular view on this subject was the opposition to the stability of the contacting language systems. 
Population migrations, as well as cultural, trade, military and other contacts led to the "unnatural" 
language contact, "violations" of the usual "language order", simplifying the contacting languages [2]. 
Perhaps this multilingualism idea was the reason studies of language contacts during the whole last 
century were conducted based on a monolingual paradigm. Such a standpoint of monolingualism was 
considered a principal concept.  

Active studies of multilingualism problems have been conducted throughout the two last decades. 
Before there were no references to it in major publications. The concept of "multilingualism" is interpreted 
today as the ability of "societies, organizations, groups and individuals to include more than one 
language in their daily lives" [3]. This phenomenon is a powerful source creating another level of 
efficiency in all the interactions between people. Such a rapid transition from a monolingual society in 
the previous century to a multilingual one a hundred years later is due to the action of rapid globalization 
processes. 

Colonization, the ease of crossing the borders between countries, the possibility of obtaining work and 
higher education abroad, mass media influence have led to an increase in the number of studies of the 
coexistence and interaction of languages in various social circumstances. Moreover, the transition  from 
bilingualism as the foremost kind of cross-language interaction to multilingualism received the special 
attention of scientists. They present it as an integral component and a direct consequence of the 
processes described above.  

However, these processes have played a different role in some societies. The intriguing examples of 
such situations can be found in the territories of New Zealand together with Mexico described in this 
article. Globalization has narrowed the public interest by gradual historical elimination of minority 
languages and replacing them with languages used by the vast majority of the population. Despite new 
programs of minor languages revitalization on both territories, the desire to use one unified language is 
considered to be strong leading to long-term problems of preserving the Maori and Mayan languages 
as well as to the appearance of monolingual space with only Kiwi English and Mexican Spanish 
societies. 

2 METHODOLOGY 
The methodological foundation of this study is based on the following research works of such well-known 
linguists in the multilingualism and monolingualism fields as: 

1 L.V. Shcherba [3], U. Weinreich [4], J. Edwards [5]: 
o considered in their fundamental studies the language system and structure in the framework 

of multilingualism and monolingualism phenomena, presenting a historical comparison of 
these sociolinguistic manifestations, their problematic definitions and uncertainties among 
scientists; 

2 P. Herdina, U. Jessner [6]: 
o created a dynamically developing model of multilingualism that reflects possible alterations in 

the future and the prospects of its social perception 
3 L. Aronin, D. Singleton [7], G. Valdés [8]:  

o focused specifically on the social effect of multiple languages usage, dealing also with both 
bilingualism and polyglottism, at the level of the individual speaker as well as at the societal 
level;  

o touched upon the specifics of multilingualism’s cultural, sociological, educational, and 
psychological dimensions, considering classic perspectives of recent and just emerging 
interest. 

4 P. Auer, L. Wei [2]: 
o outlined the difficulties caused by the expansion of multilingualism, depicting major reasons of 

their appearance and characteristics of the multilingual mind; 
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5 T. G. Skonechny [9]: 
o defined modern trends, direct and indirect multilinguistic effects on the society, new linguistic 

dispensation of the globalized world, peculiarities of multilingual environments, the 
classification of multilingual groupings.  

6 S.A. Iakovleva [10]: 
o Described functioning peculiarities of nahuatlisms in the Mexican national variant standard of 

Spanish, historical development of lexical meanings, analysis of existing dictionaries and 
comparison with the data obtained from the camp investigations;  

o Defined the dynamics of nahuatlisms' lexical signification as one of the indigenous languages 
in the contact with Spanish of Mexico. 

7 J.M. Lope Blanch [11]: 
o highlighted the influence and interpenetration of Native American languages on the territory of 

the country with the standard of the Mexican version of the Spanish language  
o was a leading linguist of Mexico, the founder of dialectological research in the country, the 

author of the linguistic atlas of Mexico  
8 G.H. Smith [12], [13]: 

o underlined the changes in Maori and NZ educational systems and how indigenous population 
struggles for the growth of their perspectives 

These researches lay the core of the current study to identify the course of changes in New Zealand 
and Mexico linguistic position. 

3 RESULTS 
The revealed results of this study confirm the special influence of new-fangled tendencies coming from 
Western European communities, which form a public preference for the English language in New 
Zealand and for the Spanish language in Mexico. 

3.1 The analysis of the current tendencies  
The main task of the research is to determine the priorities of the young generation and on this basis, 
accordingly, to make an analysis of the latest linguistic trends in society. 

3.1.1 Special terminology 
To understand profoundly the specifics of the article's issues, it is significant to introduce the explanation 
of some terms [14]. 

- Polyglotism – the use of many languages or the ability to speak many languages. 
- Multilingualism – the ability to use several languages especially with equal fluency. 
- Monolingualism – the use of only one language. 
- Autochthonous languages – indigenous languages. 
- RUDN – the People's Friendship University of Russia 
- UA – the University of Auckland 
- ANUM – the Autonomous National University of Mexico 

3.1.2 Presentation of the received data relevance 
Currently, multilingualism is defined in a completely different way than before. At this stage, this is a 
multi-component, flexible definition. Despite the fact that a multilingual may not be equally fluent in the 
languages, he must be connected to the linguistic and cultural minimum of the language systems. 
Thanks to multilingualism, the highest degree of cultural self-awareness is revealed to a person. The 
study of history, cultural traditions and customs is an integral part of the language learning process. A 
high level of language proficiency and knowledge of the linguistic-cultural values being studied allows a 
person to realize himself in a variety of areas. In this aspect, polylinguism is considered a tool for 
understanding the world. In the age of rapid globalization, those who possess a large number of 
communication tools for expressing their own views and ideas will be successful.  
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The uniqueness of each culture is created and revealed through language. To sustain the world culture, 
it is crucial to respect both universal values and the values of each individual culture. The preservation 
of linguistic diversity and the tolerant, consistent dissemination of multilingualism are the main 
components of a stable, conflict-free society. Thus, the possession of several languages opens the 
individual the opportunity to immerse themselves in a new space of values and traditions of different 
"linguistic worlds".  

The movement towards linguistic unification brings the society closer to the realization of the 
monolingual position. In this case, the loss of accumulated experience throughout centuries will be 
inevitable, so the general policy of the governments in New Zealand and Mexico currently is aimed at 
all possible introduction and encouragement of the population in the minority languages' studies.  

3.1.3 Results of sociological survey 
The current survey was based on the sociological polls of 3 universities as the Institute of Foreign 
Languages at RUDN University, Autonomous National University of Mexico and the University of 
Auckland.  

The key characteristic: 

1 3 age groups:  
o 1) 18-20 years old – bachelors;  
o 2) 23-27 years old – magistrates;  
o 3) 30-35 years old – PhD students; 

2 Gender groups: 
o Male – 50 persons; 
o female – 50 persons; 

3 University membership: 
o 40% respondents – from RUDN University; 
o 30% respondents – Autonomous National University of Mexico; 
o 30% respondents –  the University of Auckland. 

The key questions: 

1 How do you estimate the quality of the existing educational programs in indigenous languages in 
comparison with the programs on English and Spanish? 

Table 1. The spreadsheet of students' answers to the first question in percent. 

 RUDN ANUM UA 

Satisfied 2% 9% 10% 

Not sure 0 1% 2% 

Unsatisfied 98% 90% 88% 

2 Do you see any career perspectives' growth after completing educational programs on indigenous 
languages? 

Table 2. The spreadsheet of students' answers to the second question in percent. 

 RUDN ANUM UA 

Yes 1% 11% 9% 

Not sure 0 0 0% 

No 99% 89% 91% 

3 What is the possibility to apply the received education in practice in remote areas with a population 
that does not speak the majority language? 
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Table 3. The spreadsheet of students' answers to the third question in percent. 

 RUDN ANUM UA 
High 0% 12% 13% 

Not sure 2% 0 0% 

Low 98% 88% 87% 

According to the results of the questionnaire answers, the majority is unsatisfied with the educational 
programs in indigenous languages, giving the priority to education in English and Spanish. Moreover, 
100 % of PhD students noted the necessity of scientifically oriented programs on the English language 
owing to the specifics of science internationalization. It is vital to note that only 7 % of respondents desire 
to obtain a career in autochthonous languages. 30 people found it complicated to answer the offered 
questions. 

Graphically, the presentation of the generalized data over three universities clearly shows the trend 
towards learning the languages of the absolute majority: 

 
Figure 1. Generalized results table. 

4 CONCLUSIONS 
Nowadays, the terms of multilingualism and monolingualism are widely used to describe the relations 
within one society as well as between different speech communities within individual states and at the 
international level. The language barrier is a serious obstacle to cross-cultural understanding. Currently, 
international communication is impossible to imagine without multilingualism and pluriculturalism. A 
striking example is the UN language policy, whose working languages are English, French, Russian, 
Chinese, Spanish and Arabic. So the relevance of the multilingualism phenomenon as a socio-cultural 
form also lies in the fact that the possession of several languages is a tool for the successful life of the 
individual and society as a whole in the globalization era, a feature of the intense interpenetration of 
material and spiritual components in different cultures.  
The modern world possesses a vast transcultural community where multilingualism has acquired the status 
of a social norm and social value. In addition to the usual understanding of this term as the ability to speak 
several languages, this concept includes the acquisition of a new linguistic culture. This is how the formation 
of a multicultural society emerges with a new type of person, combining several linguistic cultures. 
The global tendencies, based on the globalization processes, demonstrate the importance of obtaining 
professional education in international languages, as the application scope of the acquired skills is also 
internationalized. The unwillingness and unreadiness of the younger generation to apply the acquired 
knowledge in an isolated community (Indian) are also apparent. The social survey proves again that 
students in New Zealand and Mexico are focused on work, career growth and development in large 
agglomerations where the country's absolute majority language prevails - Spanish and English. Only 7% 
of young people are ready to develop their knowledge of Indian languages, receive professional 
education in them as well as move to Indian settlements to conduct professional activities. It seems 
obvious that in isolated indigenous communes there is a shortage of qualified bilingual specialists. Such 
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a situation restricts migration processes within the country, and as a result, economic and social 
development. 
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Abstract  
The challenges faced by nursing students from culturally and linguistically diverse (CALD) 
backgrounds in Australian English-speaking universities and hospitals are well known. While the 
students may have passed the university’s English language entry requirement, there is a need to 
improve their speaking and listening proficiencies further. Nursing academics have expressed concern 
and have raised the need to address this issue. It was observed that this is especially significant 
during clinical placement, where oral communication is critical. Also, students embarking initially on 
clinical placements find integration to the workplace most stressful. For this purpose, an emerging 
method to engage learners using gaming principles before placement was introduced. 

Literature supports the many advantages of games as a teaching method. Its application is broad in 
scope and it creates an extended learning environment to enhance student learning and the student 
university and workplace experience. However, it is paramount that an evaluation of the potential 
impacts and benefits be carefully examined to maximise its use.  

The purpose of this study is to investigate the use of a pedagogically appropriate English language 
development card game that is designed to address a current problem that some CALD students face. 
An educational card game was introduced to 35 CALD nursing students who were about to undertake 
their clinical placement. The objectives included: to introduce pragmatic markers; identify components 
of situational contexts (setting, subject matter, conversation participants); facilitate effective and 
confident communication; and apply their newly acquired skills during placement.  

Games have been used for foreign language learning for many decades. They are used as visual aids 
for teaching English as a second language. The card game is designed to explore the use of English 
pragmatic markers (words or phrases) that are usually spoken either at the beginning or end of a 
sentence. The markers are verbal cues that signal or emphasise the intentions of the speaker. This 
method involves the language learners in a face-to-face setting to verbally express their interpretation 
of the information presented on the cards. Active learning and social constructivism underpin the 
pedagogical basis of the card game. 

A qualitative descriptive approach was used to provide a full and deep understanding of the effect of 
card game on the participants’ oral communication skills. Their narratives are the human reality that 
this research attempts to describe. After the game, data were gathered utilising these questions: 1) 
How did the game improve your English oral communication skills? 2) How did the game impact on 
you? 3) How much has the game motivated you to have English conversations outside the classroom? 
4) What aspects of the game did you like most? 5) What aspects of the game need improvement? and 
6) How would you apply this game in class or workplace? Education content, skills development, and 
fun and creativity were the themes that emerged following analysis. The card game is a promising 
initiative to enhance the oral communication skills of nursing students from CALD backgrounds.   

Keywords: nursing students, culturally and linguistically diverse backgrounds, oral communications 
skills, card game, learning and teaching innovation. 

1 INTRODUCTION  
The paper outlines a study where nursing students enrolled at an Australian metropolitan university 
participated in an educational card game designed for teaching pragmatic markers in order to prepare 
for their clinical placement at various health care settings. The group consisted of about 77% students 
from culturally and linguistically diverse (CALD) backgrounds. CALD groups mean that these students 
were born overseas, have a parent born overseas or speak a variety of languages [1].  The Australian 
Bureau of Statistics categorise them mainly by country of birth, language spoken at home, English 
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proficiency, or other characteristics (including year of arrival in Australia), parents’ country of birth and 
religious affiliation [1].  

Research on students from CALD backgrounds studying and living in Australia has shown that they 
are confronted with several challenges, especially during the initial adjustment phases to Australian life 
[2]. The transitional stressors include language issues, adaptation to a foreign education system, 
settlement, finance, and health challenges [3]. Also, the requirements to study online, to be self-
directed learners, and to complete clinical placements, have been identified as potential stressors for 
these students [4], [5].   

Clinical placements are foundational components of most health care programs [6]. They allow for 
experiential learning to happen and opportunities to put theory into practice [7]. During placements, 
international and/or CALD students experience difficulties that could impact on their psychological 
well-being, including increased levels of anxiety and stress to meet family expectations, leading to 
lower quality of life and personal relationships [8]. The three barriers for students from CALD 
backgrounds were identified as (i) placement planning and preparation, (ii) teaching, assessment and 
feedback, and (iii) cultural and language issues [6]. Of the many potential solutions put forward by the 
article [6], building language and practical approaches for communication are the areas determined as 
enablers for these students and is the focus of this research.     

Nursing students from CALD backgrounds are particularly challenged while on placement because 
oral communication is critical when engaging with patients and their caregivers [8]. While the students 
may have passed the university’s English language entry requirement, there is a need to improve their 
speaking and listening proficiencies further. Nursing academics have expressed concern and have 
raised the need to address this issue. For this purpose, an emerging method to engage learners using 
gaming principles before placement was introduced. 

This study examines how an educational card game, titled Mind You, designed by the first author [9], 
trained a group of nursing students from CALD backgrounds in oral communication development and 
enhancement. The study also aims for the game to boost the student’s communication skills and 
prepare them for engagement with patients, families, doctors, nurses and other health care staff during 
clinical placement. 

1.1 About the game 
Mind You [9] is an educational card game that was designed to train learners in English as a second 
language (ESL) in using pragmatic markers in communicative contexts through active learning [10], 
situated learning [11], [12]. and constructivism [13], [14]. Although there is no clear definition of a 
pragmatic marker, common characteristics include being phonologically short, uttered at the beginning 
or end of an utterance, having minimal effect on the grammar of the utterance and having different 
interpersonal functions such as getting the attention of the listener or affirming their understanding of 
the discussion [15]. The game uses cards because non-digital games like cards facilitate social 
interaction, tangibility and flexibility. Social interaction is generated when players sit physically close to 
each other, tangibility is created when players rearrange the cards in their hands and cards are flexible 
and easily modifiable to suit different rules, situations and players [16]. 

Mind You [9] has also been updated where a fourth iteration has been developed. The nursing 
students played the fourth iteration of Mind You, which consists of three decks: pragmatic markers, 
topics and situations. 

1.1.1 Card decks 

 
Figure 1. Sample pragmatic marker cards. 
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The pragmatic marker card deck contains 30 cards, where each card displays one pragmatic marker, 
which were based on a list of common English pragmatic markers [17]. When students receive the 
cards, they can identify the individual pragmatic marker in its full spelling. Each card in the deck also 
provides two example sentences of the pragmatic marker is used. This allows players to familiarise 
themselves with the functions and positioning of the pragmatic marker in a sentence.  

 
Figure 2. Sample topic cards. 

The topic card deck contains 26 cards, where each card displays a scenario that is portrayed only 
through imagery and no textual description. The game trains players to construct sentences with 
pragmatic markers about topics based on their own interpretation of the imagery presented on the 
topic cards. Because the card game was originally designed for young university students of CALD 
backgrounds studying in Australia, the scenarios on the topic cards mostly depict an international 
student’s experience of living in Australia and familiarising themselves with the local culture including 
the cuisine, sports and fauna. 

 
Figure 3. Sample situation cards. 

The situation card deck contains 24 cards, where each card presents a hypothetical question fully in 
text. Like the topic cards, the questions ask a mix of fantastical and realistic hypothetical situations. 
Within one round of the gameplay, players must answer the question on the situation card using one 
pragmatic marker card and one topic card in their hands. Further details on the rules are outlined 
below. 

1.1.2 Rules 
The game rules were inspired by Taguchi’s three classroom activities for learning pragmatics: 
consciousness-raising tasks, receptive-skill tasks and productive-skills tasks [18]. Based on the 
pragmatic marker cards received, learners identify the pragmatic markers as written on the cards in 
their full spelling like in consciousness-raising tasks. Like receptive-skill tasks, when players receive 
their pragmatic markers cards, they use the sample sentences underneath to evaluate how the 
pragmatic markers are used. Like productive-skills tasks, they apply this knowledge about the 
pragmatic marker when they construct their sentences. The rules also encouraged constructivism [13], 
[14] when learners construct their own information based on what is presented on the cards and they 
share the new information with other players. 

1 Each player is dealt two pragmatic marker cards and two topic cards. 
2 Place the situation card deck in the middle. For each round, draw one situation card from the 

deck and place it in the middle showing the hypothetical question. 
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3 Each player must play one pragmatic marker card and one topic card. They must say one 
sentence with their pragmatic marker about their topic. The sentence must answer the question 
written on the situation card. 

4 After that, the next player does the same. After all players have said their sentences, all players 
must vote for their one favourite sentence said earlier. Players cannot vote for their own 
sentences. 

5 The player whose sentence receives the most votes, scores one point. 
6 Players get one new pragmatic marker card and one new topic card. Draw another situation 

card from the deck to start a new round and repeat the process. 
7 The first player with 5 points wins. 

2 METHODOLOGY 
A total of 45 nursing students enrolled in a teaching and learning unit at an Australian metropolitan 
university played Mind You for approximately 60 minutes. Because majority of these students were 
from CALD backgrounds, they played the game to familiarise themselves with using English pragmatic 
markers in their speech. The game enabled them to practice their oral communication skills 
immediately before their placements. However, ten of these students were native English speakers.  

Two observation sessions were held in two different scheduled classes. The first class had 17 
students and the second class had 28 students. The students were divided into groups of five to seven 
students with each group receiving one deck. Neither observation session was recorded on video. 

Before the students commenced play, the rules of Mind You and how the students will learn about 
pragmatic markers from playing the game were demonstrated. While the students played the game, 
the facilitator circulated the room and monitored the gameplay of each group. Reminders were 
provided to the students to pick up one new pragmatic card and one new topic card after every round. 
They were also informed that they cannot reuse discarded cards unless they run out of unused 
pragmatic marker or topic cards. Students were encouraged to use the pragmatic markers in their 
sentences naturally. The scoring was guided by asking each group to vote for their favorite sentence 
uttered by other players. 

After playing the game, the students evaluated their engagement with the game by answering a 
survey. The survey consisted of six questions for students to assess themselves regarding: 1) How did 
the game improve your English oral communication skills, such as pronunciation, grammar, 
vocabulary? 2) How did the game impact on you? 3) How much has the game motivated you to have 
English conversations outside the classroom? 4) What aspects of the game did you like most? 5) 
What aspects of the game need improvement? and 6) How would you apply this game in class or 
workplace? 

The students wrote their answers on the survey and returned the same at the conclusion of the 
session. All their answers from the 45 surveys were retyped and transcribed. Their answers were 
tabulated for easy comparison between answers. 

After transcribing all 45 surveys, the segments of the students’ answers that related to interesting 
occurrences that emerged from their answers were coded. These codes related to aspects about the 
game the students liked or disliked. Other codes related to the students’ answers that related to how 
playing the game enhanced their oral communication skills useful for nursing. 

Thematic analysis was used [19] to group these codes based on repeated occurrences into separate 
themes. The statements and phrases were reduced to codes and subsequently to themes [20]. These 
themes inform about how well Mind You engaged nursing students in the learning of pragmatic 
markers. Several strategies were employed to ensure the trustworthiness of the work. The use of well-
established methods, investigator triangulation, and provision of a full description of the research 
process, ensured credibility, dependability and confirmability [20], [21]. 

3 RESULTS 
Based on their survey answers, the students expressed overall positive experience after playing Mind 
You. Many students admired how the game trained them to construct sentences with pragmatic 
markers based on their interpretation of the imagery portrayed on the topic cards.  
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The students also enjoyed the variety of the sentences and narratives they can create in the game. 
Many students anticipated future use of the game as icebreakers, during lunch breaks and for extra 
speaking practice.  

From the analysis of the survey answers, three themes were identified, which relate to how Mind You 
can engage nursing students in developing and enhancing their oral communication skills prior to their 
placements in hospitals or clinics. The three themes are: education content, skills development and 
fun & creativity. Students descriptions were used to support these themes and students were assigned 
the letter (P) to mean ‘participant’ and a number (01-45).   

3.1 Education content 
This theme relates to how the game facilitated the students’ gaining awareness of pragmatic markers 
and how they functioned in social interaction. The pragmatic marker cards expose them the pragmatic 
markers, which students could use in their sentences.  

From the surveys, various students described how the game helped them learn more about pragmatic 
markers. P07 expressed how the game “allowed them to think about how you use pragmatic markers”. 
P08 commented how playing the game teaches them how to use the “correct way to use the 
words/terms in a sentence”.  

Various participants highlighted how playing the game created awareness into how native English-
speakers naturally speak in everyday situations. P11 learnt “how other people respond in different 
situation”, while P12 commented on how the game “… gives me ideas to communicating in my daily 
life and at my workplace as well”. 

Other participants describe how beneficial the game can be for foreign language learning. P03 
described how the game “could help people who speak English as second language. How to construct 
sentences”.P10 described “It is a good way for people with non-English speaking backgrounds to build 
their confidence in speaking English and their understanding.” P18 would like to learn another 
language in the same way as Mind You. “I would love to take this and turn it into a game for the 
language I’m trying to learn”. 

Not only did the game teach the students from CALD backgrounds about pragmatic markers, but the 
game also created awareness of pragmatic markers among the native English-speaking students. 
Although participant P10 is a native English speaker, this individual commented “This game made me 
aware of what pragmatic word/terms are. It was fun to come up with scenarios.” Moreover, participant 
P17 added that the initiative allowed him/her to “Give more consideration to non-English colleagues 
and friends who are learning or struggling with the language.” 

3.2 Skills development 
The next theme is linked to the Education content theme in that the card game encouraged the 
students to apply their linguistic knowledge of the English language in a practical activity. The game 
encourages situated learning where the students practice using pragmatic markers when responding 
to various situations presented on the situation cards.  

Several participants described how the game trained them in applying their current linguistic skills in 
English including phonology, syntax and vocabulary into constructing sentences with pragmatic 
markers. P02 commented how the game “helps to structure interesting sentences” and to “think more 
obscure sentence structure and use single words to structure dialogue”. P04 also elaborated on how 
the game trained him/her in sentence construction through constructivism: “I have to use what I have 
(words and images) to make a complete and meaningful sentence. It increases my thinking and 
(en)rich my language”. P05 also added, “It kind of improves my communication skills on those general 
leading or connection words”. P43 admired the game describing how “it was good linking both the 
images & words to construct sentences”. 

Participants also highlighted how the game provided opportunities to practise using pragmatic 
markers. P06 described how although they are a native English speaker, yet playing the game allows 
them to understand how pragmatic markers affect his oral communication. “I am a native English 
speaker. The game encouraged me to actively think about the use of pragmatic markers in speech”. 
P08 described how they can learn more about pragmatic markers by listening to each other’s 
sentences. “Making sentence and listening to the sentences other students come up with”. P11 
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highlighted that the game taught them “how to use proper sentence in daily conversation” and “know 
how other people responds in different situation”. 

Worthy to highlight also was that the participants alluded to the development of not only 
communication, language or English skills. Several students spoke about honing of verbal (P21) and 
imaginative skills (P28), and speaking and listening skills (P33), while other participants mentioned 
promoting social and interpersonal skills (P14) and cultivating patient (P24) and co-worker skills (P24). 

3.3 Fun & creativity 
This theme relates to the game facilitating the students’ engagement and enjoyment in the oral 
communication skills development. As evident by their comments in the surveys, much of the students’ 
enjoyment was fostered by the social interaction and rapport-building among the students during the 
gameplay.  

P07 described how they were “… able to build rapport with my peers”. P11 anticipated the game as a 
“fun activity in the middle of research class”, while P41 commented “It helped me to communicate with 
my classmates and share my thoughts”. 

Various participants also commented how the game encouraged creativity in their sentence 
constructions. Examples include: P43 “It helps thinking using words in a fun way”, P13 “It allowed me 
to think creatively about the English language.” P41 described, “It was a fantastic game to relax and 
become stress free, while it also provides advantage of being able to think and bring something 
sensible and funny”. P33 described the game as a “group game”, good for ice-breaking and that it 
“improves communication and meeting new friends”. 

3.4 Setbacks 
Despite the overall learning and enjoyment, the students have also highlighted shortcomings of Mind 
You. The game’s scoring method received mixed opinions. While few students appreciated peers 
voting for their favorite sentences amongst opponents, few students did not understand how this peer 
voting contributes to the enhancement of their oral communication skills. Many students also 
described running out of cards quickly and found the game sometimes repetitive. Approximately 14 
students requested for more pictures or topic cards, situation cards or even pragmatic marker cards.  

P42 commented how despite the game being interesting, it was more of a “mental exercise in spite of 
improving English”. The participant suggested to “add a card with sentences having blanks to be filled 
with different vocabulary words written over the cards”. 

A number of students also expressed more relatable scenarios on the topic cards despite the game 
not originally made for nursing purposes. P41 suggested “if more relatable diagrams could be 
included”. 

4 CONCLUSIONS 
At present, there are increasing proportions of CALD students within health science programs at 
universities creating challenges in delivering higher education. While much emphasis is generally 
placed on the transition to university focusing on academic success, relatively little attention is devoted 
to addressing cultural and language issues.  

Our initiative is an educational card game which was successfully applied in order to assist nursing 
students in improving their English oral communication skills. Though constrained by small numbers 
and short time, the findings showed many beneficial outcomes gained in introducing the concept of 
pragmatic markers, and their impact on constructing sentences and meaning, as well as on the 
promotion of linguistic and communication skills. This initiative is a way of teaching and engaging 
students, and connecting CALD students with peers, who could mentor and support them, and 
potentially boost confidence and competence of the students in language development and 
enhancement. The fun and creativity outcome was an important and surprising finding. Learning is 
maximised when students enjoy the learning process and when the activity is fun, challenging and 
interactive. For generalisability, however, more research is recommended.  

The card game Mind You described here endeavoured to motivate the participants to speak English, 
in- and outside the classroom. The aspects they liked most included the process of the game, how 
everyone gets to be involved, the learning and the fun element in participating. Using a descriptive 
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qualitative approach to research, the impact of the game and the gains from the initiative were 
revealed. The evaluation of the game showed that the objectives, namely introducing pragmatic 
markers, identifying components of situational contexts, facilitating effective and confident 
communication were met. Students recommended also that the game be continued in future years. 
This study offered valuable insights into how nursing students from CALD backgrounds might be 
assisted in building language and advancing oral communication skills. It is consistent in providing an 
inclusive learning environment for students from multiple cultural and linguistic backgrounds. 

4.1 Limitations of study 
Some students also highlighted that they would have wanted to play the game longer and multiple 
times to improve their oral communication skills. Some students also described how the competitive 
nature of the game could cause anxiety or intimidation in ESL learners. 

Mind You was originally developed towards a specific vocation but was designed to train any ESL 
learner or university student from CALD backgrounds in using pragmatic markers in oral 
communication. Many of the participants also requested for possible adaptations of the game 
specifically for nursing and for training pragmatic markers in other languages.  

4.2 Future directions 
Future directions include improving and extending the game to achieve greater application, flexibility, 
and relevance. Recommendations for the card game initiative included expanding the game to cover 
more health care concepts, medical and nursing terminology and workplace-based scenarios, to hone 
communication skills with patients, caregivers and health care professionals. In addition, the authors 
wish to explore a digital version and investigate on the development of an application (APP). Also, the 
card game will be applied to students enrolled in other health professional programs. A longitudinal 
study to follow up the durability is being proposed. A follow-up on the participants will be made to 
determine if in fact the students’ improvement is durable. 
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Abstract  
Children's routines are increasingly populated by the media, in its multiple formats and contents, which 
are configured as important agents of socialization together with family, school and peer group. There 
are studies that conclude that this reality presupposes a range of opportunities for those who have the 
skills to take advantage of media socially, professionally, politically and individually. Other researches 
indicate potential risks associated with media interaction, especially with regard the Internet usage, like 
cyberbullying, cyber predators, phishing, Internet Addiction Disorder, misinformation, among others.  
In this sense, the importance of promoting the development of skills that allow children to be critical 
actors towards media, but also active participants and creative media producers, is highlighted. The 
school institutions play a major role in media literacy, especially if we take into account that media are 
also a source of learning. However, the task of fostering media literacy in school contexts has presented 
several challenges for the agents involved, specially if we consider the Portuguese context, where there 
is little investment in teacher training regarding the field of media literacy.  
It is in this sense that the present research aims to understand the ways in which media education, and 
especially news literacy, can be integrated into the formal contexts of learning, so as to contribute to the 
development of media literacy skills among children. According to the action-research methodology, the 
empirical study was conducted in a school in Braga District, located in northern Portugal, during 2015, 
weekly, in two Elementary school classes, under the subject of Education for Citizenship, which is an 
opcional subject in the Portuguese school curriculum. 40 children, with an average age of 10 years old, 
participated in the research. Its main target was the planning, implementation and evaluation of an 
intervention project which was divided into three stages: i) diagnosis, ii) action and iii) evaluation. 
Educational activities that stimulated the interpretation of the media and current events and the 
development of a critical perspective towards them were carried out, avoiding situations of risk and 
manipulation and encouraging the use of their potentialities. Pedagogical dynamics promoted the 
expression, interaction, participation, creativity and the production of media contents from an inclusive 
and citizen perspective, placing children at the center of the learning process.  
The results indicate that although children contact media on a daily basis, specially in the family context, 
their use is passive and not very reflective. Especially with regard to news consumption, although the 
children reported that they contact with the news almost daily, they showed little predisposition to reflect 
on the contexts in which the news are published, on its relevance to society, and on the factors that can 
influence the news production. In this sense, the results highlight the pertinence and relevance of 
integrating media literacy into school curricula, in order to help young citizens to develop their critical, 
reflexive and autonomous skills towards the media and the news about the world.  
Keywords: Media; news; children; media literacy; audiences. 

1 INTRODUCTION  
Studies document the relevance of news in the daily lives of younger audiences and their understanding 
of the world (Alon-Tirosh & Lemish, 2014; Lemish, 2007; Silveira, 2016, 2019a, 2019b). The 
investigations refer that the present day is part of the daily lives of the children, and that these audiences 
follow these matters with parents and other family members, particularly through television (Delorme, 
2013; Silveira, 2019a, 2019b). Despite technological advances and easy access to news through new 
communication and information tools, television continues to be the preferred medium of contact with 
current issues by families, thereby facilitating children's access to these contents, as has been 
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demonstrated by several studies (Condeza et al., 2014; Delorme, 2013; Hujanen & Pietikäinen, 2004; 
Malho et al., Götz, 2007; Molen & Konijn, 2007). A recent investigation carried out in the Portuguese 
context, among children attending Basic Education, on the nature of interactions with the news and the 
impact of these themes on their daily lives and, in particular, on the ways of knowing and being in the 
world, concluded that television occupies a privileged place in the domestic space as a source of news, 
making children follow these subjects habitually in moments of family reunion, such as those dedicated 
to meals (Silveira, 2019a). 

Despite the presence of news in the children's lives, this does not mean that they choose to follow these 
contents, or that this activity is one of the ones they prefer to do in their leisure time. Dafna lemish 
(2007), expert on these issues, says that children have little or no motivation to follow the news, as they 
consider that it does not satisfy their interests and needs, disturb their usual program schedule, are 
repetitive and have a strong influence. emotional impact, particularly on girls. There are also 
investigations that concluded that children consider that the content transmitted and the formats of the 
news programs are not appropriate for their age (Alon-Tirosh & Lemish, 2014; Silveira, 2019b), 
demonstrating that their interest in following the news would be greater if some changes were made, for 
example, at the level of i) language used, ii) the way of covering events and the use of more appealing 
illustrations or images, iii) the type of topics covered, and iv ) decentralization of content on tragic and 
potentially frightening and anti-educational events for younger audiences (Silveira, 2019c). Children also 
consider that there are certain events transmitted by the news, especially on television, that cause a 
high emotional impact (such as anger, fear, worry and anxiety), showing the desire to see more positive 
events and with some points of humor ( Alon-Tirosh & Lemish, 2014). 

Based on the highlighted issues, this study aims to understand and analyze, from the perspective of 
Portuguese children, the nature of the interactions they establish with the media and news information, 
while trying to argue for the benefits of the issues of the world to be introduced into the school space. 

We argue that today we are witnessing a reality in which children's routines are increasingly populated 
by media devices. According to this logic, the debate on the need to spread access to information and 
communication technologies to different populations makes sense. We observed the importance of the 
dimensions of analysis and critical understanding of messages and media content, but also of the 
contexts in which they are produced: knowing how to evaluate, compare and produce value judgments 
about what is transmitted by the media are some of the fundamental competences highlighted by the 
literature. 

Thus, we consider it fundamental to understand how the implementation of activities related to media 
literacy, in general, and news literacy, in particular, in the classroom, can assist children in the 
development of skills that allow them to respond to challenges inherent in today's multi-media reality. 

2 METHODOLOGY 
Based on the issues previously mentioned, this study seeks to understand and analyze, from the 
perspective of children, their dynamics of news reception. The specific objectives are as follows: (i) 
Understand how children relate to the media in their daily lives, especially with the news; (ii) Realize 
how the media are configured as important agents in the construction and mediation of the personal and 
social relationships of the youngest; (iii) Analyze how the media can be sources of opportunities, taking 
into account the possible risks that these media carry. 

This study, focused on the interactions between children and the news, derived from an investigation 
that took place at a school in the District of Braga, located in the North of Portugal, during the academic 
year 2014/2015, weekly, in two classes of basic education, within the scope of Education for Citizenship 
(totaling 40 students, 20 students from the 5th year and 20 students from the 6th year). Choosing the 
action-research method, it was sought that the pedagogical dynamics developed promote expression, 
interaction, participation, creativity and the production of media content, from an inclusive and citizen 
perspective, placing children at the center of the learning process. This research fits, therefore, in an 
investigational paradigm that privileges the children's perspectives on their relationship with the media, 
namely with the news, and that offers tools that allow the youngest to take advantage of the potential of 
these vehicles of communication and information. 

The results of the present study are part of a broader investigation that was concerned with media 
literacy in its various aspects, including news literacy. Considering the possibilities that the action-
research methodology offers, it was decided that the strategy would involve the creation of an 
intervention project to be developed in Portuguese schools, which would take place in the classroom 
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itself, and which would put the researcher in the position of “teacher ” and, on the other hand, the student 
at the center of educational action. In addition, as action-research presupposes work planning in 
different phases, it was decided to divide the project into phases of diagnosis (the context experienced 
by the children of the chosen school, as well as their media practices and skills), the action itself (through 
a set of activities, which can only be carried out by the collaboration of all the elements involved), and, 
finally, by the evaluation phase, being carried out at the end of the action, with the objective of perceiving 
its results. Nevertheless, it seemed important to us that at the end of each stage a reflection work was 
carried out, in order to make, if necessary, changes to the original plan, thus framing the self-reflection 
spiral characteristic of action-research. The results presented in this article were taken from the 
diagnosis phase and are mainly focused on understanding how children relate to the news, with the aim 
of realizing the need for interconnection between the school context and the present, and that of if 
informative spaces are created that are designed and specially aimed at children. 

In the interpretation of the collected data, we proceeded with the condensation of the descriptions of the 
field notes and diaries, in order to find emerging trends, but without neglecting the faithful portrait of the 
events. In addition, we resort to categorization, which consisted of an attempt to find units of identical 
meaning in the results obtained, to assign names to these units (to code), to identify patterns and pattern 
breaks, trends and, finally, to identify elements that can answer the starting questions and that match 
the conceived framework of analysis. Finally, the analysis technique called the construction of ad hoc 
meanings was also used, which provides for the free use of the various techniques in order to build a 
global panorama of the data obtained. 

It should also be noted that before the sessions were held, students were asked to answer a 
questionnaire, of an exploratory nature, which aimed to collect sociographic data and related to media 
and news consumption. 

3 RESULTS 

3.1 Participants  
In the study, 40 Portuguese children participated in the 5th (20) and the 6th (20) grades (academic year 
2014/2015), in a school located in the District of Braga (Northern Portugal). Of these, 20 are female and 
20 are male, with ages ranging from 9 to 14 years (average age of 10 years). 

The children's household, in general, consists of the mother (the 40 children), the father (35) and the 
siblings (30). In addition, 13 children reported living with other relatives, such as grandparents (6), uncles 
(4), cousins (2) and / or godparents (1). 

From the data obtained on the mothers' profession, it is worth noting the majority of professions that 
require low academic qualifications. There were 15 seamstresses, nine factory workers, three 
secretaries, three store workers, two housekeepers, a housewife, a hairdresser and an unemployed 
woman. However, we verified the existence of four teachers and a nurse. Regarding the parents, we 
observed that professions related to civil construction showed a higher incidence, involving more than 
half of the parents (21), followed by factory workers (7), gardeners (2), pensioners (2), multimedia 
designer ( 1), dressmaker (1), pastry chef (1), farmer (1), taxi driver (1), salesman (1), businessman (1) 
and an unemployed father (1). 

In terms of academic qualifications, there were a greater number of parents who completed only the first 
cycle of studies. If we consider that the 1st, 2nd and 3rd cycle constitute Basic Education, we can see 
that 64 of the 80 parents have just completed this stage. It is also noteworthy the fact that no father of 
the students of the 6th grade class has completed higher education and only 1 has done so among the 
5th grade students. Another important fact to note is the fact that 7 of the 8 graduates are mothers. 

3.2 Practical activities  
ª Activity 1: media practices and news consumption 

There was a moment of debate in the classroom about the uses that the youngsters made of the media. 
The debate, in the first place, confirmed that television had a strong presence in the daily lives of the 
children in question. When asked about what they usually do when they are out of school, in addition to 
homework and sports activities, the most frequent response was to watch television, both for 5th grade 
students and 6th grade students. Cycling and walking the dog were also activities that appeared 
frequently, mainly associated with the issue of preferences in leisure time. It should be noted that the 
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use of the Internet and the mobile phone was not spontaneously mentioned, being mentioned only when 
asked. This leads us to believe that, as evidenced by the literature, although the media occupy a large 
space in the daily lives of these children, this does not mean that these are the activities they most enjoy 
doing, if they have a choice. 

Regarding the most viewed television content, there were some differences between the responses of 
students in the same class - generally linked to the difference between genders - and a greater difference 
between students in the 5th and 6th grades. 5th grade students showed a greater appreciation for 
cartoons and children's films. The 6th year students, on the other hand, showed greater interest in 
series, documentaries and children's films, although they also mentioned the cartoons. The boys, in 
general, mentioned the preference for action / adventure films and series and the girls showed more 
interest in series like Jessie and Violetta. It should be noted that the cable channels are the most viewed, 
even taking into account that the two classes have, in their majority, students whose parents supposedly 
have low income, and, therefore, it would be expected that homes would not have of those channels. 
Among the most mentioned channels are: Disney Chanel; MTV; Discovery Channel and Nickelodeon. 
In fact, it should be noted that 6th graders did not spontaneously mention any program from the 
generalist channels. 

Video games have also gained some relevance for students in these classes. Especially the boys 
mentioned the taste for electronic games, such as: PES (Pro Evolution Soccer) and CS (Counter Strike). 
This seemed to be an activity that they carry out with groups of peers, as we could notice through 
statements such as: I like to play playstation with my cousins, at the weekend (Marcos, 5th year); or 
else, I like to play on the computer, but only online games, so I can play with my friends (Hélder, 6th 
year). 

Regarding the news program, all the children said they saw this type of information content. However, 
they related watching the news to the time of family dinner, which may indicate that they see the news 
because they have no choice. In this case, the option falls to the generalist channels, namely SIC and 
TVI, which also suggests that it is the parents who decide to consume this type of content. Especially 
because, as mentioned above, the children did not spontaneously mention that they watch generalist 
channels. However, about 17 students, in all classes, reported following the news also via the Internet, 
with a single case of a student who said that she used to read the newspaper on Sundays with her 
grandfather (Isabel, 5th year). 

Still on the news, when asked if they paid attention to the news they saw during dinner, despite the 
majority responding positively, some students mentioned that sometimes the news is dry (Ivo, 5th 
grade), and that what else they liked to see were news about football (Ricardo, Marco, Afonso, 5th year), 
about great tragedies (Lara, 5th year) (although they mention that this news can generate feelings of 
fear and shock), but also, and especially the girls, about events that have a happy ending (namely, facts 
related to animals) (Rita and Lara, 6th year). However, interestingly, it was the political issues that 
generated the most debate. The students mentioned that the newscast broadcasts a lot of news on this 
specific subject and showed that they have very strong opinions about, for example, the Prime Minister 
of the time, indicating that he would be: a liar, as he is always lowering the minimum wage (Ivo, 5th 
grade ). However, due to the tone of the speech and the lack of ability to argue and articulate ideas, 
some of the formulations used by the students seemed to be a “repetition” of the speech they hear at 
home when viewing the news, and not exactly an interpretation of their own. In some cases, even when 
asked about the reasons for which he had that opinion, the students said my father is always saying 
(Afonso, 5th year) or everyone knows (Cláudia, 6th year). 

The results of this activity show that although watching television news is something that occupies the 
daily lives of children, there is little attention paid to news and to understanding it. It can be said that the 
children in the study prefer to use the media to play video games and watch entertainment programs. 
There was no demonstration of a special taste for the knowledge of the news of the present time, except 
for exceptions for specific themes. 

ª Activity 3: Analysis of a news story 

In this activity, students were invited to interpret a news item taken from an online newspaper, chosen 
by the teachers, and to answer some questions related to that same news item. The questions asked 
were based on the questions raised in a script adapted to a language understandable for the age groups 
of the children participating in the study. 
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It was intended to understand if the children recognize the means of communication in which the news 
is published, if they can identify the different elements present in a news and if they are able to express 
themselves about the news in question. 

When analyzing the responses, we could see that the students recognized the medium in which the 
news was published, revealing, once again, good skills in terms of identifying the newspapers. In 
addition, in general, the students demonstrated good skills in identifying the elements of the text that 
shape the news: indicate the title of the news, “what” the news intends to inform and which are the 
subjects of the news were responses given in such a way correct by 36 of the 40 students. However, 
only 27 students were able to answer the moment of the event. The biggest reason for the confusion 
regarding “when” was the fact that 20 students responded that the event took place at the time the news 
was published. The remaining three did not respond. 

Regarding the search in the text of how the event happened, 20 students out of 40 were unable to 
answer. That is, students should explain the fact reported in the news and had difficulties in making this 
transposition. In addition, 16 students were unable to find the reasons why the reported fact happened. 
The news source was also not understood by the majority of students, since 22 students out of 40 were 
unable to identify it. 

Nevertheless, it seems to us that it was at the level of critical interpretation of the news that the greatest 
difficulties were encountered. Although the children were able to identify in the text the factors that 
characterized the news, when asked about the most pertinent information in the text, 21 students out of 
40 were unable to answer. Also regarding the relevance of the news in question to the context in which 
they live, 23 students had difficulties in responding. 

Another issue that caused some confusion was the language of the news. Of the 40 students, 28 found 
the language difficult to understand. It should be noted that, of the 28 children, 18 belonged to the 5th 
year. 

When we asked to relate the subject to another similar subject, almost all (32 responses) remembered 
similar cases, however, of greater media coverage. For example, one of the news stories referred to the 
disappearance of a child in the north of the country and the students associated it with the case of 
Maddie McCann *. 

Expressing an opinion on the news in question was not a difficulty for children, in general. However, 
those who were unable to express an opinion on the news (23) were the same ones who revealed that 
they had difficulty in saying the relevance of the news to the social context. 

4 CONCLUSIONS 
Starting from media and childhood studies, the present investigation aimed to explore the relationships 
between children and the media, in a logic in which the child is considered as a being capable of 
appropriating the stimuli received by the media to build his / her own. own interpretation of the present. 
These reflections justify, in turn, the importance and the need for critical attention to the content 
disseminated by the media, in order to take advantage of the opportunities generated by the multi-media 
reality in which we live. The present study thus proposed to make a contribution towards encouraging 
the development of media literacy among children. 

An interesting first point of note is the fact that, although apparently belonging to families with few 
economic possibilities, most children had access to tablets and smartphones in their homes. This 
suggests that communication and information devices are priority goods for families. 

However, the results of the present study also indicate that “playing with friends” and “playing sports” 
are the two favorite activities among the youngest. Even when they indicate activities associated with 
the uses of the means of communication, such as the smartphone and the Internet, we realize that the 
choice is related to the fact that they are vehicles that allow interaction with their peers (through games, 
for example). This indicates that although children have access to and contact with the media, this does 
not mean that their uses are necessarily made by preference for other activities. On the contrary, in the 
case of news, we noticed that children, while recognizing the means of transmitting news information, 
show little interest and attention for them. In fact, the study's own data demonstrate the use that 
youngsters make of social media is passive and not very reflective. As we have already mentioned, 
although the children reported that they watch the news almost daily, they showed little predisposition 
to reflect on the contexts in which the news is published, on its relevance to society, and on the factors 
that can influence the construction of a news story. 
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These data also reinforce the results of other investigations that indicate that children use digital media 
in a shallow and participatory way, and that suggest the importance of promoting initiatives that 
contribute to the development of more critical and participatory behaviors in the uses that the younger 
ones make of them. Thus, the question is that the opportunities for access to the media do not 
necessarily mean the existence of media skills 

These arguments justify, in turn, the importance of our study objectives, namely the promotion of the 
use of media in educational spaces, contributing to the acquisition of communicative skills of analysis 
and critical understanding of the media; research, evaluation and selection of information; participation 
and creative media production. 

Finally, it is important to mention that the study supports the need for investment in the production of 
informative journalism aimed at the youngest, with appealing and educational languages and formats. 
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Abstract 
In the context of the consolidated disciplinary construction of knowledge, where each knowledge areas 
go its own way and do not relate enough, the teaching of Architecture also separates and delimits the 
objects of study in such a way that students often are unable to relate ideas, theories and methods 
learned in the different subjects. 

The contradictory processes of differentiation and integration of research within relatively close 
knowledge areas do not seem to give clear results towards interdiscipline. All knowledge areas of 
Architecture are related to each other, but we argue that History, Geography and Cultural Heritage 
studies are sciences and referential and close fields of study at least in the teaching-learning of 
Architecture students. In our Educational Innovation Plan, called "Urban(s) Heritage(s)", we use Cultural 
Heritage as an argument for multidisciplinary, interdisciplinary and transdisciplinary. 

We understand that multidiscipline in learning is highly desirable. It is difficult to bring together students 
from different university degrees for common objective, so that from each discipline projected its own 
perspective and fields, objects of study and methods were mixed. We have been reached by means of 
specific seminars with students of History and Architecture. 

We also understand that interdiscipline is about transferring visions, methods and successful techniques 
from one discipline to another, that is, to carry out a transfer work that involves collaborative work from 
different disciplines. Students can and should work interdisciplinary, they must know what is outside 
their university degree and tend to collaboration between different disciplines, in a task of opening 
borders and opening up to less specialized but more interesting, holistic and formative knowledge. 

Working transdisciplinary, however, is much more burdensome. Trying to organize knowledge in a 
radically different way than usual, in the claim of transdisciplinarity it is possible to distinguish between 
the border of disciplines (being between one and the other), the transversal of disciplines (crossing 
them) and the overcoming of disciplines (looking for beyond). The first thing, learning to investigate on 
the border, as Febvre said thinking about History, is possibly the most plausible objective, seeking a 
relational knowledge. However, transcending disciplines -going through them or going further- are tasks 
closely linked to complex knowledge, whose imperatives we think could, in their holistic approach and 
their own epistemological demand, bring confusion to the architecture student. Indeed, transdiscipline 
and complexity are closely linked as forms of relational thinking, which, for the specific case of 
architecture student, is a challenge that would only be successful at the Master's and Doctoral levels. 
Thus, in our Educational Innovation Plan, “living on the border” is the basic effort of transdisciplinarity. 

Keywords: Multidisciplinarity, Interdisciplinarity, Transdisciplinarity, Architecture.  

1 INTRODUCTION 
“¿Por qué se valora tanto la transdisciplinaridad y por qué fracasan tantos esfuerzos 
emprendidos para establecerla? El problema de la transdisciplinaridad es el siguiente: 
precisamente por ser aclamada tan universalmente como algo positivo, todo el mundo cree 
que se la puede alcanzar por el simple hecho de aspirar a ella. No obstante, al observar 
más atentamente nos damos cuenta de que muchas cosas que parecen ser inter o 
transdisciplinares no son en realidad más que una simple acumulación de conocimientos 
derivados de más de una disciplina.” (p. 43) [1] 

"Patrimonio(s) Urbano(s)" [Urban Heritage(s)”] is a Teaching Innovation Project (TIP) carried out by 
about twenty professors from different areas of knowledge within the teaching of Architecture and other 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
0411



collaterals areas. It aims to improve the learning of our students from the point of view of horizontal 
transversality, so that the verticality of the courses does not prevent interrelated education. The main 
issue that served as a leitmotif for a decade was Built Heritage [2] [3], although we observed the 
convenience of expanding and refocusing it towards the transversality of knowledge, around the issue 
of Urban Heritage [4] [5]. Transversality is key to overcome fragmentary education, and it probably 
requires a systemic vision, an effort to tackle complexity and a connection between the technical-
theoretical and social reality [6] [7]. 

The origin of the Project dates back to 2014 (Fig. 1). We then started the Teaching Innovation Project 
entitled "Innovation and transversality: implementation of methodologies applied to Architectural 
Heritage and Urbanism in Castilla y León", which received in 2017 the Educational Innovation Award 
from the University of Valladolid’s Social Council. Since that year we have developed its continuation 
under the title of "Urban Heritage(s)". Urban Heritage is a concept that integrates Architecture and 
Urbanism in the complexity of Cultural Heritage. Like the latter, it is prone to changes in the way of 
understanding, studying and intervening in it. This Teaching Innovation Project proposes a didactic 
approach to Urban Heritage based on three principles. Firstly, conceptual update, to favour a modern 
and integral learning. Secondly, transversality (between areas of knowledge, courses, teachers and 
universities), as a key to the interdisciplinary concepts that are going to be discussed. And thirdly, 
methodological renewal of learning in these disciplines, focused preferentially on collaborative learning, 
applied to face-to-face cases, due to its advantages when it comes to achieving instrumental, 
interpersonal and systemic competencies.  

This Teaching Innovation Project has among its objectives the updating of the teaching conception of 
the courses participating in it, in their epistemological and didactic aspects, regarding their relationship 
with Cultural Heritage, as recommended by some of the most recent and relevant European documents 
on the subject: Convention on the Value of Cultural Heritage for Society (Faro Convention, 2005); 
Towards an integrated approach to cultural heritage for Europe, EDUC-V-46, 2015; Mapping of Cultural 
Heritage actions in European Union policies, programs and activities, 2014-2017. 

 
Figure 1. TIP visit to Palencia (November 2014). 

As an example of this multi and interdisciplinary will, the three authors of this paper have a different 
educational background: the first author is a geographer, PhD in Urban Planning and PhD in History, 
and coordinator of teaching in Urban Theory; the second author holds a PhD in History of Architecture 
and coordinates the teaching in Theory and History of Architecture; the third author is an architect, PhD 
in Urban Planning and coordinator of teaching in Urban Planning. We work in coordination so that 
education of Architecture is more integrated, especially with regard to Heritage. 

0412



2 METHODOLOGY 
In this paper we try to expose the difficulties in teaching when proposing multidisciplinary work, as well 
as the benefits and possibilities of proposing interdisciplinary teaching-learning and the major problems 
of proposing transdisciplinarity, in the “Fundamentals of Architecture” degree. 

According to our experience, the teaching-learning of Architecture requires a holistic vision that allows 
the transversal interaction of knowledge. We start from understanding the multidisciplinarity-
interdisciplinarity-transdisciplinarity triad as explained by Choi & Pak for Health Sciences [8] and by 
Alvargonzález in gnoseological terms [9], close to the approaches of Carrizo et al. [10] and Klein et al. 
[11]. Multidisciplinarity is based on the knowledge of different disciplines without exceeding its limits. 
Interdisciplinarity tends to summarize and harmonize the links between disciplines in a coherent whole. 
Transdisciplinarity integrates disciplines to transcend their borders, connecting technical with humanistic 
ones. But these differences are actually more complicated and of differential applicability when referring 
to teaching-learning. In fact, with regard to teaching, according to Pedroza and Argüello, it could be 
considered as multidisciplinary if professionals from different disciplines participate in a common theme; 
interdisciplinary if there is a dialogue between several disciplines, and transdisciplinary if there are 
permanent interaction between teachers of various disciplines [6]. It is clear that the matter is still more 
complex, although it is considered differently when it comes to research or to teaching. 

3 RESULTS 
The results are presented in two parts. First, there is a brief discourse on multidisciplinary, 
interdisciplinary and transdisciplinary in the field of undergraduate university teaching, related to 
Architecture or not. Second, this triad is analysed in the teaching-learning of Architecture students, 
mainly in those aspects that are more related to the human and social sciences. 

3.1 Hybridization of knowledge and multidisciplinary and interdisciplinary 
approaches 

The great personal difficulty of mastering more than one discipline is what moved methodologists, long 
ago, to advocate teamwork. But this is practically impossible in organized undergraduate teaching in 
Faculties and University Schools, and even more in Architecture Schools. Even though teachers can 
come from different disciplines, students from different disciplines cannot learn together, because their 
teams are single-discipline. 

Our experience in terms of multidisciplinary approach to bring together students of different degrees 
emerged in 2018. Since then, we have held several interuniversity theoretical-practical seminars 
(University of Valladolid and University of León) on the historic site of Grajal de Campos (León) (Fig. 2-
4). They have fostered cross-applied collaboration between students of Architecture and Arts, as well 
as among artists and teachers from the field of Architecture, History, Art, Geography and Cultural 
Heritage. We tried to achieve exchange and cooperation in our teaching-learning experiences in them, 
but being aware at the same time that these punctual combinations of approaches and teamwork, 
alleviating the division of reality into fragments of knowledge, is only an approach to multidisciplinarity. 

       
Figures 2-4. Grajal Workshop, March 1-2, 2019. Conferences, fieldwork and student presentations. 

Regarding interdisciplinarity, the risk of a mere combination of disciplines when trying to eliminate their 
boundaries has been overcome in disciplinary interfaces, overlaps, confluences or interstices. This has 
given rise to interdisciplinary specialties, typical of postgraduate and research [12]. An example of this 
would be what in United Kingdom is called Industrial Archeology, that is, studies of Industrial Heritage 
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conducted by those who transgress disciplinary boundaries and constitute themselves as “hybrid 
specialists”, in the words of Dogan, who also stated that “el progreso científico se consigue en su mayor 
parte mediante la recombinación de las especialidades resultantes de la fragmentación de las 
disciplinas” [13]. In other words, the hybridization that results from the intersection of single-disciplinary 
specialties would only be possible by accepting and maturing the disciplinary fragmentation: without 
disciplinary guidelines there is no learning [14]. 

While Dogan and many other authors argue that monodisciplinarity is very useful in University Education 
and interdisciplinarity is not convenient except in the most specialized knowledge, we may clarify that 
both transversal knowledge and the hybridization of disciplines have great pedagogical utility for 
undergraduate learning, especially Social and Human Sciences within Urban Planning, or History and 
Art within Architectural Conservation. Faced with parcelled knowledge, transversality and hybridization 
intend to achieve a more open learning, where multidisciplinary, interdisciplinary and transdisciplinary 
allow the students to be aware of the relations among so many different areas of knowledge. And this 
can be carried out from the Systems Theory approach, from the theoretical consideration of complexity, 
from a classical vision of rationality or from the simple dialogue of knowledge, but what is relevant is to 
keep in mind a holistic and integrative vision (Fig. 5). 

 
Figure 5. “Urban glasses”. Poster presented at the VI Teaching Innovation Conference  

of the University of Valladolid (2016). 

The principle of interdisciplinary complementary relationships is applicable to all sciences, including 
Human Sciences, and Architecture is studied and practiced with a multitude of confluences. What are 
those disciplines that are related to Architecture from the point of view of undergraduate teaching? There 
are undoubtedly quite a few. More interesting are those that are not usually part of the teaching program, 
most included among the Social Sciences: Geography, History, Political Science, Sociology and 
Economics. 

3.2 Architectural knowledge and integration of other knowledge 
From its origin, Architecture is a mixed discipline that requires a heterogeneous range of knowledge to 
achieve a specific purpose, from the single house to the whole inhabited space. Many argue that 
architectural knowledge is an interdiscipline of Art and Technique itself, or an example of 
interdisciplinarity between Human, Social and “Hard” Sciences [7] [15]. This consideration of 
Architecture as an interdiscipline is based on the fact that the undergraduate curricula usually include 
the support of disciplines as diverse as Mathematics, Physics, Artistic Drawing or History of Art. 
However, we do not share that interdisciplinary work in Architecture only consists of taking into account 
the social and cultural components of the environment within the architectural project, that is, 
considering not only its constructive aspects, but also aesthetic, functional and normative perspectives. 
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We think that this is simply the work and responsibility of architects, but not interdisciplinary per se. 
Rather, it is the current reading of the Vitruvian tradition of utilitas, firmitas and venustas. Therefore, in 
methodological terms, interdisciplinarity [16] and the most comprehensive training of the Architecture 
student should be sought [17]. 

It is true that current competency-based education involves the integration of knowledge, skills, 
practices, and values from various disciplines [18]. But terms such as ‘integration’ and so many concepts 
coming from different approaches are not well understood: integration of matters, hybridization, 
interrelated research, overlapping projects, interpenetration, cross-relationships, etc. It is also true that 
the teaching of Architecture and the exercise of this profession need to integrate a wide variety of 
knowledge and different representations of the scientific-technical, the social-cultural and the aesthetic-
artistic worlds. This is so from the origin of Architecture as knowledge. 

However, Modernity has involved the specialized separation of the dimensions of knowledge in different 
perspectives (Human, Social and “Hard” Sciences), which Jürgen Habermas expressed as “las 
estructuras intrínsecas de cada una de las tres dimensiones de la cultura: la racionalidad cognitivo-
instrumental, la moral-práctica y la estética expresiva. La diferenciación de la ciencia, la moral y el arte 
se traduce en la autonomía de segmentos manipulados por especialistas y escindidos de la 
hermenéutica diaria" [19]. In this way, the teaching of Architecture would require the integration of the 
knowledge from three autonomous rationalities, something that can result in the sum of different 
discourses, coming from Science, aligned with sociocultural, ethical, artistic and institutional norms, and 
connected with an aesthetic-expressive claim. This is one of the bases of the specificity of the training 
within the “Fundamentals of Architecture” degree: a general education of students to ensure their 
technical-constructive skills, but also their global vision and their abilities to lead work teams (Fig. 6). 
However, the architect's specific knowledge cannot be left aside, as it is the basis of this profession, 
namely skills and abilities in project design. 

 
Figure 6. February 2019. TIP Fieldwork (Urban Planning) in Ávila. 

Architecture and Urban Panning are not sciences, but theoretical-practical knowledge that are not 
defined by the techniques used or by the analytical knowledge of the places. Although they lack a true 
corpus, they have concepts, theories, methods and praxis. They are disciplines that, lacking an 
epistemological foundation, are built from their own complexity, both scientific-technical and artistic, with 
numerous contextual components, namely socio-cultural, economic or environmental. That results in a 
multidisciplinary approach, in a vague but constant integrating will. 

Since the unification of knowledge is not possible, perhaps a way of teaching to overcome fragmented 
knowledge do. If we understand that an architect focuses his activity on projecting, planning, 
construction and conservation, on the fields related to spatial areas of different scales (from buildings 
and their inner spaces to urban and regional planning), then it must be assumed that this has to be 
handled with solvency in several fields: legislation and administration, economic and social environment, 
environmental affairs and sustainable development, culture and fine arts, history and aesthetics, etc. In 
short, many fields are involved, even too many for the learner. In this context of excess disciplinary 
contributions, the achievement of an integrative vision becomes more important. 

Both in the academic and professional fields, the role of architects is as broad as indeterminate, apart 
from the project-constructive specificity and peculiarity of their propositional way of thinking about reality. 
Generalist education often tends to self-skill to face related but different fields of knowledge. Possibly, 
this has to do with the image that architects have of themselves regarding their ability to undertake tasks 
that are not part of the core of their knowledge [20]. In any case, like Geography or Sociology, there are 
many boundary areas in it. 
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On the other hand, interdisciplinarity and transdisciplinarity allow a reality-oriented way of teaching, 
where complexity is the norm. If there are disciplinary ways of tackling certain problems, the Architecture 
student should at least know and assess them. An applied approach to knowledge that associates 
analytical perspectives with real-world problems is more and more important [21]. 

The possibilities of interdisciplinary work are many. Within urban planning, research can connect with 
the possibility of a better planning and management in the current complex social and political 
framework: markets, globalization, sustainability, governance, intersectoral dialogue, citizen 
participation, Climate Change, etc. 

Housing and its relation to inequality is another relevant, complex and mixed issue between Urban 
Planning and Architecture. Taking into account the architect's social function and its role in projecting 
spaces, the social production of habitat could be considered within the framework of the fight against 
housing scarcity and against poverty [20] [22], as well within the complex duality of scientific rationality 
and political rationality. This would involve undertaking a basic knowledge of Anthropology, Sociology, 
Economics, Geography, Political Science and Philosophy that could surpass the real possibilities of the 
vast majority of students, and even more in Architecture. In addition, it should probably require the 
undertaking of concepts and visions of Marxist Political Economy, which are usually understood as 
biased or problematic: the social relations of production, the mode of production of material life, the 
social division of labour, land rents, the city as a space for social reproduction, socio-spatial segregation, 
etc. This is just an example to show the difficulty of an interdisciplinary approach. 

The interdisciplinary work that we propose in our Teaching Innovation Project has Heritage as its central 
nucleus: Cultural Heritage and Natural Heritage, Urban Heritage and Territorial Heritage, often with 
Landscape as a way or work argument, and with History, Geography, Urbanism, Heritage 
Characterization and Assessment Studies and Heritage Restoration as main reference disciplines (Figs. 
7-8). 

  
Figures 7-8. Dissemination of TIP activities through social networks and the IUU website. 

4 CONCLUSIONS 
Our approach to multidisciplinary, interdisciplinary, and transdisciplinary teaching avoids the most 
problematic issues related to rationality, epistemology of interdisciplinary relationships, and complex 
thinking. The three logical operations that Morin [23] [24] [25] presents in the framework of complex 
thought (distinction, conjunction, implication) allow, in the words of Luis Carrizo “distinguir sin reducir, 
conjugar sin confundir, en una tarea constante de implicación entre distinguir y asociar” [21] [10]. 

According to our experience within the “Fundamentals of Architecture” degree, architectural projects 
and workshops are overwhelmingly predominant and constitute a way of approaching knowledge and 
action. The teaching-learning of the rest of the courses, within very different fields, can be approached 
hardly with criteria of integration of knowledge. We try to address interdisciplinarity, not so much 
transdisciplinarity, giving importance to teaching collaboration, hybridization of approaches and 
transversality of contents, so students learn to live on the boundaries of disciplines and achieve 
interrelated, richer and more attractive knowledge. 
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EXHIBITIONS FROM A COLLABORATIVE AND TRANSVERSAL 

EXPERIENCE IN URBANISM 
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1University of Valladolid, Departamento de Urbanismo y Representación de la Arquitectura 

(SPAIN) 
2University of Valladolid, Departamento de Teoría de la Arquitectura y Proyectos 
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Abstract 
Research and teaching are part of every exhibition. On the one hand, exhibitions require documentation 
and the elaboration of a precise and clear discourse that, if possible, provides new perspectives on the 
subject. On the other hand, they aspire to be attractive and, to a certain extent, educational for the target 
audience. 

This communication presents the specific case of an exhibition on urbanism organised between the 
Municipal Archive of Valladolid and the Instituto Universitario de Urbanística of the University of 
Valladolid (Spain), in which this double condition of research and teaching was approached from a 
collaborative and transversal perspective. The aim was, on the one hand, to adjust to the transversal 
nature of urbanism and, on the other hand, to reach a triple and different audience with a teaching will: 
local citizens, university students and school and high school students. 

From the point of view of the documentation, organisation and presentation of the exhibition, the 
combination of different materials (plans, photographs, press, models, videos, drawing instruments...) 
aimed at representing the multiple aspects of local urban planning (spatial, technical, social, political...) 
and its diverse agents (planners, citizens, politicians...). This was possible thanks to the collaboration 
between different professionals (architects, archivists, engineers…) in the preparation of the exhibition. 

From the point of view of its development, specific teaching activities for the triple target audience were 
prepared. In the case of citizens, guided tours and a series of lectures by technicians who had been 
directly involved in local urban planning were organised to expose the processes that built every city. 
The latter also served to bring university students of urban planning closer to the reality of this 
profession, which was combined with specific visits and activities programmed in some of their courses 
in order to reinforce their understanding of the transversal nature of urban planning. In addition, specific 
workshops were prepared for infant, primary and secondary school students in order to increase their 
knowledge about their closest urban reality through collaborative activities in different scales (school, 
square, neighbourhood), according to their age and maturity. 

This experience has demonstrated the great pedagogical usefulness of exhibitions in bringing a 
transversal discipline such as urbanism closer to different audiences, using an equally transversal 
approach and collaborative methods both in its preparation and its parallel teaching activities. 

Keywords: Exhibition, urbanism, transversality, Spain.  

1 INTRODUCTION 
Between 2019 and 2020, the Instituto Universitario de Urbanística of the University of Valladolid and the 
Municipal Archive of Valladolid (Spain) organised the exhibition "From plan to plan: 50 years of urban 
planning in Valladolid 1969-2019". The exhibition narrated the contemporary town planning of this city, 
from the first general plan adapted to modern legislation in Spain to the present day. In this period, the 
city of Valladolid has had four general plans (1969, 1984, 1996 and 2003) and has undergone major 
growth and inner transformation, becoming the main nucleus of an emerging metropolitan area that 
currently has more than 400,000 inhabitants [1]. The urban history of the city is mixed with its political 
and social history, in a period marked by the transition to democracy. From the late seventies and during 
the eighties, urban planning played a leading role in promoting a new spatially balanced and socially 
inclusive urban model [2], thanks to the commitment of the first democratic municipal government after 
the dictatorship [3]. 
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In this sense, the exhibition aimed to represent the different aspects (technical, social, political...) that 
converged in the urban space in this period and shaped it at the same time, that is, to narrate the 
"production of space" in those five decades, according to Lefebvre [4]. The aim was also to bring this 
discourse to the widest possible audience, while addressing the specific needs of each group. More 
specifically, three main groups were defined as the exhibition's priority target groups: local citizens, 
normally not involved in urban planning; university students who are training in this field; and school and 
high school students. 

2 METHODOLOGY 
In order to achieve the exhibition’s objectives with regard to its discourse (transversality) and its scope 
(target groups), two methodological criteria were established in its preparation. On the one hand, it was 
essential that its contents were diverse, in order to represent the multiple aspects and agents (planners, 
citizens, politicians...) involved in the shaping of the city during that period. On the other hand, 
complementary activities to the exhibition were designed specifically for each of these three previously 
identified groups. 

2.1 Transversality in the contents based on collaboration between different 
professionals 

The fundamental source for the contents of the exhibition were the various urban plans that were passed 
in Valladolid between 1969 and 2019. Through the collaboration between the technicians of the 
Municipal Archive of Valladolid, where the originals of these plans are kept, and the researchers of the 
Instituto Universitario de Urbanística, the most relevant ones were selected to explain the urban planning 
history of those fifty years, which provided the guiding thread of the exhibition. 

Once the main elements had been selected, it was necessary to complement this exclusively urbanistic 
discourse with other components that would provide the political and social context of the growth and 
transformation of the city. To this end, the technicians of the Municipal Archive selected a series of 
photographs from the archive's collection, seeking in them the presence of citizens as modelling agents 
of urban planning, especially during the transition. They also searched the newspaper archive to select 
some pages from local newspapers that narrated some of the main urban planning events of the period 
from a perspective that was not related to urban planning as a technique, and also included some 
municipal-edited journals and informative leaflets that conveyed the ideas about certain projects that 
were held at the time. Finally, other complementary elements were included in the exhibition, namely 
aerial images and some models, which help to describe the evolution of the city and the design of certain 
important areas while making them understandable to the general audience (Fig. 1). 

 
Figure 1. An example of the various contents of the exhibition. 

These elements were used to build the main discourse of the exhibition, which was organised into six 
chapters, plus an introductory one. Their titles were intended to articulate the discourse, conveying the 
changes or priorities of each phase within the covered period and following a chronological order: 
“developmental urbanism”, “reform and model”, “centre and periphery”, “norm and form”, “metropolitan 
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emergence”, and “expansion and crisis”. The exhibition also included an additional chapter and a special 
section, both with an eminently didactic purpose. 

On the one hand, a wide selection of drawing and measuring instruments traditionally used in 
cartography and town planning were exhibited, most from the collection of a professor at the School of 
Architecture of Valladolid who collaborated and advised on their selection. Under the name of "the town 
planner's instruments", advantage was taken of their great visual appeal, complementary to the type of 
materials that mainly composed the exhibition (Fig. 2).  

 
Figure 2. In the centre of the image, showcases with the drawing and measuring instruments on display. 

On the other hand, a special section was created consisting of two 3D printed models representing the 
city of Valladolid in 1738 (date of the first known plan of the city) and nowadays, giving visitors a synthetic 
and "tactile" view of the growth of the city over three centuries. This growth was also represented in a 
3D digital model presented in the form of a video, which could be viewed both on screen and through 
3D glasses for immersive viewing (Fig. 3). This was possible thanks to the participation in the exhibition 
project of 3DIntelligence, a company specialising in digital applications linked to cultural heritage. 

 
Figure 3. Capture of the video with the 3D model of Valladolid. 

2.2 Specific complementary activities for the target groups 
In parallel to the exhibition, its organisers planned a programme of complementary activities that would 
meet the specific needs of the three main target groups to whom the exhibition's contents were to be 
brought as widely and effectively as possible. 

The first group, the most general and main target group of the exhibition, corresponded to the citizens 
of Valladolid. Through the visit to the exhibition, the aim was to increase their knowledge of urban 
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planning as a technique that drives the processes of urban growth and transformation, taking into 
account its various determining factors. This required offering the possibility of a deeper approach into 
the contents of the exhibition and its context, as well as highlighting the figure of the planners and their 
work. For this purpose, the main resources were the book that the Municipal Archive publishes on the 
occasion of the exhibitions it organises, as well as the usual guided tours. In addition, it was decided to 
organise a series of lectures on some of the main milestones of local urban planning in that period, 
giving a voice to the planners who had participated directly in them. 

This series of lectures could also be useful for the second target group: the students of the School of 
Architecture of Valladolid, who are acquiring skills in urban planning, among others. In their case, urban 
planning and its tools are not completely unknown to them, but they are largely unaware of their 
application in the professional life towards which they are heading, so the testimony of these 
professional planners could complement the theoretical knowledge acquired in the classroom. Likewise, 
the exhibition book could also be used as teaching material to be incorporated into urban planning 
courses, together with specific visits. 

Finally, the Municipal Archive had been including in its exhibitions the organisation of workshops for 
school and high school students, with the aim of making their contents or themes accessible to this 
public, very different to the adult audience. This initiative was also maintained and organised by “El 
calabacín errante”, a group specialising in educational activities for children and young people linked to 
heritage in a broader sense. With the help of the Instituto Universitario de Urbanística, some specific 
didactic materials were prepared, such as a large puzzle of the aerial image of the city, combined with 
other usual resources, namely drawing material, construction pieces, etc.  

3 RESULTS 
The exhibition opened on 9 October 2019 and was scheduled to close on 30 May 2020. The outbreak 
of the covid-19 pandemic forced its premature closure in March 2020, and it remained closed for three 
months. It reopened in June, and was extended until its final closure on 9 October 2020, just one year 
after its opening. Despite these vicissitudes, the exhibition was visited by more than 3,000 people, and 
the various complementary activities could also take place. 

3.1 Publication 
The publication issued by the Municipal Archive of Valladolid on the occasion of the exhibition [5] was 
divided into two main sections with different but complementary purposes. 

On the one hand, it included the "catalogue" of the exhibition itself, that is, a review of all the materials 
on display, divided into the same chapters that structured the exhibition. This made it possible to provide 
visitors with a complete narration of all the contents, relating them to each other and to the context of 
each specific period within the fifty years that were covered by the exhibition. The idea was to compose 
a sort of written "guided tour" to accompany visitors before, during or after the exhibition (Fig. 4). 

On the other hand, a section of "studies" was included, that is, articles written by experts in urban 
planning, and especially in Valladolid's urban planning, to offer an in-depth study of the main issues that 
were addressed in the exhibition. While the exhibition and its catalogue were organised chronologically, 
these studies were organised thematically. Firstly, three introductory and contextual texts were included, 
dealing respectively with the importance of archives in the study of town planning, the main trends in 
Spanish town planning in the period and municipal town planning. Following, four specific studies 
addressed the historic centre, the areas of new development, the railway-city relationship and the supra-
municipal town planning. 
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Figure 4. Pages from the catalogue, in the book published on the occasion of the exhibition. 

3.2 Series of lectures 
As planned, the series of lectures organised on the occasion of the exhibition began on the same day 
of its opening, 9 October 2019, and finished on 6 November after five sessions. 

The first session was aimed at providing a general framework, dealing with the main features of Spanish 
urban planning in the period covered by the exhibition. Fernando de Terán, one of the most prominent 
scholars of contemporary Spanish urban planning, was the invited speaker [6].  

The second session shared the same purpose with the previous one, but brought this general framework 
closer to the specific case of Valladolid. It was therefore organised as a round table with the participation 
of a municipal technician, a university professor and a freelance professional, all of them with wide 
experience in urban planning in the city. 

Finally, the last three sessions were organised thematically, dealing respectively with the three main 
instruments of Spanish urban planning: general planning, by two municipal representatives, special 
planning, focusing on the case of the historic centre, and partial planning (new developments), which 
was dealt with in relation to one of the main urban expansion operations experienced by Valladolid in 
this period. 

In all of them, the aim was achieved of bringing together a mixed audience, both citizens interested in 
learning more about the urban planning of their city and students from the School of Architecture who 
were able to complement the knowledge acquired in class, thanks to the perspectives provided by 
municipal technicians or freelance professionals with extensive experience in urban planning (Fig. 5). In 
addition, all of them were recorded to allow deferred viewing [7]. 

 
Figure 5. Diversity of attendees at one of the lectures in the series. 
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3.3 Guided visits and workshops 
The guided visits that were organised in parallel to the exhibition can be divided into two main groups 
depending on the type of public. On the one hand, visits were organised for the general public, lasting 
approximately 30 minutes and providing basic explanations of the contents of the exhibition. On the 
other hand, tailor-made visits were organised for specific audiences with different perspectives. Among 
the latter, the visits that were organised for students from the School of Architecture and linked to the 
course on "Urban Design" stand out. This is the first course on urban planning in the curriculum, so the 
exhibition allowed students to familiarise themselves with the types of urban plans and the various 
aspects of urban planning, as well as the processes of urban transformation and growth. It is also worth 
mentioning the organisation of visits for blind people in collaboration with the National Organisation of 
Spanish blind people (ONCE). Specific materials (3D plans) were produced to provide this type of public 
with a certain understanding of the city's urban spaces. 

In addition, workshops were organised for infant, primary and secondary school students under the 
general title of "Building our city". The workshops were organised into three types depending on the age 
of the participants, always following group dynamics. In the case of infant students (5 years old), the 
workshop was entitled "Our school", and its objective was to design the “perfect school” through 
collages, puzzles, etc. For primary school students (6-12 years old) the workshop was entitled "Our 
square", and consisted of redesigning existing city squares, using small models. Finally, secondary 
school students (13-17 years old) were offered the workshop entitled "Our neighbourhood", in which 
they had to design a neighbourhood through drawing, following a series of guidelines, and then present 
their project to the rest of the groups [8]. 

In total, 91 workshops were held involving almost 2000 students from 44 different schools, while a further 
42 workshops (with another 1000 participating students) had to be cancelled following the closure of the 
exhibition due to the pandemic.  

 
Figure 6. Two examples of the activities that were carried out in the workshops 

 for secondary (left) and primary (right) school students. 

4 CONCLUSIONS 
The exhibition and its parallel activities that have been discussed in this text demonstrate the potential 
of these initiatives from the point of view of teaching. On the one hand, a transversal exhibition design 
both in its contents and in the way they are presented, thanks to the collaboration of different 
professionals, broadens its scope and attractiveness to the potential public, especially when dealing 
with technical subjects, as in the case of urban planning. On the other hand, the organisation of parallel 
activities to the exhibition, also from a transversal perspective and depending on the age or skills of the 
participants, enriches their experience and provides them with an approach to specialised knowledge to 
which they might not otherwise have access, or have it in a much more limited way.  
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SCRIPTED COLLABORATION IN SERIOUS GAMES FOR CRISIS 
MANAGEMENT EXERCISES 
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Abstract 
Crises management exercises could for several reasons preferably be carried out as simulations or as 
serious games. One advantage is the infinite number of replications without additional costs, another is 
that a virtual crisis management exercise allows the participants to make mistakes without crucial 
consequences. Several types of virtual exercises with crisis management scenarios could be designed 
as serious games. However, experiences from earlier virtual exercises are that the participant 
collaboration should not be taken for granted, and that even well-organised and repeated crisis 
management training has resulted in poor learning outcomes. An identified technique to stimulate 
collaboration and to increase learning outcomes in virtual exercises is scripted collaboration. The aim 
of this study is to explore and discuss the potential of using scripted collaboration in serious games for 
crisis management training. A literature study was conducted to find and analyse best and worst 
practices in the use of scripted collaboration. Findings show that scripted collaboration can be 
successfully applied in various ways. In a deductive thematic analysis, findings were divided into the 
categories of General collaboration scripts, Conflict scripts, and Role-play scripts. All the identified 
variations of scripted collaboration seem to have a potential to reinforce virtual crisis management 
exercises, if they are thoroughly adapted to the actual scenario context. 

Keywords: Scripted collaboration, Crisis management, Virtual crisis management exercises, Serious 
games. 

1 INTRODUCTION  
Crises are often complex and unpredictable, and there is an identified need to practice crisis 
management on beforehand to train and improve the various stakeholders' performance during actual 
real crises. To write and provide detailed crisis management manuals is not recommended, and that the 
underlying problem for this study is the identified occurrence of weak results, and poor learning 
outcomes in scenario-based crisis management exercises [1, 2]. In parallel with the claims that it is 
difficult to achieve high quality learning outcomes in scenario-based simulations, there are studies 
reporting on the potential of using scripted collaboration in computer-supported exercises in general [3], 
and in serious games in particular [4, 5].  With the assumption that crises management exercises can 
be implemented and carried out as serious games, the aim of this study was to explore and discuss the 
potential of using scripted collaboration in serious games for crisis management training. The important 
research question to answer was: "In what ways might different types of scripted collaboration add value 
in serious games for crisis management exercises?". Management exercises such as forest fires and 
flooding disasters cannot be conducted in real world settings. The use of virtual exercises has several 
advantages with the number of infinite replications without additional costs, and the participants 
possibility to make mistakes without crucial consequences [6]. 

An identified successful technique to structure virtual exercises in the field of risk and crisis management 
is to build them around simulation scenarios. [7, 8]. A crisis management scenario can be defined as 
"the chronological synopsis of events that occur during the exercises and which enable to call specific 
skills of trainees" [8]. These scenario-based exercises have a tradition of combining computer-based 
simulations with techniques and processes from storytelling, theatre and games [9, 10, 11]. 

2 EARLIER EXPERIENCES OF CRISIS MANAGEMENT EXERCISES 
In crisis management exercises the traditional and most frequent exercises are collaborative exercises, 
with the goal to practice and evaluate the collaboration between different actors in the emergency field  
[1, 12, 13]. This type of transboundary crisis exercises often involves a large number of actors and 
stakeholders across organisational boundaries such as the police, fire fighters, medical units and 
decision makers [14, 15].  Multi-actor crisis management exercises are normally carried out as table top 
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exercises, but there are also exercises carried out in real-world settings, Boin, Kofman-Bos, and Overdijk 
[11] mean that the crisis management exercises of today are designed upon how the society act and 
would organise during a larger crisis. 

Even if many exercises have the goal to train and test collaboration between various actors, the 
collaborative parts during those exercises are very limited, and can be questioned [16]. After 9/11 there 
have been a frequent use of large-scale scenarios in crisis management exercises [16, 17]. The maturity 
of using IT during crisis management exercisis is varying, but there are several research efforts trying 
to describe the design of various IT-techniques and the use of serious games in crisis management 
exercises [18, 19]. The main target for simulations and games developed for crisis management 
exercises seems to be the first responders (police, fire departments and health care), and their 
associated commanding levels [20]. 

As pointed out by Cesta, Cortellessa and De Benedictis [21], serious games developed for crisis 
management exercises often have rigid scenarios lacking possibilities for adjustments that would make 
the serious game exercises more flexible. Furthermore, simulations are frequently used in crisis 
management exercises, and can be used for both training key functions and for carrying out different 
experiments. Simulations can be very realistic, and if they are realistic and creates immersion, they also 
bring the same kind of emotions and feelings that occur during real-world situations [22]. Using a 
combination of serious games and simulations has been suggested for high quality and cost-efficient 
crisis management exercises [23]. At the same time there are studies that have pointed out the need of 
more research on virtual simulations and serious games in the crisis management field [24], and how 
IT-systems in general might support the outcomes of crisis management exercises [25]. 

3 SCRIPTED COLLABORATION 
Despite the strong identified motivational effects of using games in learning, free and unstructured 
gaming does not automatically lead to quality interaction among learners. Most modern learning theories 
strongly emphasise the social aspects of teaching and learning activities, with learner interacting within 
a network of interconnected agents that might be both human and artificial agents [4]. Learner interaction 
can today be reinforced by Computer-Supported Collaborative Learning (CSCL).  In the domain of SCCL 
there is a wide variety of educational practices to facilitate the collaborative learning, and a rich 
assortment of computer-supported tools to support the interactions among campus students as well as 
among remotely located distance students [26].   

However, several research studies have found that teaching and learning activities where students are 
meant work collaboratively often fail to result in rich interactions and quality learning outcomes [27, 28, 
29]. A remedy suggested by several researchers, is to support the learning process by implementing 
tailor-made didactic scenarios or collaboration scripts. These scripts should provide explicit collective 
workflow descriptions and learner guidance, to initiate collaborative activities and interactions that 
concern the learning objectives [4, 30]. 

4 METHODOLOGY 
This study was conducted as a systematic literature review following the stepwise approach described 
by Cronin, Ryan and Coughlan [31], and Parahoo [32]. The first step was about to select a topic for the 
review, and to formulate the research question that can be found at the end of the introduction. In the 
second step inclusion and exclusion criteria were defined to retrieve a set of articles that could present 
the state-of-the-art in the chosen area. The second step is directly aligned to the following third step of 
selecting and accessing literature, with the idea of combining the earlier defined keywords in a search 
string [33]. The next fourth step should assess the quality of the found articles to select the ones that, 
meet the set criteria, and contain relevant information that can contribute to answer the research 
question. Finally, the last fifth step handles the analysis and synthesis of the findings, which was carried 
out according to the preview, question, read, summarise (PQRS) system that has been outlined by 
Cronin, Ryan and Coughlan [31]. 

To retrieve a result set that represents the-state-of-the-art in the defined are the selection criteria were 
to exclude articles that are older than 2016, and that articles mainly should have been published in peer-
reviewed research journals. However, some of the articles were selected in a so called 'backward 
search', a frequently used technique in literature reviews that has been defined by Brocke et al. [34] as 
the concept of "reviewing older literature cited in the articles yielded from the keyword search". The 
search string used for retrieving a relevant result set in this study was "serious games" AND "scripted 
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collaboration", where AND is the Boolean operator that combines the two defined strings to a search 
criterion that for all results must include both of them [31, 33]. 

The described string resulted in 64 articles that were published no earlier than 2015. This result set was 
later assessed by the criteria of their publishing channels, their methodology and their potential to 
answer the research question. Finally, some older interesting articles were added from backward 
searches. The 12 most relevant articles for answering the research question are listed in Table 1 here 
below. 

Table 1. Selected articles after the quality assessment and backward searches 

Publication and year Method Interesting main findings Type of scripting 
Kobbe L, Weinberger A, 
Dillenbourg P, Harrer A, 
Hämäläinen R, Häkkinen P, 
Fischer F. Specifying 
computer-supported 
collaboration scripts. 
International Journal of 
Computer-Supported 
Collaborative Learning. (2007).  

Literature study 
and construction 
of a framework 

The proposal of a generic framework for 
the specification of collaboration scripts 

General collaboration 
scripts 

Hummel HG, Van Houcke J, 
Nadolski RJ, Van der Hiele T, 
Kurvers H, Löhr A. Scripted 
collaboration in serious gaming 
for complex learning: Effects of 
multiple perspectives when 
acquiring water management 
skills. British Journal of 
Educational 
Technology,42(6):1029-41. 
(2011).  

Case study Collaboration scripts to support complex 
learning  
Workplace-based learning scenarios for 
authentic case problems 
The uses of scripts scripts within the 
game play, and not only about the game  

Collaboration scripts 
within the game play 
vs 
Collaboration scripts 
about the game  
Conflict script 
Role play scripts 

Demetriadis, S., Tsiatsos, T., & 
Karakostas, A. Scripted 
collaboration to guide the 
pedagogy and architecture of 
digital learning games. In 
Proceedings of the European 
conference on games based 
learning (pp. 148-154). (2012). 

Litterature study  
And 
construction of a 
framework 

“To provide arguments and trigger 
considerations toward building a 
conceptual framework and software 
specification schemafor the fruitful 
integration of collaboration scripting 
technique into game-based design and 
learning”  
“scripted collaboration should be 
considered as a major guiding 
framework for the pedagogy and the 
architecture of digital learning games” 

Collaboration scripts 
Role play scripts 
Conflict scripts 

Van der Meij, H., Veldkamp, 
S., & Leemkuil, H. Effects of 
scripting on dialogues, 
motivation and learning 
outcomes in serious games. 
British journal of educational 
technology, 51(2), 459-472. 
(2020). 

Experiment 
Random pair 
assignment 
Pre & post tests 
Learning style 
tests & Game 
experiment tests 

“The conflict script did not affect the 
amount of talking.” 
 "Gaming-the-game expressions 
predominantly coincided with relevant 
observations about game content. 
Scripted collaboration increased the 
level of the dialogic acts, and raised 
learning.” 
"Higher levels of dialogic acts were also 
positively related with higher learning 
outcomes" 

Dialog scripts 
Conflict scripts 
Assigned role play 
scripts 

Challco, G. C., Mizoguchi, R., 
& Isotani, S. An ontology 
framework to apply 
gamification in CSCL 
scenarios as persuasive 
technology. Revista Brasileira 
de Informática na Educação, 
24(02), 67. (2016). 

Ontology 
engineering 
approach  
 Model of roles 

"An ontological personalized 
gamification model" 
Games and game elements as the 
remedy for demotivating scripts 

Collaboration scripts 
Role play scripts 
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Hummel, H., Geerts, W., 
Slootmaker, A., Kuipers, D., & 
Westera, W. Collaboration 
scripts for mastership skills: 
online game about classroom 
dilemmas in teacher 
education. Interactive Learning 
Environments, 23(6), 670-682. 
(2015). 

Exploratory 
experiment 
Learning 
outcome tests  
Student 
satisfaction tests 

"Collaborative learning online is not 
easy and depends on the richness and 
intensity of interactions" 
"A too high level of structure might be 
contra-productive and harm students’ 
creativity or spontaneity" 
The described collaboration script can 
be instantiated in different settings and 
domains 

Collaboration scripts 
Dilemmas 
Generalisable scrips 
vs 
Script families 

Zhonggen, Y. (2019). A meta-
analysis of use of serious 
games in education over a 
decade. International Journal 
of Computer Games 
Technology, (2019). 

Literature study  
Meta-analysis 

“Computer games create a complex 
learning situation where instructional 
support (e.g., scripted collaboration) is 
needed to facilitate cognitive learning” 
"Serious game use could also improve 
social interaction abilities by integrating 
metacognitive strategies into gaming" 

General collaboration 
Integrated 
metacognitive 
strategies 

Hämäläinen RH, Niilo-Rämä 
M, Lainema T, Oksanen K. 
How to raise different game 
collaboration activities: The 
association between game 
mechanics, players’ roles and 
collaboration processes. 
Simulation & Gaming, 
49(1):50-71. (2018).  

Qualitative and 
quantitative 
content analysis 
of gamers’ 
group 
discussions 

Comparison of scripted (pre-defined 
roles) and emergent (non-scripted roles) 
“diverse game mechanisms 
used in the game design raise different 
collaboration activities that should be 
taken into account in educational game 
design” 

Scripted role-play 
Non-scripted 
emergent role-play 

Craig, P., Jiang, Z., & Liang, H. 
N.  A Comparison of 
Competitive and Collaborative 
Play for Co-located Computer 
Supported English Vocabulary 
Learning. International Journal 
of Computational Linguistics 
Research Volume 10, Number 
4 (2019). 

Experiment 
Pre-tests and 
post-tests 

"Collaborative games are broadly more 
effective and preferred by users 
although some groups of male users 
preferred competitive games. 
Competitive games were found to be 
less effective" 
"Either type of game could play an 
important role to supplement traditional 
learning in a more relaxed and sociable 
environment." 

General collaboration 
Collaboration vs 
competition 
 

Medema W, Furber A, 
Adamowski J, Zhou Q, Mayer 
I. Exploring the potential 
impact of serious games on 
social learning and stakeholder 
collaborations for 
transboundary watershed 
management of the St. 
Lawrence River Basin. Water, 
8(5):175. (2016).  

Interviews  
and 
Literature study 

"Examples of social learning occurring 
demonstrate its potential for increasing 
the effectiveness of resource 
management" 
"Serious games present a promising, 
bottom-up tool or intervention platform 
through which learning partnerships and 
networks may be created that support 
the development of stronger 
stakeholder relationships, as well as 
increase interactions and 
communications between diverse 
stakeholder groups" 

Collaboration scripts 
Role play scripts 

Reichart B. Serious Game 
Patterns (Doctoral dissertation, 
Technische Universität 
München) (2018). 

Analysis of 
existing 
successful 
serious games 
and computer 
games patterns 

The analysis and combination of 
Serious Game Patterns 

Gaming patterns 
Role-play  
Collaboration patterns 
Competition patterns 

Rothkrantz LJ, Fitrianie S. 
Public Awareness and 
Education for Flooding 
Disasters. In Crisis 
Management-Theory and 
Practice, IntechOpen (2018). 

Experiment, 
Survey, 
Serious game 
evaluation 

From the roleplay game experiment and 
the survey involving the university 
students, we found that missing 
information and knowledge was a 
problem for the participants to take the 
right decision and offering their opinion. 

role-playing scripts in 
a crisis management 
team 
dynamic scripting 
applied on a role play 
game 
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5 RESULTS AND DISCUSSION 
The idea of scripted collaboration can be traced back to the research on Computer-supported 
collaborative learning in the 1990s, with the ideas of learner interaction leading to improved learning 
outcomes [35]. A concept that also should involve learners comparing, defending and criticising different 
opinions, even if such a process sometimes results in incorrect knowledge sharing [36].  For a better 
understanding of how the different types of scripted collaboration might add value in serious games for 
crisis management exercises, the more specified findings have been divided into the categories of: 
General collaboration scripts, Conflict scripts, and Role-play scripts. 

5.1 General collaboration scripts 
Collaborative game mechanisms do not always lead to the intended collaboration among serious game 
players [37], where defined player roles have been found to have the potential to reinforce learner 
collaboration [38].  Role scripts and role ontologies can be seen as a research field of its own [39, 40]. 
Furthermore, the roles in serious games do not necessarily have to be scripted, they can also be what 
Hämäläinen et al. [38] call 'emergent roles', roles that players of a serious game develop during the 
actual gameplay. Since the results of their study hinted that emergent roles are more likely than scripted 
roles to lead to meaningful immersive problem-solving experiences, the concept of emergent roles 
seems interesting but out of scope for this study. 

Except for stimulating and facilitating collaborative problem solving in serious games [4, 38], scripted 
role-play might support the development of empathy and trust between various stakeholders in the 
gameplay. Players with different roles may also develop a greater understanding of the requirements 
for effective transboundary governance [41]. An interesting idea for crisis management exercises that 
have a potential to add new perspectives would be to swap between different roles in the management 
team.  This role-play approach with swapping of roles between players has been tested in a serious 
game on crisis management to increase the sensitivity of the complexity of a flooding crisis [42]. 

What seems like a reasonable advice for implementation of role-play in serious games is the 
recommendation from Reichart [43]: "Provide the players with roles, which clearly differ in some regards. 
For example, the roles could have different goals for success, a unique skill set, or access to 
information." Finally, an interesting pattern in the findings is how the on the defined categories in this 
study often have been combined both in theory and in practice [30, 44]. 

5.2 Conflict scripts 
Real-world crisis management is seldom carried out smoothly without conflicts and dilemmas, and this 
should be addressed in serious games as well. As an example, crisis response activities could, like in 
the Corona pandemic, be opposed to economy. There are of course many other types of more generic 
conflicts as well, and with the idea presented by Hummel et al. [5] of classifying reusable scripts it would 
be interesting to implement their ideas for a scripted training of classroom management dilemmas in a 
crisis management context. 

As pointed out by Demetriadis, Tsiatsos and Karakostas [4], a conflict script schema has a potential to 
be a successful learning generating schema. According to their definition of a conflict script should 
create and develop "conditions that engage students in tough argumentation by creating groups with 
conflicting opinions or assigning to students conflicting resources or objectives” [4]. In a recent study by 
Van der Meij, Veldkamp & Leemkuil [44], the use of a conflict script raised the level of dialogues between 
learners leading to higher post-test scores for the players in the group with a scripted gameplay. An 
older example with a conflict script that seems thematically related to a crisis management is the serious 
game on water management that was described and evaluated in the case study by Hummel et al. [30]. 
A script that assigned players conflicting roles with either a governmental perspective or with an 
ecological perspective. 

5.3 Role-play scripts 
Collaborative game mechanisms do not always lead to the intended collaboration among serious game 
players [37], where defined player roles have been found to have the potential to reinforce learner 
collaboration [38].  Role scripts and role ontologies can be seen as a research field of its own [39, 40]. 
Furthermore, the roles in serious games do not necessarily have to be scripted, they can also be what 
Hämäläinen et al. [38] call 'emergent roles', roles that players of a serious game develop during the 
actual gameplay. Since the results of their study hinted that emergent roles are more likely than scripted 
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roles to lead to meaningful immersive problem-solving experiences, the concept of emergent roles 
seems interesting but out of scope for this study. 

Except for stimulating and facilitating collaborative problem solving in serious games [4, 38], scripted 
role-play might support the development of empathy and trust between various stakeholders in the 
gameplay. Players with different roles may also develop a greater understanding of the requirements 
for effective transboundary governance [41]. An interesting idea for crisis management exercises that 
have a potential to add new perspectives would be to swap between different roles in the management 
team.  This role-play approach with swapping of roles between players has been tested in a serious 
game on crisis management to increase the sensitivity of the complexity of a flooding crisis [42]. 

What seems like a reasonable advice for implementation of role-play in serious games is the 
recommendation from Reichart [43]: "Provide the players with roles, which clearly differ in some regards. 
For example, the roles could have different goals for success, a unique skill set, or access to 
information." Finally, an interesting pattern in the findings is how the on the defined categories in this 
study often have been combined both in theory and in practice [30, 44]. 

6 CONCLUSIONS 
Serious games for crisis management should build on collaboration, and game design for collaboration 
is identified as difficult [37]. As in other types of serious games, scripted collaboration seems to have a 
good potential to address the identified problem with poor learning outcomes in non-engaging crisis 
management exercises. General collaboration scripts, conflict scripts and role-play scripts could be seen 
as three scripting patterns that all could reinforce collaboration and learning outcomes in crisis 
management exercises, and even more the combination of the three. 

Serious games for crisis management should build on collaboration, and game design for collaboration 
is identified as difficult [37]. As in other types of serious games, scripted collaboration seems to have a 
good potential to address the identified problem with poor learning outcomes in non-engaging crisis 
management exercises. General collaboration scripts, conflict scripts and role-play scripts could be seen 
as three scripting patterns that all could reinforce collaboration and learning outcomes in crisis 
management exercises, and even more the combination of the three. 
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INNOVATION POTENTIAL AT UNIVERSITIES 

T. Bora, R. Brázda, A. Slíva 
VSB - Technical University of Ostrava (CZECH REPUBLIC) 

Abstract 
The cooperation of students of the Faculty of Mechanical Engineering VSB-Technical University of 
Ostrava and companies engaged in the construction and operation of storage systems has created a 
practical requirement for the development of autonomous equipment that will eliminate flow defects of 
particulate materials in storage systems. Based on these requirements and in cooperation with 
industrial practice, an innovative device was created, protected by utility model no. CZ28212 and 
patent no. CZ307405.  

The invention relates to a device providing analysis of particulate material and elimination of 
particulate material flow defects, comprising autonomous system which is arranged in the particulate 
material silo. In present, flow defects in particulate material silos are being solved in those cases when 
the parameters of the particulate material are constant, and solutions of these flow defects are limited 
by the localization of the flow defect. Moreover, flow defect often occurs in various places, therefore it 
is necessary to install, for example aeration or vibration system, in more places in the particulate 
material silo. 

The main educational benefits of cooperation between the university and industrial practice include:  

• Students learn the habits of working in a particular company,  
• The student's knowledge and skills are purposefully increased through individual teaching,  

• The student solves design situations with the help of specific and innovative information 
sources, 

• Students use the practical experience of experts from practice, and thus create scientifically 
correct and current solutions (the role of the university) and at the same time verified by practice 
and connected with practice (the role of industrial practice),  

• Students are forced to defend their results in front of experts from practice, which improves their 
ability to argue and the ability to present their results, 

• Corporate support allows the student to eliminate solution variants that have not proven 
themselves in the past, 

• The pedagogical principle of illustration and activating teaching methods (solution of case 
studies and discussion methods) is applied here, 

• Student assessment allows to verify the goals from the perspective of experts from the 
university and from practice and provides the student with effective feedback.  

The innovative potential of university students was thus demonstrated and used in cooperation 
between the university and industrial practice. The experience of university students gained in the 
development of innovative facilities is highly valued in the search for future employment. 

Keywords: Cooperation; Silo; University; Company; Innovation. 

1 INTRODUCTION 
The cooperation between students of the Faculty of Mechanical Engineering VŠB-Technical University 
of Ostrava and industrial companies is mutually beneficial.  

Key benefits include:  

• Students learn the habits of working in a particular company,  
• The student's knowledge and skills are purposefully increased through individual teaching,  
• The student solves design situations with the help of specific and innovative information 

sources,  
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• Students use the practical experience of experts from practice, and thus create scientifically 
correct and current solutions (the role of the university) and at the same time verified by practice 
and connected with practice (the role of industrial practice),  

• Students are forced to defend their results in front of experts from practice, which improves their 
ability to argue and the ability to present their results,  

• Corporate support allows the student to eliminate solution variants that have not proven 
themselves in the past,  

• The pedagogical principle of illustration and activating teaching methods (solution of case 
studies and discussion methods) is applied here,  

• Student assessment allows to verify the goals from the perspective of experts from the 
university and from practice and provides the student with effective feedback. 

2 INNOVATION POTENTIAL 
The possibilities of universities are in the following areas: 

- verification of state of the art resources, 
- creation of patent searches, 
- search for new possibilities, principles and constructions, generally search for novelty, 
- diametrically different view of the solved problem, 
- experience in patent proceedings, including utility and industrial designs, 
- experimental infrastructure with the possibility of testing a prototype, 
- involvement of multidisciplinary workplaces, 
- creation of computer simulations and analyzes, 
- involvement of gifted students in the process of developing new devices. 

The innovative possibilities of the university are mainly in the search for new possibilities, principles 
and constructions with regard to the performed patent search for the given state of the art. The aim is 
to find new equipment or technologies or to innovate existing equipment or technologies with specific 
added value. To solve these proposals of equipment and technologies in connection with filed patents 
with the allocation of the Czech Republic, the European patent and the international patent, utility and 
industrial designs. Outputs from patent legal protection must be resolved in accordance with the 
requirements of cooperating companies and with regard to future license agreements for the given 
patents. 

The involvement of university students in the creation of innovative outputs is given by the concept: 

- creation of searches from patent sources, 
- creation of research from non-patent sources, 
- variants of solution proposals, 
- criterion functions for the optimal variant, 
- selection of the optimal solution variant. 

The involvement of companies in the creation of innovative outputs is given by a different concept: 

- entering a specific request for innovation, 
- summarization of input information, 
- cooperation on variants of solution proposals, 
- cooperation on a criterion function, 
- cooperation on the selection of the optimal solution variant, 
- testing the optimal variant in practice, 
- modification of the variant after testing, 
- submission of the resulting variant to the process of patent legal protection, 
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- preparation of license conditions for future outputs of patent legal protection. 

2.1 Research in Patent and Non-Patent Sources  
Search from patent and non-patent sources is very important for creating innovations. Students learn 
to work with relevant sources, whether it is the Czech Patent Office or the European Patent Office in 
order to verify the existence of the anticipated innovated solution variant, or to define itself in relation 
to the already existing variant and explain its innovation potential. Other relevant sources are the Web 
of Science, Scopus, Google, Wiley Online Library and other libraries. 

As part of this research activity, students will acquire the following skills: 

• Ability to analyze technical, scientific and general texts, diagrams and pictures and look for 
connections between them 

• Define key keywords needed to search for relevant documents, 

• Ability to define the area of interest based on national and international classification features, 
• Professional technical English - work from foreign sources is a targeted expansion and practice 

of important phrases of technical English, 

• Training in elements of critical thinking. 

The research activity is led by experienced university teachers and the result of the research survey is 
communicated and verified by experts from practice. 

2.2 Variants of the Construction Design and Selection of the Optimal Variant  
The processing of solution variants is performed with regard to the results of searches in order to 
maintain the innovation potential. In this part of the whole process, university students are key workers 
and acquire the following skills: 

- 2D and 3D drawing of considered components, 
- Simulation and shape / mass / volume optimization, 
- Using elements of collective brainstorming as one of the discussion methods, 
- Use of case studies to find solutions, 
- Formulation of criterion functions to select the optimal solution variant. 

In Fig. 1 shows the designs of the shapes of the required autonomous equipment of the students' work 
based on research and deep debate within the working team. 

 
Figure 1. Variants of Solution Shape Proposals 

In Fig. 2 shows the final design of an autonomous device after applying a criterion function designed to 
select the optimal solution variant. 
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Figure 2. Optimal solution variant 

2.3 Patent Protection  
The innovative potential of universities is best assessed according to accepted national and 
international patents, utility models and industrial designs. With targeted cooperation between the 
university and industrial companies, these results are created in equal representation of both partners 
and are a scientific and pedagogical benefit for the university community (students and teachers) and 
the resulting financial sale of patents for patent protection results is beneficial for both the university 
and the industrial partner. 

As part of the development of an innovative autonomous facility in cooperation with the university and 
an industrial partner, the following results were produced: 

- Utility model no. CZ28212 [1], 
- Patent no. CZ307405 [2]. 

3 RESULTS 
Student projects, such as the Student grant competition SP2021/53 - Research in the Transport [3], 
serve primarily from the perspective of universities to: 

- connecting students with practitioners, 
- increasing the innovation and scientific potential of teams at universities, 
- increasing the competitiveness of teams on an international scale, 
- increasing the abilities, knowledge and skills of participating students. 

The results of the above project, in the form of a patent and a utility model (see chapter 2.3), are a 
confirmation of the innovative role of universities in cooperation with industrial partners. 

4 CONCLUSIONS 
The innovative potential of universities is based primarily on the existence of university erudite teams 
of students and teachers able to cooperate with industrial partners, the experience of these teams with 
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patent protection and the possibility of solving partial tasks in the final bachelor's, master's and 
doctoral theses. Student grant projects are a very effective tool for connecting university and industrial 
teams, and the results of this cooperation are significant and beneficial for both parties. 
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THE RELATIONSHIP BETWEEN CYBERBULLYING AND SEXTING 

Kristína Bielčiková  
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
The study focuses on cyberbullying and sexting as online threats, which are often perceived as 
identical. They are performed through a virtual environment to threaten and harm the victim.  

The research focused on identifying the relationship between cyberbullying and sexting. The survey 
involved 250 respondents between the age of 15 and 19. It was carried out through an online 
questionnaire. The purpose of the study is to clarify the relationship between cyberbullying and 
sexting, and at the same time to perceive them as two equally dangerous online threats that can occur 
separately. The research has shown a generally weak relationship between cyberbullying and sexting, 
and at the same time, we discovered a much greater number of sexting cases. Sexting has become 
more dominant in boys and also in girls. Furthermore, we have proven that the relationship between 
these threats is gaining momentum depending on the differences in age and gender. These findings 
will help us better understand the diversity of online threats and can lead to improved prevention 
effectiveness. Above all, they lead to the awareness of the fact that sexting is not part of cyberbullying 
but occurs independently and just as often and intensely. 

Keywords: Cyberbullying, Sexting, Adolescent, Relationship. 

1 INTRODUCTION  
Cyberbullying is considered to be a very common type of bullying that is spread through the virtual 
environment. It has come along with the development of information and communication technology, 
and with the continuous advancement of technology, its strength and intensity are increasing. Many 
times, adolescents run away from problems and long for understanding. If not found at home, they 
resort to alternative means of communication. The most common way is chatting with friends via 
phone, computer, or tablet. Chatting is a simple form of communication where they can write about 
their feelings and emotions, but no one sees the real emotions. "Cyberbullying has recently emerged 
as a widespread and new form of bullying and harassment. It refers to the use of information and 
communication technologies, particularly mobile phones or the internet, as a means of encouraging 
intentional harm to others" [1]. Cyberbullying is gaining momentum each year and is occurring more 
and more frequently. The forms of cyberbullying are manifested very diversely. They have been 
described in more detail by [2], [3], [4], [5], [6]. 

[3] divides forms of cyberbullying as follows:  

• Flaming – a cyberaggressor fights online using electronic messages and angrily uses vulgar 
language. 

• Harassment – in other words, harassment, means sending unpleasant and offensive messages 
repeatedly. 

• Denigration – sending or posting gossip about a person who could damage his or her 
reputation. 

• Impersonation – impersonating someone else and sending or publishing materials to put a 
person in trouble or danger or damage the victim's reputation. 

• Outing – sharing secrets, embarrassing information, or pictures online. 
• Trickery – knowing about the secrets or embarrassments of other people and then sharing 

them online. 

• Exclusion – intentional and cruel exclusion of someone from an online group. 
• Cyberstalking – repeated, intense harassment and defamation, which involves threats or 

creates significant fear. Forms of cyberbullying can also include online stalking, gossiping, 
fraud, cybergrooming, flaming, etc. These forms are also part of cyberbullying. 
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Cyberbullying has various manifestations, such as sending offensive and intimidating messages which 
is a common way of achieving the victim's fear. The aggressor can blackmail and further harass the 
victim. Revealing foreign secrets is very insidious, as it can reveal intimate and very personal secrets, 
which can cause very serious problems and shame to the victim. Blackmail, harassment, and stalking 
through information and communication technologies means a great psychological burden for the 
victim, as he or she is constantly attacked by unpleasant messages, e-mails. Provoking and attacking 
users in discussion forums are a frequent manifestation of cyberbullying, the aim of which is to show 
one's own power and aggressively promote their views. Identity theft is manifested by creating a 
profile with the name of a victim to be harmed and then writing or sharing inappropriate material to 
defame him or her. A person whose identity has been stolen does not understand why he or she is 
under pressure from people he or she did not write to. This can be done between students by learning 
somebody’s password on the social network. Closely related to this is the creation of a site that 
offends and humiliates the victim. Making of audio and video recordings and their subsequent editing 
is often manifested in schools to ridicule a classmate. Alternatively, they edit the photo and then post it 
around school or class. This behaviour should not be ignored, in particular, by parents and teachers, 
and it is good to be aware of it and avoid it in order to help victims of cyberbullying. 

Sexting is often considered to be part of cyberbullying. However, it is performed differently, and its 
intensity is increasing due to the constant development of new social networks. "Sexting is the 
sending, receiving or sharing of sexually explicit messages, pictures or photographs by electronic 
means, in particular through mobile telephones" [7]. There are several types of sexting we come 
across in the literature. The first type is voluntary sexting, the characteristics of which are clear from 
the name itself. Voluntary sexting is based on voluntariness. Adolescents perform it to attract, entice a 
person they are interested in and try to liven up normal communication. Coercive sexting is performed 
by exercising pressure on the victim from whom the aggressor wants to obtain intimate photos and 
videos. Furthermore, there are also self-sexting and peer-sexting. Self-sexting is sending one’s own 
nude or exposed photos and peer-sexting is sending nude or exposed photos of someone else, most 
often peers. When sending such photos, it is important to realize that the photos can be shared further 
and that adolescents can be exposed to ridicule and unpleasant innuendoes [8]. 

[9] divides sexting into primary and secondary. Primary sexting, in other words – initial sexting, is 
sexting in which an adolescent takes an intimate photo and sends it on. Secondary (subsequent) 
sexting means that the sender is not the same person who took the photo, but on the contrary, it is the 
person who received the photo from someone else and sends it on without consent. In addition to 
these two types, Calvert also distinguishes between sexting in the form of revenge, which is performed 
by a person who is publicly sharing sexually explicit content depicting a former partner without his/her 
consent [10]. Other types are problematic and experimental sexting. Problematic sexting involves 
criminal or violent elements and can affect both adults and adolescents, for example, in case of 
blackmail, threatening, publishing of intimate photos without consent. It includes online violence or the 
use of media to distribute awkward and untrue information among peers. This form is dangerous and 
leads to negative consequences. On the other hand, there is experimental sexting, which involves 
sending one’s own intimate photos or videos to their friends or acquaintances, or partners in order to 
liven up the relationship. This sexting type does not aim to harm a person, nor is it considered 
threatening for peers. Its goal is to flirt or look for a potential partner [11]. 

Sexting can be performed in diverse ways and, in addition to the basic types, there are also various 
forms. [12] list four basic forms of sexting, namely: 

- sending intimate photos or videos, 
- receiving intimate photos or videos, 
- sending photos or videos by a third party, 
- receiving photos or videos through an intermediary. 

It is indisputable that sexting is performed through the person himself/herself or other intermediaries. 
Sending one’s own photos is usually associated with provocation, attracting the opposite sex, or 
making oneself seen. On the other hand, sending somebody else’s photos may be associated with 
revenge, addiction, or a prospect of entertainment. Research conducted by [13] showed that the most 
common type of sexting in boys and girls was self-sexting – sending their own intimate photos or 
videos. The least performed form is to post inappropriate photos or videos on websites or social 
networks. 
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From the above information, it is clear that sexting and cyberbullying have notable differences in the 
way they are performed. The main common feature is that they are performed through information and 
communication technologies. For this reason, it can be argued that sexting and cyberbullying are 
distinct and equally dangerous online threats. 

The authors [14], [15], and [16] perceive sexting as a kind of cyberbullying. However, sexting can 
rather be used by the aggressor to provoke further acts of cyberbullying. The research shows that 
sexting and cyberbullying are not related, therefore, sexting cannot be considered as a form of 
cyberbullying. By understanding the differences of online threats, we can better define the problem 
and help adolescents solve it. 

2 METHODOLOGY 
The research was carried out in 2019/2020 using an online self-designed questionnaire. The 
connection between cyberbullying and sexting is investigated, i.e., whether students performing 
cyberbullying also performed sexting. Data were evaluated using descriptive statistics and Pearson 
correlation coefficient. 

2.1 Research Goal 
The main goal is to investigate the relationship between cyberbullying and sexting, point out how 
important is the awareness of distinguishing between sexting and cyberbullying, and give them equal 
weight. 

2.2 Research Participants 
The research sample consisted of adolescents aged 15 – 19 years. There was a total of 250 
respondents, of which 194 were girls (77.6%) and 56 boys (22.4%). In the sample, there were 40 
(16%) 15-year-old respondents, 63 (25.2%) 16-year-olds, 50 (20%) 17-year-olds, 64 (25.6%) 18-year-
olds, and 33 (13.2%) 19-year-olds. The basic sample consisted of 15-year-old, 16-year-old, 17-year-
old respondents and the sample consisted of 18- and 19-year-old respondents. 

  
Figure 1: Number of Respodents 

3 RESULTS  
Within the results, we first present descriptive statistics focusing on cyberbullying, i.e., how often 
adolescents have sent inappropriate messages. We then present descriptive statistics focusing on 
sexting – how often adolescents have posted intimate photos or videos. We tested the relationship 
between cyberbullying and sexting through the Pearson correlation coefficient. The Pearson 
correlation coefficient is divided into boys and girls and then based on the age of respondents. 
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Table 1: Descriptive Statistics of Cyberbullying 

In the last month, how 
frequently have you 

sent… 
 Mean Standard 

Deviation 
  Mean Standard 

Deviation 
  Mean Standard 

Deviation 

1. Warning, obscene, and 
hate e-mails/ messages 
to one or more persons 

Total 0.12 0.47 

 

15 0.18 0.59 

 

18 0.03 0.17 
B 0.23 0.69 16 0.25 0.72 19 0.09 0.29 
G 0.09 0.39 17 0.04 0.20    

2. Threatening, 
intimidating messages in 
chat rooms for the 
purpose of humiliation 

Total 0.07 0.36 15 0.15 0.53 18 0.00 0.00 
B 0.14 0.52 16 0.08 0.33 19 0.15 0.62 
G 0.05 0.30 17 0.04 0.20    

3. False or misleading 
information about a 
person from your 
surroundings 

Total 0.22 0.63 15 0.28 0.75 18 0.13 0.52 
B 0.25 0.69 16 0.22 0.52 19 0.39 0.45 
G 0.21 0.61 17 0.18 0.52    

4. Confidential online 
conversations and 
information obtained to 
humiliate or insult 

Total 0.14 0.54 15 0.18 0.50 18 0.09 0.46 
B 0.30 0.78 16 0.11 0.48 19 0.27 0.80 
G 0.10 0.44 17 0.14 0.53    

5. A fake profile and 
jeered at somebody 

Total 0.19 0.60 15 0.40 0.81 18 0.06 0.24 
B 0.20 0.52 16 0.25 0.65 19 0.18 0.73 
G 0.19 0.62 17 0.12 0.52    

6. Blackmail texts or 
messages intended to 
hurt 

Total 0.08 0.40 15 0.08 0.27 18 0.02 0.13 
B 0.22 0.65 16 0.14 0.50 19 0.12 0.55 
G 0.05 0.27 17 0.08 0.44    

Total 
Total 0.83 2.12 15 1.25 2.32 18 0.33 1.07 

B 1.34 2.84 16 1.06 2.21 19 1.21 3.33 
G 0.69 1.84 17 0.60 1.71    

In Table 1, we specify the average responses to questions about cyberbullying. False or misleading 
information about a person from their surroundings was the most frequently sent (μ=0.22). Boys were 
most likely to send confidential online conversations and information obtained to humiliate or insult 
(μ=0.30). For girls, sending false or misleading information about a person from their surroundings 
was predominant (μ=0.21). There were also differences within the age of the respondents. For 15-
year-olds, sending a fake profile and jeering at somebody was significantly more prevalent (μ=0.40), 
for 16-year-olds, sending warning, obscene, and hate e-mails/messages to one or more persons 
(μ=0.25), and, at the same level, sending a fake profile and jeering at somebody were significantly 
more prevalent, for 17-year-olds, sending false or misleading information about a person from their 
surroundings (μ=0.18), and for 18-year-olds (μ=0.13) and 19-year-olds (μ=0.39), sending false or 
misleading information about a person from their surroundings dominates too. The results vary 
depending on the age and gender of the respondents. 

Table 2: Descriptive Statistics of Sexting 

In the last month, how 
frequently have you 

sent… 
 Mean Standard 

Deviation 
  Mean Standard 

Deviation 
  Mean Standard 

Deviation 

1. photos, videos of you 
naked or half-naked 

Total 0.32 0.88 

 

15 0.08 0.35 

 

18 0.14 0.43 
B 0.50 1.02 16 0.44 1.12 19 0.27 0.67 
G 0.27 0.83 17 0.62 1.23    

2. photos or videos of a 
naked or half-naked 
person from your school 

Total 0.12 0.56 15 0.13 0.40 18 0.05 0.37 
B 0.43 1.04 16 0.11 0.63 19 0.09 0.38 
G 0.01 0.25 17 0.24 0.82    
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3. naked or half-naked 
photos or videos of 
another person (outside 
of school) 

Total 0.23 0.73 

 

15 0.33 0.95 

 

18 0.17 0.68 
B 0.45 1.020 16 0.24 0.73 19 0.09 0.29 
G 0.16 0.60 17 0.30 0.79    

4. a request for a photo, 
video of a naked or half-
naked person 

Total 0.30 0.85 15 0.30 0.88 18 0.16 0.54 
B 0.55 1.14 16 0.65 095 19 0.27 0.80 
G 0.22 0.73 17 0.44 1.03    

5. forwarded naked or 
half-naked photos, 
videos of another 
person he or she knows 

Total 0.14 0.85 15 0.18 0.59 18 0.03 0.25 
B 0.34 0.92 16 0.21 0.70 19 0.30 0.77 
G 0.08 0.43 17 0.08 0.57    

6. published photos, 
videos online of you 
naked or half-naked 

Total 0.13 0.57 15 0.05 0.32 18 0.02 0.13 
B 0.36 0.90 16 0.14 0.59 19 0.24 0.71 
G 0.07 0.41 17 0.26 0.85    

Total 
Total 1.24 3.23 15 1.05 2.94 18 0.56 1.79 

B 2.63 5.12 16 1.50 3.88 19 1.27 2.88 
G 0.84 2.37 17 1.95 4.20    

In Table 2, we specify the average responses to questions about sexting. Photos or videos of the 
person himself/herself naked or half-naked were the most frequently sent (μ=0.32). Boys were most 
likely to send a request for a photo or video of a naked or half-naked person (μ=0.55). For girls, 
sending photos or videos of them themselves naked or half-naked was the predominant response 
(μ=0.27). There were also differences within the age of the respondents. For 15-year-olds, sending 
naked or half-naked photos or videos of a person outside of school dominated (μ=0.33), for 16-year-
olds, sending a request for a photo or video of a naked or half-naked person (μ=0.65), for 17-year-
olds, sending photos or videos of the person himself/herself naked or half-naked (μ=0.62), for 18-year-
olds, sending naked or half-naked photos or videos of a person outside of school (μ=0.17), and for 19-
year-olds, the most common response was forwarding photos, videos of another naked or half-naked 
person they know (μ=0.30). Also, as with cyberbullying, we observe differences in forms depending on 
age and gender. 

 
Figure 2: Pearson Correlation Coefficient by Sex 

In the study, the relationship between boys and girls combined (the relationship between all the 
respondents included in the research) was first established through the Pearson correlation 
coefficient. Through statistical analysis using the Pearson coefficient, we found that the relationship 
between cyberbullying and sexting is weak (r = 0.36; df = 248; p <<0.0001). The Pearson correlation 
coefficient is represented using a dot plot in which the points (individual responses) are scattered off a 
straight line, and therefore, a weak relationship can be concluded. In descriptive statistics, we found 
that sexting has a larger mean compared to cyberbullying. A total of 1.24 for sexting and 0.83 for 
cyberbullying. 

For girls, we found that the Pearson coefficient is r = 0.24 (df = 192; p = 0.00075), meaning that the 
relationship is weak. Sexting has a higher mean with 0.84 compared to cyberbullying with 0.69, 
reflecting more frequent participation in sexting.  

For boys, the Pearson coefficient proved: r = 0.46 (df = 54; p = 0.00032), which means that the 
relationship is weak. We also found that boys were on average more likely to engage in sexting (μ = 
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2.63) than cyberbullying (μ = 1.34). Both boys and girls showed a weak relationship, but boys have 
much greater involvement in cyberbullying and sexting compared to girls, thus the relationship to the 
threats is slightly stronger.  

From the above findings, we can argue that sexting is significantly more prevalent in both boys and 
girls and the relationship between cyberbullying and sexting is weak. Sexting is also becoming more 
and more prominent due to new social networking sites, such as Instagram or the popular Tik Tok. It is 
social networks based on posting photos or videos that can lead adolescents to misuse inappropriate 
content more frequently. Influencers become role models for adolescents, and if they post nude 
photos or videos and present them as normal and appropriate, it becomes a common behaviour for 
the follower, and, therefore, also of the minors who are looking for a role model in this period.  

 

 
Figure 3: Pearson Correlation Coefficient by Age 

The Pearson correlation coefficient was also used to examine the relationship in terms of the age of 
the respondents. For the 15-year-old respondents, the Pearson correlation coefficient is r = 0.69; (df = 
38; p <<0.0001), so from the statistical point of view, the correlation is moderately strong. However, 
the 15-year-old respondents showed the strongest relationship between cyberbullying and sexting 
compared to the other respondents. On average, cyberbullying (μ = 1.25) was more prevalent than 
sexting (μ = 1.05).  

For the 16-year-old respondents, the Pearson correlation coefficient is r = 0.32 (df = 61; p = 0.011), 
which showed a low correlation. On average, they were more likely to engage in sexting (1.50) than 
cyberbullying (1.06).  

For the 17-year-old respondents, the Pearson coefficient is r = 0.13 (df = 48; p = 0.37). This means 
that the correlation is very low to almost none. For 17-year-old respondents, the correlation is the 
lowest compared to other age groups. They were also more likely to engage in sexting (1.95) than 
cyberbullying (0.60). For the 18-year-old respondents, the Pearson correlation coefficient is r = 0.15 
(df = 62; p = 0.23) showing a very similar result to the 17-year-old respondents, i.e., a very low 
correlation. On average, they were more likely to engage in sexting (0.56) than cyberbullying (0.33).  

For the 19-year-old respondents, the Pearson correlation coefficient is r = 0.63 (df = 31; p <<0.001), 
which means moderate correlation, at the same level as the 15-year-old respondents. On average, 
they were more likely to engage in sexting (μ = 1.27) than cyberbullying (μ = 1.21). In terms of age, 
sexting was performed more frequently by almost all age groups, except for the 15-year-old 
respondents who engaged in cyberbullying more frequently. Once more, sexting became more 
dominant compared to cyberbullying. In terms of the relationship, we can confirm a moderate or low 
relationship, which is influenced by the age of the respondents.  
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4 CONCLUSIONS 
The research aimed to determine the strength of the relationship between cyberbullying and sexting. 
With the continuous advancement and development of information and communication networks, we 
are experiencing a higher incidence of online threats. Sexting is gaining momentum and beginning to 
occur more frequently than cyberbullying. In the relationship between cyberbullying and sexting, it is 
important to be aware of the individual strength of both threats and to give them equal weight. This is 
confirmed by the results of our research, in which the incidence of cyberbullying does not correlate 
with sexting and vice versa. On average, a low correlation was indicated. A moderately strong 
correlation can be observed for the 15- and 19-year-old respondents, where the occurrence of 
cyberbullying and sexting is dominant. We found a weak correlation within gender, but boys are 
significantly ahead in both cyberbullying and sexting. 

In her research, [5] also found a weak relationship between cyberbullying and sexting, as few students 
engaged in both sexting and cyberbullying. An interesting fact and, at the same time, confirmation was 
that almost half of the girls (50%), who were two-way sexters, were not involved in cyberbullying. In 
research by [17], sexting has been proved to be cross-sectionally associated with cyberbullying. 
Engaging in risky behaviours, such as sexting, may make adolescents particularly vulnerable to 
victimization through cyberbullying. The study provides evidence that young people involved in sexting 
are more likely to engage in cyberbullying. Owing to this research, we can point to the fact that young 
people tend to conflate cyberbullying and sexting into one threat. They tend to try other ways of 
hurting that are part of a different online threat. Victims are therefore attacked through multiple virtual 
threats.   

The authors [18] found that the respondents who engaged in sexting were more likely to also be 
victims of various types of cybervictimization. As a result of this study, we can confirm that 
adolescents also tend to slip into cyberbullying when they engage in sexting. This is also suggested by 
the results of our research. Respondents who performed cyberbullying more frequently were also 
sexters. We observe a moderate relationship, especially for the 15- and 19-year-old respondents. 

For boys, cyberbullying is most commonly observed in the context of sending confidential online 
conversations and using the information obtained to humiliate or insult. This form may stem from a 
constant need to be better than other peers, so they use the trust of others to maintain or awake the 
interest of those around them. Within sexting, the most common form is sending a request for a photo, 
video of a naked or half-naked person. Sending requests can be understood as a tool by which they 
manipulate the victim to obtain inappropriate photos or videos that they can then use to humiliate or 
embarrass the victim. These two forms fit together and, by combining them, the aggressor achieves 
greater humiliation and harm to the victim. 

For girls, in terms of cyberbullying, sending false or misleading information about a person from their 
surroundings dominated. Typical for girls is the desire to be the centre of attention, to be interesting for 
others. Sending false, misleading information about a person who is their competition is one of the 
main reasons why this form occurs frequently. 

In the context of sexting, we have found the most common way was sending photos, videos of them 
naked or half-naked. We can infer by this the need to attract or captivate, especially the opposite sex. 
In adolescence, this is a natural factor. However, at this age, we encounter superficial relationships 
and, therefore, consider it a very ill-advised step. 

Nowadays, it is popular to add photos, edit them and thus gather as many followers as possible. At the 
same time, today's age has its risks. It presents children and adolescents with nudity and exposed 
photos that are considered normal, even “in” or desirable. For this reason, we consider the prevalence 
of sexting to be justifiably more pronounced.  

It is important to be aware of the implications and apply rational thinking when using information and 
communication technology. It is very easy to slip from sexting to cyberbullying. The correlation is 
strongly conditioned not only by age and gender but also by the very mindset of an adolescent. 
Cyberbullying performed without consequences can result in other online threats. It is desirable to 
differentiate between cyberbullying and sexting and, at the same time, to be vigilant when one of them 
occurs widely. 
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ONLINE SELF-REGULATED LEARNING STRATEGIES, STUDY-
RELATED EMOTIONS, AND PSYCHOLOGICAL DISTRESS IN

UNIVERSITY STUDENTS DURING COVID-19 LOCKDOWN: THE ROLE
OF PERSONAL DISPOSITIONS

N. Casali, M. Ghisi, C. Meneghetti

University of Padova (ITALY)

Abstract

COVID-19 pandemic and the switch from in-presence to online lectures has affected university students’
mental health and learning. Little is known about individual features related to both these dimensions.
The present study investigated the effect of several personal dispositions study-related (motivation to
learn, self-regulated learning, and study resilience) and general (soft skills, intolerance of uncertainty) on
three situational outcomes (online self-regulated learning, study-related emotions and general distress)
during the first Italian nationwide lockdown (March-May 2020). A total 331 university students (91 males)
aged 19-34 (M = 22.48, SD = 2.33) completed an online survey assessing both dispositional and
situational variables. Results evidenced slightly higher anxiety, depression and stress levels compared
to normative population. Confirmatory factor analyses supported two aggregated factors, namely soft
skills (i.e. creativity, critical thinking, curiosity, emotional intelligence and perseverance) and study-
related aspects (i.e. academic self-efficacy, growth mindset, learning goals, in-presence self-regulated
learning strategies, and study resilience). The final regression models evidenced that study-related
aspects and soft skills had a positive effect on online self-regulated learning and study-related emotions,
and a negative effect on general distress. Intolerance of uncertainty showed a positive effect on general
distress and a negative effect on study-related emotions. Results’ implications are discussed within
educational domain and pandemic literature available.

Keywords: University students, self-regulated learning, emotions, distress, soft-skills, lockdown.
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INTEGRATING YOUTUBE LIVESTREAMING AND GOOGLE DRIVE 
CLOUD-STORAGE TECHNOLOGIES INTO REMOTE LABORATORY 

FOR SCIENTIFIC INQUIRY DURING THE COVID-19 PANDEMIC 

L.H. Lee, Y.Y. Yeung 
The Education University of Hong Kong (HONG KONG) 

Abstract 
During the COVID-19 pandemic, online teaching and learning has become the new normal for almost 
every school around the world. However, for secondary science education that relies heavily on 
hands-on experimentations, such an online strategy excluding experiments may not be a perfect 
remedy. To incorporate science experiments for scientific inquiry in an online fashion, the introduction 
of different varieties of online experimentations including real-time experimental demonstration, virtual 
and simulated laboratory, and remote laboratory have become increasingly necessary during this 
period. Firstly, this paper compares the features and limitations of the three kinds of online 
experimentations that have been regularly adopted for the secondary science education. Secondly, 
this paper discusses the benefits, which include (a) accessibility for students, (b) applicability by 
teachers, and (c) interactivity between teacher and students and among students, through integrating 
YouTube Live livestreaming and Google Drive cloud-storage and synchronization into a remote 
laboratory using low-cost datalogging devices. This paper also illustrates the designs of two authentic 
and simplified remote laboratories using the livestreaming and cloud-storage technologies, which 
include an online investigation of the growth of seedlings in different pH, and an online scientific inquiry 
of the gaseous exchange of mealworms and their behaviours under different environmental 
conditions. Finally, the effectiveness of the use of livestreaming and cloud-storage technologies in the 
simplified remote laboratories are also evaluated through semi-structured interviews with the 8th grade 
students in a secondary school in Hong Kong. Recommendations for future research and practice on 
simplified remote laboratory using the livestreaming and cloud-storage technologies are also 
suggested. 

Keywords: Live streaming, cloud storage, online learning, remote laboratory, scientific inquiry. 

1 INTRODUCTION  
Scientific inquiry is a pedagogy often involved in secondary science education [5][13]. In scientific 
inquiry, students should be able to carry out the tasks of (a) asking questions about objects, organisms, 
and environment; (b) planning and conducting a simple investigation; (c) using appropriate tools and 
techniques to gather and interpret data; (d) using evidence and scientific knowledge to develop 
explanations; and (e) communicating investigation procedures, data, and explanations to others [12]. 
Beside learning the facts of science, students who participate in scientific inquiry could understand the 
scientific concepts and explanations about science [12], which could be far more vital than asking 
students to find the ‘correct answer’ [5]. Also, scientific inquiry might involve the utilization of different 
science process skills, in particular, (a) observing, (b) classifying, (c) interfering, (d) measuring, (e) 
communicating, (f) predicting, (g) hypothesizing, and (h) experimenting which are the meaningful 
science processes that could be used as intellectual skills during a complete process of scientific inquiry 
[5]. 

However, during the COVID-19 pandemic, students’ opportunities to conduct scientific inquiry that relies 
heavily on hands-on practical experiments have been seriously affected due to the school suspension 
and social distancing measures [2]. Therefore, a lot of laboratory activities have been forced to be 
shortened or even given them up by the teachers as most of the face-to-face lessons were suspended, 
or if not, were replaced by distance learning in an online manner [1][2][11]. To solve such a problem, 
virtual and remote laboratories have become very imperative for the teachers to reallocate scientific 
experimentations into the online environment during the pandemic [2][7][11][14][16]. Nevertheless, 
virtual laboratories (also known as stimulated laboratories) and remote laboratories (also known as web‐
based laboratories or remote‐controlled laboratories) are very distinct. Virtual laboratories use computer 
stimulations to intimate experimental procedure, evaluate measurement error, and generate results [6]. 
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Those simulated or computer-generated virtual laboratories use some known or simplified scientific laws 
or mathematical equations, and they are usually delivered in the form of cartoons, animations, videos 
and more recently, engaging virtual reality and augmented reality with learners’ input or control [21]. In 
contrast, remote laboratories provide students real experiments via the internet environment where 
students can observe and control the science practical works remotely [15][17][18]. The experimental 
setup of the remote laboratories is far more compact and demand more hardware and software 
configurations. Usually, remote laboratory is contained within a box with a microcontroller for internet 
communication, and there is also an IP camera to deliver its visual output [21].  

Beside these two kinds of laboratories, real-time live experimental demonstrations using video-
conferencing platform, such as Zoom and Microsoft Teams, are applied by the secondary science 
teachers frequently in their online teaching during the pandemic [3][10][11]. Although such kinds of 
experimental demonstrations might not be capable to provide students enough chances for 
experiencing in the complete process of scientific inquiry, they could still allow students to make 
observations clearly, and allow teacher to highlight proper experimental procedures, emphasize 
salient events, if necessary [4], in online lessons.  

On the basis of the comparison between virtual and remote laboratories formerly made by other 
researchers [21][24], a more comprehensive evaluation of virtual and remote laboratories with real-
time experimental demonstration is constructed and illustrated in Table 1. The comparison reveals 
the differences between the three aforementioned online experimentations in terms of their features, 
which include (a) working principles, (b) nature of experiments, (c) duration of experiments, (d) 
possibility for unknown or unpredictable processes, (e) error detection, and (f) approach of educational 
setting; and their advantages and limitations, which include (a) development cost, (b) setup and 
implementation requirement, (c) maintenance, and (d) physical space required. 

It is obvious that the remote laboratories could provide students the most realistic opportunities to 
experience scientific inquiry similar with, and even better than, that in school laboratory as they allow 
science students to easily manipulate the live experiment anywhere and anytime in an experiential, 
real-time, and interactive fashion [20]. Nonetheless, the limitations of designing and constructing a 
remote laboratory in secondary schools solely by primary or secondary science teachers, who might 
not be equipped with sufficient knowledge and high technical proficiency on the setup and 
maintenance of both hardware and software components [19], seem outweigh the merits of the remote 
laboratories. On the other hand, using software of virtual laboratories purchased from the market 
might be more feasible to be implemented into the school curriculum by the science teachers, but that 
their educational values to mimic real physical experiment are also limited [2]. Also, conducting real-
time experimental demonstrations alone could be too teacher-centered and students’ engagements 
are also limited. Hence, this paper introduces an integration of livestreaming and cloud-storage 
technologies on simplifying complex remote laboratories into an inexpensive and feasible manner with 
the use of low-cost datalogging devices for online scientific inquiry in secondary schools during the 
pandemic. 

For the simplified remote laboratories proposed in this paper, widely-adopted and open-source 
hardware for K-12 STEM education, including BBC micro:bit or Arduino micro-controllers can be 
incorporated in accordance with different needs of the online investigations, while user-friendly and 
open-source programming software such as Microsoft MakeCode (for BBC micro:bit) and Arduino IDE 
(for Arduino) can be also used for the configurations of the way of data collection. Although the 
simplified remote laboratories might reduce their remote-control function on the connected devices, a 
maximization of experimental parameters that include numerous independent and dependent 
variables would still be collected for students to choose and analyse during scientific inquiries. Fig. 1 
illustrates the setup of simplified remote laboratory for scientific inquiry. 
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Table 1. Comparison between virtual laboratory, remote laboratory,  
and real-time experimental demonstration. 

Aspects Remote laboratory Virtual laboratory Real-time experimental 
demonstration 

Working principle Access to and control of real 
equipment using the Internet 

Stimulated experimentations 
using computer software 

Demonstration of real physical 
experiments via the Internet 

Nature of 
experiments 

Real-time and real-world (with 
unexpected or new results) 

Pre-programmed results and 
non-authentic (no new 
discovery) 

Real-time and real-world (with 
unexpected or new results) 

Duration of 
experiments 

Actual time scale (from a few 
minutes to a few hours to even a 
few months) 

Editable time scale (e.g. 
compression of long process 
to a few minutes) 

Actual time scale (limited to the 
duration of the online lessons) 

Possibility for 
unknown or 
unpredictable 
processes 

Yes (variation of physical factors, 
e.g.  micro weather or local air 
pollution) 

No or unreliable results Yes (variation of physical 
factors, e.g.  micro weather or 
local air pollution) 

Error detection Available for analysis by students Nil or artificial Available for analysis by the 
teacher only 

Educational 
setting  

Usually student-centered, more 
guidance on running complex 
remote laboratory is necessary 

Usually student-centered, 
simple guidance on running 
virtual laboratory is necessary 

Usually teacher-centered for 
show-and-tell demonstration 

Development 
cost 

High (depends on hardware, 
programming and setup work) 

Medium (depends on the 
price of software license and 
programming work) 

Low (depends on the cost of 
video conferencing software, 
and materials and chemicals 
for demonstrations) 

Setup and 
implementation 
requirements 

Unusually requires high technical 
proficiency on the setup and 
basic IT skills for running 

Usually requires programming 
knowledge on the setup and 
basic IT skills for running 

Only requires basic IT skills for 
online broadcasting of 
demonstration 

Maintenance Yes No  Very little (only for reusable 
equipment) 

Physical space Required but much smaller than 
conventional laboratory 

None Required only a part of 
conventional laboratory for 
demonstration 

 
Figure 1. The setup of simplified remote laboratory for scientific inquiry. 

2 INTEGRATION OF LIVESTREAMING AND CLOUD-STORAGE 
TECHNOLOGIES INTO REMOTE LABORATORIES 

This section discusses the benefits, which include (a) accessibility for students, (b) applicability for 
teachers, and (c) interactivity between teacher and students and among students, through integrating 
YouTube Live livestreaming and Google Drive free cloud-storage and synchronization into a remote 
laboratory using a low-cost datalogging system (micro:bit / Arduino). 
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2.1 Livestreaming of experiments using YouTube Live 
To allow real-time livestreaming of remote experiments, a popular online video platform, YouTube, which 
consists of a feature called YouTube Live is used. YouTube Live not only enables teachers to broadcast 
science investigations by just using a webcam (external or built-in in a laptop), but also provides a platform 
for teachers to interact with their students in synchronously as this platform enables real-time comments and 
feedbacks during the livestreaming [8]. For preparation, teachers could simply register a free YouTube 
account for livestreaming, and only basic IT skills are required for conducting YouTube livestreaming. In fact, 
students could also simply access the live experimentation through YouTube website or YouTube mobile 
apps by using computers or mobile devices. Fig. 2 shows a physical setup of a simplified remote laboratory, 
using Arduino dataloggers and sensors [9][23], to study the effect of different pH of solutions on the growth 
of seedlings. Fig. 3 shows a screenshot of the YouTube livestreaming during the experiments. 

 
Figure 2. The physical setup of the simplified remote laboratory studying the effect  

of different pH of solutions on the growth of seedlings. 

 
Figure 3. Screenshot of YouTube livestreaming of the remote laboratory studying the effect 

 of different pH of solutions on the growth of seedlings. 
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2.2 Collecting and sharing experimental data using Google Drive 
To enable students to collect, analyse, and manipulate real-time experimental data from dataloggers, 
and hence, to meet the need of the self-determined objective of scientific inquiry [9][20], a cloud-
storage freeware, Google Drive, is adopted in the remote experiments. Google Drive is a free file 
storage and synchronization service that allows teachers to store the experimental data, such as log 
files in Google’s cloud servers. During the process of remote experiments, files of experimental data 
could be collected and saved into a certain cloud directory assigned by the teacher automatically. 
Then, students could access the file via Google with the provided URL anytime and anywhere 
synchronously through web interface or Google Backup and Sync app by using either desktop or 
laptop computer. The simplified remote laboratory studying the effect of different pH of solutions on 
the growth of seedlings makes use of an open and free Arduino datalogger app, SESlogger developed 
by the second author from the Department of Science and Environmental Studies, The Education 
University of Hong Kong [22], to help teachers upload the autosaved experimental log files to the 
assigned folders as shown in Fig. 4.  

 
Figure 4. Steps to upload and auto-save the experimental data to a Google Drive folder in SESlogger app. 

Alternatively, other kind of freeware, Microsoft MakeCode for micro:bit, could also be used for remote 
data collection. Files of experimental data are uploaded manually to the assigned folder in the Google 
Drive for the ease of downloading and manipulation by students as shown in Fig. 5. To automate the 
exporting and uploading of experimental data to the assigned folder in the Google Drive, a free mouse 
clicker app, such as Free Mouse Clicker or Auto Mouse Clicker, is required. This kind of app enables 
the auto-clicking of the mouse cursor to the click location, i.e., the export button on Microsoft 
MakeCode, and hence allows the auto-exporting and saving of experimental data in the Google Drive. 
Finally, with the data collected, students could plot any graph for data interpretation in an easy way 
anytime and anywhere during scientific inquiry by using Microsoft Excel.  
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Figure 5. Steps to save and export the experimental data into a Google Drive folder by using Microsoft Excel. 

In summary, the major advantageous reason for integrating YouTube Live and Google Drive into 
simplified remote laboratories is to overcome the operation-related obstacles that many secondary 
school teachers would be facing by enhancing teachers’ applicability. The user-friendliness and 
simplicity of those two freeware require only teacher’s basic IT skills. In addition, demanding technical 
technique on hardware and software configurations, which are usually required by conventional remote 
laboratory [17][18], is not necessarily required for the implementation of the simplified remote laboratory. 

3 EXAMPLES OF AUTHENTIC AND SIMPLIFED REMOTE LABORATORY  
The first author has integrated the YouTube livestreaming and Google Drive Cloud-storage technologies into 
two simplified remote laboratories that have been implemented into a secondary school in Hong Kong since 
the start of the school suspension due to the pandemic [7][9]. The first example is the simplified remote 
laboratory using a low-cost Arduino mobile datalogger to conduct a scientific inquiry with four classes of 8th-
grade science students to investigate the effect of pH of solutions on the growth of seedlings for two weeks 
as mentioned in section 2.1 (see Fig. 3). During the inquiry, students were allowed choose what variables, 
which includes light intensity, temperature, relative humidity, and oxygen and carbon dioxide concentrations, 
they would like to study with the downloading of the experimental data anytime through a URL of a folder 
assigned in the Google Drive. Furthermore, students were able to make observation of the seedlings during 
their growths via the YouTube platform, where they could also ask questions and give comments to the 
teacher and communicate with the teacher and classmates.  Meanwhile, an online platform was afforded for 
the implementation and assessment of the guided scientific inquiry. 
Another example is a simplified remote laboratory using micro:bit micro-controller and sensors to allow the 
8th-grade students to carry out investigations of the gaseous exchange of mealworms and the effect of 
light intensity, temperature, relative humidity, and the presences of food and water sources on the 
behaviour of mealworms for a week. In the setup, four locations (A to D) were marked and allocated with 
a set of sensors, which included external temperature and humidity sensors, and a micro:bit micro-
controller, which embedded with a built-in light intensity sensor at each location as mobile dataloggers. 
The four sets of mobile dataloggers were connected to a laptop server via Bluetooth for data 
synchronization. An IP camera connecting to the laptop server was also installed for the livestreaming of 
the investigation. To visualise the change of concentration of carbon dioxide inside the box of setup, a 
beaker of hydrogen carbonate solution was prepared as an indicator. Students could also compare the 
traditional method of finding the change of carbon dioxide concentration by using the indicator and its 
results with the technology-enhanced method using the datalogger and sensors. The simplified remote 
laboratory was put on the side bench near the windows of a physical laboratory to receive natural sunlight 
throughout the 5-day scientific inquiry. Fig. 6 shows the physical setup of the simplified remote laboratory 
while Fig. 7 shows a screenshot of the YouTube livestreaming during the scientific inquiry. 
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Figure 6. The physical setup of the simplified remote laboratory studying the gaseous exchange and the 

effects of different factors on the behaviour of mealworms (the setup was covered by a piece of transparent 
acrylic sheet during the scientific inquiry). 

 
Figure 7. Screenshot of YouTube livestreaming of the remote laboratory studying the gaseous exchange 

and the effects of different factors on the behaviour of mealworms. 

4 EVALUATION 
To understand how the simplified remote laboratories integrating with livestreaming and cloud-storage 
technologies could benefit students to conduct science inquiries online, semi-structure interviews on 8th-
grade students (n=16), who participated in the scientific inquiries using the simplified remote laboratories 
in a Hong Kong secondary school, were conducted during the last week of June 2019. Qualitative 
evidence shows that there were several positive feedbacks, which include (a) the ease of accessibility 
to the online experiments, (b) the enhancement of interaction during the online experiments, and (c) the 
enhancement of time management ability, (d) conceptual understanding, and (e) science process skills. 
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Participants in the interviews were pseudo-named using identifiers, e.g. S1, for ethical reasons. Table 2 
reveals the summary of positive comments on the simplified remote laboratories in the interviews.  

Table 2. Summary of positive comments on the simplified remote laboratories in the interviews. 

Categories  Comments 

the ease of 
accessibility into the 
online experiments 

S1: “This was the first time for me to make observations in a science experiment through 
YouTube. It was a wonderful experience as I could even watch the growth of the seedlings at 
midnight! And I did it by just using my own mobile phone!” 

the enhancement of 
interaction during 
the online 
experiments 

S2: “…we could even discuss with other classmates in the YouTube [Live] Chat on making 
the prediction, as well as identifying variables during the online investigation.” 
S3: “I was so motivated that you [the science teacher] answered my questions regarding how 
to work on the experimental data in the [YouTube Live] chat room…” 

the enhancement of 
time management 
ability 

S1: “Since we should observe the seedling growth every day, I set an alarm on my phone to 
remind me to look at the live-streaming and to plot the graphs.” 
S4: “I usually watched [the livestreaming] before doing other homework.” 
S5: “More time was spent on the weekend participating in the online experiment. I even gave 
up some shopping time with my close friends…” 

the enhancement of 
conceptual 
understanding 

S1: “…[the remote laboratory guided] me to clarify my tentative explanation of why a higher 
temperature caused lower relative humidity inside the gas jar.” 
S8: “The observation from YouTube live-streaming and logger data helped me to explain how 
the seedlings grew with the change of temperature, light [intensity], and gas [content], and 
hence I could know which pH was the most suitable for the seedlings…” 

the enhancement of 
science process 
skills 

S5: “I remembered that I made a mistake comparing the carbon dioxide content in different 
jars as I just compared the shape of the curve without noticing that the scales of the graphs 
plotted under different pH were different. …the scale of CO2 concentration was a thousand 
times more than the others! (graphing and interpreting data skills) 
S6: “The change of light intensity and concentration of carbon dioxide [dependent variables] 
could be seen through the real-time plotted graphs at different times” (graphing and 
interpreting data skills) 
S7: “From the auto-plotted graph, I was able to identify the time on the x-axis as the 
independent variable and the concentration of carbon dioxide on the y-axis as the dependent 
variable…” (Identifying variables skill) 
S8: “…I needed to predict the effect of light [intensity] on the [relative] humidity, as well as 
other independent variables such as the effect of pH on the height of seedlings, etc… It was 
a bit difficult at the beginning, but it enhanced my ability to find [identify] variables for the 
investigation. (Identifying variables skill) 

According to the interview data, the integration of YouTube livestreaming into the simplified remote 
laboratories allowed students to access the online experimentation more frequently and easily. As 
reported by S1, the observation of the online experiments via YouTube could be conducted anytime and 
anywhere with the use of his mobile device. As mentioned by S1, S4, and S5, time management ability 
could also be improved because they needed to find leisure time and arrange regular timeslot for the 
online learning. Moreover, the function of YouTube Live chat, as suggested by S2 and S3, could 
enhance the interaction between teacher and students during the online inquiries. It is under anticipation 
that the simplified remote laboratories facilitated students to graph and interpret data as well as identify 
variables for the scientific inquiries. For example, S5, S6 and S7 addressed that the auto-graphing 
function of the SESlogger app enabled them to find out the dependent and independent variables of the 
inquires; and facilitated their understanding of the relationships between variables in a more visible 
fashion. Lastly, as reported by S1 and S8, the simplified remote laboratories also helped them to clarify 
their concepts and make use of reasoning skill in drawing conclusions resulting from observations via 
YouTube and data collection through Google Drive.  

5 IMPLICATIONS AND CONCLUSIONS 
This paper reveals the difficulties to set up remote laboratories for secondary science teachers by 
making a comprehensive comparison between different kinds of online experimentations. To help the 
science teachers carry out experiments in an online manner that has been heavily demanded since the 
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outbreak of COVID-19 [1][2], simplified remote laboratories integrating with YouTube livestreaming, and 
Google Drive cloud-storage and synchronization technologies could be a feasible solution. With the 
support of positive evidence collected from student interviews, it is implied that the proposed simplified 
remote laboratories could have a huge potential on improving students’ scientific literacies and self-
regulated learning abilities through scientific inquiry. Beside implementing the simplified remote 
laboratories into an online environment, the infusion of the simplified remote laboratories into a blended 
learning model, such as flipped classroom [9], could also be an effective strategy for secondary science 
education after the pandemic. Future research on the impacts of the simplified remote laboratories on 
other educational levels, e.g. elementary and senior secondary; and the elaboration of the simplified 
remote laboratories into STEM education, is also expected. 
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SUSTAINABLE EDUCATION THROUGH STUDENTS’ INTEGRATIVE 
COLLABORATION 

N. van Gejeka, L. Gaile, L. Pakrastiņš 
Riga Technical University (LATVIA) 

Abstract 
The present article deals with methodical opportunities of pedagogical research into students’ creativity 
to positively influence students’ academic performance results in a technical discipline by means of an 
adopted by the authors problem-solving method of students’ integrative collaboration at the Structural 
Analysis classes in a technical university. The new skills as working in the team, the business 
communication, the mutual learning, the creative action are developed, and practiced, through student-
centred pedagogues using integrative collaboration method. The action research in Riga Technical 
University is described with a view to assessing whether an educational environment fosters the 
development of students’ creativity potential, and to answer the research question: How does the 
students' creativity potential change at introducing the integrative collaborative learning method in a 
technical university? The hypothesis of the research that modelling of the learning environment can 
influence the creativity of students has been proved. An additional advantage of integrative cooperation 
is the gained understanding by the learners that solving of the given tasks individually and during a very 
limited time is impossible without achieving social norms and relationships within the team. 

Keywords: problem-solving method, technical university; students’ integrative collaboration, creativity, 
sustainable education. 

1 INTRODUCTION  
Nowadays, scientists emphasize that our consumer civilization is experiencing a global crisis that is 
steadily deepening, leading to degradation and destruction ([2]). The awaiting anthropological 
catastrophe seems to be quite realistic in mind the state of the human consciousness of the last century. 
The problem of consciousness is a key point in overcoming the global crisis of civilization. The method 
of students’ integrative collaboration ([10]) aims to overcome the negative properties of consciousness 
such as irrepressible consumerism, aggressiveness and extreme egoism through team working 
collaboration and creativity development. In recent decades, the UN Agenda 2030 for sustainable 
development focuses attention on lifelong learning opportunities and education for sustainable 
development.  A lot of attention is being directed toward creativity development for sustainability. The 
Strategy recognizes the essential role of culture, creativity and cultural diversity in the sustainable 
development perspective of Latvia till 2030. The education sustainable development is one of the key 
objectives of Sustainable Development Strategy of Latvia for 20 years.  One of the fundamental values 
of Latvia is human capital. A creative individual in a society, which is able to appreciate and use its 
creative potential, are the main driving forces of the development ([4]). The main concern has been to 
develop a framework for transformative sustainability education that addresses not only theoretical 
knowledge and practical skills, but also guides students to question their values, attitudes, enabling 
them to empower themselves ([12]). R.McKeown and C.Hopkins ([13]) emphasize the need for 
reorienting existing educational programs to address sustainability. Reorienting education requires 
revising higher education. It requires rethinking what is taught, how it is taught, and what is assessed, 
with sustainability as the central theme. This process is future-oriented because today’s students will 
need to be able to address the challenges of tomorrow, which will require creativity as well as problem-
solving skills ([13]). ([1], [5], [6]) Participation in problem-solving teamwork requires a specific set of 
thinking, skills and behaviours founded on the willingness and readiness to exchange, accept, 
encourage, cooperate and co-create based on trust and collaboration.  

Scientists and psychologists conclude that creativity can be defined as the level of creative talent, a new 
ability for creativity, which forms a relatively stable measurement of personality. This activity requires 
certain abilities, knowledge and skills to create a unique product or result. Personal qualities, such as 
intuition, imagination, unconscious components of intellectual activity, motivation, and the need for self-
realization, play an important role in the creative process. Creativity is a person’s ability to think and act 
in an original and constructive way. Creativity is pragmatically focused on achieving specific results for 
personal goals and has important aspects such as profit and usefulness. Creativity is clearly closely 
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associated with determination and mobility, with technology for organizing the creative process. For the 
organization of a sustainable creative educational process, it is necessary to emphasize the categories 
of consciousness. 

The category of consciousness is a measure of the psyche’s normality and consistency. Its task is to 
activate the student’s conscious ability to reflect and understand their own problems, responsibility for 
themselves, stay in the actual world – the here and now. The etymology of the word “consciousness” in 
European languages: conciencia (Spanish), conoscenza (Italian), conscience (French), consciousness 
(English) there is a Latin prototype conscientia, consisting of the root cientia and the prefix con, meaning 
a combination ([2]). Thus, consciousness is associated with knowledge, involved in knowledge, 
combined with knowledge. 

The activity of consciousness assumes the own realization factors’ presence: 

• The function of gnosis, the knowledge as a study, analysis, testing of the external and internal 
reality 

• The function of value, motive determines the significance of the subject of study, is associated 
with the acquired values (acquired principles, goals) and unconscious drives (self-preservation 
instinct, eating, aggressive impulses, etc.), which is associated with emotions and experiences 

• The pragmatic function associated with the implementation of the tasks of the subject / student is 
a function of perception and sensations. 

As a result of these consciousness functions, a student acquires a certain baggage of knowledge in his 
specialty, creates his own "picture of the world" with social norms and relationships. Therefore, in this 
study, we will determine the change of how students’ creativity potential, introducing the adapted 
integrative collaborative learning model in a technical university. 

Following these needs, the author offers to investigate effectiveness of the new educational method in 
Latvian technical schools in the context of students’ sustainable development. The aim of this study is 
to define the impact of new educational methods on students’ creativity while teaching profile technical 
subjects in high professional school by introducing a particular form of students’ integrative collaboration 
(a team project) which should assist sustainable development in class. The object of this research is 
students’ creative interaction, involving practical team tasks. The subject of this research is to shape the 
learning environment to improve students’ readiness for integrative learning activities in the context of 
sustainable development. The research question being: How does the students' creativity potential 
change at introducing the integrative collaborative learning method in a technical university? 

2 METHODOLOGY 
The study is related to the structural adjustment of the educational environment at the classes of 
Structural Analysis at Riga Technical University. The method of students’ integrative interaction (SIC) 
was adapted and improved for organizing the educational process in a higher technical school. The 
methodological aspect of SIC is well proven in N. van Gejeka's ([10]) educational study. The 
reorganization was carried out on the basis of the following teaching methods: problem solving, 
visualization, professional business game, and pedagogical conditions: cooperation as a method of 
conflict resolution, compromise and cooperation, the transition from knowledge assessment to project 
assessment, the intensification of the educational process with the preparation of theoretical homework, 
organizing students' integrative collaboration (SIC) during the task training. 

The concept of “integrative collaboration” is defined as a process of building some professional quasi-
labour ties among the individuals in a team. The team acts concerted and interdependently; it is a whole 
united system where everybody is responsible for their own part of the work in order to achieve the 
general aim, i.e. to solve an engineering case. The method of SIC develops and forms the following 
skills: 

• Acquisition of knowledge and design methods for strong and sustainable building structures in 
accordance with the requirements of current European standards; 

• Acquisition of skills in working with regulatory documents; 

• Development of critical thinking and research skills; 
• Acquisition of teamwork skills necessary for a potential specialist/leader.  
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During the integrative collaboration in the team, students have specific mind-set and disposition to co-
evolve, co-create new ideas and decisions. It should be agreed with K. Oganisjana ([6]) that individuals 
in the team have the skills to re-learn, create new ways to identify, assimilate, and utilize external 
knowledge, making it “digestible”.  

Criteria of SIC evaluation are: working in a team - optimal link building process in a team activity where 
students act as a single system; mutual learning - the possibility to use all the team members' 
knowledge, with effective exchange of experiences; business collaboration – involving roles distribution 
in teams; creative work - flexible thinking, bright imagination, sense of humour, focused interest, the 
ability of the project development, and the ability to create original decisions (Table 1). Indicators of SIC 
evaluation are measured thus: 3 points - for well-expressed communication ability to design,  
independently consulting others, having own original ideas; 2 points - irrespective  of participation 
duration, ability to design independently, formation of at least some business links, at least some 
creative work; 1 point – for participants who are unlikely to be expressed themselves, with: patchy 
communicates patchy, and ability to design only in consultation with the teacher; 0 points – for 
participants with poor or non-existent expression who work only individually, with no business links  
formed, no creativity, inability to design independently, with signs of mere reproduction or copying.  

Table 1. The criteria of students’ integrative collaboration 

Working in a team Mutual learning Business 
communication Creative action 

Optimum link building 
process in a team 
activity in which students 
act as a single system, 
sharing duties, 
constructively matching 
their individual actions 
with others 

The possibility to use 
all the team members' 
knowledge;  
effective exchange of 
experiences in order to 
create systemic 
knowledge 

Roles distribution in 
teams, each taking 
responsibility for their 
own work; 
 uniformity in the idea 
of a professional 
designer office 
operations 

Fast, flexible thinking, bright 
imagination, sense of 
humour, curiosity, focused 
interest, the ability of the 
hypothesis development, 
conscious self-education, 
the ability to create new and 
original ideas 

Two groups of students will be involved: an experimental group with 25 students and a control group 
with 28 students at the age of 21-22 (Year 4) were involved into learning environment investigation after 
the students’ integrative collaboration method with organization corrections had been introduced into 
the pedagogical experiment according to the new scenario in the Riga Technical University. The duration 
of the experiment is for one term. After a short introductory lecture, students in the experimental group 
are joined together in teams of four to five. A structured observation is made for four academic hours 
(160 min) at the beginning of the experiment and four academic hours at the end of it. 

3 RESULTS 
In order to assess the effectiveness of students' integrative collaborative learning during the Structural 
Analysis classes, the integrative collaboration criteria ([10]) were analyzed and the results of measuring 
the creative potential of students were interpreted ([7], [8]). 

3.1 Students’ integrative collaboration investigation 
The teacher in class and the author of the experiment (the researcher) is the same person. The 
structured observation has been carried in collaboration with an expert colleague who does not work 
with Year 4 groups. The indicators in points have been fixed in the Table 2 according to criteria’ 
indicators of students’ integrative collaboration.  
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Table 2. Indicators’ level of students’ integrative collaboration 

Indicators Teams 1 
(points) 

Teams 2 
(points) 

Teams 3 
(points) 

Teams 4 
(points) 

Teams 5 
(points) 

Working in a team 3 2 3 2 2 

Mutual learning 3 2 3 2 1 

Business communication 3 2 2 2 2 

Creative action 2 1 1 0 0 

In the experimental group, the highest level of the working in the team (3 points) is noted in team 1 and 
teams 3. Teams 2, 4 and 5 find it harder to teamwork (2 points). Teams 1 and 3 achieved the greatest 
success in the business communication and in the mutual learning (3 points). The creative action was 
not observed at all in teams 4 and 5. The students' creativity potential in teams 4 and 5   is equal 0 
points: students were unable to design independently (can only reproduce). This can be explained by 
the low academic performance and lecture attendance of students in these groups, or by the lack of 
social communication skills while working in team (socio-cultural function). These groups need the help 
of teachers aimed at activating the professional activities of the team.   

3.2 Analysis of students’ integrative collaboration 

Thus, the first team appeared to be the most successful, using all the advantages of integrated 
collaboration. Teamwork is a great stimulus for the team. After completing the task, the participants 
estimate (Table 3) the peer participation activity in percentages, excluding themselves. The strongest 
team, team 1, split the percentage equally among the students - 20% each. The poorest team, team 5, 
angrily evaluated the performance of their colleagues as follows: joins action at the end of the lesson - 
3%; partial participation - 30%; project leader - 52% (more than half-task). Therefore, it is clear that the 
leader solved the whole task.  

Table 3. Estimating of participation activity 

Participants Comment Interest granted (%) 

Student 1 actively participating 52 

Student 2 did something 15 

Student 3 Joined in the middle of the topic 30 

Student 4 Joined at the end of the calculation 3 

 together: 100 

Teamwork is a great stimulus for the team. After completing the task, the participants estimate (Table 
3) the peer participation activity in percentages, excluding themselves. The strongest team, team 1, split 
the percentage equally among the students - 20% each. The poorest team, team 5, angrily evaluated 
the performance of their colleagues as follows: joins action at the end of the lesson - 3%; partial 
participation - 30%; project leader - 52% (more than half-task). Therefore, it is clear that the leader 
solved the whole task. The statistical aspect of the method of integrative collaboration is presented in 
proceedings of the International Scientific Conference May 24-25, 2019 ([11]). At the beginning of the 
experiment (Table 4) no differences between the experimental and control groups (Chi-Square Tests, 
p>0.05). 
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Table 4. Students’ collaboration abilities statistical data results 

Therewith, there aren’t available any crucial variations between the groups. At the end of the experiment 
the experimental and control groups (table 3) participating in the experiment essentially differ from each 
other in indicators of the integrative collaboration indicators characteristics (Chi-Square Test, p<0.05). 

3.3 Measuring of personality's creative potential 
E.P.Torrence ([7], [8]) test and J.P.Gilford (1977) questionnaires are the most commonly used to diagnose 
creativity in youth. To explore the students' creativity potential the adapted Torrence test ([10]) was used 
for this work that assesses personal creativity, flexibility and originality of thinking. In practical psychology, 
the Torrens test has been recognized as a reliable and valid standardized tool for measuring 
characteristics of creative potential such as intuition (I), emotionality and empathy (E), sense of humour 
(H), originality (O), imaginativeness (V), creative thinking (D), inquisitiveness (Z) and creative relation to 
the profession (P). Action research at the Riga Technical University was implemented to find out if the 
educational environment with SIC contributes to the development of students' creativity potential. Test 
results in the experimental group are compared with the test results of the control groups at the beginning 
and at the end of the term (Table 5, Fig.1). The diagram depicts changes in creativity before and after the 
experiment of the experimental group (E) with integrative students' collaboration and the control group (C) 
(Fig.1). The students in the control group worked in the traditional way. 

Table 5. Creativity potential changing before and after experiment 

characteristics index 1 E before 1 E after 2 C before 2 C after 

creative thinking D 110 students 
(5 points) 125 (5,6) 103 (5,2) 94 (4,3) 

inquisitiveness Z 88 (4,0) 138 (5,9) 79 (4,0) 82 (3,7) 
originality O 110 (5,0) 146 (7,3) 102 (5,1) 111 (5,0) 
imaginativeness V 92 (4,2) 126 (6,3) 85 (4,3) 101 (4,6) 
intuition I 98 (4,5) 114 (5,7) 93 (4,7) 98 (4,5) 
emotionality and empathy E 102 (4,6) 124 (6,2) 96 (4,8) 95 (4,3) 
sense of humor H 111 (5,0) 155 (7,8) 102 (5,1) 127 (5,8) 
creative relation to the profession P 111 (5,0) 119 (6,0) 104 (5,2) 101 (4,6) 

 Criteria experimental group control group Chi-Square 
p 

Before experiment Working in a team 6 (30%); 6 (30%);       
 5 (25%); 3 (15%) 

7 (32%); 7 (32%);    
6 (30%); 2 (9%)   0,950 

 
Mutual learning 

7 (35%); 10 (50%);  
3 (15%); 0 (0%) 

6 (30%); 14 (64%);  
2 (9%); 0 (0%) 0,654 

 Business 
communication 

13 (65%); 5 (25%);      
2 (9%); 0 (0%) 

14 (64%); 4 (18%);  
4 (18%); 0 (0%) 0,697 

 Creative action 13 (65%); 4 (18%);      
3 (15%); 0 (0%) 

14 (64%); 6 (30%);  
2 (9%);  0 (0%) 0,762 

After experiment 
Working in a team 

1 (5%); 6 (30%);  
4 (18%); 9 (45%)       

5 (25%);  8 (40%);  
7 (32%);  2 (9%)   0,043 

 Mutual learning 0 (0%); 3 (15%);        
10 (50%); 7 (35%)  

5 (25%);  13 (65%);   
3 (15%);  1 (5%);   <0,001 

 Business 
communication 

1 (5%); 1 (5%);  
10 (50%); 8 (40%) 

13 (65%); 5 (25%);   
4 (18%);  0 (0%) <0,001 

 Creative action 0 (0%); 4 (18%);        
10 (50%); 6 (30%) 

14 (64%);  6 (30%);  
2 (9%); 0 (0%)  <0,001 
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At the beginning of the experiment (Fig.1) there were no significant differences between the 
experimental and the control groups. The situation changes significantly during the course of the 
experiment in the experimental group. 

 
Figure 1. Characteristics of creative potential in the experimental (E) and in the control (C)  

groups before and after experiment 

The creative thinking level (D) surges in the experimental group from 4.3 points to 5.6 (in the control group 
from 4.3 points to 5.1). Characteristics of creative potential jumps in the emotionality (E) from 4.9 points to 
6.2 in the experimental group, but falls from 5.8 to 5.1 points in the control group. The level of the 
inquisitiveness (Z) stays at the same level in the control group before and after the experiment, at 4.3 
points. In the experimental group the level of the inquisitiveness (Z) grows substantially to 6.9 points. 

3.4 Analysis of personality's creative potential measuring 
When analysing the creativity potential criteria levels in the control group after the experiment, very 
minimal changes were observed for all criteria because the students design problem according to 
individual tasks and do not help each other. 

Table 6. Student's t-test results of independent samples, comparing the average indicators of the 
creativity factors in the control and experimental groups at the end of the experiment 

characteristics index t Sig. (2-tailed) 
creative thinking D -2,866 ,040 
inquisitiveness Z -3,156 ,003 
originality O -1,856 ,049 
imaginativeness V 1,243 ,276 
intuition I 1,762 ,284 
emotionality and empathy E 1,429 ,157 
sense of humor H ,534 ,595 
creative relation to the profession P -1,956 ,042 
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The results of the statistical processing of creativity’s testing are shown in Tables 6, comparing the 
average indicators of the creativity factors in the control and experimental groups at the end of the 
experiment. There is statistically significant distinction between the control and experimental groups. 
This result should be taken into account when forming a creative learning environment in the educational 
process. 

4 CONCLUSIONS 
Working towards education sustainable development adopted method of students ’integrative 
collaboration was implemented in Riga Technical university teaching technical subject Structural 
Analysis. Reorienting education includes students building new skills ([13]). These skills as working in 
the team, the business communication, the mutual learning, the creative action are developed, and 
practiced, through student-centred pedagogies using integrative collaboration method. The action 
research in Riga Technical University is described with a view to assessing whether an educational 
environment fosters the development of students’ creativity potential, and to answer the research 
question: How does the students' creativity potential change at introducing the integrative collaborative 
learning method in a technical university? The hypothesis of the research that modelling of the learning 
environment can influence the creativity of students has been proved. The investigation into the 
changing of individual students’ creativity has stated a significant rise of the level of the creative thinking 
(D) followed by higher level of the emotionality (E) and the inquisitiveness (Z). The main characteristics 
of the model are compromise, the learning process intensification, flexibility of teaching materials, 
learning achievements evaluation. Students’ integrative collaboration organizational process cycles 
include: the analysis of team members cooperation in problem solving (project task); action plan 
development; implementation of the project; team project presentations and project discussion, 
reflection (a critical assessment of the team project and self-evaluation). An additional advantage of 
integrative cooperation is the gained understanding by the learners that solving of the given tasks 
individually and during a very limited time is impossible without achieving social norms and relationships 
within the team. To sum up, the pedagogical experiment was successful and has confirmed the 
improvement of students’ academic output in the process of integrative collaboration, which contributes 
to sustainable educational development. This method suggests to make a significant contribution to 
students’ sustainable development through team working collaboration, problem solving and creativity 
development. 
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EMBODIED HIP HOP PEDAGOGIES: USING HIP HOP AND CRITICAL 
MOVING IN THE CLASSROOM TO CHALLENGE THE 

DISEMBODIMENT OF WESTERN EDUCATION SYSTEMS 

M. Le Lay 
University of California, Irvine (UNITED STATES) 

Abstract 
Western education can sometimes clash with who we are, what we know, and how we move. By always 
expecting students to sit quietly and face their teacher at the front of the classroom, the school system 
detaches those students’ bodies from their cultural identities thus enacting the Cartesian mind and body 
split. Such a split has become even more obvious during the closure of schools due to the COVID-19 
pandemic and classes going online. A focus on embodiment would help students and teachers connect 
with their cultures and diverse communities and, therefore, empower them. 

In this presentation, I challenge the cultural disconnection and disembodiment found in K-12 and higher 
education classrooms in the U.S. I use hip hop and movement in the classroom and argue that moving 
critically helps teachers and students engage in culturally sustaining pedagogies and empowers them. 
I examine my concept of critical moving and reflect on my embodied hip hop pedagogies-based 
curriculum taught in an underserved region of Southern California. 

My research advocates for more embodied and culturally relevant pedagogies for the urban youth by 
implementing curricular activities that juxtapose social-justice, critical thinking, and performance. I 
contributed to the development of a unique curriculum and pedagogy, which are based on the five 
elements of hip hop (DJing, Emceeing, Breakdancing, Graffiti Writing, and Knowledge) and Universal 
Learning Design, and therefore speaks to diverse learners. I have developed and taught culturally 
inclusive curricula and courses based on embodied hip hop pedagogies and the theories of Paolo Freire, 
bell hooks, and other educational theorists who have promoted the ideals of equality and inclusion 
through their work. 

Keywords: Embodiment, hip hop, performance, empowerment, minorities, universal learning design, 
personhood, positionality, identity, humanization. 

1 INTRODUCTION  
When I first visited schools primarily serving Latinx youth in the Inland Empire—an underserved region 
of Southern California—I was surprised by the lack of embodied practices at those schools. I realized 
that students’ experiences in the Inland Empire schools I visited were in stark contrast with my 
experience growing up in France, Belgium, or Japan where embodiment and community-building were 
central to schooling. This is when I decided to make a difference through my praxis and started 
researching how I could promote embodied practices within K-12 or higher education classrooms in 
underserved educational institutions [7].  

Upon reaching adulthood, I discovered freestyle hip hop dance. I attended my first freestyle dance 
training session in an abandoned gym in a poor neighbourhood in the outskirts of Paris. The kind of 
pedagogy and ways of being, knowing, and moving in that space were nothing like I experienced 
growing up or in schools. I was attracted to the energy and the knowledge produced in the space, as 
well as the implicit consensus that we were all building something together and sharing with one another. 
In the gym, movement and sharing with others were key. While more advanced dancers mentored 
beginners, their mentoring supported us finding our own identity and style. I was encouraged to use my 
cultural background and my other dance techniques to add my personal style.  

Via my participation with hip hop, I recognized that some communities (e.g., the hip hop community) 
and pedagogical spaces (e.g., as the freestyle training session) practice knowledge differently compared 
to what I experienced at school. I recall wishing for my schooling experiences to be more like this. I 
yearned for more pedagogical spaces where individuals felt empowered to experiment. Where people 
are encouraged to make attempts, fail, or succeed during the process of experimenting. A space where 
students are accompanied by a community of fervent mentors who acknowledge our cultural identities 
and understand that other ways of moving, knowing, and being are just as consequential as the 
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traditional ones. In this case, the term traditional refers to standard classroom practices. Practices of 
quietness, immobility, Eurocentric knowledge, hierarchy between embodied and theoretical 
knowledges, educator as the omniscient knower, and the disconnection between what/how knowledge 
is taught and students’ realities. I then began to ask myself questions. I questioned whether the kinds 
of bodily awareness I experienced in freestyle sessions could also be experienced in institutional 
schooling spaces. This is when I became fascinated with learning more about the interconnectedness 
of hip hop, movement/body, and education.   

This background information is important because my research addresses a similar kind of 
disembodiment and cultural disconnect present in Western educational systems. Over the years, I 
realized that Western educational systems follow the mind and body split doctrine developed by the 
French philosopher Rene Descartes. In a typical Western classroom, learning “well” or “being 
disciplined” often means remaining silent, staying still, and thinking with the brain [5]. Contemporary 
Western schooling emphasizes Eurocentric content and practices, while devoting very little time to 
embodied and culturally sustaining practices (Marvin and Dixson, 2013; Hoskins and Barker, 2014). The 
ubiquitous demand for students to “be quiet and pay attention” is evidence of the undervaluing or even 
disregarding the role of movement in learning and teaching. Pedagogically, demanding stillness is a bad 
idea both because it promotes passive attitudes among students and because it disempowers students 
by asking them to “check their active selves at the door” when they enter the classroom. A top-down 
approach to learning is thus perpetuated without consideration of students’ positions. Dance scholars 
like myself know that education which includes kinesthetic knowledge and culturally-sustaining 
practices, can be very beneficial to both students and teachers.  

In this paper, I argue that focusing on embodiment can empower students and teachers because they 
can connect knowledge taught in the classroom with themselves. What I call embodiment here is 
multifold and is inspired by scholars such as Freire and hooks, and Knowledge, the fifth element of hip 
hop culture. Embodiment in the context of this piece doesn’t only refer to the act of moving but also 
means focusing on people’s bodies, ways of moving, emotions, positionalities, and cultures. In other 
words, I argue that adopting a more holistic and embodied approach to education can enhance teaching 
and learning in diverse classrooms. My research aims to promote the value of kinesthetic knowledge in 
educational settings and reconnect curricula and pedagogies with students’ and teachers’ embodied 
selves. I will show how hip hop culture can help achieve embodied and culturally-sustaining educational 
practices and ultimately enrich teaching and learning in the classroom.  

In this piece, I demonstrate how I apply hip hop education, embodied, and culturally-sustaining theories 
into teaching and learning practices through my embodied hip hop pedagogies model and critical moving 
concept. Below, I first go over the theoretical framework that inspired my curricular and pedagogical 
model and concept. I then define critical moving, describe the main tenets of the embodied hip hop 
pedagogies model, and explain how Knowledge—the fifth element of hip hop culture—glue them 
together. Finally, I provide a few examples of how I implemented critical moving in diverse classrooms. 
Ultimately, this paper aims to provide educators who work with underrepresented minorities tools to 
implement embodied and culturally-sustaining practices in their classes.  

2 THEORETICAL FRAMEWORK  
Hip hop education was developed due to the lack of cultural competency displaced by educators working 
in urban schools [3]. By using cultural tools that speak to students such as hip hop, hip hop educators 
narrow the gap between students and their teachers [3], [6]. Hip hop education emerged as a response 
to the disconnect between students’ lived realities and their schooling experiences. Earlier, the term “hip 
hop education” used to simply refer to the use of hip hop elements in the classroom. However, hip hop 
elements need to be used appropriately and to connect to the curriculum content meaningfully [6]. To 
understand what can go wrong when this connecting is not achieved, recall the Saturday Night Live 
sketch in which a white male substitute teacher decides to use hip hop in his class because it is popular. 
But he fails to connect with his students because he drops accents, discusses subjects he is not familiar 
with, and uses stereotypical hip hop examples [9].  

Hip hop education derives from critical thinking theories (Freire) [4], culturally sustaining pedagogies 
(Alim & Django) [8] and transgressive embodied educational practices (hooks) [5]. All these concepts 
and texts are rooted in critical race theory and developed in response to deficit thinking theories in 
education [1]. Deficit thinking is based on the idea that minority students are less academically capable 
due to their socio-cultural and socio-economic backgrounds [2], [10]. Teachers and schools resort to 
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deficit-based thinking by not paying attention to students of color or assuming that they cannot learn. 
Deficit thinking can become a form of systemic oppression that perpetuates inequalities in schooling.  

Freire strongly criticizes the “banking” style of education in which teachers are the omniscient knowers 
who feed students with knowledge. In such scenario, students are inherently empty of knowledge, 
creativity, or transformation solidifying their place at the bottom of the hierarchy of schooling institutions. 
Culturally sustaining pedagogy (CSP) builds on culturally relevant pedagogy, a movement founded by 
Ladson-Billings in 1995 [8]. Both advocate for schools serving communities of color to be a site for 
critiquing dominant power structures and traditional schooling practices inadequate to serve diverse 
populations. Alim and Paris ask schools to practice students-centered teaching where students’ cultures, 
identities, and realities drive the curriculum content instead of white middle-class norms rendering their 
languages and cultures invisible [8].  

Embodiment as a critical component of students’ and teachers’ schooling experience is another 
important concept here. I argue that embodiment—as in valuing people’s identities, cultures, and bodies 
in the classroom— can enhance teaching and learning diverse communities. In Teaching to Transgress, 
hooks reminds us that teachers and students are moving bodies in the classroom with their own 
histories, cultures, ways of moving, and influences which should be promoted instead of forgotten. 
Instead of undervaluing people of color’s stories and embodied realities, she invites schools to look at 
pedagogy from a more holistic point of view where education becomes a “union of the mind, body, and 
spirit” [5]. hooks asks schooling institutions to look at students and teachers as “whole” human beings, 
who gain knowledge not only from books but also from living in the world [5]. Finally, like the 
aforementioned authors, hooks criticizes the Eurocentric curriculum contents and pedagogies. While hip 
hop education tries to undo these hegemonic practices, hip hop education scholarship is dominated by 
the concepts of “rapping” and “graffiti writing.” It marginalizes other elements of hip hop such as 
breakdancing whereas it should engage with the full culture of hip hop. While all the hip hop elements 
are highly embodied, some hip hop educators focus solely on the written or verbal aspects of “rapping” 
and “graffiti writing.” Consequently, it invertedly reaffirms that Eurocentric and dominant knowledge, 
such as that the English language and literacy are more important than kinesthetic knowledge.  

In sum, by valuing and promoting kinesthetic knowledge, this piece recenters the breakdance element 
of hip hop culture in the field of hip hop education and shows that non-dominant and non-Eurocentric 
knowledge such as embodiment matters. 

3 DEFINITIONS  
In the sections below, I first describe the fifth element of hip hop culture, also referred to as Knowledge. 
The fifth hip hop element is one of the guiding principles behind my concept of critical moving and my 
embodied hip hop pedagogies model. I then explain how Knowledge and the theories of Freire and 
hooks are applied to my concept of critical moving. Lastly, I present embodied hip hop pedagogies which 
is a curricular and pedagogical model connecting hip hop, embodiment, and culturally-sustaining 
pedagogies. I describe the main tenets of embodied hip hop pedagogies and explain why this model 
can support diverse learners.  

3.1 The 5th element: Knowledge  
Common discourses recognize that there are five main elements in hip hop culture. Four are artistic 
(djing, emceeing, breakdancing, and graffiti writing) and the last one is Knowledge. This fifth element 
links all the others together and is therefore arguably the most important. Afrika Bambaataa, leader of 
the Zulu Nation, created the fifth element. Bambaataa suggested that without Knowledge, the artistic 
elements are simply things people execute without contexts. His logic means for example that tagging 
on walls or spinning on your head without embracing the fifth element is just vandalism or getting dizzy. 
So, embracing Knowledge can be interpreted as being sensitive to the personal and global historical, 
social, political, economic, and cultural contexts around hip hop culture. It is what makes hip hop a 
powerful medium for social change. People commonly say that knowledge is power. The fifth element 
is based on a similar idea that knowing about where hip hop participants are from, the evolution of the 
culture etc. inform our hip hop practice. The fifth element also refers to Knowledge of Self. Through 
Knowledge, hip hop practitioners are invited to express themselves and embrace their differences, from 
their language, cultures, or physical abilities, and thus, reflect upon themselves in their community. In 
his song “Hip Hop Knowledge,” KRS-1 summarized well the multidimensional definition of the fifth 
element and its connection to consciousness: “hip hop is not just a music, it is an attitude, it is an 
awareness, it is a way to view the world. So rap music is something we do, but HIP-HOP is something 
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we live.” All in all, Knowledge speaks to the need for hip hop participants to be in tune with the knowledge 
they possess as “whole persons”, be aware about the world around them, and ultimately, use Knowledge 
while performing hip hop. In the subsections below, we will see how the fifth element is a core principle 
of my critical moving concept and how it drives my embodied hip hop pedagogies model.  

3.2 Critical moving 
My concept of critical moving combines Freire’s critical thinking theories with hooks’ ideas of 
transgressive pedagogy and embodiment, and Knowledge.  

Critical moving differs from simply including movement practices in the classroom. Scholars in the field 
of dance studies say that dance is movement with meaning. Making movement purposeful is exactly 
what critical moving refers to and therefore differs from other kinds of movement. Through critical 
moving, students and teachers can focus on how the body is moving and why. I use critical moving to 
constantly ask what movement means and can do, and what and who knowledge is. Furthermore, critical 
moving is a reflexive and analytical method to reflect on one’s positionality in society and the world at 
large. Moving critically means acknowledging one’s position not only in the immediate physical space, 
but also within a broad social context. Furthermore, it involves reflecting on our positionality; how it may 
empower or debar us. Movement can convey personal and social meaning. This is demonstrated in Tira 
J. Young’s workshop entitled: “Privilege Walk: Learning More about Privilege in Today’s Society.” The 
Privilege Walk is an activity where participants line up to listen and respond to prompts like “please take 
one-step back:  if your ancestors were forced to come to the USA not by choice.” Participants must then 
step forwards or backgrounds in response to applicableness of the prompts to their personal 
experiences. In this activity, the act of moving symbolizes how a participant’s privilege has negatively or 
positively impacted them. After a series of prompts, participants are encouraged to recognize and 
critically examine their privilege and positionality in relation to those involved in the activity and within 
society at large. Thus, critical moving allows students and teachers the opportunity to learn and teach 
through performing, self-expression, and critically reflecting on their actions, identities, and positionality 
in society. This philosophy of education invites us to examine and understand how our embodied selves 
can produce knowledge. Critical moving combines movement and curriculum content and, thus, 
addresses issues found within most Western schooling institutions: the Cartesian mind-body split and 
disembodiment. 

3.3 Embodied hip hop pedagogies curriculum & pedagogy  
Embodied hip hop pedagogies are a curricular and pedagogical model which I have had the opportunity 
to implement in multiple K-12 and higher education institutions. Here too, Knowledge and Freire and 
hooks’ works drive this model. The main tenets of embodied hip hop pedagogies are as follows [7]:  

Focus on critical moving, embodied performance, moving: critical moving, which I defined earlier is a 
key component of this model. I try to implement critical moving into as many parts of my teaching. 
Furthermore, every hip hop artistic element is highly performative. It is therefore natural that hip hop 
education invites students and teachers to perform in some way or another. Similarly, performing means 
that someone embodies the artistic form and expresses themselves through it. In the introduction, I 
described how I was surprised by the little number of physical activities in U.S. public schools in the 
Inland Empire, which is why I believe that moving (i.e. partaking is some kind of physical activity) in the 
classroom is important and needed, especially in the schools I visited. Indeed, most students in Western 
classrooms are seated on their chairs for long hours. According to teachers I talked to, most middle 
schoolers have only a 15 minute attention span. So, getting students to move during their school day is 
not only healthy but also essential to their learning process. The other benefit of motion during the school 
day is that moving also reduces the rigidness of classroom space. Instead, it makes the environment of 
a classroom space creative, energetic, and fun. Depending on the day or class, the type of movement 
incorporated can vary. Moving can be applied in the classroom space by going to a different desk to 
collaborate on a group activity, inviting students to write on the white board, having students 
demonstrate a presentation, brainstorming outside, or creating moves. Movement can be subtle or only 
consist of a few students in the classroom at a time. Nonetheless, what is consequential is to enhance 
teaching and learning by guaranteeing that the body moves. So, a crucial component of embodied hip 
hop pedagogies is to move and engage in diverse embodied and performative practices in the 
classroom. 

Meaningful use of hip hop elements such as using hip hop artistic elements (djing, emceeing, 
breakdancing, graffiti writing) meaningfully (i.e. connecting them to broader contexts while practicing 
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them.) Such a connection can also be referred to as using the fifth element of hip hop culture. Put 
differently, connecting the artistic elements of hip hop to the fifth element means connecting them to 
both personal and larger socio-political and socio-cultural meanings. This requires some reflective and 
analytical component. Each hip hop element is not only a curriculum but also a pedagogical guideline:  

Knowledge: embodied by the critical thinker and mover who facilitates knowledge transmission and 
production.  

Graffiti: embodied by the graffer, focusing on creating messages that generate reflection.  

Emceeing: embodied by the emcee focusing on the speech, tone, and passing the mic to create 
reactions.  

DJing: embodied by the DJ who controls the rhythm and the atmosphere of the space.  

Breakdancing: embodied by the bgirl/bboy who moves the crowd and creates embodied and critical 
cypher/circles. [7]  

Respect of hip hop’s mottoes, histories, and social justice components: in addition to acknowledging the 
importance of the fifth element (Knowledge) when doing hip hop, it is important to respect the culture. 
What I mean is that whether a student or a teacher likes hip hop or not, it is a culture with its own 
histories and cultural practices that are worth learning about and that need to be respected. One way of 
doing that is through learning about the origins and the evolution of the culture and the work of hip hop 
pioneers. This tenet also emphasizes the importance of reaffirming certain hip hop mottoes such as 
Come as You Are, I am because We Are, Keeping it Real, Each One Teach One. These philosophies 
are integral part of the culture and should therefore be part of embodied hip hop curriculum and 
pedagogy. By embedding social commentary in all its elements, hip hop advocates for marginalized 
groups while educating those outside of them, and in so doing, building bridges between many 
worlds. Thus, one who practices hip hop should understand and promote its social justice message as 
well. In other words, hip hop was a culture that was created by minorities who expressed their struggle. 
And so, doing embodied hip hop pedagogies should also value hip hop practitioners’ undertaking and 
help perpetuate their work.  

Engagement in community building and collaboration: while hip hop promotes artists to showcase their 
own personal identities, hip hop culture is highly collaborative. As mentioned in the introduction, hip hop 
is comprised of communities of mentors who supports the next generation of practitioners. Building and 
nurturing community is a key foundation of hip hop. All in all, providing support through community 
building and collaborative praxis is at the core of hip hop.   

Overall, through embodied hip hop pedagogies, students and teachers get to experience the 
performative as well as the socio-political and socio-cultural aspects of hip hop and engage with hip hop 
as both a pedagogical tool and course content. The content is student-centered, non-normative, 
transgressive, and performative. Such model enables students and teachers to express themselves 
creatively and use their bodies and identities to drive the classroom content and pedagogy.  

4 CRITICAL MOVING & EMBODIED HIP HOP PEDAGOGIES IN PRACTICE  
Here, I provide two examples of embodied hip hop pedagogies and critical moving implemented in two 
Inland Empire institutions. The first example is from an embodied hip hop social justice class I taught at 
the University of California, Riverside. The second is from a hip hop dance workshop during my research 
and teaching partnership at the Riverside Valley middle school. After I describe how I practiced these 
concepts, I list the main learning outcomes that came out of my praxis, and offer some tips to implement 
these concepts into diverse classrooms.  

4.1 Embodying social protest and injustice  
The goal of the undergraduate class on embodied hip hop social justice was to explain through the lens 
of hip hop how protests and injustices are highly embodied phenomenon. When students entered the 
classroom, I created a series of unpleasant and unfair scenarios without notifying them ahead. For 
example, I asked tall people to stand in the front of the class while shorter people would be seated in 
the back of the room; I asked people wearing red to listen to the class to take notes while people wearing 
yellow could play on their phones; I asked folks who had snacks on their desks to give them to me etc. 
While at first, students complied to my demands as the authority figure in the classroom, one by one 
they started to complain, then, rebel, and organize collectively at which point I stopped the activity 
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because they got to where I wanted them to get. Everyone in the classroom experienced a form of 
injustice and protested. We then debriefed on how students felt and reacted to injustice. Students started 
to realize that injustices are based on people’s bodies and identities and can impact who, how, or where 
one can move in a given space. Once students embodied injustice and protest, we then examined texts 
and videos of multiple larger social injustices and protests and analysed how they were highly embodied, 
how bodies and identities can both impact and be impacted by people and institutions etc. We also 
looked at how hip hop culture is transgressive because that it is a form of expression born out of 
protesting against oppression and social injustice.  

I always thought that sometimes one has to feel, have a personal connection, or experience an issue 
for themselves to relate to it and understand it. Through this (a bit dramatic and perhaps controversial) 
exercise, students realized that social injustice constitutes an individual and a communal problem. 
Therefore, they understood how something that affects at the personal level can affect others globally 
and vice-versa. Students now understand how an issue can impact them and others and can adopt a 
more holistic view of injustice and protest.  

Ultimately, whether students liked this activity or not, it impacted them because it was embodied, and 
they will remember the teachings and connections associated with it. Indeed, students would come to 
talk to me way past the course to discuss how unique the experience was. Critical moving and embodied 
hip hop pedagogies are effective methods to explain a concept differently and making it more relatable 
to students.  

4.2 Embodying your school day  
The fifth week with the middle schoolers at Riverside Valley was dedicated to the breakdancing element 
of hip hop. Riverside Valley doesn’t really have a multipurpose room and I couldn’t access their 
gymnasium. So, I was given a regular classroom which is built in a container to teach my dance 
workshop. Desks and chairs were set aside but we had a very limited space. I placed everyone in a 
circle, including the Riverside Valley teachers. Then I started my workshop with a warmup before going 
into teaching some hip hop moves. However, the dance workshop wasn’t going very well. Some 
students were very shy and wouldn’t participate, others would just joke around and distract others etc. I 
know that teaching teenagers dance can be hard at time, but I am usually in my element when I teach 
this kind of hip hop dance workshop. Instead of trying to make my original plan work, I switched gears 
and came up with a freestyle and choreographic activity. I asked students to work in small groups and 
create a short routine based on their school day. The routine needed to incorporate certain key moments 
of their school day such as going to school, listening to the teacher, enjoying recess, as well as solo 
freestyles by each member of the group. This way, students got to both work collectively and express 
their individual identities. I gave them a short amount of time to choreograph their short performance 
before each “crew” would “battle” out. Suddenly, students felt like they all had a responsibility to “show 
and prove” and started working together efficiently.  

Instead of continuing to go in a direction that wasn’t working, I implemented culturally-sustaining 
pedagogies in my workshop. Instead of using a more typical top-down approach to teaching dance 
where I, the teacher, would show movement that students would replicate, I flipped the role and made 
students the knowledge producers. As soon as students could choreograph moves that spoke to them, 
express themselves, and work collectively, they were motivated to participate to create something new.  

This example shows that even as an embodied hip hop educator advocating for culturally-sustaining 
pedagogies, I sometimes reproduce some of the teaching and learning practices I challenge in my 
research probably because they are so embedded in my educational practices and life. This experience 
humbled me and reminded me of the “Each One Teach One” hip hop philosophy. The beginning of the 
dance workshop not going smoothly was students’ way of showing that something was off because the 
pedagogy wasn’t student-centered. This workshop demonstrated that teaching and learning can be 
more effective when students and teachers produce and share knowledge together as opposed to the 
teacher acting as the omniscient knower “feeding” students with knowledge. Finally, by reflecting on my 
praxis and being vulnerable, I practice the “Keeping It Real” ethos of hip hop culture. It is important to 
acknowledge that our practices for teaching are always going to be a work in progress. Publicly 
acknowledging that as teachers we are also learners and teaching to embody this mindset, is a step 
towards practicing embodied hip hop and culturally-sustaining pedagogies.  
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4.3 A few tips for aspiring embodied hip hop educators  
You are considering implementing critical moving and embodied hip hop pedagogies because these 
alternative methods help diversify the ways of teaching and learning in the Western classroom since 
they involve performance, critical reflection, and movement, and can therefore speak to diverse learners. 
But you are probably asking yourself how can someone who doesn’t come from a hip hop background 
and doesn’t have deep knowledge about the culture teach embodied hip hop education, right? We 
indeed saw earlier that doing hip hop education wrong can be detrimental to students. This is why 
collaboration is central to the success of embodied hip hop pedagogies. No one, including hip hop 
educators, are experts in everything hip hop. Usually, hip hop educators have one maybe two areas of 
expertise in hip hop which is why it is essential to collaborate with various hip hop artists, educators, or 
scholars so as not to appropriate the culture. Bottom line, if a non-hip hop connoisseur wants to adopt 
this model to implement embodied and culturally-sustaining in their classes, they should: develop a deep 
interest in hip hop and research about it; be honest to their students and colleagues about where they 
are coming from and their lack of expertise in the domain; and be opened to collaborate with others. 

My experience at Riverside Valley middle school shows that as an embodied hip hop educator, it is 
important to come prepared to class having thought about how we can implement critical moving and 
embodied hip hop pedagogies in a particular lesson so that they are intentional and not afterthoughts. 
Teaching requires a degree of improvisation but implementing alternative pedagogical methods can be 
challenging and definitively doesn’t happen in a day.   

Aspiring embodied hip hop educators should develop strategies to practice student-centered, non-
Eurocentric, and embodied pedagogies in the classroom. Here is a short list of questions they can ask 
themselves to help developing such curriculum and pedagogy:  

• Am I promoting non-hegemonic knowledge and practices such as movement or marginalized 
cultures?  

• Am I connecting personal practices or issues to broader socio-political and socio-cultural contexts 
and make these connections meaningfully?  

• Am I using diverse hip hop elements meaningfully and debunking the idea of hierarchy of 
knowledge?  

• Am I connecting theories and praxes and making connections between academia and the 
community?  

• Am I promoting individual and collaborative explorations, and partnering with local artists, 
educators, or scholars?  

• Am I transgressing, resisting, and transforming traditional Western educational practices?  

5 CONCLUSION 
Embodied hip hop pedagogies use the performative nature of hip hop to call on teachers and students 
to critically reflect on their positionalities, agencies, and individual and communal identities in Western 
institutional spaces through embodied practices, empowerment, and social justice. 

The main positive teaching and learning outcomes that came out of my research on embodied hip hop 
pedagogies are transforming the classroom into a performative, experimental, and collaborative space 
and valuing non-hegemonic knowledges, epistemologies, and practices such as personal and cultural 
identities, embodiment and hip hop in Western schooling institutions.  

Put simply, occasionally transforming the classroom space and doing something different, makes 
teaching and learning more fun, exciting, and engaging. Bringing personal identities into the classroom 
can empower individuals. Promoting collaboration help students and teachers feel like a part of a 
community of peers and mentors. Creating performative works help develop new tools and skills such 
as creativity, organization, leadership, communication, research etc.  

Implementing diverse artistic elements enhances creativity and self or communal expression provides 
a teaching and learning environment that prioritizes art, performance, and non-Eurocentric practices. 
The diversity of curricular and pedagogical practices present in embodied hip hop pedagogies is 
beneficial for teaching and learning for diverse learners. The multidisciplinary inherent in embodied hip 
hop pedagogies can help students from diverse backgrounds and learning abilities to find a curriculum 
content and pedagogical method adapted to their identities, interests, and needs. Indeed, instead of 
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relying on Eurocentric knowledge and teaching practices such reading textbooks seating quietly, 
students can experience knowledge differently through diverse and more performative methods of 
learning. Because of the multidisciplinary, students and teachers can see that moving is equally as 
important as writing, or speaking, which helps break down the hierarchy of knowledge often present in 
education where written or spoken words have more value and legitimacy compared to kinesthetic 
knowledge.  

As mentioned above, moving is beneficial to enhance teaching and learning in the classroom. Critical 
moving emphasizes on personal identities and critical reflection. In a way, it pushes everyone out of 
their comfort zone by being more vulnerable in front of one another. Thus, critical moving can help break 
down the invisible wall separating students and teachers, thus debunking the idea of teachers as 
omniscient knowers (i.e. Freire, hooks). 

The next step of my research is to evaluate how can embodied hip hop pedagogies work online since 
we are increasingly moving towards teaching and learning virtually. Furthermore, in this digital and 
pandemic age, one of the main challenge students and teachers face being at home, is that education 
is increasingly still because everyone is seated long hours in front of their computers, unable to move 
outside much. Therefore, moving and critical moving are relevant and pressing concepts to explore in 
these times. I believe that researching the possibilities of online embodied hip hop education is an 
exciting opportunity because of the new kinds of collaborations, movements, and hip hop practices that 
can rise from it.  

The overall aim of my research is to challenge the current disembodied and banking culture of education 
through hip hop and movement. Promoting embodied and culturally-sustaining curriculums and 
pedagogies such as embodied hip hop pedagogies and critical moving matters because they can help 
students and teachers from underrepresented communities feel like they belong in the classroom and 
in the society more broadly. Embodied hip hop pedagogies can help future scholars, educators, and 
community leaders connect with students through popular culture and non-static teaching and learning.  
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Abstract 
Based on the current situation, with education being realized with a minimum of activities that take 
place in presence, novel methods and tools are strongly demanded to enable long-term distance 
learning with at least similar high quality and contents as before. As one approach, we propose an 
interactive application software (app) for Windows computers and Android mobile devices, which was 
developed from students for students. The app has been introduced in the higher educational teaching 
courses of chemical and process engineers at bachelor and master level. It contains the animation of 
a classical unit operation in chemical and process engineering, namely single-stage batch distillation 
of a liquid mixture, which is usually implemented in the academic curriculum of classes in thermal 
process engineering. The animation in the app is realized with a laboratory-scale experimental setup 
as typically used in practical laboratory courses. Besides the 3-dimensional visualization of the setup, 
the complete process is animated with its different components, product streams and transient 
process periods. In addition to that, graphical representations and technical calculations provide 
fundamental theoretical knowledge to the users. Another major goal of this app aims at increasing the 
user’s curiosity, which is achieved with an interactive background that allows to realize the rather 
classical teaching approaches in a new framework perfectly fitting to the current situation of online 
distance learning.  

Keywords: Virtual reality, training system, process engineering, single stage distillation, virtual 
education, 3D visualization, animation. 

1 INTRODUCTION 
The world has gone through a number of previously unimaginable transformations within a short 
period of time since the start of the pandemic crisis in 2019. One major area that needed an 
immediate transformation is education. At the same time, education is perhaps the area with the 
highest diversity of tasks and requirements, as it integrates students from their earliest childhood as 
well as adults at universities or other secondary educational institutions. From the broad variance of 
tasks that can be formulated on that base, this paper focusses on distance learning at an academic 
level with the aim to introduce a substitute for scientific-experimental work. The target group are 
chemical and process engineers in their bachelor and master studies. 

In chemical and process engineering, the chemical and physical processes and the apparatuses and 
machineries that are usually involved have a high degree of technical complexity and limited visual 
accessibility. For academic purposes, students are offered theoretical lectures, seminars, and 
laboratory work to foster the understanding of the high number of processes existing across the 
industry. Laboratory work is an integral part of education and essential for a practical understanding 
and for grasping the theoretical concept of processes. However, the cost required for the 
infrastructure, apparatuses, safety measures and staff are expensive and very often resources are 
limited [1,2]. Hence, the need for digitalization of teaching, especially driven by the Corona pandemic 
[3], has increased the number of opportunities to build platforms which can enhance remote learning 
experience. 

In a study conducted by Dietrich et al. [4] at INSA Toulouse (France), students of the chemistry, 
environment and chemical engineering department were not satisfied on how laboratory work was 
handled during distance learning. Two approaches were used in this study: i) replacing the laboratory 
work with a deeper theory and ii) employing only analysis work related to the experiments with or 
without a tutor. The majority of the students felt both approaches did not work and mentioned visual 
aids such as pictures, videos, virtual reality or augmented reality labs would have helped them to 
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understand the process better. Such virtual laboratory tools can be as effective as traditional 
laboratories, as stated in a study conducted by Lewis [5] in biological sciences.  

This very brief literature overview as well as own experiences motivated the implementation of an 
educational tool for online learning that virtually depicts a unit operation from the curriculum of process 
engineering education. In the current Corona pandemic, experiments and technical processes that 
were usually demonstrated in the labs now have to be made available at the students’ homes with at 
least similar contents and quality as before. In more detail, not just the visualization of the functioning 
of apparatuses is an essential criterion for the transfer of knowledge. In addition to that, the experience 
of conducting an actual laboratory experiment is at least similar important. A possible solution for this 
problem is presented in this paper. It is the animation of an experiment in an interactive application 
software (app), which not only depicts the laboratory equipment in a 3-dimentional (3D) visualization, 
but which animates the complete process with product streams and transient process periods, while 
continuously providing the according fundamental graphs and numbers in a secondary window. 

The process chosen here is single stage batch distillation of a two-component liquid mixture which is 
representative for the typical problems to be solved in chemical and process engineering. It is used to 
separate components from a liquid mixture based on the thermal energy supplied for boiling and 
condensation. To improve the learning experience, the following additional features are included 
besides the 3D visualization of the complete experiment with animated streams of liquid and vapor. 
Firstly, the app is interactive as studies have shown that students retain up to 90 % of what they learn 
through active participation [6]. Hence, several interactions with the app are implemented to help 
students in understanding the process better. Exemplarily, users can adjust several parameters which 
affect the separation result. Secondly, the theoretical knowledge is deepened with corresponding 
graphical charts and texts. At third, for an intuitive understanding, a specific color scheme for the 
different compositions of the liquid and vapor inside the modeled apparatus is used. Fourth, the 
implementation needed to be extensible to allow for an incorporation of further processes into the 
same app in the future, which will raise the application from a single-process animation to a learning 
platform for arbitrary chemical and engineering processes. 

The app was developed by students of the university course “Digital Engineering” at the Otto-von-
Guericke University Magdeburg, Germany. Furthermore, it was conceptualized with students from 
“Process and Systems Engineering” from the same university. The app can be downloaded by 
interested students and users from our GIT (https://git.iti.cs.ovgu.de/dbse-
teaching/singlestagebatchdistillation). 

2 RELATED WORK 
The implementation of virtual technologies in education has been in development for quite some time 
in various ways. It has been shown that virtual technology improves the way people attain knowledge 
from early childhood [6]. Hence, many concepts have been developed over the years either to support 
or replace traditional methods of learning. One such is the concept of the virtual-reality-based 
education expansion platform (VREX) proposed by Ying et al. [7], which aims at enhancing an existing 
curriculum by transferring slides to interactive virtual reality scenes for a better understanding of the 
abstract concepts. Virtual Campus App [8] is another approach, which is similar to other web-based 
integrated learning systems available in most educational institutions. In addition to these, there are 
various commercially available Open Educational Resources (OERs) and Massive Open Online 
Courses (MOOCs) which enhance virtual education [8].  

While the above-mentioned approaches act as an add-on to traditional learning, researchers have also 
developed concepts that could replace conventional methods for distance education. AulaVR is such 
an application bringing together teachers and students inside a simulated virtual reality class room to 
experience telepresence for distance learning on smartphones, virtual reality viewers, and browsers 
[9].  

However, one area that is still in its initial phase of research is the conceptualization of virtual 
laboratories for distance education. Besides the concept described in this paper, where the main goal 
is the simulation of a traditional laboratory experiment as a substitute for in-presence laboratory 
classes, other applications were already developed to support such classes with similar features as in 
the app presented here. One such application was developed at Minho University, Portugal. It 
provides an interface for the students to visualize and simulate their experiments in a virtual lab 
environment [10]. In this application, the simulation standards are comparable to real experimental 
results such that students use these results to write reports at home without having the need to visit a 
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laboratory. Two other examples of virtual laboratory projects which were developed to assist theory 
transfer in teaching are ViPhyLab [11] and VCL [12]. Both projects use 2D or 3D visualization with 
well-prepared contents to familiarize students with the experimental theory. Another example is the 
web-based virtual chemistry laboratory in [13], developed to visualize different chemical experiments. 
In this, the virtual laboratory is modelled with the required apparatuses and the components that are 
used in the experiments are depicted by different color combinations.  

A similar concept as the one followed in our approach was developed by Mencke et al. [14], where the 
virtual reality-based training system of a fractionating column was integrated in Unity. The app 
accommodates a 3D model of the column with the functioning necessary for the animation of the 
thermal separation of a liquid mixture, similarly as in the presented single stage batch distillation 
device.  

In different occasions, virtual reality is also used to simulate training in the chemical industry, very 
often with the purpose of sensitizing the staff for safety measures, e.g. [15,16]. The educational 
requirements for such training systems are different from those discussed in this paper, as they have 
the primary goal to simulate malfunction and accidents with the aim to train the staff for such incidents. 
Apart from that, the visualization of processes, including apparatuses, material streams etc., is 
similarly demanding as for the educational purposes discussed and presented here.  

3 SINGLE STAGE BATCH DISTILLATION 
Distillation is the process of thermal separation of liquid mixtures by selective boiling and subsequent 
condensation of the vapor. It is a unit operation in chemical and process engineering and used to 
separate the individual components of liquid mixtures from each other based on the supply of thermal 
energy. It is described in the common textbooks of thermal process engineering, e.g. [17]. The 
following description builds the basis for understanding the necessary implementations in the 
presented app. 

3.1 Theory behind the separation process 
The separation process basically exploits the significant difference in the boiling points of the different 
components of the liquid mixture. More precisely, in a liquid mixture with two components, the boiling 
point varies according to its composition between the boiling point of the pure component 1 and the 
boiling point of the pure component 2. In this, the more volatile component has a lower boiling point 
and the less volatile component has a higher boiling point. An example is the mixture of alcohol and 
water. The boiling point of water is at 100°C. It is the less volatile component in this combination. 
Alcohol (ethanol), with a boiling point of around 78°C, instead is the more volatile component. If the 
two components are mixed and heated up, boiling would occur between these two temperatures, 
depending on how much ethanol and water are contained inside the liquid mixture. Exemplarily, in a 
mixture with a high amount of water, the boiling point would be close to 100°C. Contrary, if the mixture 
would contain almost no water, the boiling point would be close to 78°C.  

In brief, the more volatile component, ethanol in this example, has a higher tendency to accumulate in 
the vapor phase. The less volatile component (e.g. water) instead, with a higher boiling point than the 
liquid mixture, remains rather in the liquid phase. This way, it is possible to separate two components 
with different boiling points, as e.g. in the example of ethanol and water.  

3.2 Laboratory setup 
The simplest practical realization of this kind of process is the single stage batch distillation, which is 
schematically illustrated in Fig. 1. The setup contains a beaker filled with the liquid mixture to be 
separated, a heater that supplies the thermal energy required to heat the liquid mixture to different 
boiling temperatures, a thermometer for monitoring of temperature, a condenser for the vapor, as well 
as another beaker used to collect the component condensed from the vapor phase. Following the 
descriptions above, the condensed vapor inside the distillate on the right of Fig. 1 contains a higher 
amount of the more volatile component. In the example depicted above, this would be ethanol. In the 
beaker on the left in Fig. 1 (also denoted as distillation flask further below), the less volatile component 
(e.g. water) is accumulated.  

In the app, a liquid mixture of benzene and toluene was used. The two components have also 
significantly different boiling points but in contrast to ethanol and water the thermal separation by 
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distillation is much easier because of the ideal behavior of this mixture. In detail, the more volatile 
component benzene boils at 80.1 °C and the less volatile component toluene boils at 110.6 °C. The 
temperature inside the distillation flask, on the left in Fig. 1, therefore rises from room temperature at 
around 20°C to maximum 110.6°C during the distillation experiment.   

 
Figure 1. Schematic illustration of single stage batch distillation of a liquid mixture. 

The process can be divided into four periods. First, the mixture is heated up to its boiling temperature 
by the flame from the burner. When the boiling temperature is achieved, significant evaporation of the 
mixture occurs, i.e. it starts to boil. This can be observed by the formation of vapor above the liquid 
and the development of gas bubbles inside the liquid phase. In this first phase, only the left part of Fig. 
1 is to be animated in order to show the flame, the rising temperature by means of the animation of the 
thermometer and the development of bubbles inside the liquid of the beaker. Subsequently, the vapor 
moves upwards and finally enters the condenser to the right of the distillation flask in Fig. 1 in period 2. 
Here, the vapor condenses due to the lower temperatures achieved by cooling of the condenser with 
cold water, as indicated in Fig. 1. The condensation of vapor needs to be visualized by a transition 
from the continuous vapor phase into discrete liquid droplets in around the middle of the condenser. 
Third, the droplets flow down the condenser and fall into the receiving flask, on the right in Fig. 1. This 
process can be continued until the complete emptying of the distillation flask. This would lead to period 
4, in which the process ends when no more vapor is produced in the beaker and all droplets are 
condensed and accumulated inside the receiving flask. 

4 VIRTUAL LEARNING SETUP FOR SINGLE STAGE BATCH DISTILLATION 
In order to animate the process of single stage distillation for the purpose of higher educational 
distance learning, an app was implemented. The development of the app was based on the use of the 
open-source graphics software Blender (Version 2.8) and the real time development platform Unity3D 
(Version 2019.3.12). The user interface in Unity3D was developed using C# and Game Objects.  

The app supports both Windows (desktop) and Android (mobile phone) with the minimum 
requirements summarized in Table 1. Overall, great care was taken to even allow older hardware to 
start and run the app. In that way, the requirements when using the app is minimal. Graphic settings 
have been included to allow a fluent animation also for systems with less graphical resolution. The 
graphical setup can therefore be adjusted using high (1080p), medium (720p), or low resolution 
(480p).  

Table 1. System requirements. 

System Minimum requirements 

Desktop - Windows 7 SP1+ 
- CPU - SSE2 instruction set support 
- GPU - Graphics card with DX10 (shader model 4.0) capabilities. 

Android - OS 4.1 or later 
- ARMv7 CPU with NEON support or Atom CPU 
- OpenGL ES 2.0 or later. 
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The essential aim of the development was: (Goal 1) implementation of an extensible laboratory 
environment, (Goal 2) interactivity through adjustments of the process parameters, (Goal 3) increasing 
the understanding of the process through suitable graphs and (Goal 4) enhancing the identification of 
liquid substances, e.g., through a special color scheme. 

4.1 Implementation of lab environment 
The first important goal of the app is to create a learning platform, which is not a one-time app but an 
extensive tool that can be prospectively used for the whole coursework in chemical and process 
engineering. Hence, several scenes/pages and a virtual laboratory space were implemented. Users 
can move freely inside the laboratory and will be given the opportunity to experience more 
experiments with the same virtual environment in the future (see Fig. 2).  

 
Figure 2. Virtual laboratory environment. 

4.2 Implementation of animated single stage batch distillation 
In order to create an animated representation of the process, there are four major steps required to 
implement the virtual experiment.  

The first step was the realistic 3D visualization of the experimental setup itself, including all devices 
shown in the schematic sketch in Fig. 1, and their integration into the virtual laboratory (Goal 1). A 
high-quality and realistic 3D model of the apparatus was realized using the software Blender. The 
result of this implementation is shown in Fig. 3. The 3D model was afterwards imported into Unity3D. 

 
Figure 3. Apparatus model in Blender. 

Secondly, technical functionalities as well as graphical representations were added in Unity3D. This 
involved the animation of liquid and vapor streams as well as the coupling of the liquid volume and the 
temperature of the liquid mixture with its composition (Fig. 4). The animation of droplets condensing 
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from the vapor phase was realized by particles using the built-in Particle System. Liquid rendering was 
based on a shader developed by MinionsArt. Liquid levels inside the beakers were linked to the value 
of the volume previously calculated based on the process equations. 

 
Figure 4. Model integrated into the virtual laboratory and animation of the experiment. 

At third, interactive tools were added in order to allow the users to virtually work with the experiment. 
For this purpose, the user interface was subdivided into the two parts “Process/Application” and “Data 
representation”, comprising possibilities to change the view of the virtual experimenter between the 
actual experiment and the monitoring of the data (Fig. 5). The data representation view shows a set of 
graphs visualizing the progress of distillation w.r.t. the concentrations of the substances in the beaker, 
which implements Goal 2. Notably, the graphical interfaces are optional and can be hidden. To 
implement Goal 3, both subdivisions were supplied with different features for different interactions of 
the user with the process. To this end, control buttons for navigation through the experiment, e.g. in 
terms of view angle, position or enlargement were integrated. They can be seen in Fig. 5. In the 
subordinated control window, used to display the current process data and descriptions, several 
selection possibilities, e.g. regarding the composition, temperature and volume of the liquid mixture, 
are available. These parameters were accurately implemented based on the scientific correlations of 
the process [17]. Furthermore, the starting point and end point of the experiment were made freely 
selectable for the user by means of a slider for adjusting the progress of the process. 

 
Figure 5. Snapshot of the experiment in operation conditions with opened data window. The control buttons 

at the bottom are used for navigation through the experiment and the app. The numbers in the control 
window are based on scientific correlations of the process [17].  

Considering Goal 4, the change of the composition of liquid and vapor was animated by applying a 
special color code that correlates with the amount of the individual substances inside the phases. 
More clearly, with the change of the composition of the liquid mixture during the distillation process, 
the color changes from a mixture of green and red (i.e. brown) to green, if only the more volatile 
component is contained, or to red, if contrary the less volatile component is contained (Fig. 6). At the 
same time, the liquid volumes inside the distillation flask and the receiving flask as well as the 
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temperature displayed at the thermometer are correlated accordingly based on the process equations 
[17].  

 
Figure 6. Visualization of the correlation of composition of liquid and vapor with the process by use of a 

color code. Green represents the component with the lower boiling point (benzene) and red represents the 
component with the higher boiling point (toluene).  

Finally, the virtual experiment was exported to mobile and desktop versions (Table 1). To this end, the 
navigation through the scene was adapted depending on the device. In mobile devices, finger touch 
can be used to rotate or to move around the scene. In desktop devices, arrow keys are provided for 
navigation. 

5 RESULTS AND CONCLUSION 
In this paper, we presented a novel app that was developed with the aim of training future chemical 
and process engineers at their bachelor and master level. The app is already integrated into 
theoretical lectures as a substitute for practical laboratory course work. The users are students and 
lecturers in classes of thermal process engineering. The purpose of the app is to demonstrate the 
experiment of single stage batch distillation of a two-component liquid mixture with a high level of 
detail of visualization. In contrast to existing apps of virtual reality labs, the new app integrates not only 
similar realistic 3D visualization and animation, but it also monitors the process based on scientific 
functions that correlate the relevant physical parameters with each other. Along with this, the option to 
change several parameters which in turn reflect how the experiment behaves, provides an efficient 
base for the clear understanding of the overall process. The app can therefore be regarded as an 
advanced educational tool with which sustained distance learning can be realized. It enables the user 
to conduct a complete virtual distillation experiment including the monitoring of all process parameters.  

The app was developed from students for students. It was evaluated after implementation in the 
distance teaching course work of the chemical and process engineering students from the Otto-von-
Guericke University Magdeburg, Germany. The result of the survey can be shortly summarized as 
follows. The students agreed that the app has facilitated convenience for most of the students. The 
interface was experienced as informative and perceived to be efficient. The key knowledge of the 
process was successfully conveyed to the targeted audience even with alternating situations. The 
functional integration was rated good and as per expectations. The students without any relative 
knowledge required a certain time span for understanding and usage. But unanimously all students 
preferred the app for regular usage in future.  

Based on this outcome, further developments are planned for the future. Besides the implementation 
of several other processes inside the virtual lab environment, the concept of the virtual experiment can 
be further refined, e.g., to allow groups of students to conduct the experiment together or to actively 
measure and to exchange the experimental data via advanced features provided inside the app.  
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Abstract 
The world literature emphasizes the significant effect of career guidance on the success and satisfaction 
of future professional careers. The search for new approaches to organize vocational guidance work at 
school is becoming urgent. In modern Russia, significant attention has also begun to be paid to the 
formation of an economically active young generation. Conceptual and regulatory frameworks for 
vocational guidance to students have been developed. The development and implementation of 
effective models of career guidance for young people at different levels (state, municipal and at the level 
of individual educational organizations) are actively discussed in the literature. However, in real 
educational practice, the conditions which are necessary to optimize vocational guidance work are not 
always provided. Modern high school students are not sufficiently informed about professions, the 
requirements of the profession to a person and their personal qualities. 

The aim of the study was to study the teachers’ opinion about the organization of career guidance work 
in modern school. 

The methodological basis of the research is the psychology of professional self-determination, the theory 
of personal professional development, the conceptual views on the psychological and pedagogical 
support of the professional self-determination of schoolchildren, as well as the international experience 
of professional consulting. A questionnaire survey was conducted among 565 school teachers. 

The results of the study showed: according to the majority of teachers, more than half of graduates do 
not make their professional choice by the time they leave school; special classes are needed to support 
professional self-determination in modern school; there should be individual vocational guidance 
specialists who need to be specially trained in the vocational education system and organize advanced 
training and professional retraining of teachers. In the opinion of the majority, in the absence of individual 
specialists, it is advisable to entrust the work of career guidance to a school psychologist. Among the 
performers of this task are also named: class teachers, head teachers for educational work and subject 
teachers. According to teachers, the work to support professional self-determination requires the use of 
active learning methods. It is also important that the student becomes a full subject of educational 
activity. According to half of surveyed teachers, the least developed aspects of work to support 
professional self-determination at school are technologies of specific career guidance practices, i.e. 
tools and methods of work. 

Keywords: Vocational training, professional self-determination, professional orientation, teacher, 
students, parents. 

1 INTRODUCTION 
The purpose of vocational guidance is to form a subject of self-determination. It is important to note that 
the theoretical foundations of professional self-determination have been developed in Russian science. 
So, the foundations of professional studies, the formation of the values of professional consciousness 
and the development of self-awareness of a person as a subject of labor are set out in the works of E.A. 
Klimov [1]. N.S. Pryazhnikov’s research is devoted to the search and finding of individual, personal 
meaning both in professional activity and in the process of self-determination [2]. In his works, E.F. Zeer 
develops in detail the processes that determine a person’s attitude to the world of professions and his 
place in this world [3]. The psychological mechanisms determining the development of professional self-
awareness are revealed [4]. In recent years, professional self-determination in the context of modern 
challenges, continuous professional development and career building have been of particular interest 
and attention of researches [5-9]. 
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The search for new approaches to organizing vocational guidance work at school is becoming urgent. 
The world literature emphasizes the significant effect of career guidance for success and satisfaction 
with future professional careers [10]. 

In rapidly changing employment markets, career counseling plays a vital role in supporting people in the 
transition between education and employment throughout their lives and the relevance of quality 
assurance in career counseling is growing. For example, British researchers note that career guidance 
has similarities with therapeutic counseling, suggesting similar effects and promotes positive 
involvement in work [11]. According to British scientists, a future career for young people has come to 
mean more than just "work" or "employment" [12]. 

Modern Russian literature discusses the development and implementation of effective models of career 
guidance for young people at different levels: state, municipal and at the level of individual educational 
organizations. Websites are being developed, offices, vocational guidance corners, experimental sites, 
courses, seminars appear. Monitoring is also carried out [13]. 

However, in real educational practice, the conditions which are necessary to optimize vocational 
guidance work are not always provided. Vocational guidance work is systematically carried out only in 
21.6% of general educational organizations [14]. What does a modern teacher think about career 
guidance work at school? I.A. Donina, S.A. Polomoshnova emphasize that 42% of the interviewed 
teachers believe that vocational guidance work overloads high school students and makes it difficult to 
plan a class; 64% of the respondents note that vocational guidance is not a function of the school and 
parents should provide pedagogical support in making professional choices [15]. 

The purpose of this study is to study the opinion of teachers about the organization of career guidance 
work in a modern school. 

2 METHODOLOGY 
The survey was conducted in 2018-2019 among school teachers of the Sverdlovsk region who are the 
students of advanced training courses through face-to-face and electronic questionnaires. A total of 565 
teachers took part in the survey. Age of respondents: young teachers under the age of 30 - 12.4%, the 
most numerous group - teachers aged 30 to 55 - 68.5%, teachers of retirement age, i.e. over 55 years 
old - 14.7%. 

The questions of the questionnaire made it possible to reveal the opinion of teachers about the necessity 
and forms of state coordination of vocational guidance activities; the importance of vocational guidance 
classes at school and the allocation of individual specialists for this area. Teachers answered the 
questions about who is the most appropriate to entrust the work to support professional self-
determination in the absence of individual specialists, what is the most optimal age for children to start 
vocational guidance classes; which aspects of professional self-determination are the most in demand 
and which are the least developed. An opinion was clarified about the participation of parents in 
accompanying the professional self-determination of students, the appropriateness and forms of classes 
for teachers on the topic of career guidance. 

3 RESULTS 
In the modern world, the importance of conscious self-determination for a young person is increasing. 
One of the most important tasks of secondary school is to provide the graduate with a full-fledged 
versatile general education, to prepare him for conscious life and professional self-determination. 
Solving this problem requires a serious revision and updating of the theory and practice of vocational 
guidance, creating conditions for improving its quality. The overwhelming majority of teachers (69.0% 
of the respondents) spoke in favor of the need for special vocational guidance classes at school. The 
opinion that such classes can be combined with lessons in subjects was supported by just over a quarter 
(26.5%) of teachers. At the same time, one must bear in mind the overload of students with basic 
educational activities, which are constantly talked and written about, both by the teachers themselves 
and by the general public. At the same time, it cannot agree with the opinion of the majority of teachers 
that vocational guidance of students is an independent type of additional educational activity. Therefore, 
it should be carried out, including in the form of separate classes. The importance and necessity of 
vocational guidance work with students as a strategic task in working with young people is indicated in 
the normative documents. Scientists and practicing teachers write a lot about this. The proof of the 
demand for such work is the opinion of teachers (our respondents) that many graduates, leaving school, 
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have not decided on their professional choice. Our survey showed that, according to the estimates of 
the majority of teachers, more than 50% of graduates do not make their professional choice by the time 
they leave school (Table 1). 

Table 1 Distribution of teachers' answers to the question "What proportion of graduates, 
 in your opinion, finish school without making a professional choice?". 

Response options % of respondents 

More than 50% 39,6 

Less than 50% 33,3 

Less than 30% 22,5 

A significantly smaller group of teachers (22.5%) believes that less than 30% of school graduates are 
undecided. Although these assessments reflect only the view of the teachers, they indicate the urgency 
of this problem. 

The fact that teachers take care of students' choice of their life path is evidenced by a wide range of 
opinions about the help which they expect from the state in this matter. When ranking the suggestions 
made by teachers, it was revealed that the priority in the opinion of teachers is the development of an 
all-Russian program for vocational guidance of students for different levels of education (classes), such 
opinion was expressed by a third of the respondents (Table 2). Any program document primarily 
determines the content of the activity. It turned out to be the main thing for many teachers in vocational 
guidance work with students. 

This probably means that the essence of work to support the professional self-determination of 
schoolchildren is poorly understood and uncertain for many teachers. Realizing the difficulties of this 
activity, many teachers are waiting for support in this activity from psychologists. That is why, 21.4% of 
teachers spoke in favor of organizing compulsory psychological and pedagogical support for students 
of general education schools. A school psychologist, who does not have such a large classroom load 
as most teachers, really can take on the function of the main organizer of vocational guidance work with 
students. This is facilitated by his professional training, which includes a number of special subjects, 
such as labor psychology, psychodiagnostics, allowing him to conduct career guidance work on a 
serious scientific basis. 

A fairly large group of teachers (17.2%) see support from the state in matters of vocational guidance of 
students in the form of organizational measures, such as: ensuring a guaranteed minimum of vocational 
guidance services for students and their families regardless of place of residence. The creation of All-
Russian and regional Centers for vocational guidance work with students - 16.8% of respondents (tab. 
2). Since educational activity is legally introduced into the service sector and there is a list of educational 
services guaranteed by the state and services on a paid basis, a similar division of vocational guidance 
services seems to be quite justified. At least the creation of the list of vocational guidance services would 
already be a significant step in the creation of an all-Russian system of vocational guidance for students. 

Only a few (7.1% of the respondents) believe that the implementation of the Concept of vocational 
guidance work with the definition of the main areas of activity can help in specific career guidance work 
with students. Probably, it is not the teachers' distrust of the methodological documents that affects but 
often simply not familiarity with them. Also, a very small part of teachers (5.8% of respondents) see 
support from the state in the project activities like the Sirius Center or competitions like Wordskills (Table 
2). Probably, this project activity will not bring mass coverage for all students of general education 
schools. An equally small share, (5.7% of the teachers surveyed) spoke in favor of creating a various 
social institutions and departments to coordinate vocational guidance work. 
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Table 2. Answers of teachers to the question "What, in your opinion, is the most vocational guidance activity 
currently needs from the standpoint of state coordination". 

Response options % of respondents 

Development of an all-Russian program for vocational guidance of students for various 
levels of education 34,3 

Organizations of compulsory psychological and pedagogical support of students of 
secondary schools 21,4 

Providing a guaranteed minimum of vocational guidance services for students and their 
families, regardless of where they live 17,2 

In the creation of the All-Russian and regional Centers for vocational guidance work 
with students 16,8 

Implementation of the Concept of career guidance with the definition of the main areas 
of activity 7,1 

In project activities like the Sirius Center or competitions like Wordskills 5,8 

Creation of a special structure consisting of representatives of various social 
institutions and departments to coordinate career guidance work 5,7 

The overwhelming majority of teachers, 88.2%, believe that there should be separate vocational 
guidance specialists at school. Half of these supporters (43.4%) believe that vocational guidance 
specialists need to be specially trained in the vocational education system. The second half (44.8%) 
believe that it is enough to improve the qualifications or professional retraining of the teachers 
themselves. In the first case, it becomes necessary to develop a special educational program and the 
introduction of an appropriate training profile in pedagogical universities. The second option requires the 
identification of a person responsible for vocational guidance work at school and it is associated with 
additional training for already working teachers. This approach can be less costly and assumes the 
desire and initiative of the teachers themselves, which is important for the effectiveness of such work. 
Undoubtedly, the quality of these lessons and their effectiveness entirely depend on the personality of 
the teacher, his general and professional culture. 

The majority of teachers (48.7%) consider it expedient to entrust vocational guidance work with students 
to school psychologists (Table 4). Expanding the curriculum for the training of psychologists in the field 
of vocational guidance could play a positive role in the preparation of school psychologists responsible 
for vocational guidance work for students. The second in the rating, according to teachers, were the 
class teachers (32.7% of the respondents). Such a decision would mean shifting responsibility for this 
work from the school level to the level of the individual class, which could lead to the decentralization of 
all activities. The work of the class teacher in vocational guidance of students can only be a part of the 
general system of vocational guidance in the school. The coordination of this system should be 
centralized in the person responsible for this work throughout the school. For the same reason, the 
opinion that all vocational guidance work with students should be entrusted to subject teachers is not 
consistent (22.5% of the respondents), who, like class teachers, should be involved in this activity within 
the framework of school-wide coordination. 

Perhaps it could be a teacher in the subject “Technology”. Supporters of this choice are 29.4% of the 
teachers surveyed. But then the professional training of young specialists in this area should include 
preparation for vocational guidance work with students. 

Among professionals, there are other views on the choice of a specialist in career guidance. One of the 
topical attributes of the modern Russian education system is tutoring, aimed at satisfying the individual 
needs of the individual, revealing the potential of schoolchildren. The importance of tutoring in the 
education system is confirmed by the presence in the professional standard "Specialist in the field of 
education" of a separate section dedicated to tutor support of students. According to this document, one 
of the functional duties of a tutor is to provide advisory support to students in the process of their 
professional self-determination [16]. In practice, tutoring is rarely used to support the process of 
professional self-determination. The issues of professional self-determination of schoolchildren in the 
programs of additional professional education dedicated to tutoring are extremely poorly represented or 
not represented at all. The readiness of tutors to support the professional self-determination of 
schoolchildren is a multidimensional quality. 
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Currently, vocational guidance work with schoolchildren is distributed among various officials, who are 
often poorly informed or do not have the necessary competencies at all, which ultimately leads to the 
erosion of responsibility, passivity of teachers and their lack of interest in achieving real results. 

The work to support professional self-determination requires the use of active learning methods. It is 
important that the student at the same time becomes a full-fledged subject of educational activity, 
capable of finding optimal ways to solve problems. It is important to use a variety of forms of individual 
work of students (problem and logical tasks, creative work), in the process of which the children become 
more active in thinking. In vocational guidance classes, such forms as educational dialogue, business 
game, "brainstorming" are productive, a discussion technique is highlighted, which allows to ensure 
deep, personal assimilation of knowledge, a high level of involvement, liberation of students and 
develops communication skills. In general, a wide range of possibilities of the developing educational 
environment is important [17]. 

The informational openness of the educational organization is also important. Openness creates a space 
for interaction between participants, which can contribute to support and motivation in professional self-
determination. 

The task of professional choice is to combine the answers to the questions "WANT", "CAN" AND 
"SHOULD". The respondents were asked the question: "Which of these aspects of professional self-
determination should be the main one in the classroom at school?" A large group consisted of teachers 
who prefer the “CAN” aspect - 46.5% of the respondents, i.e. the establishment by a person of his own 
capabilities, abilities, characteristics, traits. These are mental properties - the most stable and essential 
features that distinguish a person from others. For each type of profession, professionally important 
qualities are distinguished. This answer is obviously dictated by the fact that, in the teacher's opinion, 
the basis of professional choice should be abilities. One of the tasks of a school teacher is precisely to 
determine these abilities and reveal them for the student himself. Jacques Grégoire, Frédéric Nils notes 
that general cognitive abilities can be considered the most important in identifying appropriate learning 
areas and general types of work for a given person. Their assessment is the first and most important 
step [18]. 

The second most rated choice was the “WANT” aspect - 32.9% of respondents. “I WANT” are interests, 
inclinations, ideals, beliefs. This is a choice of criteria, norms and self-assessment, building your goals 
and objectives. This is the focus and motives of the activity. The main guideline in human life is values, 
i.e. ideas, ideals, goals that a person strives for. It is by its value dominants such as: the value of the 
profession, the value of career advancement, the value of stability of functioning, dominant value that 
determines the personal strategy of choice [19]. 

The study of Latvian schoolchildren also revealed a deep discrepancy between “what I want” and “what 
I can” aspects in the self-esteem of students regarding their future profession. Researchers advise 
focusing on the timely promotion of introspection and self-assessment of optants regarding the choice 
of their future profession [20]. Among the nine skills that children need for their future, researchers note 
the importance of self-knowledge, a broad outlook, and goal setting skills [21]. 

The cultural and educational environment of the school, where high school students spend 8-10 hours 
daily, acts as the main institution for the development of the value system of young people. In this regard, 
the process of formation and development of the value-semantic sphere of the individual, which has a 
social orientation, is of particular importance. The creative, highly moral atmosphere of the educational 
institution creates the necessary conditions for personal growth and the formation of social values [22]. 

A smaller group consisted of teachers who chose "NADO" as the main aspect of career guidance work 
- 21.1%. This choice implies a future profession. To do this, it is important to know the world of 
professions and forecasts for its change as deeply as possible. Given the high degree of changes in the 
professional field, foreign and Russian researchers of professional self-determination and professional 
careers believe that it is necessary to focus on the so-called skills of the 21st century, which include: 
critical analysis and problem solving, creativity and innovation, entrepreneurship, digital skills, 
communication , cooperation, sociocultural awareness, self-regulation and reflection [23]. Most of these 
qualities depend to a large extent on attitude rather than on practical skills, and their development is 
associated with positive self-esteem and self-efficacy of students, as well as with their intrinsic 
motivation for learning [24]. 

It is important to teach children to distinguish between the concepts of "profession", "specialty", 
"qualifications", "position". It is important to acquaint schoolchildren with the classifications of 
professions on various grounds (goals, means, objects, types of work). It is important to know the criteria 
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for assessing professional suitability: medical indications, educational qualifications, social and 
psychological qualities. 

However, the practice of vocational guidance allows us to speak of a very poor awareness of 
schoolchildren in the world of professions. It is important to realize that the low level of awareness of 
modern schoolchildren about the professional world correlates with the undefined status of professional 
identity, in which the problem of professional self-determination is not only solved but also not realized. 

The respondents were asked the question: "Professional self-determination of students, in your opinion, 
is it a solution to the problem of professional choice or life determination?" The overwhelming majority 
of teachers (63.9%) see the main task of students' professional self-determination in life determination. 
It is important to realize that “the choice of a future profession, future activity for a young person is largely 
a question about the meaning of life, about a life perspective. This is a problem of ideology rather than 
career guidance and all attempts at career guidance will be largely fruitless until a young person 
understands himself, until he realizes his needs, abilities, interests, tendencies, orientation, aspirations 
and values. " 

The least developed aspects of work to support professional self-determination in school, according to 
half (49.7%) of the teachers surveyed, are technologies of specific career guidance practices, i.e. tools 
and methods of work. Since direct career guidance work with students is closer and more 
understandable for teachers, for which tools and methods are needed, such a request on their part can 
be fully justified. Also the least developed, in the opinion of 27.3% of the respondents, are 
methodological approaches to organizing work. A minority (18.1%) of the respondents named the 
management orientation of vocational guidance activities as the least developed questions. It can be 
assumed that by pushing the issues of management and methodology into the background in 
comparison with technology, teachers made it clear what level of career guidance they are ready to 
implement. At the same time, information ignored by some teachers is very important for planning 
teacher training in this area. 

Internationally, there is a consensus that effective professional counseling can only be ensured by the 
high professionalism of the counseling staff. So far, the qualification requirements for professional 
consultants are rather heterogeneous. European standards have been developed for the qualifications 
of consultants. A modular curriculum is proposed at the level of higher education [25]. 

There is no doubt that in such an important and not simple issue as professional self-determination, an 
essential role should be played not only by the school, but also by the family and parents. The majority 
(40.0% of respondents) of teachers believe that parents are ready to participate, but do not agree to pay 
for assistance to students in professional self-determination. A smaller (20.9% of respondents), but a 
significant part of teachers believe that parents are involved and are ready to pay for assistance to 
students in professional self-determination. In this situation, the discussed issue of minimum state-
guaranteed services related to the professional self-determination of students arises. What is completely 
unacceptable is the mouth injury of parents from participation in this matter. In the opinion of teachers, 
some parents believe that a student must decide the issue of his professional self-determination himself 
- 20.2% of respondents, or an even more extreme position: parents believe that this is the responsibility 
of the school - 16.3% of respondents. 

Career guidance work can be effective, according to teachers, only if the parents of the students are its full 
subjects. According to the data of numerous Russian studies, approximately one-second of high school 
students has made their choice of their future profession on the advice or insistence of their parents. There 
is an increased intra-family consolidation in the professional choice of a career / profession by young people 
- in this issue, the mutual influence of parents and children has increased [19]. 

4 CONCLUSIONS 
Successful professional self-determination becomes the key to successful socialization and adaptation 
in the modern labor market. Therefore, one of the most important tasks of the school today is to provide 
students with information, psychological and pedagogical support in forming their own position for the 
implementation of personal, social and professional self-determination. The main participants in the 
professional self-determination of schoolchildren are the children themselves, their parents and 
teachers. 

According to the majority of teachers, more than 50% of graduates do not make their professional choice 
by the time they leave school; in a modern school, special classes are needed to support professional 
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self-determination; for which there should be separate vocational guidance specialists who need to be 
specially trained in the vocational education system. Half of teachers believe that this would be enough 
to improve the qualifications or professional retraining of the teachers themselves. In the absence of 
individual specialists, in the opinion of the majority, it is advisable to entrust career guidance work to a 
psychologist. Among the performers of this work are also named: class teachers, head teachers for 
educational work and subject teachers. 

The majority of teachers (63.9%) see the main task of students' professional self-determination in life 
definition. The technologies of specific vocational guidance practices are most in demand in the modern 
school, while in the opinion of teachers, not only the school, but also the family and parents should play 
a significant role in the work. 

More detailed research is needed on professional career development and counseling that is relevant 
to today's schoolchildren. 
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Abstract 
The coronavirus pandemic that has hit the whole world has provoked a general transition of educational 
institutions to online learning format. This process has affected all levels of education, including higher 
educational institutions. If in the traditional teaching format, the resource of real pedagogical 
communication was the guarantor of academic success for students with different psychological 
characteristics, this is not the case in the online format. In this regard, it can be assumed that the 
personal resources of students, their motivation, self-control and the formation of self-management are 
becoming more important in the situation of online learning format.  

The aim of our study was to study the personal characteristics of students in connection with academic 
success in online courses and build a model based on these factors. 

The methodological basis of the study was the survey method. The sample included 139 students of the 
first and second years of technical training. In order to study the psychological predictors of successful 
online learning, the following methods were used: an abbreviated version of the multi-factor personality 
questionnaire "Big Five" (B5-10); "Scales of academic motivation"; "Brief scale of self-control"; the 
diagnostics of the dominant perceptual modality; J. Raven's scale of progressive matrices, as well as 
the author's self-assessment of the quality of education. 

The results of the study made it possible to identify eight factors from 32 studied variables. The 
performed regression analysis identified four factors from eight that reliably determine the value of the 
learning outcome. Factors that positively affect the learning outcome: "General academic performance", 
"Internal motivation" and "Learning experience ". In this study, the factor" Perceptual development” is 
defined as the factor that negatively effects on academic success. 

In conclusion, academic grades in all subjects over the entire period of study were assigned to the key 
factor "Overall performance". This factor determines the following pattern: In general, successful students 
in off-line learning are successful in online learning format. An additional block of information to the first 
factor is contained in the following factor, which we called "Learning Experience". It includes age and 
course of study. In the context of our research, the most interesting aspect is the intrapersonal aspect of 
the problematic of learning. It is concentrated in the factor "Internal motivation". Another factor identified 
by us "Perceptual development" includes indicators of visual, auditory and motor perception. This factor 
determines the ability to concentrate and not to be distracted from learning activities. In general, the 
resulting model explains 33% of the variance in online learning outcomes. 

Keywords: Mass online courses, online learning success, online learning model, online learning factors, 
psychological characteristics of students. 

1 INTRODUCTION 
The massive transition to online education in connection with the coronavirus pandemic has 
exacerbated the quality and effectiveness of online educational programs. In comparison with face-to-
face training, the online learning as a pedagogical format is quite specific. Therefore, it requires special 
psychological competencies from the listeners. These competencies should undoubtedly be taken into 
account when choosing the form of mastering the course of the discipline, which corresponds to the 
concept of adaptive learning [1]. Several ways of working with online courses within the framework of 
the concept of adaptive learning, related both to methodological and organizational capabilities taking 
into account the psychological characteristics of students are described in literature. 

For the present day, a number of studies have been carried out to identify the relationship between 
academic success and the psychological characteristics of online courses students. However, it is still 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
0492



unclear what kind of students with which psychological profile are more ready to study online. Private 
studies demonstrate the preponderance of the cognitive factor or the emotional one [2]. Risk factors for 
online learning are the minimization of direct interaction between teacher and students. As for 
motivation, the data is different: studies show that there is a decrease or an increase in motivation 
compared to offline learning [3,4]. Self-management and self-efficacy are also considered as necessary 
conditions for the successful implementation of online learning [5,6]. 

In general, the compilation of an online course consists of three components: subject content, 
characteristics of the target audience and knowledge about the digital environment [7]. Both internal and 
external learning predictors are relevant not only for face-to-face learning but also for the online format. 
They represent an interconnected structure. It determines the success and effectiveness of training. The 
significance of a specific predictor depends on the characteristics of the target audience, objectives and 
content of the course, as well as the pedagogical and digital technologies used [8]. This work is devoted 
to the analysis of psychological (personal) aspects of successful online learning. 

2 METHODOLOGY 
The study was carried out at the Institute of Radio Electronics and Information Technologies of Ural 
Federal University in 2018-2019. The sample consisted of 139 students enrolled in the 1-2 courses, 56 
girls and 83 boys were among them. A third of students (44 people) received the online course 
experience at a university for the first time, for the rest (95 people), distance learning experience ranged 
from 2 to 4 subjects. 

The sampled students in the questionnaire were asked to indicate one of the subjects that they took in 
the online format. These subjects belonged to the general educational cycle of disciplines: "Philosophy" 
(67 students), "History" (68 students), "Russian language" (58 students). The success of the course (an 
objective indicator of success) was assessed on a 100-point scale in accordance with the point-rating 
system of the university. The results of students were collected over two sessions in all subjects taught 
in traditional form and online. The assessment of the benefits of this course, the degree of its difficulty 
and the increase in knowledge as a result of taking an online course were taken as subjective indicators. 
The research protocol included students' personal data: gender, age, average grade received by 
students at the university. The basis for the study of psychological predictors was formed by several 
methods: an abbreviated version of the multi-factor personality questionnaire "Big Five" B5-10 [9]; 
"Scales of academic motivation" [10]; "Brief scale of self-control" [11]; diagnostics of the dominant 
perceptual modality [12]; the scale of progressive matrices by J. Raven [13], as well as the author's self-
assessment of the quality of education. The survey of subjects was carried out in an online form using 
the Google Forms service. 

3 RESULTS 

3.1 Personal characteristics of students and the success of studying on an 
online course 

The average values of the indicators of the scales of the methodology "Dominant perceptual modality" 
of the sample of students were low. With the maximum value of the scales equal to 16 on the visual 
scale, the mean value was 4.3 ± 0.7, on the auditory scale - 4.5 ± 0.5, on the kinesthetic scale - 4.7 ± 
1.1. This means that the subjects of our study do not possess any pronounced perceptual modality. 
Since the sample of our study was made up of students of the technical direction of training, therefore, 
the kinesthetic perceptual modality is more pronounced in them and the variability in it is stronger, 
compared to other modalities. 

The average values for all scales of the motivation method are above the median. With the maximum value 
of the scales 20, cognitive motivation was 14.0 ± 0.3, achievement motivation - 13.8 ± 0.3, self-development 
motivation - 13.2 ± 0.4, self-esteem motivation - 11.6 ± 0.3, introjected motivation - 12.3 ± 0.2, external 
motivation - 12.2 ± 0.3, amotivation - 13.8 ± 0.3. The high level of motivation indicates that the subjects in our 
study, when taking online courses, relied more on their own interest, the desire to gain new knowledge and 
broaden their horizons. High average indicators on the achievement motivation scale indicate the desire of 
our subjects to achieve high results in their studies. They are also interested in solving difficult problems. On 
the other hand, amotivation is also strong. We assume that the high values on the amotivation scale are due 
to the fact that the courses that students took in the online format are related to the humanities, while the 
direction of their professional training is technical. On a scale of self-control the maximum value of the scale 
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is 65, and the average value of the group of students was above the median - 39.0 ± 0.8. Thus, the students 
of our study are able to control their behavior and emotions, manage them deliberately. They can also restrain 
impulsive impulses and adequately respond to life events. 

Students' average scores on the Big Five B5-10 methodology scales were above the median. The 
average indicator on the extraversion scale is 7.7 ± 0.2, on the benevolence scale - 9.5 ± 0.2, on the 
conscientiousness scale - 8.9 ± 0.2, on the neuroticism scale - 5.4 ± 0.2, on the openness to experience 
scale - 8.2 ± 0.2. Thus, our subjects have high benevolence, tend to cooperate with people. They are 
altruistic and try to fulfil their obligations. Moreover, our sample is characterized by an average level of 
neuroticism. They cannot be called impulsive, emotional or, on the contrary, very restrained and calm. 
The shift towards low indices on the neuroticism scale means the predominance of emotionally stable 
students.  

The students of the group showed very high results on the scales of the "Raven's Progressive Matrices" 
method. With the maximum value of the scales 12, the average of the A scale is 11.7 ± 0.1, the B scale 
is 11.5 ± 0.1, the C scale is 9.9 ± 0.1, the D scale is 9.6 ± 0.2, and the E scale is 7.9 ± 0.3. From the A 
scale to the E scale, the average value range decreases it is explained by the increase in the complexity 
of the tasks. The final result of the group averaged 50.7 ± 0.5, which corresponds to IQ = 114, i.e. the 
upper limit of the average level of intelligence. 

Of all the psychological indicators, only “Conscientiousness” and the perceptual modality “Visual” found 
significant links with the result of online learning. "Conscientiousness" is positively associated with the 
result of online learning Spearman's correlation coefficient = 0.29 (p ≤ 0.05). In our opinion, this is due 
to the fact that the fundamental difference between the online learning mode and the traditional form is 
significant independence in the organization of educational activities. Therefore, “Conscientiousness” is 
just one of those personal qualities that contribute to the high-quality assimilation of educational material 
which leads to a high result. 

The found relationship between the result of online learning and the indicator of visual perceptual 
modality turned out to be negative Spearman's correlation = - 0.21 (p ≤ 0.05). We assume that with such 
form of education, in comparison with the traditional one, an increased load falls on the visual signaling 
system, because all information comes from the computer screen. The overload of the visual system, 
which is so familiar to everyone who works on a computer for a long time, has a negative effect on the 
process of perception of educational information and, ultimately, on the result of online learning. This is 
probably more pronounced in those for whom visual perception is more pronounced. 

3.2 Factorial matrix of student success in online courses 
All 32 studied variables were selected to determine the factors that make up psychological predictors of 
online learning success. Through parallel analysis, we have determined that the optimal number of factors 
is eight. The factor matrix is presented in Table 1. 
The first factor gives positive loads on all scales of the Big Five B5-10 test, except for the “Neuroticism” 
scale (negative load), as well as on the “Cognitive motivation” and “Achievement motivation” scales, which 
refer to intrinsic motivation. Taking into account the input variables, this factor was designated by us as 
“Openness to the world”. 
The second factor gives large loads on all scales of the Raven tables, except for the variable "Scale A". 
For this variable, the load does not exceed 0.5. The revealed patterns make it possible to call this factor 
"Intellect". 
The third factor gives the load on the indicators of the scale: "Motivation of self-esteem", "Introjected 
motivation" and "External motivation". All of these types of motivation refer to external motivation. It also 
negatively correlates with the indicator of the "Self-control" scale. Based on this, we define this factor as 
the factor "External motivation". 
The fourth factor loads the indicators of the average score for general courses (both real and declared by 
the subjects). This factor was designated by us as "General academic performance". 
The fifth factor gives the load on the scales "Motivation for self-development", "Amotivation" and "Self-
control". This factor is defined by us as "Internal motivation". 

The sixth factor gives negative loads on age and course. It also gives positive loads on the declared 
average score and perceived usefulness of the course. We named this factor “Learning Experience” based 
on variables. 
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The seventh factor loads only the perceptual modality test indicators. This indicates the absence of any 
connections of perceptual modalities with other variables and indicates the independence of this 
technique from other techniques used in the study. Based on this, we designated this factor as 
"Perceptual development". 

The eighth factor connects the subjective difficulty of the online course, its usefulness and the feeling of a 
change in the level of knowledge after completing the online course, which indicates the relationship of 
these categories in the perception of students. We called this factor "Attitude towards the course." 

In most cases, the factors were formed in accordance with the methods: the "Intelligence" factor, the 
"External motivation" factor, the "Perceptual development" factor. Some of the factors represent formal 
indicators: the factor "Learning experience", the factor "General academic performance". There is a 
factor of subjective attitude towards the online course factor "Attitude towards the course". And the most 
complex construct is the factor "Openness to the world", which, along with the scales of the Big Five B5-
10 test, included the scales of intrinsic motivation. 

Table 1. Factor matrix of predictors of online learning 

Variables 
Factor 

1 2 3 4 5 6 7 8 
Sex 0,2 0,1 0,1 -0,4 0,0 0,0 -0,3 0,3 
Age -0,1 0,0 0,0 0,2 -0,1 -0,7* -0,1 -0,1 
Course of Study -0,1 -0,1 -0,1 0,0 -0,1 -0,8* -0,2 0,0 
Average score in all subjects for the entire period 
of study 

0,0 -0,1 -0,1 0,9* 0,0 0,0 0,0 0,1 

Number of subjects studied remotely -0,2 -0,2 -0,4 0,0 -0,2 0,4 -0,3 0,1 
Score in this subject 0,0 0,0 0,1 0,3 0,1 0,5* -0,2 0,0 
Changing the level of knowledge in this subject 0,1 0,0 0,0 0,0 -0,1 0,4 -0,1 0,7* 
Usefulness of the course 0,2 0,2 -0,1 -0,1 -0,1 0,5* -0,1 0,5* 
Course difficulty 0,0 -0,1 0,1 0,0 0,0 -0,1 0,3 0,6* 
Average mark in face-to-face courses 0,0 -0,1 0,0 0,8* 0,0 -0,1 0,1 -0,1 
Extroversion 0,7* 0,0 0,0 -0,1 -0,1 0,1 0,1 -0,3 
Benevolence 0,6* 0,1 0,1 0,0 0,0 0,1 0,0 0,0 
Conscientiousness 0,5* 0,2 0,0 0,4 0,2 0,0 0,1 0,3 
Neuroticism -0,7* 0,0 0,0 0,2 -0,1 0,0 0,2 -0,2 
Openness to experience 0,8* 0,0 0,0 0,0 -0,1 0,2 0,1 -0,3 
Visual 0,2 0,0 0,0 0,1 -0,1 0,1 0,8* -0,1 
Audial 0,0 0,0 0,1 0,0 0,0 0,1 0,8* 0,1 
Kinesthetic 0,1 -0,2 0,0 0,1 0,0 -0,1 0,8* 0,1 
Cognitive motivation 0,7* 0,1 -0,1 0,1 0,0 0,0 0,1 0,3 
Achievement motivation 0,7* 0,0 0,0 0,2 0,0 0,0 0,1 0,2 
Self-development motivation 0,0 -0,2 0,2 0,0 0,8* 0,1 0,0 -0,1 
Self-esteem motivation 0,0 -0,1 0,7* 0,1 0,1 0,1 0,0 0,0 
Introjected motivation 0,0 -0,1 0,8* 0,0 -0,1 0,0 0,0 0,0 
External motivation 0,0 0,0 0,9* -0,1 -0,2 0,0 0,0 0,0 
Amotivation 0,1 -0,1 -0,2 0,0 0,8* 0,0 -0,1 -0,1 
Self-control -0,1 0,0 -0,5* 0,1 0,6* 0,1 -0,2 0,1 
Raven Scale A -0,3 0,3 0,0 0,1 0,3 -0,2 -0,1 -0,1 
Raven Scale B 0,1 0,6* 0,0 -0,2 0,0 0,2 0,0 0,1 
Raven Scale C 0,2 0,7* -0,1 0,1 0,0 -0,1 -0,1 0,0 
Raven Scale D 0,0 0,8* 0,0 -0,1 -0,1 0,2 0,0 -0,1 
Raven Scale E 0,0 0,8* -0,1 0,1 -0,2 -0,1 -0,1 -0,1 
Raven(final score) 0,0 1,0* 0,0 0,0 -0,1 0,0 -0,1 0,0 

* - marked factor loads greater than 0.5 
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3.3 Regression Factor Model of student success in online courses 
Using these factors, we built a regression model with step by step exclusion of variables, the target 
variable of which is the score for the online course (Table 2). Of the factors we obtained, only four were 
included in the model. The following factors have a positive effect on the course score: "General 
academic performance", "Intrinsic motivation" and "Academic" experience. "The factor "Perceptual 
development" has a negative effect. 

The influence of the factor "General academic performance" on the learning outcome confirms that if a 
student studies well in full-time traditional form, then he also studies successfully online. Highlighting 
this factor is an important fact indicating that successful students in training are successful regardless 
of the format of training: full-time or online. Thus, everything that has been accumulated in pedagogical 
experience and psychological research aimed at a high-quality learning outcome also takes place in 
online learning. This conclusion should reassure those educators who doubt the effectiveness of online 
learning. The presence of this factor does not separate, but unites different forms of education: full-time 
and online learning. 

Table 2. Indicators of the multiple linear regression model of online learning success 

Variable Coefficient t value Significance level 

Constant 81,63 66,44 0,00 

General academic performance 6,81 5,46 0,00 

Intrinsic motivation 3,55 2,98 0,00 

Learning experience 4,43 3,77 0,00 

Perceptual development −2,93 −2,45 0,02 

The factor "Intrinsic motivation", which is of great importance for the success of any learning in online 
learning conditions, is of exceptional importance. Special attention should be paid to the indicator of 
self-control, which is included in this factor. For successful online learning, high self-organization of 
learning activities is important and the importance of self-control as a predictor of the success of online 
learning increases significantly. For the online form of education, the factor of self-organization is much 
more significant than for the traditional one. In full-time training, a schedule of educational activities is 
planned and a schedule of classes is drawn up. In online learning, the student himself plans the timing 
and pace of the educational process, deciding what time of day and days of the week it is most 
convenient for him to work with educational content. In the full-time form of training, direct contact with 
the teachers and students prompts and reminds of the need to perform educational actions, with the 
online form of training, all reminders and tips are only in the computer itself. Although a modern student 
practically does not part with a gadget which means that the reminder is constantly with him. This is a 
reminder of a completely different property because no one sees the student's reaction to this, only 
conscience and an “inner voice”. That is why the personality qualities of the student also become very 
important for successful online learning. 

The inclusion in the factor "Intrinsic motivation" of the indicator of amotivation with a positive sign does 
not agree with the generally accepted ideas about the motives of educational activity. Some publications 
also drew attention to amotivation as a predictor of successful online learning, when the learning 
outcome arises not due to, but in spite of this fact [1]. Therefore, this factor can be distinguished as a 
distinctive predictor of online learning from traditional learning. The lack of direct control on the part of 
the teacher, which arises in online learning, in contrast to the traditional form, determines a different 
attitude to learning activity and behavior in relation to it. In the absence of face-to-face contact with the 
teacher, the student feels liberated and free in his educational activities, showing both positive 
educational qualities: conscientiousness, self-organization  

and negative ones: laziness and procrastination. The latter are probably determined by the scale of 
amotivation, the method we have chosen. As our data show, in fact, contrary to the accepted 
interpretation, amotivation contributes to higher results of online learning. Probably, the inner attitude 
captured by the scale of amotivation precisely fixes the feature of online learning associated with the 
possibility of self-organization of educational activity. 
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The learning experience factor has a positive effect on the effectiveness of online learning, but the 
variables age and course of study included in it have negative values. This factor shows how with age 
and the transition of first-year students to the second year, their behavior and attitude towards learning 
change. In the first year, students try to learn, readily complete educational tasks. They want to get the 
maximum result based on the results of training. They strive to show their best side in a new place of 
study and the lack of direct control from the teacher does not bother them, but perhaps even stimulates 
them. In the second year, they are more calculating. They perceive the educational material in a 
differentiated way. They can selectively perform educational tasks and achieve a result with the lowest 
cost. That is why the learning outcome is not as high as in the first year. This trend is even intensified in 
online learning, as the controlling role of the teacher goes into the "shadow". Adaptation to student life 
often leads to a redistribution of priorities and time devoted to studying and other outside educational 
activities, which leads to a decrease in learning outcomes and the performance of senior students in 
general. 

The factor "Perceptual development" most likely determined the ability to concentrate and not be 
distracted from learning activities. Since its impact on the effectiveness of online learning is negative, it 
can be assumed that students with a high level of visual, auditory or motor perception receive poor 
results of online learning due to the fact that they are distracted and not focused enough. With online 
learning, the work of the human sense organs is enhanced from a passive state associated with the 
perception of information, they are forced to work actively. All human signal systems: visual, auditory, 
kinetic during online learning are in constant operation, since even hand motor skills, depending on the 
use of gadgets and become an active assistant in the learning process. Therefore, the oversensitivity of 
any sensory system is an interfering factor. It is no coincidence that all three indicators of the method of 
perceptual modality with a high probability were included in this factor, which we designated as 
"Perceptual development". 

This model, which consists of four factors: "Overall performance", "Intrinsic motivation", "Learning" 
experience "and" Perceptual development "reliably explains 33% of the variance in learning outcomes 
online. A successful student in online learning will be a student who successfully studies in other 
subjects, strives to gain knowledge and is focused on learning. At the same time, such a characteristic 
is likely to be possessed by a first year student, rather than senior students. 

4 CONCLUSIONS 
The findings are somewhat expected. The conclusion that a successful student is successful in any 
teaching format obviously requires no comment for traditional (face-to-face) teaching. However, in the 
situation of online learning, our results can be interpreted in different directions. First, the discussion can 
focus on the final score for an online course. It is possible that a high grade for an online course is 
achieved by a student not due to personal characteristics and competent pedagogical design of an 
online course, but due to weak control and incomplete grading system. According to teachers, students 
and independent experts, this is a fairly widespread phenomenon in the still not developed 
methodologically online teaching format. Secondly, the psychological characteristics that we brought 
into the focus of the research on the basis of published works on similar topics may require revision and 
addition. In any case, social reality is rapidly transforming, and the tendency to study the personal 
characteristics of people by objective (instrumental, psychophysiological) methods, to a certain extent, 
raises the question of the relevance of classical psychodiagnostic tools in modern civilizational 
conditions, including in application to psychological and pedagogical problems. 
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IMPLEMENTING NEW IDEAS: MANAGING REALITIES OF SAFETY 
AND SECURITY IN SOUTH AFRICAN PUBLIC PRIMARY SCHOOLS 

Gladys M Sibanda 
Tshwane University of Technology (SOUTH AFRICA) 

Abstract 
Background: Imagine South Africa being one of the jurisdictions with top-quality education in the world. 
A society where the right to basic education and knowledge is not highly valued; but also implemented 
alongside appropriate safety and security networks, and high-level infrastructure and technology. A 
country like Finland, a tiny Nordic country with a population of about 5.5 million, is an example of how 
to manage safety and security at schools while at the same time offering quality education. In South 
Africa, and in the current wave of debates about schools safety and security and court cases on safety 
in schools, the ever-escalating progress and sustained quality education exhibited by the Finnish 
government is what we need. Much can be done in South Africa, including the improvement of the 
framework for managing safety and security in our schools. The United Nations Convention of the Rights 
of the Child states every child has the right to be safe. Despite this mandate, South Africa has a serious 
challenge of insecurity at schools.  

Purpose: This research aims to: (a) to explore the concept of safety as it is interpreted by schools in 
South Africa, and analyse through the synthesis of case law, the extent to which schools are committed 
to the goal of creating safe and healthy school environments; (b) to identify new organisational and 
management practices that promote the safety of school staff and users, and to determine if lean thinking 
can be used to reduce the barriers related to the cost and inefficiencies of managing and promoting 
safety.  

Overall, the aim of this paper is to present an internationally competitive framework aimed at improving 
the management of school safety in South Africa. 

Methodology: Purely desktop and relying on secondary data obtained from institutions such as Stats 
South Africa, the South African Human Right Commission, and the Department of Basic Education. 
Three theories will be used in this research, name: Human Rights-Based Theory; Hirch’s theory of social 
control; and Sameroff’s Transactional Ecological Developmental model.  

Conclusions: According to a broad interpretation of safety, which encompasses well-being in its widest 
sense, a comprehensive school safety management approach had not been fully realised by schools in 
South Africa. 

Keywords: South African Constitution of 1996, United Nations Convention of the Rights of the Child, 
managing school safety, management barriers, educational management, South African education, lean 
thinking, organizational processes, safety recommendations, Human Rights-Based Theory; Hirch’s 
theory of social control; and Sameroff’s Transactional Ecological Developmental model. 

1 INTRODUCTION 
According to the United Nations Convention of the Rights of the Child (CRC) in addition to the rights of 
education provided to children, every child has the right to be safe (United Nations, 2012). Equivalent 
covenants and conventions can be found at the continental level in Africa. For instance, the African 
Charter on Human Rights and Peoples’ Rights (ACHRP) sometimes called the Banjul Charter, states in 
Article 17(1) that every individual shall have the right to education. (Sibanda, 2018). The Charter is 
central to the evolution of human rights instruments in Africa and understanding of the right to education 
in the context of this paper. The ACHRP should be read in conjunction with the African Charter on the 
Rights and Welfare of the Child (ACRWC), adopted in Addis Ababa, Ethiopia, on 11 July 1990 and that 
entered into force on 29 November 1999, which in Article 11(1) states that “every child shall have the 
right to education”. Article 11 of the ACRWC further requires state parties to ensure the realisation of 
this right. The Constitution of the Republic of South Africa of 1996 provides in section 29(1) that 
"Everyone has the right (a) to a basic education, including adult basic education, and (b) to further 
education, which the state through reasonable measures, must make progressively available and 
accessible." This is a very critical constitutional mandate and enshrinement of the right to education in 
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the context of education management. Section 29(1) rights must be read with the right in section 12(1) 
of the Constitution on freedom and security of a person, which generally reads, “Everyone has the right 
to freedom and security of the person, which includes the right— … (c) to be free from all forms of 
violence from either public or private sources.”  

Children's rights is one of seven focus areas identified by the South African Human Rights Commission 
(SAHRC) as requiring a dedicated focus in order to effectively fulfil its mandate of promoting, protecting 
and monitoring the realisation of the rights of children in South Africa. To this end, the Children’s Rights 
Portfolio of the SAHRC seeks to protect, promote, and educate on children's rights, and advocates for 
legislative and policy reform to create awareness and participates in advancing children rights both at 
the domestic, regional and international levels. An important observation is that the South African 
National Development Plan’s objective is to have by “2030 people living in South Africa… feel safe at 
home, at school and at work, and they enjoy an active community life free of fear’’ (NDP 2030, 2012:73). 

Imagine South Africa as one of the jurisdictions with top-quality education in the world. A society where 
the right to basic education and knowledge is not highly valued; but also implemented alongside 
appropriate safety and security networks, and high-level infrastructure and technology. Unfortunately, 
laws and normative frameworks have to prevent the insecurity visited upon South African learners. 
Some authors, Kozik et al., (1999) have argued that despite all the mandates to provide learners with 
safe environment, child injuries, for example, are replacing infectious disease as the leading cause of 
mortality in developing countries.  

The management of South Africa leaves much to be desired, and it is not exemplary to the other 
countries in the African continent as it should. A country like Finland, a tiny Nordic country with a 
population of about 5.5 million, is an example of how to manage safety and security at schools while at 
the same time offering quality education. In South Africa, and in the current wave of debates about 
schools safety and security and court cases on safety in schools, the ever-escalating progress and 
sustained quality education exhibited by the Finnish government is what we need. Much can be done in 
South Africa, including the improvement of the framework for managing safety and security in our 
schools.  

The aim of this paper is to: (a) to explore the concept of safety as it is interpreted by schools in South 
Africa, and analyse through the synthesis of case law the extent to which schools are committed to the 
goal of creating safe and healthy school environments; (b) to identify new organisational and 
management practices that promote the safety of school staff and users, and to determine if lean thinking 
can be used to reduce the barriers related to the cost and inefficiencies of managing and promoting 
safety. The study in this paper is purely desktop and relying on secondary data obtained from institutions 
such as Stats South Africa, the South African Human Right Commission (SAHRC), and the Department 
of Basic Education (DBE). Three theories will be used in this research, name: Human Rights-Based 
Theory; Hirch’s theory of social control; and Sameroff’s Transactional Ecological Developmental model. 
Hirsch's theory of social control and Sameroff’s Transactional Ecological Developmental model speak 
to exposure to the violent environment outside school and other ecological (environmental) factors, 
respectively.  

This paper hypothesizes that the Human Rights-Based Theory; Hirch’s theory of social control; and 
Sameroff’s Transactional Ecological Developmental model will help South African authorities develop 
an internationally competitive framework aimed at improving the management of school safety in South 
Africa. The preliminary argument in this paper is that a comprehensive school safety management 
approach had not been fully realised by schools in South Africa. 

2 THE STATE OF SCHOOL SAFETY IN SOUTH AFRICA: A BIRD'S EYE VIEW 

2.1 General: School Safety defined 
The concept of 'safety in schools’ is defined differently by different authors and it is sometimes context 
and jurisdiction based. Butcher & Manning (2005) and Hernandez, Floden, and Bosworth (2010), for 
example, respectively provide a functional definition of a safe school as relating to an environment that 
is conducive and positive to teaching and learning that is free from any form of violence - be it real or 
perceived and including being free from violence emanating from disciplinary procedures of the school. 
In this paper, a more practical definition by Hull (2010) that alludes to the stakeholder interaction in the 
school, the school's culture and the presence of resources to respond to threats and hazards is 
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preferred. Issues of school safety can only be properly managed when a comprehensive and wider 
approach to deal with school insecurity is adopted.  

In my view, this approach must include issues of health, risk, violence, a safe learning environment and 
infrastructure. An analysis of South African case law on basic education, particularly Constitutional Court 
jurisprudence, supports this approach. In another case, commonly known as the school textbook case, 
Minister of Basic Education v Basic Education for All [2016] 1 All SA 369 (SCA), the judge declared that 
“failure by the Limpopo Department of Education and the Department of Basic Education to provide 
textbooks to schools in Limpopo is a violation of a right to basic education.” These cases, in my view, 
confirms what I considered as the desired approach in this paper on the issues of school safety- an 
approach that includes issues of health, risk, violence, safe learning environment and infrastructure. In 
another case, for example, The Governing Body of the Juma Musjid Primary School v Essay NO (Juma 
Musjid case) 2011 7 BCLR 651 (CC), the Constitutional Court decried the problem of apartheid-inherited 
school infrastructure facilities that continue to plague South African education system. “The inadequacy 
of schooling facilities, particularly for many blacks, was entrenched by the formal institution of apartheid, 
after 1948, when segregation even in education and schools in South Africa was codified. Today, the 
lasting effects of the educational segregation of apartheid are discernible in the systemic problems of 
inadequate facilities, and the discrepancy in the level of basic education for the majority of learners”, 
said the Court. In the case of Centre for Child Law v Government of the Eastern Cape Case No 504/10, 
Eastern Cape High Court 2011, the court dealt with under-resourced schools in the Eastern Cape. The 
central argument was that under-resourcing or the lack of adequate facilities in the schools was a 
violation and denial of the learners’ right to basic education (MacConnachie & MacConnachie, 
2012:556). The case demonstrates the importance of other interdependencies to the full realisation of 
the right to basic education and safety at schools 

2.2 School Safety: Causes and Facts 
In 2019, the Portfolio Committee on Basic Education and Portfolio Committee on Police met jointly to 
receive a briefing from the Department of Basic Education (DBE) and the South African Police Service 
(SAPS) on safety and security in schools. The Minister expressed concern that school violence “was a 
matter of huge concern to the education system, as it had a negative impact on the work of the 
Department. She added that bullying remains a major challenge, as it most often occurred in the 
classroom, generally in the absence of a teacher.” South African case law and other reports in education 
management are replete with instances of clear lack of safety and security afforded to South African 
learners. UNESCO (2017), for example, reports that about 246 million children are affected by school 
violence around the world. One in five learners is at the risk of violence at schools (Meyer & Chetty, 
2017). Violence in schools has taken many manifestations, including learner-on-learner violence such 
as bullying, sexual violence, physical assault, threats of violence, psychological abuse, gang violence, 
(Burton & Leoschut, 2013; Equal Education, 2016; Brown, Simelane & Malan, 2016). There is 
unfortunately also educator-on-learner violence. The South African Human Sciences Research Council 
(HSRC) and the South African Department of Basic Education (DBA) has reported what it regards as 
the possibility of teachers and learner carrying all kind of weapons within the school premises (HSRC, 
2017).  

The common observation is that the spiralling acts of violence in South African schools has been 
attributed to a number of factors, the main consideration to be incidence of crime and violence in 
communities with learners having easy access to weapons (Ngqela & Lewis, 2012; Burton, Leoschut & 
Bonora, 2009); the culture of indiscipline of learners, unemployment and poverty in communities; lax 
control and easy access to school premises (WHO, 2019; Mathe, 2008), lack of recreational facilities, 
and overcrowding (Ncontsa & Shumba, 2013; Masitsa, 2011).  

Clearly, violence is a serious problem in South African schools and the DBE is failing to deal with it 
appropriately. Incidents of bullying are increasing exponentially. It becomes more concerning when the 
teachers are also responsible as villains in the reported acts of violence and insecurity at schools as 
reported by the HSRC 2017). An inescapable fact is that as a developing country South Africa has many 
communities that are still suffering from the disadvantages of the past Apartheid system of governance. 
For instance, learners from informal and disadvantaged communities, are faced with or exposed to 
violence in those communities almost daily (Mathe, 2008; Cluver, Bowes & Gardner, 2010; Ncontsa & 
Shumba, 2013). Violence in communities seems to influence the behaviour of learners at schools 
negatively, to an extent that some of the learners who are victims of community violence subject other 
learners on school grounds to the same acts of violence. (Brown, Simelane & Malan, 2016). The 
aggressive behaviour of South African learners makes news reports almost monthly.  
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As stated at the beginning of this paper, the Human Rights-Based Theory forms the crux of the approach 
human rights-based approach (HRBA) to securing school safety, alongside Hirch’s theory of social 
control and Sameroff’s Transactional Ecological Developmental. In implementing school safety in the 
context of HRBA one has to understand also the content and the obligation of the right of education. 
The UN Committee on Economic, Social and Cultural Rights (CESCR) General Comment 13, defines 
the content and obligation of the right to education in terms of four components: (a)Availability: Meaning 
that not only must education be free, but it must also be supported by adequate infrastructure and well-
trained educators; (b) Accessibility: meaning that access to education must be free from all forms of 
unfair discrimination, and intentioned and positive steps must be taken to ensure that learners who have 
been marginalised do have fair access to the education system; (c) Acceptability: meaning that the 
content of education must be fit for purpose, particularly it must be socially relevant and culturally 
appropriate; be of good quality dispensed by professionally qualified educators, and the schooling 
environment must be safe for all stakeholders, and (d) Adaptability: Meaning that education must be 
adapted to suit particular contexts.  

The above four components, collegially called the 4As, are key to the broader understanding of security 
in schools. Security, for example, can also include or be influenced by the infrastructure of the school 
and the school’s adaptability to meet particular circumstances and contexts of the learners. In the case 
of Western Cape High Court in Western Cape Forum for Intellectual Disability v Government of the 
Republic of South Africa 2011 5 SA 87 (WCC) para. 52 (the Western Cape Forum Case) safety of 
learners with special needs was a concern. The court in the issue of “the rights of children with severe 
and profound intellectual disabilities to basic education” concluded that “the State has a duty to provide 
equally for the education of all children, including those with severe and profound disabilities.”  

Sadly, the South African education authorities sometimes argue against liability for violence and/or 
injuries suffered by learners whilst at school or performing school-related activities. A case in point is 
Louw and another v MEC (Member of the Executive Committee) for Education and Culture, Freestate 
and another 2006 (1) SA 192 (SCA), known as the Ficksburg case, a ten-year-old learner registered at 
the Ficksburg Laerskool, nearly drowned and suffered severe brain damage whilst under supervision of 
a teacher in Governing Body post (appointed under section 20(10) of South African Schools Act No 84 
of 1996) at compulsory swimming activity of the school. The state defended itself by stating it is not 
liable because the teacher is the employee of Governing Body. The Supreme Court of Appeal (SCA) 
confirmed the lower Court judgment that the State is liable. The SCA agreed with lower court judgement 
and found that Section 20 (10) of SASA referred not to the issue of the State's liability under Section 20 
(1) for damages claimed due to negligence and injury, but only to the State's liability for claims arising 
from a public school's failure to honour its contractual obligations towards the educators in its employ. 
The Judge found That Section 20 (10) does not absolve the State from the liability for damages placed 
upon it by Section 60 (1) of the Schools Act and that this section's aim was merely to release the State 
from any liability for any contractual claims with regard to salaries and/or benefits etc. that educators 
employed by SGB's might have against those SGB's. The judge further found that the State alone and 
not the school singly or jointly was responsible and liable, under Section 60 (1) of the Schools Act, for 
the damages claimed by the parents in respect of the injuries suffered by their son. 

3 CONCLUSION: WHICH IS THE BEST WAY TO MANAGING THE REALITIES 
OF SAFETY AND SECURITY IN SOUTH AFRICA PUBLIC SCHOOLS? 

In summary, the finding from the research in this paper is that the problem of school safety and security 
has many causes categorised broadly into personality traits and behaviour of learners; family dynamics; 
school dynamics; and social dynamics (Nieuwenhuis, 2007; Mathe, 2008; Smit, 2010). Violent attitudes 
and behaviours rub off the learners and instil in them the behaviour that is not acceptable in the schooling 
environment (Burton & Leoschut, 2013). School safety in South Africa is a serious and significant issue 
and has been like that for a long time.  

In my view, the ineffective governmental guidance and policy on school management, including the 
reluctance of the government to take responsibility for insecurity at school and implement corrective 
measures is to blame. The attitude and approach of the South African education authorities towards 
school safety must first change for the better if the problem is to be handled successfully. Overall, 
ineffective school safety management, and other incidental and/or peripheral issues such as cost and 
waste, inefficiency, and bureaucracy contribute to the continuing climate of insecurity. These issues are 
key targets of lean thinking when it comes to formulating a better approach to safe schools. Applied 
practically, the lean thinking approach to managing safety at schools will require a series of steps, which 
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inherently include SWOT Analysis. For instance, it will include assessing safety performance and issues 
of the schools, identifying improvement opportunities and the capacity of schools to implement such 
opportunities and determining the role of all stakeholders – learners, parents, School Governing Bodies 
(SGBs) and the DBE in the improvement process. Also relevant will be the task of value stream mapping 
as an aspect of lean thinking used as a diagnostic tool to improve financial and non-financial 
performance with regard to safety at school. (Paciarotti, Ciatteo, & Giacchetta, 2011). 

The question is: Which is the best way to managing the realities of safety and security in South Africa 
public schools? One must note from the onset that the DBE has the National School Safety Framework 
as the primary strategic response to school violence. The key characteristic of the framework is that it 
is comprehensive in approach and seeks to coordinate and consolidate all school safety interventions 
in the sector. Furthermore, school safety is now one of six (6) apex priorities for the current South African 
government. Moreover, the priorities are implemented in partnerships with the Department of Justice 
and the Department of Social Development. There are also the so-called National School Safety 
Steering Committee aimed at introducing interventions to address risk schools. Back to the question: 
Research both nationally and internationally suggests that school safety must be broadly understood to 
go beyond the issue of safety per se. Though not a panacea for the problem, proper education 
management framework and practices will go a long way in helping the South African education 
authorities to secure safety at schools. How to effectively manage school safety also depends on the 
approach employed. The lean thinking approach, underscored by HRBA, can effectively combat the 
challenge of safety and insecurity at schools. Through this approach, all initiatives and interventions will 
be coordinated. For instance, the safety budget can be maximized. Further, both parents and School 
Governing Bodies must be more involved in issues of safety and safety budget.  

Leaving the principal and School Management Team (SMT) to ensure safety at schools is no longer 
enough. All hands must be on deck. It is a positive step that at realising the problem of school safety the 
government adopted a collaborative approach and crafted the Review of the Collaborative Protocol with 
the following stakeholders: Department of Higher Education and Training; Department of Social 
Development; Department of Justice; Department of Health; Department of Sports/Arts and Culture; 
Department of Transport; Public Works; Metro Police; South African Local Government Association; 
Community Police Forums; and the Private Security Industry Regulatory Authority. Further, the DBE has 
a framework for a whole school approach – a strategy advocated for in the 2008 National School 
Violence Study (NSVS), as a result of the realisation that a school comprises several interdependent 
components, including learners, educators, principals, parents, school bodies and teams. These 
components must therefore work together to deal with school safety.  
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Abstract 
Both the World Health Organisation's International Classification of Diseases and the Diagnostic and 
Statistical Manual of Mental Disorders of the American Psychiatric Association include communication 
disorders among the core symptoms of Autism Spectrum Disorder. 

This paper aims to trace the differential response to a socio-communicative training program in 
students with neuronal diversity, specifically 10 students with autism spectrum disorder. To do this, we 
assess the initial level of pretest communicative competence in a group of children and adolescents 
with autism spectrum disorder as compared with a control group of some other 10 students with typical 
development, the two groups being matched in gender, number of subjects, verbal mental age, and 
chronological age.  Once both sets of students receive training in referential communication following 
the ecological paradigm, we evaluate their communicative competence by means of a post-test task in 
order to observe the differences obtained in the quality of the messages produced by both trained 
groups. Later we assess the generalisation of learning in terms of time and materials by using a 
transfer task. 

The results obtained in both groups following the implementation of the training programme are 
presented together with the differential effects that this has had on students with Autism Spectrum 
Disorder compared with students with typical development. 

We conclude our paper by discussing the educational implications of these findings for our target 
population in respect of the previous literature in this area of study. The importance of work conducted 
in the educational field of communication in general, and more specifically in referential 
communication, is particularly valued. 

Keywords: Special Education, Inclusive learning, Autism Spectrum Disorder, Referential 
Communication, Intervention.  

1 INTRODUCTION  
In its fifth version (DSM-5), the Diagnostic and Statistical Manual of Mental Disorders of the American 
Psychiatric Association includes autism spectrum disorders [1] under the category of 
“neurodevelopmental disorders” (see Table 1). 

Table 1. “Neurodevelopmental disorders” in the DSM-5 [1, p. 31]. 

NEURODEVELOPMENTAL DISORDERS are a group of conditions with onset in the developmental 
period.  

The disorders typically manifest early in development, often before the child enters grade school, and 
are characterized by developmental deficits that produce impairments of personal, social, academic, 
or occupational functioning. The range of developmental deficits varies from very specific limitations of 
learning or control of executive functions to global impairments of social skills or intelligence. 

More specifically, the American Psychiatric Association [1] highlights difficulties in the social and social-
communicative areas, as well as behavioural problems and cognitive flexibility deficits (see Table 2). 
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Table 2. “Autism spectrum disorder” in the DSM-5 [1, p. 31]. 

AUTISM SPECTRUM DISORDER is characterized by persistent deficits in social communication and social 
interaction across multiple contexts, including deficits in social reciprocity, nonverbal communicative behaviors used 
for social interaction, and skills in developing, maintaining, and understanding relationships. In addition to the social 
communication deficits, the diagnosis of autism spectrum disorder requires the presence of restricted, repetitive 
patterns of behavior, interests, or activities. 

Furthermore, the following diagnostic criteria are established (see Table 3): 

Table 3. Diagnostic Criteria: “Autism spectrum disorder” in the DSM-5 [1, p. 50, 51]. 

A. Persistent deficits in social communication and social interaction across multiple contexts, as manifested by the 
following, currently or by history (examples are illustrative, not exhaustive; see text): 

1. Deficits in social-emotional reciprocity, ranging, for example, from abnormal social approach and failure of 
normal back-and-forth conversation; to reduced sharing of interests, emotions, or affect; to failure to initiate or 
respond to social interactions. 
2. Deficits in nonverbal communicative behaviors used for social interaction, ranging, for example, from poorly 
integrated verbal and nonverbal communication; to abnormalities in eye contact and body language or deficits 
in understanding and use of gestures: to a total lack of facial expressions and nonverbal communication. 
3. Deficits in developing, maintaining, and understanding relationships, ranging, for example, from difficulties 
adjusting behavior to suit various social contexts; to difficulties in sharing imaginative play or in making friends; 
to absence of interest in peers. 

Specify current severity: 
Severity is based on social communication impairments and restricted, repetitive patterns of behavior (see 
Table 4). 

B. Restricted, repetitive patterns of behavior, interests, or activities, as manifested by at least two of the following, 
currently or by history (examples are illustrative, not exhaustive; see text): 

1. Stereotyped or repetitive motor movements, use of objects, or speech (e.g., simple motor stereotypies, lining 
up toys or flipping objects, echolalia, idiosyncratic phrases). 
2. Insistence on sameness, inflexible adherence to routines, or ritualized patterns of verbal or nonverbal 
behavior (e.g., extreme distress at small changes, difficulties with transitions, rigid thinking patterns, greeting 
rituals, need to take same route or eat same food every day). 
3. Highly restricted, fixated interests that are abnormal in intensity or focus (e.g., strong attachment to or 
preoccupation with unusual objects, excessively circumscribed or perseverative interests). 
4. Hyper- or hyporeactivity to sensory input or unusual interest in sensory aspects of the environment (e.g., 
apparent indifference to pain/temperature, adverse response to specific sounds or textures, excessive smelling 
or touching of objects, visual fascination with lights or movement). 

Specify current severity: 
Severity is based on social communication impairments and restricted, repetitive patterns of behavior (see 
Table 4). 

C. Symptoms must be present in the early developmental period (but may not become fully manifest until social 
demands exceed limited capacities, or may be masked by learned strategies in later life). 
D. Symptoms cause clinically significant impairment in social, occupational, or other important areas of current 
functioning. 
E. These disturbances are not better explained by intellectual disability (intellectual developmental disorder) or global 
developmental delay. Intellectual disability and autism spectrum disorder frequently co-occur; to make comorbid 
diagnoses of autism spectrum disorder and intellectual disability, social communication should be below that expected 
for general developmental level. 
Note: Individuals with a well-established DSM-IV diagnosis of autistic disorder, Asperger’s disorder, or pervasive 
developmental disorder not otherwise specified should be given the diagnosis of autism spectrum disorder. 
Individuals who have marked deficits in social communication, but whose symptoms do not otherwise meet criteria for 
autism spectrum disorder, should be evaluated for social (pragmatic) communication disorder. 
Specify if: 

With or without accompanying intellectual impairment 
With or without accompanying language impairment 
Associated with a known medical or genetic condition or environmental factor (Coding note: Use additional 
code to identify the associated medical or genetic condition.) 
Associated with another neurodevelopmental, mental, or behavioral disorder (Coding note: Use additional 
code[s] to identify the associated neurodevelopmental, mental, or behavioral disorder[s].) 
With catatonia (refer to the criteria for catatonia associated with another mental disorder, pp. 119-120, for 
definition) (Coding note: Use additional code 293.89 [F06.1] catatonia associated with autism spectrum disorder 
to indicate the presence of the comorbid catatonia.) 
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Additionally, the DSM-5 establishes three levels of severity for ASD which the manual presents in a 
separate table (see Table 4 in this paper). In this way, the disorder is conceptualized as a continuum 
in terms of the extent of the affection [2]. 

Table 4. Severity levels for “Autism spectrum disorder” in the DSM-5 [1, p. 52]. 

Level 3: Requiring very substantial support 
Social Communication: 
Severe deficits in verbal and nonverbal social communication skills cause severe impairments 
in functioning, very limited initiation of social interactions, and minimal response to social 
overtures from others. For example, a person with few words of intelligible speech who rarely 
initiates interaction and, when he or she does, makes unusual approaches to meet needs only 
and responds to only very direct social approaches. 
Restricted, Repetitive Behaviors: 
Inflexibility of behavior, extreme difficulty coping with change, or other restricted/repetitive 
behaviors markedly interfere with functioning in all spheres. Great distress/difficulty changing 
focus or action. 

Level 2: Requiring substantial support 
Social Communication: 
Marked deficits in verbal and nonverbal social communication skills; social impairments 
apparent even with supports in place; limited initiation of social interactions; and reduced or 
abnormal responses to social overtures from others. For example, a person who speaks 
simple sentences, whose interaction is limited to narrow special interests, and who has 
markedly odd nonverbal communication. 
Restricted, Repetitive Behaviors: 
Inflexibility of behavior, difficulty coping with change, or other restricted/repetitive behaviors 
appear frequently enough to be obvious to the casual observer and interfere with functioning 
in a variety of contexts. Distress and/or difficulty changing focus or action. 

Level 1: Requiring support 
Social Communication: 
Without supports in place, deficits in social communication cause noticeable impairments. 
Difficulty initiating social interactions, and clear examples of atypical or unsuccessful 
responses to social overtures of others. May appear to have decreased interest in social 
interactions. For example, a person who is able to speak in full sentences and engages in 
communication but whose to-and-fro conversation with others fails, and whose attempts to 
make friends are odd and typically unsuccessful. 
Restricted, Repetitive Behaviors: 
Inflexibility of behavior causes significant interference with functioning in one or more 
contexts. Difficulty switching between activities. Problems of organization and planning 
hamper independence. 

2 METHODOLOGY 
The main aim of this study is to evaluate the differential effect of a training programme on referential 
communication [3-5] in two groups. One includes 10 children and adolescents with an autism 
spectrum disorder (ASD) and the other one consists of some other 10 children and adolescents with 
neurotypical development (NT). Both groups were equivalent in terms of participants (n=10), 
chronological age (ASD Group: 15.40, NT Group: 9.00), and verbal mental age (Peabody Picture 
Vocabulary Test, 3rd edition (PPVT-III) [6]; ASD Group: 10.23, NT Group: 10.76) 

The intervention programme  was targeted at referential communication skills (“Task-Analytics”, “Task-
evaluation,” and “Role-Taking”, and it was developed over a 4-week period.  

The communicative competence of students was evaluated before and after the training sessions by 
means of referential communication tasks (pre-test, post-test and transfer phases in terms of available 
time and materials, see Table 5).  
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Table 5. The instruments for the evaluation [7].  

PRE-TEST: Task “Organization of a room”  

POST-TEST: Task “Organization of an old room”  

TRANSFER: Task “Organization of a new room”  

More specifically, we set out to assess the changes in the quality of messages emitted by both trained 
groups —with and without ASD. 

3 RESULTS 
Next, we present the results obtained after performing an inter-and intra-groups comparison of the 
variable “message quality” between both groups of participants in the referential communication 
training programme.   

 
Fig. 1. Results obtained in the inter- and intragroup comparison regarding the variable “message quality”. 

As we may infer from the results obtained (see Fig. 1), the ASD trained group presents an evolution of 
learning outcomes that is very similar to that of the NT trained group, even though throughout all 
phases of evaluation it exhibits a lower performance than the NT trained group. i.e., a lower quality of 
messages emitted in the areas of ecological referential communication. 

4 CONCLUSIONS 
While the obtained data should be regarded as purely exploratory, we have been able to reach a 
number of conclusions that are interesting in the general context of education and, more particularly,  
as regards interventions involving persons with an ASD: 

As was to be expected [8], the ASD group initially shows fewer referential communication skills in the 
pre-test phase. And the same can be posited for the post-test and the transfer phases by contrast with 
the NT group. 
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Ambiguities and information gaps in the messages have been related to difficulties reported by the 
Theory of Mind which may explain conversational difficulties found in persons with ASD [9, 10]. 

In both groups we observed difficulties in learning generalization (a transfer task). Such difficulties are 
often experienced by persons with ASD [11]. The fact that the NT group also has its performance 
diminished (although not significantly in either case), suggests that we should rethink the convenience 
of going deeper into the training of learning transfer in terms of time and materials within the 
intervention programme.  

That said, however, the most significant finding of this research was the observation of the parallel 
evolution in the learning outcomes of the ASD group with regard to their neurotypical counterparts. 

The fact that the communicative learning of ASD participants in this study experiences parallel 
variations to those of the NT group participants supports the hypothesis of implementing referential 
communication training programmes jointly targeted at subjects with and without ASD in an inclusive 
classroom [12]. 
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Abstract 
Based on the ecological systems theory, the school-family relationships can be conceived of 
mesosystems. There are various mesosystems dynamics, which impact children’s and youths’ 
academic behaviors, learning, and achievement. The literature has suggested that school-family 
relationships featured by empathy and cultural respect seem to facilitate students’ academic 
achievement and prosocial behaviors. On the contrary, school-family relationships featured by 
instability, tension, and conflict seem to generate rupture and avoidance, thus increasing the likelihood 
of students’ academic difficulties, behavioral problems, and early school dropout. Worldwide social-
political discussions have been claiming for the co-responsibility of schools, families and communities 
for students’ academic adjustment and development. However, local efforts are still needed to overcome 
barriers (e.g., mutual judgments), and to optimize the potential of school-family relationships as levers 
of students’ academic success and holistic development. Educational psychologists can help strengthen 
school-family relationships and community partnerships toward this joint mission, using strategies such 
as training experiences and other initiatives supporting teachers’ professional development. This work 
describes the construction, implementation, and evaluation of a training experience on school-family 
relationships conducted with teachers. Twenty-five teachers (12 preschool and elementary-school 
teachers, 13 middle-school and high-school teachers) participated in a 50-hour training course during 
the school year 2019/20. The course occurred at a public training center in the north of Portugal, shifting 
from in-person to online sessions due to the covid19. This course aimed at raising awareness for the 
political and ecological framework of school-family relationships, supporting the identification of barriers 
to school-family relationships and opportunities to optimize them, and fostering communication and 
social-emotional skills facilitative of school-family partnerships. Besides teachers’ autonomous work, 
group sessions were implemented for contents’ exposition, role-play, case studies, and joint reflections. 
Based on teachers’ appreciations, the training course afforded them the possibility to conceive families 
as partners, increase attention to families’ uniqueness, and improve communication skills. Opportunities 
to keep covering school-family relationships in teachers’ training and opportunities for professional 
development are discussed.  

Keywords: school-family relationships, mesosystem, educational psychology, professional development 
of teachers. 

1 INTRODUCTION  
One of the goals from the 2030 Agenda for Sustainable Development is to assure lifelong quality, 
inclusive, and egalitarian education for all, which is also required to attain other human rights [1]. Such 
a sustainable development goal requires schools to strengthen their relations with families and to 
conceive them as partners, working together towards the fulfilment of the educational mission [2]. 
Aligned with Portugal’s democracy values and Basic Law of the Educational System (1986), several 
efforts have been made to acknowledge the perspectives from families in schools’ decisions and to instil 
their participation. The participation of families in schools has been nurtured by Portuguese community 
initiatives, such as the Alcácer Project (1990), and the joint work from intermunicipal communities (e.g., 
Integrated and Innovative Plans against School Unsuccess). It has also been stimulated by Portuguese 
educational policies and strategic documents, such as the National Program to Promote School Success 
(2016), the Curricular Guidelines for Pre-school (2016), the Students’ Profile at the End of the Mandatory 
School System (2017), the Curricular Autonomy and Flexibility (2018), and the Inclusive Education 
(2018). These strategic documents suggest that students’ academic and life success rely on shared and 
co-responsible education efforts. Hence, these documents convene parents to participate in public 
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discussions about educational policies, as well as to work together with schools to implement such 
educational policies and to foster students’ success at a local level [3].  

However, much still needs to be done to attain an effective participation of families in schools. Covering 
this issue requires discussions about the role of the schools to instil democratic values and to balance 
various lives, cultures, and systems in a single context [4]. Three main reasons can be pinpointed to 
help us understand why an effective participation of families in schools remains an ongoing community 
mission. First, schools’ strategic documents (e.g., Educational Project, Annual Activity Plan) tend to 
focus more on families’ limitations than strengths, and to rely on a unilateral than a bilateral view of 
students’ educational needs. Second, mutual judgments and stereotypes make the communication 
between schools and families less effective and increase the likelihood of school-family relational 
separation. Third, schools and families frequently meet each other upon evidence of students’ academic 
unsuccess, which undermines their positive dispositions to working together and their potential to foster 
students’ holistic and positive development. Overall, the barriers to positive and healthy school-family 
relationships seem to commonly share a deficit-view of the families. Hence, schools need to rapidly 
acknowledge that multiple and diverse families exist [3, 4]. Particularly, school personnel frequently 
complain that multi-problematic and economically vulnerable families are detached from schools [5, 6]. 
However, school personnel less commonly think about the inflexible working hours, the continuous fight 
for survival, and the negative school memories these families face, which might justify their apparent 
detachment from school. Hence, schools need to transform obstacles into opportunities to get closer to 
the various families and to ultimately contribute to pupils’ success [6]. Traditional models focused on 
families’ problems, deficits, and disfunctions need to give place to contemporary models focused on 
families’ strengths. These contemporary models might help update schools’ interventions with families, 
as well as social and educational policies. They might also help improve schools’ curricula and efforts 
to accommodate, include, and respond to the concerns that families usually present regarding their 
sons/daughters’ school and life success [7]. A clear and judgmental-free language, as well as adaptable 
and effective communication channels need to be activated by schools to strengthen their relationships 
with families [8]. Relying on a humanistic culture, schools need to attend to more vulnerable parents and 
families, and to break their relational separation, particularly when such efforts bring utmost benefits for 
children and youths.  

Acknowledging challenges and opportunities in school-family relationships, different configurations of 
the school-family mesosystems can be considered [9]. When school-family relationships are featured 
by empathy and cultural respect, they are likely to facilitate students’ academic success and pro-social 
behaviours [10]. On the contrary, when school-family relationships are characterized by instability, 
tension, and conflict, they tend to generate rupture and separation from the parties, thus increasing the 
risk for students’ academic difficulties, behavioral problems, and early school dropout [11]. In addition, 
the school-family interactions that are established through the relationships among their specific 
intervenient seem to set a pattern of communication that results in different school-family partnerships 
[11]. An effective partnership occurs when the school assumes that all families hold strengths and 
potential to add value to the educational mission. An open-door partnership occurs when the school 
invites families and the community to participate in academic activities. A come if asked for partnership 
occurs when the school asks for parents’ presence in meetings due to student’s academic difficulties 
and to the school’s perceived need for parents to act differently with their sons/daughters at home. A 
fortress partnership occurs when the school assumes its function is being done, but not that from 
parents, which jeopardizes student’s learning. In this partnership, the responsibility for students’ learning 
difficulties or behavioral problems are assigned by the school to their parents or families [11]. 
Considering the school’s attitudes and beliefs towards the families, the effective and the open-door 
partnerships are the ones that more likely optimize the educational potential of families and that can 
stimulate the desired engagement and collaboration among the contexts [11].  

Six features of engagement [12] can be mobilized to improve interconnections among schools and 
families. First, schools can focus on parenting and attend to the families’ experiences and cultures to 
establish common educational goals for pupils. While focusing on parenting, schools can support 
families by boosting parenting competencies, offering social support, clarifying aspects regarding child 
and adolescent development, and offer opportunities to support learning at each school level. Second, 
schools can focus on the creation and use of communication channels that are effective to establish 
bidirectional school-family networks. Using such communication channels, schools can share 
information about academic programs, school initiatives, and each student’s progress with families. 
Third, schools can focus on the potential of families’ voluntary work to support academic activities and 
to help sustain quality educational experiences. Schools can invite, recruit, and collaborate with 
voluntary family members to enrich learning experiences in specific academic contents or in public 
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pedagogical spaces. Fourth, schools can focus on the potential of learning at home. Teachers can 
assign homework tasks that require students to share and discuss academically interesting topics with 
their families, thus engaging them in curriculum-related activities at home. Fifth, schools can focus on 
the role of families in decision-making processes. Through school teams, committees, or affiliated 
parental organizations, schools can foster social justice and include family members in decision-making 
processes regarding academic activities, curricula, and measures to support students’ learning. Sixth, 
schools can focus on the collaboration with the community and consider families when establishing 
collaboration protocols with local agencies, civic and cultural organizations, or colleges. These different, 
but complementary features of school-family engagement can bring together formal, non-formal, or 
informal educational resources, as well as combine school and family spaces. They can also conceive 
students, classes, or school years as the target-groups from joint school-family actions, besides 
engaging other significant adults or local entities in community efforts aimed at fostering pupils’ 
academic and life success [13].  

Two main axes can be highlighted to improve quality school-family relationships. One axis is a holistic 
view of students’ learning and development, which requires that school and family contexts are seen as 
complementary and bidirectional systems that impact the student [8, 9]. A holistic view of the students 
can be translated in global educational policies, local schools’ strategic documents, attitudes, beliefs, 
and behaviors from both school personnel and family members to harmonically align their actions toward 
students’ academic and life success [14]. Another axis is an effective communication between schools 
and families [8]. An effective communication can be attained by a shared focus on the student and by a 
strength-view of the families [15]. Still, this may require additional training to capacitate school personnel 
to clearly communicate goals and veins of action, to use a judgmental-free language, and to model a 
humanistic view of education [6, 16].  

Educational psychologists might help consolidate these axes to support quality school-family 
relationships [17, 18]. As specialized professionals in human behavior and in inter-personal relations 
within educational settings, educational psychologists can employ indirect practices (e.g., training, 
consultancy) to help school personnel feel more confident and prepared to interact with increasingly 
heterogeneous families [18, 19]. They can also sustain the transference of the bioecological model and 
of the psychological perspective of community interventions to educational practices [9, 20], thus helping 
to create local solutions to overcome barriers to school-family relationships and to include multicultural 
and economically vulnerable families and their pupils in schools [7].   

Taking the potential role of educational psychologists into account to improve quality school-family 
relationships [17, 18, 21], this work describes the construction, implementation, and evaluation of a 
training experience on school-family relationships with teachers. 

2 METHODOLOGY 
A training course on school-family relationships directed to teachers was designed by the two authors, 
both educational psychologists. The course emerged from the authors’ professional experiences in 
schools and community settings, as well as from their deepened study of multidisciplinary scientific 
literature on topic and of public educational, social, and community policies. The course was presented 
to a public training center in the north of Portugal, which acknowledged its value and alignment with 
teachers’ needs for professional development. Based on the features of the training center and the 
needs reported by the teachers it served, the course was designed as a 50-hour training workshop, 
including 25 hours of joint work, and 25 hours of autonomous work. During the course, teachers were 
challenged to (a) discuss the school-family relationships based on social-political documents; (b) 
acknowledge the ecological and bidirectional nature of the school-family mesosystem; (c) discern 
barriers to school-family relationships; (d) identify and employ practical strategies to strengthen school-
family relationships; and (e) acknowledge the central role of emotional, communication, and ethical 
competences in school-family relationships. Overall, this course intended to support teachers’ 
professional development, by fostering their personal resources to interact with families and by 
conceiving families are partners in the common educational mission of fostering students’ holistic 
development and learning.  

After a broad presentation of the course by the hosting training center, 25 teachers registered and 
participated in the course during the school year 2019/20. While 12 participants (100% women) were 
pre-school and elementary-school teachers, 13 participants (84.6% women) were middle-school and 
high-school teachers. Particularly, 10 pre-school teachers, two elementary-school teachers, 11 middle-
school teachers, and two high-school teachers participated in the course. Teachers were prevenient 
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from three different schools where they were working. The schools were in peripheric geographic areas 
of the north of Portugal and mostly served economically vulnerable families.  

The course took place from February to July 2020, with a total of eight in-group sessions (namely, seven 
three-hour-long sessions and one four-hour-long session were conducted, thus resulting in a total of 25 
hours of joint in-group work). Table 1 displays the targeted specific goals and the main contents of each 
in-group session. Although the first session was still developed in-person, the remaining sessions 
occurred online due to the COVID-19 lockdown. The online sessions were hosted in Google Meet, as 
this platform offered a chat that enabled teachers who had no active microphones to participate, enabled 
the joint visualization of the group members, and facilitated the access to the virtual room by clicking on 
a link with no need to install additional applications. Group sessions were streamlined by the educational 
psychologists and included contents’ exposition, role-play, critical analysis of hypothetical situations, 
and joint reflections. 

Table 1. Specific goals and main contents per in-group session. 

Session Specific goals Main contents 

One 

-Foster teachers’ commitment with the 
training course  
-Create a respectful, secure, and positive 
environment for the in-group sessions 
-Introduce the school-family relationships 
based on global social-political 
documents 

-Composition of the group and teachers’ expectations for the 
training course  
-Presentation of the course’s structure and evaluation process 
-Questioning and joint debate regarding teachers’ 
perspectives about how social-political educational 
documents seem to conceive school-family relationships 

Two 

-School-family relationships based on 
global and local social-political documents 

-Presentation of sections from social-political documents to 
jointly discuss how such documents seem to conceive 
school-family relationships 
-Guided critical analysis of the local educational project from 
the schools in which teachers were working, to jointly discuss 
how such a local document seem to conceive school-family 
relationships 
-Questioning and joint debate regarding family, families, 
parents, legal tutors, caregivers, among other words 

Three 

-Discern barriers to school-family 
relationships  
-Identify practical strategies to strengthen 
school-family relationships 

-Presentation of types of school-family partnerships and of 
features of engagement 
-Self-evaluation on the both current and ideal type of school-
family partnership and features of engagement at the schools 
in which teachers were working  
-Sharing of teachers’ perceived barriers to the school-family 
relationships and experienced strategies to overcome those 
barriers and strengthen the school-family relationships 

Four 

-Acknowledge the ecological and 
bidirectional nature of the school-family 
mesosystem 

-Presentation of the ecological model of human development, 
focusing on the definition, related empirical evidence and 
practical implications of the school-family mesosystem 
-Guided critical analysis of the model to jointly discuss the 
ecological affordances and potential negative/positive impact 
of the school-family mesosystem 
-Critical analysis of hypothetical practical situations 
(constructed by the educational psychologists according to 
their professional experience), focusing on the ecological 
levels, the functioning of the school-family mesosystem, and 
its consequences for students, family, and school members 
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Five 

-Acknowledge the ecological and 
bidirectional nature of the school-family 
mesosystem 
-Acknowledge the central role of 
emotional, communication, and ethical 
competences in school-family 
relationships 

-Role-play based on the hypothetical practical situations 
analyzed in the previous session (teachers played the role of 
a parent/family member or of a teacher in a different school 
level than their own) 
-Sharing of teachers’ experiences regarding the role they 
played and how they felt during the interactive dynamic 
-Feedback from the educational psychologists and the 
remaining teachers, as well as joint discussion regarding 
emotional, communication, and ethical competences 
underlying the role-played situation 

Six 

-Acknowledge the central role of 
emotional, communication, and ethical 
competences in school-family 
relationships 

-Presentation of emotional, communication, and ethical 
competences in school-family relationships 
-Joint discussion regarding those contents with teachers’ 
previous experiences (either as teachers or as family 
members)  

Seven 

-Share employed practical strategies to 
strengthen school-family relationships 

-Teachers’ presentation of practical initiatives implemented to 
strengthen school-family relationships 
-Guided critical analysis and joint discussion of each 
presented initiative, focusing on its goals, procedures, 
evaluation, and opportunities for improvement or expansion 
in the future  

At the end of each session, teachers were sent support materials (e.g., presentation slides, 
complementary texts, worksheets) to help them advance their autonomous work. The evaluation of the 
course relied on two individual components: a practical portfolio, in which each teachers included 
answers to between-sessions worksheets, reflections about the covered contents and their previous 
experiences with families; and a written text, in which each teacher shared a practical initiative illustrative 
of his/her previous efforts to strengthen school-family relationships (the resulting text was sent by each 
teacher only after presenting and discussing the practical initiative with the group). Based on each 
teacher’s written text, an e-book was created by the educational psychologists. The e-book was offered 
to the group and to the training center as a final reminder of the course and as a written testimony of 
practical possibilities to strengthen school-family relationships. Besides these evaluation components, 
the training center collected each teacher’s appreciation about the course.   

3 RESULTS 
Regarding the demanded shift from in-person to online sessions, the teachers considered the course 
useful to meet each other, even than virtually, which occurred less frequently due to the pandemic 
lockdown. Teachers also considered the online sessions useful to improve their confidence using 
technologies. Hence, the opportunities for the online meeting of colleagues, joint discussion, and use of 
technologies constituted favorable collateral effects from this course.  

Teachers indicated that the course positively overcame their initial expectations. Although teachers were 
initially expecting sessions focused on the exposition of contents, they enjoyed and assigned relevance 
to the active methods employed during the course, namely role-play, guided critical analysis, and joint 
discussions. Teachers were surprised to, but simultaneously engaged by the afforded opportunities to 
share professional experiences during the in-group sessions and to jointly discuss them considering the 
covered contents. The e-book was also positively appreciated by the participating teachers and the 
training center, as it constituted a collective and participative written result of the course. The e-book 
also illustrated the educational psychologists’ strategy to inter-relate the course contents with teachers’ 
professional experiences and to foster teachers’ professional intentionality to their practices throughout 
the in-group sessions and the support provided to the teachers’ autonomous work. Hence, the strategy 
used by the educational psychologists to inter-relate contents with teachers’ practice seemed to have 
been useful and to have contributed to foster teachers’ hope, agency, and optimism towards future 
school-family relationships practices.  

By the end of the training course, the teachers jointly concluded that the group sessions were useful to 
discuss ideas about the role of families as partners in the educational mission, as well as to share and 
learn from colleagues’ efforts to strengthen the relationships with families. The teachers demonstrated 
their interest to preserve the group interactions even after the course ended, acknowledging the potential 
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of the group to feel supported and to keep practices aimed at establishing effective partnerships with 
families. As an example, one of the teachers referred “this course reminded us that sharing experiences 
is something we often neglect in our daily practice, but something that we need to do much more often 
to enrich our professional development”.  

When asked about how the course advanced their professional development, teachers’ answers were 
coded in three main themes. One theme suggested the course was useful to conceive families as 
partners – “school-family is a puzzle, because all pieces are important and hold bilateral potential to 
create a school for all and from all”; “we need school-family relationships to be healthy and egalitarian, 
enable the sharing of responsibility for students’ results and the implementation of joint intentional efforts 
to sustain students’ learning”. Another theme indicated that the course was useful to increase teachers’ 
attention to families’ uniqueness – “we need to listen and understand each family”; “family members are 
people who also feel afraid and insecure sometimes”. Another theme suggested the course was useful 
to raise teachers’ awareness for the importance of their communication skills – “we need to 
communicate more effectively with families and to use different channels to make sure our 
communication is bilaterally positive and fruitful”; “we need to pay attention to how we talk with parents 
about their offspring”.  

Based on continuous between-sessions joint reflections, the educational psychologists considered that 
the course enabled a shift from a unilateral, restrictive, and deficit-view of families to a bilateral, 
comprehensive, and strength-view of families. Training activities such as role-play and group-
discussions about the covered contents were deemed important to attain such a shift in teachers’ 
perspectives. The continuous alignment and reflection among the educational psychologists were also 
deemed central to adjust procedures and materials within-sessions, to bring a complementary input for 
the participating teachers during the in-group sessions and the established contacts for supporting 
teachers’ autonomous work.  

4 CONCLUSIONS 
This paper presented the design, implementation, and evaluation of a course on school-family 
relationships directed to teachers. Results based on the appreciations of the participating teachers and 
on the continuous joint reflection from the two educational psychologists supported the relevance of the 
initiative. Particularly, the course’s goals were fulfilled, and teachers welcomed the opportunity to enrich 
their professional development, focusing on this topic and inter-relating it with their practical 
experiences.  

As the participating teachers were prevenient from peripherical schools, their initial discourses illustrated 
the common complaints that multi-problematic and economically vulnerable families seem to be 
detached from schools [5, 11]. Hence, teachers’ initial views of the families were aligned with a come if 
asked to or with a fortress school-family partnership [11]. These initial views suggested rupture in the 
school-family mesosystem, which ultimately harms students’ learning and development [10]. Still, by 
prompting the sharing of experiences, instilling role-play, and challenging teachers to critically analyze 
hypothetical situations as a parent (instead of as a teacher) or by taking the perspective of the other, 
the course seems to have enabled participants to gradually change their views of the families. The 
opportunities afforded for teachers to share previous professional experiences and to jointly discuss 
them according to the covered contents (as illustrated by the final e-book) might also have contributed 
for such a shift. By the end of the course, teachers’ views of the families were more aligned with an 
effective or an open-door school-family partnership [11]. Such a shift in teachers’ views of the families 
can be highlighted as an important outcome from this course, as it brings teachers closer to a holistic 
and comprehensive view of the families and of the complex school-family relationships [9, 10, 14]. The 
shift in teachers’ views of the families seems also important to increase the likelihood of opening the 
schools to an effective and inclusive participation of families, as well as to combine mesosystem efforts 
to support students’ learning and development.  

The teachers’ final appreciations on the course also highlighted the importance of communication skills 
in school-family relationships. Indeed, the course seemed to have enabled teachers to become more 
aware of how a person communicates and how it mutually affects a relationship. Through role-playing 
and immediate feedback provided by the educational psychologists and other participating teachers, 
participants seemed to have increased their awareness to the importance of listening (instead of jumping 
to premature conclusions and solutions), clearly share problems and potential veins of action, and 
regulate potential non-verbal signs of judgment. Still, communication skills need to be more deepened 
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addressed in teachers’ initial training and to be considered in other courses serving teachers’ 
professional development [6, 8].  

Despite its relevance, opportunities to improve this work in the future are worth discussion. Particularly, 
the evaluation of the course’s impact would benefit from a more deepened investigation. For example, 
discourses from teachers throughout the course could be recorded, transcribed, and subject to a discourse 
analysis. Such an analysis would be useful to capture changes in participants’ discourses and to add 
empirical evidence on the role of the course to trigger a shift from a deficit- to a strength-based perspective 
of families by teachers. Moreover, it would be relevant to investigate whether such sifts in teachers’ 
perspectives of and discourses about families remain over time and trigger collateral changes in the 
perspectives of other teachers in a snowball effect. In addition, the indirect impact of this course in the 
perceptions of school-family relationships by families and students could also help understand the indirect 
impact of this course in teachers’ communication and behaviors within the school-family mesosystem.  

Nonetheless, this work illustrates the potential of teachers’ training as an indirect intervention that can 
be implemented by educational psychologists to empower teachers to improve and to creatively manage 
their relationships with families [17, 18]. Although psychologists’ indirect interventions are still less 
common than direct interventions, they hold potential to strengthen collaborative school environments 
and to engage educational systems and agents in synergic efforts that foster students’ positive and 
holistic development. Educational psychologists, based on their scientific knowledge, can stimulate new 
possibilities to attend to educational processes, such as the school-family relationships [17, 21]. To 
move toward an inclusive education, school-family-community relationships need to be considered by 
all the school personnel and to be acknowledged in teachers’ initial training and ongoing professional 
development [6, 8, 12, 21]. 

ACKNOWLEDGEMENTS 
We are grateful for Doctor Elsa Correia’s support and encouragement during the design, 
implementation, and evaluation of this course.  

REFERENCES 
[1] UNESCO, Educação 2030: Declaração de Incheon e Maro de Ação para a Implementação do 

Objetivo de Desenvolvimento Sustentável 4. Incheon: Unesco, 2015. 

[2] E. Kompidou, R. Tsokalidou, K. Tsioumis, & K. Petrogiannis, “Supporting Inclusion and Family 
Involvement in Early Childhood Education through 'ISOTIS': A Case Study in Greece”, International 
Journal of Learning, Teaching and Educational Research, vol. 19, no. 3, pp. 384-403, 2020. 

[3] O. M. Fernandes, & C. Maia, A família portuguesa no século XXI. Lisboa: Parsifal, 2015.  

[4] P. Patacho, Pensar a educação. Escola, justiça social e participação. Porto: Porto Editora, 2021. 

[5] L. Sousa, P. Hespanha, S. Rodrigues, & P. Grilo, Famílias pobres: Desafios à intervenção social. 
Lisboa: Climepsi, 2007. 

[6] T. Sarmento, “(Re)pensar a interação escola-família”, Revista Portuguesa de Educação, vol. 18, 
no. 1, pp. 53-75, 2005. 

[7] P. R. Rodrigues, & C. Gomes, “Educação inclusiva: Refletindo sobre a relação escola-família”, 
Brazilian Journal of Development, vol. 6, no. 8, pp. 57548-57564, 2020. 

[8] S. Yotyodying, S. Dettmers, & K. Jonkmann, “Quality features of family–school partnerships in 
German schools: Measurement and association with parent–child communication about school”, 
Children and Youth Services, vol. 115, no. 1, pp. 1-11, 2020.  

[9] U. Bronfenbrenner, The Ecology of Human Development: Experiments by Nature and Design. 
Cambridge, Massachusetts, USA: Harvard University Press, 1979.  

[10] E. Patrikakou, R. P. Weissberg, S. Redding, & H. J. Walberg, School-family partnerships for 
children’s success. New York, NY: Teachers College Press, 2005.  

[11] A. T. Henderson, K. L. Mapp, V. R. Johnshon, & D. Davies, A escola também se vive cá for a: O 
guia essencial das parcerias escola-família. Lisboa: Plátano Editora, 2013. 

0518



 

 

[12] J. L. Epstein, M. G. Sanders, B. S. Simon, K. C. Salinas, N. R. Jansorn, & F. L. Van Voorhis, School, 
family, and community partnerships: Your handbook for action. Thousand Oaks, CA: Corwin, 2002. 

[13] J. L. Epstein, & K. C. Salinas, “Partnering with families and communities”, Schools as Learning 
Communities, vol. 61, no. 8, pp. 12-18, 2004. 

[14] L. Mata, & I. Pedro, Participação e envolvimento das famílias: Construção de parcerias em contextos 
de educação de infância. Lisboa: Ministério da Educação, Direção-Geral de Educação, 2021.  

[15] A. Rego, Comunicação pessoal e organizacional: Teoria e prática. Lisboa: Edições Sílabo, 2016. 

[16] I. Thompson, M. Willemse, T. Mutton, K. Burn, & E. De Bruïne, “Teacher education and family-
school partnerships in different contexts: A cross country analysis of national teacher education 
frameworks across a range of European countries”, Journal of Education for Teaching, vol. 44, no. 
3, pp. 258-277, 2018. 

[17] J. Bryan, & C. Holcomb-McCoy, “An examination of school counselor involvement in school-family-
community partnerships”, Professional School Counseling, vol. 10, no. 5, pp. 441-454, 2007. 

[18] J. Bryan, D. Griffin, J. Kim, D. M. Griffin, & A. Young, “School counselor leadership in school-family-
community partnerships: An equity-focused partnership process model for moving the field forwards” 
in The Wiley Handbook of Family, School, and Community Relationships in Education (S. B. Sheldon, 
& T. A. Turner-Vorbeck eds.), pp. 265-288, Hoboken, NJ: John Wiley & Sons, Inc., 2019. 

[19] P. Silva, Escola-família, uma relação armadilhada: Interculturalidade e relações de poder. Porto: 
Edições Afrontamento, 2003.  

[20] I. Menezes, Intervenção comunitária: Uma perspetiva psicológica. Porto: LIVPSIC, 2010.  

[21] R. Trindade, O contributo da psicologia da educação e o desenvolvimento de projetos de formação 
de profissionais da educação. Exigências e possibilidades. Porto: LEGIS, 2021. 

0519



DISTANCE LEARNING IN AN ELECTRONIC ENVIRONMENT - AN 
ADVANTAGE OR CHALLENGE FOR THE MODERN STUDENT 

E. Ivanova 
University of Ruse 'Angel Kanchev' (BULGARIA) 

Abstract 
At the beginning of March 2020, when the COVID-19 pandemic escalated, the Minister of Health of the 
Republic of Bulgaria introduced anti-epidemic measures on the territory of the country, to reduce the 
risk of spreading the infection. Following the recommendations for social distance, the visits to public 
catering establishments, holding mass events, consultations, examinations, the visits of the children in 
the nurseries and kindergartens were stopped. All classes in educational institutions and 
organizations, schools, and universities were suspended, and if possible the latter needed to introduce 
distance learning. 

‘Angel Kanchev’ University of Ruse, Bulgaria initiates real-time teaching of learning content for its 
students, organization, and conduct of lesson observation, teaching practice, and exam procedures 
through the BigBlueButton online learning system. 

The publication reflects the opinion of first-year students, studying full-time and part-time, in the 
specialties ‘Preschool and primary school pedagogy’, ‘Social pedagogy’ and ‘Primary school pedagogy 
with a foreign language’ at the ‘Angel Kanchev’ University of Ruse on the benefits and the 
shortcomings, difficulties, and problems accompanying them during their training in a distance 
electronic environment during the winter semester of the 2020/2021 academic year. 
Keywords: COVID-19, online teaching, distance learning, Higher Educational Institution. 

1 INTRODUCTION  
When the COVID-19 pandemic escalated at the beginning of March 2020, the Minister of Health of the 
Republic of Bulgaria introduced anti-epidemic measures on the territory of the country to reduce the 
risk of spreading the infection. Following the recommendations for social distance, the visits to public 
catering establishments, holding mass events, consultations, examinations, the visits of the children in 
the nurseries and kindergartens were stopped. All classes in educational institutions and 
organizations, schools, and universities were suspended, and if possible the latter needed to introduce 
distance learning. 

Distance learning as a pedagogical phenomenon is a consequence of progressive, consistent 
processes of technical and hardware nature, a system of media and technologies, a parallel set, 
including educational traditions and values. The definition of distance learning by leading researchers 
in the field emphasizes the main essential characteristics that distinguish it from other forms of 
learning [4]. In all available definitions of distance learning from its inception to its modern 
manifestations, the sign of ‘distance’ is present. In 1996, M. Moore and G. Kearsley states the 
following definition: ‘Planned learning that normally takes place in a place other than that of teaching’ 
[15]. In 1997, G. Hill defined distance learning as: ‘Guidance for a person who is studying in a different 
place and time than that of teachers or other learners’ [12]. In the same year, researcher B. Willis 
added: ‘Distance learning exists when the teacher and the learners are physically separated and when 
technology combined with direct communication is used to make a connection between the two 
parties’ [4]. The first records of distance learning date back to 1728 [13,18]. Much later, in the 1840s, 
modern distance learning gained prominence. 1840 was the year in which, using a newly established 
‘penny post’, Isaac Pitman sent shorthand materials and assignments to the trainees through bilateral 
correspondence. They had to fulfil them and send them back for evaluation. This practice turned out to 
be extremely promising and at a later stage it was popularized and improved [4,5,10,15]. In 1898, a 
teaching system of this type used Hans Hermod to help his students who were prevented from 
attending classes. He is the founder of an educational institution called ‘Hermods-NKI Skolan’ in 
Sweden [4,10]. Correspondence-based distance learning is developed and enriched with the 
possibilities of new information and communication technologies. E-mail, used as a means of 
communication between distance learning subjects, radically changes the form of correspondence. 
Messages are sent successfully for a short time over long distances, and recipients can respond 
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conveniently and from any location using a variety of hardware devices. In the 1960s and 1970s, 
education professionals actively used media, audio and video recordings, radio and television 
broadcasts, library resources, manuals, and teaching aids [4,12]. 

In the 21’st century, with the development of information and telecommunication technologies, 
digitalization, which enters almost all spheres of public life, creates favorable conditions for distance 
learning in an electronic environment as an educational concept for learning with a computer 
connected to a network. Several researchers give their formulation of the concept. I. Velcheva and K. 
Garov define it as ‘a way of distance learning, which includes various online activities, and its 
implementation is carried out through electronic communication devices (computers, laptops, 
telephones), cloud educational platforms and the availability of an Internet connection’ [21]. According 
to D. Faulkner and J. Doncheva distance learning is understood as a new organization of the 
educational process, which is based on the principle of independent learning, in which students are 
distant from the teacher in space and time. However, they have a constant opportunity to maintain a 
dialogue with him/her in the virtual space, thanks to the mobile, virtual form of education [6,8]. J.L. 
Moore determines online learning as learning that uses internet networks with accessibility, 
connectivity, flexibility, and the ability to bring up various types of learning interactions [14]. Online 
learning in its implementation requires the support of mobile devices such as smartphones, tablets, 
and laptops that can be used to access information anywhere and anytime [9]. 

The use of the internet and multimedia technology can overhaul the way of delivering knowledge and 
can be alternative learning that is carried out in traditional classrooms [23], both in schools and 
universities. 

2 METHODOLOGY 
In connection with the declared pandemic by the World Health Organization COVID 19 and the need 
to observe social distance to reduce the risk of spreading the infection, ‘Angel Kanchev’ University of 
Ruse, Bulgaria initiated real-time teaching of content for its students, organizing and conducting lesson 
observation, teaching practice and exam procedures through the BigBlueButton online learning 
system.  

2.1 Aim of the research 
The research aims to identify the advantages and disadvantages of distance learning in the winter 
semester of the academic year 2020/2021, as well as the difficulties and problems accompanying first-
year students during online learning. 

2.2 Object of the research 
The research object is 108 first-year students, studying full-time and part-time, in the specialties 
‘Primary school pedagogy with a foreign language’, ‘Preschool and primary school pedagogy’ and 
‘Social pedagogy’ at the ‘Angel Kanchev’ University of Ruse.  

2.3 Subject of the research 
The research subject is the relationship between socio-demographic factors age, gender, a form of 
education and the highlighted advantages, disadvantages, difficulties, and problems in the 
organization, and conduct of distance learning in an electronic environment. 

Achieving the set goal is realized through the following tasks: 
1 To identify the advantages and disadvantages, as well as the difficulties and problems 

accompanying first-year students during distance learning in an electronic environment; 
2 To check the presence or absence of a connection between the above socio-demographic 

factors and the highlighted advantages and disadvantages, difficulties, and problems of 
students in the organization and conduct of distance learning in an electronic environment. 

3 To perform statistical analysis of the results. 
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2.4 Organization of the research 
The research was conducted immediately after the end of the winter semester of the 2020/2021 
school year. As mentioned earlier, the target group includes first-year students studying full-time and 
part-time, in the specialties ‘Primary school pedagogy with a foreign language’, ‘Preschool and primary 
school pedagogy’ and ‘Social pedagogy’ at the ‘Angel Kanchev’ University of Ruse. 

Freshmen enrolled in higher educational institutions acquired a new social role - the role of a student. 
It is necessary to adapt to a new social environment - organization of the learning process, increasing 
the independent learning preparation, practical training for practicing the profession, relationships with 
fellow students and teaching staff, student environment, and communication. It was important for us to 
study their opinion in terms of emotions and feelings, difficulties and problems that accompany them 
during distance learning, because of their new social role - student, as well as in terms of further 
development of practical applications. 

In mid-February, at the beginning of the official lecture period for students, all of them were invited to 
take part in a non-standardized survey, the main advantage of which is the collection of objective 
individual information. The questionnaire was prepared specifically for the research, for which the 
respondents were provided with information and instructions on how to fill it out. Participation in the 
survey was done through the Google Forms application and was active for 10 days. The questionnaire 
contains fifteen questions - nine closed-ended and six open-ended. The questionnaire is divided into 
two sections. The first section includes four questions about the socio-demographic and academic 
characteristics of students - gender, age, a form of education, and specialty. The second section 
includes eleven questions about the academic work and life of students during distance learning in 
electronic environment. Their participation in the survey was anonymous and voluntary. Only the 
researcher has access to the research data. 

3 RESULTS 

3.1 Socio-demographic and academic characteristics of students 
This section includes the following questions: ‘Indicate your gender’; ‘Mark your age’; ‘Mark the form in 
which you are studying’; ‘Mark the specialty in which you are studying’. 

The research involved 108 students, of whom 92% were women and only 8% were men. The majority 
of respondents - 82% are aged between 19-29 years, 14% fall in the age range between 30-39 years, 
5% are aged between 40-49 years. 68% of the respondents’ study full-time and the remaining 32% 
part-time. Half of the surveyed students, or 54%, study in the specialty ‘Preschool and primary school 
pedagogy’, 25% in the specialty ‘Social pedagogy’ and 21% in ‘Primary school pedagogy and foreign 
language’. 

3.2 Academic work and life of students during distance learning 
The questions in this section provide clarity regarding the academic work, but also the changes that 
have occurred in the social and emotional life, the organization and course of the day, the habits and 
behavior of the students. 

• Question 5: ‘Did you have difficulty working online?’ - A higher percentage of respondents (71%) 
said they had no difficulty working online, compared to 29% who gave a positive answer to the 
question. 

• Question 6: ‘If you answered ‚Yes‘ to the previous question, share the reasons for your 
difficulties’ - 89% of the respondents point out that their difficulties in working online are caused 
by technical reasons - the functioning of the BigBlueButton platform, working with it, difficulties 
to establish an Internet connection, unstable Internet connection, etc. The remaining 11% of 
respondents cite reasons for the need for more time for self-preparation, low awareness of 
issues related to the learning process, difficulty concentrating, immobility, and long stagnation in 
front of devices leading to overstrain. 

• Question 7: ‘Do you think it is necessary to change the organization and conduct of distance 
learning in an electronic environment?’ -  74% of the respondents state that, according to them, 
it is NOT necessary to change the organization and conduct of distance learning in an electronic 
environment, and only 28% give a positive answer. 
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• Question 8: If you answered ‘Yes’ to the previous question, share what you think needs to 
change in the organization and conduct of distance learning in an electronic environment’ - Only 
18% of respondents answered this question, again paying attention to technical security, 
concentration and overstrain: 
Student: ‘It is necessary to improve the capacity of the platforms, which universities use‘. 
Student: ‘In my opinion, the lectures need to be shorter, because otherwise they lead to a 
burden on students.’ 

• Question 9: ‘Do you think that distance learning in an e-environment has disadvantages?’ - 54% 
of respondents answered positively, and 46% say no. 

• Question 10: ‘If you answered ‘Yes’ to the previous question, share what you think are the 
disadvantages of distance learning in an e-environment?‘:  
According to a number of national and international studies [1,2,3,6,7,11,16,17,18,20,22] 
distance learning has the following disadvantages: 
o Need for an internet connection to have constant access to the sources of information; 
o Compared to face-to-face training, communication between the teacher and students on the 

Internet loses some of its effectiveness; 
o Incompatibility of some disciplines with distance communication (i.e. only on the Internet). In 

many cases, important disciplines are accompanied by practical classes, for which students 
must attend the university; 

o Need for individual psychological conditions. For distance learning students must have a 
strong motivation to learn and especially strict discipline; 

In addition to the above, 60% of full-time and 33% of surveyed part-time students point out the 
following disadvantages of distance learning: 
o Technical problems with the platform - unsuccessful entry, ejection, lack of sound, picture; 
o Low activity of students; lack of feedback; difficulties in tracking students' academic 

achievements; difficulties in organizing and conducting examination procedures; 
o Lack of ‘living’, social contacts, inability to meet fellow students and teachers, inability to 

socialize; 
o Difficulties in perceiving learning material; 
o Difficulty concentrating, immobility, overstrain; 
o Impossibility to carry out practical classes for students of pedagogical specialties – lesson 

observation and teaching practice in institutions for the upbringing and education of children 
and pupils, as well as in those providing social services. 

• Question 11: ‘Do you think that distance learning in an e-environment has advantages?’ - 40% 
of full-time students believe that distance learning has advantages, and 60% give a ‘no’ answer. 
Among part-time students, 76% answered ‘yes’ and only 24% said that according to them, 
distance learning has no advantages. 

• Question 12: If you answered ‘Yes’ to the previous question, share what you think are the 
benefits of distance learning in an e-learning environment’: 
According to the above mentioned studies [1,2,3,6,7,11,16,17,18,20,22], distance learning has 
the following advantages: 
o Manufacturability - modern software and technical tools are used that make training more 

effective. New technologies allow information to be presented visually. 
o Accessibility – the opportunity for training outside the school. In this way, the inconvenience 

of taking leave, business trips, etc. is overcome. This advantage is also associated with the 
possibility of saving money. 

o Freedom and flexibility - this advantage is mostly appreciated by working students. They 
have the opportunity to plan their training so that it is compatible with their working day. 

o Relevance of the training materials - since the training content is uploaded to a server, it has 
the opportunity to be updated. Every student, wherever he is, will have the opportunity to 
receive the updated information. 
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In addition to the mentioned advantages, 32% of the full-time and 58% of the surveyed part-time 
students point out other: 
o Opportunity to use various platforms for online learning, which are a prerequisite for 

improving digital skills and competencies; 
o Protection of its own and other people's health, because of the current situation with COVID 19. 
o Opportunity for the training of disadvantaged people; 
o Combining education with child and family care; 
o Availability of more free time; 
o An alternative to the practical classes are online lesson observation and teaching practice, 

through the reproduction of educational videos. 
• Question 13: ‘Would you prefer distance learning instead face to face training?’ - 70% of full-

time and 30% of part-time students would NOT prefer the distance from to the present form. As 
can be seen, full-time students state their reluctance more strongly than part-time students. 

• Question 14: ‘If you answered ‘Yes’ to the previous question, share why you would prefer 
distance learning instead of a face-to-face training?’ - 30% of full-time and 70% of part-time 
students prefer the distance instead of face-to-face form of education, except for the reasons 
mentioned earlier, but also due to: 
o The presence of anxiety about live performance (participation in talks, discussions); 
o Accessibility of training at any time and from any place; 
o Interactivity; 
o Convenience and comfort offered by the home environment; 

• Question 15: ‘If you answered ‘No’ to the previous question, share why you would NOT prefer 
distance learning instead of face-to-face training?’ - to this question, the respondents once 
again point out the disadvantages of distance learning, emphasizing mainly the lack of social 
contacts with fellow students and teachers: 
Student: ‘Contact with teachers and colleagues is important and necessary for every student, as 
it contributes to his socialization and individual development (not only on the part of the 
particular discipline, but also on the part of his personal professional development). The regular 
form of education is more effective than the other two forms of conducting the learning process. 
It implies a better assimilation of the learning material and demonstration of the knowledge, 
skills and competencies acquired in the learning process.’ 
Student: ‘Because I would like to feel the atmosphere at the university - to hurry for a lecture ... 
to look for the hall where the lecture itself takes place!’ 

4 CONCLUSIONS 
When processing the results of the survey, no connection was established between the socio-
demographic factors gender and age, and the difficulties, problems, advantages, and disadvantages of 
distance learning in the electronic environment pointed out by the first-year students. There is a 
relationship between the socio-demographic factor form of education and the advantages, 
disadvantages, difficulties, and problems during distance learning in an electronic environment: more 
advantages of distance learning indicate part-time students, and a larger percentage of them would 
prefer it to the present form. At the other extreme are the answers of full-time students - they say 
they would not prefer the distance to the present form of education, citing the lack of social contacts 
and the inability to adapt to the new social role - student. 

The COVID 19 pandemic has necessitated a change in the way people live, work and study around 
the world. To reduce the risk of spreading the infection, it was necessary to follow the 
recommendations for social distance, all classes were suspended and ‘Universities around the world 
canceled their onsite classes and shifted their pedagogical processes to online media. For some 
universities, the online mode of delivery was not new, unlike others, which were encountering such 
forms of teaching for the first time. The transition was quick and not much time was available to 
properly consider the organization of the new forms, noting that the quality of teaching and learning in 
these new circumstances needs proper attention’ [19]. 
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Recognizing that the scope of the survey and the number of responses received is too narrow for 
sufficiently valid conclusions, we believe that distance learning in electronic environment can be an 
alternative to traditional for a several reasons, namely: 

• creates conditions for the implementation of the learning process in an electronic environment; 
• creates preconditions for improving the digital skills and competencies of teachers and students, 

through their work with online-based tools (platforms, applications, programs, etc.), as well as 
for the development of online materials/resources; 

• provides an opportunity for conducting practical training of students – lesson observation - by 
watching educational video films of specific organizational forms and teaching practice - by 
bringing a specific organizational form online; 

• creates conditions for the acquisition of skills and competencies in teachers, as well as in future 
pedagogues for online teaching and modification of the traditional methods inherent in the 
lesson (discussion, observation, demonstration, exercise, etc.); 

• creates conditions for the protection of personal and public health without the need to interrupt 
the learning process. 
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ONLINE LESSON OBSERVATION AND TEACHING PRACTICE OF 
STUDENTS FROM PEDAGOGICAL SPECIALTIES IN PANDEMIC 

E. Ivanova 
University of Ruse 'Angel Kanchev' (BULGARIA) 

Abstract 
Lesson observation and teaching practice in kindergarten and primary school are part of the practical 
training of students - future teachers.  

Lesson observation is characterized by observation and analysis of pedagogical situations, lessons, and 
other organizational forms presented by basic teachers, carried out in educational institutions, under the 
guidance of a lecturer from the higher school.  Lesson observation aims to introduce students to the 
immediate educational practice in kindergarten and school.  

Teaching practice includes visiting, monitoring, and conducting pedagogical situations, lessons, and 
other organizational forms in kindergartens and schools together with a teacher-mentor under the 
guidance of a higher school lecturer, to prepare for the internship. The practical training is preceded by 
theoretical training in general didactic disciplines (Pedagogy and Psychology) and private didactic 
disciplines (Methods of Instruction in different subjects). 

Widespread and declared a pandemic by the World Health Organization, COVID 19 posed challenges 
of various kinds to humanity. The need to observe the social distance, to limit the risk of spreading the 
infection, has led to changes in many areas of public life - health, trade, tourism, education, and others. 

This paper describes the organization and conduct of lesson observation, and teaching practice of 
students of pedagogical specialties at the University of Ruse ‘Angel Kanchev’, in the disciplines 
‘Methodology of acquainted with the surrounding world in kindergarten’ and ‘Methods of Instruction Man 
and Society’. Following the recommendations for social distance, to reduce the risk of spreading the 
COVID-19 infection on the territory of the Republic of Bulgaria, the practical training was carried out in 
an electronic environment through online training systems, video surveillance, and other resources. 

Keywords: COVID-19, online teaching, lesson observation, teaching practice, Higher Educational 
Institution. 

1 INTRODUCTION  
Lesson observation and current pedagogical practice in kindergarten and primary school, which are part 
of the practical training of students - future teachers, are regulated in the Ordinance on state requirements 
for acquiring professional qualification ‘teacher’ of the Ministry of Education and Science in Bulgaria. 

Lesson observation is characterized by observation and analysis of pedagogical situations, lessons, and 
other organizational forms presented by basic teachers, carried out in educational institutions, under the 
guidance of a teacher from the higher school. After the end of the observation, a conference is held, during 
which the methodologist analyzes the outsourced methodological units. Students are allowed to ask 
questions and express their views on the strengths and weaknesses of the observed form [8]. Lesson 
observation aims to introduce students to the immediate educational practice in kindergarten and school 
[9]. E. Goranova believes that: 'Lesson observation is the borderline discipline that allows for an empirical 
summary of the theoretical basis and prepares students for the transition from object to study in the subject, 
in conducting current pedagogical practice and internship' [4]. The main goal of this type of practice is to 
enrich and expand students' knowledge of teaching methods in various educational areas in kindergarten 
and school subjects. Lesson observation allows future pedagogues, under the direct guidance of a 
university lecturer, to get acquainted with specific methods and forms of pedagogical interaction. This type 
of practice helps to deepen the knowledge about the selection and structuring of the educational content, 
helps to build skills for critical analysis and evaluation of the effectiveness of the pedagogical process [9]. 

Teaching practice includes visiting, monitoring, and conducting pedagogical situations, lessons, and other 
organizational forms in kindergartens and schools together with a teacher-mentor under the guidance of 
a high school teacher, to prepare for the internship [8]. The main goal of the teaching practice is for the 
students to be directly involved in the pedagogical process of the kindergarten/primary school, to adapt to 
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real professional activity, and to independently carry out the educational process in the educational 
institution. This type of practice is the second stage of professional and practical training of students [9]. 

The practical preparation of the students is preceded by theoretical training in general didactic 
disciplines (Pedagogy and Psychology) and private didactic disciplines [8]. 

Widespread and declared a pandemic by the World Health Organization, COVID 19 posed challenges of 
various kinds to humanity. The need to observe the social distance, to limit the risk of spreading the infection, 
has led to changes in many areas of public life - health, trade, tourism, information, communication, 
professional and other spheres of modern society require adjustments to both methodological and 
technological aspects of education, a revision of value priorities, goals and pedagogical tools used [6]. The 
education sector responds to the situation with the transition to online learning, which requires careful 
preparation of learning content, teaching aids, consideration of an effective teaching style through online 
technologies [10]. A change was also needed in the organization and conduct of lesson observation and 
teaching practice in the disciplines ‘Methodology of acquainted with the surrounding world in kindergarten’ 
and ‘Methods of Instruction Man and Society’ for students of pedagogical specialties. 

2 METHODOLOGY 
At the beginning of March 2020, in the Republic of Bulgaria, during the winter semester of the 2020/2021 
academic year, COVID 19 was declared a pandemic. Among the main priorities of the ‘Angel Kanchev’ 
University of Ruse was to ensure a quality learning process, in absentia. 

Following the recommendations for social distance, to reduce the risk of spreading COVID-19 infection 
in the Republic of Bulgaria, the university, through the opened Distance Learning Center, provided 
lecturers and students with two platforms - ELearning Shell for asynchronous and BigBlueButton for 
synchronous e-learning. The practical preparation of the students from the pedagogical specialties in 
the disciplines ‘Methodology of getting acquainted with the surrounding world in kindergarten’ and  
‘Methods of Instruction Man and Society’ was also carried out in an electronic environment through the 
system for synchronous online learning - BigBlueButton. 

2.1 Characteristics of university disciplines ‘Methodology of getting acquainted 
with the surrounding world in kindergarten’ and ‘Methods of Instruction Man 
and Society’ 

As said earlier, the conduct of practical training of students (lesson observation and teaching practice) 
is preceded by theoretical training in the mentioned disciplines: 

• The study of the university discipline 'Methodology of getting acquainted with the surrounding 
world in kindergarten' aims to make students aware of the specifics of the acquaintance of 
preschool children with the surrounding world, carried out through the educational field 
'Surrounding World'. The direction implements pedagogical interaction aimed at orienting children 
in natural living conditions, as well as socializing processes - building an adequate image of the 
surrounding social environment, acquiring a culture of behavior, social communication skills, and 
independent children's play activities as prerequisites for school readiness [2,7]. The course 
'Methodology of getting acquainted with the surrounding world in kindergarten' provides future 
children's teachers with methodological training for adequate from a psychological and 
educational point of view conducting the interactions 'child - environment' in preschools. 

• The study of the university discipline ‘Methods of Instruction Man and Society’ aims to create 
didactic conditions for future teachers to comprehend the peculiarities of educational work in the 
subjects 'Homeland‘, 'Surrounding World‘, 'Man and society‘ and 'Man and nature‘. The teaching 
of the subjects takes into account the specific experience, the conditions in the personal 
development of the pupils, the degree of perception and comprehension of the information about 
the objective reality, and their orientation in the natural and social phenomena. Through the 
pedagogical interaction in the subjects, the teacher brings the life experience of the children from 
its state of pre-scientific and pre-theoretical fragmentation and unsystematization to cognitive and 
intellectual readiness for mastering the social sciences in the middle course [1]. 

There is a clear continuity and unity of content and methodological elements between the two methods 
because the cognitive and social horizons of children are formed gradually, in a spiral with a strong 
connection between the different ages [1]. 
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2.2 Online lesson observation and teaching practice of university disciplines 
‘Methodology of getting acquainted with the surrounding world in 
kindergarten’ and ‘Methods of Instruction Man and Society’ 

The online lesson observation of the disciplines was carried out through an established schedule, with 
which the students were acquainted in advance. The chart mentions the date, time, link to the virtual 
hall in BigBlueButton for watching a training film of a specific organizational form. 

Figure 1 depicts an online lesson observation by students majoring in ‘Preschool and primary school 
pedagogy’ of a video of the pedagogical situation in the educational field ‘Surrounding World’ on the 
topic ‘Clean and Safe’ for III age group (5-6 years old children) in kindergarten. 

 
Figure 1. Online lesson observation on the discipline ‘Methodology of getting acquainted  

with the surrounding world in kindergarten’ 

Figure 2 shows an online observation by students in the specialty ‘Primary school pedagogy and foreign 
language’ of a lesson on the subject ‘Man and Society’ for IV grade (10-11 years old children) of primary 
school. 

 
Figure 2. Online lesson observation on the discipline ‘Methods of Instruction Man and Society’ 

During the observation, the students kept notes in the specially developed forms for reflecting the 
observed organizational form. In the forms the students perform an analysis, describing the course and 
parameters of the observed organizational form: 

- date of observation; 
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- name of the institution (kindergarten/school) in which the observed organizational form took place; 
- name of the basic teacher who conducted the observed organizational form; 
- age group/class of the children/students; 
- educational field/subject; 
- core/global theme; 
- type of pedagogical situation/lesson; 
- purpose of the pedagogical situation/lesson; 
- tasks of the pedagogical situation/lesson - for knowledge, skills, and attitudes; 
- expected results; 
- development of key competencies; 
- integrated educational directions/subjects; 
- basic concepts; 
- necessary materials; 
- duration of the separate parts of the observed organizational form; 
- organization of the group/class - frontal, group, individual; 
- specific activities, exercises for the realization of the goals, and tasks set to the methodical unit. 

After the end of the observation, an online discussion was held during which the methodist performed 
an analysis of the outsourced methodological units. Students were allowed to ask questions and express 
and motivate their opinion about the strengths and weaknesses of the observed form. 

The teaching practice of the students from the pedagogical specialties was conducted online, according 
to a prepared schedule, in which the date, time, and link to a virtual hall in BigBlueButton were 
mentioned. Following the recommendations for social distance, to limit the risk of spreading the COVID-
19 infection on the territory of the Republic of Bulgaria, the students, who were determined to export an 
open form in an educational institution, implemented it online. 

Three weeks before the date of the current internship, students received from the methodist topics 
(according to the annual thematic distribution) for planning and developing a syllabus of a specific 
organizational form (pedagogical situation or lesson). After its preparation, the students presented it for 
comment and analysis by the methodist. Following the remarks and recommendations made by him, 
the plan summary should be revised and refined, if necessary. 

Figure 3 depicts an online teaching practice of students majoring in ‘Preschool and primary school 
pedagogy’. The presented organizational form is a pedagogical situation on the topic ‘Small animals’, 
for the II age group (4-5-year-old children) in the kindergarten. 

 
Figure 3. Online teaching practice on the discipline ‘Methodology of getting acquainted  

with the surrounding world in kindergarten’ 

0530



Figure 4 shows the online teaching practice of students majoring in ‘Primary school pedagogy and 
foreign language’. The presented organizational form is a lesson on topic ‘Water - an invaluable natural 
resource’ for III grade (9-10-year-old children) of primary school. 

 
Figure 4. Online teaching practice on the discipline ‘Methods of Instruction Man and Society’ 

The teaching practice was as follows: 

• students from the whole course enter the virtual hall on the day and time specified in the schedule; 
• students who present specific organizational forms also prepare multimedia presentations, 

including the main accents on the topic - artistic and illustrative resources, activities, exercises, 
lesson plan, etc. Through the presentation, students present their work to colleagues and 
methodist; 

• students watched the presentations of their colleagues, taking notes; 
• the methodist evaluated the methodological units presented by the students during the online 

discussion. He argues about the qualitative assessment, analyzing the external methodological 
unit. He pointed out the positive and negative sides of the student's work, giving him 
recommendations and instructions for upcoming performances. The observing students were also 
allowed to express their opinions, suggestions, and recommendations to their colleagues. At the 
end of the discussion, the students completed their teaching and practical portfolio. 

3 CONCLUSIONS 
The COVID 19 challenge facing modern society has led to the need for rapid and adequate decisions. 
Following the recommendations for observance of social distance, to reduce the risk of spreading the 
infection, the institutions in the field of education have switched to distance learning in an electronic 
environment. Through the system for synchronous online learning - BigBlueButton, lecturers from the 
‘Angel Kanchev’ University of Ruse successfully conducted during the winter semester of the academic 
year 2020/2021, the two stages of practical training of future children and primary teachers – lesson 
observation and teaching practice in an electronic environment. 

In addition to assisting in the professional training of students in terms of: the opportunity to understand 
the psychological characteristics of children, their intellectual potential and interests; to successfully 
plan, organize and conduct the pedagogical process; to select appropriate forms, methods, and means 
to promote the development of the child's personality and group [9], the pedagogical practice conducted 
in an electronic environment enables the future children's and primary teachers: 

• to be oriented in the design of the BigBlueButton platform and in the ways of working with it, 
developing digital competencies for working with educational platforms; 

• to develop competencies for online teaching and learning; 
• to assess how in the specific organizational form the methods of training characteristic for the 

traditional training are changed; 
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• to improve their skills in working with multimedia and multimedia applications; 

• to improve their communication and presentation skills. 
The dynamics of everyday life, the improvement of technology, the process of digitalization, entering 
more and more spheres of public life - economics, healthcare, science, education, etc., are just some of 
the parameters characteristic of our time. Society needs individuals with qualities such as initiative, 
creativity, communication, purposefulness. Individuals who have acquired the skills and competencies 
they need to prepare them for a rapidly evolving life [5]. Individuals to improve their digital competencies, 
using them as a tool in new situations, as well as to overcome the challenge COVID 19, facing humanity. 
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THE BENEFITS OF USING SUPPLEMENTARY SELF-ASSESSMENT 
MATERIALS FOR FOREIGN STUDENTS 

R. Caballero-Águila, M.P. Frías-Bustamante, A.M. Martínez-Rodríguez 
Departamento de Estadística e Investigación Operativa. Universidad de Jaén (SPAIN) 

Abstract 
One of the main features of globalization in higher education is the promotion of student mobility. The 
number of foreign students who benefit from mobility grants to study at the University of Jaén, for a 
semester or a full academic year, has increased significantly over the last few years. Besides, due to 
the interdisciplinary nature of Operations Research, courses related to this subject are usually 
included in the academic agreement of students from different degrees and universities. Our teaching 
experience in these courses highlights the need to seek innovative solutions that motivate this kind of 
students and help them to improve their academic results. 

Irrefutably, assessment is a crucial component of the learning process and a significant factor of 
formative assessment is giving and receiving feedback. However, this is usually a hard and time-
consuming task for teachers due, for example, to the large number of students in class.  
Consequently, self-assessment tools become an excellent source of feedback for students and reduce 
the teacher workload considerably.   

Taking into account the above considerations, this paper aims to analyse the potentials of designing 
and using self-assessment resources in English language, for Operations Research courses at the 
University of Jaén.  Besides allowing students to check their own acquisition of knowledge and skills 
before facing the final assessment of the subject, these self-assessment tools make learning easier 
and encourage active participation of foreign students in class, make lessons more dynamic, stimulate 
the autonomy and self-confidence of foreign students, and promote bilingualism. 

Keywords: Assessment for learning, self-assessment, globalization in higher education, student 
mobility. 

1 INTRODUCTION  
The European Higher Education Area brought about a change in the educational model --traditionally 
centered on teaching-- towards a model focused on learning. As a consequence, the conception of 
assessment has also changed in response to the need for techniques to guide and encourage 
students' autonomous learning. In this context, the so-called formative assessment has become a 
basic tool in the teaching-learning process, as a continuous qualitative assessment practice that 
allows the student to improve throughout the entire educational process. 

Self-assessment is a type of assessment that is closely linked to autonomous learning. It is developed 
through a set of self-corrective activities (together with their solutions), that allow the learners to check 
their level of learning and, more importantly, to reorient it. It is, therefore, a very useful tool that helps 
to assess and deal with the different learning rhythms of each student. Many studies justify that self-
assessment is considered one of the best strategies to educate students in responsibility and help 
them to learn to assess, reflect on and self-criticize their individual teaching-learning process; see [1], 
[2] and references therein.  

More recent studies (see [3]) evidence that self-assessment contributes to learning efficiency (Fig. 1) 
and propose specific guidelines to implement effective self-assessment systems. According to 
Andrade and Valtcheva [4], self-assessment is performed in three steps:   

1 Articulating expectations. The teacher must define expectations for a task and clearly explain 
the criteria that would be used in the self-assessment. 

2 Self-assessing. Students create initial drafts of the task given, they can train as many times as 
they need, and they can continually control their own progress by measuring their performance 
with the expectations established in the first step.  
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3 Revising. Students use the feedback to carry out their revision and yield a final self-assessment, 
which can be compared with those of their peers and the teacher. The teacher can generate a 
list of common mistakes made by students, which can be used as a checklist. 

 
Figure 1. Self-assessment contribution to learning efficiency [3] 

On the other hand, the number of foreign students who benefit from mobility grants to study at the 
University of Jaén, for a semester or a full academic year, has increased significantly over the last few 
years (see Fig. 2). Courses related to Operations Research are usually included in the academic 
agreement of students from different degrees and universities, due to the interdisciplinary nature of 
this subject. The authors’ teaching experience in these courses highlights the need to seek innovative 
solutions that motivate this kind of students and help them to improve their academic results.  

 
Figure 2. Number of incoming students participating in mobility programs (University of Jaén)  

Taking these considerations into account, this paper aims at analyzing the benefits of using self-
assessment resources for foreign students enrolled in Operations Research courses at the University 
of Jaén. The paper is organized as follows. First, the concept and foundations of self-assessment will 
be introduced. Next, the strengths and weaknesses of using self-assessment in the classroom will be 
discussed. Finally, some recommendations will be given for the implementation of self-assessment in 
learning, based on the opinion of teachers and students, which confirm that the use of supplementary 
self-assessment materials does in fact increase the motivation, understanding and participation of 
foreign students in class. 

2 STRENGTHS AND WEAKNESSES OF SELF-ASSESSMENT 
Self-assessment is the strategy par excellence for students to grow in responsibility and learn to 
evaluate, criticise and reflect on the teaching and learning process. 

Some of the main benefits of carrying out an authentic self-assessment are the following: 
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• It allows students to know and become aware of their individual progress in the teaching and 
learning process.  

• It helps students to take responsibility for their activities, while developing the capacity for self-
management.  

• It is a time-saving tool, which allows the teacher to assess the progress and skill development of 
each student. 

• It is a basic factor of motivation and reinforcement of learning and it encourages students’ 
autonomy and self-direction. 

• It is a strategy that can even replace other types of assessment (exam, control, etc.) In addition, 
in order to deal with diversity, it is necessary to use different assessment instruments to try to 
evaluate the progression of each student's abilities; self-assessment can be a useful tool in this 
process. 

Among all the benefits mentioned above, it should be highlighted that self-assessment enables 
students to reflect on their progress, their strengths and weaknesses in their achievements and, most 
importantly, it helps them to improve and foster their personal growth.  

Even though self-assessment has great advantages there are also some disadvantages, particularly if 
the key principles and elements of self-assessment are not properly considered [5]. The key point of 
self-assessment is to train and engage students in a formative self-directed process in which they 
monitor their own work and, if necessary, they redirect their learning process to make improvements. 
However, this kind of self-directed learning can be self-defeating if students are not honest, or they are 
not competent enough to assess their own learning. These handicaps can actually be overcome 
provided that the teacher gives students proper advice, guidance and training. 

In summary, self-assessment is beneficial for both students and teachers, but it needs proper 
implementation or it will result in undesired situations. Thus, it is important for teachers and students to 
be aware and take into account the different elements when using self-assessment. 

3 SELF-ASSESSMENT IMPLEMENTATION 
According to the reflection in the above section, a self-assessment system must be implemented 
conscientiously and with great care to guarantee its success. The following specific recommendations 
are made by Ross (2006): 

- Define the criteria by which students assess their work. 
- Teach students how to apply the criteria.  
- Give students feedback on their self-assessments.  
- Give students help in using self-assessment data to improve performance. 

Also, these two additional conditions recommended by Jamrus and Razal (2019) are considered: 

- Provide enough time for revision after self-assessment 
- Do not turn self-assessment into self-evaluation by taking it into account in the final mark. 

Considering the above, the authors developed a collection of self-corrective tests with feedback for 
students (see Fig. 3), based on the analysis of several assessment tests, exercises, computer lab 
practice and other activities used in previous years, that can provide information on the contents and 
concepts that involve more complexity for students. The implementation of these tests has been 
carried out through the virtual teaching platform of the University of Jaén. 
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Figure 3. Question and feedback sample 

Student satisfaction surveys and discussion forums on the virtual teaching platform show that students 
are highly satisfied and find this material truly useful for their learning (Fig. 4). 

How would you rate the usefulness of self-assessment resources  
for your learning?  (1 - totally useless, 5 - extremely useful) 

 
Figure 4. Students’ perception about self-assessment resources (sample size: 30 students) 

4 CONCLUSIONS 
The implementation of a self-assessment system, in English language, for Operations Research 
courses at the University of Jaén has been described.  Besides allowing students to check their own 
acquisition of knowledge and skills before facing the final assessment of the subject, the developed 
self-assessment tools aim at making learning easier and encouraging active participation of foreign 
students in class, making lessons more dynamic, stimulating the autonomy and self-confidence of 
foreign students, and promoting bilingualism. 
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ONLINE STUDENTS, CHARACTERISTICS OF THOSE PREPARING 
TO OBTAIN THEIR HIGH SCHOOL DIPLOMA BY ONE NATIONAL 

EXAM 

M. Morfin Otero, C.A. González Quintanilla, H.M. Rodríguez Gómez 
University of Guadalajara (MEXICO) 

Abstract 
In this work the particularities of the profile of students who enter the Online Learning Institute, 
INSTAL, to the virtual educational program "Your high school in 4 months" to take the one national 
exam that would grant them their high school accreditation are analyzed and compared.  With the 
information obtained from the initial survey that is applied in the induction course and that for this 
study was answered by 3,478 students over a year, we were able to determine variables to study 
them and analyze the individual and family characteristics of the students to determine the differences 
among them according to the secondary school of origin. 

The objective of this study is to identify and analyze the individual and family characteristics, habits 
and school performance of INSTAL students, according to their secondary school of origin. 

The results found showed that there are significant differences between students who studied 
secondary in a public school and those who studied in a private school. At INSTAL, most of the 
students come from public secondary schools, however, we found that it is the graduates of private 
schools who identify this educational program as a viable option to obtain their high school certificate. 
At the end of their preparation, INSTAL students take the national exam. More than 86% pass the 
exam and earn their high school diploma. 

Keywords: Online education, high school, online learning. 

1 INTRODUCTION 
According to data from the National Institute for Evaluation of Education in 2017 enrollment in 
secondary education in Mexico (junior high in the USA), that is the 3 years after elementary school 
and generally for students from 12 to 15 years old, was of 903,389 students [1]. Of them, 91.2% were 
in public schools and 8.8% were in private schools. 

On the other hand, the Online Learning Institute (INSTAL, by its acronym in Spanish) offers the 
program "Your high school in 4 months" as a preparation for the national exam "Acredita-BACH" of the 
National Center of Evaluation for Higher Education (CENEVAL, by its acronym in Spanish), to obtain 
the middle school (high school) certificate. Said exam and institution are endorsed by the Secretary of 
Public Education (SEP, by its acronym in Spanish) with Agreement 286; if the exam is passed, the 
SEP issues the certificate. 

The INSTAL “Your high school in 4 months” program consists of an Induction course to the platform 
plus 4 thematic courses that cover the areas of the CENEVAL exam: Mathematics, Experimental 
Sciences, Social Sciences and Humanities and Communicative Ability. “Learning technologies and 
communication can serve as a way to support all those who, for some reason, have been left out of 
the formal educational system” [2]. 

The objective of this work is to identify and analyze the individual and family characteristics, habits and 
school performance of INSTAL students, according to their secondary school of origin. 

During the induction course, students answer an anonymous survey in which the school of origin is 
identified. The data for this study was taken from the induction survey and the school performance of 
the students during the program. 
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2 METHODOLOGY 
This work is based on the data obtained from the Induction survey (answered by the students enrolled 
in INSTAL's “Your high school in 4 months” program during 2018) and their school performance in the 
same program. 

In general, significant differences were considered according to the Z value: 
Z = |%U - %I | / 𝞂 
o %U = % of public secondary school students 
o %I   = % of private secondary school students 
o 𝞂     = 0.54% = inter-monthly standard deviation 0.54% 

Table 1. Considerations on significant differences 

Z % Reliance Difference consideration 

>1.96 >95% Very significant difference 

>1.645<1.96 >90% <95% Significant difference 

>1.285<1.645 >80% <90% Somewhat significant difference 

<1.285 <80% No significant difference 

ª Universe  
From January to December 2018, the “Your high school in 4 months” program registered 4,684 
students. Of them, 3,478 answered the Induction survey, that is, 74% of the total. 

Table 2. Survey monthly number 

Month #U %U #I %I |%U-%I| 

1 334 11.4% 67 12.3% 0.9% 

2 184 6.3% 31 5.7% 0.6% 

3 208 7.1% 29 5.3% 1.8% 

4 207 7.1% 37 6.8% 0.3% 

5 226 7.7% 41 7.5% 0.2% 

6 278 9.5% 45 8.3% 1.2% 

7 228 7.8% 37 6.8% 1.0% 

8 344 11.7% 70 12.8% 1.1% 

9 299 10.2% 63 11.6% 1.4% 

10 219 7.5% 45 8.3% 0.8% 

11 192 6.6% 40 7.3% 0.8% 

12 210 7.2% 40 7.3% 0.2% 
*Inter-monthly standard deviation 

ª Research background 
Regarding school data, INSTAL students waited an average of 11.2 years, after having completed 
their previous studies, to enroll in this program, in the case of graduates of public secondary schools, 
and 7.2 years for graduates of private secondary schools. 

For the question of whether they had taken any online course before this program, 9.5% of graduates 
from public secondary schools answered yes, as well as 16.5% of private ones. In this case there is a 
very significant difference of Z = 12.9 by secondary of origin. 
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Figure 1. Students by secondary school type of origin 

Of the students who answered the survey, 84.3% came from public secondary schools and 15.7% 
from private secondary schools. 

At the national level 8.8% of secondary school enrollment is in private schools [3], making INSTAL 
more attractive to graduates of this type of secondary school. 

ª Study variables 
Categories were made for this study that include the following variables: 

Individual characteristics (sex, age, marital status, occupation) 

1 Family characteristics (children, parents, marital status, parents' education) 
2 Habits (place, device and connection time, use of social networks, motivation and challenges) 
3 Background (previous school and online courses) 
4 School performance (dedication and approval) 

3 RESULTS 

3.1 The individual characteristics 
By sex and by school of origin, this study students are: 

 
Figure 2. Sex, by secondary school origin 

The percentage of women is higher in those who come from public secondary schools. On the other 
hand, there are more men among those who come from private secondary schools. 
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The difference, although small, is very significant: Z=2.73. 

Regarding age: 

 
Note. The average age of those students coming from public secondary school is 28 years 
old while from private secondary school is 24 years old. 

Figure 3. Enrollment by age and secondary school of origin 

The average age is higher in those who come from public schools than in those from private schools 
(28 and 24 years, respectively). The differences are very significant before the age of 50. Almost 60% 
of those who graduate from private secondary school are under 21 years of age, while from public 
school it is 28.4%. The percentage of students older than 21 years is higher in public than in private 
school. 

Everything indicates that, for graduates of private secondary schools, the Acredita-BACH exam 
represents an alternative option to study high school. For graduates of public secondary schools, it is 
more of a way to reduce the educational gap. 

3.2 Marital status 

 
Note. With Mexico’s data from INEGI (2018). 

Figure 4. Marital status by secondary school origin 

INSTAL is a more attractive option for singles. There are very few students who are separated or 
divorced. There is a higher percentage of singles who come from private secondary schools than from 
public ones (Z = 30.8). And there is a higher percentage of married or in a cohabiting status than those 
who come from public secondary schools (Z = 37.0). 
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There is a higher percentage of students who are single that come from private secondary schools 
than from public ones (Z = 30.8). And there is a higher percentage of married or cohabiting students 
than those who come from public secondary schools (Z = 37.0). 

Regarding occupation, 61% of the students said they were employed, 21% self-employed, 8.4 
homemakers and 9.6% said they did not work. 79.7% of graduates from public secondary school have 
a paid occupation against 58.9% of graduates from private secondary schools. 

3.3 Family characteristics 
Of INSTAL students, 46% have children. 49.8% of those from public secondary schools have children 
versus 27.9% from private schools. 

On average, INSTAL students have 2.1 children: of those coming from public secondary school, 2.14, 
and those from private secondary school have 1.98. 

As for single mothers or fathers, there are 16.3%. From public schools 16.7% and from private 12.6%. 

Of the students who have children, 35% are single parents. From public schools 34.1% and from 
private schools 44.5%. 

Of the students who have children and are single mothers or fathers, more come from private 
secondary schools. The difference is very significant (Z = 19.4). 

 
Figure 5. % Single parents/mothers 

The fathers and mothers of INSTAL students who come from private secondary schools have higher 
education than of those who come from public secondary schools. The education of the fathers is 
higher than the education of the mothers, in both cases. The schooling of the parents of students from 
public secondary school is 9.2 years for mothers, and 9.6 for fathers, while for graduates of private 
secondary school it was 13.1 years for mothers and 14 for fathers. 

3.4 Habits 
Most of the INSTAL Induction students access the online platform from home to take the course. The 
percentage is significantly higher in those who graduated from private high school (92.4%) than from 
public ones (81.7%). Very few, less than 6.5%, access from outside of the home (Internet cafes, 
offices or others). The majority (70%) use the computer as the preferred device for their course, 
followed by the cell phone. In addition, they connect between 4.6 and 5.4 hours a day. 
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Figure 6. Motivation to finish high school 

The motivations for taking this course and finishing high school are similar in our students and the first 
reason is to get a College degree, followed by personal growth and achieving a goal. 

And the main challenge they face in the course of "Your high school in 4 months" for graduates of 
public secondary schools is understanding, while for graduates of private secondary schools is 
Mathematics. 

 
Figure 7. Main challenge by secondary school of origin 

The social media apps most used by the students of "Your high school in 4 months" are WhatsApp, 
Facebook and YouTube. In addition, Spotify and Instagram are more used by graduates of private 
high schools. 

3.5 Performance 
Next, we proceeded to determine school performance indicators from INSTAL's "Your high school in 4 
months" program. 

Very few students obtain a diploma at the end of the program, 13.5% conclude and pass the "Your 
high school in 4 months" courses. Of these, 14.5% are graduates of public secondary schools and 
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12.5% of private secondary schools. The approval rate is higher in those who graduated from public 
secondary schools, with Z = 3.76. 

4 CONCLUSIONS 
The differences by secondary of origin are notable. It should be taken into account that those who 
studied in private secondary schools are generally younger and come from families with a higher 
socioeconomic level. 

Of INSTAL students, 15.7% come from private secondary schools. Nationally, 8.8% of secondary 
school enrollment is in private schools. In the case of the responses obtained in the survey, INSTAL is 
more attractive for graduates of private secondary schools. 

Everything indicates that, for graduates of private secondary schools, the Acredita-BACH exam 
represents an alternative option to studying in high school. For graduates of public secondary schools, 
it is more of a way to reduce their educational lag. 

57% of those who studied in private secondary schools would not be willing to study a bachelor's 
degree online (33% for graduates of public secondary schools). 

Those who come from public secondary schools have better academic results than those from private 
ones (approval% of 14.5 vs 12.5). 
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INTERACTIVE APPROACHES IN CHILDREN’S PATTERNING 
ACCORDING TO THEIR NEEDS, INTEREST AND ABILITIES 

Katarína Žilková 
Comenius University in Bratislava, Faculty of Education (SLOVAKIA) 

Abstract 
Repeating patterns are commonly found in preschool activities and primary mathematics teaching. 
Patterns are useful for developing the ability to identify relationships and rules by which the pattern has 
been created, as well as the application of algorithmic thinking. We developed a collection of educational 
applets about linear patterns, which are ordered by difficulty and available on www.delmat.info. The 
methodological framework for development of the applets was design-based research. Applets for 
educational intervention were repeatedly verified and rebuilt according to children’s requirements. 
During the process of verification, we used both real and virtual manipulatives. Here we will briefly 
describe the process of creating these applets as well as findings from present research regarding the 
verification of such applets. The aim of the research was to observe the quality of applets from primary 
teachers' point of view. The research tool was the questionnaire. The quantitative analysis of 
observations showed very positive and positive ratings of three aspects of the applets (professional & 
educational; computing & technical and design aspects). The qualitative analyses of research data 
showed that applets were useful for teachers in their educational process and that applets are useful for 
different groups of children according to their interests, abilities, and needs. At the same time the 
teachers formulated several comments and suggestions about positive or negative aspects of applet’s 
collection. 

Keywords: applet, quality, pattern, children, math education.  

1 INTRODUCTION 
Why is patterning important for children and why are patterning activities important in the educational 
process? Ginsburg (2017) wrote young children need to see regularities everywhere, because „The 
perception of regularities is a cognitive universal: although their content may vary, children everywhere, 
regardless of culture and socioeconomic status, encounter huge numbers of regularities and develop 
an intuitive, informal understanding of the regularities they experience “. Patterns can be complex or 
general concepts, involving mental processes useful for developing algebraic thinking. 

According to Clements and Sarama (2014) “patterning is the search for mathematical regularities and 
structures”. It goes about the process in which children expand not only their knowledge but also their 
way of thinking. Patterning is a process useful for developing the ability to identify the relationships and 
rules by which a pattern was created. This process is also important for the development of algorithmic 
thinking, the development of rhythm and also the development of the ability to repeat the pattern and 
extend the pattern. 

The main characteristics associated with patterns are the type of pattern, the core of the pattern, and 
the rule of pattern. Types of pattern describe repeating or growing patterns. The repeating pattern is a 
sequence of elements that arises from a cyclically repeating core of the pattern. The growing pattern is 
a pattern that increases or decreases by a constant difference. The core of repeating pattern is made 
of a sequence of repeating components consisting of items e.g., shapes, colors, numbers, icons and 
etc. The rule of pattern defines the pattern (for example AB, ABB, etc.) according to used elements 
and their attributes (for example shape, color, size, etc.). 

2 RESEARCH METHODOLOGY 
Our research activities in Slovakia over the last few years have been focused on investigating the ability 
of preschool children to work with linear patterns, especially how their recognition of patterns with 
differing levels of difficulty varies according to their age or abilities (Partová & Žilková, 2009). We started 
our observation of children from 2009. We first began working with physical manipulatives (cubes, tops 
of bottles, etc.) and subsequently decided to create the first version of virtual manipulatives (interactive 
applets) for children focused on repeating linear patterns. Through our research we have observed how 
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children solve problems with patterns, which tasks are easier, and which tasks pose a greater challenge 
for them. Therefore, we proceeded to update implementations of new applets more accurately reflecting 
children’s interests, abilities, and needs. 

2.1 The developing of applets as a research tools: design-based research 
The design-based research (DBR) was applied because it is based on cyclical repetition of the 
intervention. It’s a long-term process, but it is effective when developing useful applets for education. 
The generic model of educational design research was descripted by McKenney and Reeves (2012) 
and we followed their phases. The first step was studying of theoretical resources (e. g. Orton, 2005; 
Clements and Sarama, 2014; Tirosh, Tsamir, Levenson, Tabach, and Barkai, 2015). The second step 
within the first intervention cycle was creating own activities based on manipulatives and creating graded 
sequences tasks (fig. 1). After this we started the process of creating the pilot versions of applets based 
on the “Imagine Logo” platform (fig. 2). 

  
Fig. 1 The patterning with manipulatives Fig. 2 The patterning with applets in Imagine Logo 

Applets were evaluated by children in computer and interactive whiteboard environments. After we 
analyzed their solving strategies at different difficulties, we started the process of improving our applets. 
After further verification, the applets were completed to the final version.  But the development of ICT 
caused the need to have the applets in another environment and we decided to create a patterns applet 
for online use technology (fig. 3, fig. 4). The whole applet development process corresponded to the 
DBR phases (Design Based Research). Finally, approximately 500 children tested the applets using an 
interactive whiteboard, tablets, and computers. Our study was not exclusive to non-special needs 
students, and we accommodated children with disabilities as well as children with special needs. Our 
research question was, what are the opinions of teachers of our applets and whether they are 
willing to use applets on their education process?  

Finally, we created the set of applets according to different task and reflecting several levels of difficulty. 
The focus of applets is on repeating patterns and they reflect different mathematical tasks (see tab. 1). 

Tab. 1 The list of applets according to the different tasks 

Type of tasks Task for children Applet retrieved from 

Extend the pattern  
• to identify the rule and extend the pattern  
• to find the unknown rule and complete the pattern (often 

more solutions exist)  

http://www.delmat.info/a/3/  
http://www.delmat.info/a/16/ 

Find a mistake  

• to correct pattern by deleting and object  
• to correct pattern by replacing and object (with the right 

one) 
• to correct pattern by inserting and object 

http://www.delmat.info/a/4a/ 
http://www.delmat.info/a/4b/ 
http://www.delmat.info/a/4c/ 

Fill in a missing part  • to choose the correct sequence of objects and fill in a 
missing part of the pattern http://www.delmat.info/a/5/ 
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Fig. 3 Attributes of applets and possibilists of setting according to educational needs 

The design of applets should reflect the different abilities, interests and needs of children, therefore the 
following attributes are implemented in it (fig. 3): 

• level of difficulty according to the rule, 

• types of elements in the pattern (real objects, iconic images, 2D and 3D geometric shapes), 
• properties of elements in the pattern (color, shape and size),  

• pattern display type (in-line, wavy – fig. 4), 
• the place where the child completes the elements of the design (at the beginning, in the middle, 

at the end). 

 
Fig. 4 The working surface for a child 

2.2 Research methods of applets evaluation by elementary teachers 
We sought to obtain the opinions of elementary-level teachers with regards to the quality and usability 
of patterning applets. Our approach adopted the questionnaire developed by Pejuan, Bohigas and Jaén 
(2015), however only partially. We did not use their category C (scientific quality of the message) and 
category D (potentialities for use in a course), because these categories were irrelevant to our applets 
and their uses. On the other hand, we added additional items to the questionnaire: whether our applets 
reflect professional and educational aspects. The structure of the questionnaire was divided into 3 parts 
(see tab. 2). 

Tab. 2 The structure of the questionnaire 

Category Items The source 

Computing/Technical Aspects 11 (A01-A11) 
Pejuan, Bohigas and Jaén (2015) 

Design 11 (B01-B11) 

Underlying Learning Conception/ 
Professional and Educational Aspects 

8 (E01-E08) Pejuan, Bohigas and Jaén (2015) 

10 Own source 

The teachers were encouraged to provide their own honest opinions with regards to the applets and 
their use in elementary education. Therefore, we employed mixed methods research (quantitative and 
qualitative). The number of participants was 39 at that phase of applet verification. Each participant 
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checked only one applet. The division of participants according to the verification of applets is in the 
figure 5. 

 
Fig. 5 Numbers of participants who evaluated which applet 

3 RESULTS AND DISCUSSION 
Participants evaluated our applets in 3 categories listed above (fig. 6). Approximately 68% of participants 
considered the computing and technical aspects of the applet as very positive. Approximately 28% of 
participants marked it as positive. Results showed that other participants (5%) filled that category as irrelevant 
or negative. Very positive and positive evaluations in the design category comprised approximately 96% of 
teachers. Professional and educational aspects evaluated were also evaluated as very positive or positive 
by approximately 96% teachers. They did not evaluate categories as very negative. 

 
Fig. 6 Results of teacher’s opinions on three qualitative categories attributes of applets   

We were interested in the opinions of teachers on our applets. They were asked to write down their 
observations, and thus we will provide a brief overview of the manner of responses received. We used 
a color-coding method and categorized statements and comments within two classes: positive and 
negative teacher’s statements (table 3).  
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Table 3. Positive and negative statements and comments of teachers 

Positive teacher’s statements Negative teacher’s statements 

• applets are interesting, motivational, educational and 
fun  

• tasks are simple and intelligible 
• teachers and kids enjoyed working with applets  
• kids develop their thinking skills  
• applets can be used both at home and in school 
• fun and playful form of problem-solving task  
• it is beneficial to choose different applet properties  
• children found pictures interesting, especially of “ice- 

cream” 
• intuitive manipulation 

• add higher degree of difficulty  
• pictures and icons create in a more interesting way  
• design of the website is not interesting enough for kids  
• increase colorfulness of patterns  
• missing pictures for girls (flowers, teddy bear, doll) 
• add pictures such as flowers, houses, animals, fairytale 

characters  
• for correctness check, smiley face should be used 

instead  
• add incorrect response control  
• add sound effect for control   
• manipulation is not clear 

According to teachers’, children were more interested in real objects, found less interest in icons and 
2D objects. We found teachers wrote positive comments related to learning processes and educational 
needs, interests, and abilities of children. In this context teachers stated e. g. “This applet should be 
used by children with attention deficit disorder or children with special educational needs.”; „The applet 
is interesting and cognitively beneficial for children; it develops thinking and logic. “; „I used all the applets 
in mathematics lessons in a special class of Roma pupils in the third year and I have to praise the whole 
program. Students want to learn by "playing" every day, they are very interested in it and I use these 
applets all the time and I will use them in the next school year as well “. 

Otherwise, we also observed contradictory responses for some categories, e.g., some teachers wrote 
that virtual manipulation was intuitive, other teachers stated that manipulation with objects was not so 
clear at the beginning. Some teachers commented that the sound is missing in the applets, but the aim 
of our applets was focusing on the mathematical essence without disturbing elements of visual or sound 
character.  

Thus, although each teacher may imagine their own variations of these virtual manipulatives as ideal 
tools for educational intervention, the priority will always be for applets provided to be adequate for 
children according to their age, abilities, and educational needs. The measuring of quality of applets and 
their uses is quite a difficult problem. Matawa (1998) suggested seven of uses of applets in mathematics 
education. The set of our applets which are aimed for developing critical thinking and children’s work 
with sequences through interactive patterning meet his suggestions. Teachers said the applets were 
good quality and many of them use them in teaching math. Now, the question is whether applets have 
the potential to children’s develop children’s mathematical thinking capabilities. This is the task for 
further research. 

4 CONCLUSIONS 
For several years we observed the work of children with patterns using various real tools or 
manipulatives. Based on these observations, we created a set of virtual manipulatives for patterning. 
The aim was to prepare an appropriate virtual environment for children to develop their mathematical 
thinking. We have developed 7 different applets aimed at identifying the rule of the pattern, extending 
the pattern, or correcting the pattern. Applets are available on www.delmat.info. We applied Design 
Based Research by developing of applets and we measured the quality of applets through an e-
questionnaire for teachers. The teachers’ opinions showed that applets have a very good or good quality 
in three examined categories: computing/technical, design, professional and educational aspects. We 
hope applets have a potential to be useful virtual manipulatives for developing of children’s mathematical 
thinking and the different levels in applets will be appropriate for accepting their different abilities, 
interests and educational needs. 
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MITIGATING ACADEMIC UNDERACHIEVEMENT OF VULNERABLE 
LEARNERS IN LESOTHO HIGH SCHOOLS 

M.A. Hlojeng, J. Palmer 
Central University of Technology Free State (SOUTH AFRICA) 

Abstract 
The concept of academic vulnerability has not been meaningfully explored in the school leadership 
literature. Addressing vulnerability requires self-motivated, compelling and innovative leaders who are 
acutely aware of the daily teaching and learning challenges vulnerable learners face. This qualitative 
case study sought to explore strategies for School Management Teams (SMTs) to mitigate the academic 
underachievement of vulnerable learners in Lesotho high schools. The paper employs Contingency 
Theory as its theoretical lens and the data was analyzed using Critical Discourse Analysis (CDA).  
Empirical data were collected from one purposefully selected Lesotho high school. The research 
participants included vulnerable learners, SMT members and teachers who were probed on academic 
vulnerability during in-depth interviews. The findings revealed that employing innovative strategies to 
address the academic challenges vulnerable learners face inspire their confidence and resilience to 
excel. Additionally, clear academic plans and vulnerability management policies are required to improve 
academic underachievement. The paper proposes context-specific strategies tailored to the tangible 
needs and experiences of vulnerable learners to improve their academic achievement. 

Keywords: Management, academic underachievement, vulnerable learners, contingency theory, 
qualitative, critical discourse analysis. 

1 INTRODUCTION 
A vulnerable child is a child with or without parents [1], who lacks basic needs for survival (Lind, 2019), 
lives in high-risk circumstances [2], and whose prospects for health, growth and development are 
seriously impaired [3]. In most cases, this is due to the impact of HIV/AIDS [4]. For this paper, vulnerable 
learners are those who are orphaned, from child-headed households, from poor socioeconomic 
backgrounds, are infected and/or affected by HIV/AIDS and whose school fees are paid for by the 
government. 

Vulnerable learners underachieve in schools [5–6]. This is corroborated by [7] who report that the 
highest proportion of learners are vulnerable. Presently, some Lesotho high schools seem to have a 
problem in attaining high pass rates ostensibly due to growing numbers of vulnerable learners who 
underachieve [8]. The outcomes of children’s vulnerability manifest negatively in schools. Such effects 
include several having frequent unexplained absence from school, contributing to their educational 
underachievement [9]. As a result, the current study seeks to explore how SMTs mitigate academic 
underachievement of vulnerable learners in Lesotho high schools to discover contextual strategies that 
ensure the success of a school through its leadership. Teachers and school leaders play a significant 
role in mitigating underachievement. Teachers’ success in providing learning pathways for vulnerable 
learners, may be ensured with their leaders’ support. Importantly, school leaders are accountable for 
providing resources and support to assist teachers in improving instruction and increasing learner 
achievement [10]. In shaping teachers’ leadership and professional identity, school leadership by its 
very nature, helps to shape school and classroom conditions [11]. This paper contributes to the 
discussion by seeking to address the question: “How do school management teams mitigate vulnerable 
learners’ academic underachievement in Lesotho high schools?” 

2 LITERATURE REVIEW 
Globally, research reflects that the trend in education is for school leaders to improve the learning 
environments for all learners and teachers in an equitable way. In schools, leadership’s impact on 
learner success is considered second to teaching [12]. In reporting on academic achievement of early 
school leavers, a Nordic study conducted between 1993 and 2008 of learners transitioning from school 
to work, reported significant cross-country differences in non-completion rates for these learners at 
different ages.  The study findings reveal that the dominant activity of non-completers at age 21 was 
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over the following ten years, to work or study. Amongst others, demographics of learners who 
underachieve and drop out of school show that social class, gender, ethnicity and hailing from a socially 
disadvantaged background and being disengaged from school are key challenges learners experience 
and therefore often leave school unqualified [13]. In Lesotho, the government traditionally invests a very 
large share of its budget in education where 17% of the total budget is spent on education and other 
vulnerable groups [14]. Despite state efforts and investment in education, Lesotho minimally provides 
basic quality education for all as per the demand of the country’s Education Act (2010). Issues of limited 
education opportunity for school age children, especially vulnerable children and low transition to 
secondary education [15] are critical issues across the country. Despite all the challenges that 
vulnerable learners may bring to schools, SMTs is expected to produce expected results [16]. For 
example, social and economic disadvantage, being a boy and being from a migrant background are 
some of the risk factors contributing to children playing truant or leaving school. Some of the factors that 
are used in judging an effective school include, among others, excellent achievement by many pupils in 
examinations and the success of past pupils. Considering this given situation, it is up to the SMTs to 
employ the appropriate managerial skills to manage the given situations. 

3 THEORETICAL FRAMEWORK 
This study utilizes the contingency (situational) theory as its theoretical base. There is no best way or 
approach in management of doing things [17], as different situations call for different approaches to 
manage [18]. Management and organization are an open system that embraces anomalies or 
challenges every now and then [19], and which requires adaptable and situational solutions to overcome 
or solve the problem concerned [20]. Other contingency factors include changes in demand and 
services, change in government policy or law and change in environment or climate change [21]. The 
study is thus guided by this lens that, what the managers do to improve vulnerable learners’ participation 
in school in a given situation differs because all the managers in the school’s hierarchy are expected to 
have the ability to analyze the situation [22], formulate and apply management strategies which work 
best for the given situation [23].  

4 METHODOLOGY 
Vulnerable learners’ academic underachievement in Lesotho may be traced back to the year 2007 when 
the bursary scheme started supporting vulnerable learners in post-primary schools. According to the 
[24], out of 20 000 vulnerable learners sponsored by the MoET in the year 2007, only 4 000 (20%) 
learners passed. Additionally, there were 21 304 vulnerable learners enrolled in post-primary education 
in the year 2019 and more than half of this number appear not to have passed in their previous grades 
[25]. The area in which the school is situated may be classified as disadvantaged, where limited 
employment opportunities exist and learners are often orphaned by HIV/AIDS and subsequently must 
fend for themselves in child-headed households.   

The qualitative case study premised on the interpretive paradigm is employed because we are especially 
interested in how participants at a Lesotho High school provide academic support to vulnerable learners 
to improve underachievement. As it is a church school, children are provided support mentally, socially, 
physically, and spiritually. Religious knowledge is not only taught as a subject, but the school also holds 
events every year, including retreats for the purposes of counselling and teaching them about God. The 
schools’ prospectus compels every learner to go to church every first Friday of the month, every Sunday 
while the boarders go every day. 

A purposive sample was drawn consisting of the deputy principal, three HODs, one teacher and six 
vulnerable learners from child-headed households, characterized by orphanhood, poor socioeconomic 
backgrounds, and some of them are infected and/or affected by HIV/AIDS. As teachers and leaders 
function within the teaching arena and exercise management directly in their respective capacities, they 
could reflect on the plight of vulnerable learners in their school. Vulnerable learners participated in this 
study as they were best placed to provide quality narratives regarding their objective conditions. The 
preference of the researchers to generate data through in-depth interviews was to utilize participants’ 
unique characteristics of focus on the details [26] and on the natural order of events [27], seeking to 
extract meaning [28]. Critical discourse analysis (CDA) was used to analyse data collected through in-
depth interviews. Transcribed data were arranged into categories [29] that allowed comparison between 
components of the same category and between categories [30]. Moreover, data were coded to discern 
themes [31] which informed the objective of the study. 
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5 RESULTS 
In this section, we attempt to answer the following question: “How do school management teams 
mitigate vulnerable learners’ academic underachievement in Lesotho high schools?” 

Four key themes emerged during in-depth interviews which included school leaders influencing learning: 
teachers’ leadership and teaching approaches, vulnerable learners’ individual resilience and emotional 
well-being. 

5.1 School leaders influencing learning 
According to the participants, the SMT do all they can to minimize the challenges vulnerable experience 
to lessen the possible negative impact it might have on their learning. When probed about the SMT’s 
functionality and support at the school, learners and teachers expressed the following sentiments:  

The principal goes places searching for us vulnerable children who are not at school and bring us to this 
school. She finds us scholarships. Sometimes she does not succeed finding scholarship for all of us. It 
is in cases such as these ones that she, through school charity funding scheme, takes responsibility of 
sponsoring us. Sometimes principal’s family (Sisters of Charity of Ottawa (SCO) helps us with food, 
payments of other fees and school needs. (VLM2) 

Villagers, guardians, and parents dump vulnerable children here and don’t do anything for them; they 
know Sister will take care of everything. What I can say is that our management allows vulnerable 
learners to pay school fees with animals, crops, and any other material in place. They are sometimes 
exchanged for cash. Again, vulnerable learners who can’t afford uniform are left behind while non-
vulnerable learners are sent home for fees and uniform. (T) 

I for one cannot afford to pay with anything. For these many years that I have been repeating different 
classes, I’m not sponsored not only due to this repetition but also for my age, but I am never expelled 
for any fee though. (VLM5) 

Most of us learners here are from afar and full of problems. As a result, some classes and school hall 
are turned into residences to accommodate us. (VLF3) 

Our school is in partnership with the community with rental flats nearby. Those flats are turned to school 
boarding. These serve to help even students who cannot afford to eat thrice a day at their homes. Some 
orphans do not have their own homes; school adopts such children and they become its own. (T). 

In contrast with CDA, certain villagers, guardians and parents expose themselves as not being 
committed to ensuring sustainable social change for the vulnerable learners because they dump them 
at school without doing anything for them. At the social practice level analysis of CDA, it is observed 
that the experiences of the disadvantaged are however taken seriously by the principal and the school 
leadership as they support the struggle against inequality for the betterment of vulnerable learners. The 
contingency theory emphasises the fact that what the principals do in practice depends on a given set 
of circumstances or the situation [32]. There are many variables or situational factors that influence 
organisational performance. Thus, these given efforts by the principal indicate a clear understanding of 
the contingency theory which directs that if certain situational factors exist, then certain organisational 
and managerial variables are most appropriate. This kind of mitigation by school leadership is in line 
with [33] who contends that the schools have, in many instances, become centres of support for 
vulnerable children and principals are playing critical roles in seeking support for these children [33]. As 
stated by CDA, the SMT strives to search for the origin of the problem at hand, thereby finding ways to 
alleviate it. Again, the SMT allows the vulnerable learners to pay with anything, which is indicative of 
compassion and understanding of their learners’ plight. Unlike in some schools where the principals 
expel learners who owe the school or punish them for defaulting on the payment of school fees [34], the 
school under study does not. Walking long distance to and from school contributes to absenteeism of 
vulnerable learners particularly the females because they consider themselves a weak gender [35] as 
they can easily be out of power by any force [36], like raping, kidnapping and many other sorts of 
inhumane activities. Long journeys and unforeseen experiences make attending school unpleasant for 
vulnerable children and in many instances cause them to drop out. The school’s effort to provide 
accommodation for vulnerable learners is an attempt to minimise the distance they travel to and from 
school as well as make them less susceptible an vulnerable to any possible negative experience they 
may encounter on the journey on a daily basis, which may ultimately impact their academic performance 
at school. 
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5.2 Teachers’ leadership and teaching approaches 
Aside from teaching, teachers and SMT members are committed to ensure that underperforming 
vulnerable learners succeed. The following are what they proudly voiced: 

This year for instance, we contributed the examination fee for two Form E orphans, who were discussed 
in a staff meeting that they were going to be removed at ECOL because they did not pay the examination 
fee. These learners have so much potential, it is difficult not to support them. It’s as if it’s your own child. 
(SMT2) 

Teachers themselves help learners with their basic needs. Sometimes they give them tangible things 
like sanitary towels, soap, clothes and many things. (SMT4) 

The school had link with one school in Wales which helped our school with many things among which 
are the books. They are rented and school sometimes replaces them. The school has book rental 
scheme for Form D and Form E learners with the purpose of helping especially vulnerable learners to 
afford books with less price that would help them in their academic work. (SMT1) 

Learners are lent books. Some of them don’t even pay for the book scheme because they don’t afford. 
With this scheme, parents and/or guardians pay around M2000.00 for all books costing far more than 
M5000.00. (T) 

The researchers observed that the teachers considered the interests of the poor before that of the 
advantaged learners to ensure they succeed academically. Notably, the mechanisms put into place by 
the SMT and teachers to empower the vulnerable learners validate that they are leaders who determine 
the style which suits the situation, as suggested the by contingency theory. The findings reveal that the 
school leaders consider the vulnerability of learners within and outside classrooms which is indicative of 
their sense of professional community. Unlike the teachers in Tanzania, where the vulnerable children 
were very unhappy that the teachers seemed so distant and unfriendly towards them because of their 
vulnerability, the teachers in the current study generally seem to interact well with their learners [37]. 
This practice could be a result of schools and teachers’ caring, loving, and sharing their emotions with 
the learners, or a result of the teachers’ training themselves [38]. Indeed, it is evident that the school 
leadership pay positive attention to situations that sustain and transform the vulnerable learners’ 
achievement. The SMTs and the teachers endeavour to mitigate the academic underachievement of 
vulnerable learners by creating a supportive environment (in line with CDA) and providing in their basic 
needs. In accordance with [33], the schools in Lesotho are valued in terms of their national examination 
results, where some schools have poor resources and the failure rates in the national examinations are 
high. The school therefore ensures that resources are available for learners to achieve success. 

5.3 Vulnerable learners’ resilience and emotional well-being 
Vulnerable learners who show irregular and rebellious behaviour, the school provides counselling to 
learners. Learners reflected thus:  

I was born HIV positive. My teachers referred me to the clinic for medications. I lost my parents and a 
sister; they took me to counselling. Relatives wanted to possess my parents’ properties; my teachers 
advised me to take them to CGPU. So, there are descriptions of how our teachers contribute to keep us 
affected and infected children in schools by taking us to counsellors when they need to. They also 
counsel us here at school. (VLF1) 

One of our duties in the committee I’m delegated to counsel students, attend them, provide casualties 
services and refer them where appropriate. (T) 

The teachers may be regarded as a power elite who ratify, endure, authenticate, exploit, and dominate 
the powerless, as observed in CDA. Instead of these teachers condoning this behaviour, they counsel 
their learners and refer them to professionals where necessary. The counselling prepares the vulnerable 
learners for academic, career, personal and social development, hence, it assists the learners to be self-
actualised. As required by the School (Supervision and Management) Regulation [39], the principal, in 
collaboration with the other teachers, provide the guidance and counselling of the pupils with respect to 
their duties. Counselling the vulnerable learners is in line with [33] when he says there are descriptions 
of how the teachers contribute to keeping the affected children in the schools and to taking them to 
counsellors when they need help. Explicitly, these efforts are made with the intention of vulnerable 
learners to achieve academically. These efforts are made to relate the educational programme to ensure 
future success – inter alia to facilitate career exploration and development, develop decision-making 
and problem-solving skills, assist with acquiring knowledge of the self and others, interpersonal 
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relationship skills, provide advocacy for vulnerable learners, encourage facilitative, co-operative peer 
interactions, and foster resiliency factors for vulnerable learners to ultimately assure equitable access 
to educational opportunities. 

5.4 Contextual strategies 
The researchers in this study acknowledge the sensitive connotation attached to the concept of 
vulnerability, therefore school leaders and teachers should act with empathy when offering academic 
support to underachieving vulnerable learners rather than labelling them. Hence, this study advocates 
that school leaders consider contextual strategies as a possible means to address vulnerability and build 
resilience of vulnerable learners to succeed academically. These strategies include: 

Improving instruction: Teaching and learning challenges often abound when tensions abound 
between being vulnerable and credible at the same time [40]. From a transformative learning 
perspective, expressing vulnerability may help learners to access different ways of knowing. Where the 
provision of quality education and teaching in an inclusive learning environment is the goal, teachers 
should be in a position to offer the skills that learners require in such a setting [41]. Accommodating 
multiple modes of learning and instituting personalised learning opportunities in classrooms should 
enable learners who present with different situations of vulnerability, to receive the attention they require 
to achieve academically.  

Shaping a vision for academic success for all learners: Developing resilience within each learner 
should be a management objective. Human resilience is defined as the mental and material capacity of 
a person and the ability to “bounce back” after a challenging experience [42–43]. In addition, resilience 
is seen a process involving people’s capacity to find resources to sustain their wellbeing, including the 
capacity of the environment to provide support [44]. School leaders must therefore share the vision that 
all learners have the potential to reach their desired academic level, provided they have the support and 
resilience to succeed.  

Vulnerable learners’ Social-Emotional well-being and support. Learners who experience 
psychological problems, who might lack motivation and experience anxiety because of their situation, 
often cannot concentrate in the classroom. The challenge for leaders and teachers is to provide a secure 
and safe learning environment for learners to thrive. When teachers are able to identify these 
behaviours, and the contextual causes thereof, they may better assist learners with their learning. 
Teachers’ social-emotional competence and well-being reflect in their classroom behaviour 
management and interactions with learners which significantly impacts relationships and subsequently 
learner performance [9].  The key component to making Social-emotional learning a priority is to fully 
implement it across multiple settings (schools, districts, families and the wider community).   

Cultivating leadership in others. Teachers are an asset to any education system if they prove to be a 
solid, highly qualified, and dedicated resource. To this end, developing teachers as leaders is a 
requirement as it means moving outside their own classrooms, grade levels and schools [46] and moving 
toward sustainable leadership. Notwithstanding this fact, school leaders themselves are critical for 
improving the quality of their learning environments and sustain such. Therefore, school leaders should 
be acutely aware of their learning contexts and the needs within, to cultivate future principals who share 
in the school leaders’ vision. In so doing, positive learning environments are created that enable school 
leaders and teachers to improve underachievement of vulnerable learners in schools.   

6 CONCLUSIONS 
Multiple risk factors expose learners to vulnerability and the inevitable impact on their achievement may 
be stifling to their academic and personal growth. The academic challenges that learners who are 
orphaned by HIV/AIDS, their socio- economic position face, calls for school leaders and teachers to 
support these learners in their quest to achieve academic success. To mitigate academic 
underachievement, we propose context specific strategies that include improving instruction, shaping a 
vision for academic success for all learners, vulnerable learners’ social-emotional well-being and 
cultivating leadership in others. Not only do these strategies advocate for addressing the needs of 
vulnerable learners, but it addresses curricular concerns as well as social-emotional well-being and 
support.  Social practice analysis directs that resources are needed to run a school. The policies and 
plans are the tools and materials needed to perform such practice. Not only the learners are compelled 
by the power of law to remain in school and pass, but the teachers are also forced to abide by the rules, 
for the schools are mandated by law to operate within a given legal frame. 
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Abstract (2) 
Autism Spectrum Disorder is characterized by difficulties in social communication and reciprocal social 
interaction, as well as in the behavioural sphere, showing repetitive, restricted and inflexible behaviour 
and interests. These deficits have to be present for the establishment of an ASD diagnosis. Among 
teenage students with autism spectrum disorders, the literature highlights the frequent occurrence of 
mood (affective) disorders. 

In this paper we report on the preliminary results of an evaluation conducted on the depressive 
symptomatology of three adolescent students (two boys and a girl) participating in a 
psychoeducational intervention programme for persons with neuronal diversity — specifically with 
autism spectrum and related disorders. The ultimate goal is to enhance both their personal and their 
educational experience. Their depressive symptoms were assessed before and after the intervention 
(pre-test and post-test evaluation). The approach of the intervention programme consisted in starting 
from the positive aspects and strengths of persons with autism spectrum disorder (e.g. visuospatial 
function, mechanical memory, attention to detail) in order to then work on those areas where they 
experience the greatest difficulties (through work modules on social, communicative and emotional 
skills).  

The results obtained are discussed in the light of those achieved in related published research, while 
connections are established between the findings produced by the evaluation of depressive symptoms 
and their educational impacts. The paper concludes with a discussion of the educational implications 
of these findings against the backdrop of the previous literature on socio-emotional and 
communicative education for this target population. The relevance of working on these aspects in 
educational settings so as to ease emotional difficulties is emphasised, as well as the benefits and 
overall improvement to be derived by students, also in terms of their academic performance and 
learning outcomes at school. For all these reasons, this paper foregrounds the importance of paying 
special attention and care to the students’ mood and affective state in their educational environment, 
as well as the usefulness of similar interventions targeted at persons with neuronal diversity.  

Keywords: Diversity, Autism Spectrum Disorder, Education, Intervention, Depression. 

1 INTRODUCTION 
Autism spectrum disorder (ASD) constitutes a neurodevelopmental disorder of early childhood in 
which neuronal diversity is observed [1]. This compromises the area of social communication and the 
subject's behaviour and interests, which are inflexible [2]. In the forthcoming ICD-11 (International 
Classification of Diseases, 11th Revision) [3], autism spectrum disorder is presented as a 
neurodevelopmental disorder, within the diagnostic category “06 Mental, behavioural or 
neurodevelopmental disorders”. 

More particularly, the forthcoming ICD 11 [3] describes autism spectrum disorder as a disorder in 
which the behavioural, social and social communicative areas are affected (see Table 1). 
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Table 1. Autism spectrum disorder [3]. 

Autism spectrum disorder is characterised by persistent deficits in the ability to initiate and to sustain 
reciprocal social interaction and social communication, and by a range of restricted, repetitive, and 
inflexible patterns of behaviour, interests or activities that are clearly atypical or excessive for the 
individual’s age and sociocultural context.  
The onset of the disorder occurs during the developmental period, typically in early childhood, but 
symptoms may not become fully manifest until later, when social demands exceed limited capacities.  
Deficits are sufficiently severe to cause impairment in personal, family, social, educational, occupational 
or other important areas of functioning and are usually a pervasive feature of the individual’s functioning 
observable in all settings, although they may vary according to social, educational, or other context.  
Individuals along the spectrum exhibit a full range of intellectual functioning and language abilities 

Among the possible comorbidity that persons with autism spectrum disorder may present, especially 
after adolescence, there stands out the possibility of experiencing mood problems, which can appear 
as depressive conditions, either as a symptom or as part of a broader disorder [4- 7]. 

The previous literature also reports that depressive symptoms have an important impact on the 
educational sphere [8-10] 

The Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5) [2] indicates, in regard 
to depressive disorders (see Table 2), that “the common feature of all of these disorders is the 
presence of sad, empty, or irritable mood, accompanied by somatic and cognitive changes that 
significantly affect the individual's capacity to function” (p. 155). 

Table 2. Depressive disorders [2]. 

296.99 (F34.8) Disruptive mood dysregulation disorder,  
Major depressive disorder (including major depressive episode),  
300.4 (F34.1) persistent depressive disorder (dysthymia),  
625.4 (N94.3) premenstrual dysphoric disorder,  
Substance/medication-induced depressive disorder,  
Depressive disorder due to another medical condition,  
311 (F32.8) other specified depressive disorder 
311 (F32.9) Unspecified depressive disorder.  

The forthcoming ICD-11 understands depressive disorders as a “depressive mood (e.g., sad, irritable, 
empty) or loss of pleasure accompanied by other cognitive, behavioural, or neurovegetative symptoms 
that significantly affect the individual’s ability to function” [3], and includes them in turn under category 
“06 Mental, behavioural or neurodevelopmental disorders” (see Table 3). 

Table 3. Mood disorders [3]. 

(06 Mental, behavioural or neurodevelopmental disorders) 
(…) 
Mood disorders   

Bipolar or related disorders   
Depressive disorders   

6A80 Symptomatic and course presentations for mood episodes in mood disorders   
Substance-induced mood disorders   
6E62 Secondary mood syndrome   
6A8Y Other specified mood disorders   
6A8Z Mood disorders, unspecified    

(…) 
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In the still current ICD-10, the clinical category “Mood [affective] disorders” [11] includes depressive 
disorders (see Table 4). 

Table. 4. Mood [affective] disorders (F30-F39) [11]. 

F30 Manic Episode 
F30.0 Hypomania 

F30.1 Mania without psychotic symptoms 
F30.2 Mania with psychotic symptoms 
F30.8 Other manic episodes 
F30.9 Manic episode, unspecified 

F31 Bipolar affective disorder 
F31.0 Bipolar affective disorder, current episode hypomanic 
F31.1 Bipolar affective disorder, current episode manic without psychotic symptoms 
F31.2 Bipolar affective disorder, current episode manic with psychotic symptoms 
F31.3 Bipolar affective disorder, current episode mild or moderate depression 

.30 Without somatic syndrome 

.31 With somatic syndrome 
F31.4 Bipolar affective disorder, current episode severe depression without psychotic symptoms 
F31.5 Bipolar affective disorder, current episode severe depression with psychotic symptoms  
F31.6 Bipolar affective disorder, current episode mixed 
F31.7 Bipolar affective disorder, currently in remission  
F31.8 Other bipolar affective disorders 
F31.9 Bipolar affective disorder, unspecified 

F32 Depressive episode 
F32.0 Mild depressive episode 

 .00 Without somatic syndrome 
 .01 With somatic syndrome 

F32.1 Moderate depressive episode 
 .10 Without somatic syndrome 
 .11 With somatic syndrome 

F32.2 Severe depressive episode without psychotic symptoms 
F32.3 Severe depressive episode with psychotic symptoms 
F32.8 Other depressive episodes 
F32.9 Depressive episode, unspecified 

F33 Recurrent depressive disorder 
F33.0 Recurrent depressive disorder, current episode mild 

 .00 Without somatic syndrome 
 .01 With somatic syndrome 

F33.1 Recurrent depressive disorder, current episode moderate 
 .10 Without somatic syndrome 
 .11 With somatic syndrome 

F33.2 Recurrent depressive disorder, current episode severe without psychotic symptoms 
F33.3 Recurrent depressive disorder, current episode severe with psychotic symptoms 
F33.4 Recurrent depressive disorder, currently in remission 
F33.8 Other recurrent depressive disorders 
F33.9 Recurrent depressive disorder, unspecified 

F34 Persistent mood[affective] disorders 
F34.0 Cyclothymia 
F34.1 Dysthymia 
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F34.8 Other persistent mood[affective] disorders 
F34.9 Persistent mood[affective] disorder, unspecified 

F38 Other mood[affective] disorders 
F38.0 Other single mood[affective] disorders 

 .00 Mixed affective episode 
F38.1 Other recurrent mood[affective] disorders  

 .10 Recurrent brief depressive disorder 
F38.8 Other specified mood[affective] disorders 

F39 Unspecified mood[affective] disorder 

2 METHODOLOGY 
The aim of this paper is to observe the differing evaluation of depressive symptoms in three 
adolescents taking part in the psychoeducational intervention programme for people with neuronal 
diversity, specifically autism spectrum and related disorders “Programa Valladolid”[12]. The approach 
of the intervention programme consisted in starting from the positive aspects and strengths of persons 
with autism spectrum disorder (e.g. visuospatial function, mechanical memory, attention to detail) in 
order to then work on those areas where they experience the greatest difficulties (through work 
modules on social, communicative and emotional skills). 

More particularly, in this contribution we describe the changes in the scores achieved on the scale 
“Children´s Depression Inventory-Short”, CDI-S (Spanish adaptation[13]), as an indirect indicator of 
improvement in two boys and one girl with a mean verbal mental age of 15 as evaluated with the 
Peabody Picture Vocabulary Test[14] (see Fig. 1).  

3 RESULTS 
Next, we present the results of the evaluation of depressive symptoms before and after the 
intervention (pre-test and post-test evaluation) (see Fig. 1). 

[1]  

Fig.1. Results obtained in the evaluation of depressive symptoms. 

4 CONCLUSIONS 
The data obtained are highly consistent with the research and the literature on depressive symptoms 
in ASDs. However, we have to be cautious regarding their interpretation due to the small number of 
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students who were evaluated. These results must therefore be taken as a preliminary study that opens 
up lines of research related to this topic. 

As previously discussed, the pre-existing specialised literature confirms that depressive symptoms 
have an important educational impact [8-10]. Therefore, it is relevant for teachers and educational 
professionals to take into account work in the emotional and affective sphere in the school 
environment.  

This is important both for its academic implications and for the mental health and quality of life of the 
students themselves and their families. Therefore, it seems that it may be interesting to include work 
conducted in the school setting regarding socio-emotional and communicative aspects in the case of 
students with ASD. In addition, it is equally necessary to pay special attention and care to the 
students’ mood and affective state in their educational environment 
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Abstract 
Actioning a sense of empowerment and activist leadership is not a spontaneously created practice for 
women leaders.  Certainly, autonomous principals and teachers have enough capacity and self-
ownership to implement curricular and academic changes and make innovations to endorse social 
justice and improve the outcomes for their learners. Embedded in the Social Construction of Reality 
theory, this paper recognizes the influence of socially and culturally legitimated real-world ideas and 
practices of women principals and teachers in their learning spaces. This paper argues that women 
principals have the capacity as autonomous change agents to redesign and transform their learning 
spaces. In-depth interviews were conducted with five African women principals of urban secondary 
schools. Themes that emerged include optimizing learning opportunities, shaping inclusive school 
cultures and creating autonomous learning practices. Findings have implications for women leaders 
supporting and collaborating not only with their own but with their counterparts in other school 
communities.  

Keywords: activist leadership, autonomy, social construction of reality theory, women principals. 

1 INTRODUCTION  
Schools are increasingly acknowledging that the traditional classroom with teachers at the front and 
learners facing in one direction for the whole lesson does not enable innovative pedagogical approaches 
[1]. Notably, the key focus of twenty-first century learning requires transformed learning spaces to keep 
pace with worldwide educational expectations and demands [2]. The Learning spaces may be explained 
as the creation of platforms that supports multiple and diverse teaching, flexible learning programmes 
and pedagogies which are cost-effective and are geared towards building capacity [1].   

Whilst teachers are regarded as educational agents who should create learning spaces where learners 
feel that they belong, they also engage in practices that may respond to learners’ specific needs, 
interests, and opportunities for growth [3]. In so doing, teachers create warm, caring, and supportive 
learning spaces which may contribute to greater emotional regulation, social competence, willingness 
to take on challenges as well as improved scholastic achievement [4]. However, teachers sometimes 
find it challenging to, among others, harmonize available learning spaces, adapt to innovative teaching 
and learning techniques and many times struggle with the integration of technology [1]. When teachers 
show a desire to transform their learning spaces but struggle to do so, school principals should act 
autonomously by aiding them through providing direction and guidance to accomplish this [5]. Apart 
from male school principals being regarded as ambitious, self-reliant, and self-confident, this paper 
addresses the significance of women principals autonomously supporting teachers to transform learning 
spaces. With the relevant support, teachers may find it easier to transform learning toward knowledge 
construction, real-world problem solving, skilled communication, collaboration, the use of information 
and communication technology for learning and self-regulation [6]. Consequently, this paper answers 
the question: How can women principals autonomously support teachers in transforming learning 
spaces in schools?    

2 METHODOLOGY 
A qualitative research methodology was followed which involved an interpretative, naturalistic approach 
to its subject matter [7–8]. Qualitative researchers study things in their natural settings, attempting to 
make sense of, or interpret, phenomena in terms of the meanings people bring to them. In this case 
study, in-depth interviews were conducted with five African women principals of urban secondary 
schools. In qualitative research, in-depth interviews involve conducting intensive individual interviews 
with a small number of respondents to explore their perspectives on an idea, program or situation, 
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involving direct, one-on-one engagement with participants [9]. In this instance, in-depth interviews with 
the five women principals were conducted before the announcement of lockdowns in South Africa in 
2020, implying that circumstances were still safe to conduct face-to-face interviews with the participants. 
The aim was to gain insight into women principals’ autonomous actions to support teachers in 
transforming learning spaces. The women principals have leadership experience of between five to 
fifteen years and have relevant qualifications to perform duties as school leaders.  

3 THEORETICAL FRAMEWORK 
This paper employs the social construction of reality theory which is based on the thought that the way 
in which individuals present themselves to other people is shaped partly by their interactions with others, 
as well as by their life experiences [10]. In this regard, “the communicative interactions were recognized 
as a fundamental manner of producing of a social order, or, in a more general term, as the primordial 
producer of the social construction of reality” [11, p. 180]. Significantly, this paper explores women 
principals’ autonomous acts to support teachers in transforming learning spaces. Significantly, an 
understanding of women principals’ autonomous acts should begin with an interpretation, followed by 
an explanation to connect such explanations to consequences for transforming learning spaces [12].  

4 RESULTS 
Thematic analysis was conducted of the in-depth interviews. Thematic analysis is a technique of 
analyzing qualitative data and is frequently applied to a set of texts, such as interview transcripts [13–
14]. We thoroughly scrutinized the data to identify themes that appear recurrently. The following themes 
emerged: optimising learning opportunities; intersectional cultural identities; shaping inclusive school 
cultures; and creating autonomous learning practices. Additionally, the participants were assigned 
codes Principal 1–Principal 5.    

4.1 Theme 1: Optimising learning opportunities 
The creation of learning opportunities focuses on remedying poor learner engagement with particular 
attention given to self-regulated learning strategies, thus what learners can do for themselves in a 
proactive way [15–16]. Principal 1 mentioned: “I take own initiative to train teachers how to create spaces 
for a flexible way of teaching and learning. They have to be innovators and establish a learning 
environment which will engage learners and prepare them for the future”. In another instance, Principal 
2 reiterated: “I think it is important to empower teachers so that they understand how to use the 
resources they have so that learners are given the best opportunities to learn and then know what to do 
with that knowledge on their own”.  

The responses drew strongly on the participants’ efforts to support their teachers in transforming their 
learning spaces. In so doing, teachers are capacitated to engage in a combination of intra-individual 
strategies and processes to understand the importance of transforming learning spaces to shape 
learners’ interactions with others and their learning contexts [17–18]. Principal 3 added her voice, 
indicating: “I afford teachers opportunities to take responsibility and promote collaboration a lot. It is 
important for teachers also to empower one another that is why I encourage that they visit other schools 
and have meetings with them in their subject areas.” 

We argue that two inferences can be made regarding women principals’ endeavors to support teachers 
to transform their learning environments [19]. First, we argue that when teachers are afforded 
opportunities to make choices, they autonomously act in harmony with what they trust might be of worth 
transforming learning spaces. Second, we maintain that when women principals allow teachers to be 
the authority of transformation, they (teachers) may be positioned to turn their classrooms into create 
innovative learning spaces.  

4.2 Theme 2: Intersectional cultural identities 
Intersectionality presupposes that all phases of individuals’ identities require thorough examination 
because people interact with each other, affecting their own perceptions within a given society [27]. 
Such reality becomes extremely powerful in that principals are positioned to help reduce cultural 
inequalities by conversing about issues such as sexuality, race and gender, among others [28]. In this 
regard, P2 responded: “I try to be adaptable, having regular conversation with teachers about who they 
are and who they want to be. This is important because I believe that we can help each other to shape 
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our characters and personalities.” Principal 3 added: “I listen to them, trying to be fair, allowing them to 
speak about various cultural issues. I want them to change their perceptions of one another”. The 
principals’ responses are a clear indication of how they motivate staff members to intersect their 
experiences, and their perceptions in terms of belonging. By allowing individuals to have conversation, 
principals help them to contour identities, thus allowing teachers to negotiate particular identities towards 
positive social adjustment and well-being [29].    

Significantly, principals ought to afford teachers privilege because of their identity. For example, race, 
gender, sexuality, class, and age are socially constructed categories of difference, which act as lenses 
through which privilege can be explored [30]. Arguably, experiences of privilege are convoluted by the 
difficulty of identity because different identities are products of intersecting social classifications to which 
individuals can willingly or unwillingly belong.   

4.3 Theme 3: Shaping inclusive school cultures 
Inclusive school cultures are about responding to diverse needs of individuals and being open to new 
ideas, empowering all persons involve and celebrating difference in dignified ways [20]. Therefore, the 
goal of creating inclusive school cultures should be embedded in the broader context of difference and 
similarity. By recognizing and understanding social responses to difference and establishing cultures of 
difference within schools, equity and the inclusion of all learners could be promoted. When probed about 
how they shape inclusive school cultures, principal 5 responded: “What I strive for is for every child to 
belong and to feel valued in the school, to feel part of what is happening on an equal level. Our school 
setting accommodates diverse cultures and so it is important for me that my teachers create classrooms 
where learners can participate socially and learn according to their prerequisites”. In her response, 
principal 4 revealed: “We have policies in place and the interpretation thereof are in the hands of the 
teachers. I, however, have regular workshops with them on how we can go about accommodating all 
learners in our school. I believe in giving everyone an equal chance at learning.” 

Although the principals were not specific regarding how an inclusive school culture is established, they 
enact autonomy by encouraging teachers to use their skills, knowledge, understanding, values, moral 
sensibilities, and professional identity to help shape inclusive school cultures. In so doing, these women 
principals not only provide teachers opportunities to empower themselves in terms of what they need to 
do but encourage them to exercise agency during the creation of transformed learning spaces. Principal 
2 stated unequivocally: “I allow them to take control, to take charge and to make sacrifices to see to it 
that their classrooms become spaces of inclusion and equal opportunities”. In so doing, teachers are 
treated as human agents who: “intervene in the world, act otherwise, make a difference and exercise 
some sort of power” [21].   

4.4 Theme 4: Creating autonomous learning practices 
To create autonomous learning spaces, teachers should create a learner-centred learning environment 
to ensure that learners participate actively in their own learning processes [22]. It is, however, important 
that teachers should train learners how to take charge of their own learning and how take responsibility 
for knowledge creation based on their own discovery of information [23]. In this regard, Principal 1 was 
adamant that: “It is important that my teachers understand better, create more confidence in themselves 
and the learners, and to do that, I must admit is challenging and demands hard work, but with the right 
motivation it is possible. Principal 4 reiterated: “For me it’s about making teachers feel comfortable to 
share their ideas of how they see the teaching and learning environment and how they can use different 
teaching strategies to ensure that their learners perform well. After all, they should feel that I trust them 
to do this.” These responses bear reference to “power being placed in the hands of teachers such that 
they may possess leadership in terms of their teaching practices” [24, p. 628]. Such power may enable 
teachers to guide and encourage learners to work for themselves and to think for themselves [23]. Thus, 
by engaging learners in more learner-led investigations and collaborative activities may strengthen the 
creation of autonomous learning spaces in schools. Arguably, autonomous learning spaces should be 
active and constructive environments where learners are afforded opportunities to monitor, regulate, 
control their cognition, and motivate themselves [25].   

The importance of actioning autonomy can be indicated as a way of enabling teachers to be in control 
of how to use knowledge and creativity to act independently themselves [26]. In so doing, autonomous 
principals allow teachers, “to be the biographers of their own abilities, enabling them to create 
significance in their own lives and that of others” [26, p. 225]. Thus, to act autonomous and to support 
teachers to become self-directed in an endeavor to transform learning spaces, women principals should 
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ensure that teachers are empowered to create equitable learning environments for all learners. Through 
empowerment, teachers can discover their potential to develop competence and acquire skills to 
transform learning spaces.  

5 CONCLUSIONS 
It is evident that the leadership practices and actions of school leaders and teachers can contribute to 
improved learning and transformation of schools. This implies that school leaders and teachers must 
have the autonomy necessary to make decisions pursuant to their jobs.  A recurring theme in the study 
was that women principals consistently endeavor to raise teachers’ expectations, support, and inspire 
teachers to create flexible learning environments and optimize learning opportunities for all learners. 
Future research may include the perspectives of male principals and teachers executing their autonomy 
to transform learning in schools. Globally, the creation of inclusive, equitable and flexible learning 
environments is still available to a privileged few. Only when school leaders as autonomous change 
agents redesign learning spaces, while seamlessly aligning their autonomy with the context of the 
school, transformed learning will be realized.      
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Abstract  
The article presents psychosocial and ethnic factors considered as a combination of psychological, 
social, cultural, environmental and national aspects, affecting the communication and behaviour of 
individuals on a specific territory.  

Communication is a complex and very multifaceted process. It comprises two main sides: the 
development of a person's socio-cultural values directly influencing the linguistic formation path and the 
self-realization as a creative, unique individual during social interaction with different people. The 
relationships lay the fundamental basement of the language development being primarily a process of 
the mutual experience and multilateral mutual understanding. Society comprehensively impacts the 
individual. It transmits norms of social, ethnic and linguistic values together with their assimilation into 
the socio-cultural environment.  

A complex process of establishing and developing contacts between people may also be accompanied 
by the barriers. This survey defines psychosocial and ethnic perceptual limits regarding the minorities 
linguistic situation in New Zealand and the Mexican state of Quintana Roo. These territories appear to 
be extremely intriguing and luring for many scientists. Having passed a colossal path from total 
discrimination to the era of the state level attempts to revive cultures and languages, New Zealand and 
Mexican tribes have acquired attitudes and beliefs that limit their language development.  

The research aims at distinguishing the psychological, social and ethnic barriers preventing the 
advancement of New Zealand and Mexican indigenous community in the linguistic sphere. Therefore, 
the course of the survey makes it possible to define a few factors of linguistic development restrictions 
concerning Mayan tribes in Mexico and Māori natives in New Zealand, such as European colonization 
of these territories (the Spanish conquest in Mexica and the British expansion in New Zealand), 
centuries of territorial isolation, rights violation, segregation and xenophobic attitudes. Invaders 
provoked social inequality and complete rejection of the imposed socio-ethical norms and language 
behaviour. However, within times the lowest level of education, aptitude for imitation and easy 
suggestibility, the use of locals as servants led to a gradual rejection of the tribal national and cultural 
identity, including the linguistic one. 

As a part of the study, the online sociological survey of bachelors and masters was conducted at the 
University of Quintana Roo in four campuses located in Chetumal, Plaza del Carmen, Cancun and the 
island of Cozumel as well as at the University of Auckland in New Zealand. The main goal of this survey 
was to reveal if young people aged 20-28 currently feel social discrimination based on ethnic or linguistic 
grounds. Another task for the respondents was to assess the promotion programs of indigenous 
languages and cultures, its effectiveness and whether the situation has improved in terms of 
discrimination. The results obtained at universities have proved the effectiveness of the existed linguistic 
and cultural programs for the population of New Zealand and the Mexican state of Quintana Roo. 
Despite the historically highly discriminated society, indigenous peoples now definitely feel like equal 
members of the linguistic community, unrestrained in their right to use their native language in everyday 
communication, both in interpersonal and business communication. 

Keywords: Mexico, Quintana Roo, New Zealand, language behaviour, national-cultural peculiarities, 
New Zealand English, Mexican Spanish, language variability, Māori language. 

1 INTRODUCTION  
The people's mindset is closely related to language activity. The multi-level language add-on is being 
implemented owing to its social nature when human thinking moves it to a new stage of development. 
The expression "Language is as ancient as consciousness" must be understood in the sense that 
language and consciousness are two essential conditions for the existence of society. Language is a 
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mean, a tool, by which people exchange thoughts and achieve mutual understanding, without which 
social consciousness is inconceivable. Moreover, social consciousness itself could not have arisen 
without the transferring of collective experience from generation to generation through language 
capturing also the psycho-ethnical state of society in different periods.  

Thus, it is appropriate to consider the language as one of the first conditions of society's existence and 
the indissoluble connection of the mentality, psychology, and ethnic perception of the commune with its 
linguistic manifestation. This fact determines the survey's particular relevance as a work's continuation 
based on the anthropological approach in linguistics. 

The research examines psychosocial and ethnic factors in a broad conceptual framework of significant 
influence on the minor communities. Particular barriers were identified that prevent the language 
development of small linguistic groups in the territories of New Zealand and the Mexican state of 
Quintana Roo. The discussion regards the human factor in the language evolution presenting the 
psychology and ethnic identity modern changes as the consequences of indigenous communities' 
coexistence with the European settlers occupied these territories in the historical period of the world's 
colonization.  

The psychosocial factors considered in this research involve the totality of psychological attitudes, ideas, 
behaviour, specific demands imposed by the individuals to the society and vice versa, certain social 
relationships affecting the moral and psychological state of a person, as well as their role in changes in 
the linguistic sphere. 

The ethnolinguistic factor covers a set of definite conditions for the interaction of language, culture and 
national mentality. The structural unity of these components allows achieving balanced social and 
linguistic development comprising tolerance and multi-nationality combined with the identity and 
cultures' preservation of indigenous small-numbered peoples. 

The study of the psychosocial and ethnolinguistic factors is associated with an increased interest in 
interdisciplinary research, presenting the peculiarities of the interaction process between 
representatives of different ethnic communities, the features of the language barrier and multilingualism, 
and analyzes the cultural and social possibilities of intercultural communication. The presence of a 
language does not always embody the identity of culture: sometimes native speakers have to survive in 
severe conditions of political bans and oppression and they are subjected to violent measures and 
cannot broadcast their culture properly. The tasks of research devoted to the formation of a multinational 
state include the search for ways of peaceful coexistence of peoples. 

2 METHODOLOGY 
Τhe methodological basis of this study is grounded on the fundamental works of well-known linguists 
with an anthropological approach to the study of all linguistic phenomena. Due to their innovations and 
original views on the nature and relations between the language and society, it has become possible to 
identify the specifics of psychosocial and ethnohistorical problems in New Zealand and the Mexican 
state of Quintana Roo, where such ethnic minorities as the Māori and Mayan tribes live together with 
the settlers from the different continents. 

The scientists whose core surveys became the base for the current study are: 

1 B. A. Serebrennikov [1]: 
o managed to reveal and emphasize the specifics of the language's social nature, expanding 

the idea of interconnection between the language and human thinking moving the theory to a 
new stage of development;  

o made a significant contribution to the development of the anthropological direction and 
became one of the publication's initiators of the collections' series "The Human factor in 
language". 

2 N. A. Nesterova [2]: 
o presented the importance of preserving the language of any nation, as it is the equivalent of 

the development of a certain society that speaks this language, and therefore it contributes to 
the formation of the self-consciousness and positive transformation of the society's national 
identity;  

o highlighted the major aspect to be worth working on is the mandatory codification of the 
language;  
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o according to her vision, the preservation of the native language occupies an important place 
when considering the structure of the ethnolinguistic factor, and its written form guarantees an 
effective process of preserving all the achievements of the people, their culture; the issues of 
preservation, revival and development of national languages, whether small or numerous, can 
be called the primary stage of the functioning of the ethnolinguistic factor. 

3 V. Humboldt [3], E. Sapir [4]: 
o presented various aspects of the ethnolinguistic approach and definitions of the ethnolinguistic 

factor;  
o focused their researchers on the language and its relationship with society.  

4 M. I. Isaev [5], M. N. Guboglo[6], I. I. Khaleeva [7]: 
o devoted their studies to the formation of a multinational state including the search for ways of 

peoples' peaceful coexistence, scrutinizing the concepts of "language in a multiethnic space", 
" ethnolinguistic processes," (M. I. Isaev, M. N. Guboglo), "ethnolinguistic mobilization " (M. N. 
Guboglo), ethnolinguistic conflicts (I. I. Khaleeva) 

5 Ιakovleva S. A. [8]: 
o focused her survey on the items of functioning of the Indian vocabulary in the Mexican variant 

of the Spanish language and its perception of people who use it. 
6 Hay, Maclagan and Gordon [9], J. Phillips [10]: 

o described the peculiarities in the fields of NZE and Te Reo Maori functioning and its historical 
background. 

Owing to statistical data from the original sites of Mexica and New Zealand, the analytical tables are 
compiled with topical information – 2018 year's results of NZE research and 2020 year's outcome of the 
Mexican state of Quintana Roo [11], [12]. These materials have helped to make fundamentally current 
research and comparative analysis of two different linguistic situations on the territories of New Zealand 
and the Quintana Roo state. 

3 RESULTS 
The analysis conducted in the framework of this study reveals important statistical data on psychosocial 
and ethnic factors significantly reducing the linguistic evolution of New Zealand and Mexican indigenous 
community. The identified impact factors in the territories of New Zealand and the Mexican state of 
Quintana Roo were carefully examined and presented as results in comparative tables. 

3.1 Statistical data analysis 
The statistical analysis shows a significant difference between the situation of ethnic minorities in New 
Zealand and the Mexican state of Quintana Roo. Prolonged historical pressure from the incoming 
colonists has led to the disastrous consequences of partial or even complete oblivion of the socio-
cultural heritage of both the Maya and Māori nations.  

The revitalization process of the language, culture and unique mode of life is extremely complex and 
requires a reverent and thrifty attitude of the entire population, as well as the most serious support at the 
state level. Despite the exceptional protection of the tribal traditions and language environment, more than 
400 years of discrimination against the Mayan culture and language as well as about 100 years of total 
prohibition of the Māori language usage have created serious psychosocial and ethnic barriers. The 
echoes of these periods are reflected in the status of languages as being on the verge of extinction.  

This study has revealed the factors that oppress society and present possible ways to overcome them. 
The emphasis on successful coexistence within a multi-ethnic society is central to the solution of this 
problem. 

3.1.1 Specific terms 
To understand and realise deeply the nuances of the given topic, it is vital to submit the inherent 
terminology. 
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The Māori – the indigenous Polynesian people of mainland New Zealand. 
Te Reo Māori  – the Eastern Polynesian language spoken by the Māori tribe and considered to be at 
the threat of extinction. 
The Maya – the descendants of the ancient civilization of Maya on the Yucatan peninsula. 
The ethnolinguistic factor – a parameter reflecting conditions of language, culture and national 
mentality interdependence. 

The psychosocial factor – a parameter covering psychological and social significant impact on 
linguistic changes. 

NZE – the abbreviation of New Zealand English. 
The anthropological approach – in linguistics, a specific way of studying from the influential position 
of a person, his behaviour, certain social norms and values that determine the path of language 
development. 

Protectionist position – defensive stance in language policy, which protects the indigenous language 
from external influence 
Linguistic discrimination – the unfair treatment based on the language use and characteristics of 
speech, including the first language, accent, size of vocabulary, modality, and syntax. 
Ethnic minorities – a group of people who differ in race or colour or in national, religious, or cultural 
origin from the dominant group — often the majority population of the country in which they live.  

3.1.2 Comparative analytical tables with survey results 
The current survey has distinguished the number of crucial points in psychosocial and ethnical issues 
causing the slowdown in the development of language programs. They are the language ban, ethnic 
discrimination, psychological unwillingness to adapt to a tolerant attitude towards linguistic minorities, 
extremely negative attitude of the indigenous population to colonization regarding the specifics of the 
mentality, the absence of state's social advertising aimed at raising the image of autochthonous 
languages, self-identification and protectionist attitude towards language, culture and religion. These 
points presented in the table below have revealed the nonhomogeneous data ratio in the regions of New 
Zealand and the Mexican state of Quintana Roo. 

Table 1. Psychosocial and ethnical factors limiting the development of minor languages 
 in New Zealand and the Mexican state of Quintana Roo. 

Psychosocial and ethnical 
factors 

New 
Zealand 

The Mexican state of 
Quintana Roo Comments 

1. The language ban + - Mexico did not have an analogous ban 
compared to New Zealand 

2. Ethnic discrimination + + Echoes of ethnic discrimination can still 
be traced in both territories 

3. Psychological unwillingness 
to adapt to a tolerant 
attitude towards linguistic 
minorities 

- + New Zealand society was more prepared to 
accept language equality in comparison 
with Mexico 

4. The extremely negative 
attitude of the indigenous 
population to colonization 
(peculiarities of the 
mentality) 

+ + In the state of Quintana Roo, there are 
still settlements that do not speak the 
language of the absolute majority 
(Spanish); in New Zealand, as a result of 
the ban on the use of the Māori language, 
100% of the population speaks New 
Zealand English 
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5. Τhe absence of the state's 
social advertising aimed at 
raising the image of 
autochthonous languages 

- + There are no mass popularization 
programs to change the consciousness 
and attitudes of the absolute population 
majority to autochthonous languages in 
both regions, however last decade 
politicians in New Zealand try to involve 
new methods of attracting attention to Te 
Reo Māori.  

6. Self-identification and 
protectionist attitude 
towards language, culture, 
religion. 

+ + Despite about half a century of 
coexistence of indigenous and imported 
cultures, there has not been a complete 
process of psychosocial and ethnic 
assimilation 

As can be seen from the table, the comparative characteristics show a better situation regarding the 
connection between indigenous peoples and the linguistic situation in New Zealand than in the Mexican 
state of Quintana Roo.  

Concerning the first point – the language ban, the Māori tribe suffered and had to overcome a long 
period of the total ban on Te Reo Māori usage. In 1871, the Māori language was banned in educational 
institutions in New Zealand. In 1903, an official ban on the study of the Māori language in New Zealand 
schools was introduced. Teaching in educational institutions was conducted mainly in English. At the 
same time, Mexico did not have such an experience, continuing the generational transfer of knowledge. 
Αt the same time, the New Zealanders' awareness of the colossal national and cultural loss led, after 
100 years, to regret such a loss in historical heritage and a vain desire to restore what was forgotten. 
Thus, multiple projects, including language nests, were actively promoted to revitalize the linguistic 
culture of the Māori tribe. Thus, numerous projects, including language nests, were actively promoted 
for the revitalization of the linguistic culture of the Māori tribe. While Mexico did not have such strong 
pushes to restore the Maya language, its revitalizing movement was more gradual but not as effective 
as in New Zealand. 

Regarding the second point - ethnic discrimination, both societies have been significantly influenced and 
are still under intense pressure from the public opinion, due to historical factors of development and the 
resulting consequences of social problems. 

With the respect to the third point - psychological unwillingness to adapt to a tolerant attitude towards 
linguistic minorities, New Zealand society has been more open to social, ethnic, and psychological 
changes to adapt society to the new realities of co-existence of the majority linguistic group and the 
minority one. The launch of certain social programs, work on a positive image of the language in the 
framework of educational courses for young people and children has led to a shift in public perception 
and a more loyal attitude towards linguistic minorities. Unfortunately, the situation in Mexico is still more 
complicated, the society is inclined to a conservative habitual perception, formed by a four-hundred-
year-old way of life, which has not been reversed yet. 

The fourth point- the extremely negative attitude of the indigenous population to colonization 
(peculiarities of the mentality)- shows an extreme dissatisfaction with the peoples' position in the history 
of both societies in these regions. This inevitably makes it more difficult to promote a positive image of 
indigenous languages in both New Zealand and the Mexican state of Quintana Roo. 

The fifth point - the absence of the state's social advertising aimed at raising the image of autochthonous 
languages- highlights the idea of the need to create a positive image around the Maori and Maya 
language minorities. New Zealanders succeeded in this before the pandemic period, which cut a lot of 
projects. From 2015, the Māori language underwent a revival becoming increasingly popular even 
among New Zealanders without Māori roots. Surveys from 2018 declared the Māori language to gain 
high status in Māori society and positive acceptance by the majority of non-Māori New Zealanders. 
Businesses adopted the trend to be more committed to New Zealand and started to use  Te Reo Māori 
instead of NZE to attract customers. The media and political sphere made it increasingly heard. For 
example, Prime Minister Jacinda Ardern gave her daughter a Māori middle name and use some Māori 
proverbs in her speeches. The Mexican state of Quintana Roo focused more on the development of 
educational courses, without paying due attention to the formation of a new image in the social 
environment. 
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Concerning the sixth point - self-identification and protectionist attitude towards language, culture, 
religion, the assimilation course could not be called completed as both Māori and Maya tribes have a 
very strong sense of identity defending their interests in society, their unique linguistic heritage, the 
desire to survive as a separate community unlike anyone else with their own culture, way of life, 
traditions and customs. These aspirations help to firmly defend their rights, specific vision of prospects 
for commune development and ethnic expansion. 

3.1.3 Sociolinguistic picture in New Zealand and the Mexican state of Quintana Roo 
The research provides statistical information on the updated linguistic changes in both territories [11], 
[12]. In the data above, it is worth noting the fact of the difference in the ratio of indigenous speakers' 
amount and speakers of the majority's language: 

• out of 185,955 Māori everyone can speak English  
• out of 174,817 Maya only 18 600 people can speak Spanish 

• there no only indigenous language speakers in New Zealand, all of them can speak also NZE 
• there are still 2 880 people in the Mexican state of Quintana Roo who ignore the language of the 

majority preferring the Mayan language only 
This comparison clearly shows that the Māori language has lost its native speakers, in contrast to the 
Mayan one, which still lives and develops precisely by indigenous speakers. They continue to exist 
without knowledge of other languages, and therefore do not enrich the language from the outside with 
borrowings. 

Table 2. Statistical data of sociolinguistic situation in New Zealand and the Mexican state of Quintana Roo. 

Parameters New Zealand 
(2018) 

The Mexican state of Quintana Roo 
(2020) 

Total amount of speakers  4,699,755 million 1.858 million 
Amount of speakers on indigenous language 155,167 (Māori)  174,817 ( Maya) 
Data in percentage 3,3% 9 % 
Speakers of indigenous language only 0 2 880  
Speakers of the majority's language 185,955 (English as 

the second language) 
18 600   

(Spanish as the second language) 

These statistics also reflect the profound impact of psychosocial and ethnic problems within two 
societies in the territories of New Zealand and the Mexican State of Quintana Roo. The attention should 
be concentrated on resolving conflict issues and inter-ethnic problems to stand firmly on the path of 
development. 

Each new stage in the evolution of ethnic communities represents a higher stage in the growth of the 
society's culture, embraces a larger number of people and, in this sense, contributes more to their 
unification and, in general, to the stability of society. Modern Western concepts focus on such complex 
entities as nations and on the fact that ethnicity implies a sense of unity, but through the opposition of 
"we – they". That is the specific feature of the ethnic in the modern world mainly reduced to the ethnic 
consciousness and self-consciousness.  

To resolve the conflicts of interests and opposition, some circumstances necessary to be highlighted: 

• the presence of value prerequisites: each of the conflicting parties must recognize the existence 
of a conflict situation, and the opponents must recognize the very right to their existence; 

• the organization of the parties: the more organized they are, the easier it is to reach an agreement 
and achieve the fulfilment of the terms; 

• the conflicting parties must agree on certain rules, under which only the negotiation process is 
possible; these rules should provide equality of opportunity and ensure the balance of interests 
(this premise is virtually absent in all ethnic conflicts). 

It is vital to mention the possible ways to resolve psychosocial and ethnic conflicts: 
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• the eliminating over-centralization; 
• the development of a general concept of restructuring the entire system of interethnic relations 

based on equality, balance of interests, and dialogue; 

• the improvement of economic relations with ethnic societies, engagement of indigenous people 
in state's life with an increase of their role; 

• the creation of public structures such as a round table, anti-conflict commissions, and the 
formation of the mediators' institute in areas with marked tension in interethnic relations; 

• the development of forecasting aimed at taking immediate measures to prevent, localize or 
resolve the problem as soon as possible, with the least losses. 

In comparison with the previous years (according to the data of the population census in New Zealand, 
2006, and the Mexican state of Quintana Roo, 2010), there is a trend towards a steady increase in the 
number of speakers of autochthonous languages, as well as the number of students who want to learn 
small languages of these regions [11], [12]. 

3.1.4 Online sociological survey 
This research has undergone through the stage of the sociological questionnaire providing the results 
among bachelors and masters from the University of Quintana Roo in four campuses located in 
Chetumal, Plaza del Carmen, Cancun and the island of Cozumel in 2019 in the framework of the 
scientific internship. Also owing to the pandemic period the survey was conducted online at the 
University of Auckland in New Zealand in 2020. The aim was to identify the emotional state of students 
whether they are exposed to social discrimination regarding ethnic or linguistic reasons.  

The key parameters for the sociological research were:  

- 200 people (100 – Mexican state of Quintana Roo; 100 – New Zealand); 
- male (50%) and female (50%); 
- from 20 up to 28 years old. 

The key questions: 

• Are you aware of any discrimination against speakers of small languages in your country?  
o New Zealand: 12% - "yes" , 88% - "no"; 
o Quintana Roo state: 31% - "yes", 69% -"no"; 

• Regarding your friends' experience who may have been discriminated against on linguistic 
grounds, are you ready to learn the minor languages of the region? 
o New Zealand: 71% - "yes" , 29% - "no"; 
o Quintana Roo state: 52% - "yes", 48% -"no"; 

• Do you see any career prospects with knowledge of the indigenous language? 
o New Zealand: 52% - "yes" , 48% - "no"; 
o Quintana Roo state: 41% - "yes", 59% -"no"; 

• Αre you satisfied with the state's policy on the autochthonous languages? 
o New Zealand: 55% - "yes" , 45% - "no"; 
o Quintana Roo state: 34% - "yes", 66% -"no"; 

• How do you estimate the number of existing educational programs in indigenous languages? 
o New Zealand: 53% - "positively" , 47% - "negatively"; 
o Quintana Roo state: 52% - " positively", 48% - "negatively". 

Τhe data of the social survey has proved a significant improvement in the situation with the indigenous 
languages and cultures of the studied regions. Τhe situation is stabilizing concerning autochthonous 
languages. Nevertheless, currently, these languages are still considered to be on the edge of extinction. 
From a research perspective, it is advisable to repeat a similar survey in 5 years to trace the changes 
in the consciousness of the younger generation in these regions regarding small languages. 
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4 CONCLUSIONS 
The movement from ethnic-tribal to national identity is extremely complex, contradictory and conflicted. 
Nations are born through the long-term stage of internal conflicts. For many centuries, the processes of 
territorial consolidation of humanity took place simultaneously and interdependently. Currently, there are 
several thousand ethnic groups in the world within the borders of more than 200 states. These 
communes raise the question of preserving and developing their inherent socio-cultural characteristics 
within the boundaries of territorial autonomy. In some countries, the right of national groups to express 
their identity on cultural and linguistic levels is still ignored, consequently leading to open conflicts in 
societies. Smoothing of such conflicts is a crucial task for overcoming ethnic crises.  

Therefore, it is essential to consider the topic of the psychosocial and ethnolinguistic factors. They 
perform an important role in the process of intercultural communication, in the mentality formation of 
different nationalities, and in the orientation towards the preserving of the rare languages being on the 
edge of extinction. These factors are the markers showing the link between the linguistic, social and 
cultural history based on the national mentality and the national ideas. Considering the psychosocial 
and ethnolinguistic factors, the contradictions revealed in the survey are the necessary results. They 
can be distinguished at the level of the "language" concept: it is a means of communication that equals 
the unity of people as well as the criterion of national identity. 

Societies in New Zealand and the Mexican state of Quintana Roo are examples of long-lasting internal 
conflicts provoking many problematic issues in the interrelation between the indigenous tribes and the 
rest of the inhabitants. The governmental policy of denying multi-ethnic statehood, artificially instilling 
national identity, unification and standardization of the individuals' way of life throughout almost 400 
years in Quintana Roo state and 100 years in New Zealand caused a wave of protests from ethnic 
minorities and a strong hypertrophied desire to preserve their own historical identity. This led to an 
increase in their struggle to defend their cultural identity. Interethnic tension became a defensive reaction 
to the preservation of ethnic identity, caused the growth of nationalist sentiments, which often turned 
into aggressive nationalism. 

However, the situation is improving and the stabilization of the turning points which arose in the history 
of these states regarding intercultural interaction is seen in understanding the role of language policy, 
overcoming the language barrier, and developing the cultures of indigenous peoples through the study 
and dissemination of their language, literature, history and folklore. The ethnolinguistic and psychosocial 
factors are broad phenomena that unites various representatives of society together.  

According to the conducted survey, the whole outlook on the political course continue to be changed in 
both countries. Its special emphasis is preserving of the minor nations' unique cultures and linguistic 
heritage. Speakers of the Mayan language are more numerous than of the Māori one. This statistic fact 
describes more active actions in New Zealand to revitalize Te Reo Māori than the Mexican state of 
Quintana Roo. The positive image formation of the tribes themselves and their heritage will contribute 
to correcting the discriminatory position in society at this stage. 
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Abstract 
The pandemic situation of the wold population has forced to modify labour and educational routines. 
For instance, in higher education, classes and exams are nowadays online and teachers and students 
are using new tools such as google meet or zoom. As a result, the level of anxiety has increased 
among university students. Collaborative working can improve the level of anxiety since students need 
to interact with other classmates. However, this kind of work presents an important difficulty, the task 
allocation. This can be done either randomly or considering the student characteristics. The latest 
consideration can imply either to allocate tasks to students considering its characteristics in order to 
improve its most developed ones, or, on the contrary, to allocate tasks to students to improve its less 
developed characteristics. The latest allocation aims to work with the less developed student abilities. 
This work introduces the level of student’s anxiety (trait anxiety) to improve the allocation task. The 
treat anxiety (T/A) shows the latent willingness to show one kind of reaction. In class, we introduced a 
project in which students need to do collaborative work. Such project aimed to analyse the 
repercussions of Law 3/2020 for the recovery and protection of the Mar Menor and of the agreement 
that the Segura Hydrographic Confederation has adopted on the declaration of the underground water 
mass 070.052 Campo de Cartagena in risk of not reaching good quantitative and chemical status. For 
this purpose, the teachers in charge of the project were asked to define the tasks to allocate to the 
students. Using linguistics labels, five tasks were assessed according to its adaptation to the eight 
chosen characteristics. Next, students were asked to make a self-evaluation according to the former 
eight characteristics. For this purpose, a six-point scale was used. For the characteristic anxiety, all 
tasks assumed that the ideal level was zero, whereas, for the self-evaluation, the treat anxiety STAI 
questionnaire was used (only questions 21 to 40, because the questions 1 to 20 are devoted to state 
anxiety). The total score is obtained by adding the answers to each question, which is assessed from 
0 to 3, except for the inverse questions that are assessed from 3 to 1. The total score was properly 
homogenized to make it comparable with the remaining characteristics. Since the ideal valuation of 
each task and each group of students is available, the last step was the task allocation, according to 
the distance from each group to each task, minimizing the global distance. For this purpose, the 
distance from each group to each task was calculated, obtaining a matrix of order 5. Next, all the 
combinations were used to find the one with lower distances. This final solution hadn’t been the one 
with lower individuals’ distances, but it had to be the one with lower global distance. Finally, we want 
to point out that fuzzy mathematics has been especially useful to get such allocation, combining the 
valuation of traditional characteristics with the level of treat anxiety.  

Keywords: Collaborative work, stress, STAI, COVID-19.  

1 INTRODUCTION  
Last year has been characterized by a situation defined by World Health Organization as pandemic 
[1]. For this reason, social distancing [2] y compulsory quarantines [3] has been implemented. In Spain 
were introduced by the state of alarm Royal decree [5]. Higher education had to adapt in a very short 
of time. Backboard were changed into electronics ones; tools such as google meet or zoom became 
usual in university day-to-day. As a result, young university students became more stressed or 
anxious. However, it is difficult to establish an anxiety measure, especially for greats groups of people, 
especially where comparisons need to be done. 

One way to lessen the anxiety levels is the interaction with other classmates. For this reason, 
collaborative projects are especially suitable, especially when they are multidisciplinary. Somme 
examples of multidisciplinary can be followed at Lapena et al. [3] in the Bachelors' Degree in Agrifood 
and Rural Engineering (DARE) at Universitat Jaume, and Hantea et al. [5] who discussed the 
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implementation of an effective Information Security Assurance (ISA) curriculum with inter- related 
topics. At Miguel Hernández University 

Several collaborative projects have been developed at Miguel Hernández University among several 
degrees in order to study the restructuring of the citrus sector [7] or the adaptation of insurance 
premiums to climate change [8]. Here, he allocation can be done either randomly or considering the 
student characteristics. The latest consideration can imply either to allocate tasks to students 
considering its characteristics in order to improve its most developed ones, or, on the contrary, to 
allocate tasks to students to improve its less developed characteristics. Anyway, these allocation is 
characterized by a degree of vagueness and/or uncertainty and fuzzy logic is especially suitable [9,10] 
and finally, Voskoglu discussed several applications in the area of education [9-11]. 

However, nowadays is especially suitable the inclusion of the anxiety degree in such distribution. In 
this way, the questionnaire State Treat Anxiety Inventory (STAI), described firstly by Levitt [13] is 
especially suitable. It comprises scales of self-evaluation to measure independently both anxiety as 
state (S/A) and anxiety as a treat (T/A). The anxiety as a state is a transitorily emotional condition of 
the human being characterized by sentiments of tension and apprehension and one hyperactivity of 
the nervous system, which is perceived consciously by the individual. On the other hand, the trait 
anxiety shows an anxious propensity, different for each individual, to perceive situations as 
threatening and to increase the state anxiety (S/A). That is, the state anxiety is a manifestation in a 
particular moment with a particular degree of intensity of a process or a reaction, whereas the treat 
anxiety (T/A) shows the latent willingness to show one kind of reaction. Therefore, the task allocation 
process tries to incorporate the treat anxiety, which shows the willingness to suffer the state anxiety. 
The State-Trait Anxiety Inventory (STAI) questionnaire was used [14,15]. 

Therefore, we aim to incorporate the treat anxiety in the task allocation. For this purpose, the 
allocation will be done in a multidisciplinary education project devoted to bring solution to the problems 
of the Mar Menor Lagoon from several points of view. Students from several degrees collaborate in 
this project: degree of Management and Business Administration (MBA) and Agri-food and Agro-
environmental Engineering (IAA). Given the great number of students and in order to avoid repetitive 
works with shallow learning, we have opted to propose a unique work. Each group will have to assess 
its similarities to some proposed characteristics, indicating his level of agreement or disagreement 
using linguistic labels.   

As a result, the aim of this work is to carry out a task allocation in the group of Financial Mathematics 
from the degree of Management and Business Administration for the implementation of an educational 
project considering the treat anxiety. Teacher’s opinions will be considered as well as the self-
evaluation made by the students using linguistics labels. The use of fuzzy logic will be especially 
suitable for this situation. 

2 METHODOLOGY 
Considering the complexity of the work, the present paper discuses only the task allocation in the 
degree of Management and Business Administration (MBA). For this purpose, the following steps will 
be considered: 

1 Presentation of the project in Financial Mathematics. Students are request to form six groups 
according its affinities.  

2 The teacher divide the work in five ( ) tasks and proposes it to the students  (Table 1) 

Table 1. Tasks 

T1 Search references  

T2 Agronomic analysis 

T3 Legislative evaluation 

T4 Economic assessment 

T5 Coordination and conclusions  

iT
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3 The teachers of the Project will propose the characteristics (Ci) that will be used to assess each 
task of the Project (Table 2) 

Table 2. Characteristics 

C1 Search capacity  

C2 Legislative comprehension 

C3 Mathematics ability  

C4 Problems resolution 

C5 Leadership 

C6 Witting abilities 

C7 Social abilities 

C8 Level of anxiety  

The valuation of the characteristics of Table 2 will be done using linguistic labels (see table 3). 
After that a fuzzy membership function will be obtained for the characteristics of each tasks:  

Table 3. Values assigned to the linguistic labels 

Linguistic labels μj 
1: Strongly unsuitable 0.00 

2: A few unsuitable 0.25 

3: Neutral 0.50 

4: A few suitable 0.75 

5: Strongly suitable 1.00 

a) Ideal valuation task. The teachers of the Project will value each task (Ti, Table 1) according 
each of the proposed characteristics (Table 2) with linguistics labels (Table 3). The obtained 
value will be the result of multiply the value of each label by the total number of teachers that 
have considered such label. In this way, considering that two teachers has considered the 
characteristic “C1 Search capacity” as neutral and one as a few suitable, the final result will be 

. In this way, for each characteristic of each task, the ideal score has 
been obtained. Finally, the ideal value for the characteristic level of anxiety is considered zero in 
every task. As a result, the valuation for each task and each characteristic  
will be available and will be symbolized by , that is the membership function of the 
characteristic j in task i. We must bear in mind that the final membership functions values are 
normalized, that is, they are divided by the maximum of each task. 
b) Student’s groups. Every students group will have a self-valuation test for each of the 
characteristics from Table 2, according the linguistics labels of table 3, except for the 
characteristic level of anxiety that will be measured according the questionnaire State Treat 
Anxiety Inventory (STAI) was described firstly by Levitt [8]. For this work the anxiety as a treat 
will be used. 
All questions are assessed from 0 to 3, where 0 shows almost never, 1 sometimes, 2 often, 3 
almost always. The scores obtained in each question are added except questions 21, 26, 27, 
30, 33, 36 and 39 which subtract. Given that the maximum is 60, the result is divided by 60. As 
for the other characteristics high values are positive, and in anxiety a high value is negative, the 
complement of the unit will be taken. As a result, after the valuation process, valuation for each 
characteristic of the group  will be available, and they will be symbolized by  

, that is the valuation of the characteristic j in the group k. As in task, the results will be 
normalized by groups. 

( )2 0,25 1 0,5 / 3 0.33× + × =

i 1,...,5= j 1,...,8=
i
CjS

j 1,...,8= k 1,...,5=
k
CjG
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4 The distance from each group to the task ideal valuation is obtained. The distance will be 
obtained as the sum of the differences between the membership functions of each group and 
the membership function of the ideal task valuation. These value will be added only in case the 
valuation of the group is lower than the valuation ideal of the task. That is, considering that the 
ideal valuation is 0.5 and the group has attained 0.4, 0.1 will be added, but if the valuation of the 
group is higher (for instance, the valuation of the group has attained 0.7), nothing will be added. 
The combination of task and groups with the minimum global difference will be selected 

3 RESULTS 
Table 4 shows the number of teachers who have assessed with each linguistic label each 
characteristic (C1 a C8) for each group. Column µ (membership function) shows the result of multiply 
such value for the number allocated according to Table 3. Lastly, column µ* shows the normalized 
membership function. It is the desirable characteristic for each task. For C8 level of anxiety, we have 
assumed that the desirable value is zero. 

The second part of Table 4 has been elaborated in the same way and show the characteristics of each 
group. With regard to characteristic C8 level of anxiety, STAI questionnaire has been used, and the 
average results for each group are shown in Table 5.  

Table 6 shows the distance between each group and the ideal valuation of each task. The higher 
value is obtained, the lower adjustment between the ideal task and the group. In this way, the lower 
distances 1.63, which correspond to the allocation of task 4 to the group 1. However, that does not 
mean necessarily that task 4 needs to be allocated to group 1, because this allocation can imply 
worse allocation in the remaining tasks.  

Table 4. Ideal valuation task and group valuation 
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1 1 0 3 2 3 3 1 2 0  1 1 0 1 0 0 0 1 0 0 
 2 0 0 1 0 0 2 1 0   2 1 2 0 0 4 4 2 0 
 3 0 0 0 0 0 0 0 0   3 4 3 2 0 2 1 2 0 
 4 0 0 0 0 0 0 0 0   4 1 0 3 2 1 0 1 0 
 5 3 0 0 0 0 0 0 0   5 0 0 1 4 0 0 1 0 
 µ 1 0 0.08 0 0 0.17 0.08 0   µ 0.5 0.333 0.71 0.92 0.39 0.25 0.54 0.44 
 µ* 1 0 0.08 0 0 0.17 0.08 0   µ* 0.55 0.36 0.77 1 0.43 0.27 0.59 0.48 
                     

2 1 0 3 2 0 2 2 2 0  2 1 0 0 0 1 0 0 0 0 
 2 1 0 1 0 1 0 1 0   2 0 0 3 2 0 0 3 0 
 3 2 0 0 0 0 1 0 0   3 0 4 3 2 4 0 2 0 
 4 0 0 0 2 0 0 0 0   4 0 2 0 1 0 2 1 0 
 5 0 0 0 1 0 0 0 0   5 5 0 0 0 2 4 0 0 
 µ 0.42 0 0.08 0.83 0.08 0.17 0.08 0   µ 1 0.58 0.38 0.38 0.67 0.92 0.42 0.43 
 µ* 0.5 0 0.1 1 0.1 0.2 0.1 0   µ* 1 0.58 0.38 0.38 0.67 0.92 0.42 0.43 
                     

0582



3 1 1 0 3 0 1 1 3 0  3 1 0 0 3 0 1 3 0 0 
 2 0 0 0 2 2 0 0 0   2 2 2 0 0 2 2 2 0 
 3 2 0 0 1 0 2 0 0   3 2 4 1 3 2 0 2 0 
 4 0 0 0 0 0 0 0 0   4 2 0 1 0 1 1 2 0 
 5 0 3 0 0 0 0 0 0   5 0 0 0 3 0 0 0 0 
 µ 0.33 1 0 0.33 0.17 0.33 0 0   µ 0.5 0.417 0.25 0.75 0.38 0.21 0.5 0.43 
 µ* 0.33 1 0 0.33 0.17 0.33 0 0   µ* 0.67 0.556 0.33 1 0.5 0.28 0.67 0.57 
                     

4 1 1 0 0 1 0 0 1 0  4 1 1 2 1 1 0 0 0 0 
 2 0 0 0 0 1 1 0 0   2 4 2 2 5 0 0 0 0 
 3 2 0 0 2 2 0 2 0   3 1 3 1 1 0 2 3 0 
 4 0 0 0 0 0 2 0 0   4 0 0 1 0 2 4 3 0 
 5 0 3 3 0 0 0 0 0   5 1 0 1 0 5 1 1 0 
 µ 0.33 1 1 0.33 0.42 0.58 0.33 0   µ 0.36 0.286 0.46 0.25 0.93 0.71 0.68 0.51 
 µ* 0.33 1 1 0.33 0.42 0.58 0.33 0   µ* 0.38 0.308 0.49 0.27 1 0.77 0.73 0.55 
                     

5 1 1 3 0 0 0 0 0 0  5 1 0 0 2 0 1 0 0 0 
 2 1 0 1 2 0 0 0 0   2 0 0 1 3 4 0 1 0 
 3 1 0 1 1 0 0 1 0   3 1 2 1 2 1 2 3 0 
 4 0 0 1 0 1 0 1 0   4 5 0 2 1 0 4 2 0 
 5 0 0 0 0 2 3 1 0   5 0 4 0 0 0 0 0 0 
 µ 0.25 0 0.5 0.33 0.92 1 0.75 0   µ 0.71 0.833 0.38 0.42 0.25 0.67 0.54 0.52 
 µ* 0.25 0 0.5 0.33 0.92 1 0.75 0   µ* 0.85 1 0.45 0.5 0.3 0.8 0.65 0.62 

Table 7 shows the final allocation. This final solution hadn’t been the one with lower individuals’ 
distances, but it had been the one with lower global distance. 

Table 5. Treat anxiety inventory 
 

Group 
1 

Group 
2 

Group 
3 

Group 
4 

Group 
5 

21*. I feel pleasant. 1.67 1.4 2 1.43 1.50 
22. I feel nervous and restless. 0.50 1 1.2 1.86 0.83 
23. I don't feel satisfied with myself. 0.67 1.4 1.6 1.29 1.50 
24. I wish I could be as happy as others seem to be. 1.33 1.2 1.2 1.71 1.50 
25. I feel like a failure. 0.50 1.4 1.2 1.14 0.83 
26*. I feel rested. 1.50 0.8 1.6 1.29 1.33 
27*. I am “calm, cool, and collected". 1.17 1.8 2.5 1.14 0.83 
28. I feel that difficulties are piling up so that I cannot overcome them. 1.00 1.4 0.8 1.57 1.00 
29. I worry too much over something that really doesn’t matter. 1.50 1.2 1.2 1.57 1.83 
30*. I am happy. 1.50 1.6 2.6 2.00 2.17 
31. I have disturbing thoughts. 1.67 1.6 2 1.29 2.17 
32. I lack self-confidence. 2.00 1.8 1.6 1.71 1.83 
33*. I feel secure. 1.17 1.6 2.4 1.43 1.17 
34. I make decisions easily.  1.33 0.6 1.2 1.57 1.33 
35. I feel inadequate. 1.00 1.2 1.4 1.71 1.83 
36*. I am content. 1.83 1.8 2.4 1.71 1.67 
37. Some unimportant thought runs through my mind and bothers me. 1.50 1 1.4 1.29 1.67 
38. I take disappointments so keenly that I can’t put them out of my mind. 1.17 0.6 1.4 1.57 1.67 
39*. I am a steady person. 1.83 2.4 2.4 2.00 1.67 
40. get in a state of tension or turmoil as I think over my recent concerns 
and interests. 

1.83 1.8 1.8 2.14 2.33 

Average 0.44 0.43 0.43 0.51 0.52 
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Table 6. Distance between groups (G) and tasks (T) 

 G1 G2 G3 G4 G5 

T1 3.57 3.43 3.57 3.78 3.99 

T2 2.45 3.39 2.57 3.35 3.67 

T3 2.98 3.01 2.9 3.09 3 

T4 1.63 1.81 1.99 1.76 1.84 

T5 2.08 1.81 2.21 1.07 2.39 

Table 7. Final allocation tasks. 

Task Group Distance 

1 2 3.43 
2 1 2.45 

3 3 2.90 
4 5 1.84 

5 4 1.07 

 Total distance 11.69 

4 CONCLUSIONS 
• The pandemic situation and the consequent confinements increases the stress among students 

of higher education 
• Usually, and especially in periods like nowadays characterized by a pandemic situation, the 

implementation of the projects requires a task allocation in which the anxiety state has to be 
considered 

• STAI questionnaires are widely used to measure the anxiety of the adult population and are 
useful for the university population too. 

• Fuzzy logic has result especially appropriate to obtain such allocation combining the valuation 
of traditional characteristics and the levels of anxiety. 
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INVESTIGATING ENGAGEMENT IN AN ONLINE TEACHER
EDUCATION COURSE DURING THE COVID-19 PANDEMIC

D. Oner, M. Sen-Akbulut, B. Ulus, E.R. Diri, D. Umutlu

Bogazici University (TURKEY)

Abstract

The primary purpose of this study is to investigate ways of improving preservice teachers’ engagement
in a teacher education course designed for online delivery during the COVID-19 pandemic. While online
teaching is a prominent research area, descriptions of online learning environments based on sound
frameworks are typically missing in the literature. Addressing this gap, we investigated the role of online
instruction, whose design was guided by the National Survey of Student Engagement (NSSE)
framework, and supporting different types of interaction (Learner-Learner [LL] and Learner-Content [LC])
on students’ engagement. The participants were 38 students from a range of departments in the school
of education. Students who were enrolled in two different sections of the course were randomly assigned
to one of the online course versions (LL or LC). The LC section had 20 students, while the LL section
had 18 participants. A 2x2 mixed ANOVA analysis showed that participants’ post-test engagement
scores were significantly higher than their pre-test scores. In other words, participants’ engagement
significantly increased after attending the online courses. There were significant differences between the
students' engagement scores in the LL and LC sections of the course. However, there was no
interaction effect between students’ engagement scores and their course section. These findings
showed that online course design based on the NSSE framework was effective for improving students’
engagement in a project-based teacher education course even during the COVID-19 pandemic. We did
not identify any interaction effect between attending to the different course versions and engagement.
That is, the participants did not differ in terms of engagement scores regarding the course version they
attended. The findings suggest that supporting either LC or LL interaction can be equally effective in
improving engagement when engagement indicators are successfully used to design the online version
of the course. This study highlighted the need to develop online courses based on sound frameworks
and provided insight into prioritizing different types of interactions in online course design in teacher
education.

Keywords: Online course design, Engagement, NSSE, Interaction modes, Teacher education,
Preservice teachers.
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CHALLENGE-BASED LEARNING IN EXPLAINABLE ARTIFICIAL 
INTELLIGENCE EDUCATION 

I.I. Prado-Rujas, E. Serrano, D. Zanardini, J. Bajo 
Department of Artificial Intelligence, Universidad Politécnica de Madrid (SPAIN) 

Abstract 
The uprising of Data Science (DS) as a tool to get insights from big amounts of data has disrupted 
business, health care, politics, education, and research, among other fields. The data scientist profile is 
highly demanded in all those areas, and even domain experts are encouraged to develop these kinds 
of skills. As a result, the number of DS Masters and online courses has rocketed in the past decade. DS 
is an interdisciplinary field that overlaps with Machine Learning (ML) and Deep Learning (DL), both 
contained within Artificial Intelligence (AI). However, there is a growing concern about the inability of 
many successful AI models to produce reasonable explanations about their decisions. Explainable 
Artificial Intelligence (XAI) aims to bridge this gap by leveraging AI models whose decisions are easily 
understandable by human beings.  

Under this scenario, it is paramount that DS students develop the critical thinking skills to endow AI 
models with the explainable dimension. This is particularly the case when dealing with critical problems, 
such as microRNA recognition for cervical cancer detection. This paper contributes by: (1) using and 
adapting the Challenge-Based Learning (CBL) framework for the XAI topic; (2) designing specific XAI 
challenges that have been explored by students of a Master in Computational Biology; and, (3) 
proposing tools that support the learning of XAI and which combine several AI fields, such as: ML, expert 
systems, and Case-Based Reasoning (CBR). Evaluation results indicate that decision rules are the most 
trusted models for critical problems (followed by decision trees and CBR). 

Keywords: Challenge-Based Learning, Data Science, Explainable Artificial Intelligence.  

1 CHALLENGE-BASED LEARNING FOR EXPLAINABLE ARTIFICIAL 
INTELLIGENCE 

Challenge-Based Learning (CBL) is a teaching method that has its origins at Apple Inc. [1], and that is gaining 
attention both in the education and business sectors. CBL allows learners to develop their knowledge and 
skills while working on field-specific challenges. The aim of CBL is to teach the learner how to face challenges 
efficiently with a focus on sustainable solutions so that the knowledge is acquired on the way. 

In this work, the CBL framework is used and adapted for the topic of Explainable Artificial Intelligence 
(XAI) [2]: 

1 Engage: Present the topic of Artificial Intelligence (AI) to the students. Pose the big questions 
that are currently being worked on and different methods and approaches that emerge from them. 
Emphasize the role of explainability when it comes to AI models, illustrating the learners with 
relevant examples. 

2 Investigate: Split the students into groups of two people to encourage discussions about the 
proposed questions and their related challenges. Analyze the available methods and tools that 
could lead to a solution that combines both high performance and explainability. 

3 Act: Prototype and implement the proposed solution, to later evaluate it based on its results. The 
evaluation phase assesses the explainable dimension by comparing it to how human experts 
would produce their predictions, and if a human being would understand how the model's 
predictions are obtained. 

This CBL adaptation was developed and used under the “Knowledge representation and acquisition” 
course of the Master in Computational Biology1 at the "Universidad Politécnica de Madrid". A total of 18 
students attended the course and all of them participated in this study. They come from European 
countries, most of them from Spain, and are of very similar ages, ranging from 22 to 24 years old. 

 
1 Master in Computational Biology at UPM: http://www.cbmaster.cbgp.upm.es/index.php/en/mbcen 
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Under the CBL framework for XAI, the proposed topics that later evolve into specific challenges are as 
follows: 

• (T1) Interpretable Machine Learning: It covers a broad range of topics and techniques, but the 
main idea behind all ML algorithms is that they are designed to be updated and improved through 
experience. This involves the processing of many data instances to extract common patterns and 
incorporate them into the algorithm, to produce its predictions. 

• (T2) Symbolic knowledge representation and automated reasoning: They are based on 
symbolic representations of problems and the knowledge to tackle them. The term symbolic here 
means that the elements under study are represented (and manipulated) as human-readable 
symbols. The clearest illustration of this field are decision rule systems. 

• (T3) Case-Based Reasoning (CBR): Differently from ML based approaches, they are conformed 
by a knowledge base where all the studied cases are stored alongside the predictions. The 
system retrieves similar stored cases, maps the previous solutions to the current problem, revises 
the results, and stores the current case into the knowledge base. 

• (T4) Graph mining and social network analysis: It aims to extract valuable information from 
social networks, which many times involves graph mining techniques. Sentiment analysis or trust 
and reputation within social networks are some of its main research lines. 

• (T5) Multi-agent systems (MASs): They are composed of different intelligent agents that can 
work together to accomplish a common task. 

2 CHALLENGES FOR EXPLAINABLE ARTIFICIAL INTELLIGENCE 
In the context of CBL, several challenges related to XAI were proposed to the students. On the one 
hand, students were split into groups of two and had to choose between searching and reviewing a 
scientific paper, or describing a design that solves a challenge. In both cases, the subject had to be 
within topics T1-T5 described in Section 1, and, at least, the following questions had to be addressed: 

• M1: Motivation. What research question or problem is addressed in the paper/design? 
• M2: Knowledge representation. How is knowledge represented in the paper/design? What are 

the implications of this representation? What can be automated from this representation? 

• M3: Knowledge acquisition. How is the knowledge acquired in the paper/design? How could 
the process be improved?  

• M4: Explainability. How can users understand and trust the decisions and solutions given by the 
AI in the paper/design? How would you improve the explainability of these decisions and 
solutions? 

On the other hand, students had to work individually on a questionnaire that dug deep into explainability 
for different specific AI models: decision rules, decision trees, k-nearest neighbors (k-NN), case-based 
reasoning (CBR), logistic regression, and neural networks (NN). In the survey, students were presented 
with a specific problem from the Computational Biology domain, and different approaches to tackle it 
based on the models. Thereupon, they had to interpret their explainability, addressing (among others): 

- how different the model learns and predicts when compared to a human expert, 
- how understandable the predictions of the model are for a human being, 
- how the model could be tuned when misclassifying samples, 
- how the model could incorporate knowledge or new information from an expert, 
- how trustworthy the model is for non-critical/critical tasks. 

Finally, a comparison between the different models was carried out to detect the strengths and 
weaknesses from each of them. The results are later analyzed in Section 4. 

3 EXPLAINABLE ARTIFICIAL INTELLIGENCE TOOLS 
The students were presented with several tools to aid them develop their own solutions to the proposed 
challenges. When choosing the XAI tools, it should be considered the background and expertise of the 
ones who will use them. In this case, the focus was placed on the usability and comprehensibility of the 
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tools, besides being well established in their fields. In this way, the effort of the students is pointed 
towards the solutions, rather than the tools to implement them. 

Weka [3] is an interoperable open-source software for machine learning and data mining, which is suited 
for the problems related to topic (T1). Drools [4] is a rules management system that relates to the 
challenges of (T2), which is also open source. As for CBR (T3), jCOLIBRI [5] is employed to build CBR-
based systems, which is based on Java and focus on reusability. Gephi [6] is a tool for Exploratory Data 
Analysis (EDA) and visualization of graphs and networks, such as social networks (T4). Finally, NetLogo 
[7] is both a programming language and an Integrated Development Environment (IDE) for multi-agent 
systems, which covers (T5). All the mentioned tools are horizontal to the whole CBL framework, since 
they are presented in the engage step, analyzed by the learners while investigating possible solutions 
to the challenge, and utilized for the actual prototyping of the designated solution.  

4 EVALUATION OF EXPLAINABLE ARTIFICIAL INTELLIGENCE MODELS 
All the 18 students answered the XAI questionnaire. It was composed of two blocks: explainability of six 
AI models when applied to a certain problem (questions from B1.1-Qy to B1.6-Qy), and comparison 
between them (from B2.1-Qy to B2.1-Qy). In the numbering of the questions, y represents the question 
number, which ranges from 1 to 7. The specific questions are collected in Annex 1, and statistics 
extracted from the questionnaire are shown in Table 2 from Annex 1. The following insights can be 
drawn from there: 

1 Decision rules: Understandable model, which can incorporate expert knowledge and relates how 
an expert in the topic would learn. However, it is not as trusted as other more complex models. 

2 Decision trees: It is the highest-ranked model, alongside decision rules. It is easy to understand, 
fine-tune, and extend with expert knowledge. It provides trustworthy predictions for all kinds of 
tasks. 

3 k-Nearest Neighbors (k-NN): They resemble little how a human expert learns and predicts. 
Students would not trust it for critical tasks. Generally, the answers from the students place k-NN 
at a similar level as logistic regression in terms of explainability and trustworthiness. 

4 Case-based reasoning (CBR): They resemble how a human expert learns and predicts. CBR is 
trusted for non-critical tasks, and moderately even for critical tasks. There is no consensus on 
how easy or difficult they are to correct and extend. 

5 Logistic regression: They are positioned between k-NN and NN. They differ from how an expert 
learns, but their predictions are more understandable than those of NNs. Therefore, they are not 
trusted for critical tasks. 

6 Neural Network (NN): They exhibit no explainability, and the way they learn is completely 
unrelated to how an expert does it. They are trusted for non-critical tasks, but not for critical ones. 

By looking at the comparison between models (block B2) most students think that CBR and decision 
rules are the models that relate the most to how a human expert learns and produces his/her predictions 
(B2.1-Q1). The models that better allow the user to understand how their predictions are obtained are 
decision trees and decision rules (B2.1-Q2), despite that students think that decision trees are the most 
predictable model (B2.1-Q3). This may be due to the simple partition that decision trees make between 
different cases, which is easy to understand. The same two models are again the top scorers when it 
comes to correct prediction errors thanks to their explainability (B2.1-Q4). Decision rules are the model 
which can incorporate better expert knowledge (B2.1-Q5), followed by decision trees. Despite that NNs 
are the least explainable model, most students opt for them when it comes to non-critical tasks (B2.1-
Q6), as can be seen in Fig. 1, left. However, the most explainable models are chosen for critical ones 
(B2.1-Q7), particularly decision rules, but also decision trees and CBR (see Fig. 1, right). Pie charts for 
the remaining questions (Q1-Q5) are presented in Figures 2, 3, and 4 from Annex 1. 

0589



   
Figure 1. Pie charts showing the reliability of the models for non-critical (left) and critical (right) tasks. 

5 EVALUATION OF LEARNERS’ SATISFACTION 
An evaluation study has been conducted to analyze the level of learners’ satisfaction for the five different 
topics, T1-T5, described in Section 1 and explored in the CBL framework. A first topic (T0) was also 
evaluated: an introduction to Knowledge representation, acquisition, and explainable Artificial 
Intelligence. The following three questions were asked for each topic T0-T6. 

- Q1: The unit content meets my training needs. 
- Q2: What I learned will be applicable in my job. 
- Q3: The applied methodology, technical resources and teaching materials were appropriate. 

Participants responded to these questions based on a five-point Likert scale, ranging from strongly 
disagree (scored as 1) to strongly agree (scored as 5). Table 1 shows descriptive statistics for the 
responses to each question related to each topic. From left to right: number of responses gathered, 
mean, median, standard deviation, minimum, first, second and third quartiles, and maximum values. 

Table 1. Statistics of the evaluation study about the learner’s satisfaction. 

Question count mean median std min 25% 50% 75% max 

T0-Q1 18 4.33 5 0.84 3 4 5 5 5 

T0-Q2 18 4.17 4 0.92 2 4 4 5 5 

T0-Q3 18 4.39 5 0.85 2 4 5 5 5 

T1-Q1 18 4.28 4.5 0.83 3 4 4.5 5 5 

T1-Q2 18 4.39 5 0.85 3 4 5 5 5 

T1-Q3 18 4.28 5 0.96 2 4 5 5 5 

T2-Q1 18 3.89 4 0.83 2 3.25 4 4 5 

T2-Q2 18 3.78 4 1.00 1 3 4 4 5 

T2-Q3 18 3.72 4 1.07 1 3 4 4 5 

T3-Q1 18 4.22 4 0.73 3 4 4 5 5 

T3-Q2 18 3.83 4 0.86 3 3 4 4.75 5 

T3-Q3 18 3.67 4 0.97 2 3 4 4 5 

T4-Q1 18 4.11 4 0.96 2 4 4 5 5 

T4-Q2 18 4.00 4 0.84 3 3 4 5 5 

T4-Q3 18 3.94 4 0.80 3 3 4 4.75 5 

T5-Q1 18 4.06 4 0.80 3 3.25 4 5 5 

T5-Q2 18 3.72 3.5 0.83 3 3 3.5 4 5 

T5-Q3 18 3.89 4 0.68 3 3.25 4 4 5 
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Table 1 shows that the learners were overall satisfied with the CBL framework as a tool for improving 
the course. In all cases, the mean values are above the middle of the scale (3). The topic T0 is the top 
scorer for Q1 (followed closely by T1), showing that the introductory section of the course gave a solid 
general perspective about the topic. As for Q2, topic T1 is the highest-ranked. This is expected due to 
the high interest raised by ML both in industry and academia. Lastly, for Q3 the same pattern as in Q1 
is observed. Learners believe that methodologies and materials were the most appropriate in T0, 
followed by T1. 

6 CONCLUSION AND FUTURE WORK 
In this work, not only the CBL framework was successfully adapted and applied to the topic of XAI in 
education, but also it was tested and evaluated with Masters’ level students. In the first stage, the 
students were presented with several AI topics (T1-T5) from an explainability point of view with the aim 
of engaging them. Afterward, they were split into small groups to investigate a specific challenge within 
those topics, with the aid of the tools presented in Section 3. Eventually, they developed their own 
solutions to the challenges, acting independently. The XAI tools that were presented to the students are 
widely used open-source tools, which stand out for their usability. 

The XAI models’ evaluation shows that, according to the students, the most explainable models are 
decision rules, decision trees, and CBR. Nevertheless, several students would not trust their predictions 
much, falling for other more complex models. If NNs were to exhibit better explainability, this model 
would be the first option for both kinds of prediction tasks. In the same manner, if decision rules, decision 
trees, and CBR could obtain higher accuracy, most of the students would employ them also for non-
critical tasks. 

Regarding the evaluation of the learners’ satisfaction, the introduction to XAI and the topic of 
Interpretable Machine Learning seem to be the most valued. Moreover, all topics are evaluated over the 
average of the five-point Likert scale used. 

As for future work, several students expressed their interest in the framework employed by the subject 
and a possible follow-up. This would allow to increase the size of the study, and to draw more solid 
conclusions. Furthermore, the proposed framework is flexible enough to be extended to similar subjects 
and other Masters, which is the most natural continuation of this work. As a conclusion, Table 1 shows 
that learners were highly interested and satisfied with the CBL framework for learning about XAI. 
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ANNEX I 
The answers to block B1 of the questionnaire make use of the Likert scale, from 1 (totally disagree) to 
5 (totally agree). The six AI models that are considered in the questionnaire are: decision rules (B1.1), 
decision trees (B1.2), k-nearest neighbors (B1.3), case-based reasoning (B1.4), logistic regression 
(B1.5), and neural networks (B1.6). The questions Qy (where y ranges from 1 to 7) discussed in Section 
4 are the following: 

• (Q1) The model learns and predicts in a similar way to how a (human) expert in the subject would 
do it. 

• (Q2) Once the model comes up with a prediction, I can understand how it obtained it thanks to 
how the model is built. 

• (Q3) Before the model outputs its prediction, I can foresee the result for many samples. 
• (Q4) When the model misclassifies a given sample, the model’s explainability can help me figure 

out why it was wrong and how to fix the model. 

• (Q5) If an expert provides additional information (e.g., a rule to predict a subset of cases), I 
understand how to use and incorporate that knowledge to improve the model. 

• (Q6) Generally, I would trust in the predictions from this model for non-critical tasks. 
• (Q7) Generally, I would trust in the predictions from this model for critical tasks. 

Table 2. Statistics of the questionnaire challenge. 

Question count mean median std min 25% 50% 75% max 

B1.1-Q1 18 4.50 5.00 0.79 2.00 4.00 5.00 5.00 5.00 

B1.1-Q2 18 4.89 5.00 0.32 4.00 5.00 5.00 5.00 5.00 

B1.1-Q3 18 4.06 4.50 1.26 1.00 4.00 4.50 5.00 5.00 

B1.1-Q4 18 4.72 5.00 0.57 3.00 5.00 5.00 5.00 5.00 

B1.1-Q5 18 4.94 5.00 0.24 4.00 5.00 5.00 5.00 5.00 

B1.1-Q6 18 4.39 5.00 0.85 2.00 4.00 5.00 5.00 5.00 

B1.1-Q7 18 3.94 4.00 0.87 2.00 3.25 4.00 4.75 5.00 

B1.2-Q1 18 4.06 4.00 1.11 1.00 3.25 4.00 5.00 5.00 

B1.2-Q2 18 4.89 5.00 0.32 4.00 5.00 5.00 5.00 5.00 

B1.2-Q3 18 4.28 5.00 1.02 2.00 4.00 5.00 5.00 5.00 

B1.2-Q4 18 4.61 5.00 0.61 3.00 4.00 5.00 5.00 5.00 

B1.2-Q5 18 4.67 5.00 0.49 4.00 4.00 5.00 5.00 5.00 

B1.2-Q6 18 4.33 5.00 1.03 1.00 4.00 5.00 5.00 5.00 

B1.2-Q7 18 3.83 4.00 1.10 1.00 3.25 4.00 4.75 5.00 

B1.3-Q1 18 2.44 2.50 1.15 1.00 1.25 2.50 3.00 4.00 

B1.3-Q2 18 3.72 4.00 1.13 1.00 3.00 4.00 4.75 5.00 

B1.3-Q3 18 2.89 3.00 1.18 1.00 2.00 3.00 3.75 5.00 

B1.3-Q4 18 2.50 2.00 1.29 1.00 1.25 2.00 3.75 5.00 

B1.3-Q5 18 2.17 2.00 1.10 1.00 1.00 2.00 3.00 5.00 

B1.3-Q6 18 3.56 3.50 1.10 1.00 3.00 3.50 4.00 5.00 

B1.3-Q7 18 2.00 2.00 0.84 1.00 1.25 2.00 2.00 4.00 

B1.4-Q1 18 4.56 5.00 0.62 3.00 4.00 5.00 5.00 5.00 

B1.4-Q2 18 4.17 4.00 0.92 2.00 4.00 4.00 5.00 5.00 
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B1.4-Q3 18 2.78 3.00 1.31 1.00 1.25 3.00 4.00 5.00 

B1.4-Q4 18 3.78 4.00 1.06 1.00 3.25 4.00 4.00 5.00 

B1.4-Q5 18 3.56 3.50 1.25 1.00 3.00 3.50 4.75 5.00 

B1.4-Q6 18 4.72 5.00 0.46 4.00 4.25 5.00 5.00 5.00 

B1.4-Q7 18 3.94 4.00 0.94 2.00 3.00 4.00 5.00 5.00 

B1.5-Q1 18 1.50 1.00 0.86 1.00 1.00 1.00 2.00 4.00 

B1.5-Q2 18 3.39 3.50 1.24 1.00 2.25 3.50 4.00 5.00 

B1.5-Q3 18 2.78 2.50 1.26 1.00 2.00 2.50 4.00 5.00 

B1.5-Q4 18 2.78 3.00 1.17 1.00 2.00 3.00 3.75 5.00 

B1.5-Q5 18 2.44 2.00 1.04 1.00 2.00 2.00 3.00 5.00 

B1.5-Q6 18 4.06 4.00 0.94 2.00 3.25 4.00 5.00 5.00 

B1.5-Q7 18 2.61 2.50 1.04 1.00 2.00 2.50 3.00 5.00 

B1.6-Q1 18 1.78 1.00 1.40 1.00 1.00 1.00 2.00 5.00 

B1.6-Q2 18 1.28 1.00 0.57 1.00 1.00 1.00 1.00 3.00 

B1.6-Q3 18 1.39 1.00 0.70 1.00 1.00 1.00 1.75 3.00 

B1.6-Q4 18 1.22 1.00 0.55 1.00 1.00 1.00 1.00 3.00 

B1.6-Q5 18 1.72 1.00 1.23 1.00 1.00 1.00 2.00 5.00 

B1.6-Q6 18 4.44 5.00 0.92 2.00 4.00 5.00 5.00 5.00 

B1.6-Q7 18 1.89 2.00 0.83 1.00 1.00 2.00 2.75 3.00 

As for block B2 of the questionnaire, the questions Q1-Q7 are the same as before. However, this time 
the aim is to choose the model that works best in that aspect. Figure 1 from Section 4 shows pie charts 
for Q6 and Q7. For completeness, pie charts for questions Q1-Q5 are presented hereafter: 

 
Figure 2. Pie charts showing the results of questions B2.1-Q1 (left) and B2.1-Q2 (right). 

 
Figure 3. Pie charts showing the results of questions B2.1-Q3 (left) and B2.1-Q4 (right). 
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Figure 4. Pie chart showing the results of question B2.1-Q5. 
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FROM TEXTURE TO BUILDING ENVELOPE: A CONCEPTUAL 
DESIGN EXPERIENCE 

S. Yildiz, H. Duzgun Bekdas 
Yıldız Technical University, Faculty of Architecture, Department of Architecture (TURKEY) 

Abstract 
In the current age, where the architecture and design education are being reconsidered from multiple 
perspectives, conceptual thinking maintains its place and importance in order to keep up with the gains 
of the current century and a new modern change / transformation. The ambiguous area of architecture 
which is considered as a fertile field for design education, serves us various liminal products such as 
"architectural envelope", stands for the intersection between "inside" and "outside". Nowadays, 
discussions on architectural products are not only concrete, but also focus on building faces / facades 
or building envelopes both semantically and conceptually. 

In this study, the new architectural envelope concept is addressed with the subject of "texture", one of 
the leading senses and design elements. Rather than the meaning of the individual elements that 
constitute the "Texture", which is the visual equivalent of the relationship between the perceiving subject 
and the perceived object, various methods such as repeating, derivation, duplication, knitting, 
embossing, punctuation, creating lines are used to create a holistic effect. For this purpose; Yıldız 
Technical University Beşiktaş Campus, which is undoubtedly one of the qualified campuses with its 
historical and natural heritage in Istanbul, has been chosen for the texture study. In the workshop, the 
participants designed new building envelopes by various methods inspired by a texture from campus’ 
nature, not only by copying but also by internalizing the language of physical structure with verbal 
expressions. The new product, creating a tactile effect, contributes to the communication between 
interior and exterior spaces as a formation of “architectural envelope". This texture study, which uses 
conceptual thinking as a tool, aims to transform the intersection between interior and exterior into a 
conceptual and symbolic means of expression. 

Keywords: Texture, building envelope, conceptual thinking, concept, design education, design. 

1 INTRODUCTION  
The architectural product not only contributes to the built environment with its presence but also with the 
designed “face” as an integral element of the building. This face is an important structural component 
that has responsibilities towards both inside and outside, as an intersection that reconciles “inside” and 
“outside” with each other. Most of the time, discussions on architectural products are also made on this 
intersection between "interior" and "exterior", i.e. building facades or building envelopes, which are an 
integral part of the building. The new understanding of 'context' in the current architectural environment 
has changed the expression of the envelope in terms of semantics and definitions. In today's 
contemporary architecture, new approaches are observed in the architectural envelope-context 
relationship. When many sources such as the works of Jencks and Kropf, Puglisi, and Alejandro Zaera 
Polo are examined about these approaches; It is seen that the structural and semantic richness of 
individual products come to the forefront, the changing dynamics are revealed at every opportunity with 
the development of technology and the domination of the digital world, and they are the reflections of a 
non-hierarchical complex order [1].  

The importance of the material among the innovative approaches in envelope design should be 
considered as well. While the texture created by the material accommodates the functional and technical 
features of the envelope, bringing the structure to compromise with external conditions, on the other 
hand, it becomes an element that emphasizes the design idea of the envelope. From this point of view, 
the building envelope should consider both form and context. Context studies are not only a visual 
product but an important experience in architectural education because of having the semantic process 
of the form. This work consists of the products of a workshop held between 22-24 November 2019 within 
the scope of "Bauhaus 100th Anniversary Design Festival" organized by YTU Architecture Department. 
The study focuses on the "textures" that depend on a formal basis originated from nature with a 
contextual approach to the building envelope and helps to establish semantic connections by supporting 
these textures with concepts. 
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2 METHODOLOGY AND CONTENT 
Table 1. Study Method (Yildiz & Duzgun Bekdas) 

 

The essence of the study is based on conceptual thinking, which is a method frequently used in 
architecture. The concept in architecture is a compressed expression of what an idea is meant to convey 
through concepts. In conceptual thinking, there is a comprehensive examination not over objects, but 
through the common properties of objects. The main idea that determines the concept in architecture is 
an idea in which different ideas, principles, rules, patterns, forms, and environmental relations unite in 
or around to form a whole. Sometimes one or more of these thoughts can come forward, each of which 
is a concept. Steven Holl says, "I depend entirely on concept diagrams, I consider them my secret 
weapon. They allow me to move afresh from one project to the next, from one site to the next" statement, 
instead of the existing building morphologies and typologies in architecture, It accepts its dependence 
on frames [2].  For Holl, the concept is more than just a verbal expression of an idea, it is an environment, 
geometry, program, condition, material, etc. that reveals the various relationships between. In the 
architectural environment, we witness these relations in the most practical way in sketches, which are 
the most basic tools of abstraction. As in the case of Holl, Peter Zumthor, Zaha Hadid, Frank Gehry, 
Tadao Ando, the conceptual expressions accompanying it with lines come into play to make the idea 
more visible on paper, to keep it in mind, or to convey it across. 

While creating the building envelope and its formation, we can design by being inspired by various 
concepts, and on the contrary, we can use concepts when talking about an existing structure and its 
form. These concepts have become a means of communication over time, transmitting messages to the 
environment, analyzing/evaluating the visual features of the building, interpreting the architectural 
object, and in a way, defining the design. So the concepts that are common tools of architecture can be 
used to understand the building envelope and the design thinking behind it. 

Innovative developments are taking place in the contemporary architectural environment. Especially in 
post-2000 works, interesting concepts inspired by nature are encountered in works that are respectful 
to nature. Also, designers tend to combine these ideas with technology in the field of the architectural 
envelope. These concepts can be summarized as; biomimetic patterns, biomorphic design, 
environment-oriented design, bio-inspired design, parametric facade, contemporary skin, adaptive 
building envelope, solar layering, kinetic facade, energy-saving, sustainable facades, bioinspired 
facade.  

In the light of current nature-oriented trends, it was aimed to internalize the experience by offering the 
opportunity to have a real experience with nature. There are many inputs in nature that can be an 
inspiration for any design, perhaps the most effective of which is the texture of nature-based on both 
visual and emotional relationships. Especially nature-based research enlightens the future product 
design. Media Lab promotes an interdisciplinary research culture that brings together diverse areas of 
interest and inquiry. Neri Oxman, who is one of the directors of MIT Media Lab, aims to "augment the 
relationship between built, natural, and biological environments by employing design principles inspired 
and engineered by nature, and implement them in the invention of novel design technologies." [3].   One 
of the many tools used to diversify architecture is texture, a term with different meanings. When it comes 
to the psychological effects of a building envelope, the first thing that comes to mind will be the texture 
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of the material. The architect Sergio Tchoban, who believes that representations are the purpose of 
transferring information, primarily determines the building facades as a working area to create a 
language of its own. He points out that Museum for Architectural Drawing aims to speak with its concrete 
reliefs on a facade [4]. He also chooses long-lasting new materials that can challenge factors such as 
moisture, rain, snow, and air pollution and provide a quality aging for the building, apply to the 
representations of architectural elements in its buildings to create references of the environment in which 
it is located. 

It was decided that the participants would closely observe the natural and artificial textures because 
nature is so instructive and offers various ideas with its texture and inspires digital envelopes with the 
development of technology. During the transformation of knowledge from nature into the design, the 
original methods to be invented by the participants are very important. To sum up; for a conceptual 
approach in the design of the architectural envelope, which is an intersection between interior and 
exterior in the architectural space, “texture” serves as a means of establishing a relationship via 
concepts. “Table 1” 

The workshop, in which the program below is divided according to days, lasted for 2 days: 

 
Figure 1. Brainstorming session  

Day 1: Students were asked to take photos of natural textures from the campus garden. It was requested 
to capture the details of natural textures in these photographs. In this process, the students were asked 
to observe the campus garden and to shoot the details they had overlooked and had not paid attention 
to until this study. Then these photographs were abstracted from colors in A4 size and printed in black 
and white. “Fig. 1” Gathering around a table, analyzing the photos, brainstorming session started. During 
this intellectual process, the concepts evoked by the textures were noted. Concept clouds have been 
created. Visual documents as photographs, verbal representations, that is, the phenomenon of finding 
a concept that paves the way for a new design by bringing concepts together was examined. 

 
Figure 2. Model base perspective (Yildiz & Duzgun Bekdas) 

Day 2: Participants drew sketches and then they modeled new textures inspired by natural textures in 
line with this concept they decided on. In this phase, it was requested to design an architectural envelope 
to cover the front and top surfaces of a closed volume.“Fig. 2” During the design phase, the concepts 
produced based on the texture samples found in the campus garden were associated with each other 
and the final conceptual thought was achieved. Then the sketches and design processes started. While 
some students designed via model, others sketched first and then made a model. They decided on what 
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material the texture designs/analogies would be represented by. They were free to choose the material. 
At the end of the day, the designs were finalized. A power point presentation of 2 slides was asked to 
present the designs. These slides are explained along with their processes in the following result section. 

3 RESULTS 

3.1 Work 1  

 
Figure 3. Textures, process & design (H.D. 2019) 

Concepts: Repeat, Order, Confusion, Distortion, Movement, Rhythm, Flow, Overlap, Intersection, 
Nature, Distribution. 

This example, “Fig. 3” focuses on the unity of natural and artificial textures in the campus garden. The 
organization of the leaves in a fluid but at the same time scattered order has attracted attention. Perhaps 
questions are being raised about whether these complex-looking textures have a unique fiction of their 
own. On the other hand, effects of coincidence of two or more textures on the same plane were 
observed. This unity finds meaning with the concept of "intersection". The need for a systematic 
development has arisen for this irregular order based on irregular patterns and fluid textures. To discover 
this systematic, firstly the same texture was drawn with a sketch, then this drawing was abstracted, and 
simpler results were tried to be achieved by removing its details. Before the final product, as part of the 
preparation process, a mini sketch model and a work between 2 and 3 dimensions were produced by 
folding the papers. After the main structure was established, a wavy shape was intersected with colored 
and linear bars to serve the concept of "overlap". This organization gives answers to how contrasting 
textures can exist in a certain order by referring to the intersection of natural materials with artificial. This 
combination is not just formal, especially the overlap of colored linear shadows on the shadow of white 
waves provides rich and dynamic effects in the interior.  

3.2 Work 2 

  
Figure 4. Textures, process & design (M.K. & R.A. 2019) 

Concepts: Crack, tear, compression, defect, fracture, branching, infiltration 

This study, “Fig. 4” focuses on imperfections that occur spontaneously and with the effect of time in 
natural textures. A similarity is established with cracks, tears on the surface of the material, natural 
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cracks on the trunk of trees. The essence of design is based on the same concepts. These imperfections 
are systematically represented by pyramidal structures and cracks in between, giving a crystallized 
effect. The pyramids, which are designed to protrude from the surface, are placed in the direction of the 
symmetry axis and are variable in size and direction. At the same time, this concept of "crack" has been 
moved to another dimension by establishing a relationship with the "kintsugi" technique in Japanese 
culture. The interior of the cracks emphasizes the aesthetics of aging by creating a lesson with  
remarkable material. 

3.3 Work 3 

  
Figure 5. Textures, process & design (M.Ş. 2019) 

Concepts: time, change, movement, color-changing, self-healing, living, renewed, color-changing, 
living 

In this study, “Fig. 5” attention is drawn to the changes that occur in nature over time. He argues that 
we should watch the material that nature offers us not as an instant product, but as a part of the process. 
The change in colors and dimensions of nature over time, and the ability to renew itself by self-healing 
has been set out. While explaining the starting point of the participant design, he asks himself some 
questions: “Crust and texture occur in nature over time. Is it important to catch this or not to interfere 
with what is happening? I think it is not going against it. Does the tree spoil with the bear's paw on the 
trunk? “In the envelope design, based on the same acceptance in the internal-external relationship, light, 
and improvised forms have been tried. He envisioned the renewal of this envelope over time and 
adopted an approach that sees it as a means of compromise rather than being a border between the 
interior and the exterior. 

3.4 Work 4 

 
Figure 6. Textures, process & design (K.R. 2019) 

Concepts: Entanglement, struggle, jamming, intertwining, vitality, utility, order, repeat 

This design, “Fig. 6” is heavily inspired by tree barks. Over time, the struggle for the existence of the 
tree with its environment shows itself in the texture of the bark. As the concepts that guide the design; 
repeating rhythmic clefts, crusts, a tight environment, intertwining, and entanglement have been 

0599



 

 

selected. This structuring has turned into an infinite production setup that also references parametric 
design by reinventing itself on the shaped surface. The new formal setup creates codes by systematizing 
the form of the original image, based on rhythmic repetition, as seen from the photographs. The easy 
production and reproducibility of the design are other remarkable elements.  

3.5 Work 5 

  
Figure 7. Textures, process & design (M.D. 2019) 

Concepts: Irregularity within the order: Depth, sagging, clinging, shadow, stratification 

This work, “Fig. 7”   is inspired by the artificial waterfall structure from the Ottoman period, located in the 
area where the historic mansions are located in the backyard of the campus. This structure, which is an 
interesting imitation of nature produced with concrete material, has inspired the design. The concepts 
integrated into the design from this structure are defined as "depth, shadow, stratification, sagging, 
clinging". All these concepts are handled within the framework of the phenomenon of "Disorder in Order". 
A new formation similar to this organization is aimed in the new form designed based on an aesthetic 
phenomenon that occurs spontaneously in nature. The most distinctive of the design methods are 
layered production, similar to these layers, motions that create sags and shadows are not emphasized. 
As a method of bringing these layers together, the principle of "adhesion" is used by bringing certain 
surfaces side by side, one under the other and one on top of the other. With the new design in the final 
stage, the inspired waterfall is abstracted.  

3.6 Work 6 

  
Figure 8. Textures, process & design (B.E. 2019) 

Concepts: Calm chaos, old new struggle, dominance, depth, dynamism, contrast, industrialism 

This study, “Fig. 8” focuses on the contradictory coexistence of the natural environment, which consists 
of its interaction with the artificial environment. Regular and inexpensive textures, formed by shaping 
natural materials by human hands, create a "calm chaos" with the improvisation of natural textures. In 
the natural environment, it is possible to see a contrast between the old & new, still & moving, 
changeable & constant. Events such as artificial textures that overlap over time and the natural renewal 
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itself bring about a kind of "layering". In the design, three different materials are used to make this 
layering visible, and a reference is made for the contrasting unity of natural and artificial. This variety of 
materials also tries to represent the struggle of the old with the new. Finally, the layers have a deliberate 
fiction that always aims to reveal the lower layer, just like the term "peel". This structuring can be a sign 
of an attitude towards both formal and functional (heat, light, sound, etc.) factors. This idea could even 
shed light on the shape-changing architectural facades, one of the inventions of the modern era.  

4 CONCLUSIONS 
The concept stage is the most crucial one in the design process. One of the methods used in the 
emergence of a design idea in architecture and transferring it to concrete is conceptualization. In recent 
years, the traces of the reflections of conceptual thought in architecture are seen especially in envelope 
formation. In order to read the idea behind the design in the building envelope, it is possible to refer to 
the concepts that have become common tools of architecture. 

In this study, which consists of the products of an informal education experience, the transition from 
lines to textures, from textures to envelope has been observed in stages. One of the sub-objectives of 
the study was to get to know the nature of the campus garden and to have a real experience with nature. 
The different sources of inspiration, starting points and concepts chosen by the participants are, in a 
sense, attempts to create the infrastructure of metaphorical design. Within the scope of the study, with 
a contextual approach to the building envelope, "textures" that are originated from nature were used as 
tools. The concepts that threshold the textures helped to establish semantic connections and formed 
the starting point of design ideas. Re-evaluating the photographs taken during nature observations by 
printing them in monochrome and A4 size has been an effective method in terms of contribution to the 
abstraction skill of the study. Analyzing monochrome print-out textures has provided practicality in terms 
of simplifying the objects and revealing their core structures. Conceptualizing references taken from 
nature contributed to the abstract thinking skill. The envelope form contributed to the communication 
between interior and exterior spaces, in other words to the formation of an "architectural shell", beyond 
creating a mere tactile effect. The contribution of such experiences in architectural education should be 
taken into consideration in terms of the ability to develop new ideas, abstract, establish analogies and 
create context with nature. Especially in the early design phase, such experimental studies are of great 
importance to developing original ideas before technical limitations come into play. 
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Abstract 
The aim was to diagnose productivity on educational research at a research Centre in Mexico City, as 
well as the thematic orientation, from 2012 to 2019, to determine research trends in the educational 
field.  This work is part of a broader research called State Diagnostics, which is characterized by the 
revision of scientific production of each decade, coordinated by the Mexican Council for Educational 
Research (COMIE), which determined 18 topics.    

The method used was inductive and research of qualitative type and gender-focused, it corresponds to 
a diagnostic evaluation, whose analysis technique was the reflective analysis of the contents of the 
production generated by the researchers, for this purpose, the phenomenological method was used, 
since its approach is to study the objects as manifested to describe the characteristics of the 
intentionality, in this case, of whom investigates, that is, of the authors of scientific production. 

The population of the center comprises 49 researchers including women and men. The production found 
corresponded only to 28 researchers, which according to the calculated sample corresponds to 40% of 
the population, so the sample was representative. Scientific production was defined as the elaboration 
of books, book chapters, articles in indexed journals, papers presented in conferences and thesis, all 
derived from educational research. 

Among the results were: 64 products from which 17.18% are books, 20.31% book chapters, 46.87% 
articles in indexed journals, 6.25% papers presented at conferences and 9.39% thesis. This production 
does not correspond to everything that the researchers of the centre publish, it was only what was found, 
but it allows to see the orientation of their products. 

Of the 18 thematic lines established by COMIE, those with the highest frequency according to the 
analysis of scientific research products at the Research Centre were: Learning and education 
processes, education in disciplinary fields, policies and management in higher education and 
information and communication technologies. The productivity of researchers focused primarily on the 
publication of articles in indexed journals, book chapters and books. Among the conclusions is that the 
products of educational research are consistent with the research lines of the program to which the 
researchers belong, so one of the suggestions was to reflect on whether the thematic areas should have 
a change in relation to research policies in the educational field, as well as the vocation and lines of 
research of the graduate programs to which the researchers belong. 

Keywords. Gender perspective, categories, production, educational research. 

1 INTRODUCTION 
At the Mexican Council for Educational Research (COMIE), the tradition of making national diagnostics 
on the scientific production of educational research each decade started in the year 1996, with the edi-
tion of a collection of nine books under the title Educational Research in the Eighties, Perspectives for 
the Nineties”, which revised the production of the research community from 1982 to 1992 (Rueda, 2003) 
[1]. 

Its objective was the development and strengthening of educational research, as well as other purposes 
including: producing systematic, analytical, critical and proactive knowledge on the production of edu-
cational innovation (EI);  develop networks of academics from different institutions; expand and 
strengthen collaborative relationships between academics from different institutions; facilitate the incor-
poration of new academics into professional activity as researchers on education; contribute to the train-
ing of students in the field of educational research; expand the dissemination of knowledge derived from 
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educational research to different audiences; contributing to the consolidation of COMIE, as an academic 
community specializing in EI. 

Derived from the above, the states of knowledge were defined as “the systematic analysis and assess-
ment of knowledge and production generated on a research field over a specific period of time.”  

One of the identified problems encountered in the states of knowledge of the previous decade was that 
information was classified by sub-areas of knowledge, changing the structuring of COMIE topics the 
analysis of information produced by researchers in educational institutions and research centers had 
been different from those topics.  This allowed to establish the state of knowledge in each topic and 
determine its trend. However, the scientific vocation that predominates in educational programs and 
research centers that conduct educational research, as well as trends in educational offerings and re-
search centers, were undermined. 

Another problem was that in the different Institutions of Higher Education and Research Centers there 
are few areas that have concentrated information on the scientific production of their researchers. In the 
Center under study the information is available in each of the departments of the programs offered. 

2 THEORETICAL, CONTEXTUAL AND METHODOLOGICAL APPROACH 

2.1 Theoretical approach 
Diagnosis. State diagnoses coordinated by the Educational Research Research Network (REDMIIE), 
which is part of the educational knowledge networks of the Mexican Educational Research Council 
(COMIE). A diagnosis, in the educational context, is seen as the systematic process of making value 
judgments around scientific production, understood as books, book chapters, articles and presentations 
derived from educational research at higher education institutions in Mexico City.   Therefore, it is theo-
retically based on quality concepts oriented to scientific production that derives from research and diag-
nostic processes as an elementary part of the evaluation. 

Quality. In the context of a diagnostic review of scientific production, what is the quality in which scientific 
production is framed? Since the last decade of the twentieth century, the evaluation and accreditation 
(corresponding to the evaluation of programs), which is part of the evaluation of research, its programs, 
but also of its researchers and what they do. But Becher (1999, quoted by Olascoaga, Marúm and 
Partida, 2015) [2] concludes that the concept of quality has political origins. Harvey and Green (1993) 
[3] established five quality purposes: 1) quality as perfection, industry-oriented, the purpose is zero de-
fects in the product. 2) Quality oriented to a purpose – is oriented to customer satisfaction. 3) Quality 
related to the value of money, purpose optimization of resources, as well as the efficiency of established 
programs, which implies monetary aspects. 4) Quality as transformation of the products, with the pur-
pose of transforming the participants as it corresponds to continuous improvement. 5) Quality as an 
exceptional condition, it is intended to compare the absolute results of students, equipment, scientific 
production and others, against standards of inputs and outputs. 

In the globalized world, the purposes of quality related to the value of money and as an exceptional 
condition Altbach and Johnstone, (1993): D.B. Johnstone, (1998), cited by Ordorika (2006) [4], indicated 
that "the market had involved greater competition for individual and institutional resources against the 
State and for the market." Further, accountability initiatives promoted the continued expansion of mar-
kets, in particular the field of knowledge production and education (Ordorika 2006) [4]. In 2006, the 
National Association of Universities and Institutions of Higher Education (ANUIES) [5] defined educa-
tional quality as "a social, dynamic construction, the product of agreements between actors, the present 
circumstances they face and the visions of the future that   are presented participatoryly based on their 
values".   

In accordance with the theoretical aspects mentioned above, the scientific production of educational 
researchers is oriented mainly to the purposes of exceptional condition, continuous and stimulus-ori-
ented improvement granted by both national organizations and external institutions and agencies, in-
cluding the National System of Researchers (SNI), National Graduate Quality Program (PNPC), among 
others, in addition to international bodies. 
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2.2 Contextual approach. Features of the Research Center 
The Research Center is a decentralized body of the National Polytechnic Institute with "legal personality 
and own assets”, (Cinvestav, 2021) [6]. It has two offices located in Mexico City: Unidad Zacatenco 
Headquarters and South Headquarters.  

In the Zacatenco Unit the Master of Science with specialization in Educational Mathematics and the 
doctorate by the same name, both programs are linked. They are part of the Department of Social Sci-
ences and Humanities of the Center and share lines of research which are: 1) Cognition; 2) Social 
construction of mathematical thought; 3) Didactics of probability and statistics; 4) Teaching calculation 
and analysis; 5) Technological environments of learning in mathematics; 6) Gender studies in mathe-
matical education; 7) Training of math teachers; 8) Theoretical foundations; 9) History and epistemology 
of mathematics; 10) Arithmetic – algebraic thinking; 11) Geometric thinking and problem solving. These 
lines are served by 15 researchers and 13 researchers, in total 28 people. 

At the South Headquarters, the Master of Science with a Specialty in Educational Research is offered, 
as in Zacatenco, this program is linked to the doctorate and has the same name. (Cinvestav, 2021). Its 
lines of research are: 1) History of education and knowledge; 2) Education, science and technology 
policies and institutions; 3) Specialized didactics; 4) Sociocultural studies on school, classroom and 
community; 5) Digital culture and education; 6) Youth: education, work and health. Seventeen research-
ers and 4 researchers participate in the program, amounting to 21 people. The total number of research-
ers at both locations’ totals: 30 and 19 respectively. At Zacatenco headquarters there is a balance be-
tween 54% of researchers and 46% of researchers. The male gender predominates. At South Head-
quarters, 80.95% are women and 19.05% are men, the female gender stands out. 

2.3 Methodological approach 
The general research question guiding this work is: What educational research production has been 
generated by male and female researchers from the Research Center selected for this study, during the 
period 2012 to 2019? 

Therefore, the general objective of this study is: to analyze the production of books, book chapters, 
articles, presentations and thesis supervision derived from educational research and generated during 
the period 2012 – 2019 in the Research Center. The specific objectives are: 1) identification of educa-
tional researchers attached in the study programs in the educational field of the center. 2) identification 
of productivity by topic according to COMIE classification, as well as production by gender. 3) analysis 
of the information obtained.   

Because the study conducted is classified as qualitative research, constitutes a diagnostic evaluation, 
and the analysis technique was the reflective analysis, hypotheses cannot be established, as two or 
more variables, which cause a cause and effect, must be identified in a hypothesis. It was noted that 
the programs to which the Center's researchers belong are in the National Graduate Quality Program. 
The following research scenario was presented: The scientific output generated through educational 
research by researchers at the center is abundant and has a relationship with the research lines of the 
program to which they belong. 

The total population of professors was: 30 women and 19 men, amounting to 49 people, of which only 
28, amounting to 40%, participated in this research. The calculated statistical sample size was 10 ele-
ments and corresponds to 14.28% of the population, therefore the number of researchers involved is 
representative of the population. 
The steps taken to obtain the information were as follows: 1) identification of the educational programs 
offered by the center during the decade; 2) location of the centre's researchers; 3) search and classifi-
cation of recovered products (not everything that produced was recovered); 4) classification of infor-
mation obtained in accordance with the theme established by COMIE; 5) preparation of summaries of 
recovered products; and 6) analysis of information. 

3 RESULTS AND ANALYSIS 
The production that was recovered was focused on the years 2015, 2016 and 2017, from there in 2018 
and 2019. In these years it was more difficult to locate the products generated by the researchers, table 1. 
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Table 1. Products generated per year 

Product 2012 2013 2014 2015 2016 2017 2018 2019 Total % 

Books 0 1 0 1 4 1 1 3 11 17.18 

Chapters 2 0 1 1 3 4 1 1 13 20.31 

Articles  0 0 1 5 10 8 4 2 30 46.87 

Papers 0 0 1 1 1 1 0 0 4 6.25 

Thesis 0 0 0 3 1 1 0 1 6 9.39 

Total 2 1 3 11 19 15 6 7 64 100 
Note: Table prepared with information retrieved by one of 28 participating researchers. 

The information, due to the circumstances of the pandemic, was obtained through various means, such 
as the databases of the institutions, as well as in Google Scholar, various magazines, and some books 
were even purchased. 

The largest number of products recovered were articles and book chapters. It is noted that the largest 
amount of products belongs to women, because the female gender prevails in the programs. It should 
also be noted that a researcher wrote two or more products, so the number of products is greater than 
the number of researchers, as shown on Table 2. 

Table 2. Products recovered from women and men 

Product Women Men Total General % Wrote 
Women         Men 

Books 4 7 11 17.18 4 5 

Chapters 12 1 13 20.31 7 1 

Artícles 25 5 30 46.87 12 5 

Papers 1 4 5 6.25 1 4 

Thesis 5 1 6 9.39 1 1 

 48* 16* 64* 100 25 16 
Note: * These professors were able to write both chapters and books or articles.  
Table produced with recovered productivity information, as well as writing two or three 
 products of the same category. It was always considered that the name of the author men-
tioned will be found, no matter if they were first, second or third author. 

Figure 1. shows the percentages to which each of the thematic areas corresponds. These were classi-
fied according to the topics that COMIE (2020) [7] established, in which the researchers of this center 
participate, which allows to identify more objectively its distribution. The thematic area "Learning and 
education processes" had the most publications, both in books, book chapters, journal articles and the-
sis addresses and the contents correspond to the basic levels, upper and higher middle level, but the 
studies are carried out by professors whose teaching and research activity take place in master's and 
doctoral degree programs. 

All thematic areas are considered important, but the areas in which a greater number of publications 
were produced, in addition to the thematic area four, are the following: Disciplinary fields, theme 5, 
Policies and management in education, Theme 9; information and communication technologies (ICTs), 
theme 18. As shown in Figure 1. Percentage of publications by thematic area, with the themes being 
four, five and eighteen.  The publications in area four were products of researchers in the southern zone 
and those in area five, correspond to the products of researchers in the north, which is consistent with 
the research lines of their programs. 
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Figure 1. Percentage of publications by COMIE subject thematic area. 

It is important to mention that out of the total products recovered, eight of them were not considered, 
because the theme did not correspond to the field of education and therefore to none of the themes 
established because they corresponded to another field of knowledge. 

Considering the space in this work, to integrate the total results, only those corresponding to topic 9, 
Policies and management in education are presented.   

Three articles by Acevedo (2015) [8], (2019) [9] and (2019a) [10], constituted diagnostic, descriptive 
studies of a phenomenological nature. Their context was given in the Sierra norte de Puebla where 
indigenous groups predominate. The object of study was educational policy in the framework of the 
management of municipalities. The article “Between the municipal legacy and the advancement of the 
federal government: the schools of the Sierra Norte de Puebla, 1922-1942” analyses the permanent 
presence of municipal schools and the expansion limitations of federal schools, in the Sierra Norte de 
Puebla. Federal schools were less numerous in less communicated areas and of greater indigenous 
monolingualism and operated intermittently, while municipal schools and those supported by voluntary 
donations from the population complemented the educational offer.    

In the article “Paying for Progress: School Taxes, Municipal Government and Construction of the Liberal 
State, Cuetzalan and Huehuetla, Mexico, 1876-1930” the author questions the assumption of peasant 
resistance taxes and the scarcity of rural education before 1921, even though in 1917 these taxes had 
been abolished. However, municipalities resurrected these educational taxes to maintain the schools 
that the state and federal governments financed. This found that municipalities contributed to the emerg-
ing education system and that school funding helped build economically unequal liberal citizenship and 
the cost of inclusion was high. The third article “Topics and Sources for School History in Indigenous 
Peoples. A reflection from the archives of the Sierra Norte de Puebla, 1876-1940” historical changes in 
the conception of the indigenous term are reviewed. The author states that, from a public policy per-
spective, indigenous officials, who were not considered as such did define the needs of the population 
as indigenous. The terms evolved from indigenous, to indigenous and then to peasant. This work al-
lowed to know the situation of pre-re-existing public instruction. The difference from the post-revolution-
ary period is that schools did not respond to a policy aimed at indigenous peoples, but also a policy for 
peasants. 

Ma de Ibarrola's article (2018) [11] “Evaluation of Teachers of Basic Education: Radical Political Ten-
sions and Opposition” is a descriptive study of the political movements generated by the National Coor-
dinator of Education Workers (CNTE) and the National Union of Education Workers (SNTE)The re-
search considered the news that were published in the different media, in addition to the qualified opin-
ions of members of the Education Sector. The research was phenomenological. Its object of study was 
the Structural Educational Reform, specifically the Law on evaluation, entry, permanence and egress of 
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teachers.  The subject of the evaluation, the teachers in a context of different academic processes and 
political events that took place in their environment. The enrolment in 2016 is shown, where 26 million 
people were basic education students. It analyses the implementation of the Reformation, which sought 
to evaluate teachers as a criterion to grant them entry into the sector and an evaluation every four years 
for their permanence.   

"A very sensitive aspect of educational reform was the introduction, in the Constitution, of competitive 
examinations of teachers as the only means of entry and promotion, and the evaluation of performance 
education every four years for the permanence of teachers in the country's teaching service" (De Ibar-
rola, 2018). The author mentioned that in recent decades the two main policy actors that determined the 
policies of the education system were the Federal Government and the National Union of Education 
Workers (SNTE).  Considering that these two bodies have maintained control of basic education, and 
only basic education, the statements by De Ibarrola are confirmed. 

In accordance with the National Constitution and the General Education Law, the execu-
tive, through the Secretariat of Public Education (SEP), has exclusive powers to determine 
program curricula, the annual school calendar, the production of free textbooks and the 
authorization of any country-wide text, with respect to the three compulsory education cy-
cles (2018). 

It is mentioned that the adoption of the Reformation took ten months, with the approval of two constitu-
tional amendments and three general laws. All this, with the support of the Organisation for Economic 
Cooperation and Development (OECD). The National Institute for the Evaluation of Education was given 
autonomy and extensive responsibilities. Also, by decree, the federal government regained full control 
and management of the national payroll of teachers (previously decentralized to local governments) and 
was able to impose economic sanctions, suspend payments and even stop strikes. 

4 CONCLUSIONS 
The conclusions derived from the results obtained in the research are as follows: 

1 The scientific production recovered corresponds to: books, book chapters, articles, papers and 
theses.   The largest production is found in the publication of articles in scientific journals. 

2 In relation to gender, women researchers prevail in the master's and doctoral programmes offered 
at the research centre, so the largest production was also the work of female researchers. 

3 According to the topics classified by COMIE, the highest scientific production focused on the fol-
lowing thematic areas: 4. Learning and education processes; 5. Education in disciplinary fields; 
6. Policies and management in education and area 18.   Information and  

4 The identified scientific production has a high degree of consistency with the research lines, so to 
the extent that these lines evolve, production also changes. 

5 SUGGESTIONS  
1 It is necessary to reflect on whether the thematic areas of COMIE should remain the same, or 

changes are required in relation to both research policies in the field of education, as well as the 
vocation of postgraduate programmes offered by the institutions in the field of education. 

2 The COVID-19 pandemic exposed many deficiencies in educational institutions at all levels, so 
new areas of research in the educational field are identified, derived of the impact and conse-
quences that this has generated. 

3 In the thematic area to which the summaries presented in this document belong, qualitative and 
descriptive research prevails, which is of relevant importance, but it would also be advisable to 
include more quantitative studies to complement the results presented in the research. 

4 A weak methodological foundation in each of the research studies reported in scientific production 
was generally found. 
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Abstract 
Higher Education Institutions have been permeated with the technological advance brought about by 
the Industrial Revolution 4.0 and disruptive scenarios that force them to face a digital transformation in 
all its dimensions. From this transformation there are some lessons learned based on successful 
experiences and other unfortunate ones committed during this process. This article, particularly, 
identifies the main mistakes that limit the success of digital transformation in higher education 
institutions. To carry out this study, experiences compilation was based on a literature review on the 
subject, from 1980-2019. One of the most relevant issues identified was developing digital 
transformation processes responding to individual, multiple, separate, and uncoordinated initiatives, 
instead of through institutional policies of digital transformation from a holistic perspective. Therefore, 
the latent risk prevails of not considering comprehensive solutions that give an assertive response to 
the current and future requirements of the Institutions that allow them to appropriate and take advantage 
of the new challenges framed in the Fourth Industrial Revolution. 

Keywords: Higher education institutions, digital transformation, fourth industrial revolution, mistakes.  

1 INTRODUCTION 
Digital transformation (DT) has become a priority for Higher Education Institutions (HEI) in this second 
decade of the 21st century since this is a natural and necessary process for organizations that claim to 
be leaders of change and highly competitive in their domain. Indeed, universities will no longer be the 
owners of the traditional monopoly in the creation of knowledge, private sector and civil society 
institutions now offer different educational pathways that allow the generation of practical knowledge 
and its transfer to society. Furthermore, [1] today's societies face complex challenges and changes that 
can only be addressed and solved solely by pooling expert knowledge and finding responsible solutions. 
[2] In contemporary business environment, where organizations need to be innovative, flexible and 
faster due to uncertainty, complexity and change of the “environment”, the complex and diverse nature 
of strategy renders the concept of fit increasingly problematic. 

Several authors have defined DT from the field of business. As is illustrated in [3] DT is concerned with 
the changes that digital technologies can cause in the business model of a company, which result in 
modified products, organizational structures, or automation of processes. Later, the concept that defines  
[4] DT as the deep transformation in a strategic and prioritized way, of business activities and 
organizations, processes, competencies and models, for the maximum transformation of changes and 
opportunities of a combination of technology and its accelerating impact on society. This concept has 
been developed from the business domain and has recently attracted the attention of HEI. From the 
vision of HEI, DT is the process of technological and organizational change induced in these institutions 
by the development of digital technologies [5]. Consequently, HEI face a disruptive scenario that is 
established in new business models, transforming the way they evolved over time, actively linking 
internal and external clients, increasing their commitment, and strengthening their experience in the 
organization. This change is called DT [6].  On the other hand, HEI are also influenced and conditioned 
by the policies of the Nation-State, by the global tendencies of the capitalist world system, and nowadays 
by the global health crisis caused by SARS-CoV-2. It seems that these influences at the university are 
much more powerful than the changes and transformations that HEI can produce within themselves and 
in the society where they reside [7]. According to Wrana María Pazzinni, cited by [8], for its 
transformation, the university must meet global demands, increase the number of places, improve 
quality, promote research, optimize extension, promote leadership, provide educational services for life, 
focus on learning and skills training, redefining their mission and, above all, the dynamics of relationships 
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and the speed of information, they must have management structures and information systems to make 
transparent, agile decisions and effective and for a continuous and careful evaluation process capable 
of measuring the objectives that are achieved. 

It is crucial that each university develop its own DT strategy [9]. To achieve this end, they must evaluate 
the potential of digital teaching and learning offers for their institutions and make decisions about which 
ones to use based on of their individual profiles, budgets, and specific goals. Furthermore, this will 
require partners and close cooperation with government, business, and civil society. This article gives 
validity to the process of learning from mistakes, as evidenced in their book [10] when expressing that 
failures are important because they constitute essential learning to have a better knowledge and 
analysis of possibilities, threats and opportunities that surround them and consider them in the following 
decisions. These factors are undoubtedly critical success factors for entrepreneurs, and in the same 
sense for HEI leaders.  

This article is based on the research carried out by [11] who extracting from the literature, errors and 
mistakes that limit the DT at HEI. In the study a Systematic Review of DT Literature in HEI was carried 
out, 19 scientific articles were analysed and recommendations, mistakes or omissions that have taken 
place in the processes of DT within universities have been consolidated. 

In this paper, we describe the methodology in Section 2. In Section 3 based on our reflections and 
motivated by the findings’ literature, we describe mistakes or omissions that would limit the success of 
DT in HEI. Finally, Section 4 concludes the paper. 

2 METHODOLOGY 
This study follows two phases, the first one is the articles selection, and the second the Data Extraction 
procedure. 

2.1 Articles’ selection 
The mistakes or errors that have taken place in the implementation of DT Processes in HEI expressed 
below, have been extracted from the consolidation and analysis of 19 articles included after the follow-
up of a Systematic Review of Literature on the topic described by [11]. Figure 1 shows the phases of 
the protocol that were carried out and the evolution of the number of selected articles in each one of 
them. 

 
Figure 1. Summary review protocol [11]. 

2.2 Data Extraction procedure 
Several wrongness’s addressed in a process of DT in HEIs. They have been classified taken into 
account, the following perspectives: Organizational - DT requires a change in organizational processes 
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or the creation of new business models; Social: DT is a phenomenon that influences all aspects of 
human life, for example, by improving the customer experience; Technological: DT is based on the use 
of new digital technologies such as social networks, mobile devices, analytics or embedded devices 
[12]. Each of these three perspectives are further divided into sub-elements that can be seen in the 
figure below (Figure 2). 

 
Figure 2. Digital transformation perspectives- sub elements 

3 RESULTS 
Some reasons for firms not to push for digitization are evident given the challenging nature of the 
exercise since standardizing internal processes can be both time and resource-intensive [13]. In general, 
a digital strategy relies heavily on several factors, some technological and others of a non-technological 
nature [14]. Among these factors are the culture and internal organization, the organization silos; the 
organizational resistance to change, the lack of resources and budget, the legal and regulatory 
implications, the understanding of the behavior or impact of the customers; lack of data to justify the 
value of digital transformation; lack of competences and digital literacy; and security [14]. Although there 
is no single consolidated statement that defines the various shortcomings that occurred in a DT process 
in HEI, the considerations described in the papers included for analysis are summarized in this section.  

3.1 Organizational perspective 

3.1.1 Strategic vision for a digital world 
• Lack of strategic vision. The absence of systemic digital strategies has limited DT processes in 

different areas within HEI. It is vital to consider that [15] if the administration completely lacks an 
understanding of digitalization and of IT processes, a DT in teaching would affect their everyday 
work and job requirements dramatically parallel structures will be perceived as an additional 
burden and annoyance instead of a relief [15].  In this sense, it is important a strong leadership 
and a specialized team that can confidently explain and implement their plans. A clear vision will 
make the team and stakeholders more involved and invested in the process of DT [14]. 

Business process system, the implementation of digital processes and their optimization is just one of 
the issues that needs to be addressed [16].  

At the same level of importance, the lack of inclusive strategies that respond to the HEI idiosyncrasy. 
Around the globe, many traditional universities are beginning to respond to these challenges and 
developing specific digital strategies to digitalize the university. This requires well planned digital 
strategy including the DT framework in which all key players and stakeholders can play an active role in 
shaping the university to thrive in the digital age [17]. Challenges that must be considered when defining 
digital policies and strategies [14]. 

Additionally, the process of implementing digital processes in the HEI does not consider the subsequent 
digital deceleration process. The non-existence of the post-implementation digital strategy negatively 
intensifies the successful perception of the DT project [18]. It is proposed that greater recognition and 
characterization of the temporary digital deceleration could help organizations better formulate 
expectations and methods of evaluation of major DT [18]. 
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3.1.2 Strategic alignment 
• Lack of financial commitments. For a digital strategy to be successful, it is necessary to ensure 

that the HEI has the necessary resources and budget for its implementation [14]. 

• Lack of Entreprise Architecture implementation. One of the most common problems faced in the 
digital strategies is the temptation to implement digital initiatives in silos or through a technology 
centric approach, which can result in a competition for scarce resources and resulting in 
inefficiencies and conflicts. Implementing digital initiatives in an integrated way is therefore a 
major challenge and can only be achieved if there is a framework [14]. Moreover, the 
implementation of the EA in the HEI settlements brought to light key benefits of integrating IT 
systems with educational processes in terms of increased agility of educational organizations, 
better decision making, and decreased IT related risks [19]. 

3.1.3 Modernization of the curricula   
• Lack of digital curricula. Choosing the right digital approach that meets the needs of students is 

therefore critical to improving one of the main drivers of digital [14]. Combination to digitization is 
with these concepts both necessary and possible, to teach skills towards an interactive, intensive, 
and collaborative collaboration with ICT and personal development [20]. The set of needs and 
tools, as analytics, soft skills, situational awareness, intercultural competences, problem-solving 
and decision-making needs to be integrated in the broad curriculum. However, trends suggest 
that concepts like inverted classroom, blended learning and action learning concepts transform 
and bring benefit to learning results in education [20].  Likewise, students are increasingly 
demanding an improvement in the "basics" of their experience, with features such as digitization 
of administrative processes, unrestricted 24-hour access to all information and services using 
multiple platforms or digital curriculum [14]. 

3.1.4 Business processes 
• Lack of re-engineering process: All changes link a level of uncertainty and tension at the 

individual, collective or institutional level. Consequently, one of the trends when starting a DT 
project in HEI is to continue doing the same, but with the intervention of technology, and 
eliminating the appropriate internal and structural transformation from the stage. Lecturers would 
highly welcome an elimination of parallel structures and media disruptions as well as a reduction 
of bureaucracy [15]. Successful, this new approach required a profound re-engineering of all the 
supporting processes, a task that had to be dealt with profound sensitivity and attention, in order 
to overcome the natural resistance to change [21]. This becomes evident with a look at research 
conducted by MIT, which highlights that only approximately 25% of established firms have fully 
digitized their entire business operations through adequate internal processes. Given that 
standardizing and automating is considered to be a vital first stop along the road towards 
mastering digital transformation, the low number of successful firms is fairly surprising, quoted by 
[13]. Finally, existing studies do not fully take into account the peculiarities of the creation and 
modernization of corporate IT architecture of universities [16]. 

Under the influence of the digital environment, the classical approaches to labor resources, jobs and 
labor relations are being transformed, the needs and demand for employees' competencies are 
changing. New rules of business and organization work are being formed in almost all spheres of 
people's activity, including training, management and determination of the content of the work itself [22]. 

The objectives involving interaction between different systems and institutions, among which the labor 
market and the education system are singled out as the basis for bringing the qualitative and quantitative 
parameters of human capital in line with the digital reality, remain relevant [22]. 

3.2 Social perspective 

3.2.1 Culture innovation 
• Lack of leadership: The ongoing digital evolution creates a complex change atmosphere for many 

employees with organizational structures being adapted and job profiles getting amended [13]. 
Moreover, firms are forced to create an open and collaborative working environment to internally 
spur innovation and creativity to stay ahead of competition in a volatile and fast-paced business 
environment. This is only possible, when old forms of hierarchical leadership and command 
leadership are traded for more agile ways of work with a balle of ideas, instead of a fight for status 
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[13].  As consequence, new styles of leadership require a more active workforce, problem solving 
skills and a drive for constant learning. This burden of adaptability and creating value is further 
intensified by an ambivalent and yet undefined relationship between human and artificial 
intelligence [13]. Fostering entrepreneurial thinking and bold decision making is at the heart of the 
next leadership generation, therefore new organization structures will play a substantial role going 
forward [13]. Digital transformation needs leaders with vision, courage, and persistence (Sandhu, 
2018). Equally necessary is the strengthening of the leadership of the work team. Strong 
leadership, dissemination and translation of lessons learned can reduce the negative effect of 
digital hypervigilance and direct efforts to areas that will improve efficiency and outcomes [18]. 

• Lack of digital skills: Misconception of benefits, and implications of a DT initiative by stakeholders 
and actors in a HEI, creates an unreceptive and insane environment to successfully achieve the 
execution of a macro innovation project as complex as is the Digital transformation in HEI. The 
success of a digital strategy is strongly dependent on the ability of these different stakeholders to 
adapt to the emerging technologies and to make an efficient use of them [14]. It is a vital need to 
consider institutional culture and assumptions of technology-supported learning prior to 
implementing digitalization strategies [23]. Researchers [23] say that becomes necessary 
consider institutional culture and assumptions of technology-supported learning prior to 
implementing digitalization strategies [24] (OECD, 2018) [25]. 

Broadening the perspective from a digital culture to the inside of an HEI is required because, the DT 
can create disruptions in well-established workflows and this can generate anxiety in some staff 
members [18]. This aligns with the findings of [26], where three broad issues were found when it comes 
to the use of educational technology by university teachers in the UK; a lack of digital skills, systemic 
problems, and a reluctance to change [23].  

To provide a new value proposition and to stay relevant, firms are required to create a customer-centric 
and dynamic environment with the aim of attracting digital talent. In order to achieve that, implementing 
a cooperative and innovation-driven business culture is equally important to translating such an 
approach into corresponding organizational structures [13]. 

The authors [20] citing (OECD, 2015), expresses that it is rather understudied which specific skills and 
competencies are needed for highly digitized organization.  Nevertheless, they describe four domains 
of relevant skills, because of his research: the domain of communication, the domain of situational 
awareness, the domain of information and knowledge management, and the domain of data analytics. 
It is important to note, that in each domain digital hard and software is the common factor and various 
digital systems, tools, and application are used for the management of the organization. 

• Lack of training: For an HEI to achieve a successful digital transformation, it must have a trained 
human resource and aware of its new role in the future workforce. There is a general lack of 
trainings that focus on the creative solution finding and implementation of digitalization 
technologies as well as strategies. Teaching concept is based on the findings of the literature 
research regarding the future of work and the required competencies of the future workforce [27]. 

Although [23] develop their studies in an educational context of the use of technologies by teachers and 
students in teaching-learning processes and expressed that “change does not take place by simply 
placing [teachers] in contact with technology”, it is feasible extend it to all human resource in a HEI. 
Lecturers wish for a ‘center for digitalization’ which they can contact for information and practical advice 
on existing IT services, for counseling on digital teaching concepts, and for support in the implementation 
of new digitalization ideas [15]. 

• Lack of Human Resource management: The human resources section has ceased to be a 
dependency of organizations, and they have come to fulfill strategic functions. Human resource 
leaders today can leverage tools that put metrics around things that once were difficult to measure 
or predict. Research shows that the transformation of Human Resource into a strategic business 
function is well under way and will continue over the next years[28].  

The DT brings about changes in the workforce, which implies that before and after its implementation it 
will be not the same. The process that was carried out in a clinic university, where an Electronic Medical 
Record was implanted [18]. The skill set required of a workforce before an EMR may differ from that 
required after a digital transformation. Moreover, digital churn is the increased turnover of staff in the 
post-go-live period due to digital disruption. Some staff leave because they are unable or unwilling to 
cope with the technology introduced into their workflows or because they have distressing emotional 
reactions to the change. Other staff members leave because their role in the development and 
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implementation of the system concludes and they move on to the next project. This group includes 
dedicated project staff as well as employees who have developed positively during the transformation 
and move from their previous roles into new (often leadership) roles. In [18] citing [29] express that this 
digital churn occurs at all levels of the organization’s hierarchy. Staff turnover during an EMR 
implementation has rarely been reported in the literature. Digital churn is not necessarily a negative 
phenomenon. The process involves deepening and broadening collaboration between Human Resource 
and other business units to improve the performance and analysis of talent management, and a greater 
focus on driving business results through the strategic use of technology [28].  

• Lack of Change management: It is important to highlight, that the lack of organizational change 
management when starting a DT in what regards HEIs, is one of the main risks faced by a project 
of this magnitude. While positive, the expectations that new technologies have encouraged have 
also put the workplace under huge pressure to change [28]. During rapid transformation, many 
workflows and processes are disrupted, and anxieties about the quality and safety of care during 
the transformation are created [18]. Post-digital ‘depression’ can manifest at an institutional or 
individual level. Individual staff members may become fatigued and express an intolerance for 
further change. The emergence of new operating systems and an organization’s adaptation to 
this disruption determines the outcome of the DT [18].  

3.2.2 Lack of digital capability 
As described above, the DT of HEIs indisputably requires the intervention of all the actors that relate to 
it. One of the mistakes that are made when these transformation policies are deployed, is the ignorance 
of the main requirement of having a human resource whose digital skills strengthen their immersion and 
are consistent with the disruptive scenarios that surround them. 

In the context of the teaching-learning process, lack of digital skills as inhibitors to using more 
educational technology in the classroom, as well as systemic problems, such as access to technology 
and workload [23]. In order to improve student - and teacher - perceptions of using digital tools for 
learning, it is essential to help them understand why technology is important in their professional lives 
as lifelong learners [23].  

Scholars and followers of the contingency perspective focused on the preconditions and requirements 
of high performance organizations which are influenced by human, technological and environmental 
factors in their decision-making process [13]. In this context, it is assumed that employees being closely 
and directly affected by these factors of influence have the best capacity to manage them successfully, 
which forms the basis for the introduction of self-managed teams [30]. 

3.3 Technological perspective 

3.3.1 Technology assets 
Lack of infrastructure: The lack of financial resources and capabilities installed in HEIs is a very important 
limitation to achieve DT in HEIs. Innovations must taking into account the capabilities of each 
organization [21], this is financial and technological constraints of HEIs [14]. 

3.3.2 Physical infrastructure 
Considering that not only “technological change creates new virtual learning environments but also 
alters existing physical learning environments” [23]. For intance, HEI should trought digital research 
centres facilitate knowledge creation and knowledge transfer by connecting people, data and technology 
in a shared physical & digital collaborative space. 

3.3.3 Information, Security, and protection data 
Information is often considered to be the most precious commodity of the digital era. Therefore, 
companies may improve their competitive position through improvements in sourcing, processing, 
analyzing and translating both customer and market data [13]. The main problems of the education 
system DT are associated with the difficulties of merging the various technical solutions, the need for 
security in terms of the confidential information disposition, as well as the risk of imposing poor-quality 
educational content [16].   
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4 RISKS TO VALIDITY 
As an intrinsic property of research methods, this study has the following associated risk. The inclusion 
of all the relevant papers in the selection process is not guaranteed. This risk was mitigated by 
considering different scientific data bases to acquire the most relevant papers published by researchers.  

5 CONCLUSIONS 
Digital transformation is a complex organizational transformation that integrates in a holistic, 
harmonious, and strategic way agile and flexible processes, people, information, supported by current 
and emerging technologies. In consequence, HEI should consider all different vertex to be successful 
carrying out this process, bearing in mind both, the good practices and the mistakes or errors identified 
in the literature and the other experiences. 

Identifying the errors that have been made in the DT processes in HEI are valuable inputs that allow 
understanding and viewing appropriate strategies adapted to the cases that are presented in DT 
projects. 

The main shortcomings that have arisen in the execution of DT projects that have been carried out in 
HEI can be categorized as follows: First, from the organizational perspective: Strategic Vision, Strategic 
Alignment, Modernization of the curriculum, Enterprise Architecture, Business process. Second, from 
the social perspective: Culture innovation and Digital capability. Finally, from the technological 
perspective: Technology assets, physical infrastructure, and information, security, and protection data.  

One of the most highlight perspective to focus on is the social perspective, because DT is a process of 
cultural transformation or a process of change in the organizational culture, where people internalize 
innovation and recognize new or better technologies as means to do better what is done daily, 
missionary, and administrative processes.  

Since DT is a complex transformation, it is essential to pay special attention to the leadership of the 
main executive roles, who must have, among their digital skills, the experience and vision to assertively 
identify the digital future of HEIs. 

The DT happens to be a process of transformation of the organizational culture, it is important to bear 
in mind that the interactive participation between the actors plays an essential role in this process. 
Whose central axis is to generate a change towards a transformation of the state of things and thus be 
able to advance, move to better and new ways.  
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COMPILING AN ESP TEXTBOOK (PUBLIC RELATIONS) FOR THE 
STUDENTS AT UNIVERSITY LEVEL 

Alexey Tychinsky 
MGIMO-University (RUSSIAN FEDERATION) 

Abstract 
When setting a goal to create an ESP textbook for the advanced learners of English the authors should 
clearly understand the numerous challenges lying before them, the most important being to devise a 
book that would develop linguistic competencies and at the same time hone the professional skills that 
the future graduates will need in their particular sphere of work. 

Creating an English textbook for aspiring professionals in particular fields is a demanding task as it 
requires the authors to generate learning material that can help in the development of linguistic 
competencies along with the skills required to fulfil the responsibilities of particular jobs. 

This means that the main purpose of such a textbook should be to get the university students ready for 
their future occupations as well as to cope with the whole range of problems associated with their 
profession relatively soon after their graduation. The given academic paper aims to analyze the 
experience of the author when he (and his team of coauthors) was creating an ESP textbook for students 
of a major international university (MGIMO-University, Russia) who were advanced learners of English 
and were the third-year students of the abovementioned University. 

The study considered all the stages involved in the creation of an ESP textbook, i.e., the creation of the 
concept of the book, general project management, format choice, and its standardization throughout the 
book. 

Moreover, we touched upon the issues of the methodological approaches that could be used to help the 
students develop the competencies of future public relations specialists as well as enable them to be 
successful in their careers at an international level. 

Additionally, the paper also sheds some light on the issues of language exercises that could be used to 
develop basic linguistic skills as well as specific competencies related to their future profession of public 
relations practitioners. 

Keywords: ESP, ELT, linguistic competencies, public relations, competence-based approach, 
vocabulary development. 

1 INTRODUCTION 
There is a plethora of English textbooks available on the educational market, but, unfortunately, they 
don’t always fit into particular curriculums of universities. This is due to the fact that more often than not 
they aim at general English teaching, not ESP. Such textbooks can obviously be used to develop general 
linguistic competencies, but they fail short when it comes to having more focus on the specialization of 
the students and the specifics of their future occupation. 

Nowadays, top company managers usually expect their employees, in our case, PR professionals, to 
successfully perform a number of challenging tasks. Apart from compiling and analyzing data and doing 
research, they can often be expected to interpret at meetings, skillfully conduct negotiations, etc. 

Sadly, general English textbooks can’t be of much help in teaching English to aspiring specialists. On 
the other hands, if ESP books are compiled by University professors for the students of their university 
the teaching materials are undoubtedly quite specific. While compiling the materials the authors in that 
case always bare their students in mind [1]. This means that good ESP textbooks should focus on 
enhancing those students’ language skills that they will need at their future jobs. 

In our case, the command of the English language of the third-year MGIMO students is high enough, so 
they don’t need to spend a lot of time improving their grammar, the exercises ought to be focused on 
acquisition of professional terms that are necessary for them to become public relations practitioners in 
the ever-globalizing environment. 
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In our opinion, a good ESP textbook should have the tasks that would simulate the processes typical of 
particular jobs that the University students study for. 

2 METHODOLOGY 
This paper aims to analyze some of the ways to compile a modern ESP textbook for University public 
relations students. 

The author uses his own experience of writing an ESP textbook for MGIMO-University (Russia) and the 
experience and the research of other academics to look into the problems that may emerge in the 
process and how to avoid such challenges. 

3 RESULTS 

3.1 Initial stage of planning 
The main author of the concept of the project must define both the structure and the contents of the 
ESP textbook to be created. He or she should define the general teaching objectives and must come to 
the conclusion whether a future textbook will be used independently from any other resources or should 
be complemented by other materials [1]. Then the author should carry out the analysis of the students’ 
needs [2] – [4]. After that the objectives of the future ESP textbook ought to be defined on the basis of 
students’ beliefs and perceptions of what ESP in university education should be [4].  

Before creating an ESP textbook, it is an excellent idea to conduct a survey among the prospective 
learners to find out what their expectations of the book are. The obtained results could assist in making 
the textbook both practical and interesting to study. 

3.2 The technical side of the process 
As it is extremely difficult and time consuming for a single person to complete the job of creating an ESP 
textbook, it is essential to get together a team of authors. These should be people with vast experience 
in creating such material, people who are disciplined, who can work fast and who are easy to manage. 
This task falls onto the shoulders of the main author of the project. Should he make a mistake at this 
stage the whole project will be put in danger.  

The author of this paper has always worked with the colleagues from the department where he is an 
Associate Professor with great success. Their contribution to the overall success of the project is difficult 
to underestimate. 

Obviously, before the start it is crucial to provide the coauthors with clear and detailed instructions on 
how to write their units in terms of their structure. So, it is recommended to send them a sample unit 
with examples of exercises. It will speed up the process of textbook creation and eliminate many 
questions in the course of the project implementation. 

3.3 The overall concept of the textbook 
It goes without saying that even after choosing the most professional group of authors, the overall 
success of the textbook is still in doubt. The main author of the concept must select methodological 
approaches that will bring success to the future ESP textbook. It is essential to define the target audience 
of the ESP textbook, i. e. to create the image of the potential learners who will use the book. Their needs 
and expectations must be taken into account. 

The students of our University are studying at the University of International Relations, so in their future 
professional life, among other things, they will have to be involved in international economic dealings. 
In our opinion, it is important to expose students to authentic materials that could simulate real business 
[3], if there are listening modules it is a good idea to let the students get to know various accents [9], so 
that they are ready to do business with colleagues all over the world. 

0619



3.4 The author’s experience of creating an ESP textbook for third year public 
relations students at MGIMO University 

3.4.1 Goals and competencies and expected results 
The textbook in question is called quite simply ‘Public Relations’ and was created for MGIMO-University 
third year students. It aims at developing English language communicative competence of future 
specialists in the fields of advertising and public relations. The textbook is focused on preparing students 
for the successful implementation of the following professional activities: 

- communication, 
- tasks related to analysis and forecasting, 
- research. 

Bearing in mind the abovementioned goals, the main author of the textbook in question chose a 
methodology based on the competency-based approach. The book is aimed at expanding the students’ 
knowledge in the field of humanitarian values, the development of a general outlook, creative abilities, 
as well as the ability to self-education. The competencies necessary for the successful professional 
activities of graduates of our University include the ability to communicate effectively, build cooperation, 
overcome difficult situations and work in conditions of uncertainty. The material of this textbook is built 
taking into account the abovementioned goals required by a modern public relations practitioner. 

The given textbook contributes to the development of the following cultural and professional 
competencies:  

• the ability to freely use foreign languages as a means of business communication; 
• the ability to perceive differences in ethnic characteristics, traditions and cultures, to work 

independently in cross-cultural space and at the international level; 

• proficiency in spoken and written business language (both English and Russian) 
• ability to conduct dialogue, correspondence, negotiations in a foreign language within at the 

corresponding level to solve professional issues; 
• knowledge of how to apply business communication methods in an international environment. 

Expected Results: 

• ability to conduct a conversation in English, participate in discussions, speak publicly on topics 
within the socio-political and socio-cultural spheres of communication; 

• the ability to perceive and process, in accordance with the intended purpose, various information 
in the English language obtained from print and audio-visual, sources within socio- political, socio-
cultural and advertising spheres of communication, as well as the field of public relations; 

• English language proficiency at a level that allows using it in personal and professional 
communication, for reading literature (general and professional), and working on the Internet. 

• knowledge of the basics of sight translation of texts in advertising and public relations; 
• knowledge of the basics of consecutive two-way translation of texts from the field of advertising 

and public relations; 
• knowledge of the basics of the written translation of texts from English into Russian and from 

Russian into English; 

• the ability to create annotated and abstracted versions of printed and audio materials on the 
subjects related to advertising and public relations, as well as socio-political materials.[5] 

The contents of the textbook reflects the main professional topics in the field of advertising and public 
relations: defining public relations, public relations models in history, convergence and integrated 
communication, relationship management, research, planning, implementation, evaluation, writing, 
multimedia and mobile, legal, issues and crises, digital divides – at home and abroad, careers.  

3.4.2 The structure, concept and methodological principles of ‘Public Relations’ 
The preliminary stage presupposed the creation of the concept that would correspond to the principles 
listed above. The time allocated for the creation of the book was about 7 months from the creation of 
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the concept to the final stage of publishing the book. We were really pressed for time, but did our best 
to ensure the high quality of the assignments. The main author of the project had to work out the 
structure that would include a mix of language exercises and tasks that would develop professional 
competencies of future PR practitioners. Because of the really strict deadlines the workload had to be 
divided among 7 professionals. As a result, we succeeded in creating a textbook within a limited amount 
of time. 

The textbook consists of 14 units that are to be covered within 2 academic terms (56 academic hours). 
One unit should be covered within 4 academic hours.  

The language level of the students for whom this textbook is intended is characterized in the framework 
of the Common European Framework of Reference for Languages as the level of professional 
proficiency (B2 - C1 - Effective Operational Proficiency). 

Each of the units consists of a text in English for reading, a vocabulary subsection and 10 exercises for 
practicing the "active" vocabulary of each of the chapters. Authentic texts were taken from the textbook 
"Public Relations" by American public relations specialist Tom Kelleher. The texts are written in modern 
day language and give the reader a complete understanding of the linguistic features of this area of PR, 
which makes them interesting for international students studying public relations. 

In the book students are encouraged to complete the following exercises: 

• to find equivalents, antonyms; 
• to fill in the gaps with suggested words / phrases from the "active" vocabulary of the section; 

• to translate orally set expressions, phrases, idioms, phraseological units from the "active" 
vocabulary of the section from Russian into English; 

• to translate sentences from Russian into English using the "active vocabulary" section; 
• to develop the discussion skills using "active" vocabulary; 
• to render the presented Russian-language professional texts in English using the “active” 

vocabulary of the chapter. 

Exercises for finding equivalents, antonyms and filling in gaps with suggested words / phrases from the 
"active" vocabulary of the section are aimed at checking the understanding of key terms and expressions 
of a professional nature. Assignments are performed in the classroom format and are checked frontally. 

Exercises for oral translation of set expressions, phrases, idioms, phraseological units from the "active" 
vocabulary of the section from Russian into English are aimed at developing translation competence, 
the knowledge of which is included in the requirements of the final bachelor's exam in English. 
Assignments are also performed in the classroom and checked individually. 

Exercises for translating sentences from Russian into English using the "active vocabulary" section are 
aimed at further consolidating the active vocabulary of the PR lesson. These assignments are completed 
by students in writing in the process of completing homework. The exercises are then checked 
individually in the classroom. 

Exercises to develop discussion skills using "active" vocabulary is a discussion of the issues raised in 
the text. The work is carried out in the classroom, frontally. 

Tasks for rendering the presented Russian-language texts of a professional nature in English using the 
"active" vocabulary of the chapter are aimed at activating new vocabulary and developing the skills of 
abstracting the text. These exercises are given to students for their home task and then checked in the 
course of classroom work individually. 

4 CONCLUSIONS 
The presented model of an ESP textbook seems to me a rather efficient way to foster the linguistic and 
professional development of learners. At the same time, as we know, no textbook is ideal and no book 
can achieve all the stated goals. The abovementioned textbook could definitely also be bettered.  

So, the material of the mentioned textbook could be expanded through an online module and become 
part of a combined learning course. Furthermore, the further consolidation of the learning material could 
be achieved through creation of several revision sections with exercises based on the language from 
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the previous several units. Using authentic listening and video material on the topics of the professional 
subjects touched upon in the ESP book could also make the learning course even better.[6-8] 
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THE USE OF ICT IN MATHEMATICS TEACHING AND LEARNING IN 
SOUTH AFRICAN SECONDARY SCHOOLS 
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Abstract 
This study examined the use of information and communication technology (ICT) in mathematics 
teaching and learning in secondary schools in the Vhembe East District in the Limpopo Province of 
South Africa. The study adopted a mixed method approach as part of exploratory descriptive survey 
design and involved 60 purposively selected mathematics teachers from secondary schools in the 
Vhembe East District. Quantitative data was collected through the administration of a survey 
questionnaire. Qualitative data was collected through classroom observations in order to provide 
elaboration on trends that emerged from quantitative data.  The study is underpinned by the Unified 
Theory of Acceptance and Use of Technology (UTAUT) as the underlying theoretical framework. The 
mathematics teachers demonstrated inadequate professional competence on general use of technology 
in mathematics teaching and learning. Effective ICT integration in mathematics teaching and learning 
was hampered by a myriad of barriers ranging from inadequate access to bandwidth to lack of 
appropriate professional training on the use of digital technologies. While the integration of digital 
technologies in mathematics teaching and learning created a captivating learning environment, the 
creation of products showing higher levels of learning remained a daunting challenge. The teachers 
bemoaned lack of appropriate professional training on ICT integration in mathematics teaching and 
learning and lack of critical support from the school management team. Contextually appropriate 
recommendations that can be adopted and implemented to bring about transformative change in relation 
to sustainable ICT integration in mathematics teaching and learning are provided. Theoretical 
implications for technology-enhanced teaching and learning are discussed. 

Keywords: Information and communication technology, technology-enhanced learning, technological 
pedagogical content knowledge, barriers. 

1 INTRODUCTION  
The rapid growth of information and communication technology (ICT) has received considerable 
attention in education by virtue of its capability to provide dynamic and innovative teaching and learning 
environments. Teachers are required to integrate ICT in their teaching with a view to supersede 
traditional methods with modern tools and facilities [1]. ICT refers to the hardware, software, networks 
and media for the collection, storage, processing, transmission and presentation of information as well 
as related services [2]. Information and communication technologies (ICTs) are described as 
technologies used to convey, manipulate and store data by electronic means [3]. These technologies 
include electronic mail (e-mail), short message service (SMS), video chat (e.g., Skype), online social 
media (e.g., Facebook, Mix-it) as well as different computing devices (e.g., laptops, desktops and smart 
phones) that carry out a wide range of communication and information functions. All these electronic 
tools constitute ICTs and are used to convey, manipulate and store information [3]. The use of ICT 
provides a myriad of pedagogic benefits in various instructional settings such as provision of meaningful 
opportunities for sharing of resources, promotion of collaborative learning and an inclination towards 
greater learner autonomy [4]. The use of ICT in education supports the development of 21st century skills 
such as collaboration, problem-solving, decision-making, critical thinking, creativity and innovation [5]. 
The use of ICT cannot be confined to provision of access to computers and internet connection. The 
use of ICT ought to be underpinned by pedagogically sound learning activities [6]. Lack of knowledge 
to integrate ICT tools, availability of resources, affordability by learners and insufficient teacher training 
provisions stifle meaningful ICT integration in teaching and learning [7]. In view of this key strategic 
imperative, this study examined the use of ICT in mathematics teaching and learning in secondary 
schools in the Vhembe East District in the Limpopo Province of South Africa. 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
0623



2 METHODOLOGY 
This study adopted a mixed method approach as part of exploratory descriptive survey design located 
within the interpretivist paradigm. Exploratory descriptive survey design makes provision for the 
determination and description of the situation and comparing how sub-groups view a certain issue [8]. 
Exploratory research design provides opportunities for gathering information in an informal and 
unstructured manner [9]. Exploratory research helps a researcher to build understanding about the 
problem of the research. In addition, exploratory research design is not limited to one specific paradigm 
as it may use either qualitative or quantitative approaches.  

2.1 Sampling 

Sampling is the process of choosing a statistically representative sample of individuals from the 
population of interest [10]. Sampling is an important tool for research studies because the population of 
interest usually consists of too many individuals for any research project to include as participants. 
Therefore, a good sample is a statistical representation of the population of interest and is large enough 
to answer the research question. The objective of sampling is to obtain a statistically representative 
sample from the population of interest such that the inferences and study findings from the sample 
represent real associations in the population of interest [11]. Computing the sample size then becomes 
an important step in quantitative studies. The study involved 60 purposively selected mathematics 
teachers from secondary schools in the Vhembe East District in the Limpopo Province of South Africa. 
Purposive sampling is a strategy in which participants are selected deliberately in order to provide 
important information that cannot be obtained from other choice [12]. It is important to point out that the 
sampling is not random and, therefore, the conclusions are not generalizable. 

2.2 Data collection  
Data collection is one of the most important stages when conducting a research. Data collection is the 
process of gathering and measuring information on variables of interest in an established systematic 
fashion that enables one to answer stated research questions, test hypothesis and evaluate outcomes 
[13]. The goal of data collection is to capture quality evidence that translates into rich data analysis and 
to maintain the integrity of research [13]. Data collection starts with the type of data required, followed 
by the selection of a sample from a certain population and then selection of an instrument to collect data 
from the selected sample. 

2.2.1 Questionnaire 
The questionnaires [14,15] were adapted to generate a survey questionnaire which was essentially 
administered to examine and identify barriers impeding effective integration of technology and to explore 
teachers’ opinions on the use of ICT in mathematics teaching and learning in secondary schools. 
Investigation areas covered by the questionnaire are: general technology use in mathematics teaching 
and learning, specific technology use in the classroom, opinions and attitudes on technology integration, 
ICT integration in the classroom, use of digital technologies to support teaching process, and barriers 
impeding effective use of digital technologies to support teaching and learning. 

2.2.2 Classroom observations 
Observational studies involve the investigators observing the context, environment, and behaviours in 
the real-world without participation or manipulation [10]. In this study, classroom observations served to 
provide valuable insights into the nature of classroom discourse, technology tools and mathematical 
tasks. An observation protocol was used to assess lessons presented by the teachers on technology 
integration in mathematics teaching and learning. Classroom observation were conducted at 10 selected 
schools. 2 lessons were observed per school. The observation protocol made provision for a specific 
focus on the type of digital technologies used in mathematics teaching and learning and the justification 
for their use. The teachers were not interviewed due to COVID-19 restrictions. 

2.2.3 Data analysis 
SPSS Version 25 was used to analyse quantitative data in this study. Quantitative data was analysed 
by using descriptive statistics. Analysis of qualitative data collected through classroom observations was 
guided by the observation protocol adopted. 
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3 RESULTS 
The study examined the use of ICT in mathematics teaching and learning in secondary schools in the 
Vhembe East District in the Limpopo Province of South Africa and involved 60 purposively selected in-
service mathematics teachers as participants.  

3.1 Profile of the participants 
Table 1 below provides participants age ranges. The majority of the participants (28) fell within the 31-
50 year age range. The age of 23 participants fell within the range 51-60 years with the age of additional 
9 participants falling within the 21-30 year age range. 

Table 1. Participants’ age ranges 

Age Number of 
participants 

21-30 years 9 

31-40 years 10 

41-50 years 18 

51-60 years 23 

A substantial number of the participants (48) were female while 12 of the participants were male as 
depicted in Table 2 below. 

Table 2. Participants’ gender profile 

Gender Number of 
participants 

Male 12 

Female 48 

The participants provided mathematics instruction in grades 10, 11 and 12. Table 3 below provides a 
breakdown in terms of the number mathematics teachers involved in each grade. A considerable 
number of participants (39) provided mathematics instruction in grade 11. 

Table 3. Number of mathematics teachers involved in each grade 

Grade Number of 
mathematics teachers 

10 10 

11 39 

12 11 

3.2 General technology use in mathematics teaching and learning 
The participants demonstrated inadequate professional competence on general use of technology in 
mathematics teaching and learning. The inadequate professional competence is reflected in the levels 
of proficiency associated with various competencies as indicated in Table 4 below. The levels of 
proficiency reflected disturbing inadequate professional competence with regard to teachers’ 
professional capacity for troubleshooting problems that occur when using technology as well as using 
technology to differentiate technology. The levels of proficiency were somewhat better in terms of 
teachers’ professional capacity to use new applications and the utilisation of technology as a guide to 
learners when teaching using the internet. 
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Table 4. Participants’ level of proficiency associated with various competencies 

Competency Level of proficiency Number of participants 
Learning how to use a new application 1 29 
 2 31 
 3 0 
Acting as a guide to learners when teaching using the internet 1 28 
 2 32 
 3 0 
Troubleshooting problems that occur when using technology 1 60 
 2 0 
 3 0 
Using technology to differentiate technology 1 60 
 2 0 
 3 0 

The participants expressed a fundamental appreciation of the importance of the competencies required 
for effective use of technology in mathematics teaching and learning. A vast majority of the participants 
opted for level 3 in recognition of the importance of the required competencies as illustrated in Table 5 
below. 

Table 5. Participants’ declared levels of importance associated with various competencies 

Competency Level of importance Number of participants 
Learning how to use a new application 1 2 
 2 0 
 3 58 
Acting as a guide to learners when teaching the internet 1 1 
 2 0 
 3 59 
Troubleshooting problems that occur when using technology 1 3 
 2 0 
 3 57 
Using technology to differentiate technology 1 2 
 2 0 
 3 58 

3.3 Specific technology use in the classroom 
The teachers used internet applications and assistive technology tools to develop mathematics lesson 
plans, prepare tests, web design, and manage learner information as depicted in Table 6 below. 
Hardware such as computers, mobile devices, tablets, iPads and digital video cameras were utilised to 
a limited extent. Teachers’ frequency of technology use reflected an inconsistent pattern of use.  

Table 6. Frequency of specific technology use in the classroom 

Technology description Never Yearly Monthly Weekly Daily 
Applications and Internet      

Internet for developing lesson plans/ ideas   28 2 60 60 30 
Assistive technology tools 30 60 0 0 0 
Test preparation 0 0 60 30 0 
Web design   30 0 0 60 0 
Management programs for student data 0 60 0 30 0 
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Hardware      
Computer in the classroom 58 0 2 0 0 
Mobile devices 30 0 2 28 0 
Tablets and iPads 30 0 0 30 0 
Digital video cameras 60 0 0 0 0 

3.4 Opinions and attitudes on technology integration  
The participants expressed varied opinions and attitudes on technology integration as indicated in Table 
7 below. The participants indicated that while learners were more motivated when using the internet, 
the creation of products show higher levels of learning remained a daunting challenge. In addition, the 
participants expressed ambivalence about the efficacy of internet use to foster learner collaboration. 
The abundance of unreliable resources was largely perceived to be disturbing. Ambivalence was also 
expressed about the notion that electronic media will replace printed text within five years. The teachers 
acknowledged the fact that learners were more knowledgeable than them when it comes to technology 
use. Technology was perceived to be a good tool for collaboration with other teachers when building 
unit plans. However, the participants bemoaned the fact that technology can often be unreliable. 

Table 7. Opinions and attitudes on technology integration 

Statement Strongly 
Agree Agree Disagree Strongly 

Disagree 

When using the internet…      
Student create products that show higher levels of learning  0 2 56 2 
Students are more motivated  0 59 1 0 
There is more student collaboration  32 0 0 28 
The abundance of unreliable sources is disturbing  2 58 0 0 
I think…      
Electronic media will replace printed text within five years  0 30 30 0 
Students are more knowledgeable than I am when it comes to technology  10 50 0 0 
Technology is a good tool for collaboration with other teachers when 
building unit plans 

2 58 0 0 

Technology is unreliable  0 60 0 0 

3.5 ICT integration in the classroom 
Software packages that were mostly used by mathematics teachers in the classroom included word 
processing software, Excel software, and Google search engine. Social media platforms such as 
WhatsApp and Facebook were also used. The teachers were not familiar with the use of internet based 
learning platforms such as Moodle, Blackboard, Podcasts, software referencing packages like 
Refworks. The teachers demonstrated a limited understanding of 3D virtual worlds, computer 
simulations, virtual laboratories and graphic software. Yet, these tools are increasingly important for 
meaningful teaching and learning of mathematics as a key knowledge domain.   

3.6 The use of digital technologies to support teaching process 
Digital technologies were largely used for revision of content covered in the classroom as depicted in 
Table 8 below. Digital technologies were also used for additional purposes such as presentation and 
accessing previous question papers and other essential resources. 
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Table 8. The use digital technologies to support teaching process 

Purpose Number of 
participants 

Presentation 15 

Revision 30 

Access previous question papers 15 

3.7 Barriers impeding effective use of digital technologies to support teaching 
and learning 

Table 9 below provides a myriad of barriers impeding effective use of digital technologies to support 
teaching and learning. The barriers ranged from inadequate access to bandwidth to lack of appropriate 
professional training on effective use of digital technologies. These barriers ought to be adequately 
addressed to pave the way for teachers to harness the key pedagogical affordances of digital 
technologies with a view to foster pedagogic innovation.  

Table 9. Barriers impeding effective use of digital technologies to support mathematics teaching and learning 

Barriers impeding effective use of to support digital technologies teaching process 
Prohibitive data costs 
Lack of internet connectivity 
Lack of laptops, tablets, iPads 
Lack of professional training on the use of virtual digital platforms 
Lack of training on ICT integration in teaching and learning 
Lack of training on meaningful enactment of technology-mediated assessment  
Lack of professional competence to use technology to demystify abstract mathematics concepts 
Lack of professional competence to use technology to teach abstract mathematics topics 
Lack of access to data packages served to stifle effective use of WhatsApp as an instructional tool 
The efficacy of adopted pedagogical practices compromised by lack of appropriate professional training on the use 
of virtual digital platforms to facilitate acquisition and assimilation of mathematics content knowledge 
Lack of support from school management team 
Lack of meaningful opportunities to fully embrace technology-enhanced teaching and learning 
Lack of meaningful opportunities to harness the key pedagogical affordances of virtual reality and augmented 
virtual reality 
Lack of meaningful opportunities to use modelling to develop domain specific understanding of mathematics 

3.8 Areas that need improvement to realise ICT integration  
There are areas that need to be improved if ICT integration is to be more successful in secondary 
schools in particular. The key areas that need improvement in order to realise ICT integration identified 
by the participants are listed in Table 10 below.   

Table 10. Areas that need improvement to realise ICT integration 

More time to learn to use applications 
More time to integrate technology into my curriculum 
More training to use technology 
More support from administration when it comes to my technology needs 
More technical support to keep computers and applications running 
More access to technology tools to integrate in my classroom instruction 
Faster access to the internet 
More opportunities to collaborate with colleagues on how to use technology 
More options for professional development in the areas of technology  
Help aligning the integration of technology with the implementation of Common Core State Standards 
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3.9 Classroom observations 
Classroom observations were conducted to provide further elaboration on the trends that emerged from 
quantitative data collected through the administration of the survey questionnaire. Consolidated findings 
as encapsulated in Table 11 below are commensurate with the trends that emerged from quantitative 
data. The teachers observed used digital technologies for a variety of instructional purposes in 
mathematics teaching and learning. However, inadequate professional competence on the use of digital 
technology remained a formidable challenge that served to hinder meaningful technology integration in 
mathematics teaching and learning in secondary schools. 

Table 11. Observed use of digital technologies in the classroom 

 

4 DISCUSSION  
The participants in this study demonstrated inadequate professional competence on general use of 
technology in mathematics teaching and learning. The inadequate professional competence is reflected 
in the levels of proficiency associated with various competencies. The levels of proficiency reflected 
disturbing inadequate professional competence with regard to teachers’ capacity for troubleshooting 
problems that occur when using technology as well as using technology to differentiate technology. The 
levels of proficiency were somewhat better in terms of teachers’ professional capacity to use new 
applications and the utilisation of technology as a guide to learners when teaching using the internet. 
Teachers are often overwhelmed by heavy teaching loads which do not make provision for training 
opportunities [16]. There is a critical   to enhance professional confidence of teachers through skills 
training to ensure that learners are adequately prepared for a technological society [17]. Teachers who 

Digital technologies used in class (six schools visited)

Instructional
 toos

Available 
 in school Often Sometimes Never

Availability
 (%)

Often
(%)

Sometim
es

Never
(%)

Interactive
 Whiteboard 2 0 1 1 33,3 0 50 50
Data projector 6 2 2 2 100,0 33,3 33,3 33,3
Laptop 6 3 2 1 100,0 50,0 33,3 16,7
Radio 6 6 0 0 100,0 100,0 0,0 0,0
Television 3 0 3 0 50,0 0,0 50,0 0,0
Video camera 6 0 0 0 100,0 0,0 0,0 0,0
Printed material 6 6 0 0 100,0 100,0 0,0 0,0
Search engines 6 4 2 0 100 66,7 33,3 0,0
Educational 
games 6 0 4 2 100 0,0 66,7 33,3
Mobile learning 
tools 
(WhatsApp) 6 6 0 0 100 100 0,0 0,0

Interactive
 Whiteboard
Data projector
Laptop
Radio
Television
Video camera
Printed material
Search engines
Educational 
games
Mobile learning 
tools 
(WhatsApp)

Presentations 
To create Spreadsheets, word documents and presentations 
Radio lessons
Educational video and lessons

Revisons and study
Search for previous papers and maths content

Maths games

Presentations of graphs, drawings and tests and online info

Collaborations with other taechers, learners, lessons and tests

Reasons for using the tools

Frequency of use
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have little or no confidence to apply technologies in their occupation will try to escape from those 
occupations altogether [17].  

The participants expressed a fundamental appreciation of the importance of the competencies required 
for effective use of technology in mathematics teaching and learning. In particular, the teachers used 
internet applications and assistive technology tools to develop mathematics lesson plans, prepare tests, 
web design, and manage learner information. Hardware such as computers, mobile devices, tablets, 
iPads and digital video cameras were utilised to a limited extent. While learners were more motivated 
when using the technology, the creation of products showing higher levels of learning remained a 
daunting challenge. The participants expressed ambivalence about the efficacy of internet use to foster 
learner collaboration. The teachers acknowledged the fact that learners were more knowledgeable than 
them when it comes to technology use. Technology was perceived to be a good tool for collaboration 
with other teachers when building unit plans. However, the teachers bemoaned the fact that technology 
can often be unreliable. There is a crucial need to enhance teachers’ technological pedagogical content 
knowledge with a view to foster meaningful ICT integration in teaching and learning [18].  

Software packages that were mostly used by mathematics teachers in the classroom included word 
processing software, Excel software, and Google search engine. Social media platforms such as 
WhatsApp and Facebook were also used. The teachers were unable to use internet based learning 
platforms such as Moodle, Blackboard, Podcasts, software referencing packages like Refworks. In 
addition, the teachers demonstrated a limited understanding of 3D virtual worlds, computer simulations, 
virtual laboratories and graphic software. Yet, these tools are increasingly important for meaningful 
teaching and learning of mathematics as a key knowledge domain. Graphical visualisation tools and 
online demonstrations have immense educational value as they can essentially be used to demystify 
the complexity of functions and graphs in mathematics [19].  

Digital technologies were largely used for revision of content covered in the classroom. Digital 
technologies were also used for additional purposes such as presentation and accessing previous 
question papers as well as other essential resources. Lack of knowledge to integrate ICT tools, 
availability of resources, affordability by learners and insufficient teacher training provisions stifle 
meaningful ICT integration in teaching and learning [7]. Effective ICT integration in mathematics 
teaching and learning was hampered by a myriad of barriers. These barriers ranged from inadequate 
access to bandwidth to lack of appropriate professional training on effective use of digital technologies. 
These barriers ought to be adequately addressed to pave the way for teachers as key agents of 
educational change to harness the key pedagogical affordances of digital technologies with a view to 
foster pedagogic innovation. Lack of access to the internet has been identified as a pervasive problem 
in schools [20]. In addition, lack of technical support prevents teachers from using ICT in schools [21]. 
The teachers bemoaned lack of support from school management team. ICT integration will be limited 
to isolated activities like investment or training sessions if there is no supporting leadership and vision 
[22]. Some of the barriers identified include lack of time in school schedules for tasks involving ICT, lack 
of adequate technical support for ICT usage, inadequate teacher training opportunities for ICT 
integration, lack of knowledge about different ICT technologies and ways to use them to enhance the 
curriculum [23]. In the final analysis, there is a crucial need to provide sustainable teacher professional 
development on technology integration in teaching and learning to enable teachers to fully embrace 
digital transformation in its broadest sense. 

The Department of Basic Education faces the key imperative to develop teacher professional capacity 
required to embrace digital transformation. The evolving fortunes associated with the advent of the 
Fourth Industrial Revolution underscore the need for teachers to be empowered with appropriate 
technological skills. General lack of technological expertise makes it increasingly difficult for teachers to 
harness key pedagogical affordances of technology integration. The Department of Basic Education 
ought to move with greater speed to provide appropriate infrastructure and sustainable teacher 
professional development with a view to lay a solid foundation for the provision of globally competitive 
curriculum. The constantly changing technological environment calls for unremitting commitment to 
digital transformation. This key strategic imperative can be realised through meaningful enhancement 
of human capital development through provision of appropriate professional training on technology 
integration in teaching and learning. 
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5 INTERPRETATION OF KEY FINDINGS IN TERMS OF THE ADOPTED 
THEORETICAL FRAMEWORK 

The study is underpinned by the Unified Theory of Acceptance and Use of Technology (UTAUT) [24] as 
the underlying theoretical framework. The Unified Theory of Acceptance and Use of Technology 
explains user intentions to use an information system and subsequent usage behaviour. The theory 
holds that four key constructs (performance expectancy, effort expectancy, social influence, and 
facilitating conditions) are direct determinants of usage intention and behaviour [24]. Gender, age, 
experience, and voluntariness of use are posited to moderate the impact of the four key constructs on 
usage intention and behaviour [24]. The teachers’ professional performance on the use of technology 
in mathematics teaching and learning was not satisfactory. The unsatisfactory performance can be 
attributed to lack of appropriate professional training on the use of digital technologies. While teachers 
made every effort to integrate technology in mathematics teaching and learning, operational conditions 
were largely not conducive due to lack of technological devices and other essential resources. Lack of 
support from the school management team had an adverse impact on teachers’ usage intention and 
behaviour. Formidable instructional challenges encountered by the teachers were not necessarily linked 
to their age and gender but hinged to a large degree on their professional experience and lack of 
exposure to appropriate professional training on the integration of digital technologies in mathematics 
teaching and learning. While the teachers volunteered to use digital technologies in mathematics 
teaching and learning, they bemoaned lack of professional capacity to harness the key pedagogical 
affordances of digital technologies to foster pedagogic innovation. There is a need to establish 
sustainable and viable communities of practice that can essentially serve as a catalyst to build enhanced 
professional capacity required for meaningful integration of technology in mathematics teaching and 
learning through dynamic social influence. The fulfilment of this crucial need hinges to a large degree 
on collaborative construction of knowledge to foster pedagogic innovation for coherent realisation of 
envisaged educational outcomes. 

6 CONCLUSION 
Technology integration in mathematics teaching and learning poses formidable instructional challenges 
to teachers due to a variety of factors. There is a crucial need to enhance teacher professional 
competence on technology integration in mathematics teaching and learning. This mission can be 
accomplished through provision of sustainable meaningful opportunities for embracing technology-
enhanced teaching and learning. 
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Abstract 
At present, coaching is understood as a modern concept of principles and practices that have been 
worked on for centuries. Coaching is a form of development in which an experienced person, also called 
a coach, supports the learner or client in achieving specific personal or professional goals by providing 
training. A student is sometimes referred to as a coach. Coaching can be used in both the work, school 
and personal spheres. The paper deals with the analysis of the introduction of a coaching approach to 
education. The theoretical part of the thesis describes and explains the areas of coaching, the principles 
of coaching. This section describes individual coaching methods in more detail. The practical part deals 
with the analysis of the current state of interest in the coaching approach among students, in which a 
questionnaire survey was conducted. Subsequently, a questionnaire was created, which was sent to 
selected respondents (university students with a focus on the Faculty of Mechanical Engineering). The 
questionnaire consisted of fifteen selected questions, which focused on the area of knowledge of 
coaching and interest in introducing a coaching approach to education. Answers were subsequently 
analysed, and the individual conceptual coaching methods were implemented in the teaching process. 
The final part contains the evaluation and benefits of coaching methods in education. 

Keywords: Teaching coaching, student, improvement, knowledge. 

1 INTRODUCTION 
However, the correct concept of coaching is a completely new approach to the treatment of people, a 
new model of thought. When coaching, the coach builds on the past and seeks new perspectives on 
how to deal with it. Coaching can be understood as: 

- A set of methods that help personal development of employees. 
- A mutually agreed development process between the coach and the subordinate leading to 
- Providing insight, knowledge, skills and opportunities to employees. 
- They need for their better development and better work. 
- Assumption of a successful manager. 
- Developing the potential of all employees to develop and optimize their performance. 

The Slovak Coaches Association (SAKO) is an organization that registers professional coaches or 
people who are interested in coaching. It promotes coaching and provides professional training for 
coaches. At the European level, the European Mentoring and Coaching Council (EMCC) assesses the 
quality standards of coaches, and at the global level, an organization called The International Coach 
Federation (ICF). An example of realization coaching between teacher and student is shown in Fig. 1. 

    
Figure 1. Demonstration of the implementation of coaching a teacher with a student. 
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Coaching is appropriate to strengthen the strategy of developing the performance of the individual in 
sports, business, teaching, organizations, families, oneself. Coaching is a structured process based on 
the partnership between the coach and the coachee. Coaching helps to reveal, realize, expand or 
strengthen and ultimately use the potential of the personality. Coaching is a way to free us from 
prejudices and stereotypes that limit our success (performance) and thus our sense of satisfaction. 
Coaching seeks to define a goal that the coachee wants to achieve, followed by finding a suitable path 
to it. In parallel with this focus, there is an improvement in self-reflection, self-confidence, self-
confidence, self-esteem. Furthermore, the ability to make decisions and take more responsibility. 
Professional coaching is a new modern field that is used to effectively lead people. The first ideas of 
coaching are more than two thousand years old and come from the Greek philosopher Socrates. In 
recent years, these ideas have been suppressed and a materialistic worldview has prevailed. People 
were used to listening to exactly what and how to do it. People no longer want to accept orders and 
precise instructions. They want to make their own decisions and choose their path and goal. American  

Timothy Gallwey and Englishman Sir John Whitmore [1], are one of the founders of coaching, to whom 
he claims to draw from a number of coaches. Both have been working for years on methods of increasing 
people's personal and professional performance. The new method proved its creator first in sports. The 
principle of coaching in sports took place between the top athlete and the coach. The athlete was 
assigned a new coach, who was not an expert in the given type of sport, but to understand the needs 
of athletes, he began to question and thus significantly began to increase the athlete's performance. 
Then they successfully applied this method to managers, while increasing their performance. With this 
style, they managed to change the corporate culture of companies from various fields towards higher 
performance, but also to increase the satisfaction of employees and the entire company. 

It is possible to coach, for example, using the two most important coaching tools - active listening and 
specific questioning. When coaching, the use of other evaluation tools, such as mood barometers, 
scaling, SWOT analysis, etc., is also proving successful. 

The goal of active listening is to get as much information as possible from the coachee. First, the coach 
creates a suitable and pleasant environment where he accepts the coachee, then creates an 
atmosphere of safety and then actively, purposefully listens. It allows the coachee to express feelings, 
thoughts, ideas, opinions and attitudes. It monitors not only what the partner says, but also how he says 
it, how he behaves. The information that the coach obtains by listening is then verified by feedback. 
Coaching uses open-ended questions that lead to reflection on the problem and require a broader 
answer. Suitable questions are: Who, When, What, Where, Until, How much, How, What, Which, How 
much, By what? 

Graphic elements of coaching include scaling - measuring on the axis where the coachee is now and 
where he should go. The partner then realizes where he is now, what he has already accomplished and 
where he will go when he achieves the goal. Scaling answers questions: 

- Where are you right now? 
- Where would you like to go? 
- What did you have to do to get here? 

Scaling is used to evaluate your motivation, realization of goals, assessment of the degree of 
satisfaction, the level of confidence in the realization of the goal below. 

2 METHODOLOGY 
According to [2], coaching in education is an alternative mentoring. The idea of coaching students is that 
no matter what their knowledge and experience, they have the potential and talent to realize their 
learning goals and to set out the steps they need to achieve. The teacher is an objective towards the 
students and is interested in their development. It helps to provide information from various fields. 

The basic method is to ask questions that should help the student to improve self-knowledge, to 
determine the vision of their future. It serves mainly to set their own goals, how to achieve them, but 
also to implement short-term and long-term plans. The educator (coach) should ask questions about 
their goals and see if they have everything, they need to achieve the set goals. 

Timothy Gallwey presents the role of a coach in the application of the Inner Game method, which is also 
suitable for application in a pedagogical environment. Through a set method, the teacher helps students 
to: 
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- Learn to concentrate. 
- Recognize what needs to be learned. 
- Mobility skills. 
- Understand the time frame and planning. 
- Develop communicative and dealing with people. 
- Improving skills. 
- Establish a balance between learning, experience and goals. 

Probably anyone interested in the mental and emotional aspects of performance will sooner or later 
encounter the Inner Game method by Timothy Gallwey. He is considered the "ancestor" of sports 
coaching. 

In the early 1970s, he created the Inner Game method. According to Timothy, in addition to the external 
game such as the competition itself, there is also an internal game that we play with ourselves. We even 
play the Inner Game not only in sports, but in any other area of life. 

The method develops what the person is good at. He works with the client's own resources with which 
he was born. It can be, for example, clear thinking, courage, empathy, but also humor or creativity. 
Through dialogue and action, an environment is created that moves a person to his goals. 

The Inner Game method changes the relationship of people, whether at work or in education - and more 
importantly - allows organizations to learn, improve performance and create a more pleasant work or 
pedagogical environment. Its application confirms that it is possible to create measures that will be 
successful and at the same time allow people to find a deeper meaning in work or study. 

The educator (coach) using the Inner Game method creates and strengthens the student's willingness 
to acquire new knowledge in it. It creates an unrated environment of trust, provides suitable tools for 
learning and gaining new information. It brings a different view of the situation and tries to create the 
conditions for understanding the situation. 

There are two main types of coaching relationships. The first is an external coaching relationship that is 
in no way part of the organization or management structure. The second is an internal coaching 
relationship, where the manager or leader acts as a coach for his team. Both require different ways of 
working as a coach, although they share certain similarities. 

In the external relationship, the coach has no expertise and does not base any interest in the outcome 
of any decisions, unless the coached person is satisfied with the outcome of the coaching. They also 
have no prejudices about the person being coached: they are unlikely to know them in a work context 
and have no idea of the quality of their performance. 

In an internal relationship, however, the coach can have a very strong interest in the quality of decision-
making, as well as know a lot about this topic. 

The internal coach must therefore work on several issues that the external coach will not encounter. 

The use and knowledge of coaching in a university environment can be understood as an alternative to 
mentoring. At the heart of the concept of student coaching is the belief that, regardless of students' 
knowledge and life experiences, they have the potential and ability to identify realistic goals associated 
with education and to identify the steps needed to achieve them. [1] 

The coach (teacher) is objective towards them, is interested in their development and is available to 
provide information from various areas. Even in this case, the basic method of coaching is to ask specific 
questions [3], which should lead the student to self-reflection and better self-knowledge, to define the 
vision of their own future. 

It serves as a tool to define students' own goals, as well as ways to achieve them and implement their 
short-term and long-term plans. The teacher should ask questions related to their desired goals and 
check whether the students have everything they need or everything they could need in order to achieve 
the set goals. [9] 

2.1 Implementation of the survey 
The practical part was carried out on the basis of a questionnaire survey, which was aimed at 
determining the knowledge of coaching in the university area. The questionnaire was sent to students 

0635



studying at universities in Žilina, Bratislava, Košice (Slovakia) and Brno (Czech Republic). The 
questionnaire was created using the Survio application. This application allows you to send answers 
immediately after completing the questionnaire and then, using graphs, displays a summary of answers. 
I aimed the questionnaire at respondents who are studying at universities. In my analysis, I tried to find 
out whether they have ever encountered the concept of coaching, whether they know the benefits of 
coaching and then whether they have encountered it in the form of education in schools. The 
questionnaire included an accompanying letter in which I introduced myself and acquainted the 
respondents with the intention to complete the questionnaire. The questionnaire consisted of 15 
questions, in which the first 7 questions dealt with coaching seminars and whether they had ever 
encountered coaching. The second half of the questions focused on the area of coaching. 

In fulfilling the main goal of the bachelor's thesis, we based on several assumptions, which we verified 
through a questionnaire. We formulated the main hypothesis (H) as follows: H: "Students are interested 
in introducing a coaching approach to education." 

The main hypothesis is followed by a partial hypothesis, which we formulated as follows: 

The first partial hypothesis (H1): "Students consider coaching to be an effective form of education that 
can develop their personal potential." 

3 RESULTS 
When evaluating the results, we chose the method of a questionnaire, which we wanted to find out the 
interest in introducing the coaching approach of students to education and the opinion on coaching, and 
coaching methods in education. The questionnaire consists of 15 questions. Choices were given in each 
question. Respondents from the universities in Žilina, Bratislava, Košice and the Czech University in 
Brno, who are focused on the study of mechanical engineering, were asked to fill in. A total of 103 
respondents participated in the survey without the right to any remuneration. All 103 completed 
questionnaires are questionnaires created using the Survio application. 

3.1 Evaluation of the survey 
In the first question (Fig. 2), we focused on the educational opportunities used by the respondents. The 
largest share of respondents chose the option of self-education (83.5%). The second most common 
answer was dominated by a lecture (66.0%), which is used by respondents at their universities. The 
response to coaching also appeared among the respondents (24.3%). It follows from the above that the 
respondents know the forms of education also in the form of coaching. 

 
Figure 2. Educational opportunities. 
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When asked about what the most important characteristic for the respondents is (Fig. 3), it was as much 
as (80.6%) that they consider people management to be the most important characteristic. 

 
Figure 3. The most important characteristics of a coach. 

As many as 86.4% of respondents would welcome the adoption of coaching methods in education that 
could help students learn more easily and facilitate the goals they want to achieve (Fig. 4). Only 4.9% 
of respondents would disagree with the use of coaching methods in education and 8.7% could not 
answer this question. 

 
Figure 4. The adoption of coaching methods in education. 
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for the subject. In our case, I focused on a subject in the field of industrial engineering Operational and 
Systems Analysis. 

4.1 Inner Game 
For a teacher who works with a larger group of people, it is better to focus on the Inner Game method. 
Inner Game is a method that seeks to develop what the person (student) is good at. He works with the 
given characteristics of the student, which are exceptional for him. The teacher tries to create an 
environment in which students try to move closer to their goal. By using the Inner Game method, it seeks 
to strengthen students' willingness to gain new knowledge. It provides suitable tools for learning and 
gaining new information. It brings a different view of the situation and tries to create the conditions for 
understanding the situation. It offers space for self-realization and finding a common solution in the form 
of discussion. The Inner Game method is a suitable type for working with a larger group of people, as 
this method can be better used for group work. 

4.2 Method GROW 
The GROW method is one of the methods that is a universal tool for coaching. The teacher can use it 
for individual coaching, but also for coaching a group. With the help of the GROW method, the student 
is able to achieve the fulfilment of his goals and the solution of individual problems. 

The GROW method is based on the individual letters in the name, which mean: 

G-goal - the student defines a clear goal that should be achieved during the course in the semester. 

It should meet SMART criteria in order to be specific, material, acceptable, implemented and adhered 
to within the set deadline. 

R-reality / reality, reality - realize the real situation. What are the facts, obstacles and resources needed 
to master the subject? During this stage, the teacher will use a scale (for example from 0 to 10) and the 
student should be aware of where he is at the moment and where he would like to go in the future. 

O-opportunities, alternatives - the aim of the phase is for students to create as many options / 
alternatives as possible. The role of the teacher is to get as many solutions as possible from the 
students. He asks them questions like: 

- "What can you do?" 
- "What steps can you take?" 
- "How can you avoid obstacles?" 
- The student is thus able to define the possibilities of the solution himself. 

W-will / will, future, determination - the teacher tries to ensure that the discussion is concluded by 
agreeing on a solution procedure or creating an action plan. Students can create an action plan based 
on the analysis they went through during the given steps. With this method, the teacher will achieve that 
the students will create a plan to overcome the problem. 

4.3 The Walt Disney method 
Disney left behind a technique that was also adopted by coaching. With its use, one can be as creative 
as possible, see things in reality and at the same time look for new, unattached solutions. Suitable for 
any planning in life. Walt Disney's method is based on the premise that each person has a dreamer, a 
realist and a critic, with each role involving a specific type of thinking and acting. 

Dreamer - the educator tries to get the students to imagine the ideal picture of what your life might look 
like in two to three years. There are no limits to creating a perfect picture of it. When they have created 
it, they move to the position of a realist. 

Realist - the teacher tells them to sit in a position of themselves in a given reality and ask him how you 
achieved it, how did you do it? What can you influence yourself? What were the individual steps? What 
was all it took to get there? Step by step. After evaluating the situation from the position of their own 
realist, they move to the position of critic. 

Criticism - he talks about getting into the position of his inner critic. They try to express all the fears and 
concerns of your surroundings, obstacles, criticisms. Judge, evaluate vision, behavior. Avoid personal 
attacks. Ask the critics what needs to be done better, otherwise. The whole process is repeated until it 
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is completely clear what, where, when, how and why it needs to be done. Disney's method allows you 
to look at things from three different angles, pointing out how to meet goals, create visions, and how to 
plan them. 

4.4 Analytical wheel technique 
Sometimes a coached person does not see ways to solve their problem because they are prevented 
from doing so by fear and anxiety. The role of the coach is to divide the problem of the coachee into 
small parts that will not cause such great concern and the coachee will find the strength and courage to 
deal with it. To divide the problem into a small part, the coach uses the "analytical wheel" tool. This is a 
wheel that is divided into 8 parts (8 parts is standard. Four parts can also be used or 12 spare parts). A 
part of the problem is written in each part of the round. In education, this can be implemented in such a 
way that if the student (coached) has a problem with the procedure of solving linear programming I. The 
teacher (coach) writes in each section of the wheel the given task with which he has a problem. Thanks 
to the wheel, it is possible to identify the area that is most problematic, and which creates a feeling of 
fear or fear. After using the wheel, the student (coached) no longer feels that the tasks are such a serious 
problem, but that only the "two tasks" are the problem that causes the situation. This brings them to the 
perception of their reality. There were more of them a moment ago, but the reality is that only some of 
them are a problem. It comes to solving only a small part of the problems. 

Energy pot method (Fig.5.) - a coaching tool in the form of a vessel / pot. The teacher (coach) draws the 
container / pot on paper and visibly displays the level in the container. The level represents, for example, 
the degree of enthusiasm, energy of the student (coached) for certain tasks. Next, the coach draws 
arrows that point toward the container. He asks the coachee to say everything that increases the energy 
level. The student will focus on the problem of linear programming II. and he says what he enjoys about 
a given subject, so that the level of energy increases, for example: the possibility of creative work, 
independent decision-making, etc. The teacher writes one thing for each arrow. When the student has 
exhausted all possibilities for increasing energy, the teacher draws arrows pointing out of the container 
and asks the student to state the factors that deprive him of energy of his subject. This can be, for 
example, the ever-changing requirements of the subject, uncertainty in the solution, insufficient 
communication. With this tool, the teacher shows students the reality of the problem. Students are 
unhappy with what they have because they are currently bothered by something they can't easily solve. 
Feelings of anguish overwhelm everything else and have trouble concentrating on solutions. Upon 
completion, however, the student sees that not everything is bad and his feeling of frustration decreases. 
Thus, they can see that the problem does not seem so complicated, and they will achieve a positive 
thinking to solve it. 

 
Figure 5. Energy pot - method. 

Misunderstanding of assignment

Teacher approach Team work Directness of explanation Active class work

Solution uncertainty Difficulty of the 
assignment
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5 CONCLUSIONS 
The questionnaire was filled in by a total of 103 respondents out of a total of 140 respondents, most of 
whom were students studying at universities. After evaluating the questionnaire, it is clear that most 
respondents have already encountered the concept of coaching, but only a third of them have personal 
experience. One of the reasons is the fact that coaching is mostly a new method of leading people and 
is not yet in people's awareness. Coaching is expanding in the field of work in companies, where it helps 
to get the right motivation, compliance with the set requirements for the employee and others. Coaching 
is a method which, if implemented in education, would be welcomed by students according to the survey, 
and would allow them to personally develop and streamline their studies. There are many coaching 
methods that could be subsequently implemented in education and that would help to make the study 
more effective. The main hypothesis (H): "Students are interested in introducing a coaching approach 
to education," confirmed the respondents in questions. 

The first part of the hypothesis (H1): "Students consider coaching to be an effective form of education 
that can develop their personal potential." In the answers to questions the respondents expressed 
positive attitude towards coaching. Regarding the personal development of their personal potential, 
respondents consider it important to develop personally, whether in the form of coaching.  

5.1 Benefits of coaching in education 
From the practical part we can see that the respondents show interest in coaching and its subsequent 
implementation in education. The introduction of coaching methods into education brings many positive 
aspects, which can have a positive effect on the further development of mainly students, but also 
teachers. Coaching methods develop students' ability to overcome obstacles, overcome stressful 
situations, increase motivation for new knowledge or even improve their work in a team. 

Thanks to coaching, teachers are able to establish a relationship with students, in which they help them 
to create their own procedure / plan for mastering individual tasks. Thanks to various coaching methods, 
the teacher can choose the one that is most suitable for his character. The teacher does not tell them 
what to do specifically, but encourages them to gradually create their own procedure, which, if followed 
and adhered to the set deadlines, will achieve a pre-selected goal. Each of the methods tries to develop 
in students what is best in them and develops their inner potential. 

5.2 Coaching style 
Each coach / educator can focus on the style that is most appropriate for his or her nature and way of 
thinking. He can use his knowledge and use it in individual coaching styles (Fig. 6). 

1 Self-awareness - is the isolation of a person when he realizes himself as a personality, his 
actions, actions, thoughts and feelings, desires and interests. Self-awareness is the formation of 
an image of one's "self", one's being and action, an awareness of one's difference and 
uniqueness. Thanks to self-awareness, we gain and improve elements of self-confidence, self-
esteem and self-confidence. Self-confidence is about self-awareness, that man is a unique being 
and our life depends only on our decisions. 
Self-assessment - leads students to the ability to assess the quality of their own work and based 
on it to the ability to plan ways of self-improvement. It leads to autonomy and independence, gives 
a chance to realize one's own qualities, strengths and weaknesses, provides space for creating 
a real image of oneself. 

2 Self-management - is a process of purposeful guidance of one's own behavior, a process 
consisting of activities and activities through which the student sets work and personal goals, 
plans and organizes their fulfilment and evaluates their achievement. 
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Figure 6. Coaching leadership style. 

Self-control - the control that a person has over himself. It is related to adaptation to the 
environment. Its basic function is the ability to change and adapt oneself to achieve a better, more 
optimal harmony between oneself and the world. Self-control is closely related to the achievement 
of set goals. 
Adaptability - the ability to adapt to a given environment or problem. 
Responsibility - is a moral quality that presupposes a complementary relationship between the 
deeds of man and his conscience in the intentions of the moral system, in which the person 
carrying responsibility consciously and freely participates and which he has accepted. 

3 Relationship of leadership - The way a teacher directs his students has a decisive influence on 
work efficiency. The decisive factor for leading people, in addition to the assumptions, is the style 
/ relationship and the way of leading. Here, the preconditions in the way of acting, ie the style of 
leadership, are manifested. The basis for distinguishing styles / relationships is the harmonization 
of the human factor and the fulfilment of tasks, which is student-oriented and task-oriented. 
Motivation - is a general term for all internal stimuli that lead to a certain activity of a person, 
respectively. to a specific action. Motivation expresses the fact that specific, not entirely conscious 
or unconscious internal forces act in the human psyche. 
Communication - is one of the most important management tools. Communication requires 
knowledge of the basic components of communication relationships, knowledge of the course of 
the process. It will enable effective and successful communication in interpersonal relationships, 
leadership and people management. 
Collaboration - is an activity in which a group of people / students work to fulfill a given task or 
want to achieve a certain goal, which is possible only with the cooperation of several members. 

4 Social awareness - From a practical point of view, however, social awareness is the ability to get 
to know and feel the people around you and the ability to communicate with them in the most 
effective and appropriate way. 
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THE IMPORTANCE OF NATURE IN EARLY CHILDHOOD AND 
PRESCHOOL EDUCATION 

A. Debeljuh, S. Kadum, K. Šepić 
University of Pula (CROATIA) 

Abstract 
Aim. The aim of this research is to investigate the perception preschool teachers have on the 
pedagogy of nature, kindergarten in the woods and the sedentary lifestyle of preschool children. 

Methods. The paper presents the data from the survey that involved 259 preschool teachers with a 
questionnaire of 12 questions. The main questions are on the time spent in nature by children, on the 
presence of diseases that can be linked to sedentary life, the attitudes regarding the importance of 
spending time in nature and the quantity of time children spend in nature. 

Results. The results show that educators give importance to children spending time in nature. The 
majority of teachers are aware of the importance of nature for the development of children. Our 
respondents noted an increase in diseases in children. There are more disorders such as obesity, 
attention disorder, or in any case, diseases that may be the result of a sedentary lifestyle.  

Conclusions. Children need to be stimulated to adequately develop their senses. By spending time in 
nature children have a more holistic development and feel emotive connection with the nature. By 
being emotionally attached to the natural world, children will be more likely to protect it as adults. Our 
study shows that the majority of preschool teachers believe that today's children spend less time in 
nature both within and outside the kindergarten. Alongside this, teachers say they have noticed an 
increase in children's illnesses that can be related to sedentary life. 

Keywords: nature, kindergarten in the woods, movement, sedentary lifestyle, preschool child. 

1 INTRODUCTION  
We are in a historical period in which changes in the psychophysical development of the new 
generations are beginning to be noted (Spitzer M., 2019). Children have more and more psychological 
and physical problems. Disorders such as attention deficit, allergies to various substances and foods, 
depression, obesity are on the rise and can be linked, among other reasons, to a lack of contact with 
nature. Pihač (2011) states that "there are more and more children who have difficulties because they 
do not have enough strength and perseverance for everyday movements."  

From a study conducted by Moss and published in the National Trust (Moss, 2012), it emerges that 
the time children spend outdoors has decreased by 90% since the 1970s and that only one in ten 
children regularly plays outside the home. 

According to Korlević in recent years, the deficit of nature, together with the increasingly 
overprotective parents, has led to various changes in children. In the last 30 years, it has been noted 
that children have an increasingly sedentary lifestyle, which leads to the loss, or insufficient 
development, of manual and physical skills that were previously learned naturally (Kapeloto, 2015). 

“Children must be allowed as much movement as possible, because in this way we improve: 

- Stimulation of circulation - games with a lot of movement, running, cycling, swimming; 
- Strengthening the muscles - strengthening exercises, climbing, skating, rubber band skipping; 
- The strengthening of the bones - running, skipping rope, jumping; 
- Better agility - various exercises, hopscotch, rolling; 
- Better flexibility - gymnastic exercises, climbing, hula-hoop.” (Pihač, 2011) 

More and more, in today's children, we see difficulties with basic motor patterns such as jumping, 
running, climbing. There are also nutritional problems and allergies that were not encountered in 
childhood in the past.   
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In his book "The Last Child in the Wood", Louv (2016) uses a term unknown until now and coined by 
him personally: nature deficit disorder. This term is not a recognized medical term, but it is a metaphor 
to explain the symptoms and problems that arise as a result of man's distancing from nature. The 
decrease in the use of the senses, problems with attention and concentration, lack of vitamin D, a high 
rate of myopia, childhood obesity and depression are among the most common symptoms of this 
"disorder" (Louv. 2016).  

The Beijing Academy of Sciences carried out a study lasting almost ten years to monitor the physical 
and psychological differences between children and young people who grew up in two totally different 
environments. The first group was made up of children who grew up in a rural and totally natural 
environment. The second was made up of children of the same age who, however, grew up in a city 
environment devoid of nature. This study found that children raised in a city environment are seven 
times less likely to be successful in life. This is because, although they have knowledge in the field of 
technology, they have no knowledge about the mechanisms of life, are much less disciplined, more 
dependent on parents or guardians, and aggressive. They turn out to be sadder and more isolated as 
well as more physically frail and less stable as regards the psyche (D’Alisa, 2020).  

Borlotti and collaborators (2017) underline that, in nature, one can "breathe" good air "in all senses, 
both from the point of view of physical well-being (it is very oxygenated, fresh, less polluted ...), and 
from the symbolic and social one." 

2 IMPORTANCE OF MOVEMENT IN THE DEVELOPMENT OF THE CHILD 
The first exchange of information between mother and fetus takes place in the womb. With the first 
movement of the fetus, there is a first contact between the two. After birth and as it develops, the baby 
becomes acquainted with the outside world through the senses and the movement of his body. Once 
the child has achieved balance and confidence in his own movements, he goes on to discover 
everything that surrounds him and acquires more and more self-confidence (Gottard, 2008). 
"According to some studies, it is shown that physical movement, especially in moments of stress and 
emotional alteration, influences the chemistry of the brain" (Siegel, Payne Bryson, 2015).   

The appropriate development of other brain areas such as language, spatial orientation, etc. also 
depends on the development of movement. According to Rajović and Debeljuh (Rajović, 2020; 
Rajović, Debeljuh, 2019) parents first of all, but also teachers, must know how to exploit the natural 
world in order to facilitate as much as possible the development of the child. Making them jump in 
puddles, on leaves, run on steep terrain, thus allowing them to satisfy the need for movement, will 
facilitate the development of areas of the brain that are preparatory to the development of higher 
cognitive functions, alongside those of balance and movement. 

3 THE DEVELOPMENT OF KINDERGARTENS IN THE WOODS 
Cristolini (2012) argues that even if in Italy already towards the beginning of the twentieth century, 
Giuseppina Pizzigoni opened one of the first schools in nature, grasping the link between the natural 
world and the development of the child, the first real schools in nature only recently began to open. 

In 2006, the “Scuola nel bosco di Trento” opened in Trento. This project offered children in 
kindergartens and primary schools the opportunity to carry out activities in close contact with nature 
for periods of two weeks. 

Another example is the kindergarten in the woods of Pomino (Florence) "L’albero drago" opened in 
2010. Its peculiar feature is that it is self-managed and financed by a group of families who are 
passionate about nature and want to offer children a natural environment in which to spend their days 
and develop their skills. It carries out its activities every day and throughout the year. 

Paolo Mai and Giordana Ronci, two educators who run a kindergarten in Rome, following the example 
of the Scandinavian countries and other schools and projects in nature in Italy, started their own 
kindergarten in the woods in 2013 (Durastini and colaborators, 2016). 

In Croatia, schools and programs in nature are also very recent. Here are some examples. On the 
banks of the Mirna River, in Antenal near Novigrad, the “Cuvete” explorers carry out their work. Their 
program takes place on Saturdays in the morning from 9:30 to 12:30. Children stay outdoors and carry 
out activities in nature, guided by educators who are experts in the field. In 2018, psychologist and 
educator Francesca Miličević founded a kindergarten in the woods near Pula. It currently hosts 5 
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children who carry out all outdoor activities, but can accommodate up to 12 children. Miličević also 
organizes courses for parents to bring them closer to the world of nature and help them in the 
education of their children (Šatrak, 2019). 

In Zagreb there is the "Šumska vila" Waldorf kindergarten which offers programs and activities in 
nature (roditelji.hr, 2019).  

We are aware that children, nowadays, are attracted to the sedentary lifestyle and to the technology 
that offers various entertainment options. Because of all this, the need arises to return to nature, 
considering it a rich resource for a child's cognitive, motor, social and emotional development 
(Formella, Perillo, 2018). As Ottella states (2016): “Nature is good for us, more and more studies 
scientifically confirm what we are able to recognize alone through our sensations: When we have the 
opportunity to be outdoors, to enjoy nature, we feel good!” 

4 CHARACTERISTICS OF THE KINDERGARTEN IN THE WOODS 
The wood is a place without structured games. Children use their imagination to transform wood, 
stones, leaves, pine cones and earth into games and toys. The child is allowed to get dirty, jump into 
puddles, climb over branches and obstacles and participate in the various activities that nature lends 
itself to. Children are free to manage risks and dangers and to develop their senses through the 
observation and manipulation of natural materials. In this way, they develop fine and gross motor 
skills, as well as learn to move in space with ease and refining their motor skills. 

For fear that children will not harm themselves, parents often deprive them of activities in which 
jumping, running, exploring, getting dirty is completely normal. These natural activities are important 
and, if not carried out, we risk depriving children of the experiences necessary for a future holistic 
development. In the kindergarten in the woods, all these activities are an integral part of the work 
program. Parents are advised how to dress children appropriately for the activities that take place and 
the characteristics of the seasonal period to prevent illness and unpleasant accidents (Schenetti, 
Salvaterra, Rossini, 2015). 

Although freedom is one of the bases of the kindergarten in the woods, it also has functional rules for the 
protection of children and their health. Children are not allowed to touch animals they encounter during their 
stay in the woods. Alternatively, children can observe these animals and comment on their characteristics 
together with their teachers. Visits to farms or animal shelters are organized, where children can interact 
with various animals in protected circumstances (Schenetti, Salvaterra, Rossini, 2015). 

5 ACTIVITIES CARRIED OUT IN THE NATURE 
The activities that take place in nature depend greatly on the area in which the kindergarten operates but 
also on the seasons of the year. Through the activities, we want to strengthen the knowledge of the territory 
and its characteristics in the child. Through activities appropriate to the seasons, children experience the 
passage of time and seasons and learn its characteristics firsthand and through their senses.  

Observation is one of the main activities in forest pedagogy. Through this, children experience the 
changes that occur in the forest during the seasons, the characteristics of plants and animals. To 
develop the sense of sight and accustom children to attention to detail, educators offer various 
observation activities. During these activities, one can observe animals such as birds or other animals 
that are encountered in nature. The plants and their characteristics are observed. Everything is then 
processed during the circle at the end of the day. 

The activities of collecting natural materials are also very important in the kindergarten in the woods. 
Children develop imagination and creativity by learning to use sticks, leaves, stones as games. With the 
collected material, installations or small works of art are made, thus developing a sense of art in the child.  

Through the cultivation of the vegetable garden, the child is taught to be patient, because the fruits of 
one's work cannot be seen immediately, it takes time and patience. They are also taught to appreciate 
the plant world. The satisfaction of seeing the fruits of one's labor and consuming them as a snack 
have a positive effect on the child's psyche. While digging and manipulating the earth, children will 
also find small insects. Through observation, they will learn the characteristics and habits of life. 

In some places, aromatic plants are also planted, to stimulate the sense of smell in children (Durastanti 
and collaborators, 2016). 
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6 RESEARCH 

6.1 Research objective 
The kindergarten in the woods is a program for preschool children that has inspired and outlined a new 
didactic-pedagogical practice. This research aims to analyze and examine the attitudes and opinions of 
educators on the impact of the time children spend in nature and on the perception of its importance. 

6.2 Sample, methods, procedures and instruments 
The population analyzed by this study consists of preschool teachers teaching in Italian from the 
Region of Istria and Italy. The sample of this research is represented by 259 educators from Italian 
preschools in the Region of Istria and Italy. The questionnaire was administered via the Internet, 
posting it on the social media Facebook and inviting the teachers to fill it in. The respondents were 
informed that the questionnaire is anonymous. The data obtained were processed with the IBM SPSS 
24.0 Standard Campus Edition statistical processing program.  

6.3 Data processing and discussion 
The first question concerns the gender of the respondents. 99.2% of the respondents are female, 
while only 0.8% are male.  

We can see from graph 1 that the majority of respondents, 63.7%, did not have contact with 
kindergartens in the woods or institutions that carry out activities mainly in nature. 26.3% had some 
contact with this type of institution while 10% had contact with kindergartens in the woods or 
institutions that carry out activities mainly in nature.  

A half of the respondents (51%) said they noticed a decrease in the time children spend in nature in 
kindergarten and 61.4% noted a decrease in the time children spend in nature outside the 
kindergarten. This allows us to hypothesize that today's children spend much less time in nature than 
children of previous generations. 

We asked the teachers if they noticed an increase in diseases in children over the years such as 
obesity, attention disorder, or, in any case, diseases that may be observed as the result of a sedentary 
lifestyle. 54.1% said yes, 36.7% in part and 9.2% no. 

We can conclude that the majority of preschool teachers identify an increase in diseases that are 
connected with the sedentary lifestyle. This is not a medical diagnosis, but the opinion of the teachers 
who work closely with children. This information must be considered and analyzed in more detail in 
order to be able to take precautionary measures aimed at reducing diseases related to a sedentary 
lifestyle. The kindergarten as a place of care for the child must deal with this problem, both in direct 
work with children and indirectly through training and support courses for families.  

 
Graph 1: Knowledge of kindergartens in the woods and educators' opinions on the time spent in nature by 

children and on the presence of diseases that can be linked to sedentary life. 
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In the grap 2, we can see that almost the total number of teachers (96.1%) who answered the 
questionnaire believe that the contact with nature is important for the development of children. In 
particular, 79.9% of teachers think that the time children spend in nature is important for the 
development of empathy in children.  

When asked to assess whether the activities and time children spend in natural environments are 
adequate, only a minority of respondents answered affirmatively. 25.1% believe that the activities that 
the children of their institution carry out in natural environments are adequate for their needs. 44.4% 
believe that they are partially adequate and 30.5% that they are not adequate. Only 23.2% say that 
the time children spend in nature in their institution is adequate. 39.4% believe that it is partially and 
37.5% that it is not adequate. 

From these answers, we can deduce that educators are aware of the importance of contact with 
nature for the development of children and that only a minority believe that in their institution this is 
guaranteed to children in an appropriate manner. This indicates that preschool teachers also need 
support in terms of updating, aimed at acquiring knowledge and skills that can fill this gap. In order to 
offer children appropriate activities and achieve satisfaction on the part of teachers with regard to the 
time spent in nature, we propose to design training courses aimed at supporting teachers on issues 
such as the nature and pedagogical use of the same. 

 
Graph 2: Attitudes of preschool teachers regarding the importance of spending time in nature. 

Subsequent questions concerned children's activities in nature. We were interested in how often they 
play or spend time in nature outside the institution's park (groves, meadows, fields, etc.). The answers 
are shown in the graph 3. We can see that the majority (38.2%) are in contact with nature two or less 
days a week, 30.2% two or more days a week, 15.4% go out in nature every day and 16,2% are not in 
contact with nature during their time in kindergarten. 

 
Graph 3 How often do the children in your section play or spend time in nature outside the institution's park? 
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In our opinion, nature should be an important component in the daily pedagogical work of preschools. 
The fact that only a minority of children spend time in nature every day is not positive. A more in-depth 
study should be conducted to reveal the causes of this situation and then act accordingly. At this 
stage, we can only say that it is necessary to increase the time spent in nature. We point out that the 
question referred to the time spent outside the institution's park. 

We asked the teachers what activities they carry out in nature when they go out with children. Of the 
217 respondents who claimed to bring children into nature outside the kindergarten garden, 119 
answered this question. The majority of respondents (36) listed artistic activities, followed by motor 
activities (25). Two teachers listed spatial orientation activities, three language activities and four 
proto-mathematical activities. 49 teachers listed all the activities. 

We asked the educators if the children in their section use natural materials that can be collected in 
the woods for structured and non-structured games (pine cones, sticks, leaves, pebbles, earth, etc.) 
72.6% responded positively, 24.7% in part and 2.7% said their children do not use natural materials 
for structured and unstructured games. 

The following question asked whether they believe it is important for an educator to be competent in 
the field of nature and its characteristics. 78% of respondents consider it important and necessary 
while 22% consider it important and necessary only in part. This denotes the awareness, on the part of 
the majority of our interviewees, of the importance of knowing the natural environment in order to then 
be able to use it in teaching with children. Further confirmation comes from the following question. 

In the end we asked if they were interested in attending training courses for nature teaching. 91.9% of 
educators are interested in attending qualifying courses, while 8.1% are not interested. The 
overwhelming majority therefore expresses the desire to update themselves professionally in issues 
related to pedagogy and didactics of nature and the forest. 

7 CONCLUSIONS 
Children from 0 to 6 years of age need to be stimulated to adequately develop their senses. Through 
this early psychomotor development which includes fine and gross motor skills, the child develops the 
parts of the brain that will in the future serve for higher cognitive functions. It is important to promote 
learning through action that fosters freedom of action and the development of independence - 
independence that manifests itself in the freedom to discover things independently and to find the 
most appropriate way to solve problematic situations. Through freedom of action, children also 
develop their imagination. The natural environment is part of this context as a suitable environment for 
developing these skills in children. The freedom to try something alone and to take risks independently 
is very beneficial to children's self-esteem. We believe that a winning method is to experience 
firsthand. Another positive aspect of a frequent stay in nature is the creation of a feeling of belonging 
to the visited place and to nature in general. Being emotionally attached to the natural world, children 
will be more likely to protect it as adults. In this way, an education to respect natural goods is carried 
out in an implicit way, inherent in the daily life of the preschool child. 

Among the most relevant problems of modern society, we find the estrangement from nature, the 
exploitation of natural resources, pollution and the consequent climate change. One way to fight these 
problems is education. Passing on to future generations the love and respect for the natural resources 
of our planet has become an issue that is no longer just ecological. In the context of the education of 
the new generations, a response has been created for all of this: the kindergarten in the woods and 
the respective pedagogy of nature. This aims to reduce the detachment from nature that is 
increasingly present in the younger generations. A detachment that leads to generations of children 
who, having lived a life detached from the natural resources present in their environment, will not 
develop a sentimental bond with it and will not feel the need to protect and respect it. All of this can 
result in adults detached from nature who feel no need to protect the natural environment to pass it on 
intact to future generations. 

Our study shows that the majority of preschool teachers believe that today's children spend less time 
in nature both within and outside the kindergarten. Alongside this, teachers say they have noticed an 
increase in children's illnesses that are related to sedentary life. Almost all of the respondents agree 
on the importance of spending time in nature for the development of the child. Despite this awareness, 
only 15.4% of teachers say that the children in their section spend time in nature every day while 
30.2% say they do activities in nature two or more days a week.  
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In conclusion, we can state that getting closer to nature is fundamental for today's children. Well-being 
will be manifold. In the first place, children will benefit as they achieve holistic and complete 
development. The natural environment will get new protectors who will take charge of keeping the 
natural environments alive and society in general will benefit from it in terms of maintaining natural 
resources.  

The first step to make this happen is to bring nature closer to teachers, who are the intermediary, 
together with the family, through which the child can be brought closer to nature. As a conclusion, we 
therefore identify the need to provide training courses that aim to sensitize parents and educators on 
the importance of nature and the need to preserve it intact. The wood pedagogy and its didactic arm, 
represented by kindergartens in the woods, fulfill this function. The work to do is to promote them and 
integrate moments of activity in nature in traditional preschools as often as possible. 
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TEACHING PROCESS CHALLENGES OF THE RTU HIGHER 
MATHEMATICS LECTURERS AT THE E-LEARNING ENVIRONMENT 
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Abstract  
In the spring 2020, routine of the full-time study process was turned upside-down at Riga Technical 
University (RTU) as both students and lecturers changed their daily habits right after spread of COVID-
19. It seems clear already now that corona virus crisis is going to have a long term impact not only on 
labour market and other economic areas, but also on sustaining the education process. The role of the 
e-learning is going to grow in the future. Therefore, providers of an adult education have to find good 
balance between the students social integration dimension, with full-time studies, and the adaption to 
the changing environment. This is challenging time of consequent self-guided planning and 
implementation of the plans as everyone directly or indirectly involved in the education process must 
adapt and reorganize oneself to cope with the new conditions. Nor the RTU mathematics lecturers had 
a great choice where the only alternative to the e-learning would be not teaching at all. The lecturers 
themselves had to master new knowledge and skills. Authors of the article discuss improvement options 
of the academic staff professional skills at this extraordinary time as well as the methods applied by the 
lecturers of the Engineering Mathematics Department of the RTU during remote teaching process. The 
authors evaluate pros and cons of the distant learning, as well as analyse, which of the new skills and 
techniques would also be worth transferring to full-time education. 

Keywords: Distant learning, full-time education, improvement options of the academic staff professional 
skills.  

1 INTRODUCTION  
Along with spread of COVID-19 in 2020, both Riga Technical University (RTU) students and lecturers 
had to change their daily habits, as full-time study work had to be replaced by distance learning. Neither 
lecturers nor students were prepared for that so it was difficult to adapt, change and cope with the new 
reality. The situation in the country eased during the summer so we started the new academic year 
2020/21 using two study modes: the lectures were held remotely whereas the practice and laboratory 
work on site. Unfortunately, spread of the COVID-19 increased in October 2021, thus we were forced 
switch to distance learning in full again. In contrary to the spring 2020, we were better prepared this time 
as we were set with both modern technologies and skills to work with them. It is clear already now that 
the coronavirus crisis will have a long-lasting impact not only on the labour market and other areas of 
the economics, but also on the education process. The role of the digital education and the e-learning 
will increase and it will be an integral part of the higher education in the future. 

2 METHODOLOGY 
E-learning is a type of education where communication between students and lecturers is realised by 
means of computer and internet. The information technologies are actively used globally to provide the 
educational services. The e-learning is the most progressive method for provision of a modernized 
education. It became the most used education form globally due to the COVID-19 spread in the spring 
last year. 

For instance, Mr. Gerhard Bisovsky [1], the manager of the Austrian Association for Adult Education 
Centres (VÖV), informed that initial resistance to the distance learning quite rapidly turned into a real 
digitalization wave of entire education sector within first four weeks after closure of the education 
institutions. Expeditious digitalization was possible because of the support of the Federal Association: it 
promptly started offering training courses on tools of the online technologies, as well as on the didactic 
aspects of the digitally supported learning in general and in the didactics of particular subjects. 
Experience of other European organizations is very similar. Upon change of financing terms of European 
programmes, Erasmus+ and ESF in particular, as well as the terms of the state and the regional 
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financing programmes to cope with the new reality and moving education to online, the providers of an 
adult education were able to commence their operations digitally. 

In the UK, this meant adapting the curriculum model to online teaching, for instance, by providing shorter 
lessons daily rather than a prolonged one once a week (Alex Stevenson [1]). The updated teaching 
models can help students finding a new learning rhythm and maintaining commitment and motivation 
when learning online. 

The transition to the remote learning showed a variety of challenges around the globe. The authors of the 
article [2] studied the impact of the COVID-19 first wave on various aspects of students’ life. The analysis 
included more than 30 000 students from 62 states. The results of the study showed that lack of the online 
computer skills of both the students and the pedagogues is one of the problems. Also increased workload 
was recognized as another problem. Students mentioned the responsiveness of the teaching staff and the 
support of the university management as a positive aspect. The article [3] highlights the lack of the teachers’ 
digital skills and initial resistance to distance learning in Italy. Surveyed students in Germany [4] were 
complaining to the distance learning challenges on sharing learning and space at home. Students in India, 
particularly at remote regions, were facing various problems considering depression and anxiety, poor 
internet connection, and disadvantageous environment at home [5]. Latvia is not unique; we faced the same 
kind of the problems in our country as well. 

To address these problems, the teachers and university lecturers were given an opportunity of acquiring 
new ICT tools for distance learning by participating at professional development trainings held by SIA 
Izglītības atbalsta centrs (SIA Education Support Center). The professional development training 
included presentations, workshops and exchange of experience about using tools of the distance 
learning both at schools and universities. The participants of the training familiarized with various ICT 
tools of the distance learning and acquired following subjects: 

• Working at online meeting platforms Zoom, Microsoft Teams, and BigBlueButton (BBB);  

• Drawing up tests at Moodle and Microsoft Teams environment and using Google Forms;  
• Use of Wordwall, LearningApps, OneDrive cloud and e-book Express DigiBook tools for 

preparation of a learning material;  

• Use of Polling, Breakout room, Muiti-uswer whiteboard at BBB and ZOOM environment;  
• ICT tools for the mathematics distance learning: use of graphics tablet, WhatsApp, geogebra 

software and desmos.com graphics calculator, failiem.lv;  

• Writing formulas using LaTeX language elements;  
• Tools of synchronous and asynchronous communication for distance learning – Mentimeter, 

Slido.com, Kahoot, WhatsApp, Edpuzzle.com. 

Likewise, RTU organized various trainings and workshops too. The faculty of Computer Science and 
Information Technology held several workshops where colleagues shared their experience of distance 
learning organization, including arrangements of both exams and the other tests. The representative of 
the students also participated at these workshops and shared their ideas and proposals considering 
these matters. The suggestions and criticism expressed by students in midterm and term questionnaires 
were also considered to improve the distance learning process. 

3 RESULTS 
We asked the lecturers of our, i.e., RTU department of the Engineering Mathematics, to participate in a 
survey to clarify what experience our university has acquired. Overall 20 respondents participated in it. 

Considering the wide range of options, the teaching staff realised the education process in various ways. 
The digital tools provided excellent opportunities for reading, exploring and looking for relationships, 
analysing, and, of course, communicating. 

For communication and teaching, the lecturers most often used platforms, like: 

- Zoom platform (17),  
- Microsoft Teams (3), 
- Moodle environment (20), 
- Google tools (5). 

0651



Making a call, writing a typical SMS or chatting in WhatsApp group, communication by e-mail – all of the 
above listed means the lecturers and students used utmost. There were cases when a higher 
mathematics lecturer have asked joining her/him to a WhatsApp group to reach the youth in a most 
effective and rapid way. 

A new aspect cleared up here - mutual responsibility of the students and the lecturers in realisation of 
an education process, because notion studying comprises both teaching and learning. Also, here is a 
place for statistics: two (2) lecturers out of the twenty were using smart phone in the education process, 
whereas 12 used a laptop, but six (6) were using tablet and/or desktop computer. We can conclude that 
various devices have been used simultaneously to achieve the set goals of the subject. 

Either ZOOM or Microsoft Teams communication platforms were used for reading lectures and 
conducting workshops on weekly basis throughout the entire distance learning period. The department 
of Engineering Mathematics provided every lecturer with WACOM graphics tablet, which has been used 
for 100% as it largely eases conducting of the lectures and the workshops. Initially, the new technologies 
were quite a challenge (just like for the students learning something new on their own), however 
ambiguities, uncertainty and just human fear of something new faded with time and the ZOOM 
application was named as one of the most striking acquisition in communication with students. 

The lecturers also shared their greatest challenges. They underlined following aspects that caused 
difficulties: a huge time investment (18); the most of the existing exercises did not suite to the distance 
learning, so everything had to be built anew (11). It also cleared up that six (6) of them continuously were in 
a light alert state but twelve (12) felt physical fatigue because of being at a computer round the clock. 
Admittedly, fifteen (15) of them emphasized overload caused by an ongoing writing, commenting, correcting 
and giving answers individually (16). Also, lecturers marked as a challenge the difficulties explaining the new 
material (9), a long time (about 12h daily) necessary for the work planning, and the huge work load induced 
by contact hours (with 100-150 students). As the essential conclusion pedagogues named the matter that 
they cannot ensure whether the exercise is fulfilled by the addressee student. 

Many feel tension, anxiety, anger, sadness or depression during the crisis when usual life is deranged 
and limited by many bans. This kind of emotions can be understood and should not be condemned, 
however it is important to do utmost to help yourself and the close ones. 

Upon analysis of the experience, there were listed pros and cons. As the most important ones, the 
lecturers have listed benefits, like: there were developed anew and tested many exercises (9); they 
mastered use of various platforms and tools never used before (15); and great satisfaction for the 
diligence the students fulfilled their tasks (8). A number of positive aspects were named too: a new 
model of cooperation with students in the study process acquired, as lecturers have learnt working on 
different platforms and improved their technology skills (17); enhanced cooperation between colleagues 
(8). There was also a note: I understood how crucial formulation of the task is, because things that I 
perceive as self-evident are not always so obvious for the students. 

There is one issue the Coronavirus crisis has already demonstrated quite clearly: the self-evident 
assumption in professional life and education that everyone has a good Internet connection and 
hardware at home, where all types of new applications work smoothly and webinar and conference 
software can run without any problems, does not correspond to the reality. Consequently, many 
providers of the adult education were neither sufficiently equipped with the necessary hardware nor had 
teaching staff promptly prepared for the distance learning. 
As one of the toughest problems, almost all lecturers mentioned establishing of the feedback with the 
students. It is more difficult holding the students’ attention and motivating them to work in the distance 
learning. If lectures in presence could be compared to the theatre where one cannot leave the hall or do 
the other things during the performance, then distance learning could be compared to a home cinema - 
one can leave, make bread and butter or do something else. 

The lecturers gave self-evaluation on how successful they were at organizing distance learning and 
listed the following additional aspects that affected the performance: 

• were short of time to do more; 
• students cannot grasp the complicated material on their own, particularly at distance learning, the 

repeated explanations needed; 

• would like to diversify learning activities. The use of the technologies is not a problem, their 
integration into the learning process is a problem; 
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• one can do more when working in presence. In a workshop you can discuss, but now should 
examine every work, besides quality of photos sent-in also differs; 

• the learned material shall be reinforced of course, yet, without seeing it, I cannot be sure if the 
pupils have completed these tasks in good faith on their own; 

• acquisition of laboratory skills is not possible in distance learning;  

• realized all the plans, purposeful and meaningful work on the set outcome; 
• it could be noticed that many students lack self-motivation to solve the problem/exercise or are 

unable to solve/find solution to it without teacher’s assistance in person. Consequently, the 
learning pace had to be decreased to avoid running too far ahead. 

The lecturers shared their opinions on how and if have changed their attitude to the distance learning 
after the ten week period of the remote studies. Amazingly, none of the 20 pedagogues responded that 
they would like to work solely remotely, however, a large part of the lecturers (13) would be glad to work 
using both forms - in person and remotely (Fig. 1). 

 
Figure 1. The teaching staffs’ vote on lectures remotely and in person. 

The students also were questioned on the most accepted learning form. 203 students participated in the 
survey. Unlike the lecturers, nearly a quarter (49 or 24%) of the surveyed students would choose remote 
studies, 37 or 18% voted for full-time studies, while a majority – 117 or 58% - would attend lectures 
remotely but practical and labour works - in person (Fig. 2).  

 
Figure 2. The students’ vote on lectures remotely and in person. 

While speaking about the distance learning, the lecturers emphasised that: 

• there are things that work well also remotely, yet not just the learning material, but also 
communication is important and it cannot be fully realised remotely; 
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• in person is just better, because eye contact allows verifying if the learning material has been 
understood, the explanation could be put differently without spending as much time as when 
working remotely; 

• performance of an each student can be evaluated individually when working in person; 
• both ways would be acceptable when teacher cannot give lecture in person, so the students could 

learn the new material remotely; 
• some topics should be taught in person, yet would appreciate an approach when students receive 

a task and after come in person with already prepared questions. Therefore, it seems that three 
remote tasks and one session in person could be a good option; 

• liked, because distance learning could be a solution to an unexpected situation; 
• distance learning - definitely not. When there are children at home who also need your computer 

for their lessons, in addition, you should complete all work and household tasks, the working day 
overstretches 16 hours at least; 

• the remote work has its positive sides as well: the silence that allows working more effectively; 
saving time, i.e., not wasting time on the way to and from the working place; you are free to 
organize your schedule. 

Despite all difficulties, we managed to rearrange our work so that the study process continues and is 
constantly improved. Throughout this time we have received a great support from the students, who 
were understanding, prepared to make suggestions and, most importantly, ready to actively study in the 
new conditions as demonstrated by the high attendance rate.  

4 CONCLUSIONS 
• Initially, transition to the distance learning was quite a challenge, however ambiguities, uncertainty 

and just human fear of something new faded with time and we managed to rearrange our work 
so that the study process continues and constantly improves. 

• The transition to the distance learning brought not only problems but also benefits. Forced by the 
situation, we have developed our digital-pedagogical skills, which we will be able to use also upon 
return to the lecture-rooms. 

• The remote work is just one of the new employment forms created by the digitalization, and it will 
increasingly enter not only the labour market but also education. 
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Abstract

This study assessed online credit recovery programs' effectiveness in addressing "the Drop Out
Problem" in the United States. This study provides a profile of school culture (behaviors) associated with
successful online credit recovery programs which can be used as a basis to increase needed student
support and teacher training improvements. 

Schools that offer online credit recovery and the relationship with school culture and school retention are
explored by following postsecondary school students to discern their contributions to society three years
beyond their expected H.S. graduation date. This research addresses the need for educational programs
designed to solve the student drop out problem. Over a lifetime, dropouts typically earn less, suffer from
poorer health as adults, and are more likely to wind up in jail than their diploma-earning peers. At-risk
students are placed in alternative settings after having received punitive disciplinary practices resulting in
academic and social failure. This research provides an overview of the Literature with three streams;
online credit recovery & virtual programs, school culture and school retention. To carry out the
investigation of this study research these streams of literature explored how to identify students who are
considered at-risk. Students who took online recovery courses and students who took face-to-face
recovery courses seemed to rely on positive interaction with teachers to reach completion. Current
research show that at-risk students benefit from taking online recovery courses if they can (a) follow the
rules of the program, (b) be self-motivated, and (c) communicate their needs effectively. Those students
who have failed core courses can take credit recovery courses to meet graduation requirements. At-risk
high school seniors, who need credits for graduation, benefit most by enrolling in online credit recovery
and extra online courses. Outside influences may promote personal, social, and cultural barriers that
could entice or deter at-risk students from being academically at their best. Student engagement is
considered a behavior affecting school retention. 

In this study the effectiveness of online credit recovery programs and student contribution to society
beyond high school graduation is examined using a post-positivist quantitative approach. Research
questions include; 1) What is the relationship between the availability of online credit recovery programs
and high school retention? 2) What is the relationship between school culture and school retention in
schools that offer online credit recovery programs ? 3) What is the relationship between the availability of
online credit recovery programs, school retention and contributions to society (work or profession) three
years past scheduled high school graduation date? These relationships were investigated through the
analysis of data collected by the United States Department of Education High School Longitudinal Study
(HSLS:09) using student and administrator survey and questionnaire data covering 2009 through 2016.
10,947 surveys were analyzed.

Keywords: Online Credit Recovery, School Culture, School Retention, Dropout Prevention, At-Risk
Student, Personalized Learning.
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ARTS EDUCATION DURING COVID 19
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Abstract

COVID-19 has upended the world and completely revamped education. Major cities like Tokyo, Milan,
New York City, and Toronto were brought to a standstill. In performing arts education, schools of all
levels were closed and all face-to-face classes were canceled. This is unprecedented as practitioners in
performing arts are among the least likely educators to embrace technology. Sage on the stage or follow
the master used to be seen as the “only way” of teaching and learning (T&L). COVID-19 made the
mission impossible, possible. Major performing arts conservatories and academies around the world had
to adopt the online model. The show must go on. 

A team of researchers conducted a study examining the impacts of teaching and learning in performing
arts due to the COVID-19 pandemic. It took place at a reputable conservatory in Central Asia with
approximately 1,000 students and 110 teachers. 162 students and 76 teachers from the School of
Dance, Drama, Chinese Opera, Film/TV, Music, and Theatre Entertainment Arts participated in the
study. The study focused on the use of technology, the T&L environment, and the available support. The
goal was to assess whether or not performing arts education can be continued online with the existing
technology, space, and support. 

The study revealed that the online model worked and it provided necessary rigor in teaching and
learning. Device accessibility and network stability were problems. Online environments hindered
teaching and learning. However, students counterargued that the online model provided greater flexibility
and personal development. In other words, the digital era learners were more accepting of the online
model than their teachers. This paper discusses opportunities for better planning and forward-looking
T&L experiences of performing arts education in the post-pandemic world. The study contributes to other
types of practice-based subjects, such as sports, medical science, and more.

Keywords: Performing arts, teaching and learning, online, covid 19, technology.
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Abstract 
Starting from reflections on the use of structured material in the teaching of Mathematics at school, we 
focus on the usefulness of Lego® bricks. In particular, we present a project of activities concerning the 
study of arithmetic multiplication and its properties, to be presented to 6-7 year old primary school 
students. The activities will be effectively realized thanks to the collaboration with a start-up dedicated 
to the promotion of scientific culture and the teaching of S.T.E.M. In future works, we will present the 
results. 

Keywords: game, multiplication, bricks.  

1 INTRODUCTION  
The game, since ancient times, has represented a privileged dimension in children's maturation and 
growth processes. From Piagetian studies to Freudian theories, the idea attested is that by playing 
children learn to manage and cope with the outside world by making contact with reality. [5] [6] 

In fact the game can take on different connotations and pass from a free, spontaneous game to a 
structured game, with a regulatory function and a strongly oriented structure. The different types of 
elements, that make up the structured material, are with each other in a relationship of equality, order 
or symmetry in accordance with some variables that characterize their essence: the shape, the colour, 
the dimensions, the consistency, the manipulability, etc. Jean Piaget emphasized, unequivocally, how 
knowledge passes from the need to concretely manipulate objects and actions on objects in the world 
to the ability to mentally represent them in an increasingly abstract and symbolic way. The thesis that 
here we intend to support is that an appropriate and varied use of structured materials (and, 
specifically, Lego® bricks due to their particular configuration) favours the acquisition of some 
mathematical concepts as processes and as objects. [9] [10]  

Starting from reflections on the use of structured materials in the teaching of Mathematics at school, 
we focused on the usefulness of Lego® bricks. In particular, we present a project concerning the study 
of arithmetic multiplication and its properties, to be presented to 6-7 year old primary school students. 
The activities will be effectively realized thanks to the collaboration with a start-up dedicated to the 
promotion of scientific culture and the teaching of S.T.E.M. [7] [8] 

The project as a whole foresees to deal with various topics within the curricular path of primary and 
lower secondary school. They are faced according to criteria that are not the traditional ones of school 
times and ways but for "connected concepts" [2]: starting from the proposal of a problem we try to 
dissect mathematical concepts that derive from its resolution, according to paths / guide suggested by 
the teachers and by the operative files. For example, in the pilot project aimed at a second class, 
multiplication in the set of natural numbers and its properties are dealt with and, through the guidance 
of the teacher, we then move on to address the concepts of similarity, fully exploiting the potential 
characteristic of Lego® bricks; it is possible, in fact, to deal with the latter notion both in the plane and, 
above all, in the three-dimensional space. 

2 GAME IN LEARNING PROCESSES: FREE PLAY AND STRUCTURED PLAY  
Always, in the psycho-pedagogical theorizing processes on the nature of knowledge and the dynamics 
of its evolution, scholars have carefully focused on the nature of the game in the evolution of anthropic 
phenomena, outlining some distinctive features that specify its essentiality in terms of development of 
human thought.  
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Among these it seems appropriate to mention: pleasantness, with its emotional and satisfying 
implications, able to stimulate the child's motivation to act. Spontaneity, which makes the game free 
from constraints and animated by the simple desire to act without impositions and without forcing on 
the part of the adult, thus becoming a precious opportunity for a progressive reworking of reality. 
Regulation: despite being free play, the game implements a series of actions that necessarily respond 
to implicit / explicit rules of a contextual and physiological nature. Freedom: although there are rules to 
respect, the child who plays has a large margin of action, learning to manage the rules independently 
and discovering their essentiality, their negotiability and their flexibility. Discontinuity, an element that 
interrupts the daily routine and is based on the idea of script, that is an action which, while repeating 
itself systematically, takes on a different interpretation each time and a different creative variant. 
Fiction and symbolic play, which represent the essential prerequisites for the knowledge of reality 
through the perception and subsequent representation of the world and the action schemes for acting 
on world objects.  

Once we have analysed the essential characteristics of the game and the peculiarities that specify its 
effectiveness / efficiency in the learning paths, we now pause to reflect on the elements of the game in 
its intrinsic and extrinsic dynamics. 

3 STRUCTURED GAME AND STRUCTURED MATERIAL IN LEARNING 
PROCESSES  

The game can take on different connotations and pass from a free, spontaneous game to a structured 
game, with a regulatory function and a strongly oriented structure. In this case the game assumes an 
orientation projected towards a precise configuration in which all the elements present themselves 
linked by a precise network of relationships. The different types of elements that make up the 
structured material are, that is, between them in a relationship of equality, order or symmetry in 
accordance with some variables that characterize their essence: the shape, the colour, the 
dimensions, the consistency, the manipulability, etc..  

The use of structured material basically responds to some principles and is in line with some study 
perspectives and related psycho-pedagogical macro-theories of reference which, although born in an 
autonomous and independent manner, are in some way related to each other. The first theory to 
which reference is made is the Gestalt theory, according to which the act of knowing is grasped in its 
global form, as insight: here a game is interpreted as more than the sum of the single elements and 
the single actions necessary for its realization. An example can be provided by the action of building 
miniature elements of lived reality (houses, trees, castles, etc.) with wooden blocks or Lego®.  

What, first of all, is perceived is the finished product in its essentiality but what makes it possible to 
realize it is the totality captured in the set of individual micro-actions necessary for the realization of 
the product. Specifically, each micro-action makes no sense if it is not oriented towards the final 
product, captured, in essence, in its holistic dimension and in the entirety of its being. The Gestalt, 
therefore, as a theory of the whole, leads us to understand the world by synchronizing the mind on the 
perception of form, symmetry, equality. 

Another theoretical horizon we refer to is the constructivism which certainly has its epistemological 
roots in rationalism, empiricism and the idea that every subject learning does not have direct access to 
the reality that surrounds him. Knowledge is a continuous and constant mental action / construction / 
organization / representation of the outside world through experience.  

The scholar who contributed most to giving life to the concept of constructivism was, without a shadow 
of a doubt, Jean Piaget who, thanks to his genetic epistemology, postulated and developed a theory of 
knowledge that provides for development by cognitive stages and levels of development. He 
unequivocally emphasizes how knowledge passes from the need to concretely manipulate objects and 
actions on objects in the world, to the ability to mentally represent them in an increasingly abstract and 
symbolic way. The distinction between different types of games finds its theoretical matrix precisely in 
the psycho-pedagogical reflections of the Swiss thinker. 

Based on the assumptions of Piagetian theory, the game can be divided into some types of reference: 
the symbolic or fictional game where the child identifies himself in various roles, simulating behaviours 
and emotions and experiencing their essence; the creative-expressive game that allows the child to 
express himself freely without limits and without prohibitions; the game with rules where the child is 
bound by rules that orient the learning processes towards expected behaviours; the construction game 
(where we certainly place the use of Lego®) allows the child to explore and enhance his cognitive 
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skills, mostly related to logic and the ability to critically discriminate possible paths in terms of solving 
problem situations (“Problem solving”); finalized games are an important tool to know the child's level 
of learning and the perceptual, logical, linguistic abilities acquired. [4] 

Also in this specific case, the use of Lego® favours learning processes by stimulating cognitive 
functions. The essential characteristic of this material is to present a precise, clearly identifiable and 
predefined structure based on specific and clear variables (the colour, the presence of identification 
points commonly called pixel, etc.).  

In our experimentation, the main purpose is not expressly oriented towards verbal behaviour (which 
nevertheless represents an element of fundamental importance) but to the acquisition of mathematical 
concepts of fundamental importance starting from primary school, such as arithmetic operations with 
their properties, similarities, fractions, symmetries, numerical sequences, etc., stimulating the properly 
cognitive functions. 

4 THE LEGO® STRUCTURED MATERIAL IN LEARNING MATHEMATICAL 
CONCEPTS  

The thesis that we intend to support here is that an appropriate and varied use of structured materials 
and specifically of Lego® bricks (due to their particular configuration) favours, without a shadow of a 
doubt, the acquisition of some mathematical concepts both intended as processes and intended as 
objects.  

On the basis of the above, it is highlighted that they represent a solid bridge for the formation of 
mathematical concepts and the understanding of abstract symbols. But, as admirably explained in 
[11], the use of structured material (in our specific case Lego®) can only stimulate thought through the 
administration of authentic and significant problems in contexts contextualized to the significant expert 
of each learning subject.  

The researcher on the topic writes that in these environments the students manipulate structured 
material in an active and pleasant way, in a situation of strong interaction and dialogue between 
students and between them and the teacher. Very often, however, these artificial environments (tools 
and structured material) were an end in themselves and led exclusively to epidermal learning. In the 
sense that, as D'Amore claims in [3], making use of these tools, it rarely happens that the student, 
faced with a problem of the same type, but in a different environment, is able to transfer knowledge 
from one situation to another, in a natural, implicit, spontaneous way, without specific cognitive 
demands for the new learning situation. That is, the cognitive transfer [1] does not occur automatically: 
from an "artificial" knowledge, tailor-made, in an appropriate and specific environment, to generalized 
knowledge, that is, the ability to produce cognitive and procedural skills, in an appropriate and specific 
environment, to generalized knowledge, that is, the ability to produce cognitive and procedural skills 
procedural in other situations. Cognitive and procedural skills often remain anchored to the area in 
which they are achieved: knowledge is not known to be transferred except in special cases. 

The use of structured material must, therefore, meet the basic requirements of authenticity and 
contextualization in order to be able to consolidate learning and knowledge in a meaningful, effective 
and efficient way.  

The project designed here with Lego® material follows this preferential path, connoting itself as 
operational proposals in line with all the principles of personalization of learning and as a proposition 
of reality tasks close to the personal expert of each individual student. 

Its use is especially useful in the formation of abstract thinking with a view to a close relationship 
between the child's daily experience and the mathematical and geometric concepts with which he will 
have to face in his training / education path.  

Children have a practical experience of space, depth, width and height, elements thanks to which, in 
fact, they measure themselves daily in their life experiences. Maria Montessori had already 
understood the high value of structured materials in the development of children's cognitive abilities, 
recommending their systematic and reasoned use. Child, during his growth path, is constantly looking 
for symbolic support structures for the corroboration and representation of concepts that he 
experiences, unconsciously, in the context of life.  
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In our opinion, Lego® represent a support of considerable interest for the stimulation of the sensory 
manipulation functions of many of the mathematical concepts and of abstraction and conceptualization 
of the same.  

The sense of curiosity that Lego® has always aroused in the child, together with the pleasure and 
curiosity associated with their use, make it an elitist structured material, capable of evoking interest 
and motivation in the child, leading him in a more direct way to master actions. and contextual learning 
situations. 

5 THE PROJECT  
The proposed activity was designed according to the purposes and directives described above and 
arose under the stimulus of a collaboration with BeMotion S.r.l., innovative start-up with a social 
vocation aimed at promoting scientific culture, teaching S.T.E.M. subjects and the exclusive territorial 
licensee of the method and the brand Brick4kidz®. This company operates in the development, 
production and marketing of a teaching service for S.T.E.M. for children made through the use of 
LEGO® bricks, LEGO products. 

The project as a whole foresees to deal with various topics within the curricular curricular path of 
primary and lower secondary school. They are approached according to criteria that are not, however, 
the traditional ones of scholastic times and ways but, we could say, for “connected concepts”: starting 
from the proposal of a problem, we try to dissect the mathematical concepts (arithmetic and 
geometric) that derive from its resolution, according to paths / guide suggested by the teachers and by 
the operational form. In the pilot project aimed at a second class, we deal with the multiplication of 
natural numbers and its properties in the set and, through the guidance of the teacher, we then move 
on to address the concepts of similarity; taking full advantage of the characteristic potential of Lego® 
bricks it is possible, in fact, to deal with this last notion both in the plane and in the three-dimensional 
space. 

At the same time, we begin to tackle the concept of proportionality in an elementary way and, in the 
geometric field, we touch on the notions of area and surface of a plane figure as well as of volume of a 
solid. The succession of activities and the playful context linked to the use of legos allow us to 
anticipate these concepts also thanks to the marked use of a practical manipulative activity.  

We specify that, contrary to what we do for the concept of multiplication, the treatment of these other 
mathematical subjects is not punctual and exhaustive, but aims only to anticipate the concepts of 
similarity and proportionality that will then be treated in subsequent classes without here pretending to 
formalize them, notions and results. These other concepts are introduced to prevent any mis-
conceptions related to the acquisition of intellectual skills, especially with regard to the properties of 
multiplication, often poorly treated in school texts, as well as to show the connection between 
algebraic aspects, such as multiplication and its properties, and the geometric concepts of area 
volume and similitude. The primary purpose of the action remains, first of all, to favor the refinement of 
a conceptual framework of reference (scaffolding) capable of creating the right conditions for an 
effective and efficient educational path. 

Precisely due to the peculiarity of its approach, although closely linked, the various activities can be 
separated and presented according to the traditional time frames of school activities or used for extra-
curricular lessons. They provide perfectly independent forms and materials, both as a guide to the 
teacher, and operational for the pupils involved in the experience. 

Furthermore, each form has well-defined goals of the task, disciplinary objectives of the process and 
product, prerequisites necessary for facing the task, the setting in which students must immerse 
themselves in the class, the materials that the teacher must acquire the most appropriate and 
pertinent reference strategies and methodologies for the execution of the activity. 

5.1 The forms  
The activity is suitable for children at the end of the first year or in the first period of the second year of 
primary school. The concept of multiplication and the properties of arithmetic multiplication are given 
to pupils starting from the solution of a problem.  

The class group is divided into small groups of three / four students; these are invited to identify 
themselves in the role of architect with the task of renovating the (rectangular) classrooms of an ideal 
school of which they have a model built with Lego pieces and to do this they are obliged to identify its 
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capacity. Each group has the task of renovating a single classroom and the different groups have 
classrooms of different sizes. It is specified that capacity means how many students can enter the 
classroom, assuming that each student can occupy the position of a pixel.  

In this first activity, the children concretely manipulate the objects at their disposal. The few constraints 
that the problem poses leave small architects free to use all the strategies that come to their minds to 
implement; certainly they will tend to count the individual pixels but, using the objects provided to 
them, it is expected that they will try, even if prompted by the teacher, to play with the pieces and then 
use them to measure these capacities. In fact, at their disposal there are pieces of suitable 
dimensions, pre-established by the teachers, all of one width but of various lengths.  

After this game, the forms at their disposal lead students to think about the actions materially 
implemented and to formalize the concept of multiplication. Here in fact, the base is represented, with 
the perimeter of the classroom and the pupils are invited to reproduce the actions already performed. 
Examples of the forms provided are given below:  

Think back to how you 
counted the capacity of 
the classroom. Try to 
illustrate on the drawing 
what you did with the 
Lego 

 

 

Answer the questions: 1. What pieces did you use?  
 
 
2. How many have you used? 
 
 

1. 
 
 
2. 
  
 

 Try now filling the classroom with the 
other pieces at your disposal. 

 
 

 1. What pieces did you use?  
 
 
2. How many have you used?  
 
 

 
 
 
2. 
 
 

 One pupil can sit on each pixel. How 
many children enter the classroom? 

 

Form 1.  

The teacher will formalize their manipulations and their reasonings by introducing them to the concept 
of multiplication. It is always advisable for the teacher to illustrate and read the card with the pupils 
who, for their age, may still have some difficulties in reading. 

It should be noted that the commutative property is already introduced in the form itself, which is 
therefore formalized by the teacher. After working with a classroom, the children will also work with the 
classrooms given to the other groups. 

The inverse problem is then given in order to consolidate learning, by means of a second sheet that 
contains exercises of the following kind:  
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Reproduce these drawings 
with Lego® and then write 

what multiplication represents 
 Did you succeed?  

How did you do? 

 

 

 
 
 
 
 

 

 

 
 

Form 2.  

The path, as mentioned, is bound to the use of some pieces predetermined by the teacher and must 
be studded with moments of comparison between groups that lead to a first idea of generalization of 
the results obtained. Furthermore, the operational forms dedicated to the pupils that accompany the 
activities foresee schematizations and modeling of the operations carried out in order to facilitate the 
passage of cognitive and procedural skills from a pre-built environment to generalized knowledge.. 
Also for this reason, there are continuous moments of confrontation with the teacher who must 
introduce adequate symbology and extend these concepts to problems in different contexts.  

The next form to be submitted to students serves to take steps forward in the sense of generalizing 
the concept and it is in fact expected that they will begin to use the symbols introduced by the teacher. 
The form is also used by the teacher to understand if they have correctly understood the meaning of 
repeated sum or if, having pieces of different sizes available, they can think of using them to cover the 
interior of the classrooms with pieces of different sizes. It is also following this form that the teacher 
introduces the concept of rectangle and area of the surface area of rectangle.  

Build the classrooms with 
Lego. 

How many children can the classroom 
contain? Write the corresponding multiplication 

 

 

 
 
 
 

 

 

 
 

Form 3.  
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The last form of this first phase leads to a stronger generalization and provides for the introduction of 
the concept of the Pythagorean times table, letting the children understand that it is a mnemonic 
method that they will learn to use to carry out multiplications faster. The teacher can choose to 
proceed to obtain with the same method all the elements of the tables that the students will begin to 
memorize.  

Calculate (if you want, use 
Lego pieces) the following 
multiplications: 

Multiplications:  Results: 

 4´5  

 7´8  

 6´7  

 6´2  

 2´6  

 5´4  

 3´2  

 
3´3 
… 

 

Form 4.  

The architectural problem initially given is then expanded: from the restructuring of the individual 
classrooms, we move on to that of an entire floor of the school and then of the three floors of which 
the building is made up, up to the expansion of the large classrooms on the ground floor. which 
involves the demolition of the common wall to create a single large theater. Due this strategy, the 
associative and distributive properties of multiplication are also progressively examined. In fact, the 
stimulus questions that will be asked are the following: “In your opinion, which floor can hold more 
children in total?”; “how many children enter the first floor, second floor and third floor?”; “do more 
children enter the classrooms on the ground floor or the theater after the renovation??”. 

The final activity consists in entrusting the children with a real map in which the simplification of the 
activities is lacking, in order to verify that the strategies used are correctly implemented in more 
complex and not facilitated situations.  

6 CONCLUSIONS 
This first project, designed for 6-7 year olds, is the result of a collaboration between the University 
Parthenope of Naples and BeMotion S.r.l., innovative start-up with a social vocation aimed at 
promoting scientific culture, teaching S.T.E.M subjects. The cooperation with this institution was born 
from the idea of enriching the activities already proposed with new proposals more oriented to the 
formalization of mathematical concepts, generally more difficult and less appreciated by pupils of any 
school level, compared to other school disciplines. With the same objective and equipping them with 
the same approach, we have designed paths on symmetries, fractions, Pythagorean numbers and 
numerical sequences, notable products in Euclid's Elements, equations, Ascii code, even working with 
the geoplan. Each activity will be brought into the classroom during curricular or extra-curricular 
courses in order to verify its effectiveness in terms of meaningful learning and efficiency in terms of 
conceptual understanding. 

Teachers are provided not only with the materials necessary to carry out all the activities but also with 
guide forms on the path to be implemented. 
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In conclusion, the path specified here starts from an epistemological basis that attempts to justify a 
particular and innovative didactic approach and is realized with operational proposals that are 
synchronized with the principles of the evolution of knowledge in all its forms 
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Abstract 
The aim of the research is to identify teaching methods that improve students' performance for an e-
learning course in Statistics of the three-year degree course in Economics. An e-learning teaching 
model aims at the acquisition of knowledge and skills through the electronic provision of content to be 
used independently (frontal teaching), and participation in online activities functional to the acquisition 
of knowledge (Interactive Teaching), under the supervision and support of teachers and tutors. The 
definition of the model starts from the analysis of the context and, through periodic activities of 
formative assessment, tries to improve the learning. Therefore, defining the e-learning model becomes 
crucial given the consequences on the student's learning. To this goal, two models were compared, 
one mainly based on frontal teaching and the other one on a mix between frontal and interactive 
teaching. The effects were analysed in terms of final mark and student satisfaction. 

Keywords: Covid-19; statistics; individualization; socialization. 

1 INTRODUCTION  
Because of the discomfort caused by the pandemic situation (Covid-19), today's society is experiencing 
the opportunities for students to acquire behaviours, knowledge, skills, attitudes necessary to actively 
participate in social exchange and the integral maturation of their personality have enormously 
diversified. Each person is subjected to very heterogeneous, but not irrelevant, stimuli. 

The promotion of the sense of belonging to community by the younger generations, of active 
citizenship, the right to educational success of young people and the prevention of early school 
leaving, the contribution of learning places become categorical imperative of great importance. 

The search for a constant and harmonious balance between learning outcomes that are the same for 
all (socialization) and personal paths that can be differentiated in places, times, ways 
(individualization), between rigidity and organizational flexibility, between maturational contributions 
that occur through learning formal and non-formal and informal learning, between compulsory national 
constraints and optional at the level of the institution at the service of the development of the personal 
skills of the students are certainly tasks of the entire organization of any institutional place. 

The aim of this research is to identify teaching methods that improve students' performance for an e-
learning course in Statistics of the three-year degree course in Economics. An e-learning teaching 
model aims at acquisition of knowledge and skills through electronic provision of content to be used 
independently (frontal teaching) and at participation in online activities functional to the acquisition of 
knowledge (Interactive Teaching), under the supervision and support of teachers and tutors. The 
definition of the model starts from the analysis of the context and, through periodic activities of 
formative assessment try to improve the learning. 

Therefore, defining the e-learning model becomes crucial given the consequences on student's 
learning. To this aim, two models are here compared; the one mainly based on frontal teaching and 
the other based on a mix between frontal and interactive teaching. The effects were analysed in terms 
of final mark and student satisfaction 

2 METHODOLOGY 
The situation of strong discomfort caused by the spread of the pandemic situation worldwide is 
generating complex and difficult to manage situations in family, social, health and school life contexts, 
especially at the level of the organization of meaningful, effective and efficient teaching actions. The 
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primary function of the school and university is to ensure an educational action capable of enhancing 
and stimulating the integral development of knowledge, skills, behaviors and attitudes of each 
individual learning subject. Surely today we are experiencing, in this sense, a very complicated and 
difficult to manage situation that conditions, first and foremost, the educational relationship, 
compromising the emotional-empathic aspect, especially at the level of direct interaction. From this 
point of view, the entire didactic approach has greatly changed, diversifying its salient aspects and 
contextualizing it in different areas of action, modifying the times, methods of interaction, management 
of educational supports and, last but not least, the definition of places.  

In this climate of elusive sociality, the categorical imperative at the educational level remains, without a 
shadow of a doubt, the full adherence to one's life context, to one's cultural and social roots, to the 
exercise of an active and proactive citizenship that will know reading beyond the boundaries of their 
own domain and knowing how to develop strategic skills functional to innovative processes and the 
needs of the future citizen of the world. It is a question of putting in place a training in dynamic balance 
between formal, informal and non-formal learning and developing a divergent and innovative thinking 
capable of countering the pitfalls of the world that contains us and that constantly puts us to the test.  

In this sense, educational institutions reflect changes in the socio-cultural context by responding to 
provocations according to a complex and adaptive vision of the educational system and of the 
teaching-learning process. The process of renewal of the dynamics underlying the educational 
interaction was, even before the advent of the pandemic situation, in the process of being redefined 
and restructured, founding its own innovative ideas within a didactic integrated by the essential 
support of technology and its branches (gamification, augmented reality, etc.). [6] 

The advent of the "Coronavirus" has accelerated the transformation times of the usual methods of 
approach to teaching-learning processes, exploring new transformative approaches, which, if some 
have been deemed ineffective, have had the great modernizing impact of the obsolete and not very 
contextual didactic procedures.  

The training processes, in fact, cannot exempt themselves from the contextual development of 
technologies and digital media. They reflect the new styles and new learning rhythms of young people, 
interpreting their different educational needs in the subjective, collective and special form (disability, 
specific developmental disorders, emotional-affective distress, socio-cultural and linguistic 
disadvantage) and determining conditions of complexity and of dynamism that characterize today's 
Italian school contexts. 

The school and university have the primary task of training the new generations to be workers and 
leaders in a world focused on digital that will require new skills and new ways of thinking. To be 
successful in life and work, the citizens of the future will need all the social, emotional and academic 
support they will be able to obtain through rich, diverse and flexible learning experiences. While 
technology has changed many aspects of today's society, educational and university structures have 
remained stuck in obsolete modes of educational interaction, very little attentive to the passage of time 
and the innovations in progress. Today we have technological solutions that can improve the entire 
school and university system, bringing it closer to the real life of students [3]. However, a systemic 
change is needed in which education moves from a teaching culture to a learning culture. In this 
sense, the search for a constant and harmonious balance between learning outcomes equal for all 
(socialization) and personal paths that can be differentiated in places, times, ways (individualization), 
between rigidity and organizational flexibility, between maturational contributions that take place 
through formal learning and non-formal and informal learning, between compulsory and optional 
national constraints at the school level at the service of the development of the personal skills of 
students is certainly the task of the entire organization of each school [1] [4]. 

Educating at Covid-time therefore means having the courage to get involved, go beyond the 
educational standards followed so far, redefine the traits of one's educational and pedagogical role. It 
also means reformulating a training and responsibility pact with one's students, re-evaluating the 
criteria underlying the educational and training action. 

Schools and universities are considered as communities of research, practices and relationships, 
keeping the sentiment of the educating community and migrant culture high and alive with a view to 
universalising the local and localizing the universal (glocalism ethical). However, it is necessary to 
reiterate that integrated teaching is not an emergency tool to be used only in difficult situations, but 
should represent a significant action tool for the training needs of the new generation of young people 
in training [5].  
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It is necessary that the established plans can be rescheduled on the basis of real risk, evaluating the 
effects they will have on the learning and serenity of students, on their motivation and on the stimulus 
to learn. The element not to be overlooked and on which attention must be focused is the fact that 
physical distancing does not in any way become a social distancing and that emotionally fragile, 
unstable and / or transgressive children can find the right coordinates to be oriented towards behavior 
ethically responsible and civilly balanced. 

3 THE STATISTICS COURSE 
The aim of the research was to identify teaching strategies that improve students' performance with 
particular reference to a Statistics course delivered in e-learning mode and part of a three-year degree 
course in Economics. Each course is based on an e-learning model identified to meet the training and 
participation needs of students [2]. 

The teaching model aims to favour the acquisition of knowledge and skills by the student, through both 
the electronic provision of contents to be used independently (teaching delivery), and the participation 
in online activities functional to the consolidation of knowledge in progress acquisition (interactive 
education). The educational and interactive activities are planned and carried out by the teacher and 
tutors. In defining the model, in addition to the contextual and disciplinary aspects, the modalities with 
which the evaluation practices for and of the learning will be carried out are of particular importance. 
Therefore, defining the e-learning model becomes essential as it then has direct repercussions on 
student's learning. The implemented e-learning model was influenced by various factors. First of all, 
the characteristics of the distance student who overcomes the barriers imposed by the space-time unit 
typical of classroom teaching and becomes unique because it differs from all the others in terms of 
"where" (the place where the remote course will be used), "when" (moments in which it has the 
opportunity to use the contents and / or participate in interactive activities) and “how” (holistic / 
serialistic learning style, ability to self-regulate one's own participation in the course, motivations that 
push him to attend the course, etc.). 

This recalls the need to build one or more typical profiles of the remote trainee enrolled in the telematic 
University that direct the definition of an e-learning model as appropriate to them. Therefore, the task of 
each e-learning model is to build around the student a learning environment that is as customizable as 
possible, in which the training activities are perceived as easy to carry out, stimulating and useful in order 
to achieve the final goal, motivating in this way as much as possible the intention to carry them out 

Our experimentation was conducted within the Statistics course provided in e-learning mode with 
about 400 exams per year distributed in 8 sessions for the First Year Business Administration Degree 
at the Unitelma Sapienza telematic university in Rome. 

For the Statistics course, an experiment was launched where two models were compared: one mainly 
based on teaching delivery (initial model, from now on Model1); the other involves greater use of 
interactive teaching (modified model, from now Model2). The comparison between the two modalities 
concerned the results in terms of final evaluation of the students' learning and their satisfaction. Both 
the models compared are of the blended kind (BeL - Blended e-Learning), proportionally modulated 
between delivery teaching (DE) and interactive teaching (DI). The two approaches are combined with 
each other with the aim of creating a didactic strategy functional to achieving the educational 
objectives stated for the course. 

Two seemingly opposite approaches, such as the dispensing and the collaborative, can effectively mix 
and become complementary: 

• the first, almost always centered on self-study supported by mono and / or multimedia teaching 
materials functional to the acquisition of the necessary knowledge for the development of the 
activities envisaged by the second  

• the second based, for example, on the collaborative search for a solution to a problem typical of 
the disciplinary domain at that time studied 

Content driven approach consists in the autonomous use of teaching material (e-content) as a support 
to individual learning (manuals, video lessons, supplementary and / or in-depth documentation, other 
digital resources for learning freely available online such as Open Educational Resources – OER). In 
the delivery approach, the teaching activity is seen mainly as transmissive and it is based on the 
creation of comprehensive, self-consistent e-content, which is entrusted with the task of didactic 
mediation, limiting the intervention of human actors to a minimum. 
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It works very well in contexts characterized by a large number of users (extensive training) even if its 
teaching effectiveness may be modest when the learning objective is not only knowledge and 
understandig, but also applying knowledge, make judgment as well as communication and learning 
skills. 

It is mainly based on student / e-content interaction and the use of teaching materials can be assisted 
through the pull action (on request)  

• aimed at providing an educational-methodological guide in the use of e-content, by a tutor;  
• for clarifications regarding the disciplinary content of the same e-content by the teacher (or by a 

content expert tutor). 

In defining the two models, the typical constraints of the context and the status of distance learner 
were considered: 

1 Entry at any time of the academic year with difficulty in identifying time frames that facilitate the 
proposal of time windows that facilitate the proposal of activities centered on interaction and 
collaboration (even if asynchronous) which, by their nature, require starting, intermediate and 
final schedules; 

2 Very variable number of students in courses with peaks of a few hundred students and 
consequent need, in the case of interactive teaching proposals, to adequately balance the load 
of teachers and tutors with self-evaluation activities; 

3 Students' need to use teaching activities complementary to the study of basic materials in a 
mainly asynchronous manner; 

4 The complementary didactic activities must be rewarding and not penalizing, i.e. they must bring 
an advantage (if completed) in the final exam without penalizing those who cannot / want to 
carry them out; in other words, while not mandatory, they must be proposed in such a way as to 
be perceived as useful / optimizing in the preparation of the final exam. 

3.1 The Model1 
The statistics course is normally structured in three teaching units. In the Model1, the program was 
analyzed by inserting from 15 to 18 video lessons or audio lessons for each teaching unit, two web-
conferences, self-assessment test at the end of some video lessons and one self-assessment test. 

To keep the attention awake, the video lessons were designed using various formats (videos, texts, 
photos, etc.)  and also alternating moments of use of content with moments of self-assessment. 

The active and / or interactive approach (“wrap-around”) is based on the concept of "active knowledge 
construction"; it induces to shift attention from the provided contents to "surrounding" them aspects 
such as application in specific contexts, in the presence of problematic situations, through problem-
centered strategies, experiential simulation, situated learning. It also works by creating didactic 
situations able to make the learner think and reflect on how to relate the knowledge / skills acquired 
with their practical use. 

The wrap-around approach tries to create, through network technologies, a bridge between student 
and teacher: it can be based on precise work assignments assigned to students with indications on 
the materials to be used, as well as on the methodologies, the work paths, the problems to be solved, 
etc. The approach is based on the student-teacher / tutor interaction with the latter which acts in a 
push mode, i.e. proactive, able to manage an interaction made of proposals (activities to be 
developed, online seminars, etc.), stimuli and what is generally functional to make a virtual space alive 

To complete the planning of the course, an e-tivity called “Statistics in practice” has been included. 
This e-tivity aims to stimulate interaction between students and between students and the teacher. In 
fact, by this e-tivity, the student will be able to analyze and solve a case study by experimenting with 
the concrete use of specific datasets. In particular, on a monthly basis, a case study with related 
dataset is presented through a webinar that students can also view in asynchronous mode and, after 
downloading the data, can perform statistical analysis useful for solving the case study.  

The delivery of the assignment by the student must take place within 7 days from the date of the 
exam. Each solved case study is assigned a maximum score of 3 points, which contribute to the final 
grade for passing the exam which is expressed out of thirty. The proposed model modulates delivery 
and interactive teaching according to the percentages of 73% and 27% respectively. 
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In the 2018-2019 academic two-year period, 1002 students attended the Statistics course; only 685 
students took the final exam. 68% passed the exam with an average grade of 22.4/30. Considering 
only the 685 students who took the exam, 35% of them took the etivity “Statistics in Practice”. The 
results of the examination of those who carried out this e-tivity “Statistics in Practice” were better than 
those who did not participate in the e-tivity  (Table 1).  

Table 1. 

Statistics in Practice Yes Not 

Total 239 446 

Students who passed the exam 182 (76%) 259 (58%) 

Students who didn’t pass the exam  57 (24%) 187 (41,9%) 

Average  23.6/30 21.8/30 

3.2 The Model2 
Starting from the 2020-21 academic year, the Statistics course has been redesigned giving more 
space to interactive teaching. The program and the teaching units have been preserved, however for 
each Didactic Unit from 12 to 15 video lessons or audio lessons and one self-assessment test was 
provided at the end of the Didactic Unit. The e-tivity Statistics in Practice was also maintained. In 
addition, a structured e-tivity called StatUp was added which was created through the Google 
Classroom platform. 

Stat-Up is an e-tivity that lasts 30 days and includes the following activities carried out according to the 
time sequence shown in the Figure 1:  

- Basic knowledge entry test;  
- A summary Webinar for each of the three teaching units with attached summary maps; 
- A meeting of the type "The teacher answers" for each teaching unit; 
- A test with formative evaluation at the end of each teaching unit;  
- Interaction between students and student-teachers through the Stream. 

 
Figure 1. from Cavicchia C., Sarnacchiaro P. - The effects of a new e-tivity on students’ performance  

and satisfaction in an online course, 2021. SUBMITTED. 

Participation in the StatUp activity is optional and the launch, with the related adhesion campaign, was 
made in the thirty days prior to the start of the activities. 
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The new teaching model modulates delivery teaching and interactive teaching in a different way 
compared to the first model, balancing the two types of teaching more, bringing the percentages to 
59% and 41%, respectively. 

The meeting "The teacher answers" consists of 

1 a preparatory phase: in the week preceding the webinar, the objective is clarified to the 
students, materials on the topics covered by the webinar are provided. They are asked to 
formulate 1-2 questions to ask the teacher / tutor; 

2 a phase of conducting the webinar: the teacher introduces, immediately answers the questions 
received in phase 1, deepens the topic, moderates the discussion with / among the students; 

3 a synthesis phase: after the online event, students are asked for individual activities that are 
functional to facilitate the synthesis of what has been discussed and deepened. They can be 
asked to develop an artifact such as a text document, wiki, concept map, etc.; 

4 a feedback phase: you can decide whether or not to provide feedback for the students (this 
must in any case be declared at the beginning of the activity). The feedback is didactically 
advisable, however this is difficult to implement in the case of particularly numerous 
“classrooms”. This type of approach is often recognized as useful by students when placed 
downstream of one or more teaching modules, as a "stop-and-go" moment before facing the 
next block of modules, that is, as a formative evaluation tool. 

The role of the teacher / tutor can be outlined according to the following tasks:  

• pull-type learning support, answering questions for clarification on the contents or proposed 
activities; 

• push action by proposing and managing optional complementary activities such as discussion 
forums or webinars, taking care to define participation rules and forms of accreditation. 

4 RESULTS AND COCLUSIONS 
In order to evaluate student results after the introduction of the e-tivity StatUp, we considered the 
results of the exam session between May and July 2020. In this time interval in total 265 students 
were booked for exams; of these only 186 (just over 70%) actually took the Statistics exam. The 
students passed were 60.7%, less than those of the two-year period considered previously where the 
promoted were 68%. However, the performances were profoundly different between those who 
participated and those who did not participate in the e-tivity StatUp (see the table 2). In particular, it is 
interesting to note that the percentage of promotion of those who have performed StatUp was 83.3% 
against 52.2% of those who did not attend the e-tivity StatUp. 

Table 2. 

 Statistics Statistics 
StatUp Total 

Students who have taken the exam 126 60 186 

Students who passed the exam 66 (52,2%) 50 (83,3%) 116 (60,7%) 

Students who didn’t pass the exam 60 (48,8%) 10 (16,7%) 70 (39,3%) 

Average 23/30 24/30 23.4/30 

To assess the satisfaction of the e-tivity, participants were given a questionnaire after the exam. The 
results show substantial student satisfaction with all aspects of e-tivity. In fact, almost all the 
characteristics showed an average rating of more than 4 on a scale of 5. The results are reported in 
the table 3. The only two characteristics that resulted in an average value slightly lower than 4 were 
the duration of the activity and the interaction with other students. It should be noted that the students 
expressed a particular appreciation for the usability of the platform; the students also greatly 
appreciated some aspects of the teaching such as clarity and involvement as well as the teaching 
material developed for e-tivity.  
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Table 3. 

Evaluation on the following 
aspects of the experience StatUp Mean Standard 

deviation 

Usefulness of materials 4.237 1.087 

Clarity of materials 4.105 1.071 

Involvement of the teacher 4.237 1.011 

Clarity of the teacher 4.237 1.011 

Interaction with other students 3.895 0.994 

Intermediate verification test 4.105 1.119 

Duration of the activity 3.763 1.157 

Usability of the platform 4.343 0.836 

Overall satisfaction 4.316 0.976 

At the end of the questionnaire on the satisfaction of the various aspects of the StatUp, participants 
were asked to highlight any strengths and improvement points of the initiative. 

The results of the survey are shown in the following figures 2 and 3.  

 
Figure 2. 

 
Figure 3. 
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Based on these results, the following improvement actions have been defined: 

1 For each edition of the classroom, some exercises to be carried out in the Stream will be 
proposed individually. Students will be given a solution time and each student will be able to 
propose their own solution. After the deadline, the teacher explains the correct solution. 

2 Multiple-choice or "limited response" tests will also be prepared in order to make correction 
systems automatic and simpler. 

Given the evidence of the results of this activity, experiments of this type will certainly be implemented 
in the following years also in traditional and non-telematic study courses.  It is in fact evident how 
much the new technologies have completely upset traditional teaching being, if properly exploited, an 
inexhaustible source of improvement possibilities. 

We want to underline that an experiment of this type can also concern, appropriately declined, 
subjects other than statistics. In our opinion it is particularly useful for all disciplines in which there is 
an exercise part that is hostile to students or, as in our case, the possibility of implementing case 
studies in which to apply the acquired knowledge. 
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A COMMON LANGUAGE? TO WHAT EXTENT? 

Jana Bérešová 
Trnava University (SLOVAKIA) 

Abstract  
Globalisation and the Internet have caused the differences between British and American English to 
diminish. However, in the educational context, it is still important to investigate the similarities and 
differences between these two main varieties in order to expose language learners to the variety they 
want or prefer to study as to their future studies or employment. The main focus of our research is to 
excerpt chapters taken from contemporary literary prose written in American English (50 pages) and 
those written in British English (50 pages), which will be thoroughly analysed and all the excerpts will be 
sorted out into specific groups due to their common features and then reasonably classified. The 
samples in American English will be compared and contrasted with their British-English equivalents to 
reveal the extent to which lexical items, grammatical patterns and spelling used in American English 
differ from its original language.  

Keywords: British English, American English, similarities and differences, convergence, divergence.  

1 INTRODUCTION  
The distinctive features of British and American English are commonly presented in the textbooks, 
grammar-reference books and lexical lists. The salient characteristic of American English is its accent 
that emerged in the so-called Sunbelt at the end of the 19th century and is commonly associated with 
present-day American speech [1]. In the first half of the 20th century, a huge number of immigrants 
arriving in the USA from different linguistic worlds assimilated within one or two generations. English 
became a medium which gave them common access to opportunity [1]. 

The first major account of American English, presented in Webster’s work, called An American 
Dictionary of the English Language, published in 1828, consisting of approximately 70,000 entries, gave 
this variety of English a clear identity and status [1]. Published in 1989, Webster’s Encyclopedic 
Unabridged Dictionary of the English language contains more than a quarter of a million entries and is 
supplemented by a number of documents, such as The Declaration of Independence, The Constitution 
of the United States, which allows readers to become familiar with the political system as part of 
American culture. In addition, it entails A Manual of Style that is based on the rules of grammar, which 
allows the users of American English to become confident in writing of all kinds [2].  

The reasons for breaking American English from British English are various, including the 
standardisation of informal speech (the consequence of adopting democratic principles and a general 
levelling of society), the levelling of social dialects and the integration of foreign elements (the influence 
from the languages of immigrants) [3]. As mentioned above, the most noticeable differences are in 
pronunciation, followed by numerous differences in vocabulary.    

As regards grammar of Standard English, Huddleston et al. argue that there are only a few minor 
differences between British and American English, justifying this view with an example of the use in 
British English She may have done in contrast with American She may have. Nevertheless, a different 
approach is adopted for colloquial English focussing on the use of the present perfect + already, when 
American speakers use the past simple instead of the British use of the present perfect. These examples 
simplify the way grammar is used in American English [4]. However, nowadays these varieties are 
converging rather than diverging, so it seems to be reasonable to focus on how common particular 
structures are in one variety or the other. The differences in the use of particular structures in the 
mentioned varieties are fewer in writing than in speaking.  

Comparing orthography in the varieties of English in question, the words like ‘few in number, small in 
scale, and easy to describe in full’ are used in contrast with extensive differences in pronunciation [4]. 
However, comparing grammar and vocabulary, applied linguists admit that there are far more numerous 
examples of the differences in terms of lexical items [1]. 

With regard to the spread of English and its widespread use as a language of wider communication, 
Graddol argues that it can give rise to anxieties about declining standards and language change. On 
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the other hand, due an increasing number of users of English as a second language, development of 
local varieties can be expected [5]. Linking to the national varieties of English, Smith carried out an 
experiment to discover whether this spread of English is accompanied by greater problems of 
understanding across cultures. It was not proved, but British and American native speakers were not 
considered ‘to be the most easily understood’ as well as ‘to be the best able to understand different 
varieties of English’ [6: 88]. However, learners of English or their teachers decide which model of English 
will be taught, learnt and used in the learning/teaching contexts.  

2 METHODOLOGY 
English is commonly used in technological and scientific development, economics and management, in 
new entertainment genres, which gives rise to new words and grammatical forms and ways of speaking 
and writing. According to Carter et al., many new ways of using grammar in British English come from 
American English. The reasons for this expanding of American English can be seen in the position of 
the USA as one of the leading countries in world economy as well as because of the influence of 
American popular culture, media and the Internet [7].  

Analysing the development of British English and American English, a lot of words that are used in 
American English came from different parts of the United Kingdom as people were forced to leave their 
homes due to many reasons. In many cases, these words were related to local or regional accents and 
were not part of Standard British English. Due to modern technologies, they started to be more visible 
as spoken performances were recorded and analysed. One of the examples can be the word gonna.    

In the Oxford English Dictionary, the word gonna is labelled as colloquial, especially US, which has its 
standard equivalent going to in the meaning ‘on the way to, preparing, tending to’ [8: 624]. However, in 
the online Etymology Dictionary, the expression is described as ‘existing in Scottish dialect, ganna, 
gaunna, recorded from 1806 as an attempt to represent the casual pronunciation of going to’ [9]. Carter 
et al. claim that ‘gonna is used instead of going to in informal contexts, especially in speaking and song 
lyrics’ [7: 212]. In the excerpted samples, it was used in the British book in the sentence The Scots are 
gonna lead the way, next year [10: 4] in the speech of a person who was proud of being Cornish.  

As British and American English are the main varieties, the aim of our study was to excerpt one chapter 
taken from contemporary literary prose written in both varieties aimed at the same genre – crime fiction. 
After the first reading of both chapters, it became more relevant to focus on more chapters to get as 
much material as possible. The book written in American English was David Baldacci’s novel, called 
Walk the Wire (50 pages), and that in British English was Robert Galbraith’s book, called Troubled Blood 
(51 pages), to have a similar scope of material. It was necessary to read both texts a number of times 
for the reason that it was not possible to notice all the elements at the same time.  

3 RESULTS 
The first analysed category refers to orthography. It can be argued that there were not many differences 
and the samples contain the ones that most non-native speakers are familiar with such as traveling, 
traveled in the sentence …little things she said let me to think she’d traveled around some [11: 39], 
which follows the rule that doubling the consonants occurs when the word ends in a stressed syllable. 
Doubling them when the last syllable is not stressed is an exception to the rule in British English. Apart 
from some regular differences such as color in the sentence … and saw things such as numbers in 
certain colors… [11: 5] in contrast with Creed’s nondescript face appeared in colour on the cover [10: 
30], other excerpted samples concerning orthography contained also examples that are specific due to 
their lower occurrence in the language such as skeptical in the sentence ‘Right,’ said Decker skeptically 
[11: 36] judgment in the sentence let her tell her story without being judgmental [11: 26] in contrast with 
Like Joan, Lucy had total confidence in her own judgement of her nearest and dearest’s best interests 
[10: 32]. Both books followed the commonly accepted forms for writing okay versus OK, for example, 
‘Okay,’ said Decker [11: 34] versus ‘OK,’ said Robin [10: 28]. 

3.1 Vocabulary 
As far as vocabulary is concerned, American crime fiction contained the words that are labelled as 
American for example, vest in the meaning ‘waistcoat’, e.g. …men in flame-resistant orange vests 
drove… [11: 11], road zip, which was an entry in the Merriam-Webster Dictionary in the form road zipper, 
metro in the meaning ‘subway’ [12], e.g. what you would pay in a lot metro areas [11: 49], apartment, 
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usually flat in British English, e.g. the apartment building [11: 49], guess in the meaning ‘forming an 
opinion’, e.g. I guess it costs too much to do anything else with it…[11: 10], a bunch of, labelled as US 
informal, e.g. a bunch of other businesses [11: 25], condo as an informal word for condominium, labelled 
as US, e.g. ..but I also have a condo in town [11: 26], etc. 

Searching in the etymology of some words, some entries help follow their origin and development, their 
transmission from one language/variety to another and their original and today’s meanings in different 
varieties. For example, the expression guy is used in the meaning ‘man’ in informal English, in both 
varieties [13]. However, searching for the etymology of the expression, there are two different meanings 
in the first recordings. In British English, there are two main meanings such as ‘an effigy of Guy Fawkes’ 
(in 1806) and ‘a person of grotesque appearance, esp. with reference to dress’ (in 1836). The latter one 
was originally used in the meaning ‘man/fellow’ in American English, recorded in 1847 [9].    

The American book contained the word folks in its meaning ‘people in general’ in the sentence He didn’t 
want to be around these folks at midnight [11: 26], while mentioning males in contrast with females, the 
word guys in the sentence There was a live band, four guys and a gal as the lead singer [11: 26]. The 
word gal is explained in the meaning ‘girl’ or ‘woman’ with a comment on possible vulgarity or dialectal 
pronunciation referring to its origin [2] and defined as slang pronunciation of girl [9], originally noted as 
a vulgarism. However, the online Cambridge Dictionary presented the word as informal and humorous 
in the meaning a ‘woman’ or ‘girl’ [13].  

Crime fiction written in American English contained a number of shortened or abbreviated words such 
as condo, combo, exec, ME, TOD or VENMO (a smartphone application that allows friends to send 
money to one another). The difference that was recognisable refers to the use of shortened forms, which 
was more frequent in American English, e.g. tats in the sentence ‘No tats or distinguishing marks,’ noted 
Decker [11: 17] in contrast with tattoes in British English, for example, He bore no tattoes, and in spite 
of the perpetual shadow of the heavy beard…[10: 4]. In general, British English is full of shortened 
words, the one which was marked as British in the dictionary was lino in the sentence The lino, which 
had been there since his childhood, was icy cold on his remaining foot [10: 31].  

While American crime fiction comprised modern words related to modern technologies or medicine such 
as TOD (time of death) in the sentence ...in far less than a week, which is the bare minimum, I put her 
TOD at [11: 17], British crime fiction embraced more expressions of French origin, e.g. the fait accompli 
in the sentence Having been offered the position, he’d quit his job and gone home to announce the fait 
accompli to his family [10: 7]. It cannot be generalised due to a limited number of pages, having been 
excerpted.     

3.2 Grammar 
As far as grammar is concerned, the samples contained the aspects mentioned in the previous articles 
such as the use of prepositions, the use of the past simple instead of the present perfect, the American 
English form gotten, the omission of and in the phrases with go, come, etc. and other forms such as the 
more frequent use of regular forms of the verbs, the omission of the use of substituted do after the modal 
verbs, etc. Some of the samples are shown in Table 1 to confirm that these aspects are still recognisable 
in American English.  

Table 1. American English versus British English 

American English British English 

I already ate my dinner [11: 24]. ‘I’ve just left the pub…’ [10: 26]. 

‘...the animals would have gotten to her… [11: 16]. ‘Tufty must’ve got news of the accident…’ [10: 25].  

‘I’m sure you have no problem with that…’ [11: 47].  ‘I’ve actually got a work conference call in the 
morning,’ said Kim [10: 17]. 

But some people went to jail and some went to the hospital 
[11: 31].  

…you were great when Jack was in hospital… [10: 34].  

He sat on the edge of his bed for a couple extra seconds… 
[11: 33]. 

‘I’ll be back in a couple of weeks’ [10: 34]. 

In this study, the focus was put on the frequency of the use of some grammatical patterns, which can 
be viewed as different. Most of our examples are in consistency with the conclusions of Biber et al. 
However, some of them need mentioning and analysing.  

0675



 

 

The first focus is on the use of question tags, which are generally presented as more common in British 
English than in American English [7, 14]. The excerpts from both books confirmed that the question tags 
were used in the ratio 14:6 in favour of British English, supported by right, all right and yeah. Crime 
fiction contained all the possible forms, for example, ‘You’re the Fed, right?’ [11: 29] or ‘Can’t hurt, can 
it?’ said Strike [10: 27].      

Due to the measurements of frequency, Biber et al. present the use of the word pretty [14: 545]. Apart 
from being marked as an adjective, the first meaning in the Cambridge dictionary is ‘quite, but not 
extremely’, labelled as informal adverb [13]. This adverb commonly occurred in the speeches of 
characters in the American novel, for example, ‘Her outfit was pretty normal’ [11: 36], accounting for 11 
samples, in contrast with the British use of very or really, for example, ‘Yeah, they’re really happy to be 
back in Cornwall’ [10: 36].     

Another example concerning the higher frequency of the use in American English is the use of as, the 
common subordinator used for manner and for time. The samples taken from the American novel 
embraced 7 samples, out of which 6 refer to time, for example, ‘What are those?’ asked Jamison as 
they neared their destination [11: 10]. The British novel contained when and while for linking the 
sentences into the subordinate clauses of time, however, as was used in 7 samples, e.g. …still wearing 
the clothes she’d put on at four-thirty that morning, as she watched the lit window…[10: 19].   

According to Biber et al., American news shows a marked preference for that over which in restrictive 
clauses, which contrasts to British [14]. The excerpted samples confirm this in 13 samples, in which that 
occurred, for example, ‘I’m one of the people here that know the Brothers well’ [11: 40] in contrast with 
none in the British novel. However, it contained who or which such as in the sentence Robin was fighting 
a feeling of depression which she knew was at least partly down to utter exhaustion… [10: 20]. What is 
more, whom was used in the speech of a narrator, e.g. …giving unsmiling nods to those few locals 
whom he could not ignore without causing offence,… [10: 12].      

As regards the use of indefinite pronouns, Biber et al. claim that British fiction employs pronouns ending 
in -one more widely than does American English [14]. The British National Corpus provides frequency 
measurements, in which the –body forms were 48.41 occurrences per million words, measured in 4,759 
hits taken from 1,371 different texts, while the –one forms were 145.09  occurrences per million words, 
taken from 14,264 hits appearing in 2,485 texts [15]. Regarding the excerpts, American crime fiction 
contained 29 indefinite pronouns, out of which 20 samples were –one forms, for example, ‘And I never 
told anyone’ [11: 40 ]. In 10 excerpted samples in British English, the –one form to –body form ratio was 
8:2, e.g. ‘You didn’t ruin anyone’s life,’ said Strike bracingly [10: 28].  

It can be concluded that both varieties keep with the rules of their standard forms and the differences 
can be seen also in the way of formulating the ideas. In the British text, the speech of a narrator included 
more complex language used within complex sentences, spreading over four lines. Nevertheless, the 
text written in American English consisted of shorter sentences, but complex ones as well. Although the 
topic is the same (crime fiction), the language used in both texts is significantly influenced by the authors 
of the texts. However, both of them are famous writers with a very well developed style of writing.    

4 CONCLUSIONS 
Although the British applied linguists claim that there are not so many differences between British and 
American English, based on the excerpts, it can be concluded that there are numerous differences, 
some of which the users of English are familiar with, but still many of them can be found randomly as 
they are not so frequently used. 

The claims that British and American native-speakers can comprehend one another without any 
problems support the idea that they use one language. Historically, many immigrants from the Midlands 
and the north of England settled down in their new country, bringing very different kinds of English, later 
enriched with English spoken in Ireland and Scotland. These people from different parts of the British 
Isles lived alongside each other and ‘the sharp division between regional dialects gradually began to 
blur’ [1]. As historians claim, England was at too great a distance to be a model of the language that 
was consistently influenced by other languages brought by the groups of immigrants who entered the 
country. On the other hand, politicians wanted to be separated from the system they had left. Crystal 
argues that language and political issues are very closely connected [1] and language started to diverge 
due to the efforts of separating from the old continent and creating a new nation on the principles of 
democracy and equality.   
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Nowadays, being so close communicating from one continent to another without any problems can be 
considered as a way of converging. Shaw’s quotation referring to two countries divided by a common 
language [1], which emphasised the process of divergence, is disputable as the process currently seems 
to be reversed. Although these two main varieties have influenced and are influencing each other 
significantly, both the British and Americans are proud of their languages and produce materials in their 
varieties to address the learners and users of English.  

It is still important to analyse authentic materials that allow of searching for the features that are salient 
for one of these varieties. Even though on a small scale, analysing the excerpts taken from both 
varieties, it can be concluded that the differences are recognisable.  
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IS IT POSSIBLE TO DEVELOP MEDIATION STRATEGIES IN 
CONVENTIONALLY-TAUGHT ENGLISH CLASSES? 

Jana Bérešová 
Trnava University (SLOVAKIA)  

Abstract  
The Common European Framework of Reference (CEFR) has introduced new concepts that reflect 
current trends in language teaching and acquisition research. Traditional concepts referring to four 
communicative skills were replaced by four modes of communication, the last of which, called mediation, 
was later elaborated in the CEFR Companion Volume. The views on language have significantly 
changed. It is currently seen as a vehicle to co-construct meaning while collaborating/co-operating with 
others in collaborative dialogues. This action-oriented approach is a challenge for teachers as it goes 
beyond communicative language teaching. The study focusses on finding out the opinions of student 
teachers who used to be taught in conventional classes but were exposed to new concepts in their pre-
service teacher training. The results presented in this paper are based on the student teachers’ 
responses. Being exposed to the concepts of mediation and mediation strategies development, the 
university students were asked to compare their experiences with language teaching/learning in the 
country and the introduction of innovative approaches to language education.     

Keywords: mediation, mediation strategies, conventional language classes, negotiating meaning.  

1 INTRODUCTION 
The Common European Framework of Reference for Languages (CEFR) introduced a set of concepts 
that are based on the reflection of language teaching practice. The CEFR introduces the approaches 
that are beyond Communicative Language Teaching (CLT). Richards claims that forward design typical 
for curriculum planning is currently shifted towards backward design, which means planning back from 
real-world action involving language [1]. The CEFR views learners as social agents who have their 
individual profiles and personal goals, and language is seen as a vehicle for communication. It 
emphasises that completing a real-life task (action-oriented task) requires the combination of general 
competences with communicative language activities (what) and communicative language 
competences (how) [2]. Based on the methodological message of the CEFR, language learning should 
focus on enabling learners to act in real-life situations, expressing themselves and accomplishing tasks 
of different natures [3].   

The national curriculum in Slovakia is based on the concept of developing communicative language 
competence, and designed on the use of Can Do descriptors for particular levels of proficiency. Since 
many textbooks, published in Great Britain, are claimed to be aligned to the CEFR, the Slovak teachers 
of English used the books that follow a syllabus that is based on grammatical and lexical progression. 
Grammar and vocabulary are embedded in a particular context; however, the practice of language is 
still traditional and the meaningful use of language is supported only by creative and professionally-
conscious teachers who are aware of their learners’ needs. These teachers support collaborative 
interaction between learners in pairs or groups. Their teaching aimed at developing learners’ 
competences and a variety of strategies that will enable them to use a target language effectively for 
communicative purposes.  

The CEFR introduces four modes of communication such as reception, production, interaction and 
mediation that reflect new approaches to language education. At the classroom level, the last mode 
(mediation) needs more attention in order to direct teaching and learning from traditional memorisation 
activities to those that are based on negotiating meaning and collaborative learning. Mediation is 
conceptualised in the CEFR Companion Volume and different aspects of it were provided with a number 
of relevant descriptors. Piccardo and North argue that individual processes are completely embedded 
in social and cultural processes and two concepts – agency and mediation – needed more than 20 years 
to be fully conceptualised and then operationalised for practitioners [3]. Language seen as the principal 
vehicle for mediation can be used to structure learning both at the individual and social levels, and as a 
semiotic tool, it facilitates both thought and co-construction of meaning and concepts. Currently, 
teaching languages require the use of tasks in collaborative group, discovery learning and problem-
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solving. Since language and culture are interrelated, a strong emphasis should be put on the culturally-
induced phenomena, and the role of culture should be conceptualised in language education.  

Mediation includes reception, production and interaction is complemented by the process of developing 
or facilitating the understanding of concepts. Mediation activities and strategies include a number of 
aspects and therefore different scales were elaborated within the project that resulted in the CEFR 
Companion Volume. Three main activities concern mediating a text, mediating concepts and mediating 
communication. Apart from the overall mediation scale, the CEFR Companion Volume introduces 7 
scales for mediating a text, which cover several aspects related to the text, as mediation can involve 
several languages, varieties or modalities. The descriptors refer to just Language A and Language B; 
however, in real life there can be more languages in the communication situation concerned. In addition, 
this category includes mediating a text for oneself such as note-taking or expressing reactions to texts 
produced by other people or transferring information presented in figures, graphs, etc. into a verbal text 
of information [4]. The second category (mediating concepts) is subdivided into two subcategories 
(collaborating in a group and leading group work), each of which has two different scales. As it is 
mentioned in the CEFR Companion Volume, in real-life contexts people do not understand one another 
due to a lack of familiarity with the topic or the field concerned. One of such reasons may be that people 
perceive the world differently and their behaviour, including language, can be influenced by their culture. 
Therefore, the last category (mediating communication) embraces three scales: facilitating pluricultural 
space, acting as an intermediary and facilitating communicate in delicate situations and disagreements. 
To make it clearer, the following table presents these subcategories and their divisions.  

Table 1. Three scales of mediation. 

 a) Relaying specific information 
 b) Explaining data 
 c) Processing  
Mediating a text d) Translating a written text 
 e) Note-taking 
 f) Expressing a personal response to creative texts 
 g) Analysis and criticism of creative texts 
Mediating concepts h) Facilitating collaborative interaction with peers 
Collaborating in a group i) Collaborating to construct meaning  
Collaborating to construct meaning j) Managing interaction 
 k) Encouraging conceptual talk 
 l) Facilitating pluricultural space 
Mediating communication m) Acting as an intermediary 
 n) Facilitating communication in delicate situations and disagreements 

Being able to deal with different contexts does not concern only the language proficiency. The users of 
target languages need to be aware of the conventions, conditions and constraints of the communicative 
context. Thus language education should focus on developing the techniques that are employed to 
clarify meaning and facilitate understanding. When language users are expected to accomplish the 
communicative tasks, they need to master strategies related to specific communicative activities. 
Mediation strategies presented in the CEFR Companion Volume refer to strategies that are needed to 
explain a new concept and those needed to simplify a text.  

Table 2. Mediation strategies. 

 Linking to previous knowledge 

Strategies to explain a new concept Adapting language 

 Breaking down complicated information 

Strategies to simplify a text Amplifying a dense text 

 Streamlining a text 
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Some of these strategies are essential for any learning context. General rules of pedagogy emphasise 
learning from the known to the unknown, therefore the same strategies are employed once learning 
something new. The higher level of proficiency the learners achieve, the more variable the contexts 
(genres and registers), in which language users are expected to receive or produce texts, are. Language 
learners need to know how to tackle the problems or to overcome obstacles. 

2 METHODOLOGY 
Master-degree students whose major is English are obliged to attend ELT courses, in which, besides 
mentioning the constraints of traditional teaching, the concepts referring to modern teaching in terms of 
English classes at primary and secondary schools are presented and explained. Apart from lectures, 
problematic areas of teaching English in the local context are commonly discussed and students try to 
solve the problems, working in groups. As mentioned above, the national curricula in English are based 
on the main concepts and proficiency levels introduced by the CEFR. However, language teaching 
seems to be different from the one that is expected to be performed by teachers. Vlčková states that 
Slovak students claim that the textbook is the mostly used material while learning English in their English 
classes [5]. Based on the results of the survey, Sucháňová and Vlčková make inferences from data 
collected via the questionnaire that some of the textbooks do not include tasks presenting realistic 
situations requiring the use of real-life language and that some topics are viewed irrelevant to students’ 
needs [6]. 

Due to the fact that students observe the classes at schools, in which they are later expected to teach 
within their pre-service teaching practice, they regularly comment on some teaching practices they do 
not consider good ones. Therefore, the aim of the study was to find out their opinions on the concepts 
presented in the CEFR Companion Volume, referring to mediation. This mode of communication was 
thoroughly explained at the lecture and discussed in the seminar. Then the students were given the 
questionnaire, comprising 22 questions, expected to be answered either by choosing one of the options 
(closed-end questions) in terms of 21 questions or writing some comments concerning one open 
question. This one was designed to get either explanations of the previously chosen options or to enable 
respondents to express their opinions.  

3 RESULTS 
Our study refers to the survey, in which student teachers of English, who had been explained the concept 
of mediation and mediation strategies and discussed the topic in reference to different scales in the 
CEFR Companion Volume, were expected to respond either by choosing options in closed-end items 
or to describe the teaching processes in open-ended items. All the answers, supported by a number of 
discussions during which the students could provide some evidence in relation to their statements 
presented in the questionnaire, have been analysed and summarised with the intention to achieve as 
many data as possible. An analysis of the responses contributed to drawing some conclusions 
concerning the intensity of traditional teaching and its impact on the introduction of innovative 
approaches into teaching English. 

The questionnaire was delivered to 26 students participating in the academic course on 4th May 2021, 
out of 33 regular attendees of this ELT course.  The number of questionnaires that returned back was 
17, which accounts for 65.38%. The questionnaire consisted of three main areas: one referring to their 
learning experience, another one concerning their perception of modern teaching and an open-ended 
task based on their opinions on the possibility of developing mediation strategies in conventional 
language classes.   

3.1 Learning experience 
The first part of the questionnaire was based on the questions, in which the process of encouraging and 
assisting students, studying English during their secondary-school studies, in developing different 
mediation strategies was measured. The students had to rate their previous learning experience on a 
scale of 1 (lowest) to 5 (highest).   
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Table 3. The survey of learning experience. 

 1 2 3 4 5 
1 17.65 23.53 29.41 17.65 11.76 

2 11.76 41.17 17.65 17.65 11.76 

3 - 29.41 23.53 35.29 11.76 

4 5.88 17.65 23.53 35.29 17.65 

5 17.65 5.88 64.70 11.76 - 

6 29.41 11.76 41.17 11.76 5.88 

7 23.53 35.29 17.65 23.53 - 

8 17.65 41.17 29.41 5.88 5.88 

9 5.88 23.53 23.53 35.29 11.76 

10 - 17.65 29.41 17.65 35.29 

11 - 35.29 29.41 5.88 29.41 

12 29.41 41.17 23.53 - 5.88 

The table above presents the students’ ratings referring to the way that they had been taught English at 
secondary schools. Their judgements are presented in the percentage achieved in each scale for a 
particular question. In general, the table shows that all the questions were not rated higher than 50%, 
except question 5, scale 3. Most students recognised that their teachers had assisted them to employ 
adapting language through paraphrasing and simplification (Question 5); however, their satisfaction was 
somewhere in the middle, not high, not low. Despite being aware of some processes related to adapting 
language, none of the students was completely satisfied with their experience.  

This middle scale was mostly chosen also in Question 6, in which students were expected to judge their 
teachers’ assistance in acquiring skills that would be useful in breaking down complicated information 
into parts, using bullet points. Only one student was completely satisfied. However, if developing these 
skills was based on presenting the main points in a chain of argument (Question 7), none of the students 
chose the highest scale, and other choices were slightly balanced.  

Question 4 ratings reveal that students were encouraged to provide examples and definitions, which 
means that their teachers trained them to make their ideas more accessible to others by reasoning and 
explanatory comments. Similarly, all the scales were chosen in relation to teachers’ encouragement to 
modify style and explain things more explicitly (Question 8) and to include background knowledge or 
details to expand the input source (Question 9). 

There were three questions, in which the lowest scale was not chosen by any student. Two of them 
were judged in scale 5 by the highest number of students as most of them were aware of the fact that 
their teachers had activated their prior knowledge once presenting new information. Question 10 and 
Question 11 in terms of being encouraged to highlight key information and distinguish between relevant 
and irrelevant pieces of information were not rated by the lowest scale. However, the emphasis on key 
information (Question 10) was more important than the one put on the relevance distinction as 35.29% 
of students circled scale 2 (Question 11).  

When the questions were closely linked due to their common topic, some answers were slightly 
contradictory. For example, 45% of respondents circled scale 4 for being encouraged to link new 
information to previous knowledge (Question 2); however, only 17% of students were encouraged to 
activate prior knowledge (Question 3).    

Focusing on the rest of the questions, the highest scale was commonly chosen by one or two students. 
This proves that the process of teaching they had experienced was quite traditional, better to say, 
conventional, which is consistent with the students’ comments, when discussing the use of authentic 
materials and learning English for real-life purposes (Question 1) and teachers’ attitudes towards their 
learning styles (Question 12).   

3.2 Modern teaching 
Once being asked about modern language teaching, all 9 items were ranked to the highest scale, with 
a slight hesitation in terms of developing communicative competence, reflecting on one’s own learning 
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and sharing one’s language experience with the peers, which were rated in scale 3 by the same student. 
Scale 4 was chosen by five students for the bullet point based on understanding one’s own learning 
style and strengths and by 8 students for the issue related to sharing one’s language experience with 
the peers. 

Students were familiar with the concepts of learner-centredness, learner autonomy, learning styles and 
strategies, an action-oriented approach, working in groups, using authentic materials, etc. They were 
able to distinguish between modern approaches to language education and teacher-centred 
approaches, for example, when teachers feel responsible for their students’ learning instead of trusting 
them that they take responsibility for their own learning, etc., and criticised teachers who follow 
textbooks, focusing on grammar and vocabulary rather than meaningful language use, never introducing 
authentic materials. Students mentioned a variety of issues that refer to the concept of modern language 
learning.     

3.3 Developing mediation strategies in conventional language classes 
The last item was an open-ended question, in which the students were to express their opinions on the 
opportunity to develop mediation strategies in conventionally-taught classes, giving reasons for their 
convictions. Only one student expressed the opinion that it is not possible to develop mediation 
strategies because conventionally-taught classes are based on different concepts, for example, 
translation that is used in conventional English classes mostly refers to word-for-word translation and 
the focus is put on the grammatical structures and a selection of proper words. This opinion contrasted 
with another student’s opinion. This student was convinced that it is possible to engage learners into the 
learning processes and make them responsible for their own learning, including the development of 
mediation strategies, if the objectives of language education are modified and different approaches to 
teaching target languages are employed.  

Most students recognised a variety of problems, which resulted in their opinion that conventional 
teaching lacks some of the concepts promoting holistic development and expressed some worries about 
a great deal of effort that is needed to be made if the goal of teaching is to achieve a particular level of 
competence in mediation. In their opinions, conventional language teaching is open to challenge. 
Modern society that develops quickly and constantly needs language teachers who reflect their teaching 
practice regularly and are ready to change their thinking, being more open to new ideas and active in 
making their lessons more attractive for their learners.   

4 CONCLUSIONS 
Language education has changed significantly since the CEFR was introduced in 2001. It takes some 
time to include some concepts into teaching practice and still many approaches are piloted, analysed 
and discussed. Once the focus of educating learners is intended to prepare competent users of target 
languages, the concepts such as authenticity, learner autonomy, active engagement in classroom 
activities, real-life tasks, development of learning strategies, cooperating and sharing with the others, 
etc. should be supported through the processes of awareness raising and attitude changing. 

Based on the CEFR, the use of tasks in collaborative groups should encourage language learners 
interact with their environment by exploring, searching for relevant information and looking for solutions, 
negotiating meaning, discovering how language works and learn it by using it. Including reception, 
production and interaction, mediation refers to the concept, in which language users are viewed as 
social agents being engaged in co-construction of meaning. In real life, any text needs to be processed 
or reprocessed, either written or spoken in one form and needed in another one, or it can be transmitted 
to other people who do not share the same knowledge or understanding, using the same language or 
different languages.   

The most frequently used word for introducing mediation as a concept into conventional classes was ‘to 
a certain extent’ or ‘to a lesser extent’. The respondents could recognise a number of problems: an 
excessive use of textbooks, no use of authentic materials, a limited space given to students to express 
their opinions and thoughts, etc. Conventional classes were considered traditional due to their teacher-
dominated nature and teacher-led discussions. Developing mediation strategies was appreciated as the 
students had more opportunities to be actively engaged in the learning process while co-constructing 
meaning in collaborative dialogues and were viewed as individuals employing their strategies consistent 
with their learning styles.     
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Abstract 
The paper focuses on the aspects of using project-based teaching methodology in an FLT classroom. 
It discusses the benefits of this methodology and how these benefits can be related to English 
language teaching. The arguments presented are supported with the filed data from a high school 
classroom. 

Current approaches to foreign language teaching (FLT) imply a wide use of methods which rely on 
both traditional and innovative techniques. This allows educators to introduce the students to other 
cultures, develop their learning and creative skills and boost the interest to language learning. Thus, 
many educational institutions focus on developing various methods that both expose students to new 
theoretical knowledge and encourage them to practice it in real life situations.  

Researchers have looked carefully at many advanced approaches to the organization of educational 
process. Project-based teaching is undoubtedly one of the best methodologies as it exposes the 
students to theoretical and practical skills that they are longing for. Thus, the paper dwells upon the 
nature and structure of project-based teaching as well as the aims educators can achieve with the 
help of this method.  

Keywords: project-based teaching, FLT, educational process, ICT, creative skills. 

1 INTRODUCTION  
Current approaches to foreign language teaching (FLT) imply a wide use of methods which rely on 
both traditional and innovative techniques. This allows educators to introduce the students to other 
cultures, develop their learning and creative skills and boost the interest in language. Thus, many 
educational institutions focus on developing various methods that both expose students to new 
theoretical knowledge and encourage them to practice it in real life scenarios.  

2 METHODOLOGY 
Prior to evaluating the efficiency of project-based foreign language teaching and highlighting its key 
features it would make sense to give and outline of its stages. 

Stage one is the preliminary stage for both the student and the teacher. At this stage, the teacher’s 
primary task is to stimulate the students’ motivation. Thus, we need to set the goals and help the 
student to choose the topic or the line of enquiry. The teacher’s main task is to provide necessary 
guidance to the students, highlight the key points, which the students have to cover in the course of 
their project. Splitting the students into groups happens at this stage. It is worth saying that at this 
point you can split the students into groups based on either students’ personal preferences or their 
command of the language so that you get balanced groups in terms of their academic potential. As 
soon as you have done this you can offer the students a brainstorming activity to work out the line of 
enquiry for the project if that had not been done earlier. The teacher can only fine-tune this process, 
thus letting the students enjoy research freedom. Not only do the students find the necessary 
motivation and set the goals, they also plan their work. At this stage they identify the milestones they 
need to reach and the information they need to gather to solve the problem at the heart of the project. 
The teacher functions as an assistant, who helps to set the goals and find the necessary sources of 
information.  

Undoubtedly, stage two is the focal point of project-based teaching, as the analysis and sorting of the 
information collected happens at this very moment. Next step is the implementation of the research 
findings. But what do we actually mean when we say ‘implementation’? In the current technological 
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environment, we cannot overestimate the importance of media resources, which reflect the outcome of 
the project. The role of the teacher in the educational process is at this stage of a mere moderator. 

At the final stage, stage three, the results of the study are verified and a conclusion is reached. The 
students analyze the results of their work and the work of their peers under careful supervision of the 
teacher. They are expected to reflect on both their achievements and points of growth [1].  

Apart from observing the three main stages of project-based methodology, it is crucial to remember 
about post-project analysis, i.e. to reflect on the results of the project and lessons learnt. This type of 
reflective thinking and discussion creates in the students the need for self-improvement and personal 
growth, something that even adults struggle with. 

3 RESULTS 

3.1 Problem statement 
Researchers have looked carefully at many advanced approaches to the organization of educational 
process. Project-based teaching is undoubtedly one of the best methodologies as it exposes the 
students to theoretical frameworks and practical skills that they are longing for. Let us look at the 
nature and structure of project-based teaching as well as the aims educators can achieve with the 
help of this method.  

In order to understand the peculiarities of project-based teaching we need to define it. Project-based 
teaching is a methodology that aims to use prior theoretical knowledge in practical applications and 
present the result in the form of a final product (multimedia presentations, short videos, articles etc.) 
[2]. Nowadays project-based teaching is considered by many to be a versatile tool, which ensures high 
quality of work and can be used virtually in any educational environment. 

3.2 Research questions 
Project-based teaching has been in the focus of attention since the 20th century. The roots of project-
based teaching can be traced back to Western educational tradition where it gained some popularity. 
John Dewey may safely be called the founding father of this methodology. Russian researchers also 
contributed to the development of this methodology. B.V. Ignatyev, M.V. Krupenina, N.K. Krupskaya, 
S.T. Shatsky, V.N. Shulgin and others actively studied the structure, components and positive 
outcomes which this method can yield [3].  

If we look at the historical timeline we can easily identify the key dates, i.e. milestones of project-based 
teaching. Let us have a closer look at how project-based teaching paved its way into global 
educational environment. 

1905 – First attempts to use project-based teaching in Russian educational institutions.  

1908 – D. Snedzen coins the term ‘project method’ in America. 

1911 – ‘Project method’ gets some momentum and its definition becomes fixed. The term is widely 
used in educational contexts. 

1918 – W. Kilpatrick publishes his seminal work Project Method, which contains the key components 
and structure of the teaching methodology for ordinary teachers to explore and use in their 
classrooms. 

1919 – A book Project Method in Education is published. It contains practical tips for teachers and was 
intended to introduce this method into day-to-day teaching. 

Researcher showed that there was a direct correlation between leadership, creative initiatives, critical 
thinking, as well as the ability to work with systems and flow of data, and participation in project work. 
This experience also works fine for solving practical tasks. The key to success is to make the students 
aware of their language skills and make them understand how to develop them in accordance with 
their interests and needs. 

It is important to understand that project-based teaching brings along individual approach, which in 
turn boosts motivation and desire to study in students [4]. 

Here are some upsides of practice-based teaching:  
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- teaching the students the skill to pick up the relevant sources of information; 
- increasing individual confidence;  
- building motivation; 
- creating environment where each member of the team feels successful; 
- building team spirit, developing communication and collaboration skills;  
- developing critical thinking; 
- finding solutions to problems.  

But is it a feasible approach in practical applications? Numerous interviews with educators from 
various educational establishments confirm that teachers see the benefits of this methodology. Here 
are a few positive factors which they mention: 

• development of cognitive interests in students; 
• understanding what students do during the lesson in order to use person-oriented approach to 

teaching; 

• giving the students a chance to lead during the lesson, thus mitigating the risk of burnout [5]. 

Project-based teaching allows an educator to use a variety of teaching techniques, including 
discussion, brainstorming, search and research methods.  

Moreover, project-based teaching has an immense potential for moral education. Many teachers say 
that students who are accustomed to this methodology tend to be more responsible and tend to finish 
the tasks they were assigned [6]. 

4 CONCLUSIONS 
An overview of projects as a phenomenon as well as methods of organizing project-based teaching 
and the analysis of students’ polls show that there is a correlation between the age of students, their 
interests and needs. 

How can project-based teaching improve the quality of foreign language teaching? One of the key 
factors is the building of motivation. Thanks to project-based teaching all students can share the 
feeling of success, regardless of their academic performance or other aspects. Students are given an 
opportunity to do something where they are experts. This creates a situation in which all members of 
the team are happy already at the earliest stage of the project. If students decide to do something they 
are very good at, they already know that they will manage. This in turn relieves a lot of stress from 
them and makes the students motivated. Consequently, we meet the students’ social needs like the 
need for communication, or the need to show their creative skills. Here we see that the students’ 
character and interests are taken into account [7]. 

Our data shows that project-based foreign language teaching has amazing interdisciplinary potential. 
The concept of meta-subject is at the core of current system of education. Such subjects as Literature, 
History, Geography, etc. can pair amazingly well with English. STEM subjects show equal potential. 
The interdisciplinary dimension boosts the motivation of students to study not only English, but also 
other subjects.  

We cannot deny that the 21st century is marked by a wide use of information technologies in all 
spheres of our lives. Naturally, the integration of ICT and project-based teaching became particularly 
important in English language teaching [8].  

It means that we managed to have a field test of a lesson of English which was prepared with all the 
requirements to project-based lesson in mind. Since our research paper focuses on project-based 
English language teaching in high school, we tested our model lesson with a group of 16 year olds. 
Our lesson focused on culture studies of the English-speaking countries. There was a good reason to 
choose this topic for the lesson. It is not a secret that one of the teacher’s tasks is to make their 
students well-rounded and broad-minded human beings. The students were asked to split into groups 
and present the material they have gathered using ICT. In the course of the first lesson the students 
discussed certain aspects of the task, assigned the roles and the corresponding tasks. It should be 
noted that the students were given limited time to fulfill the job, i.e. they had two weeks to find the 
required sources of information and extract the data they required. Two weeks later the students 
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presented their projects using ICT and multimedia, sharing what they had learnt about some aspects 
of the culture and language of the English-speaking country they covered in their project. It should be 
stressed that the results were presented in English. Doing a project in culture studies poses a 
particular difficulty, as students need to face such challenges as linguistically difficult texts, unfamiliar 
vocabulary, using ICT-resources and video clips in English. 

The fact that the students successfully accomplished the task shows that they are ready for such 
challenges. Thanks to group work, the students managed to overcome all the difficulties with ease and 
grace. Comfortable atmosphere contributed not only to good communication among students, but also 
boosted their motivation to study the English language and culture and accomplish the task. 

Summing up we can say that project-based teaching is one of the most efficient methodologies which 
allows both students and teachers to realize their potential, develop mobility and multifunctionality, 
competently respond to external aspects, and assess yourself and your peers. The key teaching 
principle at the heart of this methodology is the principle of collaboration and cooperation which is at 
heart of the interaction between the student and the teacher. 
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FURTHER EDUCATION MILESTONES OF THE MEDIATOR  
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Abstract  
The nature of mediation nowadays as a process of conflict solving with two or more involved conflicting 
parties and a mediator as a promoter of the progress with the purpose to reach a positive result are 
outlined in the study. It is considered that the functions of mediation process are not only finding a 
constructive conflict solution and maintaining and improving relationship, but also constructive learning 
about the world and relations, acquisition and approbation of new knowledge. The focus is on the 
condition that the mediator meets a strong tension working with the conflicting parties and the necessity 
to acquire new knowledge and skills of complicated mediation process is topical. The roles of the 
mediator are to facilitate communication between the parties in voluntary conflict solving; to manage the 
meetings, to explore mediation options and investigate mediation process. It means that the further 
education of the mediator should be multisided including philosophical, neurobiological, psychological, 
pedagogical, research, conflict management, sociological, dialogue development and legal aspects. 
That is why the study outlines the milestones which should serve as a basis of the mediators’ further 
education. The first milestone is a constructive approach focusing on transformative learning and it 
serves as a background in the implementation of further education process for the mediators. The 
second milestone includes nature, principles and methods of transformative learning. Thirdly a particular 
place is devoted to learning how to develop dialogical relations because dialogue is outlined as an 
instrument and integral part of mediation. The fourth milestone refers to skills crucial in the Fourth 
Industrial Revolution (4IR) in job and everyday situations, technological level and successful career 
development including digital and social ones: communication, problem-solving, teamwork and 
emotional intelligence. The fifth milestone comprises the mediator’s specific professional skills as: 
understanding of the situation between conflicting parties and peculiarities and development of 
mediation legislation in Latvia; the choice and implementation of mediation models. A transformative 
learning model of the mediators is presented in the study. The aim of the study is to outline the nature 
of the mediator’s further education milestones and to substantiate the transformative learning model. 
The main method of the study was the theoretical analysis of the milestones and the survey of needs of 
the further education of the mediators in Latvia.  

Keywords: mediator, further education milestones, transformative learning, constructive mediation.  

1 INTRODUCTION  
Mediation is a procedure in which the parties discuss their disputes with the assistance of a trained 
impartial third person(s) who assists them in reaching a settlement [1]. 

According to the Law of Mediation Article No.1 of Latvia Republic (2014) mediation is a voluntary co-
operation process during which the both sides try to get to mutually acceptable agreement for solving 
their disagreement by means of mediation [2]. 

Mediation is a form of conflict solving that is strictly different from a legal process. It is possible to deal 
with the conflicts from a positions of power or law or on the basis of the interests and needs of the parties 
of the conflict by means of mediation. The contribution of the mediator is to create an environment in 
which the conflicting parties reveal their true needs and interests and seek to understand them basing 
on reality and humanistic approach. The mediator promotes taking a decision that can bring as much 
as benefit and satisfaction as possible  to both the conflicting parties and other persons involved.  

Each person should be respected in communication and simple rules as treating people with equality 
and respect, considering and respecting others’ views, explaining disagreements, reducing 
misinterpretations, engaging in dialogues, asking for advice and deciding when to stand for a point of 
view are practical and effective both in work and everyday situations. So it is possible to avoid conflicts 
in many cases and give a contribution to positive interaction [3].  

European Commission for the Efficiency of Justice (CEPEJ) Working group on mediation has worked 
out the Guidlines as well as specific measures to ensure effective implementation of the 
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Recommendations in Council of Europe member states concerning family mediation, mediation in 
criminal matters, alternatives to litigation between administrative authorities and private parties and 
mediation in civil matters. Finally, the European Handbook for Mediation Lawmaking is an essential 
document for states wishing to develop a legal framework conducive to the development of mediation 
by drawing inspiration from best practices from other European countries [4]. 

It means that a mediator should be involved in continuous and systemic learning process considering 
that usually there are two objectives in the process of mediation: maintaining or improving relationships 
and finding a solution. That is why the further education should keep its multisided content including 
philosophical, neurobiological, psychological, pedagogical, research, conflict management, sociological, 
dialogue development and legal aspects. Five milestones of the mediator’s further education are 
substantiated in the study on the basis of the aspects. They are the following: a constructive paradigm 
focusing on transformative learning; nature, principles and methods of transformative learning; 
development of dialogical relations; skills crucial in the Fourth industrial revolution (4IR) and the 
mediator’s specific professional skills. That is why the aim of the study is to outline the nature of the 
mediator’s further education milestones and to substantiate the transformative learning model.   

2 METHODOLOGY 
According to the aim the research question is what is the content of the five milestones of the mediator’s 
further education and what should be the model of further education course.  

The objectives of the study were: 

- to investigate the five milestones of the mediator’s further education;  
- to  substantiate the model of further education course; 
- to clarify the needs of further education of the mediators of Latvia. 

A survey of 80 persons was used to collect data on their intentions and expectations of opportunities in 
further education courses. 

3 RESULTS 

3.1 Legal situation in mediation in Latvia 
The Law of Mediation of the Republic of Latvia (2014) states that the aim is to create legal preconditions 
for promoting mediation as an alternative means of resolving disagreements by promoting the 
harmonization and social relations [2]. 

In Latvia both mediators and certified mediators can practice. Primarily, the mediators seek a national 
certificate to come to the list of the court’s recommended mediators and get the opportunity to participate 
in state-funded projects. A candidate has to pass an exam in theoretical grounds and legal framework 
for mediation, the types of conflict analysis and processing, methods and techniques of mediation, the 
ethics of the mediator and the principles of the mediation process, protection of the rights of children in 
mediation. To apply for the exam, there must be a proof of 100 academic hour education. The certificate 
is valid for five years and if the mediator wishes to continue the certification another 100 academic hour 
education proof and 15 mediation evidences are necessary [5].  

The mediator has to take into account the psychological, emotional, cultural, philosophical, identity and 
other aspects depending on the peculiarities of conflicting parties. That is why the further education 
programme should comprise the courses of intercultural communication, constructivism, dialogical 
relations and didactics of their development, conflict management, the nature of mediation and its 
process, legal aspects, professional ethics and nowadays skills important in 4IR in relation to 
interpersonal relations and IT. The mentioned content is implemented through five milestones which are 
the ideological basis of the programme and pedagogues follow both the legal demands and maintaining 
or improving relationships and finding a solution. 

3.2 Five milestones of mediators’ further education  
A holistic approach to conflict and mediation is important to the mastery of a mediator because 
understanding of causes and consequences is a key to success in mediation and a constructive 

0689



 

 

approach is a theoretical background in the implementation of further education process for the 
mediators, and it is a the first milestone focusing on transformative learning. 

Constructive learning promotes independent, personal, active constructing of new knowledge and social 
interactions [6], [7]. Thus constructivism contributes to the development of a mediator as a free, 
independent, positive and socially active personality giving a contribution to communication with 
conflicting parties more successfully.  

Constructive approach [8] determines a framework for the second milestone including nature, principles 
and methods of transformative learning. The nature of transformative learning means that it is “the 
process of effecting change in a frame of reference” [9], [10]. J. Mezirow stresses that “a frame of 
reference encompasses cognitive, conative, and emotional components, and it is composed in two 
dimensions: habits of mind and a point of view” [11].  Through transformative learning a learner conducts 
deeper understanding of own and others feelings, assumptions, and opinions, as well as transformations 
are promoted by means of various learning ways and methods. Developing skills in five ways as 
relationships, critical reflection, direct and active experience, readiness for the transformative 
experience and discourse are recommended also in an online environment [12]. Considering each way 
appropriate combination of methods can be used. Role play is one of the leading methods in the 
mediators’ further education because conflict situations are understood better by means of the method 
promoting critical reflection. Playing a role each participant understands the conflict situation from 
various angles and according to J. Mezirow critical reflection is trained. The participants develop 
“understanding the nature of reasons and their methods, logics, and justification” [13]. 

A particular place in transformative learning framework is devoted to the development of dialogical 
relations because dialogue is outlined as an instrument and integral part of constructive mediation and 
they help both to solve conflicts and maintain good relations. One of the main ideas of further education 
of mediators is that they are prepared to promote conflicting parties to learn dialogical relations. 
Philosophy of dialogue, nature, components, barriers, benefits [14] as well as teaching of the method of 
dialogues are included in the themes of further education of mediators. 

Seven types of dialogue can be used in constructive mediation based on the analysis of mediation 
functions and stages, existing approaches and definitions of the concept “dialogue”: 

• dialogue, aimed at creating an atmosphere of cooperation in the mediation process; 
• recognizing dialogue during which a mediator and conflicting parties find out conflict data 

characteristics, come to a common understanding of its essence and legal grounds; it is the 
recognizing dialogue that can be conducted on the form of questionnaires; 

• discursive dialogue (discourse), which is the main tool of reaching the agreement by the 
conflicting parties; the mediator directs the discourse and, if it is necessary, sets its programme; 

• crisis intervention dialogue, aimed at recognizing and analysing emotions;  
• transformative dialogue, aimed at clarifying and drawing together the points of view, opinions and 

worldview of the conflicting parties; 

• provocative dialogue in which the opinions and thoughts of one or both parties of the conflict are 
provoked to gain confidence on stability and reliability of their thoughts and judgments [15]. 

The peculiarity of the method of dialogue, compared to traditional methods, is that parties form equal 
relationships with the purpose to examine a situation common to the parties in order to find a solution 
together. In this context, the effectiveness the mediator’s work effectiveness depends not only on 
knowledge, but also on professional experience and personal qualities. During the mediation process 
the mediator plays not only the role of intermediary, but also the important role of the teacher who shows 
and teaches the type of communication and structure for conflict resolution to the parties involved in the 
conflict. From this point of view the mediation process can be regarded as a learning process and, 
precisely, the adult further education process.  

The fourth milestone refers to skills crucial in the Fourth industrial revolution (4IR) in job and everyday 
situations, technological level and successful career development including digital, sociological and 
generic ones.  According to the World Economic Forum 2020 top 15 skills for 2025 are also essential 
for successful mediation and developing of analytical thinking and innovation, active learning and 
learning strategies, complex problem solving, critical thinking and analysis, creativity, originality and 
initiative, emotional intelligence and persuasion and negotiation [16] could be a contribution to the further 
education programme.  
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In mediation gender parity is important because respect and equality are essential factors which have 
an impact on making of dialogical relations between conflicting parties. A mediator has to consider the 
gender disparity phenomenon  because it is a real problem in all the world  and analysed in various 
investigations including annual WEF reports [17]. 

Mediation is developed by means of digital technologies, and it is a challenge both for mediators and 
conflicting parties. It claims an extra effort from all sides and can be organised only when conflicting 
parties wish to use this form of communication. Development of digital skills as well as keeping of digital 
safety should be included in the content of the further education programme.     

The fifth milestone comprises the mediator’s specific professional knowledge and skills as: 
understanding of the situation between conflicting parties and the choice and implementation of 
mediation models as well as legal items. The fith milestone comprises a multiple roles which are outlined 
by mediation expert D. Silvera: “mediators are generally lawyers, psychologist, educators or community 
leaders, or any mature adult with life experience - priding themselves on their impartiality and neutrality”. 
The following features describe functioning of the roles:  

- skillfully facilitate a structured communication process; 
- establish a polite atmosphere in difficult circumstances; 
- demonstrate empathy and respect; 
- empower the parties to express themselves; 
- encourage the parties to listen to each other; 
- aspire towards impartiality; 
- leave all decision making to the parties; 
- be aware of and manage own values; 
- be prepared to tolerate ambiguity [18]. 

3.3 Transformative learning model of mediators’ further education 
The teaching of mediators is carried out in small groups from 6 – 12 persons, allowing the educators to 
provide each participant with a feedback on the work in a group and to check the completed assignments 
and the final test. 

The training process consists of theory and practical tasks. A lot of time is dedicated to role plays and 
legal literature. The training is organized according to modular principles considering a mediator’s 
professional practice which can be in family affairs, commercial field, school and peers mediation and 
others. 

Milestones determine the structure and sequence of the elements of further education frame. 

 
Figure 1. Transformative learning model of mediators’ further education 

Constructive approach 
with an emphasis on 

transformative 
learning 

Dialogical relations Social and digital skills Specific professional 
skills 
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Fig. 1 reflects that mediators learn to use dialogical relations and promote their development between 
conflicting parties. They train social, digital and specific professional skills in the frame of transformative 
learning model. A teacher uses transformative learning principles and methods, and one further 
education course longs for 140 hours. There are 100 contact hours from which 50% of time is for theory 
and 50% for role plays and practical tasks. 40 hours are for individual work studying of literature and 
writing of tests. 

The teacher is a facilitator who gives a task to the participants of the conversation to construct knowledge 
about themselves, about other people and social norms. As a result, the participants play a significant 
role in the learning environment and process [19].   

3.4 Needs of further education of the mediators in Latvia 
There is a brief survey at the end of the course. 70 mediators from first 140 hours course and 10 from 
the second 140 hours course participated in the survey. The mediators from the first course desire to 
continue studies in the second course modules because certified mediators have to finish at least 100 
hours course to receive a certificate for the next five years. The further education programmes consist 
of modules and the mediators can freely choose them according to their interests and specialization. 
According to the survey the mediators are interested in deeper knowledge why and how is it possible to 
reach an agreement that is satisfactory for all conflicting parties as well as to practice role plays and 
interpersonal communication. 

A mediator in the process of mediation promotes both conflict solving and learning of dialogical relations. 
It means that conflicting parties become active participants through a dialogue.  

4 CONCLUSIONS 
Five mediators’ further education milestones determine both the pedagogical approach and contents of 
the programme and serve as a frame of it.  

An emphasis is put on practicing mediation skills by role plays in which participants play the role of the 
mediator and conflicting party as well as are observer of the role play totally. 

A further education programme provides a mediator with knowledge and skills to assess and conduct 
the mediation process involving conflicting parties so that they can get all the necessary information and 
understand how to reach the conflict resolution and develop dialogical relations.  

Mediation is a process where a mediator as a neutral person can implement a teacher’s role and 
facilitate parties’ education how to meet their needs in a constructive way. A mediator has to help and 
teach parties in the mediation situation looking critically at the conflict, examining the causes and 
potential opportunities of stabilising relations. 
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Abstract  
The development of analytical methodologies requires the study and performance of different steps 
which, in most cases, cannot be avoided due to the complexity of the analysed samples and the strict 
requirements the evaluation of contaminants is carried out. Based on that, the evaluation of each task 
and variable affecting sample preparation constitutes an aspect of great importance for the adequate 
development of any analytical procedure. In this regard, different approaches have been explored to 
evaluate the influence of each parameter and obtain the best conditions to carry out the preparation, 
extraction and clean-up processes commonly applied during sample preparation. The use of 
experimental designs (DoEs) by using statistical approaches, when novel procedures are carried out, 
involving the application of new extraction solvents, innovative devices or materials, the application of 
DoEs is controversial and the application of “one variable at a time” (OVAT) approaches provides a 
clearer and more general view. In this work, a practical approach has been carried out to initiate 
undergraduate students in the development of an OVAT strategy for the optimisation of a 
microextraction procedure based on the application of innovative green solvents for the evaluation of 
organic contaminants in complex samples. 

Keywords: practical learning, analytical chemistry, green chemistry, sustainability.  

1 INTRODUCTION  
Phthalic acid esters (PAEs) are substances widely used as plasticisers in the manufacture of industrial 
and consumer products as an inexpensive alternative to improve their quality and handling properties. 
However, despite their benefits, these compounds are not chemically bound to the plastic matrix and 
can easily be released into the immediate surroundings during pH, temperature or irradiation changes. 
This fact constitutes a potential hazard not only for the environment and biota but also for humans, since 
PAEs act as endocrine disrupting agents affecting the normal functioning of the body and, therefore, 
contributing to the appearance of different diseases such as reproductive disorders, diabetes, obesity, 
cardiovascular and liver issues, cancer, among others [1]. For these reasons, it is necessary to control 
and monitor this group of contaminants in foodstuffs and environmental samples. In this regard, the 
analytical procedures developed for this purpose should exhibit a high sensitivity that ensures the 
reliable determination of these compounds even at very low concentration levels, among other 
fundamental aspects. Due to the complex nature of these types of samples, sample collection, sample 
preparation and analysis are steps involved in analytical methods that require some attention to ensure 
that they are fit for purpose. In general terms, sample preparation constitutes the largest and most 
complex step which, in addition, has an important influence on the success of the subsequent analysis. 
With the aim of tuning up an analytical methodology, the assessment of all those experimental 
parameters that affect the preparation, extraction and clean-up processes of samples should be carried 
out in order to obtain the conditions that achieve both the best extraction efficiency and the highest 
selectivity towards target analytes. In this regard, different approaches have been proposed to perform 
these optimisation studies, such as experimental designs (DoEs) based on statistical analysis that allow 
the evaluation and study of the effects of different parameters simultaneously, as well as their 
interactions. This strategy is preferred within the scientific community since, apart from providing an 
optimal point with the most suitable conditions, also enables to decrease the number of experiments 
carried out in this part of the method development [2]. However, the bases of DoE are not easy to 
understand for undergraduate students and its correct application at this stage results very difficult. In 
addition, when new materials are involved in extraction procedures and there is not a consistent 
background knowledge about them, the use of DoEs does not allow a thorough investigation of their 
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influence on the different stages of the extraction process [3]. Thus, the one-variable-at-a-time (OVAT) 
approach is adequate to evaluate the influence of each parameter on the method performance, 
especially for novel scientists. 

Taking all these aspects into account, this study constitutes an alternative practice to introduce 
undergraduate students into the field of analytical research by using an OVAT approach to optimise a 
microextraction technique based on the use of alternative solvents, deep eutectic solvents (DESs), for 
the evaluation of plastic migrants in samples of interest. With this aim, the students carried out the 
selection and evaluation of different parameters including, type and volume of solvent and sample pH, 
using the extraction recovery as response variable. This approach provides an effective learning based 
on practical training, and a clear view of the relevance of sample preparation in analytical methods. 

2 METHODOLOGY 

2.1 Materials and reagents 
In this work analytical standards of di(2-methoxyethyl)phthalate (DMEP), diallyl phthalate (DAP), 
dipropyl phthalate (DPP), dibutyl phthalate (DBP), dicyclohexyl phthalate (DCHP), di-2-ethylhexyl 
phthalate (DEHP), di-n-octyl phthalate (DNOP), diisononyl phthalate (DINP) and DBP-3,4,5,6-d4 (DBP-
d4) from Sigma-Aldrich Chemie (Madrid, Spain) and dimethyl phthalate (DMP), diethoxyethyl phthalate 
(DEEP), diethyl phthalate (DEP), benzyl butyl phthalate (BBP), di-2-n-butoxyethyl phthalate (DBEP), di-
n-pentyl phthalate (DNPP), di-2-ethylhexyl adipate (DEHA) and dihexyl phthalate-3,4,5,6-d4 (DHP-d4) 
from Dr. Ehrenstorfer GmbH (Augsburg, Germany) were used without further purification (purity ≥97%). 
Stock solutions of the analytes were prepared in acetonitrile (ACN) of liquid chromatography (LC)-mass 
spectrometry (MS) grade at 100 mg/L for DMP and DBP-d4, 500 mg/L for DEEP, DEP, DAP, DPP, BBP, 
DBP, DBEP, DNPP, DCHP, DEHA and DNOP, and 1000 mg/L for DMEP, DEHP, DINP and DHP-d4 
and stored in the darkness at -18 °C. Working solutions of PAEs and DEHA were daily prepared by the 
students by dilution with the appropriate volumes of mobile phase. 

All chemicals were analytical reagent grade (unless otherwise indicated) and used as received. ACN of 
LC-MS grade and hydrochloric acid (HCl) (purity of 25% wt) were from Merck (Darmstadt, Germany). 
Sodium hydroxide (NaOH) (≥98% wt), (±)-menthol (99.8% wt) and thymol (99.5% wt) were from Sigma-
Aldrich Chemie (Madrid, Spain). Formic acid (98% wt) was from Honeywell Fluka (New Jersey, USA). 
Distilled water was deionised by Milli-Q gradient system A10 from Millipore (Bedford, MA, USA). 

2.2 Samples 
Three different environmental water samples including treated wastewater (pH value of 8.40 at 25 °C), 
five runoff waters (pH value of 8.77 at 25 °C) and seven pond waters (pH value of 8.69 at 25 °C) collected 
in Tenerife (Canary Islands, Spain) were selected for the analysis. All samples were filtered through a 
polyvinylidene difluoride 0.45 µm membrane filter to remove solid material. 

2.3 Synthesis 
Different natural hydrophobic DESs (NaHDESs) based on the terpenes thymol and menthol were 
prepared at 1:1, 1:2 and 2:1 molar ratios. For this purpose, the components were mixed in a glass vial 
and stirred for 10 min at 80 °C obtaining a transparent and homogeneous slightly yellow liquid. The 
solvents were cooled to room temperature and stored in a vacuum desiccator in order to avoid moisture 
absorption. 

2.4 Experimental methodology 

2.4.1 Student workflow 
In this work, the students carried out the design and partial optimisation of an analytical methodology 
for the extraction and analysis of phthalates in water samples. The workflow in this case was based on 
five main steps: 

1 Familiarisation with the concept of deep eutectic solvents (DESs), their classification, types and 
composition. Once selected the solvents that should be evaluated, the students carried out a set 
of experiments with the aim of selecting the most suitable one to carry out the extraction of 
endocrine disruptors from the selected samples. 
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2 Familiarisation with the concern related to phthalates contamination and their negative effect on 
the environment and human health.  

3 Revision of the most relevant literature to acquire a global view of the miniaturised extractions 
techniques, as well as the different solvents applied in this procedure depending on the kind of 
sample and the nature of the target analytes. Finally, the students presented the supervisor the 
different options and justified the selected solvents that should be tested in the study. 

4 Introduction of UHPLC-MS/MS determination. Despite the fact that the study of liquid 
chromatography is not the main objective of this work, the tutor gave the students some basic tips 
about the use of chromatographic techniques hyphenated to mass spectrometry for the analysis 
of organic compounds in order to provide an adequate understanding of the whole analytical 
methodology.  

5 Once selected the most adequate procedure, the students should select those factors that, based 
on the literature, could affect to a larger extent the extraction procedure and design a step by step 
optimisation to reach the most suitable conditions.  

6 Data analysis and conclusions. Finally, the students evaluated the data obtained from the 
optimisation process and based on the results select the most adequate parameters. 

2.4.2 UHPLC-(QqQ)-MS/MS  
Separation and determination of 14 PAEs and DEHA were performed in a Waters ACQUITY UPLC® H-
Class (Milford, MA, USA) equipped with a quaternary pump and a sample manager with flow-through 
needle coupled to an MS Xevo triple quadrupole (QqQ) detector using electrospray ionisation interface 
in positive mode. Chromatographic and MS parameters, as well as data collection and processing were 
controlled by Masslynx™ software (Waters Chromatography). ACQUITY UPLC® BEH C18 column (50 
mm x 2.1 mm, 1.7 µm) and pre-column (5 mm x 2.1 mm, 1.7 µm), both from Waters Chromatography, 
were used. The separation was carried out at 40 ºC. The mobile phase was constituted of ACN (A) and 
water (B), both containing 0.1% (v/v) of formic acid. Initial composition of the gradient was established 
at 80/20 (v/v) A/B, then it was changed to 100% A (v/v) in 1 min and held for 1 min. Finally, initial 
composition was recovered in 1 min and maintained for 2 min for the stabilisation of the system. The 
flow rate was 0.3 mL/min and the injection volume was 5 μL at 10 °C. 

The MS detection was performed in multiple reaction monitoring mode using 1 precursor ion and 2 
product ions with a maximum tolerance of ± 20% between their relative intensities, and the retention 
time as identification points for the target analytes [4]. Sources conditions were as follows: capillary 
voltage 3500 V, source temperature 150 °C, desolvation gas, N2, temperature 500 °C and flow at 900 
L/h, cone gas, N2, flow rate at 50 L/h, collision gas, Ar, pressure 0.5 bar. MS/MS experiments were 
carried out by fragmentation of the protonated molecule [M+H]+ which was selected as the precursor 
ion. 

2.4.3 Extraction procedure 
Briefly, 10 mL of spiked or non-spiked water sample was adjusted to pH 8.0 with HCl (25% wt) or 10 M 
NaOH and introduced in a 15-mL glass centrifuge tube. Then, 100 μL of NaHDES was rapidly introduced 
into the aqueous sample and vortexed for 1 min generating a cloudy solution and, consequently, 
favouring the extraction process. Next, centrifugation was carried out at 3000 rpm (2.465 × g) for 10 min 
at 15 °C using a 5810R centrifuge from Eppendorf (Hamburg, Germany). After that, 10 µL of the upper 
DES-enriched phase was collected and 20-fold diluted with ACN and injected in the LC system (see 
Figure 1). 
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Figure 1. Diagram of the extraction procedure. 

3 RESULTS 

3.1 Procedure optimisation 
Firstly, the students carried out a thorough revision of the literature in order to introduce themselves to 
the concept of DESs and their applications as green alternatives to conventional organic solvents in 
microextraction techniques for the analysis of endocrine disruptors in complex samples. In this sense, 
the students could take in knowledge the great simplicity, rapidity, low cost, versatility and, above all, 
environmentally friendly behaviour exhibited by these neoteric solvents. Considering these aspects, the 
students were able to select the liquid-liquid microextraction (LLME) procedure as one of the most 
suitable approaches for the use of DESs as extraction solvents in liquid samples and, consequently, 
recognise which experimental parameters would critically affect the extraction efficiency of target 
analytes. In this way, the students followed the OVAT strategy in order to deeply investigate the influence 
of NaHDES molar ratio, sample pH and extraction volume in the extraction procedure. 

3.1.1 Type of solvent selection 
After the literature revision, the students came up with the necessity of evaluating the molar ratio of 
menthol to thymol, since it not only could affect the extraction efficiency but also to avoid the extraction 
of matrix interferences that could hamper the correct determination of the target analytes. With this aim, 
the students prepared three different molar ratios, 1:1, 1:2 and 2:1, and applied them as described in 
section 2.4.3. As can be seen in Figure 2, the best results were obtained by menthol:thymol at molar 
ratio of 1:2. The students discussed these results in terms of the largest number of hydrogen bonds that 
could be established between thymol and the oxygenated groups of target analytes when the amount 
of the former was increased [5]. 

Centrifugation
(3000 r.p.m., 10 min)

Vortex
(1 min)

10 mL of sample
(pH 8)

Addition of 
100 µL of NaHDES

NaHDES phase
collection

20-fold dilution
(CH3CN)

Analysis by UHPLC-QqQ-MS/MS
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Figure 2. Effect of the menthol:thymol molar ratio on the extraction efficiency by LLME procedure. 

3.1.2 Sample pH evaluation 
Following with the optimisation procedure, the students proposed to study the influence of the sample 
pH in the extraction procedure since, although the compounds of interest do not have established acidity 
constant values and, therefore, are not affected by pH changes, the concentration of protons could 
influence the interactions established between DESs and analytes, as well as between DES 
components [6]. For this purpose, the sample pH was varied from 2 to 10, and no significant differences 
were found in terms of recoveries of the target analytes in this range (see Figure 3). Although these 
results showed that it was not necessary to adjust the sample pH to obtain a good extraction efficiency, 
the students decided to adjust it to 8 in order to reduce the time for the sample preparation and minimise 
the modifications of the original samples, as well as avoid possible irreproducibility problems in the 
process. 

 
Figure 3. Effect of the sample pH on the extraction efficiency by LLME procedure. 
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3.1.3 Volume of solvent selection 
Finally, as the volume of the extraction solvent is the factor that characterises microextraction 
techniques, the students suggested evaluating the volume of NaHDES in the range of 50-150 µL (every 
25 µL). In this case, 100 µL of menthol:thymol (1:2) was sufficient to obtain the appropriate amount of 
fine microdroplets that ensured the effective mass transfer of target analytes from the aqueous to the 
organic phase and, consequently, gave rise to the recovery values closer to 100% [7]. Besides, the use 
of this small extraction volume increased the green profile of the methodology. 

 
Figure 4. Effect of the NaHDES volume on the extraction efficiency by LLME procedure. 

4 CONCLUSIONS 
In this work, a strategy based on the performance of the OVAT has been proposed to introduce 
undergraduate students into the optimisation of analytical methodologies, more specifically in those 
based on the use of green extraction solvents in microextraction techniques for the analysis of a group 
of organic contaminants in complex matrices. In this sense, the main objective was that the students 
could make a rigorous selection of those experimental factors that should be evaluated to obtain the 
optimal extraction conditions. For this purpose, it was necessary for the students to previously carry out 
an exhaustive literature search supervised by their professors, as well as to apply their previously 
acquired knowledge. Afterwards, the students were able to discuss with the professors which solvents 
should be tested in the study, as well as the experimental factors that would affect the extraction 
recovery, justifying their decisions. Following the OVAT approach, the students decided to evaluate the 
type and volume of DES and sample pH, using the extraction recovery as response variable. Finally, 
from the data obtained, the students concluded that a NaHDEs prepared from menthol and thymol, at a 
molar ratio of 1:2, a sample pH of 8 and 100 µL of extraction solvent were the most suitable LLME 
conditions for the analysis of 14 PAEs and DEHA from aqueous samples. The proposals and 
discussions carried out by the students during the development of the practice demonstrated that this 
strategy serves the students to acquire some knowledge and expertise to solve real analytical problems. 

ACKNOWLEDGEMENTS  
This work has been supported by the Spanish Ministry of Economy, Industry and Competitiveness 
(project AGL2017-89257-P). Á. Santana-Mayor and R. Rodríguez-Ramos would like to thank the Canary 
Agency of Economy, Industry, Trade and Knowledge of the Government of the Canary Islands for the 
FPI fellowship (co-financed with an 85% from European Social Funds). B. Socas-Rodríguez would like 
to thank the Spanish Ministry of Science, Innovation and Universities for her “Juan de la Cierva” 
postdoctoral grant. 

0699



 

 

REFERENCES  
[1] Á. Santana-Mayor, B. Socas-Rodríguez, R. Rodríguez-Ramos, A.V. Herrera-Herrera, M.Á. 

Rodríguez-Delgado, “Quality assessment of environmental water by a simple and fast non-ionic 
hydrophobic natural deep eutectic solvent-based extraction procedure combined with liquid 
chromatography tandem mass spectrometry for the determination of plastic migrants”, Analytical 
and Bioanalytical Chemistry, vol. 413, pp. 1967-1981, 2021. 

[2] H. Ebrahimi-Najafabadi, R. Leardi, M. Jalali-Heravi, “Experimental Design in Analytical Chemistry–
Part I: Theory”, Journal of AOAC International, vol. 97, pp. 3-11, 2014. 

[3] X. Qua, C.F. Je-Wub, “One-factor-at-a-time designs of resolution V”, Journal of Statistical Planning 
and Inference, vol. 131, pp. 407-416, 2005. 

[4] European Union, “Commission Decision of 12 August 2002 implementing Council Directive 
96/23/EC concerning the performance of analytical methods and the interpretation of results 
(2002/657/EC)”, Official Journal of European Union, 2002. Retrieved from https://eur-lex.europa.eu/ 
legal-content/EN/TXT/?uri=CELEX%3A02002D0657-20040110. Accessed 09 May 2021. 

[5] D.O. Abranches, M.A.R. Martins, L.P. Silva, N. Schaeffer, S.P. Pinho, J.A.P. Coutinho, “Phenolic 
hydrogen bond donors in the formation of non-ionic deep eutectic solvents: the quest for type V 
DES”, Chemical Communication, vol. 55, pp. 10253-10256, 2019. 

[6] M. Faraji, "Determination of some red dyes in food samples using a hydrophobic deep eutectic 
solvent-based vortex assisted dispersive liquid-liquid microextraction coupled with high 
performance liquid chromatography", Journal of Chromatography A, vol. 1591, pp. 15–23, 2019. 

[7] A. Sarafraz-Yazdi, A. Amiri, "Liquid-phase microextraction", TrAC -Trends in Analytical Chemistry, 
vol. 29, pp. 1-14, 2010. 

0700



 

 

LEARNING THE CONCEPT OF “GREEN CHEMISTRY” BY A 
PRACTICAL APPROACH: APPLICATION OF GREEN METRIC 

STRATEGIES 

B. Socas-Rodríguez1, R. Rodríguez-Ramos2, Á. Santana-Mayor2,  
M.Á. Rodríguez-Delgado2 

1Institute of Food Science Research (CIAL, CSIC) (SPAIN) 
2Universidad de La Laguna (SPAIN) 

Abstract  
The awareness of society regarding sustainability and environmental impact of industry and business is 
growing and getting importance. In this context, the application of approaches such as the “life cycle 
assessment” is also increasing. These tools allow the evaluation of the quality of the cumulative 
environmental impacts resulting from all stages in the life cycles of the products generated in these 
fields. Such aspect is extensible to scientific areas such as chemistry which has brought about the 
concepts of green chemistry and green analytical chemistry and the guidelines associated with these 
statements.  

Considering the relevance of this aspect on society, a great effort is carried out during the formation of 
new professionals, especially those closely related to critical procedures in the areas of sciences or 
engineering. However, in most cases, this learning is focused on theoretical concepts that are not 
adequately acquired by the students. That is why, the performance of practical strategies that provide a 
clear view of the relevance and applicability of those concepts is of utmost importance.  

In this work, a practical approach in which students of the master’s degree in chemistry learned how to 
evaluate the green character of novel analytical methodologies developed at the research laboratories 
of their own faculty was carried out. Final discussion showed the suitability of this learning strategy to 
transmit the concept of green chemistry and sustainability to postgraduate students. 

Keywords: practical learning, analytical chemistry, green chemistry, sustainability.  

1 INTRODUCTION  
The negative impact of chemical industry performance on the environment and human health has been 
discussed since the 60s. Based on that concern, the concept of “green chemistry” emerged at the 
beginning of the nineties, as a compromise of chemists with the development of sustainable, 
environmentally friendly, and benign to humans’ processes reducing or eliminating the use of 
feedstocks, products, by-products, solvents or reagents, among others, which are hazardous to human 
health or the environment. [1]. Different strategies have been carried out in this area of science in order 
to apply more sustainable and green procedures in different sectors including industrial, synthetic and 
remediation treatment areas, among others. In this context, the necessity of adjusting the principles of 
green chemistry to the area of analytical chemistry brought about the definition of the term “green 
analytical chemistry”, as well as the adaptation of the cannons established in green chemistry to the 
development of green analytical procedures under the “12 principles of green analytical chemistry” 
described by the acronym “SIGNIFICANCE” at the end of the decade [2].  

From this time, a great number of strategies have been performed in order to reduce the negative impact 
of the application of analytical methodologies on the environment. These strategies have been 
fundamentally based on reducing the number of steps and carrying out direct analyses. However, up to 
date the achievement of such objective is far to be accomplished. In this sense, the development of 
miniaturized procedures combined with efficient analytical techniques, reduction of the use of organic 
solvent, the application of green materials and automation are the main strategies to accomplish the 
objectives of green analytical chemistry [1, 3, 4].  

However, despite the great effort carried out to develop new and sustainable strategies, there is a lack 
of homogeneous evaluation of the green nature of the developed methodologies. In this sense, the 
application of life cycle assessment tools is of great importance to perform a reliable evaluation of such 
aspect on the new methodologies applied in the area of analytical chemistry [5]. Different strategies 
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have been developed from different international institutions and research groups which have tried to 
introduce improvements in the approaches already developed [2]. 

Due to the early stage in which these tools are even for the scientific community, the application of the 
strategies already developed have not been translated to the students even when the concepts of 
“sustainability” and “greenness” are being introduced in the new agendas of the scientific degrees and 
master degrees. That is why, a higher effort that allows showing the students at university level these 
kinds of tools have great relevance on their preparation and formation. Learning these approaches will 
allow the development of more efficient and greener procedures in their future careers.  

Based on all above mentioned, in this work different methods developed under the framework of green 
chemistry were assessed by the students using different tools thoroughly selected, under the 
supervision of professors. The results were evaluated, as well as the impact of the performance of each 
methodology. 

2 METHODOLOGY 

2.1 Literature databases 
To carry out the initial literature revision the students made use of the following online databases through 
the available platforms provided by the university.  

• Scopus database (Elsevier B.V). Available at 
https://www.scopus.com/search/form.uri?display=basic#basic.  

• Web of Sciences (Clarivate Analytics). Available at 
https://apps.webofknowledge.com/UA_GeneralSearch_input.do?product=UA&search_mode= 
GeneralSearch&SID=C1y1y3ZEbBTZmwwfC71&preferencesSaved=. 

2.2 Software 
Analytical Greenness Calculator v.0.5 software (University of Vigo and Gdańsk University of Technology) 
was used to apply the AGREE tool to evaluate the sustainability nature of the selected methods.  

2.3 Experimental methodology 

2.3.1 Student workflow 
In this work, the students carried out the evaluation of the green character of different analytical methods 
and discuss the results. The workflow, in this case, was based on five main steps: 

1 Introduction to the concept of green chemistry and the use of literature databases. Initially, the 
students have an initial session with the tutor in order to establish the basis of the study. In this 
session, the tutor describes the concept of green chemistry and its principles and applications in 
analytical chemistry. In the same session, the tutor also describes the main databases and how 
to use them to the students. 

2 Information compilation. In this step, the students use the tools provided by the tutor to deeply 
study the concept of green chemistry and its application in analytical chemistry. They also should 
develop an evaluation of the main tools to evaluate this aspect, their advantages and 
disadvantages and present a proposal to the tutor.  

3 Green metric performance. Once selected the most suitable strategy, the students carry out the 
green metrics calculation of the methodologies indicated by the professor.  

4 Discussion and conclusions. Finally, the students discuss together with the tutor the results 
obtained and the conclusions drawn from the data indicating which are the most suitable 
strategies to reduce the negative environmental impact of the analytical methodologies and which 
are the most effective actions of research in the area of green analytical chemistry. 

2.4 Selected methodologies 
In order to carry out the evaluation of the green nature of different methodologies applied in Analytical 
Chemistry, three different procedures developed for the evaluation of phthalates in different types of 
food and environmental samples were compared.  
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Procedure 1: In this procedure, a matrix solid-phase dispersion prior to ultra-high performance liquid 
chromatography-tandem mass spectrometry (MSPD-UHPLC-MS/MS) was applied for the determination 
of 15 phthalates from soil samples using a commercial metal-organic framework (MOF) as dispersant. 
With this aim, 1.0 g of each sample was weighed into a 10 mL beaker, and then 30 mg of dispersant 
was added and manually ground using a glass pestle for 3.7 min. After that, the mixture was transferred 
to a glass column containing 3 PTFE frits and packed by setting another frit on the top of the column. 
The phthalates were eluted using 5.0 mL of acetonitrile under vacuum. The solvent was evaporated at 
40 ºC and 165 mbar using a rotavapor. Finally, the residue was reconstituted in 500 µL of the initial 
mobile phase and filtered through a 0.22 µm filter and injected into the chromatographic system. The 
separation was carried out using a gradient of 11 min at 0.3 mL/min [6].  
Procedure 2: In this case, a magnetic-micro-dispersive solid-phase extraction prior to ultra-high 
performance liquid chromatography-tandem mass spectrometry (m-µ-dSPE-UHPLC-MS/MS) was 
applied for the determination of 11 phthalates from jelly samples using a laboratory prepared sorbent 
based on magnetic nanoparticles coated with polypyrrole (PPy). To carry out the procedure, 25 mL of 
sample solution was adjusted to pH 10 using 10 M NaOH and transferred to a flask containing 40 mg of 
Fe3O4@PPy NPs. The mixture was manually shaken for 1 min, and then, a permanent disc magnet was 
placed at the bottom of the flask for 10 min to magnetically deposit the sorbent. After that, the aqueous 
solution was discarded, and the sorbent was retained in the flask using the magnet. Subsequently, the 
sorbent containing the analytes were dried under a gentle stream of nitrogen. The phthalates were then 
eluted with 2 mL of acetonitrile by a slight agitation for 1 min, followed by a magnetic deposition of 5 
min. Then, the elution solvent was separated and evaporated at 40 °C and 165 mbar in a rotavapor. 
The final residue was reconstituted using 250 μL of the mobile phase and injected into the 
chromatographic system. The separation was carried out using a gradient of 11 min at 0.3 mL/min [7]. 
Procedure 3: A liquid-liquid microextraction prior to ultra-high performance liquid chromatography-
tandem mass spectrometry (LLME-UHPLC-MS/MS) was applied in this third case for the evaluation of 
14 phthalates from water samples, using a non-ionic natural hydrophobic deep eutectic solvent 
(NaHDES) based on thymol and menthol as solvent. Ten mL of aqueous sample was adjusted to pH 8, 
using NaOH 10 M or HCl conc., and transferred into a 15-mL glass centrifuge tube. Then, 100 μL of 
NaHDES thymol:menthol 2:1 was added to the sample and vortexed for 1 min. At this stage, a cloudy 
solution of microdroplets of NaHDES was formed in the aqueous sample. Afterwards, it was centrifuged 
for 10 min at 15 °C to achieve phase separation. Then, NaHDES upper enriched-phase containing target 
analytes was collected, transferred into an injection vial, and 20-fold diluted with ACN. Next, 5 μL was 
injected into the chromatographic system. The separation was carried out using a gradient of 11 min at 
0.3 mL/min [8]. 

3 RESULTS 

3.1 Study of the concept of “green analytical chemistry” 
After the introduction session in which the tutor described some of the most important databases at 
which the students have access through the platform provided by the university, in this case Scopus 
and The Web of Sciences platforms, the students started the search of information related to green 
chemistry and its relevance, development and applicability in the area of analytical chemistry. In this 
part, they selected the most recent publications that discuss this aspect [1,3,4] and prepared a short 
presentation in which compiled the last trends in this area and the main research actions in this field, 
which are presented in Figure 1. 
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Figure 1. Main research lines in the area of green analytical chemistry.  

3.2 Evaluation of the available green metrics calculation tools 
In a second step, the students made a bibliographic study of the main green metric strategies developed 
and available up to date to carry out the evaluation of the greenness of analytical methodologies. Once, 
evaluated the most relevant publications, they prepared a presentation describing the most relevant 
information and defending the choice selected to develop the greenness calculation study.  

In such presentation, they indicated the most common strategies applied in the area of green analytical 
chemistry to carry out the life cycle assessment of the developed analytical methodologies which are 
presented in Figure 2. 

 
Figure 2. Principal life cycle assessment strategies used in green analytical chemistry. 

The first reported approach in this sense was the renowned National Environmental Methods Index 
(NEMI) [9]. This strategy is based on four criteria related to the method and which are evaluated using 
a binary approach, that is to say, if they are above or below a specific value. These criteria are: i) 
persistence, bioaccumulation and toxicity of the chemicals used; ii) chemical hazard; iii) waste 
generation; iv) corrosivity [1, 2]. This procedure is easy to read and understand by potential users; 
however, it is complex and time-consuming and their binary evaluation mode hinder the quantitative 
possibilities [10]. That is why other authors have proposed different types of improvements to the NEMI 
approach. On one side, Guardia et al. [11] proposed an improvement introducing three levels of 
evaluation. On the other side, Raynie et al [12] proposed five criteria instead of four (i.e., health, safety, 
environmental, energy, and waste) for the application of the green evaluation tool.  

GREEN ANALYTICAL 
CHEMISTRY

Advanced instrumental 
techniques

Automated and 
miniaturized processes

New and efficient
materials

Green solvents and 
solventless techniques

Green analytical techniques

Life Cycle Assessment

Ø National Environmental Methods Index (NEMI).

Ø Green Chemical Alternatives Wizard.

Ø Analytical Eco-scale.

Ø Green Analytical Procedure Index (GAPI).

Ø Analytical GREEnness Metric Approach (AGREE).
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Another strategy is based on the Green Chemical Alternatives Wizard, developed by the Massachusetts 
Institute of Technology, which is based on a database oriented towards chemicals and processes that 
can be changed to reduce the volume of hazardous wastes in laboratories [1]. 

In 2012, Gałuszka et al. [1] proposed the adaptation of the Eco-Scale strategy developed by Van-Aken 
et al. [13] in 2006 to the evaluation of analytical procedures. It is a semi-quantitative approach based on 
the application of penalty points that are subtracted from a number of 100 points corresponding to a full 
green procedure. Each aspect that involves a negative effect on the greenness of the methodology 
involves a decrease of the total punctuation, that is to say, the higher the final score, the greener will be 
the method. However, the Analytical Eco-Scale approach does not provide enough information about 
the hazards and causes of the negative environmental impact.  

Later, in 2018, Płotka-Wasylka et al. [10] proposed a new alternative named Green Analytical Procedure 
Index (GAPI) that was based on both NEMI and Analytical Eco-scale methods. This tool provides both, 
general and quantitative information and is based on the application of five different pictograms that can 
go from green to red through yellow depending on the impact generated (low, medium, high).  

The last tool to evaluate the green character of the analytical methods has been recently developed by 
groups from two different universities (University of Vigo and Gdansk University of Technology) in Spain 
and Poland, respectively [2]. This strategy, called Analytical GREEnness calculator (AGREE) is a 
flexible and easy tool in which the 12 principles of the green analytical chemistry (SIGNIFICANCE) have 
been included in a 0-10 scale and a color scale is also applied. The procedure is similar to the Analytical 
Eco-Scale tool, but in this case, the subtraction is carried out using a software, in which the user can 
modify the relevance of each factor developing a detailed study (see Figure 3). 

 
Figure 3. AGREE software used for the life cycle assessment of analytical methods. 

Taking into account the definitions of all described approaches and the possibility of using freely the 
software AGREE without payment restrictions [2], the students decided to use this approach as the most 
suitable to carry out the study.  

3.3 Application of the Analytical Greenness Calculation 
Once selected the AGREE approach to perform the study, the students used the software to do the 
greenness calculation, following the indications of the wizard platform [2] and obtaining the following 
results.  
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ª Procedure 1: 

Table 1. AGREE software results obtained for Procedure 1. 

Criteria Data for Procedure 1 Final score 

Sampling procedure Off-line analysis 

 

Amount of sample (g or mL) 1 g 

Positioning of analytical device Off-line 

Number of steps 5 

Degree automation/sample 
preparation 

Semi-automatic/none or 
miniaturized 

Derivatization - 

Amount of waste (g or mL) 0.030 g 

Analytes determined in a single run 15 

Samples analyzed per hour 12 

The most energy-intensive technique LC-MS 

Type of reagents None of the reagents are 
from bio-based sources 

Toxic reagents or solvents (g or mL) Yes (5 mL) 

Threats that are not avoided Toxic to aquatic life 

ª Procedure 2: 

Table 2. AGREE software results obtained for Procedure 2. 

Criteria Data for Procedure 2 Final score 

Sampling procedure Off-line analysis 

 

Amount of sample (g or mL) 25 mL 

Positioning of analytical device Off-line 

Number of steps >8 

Degree automation/sample preparation Semi-automatic/none or 
miniaturized 

Derivatization - 

Amount of waste (g or mL) 0.040 g 

Analytes determined in a single run 11 

Samples analyzed per hour 18 

The most energy-intensive technique LC-MS 

Type of reagents None of the reagents are 
from bio-based sources 

Toxic reagents or solvents (g or mL) Yes (2 mL) 

Threats that are not avoided Toxic to aquatic life 
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ª Procedure 3: 

Table 3. AGREE software results obtained for Procedure 3. 

Criteria Data for Procedure 3 Final score 

Sampling procedure Off-line analysis 

 

Amount of sample (g or mL) 10 mL 

Positioning of analytical device Off-line 

Number of steps 5 

Degree automation/ sample 
preparation 

Semi-automatic/none or 
miniaturized 

Derivatization - 

Amount of waste (g or mL) 0.090 g 

Analytes determined in a single run 14 

Samples analyzed per hour 18 

The most energy-intensive technique LC-MS 

Type of reagents Some reagents are from bio-
based sources 

Toxic reagents or solvents (g or mL) Yes (0.09 mL) 

Threats that are not avoided Toxic to aquatic life 

3.4 Discussion of the sustainable strategies applied in analytical chemistry 
Finally, and after obtaining the results provided by the AGREE software, the students discussed the 
data with the tutor in order to clarify and evaluate the main aspects drawn from the study.  

As can be seen in Section 3.3., the use of miniaturized techniques constitutes an aspect of great 
relevance in the search for more sustainable analytical methodologies. Besides, it should be remarked 
that, although very sophisticated analytical techniques, such as LC-MS, provide very sensitive and 
reliable determinations, those also involve high energy consumption which limits the green nature of the 
developed methodologies. Another important aspect is the fact that none of the three methodologies 
achieved a total removal of waste and the use of toxic solvents. Without any doubt, it is one of the most 
relevant research lines among the scientific community to develop green procedures but, unfortunately, 
the aim is far to be achieved.  

Regarding the differences found amount the studied procedures, the most important variation is the use 
of nanomaterials or green solvents that allows the miniaturization of the technique. However, as can be 
seen in Tables 1-3, the most effective procedure is the use of new alternative sustainable solvents which 
allow decreasing the use of toxic materials in a more effective way.  

4 CONCLUSIONS 
In this work, a practical teaching approach has been proposed to provide the students attending to the 
master’s degree in chemistry a general view of the green chemistry and green analytical chemistry 
concepts and their relationship with sustainability. In addition, they also have the possibility to learn how 
to evaluate the green character of novel analytical methodologies using novel and reliable tools 
developed with this aim. The evaluation of such tools and the selection of the most suitable to study a 
group of methodologies developed in the Faculty of Sciences has been carried out by the students and 
supervised by the tutor. The study highlights the possibility of successfully apply such tools, as well as 
select the most relevant and efficient lines of actions in the field of analytical chemistry to develop 
sustainable methodologies and green procedures.  

Apart from that, from a teaching point of view, this proposal provided very positive results since the 
procedure developed and the final discussion between the students and supervisors indicated a solid 
learning of the concepts of green chemistry, sustainability, greenness and live cycle assessment by the 
students. Likewise, an effective use of the available tools to evaluate these kinds of aspects in new 
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developed methodologies reinforced, one more time, the suitability of the application of practical learning 
as a suitable strategy to teach complex and innovative aspects at the university level. Besides, the data 
obtained from this study highlights the advantages that these kinds of approaches provided in the 
teaching-learning process, developing, not only a clear view of the real problems that the society need 
to address but also how to use the tools and procedures available to solve them in an effective way, 
allowing the development of critical thinking in the future professionals.  
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TEACHERS’ PERCEPTIONS IN THE DISRUPTIVE USE OF 
EMERGING TECHNOLOGY 

B. Naranjo, W. Villavicencio 
Universidad Politécnica Salesiana (ECUADOR) 

Abstract 
The influence of technology is increasingly positive and important in the educational environment, for 
this reason the acquisition of digital skills by teachers is essential. Empowering teachers with new 
technological tools knowledge that help their work will allow them to be more efficient in the activities 
that the educational process contains. This article analyses teachers' perceptions about the use of 
emerging technological tools for their disruptive use in the classroom. For the development of this work, 
a descriptive cross-sectional design research is used and a Lickert scale questionnaire is applied before 
and after the training provided, which included various emerging tools. As a result, it was found that 
according to the teachers' criteria, these technologies increase teaching and learning process 
effectiveness, in addition to improving time management in educational tasks such as planning, 
management, evaluation and control, they favor interrelation with parents of family, face-to-face work, 
the reinforcement and accompaniment of the teacher, as well as it allows to captivate the students in 
the teaching and learning procedure. 

Keywords: ICT, emerging technologies, disruptive use, Google Classroom. 

1 INTRODUCTION  
Information and communication technology (ICT) are widely used in the development, processing, 
storage and retrieval of data and information through different electronic and computer equipment to 
satisfy various needs and purposes. It is “part of the economic, social and technological changes that 
are taking place in today's society. Educational institutions cannot sit idly by. ICTs must be adapted to 
their personal characteristics and the students' own needs to provide greater flexibility in their academic 
careers and maximize their potential development ”[1], [2], [3], but also contribute to education. 

The emergence of NICT known as New Information and Communication Technologies, has brought with 
it a constant change in the world, not only in the educational field, but also in any area of today's society, 
which is why UNESCO (United Nations Educational, Scientific and Cultural Organization) promotes 
education and the use of ICT, In this regard, it points out that education changes lives and mentions that 
it is a fundamental aspect of "UNESCO's mission to consolidate peace, eradicate poverty and promote 
sustainable development" [4], [5], [6], and also considers that "education is a human right for all people 
throughout life", and quality must go hand in hand with education.   His work covers educational 
development "from preschool to higher education. Topics include global citizenship and sustainable 
development; human rights and gender equality; health, HIV and AIDS; and promotion of technical 
education and vocational training" [4], [5], [7]. 

Many of UNESCO's publications give a leading role to ICTs and education, so in the UNESCO book, 
called teachers' competencies, it remarks the necessity that "Teachers require alternatives that allow a 
better management of their students' learning. Since we are currently going through a technological era 
that has generated an immense variety of changes in the educational field, teachers must be able to 
adapt these new tools to achieve a better, participatory, and collaborative education, and to dynamize 
the contents that will be worked on during the class" [7].  

Although in Ecuador there is a lack of basic technological equipment, especially in public educational 
institutions, due to low investment in education and ICT [8], this is not an impediment to the use of ICT 
in education.  

New technologies can contribute significantly to the educational process, as Guerrero pointed out "the 
use of ICT in education can promote constructivism and meaningful learning" [3]. Students acquire new 
knowledge by learning new technologies, and build their own knowledge based on the previous ones 
they already have. 
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ICT tools bring together basic aspects that help meet the needs of students. These aspects cited in [9], 
include: 

• Flexibility: Both students and teachers can decide to use computer materials or electronic 
equipment adapted to their needs to perform specific tasks either synchronously or asynchronously. 

• Versatility: You can make different objects in different formats. 
• Interactivity: They facilitate the exchange of ideas and participation 
• Connectivity: Students make use of different environments such as social networks or virtual 

platforms so they can contribute on specific topics and give their own opinions. 

The factors to take into account prior to the use of ICT, which were cited in [9] are the following: 

• ICT according to the student's needs. 
• Sufficient content for students to master previous knowledge, thus becoming the initiator of new 

learning. 

• It must allow enough material to be manipulated, discovered and creatively transformed. 

• Should strengthen collaborative work 

Many tools are emerging today to support the educational process, especially technologies that promote 
collaborative work inside and outside the classroom, and are available on the internet, so that social 
relationships can be established and strengthened through cooperative work, in this way the members 
of the process can work together and share diverse information in real time, generate empathy and 
establish a learning connection. 

Below is a series of tools that can be used in education organized by categories: 

To create a work environment: 

• Google for Education: These are online applications that serve specifically for education, these 
tools are: Gmail, Google Drive, Google Calendar, documents and websites [10], [11]. 

• Edmodo: An application for educational use, which allows files and information to be shared as a 
private social network [12]. 

• GoConqr: A learning tool that allows the user, free of charge, to create, modify, share and discover 
mind maps, quizzes or tests, online notes, among others to help improve learning [13], [14]. 

Discussion, communication and collaboration resources: 

• Padlet: This is an easy-to-use tool. In this tool, files can be inserted to share with different students 
[15], [16]. 

• Prezi: This application offers various types of presentations in a dynamic and original way, making 
them more attractive to the viewer. It is a tool similar to Microsoft Office PowerPoint [17]. 

The most emerging Technologies used in class [18], [19] are: 

• Mobile Applications: Tools that can be run on smartphones, tablets and other mobile devices. 
This type of application allows users to perform various sets of tasks (professional, leisure, 
education, access to services, among others.) [20]. 

• Virtual Reality: Virtual reality (VR) is an environment in which realistic-looking scenes or objects 
appear. It is an environment generated by computer technology that creates a sensation of 
experiencing what the user perceives. The user sees the environment through a device called 
virtual reality glasses and headphones, it can be used with other devices such as gloves or 
special suits that allow greater interaction with the environment, thus enhancing the sense of 
reality [21]. 

• Augmented Reality: It consists of a combination of real information with virtual information [22]. 

In recent years, due to the versatility and dynamics of Google Classroom, its importance in education 
has been manifested because it encourages students to actively participate in classroom activities. "In 
the digital age, the world is experiencing the best way to educate and spark people's interest in digital 
natives through technological innovation" [23]. 
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Some of the advantages that Google Classroom presents as mentioned in [24], [25] are: 

• Easy to configure: Teachers can configure courses and invite students and other teachers. 
• Save time and paper: Teachers can create courses, assign assignments, communicate and 

organize all in one place. 

• It's better organized: Students can view assignments on the "work" page, bulletin board, or course 
calendar. 

• Provides an improved communication and feedback system: Teachers can create assignments, 
send notifications, and start discussions right away. Students can share resources with each other 
and can interact on bulletin boards or via email. 

• Works with other apps: Classroom works with Google Docs and Forms, Calendar, Gmail and Drive. 

• Affordable and safe: the classroom is a free service. 

The purpose of this research is to investigate the perceptions of EGB (Basic General Education) 
teachers on the inclusion of emerging technology in education. 

2 METHODOLOGY 
The present research is a qualitative-quantitative study, in which Likert scale surveys were conducted 
among EGB teachers before and after the training on emerging technologies. This research was 
complemented with the application of interviews to randomly selected teachers who attended the 
training. Considering the objectives to be achieved, the data collection methods and their 
triangulation, observations were also made in the classrooms created using the Google Classroom 
tool. 

The emerging ICT topics developed in the course were:  

- What are emerging technologies? 
- Disruptive use of emerging technologies. 
- Emerging technologies: Google Classroom, 3D, Google Drive, virtual reality, augmented reality, 

mobile apps. 

The unit of analysis is made up of 30 teachers who enrolled in the training offered by the UPS 
(Universidad Politécnica Salesiana) Guayaquil Campus through the TICAD research group 
(Information and Communication Technologies associated with disability), the seedbed of the same 
group and the educational innovation group GIE-IDI. The ages of the teachers who attended the 
training ranged from 30 to 60 years old, and they work in public or private institutions in the city of 
Guayaquil.  The teachers made use of the computer labs and 3D Design and Printing laboratories, as 
well as accessed the CAI (Support Center for Inclusion) and the Tifloteca, spaces that have emerging 
technology, object of study. 

3 RESULTS 
To determine the initial situation and the level of knowledge of emerging technologies of the 30 
teachers who enrolled in the training, a questionnaire was applied, which showed that only 6.67% 
were familiar with emerging technologies, while 93.33% were not, which shows (Fig.1) that emerging 
technologies are not a generalized domain of the teachers who participated in this training. 
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Figure 1. Percentage of knowledge of emerging technologies. 

In addition, participants were asked if they are familiar with some of the emerging technological tools 
and it was found that they had not interacted with any of the tools included in the training program, such 
as 3D, virtual reality or augmented reality; only 2% indicated that they had used mobile apps.  Similarly, 
the term disruptive turned out to be a term not known by the attendees. 

In response to the question "Do you consider it necessary to innovate in the educational field? 100% of 
the teachers indicated that it is necessary (Fig. 2). 

 
Figure 2. Percentage of teachers who consider this course necessary 

The results of the survey applied at the end of the course in relation to the tools learned in the course 
are presented in Fig. 3. 

 
Figure 3. Applications learned by participating teachers. 
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Another aspect evaluated was whether they would use the new knowledge in emerging technologies for 
disruptive use in the classroom, 100% indicated that they would. 

In relation to the emerging technologies learned that they would apply for their disruptive use in the 
classroom, Google Classroom and mobile applications stand out as shown in Fig.4.  

 
Figure. 4. Percentage of future use of tools. 

Regarding whether they can implement Google Classroom in their classrooms, 100% answered 
affirmatively (see Fig. 5), this was evidenced in the classrooms created in the course and confirmed in 
the interviews conducted and the inspections carried out by the course supervisors. 

 
Figure 5. Teachers' attitudes towards the use of Google Classroom. 

Although 100% of the teachers were able to create a class in Google Classroom using emerging 
technologies during the training course, since this activity was part of their end-of-course evaluation, the 
fact that the participants were able to develop the classrooms by applying the knowledge learned 
corroborates that the course objectives were achieved.  

The level of satisfaction obtained by the course was 100% as shown in Fig. 6. Given the high acceptance 
of the course and the commitment to support the implementation of emerging technologies, a WhatsApp 
group was created with the teachers for their support and accompaniment in the implementation of these 
new tools. 
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Figure 6. Course satisfaction rating. 

The reasons expressed by teachers motivating the use of emerging technologies were surveyed in this 
study and are described below: 

- Motivates students. 
- Inspires creativity. 
- Promotes meaningful learning. 
- Develops skills. 
- Attracts students' attention. 
- Awakens interest. 
- Avoids monotony. 
- Breaks the ice. 
- Allows collaborative work. 
- Encourages cooperative work. 
- Allows innovation. 
- Facilitates communication. 
- Allows action-reaction. 
- Favour’s evaluation processes. 
- Facilitates class planning. 
- Allows the integration of tools. 
- Allows to develop the teaching process in a more efficient way. 

4 CONCLUSIONS 
The training proposal of emerging technologies given by the students of the Systems Engineering 
Career of the Universidad Politécnica Salesiana from Guayaquil, allowed the successful transfer of 
knowledge of these new technologies that favour the disruptive use in the classroom, achieving 
evidence according to the perception of teachers that the application of the same will contribute to 
promote better learning. 

The content of the course allowed the teachers to obtain experiences in the disruptive use of emerging 
ICT tools and at the same time motivated them to use them to improve their classroom experiences and, 
as they indicated, to better motivate students, thus avoiding monotony and trying to generate meaningful 
learning. 

According to the teachers' criteria, these technologies increase efficiency in the teaching-learning 
process, in addition to improving time management in educational tasks such as planning, management, 
evaluation and control, favouring the interrelation with parents, face-to-face work, reinforcement and 
accompaniment of the teacher, as well as captivating students in the teaching-learning process. 
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IMPLEMENTING AN ONLINE ENGAGEMENT FRAMEWORK USING 
LMS DATA: A CASE STUDY 

Jess Tan Wei Chin, Lee Chye Seng, Koh Hian Chye 
Singapore University of Social Sciences (SINGAPORE) 

Abstract 
Learner engagement is one of the most important constructs in education research and practice, and has 
consistently been found to be positively associated with and a good predictor of learning and learning-related 
outcomes. In 2020, the impact of COVID-19 changed the higher education landscape drastically, with 
increasingly more educational and training institutions supplementing, complementing or even partially or 
fully replacing face-to-face learning with online or blended learning. This has put online engagement into a 
sharper focus than ever before, resulting in it taking on increased and increasing significance. This paper 
presents a case study of the implementation of Tan and Koh’s (2018) online engagement framework (that 
comprises nine metrics) and discusses the extraction, pre-processing and preparation of huge raw data from 
Canvas, a learning management system (LMS). The nomological validity of the online engagement metrics 
was assessed by examining their relationships with academic performance using multiple regression. It is 
hoped that this case study, which illustrates the measurement of online engagement metrics from LMS data, 
can make a contribution towards enhancing teaching and learning. 

Keywords: Learner engagement, online learning, framework for online engagement, implementation of 
online engagement. 

1 INTRODUCTION  
Learner engagement is one of the most important constructs in education research and practice. It is “a 
critical component of long-term achievement and academic success”, a determinant of “students’ … 
experiences in school, both psychologically and socially”, and a factor affecting “students’ resilience and 
the development of resources for coping adaptively with stressors” [1]. Engagement has consistently 
been found to be positively associated with and a good predictor of learning and learning-related 
outcomes. 

Despite the importance of learner engagement in a teaching and learning context, there seems to be little 
consensus in its definition [2]. However, there appears to be general agreement that learner engagement 
somewhat relates to learner involvement, whether cognitive, emotional, behavioural or academic. 

More than two decades ago, the advent of massive open online courses (or MOOCs) and the increasing 
implementation of blended learning had resulted in learner engagement in an online context taking on 
increased and increasing significance. Last year, COVID-19 changed the higher education landscape 
drastically. With many institutions of higher learning closed partially or fully, universities shifted to online 
learning – supplementing, complementing and eventually replacing face-to-face classes with online 
classes. This has put online engagement into a sharper focus than ever before. 

Against this severe backdrop of online learning and online engagement, this paper presents a case 
study of the implementation of Tan and Koh’s (2018) [3] online engagement framework (that comprises 
nine metrics) and discusses the extraction, pre-processing and preparation of huge raw data from 
Canvas, a learning management system (LMS). As part of evaluating the measurement of online 
engagement, the nomological validity of the online engagement metrics was assessed by examining 
their relationships with academic performance using multiple regression. The paper also proposes an 
antecedent-consequent framework to apply learning analytics, with online engagement playing an 
important role, to inform teaching and learning. 

It is hoped that this case study can make a contribution towards enhancing teaching and learning. 

2 ONLINE ENGAGEMENT FRAMEWORK 
Tan and Koh (2018) have proposed a framework to operationalise online engagement with data from 
the learning management system (LMS), a critical component of online learning. This can enhance 
education research and practice in the online context by providing measures of different aspects of 
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online engagement. This can also facilitate the understanding and evaluation of online learning, as well 
as enable the exploration of factors that are associated with it or that can influence it. The ultimate 
outcome is expected to be enhanced teaching and learning. 

Based on sessions of online access provided by the LMS, Tan and Koh’s (2018) framework proposes 
the following nine online engagement metrics: Recency, Frequency, Duration, Immediacy, Interval, 
Spread, Mean-Gap, Half-Density, and Quarter-Density. Three mathematical operations (normalisation, 
referencing and reverse-scoring) are further applied to the metrics to enable the aggregation of the 
metrics to give an overall index of online engagement. 

The online engagement framework can be represented by the diagram shown in the Appendix. In 
addition, the nine online engagement metrics in the framework can be summarised as follows: 

Metric Description Formula (refer to the Appendix) 

1. Recency (R) Time lapse between the end of the last 
online access and the start of the event  

ts – te5 

2. Frequency (F) Number of sessions of online access in the 
relevant time period 

Σz where z represents each session of 
online access 

3. Duration (D) Total access time Σd where d represents the duration of each 
session of online access 

4. Immediacy (I) Time lapse between the online access start 
time and the start of the first online access 

ta – ts1 

5. Interval (In) Proportion of the access interval relative to 
the maximum possible access time 

(te5 – ts1)/(ts – ta) 

6. Spread (S) Spread (or dispersion) of the sessions of 
online access 

  
where Gz is the time lapse between 
completion of a current session of access 
and start of the next session of access (i.e., 
the access gap) 

7. Mean-Gap (MG) Mean (or average) of the gaps between 
successive sessions of online access 

ΣGz/n(Gz) 
where n(Gz) is the number of access gaps 

8. Half-Density (HD) Measure of access unevenness with 
respect to the reference point of 0.5 (i.e., 
half) 

|HP – 0.5| where HP is the number of 
sessions of online access during the second 
half of the maximum possible access time, 
minus 0.5 (reference point) 

9. Quarter-Density 
(QD) 

Measure of access unevenness with 
respect to the reference point of 0.25 (i.e., 
quarter) 

|QP – 0.25| where QP is the number of 
sessions of online access during the last 
quarter of the maximum possible access 
time, minus 0.25 (reference point) 

The extraction, pre-processing and preparation of huge raw data from Canvas and the computation of 
the above nine online engagement metrics based on Tan and Koh’s (2018) online engagement 
framework are discussed below. 

3 IMPLEMENTATION OF FRAMEWORK  

3.1 Preparation of LMS data 
To facilitate the implementation of the framework, a huge amount of data from Canvas needs to be 
extracted, pre-processed and prepared. By default, Canvas LMS comes bundled with basic insights into 
system-wide statistics and learning analytics at course-level (please refer to Figure 3.1). The information 
provides simple statistics such as page views over time. 
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Figure 3.1 Default Canvas LMS course analytics 

For deeper analysis, Canvas LMS provides a data portal for institutions to download the latest raw LMS 
data files. The typical approach is to load these files into a data visualisation software such as Tableau. 
(Please refer to Figure 2). However, this manual process is only viable in the beginning lifecycle of a 
LMS where usage is relatively low. As the size of data files grow with more utilisations of LMS services, 
it will be impossible for a computer to process 90+ database tables with humongous cumulative raw 
data that will run into giga or tera bytes over the years. A feasible approach is summarised in Figure 3.2 
and Figure 3.3, which depict the high-level view of a cloud-based solution that encompasses full 
automation with granular daily raw data file processing, as well as a data warehouse that is configured 
to store and process the ever-growing database. An online data querying tool is used to extract the 
required metrics using SQL statements. 

 
Figure 3.2 Limited data processing via data visualisation software 
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Figure 3.3 Automated data processing through cloud-based solution 

This approach adopted a recommendation shared by the Canvas user community and modified the 
configuration for it to be fully operational in the Singapore Amazon Web Services (AWS) environment. 
(Source: https://community.canvaslms.com/t5/Developers-Group/Build-a-Canvas-Data-Warehouse-on-
AWS-in-30-minutes/ba-p/277268). A data warehouse is built using Amazon Web Services (AWS) cloud 
resources to aid in the extraction of data. Specifically, the Canvas data files are transferred automatically 
to cloud-based file servers (AWS S3) using massive server-less function calls (AWS Lambda). Daily 
status of this file transfer is then tracked via email (AWS Simple Notification Service), and a local data 
catalogue that describes the content of Canvas data files is then created using a virtual database 
creation tool (AWS Glue). Finally, a data analytics tool (AWS Athena) is used to query this catalogue 
directly. Figure 3.4 illustrates the 4-step procedure required to setup the data warehouse in AWS. 

 
Figure 3.4 Setting up a data warehouse in AWS 

3.2 Computation of Online Engagement Metrics 
With the data warehouse, data (of more than a million transactions belonging to 649 students) pertaining 
to a marketing management course conducted in July 2019, were extracted to facilitate the computation 
of the online engagement metrics. In particular, based on the extracted datasets from Canvas, SAS 
programming was used to generate the online engagement metrics. The table below illustrates the broad 
steps taken to prepare the dataset to generate the metrics: 
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Step Description 

1 Enrolled students’ click-through transactions were extracted from the LMS (Canvas) data. 

2 Click-through transactions before the official date that the course was scheduled to be available and 
those later than the examination date (the event of interest) were removed. 

3 The transactions were sorted in sequence based on their user identification, time stamp and session code.  

4 The duration for each session was tabulated for each unique set of user identification, time stamp and 
session code. 

5 The start date and time for the start of the session as well as the end date and time for the end of the 
session were also generated. Based on these, the time stamps that the student first and last accessed 
the course in Canvas were also extracted.  

6 The gap between each of the subsequent session was tabulated.  

The metrics were then generated using the following extracted information: 

1 First and last access of the course to calculate Recency, Immediacy and Interval; 
2 First and last access of each session to calculate Frequency, Half Density and Quarter Density; 
3 Duration (in minutes) of each session; and 
4 Gap (in minutes) between each subsequent session to calculate Mean-Gap and Spread.  

Normalisation and reversed scoring were also done. These are reflected as N and R, respectively, in 
Table 4.1. All the nine metrics were summed up to form the online engagement score. The higher the 
score, the more engaged the student is with respect to the nine metrics.  

4 FINDINGS 

4.1 Nomological Validity 
From the final dataset comprising the online engagement metrics, nomological validity of the online 
engagement metrics was assessed by examining their relationships with academic performance (i.e., 
the Continuous Assessment Score) using multiple regression. The regression results are shown in Table 4.1.  

Table 4.1 Multiple regression to assess nomological validity  

  

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B Std. Error Beta 

Constant 206.786 16.579  12.472 .000 

NF (Frequency) 8.910 3.204 .176 2.781 .006* 

ND (Duration) -.187 3.683 -.002 -.051 .960 

NIn (Interval) 329.458 39.270 8.020 8.390 .000* 

RS_NR (Recency) -172.270 20.121 -2.651 -8.562 .000* 

RS_NI (Immediacy) -303.275 36.274 -7.420 -8.361 .000* 

RS_NS (Spread) -2.167 4.287 -.046 -.505 .613 

RS_NMG (Mean-Gap) 12.538 4.232 .273 2.963 .003* 

RS_RNHD (Half Density) -3.592 1.639 -.114 -2.192 .029* 

RS_RNQD (Qtr Density) 1.188 1.647 .032 .721 .471 

Dependent Variable: Continuous Assessment Score (R-Square = 0.215)  
*Variables are found to be significant at p value = 0.05.  
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The online engagement metrics Frequency, Interval, Recency, Immediacy, Mean-Gap and Half Density 
are found to be significant in explaining the variation in the Continuous Assessment Score for the 
students. These results support the nomological validity of the metrics by confirming the general 
expected relationships between online engagement and academic performance. This provides support 
for the use of the online engagement metrics to facilitate the explanation or prediction of learning 
outcomes in an online learning context. 

4.2 Antecedents and Consequents 
In line with and in addition to the above, it will be useful to investigate the antecedents and consequents 
of online engagement. That is, to study if certain learner, course or other attributes are associated with 
certain patterns of online engagement. These attributes, in turn, can provide handles with which to 
influence online engagement, if it is so desired. Furthermore, it will be useful to know if particular patterns 
of online engagement, together with other potential determinants of academic performance, are 
associated with particular levels of academic performance (or other learning outcomes such as course 
satisfaction). Such findings can aid teaching and learning and optimise their outcomes, as well as 
enhance student satisfaction. 

The antecedent-consequent framework to apply learning analytics, with online engagement playing an 
important role to inform teaching and learning, can be summarised as follows: 

 

5 LIMITATIONS AND FUTURE DIRECTIONS 
Online engagement metrics facilitate the explanation or prediction of phenomenon in an online learning 
context. However, they are not without limitations. In particular, the online engagement metrics 
presented in this case study depend heavily on the availability of LMS data, which may not be available 
or are very tedious to extract. In addition, the quality of online access is not determined. Hence, while 
one learner may be working hard to understand the online material accessed, another learner may just 
be skimping over the content without any effort made to understand it. 

Addressing and overcoming the limitations highlighted above provide some future directions in this area 
of research. For example, future research can look into how critical online access data from LMS can 
be extracted, or how the quality of online access can be evaluated. More generally, future research can 
derive new online engagement metrics to aid education research and practice in the online context. 

here is also the future prospect of aggregating online engagement with offline engagement to derive a 
more comprehensive measure of learning engagement. Engaged learners do not only manifest 
particular online behaviour but also exhibit particular offline behaviour too. 

Finally, it is hoped that this case study, which illustrates the measurement of online engagement metrics 
from LMS data, can make a contribution towards enhancing teaching and learning. 
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COMPUTATIONAL THINKING ACTIVITIES?
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Abstract

This paper presents a study of the emotions that are produced in pre-university students when
performing Computational Thinking activities. In the absence of an official document that deals what
content of Computational Thinking should be taught at the national level, we carefully selected a set of
activities called Piens@ Computacion@ULLmente, that provides a methodology to promote Computer
Science through Computational Thinking skills among primary and secondary education students. The
training phase of said methodology consists of a set of both plugged and unplugged Computational
Thinking activities adapted for gender inclusiveness, which have been designed and scheduled in five
sessions lasting four hours each, involving primary (8-9 years old) and secondary education (12-13
years old). Half of each session was conducted face-to-face in the schools, which allowed us to
introduce and carry out the activities directly with the students. The other half of each session was done
in school under the supervision of the teachers, or at home by the students through self-study. 

We also designed two alternative training roadmaps based on two different learning strategies: The
called ‘Guided learning’ focuses on developing Computational Thinking by introducing basic concepts
and principles, in such a way that an example is introduced and solved step by step. Once the
fundamentals are explained through an example, the students can try to apply a similar process to solve
another problem. And the ‘Discovery learning’ focuses on tools that can be used to put Computational
Thinking into practice. It provides students greater freedom to carry out the exercise, in such a way that
they learn to use these tools autonomously, through trial and error mechanisms. An interspersed of both
strategies are compared: The ‘Guided-Discovery’ - GuiD - strategy consists of two sessions with a
guided methodology and three with the discovery one. As for the ‘Discovery-Guided’ - DisG - strategy, it
is the reverse and consists of carrying out three activities per discovery and then two guided ones.

The instrument used to measure emotions has been the "Developmental Channels Questionnaire".
Regarding the identification of emotions in the proposed activities, whatever the strategy, it is concluded
that positive and ambiguous emotions are mainly produced with intensity values of 6.62 and 6.37 on
average respectively, while negative emotions have a relatively low intensity with an average of 1.99 out
of 10.0. It is concluded that at the primary educational level, similar positive, negative and ambiguous
emotions can be found between both genders without finding significant differences. At the secondary
level, however, there are differences between gender. It is observed that the girls present more
important changes in this type of sessions while the boys hardly evolve emotionally in this aspect.

Also a study related to the perceptions of Computer Science have been conducted with the primary
students. A test has been carried out before the start of the activities (pre-test) and another one at the
end (post-test) with which it has been possible to compare the variation generated in the students as a
result of carrying out Computational Thinking activities. Mostly, a positive variation has been observed in
their perception of Computer Science, and regarding the two strategies used, no significant differences
were observed.

Keywords: Computational Thinking, Emotions, Computer Science, Primary Education, Secondary
Education.
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DISTANCE LEARNING AND INTERNSHIP PROGRAMMES: HOW TO 
ENGAGE STUDENTS IN TIMES OF CRISIS 

Arianna Giuliani 
Department of Education, Roma Tre University (ITALY) 

Abstract 
The health emergency connected to the COVID-19 pandemic has brought with it significant 
implications for education systems around the world, which have found themselves managing complex 
situations that have often led to a crisis in ordinary processes. Distance learning is a long-debated 
topic in the scientific literature of the educational field (Ardizzone & Rivoltella, 2003; Trentin, 2004; 
Bates & Bates, 2005; Anderson & Dron, 2011; Simpson, 2018), and the needs related to COVID-19 
have also forced those who usually used it integrated with in-classroom teaching to rethink its design 
as the only vehicle for managing formative processes. 

Maintaining a high level of student engagement in a scenario where formative design has been 
developed entirely at a distance, where direct contact with teachers and peers has been limited or 
prohibited and where skills and technological resources have sometimes proved insufficient, was one 
of the greatest challenges posed to schools and universities, also in the Italian context (Lucisano, 
2020; Bianchi, 2020; Di Palma & Belfiore, 2020). In the university context, one of the processes that 
was particularly affected by the implications related to the pandemic also included internship 
programmes (Mediawati et al., 2020; Srivastava et al., 2020; Jayasuriya, 2021). 

This paper examines the results of an exploratory research project developed at the Roma Tre 
University, in particular in the Department of Education. The main objectives of the research were: to 
deepen the strategies used to redesign the formative activities - theoretical and practical - related to 
internships; to identify the methods of coordination between universities and host structures for the 
design of mixed or entirely remote internship activities and to detect the level of student participation 
and satisfaction during the internship activities proposed person-to-person and online. 

The tools used were questionnaires and written interviews, to interact with the students and with the 
host structures of the internship, and logbooks, to collect qualitative information on the educational 
design of structures. In order to collect information on the level of participation of students in the 
activities, the analytics functions provided by the Moodle platform used by the University for distance 
learning design were also used. 

The data collected has highlighted a high level of student participation and satisfaction in the proposed 
internship formative activities. The synergy between universities and external structures has been 
fundamental for the effective development of student internship experiences, despite the limitations in 
travel and interaction related to the effects of the COVID-19 pandemic. 

The main outcome of the research was that even in times of crisis it is possible to maintain a high level 
of student engagement by designing internship programmes that allow the development of face-to-
face and online activities that are compatible with what the health emergency allows. 

Keywords: Distance learning, Instructional design, Internship programs, Student engagement, 
University.  

1 INTRODUCTION 
In the last year, formative systems around the world have undergone significant transformations due 
to the health emergency connected to the COVID-19 pandemic. Established contexts and practices 
have been suddenly changed to meet the needs of a rapidly changing educational world limited by 
new space-time constraints (OECD, 2020; Karalis & Raikou, 2020; Daniel, 2020; Lucisano et al., 
2021). 

Distance learning has long been talked about in the scientific community in the educational field, and 
over the years many scholars have highlighted its effectiveness with research developed in contexts of 
different types and levels. The decision to design courses in blended mode, in particular, has been 
shown over time to be strategic to integrate what is expected in face-to-face formative offers and to 
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enrich the possibilities of interaction and learning by students (Ardizzone & Rivoltella, 2003; Trentin, 
2004; Bates & Bates, 2005; Anderson & Dron, 2011; Simpson, 2018). 

If over the years the challenge of blended learning has been accepted and managed more and more 
successfully by the actors of the educational processes, recently the needs connected to COVID-19 
have posed new, perhaps more complex, challenges. In fact, they have often caused a crisis even for 
those who already habitually made use of strategies for online education; the possibility of being able 
to manage the teaching-learning processes exclusively at a distance has substantially disturbed the 
balance of teachers and students, who had to suddenly change their professional and/or study 
practices (Marinoni et al., 2020; Trinchero, 2020; Williamson et al., 2020). 

Much research is currently underway on the subject of teaching during the time of COVID-19, 
testifying to the interest and commitment shared around the world to identify useful strategies for the 
effective redesign of educational processes (Roncaglia, 2020; Ali, 2020; Mishra et al., 2020; Luppi et 
al., 2020). Although in many realities it has been possible to date to resume all or part of the teaching 
paths in the classroom, it is necessary to treasure what has been learned from this forced experience 
of distance learning and to identify what strategic elements it is possible to continue to use in didactic 
planning also in the future. Starting from the kindergarten, the focus should be to reflect on the ways in 
which to guarantee all students equal access to learning processes regardless of emergency 
situations and on effective strategies to promote the development of skills in the personal and social 
domains regardless of eventual spatial limitations. 

Maintaining a high level of student involvement in a scenario in which the didactic planning has been 
developed entirely at a distance, in which direct contact with teachers and classmates has been 
limited or prohibited and in which at times the skills and technological resources have proven 
insufficient was one of the greatest challenges posed to schools and universities also in the Italian 
context (Lucisano, 2020; Bianchi, 2020; Di Palma & Belfiore, 2020). A research conducted at national 
level by the Società Italiana di Ricerca Didattica (Italian Society of Didactic Research) (SIRD, 2020) on 
schools has highlighted, in particular, the difficulties encountered on a professional level by teachers 
and the criticalities connected to the instrumental aspects. Often, in addition to lacking specific training 
on effective ways of managing distance learning processes, in fact, students and families also lacked 
the technological devices and infrastructures necessary for the management of distance learning (e.g., 
few digital devices at home compared to the number of children, poor internet connection). 

In the university context, the processes most affected in terms of planning due to the COVID-19 
emergency were those of lectures, laboratories and internships. In redesigning the configuration in a 
completely remote way, the focus was on continuing to ensure a high level of student involvement and 
at the same time a positive continuation of the study path in terms of outcomes. In this regard, one of 
the strategic areas on which attention has been paid is that of the internship, considering that it often 
constitutes a privileged channel for students to increase the sense of responsibility and involvement 
and to learn about and access the world of work (Simons et al., 2012; Parveen & Mirza, 2012; 
Bernardini, 2015; Salerni, 2016). 

The methodology of planning the internship courses during the emergency period have been the 
subject of reflection by the scientific community also in the international context (Mediawati et al., 
2020; Bobbo & Moretto, 2020; Srivastava et al., 2020; Jayasuriya, 2021). What can be highlighted is 
the strategic potential that internship paths can continue to have in giving university students the 
opportunity to experience significant formative experiences in terms of learning and engagement even 
in a situation of crisis and distancing, such as that connected to COVID-19. 

2 METHODOLOGY 
This contribution explores the results of an exploratory survey developed at the Department of 
Education (DSF) of Roma Tre University. 

The survey was conducted during the 2019/20 academic year and had as its main objective to 
investigate the ways in which the DSF managed the redesign of the internship activities - theoretical 
and practical – in light of the constraints imposed by the societal/health emergency related to COVID-
19. 

In developing the survey, the other objectives on which we worked were: detecting the methods of 
coordination between the DSF and host structures/stakeholders for the design of internship activities 
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in mixed or entirely remote mode and detecting the level of participation and satisfaction by students in 
the internship activities proposed face-to-face and online. 

As part of the survey, qualitative-quantitative tools were used in order to gain a broad overview of the 
phenomena investigated and to be able to give them a multidimensional interpretation. 

Through a logbook, qualitative information was collected on the educational planning developed by the 
DSF with respect to the internship and on the formative proposals offered by the host structures in the 
period in which the internships were carried out exclusively at a distance. The logbook was useful for 
collecting data on an ongoing basis and for keeping track of the evolution of the formative proposals of 
the DSF and of the stakeholders as the societal/health emergency allowed physical return to the 
facilities for conducting the internship. 

Questionnaires and interviews were used to interact with the students and with the host structures, 
both proposed in written form on-line. Students were asked for information on the modality of 
participation in online internship activities and for their opinions on the effectiveness of what was 
proposed to them. On the other hand, the host structures of the internship were asked to explain the 
methods by which they intended to ensure the possibility for students to carry out the internship 
activities even at a distance, given the impossibility of physical travel connected to COVID-19. 

Finally, in order to gather information on the level of participation of students in the proposed activities, 
the reporting functions provided by the Moodle platform were used, which the DSF uses for the 
conduct of distance learning activities relating to both internship and ordinary teaching. 

3 RESULTS 
The crisis situation related to COVID-19 began in Italy in March 2020, and starting with the 
announcement of the lockdown, schools and universities had to quickly cope with the new 
organisational and educational needs. 

The survey investigated what happened within Roma Tre University, in particular in the Department of 
Education (DSF) which first of all had to deal with the reconfiguration of teaching activities (in Italy the 
second semester of lessons starts as luck would have it in March) and immediately afterwards was 
able to pay attention to the redesign of the internship activities (each student can start the internship 
whenever he/she wants according to his/her needs). 

The internship activities in the DSF were usually conducted by providing a first theoretical, compulsory 
and preparatory phase with respect to the practical internship in the structures, and a second phase in 
the field. With the impossibility for students to move from their homes and for the facilities to remain 
open to guarantee their services, the internship redesign phase first focused on the theoretical phase 
of the internship. 

Through the logbook it was found that the redesign of this theoretical phase of the internships mainly 
involved the implementation of online learning environments between March and April 2020. Here, 
each student, on the basis of their degree programme, had the opportunity to access online learning 
and in-depth resources and to interact with specific tutors on topics consistent with the type of 
internship they should have carried out once they were placed in the host structures (e.g., nursery 
school, social cooperatives, etc). Each degree course, in order to support students in this transition 
phase in the management of activities, has also provided, in addition to these environments, online 
spaces dedicated to the administrative procedures related to the internship, so that each process (e.g. 
certification hours, delivery of reports, minutes) can be done remotely and no longer face to face. 

By way of example, one of the theoretical internship online environments that has been expanded on 
in this research is the one designed by the degree course in Nursery School and Childhood Services 
Educator. This environment re-presented to students, in online form, the articulation of face-to-face 
thematic meetings through video lessons. In the transition to online mode, however, to make the 
materials easily usable and to encourage truly meaningful learning, the video lessons were not the 
simple repetition of what was done face to face but consisted of short videos each related to a specific 
area. In order to enrich the online training offer with additional resources compared to those foreseen 
in face-to-face mode, moreover, for each video lesson, self-assessment tests were formulated and 
made available to the forums to interact with the tutors and with the classmates. The self-assessment 
tests were useful for the students to comprehend their level of understanding of the topics covered 
and for the tutors to identify any critical areas to be explored with the students in dedicated clarification 
meetings to be carried out live. Integrating the learning offer of the theoretical internship with these 
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online resources, based on what was collected with the qualitative-quantitative tools used, was very 
effective in keeping the active participation of students alive by involving them in meaningful activities 
that involve interaction with the tutor and with peers even in a historical period characterised by 
physical distancing on a social level.  

The logbook was also used in the research to monitor the coordination methods between the DSF and 
host structures of the internship/stakeholders, who kept in touch over time - starting from April 2020, 
the month of the start of the first practical internships at a distance - to understand how to manage 
practical internships with students despite the COVID-19 pandemic. The structures were invited to 
describe and discuss the internship teaching offer that they were able to propose to DSF students 
through questionnaires and written interviews. 

Overall, 112 structures expressed their availability to the DSF for the co-planning of remote and/or 
mixed-modality practical internships. As illustrated in Fig. 1, the availability of the facilities changed 
progressively over time also on the basis of the COVID-19 legislation in force in Italy. Comparing the 
answers provided in the months of April and July 2020 was important to reflect on how in the months 
during which the research was conducted the practical internship activities of the students were able 
to resume, in some cases returning to normal within the limits of the possible already from the month 
of July. 

 
Figure1. Availability of structures for conducting practical internships (absolute values)  

Since June 2020, in Italy it has been possible for many professional educational situations to return to 
conducting activities in face-to-face and/or in mixed mode, therefore, as expected (and as shown in 
Fig. 1) in July the structures capable of offering face-to-face internship opportunities significantly 
increased (from 4 to 48 units). At the same time, however, it should be noted that even in July 
situations remained in which the internship could only be conducted through remote activities and 
situations that were still totally blocked. The possibility to carry out the internship in complete remote 
mode even during the summer, even if in Italy the lockdown was no longer total, was guaranteed by 
the DSF in order to respond to the needs of a nation in an emergency situation and of students who 
were not always able to move from home. 

The modalities agreed between the DSF and the host structures for carrying out practical internships 
in a totally or partially remote mode have enabled all students to experience meaningful learning 
experiences, albeit in a crisis situation, through different types of activities. The students, according to 
their needs, were able to choose whether to go to the facilities or whether to carry out activities 
remotely. Among the main remote activities proposed by the stakeholders and chosen by the students 
were: participation in research groups on education topics; participation in team meetings in the 
education sector; analysis of sectoral education project documents; conducting distance learning 
activities with children and/or teenagers and conducting remote activities to support the study. 

On the basis of what was declared by the host structures and by the students, the practical internship 
experiences were significant beyond the physical presence of the trainees. The opportunity to interact 
with educational experts already active in the field made it possible to keep participation in university 
studies alive and to strengthen the sense of identity with the DSF. Both the structures and the 
students declared that collaboration at a distance was always stimulating and that the sense of 
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individual responsibility also proved mature; the commitments agreed on in the training projects 
stipulated at the beginning of the internship were always respected. 

The positive reactions expressed by the students regarding the practical internship experiences 
conducted during this emergency period confirm the effectiveness of the redesign of the internship 
path made by the DSF in order to increase the engagement of students even in a period of crisis and 
learning mainly at a distance. 

Returning to the example of the Degree Course in Nursery School and Childhood Services Educator, 
during the research period, a total of 1102 students took part in its theoretical internship. 

The reports that Moodle has allowed us to extract, regarding the activities carried out online, attest to 
a wide participation in what is proposed by the degree course: all participants viewed the video 
lessons several times; following upon each video lesson, the related self-assessment tests were 
carried out in 97% of cases (and often even several attempts were made for each test); the average 
scores obtained in the self-assessment tests are equal to 8.1 points out of 10. This information has 
allowed us to advance considerations in support of the expectation that autonomy in accessing 
resources can increase students’ motivation to go deeper into the issues proposed to them and carry 
out the theoretical training activities with enthusiasm and interest. From the qualitative analysis of the 
forums, it emerged that comparison between peers could be further encouraged, considering that the 
written messages are mainly related to a request for the resolution of individual problem cases. This is 
an aspect that was reported to the tutors and which they will work more on to further improve the 
theoretical online internship, with the aim of ensuring that the learning environment also becomes a 
space for comparison between peers. This path, in fact, considering the effectiveness identified, will 
not be eliminated once it is possible to resume all the teaching activities face to face; it will instead be 
integrated with new digital materials and physical meetings in order to once again establish face-to-
face relationships as well. 

In order to detect the level of satisfaction of the students with respect to the theoretical internship 
activities proposed online, a questionnaire was used, enriched by some questions that required more 
than a yes-or-no answer. The data collected allows us to highlight a high level of satisfaction, so the 
goal of working on the engagement in a period of crisis through distance learning activities would 
seem to have been achieved. Despite the limitations associated with the constrictions of the COVID-
19 pandemic, the DSF continued to maintain a stable relationship with its students through 
internships. 

557 students responded to the final questionnaire of the theoretical internship, which was optional and 
had no evaluative purposes. 

Based on the answers provided, from the point of view of the students, the internship experience 
carried out online was mainly positive: 51% expressed their opinion as “very positive” and 46% as 
“fairly positive”. The remaining 6% of students who provided the “not very positive” response, when 
going deeper into the rationale provided in support of their judgement, linked ineffectiveness to the 
need to carry out the activities totally remotely. The impossibility of providing an alternative to this 
totally online path due to the COVID-19 legislation and the high number of student trainees, however, 
does not allow us to follow up on this flag at the moment. 

With respect to various indicators identified (e.g., clarity of information, accessibility of resources, 
spaces for communication, self-evaluation tests) the students’ answers always placed in the upper 
part of the evaluation scale used; the average scores are in fact always about 3.5 points out of a 
maximum of 4. With respect to the opinions expressed on self-assessment activities, it may be 
interesting to point out that, according to the students, these help “a lot” to focus on the important 
aspects of the study materials (47.6%) and to reflect on what was presented (52%), aspects that - 
again on the basis of the answers provided by the students - in face-to-face meetings seemed less 
worthy of note. 

With open-ended questions, students’ opinions on the strengths and criticalities of the internship 
experience redesigned in online mode by the DSF were revealed. From their point of view, the 
articulation of the theoretical internship path was sustainable and facilitated the maintenance of good 
synergy with the university context, with peers and tutors in a period of crisis and distancing. Similarly, 
those who had the opportunity to carry out the practical part of the internship during the emergency 
period expressed positive opinions on the organisation agreed between the DSF and the host 
structure. 
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The redesign in remote mode of the internship learning activities was therefore effective and made it 
possible to carry out the activities and be able to critically reflect on the themes proposed at their own 
pace. When it becomes possible again, however, the students report that it may be useful to provide 
mixed face-to-face and online activities, so as to be able to “return to normal as much as possible” 
(A.M.), “interact more with classmates and teachers” (F.P.) and thereby to curb the “fatigue associated 
with just using the computer” (R.G.). 

What students lack most, therefore, is face-to-face feedback, although the lack of space-time 
constraints for carrying out the activities and the simplicity in accessing resources seem to be 
appreciated. 

4 CONCLUSIONS 
The results of the survey confirm what is subscribed to by the scientific community at international 
level: despite the limitations connected to the current crisis situation linked to COVID-19, it is important 
to work at every level of education and teaching to guarantee students the possibility of continuing to 
be protagonists of quality learning processes. In this regard, internship activities can and should be a 
privileged channel in university contexts to keep students active and involved in experiences that see 
them involved in activities also connected with stakeholders in the field. 

Within the scope of the investigation presented in this paper, the data collected allow us to highlight a 
high level of student participation and satisfaction in the internship formative activities proposed by the 
DSF. The synergy between the DSF and external structures has been fundamental for the effective 
development of student internship experiences, despite the limitations in travel and interaction related 
to the effects of the COVID-19 pandemic. The redesign of the internship activities that was carried out, 
which first envisaged a totally remote and then - gradually - mixed form, was effective and it is hoped 
that this is a path that can be shared within other formative contexts in order to spread practices to 
encourage student engagement also in future crisis situations. 

The main outcome of the research was that even in times of crisis it is possible to maintain a high level 
of student engagement by designing internship programs that allow the development of face-to-face 
and online activities that are compatible with what the health emergency constraints allow. 
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ENHANCING STEM SKILLS BY USING ARTS AND MINI-GAMES 
CONCEPT DESIGN 

Michela Tramonti, Alden M. Dochshanov 
European Training and Research for a Key Cooperation to business (EU-Track) (ITALY) 

Abstract 
The worldwide surveys show that European students often lack mathematical and key basic 
competences in science and technology. Even if Estonia and Finland, in the nearest past, were among 
the highest performers among OECD countries, the most recent PISA results (2018) have shown a drop 
in the Finnish averages in scientific skills. Concerning both Belgium and Italy within the mentioned 
classification, they are above or on OECD average. 

In this context, the G.A. STEM (Enhancing STEM skills through arts and mini-games) project has been 
designed and co-funded by the European Commission under the Erasmus Plus Programme. 

Starting from a needs analysis of the national contexts in the partner countries (Finland, Italy, Belgium 
and Estonia), some specific common national needs were identified: (i) emphasising the attractiveness 
and joy of students learning, (ii) improving social inclusion and gender equity in education, (iii) 
developing schools as learning communities by favouring more interdisciplinary and multidisciplinary 
teaching and learning in European schools, (iv) reinforcing school and teachers networks to share 
resources and best practices. 

Thus, the project’s aim was mainly to improve motivation in the scientific study through the use of “Art-
works” as a supporter in student creativity development and an enhanced awareness of their 
applications in everyday life; the exploitation of the attractiveness of the art and technology (in terms of 
mini-games design and game assets) to improve social inclusion and gender equality; to support STEM 
skills (vertical and horizontal skills) useful for professional careers for both teachers and students 
improving the collaborative sense among teachers and schools through the exchanging of experience, 
best practices focusing on the interdisciplinary and multidisciplinary approach; to increase the 
community sense and citizenship awareness through the discovery of European Cultural heritage 
constituted of (past and present) art-works produced in the partner project countries. 

In this paper, the authors intend to describe the activities realised and the outputs reached during the 
experimentation phase of the G.A.STEM methodology and to describe the main results of the teachers’ 
training and study projects development realised by the secondary school students. 

Keywords: STEM and STEAM education, arts, mini-game concept design. 

1 INTRODUCTION 
Today, Europe is facing a number of international challenges, such as globalisation and the exploitation 
of resources. In this context, as stated in the European Communication EUROPE 2020 - A strategy for 
smart, sustainable and inclusive growth, [1] the Commission has focused on the application of a stronger 
strategy that will sustain the European Union’s smart, sustainable and inclusive growth for a high level 
of employment, productivity and social cohesion. In this regard, "Research and Development" (R&D), 
defined by OECD as the set of creative activities carried out systematically with the aim of broadening 
and increasing knowledge about humankind, culture and society and, therefore, to understand its use 
and anticipate new applications, undoubtedly, possesses the fundamental role in such an endeavor. 

In agreement with EUROSTAT, about 2.6 million people in Europe work in the R&D field, but the 
situation changes completely at national levels for some countries such as Bulgaria, Italy, Belgium, 
Estonia, where the percentage of people working as "scientists and engineers" is very low - about 
20%.[2]  

Negative stereotypes about the careers of scientists, engineers, researchers in STEM (science, 
technology, engineering and mathematics) still do not offer young people interesting and attractive 
models of careers in this field. 
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Therefore, on the base of a needs analysis through national contexts in the partner countries (Finland, 
Italy, Belgium and Estonia), some specific needs were identified. In particular, special attention is 
required for: (i) emphasising the attractiveness and joy of students learning, (ii) improving social 
inclusion and gender equity in education, (iii) developing schools as learning communities by favouring 
more interdisciplinary and multidisciplinary teaching and learning in European schools, (iv) reinforcing 
school and teachers networks to share resources and best practices. 

In this context, a European project, G.A.STEM - Enhancing STEM skills through arts and mini-games 
project has been designed and co-funded under the Erasmus Plus Programme. The partnership 
consisted of 8 partners from 4 European countries and one associate partner: University of Turku and 
Rieskalahteen koulu (Finland), Tallinn University, Tamsalu Gymnasium (Estonia), Sint-Lievenscollege 
(Belgium), EU-Track, Pixel Association and I.C. Maria Montessori, (Italy). 

The aims were to: 

• improve motivation in scientific study through the use of “Art-works” as a supporter in student 
creativity development and an enhanced awareness of their applications in everyday life. 

• utilise the attractiveness of the art and technology (in terms of mini-games design and game 
assets) to improve social inclusion and gender equality. 

• support STEM skills (vertical and horizontal) useful for professional careers for both teachers and 
students improving the collaborative sense among teachers and schools through the exchanging 
of experience, best practices focusing on the interdisciplinary and multidisciplinary approach. 

• increase the community sense and citizenship awareness through the discovery of European 
Cultural heritage constituted of art-works produced in the partner project countries. 

In particular, the project team has designed and developed an innovative teaching methodology and 
learning tools that aimed at encouraging the motivation in the study of scientific subjects in students 
aged between 13-16 years. 

2 THE COMPLEMENTARY AND THE INNOVATION IN THE G.A.STEM 
PROJECT 

The project proposal was based on a previous COMENIUS Multilateral project – TALETE - Teaching 
mAths through innovative LEarning approach and conTEnts aiming at (i) identifying and developing 
teaching and learning method in the field of mathematics with a focus on geometry; (ii) improving 
attractiveness and efficiency of ISCED (International Standard Classification of Education) levels 2 and 
3 of education and training [3] (nearly the end of compulsory education) through the 3D virtual world. As 
a result, the TALETE application was produced with the aim to reproduce some mathematics exercises 
selected from the International and National school curriculum during the research phase into 3D game 
scenarios. Based on the results achieved, the G.A.STEM project proposal has intended to develop more 
attractive pedagogical tools to stimulate student motivation and interests in the study of math and 
science and, more generally, for STEM development skills through, first of all, with the introduction of 
the ARTs as a strong connector between "reality" and science "theoretical concepts". Moreover, the 
mini-games development and design have helped students become co-constructor and co-creator of 
their learning outcomes in STEM education. 

However, the last studies [4] have demonstrated that one of the primary causes of students' difficulties 
in STEM skills development is often the resistance of some teachers towards innovative changing and 
their persistence in managing their classes with traditional teaching and learning methods. The 
traditional teaching approaches introduce, for example, “mathematics” as a too abstract subject for 
students avoiding emphasise the strict connections that are between scientific topics and reality. 
Therefore, students can’t see the immediate application of science to their everyday life. This determines 
a misunderstanding of the learned concept because it focuses more on the theoretical part and less on 
applying the concepts. 

For this reason, mathematics and science study are considered, for students, something too abstract, 
far from real life-applications determining its low attractiveness. With the introduction of ART in 
Mathematics and Science study, G.A. STEM intended to empower STEM education teaching and 
learning processes in young students by showing them the real applications of STEM studies through 
creativity, problem-solving development, and inquiry-based learning. This favored the cognitive 
association between theoretical and real-life problems. The main objective is to select relational 
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reasoning connected to a concrete STEM concept and develop skills for recognising real relationships 
to work on them dynamically. Thanks to the teacher mediation and facilitation, the method approach 
reinforced the student such recognition. Therefore, the application of the proposed teaching and learning 
approach, as described in the following paragraphs, improved student performances and ensured the 
development of those transversal skills, such as problem-solving and creativity, which are even helpful 
for their future professional career. In this direction, G.A. STEM supported teachers and students to 
become co-creator and co-constructor of their personalised learning and teaching process and tools to 
be used in a multidisciplinary and interdisciplinary approach referred to both scientific and humanistic 
subjects. The innovation in the G.A. STEM project is the combination of the introduction of Art to develop 
STEM skills with the design and development of mini-game and game setting to promote digital skills. 
A perfect combination between creativity and technology generated, as a result, a specific form of digital 
art by ensuring the interconnection of different languages, such as visual, sensory, verbal and non-
verbal in STEM education. On the one hand, this also helped students with some study and learning 
difficulties learn to discover through a more personalised and creative learning process to study what 
they would not learn following the traditional approach. On the other hand, finding existing relations 
between science and arts in teaching made science or scientific subjects more interesting and attractive 
by facilitating creative and complex ideas in students and an outstanding reasoning process. 

3 METHODOLOGY 
The proposed teaching methodology is based on the assumption that the introduction of "works of art" 
can support the development of STEM skills. The basic innovation lying behind was that students were 
encouraged to combine scientific topics and art-works through the creation of digital mini-games. In such 
an endeavor, the need for a new teaching methodology is underlined by the fact that a different and 
interdisciplinary approach is required for the development and promotion of STEM skills of students that 
can ensure their active and creative role by encouraging the experimentation of different languages, 
visual, sensory, verbal and non-verbal. [5, 6] 

The introduction of the arts in the study of scientific topics helps students to understand their applicability 
in everyday reality.[7] Logic and creativity become essential elements in the learning process both in 
the formal and informal educational context.[8] This allows students to strengthen their STEM knowledge 
through art and develop thought systems based on knowledge, imagination, creativity and problem 
solving skills.[9] 

The experiment was divided into two main components.  

The first one concerned secondary school teachers who were trained on the theoretical and practical 
use of the methodology proposed through the use of online educational content "Art and mini-game" 
available on the platform G.A.STEM (https://gastem.pixel-online.org/art-and-mini-games-course.php). 
They attended the following four modules during the period from February 2020 to October 2020:  

• Module 1. Improving STEM skills using the Arts with the focus on how to improve STEM skills 
using the ARTs and how to integrate STEM and Arts in the curriculum. The issues regard the 
reinforcement of STEM skills using the ARTs and the integration of STEM and Arts in the 
curriculum. 

• Module 2. Combining Arts and game for STEM aimed to give practical examples on the 
combination between mathematics/science, arts and game design/game concept development, 
mini-games while providing teachers with practical examples to be used in the classroom with 
their students. The module contains the exercises selected by the project team. In particular, the 
ten exercises described are listed as follows: Snow crystal geometry; Harmonic Series; Giudizio 
Universale; The Naumachie; The Plane Mirror; Ant-Man and Science; Mondrian Art; Estonian 
Ornament; Architecture and Art; Pythagoras. 

• Module 3. Working with game mechanics and game concept to know how to build a game concept 
and how to implement math and science knowledge in games design/development. The topics 
concern the game design, game concept and development and the combination of math 
and science knowledge with games design/development. 
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• Module 4. The piloting phase: teachers training and student project work is focused on how to 
manage and carry out the piloting phase by realising the project work with students. The topics 
present the guidelines for users related to the platform, games, tools, and methodology to be used 
with students. 

A total of 86 teachers from partner and other countries were enrolled in the “Arts and Mini-Games” 
course (Figure 1): 

 

Figure 1. Countries engaged in G.A. STEM training.  
Others include: Greece, India, Ireland, Portugal, Romania and Turkey. 

Concerning the subjects taught, the majority of respondents have specified mathematics/physics (40%) 
and science (17,44%). However, the G.A. STEM methodology and tools proposed have attracted the 
teachers of other subjects as well, e.g. Art, Chemistry/biology, ICT, English and Socio-economics 
studies. 

The second step for the piloting phase directly involved the students of previously trained teachers who 
were able to experiment the methodology and teaching tools with the realisation of a project work. The 
target group involved in the second phase of the piloting were 11-16 years-old students and their 
selection was carried out directly by the teachers involved due to the pandemic restrictions. The total 
number of involved students was 153 (of which 62,7% male, 33,3% female and 4% not-specified) from 
Finland, Belgium, Italy and Greece aged between 11-16. In particular, the target group included 14% of 
students between 11-12 years old; 31% between 13-14 years old and 55% between 15-16 years old. 

Students’ project work was organised into two basic steps: the first step aimed to define the combination 
between art-works and scientific topics and the second one - to design and develop a game concept on 
the base of the combination found.[10] At the end of their activities, students were expected to draw up 
their project work following the template prepared by the project team to support them in the game idea 
development.  

Teachers had two suggestions on how to organise the piloting phase with their students in order to have 
maximum flexibility and mainly to adapt the activities to be carried out considering the pandemic 
restrictions. The first suggestion was that teachers could use the learning materials already selected 
and studied during their training phase. In this case, students were expected to modify and transform 
the examples of the mini-game concept designs already prepared by the G.A.STEM team. The second 
one was that teachers could use the art-works already selected only as examples to be shown to their 
students and, afterwards, they could choose their works and identify the interconnections between art-
works and scientific subjects trying to make a mini-game design and assets. 

In both cases, teachers could have at their disposal all the mini-game concepts’ design examples 
prepared by the project team through the webpage https://sites.google.com/view/gastem-mini-game 
(Figure 2). 
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Figure 2  – Google webpage showing all mini-game concept examples designed. 

The students could work in a group with other peers or individually. However, most of them (64,1%) 
preferred to realise the project work in small-groups against 35,9% of participants who preferred to work 
individually. 

When all the project works were ready, some teachers uploaded them in the G.A.STEM platform in the 
section “Students Project Work” (Figure 3). 

 
Figure 3   – G.A.STEM platform – Students’ Project Works section 

During the experimental phase, qualitative and quantitative data were collected through specific tools to 
evaluate the innovation and effectiveness of the methodology and tools developed in G.A.STEM. 

4 RESULTS 

4.1 From Teachers’ point view 
The OECD's Program for International Student Assessment (PISA) [11] reveals that the number of boys 
who imagine themselves as ICT professionals, scientists or engineers is far greater than that of girls. 
For example, the study shows that young Italians rank in the top three in Europe in terms of interest in 
science and IT subjects; in particular, an insignificant share feels reach for mathematics (41.7% 
compared to the European average of 37.6%) and information technology (49.2% compared to the 
European average of 42.2%). Although they are convinced that their generation is the first in which men 
and women have concretely equal opportunities in all social spheres, the girls are convinced that there 
are still no equal job opportunities in the STEM field. Besides, the compliance with social expectations, 
gender stereotypes, gender roles and the lack of reference models are additional factors that guide the 
professional choices of girls away from STEM fields. 

Moreover, the results obtained during the piloting phase of the G.A.STEM project, show that the major 
difficulties young people are facing with STEM subjects are mainly connected to how to translate the 
meaning of STEM subjects to real-world context (45,9%) and the problem-solving process (29,5%). 
Thus, the core of the difficulties revealed is in one’s incapability to see the relation between STEM 
subjects and reality, therefore affecting the perception of STEM topics negatively. 

In this context, teachers recognise that the main important issue of STEM teaching and learning 
processes improvement is focused on two key points. On one hand, students’ motivation in STEM 
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subjects study should be increased (47,5%) and, on the other hand, the teaching methods have to be 
changed and improved (36,1%) to create an innovative learning environment.  

Before attending the G.A.STEM training, teachers had considered the potential benefits of learning for 
their students through the project methodology and tools application, above all in the increasing curiosity 
for STEM subjects by the students (39,3%); in providing a different use of learning strategies (27,9%); 
in offering a better contextualisation of real problems to be studied (23%) and in contributing to present 
the information in different ways (8,2%). 

On the basis of the results achieved, after the G.A.STEM course completion, all teachers involved in the 
piloting phase remained convinced (with 100% of positive feedback with 24,6% of respondents who 
have selected “agree” and 75,4% “strongly agree” option) about the course’s effectiveness and that the 
tools developed could support the achievement of students’ learning objectives in STEM education, 
because STEM is the future for students. Concerning the evaluation of teachers on the usability of the 
G.A.STEM methodology and tools, it results to be very positive because it offers different approaches 
in line with the 21st century key competences development. Moreover, it can be supportive for the 
classroom and useful as a good challenge for both teachers and students. 

4.2 From students to students 
To have an initial overview of the students’ profile, the preliminary questionnaire aimed to describe three 
different attitudes before starting the project work realisation, namely:  

- the grade of comfortability towards both mathematics and science;   
- the relation between mathematics/science and arts; 
- the mini-game concept design.  

The initial attitude of students involved in the scientific disciplines is rather positive. Most of them don’t 
consider them as boring while using scientific topics not only at school or to do homework, 
notwithstanding a small group of participants has assumed a neutral and negative position (36% against 
64,1% with a positive feeling). 

The fact to use scientific topics outside the school doesn’t change the attitude of students towards both 
mathematics and science. In fact, both subjects are considered too abstract and far from reality. Actually, 
21,5% of students “strongly agree” and “agree”  that mathematics is too abstract and the 24,2 considered 
science too abstract, even if both the disciplines are evaluated as important and relevant after the school 
years. Besides, the high percentage of students remain in a “neutral position” - 35,9% towards 
mathematics and 28,1% - science, correspondingly. This is because the connections between 
mathematics and reality don’t appear so evident during the learning process and often teachers offer to 
students an over-theoretical approach causing the perception that mathematics is abstract and far away 
from everyday life. 

Despite this, 66% of involved students like to attend mathematics and science class against an 18,3% 
of respondents, who remained in a neutral position and 15,6% of those with a negative attitude towards 
the subjects. 

The data show that most of the students (42,5%) never thought that mathematics and science can be 
converged in such unusual aspect as "arts". Besides, a significant percentage of students (28,1%) held 
a neutral position by underlining the difficulty to be able to see and comprehend the relation between 
mathematics/science and arts. This is also confirmed by a high percentage (30,1%) of the students with 
a neutral position regarding the aspect. However, 53,6% of students think that the use of the arts could 
favour their interest in the study of the subjects.  

Another aspect analysed was the initial attitude of the students towards the game concept development. 
Most of them (68,6% against 31,4%) knows what is the game concept and among them, the results 
revealed that 48,9% have already developed and designed it, while 18,5% never tried and 32,6% would 
like to try. 

After the project work realisation, students involved were asked to compile the follow-up questionnaire 
to collect data about any changes in their attitude regarding the combination of the scientific disciplines 
and arts and to evaluate their experience in mini-game concept design. 

The use of the arts in the mathematics and science study helped students to perceive and understand 
better the real applications of the concepts studied as shown in the following figure:  
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Figure 4  – A better understanding of the real application of mathematics and science concepts by using the art. 

Comparing the results achieved before and after the students’ project work organisation, data have 
revealed a substantial improvement (+43,15%) of the understanding of the real application of the 
mathematics and science concepts studied by using the arts. Actually, even the neutral positions have 
also fallen dramatically (-13%) in favour of a greater understanding of the scientific concepts explained 
through the works of art. This has been confirmed by 64% of students who stated that the contents 
learnt seem more concrete and practical than before.  

All the students have recognised the value of being original and to the importance of manifesting their  
creativity through the development of the mini-game concept idea. However, 11% of respondents have 
had some difficulties in the development of their mini-game concept idea while 13% of students still 
remained in a neutral position. Despite this, the majority of students felt comfortable using the G.A.STEM 
method and tools (77,4%). The difficulties emerged during this phase were mainly due to the 
combination of the project work finalisation with the pandemic restrictions, in particular, when the 
students were obliged to do it in online mode when their schools were closed for lock-down or semi lock-
down. 

In addition, the data show that the students revealed an increased motivation and interest (63%) in the 
mathematics and science study by using the art-works as learning tools. Comparing these data with the 
initial, the results demonstrate an increase of 12,6% in both interest and motivation in the current study 
with a decreasing of -9,7% in the neutral position.   

 
Figure 5   – An increased interest in the mathematics and science study by using “art-works”. 

Also on the base of the students’ involvement in the development of the mini-game idea, the collected 
data show an increase in the students’ interest in mathematics and science (65,4%) which has grown 
to +14,8% with respect to the initial data achieved with corresponding decrease in the neutral position 
(-10,5%). Therefore, both the tools (art-works and mini-games development idea) positively affected the 
learning process, mainly, the interest and motivation of the students in the mathematics and science 
study. To be more precise, the use of the mini-games concept design impacts more positively (+2,2%). 
From one hand, among the underlying reasons is the fact that the combination between the scientific 
subjects and the artworks often is not so evident and immediate. Besides, the survey reveals that the 
development of the mini-game concept using the mathematics and science concepts studied was easier 
than finding the art-works related to them.  
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Disagree

Agree 
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21%

Disagree
16%

0739



On the other hand, creating a mini-game was more interesting and funny (81,7% against 7,9% negative 
and 10,5% in neutral position). This was confirmed by the desire to know more about the mini-game 
design (69,9%). 

5 CONCLUSIONS 
On the basis of the qualitative and quantitative data achieved and the examples of the project works 
realised, the G.A.STEM methodology and tools have essentially proved its innovative character and 
effectiveness. Their usability is recognised by the teachers engaged in the experience. However, the 
proposed methodology should be extended and adapted further involving the concepts of other scientific 
disciplines (e.g. biology, chemistry, etc.).  

Besides, the replicability of the experience implies providing teachers with a good preparation to manage 
and use both G.A.STEM methodology and tools. This is a very important element, because finding the 
connection between scientific subjects and art is not so easy, mainly for young students. The students, 
who possess these difficulties, could finalise their task thanks to the support received from the teachers 
and being oriented through the practical examples developed by the project team.  

From the comparison of the data achieved before and after the students’ project work organisation, the 
results show a substantial improvement (+43,15%) of the understanding of the real application of the 
mathematics and science concepts studied by using the arts. This has affected also the students who 
assumed a neutral position before starting the activities, shifting them to positive feedback contributors. 

The motivation and interest in the mathematics and science study by using the art-works as learning 
tools were augmented. Actually, the results demonstrate an increase of 12,6% in both interest and 
motivation in the current studies with a decreasing of -9,7% in the neutral position.   

Both the use of the art and the mini-game concept design affect positively the learning process, mainly, 
the interest and motivation of the students in the mathematics and science study, notwithstanding a 
negligible difference (+2,2%) between the use of the mini-games concept design and the use of the “art-
works”.  

According to the teachers’ feedback and observations, the G.A.STEM methodology and tools support 
also both vertical and horizontal skills useful for social inclusion and future professional careers. In 
particular, students were prone to work in groups and individually by favouring social and communication 
skills. 

One of the major limits, revealed during the method application, was that not all the teachers are 
predisposed to work in a multidisciplinary and interdisciplinary way. Where it was possible, the students 
and the teachers could organise the activities better despite COVID-19 situation restrictions obliging 
students to work online in most of the cases.  
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Abstract  
The newly incorporated university teaching staff needs specific training in order to carry out the teaching 
function in the best possible way. Acquiring the necessary knowledge and skills is essential to meet the 
challenges posed by new teaching environments. Physiology is an essential and complex subject. Its 
general objective is the knowledge of the functions of the organism in a state of health, and serves as a 
basis for the study of alterations in a state of illness and the prevention of disease. Therefore, aware of 
the complexity of the subject to be taught and of our responsibility to ensure that it is carried out as 
rigorously as possible, the Department has drawn up a chronologically organized training plan for 
teaching fellows and trainees with different types of contracts. In this way during their period on a 
teaching fellowship or teaching contract they can master at least the essential concepts of the basic 
subjects taught by the Department. The training of our junior lecturers is taken up by all of us as a major 
challenge. With the development of this training plan, supervised and supported by the rest of the staff 
with more experience, the aim is for new teaching staff joining the department to approach their tasks 
starting with the simplest concepts and progressing to the more complex ones within the field of 
Physiology. In this way, the subsequent teaching of this knowledge to our students will be at an adequate 
and homogeneous level in all groups of the different subjects and will guarantee the acquisition of the 
skills and attitudes that will contribute to their professional and personal development. This training plan 
must be understood as a cooperative work between all the teachers and administrative and service staff 
from the Department and will be oriented towards the resolution of problems detected, always from the 
perspective that training is a continuous process, which will be nourished by the advances or progress 
obtained and will be specified in new needs detected. The program will contribute to a better and faster 
adaptation of the novel teaching staff and thus result in a better learning environment for our students.  

Keywords: Teaching innovation, Training plan on Physiology, Teaching-learning process, Mentorship, 
Experienced and beginner professors. 

1 INTRODUCTION  
European universities are immersed in a profound process of change and adaptation to face new 
challenges in an increasingly competitive, borderless labor market. The European Council Conclusions 
on the Role of Education and Training in the implementation of the Europe 2020 Strategy (2011/C 70/01) 
devoted an entire section to improving the capacity of education and training systems to respond to new 
demands and trends.  Equipping citizens with the skills and competences that the society needs to 
remain competitive and innovative but also helping to foster social cohesion and inclusion, must play a 
key role [1]. Moreover, digital transformation is one of the Commission’s priorities as set out in its flagship 
strategy “A Europe fit for the digital age”. In fact, the Commission is determined to make this Europe's 
“Digital Decade” [2]. 

In this new scenario, there is concern about teaching quality and issues related to teaching training and 
professional development. An active-reflective learning methodology is proposed, where the professor's 
role is not the mere transmission of knowledge, but rather he guides its construction and consolidation 
[3] [4]. This challenge is especially difficult for new university lecturers, who face insecurities and fears 
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arising from their new teaching profession, with little or no previous experience [5] [6]. Several academic 
studies have pointed out how teacher training is essential to promote quality higher education [5] [7]. 

The training of university teaching staff should be seen as a continuous, evolving, systematically 
programmed process, whose first link should be initial training. It is stablished that the first years of 
teaching are vital for the rest of the professional development of university teaching staff, hence the 
growing importance of offering this group strategies and tools to guarantee a positive development of 
professional competences which, consequently, leads to an improvement in the quality of teaching [8]. 

In the specific case of the knowledge area Physiology, it is a complex biological science whose objective 
is the study of functions and activities of living beings and their organs and systems, the study of the 
underlying physical and chemical processes and of the control mechanisms that allow the maintenance 
of the internal environment. Defined in this way, the general objective of Physiology is the knowledge of 
the functions of the organism in a state of health.  The complexity of the subject of Physiology makes it 
advisable to provide a structured training for the new teaching staff, designed and organized using all 
the wealth of previous experience that we have accumulated together. 

This training is also aimed at the technical handling of the resources and is complemented by 
pedagogical training that will enable our trainees to enrich the teaching-learning process in our area as 
much as possible [6]. On the other hand, the teaching staff, working with the administration and services 
staff, also carry out numerous administrative tasks (minutes, proceedings, permissions, convocations, 
teaching guides, etc.), which new teachers must learn. 

Therefore, the action plan should be understood as a cooperative work between teachers and 
administration and services staff and will be oriented towards the younger teachers to help them in the 
design, organization, development of teaching, improvement of teaching skills and adjusting teaching 
practices to face the challenges of the digital society. 

The aims of this proposal are: 

1 Enabling newly hired professors (university training professor, grant holders and newly hired 
Department staff) to gradually start teaching Physiology and progress throughout the period of 
the scholarship or contract, assuming more complex tasks as they advance in their training 
process. 

2 Contributing to the training process in new technologies applied to virtual teaching and 
assessment. 

3 Promoting and facilitating the development of the academic career of our teaching staff. 
4 Developing the skills and attitudes of teaching. 
5 Improving the knowledge of the teaching assignments that are alloted for the first time to the 

newly incorporated professor. 
6 Training new professors in compliance with current regulations regarding administrative tasks. 
7 Knowing the teaching strategies and evaluation systems of the Department of Physiology. 
8 Manage the technological tools for teaching and research performance with different levels of 

training and applicability. 
9 Deepening the knowledge towards didactic and virtual assessment possibilities through the 

PRADO2 platform. 
10 Knowing specific administrative procedures and regulations for the different teaching activities 

carried out in the Department (examination calls, teaching guides, proceedings, permits, etc.). 

2 METHODOLOGY 
The project includes a specific training program for new teachers, which aims to meet the training needs 
detected at this important stage in their professional development. This is a long-term program, which 
must be synchronized with the period of enjoyment of the grant or contract that links trainee staff to the 
Department and must respond to the demands that arise each academic year. Our basic premise is that 
the quality of the teaching profession depends, ultimately, on training that provides teachers with a 
quality qualification and enables them to tackle the teaching-learning process with guarantees. Our aim 
is for new trainees to gain access to basic subjects in our Department and to provide them with the 
necessary tools for access to an optimal teaching career.  
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Prior to the start of the sessions planned for the academic year, planning work was carried out in the 
previous academic year, consisting of the following: 

1 Selection of basic subjects and reservation of credits for trainee staff in the Teaching Organization Plan. 
2 Selection of subjects that progressively cover 3 years of teaching training for the grant holder, 

covering the whole of the syllabus. 
3 Assignment of teaching to trainee lecturers in the Department's Teaching Organization Plan and 

preparation of the timetable with the planning of the training plan sessions. 

The method is based on the organization of working sessions along two academic years, following a 
specific schedule, in which the trainees will develop the subject topics selected by the Department and 
will work together with senior lecturers in the development of teaching materials, mainly in online format, 
using PRADO 2 teaching platform (Teaching support resources platform of the University of Granada). 
The trainees will also be coached in learning the practical classes before they have to teach them to the 
students. The training will be completed with sessions on administrative procedures, environmental 
sustainability, curricular training in design for all people and promotion of equality. 

3 RESULTS AND DISCUSSION 
With the experience acquired over the years of lecturing in Physiology, according to the criteria approved 
by the Department of Physiology, a functional diagnosis of the subjects assigned among the teaching 
staff has been made. The strict application of former criteria, related to the selection of subjects in order 
of professional category, does not allow the new personnel in training to organize their lecturing, starting 
with the subjects of less conceptual complexity and moving towards the subjects that require further 
training. That is why this strategy is implemented. Such plan is offered since we are aware of the 
complexity of the subject that we must teach and of our responsibility to ensure that it is carried out with 
the greatest rigor and quality. 

This chronologically organized training plan allows the novel professors to handle and understand the 
essential concepts of the basic subjects taught by the Department of Physiology. In this way, the 
subsequent teaching of this knowledge to our students will be done at an adequate and homogeneous 
level in all groups of the same subject, and will guarantee the acquisition of skills and attitudes that 
contribute to their professional and personal development. 

With this action plan we can achieve significant improvements in two different aspects: first, the newly 
hired professors will acquire knowledge about the programmed topics and the veteran professors will 
benefit from the knowledge and skills of newcomers, and from the use of new technologies applied to 
the subjects covered by the training plan. In addition, novel Professors will gain experience in 
preparation didactic presentations and the teaching of laboratory practices assigned to them by the 
Department lecturing plan. Secondly, novel professors will prepare a dossier with evaluation questions 
of the subject corresponding to the topics scheduled in the sessions using online tools. These 
questionnaires can be used in the continuous assessment of physiology students. On the other hand, 
the professors in training will know the administrative activities related to the activity of the teaching staff, 
including those of environmental quality management of the Department. The project also plans to 
develop initiatives in the following fields: 

1 To improve inclusion and attention to diversity: all materials will be produced in digital format and 
will be accessible according to the rules of the UGR Inclusion Plan.  The need to adapt the format 
to the possible situations of students with special needs will be worked on in the programmed 
sessions. The material produced will be transferable. The recommendations of the document 
published by CRUE Spanish Universities in collaboration with the ONCE Foundation Curriculum 
Training in Design for All in Pharmacy will be applied [9]. 

2 Consideration of aspects related to healthy living and sustainability: the project is aligned with the 
following sustainable development goals: Quality education (development of working sessions 
with expert advice), Equality and Reduction of inequalities (actions of curricular design and 
equality for all people, documents written and designed for different possible situations of the 
student), and sustainable cities and communities (workshops on sustainability policy and risk 
prevention of the Department). 

3 Strengthening digitalization and virtualization: In all the sessions throughout the two academic 
years included in the project, work will be done on the development of the possibilities offered by 
the UGR teaching platform PRADO 2 and other teaching platforms and tools. Online materials 
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will be developed for continuous and final assessment of the theoretical and practical contents of 
the subjects. The online materials to be worked on can be used on other platforms and will form 
part of the final dossier of learning materials as a material result of the project. 

4 Possibility of knowledge transfer. The results will be presented in the faculties where we teach 
and in any other forum where issues related to the project are raised both in the University and 
outside. 

The training process for beginner university professors assumes a responsibility to ensure quality 
teaching with better-prepared professionals, requiring participation in programs that train new professors 
to meet their real needs [5], which determine that the usual requirements of the novel professors are 
limited to teaching, interpersonal relationships, and the institutional context [10].  

Various authors highlight the benefits of the mentoring process in improving teaching quality, which 
includes expert or experienced/mentor and beginning professors. The benefits of mentoring programs 
for novel professors have been reported: mentored professors show greater productivity, leadership, 
satisfaction in their teaching work and are more committed to the institution. In addition, they increase 
their interpersonal relationships, they are more willing to change and teaching innovation, they can solve 
their conflicts with greater effectiveness, they acquire more confident in their actions, they can receive 
more competitive scholarships than non-mentored professors [10] [11] [12].  

A semi-quantitative scale rubric is being developed to monitor and evaluate the activities of beginner 
professors and the impact of the teaching material produced. In each of the scheduled sessions all the 
participating team members will make the rubric to evaluate the professor in charge of the session. At 
the end of the course, all the partial evaluations will be gathered with the evaluation of the regular 
attendance to the programmed activities to obtain a final evaluation, which will reflect the improvement 
in the teaching training. The rubric will develop the following items: presentation of the teaching contents, 
attractive and design of the classes, scientific basis of the resources, debate and defense of the teaching 
objectives, evaluation of the practical classes, which is in line with the reports of other authors [13].  

4 CONCLUSIONS 
Newly incorporated professors face several difficulties during their beginnings in teaching. Among them 
lacking scientific knowledge on the specific area, as well as, small pedagogical and didactic skills. All 
that difficulties them to perform effectively their teaching management, which is of special concern. The 
training of beginner professors must be organized and comprehensive, allowing them to join the 
Department and improve their professional practice. This training plan offers a general and specific 
preparation to improve the understanding of the institutional culture and enhance the teaching process. 
Reducing the initial difficulties of new university professors can decisively contribute to a better and 
faster adaptation to the University. 
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Abstract  
In this work, we present a collection of serious games for explaining complex ideas from computer 
science, i.e., algorithms, to a general audience, particularly focusing on secondary education students.   

Our motivation is two-fold. One the one hand, as far as computing is concerned, secondary education 
emphasizes more on skill training in the use of software packages rather than on revealing the 
intellectual elegance, beauty and depth of the algorithms underlying modern digital technology. On the 
other hand, despite the fact that we all witness the amazing evolution of technology and how it 
continuously transforms our society there is still little awareness regarding the fundamental concepts 
that make all this possible and the impressive ideas lying at the heart of computer science that we use 
every day.  

In this context, we decided to develop simple yet interesting games for presenting the essence of 
selected algorithms that we all use extremely frequently in our everyday digital activities. Games, and 
in particular Serious Games, can significantly enhance the learning process, by entertaining players 
while keeping them engaged. Furthermore, game-based learning requiring non-trivial effort on behalf of 
the players can significantly improve the learning outcome by raising awareness, critical and 
computational thinking and leveraging players' imagination.  

Our game collection entitled “The adventures of little Bob” includes 3 games, namely "Who is at the top", 
"Escape the haunted house" and "Find and correct the error". Our games are mainly addressed to high 
school students but also to audience engaged with technology with no prior knowledge of computer 
science. They are responsive and developed using Articulate Storyline 360. Interested players can either 
play online or download a copy and play locally.  "Who is at the top" touches the fundamental concepts 
of search engines and outlines the main ideas of the original version of Google’s Pagerank algorithm. 
"Escape the haunted house" sketches how public key cryptography ensures that secure communication 
can be established over internet by presenting the Diffie-Hellman key exchange scheme devised to 
make the establishment of secure internet sessions possible. "Find and correct the error" focuses on 
error correcting codes which are used for the detection and correction of errors during data store or 
transmission in such a transparent and efficient way that we are never even realizing them. 

“The adventures of little Bob” can perhaps make an interesting approach to shedding light on the 
fascinating ideas behind the algorithms that we actually exploit many times every day when using our 
smartphone, tablet or laptop for performing a Google search or storing and transmitting many gigabytes 
of data without even a single mistake or when making successful online transactions, without even 
realizing it. After all, a deep understanding of underlying algorithms and the promotion of computational 
thinking can be essential for our society to remain human centered while truly exploiting the enormous 
potential of the ongoing 4th industrial revolution.  

Keywords: algorithms, games, storyline, secondary education, computer science for general audience.  

1 INTRODUCTION: MOTIVATION AND PREVIOUS RELEVANT WORK 
Roughly speaking, an algorithm is a kind of recipe. A recipe, however, composed of clear, exact and 
unambiguous steps, which, when followed, lead to the achievement of predefined objectives. The notion 
of an algorithm has been closely related to computers and programming. Machines lack originality and 
intuition, at least so far. Thus, exploiting computers – and computational devices in general - involves 
programming them, i.e., devising algorithms, encoding them into some programming language and then 
providing them as input to the machines. However, the concept of algorithms is far more inclusive. We, 
humans, continuously devise algorithms for completing tasks in our everyday life. Cooking, driving, 
playing games or making decisions are problems whose solution requires clear and exact steps, i.e., 
algorithms. Taking into account that computational devices (smart watches, smartphones, tablets, etc) 
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have also become inseparable part of our everyday life, it becomes apparent that understanding how 
algorithms are created and function is absolutely important for successfully dealing with technical and 
ethical issues arising in our modern society.   

Searching the web and conducting online transactions are two of the most popular actions most of us 
normally perform several times daily. “Google”-ing, online banking and online shopping have become 
part of our everyday routine. Moreover, in some sense, results of these actions determine our lives no 
matter if they are actually performed over communication channels (i.e., Internet) which are naturally 
imperfect and prone to errors. But, do we really understand why we easily accept Google’s answers as 
extremely relevant, why we feel comfortable and secure with making online transactions and why we do 
believe that data we send or receive is correct? Providing answers to these questions goes through very 
interesting areas of computer science for reaching simple and elegant, yet powerful, ideas, i.e., 
algorithmic concepts. Concepts which, beyond being mathematical artefacts, can also have particular 
importance for the development of critical and computational thinking. In fact, computational thinking 
[15,16], i.e., thought processes required in understanding problems and formulating solutions, exploiting 
abstraction, data representation, and logically organizing data, has been suggested as the fifth in the 
sequence of the existing “four Cs of the 21st century learning”: Communication, Critical thinking, 
Collaboration, and Creativity [7].  

Furthermore, games, and in particular Serious Games, form a simple, yet effective means for learning. 
Serious Games are “Games that do not have entertainment, enjoyment or fun as their primary purpose” 
[11]. If appropriately designed, games can significantly support the learning process, by entertaining 
players while, simultaneously, motivating them to engage to the game. Attending a course or studying 
a college book may be stressful and boring; however, a fancy, well-designed game can certainly make 
a very good starting point for providing a firm initial background and motivating further investigation and 
engagement. In addition, ergodic games, i.e., games that require non-trivial effort on behalf of the player, 
can further enhance the learning process and significantly improve its results by raising awareness, 
critical and computational thinking and leveraging players' imagination. The term “ergodic” has its 
etymological roots in the Greek words for "work" and "path" and has been used in the relevant literature 
for characterizing the genre of books where “there is non-trivial effort to traverse the text" [1, 2, 4]. 
Regarding the understanding and teaching of algorithms, in recent literature, emphasis has been placed 
on search algorithms [6, 9, 12, 13]. Well-designed serious, ergodic games can certainly assist the 
process of learning and help in the clarification of complex algorithmic concepts which usually remain 
hidden behind the shadows of popular practical applications.  

Motivated by these observations, we decided to design and develop three serious games for capturing 
and explaining fundamental concepts underlying algorithmic techniques used for efficiently performing 
web search, secure online transactions and error-free data transmission and storing. In particular, we 
designed and implemented “The adventures of little Bob”, a game collection comprising three serious 
games, "Who is at the top", "Escape the haunted house" and "Find and correct the error". "Who is at the 
top" is intended to explain the fundamentals of how Google search is performed, "Escape the haunted 
house" is intended to clarify basic concepts of secure online transactions and "Find and correct the error" 
is intended to describe some of the methods used for error detection and correction when transmitting 
or storing data.    

The rest of the paper is devoted to the presentation of the theoretical (Section 2.1) and technical (Section 
2.2) framework; we provide a short demo (Section 2.3) of our version of the “The adventures of little 
Bob”, as well. We conclude, in Section 3, with plans for future work. 

2 OUR GAME COLLECTION 
“The adventures of little Bob” contain three games mainly designed for high school students, though of 
interest to audience familiar with technology with no particular expertise in computer science. The game 
collection is currently available in English at https://bit.ly/2RNNeJY and in Greek at http://bit.ly/2ROdAvl. 
Our game collection is responsive so that players equally experience the interactive content on desktop 
computers/laptops, tablets and smartphones. The games are developed using Articulate Storyline 360 
(https://articulate.com/360).  

We focus on three very interesting and widely used algorithmic solutions, i.e., the initial version of 
Google’s Pagerank algorithm, the Diffie-Hellman key exchange scheme and ideas behind error 
correction techniques. "Who is at the top" highlights ideas exploited by Pagerank, "Escape the haunted 
house" exploits the basic idea of the Diffie-Hellman key exchange protocol and "Find and correct the 
error" focuses on error correction techniques like repetition and redundancy aspects.  
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Below, we outline the theoretical and technical framework and also provide a short demo of “The 
adventures of little Bob”.  

2.1 Theoretical framework  
In the following we provide a short overview of the algorithmic framework where our game collection is 
based. We selected to gamify these particular algorithms first because they are nice and elegant and 
also due to the fact that they are widely used and affect all aspects of modern human life and society.   

2.1.1 Google’s Pagerank algorithm  
Pagerank is an algorithm for ranking webpages initially suggested by Larry Page in 1998 [3]. The 
concept of Pagerank and its improved subsequent versions lies at the heart of the Google search engine 
and highly contributed to making it the top search engine it still is. The main reason is that Pagerank 
succeeded in obtaining extremely good webpage rankings thus providing in very short time highly 
relevant answers to user queries. Without going into technical details (provided in e.g., 11), the main 
idea according to which Pagerank obtains accurate webpage rankings is that statistically popular 
webpages of good quality are ranked high in the list of webpages potentially answering a user query. 
More precisely, for the evaluation of the relevance of a webpage potentially answering a user query and 
its ranking on the list returned by the search engine, two factors are taken into account in a statistically 
normalized way: the amount of incoming links originating from other webpages indicating the usefulness 
of the page as well as the quality of these links in terms of relevance to the user query.  

2.1.2 Diffie-Hellman key exchange algorithm  
When sensitive information is transmitted over internet, before reaching its destination it passes through 
a large number of devices like computers, routers, etc where it can be intercepted. Encryption is a set 
of techniques used to securely transmit information over insecure channels. Encryption is performed via 
the use of a code, i.e., a key, which is used to transform the sensitive information so that it can not be 
easily decrypted by not authorized intermediate parts but it can easily and correctly decrypted by 
authorized recipients. This key has to be determined in such a way so that only the sender and the 
receiver know it. That is, such a key has to be secret and, moreover, it must be created via a process 
involving just the sender and the receiver. However, just like any other process requiring information 
transmission over the internet, the process of determining and exchanging a secret key takes place at 
public and thus can be observed and intercepted by intermediate devices.  

In 1976, Whitfield Diffie and Martin Hellman [5], first suggested an algorithm allowing computers to 
establish shared secret keys on the internet and then using them for encrypting all their communication. 
This algorithm is widely known as the Diffie-Hellman key exchange protocol and guarantees the mixing 
of secret information with public information in a mathematically irreversible way. The algorithm requires 
discrete exponentiation, discrete logarithm and clock or modular arithmetic involving the operation mod 
which yields the remainder of integer division [5, 11]. The algorithm proceeds as follows. Sender and 
receiver select and publicly announce a clock size, c, and a base, b. Sender and receiver each select a 
number which they keep private, say s and r, respectively. Then, they perform the following calculation 
for obtaining a new number which each of them publicly announces. The sender calculates s’ = bsmod 
c and similarly the receiver calculates r’ = brmod c. Their common secret key then results via the 
following calculations performed by the sender and the receiver, respectively: (r’)s mod c = (s’)r mod c. 

2.1.3 Error detection and correction techniques  
Communication channels used to transmit or store data are naturally prone to errors. However, as 
Claude Shannon first proved in 1948 [14] and has already been practically experienced, error-free 
communication is possible to achieve, in principle, over such error-prone communication links. The main 
underlying ideas focus on the detection and then, possibly, the correction of errors. The detection of 
communication errors is very important since retransmission could be a straight-forward solution, 
whenever efficient. Increasing the number of retransmissions of data containing errors can result in 
determining the correct data initially sent. However, since retransmissions are not always efficient or 
even possible, adding redundant data to transmitted messages is another extremely useful technique. 
Redundancy implies the application of various encoding methods, like for example the Hamming codes, 
checksums, two-dimensional parity, etc. The (7,4)-Hamming code encodes 4-digit binary words to 7-
digits codewords by adding redundancy to them. This particular encoding can decide a correct 
transmission or obtain the correct transmission using the closest match since any single error in a 7-
digit codeword can be unambiguously corrected.  
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2.2 Technical framework  
Our game collection is available at: https://bit.ly/2RNNeJY. It currently runs on a local web server of the 
University of Patras, which is an apache v1.3+ server running debian 3.2.96-2 GNU/Linux with php 
5.6.33 and MySQL database server 5.5.59-0. We developed our games as interactive content modules 
using Articulate Storyline 360. For the development, we used an Intel Celeron1000M (1.80Hz), 4GB 
RAM desktop computer running Windows 8. 

2.2.1 Articulate Storyline 360 
Articulate Storyline 360 is an authoring tool for developing e-learning modules and interactive content 
for e-learning applications and delivering it in a responsive form. Articulate Storyline has many 
similarities with Powerpoint and it is an easy-to-use environment that does not require advanced 
programming skills. Content modules are presented in story view and can be easily assembled using 
custom interactions creating interactive stories which seamlessly adapt to different devices. Graphical 
elements including templates, characters and images are also offered facilitating implementation. 
Articulate Storyline offers visual overview and structure for the creation of e-learning scenaria made up 
of different scenes which are actually collections of slides. Similarly to a book which is composed of 
pages organized into chapters, Articulate Storyline projects are composed of slides organized into 
interconnected scenes.  

We decided to use the free version of Articulate Storyline 360 for the implementation of our game 
collection because it provides an easy-to-use environment allowing the exploitation of existing 
knowledge of popular software for the creation of useful and attractive e-learning content.  

2.3 An overview of “The adventures of little Bob”   
“The adventures of little Bob” contain three games which are presented to the player in the initial screen 
(see Fig. 1) together with control options for screen size and text appearance adaptation for accessibility, 
keyboard shortcuts and sound (see Fig. 2).  

 
Figure 1. “The Adventures Of Little Bob” game collection. 
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Figure 2. Game control panel. 

2.3.1 "Who is at the top"  
"Who is at the top" demonstrates ideas underlying the original version of Google’s Pagerank algorithm. 
The scenario is the following. Companies, with personnel composed of employees, supervisors and 
directors, provide a ranking for their employees resulting from votes submitted by fellow employees, 
supervisors and directors. Votes reflect the popularity of employees and have different weights 
depending on who submits them. Weights assigned to votes reflect the quality of the evaluation. In 
particular, a vote submitted by an employee has a weight equal to 1, a vote submitted by a supervisor 
has a weight equal to 3 and a vote submitted by a director has a weight equal to 5. Voting results are 
available via the option “i” (Fig. 3). The player is presented with a list of top employees for each company 
on the list of the game and corresponding voting results via the option “i”. Then, the player is asked 
either to select the best employee from each company (Fig. 4) or report the voting as “fake” (by selecting 
F depicted in Fig. 3), if the number of submitted votes is larger than the total number of voters. The final 
objective is the ranking of the top employees according to the evaluation they received by their 
colleagues for all companies with valid voting. Guidelines are available via the menu button at the top 
left part of the screen. A wrong answer costs a “life”. When players spend all 3 “lives” given to them, the 
game is over.   

The rough idea underlying Pagerank is the exploitation of the quantity and quality of links to web pages 
for obtaining webpage rankings for user queries. "Who is at the top" demonstrates the ideas used by 
search engines by asking players to rank employees.  

 
Figure 3. “Who is at the Top” start-up screen. 
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Figure 4. Players are asked to select and rank top employees. 

2.3.2 "Escape the haunted house"  
"Escape the haunted house" demonstrates ideas underlying the Diffie-Hellman key exchange scheme. 
Little Bob and a friendly ghost are trying to escape a house haunted by non-friendly ghosts. For doing 
this, they have to establish a common private key for encoding their communication at “public” with the 
non-friendly ghosts overhearing their conversation. The plot follows in a straight-forward manner the 
steps of the Diffie-Hellman key exchange scheme described in detail in the game guidelines.  

Players are expected to perform a series of arithmetic calculations, which include exponentiation and 
clock arithmetic, for obtaining values for the keys required for the completion of the game (Fig. 5 and 6). 
Guidelines are available via the menu button at the top left part of the screen. A wrong answer costs a 
“life”. When players spend all 3 “lives” given to them, the game is over.   

 
Figure 5. “Escape the Haunted House” requires computation of secret codes. 
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Figure 6. Establishing and exchanging secret keys at public. 

2.3.3 "Find and correct the error"  
"Find and correct the error" demonstrates ideas underlying error correcting techniques. In particular, it 
demonstrates how repetition and redundancy help in detecting and correcting errors in transmitted 
messages. In the context of redundancy, the (7,4) Hamming code as well as parity check are presented.  

Players are asked to detect and correct the error in messages appearing on screen. For the completion 
of the game, players are expected to type in answers after performing particular steps of the algorithms 
involved (Fig. 7 and 8). Guidelines for the presented techniques are available via the menu at the right 
part of the screen. A wrong answer costs a “life”. When players spend all 3 “lives” given to them, the 
game is over.   

 
Figure 7. Retransmission as a means to “Find and correct the error”. 
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Figure 8. “Find and correct the error” using the (7,4) Hamming code. 

2.3.4 Feedback and game evolution  
In all three games, whenever the player submits a reply to a question, feedback appears indicating 
whether the submitted answer was correct or incorrect (Fig. 9). Player are allowed to retry provided that 
there are still available “lives”.   

 
Figure 9. Feedback provided to players. 

During the evolution of a game, players can pause and then select to resume or quit the game, as shown 
in Fig. 10.  

 
Figure 10. Players can pause or quit. 

3 CONCLUSIONS 
Motivated by the increasingly important role algorithms play in modern societies and the - still - limited 
awareness among non-experts regarding the fundamental concepts underneath, we designed and 
developed a collection of serious games which can perhaps suggest an interesting approach to 
shedding light on the fascinating ideas behind complex algorithms widely used in our everyday life. We 
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focused on web search, secure online transactions and error-free data transmission and storing and 
presented corresponding game scenaria which can help players understand fundamental concepts of 
the involved algorithmic approaches. Having knowledge and understanding key ideas and concepts on 
which great scientific and technological achievements have been based is essential not only for 
conceiving how these achievements mobilize modern societies but also for the development of critical 
thinking and reasoning which are absolutely necessary for defining the ethical framework within which 
great advances must be exploited. Based on the positive informal evaluation received so far, we plan to 
continue our work for improving our games and extending the collection incorporating other elegant and 
popular algorithmic approaches. Our future plans also include obtaining a complete, formal evaluation 
for our game collection and exploiting players’ feedback for improving visualization and presentation 
aspects 

Recent advances in machine learning and artificial intelligence have raised deep scepticism about the 
claim that algorithms will increasingly shape and govern all aspects of human societies. However, 
algorithms, which in several cases reflect the fascinating abilities of human mind and intuition, are still 
devised and used by humans. It is up to us to develop and promote knowledge, awareness and critical 
thinking in every possible way so that ingenious ideas are exploited for placing humanity at the focal 
point of our societies. 
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Abstract 
Nowadays, the society is suffering a global world crisis due to the SARS-CoV-2 pandemic. To fight this 
health emergency, it is crucial not only the development of vaccines and drugs but also the use of 
technological devices. An example of these are infrared (IR) thermometers, which are mainly used for 
non-contact temperature measurement. 

Despite their widespread use in the current situation, students are not used to knowing the basic 
principles of its operations. Hence, it is of utmost importance to approach undergraduate students to a 
practical example of a device they can find almost everywhere.  

It is a fact that science is interconnected with multiple disciplines, such as Physics and Solid State 
Chemistry, Materials Science and Engineering. A good example of it is an infrared thermometer 
because it combines both optical and electrical behavior. The thermopile is the most important part of 
this kind of devices. It absorbs the infrared radiation emitted by an object which depends on its 
temperature. Then, it converts the heat radiation into a voltage output (electrical energy). Finally, the 
temperature is shown in a display. 

The main purpose of this work is to help students to understand the work mechanism of a thermopile 
on the basis of its material composition. In order to do that, an IR thermometer is disassembled, and 
the different parts of the thermopile are studied. Scanning electron microscopy (SEM) and energy 
dispersive X-ray spectroscopy (EDX) techniques are introduced to the students as the main 
techniques to study the microstructure and composition of them. With these experiments, students 
have gained knowledge about alloys and semiconductors materials and got a more accurate 
understanding of their role in these devices.  

This experience has allowed them to keep in contact during the whole study with three main concepts 
of Materials Science: composition, structure and properties. This fact makes the work interesting for 
undergraduate students and also for teachers of Inorganic Chemistry and Materials Science owing to 
its pedagogical character employing a Problem-Based Learning (PBL). 

Keywords: Materials Science, IR thermometer, thermopile, semiconductor, alloys, Problem-Based 
Learning. 

1 INTRODUCTION 
The society is suffering a global world crisis due to the SARS-CoV-2 pandemic. To fight this health 
emergency, it is crucial not only the development of vaccines and drugs but also the use of 
technological devices. The World Health Organization took into consideration fever as a symptom of 
COVID-19. The human body temperature must be between 36.5 ºC and 37.5 ºC. A higher temperature 
is considered as fever and it is an indicative of a health problem that may be treated [1]. This symptom 
can be easily noticed using an infrared thermometer, which is a portable, fast, and non-contact device. 
For these reasons, and because its use is currently becoming widespread due to the pandemic 
situation that we are living, in addition to the high precision it offers, an infrared (IR) thermometer is the 
object of study in this article [2]. 

The thermometer, which serves as a temperature measuring instrument, was invented by the Italian 
astronomer and physicist Galileo Galilei. Today, digital and IR thermometers are manufactured with 
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great use and long-lasting precision [3]. There are different types of thermometers among which we 
can highlight axillary thermometers and IR thermometers [4,5].  

IR thermometers measure temperature from a non-contact safe distance, Fig.1, and they work based 
on a phenomenon called black body radiation. All bodies at a temperature above absolute zero have 
molecules inside of it moving around. When the temperature is higher, the molecules move faster. As 
they move, the molecules emit IR radiation, which is an electromagnetic radiation with lower energy 
than the visible spectrum. As they get hotter, they emit more energetic IR radiation, and even can start 
to emit in the visible region. IR thermometers detect and measure this IR radiation [2]. 

IR light, like visible light, can be focused, reflected, or absorbed. IR thermometers usually use a lens to 
focus IR light from one object onto a detector called thermopile. The thermopile absorbs the IR 
radiation and turns it into heat. When IR energy is higher, the thermopile gets hotter and the heat is 
turned into electricity, which is sent to detector. This signal is used to determine the temperature of 
whatever the thermometer is pointed at [6].  

 
Figure 1. Temperature measurement using an IR thermometer. 

On the other hand, nowadays, students are demanded to work in different environments where higher-
level thinking skills are required. Hence, problem-based learning (PBL) has been a longstanding 
educational approach that allows them to acquire new concepts to solve problems critically and work 
more independently [7,8]. For all the above comments and to understand the basic concepts of the IR 
thermometer and their applications, PBL is applied as a useful tool for understanding some advanced 
concepts taught to students of a Master’s Degree with further specialization in “Advanced Materials”. 

Therefore, the main purpose of this work is to help students to understand the work mechanism of a 
thermopile on the basis of its material composition. In order to do that, an IR thermometer is 
disassembled, and the different parts of the thermopile are studied by different techniques usually 
used in Solid State Chemistry and Materials Science owing to its pedagogical character employing a 
PBL. 

2 METHODOLOGY 

2.1 Time distribution 
Six work sessions (3 h/session) were used to complete the proposed project. The first one was used 
to disassemble the infrared thermometer and the following two sessions were employed to perform the 
scanning electron microscopy (SEM) analysis. Finally, in a period of three sessions, students made a 
complete report of the results with exhaustive bibliographic research and with the help of their 
teachers. 
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2.2 Disassembly of an IR thermometer 
The main aim of this experiment is to know how an IR thermometer works. To do that, it is necessary 
to understand the parts of an infrared thermometer. Therefore, students started disassembling a 
commercial infrared thermometer step by step. They could observe the initial aspect of the 
thermometer, Fig. 2(a), and after opening the plastic case, the motherboard and their respective 
devices were found, Fig. 2(b). Once this motherboard was removed, the optical system of the 
thermometer, which is formed by the sensor assembly, Fig.2(c), and thermopile, Fig.2(d), were 
identified, the latter being the main component of the IR thermometer. 

Moreover, the screen, which is composed of a liquid crystal, is shown in Fig. 2(e). The thermopile, 
shown in Fig. 2(d), was disassembled to perform later analysis of the elements that constitute this 
device [9]. 

 
Figure 2. Disassembly of an IR thermometer, a) thermometer; b) motherboard; c) sensor assembly;  

d) thermopile; e) screen. 

2.3 Experimental analysis 
In the next sessions, students learnt the basic principles of Scanning Electron Microscopy (SEM) 
analysis by studying the main parts of the disassembled thermopile. To do that, first, it was necessary 
to explain to them the theoretical fundamentals of the SEM. It provides information about topography 
and composition of a sample by scanning its surface with a high-energy beam of electrons. As the 
electrons interact with the sample, they produce secondary electrons, backscattered electrons, and 
characteristic X-rays. These signals are collected by one or more detectors to form images that reflect 
the surface characteristics. In this experimental part, Energy-dispersive X-ray spectroscopy (EDX) was 
used as a technique in combination with SEM which enables the semiquantitative analysis of near-
surface elements and their amount at different points, providing a map of the sample. It is based on 
the principle that materials being examined will possess different emitted X-rays [10]. 

The microstructure and composition of the thermopile was fully analysed by scanning electron 
microscopy (SEM), using a JEOL 7001F scanning electron microscope equipped with a spectrometer 
for energy dispersive analysis of X-rays. The operation parameters were an acceleration voltage of 
15kV, a measuring time of 20s and a working distance between 10 and 13mm. 

3 RESULTS 

3.1 Thermopile analysis 
Students carefully disassembled the thermopile and found their main parts, which were fully identified 
according to the literature [11,12]. Fig. 3(a) corresponds to the thermopile chip (points 1,2,3), which 
includes different types of semiconductors, package header (point 4) and the package cap (point 5). 
Fig. 3(b) shows a more approximate vision of the reference sensor (point 6). Fig. 3(c-d) corresponds to 
the window (point 7) and legs (point 8) of the thermopile, respectively. The different atomic 
percentages of the different parts of these components (points 1 to 8) were extracted from EDX 
spectra, which are summarized in Table 1.  
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Figure 3. SEM micrographs of different thermopile pieces: Thermopile chip (a), reference sensor (b), 

window (c) and leg (d). 

Table 1. Atomic percentages for each point shown in SEM micrographs of Figure 3. 

Point 1 2 3 4 5 6 7 8 

Element Si Si O Si N Al Au Ni Fe Ni Ag Zn S Au Ni 

Atomic % 100 33.3 66.7 17.2 23.0 59.8 46.8 53.2 23.7 76.3 100 50.2 49.8 30.5 69.5 

After the topographic and composition analysis of the thermopile constituents, students, guided by 
teachers, should carry out a bibliographic research to correlate and identify the parts of the thermopile. 

Once the students have analysed experimentally by SEM/EDX the elements and their approximately 
percentages in the different constituents, following a pedagogical approach, they could extend 
knowledge about thermopiles by asking some questions themselves. 

3.2 Understanding the thermopile 
After experimentally analysing the thermopile found, the students wonder what compounds or 
elements make up each of the parts of the thermopile and what function they have. Fig.4 shows a 
schematic image with its internal parts adapted from reference [11]. Based on the EDX results shown 
in Table 1 and the bibliographic data, the constituents can be predicted. The most external zone is the 
Package Cap, Fig. 4(a), made of an alloy of Ni and Fe (Table 1, point 5); and it presents an aperture in 
the upper part, Fig. 4(b). A window, which is made of ZnS (Table 1, point 7), is placed in the opening 
to filter IR radiation, Fig. 4(c). The Package Header, which is made of an alloy of Au and Ni (Table 1, 
point 4) is located at the bottom, Figure 4(d), and it has four connecting legs, composed of an alloy of 
Au and Ni (Table 1, point 8). The reference sensor, Fig. 4(e), in this case is purely composed of Ag 
(Table 1, point 6), and the thermopile chip are above the Package Header, Fig. 4(f) [11].  
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Figure 4. Schematic image of a thermopile. Figure adapted from reference [11]. 

At this point two main materials are identified, which are the main constituents of the Package Cap 
and Package Header: alloys and zinc sulfide. Students wonder what an alloy is and why the zinc 
sulfide is used.  

• Question 1: What is an alloy? Which kinds of alloys are in this thermopile and what are they 
used for?  
Answer 1: An alloy is defined as a homogeneous mixture of a metal with one or more different 
elements, both metallic and non-metallic. In this analysis of the thermopile, two types of alloys 
have been found: gold-nickel and iron-nickel. Gold-nickel alloys are used as brazing media in 
the aeroengine, electronic, nuclear power. Iron-nickel alloys are ductile and easily weldable, and 
machinability is similar to austenitic stainless steel. They do not suffer from stress corrosion 
cracking [13]. 

• Question 2: Why is zinc sulfide used for the window? 
Answer 2: Zinc sulfide is placed in the opening of the thermopile, used as a window, to filter IR 
radiation due to its excellent optical and mechanical characteristics. It has high transparency in 
the infrared region, high thermomechanical resistance, hardness and chemical inertness [14]. 
Experimentally, this material has shown about 70% transmittance in the Long-Wavelength 
Infrared region of 3~12 μm and high thermal stability up to ~ 600 °C [15].  
Next, the students deepened inside the internals of the thermopile and found the thermopile 
chip. At this point, they posed different questions to understand this device, which were 
answered after a bibliographic search and with the help of their teachers. 

• Question 3: What is a thermopile? 
Answer 3: A thermopile is an electronic device that converts thermal energy to electrical energy. 
It is a serial-interconnected array of thermocouples, consisting of two different materials with 
large thermo-electric power and opposite polarities interconnected in series. It is less commonly 
connected in parallel. 

• Question 4: How a thermopile works? 
Answer 4: A single thermoelectric cell’s voltage output is very tiny, so many of these cells are 
arranged in series or parallel to achieve a larger signal output. This thermocouple stack 
arrangement is known as the thermopile. Thermopile works on the thermoelectric effect 
principle. The direct conversion of temperature differences to electrical voltage and vice versa is 
the thermoelectric effect. A voltage is generated in a thermopile when its dissimilar metals 
(thermocouples) are exposed to temperature differences. Adding more pairs of thermocouples 
in series to form a thermopile, it increases the voltage output. Thermopiles can be constructed 
with a single pair of thermocouples, consisting of two thermocouple junctions or multiple pairs of 
thermocouples based on the double-layer thermocouple structure. The thermocouples are 
placed through the hot and cold areas of the structure and the hot junctions are thermally 
isolated from the cold junctions. Each thermocouple is formed by a couple of different materials 
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(Metal1-Metal2, Metal-Semiconductor, Semiconductor-Semiconductor) and responds to a 
temperature difference localized between the two junctions (cold junction and warm junction). 
One of the two junctions can be considered the reference one. 
Therefore, thermopile chips are designed to present two different zones “hot junction” and “cold 
junction”, Fig. 5. The “hot junction” will be in contact with the IR absorber, which is isolated from 
the frame. Meanwhile, the “cold junction” is located on the heat sink. 

 

Figure 5. Schematic image of the thermopile chip based on a double layer thermocouple structure.  
Figure adapted from reference [11]. 

IR radiative energy, previously filtered by the window’s device, will be received by the absorber 
when it is pointed towards an object with different temperature. There is a netto radiative heat 
flow to/from the absorber which is heating/cooling the absorber. In this way when radiation is 
fallen upon the thermopile, a temperature difference will be generated between the “hot 
junction” and the “cold junction” of the device, creating the thermal response voltage (∆U) of the 
thermopile device according to the Seebeck effect [12,16]. 
Seebeck effect is a physical phenomenon that explains that exposing a pair of contacts of 
dissimilar conductors to a temperature difference (Tdiff) results in a voltage difference [11] in 
which a thermal electromotive force is generated in proportion to the incident infrared light 
energy [12]. 
The response output voltage of the thermopile device can be expressed as: 

∆U = NTdiff αAB  

Among them, N is the total number of the thermocouples, Tdiff is the temperature difference 
between the conductors and αAB is the difference in the Seebeck coefficient of materials A and 
B, which measures the intensity of the effect is called the thermoelectric power of the material 
[12]. 

• Question 5: What is the difference between a thermopile and a thermocouple? 
Answer 5: The thermocouple is a thermoelectric device, and the thermopile is a device that 
transforms electrical energy into thermal energy and typically constructed using a thermocouple 
series-combination. Compared to a single thermocouple, thermopile produces greater voltage 
output. The thermopile is a non-contact-based temperature sensor device whereas 
thermocouple is a contact-based temperature sensor. 

• Question 6: Which are the components of a thermopile chip? 
Answer 6: The thermopile chip consists of a series of thermocouples connected based on the 
double-layer thermocouple structure, Fig 5. The thermocouples, located on a silicon substrate, 
are semiconductors made of n-type and p-type doped polysilicon, as indicated by the SEM 
analysis (Table 1, point 1), and they are connected in a series with each other by aluminum 
wires (Table 1, point 3).  
Thus, the thermopile is basically composed of Al/n-poly and p-poly Si as materials of the 
thermocouples, and silicon oxide / silicon nitride (SiO2/Si3N4) as dielectric support film material 
(Table 1, point 2 and 3) [12,16]. 

p-type 
thermocouple 

Metal interconnection 

n-type 
thermocouple 
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At this point, students can delve into the semiconductor field of study by seeking out answers to 
some questions rise. 

• Question 7: What are semiconductors? 
Answer 7: Semiconductors are materials in which there is a band-gap or forbidden energy 
region that separates the totally full valence band from the conduction band that is completely 
empty, but it is so small, and it can be overcome with a not very high amount of energy. Its band 
gap is usually less than 2 eV. These materials are often used in the electrical and electronic 
industry, industries in which the infrared thermometer is manufactured. Rectifier joints stand out 
in this area [17].  
Given that to form the thermopile the union of two types of semiconductors (p-type and n-type) 
is necessary, the characteristics of each of them are studied. 

• Question 8: What types of semiconductors can be found in this thermopile?  
Answer 8:  
p-type semiconductor materials: These are semiconductor materials that have trivalent acceptor 
impurities which introduces a hole band just above the valence band. As there are more holes 
than electrons, the holes will be the majority carriers and the free electrons the minority. Thus, 
the holes that reach the extreme recombine with the free electrons of the outer circuit. 
n-type semiconductor materials: These are semiconductor materials that have pentavalent 
donor impurities. As there are more electrons than holes, they will be the majority carriers, with 
electron band just below the conduction band. When an electric current is applied, the free 
electrons inside the semiconductor move in the opposite direction to the holes and when the 
latter reach the extreme, an electron enters the semiconductor and recombines with the hole. 
n-p junction: These are electronic devices that allow current to flow in only one direction. The n-
p rectifier junction is generated by a p-type doped semiconductor on one side and n-type on the 
other side thanks to the use of masks and implantation or diffusion doping. If an electric field is 
not applied, there would be positive holes on the p side and electrons on the n side, but when 
using a battery, the positive terminal is connected to the p-type side and the negative terminal 
on the n side, generating direct polarity that allows the passage of current by canceling the 
electrons in the junction [17]. 
In summary, by following the steps of this work, students have learnt in detail how an IR 
Thermometer works. Besides, using the results obtained by SEM, they have been able to relate 
its structure and composition to each part, demonstrating that the core of these devices is 
formed mainly by alloys and semiconductors. Thus, answering the previous questions about the 
inner parts of the object, they have understood the functioning of a device that has become 
essential in our lives.  

4 CONCLUSIONS 
The PBL methodology was used in this project to study an IR thermometer, which combines optical 
and electrical devices. This work not only has allowed students to apply theoretical concepts learnt in 
the Master’s degree subjects but also it has shed some light on a different point of view about learning 
and it has boosted the knowledge of semiconductor materials, alloys as well as the parts that make up 
an IR thermometer. 

This project has allowed the students to know the importance of the Solid State Chemistry and the 
Materials Science in our daily life thanks to the search of information and the characterization of the 
most important parts of an IR thermometer. 
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Abstract  
Covid-19 has presented unprecedented challenge to school leaders in England: challenge that 
intensifies as pupils return to full time schooling [1], [2]. During lockdown schools developed online 
learning strategies, but to date there is little or no knowledge of how online learning has been led and 
managed or how they have /or will address the needs of disadvantaged pupils [3]. This project takes a 
mixed methods approach to investigate how school leaders; head teachers / CEOs & heads of 
department, in state secondary schools in England, are strategically planning for the management of 
online learning over the next 2 years, and how this builds on current practices. Using a case study 
approach based in 20 schools, the project uses an adaptation of Puntedura’s [4] model of differing 
degrees of technology integration to establish what level of online provision is being offered at present 
and what plans schools have for the next 2 years. These are: L1 – Substitution- technologies are used 
passively to support teaching; L2 - augmentation – traditional pedagogies are adapted for online use; 
L3 – Modification-strategic thought is given to the design of online learning and enhancements that add 
value to online teaching are implemented in order to improve learner performance; L4 – strategic 
planning for design of online offerings linking to whole school/ department approaches in online learning 
[5]. As such, the project offers unique insights into the short- and medium-term planning for online 
learning and important contributions to policy and practice.  

The project takes a strategy as practice approach to strategy, as this has been found to be most useful 
in our previous projects on strategic management in schools [6], [7], and incorporates a strategy as 
learning approach, that is pertinent given the uncertainties prevalent at this time. 

The research questions are:  

• At what level are schools currently operating in terms of the 4 operational levels of online practice, 
and when and why were online strategies implemented?  

• What changes/ amendments to strategies have leaders implemented due to Covid19?  

• How are schools operationalizing strategies with their staff?  

• What strategies are in place for pupils with SEN and limited tech/study space?  
• What opportunities and challenges are inherent in the leadership and management of online 

learning in secondary schools in England?  

• How are school leaders responding to these challenges?  
• What key practices contribute to the success of online strategies?  
• What strategies are leaders putting in place for online learning in the future, both in response to 

ongoing pandemic and as part of ‘business as usual’. 

The study has found that the strategic management of online learning has been very different in schools 
with high numbers of socioeconomically deprived learners, to that provided by other schools. It revealed 
key areas of challenge as well as opportunities to mainstream some processes and practices adopted 
during Covid-19. These practices will be shared in a MOOC in 2022 and will be freely available to 
headteachers and CEOs of multi-academy trusts. This paper summaries key findings from the initial 
qualitative interviews during the pilot phase.  

Keywords: ICT in education, educational leadership, online learning, secondary schools, online 
teaching, Covid-19, England, schools, digital environment. 
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1 INTRODUCTION  
Covid-19 has presented unprecedented challenge to school leaders in England, their staff and pupils: 
challenge that intensifies as pupils return to full time schooling [1], [2]. On the 20th March 2020, 
secondary schools in England closed, except for vulnerable children and those of key workers [8]. The 
UK government instructed secondary schools to reopen for year groups 10 and 12 from the 15th June 
2020, whilst continuing to primarily educate these age groups at home to keep face-to-face teaching to 
a minimum [9]. In September 2020, all secondary school pupils returned to school [10] but were 
instructed on the 4th January 2021, just as schools were returning, not to reopen after the Christmas 
break until at least the February half term [11]. This was then extended in early February, to at least 8 
March or after Easter [12]. During the two lockdowns, schools developed online learning strategies, but 
to date there is little or no knowledge of how these strategies have been led and managed or how they 
have /or will address the needs of disadvantaged pupils, who are recognised to be 
disproportionately impacted by school closures [13].  

For educators, Covid-19 has been termed, ‘a quintessential adaptive and transformative challenge’, [14], 
the impact of which will be felt for a long time to come. It is clear that during lockdown, teachers have 
been creatively carrying out blended and online learning, but in an ad hoc manner, with little strategic or 
whole school strategic approach [14]. In addition, disadvantaged pupils have engaged less readily, and, 
as a result, many have been out of education for over 6 months. What is clear from the limited research 
on innovations so far, is that some of these ‘stopgap’ responses have the potential to change schools’ 
delivery of teaching and learning, but only if what schools have learned is integrated into their strategic 
planning for the future; ensuring that this planning particularly focuses on provision for disadvantaged 
pupils. However, this is unlikely to occur unless, as highlighted by a number of organisations (for 
example the National Education Union), it is strategically led and coordinated by leaders at all levels 
within schools. This paper summaries key findings from the initial qualitative interviews during the pilot 
phase. 

2 METHODOLOGY 
In order to evaluate whole school management of online learning, the study targets CEOs (of Multi 
academy trusts) and head teachers (of secondary schools) in England.  

The project will use a three-stage sequential approach: Beginning with a pilot of 20 qualitative, 
technology mediated, semi-structured interviews, in order to respond to the research questions. The 
research team have created a code book based on transcriptions of pilot interviews, the data is coded 
using Nvivo software, and the narratives analysed according to the research questions. This will be 
followed up by an additional 40 qualitative interviews and a Qualtrics online survey that will be sent to 
4000 schools in the North and South of England. Ethics has been approved from the Open University 
and University of Reading Ethics Boards. The project began in October 2020 and will finish in March 
2022. All activities including impact will be technology mediated. The project will have three principal 
strands: 

• Strand 1: Pilot Qualitative research: Interviews with 20 head teachers and a literature review.  
• Strand 2: Quantitative research: Online short questionnaires targeted at head teachers; 

curriculum leads and heads of department: Through the questionnaires circulated by our project 
partners we will target a further 4000 schools. (1000 -Schools North East; 500 schools- DTSA 
and 3500- The Key School Leaders). Blog posts and conference papers. Qualitative research: 
Interviews with 40 head teachers, 

• Strand 3: Report, Webinars, online course; academic articles, and writing of case studies targeted 
at school leaders at each level, on the strategic leadership of online learning.  

This project focuses on secondary schools and follows on from previous work on strategic management 
[6]. Interviews will be arranged in collaboration with our project partners and will be carried out with 60 
school leaders (head teachers/ CEOs). The participants will be targeted via our research partners and 
incentivized to take part. This distribution aims to provide a cohesive picture of our research questions 
at all three levels of leadership in schools, thus providing a bank of expert evidence on strategic planning 
of online learning and how it has been used in schools, during lockdown, and how it will be used over 
the next 3 years, to enhance/ complement/replace, face to face teaching. The sample will include 10 
schools in areas of high socio economic deprivation (below the national average measured by the free 
school meals indicator of 13.6% in England, 2019) and 10 schools that are operating below above 
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average free school meals category, as research indicates that their operational contexts are 
substantially different, and present different challenges: For example: Students from socioeconomically 
deprived backgrounds also suffer from lack of home study space and dedicated hardware, this may 
affect plans for online provision. [14].  

3 FINDINGS AND DISCUSSION 
Analysis of the pilot project suggests some key themes that are emerging in both qualitative and 
quantitative data. 

3.1 Wellbeing and access to learning  
Without good health and wellbeing, young people’s learning is adversely impacted [15], [16], [17], [18]. 
During lockdown 1, there was a marked prioritization on care, compassion and communication - 
between schools, pupils and parents. Teachers’ first priority over anything else during the pandemic has 
been ensuring pupils’ health, wellbeing and safety. For households with limited income before Covid-
19, the effect of the lockdown has been devastating: In the United Kingdom, (2018-2019), 30% of all 
children (around 4.2 million) were living in poverty [19] Food insecurity [20] and the digital divide are two 
key issues that schools have had to strategically manage during Covid-19. Schools were a significant 
agency in their community, expanding care to be both personal and social care when pupils were at risk 
during lockdown. Schools were a collaborative agency and expanded their role during Covid-19, which 
will continue. Schools went beyond checking if pupils were ok, to academic and personal care – online 
access enabled this. 

3.2 Trust 
Trust throughout the educational system is key to a multilateral approach with teachers at the core. In a 
crisis, such as a global pandemic, collective decision making and collaborative working are vital. 
Effective teaching and learning take place when school leaders trust their teachers to know their pupils 
and address the learning needs of their pupils. Flexibility is vital when delivering online learning and 
teachers can make adjustments according to the context. Teachers should be left to choose their own 
pedagogical approach. Teachers need to be empowered to lead in many ways and to be able to make 
their own professional judgements for the best decision-making for their pupils. What is key, according 
to the school leaders interviewed during the pilot, is that teachers are supported, trained and provided 
with the resources they need to deliver learning online [21].  

Schools have dedicated a lot of their time building and maintaining trust with parents and carers through 
weekly calls and sometimes daily calls and home visits. 1000s of calls have been made by schools. 
With the constant changes during Covid-19, communication has been key in maintaining trust. utilising 
a range of communication mechanisms including the school website, newsletters, meetings on the 
learning platform, telephone calls and schools visits. 

It was reported that pupils did not like learning from external resources, such as, The Oak Academy, 
because it wasn’t their teacher and someone they were familiar with. Pupils did not trust someone they 
did not know, to be delivering their class.  

During the first lockdown, there was a lack of trust in the systems being utilised. Schools had to do a lot 
of work in checking what systems could do ensuring data privacy and safeguarding. They did not know 
if recording was permitted. By the time the second lockdown arrived, schools were much more confident 
in utilising learning platforms, such as, Google Classroom and Microsoft Teams and could provide a 
much better offering of online learning.  

3.3 Differentiated learning experiences  
The pilot study has shown how online lessons can lead to more inclusive and equitable approaches in 
the future for addressing social justice, for example, school leaders reported SEND pupils had better 
provision during Covid-19 than before. Online has provided more personalised provision, reimaging 
schooling. Online learning has enabled schools to address their blind spot / intolerance for pupils who 
do not find school works for them in the one size fits all model and some schools have been exploring 
the use of artificial intelligence for better differentiation. A new kind of pedagogy is required to create 
successful online or technologically supported learning environments. Teaching online is an entirely new 
pedagogy to teaching face-to-face 
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3.4 Building competencies 
A key strategy in addressing inequality gaps is to build the online learning competencies of parents in 
order for them to support their children in home learning [13] and avoid parental burnout, which can lead 
to young people being maltreated in the home [22]. Key to this is communicating and building 
relationships between parents / carers and the school [23]. Schools are working hard to support parents 
in home learning but the difficulty is that the parents that need the most support are the ones who are 
hard to reach. A study by Andrew et al [24] reveals more than 50% of parents surveyed over April and 
May 2020 were struggling to cope with supporting their children in online learning.  

Schools have published guidance on their websites to support parents in home learning and staff are in 
regular contact through KIT calls and when required, home visits. Guidance is provided on parental 
controls and being responsible for online safety. Schools have encouraged parents / carers to find a 
suitable study space for their child and ensure they are dressed and eaten before the school day starts. 
Distinguishing between weekdays and weekends is important for pupils’ wellbeing and ensuring school 
and home life are separated with clear cut-offs.  

Parents / carers are encouraged to ask their child about their school day and to ask them to show them 
their completed work. Parents / carers are asked not to join lessons themselves. Parents / carers are 
encourage to play a role in consolidating learning at the end of each school day by asking about what 
their child has learned. A structured daily schedule is encouraged with breaks and exercise are built into 
the school day and to stick the timetable up on a wall.  

In light of Covid-19, it is recognised even more the need for digital skills and this should not be left in the 
skills of a few but for the whole school to have digital skills capacity. Whatever their subject, teaching 
and support staff should have digital skills they need that are integrated into their day-to-day practice. It 
is a cause of stress if teachers are having to use technology that they do not feel competent in using 
[25]. Training delivered via online webinars [26] can support teaching and support staff in how to clearly 
explain and effectively scaffold and provide feedback when delivering online [27]. At the start of 
lockdown 1, some teachers found it difficult to switch to online pedagogy and experienced teaching 
online as a heavy burden which was stressful and caused negative feelings because they did not have 
the technical skillset [28]. Pittman and Gaines [29] in their research found the major barriers impacting 
teachers’ ability to use and integrate technology enhanced learning in their teaching was a lack of time 
to get to grips with technology and a lack of support in being able to learn and experiment in using 
technology in ways to support pedagogy. Teachers need preparation time to design online learning, 
curate and create online materials and formative feedback and assessment.  

“Effective professional learning is targeted, ongoing, differentiated, carefully planned and 
has a balance of high support and high challenge” [21]  

Pupils experience low motivation to learn online when they lack digital skills, coupled with teachers’ lack 
of confidence to teach online [30]. School leaders need to support the development of pupils’ digital 
skills as a resource for learning. Pupils’ confidence in using technology and learning online is strongly 
determined by the confidence of their teachers [31]. Research carried out by Kember and Leung [32] 
showed that students had low motivation when they had little confidence in learning online and this was 
exasperated further if their teachers also did not facilitate confidence in their online teaching. Teachers 
overcompensated when confidence in online learning was low amongst pupils by over-employing 
surface learning. It is important for staff responsible for IT to work closely with teachers and support staff 
to understand how digital technology is being used for teaching and learning and to recognize the value 
of digital innovation, as well as, the importance for IT safety and standardisation. 
In lockdown 1, leaders in the pilot student report that online provision for the majority of school was 
focused on getting pupils some access to learning and in the main, took the form of downloadable slides 
and worksheets. There was little, if any, live online teaching or interaction. In lockdown 1, schools’ 
priorities were focused on managing the multiple challenges that lockdown brought. The experience for 
parents was unstructured task transmission. A key learning from lockdown 1 is that teachers cannot 
simply repeat their traditional content approaches from a face-to-face classroom. It was soon recognised 
that teachers cannot reuse content from traditional modes of face-to-face teaching and it be adequate 
enough for the online space. Teaching online is a completely different pedagogy in contrast to teaching 
in a physical classroom. Teachers deploy technologies according to their confidence level and style, for 
example, an interactive whiteboard in an online space might just be used as a presentation tool to 
support the teacher, whilst others may use it to support pupils by using the whiteboard to explore ideas 
in real-time or for pupils to use to collaboratively work together to produce a learning artefact. Teachers’ 
learning is often job-embedded, particularly when it comes to digital technology where learning is 
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achieved through practical doing and collaborating with others on how best to utilize digital technology 
for pedagogy. Teachers need training and support in a new approach for online learning which requires 
effective and appropriate integration of technology into an online pedagogy.  

In lockdown 2, the majority of schools are delivering live online lessons and recording online lessons 
which pupils can use for catch-up when they return to school. Schools and parents have commented on 
the lack of interactivity in online learning. This is improving during lockdown 2, as teachers become more 
confident and experienced. They have realized that it is more complex than simply shifting what they do 
in the classroom, online. Online learning needs to be carefully considered for connectivity, humanity and 
relationality and teachers need to incorporate a blended approach, utilizing the best tools for 
pedagogical practice and what is best suited for the pupils’ needs.  

3.5 Digital Environments  
Developing a digital environment with a combination of approaches is vital. As part of the school’s 
digital strategy, a number of elements need to be consider including hardware, software, networks, 
learning platforms and digital content resources. School leaders need to determine how their school 
provides an online environment for successful teaching and learning. As part of the digital 
environment, schools need to have policies in place to define how the digital facilities are utilised, 
supported and data protected. Also, how staff and learners are trained and will be supported in using 
both school’s issued kit and their own devices. Consideration must also be given to social and 
teaching spaces and how they support the use of digital technology for teaching and learning.  

School leaders need to understand in enough level of detail to be able to communicate their digital 
environment vision. They need to be able to explain how things will improve for the school and be 
able to work with IT, learning and estates staff, as well as, other keyholders. There are opportunities 
in online learning for pupils to demonstrate their learning in different ways, choosing different tools or 
platforms. 

3.6 Collaborative partnerships 
Headteachers and CEOs of multi-academy trusts (MATs) report that online learning provides an 
opportunity to offer a wider curriculum for GCSE and Sixth form students. Where running a small class 
was not viable, eg, if a small group wanted to study Spanish, online learning enables schools to 
collaborate to run the curriculum online across more than one school.  

It was also reported that there are inevitable clashes with timetables and pupils can’t always choose 
the subjects they want to study. With online learning, it is possible for students to study one of their 
subjects online so that they can study what they want and avoid timetable clashes.  

Covid-19 has led to much more collaborative working across schools. Headteachers and CEOs of 
MATs have teamed together to share problems and work out solutions collectively. Using online 
platforms has enabled discussions to take place more easily. Teaching staff are sharing resources 
online and collaboratively sharing the workload of producing digital resources. Multi-lateral 
collaborative partnerships across sectors are being seen with teacher and student voice as part of the 
solution. The scale requires all stakeholders to be involved – government agencies, technology 
professionals, teachers in continuous dialogue and tech organisations, such as Google, Microsoft and 
Apple.  

4 GOING FORWARD 
The pilot research has revealed some interesting findings that will be taken forward into the main phase. 
It has also resulted in a theoretical framework for our research. This is illustrated in figure 1. 
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Figure 1 Theoretical Framework taken from Jewitt et al [3] 

As can be seen in the framework, we place well-being and access to learning as central to the future 
development of digital innovation in secondary schools. The second part of our framework includes 
designing of a differentiated learning experience for students; the importance of building the 
competencies of teachers students, parents, and carers; collaboration in multilateral strategies with 
teacher voice at the core and developing a digital environment via a combination of approaches. We 
look forward to continuing our reporting on the project which will give rise to a free online course for 
school leaders hosted on the open University’s open learning platform. 

Further details of our project or to take part see our website at: https://www.open.ac.uk/projects/leading-
online-learning or follow us on Twitter at: https://twitter.com/Covid_EduLeader 
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Abstract  
The Digital Agenda of the Europe 2020 Strategy [1] sets as the primary objective the generation of a 
single digital market for the smart, sustainable and inclusive growth. The cultural heritage digitisation 
turns Europe's cultural resources into an important building block for the digital economy and provides 
Europe's Cultural and Creative Industries (CCIs) [2] with a competitive edge. The pace of innovation, 
the changing nature of the sector, and the importance of culture to the European economy require the 
employees in the CCIs to have relevant digital skills and competencies. Therefore, linking education 
with innovation is necessary to increase the labour market relevance of VET and promote a more 
resource-efficient and competitive economy. 

In this context, the DigiCult (Digital presentation and preservation of intangible Cultural heritage) project 
has been designed and co-funded by the European Commission under the Erasmus Plus Programme. 

Its main goal is to elaborate and promote an innovative framework for digitisation and efficient and cost-
effective training on digital presentation, preservation and promotion of the intangible cultural heritage 
(ICH) of Europe from global and long-term perspectives. Furthermore, the provision of relevant training 
in ICH digitisation (standards and methods) will contribute to meet common challenges such as the 
digital shift and the need for encouragement of innovation in the cultural sector, as the ability for practical 
application of digital skills and competencies is a valuable asset to any professional qualification in this 
domain. 

The target groups are professionals, students from partner cultural organisations, educational 
organisations working in the field of presentation, preservation, and dissemination of intangible cultural 
heritage from Bulgaria, Italy, Latvia, and Greece. 

This paper intends to present the first project results, mainly the framework for common standards and 
models for digitisation, presentation and preservation of ICH and the training course delivered in a 
modern educational environment where the students/VET trainees can follow flexible learning paths 
while improving their key and transversal competences in line with the current digitisation trends. 

Keywords: ICH training, VET, Cultural Heritage. 

1 INTRODUCTION 
Cultural heritage may be seen as being composed of monuments and collections of objects and all living 
traditions transmitted by our ancestors. In particular, for  "intangible cultural heritage" are meant 
practices, representations, expressions, knowledge and skills, as well as tools, artefacts, objects, and 
associated cultural spaces, which are recognised by communities, groups and, in some cases, even 
individuals, as an integral part of their cultural heritage.[3]  

Further, at the pan-European level, one may accept that it is not the individual cultural event that matters 
but the knowledge transmitted from generation to generation and recreated by communities and specific 
groups. Intangible heritage guarantees a sense of identity and continuity and encourages respect for 
cultural diversity, human creativity, sustainable development, and mutual respect between the 
communities themselves and their subjects.  

The category of “intangible cultural heritage” (ICH), well-known globally, was introduced by UNESCO 
through the Convention of 2003. [4] It was adopted during the 32nd UNESCO General Conference in 
October 2003 and entered into force in 2006. Since 2004, 178 States have accepted and/or ratified it. 
At the moment, there are 193 Member States of UNESCO that have subscribed to it.  

Five sectors of intangible heritage can be identified, as indicated in art. 2 of the UNESCO Convention 
of 2003 [5]:  

- Oral traditions and expressions, including language as a vehicle of intangible cultural heritage;  
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- Performing arts;  
- Social customs, rituals and festive events;  
- Knowledge and practices on nature and the universe;  
- Traditional craftsmanship.  

In brief, the Convention establishes four key aspects of ICH as follows [6]:  

• Traditional and contemporary at the same time: ICH represents inherited traditions from the past 
and new rural and urban practices in which diverse cultural groups participate.  

• Inclusive: expressions of intangible cultural heritage that are similar to those practised by others 
can be shared easily. It doesn't matter if ICH comes from a neighbouring village or a city on the 
opposite side of the world; it is always part of people's lives, guaranteeing the sense of their 
identity and community from one generation to another. Therefore, it contributes to social 
cohesion, supporting individuals to feel a part of one or different communities and feeling part of 
society.  

• Representative: intangible cultural heritage is not merely valued as a cultural asset, on a 
comparative basis, for its exclusivity or its exceptional value. It depends on the community, mainly 
on those whose knowledge of traditions, skills and customs are passed on to the rest of the 
community or other communities.  

• Community-based: intangible cultural heritage can only be heritage when it is recognised by the 
communities, groups or individuals that create, maintain and transmit it.  

However, there is no definition of the word “community” criteria that are responsible for making the 
application. The Convention does not specify it and limits itself to using the term in hypothetical 
objectivity or sharing of meaning. Still, the term remains problematic and is used critically in DEA (Demo-
ethno-anthropological) disciplines which have a consolidated concept of "intangible cultural heritage" 
through a specific research and documentation methodology applied to knowledge and practices 
transmitted essentially by oral and gestural means. 

A step forward comes from the definition of “heritage community”, coined by the Framework Convention 
on the Value of Cultural Heritage for Society of the Council of Europe, signed in Faro in 2005:  A heritage 
community consists of people who value specific aspects of cultural heritage which they wish […] to 
sustain and transmit to future generations (art. 2).[7] 

In this framework, UNESCO has among its priority objectives the implementation of measures to 
encourage the transmission of intangible cultural heritage between generations, documented by  the 
Convention for the Protection of Intangible Cultural Heritage adoption in 2003, in which a series of 
procedures are envisaged for the identification, documentation, preservation, protection, promotion and 
enhancement of the intangible cultural asset. 

Under the Convention, two lists of intangible assets have been established [6]:  

• The Representative List of the Intangible Cultural Heritage of Humanity, which helps to 
demonstrate the diversity of the intangible heritage and increase awareness of its importance;  

• The List of Intangible Cultural Heritage in Need of Urgent Safeguarding, which aims to mobilise 
international cooperation and provide assistance to stakeholders to take appropriate measures.  

Furthermore, from 2009 onwards, the "Register of Best Safeguarding Practices " was activated. [8] It 
constitutes the third list to propose exchanges of experiences, procedures or significant actions between 
the Member States that have made it possible to obtain results likely to represent the source of 
inspiration for communities and individuals. It contains programs, projects and activities that best reflect 
the principles and objectives of the Convention. 

At the international level, several organisations aim to implement innovative policies and process in the 
conservation field of cultural heritage.  

For example, ICOM - International Council of Museums is the only international organisation 
representing museums and their professionals.[9]  

Since 1946, ICOM has assisted the world museum community in preserving, conserving and sharing 
cultural heritage. To achieve its objectives, ICOM collaborates with institutional partners such as 
ICCROM, INTERPOL, World Customs Organization, and World Intellectual Property Organization, 
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maintains a lasting collaboration with UNESCO and enjoys the status of the consultative body at the 
United Nations Economic and Social Council (ECOSOC). 

Another example is ICOMOS – the International Council on Monuments and Sites works to conserve 
and protect cultural heritage places. It is the only global non-government organisation of its kind, which 
is dedicated to promoting the application of theory, methodology, and scientific techniques to the 
conservation of the architectural and archaeological heritage.  

ICOMOS is a network of experts that benefits from the interdisciplinary exchange of its members, 
composed of architects, historians, archaeologists, art historians, geographers, anthropologists, 
engineers and town planners.  

The members of ICOMOS contribute to improving the preservation of heritage, the standards and the 
techniques for each type of cultural heritage property: buildings, historic cities, cultural landscapes and 
archaeological sites. 

In this context, DigiCult project has been designed and co-funded by the European Commission under 
the Erasmus+ Programme involving four partner countries, Bulgaria, Italy, Greece and Latvia. Its goal 
is to elaborate and promote an innovative framework for digitisation and efficient and cost-effective 
training on digital presentation, preservation and promotion of the intangible cultural heritage (ICH) of 
Europe from global and long-term perspectives. As a consequence, the provision of relevant training in 
ICH digitisation, in terms of standards and methods, can contribute to meet common challenges such 
as the digital shift and the need for encouragement of innovation in the cultural sector as the ability for 
practical application of digital skills and competencies is a valuable asset to any professional 
qualification in this domain. 

2 METHODOLOGY 
The first step was carried out through comprehensive research conducted in Bulgaria, Greece, Italy and 
Latvia to identify and outline the state-of-the-art of digital presentation and safeguarding of the intangible 
cultural heritage (ICH) in terms of policies, legal frameworks, methodologies of existing cultural 
organisations and infrastructures, as well as the knowledge, skills, competencies and the experience of 
the cultural organisation personnel regarding the digitisation processes. 

Therefore, a questionnaire was submitted in March 2020, and the project team collected 174 
respondents (Figure 1). This tool, constituted of 27 questions, among multiple-choice and open 
questions, was designed to cover the following aspects of the sample: 

- General personal data; 
- Experience in the digitisation of cultural heritage/tourism; 
- Skills/competencies needed in the digitisation of cultural heritage sector; 
- Previous training in the digitisation of cultural heritage/museum; 
- Expectations from a course for digitisation of cultural heritage/tourism. 

 
Figure 1. Distribution of respondents by countries. 

3 RESULTS 
The analysis shows the features of the sample identified. The women surveyed are predominant with 
the respect of men. As to the age, the sample composition in different countries is different: in Bulgaria, 
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the age interval 41-50 dominates (40,70%), in Latvia - 51-60 (41%), in Italy - 41-50 (31%), in Greece - 
31-40 (41,67%). 

According to the data processed, almost half of respondents from Latvia are qualified with Masters 
Degree (48%), over half of respondents from Bulgaria and Greece are with a Master degree (55,60% 
and 70,83%, respectively), while the dominant group of respondents for Italy are with Bachelor degree 
(51%). The prevalent topics of specialisation revealed are: archaeology (32%), social studies (12%), 
history (8%) and ethnology (8%) for participants from Bulgaria; social sciences (25 %) and tourism 
management (12%) for participants from Latvia; archaeology (23,9%), history of arts (22,7%) and 
museology (5,7%) for participants from Italy; and archaeology (37,5%) and cultural management 
(20,83%) for participants from Greece. 

The working experience inquiry has revealed that most respondents from each partner country had 
worked in museums for more than five years. 

 
Figure 2. Distribution of respondents by countries. 

3.1 Previous experience in digitisation and the tools used 
Concerning previous experience in digitisation, nearly half of respondents from Bulgaria, Latvia and Italy 
have dealt with tangible heritage, according to the data collected. In contrast, almost half of respondents 
from Greece have no previous experience in digitisation. 

Regarding the types of technological tools used, a dominant group for each partner country is an 
average computer user with standard skills of Office, Mail, Social Media use. As digital tool/equipment, 
the users can use basic instruments like a camera, drone, video/photo editing. 

As shown in Figure 3, none of the interviewees from Bulgaria and Latvia declared to be experts in 
technological tools/solutions. Most consider themselves medium users. It is noteworthy that the second 
largest group of respondents from Italy and Greece (16% and 12.50% respectively) are the experts in 
technological tools/solutions. 

 
Figure 3. Previous experience in digitisation: the level of proficiency in technological tools/solutions. 

While revealing the multimedia formats the respondents are familiar with, the corresponding open-ended 
questionnaire was provided without any quantitative insights. The output can be summarised as follows. 
The respondents from each partner country indicated JPG as the most familiar image format, MP3, AVI - 
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audio/video format. In addition, the following additional digitalisation tools were noted: Excel, Word, 
PowerPoint, PDF, digital databases, External HD, NMKK (catalogue format), Access software, MySQL, 
web platforms (Mèmora, Xdams), web archives, SBN cataloguing, metadata, cloud instruments and 
others. 

The question regarding the availability/necessity of the following imaging solutions for the digitisation of 
intangible cultural heritage was raised, particularly for scanning competencies, photography and video 
making competencies, 3D printing competence and operating the digitising machines (e.g. copy stands). 
As results demonstrate, the most popular/demanded option is photography and video making 
competencies.  

The question related to the type of digitisation software used in the partner country only ten respondents 
answered the question from Bulgaria. Half of the respondents have provided a reply of the type: “I don't 
know” and “I have no idea”. According to two of the respondents, the software used for digitisation is 
Epson, Excel, Accesspoint. 

Among 27 respondents participated in the questionnaire from Latvia, only 14 have provided the answer. 
8 of which aren’t aware of any software used for digitisation. Other respondents have mentioned the 
EUROPEANA platform, scanning, photography, photo/video editing, MW standard, 3D scanning and 
photoshop. 

43 respondents answered the question from Italy. 14 of which aren’t aware of any software used for 
digitisation. 3 respondents have provided a vague reply of the type: “More than one”, “In reality, there 
are a lot”, “Different types”. Nevertheless, the inquiry has revealed several kinds of software used for 
digitisation. Among mentioned are: Adobe Photoshop and other software of Adobe Creative Cloud, 
Agiphotoscan, Alexandrine, Word, SketchFAB, Artview, standard scanner software, Clavis, Xdams. In 
addition, the respondents have mentioned open source applications without further specification. 
Particular attention to the most popular option was paid to Sigec WEB. In addition, one of the 
respondents has specified that in Italy, the processes related to digital cataloguing since 2012 are 
managed through the Sigec Web information system. 

The majority (19) stated that they aren't aware of any software used for digitisation from Greece. Two 
respondents have provided a vague reply of the type: “software for scanning and printing”, and only 
three other responses gave more precise answers, mainly Kodak Capture Pro and Adobe Photoshop. 

It should be noted that only the respondents from Italy mention a unified web information system for 
their country for the processes related to the digital catalogue. 

As can be seen, from the given sectors in Figure 4  "Training for digital solutions (photo/video editing, 
3D scanning/printing provided" (48%) as options have gained the attention of the respondents from 
Bulgaria, "Training for digital solutions (photo/video editing, 3D scanning/printing provided" (41%) and 
"Digitization equipment/training for use" (41%) - from Latvia, "Production, presentation, updating of 
digital materials (organisation web page, social media, galleries, validation material, etc)" – from Italy 
(39%) and Greece(37,25%). 

 
Figure 4. The tools that may improve the work regarding intangible cultural heritage. 
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3.2 Previous experience in the cataloguing of intangible assets 
As results show, most respondents have no previous experience of the intangible assets cataloguing: 
respondents from Bulgaria – 100%, from Latvia – 92,70%, 76,10% for Italian respondents and 95,83% 
- Greece. 

In most organisation/institution, regardless of the partner country, there are no strategies for ICH digital 
collection, which follows from the fact that the majority of respondents answer "No" to the question “Does 
your organisation/institution have a written strategy for your ICH digital collection?“. 

The inquiry on participation in the heritage domain training programs during the last three years reveals 
that 77,80% of respondents from Bulgaria haven't participated in such activities. Similar answers were 
received from the Italian respondents (70,50%) and Greek (87,50%), while 51,90% of Latvian 
respondents have taken part in such training activities. 

The inquiry on the participation in training about ICH for culture heritage sector 100% of the respondents 
from Bulgaria have answered “No”, from Latvia – 81,50%, 89,80% for Italian respondents and 95,83% 
- from Greece. 

In summary, it can be said that the majority of respondents, regardless of partner country, have not 
participated in training on the current topic of digitalisation of cultural heritage in recent years. It would 
be interesting to investigate the reasons for this. 

In addition, the following conclusions can be drawn from the conducted survey: 

• the need for training in the field of digitisation of cultural heritage/tourism is clearly outlined; 
• the main subject of such training should be: policy, project planning, and procedures for digitising 

intangible cultural heritage and preserving digitised material and digital technology. 

• the preferred types of training is blended learning. 

4 CONCLUSIONS 
Based on the conducted survey, the main thematic domains, which should be covered by the DigiCult 
training course aiming to contribute to the capacity improvement of the HR of the culture domain, have 
been found.  

This will foster the ICH digitisation and safeguarding processes in the partner countries and support the 
overall process related to preserving the cultural diversity in Europe, the development of European 
cultural identity, and common virtual cultural space. The digitisation-related pathways and the 
techniques used for this purpose impose requirements for acquiring certain knowledge, skills and 
competencies by the practitioners involved. ICH documentation in digital form is only one aspect of 
safeguarding; it represents an important step in transforming intangible expression to digital cultural 
heritage. 

Taking into consideration the analysis results elaborated as well as the opinion expressed by some of 
the respondents, it is suggested the forthcoming training in ICH digitisation tailored to culture domain 
practitioners be designed in conformity with the modular logical structure presented in the following 
topics: intangible cultural heritage – forms, pathways and techniques, text documents digitisation, 
photographs and images digitisation, digitising and editing audio recordings – a step by step process, 
digitising and editing video recordings, data storage and management, copyright and data protection. 

Therefore, the piloting training based on the first findings and conclusions will be delivered to the 
professionals, students, staff working and studying in cultural organisations through the DigiCult platform 
(https://digicultproject.eu/moodle/) in the following months.  
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INTRODUCING AND INVESTIGATING INTEGRATIVE MEDICINE IN 
EDUCATION 

D. Vankova, I. Kapincheva, A. Kerekovska 
Medical University of Varna (BULGARIA) 

Abstract 
Integrative medicine (IM) is holistic by nature and interdisciplinary by content. IM is a new field in medical 
education, which unites on a scientific basis ideas and practices of Western conventional medicine 
(WCM), complementary and alternative medicine (CAM), and health promotion (HP). Although IM is 
more than just the sum of WCM, HP and CAM, most research in the field of IM focuses on the integration 
of CAM both into the main healthcare system and into the medical education. The social debate is about 
how much, which CAM-methods and when CAM should be included in the medical and pharmaceutical 
trainings.  

Every third citizen in the European Union, part of which is Bulgaria, is using CAM and the healthcare 
professionals have to meet these growing needs gaining adequate knowledge and competences. The 
aim of the study is twofold. First, to assess needs for CAM education as a part of IM by evaluating and 
comparing the current knowledge, attitudes, behaviours and interests of medical and pharmacy 
students, general physicians and pharmacists. Secondly, to develop an expert understanding as a 
prerequisite for future national consensus on the place of IM in the undergraduate curriculum and in the 
postgraduate specialisations in Bulgaria. The accepted CAM-frame is based on earlier research 
experiences.  

Design and methods: The presented research is a part of a larger post-doctoral research project on the 
concept of IM, which applies integrative exploratory sequential mixed-methods design. Herewith is 
outlined the part of the research protocol that involves quantitative (four questionnaires) and qualitative 
(Delphi technique) methods.  

Four versions of a questionnaire have been developed for the four target groups: medical and pharmacy 
students, general physicians and pharmacists. The core of the questionnaire consists of five parts:          
1) Awareness of CAM methods; 2) Attitudes and behaviors related to CAM; 3) Interests and training 
needs regarding CAM; 4) Awareness of IM concept; 5) Sociodemographic data of the participant. 
Specifically, the questionnaire’s differences are in the context of medical and pharmaceutical care. 
Around 150 participants for every target group are expected to fill in the questionnaire.  

The respondents will be invited to participate through the following communication channels: the web-
based group platforms of the medical and pharmacy students at Medical University of Varna, Bulgaria 
and the Blackboard university platform. The Association of Medical Students in Bulgaria will host the 
specific questionnaire at their website. The Regional Pharmaceutical Chamber in Varna will host the 
questionnaire for the pharmacists. Paper version of the questionnaire will be distributed among the 
general physicians in order to reach higher respondents’ rate.  

The statistical analysis will be performed with IBM SPSS Statistics v.25 (bivariate correlation, cross-
tabulation). The results obtained will be considered as statistically significant if the p-value is <0.05. 

The project will start after an Ethical approval according the rules of Medical University of Varna.  

Conclusion: IM could provide solutions for the growing healthcare expenditures and the rising needs 
of individualised and holistic care. Definitely, the development of training programmes in IM have to be 
preceded by needs assessment and scientifically-based content balancing between WCM, HP and 
CAM. IM could be a reasonable, diplomatic and sustainable health and wellbeing strategy.  

Keywords: integrative medicine, academic research project, health promotion, education, 
complementary and alternative medicine (CAM), Bulgaria. 

1 INTRODUCTION  
Integrative medicine is holistic by nature and interdisciplinary by content. Integrative medicine is a new 
field in medical education, which synergistically unites on a scientific basis ideas and practices of 
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Western conventional medicine (treatment and prevention), complementary and alternative medicine, 
and health promotion (Fig. 1).  

The shortest answer to the question "What is integrative medicine?" is given by the Scandinavian 
definition: „The best of conventional and complementary medicine, supported by scientific knowledge“ 
[1].  

There are many interpretations of the integrative medicine idea. Generally, the unifying characteristic of 
all the approaches is the provision of individualized and qualitative medical care. May be the most widely 
accepted definition is that “Integrative medicine and health reaffirms the importance of the relationship 
between practitioner and patient, focuses on the whole person, is informed by evidence, and makes use 
of all appropriate therapeutic and lifestyle approaches, healthcare professionals and disciplines to 
achieve optimal health and healing “ [2]. This definition given by the Academic Consortium for Integrative 
Medicine & Health in 1999 has been supported by the European Society of Integrative Medicine through 
the Berlin Declaration in 2017 [3; 4]. 

Modelling integrative medicine is a challenging and context driven task. However, it could be 
summarised that the key components of integrative medicine are the holistic health approach, the 
Western conventional medicine (WCM), evidence-based research, health promotion (HP) and 
complementary and alternative medicine (CAM) (Fig. 1).  

The holistic approach to health is the starting point for the application of integrative medicine (Fig. 1). 
Thus it fully applies the WHO definition of health, namely "a state of complete physical, mental, social 
and spiritual well-being and not merely the absence of disease or infirmity" [5; 6]. Western conventional 
medicine encompasses the medical interventions, which are taught in medical universities and are 
widely available in the modern healthcare systems. Health promotion is a positive WHO concept that 
covers prophylactics, health education and protection [7]. It is also taught in medical universities but 
insufficiently applied in healthcare.   

 
Figure 1. Integrative medicine building blocks 

Although integrative medicine is more than just the sum of Western conventional medicine, health 
promotion and CAM, most evidence-based research in the field of integrative medicine focuses on the 
integration of CAM both into the main healthcare system and into the medical education. The social 
debate is about how much, which CAM-methods and when CAM should be included in the medical and 
pharmacy trainings. Nationally, the research is expanding, thus gradually developing the integrative 
medicine in Bulgaria [8; 9; 10; 11; 12].   
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Every third citizen in the European Union, part of which is Bulgaria, is using CAM and the healthcare 
professionals have to meet these growing needs gaining adequate knowledge and competences [13]. 
The reported research idea and a study design are a timely response to the increasing 
consumer/patient-driven demands for integrative care and to the educational challenges, related to 
integrative medicine field. The aim of the study is twofold. First, to assess needs for CAM education as 
a part of integrative medicine by evaluating and comparing the current knowledge, attitudes, behaviours 
and interests of medical and pharmacy students, general physicians and pharmacists. Secondly, to 
develop an expert understanding as a prerequisite for future national consensus on the place of 
integrative medicine in the undergraduate curriculum and in the postgraduate specialisations in Bulgaria. 
The accepted CAM-frame is nationally relevant and is based on earlier research experiences [14; 15]. 

2 DESIGN AND METHODS 
The presented investigation is a part of a larger post-doctoral research project on the concept of 
integrative medicine, which applies integrative exploratory sequential mixed-methods design (Fig. 2). 
Herewith is outlined the part of the research protocol that involves quantitative (four questionnaires) and 
qualitative (Delphi technique) methods. 

 
Figure 2. The research design. 

Four versions of the questionnaire have been developed for the four target groups: medical and 
pharmacy students, general physicians and pharmacists. The core of the questionnaire (Fig. 3) consists 
of five parts: 1) Awareness of CAM methods; 2) Attitudes and behaviors related to CAM; 3) Interests 
and training needs regarding CAM; 4) Awareness of Integrative medicine concept; 5) Sociodemographic 
data of the participant. Specifically, the questionnaire’s differences are in the context of medical and 
pharmaceutical care. Around 150 participants for every target group are expected to fill in the 
questionnaire. Copies of all types of the questionnaires can be obtained from the leading researcher 
(D.V.). 
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Figure 3. The questionnaire core frame (The tool is originally in Bulgarian in four versions). 

The respondents will be invited to participate through the following communication channels: the web-
based group platforms of the medical and pharmacy students at Medical University of Varna, Bulgaria 
and the Blackboard university platform. The Association of Medical Students in Bulgaria will host the 
specific questionnaire at their website. The Regional Pharmaceutical Chamber in Varna will host the 
questionnaire for the pharmacists. Paper version of the questionnaire will be distributed among the 
general physicians in order to reach higher respondents’ rate.  

The Delphi study will be a derivative of the quantitative part and will be based on the research experience 
[16]. 

The statistical analysis will be performed with IBM SPSS Statistics v.25 (bivariate correlation, cross-
tabulation). The results obtained will be considered as statistically significant if the p-value is <0.05. 

The project has received Ethical approval according the rules of Medical University of Varna (Protocol 
№ 101 from the 24th of March, 2021).  

3 CONCLUSIONS 
Integrative medicine is a heterogeneous theoretical field and it requires team-based educational 
approaches. It builds on the scientific knowledge about normal physiology and clinical pathology, 
providing a way for individualised prevention and disease management, understanding our integrity as 
organisms. Therefore, evidence-based integrative medicine needs special multidisciplinary attention as 
it encompasses alongside with Western conventional medicine, health promotion and patient-centred 
models; CAM-methods and systems coming from Asia like Tibetan medicine, acupuncture and 
Ayurveda but also therapies with European origin like Anthroposophic medicine and homeopathy. 

Integrative medicine could provide solutions for the growing healthcare expenditures and the rising 
needs of individualised and holistic care. Globally, the future of healthcare post COVID is moving 
towards an integrative approach [17]. Further, education in integrative medicine is vital for the survival 
of the human nature of medicine [18]. At the same time innovative technologies will continue to play an 
important role in higher education [19; 20].  Definitely, the development of training programmes in 
integrative medicine have to be preceded by needs assessment and scientifically-based content 
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balancing between western conventional medicine, health promotion and CAM. Integrative medicine 
could be a reasonable, diplomatic and sustainable health and wellbeing educational strategy. 

REFERENCES 
[1] Nordic Integrative Medicine (NIM), 2020. http://www.nordicintegrativemedicine.com/what-is-

integrative-medicine/, accessed 04.2021. 

[2] Academic Consortium of Integrative Medicine and Health (ACIMH/IMConsоrtium), 1999. 
https://imconsortium.org/, accessed 04.2021. 

[3] European Society of Integrative Medicine (ESIM), https://european-society-integrative-
medicine.org/, accessed 04.2021. 

[4] WCIMH, The World Congress of Integrative Medicine and Health, The Berlin Agreement, Version 
April 16, 2017. 

[5] WHO, The Constitution of the World Health Organization. WHO Chron., 1:29. 1947. 

[6] WHO, Bankok Charter for Health Promotion in a Globalized World, Available at: <http://www.who.int/ 
healthpromotion/conferences/6gchp/hpr_050829_%20BCHP.pdf>q, 2005, Accessed 04.2021. 

[7]  WHO, Health & Welfare Canada, Canadian Public Health Association, Ottawa Charter for Health 
Promotion. An International Conference for Health Promotion- the Move towards a New Public 
Health, Geneva: World Health Organization, 1986. 

[8] J. Grudeva-Popova, I. Batashki, N. Ananoshtev, “Possibilities of Integrative Medicine”, Social 
Medicine, 3, 19- 21. 2007. 

[9] V. Orbecova, V., Zamfirova. “The Encyclopedia of integrative medicine”, volume 1-8, Polimona: 
Sofia. 2014. 

[10] T. Stoeva, “Integrative Medicine vs Integrated Care in Bulgaria.” Master Thesis, Medical University 
of Varna, Bulgaria, 2018. 

[11] A. Hristova, D. Dimitrova, M. Lambev, S. Mihaylova, “Сomplementary and alternative medicine in 
the treatment of cancer”, Varna Medical Forum, vol. 7, suppl. 3, p. 183-188, 2018. 

[12] D. Vankova, Embedding integrative medicine in higher education – innovation and public health 
imperative, Published in: INTED2020 Proceedings, Pages: 820-828, Publication year: 2020. 

[13] S. Pietikäinen, Opening the official launch of the MEP Interest Group on Integrative Medicine & 
Health, 7 December 2020, https://www.youtube.com/watch?v=LcRGykHo8vg. 

[14] D. Vankova, I. Kapincheva, “Investigating the sociodemographic profile and health-related 
outcomes of chronically ill homeopathic patients: results from an observational multi-centered study 
in Bulgaria”, BMC Public Health, 19: 1648. https://doi.org/10.1186/s12889-019-7914-7, 2019. 

[15] D. Vankova, Integrative medicine - history, ideological development, informed choice and a smart 
investment in the future, a monograph (in Bulgarian), Medical University of Varna Press. 

[16] D. Vankova, “Defining and developing Delphi techniques in integrative public health research”, 
Journal of the Union of Scientists - Varna. Medicine and Ecology Series, 1‘2020;25: 59-66. 

[17] World Forum for Ethics and Business - 7 of April 2021 - Virtual conference - Changing Paradigms 
in a Pandemic World, Panel: Future of Healthcare Post COVID: Moving Towards an Integrative 
Approach, https://onlineevents.artofliving.org/wfeb/breakout1.html, in life on the International Health 
Day. 

[18] R. R. Gannotta, S. Malik, A. Y. Chan, et al., “Integrative Medicine as a Vital Component of Patient 
Care,” Cureus 10(8): e3098, doi:10.7759/cureus.3098, August 04, 2018.  

[19] P. Vankov, Marine engineering drawing & design – a look at the smart present and future, E-LITERA 
SOFT: Varna, available on-line, 2015. 

[20] P. Vankov, “The training subject engineering graphics- traditions and innovations”, Mechanical 
Engineering & Science, TU-Varna, 1, ISSN 1312-8612, стр.101-104, 2018. 

0784



 

 

MANAGING LEAP-EFFECTS AS A KEY TO CREATING A 
SUSTAINABLE LEARNER-FRIENDLY ENVIRONMENT 
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2Financial University under the Government of the Russian Federation  
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Abstract  
This paper aims to explore the role of the learner-friendly environment in alleviating LEAP-effects (legal, 
economic, academic, psychological) caused by distant learning in terms of the coronavirus-19 
pandemic, as illustrated by the experience of Moscow State Linguistic University. Our research makes 
efforts to better explore the impact of the ongoing coronavirus pandemic on the academic process and 
learner performance. Special attention is given to the «songification» and «gamification» methods which 
are crucial to maintaining learner-friendly environment. These methods enable students to overcome 
covid-related stress, which is one of the gravest LEAP-effects. In the article we also provide useful 
guidelines for educators who want to create learner-friendly environment, concerning class 
management and friendly assessment. Finally, we describe results showing the efficiency of our 
approach in reducing LEAP-effects and raising learner satisfaction. 

Keywords: Learner-friendly environment, distant learning, class management, gamification, motivational 
songs. 

1 INTRODUCTION  
The lockdown during the COVD-19 pandemic profoundly changed the way students experience their 
studies and their environments. After the outbreak the covid-related measures of constraint led to large-
scale social distancing and segregation, deeply affecting personal and social relations, and exposing 
learners to feelings of isolation and uncertainty, loss of motivation and self-worth, causing depression, 
various phobias and cognitive change in learner performance. Obviously, the pandemic provoked a 
multitude of problems that negatively impacted the normal course of operations of schools and 
universities. The atmosphere in schools was challenged by the covid-caused lockdown [2].  

The situation that the schools and universities were thrown into required a prompt solution similar to a 
crisis management plan. In fact, it required an appropriate continuity plan, which had to be devised 
within almost no time. Due to the unpredictability of the coronavirus situation, educational organizations 
had to cope with a host of problems and leverage the potential for drastic changes in the way they carry 
out the academic process [4].  

Educators had to assume multiple roles which, apart from traditional functions included those of the 
academic tutor, technology coordinator, media specialist, and guidance counsellor. The quarantine 
restrictions have unquestionably disrupted the usual student academic experience [9], [10]. 

2 METHODOLOGY  
When Moscow State Linguistic University faced the emergency situation, the teaching staff devised a 
comprehensive approach to distant learning that could leverage the best teaching practices and 
experience accumulated over years, deliver instruction to students and ensure efficient communication, 
while establishing learner-friendly environment that helped to mitigate the negative effects of the 
pandemic and provide efficient and democratic distant learning.  
The aim of our approach was to make sure that every student, and teacher remains safe, healthy, and 
connected. Students needed to know they were seen and heard, though not being together in person in 
school buildings [5].  

The approach that was assumed included several steps. The first step was to identify the challenges 
faced by the learners. We devised a useful acronym that encompasses all the effects of covid-related 
distant learning: LEAP-effects (legal, economic, academic, psychological). 
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The second step was to combine efforts and devise efficient solutions to the challenges. We decided 
that the crucial tool in addressing the challenges is learner-friendly environment. To create this 
environment we selected the ways of class management that were most conducive to democratic and 
seminal atmosphere and contributed to the reduction of LEAP-effects: friendly teaching methods 
(gamification, songification), friendly assessment, friendly educator behaviour, prompt assistance.  

The third step was to get feedback from learners. To monitor the dynamics of the processes we carried 
out regular monthly surveys by offering our students a questionnaire. This helped us to see whether we 
were on the right track and all our ways and methods were efficient enough in reaching our goals [8]. 

We wanted to make sure that relevant training and development were implemented to support distance 
learning and create learner-friendly environment that has the potential to eradicate LEAP-effects. 

3 RESULTS  
Firstly, we identified the challenges faced by the learners. Creating awareness about the challenges 
enabled us to define the most relevant effects of the pandemic on the academic processes in our 
university. We further incorporated them into the acronym LEAP-effects (legal, economic, academic, 
psychological). Each group of effects was carefully examined by the relevant departments. [9], [4] We 
devised a measuring range for each group with the yardsticks according to which the current indications 
were assessed. For all the four indicators the yardsticks were the pre-crisis statistics concerning learner 
satisfaction (a number of legal complaints, refusal from additional fee-based educational services, 
academic performance, and others.) For this purpose, we employed the data collected through in-depth 
interview from the participants. The most common complaint coming from students and their parents is 
that remote learning doesn’t have same value as an in-person education, which makes a growing 
number of undergraduates take their cases to court. In effect, these students argue that the quality of 
the education they receive distantly “is just not the same” as in traditional in-person setting. Thus, the 
interview discovered that student-friendly is essential in the pandemic and post-pandemic period, as it 
alleviates LEAP-effects caused by the lockdown and distant learning.  
Students were asked to take part in the survey, which revealed the major problem areas. They could 
opt to do so anonymously. Besides, they were free to choose several answers. The survey represented 
a questionnaire that included several clusters of questions in accordance with the four types of LEAP-
effects: 1. legal-related; 2. economic-related; 3. academic-related; 4. psychological-related. 

The outcome of the survey, revealing LEAP-effects which cause learner dissatisfaction (held in late 
March, 2020): 

1. What makes you dissatisfied with the distant academic process? 
Lack of in-person contact with the educator  23% 
Poor availability to learning facilities 21% 
Inconvenient perception of information : poor audibility/ visibility 17% 
Inconvenient performance assessment  11% 
Engineering faults / connection problems 10% 
Limited opportunities of proving myself in learning 10% 
I am satisfied with distant academic process  8% 

2. What makes you feel unhappy about the distant academic process? 
Lack of in-person communication with groupmates 39% 
Overall stress/ Increased psychological tension 36% 
Lack of teacher's encouragement 10% 
Increased communication difficulties 10% 
COVID illness 4% 
I don't feel unhappy 1% 
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3. What economic effects are you exposed to? 
Extra expenses related to Internet connection, accommodation, utilities and etc 32% 
Extra expenses related to purchasing the necessary facilities (tablet 
computers, headsets, graphics pads and etc) 

25% 

Decreased value for money spent on education 23% 
Fee-based online educational services 8% 
Extra health-related costs (e.g. vaccination) 7% 
I don't incur extra costs 5% 

4. What might become the basis for litigation for you? 
Claim to decrease the education fee 44% 
Claims to compensate for the costs related to distant learning  32% 
Claim to provide better health-related facilities 10% 
Complaints about the rendered educational service 8% 
I have no claims 6% 

A similar survey was conducted quarterly and the results of the monthly surveys were accurately 
incorporated into graphs to follow the dynamics of changes, which revealed the efficiency of our efforts. 
Gradually, the frequency of answers «I'm satisfied», «I am not unhappy», «I don't incur extra costs», «I 
have no claims» increased.  

The outcome of the survey, revealing LEAP-effects which cause learner dissatisfaction (held in late 
December, 2020): 

What makes you dissatisfied with the distant academic process? 
Lack of in-person contact with the educator  10% 
Poor availability to learning facilities 8% 
Inconvenient perception of information : poor audibility/ visibility 8% 
Inconvenient performance assessment  2% 
Engineering faults / connection problems 12% 
Limited opportunities of proving myself in learning 2% 
I am satisfied with distant academic process  58% 

What makes you feel unhappy about the distant academic process? 
Lack of in-person communication with groupmates 18% 
Overall stress/ Increased psychological tension 8% 
Lack of teacher's encouragement 0% 
Increased communication difficulties 8% 
COVID illness 12% 
I don't feel unhappy 54% 

What economic effects are you exposed to? 
Extra expenses related to Internet connection, accommodation, utilities and etc 16% 
Extra expenses related to purchasing the necessary facilities (tablet 
computers, headsets, graphics pads and etc) 

0% 

Decreased value for money spent on education 8% 
Fee-based online educational services 2% 
Extra health-related costs (e.g. vaccination) 5% 
I don't incur extra costs 69% 

What might become the basis for litigation for you? 
Claim to decrease the education fee 20% 
Claims to compensate for the costs related to distant learning  8% 
Claim to provide better health-related facilities 0% 
Complaints about the rendered educational service 0% 
I have no claims 72% 
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Secondly, we combined efforts and devised efficient solutions to the challenges. Since the tutor's main 
task is to teach the learners, the staff of our chair mainly focused on the academic and psychological 
effects. The prime objective was to create a comprehensive platform for distance learning to facilitate 
the teaching process and ensure high academic performance of learners. Another important objective 
was to relieve the psychological tension imposed on learners by the stressful environment of the 
pandemic and quarantine restrictions. Here we relied heavily on the assistance of psychologists. It was 
necessary to elaborate a stress management strategy. We aspired to alleviate the stress caused by the 
coronavirus disease pandemic. Admittedly, the stress was prompted by numerous frustrations and 
phobias. Fear is an adaptive response in the face of danger. Moreover, when threat is continuous and 
uncertain as in the current pandemic, fears can grow into phobias and assume a burdensome and 
chronic nature. Fears pertain to different dimensions including fear of contamination, subjective worry, 
intolerance of uncertainty, personal health exposure, risk for loved ones, and other psychological 
vulnerabilities. Here, such measures as a lockdown and option for distant learning were quite helpful, 
lifting the risk of contamination outdoors. All teachers are always ready to deal with the psychological 
academic challenges that the learners face. 

Our solutions emerged as a result of accumulated experience that proved efficiency over years of 
teaching. We selected the ways of class management that were most conducive to learner friendly 
environment and contributing to the reduction of LEAP-effects: friendly teaching methods (gamification, 
songification), friendly assessment, friendly educator behaviour, prompt assistance.  

The teaching staff of our chair have discovered many positive aspects in working from home. The task 
was to mitigate the psychological effects of the lockdown and show the learners how easily everything 
is accessible online and how we can work from home with little disturbances. Fortunately language 
teaching doesn’t require practical learning in laboratories, so distant work can ensure mastering the 
programme fully. The staff of our chair had been trained to use online tools and digital materials long 
before the lockdown and other quarantine restrictions started, so they were well-prepared for distant 
work. Living in Moscow all our educators have access to broadband internet and can use remote 
technologies skillfully which was very helpful under the circumstances and helped us achieve our 
objectives successfully. 

An important objective was to relieve the psychological tension imposed on learners by the stressful 
environment of the pandemic and quarantine restrictions. The staff strived to create the psychological 
climate that would help the learners overcome stress and enhance learner satisfaction. This was 
achieved by gamification (incorporating game-based elements into the learning process) and 
songification (making singing motivational English songs a compulsory part of the academic process). 

3.1 Songification  
It was agreed to start every lesson with a motivational song which was performed by the students in 
chorus to familiar tunes. We composed inspirational songs for our students to kickstart English lessons 
and keep positive. On difficult days of the forced distant learning such songs helped to stay on track, as 
they relieved stress and motivated students for studies. Thus, every lesson started with a motivational 
song which was performed by the students together with the educator to the tunes of Russian popular 
or famous songs. All lyrics were written by one of the authors of the article.  

Here we share some of our motivational songs. 

• Brilliant Dreams 
Every time I close my eyes  
I see seal cubs on the ice 
Every time I dream my dreams  
I can fancy mountain streams 
Now and then I use my mind  
Reaching stars of every kind 
Like a whale I float and plunge 
Glimpsing corals, shells and sponge! 

• My School 
My school is my second home 
Uprising from innate flair 
High up to the golden dome 
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The temple of science is here 
My school is my second home 
Of godsend and friendly care  
No matter how far I roam 
I notice its blessing glare. 
My school is my second home 
Despite the mishaps unfair 
I dream of a brilliant prom 
And never fall in despair! 

• Magic Key 
I have always dreamt to see 
Foreign lands beyond the sea 
I have strived to get aware 
Of the people living there. 
Rock and sway, 
No need to say 
All your worries pass away! 
English language is the key 
Opening doors in front of me! 
English language, as I figure it, 
Gives the clue to every secret! 
Knowledge grew, 
Dreams came true, 
Skills continued to accrue! 

• Together 
My friends, come together, 
Where sun shines all day 
In wonderful weather 
Forever we’ll stay! 
Where rainfall is blessing 
Where rainbow is bliss 
Where snowflakes caressing 
Will give you a kiss! 

• Aspirations 
We can overcome all the trouble, 
Clear away the dust and the rubble, 
Smooth things over now, leave no bubble! 
Never knit the brow, never grumble! 
Those who stand around smile together! 
After rain enjoy fair weather! 
Run across the lawn - free from tether! 
Meet your lovely dawn - you're Bellwether! 
Like the seagull sing song of freedom 
Drive away the clouds - slither 'tween them! 
Trust your heart and eyes – don't mislead'em! 
Reach your paradise – Garden of Eden! 
One who takes the path always struggles –  
Walking up your way strengthens muscles. 
Darkness left behind often juggles, 
Liven up your world – add the colours! 
We will fight against any dangers 
Take a breath of air, let in changes! 
We are strong and smart - plucky rangers! 
World is in your grasp - start new ventures! 

• World of wonders 
Every time I close my eyes  
I see seal cubs on the ice, 
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Every time I dream my dreams  
I can fancy mountain streams 
Now and then I use my mind  
Reaching stars of every kind 
Like a whale I float and plunge,  
Glimpsing corals, shells and sponge! 

3.2 Gamification 
We studied the most productive experience of the members of our chair and then shared it for our mutual 
benefit. It turned out that the most efficient ways were those that aimed at the gamification of the 
academic process. It should also be mentioned that the students got used to the digital instructional 
content, as all classroom work was taught via various alternative learning methods.  

Gamification of education is known as a strategy that involves using game-based elements and 
incorporates them into other activities. We proceed from the fact that gamification makes the students 
percieve studying as fun rather than an obligation. They all start learning better when they set targets 
for themselves. The undelying principle of gamification consists in taking advantage of the addictive 
features of video games and capitalize on the fact that the gamers get deeply hooked and engaged. 

Gamification in its essence is a teaching technique that is indispensible for creating a learner-friendly 
atmosphere. Students tend to be more concentrated and more comforable in gaming environment. The 
benefits of using gamification as a teaching method in the classroom are numerous, including those that 
contribute to the creation of a learner-friendly environment: 

• a relaxed atmosphere in regards to a possible failure; 
• the learners can always try again and succeed in any assignment. More fun lifts the undesirable 

constrains imposed by the pandemic restrictions, students feel more comfortable, which makes 
them proactive and more engaged; 

• learners are encouraged to excel as their progress becomes visible through certain indicators;  

• gamification provides an intrinsic motivation for learning as it captures the learner's interest; 
• students can use different identities through different characters which alleviates psychological 

constrains and ignites imagination and enables learners to think outside the box.  
Songification and gamification proved to create the psychological climate that helped the learners 
overcome stress and enhance learner satisfaction which contributed to establishing learner-friendly 
environment [1] [11].  

3.3 Friendly educator behavior 
In order to create and maintain a friendly and seminal classroom atmoshere, we devised the guidelines 
that all educators followed in class. Adherence to these guidelines created a warm environment that 
was conducive to learning and maximized student academic and social growth. 

Here we feature the guidelines for friendly educator behaviour: 

1 Say greeting words to students every day, find something positive to say with enthusiasm.  
2 Each day, allocate 3-5 minutes for students to share their happenings, events with you, encourage 

them to speak English. It will show them that you are sensitive to their problems and you really 
care. Besides, this can help you to become aware of what is important to students. These 
conversations shoud be held in a positive light. They build up trustful atmosphere in the 
classroom. 

3 Relieve anxiety. Learning a foreign language entails a number of psychological inconveniences. 
Don't forget that speaking a foreign languages is not driven by the natural needs mechanism. 
Choose appropriate motives to encourage your students to speak a foreign language. 

4 Build up team spirit and support students working together. Small group work and team work will 
help to develop a well-established and a very cohesive environment. 

5 Focus on your students' strengths, make sure that the student is in their comfort zone and try to 
capitalize on the strengths.  
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6 Promote mutual respect, always show respect for your students and you will surely get it back in 
return. 

7 Promote confidence in the classroom. Every time make conscientious efforts to cultivate self-
confidence and self-esteem in your students. Give praise and laud your students' performance 
when deserved. Encourage your students to feel good about themselves and be good towards 
the others. 

8 Use positive classroom language. Avoid using negative phrases, strict commands and tough body 
language. Use mild ways, gentle gestures, and motivating phrases.  

9 Say «No» to tough criticism. Students confess that any kind of the teacher's criticism is 
counterproductive. They tend to percieve it as bullying but not as encouragement. If your students 
make mistakes, correct them mildly, prevent any form of toughness. 

10  Excel yourself. Try to be the best role-model for your students.  

Following the guidelines we managed to create a democratic learner-friendly environment that instills 
confidence and conveys the following message to our learners: «Your university staff and faculties want 
you to develop your potential, succeed and excel despite the pandemic inconveniences». We meant 
that if students suffered any difficulties or had questions, all resources of the university were available 
to help them to get assistance any time. Stress management and educational problem solving became 
our priorities. When stress and pressure of lockdown impacted students’ abilities to cope with their 
program, we provided instant support to develop coping strategies. Such assistance was available by 
phone, by email, text, or online messenger [3]. 

3.4 Friendly assessment  
Another important component of learner-friendly environment is equitable and friendly academic 
performance assessment. An important thing to bear in mind is that assessments should be made to 
test the knowledge of students and not to challenge them. 

Under today’s tough distant learning circumstances, it is as essential for teachers to use various ways 
of assessing students' academic performance as they are compelled to do it distantly while maintaining 
a learner-friendly approach. The principal aim was to ensure equity, efficiency and learner convenience 
of performance appraisal. In addition to standardized tests that were given during semesters and final 
assessment at the end of semesters, educators were free to use a number of innovative methods 
throughout the distant learning process in order to give students opportunities to demonstrate their 
learning and reduce stress exposure. We feature here one example of the way that educators can 
implement to assess learner progress in terms of distant education. 

When calculating a final grade for performance appraisal, educators usually use various assessment 
activities: student daily assignments, regular tests, and exams that are collected over each term. All 
these types are relevant in distant learning. We consider that every kind of assessment should have a 
particular weight in the total grade. It is assumed that exam results can be worth 50 per cent of the whole 
grade, while every-day assignments should be worth 20 percent, whereas monthly tests should hold 30 
to 40 per cent. If individual students require certain instructional modifications or accomodations, 
teachers can adjust the weight of these assessment activities. 

4 CONCLUSIONS  
This article aimed to describe experience of producing a safe, caring, robust and efficient learning space 
that welcomes and inspires learners, who are stressed out by the pandemic. The approach that we 
devised bore fruit.  

To achieve the goal, we established the learning space which conveys the message that the students 
are valued and their problems really matter. This is the type of learning environment in which both 
educators and students can thrive and excel. We feel deeply committed to creating sustainable and 
productive educational environment by eradicating LEAP-effects. The underlying idea of the learner-
friendly environment is that it puts students in the center of the learning process, whereas educators 
can employ motivating and efficient learning strategies.  

The result showed that our strategy was efficient which was proved by the students’ approval and their 
enhanced academic performance. To monitor the dynamics of the processes we carried out regular 
assessments and gave our students questionnaires. The figures testify the productivity of our approach. 
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In particular, the number of legal complaints reduced, refusal from additional fee-based educational 
services slowed down, academic performance increased significantly. Thus, learner-friendly 
environment fostered gradual changes in students’ attitudes which led to the alleviation of LEAP-effects. 

We have proved that distance learning is substanially facilitated through the online learner-friendly 
environments. It helps to maintain student interactions with classmates and educators teachers, and 
gain access to class content. Our system provided equal access to educational resources and 
established an optimal learning environment for all students including foreign students and those with 
special needs. In certain cases we developed a personal educational plan taking account of individual 
academic and physical needs. 

To sum up, the system that we have developed helps to ease the constraints imposed on the academic 
process by distant learning. Learner-friendly environment has acquired popularity among students and 
it has been constructive in stimulating learner satisfaction, confidence, creativity, collaboration and self-
reliance among students. Besides, our system is quite flexible and enables both learners and tutors to 
resume traditional in-person classes when the pandemic restrictions are lifted. On the other hand, we 
constantly monitor the situation to quickly pivot to distance education in the event of another outbreak. 
The supervisor of LEAP works closely with the government and health officials to monitor the state 
education guidelines.  

ACKNOWLEDGEMENTS  
The paper is the result of a joint study undertaken by the authors. The authors would like to express 
profound gratitude to their students without whose constant encouragement and positive feedback 
neither the activities nor this paper would have been created. Anna Bogatova, Nikita Kazakov, Elnur 
Mukhtarov, Alexandra Podmazova, Maria Suvorova, Polina Archakova, Kate Zhukova, Daniil 
Kochetkov, and Ilya Grachev provided detailed data contributing to the study. Moreover, we want to give 
thanks to Yuri K. Kurchakov and Marina V. Melnichuk for their kind assistance and cooperation. 

Special thanks should be given to Moscow State Linguistic University (Russian Federation) especially 
to all members of the Chair of linguistics and professional communication in political sciences of Moscow 
State Linguistic University and the Financial University under the Government of the Russian Federation 
(Russian Federation) especially to all members of the Department of English for professional 
communication, for their contribution to the project.  

REFERENCES  
[1] G. J. Paul. “What Video Games Have to Teach Us about Learning and Literacy”, James Paul Gee. 

St Martins Press, 249 p, 2007.  

[2] O. Anyushenkova, O. Digtyar, E. Zakirova, N. Fomina, L. Esina, “Modern technologies in teaching 
foreign languages to students of the digital generation”, Edulearn19: 11th International Conference 
on Education and New Learning Technologies. pp. 3428-3434, 2019. 

[3] C. Dichev, D. Dicheva, “Gamifying education: what is known, what is believed and what remains 
uncertain: a critical review”. International Journal of Educational Technology in Higher 
Education, 14(1), 4, pp. 98-116, 2017. 

[4] N. Fomina, O. Mangova, N. Ovchinnikova. “Using flipped classroom method at secondary school 
and tertiary levels in Russia”. EDULEARN19 Proceedings. pp. 2595-2619. 2020. 

[5] N. V. Fomina. “The use of digital humanitarian technologies to analyze the variability of the English 
language (based on TV series) “. Voronezh State University Bulletin. Series: linguistics and 
intercultural communication. Voronezh State University (Voronezh). pp. 75-85. 2020. 

[6] G. Gibbs, C. Simpson, “Conditions under which assessment supports students’ learning. Learning 
and Teaching in Higher Education, 1, pp. 3-31, 2004. 

[7] L.R. Goldberg, L.R., “The development of markers for the big-five factor structure. Psychological 
assessment”, 4(1), 26, pp. 15-25, 1992. 

[8] Yu.M. Gruzina, M.A. Ponomareva, I.A Firsova, M.V. Mel'nichuk “Present-day challenges to an 
education system“. European Journal of Contemporary Education. Т. 9. № 4. pp. 773-785. 2020. 

0792



 

 

[9] E.G. Koshkina, “Effective strategies for foreign language teaching through group work”, in Questions 
of teaching methods at higher education institution. vol. 7, no. 27, pp. 80-92, St.Petersburg: Peter 
the Great St. Petersburg Polytechnic University, 2018. 

[10] N. V. Shiryaeva “Creation of value guidelines in foreign language lessons at the university as a part 
of the linguistic picture of the world”. Integration of science and practice as a mechanism for the 
effective development of modern society. Materials of the Third International Scientific and Practical 
Conference, Moscow, April 10-11, 2012. Publishing house "Spetskniga". pp. 202- 205. 2021.  

[11] W. Williams-Siegfredsen, “Understanding the school approach: early years education in practice”, 
Routledge, New York, 2011. 

0793



 

 

THE DYNAMICS OF MANAGING INCLUSIVITY IN PUBLIC SCHOOLS 

B. Kafu-Quvane1, M.R.S. Magagula2 

1University of Fort Hare, Faculty of Education (SOUTH AFRICA) 
2Ministry of Education (SWAZILAND) 

Abstract 
What challenges do school leaders face in the implementation of the Inclusive Education Policy (IEP)? 
Since the inception of IEP, its implementation has been marred by several challenges, including 
teachers that are not adequately prepared for the Special Educational Needs of learners who come from 
different backgrounds. Transformative leadership theory provides the foundation for understanding the 
role of headteachers in the implementation of the IEP. Transformational leadership support and promote 
innovation, which in turn ensures the long-term improvement of a school and could address the 
leadership crisis regarding the implementation of IE in many schools. For this study, data was collected 
through the use of semi-structured interviews from three primary school headteachers. The data which 
was collected from the interviews were transcribed and organized into themes. The study found that 
there is a lack of proper attitude and sensitivity on the part of teachers, parents, community, and 
classmates, inadequate funding, shortage of food in schools, lack of child-centered and relevant 
curriculum, limited appropriate teaching-learning materials, teachers lack competence and will to modify 
methodology as per the need, teachers incompetence in identifying learners facing learning challenges 
in their classrooms. 

Keywords: Inclusivity, dynamics, management. 

1 INTRODUCTION  
The intent of Inclusive Education Policy (IEP) is to address and to respond rightfully and appropriately 
to the diverse needs of all learners in the school environment irrespective of disability, gender, ethnicity 
or other disadvantages [11]: The Swaziland Education and Sector Policy, 2011). As such, IE focuses 
on the enrolment, active participation and achievement of all learners in the classroom. The Salamanca 
Declaration by UNESCO in 1994, was a distinct catalyst for much Inclusive Education Polices that 
emerged around the world. 

The headteachers serve as education leaders in school life, playing major functions in the 
implementation and sustainability of IE programme. In line with this thinking, Hord and Hirsh, (2008, p. 
23) assert that:  

We as a nation must finally get serious about ensuring that all headteachers receive 
support and can develop the knowledge and skills necessary to help all children succeed 
in all our schools. The gap exists because not all headteachers can develop the skills they 
need. Our children deserve effective professionals able to determine appropriate strategies 
and have them delivered. 

The above quotation captures a situation whereby headteachers are not effectively supervising and 
guiding teachers in the process of implementing the IEP, to genuinely embrace and cherish diversity 
among the learners. Three things are highlighted in this quotation. One of them being that the 
government and relevant stakeholders should give the needed support to the headteachers for them to 
be effective in their duties. Another idea that comes out from the quotation is that it is evident that there 
is a gap that needs to be closed in order for the inclusion programme to be a success. Thirdly, from this 
quotation it is evident that headteachers lack the skills to help teachers to determine appropriate 
strategies suitable for the variety of learners in their classrooms, as well as how best to use those 
strategies. Studies done by Dua and Dua, (2017) and Bernard, (2016), showed that IE Policy is 
complicated to implement. Different challenges were seen to be contributing to this complication. 
Amongst other challenges were lack of adequate support from relevant stakeholders. Furthermore, 
funding of this programme has been found wanting. Lack of funding for the implementation of the IE 
Policy has brought about more challenges for headteachers. The lack of funding for the IE programme 
has made it difficult for headteachers to buy relevant teaching and learning resources and other assistive 
resources needed for teaching activities. It also became difficult for headteachers to make necessary 
modifications to the structures of the schools, to accommodate learners with different SEN. The 
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capacitation of classroom teachers is another problem area for headteachers. Headteachers were 
expected to see to it that their teachers had relevant skills and knowledge to include all the learners in 
the classroom. However, without financial resources it’s a challenge. 

The Swaziland Education and Training Sector Policy (2011) defines IE as an approach that includes 
and meets the needs of all learners together (in one school), whatever their gender, life circumstances, 
state of health, disability, stage of development, capacity to learn, level of achievement, financial or any 
other circumstances. Hornby (2017) describes IE as an act of increasing the numbers of SEN in 
mainstream schools, while maintaining special schools for those who need them. Centre for Studies on 
Inclusive Education (CSIE) uses the term inclusion to describe a state in which all children are educated 
in mainstream classes within mainstream schools with only temporary withdrawal from this situation 
envisaged. For Ballard (2016), inclusion refers to education that ensures participation by all children 
who may be excluded because of gender, ethnicity, disability, sexual orientation or other difference that 
is given significance within a cultural context. This study is guided by the definition given by The 
Swaziland Education and Training Sector Policy (2011). 

Studies done by Mutungi (2014) indicated that a majority of headteachers have the feeling that learners 
with special needs have the right to receive an education in mainstream classes. The reason given for 
this idea was that learners with SEN benefit more in mainstream environments. This study also 
highlighted the importance of these learners to receive special needs back-up and support, for them to 
learn. Studies carried out by Hadjikakou and Mnasonos (2012) showed that some headteachers were 
in favor of implementing IE in mainstream schools, while others were not because they did not have 
post-graduation qualification in Special education. Studies conducted by Buher, Ndiku, and Kindiki 
(2014) showed that headteachers felt that the provision of instructional, assistive equipment and 
organization of the school environment is essential for them to perform adequately in improving the 
practical conditions of inclusion.  

This study applies transformational theory because it is one of the models, which have been described 
as effective in managing change (Kuhnert & Lewis, 1987). It simplifies the role of the headteacher in the 
implementation of IE in the school as a transformational leader. Transformational leadership has been 
shown to support and promote innovation, which in turn ensures the long-term improvement of a school 
[13]. Transformational leadership could address the leadership crisis regarding the implementation of 
IE in many schools in Swaziland. 

2 OBJECTIVES OF THE STUDY  
The aim of this study is to investigate the role played by headteachers and strategies utilized in the 
implementation of the IEP. The aim is then divided into the following objectives:  

- To explore how schools are affected when implementing IE.  
- To determine challenges faced by headteachers in the process of implementing IE.  

3 METHODOLOGY 
This study adopted an interpretive paradigm. Having read Creswell (2013), who holds the view that a 
qualitative approach works better with an interpretive paradigm, I was thus convinced to use an 
interpretive paradigm. This enabled me to interpret the different experiences and views held by my 
participants as true, about the role they play when implementing IE Policy, how they deal with some of 
the challenges they face in the process of implementing IE, as well as how they think the challenges 
faced when implementing IE can be addressed. 

This study used a case study research design. The case in this study was three primary schools which 
were purposely chosen to represent three categories; rural, urban and semi-urban schools, looking at 
the role of headteacher in the implementation of IE Policy. A case study is also thought to have the 
possibility of giving a voice to the voiceless and power to the powerless, hence my other reason to utilize 
it. I wanted to give headteachers the opportunity to voice their feelings about the challenges they face, 
and how they deal with them in the process of implementing IEP, (Rule and John, 2011: Maree, 2010). 
That was evident when the headteachers poured out their frustration on the challenges they face when 
carrying out their role of implementing IEP. They willingly gave out information. Rule and John (2011) 
further argue that a case study can assist one to conceptualize and gain insight into a scenario. This is 
because it could provide some original data.  
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This study is qualitative in nature. My use of the qualitative approach enabled me to understand, explain, 
explore, discover and clarify situations and participants’ feelings, perceptions, attitudes, values, beliefs 
and their experiences. Another reason for choosing the qualitative approach for this study is because 
the aim of this study is more relevant for a qualitative research. This study seeks to explore the role 
played by my participants in implanting IEP as well as how they experience the process.  

The qualitative approach was deemed suitable for this study, because of its ability to enhance the 
researcher get under the skin of the participants to understand how they perceive the truth about the 
phenomenon [9]. For this study, data was generated using one-on-one, semi-structured interviews with 
the headteachers of participating schools. Conducting interviews when collecting data has given me the 
opportunity to interact with my participants on personal bases to understand their feelings and views 
about how they implement IE. Another reason for choosing the qualitative approach is because this 
approach allowed me to interact with the participants (Maree, 2010).  Drawing from the above assertions 
by both Creswell (1998) and Maree (2010), the qualitative approach allowed for a deep understanding 
of how headteachers play their role in implementing IEP with an exploration of different headteachers’ 
experiences of implementing IE in their schools. Therefore, it was the headteacher’s experiences and 
views that was understood. The emphasis was on the participants’ perspective of implementing IEP.  
Purposive sampling was utilized in this study because I could select the participants whose 
characteristics made them holders of data that was needed for the study (Maree, 2012: Dawson, 2007). 
It is their relevance to the research topic rather than their representativeness which determines the 
sample selection criteria (Khan, 2014). The participating schools in the study were purposively selected 
from different socio-economic backgrounds to represent three categories of primary schools involved in 
implementation of IE in rural, urban and semi-urban schools.  

Data was generated using one-on-one, semi-structured interviews with the headteachers of participating 
schools. Semi-structured interviews allowed for the freedom to probe for further responses and engage 
with the participants at the appropriate level of articulacy and comprehension, (Gilbert, 2008). For 
qualitative research data collection, the form of semi-structured in-depth interviews are be used to get 
data, with the aim of identifying and exploring the antecedents and factors associated with the 
phenomenon of the study according to the participants’ perception (Khan, 2014).  

Guided by Creswell (2003) and White (2003), the data analysis in this study followed the following 
process: I started by transcribing verbatim the phone recorded interviews. Then, I followed by thoroughly 
reading the transcriptions. This was done with the aim of getting the overall sense of the transcribed 
data. Thirdly, the transcripts of the interviews were then organized into thematic headings, which were 
formed from the interview questions. Finally, this data was then interpreted and used to provide an 
analysis of results.  

4 RESULTS 
The participating schools differed according to their socio-economic backgrounds. One was a rural 
school the other, an urban school and the third, a semi-urban school. In the process of implementing 
the IEP headteachers did not have it easy.  From the data, it emerged that headteachers understood 
the importance of the IE Policy to learners, especially to those with SEN. 

The process of data analysis showed that there were three dominant challenges that were faced by 
headteachers when implementing the IEP. These challenges are as follows: inadequate funding, 
shortage of food in schools and non-suitably qualified teachers. 

 From participants ‘response, it is evident that inadequate funding was one of the participants’ major 
concern. Financial resources are the backbone of the operations of every school. In order for schools to 
operate effectively, they need to be well financed. A well-financed school can thus make the expected 
infrastructural changes and also buy adequate and relevant teaching and learning resources needed for 
the purpose of implementing the IEP. All the participants were first asked what challenges they were 
facing in the process of implementing the IE Policy. Inadequate funding was one of the major challenges 
experienced by all three participants in their quest to implement the IEP, in their respective schools. 
When such a situation prevails, it becomes difficult to include those learners who have SEN, thus their 
learning and achievement gets affected.  There was a need to review the FPE grant to meet the needs 
of schools.  The headteachers were using various strategies to counter the challenges they faced when 
implementing the IEP. 
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It came out from the interviews that the unavailability of food in schools affected learner attendance and 
learning to the extent that some of them even got to the point of dropping out of school altogether. 
According to Deppeler and Sharma (2012, p. 9) hunger prevents children from being active and 
engaging in learning, during lessons. These include the provision of food for the learners to cope with 
learning. However, food shortage was another challenge that was raised by all the participants when 
they were asked what challenges they were facing in the process of implementing the IE Policy. All three 
participants lamented the shortage of the food ration in their schools. The participants argued that the 
government supplied food was taking long to be given to schools, of late. The participants asserted that 
this problem was not unique to their schools but general across all the schools in the country.  

The feeling was that the food shortage was affecting the activities of the schools because, like the adage 
which goes “a full stomach leads to active learner participation, which then translate to greater learner 
achievement, while an empty stomach leads to less active learner participation thus translating to less 
learner achievement.” The participants pointed out that the shortage of food in schools was now affecting 
learner attendance, as some of the learners were said to have been encouraged to attend and get to 
school early by providing breakfast and lunch“Learners cannot therefore be expected to regularly come 
to school without breakfast.”  It also emerged from the interviews that many learners depended on the 
food prepared for them at school, for survival.  

It also came out that there was a tendency of constantly redeploying not suitably qualified teachers, 
something that is viewed as destabilizing the school after capacitating the teachers and making them 
relevant in their teaching and assessment activities. The success of the process of implementing the 
IEP also relies on the effectiveness of the teachers on the ground who do the practical work on daily 
basis. It is therefore imperative for all schools to have well capacitated teachers on inclusive and 
curricula issues. This is against the expectations from an inclusive school, which is asserted by 
Hadjikakov and Mnasonos (2012). It emerged that some teachers were not able include the learners in 
their teaching and learning activities because they could not bring their lessons to the level of the leaners 
and that the teachers also developed a negative attitude towards teaching all subjects. This was seen 
as a hindrance to the IE Policy practices. They argue that Inclusive Schools should ensure quality 
education to all through appropriate curricula, organizational arrangements, teaching strategies and 
resource use.  On this issue of unqualified teachers, the participants’ comments inferred that internal 
workshops were organised to capacitate those teachers who were incapacitated on curricular issues. 

It is imperative that a lot needs to be done to assist headteachers with challenges under discussion. 
Failure by headteachers to properly implement the IE Policy, many learners may end up dropping out 
of school. Headteachers face a number of challenges in their line of duty. It important for them to get all 
the support they can get from all stakeholders to be effective in implementing their implementation of 
the IEP.  

5 CONCLUSIONS 
After a careful consideration of the findings of this study, certain conclusions based on the findings within 
the context of the key research question emerged. From the findings of this study, I conclude that 
schools are facing enormous challenges about effective implementing inclusive education. Some of the 
challenges that the schools are facing cannot be solved by headteachers. They need special attention 
of the Government and her partners. Challenges such as lack of proper training on inclusive education, 
lack of proper infrastructure and inadequate teaching and learning resources, as well as lack of 
adequate funding, have been identified as having negative impact. Inclusive education goal is to provide 
relevant, quality education for every learner, irrespective of gender, life circumstances, health status, 
disability, impairment, capacity to learn, level of achievement, financial status or any other limiting 
circumstances. This can be achieved through formation of collaboration and networks with other 
stakeholders and business sector. Government and its partners should play an active role in helping 
headteachers in the process. 
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Abstract 
Background: Sustainable Educational & Emotional Model (SEEM) was initially presented in 2015 at the 
EDULEARN15 conference. Therefore, EDULEARN has been the promotional platform that has made 
SEEM scientifically and internationally visible. Five years later, SEEM proved to be a visionary idea and 
has developed both as an interactive teaching practice and as a dynamic theoretical model.  

The 2020 edition of EDULEARN happened in extraordinary times. It was an inspiring event, which gave 
an impetus for further development of SEEM and has encouraged the current research paper. The 
overall aim is to present SEEM as a possible solution of the educational challenges in times of COVID-
19 epidemic. Further, examples are given from the academic areas of public health and social medicine, 
naval engineering and informatics.   

SEEM - refreshing the theory: 

SEEM is an integrative model that respects the fundamental principles of interactive teaching and 
positive education, utilising the potential of technologies. SEEM builds on specific context (academic 
and epidemic), content (the concrete subject) and methodologies as well as the actors (educators and 
students). Methodology is based on the three pillars of SEEM: 1) interactive teaching sustained by the 
values of freedom, holism and respect; 2) technology application - COVID-19 crisis has strengthened 
this pillar; 3) positive emotions (obligatory jokes). 

SEEM - successful applications: 

Medicine, naval engineering and informatics meet in higher education through SEEM. Therefore, the 
practical examples will be given from the fields of social medicine and public health (e-learning and 
digitalisation at Medical University of Varna), engineering graphics and seaworthiness (interactive 
textbooks and testing at the Nikola Vaptsarov Naval Academy), informatics and game development 
(open source course at Sofia University, Faculty of Mathematics and Informatics).  

COVID-19 epidemic has facilitated the wider introduction of technologies in the conservative academic 
environments in Bulgaria. Rapid digitalisation of the teaching materials and the adaptation to online 
testing needed integration at all the educational levels and among all the actors in the field. Generally, 
SEEM supported the fluent transition from face-to-face to remote teaching. 

Conclusion: The COVID-19 crisis, has not collapsed the higher education, but has revealed its strengths 
and weaknesses, and has changed traditional thinking about how education can and should be 
transformed and transmitted. University educators have had to deal with relatively similar problems and 
to adapt quickly to the objective COVID-19 epidemiological circumstances. SEEM helped us keeping 
students engaged during the 2020 and 2021 lockdowns. SEEM encouraged to rethink the classical 
approaches to lecturing and to assessment. Definitely, sharing SEEM’s values has been ensuring our 
professional well-being and our students’ health and education-related quality of life. 

Keywords: interactive teaching methods, Sustainable Educational and Emotional Model (SEEM), social 
medicine, public health, naval engineering, informatics, COVID-19. 

1 INTRODUCTION 
Sustainable Educational & Emotional Model (SEEM) was initially presented in 2015 at the 
EDULEARN15 conference [1]. Therefore, EDULEARN has been the ideal platform that has made SEEM 
internationally visible and promoted continuity. Five years later, SEEM proved to be a visionary idea and 
has developed both as an interactive teaching practice and as a dynamic theoretical model. In the 
meantime, COVID-19 pandemic has happened. Generally, it has been accepted as a social, health and 
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political crisis. COVID-19 has caused also educational crisis, including the academic level. 
Paradoxically, crisis is also an opportunity for change. COVID-19 has facilitated the wider introduction 
of technologies in the conservative academic environments. Emergent adaptation to the required online 
teaching and testing needed integration of experience, expertise and energy for survival. SEEM has 
proven to be the possible frame for action.  

Further, the psychosocial impact of COVID-19 has been also strong but underestimated in the 
beginning. There have been students who experienced post-traumatic stress disorder (PTSD), teachers 
who feel depressed, anxious and uncertain about the future. The solution is building resilience and 
SEEM could be again the applicable frame.  

The 2020 edition of EDULEARN happened in extraordinary times. It was an inspiring event, which gave 
an impetus for further development of SEEM and has encouraged the current research paper. The 
overall aim is to present SEEM as a possible solution of the educational challenges in times of COVID-
19 epidemic. Further, examples are gi ven from the academic areas of public health and social medicine, 
naval engineering and informatics. 

2 SEEM - REFRESHING THE THEORY 
The theoretical models in education are needed for practical, research and policy reasons. The 
presented model has looked for international recognition but its main mission is framing practical 
implementation.  

SEEM build on the pedagogical sciences, engineering sciences and health sciences [2], borrowing 
theories from different disciplines. Thus, professionals in all spheres of education can apply this model 
adapting it to a concrete subject. 

The need for considerable acceleration and improvement in teaching and education without additional 
burdening of the students’ nervous system and without harmful effects is more than evident today. 
Heavy burn-out, neurotic and psychotic diseases and manifested or unmanifested didactogeny (illness 
or suppression of children’s development caused by teacher’s untactful approach) [3] are becoming 
widespread.  

Through the years, SEEM proved to be a model, which spares students’ nervous system and offers a 
framework for novel approaches in teaching. Essentially, SEEM is based on teaching practices and 
learning experiences. SEEM (Figure 1) is a highly simplified model of the complex relations among 
teachers/tutors and students which are trying to conquer together the content of a subject using 
interactive methods and positive emotions. The model incorporates three main fields: context, content 
and methodologies as well as the actors. 

Actors are the teacher/tutors and students. Context is about the ultimate educational environment in 
which we live and work. Our educational system is oriented towards the supply of a huge quantity of 
theoretical knowledge. On the other side, the challenge of a modern teacher is to transfer to the new 
generations of students not only facts and figures, but also skills and competences which they can apply 
in real-life settings later in their life. We need to prepare a successful young people ready to adapt to 
the changing working market. Moreover, many students are working bellow their intellectual capacities 
because of stressful educational environment. Content is the theory of a concrete subject. The timetable 
below (Figure 2) shows the case-examples from the fields of engineering, social medicine and public 
health, informatics.  

Methodology is sustained by the three pillars:  

• Pillar I: Interactive teaching, which builds on the worldwide interactive educational experiences, 
like problem-based learning [4] and practice-based education [5]. The three main principles are 
as followed:  
o Freedom – The student has to feel him/herself free and therefore enthusiastic about the 

activities during the lecture or seminars. Self-esteem is encouraged. Making mistakes is not 
stigmatized - if you are not prepared to be wrong you are not ready to come with something 
original. 

o Holism – Everything in nature and science exists as a part of something bigger.  
o Respect – The teacher has to respect the students. 
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• Pillar II: Technology application is necessary as far as our students demand this. The new 
technologies enable better understanding of any subject. In the COVID-19 context, this pillar 
“gained power”. 
Moreover, technologies’ and electronic data research have had traditions both in medicine and in 
engineering sciences in Bulgaria [6; 7], which supports implementation. 

• Pillar III: Positive emotions (positive education approach). Jokes are obligatory and sense of 
humor is a must.  
There is interplay between emotions and learning, and this interaction is crucial for the 
effectiveness of the teaching processes [8]. Further, positive emotional atmosphere enables 
teaching and learning processes. The extent to which emotional upsets can interfere with mental 
life is no news to teachers. Students who are anxious, angry, or depressed don’t learn; people 
who are caught in these states do not take in information efficiently or deal with it well [9]. 

In SEEM humor is a key ingredient. In fact the whole process is impossible without the atmosphere of a 
good mood. Humor is accepted as an essential approach in perception. Humor is viewed as the opposite 
of solemnity (official character), of haughtiness, of tension. Humor is accessibility, tolerance, hope [10]. 
Certainly, a balance is seeked, because humor is not a way to mock or underestimate the importance 
of a concrete subject. 

Instead of setting students to compete against one another, learning is viewed as a cooperative process 
where teachers respect their students and each student’s input is valued. The maximum of the 
assessment is guaranteed if the students show active learning and improvement compared to the 
starting point. The effective communication during classes and lectures is possible if the tutor or lecturer 
is a person with a field-experience, a professional who can freely give practical examples. 

 
Figure 1. The Sustainable Educational & Emotional Model (SEEM) -  

first presented and published in EDULEARN15. 

To sum up, in 2015 SEEM has been innovative. In 2020, SEEM has offered a framework to meet COVID-
19 adequately. SEEM has proven to be a visionary model. 

3 SEEM - SUCCESSFUL APPLICATIONS 
SEEM originated as a product of practical academic experiences and has been applied in the context 
of university environments.  

The first application endeavors were in the field of engineering graphics [11]. The Royal Institute of 
Naval Architects in London has accepted for presentation and published these SEEM-steps in the 
conference “Education and Professional Development of Engineers in the Maritime Industry” [12]. 
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These facts encouraged the next naval engineering steps (Figure 2) that enabled SEEM interactive 
teaching and testing [13; 14]. The idea has been to accelerate the development of “spatial thinking” 
of the future engineers. As far as classes are within the context of the standard curriculum, the model 
is applied within the traditional frame of 45 minutes classes and standardized theoretical topics. The 
lesson always starts with an anecdote or a joke, as the time passes the students have taken the 
initiative to joke. They are stimulated to make projects within their area of interest. Learning and 
teaching processes are always practice-based. During the lectures, there are presentation of real-life 
cases, which provoke discussions and creative thinking among our students.  

SEEM has successful application in the field of public health and social medicine. SEEM has 
influenced both the teaching style and the educational materials through the years (Figure 2). 
Regarding the teaching tools, the public health application of the SEEM has passed three periods up 
to now. The first one was an indivisible part of the first Master class in optometry for medical doctors 
in Bulgaria organised by prof. C. Grupcheva at Medical University of Varna. The presented in Figure 
2 handbook was the basis of the online public health segment of the course [15].  

COVID-19 pandemic has made 2020 unprecedented for higher education. It can be stated, that 
SEEM-approaches prevented a possible stupor-like state. As a result of the successful adaptation to 
the objectively driven online teachings, compendiums for nurses and midwives have been emergently 
prepared in May 2020 and edited by the University Press, Medical University of Varna, Bulgaria. 
Humorously, the materials have been called the COVID-19-compendiums. The online editions had 
been available at the University Blackboard platform for the seminars and for the session exam during 
the COVID-19 social isolation [16]. Further, these compendiums have been presented in a mutual 
publication with colleagues from the Technical university of Varna [17]. This publication was highly 
inspired and influenced by the keynote speakers of the 12th Annual International Conference on 
Education and New Learning Technologies - EDULEARN20, reorganized at a COVID-19 context:  
Steve Wheeler (“Transitioning to Personalized and Personal Learning”) and Bryan Alexander (“Higher 
education when the world is on fire”) [18].  

In the COVID-19 meantime, another SEEM application has become a solid fact (Figure 2). The open 
source course in game designing has been created and carried out at Sofia University, The Faculty 
of Mathematics and Informatics. The beautiful fact is that it has gained a larger audience, not only the 
enrolled students, and it is still available for educational and practical purposes [19]. 

The year 2021 is different. The educators are more prepared for the online teachings. The COVID-19 
compendium idea has developed and grew out in the interactive textbooks for nurses and midwives 
(Figure 2). They are dedicated to the 60th anniversary of Medical University of Varna and are 
evolutionary outcomes of the 5 years SEEM-developments [20].  

Of course, online education is not the same as face to face education. The teaching materials have 
to be adapted - more concise, available online and online adequate, but also attractive for the young 
generations. The students also appreciate the personalized approach and the lighter educational 
atmosphere (supported by the jokes). They do not fear to ask questions and to confess that have 
made a mistake. At the end of the course students give a feedback that they like the subject and are 
convinced that the knowledge they gained will be useful for their future practice. The students, who 
study the same subject through the traditional ways of carrying out lectures and making stressful 
exams, always earn much lower marks and are convince that will never use engineering graphics-
knowledge during their life. 
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Figure 2. SEEM applications visualised through the created educational materials (period 2015-2021). 
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4 CONCLUSIONS 
The COVID-19 crisis, has not collapsed the higher education, but has revealed its strengths and 
weaknesses, and has changed the traditional thinking about how education can and should be 
transformed and transmitted. The COVID-19 pandemic has stimulated a re-evaluation of the ways the 
knowledge and competences can be transferred.  

University educators have had to deal with relatively similar problems and to adapt quickly to the 
objective COVID-19 epidemiological circumstances. SEEM helped us keeping students engaged during 
the 2020 and the 2021 lockdowns. SEEM encouraged to rethink the classical approaches to lecturing 
and to assessment. Definitely, sharing SEEM’s values has been ensuring our professional well-being 
and our students’ health and education-related quality of life. 

The crisis of social isolation focused on the need for development of professionals in the spheres of 
engineering and informatics. Further, the COVID-19 pandemic crisis underlined the central role of the 
public health professionals and the social need to strengthen the global public health workforce investing 
in education [21]. Supporting nursing education is a social imperative. Consequently, SEEM is also a 
socially significant theoretical frame, which can provide a safe and adequate educational matrix in the 
post-COVID world.  
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LEARNING MECHANICS OF MATERIALS BY DOING MODELS 
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Abstract 
Mechanics of Materials is a discipline taught to the second-year students in the Bachelor Degree of 
Mechanical Engineering at Universitat Politècnica de València, Alcoi Campus. The teaching-learning 
process is focused on three main aspects: theory, practice, and numerical simulations. There are several 
experiments designed to better understand the mechanical behaviour of the materials that are present 
in buildings and machines. This paper explains the application of another hands-on methodology that 
has been included in the course. It consists of completing the process by constructing or prototyping 
scale models which help the students to understand how the structures work in real life. The results of 
the experience allow us to consider that learning by doing has supposed a significant step in the 
comprehension of the Mechanics of Materials and the students have showed a positive attitude towards 
this activity. Not only by constructing models, but the fact that their construction is blended with other 
active methodologies, contribute to enhance the motivation in learning the subject. 

Keywords: Mechanics of Materials, Learning by doing, Scale models, Prototyping.  

1 INTRODUCTION 
Higher institutions all around the world are promoting active methodologies to teach technical courses 
by means of different strategies as Project-based Learning [1], [2] [3]. To adapt a course from a passive 
methodology to an active learning strategy, we present the particular case of the course Mechanics of 
Materials in the Bachelor Degree of Mechanical Engineering at Universitat Politècnica de València, Alcoi 
Campus. 

Mechanics of Materials is considered one of the core subjects in the studies programmes of Mechanical 
Engineering and it is considered by students, in many occasions, one of the most difficult courses [4]. 
In fact, lots of lecturers are concerned about how to balance the difficulty of the course and the motivation 
of the students. 

This communication presents the activity that has been included in the course “Mechanics of Materials” 
which contributes to enhance the motivation of the students. In our case, the Mechanics of Materials 
course is divided into two semester courses: Mechanics of Materials I (4,5 credits) and Mechanics of 
Materials II (6 credits). Both courses are taught in second year and the content is shown in Table 1: 

Table 1. Contents of the Mechanics of Materials I and II courses. 

Mechanics of Materials I (4,5 credits) Mechanics of Materials II (6 credits) 

Introduction to Elasticity and  
Mechanics of Materials 

Analysis and design of statically 
determinate and indeterminate systems 

Force diagrams and moments in straight elements Energy methods 

Axial stress Bidimensional elasticity 

Simple shear stress Failure crietria 

Torsion Experimental methods 

Bending Advanced problems 

Buckling  

Combined loading  

It has been demonstrated in many studies that the hands-on methodologies [5] help the students to 
understand the concepts and procedures of any subject much better than only offering them theoretical 
content. 
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Regarding learning-by-doing methodology, in the last recent years the Universitat Politècnica de 
València has included thirteen competences to be evaluated along the studies (Table 2). It is expected 
that at the end of the studies, the students will achieve those competences. In the particular case of the 
courses of Mechanics of Materials, the transverse competence that is included as part of the 
assessment is CT-06: Teamwork and leadership. 

Table 2. Transverse Competences at Universitat Politècnica de València. 

Transverse Competences (CT) 

CT-01 - Comprehension and integration 

CT-02 - Application and practical thinking 

CT-03 - Analysis and problem-solving 

CT-04 - Innovation, creativity and entrepreneurship 

CT-05 - Design and project 

CT-06 - Teamwork and leadership 

CT-07 - Ethical, environmental and professional responsibility 

CT-08 - Effective communication 

CT-09 - Critical thinking 

CT-10 - Knowledge of contemporary problems 

CT-11 - Lifelong learning 

CT-12 - Planning and time management 

CT-13 - Specific instrumental 

With the new strategy of “learning-by-doing”, the creativity of the student is valued considerably when 
facing a challenge related to a real project. By improving the structural element, a project related to the 
Transversal Competence CT-04 (Innovation, creativity and entrepreneurship) is proposed, which is 
required in the curricula of our future engineers by allowing the students to redesign the problems 
observed in the structural analysis of the urban element and propose novel solutions to improve it. The 
creativity of the students, their ability to implement technological concepts and to work in a team are 
assessed with this activity. 

2 METHODOLOGY 
In the laboratory of the Department of Continuous Medium Mechanics and Theory of Structures at the 
Campus of Alcoi, different experiments have been designed to adapt the educational methodology in 
order to increase the active learning of the students by means of continuous assessment. 

In the previous system of teaching Mechanics of Materials, the credits/hours dedicated to practical 
classes were presented in the following way [6]: 

1 An experimental set-up is explained to the group. 
2 The group is divided into small groups, up to 4 students. 
3 The groups have different tasks: experimental, analytical and numerical simulation. 
4 At the end of the class, the students deliver the completed report. 

Figure 1 shows some of the experimental set-ups in the laboratory used for the practical sessions: 
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Figure 1. Experimental set-ups for practical classes. 

In the new system of teaching, the “learning-by-doing” strategy has been included in the course of 
Mechanics of Materials, so that a task is proposed to the group in the following way: 

1 Small groups, up to 3 students, choose a particular type of structure for its structural analysis. 
2 The students must study analytically the mechanical behavior of the components of the structure. 
3 They must build a scale model according to the dimensions determined in step 2. 
4 They have to explain and present their models to the whole group answering the questions asked 

by the other students and the teacher. 

Figure 2 shows some models constructed by students. 

 
Figure 2. Models constructed by students. 

The evaluation, which will consist of three parts, is explained at the beginning of the course with the 
following instructions: 

1 Part 1. Three exams (60%; 20% each). 
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The minimum grade of the average of the 3 tests must be equal to or greater than 4 points out of 
10. 

2 Part 2. Laboratory classes (20% of the total value). 
There will be six laboratory classes that will allow to check the concepts learned in theory classes 
by means of experimental set-ups. 

3 Part 3. Group work (20% of the total value). 
A work is proposed to teams, up to 3 students, on the analysis of the structure of an element 
related to mechanical engineering, for example urban furniture (canopies, benches, swings, 
signs, wastebaskets, bicycle parking, etc). A modification or improvement of the urban furniture 
analysed has to be proposed by the team. 
It is divided into 5 stages, which will allow to complete the process of analysis, calculation and 
design of a structural element: 
o Stage 1. Preliminary project. Study of the structural element. Photos, dimensions, 

improvements, new materials, location, plan and section. 
o Stage 2. Structural design. Structure geometry, modelling, materials and their mechanical 

properties, loads, nodes and supports, resistance limitations and deformations. 
o Stage 3. Structural calculation. Pre-dimensioning and calculation with a computer program. 
o Stage 4. Final project delivery. Resizing, structural plans, final design, model. 
o Stage 5. Presentation. Each group will present their project to the rest of the class (up to nine 

minutes). Each student participating in three minutes. 

3 RESULTS 
The inclusion of the “learning-by-doing” task has demonstrated that the knowledge acquisition improves 
due to the better understanding of the static structural behavior of a particular structure when it has to 
be constructed. It can be said that the activity is conducted to achieve the two following objectives: 

- To work in a team, since the students are distributed into small working groups. 
- To understand the main concepts applied to experimental procedures. 

To reach these two objectives, the activity has been organised by considering these three aspects: 

a) Identification of objectives. 
b) Preparation of instructions. 
c) Estimation of the time to do the activity. 

Figure 3 shows in a graph the interaction between “Concepts”, “Experimental Procedures” and 
“Learning-by-doing”, which results in a better knowledge acquisition. 

 
Figure 3. Interaction between “Concepts”, “Experimental Procedures” and “Learning-by-doing”. 
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Once the activity has been developed by the students, it has to be assessed by the lecturer. A number 
of indicators are used to evaluate the task (Table 3). 

Table 3. Indicators to evaluate the task. 

INDICATOR EVIDENCE 

Use of the content learned in class. Use appropriately the concepts and the analytical methods taught 
in class. 

The model transmits relevant information 
about their structural behaviour. 

It exposes clearly how the structural components of the model 
work, according to the axial, shear, torsion and bending stresses. 

The presentation of the activity is properly 
prepared. 

Explains the main ideas about the model and its connection with 
the real product static structural behavior. 

Accept the team's objectives. Do the assigned tasks and respects the other members’ ideas 
about the design and construction of the model. 

The results have been very satisfactory. With this activity, the students have demonstrated the 
knowledge acquired throughout the laboratory and theory classes by means of a practical work. It is 
essential to highlight the improvement in their motivation when working on a real project that they can 
assimilate as a future job in their professional life. 

The choice of urban furniture allows to obtain a great variety of structural elements that are easy to 
recognize and allow to acquire knowledge not only from their own project, but from the other classmates. 

When working in a team the students face the advantages and drawbacks of teamwork, dealing with 
internal problems that they have to solve. 

At the end of the course, a questionnaire related to this task is sent to the students: 

1 Do you think your academic performance has improved? (YES/NO) 
2 Do you consider that your motivation in the contents of the course has increased? (YES/NO) 
3 Does it promote teamwork and collaboration? (YES/NO) 
4 Do you think it is better to do the work individually? (YES/NO) 
5 Do you consider that you have become aware of your own learning? (YES/NO) 
6 Suggestions to improve the subject for the next academic year. (OPEN ANSWER) 
7 Suggestions to improve the learning-by-doing task for the next academic year. (OPEN ANSWER) 

4 CONCLUSIONS 
Nowadays, the active methodologies that the new education systems are demanding have contributed 
to the inclusion of the “learning-by-doing” strategy in the course of Mechanics of Materials. 

The activity has been positively evaluated by the students, who are being used to learn through active 
strategies. With this activity, the Teamwork and Leadership competence has been included in the 
gradebook of the course. 

The creativity of the students, their ability to implement technological elements and to work in a team 
have been considerably assessed. Learning by doing their own project has resulted in better 
understanding the concepts of the course Mechanics of Materials. 

Apart from enhancing the teamwork among the students, it has had a significant contribution to the 
understanding of the static structural behaviour of the structures represented by the models. 

It is also worth mentioning that this learning-by-doing activity is easily transferable to other disciplines in 
the field of engineering, which encourage the participants to continue applying this active strategy in 
other subjects. 
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TEACHING BASED ON CHALLENGES FOR THE SUBJECT STEEL 
STRUCTURES 

J. Segura Alcaraz, E. Juliá Sanchis, I. Montava Belda, J.M. Gadea Borrell 
Universitat Politècnica de València (SPAIN) 

Abstract  
The evolution of information and communication technologies has changed the way in which agents 
involved in teaching have access to information. The classic concept of transmission of knowledge, valid 
30 years ago, of a lecture (message) in a physical classroom (space) at a certain time (time) has now 
become obsolete. There are many disciplines taught in universities that can adapt their teaching model 
to hybrid face-to-face and online systems, where class time is used in the application and discovery of 
knowledge by the student. In this paper, a learning methodology based on challenges is proposed for 
the subject of Steel Structures of the Degree in Mechanical Engineering of the Universitat Politècnica 
de València. The organization of the contents and didactic tools used: tele-training platforms, flipped 
teaching, commercial software for steel structures ..., allows the teaching of the subject to be carried out 
face-to-face or online without changes and brings the student closer to the professional reality of steel 
structures. The results obtained during the last 5 years show a high percentage of passes and a high 
degree of student satisfaction based on surveys. 

Keywords: steel structures, challenges, active learning.  

1 INTRODUCTION  
Challenge-based learning is the opposite of "classical" learning based on course topics. Learning based 
on a succession of course topics, the teacher transmits his knowledge to the student, in a model that 
could be called transmissive-reproductive, where the student reproduces the teacher's vision of the 
knowledge transmitted and thus acquires the specific competences of the subject. On the other hand, 
in the challenge-based learning model, the subject is not based on a succession of course topics, the 
central focus of the subject is a succession of challenges, generally with a progression of increasing 
difficulty. The teacher must create a learning environment, providing the student with tools, where the 
challenges are developed. The students become the protagonists of their own learning through 
experience and in this way acquire specific competences. Challenge-based learning is based on four 
fundamental factors: competence acquisition, understanding, student engagement and self-regulation.  

Teaching based on a chronological succession of course topics is based on the erroneous principle that 
the student acquires competence with knowledge, the more knowledge the more competence. However, 
competence is acquired when acting with autonomy and responsibility in a series of challenges of 
increasing complexity [1][2][3][4]. Comprehension is acquired through reasoning, the student, by 
reasoning through the challenges in a guided way, manages to understand the knowledge [5] [6] and 
accumulates the experience to act by analogy in future situations [7]. To encourage student 
engagement, the level of the challenge must represent an advance with respect to the initial state and 
at the same time be accessible to the student, so that on achieving it the students feels the satisfaction 
of having reached the goal or having achieved the objective [8] [9]. Finally, within a more flexible space-
time, students set the pace of their learning by self-regulating, interacting with the rest of their partners 
and comparing the different solutions to the challenge. 

In this work, a learning methodology based on challenges is proposed for the subject of Steel Structures 
of the Degree in Mechanical Engineering of the Universitat Politècnica de València. The methodology 
in the subject has been implemented and improved during the last 5 years until reaching the current 
contents and programming, going from a passive methodology to an active one. The results of the 
student satisfaction surveys and the number of passes in the subject show the goodness of the 
implemented methodology.  
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2 METHODOLOGY  

2.1 Subject and Challenges 
The subject on which the teaching methodology based on challenges has been implemented, is 
Estructuras Industriales 1 in 4th course of the Mechanical Engineering Degree at the Universitat 
Politècnica de València. The subject is an introductory course in the design of steel structures for 
industrial facilities, the objective is to develop students with an understanding of the behavior and design 
of steel members and systems. Upon completion of this course, students should be able to apply 
relevant CTE and EAE Spanish standards provisions to ensure safety and serviceability of structural 
steel elements and utilize advanced computer software packages (Artek Tricalc and Cype Metal 3D) for 
the analysis and design of steel structures. Students are familiar with strength of materials and structural 
analysis from previous courses. 

Three challenges are proposed to the students in increasing order of difficulty: 

Challenge one, deep built-up beam: this is an introductory challenge to deal with basic topics like loads, 
loads combinations, cross section classification, ultimate limit states of resistance in cross sections, 
ultimate limit states of resistance in members, ultimate limit state of buckling, ultimate limit state of lateral 
bucking, ultimate limit state of web buckling, ultimate limit state of shear buckling of the web, 
serviceability limit states..etc. Based on common initial data, each student must give a solution to the 
challenge with the objective of optimizing the beam cross section. 

Challenge two, single story portal frame car parking: in the second challenge the students, work with 
new concepts like the assessment of frame stability or the significance of the second order effects, the 
allowance of second order effects, the inclusion of allowances for imperfections in the analysis. Based 
on common initial data, each student must give a solution to the challenge with the objective of 
minimizing the weight and cost of the structure. Fig 1 shows a CYPE 3D model of a simple single story 
portal frame car parking.  

  
Figure 1. CYPE 3D model of a car parking structure. 

Challenge three, industrial building: the third and last challenge is the calculation and design of an 
industrial building. Based on common initial data, each student must give a solution to the challenge 
with the objective of minimizing the weight and cost of the structure. Fig 2 shows a Artek Tricalc model 
of an industrial building.  

  

Figure 2. Artek Tricalc model of an industrial steel structure. 
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2.2 Course Schedule and resources 
The subject Estructuras Industriales 1 has 6 credits and is programmed in 30 class sessions of 2 hours, 
during 15 weeks with 4 hours per week. The classes are face-to-face but for the last year the sessions 
have been transmitted synchronously via Microsoft Teams, in this way students can follow the course 
remotely. In addition, the classes are recorded, and students can consult them in Microsoft Stream. All 
the material, resources and software packages necessary to manage each challenge are in the tele-
training platforms Poliformat (subject place) and Polilabs (software) of the Universitat Politècnica de 
València.  

For each challenge there is a common time distribution with three parts. Part 1 explanation of the 
challenge, the teacher explains the challenge, shows the material and tools necessary for the challenge 
and shows some worked examples, Part 2 time for students to work on the challenge autonomously and 
Part 3 presentation report of the results of the challenge in front of the rest of their peers. Table 1 shows 
the time distribution of the subject. 

Table 1. Hours distribution per challenge. 

 Presentation of the 
subject (hours) 

Challenge 1 
(hours) 

Challenge 2 
(hours) 

Challenge 3 
(hours) 

Part1, Explanation  2 2 2 4 

Part2, Students Work   12 8 22 

Part3, Presentation  2 2 2 2 

Weeks 1 4 3 7 

2.3 Assessment 
The evaluation system takes into account different aspects and is organized in 3 categories. Category 
1: components of the report appearance and organization; Category 2:  Calculations and results; 
Category 3: conclusions. Table 2 shows the categories and the rating levels for each category 
considered for the assessment. 

Table 2. Assessment system. 

Category 4 3 2 1 Weight 

Components of 
the report 

appearance and 
organization: 
data, tables, 

graphs… 

All required elements 
are presented. The 
contents are well 

organized and 
presents a professional 

appearance 

All required 
elements are 

presented. The 
contents are well 

organized 

Few requirements 
are missing. The 

format of the 
report does not 
help to organize 
the material and 

to understand the 
contents 

Several required 
elements are 
missing. The 

contents are not 
well organized 

10% 

Calculations and 
results 

All the calculations are 
shown, and the results 

are correct. Results 
are discussed 

Some calculations 
are shown, and the 
results are correct. 

Results are 
discussed although 

unclearly 

Few calculations 
are shown, and 
the results are 

not correct 

No calculations 
and results are 

shown 

60% 

Conclusions Conclusion includes 
whether the findings 
supported the initial 

data, its relation to the 
objectives, possible 

sources, or 
improvement and what 
was learned from the 

challenge 

Conclusion 
includes whether 

the findings 
supported the initial 
data and what was 
learned from the 

challenge 

Conclusion 
includes what 

was learned from 
the challenge 

No conclusion 
was included 

30% 

Rating level 10 7.5 4.5 1  
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3 RESULTS 
Over the last 5 years, it is observed that challenge-based learning offers multiple benefits, the 
methodology approach students with work-life environments, increases the participation in class, 
allow students to discuss and construct concepts relationships in situations that involve real-life 
problems and projects. Regarding student engagement, the student motivation and self-efficacy is 
improved. The student satisfaction surveys of the last 5 years show a growing acceptance of the 
methodology, with scores above 6 in all years. On the other hand, the number of passes since the 
implementation of the methodology has been 100%. Fig. 3 shows the satisfaction of students with 
teaching over the last 5 years. 

 
Figure 3. Results of student’s surveys. 

4 CONCLUSIONS 
This methodology has been implemented and improved during the last 5 years. It started with a hybrid 
model where theory classes were combined with small challenges. In the final assessment, classical 
exam-based techniques were still used, and the exam rantings had a higher weight in the final 
assessment than the challenges. Progressively using the results of student surveys, the teaching model 
changed from passive to active and in the last 5 years the teaching is based completely on challenges. 
The objective of motivating students and bringing the teaching of the subject closer to real-life situations 
has been achieved.  
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USE OF VIDEO FEEDBACK IN AN ONLINE PRONUNCIATION 
ACTIVITY TARGETING COMPLEX SOUNDS IN A FOREIGN 

LANGUAGE 

S. Martin1, I. Álvarez2, A. Espasa1 
1Universitat Oberta de Catalunya (SPAIN) 

2Universitat Autònoma de Barcelona (SPAIN) 

Abstract 
Little research has been carried out exploring what students think of video feedback when learning the 
pronunciation of a foreign language. This article is an exploratory study into how students perceive this 
technique when learning specific sounds in a foreign language, and identify if there were differences 
between anxious and non anxious students. Grounded theory was the method used and the dialogic 
approach was the conceptual framework. Screencasting was the technique used when designing the 
feedback delivery for this activity, in which audiovisual information is employed in order to correct and 
clarify some aspects of the student’s performance. The tutor can make the student see where they 
must improve and give the student a chance to perform better. After the student’s second try, the tutor 
delivers feedback again. Underlying the whole feedback procedure, there is a form of dialogue, albeit 
asynchronous, between tutor and student, which could be described as dialogic feedback.  

In order to identify anxious students as well as their preferences for Corrective Feedback strategies, 
two questionnaires were administered before doing the optional pronunciation activity: Foreign 
Language Classroom Anxiety Scale (FLCAS) and Corrective Feedback Belief Scale (CFBS). Students 
were then classified into anxious vs. non-anxious by means of the two-step clustering and hierarchical 
clustering. This specific result allowed us to carefully design CF for a specific anxiety profile.  

Twenty-seven students completed an online pronunciation activity and were contacted for a semi-
structured interview. The content of the interview was qualitatively analyzed using Thematic Analysis, 
which was carried out employing a coding system consisting of three main themes: "The Emotional 
input of feedback", which is referred to the feelings around the feedback delivery which foster 
dialogue, closeness, motivation and empathy; "Enhanced understanding", which is related to the 
clarity, the usability and personalization of the feedback; and "Feedback engagement", which are the 
conditions favouring agentic engagement, in which students share responsibility for making feedback 
processes effective.  

Results showed that students, both anxious and non-anxious, see video feedback favourably. In 
addition, students prefer video feedback since it was more personalized. It also enhanced 
understanding as well as promoted feedback engagement. Individualized video recordings of the tutor 
commenting each assignment had a positive effect on how students perceived the feedback, who 
described it as clear, detailed, supportive, caring and motivating among others. Digital recordings 
seem to be more detailed and personalized as well as useful. The tutor’s voice or image adds an 
affective component to feedback delivery, which is valued positively by the student. Audiovisual 
feedback by means of screencast software seems to be useful when delivering in-depth explanatory 
feedback, which in turn improves teacher-student rapport. Last but not least, the article also describes 
the design of an online learning activity aiming at a specific problematic pronunciation target in English 
and in which specific feedback is included. Our research will help us identify the strengths of video 
feedback in second language teaching. Implications related to video feedback practices are also 
discussed. 

Keywords: video feedback; pronunciation; foreign language anxiety, screencasting. 

1 INTRODUCTION  
The emotional processes behind learning and teaching should be understood in order to look after the 
wellbeing of both teachers and learners [1]. For instance, Foreign Language Anxiety (FLA) has a 
negative impact on both self-perceived pronunciation and speech processing [2]. However, feedback 
provision can reduce anxiety in learners, if carefully designed. This article is a continuation of previous 
research investigating what the learners’ corrective feedback preferences in online foreign language 
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oral tasks are [3]. More specifically, this article reports on a subsequent exploratory study whose goal 
was to explore how video feedback was perceived by online students learning the pronunciation of 
specific sounds in a foreign language.  

Feedback here is understood within a dialogic approach where dialogue is seen as a relationship in 
which participants think and reason together in order to build knowledge together [4]. Feedback in this 
research will take the form of online corrective feedback (CF) [5] [6], understood as any indication to 
the learners’ incorrect use of the target language. It easily fits into the kind of feedback which is 
interactive and dialogic since providing feedback could be the first step to start a conversation 
between learner and teacher in order to improve a specific performance.  

FLA is associated with both a particular situation and learning a foreign language. FLA may especially 
affect word pronunciation, word stress, weak forms, rhythm, linking and assimilation [7]. However, 
thanks to video feedback, feedback can be perceived positively, thus helping students with a high-
anxiety profile feel more relaxed. This is in line with previous research saying that video feedback is 
perceived as more personalized and more effective [8] [9].  

Against this background, focusing on a group of online students having reported foreign language 
anxiety, our research aims at shedding light on their perception of video feedback by answering the 
following research question: what is the perception of video feedback delivery in an online 
pronunciation activity targeting complex sounds for Catalan/Spanish upper-intermediate online 
students of English as a Foreign Language? A further exploratory question was whether there are 
differences between anxious and non-anxious students. 

2 METHODOLOGY 
The participants were registered in an asynchronous online upper-intermediate English language 
course (B2.2) at the Institut Obert de Catalunya https://ioc.xtec.cat/educacio/eoi . The course has 
continuous assessment with optional synchronous online speaking classes. Students were invited to 
participate in the research through the publication of a message on the notice board in the Learning 
Management System (LMS) of the course. Three studies were carried out in which an optional activity 
was offered to practise a specific aspect of the pronunciation of English which was key to the students’ 
pronunciation competence. Each study was carried out in different semesters during the following 
academic years: 2018-19 and 2019-20. A total of 27 students completed the activity. 

A. Data collection and analysis 

In order to identify anxious students as well as their preferences for Corrective Feedback strategies, 
two questionnaires were administered before doing the optional pronunciation activity: Foreign 
Language Classroom Anxiety Scale (FLCAS) (adapted from [10]) and Corrective Feedback Belief 
Scale (CFBS) (adapted from [11]). Students were then classified into anxious vs. non-anxious by 
means of the two-step clustering and hierarchical clustering. This specific result allowed us to carefully 
design CF for a specific anxiety profile. 

B. Pronunciation targets 

Students were then invited to do the pronunciation activity in a forum specifically created in the LMS of 
the course. The two pronunciation targets selected for the study are the “ed” inflection (Studies 1, 2 
and 3) and the vowel in “sir” (Studies 2 and 3). 

C. Activity design 

Students were asked to video record themselves describing what “Mr. Brown” did yesterday, using a 
worksheet in which students were asked to use the words carrying the pronunciation targets when 
describing Mr. Brown’s day. Correction feedback from the teacher was embedded throughout the 
video, all of which was recorded using screencast software by the tutor and showing both the student’s 
video and the worksheet for reference whilst delivering feedback. See Figures 1 and 2 for examples. 
Students were asked to do the same task twice (Try 1 and Try 2) and received feedback for each one 
of them.  
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Fig 1. Design of the activity in order to deliver feedback, using screencast software  

(seeing the tutor’s face whilst delivering feedback) 

 
Fig 2. Design of the activity in order to deliver feedback via screencasting. Recording feedback on the 

student’s video whilst making reference to the worksheet. 

D. Thematic analysis 

Once the students completed the activity, the tutor contacted them in order to do an interview, which 
was audio recorded. The semi-structured interview was the format which was adopted in order to 
obtain more information from each participant. The audio files were transcribed and then a qualitative 
analysis was performed using the software package Atlas 8.4. Constructivist grounded theory was the 
methodological orientation of the study in order to account for educational phenomena using 
qualitative data [12]. 

3 RESULTS 
So as to answer the research questions (see I. INTRODUCTION), a Thematic analysis was carried out 
using a coding system of nine categories, which in turn were grouped into three main themes: 
Emotional input (Caring and motivational; Conversational and interactional; Closeness), Enhanced 
understanding (Clear and detailed; Personalised corrective feedback; Usable) and Feedback 
engagement (Paying attention to feedback; Proactive recipience; Committed to change and 
development).  
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The Thematic analysis showed that the students’ perception of the video feedback received during the 
pronunciation activity was associated with the following three main aspects (relative frequency in %): 
Enhanced understanding: 40.48%, Feedback engagement: 38.53% and Emotional input: 20.9%. The 
frequency of the categories within each theme shows that Emotional input was associated more often 
with Caring and motivating 53.48% followed by Conversational and interactional 25.58% and 
Closeness 20.93%. It is also true that Enhanced understanding was associated more often with Clear 
and detailed 49.39%, then followed by Personalised corrective feedback 27.71% and Usable 19.27%; 
finally, Feedback engagement was associated more often with Paying attention to feedback 58.22%, 
then followed by Proactive recipience 31.64% and Committed to change and development 10.12%.  

Interestingly, if we take the category which scored the highest in each theme, the feedback received 
during the activity was mostly Caring and motivating (from Emotional Input), Clear and detailed 
(Enhanced understanding) and helps you Pay attention to feedback (Feedback engagement). This 
was confirmed by the significant correlations identified between the theme Feedback engagement and 
its category Paying attention (r=.950, p<0.01); as well as the theme Emotional input and its category 
Caring and motivating (r=.810, p<0.01). Moreover, frequency of the themes varies as a function of 
Anxiety. More specifically, anxious students’ comments display the following pattern: Enhancement 
understanding 47.11%, then Feedback engagement 34.61% and Emotional input 18.26%. However, 
comments from non-anxious students showed the following pattern: Feedback engagement 42.57%, 
then Enhancement understanding 33.66% and Emotional input 23.76%. Emotional input was the least 
present theme of the three.  

4 CONCLUSIONS 
The three key themes (Emotional input, Enhanced understanding and Feedback engagement) are well 
able to describe how students perceive video feedback. In addition, each theme has a category which 
has been cited the most: for Emotional input we found Caring and motivating; for Enhanced 
understanding we found Clear and detailed; and for Feedback engagement, Paying attention. 
Students, both anxious and non-anxious, see video feedback favourably. They prefer video feedback 
since it was more personalized. It also enhanced understanding as well as promoted feedback 
engagement [13]. Individualized video recordings of the tutor commenting on the students’ 
performance had a positive effect on how feedback was perceived by students, who described it as 
clear, detailed, supportive, caring and motivating among others [14].  

When one compares video feedback against handwritten feedback, digital recordings seem to be 
more detailed and personalized as well as more useful [15].The tutor’s voice or image adds an 
affective component to feedback delivery, which is valued positively by students [16][17]. Audiovisual 
feedback by means of screencast software seems to be useful when delivering in-depth explanatory 
feedback [18][19], which in turn improves teacher-student rapport [20]. Screencasting was the 
technique used when designing the feedback delivery for this activity, in which audiovisual information 
is employed in order to correct and clarify some aspects of the student’s performance. The tutor can 
make the student see where they must improve and give the student a chance to perform better. After 
the student’s second try, the tutor delivers feedback again. Underlying the whole feedback procedure, 
there is a form of dialogue, albeit asynchronous, between tutor and student, which could be described 
as dialogic feedback. 

In conclusion, video feedback employed in the activity has generally been perceived by participants as 
clear and detailed, thus enhancing understanding, as well as delivered in a caring and motivating 
manner and helping students pay attention to what feedback was aiming at. These three 
characteristics should be taken into account when designing future feedback delivery. The limitations 
of our study are its low number of participants, inhibiting any general conclusions. Future research 
could investigate interactions between gender, task type and feedback preferences. According to the 
results, this study points at the importance of using feedback purposefully in the design of the activities 
and in the form of carefully personalized video feedback. The study also reinforces the need to pay 
special attention to the learning needs and CF preferences of students. 
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TEACHING ACADEMIC VOCABULARY WHILE IMPLEMENTING 
PROJECT METHOD IN LSP STUDIES 

E. Dmitrieva, I. Grubin, O. Ishaeva, T. Petrenko 
Russian University of Transport (RUSSIAN FEDERATION) 

Abstract 
The article discusses the main types of scientific work that can be used in the study of a foreign 
language at a technical university. These include: an abstract, a report and a project. The features of 
their similarities and differences are considered. A SWOT analysis was conducted by the authors on 
the results of which it was found out that a foreign language as an academic subject provides great 
opportunities for using elements of scientific activity. A research project or an abstract in a foreign 
language can be considered an educational and research work, therefore, in our opinion, 
requirements should be issued to its language design that meet the requirements of the scientific style 
of speech. The objective of the paper is to find out the most efficient ways of integrating these 
elements of the scientific discourse into the foreign language curriculum and to define the success 
factors. The authors consider it expedient to explain to students a number of stylistic and syntactic 
rules used in the design of research results. In addition to terminological units specific to each area of 
knowledge, the use of which depends on the topic of research, there are a number of lexical units that 
are used in scientific work, regardless of the research topic, in order to describe the structure of the 
work, the research process, express one's own opinion, etc. Data assimilation lexical items appears 
necessary for successful work in accordance with the projects method. The article describes an 
experiment to study the effectiveness of this approach. The experiment involved two groups of 
students working on an interdisciplinary project on the topic "Compiling an electronic dictionary of IT 
terminology”. During the project students had to develop an English-Russian glossary and a program 
with an interface for use in the educational process. In the control group, students started working on 
the project without first studying the elements of general scientific vocabulary. In the second 
experimental group, the students listened to an overview course on this topic for 4 hours and received 
a glossary of vocabulary to use to describe the research. On average, we can talk about improving the 
efficiency in teaching a foreign language using this method by 40%, which is quite a serious figure. It 
is also observed that the success of project approach greatly depends on. In conclusion the main 
criteria are developed that account for the success of project and research work while teaching a 
foreign language at a technical university. 

Keywords: foreign languages, project method, vocabulary. 

1 INTRODUCTION  
The research and project activities are based on a number of fundamental ideas: 

a) the idea of anticipation, prospects; 
b) the idea of "potential difference" between the actual state of the design subject and the desired 

one; 
c) the idea of step-by-step (step-by-step approach to the goal); 
d) the idea of compatibility, cooperation, pooling of resources and efforts during the design; 
e) the idea of "branching activity" of the participants as they follow the planned plan for the 

implementation of joint actions. 

At present, it seems appropriate to use three types of scientific work in the educational process (when 
teaching a foreign language): 1) an abstract, 2) a project, 3) a report. 

Referencing is the process of mental processing and writing of the readable text; the result of this 
process is the compilation of a secondary document - an abstract. The purpose of writing an abstract 
is not only to convey the content of the original in the most concise form, but also to highlight what is 
important and new that is contained in the reviewed material. Monographic abstracts are created on 
the basis of one source, summary abstracts are based on several, survey abstracts are compiled on a 
topic or direction, and selective abstracts are based on individual chapters or sections of the source. 
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The essential difference between the summary and overview abstract is that in the first case, the 
material is presented in sufficient detail, and in the second case, the abstract is a means of information 
about the availability of materials on a topic with a brief analysis. 

In the educational process, it seems appropriate to use monographic and selective abstracts, with a 
gradual transition to overview and summary in accordance with the level of development of students' 
search skills. 

Considering the structure of the abstract, it should be noted that in many respects it depends on the 
nature of the abstracted material and cannot be the same for all types. The abstract may include a 
bibliographic description of the source, the main idea of the source, the actual presentation of the 
material. At an older stage of training, it seems possible to motivate students to include their own 
conclusions on the material under study in the abstract. 

The project method is a technology of teaching a foreign language that provides student-centered 
learning and represents the development of a specific problem and obtaining a real practical result. 

A detailed typology of projects was developed by E.S. Polat. In his writings, the author proposes a 
classification of research projects according to a number of characteristics: 

a) in the subject area. In accordance with this feature, monoprojects and interdisciplinary projects 
are distinguished. Monoprojects are usually carried out during school hours and require clear 
structuring. Interdisciplinary projects are carried out after school hours; the success of such 
projects largely depends on a good clear coordination of the work of all teachers participating in 
the creation of the project; 

b) by the nature of the project coordination. Projects can be with open and hidden coordination. In 
projects with open coordination, the teacher is directly involved in the work, organizing and 
guiding it. During work on a project with hidden coordination, the teacher does not interfere with 
the work, but analyzes student reports, conducts conversations with group members, observes 
the process and is an assistant; 

c) by the nature of the contacts. On this basis, projects are divided into domestic and international. 
d) by the number of project participants. Projects can be both individual (the entire project is 

carried out by one student), and collective (group); 
e) by duration. Allocate long-term and short-term projects 

The project is one of the most frequently used types of scientific work used in English lessons. 

A report is a public announcement, which is a detailed presentation on a specific topic. Reports are 
widely used in educational practice. The report can be either an independent type of work, or be one 
of the key stages of the project. Oral presentation forms students' monologue skills and teaches 
speech strategies. 

A foreign language as an academic subject provides great opportunities for the use of elements of 
scientific activity. The following advantages of using research and design methods in a foreign 
language lesson are distinguished: 

1 classes are not limited to the acquisition of knowledge, abilities and skills, but come to their 
practical application, which helps to increase the motivation of students; 

2 students get the opportunity to carry out creative work within the framework of a given topic, 
independently obtaining information from various sources, attracting their knowledge from 
different fields, independently finding answers to questions; 

3 various forms of organizing educational activities are successfully implemented in a project or 
scientific research; 

4 the whole process of work is focused on the student, taking into account his interests, life 
experience and abilities; 

5 project work teaches students to follow through and present the results of their work. 
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2 METHODOLOGY 
A research project or an abstract in a foreign language can be considered an educational research 
work, therefore, in our opinion, requirements should be presented to its language design that meet the 
requirements of the scientific style of speech. 

In course of the research a SWOT analysis was conducted by the authors to consider the prospects of 
using the project approach in teaching English in a technical university. The results are given in Table 
1. 

Table 1. SWOT analysis 

Strength 
- Individual approach  
- High level of developing soft skills 
- Interdisciplinary approach 

Weakness 
-Time-consuming 
- Not suitable for beginners 

Opportunity 
- Can be integrated into studies of students’ 

major 

Threat 
- Poor basic level of English, insufficient for 

project work 

As it can be observed from the table, positive aspects outweigh the negative ones. 

We believe it is expedient to explain to students a number of stylistic and syntactic rules used in the 
design of research results. For example, due to the fact that the scientific style is informative, 
unemotional (except for cases of especially pronounced expressiveness), students are advised to 
avoid evaluative and emotionally colored words and expressions. From the syntactic means 
characteristic of scientific prose, it is possible to recommend schoolchildren to use the narration from 1 
person, plural, pronoun "we", impersonal constructions, passive voice. 

We would like to pay special attention to teaching students the vocabulary used in scientific research. 
In addition to terminological units characteristic of each area of knowledge, the use of which depends 
on the topic of research, there are a number of lexical units that are used in scientific work, regardless 
of the research topic, in order to describe the structure of the work, the research process, express 
one's own opinion, etc. units seems to us necessary for successful work in accordance with the project 
method. 

Teaching general scientific vocabulary in the work on educational research solves, in our opinion, the 
following tasks: 

1 the formation of communicative competence within the framework of the scientific style of 
speech; 

2 expanding the knowledge of students about the style of English; 
3 increasing motivation to learn a foreign language; 

Teaching general scientific vocabulary is possible, both during the preparatory course before starting 
work on the project, and directly during the work itself during consultations and discussions. Because 
of teaching this group of vocabulary, students should form a strong receptive and productive lexical 
skill within this semantic group. 

3 RESULTS 

3.1 Experiment 
In the pilot study were used two groups of students for 10 people, with the level of foreign language 
Intermediate. In the first (control) group, students started working on an interdisciplinary project on the 
topic "Compiling an electronic dictionary of IT terminology" without first studying the elements of 
general scientific vocabulary. In the second (experimental) group, the students listened to an overview 
course on this topic for 4 hours and received a glossary of vocabulary to use to describe the research. 
In the course of the project, IT students had to develop an English-Russian glossary and a program 
with a user interface for use in the educational process. The results of this experiment are described in 
the next section. 
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3.2 Experiment findings 
Upon completion of the submission of projects, the following conclusions were made: 

• among the representatives of the control group, 60% did not adhere to the scientific style of 
presentation during the presentation, while in the experimental group this deficiency was noted 
in 20%; 

• syntactic constructions that were unsuccessful for scientific discourse were used by 70% of the 
representatives of the control group and 40% of the experimental; 

• difficulties in using general scientific vocabulary were experienced by 60% of the 
representatives of the control group and 10% of the experimental group. 

On average, we can talk about improving the efficiency in learning a foreign language with the help of 
this method is 40%, which is quite a serious figure. 

4 CONCLUSIONS 
Based on the results of the experiment, the following conclusions and recommendations for the use of 
projects in the process of teaching a foreign language can be drawn. 

Firstly, students with a level of knowledge of a foreign language not lower than Intermediate should be 
involved in project work, a higher level is better. Since knowledge of a foreign language below the 
Intermediate level will not allow students to work with authentic sources that can be used in the 
process of preparing a project. 

Secondly, since any project work in a foreign language is to one degree or another related to the main 
direction of training students, they must have good knowledge and have a developed conceptual 
apparatus in their native language within the framework of specialization. 

Thirdly, project assignments in a foreign language should be given to students not earlier than the 
middle of the second year in order to comply with the conditions presented above. 

Fourthly, design work performed in a foreign language directs students to work with authentic 
language sources (books, magazines, and websites), thereby increasing: the general vocabulary of 
students, knowledge of terminology in the specialty in a foreign language, and broadening their 
horizons. 
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INNOVATION PROCESS IN BUSINESS IDEA GENERATION: A CASE 
OF AN ENTREPRENEURIAL HACKATHON 

R. Khan, J. Heikkilä, S. Mubaraz, J. Luomakoski 
Haaga-Helia University of Applied Sciences (FINLAND)  

Abstract  
The entrepreneurial hackathons are suggested to be pedagogical innovations in entrepreneurial 
education. Students actively engage in an innovation process while generating business ideas. This 
paper seeks to study the innovation process during a hybrid entrepreneurial hackathon, a combination 
of both face-to-face and virtual learning platforms. International students from a Finnish higher 
educational institute participated in this event. In order to get a clearer understanding of the innovation 
process of business idea generation, three stages are explored during the hybrid hackathon: idea 
generation and identification, concept development, and concept evaluation and selection. This study 
follows a quantitative research methodology. The empirical data was collected through two surveys: the 
first one was given to the students in the beginning of the three-day hackathon and the second one at 
the end of the hackathon. Our analysis shows that according to the participants, external idea sources 
are as important as the internal idea sources and open innovation is the way to understand innovation. 
In addition, while determining the team approach, the participants assessed their approach as more 
conventional than out-of-the-box and somewhere between problem and solution centric. Furthermore, 
the participants were able to collect relevant information, assess the feasibility of their business ideas 
and were able to screen the best idea based on benefits and risks. This study contributes in providing 
insights into the innovation process and students’ approach to business idea generation during an 
entrepreneurial hybrid hackathon.  

Keywords: innovation process, business idea generation, hybrid hackathon, entrepreneurial hackathon, 
entrepreneurial education. 

1 INTRODUCTION 
Innovation has been the focus of constant attention by both industry and academia. The term ‘innovation’ 
dates back to the beginning of 20th century where it was studied through the theory of economic 
development of Schumpeter. The author defined innovation as a ‘new combination of existing resources, 
materials, or means of production’ [1]. Schumpeter examined innovation as an economic concept that 
not only benefits the company that has created it, but also promotes the development of the whole 
economy through diffusion [1]. Drucker [2] noted that ‘innovation is the tool of entrepreneurs, the means 
by which they exploit change as an opportunity for a new business or service’. Tidd et al. [3] defined 
innovation as ‘the process of turning opportunity into new ideas and of putting these ideas into a widely 
used practice’. The contemporary approach to innovation, also known as open innovation, proposed by 
Chesbrough [4], unlinks the interdependence of innovation from its domestic environment. Chesbrough 
noted that innovation is ‘a way to promote ideas, thoughts, processes and research in order to improve 
product development, provide better services to customers, increase efficiency and enhance the value 
added from external partnerships’ [4]. Open innovation fosters the importance of opening up the 
innovation process by combining the exploration activities performed outside the firms’ boundaries with 
in-house research and development (R&D) activities [5]. Berkhout et al. [6] presented a cyclic innovation 
model and suggested that ‘innovation may start anywhere and previous innovations inspire new ones: 
innovations build on innovation’.  

Innovation implies varying degrees of newness or innovativeness, which indicates the importance of 
understanding different types of innovations. Innovation literature often classifies innovation in terms of 
product, process, service and organisational innovations. Innovation is also differentiated between 
radical and incremental according to its innovativeness. Radical innovation involves significant 
improvement in performance, which is the result of a major breakthrough or an application of a new 
technology while the incremental innovations involve modest improvements or simple adjustments to 
an existing product, process or service, which improves its competitive position [7]. Incremental 
innovations are more frequent than other types of innovation.  
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In this study, we view innovation as a process. Process innovation [7] refers to new and significantly 
improved production or delivery method. The innovation process is composed of ideation phase, 
development phase and commercial phase [8]. According to Schumpeter [1], innovation process 
contains three stages: invention (idea generation), innovation (commercial exploration), diffusion 
(spread in the market). Kotsemir and Meissner [9] posit that innovation process model suggests three 
basic stages: ideation (generating/searching/selecting ideas for potential new products/processes), 
development (turning selected ideas into tangible/intangible product/process), and commercialisation 
(also termed as implementation/launch). According to Li [10], ideation sets the starting point of the 
innovation process, transforming new opportunities into concrete ideas. Innovation happens through 
individual learning and group discussion. The selected ideas end up being developed rapidly as the idea 
development progresses in an informal way by experienced experts instead of formal research and 
development projects. The concept development is done best by studying the issue from the perspective 
of the business model theory prepared by Osterwalder and Pigneur [11], who developed the Business 
Model Canvas tool with nine dimensions that cover the three conceptual pillars: a) creation of value (key 
partners, key activities, and key features); b) delivery of value (channels, customer segment, and 
customer relationships); and c) capture of value (cost structure and revenue structure).  

Sustainable business idea generation is a challenging innovation task that can be accomplished by high 
functioning teams. Girotra et al. [12] examine the effectiveness of groups for idea generation and found 
out that hybrid groups are able to generate more ideas, better ideas, and discern the quality of the ideas 
they generate. Bjork and Magnusson [13] suggest that in order to increase the number of high-quality 
innovation ideas created by individuals, the possibility to interact with other people should be supported 
and facilitated. Furthermore, creative pedagogical innovations have been highly recommended in 
entrepreneurship studies by the experts. Olokundun et al. [14] posit that creative business idea 
generation is possible due to well-designed entrepreneurship programs. Another important aspect in 
business idea generation that is discussed widely by the academics is creativity [15], and creative 
behavior can be enhanced by innovative entrepreneurial pedagogies. Research has shown that visual 
templates also enhance team collaboration in innovation activities and can have the power to shape 
teamwork for innovation tasks [16].  

Additionally, research confirms that the higher education institutions play a positive role in fostering the 
entrepreneurial capabilities of the students [17]. Recent studies have shown that novel learning methods 
that the institutions employ, for instance, entrepreneurial hackathons increase the entrepreneurial 
competencies of university graduates [18], [19]. Hybrid entrepreneurial hackathons that are 
combinations of face-to-face and virtual learning platforms could also offer new perspectives to the 
participants and enhance the entrepreneurial learning abilities of students. This study presents one such 
hybrid hackathon, where the participants develop sustainable business ideas, while working in teams. 
There is a need to understand the strong innovation process behind the development of business idea 
generation during the hybrid hackathon. After all, developing successful business ideas require creativity 
and communication among the participants [20], and exploring this process can offer novel viewpoints 
and increase our understanding of the phenomenon. 

This paper investigates the innovation process in business idea generation during a hybrid 
entrepreneurial hackathon where the participants actively engage in the innovation process while 
generating sustainable business ideas. International students from a Finnish higher educational 
institution, who form the participant group, participate in this innovation process and create innovative 
business ideas during the hackathon. In order to get a clearer understanding of the innovation process 
of business idea generation, three stages are explored during the hybrid hackathon: idea generation 
and identification, concept development, and concept evaluation and selection. The commercialisation 
stage is not applicable to our study as the ideas were not implemented into actual businesses during 
the hackathon. The remaining sections of the study discuss the methods, followed by the empirical 
results and conclusion. 

2 METHODOLOGY 

2.1 Hybrid Hackathon  
This study focusses on the innovation process as part of the business idea generation in a hybrid event 
involving international students. The data for this study is collected during a hybrid entrepreneurial 
hackathon, which was arranged during COVID-19 pandemic. The hackathon was a three-day hybrid 
event consisting of both online and onsite activities. Event was organised where international students 
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were engaged in innovation process to generate innovative business ideas while working in teams. 
Unlike pure online event, this hybrid format of event supported an improved level of student engagement 
and better interaction among team members as well as mentors.  

The main objective of the hybrid hackathon was to engage multidisciplinary student teams in innovative 
process to generate novel business ideas. The ideas were later presented by the teams at the end of 
the hackathon. The three-day hybrid entrepreneurial hackathon was arranged in September, 2020. The 
first day of the hackathon was organised as a face-to-face event at a suitable location in Helsinki, 
Finland. The following two days were organised virtually using suitable online learning platforms. Ninety 
students enrolled in the hybrid event. These students were supervised by eight mentors. On the first 
day, thirty-one students and seven mentors gathered physically onsite. As the event was also streamed 
live, other sixteen students and one mentor participated in the event remotely using the online learning 
platform. Thirty-seven students participated online while working in their respective multidisciplinary 
student teams. All eight coaches were also mentoring the students virtually. A total of thirty-seven male 
and female undergraduate students completed the course. The sample of this study is formed by the 
students who completed the course. 

The multidisciplinary student teams engaged in the innovation process and collaborated to create novel 
business ideas. These business ideas were virtually presented to mentors at the end of the hybrid event. 
All the eight mentors continuously guided the student teams during the three-day hackathon. The 
mentors supported the student learning during the hybrid event. The students were given few days to 
submit the survey forms and the last student submitted the forms five days after the deadline. Authors 
agreed to include all thirty-six completed survey forms in the analysis as part of this study. 

2.2 Quantitative study 
The research design of this study is based on the quantitative research methodology. Earlier studies 
see for example [21], utilised similar approach to explore students’ self and peer assessment practices 
in hybrid hackathon context. The research design utilizes empirical data that was collected first at the 
beginning of the hybrid hackathon as well as at the end of the event to study the innovation process in 
business idea generation. The students were informed about the voluntary nature of their participation 
and the confidentiality of the collected data. 

The questions in both the surveys were based on the literature review of the main research area.  A 
total of thirty-seven students submitted the first survey; answering the questions about the innovation 
process in general. During the evaluation of the surveys, one form was excluded from the sample by 
authors as it did not follow the instructions of filling-in the information. The total number of accepted 
surveys was thirty-six. 

The second survey was conducted at the end of the hybrid event. Students were asked to provide their 
opinions about i) idea generation and identification, ii) concept development, and iii) concept evaluation 
and selection. Each of these three sections has several questions related to the main sub-topics. A total 
of sixteen students submitted the survey. Authors evaluated the surveys and accepted all of them to be 
included in the analysis. The authors analysed the data with the help of IBM SPSS software. The 
empirical data was entered into IBM SPSS statistical tool for the analysis. The analysis methods applied 
were the Spearman’s correlation coefficient and Mann Whitney U-test.  

3 RESULTS 
This research focuses on studying the innovation process, especially idea generation and identification, 
concept development, and concept selection and evaluation stages of an innovation process model 
during the hackathon. As discussed in the introduction section, innovation approaches have evolved 
from being closed to open, where the innovation process is opened up to include exploration activities 
outside of the firm’s boundaries. In this context, the researchers were interested in investigating the 
participants’ understanding of the innovation process. The empirical data was carefully analysed to 
explore their understanding.  

In the beginning of the hackathon, the participants were asked a question regarding their opinions about 
the innovation process. The idea was to investigate their understanding of innovation process, and 
whether they viewed this process as more closed or open. The participants (n=36) agreed that the 
innovation can come from multiple sources–customers, suppliers, public as well as employees. 
Moreover, they agreed that the external sources are as important as the internal idea sources. However, 

0828



 

 

half of the respondents agreed and half disagreed with the statement ‘innovation process in an 
independent process separate from the other processes in the organisation’. (Fig. 1).  

 
Figure 1. The respondents’ opinions about innovation process prior to the hackathon 

Similarly, the statement ‘Innovation is best done in R&D labs’ divided the responses; 60% of the 
respondents agreed and 40% disagreed. However, the male respondents agreed more with statement 
compared to the female respondents (Fig. 2). The difference is statistically significant (U = 82.000, p = 
0.019).  

 
Figure 2.  Agreement to statement ‘Innovation is best done in R&D labs’ by gender  

At the end of the three-day hackathon, the participants also participated in the second survey. Several 
issues were investigated under the main headings of the three stages of innovation process. First, idea 
generation process was investigated, where the participants were questioned about generation of ideas 
within their teams as well as their team’s approach. Second, in the concept development stage, focus 
was on how the ideas were developed and refined and lastly, in the concept evaluation and selection 
stage, the team’s ability to research and assess the feasibility of the business concept was investigated. 
The following paragraphs discuss the participants’ responses at each stage. 

3.1 Idea generation and identification 
To get an insight about the idea generation and identification phase, the participants were asked about 
their team’s idea generating capability. The students felt that they had discussed their ideas thoroughly, 
there was a free-flow of ideas and they were able to select their idea easily (Fig. 3). The participants 
(n=16) faced no difficulties in generating and selecting the relevant ideas.  
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Figure 3. Agreement to statements about idea generation  

Furthermore, the participants were also asked about their team approach. The researchers were interested 
to investigate whether the team used conventional mindset or out-of-the-box ideas. Moreover, the 
participants were asked whether their approach was problem-centric, where they identified the challenges 
first or solution centric, where they developed potential solutions. None of the students assessed their 
approach to be fully conventional, however, the overall the approach was more conventional than out-of-
the-box. The ideas were more evenly distributed between problem and solution centric approaches. 
However, none of the teams considered their approach as fully problem-centric. (Fig. 4) 

 
Figure 4. The students’ approach in the idea generation stage of the innovation process  

In addition to the team approach, the participants were also asked about the amount of ideas that were 
developed within their teams. Majority of the teams generated one to three ideas. However, a quarter of 
the teams generated four or more ideas. (Fig. 5).  

 
Figure 5. The number of business ideas the team developed  

3.2 Concept development 
For the concept development stage, the participants were asked about how their ideas were developed 
and refined.  First of all, the teams were asked about how they selected their ideas and whether or not 
they were a combination of several ideas. Majority of the teams chose an idea presented by one team 
member. Only 13% of the teams were able to combine several team members’ idea in the concept 
development stage. (Fig. 6)  
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Figure 6. The idea chosen by the team  

Next, the participants were asked about their idea selection and its duration. The time the teams used 
to formulate their ideas varied from less than 15 minutes to over an hour (Fig. 7).  Some teams took 
more time while others were faster in their idea selection process.  

 
Figure 7. The time team has spent on idea formulation  

3.3 Concept evaluation and selection 
In the concept evaluation and selection stage, the team’s ability to research and assess the feasibility 
of the business concept was investigated. The more time the students spent on the idea formulation, 
the more they agreed with the statement, ‘The best concepts were screened after measuring the benefits 
and risks of the ideas.’ (r = 0.568, p = 0.022, Table 1, Fig. 8). 

 
Figure 8. Agreement to screening the best concepts based on risks and benefits of the idea  
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Table 1. The Spearman’s correlation coefficient 

  The best concepts were screened after 
measuring the benefits and risks of the ideas. 

Time spent on 
idea formulation 

Correlation Coefficient 0,568 
Sig. (2-tailed) 0,022 
N 16 

Furthermore, the participants were able to collect relevant information, assess the feasibility of their 
business concept as well as consider each student’s opinion. Additionally, the students somewhat 
agreed that they have screened the best idea based on benefits and risks. About 75% of the students 
agreed, either somewhat or strongly that their business concept was chosen due to its futuristic 
approach. However, 25% of teams disagreed. (Fig. 9) 

 
Figure 9. Agreement to statements about concept evaluation and selection (n=16) 

4 CONCLUSIONS 
The context of this study is an entrepreneurial hackathon, which saw the participation of international 
students from a Finnish higher education institution. The hackathon was arranged in a hybrid format, 
where the students had the opportunity to participate either physically or virtually on the first day of the 
event. The rest of the days were arranged only in virtual format. The aim of the hackathon was the 
generation of novel business ideas. This study focuses on the innovation process of business idea 
generation. 

The results show that the purpose of the hackathon is served as there was a free flow of ideas, which 
were thoroughly discussed within the teams during the event. Apparently, this eased the ability to select 
the idea to be developed further. The students viewed their ideas to be more conventional than out-of- 
the-box and half of them perceived the ideas to be problem-centric and the other half as solution-centric. 
This can indicate that the idea generation in such a short time is done easier from conventional 
perspective than to create totally out-of-the-box ideas. In addition, a large majority of the teams 
developed only less than three ideas, only 25% of the teams created more than three ideas. A 
statistically significant difference was found between male and female students in response to the 
statement, ‘Innovation is best done in R&D labs’ where male students agreed more with this statement. 
Overall, the majority of the students agreed with the aforementioned statement indicating that they were 
perhaps not fully aware of the open innovation concept. 

The absolute majority of the teams created the concept based on one team member’s idea. Only 13% 
of the teams managed to combine more than one idea to be developed further. About one-third of the 
teams managed to select the idea in less than 15 minutes and an equal number of teams spent more 
than an hour for the same process. Our study indicates that the more time the students spent on the 
idea formulation, the more time they spent on analysing the risks and benefits of the ideas. In addition, 
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the teams collected relevant information about the chosen business as well as considered all team 
members’ opinions before selecting the best idea. 

Overall, the study indicates that the hackathon has met its goals by activating the students to freely 
create new business ideas, although more conventional than novel ones. In addition, the student teams 
that took time to create an idea also analysed the concept properly. This study has limitations; for 
example, the response rate was small. Therefore, the results cannot be generalized. We suggest that 
further studies should be conducted in this area with larger respondent groups.  
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Abstract 
In the article, the authors discuss the development of the digital competencies of a school principal who 
needs to be competitive in the 21st century job context. The relevance of the research associates with 
the need to build a professional school leader in accordance with the state and public expectations 
stipulated in the Russian federal project, i.e. ‘Digital Educational Environment’. The authors’ concept 
bases on the understanding of the vitality of the digital competency for the efficient functioning of a 
school leader under the current transformation of education, which presumes the transfer from the 
continuous education to the continuous personal development. The article presents the efficient 
solutions to the problems of the development of the general digital literacy skills within the 
professionalism of the manager, and the use of digital competency profiles for the management of the 
school personnel. 

The research questions were: (1) what the potential is of the key components of the digital competencies 
of school principals for the professional success of the latter; (2) what the efficiency (i.e. ‘resultfulness’) 
is of the professional development programs offered by the regional further training institutions. 

The research methodology includes the specially developed sampling toolkit for the elaboration of a 
model (matrix) of digital competencies for school principals. As a research sample, two regions of the 
Russian Federation (with the maximum and minimum number of educational institutions) were selected 
in each of the eight Russia’s federal districts.  

The matrix of the digital competencies of the school principals is methodologically and practically 
backgrounded, which aims at the inculcation of the effective target model of the digital educational 
environment. Recommendations have been developed for the evaluation of the digital competencies 
and the effectiveness of the activities of school leaders. Furthermore, the authors present the results 
of the analysis of the digital competencies and their comparability with the Russian professional 
standard. 

Keywords: school principal, digital competency, soft skills, school leadership, competency development, 
digital literacy, professional standard, competency matrix. 

1 INTRODUCTION 
To build a new high-tech economy based on the digital technologies, and in accordance with the 
"Digital educational environment" Russian federal project that is a part of the "Education" national 
project, in the Russian regions there is a need in some models of the digital educational environment. 
Such models are being introduced in general educational and professional education organizations, 
as well as within some regional programs that aimed at the development of distance learning, the 
development of information educational resources, and the use of design technologies in the 
educational process. Accordingly, the development of the national education system requires that the 
school leaders to continuously master still newer professional competencies, including digital ones. 
And this need in the life-long professional development of school heads determined the relevance of 
the problem of this research. 

The authors singled out the training of school management personnel for the development of their 
ability to make digital decisions, and that is considered as one of the factors - and a direction for the 
professional development of a school head - that ensures the effectiveness of the implementation of 
the target model of the digital educational environment. In this connection, at the stage of education 
transformation – i.e. from the lifelong education to the continuous personal development - a revision 
of the existing approaches and models of training aimed at developing general digital literacy skills is 
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required. Thus, it is advisable to use the digital competency profiles for the administrative and the 
management personnel of schools. As well, there is a clear and well-established need to design a 
system for an independent assessment of the formation of the digital competencies of school heads.  

Therefore, it is important to solve these problems. A three-fold action is required here. First, to 
specify the transformation trajectory in terms of digital competences; second, to identify the 
potential for the formation of the key digital competencies through the implementation of the 
advanced professional training programs by the regional educational development institutes for the 
school executives; third, to develop a research-based and practice-proved model of the digital 
competencies for school heads. 

The need for the development of the digital competencies is confirmed by a number of works by the 
Russian and international authors [3, 5, 6, 7, 13, 14], in which there is a place of inconsistency in the 
interpretation of the very basic category, i.e. ‘digital competencies’. 

From the standpoint of its Latin etymology, ‘competency’ is interpreted as ‘fit’. From the point of view 
of the personnel management process, competence is “the ability to do something well” [1], the 
formally described requirements for the personal and professional qualities of an employee, the 
personal ability to solve a certain cluster of professional tasks [13]. This category is also considered 
as a given social and professional requirement for the training of a specialist, necessary for his 
effective professional activity [2], as a characteristic of the potential state of a personality [3], as an 
integral characteristic consisting of a complex of competencies, the content of which is determined by 
the objectives and the nature of a professional activities [4]. 

Spencer and Spencer [5], focusing on the end result of the activities, suggest the consideration of the 
competencies as the basic qualities of an individual, related to his/her effective and/or best performance 
based on the criteria in terms of the work and in other contexts. 

Digital competencies are understood as the ability to solve various problems in the field of using 
information and communication technologies (ICT) [6], the ability to digital collaboration, ensuring of 
digital security and solving management problems. In the context of the digital literacy [7], the 
development of the digital competencies is rendered as the advancement of knowledge, skills and 
abilities in the process of the formal and non-formal education. Moreover, it implies the development of 
the personal inclinations and the values in the process of further training, and the gaining of experience 
in the process of professional activity, internships, informal education. 

Thus, in the context of the changing paradigm of the national education system, it is necessary to 
consider in a new way the content of the professional competencies of school heads in order to develop 
their professionalism, especially in terms of the level of the digital competency. 

To design a model of the digital competencies for the school head, a methodological tool for sampling 
research has been developed that includes: 

• Determining the potential of the professional training programs [15] for the formation of the key 
digital competencies of school heads for the follow-up development of the training programs that 
would be realized by the regional educational development institutions; 

• Analysis of the digital competencies and their comparability with the Russian professional 
standard of the heads of educational organizations [8]. 

2 METHODOLOGY 
The potential for the formation of key digital competencies of school heads was determined with the 
methodology (Fig. 1) and using a specially developed sample of the research. 
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Figure 1. Development of a sampling plan for the study of the key digital competencies of school heads 

The selection of the Russian regions from eight federal districts was carried out according to the 
criterion, i.e. the maximum and the minimum number of school in the region. The sample of the study is 
presented in Table 1.           

Table 1. Study sample of the Russian regions and the professional development programs with digital 
competencies components for school heads 

Region Number of 
Schools [9] 

Regional training programmes operator  
/ programmes with digital competencies 

Central Federal District 
Moscow region 1512 Academy of Social Management 

• Project Management and Design-cognition in Modern Education (18 
hours); 

• Digital Tools of School Management in General Education (18 hours) 

Tambov region 109 Institute of Further Professional Education of Educators 

North-Western Federal District 
Nenets 
Autonomous Okrug 

26 
Nenets Regional Center of Education Development 

St. Petersburg 767 Institute of Education Development 

Southern Federal District 
Krasnodar Kray 1243 Krasnodar Kray Institute of Education Development  

• Management of Digital Educational Environment in Realization of 
Russian Education Policy Priorities (72 hours) 

Sebastopol  66 Institute of Education Development 

North-Caucasian Federal District 
Dagestan Republic  1463 Dagestan Institute of Education Development 

Ingushetia Republic  129 Ingushetia Republican Institute of Further Professional Education of 
Educators 

Volga Federal District 
Mari El Republic 252 Mari El Institute of Education Development  

Tatarstan Republic  1409 Tatarstan Institute of Education Development  
• School Management in Education National Project Realization (72 

hours) 

1
•Choice of the Russian regions with the maximum and the minimum numbers of schools

2
•Appoinment of the regional training programmes operator (institution in charge of education 
development and/or further professional education of teachers and school managers)

3
•Choice of the further professional education programmes for school managers - the ones with 
the digital competency component 

4
•Definition of the digital competencies of school managers that are acquired within formal 
trainings
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Urals Federal District 

Sverdlovsk region  1081 Institute of Education Development  
• Digital Educational Environment: New Competencies of a Teacher 

(72 hours); 
• Digital Didactics in TVET: Development and Implementation, Training 

with Distance Learning Technologies (72 hours); 
• Development of Digital Content for E-Teaching and Training with 

Distance Learning Technologies (56 hours) 

Yamal-Nenets 
Autonomous Okrug 

131 Regional Institute of Education Development  

Siberian Federal District 
Altay Republic  146 Altay Republic Institute of Further Professional Education of Educators 

Krasnoyarsk Kray 990 Krasnoyarsk Kray Institute of Further Professional Education of 
Educators 

Far-Eastern Federal District 
Sakha Republic  643 Institute of Education Development and Further Professional Education 

of Educators named after Donskoy-II  
• Use of On-line Platforms for Distant Learning and Teaching  

Chukotka 
Autonomous Okrug 

41 Chukotka Institute of Education Development and Further Professional 
Education of Educators 
• New Technologies in Digital Educational Environment and Their Use 

in Teaching (6 hours) 

3 RESULTS 
The sample of the study showed the low level of the quality advanced training programs, which are 
aimed at the implementation of digital competencies of school leaders. This reveals the problem areas 
in improvement of the professional competencies that would be necessary for the effective management 
of the development of the digital educational environment of the regional schools. 

The research showed that the main didactic units of the analyzed programs were: 

• the characteristics of the modern digital educational environment in the context of the 
implementation of the priorities of the educational policy of the Russian Federation; 

• the characteristics of the information and educational environment of the schools, and the 
procedures used for the development of the digital competency of the school stakeholders; 

• the educational potential of the electronic educational resources; 
• the characteristics of the digital resources and digital tools used to optimize the school educational 

activities; 

• the characteristics of the cloud services as resources for optimizing the activities of a modern 
education manager. 

Nevertheless, there remained a controversial issue from the realm of the component composition of the 
digital competencies that would correlate with the new (2021) Russian professional standard of the 
heads of educational organizations that contains the conceptual provisions of the development of a 
school manager's both competence and competency models [8]. 

In the era of the digital transformation and the consecutive change in the global educational paradigms, 
innovations have been added to the professional standard [8], which make it possible to expand the 
toolkit that a school head operates, and improve the quality of his/her job performance. In addition, it 
allows formulating the precise criteria for the assessment of the digital competencies of the school 
heads.  

The vitality of the research here rests in the fact that the targeted digital competencies can potentially 
be developed in the process of the formal, non-formal or informal education schemes.  
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Taking into account the global trends and the specificity of the education management system in 
Russian, the problems of the development of the institution of school managers in a way predetermined 
the inclusion of the digital competencies - as a vitally important skills of a leader - into the generalized 
labor functions of a school head.  

It should be noted that the professional standard prescribes only the minimum requirements [10], i.e. 
they determine no more that the professional suitability of a school head, whilst his/her performance 
optimization is purposefully, i.e. conceptually, neglected. In his/her professional activity, a school head 
must not only have the managerial, but also the communicative, special-field and digital competencies.  

Hence, the need arose in the development of a flexible model of competencies for a modern school 
leader that would include building of a model of the digital competencies as an objective tool for his/her 
professional growth (see Table 2). 

Table 2. Results of modeling of digital competencies of school heads [8] 

Competency Cluster Competency Competency Level 

Management of 
Educational Activities 

Manage the implementation of educational 
programs of a general educational 
organization, including in a network form 

1 2 3 4 5 

Provide requirements for the implementation 
of educational programs using distance 
learning technologies and e-learning 

     

Manage the formation of an information 
educational environment, including a digital 
educational environment 

     

Provide conditions for the implementation of 
educational programs using e-learning, 
distance educational technologies, taking into 
account the functioning of the electronic 
educational environment, including electronic 
information resources, electronic educational 
resources, a set of information and 
telecommunication technologies, appropriate 
technical means, ensuring the development of 
educational programs by students in full, 
regardless of the location of the students 

     

School Administration Manage information resources of a general 
education organization, including organizing 
the work of the official website of a general 
education organization 

     

Use in professional activity information and 
communication technologies used in the 
management of a general educational 
organization 

     

Management of 
School Development  

Implement projects in the field of digital 
transformation of an educational organization 

     

Competency Model Success Profile 

The results of the modeling the digital competencies of the school head are there to be taking into 
account the advancement of the quality of the school management within the general education system. 
So, this is seen as being brought to life through the development of the professional competencies of 
the school heads [11], including the digital ones, as well as by means of the mechanism of support of 
the professional development of the school heads.  
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4 CONCLUSIONS 
The research was carried out in order to develop the approaches and the tools needed for assessing 
the digital competencies of the head of a general education organization. The developed model for 
assessing the digital competencies of a school principal can be used by the regional and the municipal 
authorities to conduct an external assessment of the professional competencies of heads of educational 
organizations, to conduct their certification for compliance with the position held [12]. 

The offered model can be a tool for the self-assessment of the level of the professional competencies 
of school heads, and be the basis for the development of the individual program for the professional 
development of a school leader in order him/her to effectively manage the development of the digital 
educational environment of a general educational organization.  

Thus, in connection with the ongoing changes in the field of education both globally and in Russia, a 
competence-based concept for the formation of the system of personnel management has developed, 
and it aims at the training of the leading personnel of the general educational organizations. The 
emphasis is placed with the technologies of digitalization of education. The specially elaborated training 
programmes will likely feature the potential of making it possible to ensure the actualization of the 
relevant knowledge, skills and abilities of the leading school personnel in terms of the introduction and 
use of the technologies for the digitalization of school education 
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Abstract 
The international, federal, regional and local strategic documents in the field of education are considered 
as the basis for the formation of the ‘road maps’ for the development of the education systems – whether 
those be of the international level, or the level of the development program of a particular school. 
Russian Ministry of Education sets the target indicators and effectiveness criteria for all aspects of 
performance of the state educational institutions. In line with those federal requirements and the relevant 
follow-up ‘methodological recommendations’, the regional regulatory frameworks and the administrative 
acts of the municipal authorities are being developed locally in order to evaluate the efficiency of the 
local school principals. The latter are understood and recognized as ‘guarantor’ of the implementation 
of the strategic goals and objectives of the regional and municipal policies in the field of education. 

In 2018-2021, in the Russian regions, the educational authorities were active in their further legislation 
development. What they report facing primarily were both the administrative and the methodological 
problems with the design of the evaluation procedures and KPIs for school principals.   

The authors resorted to the content analysis of 265 Russian regional and municipal ‘road maps’ so that 
to reveal the key structural indicators of the effectiveness in the field of the general education. It became 
apparent that the national educational objectives proclaimed in the ‘Education’ National Project (2019-
2024) are, typically, not taken into account – either on the regional, or the municipal levels of evaluation. 
Moreover, extensive regional practices of school heads evaluation, including the evaluation approaches, 
the procedures, the evaluation criteria sets and their interpretation, the use of technologies, the degree 
of objectivity – all those differ considerably. 

The paper presents the results of the authors’ attempt to develop a model methodology for the 
evaluation of the efficiency of school leaders in terms of the school performance in the local, regional 
and national contexts. The account was taken of the modern tasks set for the education systems, the 
balancing of the individual’s objectives and the federal goals, by means of cascading the strategic goals, 
criteria and indicators for all levels of the management hierarchy. The model is a subject of 
implementation in 2021.  

Keywords: equality of education, school principals, school administration, school efficiency, efficiency 
criteria, evaluation criteria, Russian regions, education management. 

1 INTRODUCTION 
The strategic documents in the field of education – whether they be of the international, federal, regional 
and local levels – are cascading (i.e. their clauses reproduce those of the document of a higher level). 
They also pave the grounds for the development of road maps of education advancement of the 
country’s regions and municipalities, as well as the programs of development of schools. In their 
roadmaps, the executive authorities of Russian regions and localities define the key structural 
performance indicators in the field of general education. In accordance with the order of the Ministry of 
Education and Science of the Russian Federation No. 1116 of November 8, 2010 "On target indicators 
of the performance of budgetary educational institutions under the jurisdiction of the Ministry of 
Education and Science of the Russian Federation", the target indicators and the effectiveness criteria in 
all the aspects of the activity of an educational organization are set at the level of the educational 
organization.  

Following the ‘Methodological recommendations for the development by public authorities of the 
constituent entities of the Russian Federation and local governments of indicators of the effectiveness 
of the activities of state (municipal) institutions in the field of education, school principals and certain 
categories of workers’ (approved on June 06, 2013) [1], a regional regulatory framework and 
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administrative acts of the municipal authorities are being developed in order to assess the effectiveness 
and the performance of school heads (see Table 1). 

Table 1. Performance indicators and assessment criteria for school heads. 

1  Compliance of the school's activities with the requirements of education legislation (i.e. no objective 
complaints from supervisory authorities and school customers) 

2  Functioning of the school administration system 

3  Satisfaction of school customers with the quality of additional education services 

4  Information transparency (quality of the school website, public availability of school documents, 
participation in the procedures for the independent assessment of the quality of education, etc.) 

5  Implementation of juvenile delinquency measures 

6  Performance of social and cultural projects (e.g. school museum, school theater, social projects, school 
scientific society, etc.) 

7  Implementation of activities aimed at attracting young teachers 

8  Implementation of programs aimed at working with gifted children 

9  Implementation of children's health programs 

10  Organization of physical culture, health and sports work (school sports clubs, school competitions) 

11  Implementation of individual curricula for students 

12  Availability of additional education services from school 

13  Implementation of career-oriented programmes 

14  Dynamics of individual educational results of students (basing on formal external control data) 

15  Student dropout rate 

16  The ratio of the average score of the unified state exam (per subject) among 10 percent of graduates with 
the highest results to the average score of the unified state exam (per subject) among 10 percent of 
graduates with the lowest results 

17  Overall final certification results 

In recent years, many strategic documents have been developed, and the main of those was the Decree 
of the President of the Russian Federation of May 07, 2018, No. 204 "On national goals and strategic 
objectives of the development of the Russian Federation for the period up to 2024" [2]. Another vital 
document was "Education" National Project [3], which determined the strategic goals of the development 
of the education system of the Russian Federation, regional, municipal and institutional educational 
systems. It is noteworthy that the target indicators that have been declared in those two key 
governmental documents are not taken into account by the authors of the methodological 
recommendations specified above. 

In the regions of the Russian Federation, there is an extensive practice of assessing the effectiveness 
of the activities of the heads of the local educational organizations. This assessment procedure is 
interpreted in different ways, the degree of technological effectiveness of the system of indicators and 
the objectivity of their presentation also differ. In 2018-2021, the educational authorities of the regions 
of the Russian Federation actively continued their law-making activities in education at the regional level, 
and they faced the methodological problems of designing KPIs for the local school principals.  

The approximate directions for the development of the performance indicators for the leaders of 
educational organizations include indicators that do not correspond to the realities of modern regional 
tasks, which does not always meet the principles of the program-target planning. Today, there are 
regions that have developed clear criteria, indicators, frequency and sources for assessing the 
effectiveness of the leaders of educational organizations. But at the same time, the criteria and the 
indicators differ across the regions, and they are quite subjective too. 
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Thus, it appears necessary to develop a model methodology for assessing the effectiveness and 
efficiency of the activities of the heads of the local educational organizations, which would take into 
account the modern tasks set for the education system. This methodology should be balanced in terms 
of goals, a cascade principle of building strategic goals and indicators of their implementation at all levels 
of the management vertical. 

2 METHODOLOGY 
Among the key research methods, there are the theoretical analysis and the synthesis of the information 
from the open-access (i.e. the Internet-available) and the specialized data and the regulatory databases 
of the relevant state bodies of the regional authorities and the state bodies of management of education 
of the regions of the Russian Federation. In addition, the authors resorted to the analysis of the regional 
and municipal regulatory frameworks, and of the research and methodological publications [4, 5] on the 
problem of the evaluation of school principals (both in Russia and internationally), development of the 
efficiency criteria for school leaders, school principal outcomes [5, 6], the competencies of the school 
principals [5, 7] and the state and community expectations from school administrators [5, 7, 8]. 

The purpose of the analysis was to study regional approaches to assessing the effectiveness of the 
leaders of educational organizations. The achievement of this goal was ensured through the resolution 
of these research questions: 

• what the methodological grounds (including the criteria) are for assessing the effectiveness of 
school leaders in the Russian regions; 

• what the issues are of regulating the procedures for assessing the effectiveness of school leaders; 
• what the tools are for carrying out the assessment procedures, including those for the automated 

data collection; 

• what the trends and the methodological approaches are to the structure and content 
determination of a model for assessing the effectiveness of school leaders. 

To analyze the experience of assessing the effectiveness of the head of educational organization in the 
regions of the Russian Federation, the authors monitored the methods and the forms of assessing the 
effectiveness of the school principals. In total, the open sources of the 85 regions of the Russian 
Federation were analyzed. Furthermore, the information necessary for analysis was also borrowed from 
the public domain on the official websites of the state authorities of the 25 Russian regions, including 
the Republic of North Ossetia-Alania, Tatarstan Republic, Tyva Republic, Samara Region, Khanty-
Mansiysk Autonomous Okrug-Yugra, Yamalo-Nenets Autonomous Okrug, Chechen Republic, 
Krasnoyarsk Kray, Yaroslavl Region, Altai Kray, Oryol Region, Pskov Region, Tambov Region, Moscow 
Region, Leningrad Region, Kursk Region, Lipetsk Region, Ivanovo Region, Nizhny Novgorod Region, 
Smolensk Region, Tver Region, Tomsk Region, Yaroslavl Region, and the two federal cities, i.e. 
Moscow and St. Petersburg.  

The analysis of practical experience in assessing the effectiveness of the activities of the school heads 
in the municipalities was carried out on the basis of the materials posted in the open sources, i.e. the 
official websites of the regional governments and/or the local educational authorities. Thus, the official 
websites of some 240 municipalities of different Russian regions were studied.  

3 RESULTS 
Analysis of the regional practices of assessing the effectiveness of school principals has revealed a 
number of trends in this field [4, 9]. 

Currently, in the regions of the Russian Federation, there is an extensive practice of assessing the 
effectiveness of the activities of the school heads, which, as an assessment procedure, is understood 
and interpreted in different ways in different regions. 

Basically, all normative documents on assessing the effectiveness of the school principals were adopted 
in 2013-2015 in accordance with the ‘Methodological Recommendations of the Ministry of Education 
and Science of Russia on the development of performance indicators of state (municipal) institutions in 
the field of education by public authorities of the constituent entities of the Russian Federation and local 
governments’ managers and certain categories of workers’. 
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In the Russian regions that have been covered with this research, the following assessment procedures 
were identified:  the assessment of the quality of the school principals (Moscow region); assessment of 
the effectiveness of the school leaders (St. Petersburg, Republic of North Ossetia-Alania, Tatarstan, 
Bashkortostan, Tyva, Samara region, Khanty-Mansi Autonomous Okrug-Yugra, Yamalo-Nenets 
Autonomous Okrug, Chechen Republic, Krasnoyarsk Territory, Yaroslavl Region); assessment of the 
effectiveness of the professional activities of the heads of educational organizations (Altai Territory); 
assessment of the effectiveness of the activities of the state (municipal) institutions in the field of 
education, their heads and certain categories of workers (Leningrad, Kursk, Lipetsk, Ivanovo, Nizhny 
Novgorod, Smolensk, Tver, Tomsk, Yaroslavl and Oryol regions). 

The regulation of the procedure for assessing the effectiveness of the performance of the municipal 
school principals is normally carried out at the regional level. For example, in Moscow region, a 
regulation has been adopted for interaction between the Ministry of Education of Moscow region and 
the local self-government bodies of the municipalities within the region. In addition, in some regions of 
the Russian Federation (for example, in Smolensk and Oryol regions), such procedures at the municipal 
level are fully presented on the official websites of the regional authorities that are in charge of education. 
It follows from the documents that for the assessment, the administration of the municipality appoints a 
special certification commission, and approves the KPIs of the subordinate municipal schools [4]. 

In general, the study of the regional experiences in assessing the effectiveness of the activities of the 
school heads revealed that today such an assessment procedurally can: 

• be performed as an independent procedure; 
• be a part of the certification procedure for the school heads, and in most regions acts as one of 

its stages (for example, Moscow and Tomsk regions, where the certification procedure provides 
for the assessment of the qualifications and the professional competencies of the local school 
head); 

• include a certification procedure for the school heads (for example, Altay Kray, where the 
procedure for assessing the effectiveness of the school leaders includes the procedure for their 
certification in the process of work and the assessment of the effectiveness of their professional 
activities). 

Schematically, the directions of using the procedure of assessing the effectiveness of the school head 
are shown in Figure 1. 

 
Figure 1. Directions of using the results of evaluating the effectiveness of school head. 

Analysing the forms and the procedures of assessing the effectiveness of the activities of the school 
heads, the authors identified the most common ones: 

- assessment of the indicators/parameters of the quality of the activities of the school heads; 
- introspection of the performance results; 
- expert assessment of the performance results. 
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An analysis of the practice of the Russian regions showed the variability of the wording of the regional 
goals for assessing the effectiveness of the activities of the school heads. That variability reads as this: 

• establishing the compliance of the qualification level of the head of the educational organization 
with the requirements for the position, which is based on the assessment of his professional 
activity; 

• development of decisions on the distribution of the incentive payroll fund; 
• development of decisions on the effective management in terms of the quality of education. 

Thus, the studied experience testifies to the variability of the understanding by the Russian regions of 
the assessment of the effectiveness of the activities of the school heads. 

In all of the studied regions, the certification procedure of the school heads is underway - both centrally 
on the regional level, and on the level of the municipalities. Evaluation of the effectiveness of the school 
heads in most of the analysed Russian regions relates directly to the certification procedure, and acts 
as a tool that establishes the relationship between the quality indicators of the state (municipal) services 
provided by an educational organization and the effectiveness of the head of this educational 
organization. 

In some regions, the assessment of the effectiveness of the activities of the school heads as an 
independent procedure provides the justification for concluding an ‘effective contract’ with the school 
head, as well as the information and the monitoring support for the introduction of such ‘effective 
contracts’ into the regional practice of education management. 

Evaluation of the effectiveness of the school leaders is regulated both at the regional (for the schools 
subordinated to the region) and at the municipal levels. The purpose of the analysis of the open sources 
was to study the approaches of the municipalities to the assessment of the effectiveness of school 
principals. 

To achieve this goal, the following research questions were answered: 

• what are the characteristic forms and the procedures for assessing the effectiveness of the school 
principals; 

• what are the criteria and the indicators of the procedure for assessing the effectiveness of school 
principals; 

• what are the trends and the determining approaches to the structure and content of the current 
methodology for assessing the effectiveness of the school leaders (within the requirements of the 
Labour Code of the Russian Federation and the Federal Law No. 273 ‘On Education in the 
Russian Federation’). 

The study of the experiences of the municipalities in the field of assessing the effectiveness of the 
activities of school heads indicates that the regulatory framework and the methodological approaches 
are taken into account for the understanding of this procedure. It is noteworthy that in the three quarters 
(75%) of the analysed municipal legal acts, the performance assessment indicators have been updated, 
and the documents themselves were dated 2018-2020.  

Basing on the materials studied, in the Russian municipalities there are two options for assessing the 
effectiveness of the school leaders. 

The first option, which is the most common, the procedure is independent, i.e. there is no formal 
correlation between the assessment of the effectiveness of the municipal educational institutions and 
the assessment of the quality of work of heads of educational organizations. 

The second option implies the performance assessment that is carried out through the certification 
procedure of the school heads, i.e. the assessment of the qualifications and the professional 
competencies of the school head against the execution of the job descriptions. Here assessment of the 
performance and development of the educational organization is carried out separately, and coordinates 
with the compliance with the current legislation.  

It should be noted that due to the variety of the forms, as well as the lack of a clear and uniform normative 
and methodological substantiation of the criteria and indicators of procedures that can be attributed to 
the assessment of the effectiveness of the school leader, there is an observable increase in the 
subjectivity in the understanding and the interpretation of the procedures and their outcomes by 
municipalities. 
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When forming an up-to-date methodology for assessing the effectiveness of a school principal, the 
results of the analysis of the practice of municipalities should be taken into account as a justification for 
its structure and content, selection of the relevant criteria and the indicators, as well as the required data 
and the sources of information. 

In general, the analysis of the regional and the municipal practices of assessing the effectiveness of the 
school heads shows the possible directions for the transition to a single and relevant methodology for 
assessing the effectiveness of the school principals. This technique can be used to assess the 
effectiveness of the school principals in ensuring the functioning of an educational organization, its 
development, and for improving the quality of educational services offered across the country.  

4 DISCUSSION 
In the context of the implementation of the Decree of the President of the Russian Federation of May 7, 
2018, No. 204 "On national goals and strategic objectives of the development of the Russian Federation 
for the period up to 2024" and the ‘Education’ National project, the ‘Methodological recommendations’ 
dated June 20, 2013 have lost their relevance.  

Based on the results of the analysis of the regional and the municipal practices, it is an absolute must 
to supplement those obsolescent ‘Methodological recommendations’ with some new criteria, while 
eliminating the obsolete ones on the basis on the following injections: 

First, it is advisable to assess the effectiveness of the heads of general education organizations in the 
main areas of their personal activities, rather than the activities of the institutions. This implies an 
assessment in the four areas that correlate with the Professional Standard of a School Principal. Those 
four areas are (1) the management of educational activities of a general education organization, (2) 
administration of activities of a general education organization, (3) management of the development of 
a general education organization, and (4) management of interaction of a general education 
organization with participants in relations in the field of education and the social partners. This 
reformatting of the areas of assessment shows precisely the contribution of the school head to the 
efficiency of the his/her educational organization [10]. 

Secondly, the transfer of the assessment target from the accompanying processes to a specific result. 
An example here is a shift from a formal assessment of the system of prevention of offenses of students 
to a binary assessment of the presence or absence of offenses. Moreover, in the current version (2013) 
of the ‘Methodological recommendations’ there is an indicator that reads as "Satisfaction of the 
population with the quality of educational services provided for additional education", which can be fully 
verified only by a large-scale sociological study (i.e. social poll), which cannot be carried out on a regular 
basis through the shortage of the relevant resources [11]. However, this indicator can be taken into 
account in the independent assessment of the quality of education carried out every three years, and 
on the basis of those results it is necessary to develop a plan aiming at elimination of the relevant school 
faults. This shows undoubtedly the effectiveness of the leader's activities. Thus, the developed system 
of the criteria for evaluating the school head effectiveness shows the contribution of the head to the 
effectiveness and efficiency of his/her educational organization [10, 12]. 

Figure 2 below shows the structure of the developed methodology for assessing the effectiveness of the 
school head in correlation with the main areas of his/her activity. 
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Figure 2. Performance indicators of school heads by activity area 

5 CONCLUSIONS 
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terms of the character of the activities of the educational organization headed by them, as well as the 

Performance indicators of school heads 

Management of 
educational 

activities 

School 
administration 

School 
development 
management 

Management of school 
interactions with 

education stakeholders 
and social partners 

The quality of 
subject learning 

Maintenance of 
electronic diaries 
and electronic 
journals of student 
performance 

Organization of 
inclusive education 

Participation of 
students in 
contests and 
competitions 

Objectivity of 
external evaluation 
results 

Career guidance 

Ensuring life 
safety conditions 
for students 

The effectiveness 
of the participation 
of teachers and 
institutions in 
professional 
competitions 

Fulfillment of the 
state assignment for 
the provision of 
public services 
(performance of 
work) 
Execution of budget 
financing 

Attraction 
extrabudgetary funds 
for development 
institutions 

Compliance with the 
requirements of the 
current legislation in 
the activity of the 
institution 

Implementation of 
staffing measures 

Independent 
assessment of the 
quality of the 
conditions for the 
implementation of 
educational activities 

Updating the material 
and technical base of 
the educational 
organization 

Formation of a 
development 
program 

Implementation of 
the development 
program 

Existence of a functioning 
public body for governing 
an educational institution 

Information 
Openness of the school 

Participation of an 
educational organization 
in projects 

Prevention of offenses 

Work with children's 
public associations 

Organization of 
network interaction, 
availability of network 
educational programs 

Interaction with 
children's technoparks 

Public reporting 

Improvement 
material technical 
base institutions 
through attracting 
extrabudgetary 
funds 

Innovation 
activities (regional 
innovation sites, 
base sites, 
experimental, pilot, 
training sites) 

0848



quality of the provision of the educational services to the local community, the target components are 
found to play an important role. 

The objective of the assessment of a school principal is achieved through breaking it down into the 
following tasks: 

• to determine the level of the effectiveness of the management of the educational activities of the 
school; 

• to determine the level of effectiveness of the management of the development of the school as 
an organization; 

• to determine the level of efficiency of the school administration; 
• to determine the level of effectiveness of the management of school interactions with education 

stakeholders and social partners; 

• to determine the overall level of efficiency of school management (the cumulative result of the 
school head's activity). 

Setting the context-relevant objectives allows the regional and municipal administrators to predict 
reliably the results of the assessment of the effectiveness of a particular school principal. 

The key expected results of this assessment model application are two: 

• definition of the level of efficiency of a school head; 

• application of the results of the effectiveness assessment for other procedures of assessment in 
the realm of education quality, i.e. certification of the heads of educational organizations, 
assessment of the effectiveness of the activities of municipal education authorities, etc. 

Among the effects of the suggested assessment model there are the following ones: 

• effective management of the human resources in education, including the formation of the 
personnel reserve of school heads; 

• effective management of the professional development of the school leaders, including the 
training targeting and training programme personalization; 

• effective management of the development of the personnel reserve of heads of educational 
organizations. 
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Abstract 
The quality parameters of the professional development programmes for school principals proves to be 
a current issue in the present-day situation of the competitive market of further education. In this context, 
the authors consider the parameter of the competency potential of training programmes. The focus of 
attention is on the efforts to equip the school principals with the competencies that are required for 
carrying out attestation of schoolteachers, the latter being a part of responsibility of school 
administrators. The situation is becoming ever more crucial with the upcoming introduction of the 
Russian federal model of attestation of schoolteachers, which may hypothetically cause – though, 
possibly, temporary – certain extra social and professional tension in the professional community. 
Respectively, school principals need to be informed of the principles of this new attestation system, and 
they are to be prepared to make managerial decisions that would be relevant to the new social and 
professional contexts.  

The primary research question was as follows: what should be the competency potential of professional 
development programmes for school administrators that would pave the background for socially and 
professionally successful attestation of schoolteachers according to the principles of the new Russian 
federal attestation system?  

For the research purposes, the authors resorted to the content analysis of the professional development 
programmes for school administrators, the theoretical discourse analysis of the competency potential of 
training, and the content analysis of the Russian federal legal acts on the compulsory teacher attestation. 
In addition, a four-fold questionnaire-based survey was conducted in the Russian regions with the 
objective to reveal the anticipated SWOTs of the upcoming unified teacher attestation.  

The key results of the research associate, first, with the presentation of the authors’ concept the 
competency potential of the training programmes for school administrators; second, with the publication 
of the outcomes of the social and professional issues that the new attestation of school teacher in Russia 
provokes; third, with the recommended content of the professional development programmes for school 
principals. 

Keywords: professional development, competency potential, school education, schoolteacher 
attestation, professional competencies, Russian education, school administration.  

1 INTRODUCTION 
The relevance of this study is determined by the vectors of changes in state policy in the field of general 
education, a set of priority tasks in the area under consideration [5], as well as new requirements for the 
competence profile of the teacher [9]. According to Yoo [19], a new teacher evaluation system is 
normally implemented to respond to pressure from the educational stakeholders, i.e. parents, educators, 
and policymakers. Research [13] on of neoliberal teacher evaluation policies and methods that presume 
the consideration of the character of interactions between teachers, teachers and administrators, and 
teachers and the community, as well as the implications for policymakers, school leaders, and teachers. 

In particular, the changes are associated with the introduction of the professional standard of the teacher 
[8], measures to implement the national system of teacher growth [7, 10], with the potential achievement 
of the key goals of the National Project "Education" (and above all, of course, with the planned entry of 
Russia into the top ten world leaders in the quality of general education) [5]. In the order of the President 
of the Russian Federation of December 23, 2015 [6], to ensure the formation of a national system of 
teacher growth, it is required, first of all, to establish levels of proficiency in professional competencies 
for pedagogical workers, confirmed by the results of certification. 
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It should be noted that the current Procedure for Attestation of Pedagogical Workers of Organizations 
Carrying Out Educational Activities [6] does not ensure the unity of the educational space of the Russian 
Federation in terms of the unity of requirements for the quality of teaching by employees of general 
educational organizations. In fact, in each of the regions, a special certification mechanism is being 
developed and implemented, which leads to a lack of uniform approaches to certification, a decrease in 
opportunities for professional mobility of teachers, a disparity in the requirements for teachers in different 
subjects of the Federation; in addition, this - albeit indirectly, but leads to a decrease in the quality of 
teacher education: in the absence of uniform federal requirements for checking the performance of 
teachers, in a number of regions the level of employers' expectations from graduates of pedagogical 
universities decreases, which leads to a significant degradation of educational services provided to 
students [2, 3, 11, 12].  

However, there is reason to believe that the introduction in Russia of a unified federal model of 
certification of teaching staff will be fraught with some risks both in social and in professional and 
pedagogical terms [1, 4].  

Ford and Hewitt [16] show that “in current teacher evaluation systems <…>, goal accomplishment 
(summative) and professional growth/improvement (formative) are often at odds with one another”. This 
standing is supported by other researchers [15]. Lillejord and Borte [14] argue that in many cases 
“teacher evaluation fails to fulfill its formative intention, and is reduced to summative technicalities”, 
which leads to the idea of the need in the better understanding of “the relationship between school 
leaders and teacher evaluation”, and “that school leaders and teachers need a joint knowledge base for 
professional development” that “may strengthen the teaching profession”. Moran [20] remarks that “the 
use of student achievement data to evaluate an individual teacher's effectiveness has become a new 
focus in educational policy”. 

In this context, there is reason to talk about the quality of additional professional training of leaders of 
educational organizations to work with teachers. 

Tulowitzki [24] sheds a light on the complex relationship between school supervision, school leadership 
and school performance.  

Kim and Reyes [21], note the typical cases of “educational equality versus excellence and 
professionalism versus managerialism <…>, and relations between administrators and professionals 
have gradually changed to a system of supervising leadership and a complying (or resisting) group of 
professional teachers”.  

In the past twenty year [18, 22], interactions with different stakeholders has been one of the key 
problems for school principals, and the managerial challenges associated with the school teaching staff 
are largely the most recurrent. And this necessitates the “careful design and implementation of 
leadership training programmes” [22] and consideration of the efficiency of the school principal 
preparation that have been long discussed by the professional development community [3, 12, 17, 25]. 

In the school administration leadership skills training [23], the key aspects are in focus, i.e. “greater 
motivation to learn and further one's personal development, curricular design <…> and coordination in 
developing skills training possibilities <…>, enhanced job security and encouraging team work”. 

2 METHODOLOGY 
The key research question associated with the revelation of the competency potential of professional 
development programmes for school administrators that are expected pave the background for the 
socially and professionally successful attestation of schoolteachers according to the principles of the 
new Russian federal attestation system.  

In order to undertake the research in line with this research question, the theoretical discourse analysis 
of the competency potential of trainings, and the content analysis of the Russian federal legal acts on 
the compulsory teacher attestation was harnessed as a research method.  

In addition, to identify the need in the particular content elements of the professional development 
programmes for school principals, a four-fold questionnaire-based survey was conducted in the Russian 
regions with the objective to reveal the anticipated SWOTs of the upcoming unified teacher attestation.  

A survey using questionnaires was carried out by a group of the experts of the Institute of Education 
Management of the Russian Academy of Education during the four expert and analytical seminars and 
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an all-Russian forum held in November 2019 in five Russian regions, i.e. Ulyanovsk, Saint Petersburg, 
Moscow, Moscow Region and Novosibirsk. The seminars were held on the instructions of the Ministry 
of Education of the Russian Federation as part of the implementation of the state contract "Public-
professional and expert-analytical support for the introduction of a model of attestation of teachers using 
projects of unified federal assessment materials on 4 competencies: subject, methodological, 
psychological, pedagogical, communicative" within the framework of the implementation of the Federal 
project "Modern School". In total, the survey covered more than 200 experts in the field of education: 
heads and pedagogical workers of general educational organizations, teachers of secondary vocational 
education, members of federal educational and methodological associations, representatives of the 
scientific community, federal and regional professional unions, regional public and professional 
communities (subject associations) of teachers and teachers subjects from most of the subjects of the 
Russian Federation. 

The presented project included the basic principles and procedure for certification of teachers, described 
the requirements for the level of qualifications and the results of the teacher's professional activity. The 
model assumed four main types of attestation. 1. Certification for entry into the profession (professional 
exam). 2. Certification for compliance with the position of the teacher. 3. Certification for the first 
qualification category. 4. Certification for the highest qualification category. The model also included 
requirements for the composition of the attestation commission (quantitative and qualitative), a 
description of the procedure for using, designing, reviewing and approving the unified federal 
assessment materials, an algorithm for the activities of the certification committee with the results of the 
assessment based on the unified federal assessment materials, the procedure for appealing the results. 

Participants of the expert-analytical seminars filled out the questionnaires proposed by the organizers 
based on the results of hearing and discussing the reports of experts in the framework of the information 
and presentation parts of the seminars, as well as expert sessions with the presentation of regional 
practices of certification of teachers using projects of common assessment materials. One of the main 
points (question #2) included in the questionnaire was the following: "What risks can be associated with 
the certification of teaching staff?" 

With the purpose to establish the need in the design of the additional components of the professional 
development programmes for school administrators, the authors applied the content analysis of the 
relevant professional development programmes. Within this, the authors perused twenty four 
professional development programmes for school administrators that are in the open access on the sites 
of the regional institutions of the professional development of educators so that to establish whether 
those programmes contained the particular content elements that associate with the attestation of 
schoolteachers.  

3 RESULTS 
Based on the results of the content analysis and statistical processing (taking into account the frequency 
of mentioning a particular risk) of the received completed questionnaires [26], the hierarchy of actual 
and predicted risks in the field of certification of teachers of educational organizations was built, 
presented below. 

1 Innovations in the field of attestation of teaching staff can lead to demotivation of both experienced 
teachers (with many years of experience) and young teachers, as well as candidates for teaching 
positions. 

2 The introduction of a new model of attestation of teaching staff in the context of an insufficiently 
developed system of material incentives for teachers' work, as well as inadequate socio-economic 
provision of teachers, may lead to an "outflow" of teaching staff from educational organizations. 

3 In connection with the proposed format of certification of teachers, there is a risk of increased 
workload of teachers associated with an increase in the volume of preparation for certification, as 
well as distraction from the main type of professional activity associated with training, 
development and education of students. 

4 When implementing the concept of the organization and functioning of centers for assessing the 
competence of teachers operating on a commercial basis, which is currently being developed, 
there is a risk of introducing a fee for passing the certification procedures. 
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5 While maintaining the existing procedure for the formation of the content of programs of additional 
professional pedagogical education, it is possible to realize the effect of "false preparation" for the 
certification procedures for teaching staff. 

6 There is a risk of increasing the psychological (including emotional and psychological) load on 
teachers associated with the new format of certification of teachers. 

7 There is an actual risk of a conflict of interest in the formation and maintenance of the certification 
commissions at the level of educational institutions, as well as local and regional education 
systems. 

8 There is a risk of a decrease in the teacher's professional and personal self-esteem, which can 
lead to a decrease in the effectiveness of his work. 

9 In connection with the potential introduction of the presented draft model of certification of 
teachers using uniform federal assessment materials, there is a risk of loss (leaving the 
profession) of experienced teachers, which is associated with their justified fears of being 
unsuccessful in this form of certification. 

10 A significant risk is associated with the mistrust of many teachers in the level of professional 
competence of members of certification commissions (and, accordingly, their ability to correctly 
assess the level of competence of a certified teacher, as well as the ability to give high-quality 
and effective recommendations for the further professional and personal development of certified 
teachers - as it implies modified model of attestation of teaching staff). 

11 There may be a risk of professional discrediting of a teacher in connection with the publication of 
the results of his passing certification procedures. 

All the identified risks are to be dealt with - and wrought with – by the school administrators. The relevant 
professional development programmes need to be elaborated, so that the school principals could be 
trained accordingly with this revealed agenda. Despite of the evident demand necessitated by the 
educational context, in the content of the twenty four programmes that were studied within this research, 
the elements were not identified that would be relevant to the risks of the coming teacher attestation. At 
the same time, all those programmes incorporate the aspects of the Russian state educational policy, 
including a mention of the upcoming introduction of the novel teacher attestation. Thus, the issue in 
question is being raised, but no efficient solutions is being offered to the school administrators, which 
would ease their interaction with the teachers in their schools, i.e. the teachers who are inevitably subject 
to the new attestation and go through the attestation-related stress.  

4 CONCLUSIONS 
Thus, according to the results of the study, the fears of representatives of the professional community 
were identified, which they correlate with the existing and potential (predicted) risks of the onset of 
negative social and professional-pedagogical consequences associated with the abandonment of the 
current customary regional-diversified system of certification of teachers in general education 
organizations and the proposed transition to a new - federal, uniform for all subjects - teacher 
certification model. 

Due to the fact that the implementation of this certification model remains on the agenda of the national 
education management system, at the next stage of the study it is planned to analyze the existing 
(implemented) and potential (proposed) approaches to reducing the identified risks, which is supposed 
to reduce the level of social professional tension associated with the adoption of organizational and 
managerial decisions in the field of certification of teachers.  

Though vital of the problem that proved to be for the Russian school system, the professional 
development programmes for the school principals were not found to be in availability in any of the 
professional development institutions of the Russian regions covered by the present research. This 
means that the school administrators are not supported adequately in terms of their interaction with the 
subordinate teachers. Thus, the competency potential of trainings for school principals in attestation of 
schoolteachers is not realized. 

Thus, there still awaits for its resolution the issue of the advancement of the competency potential of the 
cutting-edge programmes that would help to bridge the gap between the traditional content of the 
professional development programmes for school administrators and the relevance of those 
programmes to the information demands of the teachers who are supervised by those school principals 
going through the programmes.  
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VOCATIONAL TRAININGS – A KEY FACTOR IN INCREASING THE 
ENGAGEMENT OF THE HUMAN CAPITAL  

N. Kostova, R. Vasileva 
University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
When it comes to human resources and their capacity, there is no doubt that, both in business and in 
the public sectors, people are perhaps the most important capital that requires continuous training and 
development to respond to the ongoing changes in the environment and in the expectations of the users/ 
clients. It is important not only whether an organization provides opportunities for development, but also 
to what extent it provides funds, tools and support for achieving individual career plans through 
investments in trainings for knowledge expansion and/or acquiring new skills and qualifications. The 
ability for the personnel to achieve their career plans through trainings provided by the organization, has 
a strong influence not only on the motivation, but also on their commitment and loyalty to the employer. 
Therefore, the topic for the opportunities for professional development that employers provide through 
vocational trainings and how this is connected to the employees’ motivation and engagement is notably 
relevant and significant. The main purpose of this article is to explore the dependencies between the 
level of vocational trainings provisioning, motivation and engagement of the staff, based on a research 
conducted in Bulgaria, and to consider the possibilities and prospects for using the European Union 
(EU) programs for human resources development, including in the organizations from the cultural sector. 
As a result of this purpose, the following research tasks are formed: 1) to study the attitudes and 
expectations for career development among people working under an employment contract in Bulgaria; 
2) to study their desire for career development, training opportunities and the motivation and long-term 
engagement with the organizations; 3) to identify the specifics of the public and private sectors in 
Bulgaria and to highlight the presence or absence of good leadership practices in them; 4) to explore 
the opportunities offered by the EU for providing vocational trainings; 5) to make basic conclusions and 
recommendations on trainings provisioning as an opportunity to achieve organizational sustainability. 
The methodology applied in the study includes analysis and synthesis of theoretical researches, a 
survey and analysis of the cumulated statistical data. The methods of bibliographic research, analysis 
and synthesis of publications on the theories of motivation and career development management in 
psychology and science of human resources management are also applied. The focus in the research 
is on the provision of trainings in the organizations in Bulgaria and the attitudes of the employees for 
long-term commitment with the respective employer, both in the business and in the public sectors. 
Based on the inferences, recommendations are developed for expanding the opportunities for vocational 
training through the implementation and utilization of EU programs. The research was carried out with 
the support of the NSF of MES of Bulgaria within the framework of the project "Communication Model 
for an Interactive Educational Environment for Continuous and Postgraduate Professional and 
Continuing Education in the Field of Cultural and Creative Industries", Contract № DN05/1, 14.12.2016 
with head of the project Assoc. Prof. Dr. Rumelina Vasileva, and is based on a wide range of 
bibliographic sources on the subject. 

Keywords: career development, career management, engagement, motivation, qualification, training, 
vocational training.  

1 INTRODUCTION 
Pursuing development and self-actualization is the highest human need, according to Maslow's 
Hierarchy of Needs. This need is constant and accompanies a person throughout his entire personal 
and professional life. In the new and changed environment of the knowledge economy, where 
information and people are the most valuable resources, the requirements and expectations of 
employees, related to the opportunities for development offered by their employers, are also changing. 
More and more people are realizing the importance of owning and developing their professional 
qualifications and skills and desire to achieve their career plans mostly in line with the organizations in 
which they work. Following this, they expect the necessary leadership support and understanding, 
fulfilled in providing trainings and internal professional development programs. Planning the future 
needs of staff with certain qualifications and skills is an important part of the strategic management of 
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an organization. On the other hand, the opportunities not to lag behind the technological evolution and 
changed requirements for different professions, appear to be future capital for the workers, which will 
ensure their success on the labor market. Thus, provisioning professional trainings to the personnel 
leads to increased motivation for work and higher work results and provides sustainable competitive 
advantages for the organization.  

This article presents a survey conducted in the period October – November 2020, among 176 
employees working under an employment contract in both private and public organizations in Bulgaria. 
The results of the study prove the hypothesis that the provision of professional trainings to employees 
increases their commitment to the organizational goals and development and is an important motivating 
factor that business leaders need to recognize and work on. Against the background of the already 
observed staffing problems in the countries in the European Union (EU), the omission or unwillingness 
of the leaders to invest in the continuous professional trainings of the personnel, interweaving this in the 
organizational culture, may lead to deep and difficult to overcome crises in assurance with qualified and 
trained human capital. 

2 RESEARCH METHODOLOGY  
Due to the specific nature of the studied dependencies, as a methodology is used a complex approach 
that includes analysis and synthesis of theoretical researches, the sociological method of the survey 
and analysis of the collected data. To achieve the defined goals and objectives, the methods of content 
analysis of literature sources on the topics of training and motivation and the method of questionnaire 
survey were used. For structuring and analysis of the survey results, quantitative and qualitative 
methods are applied – the methods of description and grouping, tabular and graphical methods, 
comparative analysis. 

3 PROFESIONAL TRAININGS AVAILABILITY AND ITS RELATION TO 
EMPLOYEE ENGAGEMENT 

3.1 Employees’ attitude towards vocational trainings 
An invariable requirement for efficiency and success for all organizations, regardless of whether they 
are from the public or business sector and no matter what product they offer (goods or services, for 
private or public profit), is to bring the business operations in line with customer requirements for 
innovative products, quality, services and technologies. These should be their strategic goals, which 
undoubtedly include the development of the workforce in order to successfully meet consumers’ needs 
and the new conditions imposed by the external environment and the technology growth. The process 
of planning the needs of staff with certain qualities and skills is a deliberate strategic initiative designed 
to build and maintain the necessary human capital, while the organization effectively fulfills its strategic 
goals [1]. 

Planning of the personnel is not just one-time effort, performed at the beginning, with company 
establishment. The dynamic changes occurring around us and the constantly emerging needs of 
customers and partners, require constant reviews of the existing organizational structure and its 
optimization in accordance with market requirements. The provision of vocational trainings, at the 
workplace or outside it, is a process that aims to fill the gaps in the employees’ knowledge and which is 
conducted and funded by the organization itself. But the training programs are also a step in the personal 
and professional development of the employees and therefore training opportunities are an important 
motivating factor, directly related to meeting the basic human need for self-actualization. Higher 
motivation is a prerequisite for higher efficiency and commitment to achieving the organizational goals. 
Following this thesis, it can be stated that the provision of vocational training for employees is an 
investment in ensuring sustainable development for the employer, including for organizations in the 
cultural sector. 

A confirmation of this statement would be seen in the positive trend shown by respondents in the survey, 
about their desire to improve their skills and knowledge: to the question "How inclined are you to 
participate in trainings, related to your current job?", 73% answer that they are very inclined and inclined 
to participate in trainings, 14% are inclined to, but do not have the opportunity due to workload and only 
a total of 13% would not participate or would participate in trainings only if they are obliged. 
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Figure 1. Employees’ attitude towards participation in professional trainings 

In the present study, it is of interest the extent to which people's needs are met by the employers, through 
the training programs offer by them. At EU level, more and more organizations realize the mutual 
benefits of a culture of continuous vocational trainings. It is proven in the practice that the policy of hiring 
trained and high qualified staff can be effective only in a short time period, while in the long term it covers 
many risks – such as – the possibility of internal conflicts, gaps in following the company's goals, staff 
shortages on the labor market, etc. Therefore, to ensure their stability with the personnel, customers 
and partners, many organizations prefer to invest in the retention and internal development of their 
human capital through targeted training activities, in line with the current and future organizational needs 
and plans. Investments in such programs in long term result in a trained workforce that enhances the 
competitive advantages of the organization on the market, while, on the other hand, there are clear and 
achievable career paths for employees to follow motivatedly [2].  

Contrary to global trends, apparently in Bulgaria there is still a significant neglect of the need for 
adequate and timely trainings provisioning. To the question “How often do you discuss your training 
needs with your direct manager?” 55% of the respondents confirm that this happens at least once a 
year, 16% say they discuss their training needs less than once a year and the significant 29% say they 
do not discuss their training needs with their direct manager. Leaders’ commitment to the training needs 
of the employees is critical for the successful and efficient job performance in the surrounding of current 
dynamic changes. Considering the fact that the survey was conducted in the period October-November 
2020, when the Covid-19 pandemic imposed completely new rules of work in many economic sectors, 
the answers to this question indicate the worrying neglect of Bulgarian employers of the ongoing 
changes and the needs employees to be prepared for them – a total of 45% of the respondents do not 
discuss their training needs or discuss them in periods longer than a year and this happens even in the 
dynamic 2020. 

The skills for which employees are hired today, as well as the professional qualifications they have 
acquired, would become obsolete for 5-10 years from now [3] with a trend to reduction in this period, 
which requires timely planning, re-qualification and upskilling, to meet the new requirements. This should 
provoke employers to become accustomed to adapting to change and to plan not only their current but 
also their future needs of technology and qualified staff. Today's professional qualification will obviously 
not be enough to meet the future necessities, so employers should actively work with their employees 
for increasing their skills and knowledge and should do this by offering them appropriate trainings and 
development opportunities. Moreover, already companies aim to find people with certain qualifications, 
but also with an attitude to learning, potential for development and innovations, and the goal is to 
motivate these professionals to develop in order to meet the ever-changing requirements of the 
environment. 

The expectations that employees have as a result of eventual professional trainings show the attitudes 
and tendency for changes in the requirements that the environment, technology and customers impose 
for different positions. In the survey analyzed in this article, the answers to the question "What are your 
expectations as a result of a professional training, related to your current position?" show that 
respondents have many different expectations, but the most of them answered "Stay aligned with the 
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most recent inventions and best practices in my profession" (138), followed by "Acquiring a sense of 
completeness and recognition of achievements" (83), while "Have positive evaluation from my direct 
manager and/or the leadership" is the least expected with only 39 answers  

 
Figure 2. Employees’ expectations as a result of professional trainings 

The obtained data through the answers to this question confirm the assumption that workers are aware 
of the needs for continuous learning and improvement in their qualification, knowledge and skills, that 
are imposed by the dynamic changes in the external environment. There is a strong motivation to work 
and seeking for training results that could be applied in the practice, which is the ultimate goal of any 
work-related training. These needs and requirements of employees have to be recognized by their 
managers as an integral part of a successful development strategy and preparation of both the 
organization for future customer requirements and its employees – for future requisites for their 
positions. Failure to achieve this in one of the two elements would put any organization at risk of future 
crises. This is in high-level valid for the organizations in the cultural sector, where we evidence 
fundamental changes in the professional roles, the way of communication with clients and especially – 
in their expectations. Libraries, for example, have long since ceased to be a place to store books; they 
have become institutions that disseminate knowledge and information in a very different technological 
way than they did it just thirty years ago. Museums and galleries are now a place to acquire knowledge 
in a much more flexible and attractive way than in the past. Digitalization has penetrated deep into our 
lives and people, working in cultural institutions cannot lag behind the new rules of operation and the 
changed expectations of their customers and partners.  

3.2 Vocational trainings availability and engagement 
As already mentioned, the need for realization and self-actualization is the highest human need, which 
could not be fully satisfied. It requires continuous work and mutual understanding about individual 
professional development both from the workers and from their managers / leaders.  

Looking at the data from the presented here survey about provisioning of job-related trainings, it can be 
seen that despite the relatively high percentage of assurance with vocational trainings, there is still work 
to be done: 76% of respondents say they have access to trainings, although 45% of them think that the 
offered trainings are not enough; 7% answered that they do not need trainings related to their current 
job position, while 17% of the respondents answered that their employers do not provide professional 
trainings. The low portion of respondents who believe that the trainings provided to them are sufficient 
(42%), confirms, on the one hand, their willingness to invest time and effort in their professional 
development, and on the other – shows a tendency to insufficient interest from employers about the 
professional development of the workforce.  

With no doubt, the career development of the modern workforce is directly related to the process of their 
training and acquiring higher knowledge, professional and practical soft and hard skills and 
competencies, necessary for the effective implementation of constantly elaborating job tasks and 
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responsibilities, including the retraining in new areas [4]. In pursuing the needs for internal development 
of the personnel in the organization, professional trainings can be defined as a process of a purposeful 
transfer, obtaining and acquiring of knowledge, professional and practical skills and competencies, work 
habits and attitudes required for the successful and effective implementation of the respective work, and 
prepares the employee for a specific position at a given future momentum. The inability to satisfy the 
need for development and self-actualization in the work inevitably affects the degree of commitment of 
the employee to the organization or respective position and because of this, special leadership attention 
is required to the opportunities for professional development provided by the employers.  

There is a clearly observable correlation between employees’ motivation and the opportunities for 
vocational trainings, that is shown by the participants in the hereby presented study (Fig. 3): 78% of the 
respondents, who have access to trainings and think that they are sufficient, are ready to recommend 
their employer as a good place to work. Conversely, only 21% of respondents whose employers do not 
offer trainings, are willing to recommend them as a good place to work, compared to 41% who would 
definitely not.  

When revieweing the data shown in Fig. 3, the relation that requires a high level of attention is how the 
employers’ willingness to invest in professional trainings for acquiring higher qualification or retraining 
affects the motivation of employees. The percentage of people who would recommend their employer 
as a good place to work decreases along with a reduction in the quantity of trainings provided or 
respectively – in their quality. If employees do not consider their employer as a good place to work, they 
are more likely to look for development opportunities elsewhere. Failure to invest now in trainings or 
requalification can be costly in just a few years ahead. In order not to lag behind the transformations in 
the society, the companies need to offer more and more enticing prospects for attracting people and 
retaining them, and at the same time – need to work on preserving the greatest talents in the 
organization or those with unique abilities, skills, knowledge and experience that are essential for work 
and for ensuring continuity, in all sectors and industries. Today the lack of cognizance about the value 
of human resources prepared for the future, puts every organization at risk of losses associated with its 
future level of efficiency and competitiveness. 

 
Figure 3. Access to trainings and employees’ perception about their employer 

The career and professional development in the XXI century are guided by individual choices, personal 
growth and increased individual competence, in accordance with the needs of the market and 
organizations and supported by internal systems for training and retraining. Despite the many external 
environmental factors that influence on job decisions, such as the specifics of the profession, the level 
and duration of periods of unemployment, the specifics of the labor market, the automation of certain 
functions and the opening of new professions [7] – opportunities for professional development remain 
directly related to employee motivation and have a significant impact not only on productivity but also 
on the degree of commitment and loyalty to the employer, as seen in Fig. 4 below. Despite the relatively 
equality in the percentage of those who would not leave their employer even under similar conditions 
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offered by another company, the high percentage of respondents whose employers do not provide 
trainings and who are willing to leave, is still impressive (38%).  

 
Figure 4. Access to trainings and level of employees’ engagement 

3.3 Vocational trainings as per organizations in Bulgaria and available EU 
programs 

The data from the presented here author's research, reviewing offered trainings as per types of 
organizations in Bulgaria, show sensible differences between the public sector and the private 
companies. 84% of the respondents working in private companies have access to professional trainings 
and only 64% of those working in the public sector state to have such. For 24% of the respondents 
employed in the public sector the employer does not provide trainings, while in the private sector the 
percentage is twice as low: 11%. Also, training needs are discussed less frequently in the public sector 
than in private companies: 34% of respondents working in the public sector say they do not discuss their 
training needs with their direct manager, while this percentage among those working in private 
companies is 25%. Although in Bulgaria the opportunities for workers to participate in vocational 
trainings and development are not small, it is apparent that there are still opportunities for improvement 
in the situation in both sectors.  

In the longer term, failure to pay needed attention to employees’ development may lead to lagging 
behind the market and technology requirements and reducing the competitiveness of an organization. 
An analytical article on the necessary qualifications and educational policies of the European Union [5] 
shows that for the period 2018-2020, around 130 million jobs will have to be filled within the EU – many 
of them for relatively highly qualified specialists (managers, professionals, associate specialists) – as 
most of the required staff must be highly qualified (secondary professional and higher level of education). 
Therefore, looking to the future, the outstanding disengagement of a large part of the public sector 
leaders in Bulgaria with the specific needs for staff trainings might lead to deep personnel crises and 
difficulties in retaining qualified employees. With increased competition on the labor market in the EU 
countries, the existance of good leadership practices in employees’ professional development 
management is becoming increasingly important.  

At the same time, vocational training opportunities offer plenty of alternatives. The freedom to choose 
forms of qualification, consistent with the methods of interactive vocational training and complete use of 
technology, contributes to improvement of the quality of obtained qualifications and rationalize the efforts 
of the stakeholders involved in the training process – trainees, teachers, managers [8]. There are great 
opportunities for the organizations that provide trainings and education and that have the capacity and 
can provide support in conducting trainings, creating quality content, didactic support and help in terms 
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of compliance with intellectual property, when organizing and managing training courses for different 
employers.  

Ensuring adequate skills and key competences for the professions that will be retained and for those 
that will emerge in the future, as well as maintaining good quality training, are at the heart of the 
understanding of the importance of continuing vocational education and training for the labor market, 
economy, business and society [9]. The problem of upgrading professional skills and motivating adult 
learning stands with a serious urgency for the professions in the cultural and creative industries. A 
number of publications by project team of the project “Communication Model for an Interactive 
Educational Environment for Continuous and Postgraduate Professional and Continuing Education in 
the Field of Cultural and Creative Industries”, 2016 [10] have consistently analyzed the objective and 
subjective factors for the lack of interest in the development and skills enhancement in cultural and 
creative professional environments, both for workers and employers. There are insufficient investment 
and underdeveloped VET infrastructure for convertible skills development. 

3.4 EU policy in the field of vocational education and training 
It is generally accepted that professional trainings for the staff are organized and funded by the 
employer, but Bulgaria's EU membership allows for a large flexibility for full or partial external funding in 
providing trainings and educational programs. There are European funds for financing the continuing 
vocational education and training (VET), for increase in the qualifications or retraining, which can be 
fully used through participation in programs of the Ministry of Labor and Social Policy (MLSP) of the 
Republic of Bulgaria.  

There are a number of EU initiatives and policies for obtaining higher qualification or retraining, that are 
directed to the working age population, and which employers in Bulgaria could benefit from. 

3.4.1 Operational Program “Human Resources Development” 
This program is funded by the EU and managed by the MLSP and offers a variety of opportunities for 
acquiring new qualifications, increase in the qualification or retraining. For the programming period 2021-
2027 the program is focused on two main areas of impact – support for the labor market and skills 
development and social inclusion. On the first area, the measures will be directed to promote 
employment, for the reform of the lifelong learning system, acquisition of digital competencies, 
development of skills, adapting to change, work-life balance. On the second main priority, the program 
focuses on the provision of reformed social services and active inclusion of disadvantaged people [11].  

3.4.2 “Erasmus +” Program 
This EU program provides training opportunities not only for individuals but also for organizations. 
Institutions and companies wishing to participate in “Erasmus +” can carry out various activities to 
develop and build networks of contacts, including strategic improvement of professional skills of 
employees, building organizational capacity and establishing international partnerships for cooperation 
with organizations from other countries, in order to create innovative products or exchange best 
practices [6]. 

3.4.3 European Social Fund 
The European Social Fund (ESF) is EU main tool for promoting employment and social inclusion – 
helping people get a job (or a better job), integrating disadvantaged people into society and ensuring 
fairer life opportunities for all. It does this by investing in Europe’s people and their skills – employed 
and jobless, young and old [12]. ESF provides a significant budget for activities in support of VET. 
Among its main objectives are the increase of the equal access to lifelong learning, promoting of flexible 
learning processes and improvement of the link between the labor market and education and training 
systems. 

3.4.4 EU VET policy and COVID-19 recovery efforts 
On 1 July 2020, the European Commission (EC) put forward an ambitious agenda to guide COVID-19 
recovery efforts in the fields of employment and social policy. The focus is on skills and VET. The 
proposals include:  
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• The Commission Communication on a European Skills Agenda for sustainable competitiveness, 
social fairness and resilience. The Communication puts forward 12 EU actions aiming to support 
partnerships for skills, upskilling and reskilling and empowering lifelong learning. 

• The Pact for Skills, launched in November 2020 during the European Vocational Skills Week. It 
aims to mobilise various stakeholders to upskill and reskill people of working age and (if relevant) 
through partnerships. 

• The Commission Staff Working Document on the evaluation of the 2012 Council 
Recommendation on the validation of informal and non-formal learning. 

• The Commission proposal for a Council Recommendation on VET for sustainable 
competitiveness, social fairness and resilience. This documents seeks to ensure that VET equips 
the workforce – young and old – with the skills to support the COVID-19 recovery and the green 
and digital transitions in a socially equitable way. The Proposal puts forward actions at the EU 
level to support VET reform with clear quantitative objectives. The proposal is accompanied by a 
Commission Staff Working Document [13]. 

4 CONCLUSIONS AND PERSPECTIVES 
From the above presented research and analysis of the state of the offered professional trainings in 
Bulgaria and the attitudes of the workers in both the public and the private sector, it can be stated with 
a high level of conviction that the provision of opportunities for VET to the employees is a key factor in 
increasing their motivation to work and long-term commitment to the organization where they are 
employed in. 

From the analysis of the presented data several conclusions and perspectives are formed: 

1 The quality of human resources, especially in times of crisis, is a decisive factor for the quality of 
the final product offered and for the competitiveness of the organization. How effective the 
organization is depends on the proper distribution of people with the necessary knowledge and 
skills in the created organizational structure. Therefore, careful planning and investment in staff 
development is needed as a key pledge for future high organizational results. Both employees 
and leaders in the organizations need to be aware of the need to acquire additional or expand 
existing knowledge. The inconformity between the realized by employees needs for training 
opportunities and what companies offer as such, can be a guarantee for future crises, but it is 
also an area for investment and for developing its potential.  

2 The development of employees through VET is mutually beneficial for both parties – It helps 
organizations to be provided with trained professionals who can respond adequately to changes 
in the market environment, also – helps employees to achieve their career aspirations. 
Employees' expectations and attitudes are related to the search for new opportunities and they 
are increasingly active in acquiring new skills, knowledge and work experience. Specially in 
today's dynamic environment, the topic of vocational training is particularly relevant and significant 
and requires more efforts and investments by the employers. 

3 The vocational trainings and training programs provided by employers or by vocational training 
centers, as well as the presence of good leadership practices and organizational culture for 
personnel development, have a direct impact on work motivation and long-term loyalty of the 
employees. Since the need for self-actualization is a basic human need, its proper management 
through investment in staff and building development programs, leads to increased motivation, 
efficiency and commitment to the goals of the organization.  

4 Raising the level of trainings and continuing vocational trainings among the working population in 
the EU is one of the Union's priorities. Evidence shows that progress has been made in raising 
up the skills of the workforce over the last few decades. For example, the percentage of EU 
workers employed in relatively highly skilled occupations (such as managers, professionals and 
associate professionals) has increased: from 32% in 1995 to 43% in 2018. And the percentage 
of people with higher education is almost doubled over the same period from 16% to 30%. The 
targets set by ET2020 are close to being achieved at EU level, even if implementation in the 
Member States is variable [5].  

5 At EU level, there are various programs focused on VET, that employers in Bulgaria could benefit 
from. Although the provision of vocational training in Bulgaria is at a relatively good level, there is 
still work to be done to promote the European VET strategy and the opportunities provided by it. 
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6 The changes in the employment, the occupations and roles that happened as a result of the 
COVID-19 crisis require a purposeful focus on training provisioning and on the opportunities for 
upgrading and retraining citizens of the Union. The EC is already making efforts in this direction, 
showing a high level of awareness of the need to respond to the situation in a timely manner and 
to provide the necessary skills and knowledge to meet the future needs of the society. 
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Abstract 
The work is a comprehensive study of the current education system of the Yenisei District, 
Krasnoyarskiy Krai, Russia. Creating a sound education system – that is the key element in the process 
of a new collaborative economy formation. 

The research focuses on the state of regional preschool and general education. The Yenisei District is 
one of the Far North areas and includes 65 settlements with the population of 22 599 people (as 2019 
reports); there are 13 preschool educational and 14 general education institutions (excluding the 
branches and primary schools). The research is carried out through the field integrated methods detailed 
by in-depth interviews with the regional education leaders, and school directors, as well as analyzing 
the annual reports and other documents provided by the education departments, and organizations, and 
assessing the facilities. 

By examining the services, it has been revealed that there is only 76.1% of facilities are satisfactory and 
meet the official requirements; there is also a shortage of space for educational activities; the schools, 
kindergartens, and extended education lack a sufficient learning and teaching tool-base. 

It is revealed, that, in the District, the number of children who attend preschool educational institutions 
is decreasing, as the number of pre-teen children living in the settlements is falling. In 2019, 2 989 
children were admitted for the basic general education; educational opportunities and career choices 
are very limited; regional educational institutions are implementing the network interaction models; the 
system of extended education for children is available for not more than 68.2% of all schoolchildren. 

A major challenge for the District’s education system is a possibility to build a digital educational 
environment that ensures a high quality and accessibility of education in general; support for orphans; 
development of secondary vocational and extended education; teaching staff rotation. It is also 
necessary to mention about dangerously poor state of some facilities operating in the Far North. This 
work introduces some detailed proposals for improving the education system of the Yenisei District. 

Keywords: Education, Far North, Russian District, network interaction model. 

1 INTRODUCTION 
Many researches consider the key role of education as a life quality indicator [7],[12],[13], which is true 
for the peoples of northern remote areas, as well [1,8]. Thus, the education issues of the northern regions 
are addressed by A.V. Smirnov [12]; socio-cultural modernization of regional education is studied by 
A.Yu. Belogurov [3]; V.A. Kovalevskiy and  V. I. Kirko reveal the development of distance learning[9,11]; 
networking of internal learning resources and integration with other social spheres in the rural community 
are the interest of M.P. Gurianova [4]; E.M. Andreev analyses education, professional maturity, spiritual 
needs, values and behavioral strategies of the youth, indeed, in the education sector [2]; particular focus 
is put on educational management  under the federal state educational standards and the professional 
standard “Teacher” (“Pedagog”) [5], [6]. The problem of education is especially relevant for the remote 
northern territories and can be solved by not only identifying the decisive factors, but also attracting and 
retaining the population to live in extreme climate [13]. 

Still, the education system in some northern areas does not match the general trends in Russia, and lacks 
sufficient infrastructure, skilled workforce, and high quality of education services, and digital learning space, 
which ensures availability high standards for all degrees and requires deeper consideration. Thus, firstly, 
there is a need to investigate the sphere of education in the remote northern areas and reveal the factors 
which shape its development and, secondly, to propose the strategies for its modernization. 
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2 MAIN BODY 
The study aims analyzing the current educational system of the Yenisei District, Krasnoyarskiy Krai, and 
identifying the key indicators for its development. Such choice is explained by several reasons: in short-
term (2018 – 2024), the Angara and Yenisei District will be invested ₽195 bln, as “Yenisei Siberia”, an 
integrated investment project, claims. 2020 has marked an upstream for over-the-Yenisei bridge 
construction (near Vysokogorskiy settlement, by the Government Decree of September 30, 2018, № 2101-
р), expansion and reconstruction of the road network, stimulation of gold mining, as well as timber 
processing modernization. Moreover, new finds of zinc, antimony, lead, magnesite, talc, bauxite, etc. are 
to be explored. By creating new large industrial facilities there will be a way for over 3,000 new jobs. Thus, 
such a complex and sophisticated project calls for experts and workers of various fields. Regarding this, a 
new collaborative economy basically requires a system of sound education, advanced workforce training 
and retraining in the context of the current partial unemployment.  

The Yenisei District is a territory administration unit, the western part of Krasnoyarskiy Krai, and belongs 
to the Far North regions; it includes 26 municipalities and 65 settlements. In 2019, the population was 
22,599 people. (Https://clck.ru/JYeva ) 

3 METHODOLOGY 
- Polling the Department of Education of the Yenisei District, and the head teachers; 
- Studying annual reports of the district education department and other relevant materials; 
- Analyzing the empirical data, observations, interviews, etc. 

3.1 Analyzing Preschool Education  
In the Yenisei District, there are 13 preschool institutions and 15 groups at 14 educational institutions. 
The number of children involved in preschool education processes is in Table 1. 

Table 1. The number of children involved in preschool education processes 

Indicator 2017 2018 Dynamic 
pattern 

2021 
forecast 

% of children (aged 1 – 6) who acquire preschool 
education 

65,10% 63,5% -1,6% 66,5% 

% of children (aged 1 – 6) who is registered for further 
acquiring preschool education 

0,78% 0,25% -0,53% 0,32% 

A decrease in % of children receiving preschool educational services and % of children registered for 
being admitted in municipal preschool institutions in 2018 is linked to a fall in the number of pre-school-
aged children in the settlements. 

3.2 Analyzing Institutions of General Education 
There are 35 educational institutions in the Yenisei region, of which 14 are branches (15 secondary 
schools, 9 general schools (4 branches), 11 primary schools (10 branches)). Table 2 shows the number 
of children studying the educational programs in the Yenisei District. 

Table 2. Statistics on Learners (Students) in 2019 

Program name Number of children studying in 
secondary schools (Yenisei District) 

Number of children who completed 
their school education (as of 2019) 

Compulsory education program 
(internal study mode) 2 989 people 99,1% 

Compulsory education program 
(external study mode) 80 people 75,9% 

Adaptive education program 74 people 100% 
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In 2017 – 2018, the Yenisei District’s costs on general education per a learner raised from ₽ 62.08 thousand 
to ₽ 78.2 thousand due to increased expenditures on raising the minimum rate of labor payment. 

It bears mentioning a positive dynamic in the average salaries for the preschool and general educational 
organizations thanks to changes in the regional payments – 17080.02 (as of January 1, 2017) to 20094 
(as of May 1, 2018) and a 4% salary increase. This rate is reflected in Table 3. 

Table 3. Dynamic in the average salaries for the preschool and general educational 

Year 2016 2017 2018 2019 2020 

Average payments for general staff (₽) 28849,6 29489,9 31709,4 31719,4 31719,4 

Average payments for teachers (₽) 38020,1 38835,1 40826,4 40826,4 40826,4 

Average payments for pre-school 
teachers (₽) 20110,5 20575,6 22608 22618 22618 

The reports and documents point out that the health of buildings has increased from 75% in 2017 to 
76.1% in 2018, as required by the authorities. Such improvements are the result of complying the notes 
made by the oversight bodies, current repairs, and acquisition and replenishment of the material and 
technical resources. 

The documents indicate a shortage of space in the District’s educational institutions; the share of 
students taking part in the afternoon shift increased and in 2018 amounted to 1.41% of the total learner 
body. 

3.3 Analyzing Supplementary Education 
The review on the system of supplementary education in the Yenisei District allows for the following 
conclusion: the % of children (aged 5 - 18 years) involved in supplementary education in 2018 was 
68.16. In the future, this share is to be lifted to 70% as of the total number of children of this age. 

To maintain the number of children receiving supplementary education in different institutions, the 
following measures are taken: 

• creating a modern infrastructure for the system of supplementary education, and enriching the 
material and technical resources; 

• increasing the amount of supplementary education associations that meet current requirements 
of the education system. 

There are some factors which influence the development of the education system in the Yenisei District: 

Educational institutions capability is the thing, which provide the territory with highly qualified labour 
resources and a key indicator of scientific, technical, and socio-cultural development of the region [12]. 
The territory where the “Yenisei Siberia” project is being implemented, has little opportunities for 
obtaining education, and the range of available professions is very limited: Lesosibirsk Pedagogical 
Institute, a branch of Siberian Federal University (Lesosibirsk), Vocational Lyceum #5 (Podtesovo 
settlement), Vocational School #13 (Yeniseisk), and a Vocational Training Center (Yeniseisk). 

Internet availability. The Yenisei District is still in need for a digital educational environment that 
ensures high quality and accessibility of education of all degrees and majors. All educational institutions 
there will be provided with the Internet speed of at least 50 Mb/s by 2024 only. 

Aging of teaching staff. The District also suffers from a shortage of the teaching (Table 4). 
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Table 4. The academic subject for which a teacher is required in the schools of rural settlements of the district 

№ The name of the academic subject for which a teacher is 
required in the schools of rural settlements of the district 

Estimated workload per 1 
teacher (per hour) 

1 Biology 10 
2 Mathematics  11.5 
3 Russian Language and Literature 6 
4 Arts and Crafts (for boys) 9 
5 Foreign Language 4 
6 Computer Sciences 12 
7 Music Classes 8 

To provide sufficient labour, the District supports “Mobile Personnel Reserve”, a municipal project, a 
part of the strategy for the regional education system development, targeting senior students, graduates 
of pedagogical higher and secondary vocational educational institutions, “non-affiliated” teachers (not 
old pensioners, laid-off teachers, and those, who live in a nearby city and are not ready to move for a 
residence in the rural area, etc.) to be assigned for the vacancies. Moreover, there is a problem, typical 
for almost the whole remote territory, i.e. aging of the teaching staff [10]. In the District, educational 
institutions have more than 65% of teachers with more than 20 years of work experience. 

The problem of aging has, to some extent, been solved: up to 10 young teachers come to educational 
institutions annually.  Still, there is a search for relevant content and contemporary in work. 

Content upgrading. The District is developing a network of educational centers, called “Advancement 
Points”, belonging to digital and humanities fields. Since such centers, it is planned to implement the 
projects under such disciplines as “Arts and Crafts”, “Computer Sciences”, “Health and Wellness”, as well 
as the programs of supplementary education in IT, media creativity, chess training, projects, and 
extracurricular activities, etc. The education system of the Yenisei region has won a chance to participate 
in the project “Contemporary School”: upgrading the content and improving teaching methods. 

4 RESULTS 
The research has revealed the following key indicators in the regional education system development 
dynamic (Table 5). 

Table 5. Key indicators in the dynamics of education development 

Education system of the Yenisei District, indicators Current state 
(2019) 

Forecast of indicators 
in % for 2021. 

% graduates of municipal general education institutions (internal study 
mode) with a certificate of secondary education in the total number 
graduates of municipal general education institutions (internal study mode) 

98,3%. 98,02%. 

% of municipal educational institutions with no statements from oversight 
bodies in the total number of educational institutions 75,0%. 80% 

% children (aged 7 – 17 years) involved in various types of recreation, 
health care and activities under the health campaign within the reporting 
period in the total number of learners (7 – 17 years old)  

72,%. 80% 

Preschool education counselling centres  0,0%. minimum 33,3%. 
% of learners involved in supplementary education 40% minimum 75%. 
% of learners involved in scientific and sport events 25% minimum 47% 
% of learners participating in intensive courses  45 minimum 85 people 
% of learners in groups of professional orientation of the total number of 
children studying in art schools of the Yenisei District 28% minimum 48%. 

% of school-age children with improved health indicators of the total 
number of schoolchildren 65% minimum 73%. 
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5 CONCLUSION 
This study has revealed that, in the Yenisei District, the goal of the municipal education program is to 
improve the quality of public and primary, and secondary general education services, both in basic ED 
programs, and in supplementary education. Besides, the project is aimed at providing recreation and 
health improvement activities, and municipal support for orphans and children left without parental care. 

The Yenisei District prioritize the following directions in “Education” development (on educational levels 
and routes): 

Level of 
education Scope and purposes Measures 

Pre-school 
education 

Including availability and increasing quality of preschool 
education. 
Creating new places (at existing institutions) for preschool 
education services, as well as after-school centres. 

1. In the system of pre-school 
and general education, one 
must create equal 
opportunities for time-oriented 
high-quality education, and 
positive socialization of 
children. 
2. Ensure the development of 
supplementary education, 
recreation, and health 
improvement. 
3. To develop family-based 
approaches when dealing 
with orphans and children left 
without parental care; to 
provide budgetary support 
these children, as well as 
other vulnerable categories. 

General 
education 

Including availability and increasing quality of education, as 
well as providing a shift to the 2nd state educational standards; 
introducing an assessment system for the quality of general 
education; developing the material and technical resources, 
inclusive of new requirements in design, construction, and 
reconstruction of buildings; using modern information and 
communication technologies, and distance learning formats. 

Supplementary 
education 

Ensuring modernization and sustainable upgrading of 
supplementary education, as well as its quality and variety of 
resources for social adaptation, diversified development, and 
self-realization of the younger generation, through the 
improvement of organizational and economic mechanisms 
which make this education available for children, and extent its 
network. 

REFERENCES 
[1] R.A. Abramov, “The Development of the Northern Regions of Russia”, Regional Economy: Theory 

and Practice, No. 11, 2008. Retrieved from Journal URL: 
https://cyberleninka.ru/article/n/osobennosti-razvitiya-severnyh-regionov-rossii. 

[2] E.M. Andreev, “The Latest Russian Realities: Integrative Sociological Analysis”, Humanities 
Almanac, vol.1, 2002. 

[3] A. Yu. Belogurov, “Strategy and Methodology of Socio-Cultural Modernization of Regional 
Education: A Two-Decades Experience”, Pedagogy, no.2, pp. 13 – 21, 2012 - 2012. - No. 2. - S. 
13-21. 

[4] M.P. Guryanova, “Vector of Education Development in Rural Community: Choice of the Future for 
the Settlements”, Scientific Bulletin of Petrozavodsk State University, vol.146, no.1, 2015. Retrieved 
from Journal URL: https://cyberleninka.ru/article/n/vektor-razvitiya-obrazovaniya-v-selskom-
sotsiume-vybor-buduschego-dlya-sela-regiona. 

[5] L.A. Didenko, Yu.Yu. Gryzova, “Management in Educational Organization Under the State 
Educational Standards”, Youth and Science of the 21st Century: 18th International Scientific and 
Practical Forum of Students, Postgraduates and Young Scientists, Dedicated to the 85th 
Anniversary of Krasnoyarsk State Pedagogical University named after V.P. Astafyev; Phenomena 
and Trends in Modern Psychology, Education and Educational Management: Proceedings of the 
4th All-Russian Conference of Schoolchildren, Students and Young Scientists, Dedicated to the 
155th Anniversary Georgy Ivanovich Chelpanov, pp. 11 – 13, 2017. 

[6] L.A.Didenko, N.V. Pogorelova, “The Model of Educational Management Under the State 
Educational Standards and the Professional Standard “Teacher” (“Pedagog”)”, Phenomena and 
Trends in Modern Psychology, Education and Educational Management: Proceedings of the 5th All-
Russian Conference of Schoolchildren, Students and Young Scientists, Dedicated to the 110th 
Anniversary of Abraham Maslow, pp. 35-38, 2018.  

0870



[7] V.I.Kirko, E.S. Kononova, “Education as a Key Factor of Innovative and Sustainable 
Development”, Modern Education, no. 1, pp. 12 – 24, 2019, DOI: 10.25136 / 2409-
8736.2019.1.28894.  

[8] V.I.Kirko, V.N. Nevzorov, “Innovative Processes in Siberian Arctics”, Social Dynamics, no. 5, pp. 70 
– 82, 2015, DOI: 10.7256 / 2409-7144.2015.5.15325.  

[9] V.A. Kovalevskiy, V.I.Kirko, E.V.Malakhova, E.A. Vasiliev, “Implementation of Distance Education 
In Remote Territories with Limited Access to High-Speed Internet”, Modern Education, no.4, pp. 
47 – 60, 2014. DOI: 10.7256 / 2306-4188.2014.4.13421 URL: 
https://nbpublish.com/library_read_article.php?id=13421 

[10] The Long-Term Social and Economic Development of the Russian Federation (up to 2020 
Period), Accessed 21.07.2006 , Retrieved from URL: 
http://www.consultant.ru/online/base/?req=doc;base=LAW;n=90601  

[11] T.S. Panina, L.N. Vavilova, “State and Development Prospects for the Modern Pedagogical 
Education”, Professional Education in Russia and Abroad, no. 4, 2011. 

[12] A.V. Smirnov, “Human Potential of Science and Education in Northern Regions”, Regional 
Economy: Theory and Practice, vol.400, no.25, 2015. Retrieved from Journal URL: 
https://cyberleninka.ru/article/n/chelovecheskiy-potentsial-nauki-i-obrazovaniya-severnyh-regionov  

[13] A.N. Shcheglova, “Trends in the Development of Regional Socio-Economic Systems of the Far 
North in the Context of Higher Education Modernization: Dissertation ... Candidate of Science 
(Economics): 08.00.05”, 2013. 

0871



THE BREAK OUT AS A TOOL TO IMPROVE THE ENGAGEMENT IN
VIRTUAL PRACTICES

C. Perea, P. Campillo, J. Roldán

Universidad Miguel Hernández (SPAIN)

Abstract

In the university, as in the rest of educational institutions, the pandemic caused by COVID-19 in the
2019-2020 academic year made us suddenly have to adapt all face-to-face activity to virtual activity.

In the first year of the degrees, the practices in the subjects of mathematics and statistics play a very
important role.It is the most applied activity and the one that is most liked. They develop very important
competencies, in which interaction with the teacher and other classmates is closer and more dynamic.
However, those characteristics that make it attractive and interesting are the ones that are most easily
lost when it has to be taught virtually.

Therefore, at the end of the 2019-2020 academic year and, taking into account that in the 2020-2021
academic year the virtual activity would have to continue to have a considerable weight, we considered
the need to use a motivating tool and, although the practices were virtual, maintained dynamism, interest
and, of course, allowed the student to reach the necessary skills.

The tool that we decided to use for our internships in the statistics subjects of the first year of the degree
in Administration and business creation and the subjects, also of the first year, of algebra and
mathematical analysis of the degree in computer engineering in information technologies has been the
educational virtual break outs.

In a virtual educational break out, students must overcome a series of challenges in which they have to
figure out a series of passwords to progress.
To apply it in our teaching practice, we must know that, in the first place, it is important to pose
challenges that are achievable. The estimated time of the activity must be adapted to the duration of the
practice. In our case, the activity will be carried out with the students connected online with the teacher
so that he is the moderator and explain the challenges if it is necessary.

The contribution of the use of the virtual break out to carry out the practices contributes: work learning
based on challenges, use of gamification techniques. On the other hand, it allows students to develop
different competencies, among which we highlight: critical thinking, the ability to solve problems and
learn to work under pressure.

In this work we present the practices carried out, the results of the satisfaction surveys carried out with
the students, as well as, an analysis of the results obtained in the qualifications, compared with the
previous year.

Keywords: Break out, virtual practices, mathematics, statistics, engineering skills.
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DEVELOPMENT OF THE ADVERTISING SPECIALTY IN HIGHER 
EDUCATION IN CHINA 

Y. Wang 
Peoples' Friendship University of Russia (RUSSIAN FEDERATION) 

Abstract  
The article presents a description of the development processes of Advertising as a specialty in the 
higher education of the People's Republic of China. It provides an overview of the history of the formation 
and development of the Advertising specialty in Chinese universities. The article also considers the 
interaction of the development of the Advertising specialty in higher education with the requests of 
government agencies and of the advertising industry in China. Particular attention is given to the analysis 
of the specifics of government policy regarding Chinese universities, to the content of the Advertising 
specialty curricula in universities and to the organization of specific projects for cooperation with 
advertising agencies and companies as part of the development of this specialty in Chinese higher 
education. There are four stages in the history of the development of the specialty in question in China 
based on social, economic, and historical factors (1. 1983-1991, 2. 1992-1999, 3. 2000-2009 and 4. 
2010 - current time). The relevance of addressing this topic is due to the intensive development of this 
promising specialty and to the search for new forms of training in the Advertising specialty in the face of 
distance learning. The article shows that the development of the Advertising specialty in Chinese higher 
education has certain characteristics that are directly related to state economic development, ideological 
atmosphere, financial situation of universities and higher education standards in China. 

Keywords: Advertising specialty; higher education in China; history of development; advertising; social 
and economic factors; educational standards; market; China. 

1 INTRODUCTION  
Over the past 43 years, following the pursuit of the "Reform and opening-up" policy, China has already 
become the second world economy. The economic mechanism reform, which focuses on building a 
market economy, has significantly promoted the expansion of the Chinese economy and improved the 
living standards and consumption level of the Chinese people. This has resulted in the constant growth 
of market demand, which is seen as an important driving force for the development of the advertising 
industry in China. The training of highly qualified advertising specialists, in turn, is a guarantee of a long-
term positive trend in the high-level progress of the advertising industry [14]. 

The Advertising specialty in Chinese higher education began to develop relatively recently, as compared 
to Western countries, so this specialty can be considered as a fairly new field of study in China. Due to 
a number of historical, social and economic factors in China, the development of Advertising as a 
specialty faced various problems at the initial stage. However, Chinese advertising specialists have 
been actively working to find the best way to advance advertising research in accordance with the factual 
situation. 43 years later, higher education in modern China has managed to form relatively advanced 
and high-quality personnel training system for the advertising industry. 

In this article, the Advertising specialty in higher education in China is the object of research. The 
subject of research can be presented as follows: history of the formation and advancement of the said 
specialty in China, theses of Chinese official educational programs and documentation on the 
Advertising specialty, features of personnel training in the context of interaction with government 
agencies, with the advertising industry and in line with the current trends in the development of the latter. 

The article singles out four stages of the formation and advancement of the Advertising specialty in 
China on the basis of different guidelines for the development of this specialty in the Chinese higher 
education systems. These guidelines are associated with the state policy in the field in question, with 
the needs of the domestic and foreign markets and with a number of other social and cultural factors. 

The aim of this research is to identify specific features characteristic of the development processes of the 
Advertising specialty in China and to analyze their advantages and disadvantages. The set aim determines 
the range of objectives that need to be attained within this article: 1) description of the history of the formation 
and development of the Advertising specialty in China; 2) presentation of important documentation on the 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
0873



development of the Advertising specialty in China; 3) analysis of the specifics of the advancement of the 
Advertising specialty in China. 

The material for this study is constituted by the following: official websites of Chinese universities (Peking 
University, Sichuan University, Communication University of China, Xiamen University, etc.), statistical data 
and documentation from Chinese government agencies that deal with advertising in higher education (the 
"World-class universities and first-class disciplines" strategy of the PRC, 'Opinions on Promoting the 
Implementation of Advertising Strategy', 'State Educational Standard of the PRC', etc.), articles on the history 
of the development of the Advertising specialty in China written by Chinese scholars (Song Hongmei, Ying 
Libing, Zhao Qing, Tang Menghan, Ding Qiongjie and others).  

2 METHODOLOGY 
The article employs the following research methods: the descriptive and diachronic method to evaluate 
the dynamics of the development of the Advertising specialty in China, the statistical method to describe 
the change in the number of Chinese universities where the specialty in question is taught; the 
typological method to classify the features of the advancement of this specialty in China during certain 
periods. 

3 RESULTS 

3.1 The Advertising Specialty in Higher Education in China 

3.1.1 First Stage: 1983-1991 
After the emergence of the People's Republic of China in 1949 with a view to implementing socialist 
modernization and establishing a new ideology and cultural hegemony, the Central People's 
Government of China began to reconstruct the old education system and build a new socialist education 
system. Many social sciences originating from Western countries, including Advertising Studies, were 
abolished till the 1980s due to ideological factors [2]. 

In 1978, due to the depoliticization and deideologization processes, the system of higher education and 
science in China became open to Western countries, while the influence of the socialist countries was 
gradually decreasing [1]. But even after the pursuit of the "Reform and opening-up" policy in China, the 
legitimacy of advertising was still questioned. However, thanks to the support of the CCCPC Minister of 
Propaganda Hu Yaobang and Chinese scholars, advertising was nevertheless officially recognized as 
ideologically appropriate, which became an important prerequisite for the development of the advertising 
industry. These changes cleared political obstacles and fostered the progress of advertising in China 
[4]. Therefore, 1979 marked the start of active development of the advertising industry, which 
accordingly resulted in the demand for education in the field of advertising. 

At that time, apart from doubts in the ideological sphere, the lack of a theoretical base and system for 
the Advertising specialty also posed an urgent problem hindering the development of this specialty at 
the initial stage. In order to solve this problem, Chinese scholars started introducing many international 
theories related to journalism and communication science, which had a significant impact on the 
development of political discourse in China [2]. In 1982, a renowned American researcher in the field of 
communication theory Wilbur Schramm visited Chinese universities. In November of the same year, the 
first all-China conference on communication research was opened at the Chinese Academy of Social 
Sciences. By the decision of the conference, American communication research became available to 
Chinese scholars again, and the latter also began to conduct domestic research on advertising. These 
events marked the start of the official development of Advertising as an academic discipline in China. 

It was only a year later, in 1983, that Xiamen University launched the Advertising specialty for the first 
time in China. This event can be considered the beginning of the advancement of Advertising as a field 
of study in Chinese higher education [4]. However, the lack of professional faculty, curriculum and 
teaching materials complicated the creation of this specialty at Xiamen University significantly. For this 
reason, the founders Yu Yelu and Xu Zhucheng hired Chinese specialists from the advertising industry, 
Chinese instructors teaching at Faculties of Chinese Language and Journalism, and international 
scholars, and together, they developed the curricula [7]. This is why, on the one hand, the elaboration 
of the educational program on the Advertising specialty at Xiamen University during this period was 
based on knowledge of Journalism and Philology and was guided by European and American models 
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in terms of theory. On the other hand, this development took into account the requirements of the 
Chinese advertising industry [2]. 

At the initial stage of the formation of the Advertising specialty in Chinese universities, the lack of 
resources, funds and personnel was virtually a common problem. To solve this problem, close 
cooperation, which involved exchange of resources and mutual support, was established between the 
government, universities and the advertising industry. For instance, universities had all classes designed 
in accordance with the standards of the advertising industry thus enabling graduates to immediately 
engage in practical work after graduation. Due to the lack of faculty, universities sometimes invited 
advertising industry representatives to give lectures. To tackle financial problems, teachers and students 
sometimes carried out joint advertising projects commissioned by employers of advertising agencies. 
The money they earned was used to purchase textbooks, equipment and other things necessary for 
teaching and research. Therefore, the utilitarian approach became an inevitable choice for the 
development of the Advertising specialty in Chinese higher education in line with the factual situation at 
the initial stage [4]. 

3.1.2 Second Stage: 1992-1999 
In 1992, the southern tour of the former state leader Deng Xiaoping helped China to completely 
overcome ideological obstacles to the development of a market economy. Following this important 
event, in order to enhance the economic policy of "reforms and opening-up", the PRC State Council 
issued an order "On Accelerating the Development of the Tertiary Industry"[9] and adopted a strategy 
focused on "reinvigorating the country through science and education"[10]. These government decisions 
attracted a large amount of foreign investment in the Chinese market, which has led to an active 
expansion of the advertising industry and an increase in the demand for specialists in advertising. This 
marked the start of the second stage in the development of the Advertising specialty in higher education 
in China [3]. 

During this period, the need for training specialists familiar with the strategy and tactics of advertising 
became obvious for higher education representatives. Accordingly, all educational programs were 
devised with due consideration for this main idea. Besides, in order to develop curricula corresponding 
to the factual situation in China at that time, academic conferences on the Advertising specialty were 
very often held by universities offering this specialty, and by advertising communities from the 
advertising industry in different cities. 

At the second stage of development, training on the Advertising specialty in Chinese universities was 
closely linked with the services of advertising agencies. Classes involved such modules as marketing 
research, planning, creative idea, media selection and performance evaluation. In addition, at that time, 
the educational program on Advertising contained courses on enterprise management, because in some 
universities, the Advertising specialty was originally part of the Faculty of Management. Such an 
educational program simultaneously took into account both the theoretical foundations of training and 
the practical requirements for future advertising industry workers. The modern educational program on 
the Advertising specialty in China is built on the same principles [3]. 

After that, Advertising developed steadily in Chinese higher education, many well-known Chinese 
universities (Peking University, Sichuan University, Fudan University, Wuhan University, etc.) gradually 
began to launch bachelor's degree programs on the Advertising specialty. 

During this period, the high level of demand for Chinese advertising specialists in the domestic market 
due to the rapid development of the advertising industry, and the large number of studies conducted on 
advertising helped Advertising education gain recognition in the Chinese higher education system and 
earn the right to personnel training at a high level. In 1993, the Communication University of China 
began to admit the first master's students in Advertising, then in 1994, Xiamen University also started 
the admission of applicants for a master's degree program in Advertising. 

Besides, in the professional research area, Chinese scholars were actively engaged in their own 
research activities, which were becoming increasingly important. The effectiveness of Chinese 
researchers can be proved by the fact that they successfully responded to the advertising industry 
requirements. Therefore, the research community and the advertising industry managed to establish a 
harmonious relationship. On the one hand, scholars studied and discussed problematic aspects of 
advertising, maintained order in the advertising industry, criticized negative processes and phenomena 
from a professional point of view, guaranteed the legal rights of workers and enterprises, and assisted 
in solving practical problems. On the other hand, thanks to this, researchers received a “scope of work” 
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and additional resources for the development of research. External factors appear to have significantly 
influenced the development of research on advertising in China [4]. 

3.1.3 Third Stage: 2000-2009 
In the 21st century, due to China's accession to the World Trade Organization and the development of 
the Internet, globalization and new technologies have changed the traditional advertising industry in 
China. Therefore, the study of advertising in higher education has also undergone changes, which 
started with the entrance of the corresponding specialty into the third stage of its development. First of 
all, the number of universities offering the Advertising specialty rapidly increased: in 2004, the specialty 
existed in 111 universities, and in 2008, it was already available in 231 educational institutions. 

In addition to the growth in the number, Chinese universities also saw qualitative changes: a new stage 
in the training of highly qualified advertisers began. This is mainly due to the fact that Western theories 
were no longer adaptable to the conditions of the Chinese market, therefore, Chinese universities 
needed to prepare specialists capable of solving numerous theoretical and practical problems in the 
Chinese market. As a result, in 2000, the Communication University of China began to admit the first 
postgraduate students to the Advertising specialty. After that, Wuhan University, Xiamen University, 
People's University of China, Peking University, Fudan University and several other universities received 
the right to admit graduate students to the specialty in question. 

The master's and postgraduate education significantly improved the professional level of the Chinese 
faculty, which made a positive influence on the research on advertising and the development of this field 
of study in China. Thanks to the improvement in the quality of education, the Advertising specialty 
acquired a high academic status and ranked second after Journalism which topped the list. 

During this period, Chinese specialists began to pay more attention to fundamental Advertising 
education, which led to the establishment of multiple research organizations for the study of advertising, 
e.g., Xiamen University Center for Brand and Advertising Studies, Peking University Research Institute 
of Modern Advertisement, Wuhan University Media Development Research Center, etc. In addition to 
the creation of research organizations, this stage was marked by the appearance of a number of 
research journals devoted to research on advertising, e.g., «Journal of Advertising Research», «Market 
Observer and Media», etc. [3]. 

The growing value of practical training during the period discussed enhanced cooperation between 
Chinese universities. Thus, since 2005, the China Educational Research Association and the 
Communication University of China have been organizing an annual joint student advertising art 
competition. Students from over 1000 Chinese universities take part in this competition, it is supported 
by many companies which participate in the organization of examinations and consultations. This 
competition is considered the most advanced and large-scale student practical advertising platform. 

To increase the practical skills of students, universities designed special curricula, e.g., apart from 
theoretical training, Xiamen University uses advertising projects of enterprises as teaching materials. In 
the third year, Advertising students of this university undergo practical training in these enterprises with 
the goal of comprehensive preparation for work in the advertising industry. Therefore, after graduation, 
Chinese students can immediately start work and receive recognition from employers. 

3.1.4 Fourth Stage: 2010 – Present 
Since 2010, digitalization has significantly changed the way information is transmitted, and has 
contributed to economic transformation. These colossal changes have placed new demands for 
personnel training on various specialties in Chinese higher education, including Advertising specialists. 
To align Advertising education with the requirements at the new stage, Chinese universities have begun 
to apply new measures [4]. 

Chinese higher education assumes responsibility for the intellectual support of transformation processes 
in China. The “World-class universities and first-class disciplines” [11] strategy and the pursuit of closer 
integration of learning and production call for bringing higher education in China to a new quality level 
and at the same time provide it with a new space for development. In addition, international competition 
in the higher education system is becoming increasingly tough. Over the past 30 years, the Chinese 
educational model on the Advertising specialty has become largely outdated, therefore, in 2012, the 
General Office of the PRC State Administration for Industry and Commerce devised the official 
document “Opinions on Promoting the Implementation of Advertising Strategy"[8]. It discusses the need 
for interaction between higher education and professional training of specialists for the advertising 
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industry, the integration of education and advertising production, and the formation of a model for joint 
training by universities, advertising industry organizations and advertising companies. 

Besides, in 2018, the PRC Ministry of Education officially presented the first state educational standard 
in the history of higher education in the new China. According to the state standard [6], education and 
teaching on the Advertising specialty should nurture a stable and correct political position in students. It 
is necessary to consider the needs of the development of state political, economic and cultural 
engineering as the basic principles and guidelines of Chinese higher education, as industry standards 
in accordance with the needs of society. These principles should be at the core of the training of 
practical, interdisciplinary and innovative personnel, who will adhere to the Marxist understanding of 
journalism, assume the right political position, possess knowledge and abilities in the field of information 
communications and media of all types, and of international personnel having a global outlook and 
knowledge of intercultural communication. 

Therefore, in the new period, Advertising education in Chinese higher education should promote the 
development of the advertising industry. It is for this reason that since 2010, due to the introduction of 
digital technologies, Advertising education in China has once again updated its development trends and 
moved to the fourth stage of its development. During this period, Chinese universities have carried out 
a reform of the educational program for advertisers in accordance with the current situation. First of all, 
courses have been adapted to the use of digital technologies, and corresponding programs have been 
launched by Chinese universities [12],[13],[15]. Thus, in 2010, the Communication University of China 
became the first Chinese university to open the Internet and New Media specialty. This specialty allows 
advertisers to study new media and their impact on the audience in detail. Following the Communication 
University of China, other Chinese universities have also begun to gradually change their curricula and 
introduce new programs that incorporate digital marketing, new online media, web design and other 
relevant courses. For instance, Shanghai University and the Vision Star advertising company created a 
joint research institute thus enabling students to familiarize themselves with the current situation and to 
master the necessary applied competencies in the Advertising specialty in the new era. 

At the same time, some problems have been discovered in research in the field of advertising [5]. These 
problems are due to the fact that the development of Advertising as a field of study in higher education 
in China is predominantly utilitarian in nature. While Chinese scientists pay a great deal of attention to 
various applied issues in the study of advertising, they often ignore the investigation of such aspects as 
the culture of advertising, critical research on advertising, etc. [4]. This opens up great research 
prospects in the development of theoretical studies on advertising in the new era. 

4 CONCLUSIONS 
The analysis of the similarities and differences in the development of advertising as an academic 
discipline in higher education in China can be summarized as follows: 

The emergence of Advertising as a field of study in higher education in China is seen as a result of a 
series of political, ideological and economic changes in the country, which feature "reform and opening-
up" as a particularly important factor. At the initial stages of the development of Advertising as a 
specialty, China used Western experience when devising educational programs on this specialty. 
However, the imitation of Western experience overlooked the reality in Chinese society to some extent, 
which hindered the further development of the Advertising specialty in higher education in China. 

At the start of the development of the specialty in question, higher educational institutions in China 
encountered economic problems. To tackle these problems and to overcome the difficulties arisen, 
universities organized cooperation with the advertising industry and the government for mutual support 
and exchange of necessary resources. 

In China, Advertising programs and curricula are utilitarian in nature. This is primarily reflected in the 
fact that from the very beginning, all educational programs are developed in accordance with the 
advertising industry standards and adapt to the current economic situation in China and abroad. In 
addition, the Chinese advertising industry and the Chinese government provide ongoing support to 
universities. 

Currently, the development of the Advertising specialty in China shows tendency to adapt the 
educational process to the requirements and challenges of the digital age, which ensures and fosters 
further development of this specialty and the advertising industry in the future. 
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USING 3D PRINTING AND AUGMENTED REALITY FOR TEACHING 
AND LEARNING IN MECHANICAL ENGINEERING HIGHER 

EDUCATION 

Răzvan Gabriel Boboc, Csaba Antonya 
Transilvania Uiversity of Brașov (ROMANIA)  

Abstract 
Nowadays, the convergence of different emerging technologies and the proliferation of mobile devices 
provides solutions for the creation of new teaching and learning methods at university level in the field 
of engineering. This article presents the combination of 3D printing and a Mobile Augmented Reality 
(MAR) application designed to improve the spatial visualization of students for the Mechanisms 
discipline within the Faculty of Mechanical Engineering of the Transilvania University of Brasov. The 
article describes the application development process and presents the result of an evaluation that 
included a number of 20 students. Putting together 3D printed models and animated virtual models, 
video and text superimposed in the real world brings benefits in understanding and increasing 
students' interest in learning. 

Keywords: Augmented Reality, 3D printing, learning, mechanisms. 

1 INTRODUCTION  
With technological advances, the ways of teaching and learning in higher education need to be 
updated to become more productive and interactive. Pedagogical practices had to keep up with 
technological innovations so that students could learn the skills needed to get hired after graduating 
from college and be prepared for the 4.0 industrial revolution [1]. For the 21st century, four learning 
skills have been identified and defined, called the 4Cs: communication, collaboration, creativity, and 
critical thinking [2]. Technology supports these 4Cs through various tools, devices and software so 
that students can develop each of these skills more easily and engagingly.  

Augmented reality (AR) is one such example, the technology that makes it possible for virtual 
elements to be integrated and become part of the real world. Virtual elements can be 3D objects, the 
information in the form of text or multimedia content, which can be viewed via mobile devices 
(smartphone, tablet) or dedicated immersive glasses [3]. The number of mobile phone users has 
increased dramatically and it can be said that the vast majority of students in higher education own a 
mobile phone and access it daily. It is used for texting, calling, checking social media, and Internet 
search, but also for checking the lecture notes [4]. Teachers can take advantage of this ‘addiction’ of 
students by offering the possibility to use AR applications directly on their smartphones. Such 
applications can be used in lessons and they have the ability to improve the learning process, 
increasing the interest and attention of students. 

Research studies have shown that this technology has benefits for the 4 skills of the 21st century: 
creativity [5], collaboration [6], communication [7], and critical thinking [8]. Using AR, educational 
content can become richer and more engaging, providing students with improved experiences. 
Predictions say that AR will become an agnostic platform in the near future, meaning it can be used on 
any mobile device [9]. Thus, the technology will support the learning using portable digital devices (M-
learning), which represents a change in teaching methodology and creates collaborative tools to learn 
and interact [10]. Some examples of AR use that can enhance teaching and learning in higher 
education are presented in [11]. Teachers play an important role in getting students involved in 
different types of activities in the learning process and are key factors for the integration and 
acceptance of technology in education [12]. The period in which universities have moved their 
teaching online due to the COVID-19 pandemic has contributed to changing traditional learning 
practices and thinking of solutions that will benefit both students and teachers, by integrating new 
technologies and transforming teaching experiences. 

3D printing (3DP) also provides several opportunities for new learning practices in educational settings 
[13]. The use of 3D printing allows bringing objects from the virtual world to the real one so that they 
can be analysed and manipulated by students. 3D printing technology can be used in combination 
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with AR to provide students the opportunity to learn the process of 3D printing [14] or to view 3D 
models on a smartphone screen [15]. 3D printed components can be used as test models for 
understanding certain phenomena in laboratories. 

Thus, in our vision, AR and 3D printing are two technologies that contribute to the learning process, 
also participating in the achievement of the objectives related to the 4C skills (Fig. 1). The combination 
of the two technologies has the potential to change how scientific information is presented in the 
course and laboratory classes of different disciplines within the curricula of higher education. The 
content must be designed in such a way as to require the attention and motivation of the students and 
to involve them, to determine them to collaborate and to develop new ideas. 

 
Figure 1. AR and 3DP supports the learning process 

In this paper, we propose the use of the two technologies presented above to promote learning in the 
discipline Mechanisms for students of a Faculty of Mechanical Engineering. 3D printing is used to 
create laboratory models, which will be used to make it easier to understand the movement of some 
fundamental mechanisms. Augmented Reality is used to visualize 3D models of mechanisms and to 
learn the names of their components.  

2 METHODOLOGY 
The students from Mechanical Engineering of Transilvania University of Brașov study in the second 
year the discipline Mechanisms, where they must become familiar with the analysis and 
representation of some fundamental mechanisms. The course covers the study of linkages, gears and 
cams, focusing on kinematic and dynamic analysis. During the laboratory classes, students have the 
opportunity to study according to a guidebook [16], which is structured in several chapters and 
contains for each of them a theoretical part and problems proposed to be solved. Structural analysis, 
in which students must identify the types of mechanisms, links, joints, and calculate the degree of 
freedom, is an important part of laboratory classes. Traditionally, this is done according to 2D figures 
present in the guidebook, but this often becomes tedious and indifference occurs among students, 
who are usually more open to new and attractive things. 

In order to provide them with an easier and more interactive way of learning, laboratory models of basic 
mechanisms present in the specialized books have been created using 3D printing technology. Two 
models of 3D printers were used for this procedure: Original Prusa i3 MK3 and Symme 3D (Fig. 2). 

The 3d printing process was carried out as follows: 

• the mechanism has been designed so that the dimensions of the links correspond to the desired 
movement and fit on the printing surface of the available printer models; 

• the model was tested using software tools such as AutoCAD and MSC Adams, then 3D models 
of each link of the mechanism were created using SolidWorks 2016 design tool; 

• the links were assembled using the same software and the model was tested in animation 
mode; 
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• after the model was validated, the next step was the actual printing process: the parts were 
converted to .STL format, then inserted into the printer's dedicated software (Prusa Slicer, 
ideaMaker) and the G-code containing the printing instructions for the 3D printer was generated;  

  
Figure 2. 3D printers 

• the pieces were printed one by one and then they were assembled; for this part, aluminum 
metal elements, screws, nuts, washers were used (Fig. 3), resulting the final product – model 
that can be investigated and manipulated by students to more easily understand its movement. 

 

 

 

  
Figure 3. Printed parts, addition of metallic elements and the final assembled product  

The next step was the development of a mobile AR (MAR) application with several display 
possibilities. The application called ARMecs (Augmented Reality for Mechanisms study) was designed 
in the first phase to improve the content of a guidebook for the laboratory classes. Then, the 
functionality was extended as will be seen below. 

The architecture of a typical MAR system is in accordance with the one shown in Fig. 4. The user can 
see a virtual content superimposed or included in the real environment through a mobile device. One 
can interact with the virtual elements, and the process of determining the user's position and 
orientation in the environment is called tracking. Tracking can be done with sensor-based, image-
based, or hybrid methods [17]. Image-based methods use a visual cue to determine where the AR 
content is positioned. 

ARMecs application uses two types of targets that can be detected and tracked: image targets and 
object targets. The images are 2D representations of some mechanisms from the laboratory 
guidebook, and the objects are the models created by 3D printing. The virtual content is of 3 types: 
animated 3D model, video with the moving mechanism or text superimposed over the model, 
representing the name of the mechanism, the names of the components, as well as the visual clue 
related to the direction of links’ movement.  

The software development process of the MAR application involves the following steps: 

• Creating the 3D model of the mechanism – this step was realised in SolidWorks 2016 as it was 
described above and the model was animated using a motion analysis tool. The animation was 
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exported in .fbx format using a plug-in (SimLab FBX Exporter) and recorded with a screen 
capture software while moving the 3D model of the mechanism. Thus, two types of virtual 
content resulted: animated 3D model and video with the moving mechanism; 

• Target creation – the targets were created using Vuforia Target Manager for two types: 3D 
objects and images. The 3D objects (printed models) were scanned with the Vuforia Object 
Scanner, then inserted into the Vuforia Target Manager, where a downloadable file was created 
as a package that can be used in Unity. For the images, pictures were taken from the 
guidebook and the images were uploaded in .jpg format in Vuforia Target Manager, resulting a 
file compatible with Unity; 

• Creating the application for Android - using the Unity development platform, the application was 
implemented, consisting of the integration of the targets generated with Vuforia and the virtual 
content to be displayed. The result obtained after building is an .apk file that is copied to the 
memory of an Android mobile device, then it can be installed and tested. 

 
Figure 4. AR_Mecs system architecture 

The block diagram of the software development process of the application is presented in Fig. 5. It can 
be seen in the figure logos of all the software used: SolidWorks, Vuforia Object Scanner, Vuforia 
Engine, Prusa Slicer, ideaMaker, and Unity. 

The final product is the application installed on the mobile phone that can be used by the student to 
view the moving mechanisms and the names of its components. The displayed virtual information 
creates a closer image between the object and the presented concepts, so the acquired knowledge is 
learned more easily and kept longer in the student’s memory. 

 
Figure 5. AR_Mecs software diagram 
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3 RESULTS 
Up to now, a number of seven mechanisms have been developed with the help of 3D printing 
technology, which have been assembled and can be used as laboratory models: a four-bar linkage, a 
crank-slider mechanism, a tilting mechanism, a windshield wiper, a front loader, a cam-follower 
mechanism and a planetary gear. Some of these models are shown in Figs. 6. 

  
Figure 6. 3D printed mechanisms 

Experiments with the AR application were performed in a previous study [18], in which two of the three 
types of virtual content presented in this article were evaluated. The updated ARMecs application was 
presented to a number of 20 students, who tested it and made a series of recommendations. Most of 
the students were satisfied and impressed by both the printed models and the MAR application, 
stating that they are useful, interesting, or that it is a spectacular result, but a series of 
recommendations were also made. Of these, the students were dissatisfied with the fact that they 
could not interact with the 3D object and it was suggested to include the possibility of actuating the 
driving link of the mechanism so that the movement can be performed by the user when he/she 
wishes. Also, another suggested feature was to be able to move and rotate the virtual object. There 
were also some recommendations related to performance, camera focus, menu improvement, but also 
to include other virtual elements, graphics, forces, to help in the analysis of the movement of the 
mechanisms. 

 
Figure 7. Viewing of different virtual elements with ARMecs 

For the evaluation of the AR application, a set of questions were asked to the students after testing it 
according to the questionnaire from [18]. The questionnaire includes 23 items grouped into 5 
categories: perceived usefulness (PU), perceived ease of use (PEoU), perceived enjoyment (PE); 
attitude toward using (AtU), and intention to use (ItU). All answers to the questions were based on a 7-
point Likert scale (with “1” = “strongly disagree” to “7” = “strongly agree”). The values obtained for 
each item were the converted into 0–100 scale. The average values for each category are presented 
in Figure 8. 
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Figure 8. Boxplot of answers to the questionnaire 

4 CONCLUSIONS 
This paper described the process of creating a teaching tool based on 3D printing and AR to help 
mechanical engineering students in understanding concepts related to the movement and analysis of 
fundamental mechanisms. The application called ARMecs was tested on Android devices and 
received positive feedback. 3D visualization of moving mechanisms is useful because it gives students 
a better sensation of dimension and perspective, and they can more easily understand how a 
mechanism works. Also, integrating text with the names of mechanisms and their components helps 
them learn faster and retains a longer time in their memories due to the visual connections that are 
made between the model and the overlapping text. 

The two technologies offer the benefit for education, completing the classic content of the discipline 
with various representations. Considering the feedback received, we plan to continuously improve the 
application by adding new features and visual elements. It is also desired to print several mechanisms 
and update the functionality of the application by including them and developing the possibility of 
control. In the future, we want to conduct a study with a larger number of participants and to expand 
the compatibility of the application for other operating systems and for other devices (such as smart 
glasses). 
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THE TRANSITION FROM FACE-TO-FACE TEACHING TO 
VIRTUALITY USING A BUSINESS GAME 

J.M. López-Sanz, A. Penelas-Leguía, P. Cuesta-Valiño, E. Nuñez-Barriopedro 
University of Alcalá (SPAIN) 

Abstract 
Starting from the usefulness of business games as teaching-learning instruments, the objective of this 
work is to analyze how a Business Simulation Game, MSM02, already used successfully in face-to-face 
teaching (for which it was conceived), still works as a transition to virtual teaching. Its implementation 
and adaptation to the online environment was carried out using the resources of the Black Board 
Collaborate (BBC) platform of the University of Alcalá (UAH). The students were organized by teams 
that simulated companies that competed in a market, and in a collaborative way and with the teacher's 
guidelines, they made use of various resources of the virtual platform to discuss and make the various 
business management decisions that they considered appropriate. In this way, thanks to the 
technological resources of the BBC platform, it contributed to improving the teaching quality in the 
Marketing and Market Research Area of the University of Alcalá and promoting this transition towards 
more virtual teaching. 

Keywords: Business game, Business Simulation Game, BBC, MSM-02, virtualization. 

1 INTRODUCTION  
The role of the University in our society must be to promote active, reflective and critical learning, from 
the collaboration between teachers and students (Margalef and Pareja, 2008; García-Miranda and 
Durán, 2020 and Beltrão and Barçante, 2019). The acquisition of competences, a key aspect to be 
highlighted in the new scenario, must start from the basic principles of quality, mobility, diversity and 
competitiveness (Núñez, Cuesta and Penelas, 2011). 

Among the innovations incorporated in this new situation, the effectiveness of business games or 
business management simulators has been proven, which prove to be a powerful instrument for 
teaching and learning about business administration. 

There is a large bibliography that shows the interest of gamification as an effective teaching-learning 
instrument, (Misfeldt, 2015; Edelheim and Ueda, 2007; Lucas, 2007; Kikot et al, 2013, Fajardo and 
Vaca, 2017, Ardila-Muñoz, 2019 and Pegalajar, MC, 2021). In all of them, it is verified how students 
improve their knowledge through this vehicle, and there are many empirical evidences that suggest 
there should be, in the studies of Business Administration, an effective implementation of learning based 
on business simulations ( Loon et al, 2015; Misfeldt, 2015; Sequeira and Fanha, 2013 and Bikovska, 
2014). The use of gamification strategies in education has been positive for its motivational 
reinforcement (Torres-Toukoumidis et al, 2018) and for encouraging analysis, decision-making and 
evaluation in students (Garizurieta et al, 2018). 

Through this teaching innovation tool, students make business decisions in such a way that the results 
obtained by the virtual company do not depend solely on the decisions made for said company, but on 
the competitive environment of the companies that are part of the simulated environment. 

In this situation, and thanks to what we consider to be a powerful business administration learning tool, 
a simulator was introduced in the last years of the degrees where the Marketing Strategies subject is 
taught, and as a complement to the learning of the subject, a business administration simulator face-to-
face: the Business Game MSM-02 (Santesmases M., Universidad de Alcalá, 2002). It consists of a 
computer program that simulates a business reality, in which various economic events occur. 

This paper presents the results after the adaptation of the MSM 02 business game, from its face-to-face 
version for which it was developed, to a virtual one. The face-to-face version, already used with great 
acceptance, in the practices of the subject "Marketing: Strategies", subject, is taught in the degrees of 
ADE and DADE of the UAH. 

During the 2020-21 academic year, it was decided, for external reasons, to carry out a process of change 
and adaptation of this activity from a face-to-face environment to a virtual one, using the resources of 
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the Black Board Collaborate (BBC) platform available to the UAH. To check the adequacy of this change, 
the degree of satisfaction of the students with the new online version of this learning tool was analyzed. 

This work is part of the Teaching Innovation Project “Quality education through the improvement of skills 
to access employment through gamification (learning based on games and playful experiences), which 
is among the projects carried out by the Group of Teaching Innovation of Excellence INDOARMA, 
teaching research group in the Marketing area (UAH-GI-20-125) 

The objective of this research is to analyze the degree of satisfaction of the student who participates in 
the application of the Business Game MSM-02, in its virtual version, through resources from the BBC 
platform of the University of Alcalá. It is expected that this simulator, in its virtual version, contributes to 
the improvement of teaching quality in the acquisition of competences by students in their teaching-
learning process in the Marketing Strategies subject. The information was obtained from a survey carried 
out among the students of this subject at the end of the course (2020-2021 academic year), to know 
their assessment and degree of satisfaction with this tool. 

With this virtual adaptation of the Simulator, teaching formulas are searched that, through collaborative 
work by students in a virtual environment and with the help of teachers, allow in particular: 

• To feel part of a team (company) with which they have to investigate and deliberate to make 
business decisions in a virtual environment in which various economic events take place. 

• To check the usefulness of the BBC platform tools to help and complement blended teaching and 
e-learning with the adaptation of the MSM-02 Simulation Game to this environment 

• To motivate the student to work from outside the classroom. 
• To develop skills through the use of ICT in both students and teachers. 

These types of activities clearly help students to develop the necessary skills to continue advancing in 
the use of information technologies capable of contributing to society. But teachers must also develop 
new skills to adapt to changes in the environment and perform the new functions that the educational 
world and society demand of them. Among them we highlight instrumental computer skills to use 
software and hardware; competences for the didactic use of technology for the integration of ICT in the 
virtual classroom; skills for virtual teaching; sociocultural competences so that students are trained for 
contemporary society and communicational competences through ICT in virtual spaces and networks. 
(Nuñez, Cuesta and Penelas 2016). 

2 METHODOLOGY 

2.1 Business game adaptation. 
In order to participate in this version of the business game, students, first, must be familiar with the 
teacher, in the Business Simulator MSM-02 (Santesmases 2002) and in the BBC tools that are going to 
be used, especially in the application of the option of work groups and videoconference / chat. 

The MSM-02 was conceived as a face-to-face business simulation, which requires activities both 
collectively by the whole class, and individually by groups / company. In the Simulator, various economic 
events occur. Most of them are derived from the decisions made by the executives of competing 
companies, and the rest are the consequence of market behavior and other uncontrollable variables in 
the environment. The market simulated is the personal computers market. 

The purpose of this game is essentially didactic. It is intended that participants can realize what are the 
economic consequences of their decisions and the behavior of non-controllable variables, such as the 
economic situation, the performance of the competition, the financial system, etc. 

Decisions are made periodically (weekly) simulating a business quarter. 

For its implementation in the classroom, the students are divided into groups based on the answers to 
a questionnaire where each group simulates the management team of a company. 

The Blackboard Collaborate (BBC) platform had previously been used as a coordination and information 
tool, offering the possibility of providing online all the documents, websites, and other information that 
the teaching team considers necessary for the development of the subject (Núñez, Cuesta and Penelas, 
2011). In this new phase, its use is expanded now, since it allows the generation of communication 
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spaces in the form of virtual rooms, where the components of a company meet to discuss and share 
different applications. 

Blackboard Collaborate is a video conferencing tool integrated into the UAH Online Campus. It allows the 
development of interactive online meetings (video, audio and messaging) with multiple functionalities. 

The use of videoconferencing, both in a general way (for the whole class) and with the application to 
interact in work groups (which simulate companies), is adapted to the necessary requirements for the 
online development of the simulator. 

In the new online version, the group will be instructed in the understanding of the business simulator 
collectively by the teacher. Previously, all the information necessary for its development, such as the 
"Simulator Explanatory Manual" and other necessary materials, will be available on the BBC in the 
"content" section of the Marketing Strategies course. 

The simulation is carried out in a total of six sessions. Throughout this process in which the sessions 
are developed, the students are directly connected with the members of their company / group where 
debate is encouraged, and with the teacher, to solve doubts and guide management. The session ends 
with the sending by the company representative of the decisions made to the teacher, who will process 
all the information. The next virtual session will begin with the information, which once processed by the 
game director, is transmitted to the companies. Next, a joint videoconference is held for the whole class 
where the main consequences of the decisions made by the companies in the simulated commercial 
situation in that period are commented and highlighted. With this information, they will once again act in 
the group application of the platform and must return to make the decisions they consider appropriate 
to achieve their objectives, repeating the procedure in each session. After the six sessions, the "winning 
company" is proclaimed based on the accumulated results at the end of the business game.  

2.2 Research methodology 
The research was carried out through a survey using the Google Forms tool. The target population is 
120 students of the course Marketing Strategies of the degrees of ADE and DADE of the UAH, who 
participated in the simulator. The total of valid responses was 95. This response rate assumes, for a 
confidence interval of 95.5% and for p = q = 0.5, a sampling error of +/- 4.7%. The results were collected 
between December 21st, 2020 and January 21st, 2021, coinciding with the end of the simulator game 
according to the groups. The data have been analyzed through the SPSS program of IBM and DYANE 
4(Santesmases, 2009) 

3 RESULTS 
The results of this virtualization experience of the MSM-02 simulator were obtained at the end of the 
semester. The aspects that have been worked on are: 

• The utility of the Black Board Collaborate (BBC) virtual platform application for the development 
of the MSM-02 simulator 

• The utility (in particular) of the BBC videoconference / chat interacting in working groups for 
activity (by companies) in the development of the MSM-02 simulator 

• The utility for learning the business simulator MSM 02. 

• Business simulation activity as a means of self-assessment 

• Business simulation as a method to bring what has been learned in theory to practice. 
• Business simulation activity as an attractive mode of learning 

• Carrying out group simulations as a method to stimulate student participation. 
• Carrying out group simulations as a method to stimulate teamwork. 

Table 1 shows the results obtained by calculating the mean of each of the values, as well as the 
Snedecor`s F, to verify that there are no statistically significant differences in the students' perceptions. 
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Table 1. Tabulation of mean values of general satisfaction with the business game MSM-02 

No. 
Variable Denomination Mean Sample Snedecor`s F 

1 Business simulation as a method to conciliate what has been 
learned in theory in practice. 4.07 95 F(4.90) = 7.7723 

(p = 0.0000) 

2 Business simulation as an attractive mode of learning.  4.33 95 F(4.90) = 11.7782 
(p = 0.0000) 

3 Business simulation as a learning method for the subject.  4.02 95 F(4.90) = 12.2379 
(p = 0.0000) 

4 Business simulation as a method to stimulate teamwork.  4.24 95 F(4.90) = 4.7774 
(p = 0.0015) 

5 Business simulation as a method to stimulate student 
participation.  4.16 95 F(4.90) = 9.5675 

(p = 0.0000) 

6 Business simulation as a way of self-assessment.  3.79 95 F(4.90) = 8.1383 
(p = 0.0000) 

7 Business simulation as a way of evaluating fellow group 
members.  3.83 95 F(4.90) = 8.3436 

(p = 0.0000) 

8 The application of "interaction in working groups" of the Black 
Board Collaborate (BBC), as an instrument for the 
development of the MSM-02 simulator.  

4.20 95 F(4.90) = 5.2919 
(p = 0.0007) 

9 The BBC's “videoconferencing” application, as an instrument 
for the development of the MSM-02 simulator.  4.00 95 F(4.90) = 4.8750 

(p = 0.0013) 

10 The application "contents" of the BBC, to obtain the necessary 
documentation in the development of the MSM-02 simulator 4.08 95 F(4.90) = 7.1274 

(p = 0.0000) 

11 The BBC platform, in general, for the development of MSM-02  4.05 95 F(4.90) = 7.3069 
(p = 0.0000) 

12 I liked participating in this business game 4.28 95 F(4.90) = 17.5361 
(p = 0.0000) 

13 I have improved my skills by participating in this business 
game 4.11 95 F(4.90) = 9.1758 

(p = 0.0000) 

14 The calification obtained by participating in this business 
game is consistent with the improvement of my skills  3.84 95 F(4.90) = 6.7781 

(p = 0.0001) 

15 I am satisfied to have participated in this business game 4.16 95 F(4.90) = 13.7424 
(p = 0.0000) 

16 I would like this learning method to be used in more subjects 4.06 95 F(4.90) = 14.0713 
(p = 0.0000) 

17 I will recommend this learning method 4.11 95 F(4.90) = 15.0976 
(p = 0.0000) 

The results make it possible to verify the high degree of assessment (always above 4) in the items 
analyzed. The simulator is rated as an adequate tool, especially considering it an attractive way of 
learning (4.33), which stimulates teamwork (4.24) and student participation (4.26). The support offered 
by the platform is also highly valued, always above 4, highlighting the 4.2 rating of the “interaction in 
work groups” application of the Black Board Collaborate (BBC). All the items related to satisfaction with 
the simulator methodology are very positive, such as “I liked participating in this business game” (4.3) 
and “I am satisfied with having participated” (4.16). It is only slightly valued below 4, the items on the 
validity of the tool for the evaluation, be it self-evaluation (3.79), co-evaluation (3.83) or the evaluation 
of competences (3.84), which may indicate that the simulator satisfies not so much for the grade 
achieved in the final evaluation, but for the rest of the variables analyzed. 

The analysis of the general satisfaction of the students by degree (Table 2) indicates that in both groups 
(ADE-DADE) the assessment is very high, although higher in the DADE groups. Variables that possibly 
help to explain this slight discrepancy are the different age of the students, two years on average higher 
in DADE students (since this subject is taught in the 5th year in DADE and in ADE in the third year) and 
the consequent higher degree of training of the former. The degree of satisfaction is higher in superior 
courses. 
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Table 2. General satisfaction with the course by Grade 

Grade Mean Sample 

ADE 4.15 74 

DADE 4.43 21 

4 CONCLUSIONS 
Despite being a study carried out with a convenience sample, the high qualifications obtained indicate 
a very favorable opinion of the students towards the activity carried out with this Business Game (MSM-
02) in its online version. It is found that it is a very useful activity from the teaching-learning perspective 
and, likewise, it shows a high degree of satisfaction among the students. It promotes attractive learning 
and the transmission of knowledge. The stimulation of teamwork and the participation of the student 
with this activity encourages a sense of responsibility and commitment when working. As Lara (2005) 
argues, this interactive process breaks with the classic verticality of an active emitter and a more passive 
receiver of traditional teaching. Likewise, in this learning community a more egalitarian, horizontal and 
close relationship is fostered between all participants, giving a more active role to students. In addition, 
a group identity is created. The identity of the students begins to gain notoriety in the classroom as the 
results of their decisions become known in the simulator. 
The adaptation of this business simulation to a virtual teaching environment has served as an innovative 
learning scenario, extending the classroom context beyond the traditional classroom and allowing 
connectivity between the students and the teacher outside the classroom. All of this has been made 
possible by the resources offered by the UAH through the BBC, resources that have also received a 
very positive assessment from the students. 
But the implementation of this technological innovation implies that both the teacher and the students 
must change their traditional role. (Carrasco, 2004). The educational paradigm shift promotes a deep 
change in many of the resources, strategies and concepts that are part of the system (Whitehead, 2008; 
Criado, García-Rubio and Moreno, 2010). This teaching responsibility requires dedication and 
commitment on the part of the teacher, the student body and also the University, which must recognize 
and value the dedication of teachers concerned with adequate knowledge adapted to the needs of 
today's society. Universities need to be aware of the need to adapt their training profiles, design new 
teaching methodologies, learn about and apply new teaching resources and even new learning 
strategies. (Nuñez, Cuesta and Penelas 2016) 
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Abstract 
The purpose of this study is to determine the basic principles of the organization and application of the 
distance learning platform for foreign language recurrent training of university students. The study 
reveals the possibilities of distance learning such as: using of vocational training courses; expansion 
and deepening of the content for advanced level students; ensuring the possibility of duplication of the 
content to eliminate gaps; ensuring the profile level of a foreign language for students of non-linguistic 
specialties; ensuring the implementation of training programs at the basic level; the use of distance 
learning opportunities can be fragmented and helpful in blended learning. These possibilities were 
implemented taking into account the recurrent appeal of students to the study of a foreign language. 

The research methodology is based on personal, professionally-oriented and recurrent approaches to 
foreign language education at the university. The main didactic means of organizing foreign language 
learning in this study are the e-learning materials. The main principle of the course organization is the 
realization of the students’ need for recurrent access to the educational content of the course and the 
possibility of self-learning when performing tasks. E-courses and their didactic materials were presented 
to students in the form of a general organizational structure, which made it possible to simplify the 
interaction of students with the educational electronic platform and the teacher, as well as to reduce the 
level of psychological stress. When organizing and developing the structure of training courses special 
attention was paid to ergonomics. 

The developed course structure was divided into three main parts: 

1 presentation of the digital environment - a part containing lectures, files, glossary, links to Internet 
resources;  

2 assessment of educational achievements - a part containing tests, tasks, a workbook; 
3 organization of discussions and communication - a part containing surveys, chats, forums. 

For the remote learning LMS Moodle was used. Students were asked to choose their own course in a 
foreign language and were given the opportunity to study it in accordance with their own terms and the 
results of preliminary testing. Foreign language teachers from 3 universities took part in the study as the 
courses’ developers and training organizers. 

As a result of the study all organizational and content aspects, such as communication in the digital 
environment, taking into account cross-cultural factors of interaction, professional and career goals of 
students, individual needs of students and teachers for the organization and content of training were 
attributed to the features. The possibilities of remote foreign language training, such as absence of time 
and location limits, in cooperation with the advantages of recurrent foreign language training of university 
students, which include variability and flexibility, received a lot of positive feedback from the students 
and revealed the high potential of the used form of organization of training. The difficulties encountered 
in the course of the study were solved with the help of the tutor’s guidance via chats. 
In conclusion the results of the development and satisfaction of students by organization and content of 
the training are presented. Also, the structure and generalized model of the recurrent foreign language 
courses for distance learning is offered. 

Keywords: e-learning, distance learning, recurrent education, foreign language training, LMS Moodle. 

1 INTRODUCTION  
The development of technology places special demands on the development of the education system, 
and on higher education in particular. E-learning, distance learning firmly occupies its rightful place in 
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the higher education system. In all developed countries, e-learning already occupies its own place in 
the educational field. Advanced universities also offer various online courses for applicants, as well as 
use mixed learning technologies for students based on distance learning technologies [1, 2].  

The introduction of e-learning in Russia and abroad is associated with the digitalization of the 
educational process, the formation of a global environment for intercultural and interdisciplinary 
integration, as well as the actualization of continuous, open education, which is the basis of the 
information society. Under the influence of these processes, there is a need for new educational 
practices. This leads to changes in the essence of education and its external forms. At this stage of life, 
a person should not only have a certain amount of knowledge, but also be able to refer to training on a 
recurrent basis: to search for and find the necessary information, use various sources of information to 
solve emerging problems, expand the range of their competencies, and continuously develop 
themselves in a dynamically changing world [3]. Recently, e-learning has become one of the helpers in 
this regard, which allows us to meet the growing demand for educational services, integrate into the 
international scientific community, and has become a subject of intercultural communication and 
international cultural exchange. According to expert data, about 70% of foreign students choose 
distance education [4].  

It should be noted that in many educational institutions of the world, e-learning already occupies a worthy 
place in the educational process. E-learning is carried out using an automated distance learning system, 
which allows you to organize access to information and educational and methodological support for 
programs, to carry out indirect communications, using various information technologies to provide 
continuous Internet support for the educational process [5].  

When implementing e-learning in the educational activities of the university, it is necessary to take into 
account some of the problems faced by educational institutions:  

• lack of electronic content;  

• the majority of teachers are not ready to work with the electronic learning system;  
• lack of specialists in the field of e-learning, ready to provide qualified assistance to the teaching 

staff and students;  

• weak regulatory framework for e-learning;  
• the copyright of teachers on the methodological materials of their own development and the lack 

of desire to publish them in the open access;  

• lack of financial capacity of the university to make initial investments in e-learning.  

The advantages of e-learning are:  

• freedom of access to training resources, reduction of training costs and time savings for students 
and teachers due to the opportunity to receive on-the-job education using the Internet;  

• flexibility of training: the student chooses the duration and sequence of studying the materials 
himself, completely building the learning process for himself. The division of the e-course content 
into modules makes it easier to find the necessary materials; 

• competence, quality, efficiency of education-e-courses are created by a team of specialists from 
all over the world, the electronic version of educational materials is updated promptly;  

• motivation, working in an electronic system is interesting because of its innovation;  
• the ability to set clear criteria for evaluating the knowledge gained by the student in the learning 

process;  
• a variety of forms of learning: interactive lectures, game simulators, interactive tests, virtual 

laboratory and practical work, modeling of processes that simulate reality;  

• realization of the need for self-study and continuous professional self-improvement [6]. In modern 
society, an important role is played by the ability to work independently, when working online, an 
increase in the share of independent development of the material ensures the development of the 
necessary educational skills and skills among students. 

In addition, thanks to e-learning, the communicative component of educational activities increases, 
which contributes to the formation of intercultural communicative competence, and can also serve as a 
means of developing intercultural interaction [7].  
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There are certain requirements for any means of organizing training. For further research, the authors 
identified the requirements that apply to e-learning.  

1 Functionality. This requirement is the presence of a certain set of functions at different levels in 
the system. For example, these functions include forums, chats, course and student 
management, student activity analysis, and others.  

2 Reliability. Such a parameter as reliability is necessary in the process of implementation and 
operation of any electronic system. Its functions include not only the convenience and ease of 
updating content, but also protection from external influences. This fact has a significant impact 
on the attitude of users to the system and the effectiveness of its use.  

3 Stable operation. It is based on the degree of stability of the system functioning in relation to 
different operating modes.  

4 Support for standards. SCORM is a standard for content for e-learning courses. It is an 
international framework for the exchange of electronic courses. If the system does not support it, 
then its mobility is reduced, which does not allow you to create portable courses later.  

5 Availability of a knowledge verification system. This requirement is aimed at evaluating students 
' knowledge online. To meet this requirement, you can create tests and other control tasks that 
allow you to track the level of activity of students.  

6 Ease of use. An important parameter that not only ensures the ease of use of the system, but 
also allows you to make the system competitive in the e-learning market. Students will never use 
the technology that makes it difficult to operate. This requirement means that the system should 
be the most simple and understandable, it should be easy to move from one section to another.  

7 Availability of access. The use of technologies based on limited access significantly reduces the 
number of potential users. Therefore, trainees should not have obstacles to access to the e-
learning system. 

8 Prospects for the development of the platform. Any e-learning platform should be a developing 
and learning environment that includes improved versions of the system with support for modern 
technologies.  

9 High-quality technical support. This requirement consists in the availability of support for the 
health, elimination of errors and vulnerabilities of the system, both with the help of specialists from 
the developer company, and with the help of specialists from our support service. Based on these 
requirements, a comparative study of platforms for organizing e-learning on various platforms was 
conducted and LMS Moodle was selected as the most optimal for implementing e-courses in a 
foreign language in a recurrent learning system. 

The purpose of this study is to determine the basic principles of the organization and application of the 
distance learning platform for continuous learning of foreign languages for university students. The study 
reveals such opportunities for distance learning as: using professional training courses; expanding and 
deepening the content for advanced level students; providing the possibility of duplication of content to 
eliminate gaps; providing a specialized level of foreign language proficiency for students of non-linguistic 
specialties; ensuring the implementation of training programs at the basic level; the use of distance 
learning opportunities can be fragmented and useful in blended learning. These opportunities were 
implemented taking into account the periodic appeal of students to learn a foreign language [8, 9, 10]. 

2 METHODOLOGY 
The research methodology is based on personalized, professional-oriented and recurrent approaches 
to teaching a foreign language at the university.  

The personalized approach to teaching a foreign language at the university assumes flexibility in 
determining the goals, content, structure and principles in teaching a foreign language, takes into 
account the personal interests of students, their individual characteristics, creates prerequisites for 
predicting the effectiveness of training, is able to ensure the formation of foreign language 
communicative competence, the development of such personal qualities of future specialists as a culture 
of communication, the ability to work in cooperation, readiness for further self-education in professional 
activities with the help of a foreign language. The conceptual basis of the personality-oriented approach 
in teaching a foreign language is characterized by the fact that the subject content contributes to: the 
assimilation of students’ social experience, that is, knowledge, skills and abilities that are necessary for 
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them to communicate in a language environment; the stimulating the student to free and creative 
thinking, the development of a system of personal properties and qualities that contribute to their self-
development.  

The professional-oriented approach to foreign language education consists primarily in the need for its 
communicative orientation. The value of the principle of communicative orientation is determined by the 
interest of students in learning a foreign language through the accumulation and expansion of their 
knowledge and experience. Acts of learning interactions in the process of understanding and 
misunderstanding, the transmission of the meaning and significance of the main ideas, themes, texts, 
feelings and emotions reflect individual differences in perception, awareness, cognition, opinions or 
attitudes, which are the most motivating reasons for speaking, for the exchange of thoughts. The main 
content line of the principle of communicative orientation is the formation of communicative skills, which 
are the result of mastering a foreign language at all stages of training. 

Theoretical and content analysis of scientific sources devoted to the problem of recurrence in education 
allowed us to identify the features of recurrent education in the foreign language training of students. At 
the same time, it should be noted that recurrent education is one of the forms of implementation of 
foreign language training in the professional sphere, along with continuing education and lifelong 
education. The implementation of the process of continuing education requires constant maintenance 
of a certain level of satisfaction of the educational needs of the individual. The system of recurrent 
education of students is formed in a different way. Recurrent education refers to the possibility of 
additional formal, informal or non-formal education in other areas of the professional and scientific field 
and in the leisure and household sphere. The system of recurrent education is based on the recurrent 
approach, the essence of which was considered in the materials of this research.  

Based on the above-described understanding of recurrent education, we can identify a number of the 
following main characteristics of recurrent education: the active introduction and use of information 
distance technologies; the use of a tutor's guidance system; the possibility of obtaining formal education 
and retraining in the professional field of activity; the possibility of building an individual educational 
trajectory in several directions at once. These features of recurrent education are a natural result of the 
need to meet the constantly growing and often changing educational and professional needs and allow 
you to increase the level of foreign language communicative competence in the field of tourism.  

The set of directions for the development of recurrent foreign language education of university students 
can be presented as follows:  

• improving the level of functional communication, educational and professional literacy;  

• ensuring professional readiness to use communication technologies in various fields of 
professional activity and foreign language communication;  

• the need for retraining, mastering a new profession or advanced training;  
• the emergence of new educational, scientific, professional and other categories of interests and 

hobbies, including pragmatic discourse;  
• the desire to meet the changed and constantly growing requirements of employers to the level of 

foreign language competence of staff;  

• the desire to build the trajectory of personal development and professional education, in order to 
achieve career growth. 

The listed directions of the development of recurrent education indicate that this type of education 
develops within the framework of three generally accepted models of the organization of continuing 
education: informal, formal and non-formal. 

The main didactic means of organizing foreign language teaching in this study are electronic educational 
materials. The main principle of the course organization is the realization of the students ' need for 
regular access to the educational content of the course and the possibility of self-learning when 
performing tasks. E-courses and their didactic materials were presented to students in the form of a 
general organizational structure, which made it possible to simplify the interaction of students with the 
educational electronic platform and the teacher, as well as to reduce the level of psychological stress. 
When organizing and developing the structure of the training courses, special attention was paid to 
ergonomics. 

The developed course structure was divided into three main parts: 
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1 presentation of the digital environment (the part containing lectures, files, glossary, links to 
Internet resources); 

2 assessment of educational achievements (the part containing tests, tasks, and a workbook); 
3 organization of discussions and communication (the part containing surveys, chats, forums). 

LMS Moodle was used for distance learning. Students were asked to choose their own course in a 
foreign language, and they were given the opportunity to study it according to their own conditions and 
the results of the placement test. The study involved foreign language teachers from 3 universities as 
course developers and training organizers. 

3 RESULTS 
The features of the developed methodology regarding the possibility of repeated access to foreign 
language education in accordance with the actualization of educational and professional needs allow us 
to use it both in the process of teaching students, and as a conceptual basis for organizing foreign 
language education in advanced training and professional retraining courses, as well as in the areas of 
informal and non-formal education. The technological stages that allow students to carry out recurrent 
learning of a foreign language can be presented in the following form: 

1 Determination of students’ educational needs in a foreign language (diagnostic stage). 
2 Designing the content and organization of foreign language education of students using distance 

technologies, as well as the provisions of recurrent, personal and professional-oriented 
approaches (experimental and procedural stage). 

3 Analysis of the results of using electronic courses of foreign language teaching for students (the 
stage of retrospective analysis and correction of the content and organization of foreign language 
teaching). 

At the first stage, diagnostic work was carried out to identify the educational needs in a foreign language 
and the level of development of linguistic and intercultural competencies of university students on the 
basis of testing and questionnaires of students that relate to the motivational and cognitive aspects of 
the learning process.  

At the second experimental and procedural stage, the content of foreign language teaching and its 
organization were developed taking into account the needs of students identified at the diagnostic stage. 
Content development is based on the use of authentic texts of certain types of discourses required by 
students based on the results of the survey, as well as taking into account the level of language 
competence based on the results of entrance tests. In this regard, we have formulated the principles of 
selecting the content of foreign language education, according to which the selected didactic units were 
included in the didactic materials for students. The principles of recurrence, taking into account the 
educational needs of students, authenticity and attribution to a certain type of discourse were used in 
the preparation of textbooks, teaching aids and didactic materials.  

At the third stage, a retrospective analysis of the results of using electronic educational courses in a 
foreign language and monitoring of student satisfaction was carried out on the basis of testing the level 
of development of communication skills in a foreign language and a questionnaire on the level of 
development of intercultural competence. The analysis of the questionnaires showed a significant 
positive trend in terms of motivation to learn a foreign language, increasing interest in re-learning a 
foreign language, as well as the need and relevance for college students to include authentic text 
materials based on the use of a recurrent approach to their selection. 

To obtain comparative data of the ascertaining and formative experiments, final cross-sections were 
conducted in the form of questionnaires, tests, surveys, observations, analysis of speech activity 
products and academic performance.  Also, to check the effectiveness of training using the developed 
electronic content and its periodic organization, surveys of employers and data on the employment of 
graduates were conducted. The internal indicator of obtaining experimental data was the comparative 
results and the positive dynamics of academic performance. The experimental study also noted an 
increase in the level of satisfaction with foreign-language educational content developed and using a 
recursive approach to the organization of the process of teaching a foreign language. 

As a result of the study, all organizational and content aspects, such as communication in the digital 
environment, taking into account cross-cultural factors of interaction, professional and career goals of 
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students, individual needs of students and teachers in the organization and content of training, were 
attributed to the peculiarities of the organization of periodic foreign language training.  

The possibilities of distance learning of a foreign language, such as the absence of time and place 
restrictions, combined with the advantages of periodic foreign language training of university students, 
which include variability and flexibility, received many positive feedback from students and revealed the 
high potential of the used form of education. The difficulties encountered during the training were solved 
with the help of the teacher's guide via chats. 

4 CONCLUSIONS 
In the framework of this study, we have considered recurrent foreign language education in the system 
of distance higher education as one of the main stages of education in general. The system of higher 
education in the modern world is a complex system, the main elements of which are students; 
educational and scientific organizations and their associations, educational management bodies; 
educational programs; educational standards and requirements; professional standards and the system 
of professional certification of specialists, as well as the content side of the educational process. The 
remote management of education has a number of important advantages that must be used to meet the 
constantly emerging and changing educational needs of the individual. It is important to note that the 
system of organizing foreign-language recurrent e-higher education is a process of forming culture and 
communication in the minds of each participant in this process. 

Recurrent electronic foreign language education, organized according to the principles and approaches 
presented in the study, motivates students to continuous education, self-education and self-
development, since a foreign language has penetrated into all spheres of our life and forms a culture of 
international communication and a culture of working with authentic text sources of professional 
information. Recurrent electronic foreign language education in the system of continuing education 
contributes to building a personality-oriented learning trajectory.  

As a result of the study, the main aspects, didactic components and the necessary content of didactic 
units for the formation of professional foreign language competence of university students were 
identified, and a descriptive model of the system of professional competence in the field of a foreign 
language was presented. 
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NEW TRENDS IN TRAINING METHODOLOGIES 

D. Dobrovská, D. Vaněček 
Czech Technical University in Prague, MIAS (CZECH REPUBLIC) 

Abstract 
AR was used in the secondary school study program Electronics mechanics. Students were trained in 
building various assemblies backed by AR. They were expected to learn how to input various 
components into the assembly after the components had been assorted from component catalog. We 
used qualitative research approach: analyses of class observation, interviews with teachers and 
students. As a result of our survey, the impact of AR on student personality at cognitive and motivational 
level was suggested for further discussion. 

Keywords: augmented reality, technical training, teaching methodology, technical schools. 

1 INTRODUCTION  
Augmented reality can promote interactive experiences with classwork, encourage collaboration 
between students, improve motivation, and increase learning gains (Dobrovská, Vaněček 2021,A, 
2021,B). These benefits rely on effective implementing of augmented reality into the class. When 
integrated poorly, it faces several limits, including too much focus on virtual information and intrusion of 
the technology onto actual learning gains. There are other benefits to adding augmented reality to the 
classroom. There are plenty of ready-made resources that teachers can draw upon to more easily 
integrate the technology. Several books have already been released that are designed to work with 
augmented reality, and the only thing that students need to bring to the lessons are their smartphones. 
Teachers provide the books and students can scan the book pages, bringing them to life on their phones. 
This means less prep times for teachers. With regard to resources, the availability of resources means 
that teachers only have to print out enhanced worksheets if they want their students to take the 
augmented experience home. Pre-made augmented reality sheets can be printed out by the teacher, 
which makes it easier for teachers to make augmented reality into their preparations (Barak & Ziv, 2013, 
Akçayir & Akçayir, 2016). 

Augmented reality (AR) is a unique instructional medium, affording educators opportunities to create, 
customize and scale authentic, student-centered, interactive learning experiences (Diegman, 2015). 
Moreover, AR learning environments allow each student to have a unique path of discovery through 
real-life symbiosis between technology and learning (Bacca-Accosta, 2014). Augmented reality 
applications engage students with complex problem solving and educational environments, and many 
applications successfully apply it to improve both learning and training. It provides new possibilities for 
different spheres of education, but in these environments it is not yet investigated in its entirety (Akçayir, 
M.. Akçayir, G., 2016). 

Wu et al. (2013) suggested a classification of AR applications within five groups: discovery based 
learning, object modeling, AR books, skills training and AR gaming.  

In discovery based learning, a user is provided with information about a real-world place while 
simultaneously considering the object of interest. This type of application is often used in museums, in 
astronomical education, and at historical places (e.g. S. Dali museum, St. Petersburg, 2021). Objects 
modeling applications allow students to receive immediate visual feedback on how a given item would 
look in a different setting (Barak, M., & Ziv, S., 2013). In skills training, some applications allow students  
designing virtual objects, in order to investigate their physical properties or interactions between objects. 
An immersive, interactive  and  active  learning  platform  can  be  formed  by  applying  AR technology  
into printed books, where despite their many superior qualities, information is provided in a static  non-
interactive manner. AR books offer students 3D presentations and interactive learning experiences 
through AR technology. The applications are often realized with head-mounted displays and are 
augmented with the help of technological devices such as special glasses.  Books show that this kind 
of medium is likely to appeal to digital native learners, which makes them an appropriate educational 
medium even at the primary level. The technology will not only help teachers in making lessons more 
interactive but it will also benefit pupils and students by making it easier for them to understand tough 
subject matters and topics. 
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Video Games and videos in general have been offering powerful  opportunities for educators - they have 
recognized and often use the power of games in educational environments. AR technology enables the 
development of games which take place in the real world and are augmented with virtual information. 
AR Games can give educators powerful new ways to show relationships and connections. Additionally, 
they provide educators at technically oriented schools with highly interactive and visual forms of learning. 
Unfortunately, since 2018, misuse of AR or VR crossed the borders of the educational sphere in the 
concept of deepfake audio and video presentations. The word “deepfake” combines the concept of deep 
learning with something that is fake. Deepfakes are a form of artificial intelligence -  a compilation of 
doctored images and sounds put together with machine-learning algorithms. Deepfake technology 
manipulates media by creating people that don’t exist, or by making it appear that real people are saying 
and doing things they didn’t say or do. The term first became popular in 2017 after a Reddit user called 
himself “deepfakes” and shared doctored, pornographic videos (Johansen, 2020). He face-swapped 
celebrity faces onto other people’s bodies by manipulating Google’s open-source, deep-learning 
technology (France, 2020). Audio deepfakes became another form of deception (HBO Europe: Without 
the person´s knowledge, 13.11.2019). Deepfake machine-learning and synthesizing technology created 
what was known as “ voice skins” or “clones” that enabled someone to pose as a prominent figure. An 
audio deepfake scam was designed to make listeners believe the voice on the other line was someone 
they knew, and caused listener to take an action (e.g. sending money). As detection technology has 
advanced, so did the quality of deepfake technology. But there still are ways to spot deepfakes either 
by user, or with some AI help (Johansen, 2020).  

In recent years, there has been an increasing interest in applying Augmented Reality (AR) to create 
unique educational settings. We may find some excellent examples of augmented reality in education 
worldwide. Ability to connect reality and digital content has been steadily improving, opening more 
options for teachers and students. However, there is still a lack of review studies with focus on 
investigating factors such as: the uses, advantages, limitations, effectiveness, challenges and features 
of augmented reality in educational settings. Anyway, 14 different benefits of AR in our source literature 
of which two (Improved Learning Curve and Increased Motivation) account for more than 20% of all 
benefits mentioned (Diegman, 2015). 

2 METHODOLOGY 
We chose qualitative research approach. We collected and analyzed non-numerical data: class 
observation, interviews with teachers and students. Our intention was to gather in-depth insights into 
advantages and limits of augmented reality in basic practical skills of secondary technical school 
students. Augmented reality was implemented in the laboratory area of a secondary school. Two groups 
of students participated in the training, (32 students and 2 teachers) in a course “Technical 
documentation” in a study program “Electronics mechanics”, in the 3rd year of study program. The 
course plan covered 4 teaching units, one of them called “3D modeling of a complex assembly”, with 7 
teaching topics, with time allowance of 90 minutes each.  There were 4 subtopics in the teaching unit: 
Component set creation, Manipulation with glasses, Complex sets creation and Construction of suction 
cup frame. Students were trained in groups of 10-12 participants. After training experience, the learner 
was expected to be able to input various components into the assembly after the components had been 
assorted from component catalog.  

3 RESULTS 
In the introductory phase of training, students were prepared how to create components sets: they were 
informed how to work with the catalog of components, how to assort them, how to choose the proper 
components and how to put them into the set (mechanical skills training). Then they learnt how to 
manipulate with glasses (deployment, function control), installation of data, model completion according 
to the displayed data and real model control. 

 
Picture 1: Student training task 1 

0900



In the second phase of training, students gradually learnt how to display basic geometrical entities, to 
understand principles of quotation of geometrical shapes, creation of 3D components by protrusion or 
rotation, input standardized components from catalog, and prepare future model of complex machine 
parts. This phase of training was based on spatial and surface perception training. 

 
Picture 2: Student training task 2 

After students had been taught how to model components of the assembly, they were subsequently 
asked to complete the assembly in their individual work in class. They were expected to work with 
database of components, choose the right components, define positions of components, define mutual 
distance and angles of components, reflect completion of assembly and test the quality of assembly by 
deconstruction and reconstruction. Role of the class teacher was dominantly encouraging in this phase 
of training: stimulating and/or gently correcting students in their individual work, backing their 
suggestions and ideas, explaining pros and cons. In this phase, higher cognitive abilities were required 
in their interconnection from the students. 

In the last training phase students were supposed to construct the suction cupframe: select data for the 
model, set them into running, specify their reference point, complete model with the 3D glasses support 
and control final model. This competence was considered to be the final training objective. 

 
Picture 3: Student training task 3 

4 RESULTS AND DISCUSSION 

4.1 Observation in class 
We conducted observation in class during all training phases (introductory training phase, intermediate 
training phase and advanced training phase). During initial phase students were getting basic knowledge 
on work with catalog and electronic devices. Teacher attracted attention of students from the very 
beginning and obviously increased engagement level, (although some students were more active than 
other). Augmented reality brought to life abstract topic such as set theory and logical reasoning but it 
focused on training practical skills. Students were practicing with help of experiential learning by trying 
several iterations to find out the best and the most suitable combinations. Unlike other technologies (e.g. 
a video solution minimizes the involvement of teachers in the classroom, rather it lets teacher guide the 
whole session), AR let teachers act as a guide during the whole session, take charge of the classroom 
by mentoring the session. They were explaining, asking and answering questions, encouraging, made 
students familiar with the technology, did not just give orders and instructions. They were someone who 
students can count on for support and not someone they fear conversing with. Becoming mentors, 
teachers changed the class climate to become fun and interactive, without losing their authority. More 
teacher-student collaboration was observed. 

4.2 Interviews with teachers 
We held interviews with 2 teachers who performed the training based on use of AR. Our first topic of 
discussion was the cost of AR equipment – buying all components still seems to be too high (total cost 
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exceeded 6 000 dollars in 2017, with extra charges for specialized software, computer equipment and 
components for student training). For most schools, the cost is still too high unless they gained funding 
from government, industry or international resources. 

Second topic focused on discussion with teachers about their opinion on benefits and limits using AR in 
technical training. These were their remarks:… humor moments occured during training…. new 
technology brought a strong motivational effect…. students were pulled in work, …they got excited about 
it and motivated as many had enjoyed experience with AR and VR gaming. They were prepared to 
collaborate… they were giving advice to each other. However, teachers mentioned some limits .… 
“students must be divided into small groups for a good training, 10-12 students are maximum, and it 
would be more convenient for an educator if the group were even smaller”…. “a good preparatory work 
of teacher is a condition for successful management of training in class, especially in the first introductory 
phase when students are introduced into the AR use”.  

Another teacher remark touched the emotional aspects of using AR: unexperienced students need 
encouragement from teachers (some of them lack previous experience with other AR facilities but 
gaming). Once students lose their uncertainty about work with new technology more spontaneity and 
activity are observed. Teacher should encourage those students who remain passive. As to cognitive 
qualities, students seem to remember facts better and their readiness to complete the task seems higher 
than in “normal” classes.  

4.3 Interviews with students 
We held interviews with a group of 32 students at a secondary technical school in a study program 
“Electronics mechanics”. The majority of students (28 of 32) perceived themselves as beginners or 
intermediate  in the AR world and indicated that they perceived a high interest in AR content, but in the 
form of excitement and  enjoyment. Their preferences included the apps they had been using for several 
years, but they had not been able to move beyond traditional enjoyment practices.  

They were asked to express their views of training with AR including its advantages and limitations. 
Below see their most frequent remarks: 

Positives: “something new for real practice…, enjoyable…, having fun…, training with immediate results 
and corrections…, makes them go on with training for a longer time unless they managed the task…., 
feeling like learning and playing at the same time…., wanted to be as good as others…, I would practice 
even more…, much better than in traditional workroom.., I could show my skills…” Negatives: “it made 
me annoyed as we had to share the equipment with other guys…, it made me tired, I could not go on 
for several hours…, I lost my concentration after a while…, we had sometimes problems with setting 
and it took time to solve them…”. 

As a result of our observations and interviews, we tried to assort and summarize our findings and we 
suggest a psychological classification of the impact of AR on the student personality for further 
discussion, with special attention to possible educational effects: 

Positive aspects of training backed by AR – the pedagogical and psychological potential of AR 
apps: 

- Cognition: 
o supporting deeper understanding („aha“ moment) 
o improving conceptualizing complex (abstract) information 
o deeper understanding level 
o increased concentration 
o better information retrieval 

- Emotions and motivation: 
o highly motivating for students 
o reducing learning stress (imposter syndrome) if backed by teacher´s help 
o enjoying moments of humor when funny errors occured 

- Personality development 
o encouraging student collaboration 
o building healthy assertiveness (asking for help) 
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o improving individual persistence level when completing the task 
- Other  

o AR usable for different courses and different school programs 

Negative aspects of training backed by AR 

- cost of equipment 
- suitable for small groups of students only 
- limits in mutual communication of apps 
- existing data in the system cannot be easily actualized 
- longer work with 3D glasses can be unpleasant for users 
- computer performance should be faster and smoother if to be closer to reality 

5 CONCLUSIONS 
We shared our experience on use of AR in technical skills training at secondary technical school. 
Qualitative survey was conducted on a small sample of teachers and students with an emphasis on 
discussion. Our research decision aimed at understanding teacher and student opinions on effective 
use of AR in education. We agree with other findings each AR application is in its own way unique and 
therefore the identified benefits may not apply in each context. Each application has to be implemented 
thoroughly to prevent drawbacks in user interaction or system failures in order to profit from benefits. 
Special user groups – in our research students of secondary technical school - can benefit in different, 
as well as additional ways due to their requirements to learning methods and the characteristics of AR. 
Results of our research cannot be generalized, but we believe AR is eligible to be used in different 
educational environments, and many applications successfully apply it to improve learning. Our findings 
indicate that specific directions of AR applications are more likely to lead to certain benefits such as 
increased motivation. Future research is needed to investigate the causality between benefits and 
challenges in detail. 
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Abstract  
These days young people tend to be fond of various single-player video games. Recently there has 
been a noticeable upsurge in the prestige and popularity of computer games. The industry keeps 
developing rapidly, and the consequences of this process are influencing almost all spheres of our 
everyday life, educational sphere included. As computer games provide countless opportunities for 
players to autonomously learn new things, in particular, languages, a strong need for a profound 
research on the correlation between the process of autonomous language learning and the role 
computer games can play in it has emerged. This need served the main incentive for the present work. 
The group of our research consisted of young people in the age rate from 17 up to 20 years old. They 
are all are the first, second and third year students of Russian state Universities. The choice of the 
Universities has been done due to the following criteria: linguistic and non-linguistic ones. 

The authors investigate and describe the influence single-player video games have on players’ 
language learning autonomy. Such type of learning has become very popular in Russian Federation 
especially during COVID 19 pandemic. 

The article has two main sections: theoretical and practical. The theoretical part reveals information on 
autonomous language learning and its main and most noticeable features. Data on video games’ 
development and the particular role they play in the process of language learning is provided. The 
authors also highlight the most distinct positive and negative features of language learning via video 
games. The practical part explains how playing video games can contribute to the development of 
listening abilities, knowledge of variegated grammatical constructions and lexical units, and the overall 
performance in real life situations requiring the usage of foreign language. The detailed analysis of the 
most noticeable linguistic features of such games as “The last of Us” and “Dragon Age: Inquisition” is 
also provided in this paper. The authors try to compare the development of listening abilities, 
knowledge of variegated grammatical constructions and lexical units, and the overall performance in 
real life situations of different research groups of students. The authors draw the conclusions that 
developing language learning autonomy can be very fruitful and necessary especially during such 
difficult times as COVID 19 pandemic. Besides the fact that for this purpose we can use computer 
games makes it easier and more attractive for young people. 

Keywords: Autonomous learning, foreign language learning, computer games, linguistic and non-
linguistic Universities, single-player computer games.  

1 INTRODUCTION 
Recently there has been a noticeable upsurge in the prestige and popularity of computer games. The 
industry keeps developing rapidly, and the consequences of this process are influencing almost all 
spheres of our everyday life, educational sphere included. As computer games provide countless 
opportunities for players to autonomously learn new things, in particular, languages, a strong need for 
a profound research on the correlation between the process of autonomous language learning and the 
role computer games can play in it has emerged. This need served the main incentive for our work.  

A certain research has been done in this sphere before, which can be divided into two categories: the 
research on specially designed computer games for language learners, and the research on how 
online multiplayer computer games can contribute to the development of various language skills. 
However, there is a distinct lack of information on single-player games in this regards, contrasted by 
the fact that they are quite popular nowadays and hold a high position in the game sphere. These two 
points served the reason we decided to base our research on single-player games only [1], [2], [4]. 
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The main aim of our research is to analyze various ways in which computer games can contribute to 
the development of learner’s autonomy and his or her handle of various language abilities, as well as 
to illustrate it with examples from particular games among those which are the most popular on the 
market nowadays. 

The object of our research are single-player computer games and their positive and negative features. 
The subject of research is a set of particular languages skills which can be acquired autonomously in 
the process of gaming, in regards to two particular single-player games [3], [11]. 

Theoretical and practical use of this paperwork is predominately linked to the current situation in the 
sphere of computer game studies and the limited amount of research devoted to language learning via 
single-player games in particular, as well as via computer games designed primarily for the needs of 
entertainment. Furthermore, this paper work is also aiming to be of help for teachers planning to 
introduce computer games in their language learning course and may as well have a positive effect on 
the image of computer games and help to dissipate some particular prejudices about the computer 
games entertaining-only nature and their negative influence on students’ ability to study and 
comprehend information, which, unfortunately as it is, are quite widespread in the society at the given 
moment due to the Covid 19 pandemic [6], [24]. 

We put forward our working hypothesis that single-player computer games can be instrumental in 
organizing autonomous language learning process and obtaining handle of various theoretical (the 
knowledge of various grammar constructions and vocabulary units) and practical (listening and 
perception) language skills, as well as in developing the ability to solve problems and interact in real-
life situations. Besides we are to compare 3 groups of young people in the age rate from 17 up to 20 
years old. They are all are the first, second and third year students of Russian state Universities: 
Moscow State Linguistic University (Russian Federation) and the Financial University under the 
Government of the Russian Federation (Russian Federation). The choice of the Universities has been 
done due to the following criteria: linguistic and non-linguistic ones. 

2 METHODOLOGY 
Now, to start with, let us take a look at the definition of autonomous learning. Phil Benson, Professor of 
Applied Linguistics at Macquarie University in his article “Autonomy in language learning and teaching” 
explains that autonomous learning is associated with the ability of a person to gain knowledge 
independently under various conditions without a teacher [3]. Sometimes the term “capacity” is used 
instead of “ability” as learning situations differ. We are going to talk about learning languages 
autonomously. For instance, a person can watch educative videos from popular media platforms in the 
internet (the most vivid example is Youtube containing hundreds of educative channels). Another 
person can play video games and also learn a language. They both share one main similarity – they 
learn something without taking classes and communicating with a teacher.  

Autonomy itself means the ability of a person to perform without somebody else’s control. A person 
acts on his or her own interests and values. Independence is the main feature of this type of learning. 
A learner possesses full control of the process of learning.  He or she doesn’t take classroom-based 
courses neither uses remote lessons. Self-assessment also takes place [7], [23], [13].  

Nowadays autonomous learning gains popularity as people having hectic lifestyle do not have enough 
time to attend traditional classes and also desire to do it. Besides the Covid 19 pandemic has made 
such type of learning more available than any other one. 

A computer game is a computer programme serving for the organization of game process via 
interaction with a user interface. Computer games can be multiplayer (presenting opportunities to 
interact with other players) or single-player (fulfilling all the functions of interacting with a player itself) 
[19], [14].  

In case of computer games, the platforms (electronic systems designed to play video games) are 
general-purpose computers, such as desktops and laptops, and the controllers (the input devices) are 
keyboards and mouse devices. The display device, where people view the game, is a computer 
monitor. All sound effects come from loudspeakers or headphones [14], [20], [21]. 

Despite sometimes considered to have a negative image in the society, on the whole computer games 
are embraced as a rather neutral phenomenon. However, apart from their obvious ability to provide 
variegated measures of entertainment, video games have a range of other positive features, such as 

0906



opportunities for simulation of real life situations, problem-solving exercises, interactions, feedback, 
and enhancement of cognitive skills. They can also serve a source of motivation for studying process. 

Video games as an instrument of role-playing are much more advanced and close to reality than any 
other technic which can be used on a lesson. Even in regards to simulating some ordinary daily life 
situations (e.g. asking for directions, making a casual dialogue) video games can bring an element of 
credibility by making a student interact with an unfamiliar person in an unfamiliar setting (instead of 
talking to a fellow classmate in a language classroom).  

However, the main advantage of video games is in their ability not to simply recreate real life 
situations, but to create impossible ones. The plot may take place in another country (even the 
imaginary one), another time or on another planet. The student will have opportunities to interact to 
people he could never meet in real life on topics that would never have been brought up in any other 
circumstances. Video games can also pose variegated problems for students to deal with, and their 
difficulty can vary from simple tasks which can be solved in one or two dialogues to more complex 
ones requiring serious mental work and cognitive skills [22], [26]. 

Another benefit of using computer games in language learning is that it not only allows to imitate real-
life situations, but also provides ample and adequate feedback to player’s actions. The usage of 
improper communication style or inadequate word choice in a dialogue option may lead to 
deteriorating relationships with particular characters, which will indicate that the player is not able to 
comprehend the context fully. That would also encourage him or her to study the appropriate word use 
in various formal or informal situations.  

Feedback may be also useful in games with scenarios implying different kinds of moral dilemmas, 
where all the choices the player makes are bound to result in particular consequences, varying from 
pleasant to unpleasant. Such type of game mechanics is extremely instrumental in implementing 
moral aspect of education and teaching students to take responsibility for their actions.  

Finally, in multiplayer games interaction may refer to player’s communication with other players. In this 
case, it is more difficult to control the vocabulary and the style of communication used in dialogues, but 
the feedback will be far more accurate, as it is generated by real people adjusting to everything the 
player says and not by a computer programme imitating real people. 

As various researches show, video games of different genres can significantly contribute to the 
development and enhancement of various cognitive skills. For instance, playing action video games 
was shown to result in an increase in the spatial resolution of vision (as measured by crowding), which 
applied both for peripheral locations and central vision. Another research on action video games 
demonstrated positive changes in reaction time, space resolution [9, p. 92],  hand eye co-ordination, 
processing speed, and stress level in the participants due to training [5, p. 120]. Puzzle video games 
can also contribute to strategic and tactical thinking, while simulation games and strategies are 
instrumental in developing supervision and management skills [12, p. 232].   

Finally, for the vast majority of students playing computer games appears to be a much more 
preferable past time activity than studying with the usage of student books and other purely 
educational resources. Therefore, their motivation to devote their time and efforts to this particular 
activity is on a considerably higher level [1, p. 120]. Although the amount of information the student 
can absorb from video games still can hardly compare to the amount provided by student books, it 
may be compensated by the learner’s willingness to spend more time on video games, thus acquiring 
more information. Video games can also help to reveal potential in the students who seemed to be 
unmotivated before [12, p. 32], which will later help to make them open for some traditional teaching 
methods as well.  

After 1980’s when computer games became popular with the masses people started to deal with 
problems concerning gaming. At present, computer games have certain disadvantages. The most 
popular negative aspects which exist in the sphere of computer gaming are high prices, lack of 
information and tips, in particular, language theory, which causes the third disadvantage – high 
probability of improper using of knowledge users get. 

There is evident disadvantage which lies in high prices of PC games. Games of such kind are in 
demand among people despite its prices to pay. Games with complicated plot and game mechanics 
are always more expensive. The problem is that prohibitively high prices in the official stores can 
cause the difficulty of access to gaming for the great number of people. Despite the fact that the piracy 
of games is growing rapidly a lot of users don’t have ample opportunities to get PC games that they 
want.  The prices for PC games on Origin are the following: the role-playing game “Dragon Age: 
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Inquisition” costs 29.99 dollars, the game “Assassin’s Creed Odyssey” has the price of 50.40 dollars, 
the game FIFA 18 costs 40.40 dollars (information as to May, 2021). All the information on the prices 
is drawn directly from Origin official web page.  There are also cheaper games on Origin. The example 
is a simple action game “Mr. Shifty” which costs 14.99 dollars. The game was released at the year of 
2017 but its price is relatively low because of its simplicity.  It is less popular with users. However, 
games demanded all over the world grow in price. There is a clear relationship between the prices of 
games and its availability.  

Indeed, computer games can be a good start for mastering skills. Despite the fact that playing 
computer games helps people to learn new vocabulary and understand foreign speech, it can’t provide 
people with all aspects of the language use needed. 

Speaking of the vocabulary, it is important to mention that a lot of words are polysemantic which 
means they do have several meanings. Games that don’t specialize on language learning (the majority 
of computer games is made primarily for entertainment) do not consider vocabulary analysis. 

Computer games do not have special information on the language grammar which is also needed for 
learning. Players do not learn basic grammar rules. They just use particular constructions [8], [27].  

Here we move to the next negative aspect that is - improper use of the knowledge. There is some 
probability that a user will use words he or she learns from playing games improperly as he is not 
cognizant of the details and use of the material he learns. For example, he doesn’t consider the 
context of the word used [11].  

Taking into account all things which were discussed earlier, we decided to concentrate on the role of 
single-player computer games in the autonomous learning in terms of English language learning only.  
We took a closer look at how they affect, firstly, the development of listening skills and the knowledge 
of various lexical units and grammar constructions, and, secondly, student’s abilities to interact and 
make practical decisions in the real world. Our objective was to not only enumerate all of the aspects 
of language skill development via computer games, but also specify various ways in which they can be 
enhanced and take a closer look at how exactly certain computer games can contribute to this process 
depending on their genre, setting, game mechanics, and the particular set of problems posed and 
topics discussed in the game. We will now proceed and take a closer look at the development of all 
these aspects on the example of two single-player games which are quite popular nowadays: “Dragon 
Age: Inquisition” and “The Last of Us”. 

To start with, video games can serve a good instrument in enhancing one’s abilities to perceive the 
information delivered in the spoken form. There are two main directions of listening skills’ 
development. Firstly, via gaming a person can improve their comprehension of spoken texts delivered 
in a fast and rushed manner rather than a slow measured tempo typical for school or university 
listening tasks. Secondly, modern video games provide a wider range of different accents and, 
therefore, in this regards are more successful in preparing students for various real-life encounters and 
interactions. 

Another thing to be considered instrumental while enhancing listening skills and the overall ability to 
comprehend information in spoken form is the diversity of accents currently represented in video 
games. Although at first many of them tended to provide a range of American accents only (thus 
lacking the diversity which can be faced and often found perplexing in real life due to low visibility), the 
situation has been changing recently, and now plenty of video games include all other types of English 
accents as well [8], [15].  

“Dragon Age” series can serve a typical example of such transformation. The game is famous for its 
dark fantasy setting, where characters of various races (e.g. dwarfs, elves, qunari), classes (e.g. 
warriors, mages, templars), and regions can be found. In the beginning the differences between 
representatives of such races and classes were not very distinct (both language- and appearance-
wise), and the first part of the game (released in November, 2009) was criticized for relying heavily on 
utilizing American accents mostly. However, the situation has changed with the later parts, as more 
and more other accents emerged, in a strong correlation with the development of the game setting as 
well. In “Dragon Age”, the continent where all the action takes place is divided into several kingdoms, 
most of which finally get exposure only in the third part of the series called “Dragon Age: Inquisition” 
(released in November 2014). Apart from obvious distinctions in culture, life style, traditions, and 
religious beliefs of these countries, some specific features in dialect and accent are also apparent. 
Overall, “Dragon Age: Inquisition” presents a solid combination of British, Irish, Welsh, American, 
German, French, Spanish, Italian, and Russian accents, some of which are mixed for different 
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characters. An interesting feature to highlight is that some character traits and patterns of behavior 
observed in particular “Dragon Age” nations are those considered typical for real life nations which 
accents were used for the respectful “Dragon Age” nations (e.g. Nevarras, who have distinct 
Russian/German accent, are considered reserved, harsh, and rather unfriendly) [16].  

While “The Last of Us” can hardly be compared to “Dragon Age: Inquisition” in this regards (which is 
easily explained by the specifics of its setting and plot), a certain diversity of accents is observed. 
Several of Southern American accents (ranging from Kentucky to Texas) are displayed, giving players 
an opportunity to notice differences and similarities between the accents of relatively closely located 
regions.  

The reason why the diversity of accents proves to be so crucial is that they are becoming more and 
more frequently faced not only in real life situations, but also in the listening part of many standardized 
exams (such as C1 Advanced, IELTS, TOEFL, etc.). Therefore, inability to comprehend information 
delivered with the usage of various accents without any losses in time and effort can turn out fatal and 
affect the overall mark for the exam. In casual interactions, it can also undermine the trust and respect 
of the person who is spoken with, or even become a permanent obstacle in daily life, if the accent 
which the student founds difficult to comprehend is extremely wide-spread or typical for the region. 

Although in general the language presented in video games is hardly close to perfect in all regards, 
very few can be accused of having explicitly poor grammar, and in the vast majority of video games 
we can observe a wide range of various grammatical constructions, ranging from Old to Modern 
English.  

“The Last of Us” mostly utilizes clear Modern English grammar constructions. The dialogues are 
generally easy to understand. Characters use various Perfect tenses and Passive voice with no 
mistakes, which makes the process of comprehending the information smooth and easy for the player. 
Casual modern forms of grammatical constructions play quite an important role for the language 
learners in the age of social media. The knowledge of such units is extremely instrumental for a 
language learner, as they are quite frequently used in everyday speech. In this regards, video games 
have a considerable advantage: they can provide players with the language and grammar patterns 
used in everyday interactions between the members of language communities. Short informal forms of 
grammar constructions are widely used in “The Last of Us”. For example, the main character 
repeatedly says “gotta” instead of “have got to”, “ain’t” instead of “are not”, “gonna” instead of “going 
to”. Characters use short forms in informal conversations with their team. A player is bound to become 
aware of meanings of such constructions and understand the rules of their usage [17].  

“Dragon Age: Inquisition”, in its turn, contains a wide range of both Old and Modern English grammar 
constrictions used in conversations and comments, thus providing a player with a clearer insight in 
both sides of the language.  

Old English utilization is limited to the speech patterns of a small number of characters, highlighting 
their age or devotion to the traditions. The Elder One can be a good example, with his tendency to use 
typical Old English grammar construction which are no longer in use (“Tell me, where is your Maker 
now? Call him. Call his wrath down upon me. You cannot. For he does not exist.”) .  

Despite the fact that “Dragon Age” setting was clearly inspired by both medieval and renaissance 
times, overall the language used in the game is quite close to modern, including popular idioms and 
slang units. Combat comments, utilized in “Dragon Age: Inquisition”, also perform a special role in 
language learning. Short phrases which are often heard in the game (“I need some help”, “better take 
a closer look”, “next!”) may be used in many every day speech situations. A player memorizes phrases 
in the course of playing process as they are heard quite often. 

Playing video games can also enhance efficiency of language learning. Talking about the process of 
learning various lexical units, one should mention that languages tend to evolve very quickly. The one 
of the most crucial features of a modern English use is the use of a slang. Many of slang terms have 
become standardized in the language speaking community today. A player should be aware of the 
changing linguistic standards, such as, for example, the widespread use of a slang. This phenomenon, 
for instance, can be easily recognised in “The Last of Us”. Slang terms there are utilized throughout 
the entire game process, by different characters and in different situations (“Dude”, “poop”). The 
characters also use bad language in difficult or stressful situation when certain plot twists make them 
feel anxious or angry. Such experience is of great significance for him or her as for a language learner, 
because this way they get a handle of new vocabulary units through insight and not by simply 
memorizing their meanings and written and spoken forms [24], [25], [18].  
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In contrast to “The Last of Us”, “Dragon Age: Inquisition” includes a wide range of specific vocabulary 
units, which is explained by the setting and the content of the game itself. One remarkable thing about 
“Dragon Age” is the multitude of special terms. The protagonist has his or her specialized equipment 
that needs some constant upgrading and modernization. The wide range of weapons can serve as a 
good example. First, a player can only craft a weapon after a profound search for crafting materials 
and schematics, most of which have different names. The protagonist later also can modify his or her 
weapon. The names of a wide range of various weapons (e.g. axes, madders, swords, bows, staves) 
are commonly used, and, as a result, the player most likely memorizes them during the gaming 
process.  

Apart from learning the names of weapons and specializations, the player also gets an in-game 
depiction that helps to learn the world quickly and effectively. As we have mentioned earlier, full 
representations of the objects denoting terms in other language always benefits language learning 
(especially autonomous language learning). Because of the player’s picture in the screen, he or she 
gets an image of all notions of various objects they come across, which helps him or her to reinforce 
this knowledge. 

The most vivid feature of video games today is interacting. A player is often obliged to make multiple 
choices (a feature which is especially typical for RPGs) and take part in various in-game conversations 
which provide him or her with the information necessary for moving further and literally farther. 
Questions may vary: players are to decide what to wear, where to go, and even what to say to the 
other characters. 

The two games we have chosen for our analysis differ in some aspects concerning interaction. Even 
though dialogues with in-game characters are of profound importance in both games, the opportunity 
to choose between various dialogue options is given in the “Dragon Age” only. The main focus in “The 
Last of Us” is on controlling the character’s movements in order to face various challenges, for 
example, killing the members of the opposing group and helping your team. 

In the  “Dragon Age: Inquisition” a player runs the show from the very start of the game. He or she 
chooses the race and the specialization of the protagonist, decides what the main character will look 
like, and even has an ability to choose his or her voice. The player also decides where to go and 
where to start his or her mission. This brings the players to a real life situation, where they have to use 
spoken language. It is the most powerful tool in communication and in video games especially. 

The vivid detail is combat and location comments. Combat comments are some short statements said 
by various characters during battles. For example, when a character kills someone, a player hears the 
comment “One down!” or “Next!”. Location comments are heard everywhere and are extremely 
instrumental in creating a lively in-game atmosphere.  

As we have mentioned earlier, the careful imitation of various real life situations contributes to the 
development of the player’s language skills. Short phrases said by companions and other characters 
are an important complement to the process of playing  (“One less to worry about!”, “I might need 
some help here!”). 

“The Last of Us” gives a player sufficient freedom of choice from the start. A player needs to find out 
what happened to the main character who lives in the times of a global catastrophe. The game starts 
with the dialogues, and throughout them the player slowly learns the story of Joel. Every dialogue 
(even the dialogues between other in-game characters) can provide the player with useful information. 
Conversations around the character play an important role in completing the game. Slang and short 
informal constructions are used by the characters in particular language situations (e. g. they tend to 
use jargon when they are nervous or angry). Slang is frequently utilized in conversation with team 
members. 

3 RESULTS 
In our research we analyzed two popular around the globe computer games such as “The Dragon 
Age: Inquisition” and “The Last of Us” in terms of language skills development via playing. We paid 
special attention to listening skills as players often listen to the dialogues and watch videos. Speech 
tempo and accents can vary in the games. This aspect makes the process of learning more realistic 
and valuable. “The Dragon Age: Inquisition” gives learners a chance to learn about different accents of 
English various characters speak with, for example, German, Irish, Welsh and even Russian accents. 
Moreover, they help players to get an insight into cultural differences of English speech community.  
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Grammar and lexical knowledge were also covered. Grammar constructions in both games are always 
clear enough which makes learning process much easier. “The Last of Us” ’ dialogues contain modern 
constructions used by language speakers on a daily basis. “The Dragon Age: Inquisition” also provides 
players not only with modern grammar models but also examples of Old English utilization. Computer 
games help players learn new vocabulary as well. “The Last of Us” includes a large number of slang 
words, which are, in fact, are attractive to learners. “The Dragon Age”, in its turn, is useful for learning 
special vocabulary, such as category of weapons.  Interaction and decision making are useful for 
language learners.  Communication enhances language skills development. Players choose dialogue 
options, team members, tasks and more other meaningful details. 

In graphs below we show the progress of acquiring such language issues as following: popular idioms, 
slang units, accents, Grammar (Perfect tenses & Passive voice), short informal forms of grammar, 
combat and location comments, bad language, special terms (equipment/weapons) of the research 
groups according to their year of studying and type of university. 

Table 1. “1st year students (linguistic Uni)” vs “1st year students (non- linguistic Uni)” 

 
1 st year students  

(linguistic Uni) 
1 st year students  

(non-linguistic Uni) 

popular idioms 8 % 1 % 

slang units 3 % 1 % 

accents 11 % 0,1 % 

Grammar (Perfect tenses&Passive voice) 32 % 5 % 

short informal forms of grammar 25 % 9 % 

combat and location comments 38 % 15 % 

bad language 40 % 15 % 

special terms (equipment/weapons) 35 % 10 % 

Table 2. “2nd year students (linguistic Uni)” vs “2nd year students (non- linguistic Uni)” 
 

2 nd  year students 
(linguistic Uni) 

2 nd year students 
(non-linguistic Uni) 

popular idioms 10 % 3 % 

slang units 15 % 3 % 

accents 11 % 1 % 

Grammar (Perfect tenses&Passive voice) 33 % 8 % 

short informal forms of grammar 23 % 10 % 

combat and location comments 25 % 18 % 

bad language 40 % 21 % 

special terms (equipment/weapons) 35 % 15 % 

Table 3. “3rd year students (linguistic Uni)” vs “3 rd year students (non- linguistic Uni)” 
 

3 rd year students  
(linguistic Uni) 

3 rd year students  
(non-linguistic Uni) 

popular idioms 12 % 5 % 

slang units 15 % 5 % 

accents 11 % 2 % 

Grammar (Perfect tenses&Passive voice) 30 % 10 % 

short informal forms of grammar 23 % 15 % 

combat and location comments 30 % 21 % 
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bad language 40 % 28 % 

special terms (equipment/weapons) 35 % 22 % 

The figures prove, in particular, that the most difficult language issue to acquire was understanding the 
diversity of accents: only the students of a linguistic university turned out to show such skills to a good 
extent, especially the 3rd year students. 

Generally speaking the language performance of the students of a linguistic university turned out to be 
better. No wonder because they are more used to overcome different stresses along with the covid-
related stress. Besides as we mentioned before, “computer games can be a good start for mastering 
skills. Despite the fact that playing computer games helps people to learn new vocabulary and 
understand foreign speech, it can’t provide people with all aspects of the language use needed”. 

4 CONCLUSIONS 
The industry of computer games keeps to continue blossomming forth. With the development of 
computer games people get the enrichment of their own qualities and skills. Computer games play 
special role in autonomous language learning since they are complex enough to provide players with 
new knowledge and on the other hand simple enough to be used for everyone. The phenomena of 
computer games’ influence on autonomous language learning should be studied deeply as it affects 
the acquisition of one of the most important skill and means of communication and experience sharing. 
In our research we described young people in the age rate from 17 up to 20 years old, who were 
getting higher education and happened to overcome the outbreak of the coronavirus-19 the covid-
related measures of constraint. The future researchers have a lot to do with this phenomenon – how it 
works with other groups of people, how it influences, and, the most fundamental, how to control it. 
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THE STATUS OF HUMANITIES AND STEM DISCIPLINES IN A TIME OF
CRISIS

L. Biberman-Shalev, G. Semo

Levinsky College of Education (ISRAEL)

Abstract

In Israel, as in many countries around the world, secondary school learning is done in separated
disciplines. These disciplines are hierarchically organized in accordance with the distinct prestige
attributed to them as a result of social, cultural and economic processes that take place on a local and
global level.

Prestige is a sociological concept that symbolizes a measure of social value attributed to individuals,
groups and organizations on a hierarchical basis of respect, recognition and skills. Prestige is based on
shared social and cultural beliefs and perceptions about who or what holds a high or low social value.
Common cultural beliefs about attributing prestige allow for an unequal distribution of resources and
power to be perceived as natural and just. In the global reality the prestige attributed to the STEM
disciplines is perceived as higher than that attributed to the humanities disciplines. Thus the STEM
disciplines are entitled to more resources and higher reward within education systems. This reward is
reflected in the ability to convert internships in these disciplines into lucrative occupations in the local
and global labor market.

The Covid-19 crisis created a sharp change in the teaching-learning processes in schools and
summoned a new experience to the pre-service teachers studying in secondary school program at the
college: distance learning on various technological platforms. Since distance learning and the integration
of technologies may affect the status of prestige attributed to the discipline, our main research question
is: How do pre-service teachers in humanities and STEM disciplines perceive the prestige attributed to
their discipline during a routine and in times of crisis? In particular, the study seeks to reveal whether, in
the view of the trainees, the transition to distance learning has created any change in the prestige
attributed to the discipline? Answering this question will allow us to examine ways to reduce, during the
training process, the prestige gaps between disciplines and their implications for social stratification
within the education system. 

The findings of the study revealed that trainees in both disciplines were clearly aware of the
differentiated status of prestige before Covid-19. Students in the humanistic disciplines described low
prestige while students in the STEM disciplines expressed a clear awareness of the high prestige
attributed to their discipline and their choice to specialize in STEM disciplines precisely because of their
high prestige.

Trainees in both disciplines described changes in prestige following the Covid-19 crisis and the shift to
distance learning. Humanities disciplines students have described two main trends - rise of prestige and
decline of prestige. In contrast, trainees in the STEM disciplines have described trends of maintaining
high prestige and even strengthening prestige.

The implications of the research for teachers education relate to the importance of discussing with pre-
service teachers the prestige status of disciplines and its impact on teaching-learning processes in
routine and in crisis. Pre-service teachers in humanistic disciplines can take a proactive stance about
status prestige by changing teaching methods and building new curricula. pre-service teachers in STEM
disciplines must be aware of the implications of social justice that accompany the status of prestige and
work to promote equal opportunities in both routine and crisis times.

Keywords: STEM, humanities, prestige, distance learning.
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Abstract 
The purpose of this paper is to develop a general approach to the application of a differentiated 
approach to teaching students a foreign language, taking into account the use of features of distance 
learning. 

Objectives of the study consists of the analysis of distant technologies of foreign language teaching, 
features and advantages of the differential method in teaching a foreign language and peculiarities of 
its application in distance courses, as well as the development of the generalizing principles and the 
model of differentiated approach to learning a foreign language in distance learning for the university 
students. 

The research methodology is based on personality-oriented, network-based and competence-based 
approaches to foreign language education of students. The study used the method of content analysis 
of scientific research on the subject of distance learning and foreign language teaching of university 
students, pedagogical modeling, statistical analysis and monitoring of the results of the application of a 
differentiated approach in foreign language distance learning of university students. In the 
experimental stage of the study, 28 foreign language teachers from 3 universities and 3,056 students 
from non-linguistic areas of study took part. 

The results of the study presented the benefits and features of a differentiated approach in the foreign-
language distance learning of university students, created the descriptive teaching model of a 
differentiated approach to foreign language training of students in distance learning courses, described 
the general principles for the implementation of a differentiated approach to the foreign language 
distance learning. 

In conclusion, we have presented a statistical analysis and monitoring of the results of applying a 
differentiated approach to teaching a foreign language to university students in the framework of 
distance education. The results of the study showed the high efficiency of the proposed principles and 
methods of differentiated teaching in foreign language teaching of university students in the 
organization and application of electronic and distant educational technologies. 

Keywords: Foreign language training, distance education, differentiated approach to learning, distance 
course, electronic learning tools. 

1 INTRODUCTION  
The training system presented in the study should focus students on the desire to gain knowledge, 
provide individually adapted teaching aids for each student; give them the opportunity to study 
according to an individual schedule and immediately evaluate the results of training. An individual 
educational trajectory is a temporary procedure for implementing an individual educational program, 
taking into account the specific conditions of the educational process in an educational institution. 
Nowadays, the problem of distance learning of a foreign language is relevant for the studied topic [1]. 
The main condition for this approach to teaching is the teacher's qualification, which determines the 
effectiveness of all methodological principles. Computer technology is only a means of obtaining 
knowledge. The one who teaches is and remains the main organizer of the teaching process [2]. The 
organizer of the entire learning process is the teacher, he plans and organizes the training, it is on him 
that the level of knowledge of students will depend, it is he who controls the technical means, no 
matter how smart he is. This approach to learning opens up new perspectives in learning and self-
learning and expands the information sphere.  
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Distance learning is becoming an increasingly popular form of education, as it allows students to learn 
at their own pace and without restrictions on the place of study [3]. Perhaps it will completely replace 
the traditional one in the future. The ongoing restructuring of higher education is a catalyst for 
changing the traditional educational system, including foreign language teaching. Today, there are 
new non-state educational institutions, whose services are rapidly diversifying with the development of 
not only innovative pedagogical methods, but also information technologies [4]. They are the incentive 
to increase the motivation of students in this case. It gives everyone a wide range of opportunities, 
opening up new mechanisms for the implementation of interdisciplinary and socio-cultural relations, 
using the most modern forms of information exchange, systemic and intersystem interaction [5].  

The university's teachers are faced with the task of producing highly qualified specialists in various 
industries. A university graduate is a well-educated person with a fundamental background. 
Accordingly, a foreign language for such a specialist becomes not only a necessary tool, but also an 
important component of cultural and humanistic development. We believe that distance education as a 
powerful tool for teaching a foreign language allows us to make changes in the traditional learning 
process, because:  

• it actively involves everyone in the learning process, turning them into subjects of learning;  
• with its help, the optimization of the student’s work rate is achieved;  

• it significantly expands the possibilities of presenting educational information, especially with the 
use of multimedia technologies;  

• ICT allow to qualitatively change the control and evaluation system of students, increasing 
objectivity, providing prompt feedback and, due to this, flexibility in managing the educational 
process. 

Today, distance learning of a foreign language has become possible thanks to online learning, which 
includes the necessary components of the traditional educational process [6]. This method of obtaining 
knowledge is very popular, the goal of this method is to master the language, when such factors as the 
remote location of educational centers and unstable work schedule can not be an obstacle to its 
achievement of the goal. This problem can be solved by using distance learning. However, it is worth 
noting that distance learning is not just a way to deliver education to geographically distant students 
through various delivery and communication technologies. Distance language learning is a set of e-
learning courses with specific features of the organization [7, 8, 9]. They are designed to solve specific 
learning tasks. This approach to learning also implies a differentiated approach. Some students with a 
high level of knowledge, quickly perceive educational information, and most with a low level of 
knowledge-slowly. Distance learning systems allow everyone to achieve high results, regardless of 
their initial level of knowledge. It allows you to learn at any distance from a small audience, ending with 
different states.  

Distance learning includes:  

- working with delivered materials; 
- help from a remote teacher; 
- timely delivery of training materials;  
- improving the information culture; 
- the ability to gain knowledge anywhere in the world, at any time and in any place;  
- accessibility to persons removed from higher education institutions. 

Advantages of distance learning over traditional foreign language learning:  

- the student can study English almost anywhere, at any distance;  
- it does not bear the cost of training materials;  
- the sequence and duration of the study of these materials is chosen by everyone;  
- the quality of language teaching does not depend on the training in a particular educational 

institution [10].  

Currently, one of the most striking examples of distance learning is educational platforms. Around the 
world, there are dozens of platforms that allow students to get an education at a convenient time in 
any convenient place and get a higher education. The main task of distance learning in a foreign 
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language, both from the point of view of a differentiated approach, is to organize the training of each 
individual and a subgroup of students according to an individual schedule [11]. 

The purpose of this work is to develop a general approach to the application of a differentiated 
approach to teaching students a foreign language, taking into account the use of features of distance 
learning. The objectives of the research are to analyze the distance learning technologies of foreign 
language teaching, the features and advantages of the differentiated method in teaching a foreign 
language and the features of its application in distance courses, as well as to develop generalizing 
principles and models of a differentiated approach to learning a foreign language in distance learning 
for university students. 

2 METHODOLOGY 
The research methodology is based on personality-oriented, network-based and competence-based 
approaches to foreign language education of students. The study used the method of content analysis 
of scientific research on the subject of distance learning and teaching foreign languages to university 
students, pedagogical modelling, statistical analysis and monitoring of the results of the application of 
a differentiated approach in distance learning of foreign languages to university students. The 
experimental stage of the study involved 28 foreign language teachers from 3 universities and 3,056 
students of non-linguistic areas of study. 

This study proposes the introduction of two standards: for teaching advanced level and the standard of 
compulsory general education training. The space between the levels of mandatory and advanced 
training is filled with a kind of "ladder" of activity, the voluntary ascent of which from mandatory to 
advanced levels can really provide a student with a permanent stay in the zone of immediate 
development, learning at the individual maximum possible level. Availability of these standards, 
provides 2 levels of requirements: 

• the content of the education that the university is obliged to provide to the student; 
• the content of the education that the school should require from the student, and the 

assimilation of which is the minimum mandatory for the student. 

In this regard, the level differentiation of training provides for: 

• the presence of a basic mandatory level of general education, which the student must achieve; 
• the basic level is the basis for differentiating and personolizing the requirements for students; 

• the basic level should be feasible for all students; 
• the system of results that a student must achieve at the basic level must be open (the student 

knows what is required of him/her).; 

• along with the basic level, the student is given the opportunity of advanced training, which is 
determined by the depth of mastering the content of the subject. 

This is provided by a level of training that exceeds the level of the minimum standard. Here, the 
training takes place at the individual maximum possible level of difficulty, which optimizes the 
developing function of training. This approach to teaching a foreign language makes it possible to 
increase the efficiency of educational processes regardless of the place of residence of the students 
and differs from traditional forms of education by high dynamism associated with the flexibility of 
choosing training courses, a large amount of independent work, and a variety of forms of educational 
and methodological support. In modern conditions, it is no longer enough to simply teach students, to 
give them a certain, rather large amount of knowledge. It is necessary to teach them to update 
constantly their knowledge, to systematically search for new things. 

In our study, we used distance learning courses that involve feedback [12, 13]. For example, after the 
students read the text on the topic of the material being studied, it is necessary to perform exercises 
for understanding the read text, which are checked by a remote teacher. In traditional classes, there is 
no interlocutor in the language, with the exception of the teacher. In this case, language proficiency 
becomes problematic. And there are no such problems in distance learning. The student can 
communicate with native speakers virtually. The general purpose of the types of activities used on the 
Internet is to organize communication in the conditions of network communication, while the main 
indicator of the culture of communication is the level of formation of the general culture. Together with 
this, the level of communication culture takes into account some intellectual skills, which include the 
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ability to briefly express the main idea, listening and listening to the interlocutors, conducting a 
conversation, justifying one’s own point of view, accepting the point of view of the interlocutors, 
forming a single point of view that covers the arguments of both sides. In addition, by listening to 
educational audio recordings, a student can fix the correct pronunciation, which is checked at a 
distance. Practice shows that teaching students reading skills contributes to the formation of oral 
speech skills. Accordingly, when choosing texts, it is necessary to take into account the interests and 
needs of students, as well as pay attention to the novelty and practical significance of the material. To 
solve these problems, it is possible to use authentic texts, as they are perceived by students with 
interest and great enthusiasm. 

In distance learning based on a differentiated approach, our study used different teaching methods: 
programmed learning, intellectual (problem-based) learning and others. In order to achieve tactical 
goals, the teacher must: structure the course, select the training material for the necessary sections, 
and choose the form of the lesson. The foreign language program includes educational materials from 
professionally oriented disciplines, but they are involved in order to use them to form the necessary 
competence in a foreign language. Each student decides at what pace he will work, and after 
presenting his work, he can switch to another type of training activity, or he can prepare a dialogue 
with a virtual friend. This form of organization of the educational process requires the teacher to have 
a deep knowledge of the individual characteristics of their students. The essence of the differentiated 
approach is to present students with tasks to perform, based on a certain level of their knowledge of a 
foreign language. At the beginning of the academic year, students with a low level of knowledge are 
presented with easier exercises to study, after explaining the topic and showing a sample of the 
exercise. They perform the exercise according to the pattern. These tasks gradually become more 
complex, and at the end of the course, students will be able to perform more complex exercises. The 
main purpose of individual classes, in our opinion, students see in the organization of assistance to 
them in mastering the content of academic disciplines, therefore, we can assume that their difficulties 
are primarily related to the development of educational material.  

The use of a differentiated approach in distance learning of a foreign language allows to build the 
learning process, taking into account the individual and typological characteristics of the student’s 
personality, as well as to use different methods and techniques depending on the purposes of training. 
A differentiated approach based on the goal of the student's activity in the system of secondary 
vocational education is aimed at predicting the level of development of competencies, motivation of 
search and research work, presentation of their own results. The work was carried out in two formats. 
Asynchronous learning involves independent learning of information, developing skills, and evaluating 
knowledge, while the contact between the teacher and the student is carried out with a time delay. 
Synchronous learning is a real-time learning format, with classes linked to an educational platform. 
The differentiated approach in asynchronous and synchronous learning formats was implemented 
through motivational, instructional, informational, communicative and control blocks. Motivational 
block, when the task of a network teacher is not only to transfer a certain amount of knowledge to the 
student, but to organize his independent cognitive activity, teach him to independently acquire 
knowledge and apply it in practice. To do this, students should be assigned tasks that they need to 
achieve in a distance learning session. The instructional block is the instructions and 
recommendations for completing the task in the classroom. Since the quality and success of the task 
directly depends on how much the student understands what he needs to do, in order to organize 
active work, the teacher needs to find answers to the following questions:  

1 Do all students understand the instructions for completing the task? 
2 How can you help a student who is slow to perceive information? 
3 What methods of differentiation will be effective in this block of the course?  

The information block is based on the information content system. When preparing resources, special 
attention helps to better assimilate the material. It is also necessary to take into account that the 
information to the students comes through the computer screen – the main channel of information is 
visual. Therefore, the educational and practical material should be readable and visual, allowing to 
diversify the nature of the student's activities. The communication block is considered as a system of 
interactive interaction of participants of distance learning with the teacher and among themselves, 
including in pairs and mini-groups, which is carried out through forums and video conferences, as well 
as consultations. A control block or assessment is a system of assessment and control that allows you 
to monitor how well the students have mastered the material. In distance learning, it should be borne 
in mind that the student's awareness of the new material, its consolidation should occur individually, 
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depending on the readiness. In this regard, when planning courses, it is important to provide for 
various options for monitoring the knowledge gained by students: written surveys, solving situational 
problems, control and other independent work of different levels. Monitoring the results is important to 
determine what the learner has learned and what difficulties they have. The differentiated approach 
allows you to constantly monitor the results of students ' work, according to which the nature of 
differentiated, multi-level tasks changes. So, tasks should be filled with an auxiliary element, that is, 
differentiating them according to the degree of complexity for independent development of skills in 
distance learning of students. For a differentiated task, a single block of information is used, but the 
solutions are different, depending on the level of complexity. And thus, several requirements of 
different levels of complexity are proposed for the same content. Using such platforms as Microsoft 
Teams, Moodle, Google Classroom, you can apply a differentiated approach to distance learning. The 
distinctive features of these platforms as a virtual learning environment management system are a 
user-friendly interface, task configuration (including the ability to create individual tasks for each 
student), and tracking their completion. The platforms combine chat in the workspace, and Microsoft 
Teams meetings, for conducting distance teaching. In addition, it is possible to create a bank of 
questions, tasks and tests with the choice of one or more answer options, setting the correct answer 
for the subsequent solution of logical problems. Thus, tasks of basic and increased complexity are 
created, the passage time and control points are set taking into account the individual characteristics 
of the student, which is one of the key components of the differentiated approach. In turn, the student 
is focused on self-control and the formation of their own trajectory of professional development. 

3 RESULTS 
So, the main advantage over traditional training is that remote e-learning of a foreign language 
provides students with free access to databases, library catalogues, etc. They are provided with wide 
opportunities for differentiated work and convenient materials for learning or communication, the 
possibility of testing in direct access mode. In contrast to the traditional approach to learning, 
differentiated distance learning has a number of advantages. It is widely used, as it can be used by 
students of different courses, different levels of education and social status. In case of educational 
problems, at any time, a student can contact the teacher and get professional help via video 
communication with the teacher. Third, students can choose a course according to their level of 
knowledge, its inclinations and abilities. However, the concept of distance learning in a foreign 
language is not sufficiently developed, and the slow feedback between the student and the teacher 
complicates learning, significantly limits the didactic possibilities of the level differentiation of distance 
learning. 

In the framework of our study we used a differentiated approach in distance learning of students of 
Don State Technical University, Rostov State Medical University and Southern Federal University. 
Since the effectiveness of distance learning is largely determined by the motivation of teachers, a 
corresponding survey was conducted in front of the respondents as part of the study. Only 4% of 
teachers consider a differentiated approach as an optional condition, while 78% of respondents 
consider this condition necessary, and 18% consider it desirable. The opinion on the influence of 
students ' motivation and organization on the quality of distance learning was also analyzed. Thus, the 
majority of teachers (85%) clearly believe that for high-quality distance learning and, consequently, the 
application of a differentiated approach, the student must be motivated for this training and well 
organized, as a desirable condition. These qualities of students are considered by 15% of teachers. 

4 CONCLUSIONS 
A differentiated approach to distance learning is implemented not only through tasks of different levels 
and types, when students, performing the same task, can perform different roles. It is also necessary 
to have educational resources that allow you to submit educational information in different formats, 
take into account the speed and results of completing tasks, and implement a variety of forms and 
methods of completing homework. In addition, a dialogue with students, their support by the teacher, 
and, of course, an objective assessment is required. 

Based on the results of the research, this paper presents the advantages and features of a 
differentiated approach to distance learning of foreign languages for university students, creates a 
descriptive model of teaching a differentiated approach to teaching foreign languages to students in 
distance learning courses, and describes the general principles of implementing a differentiated 
approach to distance learning of foreign languages. 
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In conclusion, we presented a statistical analysis and monitoring of the results of applying a 
differentiated approach to teaching a foreign language to university students in the framework of 
distance education. The results of the study showed the high efficiency of the proposed principles and 
methods of differentiated approach in teaching foreign languages to university students in the 
organization and application of electronic and distance educational technologies. 
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Abstract 
The paper aims to reveal the effect of using dramatic activities on improving English communicative 
skills of 4th grade participants and to present specific dramatic techniques suitable for teaching English 
as a foreign language to primary school children.  

The first part of the study reveals some theories that support the use of drama in the educational process 
and all the benefits of these techniques are described. Using drama to teach English results in providing 
context for developing all the necessary language skills within the safe environment of the classroom; 
drama involves learners physically and emotionally in the process of foreign language acquisition which 
helps memorization and enhances motivation; analyzing plot and characters and working in groups 
develops students’ social and intercultural competences. 

The duration of the experiment was 6 weeks in the beginning of the 2020 - 2021 school year. Two 
experimental groups of forty-five 4th graders were engaged in performing and filming roleplays to learn 
a specific grammar structure (present simple – in affirmative, negative and question forms) and a control 
group of forty-six students who were taught the same tense and its structure through the traditional 
teaching methods that the textbook provides. A pre-test was administered to both groups – first to check 
their knowledge on present simple tense and second, to determine the overall level of English language 
competence of the two groups. The post-test after the completion of the experiment revealed significant 
difference in favour of the experimental group which was proved by the higher percentage of the correct 
answers. 

Using drama in the English classroom provides not only emotions and cooperation in class but also 
improves language skills and teacher-student interactions. 

Keywords: drama, activities, teaching English, Present simple tense. 

1 INTRODUCTION 
In many foreign language classes one of the greatest challenges related to developing communicative 
skills in the target language are due to the limited amount of time and the fear of using the language 
orally. 

Contrary to traditional foreign language classes the use of drama contributes to involving emotions, 
feelings, and meaningful repetition which added to the specific language goals enhances the efficiency 
in teaching English. Children manage to relate positively to each other, gain confidence, experience 
collaborative work and confront ethical principles, personal values and moral codes of conduct. 

The word “drama” comes from Greek, meaning “action” or “a play”. “Drama” is not an easy term to 
define. It is often confused with “theatre”. The word “drama” comes from Greek, meaning “action” or “a 
play”. “Drama” is not an easy term to define. It is often confused with “theatre”. Susan Holden takes 
drama to mean any kind of activity where learners are asked either to portray themselves or to portray 
someone else in an imaginary situation: "In other words, drama is concerned with the world of 'let's 
pretend'; it asks the learner to project himself imaginatively into another situation, outside the classroom, 
or into the skin and persona of another person" [1].  

So “drama” has to be associated with what is to be experienced by the participants in it and not with 
what is to be communicated with the audience. 

The review of literature and research on the effectiveness of drama activities show that these interactive 
techniques not only provide fun in the language classroom and attract students’ attention but also help 
students explore certain aspects of real language use and enhance their communicative competence 
[2], [3]. 
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O’Gara [4] conducted a study with two groups of students in an Italian school and proved the stronger 
effectiveness of drama techniques compared to the traditional methods in teaching English tenses. 
Another study organized in a Brazilian university by Miccoli [5] also proved that drama activities not only 
improve students’ English language proficiency but also develop their collaborative skills and social 
confidence. Ernst-Slavit and Wegner [6] also proved how creative drama can be beneficial for a group 
of learners of English who were engaged in a process of discussing plot and characters, of writing their 
own script and rehearsing their roles. 

Drama as a form of interactive pedagogy in FLT and as a technique used to engage learners in active 
learning can take several forms in the language classroom, but above all they should be considered as 
game situations which not only develop learners’ communicative competence but their personality as a 
whole as well. 

1.1 The benefits of dramatization in teaching English as a foreign language 
A number of articles outline the benefits of drama in language teaching and they can be summarized in 
the following sections: 

1.1.1 Contextualizing language and providing a safe environment for practicing language  
Drama generates a need to speak through a context for different language uses in the safety of the 
classroom environment. According to Griffee, "It is easier for us to acquire language when we have a 
context in which we can hear and understand…Learning through action is a dynamic tool in the hands 
of a prepared teacher, and ... minidramas extend and amplify that dynamic " [7].  

Drama helps teachers transform a traditional learning space into a learning context: an office/ 
restaurant/press conference/ court/sports event, etc. These different contexts provide a wide range of 
meaningful situations that allow more authentic language use. Learners are not simply given to 
memorize a list of words and phrases typical for meetings as a preparation for a test but have to role-
play a meeting situation — and can thus memorize difficult phrases in context. Dramatization allows the 
dialogues to be memorized as scenarios with complex language phrases and grammatical structures in 
the foreign language and next be experienced as specific life situations. Numerous repetitions and 
rehearsing reinforce the target language in the comfort of the classroom. 

1.1.2 Physical and emotional involvement 
Dramatization presupposes physical activity and emotional engagement, which as O’Gara [4], Kao & 
O’Neill [8] and Sambanis [9] examined, along with repetition, further facilitate memorization. Physical 
activity is expressed both in non-verbal communication through body language and in paraverbal 
communication related to the human voice and vocal qualities: pitch, strength, range, timbre, tempo of 
pronunciation, pauses, accents and more. At the phonetic level, repetitions and exercises related to 
correct articulation and pronunciation help learners to explore the sounds of the language. On the other 
hand, memorizing words and associating them with gestures makes them more memorable [9], [10] and 
can help learners to internalize the correct rhythm and intonation [11].  

The emotional impact of dramatizations is observed on several levels. On one hand, acting logically 
presupposes emotionality in playing a certain role which is often felt by learners to be a kind of protection 
and they feel less embarrassment when making mistakes. On the other hand, teamwork and creativity, 
as well as the feeling of success generate positive emotions that contribute to lasting memory and the 
formation of a positive attitude towards the foreign language. 

1.1.3 Developing social competence and enhancing motivation 
The third benefit of drama performances is the fact that they are group activities that mirror real world 
settings, and this leads to improved social competence of students. Analyzing characters other than the 
student's personality develops empathy skills, and using a foreign language and meeting other cultural 
standards enriches students' intercultural competence. 

Moreover, active learning, the improved memorization, the experience of collaborative creative work as 
well as the sense of achievement contribute to increasing the levels of confidence [12] and motivation 
of students and encourages their activity in communicative exercises in class and spontaneous 
situations outside the lesson. 
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1.2 Forms of drama activities  
Drama activities that can be employed in the foreign language classrooms are: 

1.2.1 Drama games  
Drama games take the form of warm-ups, ice-breakers, minglers, concentration and relaxation games. 
They are usually used at the beginning of lessons and their goals is to prepare learners’ minds and 
bodies for creative work in pairs or groups without any tension. 

1.2.2 Readers’ theatre  
Readers’ theatre is an oral presentation of drama, prose or poetry by two or more readers. Readers first 
read a story, then transform it into a script and finally perform it in front of the other learners. The creation 
of scripts helps learners improve their vocabulary and grammar knowledge of the target language. A 
role of a narrator can be included as well in order to create the atmosphere of the play. Rehearsals allow 
teachers reinforce the target vocabulary, grammar and syntax. Repeated readings lead to improving 
reading speed, word recognition and reduce reading errors. Lines are not memorized and the focus is 
on comprehending the text, reading it aloud with expressive voices and gestures This technique is 
suitable for students of varying reading skills, for students with learning disabilities and both younger 
and adult learners. 

1.2.3 Improvisation 
Improvisation is a non-scripted, unrehearsed technique in drama which requires learners explore their 
own imagination. The absence of script requires no memorization and allows students of different 
language levels to participate and enjoy the activity. Two main types of improvisation exist – 
spontaneous and prepared. The first type is an open-ended process in which the learners are presented 
the situation and asked to respond spontaneously without any preparation. The improvisations can be 
used diagnostically or can be further polished and improved. The second type of improvisation requires 
students to discuss, prepare and present their reaction in front of the whole class. 

1.2.4 Role-plays 
In role-plays learners act out specific imaginary roles in imaginary situations (principal – teacher; parent 
– child; doctor – patient, etc.) which is a serious activity and has to be preceded by a lot of preparation 
and can be followed by the “hot-seating” technique which reveals the characters’ reasons behind their 
decisions and actions. Role-plays can take the following forms: rote learning and dramatization of 
coursebook dialogues which requires the teacher to choose the specific dialogue, pre-teach the new 
language, drill its pronunciation first chorally, then individually and finally perform the roles in front of the 
class; open-ended dialogues in which the start is defined but the learners are free to develop it further; 
mapped dialogues which define the structure and the functions that are to be used in it but allows 
freedom to choose the specific language to express these functions. These interactions can be 
presented through a series of pictures or through ‘functional cues’ defining the speakers which functions 
to express. 

1.2.5 Simulations 
Simulations are activities which require learners to discuss a problem within a defined setting. The 
students can either be provided the freedom to express their own personality and opinion or they are 
given role-cards and asked to create a new character that matches the description in the card and role-
play it. These interactive tasks can be of various categories and teach students how to react in specific 
social situations. Examples of typical social formulas are greetings, partings, introductions, complaints, 
giving and accepting offers, apologies or compliments. Another category of simulated acts is 
community/family-oriented tasks in which learners rehearse how to deal with organizations, shop 
assistants, family members, different kinds of public services. 

1.2.6 Hot-seating 
Hot-seating is a drama technique used to explore the characters’ motives, background, personality, 
feelings and relationships to others. The interviewed character is in the ‘hot seat’ and answers questions 
asked by the other learners about his/her actions, motives, feelings. 
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1.2.7 Pronunciation and intonation practice activities 
These exercises deal with the sounds of the target language, its stress, rhythms and intonation. This is 
usually achieved with choral or individual drills of separate sounds, words, chunks and sentences. 

1.2.8 Mimic activities 
Mimic activities involve the use of gesture and bodily movements in order to express an idea, an attitude 
or a situation. John Dougill [13] defines mime as "a non-verbal representation of an idea or story through 
gesture, bodily movement and expression". The main focus is raising awareness of body language and 
developing non-verbal communicative competence. Students can be given topics to work on and 
prepare 2-minute mime and after the performance the class has to interpret what has been 
demonstrated. Learners find it easier and more motivating to use the new language when they are to 
accomplish a task.  

2 METHODOLOGY 

2.1 Participants 
The experiment was carried out with ninety-one students from fourth grade and it took place in the first 
6 weeks of the 2020-2021 school year. The participants were from four classes from two primary schools 
in the town of Plovdiv, Bulgaria – “Viktoria and Krikor Tyutyundjian” and “Ekzarh Antim I”, and were 
separated into an experimental and control groups.  

2.2 Procedure 
Both groups were given a pre-test that checked the students’ knowledge on the Present simple tense – 
a content that was included in the syllabus for the second and third grades and they were supposed to 
be acquainted with it. The pre-test had also to measure the general command of English of the students 
from the two groups and to assess the comparability of their English language competence. Next the 
experimental group used a modification of the Readers’ theatre strategy which can be applied to texts 
in a narrative style while the control group used the same texts but did not use this drama strategy. 

After administering the pre-test both classes were presented the structure and use of the Present simple 
tense and afterwards texts describing famous people’s daily routine were provided. The students from 
the experimental group - (45 students) were presented the new words in that text and its overall meaning 
was examined. As a second step, the students underlined specific expressions and words in this text 
which were indicated by the teacher and working in groups created a dialogue from this text. The teacher 
determined the number of participants in this dialogue and it corresponded to the number of participants 
in the group. An obligatory condition in composing the dialogue was the inclusion of the underlined 
words and expressions and the use of the Present simple tense. After preparing the dialogue, the 
teacher checked the text for mistakes and returned it to the students to rehearse it between 2 and 3 
times and role play it to the next group as expressively as possible. The use of the Reader’s theatre 
strategy made students transform the sentences into interrogative, negative and positive sentences and 
short answers, then involved them into a rehearsal process that helped them learn the dialogues by 
heart and finally they filmed their performance. The whole rehearsal process, filming and presenting 
provided additional opportunities for reading, listening and speaking practice. 

The control group (46 students) were given the same texts which were read, translated and 
comprehension questions were answered. Some additional grammar exercise handouts focused on the 
formation and use of Present simple tense were done that were supposed to compensate any 
deficiencies related to the formation and use of the Present simple tense. 

The whole experiment finished with a post-test administered immediately after the performance of the 
experimental group and the completion of the final grammar exercise handout of the control group. It 
aimed to check to what extent the students have acquired the rules of the Present simple tense – its 
formation and use. Both groups were given the same test and had 30 minutes to do it. The whole process 
from the pre-test to the post test took 6 weeks. 
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3 RESULTS 

3.1 Pre-test results 
The diagnostic test that was applied in the beginning of the experiment aimed to reveal to what extent 
the level of the English language competence of the control and experimental groups was comparable. 
The main focus of this test was the acquisition of the Present simple tense that was studied not only in 
the fourth grade but in the second and third grades as well. Fig. 1 shows that an average of 73.30% of 
the items were answered correctly by the experimental group and an average of 73.40% of the items 
were answered correctly by the control group. The difference of 0.10% between the results of the two 
groups was insignificant. This result proved that both groups were familiar with the structure of the 
Present simple tense. The best results were related to the formation of positive statements and the worst 
were related to the formation of the interrogative structures and defining the correct use of the Present 
simple tense. 

 
Figure 1. Pre-test results for the experimental and control groups 

3.2 Post-test results 
Fig. 2 shows that both groups showed positive results and both methods of teaching improved students’ 
knowledge on the formation and use of the Present simple tense. The experimental group were taught 
this structure through a drama technique while the control group were taught through more traditional 
teaching methods. 
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Figure 2. Post-test results for the experimental and control groups  

The overall improvement of the control group is of about 10% and the improvement of the experimental 
group is of about 20%. That difference of 10% which is clearly evident in Fig.3 is significant and definitely 
proves the efficiency and efficacy of the Reader’s Theatre strategy for teaching the grammar structure 
and use of the Present simple tense. 

 
Figure 3. Comparison of the pre-test and post-test results of the two groups 
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4 CONCLUSIONS 
This study reports the results of applying a variation of the Readers’ Theatre technique to two classes of 
4th graders and comparing their results on acquisition of the grammar structure and use of the Present 
simple tense to two other groups of students who were taught the same grammatical tense through more 
traditional methods. The positive effect of using the Readers’ Theatre technique can be the result of the 
more intense student-student and student-teacher interactions in the process of creating their own mini- 
scripts. In the process of creating these scripts students were supposed to discuss the problems they had 
regarding the formation of interrogative, negative and positive sentences with the present simple tense 
and its use, while the rehearsing stage helped them overcome some pronunciation problems. 

Many more studies are to follow investigating the effect of using drama techniques on different language 
skills as well as on students’ motivation and desire to use them in the classroom. 

The use of the Readers’ Theatre technique not only allows teachers to adopt a more facilitative role that 
further strengthens their relationship with the learners but it also revives the course-book texts and 
transforms them into an additional learning tool for acquiring certain grammar structures. Drama 
activities enable teachers to apply the principle of differentiated education and helps them work more 
efficiently with mixed ability students. 

Drama activities in the foreign language classroom can create an authentic, friendly and collaborative 
atmosphere in class and they can bridge the gap between reading texts and the more natural usage of 
the target language. Hopefully drama activities have the potential to help language learners acquire the 
foreign language subconsciously and gain enough confidence and self-esteem that will help them cope 
with real-life situations. 
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METHODOLOGY FOR TEACHING THE DISTRIBUTIVE PROPERTY 
OF MULTIPLICATION AND DIVISION IN PRIMARY SCHOOL 

MATHEMATICS EDUCATION 

Vladimira S. Angelova 
Plovdiv University “Paisii Hilendarski” (BULGARIA) 

Abstract 
The primary-school level mathematics curriculum in Bulgaria requires the acquisition of the following 
properties of the arithmetic operations: commutative property of addition and multiplication, the 
associative property of addition and multiplication and the distributive property of multiplication and 
division. 

The aim of this paper is to present the variation for teaching the distributive property of multiplication 
and division developed and experimented by the author in primary school as well as different possibilities 
for their application in mathematics education. 

The experiment was conducted with 96 third-graders, divided into two groups – experimental and 
control. The author's methodology was integrated in the training of the experimental group. The main 
criterion for measuring the effectiveness of the presented teaching methodology is the degree of 
acquisition of competencies by students for the use of the distributive properties of multiplication and 
division by five main indicators. Quantitative and qualitative analysis of the results of the experimental 
study is presented. The result of the experiment clearly proves that the application of this teaching 
methodology contributes to the conscious acquisition by 9–10-year-old students of competencies for: 
finding an unknown number in equations, comparing numerical expressions, calculating products and 
quotients of two numbers without using multiplication or division tables, solving mathematical dictations, 
solving problems with geometric content, composing and solving text problems.  

The study of the distributive properties of multiplication and division by students in the primary school 
builds and develops the mathematical thinking of students, which in turn can serve as a basis for 
studying the school course in mathematics in the next stage of education. 

Keywords: Primary school mathematics education, distributive property of multiplication, distributive 
property of division. 

1 INTRODUCTION  
The topics "Multiplication of two-digit and three-digit number by one-digit number" and "Division of two-
digit and three-digit number by one-digit number" are a major part of the third-grade mathematics 
curriculum in primary school. [1] 

The pedagogical methodology of teaching written and oral algorithms for multiplication of natural 
numbers from the first mentioned topic is based on the distributive property of multiplication, and in the 
study of written and oral algorithms for division of natural numbers from the second topic – on the 
distributive property of division. 

On the other hand, according to the Mathematics Curriculum for third grade (compulsory preparation) 
in the Republic of Bulgaria [2], students must acquire competencies as expected learning outcomes for 
knowledge and application of the distributive property of multiplication and division. 

The need to study these properties is based on their application in: finding an unknown number in 
equations, comparing numerical expressions, calculating products and quotients of two numbers without 
using multiplication or division tables, solving mathematical dictations, solving problems with geometric 
content, composing and solving word problems. 
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2 METHODOLOGY 
The purpose of this paper is to present the developed the author’s experimented variation for teaching 
the distributive properties of multiplication and division in primary school mathematics and the 
possibilities for their application. The components of this methodology are presented in Figure 1. 

 
Figure 1. Variation for teaching the distributive properties of multiplication and division. 

The content of each of the components that make up the technology for teaching the distributive 
properties of multiplication and division will be presented in detail. 

2.1 Methodology for teaching the distributive property of multiplication over 
the actions of addition and subtraction  

2.1.1 Methodology for teaching the distributive property of multiplication over the action of 
addition 

In order to present the students this property, an appropriate life situation is used (Example 1.), 
accompanied by illustrations and reflections. 

Example 1. Examine and explain how Moni and Mila calculated the number of stickers on the table to 
answer the question (Figure 2). Compare their answers. [3] 

 
Figure 2. Illustrative model, which reveals the distributive property of the action multiplication 

 over the action addition. 

The illustration in Figure 2 is considered and analysed. In the left part of the table there are stickers 
arranged in 4 rows, with 5 stars and 3 bells on each row. A Christmas tablecloth can be seen on the 
right side of the table. In each of its four corners are dotted places where the stickers will be placed – 5 
stars and 3 bells. 

Moni and Mila answer the question "Will the application stickers be enough?" in different ways. 

Moni's reasoning is as follows: There are 5 + 3 stickers on each line. Then the stickers in total on the 
four lines are: (5 + 3) · 4 = 8 · 4 = 32. 
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of addition and subtraction
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Application of the 
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Mila's reasoning is as follows: The stars are arranged in five by four rows. They are 5 · 4. The bells are 
3 · 4. In total the stickers are 5 · 4 + 3 · 4 = 20 + 12 = 32. 

Based on the consideration and explanation of these ways, the following equality is obtained:  

(5 + 3) · 4 = 5 · 4 + 3 · 4. 

Equations of this kind express the distributive property of multiplication over the action of addition. 

After applying the methods of cognition, the following inductive conclusion is reached: A sum can be 
multiplied by a number, when each of the summands is multiplied by the number and the resulting 
products are added. 

To reinforce the new property for students, the problems from the following five examples are presented 
for discussion and solution. 

Example 2. Calculate using the distributive property of multiplication over addition:  

a) (8 + 6) · 5     (50 + 4) · 8       (300 + 40) · 2       b) 12 · 3 + 8 · 3       45 · 7 + 55 · 7       284 · 3 + 16 · 3 

The calculation of the numerical expressions for the two subsections is based on the derived property. 
The method of solution is consistent with the cases of multiplication by numbers up to 1000 already 
studied by the students. 

Example 3. Calculate in an appropriate way: 

a) (100 + 30 + 4) · 3          (200 + 50 + 7) · 2         b) 15 · 6 + 13 · 6 + 2 · 6          85 · 3 + 40 · 3 + 75 · 3. 

Finding the values of numerical expressions is done on the basis of the distributive property: in item a) 
it is applied in the direction "from left to right", and in item b) – in the direction "from right to left". 
Otherwise, unexplored cases of multiplication are obtained. 

Example 4. Calculate using the commutative and distributive properties of multiplication: 

a) 4 · (9 + 20)             7 · (80 + 50)            5 · (100 + 40 + 8)                 3 · (200 + 70 + 6);          

b) 2 · 36 + 2 · 4          4 · 55 + 4 · 25         6 · 31 + 6 · 59 + 6 · 10          126 · 2 + 2 · 74 + 2 · 100 

Model: a) 4 · (9 + 20) = (9 + 20) · 4 = 9 · 4 + 20 · 4 = 36 + 80 = 116; 

  b) 2 · 36 + 2 · 4 = 36 · 2 + 4 · 2 = (36 + 4) · 2 = 40 · 2 = 80. 

The model shows the variant of calculating the numerical expressions for the two subsections, based 
on the commutative and distributive property of multiplication over addition. In item a) if the expressions 
in parentheses are calculated first and multiplied by the number, unexplored cases of multiplication are 
obtained. In item b) the rule of the order of actions cannot be used because the cases of multiplication 
have not been studied. Therefore, the values of the numerical expressions are found as shown in the 
example. 

Example 5. Calculate the numerical expressions in two ways. 

(6 + 4) · 5      8 · (70 + 30)           7 · 4 + 3 · 4    9 · 30 + 9 · 70         (200 + 60 + 40) · 3 

The two variants of calculating numerical expressions are discussed with the students: in one variant 
the rule for the order of actions is applied, and in the other - the distributive property of multiplication 
over the action of addition. 

Example 6. Calculate the numeric expressions using the distributive property of multiplication. 

(40 + 8) · 6   (300 + 60) · 2         54 · 4 + 36 · 4  3 · 172 + 3 · 28           100 · 5 + 52 · 5 + 48 · 5 

The property studied is applied "from left to right" or "from right to left", depending on the type of 
numerical expression. 

So far, we have presented the methodological accents in the introduction and strengthening of the 
distributive property of multiplication over the action of addition. The presented examples demonstrate 
the variety of problems for which this property is used. 
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2.1.2 Methodology for teaching the distributive property of multiplication over the action of 
subtraction  

Presenting the students, the distributive property of multiplication over the action of subtraction is carried 
out by discussing the options for solving the next problem. 

Example 7. The ski instructor divided the children from his group into two rows, placing 8 girls and 5 
boys in each row. How many more are the girls than the boys? 

ª Solve the problems in two ways. 

The reasonings while solving this problem are the following: 

First option: The number of girls in a row is 8, and the number of boys is 5. Then the difference (8 – 5) 
shows how many more the girls in a row are than the boys. And in two rows it will be (8 – 5) · 2. 

Second option: The number of girls in one row is 8, in two rows their number is 8 · 2. The number of 
boys in one row is 5, in two rows their number is 5 · 2. Then, to find how many more the girls are than 
the boys, the difference 8 · 2 – 5 · 2 has to be found. 

After calculating the numerical expressions, it is established that they are equal to:  

(8 – 5) · 2 = 8 · 2 – 5 · 2. 

Equations of this kind express the distributive property of multiplication over the action of subtraction: A 
difference can be multiplied by a number by multiplying the denominators by the number and subtracting 
the resulting products. 

The consolidation of this property is carried out with problems such as those presented in the following 
five examples: 

Example 8. Calculate using the distributive property of multiplication over the action of subtraction. 

a) (100 – 6) · 5             (120 – 5) · 2              (250 – 5) · 4              (200 – 25) · 4;  

b) 47 · 3 – 17 · 3          165 · 8 – 65 · 8          165 · 8 – 65 · 8          438 · 2 – 138 · 2. 

Model: a) (100 – 6) · 5 = 100 · 5 – 6 · 5 = 500 – 30 = 470;                        

            b) 47 · 3 – 17 · 3 = (47 – 17) · 3 = 30 · 3 = 90.                                    

This model shows the variant of calculating the numerical expressions for the two sub-items, based on 
the derived property. 

Example 9. Calculate using the commutative and distributive properties of multiplication. 

a) 4 · (200 – 5)                2 · (300 – 50)               8 · (100 – 25)               5 · (140 – 8);  

b) 6 · 195 – 6 · 145          3 · 425 – 3 · 125          7 · 245 – 7 · 145          384 · 9 – 9 · 324. 

Model: a) 4 · (200 – 5) = (200 – 5) · 4 = 200 · 4 – 5 · 4 = 800 – 20 = 780; 

            b) 6 · 195 – 6 · 145 = 195 · 6 – 145 · 6 = (195 – 145) · 6 = 50 · 6 = 300. 

This model shows the variant of calculating the numerical expressions for the two sub-items, based on 
the commutative and distributive property of multiplication over subtraction. In item a) the option for 
rational calculation is applied. In b) the rule of the order of actions cannot be used because the cases 
of multiplication have not been studied. Therefore, the values of the numerical expressions are found 
as shown in the example. 

Example 10. Calculate numerical expressions in two ways. 

(300 – 40) · 2   5 · (100 – 20)       250 · 3 – 50 · 3   8 · 120 – 8 · 100 

The students' attention is focused on the two variants of calculating numerical expressions: in one 
variant the rule for the order of actions is applied, and in the other - the distributive property of 
multiplication over the action of subtraction. 

Example 11. Calculate numeric expressions using the distributive property of multiplication over the 
action of subtraction. 

(200 – 6) · 4   2 · (400 – 25)      385 · 3 – 85· 3   7 · 565 – 7 · 525 

0931



 

 

The studied property is applied depending on the type of numerical expression. 

Example 12. Calculate the products in the way presented in the example. 

a) 199 · 4           8 · 99           198 · 5           297 · 3           396 · 2           2 · 497           4 · 98;  

b) 218 · 4           5 · 68           419 · 2           137 · 2           436 · 2           3 · 57             5 · 29. 

Model: a) 199 · 4 = (200 – 1) · 4 = 200 · 4 – 4 = 800 – 4 = 796; 

            b) 218 · 4 = (220 – 2) · 4 = 220 · 4 – 2 · 4 = 880 – 8 = 872. 

It is necessary to discuss the peculiarities of the numbers included in the products. In item a), the two-
digit and three-digit numbers are close to the nearest hundreds. Then they are presented as differences 
as follows: 99 = 100 – 1, 198 = 200 – 2, 297 = 300 – 3, 396 = 400 – 4, etc. The calculation according to 
the pattern is followed. In item b), the two-digit and three-digit numbers are close to the nearest tens. It 
is convenient to present as follows: 68 = 70 – 2, 419 = 420 – 1, 137 = 140 – 3, 436 = 440 – 4, etc. The 
calculation continues according to the pattern. 

2.2 Methodology for teaching the distributive property of division over the 
actions of addition and subtraction 

2.2.1 Methodology for teaching the distributive property of division over the action of 
addition 

To get acquainted with and reveal the essence of the distributive property of division over the action of 
addition, it is appropriate to use the following example and the accompanying illustration. 

Example 13. Consider the illustration. Explain how Mila and Moni made their calculations to put an equal 
number of fish in each of the four aquariums. Compare their answers. [3] 

 
Figure 3. Illustrative model, which reveals the distributive property of division over the action of addition. 

The illustration in the problem from Example 13, from which the students derive information, is 
considered. From the text of the problem and the child's words (on the left) it is understood that in the 
large aquarium there are 20 red and 12 yellow fish, which must be evenly distributed and placed in 4 
small aquariums. Mila and Moni explain in different ways how the calculation can be performed, on the 
basis of which the equality is obtained (20 + 12) : 4 = 20 : 4 + 12 : 4, expressing the distributive property 
of division over the action of addition: A sum can be divided by a number, when each of the collectibles 
is divided by the number (if possible) and the resulting quotients are added together. 

This property is reinforced by solving the problems presented in the following four examples. 

Example 14. Calculate using the distributive property of division. 

а) (25 + 50) : 5               (16 + 72) : 8                (60 + 600) : 6                (240 + 320) : 4;  

b) 45 : 3 + 15 : 3            168 : 6 + 12 : 6            140 : 5 + 360 : 5            729 : 9 + 171 : 9. 

Model: а) (25 + 50) : 5 = 25 : 5 + 50 : 5 = 5 + 10 = 15; 

            b) 45 : 3 + 15 : 3 = (45 + 15) : 3 =  60 : 3 = 20. 

 
20 red and 12 

yellow fish 

Mila Moni 
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The example shows the variant of calculating the numerical expressions for the two sub-items, based 
on the derived property. The calculation in a) can be performed only in the indicated way. If the 
expressions in parentheses are calculated first and divided by the number, unexplored cases of division 
are obtained. In b) the rule for the order of actions cannot be used because the cases of division have 
not been studied. Therefore, the values of the numerical expressions are found as shown in the example. 

Example 15. Calculate numerical expressions in the ways shown in the model. 

а) (18 + 12 + 36) : 6                      (25 + 40 + 15) : 5                       (300 + 60 + 9) : 3 

b) 50 : 2 + 30 : 2 + 40 : 2               90 : 4 + 60 : 4 + 10 : 4               410 : 5 + 70 : 5 + 20 : 5  

Model: а) (18 + 12 + 36) : 6  = 18 : 6 + 12 : 6 + 36 : 6 = 3 + 2 + 6 = 11; 

            b) 50 : 2 + 30 : 2 + 40 : 2 = (50 + 30 + 40) : 2 = 120 : 2 = 60. 

When finding the values of numerical expressions, it is necessary to follow the instructions presented in 
the model. Otherwise, unexplored cases of division are obtained. 

Example 16. Calculate numerical expressions in two ways: 

(35 + 15) : 5        (280 + 120) : 4   240 : 3 + 60 : 3             540 : 9 + 360 : 9 

The two variants of calculating numerical expressions are discussed with the students: in one of the 
variants the rule for the order of performing the actions is applied, and in the other – the distributive 
property of division over the action of addition. 

Example 17. Calculate numerical expressions using the distributive property of division over addition. 

(100 + 60) : 2       (480 + 360) : 6              284 : 4 + 116 : 4            300 : 7 + 120 : 7 

The property is applied in the "right to right" or "right to left" direction, depending on the type of numeric 
expression. 

2.2.2 Methodology for teaching the distributive property of division over the action of subtraction 
Presenting the students this property is carried out on the basis of the reasonings in solving the next problem. 

Example 18. Santa Claus put 36 silver bells – equally to four of his deer. He also placed 8 copper bells 
equally on the same number of deer. By how many are the silver bells of a deer more than the copper bells? 

ª Solve the problems in two ways. 

The reasonings while solving this problem are the following: 

First option: Santa Claus distributed 36 silver bells equally to four of his deer. Each of them also received 
an equal number of the eight copper bells. The difference (36 – 8) shows how many more the silver 
bells of the four deer are than their copper bells. Then the value of the numerical expression  
(36 – 8) : 4 indicates by how many the silver bells of a deer are more than the copper bells. 

Second option: The silver bells are 36 and they are placed evenly on four deer. Then each deer received 
36 : 4 silver bells. The eight copper bells are placed evenly on the same four deer. This means that each 
of them has received 8 : 4 copper bells. Then, in order to find how many the silver bells of a deer are 
more than the copper bells, the difference 36 : 4 – 8 : 4 has to be found. 

After calculating the numerical expressions, it is established that their values are equal to: 

(36 – 8) : 4 = 36 : 4 – 8 : 4. 

Equations of this kind express the distributive property of division over the action of subtraction: A 
difference can be divided by a number, when the denominators are divided by the number (if possible) 
and the resulting quotients subtracted. 

The property is reinforced by discussing and solving the problems presented in the following four 
examples. 

Example 19. Calculate as shown in the example. 

а) (500 – 10) : 5               (840 – 6) : 2                  (630 – 18) : 3                   (400 – 12) : 4;    

b) 78 : 3 – 48 : 3               92 : 4 – 52 : 4               534 : 2 – 134 : 2               896 : 8 – 96 : 8. 

Model: а) (500 – 10) : 5 = 500 : 5 – 10 : 5  = 100 – 2 = 98;                                      
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            b) 78 : 3 – 48 : 3= (78 – 48) : 3 = 30 : 3 = 10. 

This model shows the rational variant for calculating the numerical expressions for the two sub-items, 
based on the derived property. 

Example 20. Calculate the numerical expressions in two ways: 

(200 – 40) : 2      (360 – 240) : 6    280 : 4 – 40 : 4          720 : 9 – 180 : 9 

Students' attention is focused on the two variants of calculating these numerical expressions: in one of 
the variants the rule for the order of actions is applied, and in the other – the distributive property of 
division over the action of subtraction. 

Example 21. Calculate the numerical expressions using the distributive property of division over the 
action of subtraction. 

(800 – 20) : 4    (460 – 120) : 2    650 : 8 – 90 : 8            314 : 3 – 224 : 3 

The property is applied in the appropriate direction depending on the type of numeric expression. 

Example 22. Calculate the quotients as shown in the example. 

а) 796 : 4          294 : 6          891 : 9          398 : 2          693 : 7          485 : 5          594 : 3;  

b) 234 : 6          711 : 9          343 : 7          147 : 3          632 : 8          204 : 3          316 : 4. 

Model: а) 796 : 4 = (800 – 4) : 4 = 800 : 4 – 4 : 4 = 200 – 1 = 199; 

            b) 234 : 6 = (240 – 6) : 6 = 240 : 6 – 6 : 6 = 40 – 1 = 39. 

In item a), the divisor in each quotient is represented as a difference between a number consisting of 
round hundreds and a one-digit number multiple of the divisor; for example: 294 = 300 – 6, 891 = 900 – 
9, etc. The calculation according to the example is followed. In item b), the divisor in each quotient is 
presented as a difference between a number consisting of round tens and a one-digit number multiple 
of the divisor; for example: 711 = 720 – 9, 343 = 350 – 7, etc. The calculation continues according to 
the pattern. 

2.3 Application of the distributive properties of multiplication and division  
This section presents the main types of problems, the solution of which develop students' abilityes to 
apply the distributive properties of multiplication and / or division. 

2.3.1 Application of the properties for finding an unknown number in equations and for 
comparing numeric expressions 

The unknown or missing number in the proposed equations is found rationally, applying the distributive 
properties. 

The problems focused on comparing numerical expressions also emphasize the opportunities for using 
these properties. 

Example 23. Find the unknown number using the distributive property of multiplication. 

(40 + 5) · 3 = 40 · 3 + c · 3         420 · 2 + 80 · 2 = (420 + 80) · c        (c – 70 ) · 5 = 120 · 5 – 5 · 70  

Example 24. Write the unknown number using the distributive property of division. 

(60 + 8) : 2 = 60 : 2 + 8 : c         (c + 320) : 8 = 40 : 8 + 320 : 8         360 : c – 24 : 4 = (360 – 24) : 4  

Example 25. Find the missing number. 

75 · 2 = 70 · 2 + 5 · c                 150 · 4 = 100 · c + 50 · 4                  420 : 4 = c : 4 + 20 : 4                    

Finding the missing number in these equations is based on the decimal composition of the numbers and 
the application of the distributive property of: multiplication in item a) and division in item b).  

Example 26. Find and write down the missing number. Which property did you use?  

99 · 8 = (100 –  c ) · 8               297 · 3 = (300 – 3 ) · c                      796 : 2 = = (c – 4) : 2 

Instructions. Present the two-digit or three-digit multiplier as a difference between a number consisting 
of round hundreds and a one-digit number. 
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The next three examples compare the values of numerical expressions. It is necessary to consider in 
which it is rational to use the distributive property of multiplication or division. 

Example 27. Put in c the symbols >, =, <.  

(260 + 140) · 2  c  260 · 2 + 140 · 2                                          140 · 5 + 60 · 5  c  (140 + 60) : 5 

(400 – 320) · 8  c  400 : 8 – 320 : 8                                           250 · 3 – 120 · 3  c  (250 – 120) · 3 

Example 28. Put in c the symbols >, =, <.  

540 : 9 + 360 : 9  c  (540 + 360) : 9                                           (240 + 120) : 4  c  240 : 3 + 120 : 3          

180 · 3 – 120 · 3  c  (120 – 180) : 3                                           (160 – 80) : 2  c  160 · 2 – 80 · 2  

Example 29. Put in c the symbols >, =, <. 

154 · 6  c  124 · 6 + 30 · 6               116 : 4  c  100 : 4 + 16 : 4               128 · 5 – 28 · 5  c  156 · 5  

2.3.2 Application of the properties for calculating products and quotients of two numbers 
without using multiplication or division tables  

One of the main applications of the considered properties is related to teaching multiplication and 
division without using multiplication or division tables. 

Example 30. Calculate the products using the distributive property of multiplication. 

а) 34 · 2              28 · 3              72 · 4              56 · 2              87 · 5              95 · 6;  

b) 231 · 3            416 · 2            142 · 4            152 · 6            184 · 5            125 · 8.  

Instructions. Present the two-digit / three-digit multiplier as a sum of its ordinal units and apply the 
distributive property of multiplication over the action of addition. 

Example 31. Calculate the quotients using the distributive property of division. 

а) 69 : 3            65 : 5            52 : 4            84 : 6            34 : 2             98 : 7;  

b) 684 : 2          856 : 4          426 : 3          675 : 5          654 : 6           738 : 9. 

Instructions. Present the divisible as a sum of its ordinal units and apply the distributive property of 
division over the action of addition. 

2.3.3 Application of properties for solving "mathematical dictations" 
In this type of problems, students write numerical expressions following a mathematical text. The options 
for their calculation are discussed, paying special attention to their rationality and the possibilities to use 
the distributive properties and depending on the studied content. 

Example 32. Calculate in different ways. 
a) One of the multipliers is equal to the sum of the numbers 20 and 50, and the other multiplier is 

the largest even one-digit number.  
b) Which number is 3 times the sum of the numbers 240 and 60? 
c) Add to the product of the numbers 120 and 5, the product of the numbers 80 and 5. 
d) Multiply the difference of the numbers 520 and 480 by the number 6. How much is obtained? 
e) Find the number that is 2 times the difference between the numbers 380 and 180? 

Example 33. Calculate in different ways. 
a) The first divisor is equal to the sum of the numbers 500 and 50, and the second is 5. Find the 

quotient. 
b) Which number is 4 times less than the sum of the numbers 780 and 20? 
c) Calculate the sum if one of the summands is equal to the quotient of the numbers 105 and 3 and 

the other summand is equal to the quotient of 45 and 3. 
d) Divide the difference of the numbers 400 and 80 by 8.  
e) Find the number that is 8 times less than the difference of the numbers 480 and 160. 
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2.3.4 Application of properties for solving problems with geometric content 
This section discusses problems with geometric content, which can be modelled with numerical 
expressions suitable for the application of the distributive property of multiplication or division. 

Example 34. A window has the shape of a rectangle with dimensions of 250 cm and 150 cm. Find how 
many centimetres long the garland should be for decorating the window. 

ª Solve the problem in different ways. 

To find the length of the garland, the perimeter of the rectangular window must be calculated. It can be 
calculated in different ways: 

(250 + 150) · 2 =  800 (сm) or  250 · 2 + 150 · 2 = 800 (сm), or 250 + 150 + 250 + 150 = 800 (м). 

These methods are compared and the application of the distributive property of multiplication is 
discussed. 

Example 35. 110 m decorative fence were bought for the fencing of a rectangular Christmas market 
place. One side of the place is 45 meters long. How many meters is the other side? 

The problem can be modelled with the numerical expression: (110 – 2 · 45 ) : 2. 

Example 36. The perimeter of an isosceles triangle is 350 cm. The length of its base is 100 cm. How 
many centimetres is the length of its side? 

Example 37. One side of a rectangle is 25 cm. Its perimeter is equal to the perimeter of a square with 
side 37 cm. Find the length of the other side of the rectangle. 

Example 38. Find the perimeter of a rectangle if one side is 108 cm and is 3 times shorter than the other. 

2.3.5 Application of properties for composing and solving text problems 
In this section text problems are presented that can be modelled with numerical expressions and solved 
in different ways. When discussing the options for solution, it is determined: which solution is the rational 
one; when the distributive property of multiplication or division is applied; which variant is applicable with 
the knowledge that students have. 

Example 39. Santa Claus placed on the horns of each of the eight deer 3 silver and 2 copper bells. How 
many bells were the deer antlers decorated with? [4] 

Example 40. There are 4 red, 8 blue and 9 yellow lights per meter of garland of coloured lights. Calculate 
the total number of lights in two ways if the garland is 5 meters long. 

Example 41. For the application of a Christmas board 46 stickers with stars and 54 stickers with bells 
were bought. How much in total did they pay for the stickers, if each sticker costs 8 cents? 

Example 42. There are two dolphins in an aquarium. One of them eats an average of 140 kg of fish a 
week, and the other – 70 kg. How many kilograms of fish do the two marine mammals eat in one day?  

Example 43. Ilina collected 15 photos of birds and 17 photos of wild animals. She put 4 photos per page 
in her album. How many pages did she fill? 

Example 44. 30 girls were equally divided into three groups as well as 27 boys were equally divided into 
three groups. How many more are the girls in a group than the boys? 

More textual problems are to be discussed and solved in the process of education, the mathematical 
structures of which are analogous to those presented so far. 

The examples presented in 2.3. are related to the application of the distributive properties of 
multiplication and division. They give a clear idea of the different possibilities for using these properties 
in solving different problems. 

Here follows the description of the methodology of the experiment. The experiment was conducted at 
the Primary School "Aleko Konstantinov", Plovdiv, Bulgaria, in the school year 2019 – 2020. This school 
teaches 96 third-graders, divided into four classes. The methodology created and presented above for 
teaching the distributive properties of multiplication and division was applied in two classes. Thus, 48 
participants were in the experimental group (EG) and 48 – in the control group (CG). 

The knowledge and skills of the students from the preliminary research in both groups are comparable 
and give grounds for conducting the experiment. 
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The main criterion for measuring the effectiveness of the applied teaching methodology is: the degree 
of acquisition of competencies by students for the use of the distributive properties of multiplication and 
division.  

Here are the indicators used to evaluate the results of the study: 

Indicator 1. Level of acquisition of competencies for finding an unknown number in equations and for 
comparing numerical expressions; 

Indicator 2. Level of acquisition of competencies for calculation of products and quotients of two numbers 
without using multiplication/division tables; 

Indicator 3. Level of acquisition of competencies for solving "mathematical dictations"; 

Indicator 4. Level of acquisition of competencies for solving problems with geometric content; 

Indicator 5. Level of acquisition of competencies for composing and solving text problems. 

After conducting the experiment with the participants in the study, a test was administered. It included 
five problems to determine the level of competence of students in accordance with the five indicators. 

To specify the level of acquired competencies, the following levels were introduced: high, medium and 
low. The appointment of students to the specific level is presented in Table 1. 

Table 1. Levels of competence for each of the indicators 

high level The student presents a complete, correct and rational solution or makes insignificant mistakes. 

medium level The student is hesitant in his/her answers in terms of completeness, correctness and validity 
regarding the specified indicators, but satisfies the adopted norms. 

Low level The student shows insufficient success or does not have the necessary amount of knowledge 
and skills. 

3 RESULTS  
The results of the experimental study on the defined five indicators, presented in Table 2., are in favour 
of the recipients of the presented author's technology for teaching the distributive properties of 
multiplication and division. 

Table 2. Results of the experimental study by indicators 

Indicators 
Experimental group /EG/ Control Group /CG/ 

Average results Average results 
High Medium Low High Medium Low 

Indicator 1. 72 % 26 % 2 % 65 % 25 % 10 % 

Indicator 2. 70% 28 % 2% 59 % 30 % 11 % 

Indicator 3. 73 % 25 % 2% 55 % 33 % 12 % 

Indicator 4. 71% 24 % 5 % 60% 30 % 10 % 

Indicator 5. 70 % 25 % 5 % 63 % 24 % 13 % 

The analysis of the results obtained as a result of the experimental work definitely proves the 
effectiveness of the created author's methodology for teaching the distributive properties of multiplication 
and division. In particular: after the integration of the current methodology, students acquire 
competencies for their use: for finding an unknown number in equations and for comparing numerical 
expressions; for calculating products and quotients of two numbers without using multiplication or 
division tables; for solving "mathematical dictations"; for solving problems with geometric content and 
for composing and solving text problems. 
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4 CONCLUSIONS 
Mastering the distributive properties of multiplication and division by students in primary school 
contributes to the acquisition of important mathematical knowledge, to solving a variety of mathematical 
and practical problems, and to the development of their mathematical thinking. 

The proposed methodological variation proved to develop competencies in students to use the 
distributive properties of multiplication and division. The results of the five indicators show that the 
students trained through the experimental methodology have better results in the individual activities, 
such as: finding an unknown number in equations, comparing numerical expressions, calculating 
products and quotients of two numbers without using multiplication or division tables, solving 
mathematical dictations, solving problems with geometric content, composing and solving text problems.  

In conclusion, it can be stated that the proposed teaching variation, integrated in the teaching of 
mathematics to 9-10-year-old children is effective and can be used by teachers in their educational 
practice. 

REFERENCES 
[1] V. Angelova, Math teacher’s handbook for 3rd Grade. Sofia, “Prosveta Plus” Publishing House, 

2018.  

[2] Third grade mathematics curriculum. Sofia: Ministry of Education and Science, 2017. 

[3] V. Angelova, J. Koleva, Third Grade Mathematics Textbook. Sofia, “Prosveta Plus” Publishing 
House, 2018.  

[4] V. Angelova, Pedagogical Technology for Teaching Word Problems in Primary School. Plovdiv, 
Plovdiv University “Paisii Hilendarski” Publishing House, 2019.  

0938



 

 

DESIGN OF EDUCATIONAL COMPUTER GAME IN SECOND GRADE 
MATHEMATICS WITH THE HELP OF SCRATCH 

Vilislav Ivanov Radev 
Plovdiv University “Paisii Hilendarski” (BULGARIA) 

Abstract 
This article details the application of Scratch to teaching mathematics in the second grade. The basis 
for the developed animated modules is the second-grade textbook in mathematics of Prosveta 
Publishing House with authors Prof. Vladimira Angelova, PhD and Stella Doichinova. The teaching 
content in mathematics is presented in an interesting and attractive way, with many colour illustrations, 
under the slogan "The Great Adventure". The content presented in this way offers the opportunity to 
integrate interactive activities in a smooth and natural way. 

An animated module with developed examples of Scratch is presented, taking into account the 
psychological capabilities of the second graders typical for their age group, covering key topics in the 
textbook. The plot and topics differ in order to achieve originality, respectively - to achieve the planned 
effect. The math modules developed and presented in this paper vary in form and complexity and are 
structured as games, as most students are fascinated by computer games. The software implementation 
of Scratch is done with the help of commands that are visualized in the environment as building blocks. 
The blocks are divided into groups and have different color identification - movement commands, 
commands to determine the appearance, control commands. The dynamic course and the different 
interface of the modules aim to strengthen the learning content, to develop memory, logical thinking, 
attention and concentration, while the interrelation between the variety of tasks would help to form 
knowledge and skills in a system. 

Keywords: education, information technologies, communication technologies, Scratch. 

1 INTRODUCTION  
In recent years we have witnessed revolutionary changes in the field of information and communication 
technologies. The world is entering the information society and there are great changes in all spheres 
of life. These changes require quick adaptation, mobility, correct orientation and decision choices that 
are not so much in line with the requirements of the present, but with the consequences and 
opportunities in the near or distant future. The consequences of building an information society in the 
field of education are perfectly clear. The school must provide adequate training to its students and 
prepare them for the challenges of information technology that await them, not only in their future jobs, 
but also in everyday life. It turns out that modern education must create conditions: 

• for a life-long continuous learning process; 

• for understanding the essence of the processes and phenomena of the world around us; 
• for analyzing elements of a given object or phenomenon and abilities to synthesize them into a whole; 

• for making correct assessments of different situations, their effect and the respective consequences 
and for achieving the maximum positive result from the activities in these situations. 

Thus, the educational system must prepare individuals with unique individuality and creativity, fit to be 
realized in modern life. The creation of such personalities is one of the main tasks of the modern 
Bulgarian school. To this end, a person is required to have a wide range of competencies with wide 
applicability in order to be able to adapt quickly to the changing reality. 

2 METHODOLOGY 
The main goal of this paper is to develop, experiment and establish the effectiveness of a software 
package of animated modules based on the mathematics curriculum in second grade using Scratch. 
This study aims to compare the learning outcomes of a class in which the animated tasks were applied 
and a class in which they were not applied. A similar approach with proven positive impact and the use 
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of dynamic and interactive electronic models for presenting educational content has been applied in 
higher levels of education [1], [2]. 

The age characteristics of primary school students must also be taken into account. They are still 
characterized with unsustainable attention span. The uniformity in the teaching activity leads to fatigue, 
and this is a prerequisite for violation of discipline and perception during classes. This psychological 
feature requires frequent change of activities in the lesson through the search for innovative approaches 
and methods tailored to the requirements of the educational system [3], [4]. 

Motivation is another factor that needs to be stimulated. It is a major driving force for achieving positive 
learning outcomes. The use of appropriate methodology [5] and tools can create a favorable 
environment for motivating the students [6]. 

Based on the set goal, the following research tasks are defined: 

1. To analyze the educational documentation of the Ministry of Education and Science, textbooks, 
teaching resources and practice in second-grade mathematics and to establish the method for 
interpreting the educational content through the animated modules, the way of their application 
as a structure and the optimal duration of the modules. 
1.1. To research the pedagogical, psychological and methodological literature on the considered 

problem. 
1.2. To research and analyze the scientific, educational and methodological literature related to 

the application of information and communication technologies (ICT) in mathematics 
education in Bulgaria and worldwide. 

1.3. To research the practice of teaching mathematics in the second grade of primary school. 
2. To propose and develop methodological tools and a set of educational problems - using the 

Scratch application to develop animated modules applicable to the teaching of mathematics in 
second grade, which will contribute to the more successful realization of the objectives of the 
discipline within the scope of this study. 

3. To perform an experimental test of the effectiveness of the proposed methods in mathematics 
teaching in the second grade of primary school education. 
3.1. To develop criteria and indicators for evaluating the results of the research 
3.2. To develop and test a survey. 

The main hypothesis of the study is that the proposed methodological tools for the application of 
information technology in mathematics education in the second grade, namely - animated modules 
based on the curriculum, would help to more effectively master the basic knowledge, skills and attitudes 
related to developing students’ mathematical literacy and the modern key competencies. This in turn 
could lead to a better realization of the learning objectives, could increase students' interest in 
mathematics and build a positive emotional attitude towards the discipline. In the long run - the transition 
to students’ future professional and life realization could become better. 

The object of the study are students’ acquired competencies, as well as their motivation and emotional 
attitude to the discipline of mathematics in the second grade of primary schools in Bulgaria, after 
applying a software package of animated modules developed with the help of Scratch and based on the 
educational content. 

The subject of the present study is to reveal the links between: 

• The mastering of the key competencies in mathematics in the second grade and the degree of 
that mastering in relation to the applied animated modules developed with the help of Scratch; 

• The animated modules developed with the help of Scratch and applied in the educational process 
and the emotional attitudes of the students towards the discipline of mathematics. 

The following methods were used to achieve the goals and objectives of the present study and to test 
the presented hypothesis: 

• Research of pedagogical, psychological, methodological and educational literature related to the 
subject of research; 

• Research of various theoretical and empirical research methods for the application of Scratch in 
the educational process in Europe and around the world; 
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• Use of personal experience in the training and qualification of future and current teachers of 
informatics and information technology; 

• Didactic experiment; 
• Mathematical and statistical methods for processing the research data; 

• The tools used include the author's software package of problems - animated modules for 
diagnosing students’ knowledge and skills related to the acquired educational content.  

Methods used to collect empirical data: 

• Didactic experiment - established as a reliable method for studying phenomena and processes 
under specially organized conditions. The objectives of the present study necessitated two groups 
to be formed: experimental and control / two classes / in which the basic requirement was the 
groups to be equal except for the varying, verifiable factor. 

• The surveyed students from the experimental group are assigned to answer in writing a system 
of closed questions directly related to the purpose of the study, with which to express an opinion, 
attitude and assessment. In terms of content, the questions are aimed at establishing emotional 
attitude and satisfaction 

Methods for processing the empirical data 

The current method uses the statistical method "relative frequency in percentages". It works according 
to the formula: W = f / n, where the absolute frequency (f) shows how many statistical units belong to 
the respective category. The relative frequency (W) indicates what part (if multiplied by 100 - what 
percentage) of the total number of cases belong to the respective category. The symbol (n) is the number 
of students. 

Criteria for evaluation of research results: 

• Knowledge and skills of the natural numbers from 21 to 100; 

• Knowledge and skills for the arithmetic operations of addition and subtraction of the numbers up 
to 100; 

• Knowledge and skills for multiplication and division using tables; 

• Knowledge of geometric shapes. Knowledge and skills of the measurement units for: length; 

• Knowledge and skills for solving problems - word problems; 
• Knowledge and skills to apply the “with… more” and “with… less” and “times more” and “times 

less” relationships. 

Organization of the research work: 
The period of the survey was from November to May of the 2019 – 2020 school year. Due to the 
established epidemic situation, the study was completed in the conditions of online communication. 

First phase: 

1 Study of the problem in pedagogical, theoretical and practical terms. 
2 Planning the scope of the study and determining the criteria for diagnosing students. 
3 Determination of experimental and control groups. 

Second phase: 

1 Development of a software package - animated modules based on the curriculum and covering 
the main topics in the curriculum in second grade mathematics. 

2 Application of the animated modules in the teaching process. 
3 Diagnosis of students – end-of-year test. 

Third phase: 

1 Processing of results. 
2 Graphical presentation of the results. 
3 Analysis and conclusions. 
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Selection of groups: 

Two second-grade classes from the Vasil Petleshkov Primary School in Plovdiv, Bulgaria participated 
in the study. In the second-grade "b" and the second-grade "c" class there were 26 students in each 
class. The choice of classes was determined according to the results from the entry test in mathematics, 
as shown in Table 1. 

Table 1 Results from the entry test 

Grades in 
mathematics 

Grades from the entry 
test, frequency % 

2b class 2c сlass 2b class 2c class 
2 0 0 0 0 
3 1 0 4 0 
4 5 8 19 31 
5 12 11 46 42 
6 8 7 31 27 

Total: 26 26 100 100 
Average result 5,03 4,96   

After a comparative analysis of the grades from the entry test in mathematics of the two classes, it was 
established that with an equal number of students, the differences in the average result of the classes 
and the distribution of grades between students are insignificant - so class 2b can be defined as the 
control group in the verification experiment and class 2c as the experimental group. Both classes work 
with the same sets of textbooks. 

2.1 Design of a prototype of an educational computer game / animated 
module / in mathematics for second grade of the primary school 

The present study examines in detail the application of Scratch in the teaching of mathematics in the 
second grade. The basis for the developed animated modules is the mathematics textbook for second 
grade with authors Prof. Dr. Vladimira Angelova, PhD and Stella Doichinova, Prosveta Plus Publishing 
House, Sofia, 2017. The textbook is structured to provoke curiosity and interest, to encourage students' 
research skills, activating their mental activity and enabling the development of their creativity. The math 
curriculum is presented in an interesting and fun way, with many colourful illustrations, under the slogan 
"The Great Adventure". The content presented in this way offers the opportunity to integrate interactive 
activities in a smooth and natural way. [7] 

The textbook is the main tool for teaching mathematics. The content in it follows the logical structure of 
the new curriculum in mathematics for 2nd grade in 2016. The textbook integrates knowledge from 
different parts of mathematics, which are taught in unity. The program requirements are specified and 
detailed. 

The animated modules developed and proposed in this study take into account the age and 
psychological capabilities of second graders, covering key topics in the textbook, but the plot and topics 
differ in order to achieve originality, respectively - to achieve the planned effect. The math modules 
developed and proposed in this study are different in form and complexity and are structured as games, 
as most students are fascinated by computer games. The dynamic course and the different interface of 
the modules aim to strengthen the educational content, to develop memory, logical thinking, attention 
and concentration, while the interrelation between the variety of tasks would help to form systematic 
knowledge and skills. 

1. Pedagogical characteristics of the animated module "Pencils". Scenario and technological realization. 

The game covers the educational content of the topic "Numbers from 21 to 100", page 10 of the textbook. 
It is aimed at consolidating the competencies acquired by the students for the numbers from 21 to 100 
and their correct writing, namely [8]: 
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• Know the numbers from 21 to 100 and the principle of forming the sequence of natural numbers 
up to 100; 

• Recognize the order of the ones and the order of the tens of two-digit numbers; 
• Count up to 100 in forward and reverse order; 

• Represent a two-digit number as a sum of tens and ones. 

The proposed variant illustrates the numbers represented by their tens and ones; practises recognition 
of the order of ones and the order of tens of two-digit numbers; the obtaining numbers as a result of 
counting, numbering and measurement; strengthens the concepts of ones and tens and the relationship 
between them (1 ten = 10 units). 

The plot of the game is unpretentious, but on the other hand each subsequent scene offers an animation 
different from that of the previous scene. The student must solve certain tasks, which are divided into 
four levels. Only the solution at a given level gives access to the next. The levels are determined 
according to the curriculum, in different variants. 

Since the game is intended for second grade, respectively - students can read, it is programmed as a 
comic - the instructions to the problem are "set" by the characters through lines, and the students must 
read them. The time for reading and understanding the instruction, as well as the time for answering, is 
not limited. 

To make the game interesting for the student with its dynamics, the characters express positive support 
when the answer is correct, report mistakes, replicate. There is a help button in the upper left corner, 
when you click on it / the emoticon with a worried face and a question mark /, the game refers to a 
section with help resources and reminder information. 

In the first level of the game, the animated characters Tony and Lily are selected from the available 
sprites in the gallery of Scratch / fig. 1 /. They are on a street decor, also available in the app gallery, 
proudly showing each other their pencil sets. After greeting each other, the characters have to guess 
how many pencils there are in each of the sets. The purpose of this level is to remind the students of 
the theoretical formulation of two-digit and multi-digit numbers, namely how to define ones and tens: an 
action that provides information about the number sought. As this game covers the educational content 
that is studied at the beginning of the school year, the first level is aimed at revising the knowledge of 
numbers. After this level, the game automatically moves to the next one. 

In the second level, the same heroine is placed in an "outdoors" decor, watching the chicks on the lawn 
/ fig. 2 /. All the sprites and decor are available in the Scratch gallery. The question in the problem is 
how many chicks there are. For the convenience of the students, they are arranged in rows of ten. 

The students must enter the number in the field with the flashing cursor and confirm the command. In 
case of a wrong answer, the animated heroine indicates this with a remark and a gesture and asks 
again. The action is repeated until students provide a correct answer, and there is no limit for the wrong 
answers. The aim at this level is to consolidate the students' knowledge of the numbers from 21 to 100, 
as well as defining the ones and tens: an action that gives information about the number sought. The 
students can also visually perceive the arrangement of tens to form a lasting perception of numbers up 
to 100. This would help them define the numbers faster, as well as later in the actions of addition and 
subtraction and multiplication and division. If students give correct answers, they receive 
encouragement from the heroine, and the chicks head to the right end of the decor until they are 
completely hidden. The game moves to the next level. 

In the third level /fig. 3/ the famous heroine is placed in a "landscape" decor, which is not available in 
the Scratch gallery. The decor is selected from another source and processed in the Photoshop 
application, after which it is integrated in the animated module for the purposes of the problem. In the 
center of the decor there are strawberries, again for the convenience of the student, arranged in rows 
of ten. 
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Figure 1 Module "Pencils", first scene. 

At this level, the issue is also related to the number of strawberries, but this time the number is higher. 
That is why the rows of strawberries are marked as tens. Here again we have a problem related to the 
numbers from 21 to 100, but the students are encouraged to indicate the number, referring to the tens 
and ones, which are also indicated by a number. If the answer is wrong, the animated character points 
with a line and a gesture and asks again. The action is repeated until the students give a correct answer, 
and again there is no limit for the wrong answers. This level leads the students to the conclusion that 
the number can be easily guessed if the tens and ones are correctly determined. And at this level the 
students visually perceive the arrangement of tens to build a lasting perception of numbers up to 100. 
This would help them to quickly and more accurately define the numbers, as well as later in the actions 
of addition and subtraction, multiplication and division. If the answer is correct, the students receive an 
encouragement from the heroine, and the strawberries flash in another colour for 10 seconds. The game 
moves to the next level. 
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Figure 2 Module "Pencils", second scene. 

In the fourth level the familiar character from the first level appears / fig. 4 /. He is set in an "autumn" 
decor, which is not available in the Scratch gallery. The decor is selected from another source and 
processed in the Photoshop application, after which it is integrated in the animated module for the 
purposes of the task. The decor shows trees with large apples on each of them. If examined carefully, 
it becomes clear that the apples in the main crown of the trees are ten, i.e., tens are formed. On smaller 
trees you can see apples, the number of which is less than ten. Here again, the question asked by the 
protagonist is related to the number of apples. In this level again we have a problem related to the 
numbers from 21 to 100, and the students are encouraged to indicate the number by first determining 
the tens and the ones. If the answer is wrong, the animated character points with a line and a gesture 
and asks again. The action is repeated until a correct answer is given, and again there is no limit for 
wrong answers. This level also aims to lead the students to the conclusion that the number is easily 
recognizable if the tens and the ones are defined. And at this level, the students visually perceive the 
tens order to build lasting competencies for handling numbers up to 100. This skill would help them at a 
later stage in addition and subtraction, multiplication and division. If the answers are correct, the students 
receive encouragement from the character, the apples blink several times while increasing in size. The 
game moves to the final set, which announces its end. By clicking on the green flag, it can be started 
again. 

 
Figure 3 Module "Pencils", third scene. 

 
Figure 4 Module "Pencils", fourth scene. 

The planned section "help" / fig. 5 / can be activated at any time during the game by clicking on the 
button with the emoticon with a worried face and a question mark. The first decor illustrates the tens and 
ones and their relationship, and the example is thematic - pencils. Moving forward is indicated on the 
screen: "click on the space bar to continue", and this command changes all available screens in the 
"help" section, namely: another option to illustrate tens and ones; the next screen displays a new 
example, but the rule for forming each subsequent number by adding a unit to the previous one is 
already written. Once all the screens in the "help" section have been viewed, the game must be started 
again. At any time, the player can interrupt the game, as well as start it again using the green flag button. 
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Figure 5 Module "Pencils", auxiliary section. 

The game can be used as part of a revision or practise session, as well as for independent work in, for 
example, full-time educational programme. 

3 RESULTS 
The analysis of the results of the research that evaluate the level of students’ knowledge and skills is 
made on the basis of the accepted criteria and the completed exit test. The exit test was conducted on 
"Mathematics Notebook № 2 for second grade". The evaluation criteria and the number of points by 
indicators are presented in "Mathematics Teacher’s Book" by Prof. V. Angelova, PhD. [8] 

The competencies as expected learning outcomes are: 

• The students know the numbers up to 100 and can write them in numbers and words; 
• The students perform the actions of addition and subtraction of numbers up to 100 (with and 

without regrouping); 
• The students perform the actions of multiplication and division of numbers up to 100 (with 

multiplication/ division tables); 

• The students check the division with multiplication; 

• The students compare the values of numerical expressions; 
• The students find values of compound numerical expressions; 

• The students find an unknown addent and an unknown multiplier; 
• The students convert named numbers from dm to cm and vice versa, from m to dm and vice versa; 

• The students solve word problems; 
• The students measure the sides of triangles and write the result of the measurement in 

centimeters; 

• The students determine the type of triangles according to the lengths of their sides; 
• The students find the perimeter of a triangle, 

The analysis of the results of the diagnostics of the degree of mastery of the above-mentioned 
competencies in the control class and in the experimental class, in which the animated modules are 
applied, is relevant to the working hypothesis. 

The results of the diagnosis are summarized and look like this: 
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Table 2 Diagnostic results 

Level of mathematical 
competences 

Results from the exit 
test, frequency  % 

2 b class 2 c class 2 b class 2 c class 
Poor 0 0 0 0 
Satisfactory 0 0 0 0 
Good 8 3 30 12 
Ver good 10 13 39 50 
Excellent 8 10 31 38 
Total: 26 26 100 100 
Average result 5,00 5,26   

4 CONCLUSIONS 
Table 3 Evaluation results 

Evaluation results 2 b class 2 c class 

Average result from the entry test 5,03 4,96 

Average result from the exit test 5,00 5,26 

Level of achievement from the entry test, % 83,8 82,6 

Level of achievement from the exit test, % 83,3 87,7 

 
Figure 2 Level of achievement at the entry and exit tests 

The graph (Figure 6) shows that: 

• The entry test showed that the level of achievement of the two classes is relatively close, and the 
difference is negligible - 1.2% in favor of the control class. In the process of the experiment and in 
accordance with the curriculum, the animated modules were introduced as an additional resource 
to the educational content in the textbooks in the experimental class, namely second grade. 

• The exit test proved that the results of the experimental class were better by 4.4% compared to 
the results of the control class. 

• The results from the exit test also proved that the control class / 2b class / showed a slight 
decrease in the average achievement, which could also be defined as negligibly small - 0.5%, 
i.e., - there are stable values of achievement. 
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• The results from the exit test of the experimental class show an increase in the average achievement 
level by 5.1% compared to the entry test, and it should also be noted that at the entry test the level 
of achievement of the experimental class is lower than the level of the control class. 

The reported increase in the average achievement of the experimental class should be considered as a 
verification of the hypothesis of the present study. 

For greater reliability and in order not to make the research single-layered, a survey was conducted as 
an additional method for measuring the emotional attitude of students to the introduced animated 
modules in the math class. 

 
Figure 7 Survey results 
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REVIEW OF LEARNING ANALYTICS AND EDUCATIONAL DATA 
MINING APPLICATIONS 

Eleni Mangina, Georgia Psyrra 
School of Computer Science – University College Dublin (IRELAND)  

Abstract 
During the past decade the educational data research is rapidly growing. The use of technology in 
education has created the need to store and manage large amounts of data that come from various 
sources and have different formats. Educational data can be used to benefit educational systems and 
the science of learning. The project “Augmented Reality Interactive Educational System” (ARETE) 
funded by EU Programme Horizon 2020 aims to support interactive technologies for the provision of 
Augmented Reality (AR) content through an open source learning management system and authoring 
toolkit for the broader community of users. The utilisation of educational data is vital for the efficient 
data management and the two relevant areas of focus in review that focus on the use of educational 
data to support education are the Educational Data Mining (EDM) and Learning Analytics (LA). Sev-
eral studies have been published recently focusing on applications using educational data, revealing 
that educational data analytics is an evolving science, where researchers have explored the various 
use cases of applying data mining and analytics techniques on the educational domain. However, 
there is still a need for exploring the main objectives of applying EDM and LA techniques and defining 
the specific problems in the educational domain they try to resolve. The aim of this analysis is to 
identify studies’ objective trends that recent applications are trying to achieve and to identify potential 
research gaps. The possible correlation between the use of particular types of techniques used by 
the EDM/LA applications in relation to the goals they are trying to achieve is also being presented. 
This paper presents the review of EDM and LA empirical studies that have been published between 
2016 to 2020. To gain insight into the trend direction of the different projects, the publications are 
clustered based on the methods applied and the purposes those studies tried to accomplish. Studies 
that applied more than one technique were assigned to the method groups more than once. This 
paper will provide an association table of EDM/LA techniques and the objectives for which they have 
been used, and will serve as a model for other researchers in order to choose the method for their 
own specific goals. Finally, the goals that recent EDM and LA applications are approaching will be 
presented, which can be a source of inspiration for further research questions, by providing infor-
mation on areas of educational goals that remain unexplored or have not received much attention so 
far. 

Keywords: Educational Data Mining, Learning Analytics. 

1 INTRODUCTION 
EDM and LA are increasingly popular fields of research as they target to improve every aspect of the 
education process. According to Romero and Ventura (2020) [1], in the bibliography the terminology 
is referred within a wide range of related terms such as Academic Analytics, Institutional Analytics, 
Teaching Analytics, Data-Driven Education, Data-Driven Decision-Making in Education, Big Data in 
Education, and Educational Data Science. Both educational analytics fields are linked with computer, 
statistic and education related sub areas. A presentation of their relationship with these various sci-
ence fields is illustrated in the figure below. 
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Figure 1: Areas related to Educational Data Mining/Learning Analytics 

Source: (Romero & Ventura, 2020) [1] 

EDM and LA are research fields which include the processes of collection, analysis and interpretation 
of educational data [2]. From a general scope EDM concerns more about enhancing the techniques and 
methodologies used to analyse educational data, while LA focuses more on their applications [3]. 

Siemens & Baker (2012) [4] argued that the origin difference of EDM and LA is that the EDM is linked 
with educational software and student modelling, while LA is more related to the semantic web, “intelli-
gent curriculum”, outcome prediction and systemic interventions. Nevertheless, they conclude that these 
differences seem to be less obvious as both fields continue to evolve.  

Bienskowski and their co-authors (2014) [2] in their work distinguish the EDM and LA by the education 
layer that each focuses on. They demonstrated that EDM has the aim to discover micro-concept patterns 
by developing new tools while LA works in a larger spectrum by applying tools and techniques. However, 
they also argued that both fields have similar objectives such as to focus on discovering patterns and 
using them in order to create accurate predictions. 

For the needs of the ARETE H2020 project [5] [6], we have reviewed the methods and techniques that 
EDM and LA utilised for consideration of the future development of the ARETE platform. 

2 EDM AND LA COMMON METHODS 
EDM and LA are both fields of educational data analytics and share common methods and techniques 
and achieve similar objectives. This section presents a classification of the studies collected based on 
the methods applied. Most of the studies applied multiple techniques, hence those studies were as-
signed to more than one method group. Calvet Liñán & Juan Pérez (2015) [3], in their work “Educational 
Data Mining and Learning Analytics: differences, similarities, and time evolution” demonstrated the fol-
lowing LA and EDM common methods: Prediction, Clustering, Relationship mining, Distillation of data 
for human judgment, Discovery with models, Outlier detection, Social network analysis, Process mining, 
Text mining, Knowledge tracking and Non-negative matrix factorization. 33 open source studies were 
found and analysed, and based on the methods they use to achieve their goals the main methods uti-
lised were: Relationship mining [7], Prediction [8], Process Mining [9], Clustering [10], Social Network 
Analysis (SNA) [9] [11] and Text mining [9]. The count of articles per method used shows that less 
studies applied text mining and SNA techniques. 

Under the science of Educational Data Analytics, EDM and LA are similar fields and approach the anal-
ysis of educational data in order to improve educational experiences. Andy Peterson (2018) [12] distin-
guished the applications and data their approaches wish to implement. He claimed that LA target to 
capture students’ behaviour, performance and interactions with the learning environment while EDM 
tries to explore patterns that aim to represent student achievement and performance in the academic 
environment.  

Papamitsiou and Economides (2014) [13], in their study on the use of learning analytics and data mining 
in education, explored the variety of the main objectives of the major research conducted between 2008 
and 2013. The common goals that they found to be realized by educational data analysis studies in that 
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period are: the modelling of students’ behaviour, the prediction of their academic performance, the in-
crease of (self-) reflection and (self-) awareness, the prediction of dropout and retention, the improving 
of feedback and evaluation services and the recommending resources.  

Additionally, Calvet Liñán and Juan Pérez (2015) [3] demonstrated some common EDM and LA key 
applications some of which can be summarized based on the most popular analytical methods we found 
as follows: 

• Prediction. Prediction and detection of students’ behaviour.  
• Clustering. Grouping of similar materials or students based on their learning and interaction pat-

terns. 
• Relationship mining. Identifying relationships in learner behaviour patterns and diagnosing stu-

dents’ difficulties. 

• SNA. Interpretation of the structure and relations in collaborative activities and interactions with 
communication tools.  

• Process Mining. Reflecting student behaviour in terms of its examination traces, consisting of a 
sequence of course, grade and timestamp.  

3 RESULTS 
In order to investigate the main objectives of the recent educational data analysis studies in this litera-
ture, covering the period 2016-2020, as well as to relate them to the method used, the studies were 
classified based on the categories of techniques used in relation to their objectives. This classification 
(see Table 1) seeks to offer the reader a general overview of the techniques used in particular domains. 

Table 1. EDM/LA Objectives according to the techniques used. 

Technique Purposes / Domain Count 
Regression Prediction of students’ grade value. Detection of performance predictors. 3 
Probability estimation Learning Objects Recommendation system. 1 

Classification 

Students’ upcoming courses performance prediction. Estimation of dropping out. 3 
Learning materials classification in order to support learning personalization 1 
Students performance prediction. Drop out detection. 3 
Knowledge change prediction. Whether or not to move to the next activity. 2 
Classify teaching assistance workforce under performance ability categories. 1 
Academic integrity detection / Cheating detection 1 
Students’ behaviour and learning strategy labeling. 3 

Model discovery 
Change of knowledge estimation through progress tracing. 3 
Students performance prediction. Drop out detection. 4 
Students’ behaviour and learning strategy detection. 2 

Hard clustering 
 

Performance predictors estimation for detecting students at risk. 2 
Association of teachers and students. 1 
Detect students’ behaviour and learning paths. 2 

Association rules 

Performance patterns at the students' knowledge level. 1 
Relationships of students' mistakes in exercises. 1 
Detection of learning patterns to create high-level student profiles. 1 
Context aware and rationalization. 1 
Determining performance relationships of students who often fail compared to 
those who almost never fail. 1 

Correlation mining Estimation of students’ performance predictor factors. 2 
Distillation of data for 
human judgment Providing feedback of students behaviour and attendance. 4 
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Sequential pattern 
mining 

Students’ behaviour and learning strategy detection. 
 

2 

Change of knowledge estimation through progress tracing. 2 
Grade prediction using temporal behaviour data. 1 

Knowledge tracing 
Students’ behaviour and learning strategy detection. 1 
Change of knowledge estimation through progress 2 

Causal mining Identification of academic performance predictors. 4 

Social network 
analysis 

Students’ performance prediction based on social interactions or co-enrolment 
networks. 2 

Interpretation of collaborative activities structures. 1 
Text classification Academic integrity detection / Cheating detection 1 

Based on the frequency of studies found under the same pair of objectives and used method and addi-
tionally having a limit of at least 3 studies to be included in that group, we observed the following five 
pairs of EDM/LA techniques and studies purposes: 

• Prediction/Regression analysis – Prediction of students’ grade value. Detection of performance 
predictors. Romero and Ventura (2013) [9] argued that the prediction method used by EDM for 
students’ performance estimation and detection of students’ behaviour applications. They addi-
tionally presented 3 types of prediction including the classification which was used to predict a 
categorical value, the regression which focused on approaching continuous values and the den-
sity estimation which was used to predict a probability density function. 

• Prediction/Classification – Students performance prediction.  Estimation of dropping out. Stu-
dents’ behaviour and learning strategy labeling. More than one objectives category was assigned 
to the classification prediction technique. With a general perspective we can deduce that those 
goals are related with students’ performance classification and estimation of dropping out, stu-
dents’ behaviour and learning strategy labelling, learning materials classification, knowledge 
change prediction, academic integrity detection and classification of teaching assistance work-
force under performance ability categories.  

• Process mining/Model discovery – Students’ behaviour and learning strategy detection. Students 
performance prediction. Drop out detection. According to Cairn et al. (2015) [14] educational pro-
cess mining is a rising field of EDM that targets on developing methods to be more familiar with 
students' behaviour and the factors that affect their performance. They also argued that process 
mining deals with the revelation, analysis and provision of a visual representation of integrated 
educational processes. Romero and Ventura (2013) [9] noted that use of the process mining 
technique in an educational context can achieve representative visualizations of students’ habits 
and behaviour in terms of examination traces consisting of a sequence of course, academic per-
formance, and timestamp for each student. 

• Relationship mining/Distillation of data for human judgment– Providing feedback of students be-
haviour and attendance. A relationship mining technique used to represent data in intelligible 
ways using summarization, visualization, and interactive interfaces [1]. The studies assigned to 
this technique group focused on providing feedback of students behaviour and attendance. 

• Relationship mining/Causal mining – Identification of academic performance predictors. Aims to 
find causal structures among variables, meaning that one variable causing another variable [15]. 
The studies found in our literature collection to apply that method focused on identifying the fac-
tors that affect students’ academic performance. 

3.1 EDM/LA studies’ Goals and Objectives 
The table presented above (see Table 1) reveals that different EDM and LA techniques can be used for 
similar purposes. Thus, in order to find the popular goals of recent EDM and LA studies, we classified 
the studies regardless of the used method. Using this approach, we intensified 15 general goal catego-
ries that recent studies have focused on. 

It is concluded that among the goals of EDM and LA applications, 46.46% are related with students 
performance prediction and its predictor factors as well as with students behaviour and learning strategy 

0952



detection; 33.30% are related with student profiling and detection of students at risk analyses and 
26.67% are related with students attendance and behaviour feedback. Additionally, fewer studies’ ob-
jectives were focused on the domains of the prediction of students’ grade value (20.0%); change of 
knowledge estimation (13.3%) and learning materials recommendation (13.3%). Even less (6.6%) had 
objectives related with classification of teachers’ performance and association with students, academic 
integrity detection, students’ performance patterns and context awareness for personalized learning.  

4 CONCLUSIONS 
The development in the emerging fields of educational data mining and learning analytics as well as the 
variety of methods and achievement goals on which their applications focus on can be seen from the 
availability of literature from 2016 until today.  From the 33 articles selected for review 20 were based 
on relationship mining methods and focus on objectives such as to provide feedback of students’ be-
haviour and attendance and to identify academic performance predictors. The next most common 
method the studies used was prediction analysis (18) which included objectives such as prediction of 
students’ grade value, detection of predictor factors and dropping out estimation. Fewer studies were 
based on process mining (9) and clustering (5)  and targeted on objectives such as students’ behaviour 
and learning strategy detection and performance predictors estimation for detecting students at risk. 
Even less on social network analytics (3) and text mining (1). Finally, we observed that it is not common 
for an EDM/LA study to use one particular method. The number of studies which applied a combination 
of methods is above average, thus the results above are not referred to an exclusive use of one method. 
For the needs of the ARETE Authoring Toolkit platform and the collection of educational data, further 
development will utilise Augmented Reality metadata (Secretan et al, 2019) [16] and Learning Objects’ 
metadata and methods identified within this review will be considered for analysis of the metadata pro-
vided from the Learning Management System [17]. 
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Abstract 
This study aims to analyses the contribution of technologies, in particular smartwatches and 
exergames, in the development of motor skills during the age of development. Through the analysis of 
some scientific contributions of the literature, we investigate the relationships between motor skills and 
digital competences of children within the school context. In an increasingly digitalized world, 
technologies are parts of the school, particularly in Physical Education. This new opportunity expands 
teaching and creates connections with other disciplines. Teachers have to select the tools proposed, 
according on the objectives and learner’s age.  

Keywords: technologies; infant-primary school; motor skills; physical education; exergames.  

1 INTRODUCTION 
The digital devices are spreading fast and this can be considered a worrying phenomenon, especially 
for children. In 2017, Common Sense Census study revealed that the spread of smartphones and 
tablets has grown from 63% to 95% and 40% to 78% respectively over 4 years. Therefore, mobile 
devices are present in 98% of homes where a child under 8 years of age lives and 84% of them have 
been using a mobile device since early childhood [6]. In Italy, there are still few data on this subject, 
but the survey conducted by Telefono Azzurro (2012) reports that 38% of children under 2 years of 
age have already used a mobile device for playing or watching videos [17]. The negative effects of 
digital technology on pre-school have been described in several studies [23], [8] and include 
interferences on neuro-cognitive development, learning, well-being, sight and listening, metabolic, and 
cardiological functions. The use of electronic media during early childhood for more than 2 hours a day 
has been linked to weight gain, behavioral problems [5], but also to subsequent outcomes such as 
depression, hostile and aggressive behaviors [29] and eating disorders [10]. Many children under 8 
years of age suffer from headaches, neck and shoulder pain and improper posture, due to computers 
and mobile phones. In fact, a screen display placed horizontally on the desk causes, for example, an 
overexertion on the neck/back that can lead to musculoskeletal pain [28]. We cannot pretend neither 
technology does not exist, nor that children will bump into it as late as possible. The ability to teach the 
media is recognized specifically to the school, which must provide media literacy for families and 
educate them to an increasingly digital life [18, 31]. This change may lead to more personalized and 
individualized teaching. In addition, it will eventually stimulate student participation in the classroom. In 
fact, it is known that technologies are highly attractive and this would influence an increase in 
motivation and commitment, as well as an improvement in learning outcomes [9].  

2 METHODOLOGY 
The current study wishes to verify the contribution of technology to the physical and psychological 
development of children. Within the school environment, technologies can lead to a great opportunity: 
in fact, they contribute to expand disciplinary education by leveraging pupils' interests and skills. 
Research focuses on technological devices that are commonly designed for physical activity, such as 
smartwatches, pedometers and active video games (exergames). Three specialized scientific 
databases have been used to identify the articles: ERIC, Ebsco Urbis Integrate Research, PubMed 
and from here, articles published in national and international journals have been selected. The 
keywords used for the research were: technologies, motor skills, motor development, physical 
education, primary school, body, motor activity, exergames, digital devices. It was important that each 
article covered studies about children up to 13 years of age, secondly that technologies were used to 
influence motor and cognitive abilities, and, thirdly, that these technological devices were not used 
only for a specific category of people. Following these criteria, we have selected 12 researches from 
2011 to 2017 that describe how technology can be used at school to expand the equipment commonly 
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used in motor activity. Moreover, we were interested in knowing how technologies were able to 
stimulate motivation and bring them closer to physical activity through attractive and sometimes 
already known tools in their free time. These tools allow you to leverage a healthy spirit of competition 
among your classmates. Finally, technologies allow teachers to draw useful information to improve the 
quality of the teaching process: accurately measure the motor skills, create personalized activities, 
with the aim of training or enhancing a motor aspect of the individual student. 

2.1 Revision  
Technologies enable an expansion of disciplinary teaching, helping to structure connections with other 
disciplines, and stimulating the interest of students. Besides there is a link between everyday 
technologies and the chance of catching up with the technological innovations of these recent years. 
The following Table presents 12 studies, conducted in school and extra-school contexts, then 
rearranged in chronological order. Here we opted to divide these articles according to the number and 
age of the participants, the duration of the experiment, and giving a brief summary of the proposed 
activity. The researchers’ main objectives and the results achieved are reported in the last two 
columns. 

Table 1. 12 studies, conducted in school and extra-school contexts, then rearranged in chronological order 

Author, 
Year, 

Country 

Magazine/ 
Research 
Engine 

Partecipants Age 
children 

Duration of 
experiment Activity Objectives Results 

Bailey, 
McInnis, 
2011, 
USA 

Archives of 
Pediatrics and 
Adolescent 
Medicine/ 
PubMed 

39 children  
(19 M, 20 F) 

9/13 
years 
(average 
age 
11,5±2) 
 

6 months Children played 7 
activities (6 exergames 
+ treadmill walking), at 
different levels of 
difficulty. Each activity 
was evaluated for 10 
minutes, measuring 
the energy spent, with 
a rest of 5 minutes 
between activities. Fun 
was measured using a 
discrete 10-point 
analog scale. 

Measure 
energy 
consumption
, during rest 
and play with 
exergame, 
among 
children of 
various body 
mass 
indexes. 
Evaluate 
pleasure 
during play 
and measure 
body 
composition. 

The forms of 
interactive play 
have increased 
energy 
expenditure above 
rest, with no 
differences 
between groups. 
The fun of the 
games was 
generally high, but 
it was higher for 
children with BMI 
in the highest 
percentiles. 
Exergaming 
increased physical 
activity and 
positively 
influenced energy 
balance. 

Best J.R., 
2011, 
USA 

Developmental 
Psychology/ 
ResearchGate 

33 children  
(20 M, 13 F) 

6/10 
years 

Not 
specified 

Alternating physical 
activity (physically 
active video games 
versus sedentary 
activities) and 
cognitive engagement 
(interactive video 
games versus 
repetitive video 
activities). Activities 
varied in PA 
(exergame requiring 
vigorous whole body 
movement) and CE 
(games requiring 
challenge, adaptive 
activities and repetitive 
actions). The Child 
Attention Network Test 
was used to assess 
the cognitive 
functioning of children. 

The 
objective is 
to determine 
whether the 
BP and CE, 
both 
separately 
and 
combined, 
improve the 
EF of 
children. 

Physical activity 
influences the 
executive function. 
This analysis 
decleares how EF 
changes during 
the period of 
childhood and 
revealed whether 
the effects of PA 
and CE on EF are 
similar to the 
effects of 
development. 
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Sheehan 
& Katz, 
2011, 
Canada 

International 
Journal of 
Computer 
Science in 
Sport/ 
ResearchGate 
 

67 students of 
the third year 
of primary 
school  
(38 F, 29 M) 

7/9 
years 

8 weeks The research is 
divided in pre-test, 
test and post-test, 
for a total of 18 
physical education 
lessons. 1 control 
group with standard 
physical education 
lessons, 2 
experimental groups 
(one with exergame 
Wii Fit+™ Plus, one 
ABC, with 
personalized 
activities focusing on 
agility, balance and 
coordination). The 
balance test was 
done on the HUR 
BT4™ platform, a 
postural stability 
evaluation device. 

The aim is to 
measure the 
physical level 
of the children, 
depending on 
the group they 
belong to, and 
to understand if 
the use of 
exergames can 
be valid to 
improve their 
motor skills 
(agility, balance 
and 
coordination). 

The use of 
exergames is valid 
to improving the 
balance of primary 
school children. In 
particular, Wii 
Fit+™ is a 
relatively 
inexpensive and 
fun tool for 
developing 
postural stability. 

Baranows
ki et al., 
2012, 
USA 

Pediatrics/ 
PubMed 

78 children, 
51% M and 
49% F.  
IMC between 
the 50° and 
99° percentile 

9/12 
years 
(average 
age 
11,36) 

13 weeks Two different 
groups, both with a 
game console for 
Wii. The CG was 
given 2 inactive 
video games, the 
EG 2 active video 
games. Physical 
activity was 
monitored with 
accelerometers. 

Check if 
children who 
receive active 
video games 
are 
spontaneously 
engaged in 
more intense 
physical 
activity. Also 
check if active 
video games 
are beneficial 
to public health. 

Children with 
active video 
games are 
generally no more 
active than 
children with 
inactive video 
games. There is 
no evidence that 
the mere purchase 
of an active video 
game provides a 
benefit to 
children's health. 

Schaefer 
et al., 
2014, 
USA 

Preventing 
Chronic 
Disease/ 
PubMed 

25 children 
11 M, 13 F 

7/10 
years 
(average 
age 8,9 
± 1,3) 

4 weeks Measurement of 
physical activity with 
tools that were 
changed every 
week and evaluated 
by interview for: fun, 
comfort of use, 
frequency of 
removal/ reason for 
removal and 
preferred tool. 

Evaluate the 
possibility of 
measuring 
physical activity 
with three 
accelerometer 
models and a 
heart rate 
monitor. 

The Polar Active 
was the preferred 
device because it 
was easy to wear, 
attractive and 
waterproof. The 
protocol inform 
researchers about 
which instruments 
are preferred by 
children. 

Siegmun
d et al., 
2014, 
USA 

Frontiers in 
Physiology, vol. 
5 
2014/PubMed 

17 children,  
9 M, 8 F 

6/10 
years 
(average 
age 8,5 
± 0,4) 

During the 
day, 5 
minutes of 
pre-test; 
activities of 
10 minutes 
each, 
interspersed 
with rest. 

PS game 
(sedentary) 
alternating between 
rest and Wii (active), 
each 10 minutes 
long. The sequence 
was carried out in 2 
conditions: 1- 
rest/play alone; 2- 
play with a peer. 
Oxygen 
Consumption (VO2) 
and Visual Gradual 
Scale (VO2) were 
evaluated for each 
10-minute condition. 

Investigate if 
children spend 
more energy 
and feel that 
playing 
exergame (Wii) 
is more 
motivating than 
the sedentary 
video game 
(Playstation 2). 
Investigate 
cooperative 
play with peers. 

VO2 is higher in 
the exergame than 
in the rest and 
sedentary video 
game. There are 
no significant 
differences in VO2 
between single or 
peer activity. The 
presence of a peer 
decreased the 
motivation of 
children to play the 
exergame 
compared to the 
sedentary video 
game. 
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Vernadak
is et al., 
2015, 
Greece 

Computers & 
Education/ 
Research 
Gate 

66 students, 
36 M, 30 F. 

6/7 
years 
(averag
e age 
6,35 ± 
0,73) 

6 months Children divided into 3 
groups: 1 control 
group (with traditional 
object control 
program), 2 
experimental groups (1 
with traditional 
approach and 1 with 
Xbox Kinect games). 
The program consisted 
of 16 sessions in 8 
weeks, each lasting 30 
minutes. A multi-
purpose room and 
outdoor play area were 
used for the 
experiment while the 
children received 
instructions for OC 
skills from a specialist 
instructor. 

The goal is to 
test whether 
Xbox Kinect can 
be more effective 
than the 
traditional 
program. In 
addition, you 
wanted to 
develop six OC 
skills: throwing, 
catching, 
dribbling, kicking, 
rolling and 
percussion. At 
the same time, 
the experimental 
group with XbK, 
participated in an 
FMS training 
programme that 
aimed to develop 
skills in OC. 

Using the XbK 
console is a good, 
feasible and 
enjoyable 
approach to 
improving 
children's OC 
skills. Both 
experimental 
groups (AT, XbK) 
were able to 
maintain the 
performance of 
their OC skills after 
the intervention 
(verified the 
following month 
the experiment), 
which suggests 
that the 
interventions were 
effective. 

Hayes & 
Camp, 
2015, 
USA 

Journal of 
Applied 
Behavior 
Analysis/ 
PubMed 

6 students of 
the third year 
of primary 
school 

8 years 22 
sessions 
of 20 
minutes 
each 

The subjects could 
play freely in different 
areas: a track, a 
basketball court, a 
space with fixed 
equipment. Free play 
equipment was also 
available. At each 
session the students 
wore the Fitbit to 
measure their steps. 

Fitbit used to 
self-check 
physical activity 
levels against the 
set objectives, 
which consisted 
of increasing the 
number of steps 
by 10-20-30-
40%, with 
tangible rewards 
for achieving 
results. 

All but two 
subjects have 
achieved the 
target increase of 
40%. The study 
has limitations: 
high data loss, 
cost of detectors; 
but the evidence 
can be 
incorporated into 
other studies. 

Johnson 
et al., 
2016, 
Australia 

Journal of 
Science and 
Medicine in 
Sport 
Vol. 19, Issue 
5, May 2016, 
Pag. 432-436/ 
UrbIS Urbino 
Integrated 
Search 

36 divided in: 
experimental 
group (tot. 19, 
53% M, 47% 
F), control 
group (tot. 17, 
53% M, 43% 
F).  

6/10 
years 

6 weeks The Test of Gross 
Motor Development-3 
evaluated the 
competence in 
controlling objects. 
There were 6 AVG 
sessions of 50 minutes 
through Xbox Kinect, 
with 2/3 different 
activities. 

The purpose of 
this study was to 
determine 
whether the 
practice of sports 
AVGs has a 
positive influence 
on children's real 
and perceived 
object control 
skills. 

Playing with Kinect 
Xbox doesn't 
affect children's 
object control 
skills, so the 
usefulness of 
Kinect Xbox for 
developing 
perceived and real 
object control skills 
is questionable. 

Sgrò et 
al., Italy, 
2017 

Italian Journal 
of Educational 
Research/ 
UrbIS Urbino 
Integrated 
Search 

57 children. 
Experimental 
Group= 28 
(19 M e 9 F); 
Control 
Group= 29 
(17 M e 12 F). 

8/10 
years 

16 weeks The research has 
choose games 
oriented to the global 
enhancement of 
fundamental motor 
skills. CG pupils 
followed 2 hours per 
week of physical 
education, while EG 
pupils, in addition to 
performing the 2 
hours per week of 
physical education, 
performed motor 
activities with 
exergames. 

The aim is to 
analyze the effects 
produced by 
physical activity 
with exergames, 
on primary school 
children, on the 
competence levels 
of balance skills. 
The study 
investigated 
whether the effects 
produced by the 
protocol present 
evidence with 
respect to gender. 

Exergames are 
a valid tool for 
keeping high 
motivation and 
interest in 
activities 
proposed in 
physical 
education. The 
protocol has 
shown positive 
results, with 
significant results 
especially in 
girls. 
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Hsiao et 
al., 2017, 
Taiwan 

Interactive 
Learning 
Environments/ 
PubMed 

142 children 
(71 M, 71 F) 

5/6 years In one 
day. 3 
tests: the 
first of 20 
minutes, 
the 
second of 
30 
minutes 
and the 
third 
again of 
20 
minutes. 

The children have 
been divided into two 
groups. Pre-testing 
equal for all that 
assessed learning 
performance and 
motor skills, then the 
CG used the 
traditional activity 
based approach with 
an instructor, peer and 
teaching aids, while 
the EG used the game 
"Hit the Fireball" and a 
gesture based 
calculation device. 
Finally, post test with 
the same 
requirements as the 
pre-test. Motion 
sensors and gesture-
based computing 
devices were used to 
collect data. 

This study 
investigates how 
gesture-based 
learning 
approach can 
influence 
learning and 
movement 
behaviour in 
order to build an 
interactive virtual 
learning 
environment for 
preschoolers by 
combining a 
somatosensory 
device (Xtion 
PRO) and a play-
based learning 
model. 

The results 
showed that the 
gesture-based 
learning 
approach 
improves 
students' 
learning 
performance and 
motor skills. The 
experimental 
group showed a 
higher level of 
improvement in 
both learning 
performance and 
motor skills. 

Kain et 
al., 2017, 
Chile 

Preventive 
Medicine 
Reports/ 
PubMed 

596 children 
of infant 
school (50% 
M, 50% F), 
from 66 
different 
schools. 

Average 
age 5,2 
years 

School 
year 

The movements of 
children were 
measured with an 
accelerometer, both in 
the days of Jardin 
Activo and those in 
which it was not 
expected, in order to 
assess the level of 
moderately vigorous 
physical activity 
(MVPA). 

Evaluate the 
effectiveness of 
the Jardin Activo 
program, which 
implements 
physical 
education 
attendance in 
schools, through 
the use of 
accelerometers, 
to measure the 
intensity of 
physical activity. 

The study shows 
that the days 
when the Active 
Jardin took place 
showed more 
time spent in 
MVPA 
(compared to the 
days when the 
program did not 
take place), 
especially when 
attending school 
full-time. 

Source: own elaboration. 

2.2 Discussion 
Physical Education at school suffers from a worrying devaluation. On one hand, institutions do not 
invest in this subject, neither with equipment nor with the qualification of specialized teachers. 
Secondly, teachers downgrade Physical Education to a recreational moment looking down to the 
development of the child [13]. This very behavior can have a terrible impact on students’ 
psychophysical development processes, especially while they are fording the most sensitive phases of 
their development.  

On the contrary, technology can be used in the service of sport, becoming an opportunity to relaunch 
motor discipline, if properly integrated with the educational and curricular plan of primary school [24]. 
In fact, technology is a great help for didactics allowing to improve individual performance and 
contribute to overcome the limits of one's own body. Motor activity at school is a moment of growth, 
both from a physical and a cognitive point of view.  

Moreover, it has been confirmed that when a physical activity is cognitively engaging, higher it affects 
cognitive functioning [16]: this can be achieved for example through adaptive, group or bilateral 
coordination exercises. With these premises, Exergames, innovative video games that stimulate a 
more active and engaging gaming experience for the whole body, offer a valuable tool to underpin 
physical activity and increase executive functions development [4]. Moreover, exergames can prove to 
be a valid methodological tool in order to examine students’ experiences. Well-trained teachers, while 
children are performing a playful activity, are able to observe movements and immediately grasp 
which are those physical weaknesses it is useful to focus on.  

Vernadakis [30] investigates the usefulness of exergames (more precisely on the Xbox Kinect 
console) and their influence on basic motor skills. Physical activities can be divided into: locomotor 
skills (e.g. running, vertical jumping, horizontal jumping, jumping, galloping and sliding) and object 
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control skills (e.g. throwing, gripping, dribbling, kicking, rolling and percussion) [15]. We can also add 
balance education, which lays the foundations for learning agility and coordination [7] It is well known 
children who do not perform physical activity may experience delays when developing motor skills 
[20]. So, exercise should be a key component of child education programs. Teachers use a variety of 
methods to develop agility, balance and coordination: that is from simple static balance activities, to 
others that require competence in dynamic balance. The compared analysis of several studies shows 
that the introduction of exergames can be an innovative choice for physical education teachers in 
order to improve the balance of primary school children and develop postural stability in them [25]. 
Devices that detect human gesture and movements are useful to identify positions, direction and then 
activity level of an object in real space. Moreover, exergames allow students to enrich their 
knowledge, because they help them to refine their perception about abstract concepts. In addition, 
they improve both learning performance and motor skills [11].  

These studies are not only about the degree of development of motor and learning skills with 
exergames but they also monitor energy expenditure. Bailey and McInnis' survey is interesting 
because it assesses a range of six types of exergames, stating that the choice of game type and level 
selection, as well as the game environment, affects the amount of energy consumed during the activity 
[1]. A more widespread use of technology leads to an increase in sedentariness, but if used correctly, 
it can increase the levels of energy consumed. On the contrary, Baranowski states that there is no 
evidence that the mere purchase of an active video game, compared to an inactive one, under natural 
conditions can provide a benefit [2]. Just a single human being, with his critical spirit and his faculty of 
judgment, who chooses that particular tool and how to make sense out of it. Therefore, the simple 
acquisition of an active videogame does not automatically lead to an increase in PA. Nonetheless, it 
seems also evident that providing an explicit set of instructions while using actively videogame [14] or 
creating a narrative around the videogame [3] has an impact on PA. Fun plays an important role, 
enough to be mentioned in most of the protocols presented. For example, from the results identified by 
Bailey and McInnis, the active game played with Sportwall, a team game with intermittent and high-
intensity activity, has been appreciated especially by overweight children. Therefore, it was not difficult 
for them to do more intense physical activity, even with a higher level. This shows that the exergame 
is able to positively influence energy expenditure and can be considered a valid alternative to 
traditional fitness activities for children with different body mass index values. In this very case, the 
activity was carried out in teams and this played a fundamental role: the imitation of peers and the 
sense of gratification in performing a useful task with one's peers even exceeds the difficulty of the 
activity itself [21].  

Siegmund’s survey paves the way for reflection on the influence that peers can have in the 
performance and yield of physical activity [26]. Previous research has shown that the group of friends 
helps staring a new physical activity through co-participation. The influence to be active and verbal 
support speed up the process of engaging in the activity. Indeed, having fun with friends is a key factor 
in order to stick to the activity [12]. Siegmund's research was, however, the first to investigate the 
effect of peer influence on children's motivation for an exergame [(Nintendo Wii Sports Boxing®), Wii] 
compared to a sedentary video game (Playstation II Ready to Rumble®). Surprisingly, in contrast with 
the researchers’ expectation, the research showed that the presence of a peer diminished children's 
motivation to play the exergame compared to the sedentary video game. So, it is not always true that, 
if an exergame is used, a peer can produce a positive influence on physical activity. This result could 
be from the fact that the exergame is already an attractive, stimulating game in itself and often 
proposes an activity against an avatar that replaces a peer. On the other hand, it has been shown that 
the experience with the exergame is so real that when they were playing with their classmates, 
children considered this (Wii Boxing) to be a first-person experience, as if they were really hitting or 
being hit by their friends. Wii Boxing requires the player to perform real punching movements, which 
can make it more realistic than a sedentary game, as well as the actions themselves. Graphics play an 
important role too [27]. So, teachers have to evaluate beforehand which exergame should be offered, 
depending on group age and the goal to be achieved. It is pivotal to remember that children do not 
always share the same faculty of judgment adults may have reached. The comfort or attractiveness of 
an object also affects its choice of use. A pedometer can be chosen for its comfort, practicality and 
aesthetics, as an exergame is chosen by children for fun or interest. Schaefer studied precisely this: 
he has investigated why children prefer one smartwacth over another and how these choices do not 
often match with those of adults. The ease of wearing a certain device is the first index of approval. 
Practicality and style are therefore another fundamental element, when we want to introduce a 
technological tool in physical education at school [22].  
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3 RESULTS 
Smartwatches and pedometers can be used to assess the reliability and usefulness of certain physical 
education programs, in order to monitor the amount of physical activity children do on a daily basis. 
Exergames, on the other hand, seem to be a potentially innovative strategy to promote the 
development of executive functions and basic motor components. They improve balance and learning, 
and increase the awareness on energy expenditure. Moreover, the attractive graphics, the presence of 
challenges and objectives to be achieved, such as the propulsion to video games and the possibility of 
identification, make the exergames catchy for building an active lifestyle, stimulating the fun 
component inherent in motor activities. So, technological devices must be included in a properly 
studied educational proposal and it is necessary for teachers to follow specific training courses, where 
they should acquire skills to make their educational action more effective. 

4 CONCLUSIONS 
The health emergency linked to Covid-19 that has hit the world in recent months has profoundly 
changed the way of schooling in this period, requiring an enormous effort by both teachers and 
families. This has imposed a profound review of time and space of teaching, but above all of the 
evaluation. Distance learning opens the doors to what Rivoltella defines as widespread evaluation and 
training evaluation. Widespread because the child is evaluated at the very moment he or she acts, 
when performs the task; training evaluation because in this situation the child can increase his or her 
ability to consider mistakes as a positive aspect of learning. Thus, evaluation itself offers the chance to 
co-create learning [19]. As far as Physical Education is concerned, many teachers have tried to react 
to the emergency by creating videos, useful to maintain a remote contact with the class and show how 
exercises could be done. Visual aids can help the understanding of movements, aiming to an increase 
of motor skills and gestures awareness. In addition, teachers push pupils to trace a daily gymnastic 
path, using raw handy materials (chairs, cushions, carpet, water bottles), to transform their living 
rooms into gyms. Training basic motor patterns such as jumping, crawling, rolling became actions 
entrenched in everyday life. In addition, the exergames proposed by gaming platforms such as 
Playstation and Nintendo, allowed children to challenge friends even from a distance. During this 
period, the bond with classmates was lost, especially for those children attending nursery and primary 
school, who did not have the opportunity to contact their friends independently. So, the PE teacher 
became eventually a sort of glue for the whole class. Although no computer can replace being in the 
classroom, technology stands as an important tool in our hands: it is up to us to rely upon it with a 
specific goal and with awareness. 
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INCLUSIVE EDUCATION – ONE OF THE FACTORS FOR THE 
SOCIALIZATION OF THE CHILD’S PERSONALITY 

Julia Doncheva 

‘Angel Kanchev’ University of Ruse (BULGARIA) 

Abstract 
There are many factors that influence the socialization of the child's personality. These are the family, 
in the first place, the extended family, friendly, neighborhood, children's school, peers, adults, mass 
media and many other macro and micro environments. In theoretical terms, a topic is considered for the 
socialization of the child's personality at the age of 6-7 years, the preparatory group in the kindergarten. 

One of the important factors is inclusive education, which contributes effectively to the rapid 
implementation of this process. Several diagnostic criteria have been selected. The publication analyzes 
the reported results, data from conducted diagnostic procedures during the ascertaining and control 
stage of theoretical and scientific research under the criterion "Orientation in cultural and national 
values". 

Keywords: inclusive education, socialization, diagnostic procedures, ascertaining and control stage, 
criterion. 

1 INTRODUCTION 
Inclusion, inclusive education, is expressed in the reorganization of policies, practices and culture in 
Bulgarian education so that it can meet the diverse educational needs of students, encouraging them to 
participate actively [7, 13]. 

Education is a constructive force, but at the same time it can reproduce existing inequalities and 
practices of exclusion in society [1, 8]. In order to stop this process, it is necessary to start with education. 
In the beginning, internationally, inclusive education as a philosophy was focused entirely on children 
with disabilities [11, 12, 14]. In addition to disability, gender, ethnicity, language, socio-economic status, 
and many others are added to the reasons for exclusion. 

2 METHODOLOGY OF THE STUDY AND THEORETICAL BACKGROUND  
In the context of inclusive education, integration, inclusion, socialization and adaptation can be seen as 
processes of adaptation of the child's personality in kindergarten and school, and social adaptation is a 
process of active adaptation to the changing environment through various social means [6, 9]. The 
following Intervention by degrees can be deduced from here: 

- Orientation towards prevention. 
- Accepting people with disabilities and offering the same conditions as for all other citizens. 
- Deinstitutionalization, introduction into society. 
- Changing systems, not people. 
- Above all, we are "people", not "disabilities". 
- Expanding the teaching methods to meet the needs of the diversity of types of learners. 
- Cooperation between general and special pedagogues. 
- Group work, schedule, negotiation, visual support. 
- Differentiated and individualized approach in teaching the learning material and behavior 

management. 
- Extended time. 
- Modifications and adaptations in the teaching material and the learning process. 
- Individual plans, fully tailored to the child. 
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Inclusive education is seen as a process that seeks to eliminate all forms of segregation and 
discrimination [15, 16]. To cover vulnerable and isolated for one reason or another children and students 
[5, 17]. To encourage and promote the participation of all in the educational process for adaptation of 
the individual to the social and natural environment, [2, 3, 4] Socialization is a process realized through 
interaction, contact and indirect communication between individuals, between communities and society 
[10]. 

2.1 Theoretical background 
The developed experimental model is an option for enriching the educational process in the preparatory 
group for school. It complies with all normative documents regulating the pedagogical interaction with 
6-7-year-old children in our country, in Bulgaria. The emphasis is in the educational field "Surrounding 
World" with the four cores "Self-affirmation and communication with others", "Social and health 
environment", "Cultural and national values" and "The world of nature and its protection". 

The experimental model aims to form, expand and enrich social competence, through inclusive 
education, of 6-7-year-old children attending a preparatory group with a half-day, full-day or weekly 
organization of municipal or private kindergartens. 

The following hypothesis is put to the test: the implementation of the developed experimental model, 
based on intercultural technologies of interaction in preschool childhood, has a positive effect on the 
behavioral mechanisms in different socio-cultural conditions of the educational institution. 

In connection with the set goal, the developed model implements the following tasks: 

1 Expanding and enriching the cognitive ideas of 6-7-year-old children about the social and natural 
world around them. 

2 Improving the behavioral skills of 6-7-year-old children for effective action and / or interaction in a 
variety of everyday social situations. 

Purpose, tasks, object and subject of the experimental research. 

The conducted experimental research aims to check to what extent the developed and tested model 
can help to enrich the social competence of 6-7-year-old children attending a preparatory group with a 
half-day, full-day or weekly organization. 

2.2 Key objectives and research questions 
According to the formulated goal, the experimental research must realize the following tasks: 

1 To develop tools for diagnosing the social competence of 6-7-year-old children. 
2 To diagnose the social competence of 6-7-year-old children immediately before the beginning of 

the pedagogical interaction in the preparatory group. 
3 To apply the developed model for enriching the social competence of 6-7-year-old children. 
4 To summarize and analyze the results of the application of the developed model for optimal 

development of social competence of 6-7-year-old children attending a preparatory group with a 
half-day, full-day or weekly organization. 

2.3 Participants, methods and data sources 
Analysis of the reported values according to the criterion "Orientation in cultural and national values". 

The criterion "Orientation in cultural and national values" includes four indicators: 1. "Recognition of 
holidays and customs". 2. "Recognition of humanitarian manifestations as an example of human 
virtues." 3. "Skillful involvement in the preparation of holidays and customs." 4. "Manifestation of welfare 
towards the surrounding peers from the preparatory group". Their values were reported through 
diagnostic methods - two picture tests, a questionnaire for parents, an interview with 6-7-year-old 
children and a questionnaire for children's teachers. 

2.4 Procedure 
The object of the experimental study is the inclusive education of 114 (one hundred and fourteen) 6 - 
7-year-old children attending a preparatory group with half-day, full-day or weekly organization. 
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The subject of research is the level of social competence of inclusive education and the effectiveness 
of the proposed methodology for development and continuous improvement in 6-7-year-old children 
attending a preparatory group with half-day, full-day or weekly organization. 

The design of the experimental study is divided into: Pilot study; Finding experiment; Forming (training) 
experiment and Final (control) experiment. 

Due to the limited volume of the publication, a small part of the overall pedagogical-experimental 
research will be presented here, omitting the review part of the ascertaining experiment. 

The aim of the formative (teaching) experiment is to put into practice the developed intercultural model 
for the development and continuous improvement of the social competence of 6-7-year-old children. 

2.5 Drawing analysis 
The results of the performed diagnostic procedures during the ascertaining and control stage show three 
dependencies: 

1 There is an increase in both types of groups (experimental and control), where the increase in the 
experimental groups is significantly higher. 

2 The results of the analysis of variance itself show statistical significance of the respective effects. 
All effects are statistically significant. The effect of the interaction is an indicator of the presence 
of a positive result from the applied methodology. 

3 The results of the Post-Hoc analysis represent a comparison between the different levels of the 
two factors: control / experimental group; duration - September 2017 - May 2018. It is established 
that the difference between the achievements of the experimental and control group is 
insignificant only during the ascertaining measurement. 

3 RESULTS 
A detailed comparative analysis of the data obtained from the ascertaining and control stage of the 
experimental work was made, in which the experimental groups were divided as follows: Experimental 
group (EG) in an all-day kindergarten in a city (kindergarten - city), Experimental group in an all-day 
kindergarten village (kindergarten - village), Experimental group with half-day organization and 
Experimental group in weekly kindergarten. 

The analysis performed after applying the developed methodology establishes dependencies, which are 
conditionally divided into two groups: First - in terms of the ability of 6-7-year-olds to recognize holidays 
and customs and to be adequately involved in the preparation for their reception. Second - related to 
the ability of children to recognize humanitarian manifestations as an example of human virtues and to 
show humane attitude to the surrounding peers from the preparatory group. 

Statistical results of the Control and Experimental groups on the indicator "Recognition of holidays and 
customs": 

	
Figure 1. Average values for the indicator "Recognition of holidays and customs" 
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Table 1. Results of the analysis of variance 

Factors F(1,112) p 

Group (E-C) 14.898 0.000 

Period 369.861 0.000 

Period*Group 120.875 0.000 

Table 2. Results of Post-Hoc analysis 

Levels for comparison {1} {2} {3} {4} 

{1} Control group September 2017  0.000 0.991 0.000 

{2} Control May 2018 0.000  0.008 0.000 

{3} Experimental September 2017 0.991 0.008  0.000 

{4} Experimental May 2018 0.000 0.000 0.000  

Looking in depth at the results related to the ability of 6-7-year old’s to show humane treatment towards 
their peers, it should be noted that during the ascertaining stage of the experimental work, the children 
from the weekly kindergarten have the lowest results, followed by 6 - 7-year-olds attending the Half-Day 
Preparatory Group. After applying the developed model, the control measurement shows that the results 
of the children from the half-day preparatory group are almost close to the results obtained in the 
preparatory groups with full-day organization. When analyzing the results obtained at the end of the 
experimental work in the Experimental group in a weekly kindergarten, it should be noted that they are 
again lower than in the other three experimental groups. This can be explained by the extremely low 
entry level in this experimental preparatory group. However, the progress that is being noticed within 
the weekly preparatory group itself is indisputable. While at the beginning of the experimental work 
almost all children from the weekly kindergarten either cannot or do poorly with the considered 
behavioral models, after applying the developed model a large part of the 6-7-year old’s attending a 
preparatory group with weekly organization, well or they even respond very well when they have to be 
humane to their peers. 

3.1 Discussion and Educational Implications 
Family traditions, holidays, rituals and symbols ensure the continuity of generations, their attachment 
and responsibility to the family, enriches the emotional sphere of children, form feelings of love and 
dignity, family honor and patriotism. 

Considering the holidays and customs that are celebrated and are part of the national calendar of the 
Bulgarians in Bulgaria, during the experimental work special attention was paid to: Christmas, March 1 
(Baba Marta), March 3 (National Holiday), March 8 (Mother’s Day), Easter, St. George's Day, Twenty 
four May (Day of the Bulgarian culture of the Bulgarian alphabet), June 1 (Children's Day). 

3.2 Implications 
The reported data give grounds to claim that the inclusion of a foreign language in the tested didactic 
exercises and game-cognitive situations stimulates the manifestation of welfare between children. 

The performed statistical and comparative analysis of the data obtained from the ascertaining and 
control measurement of the indicators under the criterion “Orientation in cultural and national values” 
gives grounds to conclude that the proposed experimental model has a positive statistically significant 
effect on the included in the experimental work 6 - 7- year old children. 

The need to educate and train children in a positive atmosphere of guaranteeing children's needs, 
providing opportunities for free children's choice of activities for creative self-expression, as well as for 
discovering and developing children's potential through inclusive education is justified and emphasized. 
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4 CONCLUSIONS 
In conclusion, it can be said that the conducted experimental work confirms the relevance of the problem 
of developing and improving the social competence of 6-7-year-old children through inclusive education, 
revealing real opportunities for more effective socialization in preschool. Socialization is necessary in 
order for the individual to build as a person, to join the environment, the community, the team, to be able 
to be complete both for himself and for the society in which he lives and works. The general focus of the 
scientific publication is the continuum of inclusive education with an emphasis on the social competence 
of 6-7-year-old children, seen as a set of cognitive ideas and behavioural skills that enable children to 
exhibit appropriate behavioural patterns in a variety of everyday situations. In the sociological, 
psychological, and socio-psychological literature in many ways, in detail and according to the specific 
research focus, the concepts related to the study of socialization are analysed and defined - social 
processes, social norms and values, social status and social role, social instruction and function, 
integration, internalization, culture, etc. It depends on the social competence to what extent the future 
first-graders will be able to independently and consciously pose and solve current social problems 
existing in their immediate environment. The acceptance or non-acceptance of the mature person in the 
society in which he lives also depends on it, and hence both the positives and the negatives. 
Socialization is a process that begins from the very birth of man, has a continuous character and is 
understood as a complete formation of personality by the individual's acquisition of systems of 
knowledge, norms and values, by mastering the material and spiritual environment, language and 
communication.  
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PROSPECTIVE TEACHERS’ OPINION ON COMPUTER 
PROGRAMMING IN PRIMARY EDUCATION  

Predrag Oreški 
University of Zagreb – Faculty of Teacher Education (CROATIA) 

Abstract 
In this paper author discusses the importance and the need for teaching and learning computer 
programming in primary education. Due to the increasing use of automation, robots and artificial 
intelligence, the needs for occupations in the labour market are changing - some existing occupations 
are being discontinued, and others are being created. According to the information from various 
sources, it is expected that today's primary school students, when they grow up, will work in the 
occupations that do not yet exist today. Various predictions say that it will be between 33%, over 65%, 
and up to 85% of new occupations. Today's primary education students should be prepared for such 
future labour market by introducing them early in their education to the technologies they are likely to 
encounter in their future workplace. 

If machines (robots and computers) will perform heavy and repetitive tasks, and a range of other tasks 
that can be automated or controlled by artificial intelligence, then the people are left with tasks such as 
designing, building, operating, monitoring, and maintaining such machines, at least until they 
themselves are designed, built, and maintained. One of the activities that is increasingly present in 
today’s occupations, and with a very high probability very much in the future, is the programming of 
computers to perform tasks that can be automated. 

Author presents the results of the research of the primary education prospective teachers' opinion on 
computer programming in the primary education of the Republic of Croatia. The aim of this research is 
to find out their interest on computer programming and whether they think that the knowledge about 
computer programming is important for today’s primary education students. 

The research hypotheses are: 

• Hypothesis 1: Primary education prospective teachers would like to learn more about computer 
programming. 

• Hypothesis 2: Primary education prospective teachers believe that computer programming is 
important for today’s primary education students in relation to their future occupations. 

The survey participants were 109 (106 female and 3 male) primary education prospective teachers - 
the students at the University of Zagreb’s Faculty of Teacher Education. The data were collected in 
January and February 2020. using the anonymous online Google Forms questionnaire prepared by 
the author. Statistical analysis (including One Sample t-test) was performed using the free and open 
source statistical software GNU PSPP, version 1.0.1. (https://www.gnu.org/software/pspp/). 

The research results show that on the scale of 1 to 5 (1-poor to 5-excellent), the primary education 
prospective teachers self-evaluate their current knowledge of computer programming as M=2,52. 

On the Likert scale (1-strongly disagree to 5-strongly agree) they would like to learn more about 
computer programming (M=3,70, t=6,61, sig. < 0,01), and their opinion is that computer programming 
is important for today’s primary education students in relation to their future occupations (M=3,72, 
t=7,65, sig. < 0,01). Both hypotheses are confirmed. 

Keywords: primary education, prospective teachers, computer programming, future occupations. 

1 INTRODUCTION 
The accelerating development of the information and communication technologies has an increasing 
impact on almost all areas of human activity. The foundations of new technologies are computers with 
increasing data processing capabilities, increasingly complex software, and computer networks and 
services.  
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Due to the increasing use of automation, robots and artificial intelligence, the needs for occupations in 
the labour market are changing - some existing occupations are being discontinued, and others are 
being created. According to the information from various sources, it is expected that today's primary 
education students, when they grow up, will work in the occupations that do not yet exist today. Various 
predictions say that it will be between 33% [1], over 65% [2], and up to 85% [3] of new occupations.  

If machines (robots and computers) will perform heavy and repetitive tasks, and a range of other tasks 
that can be automated or controlled by artificial intelligence, then the people are left with tasks such as 
designing, building, operating, monitoring, and maintaining such machines, at least until they are 
designed, built, and maintained also by machines. For now, there is still a need for people to design 
and build computer software, so it seems that this is one of the occupations that will be increasingly 
needed in the future. 

Today's primary education students should be prepared for such future labour market by introducing 
them early in their education to the technologies they are likely to encounter in their future workplace. 

One of the activities that is increasingly present in today’s occupations, and with a very high probability 
very much in the future, is the programming of computers to perform tasks that can be automated. 

1.1 Computer Programming in Primary Education 
The importance of computer programming is recognized in primary education of many countries. 
Computer programming became or will become a compulsory topic in primary education in countries 
such as Finland, England, Estonia [4], Sweden [5], New South Wales in Australia [6], Japan [7], United 
Kingdom, Slovakia, Poland, France [8], and Croatia [9]. Also, computer programming is in the Digital 
Strategy for Schools 2015-2020 in Ireland [10], with the intention to introduce computer science to 
primary education. 

There is a new curriculum for the primary education in the Republic of Croatia [9], in which the subject 
Computer Science gets its deserved place as an elective subject from the first to fourth grade and as a 
compulsory subject from the fifth to eighth grade of primary education. 

Even before introducing new curriculum in Croatia there were privately guided and funded computer 
science and STEM initiatives called STEM Revolution [11] which use microcomputers such as BBC 
micro:bit and Croatian Makers League which uses educational robots mBot [12]. 

Programming of these devices is performed by programming languages such as Scratch and using 
programming integrated development environment such as mBlock which are the best choice for 
beginners because the computer programs are built by choosing and combining blocks from the 
predefined sets of blocks which represent programming language commands, and they are often in 
mother tongue. 

Even easier introduction to programming is available as initiative Hour of Code which intention is to 
demystify coding [13] using the programming environment Blockly which is similar to Scratch. It uses 
familiar cartoons and computer games characters as well as gamification to attract and retain 
children’s attention to coding. 

More advanced computer programming is available on MIT App Inventor platform [14]. The 
programming style is similar to Scratch, but the blocks are specialized for programming of mobile 
devices (smartphones, tablets). Also, there is Python programming language which uses commands 
written as text instead of blocks.  

1.2 Advantages of Learning Computer Programming in Primary Education 
The advantages of learning the computer programming in primary education are: 

1 It helps to develop computational thinking (CT): students can practice problem-solving 
techniques such as decomposition, abstraction, pattern recognition, and algorithms. These 
problem-solving techniques can be used in many other fields and not just in computer 
programming. In the process of computer programming, CT is especially useful: 
a. to learn and practice the process of decomposition of a larger problem into more smaller ones 
b. to filter (abstract) problem characteristics and to focus only to those who are needed to 

solve the problem 
c. to try to recognize patterns or similarities or rules among problems 
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d. to teach students how to create step-by-step instruction to solve a problem, i.e., how to 
create and use algorithms. 

2 It helps to learn and practice mathematics and other sciences because computer programming 
is often about solving the problems which require mathematical knowledge and include 
mathematical algorithms. It requires precision just like in mathematics.  

3 It uses and expands students’ creativity to solve problems in a new way by using computers. 
4 It teaches students the necessary knowledge and skills for their future occupations. 

It is important to start with computer programming early, in primary education. To do that there is a 
need for motivated primary education teachers who are interested in computer science and who 
understand the importance of computer programming for their students. 

The research presented in this paper explores the prospective teachers’ opinion about computer 
programming. 

2 METHODOLOGY 
The aim of this research is to explore primary education prospective teachers’ interest on computer 
programming and whether they think that the knowledge about computer programming is important for 
today’s primary education students. 

The research hypotheses are: 

• Hypothesis 1: Primary education prospective teachers would like to learn more about computer 
programming. 

• Hypothesis 2: Primary education prospective teachers believe that computer programming is 
important for today’s primary education students in relation to their future occupations. 

The survey participants were 109 primary education prospective teachers - the students at University 
of Zagreb’s Faculty of Teacher Education. 

The data was collected in January and February 2020. using the online questionnaire prepared by the 
author using Google Forms. 

Statistical analysis was performed using the free and open-source statistical software GNU PSPP, 
version 1.0.1. (https://www.gnu.org/software/pspp/). 

3 RESULTS 

 
Figure 1. Number of participants by gender 
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The survey participants’ (primary education prospective teachers) gender ratio (Figure 1) shows that 
there are 106 female (97,25%) and only 3 male (2,75%) participants. This ratio is common among the 
in-service primary education teachers in the Republic of Croatia as well. 

 
Figure 2. Number of participants by study year 

The participants represent all 5 years of study: 1st study year 12 participants, 2nd study year 23, 3rd 
study year 32 participants, 4th study year 27 participants, and 5th study year 15 participants (Figure 2). 

 
Figure 3. Participants’ self-assessment of computer programming knowledge 

The research results in Figure 3 show that on the scale of 1 to 5 (1-poor to 5-excellent), the 
participants self-evaluate their current knowledge of computer programming as M=2,52.  

26 participants (23,85%) self-evaluate their computer programming knowledge as insufficient, 25 
participants (22,94%) as sufficient, 35 participants (32,11%) as good, 21 participants (19,27%) as very 
good, and only 2 (1,83%) as excellent. 
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Figure 4. I have already learned how to program computers 

The results show that 46 (42,2%) participants have already learned how to program computers in the 
primary or secondary school or college (university) (Figure 4). 

 
Figure 5. Where did the participants learn to program computers 

The participants learned to program computers at elementary school (24 participants), high school (22 
participants), at university (27 participants), and 6 are self-thought while 1 learned to program at some 
course outside school (Figure 5). 
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Figure 6. The participants' programming languages 

Most participants learned programming language Python (34 participants). Others learned Scratch (24 
participants), Logo (18 participants), BASIC (QuickBASIC) (17 participants), C, C++ (11 participants), 
Javascript (6 participants), Java (5 participants), Pascal (3 participants), C# (2 participants), and 
Visual BASIC (2 participants) (Figure 6). 

 
Figure 7. I would like to learn more about computer programming 

The results show that 68 (62,39%) participants would like to learn more about computer programming 
(agree and strongly agree), 24 (22,02%) neither disagree nor agree, and 17 (15,60%) strongly 
disagree and disagree (Figure 7). 

T-TEST /TESTVAL=3 
/VARIABLES= Learn_more_about_programming        /MISSING=ANALYSIS 
/CRITERIA=CI(0,95). 
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One-Sample Statistics 

 N Mean Std. Deviation S.E. Mean  

Learn_more_about_programming 109 3,70 1,10 ,11  

One-Sample Test 

 Test Value = 3,000000 

     95% Confidence Interval of the 
Difference 

 t df Sig.  
(2-tailed) 

Mean 
Difference Lower Upper 

Learn_more_about_programming 6,61 108 ,000 ,70 ,49 ,91 

The results of t-test show that the participants would like to learn more about computer programming 
(M=3,70, t=6,61, sig. < 0,01). 

 
Figure 8. Knowledge of computer programming is important for primary education students 

 in relation to their future occupations 

The results in Figure 8. show that 62 (56,88%) participants agree and strongly agree that knowledge 
of computer programming is important for students in the primary education for their future 
occupations, 39 (35,78%) neither disagree nor agree, and 8 (7,34%) participants disagree and 
strongly disagree. 

T-TEST /TESTVAL=3 
/VARIABLES= Programming_is_important_for_pupils /MISSING=ANALYSIS 
/CRITERIA=CI(0,95). 
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One-Sample Statistics 

 N Mean Std. Deviation S.E. Mean 

Programming_is_important_for_pupils 109 3,72 ,99 ,09 

One-Sample Test 

 Test Value = 3,000000 

     
95% Confidence Interval of 

the Difference 

 t df 
Sig.  

(2-tailed) 
Mean 

Difference Lower Upper 

Programming_is_important_for_pupils 7,65 108 ,000 ,72 ,54 ,91 

The results of t-test show that the participants believe that computer programming is important for 
today’s primary education students in relation to their future occupations (M=3,72, t=7,65, sig. < 0,01). 

Both hypotheses are confirmed. 

4 CONCLUSIONS 
The importance and the need for information and computer literacy are recognized as digital 
competence which is among other key lifelong learning competences of the European Union [15]:  

- Literacy competence 
- Multilingual competence 
- Mathematical competence and competence in science, technology and engineering 
- Digital competence 
- Personal, social and learning to learn competence 
- Citizenship competence 
- Entrepreneurship competence 
- Cultural awareness and expression competence.  

The digital competence is described in more details in the document DigComp 2.1 [16]. In its 
Competence area 3: Digital content creation there is a section 3.4 Programming.  

According to these two EU documents, digital competence and its embedded knowledge and skills of 
writing computer programs is important for anyone. It is especially important for today’s primary 
education students who are being educated for the jobs of tomorrow. 

In order to teach programming in primary education successfully, the primary education teachers 
should have the necessary knowledge and skills, and they should be motivated as well.  

The results of the research presented in this paper show that prospective primary education teachers 
currently do not have adequate knowledge of computer programming, but they would like to learn 
more about it, and they think that computer programming is important for today’s primary education 
students in relation to their future occupations. 
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PARTICIPANTS SATISFACTION AND STUDENTS ACADEMIC 
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Abstract 
A face-to-face subject on Basic Elements of Biomedical Research of a master in science has been 
transformed into online teaching and assessment, to improve the learning and academic results of the 
students of the online Master in Visual Rehabilitation (MRV), as well as the face-to-face master's 
degrees in Research in Vision Sciences (MICCV), in Ophthalmological Nursing (MESOF) and in 
Ophthalmological Subspecialties (MESOF), all from the University of Valladolid (Spain). 

The aforementioned subject was focused on face-to-face masters, through lectures, while MRV students 
only had access to the lessons in .pdf format, without having a more detailed explanation of the subject 
of study. This resulted in the MRV students obtaining a lower average grade than the students of the 
face-to-face masters. 

To transform the Basic Elements of Biomedical Research postgraduate subject into non-face-to-face 
teaching and assessment and to analyze the degree of success five tasks were carried out: 

1 Bibliographic documentation was provided to the students and they were asked to fill in a 
questionnaire to assess their initial knowledge and guide the lessons; 

2 Lessons were taught in a virtual synchronous way and/or in video format with a talking head; 
3 An online monitoring system was established through videoconferencing and discussion forums;  
4 The skills acquired by the students were evaluated through specific online activities-tasks; and 
5 Satisfaction questionnaires were developed and completed by the teachers and students. 

This experience has been satisfactory for both students and teachers. However, the degree of initiative 
and participation of the students has been reduced, compared to the face-to-face lessons, and the 
academic qualification of the face-to-face students has decreased. 

For all these reasons, in the future it will be necessary to implement new strategies for dynamization, 
communication, and online monitoring of students, which allow them to maintain their attention and 
motivation, and, thus, correctly assimilate online learning tools and resources. 

Keywords: e-Learning, Satisfaction, Academic results, Face-to-face, Remote, Master subject, 
Biomedical research. 

1 INTRODUCTION  
Postgraduate subjects focused on face-to-face masters, usually through lectures, reveal various 
shortcomings when they are implemented in online masters without adapting the teaching tools and 
resources. These limitations are reflected in a lower average qualification and a lower degree of 
satisfaction of remote students compared to face-to-face students.  

This learning project was proposed to respond to the non-face-to-face training needs of students of the 
Master in Visual Rehabilitation (MRV) of the University of Valladolid (UVa, Spain). It is an official 
professional master's degree, of 60 ECTS credits, for students and professionals oriented towards the 
socio-sanitary field of care for people with low vision or visual impairment. Specifically, this project was 
oriented to the Thematic Block II "Regulation, financing, management, and communication of scientific 
research" of the Basic Elements of Biomedical Research subject. It is an optional Thematic Block of 3 
ECTS credits that is taught face-to-face in several master's degrees at the UVa, the Interuniversity 
Master in Research in Vision Sciences (MICCV; 10 UVa students and 50 among all the participant 
universities per academic course), Master Degree in Ophthalmological Nursing (MEOF; 15 students per 
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academic course) and Master Degree in Ophthalmological Subspecialties (MESOF; 15 students per 
academic course); and, as mentioned, taught online at the MRV (15 students per academic course). 
Thus, this project proposal directly benefits the 15 students per course of the MRV and potentially gives 
teaching support to the 80 students per course of the other master's degrees where the subject is taught 
at the UVa.  

According to the previous approach, this subject was focused on face-to-face master's degrees, through 
lectures, while MRV students only had access, through the UVa virtual campus, to lessons in .pdf format 
and to the bibliographic resources that were made available to them, without having a more detailed 
explanation of the subject of study, such as that provided by the presence of the teaching staff in the 
classroom. This led to the fact that a considerable number of MRV students raised doubts and questions 
about the teaching content to the teaching staff, and despite the pertinent clarifications provided by the 
teaching staff, these students reflected lower grades, compared to the students coursing the subject in 
face-to-face format. 

Therefore, the main purpose of this learning project is to transform the Basic Elements of Biomedical 
Research subject to remote (online) teaching and assessment. 

The following secondary objectives are defined: 

1 Provide students with bibliographic documentation related to the subject of study and complete a 
questionnaire to assess their initial knowledge; 

2 Prepare and impart the lessons in a synchronous virtual format and/or in recorded video with a 
talking head; 

3 Establish an online monitoring system through videoconferences and discussion forums; 
4 Evaluate the competencies acquired by the students through specific online activities-tasks; and 
5 Develop and complete, by teachers and students, satisfaction questionnaires. 

2 METHODOLOGY 
Initially, the teaching staff selected bibliographic documentation (scientific articles, book chapters, and/or 
videos) that were provided to the students, so that they could become familiar with and documented on 
the subject of study. Subsequently, a small questionnaire was prepared and passed to the students with 
simple questions about the contents of the subject (4-5 questions), which allowed them to assess their 
initial knowledge and guide the lessons to be taught. These actions were carried out in the form of 
activities-tasks through the virtual campus. Bibliographic search engines, the UVa newspaper and 
library, and the UVa virtual campus were used as resources in this task. 

The teaching staff adapted the face-to-face classes to virtual synchronous lessons and/or video format 
with a talking head, using virtual teaching resources (mainly through the Kaltura video generator and 
manager and, when it was not possible, through Office 365 desktop version -Word, PowerPoint, and 
OneDrive-), which were made available to the students through the UVa virtual campus. Through this 
task, it was proposed to adapt at least 50% of the lessons and 50% of the classroom activities of the 
Thematic Block II to the non-face-to-face format in the 2020/21 academic year.  

The teaching staff established a system of dynamization, communication, and remote monitoring of 
students, synchronously using virtual tools (such as the Webex video conferencing platform and the 
Blackboard Collaborate resource), and asynchronously through the creation of a forum for "Queries and 
doubts" available through the UVa virtual campus. 

The teaching staff evaluated the competencies acquired by the students, through the development of 
activities-tasks through the UVa virtual campus. In addition, assessment instruments were designed and 
implemented for each of the tasks. 

Finally, satisfaction questionnaires were prepared and filled in by the participants in the learning project 
(teachers-designers of the materials and online students-beneficiaries of the materials). 

3 RESULTS 
In this learning project, the students were provided with related bibliographic documentation and filled 
in a questionnaire, to assess their initial knowledge; 75% of the lessons and 100% of the classroom 
activities have been converted to the virtual format in the 2020/21 academic year; an online monitoring 
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system was established through videoconferencing and discussion forums; acquired competencies 
were evaluated through specific online activities-tasks, and satisfaction questionnaires were developed 
and completed by the teachers and students. Therefore, a virtual subject has been designed in the UVa 
virtual campus for the teaching and evaluation of Thematic Block II of the Basic Elements of Biomedical 
Research subject in a non-face-to-face way (online), which integrates all the products and materials 
described above. 

In general, all students (face-to-face and remote) demonstrated adequate prior knowledge at the level 
of the subject.  

The subject in its new remote format has met the expectations of the students and both their degree of 
satisfaction and the assessment of the teaching staff have been highly qualified. 

Although remote students have improved their academic qualifications compared to previous courses, 
where online teaching and assessment were not implemented, face-to-face students have decreased 
their average grades.  

Regarding the teachers, all of them had previously taught online, they would repeat the experience, and 
it has not taken any more effort to prepare the classes in the remote mode, nevertheless, they have 
noticed the students less participative compared to face-to-face lectures. The degree of response to the 
proposed questionnaires was in all cases (teachers and students) greater than 75% of the participants. 

4 CONCLUSIONS 
In conclusion, the transformation to remote teaching and assessment of a master in science subject has 
been satisfactory for both students and teachers.  

Nevertheless, the initiative and participation of the students have been reduced, as well as the academic 
qualifications of the face-to-face students. 

Therefore, in the future, it will be necessary to improve the strategies of dynamization, communication, 
and non-contact monitoring of students, which allow them to maintain their motivation, so that they can 
correctly assimilate the online learning tools and resources, and thus improve their academic results. 

The strategy followed in this project to transform a master's subject into online teaching and assessment, 
to improve student learning and academic results, could be extrapolated in a general way to other 
postgraduate subjects within the area of Biomedical Sciences. However, it is necessary to reinforce the 
online tools that allow to adequately maintain the attention and motivation of the students. 
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QUALITY INDICATORS OF THE CLASSROOM-ONLINE LEARNING 
UNDER UNCERTAINTY CONDITIONS 
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Abstract 
Relevance. The modern organization of the educational process in Russian universities during the 
period of partial removal of restrictions associated with COVID-19 is characterized by a combination of 
classroom and distance learning. So, classes in small groups, where it is possible to maintain social 
distance, are held traditionally, and streaming lectures, especially by older teachers, are carried out 
remotely, using electronic tools. The accreditation procedure and the content of indicators for 
assessing the quality of educational activities of universities with classroom training of students are 
established in regulatory documents and are well known. The following issues remain problematic and 
relevant for study: management of educational programs in conditions of uncertainty; quality and 
accreditation of online learning. 

Methodology. Theoretical studies of regulatory documents and scientific research in terms of online 
learning accreditation have been carried out. A retrospective analysis of foreign experience on the 
participation of the public and the student community in accreditation was carried out. Score sheets on 
the indicators of online learning accreditation in uncertainty conditions were drawn using the 
brainstorming method. Two groups of experts, from teachers and from students of the Master's degree 
in Quality Management direction, were formed. The results in terms of the severity of each indicator at 
the moment and its importance (weight) for each group of experts were obtained by the method of 
expert estimates. 

Results. The necessity of supplementing and detailing indicators for assessing the classroom-online 
learning quality is substantiated. The expediency of attracting students, as consumers of educational 
services, to the formation of assessment criteria and to self-examination of the university is shown, in 
order to reduce the uncertainty in managing of the educational program quality. Based on the results 
of brainstorming and expert assessments, the most important indicators of the classroom-online 
learning quality for teachers and students were identified. The current expression of indicators and 
differences in the choice of expert groups have been established: on the organization and content of 
online learning; on filling and presenting digital material; in methods and techniques for conducting 
remote learning and assessing student progress. 

Recommendations on accreditation indicators and quality management of an educational program in 
conditions of uncertainty, the results of assessing the set and content of quality criteria for the 
classroom-online learning are of interest to government and independent experts, as well as 
departments and specialists of universities responsible for accreditation. 

Keywords: accreditation, online learning, quality management, educational program management, 
management under uncertainty conditions, quality assessment criteria, expert assessment. 

1 INTRODUCTION 
State accreditation in Russian universities was enacted in 1995 and, in general, is an assessment of 
the compliance of the quality of education with the requirements and criteria specified in the Law on 
Education, regulatory documents of the Ministry of Education and Science and Rosobrnadzor. In 
terms of Main Educational Programs (MEP) of the university, their compliance with the requirements 
of Federal State Educational Standards (FSES) is established [1]. Over the past 25 years, the 
procedure and criteria for accreditation, as well as the content of the FSES, have undergone 
significant evolutionary changes. 

So, if in the early FSES the requirements for the composition, didactic units and the mandatory 
content of individual disciplines were specified, then the modern FSES of the third generation, in 
particular 3++, is a set of framework requirements for the structure, content, volume, and results of 
mastering the MEP. The standard specifies a number of compulsory disciplines; enlarged blocks with 
credit units (subjects, practices, final certification); a set of competencies. At the same time, a 
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significant part of the requirements of the FSES does not directly relate to the content of educational 
activities, but reflects the threshold values of the criteria governing the conditions for the 
implementation of the educational process. It should be noted that a significant proportion of these 
requirements are established for universities, regardless of the direction of the MEP, the level and 
form of education. This is, for example, the provision of space, equipment, qualified personnel, the 
presence of an electronic information and educational environment [2]. 

The modern framework requirements of the FSES make it possible for greater variability in the MEP 
content and imply the consideration of professional standards in the future sphere of professional 
activity of graduates. The FSES provides for the participation of employers, as well as independent 
authorized organizations in the external and internal assessment of the education quality. In the case 
of an internal assessment, the FSES provides for the possibility of involving teachers and students in 
assessing the content, conditions and organization of the learning process. The non-obligatory nature 
of the participation of teachers and students in the assessment of the quality of the educational 
program leads to a lack of practical implementation of these possibilities. Participants in the 
educational process at the university are assigned mainly to the role of executors of the MEP, formed 
without taking into account their opinion [3]. 

It should also be noted that the modern organization of the educational process in Russian universities 
during the period of partial removal of restrictions associated with COVID-19 is characterized by a 
combination of classroom and distance learning. So, classes in small groups, where it is possible to 
maintain social distance, are held traditionally, and streaming lectures, especially by older teachers, 
are carried out remotely, using electronic teaching aids. The accreditation procedure and the content 
of indicators for assessing the quality of educational activities of universities with classroom training of 
students are established in regulatory documents and are well known. Issues of management of 
educational programs in conditions of uncertainty, as well as the quality and accreditation of e-learning 
remain problematic and relevant for study. The purpose of this research is to detail the indicators for 
assessing the quality of the classroom-online learning and their expert assessment with the 
involvement of teachers and students.  

2 METHODOLOGY 
Theoretical research methods, in particular analysis, generalization, formalization, concretization, were 
used in the study of regulatory documents and scientific research in terms of accreditation of e-
learning to identify bottlenecks in assessing the quality of the classroom-online learning. A 
retrospective analysis of foreign experience on the participation of the public and the student 
community in accreditation on the example of Germany, Great Britain, and the United States of 
America was carried out using comparison methods and analogies to substantiate the advisability of 
involving teachers and students in the formation of quality criteria and their participation in assessing 
the quality of the MEP. The results of theoretical research are presented in section 3.1. 

Empirical studies were carried out to form and detail quality criteria in the face of uncertainty in the 
management of the MEP. Using the method of brainstorming with the involvement of teachers and 
graduate students of the Quality Management direction of the Kazan National Research Technological 
University (KNRTU), score sheets were formed with quality assessment indicators for the accreditation 
of e-learning in conditions of uncertainty. Evaluation sheets were used for the subsequent quality 
assessment by the method of expert assessments: on the organization and content of e-learning; on 
filling and presenting digital material; on the methods and techniques of conducting distance learning 
and assessing the progress of students. 

Two groups of experts were formed from teachers and from students of the master's degree in the 
direction of "Quality Management". At the same time, the teachers were selected in two age groups: 
up to 45 years old, over 45 years old. By the method of expert assessments, the results were obtained 
on the severity of each quality indicator from the assessment sheet on a scale of 0–10 points. In 
addition to the severity of the indicator at the current moment, each group of experts assessed the 
importance (weight) of indicators on a scale from 0 to 1. This made it possible to identify differences in 
the importance of a particular quality indicator for consumers of educational services (students) and 
teachers as participants in educational relations. The results of empirical research are given in section 
3.2.  
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3 RESULTS 

3.1 Results of theoretical research 
According to the Federal Law of Russia "On Education", it is provided for the use of various 
educational technologies in universities, including distance online learning, the quality of which is 
measured using an accreditation assessment. E-learning is carried out using information and 
communication technologies that provide the possibility of remote, but at the same time, systematic 
integrated interaction of teachers and students. The law "On Education" and the normative documents 
of the Ministry of Education and Science and Rosobrnadzor establish the order for the accreditation 
procedure and a set of accreditation indicators. 

Indicators of the MEP quality examination with the use of e-learning are similar to the indicators of the 
MEP assessment, implemented in a traditional classroom form. In particular, this is the structure, term, 
labor intensity of the MEP; educational and methodological, regulatory and legal, information and 
reference support; provision of scientific and pedagogical personnel; the results of mastering MEP, 
etc. To assess the quality of e-learning, following indicators are provided: (1) the presence of an 
Electronic Information Educational Environment (EIEE) for secure management of educational 
content; (2) the presence of means of identification and logging of the actions of participants in the 
educational process in the EIEE; (3) the availability in the EIEE of funds for the provision of 
educational and methodological assistance to students; (4) the presence in the EIEE of automated 
accounting of intermediate and final progress of students, their certification (point-rating system); (5) 
accounting and storage of the educational activities results in the EIEE in accordance with regulatory 
requirements; (6) sufficiency of all types of materials for the organization of e-learning; (7) normative 
documentary support of the MEP; (8) the results of mastering the MEP by students; (9) portfolio of 
teachers [4]. 

It should be noted that indicators (1) - (5) relate to the EIEE construction and are mainly in the sphere 
of responsibility of university departments related to the digitalization of education, indicators (7) and 
(9) are similar to indicators of the traditional education quality and belong to the sphere of 
responsibility of legal and personnel services respectively. Criteria (6) and (8), which require direct 
teacher-student interactions, are of interest for assessing the quality of organization, content, 
implementation, and evaluation of e-learning results. However, these criteria (6) and (8) require 
additions and detailing to individual indicators. 

At the same time, it is noted, in the context of the quality of education in conditions of uncertainty, that 
modern accreditation procedures require the formation of an excessive number of sets of 
documentation for various indicators, and selective identification of formed competencies, sets of 
assessment tools and residual knowledge of students during accreditation does not provide quality 
education. This naturally led to the introduction from 01.01.2021 of the "regulatory guillotine" in the 
education of Russia to reduce bureaucratization, unnecessary requirements, a formal approach [1, 2]. 
Such positive changes confirm the advisability of clarifying the really necessary accreditation 
indicators in universities with the involvement of the public, primarily participants in the educational 
process, to form criteria for the quality of education and its assessment, the development of public 
self-regulation in universities as opposed to accreditation audits [5]. 

A sufficient number of studies reflect the foreign experience of student participation in the quality 
assurance of education. It is becoming especially important to involve modern students of generation 
Z or “digital generation” in the analysis of e-learning quality. Thus, the Accreditation Council of 
Germany, which determines the rules and procedures for the activities of accreditation agencies, 
supports the national requirement to attract students to guarantee the intra-university quality of 
education. The needs of students are identified by questionnaires and affect the composition and 
content of the MEP curricula, the criteria and procedure for assessing the progress of students, the 
content of individual disciplines, forms of teaching, etc. Students are involved in assessing the quality 
of education not only in the university self-examination commission, but also in external accreditation 
commissions, with equal rights along with teachers and employers [6]. 

The market model of the UK educational system also implies the mandatory involvement of 
consumers of educational services to guarantee the internal and external quality of education and 
their involvement in the work of the Quality Assurance Agency for Higher Education. Students 
prepare written, audio, and video materials for the university self-examination report on quality 
problems and are directly involved in the preparation of the report. The data is accumulated based 
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on the results of surveys, interviews, interviews with current students and alumni. In addition, a 
national survey on education quality issues is conducted, and social networks are used to explain 
the role of students in quality assurance and collect feedback [6]. 

In the United States, educational institutions operate largely independently of government influence. 
The accreditation process is decentralized and carried out by various public organizations and 
independent agencies recognized by The United States Department of Education or The Council for 
Higher Education Accreditation. Institutional and programmatic types of accreditation are carried out 
separately and with different frequencies. Accrediting organization commissions include faculty and 
community activists [7]. Accordingly, in the conditions of the "regulatory guillotine" in Russia, the 
experience of foreign countries, in terms of involving both teachers and students in the formation of 
criteria for assessing the quality of the MEP and self-examination of the university, will be useful for 
reducing uncertainty in managing the quality of the MEP.  

3.2 Results of empirical research 
Evaluation sheets on the indicators of e-learning accreditation in conditions of uncertainty were 
compiled by the method of brainstorming with the participation of two groups of experts: teachers of 
different age groups (up to 45 years old and over 45 years old) and students of the Quality 
Management direction of KNRTU. Using the method of expert assessments, results were obtained 
on the severity of each indicator at the current moment and its importance (weight) for each group of 
experts. The indicators concerned only two broad criteria discussed above, namely: (6) sufficiency 
of all types of materials for the organization of online learning; (8) the results of mastering the MEP 
by students. Some indicators for which the greatest differences were revealed in the assessments of 
teachers and students are presented in Table 1. 

Column designations in Table 1: 
A.  The severity of the indicator, averaged over the assessments by all experts (the scores of each 

expert according to the severity level of a separate indicator were summed up and divided by the 
number of experts), 0-10 points; 

B.  Importance (weight) of the indicator according to the assessments of teachers under 45, average 
for the group of experts, 0-1 points; 

C.  Importance (weight) of the indicator according to the assessments of teachers after 45 years, 
average for the group of experts, 0-1 points; 

D.  Importance (weight) of the indicator according to students' assessments, average for the group of 
experts, 0-1 point; 

AB.  Severity × Importance of the indicator for teachers under 45 (value in column A multiplied by the 
value in column B); 

AC.  Severity × Importance of the indicator for teachers over 45 (value in column A multiplied by value 
in column C); 

AD.  Severity × Importance of the indicator to students (value in column A multiplied by value in column D). 

The integral indicator Severity × Importance allows obtaining corrected data on the perceived quality 
of education by teachers/students. For example, indicators that are currently well expressed and 
have high values in column A may be perceived as unimportant for quality e-learning by 
teachers/students and vice versa. Obviously, if the most important indicator is maximally expressed, 
then the Severity × Importance will be 10. 

The indicators listed in the table assume not only their presence in the EIEE, but also access to them 
for all participants in the educational process. 
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Table 1. Results of peer review of some indicators of online learning (obtained by authors) 

Indicators А B АВ С AС D AD 

Organization and content of online learning 
1. Availability of a curriculum in the EIEE 7 0.6 4.2 0.8 5.6 0.2 1.4 
2. Availability of work programs of disciplines in the EIEE 6 0.6 3.6 0.8 4.8 0.2 1.2 
3. Availability of calendar-thematic plans of lectures, lab works, seminars on 
disciplines in the EIEE 

2 0.8 1.6 0.5 1.0 1.0 2.0 

4. Availability of appraisal funds in the EIEE 8 0.8 6.4 0.6 4.8 1.0 8.0 

Filling and presenting digital material 
5. Availability of electronic texts of lectures 10 0.7 7 1.0 10 0.5 5.0 
6. Availability of electronic text methodological materials for laboratory work 10 0.7 7 1.0 10 0.5 5.0 
7. Availability of electronic text teaching materials for seminars 10 0.7 7 1.0 10 0.5 5.0 
8. Availability of lectures in video format + presentation 6 0.9 5.4 0.5 3.0 0.8 4.8 
9. Availability of lectures combining video, presentation and animation formats 2 0.5 1.0 0.1 0.2 1.0 2.0 
10. Availability of video and animation demonstrating the procedure for 
performing laboratory work and conducting seminars 

2 0.5 1.0 0.1 0.2 1.0 2.0 

Methods and techniques for conducting distance learning 
11. Interactive online group interaction at seminars: 
a. discussions; 
b. brainstorm; 
c. case-study;  
d. gamification.  

 
8 
6 
4 
2 

 
0.9 
0.6 
0.6 
0.4 

 
7.2 
3.6 
2.4 
0.8 

 
1.0 
0.3 
0.3 
0.1 

 
8.0 
1.8 
1.2 
0.2 

 
0.6 
0.8 
0.8 
1.0 

 
4.8 
4.8 
3.2 
2.0 

Student progress assessment 
12. Availability of electronic texts of tests / assignments to monitor progress 8 1.0 8.0 1.0 8.0 0.5 4.0 
13. Availability of interactive tests / tasks to monitor progress 5 0.5 2.5 0.3 1.5 0.8 4.0 
14. Availability of interactive tests with a "learning" attempt to pass 1 0.6 0.6 0.1 0.1 1.0 1 
15. Display of student personal scores in the EIEE 3 0.8 2.4 0.4 1.2 1.0 3.0 
16. Displaying the scores of all students in the group in the EIEE with the 
availability of the scores of all students in the group to each student 

1 0.7 0.7 0.2 0.2 1.0 1.0 

According to Table 1, there are significant differences between teachers and students perceptions of 
the importance of individual indicators, especially significant differences between the assessments of 
teachers aged 45 years (C) and students (D). Teachers under 45 (B) occupy an intermediate position. 
So, the presence of curricula and work programs in EIEE (indicators 1,2) is quite pronounced and 
important for expert group C, practically does not have any weight for expert students (D). At the same 
time, the insufficiently pronounced presence of calendar-thematic plans for all types of classes (3) and 
having an average weight for expert group C turns out to be twice as important for group D. 

Significant differences were revealed in the severity and importance of indicators for the groups of 
filling and presenting the material, methods and techniques for conducting classes and assessing the 
progress of students (5-16). The importance of laying out the texts of lectures, assignments, tests (5-
7,12), conducting traditional discussions at seminars (11a) for experts of group C is much higher than 
for group D, group B has an intermediate position. It is important to note that the assessment of 
students' progress is traditionally carried out in the teacher's workbook and often the student's scores 
in the EIEE are not available to him, and the scores of all other students in the group are practically 
not available in any form. 

For group D, more important is the interactivity of teaching (8-11), modern teaching methods (11b-d), 
the interactive teaching nature of testing (13,14), the availability of own scores and the progress of 
other students in the EIEE (15,16). It seems that the transparency of the assessment system and 
progress with access for all students will contribute to the formation of a healthy competitive 
environment among students, trust in the teacher, motivation and involvement in the development of 
disciplines. 
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Differences in the importance of the given indicators for groups of experts and the excessive 
expression of indicators that are not important for students are due to many factors. So, the presence 
of curricula, work programs, educational and methodological complexes with texts of lectures, 
assignments, teaching materials, tests, etc. it is necessary for the accreditation of the MEP, 
implemented in classroom form. Probably, teachers note the high importance of their presence in the 
EIEE due to the habit of developing these documents. While for students it is more important: the 
presence of calendar-thematic plans to anticipate and optimize their educational route; presentation of 
educational materials in audio, video, animation formats; the presence of interactive, including 
gamified, interactions. 

It should be noted that the high demand for interactivity, animation, and gamification for Expert Group 
D is natural for Generation Z, it forms their usual digital environment and allows them to actively 
participate in interactive seminars, animated classes and game simulators. This does not exclude 
reading text materials and oral discussions, but serves as a tool to engage and motivate students to 
learn, enthralls them and ensures more effective mastering of the course. A significant weight for 
students is the possibility of several testing attempts, when the first attempt to pass the test is 
educational, with the issuance of correct answers. Indicators important for students contribute to the 
consolidation of knowledge, the formation of competencies and empirically confirm early theoretical 
studies [8,9]. 

The period of partial lifting of restrictions related to COVID-19 showed that for universities where 
classroom teaching is traditional, and in conditions of uncertainty, the need to combine classroom and 
online learning remains necessary, the quality indicators of the online learning component need to be 
adjusted. It is necessary to strengthen the severity of the most important indicators for students, as 
consumers of educational services. 

4 CONCLUSIONS 
Theoretical studies of regulatory documents and scientific research in terms of accreditation of online 
learning have been carried out. A retrospective analysis of foreign experience on the participation of 
the public and the student community in accreditation has been carried out. The necessity of 
supplementing and detailing indicators for assessing the quality of the classroom-online learning has 
been substantiated. The expediency of attracting students, as consumers of educational services, to 
the formation of assessment criteria and to self-examination of the university, to reduce uncertainty in 
managing the quality of the educational program, is shown.  

Using the brainstorming method, score sheets were drawn up on the indicators of e-learning 
accreditation in conditions of uncertainty. Two groups of experts from teachers and from students of 
the master's degree in Quality Management were formed. Using the method of expert assessments, 
results were obtained on the severity of each indicator at the moment and its importance (weight) for 
each group of experts.  

Based on the results of brainstorming and expert assessments, the most important indicators of the 
classroom-online learning quality for teachers and students were identified. The current severity of 
indicators and differences in the choice of expert groups were identified: in the organization and in 
content of online learning; in filling and in presenting digital material; in the methods and techniques of 
conducting distance learning and assessing the progress of students. 

Recommendations on accreditation indicators and quality management of an educational program in 
conditions of uncertainty, the results of assessing the set and content of quality criteria for the 
classroom-online learning are of interest to government and independent experts, as well as to 
departments and specialists of universities responsible for accreditation. 
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Abstract 
Internationally and nationally, efforts to promote active, health-promoting and sufficient mobility are 
increasingly becoming the focus of attention. This is being triggered by, amongst other things, a growing 
lack of exercise, intensified climate protection efforts and the increasing burden of motorized private 
transport (e.g. the increase in pollutant emissions, land sealing, noise and traffic jams). Walking and 
cycling, as the most natural forms of active mobility, conserve resources, are socially just, promote 
health and are self-sufficient. According to the latest physical activity guidelines (U.S. Department of 
Health and Human Services, 2018), individuals should undertake at least 150 minutes of exercise per 
week. 

The Space21Future run challenge will be critically analysed to identify how physical activity and STEAM 
education can be combined during the challenging Covid-19 period and the massive restrictions in 
schools in order to create motivating lessons for children and adolescents. The underlying idea is that 
micro:bits can be programmed with block-based language, so that they serve as a pedometer. A 
software called ‘Move-Effect’ is then used to enter the respective kilometres covered for the challenge. 
The concept itself is inclusive: children who have not yet received micro:bits from the schools can also 
participate with their smartphones, where the distance metrics are tracked via Google Maps or similar 
software. This paper analyses the data from the accompanying research for the Space21Future run 
challenge. The strengths and weaknesses of the project are clearly identified with the aim for this case 
study to inspire similar cross-school and cross-curricular challenges that will foster self-efficacy and offer 
a forward looking perspective to young people, but also to educators, especially in times of crisis. 

Keywords: Active Mobility, Microbits, STEAM Education. 

1 INTRODUCTION  
This paper introduces the Run Challenge Floridsdorf +, which was initiated by the team of the Edu Lab 
Space21Future. Floridsdorf + means that although the project is intended to be held in the Viennese 
district of Floridsdorf, all schools in Austria, Germany and the German speaking parts of Switzerland 
and Luxembourg are invited to participate. The project is supported by the Centre for Applied Games 
Studies of the Danube University Krems. The Move Effect tool (https://bgm.moveeffect.com/) was used 
for protocoling the steps, in cooperation with Moveeffect GmbH, which developed the platform. Move 
effect was conceptualised in the initial phase by the Centre for Applied Games Studies within the 
framework of an FFG grant. Another essential tool for the Run Challenge are micro:bit controllers, which 
were used to programme pedometers. Additional software such as MathCityMap 
(https://mathcitymap.eu/de/) have also been embedded in the Run Challenge Floridsdorf+ as part of 
educational material. 

Space21Future refers to "a learning environment that enables children and young people to build their 
(digital) abilities and future outlooks" and should be interpreted as "Space towards one future." 
Additionally, the number 21 refers to Vienna's 21st district, specifically Floridsdorf, where the Lab is 
located. The district of Floridsdorf funded the original equipment for Space21Future as part of a district-
wide digitalization strategy. To emphasize the importance of this subject, this initiative was also included 
in the "21 Projects for the Twenty-First District" initiative. Additionally, the City of Vienna and its various 
municipal departments, as well as the Vienna Department of Education, supported this project. 
Currently, the Lab is managed by three part-time teachers. The initial year's team includes Michael 
Fleischhacker, the project's creator and well known for his campaign "Flipp den Fleischhacker," 
Alexander Pfeiffer, a media researcher, and Sandra Stella-Pfeiffer, an experienced media and games 
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educator. Stephen Bezzina, from the B&P Emerging Technologies Consultancy Lab Ltd., situated in 
Malta, provides adaptive learning guidance to the team.  

The Space21Future was developed and funded just before the Covid-19 crisis, with its opening 
occurring during Austria's first major lockdown. This meant that new concepts had to be developed, if 
the pupils were not allowed to go to the Lab, as school trips were forbidden, then the Lab has to go to 
the pupils. This was realised through so-called "Lab2Go" boxes and challenges. The first successful 
challenge was around the game Minecraft and the topic of artificial intelligence and robots, the second 
challenge is the Run Challenge Floridsdorf+ and currently the Space Adventure Challenge is being 
carried out. Furthermore, the Esport School League is actively supported. 

The Run Challenge Floridsdorf+ is also supported by Thomas Wernbacher, Natalie Denk and Simon 
Wimmer. They are media and games scholars at Danube University Krems. They accompany the project 
Run Challenge Floridsdorf+ and were involved in the conceptual design of Move Effect as part of the 
already mentioned FFG project. 

2 THEORETICAL BACKGROUND 
The aim of the Challenge is to promote physical activity among children, which is especially important 
in times of the Covid-19 crisis and the closed school-gyms in Austria or Germany and/or almost non-
existent self-initiated sports activities during the time of home-schooling [1]. The clue is that the active 
sport is linked to a makerspace element, namely the programming of a micro:bit controller into a 
pedometer and the recording of the sporting activity with the help of the Move Effect platform, which 
also provides the gamification framework in addition to the protocol function. 

The teachers are registered as administrators who verify and register the results of their students. In 
addition to the school-versus-school challenge, the primary goal is to walk around the world together. 
Micro:bit controllers can be ordered by schools in Austria via the school book campaign. 

From a media education point of view, the report of the World Economics Forum provides an orientation 
to which skills could be improving through the Floridsdorf+ Run Challenge, in regard to programming 
and using the micro:bit controllers and submitting the results to the teacher, that will later be needed in 
the world of work [2]. 

- Analytical thinking and innovation 
- Complex problem-solving 
- Technology use, monitoring and control 
- Technology design and programming 
- Reasoning, problem-solving and ideation 
- Troubleshooting and user experience 
- Systems analysis and evaluation 

Following Jenkins [3], the following positive effects might be facilitated via the Run Challenge. 

• Play - the capacity to experiment with your surroundings as a form of problem-solving 

• Simulation - the ability to interpret and construct dynamic models of real world processes 
• Appropriation - the ability to meaningfully sample and remix media content 

• Collective Intelligence - the ability to pool knowledge and compare notes with others toward a 
common goal 

• Networking - the ability to search for, synthesize, and disseminate information 

In addition, we have initiated that secondary schools program micro:bit controllers for primary school 
pupils and explain how the challenge works, so that older primary school children can also participate. 
All of this is Covid-19 compliant and in accordance with the distance rules. 

3 METHODOLOGY 
The project set milestones and checked whether the goals were achieved. Milestones include the 
number of participating schools, the number of participating children, the number of micro:bits 

0991



 

 

programmed, the number of educational exercises carried out and, of course, the number of miles 
achieved with the final goal of circling the globe once. 

The children's ambition and achievements were evaluated through participative observation. 

4 RESULTS 
Despite the difficult situation in the context of the Covid-19 crisis, thanks to media support from Viennese 
radio stations and newsletters to teachers, almost 100 teachers registered for the Challenge with their 
class, respectively those children in their class who had voluntarily chosen to participate. In the end, 
about 1200 pupils participated in the project. 

The schools could decide for themselves the extent of their involvement. Some schools did a workshop 
hour around the topic, other schools regularly log their results and integrate the Floridsdorf+ Run 
Challenge with different school subjects. The connection with the MathCityMap app was particularly 
successful, meaning that pupils had to visit various locations near the school and solve mathematical 
puzzles. This combined the Maths lessons with the Run Challenge successfully. 

 
Figure 1. Screenshot Move Effect, Floridsdorf+ Run Challenge. 

The observation analysis showed that the engagement of the students was high to very high. 
Furthermore, students solved problems that were not apparent in the planning of the challenge. For 
example, a suitable outdoor protection for the pedometer. The children took the initiative and asked if 
suitable bags could be made in the handicraft lessons. The instructions on how to make these bags 
were then shared between the pupils. 

The children enjoyed the connection of the different school subjects because it was inclusive and not 
obvious and intrusive. Especially the aforementioned project with Mathematics took some of the fear 
out of what is considered a very difficult school subject. 

It was particularly remarkable that the children seemed to be more motivated by the common goal of 
circling the world than by competing against each other. At the time of submitting this chapter, 40,000 
miles have been reached. The round-the-world trip in the next 27 days therefore seems within reach. 

5 CONCLUSIONS 
Challenges like the Floridsdorf+ Run Challenge were able to bring some perspective back to the 
children, especially during the Covid-19 crisis. They got moving and linked this to STEAM-relevant 
topics. The children had fun and found it to be an experience-oriented learning activity.  
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What was particularly remarkable was the possibility of not only carrying out the Challenge across 
schools, but also working towards a common goal of collecting the miles. Setting the gamification goal 
as a common event was seen as one of the key elements by the participating educators. 

In any case, the Floridsdorf+ Run Challenge has shown that applied STEAM lessons can be well 
combined with other subjects, such as sports and exercise. And these innovative forms of teaching and 
learning can be the key to success in preparing our children for the future. Challenges like the 
Floridsdorf+ Run Challenge were able to bring some perspective back to the children, especially during 
the Covid-19 crisis. They got moving and linked this to STEAM-relevant topics. The children had fun 
and found it to be an experience-oriented learning activity. What was particularly remarkable was the 
possibility of not only carrying out the Challenge across schools, but also working towards a common 
goal of collecting the miles. Setting the gamification goal as a common event was seen as one of the 
key elements by the participating educators. 

In any case, the Floridsdorf+ Run Challenge has shown that applied STEAM lessons can be well 
combined with other subjects, such as sports and exercise. These innovative forms of teaching and 
learning can be the key to success in preparing our children for the future. 
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Abstract 
In the last decade, various pricing models have been developed around computer games. The classic 
model is games that are bought at a fixed price and no further spending is necessary. However, for 
some of these games, there are frequent content expansions, such as new stories, available to 
purchase. Other games have an initial price and a subscription model. A further concept, which can be 
seen in well-known esports games, such as “League of Legends”, but also in mobile games, such as 
“Clash of Clans”, is the free2play model. Here, the game can basically be played for free, but there are 
in-game purchases or so-called season passes, where rewards can be earned more quickly. In all 
models with in-game purchases, it is always the same procedure: for real money, a further type of in-
game token (for instance, jewels in Clash of Clans and “FIFA points” in FIFA) can be bought in addition 
to the in-game currency that can be earned by playing the game. However, it is only possible to invest 
money in the game, but not to convert the in-game currency into real money (although there are 
workarounds like using eBay or other platforms and sell the game accounts or meet in game to transfer 
in-game currency which has been purchased with a peer2peer FIAT transaction before). In some cases, 
that secondary currency, which is intended to be purchased for real money, can also be earned, but 
usually only very slowly and with a lot of effort while playing, which might have legal reasons, so the 
games cannot be blamed to fall under the gambling jurisdiction. This paper takes the esports School 
League Floridsdorf+ in Vienna as an example to examine how the topic of digital games and their 
respective around the game and in-game economy can be used to introduce students to the topic of 
financial literacy. This can also be facilitated to explain classic financial topics such as interest rates, 
inflation, deflation, savings accounts or new technologies such as blockchain in an applied and 
sustainable way. 

Keywords: Game-based Learning, Financial Literacy. 

1 INTRODUCTION  
Various pricing schemes for computer games have been created throughout the last decade. The 
traditional concept involves games that are purchased at a set price and do not require additional 
expenditures. Some of these games, however, have regular content expansions, such as new storylines, 
that may be purchased. Other games offer a one-time purchase fee as well as a subscription plan. The 
free2play model is another notion that can be observed in well-known esports games like "League of 
Legends," as well as mobile games like "Clash of Clans." The game can be played for free here, but 
there are in-game purchases or so-called season passes that allow you to collect rewards faster. The 
mechanism is the same in all models with in-game purchases: for real money, a different sort of in-game 
token (for example, gems in Clash of Clans and "FIFA points" in FIFA) can be purchased in addition to 
the in-game coins gained by playing the game. However, you can only invest money in the game; you 
cannot change in-game currency to actual cash (although there are workarounds like using eBay or 
other platforms and sell the game accounts or meet in game to transfer in-game currency which has 
been purchased with a peer2peer FIAT transaction before). In certain circumstances, that secondary 
currency, which is designed to be acquired for real money, can be obtained as well, but only very slowly 
and with a lot of work while playing, which may be for legal reasons, so the games are not considered 
gambling. This study examines how the topic of digital games and its respective around-the-game and 
in-game economies can be utilized to introduce learners to the idea of financial literacy through using 
esports School League Floridsdorf+ in Vienna. This can also be used to explain traditional financial 
concepts like interest rates, inflation, deflation, and savings accounts, as well as emerging technologies 
like blockchain, in a practical and effective way to the target group, meaning pupils and students. But 
what is financial literacy? Financial literacy has been defined in a variety of ways in the literature. We 
like to refer to Fox, Bartholomae, and Lee [1], who asserted that financial literacy denotes one’s 
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understanding and knowledge of financial concepts and is crucial to effective consumer financial 
decision making. 

2 FLORIDSDORF+ ESPORTS SCHOOL LEAGUE 
The esports school league Floridsdorf+ will start the next round in September 2021. Teams of 3 girls 
and 3 boys will play various youth-friendly games competitively. The game FIFA is particularly suitable 
for linking to the school topic of financial literacy. This is the overarching theme for this season with 
regard to the creation of teaching and learning content around our esports league. 

3 METHODOLOGY 
For this case study paper, the games FIFA, Clash of Clans and League of Legends were analyzed in 
regard to how these games, which influence the lives of many of our children, can be used to create 
financial literacy education. The aim is to create a learning transfer from experiences in the games to 
real life. In the following, some of the key elements from these games and their association with real-life 
processes in regard to financial literacy will be presented. 

4 RELATED WORK AND PROJECT IDEA  
The idea of using the topic of games to teach financial literacy is not new. There are, for example, a 
number of board games, both commercial and special educational games, that are dedicated to this 
topic. The best known are certainly Monopoly or DKT (Das Kaufmännische Talent). In the digital world, 
for instance, financial football is well known. This is a free2play mobile game that was developed by the 
NFL together with the credit card company VISA and deals with the topic of financial literacy embedded 
in the context of American football. 

Cheng [2] has created an analysis of selected digital games around the topic of financial literacy and 
evaluated them according to game design criteria. His results demonstrate that the organizational 
structure based on Kiili’s [3] experiential gaming model. Kiili model combines flow theory, problem-based 
learning theory, experiential learning theory, and game design in order to improve educational 
objectives. His framework is intended to ground game design in effective learning theories and to 
establish clear rules for experiential games. The experiential gaming approach makes it easier for 
designers to build and teachers to find games that support experiential learning. Based on Kiili's model, 
we have identified the Ultimate Team mode of FIFA21 from the pool of esports school league Vienna 
games in regard to its possible use in the area of teaching financial literacy and would now like to present 
the results of the analysis. 

The aim of the project is to create pedagogical instructions that are life-world oriented and implemented 
within the framework of the esports school league. In order to further increase motivation and to arouse 
interest in the topic, it is planned to conduct a financial literacy quiz before each tournament game.  The 
winning team can then determine the settings for the next match, for example, in which virtual stadium 
the next game should be played. 

5 INTRODUCTION TO FIFA ULTIMATE TEAM 
FUT, abbreviated for FIFA Ultimate Team, is a unique, card-based mode in the game. Rather than 
selecting a pre-made team or drafting players, one creates a team using cards purchased with in-game 
gold or virtual currency (which have to be bought using real money).  

As your team improves, you can participate in single-player leagues, tournaments, or special Squad 
Battles against AI-played teams. But of course, you can play the game online and compete against other 
players, here we have different modes, like friendly games, the Rivals online league or most important 
the weekend league, for which you have to qualify first. The weekend league gives you the opportunity 
to collect special edition of the best cards in the game, which are untraded and in a special red design. 
The weekend league is representing the esports part of FIFA. Everything you do earns you points (in-
game gold) toward improving your team, and if you discover a player who no longer fits in your squad, 
you can sell him to other Ultimate Team players for additional currency. 
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When you have achieved special goals, you also receive packages to open. Here you have to 
differentiate between packs that contain non-exchangeable cards and packs that contain exchangeable 
cards. These can be exchanged for in-game gold on the transfer market. As a player, you often have to 
decide, for example in the case of the Rivals rewards, whether you would rather have 2 non-
exchangeable or 1 exchangeable pack. The third option is to choose in-game gold directly in order to 
buy the right player on the transfer market. If you buy FIFA points for real money and open packs with 
them, they are always exchangeable cards. FIFA points can never be re-exchanged for real money. 
There are several million items on the transfer market with thousands of transactions per minute. In 
addition to players, you also have to bid for training cards which improve the players, managers or 
decorations for your own stadium. 

Criticism has been raised against the game, because real money can be used to buy packages, known 
in the jargon as "loot boxes". These are repeatedly advertised with promotions and there is a real danger 
that you will spend more money here than you would actually like to spend on a game. This aspect is 
intensified by streamers who do so-called pack openings and often open packs for 100s of Euros a day. 
This questionable side is also a very important aspect and a point of discussion in relation to FIFA 
Ultimate Team and its use in the area of financial literacy education. 

6 RESULTS 
We would now like to outline various principles of finance and describe how they are reflected in FIFA, 
thus providing an opportunity to develop pedagogical material to discuss these important aspects with 
students. 

ª Value generation: 

How is added value created? Using FIFA as an example, this can be explained by the fact that a certain 
amount of gold is earned with every game played. Depending on the mode, difficulty level and outcome 
of the game, the amount earned varies. Factors of value creation are therefore invested time on the one 
hand and other influences and factors on the other. These can be discussed further on, for example, on 
the basis of different professions. 

ª How auctions or stock exchanges work: 

Another way of adding value, but also of losing value, is to store and trade the playing cards. This is a 
wonderful way to explain how auction houses and exchanges work. The topic of speculation and the 
associated opportunities, but above all the risks, can also be explained using simple examples around 
the FIFA player transfer market. 

ª Demand and supply: 

Linked to this, the basic principle of supply and demand can be explained. If more people want to buy a 
player than there are sellers, the price rises. And vice versa, if there are too many sellers but little interest 
in a card, the price drops. Here, you can discuss price pressure and pricing very nicely by showing 
examples from the transfer market and how sellers who urgently want to sell a card can pull the whole 
market down and thus trigger a bear market. 

ª Price development: 

Similarly, medium and long term pricing can be discussed by looking at charts of players over a longer 
period and analysing why certain price jumps have occurred. Players gradually receive new editions in 
the game. However, it is always only known one day before a "Team of the Week" update which players 
will be affected. There are also cards that are linked to real-life football events. For example, if a player 
scores 5 goals in a maximum of 5 games in real life, his card in the "what if" edition increases. 

ª Market regulation: 

And this leads to the next point of market regulation and market influence by the regulator - in the case 
of the game it is the developer EA. In real life, the government or central banks. In the game, the 
publisher sets a maximum price per card, this can move up or down if there is price pressure in either 
direction. If, for example, a normal gold card is always bought in an instant purchase for the maximum 
amount of 10,000 gold, the price range is increased to 100,000 gold. Up to cards that cost several 
million, because the cards are worth so much to the players. If the manufacturer now lowers this price 
range again, collectors of the cards potentially lose value in gold. Or if EA decides to start with specific 
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valuable players via the playable goals or the Squad Building Challenges, a puzzle game where you 
trade entire teams for a player, this triggers extreme price pressure on the respective tradable card in 
the transfer market. It is therefore an outstanding way to present market regulation in a tangible way. 

These puzzle challenges are also a good way of explaining how funds are removed from the market. 
When you play those puzzle challenges, the cards are digitally returned to the manufacturer. If there are 
special cards that have to be sent in and if these cards were only available for special weeks, there will 
be fewer of these cards actively available in the game. There is a wonderful connection here with 
blockchain technology and the principle of asset burn addresses and the effect on trading through 
reductions in the maximum number of tokens available. 

ª Fraud:  

Another important point is fraud. Using FIFA Ultimate Team, cybercrime can be dealt with in the same 
way as fraud via trading on the transfer market. The aspect of how the manufacturer deals with it or 
which crimes are also the responsibility of the authorities can also be dealt with. 

Using three screenshots, we would now like to illustrate the similarity of FIFA's financial market with the 
stock market and blockchain trading using the example of Ronaldo's gold card. On the website 
FUTbin.com, players have the same analysis tools at their disposal as traders on the stock markets. 
This is therefore a very exciting way to start this transfer from the game and also to work with older 
students with financial mathematics in connection with the game. What is particularly noteworthy is that 
on FUTbin.com all mathematical calculations and markings can be performed per player card, just as in 
the analysis of stock exchange or cryptocurrency values. We hope that the motivation to learn these 
processes will be higher through the game than in traditional lessons. 

 
Figure 1. FUTbin.com showing the chart of Ronaldo’s basic card.  
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Figure 2. Chart of the tesla stock. 

 
Figure 3. Bitcoin chart. 

7 CONCLUSIONS 
Unfortunately, due to the Covid 19 crisis, the implementation of the esports school league and therefore 
the application and research of our teaching materials has been delayed. The follow-up paper will 
therefore critically examine our assumption that esport, specifically FIFA, is a good tool to teach financial 
literacy. However, our preliminary work presented here suggest that the assumption around the game 
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used can work in teaching this important topic. Updates on the project can be followed at 
https://www.esport-schulliga.at/. 
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PEER-REVIEW OF WRITTEN EXPRESSION IN ENGINEERING 
REPORTS 
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Abstract 
In the context of teaching in engineering, a progressive loss of quality in written expression in the 
elaboration of technical reports has been recently observed. However, due to the wide variety of 
subjects composing the curriculum of engineering degrees, devoting a full module for developing skills 
in writing technical documentation does not appear to be as a viable solution. On this ground, a peer-
review system of written expression in engineering reports is proposed in the present work with the 
aim of making students more aware of the importance of presenting results as well as of elaborating 
technical documentation properly. More precisely, this peer-review system is developed in the context 
of laboratory practice in a module of Elasticity and Strength of Materials, where students must solve 
problems of this subject but with the use of numerical tools. For this purpose, the software SMath 
Studio is considered as it allows combining both text edition and numerical formulas while providing an 
elegant design to technical reports, which is the outcome of laboratory practice. The technical content 
of student reports is assessed by professors but the evaluation of the written expression is peer-
reviewed after the student reports are randomly assigned to other students. As a result of the present 
study, more involvement of students with written expression is appreciated with this peer-review 
system as they analyse the quality of the presentation of results of their colleagues from the 
professor’s shoes. 

Keywords: peer-review, written expression, engineering, technical reports. 

1 INTRODUCTION 
A remarkable loss of quality in the elaboration of technical documentation has progressively been 
noticed in undergraduate students of engineering degrees. Not only these difficulties in conveying their 
ideas make students reasoning unclear for professors when grading engineering submissions, but this 
lack of ability of students to express themselves also sheds light on the lack of comprehension of 
some theoretical concepts. This is a major issue for engineering undergraduate students since they 
must be able to communicate well as they will permanently need to exchange and express their ideas 
when they join the workforce after completing their studies. 

There are references in literature such as the work of Wheeler and McDonald [1] that point out that 
developing proficiency in writing skills in engineering undergraduate students can contribute to expand 
their reflective thought and generating and evaluating alternative solutions even for ill-defined 
situations, like the ones they will face on a daily basis during their professional careers. Indeed, by 
means of writing, students may be forced to think comprehensively because when writing they need to 
revise their own understanding of the problem under study and rework their initial results. The act of 
writing implies different steps which are namely learning, organising and clarifying ideas [2] and when 
finished, the writer has gained a much deeper understanding on the topic that he/she would not have 
been able to grasp otherwise [3]. Besides, a certain parallelism between writing and the design 
process of a product in engineering can be drawn. In fact, both of them are based on a preliminary 
stage of brainstorming which is followed by an iterative procedure of gradual improvement until the 
final result is reached [1].  

The question which then naturally arises is how to sort this problem with written expression out. 
Indeed, this is a hard to answer question since the curriculum of engineering degrees is already 
densely packed due to the wide variety of technical knowledge that students must become familiar 
with in a relatively short period of time (four years). Furthermore, it must be considered that in the case 
of Spain, there exists a National Agency for the Assessment of Quality and Certification (ANECA), 
which is the entity in charge of verifying that the curricula proposed for the different degrees at 
university stick to the guidelines of the European Higher Education Area. Consequently, scarce time 
and little room for manœuvre is left to implement a full module in engineering degrees for developing 
skills in writing technical documentation despite its importance. However, the engineering degrees at 
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Universitat Jaume I (Spain) hold the EUR-ACE label [4], which is a certificate of quality in engineering 
programmes awarded after the authorisation from the European Network for Accreditation of 
Engineering Education (ENAEE) which, consequently, contributes to promote both academic and 
professional mobility of engineers internationally. Therefore, in order to renew the EUR-ACE label, the 
university has committed to develop and implement a working plan to guarantee that transversal 
competences of the EUR-ACE label are met satisfactorily. Among these transversal competences of 
the EUR-ACE label, the focus is put in the context of the present work on the competence CT2. Using 
different methods to communicate efficiently within the engineering community and society in general, 
which in practice is translated into the development of skills for the elaboration of technical reports. 

Bearing in mind the context in which teaching in engineering degrees takes place at Universitat Jaume 
I (Spain), the proposed solution to tackle the aforementioned difficulties with the elaboration of 
technical documentation and to comply with the EUR-ACE requirements is that students could develop 
and deepen their writing skills by working them transversally in the already existing modules of the 
engineering curriculum. More precisely, the innovation proposed in this work is placed in a module of 
Elasticity and Strength of Materials, which is taught in the second year of industrial, mechanical and 
electrical engineering degrees at Universitat Jaume I and consists in the use of a software for the 
edition of technical reports together with the implementation of an online peer review system in a 
virtual educational platform. 

2 METHODOLOGY 
The present work introduces a methodology for undergraduate students in engineering degrees to 
develop their writing skills. Since nowadays the use of software for the elaboration of technical reports 
and the importance of computational methods for solving problems in engineering is out of question, 
the proposed methodology is based on the use of mathematical software which must enable both to 
perform numerical analysis and to prepare and edit elegant reports. As exposed in the work of 
Portolés et al. [5], a wide variety of software exists to implement such a methodology: Maple, Maxima, 
Mathcad, Matlab, Octave, SMath Studio, etc. For the choice of one of these numerical tools, different 
aspects must be considered: 

• Licensing. The students must be able to work on their own computers to deepen their 
knowledge of the numerical tool. Therefore, free or open software appears to be as good 
potential candidates. 

• Learning curve. The students must become proficient in the use of the new numerical tool in a 
relatively short period of time in order not to be reluctant to its use for the solution of engineering 
problems. 

• Applicability. The students must perceive that the software allows solving engineering problems 
in a more flexible and elegant way than the traditional hand-written calculation. 

After assessing different numerical tools with regard to these criteria, the chosen software in the 
present proposal is SMath Studio [6]. SMath Studio is a freeware with an interface similar to a 
notebook, which enables to perform symbolic calculations, matrix operations, plotting functions in two 
or three dimensions and operating with units, which is essential in engineering. However, one of the 
strong points of SMath Studio is that it allows combining both text and mathematics into the same 
document. The main drawback is that SMath Studio is not efficient in terms of computational time, 
which makes the use of this software unreasonable for the solution of complex problems with higher 
numerical demands. In that case, an alternative could consist in using other tools such as Octave or 
programming languages such as Python. 

The implementation of the methodology to improve the writing skills of undergraduate students takes 
place in the laboratory practice of a module of Elasticity and Strength of Materials. During this 
laboratory practice, students are introduced into the numerical tool SMath Studio and some examples 
are provided to them to become familiar with the software. After that, students are encouraged to start 
working on the problems and exercises that they must solve and submit them within the delay 
established by the professor. During these lessons, instructions on how students must write and 
organise a technical report are given. 

With regard to the process of evaluation of the laboratory work, two different assessments are 
performed. Firstly, students have to submit the outcome of their work with SMath Studio through the 
educative virtual platform (Moodle) of the course and the professors are responsible for correcting and 
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grading the quality of the technical solution or accuracy of the obtained result. Besides, concerning the 
process of evaluation of the written expression, a peer review system is implemented. 

Peer-review consists in the evaluation of work by more people with similar competences or level of 
knowledge than the author of the work. The strong points of peer review are that this methodology of 
evaluation contributes to maintain quality standards and to provide credibility and despite its extended 
use in the world of academia, undergraduate students are rarely familiar with it. Notice that by making 
use of this methodology, the professor is not directly grading the written expression of the students but 
assessing the performance of the evaluation of the written expression between students.  

Peer evaluation is a useful methodology to foster the development of critical skills in students such as 
becoming responsible for their own learning, developing a deeper understanding of the topic under 
study and developing critical reflection skills as well as evaluation and judgement criteria [7]. A 
drawback of peer review, especially if it is to be implemented in an undergraduate course, is that this 
evaluation can be influenced by undesirable social pressure, favouritism or fear of disapproval [7] 
since students are evaluating people they study with on a daily basis. Therefore, in order to guarantee 
the validity of the methodology of peer review in the context of the present work, anonymity in 
submissions is a must. For this reason, a way of controlling anonymity is by making use of a virtual 
platform to manage the peer review activity. Indeed, studies like the work of Cheng et al. [8] remark 
the effectiveness of peer review by means of a virtual environment by showing that direct correction of 
students’ mistakes is more useful for them than other ways of providing feedback like praising or 
reflecting comments. Furthermore, in order to guarantee that the same evaluation criteria are applied 
by the different students in the assessment of others’ work, a rubric is often proposed. 

In the present work, the peer review system is implemented in the virtual platform Moodle. This 
platform was developed with the aim of helping educators to create online courses with a special 
emphasis on the creation of collaborative content and interaction among users. By default, Moodle 
provides course managers with a variety of predefined features which receive the name of activity and 
which allows students and teachers to interact. In this case, the activity used for the implementation of 
the peer review system of the written expression is called a workshop. The parameters of the by-
default workshop activity can be tuned to adjust it to the needs of the course. Therefore, submissions 
dates, the access restraints of a certain class to the workshop or the mode of assignment of the peer-
review (manual or random) can be controlled by the professor or course manager. 

Rubrics for the assessment of written expression can also be defined in the parametrisation of the 
workshop activities. Table 1 shows an example of rubric for the assessment of the written expression 
of the technical report of an elasticity laboratory practice. 

Table 1. Rubric for the evaluation of written expression in an elasticity laboratory practice. 

 POINTS 
 0 1 2 
1) Organisation of the 
document 
The submitted report is well 
structured in sections and it 
is easy to identify the 
solution of the different parts 
of the problem. 

No. The document is 
messy. The statement of 
the problem cannot be 
distinguished from the 
different sections of the 
problem solution. 

The structure can be 
improved although the 
sections of the report can 
be identified. 

Yes. The document is 
properly written and well 
organised and presents a 
logical and clear structure. 

2) Written expression 
The procedure solution to 
solve each section of the 
exercise is briefly and 
clearly described. 

No. The reader cannot 
understand how the 
problem is solved unless 
he/she masters the 
theoretical background 
that the problem is based 
on. 

The solution procedure is 
explained but can be 
improved. Some sections 
of the problem are 
explained and others are 
not. Some of the presented 
sections are hard to 
understand. 

Yes. Brief explanations that 
justify the solution 
procedure of the problem 
are provided. If the reader 
were not familiar with the 
exercise, he/she would be 
able to understand it and to 
learn how to solve it. 
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3) Grammar correction 
This item of the rubric 
assesses whether the 
document contains spelling 
or syntax mistakes and 
whether the vocabulary is 
convenient in the context of 
the subject. 

The document is packed 
with spelling mistakes or 
the text does not make 
sense because the 
vocabulary of the subject 
is not properly used.  

Explanations can be 
followed but the language 
is quite familiar and not 
appropriate in the context 
of a submission in higher 
education. 

The document is properly 
written. Any spelling 
mistake or lack of sense in 
the text could be due to the 
fact that the author may not 
be a native speaker of the 
language he/she is using in 
the document. 

4) Notation and graphical 
and tabular representation 
of data 
The notation used to identify 
the unknowns in the 
problem is reasonable and 
coincides with the one used 
in the subject. 

The used notation is 
confusing. Names of 
unknowns are difficult to 
understand. 

 The used notation is 
correct. Names of 
unknowns coincide with the 
notation used in the 
subject. 

5) Notation and graphical 
and tabular representation 
of data 
Units of physical 
magnitudes are correct in 
the problem. 

No. Units are not defined 
or are incorrect. 

 Yes. Every result is 
accompanied by its units. 

6) Notation and graphical 
and tabular representation 
of data 
Figures or sketches are 
provided within the solution 
of the problem to make it 
clearer. 

No. Any additional figure 
is provided. 

No figure is provided but 
the solution of the problem 
can be perfectly 
understood by reading the 
accompanying text. 

Yes. Figures or sketches 
are used to clarify the 
solution procedure of the 
problem and to avoid 
including a long written 
explanation. 

The final grade of the written expression evaluation is automatically computed by the workshop activity 
in Moodle as follows [9]: 

 

where G, N, gi, maxi and mini represent the final grade of the workshop activity, the number of criteria 
in the rubric, the grade given to the i-th criterion, the minimal possible grade of the i-th criterion and the 
maximal possible grade of the i-th criterion, respectively. 

3 RESULTS 
Firstly, the present methodology to assess the quality of the written expression in technical reports is 
an ongoing innovation that has been implemented during this academic year 2020/2021 in the 
laboratory practice of the subject Elasticity and Strength of Materials, which is taught in the second 
semester of industrial, mechanical and electrical engineering degrees at Universitat Jaume I. 
Therefore, by the time of writing the present article, the proposed methodology is still being applied 
and only preliminary results can be shown. 

It was perceived that initially students were reluctant to use the numerical tool SMath Studio which 
they were not familiar with. However, after performing the implementation and solution of step-by-step 
examples with the students, they seemed more confident and enthusiastic about continuing using 
SMath Studio. In subsequent lessons of laboratory practice, some students even recognised that they 
were starting to use this numerical tool on their own for the solution of problems in other subjects from 
their engineering degrees. 

From the preliminary results that are already available, it can be observed that students are more 
committed with their performance in written expression in their submissions than in previous academic 
years. 
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Figure 1. Fragment of submitted work. Top: Academic year 2019/20; Bottom: Academic year 2020/21 

Figure 1 shows two small pieces of the submissions of the same laboratory report made by students of 
different academic courses. The top figure corresponds to the academic year 2019/20 while the 
bottom figure was submitted in the present course. As can be seen, the quality of the first submission 
is poor. The work was handmade, scanned and uploaded to Moodle. In the second case, the student 
briefly explains the steps performed for solving the problem and uses SMath Studio.  

Figure 2 shows the total number of submissions of the first laboratory report of the current academic 
year (2020/2021) for two groups, A and B. The total amount of students in each group is 23 and 10, 
respectively. As shown in Figure 2, just a reduced number of students did not submit their work to the 
workshop activity that was created on Moodle for this purpose. When asked about it, students that did 
not submit any document argued that they just forgot or did not understand how the workshop activity 
worked. However, these initial doubts were of minor significance and did not generally repeat for the 
next submission of the laboratory work. 
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Figure 2. Number of submissions from groups A and B after the first (Sub1) a 

nd second (Sub2) lessons of laboratory practice. 

Notice that the decrease in the number of submissions in group B in Figure 2 is due to the fact that 
only one student forgot to deliver his/her work and the rest of missing submissions correspond to 
students that did not attend the lesson and did not submit any document to the workshop activity on 
Moodle.  

The implementation of the present peer review system by means of the creation of a workshop activity 
in a virtual platform permits to notice that more emphasis in the written expression of technical reports 
is put by students as they need to explicitly assess others’ work. Despite the fact that in previous 
academic years, students were warned that the written expression was assessed to fulfil the 
requirements of the EUR-ACE label and despite the fact that they were provided with a rubric 
containing the items used for the evaluation of this competence, little attention was paid by students 
when writing their reports, which translated into poor performance on this competence. Conversely, 
the use of a peer review system for the evaluation of written expression make students feel more 
compelled to assess and grade others’ work, always under the supervision of professors, and 
consequently students also seem more invested in the proficiency of their own written expression 
since another student like them will be in charge of reading and grading his/her work. 

Another strong point of the implementation of the present methodology for the assessment of the 
written expression in a virtual platform is that it enables to provide feedback to students faster than by 
using more conventional grading systems. Normally, around 250 students enrol each academic year 
to the course of Elasticity and Strength of Materials in the engineering degrees at Universitat Jaume I. 
Since the evaluation of the technical content of students’ submissions requires a thorough and careful 
analysis of their results and solution procedures, it is also difficult to provide feedback on their written 
performance regularly. Unfortunately, this is not optimal from a continuous improvement standpoint, 
since students cannot try to perform better unless feedback is provided. For this reason, the 
implementation of the peer review methodology proposed in the present work on a virtual platform 
appears to be as a possible solution to provide students with a more regular feedback so that they can 
correct their mistakes and boost their skills and competences in written expression.  

4 CONCLUSIONS 
The present work introduces the implementation of a peer review system for the assessment of the 
written expression in technical reports in engineering degrees. This evaluation proposal is 
implemented by making use of the freeware SMath Studio which enables students to both numerically 
solve engineering problems and elaborate fancy reports at the same time. Then, when students 
submit their work to the virtual platform of the course, these submissions are randomly re-distributed 
among them so that each student has to assess the quality of written expressions of another student. 
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By implementing this methodology for the evaluation of written expression, a higher commitment of 
students towards their own written expression has been noticed since they seem to be more 
concerned in the task of properly elaborating their reports when a peer (another student) is involved in 
the evaluation process. However, the present proposal is still an ongoing work and still more time is 
needed to finish the experiment and analyse more accurately the obtained results in order to know if 
this innovation contributes to effectively improve written expression of engineering undergraduate 
students. 
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THE ROLE OF LIFELONG LEARNING IN NURSING PROFESSION IN
THE CZECH REPUBLIC

Š. Vévodová, J. Vévoda, B. Grygová

Palacký University Olomouc (CZECH REPUBLIC)

Abstract

Background: 
The advancement in healthcare knowledge, medical services, pharmaceuticals and literally revolutionary
development of new imaging methods, medical devices and equipment bring about the need of lifelong
learning aimed at personal and professional development.

Aim: 
Our research is focused on the meaning and position of ongoing self-education within the personal work
values scale of general nurses. The sample included general nurses working in hospital settings in the
Czech Republic.

Methods: 
The method of a comparative study was adopted (comparison of the data from three different years).
The data were obtained by means of a questionnaire based on Herzberg´s two-factor theory of
motivation. Selected factors of working environment were evaluated and subsequently used to create
the scale of personal values. The samples included 3081 respondents in 2006, 1992 in 2011, and 1751
in 2016. The Euclidean distance model and non-parametric tests were used to process the data.

Results: 
During the years monitored we observed the tendency to suppress the importance of continuing
education within the scale of personal values. (In 2006 it was ranked as 8, in 2011 as 10, and in 2016 as
12 (out of 16).) The decrease was statistically significant and is more profound with the increasing age –
the older the nurse, the less interested in self-education.

Conclusion: 
Modern healthcare services and equipment require literate and self-educated professionals. Lifelong
learning enhances competitiveness and employability of healthcare staff. Nurses should be encouraged
and motivated by their superiors to learn and react to an ongoing development in their field.

Keywords: Lifelong learning, nurse, comparative study.
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DIRECT MEASURE OF ASSESSMENT FOR THE BACHELOR OF
SCIENCE IN ACCOUNTANCY PROGRAM USING THE PEREGRINE

OUTBOUND COMPREHENSIVE EXAM

C. Fajardo

National University (UNITED STATES)

Abstract

This research will review the results of the Peregrine Comprehensive Exam being used as a direct
measure of assessing the Bachelor of Accountancy program at National University, a non-profit
educational institution of higher learning. The Outbound Exam assesses the student's knowledge level at
the end of the student's program of study. Additional subject-level analysis compared to specific
aggregate pools allows for both internal and external bench-marking. The first Peregrine Outbound
Exam was started in April 2020 with 13 students taking the exam. The Exam is being administered in all
ACC435B Auditing II, the last class in the accountancy program. There were 17 topics taken from the
courses in the program. The exam is the Final Exam for the course and is part of the course grade. In
the academic year 2021, there were 4 classes of ACC435B with a total of 23 students who took the
exam. 

The results were analyzed using: (a) Internal Analysis Report comparing with the students of universities
in the IACBE (International Accreditation Council for Business Education) region. In addition, the results
were analyzed using External Analysis Report that included comparison with the aggregate results of
students who took the Peregrine Exam under 5 regions: 
(1) AACSB Members - The Association to Advance Collegiate Schools of Business, 
(2) ACBSP (US) - Accreditation Council for Business Schools and Programs, 
(3) Higher Learning Commission, 
(4) IACBE (US) - International Accreditation Council for Business Education, and 
(5) Online Delivery Mode. 

The results showed that National University students’ scores surpassed the aggregate scores of
students from universities under the IACBE (International Accreditation Council for Business Education)
region for Internal Analysis Report. Similarly NU students’ scores surpassed the scores of students from
universities under the 5 regions under the External Analysis Report. The results were indicative of the
quality teaching/learning that are being provided by National University accounting faculty to its
accounting students. The results will be further analyzed on a topic by topic basis to determine areas
needing improvements. The results are shared to all accounting faculty. Department meeting will be
scheduled for all faculty to discuss the results of the exam to determine what topic the student excelled
and for those where the scores need to be improved as part of the continuous quality improvement
efforts at National University.

Keywords: assessment of learning, direct measure of assessment, comprehensive exam, outbound
exam, quality teaching/learning, subject-level analysis.

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
1008



DIGITAL COMPETENCE STRUCTURAL MODEL IN THE CONTEXT 
OF HIGHER EDUCATION INSTITUTIONS FOLLOWING COVID-19 

RENEWED TRENDS 

Olga Vindača, Velta Ļubkina  
Rezekne Academy of Technologies (LATVIA) 

Abstract 
Covid-19 pandemic has been a trigger for digital transformation of education, but despite the fact that 
digital competence has been listed among new skills Agenda for Europe and named as one of key 
competences for life-long learning some time ago before the pandemics, the digital competence requires 
the improvement almost for all involved in the context of education. Being digitally competent or to 
develop and improve the digital competence – one of the main tasks for citizens of 21st century. The 
understanding of what it means to be competent or literate has been transformed dramatically over the 
past decade, focusing on digital competence, where the key concept is how to use a computer with 
special skills, knowledge and attitude for creative and effective achievements. Universities and higher 
education institutions have a huge responsibility to develop students into individuals who can prosper in 
an era of digital information and communication. The aim of this article to describe the progress of 
developing the structural model for digital competence improvement in higher education institutions in 
the context of transformative digital learning, in both students’ and educators’ perspective. The model 
has been created basing on theoretical references and offered frameworks, following the mapping of 
interrelated components, basic criteria and indexes.  

Keywords: Digital competence, higher education, structural model, transformative digital learning. 

1 INTRODUCTION  
The Council of the European Union has listed the key competences for lifelong learning in May 2018 by 
identifying eight key competences that are essential to citizens for personal fulfilment, a healthy and 
sustainable lifestyle, employability, active citizenship and social inclusion. This document has been a 
reference tool for education and teaching/learning stakeholders by setting the general understanding of 
competences needed nowadays and in the future. The digital competence has been indicated as one 
of key competences (EC, 2019). Additionally, according to the New Literacy Debates organized by 
Forbes the understanding of what it means to be literate has been transformed dramatically over the 
past decade, focusing on digital competence, where the key concept is how to use a computer with 
special skills, knowledge and attitude for creative and effective achievements. Also, universities and 
higher education institutions have a huge responsibility to develop students into individuals who can 
prosper in an era of digital information and communication (Patel, 2017). Moreover, the United Nations 
included digital literacy in its 2030 Sustainable Development Goals listing thematic indicators, 
including one (4.4.2) that encourages the development of digital literacy proficiency in teens and 
adults to facilitate educational and professional opportunities and growth (UNESCO Institute for 
Statistics, UN Educational, Scientific and Cultural Organization, 2021). 
Moreover, in 2013 DigComp: a Framework for Developing and Understanding Digital Competence in 
Europe has been introduced. This document with recommendations and descriptions has become a 
reference book for many digital competence initiatives at both European and Member State levels, 
additionally offering a self-assessment grid for mapping digital competence levels (Ferrari, 2013). Three 
years later the EU has offered the updated document DigComp 2.0, the European Digital Competence 
Framework for Citizens, describing conceptual reference model with examples of its usage at the 
European, national and regional levels (Vuorikari, Punie, Carretero, Van den Brande, 2016). 

Following DigComp idea, as the concept of digital competence has emerged concurrently with 
technological development and as society identifies the need for new competence. Additionally, 
development of technologies enables and constantly create new initiatives and goals, so the importance 
of digital competence constantly changing and must always be connected to the current technology and 
its application. So the definition of digital competence has been enlarged it is a combination of 
knowledge, skills and attitudes with regards to the use of technology to perform tasks, solve problems, 
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communicate, manage information, collaborate, as well as to create and share content effectively, 
appropriately, securely, critically, creatively, independently and ethically (Skov, 2016). So many different 
aspects have been added and explained, besides previously indicated information processing, e-
communication, e-content creation, safety and problem solving. 

Later, basing theoretically on a major EU research project, DigComp, deriving from the European 
Parliament’s inclusion of digital competence, as one of the eight core competences for lifelong learning, 
the Digital Competence Wheel has been created. The purpose of it is to provide an overview of which 
digital competences exist and should be improved, including concrete inspiration for how to improve the 
most relevant digital competences (DigitalDannelse, 2009-2021). 

In addition to the already mentioned documents the European Framework for the Digital Competence 
of Educators (DigCompEdu) has been offered in 2017. This framework responds to the growing 
awareness among many European Member States that educators need a set of digital competences 
specific to their profession in order to be able to seize the potential of digital technologies for enhancing 
and innovating education (Redecker, 2017). Moreover, on the Global level DQ Global Standards Report 
2019 Common Framework for Digital Literacy, Skills and Readiness has been introduced at the Global 
Education and Skills Forum in Dubai, in March 2019 (Park, 2019). 

According to Digital Education Action Plan 2021-2027 of European Commission the development of 
digital skills for all is of strategic importance, especially focusing on COVID-19 crises that has 
accelerated the digital transformation of teaching/learning (European Comission, 2020). 

Besides the already mentioned points Covid-19 pandemic has been a trigger for digital transformation 
of education and forced all sectors to rethink teaching/learning strategies, methods and approaches by 
moving to the digital ones. Thus digital competence has been denoted as the necessity for effective 
teaching/learning in both students’ and educators’ perspective.    

The aim of this article to describe the progress of developing the structural model for digital competence 
improvement in higher education institutions in the context of transformative digital learning, in both 
students’ and educators’ perspective. The model has been created basing on theoretical references and 
offered frameworks, following the mapping of interrelated components, basic criteria and indexes.  

2 METHODOLOGY 
The current study is theoretical and based on an overview of existing models and frameworks of digital 
competence in different perspectives: general and individuals, focusing on students and educators. 
DigComp framework offered by European Commission is the main theoretical basis for the present 
study, including DigComp Famework for citizens (Carretero, Vuorikari, Punie, 2017) and DigCompEdu 
framework for digital competence of educators (Redecker, 2017). Within the scope of the research the 
literature consulted includes articles specifically on mapping the infographics for digital competence 
development and improvement, key criteria and indexes (Ferrari, 2013), (Vuorikari, Punie, Carretero, 
Van den Brande, 2016). The focus of this article will be on pedagogical and educational aspects. The 
work is divided into two sections, basing on the theoretical references to map the digital competence 
elements and to offer the structural model for digital competence development and improvement in the 
context of higher education from students’ and educators’ perspective. The used theoretical methods 
included literature analyses on the research topic, informational monitoring on different aspects of the 
research presented in the Internet; modelling, comparison, analyses of components and criteria, 
synthesis, generalization, classification, modelling, formulation of conclusions and further research 
steps.   

3 RESULTS 

3.1 Theoretical Background  
The founder of digital literacy Paul Gilster described it as the ability to understand information and—
more important—to evaluate and integrate information in multiple formats that the computer can deliver, 
where being able to evaluate and interpret information is critical (Gilster, 1997). That means that digital 
literacy has wide understanding and using area. The P. Gilster digital competence concept has included 
the following areas: communicative competence, information literacy, creative competence, and media 
literacy (Gilster, 1997).  
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Summing up digital competence theories the four areas have been listed: social-humanitarian, 
usefulness, technical-technological and safety. According to the indicated areas four different 
approaches for digital competence have been specified: content-communicative approaches, technical-
communicative approaches, technical-safety approaches and social-psychological, safety, 
responsibility and ethic approaches (Soldatova, 2015). 

The European Commission has started the detailed research concerning digital competence in 2005. 
The main goals of the indicated research have been: 

• to understand and give recommendations for effective use of the potential of digital technologies; 
• to innovate education and training experience; 

• to improve access to lifelong learning; 
• to deal with new skills (digital) that are necessary for employment and personal development 

(Comission of the European Communities, 2005).   

The first report for the DigComp study has been presented in 2013 by the European Commission, 
providing the detailed descriptions of all competences that are necessary to be proficient in digital 
environment and describes them in the terms of knowledge, skills and attitudes, suggesting three 
proficiency levels for each competence, covering the five areas: information, communication, content 
creation, safety and problem solving. Two different interrelated outputs: self-assessment grid and digital 
competence framework have been proposed, covering three possible proficiency levels: A - Foundation, 
B - Intermediate, C - Advanced (Ferrari, 2013).   

Three years later in 2016 the updated DigComp framework Phase 1 has been offered. As the originally 
outlining the implementations in three main areas: firstly, policy formulation and support; secondly, 
instructional planning for education, training and employment and finally, assessment and certification. 
The offered framework has been used for multiple purposes, firstly, in the context of employment, 
secondly, education and training, and finally, lifelong learning (Vuorikari, Punie, Carretero, Van den 
Brande, 2016). 

Thus the nowadays definition of digital competence covers a combination of knowledge, skills and attitudes 
with regards to the use of technology to perform tasks, solve problems, communicate, manage information, 
collaborate, as well as to create and share content effectively, appropriately, securely, critically, creatively, 
independently and ethically (DigitalDannelse, 2009-2021). This definition is based on the Digital Competence 
Framework for citizens (Dig Comp) offered by European Commission in 2016 following the technological 
development and the need for new competence.  
For existing digital competence frameworks analyses the following parameters have been specified: 
year of publication, the institution or organization, the covered fields of digital competence, total number 
of covered competences, dimensions, students’ and educators’ perspective, proficiency levels, specifics 
and availability.      

3.2 Digital Competence Frameworks 
Dig Comp 2.1. is the European Comission Digital Competence Framwork for citizens, final version 
publishes in 2017. The key dimensions of the document:  

- Competence areas identified to be part of digital competence; 
- Competence descriptors and titles that are pertinent to each area  
- Proficiency levels for each competence  
- Knowledge, skills and attitudes applicable to each competence  
- Examples of use, on the applicability of the competence to different purposes 
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Table 1. DigComp 2.1 Framework (Carretero, Vuorikari, Punie, 2017). 

Type Areas Competences Proficiency Levels 
Dig Comp 2.1. 
Frame-work 

1. information and 
data literacy 

1.1. browsing, searching and filtering data,  
1.2. evaluating data, information and digital content; 
1.3. managing data, information and digital content; 

Foundation –Level 1 
and Level 2; 
Intermediate –Level 3 
and Level 4; Advance: 
Level 5 and Level 6; 
Highly specialized – 
Level 7 and Level 8.  

 2. communication 
and collaboration 

2.1. interacting through digital technologies; 
2.2. sharing through digital technologies; 
2.3. engaging in citizenship through digital technologies; 
2.4. collaborating through digital technologies 
2.5. netiquette; 
2.6. managing digital identity; 

 3. digital content 
creation 

3.1. developing content; 
3.2. integrating and re-elaborating digital content; 
3.3. copyright and licenses; 
3.4. programming; 

 4. safety 4.1. protecting devices; 
4.2. protecting personal data and privacy; 
4.3. protecting health and well-being; 
4.4. protecting the environment; 

 5. problem solving 5.1. solving technical problems; 
5.2. identifying needs and technological responses; 
5.3. creatively using digital technologies; 
5.4. identifying digital competence gaps. 

The offered framework assessment levels are directly based on Bloom’s Digital Taxonomy, beginning 
with lower-order thinking skills with remembering to higher-order thinking skills to creating (Fig.1).  

 
Figure 1. Bloom’s Digital Taxonomy (Lynch, 2018). 

Thus European Comission Digital Competence Framework will be taken as the basis for furthe analyses, 
covering five key areas and 21 competence, where the achievements are assessed by eight levels, 
where Level1 and 2 –Foundation ones, but Level 7 and 8 – Highly specialized.  

More specifically, Dig Comp framework is offered as a ready to use tool Digital Competence Wheel that 
maps digital competence for self-evaluation. The offered tool has been created by Digital Dannelse in 
2016, basing on European and Danish measurements (Table 2). 
  

Remember Understand Apply Analyze Evaluate Create

Lower Order 
Thinking Skills 

Higher Order 
Thinking Skills 
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Table 2. Digital Competence Wheel (DigitalDannelse, 2009-2021). 

 Type Areas Competences Proficiency Levels 
Digital 
Competence 
Wheel 
-Tool  

Information 
Communication 
Production 
Safety 

Storage, Search, Critical evaluation, 
Self-service 
Active participation, Collaboration, Social 
awareness, Media choice 
Production and sharing, Digital exploration, 
Automation, Configuration 
Law, Identity management, Data protection, Health 

Possible score from 0 
to 100% 

This is the polar diagram that visually illustrates the strengthen of each competence with a possible 
score from 0 to 100%, the higher the score the stronger the competence. It also helps to create the 
structure and an overview of what digital competences exist and which ones need to be improved. As 
this is self-evaluation online tool, the possible reply is offered according to Likert Scale from small extent 
to maximal extent with seven possible choices.  

While the International Association for the Evaluation of Educational Achievements (IEA) has offered 
Assessment Framework basing on the International Computer and Information Literacy Study, 
conducted in 2018, by describing the fields and constructs to be measured. This study has been based 
on an international computer-based student test consisting of: two types of questions: questions and 
tasks set in authentic contexts designed to measure students’ Computer and Information Literacy and 
questions and tasks set in authentic contexts designed to measure Computational Thinking (Table 3).  

Table 3. IEA Assessment Framework (Fraillon, Ainley, Schulz, Duckworth, Friedman, 2018). 

Type Areas Competences Proficiency Levels 
Assessment 
Framework 
2018 

Computer and 
Information Literacy 

 Maximal Score 
specified to each 
Strand  Strand 1. understanding 

computer use 
1.1. foundations of computer use 
1.2. computer use conventions 

Strand 2. gathering 
information 

2.1. accessing and evaluating information 2.2. 
managing information 

Strand 3. producing 
information 

3.1. transforming information 
3.2. creating information 

Strand 4. digital 
communication 

4.1. sharing information 
4.2. using information responsibly and safely 

Computational Thinking  
Strand 1: 
Conceptualizing 
problems 

1.1. knowing about and understanding digital 
systems 
1.2. formulating and analyzing problems 
1.3. collecting and representing relevant data; 

Strand 2 
Operationalizing 
solutions 

2.1. planning and evaluating solutions 
2.2. developing algorithms, programs and 
interfaces 

The indicated study has been designed to assess systematically the capacities of students to use 
information and communication technologies productively for a range of different purposes, not only the 
basic ones. Additionally, the definition of computer and information literacy has been offered as an 
individual’s ability to use computers to investigate, create, and communicate in order to participate 
effectively at home, at school, in the workplace and in society.  

EA has offered additional framework for Computational Thinking, including the definition as an 
individual’s ability to recognize aspects of real-world problems which are appropriate for computational 
formulation and to evaluate and develop algorithmic solutions to those problems so that the solutions 
could be operationalized with a computer. 
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While the Contextual Framework highlights the process outcomes: antecedents → processes → 
outcomes (Computer and information literacy Computational thinking). The outcomes are evaluated in 
four different dimensions: home environment, student; school/classroom and wider community.   

The assessment is offered through computed-based experience with contextual and functional 
restrictions for uniform and fair processing and student/teacher questionnaires. The aspect of 
assessment level or score achieved is mentioned by possible max score to each strand (Fraillon, Ainley, 
Schulz, Duckworth, Friedman, 2018).   

In 2017 European Commission has published the Digital Competence Framework for educators 
(DigCompEdu) Table 4.  

Table 4. DigCompEdu Framework for Educators (Redecker, 2017). 

Type Areas Competences Proficiency Levels 
DigCompEdu 
2017 
Framework 

1. professional 
engagement 

1.1. organizational communication 
1.2. professional collaboration 
1.3. reflective practice  
1.4. digital continuous professional development 

A1-Newcomer 
(awareness), 

 2. digital resources 2.1. selecting 
2.2. creating and modifying 
2.3. managing, protecting and sharing 

A2-Explorer 
(Exploration), 

 3. teaching and 
learning 

3.1. teaching 
3.2. guidance 
3.3. collaborative learning 
3.4. self-regulated learning 

B1-Integrator 
(Integration), 

 4. assessment 4.1. assessment strategies 
4.2. analyzing evidence7 
4.3. feedback and planning 

B2-Expert  
(Expertise),  

 5. empowering 
learning 

5.1. accessibility and inclusion 
5.2. differentiation and personalization 
5.3. actively engaging learners 

C1-Lleader 
(Leadership),  

 6. facilitating learners’ 
digital competence 

6.1. information and media literacy 
6.2. communication 
6.3. content creation 
6.4. responsible use 
6.5. problem solving 

C2-Pioneer 
(Innovation) 

This framework covers three different dimensions: educators’ professional competences, educators’ 
pedagogic competences and learners’ competences, where the pedagogic core is highlighted by four 
areas: digital resources, teaching and learning, assessment and empowering learners. Total 22 
competences are specified by the indicated framework for educators with six proficiency levels, from 
Newcomer to Pioneer.  

Considering that digital competence framework for educators differs from the one for citizens, so in 
2020, following Covid-19 crises, the Educators’ Pedagogical Digital Competence Framework has been 
created as Latvian case, taking into consideration the updated trends in education. The framework has 
been worked out within the project Life with COVID-19: Evaluation of overcoming the coronavirus crisis 
in Latvia and recommendations for societal resilience in the future” CoviDzīve / CoLife Nr. VPP-COVID-
2020/1-0013 (Jansone-Ratinika et al., 2020).  
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Table 5. Educators’ Pedagogical Digital Competence Framework (Jansone-Ratinika et al., 2020). 

Type Areas Competences Proficiency Levels 
Educators’ 
Pedagogical 
Digital 
Competence 
Framework 
2020 

 
Individual 
Professional 
Contextual 
Institutional 

As activities:  
Content creation 
Process planning 
Assessment of the results and improvement;  
Implementation of study course, including 
flipped, hybrid, hyflex learning/teaching  

From Basic to 
Development Level 
Not specified in details 

According to Table 5 the four key areas has been specified: individual, professional, contextual; 
institutional. While the competences have been indicated as activities needed: content creation; process 
planning; assessment of the results and improvement; implementation of study course, including the 
following dimensions for learning/teaching: distance, remote, online, web facilitated, blended (flipped, 
hybrid, hyflex). The proficiency levels have been specified as direction from basic level to the 
development level (Jansone-Ratinika, Strods, 2020).    

Finally, DQ Global Standards Report 2019 Common Framework for Digital Literacy, Skills and 
Readiness has been analyzed. The report has been conducted by DQ institute and specify Digital 
Intelligence Quotient - a comprehensive set of digital competencies rooted in universal moral values for 
individuals to use, control, and create technology to advance humanity (Table 6). 

Table 6. Common Framework for Digital Literacy, Skills and Readiness (DQ Institute, 2019). 

Type Areas Competences Proficiency Levels 
DQ Global 
Standards 
Report 2019 
Common 
Framework for 
Digital Literacy, 
Skills and 
Readiness 

1. Digital Use Balanced, healthy and civic use of technologies Digital Citizenship, 
Digital Creativity, Digital 
Competitiveness 2. Digital Identity Digital citizen, digital co-creator, digital change-

maker identity 
3. Digital Rights Participatory rights management, intellectual 

property rights management, privacy 
management 

4. Digital Literacy Data and AI literacy, content creation and 
computational literacy, media and information 
literacy 

5. Digital Safety Behavioral cyber-risk management, content 
cyber-risk management, commercial and 
community cyber-risk management 

6. Digital Security Personal cyber security management, network 
security management and organizational cyber 
security management 

7. Digital Emotional 
Intelligence 

Relationship management, self-awareness 
management and digital empathy. 

8. Digital 
Communication 

Public and mass communication, online 
communication and collaboration and digital 
footprint management 

According to Table 6, DQ Global Standards Report 2019 Common Framework for Digital Literacy, Skills 
and Readiness covers 8 areas with total 22 competences: 

Three proficiency levels are offered: Digital Citizenship, Digital Creativity, Digital Competitiveness, by 
specifying the necessary achievements: 

• knowledge (disciplinary, epistemic, and procedural),  

• skills (cognitive, social, emotional, practical, physical— to apply their knowledge in unknown and 
evolving circumstances),  

• attitudes and values (that guide how knowledge and skills are used at personal, local, societal, 
and global levels to meet challenges and opportunities).  
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Summing up the report the necessity of Global Standard for digital literacy, skills and readiness has 
been specified (DQ Institute, 2019).  

The analysed digital competence frameworks include similar patterns, covering key areas and 
competences, while the number of them not significantly differ, the exception is DQ Common Framework 
that includes eight areas with 24 competences. Additionally, the specified proficiency levels require 
detailed explanations for the possible achievements and evaluation, in order to clarify the necessity of 
further digital competence development or improvement  (see Table 7). 

Table 7. Digital Competence Frameworks Generalization (created by the author) 

Type Areas Competences Proficiency Levels 
DigComp 2.1. 
Digital Competence Wheel 
IEA Assessment Framework 
DigCompEdu 
Educators’ Pedagogical Digital Competence Framework 
 
DQ Common Framework for Digital Literacy, Skills and 
Readiness 

5 
4 
2 
6 
4 
 
8 

21 
16 
12 
22 
16 
 

24 

8 Levels 
Score 0-100% 
Max Score 
6 Levels 
From basic level to 
development 
3 Levels 

Therefore, by conducting the analyses of already offered digital competence frameworks and standards, 
it becomes clear that the digital competence framework for educators have to be developed in absolutely 
different way in comparison with the digital competence of the citizens. Besides this there are designed 
different tools for digital competence self-assessment for citizens, but NO tools for the educators. 
According to the official document of European Commission such a tool is under construction (Redecker, 
2017).     

Moreover, the issue of appropriate evaluation and assessment of digital competence as for students, as 
for educators have to be analyzed in detailed way, by providing key indexes and criteria that is the 
necessity for further digital competence development planning. 

3.3 Evaluation /assessment  
The evaluation and self-assessment of learning outcomes are always aimed for the results 
improvement. The assessment and evaluation have to be carried out on the basis of the defined and 
approved criteria. Self-assessment experience is the aim of the learning process, while the educator’s 
evaluation is a means of learning experience gaining and an objective indicator for self-assessment 
comparison (Žogla, 2001). Assessment is a statement on the level of learning of the educational content 
defined in the educational program; evaluation results that can be expressed by the mark or any other 
symbol, including descriptive narrative. In addition, self-assessment is the evaluation of self-esteem, 
self-characteristics, actions, deeds and importance; the value and importance of self-achieved. Different 
tests, self-assessment questionnaires etc. can be used for self-evaluation, so a feedback link is 
developed by total and final evaluation, allowing for an adjustment of learning/study process (Skujiņa, 
2000).  

The didactic functions of evaluation and self-assessment: 

• controlling educational – indicating the relationship between achieved and achievable; specifying 
the nearest development zone/area; 

• educational guidance – help the student to identify the priorities, the basis for achievement and 
the causes of failure, focusing on further development of learning and knowledge; 

• predicting/ planning – one of key element of effective learning, the basis for further operational 
planning and defining of future learning perspectives (Žogla, 2001).  

In order to plan the digital competence development that is one of key elements for the digital 
competence structural model, the assessment process have to be included.  

The development of a modern learning/teaching environment, the main challenge of which is to motivate 
everyone to learn and develop throughout their life, have to be designed by taking into account three 
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key elements creating the study environment: pedagogy/educational sciences, learning/teaching area, 
technologies (Vindača, 2019) (Fig.2). 

 
Figure 2. Learning/teaching environment (created by author). 

Additionally, the digital competence diagnostics must meet a number of requirements:  

1 Assessment of digital competence should allow both a general brief description (which is 
important for decision-making, in particular, economic and social), and the diagnosis of individual 
components (necessary, for example, to identify targets for the development of digital literacy in 
a particular person). It should be easy-to-use digital competence index and supplemented with a 
digital competence profile with the specified details; 

2 The index and its sub-indexes must meet the statistical requirements accepted in the social 
sciences: 
o practical usage with clear question indicators for easy survey assessment conducting.  
o reliable assessment, stable and accurate diagnosis; 
o validity - the methodology should accurately assess the construct for which it was created; 
o empirical relationships-it is necessary to determine the degree of compliance of the 

assessment results with real or expected consequences (predictive validity) (Soldatova, 
Nestik, Rasskazova, Zotova, 2013).  

So by mapping the digital competence structural model the following elements have to be specified: 

- competence area; 
- competence corresponding to the indicated area; 
- specified knowledge, skills and attitudes; 
- proficiency level  
- next steps for the development. 

The last element is the most important as the information and communication technologies continue to 
develop therefore the digital competence have to be correspondently improved.  

The Digital Competence Structural Model is offered in Figure 3. According to it the key indicators for 
Digital Competence Structural Model are similar to those offered by DigComp 2.1. Framework. All the 
key indicators are co-connected, therefore they are shown as honeycomb, while additional elements 
that influence digital competence development have been added: educational sciences, environment, 
and technologies.  
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Figure 3. Digital Competence Structural Model (created by author). 

4 CONCLUSIONS 
According to the preliminary results of the analyses the digital competence structural model has been 
developed and introduced based on the outlined theoretical assumptions, according to the conducted 
comparative analyses of the existing models and frameworks, mapping interrelated components, basic 
criteria and indexes.  

It has been concluded that digital competence structural model from students’ and educators’ 
perspectives has different formation of specified components. Additionally, highlighting the scope of the 
educator as the facilitator of learners’ digital competence.  

Findings of the study for the main elements and indicators of the digital competence structural model, 
resulted in identifying such main points: information literacy, communication, content creation, safety, 
problem solving and digital competence continuous development. The last one is the most important as 
the technologies continue changing, therefore it is important to meet the corresponding requirements.  

As a research perspective, it seems appropriate to evaluate the effectiveness of the offered digital 
competence structural model by ascertaining and forming experiments. Moreover, it could be the 
conceptual basis for the concrete instruments creation and specific steps setting for the digital 
competence assessment and further development in higher educational institutions.  
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PROMOTING GLOBAL CITIZENSHIP IN TIMES OF RESTRICTED 
MOBILITY THROUGH A DIGITAL QUADRUPLE-HELIX 

EDUCATIONAL FRAMEWORK 

G. Socher, A. Stolze, P. Arnold, N. Brandstetter, A. van Kempen  
Hochschule München (GERMANY) 

Abstract 
Expectations towards higher education institutions (HEIs) are increasingly to generate at the same 
time human, knowledge, and entrepreneurial capital. Many HEIs, particularly in Europe, explicitly 
engage in teaching global citizens as part of their curricula, leveraging European funding schemes that 
promote international mobility for students and staff. However, the ongoing Covid-19 pandemic and its 
extensive restrictions on mobility caused the cancelation of international exchange programs’ 
measures and abrupt changes in HEIs teaching pedagogy, as the result of virtualized classrooms. In 
this scenario, it is fundamental that HEIs’ educators and decision-makers engage in entrepreneurial 
practices to co-create and co-transform their educational formats timely and effectively.  

This study presents the case of a novel digital international project, developed during the pandemic in 
2020, aimed at internationalizing a German entrepreneurial university’s third mission, as an effective 
example of such practices. The case study results demonstrate the novel digital action-learning format 
piloted promoted global citizenship values. Furthermore, the student cohort, formed by 41 students 
from eight countries, improved their entrepreneurial mindset to a degree that is comparable to similar 
learning experiences in non-virtual classroom settings. At the same time, external partners perceived 
value added to them through their engagement. Thus, this case illustrates how to combine effectively 
global citizenship, digitalization, entrepreneurship attributes, outcomes, and pedagogy into a 
sustainable digital education format.  

Keywords: Global Citizenship, Internationalization, Third Mission, Virtual Mobility, Interdisciplinary 
teaching. 

1 INTRODUCTION  
In recent decades, expectations towards higher education institutions (HEIs) are increasingly to 
generate at the same time human, knowledge, and entrepreneurial capital; hence, incorporating a third 
mission and becoming an entrepreneurial university (see [1], [2]). Derived models from the 
entrepreneurial university are the civic [3] and the engaged university [4], which further account for 
societal aspects. A key aspect of these novel university formats is their engagement with external 
actors to co-create new initiatives through triple and quadruple-helix interactions ([5], [6]). In other 
words, universities are interacting and co-creating with government, industry, and civil society. 

There is no doubt that the world is undergoing great and sweeping changes to which humanity must 
adapt according to the principle of "survival of the fittest" after Darwin. If the world is changing towards 
globalization, we must also become global and fit in. This is how the concept of Global Citizens comes 
into being. Such citizens distinguish themselves through corporate and/or social skills [7]. They are 
also defined by “critical thinking, cosmopolitan ability, and narrative imagination”, with three 
interconnected dimensions: “global competence (understanding), social responsibility (values) and 
global civic engagement (action)” [8]. Thus, Global citizenship is an ethical attitude and a practical life 
orientation. Many definitions with different purposes apply to it. For instance, Oxley and Morris (2013) 
coined the terms "cosmopolitanism and advocacy" [9]. Cosmopolitanism refers to traditional aspects, 
such as identification, global consciousness, and understanding of global relations; while advocacy 
concentrates on global problem-solving and action [10]. 

In this context, global citizenship is a response to many current and upcoming challenges in the 
21st century. Globalization is the key driver for change and development, and global citizens play an 
important role in solving global problems, as these individuals are better connected and possess the 
key skills and competencies to cope with challenges [10], [11]. Hence, HEIs having been urged to 
educate these citizens and include the United Nations’ Sustainable Development Goals (SDGs) and 
global citizenship in their curricula [12].  
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Nowadays, HEIs, particularly in Europe, explicitly engage and collaborate in international exchanges, 
benefiting from European funding schemes that promote international mobility for students and staff. 
The logical further step in this process is to promote mindfully global citizenship, aligned with the 
Sustainable Development Goals (SDGs), and HEIs responsibility to include it in curricula [12]. 
However, it is important to note that there are different approaches to global citizenship education. For 
instance, the “competencies approach” provides students with key skills and competencies to perform 
in global competitive settings, while the “consciousness approach” emphasizes developing students’ 
global orientation through empathy and cultural sensitivity [11].  

The ongoing Covid-19 pandemic is testing HEIs ability to deliver on its three missions and to promote 
global citizenship values and actions, due to extensive restrictions on mobility and the abrupt changes 
in teaching pedagogy, as the result of virtualized classrooms. Novel virtual formats are being 
developed and piloted [13] to enable international exchanges. In this scenario, it is fundamental that 
HEIs’ educators and decision-makers engage in entrepreneurial practices to co-create and co-
transform their educational formats timely and effectively. Next, it is essential that HEIs systematically 
evaluate the outcomes of such initiatives and share learnings and emerging best practices. Hence, our 
aim with this paper is to share the results of a novel international digital education format, developed to 
internationalize the third mission of our university and to promote global citizenship through quadruple-
helix interactions.  

2 METHODOLOGY 
We focused our lenses on a specific interdisciplinary international virtual action-learning seminar for 
bachelor students, namely GlobalXChanges/Challenges (GXC), designed to promote global 
citizenship and internationalize our university’s third-mission initiatives. HM Hochschule München 
University of Applied Sciences developed GXC with funding from the German Academic Exchange 
Service (DAAD) program “HAW.International”. We conducted a retrospective qualitative case study 
[14] of GXC, aiming to conduct a deep “study of the particularity and complexity of a single case, [to] 
coming to understand its activity within important circumstances” [15]. Furthermore, to improve 
confidence in the data validity we adopted two triangulation strategies suggested by Stake (1995), 
namely data source triangulation and investigator triangulation. Hence, different co-authors were 
involved in data collection instruments design, collection, coding, and analysis. The data collection 
occurred between December 2020 and February 2021 and combined secondary sources, as project 
management reports and management meeting minutes with primary data from internal and external 
stakeholders’ testimonials, students’ evaluation surveys, self-reflection exercises, and in-depth 
interviews with the professor and the entrepreneurship educator who developed the curriculum and 
delivered the action-learning course in case. 

3 RESULTS 

3.1 The Case of GlobalXChanges/Challenges (GXC) 
GlobalXChanges/Challenges (GXC) has the specific objective to promote the internationalization of 
our university’s third mission initiatives. Initial planning included 2-week and 4-week students’ 
international exchanges with our four key strategic partner universities in Austria, Switzerland, Finland, 
and the United States. However, in March 2020, GXC was days away from receiving the first 
American incoming exchange students when all measures were forcibly canceled due to the travel 
restrictions imposed across the world to fight the spread of the emerging Covid-19 pandemic. Hence, 
the GXC management team co-created through quadruple-helix interactions (i.e. those among the 
university, industry, government, and civil society) a new digital format, approved by the project’s 
advisory board, and the DAAD, as a new measure to achieve the initially planned goals. 

To design the new education format, the GXC management considered global citizenship education 
pedagogical processes, outcomes, and attributes (figure 1) and combined it with (a) the European 
entrepreneurship competence framework (figure 2); and (b) digital skills and competencies focusing on 
agile project management and digital prototyping of web or mobile applications. Thus, the main goal of 
this novel format is to enable students to experience real problem-solving in an international context, 
by teaching them hands-on intercultural and international collaboration skills, innovation processes 
and entrepreneurial thinking, agile project management, and digital prototyping. The expected 
outcome is to improve student’s employability in modern, global, and digital work environments. 
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Figure 1. Global Citizenship Education Processes, Outcomes and Attributes [8] 

The new digital collaboration format named “International Virtual Innovation Challenge” provides 
bachelor students of any major with a unique 10-week action-learning experience awarding five ECTS 
(European Credit Transfer System). Public governmental and non-governmental organizations 
propose innovation challenges that transcend national boundaries and can be solved through digital 
technologies. The participating students are divided into international interdisciplinary teams and follow 
an extended design thinking-based innovation process (figure 3) developed by the Strascheg Center 
for Entrepreneurship, an affiliated institute of our university, to tackle the proposed challenges and 
prototype digital solutions using the no-code tools Figma, Glide or Bubble1.  

 
Figure 2. Entrepreneurship Competence Framework [16] 

The course environment includes asynchronous teaching, via pre-recorded video lectures for content 
input and synchronous teaching, through dynamic weekly live sessions with a computer sciences 
professor and an entrepreneurship instructor. Additionally, the students have systemic team-coaching 
sessions with an external expert to support them in project management and collaboration in remote 
international teams. Specifically, the coach supported teams with team building, conflict resolution, 
and team reflection on the action-learning experience.  

 
1 See https://www.figma.com, https://www.glideapps.com, and https://bubble.io/ 
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Figure 3. SCE’s Innovation Process and the course 10-week curriculum (authors) 

The pilot edition ran between October and December 2020 and had innovation challenges proposed 
by three partner organizations that were tackled by ten international interdisciplinary student teams 
(table 1). Forty-one students from eight countries participated in the pilot edition. Among the students 
most study computer sciences, information systems, or an engineering field, (63%), 7% are 
undertaking a management-related degree and the remaining students (30%) were from other 
degrees (among others, anthropology, political sciences, physics, agriculture, and biomedicine). 
Furthermore, 44% identified as female students. 

Table 1: Innovation challenges and prototyped solutions 

Partner 
Organization 

Innovation Challenge 
Proposed Student Team Solutions 

Municipal 
Labour 
Department 

How can municipalities, 
through digital solutions, 
motivate local companies 
towards climate protection, 
in times of crisis? 

4 Teams worked on the challenge.  
• The first team prototyped a user-friendly mobile and 

desktop carbon footprint calculator that allows 
companies to easily visualize their CO2 consumption, 
compare their CO2 consumption with other companies of 
their size and sector, and receive recommendations for 
how to reduce their CO2 emissions.  

• The second team prototyped a website that provides 
businesses with information and resources to build green 
walls in office spaces.  

• The third team prototyped a user-friendly carbon dioxide 
tracker that generates graphs of a business’ progress in 
CO2 reductions. Based on their progress to carbon 
dioxide neutrality, businesses receive different 
‘Ecolabels’.  

• The fourth team prototyped a ranking system of small 
businesses according to their reduction of CO2 
emissions, giving consumers a way to shop at 
businesses that are working to be more eco-friendly. 
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National Ski 
Federation 

How could we digitally 
connect/engage ski 
enthusiasts in a way that 
adds value to all 
stakeholders and leads to 
an active and 
interconnected ski 
community? 

Three teams worked on this challenge.  
• The first team prototyped an app that connects winter 

sports enthusiasts in a competitive and fun way with the 
opportunities to win prizes via a fantasy winter sports 
league.  

• The second team prototyped an app that enables people 
to purchase any kind of ticket related to snow activities – 
from making a reservation in a restaurant to ski rental 
reservations.  

• The third team prototyped an app that enables ski 
enthusiasts to find and connect with other skiers who 
have common interests and be part of a community to 
exchange information and advice. 

Municipal 
Branch of a 
Youth 
Association  

The future of youth 
participation:  
How to empower the 
youngsters? 

Three teams worked on this challenge.  
• The first team prototyped an app that allows the youth 

association members to exchange information via chat 
and vote in decision-making processes.  

• The second team - inspired by the usability of the dating 
app ‘tinder’ - prototyped an app that allows young people 
to find their perfect event or activity, fitting to their needs 
and wants, by swiping through offers from different 
associations/clubs in their city.  

• The third team prototyped an app for global young 
citizens to connect across borders, engaging in online 
discussion forums, polls, virtual workshops, and events 
related to societal and environmental causes they care 
about. 

3.2 Post-Pilot Evaluation 
The pandemic meant most staff had to focus on “core activities” and the representatives of the partner 
universities recognized the GXC management team’s efforts to enable international collaboration 
among the students in a time of travel restrictions. The course quality and action-learning format were 
acknowledged, with a representative of the American partner affirming: “I believe HM has really set the 
bar for what a high-impact and meaningful virtual international program can look like so I am very 
excited to be part of this program’s launch!” 

The fact that the GXC management team agile iterated the project into a new digital format was 
positively evaluated by the university’s leadership (specifically, the vice-presidents for research, 
internationalization, and transfer, and the chief strategy officer), who were particularly interested and 
satisfied with the pilot’s results. They emphasized the value delivered to the institution, by the 
synergies promoted among different internal initiatives and the engagement with quadruple-helix 
stakeholders. Such synergies ensure the sustainability of the developed resources and the lessons 
learned from piloting ensure, from the perspective of the university’s leaders. For instance, the 
resources developed are re-usable and adaptable in any online action-learning seminars, as 
international project management, innovation and entrepreneurship, and prototyping of mobile 
applications are interdisciplinary relevant topics. All content videos produced are hosted on the 
university streaming server and accessible to all professors and lecturers who would like to integrate 
them into their courses (e.g. embedding it on Moodle courses). 

Moreover, the agile transformation and timely approval of the new measure by the steering committee 
and the DAAD meant GXC returned less than 10% of the 2020 budget allowance to DAAD, which is 
an average return rate even in “normal, non-pandemic times”. Thus, the university leadership sees 
GXC as a “success case story” with lessons learned that provide insights for the development of the 
university’s new third mission internationalization strategy.  
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The three partner organization providing challenges and being involved in the pilot (see table 1) 
expressed appreciation for the opportunity to take part, as they received relevant insights to foster 
internal discussions in their organizations. They demonstrated enjoyment for having the opportunity to 
engage with young adults from different nationalities during three virtual live sessions they joined. On 
the first live session, they provided students with context and answer questions about the proposed 
challenge. The second checkpoint for feedback from partner organizations was in the 6th week of the 
course. The third and last live contact with the challenge-giving partners was the presentation of the 
results. One organization’s representative regarded the student’s engagement as “refreshing”. Overall, 
partner organizations were positively impressed by the professionalism shown by the students in their 
interactions.  

After the conclusion of the pilot, all partner organizations received a case report published open 
access sharing the team’s prototyped solutions2 and are taking action based on these. The 
Municipality intends to integrate one solution of a team to improve networking and data visualization of 
an ongoing sustainability program for small and medium-sized local companies Another organization 
is currently discussing with potential contractors the development of a mobile application merging 
functionalities of two of the prototyped solutions. The last partner organization is currently looking for 
funding opportunities to finance the development of a mobile application inspired by the teams’ 
prototypes. Moreover, it is relevant to point out that one of the partner organizations has joined the 
second edition of the course, which has a topic-focus on sustainability issues in the sports industry, 
with a new challenge to gain insights and impulses for their new sustainability strategy. 

The 41 students who took part in the pilot evaluated the course positively. For instance, one student 
summarized her learning experience saying, “I like the intercultural aspect of the course, and that the 
professors were extremely personable, which made it easy to talk to them. The professors and 
challenge givers gave great feedback, which was very helpful in our process. The live sessions were 
structured well, and I especially liked getting to talk to people that were not in my group. I also liked my 
team members, which made it enjoyable to work on the project”. The most valued aspect was the 
learning provided through the virtual teamwork experience. Students increased their network and 
improved their intercultural communication skills. The main difficulties they faced were due to time 
differences, as most teams had members with up to 10 time zones apart. Only four students reported 
team conflicts, which caused them to worry during the course. Nevertheless, these did not negatively 
affect their individual grading. 

The challenges provide students with a real-life meaningful experience, in which they felt to contribute 
towards something that could be implemented in the future by the partner organization. Thus, students 
reported having improved their entrepreneurial skills, as they experienced working with a variety of 
tools and resources introduced during the course, as either part of the agile project management, or 
the innovation process. In this regard, a student reflected, “I love the course itself and its overall 
setting, to be in an international team with other students from around the world. I also like that we 
were able to experience prototyping for a real life challenge with team, where nobody knows each 
other before. I think that that is really valuable experience for the future in my career. The coaches 
being there for us and having weekly sessions with them was really helpful”.  

Figure 4 shows a comparison of the students’ perceived development of their entrepreneurial mindset 
thanks to their participation in this pilot. The European Project Astee3 has developed the survey based 
on the Entrepreneurial Competency Framework. We compared the results with those of two other 
student cohorts who joined initiatives from our institution. One is a massive open online course 
“Introduction to Entrepreneurship”, which is a self-passed asynchronous learning experience. The 
second is an action-learning seminar named Real Projects, which used the same innovation process 
and was taught by the same entrepreneurship lecturer, in English, to a group of international students. 
The key differences to the pilot are: (a) this was a block-seminar, placing 5ECTS in a single week, (b) 
it took place in person, weeks before the pandemic started, (c) it did not have partner organizations 
engaging, and (d) it had a stronger emphasis on business modeling and startup creation on the field of 
EdTech (education technology).  

 
2 Challenge reports including links to student teams‘ prototypes are published open access and available on 

https://www.hm.edu/en/international/projects_1/gxc/gxc_virtual_innovation_challenge.en.html  
3 Survey items available on the ASTEE report available on 

https://www.sce.de/fileadmin/user_upload/\AllgemeineDateien/06_Forschen/Forschungsprojekte/E_ship_Education/ASTEE/AST
EE_Report_2014.pdf  
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GXC Pilot in Blue (n=26); MOOC in orange (n=279); and Real Project EdTech in grey (n=16). 

Figure 4. Entrepreneurial Mindset Survey Results  

Overall, what can be observed is that the course format enabled the students to improve their abilities 
to plan manage ambiguity, and marshal resources to a higher degree than the other two formats. This 
is most likely due to the emphasis placed on agile project management and the action-learning 
experience of working on an interdisciplinary international remote team. The pilot did not improve 
students’ entrepreneurial intentions and attitudes at the same level as the other two courses. This 
might be because the other two courses included partner organizations and student teams who could 
choose to position themselves as a startup team developing the solution or as an innovation-as-
service team delivering the solution to the partner organization, who they viewed as their client. 

4 CONCLUSIONS 
Currently, HEIs are “facing both new challenges and old ones with new levels of urgency. Survival and 
future development will depend on how well universities adapt to unpredictable environments that are 
becoming global, instead of isolationist; international, instead of domestic; and competitive, instead of 
regulated” [17]. There is a global call for new models and practices in higher education, requiring HEIs 
to develop new formats that contribute to economic, technological, and societal developments in their 
regions, but also promote global citizenship and address the SDGs. Such novel formats must be agile 
developed in a series of pilot experiments following an iterative, non-linear path [18]. The starting point 
for any novel development is for our HEI’s leaders to enable visioning, co-creation with external 
(quadruple-helix) stakeholders and adopt entrepreneurial practices. HEIs must be able to timely seize 
opportunities to agile develop novel digital formats, leveraging the fast-paced digitalization, taking 
place at our institutions. Hence, employing dynamic capabilities leads to the strategic advancement of 
third-mission initiatives ([19], [20], [21]). 

The case of GXC and its International Virtual Innovation Challenge action-learning course exemplifies 
how quadruple-helix interactions can lead to the co-creation of a novel education format. The pilot results 
are reassuring, as the main stakeholders involved positively assessed it. The pilot effectively promoted 
students’ Critical Global Citizenship, as it combined “Thought” and “Intention” with “Action” [22], enabling 
students to express their desire to take action and make a difference. After all, ultimately, the purpose of 
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HEIs, in the context of ‘entrepreneurial societies’, is to ensure that its citizens thrive in their endeavors 
[23]. 
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Abstract  
The European Higher Education Area promotes a competency-based evaluation using varied and 
innovative assessment tools. In this line, at the Universidad de Valladolid in Spain, the reports of the 
evaluation of the Master in Agricultural Engineering and the Degree in Agricultural and Rural 
Engineering aimed to improve the competency-based learning. For this, rubrics are valuable tools 
aligned with competences and highly recommended in a competency-based learning. Additionally, in 
previous projects we have verified that students need to strengthen the G15 competence of critical 
thinking and social networks are a familiar instrument for students that allows strengthen this 
competence. After having tested the Rubrics and CoRubrics software in the evaluation of competences 
in previous projects, we intuit that we can simplify the assessment process using the institutional Moodle 
platform, widely used by students and teachers at the University of Valladolid. In addition, the loss of 
face-to-face teaching on March 14, 2020 due to the pandemic COVID-19 requires, at this time, to look 
for flexible instruments in the teaching-learning process, including the evaluation. The aim of this 
teaching innovation project is to design a flexible evaluation itinerary (off-line/on-line), developing 
learning objects (e-rubrics) and their application in the evaluation of the competences of the agricultural 
students at the University of Valladolid with special attention to the G15 competence of critical thinking 
utilizing social networks and comparing the use of Moodle with respect to Rubrics and CoRubrics 
software. The methodology includes, i) the design of the evaluation itinerary, ii) the elaboration of e-
rubrics, iii) its implementation in Agricultural Degrees and Masters at the University of Valladolid, iv) the 
comparison of the assessment tools functionalities and v) the evaluation and dissemination of the 
results. The expected results are, the alignment of the evaluation with the competences, the student's 
follow-up of his own activity, favouring their responsibility of the learning and the self-evaluation of the 
quality of their work and the ways in which it could be improved. 

Keywords: Innovation, competency-based assessment, critical thinking, social media, rubrics tools. 

1 INTRODUCTION  
The European Higher Education Area (EHEA) promotes competency-based assessment using varied, 
diverse and innovative assessment instruments [1]. In this sense, for the agricultural qualifications of 
the University of Valladolid, the report on the proposal to modify the Official Title of the Master in 
Agronomic Engineering issued by the President of the ACSUCYL Qualifications Evaluation Commission 
on June 21, 2017 and the report on the renewal of the accreditation of the Degree in Agricultural and 
Rural Engineering issued by the Degree Evaluation Commission of the Agency for the Quality of the 
ANECA University System, on April 29, 2016 recommended to insist on learning and evaluation based 
on the competences that students must acquire. In previous projects we have also verified that the 
students of the agricultural degrees of the CEI Triangular E3 need to strengthen the G15 competence of 
critical thinking and that social networks are a familiar tool and widely used by students that allows them 
to strengthen this competence knowing the sector in which they will carry out their activity and issuing 
their critical judgment on the activities they carry out [2].  

The rubrics are instruments that allow align the evaluation in higher education with the competences 
that the student must acquire [3; 4]. The rubrics allow the participation of all those involved in the 
evaluation process, the alignment of the evaluation with the teaching-learning model, the student's 
monitoring of their own activity, favouring their responsibility of learning and self-evaluation of the quality 
of their work and the ways in which it could be improved [5] in line with the EHEA. 

However, the loss of presence in teaching decreed by R.D. 463/2020, of March 14, which declares the 
state of alarm for the management of the health crisis situation caused by COVID-19 requires us at this 
time, look for flexible instruments for the entire teaching-learning process with validity in face-to-face 
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(off-line) and non-face-to-face (on-line) teaching scenarios, including evaluation. In this sense, various 
authors [6; 7; 8] have already tested the evaluation of students online and the reliability of the use of e-
rubrics. Furthermore, for our part and after having tested in previous projects the Rubrics and CoRubrics 
programs for the evaluation of competences through rubrics and compared their suitability for the 
evaluation of competences, we see the need to try to simplify the evaluation even more and we think 
that achieve using tools already incorporated in the virtual teaching platforms that we use, Moodle, 
without having to incorporate additional tools for evaluation. 

The aim is to incorporate the assessment of competences through rubrics in the teaching-learning 
process in the simplest and most manageable way possible. In this context, the present teaching 
innovation project aims to design a flexible evaluation itinerary (off-line / on-line), marking evaluation 
milestones in each of these scenarios, developing learning objects (e-rubrics) valid for each scenario 
and its application for the evaluation of the competences that students of agricultural degrees of the CEI 
Triangular E3 must acquire with special attention to the G15 competence of critical thinking using social 
networks and with tools already used such as the Moodle platform and comparing their utility over 
Rubrics and CoRubrics. 

2 METHODOLOGY 
This project developed a linear methodology that included,  

1 The design and evaluation of an off-line / on-line evaluation itinerary of competences in 
agricultural qualifications of the CEI Triangular E3 with special attention to the G15 competence 
critical spirit among students through activities in which students must make their own and 
innovative recommendations using social media. 

2 The develop of e-evaluation rubrics, learning objects (LO) that help to interpret the progress and 
development of student competencies in the evaluation of competences in degrees and masters 
of agricultural engineering for the alignment of the evaluation with the teaching model- learning 
present in the EHEA. 

3 The exploration and comparison of the functionality of the rubrics in the Moodle platform for the 
management of the information of i) the self-evaluation by the students, ii) the evaluation by the 
teacher and iii) the student-teacher co-evaluation of the competences of learning regarding 
CoRubrics and Rubrics freeware software. 

3 RESULTS 

3.1 Itinerary of evaluation of competences off-line / on-line  
In the first step of the project, a flexible evaluation itinerary off-line / on-line was developed that took into 
account the contingency of a possible total or partial loss of face-to-face teaching. The itinerary defined 
the milestones of the evaluation and proposed the tools to be used in the case of off-line / on-line 
evaluation.  

The flexible off-line / on-line evaluation itinerary used a combination of tools that would allow at any time 
to change the evaluation from face-to-face to online (Fig. 1). In doing so, for the presentation of the 
instructions, criteria and levels of evaluation of the rubric, face-to-face classes were proposed and, 
failing that, due to total or partial confinement,  Webex sessions would be organized to make it possible 
to publicize the evaluation criteria.  

To follow-up the evaluation, resolve doubts and unify criteria and evaluation levels, a classroom session 
was proposed. In the event of total or partial confinement, in the on-line evaluation, it would be replaced 
by a Blackboard collaborate and/or Webex sessions to resolve questions and doubts of the students. 

The presentation of the students' projects would be face to face in the off-line evaluation. In the event 
of total or partial confinement, in the online evaluation, it would be through the Blackboard Collaborate 
platform where the students would present their projects. 

Finally, the evaluation of the teacher, the students and the co-evaluation would use the e-rubric placed 
on the Moodle platform of the University of Valladolid, so it could be used in both offline / on-line 
evaluation modalities. 
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Figure 1. Flexible itinerary of evaluation of competences on-line /off-line. 

3.2 Evaluation of competences using the e-rubric 
In the first stage of the evaluation, the competences needed to be acquired by the students were 
identified. In doing so, the group of teachers of the project agreed the competences. After the selection 
of the competences and skills, a e-rubric was developed using CoRubrics in order to assess the 
acquisition of competences by the student in two ways, i) by the rest of the students in the classroom, 
co-evaluation and ii) by the teachers. The table 1 presents the competences to be assessed and 
competences codes according to the Degree and Master codification, within the skills description. A 
specific activity of analysis using social media was included into the subject’s practices in order to assess 
the students’ critical thinking and motivation with the use of social media in the context of subjects 
practices.  

Table 1. Competences assessed by Teaching Innovation Project 2020-21. 

Competence code Competence description  Skill code Skill description 

G15 Critical thinking I0011 Economic feasibility  

G3 Summarise and synthesise  I0010 Technic feasibility 

G5 Communicate in expert and non-expert forums I0002 Oral presentation  

G15 Critical thinking I0020 Social media analysis 

A sample of Higher Education students participated in the assessment using rubrics and social media. 
A total of 67 students from Agriculture Degrees and Masters assessed the competences to be acquired 
using the rubric created by CoRubrics (Table 2).  

  

Evaluation using 
rubrics  

Off-line itinerary On-line itinerary 

Presentation 
Face-to-face  

Presentation   
Black board 

e-Rubric  

CoRubrics + Moodle 

Instructions of 
evaluation          

Face-to-face 

Instructions for 
evaluation       

Webex meeting 

Follow-up 
Classroom 

Follow-up using 
Blackboard 

collaborate sesion 
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Table 2. Description of the students participating in the Teaching Innovation Project 2020-21. 

Degree/Master Subject Male Female Total Valid sample 

Degree in Agricultural Engineering (GIAMR) Commercialisation 10 1 11 11 

Degree in Oenology (DO) Marketing 3 6 9 9 

Degree in Oenology (DO) Management 13 11 24 24 

Master of Food Quality/Development (MCDA) Marketing 2 9 11 11 

Master in in Agricultural Engineering (MIA) Marketing 5 4 9 9 

Degree in Agrifood Industries Engineering (GIIAA) Commercialisation 3 0 3 3 

Total  36 31 67 67 

The rubric was delivered to the students at the beginning of the trimester using the University of 
Valladolid Moodle platform. Once, the students presented their projects to the classroom, all the 
students and the teachers were invited to give marks using CoRubrics template. CoRubrics output the 
students´ co-evaluation and the teacher’s evaluation for each student. Fig. 2 shows the evaluation by 
teacher, students’ self-evaluation and co-evaluation. 

 
Figure 2. Evaluation by teacher, students’ self-evaluation and co-evaluation. 

3.3 Comparison of functionalities of rubrics’ tools 
Three tools were compared, Rubric, CoRubrics and University of Valladolid Moodle platform rubric. The 
first of the two tools were tested in previous innovation teaching projects [2; 4]. In this project we wanted 
to test the Moodle rubric tool because it is the platform used and familiar at the University of Valladolid 
in order to simplifying the process and including all the evaluation in the same instrument. However, the 
Moodle rubric tool at the University of Valladolid has only allowed the rubric to be published to the 
students and incorporated into the assessment by the teacher, like Rubrics. But it has not allowed the 
students' self-evaluation and co-evaluation. It also does not calculate, weight, or graphs of the teacher 
and student evaluations. These functions are carried out by CoRubrics, which is concluded the most 
complete tool (Table 3). 
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Table 3. Comparison of functionalities of assessment digital tools using rubrics:  
Rubrics, CoRubrics and Moodle rubric. 

 Rubrics UVa Moodle rubric CoRubrics 

Share with students Yes Yes Yes 

Presentation of ponderation No Yes Yes 

Evaluation by teacher No Yes Yes 

Self-evaluation No No Yes 

Co-evaluation No No Yes 

Evaluation processing No No Yes 

Evaluation ponderation No No Yes 

Graphics No No Yes 

4 CONCLUSIONS 
The flexible off-line / on-line evaluation itinerary used a combination of tools that would allow at any time 
to change the evaluation from face-to-face to online. 

For the presentation of the instructions, criteria and levels of evaluation of the rubric and follow-up of the 
evaluation, face-to-face classes were proposed and, failing that, due to total or partial confinement,  
Webex sessions were proposed be organized to make it possible. 

The presentation of the students' projects is proposed to be face to face in the off-line evaluation. In the 
event of total or partial confinement, in the online evaluation, it would be through the Blackboard 
Collaborate platform where the students would present their projects. 

Finally, the evaluation of the teacher, the students and the co-evaluation would use the e-rubric placed 
on the Moodle platform of the University of Valladolid, so it could be used in both offline / on-line 
evaluation modalities. 

The CoRubrics tool allowed the rubric to be published to the students, the teacher evaluation, the 
students' self-evaluation and co-evaluation. It calculates weight and graphs the teacher and students’ 
evaluations. Therefore, it is concluded the most complete tool. 

This project contributes to the alignment of the evaluation with the competences, the student's follow-
up of his own activity, favouring their responsibility of the learning and the self-evaluation of the quality 
of their work and the ways in which it could be improved 
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Abstract 
The need for the innovation of the content of education in computer science and computer science 
subjects in Czech schools is now a relatively widely discussed topic. However, regarding the fact that 
the curriculum of computer science subjects in the Czech Republic still resists major changes, the Digital 
Education Strategy Until 2020 is becoming increasingly relevant as it proposes a set of possible 
interventions in initial education to promote digital education. The question that remains is what 
educational content and which specific educational themes are preferred by computer science teachers 
in elementary schools. The present paper aims to answer this question by presenting some of the partial 
outcomes of a research study focused on the issue of the preferences of educational content of 
computer science subjects taught in the Czech Republic by teachers of computer science subjects in 
lower secondary schools. 

Keywords: Computer science subjects, teachers of computer science subjects, educational content. 

1 INTRODUCTION 
As in any human activity, in the education sector the introduction of changes in the deep-rooted system 
faces many challenges. It can therefore be assumed that the same will apply to the introduction of 
changes in the FEP for the educational area Information and Communication Technology in the Czech 
Republic [1]. The change to the FEP for the educational area Information and Communication 
Technology planned in the context of the implementation of the Digital Education Strategy 2020 implies 
great expectations as the change to the curriculum should bring improvements and thus increase the 
quality of education. There are two ways of achieving this objective but they may contradict each other. 
One of the approaches is based around the school and its purpose is to decentralize the teaching 
process and make schools autonomous to reflect the possibilities and requirements of their pupils. On 
the contrary, however, the state has unification tendencies to achieve comparable conditions and results 
of education across schools. The result of this clash between the two main directions that try to improve 
the quality of education in the Czech Republic is the division of the curricular document into the state 
level (FEP) and school level (SEP), thereby maintaining a certain degree of school autonomy in 
selecting the content of education and at the same time observing the basic requirements for individual 
educational areas [2]. However, the final learning content is also defined by the requirements of 
international comparative tests (PISA, TIMSS, ICILS, etc.) the successful completion of which is in many 
schools the key aspect of the subsequent teaching process (so far, this does not apply to computer 
science subjects). In the case of the application of algorithmizing and programming elements in 
computer science subjects [3], [4], [5], there would be a conflict in Czech elementary schools between 
the interest of the state in widespread introduction into all schools and the individual needs of classes 
reflecting the pupils’ conditions and abilities [6].  

The above-mentioned problem is also related to the assumption that the reform, the designing and 
implementation of which will also involve the teachers, will be better accepted by them. In this case, T. 
Janík [2] speak about “the principle of joint “patriotism”. A problem associated with the reform of the ICT 
curriculum could arise if a group of experts cooperated with the government on the concept of the 
changes without negotiating them with the teachers in advance. Their many years of experience in 
different types of schools and working with different types of pupils could help create a curriculum that 
would be easier to implement. It has also been demonstrated that the more teachers are informed about 
the details of the reform (content, circumstances of implementation and objectives) the less they refuse 
to accept the reform. Once a reform is co-designed by more organizations, they should all pursue the 
same goal and ideally should appoint a publicly-known “lead spokesperson of the reform” who will be 
the authority for the project in order to avoid inconsistent interpretations by the general public as well as 
the teachers. Otherwise, the media will submit a variety of interpretations that will distort the content and 
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objectives of the reform. As a result, the teachers will not know what to think about the reform and will 
be not actively interested in the reform (will not accept it). They will often not understand the principle of 
the reform which will make it useless [2].  

So far, the paper has discussed only the initial stage of a reform, including a precise definition of 
objectives, adequate media coverage, awareness of teachers and school management about the details 
of the reform, etc. However, without the second stage—implementation—no real change will ever take 
place. The implementation stage is delivered through financial, material and methodological support 
provided to schools [2]. Any adjustments to the ICT curriculum in the Czech Republic require a well-
thought-out and organized implementation stage. Otherwise, the changes will eventually not be 
achieved and instead, the interests of various lobby groups will be realized [6].  

What is the situation concerning the acceptance of the planned change to the FEP in the educational 
area Information and Communication Technology as perceived by the teachers of computer science 
subjects in lower secondary schools and multi-year grammar schools? What is the importance that the 
teachers attach to the “traditional” as well as “non-traditional” thematic units of the current FEP in this 
area? These are some of the questions that the authors tried to answer by means of the research study 
described below. Before the presentation of the results, the following section describes the nature and 
content of the current concept of the curriculum for the educational area Information and Communication 
Technology. 

2 FOCUS AND OBJECTIVES OF THE RESEARCH AND FORMULATION OF 
THE RESEARCH ASSUMPTIONS 

The part of the research described below focuses on the analysis of the typology of the teachers of 
computer science subjects in lower secondary schools and corresponding grades of multi-year grammar 
schools in terms of their preferences of specific computer science themes. The target group included 
the teachers of computer science subjects in lower secondary schools and multi-year grammar schools.  

The verification of the achievement of the sub-objectives of the research study would be impossible 
without defining the research assumptions. These were subsequently tested by means of statistical non-
parametric methods including the cluster and factor analysis. The following research assumption was 
formulated and tested: The variance of the results concerning the evaluation of the thematic units by the 
teachers of computer science subjects in lower secondary schools and corresponding grades of multi-
year grammar schools can be explained by means of four factors that express the importance of the 
thematic units in the teaching process. 

One of the characteristics of the factor analysis is that the use of this statistical method does not allow 
the development of a traditionally structured research hypothesis [7]. In the application of this method, 
no traditional method is defined or tested because the factor analysis is based on the assumption that 
the dependences between the monitored variables are the consequence of the effect of a lower amount 
of background unmeasurable variables identified as the so-called factors (in the case of an analysis of 
the main components also referred to as the components). The basic principle lies in the reduction of 
the number of the original variables, which are by means of complex mathematical constructions 
transformed into a smaller number of new characteristics (factors) which are the linear combinations of 
the original variables [8]. 

3 DESCRIPTION OF THE DATA PROCESSING METHODS 
On the basis of the definition of the research assumption, the authors selected appropriate research 
methods that allowed the achievement of the objectives, including the sub-objectives, and that provided 
the required degree of research validity. For the sake of completeness, previous analyses of 17 SEPs 
identified a total of 15 “traditional” and “non-traditional” computer science thematic units to which 
importance was subsequently attached by the teachers. These preferences were used to identify a 
model that would characterize the sub-groups of the teachers of computes science subjects. 
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Table 1. The structure of the research sample 

Attribute Group Number Percentage Absolute number 

Gender Men 57 46.3 % 123 (100%) 

Women 66 53.7 % 

Length of experience Less than 10 years 21 17.1 % 123 (100%) 
More than 10 years 102 82.9 % 

School size Up to 500 pupils 84 68.3 % 123 (100%) 

More than 500 pupils 39 31.7 % 

The principal research method was the factor analysis [9]. This is a statistical method used to earmark 
important combinations of factors with a high degree of correlation out of a large set of data. The factor 
analysis thus allows to identify latent (indirectly observed) causes of data variability. The identified latent 
variables (factors) can be used to reduce the number of variables while maintaining the maximum 
amount of information. It is also possible to identify the correlations between the observed variables and 
the derived factors. The factor analysis is a multi-dimensional statistical method (rather a group of 
methods) which had been originally developed to analyse the results of psychological tests. Later it was 
applied in many other areas, including engineering, economics, anthropology, etc. Similarly to the 
principal component analysis, it belong among the so-called variable reduction methods. In the factor 
analysis it is assumed that every input variable can be expressed as a linear function of a small number 
of common (hidden) factors and a single error factor. Unlike the component analysis, the factor analysis 
aims to explain the dependences between the variables. The disadvantages of the method include the 
ambiguity of the results (problem of rotation) and the need to enter the number of common factors prior 
to the analysis [10]. 

In addition to non-parametric tests for dependent selections which are intended for ordinal variables and 
which require the researchers to enter the similarity of the variables in question, there are also clustering 
methods. Regarding the fact that these methods also focus on the differences between the groups of 
variables, the current literature (especially in relation to the term “data mining”) identifies these tasks as 
segmentation [11]. Therefore, another research method used to verify the variance of the results in the 
evaluation of the thematic units among the teachers of computer science subjects in lower secondary 
schools and corresponding grades of multi-year grammar schools is the cluster analysis [12]. The cluster 
analysis a method that examines the similarities of multidimensional objects (objects with multiple 
variables) and their classification into groups (clusters). It is used especially in cases where the objects 
show a natural tendency to cluster (originated as a taxonomic method) but its application is also possible 
in other areas [13]. The basic principle of the cluster analysis is that each object is classified in a single 
cluster. However, real objects can be of different nature: the clustering procedure applies to living 
organisms as well as text documents or websites [14]. 

The facts mentioned above were used in the analysis of the research sample. The sample was divided 
into groups according to the similarities in the evaluation of the computer science thematic units. This 
classification allowed the identification of individual groups of respondents and the minimization of the 
effect of atypical groups on the course and results of the research. This is also referred to as “data 
cleansing” [15]. The use of this procedure was necessary to ensure the credibility of the results of the 
entire research study. Therefore, the cluster analysis can be described as the second principal method 
used for the purposes of data analysis. 

4 THE TYPOLOGY OF THE TEACHERS OF COMPUTER SCIENCE SUBJECTS 
BY THE IMPORTANCE THEY ATTACH TO EACH THEMATIC UNIT 

The authors’ aim was to identify the different groups of respondents from the research sample (total of 123 
teachers of computer science subjects in lower secondary schools and corresponding grades of multi-year 
grammar schools) who showed an identical or similar degree of evaluation of the importance of the 
different computer science thematic units. Another aim was to describe their qualities and correct any 
negative effects of some groups of respondents on the results of the research study. This was again 
achieved by means of the cluster analysis, which in this case analysed the clusters in the set of teachers 
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and examined whether there were groups of teachers that showed a similar degree of importance of the 
thematic units for the educational area Information and Communication Technology. 

In this way, the teachers of computer science subjects were arranged in groups with similar variances 
of values. Simply put, if there were multiple thematic units with similar importance attached by the 
respondents, these teachers formed a separate cluster as shown in Figure 1. 

 
Figure 1. Cluster analysis of pupils' evaluation of thematic units 

Figure 1 shows that the teachers of computer science subjects in lower secondary schools and 
corresponding grades of multi-year grammar schools were divided by the degree of their evaluation of 
the thematic units into four relatively independent groups with an approximate distance of seven. 

In order to confirm that there are separate groups of teachers of computer science subjects according 
to their evaluation of the importance of the different thematic units, the k-average method was applied, 
the purpose of which was to identify the groups of respondents and describe their characteristics. For 
this reason, another cluster analysis by means of the k-average method was performed to divide the 
research sample into four groups as shown in Figure 2. 

 
Figure 2. Division of respondents into groups according to the similarity of the evaluation 

 of thematic units (TU = thematic unit) 
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As shown in Figure 2, the assumption was confirmed that the sample of teachers of computer science 
subjects in lower secondary schools and corresponding grades of multi-year grammar schools was 
divided into four relatively independent groups by the degree of similarity of their evaluation of the 
different thematic units. The graph also suggests that none of the groups of respondents showed 
a significantly lower degree of evaluation in any of the questionnaire items compared with the other 
groups. However, one of the groups, specifically the group represented by cluster number 4, showed 
a significantly lower evaluation of the thematic unit Robotics and electronic kits (TU_10), which is 
probably the main characteristic of this group of teachers. 

On the basis of the above, it is therefore possible to refine the research assumption and conclude that 
the teachers of computer science subjects in lower secondary schools and corresponding grades of 
multi-year grammar schools can be divided into four relatively independent groups by the degree of their 
evaluation of specific thematic units. At the same time, there is no group of teachers whose evaluation 
would be significantly lower compared with the other three groups. 

To make the analysis complete, the groups were described including the number of respondents. An 
overview of the number of respondents divided into the four groups is shown in Table 2. 

Table 2. Number of respondents in individual groups according to the similarity 
of the evaluation of thematic units 

Respondents n = 123 

 Cluster 1 Cluster 2 Cluster 3 Cluster 4 Total  

Number  33 33 51 6 123 

Percentage 26.8 % 26.8 % 41.5 % 4.9 % 100 % 

In order to definitively confirm this research assumption, a confirmatory factor analysis was used with 
the following parameters: Main components, rotation – Varimax normalized, highlighted factor loading 
> 0.5. The analysis was applied in order to confirm or disprove the research assumption that the variance 
of the results concerning the evaluation of the thematic units by the teachers of computer science 
subjects in lower secondary schools and corresponding grades of multi-year grammar schools can be 
explained by means of four factors that express the importance of the thematic units in the teaching 
process. For the sake of completeness, it should be noted that the extraction of the factors between the 
observed and estimated correlation matrix should explain at least 50% of the total variance in order to 
consider the result statistically proven. Table 3 shows the percentages of variance explained by each 
extracted factor. 

Table 3. Factor analysis of the teachers’ evaluation of the importance of the thematic units; Eigenvalues 
and percentages of variance explained by each factor 

Factor 

Eigenvalues: Number of variables – 15 
Extraction: Main components; Rotation: Varimax normal 

Eigenvalue Total percentage 
variance 

Cumulative 
eigenvalue 

Cumulative 
variance 

percentage 

1 3.679582 24.53055 3.679582 24.53055 

2 2.468904 16.45936 6.148486 40.98990 

3 1.585670 10.57113 7.734155 51.56103 

4 1.284676 8.56450 9.018831 60.12554 

In total, the four factors (representing the four identified groups of teachers of computer science 
subjects) explained 60.12% of the variance, which is again a high value. Any result where the factors 
explain more than 50% of the total variance is usually considered conclusive. According to the number 
of eigenvalues higher than one, it was possible to extract the four factors and calculate the factor charges 
for each criterion, as shown in Table 4. 
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Table 4. Factor analysis of the evaluation of the thematic units from the teachers’ perspective 

Item 

Factor loadings 
Rotation: Varimax Standardized, Extraction: Main Components, 

(Labelled loads are > 0.500000) 
Factor 1 Factor 2 Factor 3 Factor 4 

Programming and algorithm development 0.723713 0.166196 0.015028 -0.225410 
Computer hardware and software 0.098851 0.094134 0.720711 0.106730 
Working with databases 0.821182 0.029564 0.036061 0.166587 
Computer Figureics implementation 0.069585 0.343780 -0.099948 0.756036 
Spreadsheet use 0.165307 0.279921 0.631946 0.040373 

Word processor exploiting 0.036949 0.377994 0.608887 0.092071 

Touch device operation -0.026827 0.629077 0.160512 0.252798 

Technical Figureic system use   0.245335 0.131946 -0.325292 0.827219 
Sound and video handling  0.000063 0.806248 -0.025230 0.008228 

Robotics and electronical construction sets 0.655448 -0.094139 0.106248 0.353185 

Computer network administration and operation 0.527298 0.179837 -0.209715 0.302840 

Searching for information on the Internet -0.378011 -0.153061 0.780813 -0.143061 

Working with presentation applications -0.167433 -0.148176 0.730986 -0.109210 
Website creation and administration 0.079718 0.634832 0.099423 0.307881 

File and folder management -0.441020 0.131850 0.277781 0.608733 

Table 4 shows that the extracted factors are saturated only by specific thematic units. This finding 
implies that the variance of the results concerning the evaluation of the thematic units by the teachers 
of computer science subjects in lower secondary schools and corresponding grades of multi-year 
grammar schools can be explained by means of four factors that express the importance of the thematic 
units in the teaching process, which corresponds with the research assumption. Therefore, the research 
assumption was confirmed. 

5 SUMMARY AND INTERPRETATION OF THE RESULTS 
The analyses suggest that the research assumption concerning the typology of teachers was confirmed 
and that there are common classification features that divide the teachers of computer science subjects 
into separate groups by their preferences of the thematic units. The authors constructed a model that 
characterizes the different sub-groups of teachers of computer science subjects in lower secondary 
schools and corresponding grades of multi-year grammar schools. 

Based on the model, the authors identified the different groups of respondents from the research sample 
(total of 123 teachers of computer science subjects in lower secondary schools and corresponding 
grades of multi-year grammar schools) who showed an identical or similar degree of evaluation of the 
importance of the different computer science thematic units. This allows a more detailed description of 
their qualities as shown in Table 5. 
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Table 5. Groups of teachers according to the degree of importance they attach 
 to selected computer science thematic units 

Group of teachers Typical thematic units preferred 
by the group of teachers Overall characteristics of the group 

1 – Teachers who 
prefer the 
development of the 
pupils’ computational 
thinking 

Programming and algorithmizing 
Using databases 
Robotics and electronic kits 
Administration and operation of 
computer networks 

These teachers like to teach “non-traditional” 
thematic units focused on the resolution of difficult 
tasks related to the operation of information 
systems. These teachers accept the need for the 
development of their pupils’ computational thinking. 

2 – Teachers who 
prefer the 
development of the 
pupils’ interaction 
abilities 

Using touch devices 
Using sound and video 
Website development 

These teachers like to teach web-based services 
and social networks for the purposes of 
communication or information sharing. 
These teachers prefer the development of their 
pupils’ interaction abilities using the Internet, its 
services and related devices. 

3 – Teachers who 
prefer the 
development of the 
pupils’ digital literacy 

Computer hardware and software 
Using a spreadsheet 
Using a text editor 
Searching for information on the 
Internet 
Using presentation applications 

These teachers like to teach purely “traditional” 
thematic units mainly consisting of creating and 
editing documents, presentations, spreadsheets or 
simple graphics. 
These teachers emphasise the development of 
digital literacy related to a common user approach 
to the use of IT means. 

4 – Teachers who 
prefer the 
development of the 
pupils’ visualization 
abilities 

Using computer graphics 
Using technical and graphic systems 
File and folder management 

These teachers like to teach using IT means for 
graphical presentation or self-presentation. 
These teachers prefer the development of 
visualization abilities and the application of IT 
means in the technical sector. 

6 CONCLUSION 
The model that describes the groups of teachers of computer science subjects in lower secondary 
schools and corresponding grades of multi-year grammar schools suggests that there is a large group 
of teachers who prefer education aimed at the development of digital literacy including “traditional” 
thematic units (in Graph 1 represented by Cluster 3: 42.5% of teachers of computer science subjects of 
the total number of 123 teachers). There is also a group of teachers who prefer educational content 
aimed at the development of computational thinking (in Graph 1 represented by Cluster 2: 26.8% of 
teachers of computer science subjects of the total number of 123 teachers). These two groups of 
teachers consider the use of IT means as a prerequisite for further professional development of their 
pupils because they attach the greatest importance to those computer science subjects that allow the 
use for purely “professional” tasks or tasks associated with “user” applications. 

It is also possible to identify a group of teachers who prefer the use of IT means for personal 
development in the context of social interaction of their pupils because they prefer those thematic units 
the knowledge of which can be used in the area of information sharing or establishing and maintaining 
personal contacts and relations using social networks or related web-based services (in Figure 
1 represented by Cluster 1: 26.8% of teachers of computer science subjects of the total number of 123 
teachers). A relatively small group includes those teachers who prefer thematic units focused on static 
and dynamic graphical creation (in Figure 1 represented by Cluster 4: 4.9% of teachers of computer 
science subjects of the total number of 123 teachers). 
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EXPERIENCES OF APPLYING 3D SYSTEMS IN DEVELOPMENT OF 
STUDENTS’ PROFESSIONAL SKILLS 

P. Grigorev, L. Sladkova, E. Sachkova, M. Gorelova 
Russian University of Transport (RUSSIAN FEDERATION) 

Abstract 
The state-of-the-art technologies and the current scientific breakthroughs facilitate the introduction of 
new methods into educational process. The 3D models have become an indispensable and efficient 
way of designing of transportation means, building interiors and architectural objects. 3D modelling is 
an important means of information transference and visualizing of real objects which serves as an 
excellent educational method. Many educational institutions have some workshops in their curriculum 
which demand the students to get acquainted with the design and operation of high-tech equipment on 
production sites. But due to COVID-19 pandemic restrictions many students lack that opportunity. 
Thus, 3D modelling is a perfect decision for this problem. 

The article discusses the application of 3D modelling as a part of project- oriented education in 
Russian higher education institutions, Russian University of Transport in particular. 

The main idea of this method is to facilitate the students to develop and fulfil a project of their own. It 
was implemented in the course of “Computer-aided design systems” module. The project is fulfilled in 
three stages. 

At the first stage the students master skills of 3D modelling. Under the guidance of a tutor they get 
acquainted with the basics of 3D modelling. As a result of this stage the students should develop a 3D 
model of an irregular-shaped detail. 

At the second stage the students get individual tasks to design 3D models of a given machine details. 
The tutor monitors the fulfilment of the task and controls that the obtained details meet all the set 
standards. 

The third stage is the 3D assembly of the work drawings of the machine nodes. It is important to 
thoroughly control the fulfilment of the task at that stage as deep knowledge of construction features 
and set standards are required. The prime task of the tutor is to explain to the students the functional 
properties of the assembled nodes and to control the fulfilment of this stage. 

As a result of this module the students acquire the necessary skills of 3D modelling and investigate the 
construction properties of the complex machines. The assembled nodes are used for 3D modelling of 
more complicated equipment for the Russian Railways Co. 

The results obtained in the course of the module were used by the Russian Railways Co. engineers to 
detect emergency situations and failure cases. That helped to work out the guidelines for their 
prevention. 

The module served as a basis for the development of an interactive tutorial which aims at introducing 
students to the construction properties of the railway machines, acquiring of 3D modelling skills and 
formation of the professional competence in the sphere of railway machines. 

Keywords: Project-oriented education, 3D modelling, professional competence, interactive tutorial. 

1 INTRODUCTION  
The rapid digitalization of all areas of human activity causes the innovative changes in the sphere of 
education and the applied educational technologies. The development of new methods and means of 
education improves the quality of the educational process and gives the students the opportunity to 
immerse into their future profession. 3D modelling is one of those innovative methods that helps to 
form the necessary professional skills.   

The Federal standards of education in the Russian Federation set the requirements for the level of 
professional qualification for the university graduates in Russia [1]. According to these standards the 
students who are majoring in Engineering and Technology must have a sufficient level of professional 
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expertise to model diverse engineering objects and technological processes employing the CAD 
(computer-aided design) facilities, to launch the experiments applying different techniques of 
visualizing and modelling. They should be able as well to produce an analysis of the obtained results 
[2]. The application of the computer technology and different specialized software packages facilitate 
the educational process. 

Modelling is a means of cognition by which the object under research is replaced by its model which 
reflects the essential characteristics of the initial object that are crucial for the research [3, 4]. There 
are several types of modelling that are employed during workshops and practical lessons: 
mathematical modelling and physical modelling. Mathematical modelling uses mathematical methods 
for creation of a model whereas physical modelling aims at creating an experimental model. One of 
the most widely applied types of modelling is 3D modelling which aims at developing and creating of 
mathematic coordinate representation of an object in three dimensions by applying specific software 
packages. 3D modelling helps student to investigate the essential characteristics and properties of 
engineering objects and technological processes.    

Moreover, 3D modelling is widely applied while performing a graduation research or thesis. The 
important component of such a research is launching of an experiment to verify the obtained results. 
Obviously, it demands specific equipment and engineering test facilities which sometimes are very 
expensive. 3D modelling and visualizing give the students an opportunity to fulfil the experiment and to 
investigate the object under research without additional costs.       

3D modelling is an efficient technology to replace out-of-date time-consuming calculations and 
scrupulous development of a physical model that is able to present investigated phenomena during 
the experiment.  At the same time 3D modelling facilitates the application of theoretical knowledge for 
solving practical tasks. 

2 METHODOLOGY 
The main idea of 3D modelling application is to develop the professional skills of students to work with 
CAD software packages. These skills will help them to fulfil their research works in future.  

In Russian University of Transport this method is applied in the course of “Computer-aided design 
systems” module. The procedure of applying this method is as following.  

At the initial stage a student is issued a design performance specification. Usually it concerns the 
performance improvement or the increase of a life circle of a certain machine or a machine node. For 
example, the task may be to model a 3D snow removal train. To identify the way and the means of 
modernization a student should know the main nodes of the given machine. As it is not always 
possible to get acquainted with the work of such a machine in real-life settings it is highly advisable to 
employ 3D modelling to demonstrate the operation of the machine. 

However, to design such a machine using 3D modelling is a complicated task. It requires sufficient 
knowledge and engineering skills as well as skills of working with 3D modelling software packages. 
Thus before fulfilling such a complicated task the student starts with much easier issues. So the 
“Computer-aided design systems” module is realised at three stages. 

The first stage is introductory. The students develop the basic skills of 3D modelling. They are issued 
a node drawing with projections in three planes. By using this drawing and with application of 3D 
modelling they should design a 3D detail. (Figure 1). Under the guidance of a tutor the students get 
acquainted with the basics of 3D modelling, master the functions and properties of the software 
packages and develop a 3D model of an irregular-shaped detail. 

 
Figure 1. 3D detail 
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At the second stage the students examine the construction of the working heads of the machine under 
study. At this stage the students have individual tasks. They should fulfil 3D assembling of the working 
drawing by using the previously modelled details. While assembling the working drawing the students 
master the functional characteristics of the working heads and the technology of their assembling. The 
tutor, at the same time, explains the function of the assembles nodes and their technical characteristics. 
(Figure 2).  

 
Figure 2. 3D assembling of the working drawing 

Moreover, at this stage the students also get acquainted with the set standards and should fulfil their 
project according to the requirements of technical specifications, standards, and technical 
recommendations.  

It is important that at this stage the tutor should thoroughly monitor the fulfillment of the task. As a 
student should clearly understand the basics of working with 3D modelling software packages, the 
process of 3D modelling of complicated nodes and details. He should be aware that the process of 
modelling and assembling of details and the obtained results should precisely correspond to all 
standards and technical requirements. 

The third stage is the 3D modeling of a whole snow removal train by assembling the premodelled 
nodes details (Figure 3). 

 
Figure 3. 3D modeling of a snow removal train 
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At this stage the students demonstrate deep knowledge of the functions and technical properties of the 
assembled machine, the standards and technical requirements it must meet. They should know the 
main nodes and details of the given machine and the peculiarities of their operation. The students 
should be able to analyze the performance of the machine in order to identify the problems of its 
operation and failure cases. The aim of this analysis for the students to acquire a skill to predict the 
failure cases and to be able to develop the ways of the machine modernization. 

The given application of 3D modelling can be used in different causes for simulation of various 
machines, equipment and other objects that are studied by the students.  

3 RESULTS 
The application of 3D modelling in the educational process facilitates the development of different 
types of thinking [1]. The visual-effective thinking is employed to design an object under study by using 
software packages. It facilitates the improvement of skills of design and development activities.  

Visual-figurative thinking allows the students to thoroughly analyse the object, to model its properties 
and to study its functions by the input of its characteristics into the CAD systems. It is the final stage of 
3D modelling. At this stage the students are able to 3D model a real-life object the properties and 
parameters of which they have studied previously. 

The application of 3D modelling method promotes the development of the theoretical and practical 
thinking as the inseparable element of the educational process. The given types of thinking enable the 
students to acquire the skills of solving of technical tasks, solution of contradictions, analysis of the 
data obtained in order to work out the plans and projects [5]. As a whole it will assist the students to 
solve more complicated problems in the sphere of their professional activity. 

The study of various 3D modelling software packages broadens the students’ outlook in the sphere of 
programming, application of different software to solve professional tasks. It helps to acquire and to 
exercise the skills of programming and modelling which are a necessary part of professional 
qualification in the era of digitalization.  

3D modelling is also mandatory due to labour protection restrictions. As students are not fully qualified 
specialists, they are not allowed to attend hazardous plants and construction sites due to human 
unfriendly environment. 3D modelling gives them the opportunity to study the operation of the 
machines under hazardous conditions, to predict the emergency situations and failure cases. It 
eliminates the gaps in the professional knowledge and makes the students ready to work in various 
real-life conditions after graduation from the University.  

4 CONCLUSIONS 
Taking from the point of view of its application in educational process 3D modelling method is a 
multifacial phenomenon.  

First of all, it facilitates the different types of thinking which, in its turn, enables the students to choose 
a creative approach to solving of engineering tasks. It also broadens their general and professional 
outlooking making them ready to work under various real-life conditions. Wide application of 3D 
modelling and 3D printing in the educational process encourage students’ creative and inventive 
activities. 

Secondly, the application of this method promotes the development of such general professional 
competences as [6]: 1) to use scientific and mathematic models for solving specific professional 
problems; 2) to set and to solve engineering and technical problems in the sphere of professional or 
research activity; 3) to perform scientific investigations of different degree of complexity; 4) to launch 
an experiment, to analyse critically its results and interpret them. 

Thirdly, 3D modelling is an effective instrument of professional skills developing. It enables students to 
formalize engineering and technical problems in order to solve them using CAD systems. It also 
introduces student to software packages for modelling and the principles of their operation which is 
one of the basic skills of a highly qualified engineer.  

Fourthly, it is economically more efficient to perform different types of investigation and to launch 
experiments by applying 3D modelling which substantially reduces the operational costs of any 
research. 
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In the course of studying 3D modeling can be complemented with 3D printing which is a perfect means 
of visualizing the results of any investigation, experiment or design and development activities. 3D 
printing or visualizing helps to unite theoretical knowledge and its practical application, to verify the 
methods that are used for investigation and to present the results. 
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FROM FACE-TO-FACE TO REMOTE LEARNING: NON-TRADITIONAL 
SOLUTIONS 
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Abstract 
The Covid-19 pandemic led to an unexpected, compulsory transition from traditional classroom-based 
education to online teaching and learning. As its appearance froze the whole Planet, the schooling 
system has been rapidly activated in the online environment. It seemed the “perfect” solution for some 
unpredicted times and with no prior likeness. Who knew things about online teaching? And how much 
did one know about it? The crisis it has generated has forced the educators to reassess their teaching 
strategies, teacher-learner relationship, professional practice approaches. And one cannot 
underestimate that for many years faculties have held strongly negative attitudes toward online learning. 
On one side, online teaching has really saved the system from not being blocked but, on the other, 
educators have been “thrown in the dark” and students have got disengaged.  

What does “online teaching” mean exactly? Our paper aims first at defining the concept of “online 
teaching”, as there are a lot of terms related to this type of education. According to Keegan’s (1988) [1], 
it was, at its beginnings, characterized by: the separation of teachers and learners which distinguished 
it from face-to-face education, the influence of an educational organization which is different it from self-
study and private tutoring, the use of a computer network to present or distribute some educational 
content, the provision of two-way communication via a computer network so that students may benefit 
from communication with each other, teachers, and staff. How has this definition changed?.  

Has, therefore, Zoom been enough for online teaching during the Covid-19 pandemic? Has it met the 
needs of teachers and / or students? In order to answer this question, an important step in our paper is 
the analysis of the correlation between the online education and the learning strategies in as far as the 
foreign language students are concerned, followed by the identification of the shortcomings related to 
the videoconferencing tool when considering the learning strategies applied to foreign languages. The 
literature mainly records three types of language learning strategies: metacognitive, cognitive and socio-
affective. Scientists consider of uttermost importance learning strategies since the trainer could facilitate 
students’ improving both strategies and performance in foreign language learning. Chamot (2001) [2] 
postulated that learning strategies are important in second language acquisition for two main reasons. 
First, by investigating the strategies used by second language learners during the learning process, 
better insights into the cognitive, social, and affective process in language learning can be gained. But 
what about socio-affective strategies within the remote teaching? Our research hypotheses refer to the 
lack of feeling, of having in-person feedback impossibility of structuring the intra-session interactions via 
physical location, etc. At the same time, we get back to our research in 2012 (Ungureanu / Georgescu 
2012) [3] in order to use the results regarding last year students’ language learning strategies in order 
to compare them with the results obtained through a questionnaire that we applied during the pandemic 
crisis to 50 Foreign Language students in order to provide data on the learning strategies predominantly 
used during the lockout period as well as on the teacher-learner interaction levels. The results may help 
teachers adjust to students’ new and recently identified needs providing them with the best learning 
opportunities in order to become successful autonomous persons. 

Keywords: foreign language learning strategies, metacognitive, cognitive and socio-affective strategies, 
online learning. 

1 INTRODUCTION 
Throughout history, infectious diseases have rarely caused chaos among societies. According to the 
World Health Organization (WHO), the world witnessed in 2020 the emergence of a disease outbreak 
and epidemics caused by SARS COVID-19. The World Health Organization declared COVID-19 a public 
health emergency of international concern on 30 January and a pandemic on 11 March 2020, 
overwhelming health systems worldwide. On the other side, the COVID-19 has resulted in schools shut 
all across the world. Globally, over 1.2 billion children have been out of the classroom. As a result, 
education has changed dramatically, with the distinctive rise of e-learning, whereby teaching is 
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undertaken remotely and on digital platforms. Consequently, the educators were forced to reassess their 
teaching strategies, teacher-learner relationship, professional practice approaches, considering what 
technology provided them in order to support education, in spite of their previous negative attitude 
towards online learning. The alternative was to put an end for an indefinite period of time to any type of 
teaching-learning process. At that moment, there was only one solution: to take advantage of the virtual 
environment.   

The purpose of this paper is to investigate the concept of “online teaching”, to analyse the correlation 
between the online education and the learning strategies in as far as the foreign language students are 
concerned, and to identify the shortcomings related to the videoconferencing tool when considering the 
learning strategies applied to foreign languages. The ultimate goal is to provide data on the learning 
strategies predominantly used during the lockout period as well as on the teacher-learner interaction 
levels. The results aim at helping teachers adjust to students’ new and recently identified needs 
providing them with the best learning opportunities in order to become successful autonomous persons. 

The two key concepts we focus upon in this research are “online teaching” and “learning strategies”, 
thus covering the two main sides of the teaching-learning process. According to Keegan’s (1988) [1], 
“online teaching” was, at its beginnings, characterized by: the separation of teachers and learners which 
distinguished it from face-to-face education, the influence of an educational organization which is 
different it from self-study and private tutoring, the use of a computer network to present or distribute 
some educational content, the provision of two-way communication via a computer network so that 
students may benefit from communication with each other, teachers, and staff. 

There has been an important change within the field of language learning and teaching over the last 
twenty years with greater emphasis on learners and learning rather than on teachers and teaching. 
Another issue researchers have been dealing with is related to how learners process new information 
and what kinds of strategies they employ to learn foreign language. Students differentiate from one 
another in point of their ability, motivation and effort level as well as in their knowledge and skill in using 
learning strategies. “It is the goal of educators to educate students to take self-responsibility for the 
acquisition of knowledge necessary to respond creatively to problem tasks– that is, actively reflect and 
evaluate outcomes of work. This should be the basis for non-traditional teaching and learning strategies 
regardless of the academic course level.” Thus, one privileges less information transmission and more 
developing skills, attitudes and values in the domain areas.  (G. A. Tularam, P. Machisella, 218:250) [4] 

Wenden and Rubin (1987:19) [5] define learning strategies as "... any sets of operations, steps, plans, 
routines used by the learner to facilitate the obtaining, storage, retrieval, and use of information." 
Richards and Platt (1992:209) [6] write that learning strategies are "intentional behaviour and thoughts 
used by learners during learning so as to better help them understand, learn, or remember new 
information”. Ostankowicz-Bazan (2016) [7] considers that a successful and online learning involves 
understanding and easiness in the use of technology, rethinking, and reexamining course objectives, 
activities, and assessments, creating a community of learners, supporting discussions. 

When talking about learning strategies, one mainly takes into account three classifications considered 
as the most comprehensive ones: those proposed by Oxford (1990) [8], the longest and the best known 
among the language teachers and researchers, by Rubin (1989) [9], more analytic and descriptive, and 
O’Malley and by Chamot (1987, 1990) [10], the most synthetic one. 

Our research is limited to the first typology which includes two main learning strategies: direct and 
indirect. The former refers to mnemonic, cognitive, compensatory strategies, while the latter involves 
metacognitive, cognitive and socio-affective, each having certain peculiarities. Practically, researchers 
have shown that Oxford’s former category is not relevant for understanding the phenomenon. That is 
why, our research follows the principles of the latter one. However, no matter what the adopted 
classification might be, there are no well-set limits between different strategies.  

The metacognitive strategies consist essentially of reflecting on the personal learning process, on the 
understanding of the conditions which favour it, on the organizing and planning of the activities with the 
view to learning, on the self-evaluation and self-correct. Tardif (1992:47) [11] enunciates the implied 
reality: “La métacognition constitue une caracteristique qui différencie les élèves en difficulté des élèves 
qui n’éprouvent pas de difficultés dans l’apprentissage.” Therefore, he sees it as a « distinctive 
characteristic between experts and novices » (1992 :58) Another issue which is not to be neglected is 
that the learners who are more advanced in their language learning process use to a higher extent the 
metacognitive strategies than the starters.  
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The strategies of the metacognitive type in learning a foreign language are: 1. anticipating or planning; 
2. directed attention; 3. selective attention; 4. self-management; 5. self-monitoring; 6. problem 
identification; 7. self-evaluation. 

The cognitive strategies involve an interaction with the subject being taught, a mental or physical 
manipulation of this subject and an application of the specific techniques in the execution of a learning 
task. They include 1. repetition; 2. resourcing; 3. grouping; 4. note taking; 5. deduction / induction; 6. 
substitution; 7. elaboration; 8. summarization; 9. translation; 10. transfer; 11. inferencing.  

The socio-affective strategies involve the interaction with another person with the view to helping the 
language learning and the control of the affective dimension accompanying the learning process. They 
include: 1. questioning for clarification; 2. cooperation; 3. self-talk; 4. self-reinforcement. 

The other key-concept which we base our research on is online education which is defined by Zhu, 
Payette & DeZure as the “delivery of instruction using different Web-based technologies from the 
Internet or an intranet and other communication technologies, that enable students to participate in 
learning activities beyond the campus, from students’ homes to workplaces and other locations.” (Zhu, 
Payette & DeZure, 2003) [12]. Distance learning is considered ‘‘a combination of technologies that 
facilitate teaching and learning among persons not physically present in the same location’’ and ‘‘the 
application of information technology (and infrastructure) to educational and student-related activities 
linking teachers and students in differing places’’ (United States Distance Learning Association, 2006) 
or “the transactions of presenting ideas and knowledge content to students through the internet medium” 
(Garrison: 2011) [13]. On the other side, the educator needs, according to Fatimah A Albrahim (2020) 
[14], a set of competences to be sure that he/she reaches her/his pedagogical goals: (a) pedagogical 
skills, (b) content skills, (c) design skills, (d) technological skills, (e) management and institutional skills, 
and (f) social and communication skills. 

All these definitions have in common the idea that this type of education uses technology, respectively 
Internet or intranet and it is delivered when the teacher and the students are separated, that is they are 
in different locations. 

Although there has been much research on language learning and e-learning, the language learning 
strategies of e-learners have rarely been studied, as e-learning in language learning and teaching has 
been only recently introduced. Are they easier, faster, more enjoyable, more effective, and more 
transferable to new situations? The purpose of our study is to find out if it is valid and to what extent. 

2 METHODOLOGY 
We applied a questionnaire during the pandemic crisis to 50 Foreign Language students in order to 
provide data on the learning strategies predominantly used during the lockout period as well as on the 
teacher-learner interaction levels. We asked them to evaluate the most used language learning 
strategies taking into consideration metacognitive, cognitive and affective strategies on a scale from 1 
to 3 (where 1 – seldom or never; 2 –sometimes; 3 – often or very often). The questionnaire consisted of 
14 questions for metacognitive strategies, 16 for cognitive strategies, 8 for socio-affective ones; it also 
included 4 questions related to the online conferencing tools to the teacher-student and student-student 
interaction as well as to the teaching methods and 3 open questions focused on the advantages, 
disadvantages of online foreign language teaching and on the potential teaching techniques teacher 
might use during foreign language lectures in order to increase students’ motivation. 

3 RESULTS 

3.1 Remote Learning and Its Effects 

3.1.1 Language Learning Strategies 
The strategies the students declare to use often or very often are cognitive strategies. Analysing the 
figures we notice that the foreign language students use metacognitive strategies often and very often 
(43.84%); metacognitive strategies are often and very often used in a percentage of 43.09%, while 
socio-affective strategies are less favoured being used in a percentage of 13.07%. The results are 
shown in the tables below: 
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Table 1. Meta-cognitive strategies. 

Variable SELDOM or NEVER SOMETIMES OFTEN /VERY OFTEN 

Results  3.75% 52.40% 43.84% 

Table 2. Cognitive strategies. 

Variable SELDOM or NEVER SOMETIMES OFTEN /VERY OFTEN 

Results  9.37% 52.46% 43.09% 

Table 3. Socio-affective strategies. 

Variable SELDOM or NEVER SOMETIMES OFTEN /VERY OFTEN 

Results  24% 37.07% 13.07% 

Comparing the data obtained it is to be noted that the most frequently used are the metacognitive 
strategies. Students use them sometimes and very often to a high extent as compared to cognitive ones, 
declared to be used slightly less. The slight difference between the two shows that students favour 
metacognitive strategies to the detriment of cognitive ones, paying particular attention to the reflecting 
on the personal learning process, on the understanding of the conditions which favour it, on the 
organizing and planning of the activities with the view to learning, on the self-evaluation and self-correct. 
The literature highlights the importance of metacognition as being the one which makes the difference 
between the students having difficulties in learning and the ones who do not have such difficulties 
(Tardiff, 1992:47; O’Malley et alli, 1985a:99, Read / Barcena 2016:103 [15]). Students dealing more with 
the metacognitive approach have very clearly defined aims and acquire the ability to analyse their 
progress achievement as well as the direction they should adopt for the future of their learning process.  

The data show that students prefer using a balanced mixture of metacognitive and cognitive strategies 
not paying enough importance to socio-affective strategies. The low percentage of socio-affective 
strategies use indicates the decreased interaction with another person with the view to support the 
language learning and the control of the psycho-emotional dimension accompanying the learning 
process. This result is to be accounted for the context in which the research took place, relating to the 
online education process when learners perceived that they could not interact with one another or with 
their teachers directly. The learning process focuses on its solitary dimension because of the restrictions 
imposed by the pandemic making the students reflect more on the learning process by planning, 
anticipating, self-monitoring, self-managing activities. 

We consider of utmost importance to focus on the answers which recorded the highest and the lowest 
scores for each type of strategies. Analysing students’ answers related to metacognitive strategies in 
point of frequency the most important in students’ opinion is to pay attention to the mistakes they make, 
trying to eliminate them (86%) while the lowest percentage (16%) refers to studying by oneself an issue 
which has not been taught during lectures. Therefore, the focus is on self-monitoring while the dimension 
of planning is deficitary.  

As far as the cognitive strategies are concerned, students declare they often or very often “answer for 
themselves the question asked aloud by the teacher” (96%). The lowest score is recorded by “I repeat 
words/segments from the target language”/”I take advantage of the opportunities I have to speak the 
foreign language”/”I make use of the learnt words/structures again”  (each with an equal percentage of 
2%), score confirming the lowest percentage declared in relation to anticipation/planning for 
metacognitive strategies. As far as the opportunities to speak the foreign language are concerned, they 
are no longer possible in the present context. 

In point of socio-affective strategies the students declare that they mostly encourage themselves in 
order to learn a foreign language in the online environment (42%) which belongs to the managing 
emotions and reducing stress criteria, a behaviour absolutely normal given the online learning context, 
when interaction lacks and one needs self-motivation more than ever. On the other hand, they only 
rarely ask for a native speaker’s opinion upon their linguistic performance especially because that they 
are not able to interact directly with a foreigner in order to ask his/her opinion. 

1051



 

 

Cyr (1998:154) [16] mentions three stages to be followed by teachers in order to train students to use 
learning strategies: observing students’ learning strategies, involving the issue of strategies in everyday 
teaching and teachers’ and students’ commonly assessing the strategies used by the latter ones. As far 
as we are concerned we used the questionnaire in order to observe students’ strategies and to help 
trainers to get involved in altering these strategies and increasing their autonomy in learning by taking 
concrete steps during the teaching and learning process. 

In order to develop learners’ communicative competence in second language acquisition by increasing 
the students’ awareness of learning strategies we resorted to the analysis of strengths and weaknesses 
of the foreign language students’ learning strategies. 

Foreign Language Students mix metacognitive and cognitive strategies and they use socio-affective 
strategies less, especially given the context of the online learning and taking into account the social 
restrictions which do not allow them to interact at university or which limit their interaction outside it. The 
strong points related to metacognitive strategies are the fact that they pay attention to the mistakes 
they do and try to correct them (86%), they watch TV, listen to music, read to improve language 
knowledge (84%), they pay attention to newly taught issues (80%). Concerning the cognitive 
strategies we identified three positive aspects: the students answer for themselves the question asked 
aloud by the teacher (96%), they look up the words in a dictionary (78%), they write down/repeat new 
words, idioms which can be helpful (78%); all these aspects are related to the language practice. When 
talking about socio-affective strategies we mention three items with high scores, the first one regarding 
self-encouragement to learn a foreign language within the online system (42%), the second one involves 
cooperation with friends or mates outside lectures (40%), and the third one being related with 
psychological aspects such as managing emotions and reducing stress (32%), respectively the need of 
motivating oneself in online education as compared to the same need during traditional lectures (32%). 

In point of weaknesses we find that students cannot use socio-affective strategies as much as they 
should, focusing on metacognitive strategies, respectively cognitive strategies. Thus, regarding the 
metacognitive strategies, improvements should be made in as far as planning, anticipation (I predict 
linguistic elements helping me achieve a linguistic task -32%; I study by myself something which has 
not been taught yet = 36%) and self-management (“I plan my time to study and revise regularly” - 30%) 
are concerned. Certain aspects related to cognitive strategies are to be improved: memorizing “I 
regularly revise my lessons” (20%), deduction (“I apply a learnt or deduced rule in order to 
produce/understand sentences” – 24%), inferring (“I deduce the meaning from the context without 
looking up in the dictionary” – 26%). As far as the socio-affective strategies which need to be 
improved, the lowest scores are recorded by: “I ask the teacher/the persons who speak to repeat/to 
explain during the online lectures” (14%), “I ask a native speaker’s opinion about my linguistic 
performance” (2%), “I am more scared/hesitant to take risks than during face-to-face lectures” (14%). 

3.1.2 Advantages/Disadvantages of Online Education in Foreign Language Teaching/ Learning 
According to the respondents’ answers, the platform mainly used is Zoom (96%), followed by Skype 
with only 4%, except for the university e-learning platform that is used by all the students. They show 
that there are a lot of advantages when it comes to online teaching/learning.  

72% of the respondents stressed the idea of accessibility/affordability as the main advantage of the 
online teaching/learning, mentioning that it provides faster access to materials without the restrictions 
imposed by distance; students may use them at any moment and have the possibility of reviewing the 
recorded courses as they are available on the E-learning university platform; online education allows a 
higher number of students to attend lectures not compelling them to commute or to live in students’ halls 
or rented flats ; an important factor is also the economic one as the electronic materials do not involve 
any further costs for being copied. 

The next percentage (24%) is recorded by the advantage represented by the facilities that the internet 
provides for language learning (finding new words with the help of search engines, listening to word 
pronunciation, watching videos / pictures, interacting with natives, accessing online forums, chat, 
courses supported by images, videos, etc.) 

Developing different skills comes in with 22% percentage: these skills include technical competences 
-14% - (learning to work with different platforms, discovering new information), linguistic competences 
(oral comprehension/speaking more than in the traditional learning environment - 6%, self-teaching 
(4%), and creativity (2%), the last two ones not occupying a very significant place. 
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Saving time due to the fact that the classes are exclusively online seems to be a relevant factor (14%) 
since no commuting, no waste of time caused by the breaks of one or more hours between the lectures 
are involved.  

10% of respondents consider that multimedia learning materials (graphics, text, audio and video aids, 
sophisticated computer applications, images or interactive power-point presentations) help them better 
understand the difficult topics. 

Two of the advantages perceived by less students seem to be the lower level of pressure / anxiety 
when it comes to giving an answer 6%, and the fact that the emphasis is less on theory and more 
on practice 4%. 
Coming into contact with many more people, facilitating learning in one's own rhythm, in a personal 
style, the completion or listening of the courses can be done gradually and repeatedly, a total feedback, 
in real time, the fact that the student and not the trainer (as it is often the case of traditional education), 
is in the center of attention, make the online teaching an attractive one. 

In spite of the numerous advantages identified, there are also a series of disadvantages. The main 
disadvantage (26%) regards the technical issues, including the sound accuracy which is essential in 
foreign language teaching and studying, a factor bringing along time waste as one needs to ask the 
teacher/the colleagues to repeat; other drawbacks refer to bad internet connection, the waste of time 
caused by reconnecting, technical difficulties when having a dialogue especially when two persons try 
to speak at the same time leading to students’ giving up answering. 

Lack of/reduced interaction student-teacher (24%) or student-student (24%) results in decreasing 
students’ performance in language learning; it also brings along a weaker social interaction as online 
education does not allow a genuine social contact. Less interaction among students gradually leads to 
communication issues or to the impossibility of talking to colleagues in order to prepare the tasks better, 
rare teamwork during courses; the students claim that they do not really know their colleagues. 

The many hours spent in front of the screen result, according to the 16% of the interviewees, to physical 
or mental tiredness and lack of concentration. On the other side, an equal percentage (16%) mention 
a set of psycho-emotional parameters which can account for the negative perception that students have 
about online education, among which the decrease of motivation in studying, in taking part in lectures 
as compared to the onsite ones, the increase of the stress level because of the fear that one may fail at 
an exam because of a bad internet connection or because the exam topics are more difficult than usually 
in order to prevent cheating. The respondents also declare that they have reticence in asking / answering 
questions because of their perception that time passes too quickly, that communication is more difficult; 
the possibility of verbal interaction is lower and online education does not allow a full expression of 
emotions. 

Surprisingly enough, a minor percentage of the interviewed students (4%) mentioned the lack of 
technical skills leading to discouragement and to a decreased motivation and, respectively, the 
absence of any disadvantage (4%). 

Our survey revealed as well some aspects related to what the students consider that teachers could 
do to improve the online educational process. An important percentage (30%) is recorded by the 
suggestion that teachers should organize very interesting, interactive and innovative activities 
(interactive games, debates, power-point presentations, discussions, video-clips) in order to motivate 
and captivate students. The respondents consider that the educators should lay the accent on team 
work, create a pleasant atmosphere, be eager to listen to all students’ opinions, and communicate with 
each student (12%). At the same time, teachers should provide a wide range of materials and 
information (8%), explaining the topics using teaching aids such as pictures, drawings, diagrams (8%); 
it is advisable for the teachers to make sure that all the students understand the requirements (10%), 
and they should correct them gently (10%). Other aspects mentioned include the preparation of a clear, 
relevant and well-structured lectures (6%), teachers being more understanding, not hurrying when 
delivering lectures (4%) encouraging and supporting students (4%). 

Instruction involving affective factors and socio-affective strategies can promote and facilitate the 
process of foreign language learning by stimulating students to have deeper thoughts about their 
learning state as well as the affective factors. Affect (beliefs, attitudes, anxiety, motivation, etc.) should 
not be neglected at all in the educational process, since affective factors ''link what is important for us to 
the world of people, things, and happenings'' (Arnold & Brown 1999:2) [17]. According to Arnold (1999) 
[18], and Hildebrandt (2016:118) [19] attention and language learning can benefit mutually.  
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4 CONCLUSIONS 
When it comes to language learning it is a well-known fact that the methods and the materials for 
students relate to a number of new structures, functions, rules, and skills which make students focus 
more on memorizing vocabulary, on understanding the language, and compensating for knowledge 
gaps than paying attention to the affective aspects of language learning.  

Our study reveals important elements related to cognitive and metacognitive strategies which are almost 
equally used by students. However, during pandemic, students are more likely to approach the foreign 
language learning process by means of metacognitive strategies. They seem to be slightly changed as 
compared to the ones identified in the study we conducted in 2012 when the students declare to favour 
cognitive strategies. The remote education has probably made every student more aware of the need 
to reconsider his/her learning strategies, due to his/her understanding of the fact that the teachers 
cannot provide the same type of interaction and the same amount of explanations as they used before. 
On the other side, socio-affective strategies are the least involved in acquiring linguistic competences 
because of a decreased level of interaction; we note that these strategies recorded a low score in our 
previous study, but not as low as the one identified in the present study. The factor which seems to be 
responsible for this score is students’ hesitation to interact. It is important to note that in this context 
when keeping distance has meant staying healthy, students seem less eager to initiate interaction 
(hesitation to ask questions, to give opinions, to reply, to take risks, etc.). 

Students and teachers should realize that they do not necessarily need to work more, but simply need 
to be more aware of affective factors, use language strategies better, and organize their efforts more 
effectively. Teachers should create a relaxed and comfortable classroom and incorporate classroom 
activities into their lessons that directly get students to eliminate learning anxieties, concerns, etc. as 
“student engagement in online learning is very important because online learners seem to have fewer 
opportunities to be engaged with the institution. Hence, it is essential to create multiple opportunities for 
student engagement in the online environment.” (Martin ; Bolliger, 2018:206) [20] 

As we mentioned in our subsection related to advantages/disadvantages of online education in foreign 
language teaching/learning, the two milestones have been placed between the accessibility given by 
remote facilities and the technical issues which might perturbate the entire educational process.  

What the pandemic has revealed about the role of school is that a substantial part of its support capacity 
comes through human connection. There is no way for humans to put on a scale the importance of 
education against the uncertainty of a pandemic. Students crave for the stability of well settled rules, 
class schedules even if they often rebel against them. The importance of education in society is 
theoretically asserted, but beyond the declarative level, education mainly remains undervalued and 
underfund. 
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Abstract  
Mobile wearable technology is becoming increasingly common, especially in fields like fitness, health, 
and sports. Wearable technology supports and motivates users, keeps track of their performance, and 
provides individual feedback. There is also a high potential for this technology to be applied in sports 
education, in particular for supporting task design and distribution. Sensors can provide additional 
feedback about student performance and therefore support the decisions of teachers. In this paper, we 
present user and usability testing of a task-support system under extreme conditions (a real teaching 
situation in cold weather).  Teachers were found to have high motivation to use the task-support 
system, due to the support it provides to their teaching approach through both technological and 
pedagogical dimensions. The system presented in this paper provides useful context for usage of 
sensors in higher education. The system also provides teachers with a new opportunity to utilize 
sensor technology to enhance their teaching through remote coaching, collection of training data, 
personalized learning task design and increased communication between teachers and students. 

Keywords: mobile learning, usability, user testing, human-centered design.  

1 INTRODUCTION 
Despite rising availability, innovative mobile and wearable technologies are seldom integrated into 
teaching in higher education. To successfully integrate these technologies, we first need to understand 
the needs and requirements of teachers and then examine how to appropriately support teachers 
through technology. 

In this project, we focused on supporting teachers, and therefore conducted a teaching context 
analysis. During the planning phase and pre analysis for this research, we found task design and 
distribution to be an area that teachers expressed a huge need for support. Currently these areas are 
rarely supported through technology [1].  

The main problems in this area are task feedback and communication of results, which are closely 
connected to the problem of task design and distribution. In the case of outdoor education (e.g., skiing 
and snowboarding), teachers are dealing with a changing and flexible environment, which requires 
similarly flexible and highly adaptive technology solutions to successfully support teachers. Another 
factor that needs to be taken into consideration is that there are face-to-face teaching situations as 
well as independent practice phases, where the teacher is not within a close range of the students. 

As expressed by the teachers, technological solutions should contribute to a user experience of 
support, rather than taking away the teacher’s agency in decision making [1] [2]. We therefore aimed 
to provide a system to support task handling (design, distribution, and tracking) in teaching situations. 
With the high demand for flexible and adaptive technologies, we researched solutions using mobile 
and wearable technology. These technologies can respond to the teachers’ demand for support, as 
well as offer rich possibilities for integration of personalized user and sensor information.  

A mobile device and a wearable device were used as a task-support system to capture user 
information and support teachers in a range of flexible, situational, and context-relevant tasks. User 
information was used to trigger tasks and to record student progress throughout the tasks. Since 
interactive student-teacher support was identified as one of the main factors that teachers looked for in 
technology solutions, emphasis was placed on making task information readily available.  

It was found that a system that dynamically adjusts tasks depending on conditions and allows the 
building of conditioned tasks and recommendations for students can help to increase the information 
exchange and interaction between teachers and students. After the testing, teachers expressed an 
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increased motivation to use the task-support system due to the increased interaction, communication, 
and support that it facilitated. 

2 CONTEXT OF TEACHING SKIING AND SNOWBOARDING 
Outdoor and sports education is an extremely broad field.  Courses call for a wide range of specialized 
equipment, locations, and teaching methods, each with their own specific needs and requirements. This 
study focuses on a course in alpine sports as a primary use case, with teachers as the main 
stakeholders. The results of this study can be expanded to provide a broader perspective on education 
support.  

The course used for user testing, shaping, and influencing the research and system design is outlined 
as follows. The course ‘alpine sports’ includes the three disciplines Alpine Skiing, Telemark Skiing and 
Snowboarding. The whole course was taught over 5 days in Hemsedal, Norway. The target group was 
sports teachers and students. Students are sorted by skill level into different groups, each with a 
different teacher to cover all three disciplines. The structure of the course is as follows: 

• One discipline is taught for an entire day. 
• Groups rotate through each discipline over the first 3 days. 

• Each discipline has a beginner and an advanced group (6 groups running in parallel). 
• The first 3 days consist of basic training in each discipline. After that, students can choose 

which discipline to deepen their knowledge in on the 4th day. 

• Every day offers independent practice time in the afternoon. 
• The last day mainly consists of independent practice in a chosen discipline.  

The day starts with a joint breakfast in the morning that is used as a briefing time. During breakfast, 
students can collect any missing equipment. Teachers also check their schedules which includes 
checking in with other teachers about slope conditions, ideas, and plans for the day. After that, the 
groups are formed (alpine, telemark, snowboarding). 2-3 teachers are allocated to each discipline. 
There are usually 1-2 teachers per discipline group to allow students to be split into beginner and 
advanced levels. When there are more than 2 teachers available per discipline, 2 teachers usually 
provide support to the beginner groups and monitor their safety. Regardless of the skill level of the 
students (beginner or advanced), the teaching structure is similar in every group. Usually, advanced 
students show faster progress and can therefore explore more complex and advanced tasks. The day 
is structured into theoretical lessons, practical training, independent training, and breaks.  

Learning skiing or snowboarding is done step-by-step, training different skills individually. Teachers of 
the course use a hierarchical structure of learning tasks, which broadens in the higher skill regions. 
This means that more advanced students can take more directions in training. This usually requires 
specialized and structured tasks for specific skill regions. It was noted that skill level and the type of 
learning task strongly influences where a learner can go for their independent practice: which lifts they 
can take, and which terrain is needed.  

The terrain difficulty in alpine sports is usually marked using colors: green, blue, red, black, (double 
black, triple black). During training, it is often not necessary to have a specific slope, rather than a 
difficulty level, so sometimes tasks only have to indicate the terrain difficulty. However, in other cases, 
a specific location with a unique terrain is needed (e.g., a very wide flat part of a slope). In addition, it 
should be noted that the weather and terrain conditions in alpine sports vary a lot and have an impact 
on what training can be undertaken during the day. The same location (slope) can be different 
depending on the weather or even time of the day (ice, melting of snow, snowfall, usage of the slope, 
and more). This means that the right learning tasks depend on a variety of factors: students’ skills, 
time, location, terrain, and weather conditions. The rule is that every group has to complete basic 
tasks, however every group is different and learns at a different pace. It falls on the teacher to adjust 
the learning tasks according to the group’s progress and needs. 

3 WEARABLES IN SPORTS EDUCATION 
Similar to the emergence of e-learning technology in education, mobile and sensor technologies are 
becoming increasingly popular in the fields of sports and fitness [3]. To combine both, possible use 
cases have to be determined, including which sensors or wearables can be used in which situation. 
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Potential usage and purposes of sensor tracking for sports are a good indicator as to what can be 
used in sports education as well. There is currently little research in the field of emerging sensor 
technology usage for (sports) education. However, a range of other fields can provide directions for 
potential use of sensor technology in education [4]. It was found that educators are not equipped to 
harness the full potential of wearables for teaching and learning. They also demonstrate an 
underappreciation for the wearable’s action potential or affordances [4]. 

An initial indication of potential applications of wearable sensor technology in sports education is 
researching products that are currently available on the market. Currently, available devices can be 
grouped into the following main categories: Wrist bands, smart watches, waist bands, smart rings, 
head mounted displays, and smartphones (e.g., worn in holders). Wearables can consist of several 
types of sensors or can possibly visualize relevant data to the user. The most common wearables can 
measure (or detect via external sources) location, using the Global Positioning System (GPS), time, 
weather (e.g., air pressure, humidity, light/darkness, temperature), movement or speed (using GPS 
and accelerometer), heart rate [5], heart rate variability and galvanic skin response/ skin conductivity 
(GSR) [6]. The interpretation of the data is often presented as activity level of the user, showing steps 
taken, calories burned, distance travelled, pace/speed of the workout, as well as heart rate intensity 
level.  

Generally, devices inform users about prolonged periods of inactivity [6] and include wearing 
detection, sleep detection and gesture recognition [7]. The motivation for the users to have this form of 
data collection and possible data interpretation is often to have a quantified self [6]. In some cases, 
tracking in wearables is used to determine highly specific actions, e.g., tracking a climbing route for the 
user (rock climbing). This is demonstrated in the research of Kalyanaraman, Ranjan & Whitehouse [8]. 
In this instance, instead of having to take pictures of the climbing route, wearable sensors could help 
to track those routes to analyze the exact route taken. Another example for the specific use of 
wearables can be found in the research of Nylander, Jacobsson & Tholander [9], where wearables are 
used to analyze and enhance runners’ techniques.  

In research into sports education, Alhonsuo, Hapuli, Virtanen, Colley & Häkkilä [10] found that wearing 
tracking devices alone, could lead to a better performance in hockey. In the research of de Freitas and 
Levene [11], it is clear that mobile technology and wearables can be used for more than just access to 
lecture material while on the go. One example of this is glasses that can be used to augment a real 
place with information or offer virtual tours for learning and exploration. There is existing research on 
the use of smart glasses in education [12] [13], however there was no focus on sensor measurement 
or interpretation to enhance learning and teaching processes.  

Existing work in the field of wearables or sensor usage in sports suggests the use of tracking 
information to improve techniques, motivation and effectiveness of performance or training. 
Suggesting or triggering tasks or activities, based on collected data, is largely missing. Information is 
gathered and presented to the users rather directly, without further interpretation or activity 
recommendations based on collected data. Data gathered can be used to personalize and improve the 
learning task flow for students. In addition, teachers can benefit from an improved overview of their 
students’ progress. 

4 METHODOLOGY 
During this research, a human-centered design process was undertaken according to ISO 9241 - 210 
[14]. This flexible, highly iterative, and design-based approach [15] involves the users from the initial 
stages and continues to do so at every iterative stage. This paper describes the outcomes of two 
testing phases that involved analysis, design, and development phases in between them. The 
outcomes of testing in this paper can be used to start the fourth iteration of system design. The 
research began without a specific use case, and the early stages were designed for the general case 
of teaching in higher education. The results of these phases were used to design and develop a 
special approach for outdoor education. The goal of the specialized use case was to obtain more 
concrete detail about how to integrate sensors and measure data meaningfully. Usability testing and 
user experience design were placed at the center of this stage.  

The main stakeholders for this project are sports teachers in higher education and the students 
participating in the selected course. A course on alpine sports was selected due to the rich variety of 
tasks involved in learning. The progress of these tasks be supported through mobile technology and 
therefore support the stages of ideation, analysis, and testing for this research.  
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In the context of use analysis, teaching sessions were observed and recorded for post analysis. The 
observation period was selected to analyze the teaching processes with and without the introduction of 
the system.  

Testing with students consisted of the observation phase as well as system testing. Students were 
asked to try out the sensor logging system including a smartwatch and a mobile phone. Students 
observing the system testing were also invited to give comments and feedback. The system testing 
mainly focused on proof-of-concept issues, the feasibility of the system and usability of smartwatches 
during alpine sports and associated weather conditions.  

Testing with the teachers was more extensive and consisted of observations, multiple interview 
phases, user/usability testing including the prototypes, and a survey (post user testing). In total 8 
teachers joined the first phase of testing and 7 the second. 

5 DYNAMIC LEARNING TASK DESIGN FOR OUTDOOR EDUCATION 
The concept of dynamic learning task design (Dynamic Questing: DynQ) is based on the teachers’ 
wishes to keep a close interaction with the students, the need to give feedback and have 
communication while the student is not supervised. A concept that covers the processes of teacher-
student communication while also allowing the teacher to shape the learning process is learning task 
design, distribution, and feedback [16]. Learning tasks are central, especially in the self-paced learning 
phases in outdoor education, but also during the training sessions with the teacher.  

The dynamic learning task design concept supports the teacher mainly through using an experiential 
learning approach. To shape a system that can support a dynamic task design and distribution process 
during teaching, it is important to know how the course is structured. Since this concept should support 
the teacher and not replace them, primary focus is placed within phase 3, the independent practice 
phase for the students. However, the concept design should be open enough to be able to address all 3 
phases if necessary. Therefore, the concept design as well as the task design within the concept should 
not only support independent practice, but also experimentation and reflection during the lecture phases. 

5.1 Conceptual Design of the Tasks 
Knowing that tasks have a central role in teaching as well as in many games, we analyzed how games 
deal with task distribution [16]. From the analysis of how games deal with tasks, we found that games 
often adapt tasks to the user’s needs based on their context. Adapting these ideas for the DynQ 
concept means including dynamically occurring, flexible and on-demand tasks. To achieve this, the 
concept consists of three major core elements. In addition to regular known task elements, in non-
technology supported teaching, dynamic task dependencies, so called triggers, sensor logging, and 
feedback generation are added. Triggers are the underlying factors determining when a task is 
displayed. 

A trigger can be the state of the student (e.g., the student’s location, or number of completed tasks) or 
an achievement (e.g., reached a certain speed), or a combination of both. Including triggers enables 
flexibility as to when tasks appear for the students. The sensor logging component provides measured 
data which can be used for the creation of triggers as well as for feedback. A task can have multiple 
triggers. Collected data can be used for visual feedback for students or teachers. The system enables 
teachers to prepare tasks for different conditions, like time, skill level and locations. 

During the teaching, or independent training, students can discover new tasks depending on their 
individual context (tasks appear as soon as a trigger is met), which supports personalized learning. 
Additionally, students are supported in creating knowledge through active experimentation, as a 
realization of experiential learning. Therefore, students trigger different tasks depending on their 
progress, which leads to personalized learning paths.  

5.2 Learning Task Design 
The task design in the beginning was inspired by task design approaches for games (title, short 
description, long description, task progress, affiliated people, resources, target items, target 
location(s), reward(s)) as well as commonly known task elements in teaching (title, task description, 
related resources (books, paper, links), expected outcomes) [2]. 
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However, during user testing we found that some aspects from games were not as useful, but others 
were required. An example task structure can be found in Table 1. Tasks should be easily 
discoverable and identifiable by the users; therefore, a title is important. In the description, everything 
that students need to know has to be noted. This includes everything from task steps to hints, problem 
solving approaches and links to resources if necessary. A brief summary of these key points is 
displayed in a format which could be easily displayed on a smartwatch. 

 
Figure 1. (1) Task creation in the prototype. (2) Prototype showing location on the slopes.  

(3) Prototype including a smartwatch used by a student. 

The difficulty level helps students to decide which tasks are appropriate. Additional media, e.g., pictures 
and videos, can be used to present the correct technique or common mistakes. The location(s), if 
required can be indicated using Google Maps. Tasks must be adapted according to environmental 
conditions as well as individual student needs, which is why tasks have dependencies. Dependencies 
can be previous tasks, a specific time, a location, or an achievement (measured by sensors). Teachers 
can decide if tasks are shown or hidden by default, so that only students who meet all requirements will 
get to see them. Badges (filetype: image) could be added as rewards and used as triggers (due to 
measured and saved sensor data). For some tasks, sensor feedback is useful for both the students and 
the teacher.  

Table 1. A snowboarding beginner task in the DynQ task structure. 

Course: Snowboarding (beginner) 

Title: Stop (using heel press) 

Description: Stand with your entire body facing downhill and your board across the incline. Feet and 
shoulders are parallel, your knees are bent and stay low. Concentrate on what snowboard 
edging/ edge control feels like when increasing and lowering the board angle. Press your 
heels into the back of the board (into the hill) and lift your toes simultaneously. You should 
be able to feel the stopping and letting go movement when changing the angle of the 
board. 

Short description: Press heels while lifting toes to stop. 

Difficulty: Easy 

Media: <attached images or video> 

Location: Easy/ gradual or beginner slope. (map shown) 
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Dependencies: Previous tasks: (1) Skating, (2) Stopping with one foot out 
Location dependency: <location coordinates of a flat surface/ easy slope> 

Hidden/shown: Always shown, but unavailable until dependencies are met. 

Badges: - 

Sensors used: Acceleration sensor (counting number of accelerations) and GPS and time for highest speed. 

6 USER EXERIENCE AND USER TESTING RESULTS 
It is important to not only test by building and using a prototype, but also to test the concept behind it. 
In this case, it is important that users understand the concept of dynamic tasks and how they are 
designed in the system. To evaluate the concept of dynamic tasks and undertake a proof of concept, 
the following questions were used as a guideline: 

1 Can the concept of dynamic tasks be easily understood? 
2 What challenges do teachers have in designing learning tasks using the concept of dynamic 

tasks? 

6.1 System Testing and Evaluation 
The system structure needs to support the flexibility of the dynamic task concept. Mobile and wearable 
devices provide mobility and support that flexibility. They also support sensors to measure the user’s 
progress. Sensor data is exchanged between the watch and the phone, as well as between the watch 
and long-term storage, which is a cloud solution (firebase) in our case.  

The hardware devices chosen for this project are Sony Xperia Z5 (Android) and Smartwatch 3. The 
communication between the two devices uses Bluetooth, whereas the communication between the 
mobile phone and the cloud storage uses mobile data/Wi-Fi. The smartwatch adds two components to 
the setup: (1) an additional measuring device (some smartwatches have more or other sensors than 
mobile phones, for example heart rate sensors) and (2), an alternative interface for interaction. In this 
use case, an additional interface for interaction is needed. During training, students rarely used their 
phones since they can easily be lost and complex interactions on the smartphone screen can be 
affected by the cold temperatures (around -15 degrees).  

System testing was conducted for major proof-of-concept decisions as well as functional, and 
nonfunctional (organizational and qualitative) requirements. Some of the proof-of-concept decisions 
are back-end solutions, and some of them are graphical user interface (GUI) implementations. One of 
the important back-end tests concerned communication between the sensor devices, i.e. the 
smartwatch and the smartphone. Another important communication and data flow between the local 
storage of the smartphone and the cloud storage was tested. The solution needs to be able to handle 
time spans without network connection and be able to locally store the sensor data on both the watch 
and the phone, if necessary. To this end, the interval of data logging was adjusted multiple times to 
allow for longer logging without losing the required accuracy. To save storage, only a detected major 
change in location starts the location logging (i.e., saving the position of the student in the database 
over the course of a task). In general, sensors should not log continuously but started and stopped 
during active practicing (sensed by movement or heart rate) or learning task progression (while a task 
is started) to save battery. 

The GUI must represent the user interaction possibilities, also connected to the design of affordances. 
The GUI was heavily changed over the course of the three different prototypes, with varying 
affordances and actual functions shown to the users. It became obvious that task creation, as the main 
function that teachers need to use, needs to be accessible with only a few interactions. The following 
system requirements and proof-of-concept aspects have been tested: 

• Data transfer and communication between the smartwatch and the smartphone. 

• Data transfer and communication between the smartwatch and the cloud storage. 
• Starting and ending tasks from the phone (with the watch’s response). 

• Starting and ending tasks from watch (with phone response). 
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• Upon ending a task or manual stopping of data logging: data must be stored locally on the 
watch. 

• When a Bluetooth connection (after the connection was lost) between phone and watch is 
established, the watch transfers logged data to the phone. 

• When an internet/cellular connection is established (after the connection was lost) between 
phone and cloud storage, data are sent to the cloud storage/database. 

• Automatic local storage must be undertaken if there is no connection between devices or the 
database and devices. 

• Accurate but efficient logging intervals are necessary for saving battery life and storage while 
maintaining accuracy. 

• Only logging when necessary (for example: start GPS logging on position change) 
• User interface interactions, such as touch gestures, must be simple to also support users with 

gloves. 
• Easy to understand learning task creation interface for the teachers (which supports the DynQ 

concept: creating triggers and choosing sensors to log for triggers and feedback). 

Most problems and limitations lie in the areas of communication between devices and cloud storage 
when students are in a zone without cellular connection/Wi-Fi for a long time. 

6.2 The UX of Task and Sensor Data 
From user testing we found that the recorded data must be specified. In creating the tasks, the 
teachers must define which sensor data should be recorded. The available sensor data or recordings 
are time, acceleration, speed, and location (GPS). However, giving the teachers the option to choose 
sensors for logging, is too difficult for most teachers. For a better user experience, sensor logging 
options should be mapped to useful learning task logging options. Examples expressed by teachers 
are: Average speed during a task, maximum speed during a task, highest acceleration (for some 
tasks) over a certain amount of time, number of accelerations, and time spent doing a task/ completion 
time. 

Similarly, it was found that giving the full freedom of all theoretical possibilities to use sensor data as 
task-triggers is too difficult to handle for teachers. Therefore, we predefined the trigger possibilities, 
giving teachers a limited but defined choice. Those triggers can be: 

• The student can reach a certain speed (in km/h) (comparing to the saved maximum speed 
reached by a student). 

• The student can maintain a speed over some time/ minutes (using previous speed data 
compared to their timestamps, or directly comparing to the average speed data). 

• The student stays under a certain speed. 

• The student has spent a minimum number of hours/ minutes of independent practice (related to 
time in task(s) total). 

6.3 User Interaction Flow 
Designing for a usable and as useful perceived application, interactions with the most important 
workflows must be short and understandable. In this case, the most important workflow is the creation 
of tasks. The teacher should find it right away and directly enter the task creation area. In the early 
prototype, teachers had to find their course in the list of courses before creating a task. We found that 
the affiliated course is a crucial factor but can be chosen as part of the task creation process. 

Our initial task creation interface featured many separate descriptive (text) input fields for specialized 
task features such as “affiliated people, short and long description, and resources”. We found that 
teachers were rather confused about these specialized fields. If teachers are to describe those task 
features, they can do that in a general open descriptive text as well. From that we found that the 
descriptive text field should support text layout and structure, so that teachers can visualize 
differences in the description and highlight parts of it.  
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As described in Section 6.2 on task and sensor data, the teacher needs to be able to select what data 
should be measured and saved during task execution. The interface has to offer selection possibilities, 
and a blank space reserved for specialization. Affordances about the selection possibilities and the 
need to define them have to be perceivable to the users. If a required field is left blank, the sensors 
cannot measure, so a task should respond with an error message prior to saving.  

The integration of task dependencies into the interface and how the teacher interacts with them is a 
critical factor. As described before, the interaction possibilities need to be limited, but also kept quite 
open in terms of combinations. This implies, that the sensor usage, what is constantly measured and 
saved by the sensors, is limited, and must be pre-defined. From these pre-defined options, in theory, 
the teacher should be able to select as many as necessary for the task to show up. The dependencies 
do not only feature what is perceived as sensor data but can also build upon components of (day) 
time, hours spent, location reached (GPS) or (previous) tasks done. All this information must be saved 
for every student to allow for its usage during the independent training phase of the teaching for 
individual task triggering. 

6.4 Multimedia Content Requirements 
The teachers expressed a need for enriching the task with multimedia content, such as pictures, gifs 
or videos for demonstration and explanation purposes. In skiing and snowboarding, the learning 
progress highly depends on observing and understanding the correct techniques. Most teachers 
explicitly mentioned that speed and acceleration are not in focus within the original teaching approach. 
The most important thing is how students move their body and for that, a teacher demonstrating how it 
is done, or a video is helpful. Practicing the correct technique and students realizing the difference 
between what they think they are doing versus what they are actually doing is one of the most 
important aspects of this learning process. This led to requirements of integrated video recordings as 
feedback, as well as self-evaluation, demonstration, and explanatory material for the teachers.  

6.5 Learning Task Location 
After the first user testing, we realized that the location of the learning task is central in this project. 
Therefore, in the updated prototype, we implemented optional start and end locations for tasks. The 
location (GPS) is the most used and understood sensor during the testing of the teachers’ task 
creation process. Creating location-dependent tasks must be supported visually. Teachers expressed 
the need for map integration to pick start and end location for their tasks. For this, integration of 
Google Maps was undertaken, since it is commonly used and known by most users (Fig. 1, (1) and 
(2)). By clicking on a button to add the start location, users are sent to Google Maps, starting off with 
showing their current position. From there, the start location can be chosen and selected. The process 
for choosing the end location is done in the same way, using a different button next to the start 
location in the interface. To confirm the selection, showing a visual representation of the location(s) in 
the app helps the user to know if everything was done correctly. We found the following issues and 
requirements from user testing. 

• The behavior of map and selection marker highly impacts the user experience. Following 
standards is a must to ensure better understandability of interaction possibilities. 

• The end-location selection should show the map of the start location, not again the user’s 
current location. 

• Both start and end-location should be visible on the final map. 

• Start and end-location should be movable within the same map. 

Since there is a difference between the sole function of informing the students about a task location 
versus creating a hidden task that shows up upon reaching a specific location, the interface must 
provide understandable guidance to create both. If the start and end-location (or only the start) is 
chosen, an additional interaction possibility must enable to show/hide a task. Further on, optionally 
another marker can be used to indicate where and in which radius the task should pop up at the user’s 
task list and as a notification on the watch. Another possibility is to enable automated task 
starting/ending and tracking based on start and end location. If the teacher is interested in the data, it 
must be possible to automatically start and stop the task based on the students’ GPS. It also lessens 
the requirement of direct interaction with devices for the students but increases the risk of wrong data 
due to connection issues and lack of GPS data. 
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Another aspect, that the system could support would be about finding lost students and checking up 
on missing team members. One snowboard teacher expressed that “Using the drag lifts is a test. 
Usually, I lose at least one student during that task.” Having marked locations, meet-up points or being 
able to check the location of students would help in situations like that. 

6.6 Student’s Perspective on Learning Task Design 
Students were asked about their experiences during the courses. 21 students provided written 
feedback. Students from alpine skiing (4 beginners, 1 advanced), telemark-skiing (7 beginners, 0 
advanced) and snowboarding (6 beginners, 3 advanced) answered questions about their course, skill 
level, the best, worst and most surprising learning task experience of the day. All students described 
the positive impact of feeling the progression of learning new skills based on the guidance and tasks 
given by the teacher. Also described as positive experiences were learning a new technique, 
understanding, and mastering techniques based on the teacher’s explanations and guidance. Even 
advanced students achieved further understanding and obtained a new perspective on their training 
due to the teacher’s feedback. 

The challenge of fast progression, connected to be motivated and pushed further by the teacher, was 
appreciated by most students. In addition, individual feedback was appreciated by most students. 
Advanced students appreciated being challenged to get out of their comfort zones, realizing that they 
can still learn new techniques. Negative experiences were mainly connected to poor weather 
conditions and long waiting times for individual feedback. With group sizes up to around 15 students, 
waiting time in front of lifts and re-grouping time was noticeable. Beginner students also experienced 
long waiting times, because they had to go one-by-one to get feedback from the teacher (and safety 
reasons). Another critical issue is the cold, which is especially noticeable while sitting in the lift and 
waiting during lessons. Snowboarding beginners suffer especially during these times because they 
have to sit down, whereas skiing students can easily wait while standing. Another student described a 
mismatch between task progression and the progression of individual students as a critical 
experience. One student who was sent to the advanced group described: “I should have realized my 
own limitations. He [the teacher] wanted us to ollie [a snowboard technique for jumping]. That was the 
worst (scary).” However, most students were only able to leave their comfort zone and challenge 
themselves with the help and guidance of a teacher. 

7 DISCUSSION AND CONCLUSION 
DynQ should not only support skiing and snowboarding but learning and teaching in higher education 
in general. Some of the requirements that were identified through this study, although interesting, were 
very specific to (alpine) sports. For example, teachers emphasized the need for video analysis of the 
students’ performance (recording, slow motion, annotating and sending of video analysis).  

Teaching skiing and snowboarding is an extreme task in many ways. Weather conditions and lack of 
cellular networks placed high demand on technological solutions. Batteries discharge quickly, and 
touch screens stop working due to very low temperatures. Users wear thick clothes, which restrict 
movement and interaction possibilities and the storage for equipment is limited. Students should not 
wear backpacks during training. For a safer and quicker interaction, e.g., smartwatches worn over 
clothes could be used. Possible interaction through voice commands can be utilized when the 
temperature is very low, and gloves are unsafe to remove.  

Another critical dimension is the creation of tasks for an entire course. Teachers created tasks during 
testing using mobile phones only, which caused frustration during the writing process and resulted in 
using short text descriptions. A desktop version is needed to create tasks for a whole course, with the 
possibility of copying text from other sources. Generally, easier solutions for formatting and a better 
overview of long texts would be desirable. However, teachers expressed a desire for a mobile version 
to create flexible tasks on the go, during teaching, breaks or generally spontaneously anywhere. Some 
teachers expressed interest in using the system for broadcasting information, e.g.: “Do not train on 
that slope today because of avalanche danger! Please use another slope instead.” 

In conclusion, the current lack of integration of sensor technology in higher education is mostly due to 
a lack of perceived usefulness and context-fitting technology. Despite this, there are numerous 
possibilities for valuable sensor integration, especially in the environment of outdoor/sports education. 
Environmental factors, support and enhance the usage of wearable devices and offer potential to 
enrich learning and teaching. Sensor measurements can provide required input to personalize learning 
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tasks to encourage learning and teaching. Often, research into sensor integration focuses on accuracy 
and optimization. We found that even simple measurements can provide feedback for teachers, 
proving the potential for creation of new learning tasks.  Even simple measurements can provide 
teachers with more freedom in their teaching approach and increase their motivation to utilize 
innovative technologies in their teaching. 
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Abstract 
Both in the business world and in the educational system, sustainability has been incorporated in 
recent years, although in the USA, in the fields of Engineering and Technology, this was done at the 
end of the 20th century. However, in many cases, there is still a lack of habit and culture to elaborate, 
work on and introduce sustainability in daily tasks or projects in engineering degrees. 

There are many different interpretations, views and nuances about what sustainability is, and how it 
can be included in academic studies. In our case, a project has been developed in which different 
fields of the Telecommunications Engineering degree have been included in order to encourage 
student participation, so that sustainability is included at the same time as the degree course. 

In addition, a study was carried out among first-year students regarding their opinion on various 
aspects of sustainability and its possible application within the degree subjects. The results of this 
study are also presented in this paper. 

Keywords: Sustainability, Higher Education, competences, Engineering. 

1 INTRODUCTION 
The need to take sustainability into account when planning an engineering project comes naturally if 
we want to be consistent with our environment and ourselves, but at present there are practically no 
mechanisms to define and assess the sustainability of a project. 

Sustainable development is a concept that does not seem to be clear to most people, although the 
core of the concept is easily understood. Normally, the view on sustainable development does not 
focus on the elaboration of theories centred on the environment-development contradiction, but is 
directed towards the search for compatibility between environmentally sensitive and non-
environmentally sensitive forms of development [1]. On the other hand, there is a tendency in scientific 
thought to develop models to overcome this contradiction, as is the intention of the aforementioned 
concept [2], which appeared in the study presented by the United Nations Commission on 
Environment and Development in 1987, known as the Brundtland Report [3]. In this report it is defined 
as development that meets the needs of the present generation without compromising the ability of 
future generations to meet their own needs. 

This definition has a proactive character, as the present is designed on the basis of knowledge of the 
needs and problems of future generations. In other words, preserving the environment for future 
generations is taken into account and respected when acting or planning to act in the present. Since 
his proposal, the concept of sustainable development has begun to evolve towards the concept of 
sustainability, seen as a systemic property. In a more updated form, sustainability, according to García 
et al. [4], is accepted by the Sectoral Commission on Environmental Quality, Sustainable Development 
and Risk Prevention of Spanish Universities [5], as a concept that includes the search for 
environmental quality, social justice and an equitable and viable economy in the long term. 

The concept of sustainability is currently examined from three types of models: normative, analytical 
and systemic [6]. Thus, the proposed definition of the Brundtland Report is a reflection of the 
normative character of the model used, which is operational as it is based on consensus processes 
between affected and interested parties, while the analytical ones are based on the cause-effect 
principle of the natural sciences as well as on the concepts of resilience, energy and entropy. 
Systemic ones, which is the third group, have their foundations in General Systems Theory and non-
linear thermodynamics [7]. 
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In the current sustainability crisis facing humanity, where climate change, the unequal distribution of 
goods, and the poverty (economic, energy, resources, etc.) suffered by certain regions of the world, a 
special place is occupied by the energy problem. This energy problem is above all of a social nature, 
given that the very evolution of society has been linked to the development and use of different forms 
of energy, as well as its technologies [8]. 

2 SUSTAINABILITY AND UNIVERSITY 
It is becoming increasingly common, both at pre-university level and in the university education 
system, to integrate sustainability [9 - 13], which can be seen as a special type of knowledge in which 
both attitudinal and value learning are salient [14]. In this context, sustainability can be seen as a 
value contextualised to the profession, which finds its cognitive support in the concept of sustainability 
of development, taken in its environmental, social and economic dimensions [15]. 

According to some authors, the university educational model should be directed towards an integration 
of education, research and social contribution to sustainability [16]. Furthermore, they point out that of 
the many challenges, the main one for higher education institutions is how to identify and implement 
the core mission of the university in terms of current research [17]. 

What is certain is that training for sustainability in the university requires the integration of various 
approaches, which make it easier to offer a sustainable perspective to the training process of the 
professional. Several authors [18 – 20] point out some of these approaches: (a) integrative thinking 
approach; (b) interdisciplinary approach; (c) problematizing approach; (d) cooperative and dialogical 
approach; (e) constructive approach to values; (5) engagement and action approach; (f) positive 
approach to conflict; (g) socio-affective approach; and (h) multicultural approach. 

García et al. [4] reiterate that the inclusion of sustainability in university classrooms is not possible if 
teachers do not work from sustainable perspectives. At Chalmers University of Technology in 
Gothenburg, Holmberg et al., in their strategy for achieving change towards sustainability, propose 
three different strands of activities in their Education for Sustainable Development (ESD) project: 1) 
work to improve the quality of mandatory courses on sustainable development; 2) efforts to integrate 
ESD into educational programmes; and 3) work to collect and spread information on good teaching 
practices within ESD [21]. 

There are several engineering degrees, each with a profile oriented towards one of the technical 
branches of engineering. But, in general, for all engineering professions, the study of energy in its 
various forms and its sustainable use is important, so that the focus on energy sustainability is 
particularly important for the engineering professions [22]. 

On the other hand, technical universities and engineering faculties have the responsibility to train their 
future graduates with a sustainability perspective in their professional performance, which goes 
beyond the traditional technical training of highly qualified human resources [23]. 

3 SUSTAINABILITY IN OUR UNIVERSITY 
In 2010, the University of the Basque Country (UPV/EHU) approved its own IKD educational model. 
This date coincided with the moment when the EU policy on Higher Education, the so-called Bologna 
process, came into force. Since then, it has developed different institutional programmes to promote 
active and innovative methodologies, to help basic and advanced educational innovation teams, to 
train and stimulate the teaching development of its teaching staff, to evaluate teaching activity, and to 
accredit degrees and centres. Management tools, support and guidance materials have been 
developed and a major effort has been made in terms of joint construction. 

The results, beyond the mandatory monitoring processes, have been specifically measured on two 
occasions. In 2016 through the “EHUn bizi” Survey, carried out by the Teaching Assessment Service, 
which was passed on to students who were completing the degree at that time (3,437 students; 
54.82%); and in 2019 through the UPV/EHU's Transversal Competences Report, carried out by the 
Directorate of Internships and Employability in which teaching and coordination teams have 
participated. The results show that the efforts made illustrate the gains perceived by students in the 
development of relevant transversal competences, but they also highlight the need to seek new 
innovative formulas to stimulate the development of advanced and complex transversal competences 
(critical thinking, leadership, creativity, sustainability, multilingualism and multiculturalism).  
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At the same time, a re-reading of the UPV/EHU's own educational model has been carried out, 
aligning it with current pedagogical orientations, as well as with European political priorities. The result 
is the IKD i3 (teaching, research and sustainability), which consists of multiplying learning by research 
and sustainability, i.e. an exponential growth of each of these terms that enables unprecedented 
processes and products. 

Research and transfer capital must be more fluidly linked to degrees, particularly Bachelor's and 
Master's degrees, since the deepening of complex competences involves incorporating the knowledge 
to research, investigate and innovate into the basic and desirable competences for all students. 

Sustainability is the third component of this exponential formula, on the understanding that the 
capacity to learn multiplied by the capacity to research is not enough if the great challenges facing the 
planet are not brought into focus, and these, at this moment in time, take the form of the SDGs. 
Therefore, these ideas, these points of tension, must be in the minds and actions of all the people who 
participate in the university community, they must be the backbone of courses, subjects, programmes, 
internships, laboratories, mobility and conversations with the social, economic, environmental and 
cultural environment. 

4 INTEGRATION IN THE CURRICULUM: FINAL DEGREE PROJECT 
In the aforementioned direction of including sustainability in the educational model, and considering 
that it can be done from a transversal point of view, one of the options available is the Final Degree 
Project (FDP). The Final Degree Project involves the completion by each student, individually, of a 
project, report or original study under the supervision of one or more directors, which integrates and 
develops the training content received, skills, competences and abilities acquired during the teaching 
period of the Degree. The FDP must be oriented towards the application of the general competences 
associated with the degree, to enable students to search for, manage, organise and interpret relevant 
data, normally in their area of study, in order to make judgements that include a reflection on relevant 
social, scientific, technological or ethical issues, and to facilitate the development of critical, logical and 
creative thinking and judgement. 

With a view to including sustainability in the dissertation, it is considered, according to García et al. [4], 
that an approach based on questions that the student must ask themselves is a more appropriate way 
than designing, for example, a standard template for assessing the sustainability of the project once it 
has been completed. The ultimate goal would be that students, in our case future engineers, perceive 
sustainability as an inherent part of every project and learn to apply this idea in their professional life. 

On the other hand, it is essential to differentiate the concept of FDP, as academic work, from the final 
product resulting from the eventual implementation and use of the product created (if it is the case) 
from the FDP. In other words, the FDP covers all the work carried out by the student during the 
academic project: the project proposal, the preliminary study, the design, the implementation, the 
evaluation and the drafting of the report, among other tasks, and ends at the time of the presentation 
and defence of the project. 

If we want to estimate the effects of considering sustainability in a given project, we must take into 
account, on the one hand, the cost of carrying out the FDP and, on the other hand, the effects 
(sustainable costs and benefits) derived from the possible implementation of the product or service of 
the FDP in real life. Both effects are independent and it will be very important to identify each one 
separately, even if the second one is hypothetical, since, in most cases, the idea of the FDP (be it a 
system, a part, a software, a service, etc.) is not usually put into practice. 

Moreover, there will be projects in which it might not make sense to talk about sustainability: there will 
be basic aspects that should always be addressed, but others might be optional, depending on the 
type of project. In any case, the fact that a project may or may not be considered sustainable should 
not be a limitation or impediment to its realisation as academic work. It should be borne in mind that 
the FDP is an academic act and, in this sense, it is interesting to assess the degree of knowledge and 
ingenuity of a student, even in cases where the proposed work is not sustainable. Moreover, the 
degree of sustainability contemplated in a project may vary depending on the moment at which it is 
assessed. 

In any case, although it is assumed that the student will naturally approach the different stages of the 
project with rigour, professionalism and, therefore, also with sustainable criteria, it may be a good idea 
to try to quantify the number of hours that should be devoted to analysing the degree of sustainability 
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of the project. Or simply that the project has a section in which the sustainability of the project is 
studied. This may be somewhat artificial from an engineering point of view, since, as it has been said, 
sustainability is a concept to be considered throughout the project and in all its phases; but we cannot 
forget that, in some real-life projects, it is a plus point with respect to the competition (or simply an 
obligation in certain specifications) that the project complies with a standard such as ISO 26000, for 
which certain "sustainable" items of the project have had to be quantified. Obviously, cross-cutting 
competencies are not worked on independently, but one activity may allow several to be worked on at 
the same time. It can, therefore, be considered that sustainability should be considered holistically in 
the FDP, so it seems justified to dedicate enough time to sustainability. 

One of the projects that are being developed and implemented under the umbrella of the Campus 
Bizia Lab (a lab-project of our university) is that of Using Open Hardware for Sustainable Development 
in Higher Education. Nowadays, the use of monitoring systems is widespread throughout the entire 
world. The growth of Internet of Things (IoT) technologies means that many devices that use sensors 
are connected to the Internet, updating data at all times and allowing remote control and monitoring. In 
this project, we want to use devices based on open hardware, to monitor and measure certain 
environmental factors, making the most out of what IoT technologies have to offer. 

Thus, the objective of our project is to create a monitoring system capable of measuring the 
environmental factors of a small garden that is located in the university. The factors to be measured 
will be the temperature, the humidity of the air, the soil moisture, the ultraviolet radiation and the 
amount of light received. 

The results obtained with the monitoring system will also be seen as a result, but a thorough analysis 
of the obtained data will not be carried out, since the main objective of this project is to develop the 
system itself, and then the horticultural manager to accurately interpret the data. 

In the Fig. 1, we can observe the measurement of the light in the prototype of the system. 

 
Figure 1: Light (luxes) during 3 days. 

5 INTEGRATION INTO THE CURRICULUM: FIRST YEAR 
A study has also been carried out among first year students of the Telecommunications Engineering 
degree, on their opinion on various aspects of sustainability, the Sustainable Development Goals, and 
their possible application in the subjects of the degree. Students from different groups participated in 
this study, although most of them belonged to the same group. 

One of the aspects to highlight is that it becomes clear that the concept of sustainability and SDGs 
remain widely unknown or perceived as such in a collective, engineering undergraduates, who will be 
relied upon in the future to drive change towards sustainable development. We can say that 
sustainability is development that meets the needs of the present without compromising the ability of 
future generations, ensuring a balance between economic growth, care for the environment and social 
well-being; and that the Sustainable Development Goals are a call from the United Nations to all 
countries of the world to address the great challenges facing humanity and ensure that all people have 
equal opportunities and can lead a better life without compromising our planet. 
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The study has been carried out in the first term of the first year of the first degree, which could be 
equivalent, in a sense, to doing it at the end of pre-university life. It is important to highlight this aspect 
because these students have no undergraduate experience and the number of subjects they are 
taking is only five. However, they have had enough time to see how these few subjects are developed 
in relation to sustainability. 

In order for the questions asked to be formally supported and also to be compared with other studies, 
some of the Global questions have been followed. 

In 2015, the UN General Assembly adopted the UN Sustainable Development Goals (SDGs). 
Between September 2018 and June 2019, the Global Survey reached out to approximately 27,000 
individuals and representatives from politics, business, science and research, the media and civil 
society worldwide to ask for their opinions and expectations regarding sustainability and the SDGs. 
The Global Survey was funded by the Government of the Federal Republic of Germany (Federal 
Ministry for the Environment, Nature Conservation and Nuclear Safety) as part of the "Export Initiative 
Environmental Technologies", and was designed and implemented by the sustainability consultancy 
Schlange & Co. (S&C). The Yale Center for Business and the Environment (CBEY) was 
commissioned as an academic partner for scientific support [24]. 

Thus, respondents were asked about the consideration of sustainability in activities by respondents 
with respect to the following aspects: Buying goods and services (clothes, computers, telephony...), 
Food and nutrition, Voting, Transport and mobility, and Leisure activities. It was considered that it did 
not make sense to ask about Choosing your Energy Provider, Child Rearing and Education, and 
Making Financial Decisions, due to the age and experience of the students. In addition, the item 
Choosing your Employer has been changed to Choosing homework/projects issues, in order to adapt 
it to the respondents' way of life. 

 
Figure 2. Consideration of sustainability in different activities. 

As it is shown in Fig. 2, clearly one of the items, Transport and mobility, stands out, where 89% of 
telecommunication engineering students take into account the aspect of "sustainable" when choosing, 
if there is a choice, the transport they will use or the form of mobility. Approximately, twice as many as 
at global (that is, in the world) level, European Union and Germany. But it is also almost the totality of 
the collective. 

Another question the students were asked is “Which SDGs require the most urgent action?”. When 
they answered, they had the 17 SDGs projected, to avoid possible forgetfulness or confusion. 
Obviously, the answers correspond to the vision of a young group, starting university, students of an 
engineering degree, in a first world country, and in the middle of a pandemic due to Covid-19. 
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Figure 3. Which SDGs require the most urgent action? 

The highest values are found, as we can see in Fig. 3, in the SDGs: SDG 8 Decent Work and 
Economic Growth, SDG 9 Industry, Innovation and Infrastructure, and SDG 13 Climate Action. In 
contrast, the lowest values correspond to SDG 10 Reduced Inequalities, SDG 12 Responsible 
Consumption and Production, and SDG 17 Partnerships for the Goals. 

Finally, they were asked about the possibility, in their opinion, of including sustainability in the subjects 
they were taking. Results are shown in Table 1. In the subject of Algebra, several topics are worked 
on with active methodologies in which examples and exercises related to real life are included, and 
some of them related to sustainability, which has led to substantially higher values for this subject than 
in the other subjects. 

Table 1. Possibility of including sustainability in the subjects. 
 

Very high High Medium Low Very low 

Algebra 64 31 5 0 0 

Calculus 5 24 31 24 16 

Circuits Analysis 24 24 22 16 14 

Basic Electronics 17 19 24 24 16 

Physics 18 23 15 32 12 

6 CONCLUSIONS 
Educational models, particularly in universities and even more so those related to engineering, have 
been thinking about introducing sustainability into the curriculum for years. Society, in general, has 
become aware of the need to integrate sustainable development into the key processes of any project; 
and since 2015, when the United Nations adopted the Sustainable Development Goals, this 
integration has accelerated. However, there is some confusion at the societal level as to what 
sustainability means and how it differs from the SDGs. 

Also, the introduction of these aspects, either sustainability itself or the SDGs, into the educational 
model is not being easy. The most successful way is to use a transversal competence in which this or 
these concepts are worked on. At our university we have carried out this integration in two different 
ways: working within a Final Degree Project, and working transversally in degree subjects. Both 
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options have been successful. However, the personal work of the teaching staff to achieve this 
integration has been very high. 
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ENHANCED LEARNING EXPERIENCE USING EMPLOYMENT
PROBLEM BASED LEARNING AND FLIPPED CLASSROOM

B. Tierney

Technological University Dublin (IRELAND)

Abstract

It can be challenging to demonstrate to students the importance of a topic within the traditional
classroom environment of lectures, practical and examinations. This paper presents findings from
adopting a module from traditional lecture, practical and examination format, to a different format of
guided directed learning and reflection, with the module being assessed based on continuous
assessment only. The continuous assessment consists of employment based problem solving and
flipped classroom.

The module was restructured to allow students have more engagement with module topics while
enhancing the learning experience. The module was Advanced Databases, part of an MSc in Applied
Software Development. Student engagement was challenging as most software engineers do not see
Databases as being an important topic. The module delivery was redesigned to retain student
engagement through the semester.

The module was restructured into two parts. Students were allocated topics on advanced database
topics including advanced storage engines. Working in small groups they had to research these topics,
looking at both theoretical and practical aspects, with an emphasis on practical and how these
technologies could be used in their workplace. Using flipped classroom approach, the students become
the teachers leading the class with instruction and exercises. There were some small overlaps in the
topics for some groups and this led to wider discussions and knowledge transfer between the students. 

The second part focused on advanced query and database optimization methods. The students had to
apply this knowledge to a workplace database they had access to. All students are software engineers
and had access to test database environments. They experimented with various optimization techniques
to determine what impact they had on performance of their applications, and report back on this.
Included in this, it was feedback from their work based team and the database team, on the impact of
their research. 

Both formal and informal module feedback has been analysed to assess the new delivery approach and
engagement. Student feedback has been extremely positive. Students appreciate the format and aim of
assessments with these having a longer term benefit to the student. With the employment based
problem solving exercise, they immediately demonstrated benefits to their teams and employer. With the
flipped classroom assessment, they gained knowledge of a wider range of topics than they thought
possible. The learning experience was enhanced by the different teaching styles of each group, which
made it more engaging. It gave them a feeling of being part of a larger team, supporting and
encouraging each other, and this contributed to the overall learning experience of the module.

Keywords: Flipped Learning, Employment Based Learning, Enhanced Learning Experience, Student
Engagement.
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Abstract 
Listening training plays an important role in teaching interpreters. In this regard, educators and 
psychologists consider the listening stage in the process of translation to be a complex receptive mental 
and mnemonic activity, which is associated not only with the perception of speech messages, but also 
with their comprehension and analysis. The aim of the research is to work out a system of exercises, 
taking into account the principle of sequence and gradual introduction of difficulties. The experiment 
involved a group of students who were willing to switch from General English course to English for 
Interpreters course (EIC) and had to catch up with the group having attended EIC for two years. 

The article presents three stages and the results of the experimental study conducted in the group of 14 
second-year students. At the first stage the initial level of the students’ listening skills was identified by 
offering them a set of audio tasks to spot difficulties to minimize or eliminate. The second stage was 
devoted to developing a set of exercises and employing it during the lessons. The set included five types 
of exercises based on “from the simple to the difficult” principle: “Repeat after the speaker” exercises, 
“Hear and recognize” exercises, “Memorize” exercises, “Process information” exercises, “Listen-repeat-
translate chain” exercises. The third stage was the diagnostic one, the students’ progress was tested by 
providing them with the tasks identical to those from the first stage. The exercises proved to be effective 
and the students demonstrated progress in listening and comprehension. 

Moreover, the study has shown that students improved not only the skills in question but also their 
grammar, pronunciation, and speaking skills. The findings of the study could provide practical guidance 
to English for Specific Purposes teachers working with future interpreters. 

Keywords: listening skills, listening and comprehension, audio text, prediction, translation, teaching 
interpreters. 

1 INTRODUCTION 
Developing llistening skills takes a special place in the training of translators. In order to successfully 
communicate with representatives of various countries, it is necessary to know not only the language, 
but also  history, culture, traditions of people who speak this language. That is why the material for 
listening can be a monologue and a dialogue covering such issues as everyday life, country studies, 
work and welfare, politics and etc. 

Educators pay great attention to the activity-based approach in teaching listening. Listening is a complex 
receptive mental and mnemonic activity, which is associated not only with the perception of speech 
messages, but also with their understanding and processing. That is why listening is in the focus of 
interest to teachers, methodologists, as well as psychologists and linguists. 

2 METHODOLOGY 
In our research, we adhere to the classification of texts to teach listening proposed by N.D. Galskova 
and N.I. Guez in their work “Theory of teaching foreign languages. Linguodidactics and methodology" 
[1]. According to the classification all texts are divided into 3 groups depending on their complexity: 

1 “easy texts” (compiled educational and semi-authentic texts of colloquial, academic, publicist, 
belle-lettres styles with simple narrative content). The main idea is expressed at the beginning of 
the text. Linguistic and structural features are the following: well-known grammar; 2-3% of 
unfamiliar words, the meaning of which can be guessed from the context; the structure of the 
presentation is simple. 
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2 “not very difficult texts” (authentic and semi-authentic texts of colloquial, academic, publicist, 
belle-lettres styles in the form of dialogue, simple narrative content includes various descriptions 
with a consistent and simple presentation); The main idea is expressed at the beginning or in the 
middle of the text; As for linguistic and structural difficulties, grammatical material is known; 2-3% 
of unfamiliar words that are not key words; 

3 “difficult texts” (authentic texts of colloquial, academic, publicist, belle-lettres styles in the form of 
dialogue, interview, debate, description). The main idea is expressed at the end of the text or is 
not explicitly expressed. Linguistic and structural features are characterized by unknown 
grammatical phenomena, 4-5% of unfamiliar words with complicated structure of presentation. 

Another important factor for effective teaching listening is the duration of a speech message and the 
need for re-listening. Single presentation of a speech message is characteristic for simultaneous 
translation, when it is not possible to clarify information since simultaneous translation is not in the focus 
of our study. 

The success of listening depends on a number of factors - the ability of the student, his/her personality 
type, etc. [2]. When choosing a teaching strategy and methodological principles, we believe that it is 
necessary to take into account the peculiarities of a student’s personality, which allows them to better 
acquire grammar and speech models [2, p. 69]. 

It is crucial to provide students with pre-listening instructions in order to effectively engage them in the 
listening process by putting forward some hypotheses that will help to successfully memorize the 
succession of presentation. 

Therefore, when teaching listening, a special role should be given to the organization of the lesson, the 
presentation of the material should be as clear and logical as possible [3,4].

We underline that at the initial stage of teaching listening, the optimal duration of an audio message 
should not exceed one or two minutes, with gradual subsequent increase of the duration up to three to 
five minutes [5]. At the same time, it is advisable to follow the so-called "from simple to complex" principle 
having students step-by-step accustomed to the typical speech of a native speaker. 

It should be noted here that not only graduates of Oxford and Yale speak English. It is spoken by people 
with different accents and dialects. In this respect, in terms of intercultural communication, it is important 
to learn to understand not only the literary version of the foreign language under study, but also its 
various dialects. 

Moreover, intentional use of easy messages does not lead to the desired result, the student does not 
acquire the necessary skill of the native speaker's speech perception, but extremes must be avoided - 
excessive complication of the task prevents from adequate perception of the message, the student fails 
to identify each meaningful element and recognize a cohesion between them. 

As a rule, at the initial stage, students concentrate on the first sentences and begin to word-for-word 
translate them into their native language in their heads failing to follow the speaker. That is why many 
Russian and foreign methodologists (N.V. Elukhina [6], P. Djiwandono [7] and others) increasingly 
emphasize the importance of a graduated “introduction” of difficulties in teaching listening, i.e. “it is a 
necessary step to ensure that the materials are presented in the order of increasing complexity” [7, p. 
41]. Moreover, listening proves to be more meaningful while listening activities are designed round tasks. 
In this respect the idea of “properly sequenced: from easy to difficult, from simple to complex” tasks that 
help students improve their language proficiency is also advocated [8, p. 12].    

To make the educational process more resultative, the teacher is to provide students with grammar 
aspects, active vocabulary along with stylistic peculiarities under study as well as clearly point out the 
main target of the audio message. It develops students’ ability to predict what the message will be about, 
put forward hypotheses that in its turn will help students follow the logical sequence of a message. Thus, 
it enables students to predict the content of the following part of the message.  

Special attention should be paid to the formation of such an important skill as prediction [9], without 
which the work of a translator is impossible. Prediction is instrumental in terms of “activating background 
knowledge, peeking and previewing <…>. It is actually a multifaceted on-going process <…> that 
encourages students to generate thoughts” [10, p. 5].                     

To successfully predict a student is supposed to recognize and understand certain grammar structures, 
speech patterns and cliches, used by native speakers in typical communicative situations [11]. It is 
important to emphasize the role of pre-listing stage when so-called “hints and tips” are given to students 
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to help them to strengthen associative links and develops their prediction skills [1]. Fortunately, most 
modern textbooks contain the so-called pre-listening exercises. 

So, R.K. Minyar-Beloruchev believes that listening to the original message in translation is not the very 
target, but only one of the stages of the educational process. But at the same time listening skills critically 
influences the final result of the translator's work. [12, p. 31]. 

We agree with N.N. Gavrilenko who considers listening as an important intermediate stage in the 
translator's activity and notes that the professional listening skill is characterized by accurate and 
detailed understanding of the original audiomessage, as well as predicting the continuation of the 
message, keeping in mind its semantic content. [13]. 

3 RESULTS 
Obviously, this type of activity requires special skills. This is why listening training is a basic component 
in the process of preparing future translators. In our research we worked with a group of 14 second-year 
students who were studying General English along with their speciality. But at the beginning of the term 
they decided to join a group of second-year students of English for Interpreters course (EIC).  

The paper presents three stages and the results of the experimental study conducted in the group of 14 
second-year students. At the first stage the initial level of the students’ listening skills was identified by 
offering them a set of audio tasks to spot difficulties to minimize or eliminate. They were offered a two-
minute track called “Websites about Food” [14, p.14]. After listening to the recording just once for the 
first time the students were asked to fill in the form we developed for this purpose (see Table 1), i.e. to 
give the general idea of the heard text and to answer the questions with some specific information.  

Table 1. Listening Diagnostics. 

1. What is the general idea of the text? 
................................................................................................................................. 
 

2. Does the speaker unintentionally switch to other topics? 
………………………………………………………………………………………………….. 
 

3. What linking words does the speaker use? 
................................................................................................................................. 
 

4. Details (if any): 
- proper names………………………………………………………………………………... 
- dates………………………………………………………………………………………….. 
- figures ………………………………………………………………………………………... 
- time…………………………………………………………………………………………… 
- location ……...……………………………………………………………………………….. 
- description (person or object) ……………………………………………………………... 
- age …………………………………………………………………………………………… 
 

5. Key words (7-10): 
……………………………………………………………………………………………………….. 

Then they listened for the recording for the second time in order to reproduce it as closely to the text as 
possible.   

It turned out that all the participants grasped the main idea of the text. But dealing with specific 
information and close reproduction of the text proved to be very challenging for 70 % and 90% of the 
students relatively. 
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These results encouraged us develop a set of exercises and employ them during the lessons, to which 
the second stage of the experiment was devoted. The set included five types of exercises based on 
“from the simple to the difficult” principle. (see Table 2) 

The table below presents the system of exercises for the formation of listening skills, taking into account 
the principle of sequence and graduated introduction of difficulties. 

Table 2. The system of exercises for the formation of listening skills. 

Exercises What students do The aim of exercises 

1. Repeat after 
the speaker 

Students repeat a phrase word-by-word they have heard 
once in a foreign language. As a variant the exercise is done 
in written form and checked by the teacher. 

These exercises develop the 
ability to understand whole 
discourse / memorize what 
was heard, predict the 
meaning. 

2. Hear and 
recognize 

- listen to phrases containing realias, abbreviations, proper 
names, geographic names, write down and translate them; 
- listen to phrases containing words similar in sound (for 
example, bad-bed, leave-live, sheep-ship), words that sound 
similar to words in Russian, but different in meaning (for 
example, accurately, complexion), write down and translate 
them; 
- listen to the text and sequence previously provided key 
words according to the content of the text; 
- listen to the text, fill in the gaps with missing words or parts 
of a sentence 

These exercises are aimed at 
recognizing certain words, 
structures, assigning general 
meaning to the heard text and 
develop such skill as 
prediction. 

3. “Memorize” 
exercises 

- listen to the text, agree or refute the proposed statements; 
- listen to the text, give detailed answers to the questions; 
- listen to the text, compare it with the given one and spot the 
differences; 
- listen to the text, trying to memorize all the dates, names, 
geographic names, etc. and repeat them in the same 
sequence 

While focusing on details 
(dates, names, geographic 
names, etc.) students 
memorize the text, at the 
same time improve their 
memory. 
 

4. “Process 
information” 
exercises 

- listen to the text, choose the most suitable heading from 2-3 
offered; 
- listen to the text and make a table highlighting the similarities 
and differences of the information contained in the text (the 
culture of the two countries, the sphere of activity of the two 
companies, comparison of different points of view, etc.); 
- listen to the dialogue, retell it in the form of a monologue; 
- listen to the text, summarize and express your opinion 

This category of exercises 
helps teachers to understand 
to what extent students get 
not only the whole idea but 
the slightest details. 

5. “Listen-repeat-
translate chain” 
exercises. 

Such exercises should be introduced from the very beginning 
in order to reduce the stress factor in class. Here, the so-
called "chain work" is possible: after listening to the text, 
students take turns restoring and translating its content, and 
the purpose of the exercise is not to retell the text, but to 
reproduce it as closely to the text as possible. No pauses or 
breaks are allowed during this activity. 

This type of exercises is 
aimed not only at the 
accuracy of understanding, 
but also provides an effective 
memorization of a message. 

The third stage was the diagnostic one, the students’ progress was tested by providing them with the 
task identical to that from the first stage. It was the radio interview with the head of an advertising agency 
[14, p.48]. This time the results were quite satisfying. 80% of the students showed no difficulties with 
getting the grasp of detailed information and 70 % succeeded in accurately presenting the text.  The 
exercises proved to be effective and the students demonstrated progress in listening and 
comprehension. 

So, this system of exercises is worked out on the basis of the principle of sequence and graduated 
introduction of difficulties, with its purpose to form and develop listening skills, improve understanding 
and memorization of the audio message as well as prediction. Moreover, teaching listening is connected 
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to the formation of related skills, because, working with audio texts, students upgrade their grammar, 
pronunciation and expand the vocabulary.  

4 CONCLUSIONS 
In this paper we focused on developing and testing the system of exercises which includes the variety 
of activities to teach future translators. The study has shown that proper organization of the educational 
process, due complexity of the text and the sequence exercises to perform at different stages of learning 
must be taken into account, since it undoubtedly contributes to the planned development of professional 
skills of future translators. 

The study has shown that the applied system of exercises proved to be an effective tool in the process 
of transition from General English course to English for Interpreters course. It helps: 

- to smooth switching from one programme to another; 
- to boost motivation of those wishing to become translators; 
- to improve listening skills in general and prediction in particular. 

In recent years teaching of listening has attracted much more attention than it was in the past. “Listening 
has also been examined in relation not only to comprehension but also to language learning. Since 
listening can provide much of the input and data that learners receive in language learning” [15, p. 1]. 
We advocate the idea that listening cannot be taken for granted as listening skills are not inborn, they 
must be constantly developed and the present elaborated system of exercises proved to be efficient and 
provides input into teaching a foreign language and translation in particular.  
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Abstract  
This research is based on the thought process that informed the design of a virtual reality massive open 
online course (MOOC) in FutureLearn. One of the main significant aspects of developing an online 
course for a large cohort of learners is to first consider the structure and pedagogic instructions and 
theories underpinning the design. This research covers aspects of good pedagogical design practice 
and perspectives used for structuring the content of the course. Designing an online course such as a 
MOOC requires careful consideration of the structure of delivery and the pedagogic flow of the 
instructional resources and process. The proposed virtual reality course follows good practice pedagogy 
from a design science perspective. The course content is structured in a logical manner that guides the 
learners in directing their studies in a sequential order of engagement that was designed by the course 
coordinator. This research reveals how good instructional pedagogy theories and principles help to 
facilitate teaching and learning easily. The development of concepts that lead to self-directed learning 
makes facilitating online learning very easy for the educators. The learners and course evaluations were 
done using incremental weekly quizzes and exercises. This course is developed for learners with little 
or no programming skills or no experience in virtual worlds (Augmented, Virtual and Mixed realities). 
The concepts were delivered with instructional structure to guide and direct the learners for independent 
learning no matter their location. In this course, learners’ engagement with the resources is taken into 
consideration and reflective observations are done based on the demography of the registered 
participants. Action research and qualitative content analysis methods were applied to evaluate the text 
data from the research. The main purpose of the research is to investigate learners’ reasons for 
engaging with the course structural resources provided and to explore aspects of mitigation for future 
MOOC designs. The result reveals that majority of the learners registered for the course to learn more 
about the virtual reality (VR) course and to learn from their interaction with other learners. This research 
applied some natural language processing (NLP) techniques to extract and summarize the prevalence 
topics or reasons for engagement from the icebreaker discussion. NLP techniques such as 
summarization, topic modelling and latent dirichlet allocation (LDA) were used to create the topic models 
for visualization.  

Keywords: MOOC, pedagogy theories, self-directed learning, virtual reality, engagement, latent dirichlet 
allocation, topic modelling, pyLDAvis, summarization. 

1 INTRODUCTION  
Developing massive open online courses (MOOCs) for large audience required high level of 
preparation and content structuring. There are several thought processes involved in developing 
MOOC delivery for learners from different background and mode of learning. MOOC has been 
predominantly used for delivering online teaching reaching out to large variety of people worldwide. 
Theories of engagement had laid the background work underpinning the learning design of massive 
open online courses [10]. Learners learn in relatively new ways progressively in both informal and 
formal environment. To apply our thought process in creating a massive open online course (MOOC), 
we investigate the meta-cognitive intersection in designing the learning processes of engagement 
using the pedagogic theory underpinning the course design. The course learning design follow the 
path of the taxonomy of course creation and development [31]. This study provides the pedagogic 
processes applied in development a Virtual World course in FutureLearn. The thought processes that 
was applied in structuring the course content, resources and the structure of the course. The platform 
has a well-structured approach to creating course content and delivery. There is existing markdown 
for code placeholders and syntax convention. The guidelines within the format of course presentation 
is promising because of the way this has been structured for course production. The pedagogic 
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insights underpinning this course design was based on learners' engagement and interventions to 
support independent learning goals. 

1.1 Planning the course structure 
Massive Open Online Courses (MOOCs) attract several learners in an open-access learning 
environment structure [31], [19]. This attract large numbers of people with a wide range of learning 
objectives and interests. Some of the participants might engage with the course as lurkers and once 
they achieve their goals then tend to leave. Hence, dropout becomes a common case as noticeable in 
most MOOCs [23]. MOOCs focused mostly on understanding and mitigating high drop-out rates and 
grades of learners without considering the fact that some learners might just be interested in a particular 
concept within the course provision and once they achieve this they tend to move on to other studies. 
We cannot conclude or add to the completion rate issues in most MOOC that these set of learners 
dropout from the course, however we can say their expectations at that particular course engagement 
was met. 

In designing the course, we created the initial plans for the course structure and delivery. We had the 
initial course development plan, and organised several sectional team meetings with both the Lead 
Educators and FutureLearn representatives. This meeting was to discuss and agree on the course 
structure and the flow of the content in a structural manner. Our early decision-making in terms of the 
course development was very vital for structuring the entire course and weekly interaction with the 
resources provided. This early plan enabled the development team to apply any intervention in the 
structure of the weekly content and mode of interaction. Interaction among learners in MOOCs has been 
hailed to benefit course engagement for constructive learning [5], [24], [25]. 

1.1.1 What is the format? 
In structuring the course content for FutureLearn, we have to create the steps for the various sections. 
There were steps for articles, videos, discussion, quiz, exercise and so on. Each of the steps are 
formatted properly in the structure of the course delivery. You can re-order the steps and move them 
around within the course structure.  

This course is designed in such a way to allow learners to self-direct their learning [21]. Learners were 
given the opportunity to study at a reasonable self-pace and independently. They are encouraged to set 
their goals and engaged with the resources provided for their own practice and design. They are 
encouraged to share good practice design with their peers in the course discussion forum. The format 
of the course provision was to allow learners to take ownership of their individual learning and strategize 
their learning paths. MOOCs largely allow learners to study at their own pace and take control on how 
they wish to engage with the learning resources provided [8]. 

1.1.2 Markdown format 
FurtureLearn uses markdown for creating code snippets to illustrate specific concepts. This markdown 
enables the programming code to be well structured and makes this easily identifiable within the clear 
syntax convention of the language. Images are included in the article steps either as assets or uploaded 
into the course by using the upload button provided. These images are assigned links that could be 
copied and then embedded into the course with the markdown format for images. 

For the video steps, these are created separately, the videos are added to the step that was provided 
by FutureLearn before the video description, subtitles, and transcripts can be done. FutureLearn has 
provided an extensive documentation to guide educators creating courses with them. The 
documentation contains all you need to know about formatting your course content properly and using 
the markdown format for programming codes and content creation. 

1.2 Overarching plans 
The overarching plan for developing the course was to create a simple guided or instructional virtual 
world course for learners with little or no programming skills. The learners do not need to have any idea 
about virtual worlds. Our main goal is to create a course that will improve the learners' digital skills in 
virtual worlds. The course contains several interactive activities such as exercises, discussion forums 
and external resources that they could engage with while participating with the resources. In designing 
a course for MOOC learners' engagement and participation, careful planning should be considered 
before the creation of the course content and other resources. The course resources cover articles, 
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videos, practical exercises, quizzes and external resources necessary for further reading. The course 
design could then be structured in a sequential manner in order for it to flow in the direction that would 
encourage effective learners' engagement. 

1.2.1 Who is this course for? 
The virtual world course is developed for participation from anyone. The course was created for 
worldwide audience including students, academics, and professionals and so on. The content is suitable 
to all participants no matter their level of understanding, background and culture. We aimed to reach out 
to learners participating in the form of distance learning and online delivery. In order to engage more 
participation, we will be facilitating the learners' support and providing instructional guidance in the 
course [15]. The course is open to everyone no matter their location and provided learners have access 
to good internet services and facilities that they could use to access the course resources. As this is a 
Massive Open Online Course, learners can engage with the course using any devices such as desktop 
PC, laptops and mobile devices such smartphones, tablets and so on. 

2 LITERATURE REVIEW 
Learners’ engagement in e-learning is a topic that has been getting increasing attention lately especially 
due to the Covid19 pandemic [9]. Studies have indicated that online learning has a positive impact on 
student engagement [14]. Learners’ engagement is believed to be an important benchmark and indicator 
of the quality of the learners’ experiences and investment in learning activities on any course or 
programme [1]. Their engagement shows us the level of active learning that is taking place [16]. 
Researchers have attempted to study learners’ engagement using many different definitions and 
conceptual frameworks [33]. According to Beder et al [1], engagement is mental effort focused on 
learning and there is a need to understand how learners engage because engagement is a precondition 
to one’s learning progress. Engagement is also defined as the amount of effort dedicated to educational 
activities that help to bring out ideal performances in learners [13]. According to Reschly and 
Christenson [30], stated that the term engagement is seen as a multi-dimensional construct.  

In a study by Walker and Koralesky [33], they defined learners’ engagement as a multi-dimensional 
construct consisting of three interrelated dimensions including affective, behavioural and cognitive 
engagement. Connell et al, [7] categorised learners’ engagement into three categories; namely the 
behavioural, emotional and psychological. Redmond et al [28] stated that there are multiple 
conceptualisations of engagement and these have resulted in diverse views about what engagement is 
among researchers. This has led to researchers also having different views about the place and 
interconnectedness of behavioural, cognitive, affective, socio-cultural, ecological and organisational 
factors [29].  

Childs [4] stated that virtual student engagement is possible. In addition, Child [4] supports the work by 
Fredricks et al [11] and stated that there are three components of learner engagement and these are; 
emotional, behavioural and cognitive. Pickford [26], highlighted that when the dimensions of learner 
engagement is grouped in these three modes; emotional (social), behavioural (transactional) and 
cognitive (academic), the lecturer or instructor must ensure to take into account the individualistic nature 
of every individual learner’s engagement as each learner can choose to engage in a different way.  A 
learner may engage behaviourally first in the course to gain a professional qualification while another 
learner engages cognitively with the content, concepts and research to challenge themselves in their 
subject or discipline [26]. With reference to all the various definitions and dimensions of learners’ 
engagement, one important point to note is social relationships are important alongside academic 
engagement [6].  

For this study, we used the definition of learners’ engagement discussed in research papers by Childs 
[4], Fredricks et al [11] and Pickford [26], which explained that learners’ engagement is a multi-
dimensional construct and is made up of three interrelated dimensions. They are emotional, behavioural 
and cognitive engagement. This study employs the Virtual Engagement Framework developed by Childs 
[4] as seen in Figure 1. 

1084



 

 

 
Figure 1. Virtual Engagement Framework. Adapted from [4] 

2.1 Emotional Engagement 
Newmann [20] defined emotional engagement as learners’ emotions about learning and this includes 
their interests, boredom and happiness. In an online course, learners are emotionally engaged when 
they are interacting with one another in a learning community. By taking part in activities online such as 
introducing one’s self in a course ‘Icebreaker’ session, it strengthens the learners' sense of value and 
acceptance remotely. Additionally, the various activities provided by the course developer offer 
opportunities for the learners to share their interests with the other learners. Thus, this helps to develop 
strong relationships, a sense of community and a growth mindset by learning from each other. 

2.2 Behavioural Engagement 
Some observable behavioural characteristics of behavioural engagement include the level of effort that 
learners contribute towards their learning and the level of learning achievement [17]. Restorative 
practices play an integral role in promoting positive behaviour in our virtual classrooms [4]. When 
learners are participating in an online course and put in effort to complete a variety of tasks under the 
different topics, they develop behavioural engagement as they become more attentive in their 
involvement with the materials and peers in the course. The resources available online will support the 
learners to develop a sense of mindfulness, self-awareness and self-regulated learning (SRL) skills [22]. 
By collaborating with other learners in the online activities, learners also have the opportunities to form 
virtual circles where they develop group norms. They also get to share viewpoints and develop critical 
thinking skills. 

2.3 Cognitive Engagement 
Meece et al [18] stated that learners’ specific goals more than intrinsic motivation foster engagement. 
As learners work through activities and course materials in an online course, they are actively engaged 
with the course resources. Their learning process would involved steps such as having authentic 
learning experiences, asking questions, using various learning strategies [4]. They are also making 
connections to previous knowledge as well as to the real world. Thus, the course developer uses virtual 
teaching and learning resources to provide relevant learning experiences for the learners in an online 
mode. Printrich [27] emphasizes that learners’ do monitor their academic tasks and environment while 
being engaged. 

1085



 

 

3 METHODOLOGY 

3.1 Topic Modelling 
This research applied topic-modeling approach of natural language processing (NLP) to extract the 
topics from the forum discussion in the icebreaker session of the MOOC course. A topic in this case is 
intended to be a list of words that occurs in statistically meaningful ways [2]. Topic modeling approach 
of NLP do not in most cases require any prior annotations or labelling of the documents. Instead, the 
themes of the topics emerge from the analysis of the original raw texts that was extracted and processed. 

3.2 Latent Dirichlet Allocation 
Latent Dirichlet Allocation(LDA) is another NLP technique that was used in this research. LDA is a more 
advanced and special case of topic modelling [2]. This technique can be applied to both single of 
collection of documents. LDA allocate to each topic a distribution of words and to the document a 
distribution of topics in an unsupervised manner [3]. In this research, we used LDA to assign and identify 
topics from the preprocessed documents extracted from the MOOC icebreaker discussion at the 
beginning of the course. The topics allow us to identify the most essential experience or previous 
programming knowledge of the learners.  

4 RESULTS 

4.1 Content Analysis & Visualization 
In most cases, MOOC are designed with little intention to investigate the main reasons for learners 
engaging with the resources. A previous study has shown that some learners engage with the course 
out of curiosity and interest. Once they achieved their aim of participating in the course and understand 
a few topic areas of interest, they then dropout of the course [23]. In this study, initial analysis of the 
content from the icebreaker session shows that learners engage with the course to learn more about 
virtual worlds and to learn from their interactions with peers and other participants within the course. 
These reasons are captured from the visualization of the full icebreaker discussion and the summary of 
the content in Figure 2 and 3. 

 
Figure 2. Word cloud showing emerging themes from the full icebreaker discussion  

before the summary extraction 

4.1.1 NLP Summarization Technique 
Summarization is a technique in NLP that allows the extraction of important information from either 
single or multiple text documents [12]. The technique applied several NLTK packages such as ‘punkt’ 
to split text into sentences and ‘stopwords’ which remove from the document words that are in some 

1086



 

 

cases less than four characters for example words such as ‘the’, ‘for’ and so on, are removed from the 
documents before the final summary. Regular expression method is used at the pre-processing stage 
to clean the raw text data by removing special characters, symbols, and numbers and so on. 
BeuatifulSoup is another important technique for extracting paragraphs from the processed or clean text 
data. This will then allow the performance of text analysis and summarization on the processed 
document(s). During the summarization process, word frequency is calculated and word with 
predominant high sentence scores are selected for the summarization.  

Figure 3 shows the word-cloud for the icebreaker discussion summary, which reveals that most of the 
learners had little or no experience of virtual world applications. You can see how the projection of the 
word experience and VR is bold on the word-cloud. This depict two reasons, the first is that the learners 
who engaged in this course have little or prior knowledge experience of other programming languages 
such as Java, Python, C++ and so on (see Figure 5). The second reason is that most of the learners 
registered in the course because they have little or no experience of virtual world applications (as seen 
in Figure 3). 

 
Figure 3. Summary of icebreaker discussion (NLP summarization method) 

4.2 PyLDAvis 
PyLDAvis is a web-based interactive visualization package that allows the display of the topics that were 
identified using the LDA approach. This provides the overarching view of the topics assigned and 
allocated based on how they are distinct from each other. LDA approach also consider terms that are 
mostly associated with each individual topic within a document. PyLDAvis works by extracting 
information from fitted LDA topic models to design an interactive web-based visualization. These models 
can easily be visulised inside a Jupyter notebook or saved as HTML file. In order for us to visualize our 
icebreaker topics with pyLDAvis, we fitted our pipeline used for pre-processing the content inside a 
Jupyter-notebook environment. One of the key methods that was used was ‘pyLDAvis.gensim.prepare’ 
which takes as an argument our LDA model, the vectorized corpus, and the derived lexicon which 
contains our dictionary terms [2], [3], [32]. Another method used was ‘gensim.models.ldamodel. 
LdaModel’, which takes in as input parameter our ‘icebreaker’ corpus, number of topics to be extracted, 
id2word that contains the dictionary terms of our icebreaker document. This then project the topics, upon 
calling the display method visualizations like the ones shown in the interactive topic modeling in Figures 
4 and 5. 

The result shows that most of the learners have knowledge in one or more programming languages. 
This further shows that most of the participants have little or no experience with virtual reality (VR) as 
visualized using pyLDAvis to display the topic modelling within this study. The result from the 
visualization reveals the proportion of which each topic appears in the icebreaker discussion. The 
significance of a topic is clearly identified by the size of the circle.  In Figure 4, we identified top 30 most 
relevant terms for topic 2, which resulted to about 26.4% of the tokens in the study. 

The pyLDAvis has two fundamental displays; the left panel as observed in all figures (Figures 4 and 5) 
visualize all topics as in the form of a circle in a two-dimensional plane determined by Jensen-Shannon 
divergence between topics. Multidimensional scaling was used to project all the inter-related topic 
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distance to two dimensions. Each topic is encoded in the circles and the larger the circle the more 
prevalence is the topic. 

The second part is the right panel which resonate with the horizontal bar chart which represent each 
individual term of a topic that are very useful and meaningful from the selected circle. The chart is made 
up of automated overlaid bars which are associated to the corpus-wide-frequency of the term and as 
well as the topic-specific frequency of the term. 

The slider (λ) in the visualization depict the significance or relevance of the rank terms. It is worth 
knowing that the terms of the topic are ranked in descending order by default in accordance to the topic-
specific probability (λ = 1). 

Figure 4 reveals similar result from the word-cloud full content analysis that reveals that learners engage 
in the course because they have little or no knowledge of virtual reality and they wanted to learn about 
the application.  

 
Figure 4. Interactive topic model visualization of the ‘icebreaker’ document with pyLDAvis 

In Figure 5, we observed similar results from the word-cloud content analysis for the summary document 
which shows that most learners reasons for engaging with the course was to know more about virtual 
worlds. This further proves other studies that mentioned learners’ curiosity to learn new concepts in 
MOOCs.  

 
Figure 5. Interactive topic model visualization of the ‘icebreaker’ summary documents with pyLDAvis 

5 CONCLUSIONS & RECOMMENDATIONS 
This study introduced best practices in course development and creation using the FutureLearn 
platform. The course structure is designed in such a way that allows learners' participation in a guided 
and instructional manner. There are no initial prerequisites to participate in this virtual world course. The 
overarching goal is to create a course that covers virtual reality, briefly describe augmented reality and 
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mixed or extended reality. We aimed to reach out to people at all levels and profession. We have 
developed the course to cover resources suitable for undergraduate students, postgraduates, 
academics and professionals who are looking at ways of improving their digital skill set. This study 
covers reflections on the thought processes of developing a Massive Open Online Course (MOOC) from 
the perspective of the Lead Educator. There are no data to present now, as this is an ongoing course. 
The course started in March 2021 and learners are currently engaging with the resources.  
The study applied natural language processing (NLP) techniques such as Latent Dirichlet Allocation 
(LDA), summarization and topic modelling to extract the text data, pre-processed and pyLDAvis was 
used to visualise the emerging terms from the topics. We designed an interactive web-based pyLDAvis 
visualization of the text, which demonstrates the significance of a topic based on the proportional size 
of the circle. Although there are no prerequisites needed for this course, our result shows that most of 
the learners engaging with the course have little experience in some programming languages as 
revealed in the result section. Another prevalence term was experience which prominently reveals that 
majority of the learners in this course have little or no experience in designing virtual world applications. 
Therefore, they registered to engage with this course and learn how to design their own virtual world 
application as well as enhance their knowledge and progress with their interaction with peers. 
How well do we need to create course resources for MOOCs delivery? MOOCs development without 
proper thought process of the learners' engagement tend to lead towards high dropout rates and 
participants disengaging with the course resources [23]. Massive Open Online Courses (MOOCs) 
should be developed to engage learners effectively considering the different learning styles and mode 
of independent learners. Course facilitation is very essential for any MOOCs delivery and this help in 
introducing in-person interaction with the learners and these could motivate them in their participation 
and effective course engagement. 

5.1 What next? 
This course is an ongoing course within Lancaster University in collaboration with FutureLearn and the 
Institute of Coding. In addition to this course, plans for further course design and creation is on the way 
for participation. This is just the first course out of many that will be developed by the University for 
Worldwide Participation. These thought processes would enable the creation of other courses using the 
approaches discussed in this study. 
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Abstract 
The aim of the study is to measure and compare the comfort of high school students' learning. The 
comfort of learning is considered as a latent variable and is determined operationally - based on the 
questionnaire developed by Chicago Public Schools. The research is carried out within the framework 
of the theory of latent variables. 

To achieve this goal, the following tasks were completed: 

• analysis of the quality of the questionnaire as a measuring tool. 

• measurement on a linear scale of the comfort of teaching high school students. 
• conducting a comparative analysis of estimates of the comfort of learning depending on the 

gender of students. 
To process the survey results, the dialog system RUMM2020 was used. 
It is shown that the questionnaire items (indicators) are compatible, meaning that they correspond to the 
measurement model. This means that the questionnaire can be used to measure the learning comfort of 
high school students. 
The characteristic curves of the most distinctive indicators are considered - indicators that differentiate 
students with a low level of learning comfort better than others and indicators that differentiate students 
with a high level of learning comfort better than others. 
A statistical analysis of the estimates of the comfort of learning in school, depending on gender of high 
school students, was carried out. 
Keywords: Comfort of learning, high school, measurement, linear scale, Rasch model. 

1 INTRODUCTION  
The comfort of learning is an important factor determining the quality of school education. Numerous 
studies document that schools with a positive climate have higher academic achievement and better 
socioemotional health. That is why for many years there has been a growing interest in school climate and 
there are many investigations considering the influence of school climate on achievement of students. 
First, it is necessary to note the multidimensional review on this topic, which examines the most important 
factors that affect the comfort of learning - safety, relationships, teaching and learning, institutional 
environment, and the school improvement process [1]. The results of the study presented in [2] discuss to 
what extent the latent variable school climate can be used to predict the level of violence in school. 
Nowadays, research on the study of the comfort of learning in school is presented in [3, 4]. 

2 METHODOLOGY 
The purpose of this work consists in the formation and measurement of the latent variable comfort of learning 
of high school students on a linear scale. The relevance of the measurements has been stressed by many 
famous scientists: “Science begins with measurement” (D. I. Mendeleev); “Measure what is measurable, and 
make measurable what is not so” (Galileo Galilei); “When you can measure what you are speaking about, 
and express it in numbers, you know something about it, when you cannot express it in numbers, your 
knowledge is of a meager and unsatisfactory kind” (Lord Kelvin). The importance of measurements is due to 
the fact that the main task of any science is a prediction that can be made based on the identified patterns. 
To build patterns, you must learn how to measure the variables of interest. 
Many ways of constructing latent variables (the weighing method, expert estimations, indexes) are 
subjective due to experts and nonlinearity of a scale. It complicates the application of statistical methods 
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of the analysis assuming a linear scale of measurement. Therefore, the measurement of latent variables 
is carried out within the framework of the theory of latent variables based on the Rasch model [5]. One of 
the advantages of the Rasch model is that it builds a hypothetical unidimensional line (comfort of learning) 
along which items and persons are located according to their difficulty and ability measures.  

Latent variable comfort of learning is defined operationally – by means of a set of indicators. Each indicator 
characterizes one of the aspects of the latent variable. The students were asked to rate the degree of 
agreement with each indicator. The rating criteria was a four-point Likert scale: 3 = strongly agree, 2 = agree, 
1 = disagree, 0 = strongly disagree. The questionnaire developed by Chicago Public Schools was selected 
for the study of students’ comfort of learning (www.cps.edu). First, the compatibility of indicators is 
determined, that is, whether they all determine the same variable, in this case, the comfort of learning of high 
school students. This makes it possible to identify indicators (questionnaire items) that differentiate students 
with low and high comfort of learning better than others.   

This theory of latent variables has proven itself well in research in education and other social systems 
([6], [7], [8], [9], [10]). In addition, the simulation demonstrated acceptable precision of measurement 
the latent variable obtained under this theory ([11], [12], [13]).  

The sample of students was chosen from schools of Slavyansk-on-Kuban district of Kuban region 
(Russia). There was a total of 521 students, including 355 females and 166 males. 

3 RESULTS 
Dialog system RUMM 2020 ([14]) was used to process the survey results. The primary task that arises 
when measuring a latent variable is to assess the quality of the questionnaire as a measuring tool, namely 
the quality of the set of indicators. In fact, the adequacy of the survey results of the Rasch measurement 
model is evaluated. The Chi-square criterion was used for this purpose. The Chi-square statistic value was 
71,99 with 56 degrees of freedom. The empirical significance level is 0,073, which is greater than the 
nominal value of 0,05. This indicates the compatibility of the set of indicators and, consequently, the 
suitability of the survey results for measurement. The fact that students differ significantly from each other 
in the measured latent variable is evidenced by the large value of the separation index, that is equal to 
0,895. 

3.1 Estimates of students’ comfort of learning 
The location of student’ comfort of learning estimates is shown in Fig. 1. The histogram shows 
distribution of estimations of students’ comfort of learning. 

 
Figure 1. Student’ comfort of learning estimates 
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In Fig. 1 the persons correspond to the students. Note that in the framework of the theory of latent 
variables, any latent variable is measured in logits. The range of variation in student’ comfort learning 
estimates is quite large and is equal to 7,5 logit (from -1,5 to +6,0 logit). Such a large range of variation of 
the estimates indicates that students vary considerably in their comfort of learning. Furthermore, as we 
might expect, the distribution of students' comfort learning estimates is close to a normal one. Almost 60 
students have comfort of learning estimates in the range from 0,40 to 0,60 logit. The semantic content and 
measurement procedures in logits are considered in the works ([11], [12], [13]).  

The lowest estimate (-1,749 logit) has the indicator 5 "I sometimes stay home because I don’t feel safe 
at school". This means that indicator 5 better differentiates students with low comfort of learning than 
others. The characteristic curve of this indicator is shown in Fig. 2. 

 
Figure 2. Characteristic curve of indicator 5 "I sometimes stay home because I don’t feel safe at school" 

Graphs of the characteristic curves have the following structure. The abscissa axis shows the values of 
a latent variable, in this case "students' comfort of learning". The ordinate axis shows the probability of 
expected value of an indicator (Expected Value) that is postponed. In this study, the value of the indicator 
in accordance with the structure of the questionnaire varies from 0 to 3.  

In the top part of the figure the following information is located: 

- A code of the indicator (I005); 
- The title of the indicator (here titles of indicators are chosen by default, in the given case it is 

Descriptor for Item 5); 
- Characteristic value of the indicator (Locn = –1,749); 
- Spread of categories of the indicator (Unit = 0,224); 
- A total deviation of data of the indicator from expected values based on the Rasch model (FitRes = 

2,157); 
- Degree of conformity of the indicator with the Rasch model (ChiSq [Pr] = 0,213); 
- Volume of sample of objects (Sample N = 521). 
- An inclination of the characteristic curve in the middle of a range of expected values (Slope = 1,01). 

Here the degree of conformity of the indicator with the Rasch model represents the greatest interest 
(ChiSq [Pr]) because it allows defining suitability of the indicator for measurement of comfort of learning. 
Adequacy of the indicator for model of measurement is defined as follows. Students, by the obtained 
estimations of comfort of learning, are divided into some groups. Taking into account the volume of 
sample (521) the number of groups is chosen to equal 8. Furthermore, for each group average value of 
level of comfort of learning is calculated and based on the Chi-square criterion. Then the degree of 
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deviation of these eight experimental points from the characteristic curve is determined. Value of 
statistics ChiSq [Pr] = 0,213  > 0,05 testifies that by Chi-square criterion the experimental points of all 
eight groups are close to the characteristic curve. 

This indicator characterizes the least level of comfort of learning that affirms that students have high 
values of the latent variable. Therefore, this indicator better than others differentiates students with low 
level of comfort of learning. 

An indicator that differentiates students with high comfort of learning better than others is also of interest. 
This is indicator 85 “If I have a problem outside of school, the teacher for this class will listen to and help 
me” with an estimate of 0,530 logit (Fig. 3). 

 
Figure 3. Characteristic curve of indicator 85 “If I have a problem outside of school,  

the teacher for this class will listen to and help me” 

In Fig. 3, the characteristic curve is much lower than in Fig. 2, which means that the indicator 85 
characterizes highest level of comfort of learning. 

3.2 Analysis of estimates of students’ comfort of learning 
Since the studied factor “gender” is qualitative, the analysis of variance is chosen as a method of 
statistical processing. Estimates of the measurement results were presented in the form of a linear 
model of one-factor analysis of variance. The obtained results of analysis of variance (ANOVA) are 
presented in Table 1. 

Table 1. ANOVA of students’ comfort of learning  

Source of 
variation 

Sum of 
squares 

Degrees of 
freedom 

Mean 
squares F р 

Gender 10,854 1 662,494 5,905 0,005 

Error 724,732 523 7,832   

Total 735,585 524    

Let us interpret the results of the analysis of variance. From Table 1 it follows that the factor "gender" is 
statistically significant (p = 0,005 < 0,05), i.e. between boys and girls there is statistically significant 
distinction on the scale comfort of learning. Mean values of their comfort of learning are presented in 
Table 2. 
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Table 2. Estimates of students’ comfort of learning depending on gender 

Gender   Estimate 
(logit) 

Standard 
error (logit) 

95% confidence interval 
Lower bound Upper bound 

Boys  1,577 0,091 1,397 1,756 

Girls 1,267 0,062 1,145 1,389 

From Table 2 boys have statistically significantly higher estimates (1,577 logit) on average than girls 
(1,267 logit). This result should be considered when forming competencies in the educational process.   

4 CONCLUSIONS  
The Rasch model approach to measuring comfort of learning has several important advantages. First, 
a single measure of comfort of learning can be constructed from a large number of different indicators. 
Second, the estimated Rasch measures are on a linear scale, so it is possible to quantitatively compare 
students on comfort of learning scale. Third, more indicators lead to greater precision of students’ 
measurement. Fourth, the estimated measures can be used to monitor the latent variable, finding out 
statistical relationships between different variables, and for providing information useful for making 
decision in educational policy.  

The survey results are in good agreement with the model of measurement (Rasch model). The 
questionnaire has an excellent differentiating ability. That is why students differ significantly from each 
other in the measured latent variable comfort of learning. 

It should also be noted that students’ comfort of learning is determined operationally, through a set of 
indicators. The indicators used can be adjusted and thus clarify the meaning of the concept of "comfort 
of learning".  

The results obtained can be used to analyse and improve the quality of the educational process. 
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ENVIRONMENT TO IMPART EMBEDDED SYSTEM SKILLS 
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Abstract 
The options to impart embedded system skills have changed tremendously due to the current social 
distancing situation. The established didactic concepts used until the global pandemic are undermined 
by the elimination of the possibility to do practical courses in presence as well as the lack of access to 
an IoT (Internet of Things) laboratory. 

This paper therefore deals with the idea of how an overhaul of the embedded systems course at the 
University of Applied Sciences “Hochschule Ruhr West” can be helpful so the module goals can still be 
achieved and moreover, how it can be offering a genuine added value. In view of the above, it is 
examined how the introduction of a remote lab can provide an incentive for the students. Through this, 
they are supplied with more practical and profund knowledge in the development of embedded systems 
and especially in the IoT topic. 

The approach will be further developed using accompanying surveys throughout the module. Moreover, the 
course results will be compared with those of previous years with the help of evaluation criteria. In addition, 
an expert survey of students who completed the course in its old form will evaluate the new course concept. 

Keywords: blended learning, embedded system, IoT, distance learning, didactic concept, remote lab. 

1 INTRODUCTION 
The realisation of a course that deals with a future-oriented topic such as core elements of the Industry 
4.0 movement offers a lot of potential for further development. Due to a modification of the 
implementation, new approaches provided a large number of positive added values with respect to the 
development of the participants. An example of such an approach is the addition of a service learning 
aspect within the “Embedded Systems” course [1] at the Hochschule Ruhr West [2]. With the help of a 
newly developed purpose and a redesign of the module, students were able to acquire completely new 
skills while templates of module guides remain fulfilled. 

In this paper further changes with regard to the orientation of the module are introduced and evaluated. 
It is examined which steps lead to a positive added value for students who are learning in social distance. 
By reason of the current Covid-19 pandemic, it is obvious to investigate how a concept which is 
developed to be performed in remote may be adapted and expanded by face-to-face courses.  

The ideas shown in this paper go beyond previous approaches and they represent the motivation to 
establish and to further develop didactic concepts for the thematic area of embedded systems. These 
innovations are based on the past developmental progress and they should be appropriate for distance 
teaching. The requirements for the new method include, among other things, the integration of a remote 
lab, the promotion of the learners' creativity and it is important that the students’ inventiveness is not 
limited by a lack of tools. 

2 RESEARCH QUESTIONS 
In April 2020, the Ruhr West University of Applied Sciences had to postpone the start of the semester 
due to the global Covid-19 pandemic. Every didactic concept that had been worked out for face-to-face 
teaching had to be adapted so as not to endanger the health of the participants. Thus, the planning of 
the embedded systems module also changed in the winter semester 2020/2021. In previous years, 
students have learned how to implement projects using embedded systems in well-equipped 
laboratories at the university. In view of the pandemic, it is necessary to change this procedure in order 
to not expose students to any danger. The resulting concept is described and evaluated in this paper. 
There are several questions to be answered. 
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Research question number 1: How can the embedded systems module be carried out under the conditions 
of social distance while maintaining the quality of the teaching? 
The aim is to investigate which alternative didactic concepts can be used in order to provide students with 
a high-quality educational opportunity. Accordingly, the focus is not only on imparting theoretical basics, 
but also on gaining hands-on experience which students normally do in a laboratory. The further 
development of social skills is also important for students working in groups on embedded system projects. 
Research question number 2: How can the fact that teaching has to be taught in social distance lead to a 
better understanding of IoT (Internet of Things) if the purpose is adjusted? 

It is analysed to what extend changes in the objective necessary for fulfilling the tasks required for the 
module can lead to a better understanding of certain aspects of the course content. Targeted 
questioning and a consideration of the results of the project groups are used for examination. It is 
intended to find out whether current participants have acquired more skills regarding the development 
of IoT devices than students who completed the course during a semester in which the development of 
typical IoT devices was optional. 

3 STATE OF RESEARCH 

3.1 Internet of Things 
The term "Internet of Things" probably dates back to 1999. Kevin Ashton used it in a presentation at Procter 
& Gamble (P&G) to describe an RFID tracking system [3]. More than 20 years later, embedded systems 
are a central concept in the Industry 4.0 movement. Microcontroller units (MCUs) are becoming smaller, 
cheaper and more powerful. This increases their importance in industrial production, for supply chains or 
in the home automation sector. Supply chains may be tracked with them, but MCUs can also be used to 
enhance the efficiency of production. For this purpose, the performance of machines is measured and 
monitored, and by doing so, a shipment can already be triggered before a product leaves the production 
facility. This is very helpful for minimising warehousing. There is hardly any sector that can do without 
microcontroller-based technology. “This abolition of the division between the material and the virtual world 
is the central paradigm of the world of thought around Industry 4.0.” [4], says Schlick about IoT. As a result, 
embedded systems are thematised in almost all tech-related educational institutions. 

3.2 Remote Lab in a university context  
The use of remote labs is already a common approach in didactics. Recently developed projects, such 
as the Virtual Instrument Systems In Reality (VISIR) platform as shown in Figure 1, use a comparable 
approach. With these, students are offered some preparation for the World of Work 4.0 regardless of 
any physical laboratory. This is possible by making electronics development under laboratory conditions 
remotely available to everyone via the internet. Users can build a circuit with the help of an interface. 
After completion, this circuit is sent to a laboratory equipped with the VISIR project. VISIR then 
reconstructs the respective circuit in real hardware within seconds. An intelligent interconnection of 
predefined electronic components combined with each other enables this. The resulting hardware is 
examined and measured by VISIR. The results are then sent back to the user, who thus receives real 
measured values of electronics that he has built himself at a distance. Figure 1 shows the user interface 
of the VISIR environment from a user's point of view. 

 
Figure 1 VISIR Remote Lab. 

1099



 

 

The work of [5] examines the relationship to the world of work taking the technical literature into account. 
It turns out that VISIR is a promising approach, but that in the literature only three out of ten technical 
competences as identified for Industry 4.0 could be linked to VISIR [6]. 

3.3 Remote Lab vs. Simulation 
In the literature, a distinction is made between "virtual lab" and "remote lab". Virtual labs are approaches 
that represent virtual experimental environments. This includes, for example, software for the simulation 
of scientific experiments. MATLAB or LabVIEW are some software examples. However, it also 
comprises software products that simulate hardware which is not physically available. A remote lab, on 
the other hand, is physical hardware made accessible to the learner outside of a laboratory. In this 
context, expensive hardware can also be made available which makes it possible for learners to carry 
out experiments at locations other than the educational institution. A remote lab should be perceived as 
real laboratory practice [7]. 

Virtual labs and remote labs both have a right to exist. They involve different advantages and 
disadvantages. Virtual labs have fewer limitations in terms of scalability, since a software can be 
restricted via licences, but it is easy to distribute. However, there is also free software that can be used 
if the costs of a software licence cause a problem. Thus, it can be used without restriction and also 
without any organisational effort on the part of the educational institution. Nevertheless, it cannot 
satisfactorily provide the necessary "real-world" practice in subject areas such as engineering. In the 
concrete example, a virtual lab does not convey the experience a student gains when transferring his 
source code to an MCU. Some of the things that cannot be found in the virtual lab are, for example, the 
work a compiler does to create a hex file out of some program code which shall be comprehensible for 
the MCU, the waiting time it takes to transfer the data and moreover, the user is not able to visually 
observe the serial data transfer of the compiled project. An Arduino Development Board indicates that 
data is being sent on the line via its serial connection status LED. The experience of observing visual 
feedback is missing in the software implementation, as this process is only simulated [8]. Of course, a 
virtual lab can be useful from a cost perspective and it might help in different learning scenarios. 
However, if students never get the opportunity to test the knowledge gained theoretically on real 
hardware, they are less prepared for later use in professional life than someone who has already dealt 
with the frame conditions of physical hardware. 

3.4 Blended Learning 
Blended learning describes the addition of modern remote approaches to classical learning methods. 
Roughly speaking, this is understood as the inclusion of e-learning. However, e-learning has evolved 
and now describes a much more comprehensive set of learning strategies [9]. Blended learning is more 
than just the use of e-learning tools in a face-to-face course. Nowadays, it is about using the digital 
learning tools intelligently in a way that adds value to the teaching prerequisites as well as the related 
opportunities of the learners. “The question of the meaning of integrated learning is a question of the 
functions, aims and purposes of learning in relation to the challenges of the learning environment” [10]. 

The challenges of teaching with social distance within a pandemic, while sticking to equal expectations 
of students, suggest the further development of blended learning methods. An attempt is made to turn 
the barriers as identified in (Restrictions on the course) into an advantage. This is done by modifying 
the task in such a way that a project has to be developed that communicates via the internet. At the 
same time the students are given a collaboration environment which helps to support this task. Hence, 
the alleged disadvantage of social distance is turned into a didactic tool. 

4 METHODOLOGY AND CONTEXT OF THIS PAPER 
The context of this work is to maintain and to improve the embedded systems module at the Ruhr West 
University of Applied Sciences. By observing the iteration levels of the course carried out over the years, 
a concept was devised for the changes that became necessary due to the pandemic. This modification 
of the previous implementation is being tested in a field study [11]. The students who go through the 
module in its modified form will be asked for an evaluation both during and at the end of the semester. 
This evaluation was executed by means of questionnaires available for voluntary answering. The 
personal assessment regarding the innovations as well as the experience gained with the newly 
introduced teaching goals and tools are queried in the surveys. 
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A simple classification into good or bad cannot be made when evaluating the case study. The 
participating characters and groups, which are made up of different courses of studies, are too different. 
Furthermore, observation has shown that the participants have very different strengths and weaknesses 
from year to year. This means that not every course of study produces qualitatively comparable results 
although sharing the same conditions. Some semesters showed below-average commitment and others 
above-average. Thus, the results of the semesters are not comparable with each other one-to-one. 
However, not only the outcome of the last few years, but also the circumstances under which the 
semester of the case study was held make it difficult to compare it to a semester of attendance. In order 
to nevertheless be able to answer the research questions, this work uses the mixed methods approach 
to conduct the evaluation. Under the given circumstances, this procedure promises to be able to give 
as comprehensive a statement as possible about the success of the work by collecting both qualitative 
and quantitative data [12]. 

Several perspectives are combined in order to be able to draw a comparison between the instances of 
this course over several semesters. This ensures the possibility of making a scientifically valid statement 
about the course. The case study is compared with an attendance semester. For this purpose, this work 
uses qualitative and quantitative methods of evaluation [13]. 

4.1 Restrictions on the course 
The most obvious reason for restructuring the embedded systems module and for introducing the new 
concept is the multitude of barriers that have arisen for both students and teaching staff due to the 
prevailing Covid-19 pandemic. The lack of access to an IoT lab is at the foreground of this. Prior to the 
winter semester 2020/2021, students of the embedded systems course were given access to the 
university FabLab. Having access to digital manufacturing techniques is helpful for the fulfilment of the 
module aims. This makes the FabLab as an IoT laboratory a suitable option to be used for the course. 
It is part of the “nature” of a FabLab to be very extensively equipped with machines for digital fabrication. 
Here, students have access to, for example, 3D printers, a laser cutter, CNC as well as PCB milling 
machines, soldering stations and other digital manufacturing processes [14]. Thus, participants can 
resort to a large number of common addition and subtraction processes for their work when 
manufacturing printed circuit boards, housings for their projects or mechanics. This is not possible in 
winter semester 2020/2021 due to the closure of the university. Teaching staff are encouraged to avoid 
using the premises of the university in their scheduling if possible. 

An in-house exhibition is usually the final event for students in the embedded systems module. Due to 
the Corona Protection Ordinance, it cannot be held in attendance at the end of the course. Past years 
have shown that, from experience, many visitors find their way to the exhibition to find out about the 
students' projects. However, the university cannot offer a hygiene concept that would ensure the safety 
of all participants. This barrier not only removes a nice tool for students to work on their presentation 
skills, but it also takes away the incentive to build a finished product which can be presented to the 
public. 

5 CASE STUDY EMBEDDED SYSTEMS COURSE 
Due to the barriers that have arisen, several innovations have been introduced for the embedded system 
module. Furthermore, tools have been developed to improve working at a social distance in the context 
of embedded systems. At the beginning of the semester, the students had to form groups themselves. 
A rough guideline of three to four students per group was made, as usual. This is done since the future 
group project should be of a size that can be implemented by this number of people. In addition, the 
groups should be virtually composed of students from at least two courses of study. As described in 
[15], in such an approach, “peer-learning” is to be managed in order to support students in forming 
long-term learning groups. This should, for example, bring together groups that may not have maintained 
contact in advance due to their different courses of study. It was also important to help loners to find a 
learning group. The predefined group composition was intended to achieve an alignment of the existing 
competences of the degree programmes. This was necessary in case some students might have 
different previous knowledge than others due to their study background. The most striking innovation is 
that the course took place exclusively online. Online lectures were held weekly, each dedicated to a 
specific topic. At the beginning, all students were informed in the first lecture (kick-off event) about the 
course of the module and moreover, the formation of groups was initialised.  
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5.1 Remote Lab 
An assortment box is defined as a remote lab within the field trial. This box is filled with basic elements 
needed for the development of microcontroller-based projects. A dev kit, available for order from the 
Funduino company [16], serves as a starting point. The Fig. 2 illustrates the content of the remote lab 
as provided for the students. This box offers numerous options to the students when developing their 
projects. Apart from connection elements such as breadboards and cables, users also have access to 
an extensive selection of sensors and actuators. These include, for example, temperature sensors, 
distance sensors, servo motors, stepper motors, LC displays, LEDs in different colours and a traffic light 
element, to name just a selection. 

 
Figure 2 Remote Lab. 

This set was supplemented with a TTGO dev module [17] as well as the USB-C cable required for it. 
The TTGO is a development board that is equipped with an ESP32 at its core. It is extended by an 
OLED display that can be used flexibly via libraries offering the possibility of displaying a variety of data 
in different ways. Furthermore, the board has a battery controller. This ensures that an optionally 
connected lithium-ion battery can be charged with an external power supply. Thus, it is possible to 
continue supplying the module with power without using an external power supply. 

5.2 New module goals 
The new goal of the participants is to design a project which communicates via the internet and solves 
a problem of social distance at the same time. This project aim has several purposes. On the one hand, 
the students, who are now tired of the pandemic, are to be distracted from the fact that they cannot enter 
their university for the second semester in a row and that a "normal" everyday student life took place a 
long time ago. Since the assignment assumes that the future project shall use the internet as a 
transmission medium for the data, there is no need to meet in person. Beyond this social effect, however, 
the basic requirement of using the internet as a transmitting device for the microcontroller projects 
distributed should lead to a better understanding of IoT project development among the participants. 
This had already been discussed in past semesters, but was of little use in practical implementation, as 
many projects stood on their own as stand-alone solutions. Since the submission criterion is now to 
design an IoT-capable product from one's own project, the students should be able to deal with the topic 
more confidently once the course is over. 

5.3 Closing event 
In order to compensate for the omission of the in-house fair, in which students present and explain their 
projects, an alternative, online-conform variant was realised. Adhering to the final presentation should 
also give the participants the incentive to present, explain and defend their project in front of a broad 
audience at the end of the semester. A solution was realised that came as close as possible to the fair 
character of past final events. A recently developed collaborative workspace was implemented, using 
the “WorkAdventure” project to host a virtual fair for the students, see [18]. Fig 3 displays how the 
members of the project named “nanoroot” present their project during the virtual fair [19]. Using the 
WorkAdventure platform, the participants of the course were given a room with a map specially 
developed for this event. Each student group was assigned a virtual stand where they had to stay, just 
like at a real trade fair event. Their project poster was exhibited in front of their own stand. Thus, visitors 
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to this virtual fair could view the poster and then possibly enter the stand of the respective group and 
contact them there. External visitors who had been invited to this event in advance were given the 
possibility to inform themselves about the particular project from the group members, who then 
answered their questions. The participants themselves were also able to exchange information about 
the other groups’ projects. Possible problems encountered while developing were revealed and future 
plans were communicated. The end of the virtual fair consisted of a tour by the lecturers as well as a 
final presentation of all project groups at their stand.  

 
Figure 3 Work Adventure. 

6 EVALUATION 

6.1 Evaluation of the Remote Lab 
The participants of the course who worked with the remote lab for one semester were asked what they 
missed in the remote lab equipment. 54.1% stated that they missed "nothing" in the provided home lab during 
their work with it. The remaining students mainly expressed a wish for more spare parts they could use for 
the practice exercises, as some noticed wear and tear on the parts needed during their work. Thanks to the 
additional budget of 50 euros per project group, each of them was able to procure all the missing components 
for their work, very individual and with little effort. They could claim the money from the university at the end 
of the semester. Therefore, the equipment of the remote lab seems to have been chosen appropriately. 

More questions were asked specifically to those students who had taken the "Digital Systems" module in 
the previous semester, as they had gained experience with the embedded systems simulation 
environment Tinkercad. They were asked which method they would prefer for learning. It was either the 
simulation environment or learning with real hardware from their remote lab. 70% of the twenty statements 
obtained said they preferred the real hardware. 15% said they would use the techniques as a suitable 
complementary tool, and they did not see a favourite. 15% of the respondents preferred working with the 
simulation environment. The reasons for the preference of real hardware were mostly seen in the greater 
practical relevance as well as in the lower abstraction from a real implementation. It was also stated that 
the real hardware and the assembly of it made it easier to internalise the learning content. Proponents of 
the simulation environment, on the other hand, felt that virtual embedded systems development was easier 
to understand for inexperienced users. Moreover, they think that the simulation was better suited to 
collaborating over the internet. It was also noted that with real hardware, the assembly of the final projects 
might be done by individual group participants and thus the work is not equally distributed. In general, 
however, it can be said that it was the right choice to distribute the remote lab as part of the case study for 
the embedded systems semester.  

The participants of the remote course were asked where they saw the advantages and disadvantages 
in using the remote lab. In summary, the statements can be interpreted in such a way that the 
participants appreciate being able to manage their time independently. This seems to give them more 
time to deal with electronics. Some report that they have also used the time with the remote lab to 
implement private projects. Thus, an increased interest is shown if the students are given the equipment 
on their own responsibility over the long period of a semester. They come up with more ideas of what to 
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develop with the equipment than when confronted with the hardware within fixed attendance practicals. 
This is also reflected in conversations with the students that were held during the remote practicals. It 
was found that the participants who accepted the offer to ask questions in the online internship used the 
remote lab beyond the pure project. In addition, the respondents thought that the remote lab provided 
was very extensive as well as sufficiently equipped. 

Some of the students who work with the experiment box have problems organising themselves at home 
plus they cannot find a time frame for working with the electronics. A fixed face-to-face appointment 
even via internet would give them such a framework. For this purpose, three dates were set for an online 
practical, in which students were given the opportunity to express their questions. However, this offer, 
which was not obligatory for the students, was only taken up by a few. It seems that without compulsory 
participation, many of the participants are tempted to put off their weekly work. Not everyone takes 
advantage of the assistance offered. In addition, the participants feel a fear of breaking components. 
This feeling could not even be eliminated by pointing out that defects occurring during experimentation 
can be normal and that these would not have any consequences for them as the lecturers mentioned 
several times during the event. Nevertheless, some of the students seemed to be inhibited by their own 
responsibility for the material they had been given. An easily understandable point is that during the time 
when experimenting at home, there is no immediate help available from a teaching person. This could 
only be provided on a time-delayed basis via email or in one of the three online practicals. 

6.2 Comparison with a group of experts 
185 former embedded system students have been asked to participate in a survey on the current remote 
course concept. Thirty-four of these experts responded to the request. They gave their opinion regarding 
the concept in a questionnaire. Since communication via internet is a module requirement in the current 
concept, we can assume that 100% of the case study students developed a project which connects to 
an internet service. After the communication possibilities of microcontrollers with a network were 
explained to the expert group, they were asked whether their project had communicated with the internet 
even though this was an optional feature for them. The survey shows that although the experts also had 
the option to do so, 61.76% of them did not use it and created a project that did not involve such 
communication. This may be because they developed a project that did not need this specification, or 
because they had focused on digital manufacturing in their project. However, this could lead to a weaker 
understanding of IoT devices than the students in the study gained who had their microcontroller 
communicate with the internet. Based on this, the question arises whether students who planned and 
implemented their project as an IoT project have a better understanding of the development and 
operation of IoT devices if they were not only taught in theory, but also had to apply the topic in practice. 
In order to find an answer to the previous question, both groups were asked whether they felt able to 
implement an IoT project themselves after completing the embedded systems module. The aim is to 
investigate whether the framework conditions of the course lead to students gaining greater competence 
in implementing IoT projects, precisely because of the social distance. 

 
Figure 4 Survey IoT self-assessment. 
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The changed course orientation and the precondition of implementing a project that communicates via 
the internet bring forth students being more confident about the topic of IoT. 89% of the participants in 
the case study think they are able to independently design and build an IoT device after the module, 
while only 73% of the experts claim this. 

6.3 Evaluation of the projects developed 
All projects presented by the students during the remote semester fulfilled the criteria set for the course. 
The expectations were initially set lower for a semester during which students did not have access to 
an IoT lab or FabLab. However, this was unnecessary, as the results of the course were consistently 
positive despite the limitations. Every group submitted a satisfactory project. This resulted in fourteen 
documented projects. The disadvantages the students had due to a lack of tools were compensated for 
by creative implementations. As suggested to the participants during the lecture, they found very 
creative solutions, some of them unconventional, but adequate for the purpose. The project 
"BattleShips" [20], for example, uses an empty milk carton as a housing for the electronics used. It 
turned out that some of the students already have a 3D printer at home for private use. 36% of the 
projects included 3D-printed components produced privately. 100% of the projects submitted were in a 
presentable status. This means that they were either built into an enclosure or that they had a prototype 
"look" being appropriate for the project. None of the projects looked unfinished or badly improvised. All 
this exceeded expectations and it compensated well for the lack of digital fabrication techniques a face-
to-face semester usually offers. It can therefore be observed that there is only a technical limitation for 
students who do not have access to a laboratory with digital fabrication techniques. However, this is 
compensated by an increased boost of creativity. It turned out that the absence of the technical 
possibilities seemed to put the focus on the implementation of the actual IoT task. Technically, the case 
study projects put much more emphasis on developing a clean software user interface. 

6.4 Remote Lab vs. VISIR 
The technology compared to the remote lab is VISIR. Participants were not subject to any constructional 
restrictions when using the remote lab and that is why it surpasses VISIR. Users of the remote lab were 
provided with an extensive selection of hardware. Moreover, they had the possibility of supplementing 
this hardware given with a few self-procured materials which could easily and individually be done 
against submission of the invoice for an amount up to 50 euros. This financial framework was not fully 
exhausted by any of the groups and yet each of them was able to implement their very individual 
solution. VISIR detects and even prevents the connection of components if it would lead to a defect [21]. 
The remote lab used does not do this and therefore defects occurred with some users. However, 
students must cause these errors so they can learn from them. Stobbe speaks of the right of learners to 
make mistakes in order to be able to learn from them [22]. With such error prevention as VISIR offers, 
users miss the possibility to acquire “negative knowledge” [23]. For these reasons, it can be concluded 
that a remote lab is to be preferred for teaching embedded systems and beyond that, a simulation 
environment should be used as a support. 

This initiates the answer to the first research question, how an embedded systems module can be 
executed under the conditions of social distance while maintaining the quality of teaching. The field 
study successfully demonstrated that with the help of a supporting remote lab as well as an adapted 
purpose, not only the quality compared to a face-to-face semester can be maintained, but also that 
students can even learn additional skills through it. It turned out that the assignment made it inevitable 
for students to deal with the characteristics of IoT devices. The means of communication provided was 
of great importance. Through the step-by-step introduction to working with microcontrollers via the 
internet, the participants developed a stronger practical orientation in comparison to the students, who 
were able to incorporate this topic into their project voluntarily. The compulsion to use the medium of 
the internet helped to promote this. It also led to greater self-confidence with respect to the participants 
in relation to IoT. This will help them in their future professional practice. 

Research question number two investigated how the fact that teaching has to be done at a social 
distance leads to a better understanding of IoT by adapting the purpose. This question can also be 
answered as the module goals were achieved without restrictions through the introduction of a remote 
lab. As can be seen from the evaluation, students who were taught the topic of IoT at a social distance 
and under practical implementation are more likely to see themselves in a position to independently 
design IoT devices in the future. But not only the students' statement allows this conclusion, the 
comparison of the project results was also very clear. All projects from the case study had at least one 
internet interface as well as a software user interface. This demonstrates a higher IoT reference 
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compared to "regular" semesters. Thus, it is clear that the changed assignment has led to an increase 
in IoT understanding. The increased self-assessment of the participants in contrast to the expert survey 
also indicates this. 

The course has shown that a topic such as the teaching of basic and advanced knowledge of embedded 
systems is possible under the implemented boundary conditions of a university with the corresponding 
infrastructure as well as the financial resources for acquiring the hardware and server structure. 
Nevertheless, both implementation and evaluation have shown that this concept also has weaknesses 
in which a comparable face-to-face course has an advantage. When working with the remote lab, 
situations arose time and again, in which students either discovered defects in the hardware provided 
or caused them themselves due to incorrect operation. This happened especially in the initial phase. 
Although these committed errors are certainly desirable, the replacement of simple, inexpensive 
electronic components would not pose a problem in an equipped IoT lab. However, these parts are not 
immediately replaceable in a remote lab with a limited hardware selection. This consequently led to 
additional effort because hardware spare parts had to be sent by post. Moreover, learning interruptions 
for the student with the defective component occurred. An extended equipment of the remote labs would 
provide a remedy to this. There will be a greater quantity of several components with increased wear 
and tear inside the boxes in future semesters. In particular, the TMP36 [24] turned out to be particularly 
prone to incorrect operation. As there was only one single item enclosed with the remote labs, several 
delays in the students' work were caused. This component will be added to the set several times in 
future semesters. It is assumed that this compensates for a large part of the delays. The same applies 
to other components, but these should be selected individually based on the exercises set for each 
semester. Even though this procedure will not prevent defects, it will lead to students having a certain 
safety buffer, which will reduce the inhibitions about a defect as indicated by the students in the 
evaluation. 

The evaluation results show clearly recognisable tendencies in the sense that students feel freer to 
schedule their teaching. Working with the remote lab increases interest in working with microcontrollers 
and in networking them via the internet. Nevertheless, the desire for portions of face-to-face courses is 
still present. This distance-only solution has shown that it is a fully-fledged substitute for a face-to-face 
course. Anyhow, this concept can be improved by continuing the positive aspects of the event, but 
supplementing them with, for example, face-to-face practicals. This mixed form seems to point the way 
and it will be tested as soon as the restrictions imposed on us are lifted again. 
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Abstract 
Among the main objectives of the Master's Degree in Construction Engineering at the University of the 
Basque Country (UPV/EHU) is skills development that facilitates the employability of students in the 
construction sector. The Master’s curriculum incorporates competences connected to Sustainable 
Development Goals, some related to building rehabilitation, thereby avoiding consumption of new 
resources linked to new constructions. In-depth studies on building damage and possible remedial 
action to address their rehabilitation and to recover full functionality are part of the subject module 
Pathology and Rehabilitation Techniques. Even though widespread acceptance of the course content 
was registered among students, a new practical session was added last year. A lecturer now 
accompanies each group of students preparing a practical report. The students are then guided through 
the identification of construction pathologies and possible intervention techniques, taking into account 
the criteria of historical heritage conservation and sustainable development. Throughout this research 
work, the proposed methodology is analyzed, the advantages and disadvantages are discussed and the 
benefits are clarified. 
Keywords: Teaching-learning, Learning achievement, Sustainability, Construction Engineering, 
Rehabilitation, Sustainable Development Goals. 

1 INTRODUCTION 
The Master's Degree in Construction Engineering at the University of the Basque Country (UPV /EHU) 
provides a professional training course with a multidisciplinary vision of construction. The three areas 
covered by the Master’s program merge building and civil works: design and calculation of structures, 
facilities, and project management [1]. 

In this sense, the training program reinforces both professional qualifications and the necessary 
competencies for planning and constructing urban infrastructure and facilities, and for their maintenance. 
It integrates urban, environmental, and sustainability parameters in the development of projects, 
following criteria relating to professional ethics and social, human, and economic analysis within the 
framework of its activities. Given that it is a transversal Master’s course, there are students from various 
countries with different backgrounds and degrees. This cosmopolitan atmosphere enriches the course, 
because students have to work alongside classmates with different trainings and different visions of the 
processes and constructive solutions. 

Governments, private organizations, and researchers have focused on buildings, infrastructures, and 
urban developments. This attention is justified, due the effects of the construction sector on the natural 
environment that entails major social, economic, and cultural implications [2]. Universities can play a 
crucial role in the development of Sustainable Development Goals (SDGs) and the promotion of 
sustainability, seeing them as opportunities [3]. They are increasingly employed nowadays and used for 
the assessment of sustainability. SDGs are included in institutional mission statements [4] and are even 
incipient in university curricula [5]. And even more so, there are rankings for measuring the impact of 
SDGs within Universities [6]. Graduates capable of integrating the design and construction 
considerations of SDGs are needed in the construction sector [7]. 

Rehabilitation also plays a key role. Figure 1 shows the number of building licenses in Spain. A sharp 
decline in new building after the great crisis of 2008 can be observed, while the rehabilitation subsector 
has fewer variations in its activity and is more economically stable. Both rehabilitation and new 
construction can be done with the same tools and prior knowledge of the pre-existing constructive 
characteristics of each building. Specific knowledge is necessary to conduct a proper diagnosis of 
existing buildings and to provide the most appropriate solutions. It also influences new construction, 
avoiding designs that all too frequently hide flaws that are a cause of pathological processes [8]. 
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Figure 1: Number of building licenses in Spain (Data source: Spanish National Statistical Institute). 

Heritage conservation and rehabilitation must also be considered. Heritage should be seen as a key in 
the process of developing a sustainable relationship between people and their environment. This 
increases the sense of belonging and their connection with their environment [9,10]. 

These considerations make it appropriate to include diagnostic procedures and the rehabilitation of 
buildings in general and particularly those that are part of the built heritage within curricular knowledge. 

2 METHODOLOGY 
At present, the Master's Degree in Construction Engineering at the University of the Basque Country 
(UPV /EHU) includes the subject module “Pathology analysis and Rehabilitation Techniques in 
Construction”. This paper reports the results of a change in approach, after a survey of the opinions of 
students following the course in the 2019/2020 academic year. The survey consisted of both closed and 
open questions. After analyzing the survey results, we proceeded to modify the part of the educational 
system concerning the implementation of practical cases. Similar experiences are reported as useful 
tools for training experts in structural design and construction [11]. The description of the methodology 
begins with a presentation of the teaching/learning planning of the subject and especially matters related 
to the case study. 

The objectives of the subject module are: 

- To train students in the field of construction failures, diagnosis and remedial actions. 
- To link construction pathology analysis with the knowledge acquired over the previous degrees 

and other master’s subjects. 
- To learn from failure, so as to consolidate the knowledge acquired. 
- To learn techniques for repairing structures and buildings. 
- To recognize the risks of constructive solutions in the design phase of new buildings and civil works. 
- To keep in mind approaches that are linked with SDGs and heritage conservation. 

The focus of this subject module is eminently practical. Lectures are combined with the resolution of 
practical cases. These cases consist of the completion of a report that analyzes the constructive 
problems and establishes the hypotheses that have generated the previously identified damages. 
Finally, it is necessary to propose the most suitable solutions for its rehabilitation. 

Within the didactic method, field visits are organized after lectures. They have been addressed in the 
corresponding theoretical concepts of damage mechanisms. Students have to form working groups for 
the practical case. The following criteria for setting them up are defined by teaching teams and are 
specifically designed each year according to the specific characteristics of the group of students: 

• Students with a foreign degree cannot coincide in the same group, if possible. 
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• The same group should have no more than two students with the same degree (e.g., architectural, 
civil engineering, mechanical engineering, building engineering...). 

• Case studies should include at least one historical building, one building in need of rehabilitation 
and civil works. 

The academic work plan is proposed with the following stages: 

• Each group chooses a construction for its case study. 
• Searches are conducted for construction information in either municipal or regional archives, and 

other possible sources of information. 

• The analysis of the information that is collected relates the history of the construction that is under 
study: when it was projected and built, what uses have been had, what modifications have been 
produced, if it is listed heritage, its social and cultural influence and other matters to understand 
the construction and its relationship with its city and social environment. 

• A preliminary visit to the construction serves to contrast the real condition of the building and the 
information that was previously collected, detecting all possible variations between both. 

• Annotations and sketches on the damage and visible pathologies. 
• First assessment by each group on the damage and pathologies detected in the building. 
• In the 2019-2020 academic year, students could consult the teaching staff on their preliminary 

conclusions. However, in the 2020-2021 academic year, a variant of the methodology was introduced 
after the surveys. It consisted of a lecturer accompanying each group on a visit and reviewing in situ the 
pathologies that were detected, their possible origins and the most appropriate rehabilitation solutions. 

• Drafting of the compilation report of the work carried out, both in relation to the documentary 
search and the construction pathologies detected. An analysis of the most appropriate possible 
solutions to the problems should also be carried out. These must consider the circumstances of 
each building and the environment in which it is located. Thus, all actions will be valued that 
contributed to the objectives of sustainable development, respect for the condition of historical 
heritage when appropriate, and its link with the social and cultural environment in which the 
construction is located. 

• As a last step, the case study should be presented in the classroom, with a discussion among the 
students of the whole class. 

  

  
Figure 2: a) Factory rigging, Zorroza Royal Shipyard; b) Blueprint of a 19th c. house [13]; c, d) railway 

underpass: picture and sketch.  

1110



 

 

In the academic year 2019-2020, students could freely propose those constructions that appeared most 
appropriate for their analysis. However, in the 2020-2021 academic year, the options available to the 
students were limited to works selected by the teaching team in the municipality of Bilbao, where the 
Engineering Faculty is located, since for several periods the city was under lockdown due to Covid19. 
This year, the practical cases selected by our students were (Figure 2): 

- A heritage listed factory rigging of an ancient Royal Shipyard in Zorroza [12]. 
- An isolated building from the 19th c., in a growing area of Bilbao [13], former Deusto municipality. 
- Two railway underpasses. 

The above-mentioned survey was administered to students at the end of the academic year 2019/20 to 
measure their satisfaction with the teaching methodology and to assess whether student expectations 
with regard to the subject module had been met. The survey was organized with a series of closed 
questions with an evaluation criterion, although a series of open questions appeared at the end where 
they could make any contributions that they considered appropriate. The results are shown in Table 1. 

Table 1. Survey academic years 2019-2020, 2020-2021 and differences (answers in %). 

 2019- 2020 2020-2021 Differences 
Response criteria. 1 2 3 4 1 2 3 4 1 2 3 4 

Studying construction pathologies consolidates prior 
knowledge of construction. 0 0 27 67 0 0 20 80 0 0 -7 13 

Conducting a case study is important in this subject. 0 0 13 87 0 0 13 87 0 0 0 0 
The extension of academic work is adequate. 0 7 13 73 0 0 40 60 0 -7 27 -13 
Conducting a case study has enhanced my interest in the 
subject. 7 0 27 60 0 0 20 80 -7 0 -7 20 

Conducting a case study helps me to understand the 
concepts explained in lectures. 0 0 20 73 0 0 7 93 0 0 -13 20 

The field experience provides a good training, in order to: 

• detect failures in constructions 0 7 20 73 0 0 27 73 0 -7 7 0 

• hypothesize about their diagnosis 0 0 33 67 0 0 27 73 0 0 -7 7 

• propose the type of suitable tests 0 13 33 53 0 27 27 47 0 13 -7 -7 

• think of possible future interventions 0 0 27 73 0 0 27 73 0 0 0 0 
I think the work allows me to address issues about building 
pathologies and rehabilitation in my future professional life. 7 0 40 40 0 0 53 47 -7 0 13 7 

Learning about construction failures will allow me to improve 
my professional activity on new construction. 0 0 40 60 0 0 33 67 0 0 -7 7 

Tutorial support is key to learning through the case study. 0 0 33 67 0 0 27 73 0 0 -7 7 
I have been accompanied by the teaching team during the 
completion of the case study. 0 7 13 67 0 0 7 87 0 -7 -7 20 

All team members have visited the case study. 0 20 20 60 0 0 20 80 0 -20 0 20 
I worked on assignments with my class mates. 0 0 20 80 0 0 13 87 0 0 -7 7 
Each member of the group has claimed responsibility for their 
tasks and has participated in the case study. 7 7 13 67 0 0 27 73 -7 -7 13 7 

The conclusions of the report emerged after joint debate and 
analysis. 0 13 0 80 0 13 27 60 0 0 27 -20 

It is good to have a group of classmates from other degrees 
and countries. 0 0 13 87 0 0 13 87 0 0 0 0 

The group work experience has been positive. 0 7 20 67 0 0 13 80 0 -7 -7 13 
I believe that lecturer accompaniment on a visit to the case 
study provides a vision that could otherwise be very difficult 
to obtain on my own (if you could not go, do not answer). 

    0 0 0 93     

A teaching accompanied visit is highly recommended.     0 0 0 100     
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3 RESULTS  
The above-mentioned survey was administered to students at the end of the 2019/20 academic year, to 
find out the satisfaction of students with teaching methodology and to assess whether their expectations 
on the subject were met. The survey was organized with a series of closed and open questions in which 
any student could make the appropriate contributions. 

The survey also contained a number of open questions, which led to subsequent personal interviews 
with students to establish lines of improvement in the teaching of the subject. These responses for the 
academic year 2019/20 are included in Table 2. 

Table 2. Open questions answers, academic year 2019-2020. 

Question Answers 

I have missed in the subject ... 

 Emphasis on causes, whys and wherefores of those causes; how the failure occurred and why 
Carry out tests in practical cases 
Visits with a teacher to see pathologies / Visit to the case study with a lecturer 

Suggestions for the improvement of the subject: 

 A visit with experts in the subject 
Visit to rehabilitation structures 
Visits with lecturers 
Guided field visit to take into account the essential matters 
See practical cases; maybe visits to rehabilitation works 

Other suggestions: 

 Good general level 

The results of the closed questions are shown in table 1. The closed questions had the following possible 
responses: 

- 1: I totally disagree 
- 2: I disagree 
- 3: I agree 
- 4: I totally agree 

In view of the results of the survey of the academic year 2019 2020 and interviews with some students, 
it was decided to modify the methodology of the case study in the sense indicated above, that is, the 
visits of each group should be with the support of a teacher. 

To assess whether this change in the methodology has led to an improvement in the transmission of 
knowledge on pathologies and rehabilitation under construction, a survey was repeated in the 2020/21 
academic year. Two new questions were added to assess the accompaniment of the teacher during the 
visits to the site of the case study. The same open questions were included and the results are 
summarized in Table 3. 

Analyzing the differences between both surveys, it can be observed that the subject module has become 
more interesting, increasing construction pathology and rehabilitation knowledge and gaining a better 
link to theoretical concepts. Also, students feel more capable of connecting rehabilitation concepts to 
new construction process, both in project and in construction works. 

On the other hand, some aspects were repeated in the replies to the open questions in both academic 
years, which constitute an area of improvement for the subject module. Perhaps the most prominent is 
the approach and the possible performance of some tests to complete the pathological diagnosis. 
Greater knowledge of intervention and rehabilitation techniques was also mentioned as a requirement. 
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Table 3. Answers to open questions. 2020/21 Academic Year. 

Question Answers 

On the subject module, I have missed... 
 Group tours or case studies 

Seeing more in-depth solutions/more repair techniques 
Delving deeper into the subject. More repair methods, more generic knowledge, more examples 
Some more visits/some visits apart from the practical case / more visits 
More useful examples 

Suggestions for the improvement of the subject: 
 Visit real cases 

On-site test in the building under study or in laboratory  
Longer subject 
More field visits to visualize all the topics covered 
More topics on fault repair and pathologies 

Other suggestions: 
 It is enough for the subject and the teaching load 

Clear teacher and pleasant class 
Everything is fine 
Let’s continue with this kind of Master’s and hope that this subject continues with the same 
dynamic and professional ethics. 
More information in general 

4 CONCLUSIONS 
The methodology used to address student knowledge of failure diagnosis and rehabilitation within the 
scope of a Master’s degree course on transversal construction has been described in detail. The 
analysis of case studies relating to construction pathology and rehabilitation has shown itself to be a 
useful tool for training students prior to future professional life. Rehabilitation is a part of the construction 
sector closely linked to the Goal of Sustainable Development and Heritage. 

The teaching methodology has been refined after the teacher listened to the contributions of the students 
while accompanying them to the case studies that the student had previously identified. These changes 
in the teaching have been positively valued by the students. However, the comments of the students 
have also revealed new opportunities for improving the teaching-learning process. 

The teaching team was very satisfied with the experience. Among the pluses to highlight were the 
involvement of students with case studies and the higher level of learning and involvement not only with 
purely engineering aspects, but also with those related to sustainability and heritage. However, this 
teaching method is very difficult to apply within large groups. A small group of students has proven to 
be a key aspect, which facilitated the teaching-learning process during the visits accompanied by a 
teacher. 
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MONITORING INTERCULTURAL COMPETENCE DEVELOPMENT 
THROUGH SELF-REPORTED EXPERIENCE 

Sonia Carmen Munteanu, Angelica Maria Căpraru 
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Abstract 
Internationalisation of higher education has been the response to strong globalisation forces, such as 
mobility of higher education seekers. In multilingual universities students are challenged to learn and 
adapt not only to new linguistic environments, but also to new and complex cultural contexts. The need 
to become interculturally competent has become as important as to be linguistically and professionally 
competent, if one wishes to thrive in a global economy. The present study reports a case of intercultural 
competence development of an international student enrolled in Romanian higher education. To monitor 
and foster awareness and competence development, self-reflective diary entries were used with a 
student who engaged in Romanian language and culture learning with the intended goal of adapting for 
study and work in the target culture. The results confirm that reporting experience is a useful learning 
tool which gives the subject the opportunity to reflect upon own development and enhance intercultural 
compentence. 

Keywords: intercultural competence, intercultural awareness, foreign language learning, learning diary, 
internationalization. 

1 INTRODUCTION 
Internationalisation is an ever-growing global phenomenon in higher education and one of its most 
prominent components is the introduction of bilingual and multilingual academic programmes [1], [2]. 
Students can benefit from quality education in their fields of interest if they can master one or more 
languages in which to access a wide range of knowledge resources and providers, whether in their 
home institutions or abroad. Immersed in multilingual education, students can also acculturate in a wider 
community of practice in their professions, adding a global dimension to their graduate skills.  

But studying in multilingual settings in higher education requires more than just good language 
proficiency. The need to be interculturally competent has become as important as to be linguistically 
and professionally competent, if one wishes to thrive in a global economy. Hence, intercultural 
competence has been included as an essential student learning outcome in higher education [3], highly 
desired by employers of graduate labour force. 

Although there is little consensus to what a comprehensive definition of intercultural competence is (for 
definition assessment and associated terminology, see also [4]), for the purpose of the present study 
we will use Deardoff’s which is particularly relevant for higher education: “[intercultural competence 
refers to] communication and behavior that is both effective and appropriate when interacting across 
difference” [5]. She further points out that the development of such competence is an ongoing process, 
so “it becomes important for individuals to be given opportunities to reflect on and assess the 
development of their own intercultural competence over time” ([6], p.68).  

The present study reports a case of intercultural competence development of an international student 
enrolled in Romanian higher education. The student chose to study in Romanian, therefore he enrolled 
in the Preparatory Romanian Language Year (henceforth, PRLC), a one-academic year course that 
teaches language and culture to international students who will afterwards study in Romanian higher 
education institutions. To monitor the development of his intercultural awareness and competence, we 
asked the student to observe and report his perceived progress through recording events and 
experiences he believed contributed to his understanding and adapting to the target culture. Our 
research interest lay in getting an insight into how a student can become interculturally aware and 
competent, that is more effective and appropriate when interacting with the target culture. In addition, 
we wanted to give the student an opportunity to reflect and monitor his development as a language 
learner and intercultural learner.  

The suggested tool for observation and reporting was self-reflective prose, inspired from learning diaries 
used in introspective research [7]. [8] notes that in language teaching and learning, diaries are first-
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person case studies that allow the researcher to observe what is otherwise unavailable in the classroom: 
the feelings and the reflections of the learner about the learning process and the progress made. 
Extending to intercultural learning, we wanted to probe what events and experiences the student 
associated with intercultural learning, what coping strategies he employed and how he evaluated his 
progress in becoming adapted, hence interculturally more competent. By asking him to observe and 
reflect upon his experience in interacting with the target culture we sought to gain insight into the 
knowledge, comprehension and skills stage of individual development as described in Deardoff’s Model 
of Intercultural Competence [5], [6]. Although the reflective report can provide only indirect evidence, it 
is a valuable tool that can be used to complement other class-based assessment methods of 
cultural/intercultural awareness and intercultural competence development.  

2 CONTEXT  
The university where the present study was carried out is a Romanian engineering university in which a 
wide range of English-taught programmes are the main focus of the international campus, 
complemented by one French- and one German-taught academic programmes. In addition, the 
university offers a one-year Preparatory Romanian Language academic course (PRLC) for international 
students who wish to access tertiary education, via Romanian-taught programmes. The programme 
gained accreditation in 2018 and has had a growing number of international students mostly from 
(Eastern) Europe, the Middle East and Africa. If, for the majority of international (and local) students 
English is the language of academic communication and acculturation (and is not the L1 but rather L2 
or L3) into their respective communities of practice, for the students of the PRLC, Romanian is the target 
language and culture for academic and social interaction in the international campus of the university. 
Of course, English remains a medium of communication, often for acquiring Romanian but also for some 
interaction outside classes. Based on a theoretical approach that language learning implicitly develops 
sensitivity to the target culture, the curriculum of this course is language-focused and offers less 
opportunities to students to develop awareness and monitoring of intercultural competence.  

3 DATA AND METHODS 
In this context, the focus of the present study is a student from the PRLC (for the purpose of this study 
we will call him Brian), whose case as a learner in the PRLC is exceptional from several points of view. 
The first is that English is his L1, therefore learning Romanian language and culture in the programme 
did not require the mediation of a third language and culture. Another relevant aspect is his motivation. 
All students enrolled in the PRLC learn Romanian in order to be able to study in Romanian higher 
education and return to their respective countries and cultures afterwards. Only a very small number of 
such graduates, if any, have remained to practice their profession in Romania. Brian, however, set out 
with the aim of learning Romanian and achieving integration so that he could study in Romanian higher 
education and get employment in Romania after graduation.  

The research uses qualitative methods to analyse three data sets collected over a period of nine months 
covering the academic year 2019-2020. These comprise written documents pertaining to Brian, our 
informant, in the form of a narrative diary, as well as short, semi-structured interviews, transcribed. 

To identify learning objectives related to language proficiency development, and to cultural and 
intercultural awareness, we analysed the PRLC curriculum and syllabuses of all programme courses. 
We also looked for activities explicitly targeting intercultural competence or the assessment of 
intercultural awareness.  

The most important set of data, however, pertained to the subject of the focal case, that of Brian as a 
PRLC learner with the specific learning goals and needs described above. Brian was asked to keep 
records of activities, events and occurrences that contributed to raising intercultural awareness and may 
have developed intercultural competence. A basic conceptual frame was provided for his diary of 
intercultural experiences in the form of a list of aspects to consider, but by no means, to limit his 
observations: 

• Perceived cultural differences/similarities; 

• Aspects/events that are/have been a source of anxiety/stress/nervousness etc.; 
• Non-verbal communication aspects that are/have been a source of 

discomfort/uneasiness/nervousness; 
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No special requirements were made as of how the information/data should be recorded. Diary entries 
and reflective writing were suggested but not imposed on the subject. Consequently, the student 
submitted two long log entries (totaling just short of 4,000 words) of back-reflecting and narrative text in 
English, his L1. This was the second type of data analysed. Using a simple interpretative method, we 
identified topics, how they were deemed by the subject – whether similar or different from his origin 
culture, positive or negative, source of anxiety, etc. – and what was the subject’s evaluation of the 
situation and of his progress. We looked for clues on the subject’s perceived development of awareness 
and (positive/negative) outcomes of it, such as adaptation vs loneliness, overcoming uncomfortable 
situations, resolving conflict, accepting new values and behaviours.  

Following the view that intercultural awareness and foreign language development are strongly related, 
two short semi-structured interviews were carried out with the subject on his language learning progress, 
and expectations vs actual performance. His self-directed language learning experience is convergent 
with views that support the use of (intentional) conversation as a valuable language learning tool [9]. 
The actual performance was taken to be his exam results in the two sessions, first semester and second 
semester, of the PRLC as well as his final graduation exam.  

4 RESULTS AND DISCUSSION 
The PRLC curricula is designed and implemented to cater for needs that only partially cover this 
student’s objectives. The programme is accredited for the purpose of teaching Romanian language and 
culture to international students who wish to pursue further undergraduate and/or postgraduate studies 
in Romanian higher education. The targeted level of competence is a minimum B1 CEFR level. Although 
no upper level is specifically formulated, in practice the highest achievers hit a B2 CEFR level in the 
nine months of the academic year. The cultural aspects are tackled in two ways: on the one hand, every 
language development subject contains culturally-specific aspects or information, without however 
formulating culture-specific learning objectives. In this approach the cultural dimension is present in 
language teaching, although not explicitly [10]. On the other hand, explicit teaching of culture is done 
through two courses, one in the first semester the other in the second semester called Romanian Culture 
and Civilisation. Their main objective is to complement communicative competence with sociocultural 
knowledge [11]. Both strands provide the learners with knowledge and skills to develop awareness of 
the target culture and understanding of the characteristics of the receiving society [12]. However, it is 
difficult to identify which teaching, learning or assessment activities directly contribute to developing 
intercultural awareness and competence as syllabi are topic-focused, not skills-based. The only explicit 
objective directly connected to intercultural competence is formulated in relation to the Romanian 
Culture and Civilisation course. At the end of this course the students should be able to ‘identify 
correspondence and differences between the Romanian culture and her/his origin culture’ (Graduation 
Diploma). A practical outcome of the same course is ‘to be able to do presentations on cultural topics’, 
presumably on target culture topics as a consequence of knowledge and skills acquired by studying the 
topics described.  

The set of data provided by the subject as two log-entries offers a wealth of information and insights into 
his intercultural experience. Guided by the researcher’s clues, the student submitted a long narrative 
and reflective text on events and experiences that, in his opinion, contributed to intercultural awareness 
and competence development. The text referred to two distinctive periods of time – the first four months 
in Romania and the following five.  

4.1 Dealing with difference 
The narrative data contained a number of episodes where differences in behaviour of participants (the 
recording subject vs Romanians and local institutions) was noticed and recorded. Similarities and 
differences in how things happened and how people behaved were recorded in terms of negative 
experiences (a source of worry/discomfort) or positive experiences (a source of comfort/pleasure). The 
negative or positive value attached to these experiences is sometimes based on comparing origin 
culture (‘in my country1’) with target culture (‘in Romania’), and other times based on judging the event 
in itself and its context without referring to a culturally-dependent context (whether from at home or 
local). This shows the subject’s constant evaluation/re-evaluation of both the culture of origin as a 
reference point (or initial expectation) and of the target culture as perceived reality to which he needs to 

 
1 For reasons related to the protection of the subject’s identity, we replaced the name of the country of origin with the expression ‘in 

my country’, all through the paper. 
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adapt. It is perhaps his initial strong motivation and set goal to achieve a high degree of adaptation to 
local culture that gives the subject an open and balanced perspective on the two cultures as both being 
sources of anxiety as well as of comfort. In Deardoff’s [5], [6] model of intercultural competence, this 
pertains to the initial stage of development, that of attitudes. According to it, ‘attitudes—particularly 
respect (which is manifested variously in cultures), openness, and curiosity—serve as the basis of this 
model and have an impact on all other aspects of intercultural competence’ ([5], p.69). Brian displays all 
three key types of desired attitudes in intercultural interaction: respect (valuing the other culture); 
openness (withholding judgment); curiosity and discovery (tolerating ambiguity), revealed in his 
narrative. 

Table 1 summarizes events and experiences perceived as negative because they were sources of 
discomfort or worry. The events were classified in categories and their characteristics were coded 
inductively, using in vivo codes [13]. They seem to indicate a phase of negotiation between expectations 
based on the familiar origin culture and the newly discovered realities of the target culture.  

The perceived sources of discomfort were identified and expressed as general categories.  

Table 1. Relevant events perceived as negative experiences 

Event category Characteristics of event Perceived source of discomfort 
Finding an 
apartment or 
temporary 
accommodation 

Worrying  
‘In Romania, this was always 
a worry for me as if my future 
landlord decided to cancel my 
contract and I had to find a 
new place, I would have little 
time to prepare.’ 

Lack of sufficient rules to regulate this type of activity: 
‘my country is much more stringent in terms of the rules 
one must follow in order to rent. However, a tenant also 
has more rights in my country.’ 

Obtaining a bank 
card 

Difficult, Perplexing  
‘This perplexed me, as I was 
officially on the course and I 
had written proof, but it was 
still not enough.’ 

University’s slow bureaucracy and lack of transparent 
communication 
‘I enrolled into university in July but I was still not able to 
receive the necessary paperwork to receive a bank card.’ 

Securing adequate 
income 

Shocking  
‘I was shocked, but not as 
shocked when they told me 
that after tax, this would be 
closer to 400 euros a month.’ 

Mismatch between income level and living costs 
‘I knew that the salary would be lower than my salary in my 
country, but I had no idea it would be this low as [the city] 
is not that much cheaper than my country.’ 

Shopping/every-
day encounters 

Revealing  Directness of interaction with strangers in public places  
‘People in Romania are less smiley in public and they see 
no problem with staring, making eye contact and not 
acknowledging the fact they are staring. People in my 
country, in general, will smile if you make eye contact for a 
prolonged period of time.’ 
Aggressive/unpleasant behaviour in public places 
‘Driving is much more aggressive in Romania and people 
will begrudgingly stop at a crossing (in the case of taxi 
drivers, sometimes not at all)’ 
‘Lo and behold, I bumped into the same conductor yet 
again, who appeared to be quite miffed.’ 
Arbitrary bureaucracy 
‘There is a lot of bureaucracy, even for the smallest of 
tasks. It is often very frustrating having to follow arbitrary 
rules which are in place for seemingly no reason.’ 
Time perception  
‘People appear to be far less stressed here. No-one’s in 
too much of a rush and times for meetings are never 
adhered to, formal or informal.’ 
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Travelling  Confusing  
‘Travelling by bus between 
cities is incredibly confusing.’ 
‘trial by fire’ 
‘For a first-time traveller on 
Romanian trains, this was 
certainly a trial by fire.’ 

Lack of formal. Transparent rules or 
procedures/inconsistent rules or procedures 
‘There are many companies which travel between cities 
and each one follows different procedures.’ 
Bending existing rules/ignoring rules 
‘The number of my seat and cabin, allocated on my ticket, 
seemed to be superfluous, as most people choose 
whichever seat is available at that time.’ 
‘I was ushered to my seat and was told “Nu contează!2”’ 
Lack of public communication 
‘none of them seem to communicate.’ 
‘I was confused as to how I could find out the number of 
the cabin I was in, as no number existed on the side of the 
train.’ 
Unexpected events for which there is no handling 
protocol/contingency plan 
‘Unbeknownst to me, our next destination wasn’t [the city]. 
I was following our journey on Google maps and I realised 
we weren’t going in the right direction. I had no idea what 
to expect […]’. 

Table 2 summarizes events and experiences perceived as positive and a source of comfort or pleasure. 
The characteristics were derived from the data narrative and the sources of comfort/pleasure were 
expressed in general categories. Although these events were evaluated by comparing with known 
behaviour/situation in the culture of origin, they were seen as having a positive value. The very same 
categories of events (e.g., travelling) were perceived as having both negative and positive aspects, as 
being sources of both discomfort and comfort. The student displays respect, critical thinking and 
openness, basic attitudes in intercultural competence development.  

Table 2. Relevant events perceived as positive experiences 

Event category Characteristics of event Perceived source of comfort/pleasure 

Shopping/everyday 
encounters 

Revealing 
‘The food is much better 
quality compared to my 
country and I could live very 
cheaply, even by Romanian 
standards, by shopping at the 
market. This is when I started 
to notice more cultural 
differences between my 
country and Romania’ 

[selective] friendliness of people 
‘If you speak only a small amount of Romanian, the effort 
is noted and people are very friendly, especially the older 
generation.’ 
Directness/honesty 
‘People will happily speak their mind here. Coming from 
my country, this is very refreshing!’ 
Attitude towards alcohol 
‘Most people drink too much in my country and they like to 
take advantage of any free time by getting drunk. In 
Romania, alcohol is ok in moderation and not many people 
take it too far. […] a festival based on drinking had a family 
atmosphere and no-one taking it too far.’ 

Travelling  Pleasant  Friendliness of fellow travellers/people encountered 
‘He was a very pleasant man and nothing was too much 
trouble, yet another friendly Romanian!’ 
‘Again, I was taken aback by the hospitality of regular 
people here; i’ve never experienced such niceties in my 
country!’ 
‘he couldn’t be more apologetic, to which I told him that 
these things happen and it’s not a problem.’ 

 
2 It doesn’t matter (Ro.) 
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4.2 Assessing own progress 
Brian makes conscious efforts to develop his intercultural awareness, to organise and evaluate the 
insights he obtains by participating to these events: ‘During the period from June to October, I tried to 
immerse myself in the life here. I was invited to a Romanian wedding, I met up with Romanians that I 
had talked to online and I also made an effort to eat local food’. 

His recording of events is also a recording of progress in adapting to the target culture, and developing 
a sense of belonging to it: ‘I have been living in Romania for nearly 9 months now and I am well and 
truly settled. I have a routine and I know the city quite well’.  

Intercultural awareness and competence develop in connection to language learning, another process Brian 
records in his narrative: ‘I’m continuing to improve my Romanian language and I feel more at home here than 
in my country! I have been back to my country twice in the last 9 months and each time I go, I can’t wait to 
get back to Romania’. This aspect of development is validated by the last data set anaysed for the present 
study, the short interview. The questions for Brian were related to his formal progress in learning Romanian 
language and culture in the PRLC. His results were very good (top 2 in his class in both session of exams), 
matched his expectations, and matched his graduation results. He obtained a certificate of Romanian 
language competence level B2 (CEFR), above the target level of the programme (B1).  

5 CONCLUSION  
The present study reports a case of language and intercultural development of a student enrolled in a 
Romanian language learning academic programme. The formal curriculum offered limited opportunities 
to monitor and raise awareness of cultural differences. Therefore, an additional opportunity was provided 
to him, that of self-monitoring progress through recording experience. The subject made sense of his 
intercultural journey in a written narrative by identifying relevant events, evaluating their impact on his 
understanding of both origin and target culture, on their contribution to adaptation and change and to 
integration, his final goal. As a learning tool, the diary entries proved successful. The student narrated 
and reflected on experience, monitored his perceived attitudes and how he changed while becoming 
more interculturally competent. This conclusion is based on the data generated by one informant, and 
would be interesting to validate by collecting narratives from more students in similar contexts. Such a 
further development of the present study would also substantiate more generalisable insights.  

Although the study’s results are limited to the context and purpose for which it has been designed, it 
confirms the claims made by much previous research in intercultural competence development that 
individual paths can be enhanced by opportunities to reflect upon and assess competence. The 
educators and curriculum planners can also benefit from these insights by considering to introduce 
reflective narratives as learning tools of intercultural competence in international academic programmes.  
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ONGOING ASSESSMENT IN REMOTE LANGUAGE TEACHING – 
FROM CLASS PERFORMANCE TO LEARNING PORTFOLIOS 

Sonia Carmen Munteanu, Sanda Paduretu, Angelica Maria Capraru 
Technical University of Cluj-Napoca (ROMANIA) 

Abstract 
It is almost stating the obvious that the current pandemic has upset the entire paradigm of teaching and 
learning when traditional face-to-face education had to suddenly go online. What emerged has often 
little to do with principled and well-established distance/computer mediated/online teaching and learning 
and has duly been called emergency remote teaching (ERT). Far from being just a question of 
semantics, emergency remote teaching differs in many fundamental ways from established 
distance/online teaching. Because ERT happens without warning, few teachers had contingency plans 
on how to adapt and work through the syllabus in the new situation. The present paper reports on a 
case of emergency remote language teaching in higher education where, among the numerous 
challenges, assessing the students’ progress during the semester was one difficult syllabus requirement 
to tackle in the new online teaching. The study analyses the language learning syllabi in a technical 
university, comparing requirements set for ongoing formative assessment during the semester in the 
traditional face-to-face scenario with the solutions found by teachers during the online emergency 
teaching scenario. The findings indicate that, even if there were no contingency plans in place at the 
time of transitioning to online teaching, teachers drew heavily on their experience (with blended learning 
for instance) and replaced face-to-face in-class performance assessment with options such as learning 
portfolios for formative and summative assessment purposes. Acknowledging that these are different 
and not always equivalent learning activities, teachers nevertheless found numerous advantages to the 
solutions they applied, among which the fact that it gave every student in a large class the same amount 
of time and attention from the assessing teacher, a rarer occurrence in face-to-face scenarios. 

Keywords: language learning and teaching, remote emergency teaching, online teaching, assessment, 
learning portfolios. 

1 INTRODUCTION 
With the outburst of the Covid19 pandemic, the educational sector, at all levels, was forced to suddenly 
move from traditional face-to-face teaching and learning to remote teaching and learning. In most cases 
(the luck cases, some might argue) the new paradigm involved computer mediated teaching and 
learning. However, what emerged had often little to do with principled and well-established 
distance/computer mediated/online teaching and learning and was duly called emergency remote 
teaching (ERT). Far from being just a question of semantics, emergency remote teaching differs in many 
fundamental ways from established distance/online teaching. The most important difference, the one 
that made the whole difference was the non-planned/adaptive nature of ERT as opposed to the carefully 
planned online teaching and learning [1].  

Because ERT happens without warning, few teachers had contingency plans on how to adapt and work 
through the syllabus in the new situation. In the case of the university which is the target of the present 
study, the new ERT paradigm attempted to adapt to the nine dimensions [1] observed in well-established 
online learning – modality, pacing, student-instructor ratio, pedagogy, instructor and student roles, 
synchrony, feedback and role of assessment – but with permanently shifting social and health general 
situation, no definitive decision could be made in favour of one or another of the options available for 
each dimension, until it became obvious that return to the original educational paradigm was not to 
happen for the upcoming academic year of 2020-2021. 

Although all dimensions mentioned above form an integrated framework of educational setup, they are 
not all within the scope of the present discussion. The present paper reports on a case of emergency 
remote language teaching in higher education where, among the numerous challenges, assessing the 
students’ progress during the semester was one difficult syllabus requirement to tackle in the new ER 
teaching scenario. 
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2 METHODOLOGY AND CONTEXT 
The context on which we focus here is language teaching for general and specific purposes in higher 
education, covering all levels of proficiency, from beginner to advanced. The study analyzes the 
language learning syllabi in a technical university, comparing requirements set for ongoing formative 
assessment during the semester in the traditional face-to-face scenario with the solutions found by 
teachers during the online emergency teaching scenario. Additionally, semi-structured interviews with 
three language teachers were used to gain insight into the decisions made to what changes were 
adopted in terms of a. forms of assessment, b. aims of assessment and c. student control over learning 
progress. One of the three interviewed teachers teaches both beginners and advanced students in 
general foreign language learning (FLL) and specific purposes language learning (LSP), the other two 
teach intermediate and advanced FLL and LSP. The focus syllabi are those designed for the academic 
year 2020-2021, which the host university started and presently ends in a remote teaching and learning 
mode.  

3 RESULTS AND DISCUSSION 
In the host institution, a technical university focused on traditional face-to-face teaching and learning, 
foreign language teaching has been a part on the mainstream curriculum with the aim of developing 
communicative competence in languages for specific purposes [2], with some general language 
teaching and learning at lower levels of proficiency. The traditional syllabi followed national and 
institutional requirements for assessment which specify the need to include both on-going and final 
evaluation, as well as good practices in communicative language testing for general and specific 
language learning [3]. The final evaluation for each course is defined as a summative type of test, 
assessing integrated skills or focusing more on one or another, depending on the focus of the course 
content. In the same line of design, on-going assessment usually means, in our context, giving feedback 
to students for class activities (as formative assessment) and homework and a number of points that 
cumulate with the final test results, as part of summative assessment. However, before the scenario of 
ERT was implemented, the on-going summative assessment averaged only about 20% of the final grade 
because it was difficult to manage in large classes and was limited often to two forms: spoken production 
of language in class and written homework on one or two specific points of the taught content.  

With the shift to remote online teaching, the adaptation of syllabi for language teaching in the studied 
university included activities that relied heavily on the use of technology, apps and platforms for learning. 
The rationale for the language teachers’ choice was to harvest the full potential of these tools and media 
to engage students and make content more accessible. The decision was made to replace the traditional 
on-going assessment activities with an assessment portfolio which should include a wide range of tasks 
and tests, accompanied by a scoring guide provided to the students at the beginning of the course. The 
working definition of the learning assessment portfolio is the systematic collection and evaluation of 
student work measured against predetermined scoring criteria, such as scoring guides, rubrics, 
checklists, or rating scales [4], [5]. 

Consequently, on-going assessment was redesigned to include varied forms of engagement with 
content such as vocabulary online quizzes, or engagement with peers such as collaborative writing 
tasks. A range of online tools were made available for students to learn and test content at every step 
of the process. This made learning more fun, more structured and easier to assess via automatic 
assessing and grading or pre-established rubrics.  

All interviewed teachers included quiz-like tasks that were automatically graded in their on-going 
assessment of students’ learning. They claimed it solved a sensitive problem that periodical assessment 
of large classes brought to teachers – additional, unmanageable work-load. Setting up a learning and 
progress testing activity for every chunk of content in face-to-face teaching with large classes of over 30 
students is unmanageable and unrealistic, therefore it is never part of the traditional syllabus. However, 
in online teaching, when planning is possible, such periodical forms of testing are possible and provide 
traceable evidence of students’ learning, hence they were included in all newly adapted syllabi for 
language teaching in remote mode. Each teacher made their own decisions on how many such activities 
were necessary for each course they planned and how much each weighted against the final grade.  

Another component of the learning portfolio were collaborative activities that encouraged students to 
engage with each other in the learning process, via apps and tools such as Padlet of Google Docs. 
Although collaborative writing, for instance, had been part of the traditional on-going assessment, too, 
this time, technology allowed for easy synchronous as well as asynchronous collaboration. In the online 
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environment students are not bound by physical presence in class, so any set activity can be solved 
collaboratively at any given time convenient for all learning partners. Again, with pre-established rubrics 
and grading guides, the tasks were easily assessed either by teacher or by peers, or self-assessed by 
authors and could be included in the portfolios.  

Last but no least, on-going assessment in the new ERT scenario included elements of gamification of 
learning based on the use of online technology, apps and tools. Games as a tool for learning had been 
used before in the traditional face-to-face teaching, but unsystematically, and never as part of 
assessment of learning. The rationale of including games as a tool for learning in the online environment 
had to do, as teachers stated, with keeping students focused on content, making online teaching livelier 
and giving students control over their learning.  

Short games for vocabulary or syntactic structure learning were conceived with multiple possible runs. 
Multiple trials are a feature of video and online games, familiar activities for almost all current generation 
students. In learning-oriented online games, they allow students to engage with content, make errors 
and start again until they complete a level of mastery over a certain aspect of the target learning content. 
Completion of task, within the given number of trials, was considered evidence of learning and hence, 
included by the language teachers as part of the assessment portfolio.  

The interviewed teachers mentioned competition games as another element of learning portfolios (e.g, 
Kahoot). These types of online games for learning were also meant to stimulate engagement with 
content and boost performance against peer learners. Teachers acknowledged the fact that these 
games can be problematic from several points of view. For instance, quality of network or technology 
used may limit the access to the game for some students, potentially making the activity unfair. 
Therefore, even if such competition games were only used once or twice during a course, they were 
used as a form of formative assessment and did not count against the students’ final grades. However, 
as the teachers stated, they were greatly enjoyed by students who loved to include their scores and/or 
badges in their learning portfolios.  

The language courses whose syllabi were analyzed and discussed here are different and varied in 
scope, language taught, level of proficiency and number of students enrolled. However, when compared 
to the pre-ERT scenario ones, their on-going assessment components were completely overhauled.  

The common elements described above became components of a learning assessment portfolio which 
brought a number of benefits: 

• they allowed frequent assessment for every significant step of the learning process; 
• mediated and assisted by technology, they allowed automatic grading and score-guide/rubric 

based grading, ensuring fair and immediate feedback for every student, features almost 
impossible to have in large classes with over 30 students, as well as a fair work-load for teachers; 

• in a fun manner they allowed engagement of students with content and with peers, both 
synchronously and asynchronously; 

• they allowed students more control over their progress and collection of traceable evidence of 
progress for each student; 

• they included elements of gamification of learning, useful both for formative assessment (e.g., 
completion of level/task as evidence of learning) and summative assessment (points, scores, 
etc.). 

All interviewed teachers claimed that the learning assessment portfolios fulfilled the requirements of 
sound, fair and reliable evaluation of learning and hence increased its weight in the calculation of 
students’ final grades up to 50% of it in some of the courses analyzed. 

4 CONCLUSION 
The present paper described the transformation of a traditional face-to-face language teaching syllabus 
in higher education into one adapted to a new ERT scenario, from the point of view of one component 
of evaluation, the on-going assessment. With the aims of making content easily available for students, 
making learning more fun and more engaging, including elements of gamification in it and allowing 
students more control over their own learning progress, the on-going assessment became a learning 
assessment portfolio with multiple components, core for a range of language courses, at different levels 
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of proficiency and student-population profiles. Additionally, the portfolio increased its importance for the 
overall grade students got for language courses in the university which is the target of the present study.   

The findings indicate that, even if there were no contingency plans in place at the time of transitioning 
to online teaching, teachers drew heavily on their experience (with blended learning for instance) and 
replaced face-to-face in-class performance assessment with options such as learning portfolios for 
formative and summative assessment purposes. Acknowledging that these are different and not always 
equivalent learning activities, teachers nevertheless found numerous advantages to the solutions they 
applied, among which the fact that it gave every student in a large class the same amount of time and 
attention from the assessing teacher, a rarer occurrence in face-to-face scenarios. Although further 
evidence is still needed to validate the efficacy of such portfolios as learning/evaluation tools in higher 
education, this tool has the potential to be sustainable in language teaching syllabi even after ERT 
scenarios are no longer applicable.  
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A LEARNING ANALYTICS CONCEPTUAL FRAMEWORK TO 
UNDERSTAND NETWORKED LEARNING IN THE WORKPLACE 

Ean Teng Khor 
National Institute of Education, Nanyang Technological University (SINGAPORE) 

Abstract 
Workers use social infrastructure known as networks in their everyday jobs to solve work-related issues. 
Networks, in this case, can be defined as a platform of social partnerships among workers that reveals 
the transfer of knowledge in their workplace. Hence, it is vital to understand how workers develop 
knowledge through these networks. This paper attempts to propose a conceptual framework to study 
networked learning in the workplace by examining how workers build connections through their networks 
and their learning interests. The framework deploys a multi-method design to triangulate and 
contextualise the findings. The research design of this study is tailored to address the two main research 
questions. It deploys analytic methods such as social network analysis and text analysis to understand 
learning interactions and learning needs respectively. The paper discusses the methodology approach 
that could be used to implement to address the research questions. The paper also presents a few 
conceptual examples of expected outcomes to demonstrate how to gain insights into the use of social 
network analysis and text analysis. 

Keywords: Networked Learning, Social Network Analysis, Text Analysis, Learning Interactions, Learning 
Needs. 

1 INTRODUCTION 
Most learning for continuing professional development in the workplace is informal and hence the 
outcomes cannot be evaluated (Kelly & Hager, 2015). However, the components of the learning process 
(learning interactions and learning contents) can be examined to understand learning in the workplace 
to promote knowledge sharing, collaborations and development of social learning connections in the 
workplace. Therefore, this paper aims to propose a conceptual framework to examine the learning 
process components, particularly in a networked learning setting.  

According to Siemens (2008), knowledge is seen to exist in networks and learning occurs through the 
process of forming and navigating these networks. Both theories of networked learning and 
connectivism are closely related. Connectivism learning theory could be referred to as learning that is 
occurred through forming network connections where knowledge is distributed across networks 
(Siemens, 2007). 

Networked learning is a social learning perspective that explains how learners learn through 
connections, communication, and exchange (Vaessen, Van Den Beemt, & De Laat, 2014). Networked 
learning hence can be defined as an emerging area that its goals are to understand social learning 
processes by examining the way workers build and maintain social relations used for their on-the-job 
training and professional development (Goodyear, Banks, Hodgson, & McConnell, 2006; 
Haythornthwaite & De Laat, 2010; Steeples & Jones, 2012). 

The importance of learning partnership and learning relationships for professional development could 
be understood through networked learning. The understanding of the network topology helps to reveal 
vital evidence on the knowledge sharing and flow of information from a worker to another worker (Daly, 
Moolenaar, Bolivar, & Burke, 2010). 

Nevertheless, it is not easy to facilitate, and design networked learning, as there is limited empirical 
evidence on how learning in networks occur. Hence, learning analytics is being proposed in this 
framework to gain insight into how workers learn through networks.  

The following research questions (RQ) can be formed to study networked learning in the workplace: 

- RQ1: How workers develop connections and interact to support their learning? 
- RQ2: How do patterns of interactions address the workers’ learning needs? 
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2 METHODOLOGY 
Shum and Ferguson (2012) proposed combining analytics methods to gain a better understanding of 
learning processes. Hence, the multi-method research framework (Figure 1) is proposed. The 
framework applied analytic methods such as social network analysis and text analysis to understand 
learning interactions and learning contents respectively. This multi-method research framework 
triangulates Social Network Analysis to examine “how workers interact with their co-workers to support 
their learning in the workplace” and Text Analysis concentrating on the experiences of the learners to 
understand “what are the workers’ learning needs”. The multi-method research framework paints a more 
complete picture of the processes of networked learning. 

 
Figure 1. Multi-method design. 

As observed from Figure 1, the framework triangulates data from multiple perspectives and 
contextualises the findings of learning interactions and learning contents. The multi-method approach 
uses the findings of a technique to further understand the outcomes of the next technique and builds up 
an insight into the learning activities that learners are engaged in. The multi-method design reveals what 
is occurring in such networked learning efficiently for understanding networked learning in the 
workplace. A summary of the research design is presented in Figure 2. On the other hand, the data 
collection method and expected outputs of each research question are presented in Table 1. 

In RQ1, social network analysis will be performed to understand network structure and examine the 
relationships (or edges) between the nodes (or actors). According to Joblin and Mauerer (2016), the 
relationships between nodes are formalized as a graph in social network analysis. The relationships 
between nodes reveal the connections developed among the workers for their learning and therefore 
provide insight into learning interactions and behaviours. 

Social network analysis measures such as centrality (degree, closeness and betweenness) and density 
indexes are proposed to examine the learning interactions among the workers in the workplace. 
Centrality metric reveals the importance of a node in a network structure (Borgatti, 2005). Degree 
centrality is calculated to examine the number of connections a node has. According to Hevey (2018), 
closeness quantifies the relationship (including indirect relationship) to all other nodes. A node with high 
closeness affects changes in any part of the network (Borgatti, 2005).  Betweenness measure reveals 
how vital a node between other pairs of nodes in the network (Hevey, 2018). According to Gruzd, Paulin, 
and Haythornthwaite (2016), density metric provides an insight into an overall connectivity of a social 
structure. After detecting and understanding the network model in the workplace (RQ1), there is a need 
in connecting these networks (RQ2) to address the learning needs. 

1127



 
Figure 2. Research design. 

Table 1. Research study summary. 

Research 
Question Data Collection Method Expected Output 

RQ1 Learning interactions of 
all workers 

Social Network Analysis  
(degree centrality, closeness centrality, 
betweenness centrality, density, 
diameter, average shortest path length) 

Visualization of patterns of 
interaction in a network 
(sociogram) 

RQ2 Learning contents of 
active workers 

Text Analysis  
(topic modelling) 

Topic of interest and learning 
needs 

In RQ2, the textual dialogue of active workers will be analysed. Data pre-processing process will be 
carried out to remove missing and duplicate data. Text analysis techniques specifically topic modelling 
will then be applied to examine the learning contents from the transcripts. In the final step, a text mining 
process that uses natural language processing and machine learning algorithms is to model and extract 
information and insights from textual data.  

Topic modelling has the ability to examine the learning contents produced to identify themes and topics 
in the transcription contents. Topic modelling is a statistical method to obtain the themes from the original 
text and illustrate how those themes are connected (Blei, 2012). Hence the choice of topic modelling 
techniques is proposed in this framework to discover the topics of learning needs. 
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3 CONCEPTUAL EXAMPLES 
Social network analysis involves the understanding of learning interactions that provides insights into 
workers’ social connectivity and learning partnerships. On the other hand, text analysis can be 
performed to understand learning contents that provide insights into workers’ learning needs. In this 
section, a few conceptual examples of expected outcomes for social network analysis and text analysis 
are presented to demonstrate the workers’ learning interactions and learning contents based on 
conceptual data. 

Figure 3 shows an example of social network visual analysis in a sociogram. Figure 4, a selected sub-
network of Figure 3 is used to illustrate how we can examine and understand social structures. The sub-
network shows a network connection of 12 workers. Each node represents a worker and hence there 
are 12 nodes. In the network, there are 14 edges with an average degree of 2.3333.  

 
Figure 3. SNA visual analysis in sociogram example. 

Table 2 illustrates an example worker network of the selected sub-network. The example of workers’ 
learning interactions includes messages exchange of the workplace forum platform. Table 3 displays 
the degree centrality, closeness centrality and betweenness centrality network matrix based on Table 2 
example. In this network example (Figure 4), worker 5 has the highest score of degree centrality (0.4545) 
with the most connections with other co-workers that reflects the popularity and influence of the node. 
Worker 1 has the highest score of closeness centrality (0.6111) which can be easily reachable by all 
other nodes. Worker 1 also has the highest score of betweenness centrality (0.7091) which reflects the 
most important worker to connect other unconnected network(s). 

The level of overall interaction of the sub-network based on Table 2 is shown in Table 4. A diameter of 
4.0000 and an average shortest path length of 2.4697 with a low density of network (0.2121) example 
indicates that the workers are not very close to each other and they do not easily reach other nodes for 
knowledge sharing. 
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Figure 4. SNA visual analysis of the selected sub-network. 

Table 2. Example of workers’ learning interactions of the selected sub-network. 

Worker 
Worker 

1 2 3 4 5 6 7 8 9 10 11 12 
1 1 0 0 0 1 1 0 0 0 1 1 0 
2 0 1 1 0 1 0 0 0 0 0 0 0 
3 0 1 1 0 1 0 0 0 0 0 0 0 
4 0 0 0 1 1 0 0 0 0 0 0 0 
5 1 1 1 1 1 0 0 0 0 0 0 1 
6 1 0 0 0 0 1 1 1 1 0 0 0 
7 0 0 0 0 0 1 1 1 1 0 0 0 
8 0 0 0 0 0 1 0 1 0 0 0 0 
9 0 0 0 0 0 1 1 0 1 0 0 0 
10 1 0 0 0 0 0 0 0 0 1 0 0 
11 1 0 0 0 0 0 0 0 0 0 1 0 
12 0 0 0 0 1 0 0 0 0 0 0 1 

Table 3. SNA individual-level measures based on the sub-network. 

Worker Degree Centrality Closeness Centrality Betweenness Centrality 
1 0.3636 0.6111 0.7091 
2 0.1818 0.3793 0.0 
3 0.1818 0.3793 0.0 
4 0.0909 0.3667 0.0 
5 0.4545 0.55 0.6 
6 0.3636 0.5 0.4455 
7 0.2727 0.3667 0.0091 
8 0.1818 0.3548 0.0 
9 0.1818 0.3548 0.0 
10 0.0909 0.3929 0.0 
11 0.0909 0.3929 0.0 
12 0.0909 0.3667 0.0 
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Table 4. SNA network-level measures based on the sub-network. 

Network Matrix Score 

Density 0.2121 

Diameter 4.0000 

Average shortest path length 2.4697 

 

After identifying the patterns of interaction of the workers, the textual dialogue among the active workers 
can then be explored to understand how the learning content supports the learning needs.  

Table 5. Topic models defined variables example. 

 Model I Model II Model III Model IV 

Number of topics 25 30 20 25 

Number of iterations 400 400 400 400 

 

The topic model can be defined and created after data pre-processing. The number of topics and 
number of iterations variables can be defined to identify the number of topics optimally for each topic 
model. Table 5 shows an example of the generated four models with the defined variables. The number 
of refined topics can be then compared for topic model I, II, III and IV. Table 6 displays an example of 
number of inferred topics and refined topics.  

Table 6. The number of inferred and refined topic example. 

 Model I Model II Model III Model IV 
Number of inferred topics 12 11 13 12 

Number of refined topics 9 9 12 8 

 

Table 7 presents an example of refined topics for the selected topic model, Model III. The higher the 
topic weight, the more important or frequent the workers are discussing. In this example, the first three 
clusters with the respective refined topic labels: “Training”, “Workload”, and “Stakeholder” is illustrated. 
Training with topic weight (0.19837) is the most important topic to address the learning needs. The 
output of topic modeling helps to determine the topic of interest and learning needs of the workers. 

Table 7. The topics for Model III example. 

Cluster Topic weight Refined topic labels 

1 0.19837 Training 

2 0.05262 Workload 

3 0.1242 Stakeholder 

4 CONCLUSIONS 
In this paper, learning analytics is proposed as the conceptual framework to gain insight from networked 
learning on how workers learn through networks. Social network analysis and text analysis are designed 
to triangulate for a complete picture of the learning component processes. The multi-method analysis 
provides a detailed understanding of the learning components of the networked learning process. The 
expected outputs of the social network analysis and text analysis are presented using the examples to 
demonstrate how we can gain insights into workers’ learning interactions and learning needs based on 
the proposed framework. The proposed learning analytics method in the study attempts to serve as a 
framework in a networked learning setting to gain a detailed understanding of how this networked 
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learning happens. The framework offers an approach to triangulate data on understanding how workers 
build connections and develop knowledge through networks to support their professional learning. The 
conceptual framework has the potential development of best practices and methodology in the area of 
workplace learning, continuing professional development and lifelong learning.  
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HOW UNIVERSITY STUDENTS COLLABORATIVELY WRITE A 
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OF STUDENTS’ OVERALL APPROACH, THEIR INTERACTIONS AND 
THE GROUP ATMOSPHERE 
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Abstract 
At university, students are often confronted with a synthesis writing task. Through writing synthesis 
texts, in which information from sources is integrated, students direct their learning. Collaborative 
writing often leads to better synthesis texts than individual writing. Although collaborative writing can 
improve students’ learning outcomes, the process leading to these outcomes deserves more attention. 
This study aims to elicit how university students collaboratively write a synthesis text in terms of their 
overall approach, their specific interactions, their collaboration skills and their group atmosphere. Two 
groups of three master’s students in educational studies wrote a synthesis text in Google Docs within 
three hours, based on provided sources. They communicated via Zoom and their interactions were 
recorded. Based on these recordings, the overall approach was determined. In the two transcripts, 
units of meaning were coded using an adapted version of the coding scheme for productive interaction 
by Damşa [1]. Collaboration skills were investigated via questionnaires. Group atmosphere was 
determined by three independent coders based on the Fiedler Group Atmosphere Scale [2]. Results 
show that the two groups differed in terms of overall approach, interactions, collaboration skills and 
group atmosphere. Based on these two groups, it can be concluded that collaboratively writing 
synthesis texts is not self-evident. Further research should focus on how to support collaborative 
writing processes. 

Keywords: Higher education, collaborative learning, interactions, case study. 

1 INTRODUCTION 
Our knowledge-based society requires students to direct their own learning. To this end, all university 
students will write a synthesis text at one point in their academic career [3]. Synthesis writing (or 
writing synthesis texts) is a hybrid task requiring selecting, organizing and connecting information from 
sources to create a new text with an entirely new organizational structure of the information. This task 
is characterized by recurring phases of reading and writing. Synthesis writing requires a high level of 
knowledge transformation and therefore can be regarded as a form of writing to learn [3], [4].  

Synthesis writing is not easy. As students progress in education, synthesis writing performance 
improves [3], [5]. However, university students still experience difficulties with synthesis writing, 
despite their advanced reading level and writing competence [5]. To overcome these difficulties, 
synthesis writing often takes place collaboratively which has multiple benefits. First, collaborative 
writing fosters audience awareness [6], which is the degree to which writers are aware of their 
audience’s needs. Low levels of audience awareness typically result in incomprehensible or tedious 
texts [7]. Second, students develop critical thinking and learn writing techniques from their group 
members, such as organizing, paraphrasing, condensing and writing in a coherent way [8]. Third, 
collaboratively written texts are often better than individually written texts in terms of organization and 
integration of ideas and concepts [9], vocabulary, grammar, and linguistic complexity [10]. In sum, 
collaborative writing can improve students’ writing skills and subsequently synthesis text quality. In the 
past decades, technology has facilitated collaborative writing. For example, students often use Google 
Docs to write collaboratively, which offers the opportunity to write synchronously (i.e., at the same 
time) from different locations. However, writing synthesis texts in a synchronous and collaborative way 
is not a straightforward task, as it combines both collaboration skills and writing skills, as elaborated 
below. Therefore, the aim of this study was to investigate how groups of three university students 
tackle a collaborative writing task.    
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2 COLLABORATIVE WRITING PROCESSES 
Collaborative writing requires a combination of collaboration skills and writing skills, such as 
communication skills (e.g., sustaining mutual understanding), joint information processing skills (e.g., 
reaching consensus), coordination skills (e.g., task division and time management [11] and planning 
[3], [12]), and interpersonal skills, such as regulating emotions as a group [11], [13]. Subsequently, 
groups can tackle collaborative writing tasks using different approaches. In addition, individual 
students have preferences regarding collaborative writing, affecting the choice for an overall approach 
[14].  

Collaborative learning outcomes heavily depend on students’ interactions [15]. Damşa [1] emphasizes 
the need for better understanding of how collaborating groups function and how this influences 
learning. Therefore, more research is needed to study how students interact and write collaboratively 
[16]. One way to investigate the interaction processes is identifying the nature of students’ actions (i.e., 
what students say). According to Damşa’s research on the effects of interactions on ‘knowledge 
objects’ [1], [15], collaborating students can engage in actions clustered into three broad dimensions: 
(1) epistemic, (2) regulative and (3) other. Although her research did not focus on synthesis writing in 
particular, the findings could be applicable to this type of task. The epistemic dimension refers to 
knowledge-related actions. Examples in the context of collaborative synthesis writing include 
discussing information from sources and explaining concepts to each other. The regulative dimension 
refers to actions aimed at organizing the interaction, such as planning the collaborative writing 
process. The other dimension comprises all other actions, which can be either task- or not-task-related 
[1], [15].  

Damşa and Ludvigsen [15] show that the degree to which groups of students focus on each dimension 
of action results in an interaction pattern. They distinguish an object-oriented, a discourse-oriented and 
an individual-action-based interaction pattern. The object-oriented pattern entails predominantly 
epistemic actions. In synthesis writing, this might be reflected in discussing sources and developing 
shared understanding. Students following a discourse-oriented pattern engage more in regulative and 
other actions in comparison to epistemic actions. They work towards shared understanding and 
elaborate on ideas but fail to incorporate the knowledge in their text. Finally, in an individual-action-
based pattern, students mainly engage in regulative actions. In a collaboratively synthesis writing 
context, this engagement can be expressed in students dividing the labor by distributing the reading 
and writing [15].  

In the current study, interaction processes of collaboratively writing university students will be 
examined. A first exploratory analysis led to a second way to investigate the interaction process, i.e., 
analyzing the group atmosphere. For collaborative learning to exceed the effects of individual learning, 
students should reach a common frame of reference, which can be established by exchanging 
information [17]. A group atmosphere allowing for open communication and socio-emotional conflict 
fosters this exchange [13], [17]. In order for students to stay engaged in collaboration, the group 
atmosphere should also be characterized as cohesive and respectful towards group members’ 
feelings, emotions and opinions [13]. Earlier research suggested that the degree of familiarity between 
group members can affect the group atmosphere and the group performance, positively [18] or 
negatively. The latter can be explained by either too much social talk, which contributes to a positive 
group atmosphere, but keeps the focus off the task, or more negative interactions, which can 
undermine the group atmosphere [19]. 

The overarching aim of this research is to explore how university students collaboratively and 
synchronously write a synthesis text in small groups, using Google Docs and videoconferencing 
software. To this end, first, students’ overall approach to tackle the writing task will be identified. It is 
hypothesized that students will go through three phases, related to synthesis writing and collaborative 
writing in general. These are: planning, recurring phases of reading and writing, and revising [3]. 
During writing, it is expected that students will either divide the synthesis text to be written into 
sections and assign each section to a specific student, or write each section collaboratively, reacting 
and adjusting each other’s contributions in real-time. The former is called parallel writing, the latter is 
called reactive writing [20]. Second, their interaction process will be investigated in terms of epistemic, 
regulative and other actions. It is hypothesized that the groups will interact following either an object-
oriented, a discourse-oriented or an individual-action-based interaction pattern [15]. Third, what 
students have learned regarding collaboration skills is investigated. During a first analysis, major 
differences in terms of group atmosphere were noticed. Therefore, fourth, the group atmosphere was 
analyzed and described in detail. Lastly, the quality of the collaboratively written synthesis text was 
analyzed.   
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3 METHODOLOGY 
Six master’s students in educational studies voluntarily participated in this study after signing an 
informed consent. They were randomly assigned to two groups of three students. Group 1 consisted of 
Lisa, Martha and Daniel. Lisa and Martha already collaborated on two papers prior to the start of this 
task. Daniel had not met Lisa and Martha before. Group 2 consisted of Janis, Kim and Amy. Janis and 
Kim wrote approximately seven texts collaboratively and reported to know each other very well. The 
three students wrote a small paper collaboratively a year ago. All students were native Dutch-
speakers.  

The task was to write a synthesis text using Google Docs while interacting via videoconferencing 
(Zoom) for three hours. All students were trained in using Zoom and Google Docs. Each group was 
instructed to write a synthesis text on the topic of the use of English as an instruction language in 
Flemish higher education, based on three provided sources in Dutch. The goal was to give an 
objective overview of the information. The researcher only intervened when students encountered 
technical problems, and provided a time-check in both groups after two hours. Students were not 
instructed in how to collaborate.  

Students’ interactions were recorded via Zoom and then transcribed. Based on these data, the 
researcher described students’ overall approach and discussed this description with two independent 
coders to increase reliability.   

Regarding the analysis of students’ interactions, the researcher demarcated units of meaning (UoM), 
used as the unit of analysis [21], in the transcripts. In this study, a UoM is a set of consecutive 
expressions by one or more students aimed at the same goal. Each UoM was then assigned one 
code, using a coding scheme based on Damşa [1]. This coding scheme has a three-tiered hierarchical 
structure. At the highest level, three dimensions were distinguished: an epistemic, a regulative and an 
other. Each dimension comprises several categories of actions, which in turn contain specific actions. 
Each UoM was assigned one code at the lowest level, i.e., a specific action. To increase reliability, a 
second and third trained independent coder repeated the coding process. Fleiss’ kappa showed there 
was good agreement, k = .709 (95% CI, .677 to .741), p < .001. To further increase reliability, the 
researcher and independent coders actively negotiated their respective codes, resulting in a final 
collectively agreed upon version of the coded transcripts. In addition, information from screen 
recordings of each student was used to broadly observe the overall writing processes.  

Students’ experiences and what they learned regarding collaboration skills were questioned by means 
of an open ended questionnaire after the writing process. The questions probed for a description of the 
writing process, which specific parts of the process went well and which did not and the reasons why, 
and tips for future students who would do a similar task. These reflections add to the description of 
their overall approach and elicit which skills are considered important for collaboration [14].   

Group atmosphere was assessed by the researcher after data collection, based on the recordings and 
transcripts and by the second and third coder based on the transcripts. The Fiedler Group Atmosphere 
Scale [2] was used as a basis and nine bipolar adjective items were scored independently on an 8-
point scale by the researcher and the second and third coder. To increase reliability, the three coders 
discussed the scores on each item extensively, supporting each score with quotes from the 
transcripts.  

The quality of the collaboratively written texts was assessed by comparing them on four decisive 
criteria for synthesis texts. These are: information relevance and correctness, integration of the 
sources into a new text with an own structure, coherence and cohesion, and academic language use 
[3].  

4 RESULTS  

4.1 Overall approach 
Both groups went through the same three broad phases: a planning phase, a reading phase and a 
writing phase. Each group filled in these phases differently. In what follows, these broad phases are 
discussed in detail per group. Neither of the groups finished their text in the allocated time. 

Group 1 discussed a clear approach for this task from the very start, as shown in excerpt 1. Deciding 
upon the plan and dividing the tasks afterwards takes them three minutes. 
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Excerpt 1. Group 1 negotiates a plan to tackle the task. 

 

Then, the group reached the reading phase, which in this group consisted of two distinct stages: an 
individual reading stage and a group discussion stage. At the start of the individual reading stage, Lisa 
could not participate for 9 minutes due to technical problems. Martha and Daniel used this time to 
introduce themselves. Lisa did this too when she returned. Then, the three students continued 
reading. After 58 minutes of reading and summarizing, all students had finished reading two sources 
and agreed to read a little faster. Three minutes later, Daniel said he finished reading and took a 
break. Meanwhile, Lisa and Martha discussed the type and structure of the sources. After Daniel 
returned, the group decided that although Lisa and Martha did not yet finish reading, they could 
progress to discussing what they had read. Having reached the group discussion stage, Martha 
suggested to each in turn read their summaries aloud. Daniel was afraid it would take too much time 
and added that he got the gist of every source. Martha proposed to quickly tell each other the core of 
the source that they had read in depth. Daniel and Lisa agree and the groups act according to this 
idea. Concepts that were unclear or interfered with pre-existing knowledge or information from other 
sources were immediately collaboratively clarified.  

At last, the students reached the writing phase, marked by reading and writing. Martha suggested to 
create an outline for their text and typed key ideas in the Google Doc. The group added ideas while 
continuously negotiating them for 8 minutes. In 3 minutes, they distributed the sections to be written 
and set a deadline. Then, Martha accidentally called Daniel by another name, causing hilarity. The 
students wished each other good luck and Lisa took a short break while Daniel and Martha started 
writing. 

During writing, the students occasionally made practical agreements (e.g., about the length of each 
section). They always warned each other if the text was about to be rearranged. Lisa and Daniel 
asked a few times for feedback or help with their section, and then the group helped. However, overall 
the three students worked individually on their assigned section until they ran out of time.  

Group 2’s process started by scanning the sources and then deciding upon an approach for this task 
in 1 minute time, as shown in excerpt 2.  
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Excerpt 2. Group 2 negotiates an initial plan of action. 

 

 

The students proceeded to the reading phase and started reading the first source. After 12 minutes, 
Amy asked if everyone had finished reading. Kim did, and would start taking notes. Janis had not 
finished reading, but had already started taking notes during reading. Still during the reading phase, 
Kim started creating the reference list of the three sources. Amy and Janis watched and occasionally 
helped. After 9 minutes of formatting the reference list, Amy suggested to create an outline for the text 
before writing. Janis agreed, but then continued helping Kim formatting the reference list. Then, Amy 
suggested to create subtitles as an outline for the text. Kim wondered if it would not be more 
convenient to read the other sources first; Janis agreed. Amy asked if the information from other 
sources would be integrated with the existing notes. Kim said notes could be taken under a subtitle 
she had created. Janis suggested to cluster information after reading all sources. Amy agreed and the 
group continued reading, alternated by other activities. Kim and Janis asked questions about the 
content of the second source. Amy neglected these, and suggested to read all texts first. After briefly 
discussing the questions, the group resumed reading and taking notes. Janis left her computer for 1 
minute, and Amy had technical issues for 4 minutes. Then, Kim asked Janis if they should read a 
specific section profoundly, Janis presented an outline for their synthesis text she prepared during 
reading, and they linked information from the source to their own experiences causing laughter. Janis 
commented on a specific section in the source, but the other students did not respond immediately. 
Kim did not fully understand what Janis meant and started explaining another section of the source. 
Janis replied that it was not important. Hereafter, Amy asked why someone wrote something 
seemingly off-topic in the Google Doc. Kim answered she wrote this because it was funny. It led Kim 
and Janis to talk off-topic for a minute, while Amy continued reading. When Janis asked whether 
everyone had finished reading, Kim said she had not yet taken notes of a section she had read 
diagonally. Janis was halfway through that section, Amy did not respond and the group continued 
reading. Three minutes later, everyone was finished, and agreed to read the third source and to take a 
break afterwards. A minute later, Amy went away from her computer for 3 minutes. After 8 minutes of 
reading, Janis asked if Amy and Kim were struggling too. This led Kim and Janis to discuss the 
structure of the source briefly. Kim then explained the content of the source, although no one asked. 
After 2 minutes, Amy interrupted her and suggested that Kim would put everything she just said in 
their Google Doc, since she was not listening because she was reading. Janis agreed. Six minutes 
later, Kim went away from her computer for 7 minutes. Meanwhile, Amy said that she struggled with a 
specific part of the text. Janis advised to just skip that part. When Kim reentered the meeting, Janis 
asked if Kim had finished reading. Kim had read it fast and noted a little in her own words. Then, Kim 
asked if Janis and Amy were done reading, which they were not.  

The students did not proceed to the writing stage at the same time. Janis suggested that, if Kim and 
Amy agreed to the outline she presented earlier, Kim could start color coding the notes in the Google 
Doc. Kim suggested that she could relocate the notes under specific subtitles instead of color coding. 
Janis disagreed out of fear that Amy and she would lose track of their notes while still taking notes. 
They eventually agreed to Kim relocating notes with references and to Janis relocating her own notes. 
After the researcher’s one-hour time check, the group started negotiating the outline of their synthesis 
text and dividing who would write each section. Initially, they relocated their notes under specific 
subtitles, causing chaos. The group altered their approach; Kim said she had already started to write 
the introduction, Janis lost all track. During this impasse, it remained silent for a minute. By searching 
the version history of their Google Doc, the group got back on track. They divided the sections to be 
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written, but noticed that they first needed to decide on the outline of their paper and on which 
information should be in each section. After setting a deadline, Janis took an 8-minute break and Amy 
and Kim started writing. They wrote until the end of the allocated time, alternated by reading and a few 
short discussions about the content and structure of the text and references. A few minutes before the 
end, Kim deleted some text without consulting her group members. 

4.2 Interactions 
Figure 1 illustrates the distribution of the dimensions of actions and actions in each group. Blue 
shades represent epistemic actions, yellow shades regulative actions and green shades ‘other’ 
actions. The size of each segment is determined by the time in minutes dedicated to each action, 
excluding breaks between UoM. The number on each segment represents the number of UoM. Time 
spent on problems with screen capture software was left out, as students would not have used this 
spontaneously.      

The findings show that out of the 180 minutes available, group 1 talked for 66.4 minutes and group 2 
for 30.9 minutes. Group 1 focused mostly on epistemic actions, and to a much lesser extent to 
regulative actions. Group 2 invested mostly in regulative actions. Details are discussed below.  

  
Figure 1. Distribution of dimensions of actions and specific actions.  

Group 1’s epistemic actions concerned mostly sharing knowledge from sources, externalized by 
reading aloud their summaries, and clarifying information from sources. The group made sure that 
each member understood all information. Whenever a concept was unclear, this was expressed and 
the group tried to explain using source information. The group also invested a considerate amount of 
time in suggesting and discussing ideas for the synthesis text. Their regulative actions entailed 
discussing the plan of action, and reflecting on their progress. Examples include updating each other 
on their activities. They only altered their plan as a consequence of lack of time. Examples of 
monitoring are Lisa asking several times if everyone was doing alright and Daniel asking whether 
everyone finished reading yet. Regarding other actions, task-related chat included questions about 
referencing and language use. Not task-related chat comprised predominantly getting to know each 
other. 

Group 2’s epistemic actions did not include sharing information from sources. However, they did clarify 
information from sources. Kim for example explained two sections during the reading time, despite no 
one asked. At another moment, Amy raised a question, but received no satisfying answer, as shown in 
excerpt 3. The group also dedicated some talk to reorganizing the product. This is for example when 
Kim asked her group member if she could relocate a specific section of their text.  
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Excerpt 3. Amy asks for clarification.  

 
Group 2 focused more on regulative actions, predominantly on reflecting on their progress and 
eventually altering their plan of action. The group did not so much ask for updates. If students asked 
what someone was doing, it was mostly because they noticed they did not fully grasp what someone 
was saying, or during moments of chaos.  

The other actions of group 2 were predominantly task-related, because of the high amount of time 
students invested in formatting the reference list. Their not-task related actions were mostly social 
chat.  

4.3 Collaboration skills  
In group 1, all students experienced their collaboration as ‘smooth’. Lisa and Martha attributed this to 
the fact that they had already collaborated before. Lisa added that she had a good feeling regarding 
Daniel’s way of working. She wrote in her questionnaire that the three of them were on the same page 
during the entire process. Martha said that her working style fitted Lisa’s. However, she also stated 
that Daniel had a different level of competence, due to differences in pre-existing knowledge. Daniel 
stated that not knowing his group members was a little hard, because he could not estimate the quality 
of their work. Martha pointed out that she and Lisa focused on details, while Daniel did not really mind 
that. According to her, this did not lead to tensions. She emphasized the importance of making clear 
agreements. All students mentioned that everyone felt motivated and at ease, communicated freely, 
helped and listened to each other, and contributed to the task equally. Martha appreciated that 
everyone deliberately paraphrased what someone said so as to check if they understood each other 
correctly: “This stimulated our collaboration, since we were aware of what we were thinking”. In 
addition, the three students highlighted that a good planning and a fair task division was a key aspect 
for their smooth collaboration.  

In group 2, Janis reported that their collaboration went well. All three students mentioned 
communication as a positive aspect of their collaboration. Amy added that everyone was heard. 
However, Amy said that the group worked productively once the sections of the text to be written were 
distributed and everyone worked individually, because they talked less. Furthermore, Kim felt that 
everyone was motivated. The other students do not explicitly stated this. Amy mentioned they had a 
clear goal. Kim and Janis felt good about the task division. Kim claimed that the group lost little time, 
due to agreeing very fast on an overall approach. Janis’ main frustration emerged when the notes in 
their text were relocated in such a way that everyone lost track: “That’s when everything became 
chaotic.” She would prevent this problem by printing the sources and taking notes by hand, so nothing 
could get lost. Amy had a hard time keeping an overview of their shared document, especially when 
everyone was taking notes at the same time. According to Kim, their time-management was flawed. 
She doubted their approach was efficient. Janis felt time-pressure, and attributes this to a misfit in 
working styles: “A small frustration of mine was that Kim read rather diagonally and took less notes, 
while Amy tried to read the sources profoundly. I felt time-pressure, because at that moment, I was still 
reading and trying to understand my source. In a ‘real group work’, this could be resolved by all 
reading the sources beforehand.”  

4.4 Group atmosphere 
Group 1’s atmosphere was defined by three coders as warm, accepting, cooperative and supportive. 
This is reflected in their entire process: the students introduced themselves and listened to each other, 
always reacted in an understanding way and wished each other good luck. There was no pressure. 
Every decision was checked, going from Daniel asking if it would be okay to grab something to drink, 
to Lisa stating: ‘I am already going to start typing, but you two can take your time’, and Martha 
checking ideas with her group members to start creating the broad outline for their paper. The 
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supportive, cooperative nature of their interactions is for example shown in a moment when Daniel left 
his computer to get a drink and Lisa and Martha divided tasks. They considered his tasks too and 
thought of ways to keep the task distribution fair and feasible, so that they as a group could 
accomplish a good end result. The positive atmosphere was in addition reflected in several moments 
of laughter.  

Group 2’s atmosphere was predominantly characterized as rejecting, frustrating, moderately hostile, 
uncooperative, and unproductive. The group came across as not getting along very well, which was 
additionally shown in the questionnaires. Kim reported that collaborating with Amy was less self-
evident. Frustration was seen in non-verbal signals from Amy: several times she sighed or rubbed her 
eyes while the group negotiated for example alternative approaches to tackle the task. Janis and Kim 
are likely to have witnessed Amy’s non-verbal signals, as Amy was visible at both their screens during 
that moment. The group reached their summum of frustration when Amy and Janis noticed that Kim 
had deleted some text in their Google Doc, and that by relocating their notes, the entire document had 
become chaotic.  

4.5 Synthesis text quality  
Group 1’s synthesis text quality was slightly higher than group 2’s. Both texts contained predominantly 
relevant information, covered a similar amount of key information from the sources, entailed a 
completely new structure, showed good examples of transitions between sentences and paragraphs 
fostering coherence and cohesion, and were comparable regarding academic language use. However, 
both texts were characterized by patchwork writing and group 2’s text contained false statements.   

5 DISCUSSION  
The aim of this study was to investigate the process of university students collaboratively writing a 
synthesis text. Students’ overall approach to tackle a synthesis writing task, their interactions, 
collaboration skills and group atmosphere were explored by means of a case study of two groups. The 
findings are discussed below. We also assessed the group’s written text quality, although identifying 
the factors affecting text quality is beyond the scope of this study. The overall quality of the synthesis 
texts differed not so much between the groups. Neither group finished the text in the allocated time. As 
this might explain the shortcomings of both texts, no judgments on the quality are made. 

5.1 Overall approach: planning, reading and writing  
Collaborative writing is a challenging task, which is reflected in the process of both groups. First of all, 
neither of the two groups managed to complete the synthesis text in the allocated time. This is not 
completely unexpected, as collaborative writing is more time-consuming than individual writing [6].  

In general, both groups went through similar phases: a planning phase, a reading phase and a writing 
phase. During the writing phase, students alternated between reading and writing, which characterizes 
synthesis writing processes [3], [22]. Effective writing processes contain in addition a revise-phase [3]. 
It is possible that students would have proceeded to revising if there was more time. Regarding the 
planning phase, the findings in the current case study corroborate earlier research emphasizing that 
planning is decisive for the further course of the writing process [3], [12]. Group 1’s planning was clear 
and collectively agreed upon. They adhered to their planning, which may have contributed to a smooth 
process in which everyone knew what was expected, and acted accordingly. In contrast, group 2’s 
planning was superficial, which highly affected the process in two ways. First, group 2 lost valuable 
time due to altering, or fine-tuning, their initial plan. Second, the vague plan led the individual group 
members to each fill in this plan in a way they considered best. The reading phase was approached 
differently by both groups. In group 1, each student read one source profoundly, made notes in the 
shared document, and then read the other two sources rather superficially without taking notes. 
Afterwards, every group member explained the information of the summarized source extensively, 
ensuring shared understanding. Group 2 chose to all read every source individually at the same time 
and then take notes collectively afterwards. There was no general discussion of the read information. 
During the writing phase, both groups used a parallel writing strategy: the students divided the text to 
be written in discrete sections and assigned each section to a specific group member [20]. The time 
constraints may have influenced this choice. In group 1, each student wrote almost exclusively about 
the source that they had read.  
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5.2 Interaction pattern  
Both groups followed a different interaction pattern. Group 1’s interaction pattern can be characterized 
as both discourse-oriented and object-oriented. The discourse-oriented pattern is reflected in the 
strong focus on shared understanding. However, in a discourse-oriented pattern, the knowledge is 
often not sufficiently materialized into the knowledge object [15]. Nevertheless, in this study, time 
restrictions may partially explain the shortcomings of their synthesis text, such as patchwork writing. 
Their interaction pattern can also be characterized as more object-oriented, as the synthesis text 
played a central role in their interaction and as the students even provided some feedback on each 
other’s sections, despite time restrictions [15]. This is also in line with their interactions being 
predominantly epistemic in nature.     

Group 2 followed an individual-action-based pattern [15]. They mainly engaged in regulative actions. 
They pursued shared goals, as shown for example in negotiating an initial plan of action. However, 
negotiating this initial plan only took less than one minute and the plan was quite vague. This might 
explain the high amount of time spent on reflecting on their progress and altering their plan of action. 
The group process was characterized by individual, unconnected actions. The group worked rather 
individually as opposed to collaboratively.    

5.3 Collaboration skills  
The collaboration skills as reported in the questionnaires can be clustered into three overarching skills. 
The first is the fit of working styles. In group 1, students reported a good fit. Although Lisa and Martha 
had not met Daniel before, and despite the differences in pre-existing knowledge, the group invested 
in aligning their working styles by making good agreements from the very start. During their process, 
they invested time in getting to know each other. Students of group 2 had already worked 
collaboratively before. Nevertheless, they reported a misfit in working styles. Although the students 
were aware of this misfit, no one explicitly mentioned it during their work. However, not addressing 
differences in working styles and lack of communication can lead to socio-emotional challenges [13]. 
In sum, knowing each other seemed important, but maintaining a good working style fit was even more 
important to both groups’ students.  

The second is communication. Group 1 highlighted their smooth communication and an atmosphere in 
which everyone’s opinion was heard. Group 2 reported similar experiences, although this contradicts 
the observations of the interactions. Amy, for example, showed non-verbal signals of frustration. 
Expressing emotions can be beneficial for the collaboration process, if the group alters their interaction 
accordingly [13]. However, in this case, Janis and Kim do not respond at all. The fact that Kim had 
rearranged the group members’ notes caused frustration and chaos. In the questionnaire, Janis wrote 
that she would prevent this next time by taking notes on paper. However, clearer agreements and 
more explicit updates on their activities could have possibly prevented this problem, as seen in group 
1. This underscores the importance of communication skills [11]. Another communication skill is 
sustaining mutual understanding to build common ground, demonstrated by group 1 [11]. 

The third are coordination skills, more in particular planning and time-management. Both groups 
mention that both agreeing on a planning and a clear task distribution are beneficial for collaboration. 
Surprisingly, Janis (group 2) stated that due to making agreements quickly, the group did not lose any 
time. This contradicts their interaction process, as the group spent a considerate amount of time on 
altering their initial planning. In conclusion, a more profound planning phase at the start of a 
collaborative writing process contributes to a smooth process, which is in line with earlier research [3], 
[11], [12].  

5.4 Group atmosphere  
Group 1’s atmosphere was characterized as supportive and cooperative, and positive in general. This 
is a prerequisite for students to maintain engaged in collaboration [13]. It is possible that their effort of 
getting to know each other led to the positive group atmosphere during their entire process [18], [19]. 
In this positive atmosphere, students respected each other’s ideas. Misunderstandings and unclarities 
were resolved quickly, resulting in a common frame of reference, which is necessary for effective 
collaboration [17].  

Group 2 consisted of Janis, Amy and Kim who already knew each other. Janis and Kim knew each 
other best. Their group atmosphere was predominantly negative. This is not exceptional for 
collaborating students who are already familiar with each other, as these students feel comfortable 
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being negative towards one another, impeding group atmosphere [19]. The group atmosphere was 
rather hostile. Ideas were often neglected or rejected, making it almost impossible for this group to 
reach a common frame of reference [17]. 

5.5 Concluding remarks 
This study is not free of limitations. First, the design may have forced students to adopt a parallel 
writing approach, as students were obliged to write synchronously in a limited time frame. Second, 
group atmosphere was assessed after data collection. Group atmosphere as perceived by the 
students might have shown a different picture. Third, interviews with students could have provided 
deeper insights in how they experienced the process and which collaboration skills they deem 
necessary.  

In sum, this case study of two groups shows that smooth, productive collaboration is not self-evident. 
Differences can be found regarding overall approach to tackle the task, collaboration skills, interaction 
pattern and group atmosphere. Future research may focus on how university students can be 
supported while collaboratively writing synthesis texts.  
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Abstract 
The research purpose was to analyze the features of emotional intelligence of staff working with children 
with intellectual disabilities and to find ways to develop it. The empirical study used the following 
psychological methods: emotional intelligence questionnaire (D.V. Lyusin, 2006); N. Hall’s emotional 
intelligence test (Ilyin, 2011); the method examining social and communicative competence (Fetiskin, 
Kozlov, Manuilov, 2002); V.V. Boyko’s questionnaire examining communicative tolerance (Ilyin, 2011). 

The article discusses the main approaches to interpretation of emotional intelligence, its components, 
and various models of emotional intelligence, proposed by different researchers. Emotional 
intelligence is especially important during staff’s interaction with children with disabilities. This is due to 
the fact that a humane attitude towards children with disabilities and their parents is a professionally 
important quality of teachers and psychologists, characterizing staff’s communication with children or 
parents. The obtained data on staff’s communicative tolerance and social-communicative competence 
confirmed that this type of attitudes was leading. 
The empirical study showed that, in general, emotional intelligence, as a person’s ability to cooperate 
with others, of staff working with children with intellectual disabilities was average. However, 
intrapersonal emotional intelligence was slightly lower, which required the use of compensatory functions 
of the psyche. 
The indicators of staff’s social communicative tolerance were average, except for sociability and 
sensitivity, which were at an expressive level. The indicator of emotional stability in the structure of social 
communicative competence was lower than other indicators, so the staff was more vulnerable to various 
professional situations causing stress reactions. 
Staff with more than 5 years of experience had significantly better developed emotional intelligence, 
most indicators of social communicative competence, communicative tolerance had higher values. 
The program of emotional intelligence development was proposed for staff having less than 5 years of 
experience and showed its sufficient effectiveness. Significant differences for the average values before 
and after the program implementation were obtained for the indicators: sociability, emotional stability, 
sensitivity, independence, self-control and the general indicator of emotional intelligence. There were 
changes as a trend for the indicators of logical thinking, cheerfulness, disrespect of social norms. Further 
improvement of the proposed program for emotional intelligence development will allow working not only 
with staff who do not have sufficient working experience with children with disabilities, but also with 
experienced staff to correct certain components of their emotional intelligence. 
Keywords: emotional intelligence, intrapersonal emotional intelligence, interpersonal emotional 
intelligence, communicative tolerance, social and communicative competence, children with intellectual 
disabilities, staff. 

1 INTRODUCTION   
The problem of the peculiarities of pedagogical, medical, educational, rehabilitative personnel’s 
professional work with children with disabilities is important due to the difficult situation with disabilities 
in Ukraine in general and children’s and adolescents’ disabilities in particular. First of all, there is a 
certain stigmatization of people with disabilities in society. Obviously, on the one hand, this leads to 
decreased activities of people with disabilities, their closeness, reduced chances for successful life, 
especially for children and young people with disabilities, and on the other one, there is a social 
problem of unequal opportunities for citizens. According to statistics, a significant proportion of 
children with disabilities study in special-need boarding schools in Ukraine, while only 3-4% of children 
with the most severe disabilities live and study in such institutions abroad.  
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The special psychology and pedagogy have certain problem areas that are not sufficiently deeply 
studied, despite significant research interest in them; one of such areas is the educational problems of 
people with disabilities. Despite significant achievements, the issue of educational and rehabilitative 
process provided by qualified personnel remains today unsolved, because these specialists should have 
a set of important professional qualities necessary to work with people with disabilities [1]. Researchers 
on teachers’ professional abilities believe that students’ learning is influenced by teacher’s individual 
characteristics such as intelligence structure, specific cognitive processes, a general level of their mental 
development [2]. There are also many particularly important qualities and traits of teachers; and 
emotional factors, in particular, the phenomenon of emotional intelligence, have recently attracted 
researchers’ attention [3], [4]. The definition of emotional intelligence as a set of abilities was proposed 
by J. D. Mayer, P. Salovey [5]. Emotional intelligence as a concept is also important because, unlike 
cognitive intelligence (IQ), emotional intelligence can be developed throughout life [6].  
The scientific literature presents numerous models of emotional intelligence, which can be summarized 
into three main categories: models of abilities, models of characteristics/features, mixed models. One of 
the first, most developed and well-known models is a four-component one developed within the theory of 
emotional-intellectual abilities of emotional intelligence proposed by J.D. Mayer, P. Salovey, D. Caruso 
[7]. These authors defined emotional intelligence as a set of competencies that included the ability to 
perceive accurately emotions; the ability to access feelings and generate them when it promotes 
thinking; the ability to understand information about emotions and use knowledge of emotions to achieve 
desired effects; the ability to manage or regulate both one's own emotions and the emotions of others in 
order to promote emotional and intellectual growth and well-being [7].  
K. Petrides and A. Fernham proposed a dispositional model of emotional intelligence, which assumed 
certain personality traits directly related to an individual’s emotional functioning. Researchers considered 
emotional intelligence as a set of personality traits and behaviours associated with emotions. At the 
same time, they were based on the psychological construct of “emotional self-efficacy”, which was 
defined as people’s confidence that they had signs of empathy, assertiveness, social and intrapersonal 
intelligence [8].  
In mixed models, emotional intelligence is seen as a set of cognitive, personal and motivational-volitional 
traits, characteristics of self-awareness and social skills closely related to adaptation to real life and 
stress management [9], [10]. Among the mixed models of emotional intelligence, D. Goleman’s 
competency model is the most popular. According to this model, emotional intelligence is the ability to be 
aware of one's own emotions and others’ emotions in order to motivate oneself and others, to manage 
emotions alone and interact with others. In the structure of emotional intelligence, D. Goleman 
distinguishes “interpersonal intelligence” and “intrapersonal intelligence”, which he calls personal and 
social competence, respectively, each of which has its components. Intrapersonal intelligence is the 
ability to create an accurate, realistic model of oneself and use that model to succeed in life. 
Interpersonal intelligence is the ability to understand other people: how they are guided, how they work, 
how to interact with them. The heart of interpersonal intelligence is the ability to capture and adequately 
respond to the mood, temperament, motivations and actions of others [9]. 
Another mixed model of emotional intelligence is described by R. Bar-On [10]. The scientist defined 
emotional intelligence as a set of non-cognitive abilities and skills affecting an individual’s ability to 
successfully cope with the demands and difficulties of the environment. R. Bar-On’s model combines 
knowledge and skills that determine both mental abilities (ability to solve problems) and personal traits. 
D.Lyusin believes that the phenomenon of emotional intelligence cannot be interpreted as a purely 
cognitive ability by analogy with spatial or verbal intelligence. Emotional intelligence can be described as 
a construct of a dual nature, associated with both cognitive abilities and personal characteristics [11]. 
Since both of these components can be directed on one’s own emotions and other people’s emotions, 
we can talk about intrapersonal and interpersonal components in the structure of emotional intelligence, 
which partially intersects with D. Goleman’s theory about personal skills that determine self-management 
and social skills that determine ways to manage relationships with other people [12].  
Within the dispositive theory of emotional intelligence, E.L. Nosenko and N.V. Kovriga found positive 
correlation between dispositions measured with a five-factor model and emotional intelligence, in 
particular, with friendliness, extraversion, openness to new experiences and honesty; and a negative 
correlation was determined with neuroticism [13].  

Summarizing this review in order to develop the concept emotional intelligence for educational 
practice and present the corresponding construct, we can assume that the most important 
achievements in this area are: enrichment of ideas about students’ and teachers’ emotions (ideas 
about emotions as one of the sub-systems of consciousness, as a motivating factor); expanded ideas 
about intelligence, in particular teachers’ professional intelligence; studied emotions and intelligence in 
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their approaching movement during knowledge transfer from a teacher to students (the idea of unity of 
affective and cognitive processes and their productive interaction). 

Thus, teachers and psychologists, who provides the first correctional-pedagogical assistance to 
children with disabilities, have not been given still full attention because of, among others, insufficient 
theoretical and practical basis. But we can argue that relevant peculiarities of the relations between 
cognitive and affective processes in the educational practice of professionals working with people with 
disabilities can accelerate recovery and development of such people. The purpose of teachers-special 
educators and psychologists within the inclusive education is to develop or adapt children with 
disabled, but also to adapt of the educational environment to such children. 

The study purpose is to analyse emotional intelligence of personnel working with children with 
intellectual disabilities and to finding ways to develop emotional intelligence. 

2 METHODOLOGY 
The empirical study used the following psychological methods: emotional intelligence questionnaire 
“EmIn” proposed by D.V. Lyusin [14]; N. Hall’s emotional intelligence test [15]; the method examining 
social and communicative competence proposed by Fetiskin, Kozlov, Manuilov, [16]; V.V. Boyko’s 
questionnaire examining communicative tolerance [16]. 

The study was conducted on the basis of the special-need boarding school № 26 for children with 
intellectual disabilities (Kyiv). The study involved 38 special educators, psychologists, rehabilitators 
who worked with children with disabilities; 25 of them had more than 5 years of experience, 13 
educators had less than 5 years of working experience. 

The following methods of mathematical statistics were used for statistical analysis of the obtained 
data: descriptive statistics, Kruskal-Wallis h-test for comparison of two independent samples of small 
size. The obtained data were processed using the computer program SPSS 22.0. 

3 RESULTS 
At the first stage of our empirical study, the educational-rehabilitation centre personnel underwent 
psychological testing with the methods identifying existing levels of emotional intelligence and its 
components. Table 1 presents the obtained data for the characteristics of the centre personnel’s 
emotional intelligence. 

Table 1. The average values of the respondent’s emotional intelligence (n=38) 

Tests and their indicators Average values 

“
Em

In
”

 te
st

 

Understanding other people’s emotions  30,26 
Managing other people’s emotions 26,52 
Understanding one’s own emotions  26,74 
Managing one’s own emotions 18,33 
Control over expression 16,09 
Intrapersonal emotional intelligence 41,16 
Interpersonal emotional intelligence 46,78 
Managing emotions 60,94 
Understanding emotions 57,00 
Total emotional intelligence index 117,94 
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 Emotional awareness 8,70 

Managing one’s own emotions 6,55 
Self-motivation  7,35 

Empathy  4,92 

Understanding other people’s emotions 35,68 

Total emotional intelligence index 63,2 
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Having measured the indicators of emotional intelligence with selected psychological examining 
methods, we have noted that the rehabilitation centre personnel had mainly average emotional 
intelligence. The respondents were able to cooperate with children with disabilities or interact with 
other people and to establish sufficiently favourable relationship with them (interpersonal intelligence). 
At the same time, intrapersonal intelligence was slightly lower, which indicated insufficient ability to 
self-organize in order to perform work tasks and to organize or to transform the environment for their 
own benefits. According to D.V. Lyusin, emotional intelligence is an individual’s integral dynamic 
quality affecting efficiency of their professional activities [11]. Therefore, the personnel’s’ insufficient 
intrapersonal emotional intelligence, even given the sufficient development of some its indicators 
(“managing emotions”, “understanding one’s own emotions”), may be compensated by good 
interpersonal emotional intelligence developed during difficult communications with children with 
intellectual disabilities. 

This conclusion is confirmed by the data obtained from the questionnaires of communicative tolerance 
and social and communicative competence [16], which is interpreted as an integral psychological 
formation that combines and harmonizes an individual’s internal means regulating their social 
behaviour and interpersonal communications (Table 2).  

Table 2. Average values for the indicators of the respondent’s communicative  
and social competence and communicative tolerance (n=38) 

Scales and indicators Average values 
А - sociability 13,1 

B – logical thinking 11,3 

C – emotional stability 11,2 

D - cheerfulness 10,6 
K - sensitivity 13,8 

M - independence 11,5 

N - self-control 11,0 

P – disregard of social norms 5,6 
Communicative tolerance 49,8 

The data from Table 2 show that indicators of social communicative tolerance are mostly average, 
except for sociability and sensitivity, which are quite high. Communicative tolerance also corresponds 
to the indicators characteristic for representatives of socionomic professions (educators, nurses, 
doctors), who work with children or sick people [17], [18]. 

The rehabilitation centre personnel had lower cheerfulness, self-control, and emotional stability, but 
higher sociability and sensitivity, which allowed them flexible and compassionate communications 
with children with disabilities. However, average emotional stability in the structure of social and 
communicative competence made the personnel more vulnerable to various professional situations 
that could cause stress reactions, for example, difficult communications with children with 
intellectual disabilities. 

We analysed the personnel’s professional efficiency depending on the length of their work and have 
determined that the indicators of emotional intelligence, communicative and social competence and 
communicative tolerance increased significantly with experience acquisition. The applied Kruskal-
Wallis h-test revealed significant differences between the two groups by some indicators (Table 3). 

1147



Table 3. Average values of the indicators for communicative and social competence, communicative 
tolerance and emotional intelligence of two groups depending on length of personnel’s work 

Indicators 
Personnel with work 
experience up to 5 

years (n=13) 

Personnel with work 
experience longer than 

5 years (n=25) 

Kruskal-
Wallis h-test 

А - sociability 10,1 15,3 0,029 
B – logical thinking 10,9 12,1 0,045 
C – emotional stability 8,9 12,7 0,039 
D - cheerfulness 10,4 10,9 0,063 
K - sensitivity 12,9 14,0 0,048 
M - independence 10,8 12,1 0,041 
N - self-control 8,9 11,6 0,033 
P – disregard of social norms 5,8 5,5 0,068 
Communicative tolerance 61,2 41,2 0,011 
Total emotional intelligence index (Hall) 55,4 65,6 0,028 

The comparison of the two personnel groups has revealed significant differences between indicators 
of communicative and social competence, communicative tolerance and emotional intelligence. 
Significant differences were found for the indicator of sociability, logical thinking, emotional stability, 
sensitivity, independence, self-control. Differences in cheerfulness and disregard of social norms could 
be traced at the level of trends. Thus, the personnel with more than 5 years of working experience had 
significantly better developed emotional intelligence, higher values for most indicators of 
communicative and social competence, communicative tolerance. 
In order to help develop the components of emotional intelligence for the personnel working with children 
with developmental delay and having less than 5 years of experience, we developed a special program. 
The program is based on the basic conceptual approaches of the New Ukrainian School [19], which 
includes the ability to work with others to achieve expected results, to prevent and resolve conflicts, to 
find a compromise, to respect for the law, human rights and to support social-cultural diversity, and 
includes various forms of work:  

• an interactive lecture on the essence and components of emotional intelligence, its important 
role in professional work of personnel working with children with disabilities; 

• development of emotional and social skills with practical exercises aimed at improvement of 
emotional intelligence and social competence; 

• organization of cooperation with experienced staff for experience exchange.    
The results of program the implementation are presented in Table.4. 

Table 4. Average values of indicators of communicative and social competence, communicative tolerance 
and the total emotional intelligence index before and after program implementation for emotional 

intelligence development (n=13) 

Components of communicative social 
competence 

Before program 
implementation  

After program 
implementation 

Kruskal-Wallis 
h-test 

А - sociability 10,1 13,7 0,036 
B – logical thinking 10,9 11,3 0,068 
C – emotional stability 8,9 10,8 0,043 
D - cheerfulness 10,4 10,6 0,063 
K - sensitivity 12,9 13,2 0,062 
M - independence 10,8 11,3 0,041 
N - self-control 8,9 10,2 0,033 
P – disregard of social norms 5,8 5,7 0,069 
Communicative tolerance 61,2 57,2   0,066 
Total emotional intelligence index (Hall) 54,4 62,3 0,038 
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The obtained data indicate that the implemented program developing emotional intelligence of 
personnel with up to 5 years of working experience has shown its sufficient effectiveness. Significant 
differences before and after program implementation were for the scales: sociability, emotional 
stability, sensitivity, independence, self-control and the total emotional intelligence index. There were 
also changes at the level of the trend for logical thinking, cheerfulness, disregard of social norms. This 
suggests that the proposed program can be used to develop the emotional intelligence of educators 
who work with children with intellectual disabilities, although limited training time did not allow us to 
obtain significant changes for all components of emotional intelligence.  

4 CONCLUSIONS  
The article has considered the main approaches to the interpretation of emotional intelligence and its 
components, generalized by researchers in various models. We have noted that emotional intelligence 
acquires special significance at personnel’s interaction with children with intellectual disabilities, 
developmental delay. 

The performed empirical study has show that, in general, emotional intelligence of personnel working 
with children with intellectual disabilities was mainly average. However, intrapersonal emotional 
intelligence was slightly lower, which required the use of psyche compensatory functions. This did not 
always ensure sufficiently effective interactions between personnel and children with disabilities. 

The personnel’s indicators of communicative and social competence were mostly average, except for 
sociability and sensitivity, which were quite high. The indicator of emotional stability in the structure of 
communicative and social competence was lower than other indicators, so we can say that the 
personnel was vulnerable to various professional situations that could cause stress reactions. 

Emotional intelligence was significantly higher at the personnel having more than 5 years of working 
experience; it was true for most scales of communicative and social competence, communicative 
tolerance. 

The emotional intelligence development program for personnel with up to 5 years of working 
experience was implemented and showed its sufficient effectiveness. Significant differences before 
and after program implementation were obtained for the indicators: sociability, emotional stability, 
sensitivity, independence, self-control and the general index of emotional intelligence. There were also 
changes at the level of the trend for logical thinking, cheerfulness, disregard of social norms. This 
suggests that the proposed program can be used to develop emotional intelligence of educators who 
work with children with intellectual disabilities. 

Further improvement of the proposed program for emotional intelligence development will allow 
working not only with insufficiently experienced personnel working with children with disabilities, but 
also with experienced staff to correct certain components of their emotional intelligence. This will 
increase effectiveness of personnel’s interactions with children with disabilities and also their job 
satisfaction and psychological well-being.  
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Abstract 
The study aim was to identify differences in manifested victimhood and victim behaviour strategies of 
adolescents with and without disabilities, as well as to determine the relationship between parental 
attitudes toward adolescents with disabilities with manifestations of victim behaviour. 

The following psychological methods were used in the study: O.O. Andronnikova’s method of 
“Predisposition to victim behaviour”, “Adolescents about parents” (E. Schaefer’s ADOR, adapted by L.I. 
Vasserman, I.A. Gorkova, E.E. Romitsina) and the authors’ questionnaire to determine situational 
factors. 

Differences in the propensity for victim behaviour were found between groups of adolescents with and 
without disabilities. Adolescents with disabilities more often appeared in unpleasant or life-threatening 
situations and were more willing, than adolescents without disabilities, to use instinctive or uncritical 
strategies of victim behaviour. 

The study examined the characteristics of parental attitudes for each group of adolescents. Adolescents 
with disabilities felt much less positive interest, acceptance and understanding from their mothers than 
adolescents without disabilities. Also, adolescents with disabilities felt much less positive interest from 
their fathers than those without disabilities. Adolescents with disabilities experienced directivity, hostility, 
autonomy and inconsistency from their parents. This was because their parents had internal tension 
due to anxiety about the life and health of their children, parents' perception of a child with disabilities 
had some peculiarities, the parents experienced internal difficulty of accepting their children’s 
peculiarities, differences from others and also because of some personal traits.  

The performed correlation analysis showed links between victim behaviour of adolescents with 
disabilities and their mothers’ aggression, excessive strictness and desire to dominate. As for fathers, 
adolescents were victimized because their fathers had the desire to conform to a common notion on a 
father’s role, expressed in harshness and excessive criticism toward sons, excessive demands and 
harshness toward daughters in a combination with emotional coldness, rejection and unpredictability. 

A correctional program has been developed, basing on the obtained empirical data, to work with highly 
victimized adolescents with disabilities and their parents. The program aim is to show children and 
parents what behavioural strategies are maladaptive, to help them acquire skills and ways of interaction, 
reducing use of maladaptive strategies of victim behaviour by adolescents and changing parents’ 
attitudes towards their children. 

The performed testing of the proposed correctional program has confirmed its effectiveness. Significant 
differences between the average indicators of victimhood, self-destructive, instinctive and uncritical 
strategies of victim behaviour were revealed. At the level of the trend, changes in the indicators of 
aggressive and passive strategies of victim behaviour were recorded.  

Keywords: victimhood, victim behaviour, maladaptive strategies of victim behaviour, child-parent 
relationship, parental attitude. 

1 INTRODUCTION 
The phenomenon of victimhood has been studied scientifically in psychology for a long period. A lot of 
studies are devoted to various aspects of this issue: O. Andronikova [1], S. Brown [2],  A. Коvalenko, O. 
Bondar [3],  P. Navies [4], F. M. Ochberg [5], I. Sgarzi [6], E. Viano [7], H. Wallace [8],  L. Wolhuter, N. 
Olley, D. Denham [9]. Especial attention is paid in scientific works to the victimhood genesis, including 
victim behaviour at different ages, the causes of an individual’s victimization and the mechanisms 
underlying it [1], [8], [10]. The problem of child-parent relationship as a factor of victimization in 
adolescence has received particular interest [4], [10], [11]. 
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Adolescents’ victimhood, as a rule, is studied in the context of deviant behaviour, which is manifested 
in aggressive, demonstrative, provocative, risky behaviour, proneness to conflicts [1], [2], [12]. Scientists 
mark that the most important feature of victim behaviour is certain implemented actions or, vice versa, 
inaction that push a person toward the role of a victim [1]. 

Adolescents’ victimhood is seen as adolescents’ tendency to behave as a victim, which is expressed in 
their tendency to be involved into socially dangerous situations, due to certain personal traits and social-
psychological factors [1], [4], [7], [8]. The victim behaviour is manifested through various maladaptive 
behavioural strategies [1], [3]. O.O. Andronnikova classified such strategies into: aggressive, self-
destructive, proactive, passive and uncritical [1]. 

The factors contributing to victimization in adolescence are: influencing contradictory microenvironment, 
especially families, and psychological-emotional needs not satisfied in meaningful relationships, 
including with parents [1], [2], [10], [4 ], [5]. Many scientific studies show that adolescence is particularly 
sensitive to any disorders in relationships with peers and adults [4], [11], [13]. 

The performed analysis of social-psychological situational factors having a victimizing effect on children 
and adolescents has showed that they include the following developmental conditions: life disorders in 
families, their instability, single-parent families, real or nominal absence of a father in family life, 
discrepancies in family members’ norms and values, family conflicts, alcohol or drug addiction of one or 
two parents [1], [2], 4], [11]. In addition, an important victimizing factor is experiences obtained by 
children during socialization, in particular, severe illnesses, chronic illnesses or disabilities [13]. 

Difficulties of children with disabilities are associated not only with their feelings of physical limitations 
and discomfort, experiencing the loss of their abilities, but also with not always positive attitudes of the 
immediate environment toward them. Many scientific works studies families, where children with special 
needs are raised, each family member’s well-being and the relationship between family members [14], 
[15]. Families raising children with developmental disabilities face life difficulties and experience specific 
disorders in family relationships, in particular, in children’s relationship with parents, have specific social 
needs and problems with family integration [16]. 

Most often, disabled children are cared by their mothers. Such mothers focus on malaise, experience 
anxiety, impulsivity, hypomania, emotions of contempt and guilt, which can lead to unconscious 
emotional rejection of their children, over-protection and excessive control at the conscious and 
behavioural levels, feelings of complete helplessness and uncertainty of the future [15], [17], [18]. 
Chronic stress affects mothers’ emotional and personal spheres, which, in turn, affects their ability to 
empathize and sensitivity in interactions with their children, resulting in dissatisfaction with children, 
emotional distance, rejection of their children, inconsistency in their upbringing [15], [19]. Such 
interactions of a mother with her disabled child can lead to negative consequences, including the 
appearance of victimhood.  

The study purpose is: to identify differences in victimhood manifestations and types of victim behaviour 
in groups of adolescents with and without disabilities, as well as to determine the correlations between 
parental attitudes and victimhood of adolescents with disabilities. 

2 METHODOLOGY 
The following psychological examining methods were used to study adolescents’ victimhood and the 
peculiarities of child-parent relationships: O.O. Andronnikova’s method of “Predisposition to victim 
behaviour” [20], “Adolescents about parents” (E. Schaefer’s ADOR, adapted by L.I. Vasserman, I.A. 
Gorkova, E.E. Romitsina) [21]  and the authors’ questionnaire to determine situational factors (existing 
disabilities, family composition, etc.). 

The sample consisted of 56 people, including 25 people with disabilities (children with dysfunctions 
caused by physical diseases) and 31 people without disabilities, aged 12 to 16, all students of public 
and private general education schools in the city of Kyiv, Kyiv and Luhansk regions. 

Mathematical and statistical analysis of the obtained data was performed with SPSS 22.0 software; 
descriptive statistics, correlation analysis and Mann-Whitney and Kruskal-Wallis criteria for two 
independent samples of small size were used. 
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3 RESULTS 
We determined 3 groups of adolescents depending on the force of victim behavioural manifestations: 1) 
low inclination to victim behaviour (“non-victim”); 2) high predisposition to victim behaviour (“victim”); 3) 
very high predisposition to victim behaviour (“hyper-victim”). The applied frequency analysis revealed 
statistically significant differences for several indicators of O.O. Andronnikova’s questionnaire between 
the studied groups of adolescents with and without disabilities (Table 1).  

Table 1. Comparative analysis of the frequency of highly victim behaviour between the groups of 
adolescents with and without disabilities (in%) 

Strategies of victim behaviour 
Groups of adolescents Significance level 

(at р<0,05) 
with disabilities without disabilities  

Aggressive 76,0 58,1 0,267 
Self-destructive 36,0 35,5 0,145 
Initiative 52,0 35,5 0,013 
Passive 60,0 48,4 0,512 
Uncritical 68,0 45,2 0,020 
Manifested victimhood 44,0 25,9 0,015 

The obtained data show that 44% of adolescents with disabilities had a high level of victimization. This 
indicates that these adolescents had a high internal tendency to be involved into unpleasant or life-
threatening situations and to feel victimized. Instead, this figure is much lower in the group of 
adolescents without disabilities: only 25.9% of them had high manifested victimhood. 

The comparative analysis of the data obtained with O.O. Andronnikova’s questionnaire revealed 
significant differences between groups of adolescents with and without disabilities for several indicators 
of victim behaviour. Differences can be traced for the indicators of “Initiative” and “Uncritical” strategies 
of victim behaviour, which were significantly higher at the adolescents with disabilities. The initiative 
strategy is manifested in courage, determination, adherence to principles, exactingness, intolerance to 
actions and deeds that violate the public order. The uncritical strategy of victim behaviour is manifested 
through a reluctance or inability to properly assess life situations, resulting in the risk of becoming a 
victim of these circumstances. Such differences appear due to the psychological dispositions of 
adolescents, as well as the peculiarities of child-parent relationship. 

We have analyzed the characteristics of parental attitudes (separately for mothers and fathers) in each 
of the groups of adolescents and compared them in order to find significant differences (Table 2 and 
Table 3). 

Table 2. Comparative analysis of mothers’ attitudes to adolescents with and without disabilities  

Parental attitudes 
Groups of adolescents Significance level 

(at р<0,05) with disabilities without disabilities 
Positive interest 26,7 40,5 0,047 
Directivity 39,8 35,5 0,145 
Hostility 40,1 20,6 0,035 
Autonomy 60,0 51,4 0,312 
Inconsistent attitude 33,3 24,9 0,042 

Based on the obtained data, statistically significant differences were found for the indicators “positive 
interest” (0.047), “hostility” (0.035) and “inconsistent attitude” (0.042) of mothers’ attitudes to 
adolescents. Adolescents with disabilities reported a significantly lower positive interest of their mothers 
than adolescents without disabilities. In contrast, adolescents with disabilities experienced significantly 
more often hostility or inconsistent attitudes of their mothers than adolescents without disabilities. 
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Table 3. Comparative analysis of fathers’ attitudes to adolescents with and without disabilities 

Parental attitudes 
Groups of adolescents Significance level 

(at р<0,05) with disabilities without disabilities 
Positive interest 29,7 37,8 0,046 
Directivity 27,8 19,5 0,045 
Hostility 20,0 15,4 0,038 
Autonomy 40,0 29,4 0,034 
Inconsistent attitude 36,3 23,7 0,037 

We analysed fathers’ attitudes towards adolescents and revealed statistically significant differences 
between groups for every indicator. Adolescents with disabilities experienced significantly more often 
directivity, hostility, autonomy and inconsistent attitudes of their fathers. Fathers more likely showed a 
positive interest to adolescents without disabilities. This results show the peculiar attitudes of fathers to 
their children with disabilities, unwillingness to accept the fact of a disability, their children’s differences 
from others, as well as existing social and physical factors related to responsibility, necessity of fathers’ 
greater involvement in their children’s life, which can cause internal tension.  

The performed correlation analysis revealed links between victim behaviour and parental attitudes for 
the group of adolescents with disabilities. 

There were statistically significant correlations between certain maladaptive strategies of adolescents 
with disabilities with manifested victim behaviour and parental attitudes. There was a significant, strong 
correlation (0.85; p = 0.008) between the self-destructive strategy of victim behaviour and mothers’ 
directivity; mothers showed also different attitudes toward sons or daughters. Mothers’ directivity 
towards their sons was manifested in the form of two tendencies: the desire to eliminate sons’ negative 
behaviour at any cost and the demonstration of own sacrifice for the sake of sons, the imposition of guilt 
feeling to sons due to their non-compliance with mothers’ expectations. Directivity towards daughters 
was manifested through excessive, sometimes even cruel control by mothers, who ignored daughters’ 
thoughts, interests and tended to punish their daughters. Determined correlations suggest that such 
mothers’ attitudes influenced their children’s predisposition to behaviours characterized by sacrifice, 
provocative actions or inaction, leading to the risk of getting into reckless and life-threatening or health-
threatening situations. The higher directivity of mothers to adolescents with disability is, the higher 
tendency of adolescents to self-destructive victim behaviour is. 

A strong direct correlation (0.75; p = 0.042) was revealed between self-destructive behavioural 
strategies and mothers’ autonomous attitude toward adolescents with disabilities. Mothers’ autonomous 
attitude toward sons was manifested in mothers’ dominance, detachment from sons’ affairs and 
devaluation of son’s feelings, desires, needs; autonomy in relation to the daughter was manifested as 
lack of care and attention. 

There was also a correlation (0.73; p = 0.05) between manifested victimhood and mothers’ hostility to 
adolescents with disabilities. Hostility was manifested as aggression, excessive harshness in mothers’ 
attitudes to sons, or emotional coldness, restraint in feeling expressions, a tendency to excessive 
criticism. As for attitudes to daughters, mothers showed isolation, physical or emotional distancing.  

There was a strong negative correlation (-0.81; p = 0.04) between “Initiative” strategy of victim behaviour 
and positive interest from mothers. This indicates that adolescent's adherence to principles, 
exactingness, intolerance to actions and deeds that violate the norms and an established order were 
formed if mothers did not accept their children, did to show sufficient care and attention, did not help, 
support or encourage seeking help in difficult situations.  

The uncritical strategy of victim behaviour had strong correlations with several types of mothers’ 
attitudes to adolescents with disabilities: positive interest (-0.86; p = 0.03), hostility (078; p = 0.04) and 
inconsistent attitude (0, 80; p = 0.021). This indicates that the tendency to get into difficult or dangerous 
situations due to inability or unwillingness to critically evaluate events was associated with lack of 
emotional acceptance, support and care from mothers, their aggression towards sons, restraint and 
coldness, excessive distance in relationship with daughters, as well as sharp changes in upbringing 
styles and methods, transitions from very strict approaches to indifferent, from rapprochement to 
removal, regardless of adolescents’ actions. Such mothers' chaotic attitudes lead to adolescents’ 
internal confusion and lack of sense of security, which increases their chances to get into unpleasant or 
dangerous situations. 

1154



Significant correlations between self-destructive victim behaviour strategy and directivity (0.49; p = 
0.004) and hostility (0.397; p = 0.02) as fathers’ attitudes toward adolescents with a disabilities were 
found. Fathers’ behavioural manifestations, such as demonstration of authority, a dominant 
communicative style, despotism towards sons and compulsion to follow the rules and norms of morality, 
authoritarianism towards daughters, can lead to adolescents' predisposition to reckless and provocative 
behaviour, which increases the risk of dangerous situations. 

Adolescents’ initiative strategy of victim behaviour correlated with fathers’ positive interest (-0.88; p = 
0.04) and inconsistent attitudes (0.89; 0.007). The struggle for power between fathers and sons, the 
declaration of dogma, lack of attention, warmth or openness in relationship with daughters, lack of help 
in difficult life situations and fathers’ unpredictable reactions to their children’s behaviour lead to a 
tendency to show determination, adherence to principles, high demands to others. 

The uncritical behavioural strategy correlated with fathers’ directivity (0.385; p = 0.027), hostility (0.42; 
p = 0.016) and autonomy (0.36; p = 0.042) toward adolescents with disabilities. Such child-parent 
relationships are hostile and repressive, as a result adolescents feel vulnerable and prone to initiate 
conflict situations. 

Correlations were revealed between manifested victimhood and fathers’ hostility (0.55; p = 0.03) and 
inconsistent attitudes (0.63; p = 0.05) to adolescents. This indicates that fathers’ severe and 
meticulousness attitudes to sons, dissatisfaction and scepticism about sons’ achievements, excessive 
demands, emotional coldness and rejection in relationship with daughters combined with the opposite 
contradictory behavioural tendencies and unpredictable reactions to children’s actions are factors that 
contribute to victimhood emergence and development. 

Basing on the obtained results, we developed a correctional program and tested it with adolescents with 
disabilities who had high tendency to victim behaviour (12 people). The correctional program included 
individual work with adolescents with disabilities, group work and a set of lectures, educational and 
training activities for parents. 

Corrective work with parents was aimed at understanding by them non-adaptive behavioural strategies 
and identifying related needs, including taking into account the peculiarities of parental attitudes towards 
adolescents with disabilities. Correctional work with adolescents formed skills and ways to master their 
own behaviour, which would allow them to overcome victimhood. 

The correction program included 16 hours of group work and 12 hours of individual work. 

At the end of the correctional program, victimhood and the indicators of victim behaviour were re-
measured in the group of adolescents with disabilities. The obtained data were compared with the initial 
results (table 4). 

Table 4. The average values of the strategies of victim behaviour in the group of adolescents with 
disabilities before and after participation in the correctional program 

Strategies of victim 
behaviour 

Before program 
implementation 

After program 
implementation 

Kruskal-Wallis 
h-test 

Aggressive 6,8 6,5 0,062 
Self-destructive 2,6 1,6 0,045 
Initiative 7,6 5,8 0,039 
Passive 3,9 3,3 0,050 
Uncritical 7,4 6,2 0,032 
Manifested victimhood 6,0 4,9 0,029 

The results show that, after participation in the correctional program, adolescents with disabilities 
showed some positive changes in the strategies of victim behaviour: manifested victimhood became 
significantly lower, as well as self-destructive, proactive and uncritical strategies of victim behaviour; 
changes in aggressive and passive strategies of victim behaviour were recorded as tendencies. This 
gives us grounds to conclude the developed correctional program is effective, however, it is necessary 
to increase the duration of work with adolescents with disabilities and their parents to achieve a long-
lasting effect. 

1155



4 CONCLUSIONS 
The study aims was to identify the features and factors of victim behaviour of adolescents with 
disabilities. The performed review of scientific research has shown that child-parent relationships and 
parental attitudes are an important factor in the victim behaviour of adolescents with disabilities. 

Differences in inclinations to victim behaviour were found between groups of adolescents with and 
without disabilities. Adolescents with disabilities appeared more likely in unpleasant or life-threatening 
situations and were more willing, than adolescents without disabilities, to use proactive or uncritical 
strategies of victim behaviour.  

The study examined parental attitudes in each of adolescents’ groups. Adolescents with disabilities felt 
much less positive interest, acceptance and understanding from their mothers than adolescents without 
disabilities. Adolescents with disabilities experienced much less positive interest from fathers than 
adolescents without disabilities. Adolescents with disabilities experienced often directivity, hostility, 
autonomy, and inconsistent attitudes from their parents. The cause for this was  parents’ internal tension 
due to anxiety about the life and health of their children, the peculiarities of parents’ perception of 
children with disabilities, the internal difficulty of accepting the fact that their children were different from 
others and parents’ individual personality traits.  

Differences in mothers’ and fathers’ attitudes to adolescents with disabilities were revealed. Mothers’ 
attitudes are characterized by aggression, excessive severity, desire to dominate, excessive criticism 
and suspicion toward sons, isolation, distancing, emotional coldness in relation to daughters. Instead, 
fathers of adolescents with disabilities showed a desire to conform to conventional ideas about a father’s 
role, so they tried to drill sons, demonstrated harshness and over-criticism; as for daughter, fathers were 
demanding and harsh combined with emotional coldness, rejection or absolute unpredictability of 
reactions to their children’s actions. 

The dominance of hostility and autonomy in parents’ attitudes to their children contribute to the emerging 
self-destructive strategy of victim behaviour; and disharmonious and inconsistent relationships, 
including a lack of positive interest, support, and concern combined with hostility and inconsistency, can 
lead to propensity for proactive and uncritical strategies of victim behaviour. 

The performed correlation analysis showed correlations of the victim behaviour of adolescents with 
disabilities with mothers’ aggression, excessive severity, and the desire to dominate. As for fathers, 
adolescents’ victimhood can appear because fathers’ desire to conform to the common notion of a 
father's role, expressed in harshness and excessive criticism of sons, demands and harshness towards 
daughters in a combination of emotional coldness, rejection and unpredictability. 

Basing on the obtained empirical results, we developed a correctional program and tested it with 
adolescents with disabilities who had high tendency to victim behaviour. The program aim is to inform 
children and parents on maladaptive behavioural strategies, to help them acquire skills and ways of 
interaction in order to reduce the level of used maladaptive strategies of victim behaviour by adolescents 
and change parents’ attitude towards their children. 

The approbation of the correction program confirmed its effectiveness. Significant differences between 
average values before and after program approbation were determined for manifested victimhood, self-
destructive, proactive and uncritical strategies of victim behaviour. Changes in aggressive and passive 
strategies of victim behaviour were recorded at the level of the trend.  
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CREATION OF KNOWLEDGE MANAGEMENT MODEL IN OPEN 
INNOVATION ECOSYSTEM 

J. Kucinskiene, N. Galdikiene, D. Urbanavicius, E. Brezgyte 
Klaipeda State University of Applied Sciences (LITHUANIA) 

Abstract 
Knowledge management defines the purposeful acquisition of knowledge at the right time for the right 
person. Knowledge management involves the process of creating new knowledge, or demonstrating 
knowledge sharing, storage, and improvement. Knowledge management was defined as the process of 
applying a systematic approach to the capture, structuring, management, and dissemination of 
knowledge throughout an organization to work faster, reuse best practices, and reduce costly rework. 

Knowledge management is a systematic process that creates value and meets strategic requirements. 
It consists of ideas, strategies, processes, and systems responsible for the creation, accumulation, 
evaluation, sharing and improvement of knowledge. It is difficult process in organization, but the question 
in the Interreg Baltic Sea Region project “Supporting Smart Specialization Approach in Silver Economy 
for Increasing Regional Innovation Capacity and Sustainable Growth (OSIRIS)” (Nr. #R080) was may it 
work in open innovation ecosystem. This paper will present the methodology and results of the process 
to achieve this model, that is already available to be freely used by those that might find it helpful for 
their professional work, through the website of the project (https://www.osiris-
smartsilvereconomy.eu/knowledge-management-model/). 

We hope Knowledge Management Model will be the main instrument for handling the connection 
between the Research and Innovation Strategies for Smart Specialisation (RIS3) approach, industry 
and knowledge assets. Developed Model is useful instrument for managing a complete evolution cycle 
of the innovation process, making full benefit of the research knowledge and transforming it into products 
and services with high grow potential and high user adaptation and satisfaction integrating RIS3 
approach. Practically the Model supports open innovation ecosystem and coordinates the path from 
concept formulation, proof of concept, lab to market flow in a line with particular RIS3. 

Keywords: Research Projects on Learning and Teaching Innovations, Knowledge Management Model, 
Open Innovation Ecosystem. 

1 INTRODUCTION 
Knowledge management is described as systematic management to create value and meet strategic 
requirements: initiatives, processes, strategies that support and improve knowledge accumulation, 
evaluation, sharing, improvement, and creation [1]. Knowledge management demonstrates a strong 
connection to company strategy, an understanding of where and in what forms knowledge exists, 
developing processes for organizational functions, and ensuring that members of the organization 
accept and support initiatives. Based on knowledge management model (KMM), local public authorities 
can better design their policies as well their strategy for resource creation investments because they 
can correlate the needs and gaps of innovation actors with missing assets [2]. The open innovation 
ecosystem is defined as a network of market and non-market actors, actively exchanging knowledge 
and experience, focused on the generation of innovations, and added value [3]. The main activity of 
innovation is focused on solving the challenges of society formation (social, environmental, sustainable 
economic growth) [3]. 

The aim of the article is to present our experience on how to create a knowledge management model 
for the open innovation ecosystem. This paper will present the methodology and results of the process 
to achieve this model. 

2 CO-CREATION WORKSHOP METHODOLOGY FOR CREATION 
KNOWLEDGE MANAGEMENT MODEL 

In order to identify a common KMM, it was necessary to find the right solution for the open innovation 
ecosystem. Decision was to use knowledge management co-creation workshops. There were used four 
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co-creation workshops. 1st workshop was dedicated to debating of current situation on Knowledge 
detection and discovery Pillar, Knowledge capture, organization and assessment Pillar, Knowledge 
creation and acquisition Pillar, Knowledge transformation Pillar. It helped to identify the sources, 
location, storage and flows of knowledge within open innovation ecosystem. The first kick off workshop 
was used to get acquainted all participants with the open innovation ecosystem terms, scholar literature 
KMMs descriptions, process macro (high level) models, describe in groups and plenary session each 
country's Knowledge Management System "As Is" and brainstorm actual current barriers of information 
flow. 

Questions answered during this workshop: What information from the Knowledge Map may be used to 
identify the sources, location, storage and flows of knowledge within open innovation ecosystem? What 
barriers of information flow exists between open innovation ecosystem participants (including horizontal 
and vertical flows in all four Pillars)? 

2nd workshop was dedicated to analysing draft designs of Pillars. It helped to develop 
recommendations and possible solutions to the knowledge management model. During this workshop 
participants in groups and plenary session developed the criteria for acceptance / validation the KMM 
and according to the prepared drafts of four Pillars develop joint draft KMM. 

Questions answered during this workshop: Who is participating in a KMM and what actions these 
participants shall perform in each Pillar? How would you visualize the actions and information flow (from 
inputs to outputs) in all four Pillars? What should be done in all Pillars of KMM to overcome barriers of 
information flow listed in a Knowledge Map? What properties of the Knowledge Management Model will 
work as criteria for its acceptance or rejection?  

3rd workshop was dedicated to verification of draft Knowledge Management Model. Using the finished 
Knowledge Map workshop participants in plenary sessions and groups verified that draft of KMM meets 
the Knowledge Map. KMM incorporated findings and results of the Knowledge Map and do not override 
or conflict. Workshop ended with clear participants vision of the KMM. 

Questions answered during this workshop: Was the draft of Knowledge Management Model built on the 
Knowledge Map? Were all barriers of information flow already solved in a Knowledge Management 
Model? Will Research organizations have the possibility to use Knowledge Management Model for the 
following: 1) Generating, capturing, and reusing accessible knowledge. 2) Capturing and sharing 
lessons learned from practice. 3) Identifying sources and networks of expertise. 4) Structuring and 
mapping knowledge needed to enhance performance. 5) Accessing, synthesizing, and sharing 
knowledge from external sources. Will Business and Industry also have the possibility to use Knowledge 
Management Model for: 1) Structuring and mapping knowledge needed to enhance performance. 2) 
Measuring and managing the economic value and/or impact of knowledge. 3) Accessing, synthesizing, 
and sharing knowledge from external sources. 4) Embedding knowledge in processes, products and/or 
services. 5) Facilitating knowledge growth through culture and incentives. Does everybody workshop 
participant understand how the Knowledge Management Model works? 

4th workshop was dedicated to validation of Knowledge Management Model. The last workshop 
concentrated on strong involvement and commitment of all participants as it was the last meeting, they 
could change KMM. This workshop simulated functionality of the model based on an established 
scenario. 

Questions answered during this workshop: Is the Knowledge Management Model verified and include 
all final results from 3rd Knowledge Management co-creation workshop? Does the Knowledge 
Management Model meet the Criteria for best model selection that were developed during the 2nd 
Knowledge Management co-creation workshop? Does the KMM implement a systematic approach of 
where, what, when, and how are the following processes run? Is the Knowledge Management Model 
fully described as guided in 9 parts at Expertise and detailed guidance on Knowledge Management 
Model (KMM) section of these Guidelines? Is every workshop participant following its own believes and 
personal responsibility ready to validate developed Knowledge Management Model and process it to 
the host? 

It was a strong recommendation to invite to workshops participants who have possibility to participate 
in all four workshops as these events build on each result and will not start each time from the beginning. 
Workshops included participants representing Formal side and Non-Formal side of ecosystem. The key 
experts represented actors of different organizations in the open innovation ecosystem. 

Workshops were planned for 4-5 hours of work, mixing plenary sessions, and debating in groups. 
Groups were mixed to represent as much different opinions as possible. 
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3 RESULTS 

3.1 Knowledge management models' characteristics  
KM is the systematic management for the purpose of creating value and meeting tactical and strategic 
requirements; it consists of the initiatives, processes, strategies, and systems that sustain and enhance 
the storage, assessment, sharing, refinement, creation of knowledge. Knowledge management (KM) 
process involves understanding [2]: where and in what forms knowledge exists; what the organization 
needs to know; how to promote a culture conducive to learning, sharing and knowledge creation; how 
to make the right knowledge available to the right people at the right time; how best to accumulate or 
acquire important new knowledge; how to manage all of these factors to improve performance, taking 
into account the organization’s strategic goals and short-term opportunities and threats. 

There are two types of knowledge usually defined: explicit and tacit knowledge. The former refers to 
knowledge which can be found in documents, and the opposite refers often personal / experience-based 
knowledge. KM almost always is in the interaction and relationship between these two types of 
knowledge. KM was defined as the process of applying a systematic approach to the capture, 
structuring, management, and dissemination of knowledge throughout an organization to work faster, 
reuse best practices, and reduce costly rework [4]. 

Virtually all knowledge is a mixture of tacit and explicit knowledge, not one or the other alone. The type 
of explicit knowledge is formalized and codified and is sometimes referred to as “know-what” [2]. This is 
the easiest-to-manage knowledge in the KM system that facilitates the search, storage, and modification 
of documents and texts. The biggest challenge with explicit knowledge to ensure that people have 
access to what they need, important knowledge is stored, the knowledge is updated. Tacit Knowledge 
is hard to formalize and is also regarded as being the most valuable source of knowledge. 

The first widely adopted KMM was the SECI model (knowledge spiral model) described how tacit and 
explicit knowledge may be transformed in an organization. It has been extended, modified, and 
alternative knowledge management models have been made [3]: The Nonaka and Takeuchi Knowledge 
Spiral Model (1995); The Von Krogh and Roos Model of Organizational Epistemology (1995); The Choo 
Sense-Making KM Model (1998); The Wiig Model for Building and Using Knowledge (1993); The Boisot 
I-Space KMM (1998); Complex Adaptive System Models of KM.  

The SECI model is a conceptual model that describes how expressed and unexpressed knowledge is 
generated, transmitted, and reproduced in organizations. There are four ways to change 
knowledge [5] [2]: Socialization is the process of sharing experiences face-to-face when creating new 
invisible connections. Knowledge is conveyed by working together, observing, remembering; 
Externalization – in this stage, individual employees of the organization combine their knowledge and 
know-how, in some cases both know-why and care-why. Knowledge that has not previously been 
expressed may be recorded; Combination is the process by which new and existing knowledge is 
expressed in a new form; Internalization – the process by which ideas take concrete form. Shared 
experience and knowledge are incorporated into individual employee performance models. 

So, the KM consists of: Identification of needs; Identification of knowledge resources; Acquisition, 
creation, or elimination of knowledge related resources/processes/environments; Retrieval, application 
and sharing of knowledge; Storage of knowledge. All these processes are interdependent and 
influenced by many factors. Therefore, KM systems are very different and can be presented in different 
ways. 

3.1.1 Open innovation ecosystem and knowledge flows 
The concept of knowledge transfer is widely used to describe the knowledge and business of research 
organizations to promote socio-economic impact through better use of the research base. Stakeholders 
and participants in such an ecosystem can include businesses, universities, public and private research 
organizations, as well as governmental organizations and agencies, as well as citizens, public interest 
groups and financial sector actors. In such an ecosystem, it is relevant how participants communicate 
with each other through multiple channels, even means, pooling their internal resources and equipment, 
including knowledge, technology, finance, people and data. Rational management of interorganizational 
knowledge flows increases the innovative capacity of organizations and enables competitive 
advantage [6] [7]. Today, companies are increasingly changing and looking for new ways to generate 
ideas and enter the market. This leads them to the harnessing external ideas and leveraging their in-
house R&D outside their current operations to a greater extent [8]. The boundaries between companies 
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and their surrounding environment become transparent, allowing innovations to move easily through 
them. Companies take advantage of different internal and external knowledge sources for innovation 
opportunities, integrate them with their capabilities and resources, and exploit these opportunities 
through multiple channels. Openness is a key characteristic of open innovation paradigm, referring to 
the porousness of corporate boundaries and knowledge flows across them, as the voluntary exchange 
of knowledge to some extent to increase productivity and make more profit [9]. The inflows of knowledge 
in the open innovation framework can stem from multiple sources, such us suppliers, universities, end-
users and competitors. These knowledge inflows positively contribute to the knowledge stock of the 
company by means of organizational learning. According to the Fan & Lee [6], inter-organizational 
knowledge flows is an important factor for organizational innovation and new knowledge creation. 
Appropriate management of inter-organizational knowledge flows increases company’s innovation 
capabilities what in turn increases its competitive advantage. 

3.1.2 KMM main functions 
All the KMM functions may be divided in five main categories [11]: 1. Intermediation, which refers to the 
brokering or knowledge transfer between an appropriate knowledge provider and knowledge seeker. 
2. Externalization, which refers to the transfer of knowledge from the minds of its holders into an external 
repository, in the most efficient way possible. 3. Internalization, which is the extraction of knowledge 
from the external repository, and the filtering of this knowledge to provide greater relevance to the 
knowledge seeker. 4. Cognition, which is the function of systems to make decisions based on available 
knowledge. 5. Measurement, which refers to all KM activities that measure, map and quantify corporate 
knowledge and the performance of KM solutions.  

The open innovation ecosystem is defined as a network of market and non-market actors with 
interrelated, actively exchanging knowledge and experience, focused on the generation of innovation, 
added value based on open flows of incoming and outgoing knowledge. The core innovation activity is 
focused on solving the challenges of shaping society (social, environmental, sustainable economic 
growth) [2]. The KMM, although surrounded by other operating systems, the international environment, 
is essentially a roadmap. This path is influenced by public administrations, especially those that 
formulate and implement innovation policies. Public administrations create the conditions and facilitate 
the emergence of innovation. The characteristics of open innovation in this KMM are implemented 
through three elements: a) shared knowledge sharing at all stages of the road and between all actors, 
b) acquired explicit and tacit knowledge about product development that is used many times, c) and 
some of this knowledge, together with other knowledge of innovation, finds itself in a comprehensive 
innovation database in the field of innovation based on "accumulation, organization and evaluation" 
technologies. 

The KMM can also be used by other communities seeking to develop innovative products. It should also 
be appropriate for countries where public administrations facilitate innovation and translate it into high-
potential products. 

3.1.3 Information management, processes 
Effective KM technology and systems must be [10]: Scalable – support many users and industrial 
strength database; Extensible; Compliant – enabling companies to use resources properly; Secure; 
Relevant and Timely; Collaborative; Powerful off-line analysis; Allow for complex queries; Fast and easy 
to administer and deploy; Flexible – able to manage any form of knowledge; Heuristic; 
Suggestive –  able to identify user knowledge needs and offer solutions. 

3.1.4 Responsibility for the implemented KMM 
The model ownership is an important issue directly related with project results. The host of the KMM: 
takes the responsibility for the KM processes results and therefore creation of a high growing potential 
products; must monitor and change the model when the situation in the region or country requires other 
approach to KM in an open innovation ecosystem; must strengthen the processes stability and intensity 
inside the KMM; consolidate Business and Research and education organisations for cooperation, 
including Civil society / users’ members. 

For the above listed reasons, the KMM should be presented to the host (already provided in the KMM 
description) and ownership should be transferred from the creators to the implementors. Those countries 
representatives that are working on a country's level it is strongly recommended to ensure the ownership 
comes from the Central Government institution. 
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3.1.5 Actors 
The actors of the KMM include four Quadruple Helix members: Research and education, Public 
administration, Business and Civil society/users. The quadruple helix has been applied to European 
Union projects and policies, including the EU-MACS (EUropean MArket for Climate Services) project, 
European Research and Innovation Roadmap for Climate Services, and the European Commission's 
Open Innovation 2.0 (OI2) policy for a digital single market. 

Adopting the Quadruple Helix to the KMM allowed to unify approach of model development, but still 
maintaining differences that are necessary to meet every country partner RIS3 priority specifications. 
Depending on a country's RIS3 priority / smart specialisation and the level of integration (regional vs. 
national) the list of Quadruple Helix member will vary. 

3.1.6 Knowledge Management Model 
The KMM, although surrounded by other operating systems, the international environment, is essentially 
a process (Fig. 1) - roadmap that is based on knowledge transformation model made by Ikujiro Nonaka 
and Hirotaka Takeuchi’s [4]. The knowledge is accumulated, transformed into tangible product, and 
reused, reaccumulated.  

 
Figure 1. Knowledge management model.  

The KMM, although surrounded by other operating systems, the international environment, is essentially 
a process (Fig. 1) - roadmap that is based on knowledge transformation model made by Ikujiro Nonaka 
and Hirotaka Takeuchi’s [4]. The knowledge is accumulated, transformed into tangible product, and 
reused, reaccumulated.  

Figure 1. Knowledge management model.  
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This process - roadmap is also a risk management that aims to maximize the chances of achieving a 
Product with a high growth potential, while showing what path typically awaits everyone who is 
determined to follow it. The KMM is strongly influenced by public administration that formulates and 
implements innovation policy but is not established to create innovative products themselves. Public 
administration creates the conditions and facilitates the emergence of innovation.  

Products with a high growth potential are created by research and education and business organizations 
in accordance with their strategies. For their overall interaction, this roadmap is divided into 4 blocks, 16 
stages and 70 steps (Fig.2). Although the process of developing products without specifying the product 
is general, each organization will go through its own path and visit all stages in its own way through 
unique networking and with unique potential.  

 
Figure 2. Examples of Processes inside Pillars of Knowledge Management Model. 

The characteristics of open innovation are implemented in this model through three elements: a) shared 
knowledge sharing at all stages of the road and between all actors, b) acquired and implicit knowledge 
of product development that is used many times, c) and part of this knowledge, together with other 
knowledge about innovation, finds itself in a comprehensive innovation database in the field of 
innovation based on "Capture, arrangement and assessment" technologies. 

3.1.7 Information gathering and sharing technologies 
The KM system must provide flexibility: collect reliable information, to create conditions for various users 
(participants) to view the data, connect functionality and logically related things. There is a need for 
effective coordination, integral and coordinated activities, systematic collection and use of information. 

Ensuring more efficient interoperability, KM, a platform: with impeccable speed and a user-friendly 
interface would help; low maintenance, cost-effective; have a data analysis tool capable of automatically 
generating all sources of knowledge; to monitor the implementation of economic action plans, have a 
competitiveness / comparability dashboard for all participants; have a position preparation / alignment 
tool when you need co-edited documents, persistent versions, automatic deadline tracking, etc .; It would 
have an automatically generated news flow, the calendar would be automatically synchronized with the 
calendars of the included institutions, the most important events in country and abroad would be 
included; automatically transfer tasks from / to different document type; with an integrated Artificial 
Intelligence tool that analyses the accumulated data, helps to find team members (specialists), sources, 
select the necessary participants; opportunity to communicate, work in groups. 

4 CONCLUSIONS 
• Developed Knowledge Management Model is useful instrument for managing a complete 

evolution cycle of the innovation process, making full benefit of the research knowledge, and 
transforming it into products and services with high grow potential and high user adaptation and 
satisfaction integrating RIS3 approach. Practically the Knowledge Management Model supports 
open innovation ecosystem and coordinates the path from concept formulation, proof of concept, 
lab to market flow.   

1. Detection and discovery 
 

Input National level strategic documents and programs, action plans, 
business strategies. 

Output Transfer of explicit knowledge to the stage of arrangement and 
assessment 

Stage Action Actors 
Setting the search 
goal 
 

• Identification of the problems of an aging 
society (accumulation of customer 
feedback, wishes, partner suggestions).  

Public 
administration, 
Research and 
education, Business  

• Analysis and prioritization of the problems of 
an aging society. The analysis of the 
identified problems is performed and the 
priorities are selected, according to which 
the most relevant ones are selected. 

Public 
administration, 
Research and 
education, Business 

• Development and selection of potential 
goals and strategies for problem solving. 
Except for priority issues, potential goals 
and strategies to address these issues are 
envisaged. Strategies are considered and 
the most promising strategy is selected. 

Public 
administration, 
Research and 
education, Business 

 

Expert assessment of 
knowledge 
 

• Establishment of source selection criteria 
(practice and science / research knowledge). 
The practice and science / research-based 
knowledge will be assessed according to the 
strategy for solving the identified priority 
problems and the criteria for the selection of 
knowledge sources will be established. 

Research and 
education 

• Search and overview of sources. The search 
for local and foreign sources is performed 
according to the established criteria. The 
found sources are reviewed and selected for 
more detailed analysis. 

Research and 
education 

 Knowledge 
production (research) 
 

• Selection of the method of obtaining tacit 
knowledge. If there is a lack of implicit 
knowledge that is in implicit knowledge, 
then methods of extracting implicit 
knowledge are chosen. 

Public 
administration, 
Research and 
education, Business 

• Carrying out research. If necessary, planned 
research is carried out to obtain tacit 
knowledge (choosing appropriate methods: 
case study, monitoring, interviews, etc.) 

Public 
administration, 
Research and 
education, Business 

• Assessment of knowledge. The 
completeness, reliability and need for re-
examination of the newly acquired 
knowledge are assessed. 

Public 
administration, 
Research and 
education, Business 
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• The Knowledge Management Model mostly combines Ikujiro Nonaka and Hirotaka Takeuchi’s 
SECI-model for knowledge management, with the four knowledge pillars. This it is an overall 
model, that can be modified and understood at each specific actor levels. For the specific use 
Knowledge Management Model must implement a systematic approach of where, what, when, 
and how are the following processes run. 

• In the result developed Knowledge Management Model synthesizes and integrates full life cycle 
of knowledge transformation at the regional level for creating a common process for different 
opportunities. Based on KMM, local public authorities will be able to prepare their policies as well 
their strategy for resource creation investments because they can correlate the needs and gaps 
of innovation actors with missing assets. 
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FEEDBACK TOOLS IN OPEN INNOVATION ECOSYSTEM 

G. Kucinskas, J. Kucinskiene 
Klaipeda State University of Applied Sciences (LITHUANIA) 

Abstract 
Customer satisfaction feedback software allows companies to receive and manage feedback. It allows 
you to engage with your customers directly and gives a way of quantifying customer feedback and 
satisfaction. Additionally, it enables you to find out what customers really think about the product or 
service. Collecting customer feedback is crucial for businesses that want to identify and reduce the 
number of unsatisfied customers and improve their product or service. It is a difficult process in the 
organization, but the question in the Interreg Baltic Sea Region project “Supporting Smart Specialization 
Approach in Silver Economy for Increasing Regional Innovation Capacity and Sustainable Growth 
(OSIRIS)” (Nr. #R080) - how it may help in the open innovation ecosystem. This paper will present some 
feedback tools which may be helpful in the open innovation ecosystem, that is already available to be 
freely used by those who might find it helpful for their professional work, through the platform of the 
project (https://silverhub.eu).  

There are a lot of feedback tools to be found, but we need to know which are better to use. There was 
a search for feedback tools which are relevant to the stakeholders of an open innovation ecosystem, for 
all actors to gather feedback from different customers for different purposes like: gaining a first 
impression of the potential benefits of the product from the market; collection and evaluation of feedback, 
gathering feedback, evaluation of post-warranty operation of the product from the market and feedback 
from the manufacturer‘s repair department; assessing popularity and demand of the product; providing 
feedback on expert professional competencies and adjustment; providing feedback to the model host 
on knowledge management and the ability to achieve goals and etc. 

Feedback is more than just praise or criticism. It is an ongoing process of assessment, communication, 
adjustment. We must learn to give feedback and to get feedback in all stages of our lives. Computer-
mediated communication tools help us to get feedback, but we need to learn how to find the best tool. 
There were more than 50 different feedback tools reviewed, they were grouped in to six different groups 
and assessed: for which customer group it is relevant; is it easy to use; what is the base of deployment; 
features etc. Knowing that technology facilitates the collection of information, an answer is sought on 
how to choose the right tool, what to look for, whether multiple feedback tools can be used 
simultaneously to manage knowledge in an open innovation ecosystem.  

And the results show that each product making or service providing actor must use the appropriate 
feedback tools for better results. Like Voice of the Customer Tools, most are very powerful and very 
complex solutions. Theoretically they can be used by some actors, but in each case, they must be 
customized and adapted for specific activities. For fast product or service feedback, it is possible to use 
simple Survey tools. Using simple solutions lets you receive feedback in each stage of the process. 
Also, that solution lets you receive feedback from all customers of specific product/service. For more 
long-term feedback, it is better to use the Survey tools with the ability to select specific survey 
respondents. For feedback of knowledge management and the ability to achieve goals, it is better to 
use some of Community feedback tools. 

Keywords: Research Projects on Learning and Teaching Innovations, Feedback Tools, Open Innovation 
Ecosystem. 

1 INTRODUCTION 
Customer satisfaction feedback software allows companies to receive and manage feedback. It allows 
you to engage with your customers directly and gives a way of quantifying customer feedback and 
satisfaction. Additionally, it enables you to find out what customers really think about the product or 
service [1]. Collecting customer feedback is crucial for businesses that want to identify and reduce the 
number of unsatisfied customers and improve their product or service [2]. It is a difficult process in the 
organization, but the question in the Interreg Baltic Sea Region project “Supporting Smart Specialization 
Approach in Silver Economy for Increasing Regional Innovation Capacity and Sustainable Growth 
(OSIRIS)” (Nr. #R080) - how it may help in the open innovation ecosystem. This paper will present some 
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feedback tools which may be helpful in the open innovation ecosystem and methodology how to find 
best tools, what it is important to know. 

There are some reasons why you would want to collect feedback in open innovation ecosystem and it 
is relevant to the following stakeholders, for all actors to gather feedback from different customers: 
Gaining a first impression of the potential benefits of the product from the market; Collection and 
evaluation of feedback;  Gathering feedback; Evaluation of post-warranty operation of the product from 
the market and feedback from the manufacturer ‘s repair department; Assessing popularity and demand 
of the product; Evaluation of exploitation of the product;  Product durability and demand assessment; 
Informing subscribers and potential user about newly developed products, opportunities, studies; 
Providing feedback on expert professional competencies and adjustment;  Providing feedback to the 
model host on knowledge management and the ability to achieve goals. 

2 METHODOLOGY 
There were more than 50 different feedback tools reviewed and tested. They were grouped in to six 
different groups and assessed: for which customer group it is relevant; is it easy to use; what is the base 
of deployment; features etc. (Table 1). Evaluation criteria based on what is important in open innovation 
ecosystem. 

Table 1. Evaluation Criteria for Feedback Tools. 

Category  

Type  

Ease of Use for customer  

Ease of administration  

Customization, native language  

Advantages  

Disadvantages  

Most relevant to actors  

Purpose  

Also, each group was reviewed with detailed information about separate feedback tools (Table 2).  

Table 2. Criteria for Feedback Tools Overview. 
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Here will be represented examples not all the reviewed tools. 

3 RESULTS 
Knowing that technology facilitates the collection of information, an answer is sought on how to choose 
the right tool, what to look for, whether multiple feedback tools can be used simultaneously to manage 
knowledge in an open innovation ecosystem.  
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There are a lot of feedback tools to be found, but we need to know which are better to use. There was 
a search for feedback tools which are relevant to the stakeholders of an open innovation ecosystem, for 
all actors to gather feedback from different customers for different purposes. 

For better understanding and the possibility to choose correct tools feedback tools were grouped into 
six groups: Voice of the Customer Tools; Survey Tools; Online Review Tools; User Testing Tools; Visual 
Feedback Tools; Community Feedback tools. 

3.1 Voice of the Customer tools  
Voice of the Customer tools are applications, programs, or processes that gather opinions, views, and 
feedback from a customer base. The data gathered directly or indirectly from customers help companies 
make more informed decisions by better understanding the end buyer or user. Voice of the Customer 
tools are becoming a top priority among online companies [2]. This is mostly attributed to the fact that 
these tools have become a critical element in customer experience initiatives. These customer feedback 
tools make it easy for visitors to communicate about their customer experience directly and help avoid 
interrupting the online journey (Table 3; Fig. 1). They are also great for collecting “in-the-moment” 
feedback [2].  

Table 3. Evaluation of the Voice of the Customer tools. 

Category Voice of the Customer Tools 
Type Customer Experience Management (CEM) Platform 

Ease of Use for customer Easy 

Ease of administration Complicate 

Customization, native language Small 

Advantages Powerful, universal 

Disadvantages Complex, hardly customizable 

Most relevant to actors Business / Academia / Policy makers 

Purpose Design / prototyping / Assessment (examples) /Networking 

 
Figure 1. Examples of the Voice of the Customer tools overview (information collected from [3], [4]). 

Usual there are complicated systems, integrated into companies CRM ‘s, using AI for the analysis. In 
most cases these systems can use and partly “understand” data from text messages (like social 
networks, letters, etc.). Also, these systems cannot be integrated into smaller projects in easy way. And 
these systems are expensive. 

3.2 Survey Tools 
A survey tool is digital software that allows you to make and send thousands of surveys. The surveys 
provide you with data you can analyse to see what you are doing right versus what you need to improve. 
An alternative way of collecting customer feedback is via traditional survey tools. Often in the form of a 
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feedback button or email invite, these tools have become quite popular since the emergence of website 
feedback [2] (Table 4; Fig. 2). Some of these tools are focused on particular niches whereas others 
home in on user experience. These customer feedback tools were well-known for their tendency to 
include a long list of questions, however nowadays, they are becoming shorter and shorter – which 
certainly makes them less of a hassle for respondents. There are simple solutions for creating surveys 
questionaries.  

Table 4. Evaluation of the Survey tools. 

Category Survey Tools 
Type Tools for creating questionnaires, making surveys and in some cases 

make answers analysis 
Ease of Use for customer Easy 

Ease of administration Medium 

Customization, native language High (except analysis) 

Advantages Universal, easy to customize (for different feedback types and different 
project parts), easy to use for customers 

Disadvantages Customer data must be sent throw tool owner's servers 

Most relevant to actors Business / Academia / Policy makers / Civil society 

Purpose Ideation Design / prototyping / Assessment (examples) / Networking 

 

 
Figure 2. Examples of the Survey tools overview (information collected from [5], [6], [7]). 

These tools usually can be easy (in most cases) integrated into online systems. And they are very 
flexible. Customer’s data is storing “somewhere”. If you use these solutions, then you let sent customers 
data through tool owners' servers. Starting price of these tools is very small, but the main expenses is 
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using tool ‘s service for surveys – for example for making survey of some region or some type of 
responders. Also, price grows if you want to some analysis of the answers. 

3.3 Online Review Tools  
Requesting and receiving customer reviews is important to get new business. Negative reviews are 
important to monitor your online reputation and fix important issues that impact your customer’s 
experience. Online Review Tools are a great way of building up trust among visitors online. Used quite 
frequently by digital marketers because of the well-known Google Stars, these tools can have a positive 
effect on Google Rankings [2]. This kind of customer feedback tool also influences purchasing behaviour 
seeing as how more than half of customers look at reviews before purchasing a product or service (Table 
5; Fig.  3). One of the hindrances of online review tools, however, is that all reviews (positive or negative) 
are shared publicly with your visitors.  

Table 5. Evaluation of the Voice of the Customer tools. 

Category Online Review Tools 
Type Online review tools 

Ease of Use for customer Medium 

Ease of administration Medium 

Customization, native language High 

Advantages Universal 

Disadvantages Usual can be used on finished or almost finished product 

Most relevant to actors Business / Academia / Civil society 

Purpose Assessment (examples) / Networking 

 
Figure 3. Examples of the Survey tools overview (information collected from [8], [9]). 

It is a useful kind of tool, but for open innovation ecosystem purposes we need an “empty” system – 
with possibility to add actors and to create and review innovations. Most of checked tools are integrated 
into big systems in which customers can write reviews on any product or company (in that systems). A 
part of them also is a remainder to write a review. And of course, they have a price. 

3.4 User Testing Tools 
User testing is the process through which the interface and functions of a website, app, product, or 
service are tested by real users who perform specific tasks in realistic conditions. User Testing Tools 
involve all aspects of user interaction [2]. For many businesses, supplying a good user experience is 
only achievable by making use of user testing tools.  
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Table 6. Evaluation of the Voice of the Customer tools. 

Category User Testing Tools 
Type The measure of user’s interactions tools 

Ease of Use for customer Easy 

Ease of administration Medium 

Customization, native language Small (in most cases - not necessary) 

Advantages Products or services can be checked online (where users look mostly, 
what types of activity they do on web page). 

Disadvantages The tools designed mostly for webpages and can be used only on 
finished or almost finished web-based product (portal, catalogue, etc.). 
Also, some users may be dissatisfied if they find out that their actions are 
being tracked 

Most relevant to actors Business / Policy makers 

Purpose Assessment (examples) / Networking 

 
Figure 4. Examples of the User testing tools overview (information collected from [10], [11], [12]). 

These kinds of customer feedback tools do a good job of measuring these interactions for the user. 
However, these insights are limited to the amount of pageviews users are allotted and they also often 
lack in the analysis and action management area. This kind of tools can be used for tracking the finished 
or almost finished product – like portal, innovations catalogue, etc. These tools allow to track mouse 
clicking, mouse-over, scrolling, and other webpage-based product customer feedback. These tools 
depend on platform of webpage-based product. 

3.5 Visual Feedback Tools 
A visual feedback tool is an application that enables you to capture images, screens and create 
screenshots of your desktop. These customer feedback tools work in many ways. Some provide the 
option submit a screenshot while others involve virtual sticky notes that highlight certain elements on 
the page such as text, images or buttons.  
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Table 7. Evaluation of the Voice of the Customer tools. 

Category Visual Feedback Tools 
Type Tools for capture user input on particular webpage elements 

Ease of Use for customer Medium 

Ease of administration Medium 

Customization, native language High 

Advantages Designed for web-based products testing and fast feedback. Also, can be 
used for web-based services feedback. 

Disadvantages Relatively narrow field of application - mostly for testing the final product 
(or presentation of products) 

Most relevant to actors Business / Policy makers 

Purpose Assessment (examples) / Networking 

  
Figure 5. Examples of the User testing tools overview (information collected from [13], [14]). 

While these provide a lot of support in terms of design, they are somewhat basic in terms of extracting 
deep customer experience insights. This kind of tools also can be used for tracking the finished or almost 
finished product.  

3.6 Community Feedback Tools 
Also referred to as feedback forums, community feedback is a type of customer feedback tool that is 
collected via your website or mobile app and published either in your community or on a public forum. 
Visitors are usually able to comment on feedback that has been published which often turn into 
discussions. They can also provide suggestions or notify you of problems they are experiencing on your 
website. Thanks to their transparency and social effect, these tools have become quite popular [2].  

Table 8. Evaluation of the Voice of the Customer tools. 

Category Community Feedback tools 
Type Tools for integration with forums, social networks, etc. 

Ease of Use for customer Medium 

Ease of administration Complicate 

Customization, native language Medium 

Advantages Can be used for publishing feedback results on forums or social 
networks and discussions among visitors 

Disadvantages The functionality of the tool is limited by the rules of social networks and 
forums. 

Most relevant to actors Business / Academia / Policy makers Civil society 

Purpose Ideation / Design/prototyping / Assessment (examples) / Networking 
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Figure 6. Examples of the Community Feedback tools overview (information collected from [15], [16]). 

From one side these tools are forums and social networks bots – with all good and bad consequences 
of their use. From other side – there are tools that let business to track customers opinion from written 
form (forums, mails, SMS, social networks) – as a part of voice of customers tools. 

4 CONCLUSIONS 
1 Each product making or service providing actor must use the feedback tools. Customer 

Experience Management Platforms (Voice of the Customer Tools) mostly are very powerful and 
very complex solutions. For fast product or service feedback is possible to use simple tools – like 
Usersnap (simple Survey tools). Using simple solutions lets to receive feedbacks in each stage 
of process. Also, that solution lets to receive feedback from all customers of specific 
product/service. For more long-term feedback appropriate to use the Survey tools with possibility 
to select specific survey respondents. For feedback of knowledge management and the ability to 
achieve goals is appropriate to use some of Community feedback tools. 

2 Feedback is more than just praise or criticism. It is an ongoing process of assessment, 
communication, adjustment. We must learn to give feedback and to get feedback in all stages of 
our lives. Computer-mediated communication tools help us to get feedback, but we need to learn 
and how to find the best tool. Multiple feedback tools can be used (and need to be used) 
simultaneously to manage knowledge in an open innovation ecosystem. 
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VIRTUAL LABORATORY IN PLANT PHYSIOLOGY 

Raquel Esteban, José María Becerril 
Department of Plant Biology and Ecology, University of Basque Country (SPAIN) 

Abstract 
In experimental disciplines of Biological degrees, learning is centered on practical face-to-face classes 
in the laboratory to actively acquire concepts and methods explained in lectures, to learn how to work 
collaboratively and independently, and it is an essential part of mandatory curriculum requirement for 
academic accreditation. However, the COVID 19 pandemic and associated total/partial confinement 
imposed distance learning caused a failed attempt in teaching these practical classes. As experimental 
laboratory competencies are fundamentals in order to fulfil understanding of disciplines, we converted 
this inconvenience into an opportunity. To this end, we transformed our usual practical class of 
Chloroplasts Isolation and Photosynthetic Electron Transport determination into a simulation practical 
class in the context of a virtual laboratory for Plant Physiology, a discipline of Biology, Biotechnology, 
and Biochemistry degrees, at the University of the Basque Country.  

With this approach, we were able to achieve the competencies under COVID restrictions and encourage 
students' cooperation and active learning. We developed audiovisual material and resources that allow 
hypothesis formulation, experiment and methodology visualization, calculations quizzes, and procedural 
questions. To enhance the level of interaction the experience was enriched with feedback given back to 
the students. In this work, we further examined the results of the mentioned virtual laboratory of Plant 
Physiology and we compared and discussed, the grades obtained of the students following the 
traditional practical face-to-face classes in the laboratory from previous years with the grades obtained 
in the context of the virtual laboratory. The results showed a good acceptance by students, promotion 
of autonomous and collaborative work into virtual groups, increased feedback to the teacher, and good 
evaluation grades. Overall, this approach permitted the development of new curricular materials for 
experimental disciplines teaching as an effective tool to complement other traditional experimental 
approaches for the acquisition of experimental skills, which enriches the quality of e-learning courses 
by the implementation of virtual laboratories when necessary (eg. under total/partial confinements, a 
student with special needs, temporal absence due to illness, remote learning, others). 

Keywords: online, laboratory, feedback, active learning.  

1 INTRODUCTION  
Practical skills and associated competencies obtained with laboratory sessions are fundamental on 
experimental disciplines, where students acquire and develop the necessary abilities for their future 
employment in both industry and academy. However, the current COVID-19 pandemic caused a closure 
of teaching laboratories worldwide, affecting 87,9% of the students globally [1] and forced universities 
to a rapid transition from in-person teaching to online teaching. Some online methodologies are common 
in areas as chemistry [2], medicine or engineering [3]. However, ensuring the effective achievement of 
laboratory practical skills with limited in-person teaching is particularly challenging due to the lack of 
experience and materials of the teachers for virtual teaching. In this scenario, virtual laboratory 
experiments and practical simulations when done well may be an excellent alternative when face-to-
face teaching is limited. In any case, these virtual practices cannot replace entirely the physical 
experiments in traditional laboratories (e.g. cannot replace the interaction of students with the 
equipment, professor and development of manual skills [4]). However, they offer other alternative 
advantages as i) the possibility of repeating activities as many times as necessary; ii) maximum flexibility 
to students;  iii) more economic tasks or; iv) students become familiar with the procedures via online 
screencasts combined with assessment quizzes. In a recent study, it was reported that the majority of 
students considered virtual laboratories as a useful tool to understand the lab results and to write the 
final laboratory report [5].  

Creating a complex platform for a virtual laboratory requires a high technological component and it is 
not necessarily a straightforward endeavor: e.g. low experience of academics to create this material or 
few materials available in certain areas, as the case for Plant Physiology. These challenges may be 
overcome by other easier approaches to create virtual material for laboratory practices, as an integrated 
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and personalized video with current technological advances to engage students. Among the different 
resources available it can be found [2]: (i)  augmented reality by a blended resource in H5P package; 
(ii) voice-over presentation; (iii) a lightboard video or; (iv) live videos integrated with quizzes. As our 
class planning in the course 2020/21 was affected by pandemic restriction (e.g. confinements, restriction 
number of students at laboratories), we aimed to transform our traditional experimental class of 
“chloroplasts isolation and photosynthetic electron transport determination” usually taught in the 
laboratory into a simulation practical class in the context of a virtual laboratory for Plant Physiology, a 
discipline of Biology, Biotechnology, and Biochemistry degrees, at the University of the Basque Country 
(UPV/EHU). This work summarizes our experience during the Autumn 2020 semester for the 
implementation of a Plant Physiology virtual simulation by live-quizzes videos.  

2 METHODOLOGY 

2.1 Overview 
This experience was provided to students of the third course of Biology, Biotechnology and Biochemistry 
degrees at the UPV/EHU. The laboratory experience presented in this work was carried out in two sessions 
on a computer: one as a virtual laboratory and the other one as a review class (Fig. 1). For each session, 
specific material was created with the main purpose of demonstrating to students the techniques, procedures 
and calculations associated with the practice “chloroplasts isolation and photosynthetic electron transport 
determination”. This material consisted of four items: i) laboratory protocol available online (via moodle 
environment), which provided the basic background information associated with the experiment, the 
experimental protocol, and main objectives of the experiment; ii) extra material available for each experiment 
providing additional background information and the relevance for physiological studies; iii) six interactive 
laboratory videos (10 minutes length each); and iv) students' perception evaluation. In this work, we further 
examined the results of the mentioned virtual laboratory experience and we compared and discussed, the 
grades obtained of the students following the traditional practical face-to-face classes in the laboratory with 
the grades obtained in the context of the virtual laboratory from previous years.  

 
 Figure 1. Workflow of the methodology employed in this virtual experience, composed of a virtual lab and a 

review class. Note that the material was created in the Basque language, and in this way is shown here. 

2.2 Laboratory interactive videos 
Regarding the virtual experiment experiences (Fig. 1), we created 6 short videos to state the objective and a 
detailed explanation of the procedure (providing a summary of the context, the experimental method, the 
learning outcomes and the visualization of the experiment). The six video content was as followed: i) video 
1-Introduction to explain main points in the context of the discipline, historical background of discovery and 
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research in photosynthetic electron transport and main objectives; ii) video 2- overview of the different 
experiments to carry out in this virtual experience; video 3- procedure for spinach chloroplast isolation; video 
4- procedure for chlorophyll content determination in isolated chloroplasts; video 5- procedure for estimation 
of photosynthetic electron transport (PET);  and video 6- effects of several inhibitors of PET. These resources 
allowed hypothesis formulation, experiment and methodology visualization and procedural questions. To 
enable active learning and to encourage students to refer to the content of the theoretical material, the video 
contents were enriched by several interactive exercises to enhance the learner's attention ranging from 
multiple-choice questions to graded fill-in- blanks, and even polls. These questions appeared automatically 
on the screen at the same time as the instructor's verbal prompt (Fig. 2). The answer to the questions was 
mandatory because the students could not proceed with the video watching, without answering the 
questions, as we used Playposit Interactive Video Player [6]. This interactive methodology allows us to 
evaluate students´ understanding of each item. To enhance the level of interaction the experience was 
enriched with feedback given back to the students at the end of the videos (e.g. the correct answers were 
explained). Each participant´s performance on the activities was recorded in the grade book. We maintained 
a professor-student constant interaction during the distance-learning process to maintain intrinsic motivation 
and better quality of learning/teaching process. Finally, students' perception was evaluated by a test survey 
specifically designed to test the effectiveness of the implemented virtual experience.  

 
Figure 2. Screenshot of a video fragment and the embedded interactive question within video. Note that the 

material was created in the Basque language, and in this way is shown here. 

2.3 Final review class 
The final review class was planned and performed when all the students finished their interactive journey 
through the material created by the interactive platform of Woodclap [7] to engage participants with 
questions, polls and gather real-time feedback during the class. In this class, the doubts of the students 
had raised in the “perception survey” were achieved, together with the main highlights of the practice. 

3 RESULTS 

3.1 Students perception 
In the final review class, we asked the students to describe with one word their experience towards the 
virtual class by a “Wooclap platform” question. Our results showed a general good acceptance by 
students, with most of the adjectives being positive (more than 90%; Fig. 3). The consensus was that 
this type of virtual demonstration of a practical technique had some advantages over a classical 
explanation by the professor. It was confirmed with the student perception evaluation poll that the 
students broadly welcomed the embedded exercises. We also analyzed the difficulties of the whole 
procedure. The students spent 50 ± 6.0 minutes watching and analyzing the videos and 80.5 ± 13.7 
minutes answering the questions. In general, the most important concepts of the experimental practice 
were understood (e.g.  How to estimate the activity of PET and effects of inhibitors of PET). However, 
several difficulties were found regarding the calculation and elaboration of results (e.g. chlorophyll 
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content in the plant extract or electron transport activity). As this was an important part of the practice, 
special focus was put during the review class on this point. Besides, this can be done with an additional 
video and with an extra session to clarify all items studied. 

 
Figure 3.  Adjectives employed by the students to describe their experience with the “chloroplasts isolation 
and photosynthetic electron transport determination” video experience. The negative and positive adjectives 
are marked in red and green, respectively. A total of 55 answers were recompiled (panel A). Screenshot of 
words written by students with the “Wooclap platform”. Note that the material was created in the Basque 
language, and in this way is shown here. 

3.2 Impact of the virtual lab 
We further examined the impact of the virtual lab sessions by analysing the results of the mentioned virtual 
laboratory of Plant Physiology. We compare the grades obtained of the students (Fig. 4) following the 
traditional practical face-to-face classes in the laboratory (2019/2020 academic year) with the grades 
obtained in the context of the virtual laboratory (2020/2021 academic year). The final marks in the 
academic course 2020/2021 were slightly higher than the marks obtained in the previous year, however, 
the distribution of the marks was greatly improved in the year 2020/21 comparing with 2019/2020 (Fig. 5).  

In general, the virtual lab had three main impacts: i) the students become familiar with the procedures 
and equipment, as they can watch and complete the interactive videos all the time they need; ii) 
motivation was enhanced, and iii) more profound knowledge acquirement. 

 
Figure 4.  Marks obtained by the students in the interactive video results by answering to the interactive quiz 

and in the final exams of the face-to-face classes in the laboratory (2019/2020 academic year) and the 
context of the virtual laboratory (2020/2021 academic year). 
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Figure 5. Pareto diagram that plots the distribution of the final marks in descending order of frequency,  

with a cumulative line on the secondary axis as the percentage of the total. 

3.3 Professors perception 
The creation of the material was time-consuming and it required an extra effort (if we compare it with 
the time spent preparing usual laboratory classes), but it may be profitable if we expand its use in 
successive years. This type of material allows solving punctually aspects when the presence cannot be 
achieved or there is a certain disability (e.g. students or teachers sick, students with some type of 
physical disability…). In experimental science, such as Plant Physiology, face-to-face laboratory 
experiences are essential, but these virtual practices can be an ideal complement to face-to-face 
practices due to the advantages indicated in section 3.2. In general, the experience was positive and 
we, the professors, were happy with the results. 

4 CONCLUSIONS 
In experimental science, such as Plant Physiology, face-to-face laboratory experiences are essential, 
but these virtual practices can be an ideal complement to face-to-face practices due to the advantages 
indicated in 3.2. With this approach, we developed a new curricular engaged active learning material to 
complement future learning in experimental disciplines (e.g. Biology, Biotechnology, Pharmacy…). We 
were able to achieve the competencies under COVID restrictions (acquisition of experimental skills) and 
encourage students' cooperation and active learning. We promoted autonomous work, increased 
feedback to the teacher, and finally, good evaluation grades. By sharing this experience, we outlined 
that the key to a successful blended learning experience is the student's engagement by carefully 
monitoring the process to ensure the course success.    
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Huertas-Armesto, A. López-Moreno 

Universidad de Jaén (SPAIN) 

Abstract 
The monitoring of the daily individual work of each student is increasing, which has motivated the 
habitual and frequent use of online tools. The COVID19 pandemic and the face-to-face restrictions 
that this has entailed have forced an intense and widespread use of online teaching. It is usual, in 
universities, to have telematics tools for these purposes, in particular the University of Jaén (UJA) has 
tools of this type: Virtual Teaching (Ilias), Virtual University, ... In 2008 we began to develop our own 
online platform GATD (“Gestión y Administración Telemática Docente”, Telematics Management and 
Administration of Teaching) that brings together a set of tools for efficient and comfortable teaching 
management. All these tools need to be updated to the Spanish legal framework LOPD (Organic Law 
3/2018, on Protection of Personal Data and guarantee of digital rights) and European GDPR (General 
Data Protection Regulation), which regulate the use and conflicts that may arise of the personal data 
that these tools use for their correct operation, to display relevant information in the classroom or on 
the web, or simply to identify their users. Situations of incompatibility with the new LOPD and the 
GDPR are common in class, for example, in the frequent online assessments and authorship control. 
Or even in face-to-face practices, if we want the students to verify their correct register in a class 
attendance list, if we use the UJA platforms, we used to project with the overhead projector a list of the 
attendant students, in which, several data were showed: name, email and ID of all students, which is a 
clear breach of legality. Obviously, the solution is simple; we would only have to identify the students 
in such a way that sensitive data are not shown, for example, only by their initials. However, we must 
remember that the study of incompatibilities and the subsequent correction, is a task that must be 
carried out on all platforms and in all areas: tutorials, grades, lists, attendances... which supposes a lot 
of updates. Also, it must be added that, the generalized access from mobile devices, mainly 
telephones, which statistically already far exceeds all other devices by itself, forces that online tools 
must also be adapted to operating systems, browsers, the type of screens and interfaces that these 
devices use. 

Keywords: Security, mobile, management, online, protection of personal data, online teaching, 
mobile telephony, virtual teaching, GDPR, LOPD.  

1 INTRODUCTION 
Management tools for teaching and online teaching have become essential from the health crisis 
caused by the COVID-19. Teachers and students face an unprecedented, rapid and accelerated 
adaptation of teaching to new technologies. In this work, we analyse two difficulties that existing online 
teaching tools face: the processing of personal data and the adaptation to mobile platforms (phones or 
similar), with their peculiarities and characteristics, such as a small and touch screen. 

Using online teaching tools in universities was widespread before the health crisis, but showed 
shortcomings to running on mobile phones because the desktop version was used or, if it existed, 
adapting to mobile phone was limited and ineffective. It is common that some platforms are developed 
with software packages that automatically generate a mobile phone version of the application. The 
advantage is obvious, due to the comfort it entails, but we also find versions, generated in this way, 
that are not effective or simply do not work as expected. At other times, the online tools are developed 
without using software that enables automatic adaptation to the mobile phone, for example, GATD 
platform (see references [4] and [6]) is developed from scratch in PHP language and database 
MySQL. In doing so, the advantages are enormous because the flexibility when developing is total. 
Moreover, the drawbacks are obvious, because it requires more effort, since everything has to be 
scheduled from scratch, and there is no automation in showing the tool in the mobile phone. 
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2 METHODOLOGY 
The two questions that we ask ourselves require a prior analysis, detect the difficulties and 
problems that we must solve, think about the most appropriate strategy to execute the corrections or 
solutions, carry them out in the best way, and finally, their effectiveness must be tested and verified 
in any computer tool. 

2.1 Adaptation to mobile telephony 
Let us first analyse what should change in an online teaching tool from a desktop version to a mobile 
phone version. There are three problems to solve: 

• The screen is small and is usually used in vertical, the information should show larger to read 
without difficulty and should be adapted to the dimensions and proportions of the screen, higher 
than wide. It should be easy to read and display correctly. 

• The interface is tactile and we can work through the screen itself. Unlike a desktop version, we 
do not have the precision of the mouse pointer. We use the finger instead, so the elements with 
which to interact (buttons, fields …) must be large or far enough apart from each other, so that 
they can be selected well with the finger, because it is much less precise than the mouse. 

• The online connection via the phone may be limited, or even very expensive. The indiscriminate 
downloading of data with very heavy files or forms with many images, animations or videos 
should be avoided as much as possible. 

2.2 Security, treatment and management of personal data 
As before, we first analyse incompatibilities with RPGD (European) and the LOPD (Spanish) we find in 
our tool. Usually we will meet problems with the identification of users (students), because personal 
data must be protected as much as possible. Regardless of the obvious security measures, we will 
always have difficulties, because security measures are never totally or 100% effective. 

After an analysis, we found the following weaknesses or incompatibilities: 

• Many forms, for example those for class attendance or group lists, identify students by name 
and ID. These forms cannot be publicly exposed and, in them, personal data must be replaced, 
for example by the initials or the position (position within the classroom) in which the student is. 

• In application of the RGPD and the LOPD, informed consent must be collected clearly and 
precisely, and the data to be collected or for what purpose should not be left to free 
interpretation. The simplest way to obtain explicit consent would be in a written statement. 
Therefore, the platform must report that stores data, explain why and then, request permission 
explicitly. Moreover, if, as happened in the 2019/20 academic year, online tests has to be 
carried out, forcing the use of cameras or other devices in private homes, even recording 
sessions, the complexity and compatibility with the LOPD is very complicated and must be 
adapted, not only from the teaching point of view, but will require the appropriate legal 
consultations. 

• The amount of personal data that is stored should be the least possible to identify the user 
(student). If possible, the tables that contain them should be encrypted. 

In the processing of data, we will avoid linking names, identity card or any other data with each other. 
We will not be able to show information that identifies ID and names or any other personal data either. 
If possible, it is best to identify each user through an alias that avoids the use of ID or any other 
compromising identification. For example, at the University of Jaén, each student has an institutional 
email address: xxxxxxxx@red.jaen.es, where the xxxxxxxx are the initials of the name and surname 
along with a number to avoid coincidences. Using "xxxxxxxx" as an alias would avoid using the ID and 
allows us to link with the University's own databases that also use this alias as an identifier. 
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3 RESULTS 

3.1 Adaptation to mobile telephony 
We will find two types of forms or pages, on the one hand, those that only need to adapt their 
presentation (examples 1 and 2), on the other, those that have to be completely remodelled because 
they are, in the way they were developed in their desktop version, incompatible with mobile phone 
screen and interface. Let's see some practical examples: 

• Example 1. Gateway to the GATD platform. The appearance of the form was changed and part 
was remodelled, optionally hiding / showing the text that explains how the DNI and the LOPD 
should be entered. Now when accessing the portal entrance, if the device has a small screen, it 
will redirect us to the mobile phone version (Figure 1). 

 

Mobile phone version 

 
Desktop computer version 

Figure 1. Gateway to the GATD platform. 

• Example 2. New user registration. On the left-hand side we have the mobile version and on the 
right-hand side the desktop version of the same form. Actually, they do the same, they request the 
same information from a new user, but the dimensions and proportions have been changed, the 
large images have been changed to smaller and less heavy ones, and the fields and buttons have 
been enlarged so that they are easy to select with the finger on the touch screen. (Figure 2). 
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Mobile phone version 

 
Desktop computer version 

Figure 2. New user registration. 

In the previous forms, the change has been made without problems, and in these cases, the 
adaptations could almost be automated, but it is not always so obvious. 

• Example 3. Booking teacher's office hours. In this example, the problems are more complicated 
to be fixed, because due to the characteristics of the form, direct adaptation to the mobile phone 
is not possible (Figure 3). Keep in mind that it is the teacher's schedule, where the five school 
days of the week appear and in it time slots to book teacher's office hours can be selected. The 
desktop version on the mobile phone is very difficult to use, we cannot read the information (due 
to its size) and neither select or interact well with the form; we will constantly be forced to 
enlarge the areas with which we want to interact. In this case, an automatic adaptation is not 
possible, since there is a lot of information and it is organized in such a particular way that it 
cannot be displayed directly (or automatically) on the mobile phone screen in a way that is easy 
to be used. In a case like this, there is no other solution than to completely reprogram the 
application. 
In Figure 3, it can be seen how the booking process of teacher's office hours is done with the 
desktop version on a mobile phone. Figure 4 shows the result of the adaptation, the same form 
has been reconverted to display the information in several steps: we select the period, the week 
and the day of the week, and then we select the time slot. The difference with the desktop 
version, seen on a mobile phone, is remarkable. As we can see, large images have been 
replaced, the forms have been adapted to be viewed on a smaller screen that is usually used in 
vertical, and the fields or interactive buttons are now larger so they can be selected on a touch 
screen with the finger. 
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Time zone zoom 

 

 

 

Figure 3. Booking process with the desktop version from the mobile phone. 
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Step 1. Selection of period, 

week, day and time. 

Interactive areas 

 
Step 2. Identification of the 

applicant (if student has previously 
identified, only password 

confirmation will be requested). 

Selection of the 
class period 

(semester, exams, 
...) 

 

Selection of the 
week 

 

Selection of the day 

 

Time selection 

 

Identification data for 
the booking 

 

Send 

 

   

 
Step 3. Subject and reason 

(optional) 

Interactive areas 

 
Step 4. Confirmed booking  and 
Email notification to your teacher 

(optional) 

Subject and reason 
(optional) 

 

Booking confirm 

 

Confirmed booking. 
Hidden user data 

 

Email notification to 
your teacher 

(optional) 

 

 

Figure 4. Booking process with the mobile phone version. 
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• Example 4. Personal menu. In this example, we see the big differences that we are forced to 
introduce between the desktop version (Figure 5) and the mobile phone version (Figure 6) of a 
standard user menu. 

Personal data and subjects 
Academic information Lists and Groups. 

Figure 5. Personal menu, desktop version. 

There are new parts that have been created and others in which only the appearance has been 
remodelled. In the mobile version, the subject calendar has been removed and shortcuts have 
been added to the tutoring reserve. The adaptation of the user menu has been the most 
complex, because there is a lot of information that must be displayed on the mobile phone. 

   

Personal data and subjects. 
Shortcuts to reserve the office 
hours of the teachers involved. 

Attendances and ratings 
information. Groups and lists. 

Deployment of available groups 
within a list. 

Figure 6. Personal menu, mobile phone version 

3.2 Security, treatment and management of personal data 
We must change the processing of data at two levels: in the database and in the way in which these 
can be accessible or displayed publicly. 
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The change in the processing of personal data involves great difficulties. In our case, with the GATD 
platform, we must make changes and test them without the platform stopping working. Therefore, they 
are being done progressively. In addition, depending on the server where the application is hosted, 
access or opportunity to fully control security is not always possible. In our case, when using the 
servers of the University of Jaén, there are quite a few restrictions.  

• The encryption of the main data tables is being done progressively, since it involves major 
changes in programming. 

• The use of an alias that replaces the ID or any other personal data, is being carried out, again 
progressively, since not all students provide it, and even the official lists of the University omit it 
in some cases. Anyway, it is expected that in the coming courses, its use will be definitively 
incorporated, because it is being obligatorily requested from new users. 

What can be changed immediately is how the data are displayed to avoid showing sensitive data. 

• Example 5. Listings tests or exercises. Listings tests or exercises to be shown in class by the 
projector and for each student to check that their exercise has been uploaded correctly. Before 
they appeared with the name and ID of each student, now they have been eliminated, and 
students are identified by the classroom and the position (computer) within the classroom where 
the student is. (Figure 7). 

 

Original format 

 

Adaptation which only shows delivered exercise, computer number where the delivery was 
made and classroom  

Figure 7. Listing tests or exercises. 

• Example 6. Attendance to computer practices. In order to show them with the projector in the 
classroom, we need to make changes.  Personal data are removed and student's initials and 
position in the classroom are shown. (Figure 8). 

Full name and student ID Files delivered, identified 
by the name and ID of 

the student 
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Figure 8. Attendance to computer practices 

• Example 7. Sending an email. In the example, a new booking notification email is sent to your 
teacher. The ID and the student's name have been hidden within the email. (Figure 9).  

 
Figure 9. Sending an email. 

• Personal indexed data from any public page must be also removed to minimize vulnerabilities. 
Although they were pages with access controlled by the teacher, who activated and deactivated 
for the delivery of exercises, some problems were detected and some personal data were 
accessible from the source code of the page. To avoid this, the functionality that required this 
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information was eliminated and alternative procedures were sought to replace it that did not 
involve the use of personal data. 

4 CONCLUSIONS  
Both problems require a visual redesign of the interface to properly interact with it and process 
personal data. Adaptation to mobile telephony is sometimes achieved with minor visual adjustments, 
but at other times, it requires complete reprogramming. Security and the use of personal data is an 
issue that is also constantly evolving because new vulnerabilities appear and because regulations are 
increasingly demanding, which will require constant updating and adaptation. 
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Abstract 
Transitions are frequent in contemporaneous society and play a central role in human development. 
Among socially expected educational transitions, it is possible to highlight the one from preschool to 
elementary school. The literature has supported the view of the child as an active agent in his/her 
educational path and has suggested that competencies developed in preschool are important 
precursors of academic success in elementary school. Hence, the articulation between preschool and 
elementary school teachers is important to support children’s active role in this transition and to 
sustain a harmonious educational continuum. However, a number of challenges and opportunities can 
be pinpointed to attain such an educational continuum. This study aims at addressing preschool and 
elementary school teachers’ perspectives about challenges and opportunities in the referred transition. 
Twenty teachers, 17 women (85%) and three (15%) men (Mage = 38.60) completed social-
demographic items and answered to a semi-structured interview. A qualitative thematic analysis 
allowed the identification of two main themes, which were subdivided in nine sub-themes and 12 sub-
subthemes. One main theme considered perceived barriers to the joint articulation of teachers and to 
an effective educational continuum (e.g., professional pre-conceptions about preschool and 
elementary school, lack of joint training opportunities). Another main theme coupled practical 
strategies that have been or could be further implemented to facilitate articulation among teachers and 
to foster an effective and harmonious educational continuum (e.g., joint pedagogical projects, 
partnerships with families). Based on these findings, implications for future research and for lifelong 
training opportunities with preschool and elementary school teachers are discussed. 

Keywords: educational continuum, preschool, elementary school, teachers. 

1 INTRODUCTION  
An individual’s developmental path is featured by transitions, which are accentuated in a volatile, 
complex, liquid, and changeable contemporary society [1]. According to the bioecological model [2], 
human development relies on person-in-context experiences, in which children influence and are 
influenced by their contexts. Transitions are inherent to developmental (dis)continuities during one’s 
life cycle, as they can either boost one’s enthusiasm, well-being, and confidence, or sustain one’s 
doubt, anxiety, and social-emotional difficulties [3]. Hence, strategies to facilitate and prepare children 
to adapt and cope with several life transitions are needed. The primordial transitions experienced by 
children are those from the family to crèche, from the crèche to preschool, and from the preschool to 
elementary school [4]. This work focuses specifically on the preschool to elementary-school transition.  

During transitions in childhood, the collaboration among teachers and the school-family relationships 
are crucial to respond to each child’s needs [5]. The transition from preschool to the elementary school 
is characterized by the loss of known spaces and routines, but simultaneously by an increased 
curiosity towards school and the trill to face the unknown [5, 6]. Both preschool and elementary-school 
teachers play a central role supporting children and their families during this transition. Preschool and 
elementary school teachers hold potential to conceive, implement, and evaluate systematic and 
collaborative practices aimed at materializing the educational continuum.  

In Portugal, most educational practices targeting the preschool to the elementary school transition 
include projects streamlined by preschool teachers [7]. However, these projects are not systematic in 
time and tend to lack articulation between preschool and elementary school teachers, which is 
inconsistent with children’s and families’ needs and with educational strategic documents. Teachers’ 
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teamwork, collaboration, reflexivity, and joint participation in professional development opportunities, 
as well as the establishment of partnerships between preschool and elementary-school settings are 
needed to support children transiting and adapting to a new educational level [8, 9, 10]. The literature, 
therefore, claims for an improvement of the articulation among preschool and elementary school 
teachers. Such an articulation can either be horizontal or vertical. While the horizontal articulation 
considers the complementarity between academic contents and educational levels, the vertical 
articulation considers the cumulative and sequential nature of learning opportunities and the 
curriculum [11]. The articulation between preschool and elementary-school teachers and between 
educational levels can ultimately sustain children’s academic and social success, quality relationships, 
and wellbeing [5]. Besides the preschool-elementary school teachers’ articulation, the child’s voice and 
specific needs also need to be taken into consideration during this transition, so that the child feels 
acknowledged, confident, and included. Hence, the transition from preschool to elementary school can 
be successful when collaborative practices among teachers and a view of the child as a competent 
and agentic human being are assured.  

Research has demonstrated that both preschool and elementary-school teachers perceive themselves 
as facilitative agents of children’s learning and successful transitions [12]. However, teachers also 
seem to understand they hold different views, practical habits, and conceptions of the child, which 
makes the articulation difficult to achieve [13]. Teachers seem also to understand that their work 
overload, lack of joint opportunities for professional development, and lack of organizational support to 
advance articulation constitute barriers to working together and to jointly fostering children’s successful 
educational transitions [14].  

The literature has, however, also suggested opportunities for preschool and elementary school 
teachers’ articulation, such as: (a) approximate pedagogical methods in preschool and elementary 
school, assuring their adjustment to the child development features and to the sequential nature of the 
curriculum; (b) invest in collaborative work and in the co-construction of practices; (c) create a portfolio 
that can be shared between preschool and elementary school teachers, with information regarding 
each child’s developmental and learning path; (d) help children and families to get to know the 
preschool and elementary school spaces; (e) make diagnostic evaluations in elementary school and 
implement the needed adjustments according to each child’s needs [3, 14]. Nonetheless, empirical 
attention to this topic is still internationally and nationally needed [15]. The extant research has 
focused on separate samples of preschool and elementary school teachers, as well as on experiences 
from private than from public schools. Research that overcomes such empirical limitations are, 
therefore, required. 

Following growing efforts in Portugal to foster the educational continuum, this study aims at 
addressing preschool and elementary school teachers’ perspectives about challenges and 
opportunities in the transition from these educational levels. A qualitative and descriptive study is 
herein presented, relying on the perspectives from a joint sample of preschool and elementary school 
teachers on the topic.  

2 METHODOLOGY 

2.1 Participants 
A snowball non-probability sampling method was used. Twenty teachers aged 29 to 55 years old (M = 
38.60, DP = 6.21) participated in this study, namely 10 (50%) preschool and 10 (50%) elementary 
school teachers. While preschool teachers included 10 women, elementary school teachers included 
seven (70%) women and three (30%) men. Regarding their professional training, 13 (85%) teachers 
held a bachelor’s degree, and seven teachers (35%) held a master’s degree. The total length of the 
teachers’ professional experience ranged from two to 30 years (M = 11.55, DP = 7.93). At the time of 
this study, 14 (70%) participants worked in private schools, and six (30%) worked in public schools at 
the north of Portugal.   

2.2 Data Collection Techniques 
A questionnaire was constructed to collect data regarding the participating teachers’ social-
demographics, academic and professional paths.  

A semi-structured interview was used to acknowledge teachers’ perspectives on children’s transition 
from preschool to elementary school. A semi-structured type of interview was preferred in this study, 

1191



due to its advantages to bring flexibility to the interview process according to each participant’s needs 
and communication style, and to enable the building of a secure relationship between the interviewer 
and the interviewee [15]. An interview guide was constructed to support the semi-structured interview, 
based on the literature review. Two versions of the interview guide were constructed – one targeting 
preschool teachers, and another one targeting elementary school teachers. Both versions of the 
interview guide were similar in their content and purpose. However, they differed in the specific 
nomenclature of preschool and elementary school (e.g., while preschool considered the nomenclature 
group curricular project, elementary school considered the nomenclature annual plan of activities). The 
interview guide included six open-answer questions. The first three questions focused on the 
strategies teachers usually seem to employ to facilitate children’s transition from preschool to 
elementary school (e.g., “When you follow children at their last year of preschool, how do you 
acknowledge their transition to elementary school?”, “When you receive children at their first year of 
schooling, how do you acknowledge their transition from preschool?”). The fourth question referred to 
the sharing of information among preschool and elementary school teachers (i.e., “How important is 
sharing information between preschool and elementary school teachers for you?”). The fifth question 
considered teachers’ perceived barriers to support children’s transition from preschool to elementary 
school (i.e., “What barriers do you think exist that makes it hard to supporting children’s transition from 
preschool to elementary school?”). The sixth question focused on common practices used to help 
children transiting from preschool to elementary school (i.e., “How do you, at your organization, help 
children transiting from preschool to elementary school?”). The interview guide was subject to a pilot-
administration and to a think-aloud try-out involving a preschool and an elementary school teacher. 
Based on these procedures, the wording of the interview guide and its instructions were revised and 
adjusted for further data collection. 

2.3 Procedures 
Permissions from schools’ boards to conduct this study were obtained. After signing a written consent 
form, participants individually answered to the interview. The interviews were carried out in private 
school rooms, aligned with the security and privacy required in research [16]. The interviews were 
approximately 12-minutes long and were all audio recorded, upon previous consent from each 
participant. Ethical research procedures were guaranteed during this study, such as participants’ free, 
informed, and voluntary participation, as well as participants’ informed consent and confidentiality.  

The transcripts of the interviews were subject to a qualitative thematic analysis. The thematic analysis 
organizes information according to themes and subthemes, using an inductive strategy that enables 
the identification of and the structuring of themes of meaning [17]. The thematic analysis followed 
three main stages. The first stage focused on the pre-analysis of the transcripts and the establishment 
of the analysis corpus. The second stage included the exploration of the corpus and the selection of 
the coding units. The third stage considered the identification and organization of the content themes.  

3 RESULTS 
Results from the thematic analysis enabled the identification of two first-level themes – perceived 
barriers to articulating preschool and elementary school; strategies commonly used by teachers to 
overcome such barriers and support children’s transitioning from preschool to elementary school.  

Perceived barriers included the following two-level themes: lack of joint training opportunities for 
professional development (e.g., “there are no joint training opportunities regarding educational 
articulation or educational transitions, which should exist”, Participant 16); educational resistance to 
collaborative work (e.g., “teachers from both levels barely communicate or cooperate with each other”, 
Participant 19); adjustment of pedagogical practices to the child’s developmental needs and 
preferences (e.g., “the length of the elementary school curriculum makes it hard to adjust our 
pedagogical practices to children’s experiences and interests”, Participant 1); logistic constraints (e.g., 
“articulation is rough when preschool and elementary school do not share common spaces”, 
Participant 15); separation between playing and learning (e.g., “when children start elementary school, 
the classroom is no longer a mixed space for playing and working”, Participant 14); pre-conceived 
perspectives (e.g., “there are pre-conceived ideas and concepts from parents and teachers that make 
it difficult to articulate the educational levels”, Participant 5).  

The strategies employed by teachers to support children’s transitioning from preschool to elementary 
school included two-level themes, which were representative of practices separately used in preschool 
and in elementary school, and practices jointly used in preschool and elementary school. Among 

1192



practices solely used by preschool teachers, the following three-level themes were considered: 
development of longer activities with children (e.g., “I develop activities that require children to be 
seated during longer periods of time and that include writing”, Participant 3); dialogue with children 
regarding the transition to elementary school (e.g., “I instil dialogue practices to demystify myths about 
the elementary school, for instance, children sometimes have the wrong idea that no breaks or no time 
to play exists in elementary school”, Participant 1); contacts with families (e.g., “I try to address the 
families’ fears and expectations regarding the transition to the elementary school”, Participant 5). 
Among the practices solely used by elementary school teachers, the following three-level themes were 
considered: playfulness (e.g., “during the first months of schooling, I create ludic moments”, Participant 
11); gradual presentation of rules (e.g., “I gradually introduce rules, as children stay seated for longer 
periods of time and get to know the elementary school”, Participant 18); dialogue with children about 
their previous preschool experiences (e.g., “we talk a lot about what children did in preschool”, 
Participant 18).  

The practices jointly implemented by preschool and elementary school included the following three-
level themes: peer modelling (e.g., “we invite elementary school colleagues to share their experiences 
with preschool children”, Participant 8); sharing of information between teachers (e.g., “I send reports 
to my elementary school colleagues, in which I describe each child’s strengths and difficulties”, 
Participant 9); meetings between teachers (e.g., “at the last meeting of the year, the elementary school 
teacher is presented”, Participant 5); visits between the contexts (e.g., “we organize visits to the 
elementary school facilities, classrooms, and cafeterias”, Participant 15); joint initiatives (e.g., “we 
foster phonological awareness together and we develop group assignments about topics of interest to 
the children”, Participant 4); study of policy structural documents regarding each educational level 
(e.g., “we get to know the guidelines and policies deemed for each educational level”, Participant 10).  

4 CONCLUSIONS 
This study investigated teachers’ perspectives about the preschool and elementary school transition. 
Our results afforded the possibility to discern teachers’ perceived barriers to their joint articulation as 
well as teachers’ commonly used strategies to bring the preschool and elementary school educational 
levels together. The barriers more frequently perceived by the participating teachers included logistic 
constraints, resistance to collaborative work, and difficulties adjusting the pedagogical practices to 
children’s developmental needs and preferences. These barriers are aligned with the ones that have 
been identified in extant literature [3, 9]. It is also noteworthy that some teachers seem to struggle to 
acknowledging children’s voices and needs in their pedagogical practices. Joint training opportunities 
on child development, active teaching methods, learning by playing, and school-family relationships 
might help both preschool and elementary school teachers to better respond to children’s needs and 
to facilitate harmonious educational transitions [10]. Courses on communication and social skills might 
also be important to improve the basilar and the continuous training of preschool and elementary 
school teachers, helping them to support children’s educational transitions and to foster child-focused 
pedagogical practices [1, 3].  

As for the strategies used by teachers, this study suggested that both separate and joint practices 
seem to be implemented to support children’s transition from preschool to elementary school. Among 
the practices solely employed by preschool teachers, the dialogue with children and with families were 
herein frequently reported. This is consistent with literature that suggests that teachers should 
acknowledge children’s and families’ expectations, fears, and ideas about the educational levels [4]. 
On the other hand, the participating elementary school teachers seemed to frequently employ ludic 
activities and to employ dialogue with children about their previous preschool experiences. These 
strategies are aligned with the ones that have been previously found in the literature [11]. They also 
illustrate elementary school teachers’ concerns regarding their students’ previous experiences [14]. In 
addition, the participating preschool and elementary school teachers seemed to jointly organize 
meetings and foster modelling opportunities. These practices are consistent with recommendations 
from the literature [14]. However, they also illustrate the fact that most practices jointly used by 
preschool and elementary school teachers are not systematic over time. Advances in teamwork and 
communication seem, therefore, to be crucial to bring preschool and elementary school teachers 
together towards the promotion of children’s successful educational transitions and wellbeing [1, 10]. 

Finally, implications from this study can be retrieved for future research and practice. Future research 
might focus on expanding this study’s sample dimension to identify preschool and elementary school 
teachers’ perspectives on educational transitions across the country. This would be useful to make a 
national diagnostic of teachers’ perceived barriers and practices they commonly use to help children 

1193



transitioning from preschool to elementary school. In turn, such a diagnostic could, in turn, sustain the 
creation and sharing of national guidelines to support teachers helping children and families during the 
preschool and elementary school transition. Additionally, case-studies could be made to address the 
indirect effect of teachers’ articulation and joint practices supporting the transition from preschool to 
elementary school on children’s learning, adaptability, and wellbeing. As for practice, this study might 
contribute to raise awareness from schools and families to the importance of educational transitions 
and for the prevalence of transitions in contemporary society [1]. This study also alerts higher 
education institutions and local training centers for the need to create courses and to offer 
opportunities for teachers to develop communication and teamwork skills, as well as to deepen their 
scientific knowledge on child development, learning, and school-family relationships. Altogether, 
additional research and practice focused on the educational transitions, among which the one from 
preschool to elementary school one, might help contribute to fostering children’s holistic development 
[1, 7, 11, 15]. 
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DIGITAL SPATIAL MOODS: SPACE IN DIGITAL ENVIRONMENTS AS 
DESIGN TOOL FOR FASHION AND COMMUNICATION PROJECTS  

Valeria Iannilli, Vittorio Linfante 
Design Dept. – Politecnico di Milano (ITALY) 

Abstract 
In the contemporary panorama of design, digital is becoming more and more an essential tool to 
define not only design tools but real design processes. Especially in the period of lockdown due to the 
Coronavirus, the definition of new didactic and design methods and models have defined 
experimentations for possible new teaching trajectories able to define hybrid design tools which, 
despite the two-dimensionality of the screen, are still valid to define spatial concepts. The 
deconstruction of the space and of meanings deriving from the use of images and the construction of 
"digital spatial moods" have built a new abacus at the base of a didactic experimentation implemented 
during the lockdown period. 

New methods have been developed, in order to open new design possibilities to redesign the didactics 
without losing the defined ILOs. 

The paper aims to present the experimentation, realized within a course of communication and fashion 
design of the School of Design of Politecnico di Milano, a design workshop developed in collaboration 
with Deutsche Telekom for the definition of graphic languages to be applied on personal devices. A 
workshop born from the concept of personal space, its visualization and characterization.  

The learning objectives, even in the ongoing changes of the tools implemented due to the COVID-19, 
were to work on space as a design tool as a spatial synthesis of shapes, colors, surfaces and finishes, 
which could not only convey a concept but also become a mood for design inspiration. From the 
methodological point of view, traditional tools of visualization were translated into the living space, 
stimulating students to read space and its elements (furniture, lamps, walls and decorations) as part of 
a coherent system of aesthetic languages, to then become a project reference for the design. 

Space becomes in this context the surface to be used as a three-dimensional mood through which to 
define innovative visual languages. The use and development of digital design methods, related to the 
use of software for image editing, have supported the process by defining new approaches able to 
stimulate the creative process, and to support all the design phases. 

The objectives, methodology and results of the study should be described in more detail. 

Keywords: Fashion Design, Communication Design, Meta Design, Design Processes, Graphic 
Software. 

1 INTRODUCTION  
This paper focuses its attention on design education in the context of digital transformation. The 
current economic model of technological convergence leads to the innovation of products and tools 
and significant repercussions on knowledge transfer processes. If, as Ellerani (2020) writes, "The 
grammars of Industry 4.0 can be contrasted by a Society 5.0, co-creator of eco-systemic territorial 
milieus, based on every day, civil and solidarity economies and on cooperative models" [1], the 
university education system is called upon to review theories and practices to anchor itself to new 
pedagogical models capable of fostering a complex, collaborative and sustainable experiential 
dimension. Starting with the debate on the knowledge economy, we are witnessing a profound revision 
of industrial capitalism in favor of the learning organization. The new cognitive capitalism results from 
the interaction of the increase in the share of intangible capital of production (training and research) 
and the spread of information and communication technology in the economies. The new success 
factors are connected to the management of knowledge as a process, the ability to anticipate, define 
and visualize market trends and create a relational exchange. Knowledge is something that subjects 
do [2], a process that emerges in action [3] and as skills, personal intuition, and expertise related to 
forms of contextual and tacit knowledge learned through experience.[4],[5],[6] The innovation linked to 
the available technologies is therefore accompanied by the recognition of a knowledge that cannot be 
assimilated to a science, but which it conforms as a dense and specific field of knowledge to the 
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construction of which a diversity of other fields of knowledge, coming from the exact sciences, 
contribute. From natural and human science, but also traditional art and knowledge. The creation of 
value is now strictly dependent on the result of the interaction between two variables that have 
become fundamental: on the one hand, technological innovation (technology push), which requires 
solid and continuous investments in basic research, together with cultural mediation (transfer) and, on 
the other hand, a meaningful innovation aimed at defining areas of contamination and cross-
fertilization through new uses of technologies already available and developed in different areas. The 
redesigned value chain underlines how the final product is no longer the result of a technique or 
craftsmanship, but a multidimensional mental process crossed simultaneously by technological, 
physical, IT, scientific, social, cultural, artistic relationships, which they determine its character and 
specificity. The new business models require new professional figures that hardly correspond to the 
rigid domains of specialist knowledge, but rather "profiles capable of building a bridge between the 
various business functions, of triggering processes for the transfer of information and knowledge and 
of facing problems and situations complex." [7] We are witnessing a profound change that triggers 
irreversible relapses in the university education system, mainly still characterized by deductive 
training. In particular, as far as design education is concerned, it is only since the 90s that attempts 
have been made to recompose the rift between theoretical and technical application knowledge [8] 
and that digital transformation is now calling into question. The increasingly complex projects require 
multidisciplinary and transdisciplinary knowledge where technology and science interface with the 
humanities, framing the project in a processual, technical, systemic, and strongly interrelated 
dimension with research, as support to creativity. Design education finds its roots in a pedagogical 
model based on experiential learning and reflective practice implementation. The most recent 
pedagogical studies are challenging the traditional educational model, orienting themselves towards 
new hybrid training paths capable of merging vertical skills with horizontal ones through the "T-
shaped" model [9]; on the other hand, universities become the third protagonist of the new ecosystem 
together with industry and government in the "Triple Helix" model. [10] 

Universities encourage new pedagogical paths by favoring more relational orientations and 
connections in the context of economic, political, and social decision-makers, opening up to the 
territory to arrive at new forms of cohesion and mutual exchange. Education in Europe needs effective 
innovations that can help produce the necessary high-quality learning outcomes throughout the 
system. University can represent an active agent of innovation for its interconnectedness with 
companies. A recent study by the European University Association of 2019, "The role of universities in 
regional innovation ecosystems" [11], recognizes the changing nature and quality of interactions 
between universities, companies, government agencies, and other public organizations. "The central 
role of knowledge creation in postindustrial economies and societies has given universities a pivotal 
role in society. In the regional quest for increased connectivity to fuel innovation dynamics, the 
university's new centrality becomes inextricably intertwined with its role of orchestrating multi-actor 
innovation networks." [12] In the context of the transformations taking place, the university education 
system transforms its model to respond to current scientific, cultural, and social challenges. The new 
digital transformation expands space, favors, and triggers complex relational processes. The 
contemporary trend towards “hypermobility" [13] does not mean exclusively concern people's physical 
"displacement" but the active role that these assume within the social processes of functioning and 
change in the territorial contexts they pass through. Thus, the rituals of daily life, the social 
communities (physical and virtual), the territories, the educational processes, and the means of 
conveying knowledge change. The canonical places in charge of formation explode outwards, 
overcoming the boundaries of measurable space to face the system of a-spatial and a-temporal 
networks, not "located". You learn at school, at home, in the library, at the park, and within the network 
of digital communities or in digital and global training platforms. New technology in teaching and 
learning (e-Learning Experiences, m-Learning: Mobile Applications and Technologies, Blended 
Learning and Flipped Classroom, Virtual Learning Environments (VLE) Learning Management 
Systems (LMS), and Building Virtual Communities) allow a greater adherence to that demand for 
continuous training related to a profoundly changed socio-economic context. Among these, the 
Massive Open Online Courses (MOOCs) represent an emerging model capable of building new 
communities among students, teachers, businesses, and opinion leaders. At the same time, they 
enable users to have greater spatial and temporal autonomy and, as far as the possibility of creating a 
highly personalized training path is concerned. 

This paper aims to share an innovative teaching experience that is part of the offer system of the 
Politecnico di Milano called "Passion in Action"; a catalogue of activities offered to students to support 
the development of transversal, transversal and social skills, often organized in synergy with the 
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business world. The project developed in the form of a design laboratory in collaboration with 
Deutsche Telekom to define graphic languages to be applied on personal devices. In this regard, a 
classroom was formed made up of students in fashion design, interior design, and communication 
design to create multidisciplinary working groups to live an experience of Problem-Based Learning. A 
project suddenly overwhelmed by the COVID 19 pandemic, which suddenly brought the whole 
organization back into play, but which at the same time led to a new experience of the design 
dimension. 

2 DESIGN EDUCATION: REFLECTION ON THE IMPACT OF DIGITAL 
TRANSFORMATION 

Design education is based on a complex reflective and applicative approach consisting of actions in 
which it is possible to recognize a plurality of perspectives, in which the analyzed object can be framed 
simultaneously in a multiplicity of prisms, each of which captures one part. [14] The act of designing – 
in the sense of an engine of innovation – as a form of learning, has gradually brought about a shift in 
the focus of those carrying out the training, from first-order learning, where interest in the content of 
such knowledge is key, to second order learning, where central importance is instead given to interest 
in the relevant procedures, techniques, methods of acquisition, selection, transfer, integration of 
different knowledge, anchoring new knowledge to that which we already possess, reusing what we 
have learned within a specific problematic context in different situations. [15] Jorge Frascara describes 
the act of design as an interdisciplinary one “focused on problems”. [16] It is on the basis of the 
problem waiting to be defined that the designer learns to identify the range of expertise required for its 
solution. Changing every time. Because the nature of the problems faced is always different. All of 
which calls on design, on the one hand as an act of an intrinsically multidisciplinary thought process, 
on the other as a “bridge discipline” needed to help converge and incorporate pieces of knowledge 
that vary in accordance with the varying areas of expertise involved in its intervention. [17] Schon 
highlighted how behaviour acts in line with a logic of “exemplary cases”; experience allows us to 
construct a repertoire of exemplary cases and problems on the basis of which, in future situations, we 
are able to form new action frameworks through processes of variation [18]. The design act, therefore, 
proceeds through generative actions capable of structuring the flows of knowledge and giving shape to 
a solution capable of containing that "whole", which "is more than the sum of the parts". [19] 

The Project activity falls within a pedagogical model, which starts from the Ulm School focuses on a 
vision of design anchored in science, capable of creating socially useful, advanced technological 
products to educate "a technical intellectual" as defined by Tomás Maldonado: someone who needs to 
know the theory and practice [20] and bases the learning processes on learning by doing. 

A learning model that is part of the broader pedagogical framework based on problems [21], [22], [23] 
and which places greater emphasis on learning from complex experiences, oriented towards the 
achievement of a specific goal. In this context, design thinking and design process are strongly 
interrelated, and teachers and tutors become facilitators, observers and guides. While traditional 
education is teacher-centered, DBL is student-centered. Today we are witnessing numerous 
experiments of "innovative teaching" and “Even if we cannot count on a shared and mature idea of 
"didactic innovation", in recent years a growing number of researchers and professionals see it as the 
implementation of strategies capable of transforming traditional transmissive teaching practices into 
processes centered on student. In this context, “From an educational point of view, this idea of 
“disintegration” implies as a first premise that new attention must be paid to the construction of a 
“toolbox for cultural survival”. In our vision, one of the main components of these "backpacks" should 
be a transdisciplinary mentality that enables students to develop a deeper integration of different types 
of knowledge, skills, competences in order to constantly reinvent not only the external world, but also 
themselves.” [24] In this context, “The Learning Innovation Network is a learning innovation design 
tool, widely adopted by the Politecnico di Milano of which the Design School is a member, which 
stimulates teachers to a new vision of the learning experience and their role as "innovation facilitators.” 
[25] This perspective is fueled by the digital transformation that facilitates processes of cooperation, 
participation and hybridization of knowledge in an economic context that requires “Habits of mind 
capable of understanding and managing new complexities. We could venture that well-made rather 
than full heads are required, with a deep connection processing capacity, able to act creative thoughts 
in extended problem-solving contexts, bringing value in the transformation of oneself and contexts 
through evolved soft skills, using with skills, tools and resources and continuously learning. [26] 
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Experimental projects oriented to the design of exercises in this sense become the place where a 
cognitive mixture of new and previous experiences, of permanent and variable notions learned, of 
primary and accessory knowledge, of generalised and localised knowledge. 

3 METODOLOGY 
In January 2020, the Fashion Course of the School of Design of the Politecnico di Milano started a 
collaboration with the design centre of Deutsche Telekom. On this occasion, the project for a didactic 
design workshop, “Passion in action”, was presented. This programme is implemented within the 
Politecnico di Milano and represents a catalogue of optional didactic activities that the Politecnico 
offers its students, structured as a schedule of extracurricular project activities, in order to expand the 
offer of didactic projects and experiences to encourage the development of transversal competences, 
of soft and social skills, and to encourage and facilitate a personalised enrichment of the personal, 
cultural and professional background of the students and which is attested by the issue of a Diploma 
Supplement [27], the instrument promoted in 1998 by UNESCO’s European Intergovernmental 
Regional Committee to improve the international recognition of academic qualifications, consolidated 
in the Lisbon Convention (Council of Europe - UNESCO. Convention on the Recognition of Higher 
Education Qualifications in the European Region - Lisbon, 11 April 1997) which stated that: The 
Parties shall promote, through the national information centres or otherwise, the use of the 
Unesco/Council of Europe Diploma Supplement or any other comparable document by the higher 
education institutions of the Parties. This tool was later endorsed in the Bologna Joint Declaration of 
the European Ministers of Higher Education in 1999, which considered the DS as a document 
supplementing the official qualification awarded on completion of a course of study at a university or 
higher education establishment, a qualification designed to describe the nature, level, context, content 
and status of the studies undertaken and completed by the student. [28] 

This is the context in which the workshop entitled “Graphic is all around”, coordinated by Professor 
Valeria M. Iannilli and supported by Vittorio Linfante. The project’s genesis was linked to the launch of 
the new Hallo Magenta Smart Speaker Mini, the Voice Controlled Assistant and Eco System by 
Deutsche Telekom launched in 2019 and awarded the German Brand Award 2019, the German 
Design Award Gold 2020 and the IF Design Award 2020. 

A soft home automation interface, designed to integrate within the different environments of the home, 
thanks to a customisation system composed of different sets of adhesive covers designed to integrate 
with the user’s style and the surrounding environment. A multidisciplinary design workshop was set up 
based on this context, involving twenty-five students from different curricula (Fashion, Communication 
and Interiors) to define different lifestyles and environments where the different graphic forms of the 
mini smart speaker could be incorporated. 

The workshop - designed to be carried out in presence, like the rest of the teaching - after the first 
lesson, due to the lockdown caused by Covid-19, was redesigned and reshaped to take a new form in 
digital, without losing the concepts of design workshop, spatial reading of the living environment and 
interaction between the different members of the groups, between the groups and between the groups 
and the teachers. A challenge that therefore required a change of approach, seeking to make the need 
for the pandemic’s isolation an opportunity for experimentation. 

It was, therefore, necessary to redesign the structure of the course, taking into account not only the 
unprecedented problems of managing a distance classroom but also the need to define new methods 
and design tools that could be consistent with the expected learning outcomes, i.e. to provide students 
with the knowledge and tools to define and visualise new living trends, to design collections of prints 
that could fit into different spaces, harmonising with the living style.  

Space is seen here not only as of the expression of a particular aesthetic but also as representing and 
staging a lifestyle. A style that takes the form of materials, surfaces, colours, patterns, design 
elements, both spontaneous and codified. 

The starting point for the workshop was the project My Room by the South African photographer John 
Thackwray.[29] In 2010, John Thackwray began his project: photographing young men and women 
born in the 1980s and 1990s, in the places where they sleep, all over the world, and interviewing them 
about their lifestyle, local problems, education, religion or love. A project created to provide a visual 
testimony of the world around us, of the multitude of people, lifestyles and living spaces. A project 
halfway between visual anthropology and social photography, which raises awareness of the diversity 
of lifestyles. Space thus becomes a designed element and at the same time a design stimulus, the 
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starting and ending point of the workshop, the mini speaker’s case and at the same time the project’s 
content. According to this approach, the work was set up to experiment with three-dimensional models 
of cubic living spaces, the impact of the materials, colours, finishes, and shapes of the objects 
contained. This approach was intended to stimulate students to follow a synaesthetic approach, to 
“feel design” to stimulate visual design “by defining perceptive hierarchies between scripts and figures, 
but also in the ability to orchestrate sensory registers and choose what to let the eye capture and what 
instead to the other senses”.[30] Space is therefore intended as a multisensory box to activate the 
students’ creativity. Therefore, the workshop was set up in a “traditionally” practical form to allow 
students of visual communication and fashion to experiment with different approaches and methods 
typical of interior design. 

The arrival of the pandemic called into question this whole approach, forcing us to rethink the design 
process by considering the new constraints of interaction and sharing of ideas, which, starting from the 
first lockdown, had to be necessarily filtered by the two-dimensionality of the screen. 

This change, if we had had homogeneity of students from a single course of study, would have 
allowed us to define a single new digital modality already consolidated in the different disciplines (such 
as mood boards for fashion students, digital visualisations for interior design students and graphic 
composites for communication students). [31] 

The heterogeneity of the students, on the one hand, and the object of the project, a speaker for home 
environments, on the other, pushed us to redefine an approach that could hybridise the knowledge 
and methods of the different students to exploit their different backgrounds better and to define in 
digital a new design tool. 

The inspiration came from the world of computer graphics and from “low poly”[32], polygonal meshes 
with a relatively limited number of polygons used above all for videogames, 3D elaborations that are 
not very sophisticated but which in the simplicity of their details succeed at the same time in clearly 
defining the style and mood of the project. Simple 3D graphics, precisely because of their apparent 
simplicity, need to define colours and shapes well to communicate the various elements of the project 
best. Immediacy and simplicity that in a certain sense echoes the immediacy of mood boards used in 
fashion.  

Hence the idea of working on “spatial mood boards” [33]: project mood boards inserted in an isometric 
visual field, made up of three faces (one floor and two walls) and conceived according to the logic of 
the “Low Poly Isometric Room”, low-resolution visualisations of rooms in axonometry.  

Thus, the axonometric became a spatial representation of a lifestyle, no longer expressed through 
evocative images but reproductions of surfaces, colours, and design elements, thus creating a more 
immediate correspondence with the space in which the customised mini-speakers would then be 
inserted. The changeover to digital thus made it possible to experiment with a multidisciplinary 
approach. No one methodology was preferred to another but rather was studied considering the 
specific tools and previous knowledge of the various students who took part in the course. 

Moreover, from an organisational point of view, an online revision structure was created but shared, 
allowing all the students to share their work and to receive feedback and advice not only from the 
teachers but also to enrich the project pathway above all thanks to comments, corrections and 
suggestions among peers. 

The outcome of the workshop featured more than 215 project proposals presented during a hybrid 
event in June 2020: A physical stand, set up inside the Deutsche Telekom headquarters in Bonn, was 
for three weeks the creative hub in which the projects the students had realised during the lockdown 
were presented, both physically and through a multimedia presentation. 

4 CONCLUSIONS 
The experimentation carried out during the first lockdown allowed to redesign and experiment with 
new didactic approaches that could allow designing new educational paths and tools without giving up 
the defined ILOs. Moreover, experiments in gaming and digital art have stimulated the reinterpretation 
of traditional project tools, typical of the educational environment in presence, allowing a disruptive 
change (because of the rapidity of a paradigm shift to which the pandemic has forced us). Still, at the 
same time, soft, that is reinterpreting in a different and digital key, methods and approaches 
consolidated but that in the digital have found a form, if not highly innovative, certainly manageable 
and effective in a situation of distance learning. 
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DESIGN AND DEVELOPMENT OF A DIGITAL TOOL FOR 
METACOGNITIVE STRATEGIES IN SELF-REGULATED LEARNING 

Beatriz Ortega-Ruipérez, Almudena Castellanos-Sánchez 
Universidad Internacional de La Rioja (SPAIN) 

Abstract 
The development of a digital tool in Spanish language to facilitate the use of metacognitive strategies 
for self-regulated learning is presented. This tool differentiates the three main types of metacognitive 
strategies: planning, monitoring and evaluation, to which context control is added as part of 
monitoring. The design decisions of the tool are explained, both at the functional level and at the user 
experience level. As result, the tool finally developed includes all the design guidelines, allowing users 
to employ metacognitive strategies to enhance their learning. The user experience is based on the 
strengths identified by the students and includes specific functionalities to work on the weaknesses 
based on the strengths. It is concluded that the tool developed is an opportunity for the Spanish-
speaking educational community, since until now educational tools for SRL have focused on cognitive 
strategies, and this one allows them to be worked on through reflection and the use of metacognitive 
strategies. 

Keywords: Self-regulated learning, metacognition, digital tool, educational software, user centered 
design.  

1 INTRODUCTION 
Self-regulated learning allows students to guide their learning process by taking responsibility and 
playing an active role throughout the learning process [1]. Self-regulation of learning has a high 
correlation with academic performance and success in studies [2], in addition to achieving greater 
autonomy for learners [3].  

There are three main types of strategies in self-regulated learning: cognitive strategies, metacognitive 
strategies, and socioemotional strategies [4]. The use of metacognitive strategies favors the use of 
cognitive strategies, due to the increased perception of self-efficacy [5]. Metacognition is composed of 
metacognitive knowledge and metacognitive skills, and there is a close relationship between the two: a 
higher performance of metacognitive skills, better will be metacognitive knowledge [6].  

In addition, technology can help to employ strategies for self-regulated learning, as recognized by the 
more successful students [7]. However, most of the digital tools that facilitate self-regulated learning 
are focused on cognitive strategies, such as MetaTutor [8], nStudy [9], or the use of personal learning 
environments (PLE) [10]. In this case, we present the development of a digital tool in Spanish 
language to facilitate the use of metacognitive strategies oriented to self-regulated learning.  

Metacognitive strategies are fundamentally divided into strategies for planning, strategies for 
monitoring, and strategies for evaluation [4]. In addition, strategies related to context control can be 
considered as metacognitive strategies [11]. This tool provides facilities for the employment of 
metacognitive strategies based on these four types of strategies. 

2 METHODOLOGY 
The development of this software is based on a previous needs study to detect weaknesses in the use 
of metacognitive strategies during the study. The research obtained three types of results: priority 
weaknesses (PW), minor weaknesses (MW) and strengths (S); based on the data collected with the 
questionnaire used: CEVEPEAU [12]. Based on the training priorities detected in the study, the 
following guidelines were considered for the design and development of the tool presented here: 

• Time management: helping them to create a regular study schedule (PW-A), which facilitates 
keeping up with the subjects throughout the course and not studying only before exams (PW-B). 
This includes reflection on difficult subjects to plan more study time for them (PW-C). 
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• Reflection about learning: help students to reflect on the evaluation criteria (PW-D) based on 
their knowledge of the objectives (S-A). In this way, and according to their knowledge of their 
strengths and weaknesses in learning (S-B), they can self-evaluate if they are doing things well 
during the learning process (WP-E). 

• SRL knowledge acquisition: provide them with cognitive strategies for SRL in different areas 
(PW-F), in order to be able to modify initial study plans (PW-G) and to be able to adapt to each 
subject (MW-A). 

• Reflection on the context: help them, based on studying in suitable places that allow 
concentration (strength C), they can reflect on what elements distract them to perform (MW-B), 
such as cell phones or open social networks on computers, in a way that tool helps them to take 
advantage of study time (PW-H). 

With this categorization of priorities, the digital tool has been designed. The results are shown below, 
providing a complete correspondence between the needs detected and each element of the tool. 

3 RESULTS 
The tool has been created with Unity 3D, version 2020 2.3. A different interface has been created for 
each type of strategy, corresponding to three moments during the students' learning process: 

• Planning: at an early stage, in which students should set goals and distribute them over time. 

• Monitoring o supervision: during the learning process, checking throughout the process if it is 
being carried out properly. 

• Evaluation: at the end of the learning process, detecting what has been done better and what 
has been done worse, to be able to learn the strong points that characterize the learner, and the 
weak points that should be improved in the future, which could be the preparation of a final 
evaluation test, such as a final exam or a recovery exam. 

3.1 Planification 
The planning phase is composed of two parts. First, students must start from the knowledge about the 
learning objectives. Secondly, they plan a weekly study schedule according to the estimated difficulty 
of each objective.  

3.1.1 Knowledge about learning objectives 
Figure 1 shows the first screen of the application, where they add the subjects, they have during the 
course (left) and add the topics that compose each subject (right). Each subject must be completed, 
i.e., all the objectives of each subject and a reflection on each of them must be included, to move on to 
the second part of the planning: the creation of the study schedule. 

Figure 2 shows the screen accessed by clicking on any of the themes, which allows, on the left, 
adding the objectives that make up a theme (strength A), renaming them (right-upper) and reflecting 
on the objective (right-bottom). The reflection consists of: 

1 Reflection on the evaluation criteria of the objective ("what do you think you are expected to 
achieve with this objective"). Thus working on the priority weakness D. 

2 Reflection on the level of difficulty ("How easy do you consider this objective to be?"). Working 
on priority weakness C. 

3 Reflection on capability, i.e., whether it is a strength or weakness of the student ("Do you think it 
is a weakness for you?"). This is strength B, which will facilitate planning. 

4 Reflection on initial study plans, i.e., on the cognitive strategy expected to be used (How do you 
plan to achieve this goal?). In this case, as learning about new strategies is a priority weakness, 
an information button is offered next to the question so that they can learn about new cognitive 
strategies through a pop-up window, mitigating priority weakness F. This reflection will allow 
working on priority weakness E during the second phase. 

5 In addition, there is an optional box to note any comments that the student considers relevant to 
that objective (related activities, objectives needed as a preliminary step, etc.). 
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Figure 1. Screen for the creation of subjects and topics. 

 
Figure 2. Reflection on each learning objective for each topic. 

Once the reflection of all the objectives is completed, the initial screen (figure 1) activates the button 
that allows the user to create the study schedule and plan it in step 2. 

3.1.2 Creation of a timetable for the study 
Figure 3 shows the first screen for the creation of the timetable, which allows configuring the personal 
study schedule by marking the days and hours available per week to study, focused on priority 
weakness A. Once the study schedule is confirmed, which will be similar over the 15 weeks maximum 
estimated for a four-month period, the screen shown in Figure 4 is displayed. 
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In this screen (figure 4), students can see on the left side all the objectives created in each topic of 
each subject, and on the right side they can see the timetable available in the first week. By moving 
with the arrows, they can access the timetable of the different weeks to plan the whole course. By 
dragging each objective to the timetable, it disappears from the left column.  

 
Figure 3. Setting the weekly study schedule. 

 
Figure 4. Planning each week's timetable. 

By removing the objectives in the left column, students will have completed the planning, which helps 
to compensate for priority weakness B, and they can access the next phase of the self-regulation 
process. 
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3.2 Monitoring 

3.2.1 Reflection about learning objectives 
In this phase, students reflect on the progress of their plans and their learning. To do this, they find on 
the left side the objectives planned for each week (Figure 5), week that they should select at the top of 
the screen.  

When users select a specific objective, information about it is displayed in the upper right-hand corner: 
the subject to which it is related and the name of the objective, on the one hand, and the strategy 
selected and the notes added, on the other hand.  

Below are several reflection questions, which will vary the following questions depending on the 
answer. First, it is asked if the objective has already been achieved. If the answer is Yes, the rest of 
the questions shown in Figure 5 appear; if the answer is No, other questions appear, which are 
explained later (Figures 6 and 7). 

 
Figure 5. Monitoring of learning: Yes, an objective has been achieved. 

If an objective has been achieved (Figure 5), a reflection appears about whether the student is 
satisfied with what has been learned, with a scale from 1 to 5. If the answer is less than 5, the lower 
questions are activated, to find out whether the strategy used has been adequate and/or whether it 
has been sufficient. In case it was not sufficient, the lower bubble is activated, so that the student can 
add another strategy (which is updated in the upper right corner) and decide if he/she wants to spend 
more time on it. If he/she chooses to spend more time on it, a question mark icon will appear next to 
the objective in the left column to keep it in mind when navigating to previous weeks; while if he/she 
does not want to spend more time on it, the icon that appears will be a check mark.  

If, on the other hand, an objective has not been achieved (Figures 6 and 7), other questions for 
reflection appear. In this case, the first question asked is whether the objective has not been worked 
on because of lack of time (Figure 6) or because learning has not been achieved despite the effort 
(Figure 7). 

If the reason was lack of time (figure 6), a box appears to reflect on the planning: if he/she wants to 
work at the end of the week or if he/she prefers to postpone to another week, in the second case, 
choosing the week to which he/she wants to postpone. 
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Figure 6. Monitoring of learning: An objective has not been achieved due to lack of time. 

If the reason was lack of learning (Figure 7), it is assumed that this is because the chosen cognitive 
strategy was not adequate, so the tool offers the possibility of changing the strategy, and even adding 
a second complementary strategy, which will replace the initial strategy shown in the upper right 
corner. 

 
Figure 7. Monitoring of learning: Objective not achieved due to lack of understanding. 

This phase facilitates the work related to priority weaknesses B and E, which have been worked on in 
the planning process, as well as allowing the modification of the initial study plans and the adaptation 
of the strategies to each subject, corresponding to priority weakness G and minor weakness A. 
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3.2.2 Context control 
In all the monitoring screens, a button appears at the bottom of the screen ("I am going to study now" 
or "Voy a estudiar ahora" in Spanish) that opens a pop-up window with different tips on the study 
context (Figure 8). In total, this pop-up screen has four recommendations: 

• Left-top: Encourages them to look for a quiet place with suitable conditions. Both in this case 
and in the next one, i.e., the recommendations on the left side of the screen, serve as a 
reminder for the fortress C. 

• Left-bottom: Proposes recommendations to facilitate concentration while studying (e.g. plan 
breaks, eat before being hungry, practice meditation, etc.). 

• Right-top: Proposes a list of common distractors to be eliminated before starting to study. They 
are checked as they are eliminated: other people, cell phone, open social networks…In this 
way, students are helped to work on the minor weakness B.  

• Right-bottom: Recommends using the FOREST app [13] to lock the cell phone for 30 minutes 
while a tree grows on the screen. This recommendation targets priority weakness H, to take 
advantage of study time. 

 
Figure 8. Recommendations for the place of study. 

3.3 Evaluation 

3.3.1 Assessment of learning objectives 
In the last phase, accessed from the top of the screen, students can self-assess their success in 
achieving each objective, which will also help them to make a final intensive study plan before the final 
subject tests. In this case, priority weaknesses C and E are covered. 

Figure 9 shows the self-assessment screen, where all the registered subjects appear at the top, and to 
the right, the total number of topics of that subject. When selecting a topic, the left column shows the 
objectives created for that topic, and by selecting each objective, all the information that allows to 
evaluate whether that objective has been achieved is displayed. 

To carry out this evaluation, they are asked about their satisfaction, whether they think the strategy 
has been adequate, whether they would add any complementary strategy to work on this objective 
and how much time they think they need to dedicate to the objective in the final study. In addition, 
there is a box at the bottom left where they can write down any reflective comments on how they can 
work on this objective for the final tests.  
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3.3.2 Recommendation for the creation of a timetable for final exam 
The information you enter in the box is recorded together with the information you enter in the boxes 
for the other objectives, so that by clicking on the button at the bottom right (Figure 9), all comments 
relating to all the objectives of the same topic can be consulted in a pop-up window.  

This information will help them to carry out the last step of the last phase: the planning of an intensive 
study schedule for the final exams, which they can update in the corresponding section within the 
initial phase of planning objectives. 

 
Figure 9. Evaluación del logro de objetivos. 

4 CONCLUSIONS 
The design of a digital tool has been chosen because it has been recognized as an opportunity to 
improve students' self-regulated learning [7], since it allows students to take an active role during the 
learning process, taking responsibility for it [1] and achieving greater autonomy [3]. 

In this case, this tool allows taking advantage of the strengths identified by the students, and offers 
specific functionalities for all the weaknesses detected, both priority and minor [12], for the use of 
metacognitive strategies that facilitate the self-regulation of learning. The tool favors both 
metacognitive skills and metacognitive knowledge [6], because, by employing these skills, their 
perception of self-efficacy will be greater, and will allow them to use a wider and more varied range of 
cognitive strategies [5]. 

In this way, the educational community is provided with a tool in Spanish oriented to the use of 
metacognitive strategies, in contrast to current technological tools that tend to focus on cognitive 
strategies [8] [9] [10], although, as just mentioned, this tool also allows the use of a greater variety of 
cognitive strategies [5]. 
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HUMANOID ROBOTS AS TEACHING TOOL IN ELEMENTARY 
SCHOOL - A WORKSHOP CONCEPT PROMOTING STEM 

EDUCATION 
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Abstract 
Programming humanoid robots can support the learning process of students, helping them to grasp 
abstract programming concepts in a hands-on practical way. The present paper describes a workshop 
concept for elementary school children using humanoid robots of the type NAO as teaching and learning 
tool for a practical approach to STEM education and the introduction of applied computational skills at 
an early stage within the learning process. The workshop is a 1-day concept spanning four to six lessons 
and was based on a first pilot installment which took place in 2019. The concept is an extension of a 
workshop format (Robotikum) designed for middle and high school children and tested since 2018 at 
schools in the German city Marburg and the respective district Marburg-Biedenkopf.  

Keywords: primary education, humanoid robots, STEM education, education technology, NAO, 
educational robotics, block programming.  

1 INTRODUCTION 
Using humanoid robots such as NAO from Softbank Robotics for middle and high school as well as 
university education might not be commonplace yet, however, it is spreading slowly with more and more 
individual concepts. Using humanoid robots for the education of elementary school children is an even 
more exotic occurrence, especially in Germany. Add to that the idea of having this age group program 
such robots, the available concepts become quite scarce. 

The Robotikum is a workshop concept targeting middle school, high school and university students [1]. 
Humanoid robots are used to introduce computational thinking, problem solving strategies and 
constructivism into (German) school education [2]. Students learn to program NAO robots in a project-
based way using a visual programming software, provided by the robot manufacturer, and work 
collaboratively in small teams to achieve their project goals. This project has been running successfully 
since 2018 in the district of Marburg-Biedenkopf in Germany. In 2019, it was incorporated into a 
government funded research Project, RoboPraX [2]. 

This paper focuses on a similar workshop concept adapted and refined for elementary school students. 

2 THE ELEMENTARY SCHOOL WORKSHOP 
Local elementary schools have shown great interest in being included in the Robotikum project so that 
the project team RoboPraX has developed a new workshop concept for this target group, the Junior-
Robotikum. In the following it is explained how this concept was developed, which programming 
environment is used and how the workshop is structured. 

2.1 The Pilot 
The project team conducted a pilot workshop with a group of nine children ranging in age between seven 
and ten years old. They were part of an after-school daycare and participated in the workshop during 
the summer holiday school break in 2019. The group was accompanied by three supervisors and the 
project team employed a programmer and a researcher. The workshop was designed as a four hour 
installment during which the children were divided into three groups, comprised of one supervisor and 
three children. Most of the teaching was done by the project programmer. The researcher supported the 
teaching frequently, however her main task was a participatory observation. First, the whole group 
received an introduction about the humanoid robot and its abilities via a demonstration app. This was 
led by the researcher and took the form of a show-and-tell as well as a question and answer session for 
a more interactive approach. The app demonstrated the most important and interesting features of the 
humanoid robot NAO. These include: 
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- a human-robot-interaction in form of a dialog with supporting robot gestures,  
- robot movements to prove its flexibility and limitations through walking and dancing,  
- low levels of artificial intelligence through guessing people’s age or facial expression,  
- the imitation of human feelings like sadness or happiness and 
- the triggering of specific actions by actuating tactile sensors. 

Afterwards, the most important features of the visual code editor Choregraphe, the standard 
programming software for NAO robots, were introduced by the project programmer. This was followed 
by a highly structured task which the project team created especially for this pilot (Figure 1).  

 
Figure 1. Task description for an exercise with NAO during pilot (English version). 

For this exercise, the groups received an unfinished program where all necessary boxes were already 
present in the Choregraphe workspace. This was a necessary preparation as the participants did not 
speak English or only very little1. By giving them the needed boxes beforehand, the boxes could be 
renamed, meaning the names were translated into German, facilitating understanding (Figure 2). Each 
group received the above displayed worksheet2 (Figure 1) with detailed instructions and a step-by-step 
guide with visualizations. While each group attempted to finish this exercise individually in their small 
groups, the results were collected together in front of the whole assembly using a SmartBoard. This led 
to all three small groups melting into one plenum again. The children were asked to stand in a half-circle 
in front of the SmartBoard and could present their result for the exercise there for everybody to observe. 
 
1 The standard block programming software Choregraphe (a visual code editor), is only available in English. 
2 Figure 1 shows the English version of the worksheet for better understanding. The participants of the workshop of course received 

this worksheet in German. 
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This added a haptic component to the learning process as they moved the boxes and drew the 
connecting lines with their hands on the SmartBoard (see Figure 3 for the finished program with the 
boxes and all necessary connecting lines). Furthermore, as they helped each other, peer learning was 
fostered as well as teamwork and communication skills. 

 
Figure 2: Choregraphe & unfinished exercise (German version) 

While the workshop worked well in this installment and received glowing reviews from the participants 
and the daycare supervisors, the pilot has shown the necessities for a successful implementation and 
the limitations of the concept and tools used during the first trial. Taking the experience from the pilot 
installment into consideration, the following subchapter outlines the development of a formalized 
concept and the reasoning behind the changes made. 

 
Figure 3: Choregraphe interface & solution (English version). 

2.2 Programming Approach 
The pilot installment of the elementary school workshop has shown the necessary manpower for a 
successful implementation as well as the limitations of working with NAO’s standard programming 
environment Choregraphe for this age group. As the assigned and necessary manpower is not feasible 
for everyday use, the team had to look for alternative formats and software to work with. As mentioned 
before, the standard software Choregraphe is only available in English and therefore not reasonable for 
German elementary school children. Furthermore, the handling of the software Choregraphe with its 
various features, windows and options can be overwhelming for such a young target audience. In 
comparison, the Open Roberta® Lab from the Fraunhofer Society [4] offers various languages, including 
German, as interface language and a smaller range of available options as well as windows, making it 

1214



 

 

easier for young children to cope. Additionally, color coding is used to enhance optical differentiation 
within the code, making relationships and program flow easier to identify visually. 

The Open Roberta® Lab (Figure 4) is a freely available visual programming platform targeting younger 
children and programming novices, similar to the widely used and well-known block-based visual 
programming language Scratch. Compared to other programming platforms, the Open Roberta® Lab 
allows students to program many different robots, microcontrollers and even virtual robots using the 
same visual programming platform and language. This feature adds to the transferability of the skills 
acquired during the Junior-Robotikum. Furthermore, the visual code editor runs not only on computers 
but also on mobile devices. This is not only a financial factor, especially as tablets are spreading within 
the German school system (for instance via iPad classes), maximizing availability and accessibility [5].  

 
Figure 4. Screenshot of the Open Roberta® browser interface (interface in German). 

The Open Roberta® interface is easy to understand and intuitive to use. On the left hand side, users 
can find the blocks that are used to build applications. On the right hand side, users have a little menu 
bar to open up a help tab, view the source code or add a description to one’s code. In the middle is the 
work space, where applications are created. The different blocks are assigned to specific categories, 
which in turn have a specific color coding, for example action blocks are light orange, sensor ones green, 
control ones dark orange and so on. When clicking on one of the category containers (action, sensors, 
control, etc.), the respective boxes pop up next to it (Figure 4). Furthermore, the principles of data types 
are conveyed through color coding as well. Hence, color coding is applied to both the box categories as 
well as the data types the boxes return. For example: 

- boxes that return integers are blue,  
- strings are light green,  
- colors are yellow and  
- Boolean value is light blue.  

When using an if-condition block, the program expects and only accepts as data type a Boolean value 
(true or false), so only blocks whose result is a Boolean value can be connected to it. Similarly, the say-
block needs a string, i.e. text, as input so it only accepts light green blocks.  

Through simple Drag’n’Drop, users can drag the blocks from the block library into the work space. When 
a new application is created, users only have the start block (red block at the top of the connected 
blocks) in the work space which determines the start of the application. By checking the box inside the 
block, we can either activate or deactivate the robot’s autonomous abilities. Similar to a puzzle, users 
simply attach new blocks to the existing ones, as shown in Figure 4 above. While there are blocks that 
can be standalone ones like action and control blocks, there are ones which cannot be used as 
standalone blocks and need to be connected with other blocks, for example sensor and logic blocks. It 
is also important to notice that blocks can consist of other blocks, for example for the concept of 

1215



 

 

comparison. Furthermore, blocks can also embed other blocks to highlight the concept of loops. These 
two examples can also be seen in figure 4.  

Essential programming concepts like if-conditions, wait-until conditions as well as loops can be modified 
and used very similarly to textual programming. By pressing the ‘plus’-button on an if-condition or “wait-
until” block, a second “else-if” or “wait-until-else-if” condition is attached to the block Additionally, more 
advanced users can even create and use their own variables as well as functions to develop more 
complex robot applications. 

2.3 Prerequisites 
This workshop requires a manageable amount of hard- and software, namely NAO robots, computers 
(laptop, tablet or desktop) and Wi-Fi. Additionally, a dynamic classroom where the setting can easily be 
changed offers advantages to regular static classrooms.  

Furthermore, the Open Roberta® platform can be used as a browser-based software, the installation of 
a software is not required. However, as younger children are targeted, the use of tablets instead of 
laptops or desktop computers could be beneficial. Mobile devices are not only more intuitive and simpler 
in their handling and app-design as standard computers, they can additionally introduce a haptic 
component as positive side effect. Haptics play an important role in elementary school learning and 
support a positive learning outcome [6]. Mobile devices allow for a more intuitive usage and even 
younger kids are often already used to handling these devices [7], whereas they are not used to working 
with a physical keyboard [8]. Experience from the Robotikum workshops with older school children (e.g. 
grade 9) has shown that even older age groups often show difficulties when having to use standard 
computers and laptops productively for their learning process.  

We recommend a ratio of one robot for each four to six students to enable a project- and group-based 
workshop. NAO robots are a quite expensive acquisition, hence, it might not be feasible to supply every 
school with a set of robots. In the district of Marburg-Biedenkopf, the local government purchased these 
robots and made them available for use throughout the district for all district schools. The robots are 
hosted at two specific schools in the district but every school can book an appointment and use the 
robots. Another option would be to assign the distribution of these robots to a local government-run 
media center that books appointments when the robots are to be used in specific schools. 

2.4 The Workshop Format 
This workshop, designed for elementary schools, is a one-day concept spanning four to six lessons. 
The course couples introductory input on robots with general information. Children are familiarized with 
the robots type NAO, their abilities and limitations with the help of a prepared application that shows off 
the robots features. After a discussion phase and a short introduction into how to use the Open Roberta® 
platform, participants take their first steps in hands-on programming of practical applications and 
programming exercise supported through detailed instructions. The exercises for the children first aim 
to program a specific robot behavior and then leave enough space for creativity to foster individual 
approaches. The practically acquired application knowledge can then be deepened through adaptations 
in free work. These phases are supplemented by a lessons learned section with reflections and a recap 
at the end of the workshop.  

 
Figure 5. The Workshop Format. 

Children work mostly collaboratively in small groups, training their communication and team work skills 
while working hands-on with the robots. This learning by doing approach is followed throughout the 
course of the workshop with great emphasis on interactional aspects, human-human as well as human-
robot interaction. As students are quite young and require a fair amount of guidance, instructors program 
the exercises step-by-step together with the students. Afterwards, the groups are allowed to play around 
with the program and change it freely. This way they get the opportunity to express their own creative 
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ideas, practice self-guided learning and have an element of experimentation included in their learning 
process. 

2.5 The Exercises 
The exercises make use of almost all robot specific blocks available in Open Roberta® and many 
essential concepts in programming like “if-then” blocks, “wait-for” blocks and loops just to mention a few. 
Among the exercises are for instance, making NAO change its LEDs when specific touch sensors are 
triggered, making the robot walk in a square or carrying out specific actions, depending on which 
NAOMarks (a NAOMark is a QR-Code similar code) are shown to the robot. 

For a better understanding of how the exercises are carried out together with the students, one of the 
tasks is explained in more detail in the following. The task is to make the robot modify its LEDs if a 
specific touch sensor is triggered. Before starting to program, the instructor demonstrates the final 
application to the students and the different actions the robot carries out in the application. This is 
accompanied by creating a simple flowchart representing the different parts of the application on screen, 
blackboard, flipchart, or whatever visualization medium is available, and in collaboration with the whole 
class (Figure 6). 

 
Figure 6. Simple flowchart of final application. 

Afterwards, the instructor and the groups start programming the application together from scratch, while 
the instructor asks the students which boxes could be needed and how they need to be connected. The 
important aspect is that the instructor becomes a learning facilitator or coach, who collaborates with the 
student groups in order to solve the exercises together instead of just presenting the solution. In a first 
step, they create an easier alternative of the application in which the robot just says something when 
different touch sensors are triggered (Figure 7). 

 
Figure 7. Screenshot of the application developed together with the instructor (Interface in German). 

When all groups accomplish this step, they are asked to modify the application in such a way that the 
robot does not only say something when a touch sensor is triggered, but also modifies some of its LEDs 
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(Figure 8). Before this free work phase starts, in which they program the final application that was 
demonstrated in the beginning, the instructor reviews the boxes for adjusting the LEDs with the entire 
class. If one group finishes the exercise before the others, they can also try to further extend their 
application in free work and with support from the instructor or they can help other groups that still 
struggle with the exercise. 

 
Figure 8. Screenshot of the final application (Interface in English). 

2.6 ILOs 
The workshop concept roughly follows the 4Cs model (Critical Thinking, Communication, Collaboration, 
and Creativity) of the P21 [9] and the future skills demanded by the OECD [10]. A main goal is to 
introduce a new technology and raise interest in technology in general and robotics / programming in 
particular [6]. The workshop conveys basic theoretical and practical knowledge about robots and fosters 
creative teamwork. Through practical experience, students develop a more realistic view of current 
technology and can distinguish between facts and fiction – demystifying robots, AI and algorithms. 
Students also take their first steps towards computational and logical / structural thinking.  

Tablets offer an additional haptic component through their touch screens [8]. This role was filled during 
the first pilot through the available smartboard and showed promising effects on students’ learning 
processes. Teamwork skills are fundamental skills for future learning and work processes [9, 10]. 
Through solving exercises in small teams, students familiarize themselves with the different roles 
necessary to complete given tasks successfully. They have to communicate about these roles and need 
to distribute them among each other according to the division of the task. Each student takes on 
responsibility for their assigned task and has to cooperate with the other team members [12]. While 
working with the tablet, the team has to alternate, as each team only has one tablet, therefore they need 
to negotiate control constantly. This whole process trains their communication and teamwork skills. 
Students reflect on their roles and personal tasks as well as the team goals and the tasks and roles of 
each team member. 

3 OUTLOOK 
The workshop is available for elementary schools in the district of Marburg-Biedenkopf since the second 
half of the school year in February 2021. Currently, the Covid-19 pandemic is raging through Germany, 
forcing many schools to close completely or to send several classes into quarantine. Furthermore, a 
great number of grades are not yet allowed back to school after the complete shutdown which took effect 
by the end of December 2020 and lasted until the end of February 2021. Additionally, the rules and 
restrictions in place right now mostly forbid external personnel to enter school premises and all 
extracurricular activities are cancelled thus far. It is not clear yet, when schools can go back to a more 
regular schedule. Many federal states in Germany employ a partly virtual schooling system, meaning all 

1218



 

 

classes are split in half with the groups alternating between studying from home (home schooling – 
maybe with virtual attendance in class via video chat) and in-class schooling. This situation makes 
research in school settings rather difficult, however, the team has plans to test this new concept in two 
pilots during the summer holiday break as part of the public holiday program which the city Marburg 
offers for school children during the break. 

The research team currently adapts their research scheme to this new workshop concept and develops 
new questionnaires, information and confirmation sheets for students, teachers and parents. New 
formats for questioning this young target group are in development as well. Part of the research scheme 
are participatory observations and reflections of the workshop instructors. Interviews with elementary 
school teachers are part of this research concept as well. The data collected through this research 
scheme will then be used for quality assurance and evidence based adjustments to the concept. 
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Abstract 
Germany is a federal republic and the responsibility for the educational sector lies with the federal states, 
resulting in 16 different educational systems. The training of teachers also differs in each state, however 
common to most are that media didactics or media pedagogy are often neglected or only taught as part 
of general didactic or pedagogical concepts1. The RoboPraX team has developed a concept for 
promoting media didactic skills of school children (Robotikum), teaching degree students (RoboTeach) 
and now in-service teachers (RoboEdu) using humanoid robots. This paper presents the professional 
development option for school teachers. The concept was developed based on practical experience 
from the workshops for school children and students as well as a survey among teachers from central 
Germany (district Marburg-Biedenkopf / Hesse).   

Keywords: professional development, teacher training, NAO, humanoid robots, STEM, 21st Century 
Skills, educational robotics, MOOC.  

1 INTRODUCTION 
The COVID-19-pandemic and all of its consequences have proven how important a digital skill set is for 
the workplace as well as for everyday school life. A great part of the workforce has been working from 
home, just as school children and students at college or university (distance learning / home schooling). 
They all have in common that they need to be able to use digital tools fluently [1], be it for online learning, 
remote / distance teaching or communication and collaboration, to name just a few aspects. The corner 
stones for this digital skill set have to be part of students’ school education to ensure a fluency in 
adulthood. For this to be feasible, teachers need to be equipped with the necessary competencies first, 
so that they can relay them to their students in a didactically sensible way as part of their regular lessons 
[2]. Therefore, curricula for the teaching degree should include media-didactic competencies and 
application skills to train the future generation of teachers for these new challenges. A document 
analysis of the formal requirements for 92 teaching degree programs at 36 universities in the 16 federal 
states of Germany has revealed that even today media didactics are rarely part of these programs. This 
lack of preparation and education in the necessary digital skill set translates to in-service teachers as 
well. Therefore, teachers already finished with their studies and practicing their profession should be 
offered the opportunity to expand their skill set during professional development courses.  

RoboEdu is a workshop addressing this issue. It was designed for the professional development of 
school teachers, using humanoid robots of the type NAO (Softbank Robotics) as teaching tools. The 
workshop is part of a research project called RoboPraX [3, 4] which offers workshop solutions to all 
stakeholders of the educational process, namely school students, teachers and teaching degree 
students to enhance and promote digital skills. The workshops for students (Robotikum) have already 
been implemented on school level since 2018 and on university level (RoboTeach) since winter 
semester 2019 [4, 5]. The concept for professional development (RoboEdu) is a new addition and the 
first testing phase will start in summer / fall 2021, if the pandemic permits it. 

The project team has based the development of this teacher training on a survey conducted locally in 
the district of Marburg-Biedenkopf (Hesse / Germany)2. This paper presents the results of the survey 
and the hence designed workshop concept. 

 
1 Based on a document analysis of the formal requirements of teaching degree programs in the 16 federal states of Germany. 
2 The local focus is based on the federal structure of Germany. Education lies within the power of each of the 16 German federal 

states, meaning each state decides about its educational system so that Germany de facto has 16 different systems. Consequently, 
the rules and regulations for the teacher profession differ as well. This holds true not only for the teaching degree programs at 
universities but also for the rules and regulations concerning professional development of in-service teachers.  
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2 BACKGROUND / REASONS FOR THE WORKSHOP 
It is not enough to train teachers in the usage of digital devices, they need to gain an elementary 
understanding of the underlying principles of digitalization to ensure a lasting effect in the ever changing 
age of technology. Consequently, RoboEdu does not train teachers solely in media-didactic theories, 
application models and pedagogical concepts but also uses a more hands-on approach to the 
professional development of teachers. Part of the digital skill set needed is computational thinking as 
well as the development of problem solving strategies appropriate for the technological sphere. Fears 
of new technologies have to be dispelled so that teachers do not shy away from innovations and their 
productive use for the educational process. They need to be able to identify and navigate obstacles and 
issues that may arise from using new technology and working in the digital world [2]. Part of this is also 
the ability to address data security issues and implement data protection measures. Copyright issues 
are another area in which they need basic knowledge. Teachers need these competencies to be able 
to convey them to their students for a comprehensive skill set adequate for the new challenges and for 
a productive teaching approach. 

Through introducing teachers to the basic elements of programming and reflecting on media didactic 
topics, theories and concepts, teachers are prepared for future technological developments and the 
inclusion of progressive innovations into their everyday teaching. They are confronted with technical as 
well as theoretical aspects, familiarizing them with supporting elements alongside possible obstacles 
and issues. This approach is designed to give them a balanced understanding of the options and 
possibilities available to them and to support their self-efficacy in their role as knowledge facilitators in 
the digital era. 

3 SURVEY 
In fall 2020, the project team conducted an online survey among teachers of the district of Marburg-
Biedenkopf, Hesse / Germany. The goal was to find a suitable workshop format that fits into teachers’ 
work life and allows the majority of teachers employed in the district to participate. On top of that, the 
survey was used to determine the status-quo in the district concerning the use of digital support in 
teaching and the dissemination of information on the Robotikum3. The invitation to participate was sent 
via email to all 24 middle & high schools in the district Marburg-Biedenkopf, asking them to distribute 
the survey-link among their teachers. 524 teachers participated in the survey (Figure 1), 41 of which 
completed all questions. Their age ranged from 20 to 60+ years old. The majority was between 30-40 
years (15 participants) and 40-50 years (11 participants). Both genders were almost equally present 
with 22 identifying as male, 20 as female and 10 opting out. 

 
Figure 1: Sociodemographic breakdown (age and gender).  

Besides the sociodemographic information on age and gender, the questionnaire gathered information 
on the teaching subjects of the participating informants (Figure 2). German teachers usually have to be 
trained in at least two subjects. The range of subjects therefore was quite large (21 in total), however 
the core subjects German (14) and Maths (16) were predominant with physics (10) a close third. Other 
 
3 Robotikum is the name of the workshop concept for school children. Students are trained in block programming of NAO robots 

during a one-to-three day workshop [5].  
4 The initial participant count was 58 teachers, however, six of the entries had to be excluded due to the fact that they only read the 

introductory page and agreed to participate but never answered any of the questions that followed. 
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subjects were for instance English, Physical Education (each 8) and computer science (6) or Chemistry 
and Biology (each 5). However, it should also be mentioned that a rather large part of the submissions 
chose not to answer this question (11).  

 
Figure 2: Breakdown of school subjects. 

The reasoning behind this question was to determine whether specific school subjects predominate (i.e. 
STEM-field / sciences). Should this assumption have proven right, one could have concurred that 
interest in the offered workshop might also be higher for a specific group of teachers. The results of this 
question have indeed shown a slight favoring of STEM-subjects in the participant pool. 

In the questionnaire, informants were asked about their willingness to invest time for preparation of the 
training at home. The team wanted to determine whether using the inverted classroom model was an 
option for this teacher training. Background here is that the workshops for students are partially inverted. 
This means that students have to work through an online preparatory course in MOOC-format (Massive 
Open Online Course). This course, called RoboBase, contains introductory information about humanoid 
robots, the visual code editor used for programming the robots type NAO and simple applications. For 
university students, the course is called RoboTeach and additional chapters about media-didactic theory 
and ethical implications are included.  

The feedback from the informants showed a tendency towards an unwillingness to afford a greater 
amount of time to preparatory work on top of the coaching as the majority identified their willingness as 
medium (22) and 13 more teachers as rather low or very low (Figure 3).  

 
Figure 3: Willingness to do preparatory work for the training. 

To design an adequate workshop for the professional development of teachers, a key aspect is 
knowledge about the current dissemination of digital support in teaching as well as the actually used 
tools and methods. To gain insights into this area, participants were asked if they use digital elements 
in their teaching and if not, why. The following diagram shows the result of this question with yes being 
the dominant answer (Figure 4). 
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Figure 4: Use of digital elements in teaching. 

Furthermore, the teachers that answered yes (42) were given the opportunity to specify the digital 
elements they use. Here the results showed a great variety (Table 1)5. Nevertheless, the answers make 
clear that the informants predominantly thought about digital devices such as tablets, more specifically 
iPads6, as well as computers, laptops7 and smartphones (29). Projectors (10) and e-learning platforms, 
applications and OER (Open Educational Resources) were also named quite frequently (in total 17). 
Videos were mentioned as well, either production (2) or consumption (7). However, makerspaces or 
programmable devices, such as Lego Mindstorm, Arduino, Calliope or Raspberry Pi to name but a few, 
were seldom mentioned and do not seem to belong to the standard repertoire of the teachers that 
participated in this survey. It seems to be a fair assumption that pedagogical concepts based on utilizing 
these devices, are still rather project based or part of extra-curricular activities in clubs or project weeks 
etc.  

Table 1: Top 5 digital elements used in class. 

Digital element Num. of answers 
Tablets 14 
Learning platform / app 14 
Projector 10 
Laptops 8 
Videos / Movies (watch) 7 

The core question of the survey was concerned with different options of workshop formats with the aim 
to determine the most suitable format for a teacher’s work life. As there is an infinite amount of different 
workshop formats possible when combining different lengths of the meetings with a certain number of 
meetings, the project team had to decide on specific formats which represent different options and differ 
from each other significantly. The formats were based on several factors: 

• Content constraints: The workshop needs to relay certain knowledge and skills and therefore a 
minimum duration to cover all topics had to be guaranteed. 

• Regulations for professional development of school teachers: The ministry of education demands 
teachers to take professional development courses outside their teaching hours. The premise is 
to cancel as few classes as possible. 

• Informal talks with teachers: During the Robotikum the supervising teachers were informally 
asked about their attitude towards time, duration, location, regulations, etc. of teacher training to 
gain first insights. For example, teachers noted that on Mondays or Fridays it is easier to find a 
substitute teacher in order to undergo professional development. 

• Time constraints: Teachers are quite busy during weekdays, teaching at least in the morning and 
in the afternoon teaching again or preparing for future classes or correcting tests and exams. 

 
5 The second part of the question took on the form of an open question with free text input. For Table 1, the answers were clustered 

and categorized. 
6 Tablets and among them iPads are widespread at German schools. Reasons for this development are that Apple for instance offers 

a closed system which is quite stable and exhibits a greater match of hardware and software, minimizing maintenance and training 
efforts. In Germany, districts or other political equivalents are financially responsible for all public schools within their region. These 
governmental institutions spent the majority of their financial resources for education rather on hardware than on staff. This is due 
to the fact that quite often the eligible costs in public funding focus more on infrastructure. Furthermore, costs for hardware do not 
represent ongoing costs in their yearly budgets. Plainly said, it is easier to calculate the cost for buying devices than for maintaining 
the devices on an operational level.  

7 In Germany, some schools have implemented so-called laptop classes, meaning each student has an own device for educational 
purposes. 
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Actually, teachers’ available time seems to be limited to the weekends, which in turn should be 
reserved for relaxation and family time.  

This led to the following three formats: The first format proposed a workshop for three consecutive days 
spanning four to six hours (black), the second one suggested a two day workshop spanning six to eight 
hours with a one week break in between the two meetings (orange) and the third option offered a six 
week course with a meeting once a week of three hours (gray). Each of these formats has its advantages 
and disadvantages. The first one could be carried out within a single week and teachers could teach 
their classes in the morning and participate in the workshop in the afternoon. However, it is quite a lot 
of material to be taught in three consecutive days and the teachers will barely have time to prepare or 
review material in between the meetings. The second format, in turn, offers teachers exactly that, 
material can be reviewed between the sessions and questioned solved right away. The flipside is that it 
spans over a week and the session durations are longer, meaning it would have to take place Monday 
or Friday afternoon or even on the weekend. The last format gives more than enough time to review the 
material, try things out with the robot, and dive deeper at home, but spans over quite some time which 
might lead to more repetition during the sessions. Due to the positives and negatives each option entails, 
the project team wanted to confirm with the target group, what format suits them best. The following 
figure (Figure 5) shows the results of this query.  

 
Figure 5: Breakdown of preference for workshop format. 

Unfortunately, the results of these survey questions were not as conclusive as the project team would 
have hoped. However, the tendency leaned towards a preference of a shorter consecutive time span, 
with the 3-day format receiving 24 positive votes (approve & strongly approve) and the 2-day format 
receiving 23 positive votes, while the weekly format received more negative than positive votes (26 
negative compared to 15 positive). The neutral answers ranged between 8 and 11 informants (~15% to 
~21%), additionally, around 6% or in integers three informants chose not to answer this question. This 
rather large number of undecided teachers made a confident, evidence based decision about the 
workshop format quite difficult. Nonetheless, the project team has developed a format which will be 
offered summer / fall 2021. The tendencies visible in this survey as well as the additional comments of 
teachers in the questionnaire and during seven semi-structured interviews with teachers were taken into 
consideration and influenced the development of the workshop format. 

4 THE WORKSHOP  
Based on the results from the survey, the project team decided to develop and offer not just a ‘one-size-
fits-all’ format for the professional development workshop but to give participants the choice between 
two different formats and offering an optional MOOC providing further as well as supporting information.  

4.1 Optional MOOC 
As the majority of teachers that participated in the survey and the interviews showed very little interest 
in any preparatory work additionally to the in-person workshop, the team decided to offer only an optional 
online course [6] in MOOC-format alongside the in-person workshops. This course will not be used as 
knowledge base or starting point for the workshops but rather serves a support function for a sustainable 
development. Teachers who are interested in getting to know the robot before the workshop or want to 
gain additional background knowledge about humanoid robots can use this MOOC as a concise starting 
point or, later on, to refresh the newly learnt skills form the in-person workshop, for instance before the 
first in-class use of robots. 
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This online course consists of four chapters (not including the introductory chapter). The first chapter 
provides an overview of humanoid robots and looks at various types and application fields. The next 
one is roboethics that deals with the ethical implications brought on by the development of artificial 
intelligence (AI) and robots. The goal is to raise a number of possible issues and discuss ethical 
dilemmas that might arise in the future. The third chapter “Robotics & Didactics” introduces the German 
KMK Strategy “Education in the Digital World” and presents relevant educational approaches, didactic 
theories as well as examples of how to use robots in class environments (educational robotics). The last 
chapter “Further Information” contains information about the creation of flowcharts for applications, 
copyright material, the difference between block-based and textual programming as well as useful links 
for example to the official NAO robot documentation. 

4.2 In-person Workshop 
While both workshop concepts have a duration of 12-16 hours, the first one spans over three 
consecutive days (with each four to six hours) and the second one spans over 2 weeks with one meeting 
a week (six to eight hours). The workshop mixes content-delivery to demonstrate the different functions 
and the programming of NAO as well as hands-on practices in form of programming applications for the 
robot.  

 
Figure 6: Breakdown of 3-day workshop content. 

 
Figure 7: Breakdown of 2-day workshop content. 

During the in-person workshop, the participants (e.g. teachers) are introduced to programming NAO 
robots via block programming with the software Choregraphe, a visual programming environment similar 
to Scratch. The workshop does not only focus on how to program the robot but also on issues and / or 
flaws that the robot has. Another topic are dialog structures and rules that are used to create human-
robot-interactions. Furthermore, the workshop explains robot movement in form of animations or 
locomotion as well as the use of tactile sensors and cameras NAO possesses. Roughly the last third of 
the workshop is used to focus on more general topics concerning the robot. Part of this is 
troubleshooting, further information on what to keep in mind when working with the robot and the use of 
humanoid robots, and especially NAO robots, in the classroom. The latter refers to the Robotikum 
concept as well as the so-called MicroProjects, small teaching units for specific school subject such as 
English, Math, Music class etc. Furthermore, at the end of the in-person workshop, a dedicated timeslot 
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(~1 h) is blocked to focus on the participants’ needs and desires. This means to discuss the remaining 
questions, to resolve problems or even to dive deeper into specifics ot the programming of NAO. 

Both workshop options cover the same topics and are laid out to span for roughly the same amount of 
time. Even though teachers voted more or less equally for both formats, the research team prefers the 
2-day options (with one week in between) as it offers participants time to think and reflect about what 
they learned and even gives them the opportunity to try things out by themselves using the software 
Choregraphe and / or a NAO robot8. 

4.3 ILOs 
The workshop aims at introducing educational robotics including the handling of humanoid robots, using 
the example of NAO robots. By conveying basic knowledge in block programming to further an 
understanding of algorithms and program structures, this new technology is demystified. Teachers 
equipped with this knowledge can handle even future new technological developments more 
competently and without fear, assessing the possibilities and pitfalls from an educated perspective. 
Through the self-efficacy gained within this professional development course, teachers are enabled to 
evaluate technological innovations for their educational, didactic and pedagogical value. That in turn 
opens new teaching perspectives and supports an effective incorporation of digitalization into teaching 
concepts. Showing possibilities for productive in-class use can supplement teachers’ didactic and 
pedagogical toolbox, enabling innovative teaching and learning projects [7, 8]. 

5 OUTLOOK 
The project team currently develops the optional MOOC into a self-guided online course that integrates 
all the information from the in-person workshop described above into the online course. This enables 
teachers to complete this workshop / training fully remote, which can be a huge benefit as could be 
noticed during the pandemic. Furthermore, this online course will also be available after the state-
financed project RoboPraX9 is concluded, in comparison to the in-person workshops that can only be 
offered as long as the project runs. This enhanced course will therefore serve sustainability goals for 
public funding. It will be supplemented by additional material such as a textbook, workbooks, sample 
solutions, YouTube videos [9] and helpful handouts about troubleshooting and the general features of 
NAO. Besides the aforementioned topics (information on humanoid robots, ethical aspects of AI and 
robotics, didactic concepts underlying educational robotics), the course will offer a comprehensive video-
based block programming training with Choregraphe as well as work-along robot exercises. 
Furthermore, the general structure of the Robotikum, the general workshop concepts and MicroProjects 
will be introduced and explained. 

The MircoProjects are an additional element, a building block so to speak for supporting sustainability 
and curricular inclusion of educational robotics into school and university programs. The project team 
has worked with the teaching degree students that took part in the course RoboTeach to create small 
teaching units for individual subjects, incorporating educational robotics into topics from the core 
teaching curriculum. Each topic is supplemented by a programming part including humanoid robots of 
the type NAO in a pedagogical meaningful way. These teaching and learning units are freely available 
to teachers as OER and will also be available after the conclusion of the research project RoboPraX. 

Furthermore, the team plans two pilots of the in-person workshop with teachers from two different 
schools in two adjacent districts10 for summer and fall 2021. These trial installments will be evaluated 
based on interviews with the participants, online questionnaires, frequent feedback sessions and 
participatory observations during the workshop. The evidence gathered during these two trials will serve 
as basis for further adjustments of the final online course and further in-person installments. Recently, 
a second district, the district Lahn-Dill, joined the project cooperation. This district plans on training a 
number of multipliers (teachers and employees of the district media center) which then in turn will train 
teachers working within the district in educational robotics. Therefore, it is paramount to refine the online 

 
8 The software Choregaphe offers a virtual robot (an emulator) to give users the opportunity to prototype or simply test an application 

on a virtual NAO robot without being connected to a real robot. This has the advantage that the robot application can be programmed 
and tested in a safe environment. 

9 RoboPraX received three years of funding (March 2019 to February 2022) by the German Federal Ministry of Education and 
Research (BMBF – Bundesministerium für Bildung und Forschung). 

10 District Marburg-Biedenkopf and the Lahn-Dill District 
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and in person workshop concept, enabling the cooperating districts to continue the work started during 
the research project RoboPraX and opening new possibilities to join in for other educational institutions. 
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Abstract 
In this study, the digital literacy of students of linguistic areas is associated with the development of 
their professional and functional literacy. The purpose of this study is to develop a conceptual model of 
digital literacy of the university students of linguistic direction. 

The objectives of the research are to analyze the content of scientific literature sources in the field of 
digital competence and to clarify the structure, levels and their content in the formulation of digital 
competence of university students of linguistic direction. 

The research methodology is based on a competence-based approach to the organization of the 
content of training and the development of ICT competence of students of the linguistic direction. The 
conducted research has shown that the concept and the term "digital competence" are not enough 
researched in relation to the ICT training of students of the linguistic direction. The study offers a 
clarification of the concept of "digital competence" in comparison with the term "information and 
communication competence", and also describes the levels of formation of digital competence. Each 
level is presented in a meaningful way, and didactic forms of assessment of the formation of each 
level of digital competence are indicated. The levels are combined in the structure of digital literacy 
and are presented in the form of a conceptual model of digital literacy of university students of the 
linguistic direction. This research took place over a period of five years. During the experimental part 
of the study, students of linguistic direction of 4 universities and 8 teachers took part. 

The results of the study allowed us to give a theoretical justification for the ICT training of students of 
linguistic areas regarding the organization of competence-oriented content. The features of the content 
of digital literacy in relation to the professional and career interests of students were identified. The 
obtained data allowed us to develop a theoretical model of digital literacy of students of linguistic 
areas, to determine the structure and content of ICT competence, as well as its relationship with the 
development of flexible skills. 

The conclusions of the study consist of theoretical and practical recommendations for the 
implementation of ICT training for students of linguistic areas. The main components in the structure of 
the development of digital literacy in practical educational and professional activities were identified in 
the course and result of this study. The pedagogical method of case technology, content analysis of 
pragmatic, professional and scientific discourse, the organization of a personal educational 
environment in the information space and the acquisition of flexible skills based on the development of 
digital literacy of students were used. 

In conclusion, it should be noted that the development of digital literacy and ICT training are 
interrelated processes: without a certain level of digital literacy the rational development and use of 
digital competences cannot be implemented, while only using ICT competence a higher level of digital 
and functional literacy may be developed, as this process is associated with acquisition activity and 
personal experience. 

Keywords: Digital literacy, flexible skills, ICT competence, functional literacy, competence approach. 

1 INTRODUCTION  
The ability of a person to successful engage in a particular practical activity is designated by such 
categories as «literacy», «qualification», «competence», «education». Each of these categories is now 
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used both in practice and in theoretical research, representing the facets of this ability. The key among 
them is literacy, since it consists of knowledge, skills and abilities that consist in the ability to operate 
with the sign systems of artificial and natural languages when perceiving and performing tasks; this is 
the ability of a modern person to act in accordance with the objective logic of the surrounding objective 
world and achieve their goals [1]. The concept of literacy both in our country and abroad developed in 
accordance with the needs of society, production-from the simplest skills (reading, writing, counting) 
up to the possession of a minimum of socially necessary knowledge and skills (functional literacy) [2]. 
In this regard, derivative terms began to appear, such as «library and bibliographic literacy», 
«economic literacy», «information literacy», «computer literacy», «digital literacy», «legal literacy». 

The importance of digital information skills requires the continuous development of digital literacy 
among the citizens of the modern world [3]. So, digital literacy is a fairly important education of the 
individual, it has an impact on all areas of human life and professional activity. But what does this 
concept include in the modern world? All researchers say that it is impossible to identify ordinary 
literacy and digital literacy. Digital literacy allows a person who has it to be intellectually mobile, to 
interact with people in a way that a person who only has traditional literacy cannot do [4]. For the first 
time, the concept of "digital literacy" was introduced by Paul Gilster in 1997, who considered it as the 
ability to perceive information provided in a wide range of sources and in a variety of different formats, 
to use it with the help of computers. According to P. Gilster, currently working on the Internet with 
hypertext, which offers the ability to quickly move from one resource to another, contributes to the 
emergence of new patterns of behavior, changing the way a person acts when communicating. There 
is a network thinking, the main characteristic of which can be called a high degree of information and 
communication activity. 

The skills of effective use of information technologies are also called digital competencies. These 
include the search for information in a variety of sources, the use of digital devices and the 
functionality of social networks, purchases on the Internet, making financial transactions using 
technology, the production of media content, device synchronization, and critical perception of 
information. Digital security refers to the basics of network security within the framework of digital 
literacy, which include the protection of personal data, the formation of strong passwords, access only 
to legal content, network etiquette, reputation in the network, the creation of backup copies of 
information, storage.  

In this study, the digital literacy of students of linguistic areas is associated with the development of 
their professional and functional literacy. The purpose of this research is to develop a conceptual 
model of digital literacy of students of the linguistic direction of the university. The objectives of the 
research are to analyze the content of sources of scientific literature in the field of digital competence 
and to clarify the structure, levels and their content in the formation of digital competence of students 
of higher educational institutions of the linguistic direction. 

2 METHODOLOGY 
Digital literacy contains the following components: computer literacy, information literacy, 
communication literacy, media literacy and technological innovation literacy. The most important and 
common digital competencies for all students (regardless of the level of knowledge of information and 
computer technologies) are such skills as the creation of information (content), communication 
exchange in a local or global network, access to information, critical assessment of the truth of the 
information found, management, support of information and computer technologies, the use of the 
Web environment for any of the spheres of human activity (study, recreation, work) [5, 6]. Each of 
these skills is associated with professional competencies, which allows us to conclude that digital 
literacy is in demand in the same way as traditional literacy (reading, writing, math skills, social 
behavior management). We suggest using the following definition: digital literacy - knowledge, skills 
and motivation in the development, safe and effective use and application of digital information and 
resources. Digital literacy involves the acquisition of knowledge, consolidation, development and 
effective use of skills and abilities. Consider the levels in the structure of digital literacy: 1) cognitive 
level; 2) activity level; 3) motivational level. 

The cognitive component of the digital literacy structure is characterized by a system of applied 
knowledge that is the core of digital literacy. The activity component contains skills, skills for effective 
implementation of basic operations of independent work with digital resources, as well as ways of 
planning and solving tasks using digital data and resources [7]. The focus on creating a conscious 
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human need for competent use of the digital environment characterizes the motivational component of 
digital literacy [8]. 

In the concept of "digital literacy" there are six main skills:  

• to find the necessary information on the Internet and be able to assess its reliability and quality;  

• to analyse the problem and select the digital tools that will be able to find a solution;  
• to continuously learn throughout your life, using the availability of information;  
• to evaluate the constantly changing technological tools and choose the most suitable ones for 

solving a particular problem;  

• to learning and adapting to work successfully with constantly updated digital tools;  

• to solve the problem, combine with each other and customize a variety of technological tools. 

Accordingly to the current level of use of technology, as well as favorable conditions for the 
development of a literate society, we believe that digital literacy of young people needs to be 
improved. The complexity of the modern information world is that the availability of technology and the 
ability to search for the right information do not provide students with the skills necessary for a 
successful existence in a digital society. Confident students who use technology often overestimate 
their skills. The formation and development of digital literacy should provide students with skills that 
are not only necessary, but also in demand [9]. The use of digital educational resources can become 
an effective tool for teaching, educating and developing students and preparing them for life in a digital 
society. Specially designed programs and activities for children and adolescents on the formation and 
development of digital literacy are necessary. Digital literacy is an essential skill, which in the twenty-
first century is no less necessary for success than the ability to think critically, as well as the ability to 
solve problems, cooperate and communicate with each other [10]. A person with digital literacy can 
select the information he needs from the huge data streams on the Internet, he understands how the 
virtual world works, and is able to be safe in a digital environment. Digital literacy of a university 
student is a personal education of a subject that includes the following components: a system of 
knowledge, skills and abilities in the use of digital resources and digital information, positive motivation 
for digital activity, positive experience in the network; allowing you to find, evaluate, use, distribute and 
create content using modern information technologies. The recommended inclusion of digital literacy 
programs in the university education of linguists will allow students to consciously choose relevant 
information from a large stream, understand how the virtual world works, and not put themselves in 
danger in a digital environment [12, 13]. 

The research methodology in our study is based on the competence-based approach to the 
organization of the teaching content and the development of the ICT competence of students of the 
linguistic direction. The conducted research has shown that the concept and the term «digital 
competence» are insufficiently studied in relation to the ICT training of students of the linguistic 
direction. The study offers a clarification of the concept of «digital competence» in comparison with the 
term «information and communication competence», and also describes the levels of formation of 
digital competence. Each level is presented in a meaningful way, and didactic forms of assessment of 
the formation of each level of digital competence are indicated. The levels are combined in the 
structure of digital literacy and are presented in the form of a conceptual model of digital literacy of 
students of higher educational institutions of the linguistic direction. This study was conducted over a 
period of five years. The experimental part of the study was attended by students of the linguistic 
direction of 4 universities and 8 teachers. 

In addition to the general universal competencies that any modern person should possess, a student 
of the linguistic direction should be able to use information technologies in their professional activities. 
For the formation of such competencies and their development, the courses «Information Processes in 
Linguistics», «Information Technologies in Translation Practice», «Information Technologies in 
Pedagogical Activity» were used in our study.  

The basic and main discipline that forms the digital literacy of future bachelors of linguistics in our 
study is the discipline «Information Processes in Linguistics». When studying the discipline 
«Information processes in linguistics» by students of linguistic specialties, the work program provides 
for the study of 5 topics:  

1 Information and communication technologies in linguistics.  
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2 Organization of linguistic research in the context of the use of information and communication 
technologies. 

3 Software linguistic tools.  
4 Computer testing. 
5 Remote technologies.  

Classes are held in the form of lectures and laboratory and practical work. Lectures are devoted to the 
theoretical part of the course and cover issues related to the concept and features of the process of 
digitalization of education, the use of ICT in the cognitive activity of students, the many functions of 
ICT in the educational process, ICT in the implementation of various learning models, software and 
pedagogical tools, control systems and simulators, the mission and features of distance education in 
the context of digitalization of education, and so on. All lectures are accompanied by computer 
presentations, active teaching methods are used: conversations, examples and analysis of practical 
situations related to the introduction of ICT tools in the educational process, student reports with their 
subsequent discussion. In the laboratory and practical classes, students’ activities are aimed at 
mastering effective techniques and methods of practical application of ICT. On the first topic, practical 
work is not provided, but as an independent work, students consider the goals and objectives of using 
information and communication technologies in linguistics and prepare reports, get acquainted with 
technologies designed to facilitate the study of foreign languages – dictionaries, simulators, textbooks, 
as well as with translators, programs that are designed to facilitate the performance of everyday work 
duties related to managerial and linguistic professional activities. 

The topic «Software linguistic tools» is the most voluminous and interesting to study, since it covers 
the entire range of computer programs and technologies used in teaching. Presentations for lectures, 
multimedia programs, electronic textbooks, simulators – this is not a complete list of those pedagogical 
software tools that can be used in a foreign language. Students compare ready-made software 
products, determine their place in the process of linguistic research, and learn to conduct an 
examination of electronic learning resources. 

As a laboratory workshop, it is proposed to develop its own software tool for educational purposes, 
dedicated to the process of learning foreign languages. During the term, students complete a project-
elements of an educational and methodological complex, including electronic textbooks, tests, 
presentations, etc. The topic of development can be suggested by the teacher, or it can be chosen by 
the student based on his scientific and educational preferences, but in any case it should be related to 
linguistic education. The success of using the new generation of teaching tools in educational 
institutions is largely determined by their capabilities, content and, most importantly, the availability of 
methodological documentation.  

The aim of the students’ digital literacy development is realized via the content of its components, 
outlined above (computer literacy, information literacy, communication literacy, media and 
technological innovation literacy). 

The objectives in the process of the students’ digital literacy development are: 

1 Using the means of searching and selecting information on the Internet.  
2 Analysis of ready-made electronic textbooks.  
3 Development of a project of one’s own linguistic research. 
4 Development of educational and methodological documentation on the use of research results 

and creation of a project presentation.  

The main stages of the development of electronic means for linguistic purposes include: 

1 Analysis of the technical and software tools available at the university; 
2 Analysis of the content of linguistic professional activity, identification of those sections and 

topics in the study of which it is permissible to use ICT, where the use of ICT significantly 
increases the level of visibility, uses the ability to simulate activities or automates the control 
process (especially when studying complex sections and topics), improves the quality and 
efficiency of the linguist.  

3 Study and analysis of the best practices in the field of ICT technologies.  
4 Formation of the structure, composition and content of electronic means of linguistic purpose.  
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5 Accounting and verification of the implementation of a set of special requirements for the 
developed electronic means of educational purposes, for example, psychological and 
pedagogical, technical, ergonomic, aesthetic requirements, requirements for documentation.  

6 Scenario development. The functions of the software tool and the student-user during the use of 
the electronic tool for linguistic purposes are considered.  

7 The actual stage of creating electronic means of linguistic purpose, the choice of ICT (tool 
systems, shells, educational platforms) that allow you to implement your plans. Creation of 
electronic linguistic tools and their debugging. A desirable display for more experienced 
colleagues who have experience with ICT in the classroom. 

8 Development of a methodology for the use of an electronic tool for linguistic purposes in the 
chosen field of linguistic research, writing an abstract for its use, which specifies the purpose of 
the application, the forms of conducting classes with its use.  

9 Analysis and adjustment of scenarios and programs in accordance with comments and 
implementation results.  

10 Preparation of methodological documentation for practical use.  

Next, students move on to the topic «Computer testing», study the features of computer tests 
compared to paper tests, and develop a test for their software tool using a test shell. When studying 
the topic "Distance technologies". The mission, goals, target priorities of this type of education, the 
model of developing the company’s information strategy and the simulation model of forming and 
implementing distance education in this model are considered. Considering that, remote technologies 
are the interaction of users with each other at a distance, reflecting all the components inherent in the 
educational process (goals, content, methods, organizational forms, digital means of interaction), 
information technologies in remote digital communication are the leading means. 

One of the main tasks of education today is to make the learning process interesting, dynamic and 
modern. The use of modern technologies – information and communication, multimedia and 
interactive – contributes to the achievement of this goal. Interactivity (in the context of an information 
system) is the ability of an information and communication system to respond differently to any user 
actions in active mode. IT is a prerequisite for the functioning of a highly effective learning model, the 
main goal of which is the active involvement of each of the students in the educational and research 
processes. The use of the latest technologies in training increases the visibility, facilitates the 
perception of the material. This has a positive effect on the motivation of students and the overall 
effectiveness of the educational process. 

At the end of work on the project, it is publicly defended using presentation tools, which allows you to 
further motivate students to perform high-quality work, since the development will be evaluated not 
only by the teacher, but also by classmates. In addition, the skills of public speaking with the use of 
presentations are further improved, which is important for the future linguist. In contrast to educational 
and research activities, the main result of which is the achievement of the truth, the work on the project 
is aimed at a comprehensive and systematic study of the problem and involves obtaining a practical 
result – an educational product.  

Thus, the study of the discipline «Information Processes in Linguistics» prepares future Bachelors of 
Linguistics to use ICT at all stages of the design of the educational process, in which the use of 
electronic means for educational purposes will take a crucial place in providing clarity, improving the 
means of linguistic research and current control of the level of development of computer literacy. 

3 RESULTS 
The results of the study allowed us to give a theoretical justification for the ICT training of students of 
linguistic areas in terms of the organization of competence-oriented content. The features of the 
content of digital literacy in relation to the professional and career interests of students are revealed. 
The obtained data allowed us to develop a theoretical model of digital literacy of students of linguistic 
areas, to determine the structure and content of ICT competence, as well as its relationship with the 
development of flexible skills 

Digital literacy contributes to successful learning: learners gain easier access to information as the 
volume of digital storage databases grows, making it easier to access than working with traditional, 
paper-based learning resources. A component of digital literacy is also the management information 
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provided to students and used by them in private life when they join online communities and work with 
various networks. On the other hand, integrated and evaluative information becomes part of the skills 
learned by students when the teacher acts as an expert in evaluating information, showing students 
the differences between reliable and useless digital resources.  

The structure of digital competence includes four components: knowledge; skills and abilities; motivation; 
responsibility (including, among other things, security). Each of the components can be implemented in 
different areas of activity on the Internet (working with content, communication, techno sphere, 
consumption) to varying degrees. Accordingly, four types of digital competence were identified:  

• information and media competence – knowledge, skills, motivation and responsibility related to 
the search, understanding, organization, archiving of digital information and its critical 
understanding, as well as the creation of information objects using digital resources (text, visual, 
audio and video);  

• communication competence – knowledge, skills, motivation and responsibility required for 
various forms of communication (e-mail, chats, blogs, forums, social networks, etc.) and for 
various purposes;  

• technical competence – knowledge, skills, motivation and responsibility to effectively and safely 
use technical and software tools for solving various problems, including the use of computer 
networks, cloud services, etc.;  

• consumer competence – knowledge, skills, motivation and responsibility, allows us to solve with 
the help of digital devices and the Internet a variety of everyday tasks related to specific 
situations, involving the satisfaction of different needs. 

The constant presence on the Internet, in the field of hypertext, which makes it possible to quickly 
navigate from one resource to another, forms new patterns of human behavior, methods of searching for 
information, and features of communication. This leads to the formation of network thinking, the main 
feature of which is a high degree of information and communication activity. In the structure of the model 
of digital literacy (Fig. 1) the social and communicative aspects of human activity is emphasized. 

 
Fig. 1 – The Model of Digital Literacy of the student 

Digitalization of education involves the use of mobile and Internet technologies by students, expanding 
the horizons of their knowledge, making them limitless. The productive use of digital technologies, the 
inclusion of students in independent search, selection of information, participation in project activities 
forms their flexible skills. An important role in this process is the use of the student’s personal 
educational environment in the information space of the university. In our study, we used the 
advantages of such an educational environment, which includes educational resources, interactive 
learning technologies, electronic textbooks, online e-learning courses on various platforms, and their 
own digital profiles in the electronic information space of the university. 

In our study, we identify the following skills as criteria for achieving digital literacy of students of the 
linguistic direction:  

• media literacy;  

• skills in finding the necessary information and tools for working with it, the ability to quickly 
master these tools (information literacy);  

• communication skills with other users (communication competence);  

• skills in the production of information in its various forms and formats (creative competence); 

Digital literacy 

media information computer technological 
innovation 

communication 
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• skills of working with computer linguistics (computer literacy). 

4 CONCLUSIONS 
Today, there are three main areas of digital literacy: universal literacy – familiarity with basic tools 
(such as office productivity software, image processing, cloud applications and content, and tools for 
creating web content); creative literacy – covers all aspects of the previous model, adding more 
complex technical skills (video production, audio production, animation, programming); literacy by 
discipline: spread across different disciplines in different ways that are appropriate for each learning 
context, such as business courses that focus on computer-based human interaction. Higher education 
institutions should prepare students for a future in which learning new digital tools becomes an intuitive 
process. Digital literacy will become a mandatory skill in the workplace, and all students will need a 
high degree of digital literacy to get a job, keep it and earn a promotion. Digital literacy is promoted by 
various skills. In addition to technical skills, it brings with it a number of so-called "soft" skills that are 
becoming increasingly important in the workplace. In fact, training in interpersonal communication 
skills becomes a priority. Other soft skills include: creativity, persuasion, collaboration, adaptability, 
time management. There are also the necessary complex "hard" skills: cloud computing, artificial 
intelligence, analytical reasoning, people management, UX design. 

The development of digital literacy in combination with the chosen profession can help employees and 
candidates for the position, as it develops the "hard" and "soft" skills that are required by the employer. 
Digital literacy is a direct path to becoming a competitive candidate in today's labor market. 

In the course and as a result of this study, the main components in the structure of digital literacy 
development in the practical educational and professional activities of university students of the 
linguistic direction were identified. 
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SHOW ME THE WORLD – USE AND FUNCTIONS OF GESTURES 
WITH MATHCITYMAP 

Simone Jablonski 
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Abstract 
With the idea of the embodiment of mind, the cognitive unconscious and the metaphorical thought, it 
can be concluded that „human beings conceptualize abstract concepts in concrete terms, using ideas 
and modes of reasoning grounded in the sensory-motor system. The mechanism by which the 
abstract is comprehended in terms of the concrete is called conceptual metaphor. Mathematical 
thought also makes use of conceptual metaphor, as when we conceptualize numbers as points on a 
line.” [1; p. 5]. 

From this embodied perspective, gestures, i.e. „hand movements that co-occur with speech” [2; p. 4], 
play an important role in the learning and teaching of mathematics concepts. “Children can express 
thoughts in gesture that they don’t even know they have. And those thoughts tend to be on the cutting 
edge of their knowledge” [2; p. 116]. Gestures seem to play a crucial role when language is limited, for 
example in reasoning or when describing from memory.  

Also, when it comes to the translation of mathematics contents into the real world and vice versa, i.e. 
in a modelling cycle [3], „[g]esturing may make it easier to link a speaker’s words to the world. […] 
linking words and phrases to real-world objects, is required for comprehension. Once a word is 
indexed to an object, the listener’s knowledge of that particular object can guide his or her 
interpretation of the language” [2; p. 163]. 

Hypothetically, the interface of learning mathematics and real world experiences forces and supports 
the use of gestures. One possibility to lead students in this interface is the idea of outdoor 
mathematics by means of the system MathCityMap. Its basic idea is a mathematical walk in the 
environment during which real problems are discovered and solved mathematically. This walk is 
supported by a smartphone app [4]. The role of gestures in the setting of MathCityMap is the scope of 
the pilot study presented in this paper. 

The related research question is answered in an explorative approach. Two students solve seven 
MathCityMap outdoor mathematics tasks. Hereby they are accompanied with their solving processes 
being recorded. In this paper, the focus is on one of the solved tasks. Their gesture while 
communicating about the task is analyzed in two ways. Firstly, it is examined in how far the use of 
mathematics at real world object leads to different types of gestures. According to [5], iconic, 
metaphorical, deictic and beat gestures can be distinguished, whereby it is assumed that especially 
iconic gestures, i.e. representing “body movements, movements of objects or people in space, and 
shapes of objects or people” [2; p. 7], and deictic gestures, i.e. “gestures used to indicate objects, 
people, and locations in the real world” [2; p. 7], will be observed in the outdoor context.  Secondly, the 
different cognitive functions of gestures are taken into consideration in this outdoor mathematics 
setting [6] [7]: 

• Activating Spatial Information, i.e. focus on different/new information 

• Manipulating Spatial Information, i.e. rearrange, translate, rotate, invert  
• Structuring Spatial Information, i.e. organize information for the act of speaking  

• Exploring Spatial Information, i.e. explore more complex situations and distinguish relevant and 
non-relevant information  

Both, types and functions of the gestures in the outdoor setting will be analyzed and presented in the 
paper also with regards to mathematical modelling activities. 

Keywords: Gestures, Outdoor Learning, MathCityMap, Math Trails, Embodiment. 
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1 THEORETICAL BACKGROUND 

1.1 Embodiment and Gestures 
During the last decades, the research interest on embodiment in mathematics education has 
increased. Its relevance comes from the idea that „human beings conceptualize abstract concepts in 
concrete terms, using ideas and modes of reasoning grounded in the sensory-motor system. The 
mechanism by which the abstract is comprehended in terms of the concrete is called conceptual 
metaphor. Mathematical thought also makes use of conceptual metaphor, as when we conceptualize 
numbers as points on a line.” [1; p. 5]. 

Being linked to the idea of an embodied mind, especially (unconscious) gestures as „hand movements 
that co-occur with speech” [2; p. 4] become relevant in the learning and teaching of mathematics 
concepts. “Children can express thoughts in gesture that they don’t even know they have. And those 
thoughts tend to be on the cutting edge of their knowledge” [2; p. 116]. Gestures seem to play a 
crucial role when language is limited, for example in reasoning or when describing from memory.  

Gestures may be used in different forms and fulfill different functions. According to [5], iconic, 
metaphorical, deictic and beat gestures can be distinguished (see Table 1). 

Table 1. Types of gestures and their explanations [2; p. 6ff.]. 

Gesture Explanation 
Iconic Movements of body, objects, people in space 

Shape of objects of people 

Metaphoric Gesture that represents an abstract idea rather than a 
concrete object 

Deictic Indicate people, objects and locations in the real world 

Beat Gestures that beat musical time 

Even though many gestures happen unconsciously, different cognitive functions of gestures [6] [7] can 
be observed and summarized as follows: 

• Activating Spatial Information, i.e. focus on different/new information 
• Manipulating Spatial Information, i.e. rearrange, translate, rotate, invert  

• Structuring Spatial Information, i.e. organize information for the act of speaking  
• Exploring Spatial Information, i.e. explore more complex situations and distinguish relevant and 

non-relevant information  

In research projects, the use of gestures is examined and analyzed in different (mathematical) 
learning contexts. Being relevant for the scope of this pilot study, the focus will be limited on 
mathematical modelling the outdoor learning context in the following. 

1.2 Mathematical Modelling and Outdoor Learning  
Mathematical modelling competence is defined as “the ability to identify relevant questions, variables, 
relations or assumptions in a given real world situation, to translate these into mathematics and to 
interpret and validate the solution of the resulting mathematical problem in relation to the given 
situation, as well as the ability to analyze or compare given models by investigating the assumptions 
being made, checking properties and scope of a given model etc.” [8; p. 12]. 

With this definition and in relation to the modelling cycle according to Blum and Leiss, it becomes 
obvious that there are several (in this modelling cycle seven) steps to be done before the modelling 
process is completed (see Fig. 1).  
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Figure 1. The modelling cycle according to [3] 

Especially when it comes to the translation of mathematics into the real world and vice versa, as it 
happens in the modelling cycle [3], „[g]esturing may make it easier to link a speaker’s words to the 
world. […] linking words and phrases to real-world objects, is required for comprehension. Once a 
word is indexed to an object, the listener’s knowledge of that particular object can guide his or her 
interpretation of the language” [2; p. 163]. Hypothetically, the interface of learning mathematics and 
real world experiences forces and supports the use of gestures.  

One possibility to lead students into this interface is the idea of outdoor mathematics by means of 
mathematics trails [9] or mathematical city walks [10]. Its basic idea is a mathematical walk in the 
environment by which real problems are discovered and solved mathematically. Usually, a map shows 
the places where exciting mathematics problems can be discovered, solved and discussed. The tasks 
of the math trail can only be solved on site through active mathematical actions, e.g. by measuring or 
counting [11].  

1.3 Research Question 
On a theoretical level, the embodied mind on the one hand and the outdoor activities related to real 
objects on the other hand seem to be related. Especially the context of mathematical modelling 
outdoors seems promising for the interplay with gestures. This can also be reflected in the different 
functions of gestures that resemble some modelling steps, i.e. the functions activating, manipulating, 
structuring and exploring can be related to the modelling step simplifying/structuring. Through the 
involvement of real objects and situations, it is assumed that especially iconic gestures and deictic 
gestures will be observed in the outdoor context. These hypotheses are the basis for the research 
question: 

Which types of gestures are used in an outdoor mathematical modelling context and what are their 
functions?  

2 METHODOLOGY 

2.1 The Pilot Study 
To answer the formulated research question in a pilot phase, a qualitative case study with two 
university students is conducted. The students come from the field of mathematics education. The 
students solve the modelling tasks in the real world. They participate in a 90-minutes math trail in 
December 2020. The study includes seven modelling tasks with objects located close to Bockenheim 
Campus of Goethe University Frankfurt. The study itself is organized with the system MathCityMap.  

MathCityMap is a digital tool that supports the organization and conduct of outdoor mathematics, i.e. 
math trails. It has been developed at Goethe University since 2012 and consists of two components: a 
web portal in which tasks can be created (see Fig. 2) and a smartphone app that guides students 
while running a trail through a map, the tasks, hints and an answer validation (see Fig. 3; [4]). 
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Figure 2. A task in the MathCityMap web portal. 

 
Figure 3. The map, task description, hint and answer validation in the MathCityMap app. 

Focusing on the characteristics of mathematical modelling, in particular the aspect that different 
models and necessary data have to be selected autonomously in order to work on a real problem can 
be emphasized by outdoor tasks. Through their nature as mathematical tasks using a real-life object, 
most outdoor tasks have a focus on the simplification and mathematization of the real situation in an 
adequate mathematical model, which correspond to steps 2 and 3 in the seven-step modelling cycle 
according to [3].  

The analysis of gestures happens on a qualitative level with a focus on a description of the context. In 
this context analysis, parts that are not explicit are interpreted by means of the context and used 
material [12]. To do so, the analysis follows different steps adapted by [12]: 

• Step 1: Within the video, a unit of analysis being relevant for the research topic is identified. 
• Step 2: In a first explanation, the mathematical content is identified. Afterwards, the identified 

unit is analysed and summarized. 

• Step 3: In the second explanation, further relevant units are identified focusing additionally on 
the mathematical concept. 

• Step 4: The final explanation combines all analysed units and allows a deeper analysis of the 
reconstruction of the mathematical content and concept.  
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2.2 Description of the Situation 
The analysis of the students’ gestures happens in this paper in the solving process of the task “Weight 
of the Stone”. The task is to determine the weight of a stone in tons, whereby it is known that 1m³ 
weighs 2.600 kilograms (see Fig. 4). 

 
Figure 4. Picture of the task “The Stone”. 

With respect of the modelling activities, the focus of the analysis of the students’ gestures is on the 
aspects of simplifying, structuring and mathematizing. For the use of gestures, these steps are 
interesting as the task can be solved in different ways, therefore, different mathematical models can 
be used to solve the problem. Here, the stone could be described by various geometric bodies, for 
example with the help of a cuboid, a cylinder or an ellipsoid. On the other hand, it is obvious that none 
of the models perfectly describes the stone’s shape. Outdoor mathematics therefore inevitably 
requires the simplification of real objects and thus the avoidance of minor deviations from the real 
mathematical geometric body, which incidentally does not exist in reality anyway. The choice of the 
mathematical model then influences the further mathematical procedure. If a cuboid is assumed as a 
model, the length, height and width must be determined. As soon as this choice is done, it is 
necessary to collect the data according to the chosen model. Being equipped with measuring material, 
the students can take real measurements and do not have to (solely) use estimations as it happens 
often in modelling tasks inside. Also in this mathematizing step, the students have to take into 
consideration which data can be measured and how inaccuracies might be compensated [13]. It can 
be assumed that these considerations evoke gestures during the discussions and considerations. 

3 RESULTS 

3.1 Description and Analysis of the Gestures 
Especially the first steps of the modelling process of the students are combined with the use of 
different gestures. After reading the task description, the students start describing the shape of the 
stone. From a mathematical point of view, it is their aim to simplify the complex situation and 
mathematize the situation. Hereby, the students start with simple characteristics of the stone, i.e. in 
unit 1: 
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S1: I would say yes; we have a nice straight area here. 

 
Figure 5. Gesture in unit 1. 

While describing this characteristic of the stone’s shape, the student S1 uses her flat hand and shows 
a repetitive vertical motion. It is assumed that her flat hand represents the straight area of the stone, 
whereby she demonstrates the higher dimension of the area through the repetitive movement of her 
hand (see Fig. 5). Thereby, the gesture can be interpreted as being iconic and for activating spatial 
information of the stone that can directly be recognized.  

The students continue and walk around the stone. Still they are searching for simplifications as in unit 
2. In addition, they are focusing on a discussion whether the possible simplifications would change the 
result significantly.  

S1: The corner on the right is missing, so to speak. [both S1 and S2 move their hand 
horizontally repetitively from left to right]  
S2: If we cut that off, maybe that's the upper one that fits in there. [S2 points to upper back edge 
of the stone and then to upper front edge of the stone] 
S2: So and so, then maybe the top and bottom as cuboids? [S2 moves hand first vertically, then 
horizontally; see Fig. 2] 
S1: Yes. The question is, does it make that much difference? If we go down like this a little bit 
from the height here and then over there […] the question is whether we can't balance that out 
[S1 moves hand horizontally from left to right and starts walking around object] 

In this unit, the students focus on the shape more in detail, i.e. focus on a “missing” corner. Both use a 
nearly identical gesture in the beginning. While S1 speaks about the missing corner, both use their 
hand horizontally from left to right. It can be assumed that this movement corresponds to the upper 
edge of the stone and describes a prominent characteristic of the stone’s shape. As in unit 1, the 
gesture can therefore be described as iconic and activating. S2 formulates the idea to compensate the 
missing corner by an overcoming cuboid and underlines this thought by two hand movements showing 
the upper and side edges of the stone (see Fig. 6). In this context, the gesture seems to be related to 
the gesture made beforehand. Still it is iconic and activating, whereby an idea of exploring is seen in 
here through the mere fact that she describes an imaginary idea of simplifying the situation with her 
gesture. With the before used gesture, this following gesture by S1 includes a movement describing a 
simplification in the modelling process by choosing the middle height for the measurements. Again this 
gesture is iconic, but at this point it is not activating anymore, but exploring in the sense that a middle 
height is indicated by a line that is revealed from the hand movement.   
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Figure 6. Gesture in unit 2. 

This idea is followed in unit 3, the students focus on the height in more detail. Due to the fact that the 
stone has different heights, it is necessary for them to discuss where and how to measure the height. 

S1: So if we look at the height, it's clearly lower than the one over there. [S1 points to upper 
edge of stone]  

S2: Maybe we can compensate for that, so that this and that then replaces that [S2 points to 
top of stone]  

S1: Exactly, that we just go there so a piece of the height in the middle between those and 
here probably from the side as well. [S1 moves the surface hand up and down with slight 
movements; hand shows arc from right to left]  

S2: Yes 

S1: So on the other side it is a nice cuboid. [S1 produces a quick movement with the flat hand 
from top to bottom]  

S2: Yes, here it is also straight. [S2 points horizontally repeatedly from left to right]  

   
Figure 7. Different Gestures in unit 3. 

Firstly, S1 uses a deictic, pointing gesture to call the attention to the differences in height. Her gesture 
leads the focus to the maximum and the minimum of the stone’s height (see Fig. 7 left). Through this, 
she uses the gesture in the sense of a structuring function. S2 is still concerned with the 
considerations made in situation 2. In here speech, she might refer to the missing corner discovered in 
unit 2 that might be compensated by the stone’s differences in height. Similar to S1, she calls the 
attention to the differences of the stone, but solely points to the maximum of height. The similar 
gesture – still following the deictic form and a structuring function – seems to confirm the 
considerations of S1 and she continues considering the measurement of the height. With her flat hand 
moving vertically and showing an arc (see Fig. 7 middle), she represents a proposal on the choice of 
taking the measurements. The gesture highlights the relevant lengths to measure and is therefore 
deictic and structuring. With these simplifications, S1 concludes that the stone resembles a cuboid and 
underlines this conclusion by a quick movement with the flat hand from top to bottom. As in unit 1, it 
seems that her gesture resembles the straight surface of a cuboid which seems to be the relevant 
characteristic for her to choose the cuboid as an appropriate model. The iconic gesture underlines 
relevant characteristics of the stone respectively cuboid which is an activating function. The unit ends 
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with S2 confirming S1’s considerations by transferring the idea of a straight line to the horizontal edge 
of the stone. She uses an iconic, activating gesture by pointing horizontally from left to right along the 
edge of the stone (see Fig. 7 right). 

After choosing the data to be measured, the students discuss on how to gain these measurements. 
Still the imaginary idea of compensating a missing edge by an overcoming edge is relevant in their 
thoughts and speech of unit 4. 

S2: Because the upper part. [S2 points horizontally from left to right along the upper border of 
the stone] fits in here, it's cut out there [S2 walks around the stone and points along the lower 
edge]  
S1: Right. Right. Then we go up to the corner and up to about the bottom edge for height. [S1 
points to a spot the stone with back of hand and then to top edge of stone]  
S2: Oh, I see, that's what you mean. I thought we were going from here to here and then here. 
[S2 makes a circular hand movement along the upper border of the stone]  
S1: Yes, exactly, that fits. 

 
Figure 8. Gesture in unit 4. 

S2 recalls the idea of compensation. She uses two pointing gestures to show relevant spots (see Fig. 
8) – both gestures on the individual level are iconic and activating. Their connection nevertheless 
includes the imaginary idea to compensate which allows their connection an exploring function. S1 
confirms the thought and describes by pointing to the upper and lower edge of the stone the selection 
of one measurement to be taken. The gesture is deictic and structuring. S2 is clarifying the situation 
following a circular hand movement along the upper border of the stone. Similar to S1 she describes a 
selection of a measurement by a deictic and structuring gesture. 

Finally, the students built their model to describe the stone and chose the data to be measured with 
respect of inaccuracies. In unit 5, S2 is doing the measurement of the height of the stone while S1 
follows the process from behind. 

S1: If you go a little bit higher, then we have, so to speak, this top here. [S1 points with the finger to 
the upper corner of the stone]  

With her pointing gesture (see Fig. 9), S1 specifies the measurements. The gesture is deictic and 
structuring. 
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Figure 9. Gesture in unit 5. 

4 CONCLUSIONS 
The five presented units give an overview on the different gestures and their functions during the 
modelling steps simplifying/structuring and mathematizing. Table 2 gives a summarizing overview on 
the modelling steps, types of gesture and the gestures’ functions: 

Table 1. Summary of Results. 

Unit Modelling Step Type of Gesture Function 

1 Simplifying/Structuring Iconic Activating 

2 Simplifying/Structuring 
Iconic 
Iconic 

Activating 
Exploring 

3 Simplifying/Structuring 
Deictic 
Iconic 

Structuring 
Activating 

4 Simplifying/Structuring 
Iconic 
Iconic 
Deictic 

Activating 
Exploring 

Structuring 

5 Mathematizing Deictic Structuring 

Coming back to the research question – Which types of gestures are used in an outdoor mathematical 
modelling context and what are their functions? – it can be answered as follows: 

Based on the observations, the hypothesis that the outdoor context involves mainly iconic and deictic 
gestures can be confirmed. The students use in their simplifying/structuring and mathematizing 
processes mainly pointing gestures in order to lead the focus to specific characteristics of the object, 
i.e. the differences in height. Further, they use gestures that describe characteristics, i.e. the flat side 
of the stone. It seems that the gestures help the students especially in the process of simplifying and 
finding a suitable mathematical model, in this case the cuboid. Through highlighting the characteristics 
as well as simplified characteristics, the gestures make it easier for them to underline their ideas.  

Thereby, the gestures fulfill mainly the functions of activating spatial information and structuring spatial 
information. Especially in the structuring and simplifying process – when it comes to distinguishing 
relevant information – the gestures help the students in doing so. It is quite interesting that all deictic 
gestures are used for structuring. Some of the used gestures also follow an activating function, 
especially when it comes to the choice of a real model that is based on the simplified situation. During 
the mathematizing process, the role of gestures seems to decrease, whereby it is only relevant in the 
step of doing the actual measurements.  
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The results of the paper can be summarized as follows: Deictic and iconic gestures seem to play a 
crucial role in outdoor mathematics contexts. In this case, they are relevant in the modelling process, 
i.e. in the step of simplifying and structuring. In this step, they are used in the conversation of the 
students to activate, structure and explore spatial information in order to simplify and structure the real 
situation to find a suitable real model to work with mathematically afterwards.  

Still the results come from an explorative approach which asks for confirmation of these observations. 
It remains unclear, in how far the use of gestures plays a role in the other steps of outdoor modelling, 
i.e. in validation processes. Further, it is interesting to see their functions related to these steps and to 
outdoor modelling tasks with a different mathematical context that is not related to geometry. 
Therefore, the findings of this paper are taken into consideration for a subsequent study in autumn 
2021 focusing on the use of gestures with school classes running math trails. 
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Abstract 
When digitalizing education, having a new information system is not enough. As always in a digital 
transformation, the tasks, practices, rules and processes must also be changed. The problem is that too 
often the technology point of view is stressed, and pedagogical management and organizational change 
are neglected [1]. However, especially in developing economies, to make successful and sustainable 
digital transformation in education, even having technological, pedagogical and organizational change 
is not enough. There must be supporting organizations taking care of implemented solutions and further 
developing them whenever needed.  

In developing economies, there are examples of successful education digitalization projects where new 
information systems have been taken into use, and the schools have changed their organization and 
pedagogical approaches. However, after the funding of the development project ends, no one is left to 
support and maintain the systems. Over time, when problems occur, the system gradually deteriorates. 
In the worst case, classrooms full of computers are abandoned, although the teachers found the system 
useful. 

As a solution, we propose an alternative approach to make sustainable and persistent digital 
transformation in education. We consider it important to take care of not only information system 
development (or acquisition) and changes to pedagogy and organization but also the ecosystem 
supporting the change. The education ecosystem must include organizations getting financial benefits 
(profits) from taking care of the digitalization operations implemented but also should include those 
receiving benefits from supporting further development of education digitalization. Therefore, our main 
research question is: “What is the role of the education ecosystem in education digitalization, and how 
should it be taken into account in education digitalization projects?” 

Building a completely new ecosystem is challenging, and in our proposition several approaches are 
used to accomplish only the most critical objectives with minimal effort. Firstly, the steps of education 
digitalization must be understood: not everything is needed at once. In the very beginning, when schools 
are taking their first steps with education digitalization, there is limited need for expertise and skills. 
Secondly, supporting organizations do not have to start from scratch. Although there might not be any 
companies already supporting education digitalization, there might be organizations with enough 
knowledge to help. Those organizations should be persuaded to test new business models. Thirdly, 
there are several ways to support local startups and encourage them to find business in the education 
sector, and here the experiences from other countries can be applied.  

In the Eduditra (education digital transformation) project, we have cooperated with two education 
organizations, Eduix Ltd. (Finland) and Glowdom (Namibia) to start education digital transformation in 
Namibia. Here we introduce preliminary results and experiences from the first year of our project. We 
also present preliminary information about new stages of the project.  

Keywords: Education, digitalization, ecosystem, sustainable and persistent change. 

1 INTRODUCTION 
Not all education digitalization projects succeed, and if the digitalization is done through foreign aid 
projects, the success probability is lower. According to Bjørnskov [2] most foreign aid projects fail to 
make any sustainable improvement, and Djankov et al. [3] are even more pessimistic. They state that 
foreign aid is mainly harmful, one problem being that the aid never reaches the target, and the money 
is used undemocratically. As an example, they bring out a study showing that, in an education 
development project, schools received only 13% of foreign aid grants awarded by the government [3].  

If the aid gets to its destination, the situation is still not without problems. One problem in foreign aid 
projects is their limited time. It is possible to implement new equipment and processes during the project, 
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but too often the results are abandoned quite soon after the project (funding) is over. There have been 
education digitalization projects in developing economies that have been considered successful, but 
after a couple of years nothing works anymore, and old practices and processes are taken up again.  

The situation being thus, it is important to study how supporting and maintaining the developed 
digitalization solutions should be organized to achieve sustainable development and stable 
improvements in education processes and practices. Since the support comes naturally from the 
education ecosystem, it is essential to understand how the ecosystem works and how it can be 
developed. The main research question of this research is:  

“What is the role of the education ecosystem in education digitalization, and how should it be taken into 
account in education digitalization projects?” 

To get an answer, we consider how school change at the institutional (organizational) level has been 
investigated, then we present the triple helix (research institutions – government – education 
digitalization companies) point of view, taking the peculiarities of education digitalization into 
consideration, and finally we conclude some recommendations for building an education digitalization 
ecosystem. With this theoretical framework, we have worked on building an education business 
ecosystem from our ongoing Eduditra (education digital transformation) research project in Namibia. 
Based on lessons learned, we compose the recommendations to be taken into account when a 
sustainable ecosystem supporting the change is built.  

1.1 Building business ecosystems 
Ecosystems are loose networks of companies with varying roles; in some cases, companies can 
cooperate, while in other cases the companies are competitors. In order to be functional, an ecosystem 
must have some kind of control. Rather often, the role of a leading organization, or a keystone 
organization, is emphasized [4], [5]. The idea is that in an ecosystem, one dominant organization is 
orchestrating the innovation, cooperation and offerings of that ecosystem. The keystone organizations 
get remarkable advantages from ecosystems, but there are high expectations for a keystone 
organization as well: they must be able to create value efficiently within the ecosystem – for themselves, 
but for other ecosystem members as well [5]. One way for a keystone organization to produce value for 
an ecosystem is to provide the tools and the platform to other members. The value a keystone 
organization creates must be crucial for others [5]. Keystone organizations should also share a vision of 
the future and common goals for all members of the ecosystem to invest in [4].  

As the roles of ecosystems change case by case, it is important to have common tools and practices to 
evaluate each situation and value proposition of all potential cooperation partners. To support the 
changing situation of ecosystems, Talmar et. al [6] have developed an ecosystem pie model, which can 
be used when each case and the value proposition is evaluated. The main elements of the ecosystem 
pie model are the evaluation of the company’s resources, activities needed for a case, value the 
company adds to the case and value the company gets from the case. With these four factors, it is 
possible to evaluate who should be involved, what kind of value they produce and what their share is. 
The aim is to find an optimal combination of actors where all members get enough value and the risks 
are minimized [6]. Tools such as the pie model are important assets for an ecosystem to produce 
competitive solutions and to get to know each other better.  

1.2 Government – academia – industry cooperation 
When new ecosystems and tools supporting them are considered, it is important to understand the 
different roles and positions of different actors. For that, a triple helix model (see Figure 1) is a practical 
tool. Etzkowitz and Leydesdorff [7] pointed out that the relationships of university, industry and 
government – the three helixes – are important in innovation and knowledge transfer.  
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Figure 1. The Triple Helix model (Etzkowitz and Leydesdorff, 2000). 

There are certain roles for government, research institutions and companies, and each “helix” has its 
own responsibilities: government can allocate funding for institutions to research certain areas important 
to the new ecosystem, and government can also support companies through funding, as well as 
legislation and other ways, to move to a new industry (ecosystem).  

Academia (research institutions and higher education institutions) in turn should co-create new practices 
and solutions in shared research projects with industry; generate recommendations and propositions for 
industry and government; offer communication channels (for example, seminars) for different 
stakeholders to meet, innovate and co-create; and update teacher education to support the digital 
transformation of education. 

Companies are self-evidently in the center of ecosystem building. It is important that companies of the 
new ecosystem closely cooperate with research institutions and government. In that way companies will 
obtain business opportunities, funding, reseach and development resources (from research institutions), 
skills and competences (from research institutions and learning while doing), different kinds of 
cooperation forums and platforms, and improved reputation and credibility. Of course, all this is not 
totally free, companies must be ready for real cooperation with research institutions and allocate 
resources for that as well. 

1.3 Education digitalization at the institutional level 
When we focus the investigation of ecosystem building at the institutional level, there is no widely 
accepted (and scientifically valid) model of how education digitalization should be done, especially how 
change should be managed both at the organizational (school) and individual (teacher) levels. There 
are, however, several well-known independent theories and approaches regarding the phenomenon of 
integrating technology at work and, specifically, in educational settings, such as UTAUT (the unified 
theory of acceptance and use of technology) [8], TPACK (the technological, pedagogical and content 
knowledge) [9], and EXOD (the expert-oriented digitalization) model [10].  

These and other previous works were revised by Leite and Lagstedt [11] and compared to their 
conceptual CIT (collective integration of technology) model. The CIT model supports schools in 
digitalizing their teaching, primarily to make remote education possible due the COVID-19 pandemic. It 
considers the collective process of knowledge building of a group (teachers, heads of office, principals, 
etc.) and how the learning culture of the organization can support (or hinder) EdTech (education 
technology) integration into school practices. According to CIT, teachers who needed to rapidly integrate 
EdTech to provide remote education entered into a journey of changes involving different processes: 
behavioral (strategies to deal with the changes brought by EdTech integration), emotional (feelings 
related to the changes), and cognitive (learning). At the same time, teachers were being constantly 
influenced by the shared experiences of the school group and how leaders were guiding them through 
the processes of change. All these aspects were distinguished in four main states, which can guide 
school leaders making decisions to manage organizational change accordingly: shock (disruptive and 
intense learning), negotiation (familiarization and goal setting), empowerment (confidence and 
application), and explorer state (innovating work practices). 
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2 METHODOLOGY 
The method used is based on ADR (action design research), consisting of four stages (Sein et al. 2011): 
1) problem formulation, 2) building, intervention and evaluation, 3) reflection and learning, and 4) 
formalization of learning. Here, the trigger for stage one (problem formulation) has been problems 
perceived in education digitalization – for example, difficulties in building a sustainable education 
ecosystem that is actually brought into use and maintained after the initial effort to build and introduce it.  

Based on stage one, steps to build a sustainable education ecosystem have been taken in stage two 
(building, intervention and evaluation) in the Eduditra project in cooperation with the participating 
companies and stakeholders, leading to the first intervention in the digital transformation of education. 
The results of this intervention are currently under further study (stage three, reflection and learning) 
and formulated (stage four, formalization of learning), for example, in this paper, leading to additional 
interventions, reflection and formalization and, if necessary, problem reformulation. 

In this study, we briefly considered the know-how and experiences of relevant Namibian stakeholders, 
such as company founders, researchers, teachers and university lecturers, school principals and change 
agents, software developers, and innovation center representatives, among others, who have a crucial 
role in building the education business ecosystem in the country.  

The stakeholders’ contributions were compiled from a webinar series organized by Eduix and Glowdom 
during the year 2020. The webinar series included five episodes with the following themes: 1) Digitizing 
education management in emerging markets [12]; 2) Digitizing teaching practices amid the COVID-19 
pandemic in Namibia [13]; 3) Education in the world 4.0: bridging the gap between education and the 
market [14]; 4) Systematic data for decision-making: transnational experiences [15]; and 5) E-teaching: 
the TPACK framework and Flipped Classroom [16].  

3 RESULTS 
According to the related work presented in the Introduction, in which we briefly reviewed school 
institutional change, the triple helix model (explaining the ecosystem supporting school change), and 
how building a business ecosystem involves flexible and changing roles of companies, we can 
summarize that building an education ecosystem involves different stakeholders at different levels. The 
participants in the webinar series shared their experiences regarding the different roles they play in 
transforming education towards building a digital business education ecosystem. Below we highlight 
some of the participants’ insights. 

Starting from the educational institution perspective, Eduix’s consultant emphasized that digitizing 
education management at the school level is relevant because digital data gives more transparency, 
accuracy, and security to decision-making on pedagogical and management matters. Because data is 
collected and analyzed over time, administrators can monitor and track better teacher performance, 
student learning and coordinators’ tasks. Integrating technology can be chaotic and bring stress [11], 
but it can be very well done if managed stepwise and if stakeholders feel control over the changes.  

Taking the perspective of building a digital education ecosystem, Glowdom’s founder and its program 
manager considered a few cultural and infrastructure factors in Namibia that might interfere in in this 
process: the population’s pessimistic mindset towards digital solutions and the lack of adequate 
resources for the implementation of EdTech solutions, such as internet connectivity, proper devices and 
skilled personnel capable of using digital solutions in education. Based on this situation analysis, they 
considered that, at the government administrative level, decision makers need more updated and 
accurate data about the actual infrastructure and conditions of municipalities, so they can allocate the 
needed resources (computers, internet connectivity, pre-service and in-service personnel training, etc.) 
that support efficient technology integration into education processes.  

Further, NBII’s (the Namibian Business Innovation Institute) head of innovation highlighted how NBII, as 
an academic institution, has the fundamental role of matching industry needs with the development of 
students’ (future workers’) competences. He noted the institution is trying to access the market needs, 
so they can, together with curriculum designers and lecturers, develop meaningful education to promote 
the skills that future workers will need to match the labor market. The head of innovation further stressed 
that one of the main challenges in Namibia is that there is no regional- or national-level strategy for 
building a digital education ecosystem.  

Besides organizing webinars, Glowdom and Eduix have also trained 168 Namibian K–12 teachers to 
apply remote teaching during the COVID-19 pandemic [11]. Currently, we are investigating the 
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impacts of the training program on teachers’ digital skills for improving (remote) education, together 
with factors that are needed for a successful implementation of digital solutions with different 
stakeholders at different levels of the ecosystem. 

4 DISCUSSION AND CONCLUSIONS 
Based on the findings of previous studies, as well as observations from the ongoing Eduditra project, 
we claim that the supporting ecosystem has a remarkable role in digital transformation of education. 
Without it, there is no guarantee of the changes’ sustainability, no maintenance of systems nor 
responsible organizations or actors of future development. Governments and research institutions 
should have an active role when the supporting ecosystem is built. This is our answer to the first part of 
the research question: “What is the role of the education ecosystem in education digitalization, and how 
should it be taken into account in education digitalization projects?”  

Based on the findings of webinars and training sessions for the ongoing Eduditra project, we state that 
education ecosystem building and education digitalization should happen simultaneously, and the 
different phases of the CIT model should be applied each digitalization development cycle to assemble 
the knowledge needed for the change. Thus, as an answer to the second part of the research question 
(“and how should it be taken into account in education digitalization projects?”), we recommend that 
both education digital transformation and the ecosystem supporting it should be developed in small, 
iterative steps. The development should be started with small government-supported pilots together with 
schools, research institutes and EdTech companies. As soon as there are good results to be shared, 
more stakeholders should be involved, the solution should be scaled and the next iteration cycle started. 

In addition, based on the preliminary results of the Eduditra project, we conclude that there is a huge 
need for guidelines on where and how to start the digital transformation. Rather easily, the situation can 
be considered a chicken and egg strategy problem. For example, some might say that teachers are 
reluctant to use new technology because they do not have enough technical skills – and they do not 
have enough technical skills because new technology is not available. To tackle these issues, a clear 
education digitalization and ecosystem-building roadmap is needed, and we see it as important to 
develop a more comprehensive model for roadmap building in future studies. 
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Abstract 
In addition to the actual core content of games, the user journey or user experience in digital games is 
becoming more and more important. The menu structure should be as intuitive as possible. Features 
that are important should be displayed to the player at the moment when the game engine assumes that 
access is necessary. The player should then reach the content with one tap or click. This persuasive 
design concept is called ‘nudging’ and is rooted in behavioural psychology. Therefore, in the design of 
the game environment, the viewpoint of goal orientation plays a major role. Two perspectives exist here. 
First, from the player's point of view: What is necessary to ensure a well-rounded game experience? 
The second perspective is from the producer's point of view and revolves around what do they want the 
player to accomplish next. Some of the top games have now also developed so-called "main menu 
games", which are challenges around the actual game to keep the players content and give them 
additional tasks that are as stimulating as possible. In this paper, the authors would like to demonstrate 
the above-mentioned mechanics by analysing four smash hits, namely “FIFA”, “Clash of Clans”, 
“Pokemon Go” and “League of Legends”, with the aim of gaining learnings for the development of digital 
educational software. This new form of learning software should be user-centred and offer an 
outstanding learning experience through optimal design and mechanics. 

Keywords: User experience, e-learning, game-based learning. 

1 INTRODUCTION  
The user journey or user experience in digital games is becoming increasingly significant, in addition to 
the actual core content of games. The structure of the menu should be as simple as feasible. Important 
features should be displayed to the player as soon as the game engine determines that access is required. 
After that, the player should be able to access the material with just one tap or click. There are two points 
of view here. First, from the perspective of the player: What are the requirements for a well-rounded gaming 
experience? The second viewpoint is that of the producer, and it focuses on what the producer wants the 
player to do next. Some of the most popular games have recently produced so-called "main menu games," 
which are challenges that take place outside of the real game to keep players engaged and provide them 
with as many interesting activities as possible. The authors of this work in progress paper like to 
demonstrate the above-mentioned mechanisms by analysing four popular games, namely "FIFA," "Clash 
of Clans," "Pokemon Go," and "League of Legends," in order to acquire insights for the development of 
digital educational software. This new type of learning software should be centred on the user and provide 
an exceptional learning experience through optimal design and mechanics. 

2 METHODOLOGY 
We have analyzed the menu navigation of the games League of Legends, Pokemon Go, Clash of Clans 
and FIFA, focusing on identifying the underlying game elements. Game elements, also called game 
design elements, are components that can make a game more entertaining, compelling, and motivating 
[6]. According to Deterding et al. [7] the composition as well as the orientation of these elements plays 
an essential role. 

Game design elements can be divided into different components. One of the best-known classifications 
of game elements is the MDA model of Hunicke et al. [8]. This model describes game consumption by 
dividing the game into the individual components: 

- Rules 
- Systems 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
1252



- Fun 

These are subsequently broken down into design counterparts, resulting in the components: 

- Mechanics 
- Dynamics 
- Aesthetics 

The aim of this model is to better understand the design of games. Werbach and Hunter [9] also replaced 
aesthetics with components. This results in the subdivision into mechanics, dynamics and components, 
represented in the so-called MDC model. These are structured hierarchically, whereby each mechanism 
is connected to one or more dynamics and each component is related to one or more superordinate 
elements. Based on the MDC model, the games mentioned above were analyzed, specifically with the 
aim of gaining take-aways for learning game and learning app designers. 

This leads to the following guiding questions:  

• Which activities can be carried out in the menu independently of the core game? 
• Are these activities attractive in the sense that they enhance the core game experience, or can 

they even be seen as a game experience in their own right? 

• What learnings can be derived from the respective games for the creation of learning apps? 

3 RELATED WORK  
Our analysis also builds on the theories of nudging and gamification of user interfaces. The term nudge 
or nudging comes from the study of behavioral economics and refers to a soft form of persuasion with 
the objective of inducing a specific behavior. According to Thaler and Sunstein [1] nudging is a positive 
intervention that encourages a voluntary change in behavior without the use of external (negative) 
repercussions. For several years, the concept of nudging has been flourishing in the United States, but 
it remains mostly undiscovered in Europe. The emphasis is generally on the development of politically 
motivated interventions, with a special emphasis on health prevention [2]. Nudging is based on 
motivational psychology concepts and has links to the gamification idea. Nudges can also be viewed as 
a type of gamification, or as a component of gamification, in the form of achievement game mechanics 
[3]. In contrast to gamification, however, stimulus-response chains in the form of incentives and penalties 
recede into the background, while subtle methods and positive interventions for decision optimization 
emerge. Nudging strategies have the potential to increase the visibility of behavioral choices. In the case 
of physical activity, for example, nudging can make the stairs more appealing than a lift [4]. Although, 
according to Thaler and Sunstein, nudges should only be employed in a positive way, the mechanics of 
nudging can be utilized both "for good" and "for evil". It simply relies on who is responsible for the nudge 
and why the nudges were applied. Of course, one can debate whether negative nudges should also be 
termed that way. 

Digital Nudging offers digital decision-making environments. Graphic design (such as text and colors), 
feedback, framing, and content layout are the most common design aspects. Possible applications 
include online commerce, public life (e.g., action campaigns), party politics (e.g., election campaigns), 
social media presences exemplified by competition for attention and likes, and, increasingly, the state-
regulated sector (e.g. e-government). Digital nudges are also employed as "snudges," or self-nudges, 
in the context of self-optimization via self-tracking technology, as a help to attain self-imposed goals. 
The focus of digital nudging is on the design of the user interface, which can be utilized to benefit either 
the user or the designers of the interface [5]. 

Nudges also play an important part in (digital) game design, such as guiding the player in the proper 
direction or gently explaining why the user cannot select a specific object. Furthermore, nudging may 
be a very powerful aspect in the user experience design of gamified apps, for example, by making the 
user comfortable and ensuring that the program is utilized as intended [3]. 

4 RESULTS 
We would now like to show the key results of the analysis from the four games: 

Pokemon Go builds on the well-known Pokemon franchise. The particular feature is that it is an 
augmented reality game, so there is a very strong link between the game and the real world, allowing 
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you to see, catch and trade Pokemons via your own smartphone. The clear user interface is particularly 
well done, with iconic elements such as the Pokeball. The respective destination in the menu can be 
reached with a maximum of two clicks. The embedding of the virtual character, who continues the story 
and assigns the tasks, can be seen as particularly important in terms of inspiration for the design of 
educational software. This virtual character can be activated with one click, he or she then guides 
through the story, gives an overview of the status quo and the screen is then automatically displayed 
showing the next steps and goals in a concise form. A virtual teacher could be embedded in a similar 
way, providing assistance, pointing out the next achievable learning goals. These learning goals should 
be listed in an AI-controlled manner, keyword adaptive learning, and the learner should constantly have 
the feeling that he or she is making progress. The division into daily goals, where you can choose from 
different tasks, which then serves as the fulfilled daily goal, and the quest series, where a series of tasks 
have to be completed depending on the chosen theme, is particularly motivating for Pokemon Go 
players. 

 
Figure 1. Screenshots from Pokemon Go, Tasks, Virtual Guide, Daily Goals 

Clash of Clans is a building game in which you attack your opponent's village. What is particularly 
remarkable here is how the game uses nudging elements. Menu items are often made shinier or have 
a small animation. Small callsigns are also used as an overlay over a menu item when something is 
particularly important. Every building in the village is clickable and part of the user experience. The menu 
items themselves are very well thought out around the playing field, in this case your own village, and 
each button is clearly structured and assigned to its own chapter of the game or its own functions. It also 
only takes a maximum of 2 finger taps to reach the desired goal in the menu. For the design of 
educational software, special attention should be paid to how the above-mentioned design elements are 
handled dynamically and according to the occasion. This makes the learner feel optimally taken care of 
and he or she would not feel lost in the learning app. Special attention should also be paid to the team 
challenges, where the clan has to achieve goals together in order to unlock benefits for everyone. These 
team challenges could also be very effective applied in an educational context. 
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Figure 2. Screenshots from Clash of Clans – the Village; and the Clan Games 

League of Legends is a multiplayer battle arena game and one of the most important e-sports games 
on the PC. The special feature is that there are only new seasons and no second part of the game. From 
the very beginning, the game has been considered a pioneer in terms of user guidance and the 
incorporation of in-game gamification and nudging elements. For the creation of educational software, 
special attention should be paid to the analysis screen, which appears after a game round is finished. 
Players receive sufficient feedback on their own performance, the team's performance and the 
opponent's performance at first glance. With one click, the detailed results of the various aspects can 
be listed. This unique feedback could be an extremely motivating feedback for users of learning apps 
and show where they are at the moment and which aspects need to be improved next. 

 
Figure 3. Screenshots from League of Legends, Main Screen  
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FIFA is a football simulation that is released annually and has become an integral part of European e-
sports, especially in Ultimate Team mode. In the Ultimate Team mode, you have to build your own team 
by collecting trading cards that represent the players of your team. The players are available via digital 
packs, similar to Panini collector's albums. These packs can be bought for real money or, and this is more 
popular among players, earned in the game. In addition, various digital playing cards can be played for 
directly. And this is where an extremely remarkable goal/quest system comes into play. There are recurring 
events, such as the opportunity to earn a new player with 3 wins, 10 goals and 15 assists in the Silver 
Lounge every Wednesday. Or themed quests in which you set up teams from different countries and 
pursue goals that can be understood as in-game gamification of the football theme. Because it's no longer 
just about scoring a goal. For example, a Dutchman must first pass to a Brazilian in order for the objective 
to count. The special feature that should be adapted for the creation of educational software is the way 
and when the goals are communicated to the players. There is a fixed cycle of events that are played 
weekly at a specific time and that players look forward to and can schedule. Then there are special event 
weeks with goals that are surprising for the players and you have to work out how to solve them. And then 
there are monthly collection quests of special items, which you can then exchange for a special reward. 
This goal screen has proven to be best practice in the analysis and should be considered by designers of 
educational software as a template for learning goal design. 

 
Figure 4. Screenshot from FIFA (App), Goals and Squat Building Challenge Screen  

5 CONCLUSIONS 
The designers of educational software should borrow from the world of successful games. This starts 
with a well-designed user interface, where all functions and analytics screens can be accessed with just 
a few clicks and in a self-explanatory way. Another important aspect is the possibility to see the options 
provided first in a general overview, but then to find more details if desired. Artificial intelligence can 
certainly help here in the future in order to better process the learning results of e-learning. It is also 
important to present the goals clearly, building on one another. Here, too, AI could help to adapt the 
learning objectives to the learner's skills and to always challenge the learner positively without 
overburdening him or her. From the creation of the digital avatars as storytellers and the narrative around 
the goals, digital mentors could be created to encourage the learner to stay on task. And mechanics like 
team challenges, where everyone of a class can choose a task to complete, which has a positive effect 
for everyone is a mechanic which should be further explored in the educational context. All this could 
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lead to a massive increase in the user's learning experience and motivation. In the next step, the authors 
would like to use click dummies to create prototypes that potential learners can assess in order to 
develop concrete implementation proposals for educational software. 

REFERENCES 
[1] R.H. Thaler, C.R. Sunstein Nudge: Improving Decisions About Health, Wealth, and Happiness, 1975. 

[2] M. Quigley, Nudging for health: On public policy and designing choice architecture. Medical Law 
Review, Vol. 21, Issue 4, pp. 588-621, 2013.  

[3] A. Pfeiffer: Approaching a ludic society; Summary of key findings and definitions, DOI: 
10.13140/RG.2.2.30395.98081, 2020 DOI: 10.13140/RG.2.2.30395.98081 

[4] G. J Hollands., I.Shemilt, , T. M.Marteu, , S. A.Jebb, , M. P Kelly,., R.Nakamura, & D.Ogilvie,: 
Altering micro-environments to change population health behaviour: towards an evidence base for 
choice architecture interventions. BMC public health, Vol. 13, Issue 1, 2013. 

[5] L. A. Reisch, Nudging hell und dunkel: Regeln für digitales Nudging, in Wirtschaftsdienst · February 
2020 DOI: 10.1007/s10273-020-2573-y, 2020 

[6] K. M. Kapp (2012): The Gamification of Learning and Instruction: Game-based Methods and 
Strategies for Training and Education, San Francisco, CA: John Wiley & Sons. 

[7] S. Deterding, D. Dixon, R. Khaled (2011): From Game Design Elements to Gamefulness: Defining 
“Gamification”, in: Proceedings of the 15th International Academic MindTrek Conference, S. 9–15. 

[8] R. Hunicke, M. LeBlanc, R. Zubek, (2004): MDA: A Formal Approach to Game Design and Game 
Research, in: Jg. Proceedings of the Challenges in Games AI Workshop, Nineteenth National 
Conference of Artificial Intelligence, S. 1–5. 

[9] K. Werbach, D. Hunter (2012): For the Win: How Game Thinking Can Revolutionize Your Business, 
Wharton Digital Press. 

1257
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COVID AND BEYOND 
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Abstract 
This paper argues that training of future Roboticists and Robotics Engineers in Computer Science 
departments, requires the extensive direct work with real robots, and that this educational mission will 
be negatively impacted when access to robotics learning laboratories is curtailed. This is exactly the 
problem that Robotics Labs encountered in early 2020, at the start of the Covid pandemic. The paper 
then turns to the description of a remote/virtual robotics teaching laboratory and examines in detail what 
that would mean, what the benefits would be, and how it may be used. Part of this vision was 
implemented at our institution during 2020 and has been in constant use since then. The specific 
architecture and implementation, as far as it has been built, is described. The exciting insight in the 
conclusion is that the work that was encouraged and triggered by a pandemic seems to have very 
positive longer-term benefits of increasing access to robotics education, increasing the ability of any one 
institution to scale their robotics education greatly, and potentially do this while reducing costs. 

Keywords: Robotics, education, engineering, computer science. 

1 INTRODUCTION 
As we all remember, early in 2020 we were required, practically from one day to the next, to abandon 
our campuses. We had to re-imagine and translate our courses and programs from an in-person to a 
remote or online model. Certain facilities such as the robotics teaching laboratory were shuttered, and 
ongoing projects had to go on hibernation as we conceived of a new approach. Through a process of 
experimentation, prototyping and a study of previous work, we were able to get up and running on a 
cluster of inexpensive gaming computers, organized and managed with Kubernetes [2] [1]. This 
approach worked well for our class of 13 students. Based on this work, and looking forward to when we 
returned to campus, we conceived of what we are calling a remote/virtual learning laboratory which is 
contribution of this paper. 

1.1 Baseline 
To set the stage, we briefly review the technical challenges of teaching robotics at the undergraduate 
level. Based on our experience, our requirements for teaching Robotics were simple and fairly 
mainstream. This was the baseline before the pandemic and even then, it was a challenge. We require: 

• Robot Operating System (ROS) running on Ubuntu. Like many robotics labs, we have 
standardized on this operating environment.  This is a fairly steep requirement, and it leads in a 
sense to the following ones. 

• Capacity to support all the students in a class. Our ability to meet our scaling goals for the 
curriculum is dependent on many things, including the capacity of our technical infrastructure.  

• Minimal dependency on the operating system, age, speed, memory and free diskspace of 
students’ computers. Students come to university with all kinds of computers, and it is imperative 
that the lab software work on underpowered and under resourced computers. 

Over several years we have refined our approach. We tried dual booting, external solid-state (SSD) boot 
drives, the Windows Linux subsystem, and were able to overcome the obstacles to an extent. But the 
truth was that setting up the environment was an obstacle and a discouragement for all involved. 

1.2 Virtual Robotics Lab  
Once it became clear that we would have to teach and work with students remotely we were forced to 
find a new solution to meet all the requirements. As some time had passed, new approaches became 
possible. The current clustered environment meets all the baseline requirements as mentioned above. 
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The cluster provides a scalable way to offer private Linux environments to all students, with the complete 
ROS software stack, plus all the course scaffolding. This environment is accessible by web browser 
putting a minimum load on the students’ computers. Robotics requires a variety of graphical tools, all of 
which can be accessed by virtual desktop. This is a fairly standard software stack and addresses each 
of the requirements above. It is highly effective, as far as it goes. 

2 HANDS-ON 
The pedagogical value of hands-on experiences is well documented. There is a famous quote from 
Aristotle that one comes across regularly: "For the things we have to learn before we can do them, we 
learn by doing them." It is interesting to see this quote in context: 

Again, of all the things that come to us by nature we first acquire the potentiality and later 
exhibit the activity (this is plain in the case of the senses; for it was not by often seeing or 
often hearing that we got these senses, but on the contrary we had them before we used 
them, and did not come to have them by using them); but the virtues we get by first 
exercising them, as also happens in the case of the arts as well. For the things we have to 
learn before we can do them, we learn by doing them, e.g., men become builders by 
building and lyre players by playing the lyre; so too we become just by doing just acts, 
temperate by doing temperate acts, brave by doing brave acts. [2] 

Jumping forward millennia, the question of the role of hands-on work, and in particular of the Laboratory 
as a valid and valuable component of scientific pedagogy has been much studied and debated. In “Best 
Practices in Robotics Education” [4], Thomas strongly argues for the importance of hands-on work in 
Robotics, saying “Robotics is at its heart, a multi-disciplinary, hands-on field. It invites people to get their 
hands dirty, persevere through trial and error, and experience the thrill of success”. In the same paper, 
C. Berry, an experienced Robotics educator argues for the importance for students to “get their hands 
on something, even if it’s just to see a motor spin”. 

Interestingly, hands-on learning in laboratories has not universally been seen as positive. For example, 
from Hofstein [5] we learn that often students spend so much time on technical minutia required to 'get 
the experiment to work' that the chances for learning were curtailed. Hofstein cites Gunstone: "Gunstone 
wrote that students generally did not have time or opportunity to interact and reflect on central ideas in 
the laboratory since they are usually involved in technical activities with few opportunities to express 
their interpretation and beliefs about the meaning of their inquiry." We can personally attest to the validity 
of these observations as well. 

The reality is that a simulated robot can never take the place of a real robot. As Nuenuert et al point out 
[5], algorithms which are proven out on the most advanced simulators will not generally work in the same 
way on an actual robot. Depending on the way the algorithm is designed, it might not even work the 
same way on two identical actual robots. Current work [7] explores introducing randomness and 
imperfection into the simulators so as to challenge the robustness of their algorithms. 

In Real Robots Don't Drive Straight [8], Martin makes powerful arguments for developing the intuition of 
students about the sharp and important difference between the idealized imaginary world of 
mathematics and simulation, and the real world of friction, traction, weight and power that they will 
encounter when working with real robots. Rawat et al [9] state that experience with real robotics systems 
is one of the two most important things provided to undergraduate Robotics students (the other being a 
strong knowledge of the fundamentals.  

Finally, our own first-hand experience has taught us the importance of developing confidence in dealing 
with mechanical, electrical and electronic components. The old saying "measure twice cut once" applied 
to robots becomes "double check the spec sheets before you attach the connector to the wrong pin". 
How hard should I push the plug in to make sure it makes a solid connection? How tightly should I turn 
the screw? All this knowledge, which is really muscle memory and ability, can only be obtained with 
hands-on learning. It is also essential to understand that when dealing with the physical world, that 1 + 
1 might equal 2.00001. Data is noisy or wrong, everything is subjected to probabilistic errors, to 
concurrency and race conditions, even to variances in CPU or memory speed which leads to variation 
in performance. Even assuming the robot is assembled correctly, is working correctly, and the algorithms 
all check out, the student has to deal with the real physical world. The two motors with the same part 
number are not really identical. The two identical wheels are not exactly the same. The carpet has a 
bump, and the sun is glaring through a window and blinding the Lidar. 
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Based on this, we argue that (perhaps unlike most other domains of Computer Science), hands-on 
experience is essential to learning in robotics. Simulation does have an important role to play and can 
be conducted on individual workstations, but it is incomplete.  

3 REMOTE ROBOTICS LABORATORY 
There are two equally important critiques of teaching robotics solely with simulated robots and 
environments: a) learners are not touching and feeling the actual robots and b) the robots are simulated 
– not real! This leads to the notion of a remote laboratory. 

A remote laboratory is a conventional laboratory configured to allow use from a distance. The robot 
could physically be located on a college campus, at a maker lab or similar space. The learners in turn 
could be at a different college or enterprise. In this scenario, there would necessarily be some actual 
robots, different types and models in a physical space. The space could be staffed or without staff. Staff 
would be beneficial to configure the space, replace batteries, and other activities that require a personal 
touch. But analogous to a virtual lab, the remote would be remotely controlled. Think of it as a laboratory 
with an API. 

3.1 Previous Work in Remote Laboratories 
There are many examples of remote robotic labs. Our review identifies some categories.  

First, there are examples of remote-controlled robots meant to simply demonstrate the possibilities. For 
example, ReRobot Sandbox [10] is quite impressive. Various kinds of physical robots are shown on 
video and from a web page a user can play with a python program to make the robots move and act. 
This is certainly an existence proof, but it lacks support for writing and testing complex, concurrent, 
robotics algorithms and it also is not oriented around education.  

Second, there are examples of true remote laboratories and factories in industry: Godfrey [11] describes 
a fully integrated, globally accessible, automated chemical synthesis laboratory. Amazon is famous for 
its fleet of remotely controlled robots, see for example [13]. These are impressive accomplishments 
which are advancing rapidly but of course are not oriented around education.  

Third, there are examples of research labs that have created remotely controlled robot experiments. 
One of many examples is the Robotarium [15], a remotely accessible, multi-robot research facility. 
These are the closest but as they are single-purpose labs, very advanced, but oriented around research, 
and so very narrowly focused. 

Fourth, there are very recent commercial offerings which are the closest to what this paper will describe. 
In particular we want to look at products from The Construct and Amazon. Amazon's product, 
RoboMaker [13] is a full featured cloud-based development environment for Robots. It is quite complex 
and quite expensive. The product from The Construct [11] is fairly similar to the present work. It is 
oriented around teaching, works fully in the cloud, and supports general robotics work. 

In [16] Wästberg et al describe at length challenges with creating virtual laboratories in Physics 
education. They cite challenges in interaction design, visualization, engineering and pedagogy. They 
also discuss the role and limitations of simulation. 

3.2 Remote/Virtual Robotics Laboratory 
On the one hand, hands-on work is essential to learning robotics, and on the other hand, sometimes 
due to time, geography and sheer scale, having a virtual learning environment is the only option. This 
dilemma led us to remote/virtual robotics laboratories. To classify different approaches that may be 
taken, we offer the following definition of tiers of service:  

1 Tier 1: Simulated Environments: These environments look like video games to our students and 
are immediately familiar and attractive. Picking up a robot in a simulated environment and 
dropping it on its side, with the wheels still spinning always produces laughter and draws the 
students closer. It's the best place to start. 

2 Tier 2: Cheap Robots: Very simple robots are a suitable next step. They are inexpensive enough 
(like a pricey textbook) that we can consider supplying each student their own. However, their 
simplicity immediately is a ceiling that students will want to break through. 
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3 Tier 3: Remote Physical Lab: This would provide the greatest flexibility but is also the most 
complex. The fact that we could achieve remote access would mean that the lab could be used 
24x7 and the lab could be located in less desirable and inexpensive space. 

3.3 Key Requirements 
Based on our research and experience we can now describe an effective remote/virtual robotics 
Laboratory. We believe the following are the key requirements: 

1 Accessibility: The Lab should be accessible and usable from any kind of computer, running any 
operating system. Requiring a high-end computer would limit accessibility. 

2 Remote Use: Provisioning and use should be possible without requiring physical presence. 
Students can get set up and productive without ever setting foot on campus. 

3 Programming Environment: The lab should provide an easy programming environment where 
students can build on their knowledge and use well established, open and not proprietary tools, 
even as they move through the tiers. 

4 Scale: The Lab should allow classes of as many as 100 students to use its resources (in Tier 1 
and 2) simultaneously, and Tier 3 asynchronously.  In addition, scale requires that adding new 
students is an automated process, not requiring expert access to each student's computer. 

5 Simulation: The Lab should provide access to simulated robots and worlds, to address Tier 1 of 
Robotics learning environments described earlier. 

6 Coordinated use of Lab robots: The Lab should provide for remote "time-shared" access to 
physical robots in the Lab. 

7 Cost: Additional cost to the student should not exceed the cost of an expensive textbook. 

3.4 Challenges 
It is apparent that our virtual robotics lab described above does meet some of the above requirements. 
Meeting all of them however presents numerous challenges, many firmly in the camp of "easy in theory, 
not so easy in practice."  

Accessibility in the way described above immediately suggests delivering the Lab experience in a 
standard web browser. This has been seen for some years now in the form of increasingly sophisticated 
"web IDE" tools. In robotics there is another major level of challenge. The well-established simulation 
tools such as Gazebo are extremely resource hungry and graphics intensive. The recommended 
approach is to create a web-based environment which provides an IDE, a command line and a windowed 
capability for simulation, and hosting this on a GPU equipped node. 

The scale requirement has two separate elements: 1) The ability to smoothly grow the number of 
students using the Lab without a hard maximum and 2) not requiring an expert to set up each student's 
computer. Both those challenges can be solved by starting with a "Robot as a Service" [13] mindset and 
using containerization and cloud computing instances. 

Once we provide web-based access to a containerized node we are well on the way to a useful 
programming environment. The present reality is that programming, debugging and testing a robot is a 
complicated and messy process. For anything sophisticated we are not yet in a plug-and-play world. 
The software engineer will often have to step outside of the IDE to deal with proprietary tools and file 
formats, custom network configurations, IP addresses and similar complications. 

The idealized vision for providing actual, inexpensive robots to students to use at their own location (Tier 
2) requires a few key hurdles to be addressed: cost, assembly and test, provisioning and networking. At 
the present time (May 2021) a robot equipped for introductory and intermediate robotics students in a 
Computer Science Department - having a differential drive robot with Wi-Fi, LIDAR and a camera, 
running Linux and ROS, will cost around USD $270. This is still too expensive. In our experience, many 
undergraduate students are not confident in their ability to assemble and program an expensive robot 
without in person guidance. 

In this final section we will actually outline an attempt at addressing all these needs. This is a work in 
progress, where some parts are solved, and many are not. However, the present system is currently 
deployed and in use at our institution. 
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4 CURRENT STATUS 
Currently our virtual lab environment is in active use, reliable and repeatable. There were very few issues 
or complaints from students. But it is not yet easy enough to operate and manage. On the other hand, 
the remote-controlled physical lab is still on the drawing boards. 

4.1 Virtual lab environment using containerization 
Containerization is a well understood technology for deployment of a standardized configuration onto 
computers of different architectures. It is not a magic bullet, however. To accomplish the stated goals, it 
is necessary to create a configuration that includes both the graphical and non-graphical components 
and provides access from a remote web browser. 

Once the containerization is solved, it is necessary to deploy the container on the available cloud hosts, 
and new nodes have to be provisioned (and paid for) and de-provisioned as students come and go. To 
meet the scalability goal, this process must be automated to allow students to be added and deleted, 
and their credentials tracked and communicated. Connectivity is achieved by defining a virtual private 
network (VPN) that spans all the cloud-based environments, the student's own desktop computers, their 
own robots, as well as Robots in the central lab. 

4.2 Physical Robots 
We offer inexpensive robots to students at cost, assembled and tested. We elected not to make them 
required because of the cost. In other words, a student can succeed in the course without having their 
own robot.  

Our experience is that a new set of problems arises as students acquire their own robots. Connecting 
them to their Wi-Fi, having physical space at home to work with the robots and other practical problems 
troubleshooting, all interfere with their work. For the teachers, there are challenges installing, monitoring 
and updating the software on the robots, and when the software has to be updated it is not unusual to 
require a multi gigabyte file to be sent out to each robot, perhaps burned onto a new memory card, and 
then a reboot. Many students could handle this but certainly plenty would have trouble.  

 

4.3 What Comes Next 
The solutions outlined above are all part of the current implementation. This section reviews the missing 
pieces that will require to realize the overall vision of Remote access to a central lab with actual robots.  

Recall the third Tier described early in this paper. It requires a central Lab, an actual physical lab space. 
Unlike typical labs however, this one does not need to be accessed by local students. In fact, there are 
various interesting and innovative ways to approach this. A centralized lab could be located off campus 
in less desirable real estate. Because students were visiting the lab in person, staffing could be sharply 
reduced. Heating and cooling expenses would be reduced. It could be shared among multiple 
institutions, or high schools. It could even be in another region or country. 

The central lab as envisioned will require a combination of hardware, software and minimal staff. Part 
of the floorspace of the lab is set up as a field on which the robots will travel. It could have any shape, 
mazes, fake scenarios. In fact, users of the lab could request different fields to be set up. Actual robots 
will be placed on the field. They will be controlled indirectly by the remote users, but directly by a control 
server that is inside the lab. In addition, there would be multiple webcams to allow the robots to be seen 
and monitored by the remote users (students.) To help understanding, here's an example, currently 
imaginary, scenario. 
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A student uses the Lab's web site to allocate a time slot and one or robots that will be available at that 
time. When the time arrives, the system automatically re-provisions the robots to make sure their 
software is "reset to factory settings." The web site displays live video of the lab from more than one 
angle. At the same a docker image is brought up, configured with the IP addresses of the robots. The 
student can use the web-based IDE to write programs and test them and see the effects on the live 
robots. 

5 CONCLUSION 
While this work was initiated before the pandemic it received a major boost in attention and drive as 
education was moved remote and students could no longer come in person to the robotics lab at our 
institution. While our vision of a remote/virtual robotics learning laboratory has not been fully realized 
yet, what we have so far has been successfully used for almost two semesters.  

With this experience we have come to realize that this vision, if fully realized, will profoundly increase 
the reach and access to this very exciting aspect of computer science and computer science education. 
Where previously we were limited by the size of our physical lab and geographical location of our 
students, the remote/virtual robotics learning laboratory promises to offer access to many more students 
in more locations at less cost. 
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Abstract 
In recent years, a clear trend towards personalised learning experiences has emerged. Individual 
preferences are in the foreground and should be made possible, for example, through selectable 
choices. If these courses take place in the same educational institution, the handling of credit and the 
clear allocation to learning outcomes is usually possible. However, it becomes difficult when the options 
also extend to courses outside the main educational institution. It is even more difficult when the study 
opportunities occur, for example, at educational institutions abroad or at businesses with a strong focus 
on practice. Here, accreditation is often very difficult, dependent on the case and a painstaking process, 
unless it is regulated by law, for example through the Bologna Process in the case of universities. New 
ways in adult education go a whole step further, especially via the so-called second-chance education, 
when the trainee has a choice of often hundreds of possible courses at various educational and 
vocational institutions. However, the diploma or work permit is ultimately awarded by the authorities and 
not a specific university or college. This is an ideal example for the concept of micro-credentials or the 
possibility of partial achievements being made through various channels, whereby each of these micro-
credentials clearly defines the educational goal that is required and the extent to which this has been 
achieved by the learner. The most important factor regarding micro-credentials is a standardised form 
of storage, presentation, verification and approval processes. By discussing a demonstrator, this paper 
shows how blockchain technologies in combination with digital identities represent a feasible approach 
to mapping and comparing micro-credentials. 

Keywords: Micro-credentials, blockchain, digital identities. 

1 INTRODUCTION 
A definite trend toward personalized learning experiences has arisen in recent years. Individual 
preferences should be prioritized and made possible, for example, through a range of choices. Credit 
handling and explicit allocation to learning outcomes are usually possible if these courses take place in 
the same educational institution. It becomes more challenging, however, when the possibilities include 
courses outside of the main educational institution. It's much more difficult when study possibilities arise 
in places like foreign educational institutions or organizations that place a heavy emphasis on practice. 
Unless accreditation is governed by legislation, such as the Bologna Procedure in the case of 
institutions, accreditation is frequently complicated, case-by-case, and a time-consuming process. New 
approaches to adult education go even farther, particularly through so-called second-chance education, 
in which the trainee can choose from hundreds of courses offered by various educational and vocational 
institutions. The diploma or work permit, on the other hand, is granted by the authorities rather than a 
single university or college. This is a perfect example of micro-credentials, or the potential of partial 
successes through numerous channels, where each of these micro-credentials explicitly outlines the 
educational aim that is required and the extent to which the learner has achieved it. 

In this short paper, we would like to present a demonstrator, which was discussed and developed with 
experts during a focus group, to demonstrate the possibilities that the storage of services and partial 
services on identity-linked, non-tradable blockchain tokens might have for the future of certificate and 
credential recognition. 

2 RELATED WORK  
Agustin et. al [1] describe the application of Blockchain technology in e-certificates in the open journal 
system. The study reports that issuance of e-certificates in an open journal system is a way to manage 
and verify, prevent duplications or even falsification of e-certificates and the reputation of the open 
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journal system is already given. This project is based on Blockcerts by Learning Machine (originally 
developed at MIT). Merija and Kapenieks [2] compare Blockerts with Ethereum Smart Contracts 
developed by Open University, UK, while Baldi et al [3] describe how to impersonate a legitimate issuer 
of Blockcerts certificates with the aim to produce certificates that cannot be distinguished from originals 
by the Blockcerts validation procedure. The “JR science for policy report: Blockchain in Education”, by 
Grech and Camilleri for the European Commission [4] is regarded as the most significant contribution to 
the area of Blockchain in education in general. 

3 RESEARCH QUESTIONS 
This short paper will look into the following research question: 

• What requirements must blockchain-based systems fulfil in order to be suitable for the storage of 
micro-credentials across national borders? 

4 METHODOLOGY 
To achieve our research goal, we conducted a focus group discussion with 5 participants. Table 1 details 
the gender and respective background of each participant. The core question of the discussion equals 
the research questions as described above. The realization of the focus group is based on the method 
of the problem-centered interview following Witzel [6]. The evaluation of the key statements was 
conducted according to Mayring's [5] approach in regard to content-analyses. Note: All participants of 
the focus group have a good to very good knowledge on the topic of Blockchain technologies. As part 
of the focus group, a demonstrator was developed which outlines suggestions live on the Ardor 
blockchain (Testnet). 

Table 1. Participants of the Focus Group. 

Person Gender Background 

1 m IT sector 

2 f IT sector 

3 m Educational sector 

4 m HR management 

5 f Librarians 

5 INTRODUCING THE DEMONSTRATOR 
During the live demonstration, the following functions were created in the Ardor blockchain testnet in 
collaboration with the participants of the focus group: 

Blockchain addresses representing the educational institution, a company, a library and the learner. 

Linking blockchain addresses to digital identities. 

On the address of the educational institution, the 3 other addresses with the respective function were 
recorded in the form of a "message to self". 

A catalogue of learning objectives was created. This contains which partial performance must be fulfilled 
at which educational institution in order to receive the grade for a specific subject. 

The company and the library sent an encrypted message to the educational institution, each with the 
meta-data of the partial performance and the ID of the learner. A shared key was generated so that the 
learner could access this message. Apart from that, the issuer and the recipient can read it with the 
respective key. 

The educational institution has sent a message to itself, also in the form of an encrypted message, which 
contains the meta data. A shared key for the learner has also been generated. 

Based on these 3 messages, a Singleton Token, also called NFT in technical language, is generated. 
This token combines the partial performances, meaning the micro-credentials, in order to produce the 
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qualification grade. This token is sent to the learner's address. Again, a shared key is generated. The 
learner can use this to share access to the meta data of the token with third parties. 

6 RESULTS 
We would now like to summarize the core statements of the focus group participants in respect to the 
guiding question: 

E1 comes from the IT sector and has some experience with the development of blockchain-based 
systems. He still sees a big problem in the interaction of non-secure data, such as a paper certificate, 
digital identities and blockchain as a secure data store. For him, there are still too many problem areas, 
starting with how to verify an insecure piece of analogue data. If this is done incorrectly, we could defacto 
legalise non-valid documents via the allegedly secure data storage. But of course that is only the 
historical side. If we draw a line and store certificates analogue and digitally from a certain date, without 
the compulsion to also safeguard existing data, then the switch to secure storage and verification could 
succeed, even if one then thinks in decades rather than months or years until a worldwide recognition 
of data actually becomes possible. He found the live role play for the creation of the prototype very 
exciting and it showed how advanced modern systems like Ardor are. At the same time, however, it is 
sad from his point of view that hardly anyone is familiar with them and uses the technology. 

E2 agrees with E1. For her, the human factor also comes into play. Errors can happen when entering 
data. With blockchain, you cannot simply delete the data, a new record is generated which co-exists 
instead of overwriting a database entry. This is a certain change in the way we think about how 
processes work. She still sees the awareness on the part of users as particularly difficult. If developers 
don't always find the best solution, and politicians are perhaps not always interested in technology, how 
are consumers supposed to understand and use the technology? In particular, the following points are 
important to her: data origin, data ownership, data security and a multi-chain solution. 

E3 comes from the education sector. For him, it is simply a matter of confidence in what will be coming 
from the government and administration. Although he thought his knowledge of blockchain was good, 
he was pleasantly surprised by the live demo. For him, however, it is still a long way from a live demo 
to a functioning product. Above all, a functioning product must receive unreserved recognition from all 
sides. 

For E4, the international recognition and issuing of certificates is a major issue. Often a massive amount 
of research has to be done to check certificates. Micro-credentials play a big role for him. He suggests 
that such systems as in the live demo should first be set up and tested within a company. This should 
be done in parallel to existing systems. In this way, one could successfully test that such applications 
work. This should ideally be done in parallel at companies that already cooperate with each other in 
training processes, so that the blockchain systems can be linked in a second step. In this way, trust can 
be gained in the system as it steadily grows and then, in the medium term, becomes a standard that 
can no longer be overlooked. 

For E5, a system like the one presented in the live demo, only featuring a good user interface and 
explanations for the users, would be a great help. As a library, they are often involved in training 
processes of different educational institutions and companies. They have to spend the proof on not 
standardised forms depending on the respective partner. Often this is administratively desperate, 
especially when certificates are issued analogue and then lost by the learners. A uniform system would 
therefore be a dream for them and a solution equipped with digital identities and with deposited 
examination results, while fully preserving privacy, would be very promising. 

7 CONCLUSIONS 
Blockchain technologies can be assuring under certain conditions to solve the problem of micro-
credentials in the medium to long term. Cooperation between different institutions, even across 
countries, for a particular certification process seems to be easier to administer with the help of 
blockchain technologies. But above all, it is also more secure and easier to verify for all parties involved. 
However, there is still a long way to go until this is achieved, and the main task is to raise awareness of 
the benefits and application of the technology. 
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Abstract 
Due to the pandemic in early 2020, the French government, like many others, decided to temporarily 
close the universities and asked the faculties to entirely focus on online education or e-learning. In a 
world where digital contents exponentially increase, this pandemic has been an opportunity to develop 
distance e-learning. Many politicians found a unique opportunity to decrease or even eliminate face-to-
face teaching activities. In engineering, this experience has shown clear limits and weaknesses. This 
paper highlights several problems that raised in microelectronic education and good reasons to move 
back to face-to-face learning especially for the acquisition of know-how. Indeed, know-how is mandatory 
for engineers, masters and PhDs in science and technology and this will never be replaced by a virtual 
experience. Real practice is the necessary price to pay for meeting the technological challenges of the 
upcoming decade. 

Keywords: Distance learning during Covid crisis, microelectronics, knowledge and know-how in 
engineering, digital challenges, virtual teaching limitations. 

1 INTRODUCTION 
Due to the pandemic in early 2020, the French government, like many others, decided to temporarily 
close the universities and asked the professors to entirely focus on online teaching and e-learning. While 
the online tools are useful and suitable for students temporarily away from their universities or living in 
countries with less educational opportunities, the limitations of these tools need to be analysed in depth. 
Online access to scientific publications, presentations or videos are interesting supports and useful 
complements to training, especially in the field of microelectronic engineering, which is the expertise 
field of the authors. Completely changing the educational paradigm from face-to-face to fully online 
teaching is another matter. This clearly leads to severe disappointments and disastrous results on the 
know-how acquisition, which is a strong requirement in engineering and, of course, in the field of 
microelectronics. This paper briefly presents the context of microelectronics, as well as the 
implementation of distance learning, which has been applied for several months. Due to this quite long 
experience, several key points are described and highlighted. The article concludes with an evaluation 
directly carried out by the students after the return of face-to-face classes and labworks on the platforms 
of the French national network for microelectronic education (“Coordination Nationale pour la Formation 
en Microélectronique”). 

2 MICROELECTRONICS: A HIGH PRIORITY ENGINEERING FIELD 
The paper is set in the context of the higher education in microelectronics. This field is today a national 
priority due to the very dynamic microelectronic market and the strong needs of the semiconductor 
companies in terms of technologists and designers. The incredible multiplication of smart connected 
objects, deployed in the framework of the IoT (Internet of Things) [1], has induced many developments 
in microelectronic circuits and systems covering a wide spectrum of applications, such as 
communication, health, security, energy, etc. [2]. At the same time, micro-sensors and -actuators are 
manufactured thanks to microelectronic technologies [3_4] and highly contribute to the exponential 
growth of the connected objects [5-7]. As a result, the energy consumption of the internet is also 
exponentially increasing, roughly by a factor of 2 every 4 years [8-9]. Figure 1 shows this fast-paced 
evolution. Without any change, the electrical energy produced in the world will be entirely devoted to the 
Internet in 2030 [10]. This is of course not desirable. 
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Figure 1. Evolution of the number of bytes transferred in the world and the related electrical energy 

consumption. Most of this energy is dissipated in electronic circuits and systems. The energy growth must 
be limited by improving the performance of electronics. 

A part of the solution consists in reducing the electrical energy consumption of the electronic devices, 
circuits and systems by at least one order of magnitude over the next 20 years [11]. The violet dashed 
curve on Figure 1 shows the energy evolution in that case; it seems negligible on the plot, but notice 
that the scale is logarithmic. The total energy save annually reaches 14,000 TWh. In other words, this 
corresponds to 14 times the energy of the global air traffic in 2019! Many governments have recognized 
this challenge and declared the electronic sector as a priority in their strategy.  

Today, one of the main difficulties is the shortage of skilled workers in electronics and microelectronics 
[12]. The solution consists in improving the training of technicians, masters, engineers and PhD students 
in order to provide them skills and know-how. This is the main motivation of the French national network, 
which provides a true know-how in microelectronics and nanotechnologies through practice thanks to 
shared and dedicated platforms at the national level [13]. 

3 SWITCHING TO DISTANCE LEARNING 
In order to improve the learning efficacy, several online tools have been devised to train the students. 
These are the so-called MOOCs [14] and their associated tools [15]. It also exists documents posted on 
the university digital platforms such as MOODLE, a learning management system [16] and, more 
generally, the available online documents such as those found on the “Wikipedia” website, a free online 
encyclopedia [17]. Notice that these online tools are a good add-on to face-to-face education [18]. 
Indeed, this gives to the students the ability to retrieve and sort information on the internet such as 
scientific articles. Moreover, the MOOCs offer a learning process, which goes from the knowledge 
acquisition to a self-evaluation, quickly giving to the students a feedback on their understanding.  

Due to the pandemic and to the emergency situation, the learning activities have been modified in depth 
to comply with the governmental recommendations and rules, as shown in Figure 2.  

 
Figure 2. Evolution of learning methods before and after the COVID pandemic. 

 Almost all educational activities shifted to virtual. 
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This figure shows the different education activities - including, lectures, tutorials, and labworks in 
microelectronics for designers and technologists - which has been impacted during the sanitary crisis. 
Most of these activities have been adapted to be operated in a remote way. This movement has been 
quickly done with many issues. Nevertheless, the academic community reacted in its majority by first 
reusing the existing online courses and dedicated tools. Then academics developed dedicated contents 
in order to facilitate distance learning.  This quick shift from face-to-face to remote learning can be 
divided in four points:  

- Reuse of MOOCs (Massive Open Online Courses), 
- Adaption of the contents and, sometimes, creation of dedicated documents for online courses, 
- Organization of online tutorials, 
- Online labwork practice (when it was possible). 

In the sequel, we detail each point and describe their strengths and weaknesses. 

3.1 MOOCs 
The first author of this article has already experienced the creation of a MOOC dedicated to the learning 
of microelectronic technologies and entitled "Integrated Microelectronics Tutorial" [15]. This MOOC is 
useful for preparing students to the cleanroom labworks of the French national network, GIP-CNFM [19-
20], dedicated to higher education in microelectronics and nanotechnologies. This MOOC was created 
within the framework of the European association EAEEIE [21], which was selected to manage 
successive European projects dedicated to the improvement of higher education in electrical and 
information engineering [22-23]. With the help of students in the frame of a European mobility, this 
MOOC dedicated to microelectronics has been translated into several languages (Romanian, 
Portuguese, German, Finnish, English). This was not only a huge work but we faced issues such as the 
English version was not already completed before the first release of the initial French version! This 
implied new investment, which were not anticipated. Moreover, after 6 years, the software has so much 
evolved that the initial version was no longer available. In conclusion, MOOCs are only applicable if a 
permanent team is dedicated to their support and maintenance. This assumes that the institutions are 
able to lock a budget over a long period with the associated human resources. Recently, several 
academic institutions have created local pedagogical units in order to digitalize learning. Although there 
is a massive development of digital environments for the teachers and the students (Digital Working 
Environment), the creation and maintenance of such tools do not appear as an important priority. For 
instance, the European program called Horizon 2020 -EDUC-SHARE [24] does not mention this action 
in its eight priorities.  

3.2 Content adaption for online courses 
Face-to-face course are usually supported by a slideshow pointing out in a synthetic manner the main 
scientific or technical messages. The explanations and methodologies are given by the teacher, which 
come in complement to the slides. This approach offers a lively progression with frequent interactions 
with the students. Doing the same remotely through a virtual presentation (videoconference) deeply 
modifies the student and teacher behavior. Indeed, the students are more passive and reduce their 
interactions with the professors, while the teachers are frustrated to not see the audience reaction. This 
makes really difficult the little live adjustments done during the face-to-face lectures. Therefore, the slide 
content has to be much more developed and the teaching speed reduced in order to maintain minimal 
exchanges with the students during the videoconferences. As the slides tend to be often overloaded, 
the core content is much more difficult to catch by the audience. Another consequence is an extra 
preparation time for the teachers, which is unfortunately not rewarded by a better understanding and 
assimilation of the fundamentals by the students. 

3.3 Organization of online tutorials 
The tutorial sessions are a good way to assimilate the course fundamentals based on pedagogical 
examples. They allow students to acquire the concepts, to perform calculations and specially to master 
the methods and know-how. During these face-to-face sessions, the students lead the action with the 
support of the teacher who follows them and puts them back on track in case of mistakes. During these 
sessions, the students often exchange and provide a collective effort improving their understanding and 
promoting comments and questions, which are essential to develop the innovation spirit.  
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The online tutorials are often organized as homework, and the students usually receive their exercises 
before the session to save time and allow a short preparation. We are far from the panacea because 
the students are not supported during the tutorial preparation and most of them remain unable to start 
the exercises. This is clearly a strong limitation for such a practice. Moreover, the innate discussions 
and exchanges between students and teachers are usually lost by videoconferencing. In conclusion, 
the spirit of curiosity is lost even if some of the students prepare questions. The physical exchanges are 
crucial for the communication and, in remote situation, we have observed a wait-and-see attitude 
conducting students to simply retrieve the results provided by the teacher. All the dynamism of face-to-
face learning and the associated proactivity has disappeared. 

3.4 Online labwork practice 
The training of technicians, engineers and doctors in a highly technical field requires the acquisition of 
knowledge and know-how. This latter is a major part of the skills and qualities for working in the industry 
and especially in microelectronics [25]. In spite of incredible CAD tools for modeling and designing, 
microelectronic circuits and systems are so complex that companies always fabricate a physical 
prototype allowing the product validation and the adjustment of a huge number of parameters Therefore, 
specialist training requires extensive practical experience, which can only be obtained through 
laboratory work, projects, and supervised internships [26]. Switching from practical to virtual training 
leads to major issues.. 

The first problem is that many experiments cannot be remotely conducted. Indeed, the technical 
platforms are not intended to perform distance learning. Most of the testbenches, physical devices, 
circuits and instruments are not designed to be access through the internet. Only few experiments 
requiring a local operator can be remotely performed. This requires a perfect schedule and a careful 
preparation by the students' supervisors. This is for instance the case for the unique national circuit test 
system, a very expensive equipment located in Montpellier and remotely accessible by the French 
community [27]. Nevertheless, this assumes that the students have already conducted several 
experiments on physical benches.  

Circuit design seems a more favorable activity to be taught online. Indeed, remotely using dedicated 
software should not be a big issue. Nevertheless, this is not at all the case for several reasons: 

• The first difficulty for the students is their ability to access remotely the microelectronic CAD 
platforms. Indeed, as these CAD tools are quite expensive, their location must remain at the 
University in order to avoid piracy. This implies to have a connection via a VPN and to install some 
software tools for redirecting the displays. In practice, many students are not enough familiar with 
Linux and such tools provoking dissatisfaction and time loss. 

• The second issue is for the system administrators and the teachers that have to deliver 
instructions for remote connections. This task is not obvious because the personal setup of the 
student computers differs a lot. Indeed, some students own a PC under Linux, others under 
Windows and, finally, some others under Mac OS. Of course, the number of configurations is not 
limited to these three situations because the OS versions and releases have to be considered. 
This is clearly not a cakewalk for managing so many different configurations. 

• Another problem is the complexity of microelectronic CAD tools, which deal with huge data 
libraries (typically several gigabytes) and generate a lot of files. This is particularly disturbing for 
an isolated student working at home. Indeed, discussing with his neighbor or asking a professor 
is not so easy even a videoconference is running. In this situation, the first student reaction is to 
understand by themselves what really happens (which is perfectly healthy), but, as the volume of 
data and the amount of files are large, it is particularly difficult (for a student) to sort the 
information. 

• In addition, to these hurdles, getting started with microelectronic CAD tools requires to proceed 
several rigorous steps that a novice user may find very difficult. Indeed, design flows contain a lot 
of traps for the beginners and require an advanced understanding of the circuit and device 
models. The role of the teacher is then crucial for organizing the work on the computer, analyzing 
the physics or the code semantics when the design is made with a HDL (Hardware Design 
Language). A teacher is usually able to quickly guide the students in laboratory room, by 
responding to the questions and, more importantly, anticipating the difficulties thanks to a glance 
on the student group. The online teacher does not have a clear overview of the group and its 
difficulties. This makes delicate the student support and generates a considerable waste of time.  

1272



4 ONE YEAR OF DISTANCE LEARNING 
Since March 2020, in France, the majority of theoretical courses, tutorials and even practical work at the 
university have been organized remotely by videoconference. Our study is based on observations made 
in microelectronic education but is surely applicable to other technological disciplines. Since the 
beginning of 2021 in engineering schools and master degrees, practical activities have been allowed. 
Thus, the students are back in the classroom for labworks and projects.  

Benefiting from these face-to-face situations, a feedback from the students and their teachers has 
become possible. In the sequel, the proposed analysis mainly concerns engineer and master students 
in microelectronics, who are usually using of the French national network platforms. On these platforms, 
they learn the know-how for manufacturing microelectronic circuits, characterizing physical and 
electrical devices, designing integrated circuits or prototyping embedded systems. This leads to several 
remarks and comments. 

On the remote activities: 
• Being 8 hours per day in front of a computer screen with almost no time-out, isolated at home or 

in a small flat, is not ideal to keep the attention and, worst, favors a quick loss of focus.  

• The students do not (or very marginally) interact with the teacher, as they do not feel his presence. 
Moreover, online asking questions is more difficult because most of the interactions with the 
teacher are lost, especially the gesture and body language. 

On the pedagogy: 

• Methodologies and scientific approaches require stimulating the students while remote learning 
favours their passivity. 

• Understanding by the students is poor. They are not enough involved because they received a 
digital document. If they looked at the document before the lab, online labwork is less exciting 
and considered less difficult thanks to a larger support of the teacher team. Of course, this is just 
an illusion! 

• During the tutorial sessions, most of the students are waiting for the solution instead of seeking 
by themselves. This implies at the end a reduced autonomy and a lack of questions, which are 
however essential for the group dynamic. 

On the role of the teacher: 

• Teachers are spending a lot more time for preparing because everything should be written down 
as much as possible. This tends to lower the comments, which are useful for helping the 
understanding. In face-to-face situations, the teachers naturally limit the pre-written documents 
and displayed slides. This favors the curiosity and the discussions, for instance by giving 
analogies that are really useful in engineering or physics. 

• In circuit design, labworks can be done online thanks to an important preparatory work for giving 
access to a large number of students while maintaining the network security. This implies a 
permanent and efficient technical team for managing the CAD tools and the local servers. 

On the internet access: 

• The excessive use of Internet on undersized networks leads to frequent communication 
breakdowns causing a loss of time at the level of the teacher, but also on the student side. 
Numerous sessions were cancelled due to an improper national data transfer; this limitation was 
available for online teaching of high schools as well! 

• Increasing the capacity of the servers and connections will solve the problem at the price of an 
additional work of the technical team, an increase of investment and a higher power consumption, 
which is not neutral for the carbon footprint. 

5 CONCLUSIONS 
After the resumption of a few face-to-face sessions in 2021, it appears a few salient points. Firstly, the 
permanent exchanges during the lab activities by the students with their classmates and teachers make 
their progression ten times faster than in a remote fashion. Secondly, face-to-face education tends to 
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homogenize the student class and to reduce disparities. Therefore, the progress is collective and the 
know-how acquisition is much more efficient. 

Finally, a survey of several groups of microelectronic engineering students showed that 90% of students 
confirm the low effectiveness of online training and report realizing the benefits of practical work on 
platforms with a teacher. Figure 3 summarizes all these points: the limitations of remote practices and 
the student feeling and analysis after the resumption of in-person activities. In engineering, permanent 
remote activities are clearly counter-productive! 

 
Figure 3: Limitations of the remote practice training and conclusion after resumption  

of few face-to-face practical trainings. 
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Abstract 
In this work, the development and impact on the academic results of the teaching methodology, 
designed  and  applied  during  the  2019/20  and  2020/21  courses,  in  the  face  of  the  situation  of 
limited mobility and occupation of the classrooms in the Engineering Schools of the University of the 
Basque Country is exposed. The experience has been carried out in two subjects of the Department of 
Energy Engineering,such as Thermal Engineering and Thermotechnics, in all Engineering Degrees.   

Keywords: pandemic, bimodal teaching, blackboard collaborate, broadcasted lectures. 

1 INTRODUCTION 
The consequences of the limitation on the occupation of the classrooms due to the coronavirus 
pandemic have forced a new teaching methodology in which face-to-face and remote teaching could be 
combined. In many subjects this has been a new challenge, while for those subjects and teaching groups 
that had already been using active learning methodologies with much support from the virtual teaching 
space, this adaptation has been easier. 
During the second semester of the 2019/20 academic year and the first semester of the 2020/21 
academic  year,  combined  methodologies  for  the  follow-up  of  the  classes  were  designed  and 
implemented, both in person and remotely, with live broadcast of the classes through the platform 
BlackBoard Collaborate.  

2 METHODOLOGY 
The two learning spaces, the face-to-face and the remote, have been integrated into a single common 
space and for this the interaction between the three agents has been maximized: the teacher, the face-
to-face students and the remote students. To do this, the classrooms were equipped with micro and 
audio systems along with video cameras that allowed contact and instant interaction in real time between 
the three agents involved. The approach to the methodology consisted of dividing the class into two 
groups, so that each group  attended  classes  in  person  or  remotely  live,  alternately,  according  to  
an  established calendar. All the classes, in addition to being broadcast live, were recorded and made 
available to the students during the entire course, on the eGELA virtual platform (figure 1). 
In this work, the impact that this strategy had on the academic results of the students of both subjects 
is evaluated. The methodology was complemented with the use of flipped learning tools previously  
developed  by  the  ikasTHERM  Educational  Innovation  Group,  consisting  of  pills  of didactic videos 
of between 6 and 15 minutes in duration, available on the ikasTHERM YouTube channel, created and 
designed by the different professors that constitute the group, and which were very useful and effective, 
especially in this situation of mobility limitation due to Covid-19. Finally, they were complemented by the 
intensive use of continuous and active monitoring of the progress of the students' learning  process, 
both  remotely  and  in  person,  through  the  use  of  a  library  of  tests,  created for this purpose on 
the Socrative platform.  
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Figure 1. All the classes, in addition to being broadcast live, were recorded and published in eGELA, 
classified by date, so that students have it available throughout the academic year. 

The teaching environment was configured so that both workspaces, the face-to-face and the online, 
could be merged and interacted with. In this way, all students, including those who were remotely, were 
able to participate in the development of the class, answering, asking questions and listening to the rest 
of the students and the teacher. The audiovisual system allowed a fluid communication between the two 
spaces. For this, two possibilities of camera capture were considered (Figure 2), on the one hand a 
camera plane had to cover the board, the projected presentation and the figure of the teacher and 
students on the board during the explanations (Figure 3). For a better visualization of what was written 
on the board, the screen was shared on Blackboard, allowing remote students to zoom in on their 
screens to clearly see the content on the board. On the other hand, another shot allowed to broadcast 
only the projected presentation. In this way, remote students could view both the real work space in the 
classroom, as well as the rest of the face-to-face students, and in another plane the detail of the 
projected presentation. 

 
Figure 2. Configuration of the two broadcasted planes. 

Having all the classes recorded has been an important advance in the content that students have 
available for use outside of class and thus increasing the possibilities of the flipped learning methodology 
used. This has resulted in more time available in face-to-face classes to develop exercises, practical 
cases and, ultimately, spend hours with the teacher to apply the concepts learned. 

 

 

 

 

 

 

 

Blackboard 

Slides 
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Figure 3. Framing Plane Setting. 

3 RESULTS 
The applied methodology and the impact obtained with its application can be considered as a success, 
especially, the profound change in attitude observed in the students, given the need for their 
commitment to success in the application of the methodology, under conditions of limitation due to the 
pandemic. Thus, the greatest impact observed has been a profound change in the role voluntarily 
assumed by students, increasing their engagement rate, taking responsibility for their learning, and 
adapting to the new academic scenario. 

During the two academic years in which the dual methodology has been implemented, it has been 
observed, in addition to a considerable increase in the level of participation, motivation and interaction 
both face-to-face, online and offline between students and teachers, a significant improvement in results 
academics. It has gone from rates of students presented of 50-60% to rates of 80-90% with respect to 
the number of students enrolled, as well as success rates that have increased from 40% to 70%. 

 
Figure 4. Blue colour column: % of students taken the exam. Red colour column:  

% of students passed the exam. 

4 CONCLUSIONS 
Evidence shows that the dual methodology applied, in addition to overcoming the complicated situation 
of mobility and occupation of the limited classrooms, has produced a second result, improving the 
success rates of students in the subjects in which it has been implemented.  

The results invite to continue applying the broadcasting and recording methodology of the classes even 
after the limitations due to the Covid-19 pandemic have been eliminated. Applying this type of 
methodology requires that the provision of audiovisual media in the classrooms be of proven quality, 
and stability in the internet signal is also very important. 
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The methodology does not imply a greater workload for teachers, on the contrary, it facilitates the 
development of teaching based on flipped learning. Once the class is broadcast and finished, the 
recording of the class is automatically made available on the eGELA virtual campus platform. 

All these possibilities open the door to new designs of active methodologies that allow to take full 
advantage of the remote learning habit that the students themselves have acquired in the dual 
methodology during this pandemic. 
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TEACHING EFFECTIVELY IN A MOBILE LEARNING ENVIRONMENT 
AND HOW TO MEASURE EFFECTIVENESS 

Michael Sletten, Matthew Montebello 
University of Illinois, Urbana-Champaign (UNITED STATES) 

Abstract 
Teaching has taken on new challenges in recent years with the onslaught of the COVID-19 pandemic. 
Many users have found the value of using mobile devices in the education process; however, it 
presents many challenges. The objective of this paper will explore the mobile learning environment, 
security and privacy challenges, the creation of learning materials for mobile devices, and effective 
measurement of mobile learning. 

The work presented in this paper is based on research and data collection conducted in 2020 at two 
colleges in the Chicago, Illinois area using a mixed methodology that sought to answer the research 
question “How can users, mobile devices, wireless networks, learning management systems, and 
computer networks support a secure mobile learning environment?” Survey questions and case study 
methodology were employed to gather information to help inform as to the answer the research 
question. Survey questions were sent out via an online survey tool to four sets of users-students, 
instructors, learning management system and computer network administrators. The types of 
questions that were asked included what type of mobile devices are used, duration of online session 
time via their mobile device, if any of the users or administrators have ever had a security breach or 
identity theft that was related to their mobile device. Key findings were that users logged into their 
online learning content three times per day on average using a mobile phone, most users and 
administrators have not experienced a security breach, both Wi-Fi campus networks did not require 
the use of a password to join their Wi-Fi network, and regular backups of learning management 
system data were occurring. It was during this research that Dr. Sletten developed an original concept 
called The Five Elements in a Mobile Learning Environment which includes the user, the mobile 
device, the wireless network, the learning management system, and the computer network(s) that 
support the wireless network and/or the learning management system, all of which is continually 
surrounded by risks and threats, which is presented and discussed in this paper. Some important 
conclusions from the research included that all users should have frequent and regular security 
awareness training, Wi-Fi networks should have required password and other security configuration 
settings, and that mobile learning environments have become ubiquitous which then results in 
consequences for security within that mobile learning environment. 

Creating content for mobile learning and teaching in a mobile learning environment also presents 
challenges. It is important to ensure that learning content is created so that it will render properly on a 
majority of popular mobile devices (Apple, Android) and also for tablets, notebook, and desktop 
computers. Determining how content is created and delivery mode can help to inform teachers how to 
teach effectively. Another question is who provides the mobile device, or is it user owned? The 
question of how to measure effectiveness in mobile learning provides challenges in evaluation such as 
how learning occurs, assessment of learning processes and outcomes, ethics and privacy, and mobile 
device limitations. 

Together with tangible answers and propositions, we present numerous insights that provide valuable 
recommendations and significant conclusions to assist educators and administrators in providing 
secure, ubiquitous learning experiences over mobile devices. 

Keywords: Mobile Learning, Ubiquitous Education, Security, Effectiveness, Measurement. 

1 INTRODUCTION 
Mobile devices such as phones and tablets have afforded many users the ability access educational 
content ubiquitously. The freedom of learning from anywhere at any time is powerful for students 
and instructors if deployed and administered effectively. Questions arise such as who should pro-
vide devices to students and teachers, how should learning content be designed specifically for 
mobile devices, what are the security and privacy issues, what is the value of a mobile learning en-
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vironment, and how is effectiveness measured in these areas? This paper will present and discuss 
what teaching in a mobile learning environment might be and how to measure the effectiveness 
within it. 

2 MOBILE LEARNING ENVIRONMENT 
Mobile learning has grown into a very large segment of the learning market, with an expected revenue 
of $38 billion dollars in early 2021 [4]. This level of growth is partly due to the COVID-19 pandemic but 
also users are starting to realize the value of mobile learning. Mobile learning allows for users to find 
new opportunities to learn through conversation on their mobile devices, context-based searches, and 
the ability to explore real and virtual worlds [2]. Users have realized that mobile devices have removed 
the requirement to “...tie particular activities to particular places or particular times.” (Traxler, 2010, p. 
151). In doing so, this ubiquitous learning environment has afforded many the opportunity to learn 
anywhere at any time, providing their mobile device can connect to the Internet.  

Looking at the mobile learning environment as a whole and breaking it down into an elemental basis, it 
is easier to understand what the different components are within that system, as illustrated in the dia-
gram below. 

 
Figure 1. The five elements of a mobile learning environment (Sletten, 2020, p. 55) 

Each of these five elements represent an area that can be examined through different lenses when 
considering different aspects such as effectiveness, security, or design.  

3 CHALLENGES 
There are questions and challenges that arise within the mobile learning environment. This includes 
how can teachers teach effectively if they and/or their students are using mobile devices? Determining 
the methods to evaluate effectiveness for teachers to determine how they can teach effectively can 
prove to be beneficial for everyone in the mobile learning environment but especially the student since 
it is their success that educators are mostly concerned with. 

Who should provide mobile devices to teachers and students, or should they use their own? Some 
organizations or institutions will require that each user will provide their own mobile device to access 
their learning content, while others might provide a mobile device to them. In the bring your own 
device (BYOD) model, the users will access their learning content via their personally owned mobile 
devices. This raises the question of privacy in that if an institution or organization has a mobile de-
vice management policy that governs how mobile devices connect to their wireless networks, what 
type of data they can access and/or store on their device, and what type of security policy they re-
quire of mobile devices that join their network, is there a violation of individual privacy? It is there-
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fore recommended that each organization should consult with their legal team, Human Resources 
department, and internal decision makers on how best to approach the issue of BYOD and their 
mobile learning platform. 

How can learning materials be effectively designed for access via mobile devices of different types? 
Design issues as noted by (Ali et al., 2012, p. 33) range from platform focused issues which include 
communication, collaboration, and interactivity, then media type, learn on the move user role and pro-
file and the final user focused issue of usability. Mobile learning content differs greatly in how it is ren-
dered and presented on a mobile device based on device type, brand, operating system and screen 
size. Instructors and instructional designers should collaborate during the course design phase to un-
derstand by which mobile devices are most commonly used by their audience and design their learn-
ing content to work with many different device types including mobile phones and tablets. 

What are the security, privacy, and connectivity challenges in mobile learning? Each of the five ele-
ments in a mobile learning environment (Figure 1) illustrate areas in which there are concerns for se-
curity, privacy, and connectivity. For users, an example might be how users might access various 
websites or information that may carry a virus which could infect their mobile device. A mobile device 
could have very weak security measures configured, if any at all, and might be susceptible to various 
types of attacks. Wireless networks could be set up to where they do not require the use of a virtual 
private network (VPN) and/or a password to join the network. Learning management systems could be 
unpatched, not have their data backed up regularly, or have weak security measures in place. Com-
puter networks that host the Wi-Fi and/or LMS can have many different attack surfaces and vulnerabil-
ities available for attackers such as poor network configuration, servers that are not patched with se-
curity updates, or network equipment (i.e., routers) that are not configured in a secure manner which 
might allow unauthorized access. 

What is the value of mobile learning? The value of mobile learning is different for everyone because 
value is something that varies from user to user, organization to organization. One of the larger chal-
lenges would be to determine how to measure value for users and organizations relative to what they 
want out of their experience, what they need to deliver, and how they deliver it. 

How is mobile learning effectiveness measured? As noted by Sharples “Evaluation of mobile learning 
poses particular challenges not only because it introduces novel technologies and modes of learning, 
but also because it can spread across many contexts and over long periods of time.” (Sharples, 2009, 
p.12). Mobile device technology and how users engage with those devices to access their learning 
content  is rapidly changing and this presents challenges for the investigator. 

Vavoula & Sharples mention six challenges in evaluating mobile learning which include how learning 
occurs in a variety of settings, assessment of learning processes and outcomes, the ethics and priva-
cy surrounding personally owned mobile devices, mobile device limitations (i.e. screen size, battery 
life, connectivity), impact of student learning, and how mobile learning is associated with the lifestyle of 
the learner and their location/social groups/and location (Vavoula & Sharples, 2009 pp. 54-57). What 
is the value in finding the answers to each of these six challenges? If data can be collected on how 
learning occurs in different settings, it can help teachers and instructional designers understand how 
and where learners are consuming their learning content, along with helping to determine the value of 
mobile learning. It can also help to provide insight as to what the security, privacy, and connectivity 
challenges are and how they can be addressed.  

4 RECOMMENDATIONS 
Measurement of effectiveness in a mobile learning environment can take place in different ways to 
help answer the questions of effectiveness, security, and learning materials design and delivery. The 
table below shows different means of collecting data from each of the five elements in a mobile learn-
ing environment (MLE): 
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Figure 2. Methods of evaluating effectiveness. 

Information from the three types of users can include statistics, device types, and surveys. Statistics 
on users can include time of day, duration of access to learning content, what users are doing in their 
learning content, connection type (wireless or Wi-Fi), security updates, and frequency of access to 
learning content. Understanding the mobile device type will help to inform the instructor, instructional 
designer, and computer administrators and help them to make informed decisions as to how to create 
and deliver learning content, along with how to create security policy and allow access. Surveys sent 
out to the three user groups can ask questions such as level of satisfaction, interaction, feedback, and 
usability. 

Statistics and device type that is collected from the mobile device element can help to inform the 
decision as to what devices are accessing learning content, their level of patches that have or have 
not been installed, data transfer, and other information. This information can help teachers and 
instructional designers create learning content that will render correctly on those mobile devices. It will 
also help LMS and computer administrators decide on a security policy that will conform to the needs 
of their mobile learning environment and what they determine, as necessary. 

The information collected from the wireless connection element will help computer administrators 
make decisions about how their users connect to their LMS/network, what their security policy should 
be (i.e., require the use of a password to join the Wi-Fi network), and if they should require users to 
register their mobile devices (i.e., MAC address registration) before they can access their Wi-Fi 
network. 

Collecting statistics and device types for the LMS element will help LMS administrators to understand 
when their user community is accessing their learning content, what mobile devices they are using, 
and the duration of their session. Statistics can also be examined purely on the LMS side to address 
performance and up time information of the LMS itself. LMS administrators can modify and secure 
their LMS based on this information to ensure that it is secure and will offer their user community what 
they need to access in the most effective means. 

The statistics that are collected from the computer network side can include server up time, network 
up time, patching logs, system performance in terms of network speed, backups, and network device 
health. All of this information is very important to have because computer networks and servers need 
to constantly be monitored and maintained to ensure uptime, performance, and security. 

5 CONCLUSIONS 
The mobile learning environment has found increased value especially since the widespread begin-
ning of the COVID-19 pandemic in 2020. Opportunities for students and teachers to learn and collabo-
rate ubiquitously on their mobile devices has afforded an increased level of agency, creativity, and 
freedom. Challenges present themselves in the form of how teachers can teach effectively, who 
should provide mobile devices to users, how can learning content be effectively designed, security and 
privacy issues, the value of mobile learning, and how mobile learning effectiveness can be measured. 
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Solutions presented here include collection of statistics, mobile device types, and surveys all of which 
can provide information that help teachers, instructional designers, and administrators to make deci-
sions about how to manage and administer their portion of the mobile learning environment which in 
turn can provide a higher level of effectivity in their mobile learning environment. 
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IMPLEMENTATION OF ACTIVE LEARNING METHODOLOGY: 
FLIPPED LEARNING METHODOLOGY FOR THERMAL 

ENGINEERING SUBJECTS 

I. Gomez-Arriaran, M. Odriozola-Maritorena, J. Gainza-Barrencua, E. Perez-
Iribarren, A. Picallo, A. Erkoreka 

University of the Basque Country (SPAIN) 

Abstract 
This paper describes an active learning methodology where STEM education activities based on the 
coordinated use of literacy tools, such as the flipped classroom, the Guided Problem Solving (GPS) and 
the monitoring of the learning process through the platform Socrative, are combined with the objective 
of turning students into protagonists of their own learning process experience. Originally developed for 
primary and secondary education, but having also been successfully applied in university education, 
these tools are well known in secondary education level, and in this sense, the designed methodology 
is perfectly applicable both in secondary education and in certain stages of primary education.  

The methodology has been applied during the academic year 2020/21 by more than 400 students in 4 
different subjects in the area of thermal engineering taught by 12 teachers who form the coordinated 
teaching group ikasTHERM. 

Keywords: Pandemic, bimodal teaching, blackboard collaborate, broadcasted lectures. 

1 INTRODUCTION  
The subjects of Thermal Engineering, Thermodynamics, Thermotechnics and in general all those related 
to the principles of Thermodynamics, are subjects that historically have presented relatively poor 
academic results. The main educational activity is problem solving based on a solid theoretical 
background that allows the student to formulate the necessary hypotheses for their correct resolution. 
A flipped learning methodology has been developed using various tools; First of all, a series of video 
tutorials is being developed to complement the work carried out in the classroom. The process of 
acquiring theoretical knowledge is evaluated in a systematic and programmed way throughout the 
semester by means of the “Socrative” application, which allows designing questionnaires or tests on 
aspects worked on in the video tutorials and launching them in the classroom so that each student 
Access the Socrative platform from their mobile phone and complete the questionnaire. The results are 
reflected in real time in the same application and discussed in the classroom. In this way, both the 
teacher and the students themselves can detect those aspects that need to be reinforced, focusing the 
activities that are developed in the classroom to that objective. 

The flipped learning methodology that has been designed is based on extracting from the face-to-face 
classes the exposure and development of theoretical concepts with a greater mathematical nature and 
transferring them to a personal work space of the student outside the classroom, through video tutorials 
developed by the teaching team and published on social networks, specifically on YouTube, constituting 
an own and common reproduction channel for the subjects taught by the Department of Thermal 
Machines and Engines. The video tutorials are a tool to transmit to the students those questions that, 
given their expository nature, can be taken from the class without the need for face-to-face interaction 
between the student and the teacher or the rest of the classmates, making more available time in face-
to-face classes for the application and consolidation of the concepts exposed in the video tutorials, 
through the approach, discussion and resolution of exercises and problems under the guidance and 
guidance of the teacher. In this sense, Guided Problem Solving (GPS) were applied as a tool in class 
and a library of GPSs was created. 

2 METHODOLOGY 
The proposed active methodology is based on three pillars that are used in a combined and coordinated 
manner: 
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• FLEXIBLE ENVIRONMENT: Extraction of contents and theoretical developments from the group 
work space in the classroom to an individual and flexible work space for the student, through the 
use of a Youtube channel with a trilingual library of more than 150 videotutorials with the 
theoretical contents of the lessons. 

 

 
Figure 1. Development of content through video tutorials. 

• COLLABORATIVE WORK: a library of problems prepared for its resolution according to GPS 
technique, under the guide and assistance of the teacher and in small groups, to explore in 
classroom the practical application of the theoretical contents previously worked individually by 
the student outside class. 

 
Figure 2. Guided Problem Solving templates 
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• MONITORING OF LEARNING: monitoring of the acquired learning was carried out by using the 
Socrative platform to individually answer in class a series of specifically designed questionnaires 
through the student's smartphone and analyze the results collectively and in real time, obtaining 
a photograph of the learning progress of the whole classroom and the necessary feedback to 
adapt the progress of the course to the needs of the students. In this way both the teacher and 
the students themselves can detect those aspects that need to be reinforced, focusing the 
activities developed in the classroom to that objective. 

 
Figure 3. Example of designed and answered questionnaires using Socrative platform. 

3 RESULTS 
Data and results about each activity have been collected for analysis. Youtube Analytics has collected 
statistics on the visualization of the channel by the students, and has extracted data from the audience 
patterns and identified the strengths and weaknesses of the video tutorials to draw conclusions to 
improve its structure and edition design.  

The most representative metrics to identify viewing patterns of video tutorials that allow them to be 
improved are the following: 

- Number of views 
- Visualization time 
- Average percentage reproduced 
- Average duration of visualizations 
- Absolute and relative retention of the audience 

 
Figure 4. Cumulative daily evolution during 30 days, of the total visualizations  

of the channel among the students of the UPV / EHU and South America. 
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The analysis of these data makes it possible to identify the different audience patterns according to the 
syllabus, the viewing period, the period in which monitoring is carried out through the Socrative test in 
the classroom, the duration of the videotutorials, the rhythm and the exhibition format used etc., that will 
allow adopting the appropriate corrections in the proposed methodology. 

The impact of the videotutorials has been monitored throughout the course by means of a battery of 
control tests using the Socrative tool. The tests are designed to verify that the student understands the 
contents of the videos. Two types of groups of students have been tested: classroom groups that had 
not yet seen the video tutorials on the subject of the tests and groups that had seen the video tutorials.  

Through the battery of Socrative-type questionnaires developed by the teaching team, that are used at 
certain random days during each topic of the course, always at the beginning of the classes, tests have 
been carried out on two types of groups of students: classroom groups that had not yet seen the video 
tutorials on the theme of the tests and groups that had seen the video tutorials. When analyzing the 
results obtained on the tests averaged by groups that had not visualized the videotutorials before 
performing the test and those who had visualized them, it is observed that the results in this second 
case are on average 10% better than those groups of students that had not visualized the videotutorials. 

 
Figure 5. Results of the Socrative type tests for each test and group. 

4 CONCLUSIONS 
Along with the analysis of the channel visualization data and the monitoring of the learning results, 
another important correction element in the development of the project was the feedback from the 
students in relation to the methodology. Two types of satisfaction surveys have been carried out in class: 
one survey about the use of the Youtube channel and the videotutorials and another one about the use 
of Socrative type test. The questionnaires should be completed according to a scale from 1 to 5, where 
1 means not agreeing at all and 5 totally agree. The answers show that the student are considerably 
satisfied and committed to the methodology. 

The academic results have reflected an averaged improvement of 30% in the pass rate compared to 
previous years. 
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MY VIRTUAL LIBRARIAN: AN AI ENGINE FOR PERSONALIZED
RECOMMENDATIONS OF READING LEVEL APPROPRIATE

RESOURCES

E. Miltsakaki, G. Mastrapas, J. Rojas, L. Polanyi

Choosito (UNITED STATES)

Abstract

We develop technology to improve the present and future lives of millions of children throughout the
world who, while equipped with basic literacy skills, do not have access to the tools they need to develop
fully functional literacy. There is a very deep need for children who are attending school to have
functional access to the almost limitless amount of useful information available on the Internet. But the
ability to make use of search engine technology for effective learning can not easily be acquired. For
most children, even after they have learned how to post a simple query to a search engine like Google,
Bing, or Baidu, the set of links that appear is, for many of them, all but useless. While the documents
returned may match the content requested in the query, they are seldom suitable for young users with
their developing literacy and limited scope of experience. The task is made harder by the abundance of
information that is unreliable or unsuitable for young readers. In recent years, the problem has been
amplified by the humanitarian crisis of millions of refugees and underage children whose only
opportunity to continue their education at refugee camps lies in their cell phones or the cell phones of
their parents.

We are addressing this challenge by creating a digital environment with a friendly “Virtual Librarian”, a
novel web-based AI tool that allows school-aged children to submit a query and returns open or other
freely available educational resources that are appropriate for their reading comprehension capability.
The Virtual Librarian is empowered by a fully functional web search infrastructure. Using Machine
Learning and text analysis models, it creates a personalized model for each user's knowledge of a topic
and makes recommendations that reflect the user's evolving ability to process more advanced levels as
their familiarity with various topics increases. This paper includes a discussion of how we address the
cold start problem and experimental results from pedagogical pilot studies with refugee children in three
locations worldwide. Concerence participants will be able to access a live demo.

Keywords: AI for education, personalized learning, e-learning, NLP, Machine Learning, virtual librarian.
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APPLYING TEST IN CLASS AS A FIRST STEP FOR THE DETECTION 
OF DYSCALCULIA  

María Isabel García-Planas1, María Victoria García-Camba Vives2  
1Universitat Politècnica de Catalunya (SPAIN)  

2Clínica Corachan (SPAIN) 

Abstract  
Dyscalculia is a learning difficulty whose diagnosis often occurs when entering high school and 
sometimes it is not even diagnosed or in an inconsistently manner. This makes these children know in 
their own skin what is school failure and the corresponding loss of self-esteem. 

The objective of this work is to present a test that carried out at school to first year high school 
students give the call of attention to possible cases of dyscalculia not previously detected and then in 
these cases carry out brainstem auditory evoked potential (BAEP) tests to conclude the diagnosis and 
in case of confirmation of the difficulty to be able to start the programs with the student of adequate 
intervention. 

The test has been prepared taking into account the diagnostic criteria of the Diagnostic and Statistical 
Manual of Mental Disorders (DSM) and it was considered tests related to the criterion rather than tests 
related to the norm, since the objective is not only to know how much a person is moving away from a 
pre-established level of performance, which is what the tests related to the norm, but also in what 
percentage of execution the evaluated criterion reaches, which is what the tests related to the criterion 
value since the test has to detect if a child has a dyscalculia problem and not position it with respect to 
the rest of the class. 

In the cases of children who with the test indicate the possibility of dyscalculia of the evoked potential 
to be applied, both the latencies and the amplitudes will be taken into account, the waves from I to VI, 
and in both ears. It should be said that for a good diagnosis it has been essential to also take into 
account wave VI (to date, only up to V was taken into account) and also take into account both ears. 

The use of the test in secondary school classrooms and the subsequent application of the BAEP will 
allow detecting those cases of dyscalculia not detected in the previous study stages and it will be 
possible to intervene appropriately. 

Keywords: Dyscalculia, detection test, brainstem auditory evoked potential.  

1 INTRODUCTION  
Mathematical skills are essential to lead an autonomous and independent life in a society marked by 
numbers, which makes it essential to understand how arithmetic concepts develop in the brain and the 
manifestation of difficulties in acquiring such concepts and skills. The specific learning difficulty that 
refers to the acquisition of these concepts and skills is called dyscalculia. In essence, it describes a 
difficulty with numbers that may be a developmental cognitive condition or an acquired difficulty 
resulting from a brain injury. The specific learning difficulty that refers to the acquisition of these 
concepts and skills is called dyscalculia. In essence, it describes a difficulty with numbers that may be 
a developmental cognitive condition or an acquired difficulty resulting from a brain injury ([1]). 

Dyscalculia can occur in association with other developmental disorders such as dyslexia, attention 
deficit disorder (ADD), and attention deficit hyperactivity disorder (ADHD). Co-occurrence is generally 
assumed to be a consequence of risk factors that are shared between the disorders. The early 
detection of dyscalculia and any learning difficulty is important. For this, the primary education 
teachers, and especially of the first cycle, are key elements for the early detection of possible learning 
difficulties. However, many students affected by this difficulty reach secondary school without having 
been correctly diagnosed or not diagnosed. In many cases, students arrive at secondary school 
labelled as lazy or with low intellectual capacity. 

The objective of this work is to achieve a good diagnosis for these students by detecting a possible 
learning difficulty in mathematics or dyscalculia by preparing a test that allows indicating which high 
school students may present this learning difficulty and then perform a test of auditory evoked 
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potentials (BAEP), that allows to obtain a good diagnosis and to be able to put treatment in case this is 
corroborated. For primary school students, M.I. Domínguez ([2]) prepared a test for the early detection 
of this difficulty to be applied in the classrooms by the teachers themselves. 

Although not with the same amount as for dyslexia, some different dyscalculia detection tests are not 
applicable in schools, so they are only applied to students who show the difficulty very clearly and are 
derived from neuropsychology services. 

2 EARLY DIAGNOSTIC CRITERIA FOR DYSCALCULIA 
Dyscalculia causes the student to make certain specific errors that can be observed by the teacher, 
which makes it possible to make an early diagnosis of dyscalculia in the classroom, observing the 
students and following certain criteria such as: 

a) Difficulty acquiring basic numerical concepts and subsequently automating procedures 
b) Lack of ability to count in ascending descending order or both 
c) Difficulties in learning the basic operations of addition, subtraction, multiplication and division 

and in the execution of exercises 
d) Use of ineffective strategies in the resolution of operations. 
e) Errors in the use of signs as inversion or forgetfulness 
f) Forgetting the numbers carried 
g) Bad location of the numbers in the realization of operations. 
h) It is not very easy to make approximate calculations. 
i) It is difficult to manipulate large numbers, such as hundreds and thousands. 
j) There are transcription errors, for example, writing dictated numbers. 

For a good diagnosis of dyscalculia, other cognitive functions must be evaluated, such as memory, 
attention, visuoperceptual and visuospatial abilities, and executive functions, in addition to evaluating 
numerical and computational abilities. 

These difficulties and consequent errors can already be observed in primary school students ([2], [3]); 
nevertheless, in the case where the difficulty has not been diagnosed, and consequently no type of 
treatment has been started to overcome said difficulty, they continue to be maintained in secondary 
school. 

In this work, a test is presented (see Annex) to be carried out in the classroom for first-year high 
school students. 

3 DYSCALCULIA DISORDER AND BRAIN AUDITORY EVOKED POTENTIALS  
Most of the studies carried out show the different areas of the brain that are activated in the face of 
mathematical skills of high level of difficulty in mathematicians ([4], [5]).  Specifically, arithmetic 
calculation is a complex multimodal neurocognitive function, which is closely linked to other cognitive 
processes such as language, executive functioning, spatial structuring, and memory. Numerous areas 
of the human brain are involved in computational capacity, forming neural networks, for this reason 
different lesions in the brain, can produce calculation disorders, ([6], [7]).  

Recent advances in neurology show that there are some differences in brain function and structure in 
dyscalculic people. These differences are found in the surface area and in the thickness and volume 
of certain parts of the brain. There have also been found some differences in the activation of areas of 
the brain associated with numerical and mathematical processes. These areas are connected with 
essential learning skills, such as memory and planning. The images obtained indicate number 
processing activates interconnected number networks centered in both right and left parietal lobes, in 
particular the IPS region, with the left angular gyrus somewhat more involved in language-dependent 
driving of exact numbers and the right angular gyrus in continuous magnitude estimation, [8].  

The analysis of the records of modifications of the electrical potential produced by the nervous system 
in response to an external stimulation, in this case of auditory type, allows diagnosing neurological 
disorders, through the responses that these stimuli provoke in the different brain regions, observing 
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the alterations in the amplitudes and latencies of the different constitutive waves of the evoked 
potentials.  

The technique used for of modifications of the electrical potential is called the auditory brainstem 
evoked potentials (BAEP), and they are the graphic expression of the response of the central nervous 
system to an acoustic stimulus. 

 
Figure 1 Auditory Brain Evoked Potential Test. (Adapted From [9]). 

Usually, the different authors consider for diagnosis only the latency data obtained, observing the first 
to V waves and mainly in the left ear were taken into account. Recent results of the authors ([5)], show  
that it is essential to take into account latencies and amplitudes of both ears, with these latest data it 
has been possible had diagnosed more precise some cases than with the previous data had been 
diagnosed as “normal” despite showing signs of some alteration that motivated the new consultation to 
the specialist. 

4 TEST 
Unlike dyslexia, it is difficult to find tests available to teachers for the early detection of dyscalculia, 
much less for students from the first year of high school. 

The objective of the test is the detection of systematic errors committed by students since, as Rivière 
stated (as cited in [2], p. 4), in most cases they are the only ways by the cognitive functioning of the 
students can be observed. 

The prepared test contains the following elements: 

1 Verbal comprehension: To assess the possible difficulty in the recognition of mathematical 
vocabulary 

2 Spatial relation: To measure the possible difficulty in identifying the number of pieces that make 
up a complete objective 

3 Operational understanding:  
o Numerical series: To measure possible difficulty of reasoning with concepts that depend on 

mathematical relationships by completing sequences of numbers. 
o Numerical matrices: To measure the possible difficulty of quantitative reasoning by 

completing two-dimensional visualizations of numbers 
4 Estimation of quantities: To measure the possible difficulty of estimating results and the notion 

of proportion. 
5  Numerical reasoning: To measure the possible difficulty of reasoning with mathematical 

concepts that involve the operations and properties of numbers. 
6 Mental calculation: To measure the possible difficulty of performing mathematical calculations. 
7 Understanding of mathematical concepts and relationships: To measure the possible difficulty of 

solving logical problems that relate verbal, numerical and graphic language. 
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This test has recently been tested with ESO students from Dominiques Vallirana School and four 
cases of severe dyscalculia have been detected, of which only one had been previously diagnosed. 
These students have been referred for the corresponding BAEP tests and delivered a series of 
activities to try to improve the difficulties suffered by students with dyscalculia. The following image 
(Fig. 2), shows the result of two exercises carried out by two of these students. 

     
Figure 2: Exercises of two dyscalculic students 

5 BAEP 
Once the possible case of dyscalculia is detected by means the test passed in the school, it is 
convenient to know the biological dysfunctions related with this disorder.  

A question to do is how are number circuits arranged in the brain as well as if they are all in the same 
hemisphere. The realized studies indicate that both hemispheres can recognize Arabic digits, convert 
them to quantities, and compare them. However, only the left hemisphere is able to name them and 
perform exact calculations, [9].  

For that, we use the BAEP techniques, although these techniques do not allow to strictly locate the 
affected areas of the brain, they do allow a reliable diagnosis of the type of disability to be made, as 
we corroborate with previous studies carried out, [5].  

Compared with normal subjects, those who have a learning disorder use different neuronal activation 
circuits and within these different depending on the type of disorder. These alterations are detectable 
by the BAEP technique. 

In this work we have carried out these tests in different patients to compare latency and amplitude 
results in waves V and VI and in both ears, unlike other authors who only measure up to wave V and 
only one ear. This has allowed us to be more precise in the diagnosis, even detecting cases that had 
gone unnoticed with other studies. With the BAEP technique we can study through wave VI the 
functionality of the medial geniculate nucleus, which is important in the process of language and 
calculation. Other authors including Diaz et al. [10], make this observation but only in the case of 
language (2012) 

5.1 Results 
The results obtained from 46 patients are shown in the following figures 

         
Figure 3 Sector distribution Latentia/amplitude relation, wave V and VI. 
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Figure 4 Histograms Latentia/amplitude relation. 

With these data we observe that people with a learning disorder the order relationship between both 
ears of the values obtained in latencies and amplitudes are distributed in two clearly differentiated 
blocks. 

Specifically, in wave VI it is observed that people without learning disorders latency and amplitude are 
greater in the left ear than in the right, however in people with a learning disorder they appear in two 
blocks, the first of which, Although the latency is higher in the left ear than in the right, its amplitude is 
greater in the right and the other group of people mostly present both the latency and the amplitude 
greater in the right ear than in the left. This difference in patients with disorders gives us reason to 
think that it is possible to distinguish the type of disorder. 

6 CONCLUSIONS  
In this work we study how to diagnose in first-year high school students who have arrived with learning 
difficulties but have not been previously diagnosed, for this we present a test to be carried out in the 
centre while showing the usefulness of the use of evoked potentials to confirm the diagnosis and 
outline the type of difficulty that these students may present. 
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ANNEX: TEST MODEL 
I- Verbal comprehension 

1- Write the following numbers in figures 

Example: 

a) thirty-one, 

b) forty-three: 

c) six hundred forty-five: 

d) three thousand four hundred sixty-seven: 

e) one hundred and seventy-eight: 

f) five hundred and eighty-six: 

g) three hundred and ninety-two: 

h) sixteen: 

i) sixty-three: 

j) seven hundred sixty-eight 

2- Write the following numbers in each box and in the order in which they are dictated 

Three series of numbers are dictated and the students must write them, in figures, in the 
corresponding boxes, the first in a vertical direction, the second horizontal and the third in the 
opposite direction to that of the needles of the clock 

Table 2. Example of series to dictate in the verbal comprehension section 

First series: 6734, 7632, 3835, 4620, 3783, 9687, 3966, 5376, 6676, 8768 

Second series: 634, 632, 835, 420, 383, 987, 966, 376, 676, 768 

Third series: 415, 66, 77, 87, 68, 36, 336, 768, 565, 363, 678, 276 

3- Read the following numbers aloud. 

Example of numbers: 634, 6382, 835, 4020, 8383, 987, 9066, 376, 1676, 7608. 

4- Read aloud the following expressions 

            Example of expressions: 3 + 8 – 6 = 5, 72 –52 + 4 x 6 = 0, x3– 6x2 + 8x – 5, (10 2 + 103)3,  
            a2 – b2 = (a + b)(a – b). 
 
II-  Operational understanding 

 
1- Write three Numerical series 

Example 
      a) Write the numbers from 1 to 19 by counting two by two 
      b) Write from 100 to 0 by counting from ten to ten 
      c) Write the numbers from 1 to 51 by counting by five. 
2-  Complete the following three series of numbers 
      Example 
     a) 1,…, 4,…, 16, 32,…., 128 
     b) 4, 7,…., 13,…., 19 ,…., 25 
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     c) 1,…., 9,…., 25, 36,…., 64 
3- Write, in the empty boxes, the corresponding number and mark the chosen ones in the block to    
     the right. 
     Example 

 
 
4- Numerical matrices 

a) Complete the following four matrices 
Example 
 

            
 
 
III- Estimation of quantities 

1- Number positioning 
Example 
a) Put the numbers 17, 59 and 83 one in each column 

         
 
2- Visual estimation of quantities 

Example 
Without counting the number of stars in each box, say if in each one, the number of butterflies 
is greater (>), less (>) or equal to 10 
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IV- Numerical reasoning 
1- Place the corresponding number in the following expressions 
Example 
2 + 5 - 3 = ….,  9 - 3 + 2 = ….., 14 - 6 + 3 - 2 + 1=…., 36 - …. + 4 = 22, 121 x …. - ….= 404. 
 
2- Place the sign of the corresponding operation 
Example 
9 …. 5 - 5 =  40, 65 …. 5 + 2 = 15, 15 …. 4 …. 10 = 29, 88 ….. 11 ….2 = 10, 63 … 7 … 59 = 500 

 
V- Mental calculation 

1- Gives the result to the dictated operations 
Example 
50+25-30= , 65+ 15-10= , 2x2x2x3x4÷2= ,  (1000-200) ÷400= ,  
2- Look at the image and mark, in the corresponding boxes, the sets that contain 2.35 Euros 

        
 

  VI-  Spatial relations 
1- Show an image and answer the questions 
Example 

 
 
How many clouds are there? 
How many houses there are? 
How many circles are there? 
How many triangles are there? 
How many squares are there? 
How many trees are there? 
 
2- Observe the image with the balls with points inside and order from least to greatest according 

to the number of points and write in the boxes below the order that corresponds to it 
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3-  Count the points in each figure and write the amount on the corresponding box 

 
 
VI- Understanding of mathematical concepts and relationships. 

1- Arithmetic problems 
Example 
a) A pack of folios has 500 folios. How many folios are in two packs? 
b) María goes to the market with 687 euros in her purse and returns home with 163. How much 

did the purchase cost her? 
2- Arithmetic problems presented orally 
Example 
a) María has 8 cookies and gives some to Pol and now she has 3 left. How many cookies did 

Maria give Pol? 
b) Marc is three times the age of Laura and between the two they are 8 years old. How old is 

everyone? 
 
The authors have more tests, if anyone is interested, ask the authors. 
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ONLINE TUTORING IN CONTINUING HIGHER EDUCATION
PROGRAMS. A CASE STUDY AND AN EXPLORATORY

CONFIRMATORY DESIGN

M. Vercher-Ferrandiz, F. Mayor-Vitoria, A. García-Bernabeu, D. Pla-Santamaria

Universitat Politècnica de València (SPAIN)

Abstract

We find ourselves in a context in which online learning is becoming more and more relevant due to the
pandemic situation. This training model has gone from being an option to being the only possible option
in environments where until now it had not even been considered, such as traditional universities and
even basic or secondary schools. Professors and institutions have been forced to respond immediately
to the problem. This situation made necessary to focus on environments where online training was
already established to learn new methodologies, and processes. This is the case of continuous
education programs.

Through a case study, six cases of continuous education programs in finance at the Universitat
Politècnica de València were analyzed in order to explore the problems faced by students, the roles of
tutors and their key competencies. We observed aspects such that students procrastinated at the
beginning of the course, they did not realized the proposed methodology to apply until late in the course
and claimed to have little time to complete the course. The tutors, in order to alleviate these difficulties,
should focus their efforts on reorienting the students to reduce the dropout rate and increase the level of
satisfaction of the participants. For this purpose they should apply a proactive tutoring model based on
continuous accompaniment and personal guidance to the student. 

This model is developed from four key moments: 
(i) access to the e-learning platform, 
(ii) progress in the course, 
(iii) course evaluation and 
(iv) final result. Facilitation, empathy and communication, raised as the key competencies of the tutor.

The second phase of the exploratory confirmatory design focuses on testing the hypothesis that the
proactive tutoring model, resulting from the first phase of the qualitative research, improves learning
outcomes in terms of number of successes as well as, increases student satisfaction. For this purpose,
the results of the satisfaction surveys and the success rate of courses following a proactive tutoring
model versus courses following a reactive tutoring model, are compared. The results obtained confirm
that in courses where the proactive tutoring model was applied, the success rate is higher, as well as
student satisfaction.

Keywords: Tutoring, distance learning, continuous education, teaching quality.
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Abstract 
Learning environments are increasingly digital. In many universities most of the learning material can 
be accessed with computers, when and where it is appropriate to the learner. Contact with other learners 
and university staff has become virtual as students do not meet daily at the campus. In short, learning 
takes place in virtual environments. Interaction, discussion and argumentation have an important role in 
learning, also in digital learning environments. This is reality, especially during the ongoing pandemic. 

In this paper we look at the technologies and systems that enable and empower learners in interaction 
and in learning process. This study is based on experiences and empirical notions which are from the 
use of learning platform at the university in online-courses. The role of social media applications as part 
of the learning environment is studied in a research project. The case consists of findings from several 
courses, that have had online-content and learning for several years. The number of students in the 
case courses are between 200-300, and the findings are based on questionnaires and interviews. 

The study indicates that a robust learning platform is cornerstone of learning, especially when majority 
of teaching takes place in virtual environment. Having experience and confidence with technology and 
the environment is a critical element of successful education. Both teachers and learners need to have 
skills with technology and be able to work with different technologies and applications. 

Keywords: Keywords: information technology, learning, social media. 

1 INTRODUCTION 
There has been lot of changes in educational, especially in the role of technology in the learning 
process. The changes have occurred in relatively short time, in last 20 years. Now technology is a 
vital part of education, having computers and access to internet are considered vital for learning today. 
Learning methods have changed from a teacher-centred, classroom-based teaching to learning, 
where the student can access learning material, interact with teachers and other learners wherever 
and whenever. Clearly, the roles of teachers and students have changed. Now students are expected 
to be active learners in the learning process. Information technology is in this context a tool that makes 
everything possible.  

Information technology has many roles in education. In addition, technology is more than a tool in the 
learning process, it has changed learning environment in a way that learning has become possible for 
learners that earlier could not be study, or it would have been very difficult. It can be argued that 
modern education relies on technology, as teachers and students use information technology and 
networks in a wide range of learning situations. [1], [2] 

In this study we look at the role of interactive, social media applications in modern learning environ-
ments. The findings are based on empirical evidence from several university-level courses and learn-
ing technologies. 

2 BACKGROUND 
Learning environments are here defined as an environment, infrastructure or setting where education 
and learning takes place.  The more traditional approach to education is based on the idea of having 
student and teacher in the same physical place, in a classroom or lecture hall. Today in modern 
learning environments it is typical have the ability to study from a distance, without the need to be in 
the same physical location at the same time. The term learning environment refers to physical places 
and environments but includes also a virtual environment which allows accessing learning material or 
meeting other learners [3], [4]. Therefore, learning environments can include a lecture hall at the 
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university, a table at a local café where students work together with a group assignment, or student’s 
home where student reads material in preparing for an exam, for example. 

Technology has an increasingly important role in modern learning environments, it can be used for many 
purposes in many different learning situations [5], [3], [1]. It allows creation of a learning hub, where 
digital information, reading material, assignments etc. are accessible from a distance, whenever and 
wherever. The material may contain also video-recordings, podcasts or act as a repository of live-video 
streaming content. The possibilities of technology are not limited to developing a centralized storage of 
different kind of learning material. Information technology makes it also possible to connect and interact. 
This is very important, as interaction is a key element in learning process. Here interaction refers to 
asking questions, commenting, argumentation and presenting ideas to fellow students and lecturers. 
This type of interaction can be made possible with chats and mailing applications even though learners 
are not in the same place at the same time. [6] 

The learning environment should be as robust and reliable as possible. In modern learning environments 
technology has a critical role, often noticed when a problem occurs and stops all activities. In a 
malfunction student cannot access course material stored in digital learning platform, for example. A 
situation where picture, audio or video is not functioning has happened to all who are dealing with 
modern technology. As a result, reliability of infrastructures, technology and applications are an 
important development goal in modern learning environments. Technology should be an element which 
enables and empowers, and not something that affects the learning process in a negative way [7]. This 
is an important notion as technology can be complicated, overwhelming or even frightening. Developing 
a learning environment that is straightforward, easy to navigate and use is another design goal. It should 
address needs of differently skilled learners and allow different learning styles. Users should be able to 
use different applications and systems, for example when preparing assignments or interacting with 
others when making a presentation using videoconferencing applications. Working with complex 
technology, and using it to connect, share and interact with other learners is an important skill in modern 
learning environments [8].  

3 EMPIRICAL FINDINGS 
Technology can have a variety of different roles and it may be used in many ways. There are significant 
differences, depending on the educational institute, school, or faculty. On course level the roles of 
technology can vary, based on course level, learning objects and many other ways. The teacher of the 
course has a significant role in selecting which technologies are being used and in what way. 

The result is that even in the same school or faculty can there be plenty of differences in the way 
technology is used in learning. There can be courses or learning that does not involve information 
technology at all, and in opposite cases learning may take place in virtual classrooms, all material 
being in digital format, accessible from a virtual learning platform and communication taking place 
online with email, chats, and video. Clearly, the degree and way how technology is being used varies 
greatly.  

In this paper we have made notions of the way technology is being used in learning process. The 
observations from several university level courses, and from a time period of 2-3 years. The goal was 
to learn how technology is being used in learning. The aim is to better understand the benefits of 
involving technology in educations, and specifically how can applications like social media bring added 
value to learning. We believe that it is important to empower and enable learners in a way that they can 
learn, study and discover in the best possible way. In the time of pandemic are distance learning and e-
learning in an increasingly important role. It is important to provide learning opportunities, and support 
learners and teaching staff in managing with technology.  

In modern learning environments the learner can study practically anywhere and anytime. Learning 
material, exercises and literature can be accessed from a distance with any computer device. Possi-
bility to study without the need to visit school or campus, in time and pace chosen by the learner are 
important elements in studying. They make it possible to combine work, family and studying in a way 
that has been impossible earlier. This kind of flexibility can be a key factor when student selects a 
place to study, for example. 
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The role of technology in education differs greatly among educational providers. There is a plenty of 
variety between schools, classes and courses. In many cases there is traditional classroom-based 
teaching, combined with digital content and modern technology. For example, learning material can be 
available in digital format, and it is enhanced with classroom teaching and tutoring. On the other hand, 
also almost totally virtual, or completely digital courses can be available so that the learner does not 
need to physically attend classrooms or visit the campus. In recent years there has been increasing 
pressures to provide digital education and e-learning, with material and content available online. It is still 
possible to find faculties and courses where the courses have minimal digital content. Especially, in 
many cases where there are exercises requiring special equipment or laboratories, these parts of 
curriculum require physical attendance on the campus. The degree of digitalization may also depend on 
learning goals, such as observing student collaboration in group assignments. In digital environment 
collaboration is more challenging -or at least different – than organizing and observing a group 
assignment in real-life situation in a classroom. Consequently, the teacher has a decisive role in deciding 
how each course is organized. Even though the school and faculty provide guidelines for the desired 
level of digitalization, it is the lecturer who is in charge of the course who chooses learning methods and 
the role of technology in each learning situation.   

In the case university, e-learning is a strategic strength. Moodle has been chosen as the university 
learning platform, intended to be used as a learning platform in different schools and faculties in the 
university. There are still plenty of differences how and in what degree is Moodle used in individual 
courses. The number of students in the selected case courses vary between 200-300, and our study 
is based on questionnaires and interviews. In those courses that we observed is Moodle the platform 
that contains course information and learning material. Assignments and exercises are available from 
Moodle, and it is also the place where they are being submitted for evaluation. Teaching activities, 
lecturing, tutoring, providing advice and feedback are increasingly based on video or email applica-
tions. In the university there are several systems in use, depending on course and lecturer. 

Officially the case university supports Moodle as the learning platform and WebEx in sending video. 
Microsoft email is the backbone in communications of any kind. These are widely utilized for teaching 
purposes, and also used in administrative processes. The applications and systems are officially 
supported by the university, and so there is organized user support available, for example.   

Moodle is the platform used in providing learning material and exercises to students. Moodle has many 
modules and features that can be used in collaborative work in preparing exercises, for example. It 
should still be noticed that also other applications are needed. Students use more traditional office 
applications in preparing their assignments often (Microsoft Word or PowerPoint) before submission to 
the learning platform Moodle, where uploading most exercises and assignments is centralized. 
Furthermore, various other messaging applications besides email are also used in exchanging ideas 
and discussion throughout the learning process. 

Today different social-media applications are increasingly being used also in education [9]. Applica-
tions like WhatsApp are used in group work, in working together with exercises, in preparing presen-
tations or in preparing for an exam. Students find messaging applications like WhatsApp considerable 
better suited for this, especially when compared to traditional email which would require sending email 
back and forth. Social-media applications tend to be user-friendly and straightforward to use, and they 
allow chat-type discussions one-to-one or in a group. Sending images, audio and video-files is also 
easy, and the discussion can later be viewed. Also copy-pasting text from chat is possible. It could be 
argued that learning platforms do provide these types of chatting features, at least some of them. 
Depending on social-media application also video-based live-discussion is possible, directly from stu-
dents’ own smartphone. Having application in the smartphone is a significant benefit of social media 
-based applications compared to learning platforms which usually are aimed for desktop computers 
and laptops but not smartphones. As summarized by one student “I have access [to all learning ma-
terial and other group members] directly from my pocket”.  

1303



 

 

 
Figure 1. Using different applications 

We researched the use of different technologies and applications in learning process. In above figure 
(Fig. 1) are the results of this study. Here selected students were asked what applications they use in 
studying. The number of students was around 130, they were picked from three different university 
courses. It is assumed that their answers reflect the use of different applications in the courses that they 
have taken, and therefore provide a wider picture of the role of different technologies, systems and 
applications.  

In the case university was Moodle recognized as the most commonly used application (or in this case a 
platform). It functions as a common platform for learning material and course assignments. In addition, 
Moodle provides general information on learning goals, course schedule etc. Moodle is accessed with 
a traditional computers or laptops, mobile applications for Moodle are not in use. 

There are also several other applications that are used in studying. Different social media applications 
(WhatsApp and Facebook) and office applications like Microsoft Word and PowerPoint. The difference 
here is that whereas Moodle, Microsoft Word and PowerPoint are officially supported by the university, 
social media applications are not. This does not seem to be an issue, because they are considered as 
easy to use and straightforward. 

Students use social media applications mostly when communicating with fellow students. They are very 
handy when working with group exercises, a student commented. However, in communication with 
lecturers or university staff are more traditional applications used, standard university email or mailing-
system within the Moodle platform. The reason is likely to be the fact that staff members use university 
mail instead of social media applications in connecting with students. As a student mentioned here “I 
don’t know if the lecturer has [social media] account”. This may be because some staff members do not 
use social media, at least when connecting with students. Staff members may keep social media for 
private purposes and do not wish students to see their activities there. Some do not want to mix work 
and private life, whereas others see no issues with this. Clearly, there are great differences how people 
use social media.  

4 CONCLUSIONS 
Modern learning environments rely on technologies and systems which can be used in different ways. 
The idea of involving technology is to provide new ways to learn and make it possible anytime and 
anywhere. Global pandemic has significantly increased the use of digital learning platforms, video-based 
applications and other applications that make it possible to communicate. 

In this article we looked at a modern learning environment, in a case university. The learning 
environment is developed on Moodle which stores learning material, assignments and general course 
information in a centralized location that can be accessed anywhere and anytime. There are also other 
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applications in addition to the official Moodle-platform. WebEx is the tool for videoconferencing, and then 
there are Microsoft Office applications for tasks like preparing presentation. However, students use also 
other than official applications provided by the university in their studies. Especially in group 
assignments are social media applications useful. They make it possible to communicate and work on 
exercises anywhere. They are considered straightforward and easy to use, and they allow access with 
a smartphone. Clearly, in the case university the role of technology is significant in the learning process. 

In modern learning environments technology has an important role. There are plenty of applications and 
systems for learning, interaction and communication. Consequently, technology has been changing 
education towards a virtual learning environment, allowing students to learn anywhere and anytime. [3], 
[8] 
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Abstract 
The purpose of this study is to develop a technology and describe its algorithm for organizing the 
current and final control of foreign language training of students in the context of distance learning. 

The objectives of the study are to analyze the experience of using test shells and distance education 
platforms in the organization of recurrent control of foreign language training of students and to 
develop a general technological approach to the organization of current and final control in a foreign 
language. 

The research methodology is based on the principles of personality-oriented education and a 
competence-based approach to evaluating learning outcomes. When developing the technology, a 
recurrent approach to the organization of foreign language teaching for university students was used. 
Based on the modern scientific and pedagogical theories of recurrent education and the concept of 
lifelong learning, the main conceptual provisions of the technology of organizing an independent 
assessment of foreign language training of university students using remote control tools and the 
content of methodological materials for conducting current and final control in a foreign language of 
students of non-linguistic areas were determined. The experimental part of the technology was 
attended by students of 4 universities of non-linguistic areas with a total number of 3123 people. 8 
teachers took part in the development and testing of the technology and content of the test materials. 

The findings of the study allowed us to create a common approach to the organization of remote 
control in a foreign language. The obtained results showed the presence of difficulties for students and 
teachers in the organization of remote control and allowed us to eliminate the problems by developing 
and demonstrating clear algorithms and stages of the control process to students. The study also 
showed the presence and allowed us to specify the psychological and pedagogical difficulties and 
ways to solve them in the process of preparing students for remote control. 

In conclusion, the stages of the developed technology of remote control in a foreign language, the data 
of the theoretical content analysis of psychological and pedagogical literature and the statistical results 
of the application of the created technology in the educational process are presented. The results of 
the study showed a positive trend in the attitude of students to remote control, an increase in 
educational motivation and a decrease in the level of anxiety and psychological discomfort of students 
when passing remote control in a foreign language. 

Keywords: E-assessment, remote control, distance learning, foreign language teaching, pedagogical 
technology. 

1 INTRODUCTION  
Modern paradigms of teaching foreign languages reflect the main directions of the modern education 
system. We consider distance learning as one of the most relevant areas of modernization of 
education, as well as the features of distance learning in foreign languages [1]. Teaching foreign 
languages in the modern information and educational environment has its own specific features, due 
to the fact that the main component of the content of teaching a foreign language is not the study of 
concepts, but the formation of communicative competence, teaching various types of speech activity: 
reading, writing, speaking, listening [2]. The role and importance of a foreign language as a means of 
intercultural communication is significantly increasing in the modern conditions of the development of 
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global society. In the new conditions, with a new formulation of the problem of teaching foreign 
languages, it has become obvious that meeting the growing social need for intercultural 
communication cannot be realized only with the help of traditional organizational forms of education. 
The development of information technologies has led to the emergence of a new technology of 
education – distance learning, the introduction of which is especially important because of vast 
expanses and huge intellectual potential. ICT is especially effective, including in the study of 
humanities and foreign languages in particular. The founders of distance learning consider it as one of 
the forms of the education system. Distance learning is a form of learning in which the interaction 
between teachers and students is carried out at a distance and reflects all the components inherent in 
the educational process (goals, content, methods, organizational forms, learning tools), implemented 
by specific means of Internet technologies or other means that provide for interactivity.[3] 

The process of implementing distance learning in the educational system in different countries has its 
own characteristics. In some countries, distance learning is recognized as a form of education along 
with other forms of learning, while in others, distance learning technologies are used in the educational 
system as a means of learning. Nevertheless, the development of the distance learning system is 
given great attention all over the world, which is explained by objective prerequisites. First of all, this is 
the possibility of a sharp increase in the volume of educational services without significant expenditure 
of material resources for the development of regional training centers. By implementing a distance 
learning system, an educational institution gets a number of competitive advantages: multiple 
expansion of the range of potential students; reduction of the cost of teachers’ salaries; the possibility 
of multiple reduction of the teaching space and the costs associated with them; improvement of the 
quality of education; reduction of the cost of the library fund; the possibility of organizing a convenient 
schedule for students to hold sessions, defend theses; the possibility of attracting leading foreign 
specialists to the educational process, etc. [4].  

Traditional forms of training are often aimed at transferring a certain amount of knowledge without 
developing the necessary skills. In this case, the training has a contradictory internal structure, which 
is due to the vaguely formulated end result. As a result, the motivation of students to learn is sharply 
reduced. The main difference between distance learning and e-learning is the activation of the 
students themselves in the learning process. This becomes possible because the training goes 
through all the necessary phases: study of the material-feedback-correction of the acquired 
knowledge. Such a pronounced focus on practical output in the form of skills allows to achieve the 
highest quality of training. A significant role here is played by the organization of feedback between the 
student and the teacher( tutor), the functions of which are usually assigned to the subsystem of control 
of students’ knowledge [5]. It is generally recognized that the control function is one of the most 
difficult when organizing distance learning. To a large extent, this is due to the geographical distance 
of students from the teacher, which is characteristic of distance learning. It is unlikely that it will ever 
be possible to fully automate the control of knowledge, shifting this function from the teacher to the 
software. However, the functions of the teacher are gradually changing when testing knowledge, 
personal contact is partially replaced by network contact [6]. An important element of knowledge 
control is the system of automated control of educational activities, while the task is not set. This 
system completely replaces the teacher in the assessment of students’ knowledge. It should relieve 
him from the routine work of intermediate assessment of knowledge, provide self-testing of students 
and help the teacher during the boundary and final control [7]. It is obvious that in order to achieve the 
highest efficiency, the subsystem of automated control of educational activities should cover all stages 
of the distance learning system: the development of the training course and its control components, 
training, boundary and final control of knowledge [8]. At the first stage, it is important to correctly 
distribute the control elements as an integral part of the educational activity in the body of the 
electronic lesson, integrate it into the didactic process, on the one hand, and on the other – to obtain 
and use further information about the course of training of a particular subject to optimize the cost of 
his training. It is obvious that the relative underdevelopment of the information infrastructure and the 
low availability of computer technology make it necessary to optimize the educational process in order 
to make the most rational use of the time of contact of the student with computer technology and the 
use of information communication channels. For this purpose, part of the logic of material delivery 
management and control functions can be integrated by means of information technologies (for 
example, VBScript, JavaScript) with the training material itself and used by the student in the off-line 
mode, while due to the flexible adaptive structure of the lesson, its duration will be optimal [9, 10]. 

The purpose of this study is to develop a technology and describe its algorithm for organizing the 
current and final control of foreign language training of students in the context of distance learning. 
The objectives of the study are to analyze the experience of using test shells and distance learning 
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platforms in the organization of periodic monitoring of foreign language training of students and to 
develop a general technological approach to the organization of current and final control in a foreign 
language. 

2 METHODOLOGY 
The research methodology is based on the principles of personality-oriented education and a 
competence-based approach to evaluating learning outcomes. When developing the technology, a 
recurrent approach was used to organize the teaching of foreign languages to university students. On 
the basis of modern scientific and pedagogical theories of continuing education and the concept of 
continuing education, the main conceptual provisions of the technology of organizing an independent 
assessment of foreign language training of university students using remote control tools and the 
content of methodological materials for conducting current and final control in a foreign language of 
students of non-linguistic areas are determined. The experimental part of the technology was attended 
by students of 4 universities of non-linguistic areas with a total number of 3123 people. 8 teachers took 
part in the development and testing of the technology and content of the test materials. 

Creating an automated control system requires formalizing the process of interviewing the student. For 
this purpose, a system of formal questions is used. There are open and closed questions. Open 
questions require the user to enter the answer using the keyboard. Open-ended questions do not 
involve ready-made answers, including one or more correct ones, but require independent synthesis of 
the answer. On the one hand, this increases the educational value of the question, but on the other 
hand, it significantly complicates the automation of results processing, since such questions usually 
allow for several variants of correct answers. Most often, the teacher checks the correctness of the 
answers to open questions, and the functions of the computer system include only the delivery of 
information, recording and storing the results of the control. At an advanced stage of teaching a 
foreign language, the answers to open questions can help the teacher to create a psychological 
portrait of the student, and for this purpose, the database of control results should provide appropriate 
information fields. Closed questions are much more often used in the practice of distance learning, 
since they are much easier to process automatically.  

The following typical types of closed questions can be distinguished:  

• alternative and multi-alternative questions that require the choice of one correct answer from 
several suggested options or several correct answers from the suggested options;  

• sequential, where the learner must arrange the given words in the correct sequence. For 
example, to make a sentence from the given words, to arrange historical events in chronological 
order, etc.;  

• matching require to make the correct pair from the options in the left and right sides of the issue, 
for example, to find the synonyms or antonyms find the continuation of the sentence, compare 
foreign words and their Russian equivalents, etc.;  

• search requiring the learner is found in the text, satisfying the condition of the question;  
• evaluative, offering the student to evaluate something on one of the scales. 

Closed questions, thanks to a simple algorithm for interpreting the answers, can be integrated into the 
training material and used to determine when to stop issuing exercises and move on to the next 
training question, determine the level of complexity of the next training task, etc. It should be noted 
that an informative indicator, in addition to the answer received, is the time that the student spent on 
preparing the answer. When drawing up the scenario of a training session, on the one hand, you 
should try to compose training tasks and test questions in such a way as to ensure the consistency of 
presentation and continuity of the material, and on the other hand, to avoid monotony, since this 
reduces the motivation of the student and the effectiveness of the lesson as a whole. The given 
classification of questions allows us to formulate requirements for an automated system designed to 
prepare a database of questions and build adaptive training sessions. When designing and managing 
a foreign language distance learning course, the teacher (tutor) faces an important task of optimal 
organization of the educational process. One of the most effective tools for solving this problem is the 
continuous monitoring of educational activities as an integral part of the professional education 
process. 
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The purpose of studying a foreign language course is to acquire students’ language competence, the 
level of which will allow to use a foreign language in everyday communication and in the future in their 
professional activities, as well as for further self-education. From the generalized experience of many 
teachers, it is concluded that strict reporting is needed for each section of the course – until the 
student fulfills all the requirements of this module, he can not move on (the best way to control is 
testing). The work of each student on the development of the course should be, on the one hand, 
individual and self-organized, and on the other hand, sufficiently regulated, the student should work 
every day. Building individual feedback, with the focus of attention and effort of the learner allows to 
increase the effectiveness of training. Therefore, the foreign language course developed and used in 
this study has a modular system. Each module contains information about the goals and objectives of 
the study in a particular module; the thematic plan of this module is presented, a list of basic and 
additional literature that will help to study the topics of this module is already being developed by the 
teacher himself; tests for self-testing and tests for knowledge control on topics that the student should 
study in a particular module and perform (all test results are received by the teacher by mail, some 
distance learning systems allow you to develop test tasks).  

In the first (organizational) module, students are given general information: the goals and objectives of 
studying the discipline, organizational and methodological information, a summary of the course 
topics, a list of test topics and questions for preparing for the test and exam, a schedule of online and 
classroom consultations of teachers, as well as control dates for completing work in a particular 
module. Thus, the modular learning system helps students to distribute the learning load.  

In our opinion, special attention should be paid to the typology of computer training tools, the 
technology of developing electronic textbooks, the justification of the parameters for assessing the 
quality of computer textbooks, the development of high-quality testing complexes in a foreign 
language, which will not only intensify the educational process, but also implement the ideas of a 
holistic approach to teaching a foreign language in the process of distance learning of students. So, 
the test in distance learning is a carefully prepared, in accordance with certain developed rules, 
passed a preliminary experimental test and a special procedure for its improvement, a set of questions 
and tasks presented to the subject in order to identify the social, mental or psychophysiological 
characteristics of his personality. 

3 RESULTS 
The results of the study allowed us to create a unified approach to the organization of remote control 
in a foreign language. The results obtained showed that students and teachers have difficulties in 
organizing remote control and allowed them to eliminate the problems by developing and 
demonstrating clear algorithms and stages of the control process to students. The study also showed 
the presence and allowed us to clarify the psychological and pedagogical difficulties and ways to solve 
them in the process of preparing students for remote control. 

One of the fundamental factors of productive learning for most students is the ability to socialize. 
When studying disciplines remotely, students are deprived of live communication with teachers and 
classmates, which leads to a number of psychological problems that can negatively affect academic 
performance. The absence of an incentive in the form of a familiar dialogue or polylogue, as a rule, 
negatively affects the interest in learning in general. The next aspect that creates a psychological 
barrier in the process of distance learning is the increase in the independence of the student, who 
most of the time is forced to comprehend serious amounts of information not in the classroom, under 
the patronage of a teacher-mentor, but by reading literature or watching video lessons. This imposes a 
great responsibility on the student, because if a number of disciplinary conditions are not met, there is 
a high probability of academic debt. The permanent lack of feedback due to possible delays in 
receiving and sending messages also provokes anxiety states in students. Often, in the process of 
distance learning, not all communication between the teacher and the students takes place in real 
time, and a long wait for a consultation on the task or the assimilation of the material can create 
psychological discomfort. Partial or complete lack of empathy and reflection in the process of 
correspondence and depersonalized electronic communication of the teacher with students is another 
factor contributing to the emergence of psychological difficulties. Much depends on the personal 
interpretation of the read messages, while real communication has a more understandable emotional 
coloring due to the use of verbal and non-verbal means of communication: speech, gestures, facial 
expressions.  
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The problem of trust is the most important moral criterion for evaluating the activities of students in the 
process of distance learning. The teacher does not have the opportunity to make sure that his 
students perform tasks independently, without resorting to cheating or forgery. In addition, remote 
teaching is more time-consuming due to the special complexity of the organization of the learning 
process, this increases the labor costs in the work and entails excessive emotional stress. Sensory 
degradation in communication also damages the psyche due to the fact that this depersonalizes the 
subjects of the educational process, students experience an information deficit. For psychological 
comfort, it is important for a person to have a full-fledged existence and communication in society, not 
limited by circumstances that force him to communicate with a teacher and peers through electronic 
communication only. Taking into account the peculiarities of distance learning, as well as its mass 
results obtained in practice in 2020, there is a need for mandatory implementation of psychological 
support and the creation of optimal psychological conditions for remote interaction between students 
and teachers on a regular basis. The teacher is able to help students cope with the problems 
associated with the lack of socialization through the use of interactive methods of distance learning – a 
business game, an online discussion or seminar, brainstorming and a case method. The introduction 
of more practical courses that reinforce the assimilation of theoretical knowledge will contribute to the 
interest and involvement in the process of distance learning. It is the theory that is so difficult to 
assimilate in isolation. The visibility of practical classes will help to relieve psychological stress from 
the student, stimulate the activation of educational activity. The development of a group project will 
help to awaken empathy when communicating through electronic communication. The event 
encourages the development of an emotional connection both between students and with the teacher, 
whose participation implies intellectual support and resolution of possible conflicts at each stage of the 
work. The method has another positive aspect – the project promotes the development of 
independence in the process of distance learning. In the conditions of remote learning, it is possible to 
draw up an individual curriculum, according to which the student will be able to independently regulate 
the pace of studying disciplines and the order of their development. This will allow the student to 
choose a convenient time for mastering the material and completing tasks. The introduction of a daily 
routine is also extremely important for psychological comfort in distance learning. The illusion that you 
can study «remotely» at any time leads to a decrease in productivity and academic performance. It is 
important for teachers and students to have a clear schedule of not only classes, but also preparation 
for them. Students need to adhere to the daily routine – this applies to morning rises and going to bed, 
time for homework and even rest. With the observance of the daily routine, all participants in the 
distance learning process will be able to increase its effectiveness and thereby overcome a number of 
psychological difficulties associated with the initial lack of a clear training schedule and its format. Сhat 
is also good because it allows to communicate with all its participants at a convenient time for 
everyone, especially if several recipients can answer the question at once. The occurrence of 
psychological difficulties in the process of distance learning depends on a number of factors: the 
subjective perception of students, the relationship with the teacher, the social environment, the 
situation in the family and the state of health.  

Also important are the reasons why there was a need for distance learning. This may be a temporary 
measure, as during the quarantine period, or education initially assumes a remote nature due to the 
lack of physical opportunity to attend an educational institution. A serious stress is a sharp change in 
the usual routine, when the full-time format of training suddenly passed into the category of «remote». 
In this case, students who are more prone to depressive or anxious states show low adaptive abilities. 
Therefore, it is so important for a teacher to provide emotional comfort to their wards and maintain a 
favorable psychological climate in their group. All participants of distance learning – students, their 
parents, and teachers – face psychological problems. It is important for each of them to have qualified 
psychological and pedagogical support for the period of remote interaction. Benevolence and 
tolerance of distance learning participants to each other are the most important psychological 
conditions for the favorable development of the entire process. It is important for students and 
teachers to be able to ensure privacy, to prevent the occurrence of stress associated with the erasure 
of personal boundaries.  

Distance learning participants are not required to always be online, and both students and teachers 
have the right to personal time, so some questions can be discussed offline, in correspondence that 
does not require a quick response. Compliance with the daily routine will help regulate the hours 
required for interaction between a student or a group of students with a teacher, and will provide 
distance learning participants with the opportunity to stay in touch at certain times, relax, do homework 
or prepare for new lectures and lessons in a comfortable, private environment. The creation and 
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coordination of a set of rules governing the communication of the teacher and students will help to 
overcome the psychological difficulties that arise in the process of distance learning. 

4 CONCLUSIONS 
The goal of innovative methods in education is the formation of a person capable of creative activity. 
However, as practice shows, the introduction of additional disciplines does not fully solve the problem 
of the formation of personal qualities as a unity of knowledge, relationships, and activities. The 
formation of a personality is associated to a greater extent with changes in educational forms, 
methods, and technologies that are aimed at changing the position of the individual in the context of 
his practice-oriented and professional activities.  

All this requires the modernization of the educational process, the use of innovative teaching methods 
that can create a special educational environment, namely, the pedagogical support of the educational 
process, which would be aimed at the formation of both a successful student and a personality, that is, 
would contribute to the formation of the competitiveness of the studentэs personality. In this regard, it 
becomes clear that schools and universities are developing distance learning, the effectiveness of 
which largely depends on the quality of the materials used and the skill of teachers.  

Distance learning is largely a support for traditional learning, since all teaching materials are on 
electronic media, which, in turn, helps to organize the independent work of students in the discipline 
being studied. Independent cognitive activity of students involves the formation of their skills to 
independently acquire and consolidate knowledge, using various sources of information. In addition, 
the effectiveness of distance learning largely depends on how regularly the students are engaged. 
This is due to the fact that it is impossible to form a knowledge system with an uneven learning load. 
Therefore, strict reporting is an important aspect of the distance learning system. For each completed 
section of the course, the student must report to the teacher and, until this happens, the student will 
not be able to move further in the training.  

According to the technology of pedagogical communication, distance learning has common features 
with distance learning: independent work of students with educational materials under the guidance of 
teachers is the basis of distance education; this form of education involve the active use of modern 
means of electronic communication. The teacher, using Internet technologies, provides 
methodological guidance to the student's independent work at a distance, checks homework, answers 
questions, gives advice, and monitors the students’ knowledge.  

Modern information technologies also significantly contribute to the teaching of foreign languages. 
After all, the international computer network provides a huge amount of information, provides access 
to authentic materials, and has a positive impact on the entire learning process. Thus, at the center of 
the process of teaching a foreign language is the independent cognitive activity of the student.  

This study presents the description of the developed remote control technology in a foreign language, 
the data of the theoretical content analysis of psychological and pedagogical literature and the 
statistical results of the application of the created technology in the educational process. The results of 
the study showed a positive trend in the attitude of students to remote control, an increase in 
educational motivation and a decrease in the level of anxiety and psychological discomfort of students 
when passing exam in a foreign language by the remote control system. 

REFERENCES 
[1] T. Lopatukhina, E. Egorova,  V. Sizyakina,  “Pedagogical management in the virtual information 

and educational environment of the university”,   ICERI2020 Proceedings, pp. 2779-2785, 2020. 

[2] E. Egorova,  N. Bulankina, O. Mishutina, V. Tsybaneva,  “Technology for designing a digital 
educational course for the university students”,  INTED2021 Proceedings, pp.662-670,  2021. 

[3] S. Shelkovnikova, E. Krasnova, R. Avedova.: The use of e-learning methods in foreign language 
teaching of technological university students, INTED Proceedings, 9354-9357, 2020 

[4] E. Egorova,  N. Bulankina, O. Mishutina, V. Tsybaneva,  “Features of pedagogical design of a 
digital language course for the university students”, INTED2021 Proceedings,  pp. 639-644, 2021. 

[5] O. Bulut, M.Cutumisu, D. Singh, A. M. Aquilina, “Guidelines for generating effective feedback from 
e-assessments”, Hacettepe University Journal of Education, no.35, pp. 60-72, 2020. 

1311



[6] M. Likhushina, G. Radchenko, E. Masalova, N. Agafonova, “E-portfolio as a means of improving 
professional competence of the university students”, INTED2021 Proceedings, pp. 904-908, 2021. 

[7] N. Doğan,  N. Kıbrıslıoğlu Uysal, H. Kelecioğl, R. K. Hambleton, “An overview of e-assessment”, 
Hacettepe University Journal of Education, 35 (Special Issue), pp. 1-5, 2020. 

[8] A. E. Guerrero-Roldán, M. E. Rodríguez-González, A. Karadeniz, S. Kocdar, L. Aleksieva, R. 
Peytcheva-Forsyth, “Students’ experiences on using an authentication and authorship checking 
system in e-assessment”, Hacettepe University Journal of Education, 35(Special Issue), pp. 6-24, 
2020. 

[9] Suzanne McCallum, Margaret M. Milner, “The effectiveness of formative assessment: student 
views and staff reflections”, Assessment & Evaluation in Higher Education, Vol. 46, pp.1-16, 2021. 

[10] R. Babo, L. Babo,  J. Suhonen, M. Tukiainen, “E- assessment with multiple-choice questions: A 5 
year study of students’ opinions and experience”, Journal of Information Technology Education: 
Innovations in Practice, Vol. 19, pp. 1-29, 2020. 

1312



LEARNING THE CHARACTERISTICS OF IRRATIONAL NUMBERS 
THROUGH EXPERIENCE 

Z. Nagyová Lehocká 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
We want to provide some ideas for creating a numeral system’s basic set, including the simplest 
structure, lexicographic sorting. In the first grade of secondary schools, students are already familiar 
with the set of natural numbers, integers, and rational numbers. However, creating the concept of the 
real numbers would require a coordinated arrangement of several structures (which we will not 
undertake in this paper). This time, the emphasis is on understanding the infinite decimal numeral 
form of irrational numbers, their main feature. Their decimal notation well characterises the irrational 
numbers since these numbers can only be expressed by decimal fractions where the decimal 
expansion does not terminate nor end with a repeating sequence. Within this, we strive to present 
non-periodicity and make it understand based on experience. Specifically, by tossing coins and boxes 
of matches, we try to make sense of the likelihood of certain events happening. These problems are 
not conclusive, but the conclusions drawn from them are not in vain for developing the concept of 
irrational numbers. Peculiarly, we think of the non-intermittency of infinite decimal fractions. Then, by 
dragging digitised paper sticky notes, we discover that the probability of a series of drags in which a 
particular group of digits would constantly reoccur is minimal. The tasks are primarily based on gaining 
experience, where we strive for a change in students’ attitude. Current textbooks do not include this 
type of assignment. Instead of specific examples, which would be easier to understand, there is only a 
definition of irrational numbers. 

Keywords: Irrational numbers, Probability, Infinite decimals, Gaining experience. 

1 INTRODUCTION  
Motivation plays a vital role in the learning process because it mobilises the learner. We take 
advantage of students’ innate curiosity, building on the opportunity that lies in every human being that 
wants to discover the unknown. A successful start is a good motivation. Through that, we mobilise a 
recent experience-gaining process based on previous experience. It can make learning self-
sustaining. Purposeful and regular acquisition of knowledge, skills, habits, forms of behaviours, and 
personal qualities will be based on intrinsic motivation. 

We can arouse interest in many ways, e.g., with logical tasks, problem-centred and varied examples 
that avoid routine practice, well-formulated questions, experience-gathering, discussion, textual tasks 
describing real situations. It is worth the effort if we create an opportunity to gain experience. 
Moreover, holding on to the curriculum, we can choose the tasks so that the mathematisation is also 
retained. We perform the task prescribed by the curriculum, but it is worthwhile for the given 
mathematical topic to be related to the student’s world of thought. The goal is to make children view 
and address every task as a problem to solve and find the answer to that task. In successful solutions 
and with positive experiences, learning can also become a self-sustaining process. For the 
psychological background of this, see Herber-Vásárhelyi, 2006. 

The motivational state or condition in psychology is a stable, measurable personality trait determined 
by abilities, environment, and other factors. However, it depends on the teacher’s methods of how 
much activity, effort, and performance the student can and wants to deploy to solve a given task. It 
does matter whether the learner sees the solution of a given problem as an external obligation or 
whether he is interested in the thing itself. 

Instead of passing on facts and in place of formal knowledge, it is a more effective method if the 
student shapes and expands their knowledge based on as much of their own experience as possible 
[2]. Arouse students’ interest and encourage them to enjoy learning and acquiring new knowledge to 
not learn merely out of duty, but feel compelled to train themselves independently. 

Logical thinking and problem-solving ability play an essential role in everyday life. A math teacher may 
ask the question: why is it that so many students are still averse to mathematics, considering it 
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incomprehensible and difficult to study? [3]. This belief is reinforced, for example, by the teaching of 
irrational numbers, as this topic is outlined in a somewhat “unclear and vague” way in the secondary 
school curriculum. Little attention is paid to the concept and properties of irrational numbers, so, 
together with the set of irrational numbers, the teaching of the basic set of the real numbers is not 
sufficiently developed either. 

We need to do something to change this situation so that mathematics is accessible and 
understandable to everyone, albeit at different levels and in different ways [5]. 

Students’ abstraction abilities are different, so it is not easy to find a uniform way to introduce each 
concept and new material. One possibility is approaching, structuring, and explaining how to solve the 
given problem in several ways, such as in practice-oriented methods [1]. 

We want to share some ideas on creating the basic set of a numeral system, including the simplest 
structure, the lexicographical ordering of numbers. First graders in upper secondary education already 
know the set of natural numbers, the integers, and the rational numbers [6,7]. However, creating the 
concept of the real numbers would require a coordinated arrangement of several structures (which we 
will not undertake in this paper). 

The first part emphasises getting to know the infinite decimal form of irrational numbers, their main 
feature. Their decimal numeral notation characterises the irrational numbers very well since their 
infinite, non-repeating decimal fractions can only express irrational numbers. Within this, we strive to 
present non-periodicity and make it understand based on experience. 

2 LET US TRY TO IMAGINE THE PROBABILITY 
Students get acquainted with the concept of the decimal fraction already in primary school, but they 
meet the infinite decimal fraction only in secondary grammar school. There, too, only with repeating 
decimal fractions in such a way that they learn to convert an infinite, repeating decimal numeral to an 
explicit fraction. It is known that all the real numbers can be written in decimal form; namely, the 
rational numbers can be written in the form of finite decimal fractions or repeating infinite decimal 
fractions, while we write irrational numbers in non-repeating infinite decimal form. However, non-
repeating decimal fractions are not introduced in secondary grammar schools, even though this topic 
is also related to the particular curriculum. 

As an introductory practice, we distribute some boxes of matches among the students (best if 
everyone has their box) and the coins needed for our other task. These are objects the students may 
come across every day, so experimenting with them will not be strange. We are looking for answers to 
the following questions: 

Task 1: Which is more likely: after tossing, the box of matches falls on its “narrower” or “wider” side? 

Task 2: Which is more likely: after flipping, the coin falls on its rim or field? 

Above all, let us leave room for students to do as many tosses as possible. They can also summarise 
the results in a spreadsheet. First, we instruct students to experiment with the box of matches, as 
there is still a common chance that the box will fall on its “narrower” side. Furthermore, they should be 
trying to flip the coin for the second time, seeing that it falling to its rim will be a scarce case. 

In these tasks, perceiving which event is more or less likely to occur is essential for students. It is 
unnecessary to quantify the tasks but to point out and make them perceive that it is almost impossible 
for certain events to happen. These examples are not conclusive; however, to form the concept of 
irrational numbers, the conclusions drawn from the examples mentioned above are not fruitless. We 
think specifically of the non-intermittency of infinite decimal fractions; that is, a group of digits following 
the decimal point may not be repeated, i.e., it will not be periodic. 

In the beginning, some may realise that both the box and the coin are less likely to fall on their 
“narrower” side or rim, but they need the specific experience to support their conjecture. Some will 
merely enter the results into the spreadsheet formally, and only the teacher’s instructions, 
subsequently observing the results more closely, will make them aware of the conclusion of their 
experiments, namely that one event is much more likely to happen than the other – which was 
precisely our goal by these tasks. 

With this experience, we move on to the next task, where students’ observation of the probability of 
certain events happening is still fresh. 
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Task 3: Write the numbers from 0 to 9 on ten pieces of paper and place them in a box. Draw the 
numbers one by one that will give, e.g., the digits after the decimal point of the decimal fraction 1, …. 
Always put the numbers back in the box after writing them down. What kind of decimal fraction did we 
get as a result? 

Following the instructions, students begin drawing numbers one at a time, which are recorded in the 
order of their selection. In the first few steps, this takes place as an automatic sequence of actions. 
Over time, however, the moment will come when they discover, even with the teacher’s help, that the 
groups of digits do not show a repetitive trend. 

Based on the experience of the previous problems (1 and 2), the aim is to discover the fact that there 
is a minimal probability of a sequence of draws in which a particular group of digits would constantly 
be repeating. 

One of the key concepts concerning irrational numbers is the concept of infinity. Specifically, we think 
here of trying to imagine the infinite, that in the case of irrational numbers, in their infinite decimal form, 
the number of digits after the decimal point is infinite; moreover, they do not follow periodically. So no 
matter how long a sequence of numbers is observed in these decimal fractions, we cannot find one 
where the group of digits is repeating – and this is not easy to imagine or rather believe, as we cannot 
find a concrete, visible example of this in real life. This time we tried to approach and introduce this 
concept by presenting the probability of certain events occurring. 

Based on the students’ previous knowledge, there have been only repeating, infinite decimal fractions. 
However, this task seems to overturn this idea, as they will experience by themselves that infinite 
decimal fractions that will not be intermittent can also be created. Moreover, not just a single such 
infinite decimal fraction exists since the classmates created various such decimal fractions due to their 
sequences of draws. 

In addition to rational numbers, other numbers will form a whole new set of numbers. Furthermore, 
every element of this new world of numbers will be an infinite decimal fraction, and once the 
operations are introduced, we will call them real numbers. 

If an algorithm allows the determination of an arbitrary number of an infinite decimal fraction’s starting 
digits one after the other and if that infinite decimal fraction is not repeating, is there a practical 
possibility of recognising non-intermittency? There are usually none, and where there are, there are 
countably many cases. So most infinite decimal fractions do not have any algorithm. However, when 
writing the digits after a decimal point for a decimal fraction, it is possible to set some rules to ensure 
non-intermittency. If we give an instruction, we can ensure non- intermittency (it is also possible to 
continue writing the digits non-intermittently in the form of an infinite decimal fraction). Possible 
techniques to show students non- intermittency: 

a) we increase the occurrence of the same digit after the decimal point, 
b) we always insert one more zero between each digit. 

The existence of non-repeating infinite decimal fractions could already be demonstrated in secondary 
grammar school, e.g., with an example of 0.1010010001 type …, because due to the increase in the 
number of adjacent zeros, the section should consist of all zeros, which is not possible in the chosen 
case. 

Similarly, let us examine another infinite decimal fraction, e.g., 3,17277377747777...! Of course, 
infinite decimal fractions cannot be written in full. Therefore, the group of previous digits does not yet 
specify exactly which infinite decimal fraction is in question, so we need to specify which decimal 
fraction we meant: after the decimal point, the natural numbers follow in ascending order, and among 
them, groups of digit 7 are present in such a way that m pieces of digit 7 follow natural number m. 

There is some regularity in these infinite decimal fractions, just a different kind of regularity than 
intermittency. However, such infinite decimals that show regularity expressible in words or formulas 
are just as few in the “sea” of infinite decimals as repeating ones. The examples mentioned above 
have a practical significance in that a transparent and articulated regularity can be used to specify a 
non-repeating infinite decimal fraction, that is, to calculate which decimal point is in a given place (see 
task 4). They are at the forefront because their non-intermittency is obvious, but that is why they are 
comparatively “few.” 

Based on the previous examples, it is less of a problem for students to find decimal fractions that will 
be non-repeating. However, even after all this, it remains questionable whether we can make the 
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students accept the unusual world of infinite decimal fractions without hesitation (which is not an easy 
task). 

We can also say that we can express rational and irrational numbers by defining the infinite decimal 
form of real numbers. Because if we make sure that we get a repeating decimal fraction when writing 
the digits, the written number will be rational, while if we make sure that the decimal fraction is not 
repeating, then the number written is irrational. Based on this, we can see an irrational number 
between any two different rational numbers. Let, e.g., the two numbers and , then, the 
next 0.4233101001… irrational number is sure to fall between the two numbers. Using a similar 
procedure, we can place a rational number between a rational and an irrational number. 

Finally, the following example is for learning about the unique structure of infinite decimal fractions: 

Task 4: Given the following infinite non-intermittent decimal fraction: 0.909009000900009…, where 
following the digit nine, there is always one more zero than after the previous digit 9. What is the 
thousandth decimal place of this infinite non-intermittent decimal fraction? [4] 

It follows from the intuitive notation of the number that 9 – after the decimal point –is in the position 
corresponding to the numbers 1, 3 (1 + 2), 6 (1 + 2 + 3), etc., generally speaking to the 1 + 2 + 3 +… + 

  numbers. 

Since therefore, the thousandth decimal place is 0. 

Note: Each  is nine, and in other places, it is zero. 

3 CONCLUSION  
These tasks and methods are primarily based on gaining experience, where we strive for a change in 
students’ attitudes. Current textbooks do not include assignments of this type. Instead of specific 
examples, which would be easier to understand, there is only a definition of irrational numbers. We 
chose the option of trying to approach irrational numbers using their decimal form. 
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DESIGN OF ASSESSMENT RUBRICS FOR THE SUBJECT 
“PROCESS AND PRODUCT ENGINEERING II” OF THE CHEMICAL 

ENGINEERING DEGREE 

B. Solsona, R.M. Fernández-Domene, R. Sánchez-Tovar, R. Sanchis 
Universitat de València, Departamento de Ingeniería Química, Escuela Técnica Superior de 

Ingeniería (SPAIN) 

Abstract 
The use of assessment rubrics is a powerful tool in order to grade the work made by students against 
criteria and standard. The aim of this study is to design assessment rubrics for the subject Process and 
Product Engineering II, which is taught in the first term of the fourth course of the Chemical Engineering 
Degree (School of Engineering) in the University of Valencia. In particular, the rubrics are designed to 
evaluate a work which is proposed to students at the beginning of the course. Specifically, students are 
divided in working groups made up of 2 or 3 people and they have to write a detailed report based on 
an industrial process. Finally, the students will have to make an oral presentation with a further 
discussion with the lecturers and other students. With this work several competences are practiced, 
such as: ability to write, creativity and critical reasoning, and so on. Especially, two different rubrics will 
be designed to assess not only the oral presentation, but also the report presented by students. 
According to the results, the standard deviation of the grades proposed by the different teachers 
decreases when rubrics are used. This is mainly because teachers have a standard to evaluate 
students’ work. 

Keywords: Assessment rubrics, chemical engineering, competence, innovation. 

1 INTRODUCTION  
Process and Product Engineering II (PPEII) is a compulsory subject which is taught in the first term of 
the fourth year of the Degree in Chemical Engineering (School of Engineering) of the University of 
Valencia. The subject PPEII has 6 ECTS and belongs to the module Process and Product Engineering, 
which has a total of 10.5 ECTS. In fact, PPEII completes the 4.5 ECTS that covers PPEI, which is taught 
in the third year of the degree. 

PPEII is a fundamental subject in the curriculum of a Chemical Engineer, since the basis and the 
processes of the chemical industry are developed. In particular, the subject is focused on the description 
and analysis of chemistry processes with special emphasis on aspects related to the choice and use of 
raw materials, energy saving and environment. Fundamental aspects of Product engineering will also 
be studied. 

PPEII is taught three days per week, one hour and a half each day. The subject is divided into 5 didactic 
units: 

• Unit 1: Introduction to the study of industrial chemical processes. This unit includes the basic 
knowledges about the chemical industry, the raw materials used and the use of energy in the 
industry. 

• Unit 2: Inorganic Chemical Industry. This unit is divided into the following lessons: industrial 
gases, chemicals derived from sodium chloride, the cement industry, silica as a raw material, 
ceramic industry, sulphuric acid production, ammonia and nitric acid industries, and fertilizers. 

• Unit 3: Petroleum and Petrochemical. This unit includes the lessons of the petroleum refining 
industry, thermal and catalytic cracking, catalytic reforming, alkylation, isomerization, 
hydrotreating and hydro-cracking, the petrochemical industry, production and functionalization of 
olefins and aromatics.  

• Unit 4: Chemical Industry of performance products which covers the lessons of polymers, 
industrial use of cellulose, varnishes and paints, soaps and detergents. 

• Unit 5: Product Engineering. This unit involves the design and manufacture of the product, product 
validation and industrialization. 
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The number of students that course PPEII ranged between 60 and 80. Evaluation is divided into three 
blocks: the first one (37.5 % of the grade) corresponds to the grade obtained in an exam of the units 1 
and 2, which is carried out in the midterm. The second block is another exam of the units 3, 4 and 5 
(37.5 % of the grade), which is carried out at the end of the term. Finally, the 25 % of the grade 
corresponds to two works proposed to the students at the beginning of the course (one written report 
about a chemical process and an oral presentation). Specifically, students are divided into working 
groups made up of 2 or 3 people and they have to write a detailed report based on an industrial process. 
Finally, the students will have to make an oral presentation with a further discussion with the lecturers 
and other students. With this work several competences are practiced, such as: ability to write, sign and 
develop industrial engineering projects in the field of chemical engineering, ability to solve problems with 
initiative, decision-making skills, creativity and critical reasoning, ability to communicate and transmit 
knowledge and skills in the field of industrial engineering, knowledge to carry out measurements, 
calculations, assessments and reports and ability to work in a multilingual and multidisciplinary 
environment.  

Teachers that taught PPEII reckon that an objective evaluation of the proposed work is a very complex 
task. Therefore, it is considered essential to unify evaluation criteria to carry out a fair an objective 
evaluation in accordance with the objectives of the subject. For this purpose, teachers have considered 
the design of evaluation rubrics, since the use of rubrics is a powerful tool to grade the work made by 
students against criteria and standard that indicates the achievement of competences [1-5]. In fact, 
rubrics appear as an optimal instrument for the evaluation of complex written works [6]. Additionally, 
rubrics can serve as a check-list for students, in order to know how they are going to be graded [7-9]. 
Moreover, students can participate in the design of the rubric and take more responsibility for their own 
learning. The use of rubrics is particularly useful in subjects taught by different lecturers, since rubrics 
are the way to perform an objective evaluation or may help to justify the assessment [10-11]. Apart from 
the mentioned advantages that a rubric might offer, both for teachers and students, its use is sometimes 
not extended. 

The objective of this study is the design of two different rubrics to assess the work that students have to 
carry out about a chemical industrial process. Particularly, the design of one rubric for the written report 
and, the design of another rubric for the oral presentation. It is important to point out that the rubrics are 
designed to assess the different competences which may be achieved with the work.  

2 METHODOLOGY 
Two different rubrics have been designed to assess the oral presentation and the written report 
presented by students. In both rubrics the level of performance of each indicator was divided into four 
categories: not reach, in development, reach and excellent with the following scores (0-4), (4-6), (6-8) 
and (8-10), respectively.  

On the one hand, Table 1 shows the rubric designed to evaluate the report performed by students. The 
indicators used are structure (S) and content (C) of the work. Structure is divided into 3 subindicators: 
Language and orthography (S1), Order (S2) and Format (S3) and Content is divided into the following 
3 subindicators: General information (C1), Sections (C2), Technical information (C3). 

On the other hand, Table 2 shows the rubric designed to evaluate the presentation of the work. The 
indicators used in that case were Oral communication skills (O) and Content (C). Oral communications 
skills are also divided into four indicators: Outfit (O1), Rhythm, tone and accent (O2), Time management 
(O3) and Knowledge of the topic (O4). Content is divided into Organization (C1), Sections (C2) and 
Visual resources (C3). 

The designed rubrics were shown to students in order they know how they were going to be evaluated 
and which are the main important items to consider both for the preparation of the written report and the 
presentation.  

Teachers evaluated the written report and the presentation of the work according to the designed 
rubrics. 
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Table 1. Rubric designed to evaluate the report of PPEII. 

 Indicators Not reach (0-4) In development (4-6) Reach (6-8) Excellent (8-10) 
St

ru
ct

ur
e 

(S
) 

S1: Language 
and 
orthography 

The language used is 
not understandable 
and the text is plenty of 
orthographic mistakes 

The language used is 
fairly understandable and 
the text has some 
orthographic mistakes 

The language used is 
understandable and 
the text has a few 
orthographic mistakes 

The language used is 
appropriate and the 
orthography of the text 
is correct 

S2: Order Information is difficult 
to follow and 
understand 

Part of the information is 
difficult to follow 

Most of the 
information is 
presented in a logical 
way 

Information is 
presented in a logical 
way 

S3: Format  Letter size is not the 
appropriate and 
paragraphs are not 
justified 

Letter size could be 
improved and some 
paragraphs are not 
justified 

Letter size is suitable 
but not all the 
paragraphs are 
justified 

Letter size is the 
appropriate and 
paragraphs are not 
justified 

C
on

te
nt

 (C
) 

C1: General 
information 

The work does not 
contain the precise 
information and the 
length of it is not 
appropriate 

Some parts of the work 
does not contain precise 
information and the 
length of the work could 
be extended 

The work contains 
precise information 
and the length of the 
work is appropriate  

The work contains 
precise information and 
it contains additional 
one that results 
relevant for the 
audience. Moreover,  
the length of the work 
is appropriate 

C2: Sections The work does not 
cover all the sections: 
introduction, objective, 
methodology, results, 
conclusions and 
references 

The work covers some of 
the main sections: 
objective, results and 
conclusions. 

The work covers 
almost all the sections 

The work covers all the 
sections and additional 
ones, such as, future 
lines. 

C3: Technical 
information 

The technical terms 
are not defined in the 
work 

Some technical terms 
are not well defined in a 
language suitable for the 
audience 

The technical terms 
are partially defined in 
a language suitable 
for the audience 

The technical terms are 
correctly defined in a 
language suitable for 
the audience 

Table 2. Rubric designed to evaluate the presentation of PPEII. 

 Indicators Not reach (0-4) In development (4-6) Reach (6-8) Excellent (8-10) 

O
ra

l c
om

m
un

ic
at

io
n 

sk
ill

s 
(O

)  

O1: Body 
language and 
appearance 
 

The body language is 
inappropriate and difficult 
to follow. Additionally, 
there is no eye contact 
with the audience 

The body language 
could be improved 
and, in some cases, 
exists eye contact with 
the audience 

The body language is 
appropriate and there 
is eye contact with the 
audience 

The body language is 
appropriate and the 
student interacts 
continuously with the 
audience. 

O2: Rhythm, 
tone and accent 

The tone is not easily 
audible and the rhythm is 
too slow or too speed to 
follow the presentation 

The tone is easily 
audible, but the 
rhythm is not the 
appropriate to follow 
the presentation 

Rhythm and intonation 
of the interlocutors 
allow following the 
presentation 

Rhythm, intonation and 
accent of the 
interlocutors allow 
perfectly following the 
presentation 

O3: Time 
management 

The duration of the 
presentation does not 
reach the standards (too 
long or too short) 

The duration of the 
presentation exceed 
or does not reach the 
time frame in ± 5 min. 

The duration of the 
presentation is almost 
within the time limits 

The duration of the 
presentation is within 
the time limits 

O4: Knowledge 
of the topic 

The student reads almost 
all the presentation and 
cannot correctly answer 
all the proposed 
questions 

The student does not 
read the presentation 
and answer all the 
questions in an 
appropriate way 

The student does not 
read the presentation 
and answer the 
majority of the 
questions in an 
appropriate way 

The student does not 
read the presentation 
and answer all the 
questions in an 
appropriate way 
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C
on

te
nt

 (C
) 

C1: 
Organization 

The presentation is not 
well organised, the order 
is not logical and neither 
the objectives nor the 
conclusions are clear 

Some parts of the 
presentation makes 
difficult to follow it 
since they are not 
presented in a logical 
way 

The presentation is 
organised in a logical 
order but objectives 
and conclusions could 
be improved 

The presentation is 
well organised, since 
objectives and 
conclusion are clear 
and the structure of the 
presentation is logical. 

C2: Sections The presentation does 
not include the main 
sections: introduction, 
objectives, methodology, 
results and conclusions 

The presentation does 
not include all the 
main sections, but at 
least it includes 
objectives, results and 
conclusions 

The presentation 
includes all the main 
sections: introduction, 
objectives, 
methodology, results 
and conclusions 

The presentation 
includes all the main 
sections and additional 
ones, such as future 
work 

C3: Visual 
resources 

Visual resources are not 
well prepared and the 
software used is not 
adequate 

Visual resources are 
not well prepared but 
the software used is 
adequate 

Visual resources could 
be improved, and the 
software is appropriate 

Visual resources are 
well prepared, and the 
software is the 
appropriate 

3 RESULTS 
Table 3 shows, for the written report, the average mark obtained by the students in each of the items 
considered as well as the mean difference between the marks given by the two lecturers. As can be 
seen, the average mark the students obtained in this report is close to 7, which is very reasonable 
(neither very high, nor very low). The mark in the Structure section is remarkable higher than that of the 
Content section, with a difference of ca. 1 point, indicating that the students took more care about the 
formal aspects than the content itself of the written report. More interestingly, the overall differences in 
the marks given by the two referees resulted to be of only 0.48 i.e. less than 5%, which is an extremely 
low scattering. This low difference must be due to the indications given in the rubrics as well as a 
previous meeting held by the lecturers in which the way of interpreting those rubrics was established. 

Table 3. Indicators regarding the written report and their corresponding mean mark. 

 Indicator Average marka Mean differenceb 

 S1: Language and orthography 6.84 0.55 
Structure (S) S2: Order 7.60 0.37 
1/3 S3: Format 8.09 0.36 
 Structure (S) 7.51 0.43 

 C1: General information 6.55 0.44 
Content (C) C2: Sections 7.16 0.52 
2/3 C3: Technical information 6.04 0.58 
 Content (C) 6.58 0.51 

 Final marks 6.89c 0.48d 

a average mark obtained by the students for each indicator (marks from 0 to 10); b mean difference 
between the marks given by both lecturers; c considering that Content (2/3 of the final mark) is more 
important than Structure (1/3); d average of the mean difference obtained in each item (considering 
the weight of each item, the value would be also 0.48). 

Table 4 shows, for the oral presentation, the average mark obtained by the students in each of the items 
considered as well as the mean difference between the marks given by the two lecturers. The average 
mark exceeds 7 (7.12) although the marks differ depending on the section considered between 6.90 
(oral skills) and 7.64 (content of the presentation). We must indicate that “knowledge of the topic” 
resulted to be the item with the worst mark, which is in agreement with the lower mark obtained in the 
written report in the content section, suggesting again that students have paid more attention to formal 
aspects rather than to the topic of itself. The overall differences in the marks given by the two referees 
resulted to be very low again i.e. 5%. Both the rubrics as well as the previous meeting held by the 
lecturers can explain these results. 
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Table 4. Indicators regarding the oral presentation and their corresponding mean mark. 

 Indicator Weight (%) Average marka Mean differenceb 

Oral  O1: Body language and appearance 10 8.04 0.27 
communications  O2: Rhythm, tone, accent 20 6.55 0.54 
skills (O)  O3: Time management 10 8.88 0.24 
70% O4: Knowledge of the topic 30 6.10 0.47 
 Oral skills (O) 70 6.90 0.38 

 C1: Organization 10 7.40 0.44 
Content (C) C2: Sections 10 8.04 0.55 
30% C3: Visual resources 10 7.47 0.61 
 Content (C) 30 7.64 0.53 

 Final marks  7.12c 0.50d 

a average mark obtained by the students for each indicator; b mean difference between the marks given by both lecturers; c 
considering that each item counts differently for the final mark; d average of the mean difference obtained in each item (not 
considering the weight of each item, if considered the value would be 0.46). 

Figure 1 shows the average mark given to the students for each item by the two lecturers. Interestingly, 
for all the items the mean mark given by the Lecturer 1 was lower than that of Lecturer 2, clearly 
indicating that Lecturer 1 is more demanding. This homogeneous better marks given by Lecturer 1 is 
the result of considering the marks of ca. 50 students, and this tends to minimize this difference. It must 
be indicated that the differences ranges from 0.24 (time management item) to 0.61 points (visual 
resources), and not special differences were observed between the marks in the written report and in 
the oral presentation. 

 
Figure 1. Average mark for the different ítems given by the lecturers. Note: (black bars)  

Lecturer 1, (red bars) Lecturer 2. 

Figure 2 shows the average marks obtained by the students as well as the differences in the marks 
between the two lecturers for different academic courses. Regarding the average mark, in all cases the 
mark in the oral presentation was higher than that of the written report. Comparing the different years, 
the marks of the present academic course were slightly higher than those of the 17/18 and 18/19 courses 
and notably lower than those obtained in the 19/20 course. We must indicate that the students of 19/20 
were excellent. In fact, the Performance Rate in the 19/20 academic year was 80.2%, considerably 
higher than those of 18/19 (69.7%) and 17/18 (70.6%). Moreover, although there are not consolidated 
data, a Performance rate lower than 70% is expected for the students of the present 20/21 course. We 
must indicate that the performance rate for the academic year X indicates the percentage ratio between 
the number of passed credits in the degree and the total number of credits enrolled in the degree. 
Therefore, although this statement must be taken with caution, the use of rubrics seems to contribute to 
a slight increase of the final mark obtained by the students. 
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Figure 2. Average mark (left) or Average differences in marks (right) for the different academic courses. 

Note: (blue bars) Written report, (green bars) Oral presentation. Average differences in marks accounts for 
the average of the differences given by the Lecturer 1 and Lecturer 2. 

The main difference observed between the use of the rubrics (20/21) and not using them (17/18, 18/19, 
19/20) is the homogeneity of the marks given by the two lecturers. Then, the use of rubrics clearly 
decreases the difference (from ca. 1 point without to ca. 0.5 points with rubrics). Therefore, using rubrics 
is more likely that different lecturers give similar marks than without using them. 

4 CONCLUSIONS 
Assessment rubrics were used in this study in order to evaluate an academic work of the subject Process 
and Product Engineering II which is taught in the Chemical Engineering degree. In particular, two rubrics 
were designed, one for the written report and another one for the oral presentation. From this work, it 
can be concluded that using the evaluation rubrics, the marks given by the different lecturers are more 
homogeneous than the obtained in previous academic years, where rubrics were not used. 
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Abstract 
Due to the situation caused by the current pandemic generated by the Covid-19 disease, universities 
have had to rapidly adapt their teaching. In particular, due to the lock down that took place in Spain 
during 2020 and the consequent closure of universities from March 2020 until the end of the academic 
year, teachers had to abruptly confront the online model, not only for the teaching classes but also for 
the evaluation of the different subjects. 

In this way, the purpose of this work is to analyse the results obtained by students after the online 
evaluation and compare them with the results obtained other years after the in-person evaluation. 
Additionally, various online evaluation approaches are proposed for different degrees of the School of 
Engineering of the University of Valencia (UV). In particular, this work was carried out in two subjects of 
the Chemical Engineering Degree: Process and Product Engineering II and Theory and Design of 
Machines and Process Equipment and in one subject of the Industrial Electronic Engineering Degree: 
Environment and Sustainability. The chosen subjects are very different and the proposed evaluations 
are different too. Especially, Process and Product Engineering II is a theoretical subject that students 
course during the first term of the fourth course of the degree therefore, the online assessment should 
be more focused on the development of theoretical concepts. Theory and Design of Machines and 
Process Equipment is a practical subject which is coursed during the first term of the third course of the 
Chemical Engineering Degree, in this case, the online evaluation should be mainly based on the 
resolution of problems. Finally, for Environment and Sustainability which has both theoretical and 
problem contents a combined evaluation between problem resolution and theoretical concepts 
development is proposed. In all cases the different evaluation activities were performed through Aula 
Virtual, which is the online UV platform based on Moodle. However, the activities proposed in this work 
could be extrapolated and used in different online platforms.  

Keywords: Online evaluation, engineering, COVID 19, innovation. 

1 INTRODUCTION  
Coronavirus Disease (COVID 19) appeared in December 2019 in Wuhan (China) and rapidly spread all 
around the world, causing the death of millions of people and, in the education field, the closure of 
universities, colleges and schools [1]. 

Higher education has been significantly affected due to COVID 19, since from March 2020 all classes 
at the Spanish University were changed to online modality, what supposed the change to online classes 
until the end of the second term of the 2019/2020 course [2-5]. This change to online classes 
considerably affects not only to lecturers but also to students. Most of the students had limited internet 
connection at home and in many cases, computers were shared by the different members of the family, 
making difficult for them to follow lectures, attend evaluations, and so on [6, 7]. 

Due to the national lockdown, teachers had to adapt the teaching and the evaluation methodologies to 
this new situation, what supposed a great challenge to them [8].  

At the School of Engineering of the University of Valencia, exams corresponding to the lectures carried 
out during the first term take place in January (first call) and in June (second call). This means that 
evaluation of classes taught during the first term were also affected by the online modality since the 
exams of the second call took place in June. Particularly, this case was extremely difficult to deal with, 
owing to the fact that exams of the first call had been performed in-person, therefore the evaluation of 
these classes could not be based on activities or additional work. Hence, the objective of this study is 
the preparation of online exams for classes that took place during the first term of the 2019/2020 course, 
but whose evaluation was moved to the online mode due to COVID 19. In particular, in this work three 
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different subjects were evaluated: Process and Product Engineering II (PPEII), Theory and Design of 
Machines and Process Equipment (TDME) and Environment and Sustainability (ES). The first two 
belongs to the Chemical Engineering Degree and the last one to the Industrial Electronic Engineering 
Degree.  

Process and Product Engineering II is a compulsory subject taught in the fourth year of the Degree in 
Chemical Engineering, with a total number of 6 ECTS credits. It is a fundamental subject in the 
curriculum of Chemical Engineering due to the great importance that the knowledge of industrial 
chemical processes has. PPEII is focused on the description and analysis of industrial chemistry 
processes with special emphasis on aspects related to the choice and use of raw materials, energy 
saving and environment.  

Theory and Design of Machines and Process Equipment is a compulsory subject of the third course of 
the Chemical Engineering Degree with 6 ECTS credits. This subject has two differentiated areas; the 
first one is the basis of the theory of machines and mechanisms, whereas the second one deals with 
the mechanical design of process equipment. The most simple and widely used mechanisms are 
considered and in particular the basis for the analysis of planar mechanisms is introduced at both 
kinematic and dynamic points of view. In that sense there is a special emphasis on vectorial methods to 
calculate velocities and forces acting on a mechanism. Subsequently rotating mass balancing is treated, 
which is a basic aspect for machine design. As far as the mechanical design of process equipment is 
concerned, the second part of the course is dedicated to design pressure equipment by establishing a 
clear difference between system working under pressure and those working under vacuum. There is 
also a unit dedicated to the mechanical design of towers used in the process industry. Finally the 
mechanical design of pipes is considered.  

Regarding the subject Environment and sustainability, its basis is to gain a global view of the 
environmental pollution attending also to the sustainability principles, the environmental technologies 
and its application. It is a compulsory subject with 6 ECTS credits that is taught in the second course of 
the Industrial Electronic Engineering Degree. Especially, this subject aims for students to become aware 
of environmental problems, mainly those derived from industrial activities, and that they acquire the 
strategies and approaches to solve these problems from the perspective of sustainable development 
principles, prevention of pollution, or, ultimately, from the application of remediation technologies.  

According to the subjects proposed for this study, they are three engineering subjects whose contents 
and methodologies are clearly different, that is, PPEII is a theoretical subject, TDME is a more practical 
subject and ES has both theoretical and practical (problems) contents. Thus, evaluation of these 
subjects will differ depending on the activities and methodologies developed. In this sense, the purpose 
of this study is the development of different types of exams to evaluate online the contents of the subjects 
PPEII, TDME and ES. These subjects were taught during the first term of the course (face to face 
classes) and evaluation should be equal to the one carried out in January for the first call. Besides, 
results of the online evaluations performed in the 2019/2020 course will be compared with those 
obtained the previous year (2018/2019 course) where in-person evaluation was carried out. 

2 METHODOLOGY 
New on-line evaluation methodologies have been put into practice in three different subjects 
corresponding to two different Engineering Degrees. In this section the description of each methodology 
is explained in detail. 

2.1 Subject: Process and Product Engineering II 
This is a subject that is focused on theoretical engineering aspects that students course during the first 
term of the fourth course of the Chemical Engineering Degree. The evaluation of the subject involves 
two works (an oral presentation and a written report) plus one (or two) exam. In our case, the change of 
type of the exam took place in the second call of the subject so that only one exam was considered. 
This exam counts for the 75% of the overall mark of the subject. 

A typical exam before the corona outbreak consisted of 10-12 theoretical questions, each one with an 
estimated duration of 15-20 min, so that the full exam usually lasted for 3 to 4 h.  

A standard theoretical question consisted of two parts. The first part was mainly descriptive, and the 
students should explain how one process from the chemical Industry works. This first part typically 
involved the inclusion of a flow diagram of the process. This first part could be perfectly answered by 
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the students having the corresponding book or the subject notes. Additionally, in the second part of the 
question the students have to reason about different alternatives, what would happen if the conditions 
of the processes were changed or new products were sought. In the second part of the question, 
consulting the book or the subject notes would help but it would not be enough to answer properly, as 
the students have to make a reasoning. 

The exam after the corona outbreak varied as now the students have all the books and subject notes 
available during the exam. Therefore, a description which mimics an item of the book cannot be asked.  
Then, the new exam after the COVID crisis (second call, June 2020) consisted of 6 short theoretical 
questions that students had to respond on-line. We want to mention that there were several different 
versions of exams to try to minimize the level of copy. Moreover, at the Universitat de València, students 
undertaking the exams could not be recorded in video, as the Students Unions reached an agreement 
with the University in that way. Each of the short questions had an estimated duration of 10 min (although 
they could be properly responded in 5 minutes or less). In this estimated time we considered the possible 
difficulties the students could have typing the answers. These short questions do not include full 
explanations or flow diagrams of chemical processes but they would be focused on reasoned answers. 
For example in these questions the students had to reason about different alternatives for chemical 
processes, to indicate the steps to synthesize known products or to show different steps to design new 
products… 

2.2 Subject: Theory and Design of Machines and Process Equipment  
Theory and Design of Machines and Process Equipment is a practical subject which is coursed during 
the first term of the third course of the Chemical Engineering Degree. In this case, the evaluation is 
mainly based on the resolution of problems. The evaluation of the subject involves two works (resolution 
of two problems related to the design of a mechanism or equipment) plus one (or two) exams. As in the 
Process and Product Engineering II subject, the modification of the type of the exam occurred in the 
second call of the subject so that only one exam was considered. This exam counts for the 80% of the 
overall mark of the subject. 

A typical exam before the corona outbreak consisted of 4-5 numerical problems, each one with an 
estimated duration of 30-60 min, so that the full exam usually lasted 3.5 to 4 h. Each problem consists 
of resolving the operation of a mechanism or the design of a specific equipment (high pressure vessels, 
columns…) and could include a small theoretical concept. For example, for each numerical problem 
several properties such as acceleration, speed, angular acceleration… must be calculated by the 
student. These are comprehensive problems and, due to this, 30-60 minutes are required for their 
resolution. We must mention that in most of these problems the students can have either the subject 
notes (or a reduced version of them).  

According to the nature of the subject the online evaluation after the corona outbreak should be mainly 
based on the resolution of problems. The exam varied but in a different way that in the former subject 
(Process and Product Engineering II) since in Theory and Design of Machines and Process Equipment 
students in a typical pre-COVID exam could have the subject notes to take the exam. The new exam 
after the COVID outbreak (second call, June 2020) consisted of a test with multioption test with 
randomized answers which was carried out on-line. Then each exam was customized. There were 15 
questions, most of them being numerical, and the duration of the exam was 65 minutes. Then, each 
student had a different exam. One example of these questions was: What is the angular acceleration in 
rad s-2 of the bar number 2 of the Mechanism 5? Options: a) 5 b) 2.5 c) 7 and d) 15. These questions 
are a kind of a little part of the former long numerical problems before COVID. 

2.3 Subject: Environment and Sustainability 
This is a subject which has both theoretical environmental and sustainability aspects together with 
resolution of environmental problems related to water pollution, air contamination and generation of 
wates. The evaluation of the subject is based on different activities performed in class, such as, 
informatic practices, oral presentation about environmental problems, proposal of a scheme for a water 
treatment plant, and so on, counting the 40% of the overall mark of the subject. The rest of the mark 
(60%) corresponds to an exam.  

A typical exam before the corona outbreak consisted of a test based on 20 multiple choice questions 
related to the most theoretical contents, approximately 8 questions (short problems based both in theory 
or calculations) and the resolution of 4 problems. The duration of the exam is around 4 h. After the 
corona outbreak, the most difficult part of the exam to adapt to an online mode was the 8 short questions, 
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since the multiple choice test questions could be introduced in the University of Valencia Platform (based 
on Moodle) and the problems were shortened, in order to reduced time resolution, and directly uploaded 
in the mention platform.  

The difficulty arises since after the corona outbreak students have all the information available during 
the exam and if we limit too much the time for answering the standard questions proposed on previous 
years, students would solve them wrongly but if time is enough, students could directly copy the answer 
from internet, books, etc. Therefore, the type of questions should be changed in order to have a fair 
evaluation for this part of the exam. In this way, two different kind of questions were proposed, that is, 
true or false and link questions. 

In the case of true or false questions, students had 5 minutes to answer if the question was true or false 
and they had also to justify their decision. This time does not allow students copying but it is enough for 
students that had study and understand the main concepts of the subject to answer correctly. Link 
questions were proposed to substitute standard theoretical questions. For example, in the standard 
exam a typical question is the following:  

Different industries, following the Waste Law 22/2011, have applied in the first place the principles of 
prevention and minimization of wastes. According to this Law, you should reasonably decide which 
would be the first option of treatment for each waste. 

a) Waste 1: plastic bag. 

In the online exam this question was changed to a link question type, that is: 

Different industries, following the Waste Law 22/2011, have applied in the first place the principles of 
prevention and minimization of wastes. According to this Law, you should click which would be the first 
option of treatment for each waste. Bear in mind that the same type of treatment can be repeated for 
more than one waste or that some treatment on the list does not apply to any of the proposed waste. 

a) Waste 1: plastic bag. 

For each waste a drop-down menu was possible to open with the following treatments:  reuse, recycling, 
energy recovery and controlled disposal (landfill). 

It is important to point out that there were several versions of exams in order to reduce the level of copy. 

3 RESULTS 
A comparison in terms of the marks obtained by students using the new on-line evaluation 
methodologies (course 2019/2020) with respect to the previous academic year (course 2018/2019) is 
shown for each subject.  

3.1 Subject: Process and Product Engineering II 
Having a look to the results obtained by the students we can conclude that this new on-line evaluation 
methodology led to better marks (see Figure 1). Then, in the 2018/2019 course the average mark of the 
exam of the Second call was 4.30 whereas in 2019/2020 increased until 5.10. We do not rule out that 
students have undertaken group exams (several students in the same home) but with this methodology 
in which the student has to make reasoning and there are different versions of the exam, the level of 
copy has been limited. 

Figure 1 shows a different distribution regarding the marks after and before COVID. The curve % student 
vs mark, clearly shifts towards higher marks in the 2019/2020 course compared with the 2018/2019. It 
is noteworthy the high number of students within the 6-7.9 range in 2019/2020 in contrast with the few 
students of the previous academic course. 
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Figure 1. Distribution of marks (% students vs range of marks) obtained by the students of the 2018/2019 

and 2019/2020 academic courses for the subject “Process and Product Engineering II” of 4th course 
 of the Chemical Engineering Degree. 

3.2 Subject: Theory and Design of Machines and Process Equipment  
Unfortunately, the results obtained with this new on-line evaluation methodology led to worse marks 
(see Figure 2). Then, in the 2018/2019 course the average mark of the exam of the Second call was 
5.12 whereas in 2019/2020 decreased until 4.50. Maybe, this new on-line methodology was more 
difficult for the students as they did not have a comprehensive image of the full mechanism or the whole 
equipment. It must be also noted that students that coursed third of the Degree in 2018/2019, after 
finishing the Degree, have presented an exceptionally high Performance rate compared to the other 
academic courses, although it is not evident it can have an influence on the performance of second call 
exams. 

Figure 2 presents the distribution of marks after and before COVID. The curve % student vs mark, is 
displaced to lower marks in the 2019/2020 course compared with the 2018/2019. 

 
Figure 2. Distribution of marks (% students vs range of marks) obtained by the students of the 2018/2019 

and 2019/2020 academic courses for the subject “Theory and Design of Machines and Process Equipment” 
of 3rd course of the Chemical Engineering Degree. 
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3.3 Subject: Environment and Sustainability 
In this case (see Figure 3), an improvement from 5.35 (2018/2019, conventional methodology) to 5.60 
(2019/2020, new on-line methodology) has been observed. 

Figure 3 presents the distribution of the marks obtained in the exams of the second call of the 2018/2019 
and 2019/2020 academic courses. In both cases the extreme marks, below 2 and over 8, were not 
obtained by any student, concentrating all the marks in the 2-8 range. Interestingly, most of the students 
obtained a mark higher than 4. Moreover, in the case of the academic course 2019/2020 in which the 
new methodologies were applied, the maximum was observed for students with marks between 6 and 
7.9, in contrast with the previous academic course in which the maximum was obtained for marks 
between 4 and 5.9. 

 
Figure 3. Distribution of marks (% students vs range of marks) obtained by the students of the 2018/2019 

and 2019/2020 academic courses for the subject “Environment and Sustainability” of 2nd course of the 
Electronic Engineering Degree. 

Overall, Figure 4 shows that not huge differences have been observed in the different subjects between 
the marks obtained in 2018/2019 and 2019/2020. In the case of “Process and Product Engineering II” 
and “Environment and Sustainability” the marks obtained with the new methodology were 0.80 and 0.25 
points (marks from 0 to 10), respectively, higher than using the previous methodology.  Conversely, for 
“Theory and Design of Machines and Process Equipment” the average mark obtained in the 2019/2020 
course was 0.62 points lower than that in 2018/2019. 

Therefore, the new on-line methodologies seem to be useful for evaluating the knowledge and the 
competences acquired in the subjects studied since similar marks have been obtained by the students. 
Then, the level of demand using new and conventional methodologies seem to be similar. Even more, 
a slight increase in the 2019/2020 course was observed which is interesting in subjects like these in 
which low average marks are usually obtained. In fact, considering the three subjects as a whole, an 
increase of 0.15 points (5.07 new vs 4.92 conventional) has been observed. 

ES 2019/2020
2018/2019

0-1.9 2-3.9 4-5.9 6-7.9 8-10

Marks

0

10

20

30

40

50

60

%
 s

tu
de

nt
s

1329



 

 

 
Figure 4. Average marks obtained by the students in the final exams of the second call for three 

representative subjects in the 2018/2019 and 2019/2020 academic courses. 

4 CONCLUSIONS 
New on-line methodologies have been put into practice in three different subjects corresponding to two 
different Engineering Degrees of the University of Valencia. In general, the results obtained by students 
in the test performed online (after the corona outbreak) are similar to those obtained the previous year, 
where exams took place in-person. In particular, results for more theoretical subjects slightly increase 
using the online methodology whereas more practical subjects worsen a little bit the results.  
According to the good results, the evaluation activities proposed in this work could be extrapolated and 
used in different online platforms. 
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Abstract 
The rapid transition to blended or distance learning at home became a challenge for educational 
institutions, looking for new ways and means to further ensure a sustainable educational process by 
employing digital resources and analysing well-being and problems of parents and children. The aim of 
the study is to reveal the manifestation of the impact of distance education on children and parents 
under the conditions of the Covid-19 pandemic in the aspect of pre-school educators’ experience. The 
researchers’ team conducted a study, seeking to perform an analysis of the situation of pre-school 
education. The qualitative research involved 15 pre-school education teachers from public and private 
educational institutions. The qualitative content analysis has revealed that the sudden change caused 
by unforeseen conditions affected the participants of the educational process, posed new challenges for 
all involved in pre-school education: the administration of educational institutions, teachers, and parents.  

Keywords: Covid-19 pandemic, distance education, pre-school educators, impact on children and 
parents, experience. 

1 INTRODUCTION  
The Covid-19 pandemic period has become a challenge in many areas of our lives, requiring to adapt 
to the changed conditions in a short time. The goal demanding a lot of effort also fell on the entire 
education system, which had to reorient and reorganize a number of matters. During the Covid-19 
pandemic, children and their parents must be at home continuously. The learning alternative chosen 
during the COVID-19 emergency is online learning. Online learning is a distance learning process by 
utilizing internet-based digital media that is able to support the learning process without physical contact 
between teachers and children. The following process of teaching and learning was not an easy 
challenge for teachers, parents and children: it caused stress and boredom, highlighted children’s 
psychosocial needs, demanded to create a suitable environment for education at home, requested 
significantly greater parental participation in education activities [1, 2, 3]. 

The implementation of distance learning for the pre-school education level cannot be carried out 
independently by children without the assistance of parents. Childhood requires direct involvement of 
parents as companions and guides to participate in a series of distance learning. Parents are expected 
to be able to guide children while learning from home and take upon the role of teachers at kindergarten; 
distance learning requires communication and collaboration between parents and teachers [4] as well 
as communication in the family, which can have a positive effect on the involvement of children in the 
process of education [1, 5].To support families during confinement, teachers tried to help them create a 
successful home-based learning environment and develop their children’s various skills. Children need 
opportunities to observe their surroundings, to receive positive feedback from caregivers on their 
attempts at all pre-school activities. It is no less important for the child to feel the positive attitude of and 
support from the parents. Current conditions in the field indicate that distance learning which is carried 
out at home with the guidance of parents, encountered several obstacles, such as the parents’ lack of 
understanding of the material, difficulties in growing interest and motivation to teach the child, limited 
time to accompany the child to learn because they have to work, lack of patience in teaching children at 
home, lack of facilities and the difficulty of using gadgets and Internet connection services [1, 6]. 

Home-based distance education programmes pose multiple challenges for children in terms of their 
learning routines and self-control, motivation, relationships with their parents. Electronic devices (mobile 
phones, tablets, etc.) require self-control skills that children may not have. For them to remain motivated 
without the presence of teachers, they may rely on parents to motivate and manage their educational 
activities [2]. When parents and children collaborate in learning activities, bonding between parents and 
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children increases as they are able to spend much more time together. Such instances allow parents to 
become a source of comfort in easing pain and worry and engage in conversations with their children to 
help them in alleviating their anxiety. The following parental activity, when they are involved in educating 
their children, has led to parental anxiety that in the wake of the pandemic the social development of 
their children was affected at a deep level. Especially in the case of younger children, loss of interaction 
with peers and their normal environment had influenced the development of their social and emotional 
skills [7, 8, 9]. Parents’ beliefs and attitudes about the role and the potential of online learning for young 
children can influence the quality and quantity of online learning, opportunities, and learning experiences 
children receive at home [10]. Feelings of parents towards remote learning were mixed: some parents 
feel more connected to their child’s educational activities, while others see this as an additional burden. 
Not always kindergartens and teachers simply had enough guidance to improve the parental 
engagement experience, especially with the effective use of technology [11]. 

Parental involvement is an important factor for student achievement in traditional school settings [12]. 
Parental support has demonstrated significant contributions to the success of learners in a virtual 
learning environment. However, parents must take on new and unfamiliar roles and responsibilities as 
their children participate in online education at the same time experiencing increasing instructional 
responsibility for their child’s learning. Therefore, parents were often worried that online learning is less 
effective than traditional learning in early childhood educational environments. They believed that online 
education lacked a learning atmosphere and social interactions to engage young children, resulting in 
poor learning outcomes [11, 13]. No less important were pandemic-induced family stressors, such as 
worries associated with job security, home schooling, and health, lack of internet access, lack of interest 
in using technology and having low digital self-efficacy are likely to complicate traditional engagement 
levels. Moreover, engagement challenges are compounded in the current environment, considering that 
successful performance in online learning during ordinary periods already demanded greater children 
accountability and parental involvement compared to traditional educational process [14, 15]. The 
universal distance education has also had positive consequences, such as faster and more targeted 
integration of information technologies into the educational process [6], as well as the rapid acquisition 
and improvement of teachers’ and parents’ skills in using virtual environments [4]. 

Many research papers distinguish and analyse educational process participants’ efforts and problems 
caused by the consequences of the pandemic, but the field of pre-school education is not widely 
presented and analysed. In this study, the focus is on the experiences of pre-school educators, revealing 
the peculiarities and changes in their professional activities in their relations and collaboration with 
parents and children, seeking to ensure sustainable continuity of activities of all educational process 
participants in distance learning. 

The aim of the study is to reveal the manifestation of the impact of distance education on children and 
parents under the conditions of the Covid-19 pandemic in the aspect of pre-school educators’ 
experience. 

2 METHODOLOGY 

2.1 Research context and participants 
Invitation to participate in the research was sent to all pre-school education institutions of the Klaipėda 
city in Lithuania. A targeted-criterion selection of study participants was applied: pre-school teachers 
who have worked remotely with pre-primary age children during the Covid-19 quarantine. 15 teachers 
agreed to participate in the research. All research participants were women, average age was 51 year, 
average pedagogical experience – 28 years. When analysing data and quoting the experiences of 
research participants, the names of all teachers involved in the study were changed. 

2.2 Methods of research data collection and analysis 
In order to reveal experiences of pre-school teachers in organizing distance education during the Covid-
19 quarantine, the methodology of qualitative research was chosen. For the collection of data a semi-
structured interview was applied, for which main questions related to the research context were 
prepared, but additional questions were also asked during the research in order to obtain the most 
detailed answers and more accurate information from the study participants. The following allows to 
delve into the experiences that enable the researcher to understand the depth of the conveyed meanings 
about the object under study [16]. Research participants were sent a consent form, which contained all 
information related to the organization of the research: research aim, process, ensuring confidentiality, 
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research duration, etc. After receiving signed consents, research time was agreed upon with each study 
participant. The interview was conducted remotely using the ZOOM software. Conversations were 
recorded. The total duration of individual conversations is more than 8 hours.  

Research data were processed using the descriptive deductive content analysis [17, 18]. The 
transcribed text is read by a group of researchers to form an overall picture by highlighting meaningful 
units that are related to the topic under analysis. The text is divided into meaningful units that are 
represented by phrases, sentences, keywords, directly related to the phenomenon under study; 
meaningful units are grouped in order to combine them into an overall structure. The following article 
presents only part of the obtained results that allow to achieve the set aim by revealing the experiences 
of pre-school teachers. 

3 RESULTS 
With the onset of the COVID-19 pandemic, teachers of pre-school education institutions have faced a 
significant challenge to adapt to the changing educational conditions. The main goal, according to 
teachers, was to take measures that would help maintain children’s interest in the learning process, and 
the following required constant contact with parents, as well as rethinking and using a variety of visual 
tools to maintain children’s attention and the attractiveness of learning activities: 

“The purpose of education changed, because parents also had to be actively involved and 
participate in performing various tasks. There was no direct communication with children 
left. It was important to get feedback from parents. If we didn’t receive any news, we called 
them, asked how they were doing. If parents gave phones to children, it was different. When 
in front of the computer, children tended to run away, and when on the phone, it’s in one’s 
hand, if they run, they do it with a phone. This way we were able to talk, communicate with 
children and their parents. They drew pictures, we did experiments and tests” (Aldona, 32 
years of pedagogical experience). 

“One of the tasks: to transmit the most comprehensive learning material to parents, to 
assign enough tasks so that everyone could select them according to their individual needs 
and develop properly” (Vilija, 12 years of pedagogical experience). 

“To maintain children’s interest in the learning process, to transmit as clear information as 
possible to parents, how to do that, have become the most important goals of education. 
Another task is to have as many visual and ICT tools in the educational activities as 
possible” (Lina, 45 years of pedagogical experience). 

The vast majority of pre-school teachers identified the involvement of parents in educational activities 
as well as the interest of children and parents in the educational process (see Fig. 1.) and tasks provided, 
as the main tasks. It was important for them to adapt to the needs of parents, to establish a sincere 
connection with them in order to successfully organize the educational process by taking into account 
individual needs of children. There also emerged the need to integrate information technology tools into 
the education process in order to successfully share and manage information in cooperation with 
parents.  

 
Figure 1. Changes in educational tasks 
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When reviewing and reassessing educational tasks, teachers sought to develop all children’s 
competencies, concentrated and worked as a team: teacher, speech therapist, teacher of arts and non-
formal education. The heavy workload and working time used to prepare teaching materials and deliver 
them remotely were distributed by teachers in a variety of ways. Some teachers teamed up, distributed 
topics, prepared teaching materials and tasks, and shared them with each other and with parents. The 
other part of teachers worked individually and prepared all educational materials by making individual 
decisions. 

Teachers differently express their opinion about the possibilities of implementing individualized and 
differentiated education remotely, which is considered a priority activity when working in a contact way: 

“There was no individual access left: what the child would like to do oneself, how one 
perceives everything. There was nothing that could have come from the child. All that was 
left was out instructions, our presentations. We’ve sent individualized tasks […] to acquire 
relevant competencies, and to differentiate, again, we really have a lot of activities during 
the one-day lesson and we tried to present them” (Rima, 9 years of pedagogical 
experience). 

“…there are two children with special needs in the group. One is assigned a teacher who 
is with one. So there were no difficulties for one, as she worked individually with that child. 
“Some parents showed their own initiative and gave their children more tasks. They made 
their own decisions, and we rejoiced in such ideas, we praised them” (Aldona, 32 years of 
pedagogical experience). 

“…we communicated with parents. There were times when they called at nine and half past 
nine in the evening […], but I’ve put up with that. We also had a lot of questions. We asked 
where they were, if they were healthy […] we had to call everyone because we had to have 
a specific answer” (Lina, 45 years of pedagogical experience). 

Some teachers claimed that it was difficult to individualize education remotely, others said that it was 
smooth, especially when children were specifically assigned a teacher. The vast majority of teachers 
indicated that they have carried out individualization and differentiation while preparing and presenting 
tasks – they sent individualized facilitated assignments to those, for whom they were intended. Teachers 
note that some children had to be given additional or more difficult tasks, especially those whose parents 
showed initiative, actively worked with their children. There were regular, individual consultations with 
parents on matters related to education, performance of tasks, participation of children, etc. It can be 
argued that under quarantine conditions, the individualization and differentiation of education was 
carried out regularly, but in a different way, in different forms than it was usual for the participants of the 
educational process. Educational activities, time and pace of performance of tasks were personalized, 
in families. Communication of pupils with teachers (in cases when it was conducted directly at a 
distance) was carried out individually using smart devices, tasks were presented in a differentiated way, 
giving parents and children a possibility to decide which activities to choose and how to perform them. 
Teachers were ready to communicate with parents through various online networks and digital programs 
that were most acceptable to parents, to provide individual consultations on the child’s education and 
other issues.  

Parental involvement in the teaching/learning processes was a significant task for teachers. 
Interpersonal communication and interaction are some of the most important factors that ensure a 
successful educational process of pre-school age children, and the child at this age also learns to 
communicate by observing the actions of loved ones and that is the basis of socialization. From the very 
birth emotional contact with parents and teachers is paramount for a child. By taking the following into 
account, teachers focused on maintaining interpersonal relationships with children and their parents. 
With no more opportunities to work in groups, a lot of additional information had to be retrieved, on the 
basis of which parents developed specific plans on how to work in collaboration with their children: 

“...of course, we had to adjust activities and do it a little differently than we did, because 
automatically there were no more work in groups, as children were alone with their parents 
at home. But we adjusted, we searched for additional information to reveal the topic, to 
make it as easy as possible for parents to perform those tasks with children, because again, 
we couldn’t do that ourselves the way we wanted to do that. But it was, in fact, it was an 
interesting experience, we are very happy about it, because we received 100% feedback, 
so I think that everything went well and we did everything well” (Rima, 9 years of 
pedagogical experience). 
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“…We didn’t even give exercise books to children. We mostly worked by finding materials 
online. We listened to courses, how and what we could do remotely. Searching for materials 
that can be transferred to children to make it interesting, engaging. After 2 weeks we were 
told that we are sending parents weekly plans. We did that, we adjusted them. After that 
we provided that material to the parents through an e-diary…” (Renata, 40 years of 
pedagogical experience). 

Many teachers note that when working remotely it was a challenge to work with information technology 
and teachers, parents and children lacked experience and skills. Teachers assess these challenges as 
a great experience that encouraged to be creative and innovative, and constant feedback from all 
parents evoked positive emotions and satisfaction with one’s performance.  

The analysis of teachers’ experiences made it possible to reveal the feelings and experiences of children 
during the pandemic after the transition to distance education. The findings of the research reveal the 
impact of the situation at that time on children and their parents in the educational group. The analysis 
of teachers’ experiences allowed to distinguish five main categories that reflect children’s feelings and 
behaviour after the transition to distance education (see Table 1).  

Table 1. The impact of distance education on children in terms of teachers’ experience 

Category Subcategory 

Feelings of attachment and longing for 
the close environment 

Feeling of longing for the kindergarten environment and friends 

The need for maintaining close relationships 

Successful adjustment and adaptation 
to the situation  

Monitoring of the rapid adaptation to the situation and assistance in 
case of problems 

Attention and concentration on educational activities 

Feeling of the uncertainty of the 
situation and confusion 

Feelings of anger and exhaustion caused by the feeling of confusion 

Misunderstanding of the current situation and inability to explain facts 

According to teachers, the most obvious feature of the situation at that time in terms of education was 
the longing of children for the environment of the educational institution and lack of connection with other 
participants of the educational process: 

 “Children longed for friends and communication. We didn’t have that direct communication. 
It was also difficult for them to understand what has happened here and why it was not 
possible to attend the kindergarten, why not all friends returned to the kindergarten. They 
were also confused, and longing for each other, and that same education process, we saw 
that they were really longing” (Rima, 9 years of pedagogical experience). 

“While being at home children longed for friends, kindergarten, toys… Later, all returned 
children were very focused, well behaved and wanted to meet their friends. Children 
missed each other, their group, teachers. They were asking how their sown greens are 
growing…” (Lina, 45 years of pedagogical experience). 

“That communication, well they need that communication, that being together… there was 
a girl, it helped her, because her mother spend a lot of time to educate her, for her to learn 
and what was harder for her, she returned having learned it. There was even such a 
situation. Because she was smaller, she only turned 5 in January, in the end of January, 
and obviously she is much younger in age, it was more difficult for her, but this year she 
will go to first grade, although she could have stayed for another year, but she really 
improved during that time” (Loreta, 25 years of pedagogical experience). 

“Some children imagined that it was a vacation, it was not that bad for them, just that they’ve 
completely lost track of the kindergarten routines and as we joked, returned “wild”, a bit, 
without, well, without those rules, like homeys, a bit confused” (Violeta, 16 years of 
pedagogical experience). 

Teachers notice that the situation was difficult for children to understand and explain, it was difficult for 
them to comprehend and understand what is happening. Not all children found it easy to understand 
why it was necessary to behave in one or another way. It is obvious that the assessment and perception 
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of the situation by children were determined by the peculiarities of their age stages – pre-school age 
children are too small to perceive and understand the current situation. 

The analysis of teachers’ opinions about the impact of the quarantine situation on parents allowed to 
distinguish two groups of parents: those, who had successfully managed to adapt to the current 
conditions and those, who had encountered some difficulties in the following process (see Table 2):   

Table 2. The impact of distance education on parents in terms of teachers’ experience 

Category Subcategory 

Difficulties in the child‘s educational 
process  

Challenges caused by lack of time and excessive workload 

Fatigue-induced feelings of relaxation and boredom 

Distance caused by the negative attitude 

Experiences of successful parental 
adaptation in distance education 

“Enlightenment” in assessing the work and efforts of teachers 

Goodwill and collaboration in understanding the importance of learning 

Efforts and focus on the progress of the child 

Distance education of children posed a number of challenges for parents. Parents were particularly short 
of time having faced the scope of activities and workload that they had to deal with. Not only did parents 
have to perform their professional functions (many parents worked remotely), help older children in their 
studies or look after younger pre-primary age children, but also to be involved in the process of educating 
pre-school children:  

 “At first, we received answers and photos of children working. At the beginning, it was also 
fun for us to stay at home. At the beginning, parents were happy to stay with their children 
at home. But as the situation dragged on, friction and anger appeared, uncertainty about 
the future, it exhausted everyone. Everybody asked: when will the kindergarten open? 
When the kindergarten was open, everyone came back as soon as possible. All children 
who returned were really focused, well behaved and wanted to meet their friends” (Jurgita, 
26 years of pedagogical experience) 

“It was also a big challenge for parents how to get started, contribute to the educational 
process <...> they [parents] had to work remotely, and perform tasks with younger children, 
they also had to devote more time to school age children. They had a lot of workload. When 
parents worked with children at home, they later said that “”our eyes were opened <…>”. 
Parents began to look at the work of the educator differently: how difficult it is. They 
responded in good faith to the suggested topics and tasks. They understood the importance 
of learning and sent answers to the given tasks, there was feedback between parents of 
the group, children and the teacher” (Lina, 45 years of pedagogical experience). 

“<...> it was seen that they [parents] are already exhausted, they were really tired of 
conducting those lessons with children every day, but they endured to the end <...> well, 
and later they felt tired and relaxed” (Rima, 9 years of pedagogical experience). 

Teachers note that at the beginning, parents participated and were actively involved in the education of 
their children, but later they became tired. According to teachers, parents cooperated more with the 
teacher and were more active than usual. Teachers, assessing the situation from the point of view of 
parents, noted that parents supported teachers and understood their complex work. It was also revealed 
that parents paid more attention to their children, which created opportunities to get to know their children 
better. However, there were parents who reacted rather passively to the teacher’s actions. 

When summarizing their experiences and anticipating future perspectives, teachers note that they will 
have to change a lot of things and re-evaluate certain things and prepare accordingly: 

“It’s not enough to attend distance courses. It takes time to master computer programmes. 
Now it is necessary to prepare for it as much as possible. We are equipped in the institution: 
there are laptops for each group. We fill in the diary, we do a lot. We have that. Filming 
cameras, tablets, of course, would help to prepare the material, would facilitate the work. 
Electronic means would also help, but they are all on a paying basis. If there was equipment 
for video lessons, other materials, the facilitation of work would be very great. It can only 
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be purchased for one’s own money. So far, the kindergarten provides books for teachers, 
doesn’t allocate funds for other tools” (Renata, 40 years of pedagogical experience). 

“First of all, I would collect methodological materials, plans, plan my work for the future. 
And now all parents are connected to the kindergarten system. It greatly facilitates the work: 
parents can see the assessments and plans and etc. Those works have already been done, 
something that we didn’t have at the beginning” (Jurgita, 26 years of pedagogical 
experience). 

“You need to be emotionally stronger. Now if you had to work, everything would be 
prepared ready faster. We have a Facebook group, we got all the parents to join the diary. 
So that feedback was immediate. Connection with parents is closer. We say: we lost touch 
with children, but we began to communicate more closely with parents. And parents have 
become more aware that we all work together for the good of children” (Vilija, 12 years of 
pedagogical experience). 

Teachers are clearly aware of their own, parents’ and children’s limitations and the need to improve 
competencies by mastering computer technology. Attention is paid to the emotional health of all 
participants of the educational process, its strengthening in the future. Teachers also indicate that the 
purchase of paid software or other inventory would greatly facilitate and diversify the distance education 
of pre-school age children. Direct contact with parents of children becomes a great advantage for 
improving and ensuring systematic feedback processes, getting acquainted with changes, innovations 
and activities. 

4 CONCLUSIONS 
The findings of the qualitative research revealed that the organization of distance education after the 
announcement of quarantine in Lithuania, posed new challenges for all participants of pre-school 
education: administration of educational institutions, teachers, parents and children. Research results 
show that the sudden change caused by unforeseen conditions affected the participants of the 
educational process. The interaction, involvement and roles of children, parents and educators in the 
educational process have taken on a completely different character when creating educational 
environments, reviewing the content and the nature of activities.  

Creating educational settings and revising the content and nature of activities, the interaction between 
children, parents and teachers, their involvement and roles acquired a different nature. According to 
teachers, the main tasks were parental involvement in educational activities and arousing children’s and 
parents’ interest in the educational process itself. The most striking feature is that children lacked contact 
with other participants of education and the educational institution’s settings: they were confused and 
did not understand the situation, longed for and needed communication with others and wanted to be in 
the kindergarten settings.  

Distance education for pre-primary age children posed difficulties for parents as well. They were 
particularly short of time because they had to carry out not only their professional but also daily activities 
at home as well as get involved in the pre-school children’s educational process. It has also turned out 
that parents paid more attention to their children, which created opportunities to get to know their children 
better. Teachers note that at first, parents were actively involved in their children’s education, but later, 
the connection became intermittent because, according to teachers, parents got tired. In summary, it 
can be stated that the better the relationships between parents and teachers, children and parents, the 
better the distance education experience and the more effective involvement of parents. 
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TOWARDS SHARED UNDERSTANDING ABOUT ORGANIZATIONAL 
INNOVATION ECOSYSTEM AT A FINNISH HIGHER EDUCATION 

INSTITUTE 

Pasi Juvonen, Kati Peltonen 
LAB University of Applied Sciences (FINLAND) 

Abstract 
This article shortly discusses about a Finnish Higher Education Institute (HEI) and describes the 
beginning of its journey towards Education 4.0. First, key concepts such as learning organization, 
innovative learning organization and innovation ecosystem are being defined. Second, the current 
situation of the HEI is described and then its current structures and actions are evaluated based on the 
description of the innovative learning organization. 

As a result, the interpretation of current situation at the HEI studied is presented. A model to foster the 
needed actions in the process of HEI’s development into the innovation ecosystem is also presented 
and discussed. 

Keywords: Higher education institute, learning, learning organization, innovative learning organization. 

1 INTRODUCTION 
Higher Education Institutes are transforming their visions and practices to better adopt to the digital 
and more connected world. This not only affects the ways HEIs are providing new learning 
opportunities, but also changes the role of HEIs in regional, national, and global innovation 
ecosystems. As Kin & Kareem [1] accurately point out, HEIs are challenged to transform and elevate 
their education systems into Education 4.0, referring to an innovation-producing ecosystem, to remain 
relevant to industry. This kind of transformation requires building stronger relationships with the 
industry, but also requires cultivation of innovation culture within HEIs.  

In recent years, the discussion on Higher Education Institutions (HEIs) and innovation ecosystems has 
mainly focused on exploring the role of educational institutions in different regional and national 
ecosystems from inter-organizational perspective [2]. However, being able to act as an engine for 
regional or broader innovation activities, HEIs also need to focus on redesigning internal structures, 
culture and drivers that have impact on the organizational and individual innovation capability. It 
seems that these aspects are in many cases discussed separately and the aim of this paper is to 
present an integrative perspective.  

This paper provides an example from Finland and addresses how a Finnish HEI has started this 
journey towards Education 4.0. In beginning of 2020 two Finnish Higher Education Institutes (HEI) 
were merged into a one. The new established HEI aims at to become an Innovation University of 
Applied Sciences for working life. This requires stronger university-industry collaboration with an 
objective to broaden the HEIs external funding base.  

With history of two different sizes of organizations with different focuses, different organizational 
cultures, many lines of businesses with their own subcultures, numerous practices in education, 
research, development, and innovation activities with stakeholder groups, a starting point for the 
change was complex. Drawing from organizational learning theories this article discusses on a 
conceptual level what kind of steps a HEI needs to be taken in the transformation journey towards 
becoming an Organizational Innovation Ecosystem.  

In the following we first address how the key concepts, innovation ecosystem, education 4.0 and 
learning organizations, are defined in prior literature and then opens the key elements in the process 
of becoming an innovative learning organization.  

The outcome of this article is an integrative conceptual construct that illustrates how organizational 
internal innovation ecosystem and external innovation ecosystem with different stakeholders co-exists 
and re-enforce each other. 
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2 KEY CONCEPTS DEFINED 
This chapter will present key concepts used in the article. Starting with innovation ecosystem and 
education 4.0 and their parts, also learning organization and innovative learning organization are 
defined. The innovative learning organization is seen as required precursor for innovation ecosystem 
to actualize. 

2.1 Innovation ecosystem 
Innovation ecosystem is being defined as “the collaborative arrangements through which firms 
combine their individual offerings into a coherent, customer-facing solution” [3, p.2] The concept has 
its main roots in the related concept of business ecosystems, as used by [4] and others. The concept 
is here adjusted into other organization as well organizational innovation ecosystem is used instead. 
Next, this concept and its parts will be defined as well. 

The ecosystem as a concept comes from science of ecology. It conceptualizes the flow of material and 
energy. The ecosystem is defined by “recycling flows of nutrients along pathways made up of living 
subsystems which are organized into process-orientated roles; connects living and non-living 
subsystems; energy gradients power recycling of scarce nutrients, e.g. a rainforest” [5]. 

Innovation is defined by Godin [6] as an outcome of a process, rest on two defining characteristics, a 
degree of newness of a change and a degree of usefulness or success in application of something 
new. The concept of “new” could mean new to world, new to a nation, new to a firm, etc. Godin also 
argues that “innovation has become a panacea for every socioeconomic problem” [6]. 

2.2 Education 4.0 
In the modern era, which many scholars have named as the fourth industrial revolution (industry 4.0), 
education and human capital play a crucial role. It has been argued that this fourth industrial revolution 
builds upon the interconnectedness of machines, data, and people [7]. This also challenges education 
as the traditional teacher-centered way to provide education will no longer equip students the needed 
and desired skills and competences, such as innovation skills, interdisciplinary thinking, social skills, 
and other technical skills that the technological-driven world of work requires [8]. Hence, along with the 
development of high-level cognitive competences, education also needs to stimulate creative problem-
solving skills and provide student-centered learning ubiquitous learning opportunities [8]. Scholars 
[1],[7] propose that to respond to the demands of Industry 4.0 also Education 4.0 is needed, referring 
to such transformation of education where technology-based tools and resources are being used to 
drive education in non-traditional ways and education takes places in innovation-producing 
ecosystems.  

According to Ong et al. [7] adopting this kind of educational transformation into an innovation 
producing ecosystem requires substantial changes in terms of competence, capacity, collaboration, 
and culture. In a nutshell this means that an educational institution needs to cultivate a culture that 
fosters the development of positive attitude, skills and knowledge towards innovation and 
entrepreneurship among students and staff member, enables the creation of facilities and 
infrastructures that support innovation and entrepreneurship, such as incubators and test beds, and 
engage other stakeholders, such as business and industry, communities, and government to 
collaborate. 

2.3 Learning organization 
Learning is defined as “the activity of obtaining knowledge” [9]. When learning is put to an 
organizational context, there is a need for another definition. Concept of organizational learning is 
borrowed from Chris Argyris. He defines organizational learning as an ability to detect and correct an 
error. Furthermore, learning has been seen either as a single-loop or as a double-loop learning [10]. 
Single-loop learning is a situation where we are doing “the things right” and double-loop learning a 
situation where we are doing “the right things”. 

An organization is defined as “a group of people who work together in an organized way for 
a shared purpose” [9].  

Learning organization (LO) is seen as an organization that is continually expanding its capacity to 
create future [11], [12]. Learning is either adaptive (learning to cope) or generative (learning to create) 
[11]. Marquardt [13] defines learning organization through his systems learning organization model, 
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where organization, people, technology, and knowledge are interconnected by learning [13, p. 24]. 
Based on learning organization concept, Sarder [14] presents a concept of innovative learning 
organization.  Sarder starts with a notion that successful companies (i.e. Google, GE) have something 
in common: adaptive business model, strong board of directors, enough resources, clear 
understanding of its markets and its segments, clear understanding on what profitable business 
means, and clear understanding of organization meaning and purpose – why the company exists. 

3 THE PROCESS OF BECOMING AN INNOVATIVE LO 
We claim that achieving a status of an innovation ecosystem in regional, national, and international 
levels requires first becoming an innovative LO. Therefore, the process of becoming an innovative LO 
is first presented and then utilized as a framework for speculating the stage of where the HEI studied 
in the article currently is.  

3.1 The Senge’s disciplines 
A seminal book “The Fifth Discipline” by Peter M. Senge [11], [12] has presented the five disciplines of 
how to become a LO (Figure 1). 

 
Figure 1. The disciplines of the LO [11], [12]. 

Personal mastery means that individual is committed to become better in his professional life. With 
support and coaching from one’s colleagues and foremen, an individual commits to his personal 
lifelong learning. The master’s path is different for everyone, but by seeking reason and meaning one 
can find it. Building a shared vision requires dialogue. A “picture of the future”, where organization 
wants to go is built together. Shared vision cannot be a vision that some individual has, it is rather built 
up from personal visions that are melted together in course of time and with shared practices and their 
reflection. Team learning is crucial because team has for a long time been the basic unit of learning. 
Team learning deals with patterns of defensiveness and tries to lift them to surface to get rid of them. 
Learning teams should consist of specialist of different substance as they usually do in companies. 
Mental models are everyone’s hidden assumptions that affect to how we think and act and one way to 
diminish their effect is trying to make them visible. To be able to develop as individuals and as a team, 
everyone should learn to share one’s ingrained assumptions, generalizations and other phenomena 
that affect to our way of understanding the world and our actions as part of it. Without surfacing our 
assumptions, we will run short our possibilities to learn and develop. 

Systems thinking is defined as an ability to see invisible fabrics, patterns of behavior and connections 
between interrelated actions. It is the ability to see the conceptual framework of “what is happening?”.  
Systems thinking discusses complexity of systems and presents concepts of amplifying and stabilizing 
feedback, and delay. Due to delay we usually tend to rush into making changes before we have seen 
any results of our past decisions.  

3.2 Marquart’s strategic actions 
Marquardt [13, p. 104 - 109] presents lists strategic actions for becoming a learning organization. 
Those include: 1. Use of future-search conferences to develop vision, 2. Creating corporate climate of 
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continuous learning, 3. Reengineering policies and structures around learning, 4. Rewarding individual 
and team learning, 5. Incorporating learning in all policies and procedures. 6. Establishing centers of 
excellence and demonstration projects, 7. Measuring financial and nonfinancial areas as a learning 
activity, 8. Creating time and space for learning – setting aside time at meetings to reflect on 
accumulated knowledge, 9. Making learning intentional always everywhere. 

3.3 Sarders learning goals and their reflection 
To become an innovative learning organization learning objectives must be set in every level: 
individual – group or team – organizational. To be able to set learning objectives, one must first 
recognize what knowledge and skills already exist in the organization and what knowledge and skills 
will be needed in future. The gap between these two equals to learning objectives [14]. 

Sarder also suggests how learning should evaluated by raising some open-ended reflection questions: 

- How well organization-level learning plan helps to create learning culture? 
- How well organization-level learning plan helps to achieve organizations objectives? 
- How well group / team-level learning plan helps to achieve organizations objectives? 
- How well individuals achieve their objectives? [14, p. 126]. 

4 CONTEXT OF THE STUDY 
In this chapter the current state of the HEI studied is described. Based on the previously defined 
concepts of a LO, an innovative LO, and an innovation ecosystem; and processes and actions needed 
to employ them, we compose a conceptual construct and utilize it to discuss the next actions needed 
for the HEI studied.  

4.1 Background of the HEI studied 
The HEI has a history of being two separate HEI’s which were merged into one in the beginning of 
2020. With history of two different sizes of organizations with different focuses, different organizational 
cultures, many fields of education with their own subcultures, numerous practices in education, 
research, development, and innovation activities with stakeholder groups, a starting point for the 
change was complex. 

The HEI aims at to become an Innovation University of Applied Sciences for working life. This requires 
stronger university-industry collaboration with an objective to stimulate the creation of new jobs and 
provide highly educated graduates to the working life.  

The HEI studied is experienced in offering higher education in bachelor and master levels. At the 
same time there exists a RDI project base of over 150 parallel ongoing projects. There are also tens of 
direct company cooperation cases of different sizes. 

4.2 Where are we now? 
To set a starting point for describing the current situation of the HEI as a possible innovative learning 
organization, we borrowed three preliminary questions earlier utilized in evaluation of LO’s [15].  

• Q1: Does the organization have a clear and honest understanding of its current reality? A1: 
Partly. The HEI’s vision and strategy may be clear but the idea of scale and order of the actions 
needed to achieve it is not clear – or at least solid everywhere within the HEI.  

• Q2: Is the understanding of current reality shared throughout the organization, and from there 
do you create new knowledge that is also shared? A2: Partly. The HEI’s vision and strategy are 
clearer for those who have been actively involved into development actions. For those who have 
not, understanding of the current reality is partial.  

• Q3: Is knowledge translated into effective action toward your desired future? A3: Partly, 
however the scale and quality of the actions so far in respect of the objectives set if far too 
modest.  

Even though the objectives set for the HEI are well-known and divided to operational units, the 
interpretation of them is different depending of one’s role in the organization. RDI objectives are more 
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in focus to RDI stuff, and likewise education-related objectives get more emphasis from education 
management. Unfortunately, this prolongs the “business as usual” situation and both RDI and 
education stuff will inhibit their learning by lingering in the invisible organizational silos. 

At the same time discussions in group and organizational level are usually polite, there is not much 
disagreement and challenging the status quo of how we are used to think, operate, learn, and reflect is 
rare. There is no organized way of setting learning objectives in group or organizational level neither 
structures how to reflect learned from past events. These practices exist here and there but the best 
practices are usually not disseminated to other parts of organization.  

Considering the scale of the change process the HEI is currently facing – tripling the external funding 
in 5 years – there should be much more search for new ways to organize actions to make it happen.  

4.3 How to go ahead?  
The HEI studied needs an organized way to start learning how to learn and reflect more efficiently and 
deeply both in group and organizational level. The basic structures are needed, and they have to be 
placed in a way that it enables recurrent: 

- setting of learning objectives to individuals and groups  
- ideation in multidomain context 
- norms of sharing knowledge 
- organized follow-up actions and measurement of progress for selected ideas 
- reflection of learning – top management, middle management, operational level 
- supportive and knowledgeable leadership 

Strong professional community doesn’t just happen. It requires deliberate attention by leaders across 
the organization. Indeed, the single most strategic thing that school leaders can do is to create 
conditions that foster professional community – a culture of interaction and reflective dialogue. Leading 
learning means a “learner-centered” approach to challenges instead of “authority-centered” approach 
[15]. 

The innovative LO is also in the continuous dialogue and co-creation with its customers and other 
stakeholder groups. By that way the HEI strengthens its role in the regional, national, and international 
network and innovation ecosystem. Based on the urgent need to model the way ahead, the authors 
composed on conceptual construct of repeated actions for the HEI in the process of becoming the 
innovative LO. The construct is presented in figure 2. 

 
Figure 2. ILO model for the HEI - inspired by Nonaka’s SECI process (see [16] for more). 
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5 SUMMARY 
Based on conceptual review and the authors interpretation of the data on current situation of the HEI, 
the following observations can be made.  

1 There are several further actions needed internally within the HEI in the journey of becoming an 
innovation ecosystem. Though the HEI’s strategy and the set goals for the coming years are 
aligned with the set vision and shared with the staff members, further discussion for systematic 
implementation of the strategy and participative dialogue to deepen understanding of the set 
goals and steps to reach them is needed. Along with that also the operating processes of the 
HEI needs to be redesigned in a way that enables reaching the set vision. This requires creation 
of such organizational culture that enables open discussion on the set vision and goals [13] and 
fosters organizational learning by sharing of individual level tacit knowledge and experiences to 
create shared mental models and explicitly articulated operating models as suggested by 
Nonaka and Takeuchi [16] as well as organizational learning paths [14] to implement the new 
ideals. In this process the support of management is crucial.  

2 The scale of actions needed for the change process must be defined in a way that engage all 
relevant stakeholders (management, teaching and research staff, students and external 
partners and stakeholders) to ensure that there is a shared understanding about the opt-out 
choices which enable the creation of new operating models in collaboration with the world of 
work.  

3 A journey towards organizational innovation ecosystem also requires redesign of the organizational 
processes in a way fosters regional collaboration with business and industry networks in a 
systematic and agile way.  

To sum up, a journey towards education 4.0 can be seen as a continuous double-loop transformation 
and learning process where a HEI simultaneously builds up innovation ecosystem within the 
organization by initiating innovation activities at individual, team, faculty, and organizational level, and 
takes a stronger role in regional and national (also international) innovation ecosystems and increase 
their innovation capabilities by collaborating with other stakeholders and learning from and with them. 
This conceptual model illustrates the intertwined connection between a HEI and external operating 
environment and thus contributes to the existing literature of HEIs role in innovation ecosystem. In the 
future empirical research is needed to test the applicability of the proposed conceptual model.  
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HAVE YOU EVER PLAYED? 

H. Haddouchi, S. Vermeiren, H. Bollaert 
AP University College Antwerp (BELGIUM) 

Abstract 
Our constantly changing society demands a more efficient and effective knowledge transfer. As 
companies and organizations push their employees to stay up to date, these employees perceive the 
pressure for change and the struggle with digesting and integrating new knowledge. 

Since Nick Pelling coined the term gamification, the concept has gained popularity ever since and with 
the right settings and use of correct elements, it offers a real-world change to drive and increase 
motivation of, amongst others, employees. 

Inspired by various gamification projects and gurus as Yu-Kai Chou, we, a dynamic trio of higher 
education teachers involved in diverse multi-disciplinary projects, ran a one-year project that allowed us 
to experience, analyse and log all the steps needed to design a client-based gamification strategy for 
an organization, representing a complex environment. 

The aim: to become experienced experts, able to pass on this expertise to students who are increasingly 
involved in (inter)active learning, project assignments, creation and development of applications for 
many purposes with a common aspect: motivate users to learn about and use the application. 

The outcome: a script containing a pragmatic approach and a set of best practices. 

The method: based on our theoretical background on gamification, we conducted a case study involving 
medical staff from different hospitals (practicality and synergy where the main reasons for this selection) 
combined with interviews and focus groups. We anticipated on two major phases in this project. 

First, the involved organizations need to acquire comprehension of the gamification concept and 
become aware of the necessity of a holistic embedding. As a result, the organizations would be able to 
project the impact of the instalment of the gamification strategy both horizontally and vertically in their 
working environment. 

Second, there is the search for matching and feasible gamification techniques. Starting from existing 
techniques (commonly listed in literature on gamification) we tested which techniques resonated with 
the target audience and examined the impact of the application of the techniques on corporate and 
social culture. 

Our ambitious and short timed project posed quite some challenges. Apart from the obvious constraints 
due to the pandemic, we needed to safeguard our meta view on the project while we devised and 
developed a tailored gamification strategy. Moreover, we were confronted with the fact that, although 
people associate gamification wrongly with games, they also did not connect with a relating action verb, 
namely "play". Hence, we often found ourselves asking subjects the following question: "Have you ever 
played?". 

Keywords: Gamification, workplace training, best practice. 

1 INTRODUCTION 
Companies and organizations consider keeping their employees up-to-date a great challenge. The rapid 
change in knowledge, technologies and regulations imply that an employee must be trained regularly 
and in short cycles. 

Employees experience an increasing pressure to keep up with all the innovation. They understand the 
need for training, but the growing workload and a certain amount of learning fatigue prevent them from 
participating on a regular basis in the various educational programs offered by the employer. 

When strategically embedded in the professionalization policy, gamification can offer an answer here. 
Gamification is still associated with "games" as it is a method of motivating users through techniques 
used in games to keep players playing. 
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Literature ([1], [2], [3], [4], and numerous blogs from different people sharing great ideas and interesting 
experiences about gamification) describes various step-by-step plans to arrive at a gamification strategy. 
These roadmaps remain theoretical, general and rather superficial. The development of a gamification 
strategy is in fact a very generic procedure. However, its application needs to be tailored towards the 
company or organization and its culture. 

This research project, with a duration of one academic year, aims to find a path that describes the 
evidence-based components necessary to arrive at a fully-fledged gamification strategy. Such 
components derive from models describing our universal characteristics and motivators, which in fact 
are very diverse, making it essential to consider other parameters such as target groups, work 
environment, expectations and ultimate goals. In this context, we looked at companies and organizations 
that are seeking strategies to involve their employees more efficiently and effectively in certain business 
processes. Those processes can range from innovating working methods requiring training to achieving 
known goals related to safety and prevention. 

Gamification changes the reward pattern in our brains and improves learning. 

The process to arrive at an evidence-based gamification strategy must take into account the above 
parameters. Therefore, this research project collaborates with a select group of stakeholders in order to 
link their corporate culture to a substantiated process that results in a suitable gamification –strategy. 

2 METHODOLOGY 
The two essential stages in the process are: 

• Understanding the term gamification: In a first step, the stakeholder must come to an 
understanding and awareness of what gamification entails. In addition, it is important that he is 
aware of the need for holistic embedding of the gamification strategy. After all, the impact of 
gamification only becomes significant when it is applied both vertically and horizontally across the 
organization. 

• Knowledge of available techniques: In a second step, techniques must be proposed, and their 
applicability examined within the corporate culture. Initially, this phase will look at the previous 
parameters that have a decisive impact on the gamification strategy. It is then important to link 
these parameters together with the objective to the universal characteristics that describe 
evidence-based gamification components. 

By means of the pragmatic application of proposed step-by-step plans to a case, its usefulness and 
feasibility are tested. 

2.1 Case study 
A case study is required to investigate known processes. This case study was organized in collaboration 
with the stakeholders. On the one hand, we looked at the big picture, a holistic and organization-wide 
approach. On the other hand, a trial application of a gamification strategy was developed, based on a 
specific and concrete professionalization module, namely a module on safety protocols. It is important 
to take a close look at the stakeholders' corporate culture and to investigate the precise objectives of 
the safety protocols involved. This phase also looked at the significance of the safety protocols for the 
selected group of employees, i.e., the personal and organizational benefits of the protocols in relation 
to these employees and how these employees might benefit from this. 

Through this methodology, we systematically looked at how professionalization is currently offered and 
how any learning gains are monitored. In particular, this will also be done in detail for the aforementioned 
protocols. 

Since gamification is based on a user-centered design, it is recommended to talk to the selected 
employees and listen to their experiences with the specific training courses. How do they combine 
teaching modules with their professional tasks? Are these teaching modules organized during certain 
days / working hours or is the employee expected to handle this independently? To what extent is the 
employee intrinsically motivated to do this of his own accord? 

Next, the researchers could deduce what the employee’s motivations are with regard to the easy and 
efficient learning of safety protocols. Finally, it was explored which game mechanics would appeal to 
these drives to address the aforementioned universal characteristics. 
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2.2 Interview and focus group 
Smooth communication between the stakeholders, the users (of the “gamified solution”) and the 
researchers is crucial to work through the above phases. The stakeholders were selected based on their 
strong link with our educational institution, implying easy access to the target group of employees and 
insights into the corporate culture and training protocols.  

Several interviews with management staff and employees were planned and conducted. The reasoning 
behind selecting employees with diverse roles and responsibilities lies, as already mentioned, in the 
impact of gamification. It is argued that the impact of gamification only becomes significant when it is 
applied both vertically and horizontally across the organization. 

In reference to the first step in the methodology, i.e. understanding the term gamification and generating 
awareness around its impact, this step was aimed at the management of the stakeholders, such as 
Learning & Development managers and department managers. Based on the awareness that the 
interlocutors gained in the first step of the methodology, a set of employees was selected to be 
interviewed. The selection of the employees was based on two criteria. The first criterion focused on 
diversity in roles. This implies that the selected employees perform diverse roles and bear different 
responsibilities within the organization. As for the second criterion, the focus was on diversity in terms 
of their own perception of learning in a complex environment. 

Before conducting the interview, the selected employees were provided with the privacy statement and 
a consent form, which indicated that the data processing resulting from the interviews would be 
completely anonymized and would comply with the GDPR legislation. 

2.3 Design-oriented research 
Supported by their literature knowledge regarding existing theories and models on gamification, the 
researchers went through one or more intervention cycles to select and combine solutions. This resulted 
in a script of a pragmatic step-by-step approach to arrive at a process to form a gamification strategy. 
In other words, a heuristic was developed, describing which hurdles, difficulties, problems, themes must 
be analyzed before applying the process, i.e. the definition of a gamification strategy. 

3 RESULTS 
No plan survives contact with the enemy. Likewise military plans, our project plan underwent some 
modifications once we started the project in real-life. Definitely, a guideline to be added in our final script: 
flexibility and an agile approach must be emphasized as opposed to strict adherence to strategy. 

Although initially agreed upon having regular meetings with the “Learning & Development” manager and 
a co-worker associated with one of the stakeholders, in order to continuously monitor the project 
proceedings and to enable us to setup meetings with the users (employees), both were urgently needed 
elsewhere due to the uprise of the pandemic.  As “persistence and determination alone are omnipotent”, 
yet another guideline in our script, it was only through ongoing communication that we succeeded to 
secure necessary interviews, if only a small number. 

As the interviews were going to be few and short, a cunning plan was derived. The researchers 
developed a gamification concept, informed the interviewee about the concept prior to the interview and 
guided by a short list of questions discussed with the interviewee her/his personal learning (corporate, 
professional) and the application of the concept, without ever using the term “gamification”. 

As mentioned earlier, the diversity in both the roles and perception of learning on behalf of the 
participants contributed to instructive findings. It is argued that considering such dimensions in diversity 
is useful when little research exists on a topic. As the participating population was divided into two 
groups, management and employees, the researchers noticed clear differences in the results in several 
areas. 

3.1 The interviews 
Before the interview took place, the participant was provided with a document: the Formidable Aura 
Badge (FAB), a dynamical badge. The researchers made a conscious choice to provide participants 
only with the FAB, avoiding other contextual information that may influence the participant. 
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3.1.1 The formidable Aura Badget 
The gamification concept consists of a dynamical badge, the Formidable Aura Badge (FAB). 

 
Figure 1. the Formidable Aura Badge. 

Using smart colour e-ink devices or even paper, the employee would show her/his current learning 
through a ring of ribbons, representing specific courses, located on the outside of the badge. The outer 
ring has 8 placeholders for a label, a QR code and 6 course ribbons. The label on the top identifies the 
employee as a member of a specific team, the QR code at the bottom is the badges ID number and 
leads to information on the employee and the courses present in the badge. Each course ribbon 
represents a course (inspired by military ribbons representing awards for participation in operations or 
bravery). The ring of ribbons is organized clockwise. The right section (from 1 o’clock till 5 o’clock), 
associated with constructing (learning), shows 3 courses the employee is about to start or is currently 
attending. Additional bars indicate if the course is compulsory, as well as the progress of the learner. 
When a course is completed, its ribbon shifts to the left side of the badge, associated with remembering 
(learned). An additional bar awards the employee on her/his excellence. The inner circle is a placeholder 
for more bars related to certain awards and a “personal” image. The personal image is dependent of the 
badge owner’s status. If the badge owner is trainee or otherwise temporarily employed, the personal 
image is a photo identification. Otherwise, the badge owner can choose a private picture, or an image 
selected by her/his team related to a specific event, theme or action. For example, a pink ribbon to 
inform the badge owner is participating in the current actions related to breast cancer. The concept is 
that all personnel carry the badge visibly and update the badge frequently with a new personal image 
or renewed learning status. Eventually, the badge induces small conversation on the content of the 
badge, informal talk between employee and externals or amongst employees. 

To inform the employee about the badge, an informational flyer was designed explaining the functionality 
of the badge, depicting the use of the badge along with a description of an accompanying smartphone 
application enabling one to scan a badge, customize a badge, browse through information relevant 
information (on badge owners, courses, …). This application would also be able to notify on certain 
badge actions. 

As the concept was meant as an example and a discussion topic, it remained relatively superficial. 
Nevertheless, besides the tangible dynamic badge idea, parts of the concept must be a webservice and 
database connecting information on the employee with course information, editable and viewable for 
certain groups of users. This would allow the employee to update the badge, human resources to collect 
data on learning of employees, and finally employees to see each other’s learning or parts of it. Besides 
the six courses represented by ribbons on the badge, the database would entail all employee’s learning. 

Concerning the gamified features of the badge, the targeted change is to raise awareness about 
personal learning of the employee. It is expected that the ability to personalize the badge, the intense 
use of colours and patterns, the visibility of progress, the indication of accomplishments and excellence, 
the visibility of the employee’s voluntary uptake on learning, the obvious membership of a team, the high 
visibility as such of the badge, would induce informal conversation between co-workers, employees and 
clients (patients) and thus increase a more conscious management of one’s learning. 

3.1.2 List of questions 
The list of questions was used as a guideline to steer conversation with the interviewee. Two sets of 
questions were selected. The answers to the first set of questions position the interviewee in the 
cooperation and describe her/his perception of and attitude towards training and professionalization. 
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The second set questions the interviewee on her/his opinion on the badge and if and how the employee 
would use the badge. 

Table 1. List of questions. 

 Nr Question text 

Set 1 1 What is your position within (organization name) 

2 Does the training offer that you receive within your organization, meet your expectations? 

3 What motivates you to professionalize? 

4 Are you actively taking steps to professionalize? (If yes: which steps? What motivates you to do 
this? If "no": what are possible barriers to taking the initiative here?) 

5 Is there a follow-up system available where you can monitor your progress in professionalization? 
If not, would this make sense? If so, how does this work? 

Set 2 1 What is your opinion on this badge? 

2 What are the strengths of this badge? 

3 What are the weaknesses of this badge? 

4 The inside of the badge can be changed if desired. Would you use this? If yes, how? If not, what 
is bothering you? 

5 Could you explain to me how this badge works? 

6a If the interviewee understands that the badge serves to actively and dynamically deal with 
professionalization, and gives rise to informal discussions about professionalization -> In your 
opinion, would this badge effectively lead to optimization of your professionalization? 

6b If the interviewee does not understand this: explain briefly and then ask why this concept was not 
reached? 

7 Would you use this badge to reach a higher motivation to professionalize? 

3.1.3 Five components 
In order to have a clear overview of the answers, the researchers divided the questions and answers 
based on a set of five components. These components collected the participants’ answers based on the 
nature of the answers. 

 
Figure 2. The five components. 

The first component refers to the respondent’s self-motivation in learning. It contains answers about the 
participants’ experience in learning in the given environment, as well as the initiative the participant may 
take to search for learning materials that may positively contribute to the participants’ role and activities. 

In the second component, the researchers gather insights into the participants’ opinion on monitoring 
the progress of employees in relation to learning. The role of progress monitoring is often conducted by 
the department manager and aims to maintain an overview of the learning objectives of a department. 

The emphasis in the third component lies on the Formidable Aura Badge (FAB). Here, the researchers 
focus on the participants’ perception of the badge. The fourth component examines the participants’ 
opinion on the badge, whereas the fifth component focuses on identity and the personalization of the 
FAB. 
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With respect to self-motivation in learning, it was noted that employees with many responsibilities, such 
as project managers and staff managers, were more likely to take the initiative themselves to learn new 
things about their roles. For these employees, the focus was on how they could excel as a manager, as 
the context in which they work, stimulates this behaviour. 

This contrasted with employees with fewer responsibilities. The researchers found that the employee's 
role was the starting point. If the role remained the same, the employee was less likely to absorb new 
information. Moreover, employees in this segment did not appear to be in favour of progress monitoring 
in relation to learning. It was assumed that learning new items should support the employee's role and 
if this element is missing, the learning outcomes would not be meaningful. 

However, that same segment of employees tended to maintain its own overview of learning processes 
and learning outcomes. This would motivate the employee, especially on an individual level, to keep up 
to date with new knowledge. It means that progress monitoring took more of an individual significance 
to the employee, as opposed to what project managers and staff members preferred. 

As for the perception of the FAB, the researchers noted that all participants perceived it as an overview 
of acquired knowledge or a reflection of where the employee stands in terms of professionalization. It 
provided them with an overview of the learning outcomes and learning processes that may be completed 
in the future. Furthermore, it should be noted that to a large extent, the FAB was also perceived as a 
personal check to see if the employee is up to date with his/her professionalization and where the 
employee is interested in performing better. 

Since the badge shows improvements of an employee in terms of achievements, the badge itself may 
motivate the owner to further improve her/his skills through learning. However, it could have a less 
positive impact on colleagues who are less concerned with workplace learning. This outlines the 
participants’ opinion on the badge. It is believed that, when this occurs, colleagues could lose the self-
motivation to further improve in their current roles.  

In terms of badge personalization and identity, most participants would make the FAB their own by 
means of personal items such as pictures or a custom holder. This again indicates that employees want 
to motivate themselves by looking at their own learning progress and thinking about improvements. 

3.2 Design-oriented research 
Due to the adaptations to the project schedule, impacted by the waves of COVID-19 infections, the 
researchers didn’t reach the second round of interventions by the time this paper was written. However, 
updated results will be available alongside the script when additional interventions do occur. 

4 CONCLUSIONS 
The researchers started this paper with the title Have you ever played? Playing is mostly perceived as 
a relaxation activity or a hobby. However, in this paper, the researchers explored the possibilities of 
gamification in learning, incorporated in a working environment. 

Today’s constantly changing society does indeed demand a more efficient and effective knowledge 
transfer. This results in companies and organizations exploring ways to motivate employees to stay up 
to date. However, the employee may perceive the act of digesting new knowledge as a time-consuming 
activity in addition to the employee’s daily responsibilities. Different ways may exist to achieve this, i.e. 
motivating employees to gain knowledge through professionalization, but in this paper the researchers 
explored the use of gamification in learning. This implies seeking for an approach that uses theoretical 
aspects in a practical and complex environment, with the aim to pass on this expertise to students who 
are increasingly involved in (inter)active learning. 

The first step of this work consisted of creating awareness on gamification and its meaning in a learning 
process. It is argued that gamification is mostly associated with play and games, rather than with what 
it actually represents, namely the use of game elements in a serious (learning) environment. Along with 
the term gamification, some other aspects were found to be crucial in this step, such as the 
understanding of the need for holistic embedding of gamification. After all, the impact of gamification 
only becomes significant when it is applied both vertically and horizontally across the organization. 

Next, gamification techniques were proposed, and their applicability was examined within the corporate 
culture. The impact of gamification techniques on an organization or company environment was 
explored. In order to evaluate this in a tangible manner, the researchers conducted several interviews 
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that provided an answer to 5 components in the study. These components provide an overview of how 
gamified learning may be perceived in a complex environment. 
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ASSESSING THE TEACHERS' COMPUTATIONAL THINKING SKILLS 
VIA CRITERIA FOR LEARNING PROGRAMMING CONCEPTS IN 

SCRATCH 

Valentina Voinohovska 
University of Ruse (BULGARIA) 

Abstract 
The article describes the results from а conducted research study focused on the assessment of the 
teachers' computational thinking skills through criteria for learning programming concepts in Scratch. 
Scratch is a software that could be used to program interactive stories, games, and animations and 
share all the creations with others in the online community. The researcher concluded that “… 
teachers can develop computational skills and create educational resources when using block-based 
programming environment for their level of experience”. 

Keywords: Scratch, computational thinking, assessment, programming concepts.  

1 INTRODUCTION 
The quality of the teaching staff is the most important variable in schools in determining the success of 
the education system. It is effective when its educators use teaching practices that improve the 
effectiveness of the learning process and develop the full potential of all students.  

The quality of education is extremely important for the successful realization of teachers. It influences 
their development as professionals and the need for continuing education and training. These 
circumstances oblige to apply established approaches for the formation of information and 
communication competence, which should solve specific and diverse problems and create 
preconditions for building basic competencies in different fields of science. 

Insufficient compulsory training leads to the need for additional vocational training and additional 
qualification at the beginning of employment and may cause greater interest in the future for further 
improvement of already acquired skills [2]. 

In the last few years, there has been an increasing link between programming and coding skills and 
the development of various forms of computational thinking. They are seen as higher-level skills that 
initially arise from the advanced use of digital technologies and are supported by the further use of 
more sophisticated and specialized tools. 

In 2006, the European Parliament and the Council of the European Union published recommendations 
on key competences for lifelong learning. Digital competence is one of the eight competences set out 
in the document. In the same year, Jeanette Wing proposed the term computational thinking (CT). It 
focuses not on the confident use of technology, but on understanding its basic concepts. The current 
trend for the integration of CT in compulsory education makes the study of its relationship with the 
term digital competence even more appropriate [5]. 

2 ASSESSMENT CRITERIA FOR LEARNING PROGRAMMING CONCEPTS IN 
SCRATCH 

The Denner's (2012) criteria were used to assess computational thinking skills of the teachers. It 
defines the categories of programming concepts that can be taught in Scratch: Programming 
concepts; Code organization; Usability.  

ª Programming concepts 
- Sequence. 
- User interaction (e.g., keyboard input). 
- Iteration (Loops). 
- Variables. 
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- Conditional statements. 
- List (arrays). 
- Coordination and synchronization (Parallelism). 
- Random numbers. 
- Boolean logic. 

ª Code organization 
- Extraneous blocks. 
- Sprite names (the default is overridden). 
- Variables names. 

ª Designing for usability 
- Sprite customization 
- Stage customization 
- Clear instructions 
- App originality 

3 METHODOLOGY OF THE STUDY 

3.1 Research Design 
The main approach in the present study is complex (combination of qualitative / descriptive / and 
quantitative / statistical / methods) and is based on the constructivist paradigm. It follows the following 
steps in structuring the design: 

- Assessing the need for training. 
- Analysing the learners. 
- Formulation of the goals and objectives of the training. 
- Choice of training strategies. 
- Development of training materials. 
- Conducting training. 
- Evaluation of learning outcomes. 

This study was carried out in explanatory sequential mixed methods. In this research design, 
researchers collected quantitative and qualitative data sequentially. “The rationale for this approach is 
that the quantitative data and results provide a general picture of the research problem; more analysis, 
specifically through qualitative data collection, is needed to refine, extend, or explain the general 
picture” [3]. 

In world practice, there are two widely applicable approaches to qualitative research: research in 
action and case study, which can be realized with qualitative and quantitative methods for data 
collection and processing [1]. The present study attempts to assess CT skills by using the proposed 
system of tasks. The constructivist-interpretive approach is most appropriate for the purposes of the 
research. 

The study includes the following stages: 

• Providing teachers with the basic concepts, practices, and perspectives for developing 
computational thinking and coding in Scratch. 

• Proposing a methodology for training teachers to develop computational thinking in a project-
based environment. 

• Providing educational methodology for teachers to use in their daily work with their students 
(how to teach to form computational thinking and apply innovative pedagogical practices). 
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• Assessment of acquired knowledge (concepts) for computational thinking, using a system of 
tasks based on Denners’ criteria [4]. 

3.2 Data sources used in the study 
In qualitative research, all data sources are equal and complement each other.  

3.2.1 Documents 
The documents confirm and increase the data from other sources.  

3.2.2 Questionnaires 
In the context of the present study, two types of questionnaires are used: 1) structured type, in which 
the questions are clear, specific, closed; and 2) a semi-structured type, which is composed of multiple-
choice questions. 

3.2.3 Tests 
Knowledge tests are appropriate because the research related to the acquisition of concepts by 
programming. 

3.2.4 Semi-structured interview 
The semi-structured interview is usually used in qualitative research and is the most common source 
of data in this type of research. This method usually consists of a dialogue with the participants and 
allows the researcher to collect data, to explore the thoughts, feelings, and beliefs of the subjects on a 
particular topic. 

3.2.5 Observation 
During the observation, every 10 minutes the results are fixed according to pre-specified indicators 
and criteria. In this way, during the research, the necessary data are collected to be able to report the 
effectiveness of the applied training. 

3.3 Participants 
During the period September 2018 – June 2019 was conducted training of teachers from different 
primary schools in Ruse and Silistra in the course "Computer Modelling - Modern Methodological 
Guidelines in Teaching at the Initial Stage", organized by the Centre for Continuing Education at the 
University of Ruse. The training was conducted in a computer room, where each participant has a 
separate computer with internet connection. In 2018, 2019 and 2020, training of master teachers in 
Informatics and Information Technologies in Education in the discipline "Software environments for 
computer modelling" was conducted. The number of primary school teachers is 50 and the number of 
master teachers is 40. 

4 RESULTS 
The present empirical study traces the level of various variables directly or indirectly related to learning 
processes. Some of these variables are subjected to quantitative and others to qualitative, descriptive 
analysis. A statistical and descriptive analysis of the data obtained from all stages of the study was 
made. The included summaries, comparisons and conclusions are divided according to the formulated 
criteria. Both types of analyses track and report the changes that occur in the respective variables 
before and after the training. It is determined whether the studied variables were positively or 
negatively affected. 

4.1 Assessment of the teachers' digital skills 
This part of the study was conducted through qualitative analysis. The results of the questionnaire for 
establishing the digital competencies of the participants were examined with a descriptive method for 
calculating the average values.  

The questionnaire is divided into 5 areas of competence: 

- Information. 
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- Communication. 
- Content creation. 
- Security. 
- Problem solving. 

Table 1. Result of the frequency analysis for assessment of digital competencies. 

Research group Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 

Teacher N Valid 50 50 50 50 50 50 50 50 

Missing 0 0 0 0 0 0 0 0 

Mean 1.00 1.00 .84 .74 .74 .66 .66 .74 

Median 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Mode 1 1 1 1 1 1 1 1 

SUM 50 50 42 37 37 33 33 37 
Master-teacher N Valid 40 40 40 40 40 40 40 40 

Missing 0 0 0 0 0 0 0 0 

Mean 1.00 1.00 1.00 1.00 1.00 1.00 .90 1.00 

Median 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Mode 1 1 1 1 1 1 1 1 

SUM 40 40 40 40 40 40 36 40 

Research group Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 

Teacher N Valid 50 50 50 50 50 50 50 50 

Missing 0 0 0 0 0 0 0 0 

Mean .66 .72 .66 .66 .66 1.00 1.00 1.00 

Median 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Mode 1 1 1 1 1 1 1 1 

SUM 33 36 33 33 33 50 50 50 
Master-teacher N 40 40 40 40 40 40 40 40 40 

0 0 0 0 0 0 0 0 0 

Mean .90 1.00 .90 .90 .90 1.00 1.00 1.00 

Median 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Mode 1 1 1 1 1 1 1 1 

SUM 36 40 36 36 36 40 40 40 

4.2 Assessment of teachers' prior knowledge about CT 
The interpretation of the statistics for comparison of the preliminary knowledge of the two studied 
groups (Teachers and Masters-teachers) about CT was performed with T-TEST for independent 
samples. When it is necessary to examine whether there is a statistical difference between the 
average mean values for the two samples (groups), it is appropriate to choose a t-test for independent 
samples (independent-samples t-test). If the two average means are statistically significantly different 
from each other, it is concluded that the average means for both general populations are also 
different. 
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Table 2. Statistics for the groups. 

 Group N Mean Std. Deviation Std. Error Mean 

Test Teacher 50 7.94 7.617 1.077 

Master-teacher 40 16.13 11.269 1.782 

The results show a difference in the prior knowledge of the learners from the two groups. This is a 
reason to perform only intragroup comparison. 

4.3 Assessment of the teachers' knowledge about CT in the end of the 
training 

The paired-samples T-test is used when there are two samples that are interconnected in a certain 
way. The null hypothesis H0 is tested by Student's t-statistics. 

Table 3. Statistics for the correlated samples 

Group Mean N 
Std. 

Deviation 
Std. Error 

Mean 

Teacher  Test_before 7.94 50 7.617 1.077 

Test_after 43.82 50 8.378 1.185 

Master-teacher  Test_before 16.13 40 11.269 1.782 

Тест_ after 47.18 40 5.193 .821 

Table 3 shows the number of analysed pairs, the sample size for each analysed pair: N for teachers it 
is 50, and for master teachers - 40, the correlation between the two analysed groups and its statistical 
significance Sig. (Significance) (0.000, i.e. p <0.001). In the example, there is a statistically significant 
positive correlation between the two responses. 

Table 4. Correlations for the related samples. 

Group N Correlation Sig. 

Teacher  Test_before 50 .176 .000 

Master-teacher  Test_after 40 .243 .000 

4.4 Establishing the teachers’ opinion about Scratch 
This part of the study was conducted through qualitative analysis. The results of the Scratch 
evaluation questionnaire as a tool for creating digital educational games were studied with a 
descriptive method for calculating the average values. 

The questionnaire is divided into 4 parts: 

- Opinion on the games that can be created with Scratch. 
- Opinion on Scratch as a tool for creating digital educational games. 
- Opinion on the characteristics of Scratch. 
- Opinion on the provided teaching materials. 
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Table 5. Result of the frequency analysis for assessment of Scratch. 

Research group Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 

Teacher N Valid 50 50 50 50 50 50 50 50 

Missing 0 0 0 0 0 0 0 0 

Mean 4.10 4.62 4.74 3.64 3.82 4.32 4.58 4.46 

Median 4.00 5.00 5.00 4.00 4.00 4.00 5.00 5.00 

Mode 4 5 5 4 4 5 5 5 

SUM 205 231 237 182 191 216 229 223 
Master-
teacher 

N Valid 40 40 40 40 40 40 40 40 

Missing 0 0 0 0 0 0 0 0 

Mean 4.45 4.78 4.90 4.03 4.08 4.60 4.90 4.78 

Median 5.00 5.00 5.00 4.00 4.00 5.00 5.00 5.00 

Mode 5 5 5 4 4 5 5 5 

SUM 178 191 196 161 163 184 178 191 

Research group Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 

Teacher N Valid 50 50 50 50 50 50 50 50 

Missing 0 0 0 0 0 0 0 0 

Mean 4.48 4.48 4.48 4.40 4.74 4.46 4.86 4.86 

Median 4.00 4.00 4.00 4.00 5.00 5.00 5.00 5.00 

Mode 4 4 4 5 5 5 5 5 

SUM 224 224 224 220 237 223 243 243 
Master-
teacher 

N Valid 40 40 40 40 40 40 40 40 

Missing 0 0 0 0 0 0 0 0 

Mean 4.60 4.60 4.60 4.60 4.90 4.65 4.98 4.98 

Median 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 

Mode 5 5 5 5 5 5 5 5 

SUM 196 161 163 184 196 186 199 199 

4.5 Assessment of the teachers’ work according to the criteria for learning 
programming concepts in Scratch 

A system of tasks based on certain criteria is used to assess the computational thinking skills. It 
defines the categories of knowledge that can be taught in Scratch: 1) Basic concepts; 2) Organizing 
the code; 3) Usability. 

Table 6. Average values by criteria from category: Basic concepts. 

Group Cr.1.1 Cr.1.2 Cr.1.3 Cr.1.4 Cr.1.5 Cr.1.6 Cr.1.7 Cr.1.8 Cr.1.9 

Teacher Mean .90 .86 .78 .42 .34 .82 .34 .44 .70 

Master-teacher Mean 1.00 1.00 .95 .75 .70 1.00 .75 .70 .85 
 

The results in Table 6 shows a different level of teachers according to the individual criteria and more 
sustainable for the group of master teachers. This can be seen from the average values for each of 
the groups. A lower level in the first group is reported for Criteria 1.4 (creation and use of variables), 
Criteria 1.6 (storing and accessing lists of strings and numbers), Criteria 1.8 (using the command to 
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select random numbers from a certain range) and Criteria 1.9 (use of logic commands). The average 
values in the second group are relatively high by all criteria in the Basic Concepts category. 

Table 7. Average values by criteria from category: Organizing the code. 

Group Cr.1.10 Cr.1.11 Cr.1.13 

Teacher Mean .86 .90 .84 

Master-teacher Mean 1.00 1.00 1.00 

The results in Table 7 show a slightly lower level of the average values of the individual criteria for the 
group of teachers compared to the master teachers. The second group met the requirements of the 
Code Organization category. The first group also has a fairly high level of averages. 

Table 8. Average values by criteria from category: Usability. 

Group Cr.1.14 Cr.1.25 Cr.1.16 Cr.1.17 Cr.1.18 

Teacher Mean .90 .86 .78 .42 .34 

Master-teacher Mean 1.00 1.00 .95 .75 .70 

The results in Table 8 show a slightly lower level of the average values of the individual criteria for the 
group of teachers compared to the master teachers. Most of the second group have met the 
requirements of the Usability category. The first group also has a fairly high level of averages. 

5 CONCLUSIONS  
The present study examines the phenomenon of computational thinking measured by Denners’ 
criteria. The research includes evaluating the work of the participants according to the set criteria by 
using a system of tasks that develop CT skills. Data from various sources were used to investigate the 
phenomenon and to ensure the reliability of the study. 

Further research could be focused on the impact of the research approach on students' CT skills, i.e., 
the acquisition of skills that are crucial in our changing modern information society. 
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FACEBOOK GROUPS AS A SPACE FOR RESPONDING 
PROFESSIONAL NEEDS OF TEACHERS DURING THE COVID-19 

PERIOD 
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Abstract 
The spread of the Covid-19 pandemic shed light on the role of social media as a platform that facilitates 
teacher professional development. This includes the Facebook network. Dedicated Facebook groups 
are perceived as a space that allows professional communities to collaborate and share resources and 
knowledge. By virtue of my role as a mathematics teacher educator, I was interested in examining the 
nature of interactions that took place in Israeli Facebook groups of mathematics teachers during the 
period of school closure that was imposed due to the pandemic.  

In this paper, I refer to the largest Facebook group of mathematics teachers in Israel, a group comprised 
of about 6,500 primary and secondary school teachers as well as prospective teachers. The analysis of 
the interactions related to three periods: (i) Pre-pandemic: The beginning of school year in September 
2019 to the beginning of first school closure on March 13, 2020; (ii) the first closure of schools, that 
ended on May 2, 2020; and (iii) the gradual opening of schools until June 30, 2020, when summer 
vacation started. In period i, only about 250 members of the group were regularly active, most of them 
primary school mathematics teachers. Typical posts during this period referred to sharing learning 
materials developed by the teachers, requests for assistance in solving mathematical problems, and 
suggestions regarding didactic ideas and relevant Internet sites.  As of February 2020, an average of 5 
posts was published per day, with each post having, on average, 7 comments. In period II, three 
prominent phenomena were observed: a rapid increase in the active participation of middle and high 
school teachers; productive didactic discussions (particularly on topics related to remote teaching of 
mathematics); and an increase in the willingness of teachers to share learning materials they had 
developed (mostly ones that are suitable for teaching in Zoom). In addition, there was significant growth 
in the number of posts. On average, about 20 posts were published daily, with a wide range of responses 
to each post. In period iii,  the nature of interaction changed again. At first, only 1st-3rd grade students 
returned to school, and teachers who had not previously taught mathematics at these age groups were 
required to do so since each class was separated into small capsules. These teachers asked for advice 
and appropriate teaching materials, and many group members happily uploaded worksheets, 
PowerPoint presentations, and references to sources, and even provided their phone number and 
suggested to contact them. However, the general didactic discussions faded. In conclusion, the 
Facebook group served as a space that responded to the ad hoc professional needs of its members. 
The fact that all teachers were required overnight to change teaching methods created solidarity among 
them, which contributed to the strengthening of the group as an independent and enterprising 
professional community. Given the potential of a social network such as Facebook to serve as a platform 
for mutual professional support of teachers, it is worth examining how this media can be leveraged to 
generate a secure and sustainable environment for continuous teacher professional development, not 
just in emergencies or crises.  

The paper includes examples of the types of interactions that took place during school closure and group 
members' viewpoints regarding the benefits of the collaborative generation of knowledge by teachers 
themselves over receiving a response from an outside institutional source. 
Keywords: Covid-19 pandemic, Facebook, social media, mathematics teachers, teacher professional 
community. 

1 INTRODUCTION   
In the first quarter of 2020, the Covid-19 pandemic has caused an almost complete closure of all schools 
around the world, in an attempt to reduce the spread of the virus. According to reports published by 
UNESCO (https://en.unesco.org/covid19/educationresponse), schools were closed in 188 countries, 
where more than 90% of the students stayed at home. Schools' closure has far-reaching social and 
economic consequences affecting the general public, students, parents, and obviously teachers. 
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According to the reports, the main damage to students concerns preventing learning opportunities as 
well as interrupting their continued personal development and social and emotional skills. This is 
especially true in the case of students from low socioeconomic status, as they have fewer opportunities 
for learning outside of school (both in terms of the availability of technology that will allow them distance 
learning and in terms of availability of assistance from their close environment), meaning that when 
schools are closed, the gaps between students are widening. In Israel, for parents, the transition to 
students' learning at home imposed a responsibility they often found difficult to meet, both because in 
many cases parents had to address the needs of more than one child and frequently they were not 
equipped with the appropriate professional knowledge. In addition, many of the parents have moved to 
work from home, so they were required to find the optimal balance between continuing to work and 
providing a response for their children.   

And what about the teachers? The closure of schools has led teachers around the world to experience 
challenges they have not experienced before. The immediate and unexpected transition to remote 
teaching (in countries where such a teaching format has indeed been made possible) required most 
teachers to implement, overnight, new and unfamiliar pedagogy and to provide untried educational and 
emotional support to their students, while at the same time faced new challenges in their personal lives 
as well. The frequent changes in the closure policy, including the gradual reopening of the education 
system, and learning in capsules, have also not benefited teachers. As noted by [1], such situations and 
conduct are major societal disruptions that have significant implications for teachers' well-being, among 
other things – challenging teachers' knowledge. Nonetheless, at the same time, educators saw the new 
situation imposed on teachers as an opportunity for their accelerated professional development, 
especially in terms of acquiring new knowledge and up-to-date pedagogy, mainly pedagogy related to 
the use of technology. Thus, many countries provided teachers with dedicated guidelines for remote 
teaching and appropriate teaching materials and adapted existing professional development programs 
that started before the pandemic [2]. 

However, the question is, have teachers been able to make effective use of the guidelines and materials 
provided to them, and why? Or perhaps they preferred to take the initiative and produce their own 
guidelines and materials? As part of my role as a mathematics teacher educator, from informal 
conversations I had with mathematics teachers during the beginning of the first school closure, I came 
to know that many of them feel confused, and believe that the institutional support they receive is not 
fitting optimally and comprehensively their needs. Concurrent with institutional support, teachers began 
to act independently. For example, renowned veteran mathematics teachers volunteer to hold Zoom 
sessions in which they instructed teachers on the possible usage of different software and platforms and 
how to tailor them to their students' needs, shared dedicated material they developed in a short time 
upon teachers' requests, and more. Social media have also become more significant in terms of the 
interaction infrastructure they have provided to teachers. In light of this, I was interested in examining 
the characteristics of the interactions that took place in the dedicated Facebook groups during the first 
school closure period. In particular, I focused on the largest Facebook group of mathematics teachers. 
In this paper, I will present the insights I have gained from studying these interactions. 

2 THE EDUCATION SYSTEM IN THE TIME OF SCHOOL CLOSURE -  
THE ISRAELI CONTEXT 

As of December 2020, The population of Israel is approximately 9.3 million people, of whom about 1.8 
million are school students (Central Bureau of Statistics 2020). The curricula in each of the disciplines 
taught in school are uniform (except in ultra-Orthodox schools), meaning that the programs for teacher 
training and the professional development programs for teachers are more or less similar in their 
contents in all academic institutions (obviously the emphases and the specific approaches depend on 
the teacher educators). Long before the outbreak of the Covid-19 pandemic, there were national 
programs initiated by the Ministry of Education, the purpose of which was to support student learning 
through the use of digital media. One of them is The National Computing Program that started to operate 
in 2011, aiming to increase teachers’ use of advanced information and communication technologies in 
schools through their assimilation into the curriculum. To that end, teachers were provided with 
designated ongoing professional development programs and special interactive educational platforms 
were developed, which include textbooks and a variety of activities that enable students to practice and 
receive feedback and solutions. Evaluation Reports of the Ministry of Education made before the advent 
of the pandemic indicated that the use of these resources is common in almost all primary schools, and 
minimally in secondary schools. In addition to The National Computing Program, in 2014 the Ministry of 
Education initiated an additional program, Educational Ordinance 8, to allow high school students to 
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learn remotely in emergencies where access to schools will not be possible for some reason. The aim 
was to maintain student preparation for matriculation exams. In this program, learning is done through 
online filmed lessons taught by volunteer teachers who are experts in the various disciplines. The setting 
of the filmed broadcasts was intensified since the first school closure period and many additional lessons 
were filmed for high school students. At the same time on September 1, 2020, with the start of the new 
school year, a National Broadcasting System began to operate for kindergarten children and 1st to 9th-
grade students. The National Broadcasting System broadcasted (and still broadcasting) on the various 
national television channels, operated similarly to a routine school day- a schedule of filmed lessons in 
the various disciplines according to age group. Teachers could observe the broadcasted lessons with 
their students in real-time and afterward discuss the content via any media they choose. Currently, all 
of these lessons are recorded and available to teachers and students at all times. Obviously, teachers 
were also allowed to take any other initiative for the purpose of teaching, such as synchronous Zoom 
sessions, offering activities (either synchronously or asynchronously) using WhatsApp class groups, 
and more. 

Although appropriate infrastructure and teaching/learning materials have existed in the country for a 
decade, and since the outbreak of the pandemic many teaching and learning materials have been 
added, and although the Ministry of Education and regional pedagogical instructors supported teachers 
in many ways, the voices of the teachers, as heard in the various media, indicated that they felt confused, 
and often even helpless and stressed. This situation has led me to explore what initiatives teachers take, 
independently, at a time when they feel that the external response they receive, however comprehensive 
and supportive, still does not sufficiently meet their immediate needs. In this paper, I focus on one of 
these initiatives - a Facebook group of mathematics teachers. To that end, I analyzed the interaction 
that occurred in the largest Facebook group of mathematics teachers in Israel, a group comprised of 
about 6,500 primary and secondary school teachers as well as prospective teachers. The analysis 
relates to three periods: (i) Pre-pandemic: The beginning of school year in September 2019 to the 
beginning of first school closure on March 13, 2020; (ii) the first closure of schools, that ended on May 
2, 2020; and (iii) the gradual re-opening of schools until June 30, 2020, when summer vacation started.  

It should be noted that mathematics is taught in Israel as a mandatory discipline from 1st-grade, and of 
all the disciplines taught in school, the total number of hours devoted to mathematics through the 
schoolyears is the highest. Currently, there are about 9,000 in-service and 3,000 pre-service 
mathematics teachers in Israel [3].  

3 THEORETICAL BACKGROUND   
In this section, I present a brief literature review regarding the issues relevant to the present study – 
teacher Facebook group and teacher knowledge, teacher community of practice, and educational 
leadership. 

3.1 Teacher Facebook groups and teacher knowledge 
Social media are, among others, spaces for professional development. Teachers are gradually using 
social media as an expression of taking personal responsibility for their professional learning through 
pursuing opportunities to collaborate with colleagues online and developing professional networks. For 
this purpose, many teachers choose the possibility of belonging to organized teacher communities. Such 
groups are conducted online, mostly asynchronously, and offer fertile ground for discussing issues 
related to teaching and learning, give and ask for advice, share and suggest resources, and more, 
thereby providing available and valuable support for teachers. Although this might be considered as a 
kind of extra work beyond the teaching hours, interestingly, teachers persevere their participation in the 
designated Facebook groups because they feel the group provides an effective response to their daily 
work [4]. The literature survey carried out by [4] indicates that social media have become a widespread 
channel for teacher professional development, perceiving it as "a flexible and expedient means of 
acquiring new knowledge and skills that relate to the teaching profession, subject specialisation, job 
responsibilities and/or work environment and/or work environment" (p. 230). Indeed, teacher knowledge, 
in general, and mathematics teacher knowledge, in particular, are considered to be unique types of 
professional knowledge. Among others, there is an emphasis on the connection between content 
knowledge (knowledge of the discipline) and pedagogical knowledge (knowledge that concerns issues 
of teaching and students), which together generate a new type of knowledge – Pedagogical Content 
Knowledge (PCK) [5]. Building on the idea of PCK, and specifically to mathematics teacher knowledge, 
[6] conceived the notion of “mathematical knowledge for teaching” (MKT), which includes both general 
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and pedagogical mathematical knowledge and skills, knowledge about students' learning of 
mathematics, and more. The notion of Technological Pedagogical Content Knowledge (TPACK) 
suggested by [7], also builds on the idea of PCK, and attempts to capture the fundamental qualities of 
knowledge essential for teacher ability to integrate technology in their teaching, while considering 
relationships between technology, pedagogy, and content, in specific settings. 

3.2 Teacher community of practice and educational leadership 
In almost every country around the world, educational reforms have taken place in the last three 
decades. The 2010 McKinsey Report [8] addresses the experience of 20 education systems around the 
world that have demonstrated improvement in student outcomes, as measured by international tests. 
Although no unequivocal answer was found to the question: why some reform fails and another 
succeeds, eight factors have been nevertheless found to contribute to the success of reform, one of 
which is fostering collaboration between teachers and nurturing the next generation of educational 
(internal) leadership that will ensure continuity and perseverance in achieving reform goals. Indeed, in 
a report published in 2011 by the OECD [9], appear three firm assertions: it is necessary to regard 
teachers as professionals; teachers should be provided with the tools and responsibility to make 
changes in the education system to create better teaching, and learning that improves personal abilities 
and collaboration between teachers must be intertwined. These determinations underlie the concept of 
a teacher community. When discussing a professional community, it is common to refer to two key 
terms: professional learning community (PLC, [10]) and community of practice (CoP, [11]). Specifically 
to the context of the education system, the term generally used is PLC, referring to educators who 
generate an environment that fosters cooperation, emotional support, and personal growth, while 
working together to fulfill the shared vision, which they cannot fulfill separately. Such a community 
typically focuses on raising student achievement within a given school, while building collaborations 
between teachers. PLCs are often led by school principals or other individuals that do not directly belong 
to the PLC, and membership in the PLC is part of the school's teacher employment requirements. On 
the other hand, CoP is a term commonly used in businesses or organizations and is based on knowledge 
management theories. A CoP is a group of people who share a concern and interest in a specific subject 
and deepen their knowledge and expertise in the field through ongoing interaction. CoPs focus on 
improving practice and are led from within the group, with its membership being voluntary and anchored 
in expertise in the subject. Obviously, there are also hybrid models. Apart from the differences between 
the two types of communities in terms of theoretical grounding, the characteristics of belonging to the 
community, and the nature of leadership, there are also differences concerning the organizational 
culture and the sharing of knowledge. Regarding the organizational culture: While the organizational 
culture of PLCs is focused on a task or results (for example, raising student achievement) and not on 
specific purposes, the organizational culture of CoPs is based on networking, innovation, access to 
expertise, and knowledge sharing. Specifically to the share of knowledge: In PLCs, the focus is on 
collaborative inquiry concerning optimal teaching and optimal learning while having a reflective dialogue 
and peer feedback, while in CoPs the goal is to create new knowledge, share knowledge and evaluate 
it, and solve problems collaboratively [12]. As can be seen, nurturing educational (internal) leadership 
is essential for guaranteeing continuity and perseverance in achieving changing educational goals, as 
well as fostering a culture of cooperation and collaborative creation of teaching and learning materials. 
These are, in fact, the two main factors that distinguish between PLC and CoP [13]. This raises questions 
regarding the conditions that facilitate the nurture and development of these two factors. Apparently, 
these conditions are related to the generation of an environment where teachers are free to operate in 
a bottom-up model, as opposed to a top-down model. Indeed, according to [9], greater emphasis on 
teacher leadership addressed the need for teachers to feel appreciated and supported in their teaching 
work. Typically, teacher leadership is an organizational structure that goes beyond individual teacher 
roles. The research survey carried out by [14] indicates that teacher leadership "involves a process 
influencing others and working collaboratively toward improved student learning while engaging in 
student-focused teaching and learning practices" (p. 1223). This process has an impact on the entire 
professional community, which in joint forces are striving to increase student achievement.  

4 METHODOLOGY 
The contextual framework of the study is described in section 2. Given this context, the current study 
concerns Facebook groups as a space for responding professional needs of mathematics teachers 
during three periods: (i) Pre-pandemic: September 1, 2019, the beginning of the school year, to March 
12, 2020, before the start of the first school closure; (ii) March 13, 2020, to May 2, 2020, the first school 
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closure; and (iii) May 3, 2020, the beginning of the gradual re-opening of schools, to June 30, 2020, end 
of the school year. In particular, the focus is on Period ii.  

4.1 Research questions 
The two main research questions that instructed this study were: 

1 What interactions took place in the dedicated Facebook group of mathematics teachers in Periods 
I, II, and III? 

2 What were the main needs of teachers in Period ii, and how were those needs met within the 
Facebook group? 

4.2 The study participants 
For addressing the first research question, the reference is to about 6,500 teachers, members of the 
largest Facebook group of 1st to 12th mathematics teachers. This Facebook group was set up in October 
2016 by two primary mathematics teachers. For addressing the second research question, specific 
episodes rather than specific teachers were selected. These episodes were selected as an example of 
two typically evolving discussions that occurred during the first school closure period (Period ii). It should 
be noted that I, as a mathematics teacher educator, was a member of this Facebook group, although I 
refrained from active participation. 

4.3 Research methods, tools, and data analysis 
The study was conducted by employing the qualitative-constructivist method [15]. According to this 
approach, the researcher is part of the field (whether active or not), and the information is collected, 
among other things, from direct citations of the study participant, reflecting their experiences. 
Methodologically, because the researcher is an integral part of the field, it means that the researcher 
has to learn the language of the study participants, for all their subtleties and meanings in order to 
succeed in interpreting utterances and giving them a meaning. As I was a member of the Facebook 
group, as well as part of the mathematics education community, the qualitative-constructivist method 
was found to be appropriate for the needs of the present study.  

In line with the qualitative-constructivist methodology, as part of the data collection, the researcher 
collects written documents directly from the field, with minimal intervention [16]. For the purpose of the 
present study, data were collected directly from the Facebook group page, both the statistical 
information and the qualitative information. The statistical information concerned with the average 
amount of daily posts and responses in each of the three periods, and the qualitative data included the 
posts and learning materials uploaded by the group members, as well as their responses to post and 
discussions that were held. In addition, I had an informal conversation with one of the group’s managers 
to get a closer look at the nature of mathematics-related interactions during the pandemic. 

To analyze the qualitative data, the thematic analysis method was chosen. This method relates to the 
words and descriptions of the study participants as reflecting their feelings, thoughts, beliefs, and 
knowledge. To understand the context of the written words, the analysis units were full or partial texts,  
rather than individual words [17].  

4.4 Ethics  
This study used the AERA Code of Ethics [18]. Since it was not possible to obtain the permission of all 
the relevant Facebook group members to use the information, I settled for the approval of one of the 
group's managers, while ensuring the anonymity of the participants. In the case of the present study, 
this is sufficient, since there is no power relationship or any personal relationship between the researcher 
and the study participants.  

5 RESULTS AND DISCUSSION 
The exploration of the mathematics teacher Facebook group included the examination of the nature of 
discussions held in the Facebook group during Periods I, II, and III mentioned above. In this section, I 
first present general information regarding the number of active participants in each period and the 
average number of daily posts, as well as a general description of the common content in each period. 
Next, I will present two episodes from the second period, relating to the threads of discussion that were 
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developed as a response to posts uploaded to the Facebook group page during that period and the 
reactions they evoked. 

5.1 General findings 
In general, during Period I, about 250 members of the 6,500 (less than 4%) group members were 
regularly active, most of them teach mathematics in primary school. On average, 5 new posts were 
published daily, with an average of 7 comments or responses per post. The posts mainly included 
requests for help with problem solving; sharing of learning materials developed by the teachers and 
didactic ideas for teaching specific topics; and information about websites. In addition, pre-service 
teachers asked for suggestions for lessons in which they were observed by their instructor. As can be 
seen, in Period I, most interactions was focused on mathematics content knowledge and pedagogical 
mathematics knowledge [6], and some related to basic TPACK [7]. Nonetheless, the amount of posts 
and responses to the posts indicates that the discourse was very focused, and did not provoke branching 
lines of thought. During Period II, the first school closure, there was also an active presence of middle 
and high school teachers, with diverse participants (in contrast to the pattern of regular participants that 
characterized Period I). Furthermore, it was evident that many of the leading primary school teachers 
who were highly active in this mathematics Facebook group beforehand were no longer as available as 
they used to be. From conversations with these teachers, it appeared that due to their professionalism 
they were recruited by their school manager to assist other teachers, thus experienced a substantial 
increase in their teaching load. There was an average of about 20 posts each day, with a wide range of 
responses per post (up to dozens of comments/responses). The posts were about specific mathematical 
questions and many involved requests for PowerPoint presentations and materials suitable for remote 
teaching via Zoom. Teachers also shared information about, and reviews of, existing materials and 
educational websites many of which became free to the public in this period. Pre-service teachers and 
teachers who were studying towards higher degrees uploaded questionnaires intended for seminar 
papers and sought assistance in disseminating them (in the absence of direct access to schools). Two 
observations are noteworthy: The first is associated with teachers’ increased willingness to share their 
creation of learning materials they designed ad hoc for their own use. Teachers uploaded presentations 
and YouTube videos they produced, and some even included explanations of how to produce such 
videos. They also attached links to the GeoGebra apps and electronic worksheets they recently 
developed. The second is related to the emergence of multi-participant, multi-directional deep, and 
extensive didactic and conceptual discussions across grade-level themes, that many teachers were 
involved in, often regardless of the grade level they teach. During this period, buds of transition from 
PLC [10] to CoP [11] begin to emerge. Teachers start to generate new knowledge on their own, 
addressing their immediate needs, without expecting the approval of an external institutional factor and 
happily share their professional knowledge, in particular their new relevant MTK [6] and TPACK [7]. In 
addition, more and more teachers are joining the discussion circle and sharing knowledge, regardless 
of the age group in which they teach. At the beginning of Period III, when the gradual return to school 
was announced (at first, 1st-3rd grade students returned to school, and studied in small capsules) the 
nature of posts has evolved. Primary school teachers who never taught mathematics in the lower grades 
were suddenly required to do so. These teachers asked for learning materials, support, mentorship, and 
guidance. Daily inquiries included requests for didactic and content assistance for preparing the teaching 
of specific mathematics topics. Each request was followed by many responses in the form of 
worksheets, photos of hand-written explanations and examples, references to online material, and even 
invitations for further consultation in person. Nonetheless, there was a gradual decline in the amount 
and duration of general didactic discussions, and a significant decline in the active participation of 
secondary school teachers was observed. During this period two interesting phenomena can be noticed: 
on the one hand, teachers have maintained the habit they have acquired in the context of knowledge 
sharing, and have even expressed a willingness to devote their time to mentor teachers privately. On 
the other hand, an examination of the learning materials uploaded in response to teachers' requests 
indicates a kind of return to "old habits", since an analysis of the contents of the learning materials 
revealed that most of them correspond to the "old pedagogy", the one that was practiced before the 
closure, rather than the one that began to develop in the Period II.  Lastly, I asked the group manager 
to reflect on the change that had occurred in the group's conduct. According to her, during Period II the 
Facebook group had undergone a significant process of professional development. Before the closure, 
teachers generally refrained from sharing the materials they were developing, apparently out of fear that 
these materials did not meet the appropriate standards, and preferred to refer teachers to sites 
developed by external institutional sources. During Period II, teachers began to gain confidence in their 
abilities to produce new knowledge. She believes that the positive feedback teachers received from their 
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colleagues had a considerable contribution to strengthening their sense of self-efficacy. This acquired 
sense of self-efficacy is indeed expressed in Period III. 

5.2 Examples of interactions that took place during school closure 
Below appear two episodes that include a thread of discussions. Each of the episodes occurred on a 
different date. In the first episode, the discussion began with a post in which a teacher asked for advice 
on how to conduct a class that takes place in Zoom and is attended by a large group of third-grade 
students. The second episode begins with a  post that deals with deliberation on how to manage the 
learning - Is it better to focus and delve into one new topic throughout the closure period, or is it better 
to repeat contents taught before closure? 

Each episode starts with the original post that was published, following by the threads of responses. Ri 
indicates the serial number of the response, where the j in Ri,j indicates the serial number of response 
to Ri. In brackets appears a letter indicating the respondent (note: the letters in both episodes are the 
same, however it concerns different teachers).  

5.2.1 Episode 1 (April 2, 2020) 
Post (a): I'm teaching 32 students in the 3rd grade. How can I deliver an optimal math class in Zoom if I 
don't have the option to split the class? I would appreciate your advice. (36 responses) 

R1 (b): Zoom has the option of splitting into rooms. Split them into several rooms, give them a task, and 
you can move between the rooms and help them. R1,1 (a): How can I do it? R1,2 (b): I'll look for a filmed 
guide for you. R1,3 (b): here [a link is attached]. R1,4 (c): Thanks! But I checked, and in my Zoom, there 
is no such option. R1,5 (d): There is in every Zoom. Here is a video that will explain to you how to find 
this option in the settings [a link is attached]. R1,6 (e): In any case, it is better that you work through the 
site and not through an app. (……) 

R2(f): Why are you teaching through Zoom? Zoom is not for teaching, but for meetings. R2,1 (g): I really 
don't understand why to teach through Zoom. Why no one has developed a suitable teaching software, 
something that will give us a comprehensive solution? Instead of teaching in Zoom, @a take a look at 
these sites. They became free right after school closure. There are lots of interactive activities [attached 
links]…R2,3 (a): Wow, great! I'll look at them. Thank you! R2,4 (h): I am a middle school and high school 
math teacher. I sit for hours on end to prepare the material, to write the exercises and explanations 
properly so that students will understand. And also the examples. Unlike primary school, I don't find 
anything that suits me. R2,5 (h): There is a website launched by the Chief Inspector, and here are more 
links to learning materials [links are attached]. Some of the paid sites will be open for free if your school 
will request. R2,6 (a): Thank everyone for the advice. I have looked (quite superficially for now) at the 
activities, but they are all designed for student work, either interactive or not. So I still ask @f, if not 
zoom then how? After all, you also have to teach. R2,7 (f): You do not have to teach them synchronously. 
Look at all the activities and choose what suits you, and you can also prepare others by yourself. You 
can send the students puzzles and inquiry assignments. For example, ask students to compose as many 
exercises as possible with given numbers or to reach some target number. You can ask them to build 
sequences from toys they have at home, film themselves, and sent the videos to you or upload them to 
your class WhatsApp if you have any. There are endless possibilities. I really can't understand how 
meeting management software has become a major teaching tool. R2,8 (a): In my opinion, it is not 
dichotomous, synchronous/asynchronous. It's all a question of dosage. Teaching must be synchronous 
in part, for addressing the emotional and social dimensions of student learning. But clearly, it is 
impossible to duplicate the instruction that was face-to-face. (….) 

Episode 1 starts with a post about teaching in Zoom, in the context of a large class of young students. 
Relating to the inability to split the class, the initiator of the post, (a), actually asks a question concerning 
a technological aspect. In the first chain of reactions (starts with R1 (b)), one can indeed see a response 
that is at the technological level, namely, how to split rooms in Zoom. It is clear that the respondents 
really want to help (a), and are looking for photographed guides that will provide an effective and 
accessible answer to the proposed technological solution. They even advise (a) not to teach through an 
app (on the smartphone), but through direct access to Zoom's website. In fact, in doing so, the 
respondents demonstrate their TPACK [7]. However, (f) is not satisfied with the technological aspect 
and raises a question concerning the pedagogical aspect. In his view, Zoom is not suitable to serve as 
a platform for teaching mathematics, and instead, he suggests making use of interactive activities that 
exist on the various sites, or activities developed by the class teacher. Thus, soon, the discourse that 
began as a discourse on technology becomes a discourse on PCK [5], in general, and on MKT [6], in 
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particular. In this paper, the continuation of the discussion is not presented due to space limitation, 
however, it should be noted that many teachers joined it, expressing their position regarding the optimal 
degree of combining between synchronous and asynchronous teaching.  

5.2.2 Episode 2 (April 13, 2020) 
Post (a): I have a question related to remote teaching, especially in light of the general uncertainty. I ask 
mostly forcefully in my role as a math coordinator, but also as an ordinary math teacher: What do you 
think should be the focus of learning now? Should each age group now focus on just one new topic, in-
depth, until the end of the school year? Or perhaps we should rehearse what we have taught during the 
year? what do you think?  (88 responses) 

R1 (b): I think it is worth checking with the Ministry of Education. R1,1 (c): Do you really believe it is 
possible to get answers from the Ministry of Education ??? 

R2(d): At my school, we were instructed to continue from where we were, but until now I didn't start 
teaching new subjects. Personally, I definitely think we need to start new things with them, and not just 
practice and rehearse. To give them back some of the joy of math.  

R3 (e): Two weeks ago I tried to teach a new topic in math. It wasn't easy to do that via Zoom, and for 
the weak students, it was like I was speaking Chinese.  R3,1 (f): lessons in which I teach new topics I 
teach in small groups, in Zoom, and it goes really well. R3,2 (g): Have you set a different time with each 
small group, or have you moved from room to room?  (….) R3,18 (h):   From what I feel, teaching new 
topics is widening the gaps between students. R3,19 (i):   Are you a primary or secondary school teacher? 
In the middle school, a document was issued by the supervisor on how to organize the learning until the 
end of the year, assuming that before the closure we taught at a pace that matched the curriculum 
recommendations.  R3, 20 (h): Primary school. R3, 21 (j): I would glad to know from whom you received 
this document @i. R3, 21 (i): [attaching a link to the official document]. R3, 21 (h): Has such a document 
been published for primary school as well? This could provoke an interesting discussion here. (…) R3, 

29 (k): As a coordinator, I'm going to instruct my team to teach first the most important things, the ones 
that students must know for the next year. There are things in the curriculum that are a rehearsal of 
topics from previous years, and that seems less critical to me. R3, 30 (m): This is also what I thought I 
would do. Can you tell me what is important to focus on in each age group? R3, 31 (k): Great question. 
I'm still ambivalent about it. R3, 32 (m): If there are several coordinators here in the group, perhaps we 
should think together about the things that are most important to learn in each age group? R3, 33 (n):  
Great idea! I will make a shared file and send a link here. We'll think about it together. (…) 

As can be seen, the question raised by (a) is fundamental. It should be noted that questions concern 
with the progress in the curriculum are normally addressed to official institutional factors, and teachers 
do not assume responsibility for this. This is evidenced by (b)'s response. However, (c)'s response, 
which raises great doubts about the possibility of receiving a certified response from the Ministry of 
Education, might point to the beginning of a "crisis of confidence" between teachers and the Ministry of 
Education. Then, the question of (a) drives a fruitful discussion, which takes into account both the 
teachers' PCK [5] and MKT [6]. Reference to TPACK [7] is absent from this discussion. Meanwhile, 
despite the sharing of insights, it is evident that teachers still tend to seek the recommendations of 
institutional factors, such as the supervisor. The remark of (k) caused a meaningful turn in the discourse, 
and (m)'s joining the discourse indicated that although they were undecided, it was nevertheless 
important for them to make an informed decision without external intervention. The suggestion of (m) to 
continue to think together about an issue that is so fundamental in the context of Period II, undoubtedly 
indicates characteristics of CoP [11]. Finally, (n)'s joining the discourse, and taking the initiative to 
establish a collaborative file for a further focused discussion on the issue, points out how a community, 
as a "substrate", enables the spontaneous development of internal leadership [11].  

6 CONCLUSIONS 
Social media is considered an integral part of teachers' professional lives, viewing it as a flexible, and 
accessible platform as well as effective means of acquiring teaching-related skills and knowledge. Social 
media also provides access to resources, knowledge, and support that are not always directly available 
in any other way. As such, it allows teachers to take personal responsibility for their professional 
learning, without the interference of external factors, to collaborate with peers, and to develop a personal 
learning network (PLN) [19]. In recent years, teachers' use of Facebook has increased, with dedicated 
Facebook groups being recognized as a space that allows for the autonomous functioning of a 
collaborative professional community that shares resources and knowledge. Thus, these groups now 
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constitute a significant tier in the professional development of many teachers. The findings of the present 
study suggest that under certain conditions a Facebook group may support the evolvement of PLC [10] 
into a CoP [11], in particular in the context of the independent design of resources, and the development 
of autonomous internal leadership. In our case, the main motivating factor of this process seems to have 
been the fact that the responses received from external institutional factors, although comprehensive 
and diverse, did not fully comply with the teachers' immediate needs, needs that emerged as a result of 
the overnight dramatic change in their teaching environment and conditions. In fact, as is the case with 
many teacher professional development programs, the decision on the knowledge essential for teachers 
while moving to remote teaching, was made by the external institutional factors, and not by the teachers 
themselves. Do external institutional factors necessarily know better than teachers what are their needs? 
Is it possible that the situation imposed on schools due to the Covid-19 pandemic reflected, intensely, 
the need to regard teachers as professionals, provide them with the tools and responsibility to make 
changes in the education system, and facilitate their collaboration? [9]. It seems that in the absence of 
such a message to teachers, many of them have become accustomed to operating as a PLC with 
external leadership [13]. However, school closure created a kind of professional vacuum (it should be 
remembered that the professional institutional bodies also did not have a previous opportunity to 
experience remote teaching), which led to a sense of solidarity among teachers, and out of lack of choice 
and the need to continue their educational endeavors, the teachers started to operate as a CoP led by 
internal autonomous leadership. Period III can be seen as having "hybrid" characteristics, a combination 
of the characteristics of Period I and Period II, however, it should be remembered that Period II lasted 
only for about a month and a half, and naturally, educational revolutions cannot mature in such a short 
time. 

Further research is needed to examine the conditions under which a professional Facebook group can 
evolve into an independent and sustainable CoP, that sets its professional standards, develops its 
resources collaboratively, and nurture internal leadership. 

Finally, it is worth noting that today this Facebook group of mathematics teachers already has about 
7,700 members, an increase of about 18% in the number of participants during the past year. 
Undoubtedly, this change indicates that during the 2020-2021 school year, mathematics teachers 
perceived the contribution of their participation in the group as significant and empowering.   
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RESEARCH AND ANALYSIS OF SCIENCE-METRIC DATA VIA THE 
SCIENTIFIC METHODS RELATED TO DATA 

Iglika Getova 

University of Library Science and Informational Technologies (BULGARIA) 

Abstract 
In the last decade, in scientific communities a requirement was established, namely the requirement 
towards the scientific researchers, lecturers of the academic society to publish their works in books etc., 
refer to the literature they have used in their works, as well as their publications to be cited by other 
authors.  

The objective of the present work is to create hypotheses to be researched and proven with the 
assistance of the Data Science and on this basis to establish the science-metric indicators (reference 
level and publications) and their impact onto universities globally, as well as the universities at the Balkan 
Peninsula. To this end, the author would be processing data taken from the website 
https://www.kaggle.com , in which you could find public data sets necessary to the scientists occupied 
with the data science.  

The methods to be used by the author in the report on achieving the main goal is via creating hypotheses 
to elaborate software code of Python via testing it in the open-source platform Anaconda. Thus, we 
outline numerous analyses on evaluating the science-metric indicators in the universities worldwide. 

The intended analysis would take part on the grounds of science-metric data taken from the Global Data 
Bank, and they include information from the UNESCO Statistical Institute. 

The results would be prerequisite to evaluate the scientific-metric data in the universities globally and at 
the Balkan Peninsula. Thus, to arrange them, and in particular the ones of the Balkan Peninsula with 
the highest reference value and publication activity, and the ones of the lowest rate thus to establish the 
science level of the researched organizations. 

Keywords: Data science, Python, data sets, citation, publishing, monitoring. 

1 INTRODUCTION 
There is a register for the ranking of universities and institutes around the world, with the help of which 
these requirements have received their numerical equivalent. This report, based on data taken from the 
website https://www.kaggle.com/mylesoneill/world-university-rankings an analysis of the publishing and 
citing activities for selected countries and world universities will be made. University rankings are a difficult, 
political and controversial practice. There are hundreds of different national and international university 
ranking systems.  
The analysis was performed on large databases and exploring them will be displayed solution to a given 
problem. This set is taken from the World Data Bank and includes information from the UNESCO Statistical 
Institute as well as the Barro-Lee data set. [2] 

2 METHODOLOGY 
Data science is an interdisciplinary science and its concept is to combine statistics, data analysis and 
related methods in order to understand and analyze real phenomena with them [4]. According to the 
American scientist Michael Brody Data Science deals with data analysis and extraction of useful 
knowledge from them [3]. And in the book Introduction to Data Science, the authors define it as follows: 
"big data is a general term for any collection of data sets so large or complex that it becomes difficult to 
process using traditional data management techniques" [1]. 

In the current research the author will answer the following questions, which are fundamental in data 
science: 

• How to choose the right method of data analysis? 
• How to use the scientific method for decision making? 
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With the help of big data research, forecast models are built. In order to make a good analysis of data, 
the author will apply the scientific method for their research, for the implementation of which correct 
questions should be asked about the forthcoming research, to find and clean the selected data, 
subsequently to study and analyze their results, and to draw accurate conclusions from them. 

The analysis will be performed using code written in the Python language. The considered data are for 
publication and quoted activity of scientists from universities around the world. The report will create 
hypotheses and demonstrate a visualization of the planned analysis. 

3 RESULTS 
The first task in doing the analysis is to read the data taken from the site https://www.kaggle.com/ 
mylesoneill/world-university-rankings [2] For this purpose, the open source web application Jupyter 
notebook will be used. After reading the data, the following data set will be displayed: 

Table 1. Reading the raw data set 

 

The analysis will require data from column publications and citations. As you can see, the database is 
bulky, so it must be cleaned and arranged by experimental methods. Ie hypotheses must be created 
and proven. 

The questions to be answered are "what is the highest volume of cited and published activity, and from 
which universities in the world." Once the data has been cleaned and sorted, this list is displayed: 

Table 2. Cleared data 

 

1372



 

 

After cleaning the data, different hypotheses can be created and search results can be obtained. A code 
written in Python will be entered in the Jupyter notebook, so which universities have more than or equal 
to 812 citations will be answered in the following data table: 

Table 3. Cited activity 

 

From this a conclusion can be drawn, that there is an intensive citation activity in 1512 universities from 
all over the world, and the highest publication activity is out of 1000 publications per university, as this 
number of publications refers to 16 institutions from the considered database. Another conclusion that 
can be drawn is that the universities with the highest publishing activity are located in the British Isles. 

Table 4. Highest publishing activity 

 

Another analysis will be performed on the global databases as to whether there is a data set for the 
universities of the Balkan Peninsula. And the answer is yes. The following study demonstrates the 
answer to this hypothesis. The study seeks countries from the Balkan Peninsula and the first of them, 
on which the author focused is Bulgaria. 

Table 5. Checking the availability of data for Bulgarian universities from the database 
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As can be seen, Sofia University participated in the world data in 2014 and 2015 with indicators of 814 
publications in 2015 and 645 citations in 2014. 

Table 6. Analysis of other universities in the Balkans 

 

 

After conducting the research, it was found that Sofia University has a higher publishing and citing 
activity compared to the universities in Serbia and Greece. And Romanian universities show the highest 
values compared to the other three Balkan countries. 

4 CONCLUSION 
The original research suggests that the large databases selected by the author can be easily studied, 
hypotheses can be created on them and with the help of the Python programming language to study the 
highest rank of publishing and cited activity of universities around the world and in particular of the 
universities of the Balkan Peninsula. 

The language constructions and the object-oriented approach of the Python language make it possible 
to create a clear and logical programming code, which is why the author has chosen this programming 
language to solve the tasks set in the report. 

In this article, using the models and programming languages of artificial intelligence are perfectly 
applicable in the processing of large databases. 
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SCHOOL ENGAGEMENT, PARENTAL INVOLVEMENT IN 
EDUCATION AND SCHOOL ACHIEVEMENT IN STUDENTS 

Andrea Kučerová, Jana Uhláriková 
Constantine the Philosopher University, Nitra (SLOVAKIA) 

Abstract 
The PISA results from 2015 show that Slovakia is in the tenth lowest place among OECD countries in 
measuring the sense of belonging (often understood as a synonym for emotional engagement) in 15-
years-old students. School engagement is multidimensional concept. It usually refers to students' 
subjective perceptions and experiences of school [1]. As parents act as role models, the parental 
involvement in education can affect students' school engagement. Patel & Agbenyega [2] describe the 
broadest notion of parental involvement in education as the participation of parents in activities of any 
kind that involve the education of children in the period from birth to adulthood. When researchers 
examine parental involvement in education, they usually obtain data from parents or teachers. Only little 
attention is paid to how parental involvement is perceived by children themselves. As children are active 
participants in the process of parental involvement in education, we consider it beneficial to pay attention 
to their opinion as well. The aim of the presented paper is therefore to analyse the relationship between 
the child's school engagement, parental involvement in education and the successful school 
achievement of students. We also focused on whether the parents' view of parental involvement in 
education differs from how students perceive it. The research sample consisted of 56 pupils aged 13 to 
15 (M = 14.00; SD = 0.63) and 56 mothers. The School Engagement Measure-MacArthur (SEM) was 
used to determine school engagement [3]. Parental involvement in education was measured by two 
questionnaires - the Parent involvement questionnaire [4] and the Report of Encouragement Scale [5]. 
School achievement was measured by marks at final certificate from Maths and Slovak language. The 
analysis of the results showed that there is a statistically significant relationship between school 
engagement, parental involvement in education and school achievement. In examining whether the 
parents' view of parental involvement in education differs from how students perceive it, we found 
statistically significantly higher average values in parents in contact with the school, in parental control 
and parental encouragement. Our results confirm, that it is necessary for school to create conditions to 
make students feel school engaged. To support school climate, good relationships between students 
and teachers, but also involve parents into education. 

Keywords: School engagement. Parental involvement. Parental engagement. School achievement. 

1 INTRODUCTION 
School engagement is a way to improve school performance, reduce boredom and dissatisfaction at 
school and its early drop out [6]. It is a multidimensional concept consisting primarily of behavioural and 
emotional (sometimes referred to as affective) engagement. Fredricks et al. [7] report the existence of 
cognitive involvement as well. Behavioural engagement includes the performance of work (activities 
carried out directly in school or out of school, but related to education) and compliance with the rules. 
Emotional engagement includes concepts such as attitudes, emotions, and cognitive engagement 
includes motivation and the use of learning strategies. 

Patel & Agbenyega [2] describe parental involvement in education as the participation of parents in 
activities of any kind that involve the education of children in the period from birth to adulthood. 
Christenson [8] says that parental involvement can be understood in terms of home-school connections 
that help improve students' learning skills. Most research has examined parental involvement from the 
perspective of a parent or teacher. It is important that parental involvement is also ascertained from the 
pupils' point of view. Home information obtained from parents is undoubtedly important, but children 
may perceive their parents' behaviour differently. Parents may feel that their behaviour during the child's 
home preparation is sensitive and supportive. The child may perceive this behaviour as controlling. 
Parental involvement in schools, as claimed by Michael et al [9], is reflected in better school success, 
regular school attendance and good quality education. Several studies have also shown a link between 
behavioural and emotional engagement and school achievement [10], [11]. Schrader &Helmke [12] 
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describe school achievement as cognitive learning outcomes consisting of procedural and declarative 
knowledge, skills and problem-solving strategies.  

The aim of presented paper is to analyse the relationship between school engagement, parental 
involvement and school achievement in primary school students. We were also interested in whether 
the parents' view of parental involvement in education differs from how students perceive it. 

2 METHODOLOGY 

2.1 Research sample 
We originally contacted 280 parents, but only 56 were willing to fill in the questionnaire. Subsequently, 
we excluded fathers from the research. The research sample consisted of 56 students and 56 mothers. 
The sample of students consisted of 15 boys and 41 girls from 13 to 15 years (M = 14.00; SD = 0.63).  

2.2 Measures 
The School Engagement Measure [3]. It contains 38 questions aimed to measure behavioural, 
emotional and cognitive engagement. We used only the first two named scales, behavioural and 
emotional because we agree with [13], who argue that cognitive engagement is considered the result of 
behavioural and emotional engagement. The questionnaire has five-point Likert scale that ranges from 
"1-strongly disagree" to "5- strongly agree". In our research sample, the value of Cronbach's alpha was 
.91 for behavioural and .92 for emotional engagement. 

Parent involvement questionnaire [4]. The parental form contains seven subscales and the form for 
children four subscales. From these forms we have selected the following identical subscales: 
communication parents with children, parent - school contact, parental control and parental aspirations 
for children's postsecondary education. Respondents record answers on a five-point Likert scale from 
"1- strongly disagree" to "5- strongly agree". In the maternal sample, Cronbach's alpha values ranged 
from .72 to .86. and for students .52 - .79.   

Report of Encouragement Scale [5].  The questionnaire has two forms, one for parents and the other 
for children. It consists of thirteen items for the parent and twelve statements to which the children 
answer. The respondent answers on a 4-point scale from "1-strongly disagree" to "4- strongly agree". In 
our research sample of mothers, Cronbach's alpha value reached .88 and in students .94. 

School achievement- We focused on the final marks from two subjects: Slovak language and Mathematics.  

3 RESULTS 
For statistical analysis SPSS version 21 was used. The preliminary tests consist of descriptive statistics 
and internal consistency of all variables was conducted. All variables (except parental encouragement 
and parental aspiration) had a normal distribution, so their level of skewness and kurtosis coefficients 
was in the range of +1 to -1 which meant that we could use the Pearson parametric test for correlation 
analysis and student t-test for comparison. Parental encouragement and parental aspiration ranged over 
+2 to -2 so we had to used nonparametric test- Spearman for correlation and Mann Whitney U test for 
comparison. Descriptive statistics are displayed in table 1 and 2. 

Descriptive statistics for students n=56 

Scale subscale M SD min max skew Kurt 
School Engagement behavioural 19.59 5.54 5 25 -.989 .154 

emotional 19.77 6.49 6 29 -.489 -.628 
Parental involvement Parent-school contact 9.64 2.71 4 14 -.665 .039 

Parent communication 11.98 2.68 5 15 -.850 -.105 
Aspiration 4.32 .97 2 5 -.820 -1.174 
Parental encouragement 35.88 9.36 12 48 -.622 -.632 
Parental control 7.27 2.40 3 14 .416 -.159 

School achievement  1.92 .87 1 4 .872 .-074 
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Descriptive statistics for parents n=56 

Scale subscale M SD min max skew Kurt 

Parental 
involvement 

Parent-school contact 11.89 3.04 3 15 -.976 .529 
Parent communication 12.36 2.86 4 15 -.892 .760 
Aspiration 4.41 .91 2 5 -1.076 -2.103 
Parental encouragement 42.04 5.09 25 48 -1.380 2.313 
Parental control 9.95 3.30 3 15 -.603 -.307 

n = number of respondents, M = average, SD = standard deviation, Min = minimum, Max = maximum, Skew = skewness 
Kurt= kurtosis 

In the next step we conducted correlation analysis. Table 3 provides an overview of the results of the 
correlation analysis between students´ school engagement, their school achievement and parents´ 
involvement in education.  

Correlation analysis between students ‘school engagement, school achievement  
and parents´ involvement in education 

 School achievement 
 r p n 

Behavioural engagement -.712** <.001 56 
Emotional engagement -.641** <.001 56 
Parent- school contact .326* .014 56 
Parental encouragement rs.378** .004 56 
Parental control .431** .001 56 
Parental communication -.417** <.001 56 
Aspiration rs-.600** <.001 56 

r= Pearson´s correlation coefficient, rs= Spearman´s correlation coefficient, 
 p- level of significance, n= number of respondents 

According to the table 3, we found out statistically significant positive relations between school achievement 
and parent- school contact (p < 0.05, r = .326), parental encouragement (p < 0.05, rs = .378), parental control 
(p < 0.05, r = .431). We also found out statistically negative correlation between school achievement and 
behavioural engagement (p < 0.001, r= -.712), emotional engagement (0.001, r = -.641), parental 
communication (p < 0.001, r = -.417) and aspiration (p < 0.001, rs = - .600). 

Next we conducted comparison analysis between students ‘view of parental involvement in education 
and parents´ view on it. The results are displayed in Table 4 and Table 5. 

Differences between students and parents view of parental involvement in education (student t- test) 

 Parents’ point of view Students’ point of view     
 M1 SD1 M2 SD2 t df p d 

Parent- school contact 11.89 3.04 9.64 2.71 4.130 108.58 <.001 .781 
Parental communication 12.36 2.86 11.98 2.68 .716 109.52 .476 .132 
Parental control 9.95 3.30 7.27 2.40 4.907 100.397 <.001 .928 

M = mean, SD = standard deviation, t = level of student t- test, df = degrees of freedom p- level of significance, d = Cohen d. 

Differences between students and parents view of parental involvement in education (Mann- Whitney U- test) 

 Parents ´point of view Students’ point of view   
 MDn1 n1 Mdn2 n2 U p 

Parental encouragement 43.00 56 38.00 56 954.6 < .001 
Parent´s aspiration 5.00 56 5.00 56 1513.0 .698 

n1 – number of parents; Mdn1 – median value for parents; n2 – number of students; Mdn2 median value for students; U – 
Mann-Whitney U test; p – level of significance 
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We found statistically significant difference between parents and students on parent- school contact (p < 
0.001, t=4.130), parental control (p < 0.001, t= 4.907) and parental encouragement ((p < 0.001, U= 954.5).  

4 CONCLUSION 
ª School engagement and school achievement 

The results show that the relationship between behavioural and emotional engagement and school 
achievement is strong, negative and statistically significant. The results are negative because of the 
mark system in Slovakia- the lower number, the better school achievement. The outcomes are in line 
with Guo et al [14] or Jang, Kim, & Reeve [11] who came to the common conclusion that school 
achievement is improving with increasing behavioural and emotional engagement. As Reyes et al [15] 
claimed, students with a higher level of behavioural engagement put more effort into school activities 
and such behaviour ultimately leads to the achievement of good school grades. Our findings are 
supported by King & Datu [16] according to whom the experience of positive emotions is associated 
with inner motivation as well as achieving good school success. Students' positive feelings help to 
realize the potential of education which is related to better grades [17]. 

ª Parental involvement and school achievement 

We found out positive relation between parent- school contact, encouragement and support, parental 
control and school achievement. This means that the worse grades students have, the more parents 
contact the school, control the children, but also encourage and support them. Similarly, Castro et al 
[18] say that contact with the school increases when students have problems in it, whether it is problems 
with achievement or behaviour at school. Based on our results, we assume that if children have good 
school achievement, they do not have problems at school, so teachers do not see a reason why they 
should call their parents to school. Parents also do not feel the need to contact the school more often 
due to school marks. Parents also increase their support and encouragement if their children have 
problems with school work and have more control over children who are not doing well at school. 

The relationship between parental communication with children students' school achievement is 
statistically significant and negative. Equally, higher aspirations of parents are associated with better 
school success. This means that the more often parents communicate with their children about what 
they did at school, what curriculum they took, about high school plans and other school-related topics, 
the better their school success is. Gordon &Cui [19], Hayes [20] have reached the same results. As in 
the research of Fan & Chen[21] of all the factors of parental involvement, parents' aspirations gave us 
the strongest relationship with school achievement. 

ª Differences between parents and children in the perception of parental involvement in education 

When examining the differences between the individual factors of parental involvement in education, it 
was shown that in the aspirations of parents and in communication of parents with children, no 
statistically significant differences were shown. From the statistical analysis of the differences between 
the view of parents and students on the concept of parental involvement in education, we found that 
there are statistically significant differences in the subscales of contacting parents with the school, 
parental control and parental encouragement. A closer look at descriptive statistics found that parents 
had higher average values. 

We agree with the opinion of Boonka et al [22] that parental involvement changes with a child's 
development as indirect forms of parental involvement in education increase. Direct forms of parental 
involvement according to [22] include learning aids (eg reading with children and learning together) or 
forms of activities that can be described as active participation in school. Direct parental involvement 
has the greatest effect in kindergarten and the first years of primary school. The older the child is, the 
lower the direct parental involvement is, such as contact with teachers, parental control, encouragement 
and support from parents. 

4.1 Limitations 
Although we are aware of the benefits of our work, we must not forget that the contribution has several 
limits. The first may be the number of respondents. Although we contacted 280 parents, more than half 
of them refused to fill in the questionnaire. We must also consider the possibility that parents who took 
part in the research could naturally be more involved in their children's education. We can also consider 
the chosen methodologies of data collection and their self-explanatory character as the limit of work. 
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We must not forget the many other phenomena that interfere with the creation of a student relationship 
with the school and their achievement. 

4.2 Future directions and implications 
We would therefore encourage schools to create the conditions in which to support the development of 
school engagement. They can strive to do this by taking into account the individual needs of the pupils, 
striving to build good relationships with the pupils, creating a positive classroom atmosphere, fostering 
friendly relationships between classmates and seeking to improve their teaching practices. Schools 
should also not forget to build good relationships with parents. Parents are important in influencing their 
children's education during school. Based on the results, we would recommend that in order to achieve 
good grades and high school involvement, it is important that parents create conditions in which they 
support the development of pupils' school success through interviews with children about school and 
their aspirations. 
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Abstract  
The aim of our 2021 survey was to make the outcomes of an analysis of student essays available in a 
specific pandemic situation. Engineering students of Czech Technical University in Prague submitted 
their opinions and experiences in a 500 - 1000 word essay “What makes a good engineering teacher in 
a pandemic”. Results of this year survey were compared with the same one conducted 5 years ago. 

Keywords: teacher expertise, teacher personality, presentation skills, teaching methodology, emotions, 
student attitudes.  

1 INTRODUCTION  
Some of engineering education stresses the elimination of emotions in exchange for cool, analytic 
detachment. The idealized picture of the impartial student who engages in logically precise reasoning is 
the traditional norm to which some teachers still wish their students to aspire.  Some students confronted 
with this average university teaching might be left baffled why anyone would devote his or her life to the 
study of such limp material. Some discuss the roles of modern teaching technologies (virtual labs, 
augmented reality, virtual reality, etc.) and believe in dominant role of autodidactics (higher education 
has offered distance instruction as an option for decades). Other compare technology with the live 
lecture format which may sometimes deliver a powerful affective impact [4, 5].  

Now that the pandemic of COVID-19 has reached most countries, many universities have suddenly 
shifted to a forced kind of distance education to keep teaching. That is raising tough questions for them: 
What is the best way to rapidly spin up online courses or deliver exams online? Do all students have 
access to the technology needed for remote lectures and assessments? In this unprecedented moment, 
teachers are stepping up to jointly create resources online, share best practices, university management 
rapidly trains teachers in a mode of remote teaching they may never have done, and adapt to a 
constantly changing environment [1]. Even though social distancing is the buzzword these days for 
slowing the spread of COVID-19, teachers are plenty social online, as they jointly build and update 
spreadsheets with links to a variety of resources and information and try to keep the contact with 
students.  Despite the overwhelming consequences of the pandemic, this global crisis has also been an 
extraordinary time for teaching and learning. We are learning how adaptable and resilient educational 
systems, policy makers, teachers, students and families can be [8].  

Some authors described emotions of progress as emotions that are directly linked to either emotion 
during the activities or its consequences, which consists of various situations [9]. Their study findings 
revealed that academic emotions were remarkably associated with the students’ enthusiasm, academic 
achievement, self-regulation, cognitive resources, and learning strategies, as well as class experiences 
and character. Positive emotions included pride, hope, and enjoyment, while negative ones included 
anger, anxiety, hopelessness, shame, and boredom.  

The public opinion considers positive emotions to have positive consequences and negative emotions 
to have negative consequences; however, each of these two categories of emotions has its own 
benefits. Positive emotions broaden the circle of human thinking; spreading creativity, curiosity, and 
bonding with others; discovering social perspectives and connections; and acquiring physical and social 
skills. On the other hand, negative emotions are the motivational sources for self-defense, spirit of 
cooperation (feeling guilty), seeking justice (anger), informative aspects (for example, sadness about 
deficiency), and assist in learning. Negative feelings indicate a problem and, therefore, motivate us to 
solve that problem. In another study, it was demonstrated that positive emotions positively predicted 
subsequent achievement (math test scores and end-of-the-year grades), and that achievement 
positively predicted these emotions, controlling for the students’ family socioeconomic status, 
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intelligence and sex; however, negative emotions negatively predicted achievement, and achievement 
negatively predicted these emotions [6, 7].  

Experts in various sciences, such as theory of education, educational psychology, philosophy and 
sociology of instruction have tried to analyse this issue [11]. Different approaches have been used: 
deduction- scientists described an ideal teacher, induction - when students evaluated their teachers, or 
when psychological tests backed the illustration of real personal qualities of teachers. Sometimes, a 
combination of both approaches seemed appropriate. Other authors offered lists of personality attributes 
- principles of effective teaching in higher education. [10] suggested 6 key principles: (interest and 
explanation, respect for students and student learning, appropriate assessment and feedback, clear 
goals and intellectual challenge, independence, control (by students over their own learning) and 
engagement, learning from students. 

Even in the pandemic situation, role of emotions plays an important role in the attitude structure of 
students and it may affect their views on the quality of teaching. Students like to attend some teachers´ 
distant teaching more than the other´s, and the teacher’s personality seems a deciding quality factor in 
the educational process. To get more insight into the structure of student attitudes to teaching we 
conducted a survey on this topic and compared results with a previous research. 

2 METHODOLOGY 
Method of a qualitative analysis was used in our 2021 survey and results of this survey were compared 
with the same one conducted in 2016. The aim of our study was to find out whether there were any 
differences in student attitudes in both surveys. Engineering students were asked to write a 500 – 1000 
word essay where they expressed their opinions on characteristics of a good HE teacher. Although the 
form of student essay has not a long tradition at our universities compared to the English speaking 
countries, we decided to replace regular method of quantitative analyses mostly used in academic 
research. Methodologically, we had found our inspiration in essay analyses as performed by [3] who 
had used this methodology at the University of Coventry.   

The main attributes of a good engineering teacher were derived after 3 phases of qualitative evaluation.  
After all relevant semantic formations were registered and assorted and the synonyms were set aside, 
all the characteristics were included into 3 categories: engineering expertise, personal qualities and 
didactic and presentation qualities. The level of consensus was expressed as: strong consensus - 
referred to in virtually all the essays, good consensus – referred to in more than half essays and some 
consensus – referred in several of the shortlisted essays. 

3 RESULTS 

3.1 Survey 2021 
This survey was performed in January 2021, during a Covid19 pandemic situation when distant 
education replaced the regular in-class teaching. 98 engineering students participated in the survey. We 
aimed at the teaching behaviors good teachers in engineering programmes had in common. Students 
reported various qualities – these were divided into 3 categories: expertise in engineering, didactic/ 
presentation qualities and personal qualities. 

3.1.1 Expertise 
A major consensus of students referred to expertise although more attention was given to personal and 
didactic/presentation qualities. In students´ views, a good engineering teacher has depth of knowledge 
and command of the material, he/she keeps proper knowledge up-to-date and uses real-world 
engineering examples backed up by practical experience. One student wrote: “…it is all too easy to spot 
a teacher who has spent his whole life in education and merely conveys the bones of the subject matter 
without the flesh that real life would provide.” The importance given to real-world examples and practical 
experience was significant because some professional engineering institutions are currently expressing 
concern over the declining numbers of new engineering lecturers with practical experience, caused by 
the pressure to appoint staff on the basis of research record. Surprisingly, engineering students also 
mentioned a technical university teacher should have a good cross-disciplinary education. 
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3.1.2 Human qualities 
The student list of human qualities was rather long, even after a considerable semantic reduction: a 
teacher should be friendly, open-minded, communicative, tolerant, available and enthusiastic (the last 
component makes a teacher impressive and charismatic). Students criticized a teacher who only 
presented slides and links, without any feedback to the “distant” audience, a good teacher should 
possess awareness and responsiveness to the students´ needs and should interact with students as 
individuals to encourage students in learning especially in a difficult pandemic situation. The teacher 
should also be human, objective, fair-minded and honest. Among conative characteristics exactness, 
conscientiousness, patience, orderliness, responsibility and consistency were often mentioned. Most 
students who referred to these attributes did so in the context of seeking help with the subject. The 
teacher should be young in spirit and should be able to admit errors (his/her ego should not be over 
dimensioned). Students also appreciated the teacher´s sense of humor. 

3.1.3 Didactic and presentation qualities 
The students suggested teachers should give sophisticated presentations to encourage “social 
communication”. They expected teachers to be good speakers, distant lectures should be well 
structured. Teachers should have a good knowledge of literary language (critique of poor Czech 
grammar, vocabulary and low semantic sensitivity was mentioned…” 

If he/she can persuade an audience that the material is worthwhile and important then the listeners may 
well be inspired to improve the world around themselves with innovative and inspirational solutions. This 
needs for an excellent knack, for example and analogy, a feel for how the concept looks to a student 
who does not yet understand it and an instinct for how well the audience understood the last sentence 
spoken. A method of explanation that was instantly successful last year may only confuse this year´s 
batch. These are clearly important and difficult skills. A good teacher is a great motivational tool for 
students; he/she should be creative and master a variety of adequate methods. 

The students did not only describe the desirable qualities of good engineering teachers, but they were 
also thinking back on good teachers they met during their secondary school studies. “Good teachers 
are always fondly remembered and consequently the solid foundation that the students build with the 
help of the teacher is something that lasts for life”. Another consideration … “a good teacher is one 
whose classes I am able to recall in years to come, not only when it comes to exams…” 

Students underlined didactic/presentation skills of teachers: they expected more handouts, online study 
materials available as well as presentation invention and skills of teachers in the distant education. They 
appreciated any teacher support in situation when most of social contact was limited. A good 
engineering teacher should show patience, tolerance and motivational drive to encourage student 
learning. Less importance was given to teacher engineering expertise – they perceived it as granted. 

3.2 Survey 2016 
We had conducted a survey based on the same qualitative methodology 5 years ago when 86 
engineering students wrote essays on the topic. Results of the study can be summarized as follows: 

3.2.1 Expertise 
Similar to 2021 survey, students expected good teachers to master their subject and give positive 
messages to students which are essential for motivation. “The most important quality engineering 
teachers can have is to be genuinely interested in the subject that they teach”. […] “Enthusiasm is 
contagious and it encourages the student into further study of the subject, which in turn makes 
subsequent topics easier to understand” ...” the teacher is a knowing guide to the wanderer”.  

A teacher is able to impart technical knowledge and to foster the development of technical skills, should 
be able to manage rapidly growing knowledge base.  

A well organized and suitably prepared lecturer is one likely to make a good impression on several 
respondents. “Preparation is vital to gain student confidence in their knowledge and the information they 
provide – no one likes to wait for a lecturer to work out his own slides”. 

3.2.2 Human qualities 
Again, the student list of human qualities was rather long, even after a considerable semantic reduction. 
Two qualities which were mentioned in most essays were teaching enthusiasm and caring attitude 
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toward students. The need for caring attitude was perceived as essential as many students were afraid 
of possible study failure due to long time lapse from high school study. Other qualities were similar to 
the ones which were described in previous research. 

3.2.3 Didactic and presentation qualities 
Text-books, notes and handouts provided by teacher rated very highly in the entrants’ list of priorities, 
some favoring the fill in the gaps kind as a way of ensuring attendance at lectures, but all in agreement 
that clarity and quality are of the utmost importance. 

Communication skills were also of vital importance to our essayists. The standards expected by them 
were high (and rightly so), as they did not just consider lecturing to be a one-way street. Interacting with 
the class, or audience participation was cited in 26% of the essays as crucial to the success of the 
learning experience. A similar number of essays cited clarity of course structure as key to a lecturer’s 
success. 

4 CONCLUSIONS 
Despite the overwhelming consequences of the pandemic, the global crisis has also been an 
extraordinary time for teaching and learning modification, students suggested. 
When comparing both surveys´ data, following level of consensus was expressed as: 

- Strong consensus - referred to in virtually all the essays. 
- Good consensus – referred to in more than half essays.   
- Some consensus – referred in several of the shortlisted essays. 

Categorization of attributes in both surveys:  

• Strong consensus – virtually all the essays referred to these characteristics:  
o good engineering teacher is enthusiastic, gives clear, well-structured presentations use real-

world engineering examples backed up by industrial experience. More attention to the 
expertise quality was expressed in the 2016 survey than in 2021 survey. 

• Good consensus  
o the following characteristics were clearly identified in more than half of the shortlisted essays: 

a good teacher has a genuine interest in students as individuals and as members of distant 
audience (is friendly, approachable and patient; is audience-aware and responds to the 
student feedbacks), he/she encourages learning, uses visuals and demonstrations effectively. 
More attention to the personal qualities was given in 2021 study compared to 2016 study. 

• Some consensus  
o In addition to these characteristics, several essays indicated that a good engineering teacher 

can simplify difficult concepts. Students shared these views in both surveys. 
In the 2021 survey, students emphasized the role of teacher personal qualities and didactic/presentation 
skills more than in the 2016 survey. They expected more handouts, online study materials available and 
appreciated invention in presentations. More attention was dedicated to teacher ability to encourage the 
social contact. They underlined teacher motivational support in situations when social contact was 
limited. A good engineering teacher should show patience, tolerance and motivational drive to 
encourage student learning. Less importance was given to teacher engineering expertise – students 
took it for granted. 
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Abstract 
There are lots of methods that educational organizations are using to recognize and reward their 
academicians for their contributions on students’ learning. Student Evaluating Teacher and Student 
Evaluating Module are one of the tools used to Evaluate Teaching and to evaluate modules in higher 
learning institutions. Students' evaluation of teachers and modules have been an important yet 
controversial tool in the improvement of teaching quality during the last few decades. Student Evaluating 
Teacher and Student Evaluating Module have two primary purposes: administrative decision making 
and teaching improvement. However, many stakeholders are not convinced of the usefulness and 
validity of Student Evaluating Teacher and Student Evaluating Module tool. This paper builds the bridge 
between the Student Evaluating Teacher tool and Student Evaluating Module tool with Students’ 
Performance at Higher Learning Institutions in Malaysia. This paper is beneficial for Higher learning 
Institutions educational policymakers and practitioners not only in Malaysia but all over the world for 
evaluating and improving their teaching and module effectiveness.  

Keywords: Student Evaluating Teacher, Student Evaluating Module, Higher Learning Institutions. 

1 INTRODUCTION  
The education sector in Malaysia constantly enjoyed the highest national development budget. This 
shows how much the Malaysian government are committed towards education. Malaysia is one of the 
most preferred countries for higher education in Southeast Asia. It attracts more than 160000 students 
from more than 160 countries in the world. According to the Malaysian Higher Education, around 80% 
of foreign students are enrolled in higher education institutes. He also added that, the target for Malaysia 
in year 2020 is to attract 200,000 students, in-line with Malaysia’s goal to be a global education hub. 
Malaysia currently has 123 higher education institutions inclusive of both private and public universities 
and polytechnics. Under the Malaysia Education Blueprint 2015-2025 for higher education institutions, 
the government aims to upsurge the tertiary enrolment rate from 36% currently to 53% by year 2025 
and to increase the quality of graduates, institutions, and the overall system. This shows that the higher 
learning institutions need to maintain the quality of teaching and learning among the students in their 
institution. In the process of assessing and ensuring quality university studies, students have high 
contribution towards the quality teaching and learning in the higher learning institutions. This is important 
for a continuous improvement in their teaching and the modules offered in the higher learning 
institutions. The evaluation processed is carried out by asking the students to contribute towards the 
Student Evaluating Teacher and Student Evaluating Module. To maintain the freedom to criticize and 
express their opinions without having to face those mental blocks, getting at the truth of their sentiments, 
the students’ feedback on the Student Evaluating Teacher and Student Evaluating Module will be carried 
through anonymized Student Evaluation.   

1.1 Student Evaluating Teacher & Student Evaluating Module 
The Student Evaluating Teacher and Student Evaluation of Module are two of the tools used to evaluate 
teaching and modules in higher learning institutions. To improve the higher learning institutions 
educative methods, they need to get comments and constructive criticism from their students on the 
strengths and weaknesses of their teaching and courses. This is important for a continuous improvement 
in their teaching and the modules offered in the higher learning institutions. In addition to that, students 
also contribute to shape the courses.   

According to Black and Wiliam (2018), the Student Evaluating Teacher survey forms will be given 
towards the end of the semester. So, once the student’s evaluation is done, the improvements can only 
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be implemented in the following semester which consists of a separate set of students [1]. According to 
Shevlin, Student Evaluating Teacher gets feedback from the students on their teacher’s teaching [2]. 
However, he argued that, if the students who are evaluating the lecturer have a positive personal or 
social view of the lecturer will produce a higher satisfaction rate regardless the actual teaching quality. 
On the other hand, according to the survey by Marsh in year 1987, explain that the student evaluations 
are valid. He also added that, the Student Evaluating Teacher is reliable, and that the faculty could 
produce useful information for students, instructors, and management [3]. According to E. Penelope 
Holland (2019), “Student Evaluating Teacher are a function of individual rating behaviors resulting from 
student background, knowledge and personalities, as well as the learning experience being rated” [4]. 
Nowadays, many universities are giving importance on the students’ perspective in measuring the 
teachers’ teaching quality and the overall satisfaction of their module [5]. It was also stressed that, 
student ratings are often used as an important measure of teacher’s teaching [6]. Marsh also supported 
that Student Evaluating Teacher is used to monitor the quality of teaching and learning [7]. It was also 
added that, SET is a common applied at universities to evaluate faculty teaching quality or competency 
[8].   

University of Nottingham Malaysia describe Student Evaluating Teacher as an assessment for an 
individual lecturer in their teaching during a semester. The key role of Student Evaluating Teacher is to 
gather comments on teacher’s teaching during their lecture, tutorial, practical or lab session. Once the 
head of school could see the results of the Student Evaluating Teacher survey results of the teacher, 
they will invite the teacher and discuss with them regarding the score. If the results scored is lesser than 
20, the teacher will be asked to discuss with their line manager. Student Evaluating Teacher scores are 
important as it gives impact on the teacher’s annual review and increment. Besides that, Student 
Evaluating Teacher is also important and plays particularly key role when the teacher applies for 
promotion. In addition to that, Student Evaluating Teacher is also important and play particularly key 
role for confirmation in their employment. The open-ended comments remain confidential to the member 
of staff. Student Evaluating Teacher also gathered to identify the not only the weaknesses of the teacher 
but also the strengths of the teacher that gives more confident. On the other hand, in the University of 
Nottingham Malaysia, Student Evaluating Module is carried out every semester on all the modules. 
Student Evaluating Module is used to evaluate the students’ learning experience over the entire module 
which focuses on the overall learning resources provided to their students and to evaluate the learning 
outcomes of the module. This evaluation is on the module and not the member of staff who taught the 
module in the semester. As discussed earlier, for the Student Evaluating Module, the feedback is 
gathered at the end of the semester. So, any improvements or upgrading of module is carried out at the 
following semester if the module if offered or the following cohort when the same module is offered to 
their students.   

Johnson (2000) also added that Student Evaluating Teacher is used for internal quality assurance 
processes to prove an institution's performance [9]. Students' evaluation of teaching and modules have 
been an important yet controversial tool in the improvement of teaching quality during the last few 
decades [10]. Student Evaluating Teacher and Student Evaluating Module have three primary purposes: 
teaching quality improvements, administrative decision making in appraisal exercises and institutional 
accountability. However, many stakeholders are not convinced of the usefulness and validity of Student 
Evaluating Teacher and Student Evaluating Module [11]. Some question whether student feedback 
questionnaires contribute towards overall teaching quality improvements [10]. Many argue that there are 
other factors unrelated to learning outcomes that predict overall satisfaction in these questionnaires [12] 
such as, gender [13], maturity or academic level of students [14], retaliation from students for low grades 
[15], class size [16] and course content [17] among other factors.   

In this study, we seek to investigate the Student Evaluating Teacher and Student Evaluating Module 
tools in one of private higher learning institutions in Malaysia. Such an investigation will inform academia, 
about the connection between students' evaluations of teaching and actual students’ satisfaction on 
their modules. This paper is beneficial for higher learning institution policy makers and practitioners, not 
only in Malaysia but also all over the world to evaluate and improve the tool used to measure overall 
satisfaction of students as well as teaching and module effectiveness.    

2 METHODOLOGY 
A pilot study was carried out from seventeen different modules from the same cohort, which consist of 
three semesters. Responses were then analyzed using quantitative method. Quantitative research was 
used because it could collect the data from the large samples through proper sampling method in an 
inexpensive way. By convenience sampling, a total of 70 respondents' feedback were collected from the 
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foundation in science group who belongs to the same cohort which consist of 3 semesters. All the 
participants were doing their Foundation in Science in one of the private higher learning institutions in 
Malaysia. Only those above 18 years of age were recruited on a voluntary basis. Participation was 
strictly voluntary, and participants may refuse to participate at any time. All data collected and analysis 
from it will be treated with the strictest confidentiality. Returned survey forms will duly be destroyed upon 
completion of the research project. The collected data was compiled and analyzed statistically to 
uncover the connection between average Student Evaluating Teacher and its effect on the satisfaction 
on the Student Evaluating Module scores. Five-point Likert scale agreement scale was used to measure 
respondents' agreement with various statements.. 

3 RESULTS 
There were five main questions, and three sub-questions were there in the Student Evaluating Teacher 
survey. The students were given a Likert scale. Likert scale is the most widely used approach to scaling 
responses in survey research. A rating scale consist of 5 rating choices with numbers i.e., 5 for Strongly 
Agree, 4 for Agree, 3 for Neutral, 2 for Disagree and 1 for Strongly Disagree. Higher Scores are more 
favourable. The first questions were whether the academicians are good at explaining things, the second 
question is whether the session are well structured, the third question is whether the lecturer is 
approachable, 4 is whether the lecturer conveys enthusiasm for the subject and the fifth question is 
whether the academician sessions encourage the students to study. The students were also given a 
space for them to provide any additional feedback on their academician’s teaching in this space. The 
three sub-questions are whether the academicians gave adequate feedback on their work, the 
academicians made good use of audio-visual materials and finally the third sub-question is whether the 
teacher provides information which is not in the textbooks. Based on the results gathered from 17 
different modules from the same cohort, the aggregate percentage was close to 76% with a response 
rate of 60%. Besides Student Evaluating Teacher tool to evaluate the teachers’ teaching, the school 
also conduct peer-observation session once every few semesters in a year. This will give an addition 
information on the teaching quality for the academicians.   

For the Student Evaluating Module survey, eight main questions and seven sub-questions were asked 
to get the students’ feedback on their module. This feedback will be used during the module review 
process whether to maintain the syllabus and topics or there is a need to upgrade the module. A rating 
scale consist of 5 rating choices with numbers i.e., 5 for Strongly Agree, 4 for Agree, 3 for Neutral, 2 for 
Disagree and 1 for Strongly Disagree used to evaluate the Student Evaluating Module. The first question 
is to evaluate whether the module has provided the student with opportunities to explore ideas or 
concepts in depth. The second question is to evaluate whether the module has challenged the students 
to deliver their best work. The third question is to evaluate whether the module has been well organised 
and has been running smoothly. The fourth question is to evaluate whether the resources in Moodle for 
this module have helped them to complete their work. If the student chooses or selected 'strongly agree' 
or 'strongly disagree' with this statement, the student need to inform the reason. They may even 
comment on the IT the facilities, library resources or lecture recordings. The fifth question is to evaluate 
whether the criteria used in marking their work have been made clear to them. The sixth question is to 
evaluate whether the workload on this module was reasonable for the number of credits. If the student 
selected 'strongly disagree' with this statement, they need to inform why the student do not believe that 
the workload was reasonable. They were also asked if there was too much work involved or was too 
little work involved. The seventh question is to evaluate their overall satisfaction with the module. If the 
student selected 'strongly agree' or 'strongly disagree' with this statement they need to inform why in the 
survey. The last question, which is question 8 is an open-ended question where the student needs to 
use the provided space for any constructive comments about this module. The students were also asked 
how well the module has given them a good understanding of the subject, the pace of the module was 
right, and they learned to apply principles, concepts, generalizations, and theories in the module. Based 
on the results gathered from 17 different modules from the same cohort, the aggregate percentage was 
close to 73% with a response rate of 53%. This shows that Student Evaluating Teacher and Student 
Evaluating Module are closely related in the student’s satisfaction on the overall achievement for a 
module. Besides the Student Evaluating Module results, the school also gets the feedback from the 
external reviewer’s comments by reviewing the module and the academicians’ feedback on the need to 
upgrade or change the syllabus for the module.  
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4 CONCLUSIONS 
Higher learning Institution's decision to use both the Student Evaluating Teacher and Student Evaluating 
Module associate to the students’ performance [18]. By conducting a proper Student Evaluating Teacher 
and Student Evaluating Module evaluation every semester on each module, it helps the faculty to 
maintain a well-documented report on each module offered during the semester and evaluate the 
academicians’ performance who involve in teaching during the semester. Although the higher learning 
institutions have  three primary purposes for conducting Student Evaluating Teacher and Student 
Evaluating Module that is in administrative decision making in appraisal exercises, institutional 
accountability, and teaching quality improvements, but this evaluation also help the faculty to identify 
the student’s frustration or dissatisfaction that could be improved to maintain the name of the higher 
learning institution.  
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Abstract  
The replacement of short and long degrees by bachelor's degrees, under the auspices of the European 
Higher Education Area (EHEA), has been going on for more than eleven years, during which university 
education has undergone an important process of evolution, adaptation and harmonization. Such 
adaptation not only refers to structural changes, but has also promoted changes in the teaching 
methodologies used, taking advantage of the universities' capacity or abilities for technological and 
conceptual innovation. Curricula were revised to focus on the competences to be acquired by students 
and their assessment. Significant progress has also been achieved in the mobility of students, teaching 
and administrative staff and in concepts such as the attention to people with special needs and/or 
equality between persons. The Faculty of Pharmacy of the University of Granada offers the degrees of 
Pharmacy, Human Nutrition and Dietetics and Science and Food Technology, which have passed the 
respective verification and various modifications processes. Due to these procedures, the structure of 
the degrees has been adapted to be properly focused to the respective professions they lead to. 
However, it would be very constructive and promising to create a space for debate that may lead to a 
better connection and cross-cutting between the different subjects, as an intended action to point out 
the importance not only of competent professionals, but also responsible and free citizens, a joint review 
of competences and their evaluation system, etc. The evolution in these years has been profound and 
an enormous effort has been made to incorporate digital technologies into university teaching, thus 
sufficient time has passed to review and be able to improve some aspects, if necessary. The University 
of Granada, through the Quality, Innovation and Foresight Unit and in coordination with the Centre for 
the Production of Resources for the Digital University, has promoted the formation of collaborative teams 
between teaching staff, administration and services staff and students to enhance their digital 
competences. Taking advantage of the impulse of the Teaching Team for Digital Teaching of the Faculty 
of Pharmacy, this communication places a proposal to share the progress achieved and carry out a 
multidisciplinary study of the contents of the Degrees taught at the Centre, improve coordination 
between subjects and assess their competences in each case. The sharing would be done using the 
hybrid virtual-face-to-face congress format. This format allows for greater dissemination and visibility 
while eliminating physical and time barriers and attendance limits. This kind of format also offers a 
greater possibility of incorporating speakers from different universities and professional backgrounds. 
Expert advice on the organization will be searched and acquired before, during and after the congress.  

Keywords: Pharmacy, Human Nutrition and Dietetics, Science and Food Technology, coordination, 
evolution of studies, learning ecology, interdisciplinary care. 

1 INTRODUCTION  
The adaptation of university teaching to the European Higher Education Area (EHEA) and the 
declaration of Bologna was an important boom in the implementation of new strategies. The already 
achieved effort has been maintained to meet the constantly arising challenges after the entry of 
Universities in the European Higher Education Space. University undergraduate studies are generally 
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oriented towards the preparation of the students for their professional activities for, giving priority to 
basic and general training while Master's studies tend to focus on further specialisation (RD 1393/2007).  

In accordance with the legal provisions, the syllabuses of Human Nutrition and Dietetics 
(https://grados.ugr.es/nutricion/pages/titulacion/datos_titulo) and Science and Food Technology 
(https://grados.ugr.es/tecnoalimentos/pages/titulacion/datos_titulo) have 240 credits, which contain all 
the theoretical and practical competences that the student must acquire: Basic aspects of each area of 
knowledge, compulsory or optional subjects, seminars, external internships, supervised work, final 
degree project and other training activities. 

Pharmacy studies have a special legal consideration since the Bachelor's Degree in Pharmacy is 
specifically regulated by a directive 2005/36/EC of the European Parliament and of the European 
Council of 7 September 2005, setting the foundations on training in the field of Pharmacy in the 
European Union. Pharmacy studies are set at a minimum of five years (https://grados.ugr.es/ 
farmacia/pages/titulacion/datos_titulo) (300 credits). At least four years of theoretical-practical training 
and at least six months of practical training must be completed. Current legislation establishes the 
profession of Pharmacist as a regulated profession whose practice, in accordance with the provisions 
of Article 12.9 of Royal Decree 1393/2007 establishing the organisation of official university education, 
requires the possession of the corresponding official Bachelor's degree. The Order CIN/2137/2008 of 3 
July 2008 establishes the requirements for the verification of official university degrees that enable the 
practice of the profession of Pharmacist. 

More than ten years since then, a process of evolution, adaptation and harmonization has been 
continuously implemented, not only related to a structural change, but also promoting changes in 
teaching methodologies, taking advantage of the universities' capacity and advantages/ 
abilities/possibilities for technological and conceptual innovation. In fact, the massive irruption of the use 
of new technologies in teaching is one of the key factors to be analyzed in the evolution of teaching in 
the undergraduate degrees taught at this Faculty.  

According to Spires et al. (2012), this environment is prompting a new learning ecology in which the key 
feature is the simple fact that all students and teachers have access to a mobile learning technology 
device and the access to the Internet. As a result of this access, students and teachers have easy 
access to vast amounts of information and tools for communication (e.g., instant messaging, email, 
desktop video conferencing), productivity (e.g., word processing) and creativity (e.g., for generating 
multimedia presentations, producing digital videos, and computer aided design), as well as different 
types of teaching and learning that these resources offer. However, technological tools and information 
are not always adequately educational. In this sense, educators must provide leadership and guidance 
thus creating new models in which the teacher acts as a  facilitator, coach and  mentor within the new 
learning ecology—moreover as an eye keeper for the grater educational aims to be accomplished.  
Learning ecology integrates formal and informal learning processes and emphasizes on the 
interdependence of the institutional and personal levels of the educational use of emerging ICTs (Barron, 
2006). A critical aspect of educational transformation is the ongoing professional formation of teachers 
aligned with an evolving learning ecology that is currently being prompted by the emerging of innovative 
technologies. 

Taking into consideration the importance of technology for an adequate learning ecology, other aspects 
should be also considered. The analysis of the social demand for all three university degrees, the 
contents of subjects, the relationship between subjects (avoid overlapping), review of evaluation 
systems, laboratory practices, external practices, formal and informal learning, new technologies used 
in classrooms, the future of the professions and their relationship with companies and the health system 
will be studied. The exchange of opinions will be carried out  using the hybrid virtual-face-to-face 
congress format. This format allows greater dissemination and visibility while eliminating physical and 
time barriers and attendance limits. It  also offers a greater possibility of incorporating speakers from 
different universities and professional backgrounds. 

This congress will allow spreading the teaching activity between participants and making expertise 
opinions accessible to all sections involved. Conclusions drawn from the meeting will help in the design 
of new teaching strategies and in the design of renewed curricula. 
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2 METHODOLOGY 

2.1 Target subjects 
Undergraduate students and teachers of Degrees of Pharmacy, Human Nutrition and Dietetics, Science 
and Food Technology, of University of Granada and of any other partner university in a model of inter-
university campus will be included facilitating the exchange of their points of view and experiences. The 
efforts will be centred on enrolling a wide and diverse population of students and teachers and identifying 
ways that will help enhancing their learning experience in all three Degrees. Members of administrative 
staff, responsible for the adequate achievement in terms of infrastructure and material resources, will 
also participate to provide useful information of this sector. Alumni and professional associations will 
also be invited to the debate. 

2.2 Work plan 
The exchange will be carried our using the hybrid virtual-face-to-face congress format. This format is an 
effective way to create a two-way conversation between presenters and participants via a web-based 
platform. The webinars are intended to encourage the exchange of ideas, build potential collaborations 
across multiple disciplines, enable the participation and the exchange of knowledge in the development 
of the studies that are the subject of the meeting.  

The work plan from of the organisation of the tasks, timetable, registrations, development of the 
sessions, etc. is based on the literature available online (Fadlelmola 2019, Pacchioni 2020) and will be 
developed in phase 1, phase 2 and phase 3 as follows: 

PHASE 1. Prior to the conference. 

1 To prepare the road map: Teamwork and division of tasks, a motivated and well-organized team 
is key to the success of the conference 

2 Initial organization will be done, including specification of the target audience, search for a 
characteristic logo of the meeting, determination of the need for the event, other organization 
tasks  (requesting permissions, communication with speakers), timetable (key dates). 

3 Draft programme: duration, structure, guest speakers, opening and closing talks, simultaneous 
round tables, etc. 

4 To select a video conferencing platform. 
5 Sponsorship and funding. 
6 To disseminate the brand image on social networks. 
7 Development of the website. 
8 Preparation of the application forms. 

PHASE 2. During the conference 

1 video conference must be accessible by all registered participants a few minutes prior to the 
beginning of the conference. 

2 Technical support must be available. 
3 Call for abstracts for oral presentations or online posters will be promoted via various social 

media, including Twitter, Facebook, LinkedIn and Instagram, Telegram as well as emails. 
4 Voting and polls will be held on the various activities. 

PHASE 3. After the conference 

1 Certificate generation. 
2 Publication of abstracts and/or e-book edition. 
3 Publication of the highlights of the most outstanding interventions.  on the website of the 

conference 
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3 RESULTS AND DISCUSSION 

3.1 Studies of Pharmacy 
It is important to recognize that traditional pharmacy services such as counselling, health screening or 
medication reconciliation is a valuable contribution to the public healthcare system. However, 
pharmacist's contribution to the health system goes beyond that. In fact, the role of pharmacists has 
been changing globally over the past 30 years, moving away from a technical dispensing role to a more 
holistic cognitive participation optimizing the totality of the competencies acquired during basic and 
advanced training. Pharmacists are involved in the development of new medicines, improvement of 
existing ones and reassuring their adequate use. Adding this specific expertise in medicines and their 
use to their generic communicative skills reinforces their unique contribution to patient care (Tsuyuki, 
2019). The continuous insight of pharmacists into the development and use of medicines, the mainstay 
of maintaining health in today’s 21st century, is well documented in the Royal Pharmaceutical Society 
of Great Britain’s 2014 publication “New Medicines, Better Medicines, Better Use of Medicines” and 
Canada’s “Blueprint for Pharmacy” (2019). 

The causes for this change are multifactorial and include the increasing needs and demands of an 
ageing population, the sustainability of the traditional physician–nurse health care staff, the increasing 
use of pharmacological approaches as the mainstay of disease management and the efficient and 
effective health care budgets (de Barra et al, 2018). The participation of pharmacists in direct patient 
care has increased markedly. Understanding the development of clinical pharmacy helps establishing 
new models of team-based care, particularly for older populations suffering from many co-morbidities 
and receive numerous medications (Carter, 2016). 

Unless we continue using our scientific knowledge to sustain these important tenets of health care, 
professor´s role will diminish in the future.  

The training of our students together with continuous study and research by the professors involved is 
a key point that needs continuous review. 

3.2 Studies of Human Nutrition and Dietetics 
Nutritional science studies the physiological process of nutrition (primarily human nutrition), interpreting 
the nutrients and other substances in food in relation to maintenance, growth, reproduction, in health 
and disease (Moffarian et al, 2018). Its main concern is the public health problem of ensuring nutritional 
adequacy and, as in many other sciences, the prevention of to the problems that arise. 

This science is undergoing a rapid, continuous evolution. For this reason, reflection and revision of the 
contents of this university degree is necessary and urgent. 

Modern nutrition science is young and constantly changing. It has been less than one century since the 
isolation of the first vitamin, in 1926. The first half of the 20th century has focused on the discovery, 
isolation, and synthesis of essential micronutrients and their role in deficiency diseases. This created a 
strong urge including nutrient focused approaches for research, guidelines establishment, and policies 
to address malnutrition. This approach was extended to address the rising prevalence of diet related 
non-communicable diseases—focusing on total fat, saturated fat, or sugar consumption rather than 
overall rating of diet quality (Moffarian et al, 2018). Recent advances in nutrition science have shown 
that foods and diet patterns, rather than nutrient focused metrics, are able to explain the effects of diet-
related metabolic diseases. Lower income countries are challenged by a  a growing “double burden” 
(combined undernutrition and noncommunicable diseases) (Popkin, 2006). 

Nutrition policies should prioritize food based dietary targets, public communication of trusted science, 
and integrated policy, investment, and cultural strategies to create a systemic change in several levels 
including multiple organizations and environments. 

Creative and innovative proposals are needed to bring the training of our students closer to the current 
challenges of nutrition science. 

3.3 Studies of Science and Food Technology  
Food science is defined as "the discipline in which the engineering, biological, and physical sciences 
are used to study the nature of foods, the causes of nutrient deterioration, the principles underlying food 
processing, and the improvement of foods for the consumers" (Heldman, 2006). 
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The science of food combines food science, food technologies, and their applications across the food 
industry. The comprehensive curriculum gives students solid knowledge in areas such as chemical 
changes occurring during food processing, microbial safety and maintenance of food products, food 
experimentation and development of innovative and sustainable food products. Moreover it focused in 
creating food products for special populations (such as newborns, children, and adults with special 
needs, and diabetics) and the regulation of food for consumers and how to ensure environmentally 
friendly food production is also studied. 

Food science and technology is subject to continuous challenges to enhance the sustainability, nutrition, 
safety, and accessibility of the global food supply. It is the responsibility of all members of the science 
of food profession, academics and students to reflect on how to achieve the best university education 
in the field. 

4 CONCLUSIONS 
The undergraduate degrees implemented at the University of Granada and taught at the Faculty of 
Pharmacy (Degrees of Pharmacy, Human Nutrition and Dietetics, Science and Food Technology have 
undergone a continuous evolution process since their implementation in 2010, following the progressive 
harmonization of university systems required by the process of construction of the EHEA. This change 
does not only concern the structural level but also an enormous effort has been made to incorporate 
digital technologies into university teaching, taking advantage of the university capacity for technological 
and conceptual innovation and their strengths. Taking into account all the inevitable changes towards 
an improvement of teaching methodologies in the three Degrees it seems highly advisable to open a 
space for debate and exchange expert opinions of the different sectors of the university: professors, 
students and administration staff. It is an opportunity to put together new ideas, experiences and 
concerns with the aim to revise the advances already achieved and the goals to be accomplished. 
Specifically, several  aspects will be considered: The analysis of the social demand for all three university 
degrees, the contents of subjects, the relationship between subjects avoiding overlapping, evaluation 
systems, laboratory practices, external practices, formal and informal learning, new technologies used 
in classrooms, the future of the professions and their relationship with companies and the public health. 
The exchange will be done using the hybrid virtual-face-to-face congress format, which permits greater 
dissemination and visibility while eliminating physical and time barriers and attendance limits 
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BLENDED LEARNING FOR COMPETENT LEARNING: AN 
EMPIRICAL CASE STUDY OF "GAMIFICATION IN EDUCATION" FOR 

THE PROMOTION OF THE KEY COMPETENCE "SENSE OF 
INITIATIVE AND ENTREPRENEURSHIP" 

S. Patera 
Università degli Studi Internazionali di Roma (ITALY) 

Abstract 
The unprecedented situation occurring with the COVID-19 pandemic has generated a significant impact 
in education. Faced with this crisis, a new educational challenge has aimed at furthering both blended 
teaching methods and summative and formative assessment methods for fostering “competence based” 
and “learner centered” meaningful learning. The research question underlying this contribution is: 
“Which theoretical and methodological criteria are useful for designing a blended learning experiences 
based on Gamification in Education (GiE) able to encourage meaningful learning in Higher Education 
students?” This contribution aims to present the case study of the Salesian Polytechnic University of 
Ecuador (UPS-E), which, thanks to a research-intervention project called "Game-Lab" funded from own 
resources, has designed a Blended Learning tool with GiE for enhancing students' sense of initiative 
and entrepreneurship competence. Starting from "Game-Lab" project, UPS-E has carried on a process 
of both theoretical reflection and renewal of teaching and evaluation practices finalized to develop a 
Blended Learning tool based on GiE. Initially, the main literature on Blended Learning was analyzed 
considering the main meta-analyses suggesting some useful criteria for planning and evaluating blended 
learning experiences. Subsequently, the literature on GiE was analyzed coherently with a socio-
constructivist approach. In light of these two levels of theoretical analysis, professors participating in the 
"Game-Lab" project had carried out a participatory evaluation process through a Delphi analysis 
technique. This process has aimed at defining shared criteria both for planning a blended learning tool 
based on GiE and summative and formative assessment of the "sense of initiative and entrepreneurship" 
competence. This competence has been developed in the blended learning tool based on GiE. In terms 
of results, we present, Epistemological viewpoint: (A concise overview of the thematic literature on both 
“Blended Learning” and “Gamification in Education - GiE" is presented, aimed at defining main criteria 
for design and evaluation of blended learning tool with GiE); Methodological viewpoint: (The participatory 
evaluation process with all professors participating into "Game-Lab" project carried on through a Delphi 
analysis technique for the definition of a shared conceptual framework on the "sense of initiative and 
entrepreneurship" competence chosen for blended learning with GiE); Phenomenological viewpoint: 
(Main pedagogical criteria for design and evaluation of blended learning experiences; A summary 
exploration of the literature on GiE; The framework of the transversal competence “Sense of initiative 
and entrepreneurship” (Entrecomp 2016) [1] recalibrated by the professors at the end of the participatory 
evaluation process thanks to Delphi analysis technique; A proposal of hetero-assessment and self-
assessment tools of the “Sense of initiative and entrepreneurship” competence chosen for blended 
learning with GiE tool). In conclusion, “Game Lab” tool has been designed in a socio-constructivist 
perspective for fostering meaningful and playful learning in Higher Education students. Learning 
outcomes fostered by “Game Lab” tool can be evaluated in both a formative and a summative viewpoint 
with reference to “Sense of initiative and entrepreneurship" key competence. 

Keywords: competence, blended learning, gamification in education, participatory evaluation. 

1 INTRODUCTION  
The unprecedented situation occurring with the COVID-19 pandemic has generated a significant impact 
in education. Faced with this crisis, a new educational challenge has aimed at furthering both blended 
teaching methods and summative and formative assessment methods for fostering “competence based” 
and “learner centered” meaningful learning. The research question underlying this contribution is: 
“Which theoretical and methodological criteria are useful for designing a blended learning experiences 
based on Gamification in Education (GiE) able to encourage meaningful learning in Higher Education 
students?” This contribution aims to present the case study of the Salesian Polytechnic University of 
Ecuador (UPS-E), which, thanks to a research-intervention project called "Game-Lab" funded from own 
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resources, has designed a Blended Learning tool with GiE for enhancing students' sense of initiative 
and entrepreneurship competence. 

2 METHODOLOGY 
Starting from "Game-Lab" project, UPS-E has carried on a process of both theoretical reflection and 
renewal of teaching and evaluation practices aimed at developing a Blended Learning tool with GiE. 
Initially, we analyze the main literature on Blended Learning considering the main meta-analyses 
suggesting some useful criteria for planning and evaluating blended learning experiences. 
Subsequently, we analyze the literature on GiE coherently with a socio-constructivist approach. In light 
of these two levels of theoretical analysis, researchers of UPS-E and external ones with professors too 
participating in "Game-Lab" had carried out a participatory evaluation process through a Delphi analysis 
technique. This process has aimed at defining shared criteria both for planning a blended learning tool 
based on GiE and summative and formative assessment taking into account the "sense of initiative and 
entrepreneurship" competence addressed by relevant documents produced by main International 
Organizations. Educational activities for the development of this competence has been designed in the 
blended learning tool based on GiE 

3 RESULTS 
In this paragraph, we present main results for the 3 considered viewpoints 

3.1 Epistemological viewpoint  
Main results from sub-subsections 3.1.1 and 3.1.2 analyses aimed at defining main criteria for the design 
and evaluation of the blended learning tool based on GiE. 

3.1.1 A concise overview of the thematic literature on “Blended Learning”  
The most significant meta-analyses both on the effectiveness of blended learning and on design, 
teaching and evaluation in educational contexts supported by ICT offer some clear indications. In this 
regard, we compared the main meta-analyses in order to offer a synoptic and more complete 
epistemological and methodological perspective. In fact, this comparison made it possible to analyze, 
in a diachronic key, the most relevant aspects for the studies considered for this purpose. In relation to 
this work, moreover, this comparison has made it possible to formulate some criteria for the design and 
evaluation in blended learning contexts. Preliminarily, due to a considerable debate on the subject, the 
first meta-analyses of the nineties of the last century are highlighted [2] [3] [4] and then those of the first 
years of the 2000s characterized by more robust methodological studies. It should be noted that 
Cavanaugh's work as well as the first meta-analyses on the subject focused mainly on K-12 students 
[5] [6]. The meta-analysis by Cheung and Slavin [7], although referred to K-12, has the merit of dispelling 
the myth of the beneficial effects of educational technologies tout court. Starting from these first results, 
the milestone works carried out in the last decade, among others, by Bernard and Means highlight the 
educational effectiveness of blended learning interventions compared to exclusively traditional or 
technological ones. Bernard's significant work [8] is based on a meta-analysis published in 2004, then 
resumed and deepened in 2014, starting also from the evidence provided by the two works of Means 
[9] [10]. Bernard's first meta-analysis [8], based on 232 studies, states that it is not reasonable to 
suppose an alleged a priori efficacy of learning technologies applied to learning, finding, in this regard, 
an effect size almost zero. Learning technologies are effective due to a more general and coherent 
planning / evaluation of educational activities in different contexts. The effectiveness of blended learning 
depends, according to the author, on many factors not considered in the previous meta-analyses as 
significant moderator variables. These factors are crucial in evaluating the effectiveness of learning 
technologies. Among the many, Barnard's meta-analysis highlights the quality of educational planning, 
the authentic involvement of students, the active support from the providing organization, etc. These 
preliminary indications have contributed to smoothing out the debate between proponents and 
detractors of learning technologies starting from the fact that, according to Bernard, the studies carried 
out up to that point had numerous methodological limitations. In terms of overall results, Bernard 
nevertheless supports the importance of: encouraging students in lifelong, lifewide, lifedeep learning 
initiatives; making students accountable for their learning; encourage the development of relational 
skills; make students aware of the importance of ICT as a tool and not as an aim of learning; make 
students aware that the problems faced in the school context are solved thanks to the skills acquired in 
extra-curricular and broader social contexts. In any case, Bernard emphasizes the fact that the 
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effectiveness of the use of ICT in improving the teaching-learning relationship depends on the quality of 
the pedagogy used (epistemology and methodology, theory and teaching). A further result achieved by 
this meta-analysis highlights that the inclusion of multiple media in the same educational project does 
not seem to bring further and incremental advantages in terms of greater learning effectiveness. Based 
on the important evidence that emerged from Barnard's work, the milestone meta-analysis carried out 
by Means in 2009 on 51 studies [10], on behalf of the U.S. Department of Education, confirms the 
presence of few rigorous studies from a methodological point of view. The first synthetic result of this 
meta-analysis refers «students in online learning conditions performed better than those receiving face-
to-face instruction» (p. ix) [11]. After the publication of the Means report in 2009 (and the release of 
September 2010) the debate in the context not only in the United States has expanded [12] accepting 
the evidence that blended learning is more effective (effect size = +0.24) net of certain conditions such 
as those reported in the results produced by Barnard and Means studies’. In summary: «In many of the 
studies showing an advantage for online learning, the online and classroom conditions differed in terms 
of time spent, curriculum and pedagogy. It was the combination of elements in the treatment conditions 
(which was likely to have included additional learning time and materials as well as additional 
opportunities for collaboration) that produced the observed learning advantages» (p. xviii) [11]. Following 
the debate triggered by the evidence provided by the aforementioned Means’ report [10] detailed with a 
2013 release [11], Bernard carries out a new meta-analysis by inserting the blended learning construct 
[13]. In summary, the results of these two significant meta-analyses agree on many of the open 
questions specifically, on the fact that students who use online learning tend to perform better than those 
who receive face-to-face instruction. Due to the results of these two meta-analyzes, it is useful to 
emphasize, however, that effectiveness must be assessed on the basis of a design and formative 
evaluation model adapted to the contexts and profiles of students as well as to the different levels of 
education. In a nutshell, the indications provided by the meta-analyzes concern not only the way to 
design blended learning interventions but the ways to improve the evaluation and self / hetero / co-
evaluation processes in the framework of formative evaluation [14].  

3.1.2 A concise overview of the thematic literature on “Gamification in Education” (GiE 
For the purposes of the work presented here, among the meta-analyzes considered in reference to 
gamified learning, one of the most important studies by Yildrim and Sen [15] on 45 experimental results 
is highlighted. This study highlights that not all gamification-learning activities are effective a priori. From 
this point of view, the importance of investigating which factors qualify gamified learning experiences is 
underlined, starting from the analysis of interventions carried out in this way. As Sailer and Homner [16] 
underline, gamification Intended as "the use of game design elements in non-game contexts" (p. 9) [17] 
has recently entered the scientific debate and in the pedagogical one too [18] [19] [20]. In this regard, 
the authors refer to the theories of Landers [21] which identifies 4 essential aspects of gamified learning: 
instructional contents; behaviors and attitudes; game characteristics; learning outcomes. Starting from 
a reflection on Landers' theories, the results of this first meta-analysis carried out by Sailer and Homner 
[16] confirm the scarcity of scientific evidence capable of predicting which aspects can guarantee 
effective learning in gamified learning. What seems to be a factor capable of improving the effectiveness 
of educational activities (including those of gamified learning) is the reflective dimension on learning 
processes (meta-cognition) activated using continuous feedback activated by the teacher. Regarding 
the effectiveness of Gamification in Education, the meta-analysis carried out by Sailer and Homner [16] 
on 38 scientific articles highlights some interesting aspects, including: the confirmation of positive effects 
of gamification, albeit reduced, on cognitive, motivational, and behavioral learning outcomes. The 
authors also highlight how gamification improves motivational and behavioral learning outcomes 
achievable through learning experiences that mix the collaborative and competitive dimension. Among 
the moderators able to improve behavioral learning outcomes, they highlight “Inclusion of game fiction” 
and “social interaction”. In summary, the authors underline that an aspect not yet investigated relates to 
which moderators are able to improve cognitive learning outcomes. Starting from what emerged from 
these two meta-analyses, the meta-analysis carried out, among others, by Huang, Ritzhaupt and 
Sommer [22] on 30 studies, delves into the aspects of gamified learning in formal educational settings 
on student learning outcomes. The merit of this meta-analysis is to identify the design elements (e.g., 
leaderboards) that make the learning of students involved in gamified learning more effective. Among 
the most relevant moderators analyzed, there are student classification (e.g., undergraduate) and 
subject area (e.g., mathematics). Due to the lack of empirical research regarding educational 
interventions with gamification, also in 2020, the meta-analysis by Bai, Hew, Huang [23] carried out on 
30 independent educational interventions should be noted. As a preliminary, this paper, while 
highlighting the positive aspects of gamification in promoting student involvement, highlights some 
controversies in the literature about the effectiveness of this method. The first significant result shows 
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an overall significant medium effect size in favor of gamification over learning without gamification. 
Specifically, these authors identify four reasons for learners' enjoyment of gamification: gamification can 
foster enthusiasm; gamification can provide feedback on performance; gamification can fulfill learners’ 
needs for recognition; gamification can promote goal setting, and two reasons for their dislike of 
gamification. In summary, this important work shows that gamification can actually improve students' 
learning only planning short-term interventions. Although Wang, Nah, Fui-Hoon, Shen [24] agree with 
previous meta-analyses that gamified education can improve student engagement, they state as 
evidenced by previous meta-analyses, that effectiveness depends on use of specific gamification design 
elements. As in the case of blended learning, this significant aspect calls into question the quality of the 
planning carried out by teachers in the implementation of gamified education interventions. Finally, also 
due to the perspective of Sailer and Homner [16], this meta-analysis also confirms that in relation to 
cognitive learning outcomes, scientific evidence still does not clarify the effectiveness of gamified 
education on this aspect. With reference to the aims of the work presented here, from an educational 
perspective, it is essential to underline that being a circular process gamified learning is an experiential 
learning in real-virtual contexts where experience and reflection allow reaching increasing levels of 
learning. In fact, the educational dimension of the game considers the action, on the feedback of the 
game that activates the meta-cognitive reflection processes [25]. 

3.2 Methodological viewpoint 
The results addressed from the literature analysis on Blended Learning (sub-subsection 3.1.1) and 
Gamification in Education (sub-subsection 3.1.2) provided theoretical and methodological knowledge 
useful for starting an informed process of participatory evaluation [26] among researchers of UPS-E, 
external ones and professors too involved in the "Game-Lab" project. In this way, they had theoretical 
and methodological frameworks both to start the participatory evaluation process and for the design and 
evaluation activities of GiE in blended learning for the development of “sense of initiative and 
entrepreneurship”. 

3.2.1 Triangulation of perspectives: The main documents produced by international 
organizations on the "sense of initiative and entrepreneurship" competence 

Therefore, for the purposes of the concerted definition between among researchers of UPS-E, external 
ones and professors too of the "spirit of initiative and entrepreneurship" competence framework for 
"Game-Lab", a process of triangulation of perspectives was carried out according to the principles of the 
Fourth Generation Evaluation [26] [27] [28] [29]. As Scriven [30] points out, participatory evaluation 
represents a means and an end to agree on different perspectives involved in the project. Specifically, 
the triangulation of perspectives is necessary in order to share a “spirit of initiative and entrepreneurship” 
competence framework for “Game-Lab”. The participatory evaluation process based on the triangulation 
of perspectives took into account: Criteria oriented to international standards (EntreComp); Criteria 
oriented towards the objectives of the “Game-Lab” project financed by UPS-E; Contextual criteria 
expressed by the professors participating in the "Game-Lab" project. Taking into account this 
triangulated perspective, the participatory evaluation process with all researchers of UPS-E, external 
ones and professors was developed in two distinct but connected steps. The first step had the objective 
of deepening a comparison of the main documents produced by international organizations on the 
"sense of initiative and entrepreneurship" competence in order to identify a framework consistent with 
what is present at international level. This systematic analysis aimed to: Compare the main documents 
produced by International Public Organizations in the Europe and Latin America; Describe, in a synoptic 
perspective, the constitutive aspects (common and different) of the documents obtained through the 
analysis; Choose an epistemological, methodological and operational framework to use this 
competence in the design and evaluation of gamified learning activities for "Game-Lab" project. From a 
methodological point of view, we proceeded by identifying: time criterion to narrow the search: 
documents produced during the last 20 years; relevance criterion for identifying international 
organizations: those that have the theme of education and training in their mission: European 
Commission, OECD, UNESCO, OEI; heuristic criterion for the choice of sources to analyze: those that 
dealt directly with the “sense of initiative and entrepreneurship” competence: European Commission (3 
sources), OECD (3 sources), UNESCO (1 source), OEI (1 source). This search found 8 documents 
responding the mentioned criteria.  

3.2.2 Participatory evaluation through Delphi technique 
Based on the results of the systematic analysis (sub-subsection 3.2.1), a participatory meeting was held 
with researchers of UPS-E, external ones and professors too in order to jointly analyze the 

1400



 

 

epistemological and methodological frameworks for this competence taking into account the objectives 
of the project too. The output of the participatory meeting made it possible to identify a useful framework 
for justify the design of gamified blended learning activities aimed at promoting the "sense of initiative 
and entrepreneurship" competence. Among the 8 documents proposed and discussed in the 
participatory meeting, the professors choose to adapt to their context “The European Entrepreneurship 
Competence Framework – EntreComp” [1] [31]. EntreComp defines entrepreneurship as “The capacity 
to act upon opportunities and ideas, and transform them into value for others. The value that is created 
can be financial, cultural or social” (p. 4) [1]. EntreComp identifies 3 competence areas each of them 
contain 5 competences, and together these make up the 15 competences that create an entrepreneurial 
mindset (p. 5) [1]. For the purpose to adapt the EntreComp Framework to the UPS-E context, in the 
second step a Delphi analysis technique [32] was carried out aimed at the definition of a shared 
conceptual framework on the "sense of initiative and entrepreneurship" competence for blended learning 
with GiE activities. In fact, after the identification of EntreComp, the second level of analysis has had the 
objective of defining by groups of international experts on the subject the main competences that are 
priority within the EntreComp framework to project training games in the “Game-lab” project. This 
analysis has been developed in 3 phases: 1) Validity of the instrument with 3 experts; 2) Study execution 
(expert judgment) with 15 international experts; 3) List of priority competencies for the “Game-lab UPS” 
and second review by experts (Table 1). Based on the 15 EntreComp competencies and with the 
intention of allowing the prioritization and valuation of the main items, a questionnaire with 15 questions 
(one per competence) is carried out, with the option of answering on a 10-level Likert scale, being the 
minimum value (1) “totally dispensable” and the maximum value (10) “totally indispensable”. The 
questionnaire, in the pilot test phase, was developed in August 2017 and was validated through a 
judgment of 3 experts, taking into consideration their evaluation in: appearance, construct, content and 
criteria. The result of the inter-rater agreement test for instrument validity shows a high Cohen's Kappa 
(.951), so it is understood that any degree of agreement ≥ .700 is an acceptable result. The 
questionnaire, designed on the Google Docs® digital platform, is self-compiled and contains 15 
questions in total, one for each competence of EntreComp. The study was carried out in September 
2017. The 13 experts identified for the study have been selected with the criteria of: "belonging to a 
public / private organization of international prestige that works in the field of competition" spirit of 
initiative and entrepreneurship”. 

Table 1. Expert judgment results. 

Competence x̅ σ σ2 Hierarchy 
Spotting opportunities 9 1.211 1.466 4 
Creativity 8.692 1.505 2.266 12 
Vision 8.846 2.258 5.1 9 
Valuing Ideas 8.923 2.639 6.966 7 
Ethical and sustainable thinking 8.846 2.338 5.466 10 
Self-awareness and self-efficacy 9 2.422 5.866 5 
Motivation and perseverance 9.461 0.408 0.166 2 
Mobilising resources 8.461 1.329 1.766 14 
Financial and economic literacy 7.923 1.643 2.7 15 
Mobilising other 8.692 1.048 1.1 11 
Taking the initiative 8.692 1.834 3.366 13 
Planning and management 9.307 0.752 0.566 3 
Facing uncertainty, ambiguity and risk  8.846 1.032 1.066 8 
Working with others 9 1.861 3.466 6 
Learning through experience 9.615 0.816 0.666 1 

Delphi’s results has contextualized which of the 15 EntreComp competencies need to be considered 
the most importance ones for the “Game-lab” project, taking into account their prioritization (table 1). 
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3.3 Phenomenological viewpoint 
Taking into account the mid-term results carried out for the previous stages (sub-subsections 3.1.1, 
3.1.2, 3.2.1, 3.2.2) we present the main outputs of this paper. 

3.3.1 Main pedagogical criteria for design and evaluation of blended learning experiences;  
Following the consideration on the results of the main meta-analyses presented, we present some 
criteria for the design and evaluation in blended learning mode [33]. 

ª Design 
1 Carry out an educational planning / evaluation suitable for both face-to-face and blended learning; 
2 Carry out professional training in teachers on: technological skills; digital skills; active teaching 

methodologies for effective competence based educational planning / evaluation; 
3 Strengthen the role of support, guidance and tutoring; 
4 Increase the involvement of the organization in which these projects are carried out; 
5 Promote opportunities for co-planning between designers in educational field and technologists; 
6 Define instructions for the "use of computer-based instruction" technological environment; 
7 Prefer the instructions given both online and face-to-face; 
8 Consider additional time for blended learning activities in planning, teaching in assessment; 
9 Paying attention to the design phase of the intervention is more important than the question of 

which media to choose and its characteristics "use of systematic instructional design" 
10 Prefer media that support and promote interaction; 
11 Consider that the inclusion of multiple media in the same educational project does not seem to 

bring further and incremental advantages in terms of greater learning effectiveness; 
12 Arrange for the use of supplementary video materials (Supplementary one-way video materials); 
13 Arrange for the realization of artifacts (authentic tasks) of the students; 
14 Prefer collaborative learning activities for small groups within online learning environments; 
15 Students who work online spend more time deepening content and processing assignments than 

those who work only face-to-face and face-to-face; 
16 The presence and use of active learning (for example the PBL) with collaboration between 

students is a fundamental criterion; 
17 Promote the development of socio-affective-relational skills; 
18 Making students accountable for their learning; 
19 Make students aware that the problems faced in the school context need to be solved thanks to 

the skills acquired, in extra-curricular and more broadly social contexts; 
20 Consider inclusion and access issues for different types of students. 

ª Evaluation 
1 Development of a valid theoretical and methodological framework for the design and evaluation 

of blended learning from an evidence-based research perspective; 
2 Use of moderator variables influencing the identified effects; 
3 Use of rigorous research and evaluation models; 
4 Inclusion of (fine-grained) data from the online interactions of the participants in the research; 
5 Carrying out research on effectiveness and efficiency with regard to the costs of blended learning; 
6 Considerations on the type of the activities with respect to the overall educational project; 
7 More in-depth exploration of students' motivations; 
8 Use of an initial student profiling; 
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9 Enhancement of reflective processes not only on what has been learned but mainly on how it has 
been learned and on the learning strategies used (formative evaluation); 

10 Elements such as videos and quizzes do not better how much students learn in blended learning. 

3.3.2 A summary overview of scientific literature on GiE 
Starting from the main results (sub-subsections 3.1.1, 3.1.2, 3.2.1) of this research activity, we present 
a specific deepening of the literature on how to categorize game elements to find useful information in 
the design and evaluation of educational activities based on gamification in real and virtual contexts, as 
proposed in the "Game-Lab" project funded by the UPS-E. This deepening was carried out in 6 search 
engines (ACM Digital Library, IEEE Xplore, ScienceDirect, Scopus, Springer Link, Eric and Google 
Scholar) using the keywords: "gamification", "gamify", "gameful", " learning "" e-learning "and" education 
". In terms of results, useful for the specific purpose of the project, the systematic analysis of the literature 
made by Innocenzi [34] on 40 scientific productions up to 2016 leaves useful indications on how to 
categorize the elements of the game considering the use of the MDA [35]: 1) The game mechanics 
implemented; 2) The dynamics of the game; 3) The platform chosen to implement gamified learning; 4) 
The implementation system and the evaluation of the results. This categorization can be useful for 
design GiE activities in blended learning contexts. 

3.3.3 The framework of the transversal competence “Sense of initiative and entrepreneurship” 
(EntreComp) recalibrated by the professors at the end of the participatory evaluation 
process thanks to Delphi analysis technique;  

The contextual of EntreComp’s competences are presented in order of hyerarchization considering the 
results reported in table 1: Spotting opportunities; Creativity; Vision; Valuing Ideas; Ethical and 
sustainable thinking; Self-awareness and self-efficacy; Motivation and perseverance; Mobilizing 
resources; Financial and economic literacy; Mobilizing other; Taking the initiative; Planning and 
management; Facing uncertainty, ambiguity and risk; Working with others; Learning through experience. 
Starting from here, professors had the opportunity to contextualize that competencies taking into 
account local and cultural needs and use. 

3.3.4 A proposal of hetero-assessment and self-assessment tools of the “Sense of initiative 
and entrepreneurship” competence chosen for blended learning with GiE tool. 

Considering the contextualized competences resulted from the initial EntreComp framework, professors 
had set up rubrics and formative evaluation tools for gamified learning activities in blended learning 
contexts. Undoubtedly, the results obtained (sub-subsections 3.1.1, 3.1.2, 3.2.1, 3.2.2) are useful for 
the design and evaluation of gamified learning in blended learning. From this perspective, the authentic 
tasks proposed triggered by problem situations and the ways to carry them out can be evaluated as 
authentic products useful for the achievement of learning outcomes corresponding to the outgoing 
competence profile. The mastery of skills (characterizing and transversal) ultimately presupposes 
contexts in which problem-situations (game dynamics) can arise that require competent action and that 
are also found outside the educational context, in real life [36]. 

4 CONCLUSIONS 
Based on the three levels of results (literature on blended learning – sub-subsection 3.1.1; literature on 
gamification in education – sub-subsection 3.1.2; Documents of International Organizations – sub-
subsection 3.2.1; Triangulation of viewpoints through participatory meeting, Delphi technique – sub-
subsections 3.2.2), “Game-Lab” tool has been designed in a socio-constructivist perspective for 
fostering meaningful and playful learning in Higher Education students. Learning outcomes fostered by 
“Game Lab” tool can be evaluated in both a formative and a summative perspective with reference to 
“Sense of initiative and entrepreneurship” key competence [37]. 
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Abstract 
The unprecedented events of early 2020 have pushed librarians and information scientists to stretch the 
limits of educational technology. Changes that are being made are likely to be sustained as we move 
forward and continue to embrace new technologies and use existing technologies in new ways. This 
paper reports on the repurposing of a born digital humanities platform to support e-portfolios in our 
Masters of Management in Library and Information Science (MMLIS) program at the University of 
Southern California to produce robust, sustainable, and useful e-portfolios that will facilitate our alumni 
in their job search and beyond. Additionally, the team has found many other uses for the platform 
including virtual exhibits, digital archiving, and scholarly digital publications.  

Keywords: Open educational resources, innovation, technology, digital humanities, e-portfolios, 
emerging technologies. 

1 INTRODUCTION 
Educational technology has been growing exponentially for well over a decade and information 
scientists, educators and administrators all value the importance of robust and sustainable tools for e-
learning projects and experiences. This group from the Masters in Management and Library Science 
(MMLIS) degree program at Marshall School of Business at the University of Southern California (USC) 
has a relevant practice of using an Open Education Resource (OER) for improving the e-learning 
projects and experiences that serves the MMLIS program in the Capstone course, internally as the end 
of program assessment tool, as a career search resource for students and as an sustainable tool for 
digital humanities projects, virtual exhibits, digital archiving, and career tracking. 

The objective of this paper is to share the experience of how faculty librarians at the University of 
Southern California (USC) found unconventional uses for an OER called Scalar to meet several different 
needs during the pandemic. Scalar was built as a digital humanities platform allowing researchers to 
write digitally native, self publish their work and highlight their careers. During the pandemic the faculty 
librarians at USC found innovative ways of using this free software to bridge the gap of campus closing 
and moving classes, events, e-portfolios, and exhibits into the online environment seamlessly.  The first 
and most robust example we will share is switching our MMLIS program's e-portfolios from a document 
management software to Scalar, we will then offer other examples of how we used Scalar for other 
planned on-campus events and projects. 

This presentation and paper will describe and demonstrate in detail how the MMLIS Capstone course 
uses the e-portfolio to be born digital in the OER Scalar digital humanities software that changed the 
utility of how graduate students showcase, publish, and highlight their work during and beyond our 
program. Multiple perspectives form a compelling success story of how to leverage innovative OER's to 
benefit stakeholders. Additionally, examples of using the Scalar software as a tool for online exhibits, 
digital native publishing, online learning objects, presentations and instructional sessions will be offered.  

The team recommends switching from using a document organizing software that was not user friendly, 
visually unattractive, and not particularly useful beyond the course to a dynamic digital humanities OER 
that builds media rich, visually appealing content, and can be retained by the students beyond 
graduation which benefits all stakeholders. Additionally, the Scalar software allows users to follow and 
highlight their careers as they progress, publish digitally, and create virtual exhibits, all beyond the 
software's intended use to write in a digitally native program. 

Additionally there are innovative examples of how to use this free OER in unconventional ways including 
e-portfolios, virtual resumes, virtual exhibits, career mapping and progression, training manuals, digital 
archiving, budget tracking, e-books, instructional sessions, learning objects, and born digital publishing. 
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From our alumni, "the creation of a digital portfolio using the Scalar software provided a competitive 
advantage in the job search market.  As prospective employers sift through the high number of 
submissions for job posting, the need to differentiate oneself becomes challenging.  The creation of the 
Capstone e-portfolio provided the opportunity to elevate and stand out in a subtle context without 
overwhelming prospective employers with a large number of pages in a CV."  The inclusion of a link to 
the digital Scalar portfolio in a cover letter provides employers the ability to dive deeper into a candidate's 
abilities well before any type of formal interview or when comparing candidate qualifications. Thus 
allowing search committees and hiring managers to view a candidate's work, publications, 
presentations, media objects, and online learning objects in an organized and easy to use platform.  

As an open-source publishing platform, institutions alleviate the financial burden on students by 
providing a program that requires little bandwidth while promoting the use of multimedia formats.  Scalar 
allows users to compile large sets of data, including animation, video, text, even 3-D images. Applying 
evolving technologies empowers institutions to capitalize on modern technology in promoting job-
seekers’ creativity, insight, and skill sets. 

Scalar advocates the use of multimedia sources and allows students the opportunity to create media-
rich content, demonstrating their broad knowledge of web-based tools.  Although other born digital 
platforms exist, such as WordPress, Scalar does not require coding skills.  The narrative “path” students 
embed within their “books” generates an interactive model that shows potential employers the skills 
required to verify the veracity of research using primary and secondary sources, promoting ethical 
practices and advocating ALA best practices ([1]).  Students’ interdisciplinary research sharpens their 
ability to compare and contrast information and draw informed conclusions.  Uploading the Scalar “book” 
into Internet Archive allows students to create a stable doi that, once made public, can be accessed by 
potential employers. 

The ability to use multimedia formats keeps students interested in their work, contributing to their 
success ([2]).  The changing circumstances of the global COVID-19 crisis changed the landscape of 
employment, particularly for librarianship ([1]). LinkedIn, Indeed, and Glassdoor, for example, provide 
space to upload interactive materials.  Student success in the job market requires ease of access to 
samples of their work.  Links embedded, such as one used to link to a student's Scalar "book," offers an 
ideal opportunity to promote skills associated with positions the student is seeking.  The capability of 
generating video presentations that are included in the "book" places a face with a name, separating 
applicants from traditional paper CVs and résumés.  The more a student can stand out, the better chance 
he/she/them have of securing employment.  Because Scalar manages a variety of formats, users’ are 
empowered to demonstrate their vast abilities that set them apart from other candidates. Scalar also 
cultivates an appreciation for proper, lawful annotations of sources. 

2 METHODOLOGY 
The requirements for the platform were two-fold.  First, we wanted the platform to encompass all the 
attributes and characteristics the current document organization structure was lacking.  For example, 
our document organization structure was not easily shared as it required emailing a large file where 
viewers had to scroll through a large number of pages to navigate through the various projects.  Also, 
the inclusion of any format of media was not allowed as this increased the file size and jeopardized the 
ability to share the document via email.  This omitted the inclusion of key group projects students spent 
countless hours developing.  Furthermore, the document structure was a static document and lacked 
the interactive components and attractive visual designs embedded in various emerging technologies 
that would allow students to showcase their written and non-written artifacts and personalize their 
project..  

Secondly, the requirements for the platform focused on the user experience.  It was determined that the 
platform had to be easy to use.  Ease of use was a primary concern as student effort needed to 
concentrate on the design and creation of the digital portfolio and not on the use of the software.  Also, 
the platform would not require any formal coding or programming experience.  This was a key element 
as it was instrumental not to marginalize any student who was unfamiliar with basic coding and/or 
programming skills. In addition, the platform must support media rich scholarly presentations. With the 
increased use of various technological platforms, student coursework and projects are being completed 
in various media and a software that supports the inclusion of these creations in their original format is 
vital.  Lastly, the platform must provide perpetual access and editing capabilities well after completion 
of the portfolio.  Continuous access would provide our students the option to update their digital portfolio 
as their careers progress.   
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The platform that best met the requirements is Scalar.  Scalar is an open source, web-based publishing 
software that was created by the University of Southern California’s Alliance for Networking Visual 
Culture.  The software was designed with the idea to provide new forms of scholarly publishing aimed 
at minimizing the economic crisis faced by many university presses while simultaneously serving as a 
model for media-rich digital publication ([3]).  The software provides authors the capability to write long-
form, born digital scholarship online.  Scalar enables users to assemble media from multiple sources, 
including animation, video, text, and combine them with their own writing in a variety of ways.   

In its most basic form, Scalar provides a balance between standardization and structural flexibility to 
various types of materials as a semantic web authoring tool. It also provides a built-in reading interface 
in addition to an API that enables Scalar content to be used to drive custom-designed applications ([3]). 
This makes it ideal for projects with a small and moderate amount of structured content.  Scalar also 
provides authors with the unique capability of digital writing, including nested, recursive, and non-linear 
format.  

Scalar provides various benefits.  It allows authors to reach a large audience, easy editing features for 
adding content, and high-quality resources of information are easily accessible.  In addition, the platform 
has various uses that extend past the digital portfolio creation and provide our graduates the capability 
to use the platform in their professional career to create exhibits, online learning objects, and displays. 
However, Scalar also provided certain challenges for users. Although Scalar is easy to use, the interface 
itself is not intuitive which makes the learning curve not as shallow as would have been preferred.  
Training is required for users to understand basic components and extensive training to fully grasp 
Scalar’s capabilities.  It should be noted that Scalar does provide a complete user guide to help in the 
process.   In addition, students were also required to participate in a couple instructional sessions to 
familiarize themselves with the basic components of Scalar.  These instructional sessions were provided 
by our in-house Scalar expert.   

3 CONCLUSIONS 
The challenges of the Covid Pandemic are far reaching and will have lasting impact on the field of Library 
and Information Science. Innovative solutions and unconventional usage of software were an 
unexpected consequence of the lockdowns and rapid move to online research services. The library and 
information science community is exploding with examples of how the pandemic pushed the boundaries 
of how we view commonly used software to fit the needs of the time.  

As we move into the new normal of post pandemic academia, it is more important than ever to be 
innovative and intentional with adapting existing technologies to meet our needs and explore emerging 
technologies that are accessible and affordable. The potential for OER's to be cost effective solutions 
that replace the status quo of purchasing software that may be designed to meet our needs, but are 
limited in functionality can increase our purchasing power and expand our opportunities. Specifically, if 
we learn to adapt OER's to fit our needs we may also be able to expand our deliverables to be more 
dynamic, interactive and innovative.  

By using the OER Scalar at USC we learned that this digital humanities software has the capacity to 
improve our e-portfolios, expand the impact of our exhibits and serve as just in time instructional learning 
objects all at no cost. While the Scalar platform is robust for its intentional use in digital humanities and 
digital native writing it also proves to be a valuable tool for dynamic e-portfolios, exhibits, career tracking, 
online learning objects, instructional sessions and interview presentations. It also is an excellent tool for 
following and highlighting career achievements. As timelines are a natural part of the Scalar platform, 
as is writing digitally, faculty and students alike took advantage of this feature to put together a timeline 
of their writings and professional accomplishments.  

Historically, faculty librarians have suffered public relations, image and outreach problems.  Scalar 
assists in bridging these challenges by making interdisciplinary research based on a Socratic liberal 
education that allows students to examine their artifacts with clarification questions, building their 
exhibits with original material and reliable secondary sources that are annotated with durable links, and 
demonstrate their particular skills sets.  Socratic liberal education format lends itself well to building a 
Scalar e-portfolio as it engages a wider audience in thoughtful discussions and promotes critical thinking.  
Problem solving and critical thinking skills are essential in any workplace.  Scalar provides an 
appropriate platform for demonstrating a variety of soft skills as well as technical skills that set the e-
portfolios apart from ordinary job applicants.  As students progress in their careers, they can update 
their book and follow their accomplishments and milestones.   
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Scalar aims to promote leadership, integrity, creativity, and technical skills that can be applied in any 
work environment.  Faculty librarians utilizing the Scalar platform enhance liberal education by 
developing a distinctive, coherent, and cumulative example of students’ efforts, improving public 
relations by expanding on their students’ abilities in a manner that will highlight their success at achieving 
their program goals, ensuring that students’ are satisfied with the education they receive.  Employers 
have the unique opportunity to view candidates’ work as it develops over time. 

As a tool for exhibits Scalar offered a unique solution to our planned on-campus exhibits. As seen in our 
presentation slides, exhibits that were either on display or planned for the time during campus closures 
did not have to be abandoned, cancelled or rescheduled. Exhibits were moved into the online Scalar 
platform and marketing materials included the Scalar link to the virtually formatted exhibits.One 
unintended consequence of this shift was that it allows for the exhibits to be preserved in perpetuity for 
users to view and enjoy without the standard end date. It also allowed for preservation of the exhibits as 
they now live on digitally for both the USC Community and the larger community of any scholar, student 
or patron who has an interest. The long term preservation of exhibits proved beneficial to our faculty 
librarians especially in the display of special collections, rare, or delicate items on exhibit. 

Also as demonstrated in our video presentation, was the useability of Scalar to produce dynamic and 
visually pleasing instructional sessions that can be media rich and interactive. Many of our teaching 
librarians used Scalar to produce high quality and engaging "one shots" in place of the faculty librarians 
visiting the brick and mortar classrooms. This alone offers several advantages to the one-shot model of 
information literacy or special topic instructional sessions that were done as part of our daily work before 
the pandemic. Not only did Scalar prove to be effective, it also produced high quality and dynamic online 
learning objects that professors could share with their students or assign as homework. This is a 
valuable supplement to the usual "one-shot" instructional session.  

As the pandemic dragged on we became more skilled at adapting the Scalar platform to include 
interactive lessons and activity based learning that was not reliant on the faculty librarian to be in the 
classroom and these learning objects became "just in time" resources. Meaning that in addition to 
instructional faculty using them as in class materials or homework, they also can be cataloged for 
discovery in our integrated library systems and live online with other research tools such as LibGuides 
and video tutorials.  

The long term impact of using Scalar in these unconventional ways is palatable. The feedback from 
students, professors and instructors has been overwhelmingly positive and they have asked to 
collaborate for specific topics or classes that had the additional benefit of breaking down silos and 
forming collaborative partnerships between disciplinary faculty and faculty librarians in instructional 
design, syllabus design, and assignment design. These artifacts will assist the campus community in 
the future in several ways. Including providing the opportunity to tailor the virtual one-shots to specific 
assignments, make general information literacy instruction sites that can be used across disciplines and 
develop Scalar sites for different schools, disciplines, programs and/or courses.   

Much has been written on the use of "just in time" resources in which students, scholars and researchers 
can find instructional sessions and tutorials when they need them. Hence, the designation of just in time. 
They not only facilitate instruction and learning but also serve as long lasting useful tools for homework 
assignments and/or sharing them in the zoom classrooms that we moved to. Scalar is an excellent 
platform for developing "just in time" resources because it is easy to use, can include media, websites, 
documents, video and animations. Additionally, activities based learning can be embedded to meet 
pedagogical best practices, examples and media, both self produced and existing on the internet, can 
be embedded and a Scalar site can be a useful online learning object which is catalogued and 
discoverable. Another benefit for using these OER's in unconventional ways is that they are easily 
changed and/or updated and can live in perpetuity.  

Students in the MMLIS Capstone course have a last assignment called conclusion that allows time to 
reflect both on the capstone experience and the program curriculum. It is amazing that almost every 
student writes about the Capstone experience and specifically using Scalar. They report that developing 
their e-portfolios in Scalar gave them time to think critically about all the course work and how they have 
already applied it in their professional (and sometimes personal) lives. They appreciated the ease of 
using the template and that they are proud of the final product. Many students have successfully used 
their e-portfolios in interviews and ultimately believe it helped them land their jobs. In fact one of our 
authors used the Scalar e-portfolio to get their job.  

An additional benefit is the time the student gets to reflect on their learning while assembling their e-
portfolios. Another big assignment for the Capstone e-portfolio is when they write several small essays 
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on the programmatic goals that are set forth by the program's curriculum committee and they upload 
relevant assignments that serve as evidence of mastery of each of the program goals. Most often in 
graduate programs students are overworked and overwhelmed, with many working full time and/or have 
family and personal obligations that make our accelerated program a whirlwind.  

By using a template in Capstone they are able to reflect and think critically about the curriculum, how it 
fits with the program goals and why and how assignments have facilitated their mastery of skills needed 
by Information scientists. They report their appreciation of re-examining their coursework from a critical 
thinking construct and most often acknowledge what a luxury it is to be able to take a step back and 
evaluate their education holistically. Something that not many graduate programs allow. This deep 
reflection combined with the deliverable of a professional Scalar site that can be used for job seeking 
and as an exemplary artifact of their coursework, knowledge and skills gained during their masters 
degree is a giant shift from the document organizing software that was used in the past. They report a 
deeper understanding of their own learning and pride in their accomplishments and knowledge gained. 
It is very rewarding to both the students and the program instructors to read these e-portfolios and have 
evidence of the impact of their pedagogy and learning. And lastly the e-portfolios in Scalar serve as an 
End of Program Assessment (EPA) tool for the program administrators and the Marshall School of 
Business (where the MMLIS program is offered). The evidence of the students' learning (especially in 
the program goals essays and artifacts) is there for administrators to use for program and course 
improvement. This is another positive unintended consequence of adapting the Scalar platform for the 
Capstone course.    

The adaptation of the Scalar software in these examples are just some of many ways that information 
scientists and educators can exploit OER technology for the benefit of students, scholars,  and faculty. 
As we move into the new reality of how and where we teach, it is important to both explore emerging 
technologies and reassess how we use existing technologies. As budgets are tightening and resources 
thinning, librarians and information scientists are at the forefront of embracing, adapting, and teaching  
free software OER to improve the student and faculty experience without significant costs. Furthermore, 
it is the innovative and unprecedented usages of OER's that will allow practitioners to continue to support 
our faculty, scholars, and students in the most efficient and effective ways possible.  
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Abstract 
In recent decades, university teaching process has been updated, incorporating different 
methodologies to master classes, becoming a real challenge for University professors. One of the 
active methodologies that is rising is gamification, understood as the set of techniques that are applied 
to improve learning through play, but in non-playful environments. This methodology reinforces the 
acquired knowledge in the classroom, to be developed and applied. It also encourages motivation 
among an increasingly unmotivated students who needs tools that increase their active participation in 
the teaching-learning process. This process is in continuous evolution and change, as has been 
recently demonstrated during the Covid-19 pandemic, which has highlighted the need to update 
university teaching in order to reach the students in the most attractive and motivating way. In this 
context, an attractive method to implement Game-based learning is an educational thematic escape 
room in order to teach and improve Physiology concepts 

Fisio-escape was developed to design an escape room activity for Pharmacy, Science and 
Technology of Food and Science of Physical Activity and Sport undergraduate students enrolled in 
Physiology subjects. Fisio-escape has been implemented in two phases. Initially and with small groups 
of students, the materials under study and review have been selected in this gamification tool. Later, at 
the end of each thematic block, the students were randomly divided into groups of 5-7 members, in 
order to escape of the physiological system under study, following the consecutive clues, quizzes and 
tasks that allow them to advance while maintaining homeostasis in the human body (for example, 
Cardiovascular system, Respiratory system...). To achieve their freedom, they had to demonstrate 
sufficient knowledge of physiological regulation that allowed them to review and consolidate the 
knowledge studied in that study block, otherwise they were trapped and they were able to lead the 
human body to an irreversible pathophysiological situation, in addition to demonstrating not having 
acquired the necessary knowledge to successfully pass the subject. 

Feedback collected after this first experience indicated that students were highly engaged and 
motivated, and they truly understood the topics rather than simply memorizing them. 

Keywords: Escape room, gamification, innovation, student motivation, physiology, fixing knowledge. 

1 INTRODUCTION 
University teaching is in continuous evolution and requires the active participation of both students and 
professors. 

On many occasions, students do not find the necessary motivation and involvement to help them 
deepen the teaching-learning process and acquire knowledge effectively. In fact, it has been shown 
that as students advance in education, so does their lack of interest in subjects, causing the 
appearance of difficulties that can cause insecurity and tense situations [1]. Traditional teaching 
models are related to this lack of interest that the student body may show, since professors are 
responsible for transmitting knowledge and students play a passive role in this process. It has been 
shown that when students are actively involved under the guidance of the professor, true learning is 
achieved. Thus, it seems essential to incorporate new methodologies in the classroom that train 
students to be able to cope with teamwork, decision-making, complex problem solving, time and 
information management [2]. 

In addition, as a result of the experience lived in the pandemic caused by Covid-19, where teaching 
has been affected and has caused profound changes in the teaching system, students have faced a 
more autonomous, individual and lonely teaching than the one developed regularly in the classroom.  
They have had to spend a lot of time in front of the computer to plan, manage their time, structure their 
study, etc... In summary, essential concepts in university teaching, which are taken for granted, but not 
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everything the student body develops with the same ease and capacity. All this, added to the 
frustration and anxiety due to being in the involuntary confinement situation, as well as the uncertainty 
that the new educational system implied, has been able to hinder learning and make this whole 
process more complex. Thus, it seems that it is necessary to propose new strategies to improve these 
situations in the short term. 

Gamification arises as a methodological strategy that aims to integrate the elements of the design of 
games and more relaxed activities, but in non-recreational contexts, of a formal nature, such as the 
university classroom. The power of gamification as an educational tool that allows the presentation of 
theoretical knowledge in an applicable way, in real contexts, has already been demonstrated, fostering 
student motivation [3]. The educational escape room is a form of gamification in the classroom that 
aims to raise achievements in the teaching-learning process, but in a different way from the traditional 
way, through challenges and with stimuli for the student, making the educational experience more 
attractive [4]. Overcoming these challenges together with the feeling of progress and active 
involvement on the part of the student, makes the interest in the subject under study grow, perceiving 
teaching as something more enjoyable and fun, achieving meaningful and contextualized learning [5]. 
Thus, the educational escape room promotes the motivation and greater commitment of the student 
body to learning [6,7], facilitating the assimilation of the contents present in curricular areas, actively 
involving the students. 

The main purpose of this type of gamification activities is to make the student become the main actor 
in the teaching-learning process, fostering their commitment [8]. That is why the educational escape 
room aims to help students to promote skills and abilities that any student has to develop during their 
university stage, but which, due to the circumstances of the educational process itself, does not 
develop. With the inclusion of this gamification tool in the classroom, it is intended to alleviate or at 
least counteract part of the negative effects that students have experienced during the pandemic 
caused by COVID-19. The most immediate impact on students, caused by cessation of face-to-face 
activities, has acted as a huge disruptor on the teaching-learning process. It has affected their 
motivation and interest, greatly diminished in many cases, as mentioned above, on their performance, 
ability to concentrate, teamwork, etc ... Professors have been able to see how difficult it was to reach 
the student body and encourage them key aspects for your university and personal future. It seems 
clear that teaching as we knew it is undergoing changes that should be established and promoted in a 
short period of time and this project wants to contribute to this. 

Analyzing the current situation of university education and the post-Covid-19 stage, and the needs of 
the student body, this project arises, which aims to introduce changes in teaching methodologies, 
which, although not very large, allow the incorporation of a stimulus in the student body to make the 
teaching-learning process more attractive. For this reason, Fisio-escape includes the implementation 
of an educational escape room in the classroom, as a gamification tool that helps to fix concepts and 
control the homeostasis of the organism, in the subject of Physiology. We believe that the approach of 
this gamification tool can be attractive for the student body, since, even in a figurative way, the 
students will "be able to escape" and overcome the key physiological knowledge, being able to 
become a methodology that generates interest, more even after these months of involuntary 
confinement. Thus, the student body, through the educational escape room, will work on key skills, will 
be able to feel like the main actor in their teaching, demonstrating that once they have mastered the 
knowledge, they will help them to advance in applicable assumptions. In addition, it is intended to 
promote collaborative and team work, which has been one of the main shortcomings that have been 
observed during these months of virtual teaching, in which many of the students found it almost 
impossible to carry out group work. With Fisio-escape the aim is to show students that together they 
can advance further and better, and that collaboration in the university stage is essential. In addition, it 
is intended that students are able to face the resolution of complex problems managing the time and 
information they have. 

2 AIMS 
The main objective proposed is to implement an educational escape room, as a gamification tool in the 
classroom, in students of the Physiology subject of the Bachelor's degrees in Pharmacy, Physical 
Activity and Sports Sciences and Food Science and Technology of the University of Granada. With 
this, the aim is to consolidate and reinforce key contents of Physiology subjects, by way of learning 
evaluation, through a change in the traditional teaching methodology. This main objective can be 
specified in several secondary objectives: 
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• Applying learning strategies that favor student motivation. 
• Generating meaningful learning in a more practical context, as a review of the concepts 

provided in the subject. 

• Involving the student body in the teaching-learning process actively. 

• Encouraging cooperative work and group participation. 
• Teaching the group to work with other colleagues other than those who are more like them, 

generating the feeling of a team. 

• Promoting organization and management of time and information in solving complex problems. 
• Generating academic satisfaction and enhance interest in the study of the subject. 

• Contributing positively at the psycho-pedagogical level to alleviate the negative effects that non-
face-to-face (on line) teaching has been able to cause on students during the pandemic caused 
by Covid-19. 

3 WOULD-BE METHODOLOGY 
This section will explain the possible methodology to study the hypotheses explained above. The 
subject under study, gamification and specifically the use of escape rooms as an evaluation method, is 
novel. Therefore, in order to know the state of the art in the academic field, a literature review has 
been carried out in the first place. Thus, it has been observed that at the university level the use of this 
methodology is very incipient. Reviewing the literature in any field of study plays a key role as part of 
and serves as the basis for establishing future research [9]. 

The methodology with which it is intended to implement Fisio-escape in the classroom is based on the 
gamification tool of the educational escape room, by which, through games, challenges or puzzles, 
students consolidate curricular contents that have been worked on or leave to work in the classroom. 
In the same way, this methodology is intended to transform the teaching-learning process, it must be 
transversal, not only sticking to the acquisition of knowledge, but also linking what is learned in the 
classroom with the student's personal training, improving key competences in it, such as cooperative 
work, equality, motivation, interest, feeling empowered and protagonists of their own learning, etc... 
allowing also the professor to get to know their students more and see that they may become more 
concerned. 

3.1 Participants 
Students of the Physiology subjects of the professors participating in this project, of the Degrees in 
Pharmacy, Physical Activity Sciences and Sports and Food Science and Technology of the University 
of Granada. About 60 participants per class, who will form the escape team, this being the number of 
students who usually go to the classroom. Students are typically between the ages of 18 and 24, and 
the female-male ratio is typically 60% versus 40% respectively. 

3.2 Design 
The design proposed is flexible and can be adapted to the different situations that arise in the 
classroom. Fisio-escape mechanics is based on overcoming challenges or challenges that arise as a 
tool for reviewing and evaluating the knowledge acquired, which allows progressing in the learning 
and adaptation curve and which encourages the development of capacities inherent to the objective of 
the game. 

Fisio-escape components: 

• Narrative: refers to the common thread that gives coherence to all the challenges or enigmas to 
be worked on. This fact allows this gamification tool to be more immersive and exciting. In this 
case, Fisio-escape is part of the control of homeostasis of the human body. Through this 
escape room, students must acquire control of different organs and systems studied in the 
subject of Physiology, in order to fully master the human body, by controlling the nervous and 
endocrine systems as a final test. 

• Escape room: refers to the place where Fisio-escape will take place. In this case, no 
displacement or adaptation of any special space is required. It will be developed in the 

1413



classroom and if teaching could not be developed in person, an online tool could be 
implemented for its development, as will be mentioned later. 

• Game Master or game director: the professors involved in this project will be in charge of 
supervising the activity, ensuring that it is carried out correctly, guiding the students, giving clues 
so that everyone can advance, etc ... 

• Time: for the review of individual systems studied, it would normally not require more than 15/20 
min. The final test would require a seminar of about 60 minutes. 

The methodology with which it is intended to implement Fisio-escape in the classroom is based on the 
gamification tool of the educational escape room, by which, through games, challenges or puzzles, 
students consolidate curricular contents that have been worked on or leave to work in the classroom. 
In the same way, this methodology is intended to transform the teaching-learning process, it must be 
transversal, not only sticking to the acquisition of knowledge, but also linking what is learned in the 
classroom with the student's personal training, improving key competences in it. , such as, cooperative 
work, equality, motivation, interest, feeling empowered and protagonists of their own learning, etc... 
also allowing the professor to get to know their students more and see that they may become more 
concerned. 

3.3 Contents 
Fisio-escape will include contents that allow to fix and deepen those already acquired in traditional 
teaching and that promote their long-term memory, by making the student more involved. Taking into 
account all these aspects, the following contents will be dealt with: 

- Specific terminology of the Physiology subject. 
- Principles (basic laws and concepts) of Physiology. 
- Knowledge about cell function. 
- Homeostatic functions of each of the systems studied. 
- Clinical cases related to the subject. 
- Diagnostic tests. 

The present escape room design will be put into practice with student groups. The aforementioned 
teaching methodology is intended to be a useful learning and knowledge review tool for students 
before facing the exam. It is intended to teach other transversal skills acquired by students during the 
learning process, as well as to evaluate through the student satisfaction survey against Fisio-escape 
[10] and the evaluation rubric, design, contents, resources, documentation and collaborative work [11], 
to finally design a questionnaire to measure the motivation of students after the learning process. 

4 IMPLEMENTATION PHASES: 
The methodology to be carried out will be divided into two phases, making the students participants 
and protagonists of this innovative experience at all times. In addition, in both phases the difficulties 
that may arise will be taken into account, as well as procedures will be established to overcome them 
through contingency plans. 

4.1 Phase 1 
In a first phase, the materials object of study and inclusion in Fisio-escape will be selected. Not all the 
syllabus or contents of the subject are inclusive or may arouse the same importance or attraction on 
the part of students and professors. 

For this, small groups will be organized randomly in class in which a bank of questions and material 
will be prepared that will allow to take part in the riddles, challenges and questions. Thus, at the end of 
each of the following blocks, the subject that will be part of the educational escape room will be 
selected. 

- Thematic Block I: Introduction and Cell Physiology 
- Thematic block II: Nervous system 
- Thematic block III: Body fluids and blood. 
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- Thematic block IV: Endocrine system 
- Thematic block V: Cardiovascular function 
- Thematic block VI: Respiratory function 
- Thematic block VII: Renal function and acid-base balance 
- Thematic block VIII: Digestive function 
- Thematic block IX: Reproductive function 

Thus, from each thematic block, students and professors must select the key terminology, the most 
important regulation, homeostatic functions and related diagnostic tests. In this way, it is intended that 
students become involved in the process, be able to develop key competences when it comes to 
knowing which is the fundamental subject that they must master, as well as increasing their 
motivation, since they themselves feel involved of this process, it is not something that is imposed on 
them. 

4.2 Phase 2 
In this phase it is intended to put into practice the methodology itself of the educational escape room 
that has been mentioned above. Thus, once the database with the contents that will be the object of 
Fisio-escape, and the question bank, have been prepared, the professors will proceed to put this 
methodology into practice. 

Thus, once each thematic block is finished, the class group will be randomly divided into groups of 5-7 
students each. Later they will be informed of the activity and the proposed challenge. Specifically, the 
students in a group will proceed to solve clues, puzzles and challenges, which allow them to acquire 
control of the physiological system under study. In addition, it will be reported what is the key objective 
of this challenge and what will be the conditions for the development of the activity. Likewise, in the 
teacher or game master it will provide clues that allow students who are in a blocked situation, to 
continue and advance, even if it entails a penalty with respect to groups that do not request clues. In 
these tracks, the consultation of manuals or specific guides of the subject will be encouraged. 

5 EXPECTED RESULTS 
In addition to evaluating the acquisition of knowledge in the subject, which will be seen depending on 
the ability to advance in the educational escape room, since all challenges are related to the subject, it 
is necessary to evaluate the acceptance and motivation of the students in the face of this new 
gamification tool. Subsequently, it is intended to extract a model that relates the different variables, 
which will serve for the quantitative study of the effectiveness of the escape room as a method in 
university teaching. 

The expected results of this research are intended to reveal an increase in academic performance 
combined with an increase in student motivation and a predisposition to study in a positive way. 
Therefore, this work is a preliminary step to the final research that is intended to be implemented from 
the next academic year in which it is expected that the presence in the classrooms may be higher in 
Spain. 

The results derived from the first phase of implementation of this project have made it possible to 
establish a database and bank of essential questions for each subject under study that will allow the 
construction of the escape room educational tool. From this previous experience we can extract that 
the students' motivation and interest in the subject increases by incorporating these elements and 
causes a healthy rivalry to grow between them in their interest to improve themselves and others, 
increasing their results. In addition, it is intended that this educational tool constitutes the basis for 
establishing new alliances or groups of students, transferring the hypothesis and objectives raised to a 
reality that really improves the teaching-learning process, in order to increase their knowledge, know-
how and skills to compete [12]. 

Regarding the limitations of this study, it is worth noting the lack of quantitative analysis. It is one of the 
main objectives that it intends to put into practice as a future line of research to verify the viability of 
the proposed methodology. In addition, the teaching limitations imposed by the current pandemic 
situation make it complex to establish a specific planning due to the changes in modality from face-to-
face to virtual throughout the course. 
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6 CONCLUSIONS 
After the bibliographic review carried out, it has been found that the use of the escape room as a 
gamification tool in higher education is very recent and there is little bibliography in this regard, 
highlighting the need to continue deepening in this field, investigating the real applicability in the 
classroom of these initiatives. 

This project has emerged as a necessity after the drastic changes that traditional university teaching 
has suffered after the health crisis caused by COVID-19, seeking to introduce an escape tool in the 
classroom, which improves the teaching-learning process by making it more attractive and formative, 
since sometimes traditional methods, in situations such as those experienced, are not capable of 
promoting the process all that would be necessary. The role of professors and students changes with 
these techniques, with the aim of cross-evaluating both the knowledge and practical skills that 
students must acquire for their success in the professional world. In addition, a greater motivation due 
to the implementation of these new methodologies, aims to increase academic performance and 
therefore to a greater acquisition of the volume of knowledge and in the generation and cohesion of 
the student body, generating support groups that allow interrelation between students. 

The original objective of this project aims to establish a new teaching methodology that can be 
implemented at the university level and that improves the teaching-learning system, through an 
educational escape room. Due to the current pandemic situation, it has been possible to develop 
phase 1 of the project's implementation without incident, having generated a database and question 
bank to establish the educational escape room, but the second phase of pilot implementation in the 
classroom was not carried out. has been able to develop. The different educational models carried out 
during the academic year at the University of Granada, face-to-face, on line teaching and both at the 
same time, have made it very difficult to organize and establish work groups to carry out the escape 
room in the classroom. Thus, once phase 1 is consolidated this academic year, it is intended to 
evaluate the implementation of this escape room activity in phase 2 next academic year. 
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EXPLORING ATTITUDES AND LEARNING STYLES OF STATISTICS 
LEARNERS USING PRINCIPAL COMPONENT ANALYSIS (PCA) AND 

MULTIDIMENSIONAL SCALING (MDS) APPROACH 

A. Hamidi, Z. Mahmud 
Universiti Teknologi MARA (MALAYSIA) 

Abstract  
Learning and understanding statistics can enable students to assess information and make proper 
decisions. Gauging students’ attitudes toward statistics and knowing their learning styles can help 
instructors to plan a better learning environment for them. This led to the objective of this study of 
identifying the attitude dimensions and learning styles’ components that are more favorable to the 
students. A survey was conducted on a moderate number of students who enrolled in the Statistics for 
Business and Social Sciences course at a local public university in Malaysia. Survey of Attitudes 
Toward Statistics (SATS) and Index of Learning Styles questionnaires were used to measure the 
students’ attitudes toward statistics and their learning styles, respectively. Principal Component 
Analysis (PCA) was used to find an acceptable dimension of the students’ attitudes toward statistics 
based on the student’s characteristics. This has resulted in several factorizations of items under 
respective dimensions. The Felder-Silverman Model was used to evaluate the students’ learning style 
preferences. This was further accomplished by using the Multidimensional Scaling (MDS) technique to 
identify the similarities between the SATS and Felder-Silverman components. From the MDS map, 
three different clusters, which comprised six attitude dimensions from the SATS and six Felder-
Silverman learning styles’ components, were formed. The domains in these three clusters are 
favorable to the students and reflect their attitudes and learning styles in statistics. The outcomes 
would enable statistics educators to plan their teaching lessons tailored to the needs, attitudes and 
learning styles of the students. 

Keywords: attitudes, learning styles, learning statistics, Principal Component Analysis (PCA), 
Multidimensional Scaling (MDS). 

1 INTRODUCTION  
Statistics are important nowadays, as an understanding of statistics helps people make decisions and 
evaluate information around them. That is why statistics has become a compulsory subject for students 
in many fields (e.g., medicine, engineering, social sciences, etc.) when they enter universities. Learning 
statistics can be associated with various learning styles, such as studying in a group or alone. Learners 
have their own learning styles regardless of their intelligence and academic achievements [1]. Students’ 
learning styles play an important role in their understanding of the course material and, in turn, in their 
performance in the course [2].  
Not only that, [3] stated that understanding attitude is very crucial in understanding student’s 
achievement in general. Students received information through different perspectives at different levels 
of understanding. Hence, knowing the students’ attitudes toward statistics can assist educators in 
helping students to engage further during the learning process [4]. This could help students to improve 
their performance in statistics subjects. Attitudes can also be associated with learning styles, especially if 
the course instruction is being conducted in a manner that is opposite to the students’ learning styles [5]. 
The present study, which focused on students’ attitudes and learning styles, would be useful in providing 
crucial information for lecturers to formulate better teaching plans. Information such as the difficulties 
faced by the students in learning statistics and also knowing the most favorable learning style of the 
students in learning statistics can help statistics educators to plan their teaching lessons. 
There are three research objectives in this study. One of the objectives is to find an acceptable 
dimension of the attitude toward learning statistics using the Survey of Attitudes Toward Statistics 
(SATS) based on existing characteristics of the students. This study also focused on examining the 
connection between the learners’ attitudes toward learning statistics and their learning styles. Not only 
that, this study also focused on determining which attitude domain and learning styles’ component are 
more favorable to the students.  
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This study is expected to inform lecturers that they can improvise their teaching methods based on 
students’ attitudes and learning styles toward statistics subjects. This is because most lecturers tend 
to use the same teaching methods regardless of students’ attitudes and abilities. A better teaching 
strategy is expected to help students to perform better in their statistics subjects. Furthermore, the 
findings of a research related to educational psychology that focuses on students’ attitudes and 
learning styles would be useful in providing crucial information for lecturers to devise better teaching 
plans. 

2 METHODOLOGY 
Since this study collected primary data of a specific cohort of students who enrolled in the Statistics for 
Business and Social Sciences (STA404) subject at Universiti Teknologi MARA, Shah Alam, data were 
collected using questionnaires that were distributed to the students. This study employed a non-
probability sampling technique, namely convenience sampling. This sampling technique involves the 
sample being drawn from the target population that is close at hand. Thus, based on the convenience 
sampling, students from two faculties were chosen, which were Faculty of Computer and Mathematical 
Sciences (FSKM) and Academy of Contemporary Islamic Studies (ACIS), since the students in both 
programs were easy to reach. The number of students involved in this study was 97 students. A pilot 
study was conducted, which involved 30 students from the Bachelor of Computer Science (Hons.) 
program at the Faculty of Computer and Mathematical Sciences (FSKM), prior to conducting the actual 
study. 
This study used two different instruments: i) the Survey of Attitudes Toward Statistics (SATS-36) 
questionnaire and ii) the Index of Learning Styles (ILS) questionnaire. The first instrument, the Survey of 
Attitudes toward Statistics (SATS-36) questionnaire, was adapted from [6], which contained six dimensions: 
1) Affect (six items): positive or negative feeling about statistics, 2) Cognitive (six items): intellectual 
knowledge about statistics, 3) Value (nine items): attitude about the usefulness, relevance and worth of 
statistics, 4) Difficulty (seven items): attitude about the difficulty of learning statistics, 5) Interest (four items): 
the level of individual interest in statistics and 6) Effort (four items): expends to learn and work on statistics. 
This instrument had 36 items based on a 7-point Likert scale, ranging from 1 (Strongly disagree) to 7 
(Strongly agree), which were used to indicate the attitudes of the students toward learning statistics. 
The second instrument used in this study was the Index of Learning Styles (ILS) questionnaire. This 
instrument consisted of 44 questions, with 11 questions for each dimension [7] that needed to be 
answered by choosing either “a” or “b”. The students would choose one answer for each question and 
answer every question mandatorily. If both “a” and “b” seemed to apply, the students would choose the 
one that applies more frequently. This instrument was used to measure the learning styles of the 
students in the statistics subject. The outcome of the students’ learning styles would be used on the 
Felder-Silverman Model, which would execute four dimensions, where there were two categories in each 
dimension: 1) Processing (Sensing or Intuitive), 2) Perception (Visual or Verbal), 3) Input (Active or 
Reflective) and 4) Understanding (Sequential or Global). The highest score for a category in each 
dimension would determine the category that the students fall into. Every student will fall into one 
category for each dimension. 
There were two methods of analysis used in the study, which were the Principal Component Analysis 
(PCA) and Multidimensional Scaling (MDS). The Principal Component Analysis (PCA) was used to find 
an acceptable dimension of attitude toward learning statistics using the Survey of Attitudes Toward 
Statistics (SATS) based on existing characteristics of the students. If the model was not good enough 
when including all of the variables, then the PCA was conducted to find a new model. It was done to 
remove the non-significant items from the 36 items. In this study, the Varimax rotation was used. 
Multidimensional Scaling (MDS) was used to map the six dimensions of the SATS-36 and the four 
learning styles from the Felder-Silverman Model. This mapping was done to see the proximity of the 
dimensions from the SATS-36 and the Felder-Silverman Model before visualizing them on the map. 
There are two things to look for in interpreting the MDS map, which are clusters and dimensions. 
Clusters are a group of things or items that have similarities and are close to each other, while 
dimensions are usually used to explain the similarities between these things or items. 
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3 RESULTS 

3.1 Reliability analysis 
Table 1. Reliability analysis for pilot study and actual study. 

 Cronbach’s Alpha No. of Items Respondents 

Pilot Study 0.880 36 30 

Actual Study 0.901 36 97 

The Cronbach’s alpha value was also calculated for each dimension for both the pilot study and the 
actual study. From Table 2, it is clear that internal consistency coefficients supported the reliability of 
each dimension for both the pilot study and the actual study, except for Difficulty. 

Table 2. Reliability analysis for each dimension for pilot study and actual study. 

Dimension No. of Items Pilot Study Actual Study 
Affect 6 0.742 0.737 

Cognitive 6 0.602 0.732 
Value 9 0.759 0.811 

Difficulty 6 0.153 0.307 
Interest 5 0.953 0.911 
Effort 4 0.883 0.889 

3.2 Principal Component Analysis (PCA) 
There are six factors and 36 items in the original SATS. From the six factors and 36 items, a few 
factors or items may not be suitable to be used, based on the respondents’ answers. This was due to 
problems such as the respondents not understanding the questions. 

3.2.1 KMO and Bartlett’s Test 
Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy and Bartlett’s Test of Sphericity were used 
to detect sampling adequacy and test the hypothesis that the correlation matrix was an identity matrix. 
These were done in order to produce a reliable result. Based on Table 3, the KMO value shows 0.802, 
which is closer to one, while the value for Bartlett’s Test is less than 0.05, which indicated that the data 
was suitable for data reduction and the PCA could produce a reliable result. 

Table 3. KMO and Bartlett’s Test. 

Test Value 

KMO Measure of Sampling Adequacy 0.802 

Bartlett’s Test of Sphericity 0.000 
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3.2.2 Scree plot 

 

Figure 1. Scree plot representing the eigenvalues. 

In order to indicate the number of factors that needed to be retained, the point where the line clearly 
levels off needed to be ascertained (Cattell, 1966). From Fig. 1, it is clear that the number of factors 
that needed to be retained is six. 

3.2.3 Factor loading 
Table 4 shows the values of factor loading for each component in the six dimensions. Since there 
were six factors that were extracted, all of the 36 items were classified into the six factors. There were 
a few items that were classified in another dimension rather than their original dimension based on 
Schau’s model. 

Table 4. Factor loadings for each component in six dimensions. 

Dimension Component Factor Loading 
Affect I like learning about statistics. 0.802 
 I feel insecure when I have to solve statistical problems. 0.653 
 I enjoy taking the statistics course. 0.758 
 I understand equations related to statistics. ** 0.544 
 Statistical formulas are easy to understand. *** 0.479 
 Statistics is a subject quickly learned by most people. *** 0.523 
 Statistics is a complicated subject. *** 0.484 
 I like learning statistics by using software such as Microsoft Excel, SPSS, etc. **** 0.682 
Cognitive I have trouble understanding statistics because of the way I think. 0.788 
 I have no idea of what is going on in this statistics course. 0.688 
 I make a lot of mathematical errors in statistics. 0.735 
 I can understand most statistical ideas. 0.710 
 I get frustrated with my statistics tests’ results. * 0.481 
 I am under stress during statistics class. * 0.485 
 I am scared by statistics. * 0.516 
Value Statistics is not useful in my daily routine. 0.707 
 Statistics is required in my professional training. 0.559 
 Statistical skills will make me more employable. 0.589 
 Statistics is not useful at the workplace. 0.747 
 Statistical thinking is not applicable outside of my profession. 0.644 
 I use statistics in my everyday life. 0.635 
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 Statistical knowledge is rarely applied in daily life. 0.561 
 I have no application of statistics in my future profession. 0.737 
 Statistics is irrelevant in my life. 0.690 
Difficulty Learning statistics requires a great deal of discipline. 0.699 
 Statistics involves massive computations. 0.677 
 Most people have to learn a new way of thinking to do statistics. 0.669 
 I find it difficult to understand statistical concepts. ** 0.732 
Interest I am interested in being able to communicate statistical information to others. 0.786 
 I am interested in using statistics. 0.822 
 I am interested in understanding statistical information. 0.740 
 I am interested in learning statistics. 0.744 
Effort I plan to complete all of my statistics assignments. 0.675 
 I plan to work hard in my statistics course. 0.847 
 I plan to study hard for every statistics test. 0.812 
 I plan to attend every statistics class session. 0.844 
* These items belong to the factor “Affect” 
** These items belong to the factor “Cognitive” 
*** These items belong to the factor “Difficulty” 
**** This item belongs to the factor “Interest” 

Factor loadings lower than 0.6 were removed for better results. This was supported by [8], who stated 
that the cutoff value for factor loading is 0.6. All of the highlighted items were removed. These items 
are originally from other dimensions. Two items from other dimensions, whose factor loadings were 
high, were moved to a new dimension, as shown in Table 5. The possible explanation is that the 
students did not understand the questions, which formed different items in each dimension. Similar 
cases were found in other adaptations of SATS-36 [9], [10], [11]. These were due to the differences in 
the students’ characteristics and also their attitudes toward statistics. 

Table 5. Items moved to a new dimension. 

Items Original Dimension New Dimension 

I like learning statistics by using software such as 
Microsoft Excel, SPSS, etc. 

Interest Affect 

I find it difficult to understand statistical concepts. Cognitive Difficulty 

The Cronbach’s alpha for each dimension was calculated to check its reliability. All of the factors or 
dimensions show an acceptable level of reliability, since they are all greater than 0.6 [12].  

Table 6. Each dimension’s number of items and Cronbach’s alpha. 

Dimension No. of Original Items No. of New Items Cronbach’s Alpha 

Affect 6 4 0.659 

Cognitive 6 4 0.692 

Value 9 9 0.811 

Difficulty 6 4 0.762 

Interest 5 4 0.925 

Effort 4 4 0.889 

3.3 Survey of Attitudes Toward Statistics (SATS) 
This subsection explains the new SATS after removing the seven items. The SATS used in this study 
would have six factors with 29 items in total compared with the original SATS with 36 items. Based on 
Table 7, in terms of inter-relationship, the SATS dimensions were all moderately related to each other. 
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The correlation between Difficulty and Affect, Difficulty and Cognitive, Difficulty and Value, Cognitive 
and Interest and also Cognitive and Effort are low, since the values are below 0.35 [13]. 

Table 7. Correlations among SATS components. 

 Affect Cognitive Value Difficulty Interest 
Cognitive 0.365     

Value 0.468 0.521    

Difficulty -0.165 0.190 0.086   

Interest 0.710 0.307 0.414 -0.389  

Effort 0.472 0.215 0.374 -0.417 0.553 

Most of the students who enroll in the STA404 subject hold positive attitudes toward statistics. The 
average total SATS score is above neutral, which is 4.49. Table 8 shows that the highest mean score 
is obtained from the Effort component at 5.50. This shows that the students are willing to put more 
effort into understanding statistics.  

Table 8. Mean score for each component of SATS. 

Component Mean Score 
Affect 4.48 

Cognitive 4.30 
Value 4.80 

Difficulty 3.49 
Interest 4.64 
Effort 5.50 

3.4 Felder-Silverman Model  
This subsection presents the initial investigation of the students’ learning styles toward statistics based 
on the Felder-Silverman Model. Cross-tabulation was used to quantitatively analyze the number of 
students falling into particular categories [14]. Data from the Index Learning Style questionnaire were 
used in this subsection. Table 9 shows the result of the students’ responses to learning styles based 
on the Felder-Silverman Model. It shows that a majority of the students fall into the Active, Sensing, 
Visual and Sequential category. 

Table 9. Characteristics of learning styles based on Felder-Silverman model. 

 Sensing Intuitive Sensing Intuitive  
Active 26 5 12 6 Visual 
Active 0 2 5 0 Verbal 
Reflective 19 6 7 6 Visual 
Reflective 1 0 1 1 Verbal 

 Sequential Sequential Global Global  
Total = 97 respondents 

Since a majority of the students fall into the Active, Sensing, Visual and Sequential category, this 
indicates that all of the learning styles in that category are the most preferred learning styles of the 
students. The result in Table 9 shows that there are 26 (27%) students whose preferred learning styles 
are Active, Sensing, Visual and Sequential, followed by 19 (19.6%) students whose preferred learning 
styles are Reflective, Sensing, Visual and Sequential. 
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3.5 Multidimensional Scaling (MDS) 
Multidimensional Scaling (MDS) was used to determine the connection between the students’ attitudes 
toward learning statistics and their learning styles. In addition, MDS was also conducted to determine 
which attitude domain and learning styles’ component were more favorable to the students. The binary 
content matrix for the attitudes toward statistics and their learning styles was used in order to achieve 
these two objectives. 

3.5.1 Binary content matrix 
This subsection explains the binary content matrix. It was employed in this study to produce an MDS 
of a two-dimensional map. There were two binary content matrices used in this study: (a) attitudes 
toward statistics and (b) learning styles in statistics. Tables 10 and 11 show the snapshots of the 
binary content matrices used in this study. The total number of respondents in this study was 97 
students. 

Table 10 shows the binary matrix for the students’ attitudes toward statistics. Since the survey 
questionnaire for the students’ attitudes toward statistics in this study used a 7-point Likert scale, the 
mean score for the obtained attitude score was 3.5. From the mean score, it was categorized into 
negative and positive attitudes. If the mean score fell between 0.00 to 3.50, it would be coded as 0 
(negative attitude), as interpreted by [15]. If the mean score fell between 3.51 to 7.00, it would be 
coded as 1 (positive attitude). 

Table 11 shows the binary matrix for the students’ learning styles in statistics. The Felder-Silverman 
Model was used to measure these students’ learning styles in this study. Since there were four 
dimensions and each dimension had two categories, the students would fall into either one category in 
each dimension. Value 0 indicates that students did not fall into the respective category of the 
dimension, while 1 indicates that the students were in the respective category. 

Table 10. Binary content matrix of students’ attitudes toward statistics. 

Student No. Affect Cognitive Value Difficulty Interest Effort 
1 1 1 1 1 1 1 
2 1 1 1 1 1 1 
3 0 1 1 1 0 1 
4 1 1 1 1 1 1 
5 1 1 1 0 1 1 
6 1 0 1 1 1 1 
7 1 1 1 1 1 1 
8 1 1 1 1 1 1 
9 1 1 1 1 1 1 
10 1 1 1 0 0 1 

0 = Negative Attitude, 1 = Positive Attitude 

Table 11. Binary content matrix of students’ learning styles in statistics. 

Student No. Active Reflective Sensing Intuitive Visual Verbal Sequential Global 
1 1 0 1 0 0 1 0 1 
2 0 1 1 0 1 0 0 1 
3 0 1 0 1 1 0 1 0 
4 1 0 1 0 1 0 0 1 
5 1 0 1 0 1 0 1 0 
6 0 1 0 1 1 0 0 1 
7 1 0 1 0 1 0 0 1 
8 0 1 1 0 1 0 1 0 
9 1 0 1 0 1 0 1 0 
10 1 0 0 1 1 0 0 1 

0 = No, 1 = Yes 
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3.5.2 Assessing fit of Multidimensional Scaling 
In order to assess the goodness of fit of the Multidimensional Scaling (MDS) for the students’ attitudes 
toward statistics and their learning styles, Stress-I and the Shepard diagram were used [16]. A better 
stress value should result in lower stress, since the optimal stress value is 0. Next, the Shepard 
diagram would show a good fit of the solution if the amount of the spread is little. 

3.5.2.1 Stress-I or Kruskal’s Stress 
The stress value for the students’ attitudes toward statistics and their learning styles is 0.16152, which 
shows that the value is less than 0.2. It indicates an acceptable fit between the original proximities and 
the derived distances. The study in [17] mentioned that in interpreting an MDS solution, the 
configuration of objects can be interpreted if the stress value is less than 0.2. 

3.5.2.2 Shepard diagram 

 
Figure 2. Shepard diagram for students’ attitudes toward statistics and their learning styles. 

Based on the figure, the data are linear and distributed along a straight line. Thus, it can be said that 
the data approximate a straight-line relationship with minimal dispersion. Therefore, both of the 
findings indicate that the original proximities are represented well as distances in a multidimensional 
space and can interpret the configuration of the MDS solution. 

3.5.3 Multidimensional Scaling (MDS) solution 
This subsection illustrates the Multidimensional Scaling (MDS) solution for the distances and the map for 
the students’ attitudes toward statistics and their learning styles. A low value of distance provides high 
similarity and a high value provides high dissimilarity [18]. The MDS map displays the similarities or 
proximities between the codes or items for the students’ attitudes toward statistics and their learning 
styles. 

Table 12. Distance between students’ attitudes toward statistics’ dimensions and their learning styles’ components. 

 Affect Cognitive Value Difficulty Interest Effort Active 
Cognitive 0.142       
Value 0.476 0.334      
Difficulty 1.075 0.941 0.636     
Interest 0.130 0.250 0.573 1.139    
Effort 0.204 0.324 0.641 1.192 0.075   
Active 0.827 0.704 0.466 0.766 0.951 1.026  
Reflective 1.147 1.099 1.052 0.933 1.103 1.097 1.468 
Sensing 0.538 0.429 0.312 0.858 0.666 0.741 0.300 
Intuitive 1.347 1.261 1.098 0.723 1.341 1.356 1.420 
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Visual 0.557 0.599 0.791 1.147 0.455 0.414 1.249 
Verbal 1.383 1.242 0.910 0.400 1.467 1.528 0.825 
Sequential 0.379 0.455 0.715 1.178 0.262 0.211 1.148 
Global 1.483 1.350 1.042 0.409 1.544 1.593 1.092 

 
 Reflective Sensing Intuitive Visual Verbal Sequential 

Sensing 1.362      
Intuitive 0.423 1.401     
Visual 0.746 1.011 1.081    
Verbal 1.311 1.031 1.031 1.533   
Sequential 0.928 0.883 1.228 0.207 1.544  
Global 1.119 1.240 0.769 1.506 0.347 1.562 

 
Figure 3. MDS two-dimensional solution for students’ attitudes toward statistics and their learning styles. 

Fig. 3 shows six dimensions of the students’ attitudes towards statistics and eight components of the 
students’ learning styles in statistics. The red dot refers to the attitude dimensions, while the blue dot 
refers to the learning styles’ components. 

The figure shows that Visual, Sequential, Effort, Interest and Affect are close to one another in the left 
quadrant of Dimension 1 and Dimension 2. This is an indication of close proximities or distances 
between the items. This indicates that students who show interest in the statistics course and have the 
intention to work hard in the statistics class can gain better if their method of learning is by using 
diagrams or flowcharts and in linear steps, with each step following logically from the previous one. 
The students in this category also have interests and positive attitudes toward statistics. 

As for the next group, in the upper quadrant in Dimension 1 and Dimension 2, close to one another are 
Sensing and Value. These items are also close to Cognitive and Active. This indicates that students 
who believe in the value of statistical knowledge in their everyday lives and their future profession are 
great at doing hands-on work and good at memorizing facts. They do not have difficulties in learning 
statistical concepts and are also active in class. They prefer discussing with and explaining information 
to others. 
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Difficulty, Verbal and Global are also close to one another. This indicates that students who have 
difficulties in understanding the statistics subject tend to organize information more holistically. They 
also experience bewilderment, followed by a sudden flash of understanding, and prefer to receive 
information through written and spoken explanation. 

Based on the MDS map in Fig. 3, to answer the second objective, it can be seen that there is a 
moderate connection between the students’ attitudes toward learning statistics and their learning 
styles. As for the third objective, it is clear that only three clusters of attitude dimensions and learning 
styles’ components are favorable to the students and reflect the students’ attitudes and learning styles 
in statistics. Based on Table 13, these three clusters are (1) Affect, Interest, Effort, Visual and 
Sequential, (2) Cognitive, Value, Active and Sensing and (3) Difficulty, Verbal and Global. 

Table 13. Combination of attitudes dimensions and learning styles’ components. 

Cluster Attitude 
Dimension 

Learning Styles’ 
Component 

Cluster 1 Affect 
Interest 
Effort 

Visual 
Sequential 

Cluster 2 Cognitive 
Value 

Active 
Sensing 

Cluster 3 Difficulty Verbal 
Global 

4 DISCUSSION AND CONCLUSION 
This study reveals that a majority of the students fall into the Active, Sensing, Visual and Sequential 
category from the findings of the categorization of the students’ learning styles based on the Felder-
Silverman Model. Active learners tend to retain and understand information by doing something active, 
such as discussing with or explaining to others. Sensing learners are good at memorizing facts. They 
can remember and understand information best if they see how it connects to the real world. Visual 
learners remember best what they see, such as pictures, diagrams, flowcharts and films. They prefer 
visual presentations of materials. For sequential learners, they tend to gain understanding in linear 
steps, with each step following logically from the previous one. They will have trouble relating details if 
lecturers jump around from topic to topic or skip steps. Based on these findings, lecturers can 
improvise their teaching method corresponding to how students take in the information. 

After the PCA was done, only 29 out of 36 items were used in this study after a few factors were taken 
into considerations, such as low values of factor loading. This proved that results differ for each study 
or sample due to the characteristics of the respondents. This result is supported by [3], [10], [19] and 
[20]. Next, MDS resulted in only three groups of attitude dimensions and learning styles’ components 
that are favorable to the students and reflect the students’ attitudes and learning styles in statistics. 
These three clusters are (1) Affect, Interest, Effort, Visual and Sequential, (2) Cognitive, Value, Active 
and Sensing and (3) Difficulty, Verbal and Global. The findings are in line with a past research by [5], 
who stated that learning styles can also be related to attitude, especially if the course instruction is 
conducted in a manner that is opposite to a student’s learning style. But, there are two learning styles’ 
components that are not related to any attitude dimension. The study in [21] stated that the attitudes of 
the students and their learning styles are not related to each other. 

The results of this study can be used as guidelines for educators to choose proper teaching strategies. 
Using different approaches based on students’ learning styles will give a good result in the students’ 
academic achievements. Furthermore, by exploring the learners’ attitudes and learning styles, 
lecturers can plan their teaching methods to ensure that the learners understand what is being taught, 
since every learner is different. An important aspect of this study is that students’ attitudes toward 
statistics have not previously been investigated together with their learning styles. A few studies that 
investigated students’ attitudes toward mathematics and their learning styles had been done but used 
different measurements [5], [12]. 
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Abstract  
Of the multiple challenges currently facing the school, its ability to motivate and involve students with 
the adoption of technology, in an active and participatory way in teaching and learning, deserves special 
mention. 

Thus, the Internet of Things (IoT) has a strong potential to be well received by students, motivating them 
for learning, and with the ability to please teachers for the involvement it provides students with 
pedagogical activities in the classroom. In this article, we intend to identify the challenges to the adoption 
of IoT in the classroom, by teachers and students. 

For its implementation, a mixed methodology was used, questionnaires to students, survey by interview, 
in focus group, to teachers and the researcher's logbook. From the data obtained, it appears that 
students value work centered on data that they themselves helped to collect. As for teachers, despite 
recognizing the potential of this resource, for being a facilitator in the development of an interdisciplinary 
work and in the contextualization of the contents and an activator of feedback to learning, for which 
reason they would adopt this resource, there is still some resistance to the use of technology, as a result 
of a predominance of a pedagogy exhibition centered on the teacher, in the pressure to teach the 
subjects and fulfil the program, in the ignorance about technology and its pedagogical use and the low 
valuation of the leaders.  

The use of IoT requires some necessary conditions for an involvement pedagogy, such as training in 
the context of action and the involvement of intermediate leaders in this pedagogical metamorphosis, in 
order to lead to the transformation of the organizational culture, practices and procedures adopted by 
the school. 

Keywords: Internet of Things, Education, innovation adoption. 

1 INTRODUCTION 
As in society, in education, technology introduces resources that open doors to new challenges, 
experiences and opportunities in the search for information and knowledge, allowing “training and 
learning through the development of more flexible learning environments adapted to the needs of a 
highly mobile society” [1] and the “scientific concepts learnt in class to the everyday life of children or, 
more generally, showing the relevance of what is taught to everyday life problems makes science more 
attractive – and its teaching and learning more effective” ([2], pp. 93) and “conducting experiments and 
investigations gives students an entry point into the work life of scientists, and a better understanding of 
its empirical dimension” ([2], pp.58).  

It also adds that the “teachers will find the right dosage with other, more active learning practices” ([2], 
pp. 38), because in order to translate it into effective improvement of learning, the teacher must ensure 
that the use of technology is appropriate and values the learning in question and that it be framed in the 
current pedagogical practices of the teacher and the preconceptions of the students; the activity should 
be structured so that the students have to take some responsibility and have the opportunity to develop 
active participation; it is essential to promote in students reflection on the underlying concepts and 
relationships, creating moments of discussion, analysis and reflection; the focus should be on the 
research activity by developing skills in data collection and analysis; it should clarify the relationship 
between the use of technologies and the process of teaching and learning; the sharing of findings and 
ideas within the class group should be encouraged [3]. 
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In this sense, the IoT, is a network composed of various objects and devices connected to the Internet, 
“various technologies that work together” ([4], pp. 1). This introduced “a new paradigm that is rapidly 
gaining ground in the modern wireless telecommunications landscape” [5] in which “all available user 
devices are connected and can be identified, interact and communicate with each other and their 
surroundings” ([6], pp. 82), thus creating opportunities to explore places that would be difficult, dangerous 
or impossible to visit ([7], pp. 1). Offering, according to Harpur and De Villiers [8], conditions for the best 
learning moments, as it highlights participation, personal contexts and sensory experiences. 

According to Aldowah et. al [9], “new forms of information exchange lay the foundation for more 
interactive and personalized learning” and real-time data “are useful for analyzing actions, interactions, 
preference trends and changes in student skill levels” [9]. This “personalization can be done 
automatically based on the constructed learner’s profile, his level of knowledge and achievements, the 
pace of learning and specific needs” ([6], pp. 82). The teacher remains “essential for guiding students 
to and through learning objects” and “must also take students away from the variety of disconnected 
experiences to develop meaning and assimilate their new knowledge, skills and emotions” [10], pp. 35). 
So, the IoT is applicable to education because, students explore real-world situations in order to "build 
their own knowledge" ([12] , pp.116) through the collection of real-time data, issued by these connected 
environments [13], and allowing for the exploration of subjects that meet the interests and contexts of 
students and their community. According to Kiryakova et al., ([6], p. 80) the IoT 

“may affect teaching and learning processes, including the approaches of creation of 
knowledge and its dissemination. The learning process may be directed entirely to the 
participants’ needs by physically connected devices. The IoT allows achievement of what 
is often a matter of controversy – the availability of more technical devices and 
accompanying technologies helps transform learning in more human-oriented process.” 

In this way, technology-rich environments changing school grammar, because the “connected devices 
transforming learning from passive to active” ([6]7, p. 82) enrichment experience-based teaching and 
teaching management aid [14] and  

“learning environments with enhanced technology can be designed to create opportunities 
for the best learning moments - for example, through the use of mobile devices, game-
based learning and immersive experiences, and through the use of learning analytics data. 
New ways of capturing the best learning moments can support reflection on learning and 
improve the design of learning technology.” ([7], pp. 1) 

As Andrade [15] refer, “It will be a current response, with new resources for a consolidated pedagogical 
perspective”. 

With this technological resource, students can progress independently in the field of teaching materials, 
choose their pace of work, repeat material that is not clear enough and, after the tests have been carried 
out, get feedback on their progress [16].  

The inclusion of this technological resource in the classroom, favours student performance [17], allows 
the development of communities, where knowledge is built by interaction, which “represent intellectual, 
cultural, social and psychological factors that facilitate and sustain learning, while promoting interaction, 
collaboration and the development of a sense of belonging of its members ”([18], p. 30), providing 
students with new ways to explore interests and enrich learning experiences. 

However, research also shows that only a small number of teachers are willing to integrate technology 
into their teaching activities, because while some teachers have a complete understanding of modern 
technical devices and their operation, others feel it is necessary to obtain additional technical knowledge 
of devices, teaching methods, student-teacher relationship [16]. 

In line with the above, Lowther et al. [19] and Rosen and Manny-Ikan [17], state that it is teachers who 
use technology that are most likely to incorporate research-based practices in their classrooms. 
Especially because for the teacher to take advantage of the use of technology in the classroom, he 
needs to master the content, pedagogy and technology, that is, “teachers must understand the complex 
way in which these three domains, and the contexts in which they are formed, coexist and influence 
each other ”([20], p. 7). These three domains, called TPACK, consist, according to Cox ([21], p.65), “in 
the appropriate use of technology, in a given curricular area, integrated in a specific pedagogical 
strategy, in a determined educational context, to develop students' knowledge about a given topic or 
achieve a previously identified educational objective ”and consists of seven dimensions: content 
knowledge,“ knowledge about the content that must be taught or learned ”([22], p. 1026); pedagogical 
knowledge, “Understanding of cognitive, social skills and theories of development of learning and how 
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they apply in the classroom” ([22], p. 1026-1027); technological knowledge, “skills necessary to operate 
certain technologies” ([22], p. 1027-1028); pedagogical content knowledge, use of alternative teaching 
strategies and flexibility in the way of looking at the subject ([23]; [24]); technological content knowledge, 
“knowledge about the way in which technology and content are mutually related” ([22], p. 1028); 
technological pedagogical knowledge, ability to choose the technology that best suits the content to be 
worked on, as the way of teaching is altered by the technology that is chosen ([24]; [25]) and 
technological, pedagogical and content knowledge, knowledge that goes beyond the three domains 
([22], 1028-1029). 

Generally, the use of technology by students is mainly influenced by the experiences that teachers 
promote. However, the technical challenges, on the part of teachers and those responsible for the 
school, for the integration of technology in the classroom, lead to an infrequent use for both students 
and teachers [26]. The same author adds that for teachers to use technology in the classroom, they 
need to be motivated and recognize that it provides better interaction with students, better assimilation 
of information, as students receive visual, auditory and kinaesthetic knowledge. 

Chumbo et al. ([27], p. 24) mentions in his study six reasons why advanced technologies are no longer 
used in the classroom: lack of institutional support, lack of knowledge and skills on the part of teachers, 
lack of time, lack of specific hardware and software, lack of knowledge, skills and motivation on the part 
of students and lack of recognition on the part of the organization. 

The same authors also add that the lack of recognition on the part of teachers, the fact that there are no 
rewards for teaching better and as the quality of technologies is not part of teacher evaluation, they are 
not rewarded for an effort that consumes hours [27]. However, the teachers should have the mission of 
aligning their practices with the learning potential of his students and, for that, the Internet of Things will 
allow them to take advantage of the relationship between means, people and things and so, in an 
interdisciplinary way, constructing stimulating problem situations, which meet the context and interests 
of students, generating motivation for meaningful learning. 

2 METHODOLOGY 
As the study focuses on emancipatory knowledge, which aims to expose the ideologies that condition 
access to knowledge and actively operate in the transformation of this reality [28], we position ourselves 
in a socio-critical paradigm, a theoretical perspective which, according to Coutinho ([28], pp. 362), is 
“characterized by greater dynamism in the way of facing reality, greater social interactivity, greater 
proximity to the real due to the predominance of praxis, participation and critical reflection, and 
transformative intentionality”. Therefore, aiming for the development of practical and innovative solutions 
to the serious problems of education [29], the development of effective learning environments and the 
use of natural laboratories to investigate teaching and learning [30] and the fact that research does not 
take place in the context of the researcher's action, this study used the method of Design-Based 
Research. According to Wang and Hannafin [31], Design-Based Research is a systematic, flexible 
methodology designed to improve educational practices through interactive analysis, design, 
development, and real-world implementation. For Barab and Squire [32] this is not an approach, but 
several approaches, developed in real contexts, with the intention of producing new theories, artefacts 
and pedagogical practices with potential to impact learning. It is assumed to be mixed in nature, since 
the combination of the quantitative method and the qualitative method makes it possible to cover a larger 
field of research possibilities by raising the public's ideas while quantifying opinions. This happens, 
according to Teddlie and Tashakkori [33], in a parallel mixed design, in which the use of qualitative and 
quantitative methods occur simultaneously. Data collection techniques were chosen from the options 
proposed by Teddlie and Tashakkori [33]: observation techniques, focus groups, and questionnaire 
survey. In this study, a probabilistic approach was used, since the selection of subjects was intended to 
be random in order to exclude the systematic error that affects non-probabilistic samples [34]. Within 
this sampling, a random cluster sampling was chosen, which allowed for the equivalence of clusters at 
the same level. Thus, based on the words of Charles [35], who states that the sample is directly related 
to the type of problem to be investigated, the sample had the following characteristics: 154 students, 79 
(51%) boys and 75 (49%) girls in 6 classes of 8th grade; 14 teachers (prof.) distributed by the subjects 
of mathematics (Mat), natural sciences (NS), physics and chemistry (PC), geography (Geo) and 
information and communication technologies (ICT). 

A questionnaire was designed for students to answer at the following times: before the activities, pre-test; at 
the end of each proposed activity and after the completion of the activities, post-test, with answers on a Likert 
scale. This questionnaire was validated by conducting it on a sample of teachers and students from another 
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context. For the teachers, the focus group method was chosen, as the format of “guided discussion”, is 
intended to verify the “interactions” that are created [36], to observe the degree and nature of the agreements 
and disagreements between participants [37]. In order to meet the objective and collect data on the impact 
of IoT on student learning processes, these instruments, questionnaires and focus group guides, were 
constructed based on the work of the following researchers: Welchen and Oliveira [38]; Parellada and Rufini 
[39]; Souza [40]; Neves [41]; Guimarães [42]; Neves and Boruchovitch [41]; Knuppe [43]; Siqueira and 
Wechsle [44]; Alcará and Leite et al [42]; Bzunec [45]. 

For data analysis, MaxQDA software was used for qualitative data analysis of the teachers' focus group 
interviews and investigator logbook, for the student questionnaires was used SPSS software. 

3 RESULTS 
Regarding the students' data that compare the opinion of students about use of IoT in the classroom, 
table 1, between the diagnostic survey before the activity (pre-test) and the final survey after the activity 
(post-test), we choose the Sign Test. This test is a nonparametric alternative to the t-test for paired 
samples, which “allows to analyse differences between two pre-test and post-test conditions in the same 
group of subjects” ([46] , p. 478), which should be as similar as possible in aspects that may affect their 
responses in ordinal or higher level variables. For a = 0.05, the hypotheses for the nonparametric 
statistical test, sign test, are: H0: There are no differences regarding the topic between pre-test and post-
test, (Xi = Yi; p=0,50) e H1: There was an improvement in the topic at the end of the activity, (Yi > Xi, 
p>0,50, unilateral test).  

Table 1. Opinions of students about the use of IoT in the classroom 

Questions 
Pretest Posttest Test sign 

Mean Standard 
Deviation Mean Standard 

Deviation 
Asymp.Sig.  

(2-tailed) 

The activities with technological support and resources 
to real data make the contents more abstract in concrete 3,12 0,674 3,35 0,621 0,027 

The activities with technological support and resources 
to real data allow to evaluate if I know the contents 3,22 0,666 3,38 0,627 0,045 

The activities with technological support and resources 
to real data facilitate the sharing, the confrontation of 
opinion and points of view 

3,16 0,635 3,38 0,602 0,003 

Regarding the results presented on the students' opinion about the use of IoT in the classroom, we can 
see that they consider that it is a resource that makes the more abstract contents in concrete, allows 
the evaluation of the contents, facilitates the sharing of opinions and the confrontation of ideas. It is 
noteworthy that the degree of agreement of these topics increased from the pre-test to the post-test and 
the results are statistically significant. 

From the focus group of teachers, some opinions were collected about the use of IoT in the classroom 
that are presented in the table 2. 

Table 2. Opinions of teachers about the use of IoT in the classroom 

Teachers 

• "We can easily combine 4 or 5 areas here... " 
• "There is no better construction of knowledge that is not that way ... it is that they realize that, after all, all areas of 

knowledge are linked together ... and that complement each other ... in terms of knowledge..." 
• “It was even good for flexibility, transversality and interdisciplinarity” 
• “When we do something like that they always like it because it's the data they collected ...” 
• “It forces them to interpret, to be critical in the face of the data they are receiving ..., therefore, it ends up building, 

consolidating and structuring knowledge.” 
• "I had feedback at the moment..." 
• “They can contextualize things and make more sense for them ... they don't ask what this is for ...” 
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From the results obtained, it appears that teachers consider that IoT in the classroom presents itself as 
a resource that allows interdisciplinarity, transversality of content, rapid feedback, contextualization of 
content, the development of critical thinking and interpretation in students. 

From the focus group of teachers, some opinions were collected about the pedagogy, table 3, resources, 
table 4, training, table 5, cooperation, table 6 and leadership, table 7, category, challenges to the 
adoption of the Internet of Things in the classroom. 

Table 3. Pedagogy category 

• "Then we also have these activities ... they took place in several classes, sometimes ready for this to be losing, in 
our curriculum ... we are missing so many classes, it was a bit difficult to manage ..." 

• "Design an experiment to get that real data ... now if we have to do it at first ... we don't have time for that ... lack of 
time and class dynamics ... because otherwise I would have gone back and would have applied ... " 

• "It had to be planned according to that and ... create the project in order to create activities that involve ... there has 
to be a planning ... because it was what we didn't do ... for example the use of the sensor we didn’t have that planned 
... and therefore it came up to it and we didn’t use it ... " 

• "You have to target the students very well and then always walk over them to see what they are doing ... which is 
quite complicated with huge classes like we have, isn't it ..." 

• "They don't really learn! They don't have the capacity to acquire knowledge. What is explained today, they don't 
know tomorrow!" 

• "Students don't leave the classroom, I won't let them ... I was two weeks away and I already had to change the tests." 
• "I know the strategy, they are taking too long to do the activity in order to not have class! Another missed class! Another 

missed class! I'm going to the classroom, I'm not going to run, but whoever doesn't arrive at the same time as missing 
class. There are only 4 girls left here. Come on, lets do some exercises because on Monday there are a test ” 

• "At the same time?! Well, I only have it once a week, this is it and the next... will they still have time to finish the work for 
me to evaluate! Classes are almost over ... they need to do this job to see if they have grades! Preferably good ” 

• After a while, the students are alerted: “Look, this project is today and next week. Thus, you will have to advance 
your work at home in order to get a grade! Ok?" 

From the results obtained in relation to the pedagogy category, it appears that teachers are focused on 
preparing students for tests. Thus, these activities, in the teachers opinion, take them time to explore 
the content to be tested. A rigid planning also stands out, since the teachers expressed some difficulty 
in including these activities in the planning elaborated at the beginning of the school year. 

Table 4. Resources and training category 

Resources 

• "Lack of equipment ..." 
• "Lack of renovation of existing equipment ..." 
• "The internet doesn't always work, we have a good internet here at school but with all the students connected, it's 

not easy to guarantee that everyone has access ... and then there are those cases of students who can't ... and then 
there are the boys who don't have a cell phone ... " 

Regarding the resources category, teachers indicate as a difficulty the lack of equipment or their 
renovation and the difficulty of connecting to the Internet 

Table 5. Resources and training category 

Training 

• "I want to see what I can do with sensors and how I can use the data they are recording, but for that there is ... we 
need the knowledge that we don't have ..." 

• "We are told that we increasingly have to implement practical strategies that lead students to be autonomous and 
think ... and such ... what really matters are the actions that allow us to develop these strategies ..." 

• "Maybe, it would be really good for us to have a little training ... so that we can also make our own greenhouses ... 
our activities ..." 
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About the training category, the results show that teachers express interest in their attendance, as they 
consider it to be a useful skill for their classes. 

Table 6. Cooperation and leadership category 

Cooperation 

• "Collaborative ... always in a group dynamic ..." 
• "We share lots of materials, ideas etc., then we have to see within our classes, it is not ... what you can or cannot 

do, because there are projects and strategies that we apply in classes and are successful and in others they are a 
failure… because kids are different… " 

• "In secondary school it is a lot, it is more collaborative than in the 3rd cycle ... I think in the 3rd cycle, it is also. ... but 
it is not ..." 

• "In the 3rd cycle it doesn't go as much in detail, although we keep talking, always ..." 
• "We try to standardize evaluation criteria, tests ..." 
• "We work with the same materials ..." 
• "Not in the 3rd cycle, because afterwards it is also difficult for us to get together for so many different levels that 

people have, but ... in secondary school, we do this more rigorously, I think we have a closer relationship, perhaps 
because of the national exam that we all have to work in a certain direction ... then I think we are more ... we are 
more rigorous ... " 

Regarding the cooperation category, teachers are unanimous in considering that they do collaborative 
work. This involves the exchange of ideas and materials, standardization of evaluation criteria and 
preparation of tests. However, they emphasize that this collaboration is greater in secondary education, 
due to the national exam, than in the third cycle, because in this cycle there is more difficulty in 
compatibility of schedules. 

Table 7. Cooperation and leadership category 

Leadership 

• "For what? There is nothing special! What did you expect to find in the minutes?! There is nothing! They made no 
reference!” 

• “Don't do this to me. I have external evaluation, pedagogical meeting, I have a lot of work. I was with my mother in 
the hospital and I already said that I would not work again at night, but at the time I send you the email... I have no 
other possibility! At another time I can help, but not now! Maybe at the end of the year! ” 

• "Teachers like the project and know that it is a gain for the students, but they miss classes. They missed classes in 
the school break, in the interim meetings, on the study visit... and the program must be given!" 

• "I will complain in the interview! It is an asset for students, but it takes classes that are necessary." 
• "You know that there is a lot of resistance ... and it is not always due to age, but there is a lot of resistance ... and 

they often criticize us for using technologies, such as mobile phones for students to answer a questionnaire ... they 
think that we are playing with students and do not take our work seriously, they even criticize those who use it …” 

With regard to leaderships, we can see that, from the data collected, they allow the use of new resources 
in the classroom, but it seems to be of little value, as they do not question the work developed, nor the 
improvement verified. They only highlight the outburst of colleagues about the difficulty of time 
management and the resistance that still exists in the use of technology in the classroom. However, 
they consider this resource useful for the work of teachers and for the development of skills and abilities 
of students, being in accordance with what is intended in the normative for the third cycle. 

3.1 Discussion  
From the data obtained, it appears that students value work centred on data that they themselves helped 
to collect. 

Teachers recognize that the Internet of Things is a tool that easily promotes interdisciplinarity, facilitates 
the construction of knowledge, because it forces the student to interpret, to be critical in the face of the 
data he receives and that he ends up building, consolidating and structuring knowledge and activator of 
feedback to learning. Also allows, during classes, the teacher to have a better perception of learning 
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difficulties, because according to the data collected, teachers consider that there is greater control in 
checking, identifying and correcting students' difficulties in real time, enabling the monitoring of their 
learning.  

However, at the pedagogical level, teachers consider that activities using this technology waste time for 
teaching the curriculum, because the dynamics and size of the classes are not ideal, which leads to 
control difficulties. Added to annual plans that are not very flexible, with a great predominance in tests. 

As for the work developed by the teachers, they consider that they develop a collaborative work, due to 
the fact that they share materials and standardize evaluation criteria. Although they consider that this 
collaboration is greater in secondary education, due to the presence of national exams and also because 
the teachers who teach the third cycle, have higher levels of education, and they do not have compatible 
schedules. 

The intermediate leaders do not seem to value the use of this resource in the classroom, as they do not 
alert to organizational issues, but only to the loss of classes to work on the curriculum and the lack of 
time to follow the developed project. This lack of appreciation of the IoT resource seems to be 
accompanied by top leaders, when they accept, without question, the absence of reference, in official 
documents, the classroom work developed by the students in this project. 

Despite the resistance in the use of this resource and the lack of equipment and / or renovation, teachers 
consider that they need training. So, they are interested and receptive to proposals that provide them 
with tools to implement practical, flexible and interdisciplinary strategies. 

Consequently, although the IoT presents itself as a well-accepted resource for students and with 
pedagogical advantages there is still some resistance to its use as a result of the predominance of a 
teacher-centred pedagogical exposition, in the pressure to teach the subjects and in the fulfilment of the 
program, in the ignorance of technology and its pedagogical use and the low valuation of leaders. 

4 CONCLUSIONS 
The results obtained show us that the IoT, appreciated by the students and recognized as useful by the 
teachers, allows the creation of conditions for a more personalized, interactive and useful teaching to 
analyse actions, interactions and preferences in order to develop skills and competences in the students, 
leading to a change in the teaching and learning process. This is in line with what is reported by Harpur 
and De Villiers [8], Aldowah et. al [9], Kiryakova et al.[6]). 

Despite the recognition of the advantages of IoT in the classroom for the development of students' skills 
and abilities, teachers manifest some resistance, which can be induced by the lack of time and 
equipment, weak recognition by peers and leaders, absence of incentives to commit to the introduction 
of methodologies using technologies, as mentioned by Chumbo et al. [27] and Donovan et al. [26]. Just 
as, as Stošić [16] points out, only teachers who have a complete understanding of the advantages of 
technology in the classroom, and IoT in particular, would be available to take advantage of this resource. 
However, they consider that they need training. 

In short, the use of IoT requires some necessary conditions for an involvement pedagogy, such as 
training in the context of action and the involvement of intermediate leaders in this pedagogical 
metamorphosis, in order to lead to the transformation of the organizational culture, practices and 
procedures adopted by the school. 
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INNOVATIVE CONSTRUCTION - THE RESULT OF COOPERATION 
BETWEEN THE UNIVERSITY AND INDUSTRY 

K. Břemek, A. Slíva, R. Brázda  
VSB – Technical University of Ostrava (CZECH REPUBLIC) 

Abstract 
This article concerns the cooperation between VŠB-Technical University of Ostrava and the company 
SSI Schäfer ltd. in solving the bachelor's thesis [1], the aim of which was the design of two variants of 
manually driven industrial trucks with a load capacity of 1500 kg. The proposals were created in 
cooperation with SSI Schäfer s.r.o, which provided essential information on which the design was 
based. The documents provided include the company's intellectual property: drawings of the existing 
structure, material sheets of the structures used [4], practical experience with the existing structure, 
safety requirements and ensuring minimum maneuverability. 

In cooperation between the university and the company, both the design of welded frames and the 
selection of wheels were performed not only in terms of rolling resistance, but also in terms of 
hardness, temperature resistance of the material and gentleness of the wheel tread material to the 
road surface.  

Among the important conditions in solving this task were the fulfillment of hygienic limits in terms of the 
maximum allowable pushing / pulling force for one man or for one woman operating a manually 
operated industrial truck. 

Key educational benefits include: 

• The goal of the bachelor thesis is more specifically defined, 
• Verification of the research hypothesis, including the final evaluation, is performed both in terms 

of theoretical and practical, 
• The pedagogical principle of illustration and activating teaching methods (solution of case 

studies and discussion methods) is applied here, 

• Discussion of practically focused results and confrontation with theses from the theoretical part 
of the bachelor's thesis includes not only the professional opinion of the theoretical member of 
the evaluation team, but also the opinion of a member from industrial practice, 

• Practically oriented bachelor's theses provide students with opportunities to improve their 
communication, rhetorical and presentation skills more effectively, as well as to improve the 
ability to work with patent and research data, 

• Student assessment allows to verify the goals from the perspective of experts from the 
university and from practice and provides the student with effective feedback.  

Advantages of university-industry cooperation: 

• The student can work with the most current data - drawing documentation, operational 
information, safety, and time data, 

• Students learn the habits of working in a particular company,  

• Solutions that are unusable in practice or have not proved successful in the past are eliminated, 
• Cooperation of teams with two diametrically different views can generate new innovative 

solutions, 
• There is an optimal use of the university's research infrastructure and the practical potential of 

industrial practice, 

• Very often, future employees of given industrial companies are educated in this way. 

Without this cooperation between the university and industry, there would be no student work with the 
innovative design of a hand-powered industrial truck.  

Keywords: Cooperation, University, Safety, Drawing. 
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1 INTRODUCTION 
The student grant competition at the Faculty of Mechanical Engineering VŠB-Technical University of 
Ostrava, Czech Republic is focused on several target areas: 

• Support for gifted bachelor's and master's degree students who have the opportunity to continue 
their doctoral studies, 

• Support for doctoral students, 

• Linking students' final theses with industrial companies, 
• Increasing the innovation potential of students and teachers, 

• Increasing the publishing potential of students and teachers. 

From the above points, the mentioned bachelor's thesis is aimed, in addition to supporting doctoral 
students, in all target areas. 

2 ADVANTAGES OF COOPERATION BETWEEN THE UNIVERSITY AND 
INDUSTRY 

The benefits of cooperation between the university and industry can be divided into pedagogical and 
practical. 

Key educational benefits include: 

• The goal of the bachelor thesis is more specifically defined, 
• Verification of the research hypothesis, including the final evaluation, is performed both in terms 

of theoretical and practical, 

• The pedagogical principle of illustration and activating teaching methods (solution of case 
studies and discussion methods) is applied here, 

• Discussion of practically focused results and confrontation with theses from the theoretical part 
of the bachelor's thesis includes not only the professional opinion of the theoretical member of 
the evaluation team, but also the opinion of a member from industrial practice, 

• Practically oriented bachelor's theses provide students with opportunities to improve their 
communication, rhetorical and presentation skills more effectively, as well as to improve the 
ability to work with patent and research data, 

• Student assessment allows to verify the goals from the perspective of experts from the 
university and from practice and provides the student with effective feedback.  

Practical advantages of university-industry cooperation: 

• The student can work with the most current data - drawing documentation, operational 
information, safety, and time data, 

• Students learn the habits of working in a particular company,  

• Solutions that are unusable in practice or have not proved successful in the past are eliminated, 
• Cooperation of teams with two diametrically different views can generate new innovative 

solutions, 
• There is an optimal use of the university's research infrastructure and the practical potential of 

industrial practice [2, 3], 

• Very often, future employees of given industrial companies are educated in this way [5]. 

3 COOPERATION ON THE SOLUTION OF THE BACHELOR'S THESIS 
According to the laws of the Czech Republic, the bachelor's thesis is an author's work, so it is 
necessary to proceed in cooperation with industry according to the following conditions: 

• The information provided by the industrial partner must be authorized and must be correctly 
quoted in the bachelor's thesis, 

1440



• Information that is classified or is a business secret of the company may not be published, 
• The student must carry out a thorough research in patent and non-patent sources at least in the 

European Union, 

• If an innovative or innovated device is created within the bachelor's thesis, which will be further 
subject to patent proceedings, then it is necessary to solve this bachelor's thesis at the 
university in a private regime, 

• Opponent proceedings of a bachelor's thesis arising in cooperation with industrial partners must 
always be conducted with one opponent from the company and the other opponent from the 
university, 

• In the case of a private opposition procedure due to the future patent procedure of the innovated 
facility or the provision of secret information or disclosure of trade secrets, all members of this 
commission must sign a legally binding confidentiality document, 

• When solving such a bachelor's thesis, the university and the industrial partner must be 
informed that there is no legal claim to the patent, but that the grant of the patent is possible 
only by a state-guaranteed independent patent procedure. 

Innovated or innovative device is characterized mainly by: 

• Granted patent, 
• Granted utility model, 

• Granted industrial design, 
• Significant improvement of device properties – for example higher strength, lower weight, higher 

load capacity or other improved performance characteristics.  

3.1 Construction Design with Industrial Partner Information 
The resulting student design of the device (see Fig. 1) with information from the industrial partner 
fulfilled the point "Significant improvement of the properties of the device" in terms of innovation. 

Specifically, the design proposal met the following innovative criteria: 

- Reduction of device weight by 51 %, 
- Increase the load capacity of the device by 25 %. 

 
Figure 1. Device design 

One of the fundamental and necessary information that is very necessary for the solution of practically 
oriented bachelor's theses is practical information about the operation of the proposed device. In Fig. 2 
shows the load cases of the device in practical use provided by the industrial partner, including the 
consequences of these load cases on the resulting deformation of the device structure. From the 
pedagogical point of view, the principle of illustration is used here, because the originally imaginary 
load cases are completely illustrative and easily understandable for the student with information from 
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practice. Another benefit for the participating student is the practice of communication skills in 
obtaining essential information for the design of an innovated device [6, 7].  

 
Figure 2. Load cases of the strucure 

4 RESULTS 
The cooperation of a student with an industrial partner on a bachelor's thesis brings completely unique 
advantages, which were described in this article. It is a mutually beneficial cooperation that allows the 
student to create a much better bachelor's thesis. Very often, when solving such oriented bachelor's 
theses, a solution can be found that can be described as innovative. Innovated or innovative device is 
characterized mainly by: 

• Granted patent, 
• Granted utility model, 

• Granted industrial design, 
• Significant improvement of device properties – for example higher strength, lower weight, higher 

load capacity or other improved performance characteristics. 

5 CONCLUSIONS 
A very important and neglected aspect of cooperation between industry and universities is the 
conditions of cooperation. The essential and recommended ones are listed:  

• The information provided by the industrial partner must be authorized and must be correctly 
quoted in the bachelor's thesis, 

• Information that is classified or is a business secret of the company may not be published, 
• The student must carry out a thorough research in patent and non-patent sources at least in the 

European Union, 

• If an innovative or innovated device is created within the bachelor's thesis, which will be further 
subject to patent proceedings, then it is necessary to solve this bachelor's thesis at the 
university in a private regime, 

• Opponent proceedings of a bachelor's thesis arising in cooperation with industrial partners must 
always be conducted with one opponent from the company and the other opponent from the 
university, 
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• In the case of a private opposition procedure due to the future patent procedure of the innovated 
facility or the provision of secret information or disclosure of trade secrets, all members of this 
commission must sign a legally binding confidentiality document, 

• When solving such a bachelor's thesis, the university and the industrial partner must be 
informed that there is no legal claim to the patent, but that the grant of the patent is possible 
only by a state-guaranteed independent patent procedure. 
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Abstract 
The European University is currently experiencing a moment of strong changes that affect both 
students and professors: adaptation of new methodologies that have a profound impact on the 
teaching-learning processes. The traditional role of the professor, focused on the transmission of 
knowledge, is changing. This modification is due in part to what we previously mentioned about the 
new technologies, which allow the student to access any knowledge they need immediately. In this 
way, the role of transmitter of knowledge of the professor is outdated, which derives the need for it to 
focus more on providing an emotional relationship of support to students. Emotions are the most 
important aspect to facilitate learning in education: positive or pleasant emotions will allow the 
performance of actions favorable to learning, negative or non-pleasant emotions will not allow it. In the 
case of classroom interaction, professors’ emotions will be decisive for the course that students' 
learning follows. A change in the modality of professor-student interaction would be a priority aspect to 
fulfill the purpose of improving the quality of our teaching. The present study was designed for the 
development of emotional intelligence (EI) through a series of professor workshops as a strategy 
aimed at enhancing success during the performance of the teaching activity in the classroom. Before 
the experience, the professors that voluntarily wanted to take part in this educational strategy were 
selected. 14 professors of the University of Granada took part in this experience. From this moment, 
two temporary periods were established: at the beginning of the semester and after several workshops 
of emotional intelligence development, that served us to improve in this field. The workshops are 
intended for the knowledge and development of emotions and emotional intelligence. Before and after 
the workshops, Trait Meta Mood Scale 24 (TMMS-24) questionnaire was used to assess the 
perception about the ability to attend, understand or regulate their own emotional states. Before the 
intervention with EI workshops, we observed that women have a higher level of EI. After the EI 
workshops we were able to observe an improvement of all the items in both sexes in 85% of the 
participants, indicating that they better control their moods in the class, but also control their students' 
emotions better. EI is an innovative tool with a high application potential to enhance the success of 
professors during the development of their work in the classroom, because by its nature it contributes 
to the integral development of the student, allowing through an action-reflection process undertake a 
set of transformative and conscious initiatives aimed at enhancing their capacity for success and their 
personal and professional development. In this context, the aim of the current study was to know the 
emotional intelligence profile of university professors and to hold a series of workshops to improve 
emotional skills ad EI. 

Keywords: Emotional intelligence, teaching innovation, learning, information and communication 
technologies (ICT). 

1 INTRODUCTION 
Emotional Intelligence (EI) in a few years [1], has evolved from being a fashionable concept to 
becoming a fruitful field of research. In this sense, several authors defend that the skills to identify, 
assimilate, understand and regulate our emotions and those of others are potential resources that 
would facilitate a greater coping with stressful events [2]. The perception of our emotional abilities [3] 
and emotional skills [4] are significant predictors of emotional well-being and psychosocial adjustment. 
Emotional intelligence is of great interest, because there is evidence that individual differences in the 
processing of affective information predict success [5] and the adaptation of the person to different 
areas of their life such as educational [6]. Emotional intelligence could be a personal resource that 
facilitates a greater perception of self-efficacy and a better coping with the multiple conflicts and 
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negative reactions that arise in the work environment and is positively correlated with self-esteem and 
leadership and negatively with anxiety [7]. 

One of the needs to promote students´ EI development is the development of the professors own EI, 
taking into account these concepts in their teaching practice. Therefore, the impulse, promotion and 
development of EI in the classroom, both of the professor and the student, must be developed in a 
coordinated way. The process of learning, improving and applying EI will favor a mutual respect for 
one's own sensations, thus providing the creation of positive learning environments. The EI of the 
professor is one of the variables that best explains the creation of an emotionally intelligent classroom. 
In this sense, EI seems to depend on the perception and management of the own emotions, especially 
those of a negative nature. The professors should not be closed to their negative emotions, but be 
able to express them in a healthy way within the community built with the students. Regarding the 
above, it should be noted that Extremera and Fernández-Berrocal [8] mention that emotionally 
intelligent people will not only be more skilled at perceiving, understanding and managing their own 
emotions, but will also be more capable of extrapolating their perception skills, understanding and 
handling the emotions of others and point out the importance for which the professor should possess 
certain emotional abilities has a marked altruistic aspect and a clearly educational purpose. For the 
learner to learn and develop emotional and affective skills concerning the intelligent use of their 
emotions, they need an emotional educator [8]. 

Learning processes are extremely complex processes being the result of multiple causes that are 
combined in a single result. However, these causes are fundamentally the result of two aspects: 
cognitive and emotional. Despite this, the prevailing educational model generally tends to ignore or 
minimize emotional aspects. However, as a result of the educational revolution generated from the 
emergence of constructivism and the impact of the theory of multiple intelligences, a new debate in 
pedagogy has emerged and this includes the role of emotions as one of the fundamental aspects to 
be considered in the integral formation of the student. The professor-student interaction in the 
classroom constitutes a way of relationship that has important consequences for the formation of 
students, both personally and academically. The perception that students have about their 
interpersonal relationships with professors would have the greatest impact on their learning process, 
and not the content or subject matter. On the other hand, in higher education, the reorganization of 
cognitive activity is closely linked to new forms of social experience [9], so the change in the modes of 
professor-student interaction would be a priority aspect to fulfill with the purpose of improving the 
quality of teaching. 

Since learning is only possible thanks to the presence of its two main actors, students and professors, 
it must be considered how the emotions of the professors influence the learning process. Taking these 
antecedents into account, this study is aimed at proposing workshops for the development of 
emotional intelligence in teachers as a strategy aimed at enhancing success during the performance 
of teaching activity in the classroom. 

2 AIMS 
The primary aim of this experience was to determine the emotional intelligence profile of the 
professors before and after the intervention with workshops of emotional intelligence development to 
improve the teaching-learning process. This aim is complemented with other secondary outcomes: 

•  To apply the knowledge acquired after the theoretical study of this system taught in the 
classroom. 

•  To improve the teaching methodology of the professorship by means of the change of the 
didactic strategies and innovating in the educational dynamics of the University. 

•  To contribute to the adequacy of the systems of education-learning by means of the emotional 
intelligence. 

3 METHODOLOGY  
Before the experience, the professors that voluntarily wanted to take part in this educational strategy 
were selected. 14 professors of the University of Granada took part in this experience. From this 
moment, two temporary periods were established: at the beginning of the semester and after several 
workshops of emotional intelligence development, that served us to improve in this field. We used a 
series of workshops to improve the level of emotional intelligence of the professors. The format used is 
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mainly practical, with a structure based on the theoretical model of Mayer & Salovey (1997) and 40 
hours of duration.  

The sessions were distributed throughout the semester (2 hours per week). The workshops are 
intended for the knowledge and development of emotions and emotional intelligence. Before and after 
the workshops, Trait Meta Mood Scale 24 (TMMS-24) questionnaire [10] was used. This is an 
adaptation to Spanish of the Trait Meta-Mood Scale (TMMS) reported by Salovey et al., [5]. This scale 
assesses the perception that each person has about the ability to attend, understand or regulate their 
own emotional states, that is, a measure of the level of EI perceived in their intrapersonal dimension. It 
consists of 24 items presented in a 5-point Likert format (1 = strongly disagree, 5 = strongly agree) and 
distributed in three subfactors (8 items per factor): Emotional attention, the degree to which each 
subject thinks about their feelings; Emotional clarity, ability to understand our own moods; and 
Emotional regulation, or repair, ability to repair negative emotional states and keep positive. 

4 RESULTS AND DISCUSSION 
Before the intervention with EI workshops, we observed that women have a higher level of EI. In this 
sense, numerous studies seem to show that women have higher levels of attention towards emotions, 
which coincides with the evidence that indicates that women are more empathetic. These data have 
been observed both through measuring instruments related to EI and with other instruments that 
measure prosocial behavior, self-perception and self-esteem [11]. Women have a better capacity to 
attend to emotions. This data coincides with previous results that have evaluated perceived emotional 
intelligence [12]. In terms of teaching years, professors who have been teaching subjects for less than 
15 years are better evaluated. 

Before teaching EI workshops, emotional exhaustion was high in the professors (54% revealed that 
they were emotionally exhausted). Surprisingly, after the workshops, the improvement in self-
knowledge and motivation was noticeable, because after the EI workshops we were able to observe 
an improvement of all the items in both sexes in 85% of the participants, indicating that they better 
control their moods in the class, but also control their students' emotions better. These capabilities are 
essential aspects of EI. Also taking into account that professors are constantly exposed to stress 
factors at work of different kinds such as: very large groups of students, research tasks, excessive 
bureaucratic burden, to name a few. For this reason, those professors with greater EI will have an 
advantage to manage these emotions and, probably, to reduce their levels of occupational stress [13]. 

Socio-emotional aspects are well present in the educational process, but also in any personal or 
professional facet that is undertaken. In order to develop their socio-emotional competencies in 
students, one must start with the teacher. The professor must attend to a double facet because the 
professor is the socio-emotional leader in the classroom: on the one hand, must train students in 
socio-emotional skills and on the other hand, must self-train: to fulfill his mission, to feel better and to 
transmit knowledge, so that students feel better. Only an emotionally competent professor can help 
develop in their students the socio-emotional skills necessary to generate an effective working 
environment and full coexistence. Socio-emotional competences are the fundamental factor that 
characterizes effective, emotionally healthy professors and positively influencing students. According 
to García [14], for university students to acquire basic skills, a teacher trained in IE is necessary to 
fulfill a new function in university education: tutor, supervisor and guide the student to obtain, apart 
from the knowledge, the competences that employers and society demand. 

The professor is the central axis and coordinator of the entire network of interpersonal and dynamic 
relationships that can occur in the educational community. Therefore, a reflection on the impact of the 
pedagogical strategies that are used is essential [15]. The learning process is highly influenced by the 
findings of neuroscience [16]. Knowing how the brain learns, it is necessary to include emotion in the 
educational process [15]. All learning must have an affective experience, since emotion and cognition 
are processes that go together (Damasio, 1994). Ferrés, (2014) [16] reports the inability to acquire 
knowledge without motivation or if the content does not have an emotional meaning that provokes 
attention. And it is that the evolutionary role that emotions have in our cognitive process is an 
indispensable element [17]. Motivation is the source of energy in successful learning for both 
professors and students. Motivation is closely linked to emotional understanding. Emotion and 
motivation must be understood as the pillars of learning. Therefore, the management of the 
professors' state of mind is decisive in all educational dynamics [18]. Emotions in the psychological life 
of a professor have a high influence on cognitive strategies and, consequently, on teaching and 
academic performance. From the physiological point of view, emotion is a reaction [19] that mobilizes 
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the organism towards a specific action and objective. This physiological change is due to the 
intervention of the limbic system, a specific area of the brain that is made up, among other structures, 
by the hippocampus and the amygdala, the areas responsible for generating emotional responses 
[18]. 

The professor must know their own mental, physical, emotional and social abilities to positively 
influence that of their students. To its multiple functions (explaining concepts, assigning tasks, 
evaluating performance, developing learning experiences, guiding students), others should be added 
as a motivator, organizer, instructional expert, leader, counselor, and role model for their students [20]. 
Thus, the professor assumes the role of vital axis in the teaching-learning process, favoring 
interpersonal relationships and promoting the affective aspect of education. The work of emotional 
competences is considered as something basic to participate in the knowledge society, guaranteeing 
the development of a solid self-concept that favors collaboration, intercommunication and creativity. 

There are another range of reasons that show various investigations that postulate that adequate 
indices of EI can help solve academic and daily problems with greater success [21], obtain a 
remarkable degree of psychological well-being [22], have a better self-concept and future perspectives 
[23], achieve a better level of empathy in interpersonal relationships and adaptation to the 
environment [24]. Even a good degree of EI can help people collaborate more with the people around 
them, a fundamental skill in a higher education professor [25]. It has also been shown that poor levels 
of emotional intelligence serve as predictors in the emergence of stress and dysfunctional cognitive 
patterns that affect self-vision and constructive thinking [23], fundamental teaching skills. 

Although it is often mistakenly thought that the only indispensable thing to teach a university subject is 
to have knowledge of the subject in question is forgetting that the skills provided by EI can play a 
crucial role in the teaching-learning process and in the personal life of the professor for various 
reasons: firstly, and certainly one of the most important, is that the classrooms are a model of socio-
emotional learning that involve the teaching of empathic skills such as paying attention, knowing how 
to listen and understand the views of others, in the same way encompass the creation of environments 
that promote, through dynamics, group work and tasks the solution of interpersonal conflicts, the 
expression of both positive and negative feelings and the exposure of experiences that can help 
resolve possible personal conflicts in students [8]. It has also been shown that poor levels of emotional 
intelligence serve as predictors in the emergence of stress and dysfunctional cognitive patterns that 
affect self-vision and constructive thinking [23, 26]. 

5 CONCLUSIONS  
EI is an innovative tool with a high application potential to enhance the success of professors during 
the development of their work in the classroom, because by its nature it contributes to the integral 
development of the student, allowing through an action-reflection process undertake a set of 
transformative and conscious initiatives aimed at enhancing their capacity for success and their 
personal and professional development. EI helps social interaction because it directly influences 
emotional expression and behavior. Within the classroom, it can help foster cordial relationships with 
and between students while developing a positive learning environment. In addition, the poor handling 
of negative emotions such as fear, anger and guilt within the classroom is not only harmful to the 
professor of higher education but is equally harmful to the student as it creates incorrect and non-
adaptive models to cope with the environment as well as a poor capacity for decision making. 
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Abstract 
The Internet, computer communication, mobile telephony, but also new technologies have a significant 
impact on the psychological development of the individual, but also on the dynamics and social 
structure, especially because it completely changes the way interpersonal communication is achieved. 

In recent years, computer-assisted education or e-learning has grown in Romania, developing more 
and more as technology has evolved. Thus, online education comes as a complement to traditional 
education, by using modern techniques and technology in order to achieve a higher level of teaching, 
learning and a better assessment of knowledge. 

A great impact of online technology can be seen in the university education system. Whether we are 
talking about online courses, conferences or trainings, they all have a much greater impact on young 
people, if they are in the virtual environment, due to accessibility and the fact that the population is in 
constant motion. 

In this paper, we aimed to analyse the impact that digitalization had on the quality of learning in online 
classes, because of this year's pandemic, but also what is the students' perception of how to conduct 
online educational activities. 

The aim of this paper is to find the best solution to implement digitization in university studies and to 
create a more comfortable environment for students. This paper also aimed to analyse the impact that 
the transition to the online education system had on students during the pandemic. 

For this article, we used a qualitative research, through individual interviews, conducted among 
representative students, members in the university organizational structures. This research was 
applied to 15 students, both bachelor's and master's, and aimed to analyse the perspective of students 
on the past year, year in which teaching was conducted online, and how they perceive the impact of 
digitalization on the educational process. The results of the study showed that the new generation is 
attracted by the idea of digitalization, but retains a human side, and emphasizes the need for 
socialization at the level of student groups. 

Keywords: Online education, COVID-19 pandemic, online platforms, student perception, online 
communication, marketing, online education. 

1 INTRODUCTION 
As in many countries around the world, as part of the consequences of the COVID-19 pandemic, all 
universities in Romania have moved their activities to the online environment, starting from March 
2020. Even if at the beginning of the academic year there were several institutions that chose to follow 
a hybrid education system, they have given up this measure, and for the safety of students and 
teachers have switched entirely to the online system. As a result, there are many teachers in the 
country who face many challenges in adapting to an online teaching system and keeping a minimum 
level of active communication with students, making it quite difficult to maintain a high educational 
quality and a correct understanding of the study subject by the students. 

The extensive digitization of the activity of educational institutions took place during a technological 
era, in a continuous development, characterized by numerous innovations, especially in the 
educational field [1]. Therefore, “digitalization in education” has been a very significant issue, both 
before and after the onset of the COVID-19 pandemic [2]. Consequently, not only are there questions 
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about the effectiveness of the use of digital tools by teachers and students in the online teaching 
process, but they also address the digital competencies of teachers and students, and the 
opportunities for training in the use of online platforms. 

The COVID-19 pandemic has forced universities to move entirely from face-to-face training to distance 
education, a move that is causing major changes both for teachers and for students. Teachers faced 
challenges, both in terms of learning to use new technologies in a short time, and in designing 
teaching materials that fit the new environment. Many universities have provided training sessions for 
their school members, somehow facilitating the transition from face-to-face learning to distance 
education. 

We conducted this study in order to investigate the impact that the COVID-19 pandemic had on the 
development of teaching activities within universities, how they have adapted, and to present the tools 
used. A significant aim pursued in this research is the analysis of the perception of the students from 
the Marketing Faculty regarding the development of courses and seminaries in the online 
environment, proposing a strategy for the development and implementation of digital tools in the 
teaching activities within the school.  

2 ONLINE EDUCATION – A NEW PERSPECTIVE OVER EDUCATION 
Online education has been the best alternative during pandemics, such as the current time when the 
entire planet is affected by the SARS-COV-2 virus [3]. Online education is the source that can provide 
unprecedented access to many opportunities for learning, as evidenced by its role during the 
Coronavirus pandemic from 2020 [4]. 

The main factors that contribute to ensuring the success of the online learning process are: 
Information and Communication Technology (IT&C) and the teacher and the student's experience in 
using IT&C. Although the central role in the online education belongs to the teacher, the allocation of 
study time properly, the discipline and attention of the students are factors that significantly influence 
the educational process and its quality [5]. The most accessible and appropriate way to conduct the 
online learning process is to combine videos, recorded and live courses with direct online interaction, a 
method that can help mitigate the impact of network instability and increase the students’ active 
participation [6]. 

Online education comes with new perspectives on education, new learning methods and encourages 
new generations to work at their own pace and to take advantage of the freedom and independence 
that results from this educational process. [7]. Conducting certain courses through online methods is 
also an opportunity for teachers, who can discover and experiment with various technologies how to 
present the contents of teaching materials, improve their digital skills, thus managing to stay in touch 
with the needs of the students [8].  

The main elements that need to be considered for the proper conduct of online teaching activities are: 
the high relevance between designing online materials and presenting this information to students, 
streamlining the provision of online information and students’ active participation, proper learning 
assistance for students, but also in preparing an emergency plan to deal with unexpected technical 
incidents that may affect the online teaching platforms [9].  

The online educational process is built on a multidimensional effort, for teachers, they have to provide 
a high level of involvement to online learners, and this involvement is possible only through direct 
communication during the course, the constant feedback on the student performance, but also on the 
quality of the materials presented [10].  

Students' performance within the learning process can be assessed through the following indicators: 
course connection data, lesson presentation, assessment of the information presented during the 
lesson and the final score of these assessments, all of which are methods to provide the 
understanding of the study subject, and quality education, which is a beneficial factor both for students 
and for educational institutions [11].  

The quality of the platforms that are used in the educational process is very important, as it has a 
favourable effect on the students' performance within the online education. The quality of the data 
presented and the quality of the educational establishments, the systems used, the services, as well 
as the compatibility with the students' requirements can contribute favourably to the increase in their 
satisfaction and quality assurance through the efficient use of the online education system [12].  
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Small, F., Dowell, D. and Simmons, P. [13], following their research, find that those tools that allow 
teachers to communicate directly with the students, and vice versa are more effective and satisfactory 
for students than the tools that allow only the interaction between them. Biasutti M. [14] also 
highlighted the aspects that are related to the satisfaction resulting from the use of online learning 
methods, such as: comparison of ideas, collaboration, group planning, level of using the platform and 
workload management, etc. 

Vikas Gupta and Namita Jain [15] consider that, regardless of whether we are talking about an era of 
digitization, the online education will not be able to completely replace the traditional education, but 
can rather be a complement to provide a complex experience for students and teachers, thus 
achieving a mixed educational model. Wdowik [16] also supports this idea, believing that a mixed 
learning system provides accessibility to the teacher, who has the opportunity to support high 
standards of education, promote development and improve the level of the educational process, and 
for students this system contributes to increasing involvement, quality of education and educational 
experience. 

Although the online education system provides many benefits and can overcome the traditional 
barriers of education in terms of space-time programming, it is necessary to develop strategies in 
order to encourage the collaboration between students, and to decrease the feeling of social isolation. 
The feeling of social isolation can be prevented by integrating new approaches, generating situations 
involving teamwork during online courses and assessing students' self-efficacy in teamwork or by 
effective strategies for creating connection opportunities, direct involvement of participants as 
facilitators and supporting the student community [17]. 

3 ONLINE TEACHING METHODS USED DURING COVID-19 PANDEMIC 
In order to implement an online education system as efficiently as possible, but also to avoid the 
negative impact on the teaching-learning process, universities sought the most effective teaching tools 
to implement in the education system. 

In order to ensure the quality and a better understanding of the study subject, auxiliary teaching tools 
were used through video conferencing (Zoom, Google Meet, Microsoft Teams and Cisco WebEx) and 
social networks where students were informed about all the news within the university. 

The success of an online education system is fully dependent on the availability of facilities for 
communication and presentation of materials by teachers, but also on the active and interactive 
involvement of students. Each auxiliary platform that the teachers chose to use during the classes, 
and here we are talking especially about video conferencing platforms, have advantages and 
disadvantages. Through these auxiliary tools, the teacher seeks to maintain at a significant level the 
connection with the student, but also the quality of the notions taught. 

Since the beginning of this pandemic, the companies that have developed video conferencing tools 
have experienced a significant increase, in terms of access, but also in financial terms. According to a 
report from April 2020, downloads from video conferencing applications exceeded 62 million in March 
2020, situation shown in Figure 1. 

 
Figure 1. Downloads situation in 2020 (millions) 
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In the following, we will briefly present these platforms, which are the main element that has 
contributed to the success of the online education system and to adapting to current situations. 

3.1 Zoom application 
Currently the most popular and most selected application for conducting online teaching activities is 
ZOOM, application that recorded a real success during the pandemic, reaching a number of 200 
million daily users. Even though it was a very popular application, it faced many security issues, which 
were not developed, the application not being of interest until the time of the pandemic, which they 
tried to fix as soon as possible. 

Zoom has a friendly interface and great features such as the ability to meet up to 100 participants for 
the free version. The disadvantage of the free subscription is the time limit of 40 minutes per meeting, 
problem solved only for the first few accounts created at the beginning of the pandemic, providing 
these first users a Basic Free license, which allows unlimited time for sessions, created to support the 
pandemic period. The many benefits of this app include the function of screen sharing, recording, 
team chats, presentation of a history of participants' connections, but also the possibility of 
customizing the screen for the video camera. 

This application, which became known for its ease of access and use, remained associated with terms 
such as "hack" and "security issues", the main reason being the July 2020 "attack" on the application, 
called "zoom bombed". Even if the application has solved these issues, it will take some time for users 
to regain trust in the company. 

Maul et al. [18] investigated the value perceived from using Zoom in the education system. They found 
that both the school and the students appreciated the use of Zoom. They indicated that Zoom allowed 
students to build a valuable relationship with their counsellors and an increased productivity. 

Due to the COVID 19 pandemic, the face-to-face classes, according to Agarwal and Kaushik [19], 
were replaced by 40-minute Zoom lectures. Following a study conducted by them, most students 
indicated that the sessions were relevant to their learning needs. Based on these results, the 
researchers concluded that online teaching should be part of the university training in future courses. 

3.2 Google Meet application 
Google Hangouts Meet, or just Meet is a Google software that has a convenient interface, allowing 
screen sharing, but the disadvantage would be the dependence on the Google Suite. The main 
advantage of this application consists in the security of the connection, providing protection of user 
data. This is the main option for large companies, which have the advantage of data protection, 
providing a protection system to keep user meetings safe. These include anti-hijacking measures for 
web meetings and phone calls.  

3.3 Microsoft Teams application 
Microsoft Teams is a digital hub that brings together conversations, meetings, files and applications 
into a single learning management system (LMS) [20]. Microsoft Teams is an application that uses the 
term bot when referring to groups of participants. Christensson [21] defines bot (in short for robot) as 
an automatic program running on the Internet. Some bots run automatically, and others execute 
commands only when they have specific information and commands. 

Tsai [22] argued that some collaborative chat applications, such as Teams, provide many features that 
e-mail does not have, such as chat rooms, video conferencing, and features that reproduce popular 
social networks. Tsai [22] predicts that Microsoft Teams will experience massive growth in the next 
two years, and by the end of 2020, 41% of organizations will use Microsoft Teams globally. 

Microsoft Teams cannot only be used as a learning management system by teachers, but supports 
both synchronous and asynchronous learning. Therefore, in essence, this application works both in a 
synchronous mode and in an asynchronous mode, depending on the choice and preference of the 
students and of the teachers. Thirdly, like any conventional e-learning system, Microsoft Teams has 
the option to share files. Similarly, tests can be designed for students, and the application can 
automatically classify the students based on predefined topics. Moreover, social networking features 
are also integrated into the Teams software, enabling customized, as well as group chat facilities. 
Therefore, this application not only provides a multi-party video conferencing facility, but also a real 
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classroom, such as virtual learning environment, with a variety of features and available both in mobile 
and in video web format.  

3.4 Cisco WebEx Teams application 
Cisco WebEx is a platform both for meetings and for team options. In a team, you can collaborate with 
your team members by sharing files and other communication tools, such as video and chat options. 
With Cisco WebEx, both external and internal callers can join the meeting. Additional features include 
whiteboard, scheduling, meeting recording, sound mute options, screen sharing, a guest lounge or a 
waiting room, and attending external meetings through the app [23]. There is a free option and 
additional service package plans. Package plans include Starter, Plus, Business and Enterprise. Free 
meetings allow up to 100 participants for 50-minute meetings. Longer meetings or adding additional 
hosts require a paid package plan. Online support is available for free accounts. Additional chat, 
calling, and a dedicated support representative are available with paid plans. All plans are secured 
with encryption options, meeting passwords, meeting room locks and are HIPAA compliant. 

These applications are used basically in order to ensure connectivity between people, and in our case 
between teachers and students. 

4 QUALITATIVE RESEARCH ON THE PERCEPTION OF THE STUDENTS 
WITHIN MARKETING FACULTY REGARDING THE ONLINE ACTIVITIES 
DURING THE COVID-19 PANDEMIC PERIOD 

4.1 Qualitative research methodology 
In the literature have been confirmed several benefits for students on conducting teaching activities 
online, such as: accessible to students during activities, from any place, flexibility to carry out other 
activities, usually professional but also cost-effective [24]. 

Daugherty and Funke [25] analysed the opinion of students who take courses provided entirely or 
partially online. Students who participated to their study reported that, for them, online learning is 
much more accessible than face-to-face learning, because it provided flexibility and allowed a certain 
level of self-paced study. 

O'Malley and McGraw [26] found that students did not consider that they were left with more 
information after studying online. Interestingly, the students surveyed expressed a preference for face-
to-face courses, but wanted to take more online courses. Apparently, the convenience of online 
courses has outweighed the concerns about the knowledge gained. 

The researchers found that the following areas are significant for students' satisfaction with online 
instruction, such as: student interaction, quality and timely student-teacher interaction, consistent 
course design, availability of technical assistance, and flexibility of online courses, compared to face to 
face courses [27]. 

The researchers studied the students' satisfaction with online courses based on various factors. Aman 
[28] examined five factors of quality instruction and student satisfaction with each area: 1) outcomes, 
2) assessment, 3) resource materials, 4) student interaction, and 5) technology. He found that the 
overall satisfaction of students with an online course on a scale from 1 (strongly disagree) to 5 
(strongly agree) was in average 4.21. He further measured each of the factors and found that the 
highest satisfaction assessment was on the results with an average of 4.24, followed by resource 
materials with an average of 4.12. The third factor was the assessment with an average of 4.08, and 
the technology with an average of 4.05. The factor with the lowest satisfaction was the interaction with 
an average of 3.93. This interaction included student-student interactions, as well as teacher-student 
interactions. 

There were also other factors identified by researchers as significant components of conducting online 
courses that impact the students’ satisfaction. Ortiz-Rodriques, et. al [29] found that students' 
satisfaction with online courses was related to timely communication and feedback, good course 
design, administrative issues, including good software and support services. 

Evans [30] found the following factors related to student satisfaction: school involvement, curriculum, 
student involvement, and flexibility. 
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After analysing the literature, we chose to conduct a series of qualitative focus group research within 
the Marketing Faculty, aimed at identifying students' perceptions of digitizing university activities 
during the pandemic, and studying students' opinions regarding the teaching staff adapting to new 
technologies. For the future, we will carry out a quantitative research, more extensive, at the level of 
the students within the Marketing Faculty in order to collect accurate and clear data, which we can 
integrate into a final strategy regarding the digitized educational activity within the school. 

The main goals we pursued have been:  

1 Identification of video conferencing platforms used by teachers; 
2 Establishing the student’ level of understanding the notions taught during the course; 
3 Students’ level of understanding the use of online platforms; 
4 Determining the students’ level satisfaction regarding the way of carrying out the entire 

academic activity in the online environment; 
5 Identifying digitization strategies at the level of the Marketing Faculty. 

A discussion guide was designed which included a set of 10 questions aiming at achieving the goals 
presented above. This research was carried out at the level of a group of 15 representatives of 
students (heads of series) from the Marketing Faculty, students in the bachelor and master course of 
studies.  

4.2 Results 
Following the discussions, we had, we found out that most of the teachers who teach at the Marketing 
Faculty use as an auxiliary teaching tool the ZOOM platform. Among the main reasons is the interface 
friendly both for students and for teachers. 

Although ZOOM is the preferred platform for teachers, students expressed their dissatisfaction 
regarding the interruption of the session after the 40-minutes time limit, for the free version of the 
program. 

Another topic addressed was that of understanding the notions taught during the study subjects within 
the curriculum. The only observations on this subject referred to the impossibility of understanding 
those study subjects that involve formulas and calculations (mathematics, econometrics, statistics, 
etc.). The rest of the students, starting with the third year, specified that they have no problems in 
understanding the theoretical notions, having already gained knowledge from the information base 
from previous years. 

At the level of first year students, we discussed intensely about the issue of accessing the online 
platform. They stated that they did not have the opportunity to receive training, they encountered 
access problems, problems regarding the activation of institutional addresses, which would involve the 
drafting by the school of a guide for accessing online platforms and the institutional address. 

The students specified during discussions that they are relatively satisfied with the development of the 
entire academic activity in the online environment. Most of them reasoned that they are satisfied that 
they no longer have to walk to the college and change the rooms from one building to another. All 
master students said that for them the biggest advantage is the ability to connect from anywhere, no 
longer having to leave work early in order to get to the class. 

The main dissatisfaction expressed by the students referred to the lack of support for courses in 
electronic format, the lack of books and articles in electronic format on the library's online platform, 
noticed especially by third year bachelor students and second year master students, that are 
necessary in the stage of preparing their bachelor or dissertation paper.  

The only negative element of communication that we noticed in most students was the lack of direct 
interaction from the school. Many specified that they lack the time spent with the rest of the colleagues 
until the beginning of the activities and the social interaction. 

Following the conclusions of the qualitative research, we set out to implement a digitization strategy, 
through which we can increase the quality of education, students’ satisfaction and the school prestige, 
attracting as many young people in the future, at least within the Marketing Faculty. 
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5 DESIGNING A STRATEGY FOR INTEGRATING DIGITIZATION IN THE 
EDUCATIONAL PROCESS AT THE MARKETING FACULTY 

The Marketing Faculty, one of the best-rated schools within The Bucharest University of Economic 
Studies, was established in 2003, by Government Resolution, thus marking an extremely significant 
moment in the development of marketing science from Romania. This was the first school in this field 
at the national level and included some of the greatest marketing experts of that time, from The 
Bucharest University of Economic Studies. 

Currently the school’s numbers approx. 2000 students who attend the courses of the Marketing 
Faculty. In 2020, 17 years after its establishment, the school went through a real challenge. Moving 
activities to the online environment was unexpected for university teachers, administrative staff and 
students. 

Even if this transformation was an unexpected one, it was seen as an opportunity for technologizing 
and adaptation to the modern era of teaching. In the following I will present a possible digitization 
strategy, which can be implemented at the level of the Marketing Faculty, also after overcoming the 
pandemic, in order to streamline and facilitate the introduction of new technologies in the teaching 
process. 

The aim of this strategy is to facilitate the access to theoretical notions much easier for most students, 
to make it possible to maintain quality and social connection, but also to contribute to the creation of 
generations of successful marketers, adapted to the age of technology, an era when marketing without 
digitization it has become almost non-existent. 

The main goals aimed by implementing this strategy are the following: 

1 Master programs to be carried out in the online education system, thus facilitating the 
professional development and the integration of students; 

2 The bachelor's programs will take place in the hybrid learning system, where the courses will 
take place in the online environment and some seminaries will take place with a presence on 
campus depending on the specifics of the study subjects taught. 

3 Organizing courses in video-conferencing system to which specialists in the field of the study 
subject taught are invited, providing a combination between practical and theoretical learning; 

4 The activity of the administrative staff related to the needs and requirements of the students to 
be carried out preferably in the online environment; 

5 Creating online scientific circles where students are introduced to new marketing technologies 
to apply in their future professional activity. 

The proposal of this strategy comes after the pandemic period, when we discussed with the students 
and found out what their opinions are about the online school, and how they would see the teaching 
activities in the future. 

Through the first goal we specified that our proposal is the transition to the online environment of all 
teaching activities for master programs. As a master student, and after discussions carried out with my 
colleagues from various programs, they agreed that online activities were the greatest opportunity for 
us. We supported this because most of us work, and for us the post-work teaching activities were an 
overload. 

In the online environment, whether we attend part of the course or seminar activity on the way home 
from work, we save time to go to college, we no longer have to get a leave from work in order to get to 
classes, we save time to go home from college, and the focus in one's own dormitory is different from 
the focus in a classroom after eight hours of work.  

The same cannot be said about bachelor students, who constantly stated that, no matter how 
comfortable online teaching activities are, they still lack the interaction with their colleagues. 

Thus, the discussions with them on this topic led us to a single solution. Since they really liked online 
activities, and did not want to give them up, we decided to come up with a fairly affordable proposal in 
this regard: the hybrid system. 

Within this system, the activities would take place as it follows: the courses would take place in the 
online environment, possibly to be recorded by the teachers, and then made available on the online 
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platform of the university; and the seminaries would take place in the classrooms, thus providing the 
possibility of interaction between students. 

From the discussions carried out with all my colleagues, we decided to include in this strategy some 
courses from specialists active on the market. So, we came up with the proposal to conduct training 
courses on what marketing means today for large companies and how they implement it. 

We chose to achieve this goal, in order to combine at the level of our school the best theoretical 
notions, from the great experts in this field, with the best practical examples from companies with real 
success on the market, thus managing to take the marketing from Romania to another level. 

A true benefit for my colleagues was the access to the secretariat via e-mail. As a proposal in this 
strategy, we came up with the idea of moving the entire administrative body of the Marketing Faculty 
to the online environment, possibly creating a dedicated platform, accessible to students only during a 
schedule set. 

Thus, by making this change, it would be much easier for students to get in touch with the staff they 
need, to find answers to their problems and last but not least, to avoid queues in front of the 
secretariat. 

The last goal of our strategy refers to bringing new technologies within the Marketing Faculty, 
technologies that are used today on a global scale. By bringing new technologies I mean the purchase 
of software to make online scheduled advertisements, on various social platforms, artificial intelligence 
software and equipment for researching the consumer behaviour, but also to teach students how to 
use them.  

In this regard, regular laboratories can be created, with various groups of students, where they can 
learn everything about marketing from the 21st century. In order to have access to the necessary 
equipment and programs, partnerships can be concluded with large manufacturing companies, which 
can even send trainers to train our students. 

In order to implement this strategy, we need a fairly large budget, teachers eager for new and modern, 
students involved, a set of ZOOM licenses at the level of the marketing department and an extension 
of the utility’s om the online platforms. 

Even if the ideas may seem like a new perspective on the entire university system, there is a risk that 
the proposals will not be compatible with the regulations for the university teaching activities, or will not 
be accepted by members of the department, namely teachers and administrative staff. However, we 
hope that by communicating and combining ideas we can adapt our strategy so as to satisfy both the 
teaching staff, the administrative body, the university management, but last but not least the students, 
the main core of the teaching activity. 

By implementing this strategy, we want to change the educational system and bring it to the present, 
to the era where the online environment is everything. This strategy was based on the needs of my 
colleagues, expressed in various meetings. We tried that this strategy includes both the didactic part, 
without which marketing cannot be applied, and the new technologies that have monopolized 
everything that marketing means during this period. 

6 CONCLUSIONS 
The COVID-19 pandemic has forced universities to move entirely from face-to-face training to distance 
education, a move that is causing major change both for teachers and for students. Teachers face 
challenges, both in terms of learning to use new technologies in a short time, and in designing 
teaching materials that fit the new environment. Many universities have provided training sessions for 
their school members, facilitating the transition from face-to-face learning to distance education. 

In order to implement an online education system as efficiently as possible, but also to avoid the 
negative impact on the teaching-learning process, universities sought the most effective teaching tools 
to implement in the education system. 

In order to provide quality and a better understanding of the study subject, auxiliary tools for video 
conferencing were used (Zoom, Google Meet, Microsoft Teams and Cisco WebEx), and social 
networks where students were informed about all the news within the university. 

By implementing a digitization strategy, according to this, I aim to change the educational system and 
bring it to the present, to the era where the online environment is everything. This strategy was based 
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on the needs of my colleagues, expressed in various meetings. We tried that this strategy includes 
both the didactic part, without which marketing cannot be applied, and the new technologies that have 
monopolized everything that marketing means during this period. 

The most significant conclusion is that the only way one can create a successful marketer, to be 
noticed today, is to unite the best theoretical notions, from the great experts in this field, professors 
within the Marketing Faculty, with the best practical examples from companies with real success on 
the market. 
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Abstract 
3D modelling and printing are efficient means of prototyping of the investigated object. They help to 
visualize a production circle of a certain object, to illustrate its life circle and to predict the failure cases. 
Many universities have in their curriculum special modules with the aim to teach their students to launch 
a scientific research. As it is set by the Federal standards of education in the Russian Federation almost 
every master programme should facilitate the development of scientific research competence. The 
results of 3D modelling and printing comprise an obligatory part of the master thesis. 

The article discusses the application of 3D modelling and printing for conducting scientific research by 
the master students in Russian universities. 

While conducting a research the students often face the problem of lacking necessary laboratory 
equipment to fulfil their investigation. 3D modelling and printing facilitate the production of lacking details 
for laboratory benches or, in some cases, to develop a laboratory bench as a whole. 

The initial stage of studying 3D design takes place in schools which have so-called “engineering 
classes”. The students fulfil the simple tasks of 3D modelling and on their basis master the 3D printing 
skills. That allows to develop the basic set of modelling competence and students’ spatial awareness. 

The acquired at the initial stage skills help to further the 3D design competence and to advance the 
students 3D experience. 

After the graduation from the universities about 10% of the Russian students choose to pursue their 
scientific career. 3D design competence makes it possible for the starting investigators to produce and 
improve laboratory benches necessary for their research. 3D printing allows to produce lacking 
equipment nodes of individual design quickly and with a great degree of accuracy. The researchers are 
able to fulfil innovative experimental investigations and achieve veritable results. 

Thus, 3D modelling and printing are powerful means of conducting scientific research of basic character 
as well as of the most complicated one at sufficiently low costs. 

Keywords: Basic skills, 3D design, 3D printing, scientific research, experimental investigation. 

1 INTRODUCTION  
Nowadays 3D modelling is an efficient instrument for simulation of objects of various functionality. State-
of-art software packages enable to simulate 3D models of objects as well as to investigate the 
performance of nodes and details. 3D modelling has found its application in different spheres of industry 
as oil and gas industry [1], building and construction [2], and etc. including its application in educational 
process [3]. 

3D modelling is complemented with a rapidly developing 3D printing. The application of this 
technology allows to simulate functional prototypes, working models and finished items. Although the 
major drawback of 3D printing is the high cost of printed items this technology possesses an obvious 
advantage. Using this technology makes it possible to produced items that are impossible to produce  
under standard technological process [4]. The application of 3D printing in any engineering process 
allows to reduce specific material consumption of produced items. In this case the production process 
requires fewer manufacturing steps and less specific equipment which, in its turn, enables the 
reduction of production facilities. 
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The Federal standards of education in the Russian Federation set the requirements for the graduates 
of master programmes to fulfil a scientific research for their master thesis. It is obvious that very often 
universities and institutes do not have specific laboratory plants and equipment for such kind of 
research. In such cases master students have to develop necessary testing equipment by themselves 
which is not only time-consuming but requires additional operational costs. A perfect decision for this 
problem is the application of 3D modelling and 3D printing for conducting of scientific research from 
the stage of investigation up to a finished product. Russian University of Transport widely employs 
these technologies for conduction scientific investigations of various types. Moreover, the employment 
of 3D modelling and 3D printing allow to modernize the existing laboratory plant and equipment for 
the performing of specific investigations and experiments in a fairly short time. The rapid advancement 
of science demands the introduction of innovative technologies. Additive manufacturing is a vivid 
example of such technologies and may be efficiently applied for performing of scientific investigations 
and experiments. 

2 METHODOLOGY 
The initial stage of forming a 3D modelling competence is set while studying at secondary school. 
Nowadays there are a lot of schools in Russian that have “Engineering classes”. The main aim of such 
classes is a pre-professional training of children [5]. At this stage the children learn the basic principles 
of 3D modelling of simple geometric figures and details. The children create the first 3D models of details 
using CAD systems and develop skills of 3D printing under the guidance of a tutor. As a result, they get 
full-scale specimens of modelled details (Figure 1). The application of this methodology at secondary 
school level allows the children to develop a special thinking and facilitates their further education at 
higher educational institutions. 

 
Figure 1. An elementary detail produced by applying 3D printing.  

As it is set by the Federal standards of education the university graduates with a degree in “Machine 
building” or any other engineering profession must be fully qualified in the field of 3D modelling of details, 
nodes and other engineering constructions using specific software packages. Thus, the application of 
3D technologies in educational process is inseparable part of any engineering education in the Russian 
Federation.  

At universities or institutions while majoring in “Machine building” and other engineering professions the 
students have such modules as “Engineering graphics” and “CAD systems”. In the course of these 
modules they have an opportunity to improve their skills in 3D modelling by assembling work drawings 
of various degree of complexity. Those students who have a school pre-professional training 
demonstrate higher motivation and better academic performance. The greatest progress is shown in 
those modules concerning geometric construction and design. (Figure 2).  
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Figure 2. 3D model of bridge crane traverse. 

Module “Computer-aided design systems” aims at further development of 3D modelling skills and 
improvement of 3D printing skills. The students learn how to predetermine optimal parameters for the 
details to be produced. The finished item should comply with the requirements imposed by various sets 
of standards. The role of tutor is quite crucial at this stage of learning. As he should monitor all the 
processes, especially the process of 3D printing, so that all the standards are duly met (Figure 3). These 
are the main stages of developing professional competence for bachelor degree.  

 
Figure 3. Bracket for calibration of industrial robot KUKA.  

For master degree programmes the Federal standards of education determine the compulsory 
performance of scientific investigation. Quite often there arises a necessity to launch a full-scale 
experiment. The lack of specific laboratory equipment at universities may prevent from conducting an 
experiment properly. The master programme students at Russian University of Transport apply 3D 
printing to provide necessary laboratory facilities. They produce a specific laboratory unit (Figure 4) 
[6, 7, 8]. This unit aims at performing an investigation to define the aerodynamic drag factor of truck-
mounted crane arm. The applied technologies allowed to analyze the work of crane arms of various 
section and to provide a required level of the results reliability. 
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Figure 4. Laboratory unit for the definition of aerodynamic drag factor.  

3 RESULTS 
The application of 3D modelling and 3D printing from the initial stage of general education at school 
facilitate the development of special thinking. Studying in “Engineering classes” enables the formation 
of basic professional skills which are further developed in the course of studying at higher educational 
institutions. The students who have had a pre-professional training in the field of 3D modelling and 3D 
printing at school demonstrate a better academic performance at modules and courses concerning 
design and development of mechanical products. 

The employment of 3D modelling and 3D printing while majoring in engineering or machine building at 
universities or institutes meets the requirements of the Federal standards of education in the Russian 
Federation. According to these requirements the graduates must possess professional skills in design 
and development of technical object of different degree complexity. 3D modelling and 3D printing 
software packages facilitate the development of the required skills and the acquirement of the necessary 
knowledge in this field. 

Moreover, the education with application of 3D modelling and 3D printing enables the development of 
engineering thinking. It implies the integration of innovative, technical, engineering, economic, design 
and development skills. These factors define the characteristic features of an “engineer of the future”: 
to see the structure of processes and objects what people lacking engineering thinking could not see; 
to work efficiently under the conditions of severe restrictions imposed by the nature or other people. A 
highly qualified engineer should be able to determine priorities while carrying out a project and to allocate 
the resources for its better fulfilment.  

4 CONCLUSIONS 
The methodology of application of 3D modelling and 3D printing with modern software packages in 
educational process allows to develop a required professional competence that is necessary for a highly 
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qualified engineer or designer in the field of machine building who is ready and able to work with state-
of-art technologies. Moreover, the acquired knowledge and developed skill may be further deployed for 
PhD investigation. 

A university graduate with professional skills in 3D modelling and 3D printing using modern software 
packages meets the requirements that any employer may set in the sphere of machine building. At the 
same times such an expert can launch a scientific investigation with improvement of existing laboratory 
units. Thus the level of qualification of such an expert meets the requirements of modern science and 
industry.  

The obtained results may be applied for the improvement of the quality of instruction of 3D modelling 
and 3D printing modules in universities and institutes. It will encourage the creative, interdisciplinary, 
cognitive and research activity of students.  
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Abstract  
Students, especially girls from low socio-economic and remote backgrounds in underdeveloped 
countries, are less likely to attend secondary school, critical to empowering them for life and work. 
Distance education that fosters inclusive learning offers promise for such students, but realization of 
the benefits is hampered by lack of teacher capability.  

Traditional teacher professional development programs often utilize expert-driven approaches without 
consulting key stakeholders. This model may not be relevant to teachers’ realities. Contextualized 
professional development is needed to build teacher capability in leadership, and design, 
development, and facilitation of high-quality inclusive learner centred distance education.  

In this paper, we have proposed that to provide such contextualized professional development a 
participatory research framework is needed, which will enable stakeholder input and increase potential 
for change. Collection of rich stakeholder input from diverse local community members including 
community, teachers and industry voices will facilitate contextualization. The approach will support 
development of strong partnerships between schools and in-country trainers and distance education 
providers.  

Pilot scale trials are needed to build partnerships and community confidence in efficacy of new 
approaches. The first stage would be to collaboratively develop a shared vision for distance education 
and an understanding of the context and requirements of training in inclusive distance education and 
leadership between the implementation team, representative trainees, and key stakeholders. The 
second stage would be to develop a blueprint for contextualised inclusive distance learning 
professional development for a pilot group of teachers. The professional development would be online 
and model best online practice for distance education. The third stage would be mentoring for the 
newly trained teachers who would teach students at local schools using distance education 
approaches. Mentors would be recruited from the local community. Rigorous evaluation of lessons 
learnt across all stages would contribute to refinement of resources and processes, and prepare 
recommendations for the fourth stage, knowledge mobilization to other regions and scale up through 
advocacy. Learning ‘before, during and after’ is a simple model to facilitate knowledge mobilisation. 
Support of internet providers would be essential for scale-up and sustainable adoption of distance 
learning over the long-term. 

The blueprint for professional development would use a design template such as Graham, Woodfield 
and Harrison’s trifocal lens of structure, support, and strategy. Structure would include utilizing existing 
distance learning models for effective distance education teacher training and support; support would 
include consideration of sustainability of distance education after teacher training, through developing 
the leadership capability of teachers and setting up of distance educator networks; strategy would 
focus on knowledge mobilization of pilot project outcomes including recommendations for scale-up, 
identifying the best practice process to design the professional development, mentoring for other 
regions and policy recommendations for Government.  

Keywords: Professional development, distance learning, diversity issues, developing countries. 

1 INTRODUCTION  
Students, especially girls from low socio-economic and remote backgrounds in underdeveloped 
countries, are less likely to attend secondary school, but higher-level schooling is critical to 
empowering them for life and work [1]. It is likely that girls in marginalised communities have been the 
most affected by the worldwide school closures in response to the Covid19 pandemic [2].  
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Distance education can play a pivotal role in alleviating the effects of limited access to schools for 
students who are unable to attend, due to reasons such as remoteness, subject choice and medical 
grounds. Distance education is routinely undertaken by students in first world countries through 
schools such as the Virtual School Victoria (Australia), one of the largest schools in the state, with 
4000 students annually [3]. Schools such as VSV have developed in-house pedagogical models to 
support high quality online learning through an iterative process with a broad range of key 
stakeholders [4]. 

High quality distance education can enable outstanding learning. Quality depends on many inter-
related factors for both students and teaching staff. A recent UK higher education report found that for 
students, quality learning outcomes depend on their expectations and prior experience, their digital 
competency, as well as home context such as access to a quiet study space, access to digital devices 
and fast and reliable internet bandwidth. During school shutdowns in response to the pandemic, even 
in a first world country like the UK, many students relied on interventions like laptop loans to bridge the 
digital divide. For teachers, success depends on digital confidence, adequate training, teacher 
capability to make appropriate choices in learning design, breaking away from established delivery 
styles, workload, and getting feedback from students about what works. The need for sector-wide 
resources and standards has also been raised [5]. Further, distance education requires effective IT 
systems and support for both staff and students, as technical issues can impair curriculum delivery [6].  

Distance education offers promise for children in marginalised communities in remote and rural areas 
of underdeveloped countries but has rarely been realised. In addition to the factors identified for the 
UK, others will be present in underdeveloped countries.  

Vietnam is an example of a developing country that is starting to focus on distance education. It will be 
used in this paper as an indicative case study. Factors identified in Vietnam that contribute to quality of 
educational outcomes for students are varied. Vietnam has a high average number of years of 
schooling (10 years) second only to Singapore in the ASEAN region [7], high completion rates for 
primary and lower secondary education (96% in 2014 and 97% in 2018 respectively) with male/female 
parity and teachers qualified for their year level [8]. This has been achieved with the “bringing school 
to children” government policy to build schools in remote and disadvantaged areas so children do not 
have to travel long distances to school. In addition, teacher incomes are on parity with other 
professionals [9]. However, teacher-centred approaches dominate as Vietnam has only recently 
adopted a student-centred approach. Further, teachers and teacher trainers lack opportunities to 
share best practice with peers [9]. 

In terms of higher education (HE), Vietnam is lagging its comparators in the rate of progression of 
students into HE [7]. This is attributed to ineffective government policy, inconsistent regulation, 
insufficient financial aid for low-income students, and under-development of alternative education 
modes [7].  

In terms of ethnic minority groups, these have much lower completion rates of primary (88%) and 
secondary (70%) education [8]. In addition, they are vastly underrepresented in higher education 
compared to the majority Kinh/Hoa ethnic group. In 2016, 42% of Kinh/Hoa students accessed tertiary 
education, while only 12% of ethnic minorities did so, and the gap is increasing over time. This gap 
was attributed to both lower school graduation rates and lower application rates of those qualified. Low 
application rates were attributed to lack of readiness to enter higher education and lack of outreach 
programs [7]. These factors are exacerbated by the reluctance of teachers to move to 
remote/disadvantaged areas even when there are salary bonuses [9]. 

Despite the successes, the Vietnamese Ministry of Education and Training (MOET) identified raising 
the school participation rate of ethnic minority children as a key goal for the next decade. They 
advocated several new strategies to promote inclusive education: strengthening community 
awareness of the importance of children attending school; bilingual classes especially in early years; 
diversifying service delivery to include community-based initiatives and school/business-based 
partnerships; and renovations in teaching methods and teacher training. They also identified the need 
to improve teacher training and re-training with more focus on practice and placements, and to adapt 
textbooks to the new approaches to learning [10]. 

Successful implementation of distance education has numerous precursors, including adaption of 
teachers’ practices from being teaching focused to facilitation of learning with high levels of interaction 
[11]. However, MOET simply recommended teachers should undertake ‘self-learning to improve their 
professional capacities’ [10, p.xvi].  
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A lack of family income has been identified as a key reason why children in remote and mountainous 
regions did not attend school [10]. Low-income families living in remote areas would struggle to afford 
an internet plan. In 2015 only 52% of the population, (highly concentrated in the cities) of Vietnam 
subscribed to an internet service. To address this, VietTEL Solutions, the major Telco in Vietnam, 
launched their distance learning platform Viettel Study, and offered it free to its 3.4 million users during 
the COVID19 pandemic shutdowns [12]. 

A requirement for effective implementation of distance learning is for governments of developing 
countries to look at world best practice. To promote distance education the Vietnamese Government 
has sought the assistance of International universities. They have brough leaders in online tertiary 
education to advise on strategies to modernise Vietnam’s online education approach. The Online and 
Digitally Enhanced Learning (DEL) Policy Roundtable was first in a series of events where MOET met 
with regional universities to discuss issues in online education in Vietnam [13].  

Key themes in the issues around sustainable distance education for Vietnam are teacher capability, 
teacher training, teachers sharing good practice and community engagement with the educational 
process. This paper will showcase a teacher training blueprint for distance education in remote 
disadvantaged communities that will consider each of these themes.  

2 METHODOLOGY 
Professional development programs (PD) are widely used in the education sector as a vehicle for re- 
training teachers and lifting their capability. However, there is a growing concern about both a lack of 
engagement of teachers with PD and a lack of evidence about their effectiveness [14,15, 16, 17]. 
Enablers for sustainable change of work practice include staff being prepared and ready for change 
[18], being engaged in planning the teaching practice change [19] and to have some control over and 
input into decision making [20]. The theory of student engagement predicts that student involvement is 
directly proportional to student learning and development, [20]. From the viewpoint of the teacher, he 
or she takes on the role of a student in a PD program. Hence, we may hypothesis that it is very 
important for teachers’ learning and their later translation of teacher training into their own teaching 
practice that teachers are involved in the design and development of the teacher training PD.  

However, the predominant mode for design and development of teacher training PD is to utilize an 
expert-driven approach without consulting key stakeholders. This model may not be relevant to 
teachers’ realities. Teachers are likely to reject new ideas about teaching as inappropriate if it is 
incongruent to their context [21]. Contextualized professional development is needed to build teacher 
capability. 

This is even more important when there are cultural and societal differences between the PD 
instructional designers and the teacher learners. Not only must teachers understand how to 
contextualise distance learning lessons, but they must be inclusive [22]. 

So how should such contextualized inclusive PD for teachers be designed? We propose that a 
participatory research framework is needed, which will enable stakeholder input and increase potential 
for sustainable change. 

2.1 Design of blueprint process  
A high-quality project design is needed to generate positive project outcomes [23]. A participatory 
framework is a methodological approach that uses a collaborative two-way learning approach to 
identify a broad range of local stakeholders and engage them the project team. Advice is sought 
through a series of stakeholder workshops to develop a shared vision, to identify aims for the project 
that are important to stakeholders, to describe stakeholder perceptions of interactions between 
complex issues such as intersectionality of gender, ethnicity, and social inequality. The outcome of the 
collaborative workshops is an agreed set of strategies that will deliver the project aims, with variables 
that can be measured to assess progress towards the goals [24]. 

Collection of rich stakeholder input from diverse local voices will facilitate contextualization. The 
stakeholders in a remote region of a country such as Vietnam might include local families and school 
teachers. Support for distance learning might also be garnered through meetings targeted towards 
broad community, businesses, and community leaders [25]. Support for knowledge mobilization might 
be enhanced by meetings targeted towards local government [26,27]. Working together to develop a 
shared vision and understanding will support development of strong partnerships and foster 
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community agency [28] between local schools and in-country teacher training agencies and distance 
education providers.  

Ideally the project team would have a broad understanding from literature on development of distance 
learning and be able to select a suitable framework to guide stakeholder workshop discussions and 
curriculum structure. For example, the trifocal Framework for Distance Learning [29] offers a suitable 
design template to facilitate implementation and scaling. This framework comprises three pillars: 
structure, support, and strategy. Structure might include utilizing distance learning models for PD [30]. 
Support might include consideration of sustainability of distance education after teacher training, 
through developing the leadership capability of teachers and setting up of distance educator networks 
[31]. Strategy might focus on knowledge mobilization of pilot project outcomes including 
recommendations for scale-up, identifying the best practice process to design the professional 
development, mentoring for other regions and policy recommendations for Government [26,27].  

The project team should also identify a suitable evaluation framework for the implementation of the 
PD. This should be based on methods that can be adapted to multi-cultural contexts. For example, the 
logic model approach could be used to monitor the extent to which the resources invested in project-
related activities were effective in delivering the outcomes to enhance teacher learning [32, 33]. A logic 
model connects the various components of the project so not only is it useful for evaluation, it can be 
used to pin-point challenges, unveil insights and mobilize knowledge. The use of an established model 
for management, evaluation and reporting will lend credibility to findings and results when available. In 
turn this supports knowledge mobilisation through advocacy [34]. A strategy to support translation of 
learning into practice would be to conduct the PD by distance learning, showcasing best practice, and 
providing trainees with the experience of being students studying online. Presenting new abstract 
knowledge in the same knowledge domain of the teachers is critical for high level learning [35]. 

Knowledge mobilization is a critical part of sustainable change. The project team also needs to identify 
a framework to guide their approach. An example of a simple knowledge mobilization strategy widely 
used in the health sector is the National Health Service Knowledge mobilization framework [26]. This 
follows a process of benchmarking learning before the project, during the project, and evaluation of 
the learning after the project. Collaborative workshops with key knowledge mobilization partners 
(teacher training college managers, local government etc.) are held before and after the project to 
evaluate learnings from the project and plan further dissemination. In an international project the 
project team may recruit a local knowledge management advisor with local network to lead and 
coordinate project communications and publication of project materials in each country. 

Leadership and mentoring are also critical for sustainable change. Leaders must develop a shared 
vision and foster peers’ agency to influence others to adopt workplace innovations [36]. PD might 
include leadership, mentoring and advocacy training. The new trainees would deploy their new 
leadership skills to promote distance learning to other potential trainees through advocacy of distance 
education in local schools. Mentors from the local community for each trainee could be recruited, to 
encourage continuing conversations with local community leaders about benefits of distance 
education for the community.  

Pilot scale projects are small-scale trials used to inform a larger project to follow. Pilot studies are 
useful as they allow lessons to be learnt that inform revision of project process prior to any scale-up 
[37]. Methods may be tested and resources and outcomes evaluated, thereby reducing risks and 
increasing chance of success of the follow-up project. In an international project, a pilot scale project is 
needed to build partnerships and local community confidence in efficacy of new approaches. Support 
of internet providers would be essential for scale-up and sustainable adoption of distance learning 
over the long-term. 

2.2 Potential goals for distance education in remote disadvantaged 
communities 

Key themes discussed above include how can new training in distance education engender 
sustainable change? How can teacher capability be lifted to support high quality student learning? 
What kind of teacher training would be most effective in delivery trainees capable of developing 
inclusive contextualised distance class plans and resources? How could trainees’ agency be 
developed so that teachers would mentor their peers and share good practice? And finally, how could 
goals be collaboratively developed with stakeholders to ensure project strategies deliver outcomes 
that best fits the community society and culture? Reflecting these questions and the above advice for 
process, the overarching aims for the project might include: 
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a) to design class outlines and resources for teacher training distance learning PD for regional 
teachers 

b) to ensure the PD will address activation of trainees' capability to design, develop and facilitate 
contextualised and inclusive distance learning 

c) to ensure the PD will address activation of trainees’ capability to lead and mentor other 
educators in distance learning  

d) to set up a network of trainee practitioners to share on-going reflections on distance learning 
and good practice 

e) to evaluate the success of the project to provide insight into how to refine the project approach 

f) to mobilize knowledge for sustainable change through advocacy  

The outcome from the first stage of a project built using this approach might be a blueprint for formal 
distance education teacher training. The blueprint could include: 

a) a detailed description and scope of the professional development, modelling best online 
practice, to enable teachers to provide equitable, inclusive distance learning  

b) a detailed description and scope of leadership and trainer/mentor professional development 

c) sample lesson plans for distance education 

3 CONCLUSIONS 
Distance education is an important tool to alleviate disadvantage for students with limited access to 
schools. The design of high-quality distance education resources and lesson plans is critical for good 
student experience and requires development of instructional design capabilities in teachers different 
to face to face teaching. Capabilities must be developed both for distance as well as online. In 
addition, when distance education is to be delivered to low-socio economic and remote areas, such as 
rural and mountainous regions of developing countries, additional capability in inclusive teaching, 
sensitive to cultural issues is needed. Vietnam is moving forward quickly to develop its capacity to 
deliver distance learning for students missed by its “bringing children to school” strategy [9] but is 
hampered by a dominant culture of teacher-centred approaches. New teacher training programs are 
needed to develop these capabilities in teachers.  

For professional development to be effective and sustainable, it should engage teachers in its design 
and development [19, 20] otherwise it may be rejected as a poor fit to their context [21]. It also needs 
to include community stakeholders, otherwise it may lack cultural inclusiveness for students [22]. A 
participatory framework is a suitable methodological approach to design such professional 
development, with collaborative workshops with a broad range of stakeholders at each stage of 
development [24, 25] to foster community agency [28]. Meeting with local government will be important 
for knowledge mobilisation [26, 27]. The project team should identify a suitable evaluation framework, 
to ensure lessons learnt are incorporated and improve future iterations of new programs [26], as well 
as to support advocacy for change [34]. Mentoring is not traditionally included in teacher training but 
should be included in teacher capability up-lift, as it would be important in scaling up a major change 
[36], such as moving from face to face to distance learning. A pilot scale project would be appropriate 
where project success depends on a big cultural shift by both teachers, community, and local 
government [37].  

Outcomes from a pilot scale project might include a blueprint for how to develop a culturally sensitive 
professional development program for teachers. The aim of the professional development would be to 
develop teachers’ capability in online distance education and mentoring. The program would include 
how to activate trainee’s capability to design and develop inclusive lesson plans and student 
resources, and to mentor other educators in distance learning good practice. A network of distance 
education teachers could assist sharing of good practice and advocacy for distance education. The 
program itself should be offered by online distance education, to role model and demonstrate good 
approaches to distance education. 
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Abstract 
The experience of the Covid-19 pandemic influenced everybody’s personal and professional life. The 
system of higher education worldwide is experiencing a challenging era due to the obligation to ensure 
the quality of distance studies. The traditional process of studies had to be moved to distance in a very 
short period. Directly or indirectly, the ‘new reality’ affected various sides of our life and the study process 
of teacher education programs was not an exception. The team of four teacher educators/researchers 
shared and analyzed their lived experience in educating student teachers and teachers during the Covid-
19 pandemic. One of the main discoveries of collective autoethnography is that teacher educators had 
to change their own and learners’ ways and means of communication and maintaining relationships. 
Changes in interactions forced us to reconsider attitudes and beliefs and find more effective ways to 
build and maintain relationships, compensating for the limitations of distance communication. The 
biggest source of confusion is how to build constructive and effective relations with learners. The 
transformation of relationships leads to the conclusion that in the future, successful teaching practice 
will be ensured through a combination of live and online contact. This shows that distance contacts will 
not be able to replace live, natural physical contact. 
Keywords: Covid-19, relationships, students, teacher educator, collective autoethnography. 

1 INTRODUCTION  
In response to the challenges of COVID-19, the education sector had to abruptly reorient and move from 
a physical environment to a virtual space. In one year of COVID-19, about half of the world’s pupils had 
to switch to distance learning [1]. In most countries, a formerly unfamiliar and atypical situation of 
distance education has become standard and usual – and can thus be described as a new normal [2]. 
This new normal in education is characterized by high technologization, which started already before 
the pandemic, and the pandemic simply accelerated it, which promoted the effectiveness of instruction, 
however, along with arising new challenges for education [2]. 

In that new normality, as research indicates [3], teacher educators are facing serious challenges as well. 
“Transitioning from traditional face-to-face learning to online learning can be an entirely different 
experience for the learners and the educators, which they must adapt to with little or no other alternatives 
available” [4, p.134]. The abrupt transition to online education has highlighted a myriad of problems that 
needed to be addressed “here and now”: experiencing negative emotions such as anxiety, stress, 
depression during the pandemic [5-7]; search for and application of effective teaching and learning 
strategies, seeking quality [8, 9,10], etc. Particular attention was paid to the situation and problems of 
teacher education, highlighting the importance of modifying and rethinking teaching and learning 
strategies in the pandemic situation [11, 12, 13, 14], the development of student teachers’ socio-
emotional abilities [15], the need for creating and maintaining a remote environment for learners [16], 
the impact of communication and collaboration on self-efficacy of student teachers [17], and other. 

Overcoming the above-mentioned and other challenges arising for teacher educators in the conditions 
of rapid technologization of education during the pandemic may contribute to the development of teacher 
education. However, from the perspective of the new normality, the question arises about the human 
aspect in teacher education, as in general “technologized education enhances efficiency and ensures 
uniformity, while presuming objectivity to the detriment of human reflection and singularity” [2, p.6]. 
Technologization of education has a major impact on teaching and learning, changes the relationship 
between the educator and the student, and between students themselves: connectedness is weakening 
and decreasing [18]. In this context, it is worth remembering that teacher-student relationships play an 
exceptionally important role in education [19, 20, 21]. 
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Bearing in mind that technologization in the new normal education has reached unprecedented heights 
and that technologization inevitably harms teacher-student relationships, which are of paramount 
importance, especially in the sense of the German term ‘Bildung’, we focused on teacher educators’ 
relationships with students. How did they transform through technologized education in the conditions 
of the pandemic? What became a new normal in the relationships? What are the origins of this 
transformation and the lessons learned? What is worth moving to the future new normal and what is no 
longer possible to refuse? 

Looking for answers to these questions, we used the method of collaborative autoethnography. As 
representatives of the investigated group of teacher educators, we collectively reflected on our lived 
experiences, collectively discussed and interpreted them, trying to identify and describe patterns of 
teacher educators’ relationship with their students. 

2 METHODOLOGY 

2.1 Participants of the study  
The study is based on the lived experience and collective reflections on the relationship of all four 
authors of the article with their students. All authors are teacher educators – we all work in teacher 
education programs at universities and NGO’s. We all have many years of experience in such work 
(over 20 years) and worked with students during the COVID-19 pandemic. 

2.2 Research methods 
The method of collaborative autoethnography was chosen. Autoethnography is a genre of narrative 
inquiry to be used for critical self-study and analyses of experience were understanding of the self is 
helping to understand others [22]. Collaborative autoethnography engages a team of researchers to 
reflect on their lived experiences, collaboratively analyse and interpret data, looking for common themes 
[23]. This method was enriched with collective reflection due to its possibilities to strengthen 
autoethnography and see action and reflection as an integrated whole. “Collective reflection has 
potential to create a new language for speaking about new and shared understandings grounded in 
experience” [24], and this is important in our study because a new phenomenon and new experience 
are investigated, discussion of which requires the new language. In addition, this approach enabled us 
to use our lived experience to understand and interpret the interrelationship between ourselves and 
others to explore the unique social reality of the present crisis [25]. There were two meetings, each 
lasting nearly 2 hours, during which all authors reflected on their experiences of working with students 
and experienced teachers, focusing on the relationship aspect. After transcribing the narratives and 
deciding to present the reflective extracts in the article, each author refined his/her selected extracts 
(narratives) to make them more fluent and convey the idea as accurately as possible. After coordinating 
the thematic framework for presenting the results, one author wrote interpretations, which afterward 
could be corrected and complemented by each author. 

3 RESULTS 
Presenting the results of the study, we rethought the relationship between teacher educators and their 
students in the former normal (before COVID-19) and in the new normal during the pandemic. 

3.1 The former normal 

3.1.1 We had beliefs about the impact of our relationship on students  
We have taught students and experienced teachers for many years. We are constantly learning 
throughout our lives, and we gained a lot of experience, which formed our beliefs on what relationships 
with students should be like. Our old and new experiences have constantly encouraged us to rethink 
the meaning of our personal relationships with students. We met wonderful teachers on the road of our 
lives, who maintained such relationships with us that helped us become who we are now. We also met 
such teachers, whom we would like to forget and we are learning from this experience which teacher-
student relationship is more damaging than helping, demotivating and discouraging learning. Our formed 
beliefs about relationships with students were picturesquely conveyed by Liuda and Rūta: 
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“We not only transfer knowledge to students but also form values and approaches to the 
study subject. I am convinced that not only the texts we speak are influential, but also our 
posture, reactions, relationships, the general atmosphere of the lecture. Students retain the 
latter aspects of academic work longer than knowledge. They may forget knowledge but 
will remember the nature of relationships for a long time. It also often happens that the 
teacher or the relationships with the teacher are identified with the subject being taught. It 
is impossible to transfer all knowledge of the subject. There is a huge amount of knowledge 
– seas and oceans. During lectures, we, teachers, are given the possibility to transfer only 
a small part of that knowing. However, cognition doesn’t end with studies at the university. 
Students can continue learning independently, return to one topic or another. Whether this 
happens depends on the approach formed during the lectures. Therefore, I think that by 
purposefully forming relationships with students, I can make them remember what they 
studied, continue studying independently” (Rūta). 

“In my opinion, it is very important that students trust the teacher, that they are not afraid 
of the teacher, not afraid to ask, to discuss with the teacher. Because fear constrains and 
the student as if does not open up for the teacher’s influence. If we think that the student 
develops his/her competencies in his/her communication with the teacher, that his/her 
understanding grows, certain attitudes are formed, knowledge is acquired, then this 
requires a fearless, emotionally comfortable atmosphere. Another thing that is also 
important is trust in the teacher. In addition, it is important for the student how the teacher 
looks at him, what the teacher thinks of the student as a person and a learner. I remember 
from my student experience: when someone from teachers believed in me, this “as if gave 
wings to me” and then everything went easier for me. When a person who is an authority 
to us trusts us, encourages, says something good, this strongly motivates us to learn” 
(Liuda).  

Trust, a benevolent atmosphere, absence of fear, charm, and posture of the teacher’s personality, 
getting emotionally involved in one’s subject, the ability to inspire students are all factors that seem 
essential in relationships to us all when we think about the impact on students. We are convinced that 
such relationships prepare students to better accept the information coming from us because then it 
happens, as Liuda says: “I am sitting all ears and catching what he says, then as if my chakras and all 
reception channels open and I am just waiting – say, talk, I believe in you, I want to learn from you”.  
Moreover, such relationships are memorized for the whole life more than the knowledge that we as 
teachers try to convey to students, while the opinion about the taught subject is intertwined with the 
opinion about the teacher of that subject. We have found that good relationships with students seem to 
lay foundations for their further learning, form positive attitudes towards study subjects, and encourage 
them to learn independently when they need it. 

3.1.2 We had beliefs about the impact of our relationship on us 
Interpersonal relationships always involve power relationships; it is namely through the power that we 
introduce ourselves as subjects that can influence each other [26]. We know from experience that power 
relationships manifest themselves in different ways and this depends on many factors. However, the 
demonstration of power in our relationships with our students was alien to us as teacher educators. We 
sought to build equal relationships: 

“I mostly work with experienced teachers or school leaders, that relationship is different, 
there are no power relationships between us. They come to that learning voluntarily and 
can leave at any time if they don’t like something. That’s why that building and maintaining 
a relationship is particularly important for me. Because these people are adults and have 
accumulated a lot of experience, I am building an absolutely equal relationship with them 
– we stand on the same steps, we are colleagues, I always show deep respect for their 
experience, even when our views diverge. Every learning experience constitutes sharing, 
we are all together with our experiences, and this way we enrich each other. Every learner 
comes with his/her experience, and that experience is a very important source of learning, 
and I have to create conditions for sharing that experience. For them, learning must be a 
good and positive experience, they must feel good emotionally. I strive that after learning 
they become inspired and enhanced, be in a good mood, having found like-minded people. 
No one, be it even the greatest expert of education, can preach or shame them and I very 
much dislike being treated this way” (Eglė). 
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Our resolve to build and maintain equal relationships with students was encouraging us to avoid 
dominance, preaching, to look at students as partners, colleagues – people “standing on the same step”, 
to recognize their unique experiences and ground on them. This had a positive effect not only on our 
students but also on us, as the approach of equal relationships encouraged all participants in the 
learning situation to share and ensured their mutual exchanges: 

 “Looking back, building the relationship with students has been very important to me. And 
I used to be very happy to be able to come to the classroom and maintain that constant 
connection with them because you can simultaneously observe how you feel, see how 
students feel, and accordingly you can respond very quickly by choosing one or another 
action. Another thing, communication is a certain exchange. You give away everything and 
always encourage so that you get feedback, you encourage them to share the same things 
with you so that you feel good” (Remigijus). 

The latter quote shows that constant maintenance of equal relationships with students used to ensure 
a more successful process of social perception for us, which is one of the key processes in seeking 
successful mutual knowledge and understanding in communication. Being and operating in a common 
learning space, we could simultaneously analyse our behavioral reactions and observe others by 
responding immediately. 

3.2 The new normal 

3.2.1 A sudden challenge to relationships with students in the face of the new strangeness 
Right after the onset of the pandemic and the transition to distance learning we suddenly lost the 
opportunity to foster relationships with students in our usual ways according to our beliefs. We have 
found ourselves confronted with the new strangeness in relationships with students and it was a major 
challenge: "That possession of control when everything happens in the physical space when you can 
moderate, control, follow and monitor, is really an advantage that has disappeared in distance 
education" (Remigijus). Our first experiences in responding to a sudden challenge are revealed in 
Liuda’s narrative: 

 “I have always valued sincere community with students, good interpersonal relationships. 
When distance learning started, I could no longer realize those principles of mine, work 
according to my beliefs. True, in the beginning, relationships, in general, went to the 
background, I even did not care because first of all, I cared about how to teach students in 
the new conditions so that the content of studies did not suffer, how to solve arising 
technological problems of studies. And I focused on that. However, from the very first 
distance meetings with students, I missed that relationship, that emotional aspect very 
much. Earlier, I often used to involve students in conversations, although quite often I would 
just give lectures, inserting discussions into them. While now, after giving the usual 
lectures, I would feel emotionally “drained”.  It was just weird and dull for me to see only 
my slides on the computer screen and those small student faces from which I couldn’t 
understand anything about their reactions because the faces were too small. All the more 
so I couldn’t understand anything about the reaction of those students who wouldn’t even 
show their faces, and then, I wouldn’t understand at all whether those students were 
listening to me or not. After those meetings, I was extremely emotionally drained, 
exhausted, and felt a great deal of dissatisfaction with myself. I lacked the emotions that I 
would usually get from students by seeing their faces and observing the response to my 
speaking. It was boring that I didn’t know students because it was a new group, dull 
because I could see them badly or couldn’t see them at all. It seemed that I was talking to 
the computer, not the students. Discussions with students were also quite artificial in the 
beginning, not involving because, at the start, both I and students could not communicate 
emotionally, we were all unfamiliar with each other and alien. The emotional tension of the 
relationship was very high” (Liuda). 

When distance learning started during the pandemic, we were all just caught unprepared. First, the main 
concern was to ensure technological study solutions and think how to ensure the achievement of 
learning outcomes of one’s subject in the new conditions; for example, what platform to use, where to 
get it, how to use it, how students can connect to that platform, how to ensure video and sound quality, 
how to show slides, how to organize learning, etc. However, we immediately began to feel that 
something was missing in our relationships with students, that we could not work in the new conditions 
according to the previously formed beliefs. We could only see students’ images on the computer 
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screens, moreover, much smaller than in real life and only when students generally wanted us to see 
them (although we would ask that the image should be turned on permanently with the possibility of 
short disconnection for some personal needs). Often, they nevertheless would turn off the image and 
we would only see the names, sometimes with last names. “Disconnections” were explained by a bad 
connection or other technical problems, and we would not understand whether that was a connection 
problem or reluctance to be seen or a wish to do other things and just be formally connected so that we 
marked their presence. We were happy to see students on the screens, but still, that seeing did not 
replace seeing in a real physical meeting because students' faces were small and it was very difficult to 
“make out” the reaction in them and to respond to it. When working with students, we have always 
sought to get feedback to identify what they felt and experienced at a particular moment so that in turn 
we could appropriately respond. And suddenly we lost the opportunity to see students’ faces and bodies 
in the usual way and the usual format. We started speaking with students as if looking at them through 
a dirty glass that did not allow them to see the interlocutors at all or allowed to see them partially. It was 
even harder when we would show slides: then we almost did not see students at all (unless from the 
corner of the eye). Previously, when telling and showing slides, we were accustomed to looking at 
students’ faces and observing their reactions; accordingly, we would adjust our speaking in one way or 
another. In addition, we would keep asking students as we talked, involving them in shorter or longer 
discussions, often very spontaneously, simply responding to what we would “make out” in students’ 
faces, body postures, and other nonverbal signals. Under the new conditions, this became impossible. 

In the beginning, we could not even understand what was wrong with the relationships, we just felt 
unusual dissatisfaction and even exhaustion. Gradually, we realised that the biggest problem was with 
the emotional aspect of relationships, which was always very important to all of us. We mostly suffered 
when did not to get the usual feedback, students’ reactions because we just could not see them or could 
see them as if through a dirty glass, we started not to understand what they were feeling and 
experiencing, that is why we could not respond to their reactions in usual ways, we started feeling more 
tense, tired, confused. 

3.2.2 Attempts to otherwise build and maintain relationships with students in the disembodied 
online space 

We started looking for ways out of the situation that has occurred. What worried us most was what to 
do to make it possible to understand and feel at a distance what the learner knows, understands, feels, 
and experiences “on the other side of the screen” (behind that “dirty glass”) so that we could react and 
make appropriate pedagogical decisions according to our previously formed beliefs about relationships: 

 “At this time, the learning environment itself is unfriendly because you usually talk to a 
black screen, seeing only a few faces. It takes a lot of effort, you kind of try to influence that 
screen somehow as if that screen were a living person. But since you don’t feel that 
feedback, there is no back reaction, then you use all your persuasiveness. You make every 
effort, you particularly try to influence by your voice and speak very loudly, try to articulate 
every word. When you communicate live, participants’ reaction as if radiates in the air, you 
see their eyes, their body language, you feel that connection, and here you do not see that, 
which is very, very disturbing, aggravates. Then you try to make them talk with each other 
more rather than pour them with your talking” (Eglė). 

 “You get physically tired because this requires a lot of energy, especially if you teach a 
longer part of the day, you want to ventilate your head to relieve that energy that you have 
accumulated during that distance connection. You would always try to respond to how 
those people reacted at the other end of the screen. I would also check, ask, talk to each 
of them about how they felt, but when the group is large, it’s very difficult to manage this 
process, you can’t and you try to feel intuitive how they feel, you try to take the audience. 
And only from that facial expression you try to guess how they feel, what atmosphere 
prevails” (Remigijus). 

 “Building a relationship at this time is highly dependent on the size of the group. If the 
group is very large, you practically can’t see their faces, you can’t imagine what they look 
like, but at least you can see their names. I try to talk to every person, addressing them by 
name, so that they get involved in the conversation, share their insights. If the audience is 
small, I spend quite a lot of time talking to each participant so that everyone can open up, 
share. Previously, working in the classroom live, you wouldn’t even know the names if you 
haven’t met them yet, and now, you know everyone’s name. When the groups are small, 
the screen is not an obstacle, people open up, communicate warmly, and maybe 
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sometimes feel even bolder, as if it were safer behind the screen. But then, everyone must 
be involved, then communication is not limited by that virtuality” (Eglė). 

In the beginning, we each tried somehow to intuitively "affect" the screen as if it were a living person: 
until we overstrained our vocal cords to speak louder, more persuasively, to articulate words more 
clearly. We as if hoping that the screen would understand, hear and react to us better. In addition, we 
followed small faces of students on the screen as much as we could, and from barely visible facial 
expressions we tried to understand what students felt and how they reacted to our speaking, we tried to 
respond accordingly. However, despite our best efforts, these attempts were in principle ineffective. 
Then we “discovered” some simple technological solutions that helped to get feedback and started using 
them: 

 “When giving lectures remotely, I try to make use of all possible feedback tools. In the 
Zoom, reaction icons, polls, chat section, hand raising are perfect for this. Still, before the 
lecture, I plan in what part of the lecture and for what purpose I will use those tools. Although 
instantaneous, such response can be seen to all students, strengthening their involvement 
in the analysis of the topic, problem” (Rūta). 

This was better than nothing and very inconsiderably helped to solve the problem. We felt greater 
success when we started talking to each student during the lecture so that everyone could get involved, 
open up, share insights and experiences. We noticed that this helped to "warm-up" the learning 
atmosphere and even forget about virtuality. Students’ oral speeches compensate in a way what we do 
not get, being unable to "make out" from students' faces, bodies, reaction icons, and polls. However, 
the general conversation, the discussion is more successful in small groups of students, while in large 
groups, "breakout rooms" came to the aid. 

"It is now very easy to instantly divide students into separate “rooms” where they can study 
together freely and undisturbed by others. In those rooms, they have opportunities to talk, 
share opinions, experiences, knowledge. And when they return from those rooms, their 
emotional state is completely different, they return “inspired”, “more lively” (Liuda). 

 “For deeper discussions, I use group work in breakout rooms, sharing ideas/insights on 
the Padlet platform. And again, before the lecture, I think over how many and what tools 
should be used. Sometimes one or two tools are used, and in some lectures, 5-6 tools” 
(Rūta). 

Students’ speaking up in breakout rooms also serves as a means of "warming up" the learning 
atmosphere and maintaining the emotional relationship. Students return to the virtual classroom with 
greater emotional engagement in learning, and we see this clearly and continue to work intact to this. 
However, both individual speaking to students and all group’s conversation, as well as talks in breakout 
rooms, require time that has remained the same as before. Something had to be sacrificed to spare 
more time for students’ speaking.  

 “I considerably minimized lecture-type insertions. Earlier, I would give lectures for hours in 
a pre-planned manner. Now I felt that my lectures are needed less. I haven’t refused all 
lectures, but I spend more time on students’ independent activities and discussions; thus, 
at the same time, I create more opportunities to interact with each other. When you give 
lectures, absolutely no time is left for communication and there is no time for building 
relationships, and those relationships suffer greatly due to that. I even noticed that after 
these “transformations” in my teaching, students started learning more” (Liuda). 

We were all accustomed to spare more or less time for lectures. We would carefully prepare for them, 
think over the content and course of the lecture, pedagogical and technological solutions. However, we 
suddenly felt that in the new conditions, it was more important to spare more time for students to speak 
than to give lectures. Here we are not talking about giving up lectures, we are speaking just about 
shortening. But then, we began to be obsessed with thoughts that maybe students learn too little 
because they hear less from us, and those reflections resulted in an increased weight of students' self-
study, which we began to organize more effectively using new technological solutions such as google 
classroom, padlet, and other platforms. Every time during self-studying or discussion we tried to give 
each student as many opportunities as possible to express their opinions and share them with others. 

"New opportunities opened up with the introduction of the Google classroom platform for 
organizing lectures. The platform is easy to manage and particularly convenient for 
organizing students' independent work. In each lecture, students get an assignment for the 
coming week, the performance of which I comment on the google classroom platform, 
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summarize at the beginning of the lecture. If the self-study task is presented on a publicly 
available Padlet platform, I invite students to summarize the self-study tasks” (Rūta). 

In addition, we increased the number of consultations and started insisting that students consult us 
online. Individual online consultations help us strengthen relationships with students and lay the 
foundation for their more effective individual learning and whole-group learning. 

 “I urge that students meet virtually with me for individual consultations. I have long noticed 
that one-on-one consultations and individual conversations always “reduced” the distance 
between me and students, removed or significantly reduced communication fears. 
However, when traditional work ceased, traditional consultations ceased as well. Then I 
grabbed at that straw – mandatory online consultations. I was convinced that those online 
consultations helped me to break the ice, to establish warmer relationships with students, 
to earn their trust. And until now, I feel that they trust me, communicate freely because they 
know me better, and I know them better. The personal connection continues to develop. 
Such consultations served the purpose for me” (Liuda). 

We slowly started to successfully improve our own and our student's emotional state. However, we have 
to admit that despite all the efforts, discoveries, transformation of learning activities, the emotional 
tension has not yet eased. We still feel dissatisfied that the usual ways of building and maintaining 
relationships do not always work in the new conditions, while new ways are still lacking. Thus, we are 
in a constant search for new means. 

4 DISCUSSION AND CONCLUSIONS 
One of the main discoveries of collective autoethnography is that teacher educators had to change their 
own and learners’ ways and means of communication and maintaining relationships. It is obvious that 
the pandemic period inevitably affected everyone and “...due to the unexpected ‘extra time’ there was 
room for new experiences and for personal reflections on what is essential in life, to perceive nature and 
relations more consciously, etc.”  [27, p.1]. Re-evaluation of the personal contribution in creating two-
way communication becomes particularly important. Changes in relationships make it possible to rethink 
attitudes and beliefs by finding more effective ways to build and maintain relationships, compensating 
for the limitations of distance communication. The shortage of a natural relationship and direct 
communication encouraged the development of social awareness and communication skills by testing 
different teaching strategies. 

The early negative experiences lived by teacher educators in their relationship with their former teachers 
encouraged rethinking of the personal nature and significance of relationships with student teachers 
during distance learning. However, this only partially ensures a positive microclimate to support learning. 
Abilities of social cognition and empathy become an essential tool for knowing and developing adequate 
interpersonal relationships. The reassessment of the personal contribution in creating reciprocal 
relationships gains particular importance. Acquisition of a clear understanding of how learners act in the 
digital space, finding out and understanding of expectations and needs enable remodelling and 
reviewing tasks and the very course of sessions. 

The relationship at a distance, created by the teacher educator, belief in the learner's powers, empathy, 
and desire to understand and build knowledge together motivate student teachers to accept information, 
opening up reception channels and simultaneously opening up opportunities to form a positive 
interpersonal relationship. Student teachers’ attitude towards us as teacher educators was highlighted 
as one of the key factors determining the nature of emerging relationships and the common 
understanding of the same meanings. Subject knowledge, competence, constant self-reflection of one's 
behavior and actions ensure the open and involving nature of relationships with students. Mutual 
exchanges become the axis of relationships when in building and maintaining it, one can control the 
situation, follow and moderate both one’s own and learners’ actions. Behavior, in this case, becomes 
the result of the process of social exchanges [28], when developed relationships become a real incentive 
for all parties involved in the learning processes. Social interaction in this case means a tangible or 
intangible exchange, when mutual collaboration gives meaning and content to interrelationships: in 
some cases, personal benefit, but sometimes, losses [29]. 

Virtual communication highlights two essential aspects of interpersonal interaction – personal and 
subject. Initially, in the new strangeness of the educational process, the focus was more on the subject-
oriented relationship, paying less attention to building a personal and emotional connection. At the 
personal level, the elements of social perception become especially evident, when it is sought to 
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understand and “feel” learners by decoding their reactions, the level of involvement in the common 
space of being together. In subject-oriented teaching and learning, emphasis is placed on the elements 
of shared knowledge and understanding: seeking to develop shared knowledge, engaging, and 
participating in joint activities. It becomes relevant to the teacher whether knowledge conveyed to 
students becomes the teacher’s learning experience, whether that developing interpersonal relationship 
involves, and whether that shared knowledge is successfully created. Thus, through constant testing, 
feedback becomes a continuous part of the teaching and learning process, where integration of both 
personal and subject-oriented relationships and mutual reconciliation become the foundation for 
successful activities. 

The emotional state is one of the essential inner states indicating how the person feels in a particular 
environment. The emotional state determines both teachers’ and students’ mutual motivation to learn 
as well as the very attitude to the teaching and learning process. Many researchers, analyzing the 
relationship between emotions and learning, have found that emotions are extremely related to learners’ 
enthusiasm, academic achievements, self-regulation, cognitive resources, and learning strategies [30, 
31, 32]. Mutual significance and importance of emotions became apparent from teacher educators’ 
attempts to manage and control emotions while teaching and identify what the student felt and 
experienced at a particular moment. The feelings of uncertainty and indefiniteness are heightened by 
the absence of feedback, which encourages searching for more effective methods for obtaining 
feedback: grouping to discuss common experiences, the performance of group reflection tasks, or 
sharing one’s experience individually. The development of emotionally sustainable relationships 
acquires particular importance because emotions affect how and what we are learning [33]. 

The discoveries in building and maintaining interpersonal relationships in the digital space were a 
valuable and useful experience for teacher educators. The freedom of resolve and choice leads to 
orientation to partnership-based relationships, avoiding the interest of dominance, creating the 
atmosphere of sharing and positive emotional connection. Recognition of experience and using it as a 
key source of learning, as emphasized by many researchers [34, 35], ensure satisfaction with distance 
learning activities that are directly related to the learner’s interests, context, and opportunities for 
change. Reflecting on future perspectives, adapting to the new normal conditions, we acknowledge that 
distance learning promoted the search for more diverse ways and opportunities, building positive 
interpersonal relationships, which is an advantage in improving one’s competencies. However, in any 
case, usual face-to-face teaching would be prioritized, realizing that there is no way back to normalcy – 
the new normal in the ruins of our old normal life is now constructed [36]. In the future perspective, we 
will accept and continue implementing in our practice what is effective and meaningful: more productive 
time planning and management, assignment of creative tasks, opportunities of changing the physical 
location, etc. However, we emphasize that nothing will replace the physical contact that creates 
conditions for establishing and maintaining long-term interpersonal relationships, expanding the 
boundaries of our social network.  
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USING PUPILS' PERSONAL MOBILE DEVICES FOR MEASURING 
PHYSICAL QUANTITIES WITH AN INSTALLED APPLICATION AND 

CREATING A NOISE MAP USING A WEB APPLICATION  

Petra Bohackova  

University of Ostrava (CZECH REPUBLIC) 

Abstract  
Mobile devices are becoming more and more widespread in our schools. And not only there, they are 
becoming the most widely spread ICT tools nowadays.  

During distance learning these are the devices that might be borrowed from schools and often they are. 
We can use them as ICT tools but also as a laboratory as they contain different sensors. In the case of 
personal devices there might be some problems while using installed applications. Often, they are 
dependent on the operating system and not only on this, also on the version of the operating system. 
That's why we might want to use web applications that are independent of the operating system.  

This paper deals with using pupils' personal mobile devices for measuring level of noise with an installed 
application and creating a noise map using a web application. 

The paper describes an app that is installed and measures noise level and a web application Thinglink. 
Thinglink was used for creating a noise map. It also describes how using personal mobile devices can 
support distance learning. Nevertheless, both tools can be used in normal classes. The paper briefly 
deals with a BYOD model and how using personal devices can support pupils' learning. 

Keywords: Personal mobile device, web application, sensor, BYOD. 

1 INTRODUCTION 
Digital technologies are increasingly penetrating our everyday lives and are also being promoted as 
essential teaching aids in our schools. While speaking about digital technologies we usually speak about 
such devices as desktop and laptop computers, tablets, mobile phones, digital cameras. 

According to Beauchamp, Parkinson (2008), their use leads to increased interest in scientific 
phenomena. The results of this research show that the use of digital technologies in the teaching of 
science subjects leads more easily to the achievement of the set learning goal. The benefit of meaningful 
use of digital technologies is mainly in increasing pupils 'interest in scientific phenomena and there is 
also an improvement in pupils' communication skills. 

Digital technologies, which are promoted in the everyday life of students, can retroactively influence the 
content of the educational field of physics (and all other educational fields). 

Also Hwang GJ, Wu (2014) found out that mobile learning is promising in improving students' learning 
achievements, motivations and interests and Poláková and Klímová (2021) in their study revealed that 
the majority of older students are ready for distance online learning and that a great percentage of 
students have Internet access and are the owners of technological devices that can be used for 
educational purposes. That also confirms students from our class. As they stated in the post lesson 
reflection they could easily use their mobile device and worked on their own. But they would prefer usual 
teaching methods.  

1.1 Digital technology in teaching Physics 
The educational field of Physics belongs to the educational area of Man and Nature in the national 
Framework Education Programme (2017). There you can find that for this educational area the 
curriculum states that education in this area aims to form and develop key competencies by leading the 
student to explore natural facts and their context using various empirical methods of cognition 
(observation, measurement, experiment) and different methods of rational reasoning. Furthermore, it 
defines key competencies as a set of skills, knowledge, abilities, attitudes and values, important for the 
personal development and application of each member in society. 
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1.2 Sensors in mobile devices 
A sensor is a component used in mobile devices, the purpose of which is to detect changes in the 
environment (such as changes in brightness, air pressure, magnetic fields, temperature, and gravity) 
and position and movement (such as the device being moved, flipped, or picked up), and convert them 
into electronic signals that can be processed by the device. Different mobile devices contain different 
sensors. Some of the common sensors are:  

- Ambient light sensor 
- Proximity sensor 
- Gravity sensor (accelerometer) 
- Gyroscope 
- Compass. 
- Hall effect sensor 
- Barometer 
- Fingerprint sensor 

2 METHODOLOGY 

2.1 Description of installed application 
There are apps that help you to find out which of the sensors a mobile device is containing. One of these 
apps is an app called Phyphox. You can have it for all operating systems that a mobile device can have. 
When installed, you can immediately see which experiments you can conduct because your mobile 
device has the sensors needed for it (they are white) and which not (they are grey).  

 
Figure 1. A list of experiments in Phyphox 

For this lesson we used this app for measuring the level of noise.  
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Figure 2. Measuring noise in the app Phyphox 

2.2 Description of web applications 

2.2.1 Vocaroo.com 
Another part of the assignment for this lesson was to record an interesting (pleasant or unpleasant) 
sound at the place where they measured the level of noise. We offered students a possibility to use a 
web application vocaroo.com. It works in any browser on any device and it is very easy to work with.  

When recorded students got a link or could download the record into their device.  

 
Figure 3. A link in the vocaroo.com app 

2.2.2 Thinglink.com 
Thinglink.com is a web application that allows users to create interactive pictures and this was the final 
part of students' assignments.  When you insert a picture, you can place various tags in a photo, which 
can include text, a link, a video, and so on. However, it should be noted that in the free version, the 
options are limited. Previously, it was possible to create an interactive photo in this version, which could 
then be edited by anyone who had the link. The free version has lost this feature. Now more interesting 
is the paid version for teachers, where you can create classes and courses and assign work in the 
course / classroom to students and collaboration in photo editing is possible. The system can generate 
login details for you, it is not necessary to enter pupils' emails.  
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Figure 4. An interactive picture created in thinglink.com  

3 RESULTS 
The lesson was conducted during distance learning. Students were 15 years old and there were 26 of 
them. They all had their own mobile devices, mostly different phones. Only three of them worked with 
tablets. All of them could use their own data for connecting to the internet. 
Via school learning management system they got this assignment: 

• Choose a favorite place of yours near your home or school. 
• Download the application for measuring level of noise to your mobile phone (use Phyphox).  
• At a place of your choice, measure the level of noise during an event (such as a passing car) and 

at a time when it seems that there is relative calm. Note both values. 
• Record a sound at the same place (for example, the sound of a passing car, or maybe someone 

will practice the piano or something else, interesting), use web application vocaroo.com. 
• The audio you recorded went to an online cloud. If you used vocaroo.com, copy and save the link 

to your recorded sound. 
• Get a total of three noise measurements during the event, three at relative calm (you can change 

the place, just remember or note where it was measured) and three sound recordings. (here the 
assignment continued for a while). 

After measuring and recording students together created a noise map in Thinglink. 

 
Figure 5. A final map created by students 
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4 CONCLUSIONS 
The aim of the lesson was to meet the expected output of F-9-1-01 and F-9-5-02 in the national 
Framework Education Programme (2017).  The partial goal was to find out by reflections of 
students  whether the use of those applications was difficult for them to use in the time of distance 
learning. In students reflexions we found out that they were very interested and they didn't have 
problems with using the apps. Only two students had minor problems with connection to the Internet 
while using vocaroo.com. They asked their classmates for help by creating hotspots for them. And this 
is what we can state as a disadvantage of using web applications. They may require a permanent and 
reliable connection to the Internet. This group of students could solve this problem easily.  

Furthermore, students stated that they felt motivated during the work. On the other hand they felt less 
motivated while sitting behind computers and listening to synchronous lessons. We can see that by 
using mobile touch devices and web applications, we can keep our students more engaged. Using 
BYOD and web applications facilitates the implementation of the described methods. 
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COMPARING OF STUDENTS ACTIVITY AND THEIR TEST RESULTS 
DURING ONLINE LEARNING 

J. Pasáčková 
Prague University of Economics and Business (CZECH REPUBLIC) 

Abstract 
During last year all universities all around the world had to switch to online teaching. It was a big 
challenge for teachers as well as students. This paper shows how we dealt with this situation and how 
we organized the on-line teaching and exams in a course of Mathematics during the winter semester 
2020, when we taught online using MS Teams. In addition, we present the results of a comparative 
research of students of different courses of Mathematics during this period. The research was conducted 
on two courses of mathematics at Prague University of Economics and Business. There were involved 
students of Mathematics for Informatics and Mathematics for Economists. These two courses differ in 
numbers of hours of lessons. The syllabus is almost the same in both courses, but the course of 
Mathematics for Informatics has two times more seminars than the course of Mathematics for 
Economists. In both courses, during the first eight weeks of a semester students had to fulfil homework. 
They obtained one point for every correct solution. During the 9th week they had to pass the test. The 
aim of this paper was to determine whether students of different mathematics courses had different 
results. Lastly, we wondered if any group of students would be more successful in homework as well as 
in the test. We have made analysis of the mathematics knowledge, as well as the utilization of the new 
teaching methods.  

Keywords: Distance learning, mathematics, online teaching, test score, homework. 

1 INTRODUCTION 
During last year all universities and other schools all around the world had to switch to online teaching. 
It was a big challenge for teachers as well as students. In this article, we focus on students of Prague 
University of Economics and Business (VŠE). All our students have to pass one semester course of 
Mathematics. We compare results of students in the winter semester in the year 2020. We were 
interested if there would be some differences between scores depending on the type of the course. We 
compare students of two courses, the course “Mathematics for Informatics” (MFI) and “Mathematics for 
Economists” (MFE).  

The difference between these courses of Mathematics is primarily in the number of hours of seminars. 
The course MFI has 2 hours of lectures and 4 hours of seminars a week. The course MFE has 2 hours 
of lectures and 2 hours of seminars a week. Examinations in these courses include homework, one test 
in the middle of a semester, a final test and an oral exam during the exam period. The syllabus of these 
courses differs only in the part of propositional and predicate logic, which is added in MFI.  

During a semester, students had to write one test consisting of four problems. In the case of face-to-
face learning, students wrote this test at school, and they could get up to 20 points for this test. During 
the period of distance learning, students wrote this test at home and they uploaded a handwritten 
solution in MS teams. In this case, they could get up to 12 points for this test and another 8 points they 
gained for homework. Thus, they had to fulfil one exercise every week (for the first 8 weeks in a 
semester). We included homework in the evaluation to increase students´ activity. Homework and tests 
were not exactly the same for all students. Every class of students has slightly different tasks, but they 
have the same level. 

There is not any lower limit for the first test. These points are sum to the point from the final exam. Final 
exam has an oral and a written part. The written part was a test with 8 math problems which students, 
in case of online learning, wrote at home and uploaded. And the oral part was online using MS Teams 
call. From each part of the final exam (oral, written) can be obtained 40 points. This means that the 
grand total of score is 100. To pass the exam students need 60 and more points. 

Students at our university usually do not have big problems in Mathematics, since they are obliged to 
pass the entrance exams from mathematics and other subjects depending on their specialization. Some 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
1487



 

 

remarks on the difficulty of math test variants in admission process and evaluation of tests can be found 
in [1, 2]. 

In 2020/2021 we taught whole the academic year online and exams were online as well. In the classic 
classroom, when we teach face-to-face, we used written materials as course books [3, 4]. During the 
lock down as in many other schools, see for example [5, 6], we used for teaching the platform MS 
Teams. This platform was used at some schools before the pandemic period, but it was not so often, for 
example [7]. In [8] was described how the transition to online teaching at VŠE was made and the process 
and problems connected with online teaching. The biggest problem for teachers were the lack of the 
necessary hardware and no previous experiences with online teaching. In addition, teachers had only 
very short time to convert all their materials in online form. On the other hand, students had to face 
learning individually and took responsibility and learned on their own without supervision.  

We can see that this situation has changed the education system across the world. In [9], for example, 
they discussed about this situation in India. They considered the advantages and disadvantages of the 
using of technology and e-learning and reminded that no student should getting deprived of education 
due to his location, social class, ethnicity. In addition, [10] claimed that students would not remember 
the educational content delivered, but how they felt during this period. We can find a comparison of face-
to-face and online teaching in some articles before the COVID-19 period as well. In [11] emphasized 
that the learning online required varying of pedagogy and practice to ensure effective learning outcomes. 
It included theories in distance learning as well as technologies used in distance education. In [12], they 
discussed whether high school students could benefit from online courses and examined the potential 
challenges and drawbacks of online coursework. 

This paper is a continuation of [13], where we present the results of a comparative research of exam 
results of students of VŠE during the winter semester 2019, when we taught face-to-face, and the winter 
semester 2020, when we taught online using MS Teams. Another comparison of math success of 
students from another Czech university can be seen, for example, in [14, 15]. 

2 METHODOLOGY 
We wonder if the higher number of lessons of Mathematics has the effect on the results of homework 
and first tests of students. We used statistical test and we tested the following null hypotheses: 

The first case: 

• H0: There are not any statistically significant differences between scoring of homework of students 
in MFI and MFE. 

• H1: There are statistically significant differences between scoring of homework of students in MFI 
and MFE. 

• The second case: 

• H0: There are not any statistically significant differences between scoring of the first test of 
students in MFI and MFE. 

• H1: There are statistically significant differences between scoring of homework of students in MFI 
and MFE. 

The decision reject or not these null hypotheses we can make using two-sample t-tests. See formulas 
in [16]. We do these tests separately for scoring of homework and scoring of the first test and we 
compare our calculated t-values against the values in a critical value chart. The two-sample t-test 
assumes normality of variables in the two groups. On the other hand, as the sample size in the two 
groups gets large, as in our case, the t-test is valid even when data do not follow a normal distribution 
(thanks to the central limit theorem).  

3 RESULTS 
In the winter semester in 2020, there were enrolled 1144 students in the course MFE and 438 students 
in the course MFI. In Fig. 1, see the distribution of the number of points (0-8) from homework. 
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Figure 1. Scoring of homework. 

The mean value of points between students of MFE is 6.43 and of MFI is 5.98. Now, we are testing if 
the difference between means is zero.  

The value of the statistic is T = 3.555, the critical value is t = 1.961. The hypothesis H0 is rejected at 
significance level 0.05, i.e. 

𝑇 = 3.555	 > 𝑡!.!#(1580) = 1.961. 

Thus, there are statistically significant differences between scores of homework of students MFI and 
MFE. 

In the second case, we compare the results of the first test. In Fig. 2, see the distribution of the number 
of points (0-12) from tests. Since the fact that some students during the semester finished their studies, 
this test did not write 15 students of MFE and 11 students of MFI.  

 
Figure 2. Scoring of the test. 

From the graph as well as from the means, implies that students of MFE seem to be more successful. 
The mean of scores of students of MFI is 7.681 and MFE is 9.695. We use the same approach and test 
if the difference between means is zero. The value of the statistic, in this case, is T = 11.116, the critical 
value is t = 1.961. The hypothesis H0 is rejected at significance level 0.05, i.e. 

𝑇 = 11.116	 > 𝑡!.!#(1554) = 1.961. 
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Thus, there are statistically significant differences between scores of the test of students MFI and MFE. 

4 CONCLUSIONS 
At the beginning of the winter semester 2020, everybody was scared if the online learning would be 
sufficient for students. Teachers were afraid that students would not cooperate and get lazy. Therefore, 
we insisted on regular work of students and we gave points for homework.  

From above implies that despite the concern, students were, in total, successful. There were only 
minimum students who did not obtain any point from homework or from the test. The mode value of the 
score of homework was the maximum value in both courses of Mathematics, as well as the mode value 
of the score of the first test in the course MFE. The mode value of the test in the course MFI was 9 
points. It could be argued that this could happened thank to copying between students. This possibility 
could play the role, but on the other hand all students are obliged to pass the oral exam at the end of 
the semester, which emphasized the verification of examples from the written part of tests.  

By the anonymous survey, filled by students after finishing the course, we found out that the majority of 
them preferred the online learning than the face-to-face learning. They were very satisfied with online 
materials. Above all, the advantage of recorded lessons that they could play repeatedly. Therefore, we 
are preparing the e-learning materials for students now, which they could use in the future when the 
classes will be face-to-face again.  

We compared scores of students of MFI and MFE. From the above implies that there are significant 
differences between scores of these courses. Anyone could suppose that students MFI would be more 
successful since they had more classes of mathematics. The opposite is the truth. The higher mean 
value, in both cases (homework and test), was in the course MFE.  
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DISTANCE LEARNING AND ONLINE TEACHER-PARENT 
COOPERATION: TEACHING PRACTICE DURING COVID-19 

PANDEMIC LOCKDOWN 

V. Kurincová, T. Turzák 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract  
The Covid-19 pandemic represents a challenge for a current system of education and requires new 
roles of teachers and parents of pupils. The aim of the study was to explore the determinants of the 
quality of distance learning in Slovakia during the first wave of the coronavirus pandemic in March - April 
2020. The research sample consisted of students of the external form of study at the Constantine the 
Philosopher University in Nitra, who also work as in-service teachers. Essays from 58 participants were 
analysed. The qualitative analysis of the data revealed how they perceived online education, the 
readiness of teachers for online education, the readiness of parents for online education and the quality 
of cooperation between school and family under these conditions. We present several conclusions in 
this paper. Teachers expect complex support for distance learning, as the teaching and cooperation with 
parents is more demanding in distance education. Computer skills are a crucial issue which should be 
addressed. The distance learning should become a topic included in the future teaching practice. 

Keywords: online education, distance learning, determinants of the quality of education, the Covid-19 
pandemic, school and family cooperation, teachers, parents. 

1 INTRODUCTION  
As an alternative for teaching practice that was realized online, during analysing diaries and portfolios 
from teaching practice of students in the summer term in 2020 we got engaged with an idea of a student 
who stated that: “parents appeared in a new role and even they had not been told, suddenly they became 
home teachers or those who were responsible for education of their children”. An unexpected situation 
that arose in connection with the Covid-19 pandemic because not only parents were given the new roles 
but also teachers and representatives of many other professions. It was necessary to find possibilities 
for how to fulfil working tasks and protect their health as well as care for other people (colleagues, 
customers, clients, etc.). A “lockdown” as a term of a social and economic reality has become familiar 
all over the world. Similarly, home office (in jobs that enabled it), connected with the use of modern 
communication technologies have brought new demands on adults, as well as children as pupils. In this 
complex situation we started to solve a project task KEGA under the title “The topic of a family in a 
system of pre-service teacher preparation”, in which we focused on the preparedness of future teachers, 
as well as teacher and parent cooperation on the theoretical level. Practically we aimed at finding the 
most common problems of teachers (including novice teachers) in fulfilling cooperation and diagnostic 
competence regarding families of pupils, identifying needs of teachers regarding the preparation for the 
role of a co-operator with the family of pupils, as well as analysing variety of pupils’ families and most 
common problems of upbringing regarding the family environment of pupils. In the preparation of the 
project in a research task we did not count with the fact that we would search for another 
reality/transmission shock at initial teachers. The reality shock was Covid-19 pandemic that influenced 
the lives of people in various dimensions including transmission to online education. This change has 
influenced teachers on every level of schooling and all types of schools, pupils and their parents. 

1.1 Future Teachers and New Information and Communication Media 
In the beginning of March 2020 teachers, parents and pupils all over the world found themselves in a 
completely different pedagogical reality. Without any previous preparation, traditional education 
changed immediately into education in the virtual environment. This situation surprised participants in 
approximately 200 countries and touched 87 per cents of school population over the world (1.5 billion of 
children) [1]. Teachers suddenly had to solve various situations due to this reason, as for example with: 
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• Their technological skills and abilities, or on one hand, the equipment of households with 
technological gadgets (both in households of teachers and pupils) and on the other hand, the 
competences and skills to apply these in practice, 

• Pedagogical challenges in the form of didactic processing of planned curriculum and its exposition 
practice and evaluation for online space, a changed time of the contact with pupils and change of 
the classroom reality into what the video camera catches and transmits into the screen from 
pupils’ houses (those who have access to technologies), but also solutions from social and 
emotional side of pupils’ lives who found themselves in uncertainty and discomfort from the reality. 

• The whole educational system, instructions and tasks that were brought by lockdown (among 
which routines in teacher meetings, cooperation among colleagues and help also changed, an 
inevitable exchange of experience in a new reality that was also transmitted to the online 
environment) 

As stated in [1] (p. 651), dramatic changes that came all of a sudden wiped the borders between 
technological, schooling and pedagogical dimensions of education and brought something that nobody 
had known before – dilemmas and tensions between two educational spheres – family and school, and 
also between personal and professional interests. 

At the beginning, the most serious problem and challenge was the work with digital technologies. 
Despite the fact that the pre-service teacher preparation or life-long education for in-service teachers 
have been implemented within the last decades, a significant part of teaching programmes and 
acquisition of e-literacy and relevant competences are important conditions for work in current schools. 
The new situation has shifted these skills into another level. Although enormous requirements for this 
field of teacher competences arrived in the time when in schools there had been different activities and 
projects aimed at their digitalization, the reality was suddenly very demanding. Digital media have lately 
become essential part of modern schooling. Their availability and level of application depend on 
economic possibilities of a school. Accessibility and a level of application depend on economic 
possibilities of schools (there are regional differences) as well as on a teacher (the younger teachers – 
digital natives, and the elderly teachers – digital immigrants). Comparing various documents, information 
and data from Slovak schooling environment with the data from abroad - as for example see [2], it is a 
phenomena that has a similar scenario in all the countries facing the pandemic and its impact on the 
field of education. 

When schools are closed, face-to-face education is replaced by a distance form of education. The 
communication of teachers (educators) presumes to be via electronic communication and self-study of 
pupils with higher demands (help of an adult who lives with a pupil is expected). A distance education 
takes various forms. It can be carried out through online learning, in which teachers and pupils are in 
touch via the Internet, as for example through video-conferences that enable frontal education. There is 
also a form of sending assignments or necessary learning materials. This system enables also the 
feedback, checking understanding of curriculum by learners and there is also the space for possible 
corrections, etc. (platforms such as MOODLE, ZOOM, MEET, etc.). This form of education also brings 
another view on meeting learners and solving other topics except of school (as children and teenagers 
need also gatherings during these times with limitations). 

Another form of distance learning is “offline” education. There is no contact of teachers, pupils and their 
parents via the Internet, however, there is a use of other sources, such as following specific educational 
TV program prepared specifically for this situation, or use of telephone communication, etc. According 
to local conditions, teachers also worked on personal delivering teaching materials and tasks for 
homeworks into post boxes in households (later collecting homeworks which were already done). 
Teachers used a lot of these technologies as a support when teaching face to face (use of relevant 
internet sources, work with interactive boards, etc.) as well as the communication with parents through 
webpages, e-communication, teacher-school, etc. 

2 METHODOLOGY 
The aim of the explorative research was to identify those agents that according to participants mostly 
influenced the quality of online education during the first wave of coronavirus pandemic in March – April 
2020. 

A research sample was created by 58 students from external form of a bachelor study titled Pre-primary 
and elementary pedagogy at the Faculty of Education, Constantine the Philosopher in Nitra. Those 
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students work also in educational practice. The choice of the participants was not intentional and thus 
based on a conventional base.  

The participants took the courses of their teaching practice carrying out observation of online education 
on TV “UčíTelka” (TV teaches), designing their own lesson plans, student projects of online lessons, 
etc.). They had to write an essay on the topic of positives and negatives of online education. The task 
has followed the concept of reflective leading of a student [3]. 

For processing of basic data some principles of grounded theory were used [4]. With the aim to cover 
as many factors as possible of the researched topic and regarding the need of validity control we used 
the triangulation of researchers during the phase of analysis and interpretation. The essays were 
evaluated by two independent evaluators and their results were confronted with the aim to create a 
common model in the researched field [5].  Through more levels of coding the statements, followed with 
creating the categories (creating central categories and subcategories, searching for relations in 
categories) enabled us to pinpoint the fields that were considered to be significant by the participants. 

3 RESULTS 
Via qualitative analysis, four key categories were gained. These categories, according to the 
participants, mostly influenced the quality and forms of online education during the first wave of 
pandemic (March – April 2020). 

- An attitude towards online education. 
- Preparedness for online education from the side of a teacher. 
- Preparedness for online education from the side of the family of a child. 
- Cooperation of school and family. 

According to future teachers, the quality of online education is conditioned mainly with the attitude 
towards the online education of parents and teachers. On the one hand, the preparedness for online 
education from the side of a teacher and on the other hand, the preparedness of the family for online 
education interferes into the process (including possibilities to cooperate with teachers in this context). 
The overview of each category, relations among them as well as their limitation is stated in the model 
further in the text (Picture 1). Description and illustrations of a gained central category, particular key 
categories as well as subcategories are stated further in the text. Regarding the limited extent only 
summarized results of realized research are described. 

  Attitude to online 
education 

  

 
 

 
 

 

Preparedness of 
teachers for online 

education 

Cooperation 
 

Preparedness of 
family for online 

education 

 
 

 
 

 

  
Quality of online 

Education 
(new challenges 

in education) 

  

Fig. 1. Elements taking share in the quality of online education 

3.1 Preparedness of online education from the point of view of 
teachers/school  

In this part we describe the chosen results of analysis taken from the statements of future teacher. One 
of the key fields that conditioned the form of online education during the pandemic according to our 
respondents was the level of preparedness for online education from the teacher´s or school´s point of 
view. Difficulties in a sudden transmission to a direct distance form of education were mainly connected 
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with teachers’ insufficient preparedness for a direct online education (mainly elderly teachers). This can 
be illustrated with the statements of future teachers. With the aim to preserve respondents anonymous, 
the identification data were replaced with the number indexed in the end of each statement. 

“Older generation of teachers is not electronically competent, therefore this situation is very 
challenging.4”  

“Schools were not prepared for this form of education. As electronic education had not 
been a common part of a school, we had to count with the fact that not all the teachers 
were electronically competent and therefore it was problematic to give out tasks to pupils 
via the Internet.9” 

This situation is not typical for our domestic context but also teachers in other countries are facing similar 
problems [6], [7].  Insufficient ICT skills for providing online education as well as the concerns about 
health after comeback to face-to-face education in a critical pandemic situation mostly experienced by 
elderly teachers caused that many of them decided to leave their jobs. In such context there are thoughts 
of a new approach to the study of future teachers regarding some kind of preparation for crisis 
management of education, a call for “trauma – informed practice” or acquisition of a new competence – 
a competence of distance education management [8]. Simultaneously, our respondents have pinpointed 
a necessity of further education for teachers regarding online teaching. This should cover the whole 
professional career of teachers starting with pre-service study, novice teachers as well as independent 
teachers with long-term teaching practice. 

“It is important for teachers to be educated in IT technologies. Elderly colleagues should 
know how to use a computer, the Internet, create presentations, activities in various 
programs and mediate them to their students who are at their homes. It is important for 
teachers to be motivated to such education at any age. 4“ 

“Secondary pedagogical schools and universities that prepare future teachers should also 
focus on online teaching and more courses should be implemented aiming at creating 
presentations and different tasks with the help of computer. The state in cooperation with 
experts from the field of teaching should set up more portals that can be helpful in the future 
to not only teachers but also parents and pupils. 8“ 

One statement reveals that during pandemic, in some way differences between pre-service teachers, 
novice teachers (mainly those who could not accomplish their teaching practice due to the pandemic) 
and in-service teachers have disappeared. It is explained that all of them had to solve the same 
problems, gain new skills and the meaning of life-long learning, support of creativity of teachers. What 
we consider to be important is the unity of teachers and improvement and sharing of good experiences 
through various teaching groups, webinars, peer-to-peer teacher education, e-learning courses, etc. In 
the literature we encountered the fact that there have been discussions and suggestions on possibilities 
to redefine the working hours of a teacher in a way that four days in a week would be teaching days and 
one day in a week would be devoted to cooperation with other teachers taking part in collaborative 
planning among teachers, mutual exchange of experiences, teaching materials, etc. [8]. 

3.2 Preparedness of family for online learning of a child 
Based on the statements of future teachers, another crucial field that conditions the form of online 
education during pandemic can be labelled as family preparedness for online education. When 
analysing the statements we identified more subcategories that are bound to the form of “home online 
education“ and its limits. Our respondents focused on increased economic and technical demands. The 
increased economic demands on families directly influenced the result and quality of distance education. 
The lack of right material and technical equipment, as for example at low-income families seriously 
complicated the whole process of education. The situation of special need learners was also very 
complicated. This can be illustrated based on the following statements: 

“English language started to be taught after a month via skype. The parents who were 
interested in this form of learning had to buy cameras and microphones to their children. 
Not everyone could have afforded it.11” 

“Some schools start teaching via ZOOM, Microsoft Teams – it unburdened parents and the 
responsibility for teaching was overtaken by teachers. There are also families that do not 
have computers and internet connection or the children without support of their parents – 
children from less challenging environment who are studying only at school, etc.7”  
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An extremely demanding task for a lot of parents was to overcome and manage home education 
of their children at appropriate quality. The situation of parents was even more difficult with home-office 
work of a parent, more siblings that were taught online at the same time, etc.). 

“Another disadvantage of e-learning is also the fact that some families have only one 
computer and two or more siblings go to school. Thus, it can happen that some time for 
education overlaps, the time when they need to be online.2” 

“Parents who work from home and who are required to work in the morning by their 
employers, have troubles with pupils that needed to be taught online at the same time.21” 

A very important field that our participants focused on, were non-standard academic and intellectual 
demands on parents. The parents were apart from their own working tasks connected with taking care 
of their households, and they were suddenly confronted with the necessity to overtake a bigger amount 
of responsibility for education of their children. Some parents resigned, others searched for supporting 
parental online groups.  

“And what if there are more children in a family? What if a parent does not understand the 
topic in curriculum? In first days and weeks of this education the parents flooded social 
sites with their complaints that teachers sent a lot of homework, did not have time to follow 
and do homework (because the children could not do them by themselves), the parents 
had to firstly study the topics, etc. Various groups have been created, in which the parents 
asked how to explain something to their children, etc. 9” 

“More parents felt exhausted and tired of what was asked to learn at home. The tasks and 
homework in extraordinary situation are psychically and financially demanding for many 
parents. Every teacher prefers another form of sending homework or assignments. The 
parents cannot get to the material as well as to how the topics should be explained to their 
children. 15” 

A serious topic in this situation is the social inequality among pupils and connected possibilities to be 
educated, with the access to appropriate education. The previous part of this paper highlighted the 
necessity of ICT skills and e-literacy of teachers, the problem is also to provide culturally responsive 
pedagogy, fulfil the needs of learners through distance forms of education (the pupils from low-income 
families, pupils from migrant families without acquired official language of education, pupils from 
marginalized social groups, respect the diversities of pupils and parent population). 

When analysing the statements, we identified a subcategory that describes a positive gain of realization 
of online education. The joint time of family at learning and free-time activities that gained the family 
members, was at the same time a unique possibility of strengthening family relations. The families were 
suddenly able to communicate the changes that had happened and had more time to talk about their 
problems and feelings. This can be considered to be a huge impact for generations of children and 
parents. 

“A positive fact could be considered that the family is together and thus they can enjoy their 
time together. There are a lot of educational TV programmes for children to learn. More 
and more videos on the internet are added with educational topics or learning materials for 
students. Parents, siblings, grandparents become “teachers” and new patterns for children. 
They learn new things together, how to teach children, how to entertain them and make 
their day better. They create more and thus become more creative.1” 

3.3 Cooperation and its forms  
The changed conditions for education during pandemic and higher demands on teachers and parents 
interfered into the traditional forms and intensity of cooperation between school and family. Based on 
the analysis of statements we found out that some parents could not take over responsibility for 
education of their child at home and fully rely on “distance teaching” by a teacher. Other parents started 
to seek for various parental support online groups with the aim to help their child and school and many 
of those parents started to cooperate more closely with a teacher. It seems that when a higher 
responsibility for children education is shifted to parents, the families experience more stress. Moreover, 
it contributes to bigger differences between children from various social and cultural background 
(indeed, parents with higher education and economic status profit) [9]. The forms of cooperation 
recognized by our respondents were different. From sending materials for teachers by ordinary mail, 
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through personal delivering into post boxes in households, to parents’ emails, messages on Facebook, 
telephone calls and video calls with teachers, pupils and parents, etc. 

“Except of edupage, bezkriedy.sk, whatsapp and other possibilities, teachers communicate 
with parents through messages, telephone calls, however, many of them personally deliver 
materials to the post boxes and after some time they collect them back. 1” 

“After the end of a lesson a teacher sends some guidelines to parents through edupage 
and she reports there the pages in the textbook for reading. The parents then send these 
tasks and recorded videos with the voiced texts read by their children and these are sent 
back to the teacher through mail. 2” 

The choice of a medium that is used by a teacher for communication with parents should respect the 
family environment and the level of e-literacy, or other skills of a parent necessary for using 
communication technologies. Thus, in many cases, a teacher in one classroom must be prepared for 
different forms of mediating information and discussions with parents. The use of online space is not 
possible for all the groups of parents and this fact respectively influences teacher´s work. The second 
side of the topic “family and school” represents also the family background of teachers, their internet 
access, efficient PC or other necessary technical equipment, non-disturbing space for online teaching, 
higher economic costs that arise from teacher´s home office, care for their own children, support of their 
education, provision of food for their families, etc. [9], [10]. However, this is another dimension of this 
issue that is beyond the focus of this study. 

3.4 Online education – new challenges in education 
A situation that occurred to our school system during the first and second wave of coronavirus pandemic 
has brought significant changes into the lives of teachers and parents as well as their attitudes. A 
necessity of a temporary transmission to distance form of education at all the levels and types of schools 
have tested the competences of teaching and learning process of teachers and management and also 
the whole school system. The higher demands on technical equipment of education proved material and 
technical equipment of schools and also ICT skills of teachers. Parents appeared to be suddenly struck 
by a new situation and the biggest challenge was to partially take over a teacher who (as stated by a lot 
of our respondents) is actually irreplaceable. Based on analysis of statements of future teachers we can 
summarize the following advantages and disadvantages of e-education that becomes a new challenge 
for teachers to improve in their teaching career.  

The advantages of e-education: it calls for teacher´s creativity, pupils’ cooperation – they need help 
more, communicate, and improve their ICT skills, creating new portals, projects and programs in the 
media. 

 “Every teacher teaches differently, from sending worksheets, or records voice messages 
with explanations and giving tasks or using group chat, this is what proves teachers’ 
creativity to replace face to face school teaching. 15” 

Disadvantages of e-education: it is impersonal, absence of social contacts, common failure of 
technology, pupils that do not have necessary equipment are not engaged, insufficient equipment at 
home for more children; parents who work at home also need computers, tablets, etc. at the same time 
with their children.   

“E-education is impersonal, social contacts are absent. This term can bring realization of 
an importance of school with the fact that not everything can be achieved on their own 
without teachers’ explanation. It also brings the realization that a school is a space where 
they can encounter their friends every day and be thankful for them and the time spent with 
them. 20” 

4 CONCLUSIONS 
Our findings do correspond in many points with the findings of teachers’ surveys on online schooling in 
Slovakia during pandemic in June 2020 with 570 participating teachers. The teachers claim there that: 

• They need effective ICT skills for quality online teaching (they also recommend to implement 
online teaching in the curriculum of future teachers at universities), 

• They need their own technological equipment, as for example notebooks (77 per cent use their 
private technologies), 
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• They expect support in the form of online curriculum support (90 per cent of teachers prepare 
their online materials individually and then they share it with other teachers), 

• All of the above can be applied in other than pandemic situation, as for example when a pupils is 
absent at school (due to health issues or other serious problems), 

• In total 90 per cent of teachers agree that online teaching is more demanding than face to face, 
traditional teaching [11]. 

For teachers, framing the obligations of school, parents and pupils under the conditions of online 
teaching, would be helpful [9]. 

Changes in educational conditions under the global pandemic have significantly influenced the whole 
educational process at all types of schools. Teachers, as it is stated in the text above, had to (without 
previous planning or adjustments) change organizational forms of education, methods of teaching and 
evaluation as well as strengthen mutual support or cooperation with parents. A sudden lack of social 
contacts of pupils with their peers, teachers and school environment as well as difficulties connected 
with a distance form of education confirm the irreplaceable role of school as an institution. A personality 
and role of a teacher in the process of education becomes an irreplaceable authority. These ideas have 
been stated also by our students: 

“... but in spite of this situation many people realized how doctors, policemen, firemen but 
also teachers matter. Teachers realize how important their personal contacts with children 
and school environment are. Children realize that it is good to go to school and see their 
friends. Parents realize that teachers do their job well and their forms of teaching do not 
need to be controlled, interfered or admonished against.3” 

“... This time has been beneficial despite a great loss. Teachers will certainly value more 
personal contact with their pupils, parents will approve a job of a teacher and schools will 
be prepared in unpredictable situations. 9” 
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Abstract 
Although Mexico has made progress in educational coverage at all educational levels, in recent years 
the number of young people and adults who do not have a high school diploma is very large. 

Starting in 2000, the Mexican Ministry of Public Education (SEP by its acronym in Spanish) can grant 
the high school diploma through a national exam and it was required, then, to be 21 years old to present 
it. In April 2017 the age requirement to take this exam was removed, so now anyone 15 years of age or 
older, can take it. 

This article presents the results of the effect of public policy change in students who are preparing in 
non-contact modalities in Mexico for this exam. 

Through an analytical and statistical methodology, with more than 3,823 surveys applied during 2017 
throughout the country, a student profile was established for before and after the changes in the 
requirements. Significant differences were identified with various variables, such as age, sex, 
occupation, marital status, number of children, parents’ education and motivations. The results show 
the changes in the average age of the students, the marital status, the use of social networks and the 
education of the parents. The women who prepare under this modality, on average, have parents with 
a higher education than the parents of men. Finally, this article presents a correlation with the results of 
the national examination to identify the changes that this public policy generated. 

Keywords: Online education, online learning, high school accreditation, open education, online students’ 
characteristics. 

1 INTRODUCTION 
The National Educational System of Mexico comprises the basic level, high school and higher education 
levels, in different modalities: school, non-school and mixed. Basic education consists of preschool, 
primary and secondary levels, which take 10 to 12 years. High school education corresponds to the 
preparatory level, prior to higher education, and is generally completed after secondary education, with 
a duration of 3 years. 

Mexico established the obligation for the State to guarantee high school education in 2012 [1] with a 
gradual and growing plan to achieve full coverage, in all its modalities, in the 2021-2022 school year. 

According to Figure 1 and with data from the Ministry of Public Education (SEP) of the 2013-2014 school 
year [2], of every 100 children who started primary education in 2013, if educational indicators are 
maintained, less than a third will complete higher education. More than half (57.4%) will abandon their 
studies before concluding the cycle in which they are enrolled and 12.7% will finish one cycle of studies 
without continuing the next. 

As can be interpreted, high school is the critical level since almost a third of the students (30.6%) who 
began their primary education nine years earlier, will not complete it. However, these data worsen 
according to the study of the National Institute for Educational Evaluation [3] in the 2016-2017 school 
year, where 13 to 15% of young people abandoned their studies, each year of high school; that is, in 3 
years, 33 to 45% will drop out of this school level. 

There have been several efforts to combat educational lag at the high school level, through greater 
coverage and diversification of the preparatory offer in different modalities, although they have not been 
sufficient. 
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Figure 1. Mexicans school trajectory. 

Source: Own elaboration with data from SEP (2016), from the 2013-2014 school year. 

1.1 Rationale for the problem 
Agreement 286. 
In 2000, the Mexican Ministry of Public Education issued the Agreement 286, which establishes, among 
other things, the procedure for the accreditation of knowledge that corresponds to a certain educational 
level [4]. 

Some of the requirements that were established to obtain the high school diploma were: 

- To be 15 years of age or older 
- To pass the exam of an evaluating institution recognized by the SEP 

In 2003, this same Agreement 286 was modified to establish the minimum age of 25 years to accredit 
the preparatory level [5]. 

In 2006, the Agreement 286 was modified again to establish the minimum age of 21 years, a requirement 
that remained until 2017 [6]. 

Finally, in 2017, the Agreement 286 was modified yet again and the age requirement for high school 
accreditation was eliminated [7]. It should be noted that at no time did Agreement 286 have considered 
the secondary certificate as a requirement for high school accreditation. 

National Evaluation Center for Higher Education (Ceneval, by its acronym in Spanish), Ceneval, is the 
evaluation institution recognized by the SEP in its Agreement 286. “It is a non-profit civil association 
whose main activity is the design and application of instruments for evaluating knowledge, skills and 
competencies, as well as the analysis and dissemination of the results of the tests” [8]. 

From 2001 to 2016, Ceneval has applied 772,716 exams called Acredita-BACH [9]. To present this 
exam, it is required to have a Unique Population Registration Code (CURP by its acronym in Spanish), 
birth certificate, a valid official identification with photograph (voting credential or passport) and, in case 
of being a minor, the father’s or tutor’s authorization letters and identification [10]. 

The comprehensive examination consists of two phases. The first one is made up of 180 multiple-choice 
questions to assess knowledge and skills of Mathematics, Experimental Sciences, Humanities and 
Social Sciences. The second phase assesses reading comprehension and written expression and 
argumentation skills. The examination by disciplinary field is applied to those who presented the global 
examination and did not accredit only one area of those evaluated. 
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Institute for Online Learning (INSTAL by its acronym in Spanish) 
The Online Learning Institute [11] was created in July 2010 and offers the “Tu Prepa en 4 Meses” or 
“Your high school in 4 months” (TP4M) program that consists of preparing students to accredit the 
Ceneval Acredita-BACH exam, with a course that is 100% online, through the Moodle platform, under a 
constructivist and collaborative model. 

The TP4M program begins with an Induction course and is followed by four courses that are studied in 
four weeks each, in the areas of Mathematics, Communicative Skills, Social Sciences and Humanities, 
and Experimental Sciences. 

Before July 2017, INSTAL students met the requirement established by the SEP of being 21 years old 
at the time of taking the Ceneval exam. As of July of 2017, INSTAL students can be as young as 15 
years old (and older), as it is an academic model of self-managed learning. 

The objective of this study is to analyze the effects of the changes (age) of Agreement 286 on the 
characteristics of INSTAL students who intend to obtain their high school diploma through the Ceneval 
exam. 

2 METHODOLOGY 
The universe of study is the students enrolled in the INSTAL TP4M program, from January to December 
2017, which were 3,850. Only the students who answered the Induction survey were taken into account, 
at the beginning of its preparation (3,675, that is, 97%), of which 49.6% are women and 50.4% are men. 

Table 1. Students who answered the Induction survey 

Month Men Women Total 
1 220 234 454 
2 163 150 313 
3 160 137 297 
4 147 125 272 
5 179 169 348 
6 132 159 291 
7 133 142 275 
8 147 145 292 
9 213 173 386 
10 135 179 314 
11 134 120 254 
12 91 88 179 

TOTAL 1854 1821 3675 

To analyze the policy change in Agreement 286, the results of the survey for the first semester were 
compared against those for the second semester. A significant difference was considered, with a 95% 
confidence level, when the difference, in the value of the variable in question, between the first and 
second semester, was 1.96 times greater than the standard deviation of said variable in the first six 
months. 

(Z ≥ 1.96): 
Z = | S2-S1 | / 𝞂 
o S1 = Average value of the first semester 
o S2 = Average value of the second semester 
o   𝞂 = Monthly standard deviation in the first semester 

The Induction survey items were classified into two areas: individual characteristics and habits and 
motivations. 
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Table 2. Classification of the survey items 

Individual characteristics Habits and motivations 
Age Dedication 

Marital status Connection site 
Occupation Connecting device 

Children h/day in the Internet 
Single parents Social media use 

Parents’ education Motivation 
 Study a bachelor’s degree 

3 RESULTS 
Individual characteristics. Age. 

There is an obvious change in the average age from July (month 7) which is when those under 21 were 
allowed to enrol. 

The effect of the public policy change, on the characteristics of those enrolled, can be seen if we 
compare the two semesters of 2017. 

Table 3. Average age 

Month Average age Younger than 21 

1 31 0% 

2 31 0% 

3 31 0% 

4 32 0% 

5 33 0% 

6 32 0% 

7 28 31% 

8 28 33% 

9 28 31% 

10 28 29% 

11 28 27% 

12 26 34% 

The average age went from 31 to 27 years. There is a significant difference, in age, between the two 
semesters. 
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Figure 2. Average age in the two semesters. 

Individual characteristics. Marital status. 

The percentage of single students increased in the second semester with the consequent decrease of 
married, separated or divorced students. There is a significant difference, in marital status, between the 
two semesters. 

 
Figure 3. Marital status by semester of 2017. 

Individual characteristics. Occupation. 

In the second semester the percentage of students with paid employment decreased. There is a 
significant difference, in occupation, between the two semesters. 

 
Figure 4. Percentage of students with paid employment. 

Individual characteristics. Children. 

The percentage of students with children dropped from 62% to 47% from the first to the second 
semester. There is a significant difference, in those who have children, between the two semesters. 
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Figure 5. Percentage of children. 

Individual characteristics. Single parents. 

There is a slight increase in the percentage of single parents, however, the difference is not significant. 

 
Figure 6. Single parents. 

Individual characteristics. Parents’ educational level. 

The education level of both parents increased from the first to the second semester. There is a significant 
difference, in parents’ education, between the two semesters. 

 
Figure 7. Average parents’ educational level by semester. 

Habits and motivations. Dedication. 

Regarding the hours of the day that they will dedicate to their studies, there is a slight increase, but it is 
not significant. 

 
Figure 8. Hours dedicated by day to TP4M. 
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Habits and motivations. Connection site and connection device. 

There were no significant changes in relation to the place or the connection device. 

 
 Figure 9. Connection site. Figure 10. Connection device 

As for the average number of hours per day that they say they are connected to the internet, it was from 
4.2 in the first semester to 4.6 in the second, with no significant difference. 

Habits and motivations. Use of social networks. 

Significant differences were found in the use of some social networks in both semesters. Instagram, 
Snapchat and Spotify are used more in the second semester while WhatsApp is used more in the first. 
The other social networks did not present a significant difference. 

 
Figure 11. Social media use. 

Habits and motivations. Motivation to study. 

To the question of what motivates them to study for their high school degree, the greatest number of 
answers is studying a bachelor's degree. In the second semester, this same response increases and 
significant differences were found both in this and in being an example for their family. There is a 
significant difference between the two semesters. 

1506



 
Figure 12. Motivation to study. 

The following comparative table is presented as a conclusion of the differences in the responses of the 
students in the two semesters. 

Table 4. Significant and non-significant differences 

Significant differences (95%), Z>1.96  Non-significant differences (95%), Z<1.96 

Concept Variable Z  Concept Variable Z 
Age <21 years 239.11  Connectivity h/day in Internet  1.94 
Parents’ education Mother’s education 6.78  Connection device % Tablet 1.9 
Parents’ education Father’s education 5.79  Motivation Income 1.83 
Age Average age 4.74  Motivation Better job 1.76 
Marital status Single 4.44  Social media Facebook 1.63 
Motivation Being an example 4.43  Social media Google+ 1.46 
Children % with children 4.14  Connection site % Office 0.92 
Social media Snapchat 3.62  Connection device % Mobile 0.69 
Social media WhatsApp 3.2  Connection site % Home 0.68 
Social media Instagram 3.05  Connection site % Other 0.61 
Social media Spotify 2.96  Motivation Personal growth 0.54 
Motivation Bachelor’s degree 2.91  Social media Twitter 0.5 
Dedication h/day in Internet 2.7  Motivation Achieve a goal 0.48 
Occupation % with paid job 2.58  Marital status Widow 0.45 
Marital status Married or in common law 2.53  Single parents % Single parents 0.39 
Marital status Separated or divorced o  2.11  Social media YouTube 0.35 

    Social media LinkedIn 0.33 

    Connection device % Computer 0.29 

    Connection site % Cyber 0.24 

    Sex Sex 0.15 

    Social media Pinterest 0.1 

4 CONCLUSIONS 
Regarding significant changes, the most obvious changes are those related to the age of the 
participants. 

By removing the age requirement, the number of participants in INSTAL's Acredita-BACH exam 
preparation course at Ceneval, increased by more than 30%. 

The educational level of parents of INSTAL students increased as the age of the participants decreased. 
The percentage of singles increased and the percentage of married people, students with children, and 
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those separated or divorced, decreased. The percentage of those who are motivated to be an example 
for their family also decreased, however, the percentage of those who mention that they are motivated 
to study a bachelor’s degree, increased. Regarding social networks, the percentage of those who use 
Snapchat, Instagram and Spotify increased, and the use of WhatsApp decreased. There is an increased 
connection time in hours/day on the Internet. The percentage of those in paid employment, decreased. 

It would be expected that the number of candidates of the Acredita-BACH exam would have increased 
with the change in age requirement, however, the data from Ceneval say the opposite [12] since, as of 
2013, the number of candidates of Acredita-BACH has been decreasing, year after year, for reasons 
beyond the age criteria. 

It would be advisable for Ceneval to seek to increase the number of Acredita-BACH candidates since 
many Mexicans require this alternative to obtain their high school certificate. This becomes more critical 
since preparatory level is mandatory since 2012 and according to the educational reform proposal of 
the current president of Mexico, Andrés Manuel López Obrador (AMLO), so is Higher Education. 
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Abstract 
The UNESCO report entitled “Education 2030” posits the need to address the 17 Sustainable 
Development Goals (SDGs) at all stages of education. The SDGs aim to respect four underlying 
principles; being universal, oriented toward sustainability, leave no one behind, and ongoing 
participation of all stakeholders towards the 17 goals. Although higher education institutions (HEIs) have 
played a significant role in imparting sustainable knowledge of the three pillars (environmental, social, 
and economic), understanding students’ sustainable knowledge is essential for HEI educators to adapt 
and develop their programs accordingly. Previous researchers have examined the implementation of 
sustainability in education, both on and off-campus. However, scant research has studied what 
sustainability concepts are being taught or how they are directly linked to the SDGs put forth by the UN. 
One solution posited in earlier research projects could be to create a bridge between content and 
discipline-specific educational programs and the SDGs that most affect their industry or sector. For 
example, the United Nation’s World Tourism Organization (UNWTO) identified SDGs 8 (Decent Work 
Conditions), 12 (Responsible Consumption and Production), and 14 (Life below Water) as the most 
relevant for the hospitality/tourism sector. The International Tourism Partnership (ITP) selected SDG 8 
as well for the hospitality/tourism industry but added SDGs 4 (Quality Education), 6 (Clean Water and 
Sanitation), 10 (Reduced Inequalities), and 13 (Climate Action). To examine pre-existing knowledge of 
sustainability concepts and SDGs and create new courses, programs, and initiatives, researchers at 
one international hospitality management program in Switzerland have gathered data over five years 
using the Sustainability Literacy test (SULITEST). The SULITEST an open online training and 
assessment tool designed to assess sustainability literacy. The test offers the possibility to analyze 
student responses by theme or by SDG. For this study, an analysis of the results from the past five 
years revealed the gaps in sustainability knowledge about the SDGs within our student body. These 
gaps, mainly linked to the hospitality/tourism industry, have been used to create new sustainability 
courses and initiatives that align with specific SDGs to ensure that their education mirrors the UN’s 2030 
Agenda for Sustainable Development. The purpose of this study is to assist all HE institutions, 
regardless of level or domain, to develop a more effective framework for aligning SDGs with their specific 
programs and strategy based on their resources and relevance to the overall program objectives. As 
HE institutions are responsible for preparing the next generation of change agents who make 
sustainable decisions for the future, the curriculum and program objectives need to be assessed and, 
potentially, reworked to ensure that students learn and embrace sustainability initiatives and actions. 
This paper concludes with specific recommendations for all HEI stakeholders to create authentic 
engagement with sustainability practices that will continue upon graduation. 

Keywords: Sustainable Development Goals, Education 2030, hospitality management, higher education, 
sustainability literacy, Sulitest. 

1 INTRODUCTION  
Beyond offering subject-specific content and honing particular competencies to prepare students for 
future careers, Higher education institutions (HEI) are responsible for developing their student’s 
awareness of sustainability challenges by demonstrating the value of promoting economic, social, and 
environmental responsibilities. The United Nations declared 2004-2015 as the Decade for Sustainable 
Development [1] [2], and many HEIs began taking steps to create courses and introduce sustainability 
concepts into their programs and on their campuses. Further, through the voluntary global initiative 
introduced through the Principles for Responsible Management Education (PRME) [3], HEIs continued 
to extend CSR and sustainability into mainstream education ([4]; [1]. However, while HEIs developed 
and signed declarations, charters, and initiatives, these have not guaranteed the implementation of 
sustainability actions and initiatives in their establishments ([5].  
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To assist HEIs in their efforts toward implementing greater sustainability to encourage authentic 
engagement, the UNESCO report entitled “Education 2030” offered a clear strategy to follow. “Education 
2020” focuses on the 17 Sustainable Development Goals (SDGs) at all stages of education. The SDGs 
aim to respect four underlying principles; being universal, oriented toward sustainability, leave no one 
behind, and ongoing participation of all stakeholders towards the 17 goals. Although higher education 
institutions (HEIs) have played a significant role in imparting sustainable knowledge of the three pillars 
(environmental, social, and economic), understanding students’ sustainable knowledge is essential for 
HEI educators to adapt and develop their programs accordingly. As a result, many HE institutions have 
attempted to integrate these initiatives on all levels, from individual course level through campus 
development to strategic decisions on an institutional level. 

Nonetheless, the link between these initiatives, student understanding of the SDGs, and student 
awareness of how these initiatives contribute to a sustainable world have remained, for the most part, 
unchecked. Further, HEIs cannot assume students have similar knowledge or views about sustainability 
[2]; rather, students must have the opportunity to develop an ‘appreciation of (values), a disposition 
towards (attitudes) and a capability (skills) to make choices that contribute to sustainability (social and 
environmental good) instead of further detracting from it’ [2](p. 474). This can be done during their 
studies in HEIs. 

Previous researchers have examined the implementation of sustainability in education, both on and off-
campus. However, scant research has studied what sustainability concepts are being taught or how 
they are directly linked to the SDGs put forth by the UN. One solution posited in earlier research projects 
could be to create a bridge between content and discipline-specific educational programs and the SDGs 
that most affect their industry or sector. For example, the United Nation’s World Tourism Organization 
(UNWTO) identified SDGs 8 (Decent Work Conditions), 12 (Responsible Consumption and Production), 
and 14 (Life below Water) as the most relevant for the hospitality/tourism sector. The International 
Tourism Partnership (ITP) selected SDG 8 as well for the hospitality/tourism industry but added SDGs 
4 (Quality Education), 6 (Clean Water and Sanitation), 10 (Reduced Inequalities), and 13 (Climate 
Action). For this reason, although all 17 SDGs were examined in this study, we shall focus on SDGs 4, 
6, 8, 10, 12, 13, and 14, which were designated as the most essential to the hospitality/tourism industry.  

The purpose of this study is twofold: Firstly, the goal is to ascertain what students know about the SDGs 
through the use of a sustainability literacy test. It is crucial to gauge what the students know and do not 
know about sustainability before introducing specific actions or initiatives. Secondly, once this 
knowledge is gained, we will attempt to develop a practical framework for aligning the SDGs with specific 
programs based on the resources and relevance to the overall program objectives. We will use 
hospitality management education as an example in this study, but its results could be easily transferred 
to other areas of study as well. As HE institutions are responsible for preparing the next generation of 
change agents who make sustainable decisions for the future, the curriculum and program objectives 
need to be assessed and, potentially, reworked to ensure that students learn and embrace sustainability 
initiatives and actions. This paper concludes with specific recommendations for all HEI stakeholders to 
create authentic engagement with sustainability practices that will continue upon graduation. 

2 METHODOLOGY 
To examine pre-existing knowledge of sustainability concepts and SDGs and create new courses, 
programs, and initiatives, researchers at one international hospitality management program in 
Switzerland have gathered data over five years using the Sustainability Literacy test (SULITEST). The 
SULITEST is an open online training and assessment tool designed to assess sustainability literacy [6] 
[7] [8]. There are three main objectives for the SULITEST: 1) To measure sustainability literacy level of 
new, incoming students; 2) To assess their level before graduation, and 3) To use these indicators to 
drive changes in pedagogy and the curriculum [7]. In this study, we are interested in the third objective 
as we plan to use these indicators to propose concrete changes.  

The SULITEST offers the possibility to analyze student responses by theme or by SDG [7]. For this 
study, an analysis of the results from the past five years revealed the gaps in sustainability knowledge 
about the SDGs within our student body. These gaps, mainly linked to the hospitality/tourism industry, 
have been used to create new sustainability courses and initiatives that align with specific SDGs to 
ensure that their education mirrors the UN's 2030 Agenda for Sustainable Development.  

The SULITEST was administered in two classes related to sustainability at an HEI in Switzerland. The 
course titles were Sustainable Hospitality Culture, and Corporate Social Responsibility and Sustainable 
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Innovations. The former course was taught at the entry-level, while the latter during the last semester in 
the academic curriculum. The entry-level course had a duration of 15 hours, while the last semester 
course lasted 30 hours. SULITEST was used to demonstrate the complexity of the sustainable 
development framework and further reflect on the challenges the hospitality industry has been facing. 
In general terms, both courses aim to develop sustainability-related knowledge by introducing the SDGs 
and unfolding some hospitality-specific sustainable initiatives.  

More precisely, the Sustainable Hospitality Culture course aimed to explain societies' changing traveling 
habits in history by using basic sociological and anthropological approaches. Second, the course 
clarified the sustainable trend of tourism and hospitality from a social science perspective. Last, it 
gauged the sociocultural impacts of hosting and traveling habits as a social phenomenon. The overall 
objective of this course was to develop a fundamental understanding of sustainable hospitality culture. 

The last semester Corporate Social Responsibility and Sustainable Innovations course is an elective 
that final semester students can choose to take. It is designed to develop more practical and theoretical 
solutions for companies seeking responsible and sustainable operations and strategy. More explicitly, 
the course developed competencies that allow students to understand how hospitality and tourism 
stakeholders act, influence, and contribute to Corporate Social Responsibility (CSR) and sustainability. 
Second, the course analyzed CSR strategies of significant businesses to propose sustainable and 
innovative solutions to improve their actions. Third, the course also enabled students to critically reflect 
on hospitality organizations and their sustainable innovation management in order to be able to 
understand the field of sustainable business models. 

3 RESULTS 
Over the past 5 years, we have conducted the SULITEST with 32 student groups for a total of 1430 
students. The global result of the ‘Core International Mode’ shows that 81% of the groups scored higher 
than the country average, but only 35% of the groups scored higher than the world average. That 
indicates a potential area for improvement when moving forward. All students responded to 30 questions 
each in the SULITEST, and Table 1 allows us to have an overview of the results for the four key areas 
covered in the CORE international module: Knowledge- Sustainable humanity and ecosystems, 
Knowledge- Global and local human-constructed systems, Knowledge- Transition towards 
sustainability, and Knowledge- - Role to play, individual & systemic change.  Students recorded the 
strongest results from the knowledge-based criteria called “Knowledge – Transition towards 
sustainability” (47% better than worldwide average; 84% for country average). The lowest results, both 
on a country and worldwide level, emanated from the category “Knowledge- Global and local human-
constructed systems”. One possible reason could be the types of topics and questions that fall under 
this category. How much previous contact do students have with and how much general knowledge do 
they have about human-constructed systems? As SULITEST gauges existing knowledge of 
sustainability, the inference is that students needed to have been confronted with human-constructed 
systems prior to taking the test. From the results, it appears that the vast majority did not. This could be 
an area to reflect upon when preparing course content and theory. Table 1 demonstrates the overview 
of the key findings across the 32 groups.  

Table 1. General SULITEST results compared to worldwide and country. 

Module/Theme Worldwide Country 
CORE International Worldwide: 57% 

Our scores: Lower (for 65% of groups) 
Country: 47% 
Our scores: Higher (for 81% of groups) 

Knowledge - Sustainable 
humanity and ecosystems 

Worldwide: 60% 
Our scores: Lower (for 56% of groups) 

Country: 51% 
Our scores: Higher (for 75% of groups) 

Knowledge - Global and local 
human-constructed systems 

Worldwide: 57% 
Our scores: Lower (for 69% of groups) 

Country: 47% 
Our scores: Higher (for 72% of groups) 

Knowledge - Transition towards 
sustainability 

Worldwide: 54% 
Our scores: Lower (for 53% of groups) 

Country: 43% 
Our scores: Higher (for 84% of groups) 

Knowledge - Role to play, 
individual & systemic change 

Worldwide: 53% 
Our scores: Lower (for 63% of groups) 

Country: 45% 
Our scores: Higher (for 78% of groups) 
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Thus, as seen on Table 1, our students globally performed lower than the worldwide average for all five 
categories, but scored higher than the country averages for all five categories. Nonetheless, a group by 
group comparison would show which students in which courses scored higher than both the country and 
worldwide average. While it was beyond the scope of this brief overview, a future study could analyze 
these statistics in more detail per group and even per student to gauge whether ‘older’ students nearing 
the end of their studies score higher than younger students in the earliest semesters. Even further, it 
could be interesting to analyze if students who chose the elective course on CSR and sustainability had 
a greater buy-in to the topic, and, subsequently, scored higher than those who attended the mandatory 
course.  

3.1 Hospitality/Tourism SDGs 

 
Figure 1. SDG combined results.  

The results are relatively evening spread across the SDGs, with the exception of SDG 06. Nonetheless, 
Fig. 1 also shows the need for improvement. None of the results exceeded 60%. As these SDGs were 
targeted as those most relevant to hospitality and tourism, this result is a bit disconcerting. We might 
have expected students who are studying international hospitality management education to score well 
in the topics that seemingly affect their future industry most. It is clear, then, that our initial efforts may 
be aiding in students’ sustainability knowledge, but more progress is still needed. As we move forward, 
we may need to consider a more holistic approach to sustainability that runs across all courses and on-
campus initiatives. Until we can raise the numbers of sustainability knowledge for the topics are crucial 
to our industry, we cannot begin to focus on the other 10 SDGs that remain. This same reflection can 
be applied to all higher education institutions (HEIS) regardless of program of study or future career 
path. Like our HEI, these HEIs would need to begin by establishing the relevant SDGs for their areas of 
expertise and, subsequently, prepare courses and initiatives/actions where students could directly apply 
the knowledge to reality.  
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Figure 2. SDG as a radar for reflection. 

As seen in Fig. 2, our students scored best for SDGS 08 (Decent Work Conditions), 14 (Life below 
Water), 12 (Responsible Consumption and Production), and 04 (Quality Education). This could suggest 
that these topics are often promoted in the media and, thus, students have greater previous knowledge 
of these topics. Nonetheless, there is no clear spread of results. Some areas are still lacking, i.e., lower 
results for SDGs 10 (Reduced Inequalities), 13 (Climate Action), and 06 (Clean Water and Sanitation). 
This could suggest areas to focus on when moving forward in creating new sustainability curriculum or 
introducing new sustainability actions and initiatives. While we must continue expanding student 
knowledge in the areas they are more comfortable with, we also need to introduce more sustainability 
concepts for the SDGs where the students are still lagging behind.  

4 CONCLUSIONS 
This brief paper summarized the results over five years and across 32 student groups in the same 
international hospitality management program in Switzerland. While the results were combined for this 
paper, a further study could separate the groups to analyze how students in earlier semesters performed 
compared to the students in the later semesters. Further, we could measure the results of students who 
attended a mandatory course against the results of students who chose to take an elective on 
sustainability.  

Also, it is essential to remember that some of the SDGs were based on 1 or 2 questions only, meaning 
that the results could be dramatic if the students answered incorrectly to those questions. For example, 
for SDG 06, all groups had between one and two questions. On the contrary, for SDG 13, students faced 
between three and nine questions. This, too, could be addressed in a further study.  

Finally, we focused uniquely on the SDGs that were set as relative to the hospitality industry. The 
inference was that our courses were linked to these same SDGs, and, subsequently, students would 
have had the most contact and be most familiar with these topics. From the literature, this appeared to 
be a prudent strategy as addressing all 17 SDGs at once was too ambitious. In the future, we could 
analyze the results of all of the SDGs. Despite these limitations, these results can be used as a model 
for the topics that could or should be addressed in the curriculum in the future. Below are a few 
recommendations derived from this study and the previous literature on this topic.  

4.1 Recommendations 
1 Collaborate with all HEI stakeholders to establish the critical SDGs for the specific area of 

expertise or career field. In the process, the HEI can establish a sustainability culture (including 
institutional level) based on the appropriate SDGs. This could be done through workshops that 
focus on defining a certain number of SDGs that need to be addressed first. As seen in the 
literature, it is overly ambitious to address all of the SDGs together; instead, it is more prudent to 
address the most relevant and add others when the initial SDGs have been mastered.  

0
10
20
30
40
50
60
SDG	04

SDG	06

SDG	08

SDG	10SDG	12

SDG	13

SDG	14

SDG	Radar	

Results

1513



2 Define the faculty’s mission and vision of sustainability actions and initiatives [5] and design-
related curricular and extra-curricular activities for students, faculty, and staff based on the SDGs 
[1] defined in recommendation one. For authentic engagement with the process, faculty members 
must understand the importance of introducing sustainability concepts into their courses. With 
often overloaded course content and little time to address it all, faculty members must understand 
why sustainability topics should be included in their courses. They need to know that ‘someone 
else’ is not dealing with this topic. All faculty members are designing activities that consider 
sustainability issues and demonstrate clear links between theory and practice.  

3 Offer outreach and collaborative projects for students, such as exchange programs or joint 
degrees. A quick perusal of the course catalogue will indicate what, if any, type of these options 
is available to students. Often, students will not look for these projects unless the HEI or the 
faculty members promote them. Ensuring that visible promotion of these projects and opening 
access to all students may create greater engagement between students and sustainability. It 
may be possible to collaborate with other HEIS on projects or, potentially, certificate or degree 
programs. Frequently, larger HEIs have more available resources to launch more sustainability 
projects. In the future, a smaller HEI may be able to profit from the resources (money, space, etc.) 
of a larger HEI, while the larger HEI could gain the extra hands necessary to get a project off the 
ground. The possibility of contributing to a sustainable project that makes a difference is beneficial 
to all students, regardless of area of expertise or degree program.  

4  Begin environmental reporting, or apply for sustainability rankings [5] on an institutional level. 
There are many rankings for HEIs, such as the STARS self-reporting framework or “Sustainable 
Campus Index” produced by AASHE [11]. The latter contains best practices for implementing 
sustainability principles and actions from HEIs worldwide. The most complete and practical guide 
is the report entitled “Getting Started with the SDGs in Universities,” published by SDSN 
Australia/Pacific [12]. This guide offers aid in four major HEI areas, namely, 1) learning and 
teaching, 2) research, 3) organizational governance, culture, and operations of the university, and 
4) external leadership. HEIs can use this guide to initially map existing sustainability contributions, 
identify priorities, opportunities, or gaps, and finally, monitor, evaluate, and communicate about 
the SDGs.  

5 Allocate budget for sustainability initiatives, activities, and training. Training is particularly critical 
for those who have been targeted as potential change-makers. Identify the faculty members who 
may be willing to get involved with sustainability initiatives and actions. These positive change-
makers can then transfer their enthusiasm to other colleagues and students. If possible, give 
incentives to research or developing new courses in sustainability topics. Although this final 
recommendation can be costly, the reputational capital gain could balance it out. 

4.2 Covid-19 and its effects on sustainability  
Without a doubt, the COVID pandemic hit the world in 2020 and has left catastrophic impacts on the 
already very unsustainable hospitality industry. The following UNWTO report states, “Global tourism 
suffered its worst year on record in 2020, with international arrivals dropping by 74% according to the 
latest data from the World Tourism Organization (UNWTO). Destinations worldwide welcomed 1 billion 
fewer international arrivals in 2020 than in the previous year due to an unprecedented fall in demand 
and widespread travel restrictions. This compares with the 4% decline recorded during the 2009 global 
economic crisis.” [9] Thus, the hospitality/tourism industry has suffered over the past year. In May 2021, 
many restaurants remain closed, and many workers are still on benefits or without employment. Even 
some of the major companies, like the airlines, have had to lay off hundreds of their employees with no 
sign of a return to normal. This will have dire effects on all three sustainability pillars moving forward.  

Consequently, the question of how to regenerate the tourism and hospitality industry has been 
extensively asked since the beginning of the pandemic. The ecological benefits of the dropping tourism 
numbers are incontestable in most destinations, while the socioeconomic consequences are less 
optimistic. Although tourism probably will reemerge sooner or later, some destinations have started to 
reflect on what strategy to follow that will make them less fragile if unexpected situations, such as the 
Covid-19 pandemic, appear again in the future. Accordingly, sustainability experts suggest only one 
feasible strategy; redirecting hospitality into a radically more sustainable path that seeks not only short-
term temporally but long-term and sustainable solutions. As Elkington stated 25 years after the triple 
bottom line (TBL) was formulated: “Critically, too, TBL’s stated goal from the outset was system change 
— pushing toward the transformation of capitalism. It was never supposed to be just an accounting 
system. It was originally intended as a genetic code, a triple helix of change for tomorrow’s capitalism, 
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with a focus was on breakthrough change, disruption, asymmetric growth (with unsustainable sectors 
actively sidelined), and the scaling of next-generation market solutions.” [10] (p. 4). 

So, to build a more sustainable hospitality industry in the post-pandemic period, HEIs should reinforce 
academic curriculum with subject-related content. This way, future hospitality stakeholders become 
change agents who will proactively contribute to sustainable development in the industry. Furthermore, 
if hospitality practitioners become advocates of sustainability, other stakeholders will be directly or 
indirectly impacted by this change that seeks to rebuild tomorrow’s capitalism.   
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Abstract  
Medical mathematics is a critical and essential component of nursing education to increase patient 
safety in clinical practice. The purpose of this paper is to conduct a literature review of medication 
mathematics competency and confidence in undergraduate nursing students. A current literature review 
will help understand why Canadian Bachelor of Nursing students may be experiencing difficulties with 
medication mathematics.  Identification of specific mathematical topics nursing students experience 
difficulty with, will help guide nursing mathematical resources to assist with increasing overall 
understanding, to decrease the incidence of medication calculation errors.  This article examines how 
nursing students’ mathematical confidence and previous mathematical experience impact their ability to 
correctly perform medication calculations in undergraduate nursing programs.  Mathematical results, 
and common errors were highlighted to assist with understanding the areas of mathematics nursing 
students are having trouble with, and how this impacts their ability to perform medication 
calculations.  The research consistently identifies mathematical knowledge deficits amongst nursing 
students where conceptual, procedural, unit, and clinically implausible errors are frequently made 
resulting in incorrect dosages.  Several recommendations were examined focusing on increased 
preadmission mathematical requirements and increased mathematics education throughout nursing 
curricula. 

Keywords: Nursing, Education, Medical, Mathematics. 

1 INTRODUCTION  
Medical mathematics is a critical and essential component of nursing education. Historically, nursing 
education has provided little, or no, training in mathematics outside of medication calculations, believing, 
in error, that high school mathematical knowledge is sufficient to support drug calculations ([1],[2]). De 
facto, nursing educators are reliant on the previous mathematical experiences of nursing students to 
support their mathematical abilities throughout their nursing program. This current study provides insight 
into the question: How does the literature reviewed describe the medication mathematics competency 
of Canadian Bachelor of Nursing Students?   

Mathematics is involved in the administration of medication, which is an essential component of 
Registered Nurses’ responsibilities where it is estimated this task consumes 40% of their time when 
working in various clinical settings ([1], [3]). Medication mathematics is an important aspect of 
medication administration to ensure that patients are receiving correct medication dosages. Wright ([1]) 
highlighted mathematical knowledge gaps that exist in both Registered Nurses and nursing students.  

This topic is a significant one to research. Mackie and Bruce ([4]) outline correlations among patient 
safety, medication errors, and nursing preparedness concerning medication calculations. The Institute 
for Safe Medication Practices Canada (ISMP Canada) defines an adverse event as an injury due to 
medicine or lack of an intended medicine, including adverse drug reactions and harm from medication 
incidents ([5]). Eastwood et al. ([6]) demonstrated that medication errors associated with calculation 
discrepancies can result in under-dosing or overdosing leading to an adverse event or even death.   

There is a mathematical knowledge gap within nursing students which could impact their ability to uphold 
safe medication administration practices in the clinical setting ([1], [3], [4], [6], [7]). Nursing students 
exhibit difficulties with both conceptual and procedural errors, where they lack understanding of, or how 
to complete, a medication calculation question. They often exhibit computational errors resulting in 
incorrect answers ([4], [6]). However, poor mathematical skills proficiency is at the heart of the issue 
([1], [3], [4], [6], [7]). Increased understanding of nursing student mathematical expectations will help 
increase mathematical competence and decrease calculation-associated medication errors in the 
clinical setting ([1], [3],  [4], [6], [7]).  
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2 METHODOLOGY 
The goal of this analysis is to determine the underlying and precipitating factors accounting for 
undergraduate nursing students’ medication mathematical abilities. The content within field notes, 
documents, and peer reviewed articles was analyzed for the identification of themes or recurring 
patterns. 

For this literature review, three separate searches were performed to isolate inclusion articles. The first 
search was conducted using the Seneca College Library database with ‘nursing’ and ‘medication 
mathematics’ used as keywords. The original search resulted in 5836 articles. The search was refined 
to only include peer-reviewed publications from 2010 forwards, decreasing the results to 4449. 
Publication titles and abstracts were reviewed, and those not related to nursing or more focused on 
pedagogy were excluded. Article review ceased at article 200 as topics consistently were not focused 
on nursing and medication mathematics. This search yielded 19 articles for further review. 

Search two was conducted using the Ontario Tech University’s OMNI database. The keywords used for 
the search were ‘drug calculations’ and ‘nursing students. Before searching advanced search, methods 
were selected to include peer-reviewed articles and those published from 2005 forward. This search 
yielded 80,209 articles. Titles and abstracts were evaluated, and articles not including nursing students, 
or with a pedagogical focus were eliminated. Article review stopped at 280 articles as the articles were 
deviating too far from the research topic. Nineteen articles were selected for further review. 

The articles from searches one and two were thoroughly analyzed to determine their relevance to the 
research topic. Search one contained several articles directly related to licensed practitioners without 
reflecting on undergraduate studies. These articles were excluded from the review. Articles focused on 
pedagogy instead of identifying mathematical topics nursing students struggle with, testing outcomes or 
reasoning behind mathematical difficulties were also excluded. From search one, ten articles were 
included for further analysis. 

Search two found several articles that were not descriptive with their findings. For example, one article 
was a qualitative study addressing nursing students’ and registered nurses’ perceptions on why errors 
occurred. However, the type of medication error and the reasoning behind them (miscalculation) were 
not discussed ([8]). Other studies focused on nursing students’ specific pharmacological knowledge and 
did not highlight the medication mathematics necessary for safe medication administration. Overall, 11 
articles were chosen for inclusion in the review. 

The third search was conducted after the first thematic analysis of the articles found in searches one 
and two was completed. Next tier articles were selected, using a popcorn format, that had been 
referenced repeatedly in the previously coded inclusion articles from searches one and two. These 
articles were searched using Google Scholar. Following this, seven articles were selected based on 
their relevance to medication mathematics, the nursing profession, and undergraduate nursing students. 

After a thorough analysis, 29 peer-reviewed articles were selected based on the search inclusion criteria. 
The articles ranged in publication date from 1984 to 2020 to provide the history and evolution of nursing 
students’ medication mathematics skills. 

A methodological approach was taken to analyze the inclusion articles further.  Ten common themes 
were identified, and articles coded accordingly.  Themes included: previous mathematical experience, 
math anxiety, confidence, and self-efficacy, mathematical performance, and types of mathematical 
errors. 

3 RESULTS 
This literature review provides context to the overarching question of nursing students' medication 
mathematics competency.  Initially, the review will highlight nursing students' previous mathematical 
experience and its relationship to mathematical performance and program entry requirements. The 
second section evaluates students' perceptions of mathematics through discussion surrounding 
confidence, self-efficacy, and anxiety. The review will then outline nursing students' mathematical 
performance on numeracy and medication mathematics tests. Results from these tests will then be 
analyzed to identify the common mathematical errors nursing students performed. These errors are 
subdivided and discussed within four categories conceptual, procedural, unit, or clinically implausible 
errors. 
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3.1 Impact of Previous Mathematical Experience  
Previous mathematical experiences and grades were highlighted as indicators for nursing students’ 
performances with medication mathematics ([1], [3], [9], [10], [11]). A relationship was found where 
students who completed lower levels of mathematics did not perform as well on medication mathematics 
tests than those with higher levels on medication mathematics tests. These findings resulted in several 
recommendations for increased mathematical program entry requirements ([1], [3], [9], [10], [11]). Based 
on study results, several authors indicated the need to re-evaluate and even standardize pre-entry 
mathematical requirements for program entrants, to ensure baseline mathematical knowledge and 
support medication calculations ([1], [6], [11], [12], [13], [14], [15]). 

3.1.1 Math Confidence and Anxiety 
Several components, including math anxiety, student attitudes towards math, self-efficacy, and 
confidence, were found to have some influence over nursing students’ medication mathematical abilities 
([1], [2], [10], [11], [12], [16], [17], [18], [19], [20], [12]). Generally, low levels of confidence, negative 
student attitudes toward math, low self-efficacy, and low confidence correlated with poorer mathematical 
test scores and increased math anxiety. Several studies identified that the root of students’ math anxiety 
also stemmed from the strict passing requirements on medication calculation tests, and the negative 
consequences such as an adverse event that could result if the wrong dosage is administered to a 
patient ([2], [11], [20]). Studies highlighted that students frequently underestimated their mathematical 
abilities ([1], [11], [21]). Nursing students commonly displayed low confidence and self-efficacy but 
scored higher on the medication mathematics test than anticipated. Roykens and Larsen ([11]) and 
Wright ([1], [21]) did note that, despite their under-estimation, several of these students did not meet the 
requirements to pass the test. Conversely, it was not uncommon for students to overestimate their 
mathematical knowledge, predicting that their answers were correct when they were not ([12], [17]). 
Both findings are worrisome as students cannot recognize their own knowledge, a factor that would 
assist them to identify further learning needs. 

Adaptation of various mathematical teaching strategies has been identified to help increase students’ 
confidence and perceptions of their mathematical skills ([1], [15], [21]). Nursing students require teaching 
infrastructures that offer greater support than traditional teaching methods to increase mathematical 
confidence and self-efficacy ([16], [18]).  

3.1.2 Mathematical Ability 
The literature review provides evidence that nursing students consistently display difficulties with 
medication mathematical concepts ([1], [6],  [9], [10], [14], [17], [19], [21], [22], [23], [24], [25], [26], [27], 
[28], [29], [30]). The need for increased mathematical education within nursing programs was 
recommended in several studies ([19], [24], [28]). McMullan et al. ([19], [28]) discussed the need for 
nursing programs to consider setting specific time within the curriculum to focus on mathematics. Dilles 
et al. ([24]) highlighted the need to structurally address mathematics within the nursing curriculum, and 
Eastwood et al. ([6]) noted the need for further mathematical education within nursing programs. 

3.1.3 Mathematical Errors 
Mackie and Bruce ([4]) categorize errors as: conceptual errors, procedural errors, unit errors and 
clinically implausible errors. Conceptual errors (CE) indicate a lack of understanding of a question’s 
meaning and mathematics, including the use of inappropriate formulas to attempt to answer the 
question. Procedural errors (PE) are incorrect calculations of an answer when the question was correctly 
set up involving addition, subtraction, multiplication, division, and incorrect decimal placement. Errors 
involving incorrect units (UE) are referred to as unit errors, and incorrect answers that resulted in unsafe 
dosages are clinically implausible errors (CI) ([4]).   

Several studies found that conceptual errors represented the highest percentage of errors identified on 
the mathematical tests provided ([4], [27], [29]). Students frequently struggled with formulas where they 
did not understand how to use them or could not problem-solve the information correctly to utilize the 
formula ([6], [25], [26], [27]). 

Medication mathematics questions requiring more than one step were also highlighted as questions 
frequently answered incorrectly, where the students could not critically think through the problem to 
solve it ([17], [27], [29]). Some medication calculation questions such as weight-based medication 
dosages and determining intravenous infusion rates (drip rates) can prove difficult for students due to 
the presence of multiple steps, a formula, and the critical thinking required to use it correctly. Procedural 
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errors are those with incorrect calculations, when a question was set up correctly involving addition, 
subtraction, multiplication, division, and incorrect decimal places ([4]). Percentages, decimals, and all 
functions involving fractions proved to be difficult for students and resulted in several incorrect answers 
on the mathematics tests provided ([1], [6], [13], [15], [22], [23], [25], [27], [28], [29], [30]). 

Unit errors were discussed and varied from students making incorrect unit conversions, to incorrectly 
assigning measurements such as millilitres when milligrams were necessary ([17], [25], [29], [31]).  
Several clinically implausible errors were identified in the literature. The root cause of clinically 
implausible errors was conceptual, procedural, and unit errors where students did not have the 
pharmacological knowledge to recognize an inappropriate dosage ([24], [25], [29], [32]). 

3.1.4 Recommendations 
Nursing educators need to be aware that previous mathematical experience does not indicate 
mathematical proficiency ([22], [11]). One should never assume that students’ mathematical knowledge 
is sufficient to understand the applications and formulae required for medication calculations. However, 
standardization of entry requirements may help ensure that nursing students have appropriate baseline 
mathematical knowledge, to decrease the deficiencies present due to previous educational experiences. 
This, in turn, may address some of the educational inequities that exist due to diverse institutional 
requirements. 

Even though students must understand the risks associated with mathematical medication errors, the 
potential for errors should not be used as a scare tactic to increase student engagement and 
understanding ([2]). Instead, nursing faculty should continue to mold and change perceptions 
surrounding errors to encourage a professional culture of autonomy and accountability, recognizing that 
errors happen, and the human factor will never be removed from the nursing profession. This, in and of 
itself, increases the chances for errors. 

Nursing educators need to facilitate a language change as well. It was noted throughout the studies that 
negative connotations were associated with students’ mathematical knowledge. Nursing students and 
Registered Nurse participants were commonly described as exhibiting knowledge gaps, deficits, 
struggles, difficulties, deficiencies, and insufficiencies. While it may be true that these students’ math 
skills need work, a nomenclature of negativity that signifies deficits is not helpful in changing nursing 
students’ levels of anxiety related to math. Educational institutions need to ensure that appropriate 
measures are in place to support mathematical learning. 

The literature highlighted the need to increase program mathematical requirements and educational 
support within nursing curricula to prepare our future nurses for clinical practice.  Mackie and Bruce ([4]) 
supported their student nurses through a collaboration between the School of Nursing and the School 
of Education to create online conceptual learning opportunities and pedagogically supported learning 
materials for students. This collaboration resulted in the creation of peer-tutoring services for nursing 
students with undergraduate mathematics students.  Within the literature it was noted that tutoring 
services should be provided to students from individuals outside of the School of Nursing to decrease 
student anxiety and increase confidence ([15]). 

The culture of nursing is one focused on social interaction and teamwork. As a result, the development 
of Open Educational Resources to support nurses’ mathematical knowledge would be well supported 
by professional development networks or group learning hubs. Further to this, the affordances of digital 
technology can be appropriately leveraged to support the anytime anywhere learning needs of nursing 
students and licensed practitioners. 

4 CONCLUSIONS 
It is evident that students’ mathematical difficulties are multifactorial, where baseline understanding 
surrounding fractions, decimals, numeracy, conversions, and ratios needs to be addressed. As identified 
by Mackie and Bruce ([4]), a model collaboration between the School of Education and School of 
Nursing should be considered to ensure that appropriate mathematical pedagogy is supported in the 
learning resource. Cross faculty partnerships between the Schools of Nursing and Education may 
provide one avenue to integrate mathematical knowledge more effectively. In addition, the use of digital 
learning tools can efficiently support and assess the mathematical needs of nursing students and 
registered practitioners.  

This work provides the foundation for recommendations for future changes that are needed to address 
the current issues in medication mathematics for nurses. 
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1 Re-evaluation and standardization of mathematical entry requirements for baccalaureate direct-
entry nursing students. 

2 Increase simulation and clinical learning experiences within nursing programs to better prepare 
nursing students for the environments they will be working in post-graduation.  

3 Faculty need to encourage students to identify, self-reflect, and report any errors that occur so 
that the factors leading up to that error can be evaluated, and possibly corrected to prevent it from 
happening in the future. 

4 Decrease the stigma surrounding medication errors, to encourage reporting. 
5 Increase program mathematical requirements within nursing curricula. 
6 Create nursing learning hubs to encourage peer support. 
7 Development of universally accessible resources such as an OER to increase mathematical 

competency. 
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ONLINE LEARNING: THE NEED FOR CRITICAL REFLECTION AS A 
RESULT OF THE COVID-19 PANDEMIC  
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Abstract 
The COVID-19 pandemic has altered lives and changed the way many services are provided as isolation 
and physical distancing were ordered by local district health units. Due to closures and restrictions, many 
institutions and organizations were forced to reexamine their policies and practices in an effort to 
recreate and rebrand themselves in the virtual environment. Academic institutions were forced to 
urgently and abruptly transition to online learning management systems midstream to meet the learning 
needs of their student body. The primary goal was to get up and running as fast as possible in the virtual 
environment, even at the expense of course integrity and rigour. In a very short time, many changes 
and alterations were attempted and implemented during the forced transition brought about by the 
COVID-19 pandemic, and in many cases this was intentionally and continually referred to as “emergency 
remote teaching”. What has become clear is that the longer the pandemic lasts, the more ingrained and 
assimilated virtual learning will become in our educational institutions. We argue that this crisis, while 
tragic, has also simultaneously created opportunities that would not have presented themselves in a 
slower, more controlled transition. The rapid changes caused by the pandemic continue to be a catalyst 
for the evolution of online education, in positive ways; through an unanticipated world event, acting as 
an essential precursor to disruptive, progressive innovation. This paper will review adult learning, self-
directed learning and transformational learning and the need for critical reflection to address and 
implement an effective online learning environment. A review of literature on the effects of the COVID-
19 pandemic on online learning will follow. Finally, we will discuss the need for educators and 
educational institutions to critically reflect on the transition to online learning, and what assumptions 
need to be considered to ensure integrity, credibility and validity as our educational systems transform 
and assimilate effective online learning practices. 

Keywords: Online Learning, Post-Pandemic, Educational Change, Disruptive Innovation. 

1 INTRODUCTION 
The COVID-19 pandemic has altered lives and changed the way many services are provided as isolation 
and physical distancing were ordered by local district health units. Due to closures and restrictions, many 
institutions and organizations were forced to reexamine their policies and practices in an effort to 
recreate and rebrand themselves in the virtual environment. Academic institutions were forced to 
urgently, and abruptly, transition to online learning management systems midstream to meet the learning 
needs of the student body. The primary goal was to get up and running as fast as possible in the virtual 
environment, even at the expense of course integrity and rigour. In a very short time, many changes 
and alterations were attempted and implemented during the forced transition brought about by the 
COVID-19 pandemic, and in many cases, this was intentionally and continually referred to as 
“emergency remote teaching”. What has become clear is that the longer the pandemic lasts, the more 
ingrained and assimilated virtual learning will become in our educational institutions. This crisis, while 
tragic, has also simultaneously created opportunities that would not have presented themselves in a 
slower, more controlled transition. The rapid changes caused by the pandemic continue to be a catalyst 
for the evolution of online education, in positive ways; through an unanticipated world event, acting as 
an essential precursor to disruptive, progressive innovation. This paper will review adult learning, self-
directed learning, and transformational learning and the need for critical reflection to address and 
implement effective online learning environments in a post pandemic world. A review of literature on the 
effects of the COVID-19 pandemic on online learning will follow. Finally, we will discuss the need for 
educators and educational institutions to critically reflect on the transition to online learning, and what 
assumptions need to be considered to ensure integrity, credibility, and validity as our educational 
systems transform and assimilate effective online learning practices. 
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2 ANDRAGOGY, TRANSFORMATIONAL LEARNING AND CRITICAL 
REFLECTION 

There have been several terms used to try and codify adult learning, or andragogy, as a separate and 
distinct entity from pedagogy. Early terminologies included andragogy, self-directed learning, and 
transformational learning [1],[2],[3],[4]. Andragogy comes from the Greek “Andros'' meaning adult man 
and “ago” to lead [5]. Andragogy evolved as an independent field of study during the 1950s and 1960s, 
and into a theory of learning in the 1970s and 1980s through the work of M. S. Knowles [5]. Knowles [6] 
defined andragogy as “the art and science of helping adults learn (pg. 43). Differentiating the learning 
of adults from children, Knowles [6] identified five assumptions inherent to adult learning. The adult 
learner was an independent, self-directed learner; had acquired many life experiences to connect to 
new learning; learning needs were tied to social roles; was problem-centered and interested in the 
application of knowledge; and was internally motivated to learn [1]. Critics of the andragogy theory were 
quick to point out that the assumptions were not a theory, but more likely represented principles of good 
practice, or a framework summarizing the adult learner [1]. Another criticism was that Knowles’ [6] 
assumptions were not unique to adults, for children could be independent, self-directed learners. This 
led to Knowles’ [7] transitioning from an andragogy versus pedagogy perspective to a continuum from 
teacher-directed to student-directed learning. The ongoing debate over the validity or credibility of 
whether andragogy was a theory lead to many insightful discussions and an understanding of the adult 
learner, but according to Pratt [8] “...while andragogy may have contributed to our understanding of 
adults as learners, it has done little to expand or clarify our understanding of the process of learning…” 
(p. 21).  

Emerging at around the same time as Knowles’ [6] andragogy assumptions and theory was the concept 
of self-directed learning (SDL). Similar to Knowles’ [6] first assumption, self-directed learning’s first goal 
called for the need of adult learners to be independent and self-directed [1]. Another goal of SDL was 
the notion of transformational learning. Transformational learning occurs as a result of an individual’s 
“...experience, understanding one’s frame of reference, the role of disorienting dilemma, the importance 
of critical reflection and critical self-reflection, the role of rational discourse, and of dialogue in 
communicating with others” [9] (p. 3). Mezirow [10] simplifies the stages of transformational learning 
above to an individual being aware of the assumptions and expectations of both themselves and others 
and assessing the credibility of all the information before making a decision. Frames of reference are 
assumptions installed in a person, as a result of their life’s experiences, that influence an individual's 
perception and meaning of an event [10]. In order to engage in active discourse dialogue with others, 
an individual needs to be aware of the bias of their individual frame of reference and remain open to the 
thoughts and perspectives of others [9]. “A more dependable frame of reference is one that is more 
inclusive, differentiating, permeable (open to other viewpoints), critically reflective of assumptions, 
emotionally capable of change, and integrative of experience ([10] (P. 19). Reflective discourse can lead 
to clearer understandings of a dilemma and lead to transformational learning by elaborating existing 
personal frames of reference, learning new frames of reference, transforming points of view, or 
transforming habits of mind [10], [9]. 

Central to transformational learning is the need for critical reflection. If the goal of transformational 
learning is to transform a habit of mind, then it has to originate from within the individual through a critical 
reflection of the content (Content Reflection) giving rise to a disorienting dilemma, the process (Process 
Reflection) followed to navigate the dilemma, and finally the examination of the whole picture of the 
dilemma to assess the entire effect and influence on all participants (Premise Reflection) [10]. Premise 
reflection leads to the examination of the individual’s assumptions and presuppositions to challenge their 
personal belief and values framework [9]. Schon [11] would add that although much thought is done 
before action, it is the reflection and adaptation during an action or process, referred to as reflection in 
action, that defines the skillful professional. Ulrich [12] adds that the basis of reflective practice is both 
practical philosophy and epistemology, which needs to be open for all involved to critique. “Engaging in 
critical reflection brings commonly-held beliefs into question. To be critically reflective is to act with 
integrity, openness, and commitment rather than compromise, defensiveness, or fear. [13] (p. 295). 
Brookfield [14] identified three assumptions that individuals need to think about in order to critically 
reflect on an event properly: causal assumptions (how the world works and how it may be changed), 
prescriptive assumptions (what we think should happen), and paradigmatic assumptions (the 
fundamental categories that we structure the world). Only by examining practices through different 
lenses, can existing frames of reference and personal assumptions be critically examined [15]. 

Effective critical reflection occurs when one is able to examine an event or dilemma from different 
perspectives free from personal bias. Brookfield [15] identified four lenses that one should engage in 
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order to critically reflect effectively. The first lens is to acknowledge the individual’s autobiographical 
story as a learner. This reflection allows for the conscious examination of our learning and teaching 
frames of reference [10]. “When we are trying to uncover our most deeply embedded allegiances and 
motivations as teachers, a useful path of analysis is to study our autobiographies as learners [15] (p. 
199). The second lens is through the learners’ eyes. This represents the feedback that is provided by 
those within the class. The most significant issue in obtaining this information rests with obtaining open 
information from students, who are often fearful of reprisal for sharing their views [15]. Mezirow [10] 
addresses the need for this information through his steps on reflective discourse. “To more freely and 
fully participate in discourse, participants must have...openness to alternative points of view: empathy 
and concern about how others think and feel…” [10] (p. 13). Brookfield’s [15] third lens is the consultation 
and collaborative dialogue with colleagues. Mezirow [10] acknowledges that active dialogue with others 
during reflective discourse is required to obtain a better understanding and meaning of a dilemma or 
experience. “Talking to colleagues about problems we have in common and gaining their perspectives 
on these increases our chances of stumbling across an interpretation that fits what is happening in a 
particular situation [15] (p. 200). Although critical reflection begins as an independent exercise, its 
success is greatly enhanced as a social and collective endeavor. Through the use of social media, digital 
communities of practice are offering opportunities for extensive collaboration not only within 
organizations but throughout the world. The fourth and final lens suggested by Brookfield [15] is one of 
theoretical exploration. Examining learning theories and concepts help to identify, justify and understand 
reasons and motivations that gave rise to an event or dilemma. Mezirow [10] identified the need to obtain 
knowledge and skills as a required step to actioning a plan towards transformative learning. 

2.1 Pandemic Issues In Education 
The unexpected immediacy of educational facility closures greatly affected the operations of educational 
organizations around the world. Educational institutions were not prepared with the transitional 
magnitude of shifting in-class learning to the virtual environment. Palvia et al. [16] had suggested that 
online education would become mainstream by 2025, but the emergency and urgency created by the 
2020 COVID-19 pandemic shutdown appeared to expedite this prognostication by five years. Through 
an unprecedented global event, the routine and structures embedded in our lives were disrupted by an 
unforeseen entity. Change meanders through our lives, eroding the way we exist usually as a result of 
what Christensen [17] would refer to as disruptive innovation. Through his business framework of 
disruptive innovation, items are purposely introduced to the marketplace and society that intentionally 
change the way we live to profit the inventors of the item, service, or way of doing business. For the first 
time in the modern era, it was a natural disaster that disrupted and changed the way we would function 
in our communities [18]. Even the institutions of higher education, which traditionally champion the origin 
of disruptive theory to challenge the status quo of society, were left scrambling to address the operational 
void created by the pandemic. 

Ellis et al. [18] interviewed educational leaders at institutions offering initial teacher education (ITE) 
programs to see how their institutions have addressed the issues created by the COVID-19 pandemic. 
The abrupt decision to close academic institutions and force courses to switch midstream to online 
learning was done as the only emergency option available. According to Adedoyin & Soykan [19], the 
lack of time to properly design and develop the online platform resulted in emergency remote teaching 
and not online education. When this was unsuccessful, it, in turn, caused an immediate attitudinal shift 
to the idea that online education was not as effective as face-to-face learning. However, the lack of 
preparation of instructors and policymakers was more of a factor in the poor learner experiences, rather 
than the actual positive and emerging potential of online learning. Ellis et al. [18] confirmed, through 
their surveys of ITE leaders, that institutions initially went through a stabilizing situational phase. 
“Stabilizing the situation was characterized by an emphasis on urgent, short-term, high-stress problem 
solving under pressure” [18] (p. 565). As a result, the pandemic exploited the inequity of technology 
access and connectivity to broad-based internet of low socioeconomic groups, widened the achievement 
divide between those with digital competence and those that do not, and resulted in a large workplace 
download as information, communication, and technology (ICT) departments struggled to build e-
platforms and instructors scrambled to convert course material to digital formats for students to access 
[19], [18], [20].  

Once organizations began to stabilize, they entered a period that Ellis et al. [18] referred to as rethinking 
practices. One of the central issues facing educational institutions was the question of institutional and 
course rigour. Neuwirth et al. [20] define rigour as, “...the quality of being extremely thorough, 
exhaustive, or accurate” (p. 13). Educational institutions found themselves grappling with how to meet 
the holistic needs of their student body during the pandemic, while at the same time not sacrificing the 
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academic integrity of their programs. Hodges et al. [21] stated that to effectively implement online 
learning, careful planning and design of pedagogical practices would be needed. Carrillo & Flores [22] 
found that an effective online learning environment was one that included sound pedagogical 
approaches, authentic assessments, and the appropriate use of technology to meet the learning needs 
of the students. As the process of educating and learning is transformed to the virtual environment, it is 
important that educators remain grounded in the learning research and theories developed prior to the 
changes brought about by the pandemic, in order to define, refine and adapt to meet the needs of both 
the digital environment and the learners’ needs [23]. Just as learning has pivoted to the virtual 
environment, educators need to modify and adapt the fundamentals of learning to the digital classroom 
to sustain and maintain their relevance through the art of teaching. 

At the micro-level, ingredients of an effective online learning environment should include flexibility and 
self-paced learning; addressing individual student needs; using technology that matches student 
experience; and formative assessment practices that focus on peer-to-peer learning experiences; 
includes small group work (breakout sessions) [22]. Educators need to clearly outline course 
expectations, engage students in activities that integrate ideas, and facilitate learning in a way that 
guides students towards course/lesson expectations [22]. It is important that online programs, 
“...harness innovation technology in a way that enhances student learning beyond face-to-face classes 
rather than water down the curriculum, promote reduced learning, deliver an inferior product, and 
heighten student and faculty frustration” [16] (p. 236). The refinement of effective online learning is going 
to take time. Adedoyin & Soykan [19] point out that researchers and instructional technologists will 
require time to investigate the digital transformation process, refine and create models for learning in 
the virtual environment, and design methods to reduce the workload of instructors. At the macro-level, 
governments, businesses, and world organizations need to improve bandwidth communications 
throughout the world, push for the standardization and recognition of online education. The COVID-19 
pandemic has provided an opportunity for world leaders to address the widening equity gap that 
currently exists. Could our current crisis address the ever-growing economic and social challenges 
through equitable access to learning, or will the crisis be used to further exacerbate our current system? 

3 DISCUSSION 
The COVID-19 pandemic abruptly altered the way in which learning occurred in educational institutions 
in Canada. Only time will reveal to what extent, and how permanent these changes will become, in our 
educational institutions. It is important to address the pre-pandemic status of post-secondary institutions 
and world trends to get a real sense of where, and how, this crisis could be used to address future 
concerns. According to Palvia et al. [16], post-secondary institutions were experiencing a drop in 
enrollment due to tuition costs, a change in student mindset devaluing higher education, not wanting to 
relocate, and the unwillingness to incur long-term debt. Once the gateway to opportunity and prosperity, 
the future of post-secondary institutions was in question [24]. As a means of balancing the operating 
budget, online education was deemed as the answer. Online learning addresses the potential economic 
instability of post-secondary institutions by addressing the flexibility of access issue (no need to 
relocate), reduced relocation costs (save on rent and living expenses), and provide flexibility of 
completion (workaround part-time work or existing careers) [24]. The infrastructure for online learning 
was expedited by the pandemic, but could there be more to the post-secondary response? 

There is an insatiable appetite for online learning throughout the world. Palvia et al. [16] identified that 
the online education market, pre-pandemic, was expected to grow to 1.96 billion dollars in developing 
countries by 2021. The rapid transition to online learning to meet the needs of current COVID-19 learners 
will better position post-secondary institutions to meet the demand for online learning. The pandemic 
has provided what Bourdieu [25] refers to as symbolic violence, which is defined as “...a gentle invisible 
violence, unrecognized as such...” (p,127), which serves to oppress and coerce the intended party or 
group. Brookfield [15] referred to a similar phenomenon as hegemonic assumptions. These are personal 
assumptions that we believed to be common sense, which would end up hurting individuals and stood 
to only benefit others. The claim by post-secondary institutions is that online learning stands to make 
education more accessible, will better engage and involve students, and will address student’s financial 
considerations. Callahan & Sandlin [24] found that online learning actually served to further widen the 
gap between what they called ‘elites and non-elites’, as the resources required to connect digitally 
(devices and connectivity to the internet) were too cost-prohibitive for low socio-economic groups. Of 
growing concern, according to Callahan & Sandlin [24], is the institutions’ increase in fees for the 
convenience of at-home learning to satisfy the credentialing needs of students. Further to this, the nature 
of post-secondary education, seen as a stage of development towards full entrance to adult participation 
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in society, has fundamentally changed. The transition to online post-secondary education threatens the 
integrity of education by undermining the program's credibility as it becomes more of a consumer product 
for extrinsic gain. As such, institutions sell to the demand of the consumer and compromise the rigour 
of the programs to meet the educational credentialing of the learner [23]. 

These are unprecedented times, with post-secondary education at a crossroads. Institutions need to 
examine their frames of reference [10] and engage in reflective discourse to ensure and maintain the 
core values of their institutions. There is no question that colleges and universities need to reform and 
adapt their practices to remain relevant if they are to successfully transition through this technology 
revolution [24]. The COVID-19 pandemic has expedited the transitional process of online learning at all 
levels. It is imperative that all educational institutions take the time to critically reflect on the online 
learning experiences during the pandemic and reexamine their assumptions and presuppositions of 
learning in a virtual environment to challenge organizational frames of reference [10]. Researchers will 
need time to decipher the vast amounts of information that the urgent transition to online learning has 
generated, as a result of the COVID-19 pandemic and its role as a market disrupter [17]. This will result 
in new theories and models of effective online practices [19]. To maintain high-quality programs, 
educators need to ensure that past research, learning theories, and knowledge survive the virtual 
transition, which includes providing authentic and meaningful opportunities to meet the needs and 
demands of living in an ever-changing world [23], [22]. Critically reflecting through Brookfield’s [15] four 
lens makes more sense now than ever. Educators need to be mindful of their learning autobiographies, 
be aware of learning through their students' lens; communicate with colleagues to navigate the transition 
through the virtual unknown, and look to ground our uncertainty in past research and possibly extend 
current theories to support this transition. Finally, post-secondary institutions need to remain cognizant 
of the symbolic violence [25] and hegemonic assumptions [15] brought to bear by corporate interests 
looking to gain from the COVID-19 pandemic transition and disruption. There can be no doubt that virtual 
learning is here to stay. Institutions need to position themselves in a manner to transition to virtual 
learning without compromising the integrity, credibility, or validity of their academic programs. Higher 
education must remain vigilant and aware of social justice issues and economic imperatives, particularly 
during the pandemic crisis; it must not be led merely by financial means. This research demonstrates 
that post-secondary institutions can transition to the virtual environment, embrace disruptive innovation, 
address fair and equitable access, while celebrating and respecting the diversity that is essential in our 
society. 
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NEW TECHNOLOGIES IN THE PROCESS OF LEARNING / 
LEARNING PEOPLE WITH AUTISM 
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Abstract  
We live in a global world, full of new challenges related to inclusion and development. This work 
highlights the importance of using technology as key in the teaching / learning experience of people with 
autism, providing a way for development and maximizing their social and professional insertion. 

Multiple research works with Autism Spectrum Disorder (ADS) students have shown the benefits 
produced by the use of physical and visual materials for arithmetic operations learning (Cihak and Foust, 
2008, Rockwell, Griffiny Jones, 2011) [1,2]. Additionally, the usage of augmentative systems with 
pictograms is beneficial and facilitates the communications of people with this kind of limitation (Mirenda, 
2003 and Llorca, M., Plasencia, IC and Rodríguez, P., 2009) [3,4]. The world is increasingly reliant on 
technologies for all kinds of tasks and these must be extended to the education / training of people with 
autism, promoting their social and professional inclusion, becoming first-class citizens in their own right. 
It is paramount to understand the challenges posed by technology and embrace the benefits and hurdles 
of this process. 

Requirements and uses of technology will play different roles and have different impacts on people's 
lives over time. This subject was explored and analyzed in this work during the different stages of life, 
aiming to adapt their usage by people with autism. We believe that this is an innovative way for people 
with autism to have different experiences in the realm of learning and training. On top of that, it is also 
a way to achieve the ultimate goal of social and professional insertion. 

Keywords: Autism, Technologies, Teaching, Inclusion.  

1 INTRODUCTION 
The disease produced by the coronavirus, COVID-19, has been declared a global pandemic on March 
11, 2020 by the World Health Organization (WHO) [5]. Many governments have declared restrictive 
measures to prevent its spread, also in Portugal, where schools were closed on March 13 and students 
had to stay home. The teachers adapted overnight to this closure and some of them prepared daily 
assignments for their students, which were sent through various technological means. Some did classes 
by video call, and also classes were broadcasted on television organized by the Portuguese 
Government [6]. This situation has made formal education change from a face-to-face teaching context 
to virtual learning environments.This is one of the great challenges of education nowadays. This 
becomes even more challenging working with autistic children. 

1.1 Autism 
According to the World Health Organization (2019) [7] Autism Spectrum Disorders (ASD) refuse to 
people who have a degree of alteration in social behavior, communication and language; and also a 
repertoire of restricted, stereotyped and repetitive interests and activities. 

ASD is a complex neurodevelopmental disorder. It is characterized by the existence of difficulty in 
socialization with circumscribed interests and a tendency to routines. It affects the way they 
communicate and they interact with other people. Autism symptoms begin to manifest more clearly 
between two and three years of age. Early diagnosis favors early access to health services. An 
appropriate intervention helps social development throughout life. 

Childhood autism is a chronic disease where more than half of the diagnosed people require supervision 
and support life (Medina, 2009) [8]. These children therefore need permanent care, and due to the great 
demand they generate on their caregivers, they cause negative effects on their personal, work and 
family life, putting their general well-being at risk. (Caguana, 2017) [9]. 

Intervention and rehabilitation are important factors of development including the chances of inclusion 
and quality of life. 
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It is essential to design a life project with families with autistic children to devise a development and 
inclusion program. This situation favors the quality of life of families. 

1.2 Education 
The evolution of knowledge about ASD has been reflected in advances in terms of strategies to promote 
early learning, improve adaptability and increase the quality of life of children with ASD. 
Inclusive education is based on the same foundations as regular education, based on all boys and girls 
in a given community learning together, regardless of their personal, social or cultural conditions (Booth, 
2000) [10]. 

The inclusion of the child with autism goes beyond placing them in a regular school. It is the necessary 
to provide that child with significant learning, investing in his potentialities, thus constituting the subject 
as a being that learns, thinks, feels, participates in a social group and develops with it and from it, with 
all its uniqueness (Chiote, 2013) [11]. 

It is very important to keep in mind that it is necessary to make adjustments. These adaptations 
necessarily go through what he understands regarding autism and inclusion, the curriculum and the 
planning of the pedagogical actions necessary for the development of the capabilities of that student. 
There is a need to solve the learning difficulties of children with ASD as, they present a specific pattern 
in observation:  

- Difficulty relating with other children.  
- Isolation.  
- Low tolerance to frustration.  
- Inappropriate attachment to objects.  
- Acceptance of games.  
- Resistance to regular learning methods.  

The educational situation is at an exceptional moment, due to the international crisis caused by COVID-
19. Teachers and families learned or tried to learn to digitize their concept of education and channels 
and platforms were established where students could attend classes, deliver work and interact with 
teachers. 

This new educational situation, highlighted by diverse opinions on the educational model and the 
digitization of teaching in a hasty manner and without the proper training on the part of professionals 
and the educational community (Martin and Rogero, 2020) [12], concentrates on the educational 
continuity of students, while the digital skills of teachers are evaluated and worked under the framework 
of the health and social situation established in the country and worldwide. 

Amorim, Catarino, Miragaia, Ferreras, Viana & Guardiano (2020) [13] have studied the negative impacts 
of quarantine on a group of children with ASD and on their caregivers in the management of emotions 
and higher average levels of anxiety compared to those of a control group. Students with ASD have 
problems when it comes to having changes in their environment. For this reason, based on Information 
and Communication Technologies (ICTs) worn, we believe that the interaction environment should be 
structured and organized in a way that prevents the confront and that makes the classroom and its 
activities predictable for the students. 

1.3 ICT and Autism 
Information and Communication Technologies (ICTs) have introduced major changes at all levels. At an 
educational level, these technologies have come to perform the functions of traditional didactic media 
or to present themselves as a considerable complement to them (Manzano and Ortiz, 2013) [14]. From 
this point of view, ICTs represent a bridge in promoting the learning of students with special educational 
needs, since they promote new methodologies and didactic strategies, and facilitate communication and 
interaction between people, regardless of their condition (Alba and Zubillaga , 2013) [15]. 

Currently, the existing problems in the development of communication skills, sensorial perceptions and 
social interactions, benefit for the integration of technology in the curricular area, as a support tool for 
the educator, in the coordination of clinicians, educators and parents and in the development of the 
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person with ASD. Thus endowing of great importance the presence of ICTs in classrooms and in 
development environments of people with ASD. 
The use of new technologies allows the strengthening of teaching-learning processes in people with 
special educational needs. In the case of people with autism, it makes life easier in their immediate 
context, allowing them to achieve independence and autonomy. 

The use of ICT allows the generation of multisensory stimuli, mainly visual, which have been identified 
as especially attractive for people with ASD. 

ICT also promotes active learning, standing out for its versatility and can be used in group or individual 
activities for different age groups. This point is relevant because, contrary to what could be assumed, 
ICT do not isolate the autistic subject, but rather they can represent a tool to support social interaction, 
depending on the use that is given to it. 

It has been proven that the learning tasks carried out through the use of ICT are very motivating for 
people with ASD (Chen and Bernard-Opitz, 1993; Moore and Calvert, 2000; Parsons, Leonard and 
Mitchell, 2006) [16]. Knowing the importance visualization in the cognitive processing of people with 
ASD, it can be seen how the use of these technologies may be more attractive to these people than to 
any other, due to the visual qualities they possess and the way that favor to multisensory stimulation, 
especially visual, and therefore perfectly adapted to their SEN (Lehman, 1998) [17]. 

Conversely ICT can also pose a great risk for children in general and for those with ASD, since these 
children do not know the dangers posed, for example, by providing their personal data on social 
networks. 

Under this context of benefit about and risks of ICT, it is estimated that self-care practices that everyone 
should know should be promoted (Baron-Cohen, 2016) [18]. For the same reason, the task is to generate 
these instances of support for the training of children and parents in such a way that a correct use of 
ICT is promoted, in which they are taught to take advantage of the possibilities they offer, promote a 
better communication with others to facilitate social relations and prevent overexposure situations since 
it is considered of utmost importance to ensure the rights of this group. 

During the last decades a social and technological change has been taking place, as stated by Goldín, 
Kriscautzky and Perelman (2012) [19]. ICT are tools that, among others, make possible the 
communication and exchange of information that society cannot ignore since they are very useful, 
especially for adolescents with ASD. Some studies indicate that a large percentage of people with ASD 
have unusual responses to sensorial input (Watling, Deitz & White, 2000) [20]. 

Therefore, at an educational level, it is necessary to insist that this is one more tool, which facilitates 
relationships, but cannot and should not replace face-to-face social relationships. 

All children are attracted to visual media, however, children with ASD may find it much more attractive 
due to their visual qualities in the information process (García, Garrote & Jiménez, 2016) [21]. 

1.4 ICT and Communication  
ICT do not have to be an element that isolates communities; rather, they have become an important 
element in the globalization of communication. And although it could be believed that ICTs "make autistic 
people more autistic", it should not be like that, but on the contrary, they can be a positive factor to fight 
isolation, enhancing social interaction skills, not only through social networks (which by the way have 
been a way in which relatives and stakeholders with autism communicate and make their stories known), 
but also in sharing educational, communication, fun activities, teamwork, share with your peers, adults, 
and caregivers. 

The implementation of communication resources such as cell phones, social networks and others, are 
inherent elements to teach students with autism in the select of this medium as an interest for the 
attention of the same in the teaching and learning process. (Álvarez, 2017) [22] 

2 EDUCATIONAL INTERVENTION PROPOSAL 
We will present an Intervention Project for the integration of ICT in the teaching of children with ASD 
during home confinement due to COVID at the Colégio Place4All in Portugal. This institution works in a 
social model, being an inclusive school with integrated therapeutic support. This school, in the absence 
of supportive public policies, has a support service for displaced families in which it collaborates with 
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them in all their needs, such as: Support in finding a home, and legalization, as well as in all family 
needs, since these families do not have any support in the host country. At the center, the essential aim 
is to guarantee the best response to the intervention, without ever losing sight of the final objective. 

The concept of quality of life is a broad concept, defined by the World Health Organization (WHO) in 
2017 as the perception that individuals have of their position in life in the context of their culture and 
their value system, and in relation to their goals, expectations, standards and concerns. It is a 
multidimensional concept that reflects the life conditions desired by a person in relation to eight needs: 
emotional wellbeing, interpersonal relationships, material well-being, personal development, physical 
wellbeing, self-determination, social inclusion and rights (Schalock, Gardner and Bradley, 2007) [23]. 

A correct education for autistic children must follow, above all, the general methodological principles of 
quality of life. For this reason, the intervention proposal presented below shows an active and 
meaningful methodology, allowing the child's interaction with their own and global learning, as different 
aspects are involved that allow the child to establish relationships from observation and experimentation. 
In addition, the methodological approach followed provides the child with freedom, giving him the 
opportunity to think and express themselves as they are, pursuing the establishment of communicative 
and playful situations through exchange and relationships between them. Likewise, this proposal is 
based on the importance of new technologies. 

For all that has been said, it is essential to adopt a predominantly practical methodology in every 
program. For this reason, a program has been proposed in which group dynamics, games, relaxation, 
role playing, resources and materials of everyday life such as photographs, abound; without ever 
forgetting the involvement of families in the collaboration necessary to use the materials from home. 

As for the role of the educator, and especially for children with autism, they must be the guide and 
mediator of all learning. In addition, the educator, always and with greater force in the case of this type 
of program, has to provide security and confidence to the child by creating an effective environment 
where the child feels heard, loved and valued. Only in this way will the child feel emotionally safe and 
will be able to participate in the proposed activities. (López Cassà, 2005) [24]  

3 INTERVENTION 
In a more specific way, regarding the technological resources on which the activities that support the 
intervention proposal are based, we find the following:  

• Augmentative and Alternative Communication Systems (SAAC): “are forms of expression other 
than spoken language, which aim to increase (augmentative) and / or compensate (alternative) 
the communication and language difficulties of many people with disabilities”. Language is so 
important to humans that it is difficult to imagine life without it. Through language we 
communicate, organize and reorganize our thinking. In the case of children with non-verbal ASD, 
the use of Alternative and Augmentative Communication Systems (SAAC) is essential. According 
to the authors Tetzchner and Martinsen, (2002) [25], alternative communication is understood to 
be any different form of communication used by someone in face-to-face communication, 
corresponds to alternative forms of people who cannot communicate through speech can do it in 
another way. Augmentative communication consists of complementing or supporting 
communication, with the dual objective of promoting speech and ensuring that the person who 
does not learn to speak can use an alternative form of communication. SAAC refers to a set of 
techniques, strategies, and aids that facilitate communication for people with communication 
difficulties, reinforcing language development. The SAACs allow the child the autonomy to 
express their desires, interests and feelings, give the possibility of communicating a greater 
number of times, and allow them to carry out a diversified approach, in a more varied range on 
numerous topics. These systems may can already be technological, that is, the use of computer 
applications of communication through images so that the child can communicate through them. 
Communication is essential for teaching and learning. 
One of SAAC is the free SIGUEME application designed to enhance visual attention and train the 
acquisition of meaning in people with autism: http://www.proyectosigueme.com/. The project 
works on different touch and non-touch devices: desktop computers, digital whiteboards, 
notebooks, laptops (Windows and Linux) and tablets (iPad and Android). 
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Figure 1. Figure from the SIGUEME Pedagogical Manual 

Developed by the Orange Foundation and the University of Granada, the overall objective of the 
SIGUEME educational application is to favor and enhance the development of perceptual-visual 
and cognitive-visual processes in people with low-functioning autism, in order to achieve the 
acquisition of meaning (association of images with verbal labels and their meaning). This project 
gives meaning and guides the intervention to be carried out with people who still do not have 
access to reading and writing and have not accessed the understanding of the meaning of words 
and images. 

• Pictograms: these are graphic symbols used to facilitate language in children with some kind of 
difficulty. These symbols are essential in the work carried out with students with ASD, since most 
children have learning difficulties, and it is easier to communicate through images, since they 
have a lower level of abstraction. is the one available in theAragonese Portal for Augmentative 
and Alternative Communication (ARASAAC),which is free. Pictograms can be downloaded very 
easily from the Picto Selector application.https://arasaac.org/pictograms/search. It has two 
models (descriptive and schematic) that can be used according to the cognitive level and the 
communicative level of the end user, regardless of the linguistic or cultural context. 

 
Figure 2. Figure of the ARASAAC pictograms - Government of Aragon 

• Information and communication technologies (ICT): what is the use of new technologies in the 
teaching-learning processes of students? In the case of students with ASD, the use of ICT is very 
important, through the use of computers, tablets and mobile phones, to improve their 
concentration and attention. These technologies are also a great help to improve motor 
coordination of these students. When these children are unable to write by hand, technology helps 
them to do so. ICT interactivity is key to maintaining interest in learning. The use of apps supports 
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the learning of concepts. ICTs are general and can always be adjusted to the characteristics of 
the child. 
The Azahar project: http://www.proyectoazahar.org is a set of free downloadable communication, 
leisure and planning applications that, executed through tablets, computers or smartphones, help 
to improve the quality of life and autonomy of people with autism and / or intellectual disabilities. 
In addition to the applications, the Azahar platform includes a configuration tool, in which tutors 
(support staff, family members, teachers, etc.) can customize, so that the user can obtain the 
maximum benefit from each one. of the applications. Azahar is inspired by the philosophy of the 
TEACCH program to provide a clear visual structure. Azahar is compatible with Windows and 
Android systems. 

 
Figure 3. Figure of the Azahar Project 

In short, with the use of ICT there is an improvement in communication and language, so that in this 
way they can express their emotions and identify those of others, so that there will be an improvement 
in interpersonal relationships, providing them with tools that help in their social interaction, through 
integration in the environment, being able to develop their capabilities and autonomy.  

4 CONCLUSIONS 
In addition to the advantages that the use of ICT offers for any student, as they are motivating, attractive, 
versatile and customizable means (Tortosa, 2002) [26], in the case of people with ASD, they can be 
used to offer them a controllable environment and situation, allowing them to predict what will happen, 
helping to improve their self-esteem, self-efficacy and self-regulation capacity (Perez, 2002) [27].   
Likewise, it promotes the development of fine motor skills, by pressing the mouse, dragging elements 
on the screen, using the touchpad, the touch screen, among others. 
Advances in therapies and the provision of support services, as well as recent advances in the inclusion 
of autistic people in education, tend to lead to an increase in the number of autistic people seeking jobs 
in the job market. This labor inclusion is associated, among other benefits, with a better quality of life 
(Leopoldino, 2015) [28]. However, entering and maintaining the world of work poses great challenges 
for TEA people. Leopoldino (2015)[28] points out that people with ASD report three major difficulties in 
terms of inclusion in the labor market: difficulty in finding employment, staying in it, and obtaining a 
placement compatible with their training and expectations. 

With this work we can verify that ICTs are essential for development and social inclusion. It is essential 
to include ICT in the education and development process of children with ASD from an early age. It will 
give these people with ASD the possibility to acquire professional skills. 

It is necessary to innovate and create new strategies for these people. The better their development and 
their ability to use ICT, the easier it will be for them to integrate into the labor market in adult life. We live 
in a digital world and this is a very important step for the social and professional inclusion of people with 
ASD. 

REFERENCES  
[1] Cihak, D. F., y Foust, J. L. (2008). Comparing number lines and touch points to teach addition facts 

to students with autism. Focus on Autism and Other Developmental Disabilities, 23, 131-137. 

1533



 

 

[2] Rockwell, S.B., Griffin, C.C., y Jones, H.A. (2011). Schema-Based Strategy Instruction in 
Mathematics and the Word Problem-Solving Performance of a Student with Autism. Focus on 
Autism and Other Developmental Disabilities, 26, 87-95. 

[3] Mirenda, P. (2003). Toward Functional Augmentative and Alternative Communication for Students 
with Autism: Manual Signs, Graphic Symbols, and Voice Output Communication Aids. Language, 
Speech, and Hearing Services in Schools, 34, 203-216. 

[4] Llorca, M., Plasencia, I. C. y Rodríguez, P. (2009). Diagramas para la comprensión matemática. 
Estudio de caso en personas con trastorno del espectro autista. Revista Educación Inclusiva, 2(1), 
79-90. 

[5] WHO Director-General’s opening remarks at the media briefing on COVID19 –March 2020. 
URL:https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-
media-briefing-on-covid-19---11-may-2020. [18.05.2021] 

[6] República Portuguesa. Comunicação enviada às escolas sobre a suspensão das atividades com 
alunos nas escolas de 16 de março a 13 de abril. URL: https://www.portugal.gov.pt/pt/gc22/ 
comunicacao/documento?i=comunicacao-enviada-as-escolas-sobre-suspensao-das-atividades-
com-alunos-nas-escolas-de-16-de-marco-a-13-de-abril. [18.05.2021]. 

[7] Organización Mundial de la Salud. (2017). Organización Mundial de la Salud. Obtenido de Trastornos 
del espectro autista. Recuperado de: https://www.who.int/es/news-room/factsheets/detail/autism-
spectrum-disorders 

[8] Medina, D. M. O. Experiencias De Los Cuidadores De Niños Y Niñas Con Autismo En Una 
Institución. Bogotá, Marzo A Abril De 2009. 

[9] Caguana, E. (2017). Perfil psicológico y sociodemográfico de los cuidadores primarios de niños 
con Tratorno del Esñectro Autista. Cuenca: Universidad del Azuay. Recuperado de: 
http://dspace.uazuay.edu.ec/bitstream/datos/6564/1/12658.pdf  

[10] Booth, T. (2000): Inclusion in Education: Participation of Disabled Learners. Executive summaries, 
Education for All 2000 Assessment, International consultative forum on Education (pp. 43-50). 
París: UNESCO.  

[11] Chiote, F. A. B. (2013). Inclusão da Criança com Autismo na Educação Infantil: Trabalhando a 
mediação pedagógica. Rio de Janeiro: Wak Editora 

[12] Martín, J. M. y Rogero, J. (2020): “El coronavirus y la asfixia educativa: el confinamiento deja sin 
protección a la infancia más vulnerable”. Agencia SINC. En línea: https://www.agenciasinc.es/Opinion/ 
El-coronavirus-y-la-asfixia-educativa-el-confinamiento-deja-sin-proteccion-a-la-infancia-mas-vulnerable 

[13] Amorim, R., Catarino, S., Miragaia, P., Ferreras, C., Viana, V., & Guardiano, M. (2020). Impacto de 
la COVID-19 en niños con trastorno del espectro autista. Rev. neurol.,71, 285-291. https://doi.org/ 
10.33588/rn.7108.2020381  

[14] Manzano, N., y Ortiz, Y. (2013). Uso de material audiovisual en actividades académicas de carreras 
del Departamento de Educación de la Universidad de Los Lagos. Virtualidad, Educación y Ciencia, 
6(4), 8-19.  

[15] Zubillaga, A., y Alba, C. (2013). La discapacidad en la percepción de la tecnología entre estudiantes 
universitarios. Comunicar, 40, 165-172. doi: http://dx.doi.org/10.3916/C40-2013-03-07.  

[16] Parsons, S., Leonard, A. & Mitchell, C. (2006). Virtual Environments for Social Skills Training: 
Comments from Two Adolescents with Autistic Spectrum Disorder. Computers & Education, 47(2), 
186-206.  

[17] Lehman, J. (1998). A featured based comparison of software preferences in typically developing 
children versus children with autism spectrum disorders. (http://www.cs.cmu.edu/People/ 
jef/survey.html) (12/10/2008).  

[18] Baron-Cohen, S. (2016). Autismo y Síndrome de Asperger. Madrid: Alianza Editorial. 

[19] Goldín, D.; Kriscautzky, M. y Perelman, F. (2012). Las TIC en la escuela, nuevas herramientas para 
viejos y nuevos problemas. Ciudad de México: Océano 

1534



 

 

[20] Watling,R., Deitz, J. y White, O. (2000) Comparison of Sensory Profile Scores of Young Children 
with and without Autism Spectrum Disorders.The American Journal of Occupational Therapy, 406-
422 

[21] García, S., Garrote, D. y Rojas, S. (2016). Usos de las TIC en el Trastorno de Espectro 
Autista:aplicaciones. Edmetic,Revista de Educación Mediática y TIC,5(2), 134-157. 

[22] Álvarez, N. Q. (2017). Pedagogía sistémica e interculturalidad: claves para construir un aula 
inclusiva. Revista Lusófona de Educação(37), 165-179. Recuperado el 29 de noviembre de 2019, 
de https://onedrive.live.com/?authkey=%21AFEhVNF7aI7bjUU&cid=A8A8C27D 0D653048&id= 
A8A8C27D0D653048%211554&parId=A8A8C27D0D653048 %21153&o=OneUp 

[23] Schalock, R., Gardner, J. y Bradley, V. J. (2007). Calidad de vida para persones con discapacidad 
intelectual y otras discapacidades del desarrollo. Aplicaciones para persones, organizaciones y 
sistemas. Madrid, España: FEAPS 

[24] López Cassà, E. (2005). La educación emocional en la educación infantil. Revista Interuniversitaria 
de formación del profesorado, 19 (3), 153-167. Recuperado de http://www.redalyc.org/pdf/ 
274/27411927009.pdf 

[25] Tetzchner, S.; Martinsen, H. Introdução à comunicação aumentativa e alternativa. Porto: Porto 
Editora, 2002. 

[26] Tortosa Nicolás, F. (2004): Tecnologías de Ayuda en Personas con Trastornos del Espectro Autista: 
Guía para Docentes. Centro de Profesores y Recursos Murcia 1.  

[27] Pérez, L. (2002). Aplicaciones informáticas para personas con trastornos del espectro autista. 
Ponencia presentada en: I Congreso Regional “Las Necesidades Educativas Especiales: Situación 
actual y retos de futuro”. Mérida, 16 y 30 de noviembre de 2002. 

[28] Leopoldino, C. (2015) Inclusão de autistas no mercado de trabalho: uma nova questão de pesquisa. 
Revista Eletrônica Gestão & Sociedade, v.9, n.22, p. 853-868. 

1535



 

 

SIGNIFICANCE OF PUPPETS FOR VERSATILE DEVELOPMENT OF 
CHILDREN IN KINDERGARTEN 

Jarmila Honzíková, Petr Simbartl 
University of West Bohemia (CZECH REPUBLIC) 

Abstract  
Puppet play, especially puppets themselves, have a significant impact on preschool children and their 
versatile development. It expands their knowledge, it supports to form positive volitional character and 
emotional relationships not just between a child and an adult, but also between children themselves, 
which forms sense of peer collective. Puppets contribute to children’s happy life and with such a joyful, 
emotionally rich character, they represent an important tool in education regarding moral and aesthetic 
feelings of children. They also develop child’s imagination, fantasy and communication skills for the child 
speaks with the puppet and instead of the puppet, so he changes the role audience-actor.  

The research focused on using puppets in kindergarten was carried out in the Czech Republic. There 
were 190 respondents, teachers from kindergarten in the Czech Republic. A questionnaire survey was 
chosen as the main method of the research. In the article, there will be introduced results of this unique 
research, which proves that teachers, often taking children to the puppet theater, dedicate more time to 
puppet making either alone or together with children. On the other side, teachers who do not go to the 
theater with children look at puppets just like at toys only. Puppets in kindergarten are most often made 
of paper (63%). The following often used material is fabric (47%), then a bit less is used wood (12%) 
and other materials (not specified). Some teachers have listed more materials as they do not make 
puppets from a single one. Regarding the type of puppets, teachers most often make hand puppets, 
that means puppet led from below. The hypotheses verification and also the verification of the initial 
statements led to the conclusion that the teachers who go to the theater with children do often make 
puppets with children too. The research carried out in kindergarten in the Czech Republic proved the 
meaning of visiting puppet theater and the meaning of puppets for both, teachers and children. It was 
confirmed that puppets help the teacher to communicate with children and that they play an important 
role in both, positive and negative, evaluations of children’s activities.   

The article at the same time tries to point out the significance of puppets and their implementation into 
the Framework Education Programme for Czech kindergartens and it introduces puppets as a means 
of education in preschool facilities. In the end, there are several ideas how to make puppets on your 
own. 

Keywords: preschool education, research, puppets, puppet production. 

1 INTRODUCTION 
The development of the child’s personality starts in his early childhood and preschool facilities may 
contribute to a large extent. It is the moment when speech, thinking, memory, imagination, locomotor 
skills, self-control and assertiveness start developing. The task of the playful form of education is to use 
puppet play and theater and work with the fantasy of preschool children, when the children imagine that 
they are part of the story and consider it a reality. Puppet play teaches children to recognize the good, 
arouses their compassion and regrets. They learn to be humble, brave, devoted, selfless, they learn to 
love and get ready for the bad, the fight against evil and difficulties too.  

Puppets play an important role in the life of small children as they support their imagination, fantasy and 
also develop their communicative skills, since the child speaks with the puppet and plays not only the 
role of a spectator, but an actor too. With the help of puppets, children appear themselves in the world 
of fairy-tales and stories, they experience exciting moments with the puppets, advise them and confide 
in them, as they are really close to their children world.  

After all, children also like to touch the puppets, learning about the materials they are made of, to 
manipulate them, to play with them and they also discover possibilities of their own voice, words, 
movements, control and revival. And exactly the material revival, setting the object, the toy, the figure in 
motion, makes the magic and grace of puppets. Through direct contact, their own hands and voice, 
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children can control “their own model” and they can make their ideas come true. Or they can share their 
ideas and express their emotions. 

Nowadays, puppets can be found at any kindergarten. Children together with teachers use them during 
various spontaneous thematic games, teachers use them like a motivating element, e.g. to bring out 
interest in the activity or to communicate with children.  Puppets are used to liven moments up and to 
accompany other activities, such as physical activities, music and art. They influence the overall mood 
in the class, they impact on mutual relationships in the class and in general, they support skills and 
abilities development. There is no doubt that puppets are irreplaceable in children lives, therefore the 
following text is focused on using a puppet to fulfill the aims of individual educational areas in 
kindergartens. 

2 PUPPETS AND THEIR MEANING IN THE FRAMEWORK EDUCATIONAL 
PROGRAMME IN KINDERGARTENS 

2.1 Characteristics of Czech preschool education 
Education in preschool facilities is linked to individual specifics and need of each child.  Every teacher’s 
work is based on an educational analysis, which means on observing and considering individual need 
and interests of each child, it follows the child’s development and educational progress, his specific, 
individual social and life situations. After that, every child is provided with support based on his specific 
needs. That is the only way to ensure that the teaching activities are in the extent of the individual needs 
of the individual children. That is just the process how to develop each child individually and how to 
motivate him to learn more and to take own developing activities. Such a concept of education allows 
educating children together in one class regardless their different skills and study conditions.  

Preschool facilities are aimed to fulfill framework goals, where the most important are the general 
development of the child, his learning and knowledge, adopting principles of the values our society is 
based on, learning to be independent and to behave like an independent personality. The framework 
goals express the main orientation of preschool education and lead to meet the key competences which 
make the teacher clear which way he should direct the preschool education. The main competencies in 
preschool facilities are considered to be: learning competences, problem-solving competences, 
communication competences, social and personal competences, activity and civic competences. [2]  

The key competences give the teacher clear vision on the next direction of his work in preschool 
education.  

The individual educational areas are formed in the way so the teacher would understand and could 
continue working with their content. Each area includes these interconnected categories: sub-goals 
(intentions), educational offer and expected outputs (assumed results). 

Sub-goals express the area that teachers shall observe during preschool education, what support shall 
be given to children. Preschool education highlights the importance of fulfilling framework goals: children 
development, their learning and knowledge, adopting principles of the values our society is based on, 
learning to be independent and to behave like an independent personality influencing their surroundings. 

Educational offer presents as a means of education a file (summary) of practical and intellectual 
activities, or opportunities, suitable for fulfilling the aims and achieving the outputs.  The teacher shall 
respect the offer in his practice (meaning while working in a class) and he shall specify it in a creative 
way to make the activities multi-applicable, maximally varied and appropriate with the specific 
possibilities and needs of children [1].  

Expected outputs are individual educational outputs, which may be generally considered to be 
achievable on the level of education. They are formulated to have the character of competencies. At the 
time of completing kindergarten, each child may achieve these outputs to the extent of his individual 
needs and possibilities. The teacher’s goal is to watch the process of adopting these competencies 
within the class as well as the individual approaches. Then he shall proceed in such a way that children 
acquire as much as possible. [2]. 

2.2 Implementing puppets in Framework Educational Programme 
The Framework Educational Programme includes in total five areas which are interlinked and all these 
areas may use puppets in the education process. 
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2.2.1 Child and his body 
The aim of teacher’s educational efforts in the biological area is to stimulate and support the growth and 
neuromuscular development of children, to support their physical well-being, to improve their physical 
condition as well as their physical and health culture, to support their motor and manipulation skills, to 
teach them self-care skills and to lead them to healthy habits and attitude. 

Puppets can be used during any movement activities, morning warm-ups, longer physical education 
units, outdoor time and of course during movement games or music-movement games. A puppet may 
help teacher to demonstrate individual exercise, or on the contrary the improper performance. A toy may 
be e.g. used during movement and dance activities like a motivation.  In suitable timing, a puppet may 
serve for further education regarding body and related body care. Puppets are also used by many 
therapists in children’s hospitals and sanatoria focused on locomotor system. 

2.2.2 Child and his psychic 
Regarding the psychological area, the intention of teaching efforts is to support children from the point 
of their mental well-being, mental capability and resistance, to develop their intellect, speech and 
language, cognitive processes and functions, their goals and will, as well as their self-approach, learning 
skills and to encourage them in further development, education and learning. 

Communication skills allow humans to understand each other with surroundings. Besides other things, 
communication skills are given by controlling and understanding certain signals, signs and means of 
expression.  Communicating through puppets is for some children much easier than communicating with 
adults or peers. Things, that child cannot express verbally, may be expressed though a motion. Puppets 
represent help with speech development and they are often used by speech therapists. In a playful way, 
puppets may also help children with their further education. Puppet toys are used for therapy of abused 
and battered children too. 

2.2.3 Child and the other one 
Regarding the interpersonal area, the intention of teaching efforts is to support children to form 
relationship with other child or adult, to strengthen, cultivate and enrich their intercommunication and to 
ensure the growth of the relationships. 

Children in preschool facilities play mostly in collective form, which expects a close cooperation of all 
the participants. Using toys, children form social relationship with their surroundings and other children 
without being forced. While playing, they start realizing themselves, learning to subordinate themselves 
and respect others. Puppets help to create various model situations and allow children to understand 
interpersonal relationships. 

2.2.4 Child and the society 
Regarding the social-cultural area, the intention of teaching efforts is to introduce children to the society 
of other people and to the rules of coexistence with others, to present them the world of material and 
spiritual values, the world of art and culture, to help them to acquire necessary skills, habits and attitudes 
and to allow them to be active while forming the social coexistence in their social environment. 

Puppets may be used in this area for almost any activity. Teachers shall organize for children, and with 
children, activities on a regular basis where they may develop themselves and use their skills.  One of 
these activities is children playing with puppets (a puppet theater) for the audience comprising peers or 
parents. The experience can be intensified by making own puppets. Visiting a puppet theater, where 
children experience a festive atmosphere, is also really significant. Children perceive social values and 
learn how to behave at such events. The importance of a puppet show on the site of preschool facilities 
shall not be omitted either.  

2.2.5 Child and the world 
Regarding the environmental area, the intention of teaching efforts is to raise children’s interest and 
ground their elementary awareness of the outside world, human impact on the environment – starting 
with the nearest surroundings to global problems in worldwide range.  

Puppets may lead children the right way to keep our surroundings clear. Through different types of 
puppets, children may learn the differences between people, different cultures, customs and traditions 
in other parts of the world [1], [4]. 
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3 USING PUPPETS IN KINDERGARTEN – RESEARCH 

3.1 Methodology, respondents, research questions 
The research focused on using puppets in kindergarten was carried out in the Czech Republic in 2017. 
There were 190 respondents, teachers from kindergarten in the Czech Republic. A questionnaire survey 
was chosen as the main method of the research. The questionnaire included 22 items with mainly closed 
items. The aim was to find answers to the following questions:  

- Do teachers in kindergarten use puppets for their work? 
- What puppets are the most frequently used ones in kindergarten? 
- Do teachers make their own puppets? 
- Do children help with puppets production too? 
- Do children go to the theater as a part of their kindergarten stay? 

Only some research results will be presented here. 

3.2 Research results 
The question: 

Do you attend a puppet theater with children?  

81% of respondents answered this question – YES 

How often do you go to the theater? 

62% respondents answered that more times a year, 22% respondents said that just once a year.  

Interesting answers were to the question: What shall puppet theater provide children with? Teachers 
could mark up to three answers. The results showed (tab. 1) that most of the teachers still consider 
visiting theater mainly as fun. 

Table 1 What does theater provide children with 

experience of art  78% 

festive atmosphere  28% 

new knowledge  60% 

relax    28% 

fun    84%  

other    9% 

We were interested whether the teachers who go to the theater with children make puppets with children 
more than the other teachers, who do not take children to the theater.  

The basic research hypotheses were established to find more links between the theater visit and puppet 
production, or between the teacher’s belief in significance and using puppets.  

H1 – Children who attend the theater with their kindergarten make puppets more often children who do 
not go to the theater. 

H2 – Children, who go to the theater several times a year make puppets more often than children who 
go to the theater just once a year. 

H3 – The teacher, who is convinced that puppets serve not just to entertain, make puppets more often 
than the teacher who finds puppets just fun. 

The Chi-square test was used to verify the proposed hypotheses statistically. The hypotheses were 
modified for the needs of statistical processing. 
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3.3 Results of statistic processing 
H1_0: The frequency of puppet production is independent from the fact whether children go to the theater 
or not.  

H1_A: More frequent puppet production depends on the fact whether children go to the theater or not. 

Due to the nominal nature of the data, it was decided that the Chi-square test for a four-field table would 
be applied. 

Table 2 Frequency of responses 

 Production  
Yes 

Production  
No Total 

Go to the theater 88 47 135 

Do not go to the theater 19 35 54 

Total 107 82 189 

The calculations were made according to the determined formula [5]. 

 

The calculated value of χ2 = 14.13 rounded to two decimals was higher than the critical value at the 
level of α = 0.05 for one degree of latitude (3.841). The assumption of the independence of puppet 
production and visiting theater was not confirmed. The result of the finding is significant therefore we 
may confirm that H1 was not confirmed.  
H2_0: The frequency of puppet production is independent from the fact whether children go to the theater 
more times a year. 

H2_A: More frequent puppet production depends on the fact whether children go to the theater more 
times a year. 

Table 3 Frequency of theater visits 

 Production  
Yes 

Production  
No Total 

Go to the theater more times a year  53 16 69 

Go to the theater once a year 33 33 66 

Total 86 49 135 

The calculated value of χ2 = 10.49 rounded to two decimals was higher than the critical value at the 
level of α = 0.05 for one degree of latitude (3.841). The assumption of the independence of puppet 
production and more frequent visiting theater was not confirmed. The result of the finding is statistically 
significant.  

The hypothesis 2 was confirmed. 
H3_0: The teachers who are persuaded that puppets support communication with children do not make 
puppets, either alone or together with children, more often than the teachers who consider the puppet 
theater to be just for entertainment. 

H3_A: The teachers who are persuaded that puppets support communication with children make 
puppets, either alone or together with children, more often than the teachers who consider the puppet 
theater to be just for entertainment. 
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Table 4 Reason for puppet production 

 Production  
Yes 

Production  
No Total 

For communication 97 61 158 

For fun 86 51 137 

For communication and for fun 79 39 118 

Total 262 151 413 

The calculated value of χ2 = 8.16 rounded to two decimals was higher than the critical value at the level 
of α = 0.05 for two degrees of latitude (5.991). The assumption of the independence of puppet production 
and visiting theater was not confirmed.  

The hypothesis H3_A, stating that there is certain dependence, is accepted. 

3.4 Summary and discussion 
The hypotheses verification and also the verification of the initial statements led to the conclusion that 
the teachers who go to the theater with children do often make puppets with children too. More frequent 
visiting the theater is evidently source of inspiration for another creative work in kindergarten, since the 
teachers who take children to the theater several times a year make puppets with them more often than 
the teachers who visit the puppet theater just once a year. And when the teacher is persuaded that 
puppets are for children something more than just a source of entertainment, that they may also 
represent a means of communication between the teacher and the child or mutually between children, 
they make puppets with children even more often [3].  

J. Depešová [3] carried out a similar research in Slovakia and came to nearly the same conclusions. 
There were 122 respondents in the research, teachers from kindergarten. The results showed that 67% 
of the respondents visit with children theaters and 24% do so more than once a year. Most of the 
respondents believe that puppet theaters shall provide children mainly with entertainment and 
experience of art. However, only 38% make puppets with children.  

4 MAKING PUPPETS WITH CHILDREN AND FOR CHILDREN 
It is possible to buy puppets for playing in kindergarten at specialized shops or toy shops. There are 
various table theaters made of cardboard or wood available. Small children really like hand puppets. 
However, when you buy a hand puppet, you may find out that it is too big for the child’s hand and that 
the child cannot lead the puppet in the way he would like.  

Yet the puppets and theaters made by teachers and children on their own are even more interesting. 
Making their own puppets, as well as stage properties and sceneries, brings benefits and fun at the 
same time. The process of creating them is already a great experience, as well as introducing and 
manipulation with various materials, finding the ways of their use and processing and last but not least, 
hand-made puppets are for children mentally and emotionally valuable. While working with materials, it 
is important that children learn about their properties and they learn technological procedures to develop 
their manual skills and creative thinking. Children also work with their inner motivation. They make effort 
to make their imaginations come true and the value of their work is the result, which can be practically 
used not only during a theater play, but also during other activities, such as child’s play, learning 
something new, to communicate with other children and adults and during physical activities. Children 
also experience the artistic technical area, which links to aesthetic items and traditions [4].  

To make your own puppets, you can use various materials, either natural ones (corn leaves, sheep 
wool, minerals) or technical ones (textile, paper, wires, polystyrene balls, ropes etc.). Various material 
from waste and leftovers may be used too, such as different parts from discarded clothing, paper rolls, 
plastic bottles, wooden edgings and you could definitely find more things with no use around us.   
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Figure 1. hand puppet (student work - Hejbalová, P.) 
Figure 2. marionette (student work - Kuttnerová, K.) 

  
Figure 3. mascot (student work - Mašková, D.  

Figure 4. wand puppet (student work - Sobodová, I.) 

 
Figure 5. hand puppet (student work - Pourová, T.) 
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5 CONCLUSION 
Puppet play has a significant impact on preschool children and their versatile development. It broadens 
their knowledge, helps them with forming positive latitude traits, emotional relationships and sense of 
team. It contributes to children’s happy life and with such a joyful, emotionally rich character, it 
represents an important tool in education regarding moral and aesthetic feelings of children. That was 
the reason why the article is focused on the problematics. 

The research carried out in kindergarten in the Czech Republic proved the meaning of visiting puppet 
theater and the meaning of puppets for both, teachers and children. It was confirmed that puppets help 
the teacher to communicate with children and that they play an important role in both, positive and 
negative, evaluations of children’s activities.  However, puppets also represent an important role while 
forming new knowledge and skills, especially when the child contributes to their production. We can also 
say with no fear that puppet play enriches the emotional experience of each child. 

The research also confirmed the justification of implementing puppets and puppet play in education. 
The benefit of the research may also be the fact that the process of production, resp. puppets making, 
develops children in the process of gaining manual skills and nonverbal creativity, and it leads to their 
intellectual, moral, aesthetic and ethic personality development too. Practice shows that puppets do not 
have to be only perfectly made, but that often only “a sign” is enough and the child’s imagination can 
work it out.   
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USE OF COMPUTER-CONTROLLED MACHINES FOR AIDS 
PREPARATION IN KINDERGARTEN AND ELEMENTARY SCHOOL 

Petr Simbartl, Jarmila Honzíková 
University of West Bohemia (CZECH REPUBLIC) 

Abstract 
The article is dedicated to the use of computer-controlled machines in kindergarten and elementary 
school from the theoretical as well as practical point of view. These technologies are not mentioned in 
the context of their implementation into the lesson and their use by children, but as an enhancer for 
teachers’ preparation of their lessons or their school activities. These technologies save people work, 
which is necessary for the preparation of a large number of separated pieces when creating with 
children. Teachers have got two options. Either they can purchase industrially produced, semi-finished 
products, where the choice is limited by the offer, or they can make these pieces themselves by using 
computer-controlled machines. A laser engraving machine is suitable for making templates or pre-
prepared products from plywood. Here, the manual production in kindergarten environment is not so 
common. When working with paper, a teacher may cut out templates for all children or he may use a 
cutting plotter. In the article, there are introduced suggestions how teachers may use a laser engraving 
machine or a cutting plotter in kindergarten. This way, the article introduces a basic description of the 
production principle and the device use. Descriptions and device functions are supplemented by 
demonstrations for kindergarten and primary schools as well as by experience with the production and 
the use. In the article, there are also described the individual devices from their point of functioning and 
there are considered purchase costs of the individual devices too. This way, the article contains a 
comparison of purchasing and own production from all the points of view. 

Keywords: Innovation, technology, kindergarten, laser engraving machine, cutting plotter. 

1 INTRODUCTION 
In relation to the fact that the world is changing and digital technologies have an increasing impact, the 
digital technologies may be integrated in the education of teachers for kindergartens and primary 
schools. Although the initial investment is rather expensive, these technologies may save some time 
and help teachers to prepare their own, more interesting teaching aids. The article is theoretically and 
practically focused on the use of computer-controlled machines in kindergartens and primary schools. 
The technologies are not mentioned in the context of their implementation into lessons, but in the context 
of their support of teachers in the process of their lessons and activities preparation. There are two 
selected computer-controlled machines for the testing - a laser engraving machine and a cutting plotter. 
Advantages and disadvantages of their use are mentioned along with the results of preparations and 
follow-up activities of children.  

We believe that using these machines brings teachers new opportunities and changes in the way of 
teaching. While there is a focus on children, improving their fine motor skills, increasing their interest 
etc. This article is mainly focused on teachers and their preparation for teaching. There is no denial that 
everything, what can be made by using these machines, can be purchased as well. However, if teachers 
get the possibility to produce these things, they will be able to tailor them to their imagination or the 
needs of the specific kindergarten. They have no need to buy all the individual shapes from the offer, 
they just create their own. 

The development of technologies continues. In the past, they were available only in specialized centers 
for marketing production. Because of the technology development, their price went down and they 
became available for the general public. These machines are also used to educate students at 
pedagogical faculties [1], [2]. Students are interested in these technologies [4]. There are two machines 
suitable for kindergartens. The first one is a laser engraving machine, which is easy to operate. The 
other one is a cutting plotter. Both of the machines are suitable especially for preparing “semi-finished 
products”. It is convenient for children to make the whole product themselves. At the beginning of their 
creation, the aim is to motivate children more and that is possible just with the aid of these “semi-finished” 
products. Using various techniques (gluing together, drilling or draft completing), it is possible to make 
a nice product, which was actually produced by the children. Having the work done, they can see a nice 
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product, which they made and at the same time it did not take long. That is why they managed to finish 
it themselves. If they create the whole product without such help, it will be possible, the product will not 
be absolutely perfect. That is actually no bad as they cannot keep making the same products like the 
ones from shops. That is the reason why it is suitable to combine both of the options, using “a semi-
finished product” or making “their own product” from the beginning.  

However, we shall not allege that kindergarten teachers do not do that, except that they have to make 
most of it manually. Semi-products are usually made by a parent, who understands joinery or has the 
possibility to have it done. Paper parts for all children are made by teachers using scissors or a die hand 
press. However, they spend a lot of time doing that while they could have dedicated that time to other 
preparations and most importantly to children. Many manufacturers provide whole well-arranged 
catalogues or everything can be ordered on-line from the Czech Republic as well as from abroad. Prices 
are low too. Yet there is a disadvantage of the limited offer and no possibility of own design, which can 
be handled by these machines. This way there can be items made with the theme of the kindergarten 
or the season. And again, thanks to technology, the designs can be downloaded (legally and for free) 
or transformed into curves based on the on-line design. 

2 LASER ENGRAVING MACHINE - PRODUCTS 
The most common source of laser ray for this machine is a CO2 laser tube or electric laser. There is no 
plan to compare their performance, but possibilities of their use. Using this machine, most products can 
be made with no bigger issues. In the beginning on-line shop offers, there are products of various 
shapes, simple or more complicated, related to a season or a significant day (Easter, Christmas, spring 
etc.). There is no intention yet to look for complicated products, such a complete doll house or a Nativity 
scene. Today, there are already available various shapes in the offer of ordinary shops, as it was 
mentioned before, having quite a big offer. Foreign companies offer elemental shapes, although the 
price is low for a bigger order. Just be careful about the size of these shapes. The description is correct, 
but photographs make everything seem bigger. The disadvantage is a long delivery time about 15–30 
days. Some of these parts may be purchased even at some Czech discount stores. They are really 
suitable for creativity development, when it is possible to make anything by gluing elemental shapes 
together and finishing it with pasting or colouring. A small-scale production is also in a progress in 
Czechia. This option is included and provides a bigger variety of designs. However, using a laser 
engraving machine, it is possible for kindergartens to make their own design, as was mentioned above, 
and they can do so even a day before the activity or right on that day. If a delivery company sets the 
machine to be used for the first time, it is not difficult to operate and everyone can manage that. It is 
more complicated regarding the program data, where is required better understanding of vector graphic, 
although there are many things available on-line for free. With some changes, it is possible to add a 
name there or edit it according to your needs.  

This is an example of cutting and engraving from a poplar tree plywood. Children may draw on it, felt-
tip colours have a good endurance and they get dry really quickly. Therefore, you can see more colours. 
(Creativity support demonstration for teaching aids production) 

 
Figure 1. On the left Own source photo; On the right Student photo Bísková, V. 
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2.1 Primary school – creative activities 
On the contrary, this product supports fine motor skills development. See the reference (source01) for 
a demonstration of fine motor skills development for tying laces. With a laser engraving machine, it is 
possible to make your own design for a season, in this case an Easter egg. Another advantage of the 
product is that you can make as many pieces as you need and at the end, each pupil will take away his 
own product, which can be used as a decoration afterwards. 

 
Figure 2. Fine-motor skills (On the left: own photo, On the right: student Sudová, J. photo) 

In this picture, you can see the production of Christmas decorations. There were rather simple shapes 
as it was for kindergarten children. Tempera paints were used instead of felt-tips.  

 
Figure 3. Creativity at kindergarten (photo from kindergarten, publication allowed)  

The picture (Figure 4) shows a self-made teaching aid for exercising fine motor skills. It is an edit of an 
online design [3], where it was used with magnets for “fishing apples”. It may also be just a jig-saw 
puzzle. It is made of two layers and it is coloured just with acrylic paints. It may be also used for 
collaboration, when there are two or three trees in the classroom and each child colours his own apple. 
(Team work support) Using changes, it is possible to substitute apples with pears. 
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Figure 4. Development of fine motor skills: own photo. (2 layers, acrylic painting) 

Using a laser machine, it is not necessary to make only aids for creative production. Children from 
primary schools may make a simple box or an organizer for pliers, for example. The organizer may be 
placed on a table where children get and return pliers themselves. In this way, it is well-arranged, you 
can easily see when everything is back and children learn how to organize their work. 

 
Figure 5. Pliers box: own photo. 
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Figure 6. Children decorations (own photo). Teaching aid (Svobodová, I.) 

Since every teacher is not always a vector graphic specialist, see the list of web pages for beginners. 

- https://dxfprojects.com/home 
- https://dxf-world.de/en/ 
- https://3axis.co/ 
- https://dxf1.com/ 

This file format may be used for laser engraving machine as well as for a cutting plotter. Of course, the 
file type requires minor adjustments. 

The web pages include a huge amount of projects in the format, which requires to be slightly changed, 
however, with the aid of other tools - import - it is possible to use these themes. 

Primarily, be careful about copyrights reserved. Themes are for free in the case of non-profit use in 
education. In the case of commercial use, check the licence details for web pages and individual 
designs, please. 

3 CUTTING PLOTTER 
The following part is dedicated to the introduction of a cutting plotter. This machine serves for cutting 
out based on pre-set parameters, like it applied for the previous machine too. On the first sight, it may 
seem that it offers the same possibilities like a laser engraving machine. The machine makes exact 
cuts into the presented thin materials: Paper, self-adhesive foil, film, carton. Easy to operate. Choose 
a design, set up the section speed and pressure. Then insert the material and start cutting. There is 
a problem if you cut into paper. It is required to use a cutting mat. The cutting mat has an adhesive 
surface to steady the material, e.g. paper. That means that every object shall be taken off one by one, 
after. That is why these machines are suitable for an occasional production of decorations in 
kindergarten, rather than for a mass-production for 60 children. Only smaller objects are suitable for 
cutting in mass. 

In the picture, there is a basic cutting plotter, cutting into adhesive paper. Some cutting plotters include 
a scanner too, then it is possible to cut out according to a black outline. 
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Figure 7. Cutting plotter (own photo) 

In the picture, you can see a sticker, which was cut out and the leftovers were removed, including the 
transfer foil. 

 
Figure 8. Creative activities with children Photo by the student Ježková M. 

A teaching aid - flowers (a laser engraving machine), circles and the surface - a cutting plotter. The 
cooperation of children and their teacher. 

The foil allows to transfer the cut out graphic to the target point in the exact way it was inserted into the 
program. Therefore it is recommended to use the machine e.g. to mark cases, add signatures and 
especially to decorate. There are various colours available at shops. 

4 TECHNICAL ISSUES IN USE AND THEIR SOLUTIONS 

4.1 Laser cutter 
The recommendations are based on our internal testing of various types of materials. 

• The values of other drawings never match the ones on your laser machine. 

• The plywood shall be as flat as possible. Any little curve may bring different results: 
o Burnt part (unusable product) 
o Laser could not cut a part (unusable product). 
o Solution: engraving in smaller steps. 
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• The exact values for laser power and drift. 
o High values of power and slow drift may cause: Burnt part (unusable product). 
o Lower values of power and quick drift may cause: Laser could not cut a part (unusable 

product). 
o Solution: For each product, record and save the values given by your laser machine. 
o Solution 2: Own sample sheet. Cuts and engravings with different values burnt into the 

plywood. This way you get a sample book for easier estimation. 

• The first quality production. Burning the bottom part of the product or staining the product by 
plywood glue is a common phenomenon.  
o It is recommended to have in the laser machine a (metal) mat in the shape of honey comb. 
o If there are large surfaces, it is possible to select perforated remanent wood (hardboard) as a 

mat, which will be replaced in some time. On the mat, there are two prisms max 1x1 cm and 
the material is placed on that. That way, the material is not touching the mat and cannot get 
stained from glue. Solution risks: 1) the correct setting of the way so that the final line cutting 
is at the end (of the layer). 2) the object falls by 1 cm down and is damaged by the activity of 
the other object. Nevertheless, this variant is suitable. 

• High-performance ventilation is recommended, especially for the process of engraving and cutting 
plastic. 

4.2 Main recommendations - cutting plotter 
The recommendations are based on our internal testing of various types of materials. 

• In the beginning, purchase more mats for cutting with different level of adhesiveness.  

• The price of self-adhesive foils and paper is higher for a lower amount. The offers are often made 
for marketing workshops. 

• Various types of transfer foils are also recommended (different level of adhesiveness). A great 
amount is not necessary as they can be used repeatedly. 

• For a better design transfer on the foil, just slightly heat the object up.  

• Plenty of purchased mats. Economical packaging. 
o There is no mat necessary for cutting stickers out. 
o For cutting stickers out, it is convenient to have the machine with a scanner, so it automatically 

stops. 
• The right setting of pressure of the cut. Excessive reduction of lifetime of mats and knives. 

• The setting is again given by the machine, it is recommended to save the values while cutting 
different materials on the machine. 

5 CONCLUSION 
Based on our internal testing in a smaller scope, we found out that there is a great interest in these 
machines among teachers. If there is no machine available, they tend to purchase these things abroad 
because of the lower price. The greatest interest is in products from plywood, which attracts children the 
most. When we got these sets of products in the kindergartens and primary schools, the response was 
positive. They appreciated especially the fact that each child took a product from the lesson away and 
it was a good-quality product.  

Sometimes, the issue of purchasing these machines could be their price. Therefore, its use is more 
convenient at schools combining more levels (a kindergarten together with a primary school). The 
machine is then available for all the levels. Another worry is about how to operate the machine, lack of 
graphic program knowledge or the machine maintenance. However, if the machines are introduced to 
teachers and the demonstration proves they are not so complicated, it is possible that the interest in 
their purchase will increase. Nowadays, salesmen offer various levels of these machines, so it is 
possible to get even a cheaper one. The purpose of this article was to introduce these machines and 
provide them to teachers of kindergartens and primary schools for the purpose of making their work 

1550



 

 

activities lessons more attractive. Especially the products from plywood not only can be decorated but 
they can be treated with other common tools (such as saws, files, etc). The information was gained from 
the internal testing (the products from plywood using a cutting plotter). The information related to the 
interest of teachers was gained from the teachers who received these products.  

Comment: There was no reward from the side of the machine producers. Neither we dedicate ourselves 
to selling them. 
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PLANNING STRATEGY FOR LEARNING OUTCOMES THAT 
FACILITATES THE USE OF ELEARNING PLATFORMS IN HIGHER 

EDUCATION IN RESPONSE TO THE SOCIAL DISTANCING 
IMPOSED BY COVID-19 

I.C. Muñoz, J.C. Giraldo 
Universidad de Córdoba (COLOMBIA) 

Abstract 
Due to Covid-19 worldwide, measures have been taken to face economic and health problems [1], the 
importance of using mobile devices is recognized [2], and the technologies associated with the Fourth 
Industrial Revolution [3]. In higher education, it is imperative to adjust learning environments to this new 
reality [4]. By 2019 EDUCAUSE indicated it proposed mobile learning, educational analytics, mixed reality 
and Artificial Intelligence, and by 2023 blockchain technologies and virtual assistants for learning [5]. 

Faced with this panorama, it is proposed that at the University of Córdoba, the physical university be a 
campus for innovation, research, extension, and the well-being of the community, mainly focused on the 
generation of knowledge and production of academic content; and the virtual university is an intelligent, 
educational, highly integrated system that facilitates teaching, research, extension, and educational 
management, based on the technologies of the fourth industrial revolution, but is fundamentally built 
from intelligence increased community. 

To initiate this transition, it has been proposed to initiate a digital transformation to improve learning, 
within the framework of a cyclical process, with 4 phases per cycle: exploration, preparation, delivery, 
and sustainability [6]. In Colombia, Decree 1330 of the Ministry of National Education requires planning 
for learning outcomes based on the development of competencies [7]; For this reason, in the first 
semester of 2020, a first cycle of this continuous improvement process began, as a pertinent and timely 
response to the needs posed by COVID-19, and which forced the use of virtual education as a strategy 
for the development of non-face-to-face teaching. 

It began with training from the Department of Educational Informatics of the Faculty of Education and 
Human Sciences of the University, to all teachers, which was structured in two phases. The first, a short 
intensive course "ICT pedagogical strategies for virtual teaching" that would allow teachers to know the 
basic pedagogical aspects for an education mediated by technology, global and national trends in the 
design, development and use of virtual learning environments in addition to his role as a tutor through 
the use of various communication strategies, in addition to a planning that revolves around learning 
outcomes oriented in Ministerial Resolution 1330 and other guidelines established by the University. 
This course was developed by 939 teachers and guided by 14 teachers. 

In the second phase, a diploma course has been developed, in which 332 teachers have already been 
certified and seeks to develop learning environments mediated by information and communication 
technologies from a pedagogical model based on learning outcomes, based on the standards and 
conceptual foundations at the national and international level, making pedagogical use of different tools 
offered by the learning platforms and authorship systems, which allow the consolidation of AVA's with a 
high level of quality and relevance. 

Keywords: Learning outcomes, technological mediations, planning courses by competencies, virtual 
education, non-face-to-face teaching, eLearning, Educational Strategies, Educational Planning, 
Learning platforms, Higher Education, Social distancing, Covid-19. 

1 INTRODUCTION 
Around the world, and also in Latin America, there have been important political changes, as well as 
measures to face economic and health problems [1] due to the Covid-19 pandemic. The impotence to 
be able to make the most of the possibilities offered by mobile devices to face this situation in general 
and to support education has also become evident [2]. In contrast, the large number of mobile 
technology users in the world and the growing adoption of the Internet of things, has led to the rise of 
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ubiquitous university learning [8] and the so-called ubiquitous learning ecologies, which propose the 
possibility of learning at any time, with any device and in any place [9]. 

The Organization for Economic Cooperation and Development (OECD) has stated that for the future of 
education and the development of the skills required in 2030, it is necessary to recognize the potential 
of the digital revolution that is taking place and take advantage of it to promote a disruptive change in 
the educational system that projects prosperity in the social sphere [10]. Likewise, for 2030, a drastic 
fall in the requirement for manual and physical skills, and basic cognitive skills, is expected in labor 
demand; and on the contrary, an exponential growth is expected in the demand for higher cognitive, 
social and emotional skills, and those associated with technology, the latter with growth of up to 60% 
[11]. In this sense, a matrix of 24 skills related to new literacies in the digital, civic and cultural, 
organizational, and economic and financial aspects is proposed; framing thinking, interactive and 
communication skills, self-management, and leadership [12]. 

All these changes are closely related to The Fourth Industrial Revolution or Industry 4.0, which is 
characterized using cutting-edge technologies such as cloud computing, Big Data, social platforms, the 
internet of things, mobile technologies, 3D printing, and advanced and collaborative robotics [3]. In this 
context, higher education is undergoing transformations that are inevitable and learning environments 
must be adjusted to face this new reality [4]. 

All universities globally are giving the use of technology a high priority (68%) and medium (29%) to 
digital transformation and in Latin America it is 74% and 26% respectively; The main aspects to improve 
with technology are governance, pedagogical aspects, the learning experience, research through 
international networks and exchanges, access to higher education through distance and virtual 
education, as well as the use of and the generation of open educational resources and open science 
initiatives [13]. The open initiatives hope to promote the use of open educational resources (REDAS), 
open and massive online courses (MOOC), open access, public data (Open Data), open science (Open 
Science), open educational technology and open practices, which They hope to give Universal and free 
access in the understanding that knowledge should be the patrimony of humanity [14]. 

EDUCAUSE indicated that higher education should appropriate by 2019 the technologies of mobile 
learning, educational analytics, mixed reality (virtual reality and augmented reality) and artificial 
intelligence and that by 2023 it will be important to implement blockchain technologies and virtual 
assistants for learning [5]. In 2020 it ratifies the need to expand coverage, provide alternative learning 
routes and make the most of virtual education, which implies at a technological level the use of artificial 
intelligence and the new generation of digital learning environments based on learning analytics [15] 

In its guidelines for 2030, the OECD also proposes that the first thing to do is help students develop 
their full potential, take advantage of technology as a fundamental vehicle to transform knowledge and 
that teachers must become very good mentors for students. students; as a second priority, move from 
curricular redesign to curricular implementations that allow a real transformation of educational contexts, 
propose changes in pedagogy and especially in evaluation [10]. 

Faced with the challenges that the University of Córdoba (Colombia) must and had to face, faced with 
the virtualization of teaching due to the pandemic in March 2020, the Department of Educational 
Informatics of the Faculty of Education and Human Sciences assumed the responsibility of starting a 
first cycle of this process, which will include planning for learning outcomes, guided by the Ministry of 
National Education under decree 1330 and that could also be a process in which an intensive use of 
information and communication technologies was made, as stated in the same decree that will finally 
lead teachers to empower themselves these means for the teaching-learning process and transition to 
new models. 

Learning outcomes hope to improve graduation rates, ensure that students acquire the skills, 
competencies, and character that prepare them to continue learning, and engage in a competitive global 
marketplace [16], For this, it is proposed to guide the planning of the course, depending on what the 
student will be able to analyze, evaluate or create thanks to the skills that he will develop during the 
semester [17]. Panigrahi [18] estimates that planning based on Learning Results facilitates the 
structuring of courses in online learning environments and virtual and blended education methodologies 
or Blended Learning (b-Learning), since it is very important to identify concrete results , tangible and 
deliverable that students can develop and with which they demonstrate their competencies; This is 
precisely what is promoted in learning environments, where students must produce and deliver their 
results, for which learning platforms are a great help in managing these interactions. 
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2 METHODOLOGY 
The question that addressed this process of using technology to improve the learning process does not 
focus on whether technology should have a place in the classroom, because given the current context 
and especially in the context of the Covid - 19 pandemic, this is hardly logical; but how teachers can 
integrate information and communication technologies in an effective way in the task of their work as 
higher education educators. In this context, the pedagogical reference that directs this process is 
determined by Colombian law, which in its decree 1330 urges higher education institutions to integrate 
training based on learning outcomes both in their curricular designs and in their daily academic 
practices. This is how the challenge of building a methodological proposal is configured that allows 
university teachers to base themselves on their own pedagogical practice and from the planning of their 
didactic intervention build a pedagogical scaffolding that facilitates the transition to the use of 
technological mediations and learning platforms.  

 
Figure 1. Implementation process begins [6]. 

For the first cycle of the implementation process, the 4 phases and their corresponding activities were 
followed following the proposal of [6]. For the first phase of exploration, the design of a methodology 
that would facilitate the transition between the face-to-face methodologies used by teachers in higher 
education towards the use of mediations in a non-face-to-face context was identified as a key priority. 
The next task was to review the theoretical references and previous experiences of a team of experts 
in the use of information and communication technologies for teaching in higher education, which would 
indicate guidelines for solving this challenge. Of these alternatives, the use of the Moodle virtual platform 
that the University used for distance programs and that had experienced staff for technical support was 
selected as the central axis of the strategy. After this, a pedagogical strategy based on learning results 
was determined that would allow to present in a structured way the didactic strategies that teachers 
implement for the development of their courses, for this it was started from the vision of learning results, 
identifying as purpose Fundamental of training the production or elaboration of artifacts, documents, 
schemes or products that account for the competences that the student must develop and from this, 
begin to adequately formulate the learning result following the proposal of [19], specifying the declarative 
(know-know), procedural (know-do) and attitudinal (know-be) contents. 

Taking these aspects of the development of the competencies already defined, we proceed to the 
methodological aspects and the specification of the different types of resources to materialize the 
learning process and finally the learning evidence that the student must elaborate and deliver specifying 
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the evaluation criteria that They will be considered. Given that, at the University of Córdoba, the Student 
Academic Regulation establishes the report of three partial grades during the semester, it was 
determined to use three planning units based on this results strategy, which are presented in a format 
that has been called a table. operationalization. With this, the first milestone called the adoption decision 
was reached, through the approval of the Academic Council of this proposal at the end of April. 

For the second phase, called preparation, a plan was made with specific dates and a delimited scope 
that would allow training all the teaching staff of the institution made up of 1,125 teachers, with training 
within a period of 15 days with an intensity of 40 hours, for which the institution financially recognized 
the time dedicated to the course for full professors, and for full-time professors it was offered in the 
period after the end of the semester classes. For the following activity of structuring the courses, a team 
of 14 teachers from the department of educational informatics with a Master's level, several years of 
experience in university teaching and the use of learning environments was formed. Through intense 
collaborative work, the contents were decided, and the course was developed applying the proposed 
methodology, becoming the first pilot of this, and the course itself becoming an example of how the 
products are expected to be, the result of learning of this training process by teachers. In the process of 
building the course, the teachers who were going to act as tutors were prepared and trained, and the 
course implementation mechanics were adjusted in the institutional platform, where all teachers were 
using the same course divided into 44 subgroups. With this, the next milestone of the methodology is 
achieved, which is the beginning of the third phase, called delivery. 

In the first activity of phase 3, the development of the course began, and permanent support was provided 
to the tutors to solve problems and concerns that arose, using a flexible leadership approach through a 
WhatsApp group in which concerns were raised, alternative solutions were given and consensus was 
reached, and a rapid and common response to all teachers in the training process was given.  

With the purpose of reinforcing the training process, the tutor teachers permanently monitored the 
progress in the construction of the learning outcomes proposed in the course, especially those related 
to the operationalization tables, where two central units were addressed, the first called "Pedagogical 
aspects for mediated education" and the second "Process of virtualization of the course from Learning 
Results".  

This initial training process with the course "ICT pedagogical strategies for virtual teaching", ended 
satisfactorily with the following results: 

 
Figure 2 Statistics of participation in the course (Own elaboration). 

With this, the third milestone of the Project was reached, known as “stable use of the approach”, and 
based on the results of this phase, the way to make curricular innovation in higher education sustainable 
over time is projected. 

To give continuity and scale the proposed intervention and move from the planning of the course to the 
implementation in a virtual environment, the diploma called "Course planning based on learning 
outcomes for ICT-mediated contexts" was formulated, developed during the second semester 2020 
academic year, to provide permanent support to university teachers in the creation and implementation 
of their courses. 

In the second activity of this phase, a recognition was made to the teachers who fully developed the 
process, making differentiated scales in the certification; In addition, the University provided them with 
the time within their contract to attend the training process. Regarding the tutors and coordinators, in 
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8% Did not pass
4%

Participated
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21%
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15%
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45%
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addition to their financial recognition, they were certified as tutors and creators of the content, both for 
the course and for the diploma. 

 
Figure 3 Statistics of participation in the diploma course (Own elaboration). 

This training process with the diploma, consistent with the third activity of this phase, was developed 
fulfilling the same activities as for the implementation process of the previous course but becoming an 
expansion and deepening of this. 

3 RESULTS 
Faced with the social distancing problem posed by Covid-19, the Department of Educational Informatics 
of the Faculty of Education and Human Sciences, managed to structure and validate a contextualized 
methodology for planning courses based on learning outcomes, considering the guidelines of Decree 
1330 of the Ministry of National Education of Colombia, which could be implemented in face-to-face, 
mediated, or virtual education. Likewise, the proposed template for the courses on the Moodle Platform 
was implemented at the institutional level in line with the planning through operationalization tables. 

This training process allowed initiating a culture of collaborative work with peers who offer the same 
course, that is, between the different teachers who are in charge of the same course, but different groups 
structure the same Syllabus, the operationalization tables and its implementation in the Learning 
Platform. This methodology began to be applied for 2020-2 and 2021-1 in various University programs. 

Regarding the impact generated by this qualification process at the University of Córdoba, the following 
stand out: the offer of new courses through the Learning Platform, mass training for University teachers 
in ICT skills for teaching work, development of audiovisual educational resources and the generation of 
a mediated learning culture, among others. 

With respect to the IT department, indicators such as: the development of courses on the Platform; 
design of various educational resources (virtual learning objects, videos, infographics, presentations, 
video tutorials); the policy of collaborative work among peers was strengthened for the design of the 
course plans; Extension indicators were increased, and institutional recognition was achieved towards 
missionary work in the field of educational technology and curricular innovation. 

The evaluation of the course and the diploma by the university teachers showed good and excellent 
levels of satisfaction, in that they considered that the learning results were clear and achievable; the 
contents were presented in a clear, logical and coherent way; the proposed activities were in accordance 
with the topics developed; The tutors showed a good command of the topics and received adequate 
feedback and that the course provided them with relevant knowledge and practices to carry out their 
teaching work. However, in the development of the first course, several teachers considered that the 
time was noticeably short to carry it out, this considering that many of them did not have a good 
command of ICT and little knowledge of the learning platforms. 

As products of this process, the University has two complete courses for continuous training for its 
teachers and as reference material for future training processes in various areas. As for the teachers, 
not only do they have the reference material, but many have requested authorization to use these 
resources within their own courses, to guide students in the correct way to design presentations, 
infographics, videos, among others.  
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17%
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4 CONCLUSIONS 
During the development of the project, we have been able to show that in the face of the problems faced 
by public higher education in these complex times of pandemic, university teachers have great potential 
to address the solution to these problems and provide innovative and contextualized solutions to the 
digital transformation processes so necessary in higher education.  

This work has allowed to conclude that a complex context that involves the incorporation of learning 
outcomes, which has a philosophical charge and can be highly resistant due to the changes it proposes 
and the imperative need to incorporate information and communication technologies (ICT) the training 
process due to social distancing caused by the pandemic, was effectively resolved through a 
contextualized methodology for the adequate incorporation of both elements through a simple 
instrument such as the proposed operationalization tables, which takes advantage of the previous 
knowledge of the teachers and the previous curricular planning form. 

This process of curricular innovation that arose as a response to the problem described, has been 
institutionally adopted by the Academic Council of the University in March 2021, through the FDOC-096 
V1 format, and that will be applied in a mandatory way in all undergraduate courses and postgraduate 
from the second semester of 2021. 

With this experience, it can be affirmed that the methodology used in this project to improve learning 
using digital technologies constitutes a valid and appropriate instrument to advance innovation 
experiences with ICT in the academic context of higher education. 
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Abstract  
"My Classroom as the World of CAITPR: discovering the Italian Heavy Rapid Shooting Horse 
(CAITPR)" is a project born in 2017. It is characterized by an articulated planning aimed at 
investigating environmental issues, such as pollution, eco-sustainability, organic farming, beekeeping, 
biodiversity, native birdlife and the enhancement of CAITPR in organic farming, selected in the last 
century in the Venetian plain for use in war. It is a new form of thought to address the protection of the 
Earth, in a perspective capable of combining schools, families and local authorities in the acquisition of 
an environmental, scientific and shared culture. It allows young people to acquire sustainable 
behaviors, especially with the aim of considering products not as something that is consumed and 
dies, but as a "circular value" to be preserved, generated and reused. The planning envisages 
continuity plans between the various school orders, inclusion and orientation, in particular with the 
"Duca degli Abruzzi" of Padua, a school of agriculture and environmental protection since 1864. This 
article aims to highlight the innovative educational-didactic approach through which indoor and outdoor 
activities, in synergy, give life to a rich multidisciplinary intertwining, which favors sustainable 
behaviors, such as the re-use of wet waste from snacks and lunches, for feeding the hens and for the 
production of compost for the lavender substrate. 

Keywords: biodiversity, biology, chicken breeding, eco-sensibility, learning by doing, outdoor 
education, peer tutoring, philosophy for children.  

1 INTRODUCTION 
Starting from the professional background, we realised that we could not train eco-sensitive citizens in 
order to promote sustainable development of society if the pupils had not had the opportunity to have 
direct experience on the subject. 

On the other hand, the United Nation resolution of 25/09/2015 in Objective 4.7 highlights the need to 
"ensure that all learners acquire the knowledge and skills necessary to promote sustainable 
development, education aimed at sustainable development and lifestyle, human rights, gender 
equality, the promotion of a peaceful and non-violent culture, global citizenship and the enhancement 
of cultural diversity and the contribution of culture to sustainable development" [1]. 

The Council of the European Union, in the recommendation of 22/05/2018, took up this objective 'to 
incorporate into education, training and learning the ambitions of the Sustainable Development Goals 
of the United Nations Actions (SDGs), in particular SDG 4.7, including by promoting the acquisition of 
knowledge on limiting the multidimensional nature of climate change and the sustainable use of 
natural resources'. It also defines among the eight types of key competences, competence in the field 
of citizenship which "refers to the ability to act as responsible citizens and to participate fully in civic 
and social life, based on an understanding of social, economic, legal and political structures and 
concepts as well as global evolution and sustainability". The individual in the essential knowledge, 
skills and attitudes linked to this competence as "indispensable the ability to engage effectively with 
others in order to achieve a common or public interest, such as the sustainable development of 
society" [2]. 

The European Commission in its reflection paper on a sustainable Europe by 2030 reaffirms that 
"education, in addition to having an intrinsic value, is a valuable tool for achieving sustainable 
development. Schools at all levels should be encouraged to take the Sustainable Development Goals 
as a guideline for their activities and should also be helped to become places where sustainability 
skills are not only taught, but also actively practiced" [3]. 
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In order to operate according to this logic, it was considered appropriate to involve a progressively 
increasing number of institutions, territorial authorities, associations and professionals who first of all 
shared the mission of the project to help young people to implement sustainable behaviors, especially 
with the intention of considering products not as something that is consumed and dies but bearers of 
"a circular value" to be guarded, generate and reuse, and then the goals: 

• arouse emotion and amazement in the study of living organisms starting from the garden or 
school yard, which are the closest environmental contexts to students [4-19]; 

• study natural resources in order to increase awareness of the needs of their sustainable use 
through active and collaborative practice; 

• accompany young students to discover their possible aptitudes and passions for issues related 
to environmental protection, agriculture and the world of animals, favoring, during the orientation 
phase at the end of secondary school, the choice of a secondary school of the second degree, 
with a course of study consistent with their aspirations; 

• to encourage the acquisition of citizenship competences enabling cooperation in the interests of 
a common interest; 

• welcome, involve and support for a real inclusion of students with disabilities or difficulties, 
thanks to a vertical inclusion plan also with pet-therapy activities, in curricular time; 

• offer all young people the opportunity to approach the equestrian sports world and in particular 
the art of attacks, also acquiring a sense of respect for animal welfare 

• improve the quality of teaching, promoting active teaching for problems and projects; 

• promote the awareness that each teacher can actively contribute to promoting the culture of 
safeguarding and enhancing the environment through a significant multidisciplinary integration 
between knowledge processing and practical activities; 

• enhance the competence acquired by students and teachers who act as technical consultants 
for peer tutoring with respect to experiences of environmental sustainability that can be re-
proposed in other contexts 

• encourage the establishment of a new approach of thought towards education in sustainability 
and peace, with the consequent awareness of the need to adopt lifestyles other than the current 
ones 

• contribute to spreading the culture of environmental protection and enhancement, thanks to the 
opening of channels of communication and exchange of expertise between the world of school 
and the scientific community, universities, bodies and associations in the sector since these "do 
not operate in isolation but are strongly interconnected and mutually reinforcing" [3]. 

2 METHODOLOGY 
The educational-didactic approach according to the principles of eco-pedagogy is the strategic 
element for achieving the objectives of the project; hence our choice to offer authentic, active and 
collaborative experiences. In this way, educational practice is not only concerned with the study of 
living organisms but also with the emotional, affective and value aspects associated with them, thus 
facilitating the cultural roots of the individual with his natural environment. Once the value of their 
environment, physical and relational, has been internalized, thanks to an empathic transfer process it 
will be possible for students to adopt similar behaviours towards the global environment and thus 
change personal lifestyles [20]. In fact, "Today's children are for us the first representatives of future 
generations, to whom the very idea of sustainable development is linked" [21]. 

To allow students to live an authentic immersive experience with respect to some environmental 
issues, such as pollution, eco-sustainability, organic farming, beekeeping, biodiversity, native birdlife 
and the enhancement in organic farming of the CAITPR Italian Agricultural Horse from Rapid Heavy 
Shooting, a breeding of native breed hens has been built in the school garden that are fed above all 
with the organic residues of the snack and lunch of children. The pollen they produce is instead used 
for the organic fertilizer of lavender plants planted in the flower beds of the school garden in order to 
extract the essential oil to perfume the natural soap with which children wash their hands; moreover, 
the abundant presence of honey flowers also allows to accommodate some hives for the production of 
honey. In this way, what the European Commission wants is realized concretely, every day, even if in 
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miniature, that is, to consider products not as something that is consumed and died, but as "a circular 
value" to be guarded, generated and reused [3]. 

Such a context has consistently allowed the educational approach of Outdoor Education that the 
National Association of Outdoor Education defines as "a means to approach educational objectives 
through direct guided experience in the external environment, using its resources as learning 
materials. This experience combines both the study of environmental aspects and themes and 
participation in those activities related to the natural environment"[22]. 

Outdoor Education can also be defined as a set of training practices that are based on the use of the 
external environment as a privileged space for social, cognitive, psychological and affective 
experiences of children [23]. This space in fact gives "the possibility to observe, experiment and 
attribute a sense to the context in which they are immersed, that sense that will then allow them to 
decide if and how to take care of it” [24]. Therefore, Outdoor Education is an approach based on 
learning by doing and favors students to acquire soft skills such as problem posing and problem 
solving, the aptitude for cooperation and peer tutoring [25-26]. It should also continue in the 
classroom, with the aim of creating a common thread between the indoor and the outdoor, with results 
that have effects both on the profit of students in the individual disciplines [27] and on their ability to 
transform the classroom into a "research community" according to the principles of philosophy for 
children [28]. 

2.1 Background and educational path "My Classroom As Large as the World 
of CAITPR: discovering the Italian Agricultural Horse from Rapid Heavy 
Shooting" 

This five-year project was born in 2017 with the educational path "My Classroom As Great as the 
World of CAITPR: discovering the Italian Agricultural Horse from Rapid Heavy Shooting". Also called 
the "gunner horse", the CAITPR was selected in the late 1800s, for artillery units straddling the Army 
and especially for the hippo towed of heavy artillery pieces. It is an animal typical of our territory as it is 
used in the countryside. Today it is being revalorized, especially in organic farming given its very low 
environmental impact on soil processing. 

The mascot of the project, who numerous times visited the students in the school yard, is Arco Zadi, a 
CAITPR stallion who was about to be put down due to a very serious hoof disease and who was 
saved thanks to the tireless care and confidence in the possible recovery of his young owner (Figure 
1). For its history, this animal lends itself well to contributing to the mission of the project to help young 
people to implement sustainable behaviors especially with the intention of considering "products, 
whatever they are" not as something that is consumed and dies but bearers of "a circular value" to be 
preserved, generated and reused. The educational path has included both indoor and outdoor 
activities, which in synergy, have given life to a rich multidisciplinary interweaving for the 
experimentation of innovative educational paths, capable of actively involving children, but also their 
families and some local associations. 

In fact, on the occasion of the Celebrations of the Centenary of the Signing of the Armistice of the First 
World War at Villa Giusti in Padua, a historic residence that stands in front of the primary school "Della 
Vittoria" on November 3, 2018, the horse Arco Zadi attended, barded with period harnesses, the 
military ceremony with historical re-enactment to which all the children of the school were invited. With 
the occasion in the same venue was set up an exhibition on the use of CAITPR in the First World War 
and a historical attack. In addition to attending the event, the students were able to experience the 
horse's conducting directly in the school yard, participating in the attack course held by the CAITPR. 

 
Figure 1. In succession: the horse Arco Zadi in the school yard, the simulator used for the attack course, 

attack course by wagon, Arco Zadi in Villa Giusti during the military ceremony. 
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Attacks Association thanks to the funding of the Italian Equestrian Sports Federation which made it a 
pilot project at national level. 
The lively and concrete relationship with the horse was very important for all children, who had the 
opportunity, not only to study their morphology and physiology but also to experience first-hand the 
importance of respecting animal welfare by discovering attitudes and passions that could become 
future professions. Particular interest was found in students with fragility who immediately empathized 
with the animal that also lends itself well to pet therapy. 
The development of the project vertically has allowed to start a fruitful relationship with the "Duca degli 
Abruzzi" institute in Padua, school of agriculture and environmental protection since 1864, which has 
collaborated with the XII I.C. of Padua at the international “Fieracavalli” event in Verona, for 3 
consecutive years, up to the Covid 19 pandemic in the Kids and Environmental Proposals Area. More 
than eight thousand participants were registered in the school stand, mainly primary school pupils who 
were involved in numerous laboratory activities on the horse. The visibility of the event suggested to 
some local associations, which considered to share the objectives of the project and recognized its 
importance for the training of eco-sensitive citizens, to make their expertise available free of charge for 
further project actions. Therefore, over time, this project has been enriched with new paths elaborated 
with the intention that children could really have concrete experience of circular economy in the 
schoolyard. 
At the same time, awareness-raising on the same issues has been important for the families of the 
students, for the local community thanks to the organization of thematic workshops proposed in 
numerous local events that have registered an important participation of visitors. 

2.2 Educational path "We hatch a Dream: bio-bio" 
Approaching the world of birdlife does not simply underscore the talk of chickens and eggs, but means 
entering, despite the fact that the school is located in the city, in a natural world to promote its study 
and respect in order to strengthen awareness of the needs of its sustainable use through active 
practice. Permanently housed in the school yard 7 hens of native breeds, subjected to conservation 
programs, it allows young people to recover the culture and traditions of the Venetian lands, to 
understand the concept of biodiversity and to develop a scientific approach to rural reality and natural 
phenomena, through systematic observations in a special open-air classroom in which numerous 
professional figures work for animal welfare, from that of veterinarians of the ULSS6 district – 
Department of Veterinary Prevention, to that of breeders and the maximum expert in native bird life at 
national level. 
This particular context allows teachers to also offer lessons in eco-sensitive city and philosophy for 
children on collaboration, respect for the role and abilities of each and the duties of each one towards 
others. Following the path from egg to chick, with the presence of an incubator at school, and breeding 
hens teaches you to respect life, to take care of smaller and more fragile living beings, to live the value 
of waiting and to manage the emotions of possible disappointments or failures (Figure 2).  
It also educates from an early age on separate waste collection and recycling from the point of view of 
circularity of use of resources. Pupils with difficulties or disabilities can find additional opportunities 
within the educational chicken coop to improve relational and basic skills, discover potential interests 
and live school moments according to personal rhythms and in direct contact with nature. Although the 
hen is not yet considered by Italian legislation an animal for pet therapy, some studies have 
highlighted its beneficial effects precisely on the relationship with peers [29]. 

 
Figure 2. In succession: chicken coop in the school yard, in relation to children, egg harvesting. 
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2.3 Educational path "My school smells of lavender" 
Practicing gardening activities in curricular hours, dedicating himself in particular to the cultivation of 
the more than 50 lavender plants, specially planted in the school flower beds, offers children the 
possibility of a scientific approach to the plant world. In these moments of outdoor education, 
theoretical knowledge and practical experimentation merge, allowing, through all 5 sense organs, the 
direct knowledge of the surrounding environment and the acquisition of the awareness of the need to 
take care of it (Figure 3). Collecting lavender ears to extract, at school, the essential oil to be mixed 
with substances such as olive oil and honey to produce natural soap is an additional opportunity to 
have direct experience of circularity of use of resources. 

 
Figure 3. In succession: the planting of lavender seedlings, lavender in pain of flowering, 

 first soaps made of lavender and handwork of lavender. 

2.4 Educational path "One, two, three... bee, horse, king!" 
Approaching the world of bees means entering a naturally structured context, in a "society" organized 
with precise roles and rules. Making known the laws that regulate a hive means talking about pollution 
and eco-sustainability in order to promote the culture of environmental protection through the study of 
prone, solitary and social insects such as bees; in addition, philosophy for children lessons are held on 
collaboration, respect for the role and abilities of each and everyone's duties towards society, to 
support the demand for rights. 

 
Figure 4. Observe bees at school in the teaching room" In the honeycomb of the Victoria Bee" and bee 

hotel realized at school. 

There are numerous training proposals designed to allow students an authentic immersive experience 
(Figure 4): 

• the realization of the teaching room " In the honeycomb of the Vittoria Bee" which allows you to 
explore the world of bees with videos and interactive activities, observations and experiments; 

• the placement of some hives near the school and others on a boat moored on the Battaglia 
Canal to allow the students to practice beekeeping directly involving, with a view to vertical 
collaboration, also the students of the "Ruzzante" 1 grade secondary school; 

•  the creation, with natural and recovery materials, of some "Bee Hotels" for the nesting of 
different species of Solitary Bees. 

3 RESULTS AND CONCLUSIONS 
Aware that the training of eco-sensitive citizens is a very complex process whose effects take place in 
the short and long term, in formal, non-formal and informal contexts, no scientific evaluation of the 
effectiveness of the project has been carried out. The University of Padua, which has contributed to 
the dissemination of the first encouraging results, is, however, evaluating any research on the 
educational-pedagogical impact on stakeholders of various ages [30-46]. In fact, in the light of the 
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development of vertical actions from kindergarten to secondary school, activities are strongly 
interconnected and reinforce each other's achievements in the previous training segment. 

All teaching paths are summarized in the project logo (Figure 5). 

 
Figure 5. Project logo. 

Some 100 children were involved in all the proposed activities each school year compared with pupils 
at the Vittoria primary school. In particular, an accurate study of living organisms, starting from those 
present in the school yard, was perceived as indispensable in order to ensure their well-being, also 
conditioned by the quality of their environment of life. The active and concrete experience of breeding 
hens, taking care of them directly with the administration of food starting from the selection of lunch 
leftovers and the collection of eggs has allowed the students to understand the meaning of sustainable 
use of natural resources that must be carried out by everyone, on pain of nullifying the efforts of the 
individual. The fact of getting involved in contexts other than the classroom, without forcing and with 
their own times, has allowed everyone to feel competent and in some cases also to discover new 
attitudes and interests that could become the subject of future study paths. Finally, getting to know the 
horse Arco Zadi and its particular history has allowed all children to establish an emotionally very 
strong bond with an animal used both in pet therapy and in the art of attacks that they have 
experienced firsthand thanks to the use of the simulator.  

Compared to the teachers of the "Della Vittoria" primary school, all 14 teachers in service were 
involved for each school year. The precarious contract of some made it necessary to frequently share 
the objectives of the project as it was a priority to promote the awareness that every teacher, through 
significant multidisciplinary integration, could actively contribute to promoting the culture of protection 
and enhancement of the environment. This has led to an improvement in the quality of teaching given 
the promotion of active teaching for problems and projects. The dissemination of the results in the 
entire community of teachers of the XII comprehensive institute has made it possible to develop a 
widespread sensitivity towards the proposed themes that has led to the promotion of activities aimed 
at families and the interest both in reproposing in their school contexts the already consolidated 
experiences and in activating outdoor education courses at the "Della Vittoria" school with technical 
cooperation as a peer tutor of the students, thus recognizing their competence.  

Although they have already planned for specific outdoor education activities at the "Della Vittoria" 
school with the collaboration of the older students to enhance the skills acquired during the multi-year 
project, due to the health emergency from Covid-19 it was not possible to realize them. 

However, different experiences have been offered on the spot in relation to the age of learners. 

In kindergarten, sensory paths have been created to bring bees and their products closer to the world. 

The students of the first-grade primary and secondary school received instead the visit of the project 
partners who proposed routes related to the world of insects, birdlife and beekeeping with virtual visits 
to simulate the outdoor education experience. 

Thirty students of the second-grade secondary school "Duca degli Abruzzi" of Padua have a year of 
education at all the educational paths of the project as Peer Tutor of the students of the lower grades. 
At Fieracavalli Verona and other trade fairs where the project was presented, their contribution was 
fundamental to accompany the youngest to acquire an environmental sensitivity and to approach 
some cultivation techniques in the organic garden and breeding in the educational chicken coop, thus 
learning to take care and respect for animals. 
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About 400 people were involved in the families per school year, including parents and grandparents, 
with the proposal, addressed to all interested parties of the XII comprehensive institute of thematic 
workshops for adults held by experts in organic farming, dietology and nutrition for children, pet 
therapy with small animals and hens, animal welfare and beekeeping or with participation in 
educational activities shared with their children in the school garden. We are convinced that only 
synergistic action between school and family should encourage children to adopt a new approach of 
thought towards education for sustainability and peace, with the consequent awareness of the need to 
adopt eco-sustainable lifestyles in every context. 

Compared to the 15 partners of the project, they have actively contributed to spreading the culture of 
environmental protection and enhancement in the most appropriate ways to their institutional 
characteristics. In fact, some have carried out direct interventions with pupils and their families (e.g. on 
how to rear birds, on the cultivation of aromatic and honey plants, on air quality in the city, on the 
relationship between man and river, etc.). Others, on the other hand, have provided technical advice 
for the welfare of animals raised in the courtyard, such as hens, or have promoted the dissemination of 
the results of the project in professional contexts that led to the expansion of the network (e.g. Villa 
Contarini - Foundation G.E. Ghirardi). In some cases, the partners have made their expertise available 
in the design of new routes or in their redesign, allowing in 2020 the award of a call issued by the 
Veneto region for the improvement of the school's educational offer that financed 50% of the expenses 
incurred in the project. The relationship with the University of Padua was important for the contribution 
given to the dissemination of the first results achieved by the project. In fact, it has allowed it to be 
shared with the approximately 200 university students who in each of the two years have attended the 
laboratory path of Biology realizing that academic studies and the professional reality of the primary 
school can work in synergy, thus enhancing the curriculum proposed for the initial training of teachers. 
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Abstract 
The study aimed to explain and explore the perceptions of a principal and the teachers regarding formal 
education in a selected rural primary school in the Mohale’s Hoek District in Lesotho, using a qualitative 
methodology. The major objective was to acquire in-depth understanding and knowledge about how the 
participants viewed formal education at a rural primary school. Semi-structured interviews and an open-
ended questionnaire were used to collect data from a purposefully determined sample of one principal 
and five teachers at a public rural school. The collected data were thematically analysed to discern 
themes. The results revealed minimal difference between the principal’s and the teachers’ perceptions 
of formal education. The participants agreed that teaching and learning were not as effective as they 
should be due to the challenges and complexities such as inadequate teaching materials and insufficient 
classrooms. The school principal perceived the scarcity of teachers as one of the contributing factors to 
ineffectiveness of education. Both the principal and the teachers viewed parents in the rural areas as 
less interested in the education of their children resulting in the later, dropping out of school. The 
teachers observed that poverty was one of the major problems that negatively affect the students’ 
education. Leaners reportedly travel for long distances to and from school tired and sleepy. The principal 
reported that despite primary education being free and compulsory, many students leave school before 
completing their studies. Our study recommends that the government build more classrooms, supply 
sufficient teaching materials and employing adequate teachers for effective teaching and learning. 
Parents could be influenced to encourage their children to attend classes if they are to attain quality 
education.  

Keywords: School principal, perception, formal education, teachers, rural primary school, Lesotho. 

1 INTRODUCTION AND BACKGROUND 
Prior to colonialism Basotho had their own way of learning, known as Indigenous Sesotho Education 
System (ISES), education at home [13]. ISES turns out to lay a good foundation for education at school 
[10]. It begins at home where children are perceived to learn through imitation as stated in Vygotsky’s 
Learning Theory [29]. Home is a place whereby children learn language, effective communication and 
how to socialize [27]. The children appear to be learning through observing and interacting with the 
peers and society as this Learning Theory stated [29]. The arrival of the missionaries in Lesotho brought 
formal education which has later dominated ISES. Hence, Lesotho adopted the British style of education 
until 2000 when it introduced its own basic education. This formal education begins with grade 1 to 7 at 
the primary level. 

Not only the country of Lesotho faces difficulties in relation to ineffectiveness of formal education in rural 
areas, this is a worldwide challenge. For instance, Bangladesh in the continent of Asia, is one of the 
poorest and densely populated country in the world. The government is struggling to deliver education 
to all school age children. Although where there is access to school, many children decided to drop out 
before completing primary level in rural areas [12]. Even though formal education assisted Basotho to 
view the world differently, it has brought discrimination and division among them. There was a hope that 
it would bring equality between rural and urban people. Residents from urban areas appear to underrate 
those from rural areas as based on their education level. Hence, the study on formal education at a rural 
primary school was carried out. 

According to this study, urban area refers to a place that is easily accessible and have improved 
infrastructure. On the other hand, rural area refers to remote and/or difficult place to reach [25]. It is 
difficult to reach so much that in some cases people have to ride on horseback or use helicopters as a 
mode of transport in delivering teaching and learning materials to schools [16].  
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Teaching at rural primary schools often encounters many challenges ([1]; [3]; [17]; [19]; [20]; [30]). 
Teachers in the remote area turn out to work under pressure and seem to be overloaded with work ([3]; 
[5]; [15]; [22]). Children located in this area appear to be disadvantaged when it comes to education. 
Although Early Childhood Care Development (ECCD) is considered important in improving the academic 
achievement of learners, majority of children lack access to pre-primary education [6]. In order to 
alleviate poverty, Lesotho like any other Sub-Saharan countries has implemented Free Primary and 
Compulsory Education (FPCE) [18]. Although the government introduced FPCE, some authors point 
out that there are numerous children who still do not attend school ([11]; [21]; [24]). The aim of the study 
is to deeply explore as to why there is ineffectiveness of education in a rural area. Therefore, there is a 
need to investigate a school principal’s and the teachers’ perceptions regarding formal education at a 
rural primary school. 

1.1 Statement of problem 
Since 1966 when Lesotho got its independence from British there is less improvement of any at the rural 
areas including formal education. This results in poor performance. Most of the developments are done 
in urban areas, yet every child has a right to education. Children situated at urban areas have more 
access to formal education than those living at the rural places. Many, closest and well equipped schools 
are available in urban areas. The government has provided such schools with sufficient infrastructure, 
teaching and learning resources. It is therefore important to explore the perceptions of a school principal 
and teachers regarding formal education at a rural primary school in Lesotho. 

1.2 Purpose of study 
The purpose of the study was to investigate the perceptions of a school principal and the teachers 
regarding formal education at a rural primary school in Mohale’s Hoek District of Lesotho. 

1.3 Research question 
What is a female school principal and teachers’ perceptions regarding formal education at a rural primary 
school in the Mohale’s Hoek District of Lesotho? 

2 METHODOLOGY 

2.1 Research Design 
The purpose of this case study was to explain and explore the perceptions of the principal and teachers 
concerning formal education, with the aim of sustaining good rural school performance. A case study 
design was used to enable the researchers to get far-reaching data on how the principal and teachers 
perceive formal education at their rural primary school. A single case study design was found to be more 
appropriate to this study. It allowed the participants to give their perceptions (views and opinions) at their 
own place of work. Hence, they were able to explore their experiences on formal education.  

2.2 Data collection 
The semi-structured interviews were conducted with a principal at her respective school. This method 
permitted the researchers to gather collected data about the perceptions of a principal regarding the 
formal education at her rural primary school. Open-ended questionnaire method was considered to be 
most appropriate tool for data collection. It allowed the participants to relate their experiences freely and 
fully. Those instruments provided opportunities for the participants to provide in-depth information 
regarding formal education at a rural primary school.  

2.3 Sampling and participants 
In this qualitative study data were obtained from a principal and five teachers from one rural primary 
school, in the Mohale’s Hoek District of Lesotho. Among other schools, this was found to be a 
significantly poor performing one. The purposive sampling method was used for both a principal and 
teachers in this study. The principal as instructional leader was considered to be in a better position to 
articulate issues concerning formal education at that rural primary school. Long serving teachers were 
selected with the assistance of the school principal. 
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2.4 Data analysis 
The data was analysed through thematic method. It was analysed according to the themes and patterns 
that emerged. Data was interpreted and discussed. The themes provided insight on how the school 
principal and teachers perceive formal education at a rural primary school in Lesotho. The emerged 
themes and sub-themes were identified. 

3 RESULTS  
The objective of the study was to explain and explore how a principal and the teachers perceive formal 
education at a rural primary school. Informed by the perception of participants, the collected data from 
semi-structured interviews with a principal and open-ended questionnaire with teachers was organised, 
coded and categorised. The following themes and sub-themes were emerged from the answers of 
different participants: 

Teachers’ positive views – Friends with benefits, self-confidence, education as key factor in 
developing young children, education improves children’s standard of living 

Teachers’ negative views – Poverty, travelling long distances, inadequate teaching materials 

Principal’s positive responses – Education promotes creativity, education as an important aspect of life 

Principal’s negative responses – Scarcity of teachers, insufficient classrooms, parents’ less interest 
in education 

Teachers’ views on formal education at a rural primary school were grouped as one for their responses 
were a bit similar.  

In the following section the themes and sub-themes were explained and discussed: 

3.1 Teachers’ positive views 
According to the teachers’ perceptions on formal education in the rural primary schools, at some 
instances education is detected to be an important tool that makes life much easier. Such benefits are 
explained and discussed below. 

3.1.1 Friends with benefits 
The teachers indicated that due to learners walking long distances to school, they become friends with 
benefits by sharing ideas on what was taught at school. They noted that it has come to their realisation 
that some learners are best at learning from their peers than from a teacher. The teachers perceive that 
friendship contributes a lot in children’s growth. It assists learners to be exposed to new ideas as they 
chat among themselves, thus widen an individual’s knowledge. 

3.1.2 Self-confidence 
Several participants emphasised that education gives learners enough confidence so much that they 
are free to present their finding in class. The fact that they consider themselves to be on the same level 
of education makes them feel good about themselves and their schooling. Other participants 
strengthened this point by emphasising that it is indeed true because learners’ backgrounds are 
perceived not to differ that much. At this juncture each learner develops trust on oneself which leads to 
the smooth running of teaching and learning. 

3.1.3 Education as a key factor in developing young children 
The teachers indicated that education is perceived to be a key factor in developing children from rural 
area. They stated that as far as education is concerned it is beneficial in their lives. With it they become 
knowledgeable. Other participants added that today’s living mostly depends on how much educated one 
is. From what was perceived by the teachers it is clear that becoming knowledgeable is preferred for 
one’s mind is widened. 

3.1.4 Education improves standard of living 
Education appears to transform lives from lower to higher standards of living. Teachers emphasised that 
education seems to play an important role in changing rural children’s lives for the better. They perceive 
that children become classy thus fit in all aspects of life. Other participants were of the same opinion 
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that in future the learners will be profitable to their schools by improving infrastructure such as installation 
of electricity and many others. Indeed education is perceived to improve rural people’s standard of living.  

3.2 Teachers’ negative views 

3.2.1 Poverty 
The teachers perceived poverty as one of the contributing factors that negatively affects children’s 
education in different ways. Hunger affects the learners travelling long distances to and from school for 
they even faint. Poverty tends to reduce children’s readiness for school thus affects the physical health, 
intellectual ability and children’s cognitive development. They went on stated that, children who attend 
classes with an empty stomach are unable to learn. Other participants pointed out that some learners 
turn to be juvenile delinquents. On the other hand, poverty appears to break the cycle of education for 
it results in high dropout rate.  

3.2.2 Travelling long distances 
Teachers argued that travelling long distances to and from school appeared to be a contributing factor 
that hinders education. They indicated that learners’ lives are at risk especially girls who are vulnerable 
to violence. Other participants noted that most of the learners miss classes due to arriving late to school. 
Some even hide on their way to school, this is a challenge because they even get kidnapped or killed 
at some point. One of them raised a point that even unnecessary death occur due to learners being 
drowned in the rivers during heavy rains when they try to cross.  

3.2.3 Inadequate teaching materials 
Teachers reported that teaching and learning is not as effective as it is expected due to inadequacy of 
teaching materials. They mentioned that in other classes there are no syllabi to use. The teachers 
therefore struggle in formulating the scheme of work due to the fact that they are unfamiliar to the topics 
being taught. Others laid a complaint about shortage of textbooks. They stated that almost thirty learners 
share two textbooks which are even won out. So it becomes difficult for learners to grasp information in 
this situation at the go for their learning abilities are different. 

3.3 Principal’s positive responses 
During the interviews the school principal was requested to share her perceptions regarding formal 
education at her primary school. In her attempt to give her perceptions she indicated that there are ups 
and downs in trying to improve education in a rural area. She further stated that teaching and learning 
is not as effective as it is expected by the Ministry of Education and Training. Her perceptions are 
discussed below:  

3.3.1 Education as an important aspect 
The principal perceive formal education as the important aspect in children’s life. She reported that, 
“Education transforms learners from the life of ignorance to that one of enlightenment, especially at the 
rural area. At their homes they are now able to help their family members with counting. This indicates 
they are aware that education is important in their lives.” 

3.3.2 Education leads to creativity 
The findings showed that the principal perceived formal education as a tool that assists children to be 
creative, because through it they develop problem-solving skills. The principal declared that, “Subjects 
such as Mathematics Literacy fosters learners to be creative thus promote critical thinking”. 

3.4 Principal’s negative responses 
Despite the benefits formal education has at the rural area according to the principal, there are 
challenges and complexities encountered at some point.  

3.4.1 Scarcity of teachers 
The place is a bad influence for most of the teachers dislike rural schools. The principal specified that, 
“I once overheard teachers complaining about the pressure exerted on them (teaching many classes). 
One of them said, “Preparing more than three lesson plans per day is tiring.” “I wish that the government 
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can do something best that will motivate teachers who sacrifice to teach in this difficult situation”. The 
principal indicated. In actual fact, there is a need to provide a conducive and stable environment for the 
teachers at the rural primary schools. 

3.4.2 Insufficient classrooms 
The principal was of the view that insufficient classrooms are perceived to be one of the contributing 
factors that result in the ineffectiveness of learners’ education. She explored the issues as follows: “It is 
sad to see learners being taught in an open space especially during harsh weather conditions. For real 
this is heart breaking. One day, one of the learners fainted due to extreme hot weather. To conduct 
teaching outside affects learners in different ways, some faint, while others suffer from headache or 
even experience nose bleeding.” In the above statement the principal has witnessed that there is a need 
for the government to extend classrooms. 

3.4.3 Parents’ less interest in children’s education 
Finally, the principal stated that parents appear to have less interest in the children’s education. It could 
be due to their background, because most of them have a low level education. The principal further 
stated that parents developed a habit of coming to school inquiring access to their children. She 
addressed this point by saying, “Day by day parents knock at my office stating various reasons when 
granting access to their children. This hinders education’’. 

From the above data, the principal and the teachers revealed that although formal education at the rural 
primary schools seems to encounter various challenges, it is perceived as a contributing factor that 
positively affects learners. The empirical findings in the study indicated that there is minimal difference 
between the principal’s and the teachers’ perceptions regarding formal education at their school. 

4 DISCUSSION  
As indicated in the preceding results, poverty was outlined to be a major contributing factor that hinders 
effectiveness of education ([2]; [8]; [16]; [18]; [28]). Moreover poor communication channels between 
the school and parents negatively affect education so much that Ministry of Education and Training has 
to intervene [7]. Although the participants did not mention the availability of technology as one of the 
problems, it is also a challenge that affects teaching and learning. As data of the study indicates, formal 
education in the rural primary schools seemed to be facing many challenges ([9]; [22]; [23]; [25]; [26]). 
One of them is inadequate teaching materials which result in leaners losing interest in learning [17]. On 
the other hand, formal education appears to be a key factor in developing children from rural area by 
assisting them to view the world differently ([4]; [14]; [25]). 

5 CONCLUSION AND RECOMMENDATIONS 
The main focus of this paper was to find out the perceptions of a principal and the teachers regarding 
formal education at a rural primary school in the Mohale’s Hoek District of Lesotho. The Lesotho 
government through its feeding schemes is encouraged to cater for at least two meals per day in order 
to alleviate poverty. There is a need to improve infrastructure in schools so that teachers could have 
interest in teaching at remote area. In such area parents are perceived to be less interested in their 
children’s education. Therefore, the Ministry of Education and Training, through the school leadership, 
ought to encourage parents to be part of their children’s formal education. Education turns out to be a 
three-legged pot.  

The study recommends that the principal, in collaboration with teachers, be engaged in fund raising 
campaigns. Furthermore, there is a need for the Lesotho government to assist rural communities by 
building a cluster of schools. This would help avoid overcrowding of learners particularly in this era of 
covid-19 crisis. This could also prohibit the travelling of long distances. Moreover, there is a need to 
employ adequate teachers thus supply sufficient teaching materials. Conducting this study creates 
awareness that there are various factors which result in the ineffectiveness of education in rural primary 
schools. 
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THE ASSEMBLAGES OF RHIZOMATIC LEARNING OF ENGLISH OF 
SECONDARY SCHOOL STUDENTS  

Aida Kairienė, Natalija Mažeikienė 
Vytautas Magnus University (LITHUANIA)  

Abstract 
The branch of postmodernism is poststructuralism - in fact, it was called French poststructuralism, with 
the dominant philosophy being “68 philosophy” (Marshall, 2004). The article is based on 
poststructuralist representatives Deleuze and Guattari (2004) theoretical insights on rhizome and 
assemblage, which are presented in the "Thousand Plateaus". "There are only many multiplicities that 
make up a single assemblage operating in the same assemblage" (Deleuze and Guattari, 2004, p. 
34). It also appeals to other authors such as Manuel DeLanda (2016), who interprets the idea of the 
Deleuze and Guattari assemblages. Thus, the problem-related question arises: what are assemblages 
of rhizomatic learning? The aim of the research – to reveal the English learning assemblages of 
secondary school students based on the theoretical insights of the Deleuze and Guattari rhizomes in 
informal and non-formal learning contexts. A total of 8 interviews were conducted with twelfth-grade 
students. A semi-structured narrative interview according to Barkhuizen (2020) was conducted with 
each of them. Respondents were selected by targeted criterion selection (Patton, 1990) from two 
gymnasiums. Also, a cartographic method (Okada et al., 2014) was used to create rhizome maps. In 
order to distinguish assemblages’ peculiarities, the rhizomatic maps of two classes were constructed. 
The conducted thematic analysis allowed to disclose reading-listening, reading-writing, reading-
speaking, speaking-listening, listening-writing assemblages. It was noticed that students develop 
English through watching movies, music videos, or educational material with subtitles. Learning 
English through music allows you to learn new words, tenses, learning English from movies and their 
subtitles develop the phonetic subtleties of pronunciation. The scientific analysis revealed that 
rhizomatic learning develops through Deleuze and Guattari concepts: assemblage, becomings, etc. 
Comparing the narratives of a smaller town and larger town students, it was found that more English 
learning opportunities are created in the larger town. Students participate in a project as "Unifying 
power of arts" and other non-formal activities.  

Keywords: Rhizomatic learning, assamblages, rhizomatic map, English learning. 

1 INTRODUCTION  
The current international situation of the English language has been largely determined by 
globalization, especially over the past few decades. Today, we should already recognize English as a 
global language in which English is used for intercultural communication purposes. In today’s 
postmodern world, things are changing, constantly changing. Postmodernism is one of the most 
important epoch-making turning points in the history of human civilization, related to the transition from 
local histories of civilization to global metacivilization, i.e., from the eurocentric to the polycentric global 
vision of the world established in postmodernism (Andrijauskas, 2010). Our society is becoming a 
consumer society "after all, the consumer has endless spaces full of new points, and therefore 
extraordinary possibilities" (Bauman, 2011, p. 70-71), where the nature of freedom of consumption is 
determined by the socio-cultural system, and it is implemented on the basis of the creation of a market 
for trade and realization of all areas of human life (Rubavičius, 2010). In such a world, a person 
becomes not only a consumer, but also a traveler, a solver of complex "equations" of life, a discoverer.  
Mason (2019) believes that capitalism has connected millions of people, able to reach the full 
message of humanity with the flick of a finger. And has created a historically new subject of change for 
educated and connected people. As liberation from the grips of capitalism, the author predicts the 
emergence of postcapitalism. We can also see alternative relations in education. In the educational 
process, mass media are being introduced, artificial intelligence is being inculcated, postmodern new 
spaces are being built, and learning is becoming chaotic, students are learning from different places, 
connecting or creating their own personal learning network. During the learning process are 
increasingly encouraged to develop competencies of critical thinking, decision making, 
poststructuralism constructivism, divergent thinking. In addition to the usual concepts in education, the 
following concepts emerge as becoming, nomad, rhizome, deterritorialization and reterritorialization, in 
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"betweenness" and other concepts (Duoblienė, 2018). In the Britannica Encyclopedia, rhizome, also 
called creeping rootstalk, horizontal underground plant stem capable of producing the shoot 
and root systems of a new plant. Rhizomes are used to store starches and proteins and enable plants 
to perennate underground. Rhizomes are horizontally growing underground stems. Rhizomes are 
distinguished from roots in having nodes with reduced leaves. Rhizomes are horizontal, usually 
subterranean shoots with scale leaves and adventitious roots on the underside. Most rhizomes 
are perennial, sending up new shoots from the nodes and spreading the colony (Britannica 
Encyclopedia, https://www.britannica.com/science/rhizome). The metaphor of the rhizome was visually 
described by Deleuze and Guattari, who developed "moving" concepts. They first used this term in 
Kafka: Towards a Minor Literature (1975) when analyzing Kafka's work "The Cave", "The essence of 
this work is the rhizome, the cave" (Deleuze andGuattari, 1986, p. 3). The concept of rhizome was 
later discussed in the "Introduction to Rhizome" (1976) and in their book "A Thousand Plateaus: 
Capitalism and Schizophrenia" (2004). According to them, the rhizome is a derivative that has neither 
a beginning nor an end, but always has a middle from which it grows and develops (Deleuze and 
Guattari, 2004). We can equate this development of rhizome with nomadism. Nomads are members of 
a community, not having a clear direction, path, or ground. Such nomadism, without finding a 
permanent land, takes place in the immanent smooth plane called Deleuze and Guattari (2004) 
creates an unknown direction of deterritorialization “par excellence,” and when new land is found and 
established in it, or reterritorialization occurs upon return to the same land (Deleuze and Guattari, 
2004). According to the authors, the directions of deterritorialization are drawn by lines of flight. In 
such an immanent plane, also known as Deleuze and Guattari (2004) calls it "plane of the body 
without organs", changes take place, becoming created. According to Deleuze and Guattari (2004), 
becoming is the transition from quantitative (macro) to qualitative (micro) multiplicity. "Becoming – is 
not conformity or similarity, imitation or identification. Becoming does not occur in the imagination, 
even when the imagination reaches its highest cosmic or dynamic level, as in the work of Jung or 
Bachelard” (Deleuze and Guattari, 2004, p.238). On the other hand, Žukauskaitė analyzes in more 
detail the concept of Deleuze, Guattari becoming and, in her opinion, "Becoming is a specific state of 
movement and calm, speed and slowness, intensity flow" (Žukauskaitė, 2011, p. 117). The concept of 
individuation is used to better understand becoming. Individualization, as a process of becoming, 
allows to being both an exclusive and a part of the entirety (Duoblienė, 2018). Human becoming a 
beetle is described in detail in Kafka's "Metamorphosis". New rhizomes multiplicities overlap and form 
assemblages. Žukauskaitė (2011) delves into the concepts of Deleuze and Guattari, and notices that 
they call the plane of consistency a network or a sieve, and chaos does not always take place in it, 
here the merging of machine assemblages and multiplicities into the rhizome takes place. Deleuze 
and Guattari (2004) in his book "A Thousand Plateaus" describe in detail becoming a woman, 
becoming an animal, becoming a minority, becoming imperceptible, etc., and in his book "Anti-
Oedipus" describes territorial, despotic and capitalist machines. The state machine is not the only 
machine operating in the social field. In the opposite direction is the assemblage, a war machine, 
called by Deleuze and Guattari (Žukauskaitė, 2011). As can be seen, there is a variety of concepts 
that can manifest in different areas of learning. 

The philosophy of the research. The article draws on the theoretical insights of poststructuralist 
Deleuze and Guattari (2004) on rhizome and assemblage, which they presented in "The Thousand 
Plateaus". It also appeals to other authors such as the philosopher Manuel DeLanda (2016), who 
interprets the idea of Deleuze and Guattari assemblage. An assemblage is a derivation composed of 
multiplicities "There are only multiplicities of multiplicities forming a single assemblage, operating in 
the same assemblage: packs in masses and masses in packs" (Deleuze and Guattari, 2004, p. 34). 
The concept of assemblage is widely used in art, computer archeology, philosophy, in computer 
science. The concept of assemblage was first proposed by Johndan Johnson-Eilola (author of Cloud 
Computing) and Stuart Selber (2007) in the journal "Computers and Composition". Here, assemblage 
means a text that is first and foremost created from existing texts to solve writing or communication 
problems in a new context (Johnson-Eilola and Selber, 2007). Otherwise, assemblage is understood in 
art, here "assemblage" is a work created by attaching together cut or torn pieces of paper, newspaper 
clippings, photographies, pieces of clothes, fragments of wood, metal or other similar material, 
seashells, etc. (Seitz.,1961). And yet another assemblage is found in archeology, which is an 
assemblage of artifacts or ecofacts found together from the same place and time (Pearsall,2008), 
while architectural styles intertwining in architecture are overlapping assemblages. In philosophy, 
assemblages are a collection of heterogeneous parts that convey a certain collective character 
(Žukauskaitė, 2011). Assemblage elements can include sounds, gestures, signs, and more. Personas 
are entities or objects involved in the process of creating assemblages. Deleuze and Guattari (2004) 
assemblage is located between two layers, between the interstratum and the metastratum, i.e. the 
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plane of the "body without organs" of consistency. Manuel De Landa (2016) distinguishes out these 
features of assemblages: 1) assemblages have a fully contingent historical identity; 2) assemblages 
are always composed of heterogeneous components; 3) assemblages can become component parts 
of larger assemblages; 4) assemblages emerge from the interactions between their parts. Žukauskaitė 
(2011) emphasizes that Deleuze and Guattari distinguish between molar and molecular structures, 
which are also called macro- and micro-multiplicities The molar structure is defined by class, gender, 
race, nation, and at the molar level it is not a stable identity, movement, becoming. This means that 
the entirety consists not only of molar units but also of smaller molecular parts. Deleuze (1995) 
emphasizes that there is an experience that allows learning as a way of constructing new knowledge 
using cognition as well as enriched with emotions and desires, that is, by enabling “the creation of 
something new” (Deleuze, 1995). 

Deleuze and Guattari ideas in education. Rapidly Deleuze and Guattari’s (2004) ideas began to 
spread in education as well. The ideas of Deleuze and Guattari in education can be found in the works 
of Lithuanian professors Baranova and Duoblienė (2019) and in scientists’ works of Garbauskaitė 
Jakimovska (2018),Junutytė (2016). Duoblienė (2018) defines the participants of education as 
travelers who are not afraid to expand territories. Learners move in different directions, mostly 
horizontally, through natural development, although not necessarily, but abandoning vertical stature, 
namely traditional learning. The content of education expands, changes, merges with non-formal and 
informal education, taking into account the interests of the learner. Duoblienė and Baranova (2019) 
believe that the integration of cinema into the subject, its discussion with philosophical concepts, 
essay writing makes the lesson postmodern and encourages students' critical thinking. Garbauskaitė - 
Jakimovskaja (2018) describes the phenomena of non-formal learning according to Deleuze and 
Guattari (2004) concepts and emphasizes that rhizomatic learning can take many forms. Rhizomatic 
learning is learning that is not hierarchically organized, that is unsystematic, implemented in different 
forms, in different contexts, at different times (Garbauskaitė - Jakimovska, 2018). Junutytė (2016), 
presenting the insights of Deleuze describes a sense of art and music through the power of rhythm. 
Ideas of rhizomatic learning in language learning are more widely explored by foreign authors (Lian 
and Pineda, 2014; Semetsky, 2013; Waterhouse, 2011; Masny, 2011). Semetsky (2013) argues that 
learning cannot be based on the a priori principle, i.e. mechanical repetition, and encourages learning 
together. Lian, and Pineda (2014) constructs a personal learning network that is dynamic, open, and 
unpredictable, and suitable for language learning. Masny (2011) develops the theory of multiple 
literacy, which Waterhouse (2011) effectively applies to immigrant language learning by creating 
becomings. Thus, it can be assumed that learning takes place in the form of assemblages, which 
makes it rhizome-like. Rhizomatic learning is learning based on the metaphor of Deleuze and 
Guattari’s (2004) rhizome, which has a middle but no beginning or end, like a learning process 
(Cormier, 2011) that creates a dynamic, open, personal learning network, and is responsive to the 
needs of learners (Lian and Pineda, 2014). One of the first authors to describe rhizomatic learning in 
detail is David Cormier (2008), who integrates the concepts of rhizome, becoming, nomad, 
assemblage into learning based on the ideas of Deleuze, Guattari (2004) book of "a Thousand 
Plateaus: Capitalism and Schizophrenia". As a manifestation of rhizomatic learning, we can find when 
we are talking about distance learning (Bozkurt et al., 2016; Mackness and Bell, 2015), curriculum 
formation (Chan, 2011; Cormier, 2008), personal environment creation (Trang, 2016), learning through 
games (Sanford et al., 2011), the creation of becomings (Waterhouse, 2011). According to Cormier 
(2008), a curriculum is developed in real time in the learning process. It is a community that shapes 
the content of education, spontaneously shapes, constructs, and reconstructs, and responds 
rhizomatically to changing environmental conditions, and rhizomatic learning is applied to the learning 
process. The curriculum is designed to help students develop skills, and their “voice” is heard (Chan, 
2010). According to Sanford et al., (2011), rhizomatic learning is a complex learning to observe and 
recognize “reality”. The authors’ rhizomatic learning relate to learning through games that can be 
played online. Other authors (Bozkurt, 2016; Mackness and Bell, 2015) associate rhizomatic learning 
with Massively Open Online Courses (MOOC) where the learning course is widely available to anyone 
from anywhere in the world. Trang (2016) encourages students to create a "Do it yourself" website for 
learning purposes and use it in the learning process. Waterhouse (2011), draws on the theoretical 
insights of Deleuze and Guattari (2004) and reveals the peculiarities of immigrant language learning, 
cases of becoming a Canadian as" a nomadic invasion that takes away territories, opening up smooth 
space and enabling becoming ” (Waterhouse, 2011, p.271). 

Nomadism in English language learning. A language learning nomad is a learner whose goal is not 
to “integrate” into another culture, to be tied to one place and social norm, but to move freely, to be in 
transit in a constant process of becoming (Ros, 2016). Such a learner deviates from traditional 
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learning content and embarks on a personal journey. He is rhizoactive, can study while traveling 
abroad, interacting with peers from other countries or others. He creates lines of flight, and 
experiences various becomings. Such learning can lead to digital techno-nomadism, which is self-
contained and free, and which is sometimes characterized by burnout syndrome (Cook, 2020). 
Changes take place in the nomadic immanent plane - in nomadic pedagogy. 

Nomadic pedagogy draws attention to places and spaces, as well as dynamic forces that can 
influence and implement change. It is a practice of concept development. Deleuze's own philosophical 
work and his partnership with Guattari created new concepts: rhizome, assemblage, nomad, fold, body 
without organ, etc. Namely pedagogy - in art, science and philosophy - must educate us, respectively, 
by becoming able to feel, know and think: it is to create concepts. (Semetsky, 2008). As mentioned 
before, rhizomatic learning is learning based on the metaphor of Deleuze and Guattari’s (2004) 
rhizome, which has a middle but no beginning or end, like the learning process (Cormier, 2011) that 
creates a learner’s personal learning network for learning English (Lian and Pineda, 2014). Learning 
English is continuous learning that takes place all the time and is responsive to the ideas of lifelong 
learning. Rhizomatic learning is characterized by the concepts distinguished by Deleuze and Guattari 
(2004), innovation, personal networking. Thus, it is likely that students’ English learning may have a 
rhizome manifestation, so the problem-related question arises: what are assemblages of rhizomatic 
learning of secondary school students? 

Participants of the research. A total of 8 interviews were conducted with twelfth-grade students. 
Braun and Clarke (2013) indicate that 6-10 interviews are sufficient for thematic analysis. A semi-
structured narrative interview according to Barkhuizen (2020) was conducted with each of them. 
Respondents were selected by targeted criterion selection (Patton, 1990) from two gymnasiums: one 
12th grade English group of a smaller town students and the other 12th grade English language group 
of a larger town. Also, a cartographic method (Okada et al., 2014) was used to create rhizome maps. 
In order to distinguish assemblages’peculiarities, the rhizomatic maps of two classes were 
constructed.  
The research process. In a semi-structured narrative interview, participants were asked a key 
question: 1. How do you develop English language skills from grade 11 to the present? Participants 
also were asked clarifying questions during the narrative interview. Learners were asked to tell their 
English learning history in the most consistent sequence of events possible: English reading learning-
English writing learning - English listening learning - English speaking learning. The interview lasted 45 
min–1 h with each participant.  

2 METHODOLOGY 
The method of the research. The data collection method is a narrative semi-structured narrative 
interview (Wengraf, T. (2004). A narrative is an oral or written text that presents an individual’s (based 
on his or her own experience) story, history about chronologically related events (or actions) (Creswell, 
2007). Big stories must give way to small ones (Lyotard, 1993), i.e., students ’stories. According to 
Barkhuizen et al. (2014) narrative research is a particularly appropriate way to explore language 
teachers and learners in a social, historical, and cultural context in which the lives of teachers and 
learners are considered a priority (Barkhuizen et al., 2014, 11). Barkhuizen et al. (2014) note that 
language teaching / learning has this specificity: 1) stories about personal experiences; 2) stories 
about language teaching and learning experiences in the context of real or imagined daily life; 3) this 
includes aspects of narrator identity. Narrative data are collected according to Barkhuizen, (2020) a 
five-dimensional narrative interview. The first dimension is - narrative as a research object. Here, 
researchers focus on narrative features. The second dimension -stories as interaction. The third 
dimension is less research engagement. The fourth dimension - short narrative stories. Short stories 
(Barkhuizen, 2016) are characterized by the following features: 1) Tells about past or imagined future 
experiences. It tells what happened or will happen in the life of the narrator. 2) Stories are reflective, 
emotional beliefs related to experiences that take place at a particular time. 4) Stories embody 
“action”. Something in a story happens at a certain time. 5) Stories implicitly or explicitly indicate who 
participated in the action of the story (actors), when the action took place (time) and where it took 
place (place and space). The fifth dimension is narrative analysis - thematic analysis. Short stories are 
analyzed thematically in terms of their content, (Barkhuizen, 2020). Polkinghorne (1995) distinguishes 
two main types of narrative analysis, i.e analysis of narratives and narrative analysis. In this case, 
narratives are analyzed using the thematic analysis of Braun, Clarke (2006). A cartographic method 
(Okada, 2014) was also used to create rhizomatic maps. 
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3 RESULTS 
The conducted thematic analysis allowed to distinguish the assemblages of reading-listening, reading-
writing, reading-speaking, and speaking-listening, listening-writing. 

3.1 Reading-Listening Assemblages 
The research has shown that students mostly enjoy watching movies with English subtitles. An 
assemblage of reading - listening is formed in this activity. Films are about our lives, the present 
moment; films are not just stories but also dialogue with us, they test our values, boundaries, attitudes, 
and tolerance. Donaghy K. (2019) notes that in society there is an opportunity to capture moving 
images with digital cameras and mobile devices. Some films require philosophical reflection and 
discussion. The subtleties of Deleuzian film are widely discussed in the works of Baranova (2014), 
Duoblienė (2018), Žukauskaitė (2011). Duoblienė (2018) note that cinema helps to learn creativity, 
which is dictated by a visual movement that reflects a dialectical chronological sequence. Žukauskaitė 
(2011) believes that contemporary political cinema not only reflects the current stratification, but also 
connects different derivations and layers. Meanwhile, Baranova (2014,) notes that in film - philosophy, 
Deleuze does not use the concept of a body without organs. In film- philosophy, Deleuze returns to the 
pre-schizophrenic vision of the Artaud Theater of Cruelty, in which the main role is played not by body 
intensities but by body gesture. Students in both the city and town are watching Oscar-winning films 
towards simpler ones. "I think it's best to watch movies in English and it very develops vocabulary, I 
would especially advise watching movies that are usually on the tops, have won an Oscar, one of 
them a "Parasite" (P1). After all, Bong Joon-ho's film "Parasite" can be bravely called a minor cinema, 
because above all, during more than 90 years of the film award, a non-English-language film has been 
recognized as the best. There we can see the visual-time distinguished by Deleuze (2012), and visual 
movements that appear in the film as a tense time, and life - movement with rupture, which is provided 
by the movement of the camera; however, by choosing English subtitles, it is possible to learn English. 
A film like J. Demmes "The Silence of the Lambs" has won five Oscars. At the Cannes Film Festival, 
R. Polanski's "Pianist" won the main prize - "Golden Palm Branch", and was awarded 3 Oscars for 
best director, best actor, and best screenplay. "Now I watch “The Silence of the Lambs, The Pianist in 
English Now"in English only" (P.3). This student gradually came from watching English with subtitles 
to watching films in the original language, passed the exam for 100, so we can assume that watching 
films in English significantly contributed to the results of English achievements.Students also watch 
films as Lone Scherfig's "One Day", Nick Cassavetes "The Notebook" Lisa Azuela's "Lol", David 
Yates's according to J.K. Rowling's novel "Harry Potter"."My favourite genre of films are romantic films, 
I watched many of them. The most memorable film “One day“, but somehow I can no longer find it 
online. I watched so many of them, I still like "The Long Haul“, another "The Notebook" movie, very 
thoughtful, deep. There everything was there such a guy met a girl, they fell in love <…>. I've watched 
that movie "One Day" a few more times, maybe I've watched such an English movie "Lol" 5 or 6 more 
times, I don't know how here, just to call it. This is such a teen movie, with the idea, such a classic, 
and all kinds of dramatic love, that's what I liked very much too <…>" (P.8). Fragments of most 
narratives show that movies are watched several times. This leads to Deleuze’s (2004) idea of 
difference and repetition. The concept of difference Deleuze (2004) derives from Nietzsche’s idea of 
eternal return " It is the same here: the eternal return is indeed the Similar, repetition in the eternal 
return is indeed the Identical - but precisely the resemblance and the identity do not pre-exist the 
return of that which returns" (Deleuze, 1994, p. 300). Each repetition is unique, it is not a copy. 
Repeated viewing allows to understand not only English words but also phrases. Reading-listening 
assemblages manifest by watching music videos. Actually listening to Gorrilaz’s song “The Pink 
Phantom,” one can enjoy more than just listening when the essential phrases of a song appear in a 
vortex of animated characters. In addition, through the refrain "Long summer nights, Held you a long 
time, put your name in my rhyme " (Summer nights), it is possible to learn rhythmic English, and by 
delving into the lyrics of the song, also is possible to discover the phrasal verbs "put out", the 
sentences of the future continuous time "I'll be waiting for you on the other side" and others. Students 
use supporting measures, such as Google translator and search system.  

3.2 Reading-Writing Assemblages 
Reading-writing assemblages emphasize communication both with oneself and with others. Most 
reading - writing assemblage manifests itself in writing letters, playing computer games, reading 
various foreign news and writing comments, solving crossword puzzles. Klimova, B., Kacet, J. (2017) 
note that the use of computer games is a characteristic feature of current foreign language learning. 
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This creates many benefits, such as the use of the target language, greater involvement in playful 
activities, enhanced communication, and vocabulary development. On the other hand, there are some 
limitations, such as too much interactivity can trouble the acquisition of vocabulary and learning, not all 
games are useful for language learning. Fragments of student’s narratives reveal that they play a 
variety of games from games where a lot of people gather to logical ones. Students in both: in larger 
and in smaller towns, especially boys, play computer games. However, in English, there are more 
opportunities for larger town students to correspond with peers through nonformal activities "Anyway, I 
correspond with my peers, via Facebook, Instagram. I communicate, because especially when the 
Erasmus project "The Unifying Power of Arts" failed during the quarantine, we formed a group, we talk 
to the people from Erasmus virtually, we write and communicate through Zoom. When it was real, we 
went to Macedonia and there we met Turks, Romanians, and Croatians. That project is aimed at 
young people aged 15-18 from 5 countries who are engaged in learning activities, getting to know the 
cultures of other countries in different countries, such as cuisine, music, art, dance, history. We had to 
introduce the personalities who make their country famous, to discuss" (P.7). Thus, it can be assumed 
that larger town students are having more possibilities in non-formal activities. 

3.3 Speaking-Listening Assemblages 
One of the four language skills in learning English is speaking skills, which are the first and the main 
form of communication. Information obtained, understood in speaking or discourse than in writing. 
Speaking is a vital activity. Researching students’ narratives reveal that speaking and listening skills 
are improved by playing computer games. Technologies such as video games and highly miniature 
screens seem crucial in creating current forms of "privacy". Video game culture is very focused on the 
individual struggle and unearthly war. Here are Hightech technologies of maximum mobility and great 
exchanges (Haraway, 2000). Students fast understood the essence of these technologies." "And there 
was a game - virtual reality lives, it's an English server, it won't run without English, it plays situations, 
the police stop, ask for a document in English, have to answer in English or you have to communicate 
in English while working as a salesman, you have to practice such a thing, there is a need to talk 
"(P.5). Also language learning through traveling. "Traveling encourages you not to be mistaken and 
able to express yourself, although it will not be very smooth, because if you speak with a slight stutter 
and hesitate, it will be difficult for the interlocutor to understand. I become braver, and for me it easier, 
an important breakthrough occurred. I have visited Sweden, England, France, Germany, the Czech 
Republic, Latvia, Poland” (P.3.). This shows that students develop speaking skills through playing 
games, or travelling.  

3.4 Reading-Speaking Asamblages 
Reading-speaking assemblages occur when a book is read and discussed. The students really 
enjoyed the teacher’s non-formal educational activities when they were able to read and discuss works 
of fiction. Some students are loyal to minor literature and miss Mellville's "Moby Dick" readings. 
“Reading fiction is not obligatory with us, but as far as I can remember the teacher had a module, we 
read Moby Dick, Sherlock Holmes" (P7). Students apprehend that reading fiction is no longer available 
in some schools. Deleuze and Guattari the term "minor literature" seems to refer to "minority" 
literature. Although Herman Mellville was American, his life was quite nomadic. He was also a bank 
employee, a farmer, a local school teacher, also worked on a whaling ship, his nomadic way of living 
allowed him to live for six months in the Taipi tribe, one of the "minor" personalities who experienced 
such a life. There are also spaces in the literature. Mellville’s Mobi Dick fights at sea - in a smooth 
space. The action takes place not only on the deck of the ship, when one is confronted with the ocean, 
yet the narrow line of the extinct shore horizon is replaced by the breadth of the ocean and sky, and 
man is left free to reflect on everything. The situation is similar in game theory, where the action of 
smooth space Go presupposes a striated chess space. Other students are faithful to the Great 
Literature, i.e. Shakespeare classics, “I like such older times, maybe some kind of Shakespeare hero, 
drama. Even Hamlet ... in English” (P2). "<...> I recommend Shakespeare's Sonnets" (P1). This shows 
that in nonformal activities, students sometimes read both American and English literature. 

3.5 Listening-Writing Assemblages 
Listening-writing assemblages occur in communicating with peers through social networks, playing 
computer games. "I use Skype, where I can talk and write. I like to talk to others about feelings in 
English. Both at school and elsewhere, and online with friends” (P.3). Listening, reading, writing, and 
speaking English can be learned from Youtube. Alhamami, M. (2013). highlights 5 Youtube 
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characteristics that encourage learning English, i.e: a) video characteristics (sound quality and video 
quality); b) attractiveness; c) clarity); d) reaction; e) content. “Through Youtube, I sometimes read and 
listen to English-specific - educational lessons, but in reality, I learn English programming through 
Youtube. I learn to program in several languages, i. sequential functional chart (SFC) programming 
language, Python, C ++ since school. Quite interesting, needed. There are also those Entertainments 
on Youtube that I am sending videos just for fun" (P.7). Obviously, the student does a lot of 
programming, also reads information about programming in English, and do programming tasks after 
reading. In addition, the entertainment is watched on Youtube for pleasure, usually with subtitles. 
According to Deleuze and Guattari (2004) pleasure is the affection of a person or subject; it is the only 
way for individuals to "find themselves" in a process of desire that transcends them; pleasures, even 
the most artificial ones, are reterritorialization. In this case, the student leaves the English 
programming learning area, and through new flight lines, watch entertainments, dominated by the 
already leisure English language enjoyment of the machine operation principle. 

3.6 Rhizomatic Maps of Secondary School Students 
Due to the fact, that rhizomatic learning is related to a person’s learning network, rhizomatic maps 
were drawn for x and y gymnasiums students. Rhizomatic maps of Deleuze and Guattari (2004) are 
characterized by rhizome principles: connection and heterogeneity, multiplicity, a signifying rupture, 
cartography, and decalcomania, i.e. when the original art image is transferred to another surface. The 
first and second principles are connection and heterogeneity, which means that any point in the 
rhizome can be connected to any other point. The third principle is multiplicity, which means that the 
rhizome is made up of multiplicities. The principle of rupture means that the rhizome can be broken, 
interrupted at any point, and restart from the old or new line. The principles of decalcomania and 
cartography mean that the rhizome is creating its own map. This map maintains connectivity and 
heterogeneity, e.g. if a student watches movies, then the movies he watches are connected to 
watching movies. The rhizomatic map of students is multifaceted, made up of assemblages of various 
English language skills that lead to becoming a google diver, becoming audio-man, and more. The 
principle of rupture is revealed when students start one activity and continue or discontinue it after an 
interruption. The principle of cartography allows to create a map, and decalcomania to depict it. Thus, 
it can be assumed that informal and non-formal English language learning creates a rhizomatic 
learning network. 

 
Figure 1. Rhizomatic map of secondary school students in X school.  

The rhizomatic map of school X shows the principles of connection and heterogeneity. Every activity of 
the English language is connected. The rhizome map has many multiplicities. Reading-writing skills 
consist of reading-writing assemblages, the reading-writing point indicates that student’s 
correspondence in English with peers from Lithuania and other countries. Students read and listen to 
BBC, CNN news, speak and listen to when they travelling. No rupture lines have been identified. The 
principle of cartography is manifested in the fact that the map is created, and decalcomania is 
expressed in the fact that this map can be shown interactively. The rhizomatic map of school X shows 
that in this school, students listen to a lot of English music, listen to various groups such as Queen, 
Sinatra, and Linken park fan (becoming an audioman) plans to study the music industry in Scotland. 
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Shakespeare’s works have been read by students. Loop reading, becoming an audio-man, manifests 
itself as essential features of rhizomatic learning. 

 
Figure 2. Rhizomatic map of secondary school students in Y school. 

The rhizomatic map of school Y shows the principles of connectivity and heterogeneity. As can be 
seen, the ability to read-listen consists of watching movies with subtitles. Students watch a lot of 
movies like "Inception", "Lucifer", "The Shawshank Redemption", "Notebook", "Lol". In addition, there 
are students who develop their listening and writing skills by learning programming. This map is 
multifaceted, e.g. students travel a lot, so the listening-speaking assemblage manifests students learn 
English by traveling through non - formal activities around different countries and talking to foreign 
people. No rupture lines have been identified. The principle of cartography is manifested in the fact 
that the map is created, and decalcomania is expressed in the fact that this map can be shown 
interactively. Writing –reading is developed through correspondence with English speakers and, in 
particular, through participation in projects such as "The Unifying Power of the Arts". Comparing the 
data of the research of students of smaller towns and larger towns, it was found that students of larger 
towns participate in project activities and non-formal education activities. Students from both schools 
watch movies and listen to music. The spectrum of films and music is very similar, but students of a 
larger town listen to science, technology shows in English, while students in smaller towns sometimes 
read and listen to BBC, CNN news.  

4 CONCLUSIONS 
1 A thematic analysis disclosed reading-listening, reading-writing, speaking-listening, reading-

speaking, listening-writing assemblages.  
2 The analysis of the reading-listening assemblages revealed, that students develop English 

through watching movies, music videos, or educational material with subtitles. Learning English 
through music allows you to learn new words, tenses, and learning English from movies and 
their subtitles develop the phonetic subtleties of pronunciation. 

3 The analysis of reading-writing assemblages disclosed that students correspond with their peers 
from Lithuania and other countries. This develops networking by being "in betweenness".  

4 The analyses of speaking-listening assemblages disclosed that students develop their English 
language skills on trips, talking with peers, broadcasting their programs, and playing computer 
games. The game of virtual reality creates becoming a virtual and a travel-becoming a traveller. 

5 The analyses of reading-speaking assemblages disclosed that student develop English 
language skills by reading fiction and playing computer games. Students read only a few books 
in English per year. Exposed by "pleasure" machine they choose to listen to audio books, and 
exposed by "traditional" teaching machines choose Lithuanian books from the obligatory 
bibliography. 
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6 The analyses of listening-writing assemblages disclosed students develop English language 
skills by communicating with peers through social networks, playing computer games, learning 
through Youtube. 

7 Comparing the narratives of a smaller town and larger town students, it can be assumed that 
more English learning opportunities are created in the larger town. Students participate in 
project activities, non-formal educational activities. 

8 In order to produce the functioning of the English language learning machine, a favourable 
micropolitics that initiates molecular change through a free learning paradigm is needed. 
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NAZARÉ IMMERSIVE/ NAZARÉ IMERSIVA: IMMERSIVE MEDIA AS A
TOOL TO ENGAGE YOUNG PEOPLE IN CRITICAL THINKING

C. Quico

University Lusófona (PORTUGAL)

Abstract

"To revisit and recreate representations of the past to think critically about the present and, finally, to
speculate on and shape the future": These are the main goals of the transdisciplinary exploratory project
"Nazaré Imersiva”/ "Nazaré Immersive", in which immersive media experiences were developed and
evaluated, being inspired by Nazaré - a coastal town located in central Portugal.

Based on the remediation of stereoscopic photographs of Nazaré from early XX century, the project
team produced and demonstrated a package of analogue and digital materials, such as printed cards of
stereoscopic photos, a 360º virtual reality (VR) video, a low-cost dome for shared VR experiences, a
mobile application and a responsive website http://nazareimersiva.ulusofona.pt .
Among its major objectives, this project aimed to build bridges between the tradition of stereoscopic
photography and the innovation of 360º VR videos. The main piece of content is a 5-minute 360º VR
video, which can be succinctly described as a time-travel experience taking place at Nazaré, covering
200 years. The 360º VR video starts in 1920, by displaying a poetic recreation of Nazaré based on the
stereoscopic photos of Álvaro Laborinho, taken from 1913 until 1930. Then, the video jumps to 2020,
showing Nazaré main beach and Praia do Norte as they are today. The video finishes off in 2120 by
displaying a dystopic future, in which Nazaré is overpolluted, overurbanized and overtouristified.
However, the last seconds of the video present an alternative future to this dystopia, concluding with a
hopeful scenario, rather than a grim scenario.

To evaluate different ways of experiencing VR - analogue and digital, individual and shared, linear and
interactive - is among the specific objectives of this project. During the first public demonstration of the
project, which took place in University Lusófona’s library atrium during 29 October to 4 November 2020
in the realm of the second muSEAum conference, about 120 undergraduate students from this university
were asked to experience and then to evaluate this demonstration, replying to a quantitative survey
online (n=112), plus providing a written report in free format (n=74). 

In this paper, besides describing the project in detail, the main findings from this evaluation are to be
presented, namely, the overall satisfaction with the experience, the specific evaluation of each of the
main components displayed during the first demo. Also to be presented are the main themes and topics
which were drawn from the comments and suggestions provided by the participants, which include
technical and experiential improvements, as well as reflections on the issues raised by the project, such
as pollution, climate change and touristification. 

"Nazaré Imersiva”/ "Nazaré Immersive" may be considered as project that contributes towards the
promotion of Nazaré’s cultural and natural heritage in an innovative way, building bridges between
traditional and contemporary representation technologies. Furthermore, the project also addresses
current issues such as overpollution and touristification, challenging its participants to speculate about
possible scenarios for Nazaré – the same it is to say, for other similar coastal towns in Portugal – and
even abroad.

Keywords: Immersive media, virtual reality, emerging technologies, critical thinking, natural and cultural
heritage.
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GOOD INTENTIONS WITH PROBLEMATIC OUTCOMES: CHANGING A
GRADING POLICY IN RESPONSE TO A PANDEMIC

W. Morrison

Bowling Green State University (UNITED STATES)

Abstract

In the Spring of 2020, in response to the Covid-19 pandemic, the university suspended face-to-face
instruction and moved all courses to an on-line platform. At the same time, administration announced
modifications to the university wide grading policy. In part, the modified policy states: 
- All undergraduate and graduate students will be allowed to convert any or all courses, not yet
completed, to the S/U/NC (Satisfactory/Unsatisfactory/No Credit) grading option for Spring Semester
2020.
- Any course that the student receives a C or higher in may be converted to an “S” and will count toward
their degree, regardless of current department, college or University requirements. 
(https://www.bgsu.edu/covid19/updates-for-the-community/03-26-2020.html)

The policy, beginning Spring semester of 2020, continued through Summer and Fall 2020 semesters
and is currently being considered for the Spring 2021 semester. Prior to this announced modification,
students were limited in the number of S/U/NC courses they could take towards graduation and
individual colleges and departments were able to designate specific courses that had to be taken for a
letter grade. The modified policy announced by the university supersedes any/all college and department
policies. While faculty overwhelmingly supported the modification when first proposed, potentially in its’
fourth semester, faculty support has begun to waiver as immediate and long-term issues have become
apparent.

Immediate and long-term issues resulting from the modified grading policy to be discussed in this
presentation include: (1) students not participating, attending and completing assignments once enough
points have been earned to receive a grade of “S”, (2) students completing one-quarter to one-third of
their major course of study with grades of an “S”, (3) grade point averages (GPA) used for entrance into
programs, continuation in a program and graduation from a program may not reflect a student’s
knowledge/mastery of the content, (4) difficulty in evaluating mastery of content in core courses with no
specific letter grade being awarded (5) evaluation for scholarship awards and graduation with honors,
and (6) future admissions to graduate/professional programs.

Keywords: Covid-19, policy change, grading.
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MCM@HOME: A CONCEPT FOR TEACHING AND LEARNING 
MATHEMATICS DURING THE CORONA CRISIS 

S. Barlovits, M. Ludwig 
Goethe University Frankfurt (GERMANY) 

Abstract 
The school lockdown due to the Corona pandemic is perceived as a major challenge by teachers, 
students and parents. The shift of teaching from the classroom to the children’s rooms results in a 
massive change in the organization of learning. With a view to the Corona situation in Germany and 
based on empirical studies on the German school situation, four major issues of distance learning are 
derived: the technical, social-organizational, didactical and content-related challenge due the distance 
education are taken into consideration.  

Several studies show that these problems are exacerbated by asynchronous distance learning formats, 
which has been predominant in Germany since spring 2020. Therefore, and based on the identified needs 
for teaching and learning during the school closure, the MathCityMap@home concept [MCM@home] is 
presented as a promising tool for synchronous distance learning in mathematics education. MCM@home 
is based on the outdoor learning platform MathCityMap and adapts this system for distance learning 
settings. In MCM@home, students work on digital learning paths and can thereby retrieve hints or a 
sample solution on demand. To access these learning paths, students only need a smartphone with 
internet connection and the installed MathCityMap app (free of costs; no registration required). Within the 
feature “Digital Classroom”, the teacher is enabled to monitor the students’ progress in real time and 
provide specific support and feedback to the learners via chat (text, voice message or photo).  

MCM@home was piloted during the lockdown in spring 2020 and has been used for digital math lessons 
in distance learning settings in several European countries. With regard to the theoretical considerations, 
both the benefits of MCM@home and its limitations are discussed. Finally, an outlook on the upcoming 
advancement of the concept is given. Within the Erasmus+ Strategic Partnership ASYMPTOTE (2021-
2023), MCM@home will be further developed as a stand-alone learning platform and supplemented 
with adaptivity and learning analytics functions. 

Keywords: Distance Learning, Learning App, Learning Platform, MathCityMap, MCM@home.  

1 TEACHING AND LEARNING DURING CORONA CRISIS 
Due to Corona pandemic in March 2020, the educational situation in Germany, as in most European 
countries, completely changed. Instead of learning at the same place, namely the classroom, the 
learning is relocated to the children’s rooms. Since distance learning in Germany during Corona is 
mostly conducted asynchronously (spring 2020: [1]; begin of 2021: [2]), according to the space-time 
matrix [3], not only the place of learning but also the time of learning is changed. Furthermore, the time 
spend by German students on school-related work decreases by nearly four (spring 2020) respectively 
three hours per day (begin of 2021) during Corona crisis [2]. In the context of this massive shift from the 
familiar school setting to distance learning, empirical studies report the following challenges. 
From a technical perspective, the availability and the easy handling of digital media can be seen as criteria 
for using a tool for distance learning purposes. Even in Germany, where full equipment of smartphones 
and computers per household is given [4], the availability of digital tools has been reported as one issue 
for the reorganization of learning at home [5]. Besides the availability, the media competence of teachers 
and learners as well as the easy use and handling of the tools can be seen as further criteria for choosing 
a software [5; 6].   
The loss of the familiar school structures also leads to a social-organizational challenge. The students 
perceive a lack of personal contact [5; 6], leading to a feeling of social isolation, psychological stress and 
helplessness by the current situation [7]. Apart from this emotional side, it is feared that distance learning 
increases social inequality [5], since under-achieving students and children from families with a lower 
social status report more problems within distance education [2] and have less access to digital tools (see 
digital divide, [8]). For these reasons, the development of inclusive forms for distance learning with respect 
to social difficulties is named as one main challenge for distance education [9]. Further, the need for self-
structuring of learning can be assumed as another challenge [6; 10]. 
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From a didactical point of view, the diagnosis and individual support are perceived as major inherit issue 
of the distance learning by both teachers [6] and students [10]. In addition, from the perspective of 
formative assessment, possibilities for student-to-student assessment are required [9]. Further, new 
approaches to summative assessment are needed considering the current situation [9]. 

From a content-related perspective, it is reported that distance education during Corona results in 
lowering the mathematical level [9] due to a more common use of reproduction or computational tasks 
as well as tasks for repetition [6]. As a result, the school material is not covered as deeply and 
comprehensively as it would be done in the classroom. This leads to the assumption that distance 
education in Germany results in a loss of learning time which could not compensated yet [2]. 

2 TEACHING & LEARNING WITHIN MCM@HOME 
In the second section, MathCityMap@home [MCM@home] is sketched. It is an approach to deal with 
the described challenges. Since the concept is based on the MathCityMap system, the latter is 
introduced at first, followed by MCM@home. 

2.1 The MathCityMap System 
MathCityMap was originally developed for conducting mathematics education outdoors. The system 
follows the idea of so-called math trails: a math trail “is a walk to discover mathematics” [11]. By walking 
a predefined route, students work on realistic mathematical tasks [11].  

This outdoor mathematics situation can be supported by a smartphone app. By the help of the 
MathCityMap app, the students are guided to the location of the task, receive the task formulation and 
can access stepped hints on demand. Furthermore, they receive an immediate feedback and can 
compare their task solving process with a sample solution [12]. Besides the app, the MathCityMap 
system offers a web portal for teachers. Here, teachers can select already existing math trails or – in 
the role as authors – create own outdoor tasks and math trails for their classes. 

 
Figure 1. Representation of the outdoor task Ping Pong Table in the MathCityMap app with task definition, 

stepped hints, answer validation and sample solution (from left to right). 

2.2 Setting up the MCM@home Concept for Distance Learning 
The massive change of the school setting due to Corona pandemic has been perceived as major 
challenge since spring 2020. To offer a technical low-barrier tool for distance learning purposes, the 
MCM@home concept is developed.  

Although MCM@home is technically based on the MathCityMap system, learning within the system 
differs from the originally intended use of MathCityMap (Tab. 1). Instead of using it for mathematical 
outdoor learning, MCM@home uses the app for the purpose of distance learning at home. Hereby, the 
students work independently and autonomously at home. All necessary information for solving the task 
is given. Contrary, by running a math trail, students work together outdoors in small groups and work on 

1589



 

 

tasks which can be only solved at this specific location since activities such as counting or measuring of 
local objects are required.  

Within MCM@home, the setting is changed from outdoor math trails to an indoor digital learning paths: 
A learning path is an internet-based learning environment offering a pre-structured sequence of tasks. 
It enables students to work autonomously through the given learning topic [13]. Analogous to 
MathCityMap, the students can invoke the task formulation, hints, sample solution and receive a 
systemic feedback on their solution by working on a MCM@home learning path.  

Table 1. Comparing the schoolish setting of using MathCityMap and MCM@home. 

Category MathCityMap MCM@home 

Aim Mathematical outdoor learning Mathematical distance learning 

Form Group work Single work 

Place Stationary Location-independent 

Activity Measuring & calculating Calculating 

Setting Math trails Digital learning paths 

2.3 Perspectives on the MCM@home Concept 
To conduct math lessons within the MCM@home concept, teachers can either to select an already 
existing digital learning path or create their own learning paths. In the following, the process of creating 
tasks and learning paths is described (view of authors). Subsequently, the MCM@home concept is 
described from the view of learners and teachers. 

2.3.1 Perspective of Teachers: Creation of Learning Paths 
To create a MCM@home learning path, several self-created or publicly available tasks are selected in 
the MathCityMap web portal (https://mathcitymap.eu/) and combined to a digital learning path. On the 
one hand, the learning path can cover a wide range of different topics to aim at a broad revision of 
learning. On the other hand, all tasks of the learning path can also be related to one single topic (theme-
based learning path). 

For the creation of tasks, teachers simply need to fill in a predefined form in the web portal, containing 
the task formulation, hints and a sample solution as well as a task image. Since the system offers 
different answer formats (e.g. exact value, interval, vector), teachers can create ‘classic’ computational 
tasks, applied tasks or tasks for modelling and problem solving. Furthermore, it is possible to create 
quizzes and cloze texts. 

 
Figure 2. Transfer of the outdoor task Ping Pong Table into a MCM@home task, structuring by subtasks 

including stepped hints, answer validation and sample solution (from left to right). 

1590



 

 

This wide range of answering formats also allows users to easily transfer MathCityMap outdoor tasks to 
MCM@home in two steps: Firstly, the MathCityMap outdoor task can be copied. Thereby all entries of 
the task formular are maintained. Secondly, necessary measuring data for solving the outdoor task are 
given in the text or the picture. By adding them, the students can work on these applied tasks indoors. 
Fig. 2, left side, shows the transfer of the upper presented outdoor task for the purpose of distance 
learning. 

To allow students working autonomously on their own level, authors can optionally structure tasks into 
subtasks. Depending on their individual level, learners can decide whether they want to work on the task 
at a whole or, if necessary, work on subtasks to solve the given problem. The MCM@home concept 
thus offers the possibility for lower-performing learners to work on the task at their own level and receive 
stronger step-by-step guidance. Fig. 2, right side, shows the use of subtasks.  

2.3.2 Perspective of Learners 
To access the digital learning path, which was selected or created by their teacher, students enter the 
code of the learning path into the MathCityMap app. The app guides the learners through the digital 
learning path, shows tasks and validates the students’ entered solutions. In addition, students can 
invoke up to three stepped hints per task on demand (text, image or video) and compare their solution 
with the sample solution. Furthermore, a shallow gamification is implemented: students receive up to 
100 points depending on the quality of their entered solution. Within the optional mode “Leaderboard”, 
a competitive character can be added to the learning path [12].  

Besides the described – asynchronous – features, namely stepped hints, answer validation and sample 
solution as well as subtasks, MCM@home offers the possibility for the synchronous support of the 
learners. Within using the online feature “Digital Classroom”, students can ask their teacher for individual 
support via chat [14]. As the chat allows not only to send text message but also to send pictures and 
audio messages, students can, for example, sketch their current solution progress. On this base, 
teachers can easily give individual advise to the learner. 

2.3.3 Perspective of Teachers: Monitoring of Learning Progress 
The feature “Digital Classroom” is a monitoring tool. In addition to the chat, an overview on class level 
and on individual level (e-portfolio) is provided: On class level, teachers can observe the working 
progress of all students in real time at a glance. On an individual level, teachers can retrace the students’ 
working progress by a look on the e-portfolio where all made app interactions, e.g. entered solution or 
use of hints, are stored [15]. 

Overall, the “Digital Classroom” enables teachers firstly to monitor the students’ working progress at 
class level, secondly to monitor them on individual level in the e-portfolio and therefore provide individual 
diagnostics. Thirdly, the interaction of learners and teachers via chat is enabled. For a detailed analysis 
of the “Digital Classroom” within MCM@home see [14]. 

3 ANALYSIS OF THE MCM@HOME CONCEPT 
After describing MCM@home, we analyse how this concept addresses the identified needs of distance 
learning situations from both, a theoretical and an empirical point of view. Therefore, the following two 
research questions should be answered: 

1 Theoretical perspective: To what extent does the MCM@home concept address the identified 
requirements for distance education due to Corona pandemic? 

2 Empirical perspective: In how far is the MCM@home concept used for distance learning during 
the Corona crisis? 

3.1 Theoretical Analysis of the MCM@home Concept 
In the first section, we identify four challenges for distance learning, namely the (i) technical, (ii) social-
organisational, (iii) didactical, and (iv) content-related challenge. With reference to the previous section, we 
analyse if and how the requirements for distance education are addressed by the MCM@home concept.  

(i) For a technical point of view, the availability [5] and a user-friendly handling [5; 6] are reported as 
conditions for a digital tool in distance education. For the MCM@home concept, the availability is clearly 
given: the students only need a smartphone with active internet connection and the installed 
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MathCityMap app to participate in lessons conducted with MCM@home. Since several studies reports 
nearly all German students [4] respectively of European learners [16] have access to a smartphone, a 
participation for most students in online learning within MCM@home seems to be possible. In addition, 
the MathCityMap app is free of costs and advertisement and further in line with the requirements of data 
protection in the European Union (GPDR).  

With regards to the user-friendliness, half of the German mathematics teacher reported the media 
competencies of themselves or their learners as an issue of distance learning [6]. However, since 
students are familiar in using their smartphone, it can be assumed that learning within the MCM@home 
concept is a lower barrier for learners than learning with computer programs. In view of the user-
friendliness of MCM@home for teachers, the participation in teacher trainings on the use of the web 
portal and the creation of learning paths is recommended [14; further see 3.2.2]. 

(ii) With respect to the social-organizational challenge, we identify the loss of familiar structure [5; 6], the 
lack of personal contact [5; 6], the need of self-structing the learning process [6; 10] and the fear of 
increasing social inequality [2; 5; 10] as well as emotional issues of distance education [7] as inherit 
problems of the teaching and learning in distance. Of course, the MCM@home concept itself cannot 
solve the described emotional burdens of Corona crisis. Nevertheless, it can at least partly contribute to 
personal contact in these times: as a chat is implemented in the feature “Digital Classroom”, teachers 
and students can directly communicate. By analysing chat messages of MCM@home lessons, it can be 
observed that nearly 20 % of the chat messages aimed at personal communication between student 
and teachers [14]. Contrary, a mode for collaborative work is not available at the moment, so that 
students cannot directly communicate among each other in the “Digital Classroom” as suggested in [9]. 
For this reason, we emphasize the use of video conferences for debriefing the MCM@home session in 
class. Referring to the loss of familiar school structures [5; 6] and the issue of self-structuring [6, 10], 
MCM@home can help to set up structures for distance education: Firstly, the digital learning path itself 
is a pre-structed learning environment [13]. Secondly, since the students work synchronously on 
MCM@home learning paths in order to receive a direct and personal feedback and support from their 
teacher via chat, MCM@home can help to structure learning time.  

Finally, the fear of increasing social inequality [2; 5; 10] – containing both, a sociological and a technical 
component – is referred to the social-organizational challenge. In view of technical equipment, the cost-
free app-based concept, as already stated, is low-barriered for participating in distance education. 
Therefore, the fear of the so-called digital divide [8] is addressed. From the sociological point of view, 
upper-performing students and students from families with academic parents report less learning 
problems than their classmates [2]. This, of course, cannot be directly addressed by a system, even if 
MCM@home provides hints, a sample solution, immediate answer validation and the opportunity to 
directly get support from the teacher. 

(iii) Further, the distance learning situation sets up new requirements for mathematics didactics in the 
sense of formative and summative assessment [9]. The formative assessment can, on one hand, further 
be examined in the sense of assessment by the teacher, e.g. the challenge of diagnosis and individual 
support [6]. Within the feature “Digital Classroom”, MCM@home offers teachers the opportunity to 
directly monitor the students’ working progress on both, an individual and class level, in real time. 
Besides this possibility for diagnosis, the chat function enables teachers to give their students individual 
support. Therefore, from the teacher’s perspective, MCM@home fulfils the identified needs for distance 
learning tools for a single event. However, on the other hand, formative assessment from student to 
student is emphasized [9]. As MathCityMap@home does not allow a direct interaction between students 
or offers a mode for collaborative work at this time, it does not meet this identified requirement of 
distance education. Also, the MCM@home system does not aim at conducting forms of summative 
assessment, e.g. in the sense of a test mode or long-term analysis, but at practicing, deepening or the 
revision of mathematical school topics. 

(iv) From a content-related perspective, the reduce of mathematical level by focusing on reproduction 
or computational tasks as well as tasks for repetition during Corona crisis is reported [6; 9]. As described, 
the system offers the theoretical possibility to create tasks from ‘classic’ computational tasks up to 
complex modeling or problem solving tasks. However, with reference to [14], it can empirically be shown 
that teachers tend to create easy computational tasks which again shows the need of teacher trainings 
for using a digital tool. Whether MCM@home addresses the demand of a broad availability of curricular-
connected learning material ready for use [6], is discussed in the empirical section (see 3.2.3). An 
overview of the identified challenges is presented in Tab 2. 
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Table 2. Analysis of the MCM@home concept in view of the challenges of distance learning. 

Challenge Specification Addressed by MCM@home 
Technical Availability of digital tools Device: Broad availability of smartphones 

App: Cost-free, add-free, GPDR-conform 
Handling Learners: user-friendliness given by smartphone app 

Teachers: recommendation for participating in teacher trainings 
Social-
organizational 

Loss of familiar school structure Synchronous teaching & learning 
Self-structuring of learning progress  Digital learning path as pre-structured learning environment 
Lack of personal contact Chat function for interaction between student & teacher 
Emotional issues - 
Increasing social inequality Technical: cost-free smartphone app 

Sociological: - 
Didactical Formative assessment By the teacher: Diagnosis & individual support within the 

“Digital Classroom” 
From student to student: - 

Summative assessment - 
Content-
related 

Focus on repetition & reproduction Possibility to create computational, applied, modeling or 
problem solving tasks 

Availability of materials See 3.2.3 

3.2 Empirical Analysis of the MCM@home Concept 
The previous analysis from a theoretical perspective shows that the MCM@home concept generally meets 
the identified requirements of distance education. In other words: From a mathematical didactical point of 
view, MCM@home appears to be an appropriate and promising approach to deal with the Corona situation.  

In the following, the real use of MCM@home is analysed. From a student-centred perspective, the use 
of the asynchronous elements (hints, sample solution) and of the chat as synchronous element of 
MCM@home is discussed in [14]. In this paper, we take a system-centred perspective and focus on the 
use of MCM@home in general and its use in Slovakia and Germany in particular. 

3.2.1 Use of MCM@home Learning Paths 
Within MCM@home, teacher have the ability to create own tasks and digital learning paths considering 
the needs of their classes. By default, these learning paths remain in a private view and are not published 
in the web portal, i.e. they are not visible other users. Due to this private view, no final statement can be 
made about the number of created digital learning paths and their use (number of downloads to the 
MathCityMap app).  

Nevertheless, in order to analyse the use of MCM@home in school settings, we examine the number 
of downloads from 58 learning paths which have been created by MathCityMap experts since spring 
2020. These learning paths are listed on the MathCityMap website and thus publicly useable. An 
overview about their use sorted by language is given in Tab. 3.   

Table 3. Downloads of MCM@home digital learning paths by April 30, 2021. 

Language Number Downloads Downloads/Path 
English 3 165 55.0 
German 24 1475 61.5 
Italian 2 128 64.0 
Spanish 7 270 38.6 
Portuguese 4 65 16.3 
Slovak 15 1558 103.9 
Indonesian 1 28 28.0 
Total 56 3689 65.9 
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The 56 digital learning paths were downloaded 3689 times which results in average downloads of 65.9 
downloads per path. They are offered in seven different languages. The number of paths per language 
and the downloads per learning path differ enormously between the languages: While only one path is 
offered in Indonesian (28 downloads), 15 digital learning paths are available in Slovak (1558 downloads) 
and 24 in German (1475 downloads). In addition, a wide range on average downloads can be 
investigated: Whereas the four Portuguese learning paths are downloaded only around 16 times on 
average, the fifteen Slovakian paths have been downloaded on average 104 times to a mobile device.  

From this initial analysis, three hypotheses can be drawn: Firstly, there are obviously broad differences 
in the usage of MCM@home depending to the language of the digital learning path. Secondly, the 
number of downloads in Slovak and German can be interpreted as a successful start of the system’s 
dissemination. The other way around, even in Germany and Slovakia, the number of downloads per 
learning path are relatively small, allowing only two or three classes per learning path to conduct the 
math lesson with MCM@home. Based on this impression, we want to further look at Slovakia and 
Germany to identify basic conditions for the use of MCM@home. 

3.2.2 MCM@home in Slovakia & Germany 
In Slovakia, MCM@home is both used for teacher education as in teacher practice. The learning paths 
were created and tested by 75 university students to prepare material for schools. The testing of these 
learning paths, which aim at the repetition of already learned topics within applied tasks, clarifies around 
100 downloads. The tested digital learning paths were used by university members for teaching around 
300 students on lower and upper secondary level. In addition, these MCM@home learning paths were 
mentioned in an online teacher training on outdoor mathematics and MathCityMap, resulting in 
approximately 150 downloads by participating in-service teachers. Thus, more than one third of the 
downloads (ca. 550 of 1558) can be clarified by dissemination events of the University of Nitra, of which 
around 300 downloads occur in school practice. We therefore assume that approximately 84 % of the 
downloads (1308 of 1558) were used for teaching and learning mathematics in school lessons. 

In Germany, the MCM@home concept has been promoted on the MathCityMap project website since 
spring 2020, when the first MCM@home learning paths in German was created. Within several teacher 
trainings, partly in cooperation with the Hessian Ministry of Education, around 230 teachers were 
introduced to the use of MCM@home. Overall, 338 of 1475 downloads (ca. 23 %) are directly linked to 
these teacher trainings. By implication, 77 % of these downloads (1137 of 1475) can be tranced back 
the use in math lessons. 

In total, we can assume that – since one download represents one person – around 2445 downloads 
were linked to school lessons. This strengthens the impression of a successful start of the MCM@home 
use in Germany and Slovakia.  

In contrast, this number of downloads also shows that although a large number of teachers have 
participated in teacher training for MCM@home, the concept is not widely and regularly used in schools 
yet. For this finding, two possible explanations can be named: Firstly, teacher trainings with a positive 
effect on the teaching are extended over a longer time period [17]. However, mainly one-time events 
were held. The three-part teacher training courses in Germany ended shortly before the paper was 
submitted and therefore may not had a large impact on the number of downloads. Secondly, with regard 
to the need of available curricular-related material [6], another possible explanation could be found in 
the relatively small number of public useable MCM@home learning paths. 

3.2.3 Database of MCM@home Learning Paths 
During Corona crisis, 56 digital learning paths were created and provided publicly. With 24 learning 
paths, most of them were developed in Germany. For a content-based analysis, we focus on their related 
grade level and their content (division of topic-related and special-aiming learning paths). 

By analysing these learning paths, firstly the lack of learning paths related to grade levels 5, 7 and on 
upper secondary level is apparent. Thus, not for all grade levels, learning paths are provided in German. 
Secondly, 13 of 24 digital learning paths were created for a special purpose. They were developed for 
a broad revision of topics of different grades, for teacher training or for non-curricular topics on primary 
level, e.g. easy combinatorics. In other words, only 11 of 24 learning paths can be characterized as so-
called theme-based learning paths, for example focusing on terms, quadratic functions or exam 
preparation. Thirdly, at least the six learning paths for exam preparation of the Hessian Hauptschule 
and Realschule can only be used by students of the corresponding school type. Since a tripartite school 
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system is established on secondary level in Germany, this increases the required databases of publicly 
available tasks and learning paths. 

4 CONCLUSIONS 
Teaching and learning are massively changed within the Corona crisis. As the pandemic situation 
causes the conduct of distance learning, we identify four main challenges of distance education with a 
particular focus on the situation in Germany. Further, we introduce MCM@home as one digital tool and 
concept to deal with the distance learning situation.  

The paper poses two research questions: Based on the reported challenges of teaching and learning 
during Corona pandemic, the paper aims at an analysis in how far MCM@home meets these challenges 
from a theoretical perspective. Starting from an empirical point of view, the real use of MCM@home in 
teaching practice should be examined.  

1. Theoretical perspective: To what extent does the MCM@home concept address the identified 
requirements for distance education due to Corona pandemic? 

In order to answer the first research question, the features of MCM@home like stepped hints, an 
immediate answer validation and the “Digital Classroom” were examined in light of the identified 
requirements of tools for digital tools in distance education.  

In view of the technical challenge, MCM@home fully meets the requirements of availability and handling: 
for participating in a lesson conducted with MCM@home, only a smartphone with installed MathCityMap 
app (in line with the GPDR) is required on student’s side. Since, firstly, nearly every student possesses 
a smartphone in Germany [4] and Europe [16] and, secondly, students are able to handle them, there 
is no doubt that the conduct of distance education within the smartphone is far less susceptible to 
interference and failure than distance education using computers.  

Related to the feared increase in social inequality, the MCM@home concept as a low-barrier approach 
within a cost-free system and the use of technical available devices, seems to be promising. This leads 
to the social-organizational perspective. The synchronous teaching through the feature “Digital 
Classroom” can clearly help to overcome the loss of familiar school structures. Furthermore, the digital 
learning is a learning format which supports the self-organization of student’s learning process [13]. In 
addition, the chat function of the “Digital Classroom” enables teacher and students to interact while 
working on the mathematical tasks with – partly – addresses the perceived lack of personal contact.  

From a didactical point of view, the chat allows teachers to support their students individually after 
monitoring their learning progress on class and individual level in real time. Thus, MCM@home offers 
both the possibility of diagnosis and individual support as forms of formative assessment. However, 
neither the possibility for the collaboration of students nor an option for summative assessment, which 
are challenges of distance education according to [9], is offered. 

Lastly, a content-related perspective on MCM@home was taken. While the strong focus on repetition 
and reproduction tasks during the Corona distance learning is reported [6; 9], the system offers the 
possibility of using complex tasks, e.g. with the scope on modeling or problem solving. The availability 
of material is discussed within the second research question. 

To conclude, the MCM@home system directly addresses most of the identified needs of distance 
education. From a theoretical point of view, it therefore can be seen as a promising approach to conduct 
math education during Corona pandemic. The question whether the system is already successfully 
disseminated and broadly used, was examined within the second research question. 

2. Empirical perspective: In how far is the MCM@home concept used for distance learning during 
the Corona crisis? 

To answer the question, three parts of the question were analysed: firstly, the number of total downloads 
is examined. Secondly, a particular look at Germany and Slovakia is taken. Thirdly, availability of 
MCM@home learning paths is taken into consideration. 

Teachers can create tasks and digital learning paths on their own. Since these paths remain privately, 
only publicly available learning paths are examined. In total, 56 learning paths have been created in the 
last year in seven different languages. They were downloaded 3689 times to a mobile device by April 
30, 2021. However, the number of downloads varies strongly between the languages: with 1475 
respectively 1558 downloads, the German and Slovakian digital learning paths were significantly used 
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more often than the paths in the other languages (also on downloads per paths on average). Therefore, 
we look at Germany and Slovakia in more detail. In both countries, teacher trainings on MCM@home 
were conducted: In Germany, around 230 teachers participated in the trainings so that 338 of the 
downloads can be related to these events. In Slovakia, around 250 downloads can by traced back to 
teacher trainings and university courses. By implication, we assume that around 1137 downloads for 
Germany and 1308 downloads for Slovakia can be classified as school use. It can be assumed that 
each download represents one single student. Consequently, the dissemination of the MCM@home 
concept has been started successfully: the openly available MCM@home learning paths have been 
used for teaching and learning mathematics in school practice since spring 2020. 

One the other hand, these download numbers are far away from a number which indicates a broad and 
regular use of the software in school. One possible reason is surely the availability of curricular-related 
and open available material (tasks and learning paths). From the 24 digital learning paths in Germany, 
only 11 can be clearly characterized as theme-based, i.e. having a strong link to the curriculum. 
Obviously, the learning platform MCM@home solely offers available, ready-to-use content for a few 
selected topics. 

To conclude: The platform MCM@home – from a theoretical perspective – fulfils the requirement of 
distance education and therefore can be seen as a promising tool to handle teaching during the Corona 
pandemic. As pointed out, the system allows teachers the creation of own learning path adapted to the 
needs of the own class, which – theoretically – can be seen as major benefit of MCM@home. However, 
the public availability of materials ready for teaching seems to be the crucial point for using a system in 
school: the creation of these materials, of course, takes time. As German secondary teachers report a 
higher or equal time expenditure for teaching during Corona crisis [5], the availability of curricular-related 
materials ready for teaching seems has to be extended for the further dissemination of the MCM@home 
concept. 

5 OUTLOOK 
The availability of material will be one main target of the ASYMPTOTE project. Until February 2023, 
MCM@home will be further developed to the stand-alone system ASYMPTOTE. Besides creating a 
broad open database, new features for formative assessment, e.g. group work for students and long-
term analytics for teachers will be developed. Furthermore, the ASYMPTOTE system will include the 
possibility to create adaptive learning paths. In view with the learning paths in German and Slovakian 
language, the importance of teacher trainings is addressed in the project as well. The ASYMPTOTE 
system will be disseminated within multiplier events for both, in-service and pre-service teachers. 
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Abstract 
Education is the process of conscious and active acquisition, transfer, mediation and formation of 
knowledge and skills system. Educating employees in companies means ensuring the professional level 
of each employee while increasing the prosperity of the entire company. That leads to a high-
performance organization and a knowledge-based society. The effective use of knowledge is one of the 
cornerstones of innovation, which is a source of improvement and development. The main goal of the 
article was to evaluate the current state of education in engineering companies of the Žilina region, 
Slovakia. A survey was made in form of a questionnaire, mapping the areas of education in engineering 
companies. 430 employees participated in a survey and filled out the anonymous questionnaire in an 
electronic form. The questionnaire survey was then evaluated by using graphs and tables for a simple 
overview of information. Four hypotheses were formulated, which formed the basis for the 
implementation of the research. Each hypothesis was based on the analysis of the questions in the 
questionnaire. Three hypotheses were confirmed. The first hypothesis suggests that university-
educated employees are educated more often than employees with lower education. The second 
hypothesis suggests that employees are mostly educated through E-learning and lectures. At last, the 
third hypothesis suggests that more than half of the employees are satisfied with education in their 
company. One hypothesis was not confirmed, namely that employees participate in training because it 
is mandatory. On the contrary, the survey found that most employees participate in education for their 
personal development and career advancement. After analysing all the questions and confirming or 
refuting the hypotheses, recommendations for improvement of employee education were formulated. 
The presented recommendations form the basis for the introduction of new methods into the training 
process, which will lead to effective education and the satisfaction of employees and employers. 

Keywords: education, knowledge society, knowledge, engineering company. 

1 INTRODUCTION 
Today's markets are globalized and highly volatile, so enterprise management is required to be flexible 
and ready for change. Progressive business owners and their managers increasingly emphasize human 
resource management. The reason is the belief that it is the most effective tool for flexibility and 
maintaining the competitiveness of the company. It is the person-employee of the company that is the 
decisive driving force of the company mechanism, and it depends on human work and work behaviour 
how successful and competitive the company will be. [1] 

Representative and authoritative execution play a basic and indispensable part in making an upper hand 
with different associations around the world, particularly in the current business climate described by 
fast change and variation to various conditions. [2, 3] 

Nowadays, there is a constant flow of innovations and the discovery of new technologies that bring new 
information. Their use is becoming more and more demanding, hence it is necessary to constantly 
increase the level of people's knowledge. Therefore, continuous education is needed. Education 
increases human capital and in the production process, it can be considered as part of human resources 
development. Human capital includes people's skills, abilities, and experience. Knowledge, whether in 
the form of innovative technologies or other valuable information, often creates a significant part of 
business value. Nevertheless, many companies neglect to increase this type of capital – knowledge, 
therefore, it is necessary to draw attention to this topic. 

Now not only, organizational justice is an crucial element in defining revolutionary work conduct of 
personnel however additionally the knowledge that is needed to innovate products, services and 
commercial enterprise policies etc. Consequently, it seems righteous claim that innovation is related 
with understanding and expertise sharing with in businesses. Number of studies about knowledge 
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management and organization confirmed that employee knowledge sharing improves organizational 
performance consisting of innovation capability and absorptive capacity. [4, 5, 6, 7]  

As referred to in Ebrahimi [8], an company’s competitiveness depends on its specialized knowledge its 
range and the manner it is integrated efficaciously within the organization. Rules and directives, 
workouts and self-handling teams are the mechanisms for integrating knowledge, and the ultimate one 
(self-dealing with teams) is the most adequate for integration of understanding for non-ordinary and 
complicated organizational obligations that consist of uncertainty and novelty. Information is a 
fundamental asset for acquiring upper hand, changed over into quality improvement and more 
productive business measures. [9, 10] 

As referred to in Jerman [11], "You do not only gain competence through formal education but also 
through life-long learning", and numerous associations understand the advancement of skills as the way 
to creating upper hand, having a similar time a redesigning in organization's exhibition, advancing 
information at all association's levels. Currently, the loss of skills due to the turnover of the workforce is 
something to be avoided by companies, since the creation of value in industry 4.0 can be profitably 
achieved through the adoption of technologies that end up placing human beings at the centre of the 
innovation process [12]. 

Adult learning inside the workplace, which stems from the demands of individuals, employers and 
society, have to turn out to be a political priority. They require a robust long-time period commitment 
from all stakeholders, effective coordination between stakeholders, appropriate great guarantee 
mechanisms, fair co-financing systems, effective structures to adapt supply to the important exertions 
market and grownup newbies, and clean control mechanisms, such as everyday monitoring and 
assessment. 

Diverse research were carried out on numerous forms of worker training, mainly e-learning and training. 
However, analyzing worker delight from schooling and career improvement continues to be an 
unexplored area. 

2 METHODOLOGY 
The survey was conducted in engineering companies in the Žilina region, Slovakia. It was focused on 
the largest engineering companies in the Žilina region (such as Kia Motors Slovakia, s.r.o., Mobis 
Slovakia, s.r.o., Schaeffler Slovensko, s.r.o., Visteon Electronics Slovakia, s.r.o., Panasonic Industrial 
Devices Slovakia, s.r.o., Sungwoo Hitech Slovakia, s.r.o., Hyundai Dymos Slovakia, s.r.o., OFZ, a.s.). 

The survey aimed to obtain information about employee training and the employees' opinions and 
satisfaction with the training in their company. The subject of the research were employees of 
engineering companies in the Žilina Region. The focus of the survey was on: 

- The most used educational methods. 
- Employee satisfaction with training. 
- Influence of education on career growth. 

In the presented research, a questionnaire method was chosen because it is the most effective method 
for obtaining a large amount of information about the opinions and attitudes of a large group of people 
without complicated contact with each individual. The basis of this method is a questionnaire, which 
contains a list of questions, compiled according to the researched issues. In this case, the questionnaire 
was compiled in electronic form for easier distribution and feedback. 

430 employees took part in the questionnaire. The questionnaire was filled out anonymously because 
of employers so that they would not be afraid to compare the found results and employees to achieve 
the most objective answers possible. Anonymity helps to ensure that the questionnaire is completed 
truthfully according to the individual employees' view of the issue without fear of being condemned for 
their opinions. The questionnaire was composed of eighteen questions. The introduction consists of 
basic information about the respondent, namely gender, age, level of education and duration of 
employment in a company, which are necessary to evaluate the results of the survey. In the next part of 
the questionnaire, the questions examine the most frequently used educational methods, employee 
satisfaction with education, the effect of education on career growth and barriers in education. The 
questions used in the questionnaire were both open and closed, making it a combined questionnaire  

Based on the theoretical analysis of education issues and set research goals, hypotheses were 
formulated, which formed the basis for the implementation of research. 
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• Hypothesis 1: We assume that university-educated employees are educated more often than 
employees with lower education. 

• Hypothesis 2: We assume that employees are mostly educated through E-learning and lectures. 
• Hypothesis 3: We assume that employees participate in training because it is mandatory. 

• Hypothesis 4: We assume that more than 50% of employees are satisfied with the training in their 
company. 

3 RESULTS 
The results of the questionnaire survey are presented in graphical form, mainly using pie charts for 
simplified display. 

From graph a) in Figure 1, we can see that questioned sample consisted of 60% of men and 40% of 
women, which represents 258 men and 172 women that participated in the survey. Graph b) in Figure 
1 shows that 73% of respondents have a university degree and 27% people have a high school/grammar 
school. Not a single respondent only had primary education. 

    
 a) Gender of employees b) Employee education 

Figure 1. Basic data on employees. 

From the graph in Figure 2, we can see how many hours a year the respondents devote to education. 
The largest group consisting of 37.9% of respondents answered that they spent 20-50 hours a year 
learning, 30.5% said that they devote 5-20 hours a year to education, 16.9% devote more than 50 hours 
a year and the smallest a group of 14.7% devotes up to 5 hours a year to education 

 
Figure 2. Number of hours spent on education. 

The first hypothesis states that university-educated employees are educated more often than employees 
with lower education. The survey involved 313 respondents with a university degree and 117 
respondents with secondary education. Table 1 shows individual groups divided by time devoted to 
education. For employees with secondary education, the most frequently chosen education period was 
up to 5 hours per year, which is up to 67.5% of respondents. For the people with university education, 
the number of answers was comparable for every group (from 5 hours to more than 50 hours per year). 
After statistical processing of the table, it was found that respondents with secondary education receive 
an average of 15 hours per year and people with higher education 31 hours per year, which is about 
twice as much. This confirmed the first hypothesis. 
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Table 1. Time of education of respondents. 

 Educational attainment of 
respondents 

Chosen education 
period 

High school / 
grammar school University 

up to 5 hours 79 72 

5-20 hours 32 95 

20-50 hours 2 80 

50 hours and more 4 66 

The graph in Figure 3 presents the use of employee training methods. The largest group of respondents 
(27.1%) identified e-learning (an electronic form of education) as the most common form of education, 
26% are mostly educated through lectures, 19.2% are educated through workshops, 17.5% through 
instruction and 4% are educated through job rotation. 6.2% of employees are educated by other 
methods (this can include: English courses, training courses, external training, conferences and 
webinars and workshops). 

 
Figure 3. The most commonly used educational methods. 

Based on the second hypothesis, which says that employees are mostly educated through E-learning 
and lectures, the survey found that most respondents are educated using these two methods (e-learning 
- 27.1% and lectures - 26%). The percentage comparison shows that these two methods have an almost 
identical share, which confirms that they are among the most used and together makeup 53% of all 
methods of education used. With the help of this finding, this hypothesis was also confirmed. 

Part of the survey questioned the reason for participation in education (Figure 4), the majority of 
respondents stated the interest in personal development and career advancement as the main reason 
(67.8%). 26.6% of employees attend education because it is compulsory and 3.4% of respondents 
complete education due to the interest from colleagues. The rest of the responders (2.2%) chosen other 
reasons (such as legislative changes, expansion of knowledge). 

 
Figure 4. Reason for participation in company education. 
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The third hypothesis states that employees participate in education because it is mandatory. On the 
contrary, the survey shows that 67.8% of respondents participate in business education because they 
are interested in personal development and career advancement, which is a very positive and proactive 
approach in terms of employee attitudes. Therefore, this hypothesis could not be confirmed, as only 
26.6% of respondents participate in business education only because it is mandatory. When this 
summary is compared with the summary of the highest achieved education of respondents, the 
percentage distribution of people with a university degree and people who are interested in personal 
development and career growth is approximately the same. This is also confirmed by additional data 
(Table 2), which shows that employees with a university degree are most interested in personal 
development and career advancement (77.9%). On the other hand, employees with a secondary 
education often participate in the training because it is mandatory, specifically 51.3% of this group.  

Table 2. Reason for participation in education. 

 Educational attainment of 
respondents 

Reason for participation in 
education 

High school / 
grammar school University 

personal development and 
career advancement 

50 244 

compulsory education 60 53 

interest from colleagues 5 9 

other reasons 2 7 

From the graph in Figure 5, it can be seen that out of the people that participated in the survey, 75.7% 
said they were satisfied with the education in their company, 18.9% were very satisfied and 4.6% were 
rather dissatisfied. No one said that they were outright dissatisfied with the training in the company. 

 
Figure 5. Satisfaction of respondents with education. 

The last hypothesis assumed that more than 50% of employees are satisfied with the training in their 
company. This hypothesis was unequivocally confirmed by the survey because 94.3% of respondents 
said that they were satisfied with the education in their company, while 18.9% out of them were very 
satisfied. However, there is still room for improvement, as 5.6% of respondents said they were slightly 
dissatisfied. The survey shows that education could be improved mainly by motivating employees to 
learn, new methods and forms of education and better-planned education. Up to 45.2% of respondents 
chose e-learning as a method that would suit employees more in the future. 

Aside from confirming the hypotheses, other basic information regarding the training of employees in 
engineering companies was documented. One of the questions was focused on the preference of 
employee training methods. The majority expressed that in the future they would be most comfortable 
with education through e-learning (45.2%), followed by education through instruction (18.6%), education 
through lectures (16.9%) and 9% would prefer education through workshops. 2.4% would prefer other 
methods, which are the combinations of the options mentioned above. 

Another important information in the education process is the opinion of employees on the main barriers 
in education (Figure 6). 
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Figure 6. The main barriers in education. 

It can be seen from the graph that out of the people involved in the survey, up to 74.9% think that the 
main barrier in their education is the lack of time devoted to education, 41.2% consider non-systematic 
education and its one-time nature as the main barrier in education. 31.6% sees as the main barrier their 
unwillingness to acquire new knowledge, 4% of people are afraid of failing in education and 0.7% lack 
a proactive approach and the involvement as the rest of the respondents. 

For the training process in engineering companies, it is important to develop the fields necessary for the 
company but also for employees. It is interesting to see the employees' view on the areas of education 
that they consider underdeveloped. On the other hand, they also see which types of education their 
employer does or does not support. 

 
Figure 7. Underdeveloped areas of education. 

27.1% of respondents consider professional competence to be an area that is underdeveloped and the 
employer does not sufficiently support its development. 19.8% think that most underdeveloped area is 
acquiring new knowledge in their field of work, for 17.5% of respondents it is manual skills. 16.9% think 
that their communication skills lack proper means for development and 6.8% consider working with a 
PC (personal computer) as the main problem. The rest of the respondents (11.9%) did not know how to 
answer the question or do not see any areas as underdeveloped. 
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3.1 Recommendations for improving education in companies 
Training of employees in engineering companies is an important part of the company's strategy. In some 
organizations, they have begun to recognize that "owned" knowledge is the most valuable asset, and 
the term "educated management" has entered the vocabulary of managers. Targeted and well-designed 
training can bring the company more effective achievement of goals, better competitiveness and better 
strategy. Since education is very important, a survey was conducted and based on its evaluation, 
recommendations for improving education in companies were proposed. [13] 

In the future, it is necessary to focus on more modern and practical methods of education such as e-
learning and instruction. These are preferred by employees, and with methods that suit them, their 
motivation will be much greater than with methods that they undergo unwillingly. The essence of e-
learning lies in the design, delivery and management of education through media such as television, 
internet, intranet, satellite broadcasting, CD-ROM and computers. Computers make it possible to 
simulate a work situation, facilitate learning with diagrams, graphs and pictures, provide learners with a 
huge amount of information, offer them various tests and exercises, and allows to continuously assess 
the process of acquiring knowledge and skills. [14] Instruction is the simplest way of training a new or 
less experienced employee, in which an experienced worker or superior demonstrates the workflow and 
the trained worker learns this work procedure by observing and imitating during their own work tasks. 
[15] 

Prefer individual training directly at the workplace, because it is easier to implement, less time-
consuming and cost-effective. This type of education is suitable for people with motivation and desire to 
learn. This training takes place in a specific place while performing normal work duties, which are more 
appropriate in the training of employees. These include, for example, instruction during tasks performing, 
cross-training, coaching or mentoring. 

Strive to link education and work performance to career growth, so that people who are well educated 
and prove it by their performance can continue to advance in their careers. 

Motivate employees to educate, whether through new methods and forms of training, financial reward 
or career advancement. As many as 36% of respondents think that education should be improved by 
motivating employees to learn, 30.3% would improve education through new methods and forms of 
education, 2.8% would choose more experienced trainers. Other respondents choose other options, 
while 1.1% could not answer the question and 0.6% of respondents would prefer the definition of new 
activities.  

Allocate more time for the learning process, as up to 75% of respondents think that lack of time is the 
main barrier for their learning. It is necessary to eliminate one-shot, non-systematic education by 
replacing it with complete and connected educational units. The unwillingness of the respondents was 
also identified as a significant barrier. 

Cooperation with employees is necessary during the training design because up to 27% of respondents 
think that their professional competence is an area of education that is underdeveloped and the 
employer does not support its development, which is a high percentage for the engineering companies. 
Other noticeably underdeveloped area of respondents was knowledge in their field of work, which is 
also a problem. If a company wants to be innovative and prosperous, it must develop employees’ 
knowledge of the issues they solve. 

4 CONCLUSIONS 
By thinking and acting, each of us can contribute to the formation of a society in which knowledge and 
skills will have their rightful place. People should have the ambition to improve things around them with 
their actions, even by a small margin. Within the knowledge society, it is important to educate employees 
in every sphere of life. Therefore, business education needs to be designed properly so that 
organizations can increase their performance, flexibility, and economic prosperity. 

The article presents a questionnaire survey in the field of employee training of engineering companies 
in the Žilina region. The results of the questionnaire survey are processed graphically into pie charts for 
better clarity and simplicity of presented results. Four hypotheses were defined for the survey. 

The first hypothesis assumed that university-educated employees are educated more often than 
employees with lower education, this was proved to true. After statistical processing, it was found that 
respondents with secondary education receive an average of 15 hours of training per year and people 
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with higher education 31 hours per year, which is about twice as much. The second hypothesis 
examined whether employees are most educated through E-learning and lectures. This was confirmed, 
these two methods together accounted for up to 53% of all used education methods, which ranks them 
among the most used in company education. The third hypothesis assumed that employees participate 
in education because it is mandatory. This hypothesis was not confirmed. In the survey, up to 67.8% of 
respondents participate in corporate education because they are interested in personal development 
and career advancement. The fourth hypothesis focused on employee satisfaction with training in their 
company. Up to 94.3% of respondents were satisfied with the provided education. 

Based on the results of the survey, recommendations for improving education in companies were 
formed. An important outcome was a recommendation to focus on more modern and practical methods 
of education such as e-learning and instruction. These are preferred by employees, and with methods 
that suit them, their motivation will be much greater than with methods that they undergo unwillingly. It 
is necessary to devote more time to the education process while eliminating the one-time and 
unsystematic education with the complete and connected educational units. Cooperation with 
employees is necessary while designing the education system, as they know best what training is 
necessary for their work. 
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THE MOTIVATIONAL IMPACT OF WORK INTEGRATED LEARNING 
ON PRE-SERVICE TEACHERS PROFESSIONAL DEVELOPMENT 
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Walter Sisulu University (SOUTH AFRICA)  

Abstract  
The paper examined the impact of School-Based Experience commonly referred to as Teaching 
Practice, a component of Work Integrated Learning required of upcoming professionals in the education 
environment as part of pre-service teachers’ professional development. Further, the paper explored the 
influence of motivation and other related issues such as subject content proficiency and implementation, 
acceptability of professional ethics (ethos), integration into the school environment, evaluation and 
feedback from lecturers and mentors. The study also considered the effect of the different motivational 
types including but not limited to intrinsic, extrinsic, performance appraisal and academic efficacy. Self-
Determination Theory was adopted for the study. A sample of twenty from a population of nine-two Post 
Graduate Certificate in Education pre-service teachers from a university in a rural setting were 
purposively selected and issued with self-administered questionnaire and a follow-up semi-structured 
interview for the interpretive-qualitative case study. The study considered a wider educational context 
and socio-community setting of the schools where the pre-service teachers served as well as their own 
socio-environmental background. The main findings include the positive influence of teaching practice 
on their perception of the teaching profession, determination to complete their study on time and serve 
the communities, a clear understanding of the requirements of the profession notwithstanding the role 
of educational policies in professional development and recognised the opportunities for career and 
knowledge growth. The study concludes that a pre-service teacher might have both lateral and vertical 
aspirations motivated by both intrinsic and extrinsic factors. However, one thing to keep in mind is that 
‘professional development is a dynamic process and continues throughout one’s working life. The study 
recommends future studies to explore factors that could ease challenges pre-service teachers encounter 
during teaching practice. 

keywords: motivation; professional development; subject content proficiency; academic efficacy; 
intrinsic motivation; extrinsic motivation; performance appraisal. 

1 INTRODUCTION  
Educational transformation in South Africa underpinned by a robust implementation strategy requires 
teachers who are eloquent professionals, motivated and determined to serve learners, communities and 
inspired to achieve educational set goals [1]. Accordingly, pre-service teachers before entering the field 
of teaching need to be well prepared, equipped with the necessary skills and motivated. Teaching 
Practice (TP), the Education and Training version of Work Integrated Learning (WIL) gives concrete 
expression to the intent of transformational teacher education strategy and provides a platform for the 
demonstration of the pre-requisite for classroom practice. The task of strategic reforms goes beyond 
content knowledge development but also the reconstruction of pedagogy and pedagogical content 
knowledge, devoid of prejudice and negative perceptions, underpinned with a fundamental shift in 
attitude strengthened by motivation to complete the programme hence contribute to education in society. 

According to [2], “motivation is a process regulating an individual’s choices among alternative forms and 
determines output or productivity”. Together with personality, attitude, perception and learning, 
motivation is the underpinning concept and incentive to consummate tasks with uttermost efficiency.   
Further, motivation determines a person’s level of effort and persistence.  

For ultimate output, pre-service teachers’ motivation must be coupled with positive perceptions, attitude, 
ability to address any self-psychological deficiency, personality, commitment to learn, ready to 
understand the professional environment and goal incentive driven. As such, motivation comprise of 
three interdependent and interactive basic characteristics namely; needs, drives and incentives which 
should propel pre-service teachers’ behaviour [3]. It is imperative that pre-service teachers’ professional 
development is unattainable without enduring dedication, perseverance, commitment and having the 
mind-set and knowledge to succeed. Therefore, it is appropriate to articulate that motivation is a 
combination of the ambitions ‘motive and action’. 
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Participating in work integrated learning programmes where theory and practice synchronize could serve 
as a motivational mechanism for accomplishment that translates into affirmative professional 
development. It is worth noting that motivation is crucial and central to good performance, improved self-
growth and professional efficacy. Thus, it is very important for pre-service teacher to participate in 
teaching practice to exercise theory in practice to attain self-actualization and boost professional 
development.  

The study adopted “Self-Determination Theory (SDT) with emphasis on the Continuum of Self-
Determination proposed by [4]. According to SDT, the environment must first provide support for 
satisfaction and accomplishment of psychological needs of autonomy, relatedness and competence.  

 
Figure 1: Lonsdale, Hodge and Rose continuum of self-determination (2009). 

[5] expound that for the pre-service teacher to experience self-determined forms of intrinsic motivation 
the individual should naturally and spontaneously perform behaviours as a result of genuine interest and 
enjoyment. Similarly, for an integrated regulation the pre-service teacher has to identify the importance 
of a behaviour, integrate this behaviour into their self-concept, and pursue activities that align with this 
self-concept and identified regulation. Seemingly, the pre-service teacher in both scenarios 
should identify and recognise the value of a behaviour, which then drives their action towards success. 

On the other hand, lies the extrinsic motivation introjected regulation. According to [6] the pre-service 
teacher may be controlled by internalized consequences such as pride, prejudice, arrogance, shame, 
or guilt administered by oneself coupled with an undermining attitude of the teaching profession 
considering the abject conditions and environment of the TP schools. Secondly, experiences of external 
regulation behaviours’ such as good and or poor performance in assessment tasks controlled 
exclusively by external factors contributed to amotivation factors where pre-service teachers’ lack of 
intention to accomplish and no sense of achievement or purpose. Thus, provides putative reason 
amongst others for some pre-service teachers’ overstaying in the system and become perpetual. 
Importantly, the TP intends to challenge and motivate pre-service teachers to undo most of the negative 
and complete their programmes on time. 

2 METHODOLOGY 
The engaged population for the study was all the ninety-two Post Graduate Certificate in Education 
(PGCE) students of 2020 of the University were eligible for inclusion however, for the sake of 
convenience, the researchers recruited 20 as participants using purposive sampling technique. The 
samples have all the characteristics of the population such as; doing the same programme (PGCE), 
participate in teaching practice experience, and did their TP in rural schools. Qualitative case study 
methodological design was adopted with open-ended questionnaire, follow-up interviews and 
researcher diary as data gathering tools and for the purpose of triangulation [7].  

Biographical characteristics of the participants which provided valuable information on the age, school 
background, gender, socio-environmental background, social status and content knowledge of the 
participants. Also, the geographical location and the socio-community settings of the TP schools were 
obtained through the biographical section of the questionnaire. The open-ended questions guided by 
the main question, subsidiary questions, aim and objectives provided the platform for an extensive 
exploration of the main issue of the study devoid of the researchers’ influence. Follow-up interview was 
conduct for participants to give clarity or elaborate on comments or responses made to some of the 
open-ended questions. The researchers’ diary notes served as a backup in the interviews to record 
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gestures made by the participants that could not be audio-taped. The use of the three data gathering 
tools provided an in-depth and rich information for a descriptive analysis [8]. 

Ethical issues such as permission to participate in the study, assurance of anonymity, confidentiality, 
non-disclosure clause were adhered to, not ignoring rigour such as validity and trustworthiness [9]. The 
researchers adopted an inductive thematic analysis approach where the data determined the emerged 
themes guided by the theoretical framework. Questionnaire information was captured and interviews 
transcribed alongside the researchers’ diary notes. Data coding was done, patterns identified and 
themes generated, reviewed and named thus informs the findings [10]. 

3 RESULTS 
The data collected from the participants was coded and categorised. The themes that emerges are 
discussed below. 

3.1 Perceptions of the Teaching Profession  
In the earlier years, teaching profession was classified as a “calling” where determination, service to the 
community and passion were key to transferring knowledge to the less knowledgeable. However, 21st 
century has a completely different trend in the sense that lack of employment drives students to the 
profession as a last resort and a source of ready employment. Many of the participants expressed similar 
sentiments as illustrated below 

“I never considered teaching as a career that’s why I pursued the path of Mathematics, 
however with lack of job opportunities, I had no choice but to evaluate my choices and 
move towards where I can easily get employed”. 

It was evident from data that pre-service teachers went through critical awareness process based on a 
deep humanistic concern for the people and community they serve. Further, the conscientisation allowed 
them to evaluate their initial thoughts about the profession thus, transform, logically reflect and realigned 
their perceptions from being a means to an end to a passionate career path. As captured from one pre-
service teacher: 

“Interaction with colleagues and lecturers during teaching sessions and made worse on 
arrivalat the PT school created the awareness of how desperate community of learners 
need support thus, a strong development of passion for the profession.” 

The awakening of consciousness drive took place in the university as well as when the students arrived 
at their respective workstations. Thus, allowed for positioning, interpret, critique, and identify with the 
profession as well as the geographical location and the environment of their respective schools. 

3.2 Organisation 
The qualitative analysis deduced that development of positive perceptions leads to attitude change and 
organizational process. Organisation in this study refers to the process in which pre-service teachers 
join hands with the stakeholders in the school of service and the university with objectives of effective 
integration, community interaction and self-development. One of the participants expressed: 

“Perceived schools to be chaotic with no ordered structures in place which contributes to 
poor results. However, the reality was totally the opposite of my thoughts. Clear structures 
were in place with prescribed responsibilities where every teacher and learners know what 
to do at any point in time. Respect in line with the organogram was followed by all to the 
latter and systems (eg. channels of reporting events or communication) adhered to”. 

Accordingly, the organisational structure developed during the practice period made them set achievable 
targets, inspired close relationship with their studies, developed participatory strategies and completed 
the programme within the specified time frame and moved on to serve their communities. 

3.3 Educational Theories, Policies and Practices  
Educational policies interacted with during lecture sessions were brought to the fore. Reading or 
studying policies in most cases provides no authentic meaning. However, the application or the 
implementation thereof created an awareness to reality, provided better understanding and 
conceptualisation. A pre-service teacher mentioned: 
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“To best make sense of educational policies require one to carefully practice what is learnt 
theoretically on the ground. We have read many policies and theories which sounded very 
difficult but some are easy and understandable when put into practice”.   

The pre-service teachers acknowledged that some of the policies are overburdening the teachers and 
admitted that organizing continual professional development process with high-quality teacher trainers 
could shed more insight and help overcome such challenges in the implementation process thus, 
encourages continual professional growth [11]. 

With an understanding and the implementation of educational theories and policies in a real space 
grounded the pre-service teachers’ knowledge in the ‘dos’ and ‘don’ts’ in the school environment [12]. 
This sense of purpose encouraged the pre-service teachers to complete work more efficiently and with 
better quality. Further, the process challenged many of them to set high standards and performed 
accordingly to accomplish their goals. However, [13] cautioned that policies must keep pace with new 
ideas about what, when, and how pre-service teachers learn and must focus on capacitating them (pre-
service teachers) to be responsible in curriculum delivery. 

3.4 Professional Development 
The study analysis categorised two dimensions that the pre-service teachers derived their professional 
development towards namely; intrinsic/extrinsic and personal aspirations. Driven by passion and 
selecting the profession as a career choice resulted in a complete change in attitude, behaviours, the 
feel of autonomous, competency to track their progress and the intellectual an emotional connectedness 
challenged the PGCE students to grow in the teaching space through self-development. One participant 
explained: 

“The growth path in education is not as difficult as I perceived. With determination, 
 perseverance and continuous professional development I can become a principal”. 

Secondly, professional aspiration and goals may change in the course of ones’ career as prior goals are 
accomplished however, ambitions either lateral or vertical are essential tools that could motivate pre-
service teachers’ continual evaluation of their current position and inspire personal course of 
professional development to greater accomplishments. 

It is worth noting that setting high standards and accomplishing such goals through high self-
determination served as a motivational springboard that translated into self-confidence and purpose-
driven as enablers for the pre-service timely completion of the PGCE programme on time.  

3.5 Knowledge Growth 
Enabling knowledge growth, pre-service need to have a clear dichotomy between content and teaching 
knowledge. Understanding of ones’ comprehension of subject areas, how that knowledge grows and 
react to curriculum. According to [15], to better conceptualise this special knowledge of teaching requires 
a categorisation into three dimensions namely; subject matter knowledge (SMK), pedagogical content 
knowledge (PCK) and curriculum knowledge (CK). The topology and value of these types of knowledge 
systems cannot be underestimated but elevated proportionally in teacher development process. For 
effective teaching, pre-service teachers are obliged to demonstrate simultaneous consideration of the 
three categories of knowledge with clear understanding. The interaction of these core domains regularly 
results in professional development and growth. A pre-service teacher illustrates: 

“I include, in my subject delivery, useful forms of representation of ideas in the content, 
powerful analogies which are locally situated, illustrations, examples, explanations, and  
demonstrations in the learners’ word as the ways of representing and formulating the 
subject that make it comprehensible to them. Since there are no direct or straight single 
most significant forms of representation, I had at hand a veritable armamentarium of 
alternative forms of representation, some of which I encapsulate from research and 
sometimes originate from wisdom”.  

PGCE students have substantial subject content knowledge which is in sharp contrast to their 
pedagogical content knowledge and curriculum knowledge. In this regard, the programme and TP are 
designed to bridge the gap characterised by the focus on practical observations and demonstration. 
Good teaching strategies observed during contact sessions and demonstrated during TP enhances 
knowledge growth and avoid depersonalization thus, create an equilibrium in their personal educational 
goals, values and career.  
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3.6 Practical Application 
Qualities the pre-service teachers claimed to have demonstrated in their TP schools include but not 
limited to the following: delivering content with energy and enthusiasm with a driven passion to serve as 
a role model for the learners; better tailored instructions to learners considering their backgrounds and 
concerns with a strong interest in the learners’ learning and inspire their abilities. Also, used variety of 
teaching and learning strategies which allowed learners to reason through problems and discover for 
themselves the underlying principles through collaborative learning. Designed challenging but 
appropriate tasks and set realistic goals considering the aptitude of the learners. Listening to one 
participant: 

“Offering non-judgemental feedback to learners encouraged maximum participation in 
class not withstanding allowing the learners to take control of their own learning” 

It is important to understand the role of criticism (constructive or destructive) in the school classroom 
and the learning environment. Comments should intend to develop and stimulate advancement so as to 
give a platform and an opportunity to achieve the highest standard of growth [16].  

3.7 Challenges 
The study reveals some challenges experienced or observed and concluded that teaching is a stressful 
career and that many teachers are at risk of developing symptoms of burnout. One participant voiced 
out own view: 

“My interaction with teachers especially the mentor teacher provided the opinion that 
teachers are seriously stressed and frustrated in the profession resulting burnout, lack of 
enthusiasm, eagerness and reluctance to make a difference in the work place.” 

[17] argued that teacher burnout could be due to the lack of job satisfaction, high levels of depression 
and the desire to leave the teaching profession. However, for the pre-service teachers to make the best 
out of the situation calls for the consideration of other positive factors such as job demands, love to 
serve society and job resources.  

3.8 Implications 
Notwithstanding the valuable insights provided by the study, it is important to acknowledge that the 
issues raised herein are not definitive, instead a reflection of the role of TP in the professional 
development of pre-service teachers. Each latent variable represents a continuum of professional 
aspirations or motivations along which pre-service teachers may be located at different points 
throughout their training and subsequently their career. Thus, it is quite possible that a pre-service 
teacher might have both lateral and vertical aspirations, and be motivated by both intrinsic and extrinsic 
factors. However, one thing to keep in mind is that ‘professional development is dynamic process and 
continues throughout one’s working life.  

The study recognises the importance of supporting and incentivizing the TP process in order to 
overcome challenges such as inadequate resources, lack of shared vision by all stakeholders, 
insufficient time for planning and implementing contemporary teaching strategies. Common obstacles 
to TP should be anticipated and planned for during the process however, in the end a well-designed and 
implemented programme requires responsiveness to the needs of pre-service teachers and the context 
in which teaching practice take place [18]. 

4 CONCLUSION  
The study expounds the relevance of motivation in the development and achievement of pre-service 
teachers pursuing teaching as a career path. It clearly exposes what practicing teachers consider as 
challenges on the ground and allowed TP teachers to understand the strategies to develop to counter 
such difficulties. The study highlighted the positive influence of teaching practice on pre-service 
teachers’ perceptions of the teaching profession, determination to complete their study on time and 
serve the communities, a clear understanding of the requirements of the profession notwithstanding the 
role of educational policies in professional development and recognised the opportunities for career and 
knowledge growth. The study concludes that it is possible that a pre-service teacher might have both 
lateral and vertical aspirations and be motivated by both intrinsic and extrinsic factors. However, one 
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thing to keep in mind is that ‘professional development is dynamic process and continues throughout 
one’s working life. 

RECOMMENDATION 
Although the discussion focused on the motivational impact on professional development, the study 
recommends that future research should investigate other potential factors and resources that could 
minimize the challenges pre-service teachers encounter during teaching practice. 
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Abstract 
The importance of the problem under study is determined by the issue of maintaining the medical 
students’ professional education quality. During the Covid-19 pandemic education everywhere shifted 
from face-to-face learning to long-distance learning. Teachers faced the issue of maintaining the 
learning process with no loss in quality. In Russia graduate and postgraduate students not only had to 
study, but also took part in practical work of healthcare facilities helping to cope with the influx of patients 
and doing the work of the doctors affected by the disease. That caused an additional problem for the 
teachers of minor subjects like educational science and psychology. We had to maintain the quality of 
higher education aimed at holistic development of future professionals and scientists, helping graduate 
and postgraduate students cope with more professional duties and the raised level of professional 
responsibility. It was necessary to create a learning environment than could help the individual to 
become familiar with the necessary information, to make progress and to develop.  

Methodological framework for structuring the classes based on the semiotic approach in learning (N.G. 
Salmina). This approach emphasizes the development of the consciousness semiotic function which 
allows modelling phenomena and processes forming a comprehensive idea of the object and then 
linking separate models into a holistic structure. We chose to refuse traditional lectures and shifted to 
active teaching methods used for mindset trainings. For every class we prepared “workbooks”. The 
necessary theoretical information was briefly summarized. During the lecture students did special tasks 
that were a part of every information block. 

The tasks arranged students' mental efforts. They were formulated in such a way that students 
performing tasks in education science or psychology could define the intrinsic properties of the reality 
they were studying (phenomena, processes, and states). Notion words and specific terms in a logical 
connection that represents the individual’s inner life and their psychic work, were recorded. We were 
especially concerned with student’s fully organized work at practical classes and seminars under the 
conditions of distance learning. Practical classes were performed as doing tasks recording the answers 
using specially designed learning maps. Special attention was given to learning and applying in practice 
psychological methods of maintaining working efficiency and doctor’s work under extreme conditions.  

To assess the results obtained, achievement levels were determined – informational and activity 
component knowledge, and emotional evaluation of the studied material. For comparison we used the 
results of students’ answers obtained within the period of recent 3 years (N=137). Comparison study 
showed that in the experimental group the level of knowledge did not drop, but quality changes occurred, 
and we obtained the data showing lesser scatter. The number of low quality answers curbed, but the 
number of very good answers curbed as well. 

Keywords: Professional education, distance learning, practical studies, semiotic function, sign and 
symbolic activity, modelling. 

1 INTRODUCTION 
The importance of the problem under study is determined by the issue of preserving the quality of 
medical students’ professional education. During the COVID-19 pandemic education everywhere had 
shifted from face-to-face learning to distant learning. The issue of preserving the quality of medical 
education had been in the global community’s focus of attention. Rapid and possibly destructive shifting 
to distant learning became a significant challenge for the whole academic community [1].  
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For example, the number of the materials submitted for publishing in the journals of AMEE (Association 
For Medical Education In Europe), Medical Teacher (www.medicalteacher.org) and MedEdPublish 
(www.mededpublish.org) almost tripled. All materials relate to the issues of medical students’ training 
under the conditions of the pandemic. All of them are aimed at finding out the conditions allowing to 
create a developmental learning environment in order to not only preserve the current education quality, 
but also enable finding methods and means of learning for moving forward. 

In 2020, Russian medical graduate and students post-graduate students not only had to study, but also 
took part in the practical work of healthcare facilities helping to cope with the influx of patients and doing 
the work of the doctors affected by the disease. That caused an additional challenge for the teachers of 
the non-major subjects, for example, psychology. We had to preserve the quality of the higher education 
aimed at holistic development of a future specialist and scientist, helping the student or a postgraduate 
student to cope with the increased number of professional duties and professional responsibility. It was 
necessary to create a learning environment that might help the individual to absorb the information they 
need and move forward and develop. 

2 METHODOLOGY 
The methodological framework for the classes comprises the activity theory [2] and the semiotic 
approach to learning (N.G. Salmina). This approach emphasizes the development of the semiotic 
function of the consciousness [3] that allows an individual to model phenomena and processes building 
a holistic view of the object and then unite separate models into an integral structure. 

In this article we view the issue of organizing classes of the psychology course for registrar students 
and postgraduate students that were given under the conditions of distant learning caused by the 
lockdown from March to June 2020. 

Learning organization was characterized by a number of specific conditions. The shift to distant learning 
became optimal for students because modern students are active participants of internet education and 
self-education. The data of the polls carried out in Russia between March and May 2020 show that 
students mention web resources as the most common. Students named a wide variety of websites and 
learning systems that they use.  

However, heads of learning departments pointed out a great number of distant learning participants 
were not ready for such form. The most part of students and teachers often choose internet service 
providers looking at the cost of the service, but not the quality of internet connection. A great number of 
Russian families faced a tough problem of providing learning places and conditions for all family 
members [4]. Lots of students and postgraduate students had to watch recorded lectures and practical 
classes. Learning using recorded materials raises new demands to organization of activities and means 
of students’ learning. 

Presenting learning materials as part of an online course has a number of positive moments [5]. For 
example, the text of a video lecture may be recorded so that students could listen to it at any appropriate 
time. This moment helped a lot of medical students performing their professional duties to obtain 
relevant information from lectures.  

A video course allows using a wide range of technical capabilities, for example, following links, receive 
answers from all listeners in real time, recording discussions followed by the analysis of arguments, etc. 

However, the issue of organizing fully valid students’ work at classes is important. Traditional forms of 
practical activities, such as presenting reports, answering questions during seminars, seatworks and 
module tests should be organized using different types of materialization in learning allowing to manage 
students’ cognitive activity. 

Managing students’ cognitive activity supposes purposeful creation of such learning conditions that 
performing a task activates mental efforts that are forming a certain level of development when 
performed in a sequence. The whole duration of practical classes (the sequence of tasks, the tasks 
themselves) was a holistic previously prepared presentation that the teacher was streaming during 
classes.  

We refused traditional lectures and shifted to the method of active learning used during mindset. For 
every class we prepared “workbooks”. The necessary material was presented briefly. During the lecture 
students fulfilled special tasks that were included into every block of information. 
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Selecting learning material and structuring the learning process we focused on the special organization 
of cognitive activity using specific sign and symbolic means. Including specific sign and symbolic means 
into learning (scheme, tables, pictograms, etc.) and purposeful organization of sign and symbolic activity 
facilitate growth of learning efficiency and create conditions for intellectual development of the learning 
participants. 

Performing tasks using different sign and symbolic means, understanding basic principles of symbolic 
representation of phenomena and processes facilitates activation of consciousness symbolic function 
that is the key aspect of intellectual development. Tasks organized students’ mental efforts aimed at 
identification and separation of reality planes and the types of connections between them. Tasks were 
structured so that performing tasks in psychology or pedagogic students were able to identify essential 
features of the studied reality (phenomena, processes, states). Notion words and specific terms were 
fixed in the logical connection that mirrors the inner life of a human being and the functioning of human 
psychic.  

Special attention is paid to organization and understanding principles of transferring the reality into sign 
and symbolic means implemented by the coding/decoding activity. Higher education especially focuses 
on forming the ability of modelling phenomena and processes [6] building a holistic view of the object 
under study by creating models of separate elements (for example, stages of a process or a system of 
its participants’ characteristics) followed by integration of separate models into a holistic symbolically 
represented structure.  

As part of studying psychology the logic of subject knowledge assimilation had been forming along with 
the logic of assimilating sign and symbolic means. The symbols representing the content of the objects 
under study are terms, notion words that denote not only certain phenomena studied by psychology. 
Conventional common signs (pluses, arrows, etc.) helped to point at the nature of the studied object’s 
or process’s connections. For activation students’ cognitive activity it is necessary to build the logical 
“tree” of notions that reflect the essence (content, phenomenon, processes) of the studied subject area.  

For that it was necessary to fulfill the following requirements: 

1 it is necessary to take into account the possible specifics of a term’s meaning content depending 
on a psychological scientific school and point at this giving a task; 

2 it is necessary to focus on main, basic, essential notions, excluding “author-owned” terms without 
wide recognition or having associative nature or transferred from other scientific domains; 

3 it is also necessary to identify notions that are created for describing processes and nature of 
interactions, formed relating to a particular professional task and capture objects’ characteristics 
in a particular situation.  

The key challenge of higher education is the issue of organizing joint activities of the student and the 
teacher. Therefore, we consider potentially productive considering the logic of presenting the learning 
material in accordance with the logic of forming in a student’s consciousness a holistic view of a 
professional activity goal set, its essential components and psychological characteristics of the 
participants [7]. 

Practical classes were held as tasks to perform with recording their answers using special learning 
maps. Students were given in a corporate educational application access to files structured as 
workbooks with tasks that each student fulfilled during the practical class. Special attention was paid to 
learning and practical use of psychological methods of maintaining working efficiency and doctor’s work 
in extreme conditions [8].  

The final class on every learned topic was held as systems analysis of a particular case and response 
– generalization of personal experience or presenting an extensive description of a case.  

Structuring and giving such tasks requires to take into consideration the specifics of medical students’ 
professional perception of the situation and their thinking, characterized by attention to details, and the 
tendency to concretizing facts. That requires attention while selecting the most typical cases and 
avoiding unnecessary affectation in case description. 

The issue of control is important under the conditions of distant learning. Performing tasks in the 
“workbook” files allows the students not only to work over the material, but enhance it, develop, express 
their opinion, which is important to take into account for performance assessment. In our opinion control 
of performing tasks for medical students under the pandemic conditions should be aligned with 
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continuous work on forming positive motivation of learning. In order to form an image of the positive 
future it is necessary to show the opportunities of the acquired knowledge for their career. 

3 RESULTS 
For assessment of the obtained results levels of achievement were determined: indicators of information 
and activity components’ knowledge, and emotional evaluation of the learned material. Formalized tests, 
control tasks and cases were used. For comparison the results of students’ answers obtained during 
the recent three years (N = 137) were used. Comparative analysis of formalized indices using Kruskal–
Wallis H test showed that the difference between the indices of the groups does not reach statistical 
significance. We can say that the knowledge level in the experimental group did not go down. Qualitative 
analysis of case solution showed that qualitative changes occurred and the data showing lower variation 
were obtained. The number of low quality answers dropped, however the number of excellent answers 
dropped as well. 

Our experience and the experience of our colleagues [9], [10] shows that under the pandemic conditions 
the opportunity of communication with the teacher became a significant part in the efficacy of learning. 
The ex-post-facto experiment carried out in the pandemic situation demonstrated the importance of the 
teacher’s personality in students’ learning. Even under the conditions of work with practical classes 
recorded students actively used the means of communication provided by the corporate educational 
system for asking questions, consulting, and expressing their opinions. 

4 CONCLUSIONS 
To conclude, we want to quote professor Trevor Gibbs, president of the Association for Medical 
Education in Europe (AMEE): “If there can be anything positive that results from the Covid-19 pandemic, 
it will be as a result of the need to advance to what was in the educational melting pot of the future; we 
have been made to think, to innovate, to practice, to evaluate and research” [11]. 
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Abstract 
Financial literacy forms an unambiguous part of general economic literacy. Financial literacy represents 
the knowledge, skills, and standpoints of all citizens that should be applied within the current society. In 
the past two decades, financial markets have become more complex and investment opportunities have 
expanded significantly. Financial institutions have a wide range of new and rather complicated products 
in their portfolios. The paper aims to assess the financial literacy of students of three selected Czech 
universities. The study focuses on their financial management tools. The data was obtained by 
quantitative research using a questionnaire among respondents (n = 1.437). The data was collected in 
2018 among full-time bachelor’s and master’s degree students. The results demonstrate that 95.76% of 
the respondents have a current account, 53.38% of respondents have a savings account, and 77.80% 
of respondents have a retirement savings account. 72.23% of respondents know which institution 
supervises banks in the Czech Republic. Correlation between the education level and university and 
financial knowledge was demonstrated by the data statistical analysis. 

Keywords: cost, education, financial literacy, income, student, university. 

1 INTRODUCTION 
Financial education within the fast-growing industry of financial products and related services stimulates 
consumers’ active approach to personal responsibility for the financial security of themselves and their 
families. Numerous conceptual strategies have been undertaken in the sphere of consumer’s financial 
protection and education both at the European and state levels within the last 15 years. Globally, these 
topics are controlled by the OECD and/or EU. At the national state level, financial literacy is outlined in 
the National Strategy of Financial Education document created by the Czech Republic Ministry of 
Finance.  

At present, many countries attach particular importance to the financial literacy of the younger population 
and this results in the gradual collection of relevant data able to reflect the status of financial literacy in 
various groups of the population in order to identify the potential for improvements [1]. Financial literacy 
at universities and the direct assessment of its level in this segment seems to be a rather infrequently 
addressed topic [2, 3]. Current university students can be considered as young adults who enter the 
productive period of their lives during their studies or after graduation [4].  

Financial markets have become more complex and investment opportunities have expanded 
significantly in the last two decades. Financial institutions have a wide range of new, and often complex, 
products and instruments in their portfolios. The complexity of financial instruments, on the one hand, 
and their ease of use, on the other, have formed a basis for continuous improvement of financial 
education [5]. Seen from an individual perspective, money is both one of the main stimuli of lifelong 
learning, and its major obstacle. The current form of the world of finance and investment, as we know 
it, is strongly affected by the rapid development of digitization, and information and communication 
technologies. This situation is currently augmented by the global COVID-19 pandemic. These facts 
place increased demands on each individual and affect, in one way or another, members of all 
generations [6]. It is for this reason that it is essential for individuals to be able to control and use financial 
management tools. This is also agreed by Dařena (2011) [7] who states that knowledge of finance and 
financial products improves the potential impact on the management organization. Stolper and Walter 
(2017) [8] consider a low level of financial literacy to be an obstacle to economic growth at both national 
and international levels, and state that a country’s wealth is influenced, among other things, by the 
financial literacy of its citizens. Sharing the same opinion, Potrich and Vieira (2018) [9] regard financial 
competences as an essential tool for promoting growth in the 21st century. 
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Financial literacy is defined by the Financial Education National Strategy, issued by the Czech Republic 
Ministry of Finance, as “a set of knowledge, skills, and standpoints of the citizens which they need to 
implement in order to financially secure themselves and their families within the current society and, 
moreover, to actively operate at the financial products and services market. A financially literate citizen 
is knowledgeable in money and price spheres and he/she is capable of responsible management of 
personal/family budget including financial assets and liabilities considering the ever-changing life 
situation” [10]. A revised definition of financial literacy from 2017 is “financial literacy is a set of 
knowledge, skills, and attitudes necessary to achieve financial prosperity through responsible financial 
decision-making” [11]. 

The Organisation for Economic Co-operation and Development defines the issue as follows: “Financial 
education is the process by which financial consumers/investors improve their understanding of financial 
products and concepts and, through information, instruction and/or objective advice, develop the skills 
and confidence to become more aware of financial risks and opportunities, to make informed choices, 
to know where to go for help, and to take other effective actions to improve their financial well-being” 
[12]. A revised definition of financial literacy from 2018 is “the combination of awareness, knowledge, 
skills, attitudes, and behaviours that are necessary to make optimal financial decisions and achieve 
individual well-being” [13]. 

Lucey (2018) [14] claims that financial literacy is a measure of the degree to which one understands key 
financial concepts and possesses the ability and confidence to manage personal finances through 
appropriate, short-term decision-making and sound, long-range financial planning, while mindful of life 
events and changing economic conditions. 

The complexity of financial tools, on the one hand, and their ease of use, on the other, establishes the 
grounds for the constant improvement of financial education [5]. From an individual perspective, money 
is one of the main impulses for lifelong learning as well as the main obstacle, especially from the 
viewpoint of the organisation.  

The aim of this paper is to assess the data from primary research and, based on them, to evaluate which 
financial management tools are used by students of the three selected Czech universities. Additionally, 
knowledge of the supervisory authority of banks in the Czech Republic is also evaluated. 

2 METHODOLOGY 
The theoretical background of this paper presents the issue within various contexts. A comparative 
method was implemented to process scientific sources, i.e. scholarly and specialised papers and 
literature, numerous journals, and relevant current internet sources.  

Primary data were collected using a questionnaire. The questionnaire was conducted in 2018 and the 
data from printed questionnaires were manually transferred into an electronic format for further 
processing. The questionnaire included 32 questions. The respondents were full-time students at three 
selected universities in the Czech Republic focused, among other things, on agriculture, forestry, and 
veterinary science. These were the University of South Bohemia in České Budějovice (hereinafter 
referred to as USB), the Mendel University in Brno (hereinafter referred to as MEU), and the Czech 
University of Life Sciences in Prague (hereinafter referred to as CZU). At each university, the 
researchers approached both respondents studying at the faculties focused on economics (at USB this 
was the Faculty of Economics, at MEU it was the Faculty of Business and Economics, and at CZU it 
was the Faculty of Economics and Management) and respondents studying at faculties not specializing 
in economics (at USB this was the Faculty of Agriculture, at MEU it was the Faculty of Agri Sciences, 
and at CZU it was the Faculty of Environmental Sciences). In total, 1,437 respondents took part in the 
primary research. The sample was determined based on quota sampling and represented 14% of the 
total number of students at the selected faculties. 

Basic sociodemographic factors of the respondent reference group were as follows. 
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Table 1. Sociodemographic factors of the respondents in %. Source: own research, 2018 

Gender 
Female 57.48 
Male 42.52 

Level of study 
Bachelor's degree (BD) 66.32 
Master’s degree (MD) 33.68 

Field of study 
Economic studies (ECO) 63.40 
Non-economic studies (NON-ECO) 33.60 

University 
CZU 59.29 
USB 18,02 
MEU 22.69 

The quality of the above is the responsibility of the author. The contingency table is used for transparent 
visualization of the mutual relations of two statistical variables. The type of the contingency table is given 
by the number of rows r and the number of columns s, is means r × s [15]. Obviously, 𝜒!is a 
measurement of the overall dissimilarity of 𝑛"# and 𝑚"#. The bigger the difference between the observed 
and expected values, the higher the test statistic χ!.  

𝑚"# =
𝑛" . 𝑛#
𝑛  (1) 

𝜒! ='
(𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦	𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 − 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦	𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑)!

𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦	𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑  (2) 

𝜒! ='';𝑛"# −𝑚"#<
!

$

#%&

'

"%&

/𝑚"# (3) 

i and j are indexes of rows and columns, nij are observed marginal frequencies, ni and nj are marginal 
totals, n is grand total of observations, mij are expected frequencies. We compare χ! to the critical value 
χ! with a chi-square distribution of (r-1)(s-1) degrees of freedom at the chosen level of significance. We 
reject the hypothesis if χ! is larger than the table value. This test is valid asymptotically, and thus can 
only be applied if there are a sufficient number of observations. All expected values ought to be higher 
than one [16]; at the same time, the table should not contain more than 20% of theoretical incidence 
rates (frequencies) of less than 5. Where zero values occur in any of the fields, we proceed to analyse 
a derived table, created by merging a small number of categories [16]. Cramér's V was used to 
determine the degree of association between the variables. 

The following hypotheses were the subject of data analysis: 

• H01: Knowledge of the institution which supervises banks in the Czech Republic is independent 
of the respondent’s gender.  

• H02: Knowledge of the institution which supervises banks in the Czech Republic is independent 
of the university. 

• H03: Knowledge of the institution which supervises banks in the Czech Republic is independent 
of the specialization of the faculty. 

• H04: Knowledge of the institution which supervises banks in the Czech Republic is independent 
of the respondent’s level of study. 

3 RESULTS 
In this chapter, the results of the primary research in the field of university students’ financial literacy are 
presented, including comments. The next part is discussion, where the comparison of the final results 
of the own research with similar studies in the context of the issue is carried out. In terms of monetary 
literacy, the competences necessary for the management of cash and non-cash resources were 
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identified by asking the respondents whether they use the tools designed for this purpose and to what 
extent they use them. 

The first question asking about the products used focused on supplementary pension insurance/pension 
savings schemes. This question also relates to providing for old age, as the most common answer to 
how the respondents would secure their old age (this question was part of the whole research 
performed) was that they would use the pension provided by the government and some other means – 
savings, insurance, etc. Therefore, it was investigated how the respondents use this product. The 
structure of the answers received is outlined in the analysis below.  

Table 2. Overview of the use of supplementary pension insurance/pension savings schemes 

University/ 
specialization/ 

response 

Yes No Total 

Absolute 
frequencies 

Relative 
frequencies 

withing 
university 

Absolute 
frequencies 

Relative 
frequencies 

withing 
university 

Absolute 
expression 

Relative 
frequencies 

withing 
university 

USB 65 25.10 % 194 74.90 % 259 100 % 

MEU 47 14.42 % 279 85.58 % 326 100 % 

CZU 207 24.30 % 645 75.70 % 852 100 % 

Total 319 22.20 % 1 118 77.80 % 1 437 100 % 

ECO 174 19.10 % 737 80.90 % 911 100 % 

NON-ECO 145 27.57 % 381 72.43 % 526 100 % 

Total 319 22.20 % 1 118 70.80 % 1 437 100 % 

Of the total number of respondents, only 22.20% (319) of them use supplementary pension 
insurance/pension savings schemes, the other respondents (77.80%, 1,118) do not use this product. 
Considering that when asked how they intend to finance their needs in their old age, as many as 76.13% 
(1,094) of the respondents answered that they expect to finance their needs form their pension plus 
another source – savings, supplementary insurance – the result is rather worrying. 

The use of the savings account was another product which was investigated. Respondents were asked 
whether or not they use this product. For the structure of the answers received please see below. 

Table 3. Overview of the use of the savings account 

University/ 
response 

Yes No Total 

Absolute 
frequencies 

Relative 
frequencies 

withing 
university 

Absolute 
frequencies 

Relative 
frequencies 

withing 
university 

Absolute 
frequencies 

Relative 
frequencies 

withing 
university 

SBU 118 45.56 % 141 54.44 % 259 100 % 

MEU 161 49.39 % 165 50.61 % 326 100 % 

CZU 488 57.28 % 364 42.72 % 852 100 % 

Total 767 53.38 % 670 46.62 % 1 437 100 % 

ECO 461 50.60 % 450 49.40 % 911 100 % 

NON-ECO 306 58.17 % 220 41.83 % 526 100 % 

Total 767 53.38 % 670 46.62 % 1 437 100 % 

Of the total number of respondents, 53.38% (767) of them responded that they use saving accounts, 
the other 46.62% of respondents (670) do not use this product. This question is in a certain way linked 
to the knowledge of the level of inflation, as it is necessary for the respondents to be able to compare 
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the revenue from the savings account with the rate of inflation, because it is common that the revenue 
from the savings account does not compensate for the annual inflation rate. At the same time, it is also 
important that the respondent is familiar with interest rates to be able to assess the effectiveness of this 
product. 

The results are summarized in the following figure which provides an overview of the use of individual 
financial products by respondents. The use of the current account is also included. 

 
Figure 1. Use of individual financial products 

Respondents were also asked about the current account. Of the total number of respondents, as many 
as 95.76% (1,376) of them responded that they use this product, while only 4.24% (61) of respondents 
answered that they do not use this product. The use of the current account as a tool for managing non-
cash resources is almost a matter of course now. 

In connection with the use of a current account, respondents were asked if they also use internet 
banking. Of the total number of respondents, 94.15% (1,353) of them use internet banking and only 
5.85% (84) of them do not use this option. This finding corresponds to the question examined above 
whether the respondents use a current account. 

Another question asked to respondents concerned the supervision of banks. Respondents were asked 
to state which authority supervises banks in the Czech Republic. Of the total number of respondents, 
the answers of 72.23% (1,038) of them were correct, the remaining 27.77% (399) of them answered 
incorrectly. As to the incorrect answers, the most often wrong answer was that banks in the Czech 
Republic are supervised by the Ministry of Finance of the Czech Republic, the answer that the banks in 
the Czech Republic are supervised by the Monetary Fund was also quite frequent. The following 4 zero 
hypotheses were formulated and tested relation to this question. 

Table 4. Tested hypotheses – Knowledge of the authority which supervises banks in the Czech Republic 

Number of 
hyp. Wording of hypotheses χ2 Critical 

value 
H0 can be 
rejected Cramer's V 

H01 
Knowledge of the authority which supervises Czech 

banks is independent of the gender. 0.02 3.84 - - 

H02 
Knowledge of the authority which supervises Czech 

banks is independent of the university. 6.77 5.99 X 0.08 

H03 
Knowledge of the authority which supervises Czech 

banks is independent of the specialization. 2.91 3.84 - - 

H04 Knowledge of the authority which supervises Czech 
banks is independent of the level of study. 7.79 3.84 X 0.07 

In terms of H01, the value of statistics χ2 is higher than the critical value at level 0.05. The zero hypothesis 
can be rejected. The knowledge of the authority which supervises banks in the Czech Republic depends 
on the university studied by the respondent. The strength of the dependence indicated by Cramer’s V is 
very low, or nearly negligible (V = 0.08). Statistically significant differences were identified by means of 
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the method of adjusted residuals. It was proved that the wrong answer (33.44%, 109 respondents) was 
chosen by MEU students more often than by respondents from other universities. 

In terms of H04, the value of statistics χ2 is higher than the critical value at level 0.05. The zero hypothesis 
can be rejected. The knowledge of the authority which supervises banks in the Czech Republic depends 
on the respondent’s current level of study. The strength of the dependence measured by Cramer’s V is 
very low, or nearly negligible (V = 0.07). Significant differences were identified with the help of the 
method of adjusted residuals. A statistically significant finding (at level 0.01) showed that students of 
master’s degree programs have a higher awareness (76.86%, 372 respondents) of which authority 
supervises banks in the Czech Republic. 

Table 5. Summary results of the tested hypotheses 

Hypotheses Can be/cannot be rejected 

H01 cannot be rejected 

H02 can be rejected 

H03 cannot be rejected 

H04 can be rejected 

The summary of the tested hypotheses (Table 5 above) shows an apparent dependence between the 
knowledge of the authority which supervises banks in the Czech Republic and both the university studied 
and the level of study. The dependences, however, can be considered as very weak, or even negligible. 

In the last few decades, experts, institutions, and teachers have expressed their concerns whether 
young people graduating from university really possess adequate knowledge to build and manage 
healthy financial lives and make the right decisions [17]. 

In itself, the concept of financial literacy includes various domains of knowledge. Monetary literacy 
means competences necessary for the management of cash and non-cash money and transactions with 
the money and, also, the management of instruments available for these purposes (e.g. current account, 
payment instruments, etc.). This is why it is so important that each individual is capable of handling such 
instruments, knows their principles, and is able to use them as effectively as possible. This is followed 
by the idea of Feng et al. (2019) [18] who emphasize that the impacts of the level of financial literacy 
achieved by each individual is obvious, as it affects each individual’s household economy, planning, and 
decision-making regarding the household’s finance. 

In terms of knowing about the supervision of banks in the Czech Republic, the dependence between 
the type of university and the level of the respondent’s study became apparent. Here is why being a 
student of a bachelor’s or master’s program played an important role. Similarly, Mouna and Anis (2017) 
[19] found in their study of financial literacy determinants that financial literacy depends on an individual’s 
level of education. Sabitova (2014) [20] presents the same results in the conclusions of her research 
which indicates that lower university education provides only general information about the financial 
component of economy. Master’s degree programs, on the other hand, provide more detailed and up-
to-date knowledge in this area. Similarly, Sabitova (2014) [20] emphasized that master’s degree 
programs should take into account the requirements of global financial systems, which places further 
demands on the quality of financial education. Moreover, the authors of this paper themselves 
encountered results which were apparently affected by the fact that the respondents are students of 
economics and, therefore, their wider knowledge of financial issues can be assumed [21]. 

4 CONCLUSIONS 
The paper aims to assess financial literacy of students of three selected Czech universities. The study 
focuses on their financial management tools. The data was obtained by quantitative research using a 
questionnaire among respondents (n = 1.437). The results demonstrate that 95.76% of the respondents 
have a current account, 53.38% of respondents have a savings account, and 77.80% of respondents 
have a retirement savings account. 72.23% of respondents know which institution supervises banks in 
the Czech Republic - correlation between the education level and university and financial knowledge 
was demonstrated by the data statistical analysis. Finally, yet crucially, the article has emphasised the 
importance of increasing awareness of financial education. 
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Abstract  
Intercultural communication in the spheres of politics and law has become an integral element of the 
process of globalization, which makes learning a foreign language for specific and professional 
purposes a vital necessity. The aim of professionally oriented approach to teaching English as a 
foreign language comprises in itself the formation of language skills and competences which will allow 
students to perform their professional functions successfully in the future. On the one hand, students 
must master their command of general English, develop fluency and linguistic accuracy, but, on the 
other hand, they should acquire the ability to use the foreign language in the professional 
environment. The combination of these two factors constitutes the basis of the methods and 
techniques used in teaching professionally oriented English.  

Tutors and professors involved in the process of teaching English for specific purposes have to cope 
with the following task: they should reveal main peculiarities of the professional language which they 
work with. These characteristics should be analyzed, compared with the linguistic peculiarities in the 
native language and have to be explained to the students. After this stage the students must practice 
newly acquired language constructions and word combinations and use then in the models of 
professionally oriented speech. This approach will allow future lawyers and politicians to sound natural 
while communicating in professional context. 

One of the ways to single out the main linguistic features is to study modern authentic texts of political 
rally speeches and judicial arguments, which provide first-hand material for linguistic research. When 
teaching English for specific purposes in the field of politics and law it is significant to incorporate 
linguistic realities in order to make students’ communicative competence highly demanded in the 
professional community. Political and judicial languages constitute sociocultural grounds that tend to 
change rapidly. Thus, we assume that teaching professionally oriented English requires 
comprehensive authentic language data that comprises professional corpora. Corpus-based approach 
to teaching political and judicial English makes students’ speech sound less artificial and helps to 
overcome cultural and linguistic gaps. While analyzing the current academic programmes, offered by 
the Russian universities we may state that there is a little room for studying authentic up-to-date 
linguistic materials within the professional corpora. The identified problem has a negative impact on 
intercultural communication as it prevents specialists in politics and law from real relevant professional 
environment. 

The objectives of the research we have carried out and the results of which are presented in the article 
include the following:  

1 to make valid comprehensive political and judicial corpora on the basis of pre-election campaign 
speeches and Supreme Court arguments;  

2 to compare and contrast the linguistic means of expressing persuasion in political and judicial 
speeches;  

3 to compare and contrast the ways of expressing solidarity with and separation from the 
audience within the political and judicial discourses; 

4 to suggest a number of variants how to incorporate the results of this research into the process 
of teaching political and legal English.  

Political and judicial corpora are subjected to qualitative and quantitative analyses. The ultimate aim is 
to describe the linguistic characteristics inherent in modern American political and judicial 
communication in the English language for the following incorporation into the academic programmes.  

Keywords: political discourse, judicial discourse, teaching English for specific purposes, corpus 
linguistics.  
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1 INTRODUCTION  
The problem of communicative efficiency is vital and heterogeneous especially in the sphere of cross-
cultural communication [1]. In order to facilitate the teaching process and establish new 
methodological principles of teaching English for specific purposes, we suggest that the discourse 
analysis should be considered as a source of typical linguistic features which may be used as 
guidelines by tutors or teachers. We view both political and judicial discourses as sociocultural and 
language phenomenon that, on the one hand, underpins national unity and identity and, on the other 
hand, can give us a clue to the most common national values and beliefs [2]. 

Despite the fact that the theory of discourse has been worked over and explored by many scholars, 
confessed approach and universal determination of a concept of “discourse” is still under discussion. 
Various schools of linguistics have defined the many-sided term “discourse” highlighting different 
shades of its meaning, but in our work we adhere to the first and the most popular formula of 
discourse that was given by a Dutch researcher van Dijk: “Discourse is understood as a complex 
linguistic phenomenon, including besides the text itself, some extralinguistic factors, such as purposes 
of the communicators, their world contemplation, back-ground knowledge, necessary for the text 
understanding” [3].  

In order to deepen the research of linguistic peculiarities of the modern American political and judicial 
discourses we apply the symbiosis of both discourse and corpus analysis that provides a synergistic 
effect within the corpus-assisted discourse studies (CADS). Discourse analysis is generally associated 
with qualitative broad text interpretation that may gain empirical evidence via the qualitative corpus-
based data analysis.  

Due to the lack of readymade political and judicial corpora we collected the data of most prominent 
political and legal speeches that have been published over the last 10 years as modern and up-to-date 
discourse is the direct relevance of the present study. The collected language data is considered to be 
valid as it contains more than 400,000 words of political speeches and debates (delivered by Obama, 
Romney, Clinton, Trump, Biden, Pence, Kaine) and proceedings of the US Supreme Court. 

The results achieved in the course of the research will be used as a basis for methodological 
suggestions and guidelines how to incorporate the main linguistic traits of political and judicial 
discourses in the teaching process.  

2 METHODOLOGY 
The research results presented in this article have been achieved through a combination of methods 
employed by modern linguists.  

The object of the research is discourse, namely political and judicial discourses, and in order to reveal 
the linguistic peculiarities inherent in political speech and court arguments we had to subject these 
texts to discourse analysis (hereinafter referred to as D.A.). The essence of D.A. as an 
interdisciplinary method is to establish the practice “linked to the performance of identity associated 
with a group” and to analyze the evidence of social life priorities in the language use [4]. The 
interpretation of texts from discursive angle implies that the linguists study the language of the 
utterances taking into account the situation of speaking and other non-linguistic factors. As the 
definition of discourse as a national sociolinguistic phenomenon is the cornerstone of our research, 
the discourse analysis, which we carried out, included in addition to the examination of the given texts 
the scrutiny of the target that communicators desired to achieve, the surroundings in which the 
communication occurs and some other circumstances.  

For the purposes of our research the D.A. is conducted through corpus assisted discourse studies 
(hereinafter referred to as CADS), which involves the performance of analysis of acts of 
communication on the basis of a valid language corpus. A language corpus represents a set of texts 
selected in accordance with special criteria. [5] The guiding principles which governed the compilation 
of our two corpora are the following: time period and impact of these texts on the lives of the 
Americans. As we intend to describe topical characteristics of political and judicial discourses, the 
most recent examples (for the last 10 years) of political speeches and court arguments have been 
selected for the corpora.  

On the other hand, the focus of our attention is on the peculiarities of specifically oriented language 
which reflect the national identity of the population in general, thus the corpora include pre-election 
speeches and arguments of the Federal Supreme Court. Such a choice is explained by the 
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importance and impact these texts have on the US citizens. In our case the two corpora are 
homogeneous (containing similar examples of utterances), monolingual (all texts are in the American 
English language) and include orthographic transcripts of oral speeches. In the course of the research, 
we analyze modal verbs, deixis and emphatic constructions from the perspectives of CADS. 

As the total number of lexemes of the corpora amount to more than 400,000, it is virtually impossible 
to analyze such data only by hand and eye. In order to achieve rapid and reliable results within a 
reasonable period of time and to exclude any possibility of error AntConc 3.5.9 software was used, 
which is a computer tool used to reveal language regularities. By applying this program, we can 
perform quantitative and qualitative analyses of lexical and grammatical units. For instance, the 
language data can be arranged according to the frequency, thus showing the most frequent 
occurrences in the speech. This approach may be useful to verify the prevalence of a synonym in this 
type of communication or to determine the main concepts which are typical for communicators. 
Moreover, AntConc allows linguists to study the qualitative aspects of speech using the option which 
shows the concordances of a given lexeme in the context. It permits to reveal new shades of meaning 
or unconventional collocations which the words may acquire in the course of communication. [6] 

The corpus of political speeches was analyzed separately from the one of court arguments, afterwards 
the results were compared and summarized. 

3 RESULTS 
Having applied qualitative comparative analysis that was complemented with computer-assisted aids 
we may assume that both political and judicial discourses have common and diverse features. The 
derived data sheds light on the discourses as separate unique sociolinguistic phenomena.  

A close study of persuasion from the perspectives of usage of modal verbs within political and judicial 
corpora elicited a considerable difference in both discourses. Thus, in political discourse verbs of high 
modality value and positive polarity are used at twice the rate of judicial discourse. We associate these 
findings with more expressive and ambiguous traits of the political speeches that are contrasted with 
factual basis of the judicial discourse. It is noteworthy to say that verbs of high value and negative 
polarity dominate in judicial discourse twice likely than in political one. Therefore, we may see 
opposing correlation in current usage of modal verbs between two discourses.  

Both in political and judicial discourses the use of personal deixis and rhetorical questions is multi-
functional, and they are regarded as manifold elements serving particular purposes of the speakers 
and helping him or her to make their speech convincing and persuasive. In addition, rhetorical 
questions and personal deixis are also considered an important feature of political speeches and 
judicial arguments, for they contribute to the sense of solidarity with or separation from the speaker 
and the recipients. 

Although the difference in the use of emphatic contrastive constructions is not that dramatic, it still 
proves that emotiveness is one of the main features of political discourse, while judicial discourse is 
characterized by objectiveness and neutrality.  

3.1 Specific vocabulary 
Judicial discourse is a specifically oriented, strictly institutionalized kind of communication practices 
within which legal issues are resolved by the participants whose roles are delineated according to 
well-defined norms and rules of interaction. 

Political discourse is specifically oriented and politically motivated communication by means of which 
political leaders or other authorized officials (the speakers) achieve their targets and influence the 
public opinion (the audience).  

Corpus-assisted discourse studies (CADS) are the discourse analysis that is performed on the basis 
of valid language corpus.    

Modality is a lexical and grammatical category which expresses the speaker’s attitude towards the 
utterance as well as the correlation between the content of the utterance and the reality. In broader 
meaning, modality implies “means by which language is produced and perceived” [7].  

Emphatic structures are language patterns via which the speaker can highlight the part of the 
utterance he or she considers to be the most important or vital.  
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Deixis is a term used in linguistics to denote language features which express social distinctions that 
relate to participant roles, for example pronouns, vocatives and other forms of address [8]. 

3.2 Persuasion: quantitative analysis of modality in the modern American 
political and judicial discourses. 

Modality is a common linguistic phenomenon that both political and judicial discourses share as it 
expresses persuasion in ways of necessity, certainty, ability, permission and so on. Modality stands 
between the extreme positive and the extreme negative terms. Its importance lies in giving the 
speaker the capability to objectively express his attitudes and judgments towards a certain topic [9]. 
Doing so, actors can identify their social relationships and manifest their power relationships between 
the participants. According to Halliday, there are three basic values of modal commitment: high, 
medium and low on the scale [10]. And different scales of modal commitment lead to different 
meanings. 

In order to conduct the quantitative analysis of modal usage in political and judicial discourses we 
counted the frequency of both positive and negative modal verbs that are subdivided into high, 
medium and low value according to Halliday’s framework.  

polarity Value Word 
frequency in 

political discourse 
frequency in judicial 

discourse difference 

Positive 

High 

Must 67 61 6 
ought to 22 16 6 
Need 294 65 229 
has to/have to/ had to 491 310 181 

medium 
Would 624 997 373 
Should 330 232 98 
is to/ was to 96 126 30 

Low 

Can 792 787 5 
May 62 203 141 
Could 193 408 215 
Might 39 139 100 

Negative 

High 

must not (mustn't) 3 0 3 
cannot (can't) 47 52 5 
could not (couldn't) 6 54 48 
 ought not to (oughtn't to)  0 0 0 

medium 
would not (wouldn't) 35 81 46 
should not (shouldn't) 28 52 24 
is not to(isn't to) / was not to(wasn't to) 7 0 7 

Low 
need not (needn’t) 0 0 0 
doesn't have to/ didn't have to 2 34 32 
doesn't need to/ didn't need to 0 17 17 

  
 total frequency 3138 total frequency 3634 496 

Positive polarity of the modal verbs 

Value Total frequency in 
political discourse 

Total frequency in 
judicial discourse Difference Percentage difference 

between TFPD and TFJD 
High 874 452 422 48% 

Medium 1050 1355 305 22,5% 
Low 986 1537 551 64% 
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Negative polarity of modal verbs 

Value Total frequency in 
political discourse 

Total frequency in 
judicial discourse 

Difference in 
frequency 

Percentage difference 
between TFPD and TFJD 

High 56 106 50 47% 
Medium 70 133 63 47% 

Low 2 51 49 96% 
TFPD- total frequency in political discourse 
TFJD- total frequency in judicial discourse 

According to statistics of positive modal usage, modals of high value are 48 per cent more prevalent in 
political discourse than in judicial, nonetheless, medium and low modality is more frequently used in 
judicial discourse as percentage difference between TFPD and TFJD is 22,5 and 64 respectively. We 
assume that high modality value represents the political discourse as twice more expressive and 
emotional than judicial discourse, persuasion and provocative strategies are transparently resorted to 
by the politicians. Judicial discourse, in contrast, constitute a more objective ground as modals of 
medium and low value are prevailing.  

When we talk about negative modality, modal verbs of each value- high, medium and low are more 
dominant in judicial than in political discourse. It is clear from the statistics that prohibition is not typical 
for political speeches in contrast to judicial proceedings. We may conclude that restrictions are 
commonly associated with the unambiguity and accuracy which are essential basics of judicial 
discourse and are likely avoided in policy.  

The results of the above-mentioned quantitative analysis are vital from the teaching perspective, as it 
allows to choose the most frequent modal verbs. The teachers are supposed to draw students’ 
attention to these grammar categories, explain their meaning and functional peculiarities and 
encourage the students to use them in speech.  

3.3 Persuasion: qualitative comparative analysis of emphatic constructions in 
the modern American political and judicial discourses.  

Besides modal verbs there are other ways, both lexical and grammatical, of expressing persuasion in 
the English language. [11] One of them is the use of emphatic do, which highlights the verb used as 
the predicate of the sentence. In the “The Cambridge Grammar of the English Language” Rodney 
Huddleston differentiates two meanings of the emphatic use of the verb do, the first being the 
highlighting itself and the second being the meaning of stressed contrast [12] For instance, in the 
sentence “I do agree with your suggestion” the speaker merely underlines the importance of the 
acceptance of somebody’s idea, while in the sentence “It’s not what I meant, but what I do mean is 
the following ……” polarity of two ideas is expressed. As an emotional contrastive means this 
construction is usually accompanied by conjunctions such as but, or the following adverbs although, 
albeit, however. 

In order to understand which variant of the emphatic do prevails in political and judicial discourses we 
firstly counted all the cases of this construction in the corpora and then through qualitative analysis 
revealed the type of the purpose (stress versus contrast) this structure serves in the speech.  

There have been detected 150 cases of the emphatic do in the arguments of the Supreme Court of 
the USA. However, only 23 of them (around 15%) are used to show contrast and polarity. Thus, we 
may draw a conclusion that the main function of the emphatic do in judicial discourse is to underline 
the importance of the fact and convince the recipient.  

Meanwhile in political texts Antconc tool revealed 155 cases of emphatic do. In 30 sentences (almost 
20%) the meaning of this construction, besides highlighting, involves the connotation of contrast. As 
we can see, the ratio between emphatic meaning and emotional contrast is slightly different. In 
political discourse the emphatic do is more often (by 5 %) used to express polarity. It is 
understandable as politicians especially in debates try to convince the audience of the adverse views 
of the opponent, indicating the difference in their positions.  

The main technique, which may help to activate these constructions in speech, is to give students 
neutral texts in the sphere of politics and jurisprudence and ask them to make initially neutral texts 
emphatic by using the grammatical structures that are mentioned above.  

1630



3.4 Expression of solidarity with and separation from the audience within the 
political and judicial discourses 

Personal deixis is viewed to be one of the most common tools of establishing solidarity between the 
speaker and the audience within political and judicial discourses. Deixis manipulates the pronominal 
system to assume or reject responsibility and to establish solidarity with the audience and to persuade 
the receivers regarding certain issues. It has been acknowledged that personal pronoun ‘we’ has been 
used in manifold functions in the English language, which makes it “an especially powerful pronoun”. 
[13] In link with Pennycook, we consider ‘we’ as simultaneously inclusive and exclusive pronoun that 
reflects the solidarity and rejection, inclusion and exclusion accordingly [14]. Deixis ‘we’ refers to 
inclusiveness if the speaker assumes ‘I’ + ‘you’ (singular) or ‘I’ + ‘you’ (plural) where ‘you’ is the 
addressee. Personal pronoun ‘we’ can also function as exclusive by excluding the addressee(s), 
although including other people, namely the speaker + the speaker’s family, the Government, or the 
penal of the Supreme Court Judges as opposed to the attorneys, presenting the case. Thus, in order 
to differentiate the inclusiveness from the exclusion we should consider the context and addressee’s 
role in this context where the addressee can play as an out-group or the in-group member. 
Implementation of personal deixis ‘we’, ‘us’ and ‘our’ demonstrates who has the authority, because the 
spokesperson is speaking on behalf of others, hence he or she has the authority to speak for others. 
Thereby, the pronouns ‘we’, ‘us’, ‘our’ can be the speaker’s way of showing identification with the 
people included in the social context as it creates solidarity between the spokesman and the 
recipient(s) or, conversely, first personal plural pronoun can lead to distancing from the listeners.  

Having analysed political and judicial discourses, we may assume that inclusiveness considerably 
prevails over exclusiveness in political speeches. Inclusive usage of personal deixis ‘we’, ‘our’, ‘us’: 
“we the citizens of America”, “we trade with other nations”, “we will also reenter the climate 
agreement”, “take care of our environment”, “look at the Iran nuclear deal, which now has put us in a 
position where we are less safe”. When it comes to the judicial discourse, especially in the sphere of 
oral arguments, inclusive meaning of personal pronoun “we” and its derivatives is not that common. It 
can be explained by the fact that the main function of court proceedings is the opposition between the 
parties to the judicial process. However, we can cite the following examples of inclusiveness, where 
the judge refers to everyone present in the courtroom: “We will hear the argument this morning”, “the 
case which we have to hear today is quite sensitive” [15]. 

The cases of usage exclusive ‘we’, ‘our’, ‘us’ are relatively rare in political discourse: “we keep our 
word”, “we might have had some differences, and we had a lot of debates”, “We ran a campaign”. 
Meanwhile in judicial rhetoric the exclusiveness of these pronouns is dominant to underline the 
different status the judges and the attorneys have. For example, in the sentence “We are not asking 
this Court to say that the powers were curtailed”, “we” means the attorneys for the respondent; “Would 
you like to explain to us that an ordinary policeman has this authority”, where “us” refers to the judicial 
bench; “Let’s say that we accept your argument”, “we” stand for the penal of Justices in contrast to the 
lawyers. [16] 

Personal deixis ‘they’, ‘their’ and ‘them’ are used by the speaker when referring to people outside the 
in-group in order oppose ‘Us’ versus ‘Them’, or Othеrness. Otherness creates solidarity between the 
in-group members and distances the in-group from the out-group, namely ‘they’, ‘them’, ‘their’. It is a 
discursive strategy in preparation for creating different social groups, where the out-group perhaps 
seems inferior and opposing in some way to the in-group. Thus, deixis ‘they’, ‘them’, ‘their’ function as 
excluding elements in both political and judicial discourses: “They feel we have to have strong 
borders.”, “they have hacked American websites”, “where they expanded and we didn’t”, “They have 
no say in the matter”, “Why do they have the authority to arrest and hold people?”, “they would have 
all the rights of further investigation”. [17] 

Rhetorical questions are commonly resorted to by the politicians in order to intensify solidarity with the 
audience as both the spokesperson and the addressee are intended to share the same context, 
beliefs, values and fears: “How calm were you when your kids were sent home from school and you 
didn’t know when they could go back?”, “How can you expect Americans to follow the administration 
safety guidelines to protect themselves from COVID when you at the White House have not been 
doing so?”. [18] Rhetorical questions are viewed as a prevalent tool within political discourse to 
reinforce solidarity with the audience as they help construct argumentation preferable for the 
addresser. 

In judicial discourse questions are the key element, the main communicative characteristic of both 
attorneys and judges. However, rhetorical questions are considered typical discursive features of 
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judges’ speeches. By using them the judges pursue the following aims: first, they clarify the ideas 
expressed by the attorneys; second, they wish to express solidarity or the agreement with certain 
opinions (as in political discourse). For instance, “Are we to question the supremacy of law?”, “Don’t 
we all agree that this is a landmark case?”.  

On the basis of the abovementioned facts, we would like to make several methodological 
recommendations to teachers of English for specific purposes. First of all, the students should start 
with an analysis of semantics of the pronouns and function of the questions by studying the context of 
the speech act. Then they should explain why the addresser resorted to these expressions, what 
his/her aim was. In the end, the students must construct their own utterances to practice the usage in 
their speech.  

3.5 The results of the questionnaire 
Our research, the results of which are presented in this article, was conditioned on the survey, which 
was carried out among teachers and tutors of People’s Friendship University of Russia. They admit 
the fact that they do not use authentic texts in their classes (72%). However, a major part of 
pedagogical staff is willing to incorporate examples of political and judicial discourses in the teaching 
process (80%). There is no doubt among the interviewees, that it can improve the command of foreign 
language and professional competence of their students (85%). Although, only 45% of the 
respondents think that the use of discourse examples will motivate their students. Unfortunately, the 
main reasons which prevent teachers from including examples of professional discourses into their 
classroom practice are lack of time and language difficulties. The survey contained the following 
questions:  

1 Do you use authentic English materials in your teaching process?  
A. Yes. B. No. C. I don’t know. 

2 Do you think that incorporating authentic examples of political and judicial discourses will make 
your classes more interesting?  
A. Yes. B. No. C. I don’t know. 

3 Do you think that the authentic materials may motivate your students to improve the students’ 
language skills? 
A. Yes. B. No. C. I don’t know.  

4 Do you agree that exposure to authentic speeches may improve professional linguistic 
competence of your students? 
A. Yes. B. No. C. I don’t know. 

5 What kind of problems may your students face while studying authentic materials? 
Give your own answer.  

50 teachers participated in the survey, 80 % of whom were women. The age range varied from 30 to 
65. The respondents had different job experience starting from 3 years up to 30. 

4 CONCLUSIONS 
The teaching of a foreign language for specific purposes is based on the idea that the students must 
be aware of peculiar traits attributable to the professional discourse in question. The linguistic 
competence of future specialists implies sophisticated command of the language as well as the 
knowledge of national socio-linguistic peculiarities.  

The research which we have carried out revealed grammatical characteristics of political and judicial 
discourses. The study of personal deixis must be an integral part of a language course in the sphere 
of law or politics. A lot of attention should be paid to modality, the function of modal verbs and the 
rules of their usage. Moreover, the students must be aware of ways how to make their speech more 
emotional and persuasive, thus they should be taught different emphatic constructions.  

The data described in our article may be useful for teachers who develop professional linguistic skills 
of their students. They may plan their lessons, prepare theoretical and practical materials taking into 
account the outlined language features. Grammar exercises must comprise, among other things, 
modal verbs and emphatic constructions. These recommendations may help students to communicate 
in English more professionally. 
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Abstract 
The tough crisis fuelled by the pandemic influenced greatly each human’s personal perception of the 
world. Feeling and experiencing stagnation and recession affected the well-being of many people and 
reduced efficiency of people’s and organizations’ personal work efforts. The issue of creating and 
implementing a psychological program that would facilitate conservation of resource for effective work 
became especially challenging in 2020. Previously carried out research work and practical studies 
allowed to create conditions and activate psychological mechanisms reducing the destructive impact of 
crisis and promoting purposeful influence on people’s well-being and the efficiency of their work. The 
theoretical base includes the following statements of modern psychology: 

1 the vision of the future and the time perspective are determining in the vision of self-efficiency and 
the final efficiency of work; 

2 Design Thinking model as a way to actively “reconstruct” the view of the current situation; 
3 the role of the semiotic function in the creation of the world model; 
4 achievements of modern neuropsychology in researching the outer impact on the brain activity. 

124 (51+73) individuals took part in the survey. The experimental group included 51 individual working 
in different fields. The control group included 73 individuals working in various types of organizations. 
The groups were formed in accordance with the convenience sampling principle. Over the period of two 
weeks, the participants of the survey had to do the offered exercises and fill in a special diary in a form 
set by the researchers. Two weeks later, tests showed deterioration of general physical and mental 
state, mood and activity in the control group. The results obtained in the experimental group allow to 
claim the efficiency of the program.  

In September and October of 2020, during the “second wave” of the pandemic the participants from the 
experimental group were questioned and said that they were using the skill and knowledge obtained 
during the survey in spring. 

Discussion and further purposeful consistent research work as well as enriching the program with our 
colleagues’ achievements can help us in creating an international psychological program of resource 
conservation under the crisis conditions. 

Keywords: Resource conservation, crisis, pandemic, semiotic function, psychological aid. 

1 INTRODUCTION 
Crises as part of economic cycles are driven and determined by significant changes in social, scientific, 
technical, political, and other processes and lead to a sharp economy downturn. In times of economic 
crisis, financial resources are reduced, and companies are forced to cut budgets for employee 
incentives. In addition to a visible change in material well-being, employees’ personal perceptions of a 
crisis have a profound effect on their motivational frame [1], since they see objective manifestations of 
economic crisis, stagnation, and recession every day in the dry figures of statistical reports that record 
their personal performance and the performance of the entire company. 

A complex crisis caused by the pandemic has had an enormous impact on everyone’s personal 
perception of the world. Feeling and experiencing stagnation and recession majorly impacted the well-
being of many people as well as reduced the efficiency of their personal work performance and overall 
performance of many companies.  

Since the most vital characteristic of the nature of the meaning-making is the reflection of the relationship 
between the goal of the action and the motive, it is necessary to search for mechanisms enabling the 
reduction of the destructive influence of the sense of crisis and the purposeful formation of work 
motivation. 
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2 METHODOLOGY 
In 2020, the problem of creating and implementing a psychological programme to preserve resources 
for efficient work has emerged as a particularly urgent issue. Previous research and practical 
developments have created conditions and triggered psychological mechanisms, which help to reduce 
the damaging effects of the sense of crisis and impact directly on the well-being of employees and their 
performance efficacy. The following ideas drawn from contemporary psychology provide the theoretical 
background of our study: 

1 the image of the future and time perspective are the determinants of the idea of self-
efficacy and the target levels of performance efficacy. The image of the professional future is 
regarded as an outcome of the construction of a generalised plan with the active inclusion of the 
specialist in the system of the results of professional activity that are meaningful for the subject. 
A positive, flexible, realistic image of the future is associated with the successful accomplishment 
of work-related goals, whereas the uncertain and rigid one will make it difficult for professionals 
to realise their potential [2]. An image of the future consists of an evaluation of the time perspective 
[3] and a tolerance of uncertainty [4]. 

2 the Design Thinking model as a means of actively "reshaping" the vision of the current 
situation: 

We used practical developments in the theory and practice of design thinking described in Tim Brown’s 
work [5]. Brown suggests focusing not on exceptional ideas that are (supposedly) spontaneously 
generated by a genius but rather on the fact that most innovative technologies are developed through 
careful study. The interaction of several ideas, clash of opinions, and debates result in the realisation, 
vision, image of new opportunities, which in the end generate new practical solutions. 

In simplified terms, a “design change” can be thought of as a dramatic change in the image of the desired 
result.  

In this study, we used the design thinking model suggested by the Hasso Plattner Institute of Design at 
Stanford University. 

3 the role of the semiotic function in the creation of a world model: A person can identify an 
object (thing or process) in a form with the help of a sign. Understanding and experiencing a sign 
and its context elevates the sign to the rank of a symbol, and symbols are associated with the 
search of meaning. A specific characteristic of signs and symbols is that they do not function in 
isolation but are always representatives of a system that determines the possible forms of 
mediation. Signs do not “deepen” and acquire multiple meanings of a symbol by themselves — 
the transition of a sign into a symbol takes place through an increasing embrace of sign-symbolic 
systems, a meaning expansion [6]. Symbolisation is a psychological mechanism that connects 
conscious and unconscious processes [7]. Thus, by controlling the process of the usage of signs 
and their conversion into symbols, we can control a person’s consciousness. 

4 advances in modern neuropsychology research on external influences on brain activity, 
the results of which emphasise the effects of certain foods, pleasurable experiences caused by 
listening to music and physical activity. 

3 RESULTS 
A total of 51 people took part in the study. The population consisted of 42 people aged between 20 and 
59, of whom 34 were women and 8 were men. 71 % of the study participants had a higher education, 
and 17 % had an incomplete higher education. The population consisted of randomly selected 
participants with wide variation by age, occupation, and professional fields of the respondents. 

We used the following methods: 

- Adaptability, a multilevel personality questionnaire (MLO-AM) by A. G. Maklakov and S. V. 
Chermyanin 

- WAM (well-being, activity, mood) questionnaire 
- State-Trait Anxiety Inventory (Ch. D. Spielberger, adapted by Yu. L. Khanin) 
- Survey 
- Self-observation 
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- In-depth interview 

For statistical data processing, we used IBM SPSS Statistics 23. 

The study consisted of 3 stages. During the first (diagnostic) stage, the respondents completed a survey 
and questionnaires and rated their performance efficacy on a scale of -3 to 3. The second (formative) 
stage lasted for two weeks. During this period, the respondents carried out the following proposed tasks 
every day: 

• Make a plan for each day, consisting of 3 to 5 items maximum, and summarise each day by 
crossing out what has been completed; 

• Visualise the image of the coming day (the symbol had to be represented by a picture, a metaphor 
or words); 

• Exercise minimum for 20 minutes; 

• Obtain new information and new experiences depending on your interests: each day’s plan should 
include reading a new book or article, watching a new film, etc.; 

• Include in your diet one of the suggested foods (your choice): almonds, milk and dairy products, 
beef, eggs, avocado; 

• Listen to your favourite music for 20 minutes minimum. 

During the third (diagnostic) stage, the respondents, after completing the programme, completed the 
questionnaires one more time, rated their performance efficacy on a scale from -3 to 3, and ranked the 
effect of the tasks. 

The analysis of the self-assessment of the performance efficacy before and after the programme 
showed a predominant positive shift. 43 % of the respondents (18 people) rated their performance 
efficacy higher after the programme. The rating of the self-assessed performance efficacy of 36 % of 
the respondents (15 people) did not change after the programme. 21 % of respondents (9 people) rated 
their performance efficacy lower after the programme. The decline in the levels of performance efficacy 
can be explained by the following factors: some respondents were students, and the time of the survey 
coincided with them working on their dissertations; another part of respondents reported an increased 
workload during the pandemic and lockdown in in-depth interviews. Validation of the change significance 
with the G-signs test showed that the positive shift was random at the significance level (p ≤ 0.05). Such 
results may have been influenced by randomisation. 

The qualitative analysis of the self-assessment of performance efficacy showed the following results. 
No respondent either before or after the programme rated their performance efficacy as -3 (very bad). 
1 respondent rated their performance efficacy as -2 (poor) before the programme; after the programme 
their self-assessed performance efficacy improved. 2 respondents rated their performance efficacy as -
1 (rather poor) before the programme; after the programme their self-assessed performance efficacy 
improved. 6 respondents rated their performance efficacy as 0 (neutral) before the programme; half of 
them had their self-assessed performance efficacy improved after the programme, and half had their 
self-assessed performance efficacy remaining at the same level. 9 respondents rated their performance 
efficacy as 1 (good) before the programme; 6 of them had their self-assessed performance efficacy 
improved after the programme, 2 of them had their self-assessed performance efficacy remaining at the 
same level, and 1 had their self-assessed performance efficacy decreased. 20 respondents rated their 
performance efficacy as 2 (good) before the programme; 6 of them had their self-assessed performance 
efficacy improved, 9 of them had their self-assessed performance efficacy remaining at the same level, 
and 5 of them had their self-assessed performance efficacy decreased. 4 respondents rated their 
performance efficacy as 3 (excellent) before the programme; 1 of them had their self-assessed 
performance efficacy remaining at the same level after the programme, and 3 had their self-assessed 
performance efficacy decreased. 

The analysis of the respondents’ ranking of the effect of the tasks showed the following results. 
The first place was most often given to the task of planning the coming day. The second place was most 
often given to the task of obtaining new information. The third place was most often given to the exercise 
task. The fourth place was most often given to the task of introducing one of the foods from the list into 
the diet. Fifth place got a wide range of selected tasks. Finally, the sixth place was most often given to 
the task of symbolising the coming day. 
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Table 1. The analysis of the respondents’ ranking of the effect of the tasks. 

Programme tasks 1 2 3 4 5 6 
Planning 10 10 6 2 6 6 
Visualisation, symbolisation of one’s condition 8 3 6 7 4 12 
Physical exercise 6 10 12 4 5 3 
New information 7 11 7 8 6 1 
Diet 1 9 6 11 5 8 
Listening to favourite music 9 4 8 4 5 10 

The planning task was most often ranked first and second in terms of the effect. The pandemic and 
lockdown had a depressing impact — what worried people the most was not being able to plan their 
long-term future. The task helped respondents gain control and shifted their focus to short-term planning. 

The task of visualising, symbolising one’s own condition was most often ranked sixth in terms of the 
effect, but then it was often ranked the first. The qualitative analysis of the filled forms showed that some 
respondents used this task as a diary, where they described their mood and emotional state at the end 
of the day. This can be explained by the fact that we did not have the opportunity to conduct interviews 
and sessions with the study participants and could not actively influence their consciousness. 

The exercise task was most often ranked third in terms of the effect. During the in-depth interview after the 
programme, some respondents noted that physical activity had helped them to improve their well-being. 

The task of getting new information was most often ranked second in terms of the effect. 

The task of introducing one of the foods from the list into the diet was more often ranked fourth in terms 
of the effect. 

The task of listening to one’s favourite music was ranked sixth most often in terms of the effect, but 
many respondents also ranked this task first. The difference between those two results was very little. 

To analyse the general direction of the shift in the scores of the Adaptability multilevel personality 
questionnaire (MLO-AM) by A. G. Maklakov and S. V. Chermyanin, WAM (well-being, activity, mood) 
questionnaire, State-Trait Anxiety Inventory (Ch. D. Spielberger, adapted by Yu. L. Khanin), we used 
the G-criterion of signs. The following results were obtained to check the significance of changes after 
the programme. 

Table 2. The analysis of the general direction of the shift in the scores. 

Questionnaire Scale Differences Significance 
Adaptability Neuropsychic stability 

(NPS) 
Negative 0.002 Non-random at the significance level (p ≤ 0.05) 

Communication skills Negative 0.472 Random at the significance level (p ≤ 0.05) 
Moral normativity (MN) Ties 0.424 Random at the significance level (p ≤ 0.05) 
Personal adaptive 
potential (PAP) 

Negative 0.010 Non-random at the significance level (p ≤ 0.05) 

WAM Well-being Positive 0.029 Non-random at the significance level (p ≤ 0.05) 
Activity Positive 0.429 Random at the significance level (p ≤ 0.05) 
Mood Positive 0.109 Random at the significance level (p ≤ 0.05) 

Anxiety State anxiety (SA) Negative 0.155 Random at the significance level (p ≤ 0.05) 
Trait anxiety (TA) Negative 0.337 Random at the significance level (p ≤ 0.05) 

The findings of the check of the significance of the changes in the results of the Adaptability multilevel 
personality questionnaire (MLO-AM) by A. G. Maklakov and S. V. Chermyanin show a predominant 
negative shift in the Neuropsychic Stability (NPS) scale at the significance level (p ≤ 0.05), indicating a 
worsening of this indicator after the programme. The predominant negative shift in the Communication 
Skills (CS) scale is random at the significance level (p ≤ 0.05). In the Moral Normativity (MN) scale, the 
predominant lack of change is random at the significance level (p ≤ 0.05). In the Personality Adaptive 
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Potential (PAP) scale, a predominant negative shift was found at the significance level (p ≤ 0.05), 
indicating a worsening of this indicator after the programme. 

The findings of the check of the significance of the changes in the results of the WAM (well-being, 
activity, mood) questionnaire show a predominant positive shift in the well-being scale at the significance 
level of (p ≤ 0.05), indicating an improvement of this indicator after the programme. The predominant 
positive shift in the activity and mood scales is random at the significance level of (p ≤ 0.05). 

The findings of the check of the significance of the changes in the results of the State-Trait Anxiety 
Inventory (Ch. D. Spielberger, adapted by Yu. L. Khanin) show a predominant negative shift in the state 
anxiety and trait anxiety scales, indicating an improvement in self-assessment of anxiety levels after the 
programme, but these shifts are random at the significance level (p ≤ 0.05). 

We also used the Wilcoxon T-test to analyse the overall direction of the shift of the indicators. The 
following results were obtained. The Wilcoxon T-test results are the same as the G-criterion of signs 
with the exception of the WAM mood scale: a positive shift in this scale is non-random at the significance 
level (p ≤ 0.05). 

Table 3. The analysis of the overall direction of the shift of the indicators. 

Questionnaire Scale Differences Significance 
Adaptability 
 

Neuropsychic stability 
(NPS) 

Negative 0.001 Non-random at the significance level (p ≤ 0.05) 

Communication skills Negative 0.656 Random at the significance level (p ≤ 0.05) 
Moral normativity (MN) Ties 0.816 Random at the significance level (p ≤ 0.05) 
Personal adaptive 
potential (PAP) 

Negative 0.004 Non-random at the significance level (p ≤ 0.05) 

WAM 
 

Well-being Positive 0.021 Non-random at the significance level (p ≤ 0.05) 
Activity Positive 0.279 Random at the significance level (p ≤ 0.05) 
Mood Positive 0.036 Non-random at the significance level (p ≤ 0.05) 

Anxiety State anxiety (SA) Negative 0.067 Random at the significance level (p ≤ 0.05) 
Trait anxiety (TA) Negative 0.252 Random at the significance level (p ≤ 0.05) 

We used Spearman’s rank correlation coefficient rs to analyse the correlation between the pre-
programme scale scores. The following results were obtained. 

Table 4. The analysis of the correlation between the pre-programme scale scores. 

 Well-being Activity Mood 
Neuropsychic stability (NPS) -0.504 -0.456 -0.411 
Communication skills -0.379 -0.300 -0.454 
Moral normativity (MN) -0.004 -0.121 -0.082 
Personal adaptive potential (PAP) -0.456 -0.423 -0.427 
State anxiety (SA) -0.712 -0.467 -0.763 
Trait anxiety (TA) -0.615 -0.597 -0.403 
Correlation is significant at the 0.01 level (2-tailed). Correlation is significant at 

the 0.05 level (2-tailed). 

Analysis of the results provided by the Adaptability multilevel personality questionnaire (MLO-AM) by A. 
G. Maklakov and S. V. Chermyanin and WAM (well-being, activity, mood) questionnaire shows that 
there is a correlation between the Neuropsychic Stability (NPS) scale and the well-being, activity and 
mood scales at a significance level of 0.01; between the Communication Skills (CS) scale and the mood 
scale at a significance level of 0.01 and the well-being scale at a significance level of 0.05; between the 
Personal Adaptive Potential (PAP) scale and the well-being, activity and mood scales at a significance 
level of 0.01. Analysis of the results provided by the State-Trait Anxiety Inventory (Ch. D. Spielberger, 
adapted by Yu. L. Khanin) and WAM (well-being, activity, mood) questionnaire shows that there is a 
correlation between the state anxiety scale and the well-being, activity and mood scales at a significance 
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level of 0.01; between the trait anxiety scale and the well-being, activity and mood scales at a 
significance level of 0.01. 

The correlation between the Communication Skills (CS) scale of the Adaptability questionnaire and the 
activity scale of the WAM questionnaire, as well as between the Moral Normativity (MN) scale of the 
Adaptability questionnaire and the well-being, activity and mood scales of the WAM questionnaire does 
not reach the statistical significance level. 

We used Spearman’s rank correlation coefficient rs to analyse the correlation between the post-
programme scale scores. The following results were obtained. 

Table 5. The analysis of the correlation between the post-programme scale scores. 

 Well-being Activity Mood 
Neuropsychic stability (NPS) -0.414 -0.523 -0.459 
Communication skills -0.340 -0.400 -0.436 
Moral normativity (MN) -0.085 -0.236 -0.154 
Personal adaptive potential (PAP) -0.399 -0.518 -.469 
State anxiety (SA) -0.751 -0.517 -0.701 
Trait anxiety (TA) -0.453 -0.486 -0.493 
Correlation is significant at the 0.01 level (2-tailed). Correlation is significant at the 

0.05 level (2-tailed). 

Analysis of the results provided by the Adaptability multilevel personality questionnaire (MLO-AM) by A. 
G. Maklakov and S. V. Chermyanin and WAM (well-being, activity, mood) questionnaire shows that 
there is a correlation between the Neuropsychic Stability (NPS) scale and the well-being, activity and 
mood scales at a significance level of 0.01; between the Communication Skills (CS) scale and the mood 
and activity scales at a significance level of 0.01 and the well-being scale at a significance level of 0.05; 
between the Personal Adaptive Potential (PAP) scale and the well-being, activity and mood scales at a 
significance level of 0.01. Analysis of the results provided by the State-Trait Anxiety Inventory (Ch. D. 
Spielberger, adapted by Yu. L. Khanin) and WAM (well-being, activity, mood) questionnaire shows that 
there is a correlation between the state anxiety scale and the well-being, activity and mood scales at a 
significance level of 0.01; between the trait anxiety scale and the well-being, activity and mood scales 
at a significance level of 0.01. 

The correlation between the Moral Normativity (MN) scale of the Adaptability questionnaire and the well-
being, activity and mood scales of the WAM questionnaire does not reach the statistical significance 
level. 

4 CONCLUSIONS 
The results obtained in the experimental group suggest that the programme was effective.  

In September and October 2020, during the “second wave” of the pandemic, we interviewed the 
participants of the pilot group. The participants noted that they have been using the knowledge and skills 
they had learned during the spring pilot study. We are developing a form of a training session with the 
use the task of visualising, symbolising one’s own condition in order to teach study participants to 
manage the connection between conscious and unconscious processes. 

Discussion and further systematic and focused research and enrichment of the programme with the 
achievements of our colleagues could lead to the creation of an international psychological programme 
to preserve resources during a crisis. 
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Abstract 
This paper outlines different procedures for adapting renewable energy research equipment in 
educational scenarios for active and cooperative learning in engineering education. The progress in 
teaching and learning methodologies is a major educational objective of the Basque Country University. 
The aims for this proposal are to promote the permeability between research and engineering education 
work, to improve the motivation for studying in engineering fields with a high grade of professional 
development, to implement a teaching and learning methodology for integrating students with different 
attitudes and motivations, and finally to foster social responsibility with current environmental 
challenges. The combination of a Project Based Learning (PjBL) methodology, with a set of indicators 
and assessment tools, and technological scenarios will be developed as a complete educational 
environment for improving an active and autonomous learning attitude and a connection with social 
challenges and transfer to the community. The scenarios described in this paper are based on an 
Oscillating Water Column-Based Wave Energy Plant and a Photovoltaic Solar Plant. 

Keywords: Engineering Education, Project Based Learning, Renewable Energy, Power Electronics 
Education. 

1 INTRODUCTION  
The importance of Engineering Education Research (EER) is increasing in many engineering faculties 
as an educational contribution in response to the present and future questions about industrial and social 
challenges [1]-[2]. In this context, EER becomes a dynamic, aware and continuous vocation of research 
in teaching techniques for improving teaching and learning processes. Allied with this is the intention to 
share with other educational institutions these experiences and publications.  

In this progression, different aspects should be analysed. Firstly, the evolution of the engineering 
educator from “Teach as taught” to “Progress in Engineering Education Research” has to be promoted 
[3].  Secondly, it must be understood that there will be different faculty students in terms of motivation, 
attitudes, and responses to teaching and learning processes [4]-[6]. Thirdly, the progression of 
experimental activities and tools has to challenge engineering educators to build adaptable learning 
environments, which will entice more talented students to the engineering fields [7]. These educational 
questions will have to be resolved and universities will have to respond to them [8]. 

Active and cooperative teaching and learning methodologies have been applied for many years and 
they have promoted a great change in engineering education, not only for students but also for educators 
[9]. Some of the main advantages of these educational methodologies are, designing innovative 
educational models, developing new tools and dynamic instructional methods, reinforcing teamwork 
strategies, developing novel assessment and feedback strategies, incorporating other social and 
professional aspects. Active learning has an impact on lifelong learning, which has been recognized as 
a vital capacity for engineering students [10]. Among the active and cooperative methodologies, 
Research, Project and Challenge Based Teaching and Learning have been revealed to be attractive 
methodologies that can improve engineering education significantly based on industrial scenarios [11]-
[12]. Hsiung [13] reported that cooperative learning provides a natural environment in which to enhance 
academic and interpersonal skills. 

The challenge proposed in this paper is therefore to repurpose energy research equipment as 
educational scenarios to use them in active and cooperative methodologies for engineering education. 
These educational scenarios become a permeable workplace to combine research and education. This 
development seeks improving student learning engagement and better quality learning outcomes, 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
1641



integrating activities to track the teaching and learning progression, and facilitating assessment and 
feedback [14]. 

The remainder of the paper develops the action plan from the transition of renewable energy equipment 
to educational scenarios, their integration into PjBL methodology, a discussion about the results, and, 
finally, the conclusions obtained in the project application. 

2 THE ACTION PLAN FOR SCENARIO TRANSITION 
The Faculty of Engineering in Bilbao has different research infrastructures in the field of renewable 
energies. Figure 1 shows a 5.5 kW Oscillating Water Column (OWC) marine energy plant and a 2kW 
solar plant [12], [15]. Based on this equipment, a novel educational environment is proposed through 
their transformation into didactic scenarios and the development of specific teaching-learning 
methodologies supported by them. Scenarios and methodologies have different uses depending on 
bachelor’s degree or master subjects, with a dissimilar number of students and educational objectives. 
Some of the most important qualities of the equipment for its educational use are: their secure 
accessibility for students and their open possibilities for remote control.  

 
Figure 1. Renewable Research equipment. 

2.1 Preparation of Technological Equipment and Methodology for Scenario 
Creation 

The proposal is to develop a method to allow using the equipment in active and cooperative 
methodologies. The first aspect to resolve will consist in showing the students the feasibility of the 
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proposed research scenarios. This is accomplished by a demonstration of its functionality, physically 
and in simulation. The second activity is to divide the equipment into functional modules; they are 
developed as simulation models as well. The third activity consists of disassembling each module, 
physical or simulated, into their basic elements; these are analyzed for being designed as hardware or 
software components. The last activity is more focused on the equipment functionality with students’ 
theoretical and practical knowledge to be acquired in a specific matter. Figure 2 shows an example of 
these activities. 

The functional Disassemble/Analyze/Assemble (fDAA) activities are an educational resource for 
improving the implementation of PjBL methodology based on industrial scenarios [16]-[17]. The 
educational activities are applied to the research equipment in consecutive steps based on the 
educational objectives for specific theoretical knowledge. A common framework of four functional blocks 
is recommended: Power Block (PB), Electronic Switch Command Block (DB), Instrumentation Block (IB) 
and Control Block (CB), Figure 2. Each common block will be successively disassembled as hardware 
and software components. Supporting this activity, the traceability and the limit functional component 
define the level of detail and the connection signals of the dissected modules [17]. 

 
Figure 2. Renewable Research equipment. 

The proposed methodology through the research equipment of the educational scenario, the dissected 
modules and components guides the student to achieve the learning objectives, technical skills and 
competencies. 

The preparation of the educational scenario has three main experimental characteristics: flexibility, 
adaptability and feasibility. The environment has to be applied to different academic level subjects 
depending on whether the subject is in a bachelor’s degree or in master studies. In addition, it has to be 
able to support redesign of hardware and software, to adapt to meet learning objectives, according to 
the academic, research, industrial or social transfer needs. Finally, the feasibility for students to be able 
to implement their ideas. [18]. 

2.2 Learning Methodologies and Activities 
Figure 3 shows the novel vision about the interaction between the proposed educational actors: Project-
Based Learning methodology, functional Disassemble/Analyze/Assemble (fDAA) activities, Scenario 
and Assessment indicators and tools [19]-[20]. 

The relationship between educational environment and social objectives is promoted through the 
renewable scenarios. The scenarios allow the modular disassembly activities, the analysis of these 
modules and the possibility of redesign with supervised improvement. These educational activities open 
a wide range of evaluation possibilities not only on theoretical knowledge but on skills and educational 
competencies as well. The progress in the assessment indicators and tools improves the engineering 
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students and educators’ satisfaction, demonstrates the positive evolution of the educational 
methodologies. 

The basic conditions for an optimum development of PjBL methodology are the following: positive 
interdependence and individual implementation, face-to-face interaction, interpersonal and teamwork 
skills improvement, and finally, the reflection on the work done. The use of the scenarios proposed here 
implies an optimum accomplishment of these conditions.  

 
Figure 3. Renewable Research equipment. 

The functional Disassemble/Analyze/Assemble (fDAA) activities are developed in the proposed 
scenarios, these allow for a greater flexibility in the innovation and creativity of the educational activities. 
The combination of PjBL and fDAA activities obtains three main objectives: the application of classroom 
theoretical knowledge, the reinforcement of acquired competencies and the implementation of practical 
applications, all of them in the disassembled modules. These practical implementations can be based 
on hardware and software components, enhancing experimental skills and manual dexterity. In recent 
years, the widespread use of low-cost microprocessors by the students, such as Arduino and 
RaspBerryPi, has become a challenge to incorporate them into the research equipment as twin digital 
imitation.  

Table 1 shows an example of the different key indicators that can be used for project assessment. 

Table 1. Educational Project Indicators. 

PjBL indicators Scenario indicators 
•  Motivation 
•  Teamwork 
•  Individual work 
•  Classroom dynamic 
•  Off-campus dynamic 
•  Social skills: communication, ethics, positive stimulus 

•  Social and industrial interest 
•  Scenario development 
•  Redesign capacity 
•  Model capacity  
•  Technical adaptation 
 

fDAA  indicators Survey items to send to students in different weeks 
•  Transfer capability 
•  Experimental learning in simulation 
•  Disassembly activity 
•  Analysis activity 
•  Assembly activity 
•  Microprocessor use for twin digital development 

•  Methodology 
•  Scenario for methodology and activities 
•  Time management 
•  Competencies and learning objectives completed 
•  Interaction capabilities of the scenario 

The assessment tools have been developed through the systematic collection of indicators to 
corroborate the effectiveness of the educational proposal in the different aspects of the teaching-learning 
process. These results come from three sources of data: the project, the university, and the community 
in which the results are shared. The results of this assessment will open the way for an evolving 
educational project. 

Community and 
industrial transfer 

Technological 
expertise increase 
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Educator and 
students’ 

satisfaction 
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• Results 
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3 RESULTS AND DISCUSSION  
The educational environment created incorporating technological research advances related to social 
needs and challenges brings together years of experience in traditional educational methodologies with 
a new vision for the teaching-learning process. This environment is created with evaluation tools that 
allow for the collection of the experiences of the students and teachers who will use it. As previously 
mentioned, the data for analyzing the results of the application of the teaching and learning process will 
have a different origin. 

Figure 4.a shows results from the project itself, in this case, a survey of the students’ opinion of the 
methodology, in the 2019-2020 course in the Power Electronics subject. 57 students answered the 
questionnaire. The number 1 represents the lowest satisfaction level and 5 the highest. The results are 
organized from left to right and top to bottom: a.1 Assesses the methodology used in the subject; a.2 
Does it increase the motivation for the study subject?; a.3 Assesses the teamwork efficiency; a.4 Does 
it improve experimental skills?; a.5 Does it improve theoretical knowledge?; a.6 Does this methodology 
overload the ECTS credit? 

 
a.1 

 
a.2 

 
b.1 

 
a.3 

 
a.4 

 
b.2 

 
a.5 

 
a.6 

 
b.3 

Figure 4. (a) Project evidences in Power Electronics subject about different satisfaction items. (b) The level 
of interest for three subjects obtained from the university survey. 
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Figure 4.b shows results that are obtained from the university. In this case, the level of interest of 
students for a specific subject from the beginning to the end of the semester obtained from the 
university survey. Figure shows these results for the Power Electronics, Digital System Control, and 
Advanced Modeling and Control of Electrical Machines, the last being a Master subject. The data 
corresponds to the 2019-20 course. The level of interest at the beginning of the semester, in the 
authors’ opinion, could be related to certain initial prejudices about subjects and degrees. Figure 4.b 
shows that this possible detachment can be changed and the students’ opinion improved. This 
positive evolution should be transferred to the newly enrolled students. Moreover, this information 
combined with the project results gives a positive picture of the educational proposal. In addition, 
these data belong to the period of the first phase of Covid19, and present a smooth positive tendency 
compared to the previous courses. The a.6 question about the control of student’s time in PjBL is 
valuable because the methodology can create such enthusiasm it results in an imbalance in the 
students´ course schedule.       

Finally, there are different independent sources and external tools to measure and share the results, 
for example, presentations at international congresses by students and engineering educators, 
publication in journals by students and engineering educators and industry feedback through research 
projects and publications of their results [21]-[22]. 

4 CONCLUSIONS 
The most important educational goals stated in this paper have been the improvement in academic 
efficiency in the teaching and learning process, with an improved vision about the new social 
challenges for engineering; also the improvement of student skills for working in experimental 
environments and the acquisition of the required competencies for professional development of future 
engineers and researchers. These are a fundamental part of engineering education within the 
European Higher Education Area. 

The progressive accomplishment of these objectives can be contributing to a change in the enrolment 
tendency curves in engineering degrees. These degrees have seen a decrease in the number of new 
students although the projection is for an increase in the following years, Figure 5. The improved 
student vision of engineering advances in renewable energy generation is a crucial necessity.  

 
Figure 5. New incoming student in bachelor’s degrees in the Faculty of Engineering in Bilbao. 
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In summary, the proposal has deeply transformed the daily educational work in the subjects where it 
has been implemented. The roles of the teacher and student change and the students become more 
proactive with their own learning. There is a marked improvement in the understanding and application 
of theoretical knowledge which is basic for the management of new electronics and control equipment 
in renewable energy sources and systems. The increased motivation for experimental work makes more 
feasible the transfer of theoretical knowledge to its practical application. These changes are significant, 
and for educational institutions that are alert to the rapid development of our ever-increasing 
technological world, the presented proposal and its positive evolution merits incorporation into the 
education of tomorrows engineers. 
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CAN SIMPLE PEDAGOGICAL AGENT PROMOTE LEARNING? TEST 
THE IMAGE PRINCIPLE THROUGH CAREFUL DESIGN 
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Abstract 
There is still controversy over whether the pedagogical agent (PA) is effective. The PA is a virtual 
character presented on the interface to promote student learning. This study carefully examined the 
effect of PA and tested the image principle (when the image of the PA is displayed on the screen, it does 
not necessarily promote deeper learning) in an interactive e-learning environment, designed to teach 
animal classification. A total of 91 sixth grade students were recruited and divided into groups with and 
without PA. The amount of information provided by experimental group and control group was equal. 
For example, the system required students to observe turtles. The group without PA guided students 
through text boxes, whereas the group with PA guided students through dialogues. However, what they 
said was the same, and the hints provided by the system after students observed turtles were also the 
same. In addition, the appearance of PA was well-designed and excluded the influence of gender (a 
cartoon character in the shape of a lily). The results indicated experiment group and control group both 
reached significant difference between pre-test and post-test on comprehension. However, the analysis 
of covariance showed no significant effect between the two groups (p = .399) on comprehension. This 
study confirmed the image principle and questioned that in some experiments, PA was effective because 
they provided more information. If a PA does not provide additional support, it is no different from the 
group without PA. Therefore, when drawing conclusions about the experiment of PA, researchers should 
inform readers whether the amount of information in the two groups is equal. 

Keywords: pedagogical agent, image principle, e-learning. 

1 INTRODUCTION 
The Pedagogical Agent (PA) is a virtual character presented on the interface to promote student learning 
[1], [2]. Although many meta-analysis pointed out that the PA is effective for learning effectiveness 
(comprehension or motivation), it was still questionable whether this effect came from the PA itself. In 
order to study this problem, we examed the image principle mentioned by Mayer as a starting pint, which 
pointed out “when the image of the PA is displayed on the screen, it does not necessarily promote 
deeper learning [3], [4].” Some studies tried to test the image principle, but in some studies, adding a 
PA meaned adding more information. For example, Cheng et al. [5] designed an experiment to test the 
effectiveness of PA. Both the experimental group and the control group used the HINTS (a teaching 
system) to learn, but the experimental group also received additional hints from PA. The experimental 
group and the control group did not have the same amount of information, which was what we called 
"adding more information". If PA promotes learning by providing more information instead of other 
functions, then we have reason not to use it. Therefore, we tried to examine whether PA can really 
promote learning from the perspective of the same amount of information while excluding additional 
functions. 

In addition to the amount of information, the appearance of PA was underestimated by many 
researchers. Gulz and Haake [6] pointed out that the PA had four aspects in appearance for designers’ 
reference, including realism versus iconicity, face, body and costume design, and visual style. However, 
designing the appearance of PA is not an easy task. It needs to consider the overall feeling [6], rather 
than simply piece it together. Compared with other appearance details, clothing design and gender are 
easier to operate.  

Haake and Gulz [7] pointed out that stereotypes existed in PA like human. For example, the chef PA 
should wear white clothing and a chef hat, and the postman PA should wear green clothing. Veletsianos 
[8] designed a 2×2 experiment to explore the effect of appearance on specific subjects. The results 
showed that in learning punk rock, PA who looked like artist was considered smarter by students than 
those who looked like scientist. A significant interaction effect between appearance and subjects in 
learning was also found. Thus, it seems clothing design that meets the learning goals should be 
designed for the PA. 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
1649



 

 

In terms of gender, there seems to be no unanimous conclusion. Some studies believed that gender 
matching (e.g. female learner with female PA) was effective for learning [9], while others did not. On the 
contrary, under certain conditions, gender opposite (e.g. female learner with male PA)  was effective for 
learning [10]. Ozogul et al. [11] 's research is different. They pointed out that gender matching was 
effective for female learners, while gender opposite was effective for male learners. However, Schroeder 
and Adesope [12] indicated that the gender of PA is independent of learning effectiveness. Therefore, 
under such a premise, it may be a good strategy to exclude the gender feature of PA. 

2 METHODOLOGY 
Participants were 91 sixth-grade students studying in public schools in Taiwan. They were divided into 
groups with PA (N = 45) and without PA (N = 46). In order to test the image principle, an interactive e-
learning environment was established, where students can learn through reading and interaction. The 
goal of learning was trying to deal with myths about animal classifications. The amount of information 
provided by experimental group (with PA) and control group (without PA) was equal. For example, the 
system required students to observe turtles. The group without PA guided students through text boxes, 
whereas the group with PA guided students through dialogues. However, what they said was the same, 
and the hints provided by the system after students observed turtles were also the same (see Fig. 1). In 
addition, according to the design of appearance we discussed in the first section, we designed a cartoon 
character in the shape of a lily—Lu, which was excluded the gender feature to reduce the impact of 
appearance (see Fig. 2). 

 
 Figure 1. The amount of information provided by experimental group (with PA; upper left and upper right) 

and control group (without PA; lower left and lower right) was equal. 
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Figure 2. The pedagogical agent—Lu. 

The students took a pre-test one week before the experiment. Then, they were arranged in the school’s 
computer classroom to learn the assigned version interactive e-learning environment. After learning, the 
students immediately took a post-test. 

The comprehension test contained 10 two tier questions. For example, the question asked “Which 
animal class does a bat belong to?” The options included (1) “mammals” and (2) “birds.” Subsequently, 
the question  asked “What is your reason for this?” The options included (1) “bats have wings,” (2) “bats 
can suckle,” (3) “bats breathe with lungs,” and (4) “bats have feathers.”. Each two tier question accounts 
for 10 points, for a total of 100 points. 

3 RESULTS 

3.1 Paired sample t-test 
The results from pre-test and post-test pefromance indicated the intervention resulted in an  
improvement in comprehension (t(44) = -7.85, p < .001, for experiment group; t(45) = -8.32, p < .001, 
for control group). These results showed that no matter which version of interactive e-learning 
environment was adopted, it was effective for students to learn animal classification. 

3.2 Analysis of covariance 
In order to test the image principle of PA, an analysis of covariance (ANCOVA) was conducted. 
However, there was no significant effect of the presence of PA on comprehension after controlling for 
pre-test, F(1,88) = .717, p = .399. The resulted showed that when the amount of information was equal, 
the PA group without additional support was no different from the control group in terms of 
comprehension. This seems to remind the designer of the importance of PA function, whether it is the 
function of cognitive support, emotional support, or social support. 

4 CONCLUSIONS 
This study designed an interactive e-learning environment for teaching animal classification to test the 
image principle. It is worth noting that this study has carefully designed the amount of information and 
the appearance of PA. The results confirmed the image principle and questioned that in some 
experiments, PA was effective because they provide more information. If the PA does not provide 
additional support, it is no different from the control group. Therefore, future PA experiments must 
carefully consider the amount of information. When drawing conclusions about the experiment of PA, 
researchers should inform readers whether the amount of information in the two groups is equal. In 
addition, this research only measured the comprehension. Subsequent research can measure other 
dependent variables such as motivation or cognitive load.  
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Abstract 
The article is dedicated to training graduate students as future teachers of foreign languages to use the 
method of language computer testing that has become popular due to its high efficiency. This method 
is regularly applied both for individual or group activities online and offline, and for self-studying, so 
important for everyone learning a foreign language. It is also broadly used to comprehensively assess 
language skills during an admission of foreigners to an educational institution, an issuance of work or 
residence permit, a selection process for vacancies. 

Taking into consideration the diversity of applications of language computer testing and the importance 
of decisions based on its results, it is necessary to train graduate students theoretically and practically 
to use the method correctly and effectively in their future work. The purpose of this study is to develop 
a methodology for that training. 

The authors used the following methods: analysis of scientific literature, comparative analysis of modern 
cloud platforms and distance learning systems providing language testing, modelling, algorithmization, 
experimentation, statistical analysis of computer tests’ results. 

For graduate students’ theoretical studies, the authors selected such topics as the purpose and 
objectives of testing, types of tests and the technologies of conducting them, kinds of tasks and their 
composition, the evaluation of the nonstructural sub-tests by an expert teacher and a perspective of 
using artificial intelligence technology for this purpose, a statistical analysis of test results and the quality 
of tasks, interpretation of the final scores and making decisions based on them. 

For the workshop, the authors adapted their own product, a system of computer testing of Russian as a 
foreign language. This allows graduate students to master the process of creating and conducting tests 
in all sections (vocabulary and grammar, reading, listening, writing, speaking) by means of multimedia 
computers. Special attention is devoted to an automatization of an expert teacher’s work who evaluates 
the performance of nonstructural sub-tests (writing and speaking). 

As an example of a distance learning system supporting computer testing of those who study foreign 
languages, the authors chose Moodle. It provides a rich set of task types and powerful tools for statistical 
analysis of test results and quality. In the authors’ opinion, Microsoft Teams, a cloud platform for 
business communication, can demonstrate to future teachers of foreign languages how well computer 
testing can be integrated into the learning process. 

The practical result of the study is the development of a module training graduate students to use 
language computer testing effectively. It was tried during online and offline courses for linguists 
specializing in methods of teaching a foreign language. The algorithms and language computer testing 
programs applied in the module were previously used in a large-scale centralized testing of applicants 
and in a training of experts in testing learners of Russian as a foreign language. 

Keywords: graduate student, expert teacher, language computer testing, multimedia tests, statistical 
analysis of test results. 

1 INTRODUCTION 
The method of language computer testing has become popular due to its high technological efficiency. 
With its help one no longer must first print tests on paper and then scan completed forms or manually 
enter information from them. The use of multimedia computers and mobile devices makes it possible to 
provide each test unique, to instantly check answers after the test’s completion, to give feedback in the 
form of recommendations and selecting next tasks from the test bank to the students in accordance with 
the answers they have chosen so far. The usage of modern high-speed telecommunication lines 
simplifies the process of tests’ organization and administration and increases the safety of testing 
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procedures. These features lead to this method being regularly applied both for individual or group 
activities online and offline, and for self-studying, so important for everyone learning a foreign language. 

Test tasks once created can be reused later by the test developers and other people. Preparation of the 
tasks, administering of the test and processing of the results are often held out in different places, in 
different time, and by different people. This is normal practice during a large or complex assessment of 
language proficiency for example for an admission of foreigners to an educational institution, an 
issuance of work or residence permit, a selection process for vacancies. Taking into consideration the 
diversity of applications of language computer testing and the importance of decisions based on its 
results, it is necessary to train graduate students theoretically and practically to use the method correctly 
and effectively in their future work as language teachers. The purpose of this study is to develop a 
methodology for that training. 

2 METHODOLOGY 
The analysis of the scientific literature helped to choose the topics and materials for theoretical study by 
graduate students: terms and concepts of testology [1], goals, objectives, foreign and domestic testing 
experience, types of tests and technologies for their implementation [2], information security, types of 
test tasks and their composition [3], assessment of non-formalized sub-tests by an expert teacher [4, 5, 
6] and the prospects for using artificial intelligence technologies for this, statistical analysis of test results 
and the quality of test tasks [7, 8], interpretation of results and decision-making. 

After conducting a comparative analysis of modern cloud-based platforms and distance learning 
systems providing language testing in foreign languages, the authors of this article chose the Moodle 
system [9] as an example. First, the system is well known to graduate students, as they use it every day 
for their studies. Second, it is free, it works on most devices, it is accessible in the cloud, it is well 
documented and is open to extensions and experiments [10, 11]. Third, Moodle provides a variety of 
elements (test, task, forum, chat), a rich set of test task types (multiple choice, matching, filling in, 
numerical or open-ended answer, essay, etc.), flexible settings (availability period and maximum 
duration of a test, number of attempts allowed, calculation of the final result and its display on the screen, 
availability of free navigation, availability of feedback, algorithm of tasks selection, etc.) and a powerful 
tool for statistical analysis of test results and test quality [12]. Therefore, graduate students can not only 
construct the entire technological process theoretically (create a bank of test questions, organize a 
computer testing, interpret its results, and evaluate the quality of the test), but also experiment with it to 
evaluate the amount of time and effort consumption. Such practice is necessary for proper and effective 
application of the language computer testing method with taking into account its specifics. 

If it is necessary to quickly assess how well students have understood the material of today’s class when 
studying online, it is better to hold a small test right after that without spending much time to prepare a 
bank of test tasks. Such a deep integration of computer testing into the learning process can be 
demonstrated to future foreign language teachers by showing them how to simultaneously use Microsoft 
Forms [13], a service for creating surveys, questionnaires and tests, and Microsoft Teams [14], a cloud 
platform of corporate communication, that is actively used in the RUDN University. 

Large-scale or integrated assessments of knowledge (for example, in terms of an entrance examination 
to education institutions) require test materials of high-quality, information security, stable and easy-to-
use computer programs. Another difficulty that can occur during an organization of a language testing 
relates to multimedia and non-formalized sub-tests. Graduate students must practice how to create and 
conduct tests on personal multimedia computers to check all areas of language studies (grammar and 
vocabulary, reading, listening, writing, speaking). They should also become familiar with the 
automatization of teacher’s work as an expert when checking and evaluating the results of non-
formalized sub-tests (writing and speaking) on a computer. To make it possible, the authors of this article 
adapted for the workshop their programs TRTester [15] and TRExpert [16], which were developed for a 
computer-based system testing foreigners’ knowledge of Russian as a foreign language. 

3 RESULTS 
When the authors of this article decided to create an educational module dedicated to effective usage 
of computer tests for evaluating language skills, they tried to maintain a balance between theoretical 
and practical training of graduate students. This balance will ensure that future teachers of foreign 
language would not only have a theoretical understanding of importance of test validity and reliability, 
but also could evaluate them practically. Therefore, the educational module has a lot of tasks. 
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1 Preparation of a test in Moodle connected to the topic “Terms and concepts of testology, goals 
and objectives of testing”. Its purpose is to make graduate students understand the scientific 
validity of computer tests for evaluating language skills and their potential application, as they can 
be used to identify a facility with languages, to evaluate educational achievements, to identify 
gaps in knowledge and skills, to determine the level of proficiency in a foreign language. 

2 Conducting a detailed comparative analysis of the Test of Russian as a Foreign Language and 
one of its foreign analogues. Students are supposed to make a comparison based on the system 
of certification levels, on the tests’ frequency and procedure of testing, on their structures and 
durations, on the evaluation criteria for informal sub-tests (writing and speaking), on the way how 
their final scores are calculated and interpreted. 

3 Making a list of advantages and disadvantages of the technology for carrying out the Unified State 
Exam (EGE) for Foreign Languages. It is assumed that graduate students either took that exam 
themselves a few years ago when graduating from schools and entering the RUDN University, or 
can find relevant information in open sources available online. 

4 Listing up information security measures that are applied during large-scale language testing. 
Students are expected to mention technical means (encryption of materials to safely store and 
transmit them, control of access to them; usage of a system that does not allow to switch to other 
programs and make screenshots of the computer; creation of individual tests either from a 
question bank or by rearranging tasks or answer options) and organizational means (identification 
of examinees by their personal documents; no talking in class, no audio, photo and video filming; 
not letting the experts know whose work they are checking). 

5 Making a table of different types of test questions that are supported in Moodle, Microsoft Forms, 
and TRTester. It is essential that after trying out various test elements (such as a test, a task, a 
forum, a chat) and different types of test tasks (multiple choice, matching, filling in, numerical or 
open-ended answer, essay, etc.) graduate students evaluate the effectiveness of their application 
in the language test, taking into account the rules of tests’ composition. 

6 Taking a test in Russian as a foreign language, filling in all sections (grammar and vocabulary, 
reading, listening, writing, speaking) of the standard test of the first certification level, by using the 
TRTester program. This program can run on stand-alone or networked multimedia personal 
computers and restricts access to test materials and test results. It sets a time limit during which 
students have access to the test tasks. After the completion of the test the program calculates the 
results of formalized sub-tests.  To test student’s ability to conduct a dialogue, a special regime 
is used, where a question or a phrase of the test is played via a speaker or headphones, and then 
a reply of the examinee is recorded through a microphone. 

7 Evaluation of the results of the non-formalized sub-tests (writing and speaking), using the 
TRExpert program. An expert teacher reads a text written by an examinee on the screen. If in the 
student’s answer there is some inaccurate transmission of information, incoherence or illogical 
writing, some important part of the writing is missing, or there are some mistakes in the presented 
text, the expert will take away points. They will add points if the text properly responds to the task, 
if the answer is complete and detailed, and if it shows a certain level of creativity of the examinee.  
The process of checking the results of the speaking part goes in a similar way. An expert teacher 
listens to audio recorded by an examinee during their test on the computer. They take away points 
if the rules of phonetics, intonation and conversation etiquette are violated, or if there are any 
other mistakes. The teacher can add points to reward the student for properly answering to a task 
question, for sticking to the norms of the conversation etiquette and using a wide range of its 
means for self-expression, for following the rules of phonetics and intonation, for giving a complete 
and detailed answer. The program saves the points given by the expert and by using a formula 
created by the developers it calculates the points for writing and speaking sections. 

8 Creation of the test questions bank in the Moodle system to carry out a test among the examinee’s 
classmates or students. This part of the educational module is designed to draw students’ 
attention to administration issues and important settings of the test. Such settings include 
maximum duration of the test, a possibility of free navigation between questions, an availability of 
feedback, an algorithm of tasks selection, a time limit in which the test is available, a number of 
times a student can try out the test, etc. 

9 Conducting a statistical analysis of the test results and the quality of test tasks by using a set of 
powerful tools in Moodle. With the help of the primary data provided by the authors of the module, 
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graduate students should count and give an interpretation to the following statistics: arithmetic 
mean, mode, median, standard deviation, facility index of the test task, its discriminative 
efficiency, point-biserial correlation, frequency of selection of the correct answer to the task, 
discrimination index of the answer, deviation of incorrect response frequency from average. 

10 Making a comparison of the approaches to the interpretation of test results used in the test in 
Russian as a foreign language and in the Unified State Exam (EGE) for Foreign Languages. As 
these language testing systems have been active for many years, now they are the largest in 
Russia. Examining the approaches used in these two systems will certainly be useful for future 
teachers of foreign languages. 

By a given date, graduate students are supposed to submit reports containing textual descriptions, 
spreadsheets and screenshots showing their work during the course. 

4 CONCLUSIONS 
The authors created an educational module on the topic of effective usage of language computer testing. 
It was tried out in groups of linguists specializing in teaching foreign languages in terms of in-class and 
distant learning.  

The modules' algorithms and language computer testing programs were previously used in large-scale 
centralized testing of applicants and while training expert-teachers how to conduct a  test to check 
foreigners’ knowledge  in Russian as a foreign language. The TRTester and TRExpert programs are 
registered by the Federal Intellectual Property Service of the Russian Federation. 
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DISCOVERING SOCIAL MEDIA USER'S MENTAL MODEL ON 
EDUCATION SUBJECTS, WITH CARD SORTING METHODOLOGY 
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Abstract 
The educational debate in social networks and its derivatives, such as bullying, has surfaced at the top 
of the academic agenda due to its impact on public opinion and, as a consequence, in the development 
and transformation plans of academic and governmental organizations. The scientific community has 
been working for several years to respond to the demand for tools that allow studying the educational 
attitude of citizens in these networks, focusing on sentiment analysis methodologies. However, their 
work has been hampered by several significant challenges. Great progress has been made in natural 
language processing (NLP) thanks to deep learning methodologies, but a correct analysis of the results 
also requires reaching a deep understanding of the "mental categories" of users. In other words, we are 
able to automatically process opinions, identifying their valence (positive, negative or neutral), but, how 
can we base the subsequent categorization of concepts using a scientific procedure, according to the 
"mental model" of the users? Our purpose in this study is to propose a methodology to respond to this 
need of the research community, applying card sorting and hierarchical clustering analysis.  

This type of technique, borrowed from UX research, has been adapted and expanded for its application 
to a categorization model specifically oriented to the educational debate, in accordance with the 
objectives of the study. 

Keywords: Social media, mental models, education, sentiment analysis, card sorting, hierarchical 
clustering analysis, educational debate. 

1 INTRODUCTION 

1.1 Contextualization 
There is a growing interest in the impact of social networks in the educational debate, both from the 
point of view of very specific aspects (for example, inclusive education [1]), and from the perspective of 
broader subjects, such as educational policies and laws [2] [3]. Beyond this discussion, the use of social 
networks as tools at the service of students is also being studied in depth [4] [5]. Likewise, new lines of 
research have been opened on side aspects that concern the academic community, such as bullying 
and hate speech [6]. 

The study of public opinion in social networks can be carried out from different perspectives and with 
different techniques, but at present the dominant methodology in opinion mining is the “Sentiment 
Analysis”, a technique used to discern opinions and sentiments in text [7]. The process that 
encompasses opinion mining and subsequent sentiment analysis is defined as the task of detecting, 
extracting and classifying opinions on a subject, involving natural language processing, to track the 
public's mood on a specific topic [8]. 

Sentiment analysis is carried out using machine learning techniques. There are two main methods, 
unsupervised and supervised. Supervised method approaches use labeled training sets with pre-
defined categories. The success of supervised machine learning method depends on the choice 
of the proper set of features used to identify the target object [6]. 

Card sorting is a research method, very popular in UX research, in which study participants group 
individual notecards according to criteria that make sense to them. This method uncovers how the target 
audience’s domain knowledge is structured [9]. The Card Sorting methodology is described as an 
effective tool that provides insights about people' mental model, and can help determine the best 
information architecture of an information space  [10]. 
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1.2 Related work 
There are some precedents of studies carried out involving Card Sorting methodology to discern mental 
models in the educational field, especially in the engineering area [11][12], but not linked to opinion 
mining or social networks. In fact, if we do a search in SCOPUS [13] looking for works focused on Card 
Sorting and Sentiment Analysis we do not obtain any results (search term: TITLE-ABS-KEY ( "card 
sorting" )  AND  TITLE-ABS-KEY ( "sentiment analysis" ); the last search was carried out on May 5, 
2021). Substituting "sentiment analysis" for "opinion mining" we obtain the same negative result. 

There are also usability studies focused on the student community, but they are exclusively intended to 
optimize the interaction with digital interfaces [14].  

1.3 Study aim 
The aim of this paper is to describe a new methodological approach focused on discovering social media 
user's mental model, with card sorting methodology and hierarchical clustering analysis. To this end, we 
present the methodology, results and discussion of the research carried out on the mental model of 
Spanish users of social networks with respect to the educational debate, in 2021. This methodology 
is proposed as a preliminary step to provide decision-making support in the application of 
supervised machine learning methods. 

2 METHODOLOGY 

2.1 Procedure overview and prevention of biases 
Our research was conducted under Open Card Sorting Protocol, digital and unmoderated, as described 
by Sherwin [9] according to modern UX standards.  
In order to avoid biases in the creation of the set of topics, semi-structured interviews were conducted 
prior to the card sorting. All the topics used for the cards set come from the results of these 
interviews, and in no case do they depend on previous ideas or arbitrary decisions of the 
researcher. 

2.2 Preparatory semi-structured interviews 

2.2.1 RQ for preparatory semi-structured interviews  
In order to determine, through an objective and bias-free procedure, the concepts to be included in the 
car sorting test, the following research question was posed: What are the most relevant concepts for 
people regarding their attitudes towards the educational system?  

To obtain the relevant qualitative data, the following script is established with 3 objectives, each of which 
corresponds to a conversation topic. 

2.2.2 Objectives and script for preparatory semi-structured interviews 
Objective 1 → What positive experiences are associated with the educational system? 

“Tell me about an experience that has had a positive impact on your relationship with the educational 
system.” In the conversation, try to get the interviewee to develop the reasons for the positive / negative 
impact and the associated feelings / sensations. Motivate the interviewee to tell more experiences. 

Objective 2 → What negative experiences are associated with the educational system? 

“Tell me about an experience that has had a negative impact on your relationship with the educational 
system”. In the conversation, try to get the interviewee to develop the reasons for the positive / negative 
impact and the associated feelings / sensations. Motivate the interviewee to tell more experiences. 

Objective 3 → What specific discussion topics motivate the most? 

“I suppose you have ever commented or debated on social media or in person about the challenges of 
the education system...” 
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2.2.3 Preparatory semi-structured interviews participants 
The sample was determined according to the Theoretical Saturation criterion of Glaser and Strauss [15]. 
In order to maintain consistency, the eligibility criteria were the same as for the card sorting test (different 
individuals) (2.3.4)  

In order to maintain consistency, the eligibility criteria used were the same as for the card sorting test 
(different individuals). 

9 semi-structured interviews were conducted. Observing that, from the 9th participant, new qualitative 
data different from those collected with the previous interviews were no longer obtained, and according 
to Glaser and Strauss criteria, saturation point was reached. 

2.2.4 Preparatory semi-structured interviews codification 
Once the round of interviews was finished, the text was transcribed. Next, the results were coded, 
extracting all the topics and eliminating duplications and redundancies, thus obtaining a total of 62 
different topics (Table 2). 

2.3 Card Sorting 

2.3.1 Card Sorting variation 
There are two types of "Card Sorting": open and closed. This second type of "Card Sorting" is 
recommended to verify if an information design is familiar and understandable to the user (it is not our 
case), while the "open" one has the objective of discovering what type of category classification would 
be more correct to use [16] . 

In an open card sort, users are free to group the cards and assign whatever names they want to the 
groups they’ve created (as opposed to a closed card sorting variation, where users are given a 
predetermined set of categories) [9]. 

2.3.2 Card sorting tool 
Digital card sorting uses a web-based tool to simulate topic cards. Our research was conducted with 
UXTweak [17]. This software was used to generate visual representation of the results and hierarchical 
clustering analysis. 

This tool was programmed in such a way that the user was obliged to place all the cards to finish the 
test. The initial order of presentation of the cards is random, in order to avoid a biased behavior by 
predetermined card positions. 

2.3.3 Number of participants 
The study was conducted with 16 participants. 

Tullis et al. [18] state that the ideal number of participants in this type of method is between 20 and 30. 
Using the very same data from the research by Tullis et al., Nielsen [19] concludes that 15 users are 
enough to reach a correlation of 0.90, and after 15 users, diminishing returns set in and correlations 
increase very little. 

2.3.4 Eligibility criteria 
For our research, we recruited people from Spain over 18 years who meet the condition of being users 
of social networks and have expressed their opinions regarding the educational debate recently. In order 
to prevent common biases in this type of work, quotas were established to ensure that different types of 
relationship with the educational phenomenon were represented: students, teachers, managers, 
parents. This is the final distribution obtained among the participants who completed the test: 
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Table 1. Participants who completed the test 
(The same person can meet more than one condition) 

Parents 8 50.00% 

Students 9 56.25% 

Managers 5 31.25% 

Teachers 2 12.50% 

2.3.5 Cards set 
62 cards were used (Table 2), as described in 2.2.4. 

Table 2. Cards set (original language, Spanish) 

C1 Student indoctrination C32 Educational methodology 

C2 Influence of ideology in education C33 Memorize Vs. Understand 

C3 Bullying C34 Transversal skills 

C4 Classroom saturation C35 Vocational training 

C5 Vocation of the teaching staff C36 Theoretical knowledge Vs. Practical knowledge 

C6 Mutual respect C37 Exams 

C7 Passion for teaching C38 Student assessment systems 

C8 Student motivation C39 Study from home 

C9 Academic freedom C40 Bilingual teaching 

C10 Teacher involvement C41 Personal growth 

C11 Teacher-student communication C42 Training in digital skills 

C12 Listen to parents C43 Creativity 

C13 Teachers age C44 Reinforcement training 

C14 Talent detection C45 Level of demand for students 

C15 Discover vocations C46 Degrees 

C16 Teacher training C47 Job opportunities 

C17 Teaching staff tech. competences  C48 Educational system resources 

C18 Holidays C49 Educational programs 

C19 Repeat the course C50 Education policies 

C20 Duration of the school day C51 Educational objectives 

C21 WhatsApp groups C52 Modernization / Obsolescence of the education system 

C22 Autism spectrum disorders C53 Technological means 

C23 Multiple intelligences C54 Cost of education 

C24 Integration C55 Private education Vs. Public education 

C25 Inclusion C56 Get a job 

C26 Students with special needs C57 Sciences Vs. Letters 

C27 Social skills C58 Updating of educational content 

C28 Support teachers C59 Academic bureaucracy 

C29 School work and homework C60 Financial aid and scholarships 

C30 Teamwork C61 Public investment in education 

C31 Study methods C62 Disparagement 
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2.3.6 Clustering method 
The clustering method applied is “Best Merge” (BMM). This method is a technique based upon similarity 
matrixes and is the industry-standard [20]. 

3 RESULTS 

3.1 Data collection 
Median value in ToT observed was 13.01 minutes (figure 1), but upper quartile goes up to 23 minutes. 

 
Figure 1. Time Taken 

Participants created 102 categories, representing an average of 6.37 categories per participant. The 
maximum number of categories created by a single participant has been 11. 

3.2 Analysis 
As usual in investigations carried out with card sorting methodology, the results have been analyzed by 
applying hierarchical clustering techniques [21]. However, in order to provide more consistency to the 
conclusions and double-check the most doubtful aspects, a complementary view based on similarity 
matrix representation was also available [22]. 

 
Figure 2 – Dendrogram (BMM) 
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The number of categories created by users is not high (6.37 on average, out of a total of 62 cards), 
which indicates that the topics involved are strongly interrelated with each other in the user’s mental 
map. However, the specific way in which these interrelations are articulated is remarkably 
variable from one individual to another, as shown by the low level of consensus that the 
hierarchical clustering analysis shows (Figure 2). 
If we use a threshold of 60% agreement between participants, in keeping with Katsanos et al. [23], we get 
10 categories, but doing this we leave 18 “orphan” topics (29% of the total). With a 50% agreement, we 
still left out 10 topics (16% of the total).  
In fact, we have several topics that should be observed with special care, since the level of agreement is 
extremely low (in other words, these topics do not have a clear location on the mental map of users): 

- C42 – Formación en competencias digitales (Training in digital skills) 
- C44 – Formación de refuerzo (Reinforcement training) 
- C1  – Adoctrinamiento del alumno (Student indoctrination) 
- C40 – Enseñanza bilingüe (Bilingual teaching) 
- C21 – Grupos de WhatsApp (WhatsApp groups) 

At the other end, we observe topics that generate the highest level of categorization consensus (near 
70%), such as this group: 

- C24 – Integración (Integration) 
- C25 – Inclusión (Inclusion) 
- C26 – Alumnos con necesidades especiales (Students with special needs) 
- C22 – Trastornos del espectro autista (Autism spectrum disorders) 
- C3 – Bullying 
- C62 – Menosprecio al alumno (disparagement) 

If we use the Actual Agreement Method (AAM) [22] instead of BMM, we found that only 10% of the 
topics reached a consensus level of 60%, as reflected in the dendrogram in Figure 3. 

 
Figure 3. Dendrogram (AAM) 
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4 CONCLUSIONS 
The results obtained and their analysis seem to clearly indicate that the educational debate in social 
networks is too heterogeneous to be subjected to a single training process when applying deep learning 
methodologies, since the mental map of the users is not consistent enough. A more correct approach 
would be to “slice up” opinion mining in different studies by categories that coincide with the groupings 
obtained with the method proposed in this paper. A percentage of agreement greater than 50% (BMM), 
and preferably, 60%, is strongly recommended. 

4.1 Future research 
This analytic strategy has the disadvantage of “leaving out” some topics, but how relevant are these in 
the debate? To answer this important question, it is proposed to carry out further studies, applying 
interview (qualitative approach) and survey (quantitative approach) methodologies. 

4.2 Discussion 
A very common error in studies based on Card Sorting method is not applying an objective procedure 
to choose the topics. This error can be avoided by conducting previous semi-structured interviews and 
strictly adhering to the topics that come out spontaneously in the conversation, following a saturation 
criterion [15] . On the other hand, also in studies based on machine learning with supervised method 
approaches, labeled training sets with pre-defined categories are often used that have not been 
supported by a previous study of the user’s “mental map”. The procedure described in this paper is 
proposed as a methodological contribution aimed at overcoming these challenges.  
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Abstract 
Introduction: Keep the student's motivation, engagement, and concentration in university classrooms is 
one of the most important teachers' objectives because this can improve academic outcomes. 
Therefore, introducing learning strategies that enhance all these components may be essential. 
Nowadays, the introduction of digital devices in the university classroom is a fact. One of the main 
challenges in the educational field is determining how these tools can contribute to education's 
objectives and needs. The use of gamification tools like Kahoot! is an example of that. This free platform 
allows teachers to create their own surveys and obtain feedback from students in real-time. The aim of 
this study was to compare the academic outcomes of introducing Kahoot! tool versus the traditional 
methodology in the University Degree in Physiotherapy. 

Methodology: Two hundred and five students of the Physiotherapy Degree at the University of Valencia 
participated in this two-year study. All of them attended the theoretical Kinesitherapy subject in the 
second year of the degree, 98 students in the first year of the study and 107 students in the following 
year. The Kahoot! tool was applied only in the second year, comparing the academic results of this 
group with the results of the previous year students, which received traditional classes and acted as a 
control group. On the intervention group, the first day of class, during the presentation of the subject, 
the teacher explained to the students how Kahoot! tool worked and presented an example of its use. 
Moreover, a calendar indicating which sessions included the use of Kahoot was delivered. Five of the 
ten lessons included the use of the gamification tool. This intervention consisted of answering ten 
questions related to the class content at the end of the session. The time to answer the questions was 
limited, and their score was obtained considering the response time and the correction. Academic 
performance was assessed using the Kinesitherapy subject marks of the students of each year, and the 
effectiveness of both options was evaluated by comparing students’ marks means. 

Results: The game-based learning strategy increased academic performance on Kinesitherapy subject 
of the Degree in Physiotherapy. Comparison of the results of academic performance, assessed with the 
Kinesiotherapy students' marks, showed a significant difference between compared methodologies. The 
analysis of the mean differences in Kinesitherapy marks revealed a statistically significant increase (p = 
<.001) in the group with classes supplemented with Kahoot! [mean 7.38 (.98)] respect to the sessions 
without gamification [mean 6.33 (1.08)]. 

Conclusions: According to the results, the conclusion is that the introduction of Kahoot! tool in the 
university classroom has proven to be positive for the students’ academic performance in Physiotherapy 
degree. Future studies should be done to ensure these results with many samples, as well as compare 
it with other gamified education strategies. 

Keywords: education, innovation, gamification, technology, pilot study. 

1 INTRODUCTION 
Keep the student’s motivation, engagement and concentration in university classrooms is one of the 
most important teachers’ objectives because this can improve academic outcomes [1]. However, this 
challenge, which is complex from an educational point of view, is even more difficult in higher education, 
where classes are large and the interaction between teachers and students is low. Also, previous studies 
have shown that students with poor academic performance have: low enthusiasm for learning, lack of 
motivation, lack of interest, weak willingness, and poor learning mentality [2].  

Multiple authors have proposed strategies to make classes and conferences more interactive and 
attractive, such as dividing classes into smaller groups, introducing questions to the audience, 
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presenting clinical cases in which students can participate or organise discussions, among others. 
Nowadays, the advancement of technology in the university and the fact that most students bring their 
own devices to classrooms have led to new classroom interaction methods [3]. 

During the last decades, the education industry has taken advantage of this trend, and they have 
incorporated the new technologies and digital devices into the university classrooms and the students 
and teachers live. Therefore, introducing learning strategies that enhance and interlock all these 
components will be interesting. Thus, it is necessary to determine how these tools can contribute to the 
objectives and needs of education and investigate how these new technologies can offer a new way of 
interacting in classroom [4, 5]. Furthermore, most studies show that this digital restructuring of the 
classroom has more benefits than drawbacks. Therefore, teachers should incorporate them into 
classrooms. Nevertheless, this is not always possible due to logistical issues or the lack of available 
resources. Thus, it is essential to find alternative changes that improve student learning outcomes while 
being cost-effective and efficient. 

The gamification tools were examples of that, which implies using game-design elements and game 
principles in a non-game context. These strategies have previously shown that they were a suitable 
method of increasing student motivation and learning [6]. One of the most employed gamification tools 
in the classroom environment is Kahoot!, a free and simple tool to establish active work dynamics in the 
classroom [4]. Student response system, which has been used since the seventies, has already 
demonstrated a positive impact on classroom dynamics, students, and teachers’ perceptions [4]. 
Kahoot! is an example of them, where the classrooms are temporally transformed into a game show 
host, and the students are the contenders [7]. This platform allows teachers to create personalised 
surveys, questionnaires and discussion and obtain feedback from students in real-time. This is a more 
entertaining activity for the students, reflecting on what they have learned to answer the questions. 
Moreover, the teachers can get a first impression of how students have understood the lessons. 
Moreover, the students are more motivated by the fact that they obtain immediate formative feedback 
on their learning without any risk of embarrassment because the results are anonymous [3, 6–8].  

Previous reviews and experimental studies concluded that analysed studies show better results with no-
traditional teaching approaches like Kahoot! tool compared to traditional learning in various contexts 
and domains like language learning, technical and engineering fields, science, chemistry, biology, math, 
business, and nursing [3, 4, 8].  

The purpose of this research was to compare the academic performance of introducing Kahoot! tool 
versus traditional methodology in the Kinesitherapy subject of the University Degree in Physiotherapy 
to find how effective this tool was in the learning process of those students who took part. The hypothesis 
of this study was that there would be a significant difference between students’ final exam scores in 
favor of those who participated in gamification activity. 

2 METHODOLOGY 
The following is a study carried out with two hundred and five students of the Physiotherapy Degree at 
the University of Valencia. All of them were cursing the theoretical Kinesitherapy subject in the second 
year of the degree during two consecutive courses. The Kinesitherapy subject was chosen for the 
development of the intervention. This subject is one of the main and basic subjects of the degree and 
has an eminently practical nature. Therefore, the results obtained in the analysis of strategies can be 
extrapolated to other subjects of the degree.  

In order to assess the gamification influence on academic students’ outcomes after participating in 
Kahoot! questionnaires, this tool was only applied in the second year of the study (n=107 subjects). The 
academic results of this group were compared with the academic outcomes of the previous year 
students (n=98 subjects) who received traditional classes and acted as a control group. The use of 
previous years marks as a control group made the random assignment to the two groups impossible, 
so this study is based on a quasi-experimental design. Both courses were identical in terms of teacher, 
resources provided and content. 

In the intervention group, on the first day of class, during the presentation of the subject, the teacher 
explained the students how Kahoot! tool worked and presented an example of its use. Besides, the 
students were shown a schedule indicating the contents of the ten sessions of the subject. Moreover, a 
calendar indicating which sessions included the use of Kahoot was delivered. Therefore, the students 
were able to organise themselves to attend the complete sessions without leaving class early for any 
reason. In total, five of ten lessons included the use of the gamification tool.  
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This intervention consisted of answering ten questions related to the class content at the end of the 
sessions (in total, 50 questions). Questions of different types were introduced: multiple choice with four 
answer options, true or false, and questions based on identifying or diagnosing what they saw in a 
photograph or video. Only one answer was correct for each question. 

The time to answer the questions was limited to twenty or thirty seconds, depending on the difficulty of 
the question and the need for reasoning involved. Their score was obtained considering the response 
time and the correction. The results were shown for each question as a classification of the students, 
improving their motivation and facilitating the learning of the concepts based on the mistakes made in 
class with a view to the future final exam of the course.   

Academic performance was assessed using the Kinesitherapy subject marks of the students who 
attended the class each year. In addition, all students received a cumulative mark at the end of the 
course, which summarizes their theoretical and practical performance throughout the year.  

The effectiveness of both options was evaluated by comparing students’ marks means between the 
students attending the classes in which the Kahoot! tool was used versus the class where the traditional 
methodology was applied. All data were collected and analysed using IBM SPSS Statistics software 
(Version 22.0; IBM Corp, Armonk, NY, USA). The mean score value was shown with the mean and 
standard deviation (SD) and compared using a t-test for independent variables.  

3 RESULTS 
The hypothesis of this study proposed that the group that participated in the Kahoot! activity would score 
higher on the final exam than those who attended the traditional classes. The overall results show (see 
Figure 1) that the introduction of the game-based learning strategy with Kahoot! in the university 
classroom significantly increased the academic performance on Kinesitherapy subject of the Degree in 
Physiotherapy.  

This improvement was shown with the means difference, obtaining the group which received classes 
supplemented with Kahoot! a mean of 7.38 (SD=.98) points and the group which received traditional 
classes without gamification a mean of 6.33 (SD=1.08) points. Almost, the analysis of the mean 
differences in Kinesitherapy marks revealed that this improvement was statistically significant (p = 
<.001). Therefore, participating in Kahoot! quizzes raised the efficiency of the students’ performance. 

 
Figure 1. Box and whisker plot of the comparison of control and experimental group marks. 
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4 CONCLUSIONS 
According to the results, the conclusion is that the introduction of Kahoot! tool in the university classroom 
has proven to be positive for the students’ academic performance in the Kinesitherapy subject of the 
Physiotherapy degree.  

Kahoot! tool can be used as a gamified education strategy to improve academic performance. This study 
shows a trend towards improvement, but the interpretation of the results should be made with caution 
because it has methodological limitations: the study was carried out with a small sample; only two 
consecutive years of a single subject were considered; and no comparison was made between the 
marks of those who attended all the sessions and those who did not. In addition, the inevitable effect of 
the novelty of the inclusion of gamification must be taken into account.  

However, future studies should be done on the Degree, with a larger sample, in other subjects and with 
an assistance control to support or refute the results of the present study. Furthermore, studies which 
compare Kahoot! with other gamified education strategies would also be interesting. 
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Abstract  
Introduction: The evolution of society has given rise to the demand for professionals who are 
increasingly better trained for their integration into the labor market, with competitive, open and 
quality training. Definitely, this implies a great advance in the world of physiotherapy education and 
a methodological change, such as e-learning. The different Universities are promoting non-face-to-
face teaching through the development of virtual environments to adapt to international teaching, 
particularly at the level of specialization or postgraduate studies (when the student already has an 
initial knowledge of the subject). This fact has generated a debate about the capacity of online 
education to transmit the same level of knowledge as face-to-face teaching, especially in those 
contents of a practical nature. The objective of this study was to analyze the usefulness of the e-
learning modality for the acquisition of skills and knowledge related to the evaluation and treatment 
of patients in postgraduate physiotherapy studies. 

Methodology: Twenty students of the Specialty of Physiotherapy in Traumatology and Orthopedics 
of the Universidad Marista Valladolid (México) participated in the study. In the subject "Kinesiology 
of The Musculoskeletal System", the professor (from University of Valencia, Spain) described 
different concepts related to three dimensions: manual tests (passive techniques), motor control 
tests (passive and active techniques combined), and exercises (active techniques). Furthermore, it 
was assessed whether the presence of an assistant as a model with the teacher facilitated the 
assimilation of the techniques. To evaluate this learning strategy's effectiveness, the students 
evaluated, through an 11-point scale, the ability of clinical cases to facilitate understanding of each 
dimension of concepts, being 0 "absolutely useless" and 10 "absolutely useful". 

Results: The 3 dimensions of concepts analyzed obtained a good score (higher than 7 out of 10) 
according to the perception of the students, in terms of ability to facilitate understanding. However, 
the results differed slightly according to the type of concept applied, obtaining a mean of 8.33 (SD = 
1.74) for the concepts related to motor control, 7.9 (SD = 2.02) for the concepts related to exercises, 
and a 7.8 (SD = 2.31) for manual tests. In addition, the presence of an assistant with the teacher 
improved the assimilation of the technique with a mean of 9.9 (SD = 0.30). 

Conclusions: According to the results of this study, the use of e-learning strategies seems useful to facilitate 
the understanding of practical concepts in postgraduate Physiotherapy studies. In those dimensions of 
concepts that require the practical application of the knowledge taught, such as the performance of 
exercises, motor control, or manual tests, they seem to have a similar utility. Meanwhile, the presence of an 
assistant next to the teacher clearly facilitates the assimilation of practical concepts. Therefore, the results 
show that e-learning can be a valid and useful option in physiotherapy distance education. 

Keywords: education, e-learning, Health Sciences, technology, innovation. 

1 INTRODUCTION 
The advancement of society has given rise to the demand for professionals who are increasingly 
better trained for their integration into the labor market, with competitive, open and quality training 
[1]. Transforming the classical teaching model, completely face-to-face, and assuming a new 
learning model where virtual training can complete and even replace traditional training [2] is a 
common challenge for health professions and education sciences to meet the demands of 21st 
century societies [3]. Consequently, this implies a great advance in the world of physiotherapy 
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education and a methodological change, which in many cases is achieved through e-learning. This 
method is based on the use of new Information and Communication Technologies (ICT) for the 
purpose of distance learning [4]. 

The great geographical and educational diversity of the students of the postgraduate courses, their 
different interests and the considerable amount of information handled, as well as the need for 
constant communication between the director, teachers, tutors and students, make virtual teaching 
a tool essential for the best use of teaching and research activities [5]. Consequently, the different 
Universities are promoting this new model of non-face-to-face teaching by developing virtual 
environments to adapt to international teaching, particularly at the level of specialization or 
postgraduate studies (when the student already has an initial knowledge of the subject) [6]. 

Thus, a more dynamic teaching environment is configured, which constantly detects learning difficulties 
and solves them in an agile and effective way, allowing the best use of available resources [7]. For 
Fenstermacher "the central task of teaching is to enable the student to carry out learning tasks” [8]. For 
training in physiotherapy, learning tasks require presence in the teaching-learning process and use 
models that respond to the specific needs of the degree and allow excellence in the training of 
professionals [9]. This fact has generated a debate on the capacity of online education to transmit the 
same level of knowledge as face-to-face teaching, especially in those contents of a practical nature. 

The objective of this study was to analyze the usefulness of the e-learning modality for the acquisition of 
skills and knowledge related to the evaluation and treatment of patients in postgraduate physiotherapy 
studies. 

2 METHODOLOGY 

2.1 Procedures 
In order to achieve the aim of the study, the practical part of the subject "Kinesiology of the 
Musculoskeletal System" was chosen, from the Specialty of Physiotherapy in Traumatology and 
Orthopedics of the Marist University of Valladolid (Mexico).  

A total of 20 students participated in the study. The professor (from University of Valencia, Spain) 
through a virtual platform described the techniques. In addition, it was evaluated whether the 
presence of an assistant as a model with the teacher facilitated the assimilation of the techniques.  

2.2 Contents 
Figure 1 show the specific concepts related to three dimensions of Physiotherapy [manual tests 
(passive techniques), motor control tests (combined active and passive techniques) and exercises 
(active techniques)] were included. These terms refer to basic concepts of the subject and general 
training in physiotherapy. 

Manual tests included passive techniques, that are those mobilizations in which the patient does not 
voluntarily mobilize the affected segment. For example, if the injury is in the knee, the patient does 
not actively mobilize it, while the physiotherapist does it, without the voluntary participation of the 
patient. 

Motor control tests combined active a passive technique. These tests included movements 
performed by himself patient and passively by the physiotherapist.  

Exercises were carried out by active techniques, that is performed when the patient do the 
movements by himself, mobilizing the affected joint without external help. 
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Figure 1. Three dimensions of Physiotherapy. 

2.3 Outcomes 
To evaluate this learning strategy's effectiveness, all students evaluated, through an 11-point scale, 
the ability of clinical cases to facilitate understanding of each dimension of concepts. The limits of the 
scale were 0 "absolutely useless" and 11 "absolutely useful". The results of the three dimensions was 
made through a descriptive analysis. 

3 RESULTS 
The 3 dimensions of concepts analyzed obtained a good score (higher than 7 out of 10) according to 
the perception of the students, in terms of ability to facilitate understanding.  

However, the results differed slightly according to the type of concept applied during the performance 
of the technique.  

For the dimension related to motor control, a mean score was of 8.33 (SD = 1.74). For the concepts 
related to exercises, a mean score was of 7.9 (SD = 2.02). While the lowest mean score was for the 
dimension related to manual tests 7.8 (SD = 2.31).  

In addition, the presence of an assistant with the teacher improved the assimilation of the technique 
with a mean of 9.9 (SD = 0.30) (Table 1). 

Table 1. Descriptive statistics: means and standard deviations of the results of the survey. 

Dimension Mean Standard Deviation 

Manual tests 7.8 2.31 

Motor control 8.33 1.74 

Exercises 7.9 2.02 

Presence of an assistant with the teacher 9.9 0.30 

4 CONCLUSIONS 
According to the results of this study, the use of e-learning strategies seems useful to facilitate the 
understanding of practical concepts in postgraduate studies in Physiotherapy. In those dimensions of 
concepts that require the practical application of the knowledge taught, such as carrying out exercises, 
motor control or manual tests, they seem to have a similar utility. 

However, and although the use of real patients should be recommended for training in health sciences 
skills, in the case of not having this resource, either due to distance or lack of patients for practical 
application, it seems that the use of e-learning strategies is useful in these contexts. In addition, the 
presence of an assistant with the teacher clearly facilitates the assimilation of practical concepts. 
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These results are in the same line as the previous data. Training through virtual platforms has proven 
to be a valuable tool in many areas [6]. In the health sciences it constitutes a valuable instrument, of 
great help in many contexts [1, 6]. In this sense, training with virtual tools allows providing distance 
training with good results for students' learning. However, it is concluded from the results of this study, 
in line with what was found by previous reviews of similar studies applied in other contexts [9] that, 
when possible, the use of real patients should not be replaced by the use of virtual tools. 

Therefore, we can conclude that learning strategies such as e-learning can be a valid and useful 
option in distance education in physiotherapy. 
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Abstract 
Education authorities and stakeholders both in Russia and worldwide put a lot of emphasis on STEM 
and related areas. This, paired with requirement for educational mobility, calls for new approaches to 
teaching both foreign languages and STEM subjects. Even through these factors do not provoke any 
questions as such, they are a significant challenge for undergraduates, members of academia, university 
administration and school authorities. Content and Language Integrated Learning (CLIL) methodology 
has been around for over 30 years, yet the implementation of this methodology, especially in higher 
education, especially in Russia, is still not trouble free. Isolated success stories are overshadowed by 
numerous cases of educators who are eager to use CLIL methodology and later, demotivated and 
desperate, put it aside. This leaves the whole system deadlocked, as without schoolteachers who are 
CLIL-ready, we cannon have CLIL-ready undergraduates and, thus, a new generation of teachers. In 
this submission, we share our experiences of teaching Mathematics, Chemistry and Physics in English, 
as well as teaching English to students majoring in these subjects. Thus, we look at the range of 
challenges and issues that educators, teachers and administrators have to deal with at various stages 
of implementation of this project. We look into such matters as local education policy, i.e. the motivations 
behind the decision to introduce bilingual education into a traditionally monolingual curriculum and peer 
collaboration, i.e. expected and actual collaboration scenarios between teachers of Science and English 
at various stages of project implementation. Significant emphasis is placed on the motivation of students 
and educators involved in the project. One of the key challenges for all parties involved was the actual 
or perceived lack of either subject or language expertise, which called for ad hoc peer-education 
arrangements. We look at the prior educational background of both educators and students participating 
in the project in order to work out the implementation strategy, which would make the most of their prior 
educational experiences. The recent COVID-19 crisis, which was a major challenge for many educators 
worldwide, significantly influenced our project and, paradoxically, mitigated some of the issues that we 
have to encounter in the classroom. A large portion of the submission is devoted to the problem of 
teaching materials. One of the key challenged that we had to face was to find the balance between 'hard' 
and 'soft' CLIL based on both language proficiency of the students, existing curriculum and resources 
available. 

Keywords: CLIL, bilingual education, education in Russia, STEM, academic mobility, bilingual teaching, 
ELT, ESP. 

1 CURRENT STATE OF CLIL AND BILINGUAL EDUCATION IN RUSSIA 
It is not a big secret that current state of education in Russia can be summarized in two words: ‘reform’ 
and ‘innovation’. Indeed, significant emphasis is currently being placed on making Russian education 
competitive on the global scale and making it up to date with current job requirements. This being not a 
totally new idea, still poses a kind of a problem for both educators and administrators. One of the key 
initiatives was to place more emphasis on STEM. Indeed, Jane Hunter points out very rightly that STEM 
becomes an integral part of modern education and is often the key to success [1]. Another point of 
modernization lies in the sphere of humanities, particularly teaching English as a foreign language. 
Historically, Russian education, both secondary and higher if not openly backed, then at least did not 
object to the apparent ‘sciences / humanities divide’. The principle of the divide was the following: if a 
student excels in Mathematics or Physics, it is acceptable for them to be less hard working in say History 
or Foreign Language classroom; and reversely, someone good at Languages, was less motivated by 
teachers of Sciences to endeavor in the fields beyond their hobbyhorse. Naturally, there were exceptions 
to this principle, which simply highlighted the general picture. Thus, it was deemed necessary to join the 
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efforts of both STEM and EFL teachers to train future-ready students. However, can we really achieve 
the aims that teachers and stakeholders have? And what are these aims? 

2 METHODOLOGY 
One of the key issues in switching to the CLIL paradigm is the differences in goal setting in all the parties 
involved. Looking at the historical perspective of CLIL and the initial CLIL experiments at Jyväskylä 
University in Finland we see that the success of CLIL projects rests on a solid foundation of a consistent 
and shared picture of the aims that all the stakeholders aim to achieve [3]. The situation in Russia is 
complicated by the difference in starting conditions and differences in visions of different stakeholders. 
Finnish CLIL model, which is often used as a template for CLIL projects elsewhere, relies heavily on the 
language competence prerequisites, namely that the command of the foreign language in both teachers 
and students is sufficient to begin the CLIL course. It means that the teacher and students already know 
a certain amount of specialized terminology in L2 and, most importantly, are not shy to use it. The 
situation in Russia is significantly different as even though students may have a certain level of command 
of English, they may well not know the lexis required for the CLIL lesson. The teachers on the other 
hand may know the lexis required, but often lack the ability to use it for the purposes of teaching. This 
leaves us the problem – what exactly are we trying to do: implement CLIL and teach a foreign language 
side by side with a subject, or engage in foreign language instruction. And it is here where the problem 
begins, as education administrators very often do not realize what exactly they require and mostly focus 
on the external form (‘Teaching is done in English’) rather than on the learning outcomes and actual 
content taught [4]. From the teachers perspective the situation is rather dire, as on the one hand they 
are required to adapt to the new reality of the educational environment and be ready to teach in a 
bilingual environment where English is highly like to occupy the position of the lingua franca. On the 
other hand, their command of English cannot match that of the specialized subject they teach, as for the 
majority of teaching population the command of a foreign language has never been a requirement or 
gave a competitive advantage. This is paired with the need to ensure that the actual STEM subject or 
Mathematics is taught at the level required by the national educational standards. Therefore, for the 
teacher of Mathematics switching to CLIL may mean jeopardizing the primary aim of the lesson [5]. The 
students may also have mixed opinions about the project, as they do not always see the immediate 
value of the change to CLIL. Some of them may find the ‘content’ component as distractor to actual 
language learning or the ‘language’ component as a distractor to learning the subject. This leads us to 
the question: can a balance between CLIL and pure EFL be found and whether they can coexist at all 
[6].  

3 RESULTS 
With all these considerations, we decided to launch or CLIL project at a small teacher training University 
in Russia. Lessons learnt from CLIL projects in other countries normally tell us that CLIL is often viewed 
as an option for secondary schools, rather than for colleges and universities. This approach, being quite 
logical from the first glance, may not be very feasible. The problem is manifold: the teachers of either 
English or Mathematics or Science lack the qualifications and competences required for CLIL, as they 
have never been trained as CLIL teachers. School administrations are also not ready to support projects, 
which do not yield results that do not constitute their performance indicators. For students CLIL is often 
an additional stress factor, which can decrease their learning motivation. 

Thus, we decided to launch our project with 1st year students majoring in Mathematics, Physics, 
Chemistry and Economics. The latter group was added as a control group, which majored in ‘social 
studies’, which by some CLIL experts are considered more demanding linguistically and less demanding 
in terms of their major. Thus, we decided to check this assumption.  

Starting the project with 1st year students was viewed by our peers and superiors as an opportunity and 
as a challenge: on the one hand, the larger part of the student population was fresh from school where 
they have been taught English for 10 years. Even though there is no consistent correlation between the 
length of study and the outcomes, as well as no information concerning the level of their knowledge, 
they were more exposed to English in an educational environment as compared to senior students in 
their final year who have long passed their examination in English and demonstrate somewhat worse 
results. On the other hand, lack of linguistic preparation for CLIL, such a course a double challenge, as 
they need to struggle with both new content and language.  
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The second consideration was the problem of the teacher, as it was self-evident who can be up for such 
task and who not. Initial intuition of stakeholders who were aware of Finnish experience, was to make 
the subject teacher continue their work in CLIL mode. However, Russian university reality is that 
members of staff are either reluctant or simply unable to use the language in the classroom. Moreover, 
a CLIL project presupposes a solid knowledge of the methods of teaching English, which is not 
necessarily the skill that a teacher of Mathematics possesses. At the very same time there was a serious 
concern about whether EFL teachers are up to the task, as CLIL methodology is not something that had 
been consistently taught in Russian pedagogical universities.  

Thus, we come to the problem of what path we need to take: ‘soft CLIL’, ‘hard CLIL’, ‘modular CLIL’, or 
binary lessons. In the case of ‘soft’ CLIL we would have to teach some curricular topics during a 
language course, which required a total reshuffle of the ELT curriculum and would potentially cause 
problems, as the amount of EFL sessions at undergraduate level is relatively low. 

Intuition of our peers teaching STEM and Economics told them that ‘hard’ CLIL is the best option, when 
about half of the curriculum is taught in the foreign language and reflects what is taught in the first 
language. Unlike more traditional view of ‘hard’ CLIL their idea was not to introduce new material in CLIL 
format as it could potentially yield bad results, as there was an apparent risk of both failing to deliver the 
content and the language component of teaching. 

Thus, the option of modular CLIL came up. In this scenario, it was decided that the less demanding 
content would be delivered in CLIL format, whereas topics that are more substantial would be delivered 
in a traditional format. This significantly lowered the pressure on all participants as the students had to 
deal with the topics they were familiar with, thus content did not provoke much anxiety, subject teachers 
were less worried, since the core topics of the subject remained intact. The EFL teachers had an easier 
problem to solve, i.e. to familiarize themselves with a simple topic and thus to feel confident during the 
lesson.  

However, the problem of the teacher for CLIL still remained. The most obvious solution – subject teacher 
teaching in English did not work since their command of English was not good enough, which would 
mean that when facing linguistic difficulty, the teacher and the students would readily switch to Russian, 
thus ruining the whole concept of the lesson. On top of that, CLIL lessons require at least some 
knowledge of ELT methodology, which subject teachers often lack. 

Thus, our project relied on the teacher of EFL, who, on the one hand had a solid experience of teaching 
ESP, which, though not being CLIL as such was the closest you could get. On the other hand, they had 
gone through a substantial CPD and retraining program in Mathematics, Chemistry and Physics which 
allowed to cover even more challenging topics in a CLIL classroom teaching the required grammar and 
lexis at the same time 

4 CONCLUSIONS  
The current state of CLIL programs in Russian universities are currently jeopardized by the lack of CLIL 
textbooks, which range in level from A2 to C1 CEFR. The adaptation of the materials that are available 
in public domain is a partial solution. Another issue is the lack of motivated EFL teachers ready to take 
a deep dive into the amazing world of CLIL. 
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IMPROVING THE ORAL PRODUCTION SKILL VIA BOARD GAMES 

Paraschiva Demény 
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Abstract  
In the light of the PISA scores, we consider that the trend of the national core curriculum according to 
which one of the main educational tasks of the school system is to aim at improving text interpretation 
and productive skills, as the basic elements of the communication skills to be reasonably justified. 
According to the theory of functional language approach, the purpose is to shape independent thinkers 
possessing the basics of literary and communications culture using their abilities effectively and 
creatively. 

This study gives a non-exhaustive overview of the way the board games that we used influenced the 
oral production skill (forming and improvement) and shaped the communication skills. We studied the 
effects of board games on oral production, and we have drawn our conclusions cautiously for the time 
being. After an overview of the theoretical background, we have engaged in presenting the effects of 
the board games enhanced by using improving the oral production skill. By recommending the board 
games created or re-created by us, we would like to give support to all the professionals using them for 
teaching purposes. 

Keywords: oral production skill, game, board game pedagogy, creativity.  

1 THE PLACE OF THE ORAL PRODUCTION SKILL IN MOTHER TONGUE 
EDUCATION 

We read and hear more and more about the competencies and abilities of future employees. The age 
requires versatile, self-taught people who are resilient and have good communication skills, as the latter 
guarantees a harmonious relationship with the environment. Mother tongue skill is therefore 
fundamental, and students need to acquire a productive mother tongue knowledge that they can apply 
in everyday and social life. Linguistic productivity endows the language user with the ability to create, 
and linguistic creativity with the possibility of creation beyond the rules of language, which implies 
extraordinary energy. 

The school has an important role in exploiting the creativity inherent in the language and language use, 
and in developing oral creativity. A key task in today’s education is to develop quality language skills 
that enable school leavers to communicate effectively. Competent use of the mother tongue in any 
communication process is an essential condition for a person’s successful socialization and well-being 
in life in both the private and public sector. If we consider the competencies deemed as being the most 
important today, it turns out that all of them are related to text creation: critical thinking, learning how to 
study, communication in mother tongue, problem solving skills and mother tongue skills, including 
literacy, is key to developing these areas. [9] 

The pedagogical literature of mother tongue as a subject provides relatively little knowledge about the 
characteristics of oral texts produced by children [2, 5]. They usually talk about the articulation of what 
the child’s oral message, the looser textual cohesion, but it would also be important for us to know what 
the specific characteristics of this looser textual cohesion are. Researching the issue, my study titled 
Developing Text Production Skills with Drama Role Play Games was published in 2014 [3], in which we 
took into account the features of oral production. 

Hungarian mother tongue education in Romania places a great emphasis on orality and the 
development of oral communication. It suffices to look at the curriculum of the elementary grade, in 
which among the basic competencies we find oral expression (oral production) and the competencies 
of oral text production in different communicative situations [11]. Although the actual teaching of content 
production and composition only starts in the 3rd grade, becoming a separate area of study, due to the 
complexity of the development of language activities, the indirect and direct preparation of the oral text 
production starts from the first grade [7]. Oral content production is appears the 4th elementary grade 
as follows: the structure of development tasks shows us the attempts towards the development of oral 
production skills and understanding oral texts, reading and understanding the written text, gaining 
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experiences in mother tongue, expressing the thoughts, emotions and opinions related to them [8]. As 
we do not have enough time to think while speaking, and the dialogue partner already hears the edited 
text while being created, so there is no way to correct it. Live communication is usually less demanding, 
repetitions, fillers, linguistic patterns are common, and the sentence structure is looser and more 
irregular. It may be impossible to completely correct and perfect our live discourse, but it can definitely 
be improved. It is not a bad idea to start improving it in the elementary grades. 

Preparing oral content production is an important task, which can be done directly or indirectly. We 
would not dwell on the direct form now because what is relevant to our research is indirect, implicit 
improvement, in our case by board games. This indirect preparation actually includes preparatory 
exercises for teaching written content writing, which include vocabulary, syntax and text-related 
activities.  

Vocabulary-building activities: word collections based on pictures, searching for synonyms, searching 
for words with opposite meanings, creating word families, etc. Syntax-related activities: sentence 
formation with the collected words, sentence formation starting from a picture, sentence reduction, 
sentence expanding, filling in incomplete sentences, examining and correcting sentence contents, using 
linking words, questions, and answers. 

Discourse-related activities: storytelling from images, sequencing images, arranging and adding images, 
continuing a story, creating another ending, filling in an incomplete dialogue, creating a dialogue, 
dramatizing, telling content with a change of perspective, etc. 

During our development program, we tried to follow the pattern of the preparatory exercises listed above, 
adapting them to the age group. 

Board games provides a great opportunity for school children to interact as well as for spontaneous oral 
self-expression. If the teacher consciously uses the opportunities provided by board games, the students 
have more opportunities to speak, to express their opinions freely, and they can learn a lot from each 
other during the game.  

2 THE INFLUENCE OF BOARD GAMES IN THE ORAL PRODUCTION SKILL 
The board game has several interpretations: we use it for the object proper, to name the instrument 
(rummy, Dixit, Nine men’s Morris, Chess, Snakes and ladders etc.), and we use it to name the process, 
to denote the action itself: playing with peers, board games. Many people have also tried to define it. 
We would emphasize here probably the most pertinent definition by Aczél Zoltán: “...a board game is 
an indoor game played by two or more players, typically a board, and moreover (or even instead) its 
elements can be cards, tiles, and pieces. It is characterized by the fact that players follow the rules of 
the game to achieve a certain goal.” [1] 

Although not yet widespread in our region, initiatives have already been taken in other parts of the world, 
including Hungary, to include board games into the learning and teaching process. Like all other 
methods and techniques, this also has its own principles, which we describe based on Máté Lencse’s 
Társasjáték-pedagógia [Board Game Pedagogy] [6]. 

Board games are also games. We do not want to turn them into a learning situation. We just let them 
work, indirectly. “The role of multiple players, diverse mechanisms and luck is the key. That is why 
solving decision-related situations, preparing and implementing plans, i.e. the game proper, provide a 
much more complex opportunity for development.” [6, p. 29] In this environment, the children discuss 
situations, discuss opportunities unawares, and thus develops their oral communication skills. In the 
game, the educators are only the implementers of the materials and the space. They can motivate, 
encourage the children, guide their imagination towards board games, but they cannot force them to 
play because then the magic is lost. Teachers can choose: they take part in the game, they become a 
partner to the child, they can supervise the progress of the game, they can watch the children, they can 
provide a pattern with their behaviour, but they have to be careful not to make educational remarks. 
However, they can also remain observers, giving them the opportunity to watch the play of all groups, 
provide advice to children, and get a more complex, comprehensive picture of the developmental 
mechanism. Although the natural environment of board game pedagogy is not the lesson, but a freer, 
more direct environment (afternoon sessions, breaks or at home), it does not exclude it use during the 
lessons. The teacher must find the environment in which s/he finds the game feasible [4].  
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We tried this opportunity in a more direct environment in the context of afternoon sessions for second-
graders. We assumed that mother-tongue board games develop children’s oral production skills. During 
the oral debriefing, we examined the oral production skills of the children both in the experimental and 
the control group. During the storytelling, the children had to continue or add to a sentence we started, 
from which they eventually created a fairy tale or a story. The answers were recorded and then the data 
were processed using the content analysis method, based on a developed set of criteria consisting of 
the following main  elements: content, text structure, scope, language. This gave us an idea of their oral 
production skills and their free speech. 

During the pre-tests we found that there was no significant difference between the analysed groups: 
groups of students start from the same level. In the experimental group, we used our development 
program via board games. These elementary school students were dealt with during the afternoon 
sessions. During each intervention, we introduced them to a new board game, and during the 
subsequent interventions we returned to a certain game, abiding by the rules of board game pedagogy, 
according to which: the main game must always be preceded by a lead-in game. After the game, we 
also used a deductive, closing board game proper if required by the children. Instead of the final game, 
we often ended our activity of the day with a discussion, talking over any problems that might have 
arisen, and the children were able to express their opinions about the games and the board game they 
played together. 

The board games we used were all aimed at language skill development, and included original games 
that we had created as well as adapted games that were modified to serve our purpose, and adopted 
games that we did not change but played according to the original rules. In the case of board games, 
we tried to select the “verbalising” games, the focus being on verbal expressiveness. 

 
Fig 1: Board games classified according tolanguage levels. [10] 

Just like in the case of text production, our board games featured „levels” (sound-letter, word, sentence, 
text).So, we started from the smallest unit during the activity: the children got familiarised with board 
game activities on the sound/letter, which were followed by the board games that impact on the level of 
words, then sentences and finally texts.(see fig. 1) For the first time, the children brought their favourite 
board game from home and presented it. (Kang-a-Roo, LEO, Toma Pan, Ligretto, Qwirkle, Slammers!) 
We talked about: who, how much, who they used to play with, so we got to know their attitude towards 
board games, we tuned in and prepared to play together. On the following occasions, they always tuned 
in to a playful activity with a game chosen by them and then played with the games we offered. At the 
end of the afternoon sessions, the games they learned were assessed. In terms of competences and 
skills to be developed: we marked oral text production, creativity, imagination, but also the empathy and 
patience of the schoolchildren towards each other improved, and their social relations also became 
closer. 

After the formative interventions a post-test was carried out again for both groups. The task was the 
same as during the pre-test, only the starting situation was different: “Evening was falling when… ”. The 
children also had the opportunity to reflect on the backbone of their story on their own. The narrated 
texts were analysed according to the criteria used during the pre-test, and the obtained results were 
processed with the SPSS program. The mean of the experimental group was 29.77, while the mean of 
the control group was 27.69, as shown in Table 1. 
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Table 1: Means of text production –post-test 

  Oral text production 

Groups n M SD 

Experimental 13 29.77 2.31 

Control 13 27.69 2.18 

The outcome shows that the results of our experimental group are visibly better than those of the control 
group, but we yet cannot speak of significance. 

We also performed an independent sample T test, in which we compared the average post-test results 
of the experimental and control groups to ascertain whether there was a significant difference between 
the two mean values. After performing the T test, we found that there is a statistically significant 
difference between the post-test results of the experimental group and the control group, as p = 0.027. 
This result is below the allowed 0.05, suggesting that the change in the experimental group is not due 
to chance but to the effectiveness of our formative activity. Table 3 below presents the results of pre- 
and post-tests assessing the oral production skills of the experimental and control groups. The table 
below (Table 2) summarizes the results of the experimental group and control group on the pre-test and 
the post-test, and also shows the significance between the results. 

Table 2: Comparison between the results of the pre-test and the post-test. 

Oral text 
production 

 Groups 
t df Significance  Experimental Control 

Pre-test 

M M 

-0.916 24 0.369 
25.30 26.38 
SD SD 
3.81 1.85 

Post-test M M 

2.358 24 0.027 
29.76 27.69 
SD SD 
2.31 2.17 

We can also experience progress and development in the results of the control group, as oral production 
skills can also develop under traditional conditions, but this result is not remarkable or significant.  

The results of the post-test of the experimental group were also compared with those of the pre-test 
(see Table 3), and in this case, too, a significant change was noticed: p = 0.001, which is below the 
allowed limit of 0.05. With this result, we further emphasize the positive effect of board games on oral 
production skills, the effectiveness of the formative activity. 

Table 3: Comparison of the results of the experimental group  

   M n SD t df Significance 

Oral text production 
Pre-test 25.3077 13 3.81629 

-4.592 12 0.001 
Post-test 29.769 13 2.3149 

3 BOARD GAMES USED 
In support of our research, we present some board games, which we created, altered and used 
successfully in the intervention program, hoping that our fellow educators would be encouraged to try 
the method as well. 
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3.1 Categories – modified game 
Description: The well-known but slightly changed Categories game lies at the basis of this board game 
allowing access to it by children of various age groups. In this version of the game, kids don’t necessarily 
have to write, they just have to answer. We can play individually, in pairs or in small groups. Required 
accessories: response markers, red and blue scoring discs, letter cards, category cards. 

Rules: The kids sit in a semicircle opposite the game master. All children are given response markers. 
We place the letter and the category cards in front of the children face down, mixing both well separately. 
The game begins the moment the game master flips over the top cards of the two decks at the same 
time, so a letter-category combination comes out, e.g., a-animal. The game master also utters the letter 
and category aloud to avoid misunderstandings. The kid who raises his response marker high the fastest 
can answer. It is always up to the game master to decide who raised his answer marker first. If they are 
raised at the same time and it is impossible to decide, the children involved will decide among 
themselves with stone-paper scissors who can answer. The correct answer is rewarded with a blue 
scoring disc. At the end of each round, the children can say what they were thinking, provided they 
thought about something else than the first respondent, but they do not get points for that. If the very 
first person to raise his response marker gives a wrong answer, there is a possibility to steal: the child 
who raises his or her response marker as soon as possible after the wrong answer can give the solution. 
If several people raised the marker at the same time, they also decide with stone-paper scissors who 
would answer. They get a red scoring disc if they shout out the solution without raising their answer 
marker. The game lasts for a given time  (for e.g.: after 20 letter-category cards the round is up; it 
depends on the children). At the end of the round, the children add up how many points they have 
collected: a blue disc means +1 point, a red disc means -1 point. The one who collects the most points 
by the end of the round wins. 

3.2 The last letter 
Description: The expansion cards of the world-famous Dixit card game  are the starting point of this 
game. The cards show different images that evoke different thoughts, emotions, impressions in each 
child and person. This board game stimulates children to think, enhances creativity, and in the meantime 
we can get to know ourselves and our peers. 

Rules: There is no limit to how many children can play with the game. The deck is translated. The first 
child draws a card from the top of the deck, shows the picture to his peers, and says a word (be it a 
verb, noun, adjective, whatever) that comes to mind when he sees the picture. The next player in turn 
also draws a card, looks at the picture, shows it to his/her teammates, and based on the picture he/she 
has to find a word that starts with the last letter of the word the player before him/her uttered and has 
some connection with the picture and she/he will have to explain it. Every player has time to think. If 
someone gets stuck and can’t find a word with the given sound, others can volunteer. The one who the 
player points to can help. The game ends when the cards run out. There is no winner or loser in this 
game, the joy of the game is given by the experience of success and the word chain created together.  

3.3 Ding-Ding 
Rules: It can be played by 4-5 children. We used the letters of the Hungarian alphabet; each letter can 
be found on a letter card; they are placed in the middle face down. We place four pictures and 
illustrations among the children so that everyone can see them well (movement, actions, expressive 
pictures that are used when reading pictures). The first card of the shuffled deck is turned face up. 
Everyone looks at the letter and tries to find a word in the pictures that starts with that letter. The one 
who finds the word sooner will hit the little bell in the middle of the circle, says and points to the word he 
is saying, and keeps the letter card. At the end of the round, the winner is the one who has several 
cards. It can be made difficult by having to find 3 words. 

3.4 Jenga 2.0 
Description: It is the adapted version of the traditional Jenga game. The game: wooden cubes for 
building the tower, two decks of word cards: opposites, synonyms, checklist. Any number of people can 
play. 

Rules: We build a tower from wooden cubes. Once the tower is complete, the first player to start draws 
a word card from one of the decks. He reads aloud the drawn word and tells the opposite or synonym 
of the respective word (depending on which deck he drew the card from).If the other kids agree with the 
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answer and consider it correct, the player tries to pull out a wooden cube, making sure the tower still 
stands, without collapsing. The drawn wooden cube should be placed on top of the tower. If the player’s 
answer is incorrect and the game master and teammates do not accept it, the player may not draw a 
wooden cube from the tower. If the answer is wrong, the peers can tell the respondent the correct 
solution, but if no one knows the answer, they can peek at the checklist. The game ends when the tower 
falls. There is no winner or loser in the game, the point is that the tower stands as long as possible and 
become taller. 

3.5 5.Bla-bla-bla 
Rules: Everyone gets 5 cards. The first child rolls the dice. The cube contains the following pictures: 

An egg: hens and eggs game. If this came out after rolling, the player who rolled the dice turns over a 
card from the deck and places it in the middle. The other players also select a card that they think is the 
most related to the first card, and everyone justifies the relationship they see between the cards. The 
very first player to lay down the original card decides whose card he/she finds the most suitable. He/she 
gets 1 wooden stick. 

A book: The player who rolls the dice flips over the top card of the deck. Players choose two of their 
cards in their hand, and create a meaningful story based on the third card that has been turned face up. 
In this round, too, the player who rolled the dice decides who has the best story and may get a wooden 
stick. 

A smiley face: Each player must choose one of the cards in his hand that he thinks best expresses his 
personality, is the most related to him/her. Turning the selected cards face down, each player places 
them in the middle of the table and the cards are shuffled. (The rolling player may not lay down any 
card!) The player who rolled turns the cards face up and tries to return them to the player from whom 
the card came. Obviously, he/she must argue to the game master why he/she was thinking of a certain 
player based on the returned card! He/she gets as many sticks from the game master as the number of 
students whose cards he guessed. The children roll the dice one after the other, so everyone will get to 
be a “judge”. Cards that have been used are discarded and a new one is drawn. All children must 
constantly have 5 cards in their hands. If there are several players, there can be 4 or at least 3 cards. 
The winner is the one who gets the most wooden sticks. 

3.6 Travelling cards 
Rules: They are called travelling cards because they fit in a very small space, (on a long trip it can be 
fun for children and adults). There are 112 picture cards with different illustrations (all kinds of animals, 
plants, objects, natural phenomena, etc.). One player starts the story with one of their cards. The next 
player gets in with his own card, utters a sentence, but has to repeat the sentence that has been said 
before him. That’s how we go around while every child gets into the storytelling. An interesting story 
takes shape by the end. If someone makes a mistake while retelling the story, they don’t remember 
exactly as it was originally, that would be wrong, but we don’t interrupt the speaker. The point is to get 
the whole story out of the children’s sentences. In the end, we discuss where the thread “was lost”. 

3.7 Keep dreamin’! 
Description: Keep dreamin’! is a cooperative storytelling board game which can be played by the entire 
group (15 people max. depending on the cards). Accessories: the Dixit cards used above, 3 scoring 
cards, 1 hourglass. 

Rules: Each child is given 2 cards and the rest is placed face down. The game consists of two phases: 
from the  dreaming stage and the  remembrance stage. First comes the dreaming. Once everyone has 
received their card, the first player to start or the game master picks up the top card in the deck and 
starts the story. This card will be the basis of our story, this is where our dream begins. This card will be 
the starting point of our story, this is where dreaming begins. (E.g.: if the card depicts a nocturnal 
landscape, our story begins at night when all the stars were already shining in the sky.) In the meantime, 
we will also start the hourglass. Anyone who has an idea can then pass the story on with their own 
cards. If someone played a card and shaped the story, he/she puts the card back on top of the previous 
one and picks up a new card from the deck; there should always be 2 cards in each player’s hand. 
Anyone can shape the story at any time. We must finish the story until the last speck of dust falls in the 
hour glass. Once the time is up, the deck of cards is turned over so that the starting card is placed at 
the top. And here the recollection begins. We lay out our scoring cards (+ 2, + 1, -2) and designate a 
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player to start remembering. The player picks up the top card, which is also the very first card in our 
story, and tries to recall what we said about that card. If he remembers and tells the story piece related 
to the card correctly, the card is placed next to the +2 scoring card and the player on the right would go 
next. In case the player does not remember the story related to the card, he can ask a partner for help. 
In this case, the card will only be placed next to the +1 scoring card. If neither the player nor the helper 
remembers the story related to the card correctly and accurately, the card must be placed next to the -
1 scoring card. Once all the cards have been given out, the points are added up. The idea is to get as 
many points for the team as possible. In the next round, they may be motivated to score higher. There 
is no winner or loser in this game, but the children have to work together for the highest score possible. 

3.8 Add up! 
Rules: We use the cards of the travelling cards in this game. The first player shuffles the deck and hands 
it to his/her teammates. Each player draws one card. The starting player who gave out the cards draws 
a card from the deck and begins a story with it. His/her peers can show the card they have at any stage 
of the story, the narrating child should include the picture shown in his/her story, striving to develop a 
beautiful, well-structured story. At the end of the game, players can share their opinions „I thought you 
would say… about my card….”, „I would have said the same…”.  

3.9 Prove it! 
It is a fast-paced card game in which the challenger and the challengee “fight” to get the card. The game 
includes a spinning top, an hourglass and 50 task cards. Any number of players can play. 

Rules: The first player, the Challenger, spins with the spinning top, so he/she can decide who to 
challenge, who will be the Challengee. The Challenger draws a task card and reads aloud the task on 
it, e.g.: How many herbivores can you list in half a minute? The Challenger says a number, and the 
Challengee can bid on this by saying more. If e.g. the Challenger thinks he/she can list 8 animals, the 
Challengee can say he knows 10.They can bid until one of the parties says, “Prove it!”. Then the last 
bidder really needs to list as many herbivores in half a minute as he/she said. If he/she manages to list 
it before the time runs out, he/she can keep the card, but if he/she fail, he/she must hand over the card 
to the other party. The next player continues the game. The winner is the one who has the most cards 
by the end.  

We wish you a fun game and wholesome entertainment! 
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Abstract 
Digital learning platforms have taken a presence in many educational centers at all levels of learning, 
and they are used in different organizations that seek continuous learning from their collaborators. 
Knowledge transfer has been facilitated thanks to the use of these technologies that are improved day 
by day, seeking to meet the requirements of each user who in turn have different needs and 
requirements. During 2020, due to the COVID 19 pandemic, the use of these digital tools increased their 
presence, being the optimal solution to continue with the learning processes, both in educational centres 
and in companies. The objective of this work is to analyse the role of digital learning platforms in 
industrial cluster. Industrial clusters are a concentration of interconnected companies, specialized 
suppliers, clients and associated institutions that develop and grow alongside the companies that 
comprise them. One of the factors that generate growth in these clusters is continuous learning, which 
has been stalled by extensive quarantines around the world, which is why it has become necessary to 
use digital learning platforms to meet the need of knowledge in the organizations that comprise them. 
The objective of this document is to analyse the technical requirements of digital platforms necessary 
for clusters to develop learning strategies and to achieve its knowledge acquisition objectives in the 
companies in the cluster. This analysis is carried out through the study of common operations of the 
clusters and the general objectives of the clusters.  

Keywords: Digital marketing, e-learning, cluster. 

1 INTRODUCTION 
The crisis generated by the Covid 19 pandemic has led many sectors to generate substantial changes 
in the development of their daily activities. One of the sectors hardest hit by this crisis has been the 
education sector, which, due to the extended quarantines and the requirements demanded by 
governments to maintain social distancing, has had to use exclusively existing virtual tools to continue 
with its activities. 

The quick response given by educational centers has been possible thanks to the fact that virtual 
education has had a strong development in the last 15 years and these learning platforms were already 
present in many of the activities of educational centers. The accumulated experience has allow creating 
and implementing virtual learning platforms that are much more robust and easy to use for their users 
[1]. 

Virtual resources for learning at different levels help a greater volume of people to obtain high-quality 
education. These platforms allow you to manage courses quickly and easily without the need for in-
depth knowledge of programming or graphic design [1]. According to Brie et al. [2], an e-learning platform 
can be defined as a hardware and software environment designed to automate and manage academic 
training development activities.  

All the experience in e-learning platforms can be transferred to other sectors. Many industries that 
require constant training for their workers have also been affected by the Covid 19 pandemic. In some 
cases, the learning processes occur between independent companies that collaborate. This is the case 
of industrial clusters. Clusters are defined as geographical concentrations of interconnected companies, 
specialized suppliers and service providers in related industries and associated institutions in particular 
fields that compete, but also cooperate [3]. In order to achieve its mission, a cluster must have constant 
training for the companies that comprise it, seeking greater productivity and effectiveness in all your 
operations. 
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Due to the urgent demand of virtual learning platforms by organizations that belong to clusters in the 
pandemic, it is vitally important to know what requirements are necessary to achieve the knowledge 
transfer between companies that belong to the cluster. 

One of the main characteristics of an industrial agglomeration or cluster is constant innovation [4]. 
Because the organizations that make up a cluster intentionally engage with other organizations [5] to 
improve their innovation capacity [6], the use of virtual learning platforms during the times of Covid 19 
will contribute to the objective of clusters. 

2 METHODOLOGY 
A literature review was carried out on the most important functional characteristics of e-learning 
platforms, their tools and the advantages and disadvantages of their use. On the other hand, the 
characteristics of the industrial clusters, their innovation and development policies and knowledge 
transfer among the companies that comprise them are classified and linked to e-learning platforms 
functions. 

We analyze the requirements for innovation, development and generation of new knowledge in the 
companies that belong to industrial clusters. Afterwards, we consider if these requirements are supplied 
in a traditional way in clusters and how e-learning platforms can help. We ponder how e-learning 
platforms meet the continuous teaching and learning necessities that clusters demand and that have 
not been able to supply in a normal way due to the Covid 19 pandemic. 

3 CHARACTERISTICS OF E-LEARNING PLATFORMS 
In the literature we find four main characteristics that an e-learning platform must have [7]. The first is 
interactivity with the platform, which ensures that the user navigates and uses the platform appropriately 
according to their role, easily and quickly. The second characteristic is flexibility, which reflects the 
possibility of usability in industries other than conventional education, which have different requirements 
and different usability. Scalability is the third most important feature, because platforms must have 
capacity for a large volume of users. The last important characteristic is the standardization or possibility 
that the platforms allow a third party to develop the courses offered by universities, companies or 
institutions. 

The basic component of e-learning platforms is that they must allow remote access to teachers and 
students at any time and place through an Internet connection or a network with TCP / IP protocol [1]. 

4 CLUSTERS CHARACTERISTICS 
A cluster is an aggregation of companies with clear specialization characteristics within a defined 
geographical area where the division of labour and the interaction between companies is high [8]. 
Industrial clusters improve their competitiveness in two important ways: by increasing the productivity of 
companies located in the region; by imposing innovation processes, which is the basis for future 
productivity growth [3]. 

There are three resources present in clusters that are key in knowledge creation [9], which are: 

1 The existence of specialized professional suppliers that increase productivity through the 
establishment of a network of inter-company relationships in the industrial zone and the 
outsourcing of part of the value chain. These two effects produce "flexible specialization"  [10]. 

2 A specialized and intensive labor market can reduce the cost of finding workers for companies, 
promote business innovation and entrepreneurship, and can establish a local identity [9]. 

3 Given the continuous exchange of information between companies, companies develop the ability 
to capture knowledge [9]. 

Thanks to the trust relationships based on the specialization of high-productivity technical processes, a 
sense of belonging is developed. This improves the understanding and acceptance of norms of common 
behavior that reduce transaction costs within a cluster [11]. This cluster culture helps knowledge sharing 
and open innovation. 
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There are different dynamics in industrial clusters depending on the degree of development of the region 
[12] and the sector. Clusters from underdeveloped regions behave differently in terms of knowledge 
transfer and innovation compared to growing high-tech clusters in highly developed regions [13]. 

First, the Marshall–Arrow–Romer (MAR) externality is found to be the main source of knowledge for low-
tech cluster companies in the sustainable development stage [14]. Second, the actions of local 
institutions facilitate the transfer of knowledge and the innovation process [13]. Thirdly, it can be said 
that in terms of knowledge, the integration of local knowledge networks have greater importance than 
the same positioning [13]. Finally, it can be said that small and medium-sized companies are more 
actively involved in the search for knowledge in clusters [14]. 

5 KNOWLEDGE CREATION IN COMPANIES BELONGING TO CLUSTERS 
For clusters, constant innovation plays a very important role in their development and continuous growth 
[15]. The transfer of knowledge in the cluster network is a pillar that must be constantly strengthened 
[16]. Due to the COVID 19 pandemic during the years 2020 and 2021, these knowledge transfers in 
industrial clusters have been directly affected by the extensive quarantines imposed by different 
governments of the world. The quarantines have forced the different companies belonging to clusters to 
use new methods to continue with their policies of knowledge transfer and innovation. 

The transfer of knowledge through digital media and the Internet has been one of the most used 
strategies during 2020 and 2021 in universities and organizations that intend to adapt to the new 
changes generated by the pandemic [17]. Online learning platforms have different tools that fit all kinds 
of needs [18], therefore they can contribute to the strategic development of continuous learning in 
companies belonging to industrial clusters. 

In the industry, there are sectoral clusters where the companies that integrate it develop their activities 
in the same commercial sector [19]. These companies in the same horizontal activities have business 
interconnections, usually with organizations of similar level, with the aim of sharing and obtaining 
maximum use of resources [20]. The collaboration in vertical activities is observed in supply chain 
clusters. In organized clusters, the companies that comprise them take joint corporate actions for the 
continuous growth of the cluster. This leads to a joint leverage [21]. 

Information and communication technologies (ICT) are a very good option to meet the objectives of 
intellectual, organizational development and growth in industrial clusters. ICT offer opportunities to train 
cluster participants during the pandemic without losing the dynamics of knowledge sharing that they 
develop in the past. A learning policy that encourages innovation and creativity [22]. 

Industrial clusters, being in constant competition and collaboration at the same time, require that the 
actions carried out for the generation of knowledge and development of innovation be effective and 
highly productive [23], therefore, the e-learning system could become an immediate solution for the 
requirements of these clusters. 

6 TOOLS THAT FACILITATE E-LEARNING 
There are countless functionalities offered by e-learning platforms that can have the following 
orientation: (1) learning, (2) productivity, (3) participation and commitment in students, (4) support tools, 
(5) publication of courses and content, (6) education and learning management [1]. 

To achieve the learning objectives, e-learning uses tools that stand out for their effectiveness: (1) the 
participation and discussion forums, with which the participants can share ideas and resolve concerns 
and in turn get to know the other participants; (2) Chats and video conferences for synchronous 
communication, (3) tools for using emails and sending messages within the platforms as well as 
externally; (4) and content management [1]. 

For industrial clusters, as any other enterprise, productivity in all their operations plays a very important 
role. e-learning platforms have tools that are oriented towards productivity, which provide participants 
or students with follow-up and work activities [18], these are: (1) bookmarks are highlighted so that 
students can easily return to the pages previously visited websites, regardless of whether they have 
visited the course or not [1], and (2) the calendar and progress review, which facilitate time planning and 
are related to course activities [1]. (3) Through tutorials, virtual platforms help participants to use the 
learning system. (4) Search engine for courses for easy selection of them and, (5) the possibility that 
students can access materials in any format. 
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Because clusters work with organizations that have people of all types of academic level, it is required 
that the e-learning platforms have intuitive tools that allow participants their use without previous 
knowledge or a minimum training with specific objectives linked to achieve the aim of the organization. 
The most successful strategies to achieve this objective are: (1) development of classes in small groups 
where teachers assign development activities, (2) self-assessments to know the current level of learning 
and the acquisition of competences, in general, these are not the responsibility of the content manager 
[18]. (3) Finally, the content in the system is organized as follows: areas reserved only for students (used 
to display jobs and advertisements, view photos, personal information, etc.). These tools have user 
authentication: each tool has a username and password to access the platform. This allows assigning 
permissions based on roles [1]. 

E-learning platforms offer tools that allow content creators to design study plans in an easy, fast and 
didactic ways. These would be made up of: (1) easy accessibility, where the minimum standards of 
access to online information for people with disabilities can be met, (2) Shared courses, reuse and 
exchange of content, (3) easy-to-edit templates for the creation of an online course under certain 
predefined parameters, (4) customization of the appearance in an easy way to be able to follow the 
image guidelines of the institution or company that offers the course (6) tools to carry out learning 
sequences, and , (7) ensure compliance with educational standards (IMS, AICC, ADL) to share content 
[1]. 

In the publication of content for courses there are tools such as: (1) tools for the creation of exams with 
automatic evaluation, in this way it is possible to have a greater control of evaluations and feedback. (2) 
tools to manage the courses, managing to control the progress through the materials offered by the 
teacher on the platform (3) Tools to provide additional analysis on how the course material is used [24]. 

7 ADVANTAGES OF USING E-LEARNING PLATFORMS AT INDUSTRIAL 
CLUSTERS 

Despite the ease offered by e-learning tools today, the development of courses for employees, and 
knowledge sharing activities through ICT continues to be controversial, since the face to face interaction 
remains the most effective method for learning [1]. 

E-learning platforms offer advantages and disadvantages [25], but the competences of trainers and 
students are the most important factors to achieve the success of the objectives. 

The following are the advantages of using e-learning platforms for companies belonging to the clusters: 

• E-learning platforms allow the participant to learn in a flexible way, under the schedule stipulated 
by the student. 

• There is easy access to information for study, readings, videos, and graphics. 

• It allows the student to review the recorded classes at any time. 
• It allows the company to have access for all the personnel to the courses offered, either from a 

computer or a mobile phone. 

• It allows the trainer to enter new learning and evaluation resources. 
• The company can easily analyze the results of the evaluations of its personnel. 

• The company can obtain the evaluation of the performance of its collaborators immediately 
through the platform. 

• Learning material can be downloaded quickly and easily. 

• Communication between trainer and student improves with the communication tools incorporated 
within the platforms. 

• Companies can count on experts from other countries remotely in the trainings. 

The use of e-learning can also generate some limitations for some companies that may have personnel 
of low academic level or low knowledge in the management of these platforms, among them there may 
be [25] : 

• Lack of training in the use of the ICT by the employees of the participating company. 
• High quality internet access. 
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• Difficulty of access to classes by employees due to the absence of technological tools such as 
computers or Smart phones. This type of situation is notable in some underdeveloped countries 
within South America, Central America, Africa, among others. 

• Teachers with little experience in digital learning platforms. 
• Greater planning by the company and its trainers before conducting the trainings. 
• If the platform is not friendly to the user, learning may have difficulties and delays that can affect 

the productivity of the cluster. 

• This way of learning may be difficult for some personnel participating in the courses and trainings. 

From what we have analyzed, e-learning platforms constitute the technical basis on which the design 
and implementation of a training program is maintained and developed. Therefore, it constitutes the 
main resource of virtual training systems. 

These solutions provide students and companies with greater accessibility to take courses over the 
Internet, and in the same way, facilitate the development of programs by teachers. These tools are in 
an increasingly wide market. Most have a commercial license, but there are also free software programs 
that can be downloaded from the Internet. 

8 CRITERIA FOR SELECTING AN E-LEARNING PLATFORM FOR CLUSTERS 
The conditions governing the adoption of a particular platform depend on the nature of the educational 
environment in which that platform is used. Educational activities on the web must be developed in 
accordance with the objectives pursued and they must function in accordance with the chosen 
expectations. The choice of an e-learning platform depends on several aspects [26]: the number of 
users, the characteristics and requirements of the users mentioned above, the type of training course, 
the purpose of the users, the content, the guidelines and the methodology to be used, and the type of 
notation. The importance of each variable emphasizes the aspects of greatest interest to choose the 
most appropriate platform [27]. 

For clusters, thanks to its dynamics based on productivity, an e-learning platform must have: a user-
friendly architecture; it must contain visual resources that are easy to reproduce; the platform must be 
light so it does not require a high-capacity internet; it must have didactic learning tools [18]; its utilization 
must be easy for the user; the content must be obtained with a few clicks; it must have a responsive 
version to be used from mobile devices; and it must be easy to edit for the training staff. 

9 CONCLUSION 
The Covid pandemic has led companies around the world to develop alternatives to continue their 
economic activity. Industrial clusters have found it necessary to develop new strategies in order to 
continue with their work dynamics, which includes constant training among their members and constant 
innovation and development. 

To comply with the above, the only current solution to continue with the development of technical 
capacities among its collaborating companies is the use of e-learning platforms. These technological 
platforms allow clusters to continue with the fulfillment of their objectives remotely despite the current 
situation in the world. 

Despite the fact that virtual learning platforms have more advantages than disadvantages, the transition 
for many companies and their collaborators is not an easy task and it takes a prudent time to achieve 
their correct use and achievement of objectives in terms of technical learning in a social complex network 
such clusters are. 

E-learning, in turn, have made important improvements, which continue day by day, thanks to the 
advantages offered by the Internet as a powerful information and communication channel that replaces 
the previous distance education systems [1]. Today storing a significant volume of information and 
accessing unlimited communications is possible quickly and safely [2]. It should be noted that e-learning 
goes beyond the technological components and that analyzing and evaluating virtual learning requires 
understanding of the users’ needs, preferences and behaviors in order to understand all aspects of e-
learning [1]. Therefore, choosing the right online learning platform to use in a cluster is a vital 
requirement. 
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There are many possibilities and benefits offered by e-learning platforms [27]. However, new difficulties 
and limitations in the learning process in networked organizations must be overcome, due to their 
dynamics. Furthermore, the integration of ICT in education alone does not guarantee effective results 
[1]. If interactive media and resources are selected and incorporated into the overall design of the 
distance learning environment, they must be supported by theories of learning that justify it.  
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Abstract  
Parental labour migration reportedly initiates an abatement in psychosocial well-being and educational 
proficiency of left-behind learners in child headed households. On this premise, this study sought to 
address this concern by exploring the contributions of overlapping and interacting social contexts in 
mediating resilience that allow left-behind learners to tolerate and absorb the changes brought about by 
parental absence. The study adopted a qualitative format wherein 14 learners heading households, and 
10 key education and community informants were drawn as part of data collection. The participants 
were drawn from two secondary schools located equally in Zimbabwe and South Africa. Data were 
collected through focus group discussions held with the participants at the respective schools. The 
thematic approach was used in data analysis. The study revealed that, following parental labour 
migration, other institutions such as the school, church, extended family and peer groups become salient 
social domains from which learners disadvantaged by parental absence could draw support. Community 
participants revealed that such institutions building on the culture of Ubuntu and have potential to 
supplant the migrating parents. The social milieu would thus, provide the required emotional, physical 
and collective social support that would allow the left behind learners to adjust to their ever changing 
living conditions. This study recommends developing a close network from the social contexts that would 
build on the virtual support from the migrated parents. This social environment is key, albeit, by default, 
in the development of schemes for support, protection and empowerment of the left-behind learners. 
Such support is critical in the face of the Covid-19 pandemic that has crippled some of the migrated 
parents’ means of support as travel restrictions have curtailed their return visits to their left-behind 
learners.  

Keywords: Resilience, perceptions, high school, Child Headed Households (CHH), migrating parent, 
Covid-19. 

1 INTRODUCTION  
Parental labour migration is a common survival strategy among Zimbabwean and South African parents 
in the face of various economic and political factors. In Zimbabwe, migration is both national and 
international while in South Africa it is largely an internal process from rural to urban destinations. The 
outcome is however similar as it results in a distinctive form of parent-child separation because most 
parents in the two countries migrate and leave their children behind ([1], [2], [3]). Such left-behind 
children are disposed to various forms of un-wellness that has potential to initiate adverse consequences 
for their intellectual, physical and social well-being attributed to lack of parental support ([4], [5]). This 
paper is part of a broader research effort to explore schemes of support that enhance the well-being of 
learners disadvantaged by parental labour migration. This study sought to explore the social 
environment as a potential moderator of resilience for left-behind learners.   Resilience is considered an 
important variable in the schemes of support as it allows an individual, in this case left-behind children, 
to cope in the face of adversity. This implies that reference is made to the chronic definition of adversity. 
This means that the adversity is ongoing but left-behind learners in the two countries displayed better 
than expected outcomes in terms of their psychosocial functioning ([6], [7]). Adversity refers to negative 
experiences that disrupt adaptive functioning [6]. For left-behind learners, these include emotional 
stress, social and behavioural challenges and vulnerability all attributed to lack of parental support [5].  

Considering that there are no known benefits of parental migration [3], this study concedes that there 
are other processes that mediate positive and healthy outcomes in the face of adversity [7]. This implies 
that certain contexts nurture adversity and by extension, positive social contexts have potential to 
promote resilient responses in the face of adversity. Left-behind learners utilise social support to develop 
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the capacity to tolerate, absorb and cope with social and environmental changes and continue to retain 
the key elements of structure, functioning and identity [8]. This study was guided by the following two 
research questions: 

1 What perceptions does the community have with regards to the role of social relationships in 
moderating resilience response?  

2 How can the social environment be enhanced to promote resilience response among left-behind 
learners. 

This paper proceeds in the following format, firstly an outline of the methodology used, secondly, a 
discussion of results of the study and thirdly, a discussion of findings, conclusions and 
recommendations. 

2 METHODOLOGY 
The study followed the qualitative route and focus group discussions were held at two rural secondary 
schools in Zimbabwe and South Africa with left-behind learners and key community and education 
informants. The schools were purposively selected on the basis that they are located in areas largely 
affected by unaccompanied labour migration. Participants were recruited through invitations by word of 
mouth. Participants included teachers, left-behind learners, education officers, school head/ Principal, 
school psychological service representative, school development association representative, local 
police, and social welfare officer. The participants shared their experiences on their role as education 
personnel and as a community in fostering and moderating resilience that allow left-behind learners to 
tolerate and absorb the changes brought about by parental absence. The study opted for the social 
constructivist lens because the researchers sought to construct reality and meaning from the participants 
implying that reality is socially constructed. This study used Urie Bronfenbrenner’s ecological model 
(1979) and positive psychology in which prominence is given to the significance of overlapping and 
interacting social contexts in the support of learners threatened by parental absence through migration 
([9], [10]). The environment is viewed as part of the “solutory” factors that have potential to enhance 
well-being among left-behind learners [10]. Two research questions guided this study. Firstly, it sought 
participants to share lived experiences and views regarding the role of social relationships in moderating 
resilience. Secondly, how the social environment could be enhanced to promote resilient responses. 
Permission to conduct the study followed ethical clearance from the Central University of Technology 
and permission from the line ministries and school authorities in Zimbabwe and South Africa (FRIC 
21/18/2; MoPSE (2019); Department of Education Free State (2019)). Informed consent, privacy and 
confidentiality issues were respected throughout the study. To protect the identity of participants, codes 
were assigned to the participants (e.g. ZLR-Zimbabwe Learner, ZTR- Teacher in Zimbabwe, SALR- 
learner in South Africa, SATR- Teacher in South Africa, SASW-South Africa social worker, and SAEO-
Education officer in South Africa).    

3 RESULTS 
The collected data focused on two critical areas namely the participants’ views pertaining on the role of 
institutions found in the social milieu in promoting resilient responses among left-behind learners and 
how such institutions could be enhanced to promote resilience. The two overlapping areas are discussed 
below with excerpts from the participants. The discussion is linked to literature and the theoretical 
framework underpinning the study. 

3.1 Utilising social institutions in promoting resilient responses. 
Participants in Zimbabwe and South Africa identified several social institutions such as the school, 
church, extended family, peer groups and the community rooted in culture as critical in fostering resilient 
responses among left-behind learners. Social support was derived from the human capital and in the 
structural makeup of the institutions. Thus, participants concurred with [7] process-outcome construction 
of resilience. Left-behind learners are assisted by players in their environment to achieve positive 
outcomes. The support received from the environment facilitates the development of key characteristics 
of resilience such as purpose, equanimity, self-reliance, perseverance and existential aloneness [10]. 

Participant SAEO who is an education officer in South Africa expressed the following sentiments: “We 
need to understand that the parents are away so if we have to help the children left behind we need to 
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look at their environment. The migrating parents are no longer significant because distance and time 
make them neglectful”. 

Similar sentiments were shared by participants in Zimbabwe. Participant ZTR2 (female school teacher) 
reasoned: “As a society we need to come together to design ways to help diaspora children to cope. 
Obviously, we cannot rely on the parents who are away. We as a community are the best sources of 
assistance and support. We cannot just ignore these children because they are emotionally affected 
and misbehave at school. If they cause problems, it is us who suffer, so we try by all means to be of 
assistance”. Participant ZPT a community member gave the following assessment of left-behind children 
in Zimbabwe; “Children left behind by migrating parents can be a real problem when not supported and 
monitored. They end up misbehaving, delinquent, abuse alcohol and some of the girls could be 
promiscuous. These behaviour patterns make it important to design ways of support”.  

Thus, participants in the two countries concurred that left-behind children need monitoring and support 
envisaged in the context of their broader social environment. Lack of psychosocial support can initiate 
adverse consequences for left-behind learners [3]. This support is significant considering that left behind 
children struggle and are disadvantaged in terms of their psychosocial functioning. Extended periods of 
parent-child separation are detrimental to family relationships, increases emotional distance and causes 
discipline problems [4]. In that regard left-behind learners rely on social support from their social milieu 
for resilience responses that in turn facilitates improved well-being. 

3.1.1 Significance of resilience 
On being asked on the significance they attach to the role of resilience in the coping strategies of left-
behind learners, the participants in the two countries shared that resilience makes a difference between 
those learners who can overcome adversity and those submerged in adversity ([6], [10]). Thus, 
resilience explains the outcome variation among left-behind learners disadvantaged by parental 
migration [6]. For example participant STR2 (male teacher in South Africa school) posits; 

“In my opinion, the development of resilience is very important for left-behind learners because of the 
many challenges that the learners have to go through. When parents migrate for labour the children 
have to cope with extra duties in the home and try to balance it with school work”. 

Participant ZSP (School Psychological Services in Zimbabwe) shared the following;  

“We see a lot with the children who are left by migrating parents, their circumstances disadvantage them 
and unfortunately some people take advantage of them. This implies that in some cases they become 
victims of abuse as they live without parental protection. This means that resilience gives them a chance 
to develop and cope with the many challenges”. 

The participants in this study valued the development of resilient responses among left-behind learners. 
The findings resonate with earlier findings that associate left-behind children with negative behaviour 
patterns and vulnerability to abuse [5]. Due to the development of resilient responses, the negative 
outcomes of vulnerability tended to be variable. Resilience therefore, facilitates higher levels of 
adaptability and is key in terms of developing protection and coping mechanisms from within the left-
behind learners themselves [7].  

3.1.2 Avenues for resilience moderation 
Several institutions were identified by participants in Zimbabwe and South Africa as potential sources of 
resilience moderation. Key in such institutions are the supportive, protective, and empowerment 
potential within that facilitate resilient response by left-behind learners disadvantaged by parental 
migration. Thus, the institutions are viewed as part of the ‘solutory’ factors that facilitates an 
improvement in the quality of life among left-behind learners [10]. This potential is housed in the human 
resources and structure of the institutions. Discussed below were the key institutions identified by 
participants in the environment of learners left behind in the context of parental labour migration. 

Schools  

Participants for the study generally appreciated the positive role of the school in the promotion of resilient 
responses among left-behind learners. The school was seen as valuable through its curriculum, teaching 
personnel and peer relationships. This understanding fits into Burton’s definition of a school as a place 
for the development and reinforcement of positive, prosocial attitudes [11]. According to participant 
ZTR1 (School Head); “The good thing about a school is that children from different backgrounds and 
experiences converge. When they are at school children share their experiences and this process 
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facilitate resilience. Children left by migrating parents can be motivated to go on possibly after interacting 
with other learners who maybe coping with worse circumstances”. A similar view on peer support was 
shared by a girl learner in South Africa (SLR3) who remarked; “Sometimes I miss my parents, get 
worried or stressed but as soon as I get to school things change. My friends make me forget all of my 
problems. In fact I worry more at home that here at school”. 

This assessment resonates with Robila [12] who argued that social skills allows boys and girls left-
behind to share their challenges facilitating social support. It is from this peer based support that left-
behind learners can improve on equanimity which is a key characteristic of a resilient learner. In a school 
set up left-behind learners are able to interact with peers. The interaction acts as a buffer against 
loneliness, anxiety and assist in resilience. The school set up is considered significant in resilience 
mediating in this study considering that according to Hendricks [13] children spend three quarters of 
their waking hours at school.  

Mixed notions were obtained from participants over the role of teachers in fostering resilient responses 
among left-behind learners disadvantaged by parental labour migration. The teachers promote strength, 
competence and positive development in the face of vulnerability or adversity caused by parental 
absence due to migration. Participant ZTR1 (School head) shared the following opinions: “The teachers 
are very important in terms of assisting learners negatively affected by parental absence. At school we 
talk of teachers acting in loco-parentis. This means that after parental migration and in the absence of 
the parent, the teacher can step into the shoes of the parent and play parental roles”. 

Similarly SAEO (education officer in South Africa) asserted, “Armed with the school code of conduct and 
life skills orientation course, teachers here in South Africa play an important role in advising and 
regulating the behaviour of learners. This role is very important particularly for those learners living 
without parents”.  

On being asked of parental roles that the teacher can play participants at a Zimbabwean school 
identified; counselling, advisory, protective and supportive roles. The teachers were also considered 
important because through the curriculum they capacitate left-behind learners with life skills, self-esteem 
and positive self-image. The development of a positive self-image and self-esteem are components that 
are key in developing resilient responses in the face of adversity. Participant ZSR2 (male teacher in 
Zimbabwe) confirms, “It is possible to positively support left-behind learners through the school 
curriculum. It is good that the updated curriculum gave prominence to the guidance and counselling 
course at secondary school level. The course is now examinable and is compulsory. Through the course 
learners are equipped and empowered with life skills to cope in ever-changing socio-economic 
environment”. 

The school actively supports the learners despite adversity, suggesting that the school fosters resilient 
response. This process explains the different outcomes expected of children facing similar challenges 
associated with parental labour migration. The competence and efficacy of left behind learners in this 
case is enhanced and supported by the teachers who positively offer an enabling environment. This 
positive environment facilitate the development of the major characteristics of resilience such as 
purpose, equanimity, perseverance, self-reliance and existential aloneness. Similarly, participants in 
South Africa gave prominence to the life-skills orientation course in terms of promoting positive 
behaviours among left-behind learners. the life skills orientation course serve as a protective force as it 
aims to develop knowledge, skills and values for the learners social, intellectual and emotional 
development [14] However, negative outcomes are expected when the school and the teachers provides 
a negative environment characterised by hostility and negative perceptions. On the basis of this 
viewpoint some participants argued that not all teachers contribute to resilient responses among left-
behind learners; for example participant ZTR2 remarked: 

“Some teachers actually contribute to poor self-assessment of left-behind learners because of their 
negative perceptions on them. Some teachers associate these diaspora children with misbehaviour, 
drunkenness and so on. The children don’t even stand a chance as they are all negatively labelled”.  

Learner participant SLR3 shared the following, “…some teachers actually put us in bad space. They 
blame us for all the misbehaviour in class as they think all children living alone misbehave or use drugs. 
It is not really fair and it’s not easy for us”.  

3.1.3 Community and cultural institutions 
Support for left behind learners was experienced in their community built on the African cultural virtue 
of Ubuntu. According to van Breda [7] Ubuntu and being connected to cultural heritage is an important 
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source of resilience. Participants in the study revealed that the community provides supportive 
relationships that builds hope and resilient responses among left-behind learners. This observation 
resonate with earlier findings by Werner [15] who posits that those individuals who show resilience by 
midlife largely rely on family and community who not only increase their competence and efficacy but 
also decrease stressful life events. For example participant SASW (Social worker in South Africa) stated, 

“We need to understand one thing among us as Africans. The child belongs to the community. Each 
one of us is related somehow, we also have totems that bring us together. So, we do not just watch 
children going wayward just because their parents migrated. We can easily step in and we have the 
power and authority to discipline. Yes there are a few difficult cases but the point is the community is 
always there for the children’s support”. 

Community support for left-behind learners was also explored in religion. Participants acknowledged the 
positive support from community institutions such as the church. A local pastor (SAPR) in South Africa 
shared the following. 

“As Christians we always make an effort to reach out for orphans and other children living alone because 
of labour migration. We assist them physically and emotionally. At this school we partner a local NGO 
(non-governmental organisation) in providing food and other goods to children in need. We also do 
home visits in which we provide a listening ear and emotionally support the children.” 

The preceding notions imply that community support built on culture and religion is a key component in 
nurturing resilience among left-behind learners. Resilience or the positive functioning as an outcome is 
facilitated by such community institutions. Culturally, African communities have their own endogenous 
way for group work interventions [16]. Fig 1 below depicts adverse conditions and the available social 
support that moderates resilient responses for left-behind learners.  

3.1.4 Discussion 
Study findings indicate that in the face of adversity attributed to lack of parental support, left-behind 
learners are assisted largely by a positive social milieu in achieving positive outcomes. The well-being 
of left-behind learners is threatened by emotional distress, depression, anxiety, conduct problems that 
in turn affect their educational outcomes ([3], [17]). Thus, such adverse experiences block, exhaust or 
compromise adaptive functioning ([17], [3], and [4]). In view of such challenges this study findings value 
the social milieu as having potential to supplant migrating parents and provide the required emotional, 
physical and collective social support. The social milieu in this regard capacitates left-behind learners 
with the ability to deal with stresses and positively adjust to the environment and challenges they face 
[10]. 

Participants and left-behind learners in Zimbabwe and South Africa identified support within the social 
institutions such as schools, peer groups, church, extended family and the community. According to 
Bronfenbrenner’s ecological model, there is need to recognise the significance of overlapping and 
interacting social contexts in child development [9]. The several avenues for support also get impetus 
from the collectiveness of the culture of Ubuntu that is also embedded in African culture. This support 
fosters resilient responses which allow left-behind learners to cope and have better than expected 
outcomes in the face of adversity. This understanding is in line with the definition of self-resilience as 
the ability to persevere, adjust and function positively in the face of threats, pressures or challenges in 
life [10].   The school was discussed as one very significant institution in terms of fostering this 
adjustment and proper function of left-behind learners following parental migration in Zimbabwe and 
South Africa. The peer groups, teachers and school curriculum all housed in the school provide the 
nurturing environment for protection and empowerment for learners negatively impacted by parental 
migration. The school curriculum through courses such as life skills orientation and guidance and 
counselling course in South Africa and Zimbabwe have potential to protect learners who are negatively 
affected by parental labour migration. Life skills orientation course for example has potential to protect 
learners by helping then reduce risky behaviours such as substance use and engage in healthy leisure 
activities [18]. The protection provided by the environmental players gives drive to the core 
characteristics of resilience which are, purpose, self-reliance, perseverance and equanimity. 

Fig 1 below depicts that process that moderates resilience and improved outcomes for left-behind 
learners following parental migration. The threat posed by lack of parental support ceases from being 
critical because of the support, protection and empowerment that the social milieu provides. Resilience 
as an outcome is fostered by supportive relationships housed in the social institutions embedded in the 
environment of left-behind learners.   
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Figure 1 (Own diagram) Social Support for Resilience Process 

4 CONCLUSIONS 
This study sought to explore the role of the social environment in fostering resilient responses among 
left-behind learners. In response to the first research question, the study revealed that left-behind 
learners are at risk and disadvantaged by parental labour migration are assisted to adapt and continue 
to positively function because of supportive relationships from their social environment. The 
understanding is, personal competencies enhanced with positive social environments goes a long way 
in fostering resilience among left-behind learners in Zimbabwe and South Africa. This research’s 
participants revealed that environmental players housed in the community, school and based on African 
culture foster resilient responses in Zimbabwe and South Africa. Support from environmental players 
make a difference between those left-behind learners overwhelmed by adversity and those who continue 
to positively function. In other words resilience as an outcome is facilitated by social support from several 
environmental institutions. In response to the first research question that sought to establish the 
significance of resilience, participants revealed that besides time and other personal competences, 
players in the social milieu of left-behind learners contribute significantly to promoting resilient responses 
among left-behind learners. In response to the second research question, the supportive relationship 
with peers, teachers, neighbours and community members capacitate the left-behind learners with 
strength to rebound from adversity. The support from the environment players, offers encouraging 
words, advice, counselling, discipline, protection and a general supportive environment built on Ubuntu. 
This support enables the left-behind learners to adjust and adapt to their environment characterised by 
adversity. The network of support, protection and empowerment from the social milieu gives the left-
behind learners a chance in developing the key characteristics of resilience such as perseverance, 
equanimity, existential aloneness, purpose and self-reliance [10]. They would continue to achieve 
positive development outcomes in the face of adversity.  However, despite this potential participants 
revealed that some of the environmental players negatively affect the development of resilient responses 
through their perceptions and labelling tendencies. 

ª Recommendations 

Communities, schools and families need to put in place structures that moderate resilient responses 
among left-behind learners. Parents will continue to be absent in the lives of their children hence there 
is need to have support systems. The social milieu have resources that can be tapped to enhance 
resilient response among left-behind learners to facilitate improved well-being. 
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Abstract

Digital learning platforms have taken a presence in many educational centers at all levels of learning, in
turn becoming used in different organizations that seek continuous learning from their collaborators. The
transfer of knowledge has been facilitated thanks to the use of these technologies that continue to
develop day by day seeking to meet the requirements of each user who in turn have different needs and
requirements. During the years 2020 and 2021, thanks to the COVID 19 pandemic, the use of these
digital tools has increased considerably, being the optimal solution to continue with the learning
processes both in educational centers and in companies. In industrial agglomerates or clusters, which
are a concentration of interconnected companies, specialized suppliers, clients, and associated
institutions that develop and grow together with the companies that make them up, it is necessary to find
an effective solution in terms of training and constant updates, both technical and academic, which
cannot be affected by external factors such as a pandemic or other events, which may alter the normal
course of learning required by the organizations that belong to a cluster.

The objective of this document is to show the technical requirements that a cluster has in order to
develop learning strategies through digital platforms and achieve its technical and academic growth
objectives in the organizations that comprise it, through the analysis of common operations of the
clusters and the general objectives of the clusters. As a result, this document shows that it requires an e-
learning platform to be used in a cluster and all the companies that comprise it.
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Abstract 
Aim: 

Considering that teachers are not always able to present the original reality to students, they use didactic 
materials as an adequate substitute for students to learn the contents prescribed by the curriculum. In 
the educational process, several terms are used for didactic material, such as teaching aids, teaching 
media, and didactic games. It is known that students learn best based on specific subjects and 
situations, so it is reasonably expected that teachers use didactic material in their work. In this way, the 
learning process is simplified for students, making it more interesting and enabling the visualization of 
abstract concepts. The didactic material facilitates teaching and learning. The research analyzes the 
attitudes of primary school teachers about the use of didactic materials in primary education. 

Methods: 

The paper presents the data from the survey that involved 678 primary school teachers in the Republic 
of Croatia with a questionnaire of 14 questions, of which three questions of general type (gender, grade, 
years of work experience in education). The other 11 questions refer to the attitudes of teachers about 
the use of didactic material in teaching. The main questions are: Which students benefit the most by 
using didactic material in teaching; In which subject do they use the largest number of didactic material 
and Do you prefer didactic computer games or traditional didactic games. 

Results: 

There were 17 (2.5%) male respondents in the sample, while there were 661 females (97.5%). The 
results of the research show: 

1 97.1% of respondents believe that the use of didactic material in the teaching process benefits all 
students equally, while 2.8% believe it benefits students with disabilities. None of the respondents 
believes that gifted students benefit from the use of didactic material in teaching. 

2 Didactic material is mostly used in the subject of mathematics, this is the opinion of 50.4% of 
respondents, 34.2% of the respondents states it is in the subject of nature, Croatian language 
(10,9%), and music culture (1,5%) while, in the opinion of the participants, didactic material is 
least used in art education: only 1.5% stated that. 

3 To the question “Do you prefer didactic computer games or traditional didactic games in the 
teaching process?” 30.8% of research participants have answered that traditional didactic games 
are the most acceptable, while the option that didactic computer games are the most acceptable 
in the teaching process has been chosen by 7.5% of survey participants. The remaining 61.7% 
prefer to use in teaching both traditional and computer didactic games. 

4 The effectiveness of didactic material in the teaching process is equally expressed in the 
processing of new teaching content as in the repetition and practice of teaching content. That is 
the opinion of 75.7% of respondents. 

The research further showed that many teachers independently produce didactic materials for the 
teaching process, but they also use materials obtained from publishing houses. 

Conclusions: 

Education is advancing, classrooms are being modernized with the progress of society and technology, 
and therefore the didactic material that adapts to the requirements of the modern age is changing. 

The fact is that the teaching process would not be equally successful without didactic material, so 
teachers need to incorporate it into teaching and adapt it to the needs and desires of their students. 

Keywords: Didactic material, teaching, teaching process, primary education. 
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1 INTRODUCTION 
Today, in a time of rapid change, it is very challenging to be a teacher. Whether a student will master a 
material depends on both the student and the teacher who must motivate the student to learn and work. 
It is a very demanding job. Classes should be organized in such a way that the student acquires 
permanent knowledge in the simplest possible way and that he knows how to use this knowledge in 
everyday life. The teacher is there to guide students and help them complete school activities, so the 
use of didactic materials is important in the educational process. At the same time, the didactic material 
should be fun, to awaken creativity in the student and encourage active self-learning. 

When students carry out activities independently, then they discuss teaching contents more freely and 
thus become responsible for their own work. They experience the feeling of building their own knowledge 
and thus increase their self-confidence, take a positive attitude and a greater interest in acquiring further 
knowledge in the same way. The worst teaching situations are those in which they simply reproduce 
knowledge without understanding, and quickly give up learning and forget what they have learned [1].  

Different names for didactic materials are often used in the educational system; we come across terms 
such as teaching media and teaching tools and aids, but also the notion of the didactic games. While 
Pranjić [2] states that "teaching media are carriers of stored information that can serve as their 
intermediaries in the teaching process", Fujs [3] states that didactic materials are all teaching tools and 
aids that serve to help students and teachers in learning and teaching. Kadum and Kadum [4] say that 
“the term media often means material means - various objects, materials, devices and machines that 
are carriers or intermediaries of information and as such represent help, ie support in achieving 
educational goals”.  

Namestovski [5] states the verified facts of the positive aspects of the application of didactic materials 
in teaching: didactic material enables students to easily acquire concepts; provides an opportunity to 
manifest creativity; teaching is adapted to the needs of students; students learn through insight, 
research, become more independent and remember knowledge more permanently. 

When using didactic materials, students should be allowed to use them as independently as possible, 
because they are more focused on what they need to learn, they are more active and motivated. 
Students often identify didactic material with play, so by manipulating it, they unconsciously develop 
motor skills, enrich vocabulary, create a positive attitude towards learning, and remember easier and 
longer. 

According to Namestovski [5], didactic material should be used in working with students: measured, 
timely, complete, skillful, economical and combined. When the teacher prepares the lesson and defines 
the goals and tasks according to the type of lesson (presentation of new teaching content or practice 
and repetition), it is necessary to consider the didactic materials that will be used during the teaching 
process. In doing so, it is especially important for the teacher to ask himself the following questions: 
What is the purpose of my lesson?, What teaching topic should I cover ?, What are the affinities of my 
students ?, What didactic material would be appropriate for that lesson ?, What do I want to achieve 
with this didactic material ?, Will it be clear to the students? and similar. After the teacher analyzes the 
selected didactic material and concludes that it is the best choice that will have positive effects on 
students, then he uses it in teaching. Didactic material should always be used for concrete and objective 
reasons, because the teacher estimates that it would be fun for students and its application would be 
very useful for them to understand the material learned.  

2 METHOD  

2.1 Research goal 
Didactic material is well known to all teachers in primary education, but in the professional and scientific 
literature it is little described. Therefore, this research seeks to examine the attitudes of primary 
education teachers about the use of didactic material in primary education. 

The aim of this research was to determine how often research participants use didactic material in the 
teaching process; the importance of its use for students and the teaching process itself; in which subjects 
didactic material is most used; when and to what extent it simplifies learning and teaching; the ways in 
which research participants (respondents) come to didactic material, as well as the material working 
conditions of classrooms. 
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2.2 Measuring instrument, data collection procedure and processing 
A survey questionnaire designed specifically for the purposes of this research was used to collect data. 
It contained three independent variables (gender, the grade in which the respondent is currently teaching 
and years of work experience in teaching) and ten dependent variables related to the use of didactic 
media related to the teaching process. 

We checked the reliability of the measuring instrument using the IBM SPSS program and obtained that 
the value of the Cronbach reliability coefficient α is .91; as Cronbach's reliability coefficient is greater 
than .70, reliability can be considered good [6]. 

The rules of conduct when conducting the research are defined at the very beginning: the code of ethics 
was respected; the respondents were given written instructions on how to fill in the measuring 
instrument; they were guaranteed anonymity, the possibility of giving up further answers; it was 
explained to them that the data obtained by this research would be used exclusively for scientific 
purposes. 

The link of the survey questionnaire was sent to the e-mail addresses of the principals of primary schools 
in the Republic of Croatia, who forwarded it to their primary school teachers. 

The data obtained in this research were processed using the statistical package IBM SPSS 24.0 
Standard Campus Edition (SPSS ID: 729357 May 20, 2016). 

2.3 The research sample 
The basic set (population) of this research were all primary education teachers from the territory of the 
Republic of Croatia.  

The sample consisted of 678 primary education teachers. There were 661 female respondents in the 
sample (97.5% of them) and 17 or 2.5% of male respondents. 

The characteristics of the sample with regard to years of work experience in teaching are shown in Table 
1. It can be noticed that the largest number of research participants, 228 of them (33.6%), are in the 
interval from 25 to 35 years, while the least of them (53 or 7.8%) have 35 or more years of work 
experience in teaching.  

Table 1 Years of work experience in teaching 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

less than 5 years 94 13.9 13.9 13.9 

5 to 15 years 150 22.1 22.1 36.0 

15 to 25 years 153 22.6 22.6 58.6 

25 to 35 years 228 33.6 33.6 92.2 

35 or more years 53 7.8 7.8 100.0 

Total 678 100.0 100,.0  

Special features of the sample with regard to the grade in which the respondent is currently teaching 
are shown in Table 2. 

Table 2 The grade in which the respondent is currently teaching  

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

1st grade 138 20.4 20.4 20.4 

2nd grade 150 22.1 22.1 42.5 

3rd grade 134 19.8 19.8 62.2 

4th grade 172 25.4 25.4 87.6 

combined class 84 12.4 12.4 100.0 

Total 678 100.0 100.0  

1703



 

 

3 RESEARCH RESULTS 
The first item that the participants of the research were given to assess related to the frequency of use 
of didactic materials in teaching. By most research participants, didactic material is used rarely (51.5%), 
which is followed by the option occasionally (27.6%), whereas .4% of respondents often use didactic 
materials in the teaching process. It should be noted that no research participant opted for the option 
every day. The arithmetic mean for this item was 2.08, with a standard deviation of .702 and a variance 
of .493 

Research participants are of the opinion that students with disabilities benefit the most through the 
application of didactic material in teaching: 97.1% of them, while only 2.8% of gifted students profit from 
such classes. No respondent opted for the option that all students benefit equally. Regarding this item, 
the following statistical indicators were obtained: arithmetic mean 1.06, standard deviation 339 and 
variance .115. 

The next particle that the participants of the research commented on was the making of didactic material. 
More than two thirds of respondents (68.3%) stated that they sometimes make didactic material 
themselves, while 27.9% of them make didactic material constantly; only 3.8% of respondents do not 
make didactic material at all. Those research participants who do not produce didactic material 
themselves do not do so because they are not interested in doing so: this is the opinion of as many as 
43.2% of respondents, while those who do - 58.8% of them - do so because they think they have good 
ideas for making didactic material.  

Research participants were given the opportunity to state in which subject they use the didactic material 
in the largest amount. The obtained data are shown in Table 3. 

Table 3 In which subject is the didactic material used in the largest amount 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid 

Mother tongue 74 10.9 10.9 10.9 

Mathematics 342 50.4 50.4 61.4 

Nature and society 232 34.2 34.2 95.6 

Art and design 10 1.5 1.5 97.1 

Music 20 2.9 2.9 100.0 

Total 678 100.0 100.0  

It can be seen from Table 3 that didactic material is mostly used in mathematics: more than half (50.4%) 
of respondents do so, while the smallest number do so in art and design.  A large number of didactic 
materials is also used in the subject of nature and society - 34.2% of respondents do so. The following 
values of descriptive statistics were obtained with this item: arithmetic mean 2.35, standard deviation 
.808, while the size of the variance is .654. 

At my disposal in the classroom, there are… was the next item that the survey participants decided on. 
Respondents were given the opportunity to list all the teaching tools they have available in the 
classroom. The obtained data are shown in Table 4. 
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Table 4 Didactic tools at teachers’ disposal in the classroom 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid 

1 122 18.0 18.0 18.0 

1, 2 32 4.7 4.7 22.7 

1, 2, 3 1 .1 .1 22.9 

1, 2, 3, 4 8 1.2 1.2 24.0 

1, 2, 3, 4, 5 3 .4 .4 24.5 

1, 2, 3, 5 1 .1 .1 24.6 

1, 2, 4 89 13.1 13.1 37.8 

1, 2, 4, 5 18 2.7 2,7 40.4 

1, 2, 5 2 .3 .3 40.7 

1, 3 18 2.7 2.7 43.4 

1, 3, 4 23 3.4 3.4 46.8 

1, 3, 4, 5 8 1.2 1.2 47.9 

1, 3, 5 2 .3 .3 48.2 

1, 4 235 34.7 34.7 82.9 

1, 4, 5 26 3.8 3.8 86.7 

1, 5 6 .9 .9 87.6 

2 15 2.2 2.2 89.8 

2, 3 5 .7 .7 90.6 

2, 3, 4 10 1.5 1.5 92.0 

2, 4 23 3.4 3.4 95,.4 

2, 4, 5 4 .6 .6 96.0 

2, 5 1 .1 .1 96.2 

3 9 1.3 1.3 97.5 

3, 4 7 1.0 1.0 98.5 

3, 4, 5 1 .1 ,.1 98.7 

4 9 1.3 1.3 100.0 

Total 678 100.0 100.0  
Descr ip t ion : 1 = traditional green board; 2 = whiteboard 3 = smart board;  

4 = projector; 5 = tablet 

Table 4 shows that 34.7% of respondents state that they have a traditional green board and a projector 
in the classroom, only the traditional green board has 18.0% of them, while 13.1% of the research 
participants in the classroom have a traditional green board, a whiteboard and a projector.  Only 72 
respondents have a tablet as a didactic teaching tool, which is 10.6%.  

In the digital age, analog boards and chalk, along with traditional didactic material, cannot meet the 
needs of the teaching process. Pejić Papak and Grubišić Krmpotić [7] consider technology inevitable in 
the teaching process, which results in the expansion of the didactic triangle, i.e. in addition to students, 
teachers and teaching content, it also includes technology. 
Given today's modern needs, students can only succeed if technological devices such as computers, 
smart boards and tablets are used as a key teaching element in the classroom [8]. In this sense, Yıldız 
and Tüfekçi [9] point out that smart boards, as an integral part of the educational process, are one of 
the most effective and attractive tools, so they should be used equally by students and teachers. 
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The mentioned recommendations can be further supported by the research on the application of smart 
boards in mathematics teaching, conducted by Çoklar and Tercan [10]. Thus, the results of the meta-
analysis and thematic review in this study suggest that both of these categories have a common ground 
in which the positive effects of smart boards on the cognitive, affective, and social dimensions are 
observed. 
The participants in the research also expressed their opinion on whether they prefer didactic computer 
games or traditional didactic games. Traditional didactic games are more acceptable for 30.8% of 
research participants, while 7.5% of respondents prefer didactic computer games. 
The penultimate item given to the respondents for their opinion referred to the effectiveness of the 
didactic material. The research participants believe that the use of didactic material is most effective in 
presenting new teaching material – 8.8% of respondents believe so, 15.5% of them believe that the use 
of didactic material is most effective in repetition and practice, while slightly more than 3/4 of respondents 
(75.7%) believe that the use of didactic material is the most effective in both cases. The following 
statistical values were obtained with this item: arithmetic mean 2.67, standard deviation .632 and 
variance .399. 
The last item that was offered to the research participants to express their opinion about was the extent 
to which didactic material facilitates learning for students.  

80.7% of respondents believe that the use of didactic material greatly facilitates learning for students, 
19.0% of research participants think that it facilitates learning to a lesser extent, while only .3% of them 
think that the use of didactic material does not facilitate learning at all. The values of statistical quantities 
obtained on the basis of the answers of the research participants regarding the considered item also tell 
us about it: the arithmetic mean is 2.80, the standard deviation is .406, while the value of the variation 
is .164. As Hercigonja [11] states, “when choosing teaching aids and places for teaching activities, the 
fact that learning is more efficient if it is based on action, and not only on listening and watching, cannot 
be ignored. For this reason, students should be able to learn through direct contact with specific 
material." 

4 CONCLUSION 
Teachers are not always able to present the original reality to students. They use didactic materials as 
an adequate replacement by which students will adopt the contents prescribed by the curriculum. The 
terms "didactic game", "teaching tools and aids" and "teaching media" are mentioned in various 
literatures as "didactic material", and it serves to simplify teaching for teachers and make learning more 
interesting for students. As Ek [12] states, “with diverse and modern teaching aids, teaching becomes 
more dynamic and richer, and the final results bring greater success, both for the student and the 
teacher. “ 

The research was conducted on 678 primary school teachers throughout the Republic of Croatia and 
the results of the research showed that most teachers show a positive attitude towards the use of 
didactic material, use it often or daily in working with students, nevertheless, depending on the material 
working conditions, schools are still traditional, and most materials are used in teaching mathematics.  

It is the teachers who decide when and to what extent they will use didactic material, and it is very 
important that the use of didactic materials has its purpose, i.e. the goal they want to achieve in the 
teaching process, and not to be used exclusively for entertainment. Education is advancing, classrooms 
are being modernized with the progress of society and technology and therefore, the didactic material 
is changing and adapting to the requirements of the modern age. The fact is that the teaching process 
would not be equally successful without didactic material, so teachers need to incorporate it into teaching 
and adapt it to the needs and desires of their students. We can conclude that the didactic material in the 
teaching of primary education is an indispensable part of teaching and learning and that it greatly 
facilitates the adoption of new concepts that are inaccessible to students as the original reality or 
concrete subjects. 
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Abstract 
The article is devoted to the problem of ethical education of future lawyers. The main attention of the 
authors is paid to the description of the research of law students' value orientations and analysis of its 
results. The goal of the research is to find out the situation with students' life-meaning value orientations 
at different stages of university education and to assess their dynamics. The results of the research 
allow us to conclude that there is a need to improve teaching of professional ethics of lawyers in the 
process of higher juridical education. 

Keywords: education, lawyers, ethics, moral psychology, value orientations, personal life-meaning ori-
entations. 

1 INTRODUCTION  
Russia's movement along the path of large-scale social transformation includes reform of the higher 
education system. The reform was based on the ideas of the Bologna Declaration with its focus on 
emotionally colored, personal interaction between teachers and students, mediated by the so-called 
emotional intelligence [1]. This approach means the need a more serious attention to the ethical educa-
tion of future specialists, including knowledge in the field of professional ethics of lawyers. 

This problem becomes especially relevant as the modern Russian society enters the digital reality. The 
authors who study the phenomenon of digitalization consider it as a modern global trend of development, 
which carries both positive and negative social consequences [5]. In order to maximize the positive 
potential of digitalization in the field of professional  activity, it is necessary to give future lawyers the 
skills and competencies for work in the new digital reality. But at the same time, it is important to avoid 
the danger of dehumanizing the juridical profession, which can result from an excessive fascination with 
its technocratic aspects. The possibility of such a development of events was recently clearly demon-
strated by the President of Sberbank of Russia G.Gref in his speech to law students. He said that many 
legal professions in the near future will no longer be needed, since their functions will be better per-
formed by a computer, and besides, employers will be less and less interested in a person as such: the 
importance of his digital avatar will come to the fore [2]. In such a situation, the level of legal guarantees 
of personal dignity will largely depend on the lawyers who work directly with people.   

The need to prevent an excessive technocratic focus of the juridical educational requires the maximum 
use of educational resources that are associated with the development of emotional intelligence. This 
formulation of the problem makes it relevant to research in the field of professional ethics of lawyers. In 
Russian psychological science, more and more attention has been paid to this problem in recent years. 
Its various aspects are analyzed, for example, in the works of A.V. Taran (general theoretical issues of 
professional ethics of lawyers) [9], T. S. Pukhareva (socio-psychological attitudes and value orientations 
of lawyers) [8], N. B. Karabushchenko (research of value orientations of professional elites in higher 
education, including law students) [4], M. A. Odintsova (vitality and life-meaning orientations of students) 
[7] and a number of other authors.  

The theoretical foundations of these and other similar research are philosophical and psychological 
works in the field of morality. In modern conditions, the importance of research in this area is sharply 
growing under the influence of such factors as "globalization, secularization, scientific and technological 
progress, the pluralization of modern society, the dominance of individualism in it, which has sensitively 
affected even traditionally collectivist civilizations" [11].  

The problems of morality and moral development of the individual have always attracted the attention 
of Russian psychologists, although they rarely became the subject of their special research. At the same 
time, the most influential paradigm for the study of moral development is traditionally the cultural-histor-
ical theory (L. S. Vygotsky) and the activity approach developed on its basis (A. N. Leontiev).  
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In recent years, the Russian psychological science is increasingly focused on issues related to the study 
of personal value orientations, which are interpreted as an important component of the individual 
worldview, expressing his preferences and aspirations in relation to certain generalized human values. 
Special attention is devoted to the meaning-life value orientations of the individual, which are understood 
as a set of unique values inherent only to this personality, which are its main life guidelines. The greatest 
interest, in our opinion, is the study of the life-meaning orientations of young people who get their edu-
cation at the university, since the future of the country will largely depend on them. Work in this direction 
will require a series of research aimed at understanding various aspects of this problem. Our research 
continues to work in this direction. 

2 METHODOLOGY 
In our research conducted in 2021, we interviewed 117 law students of the first and fourth years of study 
at the university. We have used test of value orientations by Sh.Shvartz [9] and the test of life-meaning 
orientations by D.A.Leontiev [6]. To identify correlations between the methods, we used the r-Spearman 
rank correlation coefficient (SPSS) was used. 

The research was based on the 10-value test of Sh. Schwartz in which the criterion for distinguishing 
values is the type of motivation determined by the motivational goal. The methodology includes two lists 
of values: one list contains 30 terminal values, expressed by nouns denoting a particular normative ideal 
of the individual, and the second list contains 26 instrumental values, which are expressed in the form 
of adjectives that characterize the individual's mode of action, which may be more or less important to 
him. The subject is asked to evaluate the importance of each value as a guiding principle of his life on 
a scale from -1 to 7 on both lists. The second part of the questionnaire – «Personality Profile» - is aimed 
at studying individual behavioral priorities that express the values of the individual at the level of behav-
ior. The differences in the indicators in the two parts of the questionnaire reflect the value pressure on 
the individual, which is carried out, on the one hand, through socialization and, on the other hand, 
through the reference group and traditions. The method of meaning-life orientations of D.A.Leontiev is 
developed on the basis of the V.Frankl's theory of logotherapy and is an adapted version of the test 
«Goal in life» developed by J.Crumbaugh and L.Maholik. It «allows us to assess the 'source' of the 
meaning of life, which can be found by a person either in the future (goals), or in the present (process) 
or past (result), or in all three components of life». 

3 RESULTS 
As a result of the research, the 1-st year students were found to have reliable correlations between the 
methods according to the scales: «Achievement» - «Process of life»; «Achievement» - «Locus of self-
control»; «Achievement» - «Locus of control of life»; «Achievement» - «Meaningfulness of life»(the value 
of these scales varies from r = 0.249 to r = 0.288; at P˂=0.05), as well as correlations on the scales 
«Power»-«Process of life»; «Power-Locus of control of life» and «Power - Meaningfulness of life» (from 
r = 0.231 to r = 0.254; at P˂=0.05). 

The results obtained allow us to say that 1-st year students are focused on success in mastering a 
profession (although they still have a vague idea about it) and demonstrate high professional ambitions. 
They are self-confident: they have a dominant sense of control over their lives, which is largely given to 
them by the parental care. They have high expectations of their future profession, the choice of which 
seems to them prestigious and promising in terms of social status and material benefits. 

Analysis of results for the 4th year students show the highest correlations on the scales: «Self-Direction» 
- «Result»; «Self-Direction» - «Meaningfulness of Life» (r = from 0.511 to r=0.565 at P˂=0.01); «Univer-
salism»-«Locus of Self-control»; «Universalism»-«Meaningfulness of Life» (r = from 0.402 to r = 0.440 
at P˂=0.05); «power»-«goals» (r = 0.379 P˂=0.05). These statistics indicates that by the fourth-year 
young people are released from the guardianship of the older generation, which is strongly expressed 
in the first year of their studies at the university. By this time they have formed more rational ideas about 
their future profession and their prospects in it. They begin to focus more on their own strengths and 
capabilities and correlate with this the prospects of their professional career. In addition, the results on 
the «Universalism» scale (here, according to the method of Sh.Shvartz the motivational goals are: un-
derstanding, gratitude, tolerance, and the maintenance of the well-being of all people and nature) in 
conjunction with the scales «Locus of Control-Life» and «Meaningfulness of Life» indicate that  the fourth 
year students have more pronounced personality traits that promote respect for another person, benev-
olence, and willingness to sacrifice their selfish interests if it necessary. At the same time, the ratio 
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between the scales «Power» and «Goals» indicates a clearly expressed desire of young people for 
power, social status and material well - being. 

4 CONCLUSIONS 
At the last stage of their education, law students show noticeable changes in the value orientations with 
which they started studying at the university a few years ago. An important positive result of the educa-
tional process was not only an increase in the level of independence of young people and their sense 
of meaning in life (which was partly the result of the process of their growing up and moving towards 
socialization), but also their introduction to humanistic values, which was largely the result of the process 
of legal education, aimed at forming in future lawyers a sense of justice, tolerance, recognition of equality 
between people, breadth of thinking, etc. However, by this time, future lawyers are also becoming more 
focused on acquiring social status and material well-being, which for many of them was the main stim-
ulus for law education. This result coincides with the conclusions of a number of comparable psycho-
logical research, which record a certain increase in cynicism after the first two years of higher education 
[3]. One can probably say that by the 4th year, these two divergent tendencies collide in the minds of 
young people. The way in which future lawyers will set their priori-ties in this area will largely determine 
their subsequent professional activities, during which life will often pose them moral dilemmas related 
to the choice between justice and professional duty, on the one hand, and achieving personal goals by 
any means – on the other. Therefore, it is extremely important in the middle of the educational process 
(that is, in the second and third years of the education) to pay special attention to teaching students the 
professional ethics of a lawyer. These considerations confirm the high relevance of our re-search. 
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A MULTI-PLATFORM ASSESSMENT AUTOMATION APPLICATION 
FOR PRACTICAL OUTCOMES IN COMPUTER NETWORK SYSTEMS 
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Abstract 
In the subject of computer network systems students must understand the concepts and be confident in 
configuring a range of network devices and operating systems. Challenges are faced in assessing 
practical outcomes in a laboratory environment involving multivariate devices and operating systems 
that involve real equipment or simulation and real or virtualized environments. Prior to the start of a 
practical laboratory exercise the working environment must be pre-configured. During the exercise it 
would be beneficial to monitor the progress of students and once an exercise is completed the results 
extracted to enable assessment of the outcomes. Using manual methods this process can be time 
consuming and it would therefore be useful to implement some form of automation. To facilitate this a 
new application was developed that automates the configuration management and assessment 
processes within a computer networking laboratory. The new application has been successfully tested 
within vendor specific network simulation software that demonstrates that it is able to accurately assess 
practical outcomes from an exercise. However, it was also intended to be used with real systems 
involving various platforms or equipment from different vendors. The application was further developed 
to accommodate these requirements. To test the capabilities of the application in this role an exercise 
was designed that could be implemented on at least three different operating systems, based on real 
hosts or virtual machines, that involve varying configuration requirements. The Domain Name System 
(DNS) was chosen as the basis of the exercise as it can be implemented according to open standards 
on various platforms. In this context it was conducted on the Microsoft Windows platform and two Linux 
distributions. The new features of the application and the characteristics of the exercise used to test 
them will be discussed. Analysis of the results demonstrate that the new application was able to 
determine whether the target service had been correctly configured on all three operating systems. 
Recommendations will suggest that further work should involve running the application to assess the 
outcomes of a practical exercise involving a group of students. 

Keywords: Computer Network Systems, Laboratory, Automation, Configuration Management, 
Assessment, Feedback. 

1 INTRODUCTION 
Computer Network engineers must be skilled in configuring and managing networks sourced from 
different vendors and incorporating multivariate technologies. Feisel and Rosa [1] highlight the 
importance of instructional laboratories in engineering education and employers need to be confident 
that graduates possess the skills that are immediately useful to them [2]. This means that practice is just 
as important as theory in meeting the expectations of employers.  

Laboratories play a key role in building practical and technical skills. The challenges of managing shared 
computer networking laboratory resources and assessing practice-based learning outcomes has been 
discussed in previous work [3]. Students should be encouraged to design their own solutions to technical 
problems rather than attempting to repeat instructions [4]. This might add to the complexity of designing 
practical problems and assessing outcomes with variable solutions, especially if they involve different 
systems or technologies.  

An assessment mechanism could involve students reporting on the outcomes of practical work by 
analysing a solution to a practical problem. Nevertheless, it can be difficult, time consuming and require 
specialised knowledge and experience in order to assess practice based technical knowledge in this 
way. Some professional bodies and vendor qualifications prefer to examine practical outcomes more 
directly. For example, Cisco implement practice-based skills tests using a sophisticated network 
simulator such as Packet Tracer. This enables students to configure a practical network topology without 
the need to use real equipment. The assessor can spend more time on designing the assessment and 
less time on actually assessing the outcomes, because the simulator can do this for them. Packet Tracer 
has sophisticated assessment automation features in the form of the Assessment Wizard in which the 
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assessor can select items to assess [5]. However it cannot assess the configuration of real equipment 
or the output of other simulators, such as Graphical Network Simulator 3 (GNS3) [6]. The instructions in 
the assessment also have to be quite prescriptive otherwise the assessment mechanism may not award 
a mark for something that is technically correct. This system cannot be used to simulate or assess multi-
vendor systems or operating systems based on real or virtual machines.  

A simulator may be an implementation of an expert system and can be used to great effect to reproduce 
the expectations of real equipment where practical tasks can be monitored within the specifications of 
the real system, working best as part of a unified system. An example of a complex integrated simulation 
environment is represented by the Wartsila marine simulator for Global Maritime Distress and Safety 
communication systems. The simulator exactly represents the functionality of an integrated marine 
communication system, comprising a number of component systems. Complex activities can be 
implemented based on location-oriented scenarios in which student solutions and responses can be 
monitored. Since the system is based on equipment from a single vendor the specification of the system 
is known and outcomes predictable. It is therefore possible to easily determine whether it has been 
configured to meet a certain set of expectations, though it is not possible to operate or monitor activities 
outside of this simulated environment [7]. 

If practical tasks are to be conducted outside of the bounds of expert simulators a much more flexible 
means of assessing the outcomes of tasks is required since expected results may be less predictable. 
For example, in computer networking contexts, a set of tasks might comprise the configuration of a 
topology consisting of equipment and operating system services from various sources. Since the 
specification of these systems may vary between practical exercises it may not be possible to predict 
outcomes or student responses so easily in such a variable system. A universal monitoring and 
assessment mechanism might be required in this situation, which is much more of a challenge since an 
ultimately flexible system is required to cope with almost any possible combination of outcomes. In a 
fixed system, of known specification, it is much easier to monitor responses that match the specification. 
However if the specification of the target system is variable these outcomes are more difficult to predict. 

An example of the topology involved in teaching and learning of computer networking at the author’s 
institution might consist of one comprising Cisco network devices. This topology might be implemented 
using real equipment or simulation utilizing Cisco Packet Tracer or GNS3. In a laboratory environment 
some initial configuration of network devices and hosts attached to them may be required. Therefore 
the procedure for setting up a computer networking exercise will include initial configuration 
management tasks. If practical outcomes of the exercise are to be assessed it is necessary for the 
assessor to either examine the saved configurations on each device or to conduct tests, for example to 
determine connectivity between devices. If the topology is purely Cisco based the Packet Tracer 
simulator can be used to facilitate the exercise and to assess it automatically using the Assessment 
Wizard, however this can only be used within the bounds of the simulation system [5]. If multi-vendor 
network devices, systems and services, using real or simulated equipment, are involved then an 
alternative system must be used. This would involve manual configuration and assessment by 
observation.  

In previous work an application was proposed that would automate the configuration and assessment 
of practical exercises in the laboratory so that it follows the current manual practices [8]. It was developed 
to target real devices or operating systems hosted on real or virtual machines as well as simulators like 
Packet Tracer. Functions within the application will allow initial system configuration and also the 
automated assessment of practical outcomes. It was envisaged that the application would save some 
of the time involved in assessment practices. The results of testing the application in the Packet Tracer 
simulator were analysed [REF]. Although it was also desirable to test the application using real systems 
rather than simulated ones and some modifications to it were made to accommodate this. 

2 SYSTEM DESIGN AND IMPLEMENTATION 
The requirements of the new application were identified from the characteristics of current laboratory 
assessment practices and processes. The new application must be capable of assessing practical 
exercises in the laboratory and work with real or simulated network devices from various vendors, and 
Windows or Linux operating systems based on real or virtual machines and containers. The application 
could use a command syntax parser for each target system, but this would mean that a parser would 
need to be configured for every system that the application appraises. Instead the application has been 
designed to compare a working solution for an exercise against the outcomes of student work and is 
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able to assess the extent to which a particular task has been successfully configured, whilst providing 
feedback for each task.  

When systems, such as networking devices or services configured within a particular operating system, 
are configured the settings are usually stored in a configuration file. An exercise might involve students 
configuring the device or service. The configuration of this system can be saved prior to the 
commencement of the exercise. The assessor might configure the exercise correctly and then save the 
configuration again afterwards. This could be used as a solution template, however it also contains 
configuration settings that already existed prior to the start of the exercise so it is necessary to perform 
a difference comparison between the pre and post configuration files. This difference file then becomes 
the solution template. Any changes that a student may make when attempting the exercise will appear 
as changes to the original configuration. These changes can be detected by comparing the student’s 
own solution with the difference solution template. This method can be used by many different systems 
without the need for major modifications to the application. 

Also incorporated into the application are configuration management mechanisms that allow the 
laboratory environment to be pre-configured prior to the start of an exercise. These features also allow 
progress of the exercise to be monitored. Existing configuration management applications exist. Ansible 
can read configurations from devices and systems as well as manage them. It uses collections which 
consist of plugins for various systems, for example for Cisco routers and switches. Whilst plugins are 
required to manage a particular system an extensive range of them are available for many different 
systems. Ansible uses a Playbook, which is a file that uses the “YAML Ain’t Markup Language” (YAML) 
data serialization language syntax, for configuration management. Although the structure of YAML is 
relatively easy to understand, once the initial learning curve is overcome, it is nevertheless an expert 
tool of the DevOps specialist [9]. Configurations of an entire system can be maintained, though in normal 
practice they may be fairly static. Other similar configuration management applications such as Chef 
and Puppet are also available that use different syntax for configuration. Chef uses a Domain Specific 
Language, meaning that the syntax varies depending on the system in use, eg. Windows or Linux [10], 
[11]. These are said to be agent based, whereas Ansible is agentless, meaning that, in contrast to agent 
based, proprietary software does not need to be installed on the target system in order to communicate 
with the configuration management system. Nevertheless a secure mechanism must be configured to 
allow secure exchange of information with the target system. Ansible uses Secure Shell (SSH), which 
is an open standard secure communication protocol, commonly used for secure remote system 
administration [12]. 

An issue with using existing configuration management systems is that the tutor or assessor should be 
concerned with the syntax of the configuration management system as well as the actual configuration 
of the target system in a given exercise. The tutor or assessor themselves need time to manage the 
delivering application as well as possessing any necessary DevOps skills associated with it. Laboratory 
exercises may also be varied and dynamic in nature so that any application would need to adapt rapidly 
to system changes. Another concern is that whilst Ansible or other similar applications can extract 
configurations from devices or systems they are not able to perform assessment automation.  

The new application was developed as a prototype to automate some of the configuration management 
tasks, but especially that could assess the outcomes of practical work using the comparison method 
described. A previous configuration management system for a computer networking laboratory had 
been developed that used a simple Graphical User Interface (GUI) to simplify repetitive tasks within the 
laboratory [13]. This was developed in Visual C#. When the new application, which was given the 
working title of Network Assessor, was developed it re-used some of the principles of this previous 
application and developed in Visual C#. It uses SSH to communicate securely with target hosts that can 
be any suitable device or host operating system. It can communicate with networks involving real or 
simulated devices and operating systems hosted on a physical server or virtualized in a virtual machine 
or container. It is able to extract configuration information stored on a system, in the form of configuration 
files, and compare it with solution template files. Each task that matches the solution template is 
registered as a correct solution and more complex tasks can receive a higher weighting.  

In a previous paper the accuracy of the assessment mechanism of the application was compared to that 
of Packet Tracer. A networking exercise was configured in Packet Tracer and assessed using the 
Assessment Wizard and then the exercise was also assessed using the facilities of the new application 
[5]. It was possible to determine a good correlation between the reliability of the new application in 
comparison to the Packet Tracer mechanism, as shown in Fig.1. Whilst the results demonstrated the 
accuracy of the application the test was performed within a simulator. Since the application was 
designed to be capable of working with various systems it was therefore decided to design an exercise 
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that involved real systems. Since the application should be, as far as possible, a universally applicable 
system it should be designed to be capable of working with various operating systems. 

 
Figure 1. Packet Tracer vs. Network Assessor scores 

3 TEST METHODOLOGY 

3.1 System Testing 
An exercise could be developed that involves at least two Linux distributions and Microsoft Windows 
Server. In order to demonstrate the flexibility of the application the exercise should involve the 
configuration of a service that can be implemented on all of these operating systems. The Domain Name 
System (DNS) can be implemented on most server platforms according to common standards published 
in the original and updated Request for Comments (RFC) documents 1034 and 1035 [14]. On servers 
that conform to these standards zone files, or a zone database, that represent a DNS domain for an 
organization are stored in a standard text format. An exercise could be designed that would require 
students to configure a DNS server that could be hosted on a Linux or Windows platform. Students 
would need to configure the zone files and modify other system configuration information to enable the 
server to operate. If the assessor correctly configures the DNS server on the various platforms the 
resultant configuration files can be used to represent a solution template for comparison to the student 
outcomes from the exercise. 

3.2 Domain Name Service (DNS) 
Domain Name Service (DNS), implemented as Berkeley Internet Name Domain (BIND) on Linux 
systems, stores information about a DNS zone in a zone file or plain text database. A DNS domain name 
normally consists of a root domain name, such as “.com, and a secondary domain name representing 
the organization. For example Microsoft has a domain name of Microsoft.com, among others. The DNS 
server contains a database of host names and their corresponding IP addresses. This enables any 
computer to query the DNS server to find an IP address for a host from its hostname. A forward zone 
file is stored on a DNS or nameserver and the DNS service, or daemon in the case of Linux, is started 
on the server. An RFC compliant zone file is shown in Fig. 2. The layout is similar in all server versions 
of Microsoft Windows and all Linux distros. The first entry in the zone file will be a Start of Authority 
(SOA) entry that includes the domain name, administrator email and various timings for zone transfers 
to other DNS servers. This is followed by host records, starting with the nameserver or NS record and 
then other computers or hosts in the form of A records, containing the hostname and corresponding IP 
address. A second zone file can also be used to store a reverse lookup zone. This enables a computer 
to lookup a hostname given a particular IP address rather than the other way round. The reverse zone 
file is of a similar format to the forward zone file, although reverse pointer or PTR records are used 
instead of A records and store the host part of the IP address and the corresponding hostname [14]. 
Depending on the platform in use other configurations are necessary to get the Domain Name Service 
to recognize the new zones, both forward and reverse, and the DNS service can then be started to 
enable it to start handling queries on behalf of client computers. Microsoft Windows allows DNS server 
configuration through a user friendly wizard, and although third party configuration tools are available 
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for Linux DNS servers, many Linux distros do not have such a feature and configuration is a more 
complex process. The usual method of configuring DNS or BIND on Linux systems is by means of 
editing and creating the associated configuration and zone files. The Linux distros available were 
CentOS, supported by Red Hat, and Ubuntu, based on the Debian distro. The configuration method and 
location of files differed between these Linux versions, however this was desirable in order to test the 
flexibility of the application.  

3.3 Windows Server DNS 
There are two ways to configure a DNS server on a Windows Server platform, firstly a method that 
integrates with Active Directory and secondly that is RFC compliant. The latter method is compatible 
with Linux implementations and was therefore chosen for this experiment. On a Windows Server DNS 
is usually configured through a configuration wizard that uses a DNS snap-in, which makes configuration 
very easy, provided one understands what information must be entered at each point. Zone files, as 
shown in Fig. 2, are stored in the “windows/system32/DNS” folder. They are RFC compliant text files 
and normally have a “.dns” extension. The zone file and entries are generated automatically by the 
wizard [15]. 

 
Figure 2. Typical DNS Zone file 

3.4 Linux DNS (BIND) 
In Ubuntu and CentOS Linux a reference must be added to the configuration file named.conf.local in the 
/etc/bind directory. This will define the new domain name and the name of the corresponding zone file. 
In the case of CentOS the full path to the zone file is normally specified and with Ubuntu the full path 
can be specified or just the filename, in which case the default path to the zone file is usually 
/var/cache/bind. For example the zone may be “abc.com” and the name of the zone file might therefore 
be “db.abc.com”. Typical contents of the named.conf.local file showing an entry for a typical forward 
lookup zone are shown in Fig. 3. Since the full path to the zone file may not be specified here the 
application must allow the user to suggest a path in this case. The contents of the zone file to which 
named.conf.local points will be identical in both Linux distros. The zone file must be created and edited 
manually in Linux, unless third-party administration tools are used [16], [17]. 

 
Figure 3. Linux named.conf.local file 

3.5 Application Modifications 
Three forms, each accessed by its own tab, were added to the application. The first form is shown in 
Fig.4. In order to conduct the test the assessor must firstly install DNS or BIND on a target system. At 

$TTL    604800 
@ IN SOA abc.com. admin.abc.com. ( 
  2 ; Serial 
  604800 ; Refresh 
  86400 ; Retry 
  2419200 ; Expire 
  604800 ) ; Negative Cache TTL 
; 
@ IN NS ns1.abc.com.       
ns1.abc.com.  IN A 192.168.1.156 
work1.abc.com.  IN A 192.168.1.142 

 

//include "/etc/bind/zones.rfc1918"; 
zone "abc.com" { 

type master; 
file "db.abc.com"; 

}; 

1715



this stage the zone files will not exist, although in Linux the named.conf.local file will exist, but will not 
contain information about the new zone. In the case of Linux the assessor must supply a copy of the 
unconfigured named.conf.local file as a template for comparison. The first form will prompt the assessor 
for the template and also the full path of the named.conf.local file on the target Linux system. It will also 
be necessary for the assessor to provide a search string to look for in this file that points to the name of 
the zone file on the target system once the student has configured DNS, and an optional path if this has 
not been specified. Finally on this form the assessor should supply a search string from the zone file 
itself that might be a host record or nameserver entry. If the host or nameserver record has been found 
as indicated in the feedback box on the form then the assessor can tell that the DNS server has been 
configured correctly with at least one record. On a Windows server the process is less complicated. The 
template should be an empty file and the remote configuration file should be the DNS zone file in the 
windows\system32\dns directory. It will only then be necessary to search in the resultant zone file for a 
host or nameserver record. 

 
Figure 4. First “live” form of Network Assessor. 

The second form, shown in Fig. 5, will ask the assessor for the name of a process that can be tested to 
see if it is running on the target, in this case DNS. In Linux this process is known as “named”- the Name 
Daemon. In Windows this service will be called “dns.exe”. If the service is running the result box will 
indicate this, demonstrating that the student has installed and started DNS. The next box on the form 
will prompt the assessor to enter a command to run on the target to test the service being configured. 
In this case the “nslookup” command can be used with a host and domain name, eg. ns1.abc.com to 
test whether the DNS server is able to resolve an IP address from a given hostname. If it is able to find 
the record then the DNS server has been configured correctly for at least one host or nameserver.  
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Figure 5. Second “live” form of Network Assessor. 

A third form is available that, if selected, prompts the assessor for another optional filename and a string 
to search for within that file. In this case it would be sensible to check whether the DNS client options 
have been configured correctly, for example testing the contents of the /etc/resolv.conf file on a Linux 
system will check to see whether the target has the correct target DNS server address configuration. 
Without this the nslookup command won’t find host entries on the DNS server. 

4 RESULTS 
In the DNS server configuration exercise students must correctly configure a zone file containing records 
for the nameserver and one or more other hosts. To initially test the application a single target computer 
was chosen from the PC list on the right hand side of the form, although multiple servers can be selected 
if the exercise is run in a class based setting. The first target platform was Ubuntu Linux. BIND, otherwise 
known as DNS, was installed on an Ubuntu virtual machine. The template file was the unconfigured file 
“named.conf.local” on the target system. A local copy of this was made available on the computer 
running the Network Assessor application. The remote configuration file was specified as the 
“named.conf.local” file on the target computer. Then the file was edited and an entry for a new domain 
“abc.com” was added to it, pointing to the zone file “db.abc.com”. The path to the file “/var/cache/bind” 
was entered in the “optional path” box and a search string for the file name specified on the form in 
Network Assessor. The resultant output would show the contents of the zone file. A search string of 
“work1” was specified to find a host record in this file. On the second form “named” was specified so 
that a test could be made to see whether the BIND/DNS server is running on the target. If the 
configuration files contain errors the “named” daemon will not run. The nslookup command was used to 
test the DNS server to see if an entry existed for “work1.abc.com”. On the third form the file 
“/etc/resolv.conf” was specified so that it could be checked for evidence that it had been configured 
correctly.  

When Network Assessor was run against the target server the results of all of these tests were saved 
in an output file. No marks were assigned, but the output file could be used as the basis of a template 
in the main part of the application with which to compare and assess student results from the exercise. 

The contents of the output file, shown in Fig. 6, indicated that all tests had passed. The 
“named.conf.local” file contained the correct information, a name server entry existed in the zone file, 
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the DNS service is running on the server, a test of the server reveals that it is running and can locate 
the nameserver record and the DNS client settings are correctly. 

In a second part of the experiment the Ubuntu “named” process was stopped on the server to simulate 
a correct configuration, but without a running service.  The application was run again against the target 
server. The output results indicated that the server had been configured correctly and the other tests 
correctly indicated that there was a problem with the server. This is a realistic issue that might be faced 
in a real exercise, where the student may have configured some or all parts of the server correctly, but 
for some reason the server won’t run or hasn’t been started. If the results depended on a working system 
tested by the “nslookup” command alone the student would lose all marks, even though they may have 
configured some parts of the system correctly, and therefore credit could be given for partial completion. 

 
Figure 6. Output results file from Network Assessor 

The next experiment using the same exercise involved a target server running the CentOS Linux 
operating system. The only difference between this and Ubuntu was that the full path to the zone file 
was specified in the “named.conf.local” file. The output reflected this, but apart from this the results for 
the full and partial test were the same as Ubuntu. 

The final experiment involved a Windows Server 2012 as the target DNS server. The unconfigured 
template file was a copy of the zone file “abc.com.dns” file on the server, but without any host records 
and the remote configuration file was the same file on the target that, once configured by the student, 
would include host records. The difference between the two files would just be the host records and a 

#Live test: 26/02/2021 21:56:36 
#PC: 122 
#------------------------------ 
#Remote File found: /etc/bind/named.conf.local 
#-----------------Difference BEGIN--------------------------- 
zone "abc.com" { 
 type master; 

file "db.abc.com"; 
}; 
#-----------------Difference END--------------------- 
#Found link to db.abc.com in /var/cache/bind 
Filename: db.abc.com 
--------------BEGIN file------------------------------- 
$TTL 604800 
@ IN SOA abc.com. admin.abc.com. ( 

2  ; Serial 
604800  ; Refresh 
86400  ; Retry 
2419200 ; Expire 
604800 ) ; Negative Cache TTL 

; 
ns1 in: @ IN NS ns1.abc.com.       
ns1 in: ns1.abc.com. IN A 192.168.1.122 
-Found: work1.abc.com.  IN A 192.168.1.156 
--------------END file--------------------------------- 
#------------------------------------------------- 
#Process checks:  Running: named 
#-------------------------------------------- 
#Tests run: 
#------------------------------------------------- 
Found: work1 in:   "Name: work1.abc.com" 
Server:  192.168.1.122 
Address: 192.168.1.122#53 
 
Name: work1.abc.com 
Address: 192.168.1.156 
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search string of “work1” was used to locate a valid host record in the zone file. On the second form the 
presence of the “dns.exe” process was tested to see if the DNS server was running. The nsloookup 
command was used to test the DNS server for the presence of the host records “work1”.  

In the final part of this test the DNS service was deliberately stopped. The application was run against 
the target server again and it was able to detect that the zone file had been configured with a correct 
host record, whilst also detecting that the DNS service wasn’t running. 

The results of the tests on all three platforms are shown in Table 1. A check indicates a successful test 
result. 

Table 1 Network Assessor result on all three platforms. 

Test Ubuntu CentOS Windows 
DNS service start/stop: started stopped started stopped started stopped 

Locate named.conf.local yes ü yes ü yes ü yes ü n/a n/a 

Locate zone file yes ü yes ü yes ü yes ü yes ü yes ü 

Locate host record yes ü yes ü yes ü yes ü yes ü yes ü 

Detect service running yes ü no ü yes ü no ü yes ü no ü 
nslookup test yes ü no ü yes ü no ü yes ü no ü 

5 CONCLUSIONS 
The Network Assessor application had previously been demonstrated to be able to assess the outcomes 
of a practical exercise within a network simulator, however a major requirement of the application was 
that it should be able to detect the successful configuration of services on real systems. The experiment 
involving the DNS exercise demonstrated that the Network Assessor application was able to detect 
whether a DNS server had been correctly configured, according to specified parameters, on the 
Windows Server platform and two Linux distributions on virtual machines that were not running within a 
simulator. Therefore this objective had been achieved.  

The application is also able to provide an assessment of the outcomes of practical work based on the 
definitions within a template represented by one or more template files. This was not demonstrated 
within this experiment, but this would not be difficult to achieve by using a modified version of the output 
file generated from running the new live test features in the application. The template would represent 
a fully configured solution, in this case for a DNS server, that would then be compared to the output file 
generated from student work during a practical exercise. Therefore a grade or mark could be placed on 
the level of successful completion of a practical exercise using this application. 

This experiment using the application relied on a controlled environment with known parameters. 
However future work should see the new features of the application used in a live exercise involving a 
group of students to see whether there is a correlation between manually based assessment of the 
exercise compared to automated assessment using the application. If there is a good correlation then it 
demonstrates that the application can save time in assessing practical outcomes, whilst maintaining 
assessment standards. 
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THE DESIGN OF A MODEL OF PROJECT-BASED LEARNING TO 
ENHANCE STUDENTS' INTERNET SKILLS IN HIGHER EDUCATION 

O. Miliou, C. Angeli 
University of Cyprus (CYPRUS) 

Abstract 
Several studies have shown that younger generations' informal experiences with internet technologies 
do not adequately cover all the skills needed to fully exploit the benefits of such technologies in academic 
settings. Furthermore, there is a lack of empirical studies that refer to the design of learning 
environments to enhance students' internet skills in Higher Education. In this paper, we present the 
results of an empirical study that aimed to develop an instructional intervention that enhances 
undergraduate students' internet skills. To develop the intervention, we used the internet skills indicators 
from the Internet Skills Scale developed by Van Deursen, Helsper & Eynon (2014), which we validated 
in the context of Higher Education. The intervention was tested in an empirical investigation with different 
groups of undergraduate students during the implementation of three research circles. A Kruskal–Wallis 
test showed statistically significant differences between the three study groups, namely, the mean score 
of the scale items improved with the refinement of the learning materials between the groups from the 
first, second and third research cycles. The experience and knowledge gained during the 
implementation and the refinement of the research cycles resulted in developing a model of project-
based learning for the design of learning environments to enhance students' internet skills in Higher 
Education. The model follows the principles of constructivism, emphasises the progressive development 
of skills, and follows a holistic approach where each internet tool and process are linked to an activity 
that contributes to completing a final project. This study presents the first attempt in informing, 
theoretically and methodologically, the research community about the potential of project-based learning 
on internet skills education. Specifically, the model presented herein can guide the development of 
programs and training resources for undergraduate students in Higher Education. 

Keywords: Project-Based Learning, Model, Constructivism, Design Principles, Internet Skills, Higher 
Education, Programme Development, Internet-Based Technologies. 

1 INTRODUCTION  
Innovation and rapid growth in the use of digital technologies and devices, such as smartphones or 
laptops that work via mobile or wireless Internet, have reshaped young people's learning practices 
(Kivunja, 2014; Ng, 2015; Teo, 2016). Specifically, younger generations who spend much of their time 
online (Mohr & Mohr, 2017) are more likely to turn to digital media to search for information, read news, 
and use online social networking services to interact with others (Flanagin & Metzger, 2008). In this 
regard, they have already experienced informal learning with internet technologies before attending 
formal education (Ng, 2012). Despite that, research has shown that students are entering higher 
education institutions without a sound knowledge of digital technologies, which is required in the 
academic environment (Sharpe & Benfield, 2012; Ng, 2012; Kennedy & Fox, 2013; Shopova, 2014; 
Kirkwood & Price, 2014; Dahlstrom & Bichsel, 2014). Particularly, although they have developed a range 
of technical skills, such as knowing how to navigate a Learning Management System to access course 
content (Ng, 2012) or being familiar with the basic features of search engines (Biddix, Chung, & Park, 
2011), they display limited skills in regard to managing and editing digital content, such as using more 
advanced strategies while searching for information (Hargittai, Fullerton, Menchen-Trevino, & Thomas, 
2010; Head & Eisenberg, 2010; Head, 2013) or creating and publishing digital content (Kennedy & Fox, 
2013; Ng, 2012; 2015). 

It is worth noting that internet technologies are an essential part of young peoples' academic lives (Gros, 
Garcia, & Escofet, 2012; Bates, 2015; Brooks, 2016). According to the New Media Consortium’s Horizon 
report (2017), higher education institutions should enable students to create and contribute to the local 
and global knowledge ecosystem. Apart from knowing how to use mobile devices, software and 
multimedia tools in Higher Education, it is also essential for students to be able to adapt intuitively to 
new digital environments and develop habits that cultivate lifelong learning, given the rapid pace of 
technological developments (Alexander, Adams Becker, Cummins, & Hall Giesinger, 2017). The above 
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fact is of great significance if one considers that digital skills are becoming increasingly important in a 
wide range of professions (Sursock, 2015). 

2 METHODOLOGY 
The present study applied a Design-Based Research (DBR) methodology to guide the design and 
development of a programme to enhance Internet skills in higher education. The need to use DBR was 
considered necessary due to the lack of documented results for the formulation of policies regarding the 
methodology of teaching and learning for digital skills education (Corrin, Bennett & Lockyer, 2010; 
Littlejohn, Margaryan, & Vojt, 2011). The nature of the present study was developmental and had two 
objectives: a) the development of a research intervention proposed as a solution to a problem and b) 
the construction of design principles (Plomp, 2007). The research design included three phases which 
run during the academic years 2017-2018 and 2018-2019. During the preliminary phase, the research 
problem was defined by studying the relevant literature. Next, the internet skills theoretical framework 
was selected, and the internet skills self-assessment questionnaire (Internet Skills Scale), originally 
developed by Van Deursen, Helsper & Eynon (2014. 2016), was validated for the context of higher 
education in Cyprus. Table 1 shows the final items included in the questionnaire.   

Table 1. Internet skills items measured by the self-assessment questionnaire 

Skills set Skills items 
Operational I know how to bookmark a website. 

I know how to use shortcut keys (e.g. CTRL-C for copy, CTRL-S for save). 
I know how to complete online forms. 
I know how to adjust privacy settings. 

Information- 
Navigation 

Sometimes I end up on websites without knowing how I got there. 
I find it hard to find a website I visited before.  
I find the way in which many websites are designed confusing. 
All the different website layouts make working with the internet difficult for me.  
I get tired when looking for information online. 
I should take a course on finding information online.  
I find it hard to decide what the best keywords are to use for online searches. 

Social I would feel confident writing and commenting online. 
I am confident about writing a comment on a blog, website or forum. 
I know which information I should and shouldn't share online.  
I know when I should and shouldn't share information online.  
I am careful to make my comments and behaviours appropriate to the situation I find myself in 
online.  
I know how to change who I share content with (e.g. friends, friends of friends or public).  
I feel comfortable deciding who to follow online (e.g. on services like Twitter or Tumblr). 

Creative I know how to create something new from existing online images, music or video.  
I know how to make basic changes to the content that others have produced.  
I would feel confident putting video content I have created online.  
I know how to design a website.  
I know which different types of licences apply to online content.  

Critical Sometimes I find it hard to verify information I have retrieved. 
I am confident in selecting search results. 
I carefully consider the information I find online. 
I know which apps/software are safe to download. 

Adapted from: Van Deursen, Helsper, & Eynon (2014. 2016). 

During the development or prototyping phase, an iterative design process took place to develop an 
instructional intervention by implementing three research cycles. The participants were fifty-eight 
undergraduate students from the University of Cyprus (23 during the first cycle, 12 during the second 
cycle, and 23 during the third cycle). Students attended a course about the use of internet technologies 
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for teaching and learning. The course is offered at an undergraduate level and it is an elective course 
for students of all the university departments. Before and after the intervention students completed the 
internet skills self-assessment questionnaire which was structured on a five-point Likert scale ranging 
from "Not at all true of me" to "Very true of me" and was administered before and after each intervention. 
Lastly, during the assessment phase, a reflection on the results and a final assessment were conducted. 
In this paper, we present part of the results of the prototyping phase. Namely, a project-based learning 
model aiming to enhance students' internet skills in higher education and design principles that can be 
generalised to other similar environments (The Design-Based Research Collective, 2003).  

3 RESULTS 

3.1 Curriculum design and development 

3.1.1 Learning approach and method  
The preliminary research results showed that active learning, prior experience, and participation in 
authentic environments could create the necessary conditions for designing learning environments that 
support the development of Internet skills. Also, they emphasised the importance of providing a learning 
environment that is linked to students' interests, emphasises autonomous learning, and provides 
opportunities for creative participation. Based on the above, constructivist learning approaches (Wilson 
& Lowry, 2000) were the most relevant to address the study's purpose. In particular, the design and 
development of the course considered active participation more associated with knowledge production 
rather than information reproduction (Kivunja, 2014). Additionally, to develop the skills of using the 
Internet in a real context, the method of project-based learning was deemed more appropriate. This 
method is based mainly on the theory of constructivism, which argues that learning is an active process 
of constructing meaning through experience (Moursund, 2003; Gülbahar, & Tinmaz, 2006). Specifically, 
project-based learning is described as an activity in which learners develop an understanding of a topic 
or issue through their involvement in the design of learning. This method promotes the integration of 
action with learning and is designed to encourage the transfer of prior knowledge during the project 
implementation process (Moursund, 2003). Research results have documented the effectiveness of this 
method for enhancing skills in higher education (Lee, Blackwell, Drake, & Moran, 2014; Kokotsaki, 
Menzies, & Wiggins, 2016). 

Project-based learning could also be linked to the use of blogs, which, according to the results from the 
first research cycle, were the most preferred tool by students. The unique features of blogs make them 
an effective tool for instruction in project-based learning. Blogs are powerful instructional tools as their 
development requires several digital skills for accessing and publishing digital information (Kennedy, 
Krause, Judd, Churchward, & Gray, 2008) and creating and communicating content through text, 
images, videos (Ng, 2015). Also, because blogs are readily available and easy to use, they seem 
especially appealing to teaching staff in higher education institutions (Deng & Yuen, 2009).  

3.1.2 Internet tools and services 
The selection of tools used during the intervention was based on their effectiveness to enhance the 
Internet skills examined in the self-assessment questionnaire (ISS). To map these tools, we applied a 
Technology Mapping approach which is defined as the process by which the educational affordances of 
the tools become clear in the context of designing authentic tasks (Angeli & Valanides, 2013). This 
approach allowed us to create adequate and holistic mental models concerning the capabilities of 
internet tools (Angeli & Valanides, 2013) in order to avoid disaggregation of the complex digital 
landscape. To achieve this, we organised the learning experience in such a way to ensure that the use 
of different tools and activities during the project implementation will lead to a final product rather than 
a series of products that are not interconnected (Conole & Alevizou 2010). For this purpose, the 
curriculum content was divided into smaller interconnected sections to support students' gradual 
familiarisation with the use of tools (Meyers & Nulty, 2009) in order to synthesise their experiences and 
form a fuller view of their use (Kumar, 2006). It is worth noting that, in such a context, there was a need 
to provide opportunities for feedback and improvement within a timetable that would refer to the 
completion of specific activities with the use of tools and services (Jonassen, 1999). 
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3.2 Analysis of the student self-assessment questionnaire results 
The Kruskal-Wallis H test was used to examine possible differences in students' self-assessment based 
on the intervention followed during the research cycles 1, 2 and 3. The first cycle was exploratory and 
didn't include design activities. The second cycle included the intervention curriculum and activities 
based on the results of the first cycle. The third cycle was based on the refinement of the second cycle 
and consisted of more structured activities and tools. Table 2 summarizes the results of the Kruskal-
Wallis test for students’ self-assessment of internet skills between the three research cycles.  

Table 2. Kruskal Wallis Test for Students’ Self-Assessment Results  

Skills items χ2 p 
Operational skills 
I know how to bookmark a website. 
I know how to use shortcut keys (e.g. CTRL-C for copy, CTRL-S for save). 
I know how to complete online forms. 
I know how to adjust privacy settings. 

 
28.92 
16.23 
.946 
28.5 

 
.001 
.001 
.623 
.001 

Information-Navigation skills 
Sometimes I end up on websites without knowing how I got there. 
I find it hard to find a website I visited before.  
I find the way in which many websites are designed confusing. 
All the different website layouts make working with the internet difficult for me.  
I get tired when looking for information online. 
I should take a course on finding information online.  
I find it hard to decide what the best keywords are to use for online searches. 

 
10.95 
9.926 
14.04 
7.318 
17.17 
24.07 
29.57 

 
.004 
.007 
.001 
.026 
.001 
.001 
.001 

Social skills 
I would feel confident writing and commenting online. 
I am confident about writing a comment on a blog, website or forum. 
I know which information I should and shouldn't share online.  
I know when I should and shouldn't share information online.  
I am careful to make my comments and behaviours appropriate to the situation I find 
myself in online.  
I know how to change who I share content with (e.g. friends, friends of friends or public).  
I feel comfortable deciding who to follow online (e.g. on services like Twitter or Tumblr). 

 
16.65 
14.54 
16.87 
13.67 
8.41 

 
3.66 
5.55 

 
.001 
.001 
.001 
.001 
.015 

 
0.161 
0.62 

Creative skills 
I know how to create something new from existing online images, music or video.  
I know how to make basic changes to the content that others have produced.  
I would feel confident putting video content I have created online.  
I know how to design a website.  
I know which different types of licences apply to online content.  

 
14.98 
6.302 
26.43 
15.66 
43.51 

 
.001 
.043 
.001 
.001 
.001 

Critical skills 
Sometimes I find it hard to verify information I have retrieved. 
I am confident in selecting search results. 
I carefully consider the information I find online. 
I know which apps/software are safe to download. 

 
26.52 
17.40 
26.33 
12.93 

 
.001 
.001 
.001 
.002 

Note: * p > 0.05 

In this paper the focus is placed on the analysis of statistically significant differences for the first and 
third research cycles. Regarding Operational skills, statistically significant differences were found for the 
following skills: “I know how to use shortcut keys (e.g. CTRL-C for copy, CTRL-S for save)” (χ2 (2, 58) = 
16.23, p< .001), “I know how to bookmark a website” (χ2(2, 58) = 28.92, p< .001) and “I know how to adjust 
privacy settings” (χ2 (2, 58) = 28.5, p< .001). The Bonferroni post hoc test results showed a significant 
difference between the first and third research cycles for all the items mentioned above apart from the 
item "I know how to complete online forms". Specifically, students in the third cycle rated their skills 
higher than students in the first cycle. Concerning Information-Navigation skills, statistically significant 
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differences were found for the following skills: "I should take a course on finding information online" (χ2 
(2, 58) = 24.07, p< .001), "I find it hard to decide what the best keywords are to use for online searches" 
(χ2 (2, 58) = 29.57, p< .001), "All the different website layouts make working with the internet difficult for 
me" (χ2 (2, 58) = 7.318, p= .026), "I find the way in which many websites are designed confusing" (χ2 (2, 58) 
= 14.04, p= .001), "Sometimes I end up on websites without knowing how I got there" (χ2 (2, 58) = 10.95, 
p= .004), "I get tired when looking for information online" (χ2(2, 58) = 17.17, p< .001) and "I find it hard to 
find a website I visited before (χ2 (2, 58) = 9.926, p= .007). The Bonferroni post hoc test results show a 
significant difference between the first and third research cycles for all the items mentioned above apart 
from the item "All the different website layouts make working with the internet difficult for me". 
Particularly, students in the third cycle rated their skills higher than students in the first cycle. In regard 
to Social skills, statistically significant differences were found for the following skills: "I know when I 
should and shouldn't share information online" (χ2 (2, 58) = 13.67, p= .001), "I am careful to make my 
comments and behaviours appropriate to the situation I find myself in online" (χ2(2, 58) = 8.41, p= .015) “I 
am confident about writing a comment on a blog, website or forum” (χ2 (2, 58) = 14.54, p= .001), “I know 
which information I should and shouldn’t share online” (χ2(2, 58) = 16.87, p< .001) and “I would feel 
confident writing and commenting online” (χ2(2, 58) = 16.65, p< .001). The Bonferroni post hoc test results 
show a significant difference between the first and third research cycles for all the items mentioned 
above apart from the items "I know how to change who I share content with (e.g. friends, friends of 
friends or public)" and "I feel comfortable deciding who to follow online (e.g. on services like Twitter or 
Tumblr)". Specifically, students in the third cycle rated their skills higher than students in the first cycle. 
Concerning the Creative skills set, statistically significant differences were found for the following skills: 
"I would feel confident putting video content I have created online" (χ2 (2, 58) = 26.43, p< .001), "I know 
how to create something new from existing online images, music or video" (χ2 (2, 58) = 14.98, p= .001), "I 
know how to make basic changes to the content that others have produced" (χ2 (2, 58) = 6.302, p= .043), 
"I know how to design a website" (χ2 (2, 58)= 15.66, p< .001) and "I know which different types of licences 
apply to online content" (χ2 (2, 58) = 43.51, p< .001). The Bonferroni post hoc test results show a significant 
difference between the first and third research cycles for all the items mentioned above. In particular, 
students in the third cycle rated their skills higher than students in the first cycle. Lastly, in regard to 
Critical skills statistically significant differences were found for the following skills: “I am confident 
selecting search results” (χ2 (2, 58) = 17.40, p< .001), “Sometimes I find it hard to verify information I have 
retrieved” (χ2 (2, 58) = 26.52, p< .001), “I carefully consider the information I find online” (χ2 (2, 58) = 26.33, 
p< .001) and “know which apps/software are safe to download” (χ2 (2, 58) = 12.93, p= .002). The Bonferroni 
post hoc test results show a significant difference between the first and third research cycles for all the 
items mentioned above. Specifically, students in the third cycle rated their skills higher than students in 
the first cycle.  

The above results show that the intervention was successful in developing most of the Scale's skills, 
according to student's evaluations. It is worth noting that the absence of statistically significant 
differences in students' responses regarding whether they knew how to complete online forms 
(operational skills), whether the different layouts of the websites made their work on the Internet difficult 
(Information-Navigation skills), and whether they knew how to change settings with whom they shared 
content (e.g. friends, friends of friends or the public) and whether they felt comfortable to decide who to 
follow on the Internet (e.g. on services like Twitter or Tumblr) (social skills) may be related to the fact 
that they were technical skills that students were already familiar with, as evidenced by their responses 
to self-assessment prior to each intervention. In addition, students were called to apply this knowledge 
to all research cycles.  

It is worth noting that additional skills' needs that were identified and informed the development of the 
model's design were: personal data protection when using internet browsers, use of cloud services to 
organise and store files, application of netiquette rules during online communication, and understanding 
copyright laws and restrictions when using online content.   

3.3 Utilising Project-Based Learning to Enhance Student's Internet Skills in 
Higher Education   

3.3.1 A Model of Project-Based Learning 
The experience and knowledge gained during the implementation and review of the research cycles 
resulted in developing a model for the design of learning environments to enhance Internet skills by 
applying the method of project-based learning. Following the principles of constructivism, this model 
emphasises the progressive development of skills. It follows a holistic approach in which each tool and 
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process is linked to an activity that contributes to completing the final deliverable of the course while 
enabling the transfer of knowledge to the academic environment. 

The central theme of the model is the design of a blog whose topic is freely chosen by each student. 
The blog's creation presupposes the implementation of a series of activities aiming to enhance Internet 
skills. The content is structured following a clear implementation schedule, covering sequential activities 
that contribute to the successful finalisation of the blog. Table 3 includes in detail the presentation of the 
project-based learning model. 

Table 3. A Model of Project-Based Learning to Enhance Student's Internet Skills in Higher Education 

Internet skills to support the creation of the blog (project) Academic affordances 
Step 1: Creating the blog 
- Registering to the blog service and to other services 
- Designing and developing a welcome poster and text 
- Editing privacy settings 
Operational skills 
The blog is stored in the bookmarks of the computer browser used by each 
student. 
Keyboard shortcuts are used to create hyperlinks embedded in the text, 
refresh the browser session to display changes, and split the screen, among 
other functionalities. 
Online forms are used to register to the blog's service or other tools' services. 
The blog includes multimedia content that the user has edited from ready-
made images (poster). 
The blog includes a multimedia library (e.g. images, gifs). 
The blog's visibility settings (Public / Private) have been edited. 
Cookies are enabled so that the blog's address remains in the browser history 
and passwords are/are not stored. 

Organise academic work 
using bookmarks.  
Reduce the execution time of 
a task by using keyboard 
shortcuts. 
Successful completion of a 
registration form in the 
online services of the 
University. 
Efficient use of cloud 
technology services to 
organise and store work and 
other documents. 
Protection of personal data 
and privacy in the academic 
environment. 

Step 2: Organising the blog 
- Using basic blog functions 

- Creating a list of upcoming blog posts 
- Creating the blog's categories 

Information-Navigation skills 
The blog is structured in Sections. 
There are tags for easy access to the blog's content. 
The recent posts are displayed for easy access to the blog's content. 
There is a "Search" function. 
Creative skills 
The blog includes multimedia content that the user has edited from ready-
made images (e.g. poster). 
The blog includes multimedia content that is not subject to copyright 
restrictions (e.g. images with digital watermark). 

Navigation to websites and 
databases with academic 
content. 
Use indexes / content 
directories etc. 
Use different search tools to 
meet a specific information 
need when performing a task. 
Development of academic 
work/publications and 
communication of the results. 
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Internet skills to support the creation of the blog (project) Academic affordances 
Step 3: Publishing blog posts 
- Posting of relevant information articles, digital sources, and material 

- Using a reference system (e.g. APA) 
- Using the function of tags and recent posts for content management 

Information-Navigation skills 
There are keywords that describe the content of each blog post (tags) 
There are sources in the articles that include reliable information. 
There are articles about the blog. 
The blog includes multimedia content that is not subject to copyright 
restrictions (e.g. copyright, citing or referencing omissions). 

Ιmprove the information 
search processes to find 
academic material. 
Identify keywords to search 
for specific content. 
Use different search tools to 
meet a specific information 
need when performing a 
task. 
Evaluate the suitability of 
online resources for 
academic purposes. 
Evaluate the suitability of 
online multimedia content for 
academic purposes. 

Step 4: Protecting the blog's content 
- Using a license to protect the blog's content  
Creative skills 
The blog includes a license for copyright protection. 

Securing the copyright of the 
author of an academic 
work/publication on the 
Internet. 

Step 5: Sharing the blog's content 
- Links to social and professional networks 
- Basic functions of posts and follow 
Social skills 
The information shared does not pose a risk to the blog owner. 
The language used respects the rules of netiquette in different online contexts 
(blog). 
There are comments from other users to which the blog owner responds in a 
way that respects the rules of netiquette. 
The blog includes a list of followers. 
The blog allows various sharing options (e.g. sharing via social media).  
The blog follows other blogs with reliable information. 

Managing different digital 
identities and reputation in the 
internet environment. 
Effective communication with 
the use of different digital 
media and environments. 

Step 6: Enriching the blog's content with multimedia material  
Creative skills 
The blog includes multimedia content created by its owner (e.g. flashcards, 
quizzes, posters, presentations). 
The blog includes videos created by its owner. 

Support for learning during 
the studies (flashcards, 
quizzes/questions) 
Development of academic 
work/publications and 
communication of the 
results. 

Step 7: Presenting the blog 
Creative skills 
The blog has been finalised, and it is a fully functional website. 

Providing evidence for 
abilities/skills for the 
academic and professional 
career. 

3.3.2 Design principles for developing programmes in higher education 
Based on the data obtained during the prototyping phase, we have generated the following design 
principles that can guide the development of Internet skills programs:  

• Selection of tools based on the possibilities they offer and their usefulness in academic studies; 
• Organising the curriculum holistically by including a set of skills in different areas, which are 

related to each other; 

• Using advance organisers to link instructional content to prior knowledge; 
• Stimulating interest in the subject matter using a variety of tools and activities; 

• Promoting active participation throughout the learning experience by personalising the learning 
experience based on students' individual needs and preferences;  
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• Providing timely support by sharing tutorials for each technology tool; 

• Providing opportunities for personalising the learning experience; 
• Promoting collaboration through the exchange of good practices; 

• Providing examples that can offer students a reference point;  
• Providing guidance throughout the implementation of the project's activities; 

• Creating an authentic reference framework directly related to students' academic and personal 
environment; 

• Communicating assessment criteria with clear descriptions. 

4 CONCLUSIONS 
The project-based learning model and the design principles could be utilized in higher education 
programmes that emphasize the added value of Internet skills in academic settings. Such programmes 
could be implemented, for example, with first-year students to prepare them to use digital technologies 
in academic contexts (Kennedy & Fox, 2013). Additionally, they could support the implementation 
of interdisciplinary programmes in academic libraries as the information search process is directly 
related to library services (Palfrey & Gasser, 2011; Biddix, Chung, & Park, 2011). 
It is worth noting that the nature of design-based research presupposes the study of a field in real 
environments. In this context, the laboratory nature of the course resulted in study limitations, such as 
restrictions on downloading internet software. In addition, the number of students in each intervention 
was relatively small, making it difficult to generalize the results. Therefore, future research could focus 
on adopting alternative teaching approaches, such as the BYOD approach or the flipped classroom, 
which will allow larger numbers of students per lesson and can be implemented using a personal 
computer or laptop. 
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Abstract 
Within a broad socio-emotional development of children of early and preschool age, some specific 
developmental tasks should be accomplished with the aim of successful overall children’s development 
and well-being. One of the significant developmental tasks during that period is related to the adoption 
of basic hygiene habits and the control of urination. These developmental tasks are especially 
challenged within the transition periods in children’s lives. During early and preschool developmental 
stage, diurnal or nocturnal urinary difficulties and bed-wetting could occur, which could consequently 
result in prolonged incontinences or enuresis in a certain number of children. Although there are a 
number of significant physiological correlates of successfully established bladder control, very few 
studies address the psychological correlates. They have shown a significant correlation between 
behavioral problems and significantly greater difficulties in establishing bladder control. Therefore, the 
primary objective of this study is to examine the relationship between diurnal urinary difficulties and bed-
wetting with the psychological strength (prosocial behaviour) and difficulties (hyperactivity, emotional 
problems, behavior problems and peer problems) of preschool children, and to what extent it is possible 
to predict successful bladder control based on these psychological characteristics of children. Applying 
a general questionnaire on the adoption of urinary habits and the Strengths and Difficulties 
Questionnaire, 29 early childhood educators from six kindergartens evaluated 461 children (220 girls) 
with an average age of M = 5 years (SD = 1.17). Conducted correlation analyses showed significant 
positive correlations between diurnal urinary difficulties and all psychological difficulties, and a negative 
correlation between diurnal urinary difficulties and the strength of preschool children, i.e., prosocial 
behaviour. Significant predictors of diurnal urinary difficulties, both in the awake state and during daytime 
sleep, were shown to be the age of children, their conduct problems, and peer problems. Determined 
findings are discussed within the framework of practical implications in the work of early childhood 
educators with the aim of enhancing children's well-being by providing early childhood educators’ 
support. 

Keywords: Diurnal urinary difficulties and bed-wetting, early childhood education, preschool children, 
SDQ. 

1 INTRODUCTION 
The development of early and preschool-aged children involves a certain sequence of changes that take 
place within the child's characteristics, abilities, and behavior [1,2]. In order to understand the normal 
developmental pathway, it is important to be familiar with the pathological deviations from them, and 
vice versa, whereby insight is gained into the mechanisms and processes that underpin a child’s 
development [3]. In line with the abovementioned, Sroufe [4] described the continuity of 
psychopathological development that relies on Bowlby’s scheme, which metaphorically depicts 
developmental pathways. The scheme refers to the display of a tree whose branches show the path to 
positive adaptation and competence of a child or, conversely, to poor adaptation and disorders related 
to his or her development. In addition, dealing with environmental demands can be inefficient in a 
number of cases, with distractions that are defined as habit disorders. They relate to impaired initiative 
and early socialization, and include opposition with defiance and spite, obesity, eating disorders, and 
enuresis [2]. 

1.1 Urinary control difficulties in early and preschool-aged children  
Urinary control difficulties, i.e. urinary incontinence present in early and preschool-aged children has 
been defined in a multitude of ways by many authors in the field of medicine, who begin by defining the 
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role and damage of the lower urinary tract. For this reason, terms such as incontinence, enuresis, and 
an overactive bladder have been used [5]. 

Authors in the field of nephrology note that the lower urinary tract dysfunction (LUTD) is present in 2% 
to 25% of children, and is associated with emotional and behavioral disorders [6]. Behavioral disorders 
include patterns of hostile, aggressive, or disruptive behavior that last for more than six months and are 
not consistent with the child’s age. Night enuresis is one of them, and the authors state that it is among 
the more common disorders in preschool-aged children. Primary nocturnal enuresis occurs in 9% of 
children aged 5 to 10 years [7]. 

Urinary control difficulty or incontinence is defined as the involuntary leakage of urine, and can occur 
“continuously” or “intermittently.” Intermittent incontinence is the discharge of urine in discrete quantities, 
and subgroups of intermittent incontinence are diurnal incontinence and enuresis [8]. From this, it is 
evident that urinary control difficulties in children of early and preschool age are mainly addressed in 
medical literature, in the field of urology, specifically pediatric urology (which addresses urinary control 
difficulties during childhood) [9]. 

Likewise, behavioral patterns of children with functional urinary control difficulties are less well known, 
and comorbidity is emphasized in most papers due to children’s behavioral problems and personality 
disorders, and some even advocate psychiatric treatment [10]. However, during preschool age, 
psychological factors are not the cause but the consequence of the urinary control difficulties, so the 
treatment is recommended after age of five [11]. In addition, very often urinary control difficulties are the 
consequence of certain challenging situations in children’s lives, such as some traumatic experiences 
or transitions, what should be taken into account when considering this early childhood issue 
[12,1,13,14]. 

A study carried out by Kodman-Jones and colleagues [15] found that a minority of children with infections 
and uncontrollable urinating during the day showed internalized behavioral problems (11% of 
participants) and constipation, and those without infections and uncontrollable urinating during the day 
showed a mixed style of psychological problems (35%). In contrast, children who urinated uncontrollably 
during the night tended to exhibit external behavioral problems (16%). Similarly, results indicated that 
children who did not have an infection or uncontrollably urinated during the day and those that did 
uncontrollably urinate during the night were more likely to exhibit symptoms of an attention-deficit 
disorder and hyperactivity than the general population. In addition, parents emphasize stubbornness 
and secrecy as the characteristics of children exhibiting uncontrollable urinating during the day, which 
has not been determined in children with uncontrollable urinating during the night.  

1.2 Significant predictors of urinary control difficulties 
Research conducted with the aim to identify predictors indicating urinary control difficulties has shown 
significant results. Specifically, in the study examining the psychological correlates associated with 
enuresis [16], it is highlighted that these are attracting increasing attention, which is related to a 
multifactorial approach to this issue [17]. The authors provided an overview of research preceding theirs, 
stating that they had been inconsistent and incomplete. It is precisely the intention of this research to 
contribute to the advancement of understanding that is focused on the socio-emotional functioning of 
children with urinary control difficulties. For this purpose, four dimensions were examined: attachment, 
self-control, self-confidence, and temperament. On the sample of 44 children (between the ages of 5 
and 15), and twenty-two children (participants) had enuresis, the results showed that the children with 
enuresis showed significantly lower levels of secure attachment, higher levels of conduct problems, and 
lower levels of self-confidence than the control group. 

In addition, the research conducted by Van Hoecke and colleagues [18] focused on internalized and 
externalized conduct problems in children with diurnal and nocturnal enuresis. Personality traits, 
internalized, and externalized problems occurring in children in the age range of six to twelve years with 
diurnal and nocturnal enuresis were described. A correlation was determined between personality traits 
and problems manifested in the child’s behavior, and a comparison showed that the children with 
enuresis showed moderate to significant behavioral problems, higher levels of neuroticism, and lower 
levels of conscientiousness. Similar results were determined in the Croatian study [19]. 

In line with the aforementioned, Schaffer (1973; according to [18]) stated that certain psychological 
factors may cause enuresis to occur and are related to negative life events and temperament of the 
child. Furthermore, Kaffman and Elizur (1977, [18]) observed that temperament is an important factor 
during the development of nocturnal enuresis. They noted that there are two types of children with 
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developed enuresis at the age of four: those who show high levels of motor activity and aggression and 
those who show low levels of motivation for success. 

A longitudinal study performed by Joinson et al. [20] found that there was evidence to suggest a 
correlation between psychological factors and uncontrollable urinating. The sample consisted of 8,769 
children between the ages of four and nine, and the association was examined between severe 
childhood temperament and psychological problems with uncontrollable urinating in school age. The 
findings indicate a significant correlation between these variables. 

Research focused on the development of bladder control between the ages of four and nine, and its 
relationship with the dimensions of maturation in children were conducted by Joinson and colleagues 
[21,22]. Based on parents’ evaluations, the children’s temperament and the mothers’ psychopathology 
were examined, same as the correlation between different types of bed-wetting with certain factors at 
an early age. The results showed that severe temperament, slow-moving development, and exposure 
to mother’s anxiety/depressive states were associated with greater odds of developing uncontrolled 
urination or relapse in children (indicating a return to a previous condition after a period designated as 
the “dry period”). 

In addition to the predictors mentioned above, weight gain is also associated with the risk of developing 
enuresis, as evidenced by Weintraub et al.’s [23] research findings. Obese children were found to be at 
an increased risk of uncontrolled urination, whose body mass index was within the parameters of an 
expected development. 

2 RESEARCH AIM, PROBLEMS, AND HYPOTHESES 
The primary objective of this research was to examine the relationship between DUCD (while awake 
and during sleep) with the psychological strengths and difficulties of preschool-aged children, and to 
what extent it is possible to predict successful control based on these psychological characteristics of 
children. 

Based on the defined objective, the following research problems were posed: 1) Descriptive analysis 
will determine the incidence of DUCD as well as strengths and difficulties in early and preschool-aged 
children; 2) A correlation analysis will examine the relationship between DUCD and children’s strengths 
and difficulties; and 3) A hierarchical regression analysis will identify significant predictors of DUCD. 

Based on the theoretical models of the variables studied and the research conducted thus far, it is 
expected to: 1) determine a low incidence of diurnal DUCD, low levels of difficulties and higher levels of 
strength in children; 2) determine a significant positive correlation of DUCD with difficulties and a 
significant negative correlation with children’s strength; 3) identify strength and difficulties as significant 
predictors of DUCD in children. 

3 METHODOLOGY 

3.1 Participants 
The sample of participants consisted of 461 children (220 girls) assessed by their preschool teachers 
(29 preschool teachers from six kindergartens). The kindergartens were non-randomly selected in the 
Primorje-Gorski Kotar County: Kindergarten Hreljin from Bakar, Kindergarten Matulji from Matulji, 
Kindergarten Orepčići from Kraljevica, Kindergarten Pčelice, Kindergarten Bambi, and Kindergarten 
Škrljevo from Škrljevo. The average age of children was M = 5.00 years (SD = 1.17) ranging from 1.5 to 
7.5 years. 

3.2 Measures and procedure 
Two measure have been applied in this study. 

First, the questions that made up the Scale of general information focused on the frequency of 
uncontrollable urinating during the children’s stay in the kindergarten (assessment from 0 to 7: 0 – rarely, 
almost never, or never, 1 – once a month, 2 – once a week, 3 – twice a week, 4 – three times a week, 
5 – four times a week, 6 – every day of the week, and 7 – every day and more than once) and during 
sleep (assessment from 0 to 6: 0 – rarely, almost never, or never, 1 – once a month, 2 – once a week, 
3 – twice a week, 4 – three times a week, 5 – four times a week, 6 – every day of the week). In addition 
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to these two questions, the preschool teachers indicated whether a child had a greater body weight than 
their peers on a scale of 1 to 3 (1 – no, 2 – moderately, and 3 – significantly greater weight). 

Second, the Strenghts and Difficulties Questionnaire (SDQ; [24]) is designed to assess the behavioral 
and emotional strength and difficulties of preschool children and adolescents. The SDQ questionnaire 
is used for clinical purposes as an initial assessment of parents, teachers, and young people. The 
questionnaire contains 25 items divided into five subscales: prosocial behavior, hyperactivity, emotional 
problems, conduct problems, and peer problems. Each subscale contains five items. Higher scores on 
the hyperactivity subscale, emotional, conduct, and peer problems indicate higher levels of difficulties 
except for the prosocial behavior subscale, whose increase indicates a higher level of positive 
behaviour. i.e. strength. The survey used the version R 4-16 of the SDQ questionnaire in which the 
preschool teacher’s task was to assess the statement pertaining to an individual child on a scale of 1 to 
3 (1 – incorrect, 2 – partially true, 3 – completely true). The reliability coefficient (Cronbach alpha) 
obtained in this research for prosocial behavior is α(PRO)=0.822, for hyperactivity α(HYP)=0.839, for 
emotional problems α(EP)=0.734, for conduct problems α(CP)=0.781, and for peer problems α(PP)=0.634, 
what confirmed prior study findings [25,26]. 

The Faculty of Teacher Education in Rijeka contacted the kindergarten principals with a formal letter, 
and then the preschool teachers, who agreed to participate in the study. The teachers were instructed 
to assess the children in such a way that they entered the code of each child they were assessing, thus 
satisfying the criterion of anonymity and confidentiality of information. The period to which the 
assessments related were set at six months. The preschool teacher’ assessment lasted one week, after 
which the assessment lists were submitted to the examiners. After thanking them for their participation 
in the research, the preschool teachers were informed how they would be familiarized with the research 
results. The SPSS 20 computer program was used to process the results. 

4 RESULTS ND DISCUSSION 

4.1 Descriptive analysis of diurnal urinary control difficulties (DUCD) and the 
strength and difficulties of children 

In order to determine the frequency and incidence of uncontrollable urinating in the assessed preschool 
children, arithmetic means with standard deviations with ranges were determined (Table 1). Also, the 
same table shows an average assessment of all the difficulties and strengths of children assessed by 
the preschool teachers. With regards to the first research task, a low incidence of DUCD, lower levels 
of difficulties, and higher level of strength in children were identified. Using the Scale of general 
information, lower assessed values of DUCD during sleep were found than in the case of DUCD in the 
awake state. 

Descriptive data obtained on the Strengths and Difficulties Questionnaire (SDQ) were similar to those 
obtained in the research by Gao and colleagues [27] on a sample of children aged five to 13 years, 
showing also that difficulties decrease and strengths of children increase with increasing age. 

Table 1. Descriptive statistical parameters (M, SD, Range) for DUCD in the awake state and during sleep, and 
SDQ-dimensions (prosocial behavior, hyperactivity, emotional problems, conduct problems, and peer problems) 

 M SD Range 

DUCD in the awake state 0.29 1.22 0-7 

DUCD during sleep 0.34 1.22 0-6 
  

Prosocial behavior 2.52 0.48 1-3 

Hyperactivity 1.68 0.57 1-3 

Emotional problems 1.24 0.36 1-3 

Conduct problems 1.42 0.48 1-3 

Peer problems 1.22 0.31 1-3 
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4.2 Relationship between DUCD and the strengths and difficulties of children, 
and the possibility of predicting DUCD  

As hypothesized, a statistically significant positive correlation was found between DUCD and difficulties: 
hyperactivity, emotional, conduct, and peer problems, and a significant negative correlation between 
DUCD and children’s prosocial behavior (Table 2). 

Gender. There is no significant correlation determined between gender and DUCD. Gender was found 
to be significantly more positively correlated with prosocial behaviour, with girls being assessed as 
showing significantly more prosocial behavior than boys. In addition, significantly higher assessments 
of hyperactivity and conduct problems were found in boys than in girls. Identified significant correlations 
confirm the findings of previous research [28]. 

Age. There is a significant negative correlation between age and DUCD. This means that older children 
have significantly less difficulty in urinating during sleep and in the awake state, what had been expected. 
The determined significant correlations between age and strength and difficulties revealed that the older 
the children are, the significantly more pronounced the prosocial behavior and the significantly fewer the 
reported difficulties. Developmentally, these findings are expected since with greater age there is a 
significant development of self-regulation, social skills, self-awareness of oneself and others, and 
emotional maturation [29]. 

Table 2. Correlation matrix of DUCD in the awake state and during sleep, gender, age and SDQ-dimensions 
(prosocial behavior, hyperactivity, emotional problems, conduct problems, and peer problems) 
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DUCD in the awake state .897** -.039 -.469** -.279** .146** .213** .237** .314** 
DUCD during sleep 1.00 -.057 -.463** -.273** .150** .206** .240** .304** 
Gender -.057 1.00 .031 .230** -.307** .081 -.150** -.016 

Age -.463** .031 1.00 .252** -.194** -.142** -.139** -.219** 
*p<0,05; **p<0,01 

DUCD in the awake state and during sleep. A significant positive correlation was found between the 
variables DUCD in the awake state and during sleep. This means that those children with DUCD in the 
awake state are more likely to have problems with urinating during sleep, which is to be expected. 
Furthermore, a significant negative correlation was found between the DUCD in the awake state and 
during sleep with Prosocial behaviour, i.e. children who urinate in the awake state and during sleep are 
assessed as having significantly less prosocial behavior than children who do not. On the other hand, 
the same children are evaluated as those who exhibit significantly higher levels of hyperactivity, 
emotional problems, conduct problems and peer problems. 

The findings also support the findings of other authors who describe the incidence of lower urinary tract 
dysfunction in 2% to 25% of children; this is associated with emotional difficulties and behavioral 
disorders, i.e., hostile behavior, aggressive, and disruptive behavior, which lasts longer than six months 
[6]. Furthermore, Kodman-Jones and colleagues [15] found that a minority of children who have 
infections and uncontrollably urinate during the day show internalized behavioral problems and, in 
contrast, children who uncontrollably urinate during sleep show external behavioral problems and more 
often symptoms of an attention deficit disorder and hyperactivity. 

Finally, two hierarchical regression analyses were performed to verify and predict the difficulty of 
uncontrolled urination during sleep and in the awake state in children, and the results are visible in Table 
3. In accordance with the results of the correlation analysis described above, similar results were found 
for the possibility of predicting DUCD, both in the awake state and during sleep, with respect to predictors 
of gender, age, and SDQ dimensions. An insight into Table 3 shows that, based on the first model, age 
is a significant predictor of DUCD in the awake state, explaining 22% of the variance of the criterion 
variable. Compared to both models, which included gender, age, and all SDQ dimensions, age and two 
SDQ dimensions as predictors, conduct problems and peer problems, accounted for 29% of the variance 
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in DUCD in the awake state. Very similar to the findings of significant predictors of the criterion variable 
of DUCD during sleep, significant determinants of the criterion variable of DUCD during sleep were 
identified. In the first model, age also proved to be a significant predictor, explaining 22% of the variance 
of the second criterion variable. In the second model, age and the same SDQ dimensions as in the first 
criterion variable, conduct and peer problems, proved to be significant predictors explaining 28% of the 
variance of the second criterion variable. Thus, the hypotheses of this research were confirmed with 
respect to age and two SDQ dimensions, conduct problems and peer problems, which were found to be 
significant predictors of DUCD both in the awake state and during sleep. 

Table 3. Results of two Hierarchical regression analyses for criteria of DUCD in awake state and during 
sleep with two models (first: gender and age as predictors; and second: gender, age, prosocial behaviour, 

hyperactivity, conduct problems, conduct problems, and peer problems as predictors) 
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Model 1 Constant 2.861  .224** 63.933** 
(2, 444)  Children's gender  .058 -.023 

 Children's age  -.497 -.472** 
Model 2 Constant 1.682  .290** 8.153** 

(5, 439)  Children's gender  -.049 -.020 
 Children's age  -.438 -.416** 

 Prosocial behavior -.108 -.043 
 Hyperactivity  -.192 -.089 
 Emotional problems .113 .033 
 Conduct problems .365 .142** 
 Peer problems .663 .167** 

D
U

C
D

 W
H

IL
E 

A
SL

EE
P 

-  
C

R
IT

ER
IA

 

Model 1 Constant 2.955  .220** 56.429** 
(2, 401)  Children's gender  -.083 -.034 

 Children's age  -.502 -.466** 
Model 2 Constant 1.648  .284** 7.108** 

(5, 396)  Children's gender  -.065 -.026 
 Children's age  -.446 -.413** 
 Prosocial behavior -.077 -.031 
 Hyperactivity  -.134 -.063 
 Emotional problems .109 .033 
 Conduct problems .347 .137** 
 Peer problems .639 .165** 

Gender: M=1; F=2            
*p<0.05; **p<0.01 

5 CONCLUSIONS 
The aim of this quantitative study was to examine the relationship between DUCD (in the awake state 
and during sleep) with psychological strengths and difficulties of preschool-aged children. Furthermore, 
the aim was also to predict the extent to which certain variables influence the successful control of 
children’s psychological characteristics. 

Considering the results and the research performed thus far, it has been determined that the levels of 
strength are assessed significantly higher and the levels difficulty of preschool children are assessed 
significantly lower. In relation to gender and age, previous findings have been confirmed. A significant 
increase in strength and a significant decrease in difficulties is developmentally expected. Regarding 
significant correlations with gender, although the findings confirm those of previous research, the issue 
of examiners’ gender remains open, suggesting that future research use assessments made by male 
examiners to test the effect of the examiner in assessing the strengths and difficulties of preschool-aged 
children.  
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Expected significant correlations were found between DUCD in the awake state and during sleep with 
all SDQ dimensions, confirming the presumed conditionality of DUCD with children’s psychological 
characteristics. Finally, age, conduct problems, and peer problems proved to be significant predictors of 
DUCD, both in the awake state and during sleep, given that they also showed the highest correlations. 
These findings should also be considered in terms of the limitations of the research, which did not use 
a random sample. In addition, as noted above, all assessors were female preschool teachers, and some 
other assessor characteristics were not controlled, such as seniority, educational background, and the 
like. Also, the research did not control the variable of children with disabilities, which should certainly be 
taken into account. 

However, regardless of the limitations of the research that should be taken into account when creating 
guidelines for future research, given that there is no similar research in our country and the relatively 
large sample of children covered in this research, it can be concluded that children with DUCD, either 
in the awake state or during sleep, also exhibit significantly less prosocial behavior and significantly 
more difficulties in the areas of greater hyperactivity, emotional, conduct, and peer problems. Therefore, 
the practical implications are significant since pedagogical influences on some behaviors in children can 
also be affected by DUCD. The findings identified were expected, and a real challenge in future research 
will be to try to answer the question of the cause-effect relationship of SDQ dimensions and DUCD, as 
well as the question of the possible interaction effects of these focal variables, and their relationship with 
children’s gender and age. 
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THE IMPORTANCE OF ICT SKILLS AND DIGITAL LITERACY IN THE 
HEALTH CARE PROFESSION OF NURSING 
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Abstract 
In the 21st century, knowledge and competencies related to ICT skills and digital literacy are important 
for efficiency in any profession, including nursing. In the field of nursing, having the ICT skills and digital 
literacy enables the professionals to save the amount of time spent on administrative work and dedicate 
it to patients’ health care. ICT skills and digital literacy in the field of nursing integrates nursing 
knowledge, computer knowledge and information knowledge in recognizing, collecting, processing and 
using data and information in nursing practice, administration, education, research and dissemination 
of nursing knowledge. Mentioning informatics in nursing, we usually think of recording the cost of patient 
care and health care documentation (within the hospital information system), but nurses use informatics 
on a daily basis in clinical practice, and during administration, during education, in research. Continuous 
professional development is a feature of all health professions, including nursing. The basic assumption 
is that nurses have to acquire additional knowledge and skills upon completion of formal education. The 
goal of professional development is to ensure safe and effective patient care.  

The aim of this paper is to confirm the stated hypotheses. The paper will present the research conducted 
in the segment of the self-assessment of knowledge, skills and competencies in nursing related to ICT 
skills and digital literacy. The methods used in the research are the following: theoretical and curriculum 
research, observation and measurement, as well as a questionnaire. Following the presentation of the 
research results, provided at the end of the paper, improvements related to the educational process 
(regular and lifelong) in the field of nursing will be proposed. 

Keywords: ICT skills, digital literacy, education, curriculum, nursing. 

1 INTRODUCTION 

At the beginning, let us view the definitions which are given below: 

• ICT skills - ability to use personal computers and word processing programs, spreadsheets, 
presentation programs, database creation, web browsing and e-mail programs 

• Digital literacy - the ability to recognize important information, the ways of obtaining information, 
structuring information in order to create new knowledge and to disseminate information to 
everyone who needs it 

Today, it is impossible to imagine life without computers and constantly available information [1]. In the 
last twenty years or so, computers and the availability of information have become an integral part of 
the nursing profession. ICT skills and information literacy in the field of nursing integrate nursing 
knowledge, computer knowledge and information knowledge in recognizing, collecting, processing and 
using data and information in nursing practice, administration, education, research and dissemination 
of nursing knowledge. Mentioning informatics in nursing, we usually think of recording the costs of 
patient care and health care documentation (within the hospital information system), but nurses use 
informatics on a daily basis in clinical practice, and during administration, during education, in research, 
etc. Continuous professional development is the feature of all health professions, including nursing. The 
basic assumption is that nurses must acquire additional knowledge and skills upon completion of formal 
education. The goal of professional development is to ensure a safe and effective patient care. In the 
segment of professional development, ICT skills and digital literacy are also unavoidable. The 
assumption is that increasing the ICT skills and digital literacy of nurses on the example of the practice 
of general hospitals in the Republic of Croatia will increase the overall efficiency in terms of the 
distribution of working time in terms of spending on administrative work and health care. This will enable 
a more rational business (in terms of financial indicators), but also a better health care with a greater 
availability of working time focused on the patient. It is reasonable to assume that the ICT skills and 
digital literacy of nurses depend on the adequacy, relevance and scope of the curriculum in their current 
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educational process, as well as the content and scope of available and potential lifelong learning 
programs in this area. 

That is why a significant part of the paper deals with the segment of education of nurses in the area of 
information sciences within the field of ICT skills and digital literacy (regular education and lifelong 
learning). As a result of the research, the required level of knowledge, skills and competencies in the 
field of ICT skills and digital literacy will be determined in order to achieve the optimal level of distribution 
of working time. Moreover, the characteristics of the existing information systems in general hospitals in 
the context of increasing digital literacy will be analyzed. It can be assumed that the increase in the level 
of digital literacy with the developed use of information and communication systems will affect the speed, 
accuracy and quality of meritorious information collection for a more successful and better decision 
making at the management level of analyzed general hospitals. All of the above presupposes a more 
financially economical, rational and sustainable health care system (general hospital system). 

Finally, the research envisaged in this paper should provide answers to the questions of which elements 
in the educational process need to be improved (at different levels of education - primary, secondary 
and tertiary) in order for ICT skills and digital literacy of nurses to be current given trends, European 
guidelines and recommendations and to help increase the general level of ICT skills and digital literacy 
of the profession. In addition, the results of the research will seek to define the essential elements 
(competencies, skills and knowledge) of lifelong learning programs for nurses. The existing levels of 
development of information and communication systems will be taken into account, as well as 
projections for the development of information and communication systems in the future. These 
recommendations should ensure the continuous improvement of the ICT skills and digital literacy of 
nursing staff. In this sense, in addition to the example of nurses’ educational programs in the Republic 
of Croatia, the research will also compare the practices of achieving a higher level of ICT skills and 
digital literacy by analyzing nurses' educational programs in the countries of the European Union. 

The research sought to confirm the following hypotheses: 

• H 1: By developing ICT skills and digital literacy in the field of nursing, it is possible to improve 
business results through a more efficient distribution of working time in relation to the ratio of time 
spent on administration versus time spent on health care (which results in cost rationalization and 
positive financial effects of general hospitals).  

• H 2: The analysis of available curricula of regular education of nurses of different education levels 
indicates the absence of certain current knowledge, skills and competencies in the field of ICT 
skills and digital literacy. 

• H 3: Based on the results of the research, it is possible to improve the existing curricula of regular 
education in the field of ICT skills and digital literacy, but also to create specific lifelong learning 
programs which (especially for nurses 50+) compensate for the identified shortcomings in these 
education programs. 

The following are the methods used to conduct the research and try to test the hypotheses. 

2 METHODOLOGIES 

2.1 Study of available scientific literature and supporting documents  
(directives and recommendations) 

In this step, a systematic review of the available literature in the subject area, analysis, synthesis, 
deductive and inductive reasoning was used. 

2.2 Analysis of the current state of ICT skills and digital literacy 
On the example of the organization of general hospitals, the structure of working hours of nurses / 
technicians (medium education, higher education and high education) was studied by comparing the 
spending of working time on administrative tasks and the spending of time on health care. In addition, 
the state of ICT skills and digital literacy in the field of nursing was examined through a series of 
questions. Employees' attitudes towards the quality of education were examined (such as their 
satisfaction with the curricula, their intention to change them, etc.). The answers to such questions were 
obtained through a survey among the research groups themselves. The survey was carried out using a 
questionnaire and was conducted in 4 general hospitals in the Republic of Croatia. 
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In this step, the requirements of the management regarding the timely reporting on financial operations 
were determined, all with the aim of making optimal business decisions. The role and place of ICT skills 
and digital literacy in the field of nursing and their ability to meet the requirements of management were 
analyzed. The degree of recognition of information, access to it and the way of using that information 
were investigated. Special attention was paid to the quality of the conclusions reached on the basis of 
the available information. In addition to the analysis of the answers obtained in the survey, the method 
used here is also empirical (experiential) research. 

2.3 Analysis of educational curricula in the field of ICT skills and digital literacy 
Since the aim is to examine the correlation of existing curricula and the level of IT and information in the 
field of nursing and increase the quality of existing curricula, it was necessary to analyze existing 
curricula in the field of digital literacy at primary, secondary and tertiary level in Croatia. This was done 
on the example of 4 secondary schools, 4 higher schools and 4 high education institutions. The analysis 
of the mentioned educational institutions determined the number of courses in the field of digital literacy, 
analyzed the competencies with regard to the level of education, analyzed the contents of the mentioned 
courses, determined the models of checking the learning outcomes for the analyzed courses. Having 
gained insight into the frequency of course repetition, guidelines were established in accordance with 
the European Directive for the listed regular professions related to the field of digital literacy, as to what 
extent they are actually implemented in the educational programs of nurses in the Republic of Croatia. 
It was determined whether there are lifelong programs for nurses in the field of digital literacy (whether 
they are general or specialized, what competencies and skills arise from them and who offers them). In 
addition to the above, at this stage the existing available curricula in the field of digital literacy for nurses 
were analyzed on the example of Great Britain, Slovenia and Hungary. 

The need for lifelong learning was also discussed here, i.e., holding specialized courses for nurses who 
did not have digital literacy subjects in their regular education. First of all, this refers to IT courses given 
the current level of use of information and communication technologies in general hospitals (information 
systems for administration - so-called business information systems versus information systems that 
help in patient health care - hospital, diagnostic information systems and telemedicine). The research 
methods in this phase are the analysis of the available curricula of both regular and lifelong education 
and the presentation of the results of the survey conducted in the second step. 

2.4 Proposal for improvement 
Based on the results of all the previous phases, recommendations were defined and improvements were 
proposed on which educational units and how to increase the level of digital literacy of nurses in the 
context of increasing ICT skills, knowledge and competencies, which would serve to raise the level of 
digital literacy. In this step of the research, deductive and inductive reasoning based on the analysis of 
the conducted survey and the studied literature and curriculum were used. 

3 RESULTS  

3.1 Research of curriculum  
Studying the guidelines of the European Union [2], the national guidelines of the Republic of Croatia [3], 
[4] and specific curricula related to information and information literacy [5], [6], [7], the following can be 
concluded: 

• the EU guidelines themselves do not provide for subjects related to I; digital literacy is studied 
within the subject of Administration 

• EU guidelines prescribe at least 4,600 hours of study for nurses / general care technicians, of 
which at least 1/3 of the theoretical part should be completed and one half of the practical part. 

• national guidelines of the Republic of Croatia (cro. abbrev. RH) for secondary education of nurses 
/ technicians and for undergraduate education meet the total hourly rate, but when looking at the 
structure then it is clear that the number of hours of practice is insufficient 

• compared to Germany, Slovenia and Hungary, the guidelines of the Republic of Croatia have a 
higher total workload of pupils / students, but have less foreseen practices 
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• national guidelines provide for ICT skills subjects, but there are no subjects in which digital literacy 
is studied; there are no interdisciplinary classes in which the general competence of digital literacy 
is studied; when looking at the content of the subject related to digital literacy, it can be seen that 
it is not a detailed study of topics, but they are mentioned for information; Pupils and students do 
not have enough practice and do not acquire enough IT knowledge - this is confirmed by the 
results of a survey in which the vast majority of respondents said that through the education 
system they did not acquire sufficient knowledge to enable effective application of information and 
communication technology 

• when looking at the timetable of subjects related to ICT skills and digital literacy in relation to the 
timetable of all subjects studied, then in secondary schools this percentage is 2.58%, in 
undergraduate studies it is 6.16%. Is it a lot or a little? In Hungary, Slovenia and Germany, the 
percentage is even lower; the question is what percentage of ICT skills and digital literacy courses 
are satisfactory for all courses? It follows from the above that the teaching load of subjects related 
to ICT skills and digital literacy should be defined and this is the topic for further research. 

Based on the analysis of the research (the conducted observations and measurements, surveys and 
curriculum studies), it can be concluded that the following needs to be done: 

• improve the teaching of informatics (digital literacy) in the education system; primarily 
spreadsheets and presentation programs 

• improve existing curricula and introduce new ones for digital literacy (cross-curricular teaching 
should be introduced as it is a generic competence) 

• continuous education related to the use of specific information systems should be organized 

The conducted research confirmed that: 

• business results can be increased by applying ICT skills and digital literacy in the work of nurses; 
reduced administration in favor of health care (hypothesis H1 confirmed) 

• by observation and measurement it was determined that with the application of information and 
communication technology the preparation of information for the management of the school is 
faster and more accurate  

• an analysis of European Union guidelines, national guidelines of the Republic of Croatia and 
specific curricula at the level of secondary school, undergraduate and graduate studies confirmed 
that nursing lacks certain knowledge, skills and competencies (hypothesis H2 confirmed) 

• based on the study of existing curricula, the study of digital literacy standards and the answers 
obtained from the survey, knowledge was gained to create specific forms of teaching that would 
address the shortcomings of the program in regular and lifelong learning (confirmation of 
hypothesis H3). 

• improving ICT skills and digital literacy in the field of nursing would ensure that employees are 
competent, that they perform administrative tasks faster, have more time for health care, better 
triage patients because they better recognize important information, structure it and turn it into 
new knowledge 

3.2 Observation and measurement  
Confirmation of H1 hypothesis was performed through observation and measurement in one general 
hospital. The following are the basic facts about the observation and measurement that were taken into 
account in this particular case. 

In a concrete example, we observed and measured the work of nurses / technicians in the process of 
entering administrative data with and without smart cards (surgical polyclinic and internal medicine 
polyclinic). The duration of the whole study was three weeks to prove the principle of repeatability and 
to annul the element of randomness. 

The aim of the implementation of observation and measurement is to prove exactly that the application 
of information and communication technology helps to work faster and reduce administration. 
Observation and measurement were carried out on three occasions (three months in a row - in each 
month one week without the use of readers and cards, one week with the use of readers and cards). 
Observation and measurement are designed in such a way that all variables are the same (employee, 
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same computer, number of patients, diagnosis of patients, and type of referral). The only thing that 
changes is working with and without a reader and a card. 

3.2.1 Description of observation and measurement: 
Extensive clinical activities (of surgery and internal medicine) were performed in a specific clinic for a 
week without the use of a smart card, and during the second week the same clinic worked using a smart 
card. The following was measured: 

- number of patients 
- patient admission time 
- patient processing time (for the same incoming diagnosis) 
- number of patients processed per unit time. 

The smart card and the smart card reader enable connection to CEZIH (Central Health Information 
System of Croatia). This has the consequence that the status of the insured is automatically checked, 
his general data and data from the referral are entered automatically (administration is automated). 
Moreover, doctors automatically send the findings to CEZIH from where the general practice takes them. 

3.2.2 Results of monitoring and measurement: 

Table 1. 1st iteration (the first week without and the second week with a smart card): 

Smart card 
reader 

application 

Number of 
patients / 

hour 

Average patient 
admission time 

(min) 

Number of patients 
who came to pick up 
the findings / hour 

Patient processing time (for the 
same incoming diagnosis) / minute 

(from admission to discharge) 

without 10 6 3 20 

with 15 4 0 15 

Table 2. 2nd iteration (the first week without and the second week with a smart card): 

Smart card 
reader 

application 

Number of 
patients / 

hour 

Average patient 
admission time 

(min) 

Number of patients 
who came to pick up 
the findings / hour 

Patient treatment time (for the 
same incoming diagnosis) / minute 

(from admission to discharge) 

without 12 5 2 21 

with 18 3.33 0 14 

Table 3. 3rd iteration (the first week without and the second week with a smart card): 

Smart card 
reader 

application 

Number of 
patients / 

hour 

Average patient 
admission time 

(min) 

Number of patients 
who came to pick up 
the findings / hour 

Patient treatment time (for the 
same incoming diagnosis) / 
minute (from admission to 

discharge) 
without 14 6 3 20 
with 18 3 0 16 

The measurement results show the following: 

- by using a smart card, the total time the patient stays in the clinic is shorter 
- the application of the smart card increased the number of patients treated per unit time 
- a larger number of treated patients results in: 

o a larger number of applied procedures that the Croatian Health Insurance Fund (cro. abbrev. 
HZZO) is paying for - a positive financial effect of the general hospital's operations. 

o patient satisfaction is higher because they are treated faster (spend less time on admission 
and more time with the doctor) 
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o using information and communication technology, the findings are sent automatically to 
general practitioners (owing to the use of a smart card) and patients do not come to the hospital 
just to pick up the findings 

3.3 Survey processing 
The survey was conducted through a questionnaire in four general hospitals in the Republic of Croatia. 
The survey form is an online questionnaire created in Google Forms. Nurses / technicians with 
secondary education, higher education and high education participated in the survey. The number of 
surveys collected is 602. 

Sample size n = 602. secondary school 254; higher school 194 high school 114 

The goal is the following: 

• determine how ICT skills and digital literacy affects the relationship between administration time 
and health care 

• determine whether new curricula are necessary or the existing ones need to be improved 
concerning ICT skills and digital literacy 

• determine whether the respondents perceive the impact of information and communication 
technology as positive, given the age, level of education, complexity of work and self-assessment 
of their own ICT knowledge. 

The purpose is to confirm hypotheses H1, H2 and H3. 

The works of many authors talk about surveys that examine ICT skills and digital literacy in a particular 
sample. They were mostly students. The results obtained in these studies are comparable to this 
particular case in terms of the general conclusions that ICT skills and digital literacy have the effect of 
increasing performance in a particular area. Some of the sources that describe the issues we are dealing 
with here are [8], [9], [10], [11], [12], [13], [14], and [15]. 

It is important to emphasize at the beginning that the selected sample significantly correlates with the 
entire population participating in the survey - which is representative (because the upper error bar in 
statistical tests in the vast majority of cases is less than 5% tolerated - the so-called significance level). 
Another important thing is that the questionnaire is valid and reliable (it allows us to get a true picture of 
reality through the answers; the questions are designed to test the given hypotheses (validity) and for 
the same input parameters always get the same results (reliability)). 

Nurses and technicians through their formal education have not received adequate training related to ICT 
skills, and especially training related to digital literacy. Namely, most respondents believe that through formal 
education they have not acquired enough ICT skills and digital literacy to help them in their daily work and 
believe that they need additional education, i.e., lifelong learning (hypothesis H2 confirmed). 

The answers related to the relationship between ICT knowledge and administration show the expected 
correlation, i.e., the respondents stated that knowledge of ICT allows them to reduce administration and 
leaves them more time to work with patients. It is true the incidence of such responses is lower in 
employees over the age of 50 (hypothesis H1 confirmed - more time left for health care). 

When the answers are analyzed more deeply, it is clear that ICT skills and digital literacy grow in 
proportion to education and that younger employees better understand information and communication 
technology, which was to be expected. Moreover, the number of years of computer use - experience - 
has a positive effect on the improved ICT skills and digital literacy of nurses and technicians. 

If digital literacy is analyzed, respondents are of the opinion that they have not acquired sufficient 
knowledge during their formal education and do not opt for the introduction of new curricula but for the 
improvement of the existing ones. 

The vast majority of respondents stated that they needed additional education in the subject areas in 
general, as well as specifically for their areas of work - most of them opted for continuous, periodic 
courses within the institution, although the difference between them is that younger people opted for 
brief online courses, and the elderly opted for lifelong learning programs in adult education institutions 
(e.g., public open universities) (confirmed hypothesis H5 - lifelong learning)). 

Insufficient information and information literacy is supported by the answer to the question of how they 
learned information and communication technology: 41% of them had these subjects in school, and the 
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rest studied independently, from books or in the family (they did not learn systematically through the 
education system). 

Observing digital literacy reveals interesting answers related to information retrieval: knowledge of 
information retrieval in the library and databases is mostly average (about 40%) or lower. Only 37% of 
respondents gave the correct answer as to why citation is important. On the other hand, the vast majority 
of respondents stated that they check information from multiple sources and that they exchange data 
with others (H2, H3 - lack of certain knowledge). 

In contrast to ICT skills, in digital literacy the respondents did not state that only the existing curricula 
should be improved, but in a very high percentage (almost 48%) they want new curricula related to 
digital literacy. 

A large percentage (82%) of respondents use information systems and reporting systems, so the 
assumption is that they regularly provide management with the necessary information needed for quality 
decision-making. 

If you look at how respondents who have been using a computer for over 10 years have acquired ICT 
skills, then it can be seen that 61.92% did so outside of school hours. In addition to this, the 71.74% of 
these 92 respondents believe that they should continue their education in the field of informatics. All this 
tells us that in formal education there are no curricula related to ICT skills and digital literacy or they are 
insufficient. 

When looking at the answers related to curricula, it is evident that the vast majority of respondents are 
not satisfied with the knowledge they gain during education, related to ICT skills, and especially digital 
literacy (confirmed hypotheses H2). Opinions are the following: 

• ICT skills curricula need to be improved (74.5%) 
• new digital literacy curricula need to be improved and developed (improve 72.2%; new curricula 

46.6%) 

• lifelong learning should be provided due to constant changes in technology (86.1%). 

What is interesting about the results of the survey is that: 

• 93.7% of respondents said that their computer knowledge is average and above average, at the 
same time, 49.8% are of the opinion that they spend too much time on administration, 54.1% 
believe that they have not acquired enough knowledge through education, 74.5% of respondents 
said that curricula should be improved, as many as 42% of respondents said that new curricula 
should be introduced. 

All this leads to the following conclusions: 

• A large percentage of nurses and technicians have acquired ICT skills outside the formal 
education process (41.4% of them through education only).  

• Curricula and guidelines for their development should be improved with subjects related to digital 
literacy. 

• In support of the claim that curricula for secondary school and undergraduate education should 
be improved, the fact that 48.8% of nurses / technicians with secondary school and 32.2% with 
higher education answered the survey, and, at the same time, 74.5% of respondents answered 
that curricula need to be improved. Of the 80% of respondents with high school and college, 42% 
stated that they had learned to use a computer outside the education system. 

• As many as 93.7% of respondents answered that their ICT skills are average or above average, 
49.7% answered that the application of information and communication technology helps them 
reduce administration, 67.3% answered that the application of information and communication 
technology helps them in doing business. 

On the other hand, 55.7% of respondents state that they have not acquired sufficient knowledge related to 
digital literacy, 72.2% are of the opinion that curricula related to digital literacy should be improved, 45.7% of 
respondents stated that completely new curricula related to digital literacy should be introduced. From these 
data it is concluded that information and communication technology alone, i.e., ICT skills, are not enough to 
improve digital literacy. This is in line with the fact that understanding information and communication 
technology (ICT skills) is only a tool that can help increase the level of digital literacy. 
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• The vast majority of respondents opted for the need for lifelong learning; 54.1% of respondents 
stated that the knowledge of computer literacy acquired through education is unsatisfactory, and 
as many as 79.4% stated that lifelong education is needed; when it comes to digital literacy, 
55.7% of respondents are dissatisfied with the knowledge in this area acquired through formal 
education, and 75.5% of them believe that lifelong learning related to ICT skills is needed. 

• Regarding the model of lifelong learning related to digital literacy, 53.9% of respondents opted for 
continuous, occasional courses; when it comes to lifelong information education, 53.1% of 
respondents opted for continuous, occasional courses (confirmation of hypothesis H3). From the 
answers obtained in the survey related to the need for continuing education, it can be concluded 
that it is necessary to develop national guidelines for lifelong ICT skills and digital literacy 
education. 

• The ICT skills curriculum should be based on the ECDL (European Computer Driving License), 
and for digital literacy based on digital literacy standards. 

Taking into account the 4 criteria, namely: age, level of education, assessment of job complexity, 
assessment of IT knowledge and their relationship with the answers from the survey, the following 
conclusions are reached: 
ª AGE 

Respondents aged 50 and over are the least digitally literate (confirming that lifelong learning programs 
should be developed - confirmation of hypothesis H3). Respondents in the category of 20-29 years mostly 
have ICT skills and they are digitally literate - in the smallest percentage they stated that they need to 
improve or introduce new curricula, lifelong education in the form of online courses suits them. 
The answers to the survey questions in relation to the age of the respondents can serve as a guide on 
how to improve curricula and what is needed to improve knowledge, skills and competencies (answers 
help to improve the use of information and communication technology and consequently confirm H2). 
ª  EDUCATION DEGREE 

Here, it is interesting to note that respondents with a high school diploma show improved ICT skills, with 
digital literacy improved in respondents with a university degree. With the level of education, the ability 
to recognize important information, find it, structure it and share it with others grows, which is logical 
because the study of curricula has shown that at study levels there are subjects through which 
competencies are developed to meet at least some of the standards of digital literacy. 
The answers to the questions from the survey in relation to the level of education can serve as a guide 
on how to improve curricula and what is needed to improve knowledge, skills and competencies 
(answers help to improve the use of information and communication technology and consequently 
confirm H2 and H3). 
ª  BUSINESS COMPLEXITY 

When looking at the complexity of the work from the answers to the survey, it is concluded that the 
respondents who experience their work are more complex, have more ICT skills and they are more 
digitally literate. Namely, a much higher percentage of them use the information system to perform their 
tasks, use the reporting system to a greater extent, exchange data with associates to a greater extent 
and use other people's knowledge to improve their own. Respondents who show above-average job 
complexity to a greater extent believe that information and communication technology helps them 
reduce administration and increases their work efficiency (confirmation of hypothesis H1). 
On the other hand, respondents who consider their knowledge to be below average are not sufficiently 
digitally literate. 
ª COMPUTER KNOWLEDGE 
The answers to the questions correlated with computer knowledge help to confirm hypothesis H1. 
The answers are fully expected and show a correlation between ICT knowledge and the level of ICT 
skills and digital literacy. Respondents who rate their ICT knowledge below average are largely 
dissatisfied with the curricula, express the need for lifelong learning that is not conducted online, and 
express the need for additional education. A set of questions related to ICT education (application 
knowledge, document retrieval, software-hardware difference) have positive answers among 
respondents who consider their ICT knowledge to be above average. Answers to questions related to 
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computer knowledge can serve to improve the curriculum and create a framework for lifelong learning. 
We can group together the set of questions used to examine whether the application of information and 
communication technology affects the reduction of administration in favor of health care and name this 
group "The Positive Impact of Information and Communication Technology.“ This group contains a set 
of questions: 

• Do you work faster and more efficiently by applying the information and communication 
technology? 

• Does having knowledge of the information and communication technology and the 
hospital information system make your daily work easier? 

• Does knowing the work in the hospital information system leave you more time to work 
with patients? 

• Does the automation of business processes speed up your administration (writing nursing 
documentation, patient records, conducting therapy)? 

• Does knowledge of informatics help you to get information relevant to your business 
faster? 

• Does information and communication technology make it easier for you to communicate 
with colleagues?) 

We focus on age, education, job complexity and IT knowledge in relation to the set of issues named The 
positive impact of information and communication technology. It was statistically proven that the sample 
of respondents from the survey that answered the set of questions called The Positive Impact of 
Information and Communication Technology corresponds to the actual population. The results of 
statistical processing are as follows: 
Age: respondents aged 50 and over show a positive impact of information and communication 
technology limited to a minimum. 

 

Education: highly educated respondents show the greatest positive impact of information and 
communication technology on them 
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Job complexity: given the self-assessment of job complexity, the positive impact of information and 
communication technology on them is mostly expressed by highly educated employees 

 

IT knowledge: information and communication technology has a positive impact on respondents who 
declare that they have above-average IT knowledge, i.e., the positive impact increases with a greater 
experience of knowledge. 

 

Statistical processing of the set of questions that we named “The positive impact of information and 
communication technology" confirms the hypothesis H1. It is interesting to note here that the younger 
generations do not see such a positive impact of the use of information and communication technology 
and this should be explored in future research. This is related to the fact that younger respondents view 
information and communication technology as something normal, which is taken for granted because 
they have been surrounded by it all their lives. 

4 CONCLUSIONS  
By studying the framework of the European Union and national frameworks of the Republic of Croatia 
related to the regulated profession of nursing, the conducted observation and measurement and 
analysis of surveys, certain proposals for improving ICT skills and digital literacy in nursing were made, 
which are listed below: 

• to improve the existing curricula of digital literacy at different levels of education of the nursing 
profession by acquiring current and relevant knowledge, skills and competencies in the field of 
ICT skills and digital literacy 

• identify and define recommendations for the improvement of digital literacy in the field of nursing 
which affects the level of digital literacy (analysis of the current situation and processed research 
results identified the necessary improvements in the field of digital literacy to achieve optimal 
results of working time distribution, optimal administration model and reporting, and optimal 
results of the health process); the necessary improvements are the following: training of 
employees related to ICT skills and digital literacy through online courses and occasional courses 
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within general hospitals, improvement of curricula related to digital literacy and introduction of 
new curricula related to digital literacy, organization of ICT skills courses for employees who 
during their formal education did not have ICT and digital literacy subjects 

• to define within the national guidelines a subject related to digital literacy or multi-subject teaching 
related to information literacy competencies; 

• make recommendations for the development of lifelong learning programs with a clear 
identification of current and relevant knowledge, skills and competencies in the field of ICT skills 
and digital literacy that are becoming increasingly important due to the dynamism and rapid 
changes of information and communication technologies and modern health care process. 

The specificity of this research is reflected in the fact that it arises from practice, i.e., it goes from the 
bottom up. The results of the research determine the existing condition, while, on the other hand, the 
desired condition is defined. The implementation of GAP analysis enables the creating of a framework 
for the development of ICT skills in the context of raising the level of digital literacy. This framework 
would be the basis for improving national guidelines. Within the framework, the following is defined: 

• necessary ICT skills, knowledge and competencies of nurses that affect the raising of the level of 
digital literacy, 

• necessary changes in the curricula of regular and lifelong education in order to acquire certain 
skills, knowledge and competencies. 

The national education guidelines should unambiguously define the following: 
1  skills, knowledge and competencies in the subject of digital literacy or in interdisciplinary teaching 

that enables digital literacy; participants should be trained to be aware of their need for 
information, to recognize information that can solve the problem, to find the necessary 
information, evaluate information, organize information, and use information successfully.  
1.1 National guidelines define four domains that a digitally literate person would master, 
including: technical understanding of information and communication technologies, skills in using 
information and communication technologies in solving problems, ability to use and interpret the 
obtained information correctly, and understanding the social effects of informatization. 
1.2.  Basic learning outcomes in digital literacy enable a digitally literate person to recognize and 
identify the necessary information, effectively and efficiently use different research resources and 
strategies, know how to critically evaluate information and effectively use the same information. 

2 contents of lifelong learning and models of such learning; the content of ICT skills should be 
followed by the ECDL (European Computer Driving License) program, which means learning 
office tools and using e-mail and the Internet.   
2.1 Digital literacy consists of information search through the database (simple and complex), 
integrating information in order to form new knowledge, learning the ways of sharing information 
through social networks, as well as writing articles and the like. 
2.2. Lifelong learning model: for the digitally literate - online courses (MOOC - Massive Open 
Online Courses, for example), for those who are not - short-term internal courses within the 
hospital. 

In the national guidelines, it is necessary to define the workload of students with subjects related to ICT 
skills and digital literacy in relation to the overall workload (for all the subjects). How big does it have to 
be? This could be a topic for further research. The basic criterion should be the competencies to be 
acquired. How much it takes to acquire them can be determined empirically and then incorporated into 
the guidelines. 
In today's competitive economy, it is necessary to have ICT skills and to be digitally literate. Anyone 
who wants to survive in the marketplace is efficient and effective in their business and must know how 
to find, analyze, present, evaluate and use information that can help them gain an edge over the 
competition. Information literacy is a tool by which society as a whole can thrive. With it, society is 
transformed from an information society into a knowledge society. 
The use of informatics in nursing can significantly contribute to the development of the nursing 
profession in all its segments. ICT skills and digital literacy are becoming a necessary component in the 
education of nurses at all levels of education. Information and communication technology in nursing 
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integrates health care delivery, becoming a significant factor in health assessment, providing safe, high 
quality and patient-oriented care. 
 Knowledge, skills and competencies in the field of ICT skills and digital literacy permeate all aspects of 
nursing - clinical practice, administration, research and education, which require systematic and planned 
implementation in existing and future frameworks of nursing education and nursing practice. Digital 
literacy is necessary for clinical practice and administration, and for research and education. 
In the work through the three researches: observation and measurement, study of curricula and analysis 
of questionnaires, several conclusions were imposed: 

• the application of information and communication technology, i.e., ICT skills, really help nursing 
in their more efficient and effective work; the time required for administration is reduced in favor 
of the time devoted to the patient 

• ICT skills are also important when it is necessary to respond quickly and efficiently to 
management's requests for certain information; a digitally literate nurse and technician knows 
how to quickly (with the help of information and communication technology - how?) and with 
quality (what information?, where is it?) respond to the requirements of the management. 

• nurses and technicians in their education have learned basic ICT skills which, however, they do 
not know how to apply sufficiently in their daily work 

• digital literacy is studied in "traces" either as a separate subject or as interdisciplinary teaching 

• competences related to ICT skills and digital literacy (computer skills, knowledge of Office tools, 
Internet and e-mail, recognition of important information, their structuring in order to gain new 
knowledge, communication of information with others, searching databases - coming to 
knowledge () requires constant upgrading, i.e., lifelong learning. 

• in general hospitals an acceptable model of lifelong learning includes the following: online courses 
(so-called MOOC seminars, Massive On-line Open Courses) and occasional courses within 
hospitals that are tailored to the specific needs of nurses and technicians (instructions for use of 
integrated hospital information systems, telemedicine, etc.) 

• in their education at the secondary, higher and high levels, nurses and technicians are not 
sufficiently digitally literate 

• it is necessary to supplement the national guidelines for secondary and higher education with 
subjects related to digital literacy and to improve the curricula for subjects related to digital literacy 

• European guidelines do not include in the list of proposed subjects in the field of nursing subjects 
related to ICT skills and digital literacy and in this segment should be more precise 

• it is necessary to develop a standard for curricula in the field of high education,  
All of the above should serve to increase ICT skills and digital literacy in the area of the regulated health 
care profession. ICT skills and digital literacy are the foundation of creating a smart hospital that would 
be a learning organization. A smart hospital would respect the reality of the 21st century, new 
technologies such as: the Internet of Things, Big Data, the application of artificial intelligence in 
healthcare. Nurses and technicians who have ICT skills and are digitally literate find it easier to master 
new technologies and with their knowledge, skills and competencies enable the creation of a smart 
hospital. The smart hospital is part of a broader context - a smart city which in turn allows the information 
society to be transformed into a knowledge society. The contribution of this work is precisely in this - 
enabling the creation of a knowledge society. 
Due to the rapid development of technologies and new knowledge, the field of ICT skills and digital 
literacy is very dynamic. Therefore, it is necessary to continuously upgrade national guidelines and 
specific curricula related to ICT skills and digital literacy in order to follow new technologies. 
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Abstract 
Even though the synergy between science and practice present the major prerequisite of quality 
education of children, very often there is a discrepancy between those two fields. So, the main aim of 
this paper is to present some recent scientific contributions in the field of education in Croatia, as the 
attempts of reaching the needed synergy, led by research professors at the University of Rijeka. 
Scientific research entitled Connectedness to Nature, Organization of Free Time of Young School 
Children and Digital Technology, aims to determine the extent to which there is a connectedness to 
nature in children, their parents, and teachers. The aim of this research is also to answer the question 
of how modern educational processes in schools, the existing organization of free time and adequate 
application of digital technologies can encourage significant connectedness to nature of young school 
children as a basis for developing environmental sensitivity and sustainable development. Furthermore, 
despite the recognition of the importance of professional development there is a frequent occurrence of 
fragmented, insufficiently connected teachers’ professional development with curricula, as well as an 
inadequacy in relation to teachers’ needs, conditions, and opportunities. The aim of the second project 
is empirical research of students’ acquired competencies during their initial teacher education in basic 
areas of teacher competencies and gaining deeper insight into practitioners’ experiences and reflection 
on formal, nonformal, and informal learning opportunities and conditions for the realization of 
professional activities. Moreover, during the project related to teacher beliefs as determinants of self-
regulation and creativity of students in the STEM, project members noticed that lack of open-source 
instruments with freely available normative data is a significant problem hindering cross-sectional 
collaboration between practitioners and scientists. Therefore, one of the project goals is to deliver to 
teachers and educational experts in schools online instruments that are easy to use and provide 
interpretable results with open access normative data under development. Furthermore, in this review 
paper there are several scientific projects presented that are aimed at the empowering children’ well-
being. First one is the scientific project, and it is aimed to empirically validate the Ecological-dynamic 
model of transition, and the second one is the project aimed to better connect academics and 
educational practitioners from kindergartens and a primary school named: How to go to kindergarten 
and primary school tear-free? – Support for the socio-emotional well-being of children during transition 
and adaptation. The third one is the Erasmus+ KA3 project PROMEHS that is aimed to create and 
implement Curriculum for Mental Health in kindergartens and schools. Finally, this paper aims to present 
the project of developing the online courses at the University of Rijeka, specifically the new elective 
course and the first one of this kind in Croatia entitled "The psychology of child well-being". Additionally, 
the research includes theoretical approaches to representative Croatian and foreign picture books, as 
well as the approaches aimed at exploring possible ways of applying the picture book to the work with 
pre-school and elementary school-aged children. 

Keywords: Children’s well-being, Children’s literature, Connection with nature, Education, Online 
measure of self-regulated learning, Science, Transition, Teachers’ professional needs. 

1 INTRODUCTION 
Starting from the basic definition of science as a comprehensive way of understanding the world, and 
its explanation, understanding, prediction and control with a specific relationship to cognition that 
contains the principles of determinism, empiricism, parsimony and generality [1], it is equally positioned 
in all areas of human action and life. Thus, the various questions we ask ourselves within the framework 
of science are equally located within the basic preconditions of science that structure the scientific 
framework of thinking, which enables a continuous process of drafting research with a dynamic 
connection between scientific methods, theories and knowledge [2]. This enables the understanding of 
the phenomena that surround us and ourselves in the form of models or theories that can be tested, and 
it is precisely this critical attitude of science towards our own research that is something that is its 
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fundamental feature. It is therefore logical to expect that scientific thought is present in various fields of 
scientific action and relevant practice. But the question arises, is this really the case when it comes to 
education? Is there a developed scientific field of research-based education? Namely, although Elkind 
critically questioned and discussed 22 years ago the serious lack of advanced and quality educational 
research, as well as their possible reasons, the fact is that there has been no significant shift meanwhile. 
Namely, three key reasons whose significant impact on the current situation he explains in detail in his 
work are: rigid boundaries between certain scientific disciplines, imbalance between masculinization of 
research and feminization of teaching and educational work, and the legacy of the grandmasters 
(Thorndike, James, and Dewey) which does not account for the digitization of the educational process 
[3] are still clearly recognizable and dominant in education, regardless of cultural context. Namely, 
educational research is largely limited to the psychological perspective within educational psychology, 
which includes scientific interest in learning processes, motivation, personal variables in earning and 
teaching, student-teacher interaction, knowledge assessment, and self-regulation of learning [4]. In 
contrast, true science of education needs to be interdisciplinary. This requires the cooperative efforts of 
scientists from different scientific disciplines, practitioners as teachers specializing in teaching a certain 
profession (scientific branch), children, methodologists, pedagogues, psychologists and sociologists in 
accordance with the current requirements of spatial and temporal context, and racial and cultural values 
and customs. Working together, such teams could design testing educational programs and teaching 
methods that would be updated and developmentally appropriate [3]. In addition, Shavelson and Towne 
[5] pointed out that some research in the field of education lacks quality, which is found in other sciences 
such as neuroscience, medicine, neuroscience, or economics. On the other hand, the same authors cite 
suggestions for improving scientific research in education so that scientific methods are applied adapted 
to the specifics of such research [5]. Namely, research design alone does not make research scientific. 
Only if the basic scientific principles are met, i.e. if the research directly empirically answers the research 
question, is related to previous research and relevant theories, is competently conducted in context 
applying valid and reliable measures, with logical connections in interpreting the results, highly ethical, 
and designed to be available for scientific review, it could then be considered scientific [5]. Given the 
specifics of the teaching process, scientific methods need to be modified and extended to normative 
research methods as well as those related to interpretive paradigms - participatory but objective 
observation, role play, non-directive interviewing, episodes and descriptions [1]. The special value of 
scientific research in teaching is enabling education professionals to develop a solid knowledge base 
inherent in other professions and disciplines, which will provide teaching and education with the maturity 
and sense of progress that it now lacks. In addition, although the study programs of educators and 
teachers in Croatia reflect this much-needed interdisciplinarity, there are still a number of disagreements 
and open discourses about whether educators and teachers need research competencies? The latest 
setback even in relation to Elkind [3] and Shavelson and Towne [5] is the definition of the Croatian 
Qualifications Framework [6] and the vague definition of what the research competencies of educators 
and teachers are and how to develop them and in what kind of framework. Considering the current 
research focuses and efforts of researchers at the Faculty of Teacher Education in Rijeka, Croatia, 
within the existing discrepancy between educational practice, scientists and users, or children and 
students, the authors decided to critically review current research projects. Therefore, the paper 
presents the review of current research projects in educational science, as well as the opinion of 
practitioners who participated in an interactive lecture with the aim of critically questioning the quality of 
communication between practice and science, and the possibilities of achieving greater synergies in this 
area. 

2 METHODOLOGY AND AIM OF THE PAPER 
So, regarding the fact that even though the synergy between science and practice present the major 
prerequisite of quality education of children, very often there is a discrepancy between those two fields 
it is of outmost importance to critically approach to the research attempts in the field of education. The 
main aim of this paper is to review some of the contemporary scientific contributions in the field of 
education in Croatia, as the attempts of reaching the needed synergy, led by research professors at the 
University of Rijeka. Besides, since the workshop has been carried out with the practitioners on the 
same subjects, their opinions will be shortly presented in the paper. 
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3 CONNECTEDNESS TO NATURE, ORGANIZATION OF FREE TIME OF 
YOUNG SCHOOL CHILDREN AND DIGITAL TECHNOLOGY 

Connectedness to Nature, Organization of Free Time of Young School Children and Digital Technology 
is a scientific university project consisting of two teams of researchers from Croatia and Slovenia. The 
initial idea of the project was created on the idea of enabling learning outcomes in sustainable 
development curricula in both countries. This is especially significant in the context of the 
Comprehensive Curriculum Reform in Croatia (2019) which introduced the curriculum of the cross-
curricular theme of Sustainable development, as a compulsory curriculum in primary schools (Ministry 
of Education, Republic of Croatia, Decision no. NN 7/2019-152). Apart from the fact that such research 
has not yet been conducted in Croatia or Slovenia, numerous studies have shown significant links 
between the connectedness to nature and environmental sensitivity, positive attitudes and behaviour of 
children and adults. The connectedness to nature in numerous studies, both directly and indirectly, has 
been linked to a numerous of health benefits in both children and adults [7, 8, 9, 10, 11]. Related to this 
topic is the problem of the modern lifestyles of school children, which is most often reflected in their well-
being, healthy growth, optimal development, and the structure of their free time: lack or excessive 
structure of free time at home and school, but also digital technologies. Digital technologies, in addition 
to being a learning aid, are often considered a third member of the family [12, 13,14]. Digital technologies 
have significantly influenced all forms of communication, including especially forms of upbringing and 
education [15,16]. In this context the main goal and tasks of this research project are aimed at 
determining the connectedness to nature and the relationship between the structure of free time of 
young school children in school, but also digital technologies in school and in the family. The project 
itself is in the phase of realization of field research, on a sample of primary school pupils from 3-5. school 
class, their parents, and teachers. Three versions of the questionnaire were constructed for each group 
of participants, which refer to the examination of the connectedness to nature based on two scales: the 
scale “Connection to Nature index” by [17,18], longer and shorter version [17,18], and the second scale 
titled “Connectedness to Nature Scale” by [19,18]. The second part of the questionnaire on the structure 
of free time was constructed based on examining the basic activities of pupils in school, the selection of 
extracurricular activities, how they are realized outdoors, how they are conducted, the roles of teachers 
and parents in choosing activities, training in better management of such activities. The third part of the 
questionnaire, which deals with digital technologies, examines the use of modern digital tools for the 
purpose of learning and in pupils 'free time, and the role of parents and teachers in managing pupils' 
digital time in family and school. The last part of the questionnaire is intended to examine the content of 
learning in school and positive attitudes towards specific teaching contents, but also attitudes towards 
the environment and nature. An additional section in the questionnaire, intended only for teachers, 
examines their social competencies and training needs. The research starts during the month of May 
(2021) and ends in the fall. The notion of Connectedness to Nature is often associated with the notions 
of biophilia and biophobia. In this context, and as part of this research, was developed a computer 
application based on a combination of instruments used in previous research [20,21,22] that preliminarily 
investigates preschool children. The application was created as part of the final thesis of student Andrea 
Blagovčanin entitled Biophilia and biophobia (2021). In the computer application, children observe 
photos of plants, animals, and the environment, and in accordance with their experience of fear, 
sadness, happiness, or love, they assign an emoticon to each photo to express their feelings. After this 
preliminary research, application of the same research instrument (computer application) will follow on 
a sample of 1st and 2nd grade primary school pupils. What are the ultimate expectations of this science 
project? The expectations and hypotheses of this research are based on the view that it will be possible 
to determine the connection between the constructs of connectedness to nature, the structure of free 
time, and the use of digital technologies, by pupils, teachers, and parents. It is also expected that in 
addition to the validation of scales, other instruments designed for the purposes of this research, it will 
be possible to implement in further research that will include a larger sample of children, teachers, and 
parents. Ultimately, this research will result in the following results: important scientific knowledge on 
this issue, significant guidelines aimed at developing significant connectedness to nature as a basis for 
successful implementation of Education for Sustainable development curricula in schools; guidelines 
aimed at raising the quality of learning and teaching in schools and strengthening the role teachers and 
parents in improving the quality of children's free time in the family and school. 
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4 PROFESSIONAL DEVELOPMENT OF TEACHERS 
The project “Professional development needs, conditions, and learning opportunities of student-
teachers and in-service teachers” (uniri-pr-drustv-19-13) is oriented towards the empirical research of 
students’ acquired competencies during their initial teacher education in basic areas of teacher 
competencies (teaching planning, classroom management, communication, and cooperation with 
parents, transversal competencies for lifelong learning, with a special emphasis on critical, reflexive, 
and innovative thinking), and gaining deeper insight into practitioners’ experiences and reflection on 
formal, nonformal, and informal learning opportunities and conditions for the realization of professional 
activities. The applied quantitative and qualitative research approach will provide a deeper insight into 
student-teachers’ status and in-service teachers’ expectations about their professional development. 
While there is substantial literature on the professional development needs of teachers in relation to 
various factors arising from the dynamics of social change and the challenges they face in practice, 
there is still a lack of research in many aspects of this field. Empirical studies insufficiently explore, 
transfer, and integrate the knowledge gained by researching the competencies and experiences of 
students-future teachers and teacher practitioners. Teacher competencies are one of the determinants 
of orientation and readiness for lifelong learning, and self-assessment of professional competency is a 
kind of indicator of the quality of teacher education. Previous research [23] has shown that, in 
pedagogical/teacher education programs, there is too little emphasis on raising students’ awareness of 
important aspects of their future professional work and the development of competencies, especially in 
the mentioned areas. The research will provide a productive foundation for a comparative study. Few 
studies focus on the transversal competencies of students who receive too little attention in practice, 
and which are considered crucial for the implementation of both educational and social goals that are 
important for all individuals [24,25,26,27]. The experiences and reflections of teacher-practitioners on 
their learning opportunities and conditions are insufficiently researched. Increased reflexive discussions 
of teachers in a focus group will deepen the understanding of their perspective and contribute to new 
insights, research questions, and perspectives. In practice, too little attention is paid to approaches 
aimed at examining educational needs, educational conditions and educational opportunities, and there 
are no extensive studies on this issue in the scientific literature. Educational needs, conditions, and 
possibilities are prerequisites for the realization of professional development and valid curriculum 
planning of education and teachers’ professional development. Their identification and analysis are the 
basic premise of valid curriculum development in teacher education. Examination of professional, 
developmental, and educational needs is a highly promoted, yet insufficiently applied activity within the 
curriculum development, and it is most often the missing part [28]. One can often observe a one-sided 
methodological approach that characterizes the reliance on the subjective statements of individuals 
about the desires and preferences for certain contents, on the basis of which conclusions are made 
about educational needs. In such an approach, the existing contextual, educational conditions and 
opportunities on which the success of the learning and teaching process depends are neglected. 
Professional development does not take place in a vacuum; it is subject to constant change and it is 
important that it includes other elements in a broader context, which can also affect the quality and 
effectiveness of the professional development practice [29,30]. The findings will contribute to curricular 
changes aimed at improving the learning conditions and development of future teachers’ competencies 
throughout their university studies as well as gaining insight into in-service teachers’ professional 
development needs and activities. The research results will provide key guidelines for achieving the 
necessary changes, and we expect an improvement in the quality of teacher education programs and 
strengthening of the ties between initial education and teacher professional development. Quality 
examination of educational needs, conditions, and opportunities leads to the improvement of certain 
educational conditions and opportunities at the state, local/regional, and organizational level, which 
makes them more likely to be realized at the individual and organizational level and lead, we believe, to 
a greater satisfaction of teachers and students. 

5 CREATING OPEN ACCESS MEASURES OF SELF-REGULATED LEARNING 
WITH NORMATIVE DATA FOR TEACHERS AND PRACTITIONERS 

Scientific research projects tend to overemphasize the goal of creating new knowledge and 
underestimate the challenges of translating scientific findings to information and products readily 
available for practitioners that need them to advance their practice. This is particularly important for 
interdisciplinary education sciences projects that investigate the effects of teachers' beliefs on changes 
in approaches to teaching and the students' creativity, motivation, and self-regulated learning skill with 
full consideration of inclusive education of pupils with special needs [31,32]. With some previous 
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experience in translation and adaptation of well-being and resilience scale for children [33], in order to 
address this issue, specific goals were set up for the University of Rijeka project on teacher beliefs as 
determinants of self-regulation and creativity of students in the STEM field of education. One of the 
applied research goals was developing instruments and making them available in an easily accessible 
online format to practitioners and provide them with information about norms.  That would make 
developed measures available and helpful to practitioners and professionals in educational institutions, 
including teachers, as a valuable indicator of motivation, self-regulation of learning and creativity in 
teaching. The critical outcome of this project was a development of a digital platform with open access 
measures of self-regulation components of students learning paired with initial norms. The platform is 
accessible to experts in the educational process, giving them immediate feedback on the results of their 
students (currently only for students in primary schools). The digital platform enables professional 
associates and teachers to use developed instruments easily and automatically report the results and 
compare them with the norms for the nine scales measuring different components of self-regulated 
learning. Proof of concept for such online application can be found at the web address: https://glacial-
everglades-97143.herokuapp.com/  implementing open access measures of self-regulated learning 
presented in the book Motivation and Self-Regulated Learning Strategies: Theory, Measurement and 
Application [34]. Hopefully, such initiatives could help educational practitioners reduce the stress 
experienced by children in educational settings [35] and provide additional help to teachers during the 
challenging pandemic time while switching classes from classrooms to online teaching. During these 
tasking time, teachers, professional associates, children, and parents face significant challenges in 
motivating students and need to further encourage students' self-regulation of learning. 

6 SUPPORT FOR CHILDREN’S WELL-BEING WITH FOUR PROJECTS: 
TRANSITION PRACTICES, TESTING TRANSITION MODEL, PROMEHS AND 
NEW ONLINE COURSE 

University of Rijeka recognized the potential and decided to support four different but interrelated 
scientific and professional projects that are aimed to support children’s well-being. The first one started 
at the end of 2018. Is the scientific project aimed to empirically test the contemporary Ecological-
dynamic model of transition [36,37,38,39,40] named: Children's well-being in transition periods: the 
empirical validation of ecological-dynamic model. Besides, the aim of the project is it clearly define the 
significant correlates of transition from family home to kindergarten and from kindergarten or preschool 
to primary school. The early and preschool period is a very dynamic and intense period in the 
development of children given the significant number of changes which occur, that have a significant 
effect on the socio-emotional development and well-being of children. This is especially important when 
it comes to childhood transitions. Based on the results identified in this project, it will be possible to 
provide clear guidelines for ensuring the highest level of child well-being in transitions for children, 
parents, educators and professional associates. On representative samples of early children (transition 
from family home to kindergarten) and preschool age (transition from kindergarten/preschool to primary 
school), the following are investigated: intrapersonal factors of children (temperament, socio-emotional 
well-being, strength and difficulties, resilience), caregivers (personality, subjective well-being, resilience) 
and teacher (personality, subjective well-being, resilience); and interpersonal factors of 
children/caregivers and educators/environment (attachment, adaptation, relationship with caregiver, 
relationship with teacher, teaching methods in kindergarten or primary school, family-kindergarten-
school relationship, family relationships, relationship between kindergarten/school and local community, 
social values). This correlation research design will use a quantitative methodology with reliable 
measures, which will objectively present the perspective of children, parents, teachers and professional 
associates. The analysis of the collected data will achieve short-term goals (test the validity of the 
theoretical model and provide guidelines for achieving optimal transition in the early and preschool 
period) as well as long-term goals (prevention by strengthening children's mental health and increasing 
their lifelong psychological well-being). Research in kindergartens with young children (nursery) was 
conducted using surveys of educators, professional associates and parents, as well as interviews with 
children. Research in primary schools is conducted in the first and second grades (teachers, 
professional associates and children). So far, the project has produced 24 scientific papers, 23 
participation in conferences, 11 diploma theses, 3 books, organization of one conference, 20 activities 
within the popularization of science, the advancement of a doctoral student, and networking with foreign 
researchers. 

The second project is aimed at connecting science, practice and the local community, and it is a 
scientific-professional project within the program 27 neighborhoods-University Campus: "How to go to 
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kindergarten and primary school tear-free? – Support for socio-emotional well-being of children during 
transition and adaptation“ It lasted for two years, from January 1, 2019. to 31. December 2020. 
Childhood transitions and the way children adjust are a real challenge for both children and their parents, 
with the role of adults (parents, families) and educators (teachers, professional associates) being 
extremely important. Therefore, the aim of this project was to provide professional support to parents 
and children who are going through, who have passed and who will just go through a period of transition 
and adjustment in kindergarten and primary school. At the same time, starting from modern scientific 
and practical knowledge, the aim of the project was to strengthen the existing competencies of educators 
in working with children during the transition and adjustment, given that there are no similar professional 
development programs in our country. Finally, the basic goal of this project was to connect the academic 
community with practitioners in kindergartens and primary schools, and the local community. 
Associates-partners in this project were Kindergarten Đurđice and Elementary School Trsat. During two 
years, a large number of different activities were carried out: a program to support the social and 
emotional well-being of preschool children through 4 workshops with children; organization of an expert 
meeting for educators with the aim of strengthening their competencies during transitions; two 
participations with interactive lectures and workshops on two Rivers of Psychology in 2019. and 2020.; 
project presentations at domestic and international conferences; making posters and brochures; a play 
for children and parents, and an e-book [39] in which all project activities are presented in detail. 

PROMEHS is an international Erasmus + KA3 project with the basic goal of developing, implementing 
and evaluating the Curriculum for Mental Health of Children and Youth in Kindergartens, Primary and 
Secondary Schools, in order to strengthen the connection between science, practice and policy. The 
project leader is prof. Ilaria Grazzani from the University of Milan, Italy, and in addition to Croatia, 
universities from Greece, Latvia, Malta and Romania are included as partners. The project started in 
February 2019 and will run until February 2022. The curriculum was created jointly by scientists, 
practitioners and representatives of local communities, from these countries on the theoretical basis of 
socio-emotional learning, resilience and mental health. In the first year of the project and after the 
professional training, all partners participated in the development of manuals and additional materials 
for the implementation of the curriculum. At the end of 2020, according to the project schedule, an 
Opening National Conference was held in Croatia, as well as a series of meetings with the principals of 
those kindergartens and schools that expressed interest in joining the project. After that, the necessary 
trainings for educators were conducted. Manuals for educators and children, as well as guidelines for 
parents and policy makers, were printed at the end of 2020 and distributed together with working 
materials in 17 kindergartens and school in Primorje-Gorje County. Curriculum activities are have been 
implementing from January 18th this year, three supervision with teachers were held and the last one 
will be on June 2nd. Completion of the first phase is planned for the beginning of June 2021, when the 
post-evaluation of the curriculum will be conducted, and to announce training for involved educators of 
kindergartens and schools in the second phase of curriculum implementation, which is planned for 
September 2021. After getting the scientifically evaluated curriculum effects, it is planned to present 
them to policy makers in Croatia with the aim of its long-term implementation in schools [41] . 

Forth project is online course development project financed by the University of Rijeka: Psychology of 
child well-being, and its duration is from 19. May 2020 to 30. September 2021. The general goal of the 
course is to acquaint students with the goals and knowledge of child well-being psychology, and positive 
psychology as the youngest branch of psychology, aimed at strengthening and optimizing positive 
dimensions, and strengths and potentials in individuals, as a fundamental way to develop resilience, 
socio-emotional competencies and overall psychological well-being and mental health, both on an 
individual level and in working with children. Given that the basic prerequisite for strengthening the well-
being of children is to strengthen the well-being of professionals working with children, teaching will be 
aimed at acquiring competencies in this area in relation to themselves, their own growth and 
development, and in relation to the needs of working with children. The aim of the course is to provide 
contemporary knowledge in the field of Psychology of Child Well-being, which can provide a better 
quality of life, both for students themselves and within the application of this knowledge in working with 
preschool children [42]. It is performed on English language and it is intended for domestic students of 
the 4th year of Teacher Education, students of the 1st year of graduate study Early and Preschool 
Education, and students of the YUFE network (foreign students). Course content includes: introduction 
to the psychology of child well-being with historical view; positive states and positive emotions; positive 
thinking; positive qualities - human strength; well-being psychology: subjective well-being, adult well-
being, child well-being - development perspective; contemporary perspectives and a multifactorial 
approach to the study of children's well-being; positive motivation, positive relationships and positive 
institution, society, community; well-being psychology in an educational context; risk and protective 
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factors of psychological aspects of children's well-being; resilience of children and youth; socio-
emotional learning of children and youth; mental health of children and youth; preventive programs for 
strengthening the well-being of children and youth; and contemporary research and methodology of 
Psychology of child well-being. 

7 PRE-SCHOOL AND ELEMENTARY SCHOOL PICTURE BOOK 
The research includes a theoretical approach to representative Croatian and foreign picture books and 
their transpositions into other artistic forms, such as the theater for children and young people or the 
puppet theater, as well as a practical approach aimed at exploring possible ways of applying the picture 
book to the work with pre-school and elementary school-aged children. Based on the research results, 
the aim is to offer forms of application of picture books in the work with pre-school and elementary 
school-aged children. The starting point is the linguistic-communication educational area of the National 
Curriculum Framework for Pre-school Education and General Education and Secondary Education, 
whose fundamental purpose is to enable pupils to acquire knowledge, develop skills and abilities, and 
adopt values and attitudes that are closely connected to language, communication, and culture. This 
area also encompasses the development of readership interests as well as the need for media literacy 
content and a critical approach to different media and their contents. In this respect, the research will 
also include examinations of elementary school-aged pupils’ desire to read picture books, i.e., the 
experience of their transpositions into other artistic forms. Project aims in the area of work with early 
and pre-school-aged children are based on the aims set out in the National Curriculum of Early 
Childhood Education and Care, which include ensuring children’s wellbeing (personal, emotional, 
physical, educational, and social), children’s upbringing and learning, and competence development 
(the National Curriculum of Early Childhood Education and Care encourages the development of eight 
core competencies for lifelong learning). Picture books used in the pre-school institution are a means of 
achieving the stated goals of the National Curriculum of Early Childhood Education and Care. The 
implementation of a literary-theoretical analysis of representative examples of picture books is planned 
pictorial productions in diachronic and synchronic sequence with respect to visual and verbal discourse, 
based on contemporary scientific knowledge in the field of theory and the history of the picture book. As 
an essential, central moment of the pictorial form of artistic expression contemporary literary-theoretical 
cognitions emphasize the interaction of art (visual) and verbal dimensions. The meaning of the picture 
book is created in the interaction of textual and visual picture book levels, which is also the place of 
difference between a picture book and an illustrated book. As Barbara Bader writes: “The picture book 
is the text, the illustrations, and the whole design, it is production and commercial subject, social, cultural, 
and historical document, and finally, the child’s experience. As an art form it implies the interdependence 
of images and words, on the simultaneous stage of the two pages, as well as the drama of turning the 
pages.” [43, p.164] In working with children of early and preschool age, the picture book is also the first 
book as well as a toy. Reading to children from an early age, especially picture books, is associated 
with development communication and intercultural competences in children's mother tongues and 
foreign languages early and preschool and younger school age. Development of communication 
competencies at mother tongue and foreign languages of children of early and preschool age and 
students at younger school age is a significant learning outcome within the acquisition of educators or 
teachers competence in higher education study programs. It is therefore very important identify the 
factors that affect the level of quality of these competencies in the field of methodological and 
professional training of students for the future vocation educators and teachers. It is the educators and 
teachers who will one day prepare young people for a cultural plural society by developing their 
intercultural competencies which they are acquired by becoming aware of and deepening their 
knowledge of their own and other cultures. Research shows that preschool and early elementary school 
children develop attitudes according to “others” [44] it is therefore from the earliest days of life the child's 
need to create awareness of other cultures, understanding and respect for cultural diversity. The 
research team is composed of the teachers from the Faculty of Teacher Education in Rijeka as well as 
of the external associates – teachers from University of Rijeka, Pula and Zagreb. The participation of 
teachers is also planned in the work of the team class teaching of the Elementary School-SE San Nicolo 
as experts in practice. By gathering like this the composition of the team aims to achieve the promotion 
of the Faculty of Teacher Education, University of Rijeka, within the academic community and beyond, 
as an Institution committed to promoting these extremely important topics in contemporary society and 
communities. The picture book can be interpreted from different points of view (linguistic, stylistic, 
aesthetic, artistic, communicative, psychological, philosophical, and sociological) and thus it becomes a 
valuable subject of learning, but also a means of teaching. Previous research confirms the use of the 
picture book in regular, all - day and additional classes, in extended stays, as well as in school non-
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teaching hours. We hope that the results of our research will contribute to the further promotion of the 
application of the picture book in kindergarten and primary school. 

8 INTERACTIVE LECTURE AND WORKSHOP WITH TEACHERS AT RIVER OF 
PSYCHOLOGY IN RIJEKA, CROATIA 

The River of Psychology is an annual event held once a year in February and it is organized by 
psychologists in Rijeka. This year, the 10th Rijeka of Psychology was held, and also the 14th Week of 
psychology in Croatia. The goal of this event is to popularize psychology through free lectures, 
workshops, round tables and other activities (https://rijekapsihologije.uniri.hr/program). On February 19, 
2021, from 5 pm to 7 pm online on the Microsoft Teams, an interactive online lecture and workshop 
entitled Science in the Service of Education was held. Trying to respond well to the modern needs of 
education in Croatia, the lecture described the projects described in this paper. The purpose of this 
lecture, aimed at educators, teachers, students, psychologists, pedagogues and other similar 
professions, was to discuss with the participants the needs of the education system in our country in the 
context of science, and studies that could respond to these needs. We also discussed the challenges in 
cooperation between academics and educational practice and how to achieve greater synergy between 
them. A total of 45 participants from all over Croatia expressed satisfaction with this topic, the possibility 
of joint discussion and information on current scientific and professional project activities of UFRI. During 
the workshop, participants were asked two questions via a Mentimeter. When asked to what extent they 
think there is a synergy between science and practice in education, a total of 18 answered in a way that 
13 of them think that there is a moderate, two that there is little, two that there is a lot and one person 
who considers to exist completely. The second question related to their proposals for improving the 
relationship between science and educational practice was answered by 9 of them, and the largest 
number of answers was related to better communication, openness and cooperation. Other proposals 
were related to performing joint projects, proactivity of all participants, joint activities, creating of 
networking sites, workshops, doing trainings for personal development. The mutual conclusion was to 
organize more similar activities with the purpose of more quality networking between academics, 
educational practitioners and local community. 

9 CONCLUSION 
As presented, all project activities are interdisciplinary and open to critical discussion regarding their 
potential to enhance the educational practice. Even though they are focused on different research aims, 
what reflects the multidisciplinarity and complexity of educational processes, they are flexible adjusting 
to the actual needs from the educational practice. Therefore, we hope that these projects, with their 
various focuses will have a positive impact on the school-university initial teacher education partnership 
and contribute to strengthening of the collaboration, dialogue, and connection with practitioners. As 
pointed out in the work of Gutierrez and Kostogriz ([45], p. 478), “Good teaching and research are made 
better only through collaboration with practitioners.” Effective communication between scholars and 
practitioners encourages cooperation and innovation of educational activities. Improving communication 
and interaction between scholars and teachers will contribute to improvements in research, classrooms, 
and the community. 
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THE OUTCOMES DERIVED FROM PROJECT-BASED LEARNING 
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Abstract 
We acknowledge the importance of teaching innovation as a driver of motivation and interest of 
students and teachers, while it is useful to decrease the percentage of students with low academic 
achievement. In this article, we discuss how to foster teaching innovation in Applied Economics. To 
this end, we have aimed to implement Project-Based Learning (PrBL) in the subject Global and 
Spanish Political Economy. The subject has been taught during the first semester of the 2020/2021 
academic year. Throughout previous courses, we find two major problems: (i) it is difficult for 
professors in charge to coordinate and (ii) motivation of students at the beginning of the course is 
below its potentials. To overcome this problem, students did a country report during the whole 
semester and this fact allowed us to change to an exam with less theoretical contents. The impact of 
this teaching innovation has been assessed using a qualitative perspective provided by a survey taken 
by students. According to students´ perceptions and feelings, their motivation and attitude towards the 
subject has increased after doing the country report. We also find how grades are much better 
compared to previous academic years. Finally, we conclude that this experience of teaching 
innovation has impacted positively on attitudes and performance of students in the subject and, as a 
consequence, it may be considered as successful. However, there may be certain critical points for 
further reflection. 

Keywords: Applied Economics, Project-Based Learning, Country analysis, Teaching innovation, 
qualitative analysis. 

1 INTRODUCTION 
Since early times, academic scholars have found that learning curve decreases with time, and this fact 
is more prominent in the presence of traditional learning methodologies in the classroom with high 
prevalence of classroom explanations (e.g., [1], [2], [3]). As a consequence, academic literature has 
progressively shifted their attention to alternative teaching and learning methodologies, where multiple 
techniques have been developed. Among these alternative methodologies, we find Project-Based 
Learning (henceforth, PrBL) particularly relevant. This methodology extends Problem-based learning, 
which consists of the development of several problems during the course by students in an 
autonomous manner. In contrast, PrBL considers a more ambitious context, where students have to 
work on a project during the whole semester, which implies a considerable time extension in relation to 
tasks associated to problem-based learning. 

PrBL has been applied successfully to subjects of business and economics in higher education. ([4], 
[5], [6])., among others). The results point to several interesting implications for students´ learning, 
such as the development of key competences for students or also an increasing motivation that allows 
them to comply better with learning outcomes. Given this importance of PrBL to explain academic 
performance, it is convenient to extend its application to a growing number of disciplines, among which 
we can include those related to applied economics.  

In this work, we analyse the development of a PrBL iniciative in the context of a subject in the 
discipline in Applied Economics, in order to solve some problems in both students’ motivation and 
outcome, as well as coordination issues among professors. Our results show promising results, since 
the intervention was found to increase students’ motivation and interest in the subject, solved most of 
the coordination problems, and lead to improved outcomes. In addition, students reported a high level 
of satisfaction with the activity. 

The remainder of this paper is structured as follows. Section 2 outlines main problems detected during 
previous years, and the objectives we aimed to achieve with the PrBL iniciative, while section 3 
describes the development of the newly introduced approach. Finally, section 4 (Results) analyses the 
outcomes of the intervention regarding several selected performance indicators, and section 5 
concludes. 
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2 DETECTED PROBLEMS AND OBJECTIVES 
The subject “Global and Spanish Political Economy” is a quarterly subject that belongs to the second 
course of both the degree in Economics and the degree in Business Administration at Universidad 
Autónoma de Madrid. The general objective of the course focuses on the understanding of the global 
economy, with particular emphasis in the Spanish economy and the dynamics of European integration.  

Lessons take the form of both theoretical (50%) and practical (50%) sessions. The theoretical part of 
the subject rests on traditional master classes that combine elements from many economic disciplines, 
such as regional economics, political economics, industrial organization, international economics or 
economics of integration, among others. The practical side of the subject is mainly based on a set of 
problems regarding the computation and interpretation of main economic indicators in hypothetical 
contexts. With respect to the number of hours, the course includes 90 hours (9 ECTS) of actual 
classes during one semester, to which students should be expected to add at least an extra 135 hours 
or workload. In analysing the results of the teaching assessments in previous years, we detected 
several problems: 

1 A high level of absentism. Around 40% of the students do not reach an 80% threshold of 
attendance. 

2 An excessive teaching load - since the usual quarterly subject in Universidad Autónoma de 
Madrid has only 4.5 or 6 ECTS- and highly theoretical content. 

3 A high number of students enrolled in the course, usually more than 50. 
4 In the case of business students, motivation at the beginning of the subject tends to be low, as 

they do not find a direct link with areas related to the operational activity of the companies such 
as accounting, or marketing. 

5 Finally, the fact that the subject has tended to be divided in two parts (Global, and Spanish-
European Economics) taught by different professors, have created coordination problems, 
leading to worse teaching outcomes. 

In sight of them, our teaching innovation practice pursues the following objectives. First, we aim to 
promote collaboration and coordination among involved professors and the two main parts of the 
subject. In second place, our goal is to motivate students by the introduction of active education 
methodologies, that are also able to reduce the theoretical content of the subject, substituting it by 
competence-based activities. Particularly, we develop a Project-based learning (PBL) approach. 

3 INTRODUCTION OF A COUNTRY MACROECONOMIC REPORT AND 
CHANGE IN THE STRUCTURE OF THE EXAM 

To overcome the abovementioned problems, we decided to implement two major changes in the 
subject: 1) we introduced an activity based on the elaboration on a Report on the macroeconomic 
environment of a chosen country (Country Report); and 2) we modified the structure of the exam in a 
way that reduced the theoretical content, substituting it by parts that can only be solved with the skills 
developed during the elaboration of the report. 

Regarding the report, students are given detailed instructions at the beginning of the semester. In 
order to motivate them and help them finding a direct link to business activity, they are asked to place 
themselves in the following situation: 

“Suppose you are workers in a consultancy firm and one of your client is a government 
that request you the elaboration of a country report on the macroeconomic environment 
of their country, comparing it with other countries in order to detect possible strengths and 
weaknesses and being able to implement sound economic policies. Your work is to study 
basic macroeconomic imbalances, and the general functioning of the economy so that 
governments can take corrective actions that are able to stabilize their economies and 
promote growth”. 

For that purpose, students must form groups of four students. Each group should gather economic data 
about a chosen country in the world, preferably among the countries that exhibit a low to low-medium 
level of development according to World Bank, and compare it with the Spanish economy (a high-income 
economy), with the objective of explaining the main characteristics of those economies. That is, their 
production and growth model, the main traits of their international trade and international financial flows 
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(including balance of payments), a characterization of their labour markets, public sector (taxes and 
spending, deficit and debt), competitiveness and income distribution/inequality issues.  

The elaboration of the report is supported by sessions at the computer lab, in which students are 
guided through the selection and gathering of the relevant indicators for each of the parts, using 
official databases such as Eurostat, or those from International Monetary Fund or United Nations. The 
IT sessions are also accompanied by other more technical (but applied) ones in which the data is 
treated and the teacher provides assistance on interpreting the indicators and linking them with the 
theoretical contents of the subject (e.g. monetary and fiscal policy, etc.). 

Another major modification we introduce regards a change in the configuration of the exam to place 
more weight on the report. Particularly, 50% of the total mark is now dependent on questions directly 
linked to the skills developed by the elaboration of this report. For example, students can be asked to 
analyse the labor market of a given country, or their balance of payments. An interesting feature is that 
this type of exam can be adapted to online versions. When the exam is taken online and the students 
have a computer at their disposal, they can be requested to obtain the data themselves through the 
main databases and interpret them. If it is done in the classroom, without computer, data must be 
provided by the professor. In addition, and interestingly, both these changes require the coordination 
of the professors, since it is applied to both parts of the subject and students must deliver a unique 
report that should combine knowledge acquired in both parts. 

Finally, in order to develop their oral presentation skills, students must present their work in the 
classroom, as well with the main conclusions, and they are discussed with the rest of students. 

4 RESULTS 
For the purpose of analysing the impact of the intervention, we rely on two different sources of data from 
the course 2020-2021: a survey that was distributed at the beginning of the academic course and 
responded by 17 students; and another one with information taken the last day of class, which includes 48 
students (more than 50% of them). In addition, we employ information on students’ marks from both 2020-
2021 and 2019-2020. As to interpret the impact of the teaching innovation on student’s performance and 
motivation we employ three main indicators: 1) Self-reported interest and motivation on the content of the 
subject, 2) student’s assessment on the activity of the Country report, and 3) students’ marks. 

In order to assess students’ interest and motivation on the contents of the subject, students were 
asked “which is your initial level of motivation to learn the contents of the subject?” at the beginning of 
the course, and “report your initial/final level of interest and motivation on the contents of the subject”, 
for which they had to answer using a scale of 0-10. 

Figure 1 shows students’ responses to both questions. As it can be observed, despite the low 
expectations of the students, their self-reported motivation is substantially higher at the end of the 
course. While at the beginning of the semester, most students reported a level of motivation of 4 or 
below, at the end of the subject self-reported motivation is skewed towards the right. It should be noted 
that the subject has historically been highly theoretical, and as we mentioned before, it has a higher 
teaching load than other subjects, so it is usual that students initially come with low expectations. 

 
Note: Responses range from 0 (minimum interest and motivation) al 10, maximum degree 

Figure 1. Degree of motivation and interest for the subject at the beginning and end of the semester, fall 
semester of 2020-2021. Source: Own elaboration.  
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Moreover, when asked about their satisfaction with the country report group activity, students show 
similar levels of satisfaction.  A 42% of the students assess the activity with a 5 out of 5, 33% chose 4, 
while only a 25% responded 3. None of the students gave an answer below 3. Results are reported in 
Figure 2 below.   

 
Note: Students had to respond on a Liker scale of 0-5, being 0 not satisfied at all, and 5 extremely satisfied. 

Figure 2. Students´ assessment of the activity involving the elaboration of a country report, fall semester 
2020/2021. Source: Own elaboration.  

Finally, we analyse students´ marks, comparing them with the ones obtained in the previous course 
(2019-2020). Figure 3 shows the distribution of the marks in both years.  It should first be explained 
that in Spain marks are usually given on a scale from 0 to 10. Getting a mark of between 0 and 5 
implies failing the subject, 5 to 7 means that the student passed it but without any distinction. 7 to 9 is 
already a notable mark, and 9 implies passing the subject with distinction. Getting a “cum Laude” is 
the most remarkable distinction, reserved to a maximum of 5% of the students. 

 
Figure 3. Students’ distribution of marks, for both 2019/2020 and 2020/2021 fall semesters, same subject. 

Source: Own elaboration.  
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increases, while the number of people that gets a mark from 5 to 7, roughly passing the subject, is 
decreased. 

5 CONCLUSIONS 
In this work, we describe the implementation of a PrBL approach in a subject of the area of Applied 
Economics. The subject, “Global and Spanish Political Economy” displayed some previous problems, 
such as high levels of absentism, a highly theoretical content that demotivated students, and lack of 
coordination among teachers. 

Our results seem to suggest that our intervention had a very positive impact. First, we find that 
students self-reported motivation significantly increases from the beginning to the end of the course. In 
addition, students show high levels of satisfaction with the activity, and they get significantly higher 
marks that in previous years. These results altogether point to the PrBL approach having been 
successful in achieving the intended objectives. 

Of course, we want to acknowledge that these results should be taken with caution. First, we would 
like to be able to rely on data from other groups and years, in order to make a more thorough 
comparison. In addition, the analysis would benefit from a more experimental design, that would allow 
us to randomize the intervention among groups with similar characteristics that did, and did not, 
develop the approach. We indeed believe it poses an interesting line for future research. 
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Abstract  
Some studies have shown that introduction of the gender perspective during the educational stage is a 
key factor in promoting gender equality. This research aims to estimate gender awareness of university 
students in Cartagena de Indias (Colombia) as well as the contribution of the university in understanding 
gender inequalities. In addition, we also contrast similarities and differences among fields of study. The 
research methodology is based on a sample of 262 students from four undergraduate programs in social 
sciences of that University. We have used quantitative techniques to analyse the information, mainly 
contingency tables. 

Preliminary results show that, before entering university, students had received information on gender 
and feminist values mainly from their family, friends and their personal inquiry (such as feminist 
readings) but we observed less influence from the educational system than it would have been desirable. 
The data analysis also shows that, during their university stage, students improved their perception of 
gender issues. This change was mainly due to the approach introduced by some teachers in their 
subjects and to the complementary training in gender, through seminars and research hotbeds, offered 
by the University of Cartagena. However, in the opinion of students, the role of the university is still 
insufficient. 

Keywords: Gender Perspective, Higher Education, Gender Awareness, Colombia. 

1 INTRODUCTION 
Gender is the result of the influence of social rules and patterns on the behaviour of men and women. 
These gender patterns are expressed through stereotypes, the latter understood as preconceived 
generalizations on the characteristics, responsibilities and behaviour assigned to each sex, which shape 
identities and power relations and, in short, determine the position that each gender occupies in society 
[1], [2], [3]. This identity construction process starts in the family unit and is influenced by a complex 
network of social, educational, religious and political institutions which articulate the system of codes 
attributable to each gender and contribute to maintaining the hierarchies of power and positions of 
inequality [4], [5]. However, Gender perspective is not static concept instead depends on the culture and 
learnings along the life. In this sense, it can be affirming formal education is one of the main actors that 
participate in the construction of the gender stereotypes and identities [6]. Thus, the role of primary and 
secondary education has been widely analysed however, less papers have been found in the field of 
higher education. In this research, we aim to contribute to the existing literature in higher education by 
empirically analysing the influence of the introduction of gender perspective on support for gender 
egalitarianism belief in the Colombian university students, specifically from Cartagena of Indias 
students. We also explore to what extent these influences differ among fields of studies. 

In general, the public policies support different family patterns, and thus different values regarding 
gender roles, which are likely to affect people’s perspectives actively or passively. As we have already 
commented, education policy is a powerful tool for changing the societal attitudes and values to prevent 
the reproduction of gender stereotypes. Based on this, the implementation of gender mainstreaming 
policies in the educational system contribute to establishing a new cultural framework and influence the 
beliefs about what is or should be normal [5]. Hence, the importance of introducing the gender 
perspective into academic curricula and teaching practice. This perspective offers students learning and 
critical reflection tools, enables gender roles to be questioned and introduces the foundations for a 
structural transformation [7], [8], [9], [10]. As regards in university studies, it moreover focuses on the 
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subsequent professional ethics and the reproduction of the traditional pattern of roles in the workplace 
and, of course, in daily life. 

From this point of view, a significant part of gender studies developed in the university sphere are 
focalised in reveal the “androcentric” approach implicit in the treatment of educational curricula and 
teaching materials (for example, [11], [8]). Some researchers also analyse the incidence of various 
teaching experiences on gender perception and inequalities (for example, [7], [9]). Finally, other studies 
address the degree of gender awareness of university students, although most of them are focused o 
on Education and Health Sciences bachelor’s degrees (for example, [11], [12], [13]. Despite the diversity 
of approaches and methodologies, most analyses incorporate common elements of reflection related 
on the bias existing between the legislation and its implementation, the institutional resistance, the 
consequences of the prevalence of gender biases and the need to introduce the gender perspective in 
the development of teaching and curricula. 

2 METHODOLOGY 
This research is based on a study performed on various Social Sciences and Humanities bachelor’s 
degrees in the university of Cartagena de Indias (Colombia) with the aim of analyzing the factors 
associated with the evolution or improvement of the gender perspectives of students during their time 
at university.  

In the first step, we analyzed the syllabuses and the mechanisms to introduce the gender perspective 
in The Social Science and Humanities Faculty. Later, the perceptions were appraised of students 
through a survey carried out was voluntary and consisted of 20 questions. Following the literature, 
students were asked about their personal and social and family characteristics, their perception of 
various aspects related to gender, such as stereotypes and social roles, and they were also asked about 
their academic education, gender knowledge and their assessment of gender perspective implemented 
by their university. 

The survey was undertaken between October 2018 and March 2019 on the bachelor’s degrees in 
Business Administration and Management, Economics, History and Social Work of the University of 
Cartagena de Indias. The Google Forms app was used to facilitate the use of mobile devices and the 
collection of the information. The sample is composed of 262 students, approximately 60% of the target 
population of the degrees analyzed.  60% were women and 40% men.  

3 RESULTS 
The analysis of the academic curricula shows the introduction of compulsory subjects of a humanist 
nature all of the bachelors analysed, which form adequate training spaces to introduce the gender 
perspective from a cross-disciplinary perspective. The first years of the bachelor’s degrees in Economics 
and Business Administration have the subjects Humanities and Ethics and Values. On Social Work, 
subject’s standouts such as Culture and Daily Life, Civic-Citizenship Ethics and Social Work and Family, 
in addition to numerous seminars and workshops which can incorporate this perspective. In History, part 
of the teaching staff introduces gender through the subjects Historiography of Colombia and of the 
Caribbean and in the thematic seminars linked to the syllabus. The University of Cartagena moreover 
has the so-called hotbeds of research, which constitute an extracurricular training strategy which allows 
students to be linked to the university’s research groups and lines. In this respect, the Faculty of Social 
and Human Sciences has the Family, Masculinities and Femininities hotbed, which opens the door to 
the participation of students interested in these issues. 

According to survey data, more than 75% of the University of Cartagena students indicated low gender 
perspective before their university entry (Table 1). They also considered that the inputs outside 
educations system, especially the family, the friends and feminist readings had notably influenced in 
their previous perceptions and positionings (Table 2).  
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Table 1. Gender perspective before university entry. 

 
  Source: Own Elaboration 

Table 2. Gender perspective: Influencing factors. 

 
  Source: Own Elaboration 

Table 1: Gender Perpecteve before university entry.
1 Very low 2 3 4 5 6 7  Very  high Total 

UNIVERSIDAD of 24,41% 14,96% 14,96% 18,11% 5,51% 10,24% 11,81% 100,00%
Cartagena 24,41% 14,96% 14,96% 18,11% 5,51% 10,24% 11,81% 100,00%

Business and Management 20,59% 14,71% 11,76% 11,76% 2,94% 20,59% 17,65% 100,00%
Female 28,57% 14,29% 7,14% 7,14% 7,14% 35,71% 0,00% 100,00%
Male 15,00% 15,00% 15,00% 15,00% 0,00% 10,00% 30,00% 100,00%

Economics 5,41% 24,32% 29,73% 16,22% 8,11% 5,41% 10,81% 100,00%
Female 6,67% 20,00% 20,00% 13,33% 13,33% 6,67% 20,00% 100,00%
Male 4,55% 27,27% 36,36% 18,18% 4,55% 4,55% 4,55% 100,00%

History 41,18% 11,76% 8,82% 17,65% 2,94% 8,82% 8,82% 100,00%
Female 38,10% 14,29% 0,00% 23,81% 4,76% 4,76% 14,29% 100,00%
Male 46,15% 7,69% 23,08% 7,69% 0,00% 15,38% 0,00% 100,00%

Social Work 36,36% 4,55% 4,55% 31,82% 9,09% 4,55% 9,09% 100,00%
Female 31,58% 5,26% 5,26% 36,84% 10,53% 5,26% 5,26% 100,00%
Male 66,67% 0,00% 0,00% 0,00% 0,00% 0,00% 33,33% 100,00%

Total 24,41% 14,96% 14,96% 18,11% 5,51% 10,24% 11,81% 100,00%

Table 1: Gender Perpecteve before university entry.
1 Very low 2 3 4 5 6 7  Very  high Total 

UNIVERSIDAD of 24,41% 14,96% 14,96% 18,11% 5,51% 10,24% 11,81% 100,00%
Cartagena 24,41% 14,96% 14,96% 18,11% 5,51% 10,24% 11,81% 100,00%

Business and Management 20,59% 14,71% 11,76% 11,76% 2,94% 20,59% 17,65% 100,00%
Female 28,57% 14,29% 7,14% 7,14% 7,14% 35,71% 0,00% 100,00%
Male 15,00% 15,00% 15,00% 15,00% 0,00% 10,00% 30,00% 100,00%

Economics 5,41% 24,32% 29,73% 16,22% 8,11% 5,41% 10,81% 100,00%
Female 6,67% 20,00% 20,00% 13,33% 13,33% 6,67% 20,00% 100,00%
Male 4,55% 27,27% 36,36% 18,18% 4,55% 4,55% 4,55% 100,00%

History 41,18% 11,76% 8,82% 17,65% 2,94% 8,82% 8,82% 100,00%
Female 38,10% 14,29% 0,00% 23,81% 4,76% 4,76% 14,29% 100,00%
Male 46,15% 7,69% 23,08% 7,69% 0,00% 15,38% 0,00% 100,00%

Social Work 36,36% 4,55% 4,55% 31,82% 9,09% 4,55% 9,09% 100,00%
Female 31,58% 5,26% 5,26% 36,84% 10,53% 5,26% 5,26% 100,00%
Male 66,67% 0,00% 0,00% 0,00% 0,00% 0,00% 33,33% 100,00%

Total 24,41% 14,96% 14,96% 18,11% 5,51% 10,24% 11,81% 100,00%

Table 2: Gender perspective . Influencing factors

INFLUENCING FACTORS
high influence (1) Regular (2) low influence (3) Total 

FAMILLY 58,77% 16,67% 24,56% 100,00%
Female 55,88% 14,71% 29,41% 100,00%
Male 63,04% 19,57% 17,39% 100,00%

Total 58,77% 16,67% 24,56% 100,00%

 ()
1 2 3 Total 

  EDUCATIONAL SYSTEM 35,56% 35,56% 28,89% 100,00%
Female 38,10% 36,51% 25,40% 100,00%
Male 29,63% 33,33% 37,04% 100,00%

Total 35,56% 35,56% 28,89% 100,00%

 ()
1 2 3 Total 

FRIENSHIP 34,00% 34,00% 32,00% 100,00%
Female 34,43% 29,51% 36,07% 100,00%
Male 33,33% 41,03% 25,64% 100,00%

Total 34,00% 34,00% 32,00% 100,00%

 ()
1 2 3 Total 

POLITICAL ACTIVISM 26,67% 35,56% 37,78% 100,00%
Female 24,24% 36,36% 39,39% 100,00%
Male 33,33% 33,33% 33,33% 100,00%

Total 26,67% 35,56% 37,78% 100,00%

()
1 2 3 Total 

MEDIA 28,41% 37,50% 34,09% 100,00%
Female 23,44% 43,75% 32,81% 100,00%
Male 41,67% 20,83% 37,50% 100,00%

Total 28,41% 37,50% 34,09% 100,00%

()
1 2 3 Total 

FEMINIST READING 35,45% 39,09% 25,45% 100,00%
FEmale 40,79% 43,42% 15,79% 100,00%
Male 23,53% 29,41% 47,06% 100,00%

Total 35,45% 39,09% 25,45% 100,00%
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On the other hand, the results also show that the 67,36% of students improve their perspective after 
having been exposed to gender training inputs during their university stage. These results are consistent 
with [7], [8], [9], [10]. The greater importance of cross-disciplinary rather than specific subject training is 
moreover introduced (Table 3 and Table 4). We can also observe significant differences among students 
in History and Social Work and students of Business and Economics (Table 3 and Table 4). Students 
belonging to the first two degrees show a greater change in their perceptions of gender. 

Table 3. Improvement of gender perspective during university stage. 

 No Yes Total  
Business and Management 43,24% 56,76% 100,00% 

Female 50,00% 50,00% 100,00% 
Male 38,10% 61,90% 100,00% 

Economics 35,71% 64,29% 100,00% 
Female 41,18% 58,82% 100,00% 
Male 32,00% 68,00% 100,00% 

History 28,21% 71,79% 100,00% 
Female 41,67% 58,33% 100,00% 
Male 6,67% 93,33% 100,00% 

Social Work 19,23% 80,77% 100,00% 
Female 18,18% 81,82% 100,00% 
Male 25,00% 75,00% 100,00% 

Total  32,64% 67,36% 100,00% 
  Source: Own Elaboration 

Table 4. Relevance of the University of Cartagena. 

 
  Source: Own Elaboration 

The teacher's perspective and teaching methods such as seminars were considered relevant methods 
for gender training (Table 5). Research also reveals that integrating the student as an active participant 
in research hotbeds has been positive. 

Table 5. Types of gender formation. 

 
  Source: Own Elaboration 

Finally, students considered that gender issues are still insufficient in their university (Table 6) and, as 
a consequence, these issues should be integrated with more emphasis in the curriculum and teaching 
practice. 

Table 4: Rellevance of The Universtiy of Cartagena
1 Low Relevance 2 3 4 5 6 7 High Relevance Total 

UNIVERSIDAD de 6,45% 8,60% 6,45% 17,20% 9,68% 17,20% 34,41% 100,00%
Cartagena 6,45% 8,60% 6,45% 17,20% 9,68% 17,20% 34,41% 100,00%

Business and Management 4,76% 19,05% 0,00% 28,57% 14,29% 23,81% 9,52% 100,00%
Economics 12,00% 16,00% 16,00% 16,00% 12,00% 4,00% 24,00% 100,00%
History 7,41% 0,00% 0,00% 14,81% 7,41% 25,93% 44,44% 100,00%
Social Work 0,00% 0,00% 10,00% 10,00% 5,00% 15,00% 60,00% 100,00%

Total 6,45% 8,60% 6,45% 17,20% 9,68% 17,20% 34,41% 100,00%

Table 4: Rellevance of The Universtiy of Cartagena
1 Low Relevance 2 3 4 5 6 7 High Relevance Total 

UNIVERSIDAD de 6,45% 8,60% 6,45% 17,20% 9,68% 17,20% 34,41% 100,00%
Cartagena 6,45% 8,60% 6,45% 17,20% 9,68% 17,20% 34,41% 100,00%

Business and Management 4,76% 19,05% 0,00% 28,57% 14,29% 23,81% 9,52% 100,00%
Economics 12,00% 16,00% 16,00% 16,00% 12,00% 4,00% 24,00% 100,00%
History 7,41% 0,00% 0,00% 14,81% 7,41% 25,93% 44,44% 100,00%
Social Work 0,00% 0,00% 10,00% 10,00% 5,00% 15,00% 60,00% 100,00%

Total 6,45% 8,60% 6,45% 17,20% 9,68% 17,20% 34,41% 100,00%

Table 5:  Types of Gender Formation
Specific subject Seminars/ConferenceTeacher Perspective

Business and Managment (UC) 18,75% 50,00% 31,25%
Economics (UC) 9,09% 72,73% 18,18%
History (UC) 22,58% 51,61% 25,81%
Social Work (UC) 15,00% 50,00% 35,00%

Total general 17,95% 53,84% 28,21%
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Table 6. Has the university’s gender training been enough? 

 
   Source: Own Elaboration 

4 CONCLUSIONS 
In the present study, we aimed to answer the question if the introduction of gender perspective during 
university stage contributes the improvement of gender sensitive. The studies show that the gender 
awareness is a strong support for gender egalitarianism. Using data from 262 students of University of 
Cartagena of Indias, we showed that the gender training contributed to improve gender awareness. We 
empirically analysed the influence of the type of formation and the contribution of the University. The 
results indicate that the improvement of the students of the University of Cartagena of Indias concerning 
gender topics were relatively high. They also indicate that these outcomes are achieved by introducing 
gender issues in subjects and engaging students in seminars and research hotbeds. The approach 
introduced for some teachers in their subjects has also been relevant. However, we have identified that 
students considerer the university contribution in that subject insufficient. In this respect, we can 
conclude clearly in the need for exploring and reflecting about the gender university policies 
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Abstract 
Student’s Internships in companies play an important role from a three points of view: training 
experience, approach to the reality of companies and labour market and prelude to the student’s 
professional career. The level of satisfaction achieved in these three aspects shows the success of the 
internships as part of the training of university graduates. In this paper we analyse the satisfaction of 
undergraduate students of Economics, Business and Law at the University of Barcelona with internships 
in companies. A survey has been carried out among the students who have carried out internships, with 
questions aimed at evaluating the improvement of skills, as well as on their professional orientation. 
This survey had 200 responses. The analysis of this survey using descriptive statistics and a regression 
model provides results of satisfaction of students through the improvement of student competencies that 
otherwise cannot be achieved at the University. These results allow us to observe improvement in the 
three aspects mentioned above. Students find internships convenient; they have improved learning and 
management skills. Furthermore, motivation in internships in companies has been an important element 
of its success in employability. Satisfaction of students with internships is high, and employability of 
graduates that carry out internships increase, according with this results. There is no appreciable gender 
bias in the estimation results. 
Keywords: Internships, satisfaction, competences, suitability, motivation. 

1 INTRODUCTION 
The mismatches between supply and demand in the labour market in recent decades focus attention 
on the analysis of labour insertion, particularly in the skills of graduates and the requirements of 
employers [1]. Studies on these imbalances have focused on analysing the factors that could determine 
a better employability of university graduates, that is, the factors that make possible for someone to get 
a job, keep it and, eventually, find an alternative job [2]. In this sense, the analysis of the attributes that 
can complete the training of university graduates is increasingly interesting, both for students [3], [4], 
[5], [2] and [6], as well as for employers [7], [8], [9], [10], [11]. Even universities consider that it is 
convenient to analyze the transit of graduates from the university to the job market, because good job 
placement increases the prestige of the institution in the eyes of future students [4]. 

2 THEORETICAL FRAMEWORK 
The research has been oriented towards attributes that allow access to a job with better training and 
employability conditions. [12] define employability as the set of attributes that allow a graduate to obtain 
a job according to their level of education, stay in that job and even later obtain another. It's about 
academic knowledge; personal skills or competencies, such as communication skills, teamwork, 
analysis and synthesis, problem solving, decision-making, initiative and creativity, or organization; 
Professional job skills that can only be acquired in an environment of close proximity to others, such as 
professional language, social skills, or habits and routines [13], [14], [7], [5] and, finally, the ability to 
reflect on one's profession. In short, the acquisition of these competences implies advancing knowledge 
by knowing how to do or have the ability or think like a professional [3], [15], [16], [11], [17]. Thus, these 
employability attributes correspond to the competences generally expressed by various authors [12], 
[18], [5]. The higher the level reached by the students in these attributes, the greater their satisfaction 
with the academic training at the university and the greater their employability. 

Business internships or work-based learning experiences are closely related to employability and 
satisfaction of students with their competences acquired. Internships have become increasingly 
important in higher education, before starting a career and entering the labor market [13], [14], [15]. The 
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way in which students take advantage of the practices shows the relevance of the practices as factors 
of employability, so that the overall satisfaction of students with the practices is a measure of the 
achievement of their level of employability. 

We adopted the classification of nine competencies, as well as other complementary items, in a survey 
sent to undergraduate students who have carried out internships in companies, in order to know their 
opinion about the internships. In this way we analyse the determinants of satisfaction with internships, 
that is, of the achievement of employability, through the main competences acquired in internships.  

First, we expose the methodological aspects and analyse the sample, then, we analyse the results of 
the sample and the regression analysis, and finally we explain the main conclusions of the study. 

3 ANALYSIS AND METHODOLOGY 
The University of Barcelona’s internships are undertaken through agreements signed by each faculty 
which follows the rules in force. In this context, the internships of the Economics and Business and Law 
faculties are optional and represent training projects which form part of the graduate’s curriculum. They 
are undertaken simultaneously with the studies and last between 150 and 450 hours. Although it is not 
compulsory, the student usually receives a small remuneration. 

The quantitative analysis was performed by means of a voluntary online survey, sent to the students on 
completing their internship, during the academic year 2018-2019. The survey was responded by 206 
students (23% of total students in internships), 52% females and 48% males; in ages between 19 and 
26. The survey (Appendix 1) asked them about three main aspects covered by the items of the survey:  

• Suitability of internships, that is, match between level of training and requirement of internship. 
• Motivation for undertaking the internship. Although it has not been introduced in previous studies1, 

we consider to be important, in so far as the internships are optional, which can determine more 
proactive behaviour by the students who undertake them:  
o as career guidance (MOTI1),  
o as an opportunity to access the labour market (MOTI2),  
o to obtain income (MOTI3) and  
o to complete their training (MOTI4).  

• Performance of internships and relationship between internships and topics and subjects of study:  
o correspondence between tasks performed and scheduled (AJUST),  
o possibility of applying the knowledge acquired (APKNO),  
o satisfaction with the supervision by the company tutor (SATEM),  
o whether they would recommend the internship undertaken (RECOM),  
o satisfaction with the academic supervision (SatSegui) and  
o adjustment between level of training and tasks foreseen in the internship.  

In particular, the application of the knowledge acquired is a novel element which contributes elements 
allowing the functioning of the internship to be assessed from the perspective of the training project 
(Felicio et al., 2019).  

• Perception of the role of the internship in the development of their learning competencies, 
professionalization and reflection on maturity. This aspect consists of nine competencies:  

o Oral and written communication (COMUN),  
o fluency on using professional language (FLUEN),  
o teamwork (TEAMW),  
o analysis and synthesis capacity (ANALY),  
o problem-solving capacity (PRSOL),  

 
1 In [19], authors take motivation into account, but from a different perspective: the motivation for learning 
resulting from undertaking the internship. 
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o decision-making capacity (DECMA),  
o organisation and management capacity (ORGAN),  
o professional learning capacity (LEARN) and  
o reflection on their professional future (REFLEX). This is a key aspect in the analysis of 

employability, from the perspective of both supply (students) and demand (employers).  
• Overall satisfaction of internships, this means employability from the point of view of students. 

Thus, from the point of view of students, employability is considered as their satisfaction with the 
internships. 

4 DESCRIPTION OF THE SAMPLE AND DESCRIPTIVE ANALYSIS. 
Descriptive statistical analysis and regression of the variables obtained from the survey were used. In 
the first case, results have been obtained on the behaviour of the most relevant variables of 
competencies, motivation and suitability of the practices. In the second case, all the variables obtained 
in the survey are descriptively analysed. 

First, we analyse the suitability of the practices through the match between the level of knowledge and 
skills required for the activity and the level of general training of the university students, the performed 
tasks and the developed skills in internships. 

As shown in chart 1, a third of the practices have exactly the level immediately assumable by the 
students, or 49.5%, if grades 4 to 6. On the contrary, more than 30% of the practices are considered 
higher requirement, while 20% are considered lower requirement than the students' level. Consequently, 
we can conclude that, in general, the level of training required by the internships is slightly above the 
level of training of the students, which is common in internships, because activity in the company is 
different from activity in the classroom and students are faced with tasks that they have not done before.  

 
0 = below the level of training; 10 = above the level of training 
Source: compiled by authors based on data from survey 
Figure 1. Suitability of the practices to the level of general university training. 

In addition, the correspondence between scheduled tasks and those performed has been high, as chart 
2 shows us. 
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Source: compiled by authors based on data from survey 
Figure 2. Correspondence between scheduled and performed tasks (in %). 

Finally, chart 3 shows the extent to which students have been able to apply the knowledge acquired in 
their studies to internships in companies; as we can see, around two thirds of the students considered 
that they have been able to develop in a high level their capacities in the internships. 

 
Source: compiled by authors based on data from survey 

Figure 3. Ability to develop the skills and knowledge by students in internships (in %). 

As a result, the overall satisfaction of the students with the internships is high, as shown in chart 4; more 
than 83% of the responses consider that the satisfaction with the internships is at least 7 out of 10. If 
satisfaction with the internships is considered the item that synthesizes the concept of employability, we 
can conclude that global employability is high, according to the opinion of the students, as observed in 
chart 2. 
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0 means total dissatisfaction; 10 means total satisfaction 
Source: compiled by authors based on data from survey 

Figure 4. Overall satisfaction with internships. 

Furthermore, we have analysed the relationship between the variables obtained in the survey and the 
general satisfaction of the students with the internships. Table 1 summarises the behaviour of all the items 
on the survey. They all have a high average rating, indicating high satisfaction of the students with the 
internships undertaken (Chart 4), associated with a high professional suitability of the allocation of the 
internships by field of study or bachelor’s degree studied. 
The high rating of the items, in addition to the asymmetry coefficient values (table 1), likewise shows a 
clear asymmetry in all the items, meaning that the distribution is far from normal. 

Table 1. Description of the behaviour of all items in the survey (in capital letters the significant variables of 
the model, see appendices). 

  Average Mode Deviation 
COMPETENCES    

FLUEN 7,55 10 2,44 
TEAMW 7,65 10 2,71 
COMUN 7,86 10 2,38 
LEARN 8,11 10 2,45 
REFLE 7,9 10 2,23 
ANALY 7,72 10 2,25 
PRSOL 7,98 10 2,17 
DECMA 7,16 10 2,59 
ORGAN 7,94 10 2,38 

SUITABILITY    
RECOM 8,21 10 2,55 
SATEM 8,14 10 2,68 
APKNO 7,57 10 2,48 
AJUST 6,2 7 2,7 

MOTIVATION    
MOTI1 8,37 10 2,14 
MOTI2 8,27 10 2,47 
Moti3 6,27 10 3,58 
MOTI4 8,61 10 2 
Satisfacc 7,91 10 2,28 
Source: compiled by authors based on data from survey 
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5 SATISFACTION AND EMPLOYABILITY 
Finally, regression analysis shows the relationship between satisfaction with internships and the items 
of the sample with the following results in table 2. Dependent variable, satisfaction, means the extent of 
satisfaction of students with the level of employability achieved during the internship in the firm. 

According to the results in the table, all coefficients are positives, so all variables are positively related 
with satisfaction, and the main parameters are significant. 

Table 2. Explanatory variables in the regression model. 

 Variables 
in the 
model 

Non-standardized 
coefficients 

Standardized 
coefficients t Sig. 

B typ, error Beta 
Const ,870 ,337  2,585 ,010 
LEARN ,264 ,061 ,285 4,327 ,000 
SATEM ,246 ,042 ,290 5,824 ,000 
AJUST ,212 ,054 ,231 3,943 ,000 
TEAMW ,168 ,043 ,200 3,929 ,000 
R2 = 0,695 
DW = 1,832 

Satisfaction of students with the internships is related positively with four variables: 

- LEARN: the development of competence of learning professional knowledge and skills. 
- SATEM: satisfaction with the monitoring of the company. 
- AJUST: correspondence between tasks performed and scheduled. 
- TEAMW: teamwork competences. 

In summary, two management factors, as the fulfilment of the planned tasks (AJUST) and the monitoring 
of internships by companies (SATEM), and two competences, as learning professional knowledge and 
skills (LEARN) and the possibility of developing teamwork competences (TEAMW) are the main factors 
of the satisfaction of students with internships. 

6 CONCLUSION 
Internships play an increasingly relevant role in the training of students and undergraduate students are 
aware of this role. According to the results of the survey to social sciences students, undergraduate 
students consider internships suitable for their training and they are highly satisfied with their overall 
contribution to employability. Indeed, they consider internships an important tool to apply and develop 
acquired knowledge and skills, thanks to the level of correspondence between internship requirements 
and tasks and the university training of undergraduates. 

Furthermore, regression analysis shows that practices improve skills, especially professional learning 
and teamwork skills. In addition, the management of the internships in the company and the adaptation 
of the internships to the field of study are relevant factors for the satisfaction of undergraduate students 
and their employability. 
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Abstract 
Non-verbal communication (NVC) often being overlooked especially during an online verbal feedback 
session. The present study aims to observe the components of online social presence in giving 
feedback in the Personal and Professional Advancement course. Hundred first-year medical students 
and ten lecturers were involved in this study. Students were divided into ten small groups facilitated by 
a lecturer. A communication skills activity was conducted through an online learning platform and at 
the end of the session, the lecturers gave verbal feedback, and NVC was recorded and observed. This 
includes body position, facial expression, voice tone, gestures, gaze, and paralanguage. This study 
revealed all lecturers shared similarities in large hands movement with additional filler words 
supplemented with cheerful voice tone and looked directly at the camera while intermittently looked 
right or left to recall some points while giving feedback. These indicate that lecturers have utilised the 
most noteworthy NVC when giving online feedback. The least non-verbal cues observed include 
touching the body and extreme paralanguage such as gasp or sigh. The findings can be a reference to 
other lecturers to emphasize NVC during synchronous online verbal feedback. Further studies are 
needed to determine the similarities or discrepancies of the student interpretations toward the NVC. 

Keywords: Non-verbal communication, synchronous, verbal, online feedback, communication skills. 

1 INTRODUCTION  
Communication skills are very important in building personal and professional relationships. There are 
two dominant types of communication, namely verbal and non-verbal. The field of non-verbal 
communication (NVC) is less explored in comparison to the study of verbal communication. NVC is the 
transfer of information using body language including eye contact, facial expressions, gestures, and 
sound [1]. For example, when a person is smiling when meeting his/her friends, it conveys the 
meaning of friendliness, acceptance, and openness [2]. NVC is common and often accompanies and 
enhances the information given through verbal communication. Therefore, it is important to study non-
verbal means of communication-based on the observation and analysis of physical movements, by 
using body language to transfer information through written, spoken or sign language text [1]. 

Recent studies showed that communication skills among medical students are lacking especially in the 
areas of NVC, and empathy towards patients [3-5]. Feedback can enhance medical students' NVC 
during the communication process, especially facial expressions, aimless movements, body posture, 
soundless time intervals, and laughter [6]. This technique is more meaningful and effective than verbal 
because it delivers a more dominant message to the person upon receiving the feedback [5]. In the 
event of a conflict, messages conveyed through NVC will retain in the memory than verbal messages 
[1]. Therefore, this feedback process needs to be given special attention because it is often 
overlooked in a study related to effective communication. Communication skills activities will be more 
appreciated if a person’s behaviour can be observed more closely in non-verbal terms [7].  

Due to the current conduct of online teaching, the observation of NVC through an online platform is 
limited, so it can lead to misunderstandings and thus can affect less efficient communication. 
Therefore, NVC should be given extra attention especially when communication is conducted online 
so that the message to be conveyed is clear and fulfils the purpose. These types of NVC can only be 
observed through camera images from the upper body as opposed to face-to-face [6,8-9]. Therefore, 
the lack of studies examining this matter makes it underappreciated as an important aspect of effective 
communication skills. Thus, this study aims to explore the NVC cues by the lecturers whilst giving 
feedback through a synchronous online platform.  
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2 METHODOLOGY 
This study involved the first-year students of the Doctor of Medicine program (MD) for the 2020/2021 
session and undertaking the "Personal & Professional Advancement" (PPA) course in semester 1. 
This study involved a hundred first-year students, and they were divided into ten groups. Each group 
was facilitated by a lecturer.  

The observation was done during communication skills activities, followed by feedback from the 
respective lecturer. The activities were conducted online and synchronous through the Microsoft 
Teams platform. The NVC cues of each lecturer whilst giving feedback on students’ performance 
during communication skills activities were observed. The activities and feedback sessions were 
recorded during the online learning. This recording aimed to allow any feedback to be recorded. 
Deductive analysis was conducted based on the predetermined themes based on the literature [10-13] 
including body position, facial expression, voice tone, body movement, gaze, paralanguage. The sub- 
themes were updated accordingly if there were any new NVC cues observed from the feedback 
session. 

 
Figure 1. Exploration of non-verbal communication through synchronous online platform 

3 RESULTS 
There are six themes of NVC that have been successfully observed through this study (Table 1) 
including body position, facial expression, voice tone, gestures, gaze, and paralanguage.  All these 
themes have been set according to the literature. Each theme was further explored into several sub-
themes, which are determined by collective NVC observations through the lecturer’s feedback (n=10). 
The data represented by percentage (%).  

Table 1. Deductive analysis of non-verbal communication 

Theme Sub-theme n Percentage (%) 

Body Position Lean forward  10 100 
Sit erect  9 90 
Shrug 0 0 
Body tilted to the right/left 10 10 

Facial Expression Looking at the camera/screen 10 100 
Smile 10 100 
Frown 10 10 
Laugh 10 100 
Increased eyebrows 2 20 
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Voice Tone Monotonous 0 0 
Raised voice 0 0 
Not clear (mumble) 0 0 
Stressing on the words 1 10 
Dynamic 10 100 

Gestures Hands touching face 5 50 
Nodding 2 20 
Shooking head  2 20 
Swaying body  1 10 
Large hands movement 10 100 
Hands on the hair 2 20 
Scratching body 1 10 
Rubbing eyes 1 10 
Hands on shoulder 1 10 
Touching spectacles 5 50 
Clapping hands 2 20 
Scratching behind ears 2 20 
Okay gesture 1 10 

Gaze Looking to the right 6 60 
Looking to the left 8 80 
Looking above  3 30 
Looking downwards at the desk  7 70 

Paralanguage Conversation fillers  10 100 
Gasp 0 0 
Sigh 0 0 
Pause to think 2 20 
Clear throats 1 10 

3.1 Body position 
Body position is important to complement the way feedback is given. It can be further observed by 
looking how a person sits as captured by the camera. A person may lean forward towards the camera, 
sit erect, shrug, and lean to the right or left. Our findings showed all lecturers were leaning towards the 
camera when giving feedback and 90% sat erect and upright. However, one lecturer was seen to be 
sitting more inclined towards the left all the time. Sitting straight and upright shows that the lecturers 
are always alert and ready to give feedback [9] whilst sitting to the left or right side demonstrates a 
comfortable position when giving feedback [2]. The body positioning and movements when talking 
reveal the feelings and meanings to others therefore it is important to always maintain the body 
position towards the camera when giving feedback as it shows the interest of relaying information to 
the students. 

3.2 Facial expression 
Facial expressions play a significant role in understanding a person’s feelings despite what their words 
are attempting to convey. In this study, we included looking at the camera, smile, frown, and increased 
eyebrows as notable facial expressions when giving feedback. The observation revealed that all 
lecturers (100%) were seen smiling when giving feedback. This is a staple expression to deliver a safe 
and comfortable session to the students [2]. Smiles are necessary to increase a sense of satisfaction 
over the activities that students have performed [12-13]. A smile gives positive feedback and impacts the 
affective domain by communicating pleasure, trust, friendliness, interest, excitement, or surprise. Happy 
faces communicate an invitation to interact and might have a strong motivational effect on others [14]. A 
frown communicates displeasure, disapproval, and anger, a deadpan expression communicates distrust, 
low energy, and disinterest [2]. However, there were none of the lecturers frowning during the feedback 
session. Conversely, lack of any facial expressions can be boring or off-putting and should likewise be 
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avoided [15]. A wide variety of moods, emotions, and attitudes and can positively or negatively affect a 
learning environment can be portrayed by a multitude of facial expressions [10]. The human face is 
extremely expressive, and it can convey countless emotions without saying a word. The facial 
expressions for happiness, sadness, anger, surprise, fear, and disgust are the same across cultures [11]. 
Such expressions can be controlled when giving feedback because students will read the atmosphere 
whilst listening to decide whether they want to accept or reject the feedback. Therefore, it is important to 
create a safe environment for the students so they will internalize the information and be better.  

3.3 Voice tone 
The emotions people want to feel vary across people and contexts and set the direction and outcomes 
of emotion regulation. This can be heard through the voice tone. The sub-themes of the voice tone 
including monotonous, raised voice, voice not clear (mumble), stressing on the words and dynamic 
tone (up and down) were observed. All lecturers have delivered their feedback in a dynamic voice tone 
(100%) to create a comfortable and safe zone for students to receive the feedback. This is because 
people who are cheerful have better social relationships [14].  The cheerful intonation of the voice 
attracts students to pay attention to the feedback [16-17]. However, well-timed emphasizing body 
movements, along with appropriate voice tone and volume, can drive points across effectively [15]. 
Only one lecturer who kept stressing on words (10%) to reiterate the importance of the information 
given. This is to attract attention from the students to note the crucial information to improve on their 
communication skills.   

3.4 Gestures 
Gestures are woven into the fabric of our daily lives. One may wave, point, beckon or use the hands 
when arguing or speaking animatedly, often expressing with gestures without thinking. This theme 
recorded the most sub-themes including the most prominent which is large hand gestures, touching 
body and spectacles when giving feedback. Among these, all lecturers have made large hand 
movements when giving feedback and this is the most dominant out of all sub-themes (100%). The 
most noticeable cue is hands movement in the camera space where students can see. This is to 
emphasize the information that needs to be conveyed by the lecturer as the interaction can only be 
done through an online platform [1, 6, 8, 17]. The lecturers were seen to spread their hands apart, with 
palms facing slightly towards the camera. This indicates a willingness to communicate and share ideas 
[2]. However, this gesture was made accordingly to reiterate the information given. If this gesture is 
excessive, it may distract people to focus more on the hands than the ideas [6]. Gesticulations with 
one's hands and arms can also serve to emphasize a point; the sudden movement will engage the 
audience [19]. This can be seen by a lecturer who showed an okay sign to seek confirmation by 
students (10%). Displaying energy, passion and enthusiasm are essential in engaging an audience 
[15]. By doing minor gestures like scratching the face and the body, touching spectacles are 
considered normal if not done frequently and purposively. Even though body gestures are done 
subconsciously and habitually, it is suggested that the gestures can be controlled to avoid distraction 
[6]. This is to allow students to focus on which information is important, rather than focusing on the 
body movements. 

3.5 Gaze 
Since the limitation of this study is observation through the web camera, students can only see the 
gaze of the lecturers when receiving feedback. We further investigated how many times lecturers were 
looking to the right, left, above and downwards when giving feedback. This is important because by 
looking at the other side besides the camera can show a disinterest in giving feedback. However, all 
lecturers had occasionally looked into different directions: right (60%), left (80%), above (30%) and 
downwards (70%). Some of them were trying to recall certain information, whilst others were looking at 
their notes.  Looking to the left and right when giving feedback is normal as a process of remembering 
information [20]. Since the visual sense is dominant for most people, eye contact is an especially 
important type of NVC [2]. Looking at someone can communicate many things, including interest, 
affection, hostility, or attraction. Eye contact is also important in maintaining the flow of conversation 
and for gauging the other person’s interest and response [11]. Thus, if feedback is given through an 
online platform, the individual must look at the camera as if looking into someone's eyes. If the 
feedback is done in a small group, looking around the participants’ screen will give an impression of 
gaze without staring. 
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3.6 Paralanguage 
Paralanguage is a vocal behaviour that occurs with or substitutes for words, including fundamental 
frequency; amplitude; rate; pitch contour; and sighs, cries, and other non-word sounds [11]. This can 
be reflected by the words “errrm”, “okay”, “aaaah” which are common in everyday conversation but 
should be reduced to avoid unnecessary disruption of the feedback process [21]. This is evident in all 
the lecturers when they gave feedback (100%), which happened habitually to pace themselves in 
finding the correct and right words [11]. Silence or vocal pauses can communicate hesitation, 
indicating the need to gather thoughts, or serve as a sign of respect but in the context of this study, 
vocal pauses are to recall certain words when giving feedback. 

4 CONCLUSIONS 
This study is important to highlight the importance of non-verbal communication (NVC) which still 
occurs through online teaching and learning. The challenges are to focus and read the NVC especially 
through body language from the upper body. This study highlighted the most noteworthy NVC that can 
be seen through an online platform including large hands movement with additional filler words 
supplemented with cheerful voice tone and looked directly at the camera while intermittently looked 
right or left. Therefore, when giving synchronous online feedback, the lecturers need to diversify body 
language and keep the cheerful voice intonation to attract attention and to maintain focus from the 
students. The lecturers should reduce the events of pausing and look at the other direction to avoid 
students losing interest in receiving feedback. We hope these findings can be used as a reference to 
emphasize the use of NVC in providing feedback.  
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ONLINE TEAM-BASED LEARNING: AN INNOVATION FOR REMOTE 
ACTIVE LEARNING IN MEDICAL BIOCHEMISTRY 

N.A.S. Ismail 
Universiti Kebangsaan Malaysia (MALAYSIA) 

Abstract 
It has been a year since the COVID-19 pandemic transformed the online medical education landscape 
including the implementation of online team-based learning (TBL). Hence, this study aims to share how 
conventional, face-to-face TBL was redesigned towards remote learning with the importance of the 
social presence. One hundred fifty first-year medical students were involved in this study with a lecturer 
who conducted the online TBL of Medical Biochemistry topics. The basic principles of TBL were abided 
including the individual (iRAT) and team readiness assurance tests (tRAT). The students were divided 
into sixteen small groups and the discussions were done in a break-out room for each group. All learning 
materials were uploaded a week before the online TBL session. Students’ queries were discussed 
through a chatroom on the learning management system. During the TBL session, students played an 
online quiz consisted of twenty multiple-choice questions. Any misunderstandings towards the 
knowledge were addressed by the lecturer. The application questions were discussed among students 
(tRAT) and subsequently with the lecturer. The findings revealed that the students can perform active 
learning remotely and answered the questions better when they were in teams. The interaction among 
peers in a small group and with the lecturer has increased students’ understanding to achieve the 
learning outcomes. 

Keywords: Team-based learning, online, flipped learning, active learning, dynamic. 

1 INTRODUCTION  
Team-based learning (TBL) is a collaborative way of learning in a small group to achieve learning 
objectives. This approach is evident to increase students’ understanding of topics in medicine in both 
preclinical [1-4] and clinical [5-6]. TBL is the most favoured technique especially in replacing 
conventional lectures as it increases high order thinking skills among students [7]. The principles of TBL 
involved of dissemination of pre-reading material before the TBL session, where students need to read 
and prepare for “homework”. During TBL session, individual and team readiness tests are conducted, 
and subsequently, students will answer the application questions whilst being mediated by the content 
expert lecturers [8].  

The conventional TBL requires a lot of preparation from both educators and learners. Whilst all learning 
materials can be retrieved online, the implementation of both individual and team readiness tests (iRAT 
and tRAT) must have a social presence and interaction among group members as well as with the 
educators is the key feature of TBL [4]. Another strength promoted by TBL is how a concept regarding 
a specific topic can be emphasized by applying it to real-life scenarios through intragroup and intergroup 
discussions of problems that are designed to foster complex reasoning and debate [9]. Therefore, TBL 
can be a powerful tool as an active learning strategy to bridge knowledge and application. 

Since the control movement order being introduced to the whole world in March 2020, the landscape 
of TBL has changed accordingly. TBL needs to be carried out online to adapt to online active learning 
[5,10]. The transition from conventional TBL to an online platform has been challenging [6], but it is 
feasible to support active remote learning among medical students. The instructional design must 
involve many alternative methods of conducting TBL virtually which allow educators to adopt this 
approach to achieve the learning outcomes. Many medical schools that have implemented team-
based learning (TBL) have also incorporated an electronic learning architecture, commonly referred 
to as a learning management system (LMS), to support the instructional process. Blending IT with 
TBL not only allows for innovative ways to manage or structure the learning process but also presents 
many opportunities to explore learning analytics. Whilst the principles of TBL must be abided by, the 
practicality of online TBL must be seen to ensure the activities are carried out successfully. Online 
and synchronous TBL has been suggested to be effective with some amendments to achieve learning 
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objectives in the clinical setting [5,11] however has yet seen its effectiveness during preclinical years. 
Therefore, this study aims to share experiences of conducting online TBL. 

2 METHODOLOGY 
The TBL session has been conducted in March 2021. One hundred fifty first-year medical students of 
Universiti Kebangsaan Malaysia have participated in this study. A topic of Human Genetics entitled 
“Mutation and Mutational Analysis” was used throughout the online TBL session. The pre-reading 
materials have been uploaded onto the learning management system (LMS) a week before the 
commencement of the TBL session (Figure 1). All learning materials were carefully chosen based on 
the learning objectives. The whole online TBL session was conducted through Microsoft Teams. 

During the TBL session, students were tested with an individual readiness assurance test (iRAT) through 
the Quizziz platform and feedback were given on their performance. Subsequently, the team readiness 
assurance test (tRAT) was conducted in a small group of 9-10 students in a breakout room. Each group 
must record their discussion. During the tRAT session, the lecturer visited each breakout room to clarify 
any discrepancies in the concept of the topic. Then, students were given a general topic of “Mutation in 
the cell cycle that may lead to the pathogenesis of cancer” as an application towards the concept of 
mutation and mutational analysis. Each group had to choose one type of cancer and relate it with a 
specific mutation at any phase of the cell cycle. At the end of the discussion, a one-minute virtual 
presentation was recorded. All 16 groups presented their works on the synchronous online session 
followed by a feedback session by the lecturer. At the end of the online TBL session, students gave their 
feedback on the whole process of online TBL through a google form. 

 
Figure 1. A flow chart of online team-based learning. LMS= learning management system, 

 iRAT = individual readiness test, tRAT = team readiness assurance test 

3 RESULTS 
Based on the feedback from the students, there is a mixture of acceptance and adaptation processes 
whilst experiencing online TBL. The first-year medical students have not yet experienced a conventional 
TBL so they were not familiar with the interaction among group members during the tRAT session. Whilst 
they have vast experience in remote learning throughout one whole semester, they also encountered a lot 
of new challenges in participating in online TBL. The most feedback from students was poor internet 
connection where they cannot turn on their camera when discussing, which limits them to have a social 
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presence and be active in the discussion. However, since they were on the campus, they have made an 
effort to meet up and discuss face-to-face and have completed the tRAT tasks.  

Generally, students have yet to adapt to the online TBL session. However, many of them have enjoyed 
the online TBL session, especially during the individual readiness assurance test where their 
comprehension of the mutation and mutation analysis topic was tested through an online quiz. Through 
a Quizizz app, their understanding of the topic was tested at their own pace (Figure 2). The live 
scoreboard has motivated them to do better ahead than their peers. 50 of the students said they 
appreciated the feedback from the lecturer. The difficult questions were ranked first to the easiest ones. 
Then, 100 of them said they have made another attempt to answer the questions again after the TBL 
session to further improve their understanding. This is one of the highlights of an active learning strategy 
method through online TBL [12]. 

 
Figure 2. Online quiz using Quizizz app in iRAT 

For the application question, each group was assigned a question to test their comprehension of the 
topics of mutation and mutational analysis.  They were given a one-hour slot to discuss among 
themselves and to come out with a one-minute video presentation (Figure 3). Apart from the poor 
internet connection, students’ feedback revealed that the discussion among group members and utilising 
many collaborative online platforms such as Coggle, Google slides as well as One Note in the Microsoft 
Teams has enhanced their teamwork skill in completing the tasks. However, 120 of the students said 
they preferred to discuss in-person during the tRAT session because they felt more active through 
physical interaction. However, it is also worth venturing into the subsequent study on how to track their 
formative assessment [12] in another online platform such as Microsoft Form [11]. 

All 16 video presentations were uploaded onto the LMS and shared with the lecturer. To avoid internet 
interruption, all videos were played by the lecturer in a two-hour session with students. This session was 
dedicated to watching all the videos presentations. At the end of each video, the lecturer addressed any 
misconceptions and how to improve them (Figure 4) especially if students were using the wrong concept 
to address the problem. Then, a general feedback session was given to conclude the online TBL 
session. This is important so that students can further improve on their weaknesses [1]. In this session, 
students reflected that they understood how to use the concept that they have learned before the TBL 
session towards the real-life scenario. However, 20 of them said they still needed some reinforcement 
from the lecturer to further strengthen their knowledge. 10 of them requested to have more questions 
and example of real-life scenarios so they can practice applying the knowledge. The improvement can 
be made by asking students to record any ‘burning questions’ for the lecturer so other students can also 
think of plausible answers and their uncertainties can be addressed by the lecturer and can lead to 
another set of discussion after TRAT [6].   
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Figure 3. A one-hour session for discussion among students and lecturer 

 
Figure 4. An example of a one-minute online presentation through video recording 

4 CONCLUSIONS 
Online team-based learning can be conducted as remote active learning in Medical Biochemistry by 
adjusting on the implementation especially in the team readiness assurance test. An innovation by 
introducing the one-minute presentation is feasible if students can meet up for preparation before the 
beginning of the TBL session. However, some of the students still preferred a face-to-face session as 
they feel they will work better in the presence of all team members. Therefore, for future conduct, a 
hybrid session will be much suitable to highlight the delivery of TBL. 
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Abstract 
In Portugal, the initial training of teachers for the first three levels of education (children from 3 to 12 
years old) is carried out through a single 3-years undergraduate degree, called Basic Education. This 
training is completed with a professional master's degree where future teachers choose which levels 
they will teach. Most master's degrees cover two levels of education: pre-school and 1st cycle or 1st 
and 2nd cycles. This means that most teachers become qualified to teach the 1st cycle, usually known 
as elementary school. First cycle teachers teach all educational areas, including mathematics. It is, 
therefore, essential that they finish their degree in Basic Education with a solid background in 
Mathematics. 

Until the academic year 2017-18 there was no mandatory entry requirement in Mathematics to the Basic 
Education Degree and many students were admitted without having had any Mathematics in secondary 
education. To ensure a better pre-university training in Mathematics, the Portuguese government 
imposed an admission exam, as from the academic year 2018-19. 

This work aims to assess the impact of the government measure on the training of future teachers in 
the area of mathematics, through the analysis of the performance of students in the 1st year of the Basic 
Education Degree, from a Portuguese university, in a mathematics course of the 1st semester, over the 
academic years 2017-18 to 2019-20. The statistical study carried out reveals that there were significant 
improvements in the results of the students. 

An analysis of the gender tendency in the choice of the teaching profession was also done and showed 
that there is a disproportion between men and women in pre-service teachers, since most young people 
who want to become teachers are female. 

This study contributes to a better understanding of the impact certain measures and policies can have 
on the quality of Higher Education academic training. This type of approach can be applied to other 
similar situations, for other programs and other courses, helping, in this way, decision making in Higher 
Education admission policies, as well as researchers in this field. 

Keywords: Entry requirements for higher education, pre-service teacher education, math skills, student 
performance, hypothesis testing. 

1 INTRODUCTION 
During the first decade of the XXI century a Europe wide reform of higher education systems was 
undertaken to homogenize the systems across all Europe. This reform is known as the Bologna process, 
and in Portugal it led to a reorganization of the system of degrees and diplomas in higher education 
legislated through the law [1]. 

Teacher training, as many other degrees, was reformulated, becoming bi-phased, with an initial 
undergraduate degree of 3 years followed by a post-graduate professional master lasting 3 or 4 
semesters. 

In Portugal, pre-university education is organized into five levels: pre-school (children from 3 to 6 years 
old); 1st cycle of basic education (four years of schooling for children aged 6 to 10); 2nd cycle of basic 
education (two years of schooling for children aged 10 to 12); 3rd cycle of basic education (three years 
of schooling, ages of 12 to 15); and secondary education (three years of schooling, ages 15 to 18). 
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The initial training of pre-service teachers of the first three levels of education is carried out through a 
single degree, at national level, the undergraduate degree called Basic Education Degree (BED), 
established through national legislation [2], following the reformulation of the system of degrees and 
diplomas mentioned above. 

Since its creation, the conditions of admission to this course have been determined by each institution 
of higher education, and it is up to them to indicate which entrance exams are required. Many institutions 
did not require their candidates to do any mathematics exam. Experience has shown that a significant 
part of the students entered this degree without having had mathematics in secondary education, 
presenting serious gaps that are very difficult to overcome during graduation. The Portuguese 
government recognized the risks that such a situation entailed and imposed, through legislation [3], an 
admission exam in mathematics to BED, which came into force as of the academic year 2018-19. 

The aim of this work is to investigate whether the measure adopted by the government had 
consequences on the performance of pre-service teachers in mathematics. For this purpose, it was 
decided to compare the performance of students in the 1st year of the BED, from a Portuguese university, 
in a mathematics course of the 1st semester, before and after the introduction of the measure. 

At the same time and motivated by the fact that there is a systematic predominance of female students 
in the BED, the proportion of men was statistically analysed. 

The issues that this work addresses, can be included in a vaster set of problems where it is important 
to compare performance indicators in order to analyse the impact of specific actions/changes in various 
types of areas. Looking at more recently published work, there are several examples of the application 
of statistical techniques to address such problems. 

In [4], [5] and [6] situations regarding training and teaching outcomes are presented. In [4] students’ 
grades, the same outcome that is analysed in this paper, are studied in order to understand if the use 
of Moodle tests or Socrative quizzes had a positive impact in students’ performance when compared 
with the traditional method. In [5] the topic studied was firefighters training and ANOVA and t-tests were 
used to determine if hazard recognition training had affected firefighters hazard recognition 
performance. In that case t-tests were used to compare the performance of a group of firefighters 
immediately after the training and 3 months afterwards. In [6] the impact of an educational physical 
activity intervention directed at bus drivers was analysed and, using t-tests, it was possible to assess 
that the activity had a positive effect on the prevention of musculoskeletal disorders in those 
professionals. 

These techniques are also frequently employed in the materials area. In [7] the authors used one-way 
ANOVA to compare some physical characteristics (e.g. tensile strength, tearing strength) of non-woven 
fabrics produced from recycled materials, for different production parameters. In [8] the fracture 
resistance of materials used in dental treatments was compared and three factors were considered: 
type of material, thickness of the material and the storage system. 

Another common use of these techniques is in health studies such as the ones presented in [9] and 
[10]. In the first situation, t-tests were used to study if the use of MR imaging referral by general 
practitioners was cost-effective in patients with traumatic knee symptoms, by looking at healthcare costs 
and health outcomes. In [10] the authors describe a clinical trial to compare two drugs used for treatment 
of pain and depression in women with fibromyalgia where they apply t-tests. 

Besides the previous explained areas, it is also possible to find this type of studies in a very diverse 
number of sectors like, for example, building maintenance [11], laboratory sample preparation [12] and 
the influence of the type of bait used on eel fishing [13]. 

The usefulness of these statistical approaches is, therefore, well documented and they are used in this 
work in the manner described in the next section, where the methodology employed is presented. 
Afterwards, a central section describing and discussing the results of the study is included, followed by 
a final section reporting the main conclusions of the work. 

2 METHODOLOGY 
Considering the main purpose of this study, the methodology adopted was based on a quantitative 
analysis of the data available by applying statistical techniques such as descriptive statistics, hypothesis 
testing (HT) and confidence intervals (CI). 
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The participants of the study were the students enrolled in the course of Mathematics Concepts I 
(Conceitos de Matemática I) at the University of Aveiro, Portugal, during the academic years 2017-18 
until 2019-20. Mathematics Concepts I is part of the first year first semester syllabus of the BED. 

The database contains three variables for each student: the academic year, gender, and the average of 
the grades of the two tests carried out during the course. Only students enrolled in the course for the 
first time were considered, thus avoiding dependencies between different years, and ensuring the 
necessary separation between students who were admitted before and after the change in entry 
requirements. Altogether there were 137 students divided into three groups: 52 students in 2017-18, 42 
students in 2018-19, 43 students in 2019-20. 

The data was analyzed using the statistical package SPSS, version 22. 

The study started with a descriptive statistical analysis. Then, independent samples t-tests were used 
to compare the average grades obtained by the students in each pair of consecutive academic years. 
The change in entry requirements occurred in 2018-19 so this year was compared to the previous one 
(2017-18). The following pair of years (2018-19 and 2019-20) was also analyzed for the purpose of 
control. To verify the requirements of the t-tests, Kolmogorov-Smirnov Normality tests and Levene’s 
homogeneity of variance tests were performed [14]. The significance level used in all the statistical tests 
was 5%. 

The premise was that the requirement of a mathematics admission exam to the BED had increased the 
students' preparation and consequently the results in the mathematics courses during graduation. As 
such, a unilateral independent samples t-test was carried out in order to compare the average grades 
of the academic year 2017-18 (when there was no entry math exam), and the academic year 2018-19 
(when an entry math exam became mandatory). For this t-test the hypotheses in question were: 

- H0: μ1 = μ2 
- H1: μ1 < μ2 

Where μ1 is the average of grades for the year 2017-18 and μ2 is the average of grades for the year 
2018-19. 

In the next two academic years, 2018-19 and 2019-20, there was no change in the admission conditions, 
so it was not expected to observe significant differences in the grades of Mathematical Concepts I. 
Therefore, it was decided to carry out a bilateral independent samples t-test over the years 2018-19 and 
2019-20. 

The analysis of the proportion of men in pre-service teachers in Portugal was carried out through the 
application of the Binomial test to the whole sample. For this test the hypothesis were H0: p=p0 e H1: p< 
p0, where p stands for the male proportion and p0 stands for 0,5 corresponding to a similar gender 
proportion. A confidence interval for the male proportion was also determined. 

3 RESULTS AND DISCUSSION 
The results and their discussion are divided into two subsections: a first one concerning the performance 
comparison before and after the changes in the Portuguese legislation; and a second one that reports 
the analysis regarding gender proportion. 

3.1 Student Performance in Mathematics 
Student performance was analysed through the grades obtained by each student in the course of 
Mathematics Concepts I. This grade is determined by the mean of the classifications the students 
obtained in the two written tests carried out during the semester. It should be noticed that grades in 
Portugal vary from 0 to 20, and grades below 10 lead to failing the course. 

A descriptive analysis of the data is summarized in Table 1 and Fig. 1 shows the boxplots of the grades, 
representing the behaviour of the data in a graphical way. 
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Table 1. Descriptive analysis of the grades. 

Academic year 2017-18 2018-19 2019-20 

Mean 10,42 12,51 13,51 

Median 9,88 12,61 13,90 

Std. Deviation 4,42 3,63 3,49 

95% CI of Mean [9,19; 11,65] [11,38; 13,64] [12,43; 14,58] 

Minimum 0,80 2,91 6,75 

Maximum 19,30 18,60 20,00 

 
Figure 1. Boxplots of grades for the years studied. 

As can been seen in Table 1 the mean and the median of the students’ grades, as well as the confidence 
intervals for the mean of the grades, strongly suggest an increase in the mean grades over the years. 
Moreover, it can be observed that the standard deviation of the grades shows a decrease throughout 
the three academic years. The boxplots in Fig.1 reinforce those results. 

In order to find out if this increase was statistically significant, independent t-tests to the two pairs of 
consecutive years were performed. Firstly, however, it was necessary to check the conditions required 
to apply the t-tests: Normality of the data and homogeneity of the variances. 

By applying the Kolmogorov-Smirnov Normality test, with Lilliefors correction, to the three groups of 
grades it was possible to conclude that the samples may be considered to be withdrawn from 
populations with Normal distributions (2017-18: K=0,082, df=52, p-value³0,2; 2018-19: K=0,100, df=42, 
p-value³0,2; 2019-20: K=0,093, df=43, p-value³0,2). 

Additionally, Levene’s test of homogeneity of variances showed that both pairs of data (2017-18/2018-19 
and 2018-19/2019-20) could be considered to have the same population variance (2017-18/2018-19: 
F=2,286, p-value=0,134; 2018-19/2019-20; F=0,104, p-value=0,748). 

Those tests established that the conditions required to do t-tests were met so it was possible to compare 
the performance of the students in the two pairs of years (2017 18/2018 19 and 2018-19/2019-20) using 
t-tests. 

Since there was a suspicion that the requirement of a mathematics entry exam had increased the 
preparation of students in this subject, a unilateral test was carried out to compare the grades in 2017-18 
with those in 2018-19. For the purpose of control, the grades of the following pair of academic years, 
2018-19 and 2019-20, where no suspicion of change existed, were also compared, and so a bilateral t-
test was used. Table 2 presents the results of the two t-tests. 
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Table 2. Results of the t-tests. 

Academic years t statistic df p-value Type of test 

2017-18/1018-19 2,463 92 0,008 Unilateral 

2018-19/2019-20 1,294 83 0,199 Bilateral 

The first test allows us to conclude that there was an increase in the mean grade of 2,09 values, from 
2017-18 to 2018-19 and that this increase is statistically significant (p=0,008). The second test allowed 
us to conclude that the increase of 1.00 in the mean grade observed from 2018-19 to 2019-20 was not 
considered statistically significant (p=0,199), as expected. 

Although not significant, the last increase was considered larger than expected. Therefore, the website 
of the Ministry of Education [15] was analysed in order to check if there had been an increase in the 
candidate classifications in these last two years. It was found that the classification of the last student 
placed had increased about one value (11,40 – 12,58), which may explain the increase observed in the 
samples studied. 

It is important to reinforce that there was a significant increase in grades from 2017-18 to 2018-19 but 
no significant change in the following years 2018-19 to 2019-20, supporting the hypothesis that the 
government's measure had a positive effect on ensuring a better mathematics training of pre-service 
teachers. 

3.2 Gender Analysis 
A random sample of university candidates is expected to have roughly as many men as women. In 
Portugal, experience shows that there is a gender tendency in teachers. Most young people who are or 
want to become teachers are female. In order to analyse if the proportion of males in BED is really lower 
than expected, a unilateral Binomial test was used, with H0: p = 0,5 and H1: p <0,5. The sample consisted 
of 137 students: 14 men and 123 women. This leads to a point estimate of 10,22% for the proportion of 
men and since the test provided a p-value smaller than 0,0005, it was possible to reject the null 
hypothesis in favour of the alternative hypothesis. 

Additionally, it was decided to estimate the proportion of men by defining a 95% confidence interval 
which resulted in the following: pÎ[0,051; 0,153]. It is thus possible to conclude that, statistically, the 
percentage of men entering BED is much lower than the percentage of women. 

4 CONCLUSIONS 
This work aimed at understanding the impact of changes in Portuguese legislation regarding students’ 
math entry requirements. Those changes were analysed by looking at the performance in a mathematics 
course of students from the pre-service teachers’ Basic Education Degree, taught at the University of 
Aveiro, Portugal. 

The main characteristic under study was the evolution of students’ grades in that mathematics course, 
Concepts of Mathematics I, over the last three academic years. This study considered the period 
between 2017 and 2020, thus including one academic year before changes in legislation occurred and 
two afterwards. Until 2107-2018 an admission exam in mathematics was not mandatory for BED 
applicants, but since 2018-2019 that has changed and all BED applicants, in every Portuguese 
university, must do that exam. 

Thus, in this study it was possible to conclude that the change in the entry requirements to the Basic 
Education Degree, by imposing a mandatory mathematics entry exam as from 2018, caused a 
statistically significant improvement in the performance of students in mathematics, at the University of 
Aveiro. 

Another of the characteristics studied was the proportion of men among BED students, since over time 
there has been a predominance of women in this degree. It was concluded that, in fact, the proportion 
of men was statistically smaller than 50% and the estimated population proportion was between 5,1% 
and 15,3% (95% of confidence). 

The main contribution of this study is the way it exposes how simple statistical techniques can be used 
to obtain a broader and deeper understanding of how certain changes in legislation can affect the 
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performance of students throughout their academic path. Also, it is important to note that this type of 
method can be applied to other situations where it is necessary to evaluate the impact of certain policy 
changes in the performance of the system under analysis (Higher Education or others), thus helping 
decision-makers. It is also useful for researchers that wish to understand how this type of analysis can 
help them in gaining a more in-depth knowledge of the problem they are studying. 
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Abstract 
Science popularization (i.e., science communication to the broad public) often uses the possibilities of 
digital communication to reach a broad audience. Nevertheless, face-to-face meetings remain 
important and many initiatives use both, digital as well as face-to-face communication. However, 
sometimes (like during the COVID-19 pandemic) face-to-face meetings are not possible and the 
communication has to be switched to a pure digital format. Beyond this background, it is important to 
understand how people perceive digital versus face-to-face communication during science 
popularization initiatives. 

This paper presents an empirical study that aims at a better understanding of pupils’ view of different 
communication formats of science popularization projects. The study was conducted in the context of 
the YES! project that is a science popularization initiative on economics with an annual competition for 
schoolchildren from grade 10. In face of the special situation of the COVID-19 pandemic in 2020, we 
interrogated the YES! participants by the help of an online survey on their subjective experiences with 
face-to-face versus digital meetings during the YES! 2020 competition. 

Overall, the results indicate a high desire for at least some face-to-face meetings, even in pandemic 
times. For digital meetings, the participants estimated videoconferences with additional textual chat as 
the most useful digital tool. The subjective importance of the pros of face-to-face meetings was judged 
as very high. Similar, the cons of face-to-face meetings were perceived as rather unimportant. Also 
equivalent single pros and cons of face-to-face versus digital meetings (e.g., eye contact possible or 
not) reflected this pattern. This indicated context effects in the sense that the subjective importance of 
abstract facts (like eye contact) depends on the communication context with a preference for face-to-
face. The participation in a group discussion was easiest for face-to-face meetings followed by textual 
chat. The lowest easiness was reported for telephone conferences. Interestingly, these findings did 
not match with the results on the usefulness of digital tools. The open comments showed that the 
findings on easiness traced partly back to privacy considerations and indicated a relatively high media 
competence of the participants. 

The reported results provide helpful insights into the young peoples’ view of different communication 
channels. These insights can serve as basis for future improvements and optimizations of science 
popularization initiatives. 

Keywords: Science popularization, science communication, communication channel, digital meetings, 
face-to-face meetings, group discussions, inhibitions. 

1 INTRODUCTION 
Science popularization, that means, communicating science and scientific insights to the broad public, 
is nowadays conceptualized as a participative interaction between laypeople and scientists [1]. 
Thereby, the possibilities of digital communication are very helpful elements to reach a broad 
audience. Nevertheless, also direct face-to-face communication remains important. Especially, 
science popularization projects with young people appreciate the immediate exchange between 
scientists and the youth. Overall, many initiatives use both, digital communication as well as face-to-
face communication, in dependence of the situational and contextual demands. That means, digital 
communication and face-to-face communication exists in symbiosis because both forms have their 
pros and cons (systematic review by [2]). For example, digital tools enable time- and place-
independent communication with many different people and require a minimum of travelling time. On 
the other hand, face-to-face communication is immediate, more personal and has its own unique 
atmosphere. Prior research on the Media Richness Theory [3] and the Media Naturalness Theory [4] 
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showed several differences in relation to learning and social networking. The related empirical findings 
underline the necessity to use both forms of communication [5] [6].  

However, sometimes face-to-face contacts are not possible and the communication has to be 
switched to a purely digital format. The COVID-19 pandemic is a striking example of how things 
change when learning and science communication must be digital and there is no choice to combine it 
with some real face-to-face interactions [7]. Beyond this background, it is important to understand how 
people perceive the pros and cons of face-to-face versus digital interactions during science 
popularization initiatives. Thereby, the subjective view of the youth is of special interest, not only 
because they are often in the focus of science popularization but also because they are usually very 
experienced with the digital world around them. They are often denoted as digital natives [8] or digital 
residents (in comparison to digital visitors [9]), but this does not necessarily mean that they prefer 
digital communication more than face-to-face. Rather, they have a clearer picture of the digital 
possibilities and can make a differentiated judgement about the pros and cons of face-to-face versus 
digital communication. Thus, the question arises, how they perceive the (subjective) importance of the 
single pros and cons. Many pros and cons of face-to-face versus digital communication mirror each 
other (e.g., eye contact possible or not, time-constraints and place-dependency), but is this also 
reflected in the subjective importance of the accordingly pros and cons? In this context it is also 
interesting to know if and how different forms of communication influence the easiness (i.e., low 
subjective inhibitions) to participate in a group discussion with other people and scientists. 

This paper presents an empirical study that explores these questions. The study was conducted in the 
context of the annual YES! - Young Economic Summit (www.young-economic-summit.org) in 2020.  
The YES! project is a science popularization initiative with an annual and nationwide (Germany) 
science-based competition for pupils on our era’s economic and social key challenges. During the 
YES! competition the young participants work in groups and develop their own ideas and solution on 
the key challenges. The school groups are accompanied by their teachers as educational mentors and 
receive support by researchers as scientific mentors. Thus, the developed solutions of the pupils are 
science-based. During this process, the pupils learn about science and scientific methods. After they 
have developed their own solutions, the school groups participate in the regional and national finals. 
At the finals, one or two pupils per group present the teams’ solutions on stage in front of the other 
teams. The competition winners are elected by the participating pupils (not the scientists or other 
experts). During the national final, well-known representatives from politics, business, and science are 
additionally present. All teams have the chance to communicate the developed solution to a broader 
audience and to realize it in practice. (Further details are described in [1].)  

Usually (before the COVID-19 pandemic), the YES! project used a kind of “hybrid” communication 
format for the meetings and group discussions. The communication in the “kick-off meeting” and 
“expert talk” with researchers and the YES! team was partly face-to-face and partly in a digital format 
due to balancing travelling costs and time for travelling. The regional and the national finals were in a 
face-to-face format. These events provided pupils the opportunity for travels, having the chance to 
experience real stage experience, and the feeling during a scientific conference including networking 
with each other and with the experts. Thereby, digital tools and face-to-face meetings were applied 
depending on situational constraints, actual possibilities (e.g., long travel times), and the participants’ 
willingness.  

For the YES! 2020, the COVID-19 pandemic changed the communication format of the annual 
competition. At the very beginning (before the pandemic reached Europe) YES! 2020 started as the 
usual hybrid format. In the face of the pandemic and the related lockdown, the later phases were 
purely digital using a wide variety of the available tools. The (regional and national) finals were also 
digital instead of the usual face-to-face format. Due to the digital format, the regional finals were 
divided in smaller entities. That means, instead of a big one-day meeting of all groups and the 
accordingly presentation of all team solutions, there were several half-day meetings of only a part of 
the teams. Thus, the participants could only see the solutions of a part of the other groups (and not all 
groups). Due to this very special situation, the participants experienced not only the hybrid format and 
at least some face-to-face interactions with scientists at the very beginning of the YES! 2020, but they 
also recognized the necessity for a purely digital format that provides a safe space during the 
pandemic. Therefore, the participants of the YES! 2020 were highly sensitized towards the pros and 
cons of face-to-face versus digital communication. For this reason, we extended the usual evaluation 
survey (with questions on the YES! project for further improvement) and included several questions on 
face-to-face versus digital communication that built the basis for the presented empirical study. The 
aim was a better understanding of the young pupils’ view of face-to-face versus digital communication.  
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In particular, we address the following research questions: 

• RQ1: Which communication channel is estimated as the most useful for a science 
popularization project like the YES! project?  

• RQ2: How estimate pupils the subjective importance of different pros and cons of face-to-face 
communication versus digital meetings? 

• RQ3: Is the subjective importance of the pros and cons of face-to-face versus digital on an 
equal level if they refer to the same fact (e.g., eye contact) and mirror each other? 

• RQ4: If and how does the form of communication influence the easiness (i.e., low or high 
inhibitions) to participate in a group discussion? 

2 METHODOLOGY 

2.1 Methodological Procedure and Participants 
The research questions were addressed by the help of an online survey as part of the usual annual 
post-survey that had to be completed at the end of the YES! competition. The first part of this survey 
included the usual questions that were presented every year and served mainly qualitative insights for 
the continuous improvements. These questions related to the general format and organization of the 
YES! project. For example, people were asked for their highlight of the national final, feedback on the 
social activities, their experiences with the YES! project and general recommendations for 
improvements. The answers served internal purposes and will not be presented here. In addition, we 
also included several questions on face-to-face versus digital communication. These additional 
questions were placed in the second half of the survey (after the general questions on the YES!) and 
built the basis for the presented empirical study. The survey was presented during the national final 
after the school groups had presented their own work and had made their voting for the best idea. The 
participation was voluntary and without any reward for participation. 

2.2 Variables 
The dependent variables of this study were: 

• Perceived usefulness of different digital tools and face-to-face-communication for the group 
work in a science popularization initiative like the YES! project 

• Subjective importance of the pros and cons of face-to-face communication 

• Subjective importance of the pros and cons of digital communication 
• Subjective easiness (i.e., low subjective inhibitions) to participate in a group discussion in 

dependence of different communication channels (face-to-face and different digital tools) 

Control variables were age, gender, digital experience and a short self-rating of personal attributes 
(experienced with the digital world, sociable, communicative, quiet, open to new experiences), 
everyday communication behaviour, preference for group work versus working alone, and subjective 
activity-level during group work. None of these control variables changed the patterns of findings on 
the dependent variables. 

2.3 Description of the Online Survey and the Participants 
The online-survey started with socio demographic variables including age and gender and the (mainly 
open) questions for improvements and recommendations of the YES! project (for internal purposes). 
Subsequently, the questions on face-to-face versus digital communication were presented.  

First, the participants had to rate the perceived usefulness of different digital tools and face-to-face 
communication for the group work in a project like the YES! competition. The participants should give 
their rating beyond the background that they would be in a similar situation like during the COVID19 
pandemic. The participants had to rate the following communication channels on a 7-point Likert scale 
(from 1 = “not useful at all” to 7 = “very useful”): videoconferences (audio & video), telephone 
conferences (audio only), pure textual chat, additional textual chat during videoconferences, online-
platform/repository for sharing materials, mailing-lists, (additional) exchange via social media, and 
face-to-face meetings (at least some, no matter how and where, also outdoors if this was the only 
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allowed option). Afterwards the participants received a list of the pros and cons of face-to-face and 
digital meetings. The list of the pros and cons was mainly based on the experiences of the YES! team 
in prior annual YES! competitions. The list contained the well-known general pros and cons of digital 
versus face-to-face and also some specific aspects of the national final and the pupils’ presentation in 
front of a big audience. For each of the pros and cons the participants should rate on a 7-point Likert 
scale (from 1 = “very unimportant” to 7 = “very important”) how important this aspect was from their 
subjective point of view. (The complete list of the pros and cons can be found in the chapter on results 
in table 2 and table 3.) In the next section of the survey, we asked the participants (as control 
variables) how often they used the different communication channels in their everyday life and if their 
meetings with others were more frequently face-to-face or in a digital matter. Additionally, they should 
indicate if they prefer group work or working alone. Furthermore, they should rate how active they are 
usually during group discussions. Afterwards the participants should indicate how easily they take part 
in a group discussion in dependency of the used communication channel. In particular, they should 
indicate how high or low are their inhibitions to join a group discussion in the following situations: face-
to-face, videoconference, telephone conference, pure textual chat. They should rate their inhibitions 
on a 7-point Likert scale ranging from 1 “very hard for me / high inhibitions” to 7 = “very easy for me / 
low inhibitions”. At the very end of the survey, the participant should indicate (as control variable) how 
true the following personal attributes were for themselves: experienced with the digital world, sociable, 
communicative, quiet, open to new experiences. The survey closed with a thankfully farewell for the 
participants and the possibility of leaving additional comments and contacting the YES! team via 
email. The participants received no reward for their participation. 

Overall, 78 pupils (43 males and 32 females) completed the survey. There were no forced answers in 
the survey. Thus, the number of valid cases was partly lower. The majority was between 17 and 18 
years old and from high school.  

3 RESULTS 

3.1 Usefulness of Different Communication Channels 
The rating of the usefulness of different digital tools and the additional option of (having at least 
sometimes) face-to-face meetings showed that videoconferences and additional chat during 
videoconferences were estimated as highly useful. Additionally, also in pandemic times, the option of 
(having at least sometimes) face-to-face-meetings was rated as highly useful. The descriptive 
statistics are listed in table 1. 

Table 1. Usefulness of different digital tools and face-to-face meetings: means (M),  
standard deviations (SD), and number of valid cases (n). 

 
M SD n 

Videoconferences 6.33 1.41 70 

Telephone conferences 3.02 2.27 64 

Pure textual chat 2.03 1.76 67 

Additional textual chat during videoconferences 6.39 1.02 66 

Secure online platform / repository 4.83 2.00 63 

Email-List 4.97 1.83 63 

Social media (for additional exchange) 4.76 1.93 62 

Face-to-face meetings (at least sometimes) 5.99 1.74 69 

In relation to RQ1 on the most useful digital tool for science popularization projects, there was clear 
preference for videoconferences with additional textual chat. Additionally, also during pandemic times, 
the pupils reported a high need for at least some face-to-face meetings. 
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3.2 Subjective Importance of the Pros and Cons of Digital versus Face-to-face 
Meetings 

The descriptive statistics on all rated pros and cons of face-to-face meetings and digital meetings are 
listed in table 2 and table 3. 

Nearly all pros of face-to-face meetings were rated as rather highly important (means around 6 on the 
7-point Likert Scale) and all cons of face-to-face meetings were rather as medium to low important 
(around 3). In contrast, the pros and cons of digital meetings were estimated within a broader range. 

Table 2. Subjective importance of the single pros and cons of face-to-face meetings: means (M), standard 
deviations (SD), and number of valid cases (n). 

Pros face-to-face M SD n 
Direct eye contact 6.21 1.30 68 

Mimic and gesture visible 6.15 1.51 65 

Vivid atmosphere 6.35 1.36 69 

No technical barrier 5.57 1.88 69 
Direct personal exchange 6.34 1.39 68 

Going out and having new experience 5.93 1.83 69 

(Social) networking 6.04 1.53 67 

Stage experience with large audience 6.03 1.56 68 

Free catering 6.03 1.50 64 
Group fotos possible 5.18 1.95 68 

Conference feeling 5.67 1.66 67 

Every team sees every solution 6.15 1.48 66 

Cons face-to-face 
  

 

Delayed arrival or departure possible 3.42 1.85 64 
One person acts alone on stage 3.88 1.86 58 

Majority of the team is passive 3.52 1.86 60 

Time-intensive travels 3.11 1.98 61 

Unknown surroundings 2.71 2.02 59 

Big crowd is intimidating 3.10 2.16 62 
Long uncomfortable sitting 3.52 2.08 60 

Table 3. Subjective importance of the single pros and cons of digital meetings: means (M),  
standard deviations (SD), and number of valid cases (n). 

Pros digital M SD n 
Easy exchange of links and info 5.53 1.60 59 

Team-members can support 5.64 1.50 58 

Scientists and other stakeholders participate more likely 5.86 1.65 57 

Digital going in and out is possible 4.60 1.98 57 

Half-day meeting is less exhaustive 4.26 2.28 58 

Little unnoticed breaks are possible 5.21 1.67 57 

No time-demanding travels 3.53 2.25 57 
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Cons digital 
  

 

No personal social exchange 5.90 1.87 61 

Networking effects are lost 5.52 1.82 56 

Reactions of the others are hard to perceive 5.50 1.73 58 

Feeling of talking with oneself 3.76 2.06 59 

Reserved participants are not recognized 4.83 2.00 58 

Strange feeling when someone switches of the camera 4.29 1.97 58 

Unclear who looks at oneself 4.54 2.26 59 

Camera irritates 2.73 1.85 59 

Not visible how the audience acts 4.91 2.02 55 

Technical challenges / problems 4.73 1.93 59 

Lower conformity with formalities 3.98 1.92 58 

Limitation on smaller regional finals 5.31 1.99 54 

We calculated average scores (means) for all items of the pros of face-to-face, the cons of face-to-
face, the pros of digital, and the cons of digital meetings. Fig. 1 shows the average scores. 

 
Figure 1. Average importance (means) of the pros and cons of face-to-face versus digital meetings. 

In relation to RQ2 for the pros and cons of face-to-face and digital meetings, we found that the pros of 
face-to-face meetings were rated as highly important and the cons of face-to-face meetings were 
estimated as rather unimportant. The pros and cons of digital meetings were both rated of medium 
importance. 

3.3 Comparison of the Pros and Cons of Digital versus Face-to-face Meetings 
For the comparison of the mirrored pros of face-to-face meetings versus cons of digital meeting and 
the comparison of the mirrored cons of face-to-face-meeting versus pros of digital meetings, we 
calculated for each mirrored pair an ANOVA with repeated measurements. Table 4 shows the tested 
mirrored pairs and the statistical indices of significance. 
  

1 2 3 4 5 6 7

Pros face-to-face

Cons face-to-face

Pros digital

Cons digital

Average subjective importance of pros and cons
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Table 4. Pairwise comparisons of the mirrored items: statistical indices  
of the ANOVAs with repeated measurements. 

Pro face-to-face  Con digital F p Partial Eta² 
Direct eye contact > Unclear who looks at oneself 29.571 <.001 0.342 
Mimic and gesture visible ≥ Reactions of the others are hard to 

perceive 
3.482 .068 0.062 

Mimic and gesture visible > Not visible how the audience acts 15.520 <.001 0.237 
No technical barrier > Technical challenges / problems 6.824 .011 0.105 
Direct personal exchange ≥ No personal social exchange 3.762 .057 0.060 
(Social) networking = Networking effects are lost 2.382 .129 0.043 
Conference feeling > Lower conformity with formalities 32.599 <.001 0.372 
Every team sees every solution > Limitation on smaller regional finals 12.139 .001 0.195 

Con face-to-face  Pro digital    
Majority of the team is passive < Team-members can support 32.179 <.001 0.378 
One person acts alone on stage < Team-members can support 33.129 <.001 0.389 
Time-intensive travels = No time-demanding travels 0.734 .395 0.014 
Delayed arrival or departure possible = No time-demanding travels 0.267 .607 0.005 
Long uncomfortable sitting < Digital going in and out is possible 12.493 .001 0.188 
Long uncomfortable sitting ≤ Half-day meeting is less exhaustive 3.393 .071 0.059 
Long uncomfortable sitting < Little unnoticed breaks are possible 26.531 <.001 0.334 

We made analogous statistical pairwise comparisons for the average scores of all pros and cons. To 
test for significant differences between the average importance of the pros and cons of face-to-face 
versus digital meetings we made pairwise comparisons of the four groups by one-way ANOVA for 
repeated measurements. The statistics are listed in table 5. 

The pairwise comparisons of the average importance showed the same pattern: The average 
importance of the pros of face-to-face were rated significantly higher than the cons of face-to-face, the 
pros of digital, and the cons of digital meeting. Vice versa, at average the cons of face-to-face were 
perceived as significantly less important than the pros of and cons of digital meetings. The average 
importance of the pros and the cons of digital meetings were rated as equally important.  

Table 5. Pairwise comparisons of the average importance: statistical indices 
 of the ANOVAs with repeated measurements. 

Pairwise comparisons F p Partial Eta² 
Pros face-to-face > Cons face-to-face 85.761 <.001 0.651 

Pros face-to face > Pros digital 44.497 <.001 0.509 

Pros face-to face > Cons digital 49.972 <.001 0.562 

Cons face-to-face < Cons digital 19.591 <.001 0.323 

Cons face-to-face < Pros digital 55.258 <.001 0.557 

Pros digital = Cons digital 0.377 .543 0.009 

In relation to RQ3, the pattern of findings revealed that pupils estimated the pros of face-to-face as 
more important than the corresponding cons of digital meeting. Vice-versa, the cons of face-to-face 
meetings were perceived as less important than the corresponding pros of digital meetings. 
Analogously, also in regard to the average subjective importance the pros of face-to-face meetings 
were highly appreciated whereas the cons of face-to-face meetings were perceived as rather 
unimportant. 
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3.4 Easiness to Participate in a Group Discussion 
The descriptive statistics for the easiness to participate in a group discussion are listed in Table 6. 

Table 6. Descriptive statistics on easiness to take part in a group discussion for different communication 
channels: means (M), standard deviations (SD) and number of valid cases (n). 

Communication channel M SD n 

Face-to-face 5.87 1.40 60 

Videoconferences 5.09 1.38 58 

Telephone conferences 4.31 1.83 58 

Textual chat 5.50 1.71 60 

The findings showed that it was most easy to participate in a group discussion for a face-to-face 
situation, followed by textual chat and videoconferences. For telephone conferences, the participants 
reported the highest inhibitions (lowest easiness). Please note: there was no significant correlation 
with the everyday usage frequency (control variable) of these communication channels. 

The pairwise comparisons of the different communication channels were done by ANOVA for repeated 
measurements. The statistical indices are listed in table 7. 

The pairwise comparisons showed that the easiness for face-to-face was significantly higher than the 
easiness of all other communication channels, except textual chat (which was on an equal level).  

In their short justification of their easiness-rating the participants often stated that they are very 
talkative. Additionally, they also gave specific comments on the digital tools and face-to-face meetings: 
Some disliked videoconferences because they were afraid that someone might make picture and 
videos secretly. Partly, they mentioned also some technical problems, especially time delays in the 
video and voice transfer. Some people also reported that they like textual chats because they had 
enough time to think about what to communicate. Some explicitly also referred to the naturalness and 
immediateness of face-to-face.  

Table 7. Pairwise comparisons of the easiness to participate in a group discussion dependence of the 
communication channel: statistical indices of the ANOVAs with repeated measurements. 

Pairwise comparisons F p Partial Eta² 

Face-to-face > Videoconferences 13.202 .001 0.188 

Face-to-face > Telephone conferences 33.465 <.001 0.374 

Face-to-face = Textual chat 1.683 .200 0.028 

Videoconferences > Telephone conferences 14.822 <.001 0.212 

Videoconferences = Textual chat 2.382 .128 0.040 

Textual chat > Telephone conferences 24.395 <.001 0.300 

In relation to RQ4, the results showed that the easiness to participate in a group discussion was 
highest in a face-to-face situation while the inhibitions for most of digital tools were higher. The open 
comments indicated that the higher inhibitions for digital tools traced back partly to the higher 
naturalness of face-to-face meetings and partly to shortfalls and privacy problems of digital tools. 

4 DISCUSSION AND CONCLUSION 
To sum up our findings, we found a clear preference for face-to-face meetings. At least some face-to-
face meetings are desired even in pandemic times. If face-to-face-meetings are not possible, then 
videoconferences with additional textual chat are the preferred digital tool for science popularization 
and the related group discussions and meetings.  

The findings on the pros and cons of face-to-face versus digital communication provide a very 
interesting picture. The pros and cons of digital communication were both estimated of medium 
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importance. However, when it comes to face-to-face communication, the school pupils estimated the 
subjective importance of the pros as very high, but the subjective importance of the cons as rather 
low. This pattern was also found in most of the single comparisons between the mirrored pros and 
cons of face-to-face versus digital meetings. The same abstract fact (like travelling or no travelling) is 
perceived differently depending on the communication context that means, if it is perceived as a con of 
face-to-face or as a pro of digital meetings. This indicates clear context effects for the subjective 
importance of the pros and cons of face-to-face versus digital meetings. Overall, the pros of face-to-
face were rated as more important than the cons of face-to-face and as more important than the pros 
of digital communication. These results indicate that also the digital experienced youth appreciate the 
advantages of face-to-face communication more than the possibilities of digital tools. They see the 
pros and cons of both forms, but the pros of face-to-face are (from their personal view) more important 
to them than the other aspects. One reason for these differences might be the special situation of the 
COVID-19 pandemic when children are often forced to communicate digitally and are “deprived” of the 
immediate and personal atmosphere of face-to-face communication.  

For the inhibitions to take part in a group discussion, the findings were mixed. Overall, the data 
indicate that digital communication does not generally provide an easier entrance to group 
discussions. Interestingly, the inhibitions for participating in a group discussion are lowest for face-to-
face and pure textual chat. This is remarkable because these two communication forms can be seen 
as two extremes of immediateness and naturalness. The highest inhibitions were reported for 
telephone followed by videoconferences. Interestingly, the results on inhibitions do not match the 
findings of the usefulness of these communication channels. Rather, the open comments indicate that 
there are two different kinds of influences on the easiness to take part in a group discussion. On the 
one hand, the higher immediateness and naturalness for face-to-face communication; this reason is 
very well in line with the predictions of the Media Naturalness Theory [4]. On the other hand, the 
pitfalls and privacy problems of digital tools; these practical reservations indicate a high media 
competence of the pupils.  

To conclude, the main insight of our findings are: 

• Videoconferences with additional textual chat are the most useful digital tool for meetings in 
science popularization initiatives.  

• Even in pandemic times, there is a high desire for face-to-face meetings during science 
popularizations initiatives. 

• The average subjective importance of the pros and cons of face-to-face versus digital meetings 
indicate that face-to-face is still preferred and highly appreciated by young digital experienced 
pupils. 

• The subjective importance of the single pros and cons is different from the abstract fact (e.g., 
travelling, time constraints) and depends on the context (face-to-face versus digital).  

• Digital communication does not lower the inhibitions to participate in a group discussion. Rather, 
face-to-face meetings provide the easiest entrance for pupils to take part in a group discussion 
during science popularization initiatives.  

Overall, the presented results provide helpful insights into the young pupils’ subjective view of different 
communication channels. This can provide the basis for future improvements and optimizations of 
science popularization initiatives. 

Improvements that mitigate the drawbacks of digital meetings could address the privacy concerns and 
the less personal atmosphere. Privacy issues should be communicated more directly by giving the 
young people concrete examples of what is allowed and what is not allowed (e.g., video recordings 
secretly). Thereby it could be helpful to establish a netiquette for the online meetings, including the 
rule that it is very impolite to switch off the own camera while watching the others during the 
discussion. For providing a more personal atmosphere, it could be helpful to provide a user profile that 
also includes space for (voluntary given) personal information. Including extra time at the beginning of 
a meeting with icebreaking communication activities could also help to encourage the participants to 
talk (e.g., a quiz). To reduce technical discomfort, it could help to introduce gamification elements for 
technical skills during the session (e.g., turning the microphone or camera on and off). Also, voluntary 
social online events with facilitation methods might be advantageously to establish a more personal 
relationship between the participants. Examples are a chat room during virtual coffee breaks, a 
voluntary online party with live music or a multiplayer online activity game (e.g., online soccer or 

1808



karaoke). In addition, materials sent by postal service and integrated into the programme can create a 
sense of community (e.g. everyone drinking fair-trade coffee together during the break).  

Such activities could make it easier to build personal connections and enable personal social 
exchange across the school teams. Based on such improvements, digital meetings might become 
more vivid and thus provide a real inspiring atmosphere during digital science popularization 
initiatives. 
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Abstract  
This study has been developed within the framework of the Master's Degree in Industrial Engineering, 
in the Chemical Process Design course, which belongs to the Chemical Engineering knowledge area. It 
has been applied in four groups simultaneously, with 170 students in total. The students were asked to 
design a chemical industrial process by means of a chemical process simulator such as Aspen Plus. 
The proposed scenario might have multiple solutions (open project) and the students were arranged in 
groups of 3 to 4 members (determined by themselves), establishing different roles. The open project 
has been developed in a cooperative and collaborative way, which has favored its success and at the 
end, each group member was evaluated by his/her group mates in order to ensure/check the good 
behavior of the team. One of the main objectives of this open project has been the integration of 
sustainable development goals in the field of energy, tackling climate change, and working on it through 
flipped classroom methodologies and cooperative work. 

1 INTRODUCTION  

1.1 Background 
In September 2015, the United Nations adopted the 2030 Agenda for Sustainable Development, an 
action plan for people, planet and prosperity, which also aims to strengthen universal peace and access 
to justice. This agenda takes the form of 17 Sustainable Development Goals (SDGs) and 169 targets 
for the year 2030. This initiative has been materialised at various vertical levels. In the case of the 
Basque Country, the Euskadi Basque Country 2030 Agenda was developed [1]. These ideas have also 
reached the University of the Basque Country/Euskal Herriko Unibertsitatea (UPV/EHU), which has 
revised and adapted the work [2]. 

 
Figure 1. Sustainable Development Goals [1] 

The EHU agenda 2030 for sustainable development (2019-2025) includes the UPV/EHU's contribution 
to 12 of the 17 SDGs of the 2030 Agenda, to which it has added its commitment to linguistic and cultural 
diversity through SDG 17+1. This agenda is a roadmap for aligning the University's work with the major 
challenges facing the planet. The aims it pursues are [2]: 

• To integrate in a coherent way the individual and local efforts that students, faculty, and research, 
technical and administrative staff make around the SDGs. 
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• To design and develop teaching-learning, equality, inclusion and environmental management 
policies through a common integrated logic, with recognisable and measurable medium- to long-
term goals (2019-2025 and 2025-2030). 

• To define a panel of Sustainable Development indicators for the UPV/EHU, so that achievements 
can be measured, monitored and communicated in a transparent way. 

• To establish a policy of close alliances with the environment to intensify co-responsibility with the 
SDGs. 

Up to now, the work has been carried out on various aspects of the SDGs, but in a less organised and 
coherent manner. The SDGs objectives are now more clearly defined, making more tangible the 
importance of the various aspects that are essential for the planet. Everyone can contribute, every actor 
in society has a role to play and importance. There are many aspects to take care of, and it is essential 
that university students, future graduates and active participants in society, are aware of this issue. 
These aspects included in the SDGs are being worked on from an increasingly younger age, but it is 
important not to forget those who are about to leave the educational system. This is the last opportunity 
to ensure that all the students start their professional career having thought about the effect of their 
future work and being aware that there are different ways of facing the problems. They must always look 
for the most sustainable option for the planet, in its broadest meaning.  

Once it has been assumed the need to change the way we look at the planet, the necessities we observe 
and the solutions we find, it appears the following question: how to get this change of mentality ingrained 
in the university students. This is where the involvement of the university's teaching staff comes in, 
driven by the guide described in the university's Statutes and the EHUagenda 2030 document 
mentioned above. It is the teaching staff who must introduce these ideas and involve the students in 
new ways of thinking. This has to be implemented throughout their university years, which can range 
from 4 to 8 years, depending on whether they are studying for a bachelor's or master's degree, individual 
situations, etc. It is a long period in their lives, which makes them mature and strengthen their own 
personality. It is, therefore, a critical period in which the seed of sustainability must be planted, so that 
they change the way they see and solve things. This will be significant in the way they will carry out their 
future work, or even in the way they will become part of society and the planet.  

Like all major changes in education, such a change takes time. However, it is important to start as soon 
as possible in any course. This is the only way to ensure that graduates will leave the university with 
some knowledge about SDGs. Moreover, course after course, the teachers themselves will improve 
their tools and knowledge, which will enable them to impart that knowledge more effectively and clearly.  

1.2 Initial situation/Target Students 
This study/action, was carried out with students in the first year of the Master's Degree in Industrial 
Engineering during the 2020/21 academic year. Engineering students are, clearly, an important target 
to be trained, as all of them will have an important impact on the planet, society, etc. UNESCO has 
recently published a report entitled "Engineering for Sustainable Development" [3], which highlights the 
crucial role of engineering in each of the 17 SDGs. This document also addresses the transformation of 
engineering education and the creation of concrete capacities for the Fourth Industrial Revolution, which 
will enable engineers to meet the challenges ahead. By presenting case studies and approaches, as 
well as possible solutions, the report reveals why engineering is crucial for sustainable development. It 
also remarks the importance of the engineers in addressing basic human needs, such as alleviating 
poverty, providing clean water and energy, responding to natural disasters, building resilient 
infrastructure and bridging the development gap, among many other actions, leaving no one behind. 

The SDGs were implemented in the “Chemical Process Design” course, which consists of 3 ECTS 
distributed in master classes (15 h), computer lessons (9 h divided into 6 sessions of 1.5 h) and seminars 
(6 h). There are 170 students divided in 4 groups in 3 different languages (Spanish, Basque and 
English).  

In each academic year students have to design an industrial chemical process from a real scenario, 
using a powerful and realistic chemical process simulator, and at the same time complex, such as Aspen 
Plus. This project computes 30 % of the final course grade. The realization of this open project is carried 
out in a dynamic and cooperative way through active methodologies – the students have to look for 
information and apply it in the design of their process. Additionally, flipped classroom is employed in 
order to learn how to use the simulation software. For this purpose, a series of short audiovisual 
resources (video tutorials) were employed. 
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1.3 Objectives 
The objective of this study is to qualify students to design an industrial chemical process with the 
Sustainable Development Goals at the centre of the decision-making, and to understand the effects of 
their actions on sustainability. To achieve this main objective, the following partial objectives were 
defined: 

• To enhance their autonomous learning while they familiarize with the chemical process simulator. 

• To increase their knowledge on the characteristic of the 17 SDGs, and their targets, so they can 
decide which ones can be implemented in their design.  

• To increase their awareness on the effects that chemical process design has on sustainability.  

2 METHODOLOGY 
In order to achieve the aforementioned objectives, the following actions were carried out. 

Presentation of a certain scenario. The first day of the course, a given open scenario is presented to 
the students. They have to propose and design an industrial chemical process giving a certain solution 
to the presented problem. For that purpose students work in teams along the 6 weeks of the course. 
Mention the use of a rubric through which the students know from the beginning how the project will be 
evaluated. 

In order to certify a good behaviour of the cooperative work several documents to be filled out by the 
students were prepared: group formation contract, minutes of meetings and self and co-evaluation. 

Apart from the engineering work involved in the process design, the correct usage of the simulator 
represents an important challenge for the students, since it is the first time that they use it. In order to 
solve this inconvenience Flipped Learning was employed. Some audiovisual material was prepared 
for the students. These video-tutorials were accessible on the eGela platform (Moodle) through private 
links to YouTube, so they can be visualized from any device. 

The evaluation process was carried out from different points of view: 

• A continuous evaluation was performed by means of different deliverables and with personalized 
tutorials. 

• At the end of the process, a final evaluation took place; students have to write a short report as 
well as to make a short asynchronous presentation (recorded video). 

• Student’s opinion was collected by means of questionnaires. These quizzes gave valuable 
information about the learning process and the received feedback was employed to detect and 
identify possible to improve aspects and apply them the following academic years. 

In case of the SDGs, some links to the official UN web site were facilitated through eGela platform 
(Moodle) and then, their development and application on their own chemical process was monitored by 
means of personalized tutorials. 

3 RESULTS 
The results of the implementation of the SDGs will be analyzed from two points of view: 

1 Results of the surveys carried out to the students before and after the fulfilment of the open 
project. 

2 Evaluations of the work: its technical complexity and its comparison with the results obtained in 
previous academic courses.  

A first survey was carried out prior to start the project. Its objective was to detect if the students had a 
prior knowledge about Aspen Plus software and about the SDGs. Moreover, their opinion about the use 
of audiovisual material for the development of the project was asked, as well as the advantages and 
disadvantages than they detected in them.  

From the results obtained (see Table 1) it can be deduced that the vast majority do not have previous 
experience in using the Aspen Plus simulator. Additionally more than 57 % of the students know very 
little or little about the SDGs. It should be noted that, a priori, the use of audiovisual material raises 
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expectations that it can be useful, and they think this material will help them in the acquisition of the 
required skills (92 % of the surveyed students).  

Table 1. Results of the surveys prior to starting the project. 

 Knowledge of 
Aspen software Knowledge of SDGs Help of the videos in the 

acquisition of competences 

Yes 0.1   

No 99.9   

Very little  27.2 3.0 

A little  30.7 5.0 

Rather  34.2 66.7 

Very  7.9 25.3 

Among the advantages and disadvantages that the students see in the use of the prepared material, they 
stand out the possibility to use this prepared material at any time and place, being able to acquire the required 
knowledge at their own pace, stimulating the following face-to-face classes. Among the drawbacks, some 
students remark that the videos have to be short and precise, if not much time can be lost. 

Regarding the surveys carried out at the end of the project, students watched the videos at home (91 
%) or at the university (9 %). The personal computer was the most used instrument for visualization of 
this audiovisual material (83.5 %), being the set of tablets and smartphones the other two most used 
tools. The COVID effect has meant that most of the free time of the students is at home. From there, a 
change in trend is observed, since in previous courses they used to watch the videos at the university. 
This confirms that the students can develop the different skills at her own pace. In fact, half of the 
students (47 %) always watched the videos before each of the sessions. This percentage increased to 
83 % if one takes into account the students who admit to having used “almost always” audiovisual 
material before each one of the sessions. Only 1 % of the students admitted that they never saw the 
audiovisual material before each of the sessions. These data coincide with the access to the material 
detected by the teachers, since Moodle platform allows teachers to see who accesses the material and 
when, being able to insist students to view them in advance.  

Table 2. Results of the surveys when finishing the project. 

 Knowledge of 
SDGs 

Application of SDGs in 
the project 

Very little -  

Little 6.5  
Rather 52.2  
Very 41.3  

Very difficult  - 
Difficult  37.0 

Easy  56.3 
Very easy  6.7 

Table 2 summarizes the data on the degree of knowledge achieved in the SDGs after the project was 
carried out. The results are relevant. Knowledge about the SDGs increased considerably, since at least 
93.5 % believe they know something or much of what the SGDs consist of. In addition, their integration 
into the project has not been very difficult, 37 % found it difficult, and 63 % easy or very easy. The 
knowledge of the SDGs has a social character, in addition to a formative character, forcing students to 
analyze other variables that can give the project an added value for society. This awareness can 
generate an improvement in the motivation in the project and allows them to improve in terms of the 
skills developed during the project. In this course, when evaluating the students, they were asked to 
make a video in which all the members of the group had to participate, explaining which chemical 
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process they have designed and the integration of the SDGs. In general terms, the videos made it clear 
that the integration of the SDGs in the project was relatively easy. They had to think about where and 
how the SDGs could be integrated. This implies that they significantly increased their knowledge on 
SDGs. The SDGs chosen for their integration in the projects were mostly those expected, such as:  

a) Goal 7: Ensure access to affordable, reliable, sustainable and modern energy for all. 
b) Goal 9: Build resilient infrastructure, promote inclusive and sustainable industrialization and foster 

innovation. 
c) Goal 13: Take urgent action to combat climate change and its impacts. 

However, other Goals appeared and it is effectively justified such as Goal 6: “Ensure availability and 
sustainable management of water and sanitation for all”, fitting it with the project. 

This motivation and integration of the SDGs improved the quality of the projects to be carried out. The 
impletion of the SDGs took place in the course 2019/20. This is noticeable when analyzing the results 
obtained in the 2019/20 academic year, where all the groups approved the project. In addition, the marks 
were better than in the previous courses as seen in Table 3.  

In fact, only one group had a C mark, being the minimum mark 7 out of 10 in the rest of the groups. This 
shows that the work and knowledge developed by the students was valuable, and this means the 
satisfaction of the teachers involved in the project. 

Table 3. Academic results obtained for different academic courses. 

 Marks Course 2019-20 Course 2018- 19 Course 2017-18 Course 2016-17 

A (9-10) 39.2 35.0 37.9 37.6 

B (7-< 9) 58.3 43.2 46.1 46.2 

C (5-< 7) 2.5 20.2 16.0 15.1 

D (< 5) - 1.6 0.0 1.1 

4 CONCLUSIONS 
The main conclusions obtained during this work have been the followings:  

a) Greater dedication of students to prepare the master sessions with the audiovisual material, which 
has been strengthened in this pandemic times. 

b) The incorporation of the SDGs had a considerable positive impact on the marks obtained by the 
students. Although it is difficult to draw conclusions in a single academic course, and it would be 
necessary to look at the trend to see if it consolidates, previous results are very promising. 

c) Greater knowledge of the software and, therefore, more complex process design, and greater 
knowledge of the process due to the integration of SDGs. 

d)  Motivating experience for both students and teachers, although the trend should be seen in the 
coming years.  

e) The technological generation demands us continuous improvement, such as reducing the time of 
the videos, this is an approach to take into account in the next courses. 

f) The knowledge about SGDs has been strengthened in the students.  
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BIBLIOGRAPHIC CULTURE OF STUDENTS AT ARCHIVAL AND 
DOCUMENTARY STUDIES 

S. Eftimova 
University of Library Studies and Information Technologies (ULSIT) (BULGARIA) 

Abstract 
The enrichment of educational process in the stage of higher education today is connected with the 
introduction of new modern technologies on the basis of which the opportunities for successful 
professional realization of the graduates are expanded. It is extremely important, at the same time, to 
study disciplines related to the main traditional forms of working with information. 

The high information and bibliographic culture is an important characteristic of the professional in the 
archival and library-information sphere. In the academic preparation of the students in the Bachelor's 
degree programme of the specialty Archival Science and Documentation, an important segment of 
knowledge and skills is mastering the analytical-synthetic processing of the documents. It requires 
knowledge of the different categories of information sources, their specifics and basic characteristics, 
as well as mastering the rules for creating bibliographic information for its proper structuring and 
dissemination. The times we live in are dynamic and saturated with information. If a proper bibliographic 
record is not created for a specific document, we risk it being difficult to access and unusable, lost in the 
vast "information flow". The development of bibliographic culture is a multi-stage process related to the 
study of several basic academic disciplines, the symbiosis of which guarantees the quality of training of 
students. 

The curriculum of the specialty Archival and Documentation Studies at the Department of Library 
Management and Archival Science, Faculty of Library Studies and Cultural Heritage, University of 
Library Studies and Information Technologies (ULSIT) includes a group of disciplines distributed for 
studying by students throughout the training period and aimed at achieving high information literacy and 
bibliographic culture. The complex of disciplines, with an upgrading character, supports the acquisition 
of theoretical knowledge and the creation of practical skills for working with information sources and 
creating metadata in accordance with the standards, which will ensure the document flow in the modern 
information environment. 

The purpose of this report is to present the main characteristics of the following disciplines: Information 
Sources, Academic Writing, Book Science, Documentology, Bibliography, Information Services, 
Bibliographic Culture, Annotation and Referencing, which are part of the process of building a 
bibliographic culture of future professionals, graduates of the specialty Archival and Documentary 
Studies. The aim is for the analysis to lead to the formulation of conclusions and recommendations for 
future updates in the direction of improving the quality of education and to improve the teaching 
methodology. 

Keywords: Archival and Documentary Studies, Bibliographic Culture, information literacy, ULSIT. 

1 INTRODUCTION 
The modern stage of the historical development of humankind is defined as an information society, a 
knowledge and innovation society. A number of authors such as A. Toffler, P. Drucker explore the 
processes of development and change in society and prove undoubtedly the emergence of a new 
civilisation – the information one. Information is recognised as the main resource for all areas – 
economy, politics, education, culture, health, etc. The process of change is ubiquitous and irreversible. 

This phenomenon is determined by the great technological advances of the last decades of the twentieth 
century – the creation and rapid development of communication and computer technologies, the 
emergence and widespread use of the Internet, radically changing the communication between people 
in every country and social system, making vast amounts of information resources accessible to the 
public, ensuring globalisation of all areas of social practice. Major changes occurring in the development 
of modern society affect both the individual and the communities as well as public institutions. 
Contemporary information environment is both a challenge and a source of limitless opportunities [1].  
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New generations of students are actively entering science, but in order to achieve the necessary 
qualifications, they must go through the path of mastering the knowledge accumulated before them. 
This process is complicated by the avalanche increase of the amount of information, the specifics of its 
structure and diversity of systems demand. 

The elements of bibliographic culture have developed over the centuries mainly in traditional form, but 
in recent decades there has been an information revolution that has radically changed the idea of forms 
of knowledge transfer. The changes related to the introduction of information technologies qualitatively 
change not only the forms and types of information products, under their influence new forms of 
education, production and scientific activity are transformed and emerge. The introduction of new 
information technologies has had a significant impact in all areas, in one way or another, related to the 
collection, accumulation, processing and storage of knowledge in society. 

Students still at the beginning of their education shall build bibliographic culture that supports their 
development as successful professionals working with information, its systematization, storage, 
distribution, search, etc. It is necessary to build the bibliographic culture in the future archival specialists, 
as a necessary component of their professional activity. 

2 METHODOLOGY 
The purpose of this report is to present the main characteristics of the following disciplines: Information 
Sources, Academic Writing, Book Science, Documentology, Bibliography, Information Services, 
Bibliographic Culture, Annotation and Referencing, which are part of the process of building a 
bibliographic culture of future professionals, graduates of the specialty Archival and Documentary 
Studies. The aim is for the analysis to lead to the formulation of conclusions and recommendations for 
future updates in the direction of improving the quality of education and to improve the teaching 
methodology. 

3 RESULTS 
The enrichment of educational process in the stage of higher education today is connected with the 
introduction of new modern technologies on the basis of which the opportunities for successful 
professional realization of the graduates are expanded. It is extremely important, at the same time, to 
study disciplines related to the main traditional forms of working with information. 

The purpose of this paper is to present the disciplines included in the curriculum of students majoring in 
Archival and Documentary Studies at ULSIT related to the formation of bibliographic culture. A group of 
disciplines distributed for studying by students throughout the training period and aimed at achieving 
high information literacy and bibliographic culture. The complex of disciplines, with an upgrading 
character, supports the acquisition of theoretical knowledge and the creation of practical skills for 
working with information sources and creating metadata in accordance with the standards, which will 
ensure the document flow in the modern information environment. 

The first discipline that lays the foundations of training for working with documents and is an aspect of 
building a bibliographic culture is entitled Information Sources. The material is divided into two modules 
- Information sources - conceptual apparatus, classification scheme, analytical-synthetic processing, 
periodic and non-periodic sources and different types of non-textual information sources, special types 
of documents and unpublished sources. Secondary information sources. The first module - contains the 
basic terms and their definitions, groups of documents, as well as a detailed classification scheme of 
information sources. The main types of processing of the information contained in the primary 
information sources are considered. Non-periodic and periodic information sources are presented. 
Module 2 reveals the rich variety of non-textual information sources - cartographic, musical and graphic. 
Their varieties and features are presented. The special types of scientific and technical information 
documents - standards, patents, scientific and technical literature, etc. are considered in detail. The 
object of the last two topics of this module are the secondary information sources (reference and 
information) - the result of the respective analytical-synthetic processing of the primary information 
sources. Their characteristic features and functions are revealed. 

Based on the topics studied in the course, a culture is built for recognizing the different types of 
documents based on their main characteristics. 

The Academic Writing course is also part of the first year training. Its goal is for students to be able to: 
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1 extract information from text;  
2 to make sense of a text;  
3 to interpret text;  
4 to make sense of and evaluate a text;  
5 to create a text (research, course, diploma work, abstract, review), operating comprehensively 

with the tools of scientific methods and system-structural interdisciplinary information modeling. 

The content of the course is structured in three modules and is oriented towards the practical application 
in student research and development of the humanitarian interdisciplinary problem related to the 
creation and phenomenology of the academic text. Module I - Phenomenon of the text: Interaction 
between the researcher and the researched (described) in this module are topics related to the text, 
science, interpretive specifics of the text, etc., Module II - The normative language base of the academic 
text (scientific style, scientific genres and scientific forms) and Module III - The structure of the academic 
text - topics related to the structure of the text are considered: micro- and macro-profile.  

The format of the examination is the development of an author's research with argumentative 
techniques, prepared in the form of a publication in the universal and specialized scientific journals. 

Classroom activities include a lecture course (25% respectively for each of the I-III modules) and 
exercises (25% of the total classroom employment).  

The lecture course is organized problem-thematically in three intertwining and mutually conditioned 
segments.  

The course is visualized with multimedia presentations. During the exercises, students work with 
samples of academic writing, while creating their own texts, which are subject to expert evaluation by 
current literary critics, historians and other specialists in the field of interactive written communication. 

This course focuses on the content and structure of the various documents, as well as on the forms of 
working with the content. 

The obligatory discipline of Book Science, studied in the first semester, gives the necessary theoretical 
knowledge to students about the emergence, scope and functioning of the science of books, builds 
practical skills for working with books as a universal value of human civilization. The main theoretical 
statements related to the study of the book as a multi-component and multifunctional product and a 
factor of culture are presented. The objectives of the course lectures are to highlight the place and role 
of the book in the overall cultural process; to analyze its significance from different aspects - social, 
cultural, philosophical, etc. Emphasis is placed on the book as a product of the human soul, transforming 
the worldview and creating different realities. The book is conceived as a teacher and healer, as an 
element of the existence of mankind [2]. The book history and philosophy correspond to other various 
science fields and scientific disciplines – philosophy, history, culturology, history of culture, philology, 
sociology, social psychology, bibliography, heuristics, theory of mass communications, etc. 

This discipline deepens the knowledge of the historical development of book publishing and the products 
of the printing industry, enriches the scientific terminology and presents the books as a building block of 
human civilization.  

The next discipline involved in training of students in the first year and concerning the construction of 
bibliographic culture course is Documentology. It aims to provide basic theoretical knowledge and 
practical skills for structuring and managing the so-called "Pre-archival field" - from the origin of the 
document, through its practical application in various areas of public, economic and cultural life, to its 
transformation into an archival document. Knowledge of the technology for creating documents, their 
processing, etc. is given. 

The course provides a serious theoretical training on issues related to the emergence, organization and 
management of documentary information funds from all spheres of public life. The content of the material 
is divided into 2 modules - Module I Organization and Management of Documentary Information Funds 
in which topics such as Document Systems, Types of Documents, Classification of Documentary Funds, 
etc. are covered. Module II Public Administration and Its Documentation covers topics on the structure 
and principles of working with documents in public administration. 

A key discipline planned for the second semester is the Bibliography, which can build on the 
established idea and acquired knowledge of the disciplines presented so far. The aim of the course is 
to build a theoretical platform of the science of bibliography, as students learn the basic terminology, 
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subject and tasks of the scientific discipline; to comprehend the development of bibliographic activity as 
a process that takes place within the cultural history of society. The course is an introduction to the 
science of bibliography (science of bibliography) by introducing students to the object, subject, methods 
and conceptual apparatus, outlines its links with other sciences that study written communications, 
traces the periods in the development of bibliographic activity in the world and in Bulgaria as a specific 
field of the history of culture. The course ends with a written exam (test) to verify the acquired knowledge. 
The course is structured in three modules by topics: Module I: Introduction to the Science of Bibliography 
- includes 7 topics; Module II: History of the Bibliography - includes 11 topics; Module III: History of 
Bibliography in Bulgaria - includes 12 topics. 

In the second year of study, the discipline of Information Services is included, which is based on the 
acquired knowledge in the following disciplines: Information Sources, Information Systems, 
Management and Development of Library Funds and Bibliography. The aim of the course is to acquaint 
students with the use of basic information sources - traditional and electronic in reference and 
information services to users in all types of libraries. In the reference service, the emphasis is placed on 
the use of the reference elements of the actual reference editions or of those with a partial reference 
value for accelerated reference operations. A series of lectures examines the specifics of reference and 
information services. The exercises focus on solving typical tasks, using different information sources - 
printed or electronic. The aim is for students to acquire practical skills to help them make various 
inquiries in the library.  

The material is divided into 3 modules: Module 1. Sources for Reference and Information Services which 
include topics related to the advantages and disadvantages of catalogs such as information system, 
reference apparatus of publications, electronic information publications and databases; Module 2: 
Methodology for Performing Reference and Information Services which presents topics tracking the 
stages in making references, the types of references, methodology in the references for specifying 
bibliographic data, etc.; Module 3. Methodology of Performing Information Services in Libraries presents 
the specifics of information services in different types of libraries, mass forms of information services, 
etc. 

The Annotation and Referencing of Documents course is part of the optional disciplines that 
complement the basic knowledge of future professionals and supports their work with documents. The 
main goal of the course is to provide knowledge about the processes of annotation and abstracting, the 
methodology and technology for compiling annotations and abstracts, the main types of annotations and 
abstracts, the specific features of compiling various documents, and to prepare staff for publishing, book 
distribution, library and information institutions. The initial prerequisite for training following this 
curriculum is that in the age of the information society, information is a major resource and the better it 
circulates in various spheres of public activity, the faster society will move towards sustainable 
development. The course is related to the following subjects: Book Science, Information Sources, etc. 
The goal is achieved through training in two modules. In the first module lectures on annotation are 
given. In the second module, students gain basic knowledge about referring. 

As a result of the acquired knowledge and practical skills, students will be able to quickly and easily 
navigate the global documentary flow, will be able to search for the information they need, to offer users 
various documentary products with synthesized information. 

The course entitled Bibliographic Culture completes the cycle of disciplines aimed at the formation of 
bibliographic culture and is set in the last semester of study. The main idea of the course to be distributed 
in eighth semesters is the need for undergraduate preparation of students and supports their work on 
the last element of their education - writing a thesis. In the discipline, bibliographic culture is considered 
as a special cultural phenomenon, as an indicator of the spread of bibliographic knowledge in society, 
able to stimulate, develop and meet information needs through bibliography. Bibliographic culture has 
developed and functions in a wide field of related varieties of culture, its internal structure is represented 
by the following components: the culture of creation, search, selection, processing and consumption of 
bibliographic information. We must not forget that the bibliography is an element of the written culture of 
human civilization, which arises simultaneously with the written documents. The bibliography is one of 
the most important intermediaries in the emerging public system "document-user", which helps to master 
the entropy of documents and promotes their more rational use. 

4 CONCLUSIONS 
According to M. Tsvetkova, information culture includes discovery, perception, comprehension, 
systematization of information, creation of new knowledge, its transmission or its practical use. As in 
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this context, the structure of the information culture of the individual combines on a reciprocal principle 
the following elements: communicative competence (culture of communication), lexical competence 
(language culture), reading culture (culture of written communication), intellectual - creative thinking 
(culture of research thinking), information and technical literacy (culture of research of modern 
information technologies), information legal, moral and bibliographic culture. 

The fact is that the information society has created a new global problem: how to navigate among the 
colossal multiplier knowledge? Here comes to the aid of the most important prerequisite for the elite 
information culture - a well-known but seemingly well-forgotten bibliographic culture. This is a culture 
that forms the style of the "knower", the one who knows how to read and interpret bibliographic 
descriptions, the one who knows how to formulate a "question", to organize personal databases and to 
produce bibliographic information himself. The result of the activation of the bibliographic "detector" is 
obvious ‒ a comfortable, oriented and controllable individual information field is formed [3] 

The high information and bibliographic culture is an important characteristic of the professional in the 
archival and library-information sphere. In the academic preparation of the students in the Bachelor's 
degree programme of the specialty Archival Science and Documentation, an important segment of 
knowledge and skills is mastering the analytical-synthetic processing of the documents. It requires 
knowledge of the different categories of information sources, their specifics and basic characteristics, 
as well as mastering the rules for creating bibliographic information for its proper structuring and 
dissemination. The times we live in are dynamic and saturated with information. If a proper bibliographic 
record is not created for a specific document, we risk it being difficult to access and unusable, lost in the 
vast "information flow". The development of bibliographic culture is a multi-stage process related to the 
study of several basic academic disciplines, the symbiosis of which guarantees the quality of training of 
students. 

The dynamic changes in education in the last two decades have given rise to the need for a higher 
quality of training and have led to the necessity to raise the level of each person’s knowledge and skills. 
We have witnessed the change in university educational policies in accordance with the pace, with which 
the world is changing, and at the same time trying to provide a suitable environment for development 
and collaboration of traditions and innovations [4].  

The academic disciplines presented in the paper are structured according to the specifics of the topics 
that interpret and purposefully and systematically support the processes related to the construction of 
bibliographic culture in the future archival specialists.  
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"HOUSTON, WE HAVE A PROBLEM": DEVELOPING SCAFFOLDING
MATERIALS TO ASSIST STUDENTS IN ASKING FOR HELP USING ON-

LINE COMMUNICATION

B. Tierney, D. Gordon

Technological University Dublin (IRELAND)

Abstract

Since the start of the COVID-19 pandemic many educational institutes have had to change the delivery
of their teaching content to now teach exclusively on-line. This has been a dramatic and traumatic
change for many lecturers and students, with many types of interactions taken for granted in a face-to-
face context, suddenly become more complex and uncertain. Lecturers who have taught exclusively
classrooms tend rely on observing their students’ facial expressions, body language and interactions
with others in the class as a guide to how well their material is being received, but in an on-line context it
may not possible to make these observations. 

Similarly, in a face-to-face setting when students are asking questions, the lecturer-student interaction
can be very dynamic including a wide range of verbal and non-verbal cues that help the communication
process, and these are not always present in an online environment. When working online the lecturer-
student communication can become more challenging with various synchronous and asynchronous
modes of communication being used. Each of these modes of communication can result in many
exchanges to clarify the exact problem or question the student may have. This can take some time to
resolve and can led to some frustrations for both the lecturer and student. Similar observations have
been reported in various industries, for example with IT Support, where much time can be exhausted on
clarifying the exact problem.

To address these issues, and with a secondary aim of preparing students communicate more effectively
in industry, a framework has been developed consisting of examples of how to research the problem,
how to frame and state the problem, checklists, and template communications (the Clarity Collection), to
help the students effectively ask questions in a more coherent and comprehensive fashion. This
collection has been delivered to two class groups (N=53) undertaking a Masters in Computer Science.
Examples of communication exchanges was gathered including those before and after the Clarity
Collection was delivered. Feedback from lecturers and students was gathered to assess the level of
changes and effectiveness of the communications. Feedback indicates an increase in overall satisfaction
with both the lecturers and students, with a reduction in the number of communications, while at the
same time students receiving a quicker resolution to their problems.

Keywords: Learning to Learn, Problem Definition, Getting Help, Remote Learning.
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DEVELOPING LINGUISTIC-CULTURAL COMPETENCE IN TEACHING 
RUSSIAN AS A FOREIGN LANGUAGE TO UNIVERSITY STUDENTS 

N. Ovchinnikova, E. Fedotkina, M. Astafyeva 
Russian University of Transport (RUSSIAN FEDERATION) 

Abstract 
Modern education with its focus on personality, their consciousness and self-consciousness 
development, cultural and professional potential is directed at humanization and humanitarization. The 
latter determines contents, forms and methods at different stages of education adding cultural value to 
them. 

The article considers the ways and describes the experience of developing linguistic-cultural 
competence in teaching Russian as a foreign language to the 2nd year bachelor students of Russian 
University of Transport majoring in translation and translation science. Linguistic-cultural competence 
as a constituent part of socio-cultural competence deals with the knowledge of linguistic-cultural 
vocabulary and lexico-grammatical structures as well as lexis with socio-cultural semantics. 

In the article we propose the system of linguistic-cultural competence development based on 
comparative linguistic and cultural studies aimed at forming intercultural competence. First and foremost 
we describe criteria of choice and parameters of material organization: linguistic-cultural value, 
communicative value, freedom from stereotypes, typicality. Further on we dwell on exercises aimed at 
creating, expanding and deepening background knowledge by means of linguistic-cultural knowledge 
and linguistic-cultural analysis, for example introduction of pre-text references, primary semantization of 
linguistic units with ethnic cultural specifics, forms of linguistic-cultural analysis in after-reading activities. 

Special attention is given to fictional text reading including activities for both intensive reading in class 
and extensive home reading. The methodology based on linguistic cultural analysis incorporates three 
interconnected aspects: non-textual information, text compositional structure and lexico-grammatical 
imagery. 

In conclusion, we outline possible difficulties and give recommendations on the inclusion of material with 
ethnic cultural specifics into the lesson structure based on the concept of foreign-language education 
as a concept of individuality development within the dialog of cultures. We should stress that it is the 
implementation of all the above-mentioned stages of linguistic-cultural competence development in the 
process of education that can give positive results. 

Keywords: Linguistic-cultural competence, socio-cultural competence, linguistic-cultural analysis, 
Russian. 

1 INTRODUCTION  
Humanization of education as the most important socio-pedagogical phenomenon reflects modern 
social trends in the educational system. Being directed at the personality, it becomes a means of a  
social protection and sustainability of the individual [1] and changes the perception of educational goals 
adding humanitarian and cultural significance to them. The competence approach implemented in the 
educational system is focused on the result of education as the personality’s ability to cope with different 
problems. It is based on optimal balance of theoretical knowledge, skills, abilities, professionally 
significant and personal qualities for efficient preparation of future professionals. Thus, socio-cultural 
competence incorporating linguistic-cultural competence as the object of our investigation includes 
language knowledge to be appropriately used in cross-cultural communication. Linguistic-cultural 
competence, in its turn, deals with the knowledge of linguistic-cultural vocabulary and lexico-
grammatical structures as well as lexis with socio-cultural semantics and is studied within the framework 
of such linguistic disciplines as country studies, linguistic and cultural studies and culturological studies. 

According to “The New Dictionary of Methodological Terms and Concepts” [2, p.294] country studies as 
a science related to the methodology of teaching foreign languages give an idea of the socio-economic 
situation of the people whose language is being studied, about their history, geography, ethnography 
and spiritual wealth, the customs and traditions inherent in the people and the associated features of 
the language. Knowledge, skills and abilities formed on their basis are designed to meet the 
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communicative needs of students, implemented in the studied language, which contributes to the 
formation of communicative and socio-cultural competence. 

Since the mid-twentieth century, there has emerged a new linguistic discipline – linguistic and cultural 
studies - that considers foreign language learning in relation to students’ native language, the language 
being an expression of culture. After the clarification of the concept of linguistic and cultural studies in 
the 90s, it was interpreted as a methodological discipline that implements the practice of selecting and 
presenting information about the national and cultural specifics of speech communication of a native 
speaker in the educational process in order to ensure the communicative competence of foreigners 
studying Russian. 

Linguistic and cultural studies deal with 2 sets of problems:  

1 Linguistic-analysis of language units in order to identify the national and cultural meaning they 
imply (non-equivalent vocabulary, non-verbal means of communication, background knowledge). 

2 Methodological-methods of introduction, consolidation and actualization of the units of national 
and cultural content specific to the Russian language, extracted from the texts covered in class 
[3, 290-294]. 

At the end of the 90s, culturological studies were divorced from country studies as an independent 
aspect of teaching, the subject of the former being information accumulation about the culture of the 
country where the language is spoken, which is necessary for effective communication in this language. 

Thus, the structure of the educational process in terms of its cultural contents includes 3 components: 
linguistic and cultural studies, culturological studies and country studies. Linguistic and cultural studies 
is such an aspect of teaching Russian to foreigners, in which the cumulative functions of the language 
are implemented linguo-didactically in order to ensure the communicative nature of teaching and to 
achieve general educational and humanistic goals.  

The third component of the learning process – country studies - is aimed at ensuring the existential 
competence of students. It implies creating a developed system for presenting knowledge about the 
country of the language being studied. Existential competence can be fully mastered only in real-life 
context [3, p. 300-301]. 

2 METHODOLOGY 
In the article we employed the following methods of empirical research: observation, pedagogical 
experiment, comparison, description, diagnostics (questioning, interviewing, testing, etc) with special 
emphasis made on students’ testing. 

3 RESULTS 
The article considers the ways and describes the experience of developing linguistic-cultural 
competence in teaching Russian as a foreign language to the 2nd year bachelor students of Russian 
University of Transport majoring in translation and translation science. We propose the system of 
linguistic-cultural competence development based on comparative linguistic and cultural studies aimed 
at forming intercultural competence. The system with its main elements (criteria of choice and 
parameters of educational material organization, exercises aimed at creating, expanding and deepening 
background knowledge, methodology of fictional text reading) was introduced into the educational 
process and improved to better meet the students’ needs. Let’s consider each element of the system. 

3.1 Criteria of choice and parameters of educational material organization 
It is widely known that linguistic and cultural studies are not purely linguistic, being of socio-linguistic 
nature though it hasn’t been identified as a separate methodological category for a long time. 

The peculiarity of the linguistic and cultural material consists in its extra-linguistic semantics as this 
information is derived from the national culture. As for the selection and grading of educational material, 
units with national-cultural semantics are chosen from the general lexical or phraseological stock or 
lexical and phraseological minima. As for the phonetic and grammatical structures, potential carriers of 
information about the culture are identified. Grading the selected material presupposes not only taking 
into account the criteria for the complexity of the units and their logical sequence, but also consistency 
with the general language capabilities of students. 
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Linguistic and cultural studies use special means of text introduction. First of all, linguistic-cultural 
educational texts are to be publicistic and fictional belonging to the general literary, publicistic and 
colloquial styles that are typical for a literary work, a newspaper or a magazine. Just these sources of 
linguistic-cultural information are selected by Russian teachers. In contrast to general country study, 
linguistic and cultural studies stimulate imaginative thinking, influence feelings, develop aesthetic sense, 
therefore, along with the information transfer, they affect a person's emotions and their imaginative and 
artistic memory. 

Secondly, linguistic and cultural materials are inseparable from the studied language which acts as a 
source of information about the history and culture of Russia and the Soviet Union. Moreover, linguistic 
and cultural studies are an integral part of the language lesson, being included in language textbooks. 
Special attention is paid to realia of the country of the language being studied, for example, маевка, 
декабристы, не все коту Масленица, etc. 

Comparative linguistic and cultural studies (CLCS) play a huge role in the educational process 
organization and optimization, turning it into a kind of "dialogue of cultures". One of the main goals of 
CLCS is the formation of the so-called "intercultural competence" [ 4], which allows evaluating different 
cultures, since teaching a foreign language as a form of intercultural communication contributes to 
intercultural dialogue. Most importantly, culture influences mutual understanding between 
representatives of different linguistic and cultural communities and in this sense can act as a means of 
communication and separation. 

CLCS predetermines the selection criteria of linguistic-cultural material, taking into account its 
addressee: 

1 Linguistic-cultural value - the higher the cultural and historical potential of a given language and 
speech unit, the greater its significance for the learning process. The cultural and historical 
potential is explicated in the course of comparative linguistic and cultural studies. 

2 Communicative value helps to establish mutual understanding between representatives of 
different languages and cultures. We should remember that it is necessary to select those 
linguoculturemes whose cultural component is known to all native speakers and helps to 
understand national specifics.  

3 Freedom from the stereotype. The balance presupposes not overloading students with 
linguoculturemes denoting just one specific feature of a different way of life. This principle is put 
at the forefront when selecting the material.  

4 Typicality-since a foreign student can take the rare for the ordinary, the random for the common: 
this criterion applies mainly to texts. 

The basic principles of linguistic and cultural studies (the unity of the elements of culture and the verbal 
forms of their reflection in communication), predetermine such parameters of the organization of 
educational material as the intentions of dialogic communication and their standard verbal realization. 
The implementation of this principle can find expression in textbooks based on various types of 
dialogues, primarily situational ones, which are characterized by stable, repetitive units. Or it may be the 
selection and description for educational purposes of the elements of discourse in a particular genre of 
speech communication. The issues of Russian speech etiquette are developed most fully in this aspect 
[3, p. 287-301]. 

Thus, the inseparable unity of the 3 linguistic disciplines - linguistic and cultural studies, culturological 
studies and country studies – is aimed at mastering communicative competence and predetermines 
strict principles of choice and educational material organization.  

Let’s go on to the next element of the system – background knowledge – and consider the exercises to 
create, expand and deepen it. 

3.2 Exercises on creating/ expanding background knowledge 
The dictionary definition of background knowledge treats it as knowledge characteristic of speakers of 
a given language, providing verbal communication, when this knowledge manifests itself in the form of 
semantic associations and connotations, compliance with the norms of speech behavior of native 
speakers. Background knowledge can be divided into knowledge about objects and phenomena of 
national culture (realia) and knowledge about the generally accepted norms of behavior in the country 
of the target language (etiquette) leading to the formation of sociolinguistic and sociocultural 
competences. Sociolinguistic competence provides information about the use of language in various 
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communication situations in accordance with the accepted norms of their application. Sociocultural 
competence including linguistic-cultural competence gives an idea of the rules and social norms of 
behavior of native speakers, traditions, culture of the country of the target language [2, p.340]. 

It should be noted that the national and cultural specificity manifests itself most vividly in vocabulary, 
phraseology and aphoristics, anthroponymy, non-verbal means of communication and texts. From the 
standpoint of linguistic and cultural studies, all lexical units, if compared with lexical units of any other 
language, are classified as: • equivalent; • incompletely equivalent; • non-equivalent; • pseudo-
equivalent. [5, p.63-65] 

Equivalent lexical units correspond semantically to the lexical units of the students’ native language, 
thus mastering them doesn’t require much effort: it is enough for the teacher to voice this word and 
demonstrate how it should be written. In incompletely equivalent lexical units the semantics only partially 
coincides, i.e. in the Russian language the semantics of a word can be broader than the semantics of a 
word in the student's native language and vice versa. Non-equivalent vocabulary, denoting the names 
of the traditional Russian way of life, includes lexical units that call Russian realia.  It cannot be translated 
into the native language of a foreigner, it must be explained with the help of interpretation, visualization 
or other possible ways of semantization. As for pseudo-equivalent vocabulary – translator’s false friends 
-, it can be misinterpreted due to the same or very similar sound form.  

As is known, the lexical meaning of a word consists of 2 components – denotative and connotative. 
Thus, we may speak of connotative vocabulary which serves to express emotionally expressive shades, 
either positive or negative. Connotative, emotionally colored and country-specific lexical units are difficult 
for a foreign student to perceive, therefore, they require special methods of semantization and methods 
of work. Semantization, which has various forms - explanation, interpretation, linguistic and cultural 
commentary on the meaning of a word - is aimed at ensuring that the student has mastered the basic 
semantic and grammatical meaning of the word. It should be noted that semantization should cover not 
only the meaning of the word, but also deal with the description of its lexical background, i.e. the 
semantization of additional shades of the meaning of the word, as well as the description of its thematic 
and syntactic connections. A reference commentary in linguistic and cultural dictionaries is a widely-
used form of semantization of a word with national and cultural semantics.  

Non-verbal means of communication having a linguistic expression are also important. Therefore, when 
working with foreign students, it is necessary to study not only non-verbal means of communication, but 
also their verbal equivalents, especially when working with texts because both verbal and non-verbal 
means not only convey additional information, but also express a different attitude of the speaker, 
evaluation, feelings, experience, etc. In addition, it is necessary to create standard speech situations in 
the classroom in which a person could easily imagine what he should do or say.  

As has already been mentioned, the object of linguistic-cultural study is the text. The accumulation of 
background knowledge and the formation of a lexical background occurs through educational, fictional 
and publicistic texts. Pragmatic and projective texts communicate information directly and indirectly 
respectively that requires linguistic-cultural analysis. The linguistic-cultural analysis became possible 
within the framework of the so-called linguistic-cultural reading (E.M. Vereshchagin), as a selective type 
of different genre text assimilation with the aim of getting to know the target language country [5]. 

The ways of creating, expanding and deepening background knowledge by means of linguistic-cultural 
knowledge and linguistic-cultural analysis include introduction of pre-text references, primary 
semantization of linguistic units with ethnic cultural specifics, as well as forms of linguistic-cultural 
analysis in after-reading activities [5, p. 70-71]. Pre-text references tell the readers about the writer, the 
time of writing and the time of action to be described. Linguistic units with ethnic cultural specifics 
including words and phrases which contain the so-called place and time attributes, require primary 
semantization. Besides, it is necessary to include not only words and phrases with national and cultural 
semantics, but also linguistic units, which are the semantic core of the literary work. Linguistic-cultural 
analysis in after-reading activities includes secondary semantization of previously introduced linguistic 
units with national and cultural semantics. Besides, we propose the system of tasks for a deeper 
perception of a work of art, for expanding and deepening the background knowledge of students, for 
example:  creation of standard speech situations, linguistic-cultural analysis, reading pragmatic and 
project texts, as well as commentary texts,  conversing with students, linguistic-cultural reading, 
information on the authors of the literary work, texts on customs, presentation of biographical information 
on the writer, definition of the meaning of the selected phraseological units from the context. 

Finally, we suggest giving examples of the exercises we employed when teaching Russian as a foreign 
language to the students of RUT: 
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1 Read the summary about the author. Tell me when he lived, what he wrote about. 
2 Read (listen to) the text with commentaries to help you understand the story better. 
3 a) Read (compile on the basis of texts from dictionaries) a biographical note about the writer; b) 

Answer the questions about the text; c) Read the comments to the text. 
4 Find proper names in the text. Do you know who these people are, where the cities named in the 

text are located? You will find information in the encyclopedia. Make a short note about these 
proper names and place names in Russian and tell about them in class. 

5 Find toponyms and anthroponyms in the text. What questions will you ask the teacher to find out 
the meaning of these words? 

6 Determine from the context the meaning of the selected phraseological units that you will 
encounter in the text. Check yourself on the material for references. 

7 Select from the words and phrases below those that may be bygone time attributes. 
8 Read the words and phrases containing the seme … 
9 Read the proverbs and sayings about .... Explain how you understand them. 
10 Compare the meaning of antonyms …. What connotation do these words have in the text? Using 

the commentary, explain what these concepts mean in the life of a Russian person. 

3.3 Methodology of work with fictional texts 
It should be noted that currently there is a return to the original idea of the important role of fictional texts 
(FT) in teaching a simple language, which is associated with: interest in humanitarian knowledge, the 
importance of studying fiction for maintaining interest in the Russian language, achievements of stylistics 
and linguistics of the text, the need to evaluate and summarize the experience of teaching Russian as 
a foreign language. 

When selecting a FT for educational purposes, the following should be considered [3], [5]: 
1 The cognitive value of the literary work, determined by its national and cultural significance, which 

is important for the development of personal identity. The use of Russian classics at the initial 
stage of acquiring reading skills should be limited due to the lack of the necessary background 
knowledge of cultural heritage among foreign students. It is more accessible to master the 
background knowledge inherent in Soviet literature. 

2 Taking into account socio-psychological, national characteristics of students as well as their 
interests, preparedness for the perception of literature. 

3 The complexity of text perception for the students. 
4 Retelling with quotes from FTs. 
5 When working on a FT, identifying artistic merit and public’s perception of imagery, but not the 

grammatical form alone is of primary importance.   
6 When teaching the analysis of a FT, it is necessary to prepare the students for the perception of 

vocabulary and grammatical structures. 

The principles of text selection directly depend on the teacher's goal. Besides, it is advisable to start 
using FTs in the classroom when students have mastered the basics of the Russian grammar as 
grammar material should be familiar to students.  

We recommend the following operating procedure with a FT. 

It is natural to start work on the text with its "slowed down" philological reading, using the attached 
commentary, and, if necessary, reference literature. 

Text analysis contains three interrelated aspects: 
1 The object of analysis is the main content of a literary work or its fragment with the purpose of 

understanding the author's intention, his position, etc. Importance should be given to both 
information extracted from the text and located "outside the text". 

2 Study of the compositional structure of the work. 
3 Analysis of the system of imagery in ideologically and compositionally purposeful synthesis. 
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FT commenting is complex and involves: historical (regional), literary, lexical and grammatical, stylistic 
and aesthetic commenting. 

Highlighting the main goal - teaching the semantic perception of texts - does not cancel, but unites all 
other tasks that can be solved on the basis of a FT such as: practical language tasks, practical speech 
tasks or tasks of developing skills in various types of speech activity, country-specific tasks, educational 
tasks. 

Traditionally, the work on a text consists of three stages: pre-reading, while-reading and post-reading. 
The purpose of the pre-reading stage is to make the reader want to read the text. One of the ways to do 
it is to interest the reader by the personality of the author. You can offer statements of famous cultural 
figures about the writer himself and his work, magazine articles, etc. Paying attention to the title can also 
arouse interest. The while-reading stage is considered to be the principal. Students learn: * to detect 
key text units in the text, * to reveal the meanings hidden in them, * to recreate the reader's ideas, * to 
establish intra-text semantic connections, * to correct the entire set of reader's ideas. Teachers are free 
to select the exercises according to the abilities and interests of their students. As for the post-reading 
stage, we should stress that it is optional and includes tasks to check reading comprehension and 
express the students’ opinion [3, p.437-454]. 

Moreover, we should bear in mind that an oral text is presented orally, a written text should be perceived 
through reading.  

We may conclude that methodologically the analysis of a fictional text presupposes a comprehensive 
analysis of a literary work, aimed at developing students' skills to comprehend the meaning and role of 
language elements in revealing the author's ideological and artistic intent. The objective of the linguistic-
cultural analysis the essence of which has been described in paragraph 3.2 is extracting valuable 
information from a literary work that allows a student to understand the text being read much deeper, to 
form background knowledge about the country of the language being studied. Linguistic-cultural analysis 
acquires special significance, since students, when reading a work of fiction, often tend to perceive the 
text superficially, which results in inadequate understanding of the author's intention, his ideas. The 
practice of working with foreign students shows that one of the main incentives for reading works of 
fiction is the cognitive interest of students: their desire, while reading,  to get information about the 
country and life of the native speakers of the Russian language, their traditions, customs, etc. Through 
reading, a foreign student tries to comprehend life, get to know people, the motives of their actions, deal 
with pressing aesthetic, emotional and other concerns. It should be noted that linguistic-cultural reading 
in relation to literary works cannot be considered as an independent type of reading. Cultural information 
is dissolved in the literary themed fabric. For deeper understanding of the text by foreign students, it is 
necessary to include elements of the linguistic-cultural analysis in the methodology of text analysis. 

4 CONCLUSIONS 
It is known that to assimilate a culture means to know – to be able – to create – to want. The concept of 
foreign-language education as a concept of individuality development within the dialog of cultures, 
according to E. I. Passov [6] presupposes that the development of individuality is the transformation of 
the culture of mankind in all its diversity into the world of the individual. For the student to be able to 
participate in the dialogue of cultures, reaching mutual understanding in communication, it is necessary: 

1 To know the system of facts of the Russian culture, i.e. perception of the facts of culture, 
awareness of their place and significance for culture, comparison with the facts of native culture, 
analysis of their value, including them in the system of their knowledge, acting in accordance with 
new knowledge.   

2 To have experience in relation to the facts of culture, to somehow experience them with feelings 
and emotions.  

3 To be ready: a) to see not only differences with a stranger, but similarities as well; b) look at 
events, people and actions from the standpoint of a foreign culture; c) change self-esteem as a 
result of comprehending a foreign culture, abandon stereotypes; d) interpret other people's 
values; e) see something new in the known; f) understand the feelings of representatives of a 
different culture; g) rejoice at new knowledge in a foreign culture; h) use the knowledge of a 
foreign culture for a deeper knowledge of one's own; i) see the etymological connection between 
the fact of culture and the word denoting it. The development of students' skills leading to mutual 
understanding is possible only when different cultural contexts and certain situations as a system 
of relationships are recreated in the textbook. And the student will go through all these stages. It 
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should be noted that these skills are goals for exercises (tasks) used in the process of foreign 
language education. This means that it is necessary to do exercises in which the student: 1) 
learns to perceive the facts of culture, to understand, compare, analyze their value, etc.; 2) 
necessarily expresses his attitude. So, we can say that the dialogue of cultures is a process of 
two-way interaction of representatives of different cultures the purpose of which is to achieve 
mutual understanding. It can be achieved through the properly organized system communicative 
foreign language education [6, p. 26-52].  

But we should bear in mind the possible difficulties: misunderstanding that xenophobia is biologically 
characteristic of a person, lack of country-specific competence, awareness that culture does not 
complement the language, one-sidedness of the comparative approach, the danger of reducing the 
national and social phenomena of culture to the level of folklore. 

As for the inclusion of learning material with ethnic cultural specifics into the lesson structure, we 
recommend paying attention to: the linguistic and cultural value of the word, spatial and gestural norms 
of communication, communication etiquette, stereotypes of speech behavior of native speakers, 
reproductions of paintings and sculptures, photographs with situations of everyday life, portraits of 
prominent people, etc. in the textbooks. 

To conclude with, it is the implementation of all the above-mentioned stages of linguistic-cultural 
competence development in the process of education that can give positive results. 
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BIBLIOGRAPHIC RESOURCES FOR TRAINING OF BACHELOR 
STUDENTS AT ARCHIVAL AND DOCUMENTARY STUDIES 

S. Eftimova, T. Todorova, E. Savova 
University of Library Studies and Information Technologies (ULSIT) (BULGARIA) 

Abstract 
Since 2004, the University of Library Studies and Information Technologies (ULSIT) has had the 
specialty Information Funds of the Cultural and Historical Heritage, and in 2012 the specialty Archival 
and Documentary Studies was established. The preparation of specialists for the GLAM sector (acronym 
for Galleries, Libraries, Archives and Museums) requires in-depth knowledge of the basic principles of 
document description and storage. 

In 2018 the research project entitled “'Information Portal for Archival-Documentary Heritage of the 
Bulgarian Revival” was launched, under Contract № KP-06-N 25/2, 13.12.2018 with Annex FNI-2912, 
17.12.2020 with the National Science Fund of the Ministry of Education and Science, funded by the 
Competition for Financing Fundamental Scientific Research in 2018. The Project main goal is to create 
a Portal that collects, structures, and systematizes the existing knowledge of archival materials from the 
period of the Bulgarian Revival. 

Another important area in which the project is being worked on is the preparation of bibliographic lists 
of scientific publications on good practices in describing and digitizing documents in Bulgaria and 
abroad. These bibliographic lists are a prerequisite for supporting and ensuring the processes related 
to the use of the good archival methodology in describing the documents and their digitization by 
employees in smaller local institutions that store documents from the period. The generation of this 
bibliographic information is also an opportunity for the implementation of new methodological 
approaches in the educational process in academic education in the above-mentioned specialties. Due 
to the fact that the principles on which the training of students is based are aimed at: ensuring the 
interdisciplinary nature of training, corresponding to the nature and specifics of the cultural and social 
field and the object of information security. 

This report aims to provide a brief overview of the content of the following thematic bibliographic lists: 
"Good practices for digitization of archival documents", "Good practices for traditional storage and 
description of archival materials" and "Digitization, Digital Collections and Copyright", prepared under 
the implementation of the research tasks at the project “Information Portal for Archival-Documentary 
Heritage of the Bulgarian Revival”. The compliers of that resources are focused on their reflection on 
the training process of future professionals, also. 

Keywords: GLAM, ULSIT, bibliographic resources, Information Portal, Bulgarian Revival, Archival and 
Documentary Studies. 

1 INTRODUCTION  
Since 2004, the University of Library Studies and Information Technologies (ULSIT) has had the 
specialty Information Funds of the Cultural and Historical Heritage (since 2018 became Cultural and 
Historical Heritage), and in 2012 the specialty Archival and Documentary Studies was established. The 
preparation of specialists for the GLAM sector (acronym for Galleries, Libraries, Archives and Museums) 
requires in-depth knowledge of the basic principles of document description and storage. 

For a successful training in modern environment and in any academic specialty, the correct structuring 
of the educational content, in accordance with the needs of modern society, is of key importance. The 
education of the students in this specialty is built on principles that are aimed at ensuring the 
interdisciplinary nature of the education [1].  

In the 21st Century, the place of memory institutions is changing. The expectations for forms of access 
to information are changing. Today’s society is characterized by an entirely new attitude to information. 
Its basic principle is that access to information is a fundamental human right and the use of information 
and communication technologies (ICT) is a prerequisite for its free usage. ICT have played a major role 
in the last few years in every sphere of social life, including education. As an inseparable part of the 
contemporary global society’s image, they create limitless opportunities of memory institutions and 
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education institutions to provide unlimited access to information resources regardless of time and 
location [2]. 

In 2018 the research project entitled “'Information Portal for Archival-Documentary Heritage of the 
Bulgarian Revival” was launched, under Contract № KP-06-N 25/2, 13.12.2018 with Annex FNI-2912, 
17.12.2020 with the National Science Fund of the Ministry of Education and Science, funded by the 
Competition for Financing Fundamental Scientific Research in 2018. The Project main goal is to create 
a Portal that collects, structures, and systematizes the existing knowledge of archival materials from the 
period of the Bulgarian Revival. 

This is the main goal of the project: after researching the available Internet sources and published 
scientific reference materials (guides, inventories, catalogues, etc.) from various institutions - archives, 
libraries, museums, etc., to build an information portal, which kind of "centralizes" our scattered 
knowledge (stored in different institutions and in different geographical locations) about the documents 
of the Revival. Data will be collected in one place where possible at the level of archival unit and 
document, from different institutions that are completely independent of each other and work on different 
projects, have different priorities, and are subordinate to different ministries and departments. The 
project will create the conditions for overcoming the information limitations and dispersion and will offer 
a powerful tool for systematization and centralization of information files, which contain documents for 
the Revival [3]. 

H. Atanasov concluded that as a whole, no attention was paid in the past to the problems of providing 
access to the archival wealth of ordinary people and the promotion of archival documents that guarantee 
the objective knowledge. These are relatively new tasks in view of the ‘information society’ in which we 
live have become increasingly important and essential, both to archives as an institution and to 
practicing archivists and naturally to users of archival information. Ultimately archives and archivists 
should change if they wish to be adequate to the new reality of an information boom, in which our mind 
is daily attacked with data from all sorts of sources: radio, TV, but especially the Internet – websites, 
social networks, video channels, and so on [4]. 

At national level, priorities must be re-thought and the institutional affiliation of documents overcome, 
working towards the creation of a unified system reflecting the level of digitization of cultural and 
historical heritage. 

The information portal for the archival-documentary heritage of the Bulgarian Revival is an opportunity 
for centralization of information in order to facilitate access, which is a challenge to the specialists and 
the opportunity to achieve the necessary practical solutions [5].  

2 GOALS AND METHODOLOGY 
This report aims to provide a brief overview of the content of the following thematic bibliographic lists: 
"Good practices for digitization of archival documents", "Good practices for traditional storage and 
description of archival materials" and "Digitization, Digital Collections and Copyright", prepared under 
the implementation of the research tasks at the project “Information Portal for Archival-Documentary 
Heritage of the Bulgarian Revival”. The compliers of that resources are focused on their reflection on 
the training process of future professionals, also. 

3 EDUCATIONAL POLICY AT UNIVERSITY OF LIBRARY STUDIES AND 
INFORMATION TECHNOLOGIES  

ULSIT is actively working to increase the quality and applicability of learning and teaching. One of the 
elements of training, which is really essential, is focused on the opportunity for students to become 
motivated professionals who are prepared for the needs of society and contribute to its development. 
This is achieved through continuous updating of curricula based on research and achievements in the 
specific field and in direct contact with leading organizations and businesses. There are also a number 
of changes related to the inclusion of more interdisciplinary courses and a combination of elements of 
academic and professional training. Today, universities along with updating programs are looking for 
new and effective approaches and educational technologies to meet societal expectations. The key in 
teaching is the balance between acquiring knowledge and skills as well as the ability to quickly adapt to 
changes in the sector. The perception of the new expectations of employers for the results of learning 
in the higher education system is the first step towards the development of modern educational 
programs. After it, many new directions open up for the selection of adequate methods for the 
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development of the knowledge, skills and competencies of future specialists. That is why the lecturers 
at ULSIT strive to increase the quality of teaching and learning by including in their lecture courses 
innovative and attractive for students teaching methods aimed at deepening the interest and developing 
the abilities. 

The process of acquiring a European appearance of the education of students in the specialty of Archival 
and Documentation Science and Library and Information Management implies dynamic changes in the 
structure, content, forms, methods, etc. Nowadays, there is a need to create a new concept for the 
content of the learning process, based on the idea of innovation and flexibility, enriching and expanding 
the horizons of future professionals. 

Changes in existing concepts and models of education are needed to meet current needs and 
challenges of contemporary professional activities. They should be consistent with the idea of training 
based on interdisciplinarity and innovative educational practices. This will contribute to meeting current 
educational, professional and social needs [6], [7]. 

In the Paris Communiqué of 25 May 2018, one of the aspects of achieving quality education reads:  
''Students should encounter research or activities linked to research and innovation at all levels of higher 
education to develop the critical and creative mind-sets which will enable them to find novel solutions to 
emerging challenges.'' [8]. Following this idea, in recent years the university has shown a tendency to 
implement various forms of active learning and involve students in research projects and tasks. 

The aim of teaching is to make the mastery of theoretical knowledge and practical skills by students 
faster, easier, more efficient and more enjoyable. The characteristics of quality training are clear goals, 
appropriate training, adequate teaching and assessment methods, significant results, effective 
presentation, and reflective criticism.  

3.1 Bibliographic Resources for Training of Bachelor Students  
The generation of the bibliographic resources is an opportunity for the implementation of new 
methodological approaches in the educational process in academic education in the specialties Archival 
and Documentary Studies and Cultural and Historical Heritage. Due to the fact that the principles on 
which the training of students is based are aimed at: ensuring the interdisciplinary nature of training, 
corresponding to the nature and specifics of the cultural and social field and the object of information 
security. 

To reach that purpose, important area in which the project “'Information Portal for Archival-Documentary 
Heritage of the Bulgarian Revival” is being working on is the preparation of bibliographic lists of scientific 
publications on good practices in describing and digitizing documents in Bulgaria and abroad. These 
bibliographic lists are a prerequisite for supporting and ensuring the processes related to the use of the 
good archival methodology in describing the documents and their digitization by employees in smaller 
local institutions that store documents from the period.  

In the first stage of the project, three thematic bibliographies were prepared, which offer opportunities to 
support the learning process by providing information resources with high bibliographic value, because 
it is important to make sense of and use the accumulated information and evaluate it as lasting 
knowledge. The combination of traditional bibliographic forms with the possibilities for modernization of 
the information culture builds a new information introduction of the users of the 21st century and marks 
a new evolutionary stage in the creation of bibliographic knowledge. The level of information and 
bibliographic culture of modern people can be determined by the degree of knowledge of publicly 
available sources of information and their possibilities to use these sources [9]. 

The first thematic bibliography Good Practices for Digitization of Archival Documents with compilers 
Assoc. Prof. Krassimira Alexandrova, PhD, Assoc. Prof. Hristian Atanasov, PhD, Assoc. Prof. Elena 
Savova, PhD, Chief Assistant Professor Sabina Eftimova-Ilieva, PhD, Chief Assistant Professor 
Elisaveta Tsvetkova, PhD, Vanya Avramova, PhD covers 101 bibliographic descriptions. They reflect 
the traditions and new practices, well-established in the digitization of archival documents field. 
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Fig.1 Distribution of traditional-electronic resources in the bibliography. 

According to the percentage of Figure 1, traditional sources are predominant in this bibliography (91%). 
This is due to the fact that most of the articles are from the professional press, which is still published 
mainly in traditional form.  

Another specificity of the resources included in the thematic bibliography, which we will highlight, is the 
ratio by type of publications. The publication is dominated by articles (66%), followed by 
monographs/textbooks (20%) and collections (14%) (Figure 2).  

 
Fig. 2 Ratio according to the type of publication. 

In the second thematic bibliography Good Practices for Traditional Storage and Description of Archival 
Materials with compilers Assoc. Prof. Krassimira Alexandrova, PhD, Assoc. Prof. Hristian Atanasov, 
PhD, Assoc. Prof. Elena Savova, PhD, Chief Assistant Professor Sabina Eftimova-Ilieva, PhD, Chief 
Assistant Professor Elisaveta Tsvetkova, PhD, Vanya Avramova, PhD 94 bibliographic descriptions are 
included. Here are mainly articles from the two specialized journals Archival Review and Notices of the 
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State Archives. The selection of publications is consistent with the need to highlight good practices for 
traditional storage and description of archival materials from Bulgaria and abroad. The preparation of 
the bibliography highlights some specifics of existing practices that need to be updated and 
synchronized with the requirements of the new information environment for knowledge transfer. 

In the third thematic bibliography Digitization, Digital Collections and Copyright with compilers Prof. 
Tania Todorova, PhD, Vanya Avramova, PhD, Assoc. Prof. Elena Savova, PhD, Chief Assistant 
Professor Elisaveta Tsvetkova, PhD, Chief Assistant Professor Sabina Eftimova-Ilieva, PhD, Assoc. 
Prof. Hristian Atanasov, PhD 287 resources were selected. Figure 3 and Figure 4 present the ranking 
of the bibliographic array according to the language of the documents and the type - whether the 
documents are traditional or electronic sources of information. 

 
Fig. 3 Distribution by language of resources. 

 
Fig. 4 Distribution of traditional-electronic resources. 
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The ratio between the publications in Bulgarian and English (respectively 32% and 68%) and between 
traditional and electronic sources (respectively 39% and 61%) imposes the conclusion that in recent 
years more and more work has been done and published on the issues of digitalization and copyright 
by both foreign authors and Bulgarian researchers. Active scientific exchange on this issue takes place 
through electronic documents and in a digital environment. 

An important clarification regarding the volume of the presented three thematic bibliographies is that 
they include only strictly profiled publications on specific topics. We recognize that completeness has 
not been achieved in all aspects of research interests. We consider all three bibliographies as "work in 
progress" which will be supplemented with new records. 

Working with such resources is a key element in building the bibliographic culture of students and 
professionals and contributes to effective orientation in the global information environment. Bibliographic 
knowledge is related to the ability to find and correctly interpret information and is a guarantee of 
effectiveness and quality navigation in the information space. In this way, the bibliographic culture 
becomes a reliable mechanism for regulating the human information environment. 

4 CONCLUSIONS 
The ratio between the publications in Bulgarian and English (respectively 32% and 68%) and between 
traditional and electronic sources (respectively 39% and 61%) imposes the conclusion that in recent 
years more and more work has been done and published on the issues of digitalization and copyright 
by both foreign authors and Bulgarian researchers. Active scientific exchange on this issue takes place 
through electronic documents and in a digital environment. 

An important clarification regarding the volume of the presented three thematic bibliographies is that 
they include only strictly profiled publications on specific topics. We recognize that completeness has 
not been achieved in all aspects of research interests. We consider all three bibliographies as "work in 
progress" which will be supplemented with new records. 

Working with such resources is a key element in building the bibliographic culture of students and 
professionals and contributes to effective orientation in the global information environment. Bibliographic 
knowledge is related to the ability to find and correctly interpret information and is a guarantee of 
effectiveness and quality navigation in the information space. In this way, the bibliographic culture 
becomes a reliable mechanism for regulating the human information environment. 
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Abstract  
The way of teaching at the university has undergone notable changes in recent years, and one of its 
main objectives is the development of teaching strategies focused on student learning. The student 
becomes the true axis of university education, while the teacher is a mediator or guide. 

Problem-based learning (PBL) is an educational model that uses a set of activities around a situation or 
problem so that the students learn to search, analyse, and use the collected information and therefore 
integrate the knowledge. It focuses on the student and guides learning towards “learning to learn”. 

The PBL is proposed as a means for students to acquire that knowledge and apply it to solve a real or 
fictitious problem, without the classic teacher using the lecture or another traditional method to transmit 
that knowledge. Its objective is to stimulate, in the student, the desire to know, and, in addition, it favours 
teamwork. This is very useful in situations where learning difficulties are partially attributed to a lack of 
interest and motivation. 

The purpose of this manuscript is to implement a model of methodological structure focused on the 
ability to solve problems from real situations through the development of specific skills such as group 
work, which improves the student's ability to interact and helps them. 

The experience was carried out in the second semester of the 2018/19 and 2019/20 courses, during the 
development of the Chemistry subject of the Electrical Engineering degree, first-year subject. 

They were proposed to design a project that would allow us to know if the olive oil we consume is in 
accordance with the indicated quality. The methodology to be used would have to be in accordance with 
the available instrumentation in the laboratory. Once the teacher approves the script that the students 
have developed, they are given a series of oil samples (4 or 5) of a certain declared quality and they 
have been asked to determine if it was in accordance with that quality. For that, the students had to 
follow the European Regulation that standardizes the determination of quality and purity of an oil through 
routes, and in the UNE / ISO standards corresponding to each analysis. 

To carry out this research, the students were grouped into groups of no more than 3 people. This activity 
had a development time of one week, the week before the implementation of the developed work. The 
carried-out work will be tutored and guided, so that at the end of the week all the groups will have what 
is called a practical script to be able to apply this methodology to the study of a series of oil samples in 
laboratory. 

The qualitative results have been very satisfactory and coincide with those of other experiences in which 
the PBL methodology has been applied to improve the teaching-learning process. 

Keywords: Innovation, Problem based learning, PBL, Chemistry, Engineering.  

1 INTRODUCTION 
One of the difficulties that chemistry teachers find in classrooms with engineering students is to maintain 
attention and interest in their subject, especially when the students also think that the subject is not 
important for their training, and not They start with a sufficient chemical base due to this demotivation 
towards the Chemistry subject at the institute [1-5]. In order to motivate these students to innovate in 
educational techniques and methodologies, such as experience-based learning, they gradually gain 
ground or in a coordinated way to the traditional ones [1-5].  

Chemistry in the first year of Engineering has tended to be a subject that was either loved or hated [6-7]. 
professors are very interested in that these students, who tend to be very unmotivated towards Chemistry, 
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are interested in it and once the course is finished, not only have they learned and understood the subjects, 
but also adore it [1-5]. With this activity, it has been achieved, as in the previous year of operation of this 
teaching network, that more students are involved in the subject and that many more are able to pass said 
subject. Now these students are motivated to study Chemistry and are learning.  

PBL, is a very current concept in education [8], based on the development of mental abilities to solve 
enigmas and problems, thus getting students to put creativity and critical thinking into play, as well as 
cooperative and collaborative teamwork. In this way, a series of cognitive mechanisms are activated 
that enhance the abilities of the students [8].  

The objective is to get out of the classroom and for this, the players must use all their intellectual, creative 
and deductive reasoning abilities. Actually, it can be done virtually, so it can be incorporated into 
education as a tool to develop cooperative, cognitive, deductive and logical reasoning skills of students. 

The aim of this activity is to evaluate the knowledge acquired and enhance it, as well as develop skills, 
and increase interest in the subject. 

The specific objectives are:  

• Motivate students by making the subject more attractive. 
• Capture the students' attention and focus it on a part of the syllabus, and facilitate the acquisition 

of the subject's competences. 

• Encourage teamwork, all team members have to participate helping to find clues to solve the 
issues / problems and each one must take care of what they do best. 

• Encourage communication since they have to share ideas and possible key solutions to get out 
in the shortest possible time. 

• Encourage work under pressure, since time is the determining factor, they must be agile and 
decisive. 

• Encourage mathematical competence, most puzzles are usually based on solving the necessary 
numerical exercises, and the competence of acquiring knowledge and applying them to practical 
problems. 

During the first semester of the 2019/20 academic year, students have carried out this activity, and with 
which they wanted to increase stimulation, teamwork skills and adaptability in the chemistry classroom, 
such as using the periodic table, balancing a reaction, drawing up a flow chart or performing simple 
calculations of moles, etc. Following a precise sequence (controlled by the teachers present in the 
classroom), the students will advance in groups. the goal is the way to change the attitude of students 
towards Chemistry, to go modifying their beliefs about this subject and their own abilities, and to amplify 
their use of the classes [7, 9-10]. 

As of March 2019, due to the sanitary conditions caused by Covid-19, this activity in which teamwork 
was encouraged and the safety distance was not guaranteed had to be modified, were able to create 
an activity similar to that carried out in person. 

2 METHODOLOGY 
The students of the different grades were grouped in groups of 3 students maximum. These groups had 
to be formed by themselves. 

They were proposed to design a project that would allow us to know if the olive oil we consume is in 
accordance with the indicated quality. The methodology to be used would have to be in accordance with 
the available instrumentation in the laboratory. Once the teacher approves the script that the students 
have developed, they are given a series of oil samples (4 or 5) of a certain declared quality, and they 
have been asked to determine if it was in accordance with that quality. For that, the students had to 
follow the European Regulation that standardizes the determination of quality and purity of an oil through 
routes, and in the UNE / ISO standards corresponding to each analysis. 

This activity had a development time of one week, the week before the implementation of the developed 
work. The carried-out work will be tutored and guided, so that at the end of the week all the groups will 
have what is called a practical script to be able to apply this methodology to the study of a series of oil 
samples in laboratory. 
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3 RESULTS 
This activity encourages students to discover scientific concepts as a team in a playful way, and gives 
them the opportunity to develop the adaptive and response skills expected of each student. This PBL 
does not replace the classic classes, but it is a complementary tool, which must be done on time and 
following the specific classes to take a break and escape the monotony in the classroom. 

The PBL has been tested on approximately 120 student volunteers during the first semester of the 
2019/20 academic year, with three university professors who taught their Chemistry classes during the 
first semester. During this second semester, and first and second semester of 2020/21, students have 
participated in the virtual activity. 

After completing the PBL, the students were asked to fill out a questionnaire about the activity carried 
out. The questionnaire referring to the usefulness of the implementation of this didactic innovation 
activity in the teaching of this subject is based on a 5-point Likert scale, where 1 is not at all agree and 
5 strongly agrees. Below is a chart with the most relevant questions and answers. 

 
 1   2 3 4  5  6 

Figure 1. Results of the survey. 

1 I like these activities more than conventional classes 
2 The use of innovative methodologies in class makes classes more interesting 
3 Students preferred to use this method also in other subjects 
4 Using this activity wastes my time 
5 Teachers should stop using this innovative methodology 
6 Students believe that educational innovation activities show the interest of teachers to try to 

improve student learning. 

Four items of the questionnaire showed a value higher than 4.5, which means that the students certainly 
agree with the statements, for example: they like these activities more than conventional classes; 
Students would prefer to use this new methodology in other subjects; The students believe that the 
innovative activity shows the teacher's interest in learning the concepts by the students. On the other 
hand, it can be observed that the negative statements yielded values below 2.5, which indicates a 
positive opinion in this regard, so the students said that the use of the technique is not a bad waste of 
their time and the teachers they should not stop using this innovative methodology. 

On a five-point scale, the students who participated in the activity rated the activity a 4.5, a full point 
above traditional classroom lessons. 
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So far, the results that we have, would remain to study the data obtained in this last four-month period 
2020/21, are the following: 90% indicate that they like this type of activities more than the conventional 
ones, 93% thought it was a good tool to increase motivation, 91% indicate that they would like these 
activities to also appear in other subjects, 87% comment that it does not waste time to carry out this 
activity in class, 89% that teachers should not stop implementing this methodology in the classes, 91% 
indicate that with these and other activities implemented in the classes, it is possible to observe the 
interest of teachers in promoting the learning of chemistry thanks to motivation. 

4 CONCLUSIONS 
It can be concluded is that the great effort made by professors has obtained benefits. The students are 
more motivated by the subject thanks to the challenges that are proposed to them. 

Regarding the surveys, it has been observed that the positive phrases are always close to 90%, which 
indicates that they are very favorable to the implementation of these activities. In the same way, they 
are able to observe that teachers show great interest because they learn and are motivated by the 
subject and remember it in later years with positive thoughts.   

On the other hand, the students have never seen the implementation of these activities as a waste of 
time. If the ratings are compared with those of previous years in which these activities were not included, 
an improvement of up to two points is observed overall. Of course, this can be indicative since the one 
from two years ago is not the same as the one now and there may be cases in which the students are 
more motivated, have a higher level of knowledge about the subject , etc.  

The teachers have observed that the stress situation of the students has decreased, they were having 
a good time and everything was more fluid. This is verified by Mawhirter & Garofalo [11] in nursing 
university students, they observed that the simulation games reduced the stress of the students towards 
the contents, increased the motivation and commitment to the subject, allowed the identification of the 
students' abilities and they improved the acquisition of knowledge and key competencies of the subjects. 
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FROM PHYSICAL CLASSROOM TO VIRTUAL CLASSROOM:
EVALUATING TECHNOLOGIES FOR BUILDING ENGAGING ONLINE

TEACHING

B. Tierney

Technological University Dublin (IRELAND)

Abstract

Teaching has seen a dramatic change, since the start of the COVID-19 pandemic, with a major shift
from the traditional classroom teaching to online teaching. Teachers and lecturers had to adapt very
quickly, having to learn and use a wide variety of online tools. Many of these online tool's focus on
supporting students with online learning and with enhancing the teacher-student interaction. There has
been varying experiences with these tools with many not suiting the skills of the teacher or suiting the
learning experiences required. Many teachers have continuously learned and adopted new technologies
during this time. With so much choice it can be very confusing for the teacher to know what to use and
when. This can consume lots of additional time with learning these tools, preparing classes to use these
tools and adapting the lesson plans to use these tools. Additionally, teachers have dedicated additional
time to allow for synchronous and asynchronous delivery to better suit the different circumstances of
their students.

The primary mode of teacher-student communication, both before and during this period, has been on
face-to-face communication. In the classroom, the teacher is traditionally at the top of the room with the
students distributed around the room. When the classroom is transferred online there are a number of
additional challenges. Some of these challenges mainly revolve around engagement for the student.
How can they feel like they are in a classroom setting? An evaluation was conducted of a number of
different technologies including Zoom, Teams, Bongo, Blackboard, Google Meet and Open Broadcaster
Software (OBS), with evaluation and feedback from a University class group on their experiences. To
support the evaluation of the software some additional equipment was needed including good quality
webcam and microphone and a green screen. Various combinations of these technologies and
equipment were evaluated with student feedback on each. The preferred option involved having the
presentations/whiteboard and the teacher on the one screen, enabled with the use of green screen. This
gave the impression of the teacher standing at a whiteboard, pointing at different parts of the screen
using their hands and interacting with what was being presented. This is very similar to what is
experienced in the classroom where body language forms an important part of communication. 

[Follow this link to see a screenshot from one of these interactive classes. 
https://www.dropbox.com/s/eptuq7u3dj9dkpr/Screenshot%202021-02-26%20at%2015.37.12.png?dl=0 ]

Keywords: Innovation, technology, online teaching, virtual classroom, distance learning.
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CONSTRUCTING A MODEL FOR MANAGING COLLABORATIVE 
TRANSNATIONAL EDUCATION PARTNERSHIPS: IDENTIFYING THE 
CHALLENGES FACED BY THE LOCAL LECTURERS IN SINGAPORE 

TO INFORM FUTURE PARTNERSHIP NARRATIVE 

J. Holland1, D. Sloan1, J. Adamson1, M. Foster2  
1Northumbria University (UNITED KINGDOM) 
2Sunderland University (UNITED KINGDOM) 

Abstract 
Offering UK named degrees abroad is a significant part of universities’ business. The literature identifies 
transnational education (TNE) partnerships as presenting challenges expressed through the lens of 
multiple stakeholders. This article is unique by adopting a qualitative investigation as experienced by 
the often under-represented lens of the in-country TNE lecturer giving them a voice. The discussion and 
findings draw on interviews with Singaporean lecturers delivering a range of business-related UK degree 
programmes. The study examines a franchise model using themes emerging from the literature relating 
to context/environment, teaching approach, self-confidence and students. The findings identify 
challenges of communication, delivery content, confidence and process. To address these challenges 
and improve the franchise experience, the paper concludes by presenting a Transnational Education 
Delivery Model, identifying process and operations embedded in a mutually supportive framework 
assisting staff in both institutions. 

Keywords: Transnational, franchise, management model, collaborative relationships. 

1 INTRODUCTION AND CONTEXT 
University UK International (UUK) [15] identified the value of United Kingdom (UK) transnational 
education revenue at £19.9 billion for 2016, showing an increase in the value of educational related 
exports rising by 26% since 2010.  

Globally, there are several models of TNE offered from UK institutions [10] [8] [1] dictated by the 
variables of prospective students, resources, needs and qualification gap of the native country, and the 
strategic drivers of UK universities. Research conducted by the Department of Education [4] identifies 
three broad models: a UK institution who physically has a presence overseas; a distance or on-line 
provision offering overseas; and for the purposes of this paper a collaborative or partnership provision 
(often known as a franchise) where students are registered to study a UK degree title.  

UUK [15] identified in 2017-18 the majority of TNE programmes were delivered in China with 75,925 
students (10.9%); Malaysia second at 72,480 (10.4%), and Singapore third with 44,805 (6.5%). The 
report identified the collective figures of 693,695 students studying on UK TNE programmes in 225 
worldwide locations, a figure 1.5 times the number of international students in the UK in the same year 
and yet states ‘The overall figure hides significant variances by provider, location, type and level of 
provision.’ [15] 

These variances have been extensively documented and discussed with the discourse covering learning 
and teaching [10]; ethical [17], modes of delivery, management and integrating local responsiveness 
[12]; and quality [16]. Bordogna further developed the seminal work of Dobos [5], to include social 
capital, and identified the need to operationalise the relationships underpinning international 
collaborations. 

This paper will explore the operational challenges and relationships, underpinning academic 
collaboration and delivery from the unique perspective of TNE lecturers, providing a greater 
understanding of the mechanisms required to support inter-institutional partnership developments, 
operations and improved staff relationships. 

This paper focuses on the franchise partnership between a British post 1992 University (University UK), 
the originators of the curriculum, and a Singaporean partner (Partner S) delivering the materials. 
Established in 2012 the partnership has consolidated delivery across a total of eleven undergraduate 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
1842



 

 

and postgraduate Business and Management programmes with an average eight hundred students per 
annum in total.  

Academics within UK higher education independently design, deliver and assess curricula, albeit within 
relevant quality assurance procedures [7]. In contrast as Healy [8] highlights:  

The ‘cultural distance’ between the home and host countries of many IBCs [international 
branch campuses] is considerable. … This distance poses a major challenge for the 
successful management of an IBC. Should it provide an educational experience that is 
comparable to that enjoyed by students on the home campus or should it localize its 
curriculum and pedagogy to better meet the learning styles and culture of its foreign 
students? 

and more significantly aligning to the focus of this paper Lim et al [11] states: 

… less widely researched is the area of understanding what academics at the offshore 
locations need to uphold the required academic standards of their partnered exporting 
universities. This area warrants close attention if Australian and other transnational 
education universities are to sustain their growth through a partnership model with offshore 
academics delivering a portion (often a substantial portion) of the teaching. 

Addressing communication challenges in TNEs was the focus of the paper by Keay et al [10] who 
advocated the development of communities of practice, to achieve contextually derived learning and 
teaching solutions with the emphasis on developing the partnership, not just the product. Significantly, 
Keay’s research only used a UK sample of TNE leaders and practitioners not their overseas 
collaborators but identified the themes of mutual engagement (communication and mutual support) and 
shared repertoire (shared resources and practices over times) relevant to this research. As the literature 
identifies, lecturers delivering on TNE programmes face the challenges of self-adapting Western 
teaching materials and systems to an Eastern context, working with TNE staff who are often unclear in 
specifying which materials may be changed [5] [10] [1]; and, as a subtext, dealing with students who are 
also demanding more from TNE than the delivery of an off-the-shelf UK product [9].  

Shams [13] explored the importance of the duality of delivering shared resources and practices, 
curriculum and staffing, and the challenges this presents, adopting the global integration-local 
responsiveness (I-R) paradigm from business literature. The research determined equivalence of 
curriculum, with minor contextualisation through case studies, but identified the key challenge related to 
staffing including the complex balance between home staff, fly-in staff and how the latter links to the 
image of studying at a franchise partner as an indicator of academic standards, staff and teaching 
quality. Healey [8] develops the I-R paradigm further to include research and representative 
stakeholders, concluding that  

… managers seek to localize the faculty, curriculum and research of their IBC in order to 
balance the competing demands of external and internal stakeholders, with the main 
external stakeholders being the host government, competitors and students and the main 
internal stakeholders being the home university and the JV partner.  

In a franchise partner an individual is working in a context which involves multiple organisations 
geographically and culturally distinct, and hence potentially pulling the individuals’ beliefs and actions in 
several directions. Singaporean workplace cultures primarily fit with the Asian collectivist mould, 
although there are some signs of Westernisation. According to Fives and Buehl [6], the more that a 
belief (e.g. about student motivation) is connected to other parts of the belief system (e.g. about 
institutions fostering poor student motivation), the less likely that belief is to change.  

Yeo and Pang [18] discuss how Singapore has linked the need for cooperation, common language 
(English) and common educational standards across religious groups, to ensure its survival as a nation. 
Their research found that Singaporean workers display some Asian style collectivist tendencies, for 
example, relying on the ‘grapevine’ within their own status group for information; keeping quiet about 
potential problems unless called upon to speak, to maintain harmony; and seeking group-based 
information instead sharing information through one-to-one personal connections. They state that 
Singaporeans can display some individualistic tendencies that would be rare in more traditional Asian 
cultures, such as being free in what they say when overtly called upon to speak; being individually 
responsible for the consequences of what they say; and responding to individual pressure and logical 
explanation rather than an appeal to their sense of duty.  
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As a basis for understanding this, Bordogna [1] concludes with recommendations to focus on clarity, 
support, resourcing and networks as a way of understanding the operational aspects of a collaborative 
partnership. Table 1 identifies themes from the literature, incorporating these recommendations, to 
inform semi-structured exploratory interviews with teaching staff in Partner S.  

Table 1. Literature review and emerging themes 

Literature Theme 

[3] [7] [18] [8] [1]  Context/Environment: Views in respect to institutional ethos, climate and practice as well as 
judgements on practices of colleagues or external factors which may impact on oneself. 

[13] [11] [8] [12]  Teaching approach: The overarching aims, and objectives of the practice undertaken. Linked 
to what the lecturer feels students ‘should’ ideally already know at the beginning of delivering 
curricula and how much the lecturer ‘should’ ideally be helping them along. 
Content: Opinions on what the curriculum should be for a subject. 

[5] [10]  Self-confidence: feelings in respect to what one should be capable of in an ideal environment. 
Linked to the aspects of teaching with which one feels confident and comfortable. 

[9] Students: Own impression or assumptions about the calibre of their students. 

2 METHODOLOGY 
The research adopted an inductive qualitative approach, using semi-structured interviews with questions 
mapping the key themes identified in the literature. A representative sample of two full time and four 
part-time staff were interviewed, covering delivery on all core modules of five programmes and a number 
of specialist modules. An insider realist approach was employed [2] for the interviews, as the 
interviewer/lead researcher is a Partnership Manager (PM) with access to evidence of the actual events 
and systems that the respondents are describing. This helped the PM to understand whom and what 
respondents were referring to using neutral questions and prompts. 

Avoiding any inferences attributed to gender, participants were randomly assigned a number for 
interview purposes. All interviewees have backgrounds in international business across several 
continents. All but two of the participants are part time lecturers, often teaching in other institutions and 
sometimes combining their teaching with the work in industry.  

Thematic data analysis was undertaken independently of the interviewer. Themes were initially open 
coded, blind to the interviewer’s insider knowledge. Coding schedules were then adapted with the input 
of the insider interviewer. The outcomes are expressed below in four overarching themes, aligning to 
the literature as identified in Table 1.  

3 RESULTS 
The outcomes of the interviews have been arranged to inform the four themes: Context/Environment, 
Teaching Approach, Self-confidence, Students.  

3.1 Context/Environment  
Whilst both institutions were delivering the same programme, there was a distinct difference evident 
from the data sample in relation to the context/environment in which they were operating. The first 
related to lines of communication that were less formal in Singapore even though there was a pre-
existing perception of hierarchy. Interestingly, the communications exhibited from University UK were 
more formal and were perceived by Partner S colleagues as being too prescriptive. 

There was an identified discourse between the strong institutional context governing the delivery of 
programmes at Partner S and the requirements of UK quality assurance standards. This resulted in 
lecturers at Partner S feeling disengaged from the programmes, having no sense of ownership as a 
result of the required quality assurance audit procedures influencing programme design, curriculum 
content, marking and moderation.  

Part of the localised response to these issues was the emergence of communities of practice 
within Partner S providing support for lecturers and students across programmes. This is in line with the 
findings of Yeo and Pang [18] who identify a prevailing sense of self-reliance or relying on one another.  
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Participants also expressed that within their own institutional environment there was a reluctance to 
change and adapt existing practices in line with University UK pedagogical learning and teaching 
approaches. This finding suggests the need for targeted interventions by University UK to influence and 
support the partner. 

3.2 Teaching Approach  
This theme is divided into two sub-themes Curriculum/Teaching materials and Marking.  

3.2.1 Curriculum/Teaching materials  
This area of the collaboration displays the most imbalance in that curriculum is originated in University 
UK and teaching is prescribed but not adapted to the local needs of the students at Partner S. Lecturers 
at Partner S can add their own materials and interpretations verbally, they can adapt slides for class 
with complementary local examples, although online materials cannot be edited. This matches the views 
of postgraduate students interviewed by Chapman and Pyvis [3], who wanted to see Eastern 
philosophies taught alongside Western philosophies. This is achieved by providing the basic premise of 
the content of the named degree, underpinned by a secure knowledge base, whilst enabling a Singapore 
perspective to be utilised through context specific examples.  

The teaching approach is determined by the designated transnational academic at Partner S, usually a 
part-time lecturer with ongoing business experience to bring to the students. This reflects the nature of 
most transnational educational partnerships employing business active part-time members of staff but 
does raise the challenge of the level of guidance required in respect to how they can be supported to 
adapt materials designed largely for UK full time undergraduate students. This revealed the tutor’s 
perception of their role as a facilitator, wanting students to become autonomous learners who can apply 
knowledge in the real world. This role revealed their strengths as expert practitioners as opposed to 
academic facilitators highlighting the challenge of practice versus programme learning outcomes.  

3.2.2 Marking  
There were concerns highlighted within the partner of cultural embarrassment where mark changes 
were imposed by University UK to scripts that had already been marked and efforts were made to avoid 
this where possible. This was particularly relevant when a module was running for the first time and as 
part of the contractual agreement scripts are required to be remarked in the UK following the partner 
first marking and moderation. Whilst this process reflects institutional quality procedures, it was viewed 
negatively by the partner who experienced different approaches from their other collaborative partners. 

3.3 Self-confidence  
There was a finding related to the content of the teaching and learning material in establishing self-
confidence on the part of the Partner S students. Lecturers at Partner S are very strongly dedicated to 
nurturing and supporting their students, with high expectations of themselves and their students 
reflecting a strong professional compass grounded in their industry experience. All six lecturers in the 
interviews expressed that it is their mission to support students studying on a UK degree in Singapore 
and there was a correlation between the quality of the supplied material from the UK and the subsequent 
success of the student performance. This raises a need for consistency of the teaching and learning 
materials and associated interventions to support all students whether high or low achievers [7]. This 
also reinforces Fives and Buehl’s [6] point that aligns a tutor’s own high expectations with student 
performance. 

3.4 Students  
At Partner S the importance of students attending and staff participating on a UK degree programme 
was very evident and clearly valued. The appropriateness of the degree structure needed to be suited 
to students who had already identified as preferring a part-time programme. Delivering an academically 
intense content to students who possibly anticipated a more vocational emphasis clearly revealed the 
need to review marketing and recruitment processes to ensure best-fit of student to the programme and 
understanding of the local context.  

The findings identify that students were making more demands for guidance and supporting materials 
to match their expectations of enrolling on a UK degree comparable to that of their UK student 
counterparts.  

1845



 

 

4 CONCLUSIONS 
The findings indicate that the franchise model places lecturers in a challenging context reflecting the 
dichotomy of being proud to work with a Western partner, whilst having to accommodate being recipients 
of a prescribed curriculum and pre-defined operational model from University UK. There is a clearly 
emerging theme of their perceived role as only facilitators of a curriculum, teaching materials and 
assessments designed elsewhere. This seems to be a conflict with their autonomy to meet the needs 
and aspirations of their Singaporean professional, part-time students who have high expectations of a 
UK degree meeting a professional focus. The Singaporean lecturers set high expectations for both 
themselves and their students, aiming to challenge their students whilst striving to nurture and support 
them to do well, oscillating between the University UK agenda and the local context. This adds to the 
challenge of working in an institution firmly based within a Singaporean/Eastern culture of high 
performance, self-reliance, and supporting one another yet delivering a Western centric academic 
programme. 

4.1 Solution: Transnational Education Delivery Model (TNEDM) 
The purpose of this paper was to explore the operational challenges and relationships, underpinning 
academic delivery from the perspective of TNE lecturers, resulting in the identification of a TNE 
operational model that recognises a greater understanding of the mechanisms required to support inter-
institutional partnership developments, operations and improved staff relationships.  

As a result of this and referenced research, there is a shift in both recognising the nature of the issues 
and more importantly the interventions that continue to be identified and introduced to ensure positive 
relationship building. Responding to the challenges identified within the research has highlighted the 
significance of developing trust. Firstly, between organisations, then within organisations (including with 
students), and with TNE lecturing staff leading to rebuilding their self-trust and confidence [10]. It is also 
important to recognise that change needs to be embedded in administrative and pedagogical processes. 
The solution presented here is the Transnational Education Delivery Model (TNEDM), Figure 1, that 
articulates the identified components that respond to the challenges raised from this research.  

 
Figure 1 The Transnational Education Delivery Model [14] 

The model responds to the underlying themes of communication, understanding and transferability to fit 
context and country [1]. The model is adaptable and accommodates newly emerging strategic drivers 
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(research, enterprise, accreditation); institutional and country operational challenges, and more 
significantly recognises the importance of strengthening the two-way inter-institutional partnership [1]. 

The design identifies the importance of a Partnership Manager (or equivalent) both in the country of 
origin and TNE partner. Both will lead on and integrate respective partnership views on the strategic 
dimension of inter-partnership development providing input and leadership into the key thematic areas 
of understanding and leading communication relating to context/environment, teaching approaches, 
self-confidence and students [12].  

As indicated on the model, the TNE Partnership Manager (PM) role works with staff induction which has 
been redesigned to address the staff concerns and manage expectations by establishing baseline levels 
of communication (frequency, timing – related to assessments, semester dates) etc. between respective 
module lecturers [13]. Working with the teaching teams dedicated Staff Development sessions carried 
out by the PM address and facilitate discussions on the learning and teaching addressing concerns and 
providing clarity relating to module content, delivery, assessment and quality assurance and 
documentation [10]. In the case of the latter this clarifies and supports in the understanding of 
institutional internal and external quality agendas, and more importantly illustrates the introduction of 
UK quality agendas requiring partner approval for programme and module changes in response to 
recognising partner feedback [7]. These activities are complemented, at point of need, by dedicated 
workshops informed and co-developed with local lecturers designed to address contextual and country 
requirements relating to marking and feedback, grade bands, contextualisation, establishing ‘levelness’ 
through calibration exercises, technological services (library, technology platforms). Targeted student 
recruitment and programme marketing activities relate and address the management of student 
expectations, quality of recruitment and marketing material reflecting the nuances of the TNE country 
[9]. Building on the Quality Assurance agenda, direction and support is provided for the collection and 
analysis of partner specific data (recruitment patterns, student performance, attendance etc.), providing 
training and support for both partner staff and administrators [16]. Significantly, core materials 
(presentations etc.) have been co-developed with TNE lecturers for consistency and accuracy, forming 
the baseline documentation for modifications dependent on in-country requirements. Added value 
activities undertaken to develop communities of practice [10] include the introduction of teaching and 
learning conferences, guest lectures and research workshops building staff relationships and facilitating 
research and publishing collaborations. Organised and attended by both TNE and visiting staff these 
activities now form part of a forward looking and mutually supportive partnership agenda [8]. 

To conclude, this research paper contributes to the literature by presenting findings providing a valuable 
insight, combined with existing literature to inform the identification of an operational model supporting 
inter-institutional partnership developments. The resulting Transnational Education Delivery Model has 
been adopted and elements have shown to be a valuable tool for communicating, discussing and 
working with TNE partnerships.  
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Abstract 
In the last decade, game-based learning has been increasingly used in higher education (HE) in various 
fields, ranging from languages to engineering or medical sciences. Scholars from different areas have 
been researching to understand the underlying factors of success and the facilitators and barriers of 
applying this way of learning in HE. There are, as well, some literature reviews on the topic, e.g. [1], 
where issues like cultural differences and the impact of different technologies or game elements have 
been pointed out. However, there are still a lot of knowledge gaps to be filled in and, to our knowledge, 
there are no studies that duly review and integrate the contributions regarding game-based learning in 
HE. Our research seeks to fill in this gap, and we perform a systematic literature review on articles and 
reviews published in Web of Science, more specifically on ISI Current Contents, in the Social & 
Behavioural Sciences Database, from 1998 to date. We combined different search equations around 
games, learning, serious games and higher education, with an initial sample of 998 results exported to 
Endnote X9. These results were manually analysed by three independent researchers who read the 
abstracts to ensure that the final set of results was related to the topic under study. The final sample 
undertook two levels of analysis. The first one included a bibliometric analysis showing the key journals 
related to game-based learning and top authors in the field. A second one included a qualitative analysis 
performed with NVivo 12 on the results imported from Endnote, which reveals the research questions, 
the methodologies and the future research directions that may guide scholars that desire to develop the 
body of knowledge in the future. 

Keywords: Game-based Learning, serious games, gamification, higher education. 

1 INTRODUCTION  
Interactive learning environments present the opportunity to evolve the teaching process by 
incorporating game elements that have demonstrated to capture student attention, motivate towards 
goals and promote competition, effective teamwork and communication. Game-based learning systems 
and gamification aim to bring these benefits to the teaching and learning process. [1]. 

Game-based learning for mobile devices constitutes an important issue in the related scientific literature 
as it promotes learning in a fun way and stimulates student motivation to increase engagement in the 
educational process [2]. Therefore, it can enhance the learning process and improve student participation. 

In order to fill the identified gap, this research aims to generate knowledge through the integration of 
published research in journals, Web of Science, more specifically in ISI Current Contents, in the Social 
& Behavioral Sciences Database between 1998 and 2020. 

The paper is organised into three sections. The first one is the methodology chapter, in which we 
incorporate the relevant aspects for the systematic literature review. The second section presents the 
results obtained from the systematic literature review, namely descriptive statistics on the relevant 
sample, as well as the main authors, years of publication, main journals, results of the content analysis 
and literature maps with the main schools of thought identified and the main thematic areas of study. In 
closing, we present the critical discussion and also indicate future research directions. 

2 METHODOLOGY 
To develop our research, we conducted a systematic literature review [3] following a three-step 
approach: 

1 Planning (development of the review protocol); 
2 Research (implementation of the review protocol by three independent researchers); 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
1849



 

 

3 Reporting (analysis of the results and development of literature maps). 

We searched for "gamification", "game-based learning" and "serious games" combined with "higher 
education", in three separate searches on ISI Current Contents, Social & Behavioral Sciences 
Database, between 1998 and 2020.  

After the search, the data were exported to Endnote X9, and a first selection of valid results was obtained 
(998 articles). Then, all results were read and all papers that did not relate with the topic of the systematic 
search were eliminated. A total of 288 results remained after this step. Next, a qualitative analysis was 
developed through NVivo 12 on the results imported from Endnote. 

3 RESULTS 
We present our results as follows. First, we present the bibliometric analysis, where the yearly 
distribution of papers, as well as top authors and journals, are shown. Second and last, we present the 
results of the content analysis, which reveals key topics studied by the authors. 

3.1 Bibliometric Analysis 
Regarding paper distribution per year (see Figure 1), there has been a flat tendency between 1998 and 
2004, with only one publication per year and a slow increase of publications between 2005 and 2014. 
An ascendant trend in the number of publications happened from 2015 onwards. This reveals an 
increasing interest in the topic. 

 
Figure 1. Number of GBL papers distributed per Publication Year (1998 to 2020). 

A similar tendency is observed when coming to the number of journals that published papers on GBL 
over the years (see Figure 2). In 2020, the number of journals that published papers on GBL was 27.  

 
Figure 2. Number of Journals that published GBL papers per Publication Year (1998 to 2020). 
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Concerning scientific journals that were most representative in terms of the number of publications in 
the analysed period (see Table 1), we find Computers & Education, Sustainability, British Journal of 
Educational Technology, Educational Technology & Society and Computers in Human Behavior. 
Considering that Sustainability is an eclectic journal with a pretty encompassing editorial policy, we may 
conclude there is a predominance of education technology-oriented journals.  

Table 1 – Top five journals per number of GBL papers published (1998 to 2020). 

Journal Percentage of total 
papers published  

Computers & Education 14% 

Sustainability 9% 

British Journal of Educational Technology 5% 

Educational Technology & Society 4% 

Computers in Human Behavior 4% 

The distribution of papers per year shown in Figure 1 indicates that in the first years analysed, there 
was no specialisation in the papers published. Only from 2015, the GBL started to appear more in the 
technology and education-oriented journals. The Top 5 journals represent 37% of all publications. 

 
Figure 3. Top authors that published GBL papers (1998 to 2020). 

Regarding top authors, considering the period covered by our search (1998-2020) we may conclude 
that there is no dominant author. The author that published most GBL papers is Hwang (5 papers), 
followed by Perez-Lopez, Zaman, Mora-Gonzalez, O'Leary, van Roy, Whitton, Connolly and Delgado-
Fernandez (each with 3 papers).  

To sum up, the bibliometric analysis reveals an increasing interest of the academic community in 
studying game-based learning and there are specific journals that publish more GBL papers as part of 
their editorial policy (emphasis on Computers & Education). However, there are still no dominant authors 
and there seems to be space for groups of researchers to focus on this topic as a medium-long term 
research strategy. 

3.2 Content Analysis 
The qualitative analysis was performed in NVivo 12, based on the content analysis of the abstracts of 
the sample. As it may be observed in Figure 4, the most frequent words were linked to gaming, learning, 
students and educators, and it is interesting to observe that learning, students and teachers (educators) 
all appear related in the overall analysis of the GBL sample.  
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Figure 4. Word Frequency Query in NVivo - GBL papers (own elaboration). 

Gaming appears in most of the papers, as it would be expected due to the search equations used to 
obtain the sample, but the remaining three words are also very frequent in the papers, as illustrated in 
Figure 5. 

 
Figure 5. Presence of most frequent words in the sample (own elaboration). 

In terms of concepts, three major approaches are used by the scholars: gamification, game-based 
learning and serious games. Gamification, defined as "one type of active learning approach that 
incentivises student participation by incorporating gaming elements into the learning experience" [4] is 
the most frequently used approach (see Figure 6).  
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 Figure 6. Concepts (NVivo Map view – own elaboration). 

Authors focus on GBL using three different perspectives. They use existing games and apply them in 
HE context, at different levels (undergraduates, postgraduates or executive training), they create games 
and test them in HE context or they use the concept of gameful design (See Figure 7). Applying existing 
games is the most used focus. 

 
Figure 7. GBL focus (NVivo Map view – own elaboration).  

In terms of choice of application medium, most authors choose digital games, frequently associated to 
students "digital native" generation. A common used tool is Kahoot!, one of "the most popular game-
based learning platforms, with 70 million monthly active unique users" [5]. 

 
Figure 8. Type of application medium (NVivo Map view – own elaboration).  

Regarding the geographical context, authors study GBL in different countries. United Kingdom is the 
most frequently chosen context, followed by United States, Netherlands, Italy, Spain and France (see 
Figure 9). In some papers, combined studies are performed, e.g. [6] where simulation tool called 
Simbound is tested at three European universities in Grenoble (France), Milan (Italy) and Galati 
(Romania). 
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Figure 9. Geographical context (NVivo Map view – own elaboration).  

Some areas of study in HE are more frequenly used as object of studying GBL, as seen in Figure 10. 
Management / Business is the most used in the sample, both for "soft-skills" (e.g. conflict management) 
[7] and for more technical endeavors [8] (e.g. project porfolio) or operations management [9]. In medicine 
and nursing, GBL was used for diagnosis [10] or capacity to work under pressure [11]. Engineering, 
computer science and maths were other frequently used areas.  

 
Figure 10. Scientific areas (NVivo Map view – own elaboration).  

Finally, regarding methodologies (see Figure 11), authors used as the most frequent method the survey, 
either alone, or in combination with experiments. Qualitative studies were also frequent and used to 
understand the reaction of the students to newly created or existing games.  
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Figure 11. Methodologies (NVivo Map view – own elaboration).  

The results from the papers do vary, and it is possible to identify papers focusing on different student 
profiles and different teacher profiles, as well, as well as a set of motivational factors for students and 
teachers to engage in GBL and a set of facilitating factors to promote the success of GBL implementation 
in HE.  

4 CONCLUSIONS 
Our paper was focused on a systematic literature review aiming to review and integrate the contributions 
regarding game-based learning in HE.  

Our results indicate that there has been an increasing interest in the topic in the last years, and that 
there are already some journals publishing an important number of papers related to GBL. Emphasis 
falls on Computer & Education, who published 14% of all papers from our sample.  

There are no consolidated authors in the field, which means that there is space for researchers to invest 
in this topic.  

GBL is associated to different levels of study in HE and a set of different contexts, but essentially focuses 
on digital game application. While there is space to create new games and test them, it seems that the 
application of existing games and the identification of success factors and facilitators of learning is an 
increasing area of study.  

Different methodologies may be used by scholars who wish to research GBL, knowing that surveys and 
experiments are the most frequent, indicating a possible tendency to start the consolidation of this field. 

Future research directions may focus on the application of existing games and the usage of quantitative 
methods to further allow the development of GBL academic knowledge.  
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Abstract  
The development of graduates’ transversal competences has become a major concern of higher 
education institutions (HEI). In this context, intercultural competence (IC) has been recognised as 
essential. Acknowledging the importance of employers’ perspectives about the relevance of IC and 
considering the dearth of research on this topic in the Portuguese context, this paper sets out to: 
understand how Portuguese employers in the region of Aveiro perceive IC; and discuss the role 
employers attribute to HEI in the development of graduates’ IC. A quantitative study was conducted, 
where data was collected through a questionnaire to 98 companies of the Aveiro region and submitted 
to statistical analysis. Results suggest that although few companies screen for IC in recruitment 
processes, most believe that intercultural competent employees are valuable for the success of 
business activities. The combination of intercultural attitudes, skills and knowledge are perceived as 
critical to build trust relationships with clients and partners, increase competitiveness, boost 
investment possibilities and partnerships, attract new clients and achieve greater international 
visibility. Thus, companies consider that HEI should equip students with IC, suggesting diverse (co-) 
curricular strategies. Implications of these findings for the integration of an intercultural perspective in 
higher education are discussed. 

Keywords: intercultural competence; labour market; higher education; employers’ voices. 

1 INTRODUCTION  
Over the centuries, higher education institutions (HEI) have been assigned with the responsibility of 
preparing graduates to enter the labour market. Still, the phenomena associated with globalisation 
have brought new challenges to the post-secondary sector. Presently, one of the most critical 
concerns HEI have to cope with is the development of graduates’ transversal competences, besides 
technical and scientific ones. It is considered that these competences may enhance graduates' entry 
in national and international labour markets, their mobility and their capability to live in an increasingly 
globalised world [1,2].   

In the last years, several studies in different geographical contexts have focused on the identification 
of the transversal competences that may help graduates navigate today’s globalised labour market [for 
a literature review see 3 and 4]. Those studies acknowledge the relevance of employers’ perspectives, 
since they offer insights to inform HEI’s debates about the teaching and learning approaches that may 
contribute to the development of graduates’ transversal competences, thus allowing HEI to meet 
employers’ needs and face employability challenges.  

Within those studies, intercultural competence (IC) has been viewed as a graduate quality required by 
employers. As highlighted by extensive research, the development of graduates’ IC, both for economic 
and humanistic reasons, becomes a crucial endeavour for higher education [5,6,7,8]. As regards the 
labour market, and considering employers’ views, intercultural competent employees are considered 
crucial for business activities. 

Against this background, this paper sets out to: i) understand how employers in the region of Aveiro 
(Portugal) perceive IC; and ii) discuss the role employers attribute to HEI in the development of 
graduates’ IC. Employers’ views were collected through a structured online questionnaire which 
comprised closed-ended questions and was submitted to descriptive statistical analysis. It is worth 
highlighting that in Portugal studies concerning graduates’ transversal competences from the 
perspective of employers are scarce, and to our knowledge this is the first study specifically focused 
on assessing employers' perspectives on IC. For this reason, it may shed light on an issue that has 
not been a research focus in the Portuguese context. 
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The paper begins with a literature review addressing the concept of IC and its relevance for the labour 
market. In the next section, the research methodology is presented followed by the main findings 
concerning employers’ views on IC and on the role that HEI may play in the development of 
graduates’ IC. Finally, the conclusions and discussion section include a summary of the most relevant 
findings of the research, their implications for HEI and avenues for future research. 

2 INTERCULTURAL COMPETENCE: A KEY COMPETENCE FOR THE 
LABOUR MARKET 

In the scope of HE internationalisation, IC has been recognised as a transversal learning outcome 
related to the need to prepare students to address global challenges, to thrive in a globalised labour 
market and to resolve intercultural conflicts. In the past two decades, much scholarly effort has been 
dedicated to the definition of IC and several models and frameworks have been delineated according 
to disciplinary areas [2,9]. The grounded research-based Process Model of Intercultural Competence 
by Deardorff [5,6], which focuses on identifying and assessing IC as a student outcome of HE 
internationalisation, is one of the most influential in the higher education context.  

IC is defined by Deardorff as ‘the ability to communicate effectively and appropriately in intercultural 
situations based on one’s intercultural knowledge, skills and attitudes’ [5] (p.194). Attitudes play a 
crucial foundation in IC development, influencing all other aspects and encompassing: openness (to 
intercultural learning and to people from other cultures), respect (concerning cultures and cultural 
diversity), and discovery and curiosity (accepting ambiguity and uncertainty). Knowledge and 
comprehension include cultural self-awareness, profound understanding and knowledge of culture 
(comprising contexts, role and impact of culture and others’ worldviews), sociolinguistic awareness 
and culture-specific information. Concerning skills, Deardorff’s model puts an emphasis on 
observation and interpretation, analysis, evaluation and relation, which are fundamental to acquire 
knowledge and to apply it in specific communicative situations. The interaction between those three 
components promotes desired internal and external outcomes. Desired internal outcomes refer to ‘an 
internal shift in frame of reference’ [5] (p. 196), and comprise adaptability (to diverse communication 
behaviours and styles, adjustment to new cultural settings), flexibility (cognitive flexibility, appropriate 
communication behaviours and styles), and ethnorelative view and empathy. These outcomes, 
occurring in the individual sphere as a result of the developed attitudes, knowledge and skills, 
generate desired external outcomes observable in individuals’ behaviour and communication in 
intercultural situations. Hence, this model emphasises that IC development implies a movement from 
the personal level to the interpersonal one. 

In the context of an increasingly globalised workplace, IC has then been considered highly relevant as 
perceived in recent empirical research centred on employers’ perspectives. Based on a broad 
literature review on key sustainability competences, Jelonek and Urbaniec [4] identify ‘interpersonal 
competence’ (comprising communication and negotiation skills, capacity for empathy, respecting the 
needs and perspectives of others) and ‘diversity and interdisciplinarity competence’ (encompassing 
accepting diversity of perspectives, intercultural communication skills and transcultural understanding) 
as two key competences needed in the labour market to build a sustainable economy and to enhance 
the employability of higher education graduates. The results of the literature review undertaken by 
Hodgman [3] also show that employers feel a need for employees who possess intercultural skills 
which include sensitisation to other people, knowledge of other cultures, awareness of one’s own 
culture and the capacity to overcome stereotypes. 

Specifically focusing on IC, and based on a survey that involved 367 companies in nine countries, the 
British Council [10] concludes that employers acknowledge the importance of graduates’ IC in what 
knowledge, skills and attitudes are concerned. They highlight the added value of knowing a foreign 
language, understanding diverse cultural contexts and viewpoints and evidencing respect for others. 
These are seen to benefit companies at different levels such as supporting a good brand and 
reputation and attracting new clients and partnerships. However, employers claim that educational 
institutions could do more to equip students with IC and point out some strategies such as offering 
foreign language courses, teaching communication skills, providing students with opportunities to have 
international experience and to get involved in international research partnerships. 

Studies on human resource management and business management have also underlined benefits 
for companies of having interculturally competent employees. Some of these benefits are: an 
increased business value and internationalisation [11]; more competitiveness and productivity [12]; the 
creation of a positive company image [12]; communication effectiveness that avoids organisational 
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conflict [13]; growth in creativity among workers [12]; an increase of employees’ professional 
engagement and job involvement [14]; more job satisfaction and psychological well-being [15] and an 
increment of employees’ cross-cultural adjustment [16]. Acknowledging these benefits makes 
companies include IC in their leadership model and corporate philosophy [11], use IC assessment 
measures in recruitment processes [17], and include IC in employees’ professional development 
programs [15].  

In Portugal, there are a few studies that have investigated the required professional skills by 
employers, although they do not focus specifically on IC. For instance, Silva [18] concludes that, when 
asked about the transversal competences of graduates in economic and management domains, 
employers integrate in the top-five three items directly related to IC: communication skills, 
interpersonal relationship and foreign languages. Dealing with multiculturality/diversity is also a 
transversal competence pointed out by employers. These results meet those of the study led by 
Cabral-Cardoso, Estêvão and Silva [19] focused on diversified training domains. Similarly, and based 
on the analysis of job advertisements, Laranjeiro [20] concludes that foreign languages, 
communication and interpersonal relationship are among the ten most required transversal 
competences by Portuguese employers. 

3 METHODOLOGY 
Taking into account the issues summarised above, the following research questions were formulated 
for this study: 

1 How do employers perceive intercultural competence (IC)?   
2 What is the role of HEI in developing graduates’ IC, according to employers? 

To address these questions, a descriptive quantitative study was undertaken, and a single instrument 
was used – an anonymous online questionnaire investigating the views of employers in the Aveiro 
region, Portugal, concerning IC.  

The questionnaire was validated by 5 companies of the Aveiro region and amendments were made 
according to this validation. It included two main sections with multiple choice questions: a first section 
concerning demographics (sector of activity, company age, number of employees, and economic 
impact) and a second section focused on IC. The answers were submitted to descriptive statistical 
analysis [21]. In line with the General Data Protection Regulation of the European Union (Regulation 
2016/679), the questionnaire included a section with information about the research objectives and 
how data might be used. Employers were guaranteed that all data would be treated confidentially and 
anonymously and signed consent forms with the option of withdrawing from the research at any time. 

The questionnaire was sent by email in March 2020, via the Internships and Employment Prospects 
Office of the University of Aveiro, to the Human Resources Departments of 65 companies. The 
selection of those companies relied on two main criteria: the largest companies in the region in terms 
of profit; and companies having close ties with the institution either by offering graduates’ internships 
or by participating in employability initiatives organised by this institution. After two months, during a 
period that coincided with the outbreak of Covid19 in Portugal, only 20 companies had responded to 
the online questionnaire. Considering the low response rate (30.7%), a decision was made in May to 
resend the questionnaire to the companies initially screened and to select a list of personal contacts 
that might nominate, through their social networks, other companies in the region. This sampling 
process allowed us to reach a more diverse group of companies and lasted for two months after which 
access to the online questionnaire was closed. 

3.1 Participants 
A total of 98 companies responded to the online questionnaire. Table 1 presents these companies’ 
profiles. 
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Table 1. Companies’ demographics. 

 n 

Main activity sector 
Manufacturing industry 

Wholesale and retail trade 
Education 

Human and social health 
Accommodation, restaurants and similar 

Agriculture, forestry and fishing 
Construction 

Logistics and transportation 
Electricity, gas and water 

Real estate 
Other sectors 

Age 
Over 50 years 
Over 40 years 
Over 30 years 
Over 20 years 
Over 10 years 
Over 5 years 
Under 5 years 

Number of employees 
More than 20.000 
15.000 to 20.000 
10.000 to 15.000 
5000 to 10.000 
1000 to 5000 
500 to 1000 
100 to 500 
50 to 100 

Less than 50 
Impact of economic activity 

International only 
National only 
Regional only 

National and international 
Local only 

Regional and national 
Regional, national, and international 

Regional and local 

 
26 
14 
8 
5 
3 
3 
3 
2 
1 
1 
32 
 

14 
12 
11 
15 
20 
10 
16 
 
2 
1 
0 
3 
4 
5 
22 
9 
52 

 
34 
24 
22 
11 
2 
2 
2 
1 

The companies’ profile meets data of the Portuguese Statistics Office (https://www.ine.pt/) and of the 
Chamber of Commerce and Industry of the Aveiro Region (http://aida.pt/regiao/caracterizacao-dos-
concelhos.html). Both entities point out that the predominant activity sectors of the companies in the 
Aveiro region are the manufacturing industry and wholesale and retail trade, which account for 50% 
and 32% of the region’s turnover, respectively. Among the most relevant industrial activities, several 
traditional sectors stand out, namely metallurgy and mechanics, the chemical industry, wood, cork and 
ceramics. Most of the companies are small to medium size and have a strong export vocation, mainly 
as a result of the geographical location of Aveiro, in the centre of Portugal, and of the excellent 
accessibility in terms of road, rail, sea and air transport. This information confirms the 
representativeness of our sample. 
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4 RESULTS 
Findings are presented and discussed according to: i) intercultural competence and its relevance for 
the labour market, and ii) role of HEI in developing graduates’ intercultural competence. 

4.1 Intercultural competence and its relevance for the labour market   
When asked about being acquainted with IC, 74 companies (75.5%) replied ‘yes’, 13 (13.3%) replied 
‘maybe’ (of which six cover national market, six international market and two local market), and 11 
(11.2%) stated not being familiar with this competence (of which two acting both nationally and 
internationally, three operating nationally, and six regionally). 

The questionnaire presented a set of intercultural knowledge, attitudes and skills, based on the 
Process Model of Intercultural Competence by Deardorff [6] and respondents were asked to select the 
most important ones regarding the needs of their companies (multi select multiple choice question). As 
perceived in Table 2, the most valued item was the attitude of ‘respect and openness to others and 
their culture, their ideas, their ways of thinking and seeing the world’ (n = 74). 

Table 2. Most important intercultural knowledge, attitudes and skills for companies. 

Knowledge, Attitudes and Skills n 
Respect and openness to others and their culture, their ideas, their ways of thinking and seeing the world 74 
Adaptation to different contexts (cultural, social, economic, political) 63 
Adaptation to different communication styles and behaviours 43 
Knowledge of foreign languages  43 
General and specific cultural knowledge of other people/other cultures (history, politics, values, and social 
practices, ...) 

35 

Knowledge of global issues and trends and their relationship to local issues 30 
Interpretation of the world from the point of view of other cultures 29 
Self-knowledge (about your own culture and how your identity and worldview are influenced by that culture) 21 
Observation of others and their culture 16 

Respecting others is considered the fundamental starting point in IC development [5] and in our data it 
is related to three of the most valued intercultural skills by companies: ‘adaptation to different cultural, 
social, economic, political contexts’ (n = 63); ‘adaptation to different communication styles and 
behaviours’ (n = 43), and ‘interpretation of the world from the point of view of other cultures’ (n = 29). 
Next, companies acknowledge the importance of ‘general and specific cultural knowledge of other 
people/other cultures’ (n = 35) and ‘knowledge of global issues and trends and their relationship to 
local issues’ (n = 30). ‘Self-knowledge’ is singled out by only 21 companies. These results show that 
companies point out different interrelated components of IC as important for their economic activities, 
starting with foundational individual attitudes, moving from the personal layer to the interpersonal one, 
wherein skills are considered the most important components for business benefits.  

This is in line with the results concerning the acknowledged advantages of having intercultural 
competent employees (see Table 3).  

Table 3. Advantages of intercultural competent employees. 

Advantages n 
Relationship of trust with clients, colleagues, suppliers, and partners 
Increase of company’s competitiveness 
New investment possibilities and partnerships 
Attraction of new clients 
Greater international visibility 
Increase of the company’s productivity 

76 
56 
50 
44 
40 
26 
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Companies associate IC with significant business advancements, ultimately carrying monetary value 
to employers. Mainly, having intercultural competent employees is seen by 76 companies as crucial to 
‘build trust relationships with clients, colleagues, suppliers and partners’, which meets the need to 
respect and be open to others, the most valued item concerning IC knowledge, attitudes and skills. In 
straight relation to this, 56 companies consider that having intercultural competent employees 
increases companies’ competitiveness in the global market, and 50 underline that one of the most 
positive business benefits of having employees with IC is to boost ‘new investment possibilities and 
partnerships’. Besides, 44 companies see the value of IC in terms of ‘attracting new clients’, and 40 in 
boosting ‘international visibility’. Having employees with IC is also an advantage in what concerns the 
‘increase of companies’ productivity’ (n = 26).  These results show that the companies surveyed 
acknowledge the importance of diverse intercultural attitudes, skills and knowledge as a business 
value, perceiving those as a tool to strengthen economic success. Overall, these results concur with 
previous research that has identified IC as a crucial competence in today’s global labour market 
[10,12,20]. 

4.2 Role of HEI in developing graduates’ intercultural competence   
Concerning the role of HEI in developing graduates’ IC, 93 companies consider that HEI should be 
concerned with this and point out different strategies to achieve this goal (see Table 4).  

Table 4. HEI’s strategies to develop students’ intercultural competence. 

Strategies n 
Mobility programmes 
Professional internships in international companies 
Student participation in international project teams 
Mandatory integration of foreign languages courses in curricula 
Promotion of interaction with international students 
Integration of international themes in subjects 
Attraction of teachers and researchers from other countries 

74 
63 
49 
49 
29 
18 
11 

Mobility programs allowing studies overseas, such as Erasmus, are considered the most effective 
strategy for improving the development of students’ IC for 74 companies. Next, participation in 
‘professional internships in international companies’ (n = 63), ‘participation in international projects’ (n 
= 49), and ‘integration of foreign language courses in curricula’ (n = 49) are among the top employer 
recommendations for improving IC. Twenty-nine companies highlight the contact and on-campus 
‘interaction with international students’ attending HEI and 18 state that a strategy to develop students’ 
IC is the ‘integration of international themes in subjects’. Lastly, 11 companies pointed out the need to 
bring in ‘international teachers and researchers’. These results show that companies perceive IC as a 
higher education transversal learning outcome that can be enhanced by means of curricular and co-
curricular strategies. These results meet those of other studies, led at different geographical contexts 
[10,22], which show employers’ emphasis on the need for education systems in general, and HEI in 
particular, to be more proactive in equipping students with IC. 

5 CONCLUSIONS AND DISCUSSION 
This study diagnosed Portuguese employers’ views on IC and on the role of HEI in developing this 
competence in graduates. Most companies report being acquainted with IC and believe that 
employees’ intercultural knowledge, attitudes and skills are valuable for the success of their business 
activities. First of all, emphasis is put on the need for attitudes related to respect and openness to 
others, which are considered the foundation for intercultural acting. These attitudes are the layground 
of the most valued skills: adaptation to different (cultural, social, economic, political) contexts, 
adaptation to different communication styles and behaviours, and interpretation of the world from the 
point of view of other cultures. Besides attitudes and skills, employers also recognise the importance 
of knowledge of foreign languages, general and specific cultural knowledge of other people/other 
cultures, and knowledge of global issues and trends and their relationship to local issues.  

The combination of intercultural attitudes, skills and knowledge is considered essential for companies to 
build trust relationships with clients, colleagues, suppliers and partners; to increase competitiveness; to 
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boost new investment possibilities and partnerships; to attract new clients; and to achieve greater 
international visibility. Hence, companies associate having employees with IC with business benefits 
within a market-focused orientation.  

Concerning the strategies that HEI may implement to develop graduates’ IC, first and foremost, 
companies highlight mobility programs, followed by professional internships in international 
companies, participation in international projects, integration of foreign language courses in curricula 
and interaction with international students. These results show that employers recognise that the 
process of developing IC requires experiential learning in a variety of intercultural situations [1] and, 
therefore, higher education should offer diverse opportunities granting this development.  

Findings suggest that studies focusing on employers’ views on IC are necessary since they have a 
fundamental role in informing HEI concerning market needs and in providing insights into how higher 
education may prepare students for the labour market. Our findings stress the idea that HEI are 
increasingly required to incorporate intercultural learning as a focal point of graduates’ education. 
Nevertheless, and as underlined by previous research, while IC is perceived as a crucial transversal 
competence and a higher education transversal learning outcome, its development is often not 
explicitly addressed and it is frequently absent in institutional internationalisation strategies [8,23]. This 
shows a disconnection between labour market needs and higher education. Against this background, 
empirical research has been showing that IC must be expressly taught and assessed. For instance, 
Dimitrov et al. conclude that interculturally trained students ‘will be better prepared to take on 
leadership roles in diverse groups (…) to manage complex projects that require tolerance for 
ambiguity, and communicate their ideas clearly to a variety of audiences (…) to develop a highly 
transferable set of interpersonal and facilitation skills that are sought by employers both in academia 
and in industry settings’ [8] (p. 97). 

While acknowledging the role of higher education in developing graduates’ IC and the demand to 
embed an intercultural perspective in their training activities, HEI face several challenges in this field 
that hinder the operationalisation of IC in curricula [1]. These challenges include, first and foremost, an 
absence of consensus on the terminology and definitions of IC. There are numerous definitions for 
different terms often used interchangeably (such as ‘cross-cultural competence’, ‘global competence’, 
‘multicultural competence’,…) accompanied by the identification of different attitudes, skills and 
knowledge components. Overall, most of these definitions are too vague and abstract to outline 
explicit learning objectives and guide teaching and assessment [1,24]. Furthermore, teaching, learning 
and assessment activities explicitly aimed at developing students’ IC are almost non-existent [25].  

These challenges put an emphasis on academics’ central role in intercultural education. The success 
of IC development is highly dependent on academics, who often do not feel prepared to integrate this 
dimension into their teaching pedagogies and practices. Hence, it is essential that HEI take 
responsibility for the development of academics’ intercultural teaching competence [7,8,26,27]. In 
Portugal, where most academics have no formal teacher training “providing them with possibilities of 
developing their own IC and learning how to embed it in curricula is imperative (…) it is important that 
Portuguese universities create spaces of reflection and collaboration integrating academics from 
different disciplinary areas, which potentiate experience sharing and the reconstruction of knowledge 
and practices concerning the development of IC by higher education students” [26]  (p. 145). 

Although some of the findings presented in this paper replicate research already reported elsewhere 
and they have limited possibilities to be generalised, they are nonetheless worthy given that they fulfil 
a timely and practical necessity and can be utilised for more advanced analysis in the future. In fact, 
prior to this study, little was known about Portuguese employers’ views on IC. Our findings suggest 
that further research might be useful. For instance, it would be important to extend this study to the 
whole country, exploring how higher education meets employers’ needs and, specifically, exploring the 
perspectives of both HEI and employers concerning the nature and importance of IC in today’s labour 
market and the role of both education and companies in fostering IC development.  
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Abstract  
Teaching pronunciation as part of foreign language instruction is no novelty in itself. On the other 
hand, at the times of intensive international collaboration triggered by the economic integration, 
cultural exchange and, during the last year, by the necessity to collectively confront the COVID-2019 
pandemic, foreign language skills are in great demand. Innovative approaches to a practice of long 
standing may change the traditional view of what is the best way to teach spoken English.  

The paper deals with innovative teaching methodology based on a systemic contrastive analysis of the 
students’ native language and the foreign language they are learning. Traditional pronunciation 
teaching appears in most cases to be targeted at foreign speakers per se, without taking into account 
the particular languages the students may speak as their native tongues. The systemic phonological 
approach suggested in the paper requires detailed comparison of sound systems of L1 and L2, 
including distinctive features of phonemes, their variation and distribution, as well as word stress 
patterns, intonation contours and rhythmic organization of speech.  

Though there is a wealth of materials for teaching American English pronunciation, practically none of 
those are specifically devised with the view of teaching Russian speakers. This generally means that 
they contain information and learning activities superfluous for speakers of Russian and lack those 
absolutely necessary for overcoming the Russian accent and avoiding perception difficulties. The 
comparative study of the phonological systems of both languages undertaken by the authors suggests 
that Russian learners, when acquiring the pronunciation of English consonants should focus, first and 
foremost, on the distinctive feature fortis/lenis (not voiceless/voiced) and the absence of the soft/hard 
feature in English. Special attention is to be paid to such distribution peculiarity of English 
consonants as regular appearance of (devoiced) lenis consonants in word-final position and to the 
long and short allophones of sonorants. “Exotic” stop allophones, such as the glottal stop and the 
flap, should be introduced at the early stages of the course as they alter the sound form of words 
against Russian learners’ expectations and may impede understanding. Purely articulatory 
consonantal characteristics (such as the apical character of /t, d/, etc.) can be studied later as they 
have no or little bearing on perception and comprehension of English speech. 

The systemic approach may be claimed to be more “economical” in terms of time and effort given by 
students to acquiring particular phonetic phenomena of the foreign language than the traditional way 
where learners are exposed to explanations, drills and exercises notwithstanding differences or 
similarities between their native tongue and the language they study. With the systemic approach, 
students are supposed to learn about, practice and acquire only those phonetic features of the foreign 
language that are conspicuously different from those in their own language and, if misinterpreted or 
neglected, can lead to a communication failure. The methodology can be used for different age groups 
and at all stages of phonetic skill acquisition: recognition, imitation, contrasting, controlled use, etc.  
Keywords: American English, Russian learners, teaching methodology, phonetic systems, 
consonants. 

1 INTRODUCTION  
At the current times of intensive international collaboration triggered by the economic integration, 
cultural exchange and, during the last year, by the necessity to collectively confront the COVID-2019 
pandemic, foreign language skills are in great demand. In view of increasing requirements for being 
able to use English as a global lingua franca in the context of contemporary cross-cultural 
communication it appears to be necessary for English teachers to pay attention to the development of 
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learners’ communicative proficiency. One of the most significant parts of that is constituted by phonetic 
competence which may be described as adequate perception and production of English speech. Thus, 
the learning process should be organized with the phonetic aspect taken into consideration in order to 
meet the learner’s needs for a successful communication in English.  

2 METHODOLOGY 
The systemic phonological approach to teaching English pronunciation discussed in the paper dates 
back to the ideas of the outstanding Russian phonetician and methodologist L. V. Shcherba [1] and is 
aligned with the practices implemented at the Department of Phonetics, St. Petersburg state 
university, Russia. It requires detailed comparison of phonetic systems of L1 and L2, including 
distinctive features of vowel and consonant phonemes on the phonological level, their allophonic 
variation and distribution, as well as syllabic structures, word stress patterns, intonation contours and 
rhythmical tendencies. As can be seen from the list of the phonetic events to consider, the comparison 
is supposed to embrace both the segmental and suprasegmental phonetic domains.  

The preliminary phonological analysis of the two languages in question conducted before the actual 
process of developing teaching materials begins ensures that no important feature of the language 
under study is missing in the teacher’s explanations or the didactic materials (exercises, learning 
activities, audio resources). It helps to diagnose the problematic areas in the foreign language 
pronunciation, such as certain phonetic events that may be absent in the learners’ language (e.g., the 
opposition of open and closed syllables in English unheard of in Russian) or grave differences in 
phoneme distribution (e.g., no voiced consonants in the word final position in Russian compared with 
their free distribution in English). It has to be emphasized that these may have crucial importance for 
clear understanding and correct perception in oral communication [2]. The systemic approach also 
serves a pragmatic purpose of saving class time and letting both the teacher and the learner 
concentrate only on the phonetic phenomena that are relevant both to L1 and L2. 

The systemic phonological approach suggested here differs substantially from the traditional one. It 
has to be admitted that traditional pronunciation teaching methodologies vary greatly, depending on 
the target audience, from direct (imitative; e. g., [3]) to communicative (learning colloquial expressions 
with the most typical pronunciation; e. g., [4], [5]) to descriptive (requiring understanding how the 
foreign sounds are produced and following instructions for their articulation; e. g., [6]).  They also vary 
in the range of phonetic phenomena offered for study, with some course books including a wide 
spectrum of phonetic features of English and others focusing exclusively or mostly on one of them 
(e.g., melodic patterns in English as in [7]). Still, it may be argued that however comprehensive the 
present day didactic materials and inventive the current pronunciation teaching methodologies are, 
they share an important oversight: very few of them appear to take into account the particular 
languages the students may speak as their native tongue. That is to say, despite scarce 
recommendations as to how to teach English pronunciation to speakers of a particular language (cf. 
[6], [8]), material presentation and practice exercises seem to be aimed at foreign speakers per se. 
The analysis of printed matter and audio resources for teaching General American pronunciation 
undertaken by the authors shows that most of the world languages, and among them Slavic 
languages, including Russian, are practically never taken into consideration, and their speakers’ 
learning requirements are neglected.  

The article gives an overview of the contrastive analysis of the English and Russian languages’ 
consonantal systems and shows how the results can be employed in teaching General American 
pronunciation to Russian speakers. The application of the systemic analysis to teaching American 
English vowels and intonation in the Russian classroom is discussed elsewhere. [9].  

3 RESULTS 

3.1 Phonological features of Russian and American English consonants 
The contrastive phonological analysis based on the descriptive phonologies of the two languages 
under consideration [10, 11, 12, 13] shows that the two consonantal systems are mainly built upon the 
same distinctive features, common for most of the languages in the world: place and manner of 
articulation and the share of noise / tone. These features take different values when it comes to 
individual American or Russian phonemes, but systemically they are very similar: there are plosives 
(both stops and affricates), fricatives (with different narrowing shapes) and approximants in both 
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languages, just as there are obstruents and sonorants. No trills are found in standard American 
English, while in Russian forelingual trills /r/ and /r’/ are part of the system. However, this feature does 
not affect teaching methodology much, as it only relates to the two phonemes and it is rather simple 
for Russian speakers to produce the English approximant. 

On the other hand, there are systemic features in American English and Russian that are substantially 
different. One of them is the use of voice. Though both languages employ the vocal cords vibrations 
and their absence to differentiate consonants, Russian voiced and voiceless consonants are strikingly 
different from how the feature of voice is realized in English. The first difference is purely articulatory 
and concerns the voice onset time (VOT). While Russian voiced consonants employ the vocal cords 
vibration well before the release of air (early VOT), in pronouncing American voiced consonants the 
vocal cords start vibrating at the time when the closure is opened, i.e. at the moment of the release. It 
makes Russian and American voiced consonants acoustically different, the Russian ones being kind 
of “more voiced” and more intensive. As to the voiceless phonemes, American consonants are shown 
to be more intensive than similar Russian phonemes, and stops /p/, /t/, /k/ are aspirated in the syllable-
initial position, unlike in Russian, where aspiration usually occurs at the end of a word before a pause. 
Furthermore, there is a world of difference in how the consonants of the two types function in each of 
the languages. Russian voiced consonants alternate with voiceless ones in the pre-pausal word-final 
position and cannot occur at the end of a word before a pause or before voiceless consonants. In 
English, however, weak consonants do occur in the same positions as the strong ones. Moreover, in 
the syllable-final position English fortis and lenis consonants perform an important function: they define 
the duration of the preceding vowel and sonorants. This phenomenon interferes with the notion of 
vowel duration in Russian, where the vowel length largely depends on whether it is stressed or not. 

Another distinctive feature that dramatically sets the two systems apart is palatalization in Russian, 
where there is a phonological opposition between palatalized (“soft”) and velarized (“hard”) 
consonants. Palatalization is known to be a universal contextual phenomenon and is found across 
many languages, English not being an exception. However, English and Russian palatalized 
consonants differ both phonetically (in their articulation and acoustics) and phonologically. One should 
also note that the opposition of “soft” and “hard” consonants in Russian is associated with certain 
phonotactic limitations that restrict the occurrence of “hard” consonants before closed front vowels. 

3.2 Individual phoneme-related differences 
At the next stage of contrastive analysis, it has to be emphasized that one can identify far more 
peculiarities relating to individual parameters of certain phonemes than those concerning systemic 
features that have been discussed above. There are no bilabial approximants among Russian 
consonants, unlike in English where there is a sonorant /w/, neither are there apical-dental fricatives 
like English /θ/ and /ð/, nor the velar sonorant /ŋ/. Furthermore, apical-alveolar articulation is not 
typical of Russian fore-lingual consonants, while it is the specific articulatory feature of American /t/, 
/d/, /s/, /z/, /n/, /l/. Similar Russian consonants do not require the tip of the tongue to be raised against 
the alveolar ridge – in pronouncing Russian /t/, /d/, /s/, /z/, /n/, /l/ and their “soft” counterparts the tip of 
the tongue is placed at the teeth, i. e. these consonants are characterized by dorsal articulation. 

There is no retroflex approximant among Russian phonemes, but there are fore-lingual trills /r/ and /r’/ 
that are not found among English consonants. Instead of a glottal fricative articulation natural for 
English /h/, there are velar fricatives /x/ and /x’/ in Russian. As it has been already said, the two 
languages make use of affricates. However, while both systems have /t͡ ʃ/ (with slight differences in the 
degree of palatalization), there is no /t͡ s/ in English, just as there is no /d͡ʒ/ among Russian phonemes. 

3.3 Allophonic differences 
As at the principally systemic level, there are also certain similarities in the allophonic variation of 
American English and Russian consonant phonemes. They can be mainly accounted for by 
intersegmental coordination found in many languages [14], i. e. contextual variation of phonemes that 
are affected by neighboring segments while realized in certain contexts (e. g., nasal or lateral release 
of stops next to nasal and lateral sonorants, respectively). However, there are marked differences in 
allophonic variation of certain groups of consonants in the two languages. For example, English 
sonorants vary in duration depending on both the left and the right contexts. All sonorants following lax 
vowels are short before strong consonants (e.g., else /ɛls/), and long before weak ones (e.g., tells 
/tɛlz/), while sonorants preceded by tense monophthongs and diphthongs are short. These allophonic 
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phenomena are not intrinsic to Russian where sonorants are not known to vary in duration in a way 
similar to the English ones.  

Another allophonic peculiarity of American English is flapping /t/ in the intervocalic position, or between 
a vowel and such sonorants as /r/, /n/ or /l/. The alveolar flap [ɾ] is produced by tapping the tip of the 
tongue against the alveolar ridge without making a closure like that in /t/ or /d/. This articulation is not 
typical of Russian and may interfere with the voiced / voiceless distinctive feature in this language, as 
[ɾ] can be perceived as a voiced consonant /d/. The event can turn words matter and madder into 
homophones in terms of both production and perception with only the duration of the preceding vowel 
being indicative of the fortis / lenis feature. 

Another outstanding difference relating to the consonantal contextual variation in the languages being 
compared is non-released stops in English. Unlike in Russian, in colloquial English fortis stops are 
often not released in the word final position (that [ðæt̚ ], lap [læp̚]) or before another stop (fact [fæk̚t], 
apt [ap̚t]). They can also be exchanged for a glottal stop [ʔ] in the same positions. This can result in 
Russian learners not being able to tell the difference between such words as stay and state, if the 
latter is pronounced with an unreleased /t/ or a glottal stop, as such pronunciations are utterly foreign 
for Russian speakers. The native speaker of English can rely on the vowel duration to differentiate 
between such pairs of words, but not the Russian learner for whom long and short vowels are 
indicative of stressed and unstressed syllables, respectively. To make things even more difficult for the 
speakers of Russian, English lenis stops are also often implosive at the end of the word, i. e. they can 
be pronounced without an audible release: bead [bid̚], lab [læb̚], etc., so that words like led and let 
may differ only in the duration of the vowels. This, again, goes contrary to the Russian learner’s 
expectations who is used to only voiceless – and fully released – stops in the word-final position. 

3.4 Hierarchy of pronunciation features to teach 
The phonological analysis described above allows for building a hierarchy of English phonetic 
phenomena that are necessary for teaching and learning in the Russian classroom. The suggested 
feature hierarchy is illustrated in Fig.1.  

 
Figure 1. The suggested feature hierarchy for teaching General American consonants 

 to speakers of Russian. 

It is only logical that most attention should be given to the sound events that underlie the systemic 
differences between the two languages. Such distinctive features as voice and palatalization and the 
way they are realized in Russian and American English are the most prominent phenomena that 
contrast the two consonantal systems as they are related practically to their every single element, both 
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phonetically and phonologically. Therefore, while developing teaching materials for all the levels of 
English language acquisition these should be emphasized first and foremost.  

Further, the contrastive analysis makes it possible to range the phonetic differences between L1 and 
L2 according to their phonological value and to choose those that need to be taught at each 
successively higher level of forming phonetic skills. The next step in teaching American pronunciation 
to Russian-English functional bilinguals seems to be a flapped /t/ in the intervocalic position, as well as 
word-final implosive (sometimes glottalized) stops. Ignorance of such phenomena, in most respects, 
does not lead to communicative failures as often as it does in the case of neglecting systemic features 
differences. However, it regularly does so. Besides, their absence in speech contributes to a 
consistent stereotypic Russian accent that is considered inappropriate in certain communicative 
settings or discourse types. It is important to emphasize here that appearance of flaps, glottal stops 
and implosives in English speech is not strictly prescribed by the allophonic or phonotactic rules. 
Admittedly, these optional variants are at present gaining frequency and finding their way from highly 
colloquial into standard (educated) American (and British) speech in most communicative situations 
[15]. But it is the fact that they interfere with the fundamental features of the Russian learner 
phonology that makes them extremely important to study at a rather early stage of English language 
acquisition. Considering the unconventional character of these allophones (cf. realizing a voiced 
consonant as silence), one only has to regret their complete absence from the existing English 
pronunciation course books. 

Purely phonetic (articulatory) differences between Russian and American consonants (like apical-
alveolar and apical-dental articulations in English), as well as other allophonic phenomena (like the 
absence of aspiration in fortis stops after /s/) can be studied later as they do not have any significant 
bearing on communication, although their absence can make one’s speech notably accented.  

3.5 Teaching English consonants to Russian learners 
Turning to the methods of teaching American English pronunciation to Russian students based on the 
contrastive analysis of phonetic systems, it should be emphasized that a learning process must be 
developed on the grounds of a consistent step-by-step algorithm ensuring the following components 
are included: 1) target American phonetic features presentation, including various visual aids and 
diagrams, as well as comparison with similar phonetic events in Russian; 2) exercises aimed at 
training receptive competence, i.e. tasks where a student should compare and contrast certain 
phonetic phenomena; activities allowing for 3) imitation and 4) production of target phonetic 
peculiarities in isolated and limited contexts; 5) tasks aimed at applying target skills in a freer context, 
where certain phonetic features are elicited in a free or partly prompted speech.  

The results of the contrastive analysis and the methodological algorithm discussed above are further 
exemplified with teaching consonants /t/ and /d/, following the stages mentioned above. 

1) The phonological and articulatory description should be carried out with the view of fortis / lenis 
opposition and the varying vowel duration associated with it, as well as the absence of palatalization 
when /t/ and /d/ are followed by front closed vowels, and aspiration in /t/, drawing on an articulatory 
comparison with the Russian similar stops and using a variety of audiovisual aids. However, the extent 
to which this presentation should be detailed depends on the learners’ age, their English skills and 
whether or not the students major in any linguistics-related area. The absence of audible release in 
word-final /t/ and /d/ can be presented in terms of both perception and production. It seems 
reasonable to suggest that its production should be taught to advanced learners, while the perceptual 
aspect should be presented at the next stage to all levels. 

The exercises and activities described further are mainly designed for adult students. Those for young 
learners should be modified according to the young age-related teaching techniques: presumably, 
articulatory descriptions, as well as referring to articulatory peculiarities or correcting mistakes had 
better be avoided. 

2) The exercises to develop comprehension skills should allow students to recognize, compare and 
contrast the target consonants /t/ and /d/ in different contexts. In accordance with the systemic 
approach, Russian learners should be first taught how to differentiate between /t/ and /d/ in the word-
final position where they are usually not released on the grounds of the preceding vowel’s duration. In 
A1 groups, for instance, students can be given task sheets and asked to tick which words they hear in 
each given pair (e. g. led or let, bad or bat, need or neat, etc.) in the recording. More advanced 
learners, in addition to the former task type, can also be offered to choose which phrase the speaker is 
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pronouncing: He led them out or He let them out; We bought a pod or We bought a pot; She gave him 
a pad or She gave him a pat, etc. In B1–B2 groups students may be made to decide if the situation 
discussed takes place in the present or in the past depending on the length of the sonorant in the 
utterance: My parents spend / spent all their money on my presents. 

Similar sets of exercises should be aimed at differentiating between /t/ and /d/ in the syllable-initial 
position with focusing on the aspiration in /t/ and a “weakly” voiced /d/ that can sometimes be taken as 
an unaspirated voiceless consonant by Russian learners. A1–A2 students can be offered to put a 
number next to the words they hear in the order they are pronounced in the recording: teen, dean, 
den, ten, dill, till, die, tie, etc. This exercise may be essential for beginner students, who usually have 
trouble differentiating between English weak consonants and Russian voiceless ones. It should be 
noted that according to a general methodological principle that prescribes teaching from the easiest 
aspects to the hardest ones, the second set of exercises (that with a focus on /t/ and /d/ in the syllable-
initial position) can be taught first in A1–A2 groups. However, the first set of tasks that are concerned 
with important systemic differences between the two languages must be included in the materials for 
all levels anyway.  

As summarizing or revision exercises to check students’ understanding, learners can be given a short 
text where they should (1) find and underline the words with aspirated /t/ (for advanced students a text 
can be designed to include words where /t/ is not aspirated after /s/) or the words where a final 
consonant can be unreleased, (2) listen to the recording of the text and check how the words they 
underlined are pronounced. 

3) Tasks aimed at imitation and production in a limited context should have a special emphasis on: a) 
final position /t/ and /d/ and the preceding vowel’s duration (non-released articulation should be taught 
to higher level students); b) aspiration in /t/ (its absence after /s/ in words like stay, style etc. should be 
taught to higher level learners); c) the position where /t/ and /d/ are followed by front closed vowels; d) 
flapping /t/ in the intervocalic position.  

The tasks on imitation can range from pronouncing isolated words to reading phrases and dialogs. In 
reading isolated words students can be tasked with pronouncing minimal pairs differently: a) debt / 
dead, fad / fat, etc.; b) toe / dough, tea / D, take this steak (absence of aspiration), etc.; c) teen, dean, 
tin, din etc.; d) city, Betty, better, latter / ladder, etc. Phrases may include short sentences like Ted 
deals with debts for elementary students, as well as longer phrases, such as Ted, Matt, Katie and 
Bred decided to take a right turn and dialogs, such as those presented in [6] for more advanced 
learners. Practicing consonants /t/ and /d/ in long phrases and dialogs entails training certain 
suprasegmental aspects of phonetics, such as phrase stress (weak forms and rhythm), breaking and 
linking, melodic patterns etc., which is extremely important in teaching high-level students. In addition, 
more advanced students should be made to practice flapped /t/ not only in longer words, like political, 
grammatical, sabbatical, but also at word boundaries in the context of short texts, such as Put it on the 
desk or Don’t let him down (pronounced with h-dropping). 

Imitation exercises can also include traditional learning activities like reading short poems (especially 
for young learners) or tongue-twisters with the target consonants in the key contexts, e. g., A tutor who 
tooted the flute tutored two tutors to toot. 

4) The production stage is crucial for building the communicative competence. The teacher can elicit 
English /t/ and /d/ in different contexts through Russian-English oral translation: e. g., Тэду 
становится лучше? / Is Ted getting better?; Бетти заправила кровать / Betty made her bed; Я 
дам тебе коляску / I’ll give you a cart, etc. Students can also be offered to answer certain questions 
formulating their response with the help of one of the prompt answers that contain target phonemes:  

a) Where should I take you? a) to see a tiger, b) to Tipperary, c) downtown 
b) You should take me downtown.  

5) Production in a freer context tasks can be exemplified with an activity where students are offered to 
compose stories using a set vocabulary containing the target foreign sounds (Ted, debt, Betty, bad, 
bat, pet, matter, that, better, etc.) and to share them with the group. Learners can also be tasked with 
formulating statements and reading them out in pairs with reacting to the partner’s statements with an 
echo-question as if in surprise or disbelief:  

a) Betty’s pet’s better than Ted’s. 
b) Betty’s pet’s better than Ted’s? No way!  
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Freer context exercises that are aimed at acquiring segmental phenomena will often entail practicing 
certain suprasegmental features, such as enumeration intonation, echo questions etc. 

4 CONCLUSIONS 
The comparative study of the consonantal systems of the English and Russian languages undertaken 
by the authors permits to develop the hierarchy of pronunciation difficulties for learners and to define 
the order in which Russian students are advised to learn and acquire the phonetic material. It suggests 
that, when learning General American consonants, Russian speakers should from the very beginning 
focus on the systemic differences, such as the distinctive feature fortis / lenis as opposed to voiceless / 
voiced and the absence of the soft / hard feature in English. Special attention should be paid to such 
phoneme distribution peculiarity as regular appearance of lenis consonants in word-final position and 
to the long and short allophones of sonorants. Purely articulatory consonantal characteristics, e.g., the 
apical character of /t, d, n, l/, can be studied later as they have hardly any bearing on perception or 
comprehension of English speech. On the other hand, free variant allophones of American stops that 
frequently occur in colloquial communication and have no similar counterparts in the Russian 
consonantal system, e. g., intervocalic flaps or glottal stops and bursts in word-final position, have to 
be introduced to the classroom at the early stages of the phonetic course. 

The systemic approach may be claimed to be more efficient than the traditional way of teaching 
pronunciation as students are supposed to learn about, practice and acquire those phonetic features 
of the foreign language that are conspicuously different from those in their own language and, if 
misinterpreted or neglected, can lead to a communication failure. It can be used for different age 
groups, as well as at different levels (from A1 to C2 in the Common European Framework of 
Reference) and at all stages of phonetic skill acquisition: perception, recognition, contrasting, imitation, 
controlled use, freer practice, etc. 
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Abstract  
The COVID-19 pandemic has seriously disrupted university education process all over the world 
bringing significant changes to the teaching/learning landscape making educators face the new reality 
characterized by shifting from classroom to sudden and forced adoption of remote instruction. This has 
greatly affected the well-being of professors and students alike. The introduction of distance 
teaching/learning has resulted in the necessity of revising the curriculum, modifying the syllabus, and 
developing new materials to satisfy students’ changed needs. Under the circumstances, one of the 
priorities of classroom management is to establish and maintain effective working relationships with the 
students and to create a positive learning environment that is extremely important for protecting 
students’ confidence, relieving study stress and boosting their learning potential. At present, there is a 
long list of free English learning websites apps and social media pages that can be used on computer 
and mobile devices to enliven the learning process, yet the role of in class (either online or offline) 
language games as a teaching strategy has become more important than ever. Being entertaining and 
challenging, including components of beneficial peer competition, games assist enormously in getting 
students involved with the target language through social interaction. While developing specific 
language skills, they also improve team working skills through collaborative learning, increase motivation 
and positively affect students’ academic self-esteem. The paper focuses on specific language games, 
developed by the authors for different methodological purposes. They are mostly aimed at university 
students but may be adapted for other age groups. They are targeted at a range of language skills: from 
pronunciation and spelling to vocabulary and grammar and may be used for different proficiency levels. 
Some are concerned with enhancing professional terminology and upgrading translating skills. Findings 
of the feedback surveys run among the students in the study allow the authors come to the conclusion 
that incorporating language games as supplementary material into the EFL classroom provides students 
with more learning opportunities and has a general positive impact on their learning efficiency. 

Keywords: an EFL curriculum, innovation, language learning games, learning efficiency.  

1 INTRODUCTION  
It is no secret that modern society is increasingly moving towards digitalization – the widespread 
introduction of advanced technologies of the latest generation (information, communication, robotics, 
artificial intelligence, etc.) in all spheres of activity. Moreover, the era of digitalization is now experiencing 
unprecedented flourishing, spurred not least by the coronavirus pandemic, which has required a global 
transition to remote communication. Even such a conservative field as education does not remain 
immune from these processes. As a matter of fact, even before the COVID-2019 pandemic, the global 
EdTech market was showing strong growth, and according to some forecasts, the volume of investment 
in online education was expected to reach $350 billion by 2025. However, according to the investor and 
ardent supporter of EdTech Deborah Quazzo [1] taking into account the new reality, the forecasts should 
be adjusted: in 5 years, the market volume may reach $1 trillion. At the same time, the strength of the 
ongoing changes is so significant that we can talk about the global impact of digitalization on the form 
and content of the educational process.  

Naturally enough, education systems in the vast majority of countries of the world were formed in the 
previous technological conditions, and structurally, functionally and ideologically corresponded to the 
requirements of that time. Therefore, schools have not been ready for the rapid shift to remote learning 
and are still facing really severe problems, including inadequate development of digital infrastructure, 
teachers’ unreadiness and unwillingness for the new reality, etc. Yet, today, a rethinking of the 
accumulated experience of working online allows us to conclude that the main challenge to education, 
which was exacerbated by the pandemic, is connected not with inadequate digital tools, but with 
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educational methods that need to be changed and adapted to the reality of distant interaction. It is 
necessary to move away from the "traditional" educational paradigm in the direction of active and 
experimental learning, learning by doing, gamification, managing the audience's attention in order to 
overcome insufficient level of student involvement in the learning process, their low motivation and rapid 
fatigability which are characteristic of distance learning. In this situation, in the authors’ opinion, one of 
the most effective approaches to online teaching/learning process can be incorporating games in the 
broadest sense of the term. We agree with the researchers who emphasize the serious potential of the 
game in the context of distance learning [2, 3, 4]. They are absolutely right to claim that the generation 
of "digital natives is used to perceiving information very quickly, they like to do several things at the 
same time and prefer the visual representation of information to its text presentation.  They are also 
used to receiving instant feedback and constant encouragement in the form of awards and prefer games 
rather than "serious" learning [5]. Besides, gamification is now actively used to increase the level of 
motivation and involvement of students in the educational process, which thereby becomes more 
exciting and interesting [6]. According to G. Zickermann and K. Cunningham, games based on the three 
main components (pleasure, rewards and time) become one of the most influential educational tools. 
No doubt, games are able to motivate people to take certain actions without compulsion in situations 
where they do not always know how much they want to perform them [7]. The game is a sphere of self-
expression, self-determination, self-verification, self-realization. As noted by K. Werbach and D. Hunter, 
"our brains require problem solving, feedback, and much more of what games give us. Study after study 
shows that games activate the dopamine system of the brain, which is associated with pleasure" [8]. It 
is also worth noting that, according to L. Vygotsky, the game leads to human development [9]. The 
developing value of the game is inherent in its very nature because the game always implies emotions, 
and where there is emotion, there is activity, attention and imagination as well as thinking. In addition, 
the competitive aspect that underlies almost all games helps students to mobilise their mental abilities 
to the maximum. In addition, positive emotions and experiences relieve the feeling of fatigue [10] or fear 
and unrest, which should make games really welcome in the classroom in the times of lockdowns, 
quarantines, social distancing because of the COVID-2019 threat [11]. It becomes clear, therefore, why 
the game becomes an adequate answer to the problems associated with distance learning.   

Despite the long list of language games available with the touch of a button at various English learning 
websites apps and social media pages [12, 13] that can be used by foreign language students in their 
independent learning, classroom language games as a teaching strategy continues to be relevant and 
important.  Being entertaining, enjoyable, and gripping but challenging realistic tasks with components 
of beneficial peer competition, games assist enormously in getting students involved with the target 
language through social interaction, which is much more than just doing home assignments or learning 
things by heart [14, 15, 16]. While developing specific language skills, students can also enhance their 
team player skills through cooperative learning, that allows greater amounts of content to be studied 
and shared by students in a group, greatly contribute to students’ motivation and positively affects their 
academic self-concept. 

2 METHODOLOGY 
Methodological studies have produced new educational models based on game technologies, such as, 
for example, "edutainment" (learning through entertainment), "gamification" (the use of game mechanics 
and elements in a non-game context), "serious games" (video games in which the main goal is not 
entertainment), "games for learning" (games that are directly developed for learning purposes or have 
a secondary educational value)," game-based learning " (an approach to learning based on the game), 
etc. These technologies allow the teacher to take into account the peculiarities of students' perception 
and preferences in information processing (quick access to information, variability of its use, interactivity, 
visual presentation of information), their interests (adaptive, individual educational trajectories), as well 
as to effectively build teacher-student communication networks (mechanisms for quick feedback and 
intra-group communication) and to increase students’ motivation.  

In fact, game activities have gained a special place in foreign language teaching. Games are used as 
independent or supplementary technologies for mastering concepts, topics, etc., as elements of a more 
extensive technology, as a framework of a lesson or its fragment (introduction, explanation, 
consolidation, drilling, control), etc. However, following M. Stronin, the authors consider the game in a 
foreign language class to be a situational variant exercise which makes it possible to introduce / practice 
/ drill a speech pattern in conditions that are close to real speech communication, with its inherent signs 
of emotional intensity and purposefulness of a speech utterance [17].  
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In their work on the language games for the English language classroom at the university level (both for 
English majors and for ESP students) the authors took the following steps: 

1 They carried out 40 interviews with university foreign language teachers in order to learn what 
they know about games in teaching languages and how ready they are to use them in their work.   
The survey shows that 11 % of them are of the opinion that learning a foreign language is hard 
work and playing games in the classroom is just a waste of time and effort. However, 86 % of the 
respondents find games important teaching tools that should be systematically used in the 
teaching/learning process. With that being said, almost 77 % of the respondents admit that they 
do not know basic principles of game application to teaching and cannot name their types, while 
20 % claim to be acquainted with the basic theoretical provisions. All those who are ready to 
employ games in their FL classrooms admitted to experiencing difficulties in finding suitable 
practical examples to use. Thus, teachers need practical materials and recommendations. 

2 They designed various types of language games or borrowed and adapted those found in 
methodological literature for the courses they teach: General English, English for Specific 
Purposes, English – Russian Translation, English Pronunciation Practice.  
The games developed are not restricted to any single type and may be shown to fulfil, to a higher 
or a lower degree, all the functions ascribed to the methodology:  
o training function (the game develops foreign language skills and abilities); 
o educational function (the game develops a sense of mutual support); 
o entertaining function (the game helps to create cheerful, comfortable, and warm atmosphere 

in the classroom); 
o communicating function (the game brings students together and helps them interact in a 

foreign language); 
o relaxing function (the game helps to relieve the students’ emotional stress); 
o psychological function (the game contributes to the psychocorrecting of various manifestations 

of personality in game models); 
o developing function (the game develops students' personal qualities) [18].  
As there are various classifications of educational games, the activities described in the article 
may be characterized in different ways. For instance, some of them are subject-based, others are 
concerned exclusively with language form; imitation games go side by side with storyline ones, 
some can engage a whole class, or small groups and pairs of students. If the classification 
proposed in [19, 20] is accepted, and the educational games are seen as preparatory, or 
contributing to the formation of language skills (grammar, lexical, phonetic and spelling games), 
and creative, or promoting further development of speech skills and abilities, the ones designed 
by the authors mostly fall into the former category. 

3 To analyse the effectiveness of the language games developed, the authors regularly used them 
in class alongside with the traditional teaching materials and evaluated the outcomes. 
At the end of each course the students’ knowledge of the material studied was tested and they 
were asked to fill in a questionnaire about the effectiveness of games as a learning tool, as well 
as about their feelings and emotions concerning a particular technique. As a rule, after the lessons 
where the games methodology was implemented, students demonstrated better material 
acquisition, experienced satisfaction, were emotionally uplifted and ready to work further. 

3 RESULTS 

3.1 Pronunciation games 
English phonetics is traditionally taught to English majors, and rather extensively at that. In Russian 
higher educational institutions, they are usually supposed to attend an intensive introductory phonetics 
course and then weekly pronunciation practice for at least an academic year; such courses as Functional 
Stylistics of the English Language or Translation and Interpreting, too, have phonetic sections. The 
authors are ardent believers in the importance of pronunciation in building foreign language 
communicative competence and consequently insist on inclusion of phonetic elements into General 
English and English for Specific Purposes classrooms for non-language majors [21]. The games 
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described below may be recommended for students at all levels of English language acquisition, 
depending on their individual learning needs. 
As English is notorious for its seemingly unpredictable spelling of individual words, one of the first 
phonetic challenges learners encounter is the complex correspondence between spelling and 
pronunciation and the necessity to learn reading rules. To make them aware of the fact that letters in 
words are not sounded as in the alphabet, students may be offered the game How do we Go from X to 
Y? based on getting from one word to another by changing one element in its form. This particular 
language game is known practically in all European cultures. Traditionally, it is played by substituting, 
adding or deleting a letter, like in the series borrowed from one of the books by John Updike: live – love 
– dove - dive – die. In the phonetic variant of the game students have to get from X to Y by substituting, 
adding or deleting a phoneme. For example, if the question is How do we go from MOUSE to CAT?, the 
answers may be MOUSE /maʊs/ - MACE /meɪs/ - CASE /keɪs/ - COURSE /kɔ:s/ - CAUGHT  /kɔ:t/ - 
CAT /kæt/, or MOUSE /maʊs/ – MASS /mæs/ – MAT /mæt/– CAT /kæt/. The student who does the task 
faster and with fewer steps, wins. 

Another traditional language game that can be easily modified to become a phonetic activity is My Uncle 
Went to London. In a group of players, the first person says My Uncle Went to London and Bought…. 
completing the utterance with a word from the list composed by the teacher and presented to the group 
on the whiteboard, handout or screen. The next player has to repeat everything that has been said in 
the correct order and add his own item from the list. The player who produces the longest sentence 
without mistakes is the winner. There can be two phonetic points of interest in the activity: the sounds 
to be drilled and the intonation contour typically used for enumeration, or lists (the Low Rising tone in 
standard British pronunciation) to be practiced. For General English students the objective of the game 
may be quite simple: to drill a certain sound that is absent from the phonetic system of the students’ 
native tongue, e.g., /ŋ/ for speakers of Russian. Then they are to choose words from the list containing 
such lexical items as soft drinks, song book, gold ring, hangers, long scarf, ping pong ball, etc. For 
English majors the task may be made rather challenging, if they are asked to produce both the correct 
intonation and contrasting vowels that Russian speakers usually have problems with. E.g., the contrast 
between /æ/, /ɒ/ and /ʌ/ can be practiced if the list of the Uncle’s purchases contains such phrases as 
copper African bangles, a hundred packs of custard, a dozen flower pots, etc. Certain accentual models 
can be drilled this way, too, e.g., that of English compound nouns that Russians tend to mispronounce 
putting the primary stress on the second component, as in their native language. In this case, the list 
should be comprised of such lexical items as keyboard, dishwasher, i-Pad, memory stick, earphones, 
peanut butter, etc.  

Doing crosswords or travelling through a maze have been successfully used by methodologists and 
teachers for teaching vocabulary and pronunciation alike [22, 23]. The maze suggested in Fig. 1 (and 
many others similar to it) is designed to practice the variation in vowel duration, one of the most difficult 
features for Russian learners.  

read drove strike find taught 

catch mean fly put fight 

run shout close pick care 

wear break came had fall 

write cut ring speak bore 
Figure 1. Maze to travel from READ to BORE and from WRITE to TAUGHT. 

The students are asked to go through it from READ to BORE and from WRITE to TAUGHT moving only 
to the adjacent cell vertically or horizontally, and only if the duration of vowels in the words are the same: 
long for read, drove, mean, fly, close (v.), came, had, fall, bore, and short for write, cut, break, shout, 
close (adj.), pick, put, fight, taught. The lexis in the maze may be easily changed to suit the topic 
discussed or the text analyzed or even the grammar studied at a particular lesson. 

The duration of sonorants /l, n, m/ in the Present and Past Simple tense verb forms can be practiced in 
a guessing game with the students listening to the first half of the sentence and deciding how to finish it 
depending on whether the sonorant is long (preceding a voiced lenis stop in the Present tense) or short 
(before a voiceless fortis stop in the Past tense), e.g.: 
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They BUILD / BUILT schools  every summer / last summer.  
The secretaries SEND / SENT out the agenda in the morning / yesterday. 
 My parents SPEND / SPENT all their money  on food / on my present. 

The most difficult part of pronunciation training, namely the intonation practice for advanced English 
majors, can be organized in a game format, too. After detailed explanations and comparisons, dictations 
and imitation drills, controlled production exercises and tests, students may be asked to participate in a 
game activity whose aim is to make them produce a particular intonation contour in a natural 
environment and in a fun situation. One way to do that is this. The class is divided into small groups (or 
pairs) that are going to play against one another. The teacher then presents them with only the beginning 
and the end of a story that do not quite match, e.g., “On a dark night at a lonely station a man boarded 
a train. When he entered the compartment there was only one other passenger, a woman sitting by the 
window. She took her glove off. … When the train arrived at its destination the man was arrested by the 
police, but later they had to let him go”. The groups have to come up with Yes/No questions that may 
lead them to understanding of what happened on the train, why the police were involved and why the 
man was eventually released from custody. They take turns asking them. The teacher is supposed to 
answer the students’ questions only if they are correct grammatically and are uttered with the intonation 
typical for general questions. If the spokesman for a group makes a mistake, they may be given a chance 
to correct it or lose the turn. The group that is ready to tell the whole story after fewer questions wins.  

Game activities in a phonetic class do not only supply entertainment and serve particular learning 
objectives, they also create – and keep up – the awareness of differences between the sound forms of 
the native and the foreign languages. Therefore, they may be recommended for regular use in any FL 
classroom.  

3.2 Grammar games 

3.2.1 Games on Articles 
A “grammar game” is basically any technique for memorising or practising a particular aspect of a target 
language grammar – be it verb conjugations, degrees of comparison of adjectives, mood, sentence 
structure, or any other intimidating and challenging aspect of the foreign language your students are 
learning. Grammar games increase learners’ proficiency, providing them with an opportunity to drill and 
practice grammatical rules and forms communicatively making the whole process a bit more fun. One 
of such creative resource books is “The Anti-grammar Grammar Book” which focuses on the main verb 
tenses of English [24]. Though the authors find some of the games presented in the book quite time 
consuming for regular class use, it was this book that equipped them with some ideas for the games 
described in the paper. 

The correct use of articles in English is one of the key indicators of foreign language speaker 
competence. The English article system presents a lot of trouble for non-native speakers of English, 
particularly when they (as is the case with Russians) do not have an equivalent structure in their first 
language. To help students to master this grammar category the authors suggest practising them 
through a quiz, a tool that is becoming increasingly common, especially in online education. As one of 
several possible options, the authors suggest a quiz on the use of articles in geographical names. To 
play this game, arrange your students into two groups. Give each group a copy of about 15 questions 
on world geography, the answers to which require using the / zero article with certain place names. The 
group that gets more correct answers wins. All incorrect answers given by each group can afterwards 
be corrected and commented on by the teacher. Here are some possible options for the questions: 

1 What European country has borders with Germany and Belgium? The Netherlands. 
2 What city does Holland’s government sit in? The Hague. 
3 What is the highest mountain range in the world? The Himalayas. 
4 What is the tallest mountain peak of this range? Everest.  
5 What is the major thoroughfare in the City of Westminster? The Strand. 

3.2.2 Word-Formation Games 
The awareness of the English word-formation mechanisms is a necessity for every EFL learner. The 
game of filling in a gapped table with a family of words (a number of blank boxes depending on the 
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aim of the task and the students’ expertise) can be one of the possibilities. The purpose of the game 
given below is to learn/revise word formation suffixes, and the example is presented in Table 1. 

Table 1. Word Formation. 

VERBS NOUN ADJECTIVE ADVERB 

defend defense, defendant (defensive) (defensively) 

(nationalize) nation (national) nationally 

neglect (negligence) (negligible, negligent) negligibly 

Students can also be asked to form nouns by adding appropriate suffixes to verbs (propose, try, able, 
accept, agree, etc.) and making other necessary changes (like proposal, trial, ability, acceptance, 
agreement) or giving them a certain prefix (like unable, unacceptable, disagree). The group or individual 
with more words on their lists, wins. 

3.3 Vocabulary games 

3.3.1 Synonyms and Antonyms 
To achieve a certain fluency in English it is crucial for students to enhance their vocabulary. Thus, to 
learn a word appropriately, students must get familiar with both its synonyms and antonyms before using 
it in sentences. Ability of finding words with similar meanings that can be used in place of a frequently 
used word or hackneyed phrase provides students with more ways to express their idea. To make this 
process a bit more fun, the authors recommend playing games with some basic well-known words that 
students use too often, i. e. interesting, important, large and the like.  

Students can be divided into groups and asked to find as many synonyms of beautiful as they can out 
of the 22 words hidden in the grid within a certain time limit (the answers come in coloured cells):  

m a g n i f i c e n t i n y d 
a d r i n g o r g e o u s o e 
r o e c a o m n w o k e s r l 
v r a e m d i v o i d f t r i 
e a t g a l o v e l y e u k g 
l b s z z a c h a r m i n g h 
o l m z i c o r d o w e n d f 
u e a e n e s t s s e i i g u 
s d s t g g q e u u h d n l l 
w o h e n q w o l s n r g o y 
a d i v x a l b i e l i t r o 
f i n e  u n v l o t b i i m 
t q g n b i a p r e t t y o o 
z a u a f r s j a c k s o u c 
t r f a s c i n a t i n g s k 

Figure 2. Synonyms for ‘beautiful’. 

The group that manages to identify more words, wins. If there are any unidentified words left, the teacher 
helps with them. For better memorisng the teacher can ask the students to construct sentences with this 
list of words as homework.   

Alternatively, students can compete in groups or individually in writing down as many synonyms or 
antonyms for a certain word or words as possible. For lower proficiency level learners, it is advisable to 
play time-tested letter games and be engaged, in pairs or in small groups, in writing down as many 
words as they can starting with a certain letter or on a certain topic, for example, music, computer 
science, arts, etc. The individual or team with more items on the list at the end of the allotted time, wins.  

There is also a so-called word chain game the teacher can easily revert to: the teacher says a word and 
members of two groups in turn are to supply another word that begins with the letter that the previous 
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item ended with. During the game, in accordance with the lesson objectives, the teacher had better 
restrict the vocabulary to a certain topic or category. 

3.3.2 Anagrams 
Anagrams, being a popular recreational activity in many countries in a variety of forms (game shows, 
board games, language puzzles, etc.) and having a long glorious history in the world culture, can also 
be a smart and entertaining teaching tool, especially with the use of a computer-generated anagram 
animation.  Students’ experience in this kind of language game can vary considerably, but their 
entertaining challenge is priceless for learning new lexis and its spelling. The teacher can devise a 
variety of anagram games, one of the options is as follows:  

Students can be asked to rearrange the following letters: (1) DERNAG, 2) RLCELA, 3) CHENTIK, 4) 
YLOCBNA, 5) BOMTHARO into the names of parts of a house and write them in the boxes and then 
work out the missing key word in the sentence English lessons are ……..!   

 
*      

 
     * 

 
     *  

 
 *      

 
  *      

Figure 3. Anagrams. 

The answers to the task are: GARDEN, CELLAR, KITCHEN, BALCONY, BATHROOM, and the key 
sentences read as English lessons are GREAT!  

It is noteworthy that vocabulary used in anagram games should suit the learners’ proficiency level and 
the topics studied, e.g., ESP students may get to rearrange terms frequently occurring in their sphere of 
expertise, while English majors can be asked to reassemble words found in Shakespeare’s plays. 

3.3.3 Idioms, Proverbs and Colloquialisms 
English language students can often encounter idioms reading literary texts and watching TV shows 
and movies. Idioms are difficult to understand (not to mention to translate into another language) 
because they are phrases or sentences with culturally pregnant meanings. To perfect their speaking 
skills, learners need to become confident in using idioms and knowing the difference between breaking 
a leg and pulling someone’s leg and between a different kettle of fish and there's plenty of fish in the 
sea. The same also applies to set phrases (e.g., to go Dutch) colloquialisms (e.g., to make waves), 
proverbs (e.g., curiosity killed the cat, no herb will cure love) and slang expressions (e.g., cheesy, a 
whiz, to pig out) as well as common metaphors (e.g., sea of ghosts, night owl, light of my life, etc.); 
similes (e.g., as white as a sheet, as quiet as a mouse, as blind as a bat, etc.); or hyperbole (e.g., this 
bag weighs a ton). It is not an easy task at all to achieve a good command of any of them as it means 
memorising thousands of expressions many of which could be completely different from what a person 
may have in their native language. To gain better knowledge of these expressions the students can be 
engaged in playing various linguistic games. 

When organising games on idiomatic expressions the teacher can arrange students into two groups and 
give each student a copy of about 15 jumbled English proverbs (a different set for each group) and ask 
them to rearrange them to make meaningful sentences within a certain time limit, as is shown further:  

drink/you/so/must/brew/as/you - as you brew, so must you drink = you/sow/as/so /you/reap/ shall 
- as you sow, so shall you reap; 
a/feather/flock/birds/together/of - birds of a feather flock together = own/the/recognise/ his/ devil 
- the devil recognises his own 
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Each group gets a point for guessing each correct idiom; a mistake wins a point for the other team. To 
continue with the second part of the game, all mistakes should be corrected. For the purpose, the teams 
can exchange their copies. If the other team manages to make corrections, it gets a point. The rest of 
the proverbs are corrected by the teacher. Then each team takes turns in reading out a proverb and the 
students from the other team are to respond with a proverb of the same meaning from their list. For each 
correct response, the team gets a point.  

Alternatively, students can be arranged into three groups, when groups A and B receive copies of 15 
jumbled English proverbs and group C will get a copy of the proverbs with the same meaning in their 
native language. When students from group A read out their reconstructed proverb, students from group 
B respond with their proverb of a similar meaning and students from group C are supposed to give the 
correct meaning of the proverb or/and their native equivalent of this proverb. For each correct answer a 
team gets a point, if it makes a mistake the turn goes to the next team. If any of the teams gives a wrong 
answer, the other may correct the mistake and get a point for that. Playing this game students will be 
able to memorise these proverbs in a quick and easy way. 

The same can be done with such idioms as: a) to cost a fortune, to pay through the nose, to cost arm 
and leg, to be a rip-off – “pay much more than a fair price”; b) to remain on a knife edge, hang by a 
thread, to be on thin ice – “to be in a very dangerous situation or state”; c) to have plenty on one’s plate, 
to be up to ears with something, to be busy as bee – “to be too overwhelmed to absorb or deal with 
something”, etc. Students either can respond with an appropriate idiom with the same meaning written 
on their cards or react with an alternative idiom without any suggested clue.  

For yet another game, students are to be arranged into two or three teams and given a list of gapped 
idioms to be completed with items from a certain class of words (animals, body parts, food, etc.) by the 
other team. The groups read out their idioms in turns and the other group come up with the correct word 
completing the idiom, e.g.: I am as blind as a ….. (BAT). Having to do excessive homework is such a 
pain in the ….. (NECK). At last our work is bearing ….. (FRUIT).  

As in the games described above, students get a point for a correct answer and in case of a mistake the 
other team gets a point. When all attempts have been used by the game participants, the students may 
be given an opportunity to correct mistakes made by the other group so as to get more points. The 
incomplete idioms should be provided by the teacher with the explanation of their meanings. 

3.3.4 Abbreviations, Initials and Acronyms 
If the students’ major is translating and interpreting they can be treated with abbreviation decoding game. 
To make it more specific, the teacher can group these forms of a word or phrase according to their 
sphere of usage. For example, the students can be asked to decode some popular texting abbreviations: 
FYI – For Your Information, TBH – to be honest, ADN: any day now, AFAIK - as far as I know, BFN - 
bye for now, HAND - have a nice day, LOL - laughing out loud, NM - never mind, etc. To play this game, 
two groups of students can be given a list of 10-15 abbreviations and asked to decode them within a 
certain time limit. The group that gets more points for correct answers, wins. 

3.4 Games to Improve Translating Skills 
There are various ways to improve translating skills. For example, students can be arranged in two 
groups, each being given a different list of 10-15 words (parts of body, animals, food, colours, etc.) or 
and asked to think of proverbs, idioms, or similes with them. Then each group in turn can read their 
proverbs out for the other to give an equivalent proverb, idiom or simile in their native language. Students 
get points for both correctly composed idioms or proverbs and for giving the correct equivalent in their 
native language. The group with more points wins. 

Similar games can be used for mastering colours which is a difficult task in a native language, not to 
mention their rendering into a foreign one. In this case you arrange students in three groups and give 
them cards with colours in English (to one group), in their native language (to the second one) and 
descriptions of each colour either in English or in their native language so that they match them correctly. 
This game can be played when the students have already learned all basic colours and to improve their 
vocabulary are learning sophisticated shades of colours. Later a modification of this game can be played 
with two groups given cards with 15 different colours in English to translate them correctly into their first 
language, e.g., butter-scotch “an orangish-brown shade” (rus. карамельный, цвет жженого сахара), 
cerise “a light clear red colour" (rus. вишневый), charcoal “a color that is a representation of the dark 
gray color of burned wood” (rus. цвет мокрого асфальта) and many others.  
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4 CONCLUSIONS 
Every ESL teacher is constantly looking for new activities and tools that may assist them in teaching 
their students more effectively and in the shortest period of time. There are dozens of terrific ways to 
learn a foreign language using media such as watching movies, listening to music, various podcasts or 
just reading foreign magazines, newspapers or fiction. However, most people would probably agree that 
such a time-tested activity as playing games is definitely by far one of the best ways to learn a new 
language. This method seems to be appropriate for and equally enjoyed by learners of all ages. Games 
are also helpful because can be practiced in competitive groups, which leads to earning foreign 
pronunciation, grammar, words, and idioms in no-stress learning environment leaving no chances for 
pressure and anxiety to impair students’ ability to learn.  

Most language games are kind of brain games targeted at exercising cognitive skills. Playing these 
games is not only a fun and effective way to enrich one’s understanding of a foreign language but also 
an excellent opportunity to boost and strengthen one’s memory. 

The authors hope that at least some of the games presented in this article would be useful English 
learning tools both for in-class and online learning and students would find the activities entertaining and 
would grasp new information quicker and retain what they have learnt more efficiently. 
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Abstract 
The paper focuses on the Exemplary Leadership Practices in teachers at Slovak primary and 
secondary schools. Our aim was to explore whether there is a relation between the teachers´ 
leadership practices (behaviours) in the sense of transformational leadership and their age, the length 
of their teaching experience, or the length of their managerial experience. Our sample consisted of 
191 teachers from various Slovak schools. In order to gather the data, we applied the Slovak mutation 
of the Leadership Practices Inventory (LPI) by James M. Kouzes and Barry Z. Posner. Analysed data 
are a part of the dataset investigated by the research team within the project APVV 17-0557 
Psychological Approach to Creation, Implementation, and Verification of Educational Leader´s 
Competence Model Development at the Faculty of Education at the University of Matej Bel (Slovakia). 
The data suggested a moderate relationship between the leadership practices and the age. The 
strongest relationship was shown in the first subscale of LPI – Model the Way (r = 0.353; Sig. = 
0,000). In the other subscales, we revealed only a weak or very weak positive relation between 
leadership behaviour and the teachers´ age. The data evidenced a stronger relation between 
leadership behaviour and the length of teaching experience; the moderately strong correlation was 
significant in the first subscale Model the Way (r = 0.382; Sig. = 0,000) and in the subscale Enable 
Others to Act (r = 0.308; Sig. = 0,000). Further, we found a weak positive relation on the significance 
level 0.01 between the other LPI subscales and the teaching experience of our respondents. However, 
the data suggested a very weak relationship between the leadership practices and the length of 
managerial experience. The relation was significant only in two subscales: Model the Way (rs = 0.183; 
Sig. = 0,011; significance level 0,05), Inspire the Vision (rs = 0,155; Sig. = 0,032; significance level 
0,05). Until now, leadership skills in Slovak teachers have only been minimally examined, and given 
the current educational trends, more attention needs to be paid to them. 

Keywords: exemplary leadership, teacher, age, experience. 

1 INTRODUCTION 
„Leadership is not a place, it’s not a gene, and it’s not a secret code that can’t be deciphered by 
ordinary people. The truth is that leadership is an observable set of skills and abilities ... And any skill 
can be strengthened, honed, and enhanced, given the motivation and desire, the practice and 
feedback, and the role models and coaching.“ [1, p. 386] 
Currently, teacher leadership is one of the most frequent topics in education. Research focuses on 
various leadership types or styles in schools, such as complex leadership, discretionary and power 
leadership, distributed leadership, participatory leadership, situational leadership, spiritual, system-
oriented, task-oriented leadership, inclusive leadership, transactional leadership, and the like. One of 
the very persistent and popular approaches is the transformational leadership, a concept introduced 
by McGregor Burns as early as 1978, further developed by M. Bass, and which is currently closely 
related to the Exemplary Leadership®. A transformational leader transforms his followers by 
transforming their needs and values, as well as their expectations and personal growth, which is 
associated with extending their own interests and achieving a vision of the entire organization / school 
[2, p. 591]. The transformational leader is able to motivate his followers to overcome their own 
intentions, accepts and requires challenge, has high expectations, and leads the followers to develop 
their own potential as leaders and to meet their specific individual needs. [3] The Model of Exemplary 
Leadership®, formed by the authors Kouzes & Posner, is characterized by five fundamental behaviour 
practices: Model the Way, Inspire a Shared Vision, Challenge the Process, Enable Others to Act, and 
Encourage the Heart [4]. The Exemplary Leadership manifests itself in leaders no matter what field 
they work in, and therefore it can also be applied to teachers. 

The competencies of a teacher-leader appear in various models of standards in different countries 
over the world (The ISLLC Leadership Standards, 2011; Standards Based Teacher Leadership – 
SBTL, 2014; Professional Standards for Educational Leaders – PSEL, 2015; Teacher Leader Model 
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standards, etc. A teacher is expected to behave like a leader, to have qualities and competencies of a 
leader. A quantum of research was conducted to clarify whether it is possible to improve these 
qualities with practice, and what they depend on. We focused on the length of pedagogical practice, 
and on some other indicators. Existing research was linked mainly to school principals. However, we 
consider it relevant to out topic, as school principals also work as teachers, even though they teach 
fewer hours. In addition, before becoming a principal or school manager, they often work as teachers. 
It is questionable, whether leadership behaviour is the same in both positions or it does change 
whenever an individual enters the new position. Several studies show that leadership behaviour is not 
dependent on demographic indicators, i.e. it is not affected by the age, gender, or family status [5]. For 
example, in Thai managers, M. Kaewaram (1998) documented that there is no link between 
leadership behaviour and age, work experience, or education [6]. Another research about school 
principals in Tennessee has shown that there is no statistically significant correlation between the age 
and the principals' leadership practice [7, p. 68]. This would mean that the teacher / principal does not 
improve his / her leadership behaviour with age. To some extent, it supports Posner's claim that 
„careful review of the data also shows that the rank order use of the five leadership practices did not 
vary across leaders or observers, males or females, ethnic groups, school setting, or experience as a 
leader” [8, p. 29] 

However, the pedagogical community is dominated by the belief that leadership skills can be 
developed, as is documented not only by the authors of exemplary leadership concept, but also by a 
quantum of graduates who attend study programs that focus on training leaders in education, on 
mastering leadership skills and competencies, and on influencing leadership behaviour. Posner (2014) 
found in his research that “the leadership experience level of students accounted for variances in how 
often the five leadership practices were used. The more that students reported having opportunities to 
“be a leader” or opportunities to “develop their leadership skills” the more frequently they reported 
using each of the five leadership practices” [8, p. 29]. 

In contrast to research confirming the positive effect of students' leadership experiences on their 
leadership skills, Alger revealed a negative relationship between the length of teachers' practice and 
their leadership behaviour: “Teacher leaders who reported the highest levels of transformational 
leadership behaviours were more likely to have higher levels of education but lower levels of teaching 
experience”. [9, p. 6]  

Another research concluded, that “age, gender, job position, job tenure and academic qualification had 
no significant relationship on clinical leadership.” [10, p. 5] 

More discrepancies are pointed out by Posner (2014), one of the authors of the inventory measuring 
leadership behaviour, who cites that “previous studies have been inconclusive regarding the impact of 
experience (either in terms of positions held or classes completed) on how students behave as 
leaders (Bowers, 2012)”. [8, p. 22] 

Given the diversity of research results, we decided to explore whether there is a relation between 
Slovak teachers´ leadership practices (behaviours) in the sense of transformational leadership and 
their age, the length of their teaching experience, or the length of their managerial experience. We 
have therefore formulated three hypotheses: 

• H1: There is a correlation between teachers´ leadership behaviour and their age. 
• H2: There is a correlation between teacher's leadership behaviour and the length of their 

teaching experience. 

• H3: There is a correlation between teacher's leadership behaviour and the length of their 
experience in a leadership position. 

2 METHODOLOGY 
We have chosen a quantitative approach for our research. We investigated the leadership behaviour 
of teachers in Slovak schools, using both comparative and correlational research design. We used 
both descriptive and inferential statistics for data processing. 

In order to investigate the teachers´ leadership behaviour, we asked the primary and secondary 
schools principals in various regions of Slovakia to distribute the questionnaire (with accordance to our 
instructions) to their teachers during the meeting and to fill in the tool. Thus, we obtained 204 
responses, of which we analysed 191 (13 subjects were excluded from the sample due to insufficient 
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data). We used the Slovak version of Leadership Practices Inventory® (LPI) by James M. Kouzes and 
Barry Z. Posner to collect the data. LPI enables a researcher to find out what practices of Exemplary 
Leadership the subject uses, and to what extent. The authors described 5 Practices of Exemplary 
Leadership: Modelling the Way (MOD), Inspiring a Shared Vision (INS), Challenging the Process 
(CHAL), Enabling Others to Act (ENA), and Encouraging the Heart (ENC). [5] We verified the reliability 
using a Cronbach's coefficient alpha and concluded that all subscales were reliable (MOD α = 0.712; 
INS α = 0.795; CHAL α = 0.811; ENA α = 0.726; ENC α = 0.703). 

Our data were a part of the dataset investigated within the project APVV 17-0557 Psychological 
Approach to Creation, Implementation, and Verification of Educational Leader´s Competence Model 
Development at the Faculty of Education at the University of Matej Bel (Slovakia). The data collection 
took place from October 2019 to February 2020. No compensation was provided for participants in our 
research. Every information we collected in order to conduct the research will remain confidential. 

In order to test our hypotheses about the existence of correlations between leadership behaviours and 
other characteristics, we used the IBM SPSS version 20. We stated H0: There is no correlation 
between leadership behaviours and each of the above-mentioned characteristics (age, length of 
teaching experience, and length of managerial experience), i.e. H0: r = 0 for each of our three 
hypotheses.  

3 RESULTS 
Our research sample consisted of 191 respondents, of which 56 were men (29.3%) and 135 women 
(70.7%). Half of the teachers (92) worked in primary schools and the other half (92) in secondary 
schools. The age of teachers ranged from 19 to 66 years, with a mean age of 38.9 years and a 
standard deviation of 11,892. Teachers had 0 to 43 years of teaching experience - an average of 
14.22 years and a standard deviation of 10,951.  

Table 1 shows the descriptive statistics of the age, the length of teaching experience and the raw 
score in individual subtests of the LPI inventory in our sample. Considering the experience with 
managerial work, we divided teachers into 4 groups: with no managerial experience (128 teachers), up 
to 5 years (37 teachers), 6-10 years (17 teachers) and more than 10 years (9 teachers). The largest 
group consisted of teachers with no practical managerial experience as either director, vice-director, 
assistant principal, head of the department, etc. 

The score achieved in the five dimensions of the LPI indicates that teachers demonstrated most the 
practices Enable Others to Act and Encourage the Heart, slightly less Model the Way. According to 
their self-reflection, Slovak teachers applied less often the practice Challenge the Process and at least 
Inspire a Shared Vision. 

Table 1. Descriptive statistics of the sample. 

 Age Teaching 
experience MOD INS CHAL ENA ENC 

Mean 38,90 14,22 48,39 42,73 44,05 49,47 49,45 

Median 39,00 12,00 49,00 43,00 45,00 50,00 50,00 

Mode 43a 1 48 39a 51 46 46a 

Minimum 19 0 23 13 16 24 21 

Maximum 66 43 60 59 60 60 60 

SD 11,892 10,951 6,861 9,031 8,823 6,764 6,960 

Skewness ,170 ,649 -,654 -,453 -,650 -,559 -,879 

SE of Skewness ,176 ,176 ,176 ,176 ,176 ,176 ,176 

Kurtosis -,829 -,474 ,466 -,079 ,197 ,153 1,098 

SE of Kurtosis ,350 ,350 ,350 ,350 ,350 ,350 ,350 

a. Multiple modes exist. The smallest value is shown; SE - Standard Error; SD - Standard Deviation 
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3.1 The Relation between the Teachers´ Leadership Behaviour and Their Age   
The data suggest a moderate relationship between leadership behaviour and teachers´ age. We 
showed the strongest relationship in the first subscale Model the Way (r = 0.353; rs = 0.374; Sig. = 
0,000), which is also shown by the scatter plot (Figure 1). In the subscales Enable Others to Act (r = 
0,266; rs = 0,278; Sig. = 0,000) and Encourage the Heart (r = 0.251, Sig. = 0.000; rs = 0.235; Sig. = 
0.001), the data indicate a weak relationship. We found the weakest relationships between the 
teachers´ age and their leadership practices in the subscale Challenge the Process (r = 0.193, Sig. = 
0.007; rs = 0.201; Sig. = 0.005) and the subscale Inspire a Shared Vision (r = 0.186; Sig. = 0.010; rs = 
0.206; Sig. = 0.004). All correlations were significant at 0.01. Based on the calculated p-values, we 
rejected the null hypotheses and concluded that there is a positive relationship between teachers´ age 
and their leadership behaviour. 

 
Figure 1. Scatterplot showing relation between teachers´ age and score in the MOD subscale. 

3.2 The Relation between the Teacher's Leadership Behaviour and the Length 
of Their Teaching Experience 

Our collected data, at a significance level 0.01 (2-tailed), showed positive moderate correlation 
between teachers’ age and two leadership practices Model the Way (r = 0.382; rs = 0.411; Sig. = 
0,000) (Fig. 2a) and Enable Others to Act (r = 0.308; rs = 0.313; Sig. = 0,000) (Fig. 2b). However, the 
data suggest only weak correlations in the other subscales: Encourage the Heart (r = 0.264; rs = 
0.250; Sig. = 0,000), Challenge the Process (r = 0.246; Sig. = 0.001; rs = 0.265; Sig. = 0.000), and 
Inspire and Shared Vision (r = 0.215; Sig. = 0.003; rs = 0.257; Sig. = 0.000). Again, calculated p-values 
suggested rejection of the null hypotheses. Therefore, we can state that in our sample, there is a 
significant positive relationship between teachers´ leadership behaviour and the length of their 
teaching experience. 

   
Figure 2a-b. Scatterplots showing relation between teaching experience and the raw score in LPI subscales 

MOD (a) and ENA (b).  
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3.3 The Relation between Teachers' Leadership Behaviour and the Length of 
Their Experience in a Leadership Position 

To explore the relationship between the length of teachers' experience in managerial positions and 
their leadership behaviour, we divided our sample into four groups: the teachers without managerial 
experience, with less than 5 years, between 6 and 10 years, and more than 10 years of such 
experience. This differentiation was not suitable because we obtained very unevenly distributed data 
in groups. We did not have a sufficient number of representatives in all groups of teachers (the group 
of teachers with more than 10 years of managerial experience had only 9 members), and therefore, 
our results are only indicative, even in our sample.  

The data were not normally distributed in several sample subgroups and they showed a very weak 
relationship significant at 0.05 level (2-tailed) only between the length of managerial experience and 
two leadership practices: Model the Way (rs = 0.183; Sig. = 0.011) and Inspire a Shared Vision (rs = 
0.155; Sig. = 0.032). We did not find any other significant relationships. Based on the calculated p-
values, we could reject the null hypothesis (rs = 0) only when examining the relation between the 
length of working in leadership position and modelling the way, resp. inspiring a shared vision. We did 
not find enough evidence to reject the null hypotheses in practices: Challenge the Process (rs = 0.138; 
Sig. = 0.057), Enable Others to Act (rs = 0.092; Sig. = 0.206) and Encourage the Heart (rs = 0.109; Sig. 
= 0.134), and therefore, we could not state that there is a correlation between these and the length of 
experience in leadership position.  

In order to get a more detailed picture of the relation between the length of managerial experience of 
teachers in our sample and their leadership practices, we also verified this relation by comparing the 
teachers´ leadership behaviour in all groups in each subscale. The data in Table 2 indicate that the 
raw score in LPI subscales increased together with the teachers´ experience in the managerial 
position: MOD (from 47.69 to 52.44), ENC (from 47.77 to 53.56). In other subscales, the raw score 
increased less "directly". 

Table 2. Comparison of the teachers´ managerial experiences in LPI subscales. 

Years of managerial experience 
MOD INS CHAL ENA ENC 

Mean SD Mean SD Mean SD Mean SD Mean SD 

None 47,69 6,753 41,92 9,191 43,16 9,264 49,23 6,632 47,77 7,135 

Less than 5 years 48,92 6,902 42,73 8,033 45,27 7,988 48,78 6,961 48,24 7,255 

6-10 years 50,41 7,835 47,35 9,500 46,88 8,154 51,15 7,601 51,00 5,874 

More than 10 years 52,44 4,531 45,56 7,764 46,33 4,873 52,56 5,876 53,56 3,005 

We statistically verified the significance of these differences in individual groups using the Kruskal-
Wallis test. Since none of the LPI subscales had the value Sig. less than 0.05 (Tab. 3), the differences 
found between groups of teachers with different lengths of managerial experience are not statistically 
significant at any LPI subscale. Moreover, we could conclude that the relationship between teachers´ 
leadership behaviours and the length of their managerial experience is not statistically significant 
either. 

Table 3. Significance of differences between teachers with various length of the managerial experience. 

LPI subscale Sum of Squares Mean Square F Sig. ANOVA Sig. Kruskal-Wallis 
MOD 290,953 96,984 2,096 ,102 0,053 
INS 518,762 172,921 2,159 ,094 0,082 

CHAL 340,639 113,546 1,469 ,224 0,281 
ENA 160,199 53,400 1,170 ,322 0,263 
ENC 218,276 72,759 1,514 ,212 0,218 

Significant differences in observed correlations between various dependent variables led us to the 
idea to verify the relationships between the age of teachers, the length of their teaching practice and 
the length of their managerial experience. The data indicated a very strong relationship between 
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teachers´ age and the length of their teaching practice (r = 0.901, rs = 0.902; Sig. = 0.000). Similarly, 
the data suggested a moderate correlation between the length of managerial experience and the 
teachers´ age (rs = 0.301; Sig. = 0.000) at a significance level of 0.01. Finally, between the length of 
teaching practice and the experience in leadership position, we documented only a weak correlation 
(rs = 0.254; Sig. = 0.000) at a significance level of 0.01. 

4 CONCLUSIONS 
Correlations show relationships with various strengths between teachers' leadership behaviour and 
their age, teaching practice, and the length of managerial experience.  

First, we would like to point out a very strong correlation between the teachers´ age and their 
pedagogical practice, which might indicate that teachers have similar career development, and that 
most of them start teaching right after school, possibly with a small delay (probably the consequence 
of maternity leave, travel after school and other factors). A moderate correlation between the age and 
the managerial experience evokes the idea that teachers´ age plays only a minor part in performing 
the role of manager at different levels of management. Our demographic data did not differentiate 
between teachers in various levels of managerial work, which could have weakened this relation. In 
addition, the sample included educators who, although older, had no experience with managerial 
work, which strongly influenced the correlation. The weakest correlation was revealed between the 
length of pedagogical and managerial experience. It might be influenced also by the fact that if 
teachers get to the position of a director, or the assistant principal, their teaching obligation is 
significantly reduced, but the length of their pedagogical practice is further counted. Moreover, these 
“teaching” administrators identify themselves in questionnaires as administrators, rather than teachers. 
To bring more clarity in this issue, it would be necessary to identify precisely whether the respondents 
include the length of their managerial experience as school administrators in the lengths of their 
teaching practice. 

In our research, we found that with respect to exemplary leadership, the strongest relationship 
appears between teachers' leadership behaviour and the length of their teaching practice. We found a 
weaker relationship between the teachers´ leadership behaviour and their age. The data also suggest 
very weak, resp. no relationship between leadership behaviour and the length of teachers´ managerial 
experience. Thus, we concluded that with the increasing length of pedagogical practice, teachers 
report more frequent leadership behaviour. A similar phenomenon was revealed in connection to age,. 
However, we attributed more frequent leadership behaviour to the length of pedagogical practice, not 
to the teachers´ age (although if teachers gain experience, their age also increases). Paradoxically, 
the length of managerial experience is not evidently related to leadership behaviour. We consider it 
necessary to pay more attention to this area and to examine whether working in managerial positions 
at school is included in the length of pedagogical practice, and whether the correlations would appear 
if we considered this fact in our questionnaires. Based on questionnaires we had distributed, it was not 
possible to determine how the ratio of managerial work to pedagogical practice depends on the age (if 
at all). 

In examining the correlations, we found that they vary in different subscales. 

Our data revealed, that with increasing age, teachers are better in setting an example by their own 
behaviour and in using small wins to build confidence, and progress (they have higher scores in 
MOD). Most likely, they understand and respect their own values more, and based on their 
knowledge, they can set an example for their followers. A strong relationship was also confirmed 
between these teachers' abilities and the number of years in the teaching profession. 

The increasing length of the teaching experience is also moderately related to a greater support of  
cooperation, to sharing power with others (students), and to providing opportunities to make choices 
and own decisions. Teachers with longer pedagogical experience build trust, support their students, 
and create in them an impression of competence and self-confidence more than their less 
experienced counterparts do (higher scores in ENA). There is also a certain (but weak) relationship 
between this behaviour and the teachers´ age. 

Weak, but statistically significant relationships have emerged between behaviour encouraging others´ 
hearts (ENC) and teachers´ age and the length of their practice. Older and more experienced teachers 
can appreciate the achievements of others more; they recognize their achievements and give their 
students praise when they contribute to achieving a common goal. 
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In the subscales Challenge the Process and Inspire a shared Vision, we noticed a weak connection 
with the length of teaching practice and very weak with teachers´ age. This means that higher age and 
longer teaching practice are weakly linked to inspiring others to share a common vision – the idea of 
an exciting, appealing and ennobling future (INS). Similarly, they are related to the higher effort to 
improve the process, to look for opportunities for change, growth and innovation. To some extent, 
more experienced teachers are willing to take more risks, learn from their own mistakes and generate 
small wins. The weaker correlation can be explained by the assumption that teachers with longer 
practice may fall into stereotypes (so-called confirmation bias) and they may be less willing to take 
risks. 

We did not note analogous statistically significant relationships with the length of experience in 
managerial position or managerial work. 

Since it is documented that completing leadership programs (and gaining experience in leadership) 
positively influences students' leadership behaviour [11], it could be assumed that a similar 
phenomenon will emerge in educators. If a teacher gains new experience during his / her practice and 
age increases, his / her behaviour of a leader should also be of higher frequency and quality, and 
thus, with increasing age and teaching experience, the leadership behaviour should also "improve", as 
confirmed by our data. However, Alger's research (2008) found the exact opposite, that with 
increasing pedagogical experience, manifestations of leadership behaviour decline. Although our data 
did not confirm a statistically significant positive relationship in all subscales, they did not indicate a 
negative relationship in any of them. However, we must emphasize that we did not have a large 
enough sample in the individual subgroups to consider these results relevant. 

Our study is only part of pilot studies of a relatively broad issue. It has its strengths and limitations. Its 
limitations include the limited sample size and the resulting low number of representatives in some 
groups. In the future, we suggest to expand the sample, or to use a stratified sampling, in order to be 
able to confirm whether the leadership behaviour of Slovak teachers is related to their age or their 
practice in both pedagogical and managerial areas or not. We propose to examine whether leadership 
behaviour is not a prerequisite for the teacher to apply to a managerial position and remain in it, and 
thus whether the teacher does not demonstrate it in the given conditions even before entering such a 
position, or on the contrary, whether leadership behaviour is only created, resp. improved in 
managerial practice. It would also be useful to break down the category of school staff with experience 
in managerial practice, as leadership skills at the level of teacher – leader, homeroom teacher, 
department head, member of school management, or even senior management – can vary widely. A 
more detailed knowledge of the leadership behaviour principles among teachers could affect the 
education of future teachers and leaders in education, and better prepare them for their positions, so 
that they already have sufficient knowledge, leadership skills and adequate leadership behaviour at 
the beginning of their practice. Further, it would be beneficial to investigate in which activities the 
individual exemplary leadership practices are most manifested and improved, so that these or similar 
activities can be incorporated as much as possible into the training of teachers - leaders and school 
leaders. 
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TRAINING TEACHERS TO USE THE METHOD OF CINEMA 
PEDAGOGICS IN THEIR WORK WITH CHILDREN 
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Chelyabinsk Institute of Retraining and Improvement of Professional Skill of Educators 

(RUSSIAN FEDERATION) 

Abstract 
Today's schoolchildren spend a lot of time in a virtual environment, which leads to a decrease in 
interest in other areas of life, including education. Low learning motivation, learning failure, conflicts at 
school, deviant behavior become characteristic of many children. Practice shows that teachers are 
often focused on solving pragmatic problems, lack knowledge of modern educational tools, and use 
stereotypical methods in working with children. Consequently, there is a need to improve the 
professionalism of teachers in expanding the effective tools of interaction with the child's personality. 
The author's position is that the method of cinema pedagogics has a great potential due to the fact 
that cinema has a powerful impact on the emotional and cognitive spheres of personality. Film 
watching can be a starting point for schoolchildren to rethink their own behaviors and life strategies. 
This can happen if the teacher is competent in the use of cinema pedagogics. Therefore, it is 
advisable to improve the teachers' skills in the use of cinema for education and personal development 
of schoolchildren. The aim of the article is to present a training program for teachers to apply the 
method of cinema pedagogics in their work with children. 

The methodological basis of the study is the provisions of the theory of education of the great educator 
A.S. Makarenko. His pedagogical approach is based on the belief in the child's ability to change for the 
better, freedom of self-expression, respect for values, and acceptance of another opinion. In the 
context of this study the key position is the idea of joint creativity of the adult and the child in the 
process of viewing and analyzing films. Based on the belief in the school student's personality, 
including him/her in the reflection on the situations of film characters, the teacher is able to have a 
positive impact on the child's behavior. As a result of a focus group of 75 teachers in the Chelyabinsk 
region of the Russian Federation, the difficulties of teachers in using the method of cinema 
pedagogics were identified. 

Results. The authors have written and tested a professional development program for teachers on the 
use of cinema pedagogics in working with children. It consists of four content lines. The first line 
defines cause-and-effect relations between global social trends and increase of deviations in children 
and youth environment. The second line emphasizes the idea of a comprehensive approach to solving 
this problem, participation of school specialists in preventing social deviations in children's 
environment. The third line reveals the potential of cinema pedagogics method, embodying the main 
attributes of screen art. The fourth line analyzes the teacher's technology of applying the method of 
cinema pedagogics. Criteria of film material selection, scenarios of cinema pedagogics method 
application, and features of their design for different age groups are presented. The program was 
implemented in 2020. As a result of the training 91% of teachers have a positive dynamics in the 
change of readiness to use the method of cinema pedagogics in their work with children. 

The conclusion is made about the positive results of the implementation of the practice-oriented 
professional development program. Teachers learned how to develop children's reflective thinking, 
emotional sphere, to introduce children to universal human values. In addition, cinema pedagogics is 
aimed at enriching the methodological tools of the teacher, which makes the image of the teacher 
attractive in the eyes of children and increases the degree of trust in him/her.  

Keywords: teacher, children, cinema pedagogics method, teacher training program, theory of 
education of A.S. Makarenko. 

1 INTRODUCTION  
Today is characterized by the intensive pace of development in all spheres of human activity. These 
trends are also reflected in education, which causes the need to find new approaches of interaction 
with children. Modern schoolchildren spend a lot of time in the virtual environment, which entails a 
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decrease of interest in other spheres of life, including learning. For many children low learning 
motivation, conflicts at school, learning failure, behavioral deviations become characteristic. 

It is important for teachers to be able to respond to current challenges, to be focused not only on 
academic achievement, but also on nurturing and facilitating the socialization of today's children. 
These areas of work raise many questions for teachers. Most of them are not ready to implement such 
activities because they believe that this requires special education, certain conditions. Practice shows 
that teachers are focused on solving pragmatic problems, have insufficient knowledge of modern tools 
of training and education, use stereotypical methods in working with children that do not resonate with 
them. At present there are various practices of educational work in schools. They are based on 
training technologies, require the involvement of certain specialists, and are often materially 
expensive. However, not every school has the capacity to implement such approaches. 

Therefore, there is a need to improve the professionalism of teachers in increasing the effective tools 
of interaction with the child's personality. The author's position is based the method of cinema 
pedagogics has a great potential due to the fact that cinema has a powerful impact on the emotional 
and cognitive spheres of the personality. Watching a film can be the starting point for schoolchildren to 
rethink their own behavior and life strategies. This can happen if the teacher is competent in selecting 
film material, in organizing a variety of forms of discussion and in making decisions about working with 
different categories of schoolchildren. As a result of a focus group of 75 teachers in the Chelyabinsk 
region of the Russian Federation in 2020, the difficulties of teachers in using the method of cinema 
pedagogics were revealed. Based on these circumstances, it is advisable to improve the professional 
skills of teachers in the use of film for education and personal development of schoolchildren. 

The goal of the article is to present a program for training teachers to use the method of cinema 
pedagogics in working with children, designed and implemented by the staff of Chelyabinsk Institute of 
Retraining and Improvement of Professional Skill of Educators. 

2 LITERATURE REVIEW 
The use of film resources in the education of children and adults is of increasing interest to modern 
researchers. Many works show that cinema pedagogics is an important learning technology, which is 
used in the educational process in many countries. 

D. Gołębiowska with colleagues describe the peculiarities of film education in Polish schools. Their 
study deals with the use of films to educate children. The authors emphasize that teachers have an 
important task to organize the watching of films with children in such a way as to encourage them to 
search for hidden meanings, and not to be satisfied with an entertaining approach that involves 
superficial perception of information. The model of film education proposed by the researchers is of 
interest. It contains the following elements: a) preparing children for watching films by discussing 
different contexts (historical, social, and psychological), b) watching films (preferably in the cinema), c) 
analyzing first impressions of the film, d) detailed discussion of the semantic part of the viewed films 
[1]. M. Sharjeel and K. Dadabhoy describe the experience of using films to form social values in 
Pakistani schoolchildren. In particular, they talk about watching the film "Children of Heaven" in 
English class in primary school. It is emphasized that the characters in the films, reflecting strong 
social values, inspire children and contribute to the practical realization of values in their personal 
lives. The authors of the article emphasize the advantages of cinema pedagogics in terms of saving 
time and costs for the implementation of the educational process [2]. 

N. Meager describes the project "Childhood and Modernity", led by anthropologist David MacDougall, 
in which Indian children aged 10-12 participated in the creation of video content by themselves. They 
made video recordings for awareness of various aspects of their lives. Digital video content was used 
to help children gain new knowledge about the circumstances of their lives. Children filmed 
phenomena that are difficult to express in words, thus developing their skills of attentive observation 
with the help of audiovisual means. It is noted that these results can be applied both in the field of art 
education and for teaching children in school [3]. K.P. Dillon and B.J. Bushman conducted a study 
which convincingly proves the influence of films on children's psyche and provoking their tendency to 
aggressive behavior. The researchers write that many American children have direct access to 
firearms. It is also noted that they often watch video content with scenes containing the use of 
weapons. Researchers described an experiment in which children who watched films with the use of 
weapons were more likely to pull the trigger of a real, unloaded gun. This is a clear example of the fact 
that children who see movie characters using guns are more likely to use them themselves [4]. The 
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presented research shows the serious role of cinema art in the educational activities of teachers. If 
you underestimate its power, you can get negative consequences; in particular provoke the 
development of aggression among schoolchildren. 

A number of research papers focus on the application of film resources to the education of adults, 
mostly students. S.H. Abidi emphasizes the usefulness of cinematographic films for teaching moral 
and ethical values to university students. It is pointed out that the experimental film courses conducted 
for future medical students in the humanities and social sciences received a great response from 
them. The majority of students noted that the use of films for mastering certain knowledge is more 
useful than using information from the Internet or newspaper. It is emphasized that films broaden the 
understanding of human psychology; the reference to them becomes an effective additional tool for 
adult education [5]. P. Shen describes the use of video fragments to form psychological competencies 
of future teachers. The inclusion of video cases in psychology classes in individual and group work are 
demonstrated to them. It is specified that such activity implies analysis of films (fiction and animation) 
and independent selection by students for discussion of fragments from literary and film works which 
demonstrate psychological features of children of different ages. It is proved that the use of video 
cases in the process of studying psychological disciplines allows students to learn theoretical material 
better and to solve professional as well as life situations [6]. Accordingly, we can conclude that the use 
of film resources can be successfully used in the implementation of professional training of future 
specialists in various professional areas. Watching and discussing films helps them better understand 
the nature of personality and the specifics of their work. 

With understanding of the high educational value of film, scientists have expressed the need for its 
inclusion in adult education, specifically in the professional development of teachers. V.F. Lim and 
S.K.Y. Tan describe the experience of researchers from the Ministry of Education of Singapore, who 
worked with teachers to test the method of teaching critical watching films. They argue that it is 
important to develop critical thinking in today's children, and teachers can provide schoolchildren with 
support in this. For this purpose, it is proposed to train teachers to conduct a critical analysis of films 
[7] Y. Alyaz, E. Isigicok and E. Gursoy described the peculiarities of environmental education of 
Turkish teachers of German language. The practice of a project that used documentary films in the 
implementation of environmental education for teachers is characterized. The potential of such films to 
increase their environmental awareness is noted [8]. 

In Russia scientists are also puzzled by the new directions of professional development of teachers. 
A.V. Scherbakov and A.V. Kislyakov write about the need for teachers to master the method of cinema 
pedagogics as a tool for educating students. They describe formal ways of professional development 
for teachers (modular course on cinema pedagogics) and informal ways (Russian Festival of 
Educational Film). The authors point out that focus groups should be held with teachers (for watching 
films, their expertise, individual reflection); project groups ( for the development of algorithms for film 
meetings with children, parents and the teaching community); film meetings-presentations (for 
applying methods of film pedagogy in groups of different audiences) [9]. The review of scientific 
research describing the practice of using films in the education of children and adults has shown their 
great potential. In the education of children watching feature films contributes to the development of 
the value and semantic sphere, affects the child's behavior in society. Film materials are used in adult 
education (students and teachers) to develop their perceptions in the field of upbringing and education 
of the child, the development of their cognitive and personal qualities; formation of their own value 
attitude to the environment; improvement of moral attitudes. Despite the fact that the above studies 
show the wide possibilities of film content in the pedagogical process, the specific tools of their 
application for teachers are poorly detected. There is no holistic program of professional development 
for teachers to master the method of cinema pedagogics in their work with children. The description of 
specific forms and methods of work with teachers, the characteristics of specific topics that require 
mastering are required. 

3 METHODOLOGY 
The methodological basis of the study is the provisions of the theory of education of the great 
humanist Anton Semenovich Makarenko. According to his views, any child can change for the better 
with a reasonable pedagogical approach. This approach is based on the freedom of expression of the 
child, respect for values, and acceptance of another opinion. Moreover, A.S. Makarenko does not 
welcome the unemotional pedagogical approach in which the teacher should speak to schoolchildren 
(especially those who have violated the rules of behavior) in a calm tone. He considers that we need 
passion, love, enthusiasm for his own work, different measures of influence on children. In other 
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words, emotionality in the educational work of the teacher in his/her opinion plays an important role. 
A.S. Makarenko also believed that the educational function is played by children's groups. The child 
develops fully among the society of his/her peers. Thus the teacher carries out supervising, directing 
and regulating function, providing conditions for adequate behavior of the child [10]. In the context of 
this research the key position is the idea of joint creativity of the adult and the child in the process of 
watching and analyzing films. This means that based on the belief in the schoolchild's personality, 
including him/her in reflections on the situations of film characters, the teacher is able to have a 
positive impact on the child's behavior. 

4 RESULTS 
The authors of Chelyabinsk Institute of Retraining and Improvement of Professional Skill of Educators 
have created and implemented a professional development program for teachers "Application of 
cinema pedagogics method in working with children". The proposed program is focused on mastering 
by teachers an innovative method, modern, effective and cost-effective in its application (cinema 
pedagogics method). The basis of the program is the idea that the education of personality through 
the screen art allows to touch the fine strings of the soul of the child. It also contributes to the 
avoidance of didactic ways of educational work. The use of specially selected films (movies, cartoons, 
documentaries) will allow teachers to form a constructive perception of reality in children and 
adolescents. For example, the use of movies, films, cartoons, and documentaries can help educators 
develop a constructive perception of reality. 

The purpose of the advanced training program is to improve the professional competencies of 
teachers in applying the method of cinema pedagogics in their work with children. During the 
advanced training program teachers are expected to make a qualitative change in professional 
competencies. The list is based on the requirements of the professional standard "Teacher 
(pedagogical activity in preschool, primary general, basic general, secondary education) (educator, 
teacher)" (Order No. 544n of the Ministry of Labor and Social Protection of the Russian Federation of 
October 18, 2013). The planned learning outcomes for teachers include the development of the 
following skills: a) to organize educational activities taking into account cultural differences of children, 
age and individual characteristics, social factors predisposing to deviant behavior; b) to cooperate with 
other educators and other professionals in solving educational tasks; c) to find the value aspect of 
films, to ensure their understanding and experiencing by schoolchildren; d) to apply criteria for 
selecting film content to prevent aggressive and delinquent behavior; e) to know how to design and 
implement scenarios for applying the method of cinema pedagogics in class and extracurricular 
activities for different age groups of children; f) to assist children in choosing their own behavior 
strategies based on comprehension of the film content. 

Program content. The content field of the program "Application of the method of cinema pedagogics in 
work with children" is divided into four sectors. The program has four content lines: "Deviant behavior 
of children as a topical socio-pedagogical problem", "Prevention of deviant behavior of children in the 
structure of priorities of pedagogical activity of school teams", "Pedagogical potential of cinema 
pedagogics method", "Technology of application of cinema pedagogics method". The first line has 
more of an educational character and is aimed at determining the cause-and-effect links between the 
outlined global social trends and the increase in social deviations in children and youth environment. 
We study social factors that increase the probability of aggressive and delinquent behavior of children; 
the main regularities of aggressive behavior in children at different age stages; individual 
characteristics of life trajectories and their possible deviations. Based on the analysis of the factors 
that increase the likelihood of social deviations, the task is to discover the teachers' sustained interest 
in this social problem and their desire to apply the available powers to solve it. The second line of the 
program provides a functional analysis of the activities of the specialists of the general education 
organization (head, teachers, psychologist, educational specialists, including social teacher and 
librarian) in carrying out educational work with children. The idea of an integrated approach to 
education and the joint participation of school specialists in the prevention of social deviations in 
children are emphasized. The role of teachers in carrying out quality and responsible work to prevent 
aggressive and delinquent behavior in children is especially analyzed. The third line of the program 
focuses on the analysis of the method of cinema pedagogics. The pedagogical potential of this 
method, which represents the main attributes of the screen art, is disclosed. It is brightness and 
saturation of images, a high degree of emotionality, content and beauty of language, intensity and 
strength of characters. The possibilities of cinema pedagogics in the positive influence of visual and 
auditory images on the motivational and volitional component of the personality, which makes its 
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application in the prevention of social deviations possible, are emphasized. The section analyzes the 
forms of film content presentation: films, cartoons, documentaries. The analysis of the content of 
domestic and foreign film material recommended for use in work with children is carried out. In the 
fourth line of the program an immersion in the technology of cinema pedagogics method application is 
carried out. The subject matter of the discussion includes the criteria for selecting films for appropriate 
use in practice, the development of scenarios for the cinema pedagogics method, the peculiarities of 
designing such scenarios in the lesson and extracurricular activities for different age groups of 
children. Particular attention is paid to the issue of organizing reflective sessions with children after 
watching the film material. The questions are included, revealing the content and ways to help the 
schoolchildren to choose their own behavioral strategies on the basis of comprehension of films. 

Program implementation. The organization of classes is based on the laws of adult education 
(consciousness of learning, the priority of practical forms of work and joint activities, reliance on life 
experience, relevance and subjective significance of the information). We offer a variety of lectures for 
teachers: problem lecture, lecture for two, panel lecture, lecture-discussion and lecture-conversation. 
Practical exercises are aimed at improving those skills that will be in demand in the professional 
activity of the teacher. This is work with normative documents, brainstorming on the analysis of 
professional standards of a teacher, an educational specialist and a psychologist for indications of the 
need to prevent aggressive and delinquent behavior among children. Role-playing provides practice of 
teamwork, coordination of actions in the upbringing of children. Studying the types of cinematography, 
the use of the optimal combination of visuals and pedagogical support of viewing is carried out by 
means of solving situational tasks. The solution of situational tasks uses the "team technique", where 
each participant plays his/her role. The teacher actualizes the possibilities of educational and 
developmental work in class and extracurricular activities, which are preventive in the aspect of 
aggressive and delinquent behavior of students. A focus group is formed while reviewing the 
masterpieces of domestic and foreign cinematography appropriate for use in pedagogical practice. 
Mastering the possibilities of applying the effect of "presence" in the formation of children's ability to 
perceive and reasoned assessment of the events of films, ways to develop independent judgments 
and critical thinking of children in the process of analyzing films takes place through the team solution 
of creative tasks. Besides, teachers in the process of game modeling explore options of pedagogical 
support for watching and discussing films: compilation of filmography, albums, writing letters to 
characters, games, solving problem situations, commenting on events, making changes in the ending, 
etc. Pedagogical design helps to carefully think through the programs of reflective sessions with 
children on the analysis of film content. The use of various methods of structuring and visualization of 
information is appropriate in this part. 

Control of teachers' mastering of the advanced training program "Application of cinema pedagogics in 
work with children" provides for the use of various forms of control not only to check what has been 
learned, but also to support the interest of program participants in using what they have learned in 
practical activities. The current control of the first section "Deviant behavior of children as an actual 
social and pedagogical problem" is carried out in the form of individual completion of the table 
"Methods of prevention of deviant behavior of children at different age stages: junior school, teenage 
and high school age". The table includes the following sections: 1. Age stage. 2. Brief characteristic of 
the stage. 3. Social situation of development. 4. Methods and techniques of prevention of aggressive 
and delinquent behavior of children. Current control of the second section is carried out according to 
the results of the drawing up by mini-groups of mind-maps "Activities of school specialists to prevent 
deviant behavior of children". Teachers need to graphically present the functions of teaching staff 
(teacher, psychologist, social teacher, librarian, teacher-organizer, teacher of additional education, 
tutor, etc.) in the prevention of deviant behavior of schoolchildren, based on the provisions of 
professional standards; formulate the conclusion. The current control of the third section "Pedagogical 
potential of the cinema pedagogics method" is carried out in the form of making lists of films for use in 
prevention work with schoolchildren of different age groups (6+, 12+, 16+) by mini-groups. Each mini-
group of course participant chooses one of the three ages and includes different types of films: 
movies, cartoons, documentaries. The final list must include at least five film titles, information about 
the country that produced the film, the year of release, the director, and a brief synopsis of the story. 
Current control of the fourth section "Technology of applying the method of cinema pedagogics" is 
carried out in the form of drawing up an algorithm of the teacher's actions for designing a reflective 
session with children of one age group based on the results of watching the film content. Teachers are 
invited to watch the film and determine for which age group of children it is intended. Then teachers 
should develop an indicative scheme of pedagogical interaction with schoolchildren during the 
reflective session. The final assessment takes the form of a defense of projects in mini groups. 
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Teachers should choose a problem situation from their own teaching practice.  Then they should 
choose according to the criteria (moral, cognitive, emotional) film content with the help of which 
correction of children's behavior can be carried out in the context of the chosen pedagogical situation. 
Thus it is important to take into account age, psycho-physiological, social features of participants of a 
problem situation. Then participants should design an indicative scenario of work with a film to resolve 
a difficult situation. And at last, the team should defend the project in front of the whole group. Mini-
group presents a problem situation, selected film and plays the scenario. 

The described program was implemented in February 2020 for one week: 6 days of 6 academic hours. 
The total volume of the program was 36 hours. The professional development program for teachers 
"Application of cinema pedagogics method in work with children" included an entrance and final 
control. It was aimed at determining the teachers' readiness to apply the method of cinema 
pedagogics in their pedagogical practice. 

In order to assess the teachers' readiness to use the cinema pedagogics method in their work with 
children, a self-diagnostic card was developed (Table 1). Teachers had to independently assess the 
level of their professional competence according to the indicators mentioned in the table. Each 
indicator could be expressed at three levels: 0 - "I have difficulties" (low level), 1 - "I know partially" 
(average level), 2 - "I know perfectly" (high level). A total of 56 teachers from different academic 
disciplines participated in the study. 

Table 1. Self-diagnostic chart of readiness to use the method of cinema pedagogics in work with children 

No. Professional competencies Indicators Level 

1 Regulation of schoolchildren 
behavior to ensure a safe 
educational environment 

I organize educational activities that take into account 
the cultural differences of children 

0 1 2 

I take into account the age and gender specifics of 
schoolchildren during the educational process. 

   

I take into account social factors that influence the 
provision of a safe educational environment 

   

2 Formation of regulation 
system of schoolchildren's 
behavior and activity 

I cooperate with colleagues in solving educational 
tasks to prevent children's behavioral problems    

I cooperate with other specialists in solving tasks on 
regulation of children's behavior    

3 Projecting situations and 
events to develop the 
emotional-value sphere of a 
child 

I find value aspects in films that positively influence the 
emotional and value sphere of the child    

I am able to apply the criteria for selecting film content 
to educate the culture of experience and value 
orientations of the child    

4 Implementation of modern, 
interactive forms and methods 
of educational work, using 
them both in class and in 
extracurricular activities 

I know how to organize the design and implementation 
of scenarios for the method of cinema pedagogics in 
curricular and extracurricular activities for different age 
groups of children    

I assist children in choosing their own behavioral 
strategies based on comprehension of the film content    

This card was filled by the teachers themselves at the beginning and the end of the advanced training 
program "Application of cinema pedagogics method and in the work with children". The data obtained 
were processed and recorded in summary results (Table 2). 

Table 2. Dynamics of teachers' readiness to use the method of cinema pedagogics in their work with children 

Level of readiness Primary diagnosis Control diagnostics Dynamics 

Low level 28.5 % 12.5 % - 16 

Average level 57.1 % 50 % - 7.1 

High level 14.3 % 37.5% + 23.2 
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A comparison of the resulting data revealed the following changes: the number of teachers with a low 
level of readiness to apply the method of cinema pedagogics decreased (by 16 %) and the number of 
teachers with an average level decreased (by 7 %). However, the number of teachers with a high level 
of readiness to apply the method of pedagogy increased (by 23.2 %). Qualitative analysis of the 
changes showed that in general 91% of teachers showed positive dynamics. The respondents noted 
changes in certain indicators, despite the fact that many of them remained within their level of 
readiness to apply the pedagogy method. It is premature to speak about the achievement of a high 
level by the majority of teachers, given that the program is designed for 36 academic hours. Moreover, 
the small dynamics of the majority of teachers shows the effectiveness of the presented advanced 
training courses. This is a reason for their application in a wide range of the teaching community. 

5 CONCLUSIONS  
The article shows that today teachers need to expand the range of tools used in their work with 
children. The authors propose a method of cinema pedagogics, which has the potential to develop and 
educate schoolchildren. Special program has been designed and implemented by the authors of 
Chelyabinsk Institute of Retraining and Improvement of Professional Skill of Educators to train 
teachers to use this method in practice. This is advanced training program for teachers "Using the 
method of cinema pedagogics in work with children". Its main characteristics are described in detail in 
the article: goal, learning outcomes, content, lesson structure, control of mastering.  The study (self-
diagnostics of teachers' readiness to apply the method of cinema pedagogics in their work with 
children) provides convincing evidence of the positive results of the implementation of the practice-
oriented advanced training program. Teachers learned how to find value aspects in films that 
positively influence the emotional and value sphere of a child; to apply criteria for selecting film content 
to foster a culture of experiences and value system of a child. The participants noted that they had 
mastered ways of designing and implementing scenarios for the use of cinema pedagogics in class 
and after-school activities for different age groups of children. This gives grounds for the assertion that 
in practical activity teachers will be able to assist children in choosing their own strategies of behavior 
on the basis of comprehension of films, to develop children's reflective thinking, emotional sphere, to 
familiarize children with universal values. Besides, film pedagogy is aimed at enriching the 
methodological tools of the teacher, which makes the teacher's image attractive in the mind of children 
and increases the degree of trust in him/her. The authors see further prospects for training teachers to 
use the method of cinema pedagogics in their work with children in the involvement of partners from 
the film industry, supporting teachers in the deployment of reflective sessions, and organizing a 
permanent counseling center. 
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EUROPEAN TRANSNATIONAL EDUCATION PROJECT “CHERISH - 
CULTURAL AND NATURAL HERITAGE: A SUSTAINABLE TOURISM 
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Abstract 
CHERISH is a currently ongoing, two-years lasting project funded by Erasums+, the European 
Programme aimed at promoting the development of innovative tools, products, services and policies in 
the field of education, training and lifelong learning. The project operates in the field of transnational 
cooperation for innovation, exchange of good practices and strategic partnerships dedicated to 
Vocational Education and Training (VET). In particular, CHERISH is dedicated to the sustainable 
valorization of Cultural and Natural Heritage that can be considered, as a whole, as Non-Reproducible 
Goods (NRGs). NRGs represent, indeed, one of the most promising assets for economic growth and 
employment according to the Europe 2020 Strategy as well as to the UN Agenda 2030 for the 
sustainable development. The activities associated with the NRGs can lead to triple the GDP of national 
cultural tourism. economic growth, job creation (including new professional figures, such as those called 
‘green jobs’), environmental and social sustainability improvements are foreseen. For this reason, 
CHERISH intends to link together and further extend the main principles of the International Year of 
Sustainable Tourism 2017 and the European Year of Cultural Heritage 2018, doing this by means of an 
original integrated, interactive and multidisciplinary educational path, based on the state of the art of 
technical-scientific knowledge, best practices and policies, gained by several actors of the European 
scene related to the NRGs.  

The project activities are performing, indeed, by a partnership of six institutions, including research 
bodies, universities, NGOs and PMIs, coming from the four European Members States hosting the 
largest number of UNESCO Cultural and Natural Heritage Sites (Italy, France, Spain and Greece) and 
from another EU Country that is currently very proactive in the field of sustainable tourism (Bulgaria). 

The project focus consists of teaching modules characterized by a strong international approach. It will 
be well focused on transnational implementation tools (e.g. ETIS indicators for tourist destinations) and 
cross-sectoral approaches that take in account all the three dimensions of sustainable development 
(environmental, social and economic), aiming at offering an holistic view of the different actions that 
contribute to the protection of the NRGs and to the promotion of sustainable tourism. 

The methodology developed for the project will be discussed in the presentation, by giving detailed 
information on the five intellectual outputs (IO) that leads to the production of the didactic program and 
that are briefly described as it follows: 

• IO1: Comparative Report on critical issues, excellence examples, good practices, technologies 
and policies detected at transnational level in the field of the sustainable valorization of NRGs; 

• IO2: Introductory OER program which includes 3 teaching modules on the basic principles of 
sustainable valorization of NRGs; 

• IO3: Advanced OER program that includes 3 teaching modules on the state-of-the-art 
technologies, tools and policies aimed at preserve NRGs; 

• IO4: Additional professional module dedicated to the use of Geographic Information Systems for 
the integrated territorial management of NRGs; 

• IO5: The e-book containing the guidelines for the educational use of the products, the social and 
economic NRG valorization with useful indications for a job guidance self-assessment. 

Keywords: Sustainable Development, Cultural and Natural Heritage preservation, Sustainable Tourism, 
Vocational Training, Erasmus+ education project. 
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1 INTRODUCTION 
Cultural and Natural Heritage can be considered, as a whole, as Non-Reproducible Goods (NRGs, from 
now on), as they are tangible assets with unique physical properties that cannot be reproduced nor 
remade. Their preservation and valorization represents one of the most promising assets for economic 
and employment growth according to the Europe 2020 Strategy [1] as well as to the sustainable 
development plan promoted by the UN Agenda 2030 [2]. The activities aimed at sustainably valorizing 
NRGs can lead, thus, to triple the GDP of national cultural tourism. economic growth, job creation 
(including new professional figures known as ‘green jobs’), environmental and social advantages are 
foreseen. 

For this reason, in the late 2018, the CHERISH project has been envisioned by the Institute for Biological 
Systems of the Italian National Research Council (ISB-CNR, from now on) to act as an ideal bridge 
between two of the most relevant international initiatives recently undertaken in the field of the 
sustainable valorization of the NRGs: the “International Year of Sustainable Tourism – 2017” and the 
“European Year of Cultural Heritage – 2018”. The project proposal intended to link together the 
international tools, policies and strategies aimed at preserving NRGs with the most up to date good 
practices developed in the field of sustainable tourism by means of an innovative, integrated, interactive 
and multidisciplinary educational program, based on the state of the art of technical-scientific knowledge 
acquired by the main actors of the European scene related to the NRGs. The partnership of the project 
consists, indeed, of six institutions, including research bodies, universities, NGOs and PMIs, coming 
from the four European Members States that hosts the largest number of UNESCO Cultural and Natural 
Heritage Sites (Italy, France, Spain and Greece) and from another European Country that is currently 
very proactive in the field of sustainable tourism (Bulgaria). 

The project proposal has been successfully funded in September 2019 by Erasums+, the European 
Programme aimed at promoting the development of innovative tools, products, services and policies in 
the field of education, training and lifelong learning. CHERISH will last two years, it is, thus, still ongoing 
and, under the educational point of view, operates in the field of transnational cooperation for innovation, 
exchange of good practices and strategic partnerships dedicated to the Vocational Education and 
Training (VET, from now on). The project answers, indeed, to two priorities of the VET Program, namely 
“Social and educational value of European Cultural Heritage” and “Further strengthening key 
competences in VET", because of the topics addressed and the highly interdisciplinary, interactive 
didactic tools used. For this reason, the primary target group of the project consists of VET teachers and 
trainers, while the main beneficiaries and end users are VET students and learners. 

The CHERISH educational program consists of didactic modules characterized by a strong European 
and international character. It is well focused on community implementation tools (such as the European 
Tourism Indicators System for sustainable destination management, also known under the acronym of 
”ETIS”) and is characterized by a cross-sectoral, holistic approach to the different actions aimed at 
preserving NRGs as well as promoting sustainable tourism. The educational program ultimately aspires 
to offer an innovative, up to date, agile and integrated tool to enhance the VET offer, with particular 
regard to educational and training sectors such as tourism, environmental management, 
biotechnologies for environment, agro-food and hospitality services.  

2 METHODOLOGY 
Under the methodological point of view, CHERISH is structured into five Intellectual Outputs (IO, from 
now on) that concur together to the production of the educational program and are briefly presented 
hereafter:  

• IO1: Comparative Report on critical issues, excellence examples, good practices, technologies 
and policy tools detected at European level in the context of the enhancement of NRGs, 
accompanied by information documents on case studies of interest; 

• IO2: Introductory didactic program that includes three teaching modules dedicated to present the 
connection existing between NRGs and the three dimensions of sustainable development 
(environmental, economic and social); 

• IO3: In-depth didactic program that includes three teaching modules dedicated to present the 
main tools aimed at the preservation and sustainable valorization of NRGs and a digital 
application with an associated database for thematic exercises; 
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• IO4: Additional professionalizing module dedicated to the use of Geographic Information Systems 
(GIS, from now on) for the integrated territorial management of NRGs; 

• IO5: The CHERISH charter, an e-book containing guidelines aimed at supporting teachers and 
trainers to the use of the didactic products of the project, insights about the social and economic 
valorization of NRGs and indications that may be useful for the students and trainees for a job 
orientation self-assessment in this field of interest. 

All the products that are and will be developed within the lifespan of the project will be offered freely 
online on the official webpage of CHERISH in the form of multilingual Open Educational Resources 
(OER, from now on). 

The contents of each IO are produced by adapting the methodological approach developed within the 
framework of the previous Erasmus+ project coordinated by ISB-CNR, namely “EN-VET - Environment 
in the VET system: a powerful tool for the future” [2], that has been recognized as a “Good Practice” in 
the final evaluation made by the Erasmus+ Agency. Further details on the methods developed and used 
to produce each type of content will be described in detail in the experimental section. Finally, the 
methodological organization of the project activities among the CHERISH partners is briefly summarized 
as it follows along with a brief presentation of each partner: 

• ISB-CNR (Italy) is part of the National Research Council (CNR) that is the main Italian public body 
dedicated to scientific research. The mission of ISB-CNR is the development of sustainable 
technologies, processes and materials to improve the quality of life and the environment. In the 
context of CHERISH, it provides the overall coordination of the project and the coordination of 
IO3. 

• Erfap Lazio (Italy) is a vocational training organization with headquarters in Rome, Italy. It is 
accredited by Latium Region and have got the Quality Standard ISO 9001. Its main aims are 
support the employment and the economic growth in the region with vocational training & 
guidance and socio-economic research activities. It coordinated the project “SUDEGO: 
Sustainable Development Goals in the Schools” [3] on five of the Agenda 2030 SDGs, that has 
been recognized as a “Good Practice” in the final evaluation made by the Erasmus+ Agency. In 
CHERISH is in charge of the quality system and of the coordination of IO5. 

• FUNGUSAL (Spain) is a public non-profit organization established by the University of 
Salamanca. It has an extensive experience in the fields of high education, knowledge 
management, education and training of young people. Its main purpose is to cooperate and assist 
the different departments of the University in the development of its activities and projects; 
together with the conservation of the cultural heritage of the University, one of the most important 
of the Spanish historical heritage. In CHERISH is in charge of the evaluation of results and of the 
coordination of IO1. 

• Eurotracks (France) is a training organization specialized in European projects management in 
the fields of education and mobility. Based in Paris, Eurotracks conducts a range of activities such 
as: Research and Development in Educational, Training and HR sciences ; European mobility in 
terms of know-how and competences exchanges through European traineeships for young 
people and adults; Erasmus + strategic partnerships related to training issues in France and in 
Europe. In CHERISH is in charge of the communication activities and of the coordination of IO3.  

• Allweb (Greece) is an information technology consultancy specialized in Big Data applications, 
Business Analytics solutions, Internet of Things implementations and eLearning (content, apps, 
games). In CHERISH is in charge of the sustainability of the products and of the coordination of 
IO4. 

• The Chamber of Commerce and Industry of Dobrich (Bulgaria) is an autonomous non-
governmental organization established to support local entrepreneurial activities and to enhance 
regional economic development and prosperity. The Chamber’s main goals include the 
encouragement of international trade and investment as well as serving as a reliable 
representative of its local members at the national and international level. In CHERISH is in 
charge of dissemination and impact plan of the project as well as the management of the official 
webpage. 

For what the development of the operational production of the didactic contents is concerned, each 
partner contributes equally and on the basis of its specific skills and knowledge. 
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3 RESULTS 

3.1 IO1: Comparative report on sustainable valorization of non-reproducible 
goods  

The main objective of the comparative report is to provide VET teachers and trainers with a tool useful 
to understand the development trends in the sector of sustainable valorization of NRGs and identify 
some models, good practices, policies and enabling technologies to take as an example. The second 
goal is to set up a common benchmark of knowledge on the topic that is shared by all the partners of 
the project, which is necessary to properly develop the subsequent IOs. Moreover, the comparative 
report will help to raise awareness towards the sustainable management of NRGs and make known the 
tools through which this approach can be put into practice. Partners will, thus, disseminate the report 
among selected stakeholders (e.g. Regional Tourism Agencies, museums etc.) in order to stimulate 
attention towards the most up to date models of sustainable management of cultural and natural 
heritage. 

The development of the Comparative Report has already finished and methodologically consisted of 
three different phases, each one leading to a specific product.  

 
Figure 1. The original illustration produced to represent the comparative report by depicting the dialogue 

between two young protagonists who compare their experiences, analyzing differences and similarities, in 
order to find out the most sustainable approaches. 

In the first phase, each partner of the project produced a national report that presents and discusses the 
state of the art reached in the field of sustainable management of NRGs that have been identified in the 
respective Country. These documents were produced by taking into account all the three dimensions of 
sustainable development (environmental, economic and social), giving particular attention to those 
Sustainable Development Goals (SDGs, from now on) that are specifically aimed at preserving Cultural 
Heritage and Natural Capital as well as at improving the sustainable management and valorization of 
NRGs. In this regard, dedicated documents produced by internationally Certified Bodies, such as 
“Culture for the 2030 Agenda” [4], are used by the CHERISH partnership as useful tools to accurately 
relate the SDGs to the main features of the management of NRGs that can be detected at national level 
in each of the five European Countries involved in the Project. By following this conceptual approach, 
each CHERISH National Report presents and critically discusses the following. 

• The main country-specific issues and excellences concerning sustainable management of NRGs, 
by presenting the most relevant point of strength and the most pressing problem that can be 
detected at national level in the field of each of the two major categories of NRGs, which are 
Cultural Heritage and Natural Heritage. 

1903



 

 

• The way how these main features of the national management of NRGs positively and negatively 
affect the Country as well as the achievement of specific SDGs foreseen for the year 2030. 

• The impact that the main features of the national management of NRGs produce on the local 
environmental dimension, by highlighting good practices, strategies and tools that further 
strengthen the national excellences as well as those aspects that should be improved in order to 
overcome the country-specific issues. 

• The way how the economy of the Country is linked to the main features of the national 
management of NRGs and the strategies put in place by local enterprises and public bodies in 
order to contribute to the sustainable valorization of Cultural Heritage and Natural Capital. 

• The social impact that the main features of the national management of NRGs have on the 
Country, by influencing its national policies, scientific knowledge, education and public 
awareness. 

Based on the results of these studies, each partner identified and selected local companies that 
represent virtuous and meaningful examples of the approach developed by the respective Country for 
improving sustainable management of NRGs. For this purpose, each case study has been selected on 
the basis of its high degree of representativeness of the technical and scientific knowledge, the know-
how and the cultural-environmental-economic priorities of the respective Country of origin. These 
aspects have been highlighted in dedicated case study documents by means of the answers provided 
by the companies interviewed on environmental, economic and social impact indicators. Two Case 
Study documents have been produced for each of the Countries involved in the CHERISH project, one 
is relevant in the field of preservation of Cultural Heritage while the other is significant in the field of 
protection of Natural Heritage. 

Each Case Study document presents: 

• the importance of the challenge in the field of preservation and/or sustainable management of 
Cultural Heritage and Natural Capital that the company decided to face; 

• the solutions developed by the company to address the problem; 

• a brief description of the positive impacts produced by said actions undertaken by the company, 
presented in the light of environmental, economic, social, customer, people and performance 
impacts; 

• a brief description of the experience that the company gained by facing the challenge; 

• SDGs that can benefit from the solutions developed by the company. 

All the products developed on a national scale (five national reports and ten case studies) were finally 
‘clustered’ the comparative report. It summarizes, compares and critically discusses the results of the 
research studies on sustainable management of NRGs that have been performed by each partner at a 
national scale and that have been presented in the National Reports. The document describes the good 
practices already put in place in the five EU Member States involved in the CHERISH project to promote 
sustainable management of Cultural Heritage and Natural Capital, compares the main points of strength 
and critical aspects in the field of preservation of NRGs that have been identified in each Country and 
highlights the approaches followed by different local public bodies and private companies to make the 
fruition of cultural and natural assets more sustainable. 

3.2 IO2: Introductive didactic program on sustainable valorization of non-
reproducible goods 

The introductory didactic program aims to provide VET teachers and trainers with the main concepts on 
sustainable management of NRGs and sustainable tourism. The program has been already developed 
and the general methodology that has been used provided for the organization of the contents in three 
modules, each of which has been dedicated to present the selected topics on the light of one of the 
three dimensions of sustainable development. The key concepts presented in each module are briefly 
described hereafter. 

• Module 1 - NRGs and Environmental Dimension 
This module consists of an introduction to the concepts that define Cultural and Natural Heritage 
followed by a presentation of the main types of NRGs that fall into these two categories, with 
particular attention paid to international and EU regulations (e.g. definition and examples of 
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UNESCO sites). It also includes a presentation of the different interactions between NRGs and 
the different types of environments that surrounds them (urban or natural), with an introduction to 
the main types of hazards and risks that each type of environment can pose to the preservation 
of NRGs. The module ends with a sub-module dedicated to introduce ecotourism as a type of 
sustainable tourism addressed towards areas of ecological interest and that is characterized by 
educational purpose as well as little detrimental effect on the local ecology. 

• Module 2 - NRGs and Social Dimension 
This module consists of an introduction to the general principles of sustainable tourism, with 
particular regard to social responsibility (e.g. waste and emissions management related to the 
tourist flow). To this purpose, the main Core Indicators defined by the ETIS system and introduced 
by the European Community to promote sustainable tourism are introduced. Particular attention 
was paid to present in depth the “Social and Cultural Impact”, “Economic Value” and “Environment 
Impact” ETIS indicators, by highlighting their connection with the three dimensions of sustainable 
development. The module presents also an overview of the strategies promoted and/or already 
put into practice at international and EU level (e.g “Urban Waste – Urban Strategies for waste 
management in tourist cities”), The module ends with a sub-module dedicated to introduce 
responsible tourism as a type of sustainable tourism, where individuals, organizations and 
businesses are asked to take responsibility for their actions and the impacts of their actions. 

• Module 3 - NRGs and Economic Dimension 
This module is dedicated to present an introduction to the best practices dedicated to achieve the 
Community quality standards of tourism sustainability, by combining creation of new job 
opportunities with the respect of the Core Indicators introduced in the previous module (e.g. Green 
& Circular Economy models applied to the tourism). The module also offers a focus on circular 
tourism economy as an effective approach to increase the innovativeness of SMEs within the 
tourism sector by supporting the integration of circular economy elements into their services, 
products and business models. It presents examples of sustainable strategies of management of 
NRGs that capable of generating satellite activities that are economically rewarding as well as 
benefits to the local environment, with particular attention paid to the so called ‘green jobs’. The 
module ends with a sub-module dedicated to introduce develompental tourism as a powerful 
driver to promote a sustainable economic growth of destinations by means of exchange of good 
practices through ‘developmental tourists’ (e.g. short term researchers and humanitarian 
workers). 

 
Figure 2. The original illustration produced to represent the introductive didactic program by depicting the 
two young protagonists learning that it is necessary to balance social (blue orb), economic (red orb) and 

environmental (green orb) dimension of sustainable development in order to effectively promote a 
sustainable valorization of NRGs. 
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For what the types of OER is concerned, each module consists of three items. 

• A didactic handbook aimed at providing teachers and trainers with information useful to introduce, 
present and possibly deepen the contents of didactic presentations to the students. This 
document is organized accordingly to a format of lesson planning that allows teachers to easily 
add notes on concepts that they want to stress and highlight during the lessons, write some key 
messages that they consider useful to transmit to students, draft examples useful to better explain 
the concepts introduced in the corresponding part of the didactic handbook. 

• A didactic presentation consisting of a set of slides designed to present the main contents of the 
module to the students. 

• A questionnaire developed in accordance with the ECVET standard criteria and dedicated to 
assess the students' understanding of the main contents of the module. 

3.3 IO3: In-depth didactic program on sustainable valorization of non-
reproducible goods 

The in-depth didactic program is meant to provide an overview of the state of the art of the main 
technologies, tools and implementation models aimed at preserving, safeguarding and valorizing NRGs. 
The technologies and implementation models will be presented in the form of “intervention tools” and 
they will be distinguished and organized as a function of operational parameters. By using this approach, 
it will be possible to take into account and present in an integrated way all the different types of actions 
that contribute, directly and indirectly, to the preservation of NRGs and the promotion of sustainable 
tourism. This is consistent with the role of sustainable tourism proposed by the World Tourism 
Organization (UNWTO) that considers this type of tourism as a complex set of tools, good practices and 
policies that interact to contribute to the achievement of the 17 SDGs, including the sustainable 
valorization of both Natural and Cultural Heritage [5]. The ultimate goal of this program is, in fact, 
introducing end users to integrated territorial planning in the field of sustainable tourism, providing 
cognitive tools and a mindset that can facilitate their access to emerging work sectors in this area of 
interest (with particular attention to green jobs and aspects of self-entrepreneurship, from the bio-farmer 
to the expert in the circular economy). 

 
Figure 3. The original illustration produced to represent the in-depth didactic program by depicting the 

hands of the two young protagonists that start to handle and integrate with each other different aspects  
of sustainable valorization of NRGs in order to develop effective strategies. 

The program is currently under development and will consist of three modules, each of which is 
dedicated to one of the three main macro-areas of intervention in the NRGs sector defined by UNESCO: 
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• Module 1 - Technologies and implementation models for the conservation and sustainable 
management of Cultural Heritage. 

• Module 2 - Technologies and implementation models for the conservation and sustainable 
management of Natural Heritage. 

• Module 3 - Technologies and implementation models for sustainable conservation and 
management of integrated Cultural and Natural Heritage. 

The discriminants that will be used to index the various types of intervention tools will be: 

• Character of the intervention: in which dimension of Sustainable Development the selected tool 
acts on NRGs (environmental, social, economic). 

• Purpose of the intervention: which is the aim of the selected tool (conservation, restoration, 
valorization). 

• Type of intervention: which is the type of interaction between the tool and NRGs (direct, indirect). 

This approach allows to present in an inclusive way all the different types of actions that concur to the 
sustainable valorization of NRGs. For example, the ‘zero waste’ management strategy can be included, 
by considering it as an instrument of intervention of “social character” for “indirect” “valorization” of 
NRGs. The in-depth program is aimed, indeed, at stimulating integrated vision in the end users that can 
ultimately make them able to associate different types of cross-sectoral approaches that synergically 
contribute to sustainable valorization of NRGs. In order to facilitate this type of impact on the end users, 
the approaches and technologies presented in the didactic program will be organized in an interactive 
database, associated with a pilot app. The pilot app will provide teachers and trainer with an agile tool 
to make students and trainees perform simple simulations of integrated territorial planning by selecting 
different types of actions aimed at sustainably managing different types of NRGs. Besides the pilot app, 
the types of OER offered by the in-depth didactic program are the same presented in the introductory 
didactic program. Each module will, thus, consist of a handbook for teachers and trainers, PowerPoint 
presentations for frontal lessons to students and learners, a questionnaire to assess students' 
understanding. 

3.4 IO4: Professionalazing didactic module on geographic information 
systems 

 
Figure 4. The original illustration produced to represent the professionalizing didactic module by depicting the two 
young protagonists that start to use the different GIS databases like pieces of a puzzle that can be integrated with 

each other on the territory to create scenarios useful for the sustainable enhancement of NRGs. 
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The main goal of the professionalizing didactic module is to introduce teachers, trainers and, therefore, 
end users to the main GIS databases and tools dedicated to integrated territorial management of 
Cultural and Natural Heritage. This module continues and deepens the didactic path started in the 
previous IOs and culminated with the pilot app for exercises. The approach to integrated management 
and valorization of the NRGs in the field of sustainable tourism will be, indeed, further explained in this 
module by showing the possibilities offered by the most up to date technologies for processing different 
categories of data on a determined geographical area (elaboration of geospatial thematic groups). The 
choice to dedicate a separate IO to this module was motived not only by the large amount of information 
proposed, but also by the consideration that, from an educational point of view, it can be used as an 
optional expansion of the in-depth program proposed in IO3. This approach allows teachers to freely 
evaluate the opportunity of integrating the module into their courses and helps them in this decision 
through dedicated guidelines that will be drafted in IO5. 

The module is currently under development and will consist of three sub-modules, structured as follows: 

• Sub-module 1 - Introduction to GIS Instruments 
In this first module, GIS tool and its potential will be introduced, focusing on the main tools for the 
visualization and processing of spatial data and on the types of thematic maps that it is possible 
to produce and manage. 

• Sub-module 2 - Application of GIS to NRGs 
This section will be focused on presenting the main methods of querying databases and selecting 
spatial data regarding NRGs in relation to specific attributes (e.g. selection of archaeological sites, 
museums, natural parks on the basis of their distance from major roads/railways). This sub-
module will be also particularly informative on how to integrate spatial data in order to crate 
thematic levels regarding NRGs (e.g. archaeological and cultural sites classified according to 
maximum expected number of visitors). 

• Sub-module 3 - Potential of GIS Instruments in the Field of Sustainable Tourism 
In this last sub-module the opportunity offered by GIS in identifying and analyze specific areas of 
tourist-naturalistic-cultural interest will be presented and the potential use of these tools in tourism 
will be highlighted (e.g., increase in tourist flow by strengthening rail connections, increasing the 
share of land-use dedicated to typical crops through incentives to the local population). To this 
purpose, some explanatory simulations will be included. 

Also in this case, each sub-module will consist of a handbook for teachers and trainers, a PowerPoint 
presentations for frontal lessons to students and learners, a questionnaire to assess students' 
understanding. 

3.5 IO5: Cherish charter 
The "CHERISH Charter" is envisioned to be a reference document that presents the didactic products 
and good practices developed by carrying out the project, in order to offer these tools to the competent 
authorities, to the VET system and to all the organizations that deals with sustainable tourism and 
valorization of NRGs. 
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Figure 5. The original illustration produced to represent the CHERISH Charter by depicting the e-book like a 

shelter were the two young protagonists rest at the end of their journey. It symbolizes that young people 
consolidate their knowledge through the volume that collects and explains all the results of the project, 

acquiring structured and long-term skills. 

The Charter systematize all the activities performed during the CHERISH project, enhancing its 
philosophy and results, emphasizing how the proposed products are able to guarantee significant added 
value to the primary target group (VET teachers and trainers) as well as positive effects for the end 
users (VET students and learners). 

The document will be produced during the final months of the project and will be organized according to 
four thematic areas: 

1 Guidelines for the use of CHERISH educational products; 
2 Storytelling of operators who introduced innovations in the sector, with particular reference to 

companies that have been selected as case studies in IO1; 
3 Social and economic contextualization of the sustainable valorization of NRGs and the 

contribution given by CHERISH to this area of interest; 
4 Overview of good practices found at European. 

In particular, the guidelines for teachers will contain: 

• Information on how to use the different types of educational products of each module in an 
integrated and interactive way; 

• Additional bibliographic references for each of the thematic areas covered, which may be useful 
to expand some aspects of the modules through in-depth specific studies; 

• Examples on how to integrate and adapt the various teaching modules in accordance to different 
VET school programs and specializations (tourism, management of the environment, 
environmental biotechnology, food and wine services and hotel hospitality); 

• Suggestions on how to adapt the various modules to make them more effectively propaedeutic to 
extra-school VET training initiatives that are dedicated to promoting youth employment through 
the updating and qualification of professional skills; 

• Operative guidelines for teachers and trainers on how to upgrade the OER products offered by 
the project in Massive Open Online Courses (MOOC) dedicated to the sustainable valorization of 
NRGs. 
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4 CONCLUSIONS 
At the end of the project, the OER developed during the lifespan of CHERISH will be available online 
on the official CHERISH webpage: http://cherish2020.eu/. All the resources will be available in English 
as well as in the five languages of the partner Countries (Italian, French, Spanish, Greek, Bulgarian) 
and they can be used for free by teachers, trainers, students, learners and all interested persons. The 
OER will be stored in a dedicated e-learning platform associated to the official website, In order to get 
access to the e-learning platform, the system will only ask a registration email of the interested person 
and the commitment to quote the CHERISH project and Erasmus+ Programme every time that OER are 
used for training purposes. The OER will be tested by a panel of at least 1.700 persons (including 
primary target group, end users and stakeholders) during the project lifespan, but it is a commitment of 
the CHERISH partners to get updated the official webpage and the platform for at least two years after 
the end of the project. Therefore, our hope is that a larger dissemination of our product will be possible 
in Europe and also in other Countries. 
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CONJECTURES AND DEMOCRATIZATION OF HIGHER 
EDUCATION: THE POLYTECHNIC INSTITUTE OF VISEU CASE 

L. Sousa 
Instituto Politécnico de Viseu (PORTUGAL) 

Abstract 
Higher education in Portugal its characterized by the implementation, in the last two decades of the XX 
century, of a binary system: university and polytechnic studies. The establishment of polytechnic 
education allowed an effective democratization of the access to higher education. However, this process 
took time to be implemented and we still verify, today, persistent dichotomies with the university system. 
Nevertheless, it is unquestionable that, the institution of this higher education system, allowed a 
redistribution of the regional offer and the possibility for young people, coming from socioeconomically 
disadvantaged sectors of society, to have access to higher education, contributing to reducing 
geographic, social, and economic contrasts. In this reflection, we intend to address the specific case of 
the Polytechnic Institute of Viseu, as the first institution of polytechnic education created at national level. 
We have revised the data obtained in several investigations that took place between 2006 and 2020 
(557 surveys), in search of, in a longitudinal perspective, to verify the changes in the social profiles of 
its students, in their access to higher education, their motivations and professional expectations.  

Keywords: Polytechnic higher education, social classes, educational motivations, professional 
expectations. 

1 INTRODUCTION  
The context of higher education in Portugal has suffered major changes with the emergence of the 
polytechnic system, responsible for its effective democratization. The current structure of higher 
education in Portugal (public university, public polytechnic and private higher education) is relatively 
recent, because, until 1960, the offer of this type of education was exclusively in the public universities 
with access limited to a small portion of the population.  

Until 1970, higher education in Portugal was clearly a system of elites, characterized by low levels of 
participation. The creation of the binary higher education system (University’s and Polytechnics) seeks 
to respond to the growing demand in secondary education, a consequence of the compulsory and 
gratuity of basic education. This enlargement in the number and genesis of higher education sought to 
promote its democratization, expansion, regionalization and diversification. The regionalist discourse, in 
defense of economic promotion and social well-being at national level, affirms the need for a network of 
schools dedicated to forming the frameworks indispensable to the achievement of those objectives. The 
network of polytechnic institutes has filled this gap, emerging as an appropriate means of the articulation 
between the requests of economic agents and the professionalizing effort of school responsibility. 

However, it was soon found that the process would not be linear. Until 1970, higher education in Portugal 
was clearly a system of elites, characterized by low levels of participation. The creation of the binary 
higher education system (University’s and Polytechnics) seeks to respond to the growing demand in 
secondary education, a consequence of the compulsory and gratuity of basic education.  Considering 
the new demographic and institutional contexts, several singularities have intensified in the last two 
decades: the increase in the graduates unemployment and the consequent concern of institutions with 
this problem; the evaluation of higher education system and increase of institutional competitiveness; 
the upload of needs of scientific production and investigation funding; the sharp drop in the offer in 
certain scientific areas (the most evident example is the education); the progressive needs for PhD’s 
professors in polytechnics and universities and finally the application of the Bologna process of the 2nds 
and 3rds cycles.  

This is the context that outlines this approach, which the purpose to contribute to the reflection on the 
role of the polytechnic education on the effective democratization of access and frequency of higher 
education, to minimize the social, economic, and regional dichotomies that persist in Portugal. Alves 
(2007)[1] identify three types of dualities in national higher education system, namely: the social 
recognition (originated by the University's ancestry, accumulated prestige and differentiation of type and 
teaching objectives); between public and private education, with this being the subject of less social 
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recognition and prestige and between central (Lisbon, Porto and Coimbra) and peripheral institutions 
(regionalization of education, where polytechnic education occupies a central position). Consequently, 
there are persistent inequities at the geographic level, although in terms of training and with the 
implementation of the Bologna process, the type and forms of formations offers, in higher education, 
has gradually approached the two subsystems. However, according to Amaral and Teixeira (2000)[2], 
the private and public offer, mainly of a university nature, persists in concentrating in the North Coast 
and in the Lisbon area. Cabrito (1997)[3], in a more evident way, and Balsa; Simões; Nunes; Carmo; 
Campos, (2001)[4] and Machado; Costa; Mauritti; Martins; Casanova; Almeida, (2003)[5] in a more 
moderate way, identify social inequalities in access to higher education and confirming a reproductive 
and social selection logic.   

Family economic and socio-educational contexts persist in influencing choices and possibilities of 
accessing to institutions, scientific areas and geographic spaces, and the regionalization of demand 
continues to represent one of the structural characteristics of higher education in Portugal. In fact, 
several studies in the last decades, prove that social origin plays a central role in the academic 
trajectories of the youngest, and polytechnic higher education is attended, tendentially, by young people 
coming from families with lower economic and socio-educational resources, compared to the 
universities. However, this issue is not an exclusive feature of our country, Ellersgaard (2015)[6] and 
Savage and Friedman (2015){7], demonstrates that, at the international level, the economic and cultural 
social capital of the parents continues to play a significant influence on the academic and professional 
options and activities of their children.   

This context allows us to continue to establish a direct relationship between social, academic and 
professional trajectories and social and professional reproduction. This situation was corroborated, in the 
specific case of the IPV, in several analyses on the process of transition to the work of graduates (Sousa, 
2004[8]; 2010[9]; 2014[10]), verifying that, in most cases, the access to a superior degree does not always 
allow a social mobility. We cannot forget that, according to Mauritti (2002)[11], educational resources and 
more specifically, the way they are mobilized in the construction of professional aspirations and 
expectations are central elements for the understanding of the mechanisms that, from the point of view of 
the search for work, guide the transition processes to the active professional life of the most educated 
young people. Resende and Vieira (1992)[12] prove that the polytechnic student population has a 
sociological profile that tends to be distinct from those of the university´s: in the first case they tendentially 
come from the regional middle classes (urban and non-urban) and other social groups traditionally 
removed from the school culture; in the second case the origin is also diverse, but with strong expression 
in the social circles of large cities and regions with superior economic and cultural resources.  

The issue of social origin is, consequently, particularly relevant in this process. It influences the school 
aspirations of young people (Boudon,1977)[13], and simultaneously reflects the social image that the 
family has of itself. Bourdieu (1984)[14] advances, in this context, with the concept of social capital, 
conceptualizing the theory of domination, which emerges as a social mechanism based on the social 
resources of the actor, in the relations of knowledge and recognition. Werfhorst and Andersen (2005)[15] 
proved the influence of the social background on the school trajectory, mainly of the social origin and 
the educational level of the parents, “(…) parents' education and social status and the gender of the 
graduates, is generally seen as being influential (…) To have parents with higher education seems to 
be a clear advantage for one's own success.” (Schomburg, 2007: 47-48)[16].   

In this process, the importance of the family context and the territorial dimension are presented as 
important contextualization factors. It directly involves, in addition to young people and their relational 
networks, the employers and their own public policies in formative and employment support, which 
regulate the scale of the phenomenon of unemployment and employment itself. It implies, therefore, a 
diversity of roles, it depends on the transformations of the conditions of acquisition of knowledge and 
contributes to the sociopolitical regulation of the unemployed or inactive population, face to an 
increasingly volatile reality. New parameters of competitive demand are introduced and at the economic 
level there is a progressive reduction in work force needs, which is a direct consequence of the 
application of technology and mechanization/informatization of production processes, intensifying a 
phenomenon, so far residual - the unemployment of higher education graduates.  

Consequently, most young people who obtain a degree, in view of the difficulties of accessing a job, 
progressively see it as a purely instrumental factor, which often leads to the first opportunity, where the 
origin and geographical framework of demand, among others, are context variables of extreme 
relevance in this movement. What is at stake here is not only the issue of employment or unemployment, 
but the increasingly complex social issues, such as standard of living, social integration, precarious 
employment, postponement of entry into adulthood and social reproduction. 
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2 METHODOLOGY 
This paper is structured in different sections: Abstract, Introduction, Methodology, Results, Conclusions, 
Acknowledgements and References.  

Taking in consideration the national dichotomies, especially those of a sociodemographic 
(littoral/interior) and institutional (universities/polytechnics) nature, our analysis contains a sociological 
relevance. Subsequently, we seek here to highlight the role played by the Polytechnic Institute of Viseu 
in the local development, especially through the attraction and potential fixation of students and 
graduates in the region, bearing in mind the relevance of this movement in the demography (urban 
concentration), culture (elevation of the average cultural levels of the population) and economy (supply 
of qualified work force in the region).  

Polytechnic higher education has played, since its creation, a central position in the democratization of 
higher education in Portugal and the Polytechnic Institute of Viseu was, in this context, particularly relevant 
because, it was the first Polytechnic to start operating in Portugal (Higher School of Education in 1986).  

In the academic year of 2019/20 (DGEEC, 2020)[17] the public Polytechnic higher education made available 
23186 vacancy’s, which represents 44.7% of the total public higher education offer (51798). In this context, 
we pretend to approach, specifically, to the institutional framework of higher education in Portugal, and we 
intend to present contributions that allow us to understand, in a deeper way, the role played in this process.   

To do that, we use the information obtained in previous and current investigations that we have carried 
out in the last two decades, Sousa (2004[8]; 2010[9]]; 2014[10]; 2017[18]), to try to characterize 
socioeconomic profiles and the access motivations and professional expectations of the students, 
assuming, indirectly, the relevance of the transition to work as a condition for the integration, selection, 
or exclusion of young people in society. We will use, in this context, the data collected in different time 
periods from surveys applied to the finalists of the IPV of the academic years 2005/2006 (244 surveys), 
2018/2019 (152 surveys) and 2019/2020 (161 surveys), to allow us a longitudinal analysis. Statistical 
analyses were supported by the Statistical Package for the Social Sciences 27.0 program.  

3 RESULTS 

3.1 Sociodemographic contexts and higher education 
We start this reflection by the sociodemographic characterization of the finalists, comparing data from 
2005 to 2020, to understand what kind of population accesses the polytechnic of Viseu.  

Table 1 - Sociodemographic characterization by academic year (%) 

 2005/06 2018/19 2019/20 

Genre 
Woman 38,5 70,4 77 
Man 61,5 29,6 23 

Age 20-23 62,7 78,3 83,2 

 24-30 26,2 12,5 11,2 

 31-40 6,9 5,3 3,1 

 + 40 3,2 3,9 2,5 

Residence/District Viseu 66 61,8 60,9 

 Aveiro 12,3 13,2 16,8 

 Porto 3,7 5,9 6,8 

 Guarda 4,9 3,3 4,3 

 Braga 2 2 1,2 

 Vila Real 1,6 2,6 0,6 

 Outros 9,5 13,2 9,4 

Total  100 100 100 
N: 657   
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As we can see in table 1, we verify a change in the dimension of the gender, with a progressive 
feminization of the student population, movement that was also verified in the Portuguese higher 
education, in the recent decades. Regarding age, it appears that most of the finalists are in the age 
group of 21 to 23 years old, revelling a trend that has been intensified, in parallel with the decrease in 
the representativeness of students of higher age groups. This movement proves a progressive linearity 
of the school trajectories of the youngest, which is related to a progressive increase in the compulsory 
education level (actually of 12 years, promoting the direct access to higher education) and the 
implementation of the first education cycle of the Bolonha process (3 years), but it also represents the 
end of the movement of return to school (higher education) of a generation that had abandoned the 
system too early, as we demonstrate in the case of IPV (Sousa, 2010).   

This context has consequences in the personal and family life of young people. The majority are single, 
fitting, according to Galland (1991)[19], in a perspective of progressive extend of academic trajectories 
and consequently delaying the entry into adult life. As for the geographical origins of the IPV finalists, 
most students come from the central region of the country, with an evident prominence from the district 
of Viseu (above 60%), corroborating trends in regional demand for education, that have been observed 
since the last decade of the XX century, in Portugal (Cruz and Cruzeiro, 1995[20]; Vieira, 1995[21]). 
However, there is a progressive increase in the attraction of young people coming from other districts, 
which tend to be bordering the district of Viseu (Aveiro and Porto), and that reflects a mobility 
improvement, specifically of the national roads systems between limitrophe districts.   

On the other hand, we pretend to establish a direct relation between family context (economic, qualifying 
and organizational resources) and their children's educational trajectory as it can be seen in Resende; 
Vieira (1992)[12] and Tavares; Justino; Amaral, (2008)[22].The social class continues to influence the 
access to higher education and the type of scientific area chosen by students. Consequently, it is 
necessary to trace the social origin of the finalists. To determine their class places, using the typology 
presented by Costa, Machado and Almeida (2007)[23], who argue that most of the theoretical proposals 
and empirical investigations linked in the current sociology of social classes converge for the 
permanence of an importance central to socio-educational and socio-professional indicators. These 
authors speak of class structure, defining their respective categories or class places as their respective 
categories.  

Table 2 - Social class by school year (%) 

 2005/06 2018/19 2019/20 
EMLP - Entrepreneurs, Managers and Liberal Professionals 10,3 19,7 12,3 

TFP - Technical and Framing Professionals 12,9 15,5 12,9 

IW - Independent Workers 12,5 4,9 3,2 

PSEW - Pluriactive self-employed workers 35,8 2,8 1,9 

IF- Independent Farmers 0,4 1,4 0,6 

AIPL - Pluriactive Independent Farmers 0,9 1,4 0,6 

EE - Executing Employees 11,2 15,5 21,3 

FO – Factory Workers 4,7 22,5 17,1 

AWE - Agricultural wage earners 0,4 0 1,3 

SPE - Salaried Pluriactive Executives 10,8 15,5 28,4 

Total 100 100 100 
N: 657   

The table 2 evidences three clear trends: there is a prominence of the lowest categories, namely SPE, 
FO and EE, whose representativeness has increased; in the higher categories (EMLP and TFP) we 
verify a stabilization movement, with an increase registered in the higher EMLP category (19.5% in 
2019), mainly supported by cases in which parents have small businesses, especially in the commercial 
and catering areas; and finally, the decrease in the representativeness of the intermediate categories 
(especially PSEW and IW). These results may be related with the movements that support, in recent 
years, a crisis of the middle class in Portugal (Louçã; Lopes; Ferro, 2019)[24] with consequences in social 
hierarchy. The fact is that these results allow us to continue to associate the relevance of social origin 
in the academic trajectory of the youngest, fitting in the perspective of Cabrito (1997)[3], Balsa; Simões; 
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Nunes; Carmo; Campos (2001)[4] and Machado; Costa; Mauritti; Martins; Casanova; Almeida (2003)[5]: 
the persistence of a movement of social inequality in access to higher education and a social 
differentiation, that confirms a reproductive logic and social selection of the national higher education 
system. These data also reinforce the perspective that we are facing a type of education with a 
predominantly female population, coming from social classes with low economic, qualifying, and 
organizational resources, which may justify an evident movement of regional demand for education.  

3.2 Motivations and expectations of the finalists  
Bearing in mind the progressive revalorization of higher education degrees value and the constitution of 
new parameters, demands and competitiveness in the labour market, the unemployment currently 
dominates the concerns of the politics, economists and families. This issue particularly affects those 
who progressively see one of the only ways of social ascension being overblown. This movement, in 
Portugal, has several causes. To Amaral and Teixeira (2000)[2], it is originated by the increase of the 
familiar investment in education and, simultaneous, by the implementation of governmental educational 
policies, specifically the progressive expansion of the offer of higher education, which reached, in 
2020/21 (DGEEC, 2020)[17, new maximum values.   

Consequently, new challenges are created not only to the traditional role of the state in regulating the 
higher education system, but also in terms of the expectations of young people and their families. To try 
to explore these questions, we present the motivations of accessing to higher education and the 
representations and expectations of the finalists, regarding the diploma and employment role in the 
professional future. We verify, simultaneously, that the finalists continue to declare that, above all, they 
were placed in their first option during the access to higher education process, corroborating what was 
already advanced: a high level of correspondence, particularly at the institution/area level. In this 
process, it is important to analyse the access motivations, to verify whether this movement is justified 
by socioeconomic issues or if it reflects a recognition of institutional quality (Tavares; Justino; Amaral, 
2008)[22]. The issues related to access to a job and good working conditions (the motivations most 
mentioned by the finalists), which allows us to connect to the importance of access to a degree and the 
social and economic family contexts.  

Table 3 - Representations and expectations about diploma/employment by school year (%) 

Obtaining a higher education degree affects  2005/06 2019/20 2020/21 
Possibility to find a job Yes 88,1 87,1 95,5 

No 12,9 12,9 4,5 

In salary and material incomes Yes 83,9 82,4 86,9 

No 16,1 17,6 13,1 

Increase social status Yes 66,3 73,6 67,2 

No 33,7 26,4 32,8 

Total  100 100 100 
N: 657  

In table 3, we verify that the finalists continue to value the importance of obtaining a degree. We 
emphasize that the finalists continue to believe that the access to the diploma directly interferes with the 
possibilities of finding a job, that it influences salary conditions and that it infers an increase in social 
status. Despite the movement of school inflation, the representativeness of unemployment of the most 
qualified young people and the movement of overeducation (Hartog; Pereira; Vieira, 2001)[25], IPV 
students continue to reveal high professional expectations and a significant symbolic representativeness 
to the status of the degree.   

4 CONCLUSIONS 
We can sustain, in this specific case, that the IPV continues to present a student population that is 
mostly female (a movement that has intensified in the last decade) and increasingly younger (direct 
consequence of the implementation of compulsory education to 12 years and the reduction of students 
of higher age groups who, belonging to previous generations, had left too early the education system). 
Simultaneous, in relation to the social class of origin of the finalists, there was a bipolarization: an 
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increase in the representativeness of the lower classes (SPE; O; EE) and an effective decrease in the 
middle classes (especially the “disappearance” of the PSEW, IW), being that, generally, the data of the 
highest classes (EMLP; TFP) remained relatively stable.   

We can support that the students tend to be young people, from families with low economic and 
qualification resources, which makes even more evident, in this case, the importance of the access to 
the polytechnic higher education, in the possibility to improve their social context. We consider 
understandable that a regional demand for education persists, as we can see in Cruz's; Cruzeiro and 
Matias (1992)[20], Resende and Vieira (1992)[12], Cabrito (1997)[3], Balsa; Simões; Nunes; Carmo; 
Campos (2001)[4] and Machado; Costa; Mauritti; Martins; Casanova; Almeida (2003)[5] at national level, 
or in Sousa (2004[7]; 2012[26]; 2017[18]) regarding IPV. Despite this, it is at the polytechnic higher 
educational level, in the interior of the country, that the reproductive and social selection logics persist, 
a movement that fits in the observation of the phenomenon of social inequality in access and in the 
affirmation of a social differentiation, supported by a reproductive logic and social selection of the 
national binary higher education system itself. Most finalists access to the higher education institution 
closest to their district of residence, and the link between this option and the family's socio-economic 
context can be established.   

This situation is confirmed by the various indicators in the different time periods covered, showing a 
dichotomic social reality and a high correspondence between socioeconomic origins, motivations for 
accessing higher education and professional expectations. This context also reflects that, with increase 
of the durability of academic trajectories (growth of the masters and PhD’s offers), the average age of 
access to stable employment and the time of entry into adult life increases, which means that residential 
and economic dependence on the family will be extended (Sousa, 2012)[26].   

As for the symbolic representativeness of the diploma, for many finalists, obtaining a graduation degree 
assumes a central importance in accessing to a well-paid job and social status, revealing high 
expectations, in view of his importance in their professional future. We can affirm that polytechnic 
education in Portugal, especially in regions of the interior of the country, continues to play a central role 
in the attempt to minimize the country's social and economic differences. For many, it still represents 
the only possibility of extending their school trajectories in the post-secondary period. Consequently, the 
process of affirming polytechnic education, in the context of the democratization of this level of 
education, has not been concluded, nor does it appear that this will happen in the short term. It continues 
to represent, for many, the only possibility of attending higher education, making it possible to create 
expectations to improve their original socio-economic condition and position, which represents the true 
spirit of the Bologna Declaration and European education policies.  
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Abstract  
Nowadays, the efficient incorporation of recent biotechnology graduates into the market requires the 
development of new skills, such as communication, critical analysis, as well as the ability to solve 
challenges and implement real solutions. Focused on this purpose, the development of Project-Based 
Learning (PBL) methodologies have shown as promising alternative. This pedagogical method arises 
as an initiative for a more autonomous learning through stimulating challenges that motivates students 
to investigate, becoming experts in a subject before carrying it out in practice and being able to critically 
discuss the results obtained leading to a more solid learning. 

At Universidad Europea de Madrid (UEM), since the academic year 2017-2018, students belonging to 
the 4th year of the Biotechnology Degree, enrolled in the courses of Bioreactors, Business Management 
and Biotechnological Processes and Products, have participated in the development of the PBL project 
aimed at promoting entrepreneurship. With the goal of promoting the connection between the real needs 
of the biotechnology industry and the commercial study, our students faced a challenge posed by a 
fictitious biotechnology company. The students carried out the development of real proposals applied to 
a wide range of biotech markets and provided a solution with an original and innovative idea developing 
aptitudes such as planning, information integration, individual responsibility and teamwork. In addition 
to training their practical skills in the laboratory with fermentation experiments, they developed their 
written communication skills through the elaboration of an integrative report complementing their 
learning. Finally, the project ends with an oral presentation session and consequent critical review with 
the participation of all the students and teachers involved. 

This project has fostered the students' confidence and autonomy to face the world of work, corroborated 
thanks to surveys and questionnaires that evaluate their learning and satisfaction with the methodology. 

Keywords: Project Based Learning, Biotechnology, research in real projects.  

1 INTRODUCTION  
For more than a decade, Universidad Europea has been committed to a differential and innovative 
education that favours the professional development of its students. Nowadays, when students finish 
their degree, companies and industry demand a highly qualified profile. We would like to ensure that our 
students carry not only the theoretical knowledge of the different courses but also the skills required in 
the labour market [1] such as information management skills, communication skills, critical thinking and 
problem-solving skills, teamwork skills, entrepreneurship skills or leadership skills. For this purpose, we 
have shifted the traditional teaching to a new project-based teaching by adapting the program, activities 
and methodology of some courses in the Biotechnology Degree. 

Since 2017 in the Biotechnology Degree, students have faced in all courses different methodologies 
such as inquire-based [2] or project-based learning (PBL). The students develop different projects 
throughout the four years of the degree. Each project increases in complexity and freedom for students 
to make decisions, in order to enhance autonomy and self-confidence in their experimental work [3]. 

The PBL methodology aims that the students achieve an interrelated, integrative and holistic knowledge 
of all courses. The purpose of implementing project-based learning is to train professionals who put their 
knowledge into practice through active methodologies that are increasingly closer to the professional 
environment [4]. This methodology helps the student to engage with its learning process by carrying out 
literature research activities and implementing them in their own experimental work. This makes the 
student more deeply involved and turns out in a deeper learning of the theory to approach real problem 
solving [4]. 
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Focusing on the implementation of the PBL methodology in the 4th year of the Biotechnology Degree, 
three different courses are involved: Bioreactors (BR), Biotechnological Processes and Products (BPP), 
and Business Management (BM). This pedagogical method arises as an initiative for a more 
autonomous learning through inquiry with stimulating challenges for the student that motivates them to 
investigate the subject. At the same time, they become proficient in their project topic before carrying it 
out in practice and they critically discuss the results obtained, resulting in a more solid learning as they 
manage to consolidate their knowledge [5]. This project intends to encourage teamwork, critical thinking 
and real problem-solving through the practice. In this way, the students' confidence and autonomy to 
face the real labour market is fostered [6]. 

The whole implementation is supported by surveys and questionnaires that evaluate the perception of 
their learning and satisfaction with the methodology. 

Our hypothesis at the beginning of the implementation of the methodology is that project-based learning 
increases critical thinking and ease of decision making when dealing with a new project proposed by 
the student, simulating the planning of any professional in real life [7].  

2 METHODOLOGY 
Implementation of PBL approach was introduced in 2017 in the Biotechnology Degree as an innovative 
tool to develop active and cooperative skills simulating real life situations [8][4][9]. The study participants 
were 4th year Biotechnology undergraduate students, from the academic year 2017/2018 to 2020/2021.  

 

Figure 1. PBL project timeline. (BR: Bioreactors, BPP: Biotechnological Processes and Products, BM: 
Business Management). 

As is it described in the introduction, three different courses, BR, BPP and BM, with the participation of 
the respective teachers, were involved in the main project. Internally, PBL project was divided in two 
separated but intrinsically related sections: Section 1, Real life and integrative problem solving and 
Section 2, Experimental activities based on real laboratory experience. All complete project was 
designed considering the learning competences summarized in Figure 2. 
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Figure 2. PBL project learning competences (BR: Bioreactors, BPP: Biotechnological Processes and 

Products, BM: Business Management). 

2.1 Section 1: Real-life and integrative problem solving 
PBL project was initially presented to students in the way of a starting point of a hypothetical Open Call 
for funding. In particular, the situation was “The R&D department of an international Biotechnology 
Company has opened the deadline to apply for funding of research projects. The company is interested 
in developing a project that involves the use of a microorganism in order to obtain a value-added product 
and, at the same time, exploit the biomass that is produced in the process”. Students worked in small 
teams, previously defined by teachers based in complementarity between members (not more than 5 
members). From that moment, students enrolled in BR, BPP and BM courses suggested new real 
proposals answering a complete set of questions regarding this topic (Figure 3). This section was 
conducted through multiple classroom sessions for 3-4 months, concluding with the oral presentations 
and dissertation of their projects in a session with all students and teachers. Pursuing this goal, the 
proposal was divided into subsections dealing with topics of the courses involved in the PBL research:  

1 h the knowledge of BM, students had to analyse marketplace, target costumer, branding, naming 
and other marketing aspects to determine the final product.  

2 Through the knowledge of BR and BPP, students had to analyse biotechnological applications, 
technical requirements, and other aspects related with a hypothetical implementation of their 
proposals in the industry.  

During classroom sessions, supervised groups worked in their proposals following the scientific method. 
To help students, teachers promoted discussion and questioning of several aspects, checking the 
evolution of learning processes. At the end of Section 1, groups were asked to write a scientific report 
following the list of questions and facts related to the topic and presenting it in an oral dissertation in 
class. Feedback was given to the students by both the teachers and their peers to improve their 
proposals.  

At this point, the students are considered to be cognitively ready to tackle the experimental part (named 
Section 2) and to make the most of it. 
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In the BM subsection, project was conducted through the definition of market opportunity, the selection 
of customer segment (buyer card), the creation of value proposal, and the design of marketing and 
communication strategies through branding, promotion and positioning in order to successfully enter the 
market.  

• What microorganism would you use to produce the product of interest? Why? 
• What working conditions would you propose to produce biomass with the chosen 

microorganism? What metabolic routes is the microorganism using under these conditions? 

• What working conditions would you propose to produce the product of interest? What metabolic 
routes is the microorganism using under these conditions? 

• What type of bioreactor would you use with the chosen microorganism for the two types of 
production (biomass or production)? Describe the advantages and disadvantages of the 
bioreactors you describe. 

• How would you monitor biomass growth? Can it be quantified? How? 
• How would you monitor the production of the product? What analysis methods would you use? 
• Is purification or further treatment of the product of interest necessary? Why? Which method(s) 

would you use if necessary? 

• For which commercial sector is the product (cosmetics, industry, food...)? 
• What are the advantages of the product you are generating over other similar products that are 

already in the market? 

Figure 3. Examples of proposed questions in Section 1 focused on development of scientific and business reports. 

2.2 Section 2: Experimental activities based on real laboratory experience  
Although the students generate their own novel project in teams, then, in the experimental part they only 
developed one project in common due to pedagogical needs. The experimental setup is based on 
previous publications [5] and consists of two groups of fermentation conditions employing 
Saccharomyces cerevisiae as model microorganism to obtain biomass and ethanol as product of 
interest. In this experimental stage, for one week, students grew the named microorganism in two scales 
(low scale 100mL-flask and higher scale 5L-bioreactor), testing multiple parameters in a set of defined 
culture conditions (Table 1).  

Table 1. Culture conditions and main purpose of each experiment.  

100-mililiter scale 5-liter scale 

Purpose: biomass 
productions under 
aerobic conditions 

Conditions: 
YPM medium 

30ºC 
200 rpm 
Aerobic 

Purpose: monitoring growth 
process, glucose consumption 
and ethanol production under 

anaerobic conditions. 

Conditions: 
Batch fermenter YPM medium 

30ºC 
300 rpm Rusthon blades (two sets) 

pH 5.0 

At the beginning of Section 2, a main experimental objective was presented to students (“Study of the 
growth of Saccharomyces cerevisiae under different conditions of cultivation and production of ethanol 
in a bioreactor”) and they were asked to answer it at the end of the laboratory sessions. They must hand 
in a laboratory report (answering a list of facts and technical questions related to the experimental 
procedure and results, Figure 4) and a LabBook (a diary were they describe what they calculate and 
perform every lab session) would be evaluated by teachers.  
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1. Is there a lag phase in the growth curves? How long is it? Are there differences between 
the two processes? Justify your response in all cases and calculate the time for the other 
growth phases in both processes. 

2. Are there differences between the doubling times of both cultures? Why? 

3. Are there differences in yields or viability? Why? 

4. Do you think we have achieved a good yield? Could you improve the result by modifying 
any step of the process? 

5. Why are p-hydroxybenzoic acid and 4-aminoantipirine necessary in the glucose 
quantification assay? Why is the absorbance measured at 510 nm? 

6. Why is it necessary to wait 20 minutes to see the result of the enzymatic glucose test? 

7. Why is a calibration curve not necessary in the ethanol enzyme test?  

8. What are the main precautions to be taken when performing the ethanol test? Do you think 
any modifications should be made to the protocol to improve the results? 

9. Have you made any experimental mistakes? Why? How could you have prevented them? 
Which results have been affected? 

10. Can you propose any complementary experiments to improve the characterization of the 
process? If so, describe it and explain its purpose. Propose a small protocol to carry it out. 

Figure 4. Focus questions proposed to students in section 2.  

Students that worked in the same groups as in Section 1, observed the cellular viability, doubling time, 
glucose consumption and ethanol production employing microbiological and enzymatic techniques, and 
all experimental results were analyzed. In the lab report and LabBook their experimental procedures, 
observations, obtained results (experimentally and correspondingly analyzed by statistical methods), 
graphs, tables and conclusions were included. 

2.3 Students’ satisfaction 
To check the impact of PBL strategy, at the end of the project students were asked to voluntarily respond 
to a questionnaire. Within it, evaluation of their perceptions about different aspects were analyzed, such 
as: i) learning process; ii) planning and follow-up of overall project; iii) team members interaction; iv) 
workload and difficulty; v) assessment methodologies; vi) motivation; vii) development of skills; viii) 
overall rating. Students rated each item from 1 (totally disagree) to 5 (totally agree). The mean score 
and the frequency with which students answered “agree” or “totally agree” were calculated. Statistical 
analysis to compare the means of the three different academic years was carried out (t-test) and p-
values below 5% were considered of statistical significance.  

3 RESULTS 
The PBL project was implemented throughout four academic years (2017-2018, 2018-2019, 2019-2020 
and 2020-2021). However, only the results regarding the last three academic years, from 2018-2019 to 
2020-2021, are described. This is because satisfaction surveys were not yet implemented in the 
academic year 2017-2018. As described above, three different courses are involved in this project: BR, 
BPP and BM. The number of students in the 4th year of the Biotechnology Degree that answered to the 
surveys was around 10 each year.  With some exceptions, they were all enrolled in the three courses of 
the PBL. 

3.1 Analysis of students’ perception of BR and BPP activities 
Surveys were handed to the students at the end of the experimental part of the activity, before they 
receive their final score. In total, 33 students answered the questionnaires, and all the answers are 
gathered in Figure 5. Selected items are commented in the following section.  
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Figure 5. Quantitative analysis of students’ perception. (*p-value<0.05). 
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3.1.1 Quantitative analysis 
Throughout the years, the satisfaction of students with the PBL methodology increased in almost every 
item. This improvement in the score mostly has to do with the fact that students are more familiarized 
with the concept of PBL, as the academic model is strengthened in the Biotechnology Degree [3].  

Looking at items related with the perception of learning, item 5 (“This methodology allowed me to see 
the overall vision of a product production process”) was highly rated in every year. This is indeed the 
main interest of the PBL and where students are directed to from the beginning of the project. On the 
other hand, items such as 6, 7 or 8, had to be improved in the most recent academic years (Fig. 5). 
Interestingly, 82% of students in the academic year 2020-2021 agreed or totally agreed to item 8 (“This 
methodology will help me solve situations in my future professional life”), which is one of the main goals 
of the PBL, to prepare students to real-life situations.  

Regarding the items related with planning and follow-up, there is also a significant increase in the 
satisfaction (items 9-12, Fig. 5). Students seem happier with the way the activity is planned and with the 
time they must dedicate to it in the last academic year the PBL was implemented. To achieve this, every 
year the questions proposed to the students (Fig. 3) are revised and the deadlines are adapted to the 
needs of each academic year. A great effort in coordination is made not only with the courses involved 
in the PBL, but also with other courses of the 4th year of the Biotechnology Degree to help the students’ 
performance. This also reflects in items about workload and difficulty (items 18-19, Fig. 5), which show 
that as years pass students perceive that the activity is more adapted to their needs. All of this leads to 
a greater degree of satisfaction with the assessment of the PBL activity (items 20-21, Fig.5), which 
significantly increases every year. 

The score of items related with team interaction are highly dependent on the year and the nature of 
students. Teams were made in a completely random way in the academic year 2018-2019 and semi-
randomly, considering the background of students, in the other two academic years. Random team 
formation resulted in conflict with the students, which is translated in the results of the survey (items 13-
17, Fig. 5). In addition, this last year, working in teams has had the increased difficulty of the world 
pandemics of COVID19, which has forced everyone to implement new ways of interaction. Items 16 and 
17 refer to the intermediate session in which students present their project. The way in which this session 
takes place has been improved each year, promoting student’s interaction by adding a part of the final 
mark that depends on whether they ask questions or comment about the other projects. It is worth noting 
how the perception of what students learn from their peers increases every year (item 16, Fig. 5).   

Motivation items scored significantly higher in the last year, compared with the two previous years. In 
the academic years 2018-2019 and 2019-2020, only half of the students enjoyed doing the PBL (item 
25, Fig. 5), whereas this increased to 91% of students in the academic year 2020-2021. Item 23 (“At the 
time of developing the experimental work, I felt identified with what I had previously written”) was the 
one that scored the lowest of the survey. This can be easily explained, because as described in the 
methodology section, students can write their project about any biotechnological solution, but in the 
laboratory, the experimental is limited to the fermentation of Saccharomyces cerevisiae. 

Finally, students are asked whether they think they have acquired a set of skills (items 27-33, Fig. 5). 
Once again, an improvement in perception can be observed throughout the years. In the academic year 
2020-2021, every student felt they had achieved item 32 (“Autonomous learning”) and 91% of students 
agreed or totally agreed to have achieved items 27 (“Search and selection of information”), 28 (“Oral 
and written communication”), 31 (“Critical thinking”) and 33 (“Problem solving”). 

The overall rating of the activity increased each year, from 2.2 to 4.4 in a scale of 1-5 (Fig. 5). This 
shows how the changes and improvements that teachers make every year are indeed reflected in the 
final assessment of the PBL activity. In addition, as has been stated above, the PBL approach is more 
established every year within the Biotechnology Degree. Students are familiar with the methodology and 
with the way it is assessed, therefore taking a greater advantage of it.  

3.1.2 Qualitative results 
The questionnaires included some open questions for students to reflect with their own words what they 
liked the most, the least and what they would change/improve. In general, they would like to spend more 
time in the laboratory doing experimental work. When asked about what they liked the most, they said 
statements like: “The experimental part”, “Working with a real bioreactor”, “Autonomous work in the 
laboratory”. Also, when asked about what they liked the least: “Only three days in the lab”, “lack of time 
in the lab”. 
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They showed some concerns about the coordination with the course BM, as they made comments such 
as “[…] We are doing a lot of PBL work in business management that has not been reflected in the final 
project”. On the contrary, some students commented positively on the organization of the PBL activity 
with statements such as: “How you have guided us and how I have managed to get a global idea and 
see connections between courses. It has helped me to better understand the courses” and “The 
organization has made it much easier to understand, structure and do the work”.  

4 CONCLUSIONS 
Students are more satisfied with the PBL as the academic years go by. Involved teachers and students 
are more familiarized with the method. Teachers upgrade the methodology every year by adding 
improvements requested by students in previous surveys. In general, students value the methodology 
positively from the first year, especially when asked about their perception of having achieved a global 
vision in the production of a biotechnological product and regarding the fact that it helps them integrate 
the knowledge of the different courses involved.  

The small number of students per year (n=10) is a disadvantage for the analysis of statistics, but on the 
other hand it is a huge advantage for the monitoring and evaluation, which will be reflected in the 
perception that students have about the improvement of their skills. 

A high percentage of students perceive that PBL helps them to cope with real-life situations, which 
implies the achievement of the main objective of the method, which presumably will make them more 
confident in the working environment. Satisfaction with subjects related with team interaction depends 
on each year. This is based on how its conformation has been decided or with technical problems such 
as the pandemics in the academic year 2020-2021. On the other hand, they always appreciate the 
guidance of the teachers in the group sessions. 

The improvement in the implementation and coordination effort of activities and teachers is reflected in 
a significant increase in student satisfaction with the planning, workload, difficulty, assessment and 
organization of the project over the years. 

Students in the last years have perceived that they have been trained in certain skills such as 
autonomous learning, information research and selection, oral and written communication, critical 
thinking and problem solving, demonstrating that the PBL method is being successfully implemented 
and improved over the years. 
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PROMOTING DIGITAL LITERACIES AND MULTIMODAL
COMPOSITIONS IN THE ESL WRITING CLASSROOM: HOW
DISRUPTIVE TECHNOLOGIES CAN HELP SOLVE WICKED

PROBLEMS

K. Jose

The English and Foreign Languages University (INDIA)

Abstract

Drawing from socio-constructivism, Universal Design for Learning and multiliteracies framework, this
paper encourages language teachers to weave the four digital practices of communication, collaboration,
and creativity into academic writing instruction. This, the researcher feels, can address two problems
that perturb most ESL teachers: the disconnect of writing as a skill as taught in ESL instruction context
with real world writing requirements; and the inability to ensure meaningful and productive participation
of all students due to the assorted student profile in any classroom. 

Transforming academic writing instruction poses a ‘wicked’ or ill-structured problem – how do we make
our writing classes relevant to the current context and meaningful to all learners? What writing can
teachers teach when learner levels are varied, tools for writing keep constantly changing, and real-world
writing requirements are in flux? 

Drawing insights from a multimedia academic writing course, this paper proposes how disruptive
technologies, in this context web 2.0 tools, were used to facilitate development of digital literacy skills in
students, specifically, 
(1) to gather and synthesise ideas/ information 
(2) to collaborate with others to enhance and structure one’s understanding, and 
(3) to produce written communication augmented with multimedia aids. 

Web 2.0 tools were used at two points – for conducting collaborative pre-writing activities and for
creating the final individual writing task. It was observed that the digitally-mediated collaborative pre-
writing activities helped students develop a better understanding of readership and engage in dialogues
with themselves, peers, and others. These dialogues also tapped the potential of distributed cognition
and reduced the occurrence of assumptions and fallacies through cooperation, participation and
reciprocity. That dialogues support learning is not new. What this paper discusses is how dialogues with
self or others become richer when accompanied by pictures. In this course, the dialogues plus pictures
activities served a dual purpose: they helped students express themselves in an organic manner and
also had the potential to make students question and/or alter their deep-seated beliefs and express
willingness to receive new ideas. 

The final task was writing an essay that incorporated multimedia elements with the verbal while adhering
to the conventions of an argumentative essay. Students were allowed a choice of several web 2.0 tools
to create their essays. It was observed that the multimedia essays produced by the students evidenced
clarity of purpose, clear structure, and logic in argumentation. They also indicated presence of new
knowledge. 

The paper proposes modification of traditional writing assignments and incorporation of multimodal
compositions into the writing classroom.

Keywords: Multimodal writing, digital literacy, ESL classrooms, socio-constructivism, Universal Design
for Learning.
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HIGHER EDUCATION AND EMPLOYMENT: A CASE STUDY OF 
HIGHER EDUCATION FINALISTS 

L. Sousa 
Instituto Politécnico de Viseu (PORTUGAL) 

Abstract 
The increasing difficulty of young graduates in accessing to a job reflects the evolution and expansion 
of higher education and the changings of the labour market characteristics. Unemployment 
represents, itself, an economic and social problem, and one of the most pressing concerns of young 
people and families. Bearing in mind that work plays a central role in social integration, in construction 
of identity and in the social relationship’s structuration of the youngest, its sociological relevance is 
evident. Consequently, it involves, not only the access to employment, but also the transition to 
adulthood, in view of the prolongation of youth and educational trajectories. Our object of study is 
constituted by a sample of 655 surveys of 2019 and 2020 finalists from Guarda, Leiria and Viseu 
Portuguese Polytechnics. We intend, here, to contribute to the reflection on the importance, for young 
people, of employment in their motivations accessing higher education and their perceptions and 
expectations about the professional future. We approach, in parallel, the professional situation in the 
last year of academic training.   

Keywords: Youth, Employment, Higher Education, Graduation. 

1 INTRODUCTION  
During the first decades of the 21st century, the interest about the relationship between higher 
education and the world of work has increased. The simple access to a higher education degree no 
longer solves the problem of accessing to qualified employment. The work has always played a central 
role in social integration and personal fulfilment, in the identity construction and structuration of social 
relations in contemporary societies. The particularities of the world of work have changed significantly 
in recent decades, witnessing a vertiginous evolution of the production processes, based on a global 
market economy and based on assumptions of technological evolution and scientific knowledge, which 
decisively change the operation of economies. This growing demand for knowledge is based on the 
development of higher education and, consequently, the establishment of new educational levels 
(Masters/PhD’s). New parameters and requirements of quality and qualifications are established, 
because of the scientific and technological evolution, which profoundly transforms modern societies. 
The geographical context is particularly relevant, because when the difficulty of access to employment 
is higher, the tendency to accept the first job, to accept what is available, increases. Béduwé and Giret 
(2004)[1] refer that the dimension of urban space directly influences the probability of working.  

In Portugal, there are deep economic, social and cultural historic dichotomies between regions, 
especially in relation to the coast and the interior of the country (Barreto, 1996)[2]; (Veiga, 2005)[3]. 
These dichotomies are important structural characteristics, and have intensified, in recent decades, a 
geographical coastal population fixation movement and, simultaneous, an urban concentration. In the 
Central Region of the country, the coast zone have three important urban centres (i.e. Coimbra, Leiria 
and Aveiro),the town of Viseu, located more in the interior, demonstrates a growing demographic 
dynamism, proving the tendency towards urban concentration and desertification of the interior 
regions. In parallel, employment problems and economic changes lead to new adjustments between 
knowledge of higher education graduates and the needs of the labour market. For Cottrell; Letremy; 
Macaire; Meilland and Michon (2002)[4], work itself, became more irregular and diversified, in their 
offer, rhythm, sociability and autonomy. Beck (2000)[5] refers that this process has transformed the 
labour society into a risk society, where insecurity increases endemic contours, and the position of the 
youngest is obviously the most weakened, in face of more experienced workers and the movement of 
job shortages. These situations promote the extension of scholar trajectories of higher education, that 
reflects an increasing need for qualifications for accessing the labour market and a delay in entering 
into active life.  Because of this movement, the transition to adulthood is, today, a process of growing 
complexity and durability, implying the transposition of different levels that include: the conclusion of 
training process; the beginning of professional life; the residential autonomy and the establishment of 
a family unit.   
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Today, young people leave their parents' homes later, increasing the average age of access to 
employment, reducing the early entry into the labour market and temporally extend access to a job.  
This movement is reinforced by the sexual democratization of teaching and consequent schooling of 
the female population, which depress the beginning of married life, considered by Lefresne (2003)[6] as 
the entrance into a new cycle of life. Iannelli and Soro-Bonmati (2006)[7] identify a Mediterranean 
model of youth, where young people have long school trajectories; reveal difficulties at the level of 
their first job; live longer with their parents (even after accessing to active life), from where they only 
leave, generically, when they marry (paternal networks); and there is a decrease in the percentage of 
young people living alone or in cohabitation. This movement fits into the continental protection model, 
where the family is central in the process of access to employment, revelling limitations of policies to 
support the unemployed of young people, in terms of employment and housing. It is, in this 
perspective, that the Portugal case is framed, where the family arises, thus, as compensation for the 
lack of state support for young people, as can be seen in Galland (1995)[8] and Villeneuve-Gokalp 
(2000)[9].   

The extension of youth does not occur at similar paces in Europe. Portugal presents, itself, as a recent 
phenomenon, constituting, for Alves (2008)[10], the reflection of a greater demand for school 
qualifications. More than an economic issue, the difficulty in accessing the first regular employment by 
higher education graduates presents itself as an eminently social issue, becoming one of the 
structuring phenomena of modern western societies and a concern of state entities, from which the 
higher education institutions, themselves, stand out. For Giret (2000)[1], the diploma simply represents 
an individual characteristic, identifying more discriminatory factors such as personal characteristics 
(gender, social origin), staff management policies (the duration of first jobs, the use of different types 
of contracts, probation periods, measures to support younger people), job search strategies and the 
use of certain information channels on the labour market.   

The acquisition of experience in the labour market during academic training can promote a parallel 
and complementary learning, as well as, promoting positive synergies that could improve future 
professional integration (Baert, Neyt, Omey and Verhaest, 2017)[11], (Quintini, 2015)[12], (Neyt, Omey, 
Verhaest and Baert, 2019)[13]. At the same time, the exercise of employment can also represent a sign 
(Spence, 1978), allowing the establishment of social and professionals networks (Baert; Marx; Neyt, 
2017)[14].    

The functional context of modern societies and the centrality that the work have, especially in the 
access to an economic and social status, reveal that the issue of the transition to work (Rose, 1998)[15]  
has an unquestionable importance, because it defines the social trajectories of integration or social 
exclusion, the processes of social reproduction and regional differentiation, which determine and 
reflect the social stratifications. More than an economic issue, the difficulty of higher education 
graduates in accessing to the first regular employment, presents, itself, as an eminently social issue, 
the progressive increase of the number of graduates, new challenges arise, considering that the 
diploma is “(…) une condition de plus en plus nécessaire mais de moins en moins suffisante pour 
accéder à l’emploi: la formation n’est donc pas une garantie mais une chance d’emploi (…)” (Rose, 
1998: 83)[15] 

The transition to work presents, itself, as an increasingly long and complex process, leading to instable 
statutes, with differentiated paths and modes of transition and is strongly structured by companies and 
public authorities, in addition to the inevitable formative and family context. As Fondeur and Minni 
(2004)[16] prove, this situation is further defined by the labour market itself which, by diversifying forms 
and offers (short-term contracts, interim, part-time, etc.), lead to the development of low-skilled jobs 
accessible to younger people. Béduwé and Giret (2004)[17] refer to the concept of pre-inserted, which 
corresponds to the cases were higher education students have a stable profession in a training area. It 
can constitute a movement to improve individual skills, a form of funding their studies, a process of 
improvement of living conditions, a sign of motivation, a form of research and adaptation to the market 
and a geographical context (dimension of urban space and the relationship with the probability of 
working). The students are especially involved in two types of extracurricular activities while studying 
at university: employment to sustain academic life, and leisure or social activities. This pre-insertion 
movement is particularly relevant in the context of students that have a stable and full-time job, 
representing the diversification of the higher education students.  

1929



2 METHODOLOGY 
This paper is structured in different sections: Abstract, Introduction, Methodology, Results, 
Conclusions, Acknowledgements and References. This analysis is based on the project "Formative 
path, transition to work and entrepreneurship: perspectives on Polytechnic Education in Portugal" 
which includes the Polytechnic Institutes of Viseu (IPV), Leiria (IPL) and Guarda (IPG)1. We pretend, 
here, to analyse the perspectives of the finalists of these institutions on their professional future, 
namely: their concerns about employment during the access to higher education process, their future 
professional perspectives and the importance that the access to a diploma has in this process. 
Parallelly, we also explore the professional situation in their last year of academic training.  

All these matters will consider the institutional framework and its geographical contextualization, taking 
in consideration the dichotomies in higher education in Portugal and the distinctive economic 
development between coastal (Leiria) and interior regions (Viseu and Guarda) of the country. The data 
base is established by an online questionnaire survey that was applied to the finalists, in 2019 and 
2020 with 655 valid responses. We will discuss the perspectives of these students regarding: the 
importance of employment in the motivations of access to higher education, the professional 
expectations, the perspectives on the labour market and we will carry out a characterization of their 
situation before work in their last year of academic training. Statistical analyses were supported by 
Statistical Package for the Social Sciences 27.0 program.  

3 RESULTS  

3.1 Access Motivations And Professional Expectations  
The concern about unemployment affects those who progressively see one of the most important vehicles 
of social ascension being inflated. This movement is originated by the improvement of the financial 
resources of the Portuguese population and consequently by the bigger investment in education, but also 
by the implementation of government educational policies, namely the progressive expansion of the offer of 
higher education, which reached, this school year, new maximum values. Thus, new challenges are set up 
to the state's traditional role in regulating the higher education system, but also in terms of the social and 
professional expectations of young people and their families. To try to deepen these issues, we present 
below the data on access motivations, representations and professional expectations of the finalists of the 
IPG, IPL and IPV in relation to the diplomas and employment.   

Table 1 - Motivations of access to higher education according to institution (%) 

  IPG IPL IPV 
I looked, but I could not find a job after finishing 
compulsory education 

Mentioned 3,2 0,7 1,2 
Not mentioned 96,8 99,3 98,8 

Family pressure Mentioned 12,7 9,9 7,5 
Not mentioned 87,3 90,1 92,5 

The social prestige associated to a higher education 
degree 

Mentioned 39,7 17,8 20,5 
Not mentioned 60,3 82,2 79,5 

It was the reliable way to get a well-paid job Mentioned 52,7 52,1 57,5 
Not mentioned 47,3 47,9 42,2 

Job opportunities in this area of training Mentioned 61,8 48,3 58,5 
Not mentioned 38,1 51,7 41,5 

It was the safest way to get a job Mentioned 42 39,8 43,5 
Not mentioned 58 60,2 56,5 

Rise hierarchically in established employment Mentioned 11,5 6,6 6,8 
Not mentioned 88,5 93,4 93,2 

Legend: The question was structured as follows: What are the 3 most important reasons to access to a 
higher education? (Chose up to 3 options).  
N: 655 
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The finalists significantly value the importance of obtaining a degree, namely the fact that the access 
to the diploma, objectively interferes with the increase of the possibility of finding a qualified job, with 
good working conditions, especially in relation to remuneration and stability levels. They also assume 
that their motivations for access to higher education focused, mainly, on concerns related to the future 
professional integration and working conditions. Motives like it was the surest way to get a well-paid 
job; it was the safest way to obtain a job or employment opportunities in training area, represent the 
indicators of greatest significance.  

These results show that finalists have the expectation that the frequency of higher education can allow 
for a safer and more stable future professional integration. In this context, it should be noted that the 
variable age has proved to be very relevant and are the youngest (up to 23 years) who express the 
highest expectations, regarding the relationship between diploma and employment, and the social 
prestige associated with the possession of a higher education degree, especially in the case of IPG 
finalists (located in the more interior region of the country).  

Table 2 – Expectations about future employment according to institution (%) 

In relation to future insertion in the labour market, considers that:  IPG  IPL  IPV  Total  

It's too early to think about it  4 4,4 3,6 3,9 

It is not a concern, because employment is already guaranteed  1,6 3,9 2,6 2,8 

It's a moderate concern  45,2 49,5 49,8 48,8 

It is a very strong concern  49,2 42,2 44 44,4 

Total  100 100 100 100 
N: 655 

The information contained in table 2 intensifies the trends revealed by the previous data. The finalists 
show a great concern about their future professional insertion, and a higher percentage assume that it 
represents a very strong or moderate concern. At the same time, the variables age and social origin 
show relevance, as previously verified. Thus, again, are the youngest (up to 23 years) the ones who 
reveal a major concern, attitude that cold exteriorize their socio-economic contexts. The 
representations of the finalist towards the diplomas reinforce previous explanations.  

We note that the positions, regarding the importance of the diploma in access to employment, in salary 
and material income and in the increase of social status, are very positives, and there are no major 
differences between the three Polytechnics under analysis.  

Despite the movement of school inflation, the representativeness of unemployment of the most 
qualified young people and the movement of education (Hartog; Pereira; Vieira, 2001)[18], the finalists 
reveal high professional expectations and a significant symbolic representation in relation to the 
diploma, which allows us to consider whether they cannot consider themselves a diploma students 
(Marques, 2006)[19].   

Finally, it is sought to verify what position the finalists hold in relation to the offer of qualified 
employment at regional, national and international level. The finalists are consistently optimists, 
assuming that, both regional and at national level, they will have easier access to a qualified 
profession after completing their academic training.  

It is very interest to see that the finalists from the IPG, an institution located more in the interior of the 
national territory, were the ones more confident about accessing to a qualified job at regional level 
(42.7% assume even that it is going to be a very easy process). Bearing in mind the levels of dual 
economic development (coastal/interior) that characterize the national territory and its relationship with 
the availability/offer of employment, this matter may reflect the expectations of young people to settle 
in their region of origin, as it was possible to verify in previous analyses (Sousa, 2004)[20]; (Sousa, 
2012)[21]. Globally, the finalists continue to reveal an effective confidence that the access to a higher 
education diploma will allow an easier entry into the labour market, regardless of the geographical 
context.  
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3.2 Professional situation of the finalists   
In view of the diversification of the frequency of higher education, in social terms, the reflection and 
professional contextualization of working student became very pertinent. To Lefresne (2003)[6], the first 
work experience along the school path allows a socialization of work, constituting what Béduwé and 
Giret (2004)[17] call pre-inserted. This concept refers to those who claim to have a stable profession 
that corresponds to the training they are carrying out, allowing an effective increase of the individual's 
skills. In the other hand may also reflect a need for funding of academic training.   

Parallelly improves living conditions by externalizing a strong motivation signal for work, increases the 
degree of future employability, and allows access to information about the labour market. "(…) if for 
some the exercise of a paid activity tends to be a primary constraint in the way they set up (at the 
material level and at the level of representations) their relative positions in the space of the conditions 
of existence, for others the work can be seen only as a strategy of greater autonomy vis-à-vis the 
family, a complementary means of access to income, a way of covering needs that eventually parents 
cannot or do not want to afford (...)" (Martins; Mauritti and Costa, 2005: 63)[22].  

Taking in consideration the social contexts circumscribing these finalist students from the three 
Polytechnics under analysis, this matter reveals an analytical relevance.  

Table 3 – Finalist´s situation in the last year of studies according to institution (%)  

 IPG  IPL  IPV  Total  

Full-time study  89,3 79,1 85 85 

I have a professional activity  10,7 20,9 12,8 15 

Situation in the profession      

Self-employed with dependent workers  0 5,3 5 4,5 

Employee 100 94,7 95 95,5 

Works:      

Full-time  42,9 55,8 52,5 52,6 

Part-time  57,1 44,2 47,5 47,4 

Total 100 100 100 100 
N: 655 

Table 3 states that 15% of the finalists say that in the last year they were in full professional activity as 
self-employed and mostly full-time (57.1%). They are mainly finalists between 31 and 40 years 
(69.7%) and between 24-30 years (24.5%), and in terms of contract, the ones over 30 years claim to 
have more stable employment. However, these data reveal, contrasting previous analyses (Sousa 
2004)[20], (Sousa, 2010)[23], a progressive decrease in the representativeness of students that work, a 
movement that may reflect the progressive schooling of the generation that abandoned the education 
system too early, with various incentive access programs and promotion of higher education. We can 
exemplify this with the example of the qualification of the internal staff of the public institutions, as it 
was possible to prove, in the case of the IPV in Sousa (2012)[21].  

As for the characterization of the professional situation, we verified that about 40% of the finalists have 
a profession in an organization with less than 10 workers, and 20.4% between 10 and 49 workers. As 
regards to working conditions, 48.1% have a fixed-term contract and 34.6% do not, with 59.8% 
receiving between 400-600 euros and 22.7% between 601-800 euros. The age is more distinguishing 
than gender in the professional characterization of this population, and are, overall, the finalists over 
30 years, who perform a full-time professional activity, in bigger size organizations and with higher 
salaries.  

On the other hand, the youngest perform mainly part-time activities (82.9% of students between 20-23 
years and 52.2% of students between 24 and 30 years old) in smaller entities, with lower salaries 
(91.7% of under-23s and 69.6% of students between 24-30 years). The age is distinctive and cold 
reflect two different positions: on one the other hand a way to finance higher education (under 30 
years); and older ones (over 30 years old, married or in a non-marital cohabitation) to whom the 
"return" to the education system cold represent a strategy to improve the current professional 
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situation. This context allows to distinguish two distinct populations: a) the group over 30 years, 
married or in a non-marital cohabitation, working full-time, for which the access to a higher education 
degree may constitute a strategy for improving the professional situation, especially in the 
Administrative positions and for Specialized Technicians. Simultaneously, we verify a mismatch 
between profession and studies areas (Engineering, Management, Marketing, Social Service, 
Communication and Sports).  

We can consider they are pre-inserted (Béduwé and Giret, 2004)[17]; b) the group under 30 years with 
part-time activities, with low salaries and precarious work conditions, whose may reflect a need for 
education financing. They are those who perform public service activities (87.5%) in the 
commercial/catering and services areas (transport/communications), and this situation is transversal 
and independent of the type of academic training attended.  

As far as access to employment mechanisms are concerned, the finalists mention the use of personal 
connections, especially by younger people, which reflects the importance of social and family support 
networks in the process of access to employment (Polaveja, 2003)[24].   

4 CONCLUSIONS  
According to Teichler (2005)[25], controversies are observed in all societies around the connotation of 
education and its instrumental role, to ensure the individual and social economic achievement. Galland 
(1991)[26] considered inevitable the tendency towards an increase in the demand for higher education, 
extending temporally the school trajectories and the entry into adulthood. In Portugal, the school year 
new records are established with new maximum vacancies and students in the higher education 
system.  The public Polytechnic higher education made available 23186 vacancies (DGEEC, 2020)[27], 
which represents 44.7% of the total public higher education offer. These circumstances will affect also, 
above all, those who progressively see one of the only vehicles of social ascension being arising from 
inflation, and the concern of students about their professional future is intensifying. This issue has 
been proven in the case of the analysed population. The finalists from the IPG, the IPL and the IPV 
unanimously express access motivations focused on the importance of the diploma to access a stable 
and well-paid employment. At the same time, they assume a clear belief that the possession of a 
higher education diploma continues to be extremely important in the process of transition to work, 
recognizing, in addition, its importance in the possibility of increasing they social status.  

The finalists revel a high professional expectation and supports that the access to the diploma will 
simplify, at regional, national, or even international level, the access to a qualified employment. They 
represent a profile of diploma students, who place a clear belief that obtaining a higher degree 
represents an increase in value to the labour market, irrespectively of the social and geographical 
context. Regarding the future professional expectations, the finalists mainly reveal more functional 
concerns, namely with the salary and job stability. We may question if this evident optimism facing the 
future professional insertion is conscious or an illusory felling.   

Concerning the professional situation of the finalists in the last year of their academic training, we 
found that only 15% have a professional activity, with no major differences at working conditions level 
(50% have a fixed-term contract, work mostly in organizations up to 49 workers and 40% up to 9 
workers). Those who engage in a full-time professional activity claim to enjoy higher salaries. Having 
present Paugam (2000)[28] and Foundeur; Minni (2004)[16], we assume that the students present, 
above all, a precarious employment (unstable contractual relationship), and the variable age reveals, 
here, relevance, being the older ones who have less precarious working conditions.   

These results allow us to verify that there are two distinct groups: the first constituted by up-30 years 
students, with better working conditions, whose attendance of a higher education degree can 
represent a strategy to improve their professional situation; the second constituted by the younger 
population who, carrying out part-time activities, may seek a form of financing of their education. We 
can conclude that, for those who engage in full-time professional activities, access to higher education 
diplomas may allow, above all, the consolidation of jobs already held (public sector) and projects 
careers (private sector).   

Nevertheless, polytechnic education continues to promote the increase of diversify and 
democratization of the access to higher education, especially in the interior areas of the country, in 
parallel to the persistent concentration of university education in the economically more developed 
coast regions. For many, especially those from low socioeconomic family contexts, from the interior of 
the country, the polytechnics institutions continue to represent the only possibility of attending higher 
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education degree. However, with the new challenges between educational institutions and access to 
employment, it is questionable that the local/national labour market had the capacity to absorb an 
increasing flow of graduates, an issue that has been proven for example by the increase in emigration, 
of young graduates in Portugal in the last decade (Pires; Pereira; Azevedo; Vidigal; Veiga, 2020)[29].  
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A DIFFERENT TAKE ON TEACHING BUSINESS ADMINISTRATION 
FOR BUSINESS INFORMATICS STUDENTS: “MASTERING THE 

BASICS TO STRIVE FOR EXCELLENCE” 

T. Dilger, T. Spieß 
MCI Management Center Innsbruck (AUSTRIA) 

Abstract 
Many of you may remember the first time during your studies when you opened your first book and 
began to study it. Although you were motivated, the overall understanding was lacking, and the 
question came to mind, "What do I need this for anyway?"  

The starting point for us was pretty straightforward. The findings from the evaluation and the personal 
conversations with the students showed that an essential subject like business administration for 
business informatics students (beginning of the first semester) per se did not yet offer an obvious 
application possibility. The students worked on the material under guidance, but motivation and, above 
all, the longevity of the knowledge often quickly fell victim to the forgetting curve. As lecturers, we took 
over this course. We started to adopt this essential subject to use knowledge in the sense of a lived 
feedback culture and thus to be able to improve the learning experience continuously. Consequently, it 
was challenging for us to align the contents of business administration with the interdisciplinary culture 
of our study program at the interface of informatics, management, and communication science.  

An integrative course was designed to meet various challenges that emerged from the experience 
gained over the course duration on the one hand and from the students’ feedback on the other hand. 
These challenges are mainly related to (1) different previous experiences with IT or business 
administration contents, (2) lack of practical experience for some students, (3) need for quality 
assurance and excellence through an integrated consideration of IT and business administration 
content throughout the study program. Therefore, we developed the idea to have the students work on 
integrative business plans as part of the course in the first semester already. The aim is to enable 
students to gain their own integrative practical experience early on in their studies to more easily 
classify and build on the learning experiences in the further course of their studies. Above all, the 
interdisciplinary composition of the teaching team was vital to us - on the one hand, based on the 
subject areas - and the practical experience, which is particularly important for an organization offering 
applied for university courses. Therefore, the team consists of internal faculty and an experienced 
management consultant, start-up founder, and coach. In six blocks, the students receive input on 
various topics relevant to the business plan and are accompanied by the lecturers through constant 
feedback blocks. For this, the lecturers must work together throughout the semester.  

The lecturers also assess the course together in a comprehensive predefined way using different 
quality gates. The first cohort since the switch is now about to graduate. The evaluation of results 
made possible by this speaks for the success of the project. 

Keywords: Experience learning, didactic method, curriculum design, measurement, teaching quality. 

1 INTRODUCTION  
Many of you may remember the time when you opened the first book and began to study. Although 
you were motivated, the overall understanding was lacking, and the question came to mind, "What do I 
need this for anyway?" This field report tries to provide insights into how we restructured an 
introductory module in such a way to overcome such obstacles. 

The starting point in 2018 was quite clear; the findings from the evaluation and the conversations with 
the students showed the picture that especially an essential subject like “Business Administration for 
Business Informatics” (beginning of 1st semester) per se did not yet offer an obvious application 
possibility. The students review the material provided under guidance, but motivation and, above all, 
the longevity of the knowledge often quickly fell victim to the forgetting curve. Since we took over this 
course, we started to adopt this fundamental subject, use understanding in the sense of an iterative 
feedback culture and continuously improve the quality over time. Consequently, it was also 
challenging to align the contents for business administration for business informatics specialists with 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
1936



the interdisciplinary culture of our program at the interface of informatics, management, and 
communication science.  

In a first step, we looked at the curriculum holistically and captured all relevant content to build in 
subsequent semesters. In the second step, we obtained qualitative feedback from the module leaders. 
In the third step, we focused on assurance of learning success and standardization. In the fourth step, 
we thought about career-enabling content and practical relevance, focusing on faster deployment 
(hands-on) and the reduction of initial team confusion. Thus, we focused on a Workshop-based 
setting. 

The result was the structure of the content based on six targeted modules, within a coherent business 
plan that would teach the basics using a practical system: 

- Business Idea / Strategy Development / Budgeting 
- Legal form and location 
- Marketing and sales 
- Market and competition 
- Organization and processes 
- Financing 

The modules were designed from the beginning incorporating a blended learning approach. For this, 
we used, among others, workload estimation tools [1]. All tools and templates were created with the 
premise of reducing cognitive load, following Cognitive Load Theory [2–5]. They were made available 
to students from the beginning without requiring them to develop or design themselves. That is done 
through the structured design in six modules with a final assessment (Figure 1).  

 
Figure 1. Business Administration for Business Informatics Students 

2 COURSE DESCRIPTION 
In the following six subsections, the whole development of the business plan is described for each 
module 1-6, from the idea, the business concept, and strategy formulation up to the final part 
financing. After six subsections, the quality assurance within our curricula is displayed. 

2.1 Module 1: Business Idea / Strategy Formulation 
The first module is concerned with the unbiased development of a business idea with 5-6 students per 
team, tackling the age of digital transformation and derived from this with a first, rudimentary tangible 
strategy and planning. Therefore, the monetary part of planning is a decisive criterion for feasibility, 
and budgeting is included right from the start. For many students, especially at the beginning, practice 
is a core driver for motivation. To see, utilizing real examples from practice, how a crisis arises and 
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which types of crises there are, has the goal to draw the attention to the main contents. Therefore, the 
crisis paradox is used to discuss the order in which crisis arise and are recognized. In particular, the 
importance of liquidity for the early recognition of crisis is explained [6]. The students get initial insights 
into the strategy levels, from normative corporate culture, corporate mission, vision, and mission to the 
operational level, where set measures are implemented.  

During the design of this module, we evaluated in advance which tool could best be used in a 
comprehensive and interdisciplinary manner to present the most diverse areas of an idea 
implementation or a modern business plan to students. In the end, we decided on the business model 
Canvas [7], as this is used for both classic business models and social business models. In the 
traditional model, this consists of nine components. We have made use of these and assigned them to 
the individual modules 1-6, and based on them, we have also created the temporal conception of the 
course: 

1 Key partners (modules 1, 6) 
2 Key activities (modules 2, 6) 
3 Value propositions (modules 1, 3) 
4 Customer relationships (modules 1, 3) 
5 Customer segments (modules 1, 3, 4) 
6 Essential resources (modules 2, 5, 6) 
7 Channels (modules 3) 
8 Costs, especially the structure of costs (modules 1, 3, 6) 
9 Revenue streams (modules 1) 

Students should be supported in the structure of the documents in the best possible way. For this 
purpose, these documents are provided in full in advance. It starts with an executive summary, a 
description of the initial situation, the business idea, the marketing concept, the organization of the 
business processes, the implementation roadmap, the financial plan, a risk and sensitivity analysis, a 
personnel plan, and an overall assessment. The tools, document templates regarding the structure are 
provided to the students, and they can immediately start working on and describing their ideas. 

2.2 Module 2: Legal Form and Location 
The second module, "Legal Form and Location," provides the students of the first semester with the 
location specifics and legal basics needed to venture into the designated market based on the 
business idea or a possible rudimentary strategy. First, we focus on the location of Austria, in 
particular Tyrol. The students should be able to specify the location-specific factors initially and derive 
them through data. In the course structure, emphasis was placed on a practical approach since the 
laws and regulations will be taught in lectures planned specifically for this purpose in the following 
semester. However, an idea without the necessary conformity, the examination on feasibility, gets very 
fast into the tracks of the impossibility. The following factors are examined in more detail in the area of 
location (exemplary excerpt):  

- Economic profile of Austria in time series 
- Economic performance and export 
- Business location Tyrol in comparison to Austria  
- Taxes and duties 
- Infrastructure  
- ... 

Now that the students can name the location and the strengths of the location Tyrol in the European 
environment and assign them to their idea, potential legal forms of enterprises [8] are outlined and 
specified based on the following practical criteria: 

- Ownership or shareholder position 
- Liability  
- Required capital  
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- Taxes and social security 
- Investor search and risk 

After the input of module 2, the previously selected groups get time to adapt their idea, rudimentary 
business plan, reflect on it or adjust it based on the described application-based basic knowledge. 

2.3 Module 3: Marketing and Sales 
In the third module, “Marketing and Sales”, students deal with the differentiation of their products and 
value propositions and a more detailed analysis of their potential consumers. Based on this, customer 
relationships, customer specifics, and corresponding sales and communication channels can be 
defined. Subsequently, the related content blocks are described in more detail: 

In the context of three blocks, the students receive input to the relevant topics to be able to compile on 
the basis the knowledge resulting from it in the following coaching sessions consecutively the 
subranges. 

The following contents are covered based on [9]: 

• Value Proposition 
o Needs/wants/demands 
o Customer benefit 
o Customer satisfaction 

• Customer Relationships/Types of Customers 
o Segmentation/Targeting/Positioning (STP). 
o Personas 
o Product dimensions 
o Product/service continuum  

• Channels:  
o Pricing 
o Integrated communication 
o AIDA formula 
o Distribution systems  

The output should be - depending on the business idea - a clear promise and clear understanding 
about which customer problem should be solved. Precise knowledge about potential consumers 
should be gained through an accurate definition of the corresponding personas and the execution of 
the STP process. The goal is to design a (multi-)channel strategy and an integrated (online) 
communication strategy. 

After the input of module 3, the groups get time to adapt their business plan, reflect on it or adjust it. 

2.4 Module 4: Market and Competition 
In the fourth module, “Market and Competition”, students deepen their understanding of the general 
target market. Building on the definition of potential consumers, the analysis in this step is expanded to 
include the overall market and competitors. The module's goal is to create an exemplary external 
analysis as the first part of the SWOT analysis [10] to be made in the following module. 

In the first step, students are introduced to Porter's diamond model [11]. The goal here is not a deep 
understanding of this concept but a general understanding of the competitive forces and threats to be 
considered. The bargaining power of buyers or suppliers, the threat from substitutes, and the threat 
from new entrants and their implications for industry attractiveness will be discussed and help develop 
business plans. 

In the next step, the PEST(EL) analysis [12] is introduced as a general form of environmental analysis 
to sensitize the students to further external influencing factors (political, economic, socio-cultural, 
technological, legal, and environmental factors).  
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After the input of module 4, students collect factors for their external analysis as part of the SWOT 
analysis to be prepared in the following module based on the newly learned content as output during 
the downstream coaching sessions. 

2.5 Module 5: Organization and Processes 
In the fifth module, “Organization and Processes”, students deal with organizational structure, 
business processes, value chain, and internal analysis. With the external analysis conducted in the 
previous module, this internal analysis ultimately analyzes strengths, weaknesses, opportunities, and 
threats (SWOT analysis [10]).  

In the content block of the fifth module, students are first given an insight into different organizational 
forms and the organizational structure. Furthermore, the various implications for the process 
organization are outlined. Business processes are defined and a brief insight into business process 
management [13] is given in the next step. Finally, the value chain - also in connection with 
dependencies - is outlined. 

On the one hand, dealing with the described contents should help the students better understand 
different forms of organizations to use this information for their organization based on all business plan 
elements developed so far. On the other hand, the content should collect factors for internal analysis 
during the coaching sessions. Together with the factors developed from the external analysis, these 
findings are then compared within the framework of the SWOT analysis to derive strategies (in 
particular for further strategic development and risk management) 

2.6 Module 6: Financing 
After the idea was rudimentarily budgeted in module one and addressed and planned in the following 
four modules from market to internal operationalization, the last module deals with “Financing” the 
entire project (business plan). 

Since many students in the first semester of a degree program come from heterogeneous educational 
backgrounds and thus have varying levels of financial knowledge, this chapter begins with a concise 
review and application of interest and compound interest. Students are then introduced to cash flow 
valuation and what finance[14] means.  

We then specify the types of financing by origin, 

- External financing (e.g. issuing bonds). 
- Internal financing (e.g. provisions) 

according to the legal status of the possible providers of capital 

- Self-financing (e.g. depreciation)  
- Debt financing (e.g. borrowing) 

and of course, according to the term: 

- Long-term (e.g. loans) 
- Short-term (e.g. supplier credit) 

The end of the module consists of several examples where different repayment schedules for different 
types of loans have to be calculated. That is done not only step-by-step - based on data - but also 
retrospectively - using real examples. The previously selected groups now come together for the last 
time and reflect or adjust their budget, finances and finalize the business plan. 

3 RESULTS 
At the end of the six modules, the students prepare an investor pitch and present their results to a jury 
of four, consisting of the three lecturers and the head of the study program. For this purpose, 60% of 
the grading consists of submitting the business plan (approx. 50 pages in length) and 40% of the 
evaluation of the investor pitch utilizing a standardized presentation evaluation sheet. That will be 
evaluated independently by each of the four jurors and will only be combined after all presentations 
have been held to obtain a holistic picture. Concerning quality assurance, the mid-term and end-term 
feedback (a discussion of the program representatives with the program management and the module 
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supervisors, in addition to the course evaluation) is used to make adaptations within the semester. In 
addition, two courses in the program were adapted in the fifth semester for the final measurement of 
learning success (Figure 2).  

 
Figure 2. Quality Assurance 

The motives were clear, or, as Henry Ford said: "Quality means doing it right when no one is looking". 
We had the goal to improve continuously; therefore, we specified various quality gates within the 
semester and within the entire study program to make the contribution to the overall success visible 
and measurable.  

In the first semester, during the business plan development, the students are offered a midterm and an 
end-term feedback meeting. An intervention based on the feedback is still possible during the course 
or before the final assessment occurs. At the end of the course, the business plan and investor pitch 
will be evaluated as described at the beginning of this chapter. In addition, at the end of the semester, 
the module coordinator, in conjunction with program staff, will evaluate the regular course evaluation. 
All results and findings are discussed collectively in a feedback meeting of the three instructors, and 
recommendations for action are developed. Now the cohort has been completed and is now building 
on the content of this course in the second to the fifth semester.  

Quality is considered holistically, which is why measurements are defined again at the end of the fifth 
semester: Quantitatively, the content is repeated holistically in the course "Integrative Synopsis," and 
data from a 100% multiple-choice test is collected to be able to recognize deviations from the previous 
cohort. The following week, the internal business processes will be worked out based on a 
representative case study. All contents will be taken up again that were already dealt with in the first 
semester in the "Business Administration for Business Informatics" course. Here, the students have to 
compete against each other in two groups and present their results at the end in the presence of the 
same lecturers as in the first semester. This allows assessing the quality subjectively from the 
teachers’ point of view. In addition, the students individually write a reflection on the course in the 
context of their general studies. Furthermore, the course evaluation of the "Integrative Synopsis" and 
the course "Entrepreneurship" is included and, together with the artifacts mentioned above, form the 
volume of the second feedback meeting. In this meeting, the instructors look at the differences from 
previous years, evaluating the collected data, and refine the recommendations for action in the sense 
of continuous quality improvement. 
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4 CONCLUSIONS 
Since the changeover from a classic general business administration course for business informatics 
specialists to the integrative approach, a clear improvement in the students' motivation and 
understanding of the overall structure on the one hand, and the effectiveness of the content taught on 
the other, has been made evident. Measurement is only as good as the recommendations for action 
that are derived from it. For this reason, constant meetings with all involved lecturers are scheduled at 
the end of each course, in the first and the fifth semester, to discuss any adjustments and the 
feedback in the sense of a lived feedback culture and to set result-oriented initiatives based on this. 

What is particularly worth mentioning is the willingness of many student groups not to shelve the 
business plan they developed in the first semester but that some have even implemented these 
business ideas. Here, the lecturers, the study program, and our third colleague from the business 
world, the management consultant and himself an experienced startup founder and coach, are at her 
side. This supportive environment and especially the interface between different disciplines, as well as 
practice and theory, allow us to present this concept as a success, as our quantitative (results and 
evaluations), as well as qualitative (feedback) records, confirm the efforts towards a holistic integration 
of basic subjects as a substructure for excellent results. 

In addition, this field report shows that a change to an integrated, quality-driven course in the first 
semester increases the exchange of students with the teaching staff from the beginning. An insight-
driven feedback culture that is practiced from the start and that students can actively use to actively 
determine, improve, and transparently track the outcome and success of their studies is precious. This 
leads to the fact that the workload can be transferred into measurable learning success. In addition, of 
course, many factors of added value can be mentioned, but the most important is when students 
realize that what they have learned in the overall context is essential for their success. That is why 
they appreciate the quality of an evaluation and monitoring and management to inherently carry the 
same motivation they had in them at the beginning into the professional world. 
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THE ROLE OF ANIMATIONS IN THE TEACHING-LEARNING 
PROCESS 
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Abstract 
Formal education is generally associated with institutions such as: kindergartens, schools, high 
schools, universities with which people interact from an early age and from which they expect to 
receive a "good education". Formal education can be complemented by other extracurricular activities 
aimed at developing the individual in a certain direction. Regardless of the institution or the way 
knowledge is acquired, we can say that the learning process is very complex and is generally based 
on verbal and non-verbal communication between teacher and student. Cognitive processes can be 
stimulated by using images, sounds, animations that have led to the development of traditional 
learning techniques. In this article we aim to emphasize the role of animations in the teaching-learning 
process, emphasizing their influence on the quality of information transmission. Another aspect 
addressed in this paper is the efficiency of using animations in online teaching. More than ever, given 
that there was no interaction between teacher and student, animations and 3D models were 
indisputable supports in the transmission of information. They can be used in many fields and at 
different levels of education. 

Keywords: animation, teaching, learning, visual learning, technical attributes, online learning, face to 
face learning. 

1 INTRODUCTION  
The teaching-learning process is increasingly complex and requires the use of modern tools and 
techniques. Thus, animations also play an important role in the teaching-learning process. They are 
often used in presentations to facilitate the understanding of various concepts that sometimes cannot 
be easily observed in real life. The fields in which animations are used are diverse as a field but also of 
different complexity, their purpose being to simplify the communication between the person who 
exposes and the one who listens. By using animations, information is easier to understand and certain 
concepts are assimilated much easier. The ease of assimilating information much faster through 
animations is given by the fact that they are exposed in a dynamic way stimulating visually but also 
audibly. From the point of view of interpreting information dynamically, there is research that has 
shown that young people and adults who have a good spatial orientation have a better ability to 
understand. On the other hand, with age, the ability to orient is diminished, which means that the 
speed of assimilation is also lower. Age plays an important role in the learning process because 
executive functions and information speed suffer a progressive decrease with it and the way the 
information is presented no longer plays an essential role. The purpose of this paper is to analyze the 
extent to which the improvements are improved through the learning process and the extent to which it 
facilitates the teaching process. Second, it also seeks to examine whether the decline in spatial 
orientation, executive functional skills and processing speed that occur with age would affect the 
understanding of animates. 

2 ANIMATION AND ITS EFFICIENCY DURING THE TEACHING-LEARNING 
PROCESS  

The main use of animation as a tool in the teaching process is to stimulate and develop creativity, to 
develop cognitive functions, attention, memory, adaptability etc., and to encourage its practicality in 
the learning process. The animations must be adapted to the field of study, the way of teaching and, 
most importantly, to the teaching style. In order to demonstrate the efficiency and importance of 
multimedia elements, a comparison will be made between physical teaching, in classrooms, and 
online teaching, through online platforms, where the interaction between teachers and students is 
limited. 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
1944



Face-to-face teaching involves taking classes in a work space, whether it is a classroom, a laboratory, 
a library or any other space provided for teaching-learning activities, in which the content of a course 
and the materials needed for the learning process are taught in person to the group of students or 
trainees. In the face-to-face teaching process the interaction between teachers and students is direct, 
and in the learning process, the information is better understood and assessment can be done 
periodically by the teacher. 

Teaching online, transmitting information through school online platforms or through online 
conferences held by teachers is a method of organizing courses that focus on individual learning. If in 
the face-to-face teaching the assessment of knowledge is done from one hour to another, in the online 
environment this is more difficult to achieve. The information provided by the teacher is smaller in 
volume and the student or the trainee, is the one who documents and studies to giants knowledge. 

Multimedia elements enhance the learning process and facilitate the teaching process, however, their 
importance and usefulness differ and is influenced by the type of lesson, the type of teaching and 
especially the way the classes are held, physically or online. 

2.1 The efficiency of using animation in face-to-face teaching. 
Multimedia elements are important because they promote learning, facilitate both the teaching and 
understanding of information, they complement learning and make it much more enjoyable. 

Research has shown that multimedia elements simultaneously stimulate both sight and hearing and 
make the teaching experience more friendly for students, regardless of their age [1][2]. The animations 
facilitate the teaching process and they provide clarity and dynamism to the course, and used together 
with other support materials such as maps, laboratory instruments, etc. they bring information from 
theory to real. For example, a lesson about the solar system will become much more attractive to 
students if the teaching process is supported by animations like the one in Figure 1 with the help of 
frames, or other types of multimedia elements that train and attract the public's attention. 

 

 
Figure 1. Solar system animation 

The animation in the previous figure was created only from a sequence of images to exemplify the 
motion of the planets, but this animation is designed to support the information that the teacher wants 
to bring to the students' attention not to be used independently in the absence of a context. 

The more complex the animation is and it supports the information provided by the teacher, figure 2, 
the more interesting and easier the learning experience will be, the less abstract and theoretical. 

The image is extracted from an animation, and this kind of presentation brings more information than 
the previous example, in addition to the visual support, it also provides written information. The 
amount of text is small but completes the information. 
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Figure 2. Presentation of a text-assisted animation 

The use of animation suggests two fundamental hypotheses about their role in learning, especially in 
terms of learning for children and young people. First of all, many animations are used to fulfill an 
affective function, - i.e. to attract the attention, engage the student and support his motivation and 
interest. Animation can contain little information as long as it helps the teacher in the teaching process 
and it is of interest to students. In tertiary education, animations are also used to fulfill a second 
purpose, to train one or more cognitive functions. In this sense, the animations are intended to support 
the cognitive processes, to train them, so that in the end, the purpose of the lesson - the 
understanding of the subject - is also fulfilled. It is important to note that the excessive use of graphics, 
images, diagrams and tables can lead to misinterpretations when students try to deduce the dynamics 
from an incomplete static representation. Instead, using the animations, the student does not have to 
resort to mental efforts to transpose the displayed material, because the dynamics of the represented 
situation is available to be "read" directly. Thus, students' processing resources can be focused on the 
central task of understanding the content, rather than being directed towards generating a dynamic 
mental model from a static representation [3]. 

Regarding teaching in the case of technical fields, although animations are rarely used due to the 
practical activities performed by teachers and students, multimedia elements can be easily added to 
the course support, to exemplify the results of experiments, the operation or assembly of a 
component, as exemplified in Figure 3. These frames show the analysis of interferences that occur in 
modeling parts. 

 
Figure 3. Frames of an interference animation 

The visual is very important in technical fields because abstract information, definitions and theorems are 
just words if these concepts are not exemplified. For the correct transmission of information, the 
visualization of processes is necessary and essential. Research has shown that visual aids, especially in 
the case of technical subjects, are much more effective for transmitting and understanding information 
[4]. 

2.2 Efficiency of using animation in online teaching 
Online education is often called eLearning and it is “distance learning” and not in a classroom. Online 
school platforms such as Moodle, Blackboard, Canvas, Microsoft Teams, Zoom, or other similar 
software are often used to transmit information and support courses. 

Compared to traditional education, the activity carried out in the online environment has a low 
interaction between teacher and student. Most of the time the method of conducting the classes is 
exhibition or description, activities in groups or debates of the subjects being difficult to organize in 
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classes with a number greater than ten people. In the case of this type of teaching, individual, 
unassisted learning is the basis for understanding information. 

In such conditions, multimedia elements play a very important role because they diversify the way 
information is transmitted. For example, the information transmitted in text pages is not viewed with 
interest by students or learners and thus, reducing the written fragment and supplementing it with an 
animation accompanied by auditory elements will increase interest and make the information easier to 
understand. Although the verbal elements cannot be rendered through images, we can see in Figure 4 
a capture of such an animation. 

 
Figure 4. Animation with auditory background 

This type of animation not only has a visual impact, but also exemplifies the concept, and information 
is selected and structured. 

Although compared to face-to-face education, the interaction between students and the interaction 
between student and teacher is much lower; the online environment offers some advantages. First of 
all, the online environment offers students unlimited access to information - the type can vary 
depending on the individual needs of each student, so we can say that education is adapted to the 
individual needs of the student, depending on the type of learning (auditory, visual, etc.) Secondly, 
abstract concepts are explained much better with the help of graphic materials, videos or auditory 
materials [5]. Figure 4 and Figure 5 show two different ways of presenting the same content in order to 
support the personal performance of each student. 

Figure 5 shows the written information assisted by graphic examples and thus are combined two 
aspects: the theoretical aspects and the graphic representation of the concept. 

 
Figure 5. The frame of an animation that combines graphic and theoretical elements 

Regarding figure 5, the information is not presented either by the teacher or through the written 
fragments. This animation emphasizes the auditory part and in this way the information is transmitted. 
The creation of this animation required the creation of a graphic animation and the addition of an 
auditory fragment. 

The activities within the technical fields are a little more difficult to perform in the online environment 
because not all students have access to the specific program or to chemical substances for practical 
experiments or laboratory tests and thus, animations are needed to exemplify possible results or to 
provide practical examples. In the case of parts or equipment assemblies, animation is an easy way to 
exemplify how they work or be composed without requiring the physical presence of the parts, 
examples of which can be seen in Figure 6. 
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Figure 6. Component presentation animation 

Figure 6 shows images of the assembly animation of a car system with connecting rod, and in Figure 7 
you can see some frames of its operation. 

 
Figure 7.Animation to present the operation of an ensemble 

The animation in Figure 8 shows frames of the animation of the presentation of a piece, this kind of 
animation can be used in subjects such as technical drawing in which students, for example, have to 
draw its projections. 

 
Figure 8. Animation of presenting an object 

And in Figure 9, you can see the demands to which a piece is subjected, useful animation in the case 
of materials such as strength of materials. These kinds of animations can easily diversify the teaching 
process and make it easier to understand in both online and physical environments. 

 
Figure 9. Resistance analyzes 

In the online environment, not only the learning process is easy to accomplish, but also the teaching 
process can be made even easier. If the physical presence of the teachers was necessary for the 
realization of the experiments and their realization within several hours of the course, in the online 
environment teaching is easier due to the multimedia elements that support the course curriculum. 
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3 CONCLUSIONS  
In the above and according to the case studies we can say that animation is easy to adapt to any type 
of teaching, it facilitates the teaching process and amplifies the learning process. Multimedia content 
has the ability to improve learning performance and make it more interesting for all participants in the 
process. Therefore, multimedia learning involves building mental representations from words and 
images, and multimedia elements include images, but also words, both written and spoken. However, 
cognitive processes are only one component of learning; affective processes also take into account 
the motivation of the individual. In terms of technical engineering profiles, animations are created using 
different types of CAx programs (CAD, CAE, CAM), which are basic tools in the design and animation 
process. For animated sequence can be used MAYA, 3dsMAX, Blender etc.  

These programs are in a continuous development, they are more and more complex and the 
animations are very realistic. The user experience and his knowledge can influence the quality of the 
obtained animations. The development of the technology that underlies virtual reality or augmented 
reality makes this niche to be in a continuous development and of a much greater complexity. 
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Abstract 
Approaches such as co-creation and mobile apps in community engagement interventions have shown 
exciting opportunities for higher education institutions to easily share knowledge and information 
between institutions or organizations and their stakeholders. Many applications are currently available 
for different purposes and targeting diverse populations. However, limited mobile apps target enhancing 
dairy record-keeping and are used as engagement platforms between the higher education institutions 
and their stakeholders. This study aimed at developing a mobile app prototype for the university to 
engage with dairy farmers. We thus conducted multiphase participatory activities. First, an inventory of 
university stakeholders' needs was obtained through surveys that targeted dairy farmers in the Rwenzori 
region, academic staff, and students of the Mountains of the moon university in Uganda. Secondly, we 
conducted two workshops and translated users' needs into contents and parameters to be measured in 
the application. A prototype mobile app was developed by the technical team. The functionality and 
content of the developed prototype app were assessed via preliminary testing and demonstration 
workshops with a group of 48 dairy farmers. A survey was additionally used to shed light on the 
technicalities of the devices used by dairy farmers to test the prototype app. The results from the co-
creation workshops show four key variables, including milk production, breeding, feeding, and health 
preferred by the target users to be incorporated in the final app. Participants also suggested that the 
app include a messaging feature focusing on reminders about, Vaccinating animals, deworming, 
spraying, and the expected date of delivery of the dairy animals. Results from the survey showed that 
the majority of participants owned smartphones, use SMS, WhatsApp and can afford to buy mobile data. 
The co-creation process discussed in this study provides an initial point for increasing community 
engagement in higher education institutions. Thus, further research is crucial to assess the target users' 
readiness to engage with the co-created app. 

Keywords: Higher Education Institutions, Co. Creation, community stakeholders, prototype mobile 
application. 

1 INTRODUCTION 
Engagement processes involving internal and external higher education institutions (HEIs) stakeholders 
are advocated for by several academics as a paradigm for creating impact (Moreno et al., 2021; Plakans 
et al., 2016). Yet, HEIs have traditionally focused on only creating and disseminating knowledge to active 
participants (Holley and Harris, 2018).  Collaborative forms of community engagement (CE), for 
instance,  research that acknowledges the participants as co-creators of knowledge, are often given 
minimum attention (Jinkins and Cecil, 2015; Wood and Zuber-Skerrit, 2013).  In recent years, literature 
has demonstrated an incremental shift of focus with HEIs moving away from traditional one-way models 
of engagement to new forms of engagement processes that increasingly rely on the contributions of 
stakeholders' ideas, knowledge, and experiences (Mirri et al., 2018; Trencher et al., 2015). The primary 
emphasis of the new philosophical engagement methodology is that institutional stakeholders are seen 
as essential wellsprings of information and knowledge and ought to participate in the design, execution, 
and dissemination of any research or development initiatives that influence them (MacDonald, 2012; 
Mirri et al., 2018).  

The participation of end-users of knowledge or tools or items in the development process is regularly 
referred to as co-creation (Voorberg et al., 2015). Co-creation and engagement have been hypothetically 
acknowledged, recommending co-creation as an indicator of engagement (Bijmolt et al., 2010). 
Fernandes and Remelhe (2015) argue that engagement occurs by virtue of an individual's interactive 
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experience with a principal engagement item. Kusnandar et al. (2019)  also highlight that co-creation 
occurs through active engagement and interaction of end-users in creating knowledge or products useful 
to them. Given its pro-active approach, HEIs can create new knowledge, tools, or social transformation 
through co-opting internal and external stakeholders' competencies and experiences (Bergold and 
Stefan, 2016; Mirri et al., 2018).  

The idea of co-creation is supported further by online tools for engagement, access to the internet, and 
cloud services that have helped improve interaction and communication among individuals (Di Gangi et 
al., 2009; Kenny and Regan, 2021). For instance (Fernandes and Remelhe, 2015; Mirembe et al., 2016; 
Mirri et al., 2018) demonstrate mobile applications as foundations for collaboration between institutions 
and their stakeholders. Such applications widen participation and empower users to create and 
exchange information (Dehnen et al., 2016; Gichamba and Lukandu, 2012).  

Furthermore, studies show that mobile applications have prompted a broad scope of interactions, 
empowering users to create and exchange knowledge and information  (Dehnen-schmutz, 2016). This 
development has substantially simplified engagement amongst individuals. As such, multiple 
applications are developed to engage participants in collecting and assessing data (Michels, Bonke, and 
Mußhoff, 2019). The accumulated information can be utilised to determine the best approaches to tackle 
target users' challenges. Some mobile apps are developed to provide timely information to farmers  
(Daum et al., 2018), marketing, and communication. Moreover, mobile apps can act as links between 
the institutions and community stakeholders. In this case, the institutions can obtain timely data and 
share the best practices in different fields based on gathered data. 

Involving institutional stakeholders like dairy farmers in the co-creation of mobile apps yields multiple 
benefits. For instance, ensuring that new agricultural innovations are successfully developed from a 
different stakeholder perspective, most notably with end-users needs, knowledge, and experience, 
results in practical solutions to challenges (Kenny and Regan, 2021).  Furthermore, Letting target users 
of the mobile application contribute to the content development and design process of mobile application 
guarantees contextualization of the users' requirements (Mirri et al., 2018). This facilitate collecting 
accurate information and easing the agricultural business. For example, mobile apps are used in 
gathering data on farm mechanization and nutrition in smallholder farming systems (Daum et al., 2018). 
In addition, mobile apps have been accredited to monitor and provide information that contributes to 
scientific understanding and enhancement of dairy farmers' decision-making basing on the gathered 
data (Michels et al., 2019).  Some are designed for marketing and communication (Kapinga and Mbise, 
2019). Others are designed to monitor animal health, reproduction management, and data gathering 
(Michels et al., 2019),  maintaining farm records to encourage smart farming (Kenny and Regan, 2021).   

The current study aims at employing a co-creation technique to design a prototype smartphone 
application contextualised for the needs of dairy farmers. The premise of the development of this mobile 
application is to establish an engagement platform that can address the CE needs identified by the case 
study institutional stakeholder.  These included improving record keeping in the dairy business,  
improving communication between dairy farmers and the institution, flexible time for engagement with 
community stakeholders (Alice, S et al., 2021). Specifically, the study focused on 1) co-creating the 
user's preferable variables to incorporate into the app, 2) Developing and testing a prototype application. 

Our study contributes to the new and practical body of knowledge that shows how institutions can 
reciprocally engage with their stakeholders for mutual benefits. Through co-creation, the study 
contextualizes the mobile application to the stakeholders involved in several engagement initiatives with 
Mountains of the Moon University. Besides, the study adds to the existing body of knowledge about 
mobile technology applications in their benefits in the dairy farming business. This paper documents a 
co-creation process. Section one gives the introduction of the study. Section two highlights the 
methodology employed in a prototype mobile app development process, while section three elaborates 
the prototype testing experience results. In section four, the discussion of findings is highlighted, 
followed by the conclusion in section five. 

2 METHODOLOGY 
The study was conducted a two sequential phased research. In this first phase, we involved multiple 
stakeholders of the case study institution (Mountains of the Moon University in Uganda) to co-create 
prototype mobile apps. In the second phase, we involved dairy farmers in pretesting the prototype and 
giving feedback regarding their experience with the prototype mobile app. We additionally used a survey 
to shed light on the technicalities of the devices used by the farmers to test the app. Data from the survey 
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would enable the app development team to respond to the technical requirements that allow the use of 
the application. 

2.1 Sample and recruitment of participants 
The first action in the phase we recruited faculty members from the school of agriculture (n =9) of 
Mountains of the Moon University and dairy farmers from the community to participate at different levels 
in developing the mobile application content. In addition, a specialized app development team in 
designing and developing a prototype application was involved in developing the app. Dairy farmers 
were involved in the development process since they will be the end-users of the mobile app.  

 
Figure 1. The procedure followed in designing a mobile app for engagement with dairy farmers 

2.2 Specific action: Developing content a mobile application for dairy farmers 
A one-day workshop was dedicated to co-creation in which participants identified the primary content in 
terms of parameters they would like to measure in the app. The co-creation workshops were intended 
to develop the content of an application that dairy farmers in their business will use. The information 
deemed important was to be integrated into the prototype app. 

2.3 Generating ideas 
At the beginning of the workshop, the principal facilitator briefly presented a list of needs for CE identified 
by stakeholders from the previous survey(Alice, S et al., 2021). Among these were training on improving 
dairy record-keeping. Participants came up with ideas regarding the features and content to include in 
the application through an open interaction context. The facilitator would write them on a flip chart 
confirming that all participants agree that these would be valuable components of the application. Once 
participants reached a consensus, an extensive list of parameters and features included in the 
application was documented.  
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2.4 Prototype development  
At this stage, the documented list of parameters and features present in the app was presented to a 
technical team for development. After the development process, the technical team organised a mock-
up session to explain the structure of the app's information, content, features, and how it will operate.  
The researchers and one technical staff were trained to master the prototype application procedure and 
train other stakeholders during the mock-up session.  

2.5 User testing 
The second training workshop engaged target users (dairy farmers) in testing the prototype application. 
During this workshop, 48 dairy farmers were invited to the Mountains of the moon university to 
experience prototyping activities and demonstrate how the app works. The workshop focused on hands-
on experience to allow dairy farmers to learn how to use the prototype app. The session started with the 
principal app developer demonstrating to participants how to install the app on their devices. Participants 
learned how to log in to the app and out, viewed different screens and their functionalities. Participants 
were allowed to ask questions regarding installing the app and input any data on each screen. They 
learned whether to tap, swipe, or slide to open the app and view different screens.  During the workshop, 
the technical team participated in guiding dairy farmers on how to use the app.  

At the end of this training workshop, two activities were done. First, participants were asked to brainstorm 
and identify the name of the app. Secondly, participants were asked to fill a questionnaire that contained 
questions related to technical aspects of the devices they used in installing the app. This would enable 
the app development team to respond to the technical requirements that allow the use of the application 
and define the devices and platforms on which the application cannot be used. We finally asked 
participants to indicate their potential willingness to participate in the follow-up workshop. 

2.6 Co-evaluation workshop 
After two weeks, we considered the participants' experience with the prototype app conducted a co-
evaluation workshop. During the workshop, we gathered feedback regarding the content of the 
application. Dairy farmers were first asked to identify the most appreciated parameters they liked when 
using the app. Also, they would suggest additional parameters integrated into the application. Besides, 
we explored areas of improvement regarding the interface and features of the prototype app. The 
feedback gathered from the follow-up workshop provided guidance to the app development team in the 
app's design and functionality and suit the users' needs.  

3 RESULTS 
This section reflects on our co-creation experience during the workshops and reports the study's 
findings. During the first workshop, participants identified several ideas and parameters to include in the 
mobile application, as summarised in Table 1  

Table 1: Summary the Ideas generated during the first workshop. 

Parameters/Features Description Suggested measurements  
Animal identification App to allow all animals to be identified 

from birth 
To categories all animals, including calves, 
heifers, dairy cows, and bulls 

Feed components Measure the nutritional feeds used on 
the farm 

Feeds in kilograms and quantity of water 
taken per animal, source of animal feeds,  

Feed supplements Components of the animal feed 
supplements 

Include maize bran, cotton cake, soya bean 
cake, sunflower cake 

Content of proteins in 
the milk  

Fat content, protein content, aerobic 
plate count, coliforms mills, 

Butterfat content, Lactose content, and 
proteins 

Animal production Establish daily amount of milk per 
animal 

Litters of milk per day per animal 

Quality of milk Measure the quality of milk produced Amount of l lactose, protein, and water 
content 
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Assets inventory Identify all assets at the farm The number of; coolers, milking machines, 
pens for calves, milk parlors, paddocks, 
buckets. 

Animal health status Records on animal treatment given per 
animal 

The body size and height of animals, 
treatments given 

Customers for milk Indicate potential buyers Farmgate, milk traders, cooperatives, and 
dairy processors. 

Growth record of the 
animals 

Measure the weight of animals The weight of animals in kgs at different 
stages 

In addition, results from the co-evaluation workshop showed farmers preferred to provide a complete 
profile of all animals on the farm. Four key app parameters were identified as most appreciated and 
essential to measure in the application. These included animal feeding, animal breeding, animal health, 
and production. 

Design-wise, participants identified that the first screen: Should be attractive to the farmers, for instance, 
to demonstrating pictures of dairy animals reared in the Rwenzori region. 

They proposed to use Animal identification to cater to other methods of identifying the animals. So, 
under animal identification, they suggested using tag numbers, brand names, and notching. For the 
animal status, they suggest two options, animal in stock and Out of stock. 

The second variable was animal feeding: Dairy farmers indicated that dairy animals feed on Feeds. 
They suggested approximations of animal feeds measurements since they cannot get the exact 
measurements of the feeds. They agreed that their dairy animals feed on the dairy meal, Maize bran, 
Pasture (measured in sacks), and Supplements (in tones or blocks). They also indicated the feeding 
types, including Zero grazing, Tethering, Paddocking, and Communal grazing 

For animal health, they expressed the need for a screen in the app to describe the disease, Type of 
vaccine/ drug given (Kgs), Hour of diving the medication, date, name of the doctor, and total cost of 
treating the animal. 

Participants suggested that the app should have farm equipment and a structure screen. They identified 
a Chaff cutter, Spray pump, weighing scale, Strip cup, Lactometer, Tag applicator, and Baddizor, 
measuring tapes for farm equipment. For Farm structure, they indicated deep tanks, crushes, spray 
races, feeding troughs /water troughs, and farm stores. 

They need to observe the animal type and the production level as identified in the figure below to 
elaborate on production. 

 
Figure 2. Sample screen capturing animal milk production 

1954



 

 

This screen should also capture the total production of milk per month (summary table indicating liters 
of the milk produced in the morning and evening then total in a month. 

Participants also stated that they would prefer the app to include a messaging feature focusing on 
reminders about, Vaccinating animals, deworming, spraying, and the expected delivery dates. Including 
contacts of veterinary doctors would also be good for farmers. 

4 CONCLUSIONS 
Based on the described co-creation process, a prototype mobile application was developed. It is 
intended to enhance dairy record keeping and offer an interactive platform between the institution and 
dairy farmers. To get a good idea of the app's needs, we employed the co-creation approach. As much 
as possible, dairy farmers needed to have co-ownership of the app's design, ideas, and content. 
Findings from the co-creation workshops and the preliminary test of the applications revealed the most 
preferred variables that can be included in the final version of the app and are suitable for the farmers 
to measure. These included animals' production, feeding, breeding, and health. 
The employment of co-creation is likely to benefit purpose, acceptance, practical CE interventions 
between the institution and dairy farmers. In the co-evaluation workshop, we analysed the feedback 
provided by the dairy farmers who tested the prototype mobile app. This will be followed by refining the 
application, training the dairy farmers to use the app, and collecting data that will be analysed and 
disseminated by the institution. The hypothesis for the developed mobile app is that it will serve as a 
digital tool to maintain dairy records and be used as a CE tool that will allow the sharing of information 
between the university and dairy farmers in the Rwenzori region of Uganda. However, it is unethical not 
to mention this study's limitation to shape the future for further research. The findings presented only 
represent a few faculty members and 48 dairy farmers who tested the app, whereas the university has 
multiple dairy farmers as stakeholders. Thus, further research is crucial to assess the target users' 
readiness to engage with the co-created mobile app. 
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POSSIBILITIES OF EDUCATIONAL SUPERVISION USE IN THE 
CAREER DEVELOPMENT OF NATIONAL ARMED FORCES 

PROFESSIONAL SERVICE SOLDIERS 
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RISEBA University of Applied Sciences (LATVIA) 

Abstract 
Starting military career, you must be convinced about career choices, because the career path is long 
and challenging. Often young soldiers' vision of a military career does not match with reality, also 
confidence about their desires for the future career are unclear. They are motivated, but not confident 
about the right career choices. This leads to dissatisfaction and newly recruited soldier’s leave service, 
which respectively cause damage to the organization. That is why there must be new teaching and 
learning methods integrated into basic training programme that can help young soldiers not to 
disappear in the jungle of the new professional challenge and not leave the service. Educational 
supervision is one of the additional methods. The influence of supervision on the new soldier’s 
understanding about career is convincing. Incorporating educational supervision into the basic training 
course, organization will get persuasive, motivated and well-informed soldiers who will know how their 
careers can develop and what their career goals are. Today, we are facing many technological and 
economic changes, which have changed the nature of careers and the way individuals shape and 
pursue their careers. Career is one of the key elements that determine a person's quality of life. A 
successful career provides an opportunity to realize an individual's abilities and interests in personal, 
professional, and social terms. Young soldiers come to training with their expectations and intentions, 
which often do not match the real situation or opportunities. Soldiers often lack information about the 
variety of opportunities and the process by which these opportunities can be used. New recruits 
should be provided with more information about organizational opportunities, career development and 
requirements, as well as mentors who could supervise young soldiers and help them find their career 
path. When faced with the real situation in the National Armed Forces, young soldiers are often afraid 
or realize that they have not reached the right place, or that their career opportunities are simply 
different than they had thought. In this situation, the loser is both the young soldier, who is 
disappointed and has wasted time and emotional capacity in training, and the organization, which has 
invested time and other resources in training and maintaining soldiers. It is in the interests of the 
National Armed Forces to attract new soldiers who would be confident in their career choice and would 
move up the career ladder with clear goals, becoming qualified specialists who are able to defend their 
country. The authors point out that educational supervision clearly has a significant impact on young 
soldiers' understanding of their careers, which could accordingly help respondents to formulate their 
career goals, thus understanding the relevant steps to be taken to move up the career ladder. This is 
especially important for development of military organisation and its employment issues. 
Understanding career opportunities in the National Armed Forces, respondents come to a satisfaction 
with their current career, which could also be defined as satisfaction with the chosen organization for 
career development (considering the new age of the soldiers). Supervision also has a positive effect 
on the level of knowledge of the respondents, which the authors associate with the increase of the 
quality of understanding and workplace training/learning process. 

Keywords: Educational supervision, career, training methods, education. 

1 INTRODUCTION 
Nowadays we are facing many technological and economic changes, which have changed the nature 
of careers and the way individuals shape and pursue their careers [1]. Career is one of the key 
elements that determine a person’s quality of life. A successful career provides an opportunity to 
realize individual’s abilities and interests in personal, professional, and social terms [2]. A person 
applying to National Armed Forces is usually a young male with secondary education drawn by desire 
to protect his country, do a meaningful job that gives fulfilment, and to reach financial stability in life 
and predictability, provided by the salary of a young soldier. But young people apply for the service, 
then change their mind, commit to come to tests, but do not appear, or stop in half-way when doing 
physical testing [3]. That is why it is necessary to introduce additional training and consultations for 
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young soldiers to help them chose the right career and understand if they are at the door of the right 
choice. The authors in their work experience have observed that many young soldiers of the National 
Armed Forces (hereinafter – organization or NAF) do not know and do not understand what to expect. 
Young soldiers arrive at training with their expectations and intentions that often do not correspond 
with the real situation or possibilities. Often soldiers lack information about the diversity of possibilities 
and procedure to use these opportunities. Authors stress that young soldiers should be given more 
information about opportunities, career development and requirements at NAF, as well as organization 
should provide involvement of mentors who could consult young soldiers with the means of 
educational supervision and help them find their career call. Young soldiers facing the real situation in 
the organization often get scared or realize that they are not in the right place or that career 
opportunities are different than they had thought. In this situation, the loser is both the young soldier, 
who is disappointed and has wasted time and emotional capacity in training, and the organization, 
which has invested time and other resources in training and maintaining soldiers. Authors also note 
that it is in the interests of the organization to attract new soldiers who would be confident in their 
career choice and would move up the career ladder with clear goals, becoming qualified specialists 
who are able to defend their country. 

For most people ‘career’ is not the same as ‘job’, because when we say ‘career’ we think of stable 
progress, significant logical moving upwards in organizational hierarchy [4]. In organizational context 
career points at employer and employee relations in a certain period. Thus, shaping the image of 
development planning often has a hierarchic character that requires logical sequence of events and 
work experience. Career does not merely mean job; it is something including a level of development 
and logical progress but is not limited to that. Concept of career is broader than just career definitions 
dominating in the mentality and practice of management. For example, from the organizational 
economy perspective career can be ‘a means to increase human capital and to cultivate lifetime 
training and experience’ [5]. Development and performance require support. With support, people can 
overcome difficulties, overcome challenges and more often maintain their image positively - as people 
who are able to learn, develop and succeed [6]. Support can come from the organization, its cultures, 
and systems. Many think that support from organization in the way that organization believes in the 
culture of employee development and lifelong learning and promote that, appreciate the contribution of 
employees or their welfare, relates to such outcomes as development, satisfaction, performance, or 
effectiveness [6, 7, 8, 9]. As a result of career development support activities, people have a better 
understanding of potential education and work paths and choices, so they are more motivated to 
acquire skills, qualification, and profession. It enables people to achieve better results in labour 
market, to make an easier transition from education system to labour market, and there are more 
people who choose further education and professions that are in demand in the labour market and 
based on knowledge and technology [10]. 

Supervision is defined as “a timely intervention with numerous purposes to improve the professional 
functioning of the supervised person, to monitor the quality of professional services provided to the 
supervised client and to serve as a gateway for those entering guidance professions” [11, 12, 13, 14]. 
This process involves “professional and personal development” of the supervised person when the 
supervisor challenges, stimulates and encourages the supervised person to achieve high levels of 
competence [12, 15]. Supervision career guidance has been cited in the literature as a key factor 
influencing an employee’s career development [16, 17]. Employee career benefits from supportive 
relationships with managers [18, 19, 20]. Although literature supports the changing nature of career 
and more responsibility of control is transferred to the individual [21, 22], it is considered possible that 
some employees, regardless of their involvement, can successfully build a career without any support 
from the management [17]. Management support can take the form of career-enhancing tasks, such 
as entrusting challenging tasks, adhering to, and sponsoring, as well as psychosocial functions such 
as counselling, recognition, and friendliness [18, 19]. Literature provides examples of how supervision 
career guidance is positively related to an individual’s performance or effectiveness [23, 17]. Also, 
regarding literature on information systems, supervision career support is constantly emphasized as a 
determining factor for an individual’s performance in the fulfilment of work tasks [24, 19, 18]. 

2 METHODOLOGY 
The authors chose to study the newly recruited soldiers of the Latvian National Armed Forces who are 
undergoing training at the Infantry School. The authors point out that it is the recruited soldiers who 
have not yet been attached to a specific organizational structure, but who have completed the initial 
training course, because the main task of the Infantry School is to train and prepare recruits for 
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professional military service. To achieve the goal set in the study, to find out the understanding of 
recruits in the National Armed Forces before the supervision and after the supervision session, one of 
the quantitative research methods – a survey – was used. The research questionnaire was prepared 
based on the theory of career and its choice, as well as considering the peculiarities of the chosen 
field - the military. The survey was conducted twice using the same questionnaire. The first survey was 
conducted on 17 January 2018 and the second survey was conducted on 19 March 2018. Supervision 
sessions were held between the surveys during the training cycle, where career choices in the NAF, 
career expectations and, accordingly, career opportunities in the NAF were discussed with the 
respondents. During the training, a total of 10 group supervision sessions took place, divided into 
3 days, respectively, with 5-6 people in each group. Group supervisions lasted 2 hours. During the 
supervision, the participants of the session discussed the understanding of career, the understanding 
of the NAF structure and mission, as well as wishes and expectations about the military career of the 
participants of the session. Thus, obtaining data before and after supervision, so that the authors 
could analyse the changes and the impact of supervision on choice of career. The survey consisted of 
26 questions, including basic data questions related to respondents’ gender, age, education, and 
regional origin. The Likert scale was used for most of the survey questions. The questionnaires were 
issued to the respondents in printed form, considering the conditions in which the respondents were 
during completion of the questionnaires (for example, outdoor training). The authors point out that 
respondents were asked to indicate their initials for each questionnaire, so that during the repeated 
survey discrepancies could be found, if applied. The authors had chosen a specific sample for the 
study - the newly recruited soldiers of the National Armed Forces’ Infantry School, who had just started 
basic training. There were a total of 52 valid questionnaires. 50 men and 2 women participated in the 
survey. All respondents were newly recruited cadets who had started basic training at the Infantry 
School. Most respondents (71% of respondents) have secondary education or secondary vocational 
education. The other respondents indicated that they have incomplete secondary education. The 
average age of the respondents is 23 years.  

3 RESULTS 

3.1 Knowledge about the National Armed Forces 
The first questions of the survey were designed to find out the comprehension of the new soldiers 
about the structure and regulations of the NAF. Initially, only 54% of respondents marked positive 
answers, while 46% of respondents marked negative assessments regarding knowledge and 
comprehension. The results of the second survey already showed 94% positive assessment, which 
shows that the respondents had received additional information about the organization’s statutory 
documents and knew where to find them, if necessary. The authors point out that this knowledge is 
very important, because in the military there are many documents that directly or indirectly defend the 
rights of a soldier and clearly and unambiguously outline responsibilities and duties. According to the 
authors, such knowledge can promote career understanding and clarity about career development 
opportunities. Respondents were also inquired about their knowledge of the benefits of the workplace. 
Benefits in the workplace are a very important factor influencing both motivation and choice of a 
workplace [25]. The authors indicate that the organization has a very wide range of benefits that serve 
as motivation for employees. According to the results, it can be emphasized that the respondents’ 
knowledge about the benefits available in the National Armed Forces is quite good, considering that 
the results did not change significantly before and after the supervision sessions. According to 
authors, this could indicate the importance of material benefits and social guarantees when choosing a 
career. 

3.2 Motivation 
In 2016, the Ministry of Defence conducted a survey “Opinion of the Latvian population on national 
defence issues”. This study also included the question of whether people can be proud of Latvian 
soldiers. 73% of respondents indicated that they can be proud of Latvian soldiers and 44.6% of 
respondents indicated that it is prestigious to serve in the National Armed Forces [26]. According to 
the data obtained in the surveys, it can be concluded that the respondents have quite convincingly 
indicated the NAF as a prestigious workplace. There is a slight increase in positive responses after 
supervision sessions, but in general, according to authors, this public assessment of the NAF as a 
prestigious workplace could be one of the main criteria why respondents choose the National Armed 
Forces as a place to pursue career. The authors point out that career in military structures is not 
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boring and there is a continuous development and improvement. Given the nature of the work and the 
military in general, as well as the global tendences in the defence, the authors consider that there are 
many challenges to be faced. The results of the surveys show that the respondents also consider the 
National Armed Forces as a place where new challenges can be accepted. In the first survey, 69% of 
respondents indicated that they fully agree with the statement about the challenges in the 
organization, while in the second survey already 83% of respondents indicated that they fully agree 
with the statement. The authors note that the results after supervision could indicate an increase in the 
respondents’ confidence, which in turn allows for a more accurate assessment of the statements, 
considering that more information and confidence has been obtained about known facts. 

3.3 Career comprehension 
The authors indicate that comprehension of career development plays an important role in the course 
of service in the National Armed Forces. Each new soldier has the opportunity to develop and pursue 
their career. That is why it is important to know its formation. In the first survey, 27% of respondents 
indicated that they did not understand the career and its formation in the organization, while in the 
second survey, no respondents marked a negative assessment. According to authors, it is a very good 
indicator and shows the significance of supervision in forming comprehension. Also, during 
supervision, additional information on career opportunities in the NAF was provided, at the same time, 
including information on the range of professions. The authors stress that comprehension and 
confidence in development opportunities could persuade respondents to build a stable career in the 
NAF. Entering the service soldiers are given all the possibilities for growth, training, and education. 
During the service, the soldier conscientiously performing his or her duties and showing initiative may 
also be given the opportunity to obtain the next rank, or a higher position [27]. Thus, career 
development in NAF largely depends on soldiers themselves. In the first survey, respondents’ 
assessments were fragmented, and they indicated to uncertainty and lack of knowledge. 31% of 
respondents marked negative assessment in the first survey, which shows that respondents did not 
know about career development options in the NAF. The authors stress that these results could 
indicate that career opportunities in the future are not the main factor why respondents have recruited 
in the NAF. These results could also indicate lack of career vision of the respondents. In the second 
survey, only 2% of respondents marked negative assessment, which could indicate a positive impact 
of supervision on respondents’ career understanding and confidence in career aspirations and 
opportunities to fulfil them. 

3.4 Satisfaction with current career 
The authors emphasize that training is a very important part of serving in the NAF. That is why 
assessment of respondents’ satisfaction is needed. Training is one of the elements that develops 
career management skills of an individual, which helps to collect, analyse, and organize employment-
related information [10]. The results of the survey are very positive. There is a slight difference in the 
first survey, where 8% of respondents gave a negative assessment of satisfaction with learning. The 
authors explain that military training is of a very high standard and the instructors are professionals in 
the field. Although the assessments of the statement in both surveys are very good, the authors point 
out that the negative assessment could be related to the respondents’ insufficient experience in the 
organization with clear subordination and where training takes place according to concrete regulations 
and plans. Authors also stress that often to achieve the training results, an authoritative leadership 
style is used, which could evoke negative emotions in the newly recruited soldiers. In the second 
survey, the respondents did not mark any negative assessment, which the authors associate with the 
results of supervision sessions, where the respondents are introduced to a slightly different approach 
and explanation during the training. Respondents were also asked about their satisfaction with 
information about career opportunities in the organization. The question was included to understand 
the awareness of new recruits about career opportunities. The authors indicate that this statement 
shows whether during the training, when the newly recruited soldiers develop a real understanding of 
their career in the NAF, additional information about career opportunities is provided. The data of the 
first survey show that 16% of respondents negatively evaluate information about career opportunities 
in the NAF. After the supervision sessions, only 2% of the respondents marked a negative 
assessment. Also, after supervision sessions, the number of fully satisfied respondents increased from 
40% to 67% of respondents. According to the authors, supervision sessions have increased the 
respondents’ understanding and knowledge of the career in the NAF in general, as well as of the most 
suitable profession in the NAF. Thus, respondents can evaluate information that affects their career 
and know where to find it. Respondents were also asked an open question to indicate how they see 
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their career development in the organization. To analyse the answers, the authors created word 
clouds and studied which words were used most often and in which combinations. Studying answers 
after first survey, the words “I wish” were used most often. The authors assume that this could mean 
that respondents are motivated to develop their careers and want growth, so they are ready to develop 
and gain knowledge. Respondents have also indicated the word “rank”, which could show a desire to 
develop a career in the NAF, respectively, obtaining higher ranks. The authors stress that if before 
supervision sessions the respondents mentioned mainly words indicating development, direction, 
slightly different tendencies can be seen in the word cloud of the second survey. The words “career” 
and “NAF” stand out the most, which could indicate the respondents’ understanding of career 
development, as well as the increase of the respondents’ sense of belonging. The authors point out 
that, perhaps after supervision, respondents begin to associate themselves more with the NAF, as well 
as to accept and understand that their career will develop in this organization, thus indicating answers 
that are more focused on career development. Analysing the respondents’ answers after supervision, 
it shows that the respondents have understood career development, as their answers also show the 
steps they plan to take to achieve their goal, which was not observed before. Thus, supervision has 
given results and respondents have not only gained additional information, but also specified their 
career goals in the NAF. 

The authors emphasize that supervision sessions have given results and have increased respondents’ 
level of knowledge, understanding of their career, and increased satisfaction with their current career, 
as can be seen in Fig. 1. 

Figure 1. Differences in scales 

Authors have also calculated correlation. Looking at the correlation calculations in Table 1. before 
supervision according to Pearson's coefficient, it can be established that there is a statistically 
significant correlation between the scale - Knowledge about NAF and the scale - Career 
comprehension in the NAF. Thus, the more knowledge about the NAF, the greater the comprehension 
of the career in the NAF. There is also a statistically significant correlation between the scale - 
Knowledge of the NAF and the scale – Satisfaction with current career. It means that respondents who 
are more informed about the organization are also more satisfied with their current career. There is a 
statistically significant correlation between the scale - Motivation and the scale - Satisfaction with 
current career. Thus, the more motivated the respondent, the more satisfied with their current career. 
The authors point out that this result could indicate that the respondents are confident in their career 
choice, because they are motivated to develop in the respective field. A statistically significant 
correlation was also observed between the scale - Career comprehension in the NAF and the scale - 
Satisfaction with current career. Thus, respondents who understand career development in the NAF 
are satisfied with their current career. 
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Table 1. Correlation of representable scales with Pearson’s coefficient 

 Knowledge 
about NAF Motivation Career comprehension 

in NAF 
Satisfaction with 

current career 

Knowledge about 
NAF 

Pearson 
Correlation 1 ,330* ,676** ,599** 

Sig. (2-tailed)  ,017 ,000 ,000 

Motivation Pearson 
Correlation ,330* 1 ,285* ,628** 

Sig. (2-tailed) ,017  ,041 ,000 

Career 
comprehension in 
NAF 

Pearson 
Correlation ,676** ,285* 1 ,632** 

Sig. (2-tailed) ,000 ,041  ,000 

There is also a statistically significant correlation between the scale - Motivation and the scale – 
Career comprehension in the NAF. So, the higher the level of motivation, the greater the 
comprehension of career development. The authors point out that these results could mean that 
respondents who are motivated to pursue career in the military are ready to learn more and 
understand the specifics of the field and the opportunities in it. Data after supervision sessions 
indicated that there is a statistically significant correlation between the scale - Career comprehension 
in the NAF and the scale - Satisfaction with current career. Thus, as a result of supervision, it is also 
important to understand the career in the organization, which increases satisfaction with career choice, 
provides knowledge about career. The authors point out that this is one of the most significant results, 
which shows that career comprehension promoted by supervision sessions is directly related to 
respondents’ satisfaction with their choice of career. The authors indicate that supervision clearly has 
a significant impact on respondents’ career comprehension, which could accordingly help respondents 
formulate their career goals, thus understanding the relevant steps to be taken to move up the career 
ladder. Understanding career opportunities in the NAF, respondents come to satisfaction with their 
current career, which could also be defined as satisfaction with the chosen organization for career 
development. Supervision also positively promotes the level of knowledge of respondents, which the 
authors associate with the increase of comprehension of career opportunities. 

4 CONCLUSIONS 
Most respondents are confident about their knowledge of career opportunities in the National Armed 
Forces, but although respondents are confident in their knowledge of career opportunities in the NAF, 
majority of respondents do not know what professions are available in the NAF (40% of respondents 
indicated that they do not know the range of professions in the NAF). The study also showed an 
insufficient comprehension of career opportunities and career development in the organization, and 
the structure of the organization. The results of the research showed that supervision sessions 
significantly increased the awareness of recruits about career opportunities and choices in the NAF 
and knowledge of organizational structure (before supervision sessions 27% of respondents indicated 
that they do not understand career and its formation in the NAF and 40% indicated that they do not 
know structure of the National Armed Forces, while after supervision no respondent gave a negative 
assessment of career development and only 1% of respondents gave a negative assessment of 
structure after supervision). This indicates to positive opportunities for the use of supervision in career 
development and training of those serving in the National Armed Forces. The authors recommend the 
organization to introduce group supervision in the basic training course, thus promoting young 
soldiers’ understanding of the organization, life in it and development opportunities. Such supervision 
sessions would increase the confidence of recruits in their career choices, as well as encourage them 
to develop themselves in the military. This will also reduce the number of soldiers leaving basic 
training. Regarding career - the respondents of the study are not sure, and they lack information about 
career development in the NAF (31% indicated a negative assessment), which could indicate that they 
lack career vision and future career opportunities are not the main factor why respondents have 
recruited in the NAF. The organization should encourage recruits to develop their career vision. During 
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the training, efforts should be made to provide newly recruited soldiers with information on the 
importance of career and career development opportunities in the NAF. Thus, encouraging them to 
seek information and move onto the right career path. Line managers should address recruits who do 
not feel confident to create a supportive environment. After the supervision sessions, the respondents’ 
understanding of career opportunities in the NAF increased significantly (only 2% marked a negative 
assessment), which indicates a positive impact of supervision on the respondents’ career 
comprehension and confidence in career aspirations and opportunities to fulfil them. Also, before the 
supervision part of the respondents (16%) negatively evaluated the information about career 
opportunities in the NAF, but after the supervision only 2% of the respondents marked a negative 
assessment and the number of fully satisfied respondents had increased (from 40% to 67%), which 
shows that the supervision had increased the respondents’ career comprehension in the NAF in 
general, as well as of the most suitable profession for them in the NAF. Supervision sessions have 
given results and have increased respondents’ knowledge and understanding of their careers, as well 
as their satisfaction with their current career. 

The authors believe that to better implement supervision in the training process, the organization 
should organize supervision training course for line managers and training professionals to provide 
insight into how supervision works, about its role and key elements. Thus, raising awareness of what 
support new recruits need at the stage of career choice. 

The authors point out that special attention should be paid to organizing events informing potential 
soldiers about the range of professions in the National Armed Forces, thus timely informing and 
promoting comprehension of career development in the organization. For example, preparing 
infographics about career paths and career opportunities. Given that most recruits are young people, 
easy-to-understand visual material could be a good format for communicating information. Although 
most respondents are satisfied with the flow of information in the NAF, there are some respondents 
who marked a negative assessment (10% of respondents), which could indicate lack of initiative and 
reluctance to ask questions, but supervision sessions have encouraged and given confidence of 
themselves and the NAF as the basis for future careers, thus not being afraid to ask and find out. 
Many respondents have indicated that they want to gain information and knowledge, so they are ready 
to invest their time and energy in career development in the National Armed Forces. 

Line managers should provide the recruits with a positive psychological climate in the organization, not 
to form a negative image of the organization at the very beginning of their career, when the young 
soldiers have not yet chosen a specific career direction. For example, by providing more frequent 
feedback on what has been done, as well as by organizing group discussions about positive and 
negative experiences. Such retrospectives will help both the recruits themselves to draw conclusions 
about the training process and career development, and line managers to identify the group’s 
strengths and weaknesses. The organisation’s human resources (HR) specialists should also have 
regular interviews with line managers to find out the wishes and complaints of the recruits. This would 
help to create a positive psychological environment for the recruits (they are cared for) and will also 
help the HR to develop proposals for the career development of the recruits and the improvement of 
the training process. 

The authors point out that in general the study indicates to very positive trends about inclusion of 
supervision in the training process - after supervision it can be observed that respondents have 
understood career development and it has given results, as respondents not only gained additional 
information but also specified their goals regarding career in the NAF. 
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HOW TO SURVIVE THE SWITCH FROM FACE-TO-FACE TO 
REMOTE LEARNING IN HIGHER EDUCATION 

Annika Jokiaho 
Ludwigsburg University of Education (GERMANY) 

Abstract 
Remote learning settings require a thorough preparation in advance of the online course. This includes 
the general course design, but in particular content and its presentation. Furthermore, students need 
social interactions. This should be considered in the early planning stage of an online course. Live 
lectures during an online course, using video conferencing tools on a regular basis, are very effective 
for this purpose. This contribution presents ways to deal with the switch from face-to-face to Remote 
Learning in Higher Education in a relatively simple way and still perform high quality teaching. Based on 
the experiences of last year, this article covers good practices concerning course design, how to foster 
social interactions among students, creating suitable assignments and keeping the workload at an 
acceptable level. All recommendations are based on the experiences of the author in 10 different online 
courses for graduate and postgraduate students at a German university. Based on the evaluation of 
these courses, good practices were identified. One of the main conclusions is that courses should be 
well structured, enable students to work on assignments, limit the workload and use a mix of 
synchronous and synchronous learning.  

Keywords: Remote Learning, Higher Education, Good practice, COVID19.  

1 INTRODUCTION 
COVID19 has had a major impact on the daily life since the beginning of 2020 worldwide. Suddenly, 
educational facilities throughout the country faced a lockdown that is certainly unique in the history of 
education. Overnight, thousands of lecturers at Higher Education institutions had to transform their 
teaching from face-to-face to remote learning and students had to follow suit. What looked like a short 
period of time, developed into a long-term solution, so that most universities still have to offer online 
courses instead of face-to-face courses. 

Before COVID19, face-to-face settings were the common way to teach in Higher Education. Additional 
to face-to-face settings, assignments and materials were provided on learning management systems, 
like Blackboard or Moodle [1]. Like most universities, lecturers at Ludwigsburg University of Education 
had experience in developing online or blended learning courses, but the number of online courses was 
considerably lower before CODIV19. In total, Ludwigsburg University of Education has about 5,500 
students and provides mostly courses in educational science. Students can attend Bachelor’s and 
Master’s degree courses in the areas of primary, secondary, European secondary, and special 
education. Furthermore, Ludwigsburg University of Education provides Bachelor’s and Master of 
Science degrees for vocational education [2]. The good practices presented in this article are based on 
the experience made in both of these degree programs, which have about 40-60 new students per year 
and degree [3]. A total of 10 courses were held, the majority of which were for students aiming for a 
Bachelor of Science for vocational education. Some of the courses are graduate level but are also open 
for postgraduate students (e. g. Research methods, Introduction to Vocational Education, Introduction 
to scientific work).  

The number of students in the courses vary between 10 in courses accompanying Internships, to 50 in 
larger courses introducing scientific work in education. Due to the lock-down, students had difficulty to 
find an internship. Therefore, the number of students declined in these courses. Some of the courses 
are divided in two groups (e. g. Introduction to Vocational Education or Introduction to scientific work) in 
order to ensure the best possible quality in teaching. Tab. 1 shows an overview of the particular courses 
divided by term and degree.  
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Table 1. Overview of courses. 

 Bachelor’s Degree Master’s degree 

Summer 2020 Educational activities 
Internship preparation 
Accompanying course to Internship 
History of Vocational Education 

 

Winter 2020/21 Introduction to Vocational Education 
Introduction in scientific work 
Internship preparation 
Internship accompanying 
Research methods 

Introduction to Vocational Education 
Introduction in scientific work 
Concept and task of education in an institutional context 
Research methods 

Although the content of the courses is very different, the structure is similar in all courses and involves 
the same five phases: (1) Introduction, (2) Knowledge acquisition, (3) Assignment based on Problem-
Based Learning, (4) Presentation of the results, and (5) Evaluation and reflection. 

Since Ludwigsburg University of Education uses Moodle as learning management system, each course 
had its own Moodle course as learning environment. In the first week the students receive an introduction 
to the specific course. This contains an overview of topics, content, working methods, dates, compulsory 
tasks, and deadlines. Furthermore, the examination modalities are explained. The second phase is 
knowledge acquisition. Since all courses follow a problem-based learning approach [4,5], the main goal 
is to foster project-based learning throughout the course. Therefore, the following weeks provide the 
theory and background information needed, so that students are able to work on their own projects. The 
assignment phase starts four to six weeks after the start of the course. The project tasks are mandatory 
in order to get a participation certificate at the end of the course. The students get an introduction to the 
specific task and requirements regarding presenting the results. Depending on the course, this phase 
lasts about four weeks. Students work by themselves, in pairs or in small groups of up to five persons 
depending on prefer topic of their choosing. Each student or group can ask for advice during the working 
phase at least once by scheduling an appointment with the lecturer for an online meeting via WebEx. In 
the fourth phase, students present the results of their assignment either as a recorded PowerPoint 
presentation or a live presentation in WebEx, and the results are discussed in the class in a live lecture. 
The last phase is an evaluation and reflection phase, where students reflect on what they have learnt, 
what they found easy or difficult. Furthermore, students give an anonymous feedback via google docs 
or etherpad.  

Fig. 1 shows the five phases of the courses. 

 
Figure 1. The five phases of the courses. 

In summer term of 2020, instruction was mainly asynchronous, due to the lack of infrastructure for large 
scale synchronous learning opportunities at the university. After it became clear that the winter term 
2020/21 was to be another online term, lecturers were encouraged to teach in a mix of synchronous and 
asynchronous settings. Therefore, synchronous learning took place every three to four weeks. One 
course, “Concept and task of education in an institutional context”, had weekly live-sessions in WebEx. 

2 METHODOLOGY 
In order to identify which components are required for the transition from face-to-face teaching to remote 
learning, a best practice approach was used. In literature the term “best practice” is often used 
synonymous to “good practice”. The term “best practice” is delusive, since researchers cannot actually 
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be sure, they identified the best solution of a problem. Though Bardach prefers the term “smart practice”, 
this article uses the more common term “good practice”. Based on Bardach [7, 8] good practice is 
understood as an interesting idea that deserves attention [6]. The key emphasis in this approach is the 
so-called extrapolation. For Bardach, extrapolation means the transfer of experience to other areas and 
refers to the process of learning from an experience in order to improve other situations by creating 
practices that conform to these experiences [9, 6]. 

Furthermore, the checklist for “Best Practices” Research Design Issues developed by Bretschneider, 
Marc-Aurele, and Wu [10] was used as framework for identifying the good practices included in this 
paper. The sample is based on the courses held by the author as presented in the introduction. 
Therefore, the sample is neither complete nor representative, but the courses in the sample are 
comparable, since they are a part of the same degree program and were held by the same lecturer.  

Throughout the courses, students were asked to give a short feedback at the end of each live lecture 
using the same three open-ended questions every time: (1) What have you learnt today? (2) What is 
still unclear? (3) What do you wish for next time? Students could answer anonymously directly in the 
Moodle course, using the etherpad, which is integrated as an activity in Moodle of the university. The 
evaluation at the end contains four open-ended questions: (1) What have you learnt in the course? (2) 
What did you like? (3) What could have been better? (4) What else would you like to say. 

Based on the given feedback in the courses, the following aspects of good practices were identified: 
course design, assignments, workload, interaction between students, finding the right mix of 
synchronous and asynchronous learning and performing live lectures. 

3 RESULTS 
In this section the main results are presented, divided in course design, assignments, workload, 
interaction between students, finding the right mix of synchronous and asynchronous learning and 
performing live lectures. Each section summarizes the most relevant good practices based on the 
course evaluation. The chapter concludes with an overview of the good practices. 

3.1 Course design 
A main finding regarding course design is that the course should be well structured and give orientation. 
All courses have a text field with a welcoming message to the course on the top of the starting page, 
including a picture related to the course, and a short one-minute video where the lecturer introduces 
herself and gives a short introduction to the course. Furthermore, the main goals of the courses are 
displayed as bullet points.  

In the welcoming section, information about the topics and dates of the course is placed as well as the 
requirements for a confirmation of participation certificate.  According to the results, the students 
appreciated the fact that all dates for live lectures were scheduled at the beginning of the course. This 
meant, the students had a clear plan, which week they could study at their own pace asynchronously, 
and when synchronous learning would take place.  

A forum for general questions concerning the course is placed in the welcoming section as well. Students 
used the forum for their questions. Each week the lecturer posted information about the current week 
including information about the topic, assignments, and reminder of the next live lecture. 

Students found using separate sections in the course for each week as very helpful. Each topic was 
moreover divided in a section for content and a section for assignments using headings. The 
assignments were clearly named relating to the specific task with the expected deadline for the 
completion. Each section has a picture related to the topic. All pictures are from Pixabay that offers free 
images and royalty free high quality stock images. 

Throughout the courses, the automatic tracking of accomplished tasks and content was considered as 
very useful. This way both the students as well as the lecturer gain insight about the courses level of 
completion. It is important to point out that it should be clearly communicated at the beginning that the 
lecturer is able to see, which activities and content are finished. Otherwise, there is a risk of students 
feeling a breach of trust because of being tracked without knowing about it.  
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3.2 Assignments 
A large challenge in remote learning is that students work self-organized. The role of the lecturer is to 
enable learning. It is commonly known that students learn better, if they are actively involved in the 
process, e. g. by solving tasks related to a specific matter. Assignments should be well thought through. 
Students should be allowed to choose, whether to work in small groups or by themselves. Smaller 
groups up to four persons have shown to be particularly effective. Larger groups aggravate the 
communication between students, and this might end up with time consuming coordination, instead 
working on assignments. As described in the introduction, each course includes smaller mandatory 
assignments as well as bigger project-based assignment. In these assignments students can choose 
how to present their results, either presenting them in a live lecture or via a recorded PowerPoint 
presentation. For both alternatives, hyperlinks to different tutorials and materials were provided. 
Additionally, each group had the chance to schedule a video-conference with the lecturer in order to 
clarify their specific questions and get advice. 

In general, the description of the task should be easy to understand. This contains information about 
requirements to fulfill the assignment as well as expected results. If needed, recommended reading was 
provided.  

Reflection was used in some courses. At the beginning students filled in a short questionary about their 
knowledge to course related topics by giving themselves a grade. This was implemented by using the 
feedback activity in Moodle. In the first live lecture the results of the questionnaire were shown to the 
students. In this way both the lecturer as well as the students gained insight to the state of knowledge 
of the class. This helps to identify what to focus on. At the end of the course the same questions are 
shown in order to measure in which areas the student feel they have improved.  

Based on the given feedback students found the described way of working very effective and reported 
that they had gained knowledge at a high rate through the assigned work. Moreover, students 
appreciated to practice the application of their knowledge with the help of the assignments.  

3.3 Workload  
The workload in remote learning settings is not equal to the one in face-to-face teaching situations. The 
lecturer decided to limit the topics to the absolute minimum of required content needed to understand 
the main key facts, and to give room for discussion and clarification of questions in live lectures. This 
meant cutting off some topics that used to be a part of the course in a face-to-face setting. 

The limitation of all recorded PowerPoint presentations to a duration of maximum 20 minutes showed 
to be effective. It is better to split longer videos into several shorter parts taking about 10 minutes.  

In all courses the workload was regarded as appropriate. Students reported, they could learn self-
organized in their own pace without being overly strained or not challenged enough. Another issue often 
mentioned in the exit feedback was the fact that the workload overall was well balanced. The 
assignments were to be solved on a regular basis, and the deadlines were adjusted according to the 
individual difficulty and extended if necessary. Thus, students were given more time to solve the project-
based assignment. Moreover, larger assignments were communicated at the beginning of the course, 
so that students knew when what assignment is due.  

3.4 Enable students to interact 
Students need social interactions such as group assignments or working in pairs. This should be already 
considered at the planning stage of an online course. Live lectures during an online course using video 
conferencing tools on a regular basis (e. g. via Webex Meeting or Zoom) are very effective for this 
purpose. Most video conferencing tools enable the use of so-called break-out-rooms, where lecturers 
can easily create a number of break-out-rooms for group discussions. A good practice is to split up the 
participants in groups randomly. We found that a group size from three up to six persons is most 
appropriate. Students need a clear task, and also time to introduce themselves, if they do not know each 
other. It is also of advantage to give 5- or 10-minutes additional time for the group discussion and to 
encourage students to talk about other issues than the assignment.  

In larger courses with more than 40 participants, students often tend not to ask questions the way they 
do in smaller courses. An effective way to still clarify questions is for the lecturer to join the break-out-
sessions and “walk by” to all groups during the discussion phase. This should however be 
communicated before the break-out-sessions start. A good way is for the lecturer is to join a break-out-
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sessions, and interrupt by immediately starting to talk. The lecturer often used sentences like “I am so 
sorry to interrupt, but I just would like to check, if you have some questions regarding the assignment or 
our course”. Interestingly, students had more questions in the break-out-sessions comparing to 
situations where the whole course was attending.  

Besides enabling students to interact during live lectures, it is important to give a chance for students to 
ask questions in asynchronous phases as well. Each week as the content of the week was released, 
the lecturer sent a message via the forum, and encouraged students to post their questions in the forum 
or send them via e-mail. Even though students did not necessarily post questions weekly, the possibility 
seemed to be enough to feel comfortable during the asynchronous phases. This was often stated in the 
evaluation. Furthermore, a timely response from the lecturer was appreciated.   

3.5 Finding the right mix of synchronous and asynchronous learning  
Students often regarded the mix of synchronous and asynchronous learning as ideal. The schedule of 
live lectures should be planned carefully and according to needs of the lesson plan. On average every 
third or fourth week a live lecture was held. One of the courses (Concept and task of education in an 
institutional context) had live lectures every week.  

A good practice is to consider a live lecture at the beginning of the course in the second or the third 
week. Throughout the course live lectures were placed at the end of a larger topic, at the beginning of 
the project-based assignment, for presenting and discussing the results at the end of the project-based 
assignment as well as at the end of the course for a course evaluation. All in all, the courses had about 
four to six live lectures each. A lesson learnt by the lecturer is to take into account if some participants 
participate in several of the courses. In this case it is good not to schedule live lectures in the same 
week or on the same day if avoidable.  

3.6 Performing live lectures  
Performing live lectures need preparation in advance in order to keep cool when technical problems 
occur - and they certainly will in remote learning settings. Sending a reminder one or two days in advance 
of a scheduled live lecture proved helpful to a timely attendance. The duration of a live lecture should 
be limited to 60 minutes or a maximum of 90 minutes with a short 5-minutes break in between. 5-minute 
warm-up phases with small talk help to ease the anticipation. A simple way is to ask three to four simple 
questions, like who feels tired today, who already had lunch today, who feels comfortable with remote 
learning at the moment and so on. Students raise their hand, if the question apply on them. For this 
purpose, all students are asked to turn their webcams on. Most of the students follow the request. Even 
in larger courses with up to 50 participants, only very few students reported problems due to a bad 
internet connection as reason for not using their webcams. Once the webcams are on, they often stay 
on throughout the whole live lecture. The warm up also seems to foster a good atmosphere. After the 
warm up phase, an overview of the topics and the duration is advised, so that the students know what 
is going to take place during the session. Use live lectures to enable students to interact and discuss in 
smaller groups as described in chapter 3.5. Moreover, ask students to give a short feedback at the end 
of each live lecture using open-ended questions. Talk about the results of the feedback with the students 
and decide which suggestions for improvement or change are shared with the course. In this way it is 
possible to make needed adjustments during the course.  

Skills and knowledge of the instructor should be taken into account. Use tools you feel comfortable with 
and apply the KISS (Keep it simple and stupid)-principle. No matter what happens, be authentic and 
stick to your personal teaching style. The lecturer experienced several surprises as well due to home 
office situation, such as interruption by their own children. Rather than getting stressed, the lecturer 
decided to say at the beginning of the live lecture that because of the closure of day care it could happen 
that the children might “stop by”. Students found these interruptions amusing. Luckily it did not happen 
too often. COVID19 challenges everyone, and it makes things easier to talk openly about it, instead of 
being alert during the live lecture.  

In general, the course evaluation and the feedbacks at the end of each live lecture shows that students 
had the feeling “to be in a face-to-face lecture”. The good atmosphere and open communication were 
very much appreciated. 
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3.7 Overview of good practice 
Table 2 shows an overview of good practice on how to survive the switch from face-to-face-learning to 
remote learning based on the experience made in the courses. In this table the main findings are 
summarized concerning course design, assignments, workload, enabling students to interact, live 
lectures, mix of asynchronous and synchronous learning as well as performing live lectures. 

Table 2. Overview of good practices. 

Course design Use separate sections for each week  
Give students an overview of the main goals of each topic/section 
The course should be well structured and give orientation, e. g. automatic tracking 
of accomplished tasks and content 

Assignments Let students choose to work alone, in pairs or in small groups up to four persons 
Use clear instructions 
Provide web conferences for questions and advice for each group 

Workload Focus on key facts and reduce topics comparing to face-to-face course  

Enable students to 
interact 

Use live lectures for discussions 
Be available for questions via mail or forum in asynchronous learning phases 

Mix of asynchronous and 
synchronous learning 

Schedule three to four live lectures during the course: at the beginning and the 
end as well as one or two at important phases of the course  

Performing live lectures Communicate the dates for all live lectures at the beginning of the course  
Limit the duration to 60-90 minutes with a short 5-minutes break in between 
Start with a 5-minutes warm-up phase with small talk 
Give an overview of the topics of the live lecture 
Enable students to discuss in small groups (3-6 persons per group) 
Ask for a short feedback at the end of each live lecture 

4 CONCLUSIONS 
Remote learning settings require a very thoughtful and good preparation in advance before the start of 
the online course. This includes different aspects, such as course design, content and its presentation, 
as well as schedules of live lectures. Creating a good online course is very time consuming. Still, once 
established, the online course can easily be re-used for further courses. This way, the preparation time 
will be less once the online course is held. Asking students for a feedback on a regular basis is very 
effective. One of the main findings is that it is important to focus on the key aspects needed, rather than 
try to adapt an existing face-to-face-course structure into an online course. Lecturers should also take 
their skills and knowledge into account, rather than trying to use as many tools as possible and be 
authentic. 
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Abstract 
This study analyzes the teachers' perception on the use of i-Theatre, a digital-tangible interactive 
system. The study involved 40 pre-school and primary school educators in Italy as part of the INCLUDED 
Project. INCLUDED "Inclusive childhood education supported by multimedia and digital storytelling" is 
a training and action-research project promoted by the European Commission (Erasmus+) and several 
institutions and educational centers from Italy, Spain, and Finland. The project aims to favor social skills) 
and narrative competence through collaborative activities using i-Theatre. This tool links the 
multisensorial dimension of drawing, storytelling, and digital tools in classroom experiences with digital 
and tangible interfaces. The INCLUDED study is divided into two phases: a pilot and an experimental 
phase. This pilot study explores the initial contact between students, teachers, and the i-Theatre by 
examining the teachers' perception on their experience. During this phase, teachers involved in the 
project had the opportunity to use the i-Theatre tool in their classes and were then invited to answer a 
questionnaire about their experience. Finally, individual semi-interviews were conducted with a part of 
the cohort to collect more focused data on their experience. Quantitative and qualitative analysis of 
questionnaire and interview data was performed. The results show that teachers consider this 
experience and the i-Theatre tool of high interest for educators, as they report positive effects on 
collaboration and student engagement from the first session. 

Keywords: Tangible Digital Storytelling, Collaboration, Pre-school, Primary School, Inclusion.  

1 INTRODUCTION  

1.1 Storytelling 
Storytelling skills are a set of cognitive and social skills whereby the narrator shares events, 
representations, memories, beliefs, and fantasies while interacting with the environment [5,22-26,47,48]. 
Narrative competence is generally developed during early childhood [22,27,47,48] and constitutes a 
central skill in interpersonal relationships [20,21,29,47,48]. Storytelling methodologies have been 
increasingly used to work on emotional and psychological content, favor social cognition and empathy 
[14-19] as well as explore and develop communicative and emotional expression skills [19]; these 
techniques have also been employed to mediate learners’ management of socially problematic 
situations [15] and to promote the ability to negotiate and convey messages effectively [20,21,47,48]. 

Nonetheless, there is yet little research that has specifically explored the implementation of storytelling 
tools like TDST in early educational stages [1,7] compared to the existing literature on the usefulness 
and implementation of digital storytelling in adulthood and higher educational levels' students [29-35]. 
One possible reason is that using some type of technological device requires certain cognitive levels 
and technological literacy which might be reduced in pre-school or primary learners. However, 
integration of the digital and the tangible provides an opportunity to extend digital storytelling to earlier 
periods of development. [7,23,36-38]. Similarly, to storytelling and at different age groups, digital 
storytelling has been found to contribute to favor knowledge-building, sharing [39], developing narrative, 
linguistic and problem-solving skills as well as creativity [29,40,41]. Moreover, the combination of 
storytelling and technology has been found to promote the inclusion of students with special needs [42-
44] as it favors communication, positive interdependence, and active listening [16-19]. 
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1.2 Tangible Digital Storytelling TDST 
Tangible Digital Storytelling applications (TDST) are novel educational devices, and which are yet to be 
fully explored in their use in the didactic field [1,48]. These devices integrate tangible and multisensory 
elements into classroom storytelling (e.g., drawings, audio recordings, movements, and dramatization), 
[2,3]. Moreover, the multisensory dimension of TDST uses the students’ senses to engage the learners 
and enhance their learning experience [2]. The combination of tangible and digital stimuli aims to 
promote opportunities for learning and collaboration: sensorimotor interaction with digital learning 
environments [3,48] facilitates the use of TDSTs in pre-school and primary school as well as the 
applications with specific learning needs [4,48].  The possibility for simultaneous interaction and 
participation of multiple users [5] with TDSTs results in a less mediated and more accessible application 
[6].  

TDST links digital and traditional storytelling, thus enabling different layers of educational experience 
such as face-to-face collaboration, tangible, and digital learning environments [6-8]. Digital storytelling 
is the result of combining traditional storytelling with advances in multimedia technology [9-11]. 
Nonetheless, traditional storytelling is a powerful teaching tool with fruitful outcomes on didactic and 
social skills as it utilizes language and dramatization to convey a story, transmit knowledge, share 
experiences [7,12,13].  

1.3 i-Theatre 
The i-Theatre (i-theatre.org) is a Tangible Digital Storytelling (TDST) tool, with the appearance of a 
wooden table, with an integrated multi-touch screen and a scanner-drawer. It allows children to 
transform their drawings in a digital format and manipulate the character shapes and backgrounds with 
an elementary gesture vocabulary (move, rotate, zoom). Then, after setting the stage in their desired 
way, up to five children can tell collaboratively and record their stories (video and audio) by moving the 
characters on the screen and narrating with their voices. 

The actual study reflects the result of a pilot pre-experimental phase of the INCLUDED project (Inclusive 
Childhood Education Supported by Multimedia and Digital Storytelling, includedeurope.eu), an action-
research project (Erasmus+ framework). In this phase, different pre-school and primary schools in Spain 
and Italy used the i-Theatre, a TDST tool with their students for at least one month. 

In this pilot study, we focused on teachers' perceptions about TDST, as those responsible for making 
decisions about the methodologies and activities to be carried out in the classroom. Teacher's opinions 
are important because the appraisals and needs of educational professionals play a central role in 
implementing novel methodologies [45,46]. 

For this reason, during this study, after the INCLUDED course on TDST [48], teachers involved could 
use the i-Theatre in their classrooms freely, in any way they consider appropriate, leaving them the 
freedom to experiment with their students. Thus, advancement in knowledge, technological and 
methodological innovation may benefit both teachers and students (whether they have difficulty or not), 
favoring the adaptation of pre-school and primary education classroom environment in terms of 
technological progress and attending to different social and integration needs. 

2 METHODOLOGY 

2.1 Design 
The study's is cross-sectional using an explanatory sequential design [49] and explores the opinions of 
40 pre-school and primary teachers (10 Spanish and 30 Italian) about the usefulness, benefits, and 
weaknesses of Tangible Digital Storytelling (TDST) in the classroom after a minimum of one month (1 
month, 10 Spanish teachers, 25% of the sample; 6-9 months, 30 Italian teachers, 75% of the sample) 
using the i-Theater device. We collected participants' opinions from an online questionnaire and after 
we deepened on some volunteer teachers' perceptions through an individual semi-structured interview. 
Two hypotheses were explored: 

1 Teachers consider the experience of their students with the i-Theatre of high interest. 
2 Teachers consider that the i-Theatre promotes their students' collaboration, implication, and 

social skills. 
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2.2 Participants  
The study involved 40 teachers, 37 females (92%) and 3 males (8%) between 27 and 62 years (mean 
47,03; SD 9,5). 30 teachers came from two Italian schools (75%), and 10 from two Spanish schools 
(25%). Spanish teachers were on average nine years younger than Italians (M Spanish: 39,8 years; M 
Italian: 48,7 years; F (1,35) = 5,52, p = 0,02). Half of the participants had a degree (7,5% a post-graduate 
title), while 50% had a High School Diploma. Regarding their teaching experience, most of the 
participants had more of 20 years of experience (48%), ten respondents stated that they had between 
11 to 20 years of teaching experience (25%), while 11 had ten or fewer years of experience (6-10 years: 
12%; <5 years: 15%). Most of the respondents did not specialize in teaching special needs students 
(78%). In addition, most of the Italian participants had several co-teaching experiences (70%), compared 
to none of the Spanish. Finally, most of the Spanish teachers (80%) experienced i-Theatre in pre-school 
while most Italian (67%) in primary school (Table 1). 

Table 1. Teachers who answered the questionnaire. 

Teachers 
  Spain Italy Total 

N 10 (25%) 30 (75%) 40 

Age (years) 

Min 29 27 27 
Max 56 62 62 
Mean 39,8 48,7 47 
SD 10,5 8,6 9,5 
Skewness 0,76 -0,52 -0,38 
Kurtosis -1,1 -0,04 -0,75 
One-way ANOVA F (1,35) = 5,52, p = 0,02 

Gender 
Female 9 (90%) 28 (93%) 37 (92%) 
Male 1 (10%) 2 (7%) 3 (8%) 

Teaching experience 

1-5 years 2 (20%) 4 (13%) 6 (15%) 
6-10 years 3 (30%) 2 (7%) 5 (12%) 
11-20 years 2 (20%) 8 (27%) 10 (25%) 
More than 20 years 3 (30%) 16 (53%) 19 (48%) 

Educational level 
Undergraduate 6 (60%) 14 (47%) 20 (50%) 
Graduate & Postgraduate 4 (40%) 16 (53%) 20 (50%) 

Disability specialist 
Yes 1 (10%) 8 (27%) 9 (22%) 
Not 9 (90%) 22 (73%) 31 (78%) 

Pre-school / Primary 
school 

Pre-school 8 (80%) 10 (33%) 18 (45%) 
Primary school 2 (20%) 20 (67%) 22 (55%) 
Pearson's chi-squared X2 (1, N = 40) = 6,60, p = 0.01 

Co-Teaching 
experience 

Yes 0 (0%) 28 (93%) 28 (70%) 
Not 10 (100%) 2 (7%) 12 (30%) 
Pearson's chi-squared X2 (1, N = 40) = 31,11, p = 0.01 

2.3 Procedure and instruments 
All the participating teachers previously completed the INCLUDED training course about "Approach to 
inclusive education through tangible digital storytelling" [55] in an online format during 2020. This course 
aimed to provide a theoretical basis for developing narrative skills, collaborative learning, practices 
related to the use of storytelling methodologies in the classroom, and inclusion. Subsequently, all 
teachers received practical training related to using the i-Theatre device before utilizing it in class with 
their students. Researchers delivered the i-Theatre device to the school with no specific guidelines about 
the activities, allowing teachers to make free use of the i-Theatre device, adapting it to the content and 
teaching activities of the different educational levels (pre-school, primary school). 

1976



 

 

The teacher's perceptions were obtained from questionnaires about TDST methodology, and the i-
Theatre device activities carried out in the classroom (organization and duration), students' interest, 
collaboration and special needs, teachers' support during the task, and its pedagogical value. After, two 
trained researchers deepened some volunteer teachers' perceptions using an individual semi-structured 
interview with an average duration of 30 minutes.  

2.4 Overview of analysis 
Data analysis of the questionnaire was carried out using descriptive statistics (frequency, percentage, 
and mean score calculations). A summary of the results of the questionnaire items is presented in Tables 
2-4 and Graph 1. A 5-points Likert scale was used in all the questionnaire items except for a few items 
(1-3,6,10) in which a 3-points scale was preferred. In the final analysis, a mean score of 5 indicated 
positive attitudes, 2 indicated neutral, while 1 indicated negative attitudes. In addition, items 6, 8, and 
10 were reverse coded for a higher mean score to signify positive attitudes. Therefore, in all items, a 
high mean score would stand for a favorable opinion. Since the sample did not have a normal 
distribution, non-parametric tests were used for group comparisons. More specifically, Mann-Whitney U 
tests and Kruskall-Wallis H tests were used to analyze the variants among groups by ranks. Significance 
values have been adjusted by the Bonferroni correction for multiple tests. Finally, the data provided by 
the teachers' interviews were analyzed qualitatively. The two trained researchers, blind to the 
hypotheses of the study, carried out: 1) analytical segmentation and identification of meanings; 2) 
identification of the relationship between codes; 3) aggregation of codes. Researchers aggregated 
codes through the criteria proposed by Bogdan and Biklen [50]: 1) situations: point of view on a specific 
topic such as the perception towards TDST activities and i-Theatre; 2) processes: changes that have 
occurred over time; 3) activities: operating methods such as organization of TDST activities; 4) relations: 
interaction with colleagues and students. 

3 RESULTS 

3.1 Questionnaire results 
In the first part of the questionnaire, characteristics related to teachers' use of i-Theatre were considered. 
Results indicate Spanish teachers implemented the TDST activity with i-Theatre in the three grades of 
pre-school and first grade (from 3 to 6 years). On the other hand, Italians implemented the TDST activity 
with i-Theatre in primary school (from first to fifth grade, 6-10 years), covering a broad spectrum of pre-
school and primary school ages. 

As indicated in Table 2 below, while Italian teachers conducted the digital storytelling activity for the 
entire duration of the academic year (6-9 months), Spanish teachers had a shorter exposure to it (< 1 
month). Nevertheless, no significant differences were found between Spanish and Italian teachers' 
responses to the questionnaire. Moreover, most of the sample (87.5%) used i-Theatre once a week, 
whereas only five teachers used it at least twice a week. Interestingly, the activity sessions were 
generally shorter than one hour (85%), while 15% of the sample stated that they used the tool for a 
longer duration (13%: 60-90 minutes; 2%: 90-120 minutes). 

All teachers who carried out the TDST activity with i-Theatre in the pre-school years had indicated a 
high need of support from students from the first to the last session. However, for both Spaniards and 
Italians, primary school students needed fewer support, mainly in the first session with i-Theatre and 
progressively less in the subsequent sessions (Graph 1). 

A total of 70% of the teachers involved (80% of the Spanish and 67% of the Italians) reported wanting 
to continue with the second phase of INCLUDED experimentation. 

Concerning hypothesis 1, according to which teachers would consider the experience of their students 
with the i-Theatre of high interest, results go in this direction. Descriptive analyses of the feedback 
questionnaire demonstrated that the activity was well-received by the students (Table 3, item 4): 87.5% 
of the teachers scored their students' level of interest 4 or 5 (item 4, Table 3), while only one teacher 
reported a lack of interest in his/her students. Interestingly, this teacher only used i-Theatre for less than 
one month and very brief sessions (30 minutes). Concerning students' skills and capacities (item 5, 
Table 3), teachers provided positive feedback on average, even considering the adult's level of structure 
and support (item 9 and 10, Table 4). 
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Table 2. I-Theatre availability, usage frequency and duration of TDST activity with i-Theatre. 

  1 - Low 2 - Medium 3 - High 
Spain Italy Total Spain Italy Total Spain Italy Total 

Time i-Theatre at school 1 10 
(100%) 

0 
(0%) 

10 
(25%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

30 
(100%) 

30 
(75%) 

i-Theatre usage 
frequency 2 

8 
(80%) 

27 
(90%) 

35 
(87%) 

2 
(20%) 

3 
(10%) 

5 
(13%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

TDST activity duration 
average 3 

9 
(90%) 

25 
(83%) 

34 
(85%) 

1 
(10%) 

4 
(13%) 

5 
(13%) 

0 
(0%) 

1 
(4%) 

1 
 (2%) 

1 Score range 1-3 (1= 1 month; 2= from 2 to 6 months; 3= from 6 to 9 months). 
2 Score range 1-3 (1= once a week; 2 = two or three times a week; 3= four or five times a week). 
3 Score range 1-3 (1= 30-60 minutes; 2 = 60-90 minutes; 3 = 90-120 minutes). 

Table 3. Student’s interest and ability with i-Theatre. 

  Spain Italy Total 
Mean SD Mean SD Mean SD 

Students' interest in TDST activity with i-Theatre 
(item 4) 1 3,7 0,94 4,67 0,57 4,27 0,75 

Students' ability to cope with the TDST activity with i-
Theatre (item 5) 2 2,7 0,94 4,4 0,67 3,97 1,04 
1 Score range 1-5 (1 = no interest; 2 = a little; 3 = sometimes; 4 = often; 5 = always). 
2 Score range 1-5 (1= not able; 2 = a little; 3 = sometimes; 4 = often; 5 = always). 

 

Graph 1. Teachers’ support to students during TDST activity with i-Theatre.  

Concerning hypothesis 2, according to which teachers would consider that the i-Theatre promotes their 
students' collaboration, implication, and social skills, results go in this direction (Table 4). Crucially, the 
TDST activity (item 11, Table 4) had a positive general pedagogical value, comparable between groups 
(M=3.9; SD= 0.8), where 82.5% of the sample scored 4 or higher. Additionally, most teachers judged 
the collaborative value of the training as high (item 12, table 4, item 12: M=3.95; SD= 0.78) as confirmed 
by participants' positive answers at items 7 and 8 (table 4). Specifically, most of the teachers declared 
that the storytelling activity with i-Theatre could foster collaboration among the participating students 
(item 7, Table 4; Mean= 4.3; SD= 0.9), without enhancing the level of competitiveness among students 
(item 8, Table 4; Mean= 2.5; SD= 0.8). Finally, in terms of group comparisons, preliminary non-
parametric tests indicated that - concerning teachers' level of education, Bachelor' degree holders 
assigned a higher cooperative value to the i-Theatre activity (p=0.009) compared to the other two 
groups. However, no significant differences were found between MA holders and postgraduates (U=215, 
p=0.64). Similarly, regarding the teachers' role, it appeared that primary school teachers had, on 
average, more positive attitudes than teachers who worked at pre-school (U=267, p=0.043). 
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Table 4. Pedagogical utility of TDST activity with i-Theatre. 

  Spain Italy Total 
Mean SD Mean SD Mean SD 

TDST activity with i-Theatre can foster collaboration? (item 7) * 3,6 1,1 4,5 0,6 4,3 0,9 

TDST activity with i-Theatre encourages competitiveness? (item 8) * 2,5 1,2 2,5 0,7 2,5 0,8 

Order during TDST activity with i-Theatre (item 9) * 3,6 1,3 4,0 0,7 3,9 0,9 

Teacher's rules for regulation during TDST activity with i-Theatre (item 10) * 1,9 0,8 1,6 0,7 1,7 0,7 

Pedagogical utility of TDST activity with i-Theatre - Curricular objectives 
(item 11) * 3,6 1,0 4,0 0,7 3,9 0,8 

TDST activity with i-Theatre usefulness on student's social skills and 
cooperation (item 12) * 3,5 0,7 4,1 0,8 4,0 0,8 

* Score range 1-5 (1= very low/very unsatisfactory; 2= low/unsatisfactory; 3= moderate/sufficient; 4= high/good; 5= very 
high/good 

3.2 Interview findings 
A total of 10 class teachers (9 female, 1 male; 6 from Italy, 4 from Spain;) were interviewed, aged 
between 39 and 50. None had the special ed credentials while they all had co-teaching experience. Of 
the 10 interviewees, 7 out of 10 had more than 20 years of teaching experience and most of the cohort 
(8 out 10) had an MA in Education. Below, findings from the coding of interviews with 10 teachers: 5 
thematic areas emerged from the analysis (see Table 5). Some descriptive quotes of the content 
provided by the teachers for each of them have been transcribed in this section. 

Table 5. Constructs emerged from interviews. 

Constructs Meanings 
Task setting and delivery How teachers planned and carried out TDST activities using i-Theatre 

Pedagogical potential Potential of TDST activities using i-Theatre in relation to pupils' learning 

Emerging skills in children Teachers 'perception of students' skills after TDST activities and i-Theatre 

Inclusion Teachers’ perceptions on inclusion of children with special needs 

Difficulties Technical and organizational problems encountered during TDST activities using i-
Theatre 

3.2.1 Task setting and delivery 
The structure of the TDST activities planned by the teachers varied according to the age of the children. 

With pre-schoolers, activities mainly concerned the exploration of the i-Theatre device: 1. “They didn’t 
elaborate stories: they used the touch screen to work on concepts such as near-far, large-small, or 
counting with images previously scanned by the teacher”. 2.“It became a space of welcome. Then they 
started to tell stories.”  

Activities were usually carried out in small groups rotating around the i-Theatre instrument.” 1. “Once a 
week we work with the class. In a small group… 4 children. If they are older...even 5/6 years.” 2. “Only 
3-4, children...Then I increased the number. It depends on the structure of the classroom.”  

In primary school, some teachers carried out TDST activities with the use of i-Theatre to consolidate 
topics concerning a specific discipline: 1. “The activity consisted in recording a summary of a didactic 
science unit in English.” 2. “We did a civic education project. We focused on taking care of a planted 
seed that slowly grew.” 

3.2.2 Pedagogical potential 
All teachers showed great enthusiasm for the use of i-Theatre and TDST activities in the classroom. 
According to all the teachers, such activities promoted fun leaning opportunities allowing for self-
expression: 1. “It was an enriching and satisfying experience.” 2. “These activities gave the possibility 
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to express oneself in various ways.” 3. “Extremely fascinating. I like the idea of digital education”. 4. 
“The result was frankly better than I expected.” 

In particular, the i-Theatre tool was considered beneficial, original and innovative because it favors the 
co-construction of the knowledge: 1. “It is a new way of thinking about the school using new tools. It is 
not the smart-phone but a tool where knowledge is built and does not isolate you, but it allows you to do 
things together.” 2. “It is very eye-catching. We presented it as a tool for creating cartoons. It makes 
them feel involved.” 

For some teachers, the i-Theatre tool was also helpful because it combines a digital approach with a 
traditional one: 1. “It helps creativity, fine motor skills, the digital approach, the integration of the voice 
with the recording.” 2. “Students are always experimenting things that they already do classically.” 

3.2.3 Emerging Skills in Children 
Some interviewees reported that skill developed using i-Theatre concerned collaboration and reciprocal 
interaction: 1. “Each child brings its contribution.” 2. “Collaboration in general. They respected their turn, 
listened to their partner's recording.” 

Others added that TDST activities fostered the ability to listen and respect the contribution of all children: 
1. “The children were participatory and active, and this helped the communication between them.” 2. 
“They collaborated and developed skills such as patience and active listening.” 

One teacher said that the experience was also helpful to resolve conflict: 1. “The students tried to resolve 
conflicts in the group through storytelling.” 

3.2.4 Inclusion 
As for learners with special needs, TDST activities with i-Theatre favored inclusion in the classroom 
context by means of engagement: 1. "Children with special needs who have no linguistic skill used the 
tools because they were attracted to technology." 2. "The curiosity to touch and to see for special needs 
children was important." 3."Our special child can't speak well, but he moved the characters." 4. "It is a 
visual and intuitive tool for children with learning difficulties. The tool maintains everyone on the same 
level." 5. "Those who are often left behind have seen the possibility of doing things. They have been 
happy with the result of their work." 

3.2.5 Difficulties 
One teacher did report some initial problems with TDST activities due to the lack of technological skills: 
1. "My difficulties in using the tool? As I’m used to working with PC programs, it took me a while to 
understand how it works.".  

Another problem was related to the duration of the activities, since many schools only have one tool for 
several classes: 1. "A child with special needs initially rejected the activity and did not want to do the 
activities in the following sessions. This particular student would have needed to use the tool many times 
to familiarize with it.” 2."The use of the tool should be continuous throughout the course so that challenge 
levels can be progressively increased.”. 

4 CONCLUSIONS 
The study aimed to explore the opinions of pre-school and primary teachers regarding the usefulness 
of Tangible Digital Storytelling (TDST) after using the tool (i.e., i-Theatre) for at least one month. 

Results from questionnaires and interviews underlined that teachers consider the experience of their 
students with the i-Theatre of high interest. Furthermore, the TDST activity was well-received by the 
students, as teachers reported high levels of appreciation in their students. These results align with other 
findings [7,23,41-44], which repeatedly suggested TDST training can promote skills development while 
boosting students' motivation and engagement. 

As regards the teachers' role (support and structure during the TDST activities), primary school teachers 
had, on average, more positive attitudes than teachers who worked with younger students. This result 
can be because primary school students are generally more independent than pre-school students. In 
addition, it should be considered that the development of narrative competencies occurs progressively 
throughout development [22,32,52-55], so the ability to tell stories in pre-school courses is lower 
compared to primary school students [22,32,52-55]. 
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This exploratory study confirmed teachers' positive attitudes towards digital storytelling activities [7,14-
19]. Specifically, teachers considered i-Theatre to promote their students' collaboration, implication, and 
social skills. In addition, most of the teachers emphasized the pedagogical value of the experience as 
high or very high and considered the tangible digital storytelling activity as valuable to foster 
collaboration among students. 

4.1 Limitations and future directions 
Health restrictions due to the 2020-21 COVID-19 pandemic limited the sample size of this study, 
reducing the number of schools and teachers who could access the i-Theatre device. Furthermore, 
results about Tangible Digital Storytelling activity with i-Theatre in the classroom are entirely based on 
the information provided by the teachers.  

In future studies, it will be necessary to deepen the information by direct observation of the activities in 
the classroom in-situ with structured planning of activities, which allow the comparison between the 
different schools, methodologies, and educational stages. With this objective, the results of this pilot pre-
experimental phase must be supported by a following experimental phase, assessing students' initial 
competencies and their evolution after carrying out collaborative storytelling activities using different 
methodologies (traditional, digital-only, and tangible digital) to compare differences in their pedagogical 
effectiveness for skill development and inclusion. 
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Abstract 
The Teaching Innovation and Improvement project, entitled "On-line evaluation mechanisms for graphic 
subjects" is subsidized by the Vice-rectorate for Teaching Staff and Institutional Promotion of the 
Polytechnic University of Cartagena (UPCT). It’s being developed within six months of time. The project 
is focused on evaluating and analyzing the different formulas of on-line assessment that have been used 
at the UPCT during the covid-19 pandemic, specifically in graphic design subjects such as Graphic 
Ideation, Architectural Analysis and Drawing, Graphic Geometry, Graphic Expression, Artistic 
Expression, Design Studio and Architectural Composition at the Architecture School (ETSAE). In order 
to highlight the advantages and disadvantages of each of those mechanisms and their better or worse 
adaptation to the different subjects, we start from a theoretical approach based on the latest publications 
on distance assessment due to covid: e.g. Report on initiatives and tools for online university online 
university assessment in the context of Covid-19 of the Spanish Ministry of Universities [1] or the COVID-
19: 10 Recommendations to plan distance learning solutions, by UNESCO [2]. Special attention has 
been paid to those mentioned documents to ensure that the considered theoretical approaches are 
appropriated to the technical and software possibilities that the UPCT has. 

Assessment systems applied at the UPCT are:  

• Elaboration of assignments and portfolios on contents to be developed.  

• Continuous assessment: partial deliveries of assignments. 

• Live exams through video surveillance with graphic approaches.  
• Examinations on drawing up plans or perspectives from real photographs / partial plans of the 

views of the object. 

Specific characteristics of those assessment systems have been examined through surveys carried out 
among ETSAE teaching staff and students of different academic years and, moreover, quality interviews 
with the staff in charge of the UPCT-evalúa platform, used mainly by UPCT teachers during the 
pandemic. 

The improvement objectives pursued in this project can be extrapolated to other universities. Those are 
as follows:  

a) At the individual level of the teaching staff:  
o New recommendations for on-line assessment, adapted to eminently graphic subjects.  
o Suggestions for new methods of monitoring student learning.  

b) At "organisational", departmental, school or university level:  
o Improvements in internal on-line assessment processes. 

Keywords: On-line assessment, evaluation system, graphic subjects, architecture. 

1 INTRODUCTION 
In the current university time, determined by constant and vertiginous change and great uncertainty in 
all areas of knowledge, the ability of universities to adapt to change and the reformulation of teaching-
learning strategies is fundamental. Due to the virulence of the pandemic, we have been forced to modify 
in a very short time, teaching methodologies, the organization of resources and competence evaluation 
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systems without having had prior reflection on it. This has been particularly difficult for graphic subjects 
in the Architecture and Design field, which have drawing as their fundamental means of communication. 
This project focuses on evaluating and analysing the different formulas of distance evaluation that have 
been used in our Architecture School (ETSAE), at the Universidad Politécnica de Cartagena (UPCT) in 
graphic subjects. The graphic design subjects under study are listed below, classified by groups:  

1 Design subjects (industrial design, design workshop, etc.) 
2 Subjects of graphic expression (graphic ideation, architectural analysis and drawing, graphic 

geometry, graphic expression, artistic expression, etc.). 
3 Subjects of creative projects (Design Studies, architectural composition, etc.). 
4 Technical detailing subjects (construction, industrial design, etc.). 

The Report on initiatives and tools for online university online university assessment in the context of 
Covid-19 of the Spanish Ministry of Universities or the Covid-19 shows that in the context of distance 
assessment there are no perfect solutions that will provide totally satisfactory methods. Nevertheless, 
what do exist are a set of tools, procedures and technologies that can solve different casuistry and 
examination typologies that universities can adopt to carry out their evaluations, with reasonable quality 
criteria, in this context of the emergence of Covid-19. 

In a wider and more international panorama, the UNESCO highlights some different strategies adopted 
to solve the evaluation system in the new pandemic situation in different countries worldwide, such as: 
1) maintaining exams as scheduled and announced; 2) cancelling exams; 3) rescheduling or 
postponement of exams, 4) organizing high-stakes exams online; and 5) introducing alternative 
approaches to exams and validation of learning. Some advantages and disadvantages of the chosen 
solution are to be read at the report.  

Despite these alternatives, in architecture or engineering studies the problem of distance evaluation is, 
if possible, more extensive, due to the development of the graphic subjects and the correction of design 
projects: In the field of architecture and engineering, students are presented with complex design 
statements, design studies with one-on-one corrections between teacher and student and on the 
drawing board, and personalized feedback for each student's specific design. As the complexity of the 
assessment task increases, the mode of feedback changes to require more individualized human 
assessment [3] that is tailored to the learner's work. Assessment tasks need to be explicit about the 
process and accompanied by intensive feedback and structured so that students can increasingly 
identify the strength of their own skills, knowledge, and abilities. 

“Design cannot be taught in the abstract only, but knowledge and skills can be shaped through the 
visualisation of process and participation in development. Design students learn design through a 
convergent or multi-discipline mode that enables them to approach the design work at different levels 
and with an emphasis on different aspects.” [4]. 

The data from the Evaluation Questionnaire highlights the perception that both students and faculty of 
architecture have had of the distance evaluation carried out at the UPCT School of Architecture and 
manifests the need to improve the structure and organization of the evaluations of on-line graphic 
subjects in the fields of architecture and engineering at the University, due to the difficulties encountered 
in general in comparison with other fields of professional education. 

2 METHODOLOGY 
The methodology of this research project was based on two fundamental axes.   

Firstly, a bibliographic search was carried out in order to retrieve scientific bibliography. This was used 
to construct the state of investigation and, at the same time, to specify the basic research goals.  

The second methodological approach was oriented towards surveys whose purpose was to extract the 
necessary data to carry out the research, both from the teaching staff and from the students. The 
questionnaires proposed in this work are intended to complement those carried out by the university 
itself on students' abilities, which also include other items that the authors consider important to include 
when receiving feedback in order to improve the learning process.  
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The design of the questionnaire aimed at teachers has considered four main blocks of questions. On 
the one hand, those aimed at generating a profile of the person interviewed. This was then used to sift 
the data obtained. The second block focused on the characterization of the graphic subject to which the 
interviewee was responding. A third group of questions sought to delve deeper into the type of 
assessment that had been carried out, and finally, another group insisted on the teacher's perception of 
the reliability of the used methodology.  

Similarly, the student survey’s design presents some questions that generate the respondent profile and 
provides information on the adopted evaluation assessment system. Another set of questions attempts 
to identify the student's perception of the distance assessment method and invites them to reflect 
critically their impressions in order to propose measures for improvement.  

Finally, the data collected are cross-checked and tabulated in order to discuss the results obtained and 
draw the conclusions below.  

3 RESULTS 
After analysing the results of the surveys carried out among 16 teachers and 89 students of the UPCT, 
we show below the most salient aspects of the surveys: 

3.1 Discussion of results of teacher surveys 
The survey was carried out with lecturers at the School of Architecture and Building at different 
educational levels (Bachelor's, Master's and Doctorate). The starting point is a heterogeneous group in 
terms of the group to which they belong (level of teaching staff ranging from collaborating lecturer to 
university professor) and the area of knowledge in which they teach. In this sense, the areas of 
Architectural Constructions, Architectural Graphic Expression, Design Studios and Urban and Regional 
Planning are represented. 

Starting from an eminently theoretical-practical teaching such as that developed in the discipline of 
Architecture, we found that the vast majority (87.5%) had never taught online before the confinement. 
The surveys are not very conclusive in terms of the adaptation of each teacher, as the assessments are 
very personal, and the casuistry is very varied. Nevertheless, we note that most of them draw both 
positive and negative aspects from their own personal experience. 

Regarding the adaptation of assessment systems, we can see that the vast majority (62.5%) opt for a 
combination of continuous assessment and distance examination, as this is an everyday system in 
architecture studies (Fig. 1). For this reason, 50% of the teaching staff introduced these new features 
compared to the other 50% who do not consider it necessary to change the assessment system. 

 
Figure 1. Assessment systems during the pandemic. Source: Author’s elaboration. 

 The submission of assignments, projects and portfolios was the most widely used option (80%) as 
opposed to online exams. Original and different proposals were observed, ranging from 24-hour 
exercises to oral presentations of previously submitted work, each system being adapted to the 
particular conditions of each subject. 
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Where online examinations have been held, the majority (57%) have opted for live examinations with 
video surveillance using digital tools. These tools were used both for the development of online classes 
and for the invigilation and development of exams. In this sense, the teaching staff preferred generic 
applications such as Microsoft Teams and not so much the UPCT-evalua application developed for this 
purpose by the Polytechnic University of Cartagena, as can be seen in the following graph (Fig. 2). 

 
Figure 2. Use of the monitoring system called ‘UPCT-evalua’ Source: Author’s elaboration. 

25% of teachers consider that with these assessment systems it is easier for students to cheat in online 
tests and that the most effective way to avoid cheating in tests of this type is to avoid questions that can 
be answered simply by memorising content (66.7%). Despite this, the same percentage felt that they 
did not perceive a considerable change in marks compared to face-to-face exams (Fig. 3).   

 
Figure 3. Teachers' perceptions of the modification of students' marks in relation to the results  

of face-to-face exams. Source: Author’s elaboration. 

From the responses collected, teachers generally have higher marks, both in terms of pass and fail 
grades. On the other hand, other teachers report differences in marks depending on the different 
situations resulting from the pandemic. In this respect, we can differentiate between face-to-face/online 
teaching (March-June 2020) and online exams in 2020 (June and September) and blended teaching 
and assessment in 2020-21 [5]. The lecturers in question detect better results in the first case, both in 
the students' marks and in the quality surveys of the teaching staff, and they explain this by the fact that 
the subjects are taught face-to-face, and the assessment is carried out online with much simpler content. 
In the 2020-21 academic year they detect worse marks and worse results in the teaching quality surveys. 

These opinions can be compared with the statistical data provided by the Office of Prospecting and Data 
Analysis (OPADA) of the UPCT and obtained in the extraordinary call for June of the 2017-18, 2018-19 
and 2019-20 academic years. There is a significant increase in the number of passes in the 2019-2020 
academic year compared to previous years. 
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Figure 4. Teachers' perceptions of the modification of students' marks in relation to the results 

 of face-to-face exams. Source: Author’s elaboration. 

3.2 Results discussion on the student surveys 
Regarding the students' perception of the online assessment option compared to the traditional face-to-
face system, more than 50% of those surveyed consider that the former offers notable advantages, 
while on the other hand 25% see more disadvantages than advantages (Fig. 5). The remaining 25% 
pointed to the equality between the two assessments systems. 

 
Figure 5. Students' perceptions of the benefits and drawbacks of online learning.  

Source: Author’s elaboration. 

When asked about their preference for the assessment system to be applied across the board to all 
degree subjects, two thirds of students prefer online exams. However, this preference decreases if we 
focus on the graphic expression subjects, where the percentages of those who prefer one or the other 
option are practically equal. 

For students, the main handicap of the online assessment is the connectivity problems due to poor 
network signal, as well as the loss of concentration due to having to be aware of the correct functioning 
of the video surveillance system used. 

As alternatives to taking an exam, the majority opts for continuous assessment by means of periodic 
practice to keep the student active, and there is a certain rejection of activities more associated with the 
role of the teacher, such as reviewing the work of other students or proposing exercises. 

For 77.4% of the students, the online exams were similar in difficulty to the face-to-face ones, while 
17.9% thought they were more difficult. Only 4.7% thought the tests were easier.  
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Figure 6. Students' perceptions of the difficulty of online examinations. Source: Author’s elaboration. 

4 CONCLUSIONS 
The present paper carried out within the framework of the Teaching Innovation and Improvement project, 
entitled "On-line evaluation mechanisms for graphic subjects" has served to establish criteria on how 
teachers and students at university graphic subjects perceive the recent adaptation to evaluation online 
derived from Covid-19. The research has been possible thanks to the collaboration of the university 
community through its participation in surveys prepared by the research group with a final objective; 
know the perception about the online evaluation of graphic subjects, in order to guarantee this "new" 
evaluation system. 

Through the analysis of the results of the surveys carried out with students and professors at the Higher 
Technical School of Architecture and Building Engineering of Cartagena, we can conclude, from a 
general point of view, that: 

1 Decisions on how to manage a remote evaluation system must be driven by concern, equity and 
inclusion. 

2 The evaluations to be proposed must be conceived as forms of evaluation adjusted to the new 
conditions of the digital environment and to the tools currently available (and not transferred 
symmetrically). 

3 Massive online assessment is a paradigm shift that does not simply require the inclusion of a new 
technology with which the exam is developed, but also implies a change in pedagogy and in the 
type of exam per se. 

Specifically, in the fields of university architecture and engineering although students and teachers have 
adapted very well to the new situation that massive online evaluation has entailed, both for some and 
for others, requires specific advanced infrastructure, graphic tablet, photo camera, programs for drawing 
scanning, etc., in short, the adaptation of a work environment with digital graphic tools that can transmit 
the documentation generated in optimal conditions. 

The preference regarding the evaluation system, in the case of the students consulted at the Polytechnic 
University of Cartagena, favourably opted for the option of conducting the evaluation online, supported 
by two-thirds of the respondents. Half of these same students see more advantages to the online 
assessment system than to the traditional one, highlighting only the difficulties in connectivity and the 
lack of concentration involved in being aware of it. 

Another fundamental issue highlighted in the answers obtained from this study is that we all miss the 
physical contact and the feeling of brotherhood that sharing with people, in your same situation, the 
same goal. This fact is accentuated in the teaching of project component subjects, where the teacher-
student or student-student interaction during the ideation process is fundamental. Distance teaching and 
assessment generates new relationship models that we must all learn. 

In short, this process of transition from face-to-face to digital exams will be a common journey that all 
universities will undertake with a similar level of uncertainty and certainty. 
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Abstract

Within the Computer Science community, many ethical issues have emerged as significant and critical
concerns. In this paper we present the concept of adaptable and re-usable educational bricks for the
teaching ethics to Computer Science students. The importance of integrating ethical aspects into
Computer Science programmes has been highlighted by many scholars [1, 2, 3] . For example in [1]
Grosz et al. argue that modern technology cannot be considered “value-neutral”, that it can have
unplanned consequences and that Computer Science students should be trained to identify the potential
harmful effects of the technologies they help develop. We are also inspired by the research of Chuck
Huff and C Dianne Martin [4] which places emphasis on empathy, and students imagining the
consequences of their own work and actions. 

The research presented in this paper is taking place in the content of the Ethics4EU project, an
Erasmus+ project that aims to provide a central repository of useful re-usable/adaptable education bricks
for the teaching of digital ethics, following an “open” model, e.g. [5], such as seen with the creative
commons approach. This platform will manage teaching materials following good software engineering
practices - as outlined in [6] for improved maintainability and sustainability. We use a standard template
for the development of educational bricks with 6 subsections. These are pre-requisites, learning
objectives (ethical, computing and transverse), teaching materials, evaluation approach(es), support
material (for teachers and students), and links to other bricks. In this paper we describe our approach to
developing educational ‘bricks’ using a one of the developed bricks – learning resources for teaching the
topic of dark patters - to demonstrate the concept. Dark patterns are duplicitous user interfaces that trick
the user into either sharing more information than they intend to, or spending more money than they
want to. We also outline an evaluation framework for testing the developed educational content (bricks)
that draws on standard instruments such as LORI (Learning Object Review Instrument), TAM (the
Technology Assessment Model) as well reflections from the teacher and student feedback.
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Abstract 
The Czech Republic regularly participates in the international research PIRLS, which is focused on 
assessing the level of pupils in the field of reading literacy in the 4th grade of primary school. Until now, 
Czech pupils have always shown rather average results, but a slightly increasing tendency of the 
achieved results has been recorded in the last period. In this context, we were interested in whether 
didactic materials, in the form of pedagogical and didactic texts - reading books, can also be behind the 
pupils 'improvements in the field of reading literacy, and whether they are designed to support pupils' 
development of reading literacy. The research is focused on the analysis of the most frequently used 
reading books in the Czech Republic. We obtained the titles of the readers by a pre-research. An 
analysis of each individual reader will be performed and the results will be compared. It is a qualitative 
research, but in a quantitative sense, as it compares the frequencies of individual tasks developing 
comprehension procedures defined in the PIRLS survey, such as working with text, intra-subject and 
inter-subject relationships, and also compares the number of examples and their genre focus. 

Keywords: qualitative research, quantitative research method, reading literacy, didactic tool, reading 
book, primary school, Czech Republic.  

1 INTRODUCTION  
Reading literacy is defined as “continuously developing set of knowledge, skills, abilities, attitudes, and 
values required for the use of all types of texts in different individual and social contexts” [1]. 

The Czech Republic has long been working on reading literacy strategies not only in the educational 
process at all levels of education but also in the context of leisure activities of children and youth. Leisure 
activities in the Czech Republic include various projects and activities at both national and regional 
levels. This paper focuses especially on the development of reading literacy in primary schools as part 
of institutional education. In the Czech curriculum the concept of reading literacy does not appear 
separately. However, this does not mean that reading literacy should not be developed by teachers. 
Altmanová, Faltýn, Němčíková [1] suggest that reading literacy should be included not only in the so-
called reading subjects but in all educational fields as defined by the FEP EE [2]. Reading literacy or 
reading with comprehension is a demanding mental activity used across the whole educational 
spectrum. It affects all educational fields as it includes text comprehension, testing of the reliability and 
validity of information and its use in everyday life. 

According to the FEP EE [2] reading literacy can be supported also in the context of inter-subject 
subjects, especially media education, in which pupils work with films, learn the so-called film language, 
and use professional and critical texts.  

Despite the fact that the concept of reading literacy appears in the reviewed version of the FEP EE [2], 
its definition and possible educational applications are missing. It depends on the teacher’s creativity 
which strategies will be used for the development of reading in the context of education and which 
didactic means will be used for its development. In the long term, the authors have focused on the 
degree to which reading books help develop pupils’ reading literacy and on the role, they play in the 
development of inter-subject relations in the context of learning plans pursuant to the applicable 
curriculum FEP EE [2]. 

2 TEXTBOOKS IN THE CZECH REPUBLIC  
Currently, the market in the Czech Republic offers a number of textbooks, workbooks, series of 
resources and other didactic tools that teachers can use in the classroom to develop reading literacy 
and meet the requirements of the curriculum. It should be noted that not all resources are of good quality 
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and not all meet the relevant requirements. Metelková Svobodová; Hyplová [3] recognize “general-
didactic requirements, subject-didactic requirements and linguistic requirements.” The textbook is the 
main source of information but if the textbook is of poor quality, the teacher should be able to recognize 
this fact and for example support the information provided in the textbook using other resources. 

According to Maňák [4], textbooks are not binding educational resources but should respect school-
based curriculum documents. Despite the fact that almost all textbooks are certified by the Ministry of 
Education, Youth and Sports of the Czech Republic, their content, adequacy or didactic level often vary.  

Průcha [5] defines the certification clause as follows: “It attests that the textbook can be provided to 
pupils free of charge pursuant to the Governmental Decree No. 15/1994 and covered by state allowance. 
The certification clause shall be granted on the basis of a certification procedure to several textbooks 
for a specific subject and year so that teachers are provided with a choice.” 

The list of certified textbooks is updated on a regular basis and is published on the website of the Ministry 
of Education, Youth and Sports of the Czech Republic. In addition to the list of certification clauses the 
website includes a directive that determines the process of certification of textbooks, learning texts and 
other resources. It also defines the conditions necessary for the granting of the certification clause. The 
certification clause is awarded for a period of six years and its validity can be extended. 

2.1 Description of the textbooks  
Textbooks are didactic resources [3]. According to Průcha, Walterová, Mareš [5] the textbook is a 
publication the content and structure of which facilitates didactic communication. The textbook is an 
element of the curriculum.  

For the purposes of teaching Czech language and literature in elementary schools, the following two 
textbooks are mostly used: the textbook of the Czech language which combines language education 
with communication and style education, and the reading book which is used for literary education. We 
believe that the reading book plays a crucial role in the development of reading literacy. Therefore, out 
research focuses is especially on this type of textbooks. 

The reading book is defined as “a kind of textbook that contains selected excerpts of artistic or 
professional texts. In primary schools it is used for the training of reading and later for the purposes of 
literary education” [5]. 

Some reading books also include worksheets to revise the learning content. reading books usually 
contain a methodological guideline to help teachers select appropriate teaching strategies. Reading 
books are usually published by a single publishing house as part of a series of resources.  

Thinking of the quality of textbooks, we should first focus on the content of the textbook. The content 
should match the objectives of education and the applicable curricular documents. Textbooks should 
also make references to real-life situations. Another characteristic of a good textbook is 
comprehensibility. If pupils from grade two in elementary school were presented with a textbook 
designed for secondary school students, they would probably be discouraged by the more difficult 
content. We would also like to emphasise textbooks that are well-structured. This textbook characteristic 
is also associated with typographic elements, graphs, or links to the learning content of other subjects. 
A good textbook should also include tasks and exercises to help practice the learning content. Maňák 
and Knecht [4] add that a good textbook should be interesting, and that the interesting nature of a 
textbook can be increased in various ways. Last but not least, an important aspect concerns illustration 
which are an important part of textbooks and fulfil multiple functions. Maňák, Knecht [4] reflect on the 
number of illustrations and consider the optimum number of illustrations.  

The basic qualitative and functional criteria of reading book series were defined by Lederbuchová [6]. 
The criteria are acceptable for all educational levels and reading books adapted to the age categories 
of pupils.  

• Artistic value of texts – reading books should provide artistically valuable excerpts but at the same 
time should be topical and contain current texts; 

• Inclusion of cognitive learning content – reading books should provide a sufficient number of 
excerpts that match the genre studied in a specific grade. At the same time, reading books should 
be balanced and varied in terms of genre; 

• Formative intentions – reading books should develop pupils’ personalities, especially their 
opinions, moral attitudes, etc.; 
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• Artistic context – reading books should include for example illustrations that relate to the excerpts 
so that pupils see the associations and perceive them in an aesthetic way; 

• Respecting the pupils’ reading preferences – emphasis should be on texts that are appropriate to 
pupils’ interests, needs and age; 

• Respecting the pupils’ reading competences – the reading book should develop pupils’ 
communication with the literary text and complex texts should be included to develop pupils’ 
competences; 

• Motivation – motivation for further reading; 
• Quality of accompanying texts – reading books may include texts that describe for example the 

authors or explain the relevant historical events. However, this information must be presented in 
an appropriate manner with the teacher being an important intermediary who can influence the 
way information is transmitted.  

3 PREVIOUS RESEARCH STUDIES ON READING BOOKS 
Previous research on the theory of textbooks in the Czech Republic has not been systematic. A detailed 
overview of the research studies on textbooks is presented by Červenková [7].  

Research studies on textbooks are classified in different ways, one of the approaches emphasises three 
basic types of textbook research [8]:  

• Process-oriented research – explores the concept of the textbook and writing of the textbook – 
publishing, approval, distribution; 

• Use-oriented research – a tool used in the teaching process, effectiveness and position of the 
textbook in the teaching process; 

• Product-oriented research – a stand-alone product that provides information about a specific 
subject, examines the selection of the subject, readability, etc.  

Research studies on reading books for primary schools include for example The reading book as a 
means of cultivation of the personality of primary school pupils [9]. Attention has mainly been on the 
content properties and quality of reading books.  

Another analysis of primary school reading books was performed by the team of authors Metelková 
Svobodová; Hyplová [3]. In addition to reading books, the authors also focus on Czech language 
textbooks.  

4 COMPARISON OF THE READING BOOKS IN THE CZECH REPUBLIC 
A research study carried out by means of a questionnaire survey among primary school teachers in the 
Czech Republic focused on the most frequently used reading books in Czech language and literature 
for the purposes of development of pupils’ reading literacy. The authors focused on grade three in 
primary schools because pursuant to the applicable curriculum this is the first evaluation period used to 
assess the development of pupils’ reading literacy in compliance with applicable curricular outcomes. 

These reading books were compared: 

• Z. Janáčková, Čítanka pro 3. ročník. Brno: Nová škola, 2019. 
• K. Šebesta, K. Váňová, Čítanka: pro 3. ročník základní školy. Plzeň: Fraus, 2009. 

• J. Čeňková, A. Ježková, Čítanka 3 pro základní školy. Praha: SPN – Státní pedagogické 
nakladatelství, 2010. 

Regarding the fact that this was a qualitative pedagogical study, the analytical approach was used. The 
results of the monitored areas aimed especially at the content and structure of the reading books were 
subsequently compared according to predefined criteria. 

4.1 Comparison of texts in the reading books 
The following table shows the overall representation of genres in the reading books. 
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Table 1. Comparison of texts in reading books. 

Genre 
Number of excerpts 

SPN FRAUS NOVÁ ŠKOLA 
Narrative prose 46 

56.5% 
62 

68.1% 
55 

46.6% Descriptive prose 1 5 13 
Presentation 14 25 20 
Folklore 22 

43.5% 

6 

31.% 

55 

53.4% 
Poetry – epic 12 11 28 
Poetry – lyric 4 21 14 
Poetry – nonsense 9 5 4 
Total 108 100% 135 100% 189 100% 

Focusing on the balance between prose and poetry in the reading books, the table suggests that the 
smallest difference (6.8%) is in the reading book published by NOVÁ ŠKOLA (referred to as NŠ). In the 
reading book published by SPN the difference is bigger (13.1%), while the reading book published by 
FRAUS is dominated by prose over poetry (36.2%). In this particular reading book, emphasis was on 
the inclusion of continuous texts. 

4.1.1 Comparison of the number and length of excerpts 
Table 1 shows that the overall number of excerpts in the reading books for grade three of elementary 
schools ranges between 100 and 200. The smallest number of excerpts is in the reading books 
published by SPN, which has a total of 108 examples. On the contrary, the highest number of excerpts 
is in the reading book published by NŠ. Let us now compare the number of texts with respect to the 
number of pages. The SPN reading book has 108 excerpts on 176 pages. The FRAUS reading book 
has 135 excerpts on 149 pages, while the NŠ reading book has 189 excerpts on 174 pages. If the 
number of excerpts is greater than the number of pages, the excerpts are shorter. On the contrary, a 
smaller number of excerpts means that the excerpts are longer. We believe that the quality of the reading 
book is not determined by the high number of excerpts but rather their correct selection. Reading books 
should be balanced in terms of genres and should provide various ways of working with the texts. In this 
comparison, the pictures contained in the reading books were not considered. 

4.1.2 Comparison of narrative prose in the reading books 
The most frequent genre in the reading books is narrative prose. The PIRLS testing frequently includes 
narrative prose texts especially because they are continuous and support the development of reading 
literacy. Therefore, narrative prose is very popular with readers. A detailed look at the graph suggests 
that the most frequent type of genre (narrative prose) is the fairy-tale. The fairy-tale is followed by 
children and animal stories. A frequent genre is also the fable in which pupils try to learn a lesson from 
animal behaviour. We would like to commend the FRAUS reading book in which the authors included 
various genres that could enrich pupils’ reading experience. 

 
Graph 1. Narrative prose in the reading books. 
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4.2 Comparison of tasks in the reading books 
Another criterion for the comparison was the frequency of learning tasks including their overall number, list 
of inter-subject and intra-subject relations and inclusion of tasks aimed at the development of reading skills.  

4.2.1 Comparison of the number of tasks in the reading books 

Table 2. Total number of tasks in the reading books. 

Reading book Number of tasks 

SPN 147 

FRAUS 438 

NOVÁ ŠKOLA 280 

Table 2 suggests that the highest number of tasks is in the FRAUS reading book, which has a total of 
438 tasks. The second in terms of the number of tasks is the NŠ reading book, which contains a total of 
280 tasks or questions. The smallest number of tasks was found in the SPN reading book, which 
contained a total of 147 items. When it comes to comparing the number of tasks, a higher number of 
tasks does not automatically mean a higher level of the reading book. Some tasks may be useless, 
burdensome or inappropriate. On the other hand, given the increasing need for independent use of the 
reading books, we believe that the tasks should be selected in a way to allow pupils use the reading 
books independently without teacher intervention. For this reason, in the analysis of the tasks we 
focused on these qualities of the reading books. Each reading book should include a sufficient number 
of tasks that facilitate reading and understanding of the excerpts. Pupils should be able to use the 
reading books independently without the teacher having to add complementary questions or for example 
worksheets. We would like to give a positive assessment to the FRAUS reading book, whose 438 tasks 
rank it first concerning the total number of tasks. At the same time, these tasks are included in a natural 
way. Pupils can use the reading book independently without the teacher.  

4.2.2 Comparison of inter-subject relations in the reading books 

Table 3. Inter-subject relations in the reading books. 

Reading book Number of tasks Percentage of the total number  
of tasks in the reading book 

SPN 19 12,9 

FRAUS 3 0,7 

NOVÁ ŠKOLA 31 11,1 

Table 3 shows that the highest number of inter-subject relations is in the NŠ reading book. As has 
already been mentioned, this reading book focuses especially on the link between nature and reading. 
Therefore, the higher number of these tasks is expectable. Of the 280 tasks in this reading book, 11.1% 
are of an inter-subject nature. Interestingly, the number of tasks focusing on this area differs between 
the reading books. The FRAUS reading book does not focus on inter-subject relations almost at all; of 
the 438 tasks included in the reading book only three focus on this area, which means that only 0.7% of 
the tasks in the FRAUS reading book are of an inter-subject nature. The SPN reading book includes 
147 tasks, 19 of which focus on inter-subject relations, which accounts for 12.9% of the total number of 
tasks. Despite the fact that the highest number of these tasks is contained in the NŠ reading book, the 
biggest proportion is in the SPN reading book. 
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Graph 2. Inter-subject tasks in the reading books. 

Focusing in detail on Graph 2, we can see that the most frequently introduced inter-subject relations are 
observed in the educational area Man and his world. Then the proportion of tasks in each area 
decreases. The SPN reading book includes the highest number of educational areas – Man and his 
world, Visual art, Music and even Drama. On the other hand, the NŠ reading book focuses primarily on 
the educational area Man and his world. The FRAUS reading book develops exclusively the educational 
area Man and his world.  

4.2.3 Comparison of intra-subject relations in the reading books 

Table 4. Intra-subject relations in the reading books. 

Reading book Number of tasks Percentage of the total number of 
tasks in the reading book 

SPN 13 8,8 

FRAUS 45 10,3 

NOVÁ ŠKOLA 11 3,9 

Table 4 shows a comparison of intra-subject relations in the reading books. The inclusion of this type of 
tasks in the SPN and NŠ reading books is almost balanced. On the contrary, the FRAUS reading book 
places great emphasis on linking the three components of educational field Czech language and 
literature. The FRAUS reading book contains 45 tasks of this type, making up 10.3% of all the tasks in 
the reading book. The SPN reading book included a total of 13 tasks of this type, making up 8.8% of all 
the tasks in the reading book. The NŠ reading book has 11 tasks focusing on intra-subject relations, 
which amounts to 3.9% of all the tasks in the reading book. 

4.2.4 Comparison of tasks aimed at reading skills development 

 
Graph 3. Comparison of tasks aimed at reading skills development. 
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Graph 3 above shows the numbers of tasks that develop reading skills. Most of these tasks can be found 
in the FRAUS reading book. The NŠ and SPN reading books have considerably fewer tasks aimed at 
the development of reading skills. The graph below shows the different comprehension processes and 
the number of tasks focused on comprehension in the reading books. The SPN reading book has a total 
of 55 tasks aimed at reading skills and compared with the total number of tasks these tasks account for 
37.4% of all the tasks in the reading book. The FRAUS reading book has 275 tasks focusing on reading 
comprehension making up 62.8% of all the tasks in the reading book. The NŠ reading book includes a 
total of 115 tasks of this type, making up 41.1% of all the tasks in the reading book. It can therefore be 
concluded that the reading books place the greatest emphasis on obtaining explicit information and that 
for each process of comprehension the number of tasks decreases. It has been confirmed that the 
reading books focus especially on the first process of comprehension.  

5 DISCUSSION AND CONCLUSIONS OF THE ANALYSIS 
The main objective of the qualitative research study was to identify whether reading books develop 
reading literacy among pupils from grade three of elementary schools in the Czech Republic and 
whether reading books are appropriate didactic resources in the selection of teaching strategies in the 
educational process in the context of the applicable curriculum.  
In the analysis of the reading books the authors focused on the number of texts and their proportion in 
terms of different genres. Other factors monitored in the study included intra-subject and inter-subject 
relations and their numbers in the reading books.  

For the purposes of the analysis the following research questions were formulated. The text below 
provides the answers to these questions.  

Are the selected reading books balanced in terms of genre?  

It has been confirmed that the reading books included in the analysis are balanced in terms of genre. 
The SPN reading book contained 56.5% of prose excerpts and 43.5% of poetry excerpts. The FRAUS 
reading book included 68.1% of prose and only 31.9% of poetry. On the other hand, this reading book 
offered the highest number of genres. The NOVÁ ŠKOLA reading book included 53.4% of poetry and 
46.6% of prose.  

Do the reading books also focus on intra-subject and inter-subject relations? 

An aspect of growing importance is the links between all three components of Czech language and 
literature, which are often strictly divided. According to the analysis, the reading books focus on these 
links insufficiently. The highest number of these tasks was found in the FRAUS reading book, which 
contained 45 tasks of this type, making up only 10.27% of the total number of tasks in the reading book. 
The SPN reading book included only 13 tasks, which accounted for 8.84% of the total number of tasks. 
The lowest number of these tasks was found in the NOVÁ ŠKOLA reading book: 11 tasks (3.93% of the 
total number of tasks).  

What is the percentage of comprehension processes in the reading books delivered by means of 
learning tasks? 

It was observed the reading book with a low number of tasks aimed at intra-subject relations focused 
much more on inter-subject relations. For example, the NOVÁ ŠKOLA reading book included a total of 
31 inter-subject tasks, which accounted for 11.07% of the total number of tasks, while the SPN reading 
book had 19 inter-subject tasks (12.9% of the total number of tasks). In the FRAUS reading book only 
3 tasks were of an inter-subject nature. Inter-subject relations should not be disturbing and should not 
divert the pupils from the literary text to other subjects.  

It can be concluded that the most common reading books available in the Czech Republic for pupils in 
grade three of elementary schools are suitable for the development of reading literacy and as a didactic 
resource. However, it would be false to assume that reading literacy can be developed only through 
these reading books and thus meet the requirements defined by the curriculum. If teachers want to 
focus on the development of reading literacy across the entire educational spectrum and thus increase 
the achievement of Czech pupils in an international context, it is necessary to select educational 
strategies and teaching resources of a multidisciplinary nature regarding the age of the pupils. 
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THE LEVEL OF SOCIAL COMPETENCIES OF PRESCHOOL 
CHILDREN IN THE LAST YEAR OF KINDERGARTEN ATTENDANCE  
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Palacký University Olomouc (CZECH REPUBLIC) 

Abstract  
We rank the period of preschool age among the most important periods in a person's whole life. During 
pre-school age, the child detaches himself from the family and integrates into the society of people. An 
important role in this period is played not only by the family, but also by the kindergarten, which is the 
child's first social experience. At the end of preschool age, the child faces a new role as a schoolchild. 
But not every child is ready for this role. A child who is expected to start primary school is expected to 
have a degree of emotional stability. The child must be able to detach himself from the mother and other 
family members for a given period of time, to form a relationship with his peers, classmates, teachers 
and, last but not least, to schoolwork. Some degree of self-control is also expected. The child proves 
social maturity by being able to accept a new social role as a schoolchild and a classmate. 

In a research survey conducted in selected Czech kindergartens, 100 records of pedagogical 
diagnostics of preschool children were analysed in order to determine the level of social competencies 
of these children, as one of the necessary prerequisites for subsequent successful adaptation in the 1st 
grade of primary school. Based on the analysis, individual children were then divided into groups 
according to the expected success rate of adaptation, which will be assessed in the next period of 
research and will look for relationships between the assumptions and the actual course of adaptation in 
the 1st grade of primary school. 

Keywords: preschool child, social competence, adaptation to school, document analysis, school 
readiness. 

1 INTRODUCTION  
The development of a pre-school child is very important for his/her future success in society. An essential 
part in this age period is social learning, which is the basis of acquiring social skills. If a pre-school child 
has these skills, he/she can be identified as socially mature.  

P. Hartl and H. Hartlová [1] define social learning as learning based on observation and modelling of 
behaviour, attitudes and emotional responses of others. J. Čáp and J. Mareš [2] add that social learning 
is a precondition for active inclusion into society, observance of its rules, communication, assumption of 
social roles and participation in social interactions. This leads to the adoption of the attitudes of society, 
group of individuals, social skills and habits as well as the shaping of personality traits. In this context, 
the key aspect is the required set of social skills. Social skills are considered as part of the social 
competence, which expresses the effectiveness and skilfulness in dealing with other people. The 
process of dealing with people should be based on respect for human dignity. Effectiveness is seen as 
the achievement of individual or group objectives in social interaction, while skilfulness is understood as 
the ability to communicate socially (establish contacts, maintain conversation). The main part of the 
social competence is self-reflection (the skill to analyse the effects of one’s actions on others). 

However, the system of preschool education in the Czech Republic does not have a unified terminology 
and sometimes the term competence is a synonym for social skill, sometimes it is a superior term 
characterized as the ability to use one’s social skills adequately. The current curricular document 
Framework education programme for preschool education includes the term social competence 
classified under the concept of the key competences. According to the FEP PE [3] the key competences 
are: “a set of presumed knowledge, skills, abilities, attitudes and values important for personal 
development and fulfilment of every individual.” These are activity-oriented and practically usable 
outcomes. These sets complement each other, overlap and become more complex in order to become 
universally applicable later. For the preschool period, a total of five key competences have been defined 
that each preschool child is heading to during preschool education. The following competences are 
included: learning, problem solving, communication, social and personal, activity and civic. According to 
the FEP PE [3], social and personnel competences include for example the ability to decide on various 
activities and to be able to express one’s opinion; the child should also be aware of his/her responsibility 
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for one’s actions. The child should be able to imitate pro-social behaviour that he/she observes and 
should be aware of the fact that people are different and these differences should be tolerated. The child 
should be able to assert himself/herself, cooperate as well as apply social habits and rules of social 
interaction in everyday situations. Last but not least, the child should be able to show sensitivity to 
others, recognize a weaker friend in a group and be willing to help him/her. 

2 DEVELOPMENT AND ADOPTION OF SOCIAL SKILLS  
The development and adoption of social skills takes place for from birth. A young child watches and 
imitates other people around. If there are no health complications and the development is normal, the 
child is able to, based on his/her social interaction, develop, deepen and maintain one’s dispositions 
and abilities. Gradually the child goes through significant life stages which are very important for the 
development of his/her social skills. One of the first stages is the child’s enrolment in nursery school. 
For the first time the child gets into a peer group, assumes a new social role and uses the skills gained 
in the family. The next stage is the beginning of compulsory education. Here, the child’s social skills 
develop, not only in school subjects but also outside direct teaching activities. Over the next few years, 
the child’s development does not stop but continues throughout life by means of social learning [4]. 

According to M. Vágnerová [5], during preschool education children learn the desirable patterns of 
behaviour that are not just part of a certain role. The author identifies the development of social skills as 
the development of pro-social behaviour which is characterized as positive and respectful of others. The 
development is associated with the adoption of a degree of empathy as well we the ability to control 
aggressiveness and one’s needs. In order to allow the development of pro-social behaviour, it is 
important to meet the child’s need for safety and security. If these needs are not met, the child will 
behave antisocially. On the other hand, children who have gained a sense of safety and security feel 
they can influence their actions by themselves and have learned to respect the needs of others. M. 
Kolaříková [6] adds that a child who feels safe is able to explore the world without problems, assume 
new roles and establish new relationships. The child considers the parents as an emotional authority, 
believes they are all-knowing, takes them as models and wants to imitate them. A pre-school child wants 
to establish relationships with peers but in this situation needs a sense of safety and needs to be sure 
that there is a place to return to. The development of pro-social behaviour also depends on the level of 
cognitive competences. At the end of the preschool age, the child is able to think from the perspective 
of other people and therefore understands their needs. As has already been mentioned, pro-social 
behaviour is the result of social learning. In order to reinforce and develop pro-social behaviour it is 
important for the child to have the right model because imitation and conditioning (by means of reward 
or punishment) is the best way of learning. If there is no such model in the family or school, the desirable 
behaviour will be difficult to adopt [5].  

J. Bednářová and V. Šmardová [7] provide a list of important aspects that need to be respected in order 
to satisfy the child’s social needs and the development of their social skills. One of the key factors is 
emotional tuning; both parents and teachers should show heartiness, empathy and should support the 
child. The child should be given attention, should be listened to, looked at, we should show interest in 
the child’s activities. An important factor is unreserved acceptance of the child. We should not reproach 
the child’s appearance or make fun of the child’s deficiencies. Children have their needs just as adults 
do. Both parents and teachers should provide the child with opportunities to meet his/her needs. They 
should be responsive as children are dependent on adults. Therefore, they should be instrumental in 
meeting the children’s needs. The last factor that needs to be considered is provision of space and 
demarcation of borders. It is important to find the right way so as to decide what should be permitted, 
not to prohibit everything but at the same time not to leave too much space. The child needs to feel the 
boundaries of his/her activities. The task of the adult is to mark out these boundaries. 

In addition to the family, the social skills of preschool children also develop outside the family in nursery 
schools. The nursery school provides a smooth transition from family socialization to the new 
environment and the surrounding world. In the nursery school the child learns to establish new 
relationships and learns how to maintain them. The task of the teachers and parents is to ensure the 
appropriate conditions for children to enjoy their attendance in nursery school [4]. The role of the nursery 
school is also to allow the child a gradual adaptation to the new environment. When the child learns to 
be separated from his/her mother for a certain period of time, they need sufficient time and need to be 
mature. It is reported that between four and five years of age almost all children should go through the 
adaptation process. Just as the child needs to feel safe and secure in relation to his/her parents, this 
feeling should also be perceived in relation to the teacher. It is therefore the task of the teacher to 
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approach the child with kindness and interest in order for the child to establish an emotional bond and 
feel well in the new environment [5].  

3 COMMENCEMENT OF COMPULSORY EDUCATION AND ADAPTATION TO 
SCHOOL 

Adaptation is referred to as the process of accommodation; in relation to the social area this includes 
accommodation to the new conditions, including for example the transition from the family to nursery 
school or from nursery school to primary school [8]. 

The enrolment in primary school is a significant burden that the child has to cope with. This burden is 
caused by the increasing demands for education and work performance. A big problem may arise if the 
child has not attended nursery school on a regular basis and now is supposed to separate from his/her 
mother, join other children and submit to the teacher’s authority. This may result in initial signs of 
maladaptation. The child does not listen to the teacher, keeps on playing with various objects, is 
incapable of sitting still. Signs of maladaptation (non-adaptation) can also be observed by the child’s 
parents at home. Children are reluctant to get up in the morning, refuse to go to school and return tired. 
This may be accompanied by neurotic effects such as vomiting, abdominal pain, headache, burning 
eyes. It is clear that this is a sign of maladaptation because the problems do not occur during holidays 
and weekends. Most of these manifestations last for several weeks after enrolment but in some cases 
maladaptation symptoms may persist for six months, sometimes a year or longer [9]. In order for the 
adaptation process to run smoothly, a kind approach of both the teacher and parents is required.  

If the child does not show any problems in the area of these social skills, such child is socially mature. 
However, this maturity is not the only indicator of children’s readiness for starting compulsory education, 
but is part of school maturity, where it has an irreplaceable position together with physical and cognitive 
maturity. 

Entering school is one of the most important moments in the life of the child but also the child’s family. 
A preschool child gradually becomes a schoolchild who enters a new environment and takes on new 
roles. The age of school enrolment is not incidental but is identified as the most appropriate age as it 
conveys significant developmental changes conditioned by maturation and learning. This age period is 
between 6 and 7 years. The competences that the child learns are conditioned by the process of 
maturation and are referred to as school maturity. The abilities that develop on the basis of learning are 
referred to as school readiness [10]. This is a period in which the child must start learning and cannot 
take time off as he/she would like. The way children perceive school enrolment primarily depends on 
what they hear from their surroundings (siblings, parents, grandparents) [11]. 

In order for the child to be prepared for school enrolment in the best possible way, preschool education 
focuses on a comprehensive physical, mental and social preparation. During this preschool period, a 
significant role is played by the teacher who fosters the child’s innate dispositions every day in all 
activities. These activities are designed in a way to achieve the objectives and the highest possible level 
of competences according to the individual capabilities of each child as defined by the Framework 
education programme for preschool education (FEP PE).  

According to M. Kolaříková [6], in the area of social competences, school maturity is manifested by the 
adoption of the new role of the schoolchild. The child is able to separate from the mother, is independent 
and is able to become part of a group of peers. The child should be able to work in a group and 
communicate with classmates. In this way, the child fulfils the role of the schoolchild and classmate. 
Social maturity is also reflected in the ability to communicate appropriately with the teacher and to accept 
the teacher’s authority [12]. E. Šmelová, M. Fasnerová, J. Petrová [13] state that the ability to accept 
various stimuli and establish emotional relationships with others mobilizes one’s strengths and 
capabilities. A socially-mature child is able to adapt to new situations, comply with the rules and interests 
of the group as well as feel the desire to establish contacts with peers. The child should be reasonably 
critical to his/her actions and behaviour but should also be able to accept criticism. In order to understand 
interpersonal relationships, the child should be able to comply with regulations and accept tasks. The 
way that the child shows social maturity depends on innate dispositions, education, mental skills as well 
as on contact with peers and adults.  

Social maturity is also manifested in the knowledge of the basic rules of social behaviour; the child 
should be able to greet, thank, ask for something, break in on other people’s conversation and should 
know the basics of dining. Maturity is also manifested by the ability to distinguish between peer and 
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family relationships; the child should be knowledgeable about the habits and culture of his/her 
surroundings [13]. 

The concept of school maturity is associated with school readiness, which is a set of competences that 
the child has the opportunity to adopt on the basis on deliberate efforts in the family and nursery school. 
Contrary to biological maturation, this capacity is rather a matter of preschool preparation, influence of 
the environment and education [14]. M. Vágnerová [5] understands school readiness as a set of 
capabilities required to cope with school requirements. A child who is prepared for school has reached 
an acceptable socialization level, has mastered certain roles and is able to communicate and respect 
the standards of polite behaviour. 

School maturity and readiness are very important for the mental and physical condition of the child. If 
the child is not sufficiently mature and prepared for school, it will cause his/her failure and subsequently 
nervousness and sadness. In this case, the child may be returned to nursery school and school 
attendance may be postponed. This may affect the child’s mental state. The child will consider this 
his/her personal failure. Therefore, it is very important to consider school enrolment thoroughly. 

School maturity is manifested by the readiness and maturity of the CNS, which has a total of three 
components. If the child is not ready for school, it is reflected in one of these components (physical, 
cognitive, emotional and social). 

A socially immature child shows envy, is unable to engage in activities, wants to be in the centre of 
attention, cries at home and does not want to go to school. In the area of emotional immaturity, the child 
is unable to cope with failure. The child has limited frustration tolerance, mood swings, is hypersensitive, 
is afraid and tense. These problems are then reflected in education because the child is unable to 
concentrate and does not listen to the teacher [6]. 

The process of diagnosing school maturity and school readiness should be performed extremely 
responsibly by all professionals involved as this process may subsequently affect the whole course of 
the child’s school attendance. A significant part of this process is educational diagnostics, which is 
supposed to be carried out by all preschool teachers throughout the whole course of children’s 
attendance in nursery school. On the basis of regular observation and recording of progress in each 
area (achievement of the expected outcomes defined by the FEP PE) the preschool teacher is the most 
competent person who can assess the degree of the child’s school maturity and readiness and in this 
way indicate the child’s expected degree of school success after entering primary school, including the 
degree of the child’s adaptability to the new environment and social roles.  

4 LEVEL OF CHILDREN’S SOCIAL COMPETENCES PRIOR TO SCHOOL 
ENROLMENT 

School readiness requires an adequate level of social readiness. A preschool child should be able to 
establish and maintain relationships not only with peers but also other people. In many cases, these 
social competences may be absent or impaired, which may become a serious problem for the child’s 
enrolment in primary school [15].  

It is therefore essential to support the required social skills already in preschool children. “For children 
with good social skills it is easier to establish contacts, they tend to be more popular and receive positive 
feedback. This contributes to the promotion of their self-esteem, autonomy and competence (confidence 
in the self, one’s abilities, independence)” [16]. 

However, there is currently no research on social readiness. There are no studies that would show us 
the level of social skills among preschool children or at school enrolment. For this reason, we have 
decided to carry out an extensive research study to analyse the level of social competences of children 
in the last year of compulsory preschool attendance and the subsequent level of their adaptation in the 
first grade of primary school.  

On the basis of a literature search, the instrument for the first stage of the research was the analysis of 
educational documents (relating to educational diagnostics) kept by the nursery schools involved in the 
study. In the analysis of educational documents, the researchers focused on the categories related to 
social competences and social maturity of children at the end of compulsory preschool education. The 
researchers addressed 20 nursery schools in the Olomouc Region (Czech Republic) and subsequently 
selected 100 children in the compulsory last year of preschool education whose school attendance had 
not been postponed. The sample was recruited by means of deliberate sampling of nursery school 
children whose legal guardians consented to the participation of the children in the research. The sample 
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also included the preschool teachers of these children. During the analysis of the educational documents 
each child was assigned a unique research code (for the purposes of a follow-up study in the first grade 
of primary school).  

4.1 Objective of the research survey 
A significant indicator of children’s readiness for starting compulsory education are social competences 
(skills) including communication, adaptation, children’s ability to respond adequately in different 
situations, self-concept, cooperation as well as the perception of emotions towards the self and with 
respect to other people [16]. 

The objective of the research study was to analyse the level of children in this area and divide them into 
four basic groups according to the expected level of adaptability during the period of initial primary 
education (next stage of the research). Based on the research objective, the main research question 
was subsequently formulated: What level of social competences (skills) is achieved by children at the 
end of preschool education?  

4.2 Organization of the research study 
The main research method was document analysis, in this case the analysis involved diagnostic record 
sheets used by nursery school teachers. The research study involved a total of 100 diagnostic record 
sheets. However, they significantly differed in their content because recording educational diagnostics 
is not centrally governed in the Czech Republic and each nursery school has the opportunity to record 
the progress of their children in their own way. It was therefore necessary to select relevant criteria for 
the assessment of the level of children’s social competences. In this context, an ideal alternative seemed 
to be the record sheet proposed by J. Petrová, K. Vaňková and R. Švaňhalová [17] which meets the 
requirements for the determination of the level of social competences (skills) among children at the end 
of compulsory preschool education. This instrument is based on the binding curricular document (FEP 
PE) from which those key competences were selected whose outcomes related to these social skills. In 
the analysis itself, the different social skills were seen as criteria and their diagnosis was based on 
indicators in the form of outcomes of the key competences as defined by the FEP PE [3]. An overview 
of the criteria and indicators is shown in Table 1.  

After an extensive analysis of the record sheets based on educational diagnostics, the qualitative data 
concerning the children were quantified in order to calculate the coefficient of the level of social 
competences, which is important for further processing and subsequent data comparison. The 
quantification process was performed by means of the point allocation method in each adopted social 
competence characterized by the different indicators. If the indicator was met, one point was awarded. 
If not, no points were awarded. These scores are shown in Table 2 indicating the classification of the 
children into four basic groups according to the expected level of adaptability at the beginning of 
compulsory education. 

4.3 Data analysis and discussion of the results 
The data obtained by the analysis of the diagnostic instrument (record sheets) are presented in the table 
below. The table shows the indicators in which the children achieved the required level of social skills 
as well as problematic indicators that indicates possible problems with primary school adaptation. 

Table 1. An overview of the criteria and indicators. 

Criterion  Indicator 

Indicator achievement 
[Achieved (Not achieved)] 
Absolute  
number 

Relative 
number in % 

Communication 

1 Communicates in everyday situations freely and 
unashamedly with children and adults. 76 / 24 76 / 24 

2 Can establish his/her own opinion and express it. 62 / 38 62 / 38 

3 Is able to make agreement and actively communicate 
during everyday activities. 83 / 17 83 / 17 

4 Responds verbally and maintains a meaningful dialogue. 84 / 16 84 / 16 
5 Uses gestures and words to communicate. 93 / 7 93 / 7 

2004



 

 

Adaptation 

1 Observes the agreed rules and adapts to them. 82 / 18 82 / 18 
2 Is able to assert oneself but also submit in a group. 81 / 19 81 / 19 
3 Is not afraid to ask for advice and help. 86 / 14 86 / 14 

4 Is knowledgeable about the surrounding environment and 
is able to work in it. 79 / 21 79 / 21 

5 Is able to find his/her way in the premises of the nursery 
school without adult assistance. 87 / 13 87 / 13 

Ability of the 
child to 

adequately 
respond to 

different 
situations 

1 Is able to estimate one’s strengths and, where 
appropriate, change the path to the goal. 71 / 29 71 / 29 

2 Distinguishes between functional and non-functional 
solutions. 70 / 30 70 / 30 

3 Addresses issues based on immediate experience. 88 / 12 88 / 12 
4 Devises new approaches to problem solving. 69 / 31 69 / 31 
5 Experiments, uses the trial-and-error approach. 91 / 9 91 / 9 

Self-concept 

1 Understands that he/she is allowed to make decisions but 
can be held responsible for them. 75 / 25 75 / 25 

2 Is aware of one’s rights and the rights of others. 83 / 17 83 / 17 

3 
Realizes the importance of his/her environment, realizes 
he/she helps to form it and affects it with his/her 
behaviour. 

79 / 21 79 / 21 

4 Realizes the risks of his/her ideas and is committed to 
his/her goal. 72 / 28 72 / 28 

5 Is able to recognize and use his/her strengths and 
weaknesses. 53 / 47 53 / 47 

Collaboration  

1 Negotiates and accepts compromises when dealing with 
other people. 61 / 39 61 / 39 

2 Is involved in joint decisions. 63 / 37 63 / 37 
3 If asked, is willing to help or give advice. 86 / 14 86 / 14 
4 Is actively engaged in activities with other children. 94 / 6 94 / 6 
5 Is involved in everyday life of the nursery school. 97 / 3 97 / 3 

Perception of 
emotions 

towards the self 

1 Is not afraid to make mistakes, if he/she gets appreciated 
not only for success but also for making an effort. 89 / 11 89 / 11 

2 Is able to express and communicate his/her experiences, 
feelings and moods through various means. 78 / 22 78 / 22 

3 Behaves with caution when meeting new people or in 
unknown environments. 67 / 33 67 / 33 

4 Is able to defend himself/herself against acts of violence 
by another child, humiliation and hurt. 83 / 17 83 / 17 

5 Rejoices at one’s accomplishments. 98 / 2 98 / 2 

Perception of 
emotions with 

respect to other 
people 

1 Is able to appreciate other people’s performance. 81 / 19 81 / 19 

2 In a child’s way shows sensitivity and consideration 
towards other people and helps the weaker. 86 / 14 86 / 14 

3 Is able to understand that people are different and can be 
tolerant of their differences and particularities. 88 / 12 88 / 12 

4 Is interested in others. 82 / 18 82 / 18 
5 Is able to respect others. 71 / 29 71 / 29 

As shown in Table 1, the vast majority of children in the last year of compulsory education in nursery 
schools achieve a high level of adoption of social competences in each monitored indicator, which is an 
important prerequisite for a successful start in primary school in terms of social maturity and readiness. 
This is likely the result of high-quality preschool education in the Czech Republic, part of which is 
deliberate activity aimed at children’s comprehensive development of every individual according to their 
individual capabilities. However, a more detailed analysis of the results suggests that there are indicators 
across the criteria in which children show some deficiencies. These underdeveloped competences could 
have a negative effect on future inclusion in a new social group and adoption of new social roles after 
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enrolment in compulsory education in primary school. We will now specify the problematic indicators 
and focus more in detail on their possible causes.  

In the Communication criterion the problematic area was the ability to create and express one’s opinions. 
This suggests that preschool children often adopt the opinions of their carers and peers, which ultimately 
means that they do not develop their own cognitive potential. 

In the Adaptation criterion the children achieved a very high level and none of the indicators appeared 
as problematic. According to the educational diagnostics records, no difficulties were identified in the 
area of adaptation and therefore, successful enrolment of children is expected in this domain.  

The Ability of the child to adequately respond to different situation criterion appeared to be the most 
problematic and the highest degree of failure to achieve the partial social skills was observed across the 
indicators (ability to estimate one’s strengths or change the path to the goal, distinguish between 
functional and non-functional solutions and devise new approaches to problem solving). This can be 
explained by the persisting model of passing on ready-made knowledge to children without increasing 
the possibility of applying the principles of self-reflection and planning of one’s activity. 

In the Self-concept criterion, the only indicator that decreased was the ability to recognize and use 
his/her strengths and weaknesses. This is again caused by the absence of activities in nursery schools 
aimed at children’s self-assessment. 

In the indicators that characterize the Collaboration criterion, the analysis of diagnostic record sheets 
revealed difficulties especially in the areas of negotiation, acceptance of compromises when dealing 
with other people and also in the area of involvement in joint decisions. These partial social competences 
represent the ability of self-assertion and although they are developed in nursery schools, more than 
anything else they are dependent on children’s temperament and their sociometric status in the group. 

 In the Perception of emotions towards the self criterion the researchers observed a lower degree of 
adoption of the partial competence associated with cautious behaviour when meeting new people or in 
an unknown environment. Once again, this is a serious problem because after enrolment in primary 
school children are exposed to these situations quite often and will have to accept new authorities and 
learn to live and work in a new environment.  

In the last criterion—Perception of emotions with respect to other people—difficulties were observed in 
the indicator concerning the ability to respect others. The causes are probably related to excessively 
liberal upbringing, especially in the family, which prioritizes an overly child-centred approach and the 
child is used to being in the centre of attention.  

Based on the analysis of the diagnostic record sheets and mapping the level of social competences of 
the children involved, overall scores were calculated by adding up the points allocated to each indicator. 
These scores were subsequently used to divide the children into four groups (Table 2) suggesting the 
expected level of their adaptability with respect to primary school. 

Table 2. Level of adaptability. 

Level of adaptability 

Probability of adaptability 
[Yes (No)] 

Absolute  
number 

Relative 
number in % 

Level 1 – high adaptability (children with a score of 35–27 points) 83 / 17 83 / 17 

Level 2 – medium adaptability (children with a score of 26–18 points) 9 / 91 9 / 91 

Level 3 – low adaptability (children with a score of 17–8 points) 5 / 95 5 / 95 

Level 4 – maladaptation (children with a score of 7–0 points) 3 / 97 3 / 97 

Children in Level 1 are expected to show a high degree of adaptability, which should be reflected in a 
rapid adaptation to new environments and new people; these children should perform their tasks without 
major problems, they enjoy school and quickly establish relationships with the teacher and classmates. 
In the present research study, a total of 83 children were involved in Level 1. 
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Children involved in Level 2 (medium adaptability) will require some time for adaptation after school 
enrolment. These children require more attention from the teacher and parents. They require to spend 
more time playing, are shy, weepy or aggressive. The adaptation of these children takes about six 
months. In the present research sample, a total of 9 pupil were involved in this level.  

Level 3 (low adaptability) is characterized by major difficulties with adaptation to the new role of the 
schoolchild and classmate. Problems persist in the second term but gradually the manifestations of 
these children improve (sometimes with the help of professionals from counselling centres or special 
education centres). These children require consistent individual work and patience on the part of both 
the school and the family. In the present research sample, a total of 5 children were involved in this 
level. 

The last group includes 3 children with a score below 7 points, which suggests a high degree of 
probability of maladaptation after school enrolment. These children are unable to adapt to the different 
changed conditions and have problems associated with inadequate tension, anxiety, fear, uncertainty, 
nervousness, dissatisfaction, inappropriate emotional reactions and attitudes not only towards the self 
but also towards others.  

5 CONCLUSIONS 
In recent years, the area of preschool education has undergone significant conceptual changes. There 
changes relate to legislation and the attitudes to the child and the child’s development. The crucial 
aspect that dominates all of these efforts is the family-school cooperation. An important area in 
preschool education is the issue of school maturity and school readiness. It is related to successful 
enrolment in primary school and successful adoption of new social roles that this period brings. The 
issue of school maturity and children’s readiness for starting school attendance complies with the current 
education policy. This is a very important area which is closely linked to school failure and postponement 
of school attendance. One of the areas of school maturity and readiness is the social area. In many 
pedagogical research studies social readiness tends to be underestimated compared with cognitive or 
psychomotor research.  

For these reasons, the Faculty of Education, Palacký University Olomouc (Czech Republic) is 
performing a research study the objective of which is to identify the correlation between the level of 
social competences among children in the last year of compulsory preschool education and the 
subsequent level of adaptation of these children after enrolment in the first grade of primary school. The 
implementation of the research started already in 2020 and currently the researchers are monitoring 
pupils in the first grade of primary school in order to test their adaptability on the basis of the assumptions 
described in the present paper. The assumptions will finally be confirmed after the final comparison of 
the data from both project stages.  
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Abstract  
The COVID-19 has challenged procedures and strategies from the beginning of the outbreak, and the 
education field was not an exception. Educational institutions needed to move their operations online 
overnight and reinvent their processes to face the challenges that arose. Due to the limited experience 
of most teachers, students, and even universities, activities were not as agile as they should have 
been. This scenario should be taken by all agents as an opportunity to improve their processes and 
adapt them to the new online tendencies. To undertake these changes, educational institutions could 
turn to sharing learning platforms and adopt some of their most popular characteristics. This study 
compares three knowledge delivery methods, the onsite one, the onsite transformed into online, and 
the one followed by learning platforms, and offers different suggestions about how universities could 
improve their system. 

Keywords: COVID-19, online learning, sharing economy, innovation. 

1 INTRODUCTION 
The World Health Organization (WHO) declared COVID-19 as a global public health emergency of 
international concern on 30th January 2020, and it was declared a pandemic on February 26th [1]. This 
had a serious impact across the world and industries, as well as on students, instructors, and 
educational organizations [2]. Due to the pandemic and the request for social distancing measures 
made by Governments, companies were asked to telework, and schools, colleges, and universities 
shut down their campuses and started operating online [3]. According to the UNESCO, around 1.52 
billion students from 165 countries were taught at home [4]. 

Even though the Covid 19 has interrupted in a very drastic way, it has evidence that the education 
system must be renewed to better prepare the current student generation for an unexpected future in 
which students will collaborate at a global level, educators will leave their “sole owners of knowledge” 
role to become facilitators and the use of new technologies and the teaching of life skills will play a 
central role in education [5]. Rather than physical schools and linear curriculum, learning will become 
abundant, non-linear, and customized through commercial learning tolls and patterns of learning 
exchange, that will transform teaching and learning into an on-demand technology service [6]. 

Although traditionally education has been mainly delivered onsite, in recent years the growth of online 
educational programs has been fuelled by the advancement of the internet and modern information 
technology that changed the face of education [7]. Due to modern society demanding citizens to be 
lifelong learners and to adapt to the ever-changing labor markets [8], online education provides the 
perfect tool for time-restrict students to keep progressing in their education. This distance education is 
rooted in the theory of independent study, which suggests that successful teaching can take place 
even though teacher and learner are physically separated during the learning process [5]. This 
information environment along with other factors such as the popularization of MOOCS and the actual 
prevalence of distance learning is demonstrating how technology is changing the way individuals 
choose to pursue education [9].  

Due to these circumstances, brick and mortar educational institutions like schools and universities, 
that maintain the scarcity of learning based on rigid institutional controls and linear programming, will 
fade in importance as open learning platforms, data processing, and new modes of decentralized 
access and coordination create a platform learning ecology based on the abundance of digital learning 
content and work opportunities [6]. In addition, technological innovations and connectivity expansion 
have led to a multi-directional development of new companies and business activities that have often 
over-flown into more traditional sectors and, therefore, those sectors have been redefined [10]. 

The sharing economy has been presented as a new opportunity for doing business and for nurture 
new consumption attitudes [11], gaining interest both in the management practice and academic 
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sectors [10]. Based on key features such as the community created around the platforms [12], [13], the 
prioritization of access over ownership [14], [15], which means that access is granted to the resource 
over a limited amount of time and there is no change in product ownership [16], [17], the better use of 
the idle capacity of resources [18], [19], or the key role played by digital platforms [20], [21], and has 
affected more sectors than initially expected, among which the learning one is included. 

Basing their activities on the increasing the rate of asset utilization rather than ownership, the sharing 
economy implies a new culture of sharing goods and services [22]. And under the background of 
constant development of the sharing economy and constant upgrade of internet technologies, various 
knowledge-sharing platforms have merged in recent years [23] offering an improvement in the 
utilization value of knowledge [24]. 

Learning platforms, also named knowledge-sharing platforms, is imagined as a customizable on-
demand service that allows users to interact with the platforms as they wish, generating meanwhile 
learning data that will create learner profiles and new learning pathways and experiences [6]. These 
platforms involve educational technologies, content, and service provider, and academic, corporate, 
and government end-use that cooperate, collaborate and interact to create, deliver and receive value 
[10]. Due to their experience delivering value, their mainly web-based services, and their recently 
acquired popularity, knowledge-sharing platforms could act as a benchmark competitor for universities 
to rethink and update their processes not only in the face of the actual global situation but thinking of 
the future of education as well. 

Therefore, the main objective of this paper is to compare three different knowledge delivery systems: 
The traditional onsite one, the online system resulting from the adaptation on their onsite system, and 
the one followed by platforms. Their main advantages and drawbacks will be analyzed to reach an 
equilibrium point and combine them in the most efficient ways for all agents imply. In order to do this, 
the traditional onsite university system will be compared to the distance system used in these 
universities due to the sanitary conditions and to the system followed by learning platforms. By doing 
this comparison and its subsequent analysis, this paper will be able to offer different suggestions 
regarding how universities could benefit from the experience acquired by learning sharing platforms 
and apply some of their systems to achieve a more innovative and collaborative image. Universities 
will also benefit from the analysis of the knowledge delivery method followed by platforms to find a 
useful way of combing onsite and online programs and, therefore, be able to take the best of both 
worlds and create an effective system. 

This paper is organized as follows: First, the methodology followed along the paper will be explained 
to continue with an introduction to the three analyzed systems, presenting their main characteristics as 
well as advantages and disadvantages. After that, the main findings will be presented followed by the 
main conclusions of the paper. 

2 METHODOLOGY 
In order to meet the main objective of this paper, the three knowledge delivering methods explored are 
addressed in detail individually. During this analysis, their main characteristics will be explained, as 
well as their main advantages and disadvantages. This will provide a solid background to compare 
them later under different perspectives and sum up the main findings in a table, which will contribute to 
its easy understanding and graphic representation.  

These three systems were chosen because most of the universities have failed in their attempt to 
move activities online, and it is necessary to analyse why. To do this, the system followed before the 
change, and after the change are compared to an effective system. Although this was not a voluntary 
change, but required by the sanitary situation, it can pose a good opportunity to upgrade the systems 
and adapt them to the new tendencies.  

By doing this analysis and comparison, the main drawbacks and benefits of each of the methods will 
be present, which will facilitate the theoretical foundations of a model which integrates the main 
advantages of each of the models and avoid the drawbacks at the same time as it successfully 
delivers knowledge. 

3 RESULTS 
As previously commented, three different teaching methods will be analyzed: The method followed by 
traditional on-site universities, the method used by these universities as a result of the restrictions 
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mandated by Governments (onsite education adapted to online), and the method followed by learning 
platforms. 

3.1 Onsite education 
The increase and popularization of the Internet is triggering changes within traditional universities [25]. 
Despite this fact, most universities have maintained their onsite programs and managed their 
programs and teaching methods around this fact. Onsite universities require that students attend 
lectures and classes [26], usually in a set time that cannot be changed and under a tight control of 
methods and materials. This takes away from students any possibility of managing their times or 
preferences. 

This was the most usual teaching method before lockdown, which comprised lessons, tutorials, and 
assignments that occupied similar proportions of time [5]. This method is mainly characterized by 
getting together in the same physical space teachers and students, by the teachers taking all 
responsibility for timing and content delivered, by having a structured learning path, and by using 
technology as a support element to teacher´s explanations. Onsite learning is essentially synchronous, 
allowing participants to respond to one another immediately, and allows some flexibility to move more 
quickly or more slowly according to the needs of students [27].  

Usually, students who prefer onsite learning are extrovert [28], are influenced by their need to learn 
through listening to a lecturer and so they better understanding any emotional content [8] and have 
little or no previous experience with online learning. Students with lower average academic 
achievements and less studying experience, in general, prefer onsite learning [29].  

This type of education has the advantages of allowing direct and personal contact, not only between 
teachers and students but also among students, providing a sense of routine and organization, and is 
more agile at the time of solving doubts and problems. But this rigid organization is being left behind in 
favor of more flexible systems that give better chances to students that, due to personal reasons, are 
not able to follow a traditional course or do not have the necessary means to undertake them. 

3.2 Forced online education  
In many countries, the confinement order came overnight, and therefore educational institutions 
needed to move everything online within days. Due to this short advice, many educational institutions 
were forced to suspend their classes for a limited time due to the unavailability of learning and 
management system [30] and transform classes into sessions in which the students worked alone [5]. 
Because nobody knows when the normality will come back, educational institutions across the globe 
decided to use the already available technical resources to create online learning material for students 
[31]. This change was a challenge for the organizational agility of universities [32], making them be 
primarily focused on transferring all the educational content to the digital world rather than focusing on 
improving online teaching and delivery methods [30]. 

The sudden shift from traditional classrooms and onsite learning to online learning has resulted in a 
completely different experience for students [30] and a profound change in the role of the teacher and 
the teacher-student relationship [5]. And although online learning can be effective in digitally advanced 
countries [33], not all affected countries have this advantage. It must be taken into consideration that 
distance learning tools were developed for motivated students with strong time constraints who had 
chosen this method, but these students have had this method imposed and have fewer time 
constraints but many sources of distraction and stress [5].  

Due to the immediacy of this change, both teachers and students had to face challenges and come up 
with new ideas to overcome them. Even those teachers which were more used to work with electronic 
means had problems when adapting their lessons to this method in such a short time, without training, 
insufficient bandwidth, and little preparation [5]. At the beginning of the online teaching, teachers found 
it difficult to choose the right platform for distance learning and to adapt the class rhythm to offer the 
best possible experience to students. Different approaches were taken to address and deal with the 
situation, for example, the use of slideshows blended with an explanation by the teachers and 
completed with videos from the internet [5]. 

Although students have the possibility of asking questions along with the synchronous lessons for the 
teacher to answer, most of them prefer to discuss them by email due to shyness [5], which requires 
response time [34] and may delay the learning process. Some other students may have difficulties 
paying attention for more than an hour, and not all students may have a calm place to study. Another 
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of the main drawbacks of this method is that students can only communicate with their classmates 
digitally and not in person, which stops them from real-time sharing of ideas, knowledge, and 
information [35]. 

3.3 Learning platforms  
Platform learning reflects a sociotechnical imaginary, whereby digital tools and networks provide the 
infrastructure to synergize processes of learning, earning, and living [6]. Under the background of the 
constant development of sharing economy and the constant upgrade of Internet technologies, various 
knowledge-sharing platforms have emerged in recent years [23]. 

This type of learning, also called learning economy, will rely on key developments in how learning, 
personal value, and performance are evaluated, and how individuals will conceive and imagine their 
relationship to learning and evaluation [6]. This knowledge sharing is a process of communication and 
interaction between the owner of knowledge and the receiver, with knowledge as the core, to improve 
the utilization value of knowledge [23]. 

Learning platforms in sharing economy involve educational technologies, content and service 
providers, and academic, corporate, and government end-use that cooperate, collaborate, and interact 
to create, deliver, and receive value [10]. 

Some platforms have algorithms inside their pages that interact with learners to create learner profiles 
and suggest new learning pathways and experiences [6]. Platform learning transforms learning and 
labor to customize and make more comfortable the learning and labor experience, mainly through data 
and algorithms [6]. These technological innovations offer solutions as well to drastically reduce the 
costs of educational resources [36]. The approach of these platforms may pose a challenge for 
traditional universities as it offers an online alternative for those courses which do not demand 
instruction and face-to-face instruction [10]. 

Thanks to the sharing economy, non-academic sectors can be included in learning platforms through a 
particular value proposition for specific customer sectors, where professors share their knowledge and 
time in the open market and students can easily access it [10]. 

3.4 Main differences among methods 
In order to compare the three alternatives explored in this research, 6 dimensions regarding each of 
the methods were analyzed [37]. These dimensions refer to the timing of instruction (Timing), to the 
physical location of the instruction (Place), to the collection of materials and resources available to the 
learner (Space), to the degree of contact and educational exchange among learners and between 
learners and instructors (Interaction), to the collection of tools used to deliver learning materials and to 
facilitate communication among participants (Technology) and to the extent to which the learner can 
control the instructional presentation (Control). 

Table 1. Differences among methods 

Dimension Onsite education Onsite education moved into 
online education Learning platform 

Timing Both students and teachers get 
together weekly. 
Students work on their own on 
assignments. 

Students connect to the 
synchronous lessons as they 
want. 
Students work on their own on 
assignments. 

Learners determine the time 
and pace of instruction. 

Place Both students and teachers are 
physically in the classroom. 
Students complete their 
assignments wherever they want. 

Both teachers and students 
connect to the same room virtually 
but are physically distanced in 
different locations. 
Students complete their 
assignments wherever they want. 

Students access anytime the 
learning materials through 
the platform designated to 
provide support. 
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Space Lessons are taught in the 
classroom by the teachers. 
Students use their notes to 
complete assignments outside 
the classroom. 

Lessons are taught in the virtual 
classroom by teachers. 
Students use their notes to 
complete assignments outside the 
classroom. 

The platform is used to 
deliver learning material and 
to facilitate communication. 
Users can access the 
materials as they want. 

Interaction Teachers and students interact 
face to face. 
Students interact face to face 
among them. 
The teacher can provide instant 
feedback to their questions. 
Communication can take place 
face to face or via email. 

Teachers and students interact via 
computer. 
Students can interact among them 
through telematic terms. 
Students can ask questions during 
the lesson and teachers will 
respond whenever they think 
appropriate. 
Most of the communication takes 
part via email. 

Platforms act as an 
intermediate between 
learners and facilitators, 
although direct 
communication is not usual. 
Learners can share their 
achievements with the rest of 
the community. 
 

Technology Usually, the teacher will make use 
of some kind of support material 
to help the students to follow up 
the explanation. 
The classroom computer and 
projector will be used by teachers. 
Students may use their 
technological devices to take 
notes. 
Materials usually will be provided 
by some kind of virtual campus. 

Teachers and students are using 
electronic means to attend 
synchronous lessons. 
Teachers will usually share their 
screen to make use all students 
are following up on the lesson. 
Students must have some kind of 
electronic device to be able to 
attend the lesson. 
Materials usually will be provided 
by some kind of virtual campus. 

Web-based platforms are 
used to deliver knowledge. 
This information can be 
delivered as text, hypertext, 
graphics, streaming audio, 
and video or interactive tools 
among others. 
Learners must have some 
electronic device to access 
the knowledge. 

Control Students cannot control the order 
in which materials are delivered 
neither the speed. 
Students cannot leave the room 
meanwhile the lesson is running. 
Students can ask for further 
explanations and repetitions of 
the concepts and the teacher will 
evaluate the need for it. 

Students cannot control the order 
in which materials are delivered 
neither the speed. 
Students can enter and leave the 
room as the which meanwhile the 
lesson is running. 
Students can ask for further 
explanations and repetitions of the 
concepts and the teacher will 
evaluate the need for it. 

Platforms have the potential 
to provide a complete 
personalized experience to 
learners. Flexibility is offered 
not only when doing 
autonomous work, but also 
during instruction. 
Students usually cannot ask 
for further explanations. 

Source: Own elaboration  

By looking at this comparison, it can be observed how universities tried to maintain as many things as 
similar as possible from their traditional system. An example of this is the synchronous sessions or the 
teacher-monitored processes. Probably this has been one of the main drivers of the failure of the 
online adaptation. Instead of going one step further and adapt the procedures to a purely online 
system, universities just moved everything online and maintained the same guidelines instead of 
taking advantage of the flexibility offered by online systems, represented here by the methods followed 
by learning sharing platforms.  

4 CONCLUSION 
This paper has analyzed education delivery from 3 different perspectives. Mobile devices, sensors, 
and geo-location tools are reinventing methods and modifying the use of physical spaces and objects 
to learn and work [6]. These tools, together with the abundance of online content are challenging 
traditional education practices and offering alternatives to personalize the user experience.  Although 
onsite universities are implementing elements of e-learning in traditional courses to prepare students 
for future participation in education [38], the coronavirus has done more for e-learning and online 
training than all the plans and strategies together. Due to the sudden change in the circumstances due 
to the COVID-19 outbreak, the need to renew the education system has become more urgent [5], with 
the main goal of preparing the current student generation for an uncertain future. 
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Online teaching and learning are an unprecedent experience for most teachers and students and, 
therefore, they have limited experience with it [2]. In general, teachers were not ready for the online 
learning model, mainly because of the rushed change from onsite to online and the lack of 
coordination and communication. The main problem faced by students was the lack of the necessary 
means to follow the class (a problem that was solved by universities´ lending programs), and the lack 
of the necessary abilities to undertake, properly, online learning. It is worth bear in mind that these 
students, although had the possibility of enrolling in online courses, decided to do it onsite, therefore 
they were forced to do it online against their wish. This fact could have affected the quality of the 
education delivered, as students lacked the necessary levels of self-regulated learning to make it 
work. 

The application of the learning process through this online system faced several problems, for 
example, the lack of monitoring of students by teachers or the uncertainty regarding most of the 
aspects related to it, which led to this system not being implemented optimally [39].  After the first days 
in which universities worked to moved everything online, lessons resumed as similar as they would 
have been on site. This means that lessons were synchronous, students were expected to attend and 
pay attention, and teachers were asked to proceed as normal without the feedback from students, 
which mainly did not participate in class and were pretty absent.  

Although every agent implied in the educational process was trying to do it as best as possible, the 
general feedback from this change from onsite to online education was not successful and presented 
problems all along the time. Most of these problems arose from the lack of knowledge and means, but 
also because, instead of using all the tools and alternatives offered by online learning, educational 
institutions focused on making education as similar as possible to the onsite one. Even though it is not 
possible to change the past, this experience should be taken into account to plan the future of 
education and academic institutions, which are long due behind the innovations in general.  

Maybe, an alternative to these systems could be a hybrid or blended learning system, which is defined 
as a combination of face-to-face instruction with computer-mediated instruction [40]. This type of 
learning could be synchronous, with learning occurring in real-time, or asynchronous, with self-paced 
learning, or a combination of both. This would allow students to have greater flexibility than in 
traditional onsite learning, but a higher degree of monitoring and feedback. Usually, blended learning 
combines the onsite opportunity for presentations and in-depth discussions with the online possibility 
of the same, in written or verbal format [41]. This system, combining onsite and online classes can 
help to decrease the feeling of isolation [42], one of the biggest concerns during this pandemic, and 
may improve student learning for future courses held online [43]. 

It is important to analyze how the educational field can be supported by knowledge sharing platforms 
on an online learning concept, shared resources, and shared knowledge access [44]. This 
combination could represent lower costs for students and universities and offer educational institutions 
the possibility of join forces to teach common courses and optimize teaching resources [10]. By turning 
into platforms, educational institutions could adopt the best practices found in these and combine them 
with their own procedures to offer the best possible experience to their students. 

The sharing economy, in general, relies on the sense of community, which brings people with the 
same ethics and preferences together and allows them to be part of a bigger group and, therefore, to 
persevere in their goals. Universities could benefit from introducing this within their systems, as it 
would be easier for students to communicate with each other and share their achievements, doubts, or 
opinions. Although some universities, students, and teachers could prefer onsite teaching and 
learning, this system lacks the flexibility required nowadays, so a mix of both systems, onsite and 
online, could be a better option. In this system, the theoretical content could be delivered online and 
organize in modules and, therefore, under demand for the student, and the onsite lessons could be 
focused on debates, assignments, and doubts resolution. By combining these two systems, students 
could have greater power over their education, teachers could focus onsite lessons on practical 
activities, which by definition are more popular, and universities would be a more attractive alternative 
for all kind of students and would become a collaborative space in which knowledge, innovation, and 
personal growth would be the backbone of their system.  
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Abstract 
The Pedagogical Triangulations – COVID19 school experiences: the journey1 was a multi- support 
iniciative that gave voice to several school actors during the experience of online emergency teaching 
or school at distance (referred to as E@D) reflection. On May 26th 2020, members of three different 
EMAEIs (Multidisciplinary Support Team for Inclusive Education) were invited to testify of the effort to 
maintain the inclusion and equity of all students, ensuring that none are left behind.  

Keywords: Inclusion; school commitment; equity; community based practices.  

1 INTRODUCTION 
“Inclusion is more than just a journey, it is a community value! .... Inclusion is more than a 
right, it is a transversal reality, without which, all the rights registered in the Constitution 
could not be effectively and fully exercised. None!" 

Marcelo Rebelo de Sousa, President of the Portuguese Republic 
Excerpt from the Pro-Inclusion Congress speech, July 2017 

The journey began when COVID19 arrived in Portugal imposing the general lockdown. As members of 
the Service for Education Improvement (SAME – Serviço de Apoio à Melhoria da Educação) of the 
Faculty of Education and Psychology at the Portuguese Catholic University, we faced this situation 
with a double engagement - with teachers and students both from higher education and basic and 
secondary education in a multidimensional dialogical relationship of teaching and learning. The 
initiative “Pedagogical Triangulations - Covid 19 - school experiences: the journey” emerges from this 
line of work – creating opportunities for the schools we work with to share experiences and practices 
during the Covid 19 confinement and emergency teaching. 

Bringing schools together at the Pedagogical Triangulations – COVID19 school experiences: the 
journey consisted of two activities: a) online foruns “Pedagogical Triangulations COVID19 – school 
experiences: the journey” for teachers (be they director, supervisors, coordinators…) through Zoom 
platform; and b) e-magazine Challenges [Desafios] – Trans_Formation Notebooks #32, “Pedagogical 
Triangulations – COVID19 school experiences: the journey – Memories, Stories and Students’ Time”  
dedicated only to works produced by K-12 students. The online forums brought together educational 
actors around three objectives linked to pedagogical practices of inclusive differentiation in a logic of 
reflection – action – reflection. And on May 26th members of three different EMAEI (Multidisciplinary 
Support Team for Inclusive Education) were invited to testify of the effort to maintain the inclusion and 
equity of all students, ensuring that none are left behind – because social justice must be thought out 
and practiced: a) within the school (practices and organization of the school itself), b) between schools 
(what opportunities are available in each context/community, for each student…) and c) beyond school 
(socio-economic contexts, social partners/stakeholders).  

Maintaining a society where access to basic social rights is guaranteed depends on interdependence, 
in the sense “of care, of the vitality of inclusion mechanisms that, not appearing spontaneously” [1] 
demand permanent (re)construction of social and political relations that increasingly consolidate a 
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democratic system of a participatory nature, pivotal “for human society to survive and prosper in the 
world in which we now live” [2]. 

The interdependence of social systems became absolutely evident - school is essential even more 
because of personal and social development dimension, and more over because it supports the 
normal functioning of the socio-economic subsystems, for the custody and protection of children and 
youths. But, still, inequalities persist and predate the pandemic crisis: “high rates of school failure and 
dropouts that mainly affect social groups with less resources, non-compliance with compulsory 
education in almost all study cycles, inability to successfully integrate ethnic minorities, slowness in the 
generalization process of pre-school education, and deficiencies in the way in which integrated 
education is dealt with.”[3] There is a threefold effect in the awareness of preexisting inequalities and 
vulnerabilities and the and the uncertain functioning of schools as a result of Covid 19 1) for schools - 
where students, teachers, staff, parents are involved...; 2) for the communities - restricted 
communities, the local context the schools where the cooperation between institutions is for local 
development), and national scope which includes the decision makers responsible for the strategic 
lines that guide the educational system towards greater equity and inclusion, as well "as in the 
perspective of innovation and diffusion as a proposal for change"[4]; 3), and with universities and 
researchers, mainly those in the educational sciences, in the effort to read and interpret the problems 
of school reality, identifying, creating, sustaining and facilitating explanatory scenarios, as structuring 
hypotheses for pedagogical action.  

Since March 2020, reality has been overwhelmingly imposed, forcing teachers and other technicians 
to redesign existing teaching and learning strategies, involving students and other actors in reinventing 
the conditions for education to occur, facilitating the use of technology and strengthening democratic 
relations between partners (leaders, families and members of the local community and scientific 
communities) – every effort to maintain the school as an inclusive system that identifies and eliminates 
barriers to learning, promotes the presence, participation and success of  all the students and 
addresses, in particular, students at risk of marginalization, failure and exclusion [5]. And during the 
past year a range of policies and practices, at both the school and Ministry level, have been put in 
place to make schools more inclusive during the past year: legislative orientations; targeted responses 
to excluded groups; pedagogies which strengthen social-emotional learning and celebrate difference 
and diversity; the promotion of inclusive teaching–learning strategies and practices. 

The fundamental role that EMAEI played became even more decisive in school's daily life since that 
first confinement in 2020 to continue inclusion. The Ministry of Education’s guidelines2 for the online 
emergency teaching/school at distance (E@D) were organized into three axis: 1) Support for teachers 
and technicians from the educational community, 2) Continuity of implementation / Identification of 
support measures for learning and inclusion defined or to be defined in the profile and intervention 
reports and 3) Support for families in the process of adapting to the E@D modality. For many EMAEI, 
the reality of the students in the territory required them to go even further, as they faced increased 
challenges in order to maintain a broad reading of the students' contexts, integrating families and 
calling on partners to safeguard the educational process of those to whom the previous vulnerability 
aggravated the risk and disruption. To respond to the challenges that vulnerable students faced, 
schools have developed specific and sometimes innovative initiatives such as ensuring equitable and 
inclusive access to digital learning resources - in some situations with the collaboration of community 
stakeholders - minimum learning conditions, meeting socio-emotional needs for children in difficult 
family environments and ensuring support by and to teachers. It was a time to test the community 
exercise of social justice in favor of the inclusive school. 

2 METHODOLOGY 

2.1 Research strategy 
The initiative “Pedagogical Triangulations - Covid 19 - school experiences: the journey” was launched 
by the Portuguese Catholic University with the purpose of presenting and debating teaching, learning, 
and evaluation practices, of valuing challenges of learning by E@D, to analyze and spread 
pedagogical practices of inclusive differentiation in a logic of reflection - action - reflection from the 
perspective of school actors (teachers and students) and in order to allow for “the production of 
 
2 DGE, Orientações para o trabalho das Equipas Multidisciplinares de Apoio à Educação Inclusiva na modalidade E@D. 

https://www.dge.mec.pt/sites/default/files/informacoes_escolas/orientacoes_emaei.pdf 
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knowledge about reality, innovation towards singularity of each case, the production of social changes 
and, furthermore, the development of the participants’ competences” [6]. The Pedagogical 
Triangulations - Covid 19 took on two digital supports: a) online forums “Pedagogical Triangulations: 
Covid 19 - school experiences: the journey” with and for teachers as well as other socio-pedagogical 
professionals; and b) Challenges (Desafios) e-magazine - Notebooks from Trans_Formation n# 32, 
“Pedagogical Triangulations: Covid_19 - School experiences: the journey - Memories, Stories, and 
Students' Time”3 with students. 

The research strategy as it “allows for the understanding of a problem or situation (…), raises silenced 
voices of marginalized groups or people (…), concerns, setbacks, and dilemmas that are the very 
structure of our lives [7]  is of a qualitative nature,  From a methodological point of view, it pursues the 
principles of action-research, as 1) a process capable of improving and/or evaluating decisions and 
actions [8] and 2) and consequently offers the opportunity to identify the relevant lines of force, given 
the lack of knowledge of the situation under analysis. 

2.2 Participants and procedures 
The forums took place in six sessions, from May 19th to June 4th 2020, twice a week, lasting about 60 
minutes on the ZOOM platform, live with three guest in each session (n=18) and dozens of 
participants per session (n=360), and their narratives focused on the following issues: 1) what were 
the priorities assumed when the school was closed by the declaration of the state of emergency; 2) 
what were the immediate actions for the students; 3) what was most positive factor in the relationship 
with the educational community. It was from this point that the data to be analyzed in the form of 
content analysis emerged. The online sessions were recorded for data collection. 

The e-magazine had the participation of different types of schools (n=24) that collected the 
works/testimonies of students (n=550), whose motto was Memories, Stories, and Students' Time.  

In the set of the two activities, the number of participants was almost one thousand people, whose 
only inclusion criterion was the availability and interest to participate. The first intention was to ensure, 
on online forums, the diversity of the participants [6], giving voice to six groups of three teachers each 
representing leadership positions: School Principals, Distance Learning Coordinators/Managers, 
Qualifica (Adults Long Life Learning Centers) Coordinators, Class Supervisors, Psychologists from 
Psychology and Guidance Services, involved in the teaching and learning processes; the second 
purpose was to challenge students K-12 and from different schools/groups to share memories, stories 
and life experiences. Twenty-four schools/groups and more than five hundred students responded 
positively (n=550). The e-magazine focused on the participation of children and youths, offering a 
point of view not about children but from the children themselves. The aesthetic character of the 
students' voice was assumed, in line with long-standing UNESCO [9] and CNE [10] recommendations. 
These productions are currently being analyzed for later publication. 

2.3 Instruments 
1) The narratives produced in each online forum with key speakers were used as instruments for data 
collection, the result of an exploratory interview design, set up to exhort the discourse that focuses on 
the description of the experience [11] and 2) the materials designed by the participating students - 
texts, poems, images, videos. For this choice, the fact that artistic supports “provide important paths 
for the development of knowledge and skills, as well as the means of self-expression and 
communication” [12], was considered. The choice of this register was due to the disconnection from 
the spoken speech, which can oscillate depending on the context and by whom it is received, and this 
can severely limit what can be said, as well as the way it is heard. 

2.4 Data collection and data analysis 
Ethical issues were extremely important at all stages and followed the Code of Ethics and Conduct of 
the Portuguese Catholic University [13] and the Ethics Chart of the Portuguese Society of Educational 
Sciences [14]. Permission was obtained through the Informed Consent, signed by each of the 
participants and/or by the parents or guardians when participants were minors. The processing and 
analysis of data followed the content analysis of the narratives and the hermeneutics of the materials 
produced [10]. The purpose was to assess the essence of the spoken speeches, to understand the 
 
3 http://www.fep.porto.ucp.pt/sites/default/files/files/FEP/SAME/Caderno_Desafios_32_VF.pdf  
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structure and the meaning of the manifest content, and thus, penetrate inside the narratives to make 
the sense of the EMAEI's action surpass, especially about ensuring that each student has access to 
the curriculum and essential learning of each subject. 

3 RESULTS 
The debate on the 26 th of May, the third Forum (of the cycle) Pedagogical Triangulations - Covid19 
was centered on the Multidisciplinary Support Teams for Inclusive Education and the work developed 
during the first pandemic phase. Catarina Agante, from Agrupamento de Escolas Rodrigues de Freitas 
- Porto; Goreti Portela, from Agrupamento de Escolas S. Pedro da Cova - Gondomar and Maria da 
Glória Leite, from Agrupamento de Escolas José Estevão – Aveiro were the key speakers, with more 
than 70 people attending.  The three EMAEI coordinators stood out as priorities assumed for the reach 
of the groups and teams in the lockdown period. The reorganization of the teams’ work and their 
professionals was the motto of the debate; in each of the speakers' schools, the priority was the 
access of all students to the learning opportunities provided. The determinant role of the leaders and 
of the school principal, the collaboration between professionals, the involvement of different 
stakeholders and partnerships with the community were identified as key factors. 

Three axes emerged from the speeches of EMAEI members in the online forum Pedagogical 
Triangulations: 1) the teachers’ commitment to equity in the face of adversity and diversity, to culture, 
to the individual path of the student; 2) community involvement considering the learning needs of all 
students; 3) attention to the social and emotional dimension, to the maintenance of the relational 
proximity that supports the educational process. The child / youth is always at the center of the 
system, which, being educational, is not just about acquiring knowledge - it is the assumption that the 
curriculum must be present for the overall development of the individual in the different systems of life. 

As soon as schools had to close, EMAEIs’ started to drawn plans to support permanence of 
educational services for the most vulnerable, supporting the commitment and effort of teachers. 
Teachers, as well as other school professionals, are most likely to be close to students’ families and 
so they had a determining role next to (vulnerable) students and their family, keeping all engaged in 
the education process. Taking this fact into account, the teachers’ commitment to equity in the face of 
adversity and diversity, to culture, to the individual path of the student it is more and more crucial 
during lockdown.  Because teaching is much more than education - it is a daily fight for social justice - 
these coordinators shared their school efforts to work in proximity with students and families and the 
mechanisms put in place to guarantee the continuity of the academic learning of students and backup 
education of disadvantaged students. Inequalities across children’s learning associated with family 
socio-economic status are likely to increase due to confinement measures as parents with higher 
levels of education and higher income have more opportunities to telework or arrange their working 
time schedules to spend time with their children. In this context, it is important to improve equity in the 
access and participation of all students, a continuous challenge in favor of an inclusive pedagogical 
approach, shared among the various elements of the educational community and capable of 
generating interactive learning strategies and having a positive impact on the performance of all. 
students, particularly students in situations of vulnerability and, therefore, at risk. 

School leaders’ response to COVID-19 shows that the well-being of students was a top priority, 
supporting teachers’ initiatives during school closures and considered it crucial to be in continuous 
contact with families and communities. Our speakers and some participants in the auditorium, gave 
testimony about the central role that school leaders had in creating strong links within the school 
community. Furthermore, also in Portugal, as in France, the United Kingdom, and the Netherlands 
[15], several schools opened to receive children whose parents worked on essential services during 
the pandemic lockdown, ensuring teaching and learning experiences.  

The community involvement, the second axis that emerged from the speeches of the speakers, 
highlighted how stakeholders and partners were essential for these schools EMAEI coordinators. 
Amongst the most vulnerable students are those who do not have access to digital learning resources, 
so the community stakeholders (business companies and civil society organizations) have provided 
these students with computers or tablets as well as internet access. In some situations, parish 
councils, in an effort articulated with schools, implemented mechanisms allowing students who lived 
far from schools or without access to the Internet to receive paper copies lessons and tasks from 
schools. Deliveries of homework/assignments on paper to students and the following collection and 
return to the teachers were also organized with parents’ associations.  
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Some Learning Support Centres also provided face-to-face and distance support. Schools reinforced 
their articulation with the Resource Centres for Inclusion, to ensure the continuity of their specialized 
support services for students. The document “CRI vai a casa” (CRI goes home)4, on the role of 
Resource Centres for Inclusion in supporting families, was published in April 2020, it is a guide of 
strategies and activities for families with young children that contains practical guidelines about 
psychology, psychomotricity, occupational therapy, physiotherapy, and speech therapy. This guide 
was an extra support to parents and family’s commitment to their children's learning - crucial for every 
children/youth, and more to those who have some sort of learning challenge. The key speakers 
pointed that this  is  even  more  true  when children do not have  access to early childhood education 
and  when online learning  is not adequate for  their stage of development: day-to-day  activities that 
parents undertake with  their  children are  highly  correlated  with  children’s  learning  and 
development, therefore, the guidelines published by the Ministry of Education are essential to support 
the work of teachers with the parents in order to create more appropriate home learning environments. 

The concern of the speakers and the schools they represented was also placed in the socio-emotional 
dimension of learning. Speakers alerted that remote learning has provided new ways for some of the 
students to thrive, but it put some of others at risk to quit; there is a certain belief about young people 
being digital natives that it is not entirely true, said all three speakers, not all students are able to 
adjust to anything adjust in the blink of an eye. Teachers and other sociopedagogical professionals 
can´t perpetuate the conviction that young people’s resilience should be never-ending nor the image 
that students do not do enough when they are not able to adjust to this pandemic change. The lack of 
social contact can be particularly impactful for vulnerable students: those with broken and/or abusive 
families, in foster care, suffering from food insecurity or lacking housing. This lack of socialization –or 
socialization mediated by online tools –may result in specific difficulties for students with special 
needs, those who struggle with social and communication problems such as students with an autism 
spectrum disorder or those that have learning disabilities. Furthermore, increased time in 
unsupervised use of on-line internet increases the risks of cyber-bullying and sexual exploitation. 

Concerning social and emotional learning, the three speakers agreed on the importance to discuss 
with students the COVID-19 situation in an age-appropriate way and language, regarding the “dos and 
don’ts” about hygiene care and social distance, but also recommendations on preventing abuse, 
violence and bullying, discrimination, and stigmatization, that might be especially useful for when 
schools re-open. In the context of the schools of the speakers, having children with access  to  
technology  alone does  not guarantee learning, it is also necessary to have basic digital skills to know 
how to use the technology, And here again there is a divide between advantaged and  disadvantaged  
households: parents  who are more confident  of their own digital skills are more likely to encourage 
their children’s and are more able to guide the digital activity of their children, creating a safer 
environment and better supporting learning. Access to digital tools during confinement made it 
possible to mitigate some of the effects of the crisis as they provide resources for children, parents, 
teachers and caregivers to continue schooling and, as such, continue to learn – but equally significant 
was the role that digital tools and the internet have played in maintaining “recreational activities as well 
as psychological and social support from outside. They facilitate social interactions among children 
and contribute to their digital savviness more generally” [16].  

The narratives shared in May and the educational reality they reconstructed were later confirmed by 
the OECD reports (2020, 2021). As OCDE highlights [17] ensuring the continuity of the academic 
learning of students and supporting education of disadvantaged students were the two main concerns 
of 36 countries. Other focus points were to ensure distribution of food to students and their well-being, 
to support education of students with special needs, address emotional needs of students, support 
students whose parents have limited command of the language of instruction, ensure social 
development of students and to support students at risk of violence at home.  During school closures, 
children with disabilities are more likely to miss out on their education. For instance, the suitability of 
“remote learning depends on children’s individual needs and schools’ ability to provide tailored tuition. 
In general, learning loss during school breaks can be higher for children with disabilities. For children 
with higher needs, disruption to schooling and respite care placements have the potential to push 
some families into crisis. Moreover, the presence of a sibling with a disability in the home will 
compromise parents’ abilities to meet the new demands of home schooling for other children and to 
manage family stress” [16] 

 
4 https://www.dge.mec.pt/sites/default/files/cri_vai_a_casa.pdf 
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The questions and comments from the auditorium highlighted the efforts and quality of the work done 
not only in the schools of the speakers but in their respective schools, focusing on the priorities, 
measures, and actions for maintaining the learning gains, the student's commitment to the school and 
the role that all partners played throughout the confinement period – never forgetting that they were 
difficult times, with various barriers and obstacles that everyone had to overcome. Even so, optimism, 
hope and a focus on solutions are well-known to all members of the educational communities. 

4 CONCLUSIONS 
According to UNESCO, at the height of the pandemic, schools, universities, and other learning 
institutions were closed in more than 190 countries, disrupting the education of 1.6 billion students with 
hundreds of millions of children and youth unable to continue their learning. Much of the practical 
training for skills development was interrupted. [18] This increase can transform and deepen the 
“educational gap” and widen inequalities between children, as the poorest children are least likely to 
have a quiet place in their home to concentrate on their studies and/ or have the tools to access on-
line education. The effect of this “education gap” may belong-lasting; if appropriate action is not taken, 
the legacy of COVID-19’s will be an even wider gap between advantaged and disadvantaged children. 
[16] Social justice is about ensuring that the personal and social circumstances are not an obstacle to 
reach the potential of each. So, how will schools continue to adjust in the future? Because future is 
now. And all the students have returned to school and school has taken off at the normal speed, with 
regular class sizes, regular class loads. How was it possible to return the way that we were before we 
left? We cannot come back the way we were before - that system was broken. We cannot come back 
the way we were before. Communities are a fundamental resource for life at school, as they are a 
repository of additional experience, knowledge and capacity for action. Strengthening ties with groups 
of parents or community structures to support families, young people and children will increasingly be 
a need to address the many issues that COVID19 has generated and will continue to generate 
particularly for vulnerable, marginalized or isolated young people. 

OECD Special Survey [19] reveals that many countries have made great efforts to mitigate the impact 
for students, families, and educators; that implied choosing to give priority to students from the most 
marginalized groups. To better enhance the school organization, imposing social distance, it was 
young children and students from disadvantaged backgrounds to learn who returned to school earlier. 
And emotional, mental, and physical integrity of every student, should be the top priority and primary 
concern for all members of the school community. Living the school through the changes and 
challenges that come with COVID19 and after COVID19 will require school leaders to put the health 
and well-being of people, particularly students, first. On the re-opening, is urgent to addresses 
students’ learning, social and emotional needs – because this is a time of crises. School closures 
related to the Covid19 pandemic, both in 2020 and now in 2021, mean that students from diverse 
backgrounds who are more at risk of increased vulnerability are less likely to receive the support and 
extra services they need, and the gap between students that experience additional barriers and that 
do not might widen – that is why EMAEI has such an crucial role and all its members – between and 
outside school walls – are called to ensure that students' sense of belonging, their self-esteem and 
involvement in learning, are maintained as key to the process of inclusion in education.  

The impact of Covid19 could have been worse and generated greater vulnerabilities had it not been 
for the action of EMAEIs and the increase in digitization - a process for which local action by 
communities was decisive. There is an urgent need to continue supporting teachers to adapt to the 
challenges remote and hybrid education. This effort is visible in Portugal through the Digital Transition 
Plan (already underway) that brings together direct measures of technical and material support and of 
continuous training for teachers of all levels of education. Because learning and teaching is about the 
connections that are established, schools will increasingly need their technologically experienced and 
well-informed teachers. The pandemic has created an opportunity for the creation and diffusion of 
technological solutions to contemporary problems. It will be crucial to maintain the discernment of 
technology and digital products to be used with students alongside care to balance technology and 
pedagogy [20]. Pedagogy is the key to effective learning and, although technology plays a facilitating 
role, it is the human dimension of school that makes the difference. 
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Abstract 
In the context of the creation of conditions that favour the learning success and the students’ 
development, the “specific mentoring” or “self-regulatory” mentoring, are structured as a programme 
proposed by the Portuguese Ministry of Education to be applied to students between the fifth and ninth 
grades with two or more retentions [1]. In this alignment, the study we now present consists of an 
analysis of the reality boosted and developed in three middle-schools in the Oporto region (Portugal), in 
order to better understand the effects of this programme in/for the educational success of the tutored 
students. With this purpose, we proceeded to the conceptual and theoretical clarification, using the 
theoretical, normative and conceptual referential associated with the learning self-regulation. 

At the methodological level, we carried out an research strategy of qualitative nature, in the form of a 
“case study” and, therefore, inscribed in the logic of studying the particular, specific and unique [2], trying 
to understand the pedagogical advantages of the programme and its practical effects in the learning 
success of the tutored students. 

The data gathered and analysed using the techniques of collection, production and interpretation of 
results (e.g. document analysis, questionnaire, interview, focus group and free observation), allowed us 
to deduct the alignment and pedagogical validity of the programme to promote school success. In fact, 
the studies in general and ours in particular, concerning the tutoring programme in a school environment 
relate the high quality and prolonged relationship with improvements on a personal, academic and 
behavioural level [3; 4; 5; 6], being the learning gains more evident in students at risk. 

Keywords: Tutoring, specific tutoring, self-regulation, learning and educational success. 

1 INTRODUCTION  
This paper aims to present the results of a study about the influence of tutoring programs in the 
promotion of academic success developed in the scope of an intervention promoted by the Portuguese 
Ministry of Education, denominated National Program of Academic Success Promotion [7]. This 
programme is to be applied to students between the fifth and ninth grades with two or more retentions 
in their education path. 

This is a self-regulatory tutoring program, also designated as “Specific Tutoring”, targeting the students’ 
autonomisation in their learning process [1]). This option emerges in the context of the enlargement of 
the mandatory education, aiming at the promotion of the apprenticeships and the development of 
students’ personal and social competencies [8] through the self-regulatory tutoring support, with the 
purpose of promoting the students’ autonomisation in their activities related with the study activities and 
their adequate integration in the school community through the construction of a project of personal and 
professional development. 

According to the literature analysis we understand that there are many studies that attribute to tutoring 
programs the influence in the self-regulation of the students’ learning process [4; 9; 10; 6; 11; 12; 13; 
14] The self-regulation of apprenticeship is associated with the student’s participation in their learning 
process associated with the educational environment in the metacognitive, motivational and behavioural 
aspects [15; 16] and refers to the capacity of mobilization of internal and external resources through 
psychological processes in different stages: anticipation and preparation (determined by perceptions 
that the individual has of his/hers capacities and the possible results); execution and control (determined 
by one’s ability to position his/herself to the task, making adjustments according to its purposes); self-
reflection and self-reaction [17]. In this sense, it is essential to learn strategies that enable the students 
to control the learning process [18; 19]. 
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Self-regulation requires the student’s agency in the way he/she responds to the situation, evaluates the 
solicitations, mobilizes resources – internal and external – in the materialization of the task and interprets 
the outcome according with the expected results [19]. Regarding self-regulatory tutoring, according to 
Rosário [20], two types are identified: 

1 Assistance – centred in overcoming social and academic needs; 
2 Promotional – centred in training and agency of the student towards the conduction of their own 

path. In this category the student is helped to understand problems that affect him/her, acting 
according to them in order to solve them, activating in an articulated manner motivation and 
competencies. 

To sum up, self-regulatory tutoring requires the student’s agency in the change process through goal 
definition; process monitorization and implementation of self-regulation and self-control regulation 
strategies. 

2 METHODOLOGY 

To better understand the influence of self-regulatory tutoring plans in the promotion of academic 
success, we developed a study in three schools with contrasting contexts in their demographic insertion 
(that will be referred as A, B and C). These schools situated in the Oporto area of northern Portugal 
integrated in their educational project a Tutorial Support Program taking place in the school year of 
2017/2018 (implementation period of this study). 

The research standard procedures were granted, namely the authorization by the involved entities; 
authorization for access to relevant documentation about the program; informed consent for the 
development of the study – schools; parents (the students were underage); and tutoring teachers. 

Assuming as the research question “in what way do the tutoring plans influence the students’ academic 
success?” the methodological options mobilized for the execution of the study consisted of a qualitative 
approach [21] through a case study. The option for the case study is related to its potential for 
understanding specific phenomena in a real context without generalization pretensions, in line with 
Stake statement, “the goal of the case study isn’t to represent the world, but to represent the case” [22]. 
In this perspective, the justification for the case study is linked with the understanding of the “why” and 
the “how” [2] of the efficacy of the self-regulatory tutoring program and the results it promotes. It is an 
exploratory and descriptive study, aiming to identify, characterize, interpret, and assess effects in/for the 
students’ academic success through the implementation of self-regulatory tutoring programs.  

Concerning the data collection, we systematically mobilized methodological techniques that articulate 
and complement each other, in line with the holistic character of the case study [2], thus allowing a vision 
as wide as possible through the methodological triangulation illustrated in the figure 1. 

 
Figure 1: Integration of the techniques. 

The confluence of these methodological options allowed us to understand three structural dimensions 
to respond to the purposes that guided the execution of the research, namely, a) the characterization of 
the program functioning in the field; the perception of the concerned players about their functioning; and 
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c) the results related to the academic success of the participating students. These dimensions will be 
mobilized in the organisation of the results’ presentation. 

Therefore, in the analysis of the program’s functioning, after a brief characterization of the social and 
demographic context of each of the three contexts, we proceeded to the description of their functioning 
through a documental analysis (educational project; reports; internal regulations; plan of strategic action; 
improvement plan), free observation of the functioning of the program in the field (the activity was 
promoted by the investigator’s involvement in one of the participating institutions, through her activity as 
a teacher); and interviews with the involved tutoring teachers. 

Following this activity, we proceeded to the analysis of the students’ and tutoring teachers’ perception 
of the structure and functioning of the program. For its realization, we used a set of techniques, namely: 
inquiry (students in tutoring process); semi-structured interviews (students and tutoring teachers 
involved in the tutoring program); focus groups (students and tutoring teachers) with the goal of 
articulating and validating the set of gathered data through the different methodological approaches. 
The analysed documents and the discourse of the participants in the interviews and focus groups were 
subject to content analysis using the NVIVO program (version 12), aiming to organise and categorise 
the information collected and thus infer the meaning underlying the message. This process of analysis 
involved successive adjustments to enable the creation of a logical set of relevant categories for the 
coding of the analysed information [23]. In the execution of this activity there was a set of participants, 
that we will describe: 

• 42 students (out of the 99 in tutoring process in the three contexts), from which, 15 belonged to 
context A; 16 to context B; and 11 to context C. 

• 18 tutoring teachers, (out of the 39 identifies in the three contexts), 6 for each context. 

The circumscription of the academic results of the students involved in the tutoring processes was 
obtained through the documental analysis (academic results scores and evaluation meeting reports from 
the 2017/2018 school year in which the study took place). 

3 RESULTS 
As it was mentioned before, we structured the results presentation beginning with a characterization of 
the program’s functioning on the field (3.1); followed by the characterization of the concerned actors’ 
perception of its functioning (3.2); presenting the results regarding the educational success of the 
students involved (3.3); and concluding with the integration of the obtained results that support the 
proposal of a holistic model for the functioning of mentoring programs (3.4). 

3.1 Characterization of the Program’s Functioning on the Field 
Before the description of the content and functioning of the program, we will begin by presenting a brief 
social and demographic characterization of each one of the three contexts. 

3.1.1 Characterization of the Contexts  
Context A is made up by 5 education and teaching establishments, from pre-school to high school 
including education and training courses and professional courses. It has a specialized support unit for 
the education of multiple disabilities and congenital deafness and blindness. 

Inserted in an economic zone of services and commerce, this context is characterised by a medium 
level of socio-economic status. In the 2017/2018 school year, it served a population of 1938 students. 
From those students, 50 children in pre-school education and 201 pupils in the 1st cycle were supported 
by the City Council of the respective municipality. In the other teaching levels, 471 students were 
supported by the school’s social services, namely: 274 students with highest level of support; 151 with 
medium level; and 46 with minimum level. The teaching staff was constituted by 188 teachers with the 
support of 4 psychologists, 1 social worker and 1 speech therapist. 

Context B is made up by 6 education and teaching establishments, from pre-school to middle school. 
It has a centre for learning support for students with autism disorder and specialized support for the 
education of multi disabled students. It is located in an area of strong entrepreneurial dynamic and 
services. This context is characterised by a social and economic medium/high level status. The student 
population in the 2017/2018 school year was 2396. From those students, the city hall offered support to 
317 children in pre-school and to 1028 students in primary school. In the remaining teaching levels 390 
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students received support from the school’s social services, namely: 241 students with highest level; 
124 with medium level and 25 with minimum level. The teaching staff was constituted by 229 teachers 
with the support of 1 psychologist. 

Context C is made up by 11 education and teaching establishments, from pre-school to high school 
including education and training courses; alternative curricular paths; and professional courses. It takes 
part on the program “Educational Territories of Priority Intervention” and a Pluriannual Improvement 
Plan focused on fighting absenteeism; indiscipline and school dropout; and promotion of academic 
success. It is in an agriculture area that has had an economical growth due to a greater dynamism in 
the industry and business. The institution had 1984 students in the 2017/2018 school year. The city hall 
offered support to 276 children in pre-school and 884 students in primary school. In the remaining 
teaching levels, the school’s social services offered support to 824 students, namely: 566 with highest 
level; and 304 with medium level. The teaching staff was constituted by 222 teachers with the support 
of 1 psychologist and 1 social worker. 

3.1.2 Description of the Program’s Functioning  
In the three schools studied we found that the mentoring programs have different forms regarding the 
structuring of the sessions – individual or in group – and its duration – 4 hours; 50 minutes; and 45 
minutes, having in common the number of sessions – once a week. Contrary to the guidelines defined 
by the Ministry and supported by the scientific literature, there were no joint activities for students and 
tutoring teachers, which could be related to a low appreciation of the program given the strategic options 
of the schools, that apparently circumscribe their action bureaucratically, essentially guaranteeing that 
they do not default. 

Indeed, the studies about this topic state the importance of moments of tutor/tutored interaction, 
combining individual and group sessions as relevant for the students’ success in the different domains 
[24; 10; 6]. The adequate operationalization of the tutoring program, according to DuBois et al.,[4] has 
to take into account in its structurization the context and the characteristics of the intervenient – tutors 
and tutored; the adequate communication about the functioning and the roles to play by the intervenient; 
structurization of the activities for tutors and tutored; sessions distribution through the week; involvement 
of parents; and the permanent monitorization od the program’s execution. 

3.2 Characterization of the Perception of the Involved Actors About the 
Program’s Functioning 

The auscultation of the perceptions of the participants about the effective functioning of the program on 
the field constitutes an important contribution to its comprehension, confronting the adequacy of it 
content and functioning according to the underlining purpose and conceptual rational and, in this way, 
enabling eventual suggestions for its functioning. 

The analysis of the self-regulatory tutoring plans, according to the mentioned methodological approach, 
allowed us to identify that the program was perceived by the students as an opportunity of support on a 
personal and academic level, recognising its influence in the learning self-regulation. However, they 
emphasize their low involvement in the program’s functioning, namely in their decision on the selection 
process of entering the program (which goes against the dominant action that makes the students’ 
integration on the program dependant of the parents’ consent). They pointed out lack of knowledge 
about the finalities and functioning of the program and the overload from accumulation with the other 
school activities with effects in the extension of their stay at school. Given the program’s potentialities 
for personal development, they suggest the inclusion of all the students, disregarding their academic 
(in)success. 

According with the mobilized methodology to analyse the tutoring teachers’ discourse, they recognise 
the influence of tutoring plans in the academic performance of the students via the self-regulation of 
their apprenticeships that come from que established relationship quality with the tutored. They consider 
that the tutored come mainly from difunctional social contexts, present low self-esteem and behavioural 
problems. These characteristics, associated with the fact that the Ministry of Education, without 
considering other criteria, determines that students with repeated failure have compulsory inclusion in 
the tutoring programme, enhance the low reputation of the measure, with effects on the stigmatization 
of this measure and the students involved in it. Consequently, they stress the importance of extending 
the programme to all students and its adjustment to the singularities of the trajectories of integral 
development of each young student. They also highlight some dimensions related to the performance 
of their duties, specifically those arising from the difficulty in accessing resources and information 
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relevant to the performance of their activity, as well as the difficulties in reconfiguring school paths when 
the students are not adapted to the curricular structure in use. Overall, they give a positive assessment 
of their work, but also mention some discouragement arising from situations in which, for no apparent 
reason, students drop out of the programme or when the results are not perceptible in the short term. 

In that sense, it seems possible to infer that the purpose of tutoring programs, as a measure of success 
promotion, does not fully fulfil the goal due to the difficulty to guarantee the equifinality and 
personalization of the students’ development trajectories [25] This limitation is enhanced by the 
stigmatization that comes from the measure’s prescription to the specific group of students marked by 
lack of academic success, negatively increasing the differences, which may explain its low 
attractiveness, visible by difference between the number of students that are proposed each year to 
benefit from the measure and the number of students that accept and/or stay in the program. 

3.3 Results Related with Academic Success of the Involved Students 
Following the referred methodological approach for the identification of the students’ academic success 
in tutoring processes, we present a table that resumes the obtained results of the tutored students in 
the three studied contexts. 

 
Figure 2: Educational success of students in the three contexts (Approved/Non- Approved). 

From the analysis of the table of studied contexts, it can be seen that the number of students who pass 
and/or advance from one year to another is higher than the number of students who do not pass and/or 
do not advance from one year to another. 

The participating students in the enquiry and in the interview, associate tutoring with study support and 
with the academic success promotion, assigning it influence in their study organization and in the 
preparation for the evaluation moments with effects in their motivation, self-regulation of the 
apprenticeships and valorisation of the school’s role in the educational process. 

For the tutoring teachers, the influence of tutoring in the students’ results is perceived as moderately 
influent at an academic level and, in some cases, in the self-regulation of the apprenticeships, strictly 
determined by the planification and functioning of the program. In the group discussion the tutors pointed 
out that the perceptions differential about the effect of tutoring between students and tutors might come 
from a more reductionist vision by the students, very attached to academic success, underlining the 
effects of the established relationship between the tutor ant the other teachers in the students’ results. 
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They suggest the sessions distribution through the week; the schedule flexibilization according with the 
cases; and a bigger integration of the measures for promotion of the tutored success. 

The results related to the academic success shown by students in the three studied contexts, conform 
to the literature in this domain, which establishes positive and sustainable relationships between tutoring 
programs in a school context and improvements at a personal, academic and behaviour level (3; 4; 5; 
6], particularly in risk situation students. 

3.4 Proposal of a Holistic Model for the Functioning of Tutoring Programs 
To promote the efficacy of the relationship between the tutoring plans in school context with the learning 
advantages and the tutored personal and professional development, we propose a set of suggestions 
that integrate the conclusions of the research done in the field. 

Even though the articulation of the tutoring program with the students’ results was verified, we noticed 
a discrepancy that we classified as “inclusive school paradoxes”, between the observed practices in the 
study and the underlying principles of the program, taking into account its purposes and the analysis of 
the literature in this domain. 

The model that we designated as “Tutoring in a Holistic Development Perspective” (figure 3), has an 
eclectic and systemic nature and is constituted by the following dimensions: i) theoretical referential; ii) 
purposes of the program; iii) functioning conditions; iv) structuring principles, that we will describe: 

Theoretical referential is structured around the self-regulation concepts; capacitation of the students 
in a systemic logic respecting their singularities; inclusion of each and every student. 

When it comes to purposes the model pretends to: 

• Guarantee the adequate functioning of the program through a systematization and uniformization 
of the program founded in a common base that guides the actions of the tutors and remaining 
involved actors; 

• Assure a tutoring approach of preventive nature, continuously made to all the students, mobilizing 
the different resources and existing actors in the school community in the early detection of 
eventual needs and specific necessities of support in their global development; 

• Promote the adequate development process of the students through the attribution of meaning to 
their apprenticeship processes, providing the flexibilization of pedagogical resources and the 
attractiveness of the students’ involvement in their apprenticeship processes and, consequently, 
in their academic success; 

• Enhance the mobilization of students aiming at the development of self-regulation and resilience 
competencies through methodologies of project work structuring of the students’ educational 
process 

About the functioning conditions, the following parameters appear to be determinant: 

• Valorisation of the program through its dissemination in the documents that regulate the options 
for the strategic functioning of the institution; 

• Mobilization of different actors of the community that in articulation with the tutoring teacher will 
contribute to the adequate functioning of the program: 

• Implementation of adequate processes related to the selection, training and monitoring of the 
tutoring teachers in their action with the students and other involved actors, and it is also 
considered important the clarification of responsibilities and expected functions; 

• Evaluation of the processes (formative type) and the effects (summative type) of the program 
according to the set goals. 

We identified as structuring principles for the program’s functioning the following dimensions: 

• Relationship tutor/tutored based on confidence and empathy; 

• Mobilization of different resources and players of the school community in the proximity monitoring 
and the creation of suitable conditions for the implementation of the measure; 

• Implementation of individual and/or group tutoring sessions aiming for the empowering and 
autonomisation of the tutored; 
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• Mobilisation of resources from the educational community aimed at meeting the specific needs of 
the students; 

• Involvement and mobilization of the family in the acceptance, valorisation and creation of 
conditions for the success of the tutoring program. 

 
Figure 3: Proposal of an ecological tutoring model in a holistic development perspective. 

4 CONCLUSIONS 
After carrying out the study it is possible to infer some ambiguity between what is recommended in the 
literature and in specialized studies on the functioning of mentoring programs and the way students and 
teacher tutors experience and perceive their results 

Regarding the program, the self-regulatory tutorial monitoring plan is perceived as bureaucratic, very 
focused on a small group of students with unsuccessful school trajectories, with effects on the negative 
valuation of the measure by those concerned, which to some extent seems to contradict the provisions 
of the Basic Law on the Education System [26] and recently in Law-decrees 54 and 55 of 2018 [ 27; 28], 
which advocate the principles of equality and inclusion.  

The necessity of ensuring the attractiveness and improvement of the functioning of tutoring plans 
according to their influence on the students’ academic success, in a school that is pretended to be 
effectively inclusive and multicultural and assures the equality of opportunities to all students, we present 
a set of suggestions that recommend: 

• Changing the stigma of the measure due to the negative connotation associated to institutions of 
the justice sector that intervene in the scope of young people's family and criminal dysfunctions; 

• The anchoring of the program in the strategic action of the school, and of the class, with an 
increase in the program's value and the consequent involvement of the community in its 
implementation; 

• The creation of conditions and availability for the allocation of more resources to ensure the 
viability and success of the programme; 

• The establishment of multidisciplinary teams that allow, in an articulated and collaborative way, 
the implementation of self-regulatory tutorial plans adjusted to the singularity of the cases; 

• The involvement of students, teachers and parents, in the tutoring process, clarifying the aims 
and functioning of the programme, increasing its valorisation and meaning;  
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• The careful and systematic evaluation of the students to be integrated in the programme that 
contemplates the diversity and flexibility of resources and intervention duration, adjustable to the 
particularities of each case; 

• The selection of tutor teachers according to their motivation and personal characteristics in line 
with the programme's objectives; 

• The continuous and supervised training of tutors foreseeing moments of interaction to discuss 
cases, in a contextual training perspective. 

• The planning and structuring of joint sessions between students and teachers tutors engaged in 
the programme, foreseeing the combination of individual and group sessions;  

• The integrated planning of measures to promote the students' success avoiding overload with 
effects on the attractiveness and valorisation of the measures that will make more sense if 
integrated in projects; 

• Continuous evaluation of the process and the results of self-regulatory tutorial plans, with the 
participation of those involved, in the different dimensions of student development. 
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EXPLORING A NEW COMMUNICATION MODEL: OVERCOMING 
BABY BOOMER ONLINE TECHNOLOGY BARRIERS 
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Black Hills State University (UNITED STATES) 

Abstract 
For aging adults, productive interaction with digital technologies can diminish with age and accelerate 
through retirement. Though seniors increasingly rely on digital access for routine transactions, especially 
in the areas of health care, banking, and travel, separation from workforce rigors can reduce the intensity 
of online engagement and shrink exposure to new platforms. Worrisomely for marginal users, the 
proliferation of technology can add learning barriers due to the pace of electronic development. 
Individuals who do not frequently use technology have less opportunity to practice for competency and 
retention. New platforms regularly emerge and dominate. Older individuals can rapidly lose digital 
fluency and flexibility. One can quickly become dated. 

This project takes an entry look at the challenges facing seniors who lack status as digital natives. Two faculty 
members from two colleges, with the help of student research assistants from three different majors, 
conducted communications research regarding the effects of digital technology use among categories of 
Baby Boomers. The foundation for this inquiry originated from an ongoing service project conducted by the 
Black Hills State University Enactus business competition team. Members periodically stage Tech for 
Retirees workshops to assist older citizens with technology challenges. Research team members who are 
also Enactus team members gathered data via both online surveys and face-to-face interviews. The data set 
is limited with 38 participants yet remains a relevant addition to queries about the impact of digital technology. 
The traditional communication models, such as the one originated by Harold Laswell in 1948 and augmented 
by Wilber Schramm in the 1950s, sets a linear process of information flow with the later addition of a simple 
feedback loop. This study approaches the question: Has technology altered these traditional communication 
models as they apply to Baby Boomers? Project outcomes to date show that Baby Boomers have modified 
their communication outlook in such a way that they are recasting well-known communication formulas. 

The Tech for Retirees workshops had filled with attendees until the confounding COVID-19 disruption 
to the study, which reduced the data pool access yet confirmed the morphing nature of traditional 
communication models. With the pandemic a factor, the usual in-person workshops had to be staged 
via telephone and Zoom. These delivery challenges served to confirm the potential isolation for seniors 
operating outside the digital mainstream. Participant comments reveal that perceptions of competency 
can erode as new devices demand adjusted skills. Apprehension about steep learning curves can 
become barriers that discourage engagement. 

This study has illuminated adjustments that might be made in the traditional communication models to 
reach and assist more seniors as they seek mastery within digital communication. 

Keywords: social media, communication models, online technology barriers, Baby Boomer digital challenges. 

1 INTRODUCTION  
The traditional communication model dates to 1948 when Harold Laswell gave form to his views about 
how messages flow through various channels [1]. 

 
Figure 1. Laswell Communication Model 
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Though communication theorists in the years after Laswell criticized the design for how it omitted 
feedback and ignored potential noise and barriers [2], the model set a foundation for analysis, 
particularly of political communication, and re-emphasized the linear communication first defined by 
Aristotle [1].   

After Laswell, others offered adjusted models.  In 1954, Wilber Schramm worked with C.E. Osgood and 
introduced the elements of message coding and decoding within channels.  The elements helped 
acknowledge the potential for error and misinterpretation within communication [3].  Yet the linearity, the 
basic sending and returning of communication remained. 

 
Figure 2. Osgood-Schramm Communication Model 

1.1 Choice of Focus 
Since the 1990s with the emergence and then steady growth of the worldwide web, technology analysts 
have eagerly studied and tracked user engagement.  Internet enthusiasts understandably presumed 
that user performance would gain in competency with greater use and more widespread availability. 
Guided by the media richness theory, worldwide web proponents held the view that expanding 
information would change and expand understanding.  A pertinent study in 1998 tested the validity of 
the media richness theory using both computer-mediated and video communication. The outcome 
provided what we can now see as prognostic clues that media richness can also create challenges.  
Whereas the researchers anticipated that media richness might “improve decision quality, decision time, 
consensus change, or communication satisfaction,” subjects unevenly perceived the richness of both 
cues and feedback, which actually led the participants to make slower decisions [4]. We cannot presume 
that media richness will necessarily improve performance for all sets of users.  

The unpredictable engagement and application abilities of these early web users remains a familiar 
challenge more than two decades later.  Confounding the study of technology adaptation is the continual 
modification of the technology itself.  Building user skills is complicated by the reality that the needed 
skill set continually changes.  Users who have grown up with technology more readily anticipate their 
need to adapt. Contrastingly, users lacking a technology foundation can find problematic the continuous 
and rapid technology advancement. Quality of life can sometimes fall short of a hoped-for reality.  
Despite the many benefits technology access brings, digital advancements do not “solve the challenges 
of an ageing society” and bring their own risks, for example, in the form of unexpected social relations 
and unforeseen emotions toward technology. The gathered essays from editors Dominguez-Rue and 
Nierling shift the focus away from technologies that tend to homogenize the elderly and bring greater 
attention to the human aspects involved in co-constructing the role of technology and “ageing” [5]. 

These human aspects, involved when the elderly engage with digital technology, became the locus of 
this study, which asks how Baby Boomers, grounded by these classic communication models, are 
experiencing communication in the digital age. Might Baby Boomer engagement with digital technology 
point us to offer a specific communication model that speaks to their experience? 
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2 METHODOLOGY 
Conveniently the researchers had access to an ongoing program in which older citizens regularly seek 
to improve and polish their skills accessing technology. 

2.1 Research Staging 
The staging of the research depended upon the successful engagement between senior citizens and 
the Black Hills State University (BHSU) Enactus team.  For nine years the team had organized fall and 
spring workshops to assist Baby Boomers with technology use and adaptation. The sessions were 
staged in the campus computer lab and brought senior citizens to campus for two hours of individual 
help.  In the early years of the workshops, the team quickly learned to keep enrollment low during the 
help sessions.  The initial plan to provide group coaching soon needed reformulation to provide more 
personal assistance.  Both team members and attendees preferred one-on-one help.  Also, the 
workshop space quickly became too noisy for attendees to hear when group size exceeded 10 or 12 
attendees.  In the recent years of this nine-year stretch, the team expanded workshop availability by 
hosting additional sessions off campus at the public library in Lead, SD, at a retirement facility in 
Spearfish, SD, and in a church fellowship hall in Sturgis, SD.  

Thus, based on the successful history of the Enactus team Tech for Retirees workshops, the Baby 
Boomer research project appeared to have a well-established pool of participants for the planned study. 
The research plan was simply to plug into the on-going success of the Enactus team’s long-standing 
community service project.  The study about how seniors may be adapting traditional communication 
models seemed straight-forward to implement. 

2.2 Research Questions 
The research questions were straight-forward and short to serve the population and setting, with greater 
emphasis planned for the qualitative components. Initially a one-sheet questionnaire was prepared to 
share with workshop participants when they completed their individual tutorials with Enactus team 
members.  All responses were made anonymously. As will be explained ahead under 2.4 Research 
Challenges, this original paper questionnaire of yes/no questions became an online Qualtrics survey 
with yes/no gradations when COVID-19 restrictions removed the researchers’ ability to meet subjects in 
person. 

2.2.1 Paper Questionnaire and Qualtrics Online Survey 
Age: circle the appropriate        40-50      50-65      65-over 

How do you identify?      male      female     other 

1 Do you use technologies such as cellphones and social media to communicate with family and 
friends? Definitely yes / Probably yes / Might or might not / Probably no / Definitely no 

2 Do you use technologies for any personal aids? Such examples may include hearing aids, social 
security access, medical access, banking, purchasing, bill paying, or vacation planning? Definitely 
yes / Probably yes / Might or might not / Probably no / Definitely no 

3 Based upon the prior two questions and the examples mentioned there, please list some of your 
regular instances for which you use communication technologies. 

4 Has the use of technology affected the way you communicate now as compared to how you 
communicated without technology? Definitely yes / Probably yes / Might or might not / Probably 
no / Definitely no 

5 If you responded “Definitely yes” or “Probably yes” to question 4, please briefly explain how you 
communicate differently now.  Please give an example if you have one.  If you responded 
negatively, skip this question. 

6 If you responded “Might or might not,” “Probably no,” or “Definitely no” to question 4, please briefly 
explain your reasoning. Otherwise, skip this question. 

2.2.2 Recorded and Transcribed Interview Questions 
1 Explain the steps you take now as compared to the steps you took before you used technology. 
2 How do you feel about this? 
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The above second interview question was specifically designed to tease out a multiplicity of responses 
that might help de-homogenize perceptions of how older citizens engage with technology while attending 
to the more human aspects involved, as recommended in the collected works edited by  Dominguez-
Rue and Nierling [5]. 

2.3 Research Challenges 
The research team joined Enactus members for two successful workshops in early 2020, with six 
participants at the first session and four participants at the second session.  

However, the onset of the coronavirus pandemic significantly impacted the remaining plans for the 
research project roll-out. The research team struggled to meet with the study’s target population. 
Scheduled Tech for Retirees workshops in March 2020 were postponed to April, then May, and finally 
cancelled.   When university classes shifted from on-campus delivery to Zoom delivery due to COVID-
19, Enactus team members found themselves becoming proficient users of the Zoom platform.  By fall 
2020, team members had to rethink the Tech for Retirees workshop format because the team could no 
longer invite senior citizens on campus to offer technology help, nor could the team travel to meet seniors 
off campus. Given the value Zoom had gained in education delivery across the country, team members 
decided to offer Zoom assistance to seniors, after applying for an IRB adjustment with update. The team 
promoted a Zoom workshop for Baby Boomers, planning to reach participants first by phone for 
instruction and then offering follow up meetings via Zoom to practice.  The initial workshop with this 
revised structure, held in October 2022, attracted eight participants.   

Also, during fall 2020, the research team moved the availability of the research questions from an in-
person distribution of questions during workshops to availability of the research questions online via 
Qualtrics.  As a follow up to the phone assistance workshop in October, attendees were sent the 
Qualtrics link so they could anonymously answer the research questions. Additionally, to increase the 
participant numbers for the Baby Boomer study, the research team reached out to a local senior 
organizer who maintains a private Facebook page addressing senior interests and issues.  The team 
secured her agreement to post the Qualtrics link on Facebook with an invitation from the student 
research assistants to participate.   

Thus, of the 38 participants using Qualtrics, 26 respondents represent the pool of retirees who regularly 
access the private Facebook page that shares senior issues. These 26 individuals did not participate in 
an Enactus technology workshop. 

Additionally, replies to the original paper questionnaires gathered from the two, in-person Enactus 
workshops, staged for 10 total participants and held in early 2020 prior to the pandemic, were added to 
the Qualtrics online survey results so that all responses were electronically grouped together for easier 
analysis. 

Both Enactus team members and the research team noticed an unpredicted dynamic--the diminished 
interest by seniors in workshop engagement. The absence of in-person help may be a significant 
factor.  We know seniors enjoyed visiting the college campus and meeting students face-to-face.  The 
substituted telephone contact and Zoom presence provided a less personal engagement.  In addition, 
the extended pandemic may have become an emotionally draining factor. 

An attempt to offer workshop assistance in November 2020 did not attract participants. A proposal to 
share the Qualtrics link with other senior groups did not gain traction from senior organizers at the 
Spearfish Senior Center where the director shared that members had pulled-back in their participation 
during the pandemic. 

Finally in February 2022, Enactus Team members did stage a successful Tech for Retires workshop 
with six seniors participating via phone and Zoom.  Each participant worked one-on-one with a student 
helper to solve technology questions and problems. Again, all participants received the Qualtrics link to 
record their responses to the research questions.  Only two chose to complete the survey.  These 
additions brought the Qualtrics total to 38. Since the IRB for the research study had been structured for 
anonymous responses, the Qualtrics option worked well as a substitute for unsigned paper 
questionnaires. However, the follow up in-person questions were harder to secure.   

Pre-pandemic, when meeting face-to-face with participants, most elderly wanted to assist and willingly 
agreed to provide verbal responses, in addition to the survey.  When the workshops shifted to Zoom 
and phone contact, the follow up invitation for verbal responses met with agreement from only one 
participant willing to reply to the Interview Questions via phone. 
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3 RESULTS 

3.1 Quantitative Research Findings 
Responses to the Qualtrics online survey appear in Table 1.  

Notably, the digital application that attracted the most users was the areas of banking and bill paying. 
While communication conducted within this highest use channel relies on a basic, undisrupted linear 
pattern, we cannot assume total linearity.  Users might divert for a chat for help or might send an email 
requesting customer service.  Urged by the banking industry to go online and save paper, 53% of the 
Baby Boomers in this study agreed. Regular and repeated usage by Boomers indicates that electronic 
access to accounts generates little friction for them.  Once the clicks and pathways are understood, 
habitual use replicates the same expected level of engagement, and the process becomes a familiar 
pattern. Disrupters become minimal for navigators using familiar sites.  

Table 1. Qualtrics online survey results 

 

Worth noting is the variety of uses respondents list about the technology they have available in their 
homes. Several uses, such as health and fitness, purchases, benefits, and employment, are elemental 
to conducting everyday life. Technology use among senior citizens plays a vital role, not only for 
convenience, but more so in providing information access. Constant updates to information technology 
systems used for these purposes demonstrate the eventual capable adaptability of senior citizens. 

3.2 Qualitative Research Findings 
As predicted, responses to the Interview Questions yielded greater insight into user challenges. Nine 
participants shared their comments, which reveal how perceived competency can erode as new devices 
demand adjusted skills. Apprehension about steep learning curves can discourage engagement and 
create barriers. 

3.2.1 Technology Is a Lesser Natural Interest 
The research team acknowledges that Baby Boomers who signed on for the Tech for Retirees 
workshops are, by their choice to ask for help, more likely to be technology-friendly than peers who 
declined the workshops.  Interview comments by these eager but unconfident individuals show that 
many automatically feel as if they cannot navigate their technology devices, either because they believe 
the effort is beyond their ability or they chide themselves for a lack of patience. Yet student volunteers 
working with these Boomers find that patience is not the hurdle. Most Boomers at workshops stay 
beyond the workshop completion time.  They persist until their questions are solved.  They display 
patience, at least when working side-by-side with a helper. Instead, student tutors recognize how their 
Boomer pupils simply do not feel as strongly about the value and importance of technology. Mastery is 
a goal for the Boomers, but not a must to be achieved in a designated timeframe. Not being digital-
natives, participants grew up without technology access and openly express their view that life holds 
many other important things. The Boomers’ easier dismissal about technology’s grasp contrasts 
markedly with the views held by the younger Enactus tutors who often spend hours a day becoming 
more and more comfortable with their technology. 
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3.2.2 Technology Raises Issues of Trust 

Boomer participants share their frustration with how the technological curve, despite their efforts at 
mastery, is always gaining pitch and length.  One never seems to achieve a commanding confidence. 
Technology companies continually refine their products and produce new tools.  Occasional users can 
easily feel that the opportunity for mastery is changing too fast. One never possesses the latest device 
because the next iteration has already been announced. Boomers voice disappointment that devices 
sometimes appear to be designed for obsolescence, particularly when technology companies announce 
the expiration of support systems for older products. The push to buy new and jettison the old offends 
thrift-minded Boomers, many of whom are on fixed incomes.  

3.2.3 Technology Is Growing in Complexity 
Whereas early digital phones offered quite straight-forward operation, with each iteration, most 
manufacturers have added complexity.  The ability to adapt must come faster and more often. For those 
unaccustomed to phones since youth, the learning challenge is stepper. Boomers find themselves less 
intuitive.  Complicating their access is the absence of owners’ manuals, which have often been moved 
online. Lacking introduction during youth, Boomers repeatedly voice frustration over not being “natural” 
users like the younger people around them. They feel overwhelmed and joke about the frequency with 
which they rely on a grandchild for help. 

3.2.4 Technology Users Must Be Vigilant about Scammers 

Baby Boomers readily share their worry that digital navigation might put them at risk with scammers. 
Clicks to load phone apps, in particular, raise concerns.  The many required adjustments, modifications, 
and personalizations on a smart phone produce greater worry. Reluctance to download options for fear 
of hacking and tracking can make the point of having a smart phone irrelevant to the Baby Boomer 
owner who purchases a device offering capabilities well beyond comfortable use. Study participants 
recall how they lived with normal, unsmart phones, and they remember how life worked perfectly fine 
that way. 

3.2.5 Technology Can Add to the Problems of Aging 

Reflecting back to the 1990s, when media richness was erroneously thought to be a state benefiting all 
technology users [4], this potential for overload actually producing despair is a higher risk outcome as 
Baby Boomers get older. One workshop participant, when sessions were in-person, was a member of 
a Sight and Hearing-Impaired Support Group.  The individual had challenges both seeing and hearing 
and came to the workshop for solutions to technology access problems. Knowledge about online content 
caused the participant to feel eager about gaining digital competency. Yet the very physical limitations 
he hoped to remedy were barriers to the access he sought and brought him and his wife stress rather 
than relief and direction. With text messages and social media dominating our communications 
channels, the challenge to text became a huge problem for this participant with compromised vision. A 
simple adjustment such as making font bigger solved part of the struggle for basic access. Setting up 
the phone to read the texts was another assistive step. The participant’s wife accompanied him to write 
down all tips and directives. Clearly the couple was eager to access the value of technology. They 
understood the connectivity they would miss without it. Yet the pathway to help was not evident to them, 
and they needed more time to process that help than they perceived was available to them. 

3.2.6 Technology Delivers Interruptions along with Assets 
A consistent challenge for Baby Boomers is the interruptive style of digital providers.  From pop-ups to 
advertisements, and invitations to notifications, older users often feel challenged to sort what content 
deserves attention. Boomers can easily feel sidetracked by options that distort their pleasure in having 
technological access.  

3.3 Confounding Factors 

3.3.1 Impact of COVID-19 on Participant Choices 
The unforeseen pandemic admittedly complicated both researcher plans and participant engagement. 
Early work on analyzing elderly responses to COVID-19 indicates a direct relationship between feelings 
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of loneliness and the inability to access and use technology. "Seniors who reported they are not tech-
savvy were 8.3 times more likely to lack companionship compared to those who reported they are tech-
savvy," according to a South Florida study [6]. Participants in the Tech for Retirees program did seem 
eager to avert loneliness with survey results clearly showing digital outreach to attain social interaction.  
However, heightened pandemic concerns, coupled with the added stress of both social and political 
uncertainty, appeared to impact workshop interest, which temporarily struck a low.  For the first time 
ever, in November 2020, the Enactus team did not stage a planned help session due to lack of 
participants.  

3.3.2 Risk of Increased Inequality 
A worrisome realty exists if older citizens lose ground in understanding and accessing digital resources.  
Particularly in the area of tele-health resources, seniors can enjoy exceptional benefit from competent 
and confident use of technology [7].  Efforts need to be made to rescue and extend comfortability for 
Baby Boomers needing digital encouragement. 

3.3.3 Traditional Communication Models Interfere as Default Choices 
The traditional communication models (see Figure 1. and Figure 2.) remain as the default expectation 
among older digital users. Might direct sharing of a tangled, disrupted model as an up-front expectation 
help non-digital natives anticipate the lack of clarity that they now find disruptive?  What if presumptions 
of noise and misdirection were exhibited as expected barriers that can be sorted and processed and 
then either delayed or diverted?   Would pitching former barriers as opportunities or as easily dismissed 
intrusions ease frustration? 

Time demands needed by Baby Boomers to gain digital confidence often bring apologies for lack of 
speed and regret for repeated trials.  How might we undersell pacing and value repetition as an expected 
standard?  Workplace use of digital assets permit younger users the latitude to gain confidence while 
salaried and in employee and student roles.  Boomers seem to put themselves into tighter expectations, 
comparing their lack of fluidity with younger users who, by contract, they perceive as having no 
challenges. What if that perception could be mitigated? 

4 CONCLUSIONS 
The outcome of this study leads researchers to propose a revised communication model for 
contemporary digital learners and particularly those who are older and not digital natives.  The model 
takes direction from the Frank Dance helical model offered in 1967 [8].  

 
Figure 3. Dance Communication Model 

The helix conveys the expanding nature of communication and demonstrates competency moving up 
the spiral and loss of competency moving down the spiral.  What the spiral does not share is the barriers 
of noise, interference, confusion caused by a multiplicity of channels, and generational distance and 
differences.  
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Figure 4. Baby Boomer Communication Model 

A revised model, expanding Dance’s spiral imagery, shows how interrupting side channels can misdirect 
a user into unproductive and distracting loss of focus. Such disruptions can be physically, mentally, or 
technologically generated. They cause users to feel vulnerable and sometimes incompetent, and they 
erode confidence and create barriers.  

The attraction of the revised model is how it acknowledges expected and seemingly chaotic turns within 
digital communication, while the core spiral yet holds. The intended communication can succeed.  
Practice reading interrupters, with the intent to glide by or through them, will eventually yield greater 
competency. Knowing the anticipated challenges up front and visualizing them as expected segments 
of the communication structure might help older navigators to experience less personal doubt and 
criticism.  A fresh model that addresses and almost celebrates the reality of interference should help 
digital users overcome barriers and view the communication journey as a welcome puzzle they can 
enjoyably solve. 
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DEVELOPING GIT LEARNING WEB APPLICATIONS CONSIDERING 
GITHUB FLOW 
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Osaka Electro-Communication University (JAPAN) 

Abstract 
Recently, the use of version control systems has become an indispensable part of software development. 
Among version control systems, Git is the most popular one in use today. However, Git has many 
functions and is difficult to operate. This difficulty makes it difficult for programming beginners to learn. 
On the other hand, there is a service called GitHub, which shares Git repositories on the Internet and is 
used for collaborative team development and open-source software development, and is used in various 
places. GitHub Flow, a development and operation method that utilizes GitHub's functions, exists and 
is highly adopted by multiple organizations. Therefore, it is necessary to learn the operation of Git and 
the development flow according to GitHub Flow before starting software development with numerous 
people. In this paper, we developed a web application for learning the basic operations of Git and GitHub 
Flow. The developed teaching material is in the form of a hands-on approach, and after learning it, 
students can experience development according to GitHub Flow. The developed materials were used 
in class and then evaluated by questionnaire. The results showed that the students found it easy to learn 
about collaborative development. 

Keywords: Git, GitHub Flow, e-learning. 

1 INTRODUCTION 
The use of version control systems has become an essential part of software development. Using a 
version control system, you can save the status of files as a history whenever you want. This difficulty 
makes it easy to restore a file to a previous state or to check the differences in changes. One of the 
most popular version control systems today is Git, a distributed version control system that allows you 
to duplicate your work on different computers. This feature makes collaborative development easy. 

GitHub [1], GitLab [2], and Bitbucket [3] are some of the web services that share Git repositories on the 
Internet and are used for collaborative team development and open-source software development. Of 
these, GitHub is the most popular. git-flow [4] and GitHub Flow [5] are two of the most popular methods 
for collaborative development. git-flow is a very complex method, and GitHub Flow is a flow that 
simplifies git-flow and makes effective use of GitHub's features. GitHub Flow is a flow that simplifies git-
flow and makes effective use of GitHub features.  

Currently, GitHub Flow or development operation methods based on GitHub Flow have often been used 
in companies and open-source projects. Since the adoption rate for collaborative development is high, 
we believe that engineers need to be able to handle GitHub Flow to some extent when collaborating. 
Git itself is difficult to operate, and you cannot have the experience to develop a program according to 
the GitHub Flow until you do collaborative development. Therefore, it is difficult to learn them. 

There is a teaching material called Git-it [6] that deals with GitHub Flow. However, the teaching material 
is only available as a standalone application, making it difficult for beginner engineers to try it out. 
Therefore, in this paper, we developed a web-based application that allows beginner engineers, 
including students, to learn basic Git operations and development methods using GitHub Flow. 

This application is designed to be used in the classroom to check the students' progress and understand 
the points where the students stumbled during the essential learning. We developed two web 
applications: tutorials on basic Git operations and the other for GitHub Flow. We conducted a 
questionnaire survey by using these two applications in actual classes. As a result of the questionnaire 
survey, more than half of the respondents found it easy to learn. 
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The structure of this paper is as follows. In section 2, we explain the contents of the developed teaching 
materials, and in section 3, the evaluation of the developed web system by questionnaire is described.  
Finally, section 4 provides a summary of this paper and future tasks. 

2 DEVELOPED TEACHING MATERIALS 

2.1 Objectives of the materials and target learners 
The materials we have developed are in a hands-on format. It is intended that learners be able to 
develop a program according to the GitHub Flow once they have gone through the material. It is 
designed for new people to Git development and who need to follow the GitHub Flow. We have 
developed two materials for this application. The first one is "Tutorial" to learn basic Git operations, and 
the second one is "GitHub flow" to learn GitHub flow. In addition, after completing each material, there 
are exercises. 

2.2 Tutorial 
The purpose of this material is for learners to learn basic Git operations while operating a terminal on 
the web. In the tutorial section, students learn seven topics: creating a repository, recording changes, 
branching and merging, redoing commits, undoing commits, undoing work, and pushing to GitHub. 

First, "Creating a Repository" deals with initializing a directory as a Git repository to put a group of files 
in that directory under Git's control. In "Record Changes," learners commit (record) changes to a file to 
Git with a message. In "Branching and Integration," learners will use the branching feature to branch the 
development flow. In "Branching and Integrating," learners use the branching feature to branch the 
development flow and the merge feature to integrate the branches. In "Redo Commits," learners modify 
the message attached to the previous commit or add files to the last commit. In "Undo," learners revert 
their work to the previous commit. Then, in "Push to GitHub," the learner pushes (sends) the local 
repository to GitHub. Finally, there is a confirmation test to review what you have done. The test is to 
see if you can create a repository, make three changes to a file, and then push it to GitHub. 

2.3 GitHub Flow 
The purpose of this material is to enable students to develop along with the GitHub Flow. In this material, 
learners will learn GitHub Flow by developing a to-do list that runs in a web browser. The course covers 
six topics: forking and cloning, connecting to the original repository, creating a branch, exercises, 
pushing a branch, and making a pull request. 

First, in "Fork and Clone," the learner forks an existing repository on GitHub to his account and clones 
it to the user's computer. In "Connect to the original repository," the learner sets up the user's repository 
to get the changes made in the forked repository. In "Create Branch," learners create a branch to work 
on and check out (move) their work to that branch. In the "Exercise," learners make the specified 
changes to the forked repository. In "Push Branch," learners push (send) the branch they modified in 
the exercise to GitHub. In "Create Pull Request," learners create a pull request to have the changes 
they made in the exercise reflected in the repository from which they forked. Finally, once the pull request 
is created, review it to see if the changes specified in the exercise have been made and provide feedback. 
After completing all the learning and exercises in the GitHub Flow section, the user's changes will be 
merged into the forked repository. 

3 QUESTIONNAIRE-BASED EVALUATION 
We used this system in a class and conducted a questionnaire on it. This system was used in the class 
"C++ Programming Application Exercise 2" at Osaka Electro-Communication University from 
September 17, 2019, to January 14, 2020. This system was used in the second, third, ninth, and tenth 
lectures of the class. In the second class, students learned using "Tutorial," and the third class was a 
confirmation test that covered the contents of "Tutorial." In the 9th class, students learned using "GitHub 
Flow." Then, a confirmation test was given in the tenth class. The number of students enrolled in the 
class was 38, and the average number of students attending each class was 23.8. 
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3.1 Tutorial 
A questionnaire on tutorials was conducted on the third class day, and 25 of the 38 students responded. 
The results of all eight items are shown in Tables 1 and 2. Questions 1, 2, and 7 in the table are two-
choice questions, and questions 3, 4, and 6 are multiple-choice questions. Questions 5 and 8 were rated 
on a 5-point scale, with 1 being the lowest rating and five being the highest. 

From the Q1 and Q2, we can see that less than 30% of the students had used Git or GitHub before 
taking the class. This is probably because there were no previous classes that dealt with Git. 

From the Q3, we can see that many students feel that the exercise of branching and the exercise of 
GitHub are laborious. Branching is a standard operation in Git development, and it is necessary to learn 
it. In addition, since branching itself is not a complex operation, adding illustrations to the teaching 
materials can increase the learners' level of understanding. In the exercise using GitHub, the explanation 
of the GitHub operation was given only in text, which was considered a stumbling block. We believe that 
explaining the operation while using screenshots of the web screen can reduce the number of stumbling 
blocks in operation. 

From the Q4, we can see that many students feel that the problem is that the system can be used only 
within the internal network of Osaka Electro-Communication University, rather than the function of the 
system itself. This is since the server providing the system is open only to the university's internal 
network, and we believe that this can be solved by opening it to the external network. 

From the Q5, we can see that most of the students felt that Git was easy to learn. We believe that this 
is because they could learn while actually operating Git with the hands-on teaching materials. However, 
some students felt that it was challenging to learn, so it is necessary to increase the number of 
illustrations in the teaching materials to make it easier to visualize each process. 

The result of Q6 shows that many students find it challenging to record changes three times. In the 
question "Create README.md and commit something three times," the explanation of the purpose of 
making changes was not enough, and the question was considered inappropriate for beginners. We 
believe that this was since the students could not read the intention of the question. As a result, it is 
thought that many students tried to commit three times without making any changes and were unable 
to do so. We believe that the number of correct answers to this task can be improved by making the 
question text more detailed. 

From the Q7, we can see that many students could not complete the test without looking at the material. 
This indicates that they cannot operate Git without looking at anything and need more practice. In 
addition, the students were able to solve the problems by looking at the material, indicating that they 
had a minimum understanding of Git. 

From the Q8, we can see that many students think that the confirmation test is relatively tricky. The 
contents of the confirmation test are the elementary contents of what is necessary for the development 
using Git and should be considered easy. The most likely reason for this is that there is not enough 
practice. 

The above results showed that it was easy to learn about Git with the developed system. In addition, we 
found that many students stumbled on the confirmation test. However, since the students were able to 
solve the problems by looking at the teaching materials, it is thought that they have a minimum 
understanding of the subject. Therefore, to reduce the number of students who stumble in the 
confirmation test, it is necessary to increase the amount of practice before tackling the confirmation test. 

Table 1. Results of the questionnaire in the Tutorial (1/2). 

Q1. Have you used Git before taking this class? 
Yes 7 
No 18 

Q2. Did you have a repository on GitHub before taking this class? 
Yes 5 
No 20 
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Q3. Where did you find it difficult? 
How to use the system 4 
Creating a repository 4 
Record of changes 6 
Branching and integration 10 
Redo commit 6 
Undoing a task 4 
Pushing to GitHub 10 
None in particular 4 
Others 1 

Q4. What were the trouble parts for you to learn? 
Access is limited to the university campus. 14 
Command operations in a terminal 6 
Understand the content of the task. 4 
Scoring feature 2 
None in particular 3 
Others 3 

Q5. How easy is it to learn Git with the proposed system? 
1 (Very bad) 2 
2 1 
3 8 
4 8 
5 (Very good) 6 

Table 2. Results of the questionnaire in the Tutorial (2/2). 

Q6. Which part of the confirmation test was difficult for you? 
Introducing Git 2 
Create a local repository 2 
Commit three times. 15 
Create a repository on GitHub. 2 
Add a remote repository 5 
Push the repository to GitHub 7 
None in particular 3 
Others 1 

Q7. Were you able to solve the confirmation test  
without looking at the material? 

Yes 5 
No 20 

Q8. Please indicate the difficulty level of the confirmation test. 
1 (Very difficult) 7 
2 5 
3 10 
4 3 
5 (Very easy) 0 
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3.2 GitHub Flow 
In the tenth class, we conducted a questionnaire on GitHub Flow, and 11 of the 16 students responded. 
The results of the questionnaire for all five items are shown in Table 3. Questions 1 and 2 in the table 
are questions that can be answered more than once. Questions 3 and 5 are on a 5-point scale, with one 
being the lowest and five being the highest. Question 4 is a two-choice question. 

From the Q1, we can see that many students did not find any part of the material difficult to understand. 
This may be since the material contains more illustrations than the Tutorial. It is also possible that the 
students had a better understanding of the contents of the tutorial version by the time they entered the 
GitHub Flow. 

From the Q2, we can see that some students had problems with each task. Most of the contents of this 
confirmation test are operations that are required for development using GitHub Flow. It is thought that 
this can be improved by making the content of the prior materials a little easier to understand. 

In Q3, most of the students gave a rating of 3 or lowered out of 5. This indicates that the difficulty level 
of the confirmation test is difficult for students. It is thought that the comprehension level can be improved 
by making the content of the teaching materials a little easier to understand. 

From the Q4, we can see that almost half of the students could not complete the test without looking at 
the material. On the other hand, some students were able to complete the test without looking at the 
material. The fact that students could solve the problem by looking at the material shows that they have 
a minimum understanding of GitHub Flow. 

From the Q5, we can see that many students felt it was easy to learn about collaborative development. 
This is thought to be due to the hands-on style of the material, which allowed the students to learn while 
operating it, and the increased number of illustrations compared to the Tutorial. 

From the above results, it was found that many students felt that the difficulty level of the confirmation 
test was high. However, it was easy to learn about collaborative development with the developed system. 

Table 3. Results of the questionnaire in the GitHub Flow. 

Q1. What parts of the material did you find difficult to understand? 
Top page (the page where the overview of the material is shown) 0 
Collaborative Development with GitHub 0 
Join an existing project using GitHub Flow. 0 
Exercise Assignment. 0 
Reflect changes in remote repositories to local repositories. 3 
None in particular 8 

Q2. What were some of the problems you encountered  
in going through the assessment? 

Folk and Clones 1 
Connect to the original repository 2 
Create a branch 2 
Start the Web Server 2 
Edit a Web Page 3 
Push the branch 2 
Create a pull request 2 
None in particular 4 

Q3. Show how easy it is to learn Git in the proposed system. 
1 (Very difficult) 2 
2 1 
3 8 
4 8 
5 (Very easy) 6 
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Q4. Were you able to solve the confirmation test without looking at the 
material? 

Yes 5 
No 6 

Q5. Show how easy it is to learn about collaborative development  
in the proposed system. 

1 (Very bad) 0 
2 1 
3 3 
4 3 
5 (Very good) 4 

4 CONCLUSIONS 
In this paper, we have developed a web application that allows teachers to monitor the learning status 
of basic Git operations and learn how to develop and operate GitHub Flow. This application contains 
two teaching materials: a tutorial for learning basic Git operations and a GitHub Flow for learning 
development and operation methods using GitHub Flow. We used this application in an actual lecture 
and conducted a questionnaire survey on the participants. As a result, we found that many students felt 
that this application was easy to learn Git because of its hands-on format. However, many students 
thought that the confirmation test was difficult. This may be due to the small number of exercises in the 
materials. In order to increase the level of understanding, we need to improve the content of the teaching 
materials and develop a system to automate the feedback in the GitHub Flow section. 
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DIDACTIC BASIC PRINCIPLES OF THE IMPLEMENTATION OF MIND 
MAPS IN TEACHING TO MONITOR AND ASSESS THE QUALITY OF 

STUDENTS' KNOWLEDGE 

S. Tsankov 
University of Ruse (BULGARIA) 

Abstract 
Control of knowledge methods of learners is a system of consecutive interrelated diagnostic activities 
between the teacher and students, providing feedback to the learning process – data on learning 
success, the educational process efficiency and the degree of knowledge and skills acquisition.  

This article considers the possibility of using electronic mind maps as a tool for quality control of 
knowledge. The proposed model includes a set of methods for assessing various aspects of the quality 
of training. 

Keywords: quality of knowledge, evaluation, comprehensive assessment, control methods, structural 
component, mind map. 

1 INTRODUCTION 
All teaching methods and all elements of the educational content constitute a quality knowledge system. 

The specific content of knowledge and activity methods plays a significant role in this process. The lack 
of methodological knowledge of the training content hinders the assimilation of this process - students 
fail to achieve theoretical knowledge embedded in a correct system or acquire insufficient knowledge 
during the training. The final test in a given discipline reveals the degree of formation of each 
characteristic of the knowledge quality or their combinations. 

In other words, the quality of knowledge is a complex quantitative and qualitative multidimensional 
characteristic, including a theoretical and practical component. This characteristic includes consistent 
insight into the integrated structure of knowledge of the objects of study and the interrelation of their 
elements. 

Modern didactics deploys different approaches to describe the quality of knowledge of students: 

• subject-content level - reproduction of individual aspects of the content of the training and the 
connections between its various components; 

• content-activity level - the results of the consolidation and updating of knowledge, their 
restructuring and application; 

• content-personal level - the results of the application of knowledge by students in independent 
educational and extracurricular activities, using the material of varying volume and content. 

In practice, the control of knowledge is necessary to obtain information about an object, which helps 
make a forecast for its behaviour and choose a method for subsequent impact. The choice of methods 
and tools matching a given practical task largely determine the effectiveness of the assessment. 

The control method is a system of consecutive interrelated diagnostic activities between the teacher 
and students, providing feedback to the learning process - data on learning success, the educational 
process efficiency and the degree of knowledge and skills acquisition [8]. Each method has a field of 
application, advantages and disadvantages and can be effective if applied correctly in a given situation. 
Each method can be implemented with the help of special tools - assessment tools (program and 
observation map, questionnaire, test). The array of assessment methods and tools is often called an 
assessment toolkit [5]. At present, there is no widely accepted unified classification of control methods. 

At the same time, it is possible to single out some essential characteristics of control methods and offer 
a classification. 
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2 METHODS FOR CONTROLLING STUDENTS' KNOWLEDGE 
The main requirements to the learning outcomes of a given discipline is an integrated system of 
knowledge about the characteristics of the objects studied and their behaviour. Knowledge and skills 
requirements are conceived as a description of the planned learning outcomes, which allows us to 
imagine what and how learners should learn, in which types of activities certain knowledge and skills 
should be manifested. The classification of methods and tools can be based on the evaluated properties 
and characteristics of the pedagogical objects: 

• Observation – a method which is aimed at socially significant areas of students' behaviour. It is 
organized and planned around selected indicators. Observation requires specific training of the 
observer. It can be both uncontrolled and controlled (data are recorded according to a detailed 
procedure). 

•  Discussion – a traditional research method to obtain information in the social sciences, based 
on the use of a set of questions proposed in a sequence determined by the subject of the study 
(the respondents' attitude to the topic, their mood, etc.). 

• Interview – a method representing a guided conversation of a professionally trained specialist 
with the interviewees; the order and the list of questions are prepared in advance 

• Content analysis – analysis of products from the activity, presented in the form of texts (essays, 
individual and group project outputs, problem solutions, laboratory tests results, etc.), presented 
in quantitative indicators with subsequent statistical processing. The analysis of the content is 
performed based on previously developed criteria. 

• Testing – a research method that allows identifying and measuring the students' level of 
knowledge, skills and competencies in a particular area of a discipline segment, abilities and other 
personality traits, as well as their compliance with certain norms, by analyzing how students 
perform some specific tasks. 

• Survey – a research method in which a specially developed questionnaire is applied. The survey 
can be conducted in groups or individually. This method is used to create and conduct surveys in 
the procedures for diagnosis and evaluation of the quality of educational achievements to collect 
contextual indicators 

All these methods allow to note and control the degree of mastering the theoretical (completeness, 
depth, specificity and generalization) and practical components (effectiveness, flexibility) of students' 
knowledge. However, they cannot assess the systematic nature of their knowledge, perception of its 
structure and the interrelationships between the individual elements. At the same time, in pedagogical 
theory and practice, the method that provides visualization of the teaching material structure – the mind 
map method - is known and widely used [6, 7, 4]. 

Many works describe how mind maps optimize the presentation and memorization of learning material 
[11, 13]. In 2015 and 2020 we published our articles "The use of Mind Maps in Teaching Literature with 
the aid of Information Technologies" [1] and "Pedagogical Research on the use of Mind Maps in 
Teaching Literature" [2]. They provide detailed methodological guidelines for the creation and use of 
mind maps. The organization, methodology and results of the conducted pedagogical research on the 
use of mind maps in the teaching of literature in the period 2015-2019 are presented. The articles are 
well received by the academic community in the field and are cited in various scientific journals. 

In this regard, based on the analysis of control methods and approaches assessing the quality of 
students' knowledge, it is appropriate to build up theoretical foundations, pedagogical models and 
practical recommendations for the use of mind maps as a means of monitoring and assessing the quality 
of the knowledge of the learner. 

3 USE OF THE MIND MAP METHOD IN THE PROCESS OF KNOWLEDGE 
CONTROL 

Many research works view the possibility of using the mind map method to assess students' knowledge 
and determine the level of knowledge acquisition through automated analysis. 

Some scientists place importance on the formative control of knowledge through analysing the elements 
of internal and external control and their correlation [9, 14]. 
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Others offer an interpretation of the structural and informational characteristics of the mind map method, 
as well as the possibilities and limitations for their use as a means of monitoring and correcting students' 
knowledge, basing their research on the analysis of structural and informational characteristics of mind 
map graphs [12, 3]. 

Kotsyuba, I. Yu. [10] stipulates the importance of the mind map automated analysis to assess the level 
of completeness of students' knowledge acquisition. He also reveals the methods of formation, analysis 
and presentation of the mind map assessment results, including the long-term use of the mind map with 
the possibility to assess the degree of mastering the study material. 

Other rather complex models and methods for assessing knowledge with the help of mind map are 
available, but they require specialized software – hard to access for most teachers. 

The main principles for using mind maps as a means of quality control of knowledge are visibility, 
accessibility, individualization. Thus, based on a comparative analysis for practical use, it is possible to 
recommend the online services of specialized software products MindMeister, Mindomo, Coggle, Miro, 
which allow the creation of mind maps for quality control of the knowledge of the students. 

4 MODEL FOR ASSESSMENT OF THE STRUCTURAL COMPONENT OF THE 
QUALITY CONTROL OF STUDENTS' KNOWLEDGE 

This article discusses the possibility of using electronic mind map as a tool for quality control of students' 
knowledge. Figure 1 presents the model for the assessment of the components of the knowledge quality. 
Passing a control test in a given discipline checks the level of mastering the theoretical component of 
the quality of knowledge. The method of analysis of the content of the practical tasks evaluates the level 
of mastering the practical component. The mind map method evaluates the structural level. 

 
Figure 1. Model of knowledge quality assessment 

A comprehensive assessment of the characteristics quality of knowledge, which includes all three 
theoretical, practical and structural components, results from this control. It is important to note that an 
overall assessment is impossible if any of the three components has not reached its threshold. 

4.1 The assessment of the structural component 
At the preparatory stage, the teacher creates a reference mind map. It presents all the semantic items 
that students need to learn and the relationships between the elements and the discipline structure. The 
reference mind map is a means to present the learning material to the learners (Fig. 2). 

The mind map can be viewed as a logical-semantic verbal-image model of the educational material, 
reflecting the established set of elements of the content, interconnected in the form of a tree-like 
structure. The construction of such a structure while studying new learning material is possible to do by 
the deductive method – from the elements of a higher order to those of a lower order. The higher-order 
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elements coordinate the semantic space, and the lower order elements form branches of the hierarchy, 
reflecting the logical connections between the elements of the content of the study material. 

 
Figure 2. Model of constructing a reference mind map 

The map shows a centrally expanding logical-semantic space, in the structure of which the levels of 
hierarchy stand out. New content elements appear at each level to clarify the properties or qualities of 
the items presented at the previous levels. The semantic structure can have an unlimited number of 
levels. 

While studying, the learners work on their work maps, structure the material, add new levels and 
elements, necessary references and establish connections. They attach completed practical tasks to 
these work mind map and add comments to the constructs for a deeper insight into the concepts. 

At this stage, the teacher helps the student form the "skeleton" of his work mind map in the discipline 
studied. In this way, an individual information workspace is formed (Fig. 3). 

 
Figure 3. Model of constructing a work mind map 

The number of structure levels and the number of elements at each map level define the content of the 
study material that the student must acquire at the stage set by the curriculum. As the discipline is 
studied, the semantic structure gradually develops. Students need to have the opportunity to work with 
the map at all stages of the educational process – the formation of their knowledge, their consolidation 
in the implementation of practical tasks, homework and control. 

An intermediate control of the knowledge is conducted while studying the topics from the educational 
content. 

During the final assessment, the trainees must construct a new control mind map in which they indicate 
the central element, the secondary elements and their interrelations. The information presented in this 
control mind map should cover all areas of the research topic. 
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In the case of excellent memorization, the control map may coincide in structure and content with the 
map on which the learner worked during the lessons. The distinguishing features of this map will be the 
lack of hyperlinks, visual objects, comments and more. The student saves the mind map created in this 
way in .pdf or .jpeg format for further analysis. 

In the control mind map, reproduced by the learner, the number of levels and semantic elements may 
be more than those in the reference map. It means that the learner has gone beyond the content 
framework of the discipline studied. Fewer levels and semantic elements mean that the amount of 
information learned is insufficient, and some of the constructs need further study. 

The comparison of the reference map with the control mind map allows us to conclude the state of the 
structural component of the quality of knowledge, i.e. makes it possible to identify quantitative 
differences in the complexity of the structure of the mind map on the totality of their characteristics. Such 
control is possible both at the intermediate stages of study (after studying each topic) and at the end 
when the map structure is complete. 

The number of checkpoints may depend on the number of topics covered. The final control mind map 
will reflect the entire volume of the study material. Also, it will be an indicator of the structural component 
of the knowledge quality. 

All current control activities contribute to the consolidation of the material previously studied. The 
analysis of the control data of the mind map allows tracing the dynamics of the growth of the indicator 
of the knowledge quality structural component. It is necessary to make appropriate adjustments if 
positive dynamics is missing. Figure 4 presents the model in the form of a diagram. 

 
Figure 4. Model for evaluation of the indicator of the structural component of the quality of knowledge 

Thus, the model suggested includes a set of methods for assessing various aspects of the quality of 
training. To implement this model, we need further study which necessitates: 

- Creating an algorithm for qualitative analysis and assessment of the control mind map; 
- Setting down assessment criteria and methodology of implementing the model. 
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5 CONCLUSIONS 
The article presented the use of electronic mind maps as a tool for quality control of students' knowledge 
and offers a model for assessing the structural component of knowledge quality control. The proposed 
model includes a set of methods for assessing various aspects of the quality of training. 

This article can serve as a basis for more in-depth scientific and practical work in connection with the 
use of the proposed method, which in turn contributes to the successful management and high quality 
of the learning process. 
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TEACHING FRENCH AS A FOREIGN LANGUAGE WITH AUTHENTIC 
DOCUMENTS ABOUT THE URALS (BASED ON THE MATERIAL OF 

MEDIA TEXTS OF FRANCE FROM THE PERIOD 1939-1945) 

M. Chernysheva 
South Ural State University (RUSSIAN FEDERATION) 

Abstract 
When teaching a foreign language, an important role is played by authentic documents, carriers of the 
original language and speech material, the possession of which is necessary to ensure effective foreign 
language communication in the context of intercultural communication. Understanding a foreign 
language text, the ability to extract relevant information from it, analyze and interpret language material 
allow students to develop a successful communication strategy. 

The most popular type of authentic documents used in a foreign language lesson at an advanced stage 
are media texts dedicated to a certain historical period. Working with them is of a pronounced 
interdisciplinary nature, requiring the involvement of data from linguistics, history, geography, sociology, 
political science, and intercultural communication. One of such periods is World War II/Great Patriotic 
War. 

So, in the lesson of French as a foreign language at a university, French media texts from the period 
1939-1945 are studied from the point of view of their linguistic, pragmatic and sociocultural components. 
The linguistic component is realized in the lexical and grammatical material characteristic of the 
journalistic style and reflecting the topic of publications. The pragmatic component consists in the 
speech influence exerted on the reader, and is provided by the use of various techniques, tactics and 
strategies due to the political role of France in the historical period under study. The sociocultural 
component reflects the specifics of World War II, the position of its participants and the national and 
cultural features of the journalistic product of France. 

This article examines the techniques on how to work with French media texts placed in the Gallica 
electronic library of the National Library of France and dedicated to the Ural rear as a strategic outpost 
of the USSR. The proposed tasks are aimed at working out the linguistic material, and also describe the 
ways of interpreting media texts from a pragmatic and sociocultural point of view. These skills contribute 
not only to improving the foreign language communicative competence of students, but also to a deeper 
understanding of the historical role of the Ural region in 1939-1945 through the studied foreign language. 
The described methodology is used in the lessons of French as a foreign language at South Ural State 
University. 

Keywords: French as a foreign language, media discourse, authentic documents, Gallica, the Urals, 
World War II, Great Patriotic War. 

1 INTRODUCTION 
The dialogue of cultures implies knowledge of your own culture and the culture of the country of the 
target language. Knowledge of regional studies, that is, the geographical position and climate of the 
country that determine its daily life, economy and traditions, knowledge of outstanding events and 
personalities, religious beliefs and rituals, help to build intercultural communication, compare different 
cultures, and communicate on equal terms [1]. The acquisition of such knowledge in a foreign 
language lesson is largely facilitated by work with authentic documents [2-4].  

Authentic documents are materials created by native speakers for native speakers for non-educational 
purposes [5]. When working with authentic documents in a foreign language lesson, in addition to 
traditional lexical and grammatical exercises, students can be offered communicative and problematic 
tasks [6,7], as well as scenario-based tasks used in the global simulation [8]. Moreover, educational 
work with authentic foreign documents of a certain historical period fits well with the popular "flipped 
classroom" technology, which gives students the opportunity, among other things, to perform search 
tasks offline using additional resources [9]. Such tasks allow studying in detail specific historical facts 
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presented in a foreign language, analyze them in the classroom from a linguistic, sociocultural and 
pragmatic point of view [10]. 

Authentic documents with images are of particular interest in educational work. Back in 1966, Michel 
Tardy said that the life of future generations will be inextricably linked with visual information, and that 
teachers of the future will actively use authentic images in the educational process [11]. As Christine 
Tagliante rightly notes, authentic images contain no less information than texts, and can be the basis 
for various types of speech activities, including oral and written ones. The main thing is to learn how to 
analyze and interpret them [12]. 

2 ONLINE RESOURCES AS SOURCES OF AUTHENTIC DOCUMENTS OF THE 
PERIOD OF THE GREAT PATRIOTIC WAR 

The era of digital technologies requires a teacher to select educational materials that meet the 
challenges of the time and take into account the interests of students [7,13]. Therefore, online archives 
and online libraries, for example, the Gallica electronic library of the National Library of France can serve 
as a source of authentic foreign language material [14]. The resource contains a large number of 
digitized texts from different periods. 

Thus, Gallica contains many articles devoted to the period of World War II/Great Patriotic War and 
published from 1939 to 1945 in French national and regional dailies and monthly publications such as 
“L’Humanité”, “Le soir”, “Regards”, “Paris-soir”, “Le Progrès de la Côte-d’Or”, etc. 

3 METHODS ON HOW TO WORK WITH AUTHENTIC DOCUMENTS ABOUT 
THE URAL REGION DURING THE GREAT PATRIOTIC WAR IN THE LESSON 
OF FRENCH AS A FOREIGN LANGUAGE 

We shall consider an example of an authentic document about the Ural region during the Great Patriotic 
War and methods of working with it in the lesson of French as a Foreign Language used at South Ural 
State University for senior students majoring in "Linguistics" and "Practice and Theory of Translation". 

3.1 Example of a French-language authentic document  
The article “Elles ont puissamment contribué à la victoire…” (“They [women] made a significant 
contribution to the victory...”), posted in the Gallica online library, was published in the French daily “Ce 
soir” on October 26, 1944 [14]. The publication was founded in 1937 by the Communist Party and 
represented the position of the Popular Front (Front populaire), a coalition of left-wing political parties 
and movements in France. 

The article tells about the heroic work of the workers of the Ural rear during the Great Patriotic War. 
Back then, women worked in defence enterprises producing ammunition and military equipment. Among 
them were those who came to the South Ural region from the evacuated regions of the country. One of 
these girls, Mashenka, is mentioned in the article. The girl, who dreamed of becoming an engineer, was 
evacuated from the western part of the country, captured by the Nazis, to one of the South Ural defence 
enterprises. Mashenka begins every morning by reading the latest news from the front and marks the 
territory of the country liberated by the Red Army on the map with flags. Then she goes to the plant. All 
the workers' thoughts are only about how to produce a lot of reliable ammunition for the front and bring 
victory closer by their labour. Despite the hard work at the plant, Mashenka also works in the garden. 

The article contains three photographs of Mashenka in different situations: the one where she marks 
the territories liberated by the Soviet troops on the map (Fig. 1); where she performs complex work in 
the workshop of the South Ural defence plant; and where she works in the garden. 
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Figure 1. Fragment of the article “Elles ont puissamment contribué à la victoire…”. 

3.2 Methods on how to work with a French-language authentic document  
When working with an authentic journalistic document and completing the proposed assignments, 
students are required to understand the general content of a complex text, be able to make clear and 
detailed messages, express and argue their point of view, be able to speak spontaneously with ease, 
which corresponds to the upper independent level of a foreign language (Level B2) on the Common 
European Framework of Reference for Languages [15].  

At the first stage, students can be asked to look at a photograph of a girl standing at the map (without a 
text) and formulate the maximum number of statements based on the image (Fig. 1). Statements can 
be divided into objective and conjectural. Examples of objective statements: La jeune fille est devant 
une carte (The girl is standing at the map), Elle a l’air sérieux et concentré (She looks serious and 
focused), etc. Examples of conjectural statements: Elle travaille à l'usine fabriquant des obus (She works 
in a plant that produces ammunition), Elle aurait perdu son fiancé ou son mari à la guerre (She may 
have lost her fiancé or husband in the war), etc. All statements must be reasoned. 

After reading the text, students may be asked the following questions and given the following 
assignments: 

1 Pourquoi les gens appellent-ils la jeune fille Mashenka? (Why are the people around calling the 
girl Mashenka?) 

2 Comment Mashenka s’est-elle retrouvée dans l’Oural du Sud? D’où est-elle arrivée? (How did 
Mashenka get in the South Ural region? Where did she come from?) 

3 Pourquoi Mashenka commence-t-elle chaque matinée par la lecture d’un journal? (Why does 
Mashenka start every morning by reading the newspaper?) 

4 Traduisez en russe et commentez un extrait. (Translate the passage into Russian and comment 
on it.) 

5 Quelle est la position de l’auteur dans la description des événements? Argumentez votre réponse. 
(What is the author's position in relation to the described events? Give arguments for your 
answer.) As an argument, students can name the following statements that are indicative of 
admiration for the selfless labour of workers in the rear: consacrer toutes ses forces au service 
de sa patrie (devote all efforts to serving the Motherland), le matériel des soldats doit être 
impeccable (the ammunition of the front-line soldiers must be reliable), etc. 

To practice the lexical material, students can be offered a task to identify thematic groups, to which the 
lexicon of the article belongs. The following groups can be named: 
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“Guerre” (“War”): la victoire (victory), envahir un territoire (capture a territory), le matériel de guerre 
(ammunition), fabriquer des armes (manufacture weapons), etc.; 

“Vie quotidienne” (“Everyday Life”): un paquet de livres (pile of books), se lever de bonne heure (be up 
early), les fleurs des vases (flowers in vases), etc.; 

“Travail à l’usine” (“Work in a Plant”): une ouvrière d’usine (plant worker), les hauts fourneaux (blast 
furnaces), les machines (machining facility), etc. 

To develop speaking and writing skills, students can be offered the following creative tasks that can be 
performed individually or in a group: 

1 “Un reportage” (“Report”). Vous êtes journaliste. (Imagine you are a journalist.) Faites un 
reportage sur l’arrière ouralien des années 1941-1945. (Write a report about the Ural rear of 
1941−1945.) Décrivez la vie des femmes travaillant à des usines d’armement de la région. 
(Describe the life of women who worked in defence enterprises in the region.) 

2 “Une expo virtuelle” (“Virtual Exhibition”). Organisez une exposition virtuelle consacrée aux 
travailleurs de l’arrière ouralien. (Organize a virtual exhibition dedicated to the workers of the Ural 
rear.) Présentez les photos illustrant la période de la Grande Guerre patriotique, accompagnez-
les de légendes correspondantes. (Present photos of the period of the Great Patriotic War, 
accompany the photos with relevant information.) 

3 “Le portrait d’un travailleur/d’une travailleuse de l’arrière” (“Portrait of a Home Front Worker”). 
Parlez d’un membre de votre famille ou de celle de votre ami(e), qui a travaillé à l’arrière ouralien 
pendant la Grande Guerre patriotique (Tell about a member of your family or a friend's family who 
worked in the Ural rear during the Great Patriotic War.) 

To complete such assignments, it is recommended to use additional materials about the studied 
historical period: articles (e.g.[16]), monographs, documentaries, interviews, and specialized websites. 

4 CONCLUSIONS 
The presented methods on how to work with an authentic text in a foreign language lesson at a higher 
educational institution allow improving students' speaking and writing skills, carry out sociocultural and 
pragmatic analysis of foreign language texts, perform search work with online archives and other 
resources. Moreover, this approach helps to expand knowledge about the home region of the studied 
historical period.    
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THE DIDACTIC GAME FROM ANCIENT TIMES TO THE PRESENT 

C.C. Pascariu 
University of Oradea (ROMANIA) 

Abstract 
What is the game? We meet this concept in all areas of human life. We meet the game or playful 
activities both in the lives of the little ones and the big ones, or the adults. From a scientific point of 
view, the didactic game has a relatively short history, but the history of the game is included in the 
history of human development, the game being present in all cultures as a form of social interaction. 
The game is practiced all the time, regardless of age, or geographical areas, because through the 
game the man is discovered in his originality. 

The field of didactic play was a point of attraction for people in the field of psychology, sociology, 
history, philosophy, pedagogy, etc. The list could go on, but they all had a common interest in defining 
this area to make it better understood. Currently, the game is seen as an activity that takes place in 
childhood, and this thing is not true. 

This study presents a theoretical side of the game, but which can also be translated into the practical 
version by readers. The present study highlights the didactic game, passing through the historical 
thread of human development. Thus, we meet approaches to the game from antiquity in different 
geographical areas and cultures (Greeks, Aryans, Romans). We then move on to a less pleasant 
period in human history, namely the Middle Ages, when there was no difference between the world of 
the little ones and the world of the big ones. Finally, the game is presented in the modern period, when 
it is no longer seen only as a method of physical strengthening of the child, but it is also used for his 
mental development. The main objective here is the diachronic analysis of the game as a human 
activity. The diversification of recreational activities attracts paradigm shifts and renewals of the 
content of this scientific field. Through this study we will try to identify exactly when the game 
appeared, and also its origins. We consider it necessary to reflect on this multidisciplinary, 
interdisciplinary, and transdisciplinary field. 

Keywords: Game, child, human development, history. 

1 INTRODUCTION  
According to Golu (2007), the game is the first form in which it begins to manifest itself and affirm in a 
structured manner the intrinsic activism of the human being. This is essential as a dominant activity at 
childhood age, and especially in pre-school periods. The game is the main means of engaging the 
child in a complex activity. Through it, the children's development is carried out, the foundation of 
collective behaviour is established and contributes to the formation of character traits. 

We can say that the game is a specific action, full of meanings and tensions, always carried out 
according to accepted rules of goodwill and outside the scope of utility or material necessity, 
accompanied by feelings of rising and tension, of cheerfulness and expansion. The game is used 
especially in pre-primary and primary education, the teaching game is an important means of 
intellectual education and valuing the child's creative capacity. (Popovici, Gleba, Chitic, Popovici, 
1971). Children start their lives through play, practice all their skills through rhythmic practice. Their 
eyes constantly follow the adults, for one day they will also be great (Neuschutz, 2013). The 
educational qualities of toys have no value unless they introduce an interesting element, of pleasure, 
so that the child does not get bored (Dumitriana, 2000). 

2 THE TEACHING GAME DURING THE ANTIQUITY PERIOD 
The game is one of the oldest social actions. People started playing games from antiquity according to 
archaeological evidence (Schädler, 1994). The common features of the games include gain, rule-
based operation, competition, separation of time, fictionalization, elements of opportunity, prescribed 
objectives and personal pleasure. 
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In ancient Greece and the Roman Empire, popular games included ball games (Episkyros, Harpatum, 
Expulim Ludere - a kind of handball), dice games (Tesserae), tic-tac-toe (Terni Lapilli), and various 
types of meal games similar to dames. Both Platon and Homer mention the table games called 
"petteia" (games played with the pessoi, i.e.  men or " pieces"). According to Platon, all of them are of 
Egyptian origin. The name "petteia" appears to be a generic term for the game table and refers to 
various games. Such a game was called "poleis" (city States) and was a battle game on a control 
board (Schädler, 1994, pp. 47-66). 

The inhabitants of ancient Egypt were great fans of Senet, a name that would translate into the 
"passing game". The illustrations of this game are also found on the graves of the Pharaoh, which 
suggests that it was spread among those who held a higher rank in society. Senet consists of a 30 
square board and two sets of pawns. As for the rules, they are not very certain. Given that there are 
several sets of written rules dating from different periods, it is difficult to say precisely which ones are 
correct. However, it is exciting to know that we can even play such an old game today. 

In addition to Senet, he was also in the same period extremely popular among ancient and Mehen 
games. The latter was named for a snake God of the Egyptian faith at the time. The images of this 
game are spread across various frescoes, but the rules have remained uncertain until now. An 
interesting thing to note is that the shape of the board on which this game is played resembles a 
cornered snake. There are various variations in this game depending on the areas in which they were 
discovered. Also, according to the archaeologists who carried out research, we find that the related 
pieces contained sets of lion or lion shapes and various small spheres (Piccione, Biggs, 1990). 

The Royal Game of the UR is one of the oldest society games in the world. It was not understood until 
1980, when curator of the British Museum Irving Finkel is arranging to discover the way it was played. 
The game is about 4500 years old and was discovered by Sir Leonard Woolley. The archaeologist 
made excavations between 1922 and 1934 in the ancient town of Mesopotamian in the Royal 
Cemetery of the UR. That's where he found out this strange game. 

 
Figure 1. The Royal UR game 

This game board, now hosted at the British Museum, is structured in a similar way to Senet plates, 
with three rows of squares placed in parallel rows. However, the Royal game in the UR has 20 
squares on the game board. To win, the players had to reach the top of the board. On the game 
board, each square is decorated with a sign. Some squares can bring luck, some bad luck. The game 
was played with a pair of dice that were rolled and depending on the number on them the player 
advanced with the pieces. Although the game is called the Royal Game of the UR, the names deriving 
from where it was discovered, more than 100 versions of the game have been found by 
archaeologists. This format, known as twenty squares, was popular in ancient Egypt, where Senet 
boxes often had 20 square panels on the back (Piccione, Biggs, 1990). 

Antiquity also created the ancient Olympic Games, called the original Olympic Games (Olympiakoi 
Agones), consisted of a series of athletic competitions taking place on an arena between different 
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ancient Greek cities. They began in 776 BC in Olympia, Greece, and were celebrated until 393 when 
they were disbanded by Roman Emperor Teodosiu I. 

The games took place every four years in the summer on the days of Zeus, in the northwest of the 
Peloponese, in the Olympia plain. Only Greek-born men participated while women were not allowed to 
be even a spectator. Also, only free citizens were admitted, with slaves excluded. 

3 THE GAME IN THE MIDDLE AGES 
The Middle Ages are spread over a thousand years Scientists vary a little on the exact dates, because 
a large empire like Rome does not collapse in one year and a major cultural movement that the 
Renaissance does not start at a certain date (both are more a process than a single event), but 
roughly, The Middle Ages occurred between 500 after HR and 1500 after HR. (Hollister, Bennet, 
1966). It is also important to remember that we are talking not just about one country here, but about 
an entire continent. Europe, as it is today, has been made up of many separate countries, with its own 
cultures and customs, which has also influenced what we are talking about here. There are some 
things, including games, that the various countries have had in common, but there have also been 
some differences. The average age, in general, was a time of transformation, great changes, which 
continue to influence life and culture even in modern times (Hollister, Bennet, 1966). 

However, for people who were attracted by the beauty and achievements of Romanian culture and 
wanted to create it again, the period between the Roman Empire and the Renaissance was just a 
boring gap with primitive, ignorant, ignorant, which was somehow in the middle of more interesting and 
enlightened times (Hollister and Bennet, 1964). 

The open-air games of the Middle Ages were chaotic and less organized compared to most of today's 
games. There were no established rules and safety measures, so games often took a bloody turn. The 
players could be injured and, in more extreme cases, they could die. The tournaments (fight between 
two cavaliers) and the tournaments (fight against the body between two teams of knights and their 
handlers) were games that started around the 11th century (Roberts, 2014). 

Some of their favourite games were (Roberts, 2014): 

Hunting; 

- arch drawing; 
- hammer shot; 
- Potcaves – earned according to the approach to the target; 
- Tennis – which reminds of contemporary handball games; 
- Skittles - the predecessor of the bowling with ten pops; 
- Colf – the medieval version of the modern Bay; 
- Stoolball - similar to the cricket game; 
- horse racing, 
- Shinty – the ancestors of the hockey; 
- Gameball – medieval Football; 
- free fights. 

Most ordinary people worked for hours, so adults were unable to play high-frequency games. The 
Church and the seasonal holidays provided short holidays from the lower class job by which they 
allowed more time to enjoy. Christmas, May 1st and the days when the saints were celebrated were 
some of the main causes for the celebration. These days the villagers gathered and gave a big party. 
It included a lot of food, drink, music, games and dance. Many of the traditions they celebrated came 
from their local cultures and were different across Europe. 
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Figure 2. Representation of the various games shown by society 

The types of open-air games they played lacked sophistication and were generally harsh. However, 
they were more varied and creative than games normally played in noble areas. Ball games, skittles, 
potcaves, shinty, free wrestling, Hammer and stoolball throwing is thought to originate outside feudal 
moths (Baxter, 2013). 

4 THE GAME OF THE MODERN AGE TO DATE 
After the 17th century, there has been a substantial change in the way the game is used as an 
educational resource. Thus, Pestralozzi, Cammppe, Basedow, Rousseau and many others planned 
educational objectives that included the game as a practical tool in acquiring productive activities, 
social relations as well as in acquiring specific subjects: history, geography, arithmetic or grammar. 

In the second half of the 19th century the first psychological theories on the game were developed. We 
can recall: Spender (1855), Lazarus (1883) and Groos (1898, 1901). At the beginning of the 20th 
century, the directions of Hall (1904) and Freud were outlined. Piaget (1932, 1946, 1962, 1966) 
emphasized in both its theoretical writings and clinical observations the importance of the game in the 
development process. According to some authors (Baciu, Peter, 2014), for pedagogue, the most 
important thing is to know the educational effects of the game in which children are trained. 

The family is the place where the child develops harmoniously and can play for the first time. Here, the 
child has contact with the first game in his life. We could say it is the most fair game with well-
established rules, a smaller game that plays the role of leading the child to the great game, namely 
“life” (Oprea, 2019). 

In Piaget's perspective (2012), the game is the central point in the development of mental processes. 
Starting from the accommodation and imitation, during the first two years of life the child reaches the 
sensory-motor game so that in the subsequent stages, due to the increased capacity of representation 
and conceptual design of the surrounding world, to use the symbolic game and the game with rules. 

Today, we can say that games fall into about 7 categories: 

- traditional games; 
- sports; 
- electronic games; 
- word games; 
- worksheet and pen games, 
- casino games; 
- table games. 

In the category of the latter, we can say that card games and social games are also included. As you 
are well aware, as far as games in the current period are concerned, virtual games are gaining more 
and more ground than those physically practiced. Kids choose to spend hours in front of the PC or TV 
where the PlayStation or Xbox is connected, instead of calling two or three friends out in a football. But 
some classic games, which I spoke to you earlier, have not completely disappeared. Some of them 
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have remained intact, others have updated our times, they have been defined and are practiced today. 
Some games will never die, but it is our duty to preserve them by continuing to practice them. 

It should be noted, however, that a lot of new games have emerged in the contemporary period. These 
include PC/ phone and PlayStation or Xbox, as well as mass games that develop children's cognitive 
capabilities. Here we are talking about games like Monopoly, Jenga, UNO, Mafia, Alias, "Don't be 
angry, brother," Cathan, Cross-words, Dixit, and much more. 

 
Figure 3. The game duck and hunter 

5 CONCLUSIONS 
At the end of this Article, we can say that there is a rather complex evolution of the teaching game. 
Over time, this way of communicating children, and not only, is undergoing various changes. Play is 
the simplest form by which a child can express itself. Through the game, the child, the teenager and 
then the adult start through life, trying to fill it with joy. 

We can notice that from the period of Antioch to the modern age, the game is taking on new traits. If 
there were a series of games in the Medieval period that only the noble class of society could play, 
now this is no longer up to date, the game being within the reach of anyone who wants to smile and at 
the same time make those around it happy. 

Of course, technology is speaking today. Many of children's games are on electronic and technological 
devices. We can talk about certain benefits in this context, but I also believe that there are some 
effects that can have a negative impact on children, and we refer here to their physical and 
psychosocial development. 
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EDITION AND PUBLICATION OF AUDIOVISUAL RESOURCES 
RELATED TO MATHEMATICS 
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Abstract  
Most of the mathematics subjects of the degrees in Engineering are part of the basic training of these, 
its fundamental objective being to ensure that the student acquires basic knowledge in Mathematics, 
necessary for a rational understanding of other disciplines of their degree. Either due to the demotivation 
of taking subjects not directly related to their studies, the low level reached in pre-university education, 
the level of abstraction or the need to develop deductive logical reasoning, in general, learning these 
subjects at the university level presents many difficulties.   

As it is well known, video is one of the means or didactic resources that, pedagogically used, serves to 
facilitate the transmission of knowledge for teachers and for students to assimilate it. Recent studies 
show the importance that video has gradually acquired as a substantial educational resource, pointing 
out that this format is already universal in the training of young people. The use of audiovisuals in the 
teaching-learning process allows each student to learn at their own pace, where and when it best suits 
them, with sessions, eminently practical, (aimed at providing skills and information necessary to be 
successful in learning the content of a course). Aware of the shortcomings of our students, through 
various innovation projects we set out to create accessible audiovisual resources in a web space for 
some subjects taught by the teachers involved in this work. This material has contributed to the 
improvement of the teaching and learning of these subjects, as we have verified by the wide acceptance 
of it by our students, with some of them even requesting this type of material for other subjects. The 
obligatory nature of a non-face-to-face teaching this last year, motivated by the COVID-19 pandemic 
that we are suffering, has only given more value to this type of material. 

Keywords: Mathematics, audiovisual resources, distance learning. 

1 INTRODUCTION  
For some time now we have been observing how students have increased the use of video for learning 
different contents. This is due to the well-known facts that video is one of the didactic resources that 
serves to facilitate teachers transmit knowledge and for students assimilate it. Recent studies show the 
importance that video has gradually acquired as a substantial educational resource, pointing out that 
this format is already universal in the training of young people. Certain institutions have opted for video 
as a channel for the basic transmission of knowledge, proposing interesting open resources. Some 
examples could be Khan Academy, whose founder Salman Khan has recently awarded the Princess of 
Asturias Award for International Cooperation, or Unicoos in Spain, idea of David Calle, whose YouTube 
channel led him to be nominated as one of the best teachers in the world in the Global Teacher Prize of 
the year 2017. Furthermore, important methodologies such as Flipped Classroom (use of videos for 
viewing and learning outside the classroom) rely on video as an integral part of their basic construct.  

On the other hand, there exists another recognised fact by mathematics teachers in the university 
environment: the demotivation of students of the different degrees in engineering when they have to 
study the subjects of this matter. This fact has also observed in the students of the University of Jaén 
(UJA), where most of these subjects are part of the basic training of the different degrees, and their main 
objective is to ensure that the student acquires some basic knowledge in Mathematics, necessary for a 
rational understanding of other disciplines of their degree. What is certain is that either by taking subjects 
not directly related to their studies, by the mathematical low level reached in pre-university education, 
by the level of abstraction or by the need to develop deductive logical reasoning, in general, learning 
mathematics at the university level presents quite a few difficulties. Aware of the shortcomings of our 
students, the authors of this work (teachers of the Algebra area of the UJA) have took part the different 
calls for teaching innovation projects of the University of Jaén developing more than 15 projects since 
the 2005/06 academic year, among them, we can cite the last three: 

1 "Facebook as a motivating and supporting instrument for the teaching of mathematics in the 
degree of Computer Engineering". Plan de Innovación Docente de la UJA 2017-19.  
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2 "Dynamic updating of manuals with audiovisual resources according to research in Mathematics 
Didactics". Plan de Innovación y Mejora Docente de la UJA 2017-19.  

3 "Editing and publication of audiovisual resources for subjects in the Algebra area of the University 
of Jaén". Plan de Innovación y Mejora Docente de la UJA 2019-21.  

Comment that the results presented in this communication are part of the ones obtained in (3) which is 
still in development and whose end, due to the COVID19 pandemic that the world is suffering, has 
postponed until June of next year. On the other hand, it should note that various communications in 
different congresses endorse the projects already concluded (the first one with the communication [1] 
and the second one with two communications, [4] and [5]).  

The main objective that raised and achieved in previous projects was the creation of audiovisual 
resources accessible in a web space for subjects of Algebra (in (1) through Facebook pages, and in (2), 
through a web page on the website of the University of Jaén at the address: http://web.ujaen.es/ 
investiga/librodiscreta/). Specifically, most of the material of the second project is directed to the subject 
of the Degree in Computer Engineering named Discrete Mathematics. This material has contributed to 
the improvement of the teaching and learning of this subject as we have verified by the wide acceptance 
of it by our students, some students are even requesting this type of material for other subjects in the 
Algebra area. 

The foregoing highlights the importance of the use of audiovisuals in the teaching-learning process. It 
allows each student to learn at their own pace, where and when it best suits them, with sessions, 
eminently practical, (aimed at providing skills and necessary information to be successful in learning the 
content of a subject), and of a short duration (less than 15 minutes, since the attention span of students 
is limited). In addition, the situation that we are living since last year, immersed as we are in a pandemic, 
which forces us to teach with face-to-face restrictions and sometimes even without presence of students 
(it has been mandatory to use online teaching), has not done more than give a boost to audiovisual 
media as a means of transmitting knowledge. 

2 METHODOLOGY 
Keeping in mind the main objective of editing and publishing audiovisual content related to the subjects 
taught by the Algebra area at the University of Jaén, specifically three subjects, two of the Degree in 
Computer Engineering: Discrete Mathematics and Algebra and one of the Degree in Statistics and 
Business: Algebra. First, we set out the design of a web space in which to host the existing content and 
the one that later it would be recorded (see Fig. 1).  

 
Figure 1. Website home page created to link audiovisual material. 
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For this more technical phase, it was requested the help of a student scholarship holder in the last year 
of the Degree in Computer Engineering with knowledge in both design and creation of web environments 
as well as in recording and editing of audiovisual material. Directed by the authors of this communication, 
his work consisted of designing and subsequent creation of different web pages in which all the 
audiovisual material that we have must be uploaded. In a first phase, the existing material which had 
been recorded both for the previous projects and to help in teaching during the months of hard 
confinement, due to the pandemic, that we suffered during the 2019/20 academic year. Additionally, it 
was necessary to take into account the adaptation of the web to the different mobile platforms (telephone 
or similar), with its peculiarities and characteristics, such as a small and touch screen.  

On the other hand, the student scholarship holder also helped and advised when selecting both the 
hardware and the software necessary for recording new material, always seeking to improve the quality 
of the material to be recorded. With regard to hardware, we opted to use the table iPad model Air wi-fi 
64gb space, IPAD smart keyboard and an apple pencil (see Fig. 2). We bought it taking advantage of 
the need to acquire material to continue the teaching in the non-face-to-face modality, during the 
confinement period.  

 
Figure 2. Hardware used to create part of the material. 

Regarding the software, in most cases free software is been used both for programming the web space, 
Visual Studio Code, as well as for recording and video editing, OBS Studio and OpenShot Video Editor, 
although also in the case of the video editor, sometimes it is used a Camtasia Studio license provided 
by the University of Jaén (see Fig. 3).  

 
Figure 3. Software used to record and edit videos. 
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In order to solve and explain the resolution of exercises it is used one of the best note-taking apps that 
converts the iPad into digital paper, GoodNotes 5, in this case it is not a free app)(see Fig. 4). 

 
Figure 4. App GoodNotes used to solve and record part of the videos. 

2.1 Main page of the web 
The main page of the website (http://web.ujaen.es/investiga/algebraudiovisual/index.html) created in the 
project has the following structure (see Fig. 1): 

• An area at the top for the header with two buttons:  
o CONTACTO, that links to a page in which appears the contact address of the teaching staff 

involved in the project, and 
o FORMULARIO, a button that displays a help form to correct possible errors found by users, in 

which they are asked to explain the error found, indicating in which type of devise we was 
viewing the page (computer, tablet or mobile phone) when finding it. This form is sent to the 
email of the teacher who maintains the page.  

• The main area with the logo of each of the subjects involved in the project that by clicking on it 
accesses the page of the corresponding subject. 

• An area at the bottom with a counter included to carry out the evaluation of the results. It will allow 
us to know the number of accesses even by dates, to track visit to the different pages and 
audiovisuals and the moment in which they are visited. 

2.2 Subject web page 
For each subject, a web page was created with a structure similar to the home page (see Fig. 5):  

• An area at the top for the header with three buttons:  
o INICIO, that links to the main page,  
o TEMARIO, a drop-down button to access each of the websites corresponding to the different 

units of the subject, and  
o FORMULARIO, as in the home page of the web.  

• The main part with the content, where we find information about the material needed to the subject 
and the theory and practice manuals used in this, the syllabus with a link to the web page of each 
unit, as in the button TEMARIO in the heading and the content of each of the units with the 
correspondence with the chapters of the used manuals in each case. 

• An area at the bottom with a counter. 
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Figure 5. Webpage of the subject Algebra (Computer Engineering). 

2.3 Unit page of a subject 
A new web page was also created for each unit (see Fig. 6), with a structure similar to that of the subject 
itself, with the difference that now the main area contains, separated by horizontal lines, a description 
of each of the parts into which the unit is divided, each one related to a practice class of the subject. In 
each of them we find a link to another new page that will contain the material related to this part.  

 
Figure 6. Webpage of the unit 2 (Algebra - Computer Engineering). 

2.4 Audiovisual material webpage 
Finally, a new web page was created for each of the parts into which we have divided the units. The 
structure of these web pages is similar to the previous ones. Now, in the main part of this pages the 
material necessary to carry out the practice appears, with a link to download the Mathematica file 
(software used at the UJA to carry out the computer practices of the subjects of the Department of 
Mathematics) that facilitates the student to follow the practices of the subjects and a pdf file with the 
script of the practice, or in the case that the practice is published in one of the books ([3], [6]) published 
by the Publications Service of the University of Jaén, an image with the index of contents of the practice 
and explanatory mini-videos of it. Finally, a list of solved exercises related to the contents of this section 
appears, these can be standard exercises, exercises to acquire skills, exam exercises, etc. For each of 
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these exercises, the following is provided on the web: an image with the statement, a video explaining 
the resolution and a link to download the resolution in pdf for better monitoring of the video (it is obtained 
by exporting to pdf the document that has been generated during the recording of the exercise). 

 
Figure 7. Webpage with material of a practice (Algebra - Computer Engineering). 

The videos that appear on this website contain several parts, all of them united in a single video. The 
most important are two: 

• a mini-video usually recorded in the Audiovisual Media Unit of the UJA (a studio conditioned for 
the generation of teaching content) with the presentation, by the teacher who later solves the 
exercise, of the statement of this and the theory necessary for its resolution. 

 
Figure 8. Screenshot mini videos with theory explanations. 

• The video with the explanation of the resolution of the exercise which it is usually recorded with 
the iPad tablet while writing in a GoodNote document with the Apple pencil. 
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Figure 9. Screenshot solving a problem. 

In order to view all the audiovisual content originated by the authors of this work, it is necessary for the 
student to log in to google drive with the account that the University of Jaén grants to each student since 
in principle all the audiovisual material created within the framework of this innovation project is restricted 
to the group formed by members of the University of Jaén, that is, for google accounts: 
xxxxxxxx@ujaen.es and xxxxxxxx@red.ujaen.es. Although at the beginning the audiovisuals were 
linked from the teacher's google drive, finally all the material will be uploaded to the tv.ujaen.es channel 
that the University of Jaén has to publish audiovisual content. 

At the end of this main part of each page and thinking of students who cannot attend theory class, we 
have included a drop-down in which they find additional audiovisual material related to the content of 
the page has been included and which has been selected by the teachers who teach the subject from 
among the open videos published on the Internet. In order to encourage multilingualism among this 
additional material, links to material in English have been inserted. 

 
Figure 10.  Drop-down of additional material. 

3 RESULTS 
The fundamental result that we proposed and consider in the process of achieving it is that the students 
have at their disposal audiovisual means accessible from a web site for the subjects of the Algebra area 
of the University of Jaén and that it serves as a means to improve the learning of these subjects and 
improve the yield rates, success rates, and absent rates of those subjects. With the use of this material, 
the use of information and communication technologies (ICT) is being promoted in the teaching-learning 
process of the subjects taught by the teachers of the area and on the other hand, multilingualism in 
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teaching is being promoted by inserting links to audiovisual material and other resources in different 
languages, especially in English, and above all related to the Discrete Mathematics subject.  

More explicitly we can summarize the results as follows: 

• 58 web pages have been created (see the table 1 for their distribution by subjects), all of them 
linked to the main one and hosted on the University of Jaén website at the address, 
http://web.ujaen.es/investiga/algebraudiovisual/. In the near future, the creation of the English 
version of the subjects taught in a bilingual group is planned. 

• Although this tool is being expanded with new content on a weekly basis, at the time of delivery 
of this work more than 90 solved exercises are uploaded in the web (see the table 1 for their 
distribution by subjects). 

• At the moment of writing this word students can find more than 300 links to internet videos that 
are open to the public (see the table 1 for their distribution by subjects). 

Table 1. Distribution of material by subjects. 

 Discrete mathematic 
(Computer Engineering) 

Algebra 
(Computer Engineering) 

Algebra  
(Stadistic and Business) 

Web pages 15 22 19 

Solve problem 20 45 28 

Internet links 50 189 122 

Subsequently, a study of perception of the experience will be performed by students, which will take 
place through a survey of telematics opinion in which it will study whether students find interesting using 
these audiovisual resources and a comparison of academic results. Both of students who use this tool 
and those who do not use it, for this, the yield rates, success rates and rates of no-presented of the 
subjects of previous years and of the academic year in which we carry out the experience will be studied.  

4 CONCLUSIONS 
This is the first course in which students use this tool and it has not yet concluded, so we have no data 
on yield and success rates and the number of students who have presented in an exam official call. 
However, taking into account the difficulties that the they are encountering due to the distance learning, 
that they are suffering in some periods of this course (no student has had 100% face-to-face class) and 
taking into account the high degree of acceptance of this kind of initiative in previous innovation projects, 
as mentioned in the introduction, and that our actual students belong to generations that use audiovisual 
material as a channel for the basic transmission of knowledge, we can venture the acceptance of this 
tool and the success of the students who use it. We can already perceive it by the number of visits to 
the different pages, with some reaching over 1200 visits for a second semester subject with 200 enrolled 
students and without having taken final exams. 

Finally, although the scope of this work currently only includes the subjects of the Algebra area of the 
University of Jaén, and only two degrees are affected, it could be extended to any other Mathematics 
subject or another subject whose evaluation consists of solving problems. 
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Abstract  
The educational process at universities needs to be constantly innovated and looking for ways to 
motivate students in science and technology-oriented towards the knowledge society. According to the 
European Commission, achieving entrepreneurial skills, financial literacy, and soft skills in education is 
of strategic importance, one of the necessary skills for the 21st century. E-learning is one of the most 
effective teaching methods in the teaching process, making full use of information and communication 
technologies. The paper aims to create a suitable model of teaching using innovative elements and 
information technologies to reflect on the labour market requirements and the European Commission's 
intentions in the field of education. The paper focuses on using new innovative elements in education 
to evaluate the benefits of implemented innovative features on the knowledge and skills of students of 
the Faculty of Manufacturing Technologies in the subject Automatic identification systems in production 
processes. Learning management systems, specifically MOODLE and automatic identification systems, 
are also real in the interactive teaching process. Our goal is to enable a large number of students to fully 
and conduct self-study. Suppose an electronic course is to be an equivalent substitute for a teacher 
course or its supplement. In that case, it must make thorough use of information technology and 
encourage the user to interact and act. All these assumptions lead to the use of the Internet for distance 
education projects at the university. In the presented form of study, we will provide, in addition to 
classical teaching, several multimedia materials available via the Internet (videos, animations, images, 
graphs, hyperlinks, electronic test systems, statistics, discussion forums). The new teaching model will 
enable students to acquire quality knowledge and meet the labour market requirements for university 
graduates and subsequent successful employment. 

Keywords: LMS, Interactive education, Practical work, Competitiveness. 

1 INTRODUCTION  
The interactive environment is an ideal learning environment for adults. It mentions important elements 
of the learning environment: content, context, participants, teacher, ideas [1]. The interactive relationship 
(process) between these elements is characterized as the key to success in education. Teaching should 
always be an interactive process, whether we are talking about educating people of any age [1]. The 
teaching method is a particularly exceptional feature in today's world, given the rapid development of 
information and communication technologies (ICT) and the personalities of students, whose 
requirements and needs for education are very diverse. However, "learning from your own mistakes" 
can be a unifying philosophy that deserves due attention in our education [2]. Experiences - although in 
many cases only initial - can be associated with errors and inaccuracies, in which we can evoke real 
learning by correcting them. In everyday pedagogical practice, this does not mean that we should (or 
could) omit specific answers and deal mainly with the formulation of questions, problems, but rather 
focus on the quality of the questions asked when re-evaluating the substance and their important 
meaning [1]. Asking questions can cause a "start" of mental processes, but it can stimulate the 
implementation of various activities leading to the achievement of beneficial development [2] [3]. The 
essence of the previous ones is that we motivate our students to facilitate thinking with inspiring and 
correctly formulated questions while not forgetting that the goal is not the correct answer to the question 
but the search and research process itself. By giving questions a different meaning from testing and 
checking knowledge, we achieve that students are more actively and boldly involved in the teaching 
process, do not be afraid to express their opinions and ideas and learn to respect the views of others. 

Based on the above facts, we characterize a good question, such as: 

- accurate, interesting and worded, 
- leading to problem-solving activities, 
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- capable of arousing ideas, 
- respecting the current mental abilities of students, 
- taking into account the set educational goals [4]. 

2 WORK METHODOLOGY  
In technical education, we encounter a number of very well applicable interactive simulations, which in 
education in a certain area have become almost irreplaceable, especially because they allow to capture and 
test a certain principle and event that is similar (same) reality [3]. But also very useful are those simulation 
programs that will find out whether the proposed automatic identification in the production process will be 
fully functional in fact and how it will behave in changed conditions [2]. In the following figure 1. we see course 
offer of Automatic identification systems in manufacturing processes managed by the learning management 
system, specifically Moodle, which is offered by the Technical University of Košice for all its faculties. 

 
Figure 1. Course environment in the MOODLE [authors own processing]. 

We ensured interactivity through the interaction between the teaching system, the teaching material and 
the learner itself. We can say that the interactivity of multimedia teaching aids has a greater impact on 
the learning process than the information provided. In addition to the learning management system 
Moodle, we also used online consultations using the Cisco Webex platform, which is available at the 
Technical University in Košice. 

To create effective teaching material for practical subjects like Automatic identification systems in 
manufacturing processes, we usually chose the Blank Material template. We inserted professional texts 
(Fig.2). This template provides the greatest freedom for creating learning material. A template for 
importing a Word and PDF file was also usable for our needs.  

  
Figure 2. Study material [authors own processing]. 
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Evaluation is also very closely related to motivation [4]. We can argue that learning should not be about 
marks, and marks are a tool of teacher power [5]. But the reality is that marks or other external 
motivational sources are an extremely strong motivating factor for children to work. Without them, they 
are lost and unable to complete tasks [5]. The issue of evaluation is difficult, complex and we will 
certainly not solve it with this article. It reflects the tradition, habit, knowledge and skills of teachers, 
society, or the openness or closeness of our perception. Figure 3 shows the method of preparing student 
assessment. We used a quiz to select questions for which the students had a predefined time. It isn't 
easy to set up a fair and effective evaluation during distance learning. The Ministry of Education 
guidelines concerning the assessment of secondary and secondary school pupils agree that during 
distance education, the emphasis should be on feedback, formative assessment. We verified student 
feedback during individual online meetings with students. 

 
Figure 3. Preparation of final check of students' knowledge [authors own processing]. 

The main advantage of the interactive form of study is its temporal and spatial asynchrony - the student 
devotes exactly as much time to study (studying at home in free time, the possibility of determining his 
study pace) as he needs it and in the place that suits him (case of an individual choice of study place) 
[6]. The majority of studies can be individualized - adapted to their learning needs. This type of learning, 
in which the student manages his learning process, is commonly referred to in English literature as self-
directed learning. In this type of study, students are better able to apply the acquired knowledge to 
certain situations in real life [7]. Students are largely responsible for themselves, and therefore, a 
different type of motivation is assumed than in the traditional way of teaching. From this point of view, 
we can consider the distance education distance as more suitable for adults, for personally mature 
students. 

3 RESULTS AND DISCUSSION 
An equally important part of our pedagogical research has become the research of students “opinions 
as an important indicator of students” success. Achieving learning outcomes to attain the desired 
learning outcomes can be a function of many factors. Effective factors are known to play an important 
role in human behaviour [8]. In the school environment, we can consider the perception and opinions of 
students' apostasy reflected in the individual subject, and teaching methods to measure the 
effectiveness of teaching work. It often happens that students like a certain subject or scientific 
discipline, mainly based on the positive emotional impact of the way of teaching and the teacher's 
personality [9]. In this part of the work, we focus on presenting selected results obtained in teaching the 
subject "Automatic identification systems in manufacturing in processes" and measuring the success of 
students during the evaluation activity.  

We set the main goal in planning the research survey: “To examine the relationship between interactive 
teaching - implementation by incorporating interactive simulations - and cognitive development of 
experimental and control groups of students of the second degree, technical orientation.  

Thus, we achieved the possibility of obtaining a more comprehensive picture of the didactic method 
used, which, in addition to the cognitive development of students included in the working group, also 
maps the fulfilment of affective-attitude goals education. By test preparing and setting the initial 
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conditions, such as the minimum and maximum score. The value of written check control, different types 
of questions were selected from the question bank (Fig.4). The most frequently asked questions were 
Essay or choice of options. The working time for the test was 60 min, and the test was opened and 
closed based on predefined conditions. The final form of passing the test was shown in the following 
statistical table (Fig. 5). 

 
Figure 4. The list of questions for the final test [authors own processing]. 

The ability to edit and change settings can take you to various forms of final evaluation forms. If we want 
to focus on students' overall evaluation according to the achieved results, we set the total number of 
items of students studying the course [9]. We will perform an overview of the effects of students who 
passed the test with their points (from 0 to 100). 

 
Figure 5. The overall number of students achieving grade ranges  [authors own processing]. 

Interactive education has openly pointed to what we can safely call a crisis of motivating students to 
learn. But today it is more prominent than during full-time teaching. It is challenging for teachers to keep 
students' attention and keep them motivated to learn and fulfil their responsibilities [10]. There are only 
a minority of teachers who do well. Factors such as the teacher's personality traits, technological skills, 
interpersonal relationships and others play an important role [11]. The most comprehensive tool for this 
purpose is video conferencing, which is, however, technologically demanding in terms of hardware 
equipment (camera, microphone, speakers) and the quality of the Internet connection. It is also 
challenging for constant communication between the teacher and the student, assigning ongoing tasks 
and verbal evaluation of the success of their development [12]. 
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4 CONCLUSIONS 
Based on the obtained data, we can conclude that with the help of appropriately formulated questions, 
we can lead students to discover the facts and facts hidden in the subject matter. It will prevent only 
ready-made information and support the student's motivation to acquire new knowledge. 

The aim of our research was also to teach students that: 

• the information society is not characterized by a lack of information, but rather by the need for 
proper handling of them, their meaningful processing, evaluation and analysis of the results 
obtained; 

• correct critical thinking is more important than following predetermined steps in solving a problem, 
i.e. it is necessary to think critically and evaluate different situations and issues; 

• errors of fault can be the right starting point for a real understanding and further development, i.e. 
use the mistake to learn from his own mistakes; 

• without meaningful activity, in which one works, works and thinks, it is not easy to create a natural 
learning environment that supports higher cognitive goals. It is necessary to learn through 
activities connected by the real world around them, based on the research principle. They have 
the opportunity to gain their own experience and come to their discovery. 
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Abstract 
In order to understand how close artificial intelligence really is to developing human skills, this paper 
proposes the following research question: “Does artificial intelligence live up to human standards of 
learning and creativity?” To answer that question we use a combination of theoretical analysis and 
interviews with experts from the field of artificial intelligence. In total, six experts were interviewed. The 
results show that artificial intelligence in its current state is not able to live up to human standards. The 
main reason being that the human learning process or any creative process for that matter requires a 
certain adaption to reality. This paper argues that the current approaches to artificial intelligence do not 
guarantee that an algorithm has an understanding of the environment it is operating in. Despite that 
verdict, artificial intelligence has managed to generate real value for many of our daily processes. 
Especially in decision support systems artificial intelligence is used to switch from rule-based 
recommendations towards data-driven proposals. 

Keywords: Social Cognitive Theory, Connectivism, Artificial Intelligence, Creativity, Learning Theories. 

1 INTRODUCTION  
Trying to understand human behaviour is a very complex field of scientific study. The scientific opinion 
on how behaviour is learned has changed a lot over time and is still debated today. No matter what 
paradigm one believes in, they all share the idea that behaviour is learned and not inherited. In order to 
fully understand the learning theories that follow, we must first investigate the three dominant paradigms 
of learning. 

The first one is Behaviourism [1]. The idea behind Behaviourism is that everything that happens within 
a human’s mind like thoughts and feelings cannot be observed or measured and should therefore be 
ignored. This means, that the only thing that can influence human behaviour is the human’s external 
environment. A certain behaviour can therefore only occur if the right environment or antecedent is 
given. Depending on the consequences of the given behaviour, reinforcement or punishment, it is more 
or less likely to reoccur in the future. This approach was heavily criticized by Skinner [2] saying that, 
while the emphasis in observation should be placed on the external factors, the internal processes of a 
human should not be ignored. Skinner is associated with Operant Conditioning where an individual 
learns a certain behaviour by linking it to certain consequences. These consequences are either positive 
(reinforcement) or negative (punishment).  

The second paradigm is called Cognitivism. Instead of focusing on the output of a behaviour, 
Cognitivism focuses on the mental processes that occur during the execution of a specific behaviour. In 
order to effectively learn, Cognitivism believes, an emphasis should be placed on the acquisition of 
knowledge and the building of internal mental structures [3]. The big difference in comparison to 
Behaviourism is that Cognitivism gives the learner an active role. He or she has to perform a variety of 
mental activities in order to produce and understand the consequences of one’s actions. 

The third and last paradigm is known as Constructivism. The roots of Constructivism can be found in 
both Philosophy as well as Psychology. It also acknowledges the fact that learning takes place mostly 
inside the individuals head and is therefore primarily a mental task but in stark contrast to the previous 
paradigms, Constructivism is not objectivistic in its nature [4]. It instead believes that the human mind 
filters the given inputs to produce an individual version of reality. This idea is rooted deeply within the 
rationalists of the Greek era where the mind was believed to be the singular source of all meaning [3]. 
With this understanding of learning paradigms, we can now look towards Social Learning Theory, which 
was an early attempt to bridge the gap between Behaviourism and Cognitivism. 

Social Learning Theory proclaims the idea that most learning happens by observing behaviour displayed 
by a model. While the theory recognizes “trial and error” or "learning by direct experience” as a way of 
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learning new behaviours, it mentions that there are many highly complex or possibly dangerous 
behaviours that are more easily accessible through observation. The observational learning effect is 
stronger, the better an individual can identify with the model. This means that women are more likely to 
mirror the behaviour observed from other women, young people are more likely to learn from other 
young people and so on [5]. Social Learning Theory has often been seen as a bridge between 
behaviourist and cognitive theories. Even though it puts a strong emphasis on the external environment 
from which the behaviour is observed it also recognizes that a mediational process is involved that only 
happens within the learner’s mind. Effective learning only occurs if both factors, the behaviourist 
environment and the cognitive mental processes, act in combination [6]. Social Learning Theory has 
been widely used to analyse learning in the age of social media [6]. Social Learning Theory is especially 
interesting in those cases because what the internet and social media specifically have allowed us to 
do, is to connect with more people than ever before. Still, there is a clear gap in research when it comes 
to combining Social Learning Theory with Artificial Intelligence (AI).  

Another learning theory that is to be considered at this point is Connectivism [7]. Connectivism argues 
that more traditional learning paradigms like Behaviourism, Cognitivism, and Constructivism do not take 
into consideration the significant ways in which technology has impacted our everyday life’s and 
therefore the need for a modern learning theory or “a learning theory for the digital age” is given. A big 
emphasis is put on the half-life of information, which is defined as the time span from when knowledge 
is created to when it becomes obsolete. The term half-life originates in physics where it is used to 
describe the amount of time it takes for half the atoms of a radioactive substance to disintegrate. While 
it is impossible to determine the half-time for a single isotope of a radioactive element, it can be 
accurately measured for a group of isotopes. The same is true for the half-time of information. The 
lifespan of a single piece of information cannot be accurately determined, it can be measured for an 
entire sector like information technology or medicine [8]. Connectivism uses the reduced half-time to 
argue that learning is, now more than ever, a continual process and that informal learning, meaning 
learning outside of formal education, is becoming a more and more significant aspect of our lives. Other 
important trends that Connectivism sees, are that know-how is being replaced by know-where which 
implies that the current knowledge is less valuable than the ability to acquire new knowledge quickly 
and the fact that many processes concerned with cognitive information processing can now be either 
completely performed by a technology-based system or at least be supported by one [7]. 

Compared to Social Learning Theory, which focuses heavily on the external environment and its impact 
on learning, Connectivism prioritizes the mental actions. Where Social Learning Theory sees 
reproduction, aka re-enacting the observed behaviour as the primary goal, Connectivism sees the 
competence of forming connections between the newly acquired information and already memorized 
behaviour as the best indicator for successful learning [7]. Connectivism sees knowledge as something 
that is distributed across a network of connected nodes. This implies that a) in order to access the 
information stored in the network, an individual must navigate it, and b) for an individual to gain new 
knowledge, additional nodes must be created to enlarge the network. This definition of knowledge draws 
many similarities to the way that both the world wide web and organizations operate [9].  Both technology 
and organizations are an important aspect of Connectivism. 

Siemens [7] argues that in a knowledge economy, knowledge is the number one indicator for success. 
Therefore, effective ways to manage the flow of information need to be established, also known as 
knowledge management systems. When it comes to technology and its role in learning, Connectivism 
acknowledges that most modern information resides within technological systems. Since the primary 
goal of this paper is to investigate whether or not learning can occur within non-human appliances, it is 
important to mention that while Connectivism sees the storage capabilities of technical systems and 
their ability to perform simple cognitive tasks, it does not recognize technology as being able to generate 
knowledge on its own. 

When considering the idea that an AI is to produce new knowledge and teach it to a human, we realize 
that different approaches to AI all have their strengths and weaknesses in certain areas. The closer the 
behaviour of an AI mirrors human behaviour patterns, the easier it should be for a human to copy. The 
rational approach instead aims to produce the most efficient behaviour possible at the cost of relatability 
and the risk that a human might reject a certain behaviour entirely because it feels unnatural or wrong. 

The recent achievements in AI technology [10, 11] can mostly be attributed to technological 
advancements. Both processing power and storage capabilities have skyrocketed over the past couple 
of years, all according to Moore’s Law [12].There are two types of AI when it comes to its capabilities. 
Weak and strong AI. A weak AI is purpose-built. This means that it can only accomplish one thing that 
it was specifically built for. Strong AIs, also known as general artificial intelligence (GAI), on the other 
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hand can learn and perform tasks on their own, without being fed the rules of the task by a human. 
These entities that can in theory become proficient within multiple fields of work are considered the next 
big step in AI [13]. 

There are many areas of information technology, which originate in the study of AI. The most prominent 
ones are machine learning, natural language processing, image and speech recognition as well as 
robotics. All these areas of AI attempt to mirror human capabilities. This paper is going to focus mainly 
on machine learning since the basic idea of machine learning is to create a machine that can achieve a 
given goal with only the most basic objectives of the task as an input which is what human learning also 
comes down to. In all the areas where machine learning has been put to use so far, the final goal was 
easy to define but the steps required to achieve that goal in an optimal fashion are unknown. In chess 
for example, the goal is to win by mating the enemy king or forcing the enemy to surrender but the steps 
required to get there are very hard to figure out [14]. The basic idea behind machine learning is to have 
a computer perform a task without specific instructions or human interference. Instead of feeding the 
machine hard-coded instructions on how to perform the given task, it is instead given an algorithm that 
allows the AI to derive the necessary knowledge from the data that it has access to. There are three 
main types of learning algorithms that are used in machine learning, namely supervised learning, 
unsupervised learning and reinforcement learning [15]. 

• Supervised learning 
In supervised learning the machine is given a set of training data. This training data consists of 
an input (data) and the desired output (goal). The training data is used by the computer to 
calculate a function that allows it to predict future outcomes for a given input. Common use-cases 
for supervised learning algorithms are classification and regression [15]. One famous example for 
supervised learning is the naïve Bayes classifier. The naïve Bayes is used for text categorization 
like distinguishing between legitimate emails and spam given the text of the email [16]. 

• Unsupervised learning 
The stark difference between supervised and unsupervised learning is that the data that is fed 
into the algorithm is not labelled and does therefore not contain any information about the desired 
output. This means that usually the desired output is not known at the time that input is given to 
the algorithm, which makes unsupervised learning heavily exploratory because the output is 
unknown. One big use-case of unsupervised learning is called clustering where the goal is to use 
the unsupervised learning algorithm to find similarities in a dataset where the person feeding the 
algorithm does not know, how these clusters are going to look [17]. 

• Reinforcement learning 
The idea behind reinforcement learning is that the learning agent, the computer, is only given the 
basic rules of the task that it is to perform and a way for the agent to measure its success. It is 
noteworthy to mention that in reinforcement learning, the agent is not fed any training data instead 
it generates all its data by itself through pure trial and error [18]. One of the biggest problems that 
reinforcement agents face, is the question of exploration vs exploitation, also known as the multi-
armed bandit. The multi-armed bandit tries to answer the question of what an agent is to do once 
it finds a sequence of actions that it deems successful. The agent can either further exploit that 
option reaping the benefits while also optimizing its behaviour or it can assume that there is an 
even better course of action available that it has yet to discover. This means that the agent is to 
discard the current solution and start searching again [19]. Reinforcement learning has many 
different use-cases. The most prominent use-case currently is to learn to play a game [10, 20, 
21]. 

Within the last paragraphs we could show that AI is becoming more and more capable of performing 
tasks that humans are usually associated with. Despite that, research seems to not hold these machines 
to the same standards. We do not question if these machines are actually intelligent, instead we call it 
artificial intelligence. We do not question if these automated systems can be called creative in the same 
way that humans are, instead we call it computational creativity [22]. If we want to continue the storyline 
that AI can do almost anything that a human can, we need to stop creating separate standards for 
machines and people and instead start evaluating machines with the same standards, human standards. 
Thus, the goal of this paper is to answer the following research question: “Does artificial intelligence live 
up to human standards of learning and creativity?” 

The answering of this question allows us to determine how much the current media hype is really just 
hype, and how much of it resembles the actual capabilities of AI. Boden mentioned back in 1998 that 
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overcoming the challenge of creativity is one of the most important challenges for AI [23]. Even very 
technical AI systems can benefit from creative capabilities the same way that humans can benefit from 
creativity in almost every life situation [23]. Answering the research question stated above allows us to 
develop a profound understanding of the current state of AI, or - how the title of this paper phrases it -
“the reality of artificial intelligence”.  

2 METHODOLOGY 
In order to understand the way in which the technological advancements already described in this paper 
affect our learning process, guideline-oriented interviews with experts in the field of digitization were 
conducted. All these experts have in common that they must think about and deal with the implications 
of the technological advancements in the field of AI that we are faced with today. They are believed to 
have valuable insights into the questions brought forward by this paper. It is also believed that, due to 
the medial hype that surrounds the term “artificial intelligence”, only experts within the field will be able 
to provide valuable, research-based insights into the topic. 

2.1 Expert Interview Framework 
Expert interviews are explorative in nature. At first, this seems to contradict the idea of using a guideline 
for the interviews, but the guideline helps both the interviewer and the expert to be as productive as 
possible while maintaining maximum flexibility. For the interviewer, the guideline enforces a thorough 
research of the topic so that the expert sees the interviewer as an individual worth talking to. Experts on 
the other hand are knowledgeable in fields outside the scope of the interview. The guideline helps to 
avoid prolonged discussions about topics that would ultimately not be included in the final results. The 
interviews were then analysed according to the analytical framework presented by Meuser & Nagel [24]. 
Their framework consists of six steps: 

1 Transcribe: Transcription is the process of writing down what was said during the interview without 
changing anything. The level of detail can vary from interview to interview and is to be judged by 
the authors. Parts of the interview that will not be of use to the final analysis can be transcribed 
in less detail or even left out completely. 

2 Paraphrase: Paraphrasing is the process of repeating what the expert said in the words of the 
authors. During this step, the authors have the possibility to emphasize the importance of the 
topics that the expert talked about. Some topics the expert talked about in great detail might not 
be very relevant for the final paper and therefore summarized heavily while others might be 
paraphrased in high detail. During this step it is important to keep the chronological order of 
information intact. 

3 Headlines: While putting headlines above the paraphrased sections of the interview, the authors 
should try to reflect the terminology used by the expert. Blocks of paraphrased information can 
be broken into different smaller pieces at this point and put out of their chronological order. 

4 Thematical comparison: During this step headlines from the different interviews are compared 
and combined under a unified headline if they have the same thematical content. 

5 Sociological conceptualisation: The goal of this step is to abstract a single concept from a 
thematical section. 

6 Theoretical generalisation: The final task is to take the concepts that emerged from the interview 
material and describe one or more theories that emerge from these concepts. 

This framework is very similar to, although a bit less structured than the qualitative content analysis 
framework developed by Mayring [25]. The main difference between these two approaches is that the 
expert interview does not place any emphasis on the human aspects of the expert. The expert is seen 
as a catalyst for their information and is expected to be as objective as possible. 

2.2 Interview Procedure 
The interview procedure that will be explained in this section consists of the selection process, the 
interview itself, measures taken to guarantee data protection as well as the transcription process. 
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2.2.1 Selection process 
The first interview partner was contacted in person at a data science panel discussion that one of the 
authors and the interview partner attended. This first contact helped the authors establish contact with 
the other interview partners after the first interview was conducted. Having an expert assist in the 
selection process after getting an understanding of what the interview is about helped guarantee that 
the future experts have valuable insights into the questions asked. 

2.2.2 Data protection measures 
In accordance with GDPR regulations, every interview partner was informed about their rights during 
the interview as well as how the interview is going to be processed and used for the final thesis. They 
were told that the interview is going to last approximately 45 minutes. If at any point they feel that they 
want to stop the interview they can do so without citing a reason. The audio of the interview will be 
recorded for transcription purposes only. During the transcription process all personal information will 
be anonymized and the final transcripts will not be attached to the thesis. A data protection document 
that mirrors this information was signed by the authors and the interview partners. 

2.2.3 Interview Guideline 
All interviews were conducted using the same guideline, which consisted of four main questions that 
were asked in every interview: 

• What is your definition of Artificial Intelligence? 

• How do you deal with the “Black Box” criticism that AI research is facing? 
• Do you think we are going to see another AI winter? 
• Do you have examples from your everyday work that show the interactions be-tween AI and 

humans and how they can benefit from each other? 

2.2.4 Transcription & Analyzation 
As mentioned before, all interviews were recorded for transcription purposes. These transcripts were 
created as soon as possible after finishing the interviews. Due to the length of the interviews sometimes 
exceeding over an hour, not all transcripts could be finished within a day. A free online tool oTranscribe 
was used for this purpose. In accordance with the chosen research method, no emphasis was placed 
on pronunciation or body language shown by the expert while creating the transcripts [24]. 

The most important paragraphs and phrases from each interview were highlighted. These were then 
paraphrased if necessary, given a fitting headline and categorised. These categories from the various 
interviews where then collected and sorted. The final result of this process is a spreadsheet containing 
the most important aspects of each interview grouped by their corresponding category. This spreadsheet 
was the basis for the following analyses. In order to increase the quality of coding, the principles of 
interrater reliability in qualitative studies were applied.  

3 RESULTS 
During the interviews one of the big focus points was to find out if the experts would differentiate between 
the terms artificial intelligence and machine learning while also enquiring what that difference is. Most 
respondents used the term machine learning during their explanation of AI but in case they did not, they 
were asked explicitly if they would make a differentiation. One of the experts found very clear words for 
what machine learning is by stating that machine learning is all about a machine understanding statistical 
distribution. When asked specifically for the differences between the two terms, the same expert said 
that in order for machine learning to make sense, there needs to be some kind of uncertainty in the data. 
Without uncertainty there is no learning. When talking about machine learning, many experts focused 
on reinforcement learning, which is something that was also touched on during the theoretical analysis 
of this thesis and which we will now take a closer look at. 

Reinforcement learning is something that already got explored in the theoretical analysis done by this 
thesis, but the experts provided additional insights into this topic that we will take a look at in this section. 
One of the experts who has been working with reinforcement learning since the early 2000s gave a very 
clear definition and states that reinforcement learning is a very fundamental way of learning similar to 
the way animals learn that does not require conscience and takes advantage of basic conditioning. 
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When asked the question of how reinforcement learning has evolved over time the respondent 
mentioned that there were two important breakthroughs to further research. The first breakthrough was 
simply the increase in raw processing power and the increase in infrastructure for distributed systems. 
The second breakthrough was deep learning, which allows the machine to reiterate over the acquired 
data over and over again similar to how the human brain unconsciously reiterates over everything that 
has happened that day. When asked about why so many projects use reinforcement learning the answer 
was that reinforcement learning is simply the most advanced decision theory both in terms of theoretical 
and practical implementation. 

One of the biggest criticisms AI is faced with is the black box problem. It is argued that for many 
algorithms you can only investigate the data that you put into the algorithm and the output that is created 
but no insights into the decision-making process are given. This is the same criticism that early research 
in human intelligence and human learning faced [2] where scientists argued that the human brain is so 
complicated that we simply cannot grasp the processes that go on within and instead have to focus on 
what we can see. One of the experts highlighted why this approach can never be truly satisfactory: 
“When you cannot interpret the models you might miss some insights that are trying to tell you what is 
wrong, simply because you do not see it.” Another respondent mentioned the danger of artificial 
intelligence making decisions that would be totally unnatural from a human perspective. The expert 
further warns of the fact that an AI can come to conclusions or inferences that might make sense to the 
machine but may be totally unnatural from a human perspective. A third expert emphasized the need 
for traceability especially in those cases where the decisions are being made really close to the 
separating line between yes and no saying that false positives or false negatives can happen and that 
these are the decisions that can have a heavy influence. 

All experts where asked what measures can be taken to combat the black box problem. During the 
interviews two different strategies to make AI more transparent emerged. The first idea is to rely on 
algorithms that have passed the test of time. A simple linear regression can usually go a long way, does 
not require extensive processing power and can be visualized as well as be explained easily. The 
experts also recognized, that switching to a simple, easy to understand model or algorithm is not always 
an option. In those cases, there are various visualization methods that can be applied. One expert said 
that he used hierarchical decision trees in the past to visualize the decision-making process the 
algorithm goes through. These decision trees allow everything from a very top-level visualization to a 
very granular one. Another respondent mentioned a project where they relied on heat maps to show 
which parts of the image were used by the algorithm to make the distinction between a wolf and a husky. 
The heat map allowed the researches to identify the fact that, instead of using the primary subject of the 
image, the animal, it instead scanned the surroundings for snow to determine if it is a husky, a lot of 
snow, or a wolf, little to no snow. 

An important thing to mention when it comes to transparency in AI is GDPR or DSGVO which was 
brought up by one of the experts saying that these new regulations put into place by the European Union 
guarantee every citizen insights into why, how and for what his or her data is being used. Not being able 
to explain what artificial intelligence does with the data or why the algorithm derives at a certain output 
for a single individual would therefore be a direct violation of these basic rights. Although this right is 
restricted to cases where an automated decision making takes place that can have “legal or similar 
effects”, this still means that if we want to develop systems like that, we are legally obligated to deal with 
the black box problem [26].  

AI can only work if it is fed with data, usually a lot of data. With reinforcement learning we have developed 
algorithms that can generate their own data, but for many use-cases this is not an option which leads to 
a situation where we need data from real human beings to train and use our models creating a trade-off 
situation between AI powered amenities like Amazons Alexa, and how much data we want to share with 
the companies operating these services. Importantly one of the experts mentions the need for education 
in order to make an informed decision about how much of our privacy we want to trade for these quality 
of life services. On the topic of data that might not seem critical at first glance one of the experts mentions 
that there are correlations buried deep within the data that, once uncovered by the algorithm, could 
quickly allow unassuming data to become critical knowledge. Both these quotes mention the idea of 
needing to educate, creating awareness for the questions we are facing today. Asked directly who and 
what should be taught, one of the respondents mentioned that while we usually want parents to teach 
children important life lessons like this, the fact that parents often know less about the power of data 
and modern, digital technologies in general, there is not much hope of that happening. 

When the experts where asked about areas where AI and humans heavily interact with each other, 
decision support systems came up frequently. One of the experts explains that we should take decision 
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support systems for what they are, support systems. Their goal is not to take away the responsibility of 
decision making but instead present different variations of possible decisions for the human to judge. 
Further mentioning that many of the problems we are trying to solve with these support systems are 
problems where the solution is hard to find but easy to identify. To illustrate this phenomenon one expert 
mentioned Sudoku as an example stating that recommender systems are really good at coming up with 
solutions while humans are pretty good at evaluating them. This could be compared to a human version 
of the famous P vs NP problem in mathematics, where for a long-time mathematicians have been asking 
the question of whether or not the sum of all problems P - that can be solved in polynomial time - is 
equal to NP - the sum of all problems that can be verified in polynomial time [27]. In this human version, 
there are many problems that humans cannot solve but only evaluate within polynomial time relying on 
algorithms to come up with possible solutions. 

The last important question that came out of the conducted interviews was something that came up 
during the more exploratory parts of the interviews. That question is: “Can AI ever be considered 
creative”. While this question was initially meant to challenge the insights of the experts, it turns out to 
have huge implications for whether or not AI will ever be able to learn, similar to the way us humans 
learn. The interesting thing about this is that the answers to this question go into completely opposite 
directions. One of the experts stated that AI must be considered creative because all it does is use 
experiences or data to create something new and argues that we humans do the same. The machine is 
just able to do it more proficiently. The respondent further mentioned that in the cases AlphaGo or 
AlphaZero the moves that the machine made were explicitly called creative, something that was never 
seen before, by pro players in their respective games. But there is also the opposite viewpoint with one 
expert stating that for them, creativity is a beautiful, human attribute that the machine will never be able 
to attain due to the complexity of the human brain. To iterate further on this viewpoint, the same person 
went on to discuss the differences between conscious and unconscious learning processes. The 
argument was that most machine learning projects mirror unconscious learning processes that happen 
in the brain while AI is having a hard time recreating the conscious learning processes, the processes 
that can generate a creative output. Another reason for why AI cannot be considered creative that was 
mentioned is intention. One expert stated that intention is what defines art, clarifying that art is not only 
about the picture, but also about the artist and their intentions. 

When asked about the definition of intention or sense one of the experts mentioned that while we cannot 
touch or see sense, we know very well what it is. The person then talked about an experiment where a 
test subject would get one image projected onto the left eye and a completely different image projected 
onto the right one. What happens is that the brain would switch between one of the images at random, 
allowing the individual to only see one image at a time. The reason for this reaction is that the brain 
understands that it is physically impossible to see two completely different things at the same time. It 
does not make sense. That differentiation between what does make sense and what does not is what 
sets us apart from the machines we are trying to create, according to one of the experts.  

4 CONCLUSIONS 
The question at the beginning of this paper was if artificial intelligence in its current state can be held to 
the same standards as humans in terms of learning and creativity. To answer this, extensive interviews 
with experts in the field of artificial intelligence were conducted to find out what exactly the current state 
of AI is. These interviews revealed that there are currently two big areas where AI is being used. The 
first one is task automation like image recognition or natural language processing where tasks that a 
human could do are performed by a machine that is in most cases more efficient. The second area of 
use for AI is in improving existing systems, mostly decision support systems, by moving away from 
simple rule based decisions to data driven decision making. Neither of these two areas have the potential 
to significantly alter human learning; they are merely improvements to existing tools. The second reason 
why AI in its current form cannot change human learning is that it is not to be considered creative.  

This paper argues that creativity is a basic requirement for any learning entity. As established previously, 
a creative entity needs to be somewhat adaptive to reality. Since AI operates on a numerical rather than 
a symbolic level, it does not have a connection to the reality it operates within and can therefore never 
be considered creative nor a learning entity. This conclusion mirrors findings made in human learning 
research where studies found out that people require a certain level of awareness towards their learning 
goal in order to learn efficiently [28, 29]. 

The final conclusion is that AI is not the disruptive technology that it is made out to be. Despite that, it 
manages to make improvements to many different information systems that have existed for a long time. 
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AI is considered an incredibly powerful technology by all the experts that were questioned for this thesis. 
While the reality of artificial intelligence might not make for good newspaper headlines, the results this 
technology is able to produce can be felt in many areas of our daily lives and artificial intelligence is here 
to stay. 
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Abstract 
Case studies are a popular way of imparting knowledge at universities and colleges. There are many 
different approaches to the structure of case studies. Students usually work on the cases independently 
and then present the results. Whether the individual students understood the case study's content and 
how difficult it was for them to do so is often not considered. This short paper discusses how the content 
should be designed in the form of Knowledge Nuggets (KN) in a case to keep the students' cognitive 
load as low as possible. The cognitive load is based on Cognitive Load Theory (CLT) [1]. The total 
cognitive load results from three individual loads: the intrinsic cognitive load, the extraneous cognitive 
load, and the germane cognitive load [2]. According to Bailey et al. [3], KNs consist of tasks that students 
undertake in some context to achieve specific learning outcomes. To design a knowledge nugget, the 
subject area, level of difficulty, skills or knowledge required, and the environment in which the activity 
takes place should first be defined. KNs should be designed for a predetermined teaching or learning 
approach. 

Thus, an exploratory case study based on Yin [4] was planned to light the topic often very hard to grasp: 
business continuity management based on ISO 22301. For each of the case parts, the authors designed 
two KNs with the same content and structure but with different predicted cognitive load. The KNs 
structure was based on Felder and Silverman's Learning Style Model (FSLSM) [1]; the cognitive load 
was based on the CLT [5]. Both versions of the KNs were designed to match students' often-preferred 
learning styles mentioned in studies (active, sensing, visual and sequential). Besides, care was taken 
to keep the germane cognitive load as high as possible in the first variant and neglect the second 
variant's effort. The expectation is that a KN should be presented so that the extraneos cognitive load 
is as low as possible. That depends on how the information is presented. The intrinsic cognitive load, 
which depends on the information's complexity, can be influenced depending on the learning goal. 
However, the goal should be to achieve a high germane cognitive load, which reflects working memory 
capacities for understanding the information. However, the KNs have been finally designed but not yet 
applied due to the lack of possibility (COVID-19) to test the existing KNs. Therefore, we could not 
execute the empirical part yet. Nevertheless, this conference submission should be seen as a pre-study 
and a way of receiving input concerning structure, content, and empirical methods of testing our KNs. 

Keywords: Knowledge nuggets, case study, business continuity management, learning style model, 
cognitive load theory. 

1 INTRODUCTION  
We live in a world that is becoming increasingly crisis-prone, whether due to climate change, 
transnational diseases (COVID19), or digitalization. The top global risks in terms of probability of 
occurrence consist of environmental issues, followed by technological and sociological issues [6]. The 
so-called Corona Crisis emerged in the wake of the COVID-19 pandemic, leading to mass quarantines, 
exit or contact restrictions, and the closure of businesses and public institutions in many countries 
worldwide. Both the social and economic lives of billions of people have been and continue to be 
severely curtailed. As a result, unemployment rose, stock markets collapsed worldwide, and economic 
output fell and continues to fall significantly [7]. Therefore, a solid education in the area of Business 
Continuity Management (BCM) becomes vital. 
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1.1 Business Continuity Management (BCM) 
In the context of the so-called BCM, the aim is to ensure that operational business processes are 
maintained and to avoid downtimes and financial losses through plan-determined management [8]. The 
cost of downtime varies significantly depending on the organization's size, the industry, and the type of 
event causing the disaster. A 2016 study by the auditing firm KPMG shows that in the previous 12 
months, 29% of organizations had downtime costs exceeding $100,000. For 10% of organizations, 
downtime-related costs were more than $1,000,000. It was also found that 32% of organizations did not 
know the cost of their downtime at all [9]. In addition to direct financial losses, an outage primarily affects 
non-monetary factors of the organization, such as reputation, reliability, branding, and customer loyalty. 

Additionally, employee productivity and compliance can be affected in such a case [10]. The 
establishment of BCM forms the basis for a corresponding internal policy in every organization - 
regardless of its size or business area. It includes complex procedures that help to preventively 
counteract unexpected extreme events of natural and anthropogenic nature, thus minimizing operational 
capability. Planning utilizing BCM helps the organization to identify the processes essential for 
maintaining operational capability and, as a result, to create plans for securing and, if necessary, 
restoring these processes [11]. In summary, the key benefit of effective BCM is shorter disruption times 
in the organization due to controlled recovery of business-critical processes through strategic planning, 
implementation, and constant review [12]. The International Organization for Standardization (ISO) 
created the framework for implementing such a Business Continuity Management System (BCMS) with 
the ISO standard 22301. In the context of this study, the necessary knowledge for the implementation 
of a BCMS according to the ISO 22301:2019 standard is used. 

1.2 Business Continuity Management System (BCMS) 
The systemic approach to BCM is a BCMS. That becomes an integral part of an overall management 
system that introduces, implements, manages, monitors, evaluates, adapts, and improves BCM in an 
organization [13]. The entire process must be communicated within the organization and to all interested 
parties. Before implementing a BCMS, the organization should form a comprehensive understanding of 
all its activities. It is essential to know and define the key processes and resources needed to keep them 
running smoothly. This is often done with a Business Impact Analysis (BIA) [14]. 

Additionally, applicable legal and regulatory requirements related to maintaining operational capability 
must be identified, collected, and assessed. That is done to ensure that the relevant legal and regulatory 
requirements and the other requirements are taken into account during the implementation and 
operation of the BCMS. Another legally binding condition is to document the information gathered and 
keep it up to date. Maintaining operational capability is the most critical aspect when implementing a 
BCMS [15]. Therefore, clear objectives for all relevant functions and levels should be set and determined 
at the beginning. The goals must be monitored, communicated, and, if necessary, updated. The 
objectives set must also conform to the relevant applicable requirements, primarily legal or regulatory 
requirements [16]. Internal processes are improved with a BCMS in that there is a significantly higher 
probability of remaining operational even during a disruption [17]. To launch a BCMS ISO 22301:2019 
is the related norm issued from International Organization for Standardization (ISO). 

1.3 ISO 22301:2019 
An ISO standard provides rules, guidelines, or characteristics for activities or their results and thus 
describes how to produce or perform something standardized. Certified organizations mostly have 
financial advantages over non-certified companies [18]. Nowadays, standardization is so firmly 
anchored in our socio-economic systems. Many benefits result from standardization. That applies to 
both the private and the public sectors. End consumers benefit from the safety and quality that standards 
bring to our everyday lives national and international trade [19]. 

The ISO 22301:2019 standard is divided into ten chapters. The language in ISO 22301 is kept clear and 
simple to be understood by anyone in the organization, regardless of the individual's experience or 
position. Little technical jargon is used, and instead of acronyms, the authors use detailed descriptions 
[20]. ISO 22301:2019 is the revised version of ISO 22301:2012, which was published in 2012. ISO 
22301 is not only intended for organizations that are new to BCM or for professionals who have a lot of 
experience with BCM, but rather for anyone who seeks to mitigate risk in the event of any incidents 
through good preparation and planning. 
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Additionally, the standard is also intended for those seeking certification to the ISO standard [20]. For a 
BCM, ISO 22301 is the globally valid and certifiable standard. Thus, we have chosen to use the 
education of BCMS following ISO 22301:2019 as subject matter. Next, we focused on the underlying 
models to design knowledge nuggets (KN). 

1.4 Felder-Silverman Learning Style Model (FSLSM) 
The FSLSM [1] describes and classifies a learner's learning preferences based on four dimensions: 
Active / Reflective, Visual / Verbal, Sensing / Intuitive, and Sequential / Global [21]. Each learner prefers 
each of these four dimensions. The FSLSM stands out from other learning style models because it 
describes the learning style in more detail. Further, it works with tendencies so that learners who behave 
differently despite having a high preference in one dimension can be explained [22]. By classifying the 
different dimensions, a learner's optimal learning style can be determined. Learning style refers to the 
preferred conception, interaction, and handling of information [23]. Active / Reflective: This dimension 
refers to the approach in terms of learners' information processing. Active learners tend to have a more 
hands-on approach. They want to try everything and like to work in teams. Reflective learners, on the 
other hand, tend to be more theorists. They reflect on what they learn more often and assess the 
information from different perspectives [24]. They prefer to work alone or with a single partner but already 
familiar with them [25]. Visual / Verbal: This dimension distinguishes between two types of learners. 
Visual learners absorb information better when they see it, such as pictures, diagrams, or photos. The 
verbal learners prefer to receive the information in written or spoken form. This allows you to absorb and 
retain it better [24, 25]. Sensing / Intuitive: This dimension refers to learning acquisition in terms of the 
methodology of how information is learned. Sensitive learners prefer to learn facts using methods and 
standard approaches that are already familiar to them. They prefer details and dislike unexpected 
influences. Intuitive learners rely more on their intuition and try to make connections between the 
information they learn. They are more innovative but neglect details and repeat the learned information 
less often [24]. They like to learn with theories and meanings [25]. Sequential/Global: This dimension 
refers to the approach in terms of information apprehension. Sequential learners are more likely to relate 
information using a step-by-step approach. That is, the information is learned sequentially, one after the 
other. They prefer to think through the information in a linear fashion. Global learners prefer an overall 
view of the information. They often learn with large leaps of thinking and acquire broad knowledge 
around the information [24, 25]. The Index of Learning Styles (ILS) [26] is often used to collect the data 
for the learning style. The ILS is a questionnaire that can determine preference among the four 
dimensions of the FSLSM. The web-based version of the ILS has been used hundreds of thousands of 
times each year and is part of many empirical studies [25]. Groenwold and Knol [27] presented a study 
on learning styles and preferences that indicates students' preferred learning styles.The study tested 
the learning styles of students (n=46) in the master's degree program in epidemiology, regardless of 
their subject area. The study results indicate that the majority of participants prefer the learning style 
Active, Sensing, Visual and Sequential. Graf et al. [22] review the preferred learning styles of students 
(n=207), and the results back up the results from Groenwold and Knol [27] and show that the majority 
of the participating students prefer the learning style Active, Sensing, Visual and Sequential. Both 
studies have shown that the preferred learning style of students is Active, Sensing, Visual and 
Sequential. The first two dimensions (Active / Reflective, Sensing / Intuitive) each show only a weak, 
but in total a clearer preference. The third dimension (Visual / Verbal) shows a clear priority. The fourth 
dimension (Sequential / Global) offers only a weak preference in each case.  

Next, understanding and later applying a complex subject matter requires a great deal of brainpower 
and generates cognitive load [28]. This load is explained using the Cognitive Load Theory (CLT). 

1.5 Cognitive Load Theory (CLT) 
In 1988 CLT was published by Sweller [5]. CLT addresses and explains the cognitive load associated 
with complex work tasks [28]. The limited capacity of short-term memory (working memory) in dealing 
with new information and the role of available knowledge structures in long-term memory (long-term 
storage) together determine cognitive load [29]. Cognitive load is composed of three loads: intrinsic 
cognitive load, extraneos cognitive load, and germane cognitive load [5]. The central cognitive structures 
of CLT assume that the human brain has short-term memory (working memory) and long-term memory. 
Working memory obtains information either from long-term memory where information has been 
previously learned or stored in long-term memory-or in the form of stimuli from sensory memory, which 
are processed into information in working memory [30]. Of essential importance is that the capacity of 
working memory is limited [31]. Another necessary foundation of CLT is to separate knowledge into two 

2091



 

 

categories: primary biological knowledge and secondary biological knowledge [2]. Prior biological 
knowledge is modular and is not learned consciously but is processed automatically and subconsciously 
[32]. Examples of prior biological knowledge include recognition of faces, language, and general 
problem-solving strategies. Secondary biological knowledge is the knowledge that has been required 
by societies in more recent times [2]. Examples of secondary biological knowledge include reading or 
writing. This knowledge is mainly learned in the classroom and requires an active learning process [28]. 
Since only secondary biological knowledge can be actively known, CLT only refers to secondary 
biological knowledge [33]. The third basis is that people form schemas to store knowledge [28]. A 
schema is a cognitive construct that allows us to classify multiple elements of information according to 
how they fit into a single one [34]. These schemas are stored in long-term memory. When a problem 
occurs, a schema is retrieved that matches the situation. The schema contains the learned information 
and experience for solving the problem. There are significant advantages to the way problem-solving 
schemas work. Issues that are difficult to solve are much easier to deal with them. These problem-
solving schemes make complex problems easier to solve. Still, simple issues can suddenly become 
very difficult to solve if it is wrongly assumed that the applied scheme is suitable for the problem at hand. 
Schemas stored in long-term memory can thus be essential for functioning in everyday life, but they can 
also prevent us from seeing what would otherwise be obvious [28]. A necessary process in learning is 
to automate the schemas mentioned above as much as possible. After much practice, schemas can be 
used with less and less conscious processing; instead, they can be operated automatically and primarily 
without significant effort [35]. During instruction, learners must process many different pieces of 
information simultaneously or sequentially in working memory. The resulting load, i.e., the strain on the 
limited resources of working memory, can be divided into different categories depending on its function. 
The first category of CLT describes the load that arises from the complexity of the basic structure of the 
learning material and is called intrinsic load. The second category of CLT describes the load that arises 
from the complexity of the particular presentation of the learning material and is called extraneos load. 
The intrinsic and extraneos cognitive load are additive and are determined by the element interactivity. 
The third category of CLT, the germane load, is not affected by the basic structure or presentation of 
the learning material. This load relates to learning itself and describes the demands on working memory 
resources for constructing schemas. Together, these three loads make up the "Cognitive Load" [28]. 

According to Sweller [36], element interactivity is the critical component of intrinsic and extraneos 
cognitive load. Interacting elements are defined as elements that must be processed simultaneously in 
working memory because they are logically related [28]. An element is anything that needs to be learned 
or processed, or that has already been learned or processed. Elements are characteristically schemas 
in which information has been stored. All data must first be processed in working memory as individual 
subelements before being linked into a schema. After being merged into a schema, schema can be 
treated as a single element in working memory [32]. In this way, learning reduces the load on working 
memory because information can be linked more quickly and easily with the help of matching schemas 
[28]. The load is influenced by the fact how the learning material is structured. The more complex the 
information, the higher the intrinsic load. Intrinsic load is also dependent on a learner's prior knowledge. 
The higher the prior knowledge, the lower the intrinsic cognitive load because new information can be 
linked to existing schemas [28]. Prior knowledge and previously-stored items are thus critical to intrinsic 
cognitive load, as cognitive load decreases to the extent that a learner has appropriate prior knowledge 
[37]. Extraneos load on working memory is caused by the complexity of the presentation of the learning 
material [28]. According to Sweller and Chandler [2], load is influenced by how much irrelevant 
information is included in the production of the learning material and must be processed along with it. 
The more irrelevant information is included in the presentation, the more working memory resources are 
demanded to understand the learning task. That results in a high extraneos load. Thus, the element 
interactivity in extraneos load depends on how much irrelevant information is contained in representing 
the respective learning task and has to be processed simultaneously. Suppose there is a lot of irrelevant 
information in the presentation of a learning task that needs to be understood simultaneously. In that 
case, the font is poorly chosen, or too many technical terms are used, element interactivity and thus 
extraneos load is high [28]. Because of the limited working memory capacity, high extraneos load should 
be avoided because learners will otherwise use working memory resources for purposes other than 
comprehension. Comprehension is likely to be improved if a reduction in extraneos load frees up working 
memory resources for schema acquisition and automation, i.e., germane load [28]. Unlike intrinsic and 
extraneos cognitive load, germane load on working memory is not affected by the type or structure of 
the learning material and refers to learning itself and describes the demands placed on working memory 
resources for comprehension, i.e., the construction and automation of schemas [28]. Germane load is 
also called learning-related load [38]. In this case, the germane load deals with linking the information 
from working memory to schemata in long-term memory. For example, e.g., germane load is low when 
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working memory resources work significantly with extraneos elements that are not relevant for 
comprehension. The germane load should always be as high as possible [28]. Thus, the goal of a 
learning task should be to thoughtfully determine the complexity of the information (intrinsic load) and 
omit the irrelevant information (extraneos load), thereby increasing the capacity of working memory for 
comprehension (germane load) [36]. However, how could CLT be measured? E.g., with NASA-TLX. 

1.5.1 NASA Task Load Index (NASA-TLX) 
The NASA Task Load Index (NASA-TLX) is a widely used multidimensional assessment structure 
developed by NASA in a questionnaire to measure the cognitive load of a work task. The goal of the 
NASA-TLX is to make the workload and effectiveness of a task measurable. A portion of the 
questionnaire that measures the overall workload is divided into six subscales: mental load, physical 
load, time load, performance, effort, and frustration [39]. Using the NASA TLX, the cognitive load of the 
following case could be measured, which was previously developed based on the CLT. We planned the 
KN using NASA-TLX for post-learning assessment; however, no data are yet available due to the 
pandemic. Last, we define our structure of the learning packages essential to plan for low cognitive load. 

1.5.2 Knowledge Nuggets (KN) 
Due to the limited working memory resources, it is essential to consider the previously explained 
principles and results when designing the learning task. In the context of this short paper, learning tasks 
are the tasks within a case that are solved using KNs. According to Bailey et al. [3], nuggets consist of 
tasks that students undertake in a particular context to achieve specific learning outcomes. To design 
the KN, the subject area, level of difficulty, required skills or knowledge, and the activity's environment 
should first be defined. KNs should be designed for a predetermined teaching or learning approach. The 
content elements of the nuggets are variable and can be designed differently depending on the intended 
use. Thus the KNs can include links to websites, online texts, images, or audio and video clips [3]. In 
the case parts below, the KNs are designed to achieve a high germane cognitive load that students 
experience while working through the case. 

1.6 Problem Definition 
Running an efficient BCM according to the ISO Standard 22301:2019 is possible if the entire scope, 
requirements, and planning are in place according to the ISO Standard [17]. Although the ISO Standard 
22301:2019 is written in simple language and is aimed at large companies, it still proves difficult to 
convey the content to students sustainably and excitingly. Students are often more motivated when it 
comes to final grades [40]. To address this problem, the authors plan a case to use KNs to deliver 
knowledge to students with high germane cognitive load, thus increasing the potential motivation of 
students and the output. That is done using previously described theories and models (FSLSM, CLT).  

2 PROPOSED METHODOLOGY 
To investigate the problem, “To what extent did KNs have to be prepared to teach the standard ISO 
22301:2019 with minimal unnecessary cognitive load?”, this preliminary study is built up in the form of 
a case study, according to Yin [4]. This case study is planned to be conducted in a lecture on BCM 
within our degree program (An execution was up to now impossible due to the circumstances given by 
the COVID-19 pandemic.). First, the group of students is divided into two teams (Team A and Team B) 
by having each student individually complete an online questionnaire on the learning management 
system platform. This questionnaire contains questions about the students' respective experiences in 
the field of work and current knowledge on the topic of BCM and ISO standards. That serves the purpose 
of differentiating which students already have prior knowledge in the subject matter. Experience reports 
show that, on average, half of these students work or have already gained work experience alongside 
their studies [41]. After the group has been divided into two teams, the explanation of the case study 
takes place. The goal is to find the most efficient structure of a KN to transfer as much knowledge as 
possible with the as little unnecessary cognitive load as possible [41]. Students are provided with two 
KNs per task (e.g., Task 1 - KN0a and KN0b). These KNs have the same content but differ in conception. 
KN "a" is typically designed to assume that the germane cognitive load is higher than KN "b". The two 
KNs are randomly distributed per task so that no team knows whether they are working with the "good" 
or the "bad" KN. After each task, NASA-TLX is used to measure the cognitive load induced by what was 
previously learned. 
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At the beginning of the case study, students are given the KN KN0. This KN aims to bring the students 
to the same level of knowledge and explain the basics for further tasks, e.g., BCM and the ISO 
22301:2019. Once the KN KN0 has been worked on, the NASA-TLX is used to measure the students' 
cognitive load. Subsequently, students will be given KN1. This KN introduces students to the case 
company and its processes. The goal is that the students understand the processes with the help of the 
Fischertechnik Training Factory Industry 4.0 and, with a subsequent simulation, recognize the relevance 
of these processes for business continuity and the associated risks. Once the KN KN1 has been 
processed, the student's cognitive load is measured again using NASA-TLX. Students are then given 
KN2. This KN includes content to perform a business impact analysis (BIA) central to the ISO standard. 
Once the KN KN2 has been worked on, students' cognitive load is measured again using the NASA-
TLX. 

2.1 The Case Company 
The case company is a company founded in 1980 and headquartered in Liechtenstein. The production 
facility is located in Austria. The company employs about 1300 people and produces and sells solar 
boiler systems for single-family homes up to large residential projects. The company has internationally 
networked suppliers and customers to be able to react flexibly to further market developments. In 2021, 
the company aims to comply with ISO Standard 22301:2019 with its BCM, establishing stable 
processes, guidelines, and controls. These processes can be simulated and visualized in the 
Fischertechnik Training Factory Industry 4.0. That enables students to simulate the company's 
operations in a setting that is closer to reality. There are many possible disaster scenarios in the 
company, such as a system failure or staff shortage, which could jeopardize operational continuity. The 
year 2020 and the COVID-19 pandemic have shown how many vulnerable companies are to damage. 
Numerous companies had to shut down production during the lockdown. It is precisely in these times 
that it becomes clear how important it is to have a good education for BCMS in place. 

2.2 Objective 
The case company wants to train their employees and show them how to implement BCM according to 
the ISO 22301:2019 standard.  

• Objective 1 (KN0): Students know the advantages and disadvantages of an integrated BCMS 
according to ISO 22301:2019.  

• Objective 2 (KN1): Students know which processes can be mapped and simulated using the 
Fischertechnik Training Factory Industry 4.0. 

• Objective 3 (KN2): Students know the high-priority activities and their timeframes and can create 
different strategies and solutions to maintain operational capability based on business impact 
analysis. 

Assumption: 

The assumption is that with the KNs of variant "a”, the objectives are better fulfilled since a higher 
germane cognitive load of the student can be assumed. 

2.3 Design of the Knowledge Nuggets (KN) 
The case is presented in three tasks that build on each other. Each task contains two KNs that show 
the same information in different ways. The KNs used for knowledge transfer is designated with the 
letters "KN" (Knowledge Nugget), a chronological numbering, e.g., three, and the respective variant of 
the KN "a/b". For example, KN3b is the KN 3 invariant b. To obtain a result of how a KN must be designed 
so that the germane load is as high as possible, it was necessary to design two different variants of KNs 
with the same content. In this case, three different KNs are organized into two variants. Variant "a" is 
designed in such a way that it can be assumed that a higher germane cognitive load is induced than 
withinin variant "b". 

First, according to [3], the subject area, the level of difficulty, the skills or knowledge required, and the 
environment in which the activity takes place must be defined. Students do not need any special skills 
or knowledge to learn the content of the KNs. For the further conceptualization of the KNs, the FSLSM 
described in section 1.4 and the CLT described in section 1.5 is used. Section 1.3 backed the preferred 
learning style of students Active, Sensing, Visual, and Sequential. This means that most students 
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choose a hands-on approach, teamwork, details, methods they already know, visuals (tables/charts/ 
photos/videos), and a step-by-step approach.  

Consequently, the less preferred learning style of students is Reflective, Intuitive, Verbal, and Global. A 
theoretical approach, individual work, little to no detail, unfamiliar methods, verbal presentation, and 
significant leaps in thinking are not preferred. Thus, when constructing the KNs, care should be taken 
to construct both variants according to most students' “Active, Sensing, Visual, and Sequential” learning 
styles. Thus, cognitive load is the primary difference. In creating the KNs, care was taken to ensure that 
variant "a," i.e., the variant assumed to higher germane cognitive load, is designed to have the lowest 
possible extraneos load. This is achieved by omitting irrelevant information and by keeping the 
presentation simple. The intrinsic load should also be low by keeping the complexity of the information 
to the minimum. The germane load should be high so that many working memory resources can be 
claimed to understand the information. 

3 RESULTS 
The KNs KN0a and KN0b are used to present how the information mentioned above was implemented. 
KN0a is the learning material of task 1 and a KN of the variant "a. KN0a is designed so that the germane 
cognitive load is high. KN0b is designed so that the germane cognitive load is lower (Table 1, Table 2). 

Table 1. Knowledge Nugget KN0a vs. KN0b (FSLSM) 

FSLSM KN0a KN0b 

Active/Reflective Group work in teams of 3 and presentation of the result to support the “Active” learners. 

Sensing/Intuitive  Many details have been built into the text to give "Sensing" 
learners an excellent reference to the topic. 
For example, a study on downtime costs due to operational 
disruptions is mentioned initially, and comparable standards 
and best practices are mentioned further in the text. 

Contrasting KN0a, more 
foreign words were used. 

Visual/Verbal  Students are instructed to present the results of their 
assignment in the form of a table. This helps ”Visual” learners 
better visualize and memorize the results, as a schema is 
already constructed here. In addition, the three topics were 
visually separated from each other with the help of numbering 
and paragraphs. 

In addition to the visual 
representation of KN0a, 
more pictures accompany 
the information, and the font 
provides visual variety. 

Sequential/Global The information was divided into three topics and numbered. First, students learn about 
BCM, then about the ISO standard, and finally about the company. This outline helps 
"Sequential" learners understand the topics one at a time before linking them into an overall 
picture. 

The assignment for Task 1 is as follows: “Explain the advantages and disadvantages of an integrated 
BCMS according to ISO 22301:2019 for the company”. Work in teams of 3 and present the result. 

Table 2. Knowledge Nugget KN0a vs. KN0b (CLT) 

CLT KN0a KN0b 

intrinsic load 
(black=”High”, grey=” 
Medium”, white=”Low”) 

The information presented is easy to 
understand. Only limited information 
needs to be linked together. 

The information presented contains 
complex foreign words. Some information 
has to be linked with each other. 

extraneos load 
(black=”High”, 
grey=”Medium”, 
white=”Low”) 

The information was presented with three 
different body texts for each topic (BCMS, 
ISO 22301:2019, company). A typical font 
and font size were used. No irrelevant 
images and animations were used 

The information is presented among a 
large amount of information and images. 
An unusual font and a small font size were 
used. 

germane load 
(black=”High”, 
grey=”Medium”, 
white=”Low”) 

The germane load can only be influenced 
to a limited extent. 

The germane load can only be influenced 
to a limited extent. 
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4 CONCLUSION 
For each of the case parts, the authors designed two KNs with the same content and structure but with 
different predicted cognitive load. The KNs structure was based on FSLSM [1]; the cognitive load was 
based on the CLT [5]. Both versions of the KNs were designed to match students' often-preferred 
learning styles mentioned in studies (Active, Sensing, Visual and Sequential). Besides, care was taken 
to keep the germane cognitive load as high as possible in the first variant, “a,” and neglect the effort in 
the second variant, “b”. The expectation is that a KN should be presented so that the extraneos cognitive 
load is as low as possible. That depends on how the information is presented. The intrinsic cognitive 
load, which depends on the information's complexity, can be influenced depending on the learning goal. 
However, the goal should be to achieve a high germane cognitive load, which reflects working memory 
capacities for understanding the information.  

Table 1. Expected Cognitive Load of all Knowledge Nuggets 

CLT KN0a KN0b KN1a KN1b KN2a KN2b 

intrinsic load 
(black=”High”, 
grey=”Medium”, 
white=”Low”) 

      

extraneos load 
(black=”High”, 
grey=”Medium”, 
white=”Low”) 

      

germane load 
(black=”High”, 
grey=”Medium”, 
white=”Low”) 

      

However, the KNs have been finally designed but not yet applied due to the lack of possibility (COVID-
19) to test the existing KNs. Therefore, we could not yet perform the empirical part. Nevertheless, this 
conference paper should be seen as a preliminary study and to get suggestions on structure, content 
and practical testing methods to improve the resulting KNs. 
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INFLUENCE OF READING PATTERN AND OBTAINED EDUCATION 
LEVEL OF PARENTS ON STUDENTS' READING COMPREHENSION 

SKILLS 
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 Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
The purpose of our study is to investigate the influence of reading pattern and obtained education 
level of parents on students’ reading comprehension skills and to answer the research question about 
the relationship between parents’ education level and students’ reading comprehension achievement. 

The survey was conducted among seventh-grade students living in Hungarian minority situation in 
Slovakia and attending minority schools. The survey of students’ reading comprehension level was 
conducted on a total of 313 seventh-grade respondents attending primary schools with Hungarian as 
the language of instruction in Slovakia. The research method was a self-administered sociological 
questionnaire and a reading comprehension test developed for the respective age group. Data 
analysis was carried out using statistical methods. 

The results of the research show that there is a significant relationship between the educational level 
of parents and reading comprehension performance of students. Parents’ education has a positive 
effect on students’ achievement. Students whose parents had tertiary education scored significantly 
higher on the reading comprehension test. We also examined the effect of whether parents’ education 
correlates with students’ reading frequency. The data obtained show that parents’ education correlates 
with students’ reading frequency, and that both parents’ education and reading frequency lead to 
higher reading frequency among students. 

The findings of the study indicate the influence of parental education pattern on students’ reading 
frequency and reading comprehension. This is because there is also a correlation between the level of 
reading comprehension and reading frequency. The research findings also draw attention to the fact 
that if a student does not receive adequate reading pattern at home, it can have a negative impact on 
reading achievement. The school is currently unable to adequately compensate for this shortfall. 

Keywords: reading comprehension, reading habits, Hungarian in Slovakia, primary school. 

1 INTRODUCTION  
It is well known that reading has a positive effect on the level of oral and written exchange of ideas, 
and its positive effect can also be demonstrated in terms of vocabulary and concept development [1], 
and thus on the development of reading comprehension skills. 

Reading comprehension is not only one of the most important areas of native language competence, 
but also one of the most important pillars of today’s society. Today’s information-centered society 
requires effective interpretation of various texts. Therefore, improving the level of reading 
comprehension should be a societal task. This includes the task of enabling students to comprehend 
different texts and apply different reading comprehension strategies [2].  School education is a key 
area of student development due to its organizational structure, but it is also necessary to examine 
parental influence, in relation to education in general, reading comprehension and reading in 
particular. 

Education begins at home. The view that the role of parents as educators ends when school begins is 
wrong. Education should be a joint responsibility of parents and school. International measurements 
show that parents’ educational behavior plays a key role in children’s success in school and in life [3]. 
Children, students see their parents as role models. While it is true that as children grow older, the 
influence of close family members diminishes and more space is given to the views of people outside 
the family, this does not mean that students do not pay attention to and adopt the attitudes and views 
of their parents [3]. 
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Systematic international measurements (PIRLS, PISA) indicate the influence of parental pattern on 
reading comprehension. According to international measurements, students whose parents enjoy 
reading are more likely to pick up a book and perform better on reading comprehension tests [3][4]. 

The purpose of the present study is to evaluate the influence of parental sample on reading frequency 
and reading comprehension performance of Slovakia-Hungarian seventh grade students and thus to 
answer the research question, what is the influence of parental education and reading frequency on 
students’ reading frequency and reading comprehension performance? The largest minority group in 
Slovakia is Hungarian, which has an extensive network of native language schools from kindergarten 
to university (see Vančo 2020 for details [5]). 

2 METHODOLOGY 
The study examines the correlations between students' reading attitudes, reading comprehension 
performance, and parental patterns in a sample of 313 (146 boys and 167 girls) students aged 12-13 
years attending primary schools with Hungarian as the language of instruction in Slovakia. The 
parents of the students were not directly involved in the research, we obtained data on parents' 
education and reading frequency from questionnaires filled in by the students. The sample was based 
on expert sampling, according to which both urban and rural students from the eastern, central and 
western parts of southern Slovakia were included in the sample. Each of the informants was a 
seventh-grade student in a primary school with Hungarian as the language of instruction in Slovakia. 
In these schools, the language of instruction is Hungarian, but the students learn Slovak, which is the 
state language in Slovakia.  

The research instruments presented in this study were compiled by the professional research group of 
the Institute of Hungarian Linguistics and Literary Science at the Faculty of Central European Studies 
at Constantine the Philosopher University in Nitra. The research method used was a self-administered 
sociological questionnaire and a reading comprehension test developed for the respective age group. 
In the sociological questionnaire we asked, among other things, about the parent’s education and 
occupation. These data were filled in by the students themselves.  

We also assessed how often students read and how often they see their parents reading. Then 
students were given a reading comprehension test that consisted of three types of texts. Most of the 
questions on the test were open-ended and required a short or longer explanation. Closed-ended 
questions included true-false choices, grouping of statements, and inferential reasoning were also 
among the types of tasks. During the reading comprehension task, students worked with the text 
continuously, and we specifically instructed them to use the text to answer the questions in the reading 
comprehension test.  

Data were analyzed with statistical methods using the statistical program IBM SPSS Statistics 25. The 
Pearson Correlation statistical test was used to evaluate the relationship between each quantitative 
variable, that is, to assess the level, direction, and strength of the relationship. The relationship 
between the two variables was marked as significant when the value of p<0.05. The value of Pearson 
Correlation coefficient (r) ranges from 0 to 1. When r <0.33, there is a weak correlation, when 0.33 <r 
<0.66 there is a medium correlation, and when 0.66 <r there is a strong correlation. 

3 RESULTS 
Regarding the parent’s education (Table 1), it can be noted that the proportion of mothers and fathers 
is similar in terms of primary, secondary, and tertiary (BA, MA or PhD.) education. Most student’s 
parents have secondary education (mother: 43%, father: 50%). A quarter of students have tertiary 
education (mother: 25%, father: 27%), and a fraction of parents have at most primary education 
(mother: 14%, father: 10%). 
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Table 1: Educational attainment of parents of seventh grade students 
Educational level Mother Father 

Primary 14% 10% 
Secondary 43% 50% 
Tertiary 25% 27% 
Do not know 18% 13% 

Based on the Pearson Correlation, a significant, positive, above average (r = 0.614) correlation can be 
observed between the educational level of parents. That is, the higher the higher the educational level 
of one parent, the higher the educational level of the other parent. 

Regarding the frequency of reading, students were asked how often they read (Table 2). Based on the 
responses, it can be stated that if we include reading textbooks and using the Internet, almost two-
thirds (64%) of the students read daily (more than one hour: 41%, less than one hour 23%). 

Table 2: Reading frequency of seventh grade students (including textbook reading and internet use) 
Frequency  

More than one hour per day 41% 

Less than one hour per day 23% 

One-two times per week 13% 

One-two times per month 5% 

Less often 11% 

Never 6% 

No answer 1% 

Based on the Pearson Correlation, a weak positive significant correlation was observed between 
students’ reading frequency and parents’ education level (mother: r = 0.164, father: r = 0.134). We 
then asked students how often they see their parents reading (Table 3). The results show that more 
than two-thirds (69%) of the students see their mother reading at least weekly (every day: 43%, 1-2 
times per week: 26%) and more than half (57%) of the students see their father reading at least 
weekly (every day: 32%, 1-2 times per week: 25%). There is a difference in the parent’s reading 
frequency. More mothers (43%) than fathers (32%) read daily, and fewer mothers (11%) than fathers 
(17%) never read. 

This difference shows similar characteristics to the reading habits of girls and boys in the sample that 
we analyzed in another study [6]. Based on the data presented there, girls also spend significantly 
more time reading and read the started book till the end significantly more often than the boy. 

Table 3: Reading frequency of parents of seventh grade students 
Frequency Mother Father 

Every day 43% 32% 

One-two times per week 26% 25% 

One-two times per month 11% 14% 

Never 11% 17% 

No answer 9% 12% 

A moderately strong, significant, positive correlation (r = 0.655) was observed between the parents' 
reading frequency. Thus, it can be concluded that reading texts is also present at the family level in 
slightly more than half of the studied population. A weaker, but significant, medium-strong, positive 
correlation (mother r = 0.353, father r = 0.317) was also observed between parents’ and students’ 
reading frequency. That is, the more students see their parents reading, the more often they read 
themselves. In relationship between education and reading frequency, a significant, positive, medium-
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strong correlation (r = 0.354) was observed between mothers’ education and reading frequency, and a 
positive, significant but weak correlation (r = 0.287) was also observed between fathers’ education 
level and reading frequency. 

After completing the sociological questionnaire, students were given a reading comprehension test 
consisting of three text types. Completing the reading comprehension tests in seventh grade took an 
average of 42 minutes. The following figure (Figure 1) illustrates the frequency of scores obtained in 
the reading comprehension test, and Table 4 shows the results of the reading comprehension test 
divided into quartiles. 

 
Figure 1: Frequency of points scored in the reading comprehension test 

Table 4: Quartile distribution of obtained points in the reading comprehension test 
N=313 Min. Q1 Q2=median Q3 Max. Mode Mean SD. 

Total 1 3% 11 31% 16 46% 20 57% 29/35 83% 19 54% 16.04 46% 6.105 

Looking at the overall performance, it can be seen that students scored a minimum of 1 (3%) and a 
maximum of 29 points (83%) out of a possible 35 points, so there was no student who did not score at 
least one point and no student who scored the maximum. The first quartile score was 11 (Q1 = 11), so 
the weakest quarter of students reached a maximum of 31%. The value of the second quartile was 16 
(Q2 = 16), so half of the students achieved a performance below 46% and the other half achieved 
above 46%. The third quartile score was 20 (Q3 = 20), meaning that students in the third quartile 
scored a maximum of 57%, and the best quarter of the students managing to score higher result. The 
most common score was 19 (54%) and the average student performance was 16.04 points (46%), 
with a standard deviation of 6.105 points. The scores deviated from the average by 6.105 points. 

When examining the existence of parental influence on reading comprehension performance based on 
Pearson Correlation, a moderate positive significant correlation (mother: r = 0.422, father: r = 0.363) 
was observed between parents' educational level and students' scores on the reading comprehension 
test. In addition, the test results and reading habits showed a significant positive stronger than weak 
positive correlation in all cases (mother: r = 0.288, father: r = 0.292, student: r = 0.263). 

4 CONCLUSIONS 
The aim of the study was to investigate the influence of parental pattern on reading frequency and 
reading comprehension performance of Slovakia-Hungarian primary school students. 

The results obtained show that parents’ education level and reading frequency have a positive 
influence on students’ reading frequency and reading comprehension performance. The higher the 
parents’ educational level is, and the more their children see them reading, the more the students read 
themselves. Similarly, the higher the parents’ educational level and the more the parents and students 
read, the better they perform on reading comprehension test.  

The research findings are consistent with the results of international measurements and draw attention 
to the fact that developing positive attitudes towards reading and promoting reading comprehension is 
not only the responsibility of schools, but that parental role models also have a great influence on 

2102



students. However, if a student does not receive an appropriate parental educational pattern for 
reading, it can have a negative impact on reading comprehension performance. Making up for this 
shortfall should be the school’s responsibility. According to our data, schools are currently unable to 
adequately compensate for disadvantages caused by the family environment.  

The results so far show the need for a complex examination of parental patterns and also draw 
attention to the great necessity of involving parents as comprehensively as possible in the educational 
process. 
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READING COMPREHENSION SKILLS AMONG GIRLS AND BOYS 
 I. Vančo, V. Gergelyová 

Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
Both the reading literature and international measurements (PISA, PIRLS) regularly point to 
differences in reading comprehension performance between girls and boys. The largest minority in 
Slovakia is the Hungarian minority, which has an extensive network of schools with Hungarian being 
the language of instruction from kindergarten to university. The aim of our study is to investigate the 
differences between the reading habits and reading comprehension performance of girls and boys in 
the fourth and seventh grades in primary schools with Hungarian as the language of instruction in 
Slovakia.  

The research was conducted on a nationally representative sample with a total of 668 informants 
attending primary schools with Hungarian as the language of instruction in Slovakia. The respondents 
were lower grades (fourth grade) and upper grades (seventh grade) of the respective primary schools. 
Self-administered sociological questionnaires and reading comprehension tests designed for the 
respective age groups, which consisted of three types of texts, served as the research method. The 
research data were analysed using statistical methods. 

The obtained results do not confirm the results of the international measurements, based on our data 
no significant difference can be found between the performance of girls and boys in the fourth or 
seventh grade or any of the text types. Further analysis of the data provides a more detailed picture of 
this statement. If we examine the reading frequency, we see that in the fourth grade there is no gender 
difference in reading frequency, while in the seventh-grade girls already read significantly more than 
boys. However, even in the fourth grade, there is some gender difference in reading books to the end. 
This difference between girls and boys becomes significant by the seventh grade. 

The results obtained indicate that although the difference in reading behaviour is negligible in the 
fourth grade, these differences become significant after a few years. Although no significant difference 
in reading comprehension achievement between girls and boys was found in either age group, the 
effect of reading behaviour in the studied age group of PISA could influence the gender difference in 
reading comprehension achievement. The findings call for further research to investigate the 
differences in reading comprehension between girls and boys in a complex manner. 

Keywords: reading comprehension, gender, reading habits, Hungarian in Slovakia, primary school.  

1 INTRODUCTION  
International measurements of reading comprehension (PISA, PIRLS) regularly draw attention to 
differences in reading and reading comprehension performance between girls and boys. The PIRLS 
(Progress in International Reading Literacy Study) measurement conducts comparative studies of the 
effectiveness of learning and teaching processes in fourth grade in five-year cycles. The most recent 
measurement in 2016 was conducted in 50 countries. On average, girls performed significantly better 
than boys in all cycles of PIRLS measurements, with few exceptions for all participating countries, 
including Slovakia. In the PIRLS2016 measurement, girls scored 13 points higher than boys on 
average across the EU and OECD. At the Slovak level, girls (539 points) scored on average 9 points 
better than boys (530 points) [1]. Significantly higher achievement levels of girls were be observed in 
all assessment areas. Significantly higher scores were obtained in expository and informational texts 
and in tasks requiring different thinking processes [2]. 

The international survey PISA (Program for International Student Assessment) measures fifteen-year-
old students' proficiency in science, mathematics, and reading comprehension in three-year cycles. In 
the most recent survey in 2018, 79 countries participated, and its main area was reading 
comprehension. Gender differences in performance were also be observed in each cycle of the PISA 
measurement. According to the results of all previous measurements, including the 2018 results, the 
performance of girls was significantly higher than that of boys - 30% of the difference in favor of girls 
(502 points) compared to the OECD average. As for the results in Slovakia, there was a difference of 
34 points between girls (475 points) and boys (441 points) [3][4]. 
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In our research, we specifically looked at the differences between the reading habits and reading 
comprehension performance of girls and boys attending primary schools with Hungarian as the 
language of instruction in Slovakia, in two age groups of the Hungarian minority in Slovakia. The 
largest minority in Slovakia is the Hungarian minority, which has an extensive network of native 
language schools from kindergarten to university. 

2 METHODOLOGY 

2.1 Characterization of the informants participating in the study 
668 (355 fourth graders and 313 seventh graders) Hungarian students in Slovakia participated in the 
survey. As for the time interval of the research, the data were collected at the end of the 2018/2019 
school year. The research was conducted on a nationwide sample. According to the data from the 
Slovak Center for Scientific and Technical Information [5], in September 2018, a total of 3,445 fourth 
grade and 3,057 seventh-grade students started the school year in primary schools with Hungarian as 
the language of instruction in Slovakia. The number of Hungarian respondents in Slovakia 
participating in the research (4th grade: 355, 7th grade: 313) covers 10% of the fourth grade of all 
Hungarian primary schools in Slovakia and 10% of the seventh grade in comparison with the officially 
valid school attendance data for 2018.  

The following table (Table 1) shows the number of fourth grade respondents (n = 355) from different 
regions of the country according to gender. 

Table 1. Number of fourth grade respondents surveyed by gender and region 
Region Girls Boys Total 

Western Slovakia  48 71 119 (33%) 
Central Slovakia 70 79 149 (42%) 
Eastern Slovakia  44 43 87 (25%) 
Total 163 (46%) 193 (54%) 355 (100%) 

Regarding the gender distribution of the study participants, 46% of the respondents were girls and 
54% were boys. As for the regional distribution, 33% of the respondents were from Western Slovakia, 
42% from Central Slovakia and 25% from Eastern Slovakia. 

The following table (Table 2) illustrates the spatial and gender distribution of the seventh grade 
respondents. 

Table 2. Number of seventh-grade students participating in the survey by gender and region 
Region Girls Boys Total 

Western Slovakia  50 44 94 (30%) 
Central Slovakia 78 62 140 (45%) 
Eastern Slovakia  39 40 79 (25%) 
Total 167 (53%) 146 (47%) 313 (100%) 

The gender distribution of seventh grade students (n = 313) was as follows: 53% of the sample was 
covered by girls and 47% by boys. 30% of the respondents were from Western Slovakia, 45% from 
Central Slovakia and 25% from Eastern Slovakia. 

2.2 Presentation of the research instruments 
The measuring instruments used in the research were assembled by the professional research group 
of the Institute of Hungarian Language and Literature, Faculty of Central European Studies, 
Constantine the Philosopher University, Nitra. The measuring instrument consisted of two parts. The 
first part was a sociological questionnaire. Students’ reading habits were measured by means of a 
self-administered questionnaire in which students were asked how often they read and how often they 
read their books to the end. To assess the level of reading comprehension, a reading comprehension 
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test was used which contained three different types of texts (narrative, expository, informational), and 
included questions according to the age group. The test contained both open and closed questions 
and true-false statements, as well as the task of finding the sentence with the correct answer, multiple 
choice, or categorizing the statement. 

2.3 Methods of data analysis 
The results of the study were analyzed with statistical methods using the software IBM SPSS Statistics 
25. In the study of reading habits, we considered gender as independent variable and frequency of 
reading and frequency of reading books to the end as dependent variables. The two variables were 
analyzed using a Cross-tabulation, and if the p-value of the statistical test Pearson Chi-square was 
less than 0.05, we discussed a significant relationship between the two variables. Once significance 
was established, the value of Cramer’s V test was considered since a nominal and an ordinal value 
were used in the test. The value of Cramer’s V coefficient ranges from 0 to 1. When its value is ≤ 0.2,  
we speak of a weak relationship, when its value is between 0.2 and 0.6, it is a medium relationship, 
and when it is > 0.6, we speak of a strong relationship between the two variables. 

The results of the reading comprehension test were compared between girls and boys using the 
statistical test Mann-Whitney. If the significance value was less than 0.05, then it was a significant 
relationship, and if it was greater than 0.05 then the null hypothesis (according to which there is no 
significant difference between the two variables) was not rejected. During the completion of the 
sociological questionnaire, it happened that some students did not answer certain questions. The 
answers that were omitted by the students during the statistical tests were not evaluated, so there may 
be a discrepancy between the methodology and the amount of data reported during the test 
evaluation. 

3 RESULTS 
The following sections analyze first the reading frequency of fourth graders, then that of seventh 
graders, and then the results of the reading comprehension test. 

3.1 Reading frequency and reading comprehension test results in fourth 
grade 

We asked respondents how often they read, including Internet use and preparation for class. The 
following table (Table 3) illustrates the reading frequency of fourth graders. 

Table 3. Reading frequency of fourth grade students 

 
Never 

Less 
frequently 

than monthly 

One-two 
times per 

month 

One-two 
times per 

week 
Less than one 
hour per day 

More than one 
hour per day Total 

N % N % N % N % N % N % N % 

Girls 11 7% 18 11,5% 8 5,1% 35 22,3% 35 22,3% 50 31,8% 157 100% 

Boys 18 9,6% 34 18,1% 10 5,3% 36 19,1% 40 21,3% 50 26,6% 188 100% 

The results of the Crosstabulation analysis show that most fourth-grade students read more than one 
hour per day. Regarding gender differences, the percentages show a small difference in reading 
frequency (weekly: girl: 22.3%, boy: 19.1%, less than one hour per day: girl: 22.3%, boy: 21.3%, more 
than one hour per day: girl: 31.8%, boy: 26.6%), and that slightly fewer girls than boys read monthly 
(monthly: girl: 5.1%, boy: 5.3 %, less often: girl: 11.5%, boy: 18.1%, never: girl: 7%, boy: 9.6%) Based 
on the statistical test Pearson Chi Square, however, the gender difference in reading frequency is not 
significant (p = 0.738). 

After surveying the frequency of reading, students were asked how often they finish the books they 
started reading. The following table (Table 4) shows the frequency of reading books by fourth graders. 
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Table 4. Frequency of reading through books in fourth grade 

 Never Sometimes Always  Total  

N % N % N % N % 

Girls 8 5,2% 98 63,6% 48 31,2% 154 100% 

Boys 33 17,7% 101 54,3% 52 28% 186 100% 

The results of the Crosstabulation analysis show that most of the respondents only occasionally finish 
reading the book they have started. This statement is true for both girls and boys (girls: 63.6%, boys: 
54.3%). There is a difference between genders in terms of never finishing a book started. 17.7% of 
boys never finished the book, while for girls only 5.2% of respondents indicated this option. There are 
more girls (31.2%) than boys (28%) who always read their books to the end. Based on Pearson Chi-
quare statistical test, the difference in the frequency of reading books to the end  is significant between 
genders (p = 0.010). Cramer’s V value shows a weak relationship between the two variables 
(coefficient value is 0.140). 

Below (Figure 1), we analyze fourth graders’ scores on the reading comprehension test by gender. 

 
Figure 1. Results of the reading comprehension test in the fourth grade 

The maximum achievable score of the fourth grade reading comprehension test was 38 (narrative text: 
13, expository: 14, informational: 11) points. One point was awarded for each correct answer and no 
point was deducted for an incorrect answer. From the results, the girls scored an average of 21.28 
points (56%) for all three text types on the test. They scored an average of 6.17 points (47%) for 
narrative text, 7.86 points (56%) for the expository text, and 7.26 points (66%) for the informational 
text.  Boys scored an overall average of 20.69 points (54%) on the test, with an average of 5.77 (44%) 
points on the narrative text, 7.9 (56%) points on the explanatory text and 7.02 (64%) points on the 
informational text.  To statistically examine performance differences between girls and boys, we used 
the statistical test Mann-Whitney, the results of which are presented in the following table (Table 5). 

Table 5. Mann-Whitney test results in the fourth grade 
Text type Sig. 

Narrative 0,176 

Expository 0,655 

Informational 0,356 

Total 0,372 

Based on the statistical test Mann-Whitney, it can be concluded that there is no significant difference 
between the performance of boys and girls for any of the text types (the significance value is greater 
than 0.05 for all three text types). 
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3.2 Frequency of reading and reading comprehension test results in seventh 
grade 

Looking at the reading frequency of seventh graders (Table 6), it appears that only slightly more than 
one-third of the respondents read more than one hour per day, taking into account reading time 
including Internet use and class preparation. There is a difference in gender distribution, with far more 
girls (45.3%) than boys (29.6%) reading more than one hour per day. 

Table 6. Frequency of reading in the seventh grade 

 
Never 

Less 
frequently 

than monthly 

One-two 
times per 

month 

One-two 
times per 

week 
Less than one 
hour per day 

More than 
one hour per 

day 
Total 

N % N % N % N % N % N % N % 

Girls 5 3,1% 15 9,4% 7 4,4% 25 15,7% 35 22,0% 72 45,3% 159 100% 

Boys  14 10,4% 19 14,1% 10 7,4% 14 10,4% 38 28,1% 40 29,6% 135 100% 

The percentage of never readers and readers who read less than once a month is 16.4% among the 
respondents, and among them there are almost twice as many boys as girls. The data clearly show 
that girls, according to self-report, read more than boys, and not only in the sense of reading more 
every day, but there are also fewer of them who never or very rarely pick up a book.  According to the 
results of the Crosstabulation analysis, the reading frequency of the seventh-grade students shows a 
significant relationship in terms of gender distribution (p = 0.008), that is, girls read significantly more 
than boys. Cramer’s V is 0.232 so there is a medium relationship between the two variables. 

Reading a book till the end, also shows an advantage for girls according to the data obtained (Table 
7). 42% of girls always read the book they started, and only 5% never read the book to the end. 
Among boys, there is a remarkable difference in reading books to the end. Only a quarter of them say 
they always read their books to the end, and also a quarter of them say they start reading but do not 
finish. The proportion of readers who only occasionally read their books to the end is similar in both 
groups. 

Table 7. Frequency of reading through books in the seventh grade 

 Never Sometimes Always Total 

N % N % N % N % 

Girls 8 4,9% 87 53,4% 68 41,7% 163 100% 

Boys 34 24,3% 71 50,7% 35 25% 140 100% 

According to the statistical test Person Chi-Square, the gender difference is significant (p = 0.000). 
Cramer’s V is 0.297, so the result shows a medium relationship between the variables. 

The following graph (Figure 2) shows the average performance of seventh grade girls and boys in the 
reading comprehension test divided by text type. 

 
Figure 2. Results of the reading comprehension test in the seventh grade 
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In the reading comprehension test for seventh graders, students could score a maximum of 35 points 
overall, with a maximum of 14 points for narrative text, 9 points for expository text, and 12 points for 
the informational text. Similar to the fourth grade scoring, there was one point for all correct answers 
and no point deduction for an incorrect answer. Girls averaged 16.12 points (46%) for overall 
performance on the three parts of the test, 46% of the total points available. 6.49 points (46%) from 
the narrative text, 4.83 points (54%) from the expository text and 4.8 points (40%) from the 
informational text. It can be said that the performance of the respondents in the three text types was at 
a similar level, however, the scores obtained did not reach half of the possible scores on average. 
Looking at the average performance of the boys, it can be said that the average was 15.93 points 
(46%), for narrative text it was 5.92 points (43%), for expository text it was 4.81 points (53%) and for 
informational text it was 5,21 points (44%). Boys’ performance, similar to girls’, was balanced for all 
three text types; however, boys’ average did not reach either half of the possible scores. Comparing 
girls’ and boys’ performance in reading comprehension, the data showed no significant difference in 
performance. To examine the differences, the statistical test Mann-Whitney was used, the results of 
which are presented in the following table (Table 8). 

Table 8. Mann-Whitney statistical test results in seventh grade 
Text type Sig. 

Narrative 0,132 

Expository 0,862 

Informational 0,086 

Total 0,839 

The data show that although there is a significant difference in reading habits between seventh-grade 
girls and boys, there is no significant relationship in reading comprehension between the two variables 
based on the statistical test Mann Whitney (the significance value is higher than 0.05 for all three 
texts). 

4 CONCLUSIONS 
The aim of the present study was to determinate the reading frequency and reading comprehension of 
girls and boys attending primary schools with Hungarian as the language of instruction in Slovakia. 
The data were aggregated based on the responses to the corresponding questionnaire. At this point 
we would also like to draw attention to the fact that in the answers to the questionnaire it is necessary 
to reckon with the possibility that the informant tries to meet the expectations of the interviewer. 

Our data show that older students spend more time reading, and this is true for both girls and boys. 
One explanation for this could be that we asked students in the relevant question to consider the time 
they spend on the Internet and preparing for class. Considering this, the amount of time they spend 
reading might have increased. While for the age group of fourth graders, the gender difference is not 
significant, for seventh graders girls spend significantly more time reading than boys. At the same 
time, it should be emphasized that of all informants, only one-third spend more than one hour per day 
on written texts, and the percentage of readers per day, including school reading, does not exceed 
half of the study population. 

Despite the fact that the older age group spends more time reading, the proportion of readers who 
finish a book they have started has decreased in this age group. This fact also supports our 
assumption that reading time has increased due to an increase in time spent reading textbooks or on 
the Internet. The proportion of those who read a book to the end increased slightly for girls in the older 
age group, but there is a positive difference between age groups only in this case. This discrepancy 
means that 40% of girls in this age group finish reading the book they have started, however, even in 
this age group, this statement applies to less than a third of all informants surveyed. Of particular note 
is the fact that about a quarter of older boys say they never read a book. Among seventh graders, a 
significant difference emerges between the two genders in both reading books to completion and total 
time spent reading books, with an advantage for girls. At the same time, when analyzing the data, it is 
important to take into account that the data is based on the answers of the respondents, so the real 
situation may differ from the studied data.  
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There was no significant difference between the results of the reading comprehension test in either the 
fourth or seventh grade for either of the text types. Our data differ from the results of international 
studies that show a difference between girls and boys. However, it is noteworthy that in this case the 
extra time they reported spending with the written text does not seem to be an advantage for the girls. 

The results obtained show that towards the end of childhood and at the same time towards the end of 
learning to read, the difference between the reading frequencies of the genders is still negligible. In the 
older age group, the difference already becomes more pronounced. In the present case, however, this 
difference was not reflected in the results of reading comprehension. However, given the fact that 
reading time is low in both age groups, this may partly explain the fact that reading comprehension 
scores averaged less than half of the available scores in both age groups. The findings call for further 
research to investigate the differences in reading comprehension between girls and boys in a complex 
manner. 
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Abstract  
During the last two decades, Europe has witnessed a considerable application of ICT and e-content in 
the vocational and educational training sectors. Due to the restrictions on personal contact caused by 
the COVID-19 pandemic, the use of e-learning tools has increased even more, and there is an urgent 
need for digital education opportunities. Although lifelong e-learning is more important than ever, 
suitable opportunities for deaf and hard-of-hearing people are still scarce.  

Hearing people often believe that texts or close captions are enough to make online materials accessible 
to deaf people. However, due to a lack of bilingual education in most countries, most deaf people have 
not fully mastered their national written language. Deaf people are therefore mostly excluded from using 
existing e-learning courses, as the contents are not fully comprehensible to them. In contrast, sign 
language is not only completely accessible but also the first or preferred language for many deaf people. 
Therefore, it is vital to offer them e-learning in their own visual language.  

During earlier projects, we noticed that many deaf adults lacked a basic knowledge about languages 
and how they work. Being aware of the general properties of languages, their forms and functions helps 
people to learn any language or improve their respective skills. This is especially important for deaf 
people for whom even the spoken language of their home country is often a second language and who 
frequently struggle to learn foreign languages.  

We decided to approach this problem with the Erasmus+ project "Deaf Language Awareness", which 
addresses the need for accessible e-learning material suitable for deaf adults while enhancing language 
awareness amongst deaf people. It provides deaf people with bilingual e-courses where all content is 
presented in both the national sign language and the national written language. They cover 18 topics 
related to language awareness, massively exploiting visual resources such as pictures, animations, and 
sign language videos. 

Our goal is that not only will deaf people profit from the "Deaf Language Awareness" courses, but that 
this design will also offer a model for similar courses in other languages as well as on other topics. 

Keywords: Sign language, e-learning, deaf people, language awareness, linguistics.  

1 INTRODUCTION  
In the past two decades, we have witnessed a huge increase of e-content in educational and vocational 
trainings. E-learning is now a widespread tool, employed not only by schools and universities, but, 
among others, by enterprises, local and national service providers as well. Despite the larger audience, 
there is still little e-content which is fully accessible to deaf and hard-of-hearing people (d/hh) [1].  

Captions and plain texts, where available, are not enough to ensure that the d/hh audience can fully 
understand the content of an e-course. In fact, most deaf people struggle with the national written and 
spoken language and prefer to have linguistic content translated into their own sign language [2, 3]. 

During earlier projects (especially during the Erasmus+ project "Deaf Learning"; https://pzg.lodz.pl/ 
deaflearning/), we noticed that deaf adults often do not have enough knowledge of what a language is 
and how it works. Some do not even know that sign languages are languages with their own grammar 
and properties. Language awareness is important for building an enhanced consciousness of the forms 
and the functions of one’s language. Language awareness provides people with a new sensitivity 
regarding their language. It can even help them to learn a second language [4]. 

In order to foster language awareness amongst deaf people, four European countries (Austria, Italy, 
Poland and Portugal) joined their efforts in the Erasmus+ project "Deaf Language Awareness". While 
enhancing language awareness, the project addresses the need for accessible e-learning materials 
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suitable for d/hh adults as well. In fact, the main project outcome consists of 18 bilingual e-courses about 
language awareness in which all content is available in the four national sign languages and the four 
national written languages. 

In this paper, we first provide some brief introductory information about language awareness (section 
2). Second, we focus on the Erasmus+ project "Deaf Language Awareness" by presenting the 
partnership and the aims of the project (section 3). Third, we describe the specific features of Articulate 
Storyline 3 which helped us designing the e-courses (section 3.1). Fourth, we turn to the design of the 
e-courses (section 3.2), report on the first user tests (section 3.3), and explain how the COVID-19 
pandemic has affected our work (section 3.4). We finally conclude with comments on the project 
strengths and weaknesses, and we illustrate some possible future developments (section 4). 

2 LANGUAGE AWARENESS FOR THE DEAF 
According to the European Union of the Deaf, the estimated number of deaf sign language users in 
Europe is 800.000 [5]. For most of these sign language users, the national spoken and written language 
will be the second language they learn. For a person who has no access to spoken language because 
of hearing reduction or loss, learning the spoken language and its written form becomes a real challenge. 
It is even more difficult if we consider that the national language is rarely taught to the Deaf as a second 
language, but it is rather used as the vehicular language at school. The communication support in sign 
language is often limited, even in the remaining schools for the Deaf (most of the schools for the Deaf 
in Europe have closed due to new regulations on the integration/inclusion of d/hh students in regular 
schools). In addition, sign language grammar is usually not taught to d/hh students, who often leave 
school with no or extremely poor metalinguistic competence of their first or preferred language. The 
experience with the project "Deaf Learning" confirmed that (see [3], p. 170). 

Language awareness can be defined as "explicit knowledge about language, and conscious perception 
and sensitivity in language learning, language teaching and language use" [6]. Raising language 
awareness (a) can contribute to the development of one’s thinking skills within the second language 
subjects; (b) can help someone gain insight into his/her own process of language learning; and (c) 
support him/her in connecting the various aspects of language learning [4]. We believe that d/hh people 
with a deeper understanding of the structures, functions, and mechanisms of their language can 
approach the study of a second language with more confidence. Also, we are convinced that it is crucial 
for d/hh people to have a deeper consciousness of their own sign language in order to treasure it and 
to be able to transmit its value to others (students, children, friends, society). 

In addition, many hearing people have poor or little linguistic knowledge as well. They especially lack 
information about sign languages and their linguistic properties. Raising hearing people’s awareness of 
sign languages is also crucial for a better integration of the deaf communities within the hearing ones. 
In connection with this, Svalberg [7] (p. 302) points out how "work on cross-cultural LA [language 
awareness] is particularly concerned with the engagement of minority and dominant groups with each 
other’s languages and cultures".  

3 THE ERASMUS+ PROJECT "DEAF LANGUAGE AWARENESS" 
The Erasmus+ project "Deaf Language Awareness" (2018-1-PL01-KA204-051109; https://deaflanguage.eu/) 
started at the beginning of September 2018 and will finish by the end of August 2021. The project leader is 
the Polish Association of the Deaf, department of Łódź (Polski Związek Głuchych Oddział Łódzki). The 
remaining partners are: Universität Klagenfurt, based in Austria; Ca’ Foscari University of Venice (Università 
Ca’ Foscari Venezia), based in Italy; and the University of Porto (Universidade do Porto), based in Portugal. 
The main aim of the project is to raise a basic language awareness amongst deaf adults in the four European 
partner countries. The second aim of the project is to offer a model for accessible bilingual lifelong e-learning 
opportunities for d/hh adults in these countries, which can be replicated in other countries as well. In fact, the 
e-courses developed within the "Deaf Language Awareness" project can be translated into many other 
languages without changing the underlying structure of the courses.  

3.1 The Program behind the Project: Articulate Storyline 3  
All project partners are familiar with the needs of Deaf learners and have experience in how to prepare 
accessible content. However, none of the partners have programming skills. Therefore, the coordinator 
decided to acquire Articulate Storyline (https://articulate.com/perpetual/storyline-3), a very versatile 
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program that allows one to design customized e-courses without such knowledge. The program is 
available in two versions – as a downloadable program paid for once or as a renewable online 
subscription (with additional online resources). We decided on the former, namely Articulate Storyline 
3. In the following paragraphs, we will give an overview of the program features that were especially 
useful for our project. 
In Articulate Storyline, any course is built up from slides that are grouped into different "scenes". Both 
individual slides and scenes may be linked in any way the designer chooses. While the basic functions 
of Articulate Storyline – like using texts, pictures, and videos – are easily and quickly learned, the real 
capacities of the program open up only to the more experienced user. Amongst these are the following: 

• variables and triggers that state conditions or lead to certain events (e.g., a video plays or a certain 
object pops up or moves when the learner executes some pre-defined action),  

• layers that can be used for sign language videos or different scenarios (success/failure; various 
choices, etc.), 

• animations (including freely definable motion paths) of any object in the course,  
• an integrated library of figures in different poses and with different expressions that can be 

animated in different ways (e.g., pointing at something, changing facial expressions, etc.). 

With some practice, it is possible to design professional-looking e-learning courses which may be used 
on different electronic devices (computers, tablets, smartphones). Everything can be previewed; once 
the designer is satisfied, the course may be published for online use in different formats (the simplest 
HTML option may be viewed with any browser, while other formats allow for an integration into a 
Learning Management System). Articulate Storyline uses its own player that can be customized 
(editing/restricting the menu, changing colors, adding a logo, etc.). The program automatically adjusts 
the published output to the device on which it is viewed. 

Articulate Storyline comes with a range of basic exercises (drag-and-drop, multiple choice, etc.), but it 
also offers the designer the possibility of designing individual exercises based on what is on a slide (e.g., 
using a picture or a text box as a drop target). The program automatically calculates the results given 
on special results slides that can be reconfigured according to the designer's wishes. 

Another advantage is the in-built translation feature of Articulate Storyline, as each course has to be 
available in all the written and signed languages of the four partner countries: once a course is finished, 
the whole text can be exported into a Word table. After translating everything into the target language, 
the file may be uploaded again into the Articulate Storyline project. All the texts will be automatically 
exchanged; some adjustment may be necessary, though, as the source and the target language may 
differ in text length. Within the player, the designer can choose between different languages with a 
simple mouse click, thereby changing the language of all the text messages (such as, for instance: 
submit, try again, resume, etc.). 

The video capabilities of Articulate Storyline were also very helpful – not only can videos be imported 
into any slide, but they can also be edited within the program (e.g., adding a logo, changing the video 
size, etc.). Videos can be embedded, set to play, or closed down automatically and much more. 

3.2 Designing the Courses 
We started by deciding on the topics of the e-courses during the first partner meeting. After a very 
productive discussion, 18 topics were established. After a first introduction to Articulate Storyline, we did 
some brainstorming on how to turn these topics into e-learning courses. 

The goal of "Deaf Language Awareness" was to produce 18 e-learning courses. This meant that each 
partner chose 4-5 course topics. The first task was to come up with (English) texts about the contents 
of the course, using easy language. After they had been discussed and modified according to the 
comments of the partners, they served as the basis for the e-learning courses. The original texts were 
later adapted into bite-sized chunks for the e-learning courses, with constant feedback from our deaf 
colleagues. 

The e-courses focus on topics related to language awareness (e.g., "Why do we need a language?", 
"How do languages express actions and states?", "What is bilingualism?", etc.), and they do so by using 
not only linguistically accessible content (sign language videos and translation texts), but also many 
visual cues that will help the deaf person understand the content (pictures, animations, links to 
websites).  Figure 1 shows an example of an interactive slide where the user can see an image of a 
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flower in three different states of growth, representing the birth, the evolution, and the extinction of a 
language. 

 
Figure 1. Screenshot from the e-course "What is birth, evolution and extinction of languages?". 

Each country designed the respective e-learning courses for the topics they chose. The texts in their 
national language were then translated into English so that the partners would understand the contents. 
Sometimes more than a simple translation was required, as some examples had to be adapted to the 
language and the culture of another country. As the partners grew more familiar with Articulate Storyline, 
the complexity of the courses grew; also, each of us started out with other features, which were then 
taken up by the other partners in their next courses, thus adding to the variety of the final product. 

3.2.1 Deaf Teammates 
Each national team involved deaf collaborators who were co-responsible for the content intelligibility and 
its translation into sign language. Besides their engagement as co-workers, it was interesting to see 
their interest in some of the topics covered by the e-courses. This was a first (internal) positive feedback 
on the project outcomes, which was then confirmed by external feedback as well. 

3.2.2 Bilingual content 
From the beginning, we decided to use both sign language and written language in the courses in order 
not to exclude anybody – due to the heterogeneous nature of the d/hh community, we could not assume 
that all possible users would be fluent in their national sign languages. Some might have acquired it 
later in life or chosen not to use it at all. After debating all the pros and cons, we took a final decision: 
for all the longer texts, the signed version would come first. The user can call up a written version by 
clicking on a "Book" button next to the video (an example is given in Figure 2). 
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Figure 2. Screenshot (sign language video and text button). 

For shorter texts, i.e., titles, there would be a written version on the slide with a sign language button. 
The national teams could choose to hide this sign language button in their version if they thought that 
no signed translation was needed (during the first user tests with d/hh people, some of them stated that 
for single sentences or phrases, a translation into sign language was superfluous). During the first user 
tests, some test persons kept almost exclusively to the signed version but sometimes looked at the 
written versions to confirm some points.  

3.3 The first Feedback from Test Users 
Each partner country had to do user tests on the first finished e-courses. Eleven deaf adults were 
involved in the tests in Austria and seven in Italy (a picture from the Italian user tests is shown in Figure 
3).  

These first user tests brought very positive results. The test persons liked the courses and seemed to 
regard them more as a game rather than a teaching tool. They had little trouble in finding out how to use 
the controls and do the exercises. There was some surprise that the menu was locked in some courses; 
however, this was a conscious decision as some information built on other information, so it was vital to 
look at the slides in a prescribed sequence. 

In Italy, the topics were new to most of the test persons. This observation supports the novelty of the 
content with respect to the already available e-learning opportunities in the national context. All test 
users stated that the courses made them reflect upon language. They also expressed their satisfaction 
in learning some new signs and new words. Some suggested that a similar model of e-courses would 
be useful in vocational trainings, e.g., courses on safety (actually, there is already another Erasmus+ 
project called "Signed Safety at Work", dealing with that issue: https://www.signedsafety.eu/), refresher 
courses for workers. They think such bilingual e-courses could be a great support where the sign 
language interpretation service is not provided by the employers. 
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Figure 3. Test person trying out the e-course "What are Language Functions?". 

3.4 How COVID-19 affected our Work 
COVID-19 has had an impact on the development of the project. The most obvious effect of the 
pandemic on our work was that a project meeting had to be cancelled, and we had to resort to several 
virtual meetings instead. Also, the duration of the project was extended. It should have ended on July 
31, 2021, but in light of the effects of COVID-19 on the work progression, the Polish National Agency 
was asked for an extra month. One of the reasons for this request was that face-to-face dissemination 
events were not possible. While hoping that this will change in the foreseeable future, we needed more 
time to plan alternative online events.  

Another reason was that many of the collaborators have been at least partially in their home offices. 
While this may have had positive effects on allowing the course designers to concentrate fully on their 
work without any distractions, it led to difficulties with filming the sign language videos. For weeks, even 
months, no more than a single person was allowed to be in a room, so that filming was impossible (even 
with all safety precautions). Normally, one person is signing, while at least one more is operating the 
camera, checking on the signs, adjusting the speed of the autocue, etc. In spite of the COVID-19 
pandemic slowing down our work in terms of filming the sign language videos, we could still proceed 
with the course design.  

4 CONCLUSIONS 
The Erasmus+ project "Deaf Language Awareness" offers accessible bilingual e-courses for deaf adults 
in four European countries. The e-courses present 18 topics related to the use of language and language 
functions. The project aim is to enhance language awareness amongst d/hh people and, by doing so, 
facilitating the learning of a second language. In order to adjust the course better to the needs and the 
culture of d/hh people, we worked closely with deaf teammates for a proper translation of the content 
into sign language. The deaf teammates also supported the design of the e-courses with their constant 
feedback about the structure, the content, the graphics, etc. The first test users gave us positive 
feedback on our work. 

Thanks to a special feature of Articulate Storyline, the software we used to design the e-courses, the 
final products can be easily translated into any other language and reach other d/hh communities 
worldwide. The bilingual model used for the e-courses of "Deaf Language Awareness" could be useful 
for designing any other e-content in educational or vocational trainings targeting d/hh groups. 
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STOP-MOTION TECHNOLOGY IN PRIMARY SCHOOL TEACHER 
EDUCATION 

P. Josefsson, A. Didon, A Mutvei 
Södertörn University (SWEDEN) 

Abstract 
This study presents results from a stop-motion initiative which included students in science teacher 
education at Södertörn University in Sweden. The overall aim was to increase the teacher students' 
digital competence. This in turn was a reaction to the change in the Swedish school curriculum July 1, 
2018 [1] where it was specified that school education should provide the students with conditions to 
develop digital competence. To accommodate these changes, we implemented a learning activity 
using stop-motion technology in science class. The result shows us that the teacher students 
perceived the activity as meaningful as it imposes one to break down information into something that 
can be described by color, shape and sound. They also saw opportunities using the technology in 
relation to complex and/or abstract issues or when the subject taught might become too personal or 
embarrassing.  

Keywords: digital competence, teacher education, education technology, science education. 

1 INTRODUCTION  
Stop-motion, an animated filmmaking technique utilized in this study, lets the creator manipulate and 
move objects between individually photographed frames with the purpose to create an illusion of 
movement or a change. The technique and the technology behind it are as such is old; despite this, it 
is only during recent years that stop-motion has been used in teacher education.  

Earlier research shows that the use of stop-motion in education settings can promote deep learning if 
one, when designing the learning activity takes considerations such as asking questions, presenting 
strategies and using expert representations [2]. Even though the same study shows an increase in 
digital literacy skills they also highlight that student teachers do not seem to develop their knowledge 
of instructional strategies concerning the use of stop-motion animation in science class. Earlier 
research also shows that the possibilities for the teacher students to engage in different activities as 
part of the stop-motion process are associated with opportunities for reinforced learning [3]. In 
addition, teacher students' confidence in their own knowledge is improved when an animation is used 
during the educational experience, whereby stop-motion in teaching is suggested as a new approach 
that can enhance teacher student learning of complex biological and chemical processes [4]. 

With this study, we want to describe how stop-motion technology can be used to help teacher students 
meet the challenges they face in the field of biology and chemistry. This study was done to evaluate 
the teacher students experience when they used stop-motion technology during one course in biology 
and one course in chemistry. By understanding more about how teacher students approach 
technology, and to gain insight in their thoughts regarding how technology can be useful in their own 
teaching we approach an increased understanding of how we can design meaningful learning 
activities within teacher education. 

1.1 Teacher education in Sweden 
In Sweden, there are four different degrees in teacher education; preschool teachers, elementary 
teachers, subject teachers and vocational teachers. All these educational programs include courses in 
education science and teaching placement. The studies within educational science include for 
example the organization of the school system, theory of science and fundamental democratic values 
and human rights. During teaching placement, the teacher students are physically located in schools 
and supported by a professional teacher who becomes their supervisor introducing them into the 
professional role.  

At Södertörns University, Stockholm, Sweden one can choose between nine different teacher 
educational programs such as preschool teachers, extended school instructors, teachers for primary, 
lower and upper-secondary schools. The preservice teacher education has an intercultural profile and 
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works in a structured way with aesthetic learning processes and media and information literacy. One 
example of the programs provided by Södertörn University is primary teacher education towards 
grades 4-6. During this education the teacher students choose a specialization, eighter towards social 
science or natural science. Included in the social science course are history, religion and geography 
courses. And in natural science, they read biology, chemistry, physics and technology courses.  

1.1.1 Biology 
In the Swedish curriculum, the subject of sexuality and cohabitation is addressed in the core content 
for year 4-6 (ages 10-13) and in the area of body and health: “Human puberty, sexuality and 
reproduction and also questions about identity, gender equality, relationships, love and responsibility” 
[1]. This means that biology teaching must include and develop students' understanding of sex and 
cohabitation. The possibility to develop knowledge in this area during childhood is understood as 
fundamental to make conscious and well-balanced decisions about sexuality and relationships later in 
life [5]. Since this is considered to be a big challenge for teachers, we decided to work sexuality and 
cohabitation. 

1.1.2 Chemistry 
Chemistry teaching must develop students' understanding of chemical contexts and opportunities for 
participation in sustainable development. Knowledge of chemistry can contribute to the understanding 
of societal problems and to possible solutions [6]. The particle model can improve the understanding 
of chemical processes and matter. Students need to understand the structure, cycle and 
indestructibility of matter and phase transitions by working with the particle model and explaining with 
the help of the movement of particles. In the curriculum, this is described in core contents under 
chemistry in nature for year 4-6 (ages 10-13): “Simple particle model to describe and explain the 
structure, recycling and indestructibility of matter. Movements of particles as an explanation for 
transitions between solids, liquids and gases.” [1]. 

It is often a challenge for teacher students to use abstract models to explain phenomena in nature and 
much of the teaching during the five weeks course in chemistry is about using the particle model. We 
therefore decided that the topic to work with in this project would be about the movement of particles. 

2 METHODOLOGY 
This section describes how the implementations of the stop-motion activity were done, and what kind 
of data we gathered.  

This project included all teacher students at Södertörn University, taking part in primary teacher 
education towards grades 4-6 with the specialization towards science, in total eleven students. This 
project was carried out during the autumn 2020 and was conducted when the students started their 
third year of the teacher education. Within the framework for the project, two opportunities were given 
where the students got to immerse themselves in stop-motion technology. Both sessions were led by a 
lecturer in media technology and complemented by a science teacher. The first session consisted of a 
three-hour lesson held outdoor during the biology course. This was followed by a three-hour lesson 
indoor during the chemistry course. The time between these occasions was approximately five weeks.  

2.1 Design of learning activity 
Taking previous research into consideration, as well as the constraint of a three-hour lecture, the 
disposition of the stop-motion lecture was designed and implemented as follows. First, time was 
allocated to present the structure and the stop-motion assignment, including the theme for each 
lecture. This was done by an lecturer specialized on media technology. Then the teacher students 
were divided into working groups and each group had to choose a focus area for their stop-motion 
film. Thus, in biology class the theme was sex and cohabitation, and the three focus areas were 
menstrual cycle, biological sex and the consent law. This was followed by a structured group 
discussion were each group worked through questions related to their focus area and questions about 
source criticism. Next up was a general discussion with the intention to increase the teacher students’ 
knowledge about stop-motion technologies, and particularly stop-motion in teacher education. This 
included, among other things, information about how to use a mobile phone for stop-motion (Fig.1), 
the software (Stop Motion Studio by CATEATER, LLC), file format, export of images, the importance of 
light and other technical aspects. Concrete examples of previous use of stop-motion in educational 
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context were also presented. Only after this did the teacher students start the process of creating the 
actual stop-motion film. At their disposal, they had a mixed selection of pencils, crayons, wooden 
studs, paper in different colors and more (Fig. 1). 

 
 Figure 1. Materials available for the students. 

At the end of the session each group was expected to hand in a stop-motion film (at least 30 seconds 
long) on their focus area. Each teacher student would also submit a text reflecting on the learning 
activity.  

The same approach and order were used in the chemistry course. This time the theme was movement 
of particles and the focus areas the teacher students chose between were the areas combustion, 
evaporation and solubility. What distinguished the chemistry session from the biology session was that 
the teacher students in the introduction got to see and evaluate their previous efforts. This was done 
by jointly watching the previous stop-motion movies, followed by answering questions about their own 
film such as: “What worked well?” and “What can be developed?”. Thereafter, general feedback was 
given regarding their films focusing on narrative aspects. 

2.2 Data collection and analysis 
To measure the outcome of the teacher students' experience and the learning activity, they were 
expected to hand in an individual written reflection (one page) after each occasion. It was emphasized 
in the task description that the text should be reflective (rather than descriptive), and the teacher 
students were guided towards reflective thinking through written instructions. The teacher students 
were for example asked to describe their result, how and what happened, and why did things happen 
the way they did?  

Qualitative analysis of the written texts was performed to identify reflections concerning the use of 
stop-motion in teaching and asked at the same time for the teacher students’ reflection regarding 
pedagogical considerations and learning processes. The initial process of the analysis started by all 
three researchers reading through the reflective texts from both the session in biology and chemistry. 
After the first reading, suggestions of categories were made and discussed. Based on these 
categories, text elements were selected and marked in the reflective texts. Then the procedure was 
repeated: the three researchers re-read the texts, the initial categories were discussed and revised 
based on the new reading. Three categories were finally considered, these were: 1) Technology use, 
2) Pedagogical considerations, and 3) Learning process. 

The text was graded (pass or fail) and was mandatory to pass the course. The same teacher graded 
the written reflections in both courses. However, the teacher grading the reflective texts was not the 
same teacher that gave any of the overall grades.  
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3 RESULTS AND DISCUSSION 
To measure the outcome of the learning activities we analyzed the reflection documents written by the 
teacher students. The result from the analysis is presented here in the following three categories: 1) 
Technology use, 2) Pedagogical considerations, and 3) Learning process. 

3.1 Technology use 
The first category includes and covers the teacher students' use and thoughts related to technology. It 
ranges from which keyword they used in a specific search engine to how the workflow for voice 
recording was done. In this category, the properties of the material are made visible. An example of 
this is when a teacher student argues that working with paper characters makes it possible for them to 
easily change the facial expression of the character, which was considered important to communicate 
the story they want to present (Fig 2).  

The work with subtitles, the narrator’s voice, the need of many photos, settings for lighting and the 
importance of outdoor or indoor environment is also commonly mentioned. When it comes to 
reflections on the use of the technology, we often see that the teacher students pick up on something 
that has been time consuming. This is for example seen in one reflection when teacher student A 
elaborate on how her/his group worked with the process of adding voice to their stop-motion video: 
“What we could have done when we worked on the voice recording was to record the voice for each 
scene and then pause to make a new voice recording for the next scene, this time we recorded a 
voice clip for the whole movie which meant we had to redo the recording several times”.  

 
Figure 2. A setting with paper figurers to easily change facial expressions. 

Several teacher students highlight the time as an important factor, i.e., they considered three hours to 
be too short and wanted more time as they made priorities based on the time. One example is when a 
teacher student expresses that they would have chosen a different way of working if they initially had 
understood how their choice of different materials would affect the time of their disposal. Or in the 
words of teacher student B - “The result did not turn out as well as we had thought due to the lack of 
time and that it was more difficult to work with glass with liquids in it and molecular models, it would 
have been easier to use paper as we can film from above. “  
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Overall, the teacher students point out the importance of planning when it comes to working with 
technology: “Something I take with me from this time is again the importance of planning, thinking 
about how many pictures are needed and giving more space for editing and recording sound. “– 
Teacher student C 

What becomes clear from the reflections is that the students develop an understanding between the 
first lesson (biology) and the second lesson (chemistry) about working methods and the impact of 
different technological solutions. This is especially evident in their reasoning about trade-offs based on 
time constraints.  

3.2 Pedagogical considerations 
In this category, teacher students expressed how/and if stop-motion technology could be useful in their 
own teaching and how they expect their students in school to react. 

The reflections showed that they do wish to incorporate stop-motion technology into their own teaching 
practice. In particular, they mention the preparatory exploration of the science subject, which means 
that their students have to gather information and decide what should be presented in a stop-motion 
film is a meaningful learning activity. Other pedagogical considerations that the teacher students 
highlight is for example how the creative process of filmmaking offers a different learning process that 
makes it possible for their future students to re-watch the film compared to a teacher-led live 
presentation. Some teacher students also point out the possibility to design the film in a way that the 
same explanations are provided to a phenomenon but presented from several different perspectives. 
This is based on the premise that it can be easier for a student to understand if he or she is allowed to 
take part in different perspectives on the same issue. Another argument was that the creation of stop-
motion offers a fun and effective way for the students to learn new things.  

One of the most recurring reflections from the teacher students was that the technology offers a way to 
work with important teaching areas in a more objectified and depersonalized way, i.e., working with 
objects instead of yourself or a specific individual to visualize situations that they themself see as 
embarrassing, intrusive and personal. One example of this is: “Sex education is a subject that for 
many can be perceived as intrusive and personal. Using stop-motion can desexualize the subject itself 
and the students get an opportunity to distance themselves from the personal through the creation of, 
in our case, avatars that perform the actual act in the film. “- Teacher student D 

Several teacher students also discussed the advantage of using different teaching methods to achieve 
learning about the molecular world. Some teacher students mention the importance of representation 
of a molecular model for the students' understanding and how the technology could serve this purpose 
as it enables something to become visible. Or in the words of teacher student E: “[Stop-motion] can 
make it much easier for students to visualize and concretize complex phenomena in chemistry such as 
evaporation. Evaporation is about, for example, liquid water being converted into gas, which is a 
process that can be difficult for students to understand because gases are something they cannot 
see.”  

3.3 Learning process 
The creation of videos was perceived as a better way to learn compared to reading texts. The 
argument was that it requires one to create a representation as things need to be presented with color, 
shapes and sound. Several students also describe how this way of working with a subject enables an 
increased depth of knowledge. Here summarized in the words of student F - “I also experienced that I 
learned more about our theme in a deeper way than if I had only read the information without creating 
a product afterward [...] By creating stop-motion, you need to break down every important information 
into something that can be described by color, shape and sound.”  

Overall, the teacher students emphasized the importance of group discussions for their own learning 
during the production. Particularly, the necessary discussions around concepts are mentioned, but 
also the importance of finding explanations and to exchange thoughts with each other. An example of 
the latter is expressed by teacher student G: “With the group's own work on the film, we had to discuss 
concepts, give explanations and share other people's thoughts, which I noticed was useful for my own 
learning.” An example of a situation where teacher students came to discuss the use of concepts is 
made visible in three of the texts as three teacher students explain how they navigated conceptual 
values around gender naming.  
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We can also see reflections on group participants' engagement in the learning activity and the 
distribution of the work in the group (Fig. 3). One example of this is: “I feel that a success factor for us 
in the group is that we were all passionate about the subject and that there was a consensus on how 
we wanted to convey our knowledge to the students. None of us had previously worked with stop-
motion but found the way of working both appealing and developing” - Teacher student H  

 
Figure 3. Teacher students collaborating during the chemistry lesson. 

Here, there are two important factors to consider, first the text was part of the compulsory assignment, 
and therefore it cannot be ruled out that the teacher students have been affected by the text being 
graded. Thus, we cannot ignore the risk that the teacher students' text shows a more positive 
approach to the technology compared to their actual experience. Another concern is that the teacher 
students participating are in the third year of their education which suggests that they have become 
genuinely committed to become teachers.  

4 CONCLUSIONS 
The results show us that the teacher students do consider this way of working to be inspiring, and that 
the majority sees the possibility of using the technology to work with complex issues or phenomena in 
their own teaching practices to let their future students visualize things which are abstract or difficult to 
grasp. The arguments put forward include thoughts about how important it is for both these groups to 
have the possibility to break down information into something that can be described by color, shape 
and sound, which is in line with earlier research [3]. The teacher students also appreciated working in 
groups because they could discuss and problematize their own and each other's concepts and 
conceptual understanding in a very clear way. However, one of the most interesting finding and 
inspiring for future direction is the opinions raised in relation to subject the teacher students find 
intrusive, personal or embarrassing.  
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Abstract 
Due to the coronavirus pandemic, international academic mobility came to an almost complete stop at 
the beginning of 2020. As a result of the Covid-19 outbreak, both university education and intercultural 
academic exchange had to be approached from a new and challenging perspective. Justus Liebig 
University Giessen (JLU) addressed these changing requirements during the summer of 2020 by 
developing the so-called Virtual International Programme (VIP) as a collaborative network of 
competence in e-learning and co-teaching with several partner universities. In the winter semester 
2020/2021, 470 international students from more than 330 partner universities worldwide were thus 
enabled to participate in 60 of JLU’s fully virtual courses, while enjoying the benefits of being a JLU 
exchange student and earning ECTS-credits. This innovative virtual mobility programme encompasses 
extensive support structures and offers for virtual exchange students, which include online counselling, 
e-mentoring, and online German classes. Moreover, students are welcome to participate in virtual 
cultural and social events, and get to know the JLU community.  

This experience report briefly introduces the VIP’s concept and the accompanying services, before 
presenting results of the first general students’ and lecturers’ evaluation of the programme conducted 
during the winter semester 2020/2021. Both groups evaluated the VIP from their perspective by means 
of a survey. Insights of both, teacher and learner perspective, are extremely valuable, as they 
complement and validate the gathered data, which has implications for further actions. The findings 
reveal that the VIP is a worthwhile experience for international students with great potential for the future. 
Students appreciated the opportunities of a low-threshold international exchange, which provides an 
intercultural academic experience, but does not entail any, or at least very little organisational effort and 
expenses of mobility. At the same time, the evaluation results indicate the demand for further support 
structures for students with regard to the organisation, counselling and communication taking place prior 
to the programme. 

The findings of the study constitute the basis for further developments of the virtual exchange in the 
future, as JLU intends to continue the VIP also once the pandemic has stopped being an influencing 
factor in higher education. Since the beginning of the summer semester 2021, the programme has 
already been expanded, as there are currently more than 80 courses and lectures available to 420 
enrolled students. Moreover, the gained insights from the VIP will help shape and enhance the newly 
designed Master of Science "Sustainable Transition", which will be JLU’s first fully online English-
language study program starting in the winter semester 2021/2022. 

Keywords: intercultural collaboration, internationalization, virtual mobility, academic exchange, 
cooperative teaching, instructional design. 

1 INTRODUCTION 
In early 2020, the coronavirus pandemic required the rapid transformation of teaching and learning at 
universities worldwide just as the summer semester was about to start. The mode of teaching shifted 
from face-to-face courses towards virtual formats. As a survey among 25,000 German university 
students indicates, this change primarily succeeded by implementing asynchronous virtual formats, 
such as online seminars and video conferences [1]. Meanwhile, international mobility related to 
academic research and exchange came to a complete standstill due to travel restrictions [2]. 
Consequently, the demand for new strategies and implementations of intercultural academic exchange 
emerged.  

In this context, the German Academic Exchange Service (“Deutscher Akademischer Austauschdienst”, 
DAAD) started promoting virtual mobility alternatives to exchange programmes, as entirely new 
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possibilities opened up thanks to digital media and online learning. The DAAD programme International 
Virtual Academic Collaboration (IVAC), for instance, specifically supports collaborative, interactive 
teaching and working scenarios. By supporting digital formats in an international context, the DAAD 
pursues the goals of enabling participation and access to education, while fostering the concept of 
blended mobility and envisioning more innovative formats for international mobility and intercultural 
exchange [3]. At the same time, the DAAD aims at increasingly sustainable mobility in its future 
programmes [4].  

Justus Liebig University Giessen (JLU) addresses these conditions and goals with the Virtual 
International Programme (VIP). The VIP enables international students enrolled at JLU’s partner 
universities to participate in JLU online courses. Thereby, the VIP demonstrates and lives up to the 
concept of New Learning as described in the Hagen New Learning Manifesto [5]. According to the 
Manifesto’s theses, equal opportunities, flexible, individual and self-determined learning as well as 
global networking across borders should become the new “normal” in education. These positions go 
hand in hand with a student-centred approach, new roles of teachers and learners and a growing 
importance of networked learning. Technology is considered as an opportunity for new, cooperative and 
interactive learning environments, which can help develop digital media competencies and data literacy 
at the same time. Therefore, New Learning formats can overcome boundaries between educational 
institutions [5]. 

This experience report presents the first results from evaluations of the VIP. The relevant empirical data 
was gathered by means of an online survey of both students and lecturers. The present work briefly 
outlines the concept and implementation of the surveys, before summarizing the main findings. The 
results constitute the basis for deriving future measures and actions for the enhancement of the VIP and 
in the context of digital course formats in general, as JLU’s portfolio of international online programmes 
is consistently expanding. A very good example of this is the newly-developed online Master of Science 
“Sustainable Transition”, which will start in the winter semester 2021/2022. Therefore, the evaluation of 
the VIP can help support the design of other virtual study programmes at JLU. 

2 CONCEPT OF THE VIRTUAL INTERNATIONAL PROGRAMME 
Starting in the winter semester 2020/2021, the VIP has enabled students of JLU’s approximately 330 
partner universities (200 Erasmus partner institutions and about 130 bilateral partners) to gain 
international experience at JLU without any on-site presence in Giessen. In order to achieve this goal, 
lecturers form all faculties were invited to open their courses to VIP students. In the winter semester 
2020/2021, the VIP included more than 60 courses from almost all disciplines at bachelor’s and master’s 
level, as well as German courses. 470 students were admitted to participate in the courses. The numbers 
of the summer semester 2021 are already on the increase, as the VIP includes 85 courses from all 
faculties, which are available to a sum of 420 students. In addition to the variety of courses offered as 
part of the VIP, the JLU focusses on three collaborative online teaching formats as part of the project 
VIP-CONCEPT. These courses are developed and realised in cooperation with partner universities in 
Colombia (Universidad de los Andes), Poland (University of Lodz) and the USA (University of Wisconsin-
Madison) with the goal of integrating these collaborative, digital teaching formats as part of their 
respective curricula. The collaborative teaching and learning scenario with the University of Lodz has 
already taken place in the winter semester 2020/21, while the two remaining courses are facilitated in 
the summer semester 2021. 

The overall aim of the Virtual International Programme is the systematic, qualitative and quantitative 
expansion of collaborative, virtual and international teaching scenarios while at the same time promoting 
digital and intercultural competencies of students and teaching staff. Moreover, JLU pursues the goal of 
enhancing mobility amid pandemic conditions by means of virtual or blended mobility. Thus, the DAAD’s 
perspective on a more sustainable mobility in the future [3, 4] is taken into account. The VIP course 
formats therefore constitute a transferable and scalable model for the design of curricular courses 
awarding ECTS-credits. In the long term, the VIP can help contribute to the establishment of 
international exchange programmes for new target groups whose financial or personal situation may not 
allow for physical mobility. At the same time, a community of practice can be cultivated through the 
regular exchange among lecturers and students. 

The VIP is also characterised by its holistic concept, which offers support structures and counselling 
before and during the virtual exchange. This concept is a result of the presumption that the integration 
of students into the virtual teaching and learning environment and the university community can be 
considered crucial for student success [6]. Student support was achieved, for example, by expanding 
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English-language information websites and brochures, and by adding frequently asked questions and 
answers related to the VIP, digital tools, etc. Moreover, with the support of a virtual e-mentoring team, 
social interaction was increased through various formats and events and by offering virtual introductions 
of the university’s organisation to the VIP students. These virtual formats as part of the accompanying 
programme were offered primarily, but not exclusively during the study entry phase. Further measures 
included training offers to the teaching staff related to digital teaching and learning, intercultural 
cooperation and teaching, along with the related digital administrative processes. Additionally, 
networking between lecturers was promoted by regular evaluations and feedback sessions within peer 
groups. The development and implementation of didactic concepts has been supported by the newly-
introduced position of an Instructional Designer since February 2021. The instructional designer 
provides media-didactic and technical guidance and support based on the concept of Constructive 
Alignment [7]. 

3 METHODOLOGY AND RESULTS 
In order to ensure the programme’s continuous quality and further enhancement, two questionnaires 
were designed and implemented towards the end of the winter semester 2020/2021. Both students and 
lecturers of the VIP were questioned by means of an online form. Moreover, the results of the lecturers’ 
survey were validated by obtaining feedback during two group discussions. The following subsections 
present the proceedings related to the evaluations, before the most important results will be 
summarised.  

3.1 Implementation and Results of the Student Survey  
The student evaluation of the VIP was realised by means of an online survey in English. Completing the 
survey was possible for a period of five weeks between December 2020 and January 2021. In sum, 80 
out of 470 students finished the survey, even though 15 participants did not submit answers to all 
questions. This translates into a response rate of 17 per cent. Participation was voluntary and took place 
anonymously. The questionnaire comprised 23 questions (16 closed and 7 open questions). In the 
process of the evaluation, the following data was gathered: 

1 Background information of the participants (e.g., home country and home university; current study 
phase at the home university; motivation to participate in the VIP; awareness of JLU prior to 
participation in the VIP), 

2 General information related to the individual VIP experience (e.g., evaluation of the attended 
courses and the support programme; feedback for lecturers, satisfaction with the social 
programme), and 

3 Assessment of JLU’s attractiveness regarding a prospective stay/physical exchange, as well as 
an overall feedback of the programme. 

The validity of the results is supported by the fact that the distribution of the sample is very similar to 
that of the baseline group. For this reason, the responses allow conclusions on the entire group of VIP 
students. 

The majority of respondents (50 out of 65) is pursuing a bachelor's degree at their home universities. 
Participants from Peru (11), Turkey (11), Colombia (13), Iran (9) and other non-European countries 
constitute the majority of VIP students. 79 per cent of the VIP students did not know about JLU before 
their enrolment in the programme. The respondents identified several different motives for their 
participation (n=66, open question with multiple answers): interest in improving their German language 
skills or learn German (26.3%), international and intercultural experience (21.3%), general interest 
(20%), future mobility plans, such as coming to Germany (15%) and their interest in German culture and 
the German university system (13.8%). In contrast to that, cost-neutrality (6.3%) and the circumstances 
of the Covid-19 pandemic (3.8%) constitute less relevant factors for participation, according to the 
student survey. In this context, the following three aspects were considered as very important (n=78, 
multiple choice question with a five-point Likert scale reaching from "very important" to "not at all 
important"): having the possibility to grow personally (58%), gaining intercultural competences (53%) 
and having the possibility to start learning German (43%). In addition, VIP students consider it as very 
important to attend courses that complement the study programme at their home university (35%) and 
having the possibility to acquire credit points in the programme (30%). 
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Both the evaluation of the individual VIP experience and the evaluation of the courses and support 
programme highlight various strengths of the VIP: for example, the overall organisation of the 
programme, the contents and quality of the courses received positive feedback. Other positive student 
comments refer to the VIP courses. Students (n=64, multiple choice question with a five-point Likert 
scale reaching from "excellent" to "very poor") rated the course contents (91.5%), teaching methods 
(91.4%), the digital learning environment (81.4%), the communication with the lecturer (81.1%), the 
possibility to actively participate (77.2%), and the possibility to interact with other students (52.8%) as 
excellent or very good. The respective comments (n=22) highlight the “great material and preparation 
of classes”, just like the “great effort of lecturers: helpful, accessible, friendly, enthusiastic, 
understanding, not looking down on students”. In addition, the positive learning atmosphere was 
emphasised. Students perceive JLU as an international and interculturally engaged university 
community: "I find the possibility of sharing with students of different nationalities very enriching. The 
professor has been very attentive and respectful."  

Recommendations for lecturers attending to the specific situation of VIP students are related to the 
course design, interaction and general aspects. Some students would, for instance, prefer more 
interactive tools or chat questions in seminars and synchronous sessions. Others ask for subtitles in 
video recordings or generally ask for class recordings, while others would prefer more live sessions. 
Students also stress their interest in more (group) discussions with other (VIP) students and would 
recommend more group and/or team work. Related to the general aspects, the evaluation revealed the 
demand for more information on German exam formats, the grading system and an increased level of 
awareness and sensitivity to time zones and technical difficulties (e.g., reliability of internet connection, 
availability of Webex and MS Teams in certain countries, etc.). 

Furthermore, the evaluation of the events and leisure activities shows which and what kind of the 
additional offers the students particularly enjoyed (n=23). Students summarised the orientation days, 
which provided students with a virtual introduction to JLU, the games offered by the “Lokal International” 
(JLU’s international meeting centre), the VIP coffee sessions focussing and reflecting on intercultural 
topics, the e-mentoring support structures and the provided FAQs on technical issues as highlights of 
the accompanying programme. In addition, students enjoyed the kind, patient, well-prepared and helpful 
organisation and the support throughout the programme. Above all, the interaction and possibility of 
having a social experience was stressed, as the participants of the survey appreciated the opportunity 
to get in touch with other students, the German language and culture and the inclusion as a full-time 
student and not as a guest. Wishes for further offers related to the accompanying programme (n=10) 
include an introduction to JLU offers, such as the library system, more online game sessions, further 
formats for reflecting on cultural differences, more German courses, specific courses for graduate and 
PhD students, as well as other formats inducing the social contact between students. Only few students 
commented on reasons for not attending the accompanying programme (n=4). Different time zones and 
scheduling problems with other classes and dates were given as some reasons for non-attendance (3). 

Based on the online study experiences at JLU, 83.3% of the students (n=66, multiple selection) can 
imagine to physically come to JLU in the further course of their studies. 50 students are interested in a 
master's programme, while 40 indicate their interest in a summer or winter school. About half of the 
students can imagine spending an exchange semester at JLU. Likewise, the student survey reveals the 
potential for further enhancements of the VIP. To summarize, the assessment of JLU’s attractiveness 
regarding a prospective stay and/or physical exchange, and the overall feedback proves the VIP’s 
potential as a permanent programme (“I think this VIP program is very unique and indeed a wonderful 
virtual exchange experience. […] As a result, I truly appreciated this opportunity and I hope to get 
enrolled again next time.”). 

3.2 Implementation and Results of the Lecturer Survey 
Parallel to the student survey, the perspective of the teaching staff was gathered by means of an online 
survey with 33 questions. The goal of the lecturer survey was the identification of added values and 
benefits along with the challenges related to the design of VIP courses. The evaluation was supposed 
to reveal lecturers’ instruments and tools for trouble-shooting. Moreover, it was the goal to derive their 
needs for further training on an intercultural and (media) didactic level. 

The response rate of the questionnaire can be considered high, as 25 out of 35 lecturers participated, 
even though five persons did not provide answers to all questions. The online form was available for a 
period of two weeks in February 2021. Participation was voluntary and anonymous. In addition, the 
results of the online survey were complemented in March 2021 by means of two virtual group 
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discussions with six and three participants each. Due to this high rate of participation in both formats, 
conclusions on the entire group of VIP lecturers can be drawn.  

The results of the online survey primarily reflect on seminars as the predominant form of instruction in 
the VIP, with 18 out of 23 responses. So far, only six of the lecturers taught in an international context 
before offering courses in the VIP. Regarding students’ participation, the lecturers reported full student 
participation in six cases and participation in approximately half of the sessions in eleven cases (n=20). 
Communication with international students was evenly distributed throughout the semester, as reported 
in seven cases, while eight lecturers stated an increase during the introductory phase and five lecturers 
during the semester (n=20). Technical and content-related requirements, questions about the learning 
platforms and tools, as well as organisational and content-related aspects of the course represent the 
predominant occasions for interpersonal exchange between lecturers and VIP students. Communication 
was primarily conducted via e-mail, MS Teams, Stud.IP and virtual office hours. Language barriers, a 
lack of knowledge of internal JLU processes, long response times among students along with technical 
difficulties proved to be obstacles for a smooth communication.  

The extent of supervision compared to regular JLU students was rated as less time-consuming in four 
instances, in eight cases as equivalent and as more time-consuming by yet another eight lecturers 
(n=20). Very heterogeneous levels of prior subject-specific knowledge among students, as well as 
language barriers and technical difficulties were identified as challenges for the methodological and 
didactic design of teaching and learning scenarios. In addition, the demands identified in the student 
survey for comprehensive information regarding the course organisation, forms of instruction, 
requirements, procedures, examinations, scientific work, etc. were confirmed by the lecturers’ 
perspective. Moreover, the variety of time zones among participants of a course made both synchronous 
and asynchronous teaching and learning more challenging. Most importantly, there is a need for more 
English-language information on the university’s organisation, teaching and learning scenarios, exam 
formats, communication, expectations and more.  

Lecturers chose hybrid teaching formats for their courses and used synchronous and asynchronous 
elements, plus different social forms (individual work, team work and frontal teaching). Interaction 
between JLU students and VIP students was promoted by means of mixed teams, group work, 
presentations and discussion groups, e.g., in video conference breakout rooms. Differences in the 
cultural approach towards work ethic, academic integrity, and the perception of students’ and teachers’ 
roles were considered by lecturers and explicitly discussed in class. At the same time, not all efforts, 
e.g., e-lectures or instructional videos could be realised due to capacity constraints. 

Another question of the lecturer survey focused on the evaluation of the VIP’s value and potential for 
future international co-operations. The majority of lecturers referred to the perspective that was added 
by the actively participating international VIP students. Students were enabled to learn with and from 
each other, as there was the possibility of an immediate exchange, which allowed for intercultural 
experiences: "It was very enriching to have students from so many countries, cultures and experiences. 
This enabled discussions and debates with very original and new arguments and also contributed to the 
group work and a very good intercultural experience." Thus, immaterial gains were expressed by many 
lecturers, who also mentioned the fun they had while teaching in the VIP setting. Further values result 
from the increasing visibility of JLU in the international context and the potential for international 
cooperation and physical exchange in the future. The identification and recruitment of highly-talented 
students proved to be of interest for several lecturers. In some cases, the VIP helped to increase the 
utilisation of the teaching capacity by filling up courses with low enrolment. The VIP was also considered 
a meaningful addition to classical teaching scenarios, as it contributes to internationalisation at home.  

According to the online questionnaire, the VIP might be improved with regard to the selection of students, 
as in some cases the prior subject-specific knowledge or language skills did not match the lecturers’ 
expectations. Moreover, students require additional information about JLU’s internal processes, learning 
management systems, as well as the predominant culture in teaching and learning scenarios and the 
underlying pedagogy. Along with that, lecturers recommend the communication of the required 
commitment in order to avoid dropouts from an early phase onwards. Further comments suggest using 
additional personal resources and technical support, for instance via teaching or student assistants. 
Eventually, administrative tasks related to the enrolment of students in courses should become simpler. 

The identified demands in the pedagogical dimension of the VIP primarily include additional didactic 
training offers, such as shadowing and (peer) case consultations on intercultural communication or the 
reflection of the didactic habitus [8, 9]. In order to address the informational needs of students, additional 
English-language tutorials on the university’s organisation, such as teaching and examination formats 
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could prove to be useful. Furthermore, the social exchange should be strengthened in conjunction with 
other formats of the accompanying program. Finally yet importantly, it seems essential to raise the VIP’s 
lecturers’ awareness of intercultural aspects of teaching and learning (e.g., technology requirements, 
time zones, heterogeneous prior knowledge, communication, multilingualism) and foster the 
corresponding competences. 

4 DISCUSSION OF THE RESULTS  
The survey of both students’ and teachers’ perspectives reveals basic demands of higher education 
within the virtual international setting. Even though the VIP courses cover a wide range of subjects and 
teaching formats, the results of the two groups complement and validate each other in many aspects. 
As the virtual international exchange can be considered a relatively new scenario, those involved still 
need to become even more aware of intercultural differences and challenges. Even though the VIP 
constitutes an opportunity with a low threshold, technical requirements need to be met. In addition, digital 
literacy is expected from all participants. Moreover, virtual exchange students need more in-depth 
information about the German higher education system and the specifics of German academic culture. 
They need to be able to participate and act within the university community in order to allow for social 
and academic integration and avoid student dropouts [5]. Both lecturers and students need to be aware 
of these circumstances, the expectations and intercultural specifics in order gain the utmost benefit from 
the programme.  

Whenever the intercultural dimension was integrated into the subject teaching it was assessed as 
particularly valuable by students and lecturers. A combination of synchronous and asynchronous 
elements seems recommendable in case each constituent is adapted to the specific demands of the 
target group. As a result, both individual and social learning can be supported. According to a study on 
the effects of digital learning on students during the pandemic, e-lectures, instructional videos and 
regular assignments can help facilitate student learning at an individual pace, whereas synchronous 
video conferences help promote social contacts [10]. It is not surprising, though, that some students 
asked for more or fewer offers of both formats, as the VIP covered more than 60 courses from various 
faculties. Besides the considerations of virtual teaching and learning formats, social integration also 
requires special attention when designing virtual exchange programmes.  

Even though the shift from physical mobility to virtual mobility is offered at 19 per cent of German 
universities only [2], the initial evaluation results of the VIP as well as the programme itself seem to be 
promising for future developments and educational formats. As the strengths of virtual teaching and new 
learning scenarios [5] are well known by now and the virtual international experience is appreciated by 
students and lecturers, it is worth continuing the programme beyond the pandemic. Still, language 
barriers within the German higher education system have to be overcome, as already pointed out in 
related work on virtual mobility [11]. This transformation also requires the addition of human resources 
and structural changes in order to allow for the ambitious development of even more virtual (mobility) 
programmes. Fully virtual formats have the advantage of reduced costs and access for low-income 
students, disabled students or students caring for family members, thereby allowing for more equal 
opportunities and participation. In this context, the DAAD’s inclusion of blended mobility and online co-
operation as new formats eligible for funding in the Erasmus+ programme [12] is certainly a step towards 
more sustainable and low-threshold mobility.  

5 CONCLUSION AND FUTURE PERSPECTIVES 
In this short experience report, the Virtual International Programme (VIP) at Justus Liebig University 
Giessen (JLU) was introduced with regard to its background and structure. Due to the coronavirus 
pandemic in 2020, academic teaching and learning shifted towards new learning scenarios, allowing for 
the opening of courses to a broader audience. International and JLU students could benefit from the 
new virtual programme, as the VIP’s lecturers offered innovative formats for participation and 
intercultural exchange without physical mobility.  

The VIP was evaluated by means of a student and lecturer survey. As the results indicate, students from 
different countries appreciated the chance to grow personally, to gain intercultural competencies, to start 
or improve their German language skills, and getting to know German culture and the university system. 
In many cases, the VIP courses complemented the study programmes of the students’ home university, 
so that the possibility to acquire credit points was appreciated by students. In addition, students reported 
fruitful academic and interpersonal exchange with JLU’s lecturers and fellow students, as they felt 
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welcome and integrated into the JLU community. Likewise, lecturers did benefit from the VIP. They 
share the student perspective of relevant subject discussions and valuable intercultural exchange during 
project and group work. To conclude, both groups of respondents share the common interest in 
international cooperation and exchange, as they value the experience and opportunities for learning.  

As part of the evaluation, the following areas were identified as a starting point for improvements. Firstly, 
language barriers related to the flow of information should be overcome by, for instance, providing more 
information material on the university system in English. Secondly, lecturers require a certain amount of 
support with regard to the administration of their courses. At JLU, the mobility team at the international 
office already supports the process of administration and enrolment at the university and course level. 
In addition to that, the IT-service department offers technical support for students and lecturers. 
Nonetheless, the administrative overhead should be reduced by adding human resources, such as 
student or teaching assistants, to the programme. Thirdly, more (synchronous and asynchronous) social 
formats could be offered as part of the accompanying programme for networking in order to foster 
academic integration even more. Finally, lecturers require more support via training or counselling 
related to intercultural aspects of teaching and learning.   

The presented findings will be used for the enhancement of the VIP in the upcoming semester(s). 
Fortunately, the programme is already expanding due to the popularity among lecturers and students, 
so that more than 80 courses are part of the VIP in the summer semester 2021. In fact, a number of VIP 
students is already continuing their participation in the programme in the current summer semester. 
Moreover, the programme has the potential to attract new groups of students to JLU even beyond the 
pandemic, as a physical stay in Giessen will even then not constitute a valid option for all international 
students around the globe who are interested in an academic exchange.  

While programmes like the VIP can never completely replace physical mobility, they certainly provide a 
valuable, low-threshold alternative and useful addition that can promote access to education. Therefore, 
the experiences from the VIP serve as a blueprint for the design of the first virtual master's programme 
“Sustainable Transition”, starting in the winter semester 2021/2022. The innovative two-year study 
programme without physical presence in Giessen reaches out to qualified international students who 
are unable to come to Germany. Thereby, the study programme enhances sustainable education, new 
learning and social transformation processes on more than one level.  
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Abstract 
The innovation and influence in the educational arena through electronic systems and devices is of 
paramount importance in this age. The study developed a responsive model of an inclusive classroom-
based electronic audience response system in the hypothetical perspective as a technology of 
instructional delivery. It adopted the perspective of viewing clickers from the relationship between culture 
and pedagogy, by considering cultural learning diverse as a lens to investigate empirical works of the 
past. From the investigation, it used previous works of scholars to develop a model for prospering an 
inclusive learning setting with the response system and found dimensions of understanding the 
implementation of clickers. It projects the model that encompasses possible expansion of cultural 
learning diverse in the classroom. The papers treated both the conceptual and theoretical aspects of 
clickers as a learning tool and recommended planning the clickers usage in line with the model for 
teaching in schools and colleges.  

Keywords: Clickers, educational tool, e-learning, inclusive education, learning delivery system. 

1 INTRODUCTION  
Learning requires a process of assisting an individual to become aware of and development of skills and 
values for the positive influence of both personal and societal. It also entails a positive change in 
cognitive behaviours in diverse ways. The advent of Information Communication Technology has 
brought the delivery of learning content via the multimedia dimension to the doorstep of learners. The 
perceived use of digital technologies for instruction is now prominently for teaching and learning through 
technological advancement becomes a reality [1]. However, clickers technology has brought about 
relevance and positive implementation of the education curriculum in diverse disciplines for learning, 
whereas there are much too in place in terms of the design on the use of clickers to develop the learners 
understanding [2].  

Although learning entails changes in behavioural acts because of personal experience, the pragmatist 
theory of Dewey and clickers is based on the theory of learning from Dewey, the most renowned 
philosopher, pragmatist, educator, progressivist, and social reformer [3][4]. His influences on learning 
were evidence of his profound social learning theory that believed school as a representative of social 
entity for students to learn in natural social ways [5]. His various works and roles influence the 
educational philosophers [6]. [7] pointed out that Dewey believed in education as a crucial ingredient for 
social and moral reformation. In essence, the learning theories of progressive education, learner-
centered theory, constructivism, and experiential knowledge were described by Dewey as a 
conventional classroom setting. Despite his dissatisfaction with traditional teaching, Dewey opined that 
effective learning comes primarily via social interactions, especially within the school setup [5]. In 
another development, [7] explained that children's learning experience is made up of the intellectual, 
emotional, social, physical, and spiritual advancement of a whole child, focusing on academic growth 
and the importance of how children learn effectively. In essence, [8] expressed that Dewey's ideas and 
philosophies are still prominent even today in learning, especially in promoting students' use of 
technology in classrooms. Technology has transformed the analogous educational delivery system to 
digital within the scope of the instructional delivery system [9]. The 21st Century ushered in classroom 
technology of content delivery in the classrooms in terms of e-learning in diverse forms, among them 
are clickers. However, many tutors among institutions have started to utilize classroom technology such 
as electronic response system for content delivery via small remote systems keypads, which promotes 
students’ interaction and response [10]. This study uses clickers and response systems interchangeably, 
and they mean the same in this context, as it focuses only on the use of clickers in the school setting. 
There are other words used in various literature for clickers, and such are audience response system 
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[11][12], web-based response system [13], student response systems [14], classroom response system 
[15], and personal response system [16]. Although clicker is a classroom response system (CRS) entails 
utilizing a remote-control device to access and respond to the questions that appear on a screen. 
Clickers have been used abruptly by many classes of learners and teachers irrespective of setting. Many 
have even thought of clickers as a business tool rather than an educational tool. In [17] it was described 
as a business tool, and in [18], it was an educational tool. Many have even believed the entrepreneur’s 
use of clickers and pushed it to non-educational settings such as conglomerate business meetings. 
Such an ambiguity obscures what truly clicker is used for and where it does find its locus and role in 
education. In education settings, it has not been possible to identify where and how the clickers are used 
for diverse levels of learners and teachers. Teachers and learners are culturally diverse. As an education 
technology tool, it is acceptable that clickers have contributed immensely to pedagogy; however, 
understanding the scope of its implementation in diversity and how each diversified use is connected 
has not been provided. A template that separates each level of implementation of clicker and provides 
a window that paves the way for subsequent or emerging applications of clickers in the learning diversity 
will be helpful for future. A similar model by [19] outlined a pedagogical model for clicker use, but it 
purposely addresses sociological learning goals and not a technical map such as dimensions. The 
clicker is a mobile simple battery-powered piece of equipment that lets students act in response to 
questions by touching a button. It is also an awesome way of escalating the students' dealings in large 
classes [20]. In other words, it the simplest case, in which each student is given a remote control by the 
instructor to answer the question projected by pressing the button. The study of [21] explained that a 
clicker is an input device that allows the students to convey their observation anonymously without the 
fear of being mocked by their mates if the answer is not correct. The input device is numbered or coded 
for response keeping record of each participant. This creates an avenue for the instructor to evaluate 
students' achievement in the class. [22] suggests that Clicker is associated with education and its 
relevance in education is numerous. Although, it is a simple educational device judiciously used to 
increase interactivity and assess learning materials. It is also an effective tool for increasing students’ 
satisfaction in learning. The study of [18] confirmed the usefulness of clickers in teaching many courses 
and promotes students fully involved in active learning. The study of [21] examined the undergraduate 
response to clickers for learning, and the findings illustrated that learners were satisfied with the clickers 
because it increases their performances in the class. In the same vein, [23] examined the teaching 
practices exercises of introductory biochemistry course using a response system. The outcome shows 
that clickers improve the teaching of biochemistry significantly. Similarly, [24] studies established that 
learners fully participate in learning with clickers. The study also revealed that clickers increase learning, 
and learners are comfortable using clicker technology for instruction for enhancing learning. [25] 
researched the outcome of clicker on higher education sciences of learners using the Clicker Model of 
[19]. The study shows that teachers appreciate clickers as of beneficiary for learning and suggested 
clicker integration into an educational program. In essence, [26] examined clicker in the context of 
undergraduate science students learning from peer discussions through questions, the findings 
concluded with positive and influence of the instructor cues. In essence, it's much clear that using 
clickers for instructional purposes.  

1.1 The conceptual framework  
This study’s perspective comes from the work of [27] Ford, Stuart, and Vakil (2014) that explained that 
the vital link between learning and culture and that instructor should engage in the use of culturally 
approachable pedagogy that varies the learning approaches and promotes societal and family 
engagement. Promoting a culturized pedagogy in this context implies providing an inclusive learning 
environment that supports student’s learning. Inclusion is the full provision of resources of support for 
learners with or without exceptionalities, learners with specialized skills or professions, learners in 
cultural learning diverse, and so on. Interactivity in learning is the platform that provides the exchange 
of ideas, opinions, and support for learners’ participation in learning. It was further stressed by the 
degree of relative perceived interactivity among students especially interactivity between learners and 
instructors [28]. Moreover, interactivity is much conceived with the perceived learning process that 
arouses learners to actively participate in classroom collaborative learning [29] and developing the 
sustenance behavioural activities in learning activities [30]. The framework becomes the lens of 
investigation of pieces of literature that focuses strictly on clicker’s use in instruction delivery. In essence, 
active collaborative learning is perceived by clicker intention to participate in a learning activity through 
the instructors and learners [18]. Although, technology is regarded as an effective facilitator for active 
collaborative learning [31].  

2134



2 METHODOLOGY  
The study uses the online literature search to collect a list of empirical studies on clickers and the criteria 
are that numerous works that concentrate on this context were examined by the following inclusion and 
exclusion principle [32]; accessible literature that focused on the classroom settings, written in the 
English language, and empirical proof within the last two decades. And from the results, this study found 
several studies that confirmed the efficacy of clickers in instructional delivery [33]. The pattern of finding 
facts from those texts is based on their effective utilization of clickers if it has indicated an ability and 
potential to increase learners' engagement in the classroom setting. This study considers where clickers 
serve as a technology of the instructional device and where it has made active learning easy for 
students. The dimensions of all reviewed studies used were checked and grouped using the Ford, 
Stuart, and Vakil (2014) conceptual framework, and two major dimensions were established through a 
thematic analysis. And the overall collected texts were investigated to extract the highlight of those 
studies in line with the function from the perspectives of dimensions, and that reveals the nature of 
studies we have had in the past and the direction of future studies is suggested as a model.  

3 DIMENSIONS OF CLASSROOM RESPONSE SYSTEM(CLICKERS) 
Empirical studies on clickers remained controversial among scholars; a researcher has perceived the 
efficacy of clickers in the context of teaching and learning especially lecturing in different contexts. Also, 
many studies disclosed that clicker technology proffered great promise in growing students' useful 
participation and judicious engagement in lectures. For example, the study of [34] explained that student 
response system (clickers) had been used widely in classrooms for a variety of pedagogical for years. 
It is also established that learning towards technology and engagement proved positive. Also, [35] 
revealed the effectiveness of clickers on students' achievement in Physics; the study concluded that 
clicker was positive in term of students’ achievement. [36]’s study exposed clickers as an effective 
teaching technology that played a crucial role in students learning feedback. [37] confirmed clicker as 
being effective in class comparing with analogous modules. [38] recognized clickers as an effective 
approach for assisting learners in engaging in active collaboration in the class. [18] expressed clickers 
as a motivational learning tool, which provides active participation of learners utilizing technology. [10] 
revealed that clickers are successfully balanced with the passive one-way communication inherent from 
large teaching and learning classes. Many studies have confirmed that students' learning is positive and 
more occupied when clickers are utilized [18]. In another development, despite the clicker positive in 
teaching, studies have constructive criticisms on clicker in instruction. For example, [39] states that 
although the effectiveness of clickers is recognized to be positive, the scores of the students from the 
test were lower. [40] reported that the clicker's positive enhancement in engaging the student 
performance was not proved in the same vein. The usefulness of clickers in other disciplines on the 
school curriculum has been itemized as positive among the disciplines on the school curriculum. For 
example, [41] established that students' viewed clickers as more enjoyable as an engaging learning tool 
that improves learning and has a positive impact, especially on the understanding of learners' in clinical 
microbiology. Similarly, the studies of [42] and [43] whose studies mentioned that clickers are 
significantly preferred in the learning of introductory Biology courses, also with Physiology [44]. Other 
disciplines are Microbiology [45], Economics [46] [47], Pharmacology [48], Biochemistry [49], Physics 
[50], Chemistry [51], Biosciences [52], Dental biochemistry [44]. In essence, [37] mentioned that using 
clickers had a remarkable effect on the attendance and engagement of learners in class, especially 
when comparing the related teaching where clickers were not utilized.  

3.1 Clickers and Gender 
Researchers have worked on gender issues relating to Gender and clicker in delivery instruction. For 
example, the study of [42] explained that women, especially the non-science majors, considered 
teaching via utilizing clickers easier than conventional teaching. More so, [53] confirmed that men and 
women experience two pedagogical approaches-Clicker Cases and lectures-differently, and that Clicker 
Cases are more favourable for women than for men. In the same vein, [52] submitted that evidence of 
gender may otherwise be a standing factor in the active use of clickers of the students. Also, [54] 
stressed that male students were significantly motivated, engaged, and positive with the use of clickers 
in the classrooms. Similarly, the work of [51] mentioned that a group of females engineering students 
employed more the use of clickers than males. [55] stressed that the physics course with clickers 
favoured female students. Although both studies stressed the supremacy of females over the male 
students' use of clickers, the study by [56] expressed that male students perceived more usefulness of 
clickers than female students. In essence, it was cleared that male learners than females much 
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emphasized the perceived usefulness of clickers. It developed the outcome of Table 2, literature with 
either teaching or student’s learning mainstay. 

3.2 Clickers as a collaborative learning device  
Studies have expressed that clicker embraced peer and team-based learning. For example, the study 
of [57] stressed that the advantage of clickers in making possible peer learning is obvious. Also, [58] 
mentioned that team-based learning proved a significant result in learning in the class whereby students’ 
participation with confidence was increased, and learning goals were achieved, the positive effect of 
group teaching was noted in the classroom setting. Similarly, [59] noted that learners became more 
involved in the use of clickers in groups as different to individually. The author suggested that using 
clickers for competition in teams would bring active engagement to peer learning in the classroom. 
However, the uniqueness of Clickers as a collaborative learning tool has been stressed to promotes 
effective collaboration learning. For example, the study by [21] explained that using clickers in education 
promotes interactive learning technologies through utilization within the scope of a classroom which 
promotes learning collaboratively and enjoyably. More so, students' participation more in classroom 
discussions thus promotes active learning. Similarly, [60] and [61] stressed that learners are more 
engaged in learning, especially in tertiary education. Also, [35] confirmed that using clickers makes 
learning meaningful and better understood in terms of content material, thus improving the learners' 
experiences. In essence, through the clicker technology, the influence in the positive learning outcomes 
is observed. The tool itself facilitates active collaborative learning too. The perspective of clickers as a 
learning developed the outcome of Table 1 and 3, which are literature on the side of teachers’ teaching 
or students’ engagement, and mode of delivery of learning respectively. 

4 EMERGING MODEL OF CLICKER ADOPTION ACCORDING TO 
DIMENSIONS OF ITS USE 

Interactivity is communalized among structures of response systems. The framework of [27] examined, 
identified, and categorized the selected pieces of literature, and three fore controversial grounds 
representing an inclusion classroom that uses response system are; Pedagogical form underlying the 
use of clickers, i.e. those texts that discussed about instructors’ teaching and those on students’ learning 
(see table1), Gender-related concerns, i.e. those texts that discussed that clickers use is associated with 
gender and the side they claimed favours clicker’s use, and finally the mode of use of clickers can either 
individualized or group-based. Those pieces of literature do not focus discussed both positive and 
negative influences that each category they fall in, on clickers’ use, except those in Table 1. Tables 1, 2, 
and 3 categorize empirical works into their respective concerns, for instance, In Fitzpatrick et al. (2011), 
the study studied student’s learning and found that clickers did not improve the students’ performance or 
motivated them. 

Table 1. Teacher’s Instruction and Students’ Engagement 

Clickers’ Influence Instructing (of instructors), 
quality instructional delivery and 

classroom management 

Learning (of students), efficacy of 
engagement, participation 

Effect on 
motivation/performance) 

Maguire (2013); Caldwell (2007); 
Lass et al. (2011) 

Wang et.al (2019); Karim et al. (2018); 
Wan, Cheung, et al. (2017); Stevens et 
al (2017); Oosthuizen et al. (2019); 
Rana et al. (2016); Mu & Papara, 
(2015); Lopeza et al. (2014); Mohr, 
2013; Blasco-Arca et al. (2012); Mostyn 
et al. (2012); Terrion et al. (2012); 
Sternberger (2012); Keough (2012); 
Wolter et al. (2011); Majerich et.al 
(2011); Gauci et al. (2009); Addison et 
al. (2009); Kay & LeSage (2009); Reay 
et al. (2008); King & Joshi (2008); 
Preszler et al. (2007); Suchman et al. 
(2006) 

No effect on 
motivation/performance) 

Heaslip et al. (2014); Kay & Knaack 
(2008); Martyn (2007); Beatty et al. 
(2006) 

Lloyd et al.,(2018); Wang (2015); 
Fitzpatrick et al. (2011) 
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Table 2. Gender-related Influence 

Mainstay 
of study 

Gender-related influence (Femininity) Gender-related influence (Masculinity) 

Teaching McKeown et al.,(2017); Kang et al. 
(2012); Wolter et al. (2011) 

- 

Students’ 
Learning 

Oosthuizen et al. (2019); King & Joshi 
(2008); Reay et al. (2008) 

Gokcearslan et al. (2011); Kay (2008) 

Table 3. Mode of Use/Delivery - Peer Vs Team-Based 

Clickers’ Influence Peer use of response system Collaborated Use of response 
system  

Positive (i.e. there is 
motivation) 

Yu and Wang (2016); Levesque 
(2011); Majerich et al. (2011); 
Koenig (2010); MacGeorge et al. 
(2008);  

Bojinova & Oigara(2013); Lasserre 
(2009); Stowell & Nelson (2007); Siau 
et al.(2006); Jones et al.(2001) 

Negative (i.e. no 
motivation) 

Foen Ng et al.(2020) - 

5 DISCUSSION OF FINDINGS 
It is noteworthy to say that pieces of literature investigated in this research paper do not consider 
inclusive learning settings specifically such classroom for students with exceptionalities. In the two-
dimensional understanding, [52] with a line bounded two areas of application, the gender-based 
interpretation of the preponderances of clickers. It apparently bounded the perspectives users attach to 
response systems based on femininity or masculinity’s influence. It mentioned that clickers could 
transform lectures from instructive teacher-centred to learning interactive to student-centred [52]. In the 
same vein, the teacher’s instructing (i.e. teaching) and student’s learning engagement evidence comes 
from [62]. It propounded a scale that explains how much the boundary is existing between the teacher 
and students. It found that both are positive about learning objects' learning benefits, quality, and 
engagement value, although teachers are more favourable than students [62]. Some empirical studies 
are identified with either the students or the teacher, and the maleness or femaleness of influence and 
evidence of use. Interactivity with response system amongst teacher and student, male and female 
scholars, individual and team-based groups are represented diagrammatically in Fig.1. A three-
dimension approach to understanding the use of this technology in an inclusive learning setting affords 
a dependable implementation of the use of response system in pedagogy. The three tables above 
headed the three dimensions which are Gender(Femininity versus Masculinity), Pedagogical form 
(Instructing versus learning engagement), and Mode of Use (Peer versus Collaborated users), with an 
anticipated emerging expansion that are undeniably evident on a classroom setting such as learner’s 
exceptionalities and choices of learning setting. However, in furthering or expanding the two dimensions 
described hitherto, a range of studies expressed the clicker’s use from the peer versus team-based 
learning mode. Many studies that fall in this category are enumerated in Table 3. In anticipation of 
expansion imminent in a cultural learning diverse environment, this study suggests expansible 
dimensions that can accommodate further changes in the society and culture, with emphasis on 
classroom learning. And the finding implies that in desiring to implement a classroom response system, 
the preferred tool will fall into any of these dimensions or any cultural dimension of the future that 
envisions coming into play will become a part of or subsequent phase of the three dimensions 
established in this study. This is illustrated in Fig.2. Figure 1 is formed by combing two scholarly 
pronouncements. It shows a normal formation of Kay & Knaack (2008), which has the two sides of 
clicker in teacher’s instructing versus student’s learning engagement and Lopeza et al. (2014) which 
worked on gender sides. Then, figure 2 is a pictorial overview of Table 1, 2, and 3 represented by 
dimensions, and with a projection for further studies that will investigate diverse adoption of clickers 
inclusively. 
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Figure 1. Two-dimensional understanding of response system in a non-inclusion classroom 

  
Figure 2. Dimensional model of response system suitable for an inclusion classroom 

 that gives room for further expansion 

6 CONCLUSIONS 
Finally, the models show the status of the current studies and the anticipated expansion that is not 
named but reserved for expanding researches into diverse areas of learning setting especially inclusion 
education classrooms. The significance of an electronic response system towards archiving the 
objective in schools and colleges for the quality of the instructional delivery process cannot be over-
emphasized. The importance of clickers in the educational system in this digital age depends on the 
availability of the curriculum that spells its usage, importance, and purpose. Thus, usefulness and its 
perceived use can be achieved and full integration in the curriculum through the digital-oriented 
curriculum. However, the pre-implementation plan suggests adopting a model, such as propounded in 
this study, to guide a supportive response system in the classroom. Implementing a single or multi-
dimension is possible; however, the mainstay is that it provides a map for the teachers and curriculum 
developers to plan their instruction delivery. The advantage of this model is that it serves both for 
extremities of learning, in traditional education that adopts technology-supported learning, and in the 
special-need education that uses technology to support exceptionalities. Finally, to give an 
understanding of the full potential of clickers as a technology of the instructional delivery system, the 
study recommends more clicker functions in the delivery of learning to be considered along with different 
learning backgrounds such as exceptionalities, as this will consolidate clickers as a general instruction 
delivery tool. 
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Abstract 
Teaching assistants (TAs) occupy a unique niche in higher education, often combining several roles. 
Teaching can be a great personal and professional asset for these TAs, but many start unprepared. TA 
training programmes have long been demonstrated beneficial, both for the students and for the TAs 
themselves. After all, trained TAs tend to approach teaching as a student-centred activity rather than a 
teacher-centred activity. However, a training programme should be as relevant as possible, with a mix 
of generic and discipline-specific topics. The Science, Engineering and Technology Group (SET Group) 
at KU Leuven endorses the importance of TA training and, in 2019, launched the STEAM-TA project. 
Focusing on the specific STEAM context within the SET Group, generic online learning modules are 
developed. The project also elaborates on certain typical misconceptions students struggle with in 
STEAM topics and guides TAs on tackling them in a targeted manner. Furthermore, a survey amongst 
800 TAs of the SET Group provided valuable input. 

Keywords: Teaching Assistant, training programme, STEM, Higher Education. 

1 INTRODUCTION  
Teaching assistants (TAs) occupy a special place in higher education. They are teacher, researcher, 
student and employee all at the same time [1]. Many students regard them as more approachable than 
senior faculty staff members. Senior faculty staff also credit TAs to better relate to students and their 
concerns [1]–[3]. This particular place between students and senior staff allows a TA to really influence 
a student's training and learning. In contrast, most TAs see themselves as researchers with specific 
teaching and mentoring tasks. Combining these, sometimes conflicting, roles can cause tensions [1], 
[2]. Most TAs agree that their teaching task helps them develop particular professional skills such as 
time management, communication and teamwork [4]–[6]. On the other hand, teaching and mentoring 
require much time, which means TAs can spend less time on their research [2], [6]. Moreover, novice 
TAs often have to build their teaching skills from scratch. TA training offers TAs some preparation 
techniques, creates opportunities for sharing tips and tricks, and provides a platform for exchanging 
experiences with other TAs. The benefits of TA training, both for the TAs themselves and for the 
students, are described by many researchers [7]–[9]. Cho (2011) state that the ultimate goal of a training 
programme should be to enhance the TAs' confidence; help them shift away from concerns like 
classroom control and doubts about their abilities as teachers towards concerns about how they can 
support students' learning [8]. Furthermore, TAs are known to adopt a more student-centred approach 
to teaching after completing a training programme. Additionally, teaching is very context-specific; 
therefore, attention should be paid to contextualising the programme's content to make the training as 
relevant as possible [3]. For instance, O'Neill and McNamara (2016) created a 'generic' module template 
that was later adapted to the specific needs of the schools that would use the module, thus generating 
six school-specific modules. The module intended to be "theoretically-informed, but practice-focused". 
Educational principles are applied in a relevant context [3]. Chadha (2015) also advocates integrating 
discipline-specific and more generic elements into a TA training programme [9]. 

These ideas provide a good starting point for further developing TA training programmes at the 
Science, Engineering and Technology Group (SET Group) within KU Leuven. The SET Group covers 
all STE(A)M programmes at KU Leuven, divided into five faculties: Architecture, Bioscience 
Engineering, Engineering Technology, Engineering Science, and Science. At present, only three of 
these faculties have a faculty TA training programme. Therefore, the SET Group launched the 
STEAM-TA project in 2019 to strengthen the existing training programmes and help the two remaining 
faculties start a training programme, supporting TAs optimally in their teaching assignment. A steering 
committee, consisting of members of the five faculties as well as LESEC (Leuven Engineering and 
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Science Education Centre) and the central education departments of KU Leuven, advises and 
monitors the direction of the project. The central education departments of KU Leuven offer a wide 
range of professionalisation opportunities, also to TAs. However, the specific STEAM context within 
the SET Group is not present in this material, and TAs often see it as less relevant. In that regard, the 
design of the STEAM-TA project resembles the approach by Chadha (2015) and O'Neill and 
McNamara (2016), with a mix of generic and discipline-specific elements [3], [9], including the STEAM 
context as much as possible. On the one hand, we develop more generic online modules, which are 
fully adaptable by each faculty to their context. On the other hand, TAs are often seeking help to guide 
students with very subject-specific learning content. However, it is not easy to build this subject-
specific content into a TA training programme, in terms of organisation. With the STEAM-TA project, 
we want to carry out pilot projects to investigate ways to guide TAs with these subject-related elements 
at the faculty or even course level. This paper will elaborate on the online modules and the results of 
a survey we conducted among the SET Group teaching assistants at the end of 2020. 

2 METHODOLOGY 

2.1 Developing online learning modules 
At the start of the project, we assembled an overview of all topics relevant to include in a TA training 
programme, based on a literature analysis and input from the steering committee (Fig. 1). Consequently, 
we developed online learning modules and collected supporting material, focusing on the specific 
STEAM context within the SET Group and following prioritisation by the steering committee. The 
faculties then only have to make minor adjustments to tailor these modules to their context, for example, 
by adding their relevant cases or documents and mentioning the appropriate contact persons.  

 
Figure 1. Overview of relevant topics to include in a TA training programme. 

2.2 Addressing discipline-specific content 
While the online learning modules cover generic topics, the second part of the project focuses on the 
course content. Students often struggle to grasp typical scientific concepts, like chemical reaction 
mechanisms or physical forces, sometimes even after completing the course [10]. TAs are more 
expert than students and therefore not always aware of these problems. We want to draw the TAs' 
attention to helping students with this conceptual understanding. The focus lies on addressing and 
resolving these (mis)conceptions during their teaching assignment [10]–[12]. We will initiate five pilot 

2144



 

 

projects in collaboration with disciplinary experts, each in a different faculty, around a known, 
challenging scientific concept. This part of the project is still in a start-up phase. 

2.3 Survey  
In December 2020, a survey was organised amongst TAs within the SET Group to gather valuable input 
for the project. The steering committee provided feedback at various points during the compilation of 
the survey questions. The final survey consisted of 52 questions, but we could ensure that each 
respondent was only presented with relevant questions using display logic. Nobody had to answer all 
52 questions. TAs were queried on their teaching assignment, their challenges, and how they feel about 
TA training. Since this survey was launched in a COVID-19 context, we also asked them whether online 
teaching had presented them with new challenges. Of the nearly 2900 teaching assistants we contacted, 
800 completed the survey (a response rate of 27.5%). Approximately 650 of those 800 respondents had 
a teaching assignment. The 150 respondents without a teaching assignment only answered questions 
about their views regarding a TA training programme. We compiled faculty reports and distributed them 
to the dean and vice dean education of each faculty of the SET Group.  

3 RESULTS 

3.1 Developing online learning modules 
To date, five online learning modules have been developed (Fig. 2A). Since the start of the academic 
year 2020-2021, three of these modules ("Guiding a Master's Thesis", "Guiding Labs", and "Preparing 
Group Sessions") are being deployed in two existing TA training programmes.  

 
Figure 2. A. the five finished modules - B. overview page of the module "Guiding Labs @SET" -  

C. detailed content of the same module. 

The evaluations after the first semester were positive. Some TAs from the Faculty of Engineering 
Technology described what they liked about the modules: 
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• "The content was structured and neatly explained. I liked the combination of theory with videos 
and links for additional resources." 

• "I had never heard of lab simulations before, which I found very interesting and useful." 

• "Every section is well explained, especially the ones that have a video with feedback and opinions 
of teachers and TAs that have already supervised a master thesis." 

The evaluation identified some areas for improvement that are considered, such as introducing a 
summary document with crucial takeaway points. During the summer break, these three deployed 
modules will be thoroughly evaluated in consultation with the steering committee, and adapted if 
necessary, before the start of the academic year 2021-2022. Four more modules covering the topics of 
supervising exams, scientific integrity, guiding exercise sessions and feedback/feedforward will be ready 
for use by then. 

The Faculty of Engineering Technology will conduct a thorough evaluation of which online modules to 
add to the training programme after the end of the academic year 2021-2022. Based on the completed 
online modules at that time, additional face to face sessions will be provided. At the Faculty of Science, 
TAs can follow the additional online modules voluntarily. After each semester, the training programme 
is evaluated based on feedback from the TAs. In this way, the programme's content is adjusted, and 
modules are listed as mandatory or voluntary. The Faculty of Engineering Science is currently reforming 
their TA training programme into a blended format, and the STEAM-TA online modules will be used 
there from the 2021-2022 academic year. The Faculty of Bioscience Engineering is also interested in 
starting a TA training programme with the STEAM-TA material.  

3.2 Survey results 

3.2.1 Teaching assignment 
Of the 800 respondents, about 650 have a teaching assignment. We asked them for more details about 
the scope and their perception of that assignment. Over 90% of them feel this assignment has added 
value to their personal and professional development. Jordan & Howe (2018) and Limeri (2019) report 
similar results [5], [6]. Related to this, only 10% of TAs want to drop the teaching assignment. Two-thirds 
would like more feedback on their teaching skills; this need for feedback is consistent with the findings 
of Shannon (1998) and Cox (2011) [13], [14]. Two-thirds of those 650 teaching assistants are native 
Dutch-speaking. However, most of them also teach in English and feel comfortable doing so. They do 
not feel that students perceive their use of English while teaching as a barrier. Amongst the non-Dutch 
speaking teaching assistants, English, Chinese and Spanish are the most common native languages. 
Only a tiny minority of them teaches in Dutch, but they feel insecure about this and think that students 
experience this as a barrier. 

The most common type of group sessions TAs guide is exercise sessions. Three-quarters of the TAs is 
satisfied with the student attendance and their active cooperation. However, when it comes to online 
group sessions during COVID times, the picture is quite different, and three-quarters of the TAs say they 
find interaction with students challenging. These results endorse the phenomenon of difficult interaction 
during online education, which has already been described by several authors [15], [16]. 

3.2.2 TA training programme  
Half of the 800 respondents already participated in a (partial) TA training programme. Of those who did 
not yet follow any training, 80% would like to do so if the faculty provides it (Fig. 3). Those TAs who did 
follow a training programme were satisfied with it: they received concrete and practical advice, 
appreciated the exchange of experiences and were satisfied with the format. As relevant topics to 
address, 'activating and motivating students' and 'giving feedback' stand out. The TAs would also like to 
have an online FAQ section, an overview of tools in KU Leuven's online learning environment, 
information about presentation skills and about supervising exams. 
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 Figure 3. Survey results regarding prior experience and willingness to attend TA training. 

4 CONCLUSIONS 
The usefulness of TA training programmes is undisputed, as has been confirmed by several researchers 
over the years [7], [8], [14]. The Science, Engineering and Technology Group at KU Leuven is also 
convinced of the importance of such training programmes and is committed to their further development. 
A recent survey among the Group's teaching assistants also indicates an audience for such programmes 
within the Group (Fig. 3). We opt for an approach in which generic topics are addressed together with 
discipline-specific elements. This design has similarities with the approach of O'Neill and McNamara 
(2016) and the recommendations of Chadha (2015) [3], [9]. We incorporate the STEAM context as 
comprehensively as possible in all the developed material so that the training programme has a close 
link to the TAs' working domain. To this end, we also include the relevant topics that the TAs indicated 
in the survey. Encouraged by the first positive evaluations of the online modules, we aim to have seven 
completed online modules by the start of the new academic year 2021-2022. These modules will be 
further implemented in existing training programmes at the Faculties of Science, Engineering 
Technology and Engineering Science and boost the initiation of TA training programmes in the Faculty 
of Bioscience Engineering and the Faculty of Architecture. 
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Abstract 
In this article, the authors aim to present a case study about the experience with entrepreneurship 
education through a project-based learning methodology applied at the higher professional training 
course in Sales Management and Marketing, involving the curricular unit of Sales and Marketing Project, 
throughout its five years of existence. The whole process and methodology are described, as well as 
the changes that have been made over time. This work also intends to analyze how this methodology 
allowed students to gain skills valued by the job market and perceive them as being relevant to their 
professional career. The main challenges of this experience are also emphasized. The opinions of some 
students who have been enrolled in the program together with testimonies of some mentors are included 
to emphasize some of the conclusions drawn. 

Keywords: Entrepreneurship education, higher professional training courses, Sales Management and 
Marketing, Project-based learning. 

1 INTRODUCTION 
One of the main debates of the literature about entrepreneurship education is related to whether the 
ability to be an entrepreneur could be taught or if there is a born profile from which most of the 
entrepreneurs we know are shaped (e.g. [1]–[3]). Likewise, there have been some discussions around 
why some individuals start their own business while others do not and prefer to be employed by 
someone else [4]. Regardless of these important discussions, there seems to be a consensus that some 
personal characteristics can be associated with the personality of the individual and others are 
influenced by external factors like role models [4], opportunity perception, confidence in their own skills, 
knowing other entrepreneurs [1]. Besides, there are some people whose characteristics are only 
discovered when they are influenced and motivated by entrepreneurship education [2], [5] [6].  

There is plenty of scientific evidence (e.g. [7]) that entrepreneurship education programmes have a very 
positive impact on the motivation of future entrepreneurs, guiding and helping them to develop their 
entrepreneurial skills, mostly because it is easy to link practice with theory [8].  

Based on the assumption that “entrepreneurship education offers a way for societies to progress based 
on innovation and futuristic thinking” [8, p. 1] and “entrepreneurship is central to economic development, 
employment creation and improvement of standards of life of people in different communities” [6, p. 1], 
most universities supported by government measures develop entrepreneurship programs as a way to 
respond to these challenges. 

The Portuguese government and universities are not an exception. They have made serious efforts to 
implement shorter courses, at the university level, with a professional nature and a strong market 
orientation. In this type of programs, the entrepreneurial component is not neglected, primarily because 
empirical research, as stated before, shows evidence of a positive link between entrepreneurial activities 
and economic and employment growth. Examples of this effort are the higher professional training 
courses (HPTC) (i.e., short-cycle higher education programs). 

In the specific case of the University of Aveiro, in 2015 it was decided to offer post-secondary training 
programs, responding to a specific target searching for a quicker solution to enter the job market. One 
of the first offered programs was the HPTC in Sales Management and Marketing. When the program 
was created, the importance of these professionals to the market was evident in the various studies that 
were conducted on the needs of Portuguese businesses. Hence, it was essential to create a curriculum 
structured with useful tools and framed with the reality of the market. 

Given this more operational nature of the programs, the profile of the enrolled students is heterogeneous 
and mainly composed of holders of secondary level vocational training courses and working students 
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seeking to become professionals in these areas. Many students see this program as an option to 
progress in their studies, to access a degree, and to obtain technical and professional skills that are 
fundamental for entering the job market or for requalifying their professional life. 

Hence, this paper starts with an approach to the methodology used to present this case study. Then the 
authors present the case study itself, starting by explaining the sales and marketing project, the 
objectives of the project, the syllabus, methodology and the assessment rules. For a better 
understanding of the case, the teacher’s role and a section containing the best practices all over the 
years are also presented. To support the merit of the case study several testimonies from both former 
students and mentors are presented. The paper ends with a discussion based on the case study 
experience, reflecting on the main challenges faced and to be faced in entrepreneurship education. 

2 METHODOLOGY 
The methodology of this work is based on a case study methodology and explains the whole process 
implemented in the curricular unit of the Sales and Marketing Project throughout its five years of 
existence. This work also intends to analyze how this methodology allowed students to gain skills valued 
by the market and perceive them as being relevant to their professional career. 

To develop a thorough understanding of the case, the case study approach was applied. The authors 
selected this method based on the assumptions that cases are central in management research [9] and 
“…in case study, a real-time phenomenon is explored within its naturally occurring context, with the 
consideration that context will create a difference” [10, p. 2], which is exactly the objective of this work. 
In this particular case, the authors believe that regarding the possible contribution of the paper this is a 
representative case (a case that is representative, or typical, of a particular situation) [11]. 

3 CASE STUDY 
In this section, we present and describe the Sales and Marketing Project curricular unit, as a basis for 
the case study. We start by describing its objectives, the description of the entrepreneurship project as 
well as its specific objectives, the adopted methodology, the programmatic contents and the assessment 
method. 

The role of teachers and mentors is also explained, and the changes that have been made over the last 
five years to progressively improve the curricular unit and adjust the objectives to the learning outcomes. 
Finally, the testimonies of alumni and mentors who have participated in this process over the years are 
presented. 

3.1 Sales and Marketing Project 
Within the program of HPTC of Sales and Marketing Management, a specific curricular unit on Sales 
and Marketing Project was included (1st semester of 2nd year) with the goals of: (i) executing 
interdisciplinary projects, with controlled dimensions; (ii) providing students with additional autonomy 
and responsibility for their professional practices; and (iii) verifying the consolidation of acquired 
knowledge, as well as the other skills developed throughout the program. 

In addition to these objectives, students are supposed to develop the following skills: (i) identify a project 
theme and contextualise it in the context of their training; (ii) define clear and relevant objectives; (iii) 
substantiate, using appropriate bibliography, the theme and objectives; (iv) create a work plan with 
distinct stages according to a defined schedule; (v) develop and apply a methodology; (vi) reformulate, 
critically, the project whenever necessary; (vii) organise the work effectively and efficiently; (viii) manage 
ICT for different purposes (e.g., research, task management, communication with other trainees and 
teacher); and (ix) accept criticism and suggestions to work, optimising them and integrating them in their 
perspective of the world and comply with deadlines. 

To operationalize these objectives, the coordination team designed a project comprising a workgroup in 
which students are supposed to develop a business idea over a semester to consolidate their acquired 
knowledge. This project intends also to stimulate their entrepreneurial appetite and develop the skills 
needed to create new businesses from the beginning. To lend credibility and even more legitimacy to 
the project, the teachers in charge invited mentors with relevant and extensive experience from the 
business, prioritizing the business areas in which students' ideas were being developed. In the next 
sections, we will go over some details related to the objectives, methodology, syllabus and assessment. 
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3.1.1 Objectives of the Project 
The project consists of a Business Plan development with a business idea designed by the students. 
The plan focuses on the marketing strategy and the commercial strategy of the business idea. The 
specific goals of this project are: (i) to understand the importance of making a business plan; (ii) to 
understand the structure of a business plan; (iii) to define a marketing and sales strategy for a business 
idea, and (iv) to develop the business plan. 

In this project-based learning exercise, the goal is to propose a structure of tasks with well-defined 
objectives, awakening in students the need to solve these challenges. It is expected that students build 
their knowledge through their research, investigation, and experiences during the development. 

3.1.2 Curricular Unit Methodology 
For the classes, teachers use a combined methodology, based on the exposition of theoretical subjects 
and practical application of the concepts covered, grounded on a project-based learning approach. The 
active participation of students in class is encouraged, which help to build a creative and intellectual 
environment. Since the work of this class is mostly the development of one project, students work in 
groups with a dynamic that is supposed to recreate what they would be facing in a real-world market 
context.  

The choice of a project-based learning methodology was made based on the evidence provided in the 
literature that it is a tool to “improve the educational process; to facilitate better learning, skills, and 
abilities; and to stimulate educational motivation and general cultural growth” [12, pp. 43–44]. 
Furthermore, the literature mentions significant advantages such as the improvement of student learning 
[13] and speaking skills [14], self-efficacy [13], [15], achievement [15], motivation [16] among others. 
Additionally, this methodology allows a simulation of the challenges students will face in their future 
professional life as it links “conceptual knowledge and skills with the reality of business dynamics and 
complexities” [17, p. 68], and is a mean of mirroring professional practice [18]. 

3.1.3 Syllabus 
The work students need to develop is structured in seven modules. A brief description of each module 
is presented in Table 1. 

Table 1. Modules Description 

Module Theme Description 

1 Business idea Clearly define the business idea (What am I selling? How? To Whom?) 

2 Business model Building a business model through the CANVAS Model. 

3 Market and 
environment 

Carry out an analysis of the environment (PESTEL analysis) and a competitive 
analysis. 

4 Company strategy Define the vision and mission of the business, carry out SWOT analysis. 

5 Marketing and sales 
strategy 

Define the business segments, target audience, positioning, and marketing-mix 
policies. Based on the defined marketing strategy, define the sales channels. 

6 Financial model and 
execution calendar 

Develop a sales projection, quantify personnel costs, investments, and financing. 

7 Writing and presenting 
the final Business Plan 

Final report consisting of cover, index, executive summary, description of the 
business idea, market analysis, marketing and sales strategy, financial model, 
conclusion, bibliography, and attachments. 

3.1.4 Assessment  
The assessment of this curricular unit comprises several moments. First, the development of the project 
comprises the delivery of interim work. Thus, the project is built on a step-by-step basis. All the work is 
assessed quantitatively and qualitatively and students receive qualitative feedback from teachers on 
their progress and suggestions for improvement, in addition to their mark. This iterative process allows 
students to improve their work as they advance to the final delivery. 
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Moreover, all students make a self and hetero assessment at each moment, with a weighting of 10% in 
their final grade. Consequently, students are confronted with a self-analysis of their contribution to the 
work, thus expecting to increase their liability. This competence is essential in the job market.  

Another assessment parameter is related to interpersonal skills, such as teamwork, interest, motivation, 
proactivity, autonomy, leadership, attendance, and punctuality. The presentation of each delivery is also 
evaluated taking into account the rigor, posture, verbal language, and didactic quality.  

Lastly, the final report, which is an aggregation of all the work developed over the semester is presented 
and evaluated. Despite being a complex evaluation system, it reflects the competencies acquired and 
improved during the development of the project and might be requested in their future roles. 

3.2 The role of the teacher 
In the first edition of this curricular unit, only one teacher from the management/marketing scientific area 
was assigned. In some classes, this teacher would invite other colleagues to talk to the students about 
specific topics related to business plan development, which required specific expertise. 

Giving the nature of enrolled students (i.e., students at a post-secondary level), quickly became clear 
their many difficulties in writing, synthesizing and communicating the work, as they were progressing. 

To overcome these issues, the faculty team in the second edition of the unit was formed by the same 
management/marketing teacher and complemented by a Portuguese language teacher. The language 
teacher started working with students on text and content production, communication and discourse 
adequacy, and oral production, teaching and training oral written communication techniques. 

Overall, the team of teachers ensures that students consolidate and apply the knowledge acquired in 
previous subjects. They also encourage creativity, autonomy, and proactivity in the development of the 
project. In parallel sessions are also organized, with external guests, to teach thematic subjects, 
focusing on the areas of the projects, thus contributing to their development. 

The challenges are different for each group. The role of the teacher is different from group to group 
because there are groups that need closer monitoring, even outside contact hours, and there are groups 
that are more autonomous and just need challenges to go further in their projects. The teacher gives 
personalized support to each group and the projects are what students want them to be. Some groups 
want to take the project further and participate in competitions, even start a business; others see it as 
just another curricular unit and seek to have only a positive mark. 

3.3 Best Practices and Changes 
This curricular unit has now five editions. Over the years, changes were included as a result of 
accumulated experience. At the end of the first edition, it was clear for the team of teachers that some 
ideas were not viable although they seemed good ideas at the outset. This led to some frustration of the 
proponent students. To avoid this from happening again, an initial assessment was created to provide 
feedback on the viability of business ideas (i.e., ideas that are not realistic are stopped and their 
proponents have to seek a different business idea). 

Initially, jury members were chosen only for the role of jurors. After two editions, the mentor figure was 
introduced and jury members became mentors and started following the projects more closely. We 
started seeing students having greater interaction with entrepreneurs and a greater perception of the 
business reality. Students can schedule meetings with their mentors, exchange ideas, validate their 
strategies, which adds value to their final projects, and contributes to the development of their soft skills 
(i.e., their communication and interpersonal skills, their ability to deal with criticism and to manage 
emotions).  

Another change made throughout these editions was the inclusion of a teacher from the complementary 
area of Portuguese on the team, which has contributed to greater rigor in the written production of all 
elements of the project. Likewise, the collaboration of colleagues from the Finance scientific area was 
sought to teach a class to support the development of the financial-economic plan. Although the students 
of this course do not have training in this area, the development of this plan is stimulated, so they have 
a real perception of the costs involved in the creation of a company.  
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3.4 Testimonies from Alumni and Mentors 
To present this case study, we asked some former students and mentors to give us a testimony about 
their experience in the project. The testimonies reproduced here in full, result from total freedom that 
was given to the participants to speak about the most relevant things they took from the experience, 
either as a student or as a mentor.  

Alumni Testimonies: 

“This project gave me practical tools to re-invent projects that were in the drawer. It allowed me 
to experience in practice what it is to create something from scratch to the point of 
entrepreneurship. The only thing that I think could be more interesting to address in the future is 
the financial aspect, which is not much addressed and makes all the sense in real projects! The 
way of working in this curricular unit allows us to foster productivity and ambition, to achieve more 
and better.” [Alumni #1] 

"In the curricular unit of Project, I was able to consolidate my knowledge, going from student to 
entrepreneur. The dynamics of the curricular unit made me understand and overcome the 
challenges associated with the business world." [Alumni #2] 

“The project curriculum unit was fundamental to develop the ability to search for new business 
opportunities and develop them focusing on a symbiotic relationship between market needs and 
business profitability. My working group had an excellent mentor. She taught us how to think 
strategically using the tools we learned during the curricular unit and was available to support and 
guide us, motivating us from the beginning when we had a failed business idea until we managed 
to capture the interest of some jury members. He was tireless. The competition model is also a 
factor to highlight since it puts us to the test and scrutiny of other entrepreneurs/mentors giving 
the pressure of the market reality. No doubt that this curricular unit is fundamental to consolidate 
all the tools and techniques of marketing, sales, and public presentation that are covered in the 
whole HPTC of Sales and Marketing Management, thus better preparing students for the job 
market.” [Alumni #3] 

“The project workshop was crucial to understanding the market that awaited me. It was the 
culmination of all the curricular units taught throughout the HPTC. We went from theory to 
practice! The way the curricular unit was structured was highly motivating because besides having 
contact with people from different areas (jury) it allowed us to enter the reality, the real business 
world. It was not easy for me because at the time my project was first rejected because it was not 
viable, which became even more challenging. Nowadays I have communication, marketing, and 
design agency, and every once in a while, I resort to my notes. In my opinion, the teachers and 
their commitment were decisive, because they lived the project with us. The enthusiasm was 
constant and the will to do more and take the project forward was enormous. It was very good 
and I hope that all students can enjoy it in the same way as my class did. I only have to thank 
them and the baggage they gave me for my future.” [Alumni #4] 

Mentors Testimonies: 

“The participation as a mentor in the Project Curricular Unit has been frankly enriching, as it allows 
us to follow the development and validation of new business ideas. Throughout the curricular unit, 
the mentors urge the students to carry out a previous analysis of the market and the competition, 
which allows them to identify the competitive advantages of their products/services, as well as to 
define the best business model. Students are also asked about the business potential of their 
ideas, as well as about possible problems to be faced in their implementation, which forces them 
to reflect further and, in some cases, to reformulate the idea or the business model.” [Mentor #1] 

“How can I describe the experience of being HPTC mentor??!? Can you imagine a Shark Tank?  
Now imagine that in the tank, instead of Sharks full of money, you have Sharks full of experience; 
that kind of real experience, of the hard day-to-day life of real companies, of real cities like Aveiro! 
And also imagine that the "supposed" minnows in the tank are not relatively experienced 
businessmen, full of make-up, but students in their 20s, full of dreams. We are very close; close 
your eyes! Imagine that these students, full of dreams, are prepared and enriched with knowledge 
by real Teachers, who for a semester dedicate themselves to these students passionately, and 
teach them how their dreams can and should be structured. Now think how would you feel if you 
were invited to be part of it all, and follow this evolution closely, with the opportunity to a VIP seat 
on the two days when everyone is at the tank? It must be amazing, right? That's right: amazing”. 
[Mentor #2] 
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“The mentoring initiative in which I participated as a mentor in the Sales and Marketing Project of 
the HPTC Sales and Marketing Management, in my opinion, is a concept that should be used as 
standard in this type of curricular units and represents the path that educational institutions should 
follow, mainly for the following reasons: (i) because it allows the link that should always exist 
between educational institutions and the business world (ii) because it allows students to come 
into contact with new ideas and approaches, different from those in the classroom, thus bringing 
them closer to the reality of the labor market (iii) because it also allows companies to get in touch 
with some ideas from students and their professors that can also bring added value to companies. 
I congratulate the teachers responsible for this initiative as it seems to be an excellent way to 
improve the teaching/learning of their students.” [Mentor #3] 

“The participation as a mentor in the curricular unit of the project was a very rewarding experience 
for the contribution given to the overall development of students (with a greater focus on the team 
that I mentored and with whom I shared some techniques, methods, and experiences as a 
professional). From a personal point of view, it was a very positive challenge... as we are sharing 
ideas/experiences, we are also learning and evolving. Once again I thank the invitation and the 
opportunity to be part of such a creative, organized, and professional group.” [Mentor #4] 

4 DISCUSSION AND CONCLUSIONS 
When designing the program, to respect the nature and the spirit of the law that established these 
training offers, and after listening to all the stakeholders and analyzing the market, it was clear that some 
fundamental aspects would be essential for the future success of these professionals. The program 
should stimulate the employability skills of their students, specifically those of entrepreneurship. 
Moreover, proximity to the labor market and to companies that could become partners in the future was 
another aspect identified as very relevant, and, finally, a curricular unit that could bring together 
theoretical knowledge and stimulate practice at a final stage of the course was highly desirable. These 
objectives were fundamental to design the curricular unit described in this paper. 

If it is true that in the teachers' view this curricular unit is quite enriching, as it seeks for students to apply 
the knowledge acquired throughout the semester and to be confronted with the needs of the business 
market, this is also recognized by the alumni which are reflected in their evaluation of the curricular unit. 
This unit, in its five editions, had an average overall assessment from the students of 7.84 on a scale of 
0 to 9. This rate is calculated by the University following an accredited methodology that includes the 
assessment of different dimensions by different stakeholders (e.g., students, teachers, among others). 
This system has considered the rate reach by this unit as a best practice example. 

However, it is also important to mention that students refer that this curricular unit requires a lot of work 
and a complex and deep involvement of them. The development of the work and also the need to 
constantly manage the group work, dealing with conflict situations, defining ways and means of 
communication (in and out of the group), creating harmonious interpersonal relationships and searching 
and researching of information and new knowledge, are just examples of the challenges faced by 
students and the confirmation of the project-based learning issues present in the literature. Some 
examples of challenges faced by the students can be found in some of the testimonies e.g. “It was not 
easy for me because at the time my project was first rejected because it was not viable, which became 
even more challenging” [Alumni #4]. 

The student’s testimonies also show that this curricular unit gives them a vision of the challenges of 
creating a business model and a commercial and marketing strategy with practical applicability - "It 
allowed me to experience in practice what it is to create something from scratch to the point of 
entrepreneurship" [Alumni #1] and that this methodology encourages them to improve their critical 
thinking and their skills for solving problems that may arise throughout their professional life - "The way 
of working in this curricular unit allows us to foster productivity and ambition, to achieve more and better" 
[Alumni #1]; “The way the curricular unit was structured was highly motivating because besides having 
contact with people from different areas (jury) it allowed us to enter the reality, the real business world.” 
[Alumni #4]. As mentioned before, this is a curricular unit that intends to prepare students for the 
adversities of the labor market "(...) thus better preparing students for the labor market" [Alumni #3]; 
“Nowadays I have communication, marketing, and design agency, and once in a while, I resort to the 
notes.” [Alumni #4]. 

In this learning process, the mentors incite the resolution of challenges during the construction of the 
students' business ideas, as mentioned in the mentors' testimonies "Students are also questioned about 
the business potential of their ideas, as well as about possible problems to be faced in their 
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implementation, which forces them to further reflect and, in some cases, to reformulate the idea or the 
business model" [Mentor #1] and also “(…), it was a very positive challenge... as we are sharing 
ideas/experiences, we are also learning and evolving.” [Mentor #4]. 

After this experience, so well described by Mentor #2, students are often welcomed into curricular 
internships by these same mentors or even recommended to other companies. And even some students 
have earned a contract after finishing their HPTC. Something to retain is that the entrepreneurial spirit 
is not only for creating new businesses. Companies give more and more value to these competencies 
within the organisation. In that sense, entrepreneurship competencies can be put into practice in any 
context, which is a message that is always emphasized during classes. 

Reflecting on the main competencies developed by the students, we can say that at the end of this 5-
year cycle, the ones that stand out the most are the importance of teamwork, motivation, and initiative 
to solve constant challenges, the ability to adapt and to deal with criticism and the importance of good 
communication skills. The evolution of students is evident, for example, regarding their communication 
skills, comparing the first and the last presentations of the semester. 

Also, an evolution of the aforementioned competencies is noticeable at the end of the curricular unit and 
they are very useful for the next phase of the academic path of these students - the curricular internship.  

This is a tested model with good acceptance but, of course, always susceptible to continuous 
improvement, as mentioned above, and that has evolved through the consultation of students and 
mentors, who were also invited to reflect on the model, throughout the 5 editions.  

The authors believe that this student-centered teaching model is easily replicated to other areas, 
contributing to learning that occurs according to the experiences, interests, and needs of each student, 
in their workgroup. This practicality is vital for the enrichment of the academic journey and the 
preparation for professional life - “The mentoring initiative in which I participated as a mentor in the Sales 
and Marketing Project of the HPTC Sales and Marketing Management, in my opinion, is a concept that 
should be used as standard in this type of curricular units and represents the path that educational 
institutions should follow (…)” [Mentor #3]. 

In the future, it is intended to broaden the horizons of this curricular unit by allowing other work to be 
carried out in other curricular units of the same semester. This interdisciplinarity will allow students to 
deepen their projects, in other related areas, and started creating a portfolio of work for their Curriculum 
Vitae. 

This year, a first experience has been made with the curricular units of Internet Sales and 
Communication, and Customer Management and CRM. Students were able to create a digital marketing 
strategy and a website for their projects. This work represented an assessment moment, among others, 
in the respective curricular units and was evaluated by the respective teachers. Thus, at the moment of 
the first presentation and corresponding evaluation of the business idea, these teachers integrated also 
the jury panel and participated in the evaluation of the business idea. 

Although this change has only occurred this year, and we cannot yet assess the results, we have noticed 
that the projects showed a higher level of detail in the areas of digital communication. The development 
of this partial work allowed them to gain a more operational nature. The students were creating 
something practical from scratch for their projects, and also very useful as a portfolio to show to future 
employers.  

The authors consider this integration to be a win-win situation. All parties benefit, although the students 
conclude that they have a large number of assignments to develop during the semester, they end up 
recognizing this methodology as an added value. 

In conclusion, the authors consider that the major challenges faced and to be faced in the experience 
are the following: 

• the group of students enrolled in these classes are very heterogeneous, with different 
backgrounds and expectations; 

• the choice of mentors aligned with the business ideas of students, i.e., making a match between 
the projects and the mentors; 

• additionally, the mentors should have both market experience and a pedagogical profile; 
• to promote a free and critical spirit essential for entrepreneurship while maintaining the rigor of 

academic work for assessment; 

2155



 

 

• over the last five years, the HPTC team tried to build a culture of technical and practical learning, 
very connected to the market and with several stakeholders, of which the curricular unit of sales 
and marketing project is the major example. However, this is simultaneously the greater 
challenge: to maintain this culture and to grow in quantity and quality; 

• after the curricular unit, some students show interest in participating in entrepreneurship contests 
and have even participated in the last editions. It is challenging to motivate students to participate 
and to continue working for the contests after the end of the curricular unit; 

• to increase interdisciplinarity and to benefit fully from the learning outcomes of the other curricular 
units; 

• the methodology of project-based learning requires adjustments every year to adapt the curricular 
unit to the students and to keep them motivated. 

These are huge challenges, but the authors believe that when overtaken, they could bring significant 
advantages for the course, the university, the market and in attracting future students. Whilst this kind 
of integrated projects increases the motivation and self-esteem of the students promoting the idea that 
they are capable of pursuing their academic careers.  
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WELL-BEING OF SECONDARY SCHOOL PUPILS  

Andrea Juhásová, Nikoleta Mráziková 

Constantin the Philosopher University in Nitra (SLOVAKIA) 

Abstract  
Well-being can be characterized as an evaluation of an individual's life that is subjective and includes 
different aspects of life. Well-being is defined as a cognitive and emotional evaluation of one's own life. 
It concerns positive and negative emotions, affection, moods and how a person looks at his plans, his 
expectations and their realization [1]. In relation to the given topic, the aim of our study was to define 
and characterize the concept of subjective wellbeing and subsequently administer, evaluate and 
interpret the subjective wellbeing of secondary school pupils through the SEIQoL method [2]. The 
Schedule for the Evaluation of Individual Quality of Life (SEIQoL) is a questionnaire that allows people 
to designate areas of life which are most important to them, rate their level of satisfaction with each, 
and indicate the relative importance of each to their overall quality of life. 

The research involved 152 respondents, of which 43% were grammar school pupils and 56% were 
secondary vocational school pupils. In each cooperating school, research was carried out in all 
grades. 

Through research, we were able to map the value preferences of adolescents in their life topics. We 
evaluated and interpreted the degree of subjective wellbeing and quality of life in adolescents, which in 
addition to interesting findings also provided possible starting points for further research in the field of 
creation of educational approaches in relation to adolescents. 

Keywords: Well-being, secondary education, pupils, teachers. 

1 INTRODUCTION  
How an individual feels, what mental state they are in, what they are experiencing represents a certain 
reality to them, about which they can provide relatively accurate information. If an individual is 
experiencing fatigue, nervousness, anger, happiness or sadness, for example, as the bearer of this 
state they can identify, more or less accurately, its sources and causes [3]. In common parlance, terms 
such as pleasure, comfort, calm, and so on are used to describe current positive experiences. In 
psychological research, terms such as life satisfaction, subjective, mental or personal comfort, 
happiness are used [4].  

R. Veenhoven [5] defines satisfaction as a state of mind. It is an evaluative judgement of something. 
The term speaks of two sides: Satisfaction and enjoyment. It entails both cognitive and affective 
enjoyment. According to D. Kováč [6] it is a cognitive component of quality of life with a positive 
emotive evaluation of the position of the individual toward their standard of living, people, work and so 
on. Life satisfaction can be characterized as an evaluation of life by an individual, which is subjective 
and includes different aspects of life [7]. N. Donovan and D. Halpern broaden the definition and say 
that life satisfaction is subjectively a wide scale of human welfare. The term subjective is used since in 
his research, he asks people whether they are satisfied with their life as a whole, and the term wide is 
used since the researchers do not define the individual components of social welfare It is up to each 
individual to judge whether they are satisfied.  

Ľ. Medveďová [9] accepts an understanding of life satisfaction which emphasizes two sides: Emotional 
-the experience of a positive or negative emotional state and cognitive, reflecting an evaluation of the 
individual´s satisfaction with their life. 

D. Shin and D. Johnson [10] define life satisfaction as a global evaluation of the quality of life of an 
individual according to criteria chosen by them. Their opinion is matched by M. Popelková et al. [11], 
who states that life satisfaction stems from a positive evaluation of the conditions of an individual´s life, 
which they evaluate according to their norms and expectations.  

According to J. Křivohlavý [1], there is a standard in life satisfaction which individuals compare 
themselves to. He states that that which makes people satisfied with their lives stems from their own 
individual imaginations, values and expectations and also depends on their personal goals and the 
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fulfillment of these goals. He also emphasizes that all these things can change depending on certain 
life events and experiences which the individual experiences and is influenced by during their life.  

Several authors, in accordance with P. Babinčák [12] state that satisfaction has two meanings. Our 
satisfaction can concern life as a whole as well as its individual areas, which is why it can be divided 
into these two groups. 
Satisfaction with one´s life represents satisfaction with life as a whole and satisfaction with individual 
areas of life, representing for example satisfaction with work, health or social relationships. The 
aggregate life satisfaction then depends on the individual satisfactions with all the areas evaluated by 
the individual. If the satisfaction with one area is low, it automatically influences the aggregate life 
satisfaction. 

2 METHODOLOGY 
Based on the literature studied, we set the goals of our research. We conceive the goals as one main 
goal (MG) and its partial goals (PG). The partial goals enable us to develop the character and aim of 
the main goal.  

The main goal of the research is to evaluate and interpret the subjective wellbeing of secondary 
school pupils.  

By specifying the main goal we have come to the following partial goals:  

- PG1: Identify the prevalent life values in secondary school pupils.  
- PG2: Compare the aggregate degree of satisfaction in boys and girls.  

ª Research Questions 
- RQ1: Which life values do secondary school students consider most important 
- RQ2: Which gender presents a higher degree of subjective satisfaction?  

ª Hypothesis 
For PG2, we formed the following hypothesis: 
H: We suppose that boys attending secondary school are more satisfied with their life than girls 
attending secondary school.  

ª Methods: 

The main data collection method in the analytical part was questionnaire research, executed via a 
form for determining quality of life via the SEIQoL [2] method. The form contained an introductory part, 
where we found out the basic information on the respondent, gender, age and the type of secondary 
school. The next part of the questionnaire was accompanied by three tasks for the respondent. Firstly, 
it asked to state five life goals, values that the respondent considered of utmost importance in their life. 
Secondly, the respondent was tasked with marking, for each life goal or value, how well they were 
doing in achieving it or how satisfied they were about achieving it. The degree of satisfaction is 
expressed by the respondent in a percentage. The third task for the respondent was to express the 
importance of the life goal or value. The sum of the percentages assigned to the five life goals or 
values in this part must be exactly one hundred. The last task the respondent was asked to carry out 
was to mark the appropriate place with a cross on a scale placed at the very bottom of the form. The 
respondent was to imagine a sort of thermometer measuring their satisfaction with their life and make 
a cross at the level they consider their satisfaction with their life to reach. The data from the 
questionnaire research was processed via mathematical-statistical methods such as absolute count, 
relative count and arithmetic mean. In processing the empirical part, articles by domestic and foreign 
experts were used as well as books. The comparative method is used in comparing the life values of 
the respondents. Among other methods, deduction and analysis were used.  

Given the current pandemic situation, the educational process has been carried out remotely long-
term in secondary schools, which is why our research with secondary school pupils was carried out in 
the online space, through Zoom and Microsoft Teams. 
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ª Research sample 

Regarding the goal of our work, the research sample was composed of secondary school pupils. We 
utilised an intentional choice method, where according to M. Miovský [13] the approach is that we seek 
out participants for the research according to certain common traits or belonging to a certain group. 
Initially, 152 pupils had participated in the research. As not all the questionnaires had been filled out 
correctly, however, 17 samples were eliminated. The sample for the questionnaire research was 
composed of 135 students. Of the given count, the majority of participants were women (72%), 
compared to the 28% of men. The research sample was composed of secondary school pupils of 
varying grades, from the first to the fifth, aged from 15 to 20. From the age distribution standpoint, the 
largest group was made up of 16-year-olds (34%), followed by 19% of 17-year-olds and 13% of both 
15- and 19-year-olds, 18-year-olds (12%) and 20-year-olds (9%). Overall, we contacted two secondary 
schools in the city of Nitra comprising different areas of study. The pupils of the five-year Hotel 
Academy in Nitra represented 56% of the sample, while the pupils of the four-year Grammar School at 
Párovská represented 44%. Each of the chosen schools having a different focus in the education it 
provides, we expect there to be differences in the life topics and evaluation of the satisfaction with their 
life in the pupils. The pupils at the Hotel Academy in Nitra undergo an education focused on practice in 
their specific field, preparing them for real, practical life, and many of them work or participate in 
resident and outside internships in their fields beside their studies. Grammar school pupils, on the 
other hand, undergo a much more theoretically focused education, therefore, the life values and the 
degree of satisfaction with their life can differ from this type of pupil to the other, studying at a 
vocational secondary school.  

3 RESULTS 
In the following part, we present the results of the research focused on finding out the subjective life 
satisfaction in secondary school pupils. The following results were obtained by evaluation of the data 
obtained in the form for determining quality of life via the SEIQoL method [2].  

3.1 Most important life values in secondary school pupils 

 
Figure 1. Life values in secondary school pupils. 

Based on the analysis of the data from the form for determining quality of life, we find that the most 
important and most frequently stated life value in secondary school pupils is health. Health tends to be 
generally considered the most important life value, in all types of people of all ages. However, health 
tends to be most frequently and most seriously esteemed by the old and the sick, rather than the 
young. It is possible that the current long-lasting pandemic situation with the COVID-19 has, locally 
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and globally, caused a reevaluation in the value scales of young, adolescent people and contributed to 
the order of life values in secondary school pupils as listed. After health, the most frequently listed 
values were family, education and friends.  

According to the research of Ľ. Sejčová [14] the young, aged 13-23, consider love to be the most 
important value in their life. Based on the results of our research, we can state that love is not the most 
important life value of secondary school pupils. Health, family, education and friends are considered 
more important, as love comes thereafter. The author also has in her research the statement that 
money is not very important in the value scale of the young. This opinion is matched by the results of 
our research. Secondary school pupils consider financial means to be important, but they do not 
attribute to them the status of the most significant value in life. It is interesting, in current times, that 
secondary school pupils have much more frequently listed mental health, positive thinking, mental 
comfort and self-acceptance as important values than they have sport, healthy lifestyle or hobbies.  

In the next step, we directed our attention to the comparison of life values in pupils of a secondary 
vocational school (Figure 2) and a secondary grammar school (Figure 3). We were interested in 
whether the life values of pupils of different types of secondary schools differ anyhow.  

 
Figure 2. Life values in secondary vocational school pupils. 

 
Figure 3. Life values in secondary grammar school pupils. 

From comparing Figures 2 and 3, it stems that the four most important life values, health, family, 
education and friends do not differ between the evaluations of secondary vocational school and 
grammar school pupils.  

We register a difference in the importance of the life values for pupils of the individual school from the 
fifth most important value onward. Vocational school pupils list love as their fifth most important value, 
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where grammar school pupils list happiness. Vocational school pupils list among the first ten values 
success and travel, at a difference from grammar school pupils who list mental comfort, sport and 
healthy lifestyle. It is also interesting to point out the diametral difference at the eleventh position. 
Here, vocational school pupils list home, where grammar school pupils list pastimes and free time. At 
this result, one can note the more practical thinking in vocational school pupils when compared to 
grammar school.  

3.2 Subjective life satisfaction in girls and boys 
H: We suppose that boys attending secondary schools are happier than girls attending secondary 
school.  

 
Figure 4. Subjective life satisfaction in girls and boys. 

From the results of our research, we have determined that girls attending secondary school are more 
satisfied with their life than boys. These findings are noted in Figure 4, which shows that 83% of girls 
attending secondary school stated a life satisfaction higher than 50%, where 17% stated a life 
satisfaction lower than 50%. In boys, 76% stated a life satisfaction higher than 50%, where 24% stated 
a life satisfaction lower than 50%, which is 7% more in comparison with girls. We supposed that boys 
attending secondary school would be more satisfied with their life than girls attending secondary 
school. From the aforementioned findings, it follows that our hypothesis was not confirmed, therefore 
boys attending secondary school are not more satisfied with their life than girls attending secondary 
school. Girls attending secondary school are happier than boys attending secondary school. While 
evaluating the data, we guided ourselves by values higher or lower than 50% expressing a higher or 
lower degree of life satisfaction, respectively.  

4 CONCLUSIONS 
In our research, we followed up on the research of Ľ. Sejčová [14], who came to the conclusion that in 
research concerning most important life values in adolescents, most of them had marked love. These 
findings are not supported by the results of our research. By evaluating our data we found that the 
most important life value in secondary school students is currently health. Given that our research took 
place during the long-term pandemic situation the whole world is currently experiencing due to COVID-
19, we think the current situation has contributed to the changes in the value scale of adolescents. The 
pupils listed family, education, friends and, at the fifth position, love. We consider it a positive finding 
that secondary school pupils list family, friends, education and love on the scale of their most 
important values, as it shows a remarkable maturity among them, as well as humanity and care for 
others, all values which have begun to recede in this fast, consuming and highly technical life we live.  

In the area of forming of life values, it is precisely the educational environment which can play a 
significant role, especially through the influence of the personality of the teacher on the social-
psychological development of the pupils. Every school has an unique stance on the topics of 
personality and social education 

The stance concerning communication with pupils is centered on work and the ways in which the 
pedagogic personnel, instructors, and people working with the young through personality and social 
education interact with pupils and behave generally. The main principle is to guide oneself by the 
same rules and principles which are being required of the pupils. Another important one is respectful 
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communication between teacher and pupil. Teachers can use diverse communicational tools such as 
open-ended questions, feedback, reflections and descriptive language, among others. In our opinion, 
the school providing their pedagogic personnel with basic courses in personality and social education 
is a good start. Teachers, after all, are representative of their schools. To learn how to correctly 
communicate with their pupils, to know how to accept and commend them, to know how to express 
emotionality, direct their students in the right way, to learn how to react to diverse, even unpleasant, 
situations. This all can help set the pupil-teacher relationship at a desired level and positively influence 
life satisfaction in pupils in the educational environment. . 

Given that life satisfaction expresses the evaluation, by an individual, of their own life, which is 
subjective, it includes diverse aspects of life [7]. We concur with the author and uphold the opinion that 
life satisfaction changes in an individual according not only to the period they are experiencing, but 
also age, which has a remarkable influence. In stating the research question and hypotheses we found 
support in findings concerning life satisfaction in adolescents. Ľ. Sejčová [14] has proven that in 
adolescents, there is a prevalent satisfaction in their evaluation of life. Before carrying out the 
research, we had been expecting a more negative evaluation to prevail in secondary school pupils, in 
the context of life satisfaction in relation to the current period and long-term social isolation. The 
results of our research, however, have shown an overall positive rating of life satisfaction in secondary 
school pupils. The average value of subjective life satisfaction in secondary school pupils represents a 
value higher than 50%, which is why the results of our work support the predictions of Ľ. Sejčová [14], 
who states that in adolescents there is a prevalent satisfaction in their evaluation of life 

Especially here, we see space for further personality development in adolescents. The self-
development process in pupils can be executed either using personality and social education methods 
in the educational space or by carrying out topic-oriented programs in personality and social 
education. Space emerges here, for homeroom teachers and working with their class collective. It 
depends only on the teacher what way of implementation they go on to choose. There are many 
known methods for the easy implementation of personality and social education into the educational 
process. At the same time, in many subjects there are topics to be found which can be interconnected 
with the spheres of personality and social education.  

When forming the hypothesis, we predicted that boys attending secondary school would be more 
satisfied with their life than girls attending secondary school. We were led by the research of foreign 
authors [15], who had carried out a metaanalysis of studies of quality of life. Their results show that 
men are significantly more satisfied with their life than are women. We therefore assumed that boys 
attending secondary school would exhibit a more remarkable satisfaction with their life than girls. Our 
hypothesis was, however, not confirmed, as a result of which we must state that girls attending 
secondary school are more satisfied with their life. We assumed that girls would be more critical in 
their subjective evaluation of their life, however, the more critical evaluation pertained to the boys in 
our research.   
The results we bring forth could represent the base for the implementation of the topic of self-
development into the educational environment. We think that many pedagogical personnel are of the 
opinion that classical education needs to be changed. Livened up, made more interesting. So that 
pupils would take away more knowledge, more experience, while their personality could develop more 
complexly and their life satisfaction could grow.. 
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WHAT WE CAN LEARN FROM STUDYING 38 000 LEARNING AND 
STUDY STRATEGY PROFILES: EXPLORING LEARNING AND 
STUDY STRATEGIES AMONG SOUTH AFRICAN UNIVERSITY 

STUDENTS 

H. Mason 
Tshwane University of Technology (SOUTH AFRICA) 

Abstract 
The capacity to learn and study well sits at the core of a successful student experience. Student 
development and support units fulfill essential roles in helping students develop sound learning and 
study strategies. A first step in supporting students is to understand their learning and study profiles via 
relevant assessment and measurement. Adequate assessment and measurement aids in 
understanding students’ learning and study habits, which paves the way to develop and offer meaningful 
SDS intervention programs. However, limited data are available regarding first-year students’ learning 
and study profiles. This paper reports on a study that investigated the learning and study strategy profiles 
of first-year university students. Data were collected from first-year students (N = 38 032) registered at 
a South African university using the Learning and Study Strategies Inventory. Descriptive statistics 
indicated that many students required urgent interventions to develop the LSS needed for academic 
success. Additionally, the analysis revealed that the significant sources of concern revolved around 
students’ levels of Anxiety, Attitude, and Using Academic Resources. Next, data from students (N = 
207) who attended a learning and study strategies support programme were analysed. The support 
programme data point to significant statistical improvements. The importance of early LSS assessment 
and accompanying interventions are highlighted, and a methodology for assisting first-year students on 
how to master LSS and considering avenues for further study. 

Keywords: Learning and study strategies, Learning and Study Strategy Inventory, student support. 

1 INTRODUCTION  
Students’ capacities to process study material and perform well in assessments are crucial determinants 
of academic success [1]. Learning study strategies (LSS), which refer to various skills associated with 
processing and organising educational study material for effective learning, retention, and formal 
examination, are primary components of a successful university student’s skills repertoire [2]. Within the 
university context, student development and support (SDS) units are tasked with assisting students in 
developing LSS that could promote academic success [3]. Previous research has pointed to the positive 
effects of LSS support programmes and interventions on, specifically, first-year students’ academic 
success [4, 5].   

An emerging field of research in higher education focuses on the first-year experience (FYE) [6]. The 
FYE refers to SDS-related programmes aiming to support students during the transition from high school 
to university [7, 8, 9]. Research indicates that the FYE is a particularly stressful period [7, 8]. Among 
other things, first-year students have to navigate maturational challenges, adapt to the university 
environment, and deal with cognitively demanding tasks that could negatively affect their capacities to 
learn and study well [8, 10]. Against this backdrop, researchers have called for the early identification of 
risk factors, such as poorly developed LSS, during the FYE [11,12]. Risk assessment, which includes 
profiling students’ LSS, is necessary to develop and offer support programmes to first-year students 
[11]. The Learning and Study Strategies Inventory (LASSI) serves as a valid and reliable measure to 
assess students’ LSS [2].  

Notwithstanding the importance of learning and studying well, little data is available on students’ LSS 
profiles, especially within a South African context. Data that describes students’ LSS could offer valuable 
insight into some of the challenges students experience when entering university. Furthermore, such 
data can assist persons working in SDS environments to identify areas where support and intervention 
may be required [5, 11]. Additional data is also needed to understand the typical profile of students who 
attend and the efficacy of LSS support programmes.  
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This article reports on a study that explored the LSS profiles, as assessed via the LASSI, and evaluated 
the efficacy of an LSS support programme among first-year university students at a South African 
university. The study was guided by the following three research questions: (1) What is the LSS profile 
of first-year students? (2) What are the LSS profiles who seek assistance in addressing LSS concerns? 
and (3) What is the efficacy of an LSS support programme among first-year university students?     

The article is organised as follows. First, the methodology that guided the study is presented. Then, the 
results from the empirical study are reported. The article is concluded with a summary of the main ideas 
and suggestions for further research.   

2 METHODOLOGY 

2.1 Sample 
This study adopted a cross-sectional and descriptive research design [13]. Participants were 38 032 
first-year students who completed a risk profiling assessment at a South African university. Apart from 
participants’ student numbers, no biographical information was collected. Thus, the biographical details 
of the participants cannot be reported here.  

2.2 Data Collection 
Data were collected using the LASSI, which is a 60 item empirical measure of students’ LSS [14]. 
Participants respond to the 60 items on a five-point Likert scale ranging from 1 (not at all typical of me) 
to 5 (very much typical of me). Two examples of items include: (1) I concentrate fully when studying; 
and (2) I translate what I am studying into my own words. The LASSI measures 10 LSS factors and 
presents with excellent psychometric properties. The 10 LASSI factors and the reported Cronbach alpha 
scores are presented in Table 1 [14]. 

Table 1.  The LASSI scales (3rd Edition) 

Scale Outcome αCr 

Anxiety The degree to which students worry about school and their academic 
performance 

0.87 

Attitude Students’ attitudes and interests in university and academic success .76 
Concentration The capacity to direct and maintain attention on academic work .85 
Information Processing The creative use of various skills, such as imagery and verbal 

elaboration, to understand and learn new information 
.81 

Motivation The diligence, self-discipline, and willingness that students exhibit in 
pursuing academic requirements 

0.78 

Selecting Main Ideas Students’ thinking skills for identifying critical academic information  0.86 
Self-testing The use of monitoring techniques, for example reviewing and 

paraphrasing, to evaluate one’s levels of comprehension 
0.80 

Test Strategies Students’ use of test preparation and test-taking strategies 0.77 
Time Management The application of time management principles and practices to use time 

as a resource 
0.80 

Using Academic Resources Students’ willingness to utilised academic resources, such as tutors and 
other support structures, when they are encountering stressors  

0.76 

The LASSI scores are represented as percentiles [14]. Students who fall below the 50th percentile are 
considered to be at-risk, whereas scores at or higher in the 75th percentile are regarded as strengths. 
Scores between the 50th and 75th percentile suggest that students can enhance such LSS via 
developmental avenues. Scores that fall between the 50th and 75th percentiles are considered areas that 
can be improved [14].  

2.3 Procedure 
Data on first-year students’ LSS profiles were collected from 2012 to 2020 during risk profiling 
assessment sessions at the commencement of the respective academic years. All students received a 
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feedback report, and students who scored below the 50th percentile on three or more scales were 
advised to attend an LSS support programme.  

2.4 Data Analysis and Research Ethics 
The data were analysed using descriptive statistics, for example, mean, standard deviation, and 
percentages. Additionally, the paired sample t-test was used to compare students’ pre-and-post-LSS 
support programme data [13]. The Research Ethics Committee of the university where the study was 
conducted evaluated and approved the research protocol (Ref#: REC/2018/11/001). All students 
provided written informed consent. 

3 RESULTS AND DISCUSSION 
The results from the empirical study are organised as follows. First, the descriptive statistics are 
presented and discussed. Then, data concerning LSS interventions are considered. The section is 
concluded by discussing the results.    

3.1 LASSI Profiles 
Table 2 provides the descriptive statistics of students’ LASSI profiles.  

Table 2. Descriptive Statistics.  

LASSI Factor Mean SD >75th percentile >50th - <75th 
percentile < 50th Percentile 

Anxiety 42.32 26.74 4867 (12.80%) 9083 (23.89%) 24 082 (63.31%) 
Attitude 44.52 30.13 7737 (20.34%) 7603 (19.99%) 22 692 (59.67%) 
Concentration 54.07 26.72 8899 (23.40%) 10 463 (27.51%) 18 670 (49.09%) 
Information Processing 63.65 25.96 13 295 (34.96%) 13 758 (36.17%) 10 979 (28.87%) 
Motivation 56.15 28,46 5267 (13.85%) 15 783 (41.50%) 16 982 (44.65%) 
Selecting Main Ideas 53.17 26,61 8364 (21.99%) 12 873 (33.85%) 16 795 (44.16%) 
Self-testing 66.45 27,09 17 919 (47.12%) 8866 (23.31%) 11 247 (29.57%) 
Test Strategies 59.22 28,98 14 436 (29.86%) 10 109 (26.58%) 13 487 (43.56%) 
Time Management 58.87 25,72 11 357 (29.86%) 13 619 (35.81%) 13 056 (34.32%) 
Using Academic Resources 44.42 28,51 6276 (16.50%) 10 106 (26.57%) 21 650 (56.93%) 

As indicated in Table 2, the mean scores for Anxiety (M = 42.32, SD = 27.74), Attitude (M = 44.52, SD 
= 30.13), and Using Academic Resources (M = 44.42, SD = 28.51) fell below the 50th percentile. The 
majority of students also reported scores below the 50th percentile on Anxiety (63.31%), Attitude 
(59.67%), and Using Academic Resources (56.93%). High percentages of students also reported scores 
that fell below the 50th percentile on various of the other LASSI scales, for example, Concentration 
(49.09%), Skills (45.07%), and Motivation (44.65%). Thus, the descriptive statistics indicate that a 
significant section of the students was at-risk regarding their use and application of LSS.  

The strongest LASSI factors were Self-testing (M = 66.45, SD = 27.09), Information processing (M = 
63.65, SD =25.96), Test-strategies (M = 59.22, SD = 29.98), and Time management (M = 58,87, SD = 
25.72). However, a significant percentage of students still reported scores below the 50th percentile of 
these LASSI factors, for example Self-testing (29.57%), information Processing (28.87%) and Test-
strategies (43.56%). Thus, in spite of relatively high mean scores on some of the LASSI factors, large 
numbers of students may present with LSS difficulties.  

The descriptive statistics indicated in Table 2 are representative of the typical first-year student within 
the particular university context. Hence, on average, the typical student will present with three scores 
that fall below the 50th percentile, namely Anxiety, Attitude, and Using Academic Resources. 
Consequently, the average first-year student could expect to be referred to attend an LSS support 
programme. It, therefore, seems crucial that the majority of first-year students be assisted with 
developing LSS. Moreover, the large segment of students who scored below the 50th percentile on 
several LASSI factors points to the importance of addressing LSS.     
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3.2 Study Skills Interventions  
Table 3 presents a comparison of students (N = 207) who attended a one-on-one LSS support 
programme between 2018 and 2019 and completed a LASSI pre-and post-test. The LSS support 
programme was articulated based on the ten LASSI factors. On average students met with LSS support 
programme counsellors 4.93 times (SD = 2.25, range = 1-15). The majority of students who attended 
the LSS support programme did so because they were placed on academic probation, which implies 
that they had to increase their academic standing to prevent academic exclusion from the university.    

Table 3. LASSI pre-and post-test.  

LASSI Factor Pre-intervention 
Mean SD <50th 

percentile 
Post-

intervention SD < 50th 
Percentile t-value 

Anxiety 33.87 25.08 128 (61.84%) 64.41 26.24 5 (2.42%) 12.10* 
Attitude 50.30 29.50 87 (42.03%) 69.68 25.32 4 (1.93%) 7.17* 
Concentration 32.23 25.76 128 (61.84%) 74.78 22.10 1 (0.48%) 18.03* 
Information Processing 41.88 29.26 110 (53.14%) 71.68 24.40 1 (0.48%) 11.22* 
Motivation 29.54 26.64 143 (69.10%) 66.37 27.10 5 (2.42%) 13.94* 
Selecting Main Ideas 37.99 28.22 113 (54.59%) 71.91 24.45 2 (1%) 13.07* 
Self-testing 42.83 28.55 111 (53.62%) 73.59 23.87 2 (1%) 11.89* 
Test Strategies 29.76 27.17 121 (58.45%) 68.18 26.01 1 (0.48%) 14.70* 
Time Management 33.90 25.15 123 (59.42%) 75.38 21,20 2 (1%) 18.14* 
Using Academic 
Resources 

39.41 28.89 120 (57.97%) 74.86 22.51 3 (1.45%) 13.93* 

*p < 0.01 

The data included in Table 3 indicates that students who attended the one-on-one LSS support 
programme in 2018 and 2019, and for whom data was available, presented with nine LASSI scores 
below the 50th percentile. Only Attitude (M = 50.30, SD = 29.50) did not fall below the 50th percentile. It 
is interesting to note that the mean score on Attitude among students who reported for the LSS support 
programme (M = 50.30, SD = 29.50) was relatively higher compared to the data reported in Table 2 for 
the entire sample of students (M = 44.52, SD = 30.13). One could hypothesize that students who report 
a higher score on Attitude may be more likely to seek help when they struggle to manage their academic 
studies. However, the sample size differs significantly (38 032 (total sample) versus 207 (LSS support 
programme), and this pattern should not be over-interpreted but rather be investigated further.  

Table 3 further indicates that students reported significant (p < 0.01) improvements on all the LASSI 
factors post-intervention. Notable improvements included Anxiety (pre-intervention = 33.87, SD = 25.87, 
post-intervention = 64.41, SD = 26.24, t = 12.10, p < 0.01), Attitude (pre-intervention = 50.30, SD = 
29.50, post-intervention = 69.68, SD = 25.32, t = 7.17, p < 0.01) and Using Academic Resources (pre-
intervention = 39.41, SD = 28.89, post-intervention = 74.86, SD = 22.51, t = 13.93, p < 0.01). None of 
the reported scores on the LASSI scales fell below the 50th percentile during the post-assessment. It, 
thereforem, appears that the LSS support programme could assist students positively in enhancing their 
use and application of LSS.  

3.3 Discussion 
The data reported in Table 2 indicates that most first-year students require assistance in developing 
LSS necessary for success at university. This finding supports previous research that pointed to 
inadequate LSS among first-year students [5, 6, 11]. Areas that require the greatest attention include 
Anxiety (63% at risk), Attitude (59% at risk), and Using Academic Resources (56% at risk). In light of 
this finding, it is strongly suggested that first-year students attend an LSS support programme that 
addresses Anxiety, Attitude, and Using Study Resources at a minimum. Students who score above the 
75th percentile during the initial risk assessment could be exempted from attending the proposed LSS 
programme.   

As reported in Table 3, the sub-section of students who attended the LSS support programme in 2018-
2019 presented an average of nine problem areas. In contrast to the entire group of students who 
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completed the LASSI, the group who attended the LSS support programme presented a higher mean 
score on Attitude (MTotal group = 44.52 versus MIntervention group = 50.32). This finding is surprising and could 
suggest that students who choose to complete the LSS support programme face more significant 
challenges concerning their capacities to study and learn. They may also be slightly more interested in 
university work and are interested in seeking out support services.   

The statistically significant changes between the pre-and-post LSS study programme scores indicate 
that the initiative is a valuable strategy to assist students in improving LSS. However, offering one-on-
one LSS support to the entire group of first-year students would be a demanding undertaking. 
Consequently, the university should consider investigating the value of online approaches, such as 
massive open online courses that could enhance the scalability of the support programmes.  

4 CONCLUSIONS 
This study reported on the LSS profiles of first-year South African university students. The results 
indicated that most first-year students reported inadequate LSS profiles to address the demands within 
a university context. Hence, it was recommended that first-year students complete an LSS support 
programme that focuses on, at least, Anxiety, Attitude, and Using Study Resources. The university can 
consider adopting a scalable online approach to offer LSS support to the entire cohort of first-year 
students. However, students who report significant concerns regarding their LSS profiles could be 
supported using a one-on-one LSS support programme. The data reported in this study indicated that 
the one-on-one LSS support programme resulted in significant improvement on all the factors measured 
by the LASSI.  

The findings reported in the study should be considered with certain limitations in mind. First, the study 
was conducted at a single South African university. Thus, notwithstanding a large sample size, the 
sample may not be representative across time and space. Therefore, researchers should guard against 
over-generalising the findings. Second, the study adopted a cross-sectional design. As such, the factors 
associated with students’ maturation rates and learning potential were not considered. Students’ 
maturation, development, and potential to learn are essential factors that could influence how their LSS 
profiles develop if they receive the proper support.  

The findings reported in this paper paves the way for further studies. Amongst other things, researchers 
should investigate the efficacy of scalable online LSS support programmes. Additionally, the relationship 
between LSS and academic success should be investigated. Finally, researchers should examine how 
well schools are preparing students for the university experience in terms of LSS support.   

This study offers strong support that first-year students require assistance in developing the requisite 
LSS to learn and study well. SDS staff have important roles to play in supporting students. It is 
recommended that a two-pronged methodology be adopted. First, first-year students should complete 
a scalable online LSS support programme that could assist them in enhancing, at a minimum, the LASSI 
factors associated with Anxiety, Attitude, and Using Study Resources. It is suggested that the LASSI be 
used in a pre-and post-intervention manner to assess the efficacy of the online LSS programme. 
Second, students who present with additional risk areas during the post-test phase should receive 
further support by attending a one-on-one LSS support programme.  
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EXPLORING CAREER WELLNESS AMONG FIRST-YEAR SOUTH 
AFRICAN STUDENTS 

H. Mason 
Tshwane University of Technology (SOUTH AFRICA) 

Abstract 
To live well and work well are central pillars of the good life. Within the university context, career 
wellness, which refers to satisfaction with one’s career choice and the perceived capacity to engage in 
skills development, is equivalent to working well. Living well could be equated to emotional and 
intellectual wellness. The concept of emotional wellness refers to life satisfaction and the capacity to 
engage constructively with emotions in addressing life challenges. Furthermore, intellectual wellness 
entails the ability to engage one’s mind in mentally stimulating activities. As a logical corollary, one 
would expect that students who report high career wellness would also report high emotional and 
intellectual wellness levels. Understanding the relationship between career wellness, emotional 
wellness, and intellectual wellness is vital to ensuring adequate support to first-year university 
students. However, limited research has investigated the relationship between career wellness, 
emotional wellness, and intellectual wellness. This paper reports a correlational study investigating the 
relationship between career wellness (independent variable), emotional wellness, and intellectual 
wellness (dependent variables). Participants were 1500 first-year South African university students. 
The university’s Research Ethics Committee, where data were collected, approved the study 
(Reference number: REC2019/11/003). Correlational analysis revealed significant positive 
associations between the variables. Regression analysis indicated that career wellness predicted 
emotional wellness and intellectual wellness. The results offer convincing evidence concerning the 
importance of career wellness among first-year university students.  

Keywords: Career wellness, emotional wellness, intellectual wellness. 

1 INTRODUCTION  
Freud argued that to work and live well are two crucial life functions [1]. Work links humans to social 
groups, which satisfies their basic need for human connectedness [2]. Additionally, the world of work 
creates the space where basic psychological needs, such as autonomy and mastery, can be 
actualized [3]. University students begin to formulate their conceptions of work during their academic 
studies. Furthermore, university studies prepare students for their future work roles [1]. Research 
indicates that the primary activities that students fulfill within a university context, such as class 
attendance, learning and study, and sitting for examinations, could be conceptualized as work 
activities [4]. Accordingly, accurate career choices, clarity on the selection and registration for a 
university degree, and agency to engage meaningfully with academic studies are significant predictors 
of later career success and general wellness [3]. Moreover, career wellness, which refers to 
satisfaction with one’s career choice and the perceived capacity to engage in skills development, is a 
crucial goal for university students if the aim is to attain a sense of general life wellness [1, 2, 3]. 

The life well-lived refers, in part, to a sense of emotional wellness [2]. The concept, emotional 
wellness, points to life satisfaction and the capacity to engage constructively with emotions in 
addressing life challenges [2, 3]. Humans require intellectual wellness, or the ability to engage one’s 
mind in mentally stimulating activities, to maintain a sense of emotional wellness [5].  

University students require support in developing career wellness, emotional wellness, and intellectual 
wellness [6]. Support can be provided to students using coaching initiatives or via wellness-related 
workshops [1, 2]. However, a first step in offering support would be to explore the relationship between 
career wellness, emotional wellness, and intellectual wellness. The former is essential, as there 
appears to be limited data available on the relationship between career wellness and emotional and 
intellectual wellness among first-year university students [6, 7].  

This article reports a study that investigated the following research question: What is the relationship 
between career wellness, emotional wellness, and intellectual wellness among South African 
university students? In the next section, the methodology that guided the study is discussed. Then, the 
results are discussed. The article is concluded by considering basic and applied implications.  
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2 METHODOLOGY 
A correlational and cross-sectional research design was adopted to investigate the relationship 
between Career Wellness (independent variable) and Emotional Wellness, and Intellectual Wellness 
(dependent variables) [8]. Participants were 1500 first-year South African university students who 
completed the Wellness Questionnaire for Higher Education (WQHE) [9].  

The WQHE is a 119 item empirical measure of wellness [10]. Participants respond to items (e.g., “My 
career is in line with my values”) using a five-point Likert scale (1 – Almost never, 5 – Almost always). 
The WQHE offers data on six domains of wellness, namely Physical Wellness, Career Wellness, 
Intellectual Wellness, Environmental Wellness, Social Wellness, Emotional Wellness, and Spiritual 
Wellness. Only data from the following scales were utilized in the study being reported on: Career 
Wellness, Intellectual Wellness, and Emotional Wellness. The WQHE presents with good to excellent 
psychometric properties [10].  

Participants completed the WQHE as part of a risk profiling assessment during their first year of 
academic studies [11]. The purpose of risk profiling is to identify potential problem areas proactively 
and refer students for relevant support services, such as career counselling [12]. The university where 
the data were collected provided ethical approval, and participants signed informed consent forms 
(Reference number: REC2019/11/003). 

The data analysis was conducted using SPSS version 25 [8]. Descriptive statistics were calculated for 
the independent variable and the dependent variables. Pearson product-moment correlations 
(Pearson’s r) and linear regression analyses were utilized in investigating the strength and direction of 
the relationships between career wellness and intellectual and emotional wellness [8]. 

3 RESULTS AND DISCUSSION 

3.1 Descriptive statistics 
Table 1 presents the descriptive and correlational statistics of the variables investigated in this study. 

Table 1. Descriptive statistics. 

 Mean SD 1 2 

Career wellness 80.56 11.15 1.00  

Emotional wellness 80.67 13.58 0.61** 1.00 

Intellectual wellness 70.69 14.10 0.59** 0.49** 
Note: *=p  <0.01 

The reported mean scores for Career Wellness and Intellectual Wellness are consistent with 
previously published data from South African samples [11]. However, the mean score for Intellectual 
Wellness (M = 70.69, SD = 14.10) is pointedly lower than the reported mean score reported among a 
sample of 1,726 south African university students (M = 75.92, SD = 12.08) [11]. This finding suggests 
that students in the current sample may find their study courses less stimulating and could be making 
less use of available resources to expand their knowledge and skills [6]. The correlations indicate the 
variables are strongly and significantly associated. Thus, students who report high Career Wellness 
are also likely to self-report higher scores on Intellectual Wellness and Emotional Wellness.  

3.2 Regression analyses 
The regression analyses are presented in Table 2.  
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Table 2. Regression Analyses. 

  Sums of 
squares 

Degrees of 
freedom 

Mean 
square F-value p-value 

Model 1. DV: 
Intellectual 
Wellness. IV: 
Career Wellness. 

Regression 
Residual 
Total 
R2 

Adjusted R2 

102712,60 
195109,65 
297822,25 

0,34 
0,34 

1,00 
1499 
1500 

102712,60 
130,16 

789,13 <0.01 

Model 2. DV: 
Emotional 
Wellness. IV: 
Career Wellness. 

Regression 
Residual 
Total 
R2 
Adjusted R2 

104575,72 
172348,86 
276924,58 

0,38 
0,38 

1,00 
1499 
1500 

 

104575,72 
114,98 

909,54 <0.01 

A simple linear regression was calculated to predict the dependent variables (Intellectual Wellness and 
Emotional Wellness) based on participants’ reported scores concerning career wellness (IV). A 
significant regression equation was found (F(1,1499) = 789.13, p < 0.01) between the measures of 
Career Wellness and Intellectual Wellness. Career Wellness predicted 34% (R2 = 0.34) of the variance 
in Intellectual Wellness. Furthermore, a significant regression equation emerged in predicting 
Emotional Wellness based on Career Wellness (F(1,1499) = 909.54, p < 0.01). The R2 value of 0.38 
indicates that Career Wellness accounts for 38% of the variance in Emotional Wellness.  

3.3 Discussion 
The results indicate that the construct, Career Wellness, is strongly associated with Intellectual 
Wellness and Emotional Wellness. Furthermore, Career Wellness is a significant predictor of 
intellectual curiosity (Intellectual Wellness) and positive emotional functioning (Emotional Wellness) 
among participants. These findings have specific implications for persons working in student advising 
capacities. First, students should be assisted to develop competence in making career choices. As 
indicated elsewhere, clarity regarding one’s career could positively affect positive functioning and 
promote interest in further career development [1, 3]. Second, persons working in student advising 
capacities could help students by conducting risk assessments regarding Career Wellness. If Career 
Wellness is identified as a risk area, students should be referred for career counselling services [11]. 
Third, universities should ensure that services are available for students to assist in making informed 
career choices.  

4 CONCLUSIONS 
This paper reported on a study that explored the relationship between Career Wellness, Intellectual 
Wellness and Emotional Wellness. The study offers convincing evidence for the importance of Career 
Wellness among university students. Career Wellness could serve as a protective buffer that promotes 
Intellectual Wellness and Emotional Wellness, thereby augmenting student success. 

The study was limited in some ways. First, the study was conducted at a single South African 
university. Thus, the generalisability of the findings is restricted. Second, a cross-sectional study 
design was adopted, which did not account for dynamic changes over time. Third, the study failed to 
consider the influence of Career Wellness on students’ academic performance. For most universities, 
academic success is a critical variable that should be considered, and the role of Career Wellness 
could prove to be a vital variable in the equation.  

Future research could focus on collecting data from more diverse samples. Additionally, researchers 
should investigate the influence of Career Wellness on students’ academic success. Finally, there is a 
need to develop and explore the efficacy and impact of Career Wellness-based support programmes 
among student populations.  

In light of the above, it is recommended that student support units emphasize the importance of 
offering career guidance and support programmes to students as an avenue to enhancing Career 
Wellness, Intellectual Wellness, and Emotional Wellness. Amongst other things, the value of wellness-
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related coaching initiatives should be prioritized. By supporting students in making accurate career 
decisions, they could be empowered to live and work well.   
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DEVELOPING STUDENTS’ SOCIOCULTURAL COMPETENCE 
THROUGH THE SOUTH URAL TOPONYMY IN TEACHING RUSSIAN 

AS A FOREIGN LANGUAGE 

M. Raevskaya, O. Bernat, M. Chernysheva 
South Ural State University (RUSSIAN FEDERATION) 

Abstract 
The development of sociocultural competence as a systemic aspect of communicative foreign 
language competence in teaching foreign languages plays a key role since students can be integrated 
into a foreign culture, traditions, and realia. One of the main components of sociocultural competence 
is country studies competence which presupposes students’ knowledge about the geographical 
position, history, demography, and economy of the target language country. 

Numerous geographic names are greatly needed for deep knowledge about the language and 
immersion into the target language culture. Тoponymy is a branch of onomastics. It studies geographic 
names and stimulates the interest in language learning. The main feature of the toponymic 
nominations is their stability and vitality, which make them the earliest preserved testimony penetrating 
into the depth of human history, language, and culture. The stability of toponymic nominations helps 
us in teaching Russian as a foreign language detect those language elements which have long 
disappeared from the modern vocabulary. Analyzing toponyms during Russian as a foreign language 
classes international students detect foreign language elements and observe peculiar phenomena in 
the field of historical lexicology, syntax, and phonetics. 

The article considers the ways of understanding a foreign language culture with the help of toponymic 
vocabulary while teaching Russian as а foreign language: the methods of introducing the toponymic 
vocabulary of the Southern Urals into the structure of a lesson; the functioning of the South Ural 
toponyms and reading skills building through toponymic texts. 

Keywords: toponymy, South Ural toponyms, Russian as a Foreign Language classes, sociocultural 
competence. 

1 INTRODUCTION 
In the 21st century, the problems of interaction between language and culture are most relevant in 
linguistics. Cultural linguistics deals with systemic studies of language, culture, and national 
characteristics of people. This science investigates the identity of the linguistic view of the world, 
including the national one, which covers toponymy as a scientific discipline analyzing the cultural 
factor in the language. 

Toponymy is a science of geographical names and their origin. This science considers different ways 
of naming geographic objects (toponymic types) and their origin. Toponyms (place-names) are the 
names of any geographical object: countries, cities, lakes, rivers. They reflect the whole history of the 
native land as a mirror, i.e., they [toponyms], performing an address-indicative function, play an 
essential orienting role in this huge interethnic space [1]. It is known that onomastic space is specific, 
i.e., each ethnic group has a certain set of lexical units to designate and highlight a geographical 
object [2].  

Toponymy is a unity of linguistics, cultural linguistics, geography, and history. The historical 
component will be certainly a necessary component of toponymy, though not within the framework of 
the history of states and peoples but in the system of the history of the language since no historical 
event can be directly detected in a language. Its traces can be only found indirectly in individual lexical 
units since language is an autonomous system, which is hardly subject to external influences, but 
which constantly changes according to certain laws. 

Toponyms occupy a special place in the study of a foreign language, participating in the development 
of the students’ sociocultural competence. Students are interested in the functioning of toponyms in a 
foreign language environment as it allows them to analyze the peculiar features of the interaction of 
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various cultural and linguistic systems and to preserve “something alien” through the means of “your 
own one”.  

The works of R.I. McDavid [3], J. Tent [4], A. Henshaw [5], O. Chesnokova et al. [6] deal with linguistic 
geography, regional toponymy, and the dialogue of cultures. 

2 THE FORMATION OF THE TOPONYMIC SYSTEM OF THE SOUTHERN 
URALS. TYPES OF TOPONYMS 

The Southern Urals represents the linguoculture of different ethnic groups in its toponymy forming the 
polycultural specifics of the toponymic environment; therefore, geographical names, i.e., toponyms, 
are of particular interest for students studying Russian as a foreign language (RFL). 

The toponymic system of the Southern Urals has been formed over millennia in complex geographical, 
historical, and linguistic conditions on the territory, which constantly turned out to be a place of contact, 
interpenetration, and coexistence of related and unrelated ethnic flows from the east, west, south, and 
north. Each migration wave left toponymic strata here and created its own toponymic layers [7].  

Consequently, the work with the toponymic material presupposes the knowledge that the complex and 
long-term process of settling the region affected the formation of the toponymic environment of the 
Southern Urals and caused the linguistic diversity of names and the change the way they sound in the 
course of time. 

Period 1 – pre-Turkic, 2nd century BC. Toponyms with elements of the Iranian language, Sanskrit, and 
Finno-Ugric languages. It is hard to decipher them. 

Period 2 – 1st century AD - the settlement of the territory by Turkic tribes, the appearance of toponyms 
of the Turkic group (Bashkir, Kazakh languages, rare inclusions of the Kipchak-Bulgar (Tatar) 
languages). This period left its mark in the terms ending with -su, -sug, -chay (meaning “river”), -gul (-
kul) (“lake”), -tash (“rock”), -tau, -tube (“mountain”). 

Period 3 – the Tatar-Mongol invasion (toponyms of the Mongolian language), the time of the formation 
of Islam, which became the dominant religion among the Ural Turks (Iranian and Arabic borrowings). 

Period 4 – 12-13 centuries, early 20th century – the settlement of the territory by Russian, Ukrainian 
settlers, the appearance of toponyms of the Slavonic group (Russian, Ukrainian) [8]. 

Modern toponymy of the Southern Urals is represented by different types of toponyms. The following 
types of toponyms are distinguished by the type of the designated object: 

• anthroponyms (geographical names, the origin of which is associated with a surname or name 
of a person); 

• astionyms (names of cities), 

• agoronyms (names of squares), 
• hydronyms (names of water bodies), 

• oronyms (names of mountains, mountain ranges, hills), 
• geonyms (names of avenues), 

• oeconyms (names of settlements), 
• urbanonyms (names of streets, individual buildings). 

A. Matveev [9], S. Pitina [10], and other authors studied toponyms of the Southern Urals at different 
times. 

3 EXAMPLES OF TASKS AT DIFFERENT STAGES OF WORKING WITH 
SOUTH URAL TOPONYMS AT THE LESSONS OF RFL 

The most expedient approach when working with toponymy for students studying RFL at universities 
of the Southern Urals is the phased use of different types of toponymic lexemes in colloquial speech 
when making lexical-grammatical and communicative tasks. 
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First of all, coming to study in an unknown city, a foreign student faces certain difficulties. It can be 
difficult for him/her to name the required address, to draw up a route using a map, to determine his/her 
location in the city. At the first stage, oral exercises should be supplemented with the names of the 
streets surrounding the university, trade facilities, and transport routes. This allows foreign students 
who came to the city to get their hand in the city and to adapt to new living conditions. It is advisable to 
use a city map, a scheme of transport routes. 

The next stage of the study should be acquaintance with the names of social and cultural objects of 
the city: theaters, museums, monuments (for example, памятник Курчатову/the monument to 
Kurchatov), «Орленок»/Orlyonok, памятник Цвиллингу/the monument to Tsvilling, etc.) with 
explanations of the role of the depicted people in the history of the country.  

The next stage is going beyond the toponymy of the city and studying the geographical objects of 
Chelyabinsk region and the Southern Urals: the name and location of lakes (Увильды/Uvildy, 
Кисегач/Kisegach, Зюраткуль/Zyuratkul), mountain ranges (Уральские горы/Ural Mountains), 
nature reserves (Таганай/Taganai, Зюраткуль/Zyuratkul) and rivers (Миасс/Miass, Урал/Ural, 
Ай/Ay).  

Besides, while studying the main geographical objects, it is necessary to simultaneously familiarize 
students with the products of the main factories in Chelyabinsk and the region. Foreign students will 
be also interested in special events, for example, the Chelyabinsk meteorite and the place of its fall. 

When studying toponyms, foreign students form an idea of the Southern Urals. Through the study of 
toponyms, students do not only enrich the vocabulary with toponyms but also learn to use them 
correctly in the speech. As T. Roschektayeva rightly notes, “when studying Russian as a foreign 
language, reading, writing, pronunciation, grammatical forms of toponyms are practiced at the initial 
stage” [11]. 

It is advisable to supplement the lesson with exercises related to the correct declension of nouns – 
names of cities, rivers, and lakes. We can offer foreign students to distribute the toponyms of the 
Southern Urals into 2 groups: declinable and indeclinable. The first group will include such 
geographical names as Варна/Varna, Николаевка/Nikolaevka, Васильевка/Vasilievka, 
Новоандреевка/Novoandreevka, Сатка/Satka, etc. The second group will include such toponyms as 
Аминево/Aminevo, Варламово/Varlamovo, Аносово/Anosovo, Першино/Pershino, 
Маслово/Maslovo, etc. 

RFL lessons develop skills in working with dictionaries and reference literature, including toponymic 
vocabulary, as well as skills in working with texts containing toponymy materials. When giving practical 
exercises, it is advisable to pay special attention to working with texts of different genres and 
complexity degrees, including the toponymic vocabulary of all levels [12]. 

One of the techniques of working at RFL lessons is the etymological analysis of toponyms (since the 
connection between the Russian language and history lies in etymology), i.e., the establishment of the 
origin of a toponym and its meaning. Foreign students are keenly interested in the appeal to legends 
related to the origin of a particular geographical name. In the course of the etymological analysis of 
toponyms, we can use local archival material (official documents stored in the Regional Archive), 
geographical maps, diagrams, reference books, and dictionaries. For example, the acquaintance with 
tachygraphic texts from the local archive, ancient documents of our region, allows foreign students to 
learn the history of the Urals of the 18-19th centuries. You can ask students to write out toponymic 
vocabulary from ancient texts, classify it according to the meaning, origin, and structure. Special 
attention should be paid to the variance of toponyms. Students mark the phonetic variants: 
Миаский/Miaskiy and Мияский/Miyaskiy, Челяба/Chelyaba and Чиляба/Chilyaba, Увелга/Uvelga 
and Увельга/Uvel’ga; morphological variants: Сатка/Satka (river) and Саткинский/Satkinsky 
(factory), Уфимская/Ufimskaya (provincial registry) and Уфимский/Ufa (uyezd (administrative-
territorial division). 

About one third of all toponyms in Chelyabinsk region are names derived from proper names. At an 
advanced stage of learning RFL, students can consider some types of toponyms in this group: 

• names of settlements formed from the names of the military, political, and state leaders who 
played an important role in the development of the Southern Urals (деревня 
Сбитнево/Sbitnevo village, станция Злоказово/Zlokazovo station, город Катав-Ивановск/ 
city of Katav-Ivanovsk);  
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• names of settlements formed from the names of the most famous Cossack atamans (деревня 
Шатрово/Shatrovo village);  

• names of toponyms formed from the names, surnames, and nicknames of the first settlers of the 
Southern Urals (деревни Слободчикова/Slobodchikov village, Сафоново/Safonovo village, 
станция Кайгородово/Kaigorodovo station, деревня Ужевка/Uzhevka village) [13].  

Foreign students are keenly interested in the numerous names of villages of the Southern Urals 
identical to the names of cities and villages in Germany, France, Italy, Poland, Turkey, Sweden, where 
Russian troops gained victories during the Patriotic War of 1812, the Russian-Swedish war of 1808 -
1809, during the Russian-Turkish wars. These are, for example, поселок Берлин/Berlin village 
(Troitsk district), село Лейпциг/Leiptsig (from German Leipzig) village (Varna district), село 
Фершанпенуаз/Fershanpenuaz (from French Fère-Champenoise) village (Nagaybak district) and 
село Париж/Parizh (from French Paris) village (Nagaybak district) named in honor of the battle of the 
allied Russian, Austrian, and Prussian troops with French troops near Paris on March 18, 1814 
[14,15]. 

We should select the most interesting and significant toponyms for the RFL lesson, which reflect the 
history of the Urals and the geographical position of the region.  

It will be effective to work with a text containing toponymic names. Students can be asked the 
following questions and offered the following tasks: 

1 О чем говорится в тексте?/What is the text about? 
2 Какие топонимы Южного Урала вы встретили в этом тексте?/What South Ural toponyms did 

you find in this text? 
3 Укажите район, где отмечен данный топоним/Indicate the region where the given toponym is 

marked. 
4 Представьте произносительную форму данного названия с обязательным указанием 

ударения/Give the pronunciation of this name with the obligatory indication of the stress. 
5 Расскажите о происхождении данного названия (когда оно появилось, почему и в связи с 

чем оно так названо)/Tell about the origin of this name (when it appeared, why and in 
connection with what it is named so). 

After students answer the questions, they can be offered the following tasks:  
1 Нарисуйте свою топонимическую карту Южного Урала, обозначив на ней известные вам 

географические наименования/Draw your toponymic map of the Southern Urals, indicating 
the geographical names you know. 

2 Составьте топонимический словарик, распределив географические наименования по 
следующим группам: антропонимы, агоронимы, гидронимы, оронимы, геонимы, ойконимы, 
урбанонимы/Make a toponymic dictionary, distributing geographic names into the following 
groups: anthroponyms, agoronyms, hydronyms, oronyms, geonyms, oeconyms, urbanonyms. 

4 CONCLUSIONS 
Regional toponyms are an inexhaustible source of linguistic and linguocultural information at an RFL 
lesson. This vocabulary layer conveys the natural and geographical position of objects, reflects the 
cultural and historical past of the region, and represents the linguistic view of the world of the local 
population. Therefore, tasks aimed at studying local toponyms will allow foreign students to better 
understand the national culture and history of the inhabitants of the Southern Urals. 
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SELF-REGULATION AND USE OF ADDICTIVE SUBSTANCES IN 
PUPILS IN LOWER SECONDARY EDUCATION  

Andrea Juhásová, Michaela Ščerbáková 
Constantin the Philosopher University in Nitra (SLOVAKIA) 

Abstract  
The study deals with topics related to the concepts of self-regulation, resiliency and substance use. Self-
regulation can be included in the self-regulatory qualities of a personality. These are aspects of 
personality through which a person directs, regulates, and manages his own experience and behaviour. 
Such management is aimed at meeting one´s own needs, intentions, and activity. Self-regulation of 
personality is realized through self-awareness, self-assessment, and conscience. 

The aim of the research was to identify the level of self-regulation related to substance use in pupils in 
lower secondary education. 

We tested, evaluated, and interpreted the level of self-regulation and substance use through the 
following research methods. Through the SRQ - Prosocial questionnaire in pedagogical practice [1], we 
recorded the level of self-regulation of pupils and used the Risk Behaviour Questionnaire [2] to 
determine the rate and method of substance use. 

The results of the work highlighted the importance of including targeted self-regulation training in the 
school environment. 

Keywords: Self-regulation, addictive substances, pupils, lower secondary education.  

1 INTRODUCTION 
The school environment and the adolescent period belongs to one of the riskiest periods in life. Research 
shows peer influence as well as problems connected with the internal values of the young. This work is 
targeted at self-regulation, models of self-regulation, the use of addictive substances in lower secondary 
education pupils and, lastly, the research aimed at self-regulation in the context of addictive substance 
use in lower secondary education pupils. It is really important that the young be satisfied with themselves 
and motivated, and really love themselves. In our work, we look at self-regulation and its relation to risk 
behaviour in adolescents. 

Self-regulation can be classed among self-regulative personality traits. These are the aspects of a 
personality with the help of which a person directs and regulates their own experience and behaviour. 
Such direction steers the way of the satisfaction of the individual´s needs, intentions and activities. The 
self-regulation of personality is carried out through self-awareness, self-knowledge, self-evaluation and 
conscience. The base of all the aforementioned traits is the current knowledge of mental life and the 
created image of the possibilities of one´s own personal realisation [3]. In our opinion, the current 
knowledge is also important because it develops and therefore changes our view of others, as well as, 
developing with age, it alters the self-image of every individual. Sometimes, the terms self-regulation 
and self-control are used interchangeably. Self-control is connected to self-regulation.    

Self-regulation is also related to the gradual transition from external control of behaviour to the 
internalisation of rules and standards. Self-control is understood as the control of behaviour based on 
internal sources. In a more specific delimitation of the term, self-control is understood as the ability od 
of an individual to supersede or suppress inaproppriate behavioural tendencies and desist from their 
realisation [4]. 

The self-regulation process also depends on adaptive behaviour. If self-regulation fails, we observe 
maladaptive behaviour possibly leading to behavioural changes, impulsive expression and habits. The 
submitted study researched exactly the associations in the habitual incline with self-regulation, 
impulsivity and compulsivity. The study noted that not only habits in the young, but also maladaptive 
habits and behaviours can disrupt the educational process and make it dysfunctional.  

Overmeyer et. al. [5] judged the susceptibility to habit formation and its connection to internal factors 
suspected of influencing addictive substances, like internal goal-mindedness and self-regulation. They 
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also regarded personality traits characterised by a loss of control over behaviour and impulsivity. We 
think that one example could be a loss of control over the use of addictive substances due to failure in 
school, in family or diverse forms of maladaptive behaviour. Low self-regulatory ability in childhood can 
predict health problems, addictive substance use, socioeconomic standing and the probability of criminal 
activity incidence at an older age. Based on the abovementioned opinions it can be said that a higher 
degree of self-regulation is connected to a better comfort as well as better mental health, the ability to 
maintain healthy social relationships and a good functioning in the home and school environments.  

2 METHODOLOGY 
In our work, we point toward the identification of the degree of self-regulation and its influence on the 
use of addictive substances in pupils in the same grade.  

The main goal of our research is to identify the degree of self-regulation in confrontation with the use of 
addictive substances in lower secondary education pupils.  

The partial goal was the comparison of boys and girls, their level of self-regulation and addictive 
substance use.  

2.1 Hypotheses 
H1: We suppose that pupils with a lower degree of self-regulation will incline more to the use of addictive 
substances than will pupils with a high degree of self-regulation.  

H2: We suppose that there is a relationship between self-regulation and the use of addictive substances.  

H3: We suppose that the degree of self-regulation will differ by gender.  

2.2 Research sample 
The research sample was composed of 170 pupils from grade 5 to 9 of primary school and pupils of an 
eight-year grammar school. Of the total, 89 were girls and 81 boys. The age range is from 10 to 15 years 
old. Of the total, the largest portion was made up of 12 years old respondents.  

2.3 Methods 
In relation to the issue at hand we used the SRQ-Prosocial [1] questionnaire in pedagogic practice and the 
Risk behaviour questionnaire [2].  
The SRQ-Prosocial questionnaire is tied to the school environment and offers answers concerning the 
character of motivation and regulation for the prosocial behaviour of a pupil in their natural environment 
among their peers. The construction of the questionnaire utilises a standard Likert scale, used normally to 
gauge the opinions and stances of people.  The questionnaire is divided into five parts marked 
alphabetically with the capitals A, B, C, D and E. In our research, we guided ourselves by the second 
evaluation option when transcribing the results into an Excel file, which is recommended in the handbook 
for work with the aforementioned questionnaire. In the questionnaire, the elements correspond to three 
sub-scales. External, internalized and identified self-regulation.  
The risk behaviour questionnaire contains 38 elements aimed at diverse kinds of risk behaviour. For us, 
the elements targeting addiction behaviour were important. This questionnaire, added to the first 
mentioned questionnaire, contains 8 elements. 
In our research, we used SPSS Statistics 20 for the descriptive statistics and the statistical verification of 
hypotheses. Tables and graphs were used to clarify the results. For the comparative analysis, the Student 
t-test for two independent choices was used. For the determination of the relation between the degree of 
self-regulation and the degree of addictive substance use, Pearson´s correlation coefficient was used. We 
rate the obtained results of the research via statistical significance from the viewpoint of probability.  

3 RESULTS 
The results published below concern the verification of the relationship between self-regulation and the 
use of addictive substances and the differences between girls and boys concerning self-regulation. We 
supposed that pupils with a lower degree of self-regulation would be more prone to addictive substance 
use than would pupils with a higher degree of self-regulation and that lower self-regulation will be 
exhibited by boys more than girls.  
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3.1 Comparison of addictive substance use in pupils with varying degree of 
self-regulation  

Based on the first hypothesis, we compared two groups - pupils with a lower self-regulation and pupils 
with a higher degree of self-regulation. In this case, we divided pupils into ones falling under the average 
threshold of self-regulation and the ones exhibiting above-average values in their degree of self-
regulation. In this way, we obtained 87 pupils having a lower degree of self-regulation and 83 pupils 
exhibiting a higher one. Thus, the respondents were divided almost precisely in half, securing statistical 
significance for both sample groups. The average value was approximately 3,00. We carried out a 
comparison of the two groups and investigated whether one reaches higher values than the other 
concerning the degree of addictive substance use.   

Table 1. Comparison of addictive substance use and pupils with varying degrees of self-regulation.  

Degree of addictive substance use N M SD t df P 

pupils with lower self-regulation 87 5,86 3,42 
1,810 168 0,072 

pupils with higher self-regulation 83 4,87 3,74 

Via statistical analysis, we were not successful in confirming the hypothesis stating that pupils with lower 
self-regulation would be more prone to addictive substance use than would pupils with a higher degree 
of self-regulation. (t = 1,810, p = 0,072). Therefore, pupils have an equal degree of addictive substance 
use and it does not depend on their degree of self-regulation.  

3.2 The relationship between the degree of self-regulation and the degree of 
addictive substance use 

For the second hypothesis and statistical analysis, we measured the relationship between the degree 
of self-regulation and the degree of addictive substance use. In investigating whether our hypothesis 
was right or not, we used Pearson´s correlation coefficient as well as the no less important p-value, 
which was used to determine the statistical significance of the relationship. 

Table 2. Correlation table with the degree of self-regulation and the degree of addictive substance use. 

Correlation table N r p 

Degree of self-regulation/Degree of addictive substance use 170 -0,152 0,048 

As can be seen in Table 2, there is a statistically significant relationship between the degree of self-
regulation and the degree of addictive substance use, albeit just about (p-value only very slightly under 
0,05), but it exists. Finally, it can be stated that the hypothesis is confirmed at the 5% significance level 
(r=-0,152, p=0,048), and therefore there is, between the degree of self-regulation and the degree of 
addictive substance use, a small (weak) negative correlation. With a lowering degree of self-regulation, 
the degree of addictive substance use increases weakly.   

3.3 Differences between girls and boys in degree of self-regulation 
For the third hypothesis, comparative analysis was used, as two groups were compared - girls and boys. 

Table 3. Statistical verification of the differences between girls and boys in the degree of self-regulation.  

Degree of self-regulation N M SD t df p 

boys 81 2,97 0,49 
-0,922 168 0,358 

Girls 89 3,03 0,42 

As was predicted, the p-value is high, and therefore the value cannot be confirmed. Between girls and 
boys, there is no difference in the degree of self-regulation. 
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4 CONCLUSIONS 
Theoretical knowledge and our findings from this research point out the current situation in the issue 
area of addictive substance use, as well as the importance of knowledge on the knowledge of self-
regulation.  

In our research we aimed to find the relationship between the degree of self-regulation and addictive 
substance use using correlation. In the second hypothesis, we supposed that there is a relationship 
between the degree of self-regulation and the use of addictive substances. We investigated whether 
there is a relationship based on the stated hypothesis. The hypothesis was confirmed. There is a 
negative correlation between the degree of self-regulation and addictive substance use. This means 
that with decreasing self-regulation, addictive substance use increases weakly. We think that if more 
respondents had participated in our research, we could have registered a stronger correlation. 

The result of our research can be supported by the research of Juhásová and Gatial [6], who focused 
on finding out whether there is a relationship between executive functions and risk behaviour in 
adolescents. We chose to mention this research because self-regulation and self-monitoring of one´s 
own behaviour can be classed among executive functions. In their research, a moderately strong 
relationship between risk behaviour and executive functions was confirmed. We therefore also identify 
with the results mentioned by the authors above. We think that when self-regulation is lower, self-control 
can weakly increase addictive substance use or other risk behaviour. Given that self-regulation also 
relates to motivation, self-determination and goals, a problem in these areas can cause problems 
wherefrom the pupils turn to something they think will help them. Family, peer and teacher relationships 
can influence pupils toward risk behaviour such as addictive substance use or incidence of other risk 
behaviour. 

Another area, dealt with via correlational analysis, was the difference between boys and girls. We had 
supposed that boys, rather than girls, will exhibit lower self-regulation. Our hypothesis was not confirmed 
based on our results. This means that there is no difference between girls and boys in the degree of 
self-regulation.  

For comparison, we chose the research of Čerešník [7] who focused on risk manifestations in 
adolescents. Among these is the use of addictive substances. His findings aimed at an inter-gender 
comparison pointed to a tendency in boys toward riskier behaviour than girls. The author identified 
several sub-scales, one of which was addictive behaviour.  

The concluding message of Nociar [8] warns of the issue of addictive substance use in adolescence in 
relation to so-called binge drinking. The author shows an increased use of alcohol in girls. We think that 
the use of addictive substances can be influenced diversely, be it in girls or boys, which is why it is 
difficult to find a difference.  We came to the conclusion that boys are not more endangered in the area 
of addictive substance use than girls.    

While diverse authors hold differing opinions on preference in the riskiness of addiction incidence from 
the viewpoint of inter-gender differences, we can generally speak of self-regulation as a significant factor 
in the prevention of risk behaviour in adolescents. Along this line, it is interesting to speak of the role of 
the teacher and their possibilities in influencing the development of self-regulation in pupils. 

The school environment creates and maintains integral networks of social relationships which markedly 
influences thinking and feelings and forms its own culture of habits and rituals. Simons-Morton et al. [9] 
state that the young who create a positive relationship to school have a lesser probability of incidence 
of problem behaviour such as violence, skipping class, vandalism and the use of addictive substances.   

The teacher is the main organiser and realiser of the educational process. For teachers to have the 
possibility of developing and supporting a positive and supportive climate in their class, it is necessary 
that they be able to prevent and effectively resolve problematic situations. Without minimising the 
negative impact of behaviour on the educational process itself, the climate and creative work of both 
teachers and pupils is threatened, in the case of incidence of addiction even impossible. If teachers want 
to effectively work with pupils, it is necessary to complexly develop their personality with emphasis on 
social competencies and the self-regulation of their behaviour.   
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Abstract

Currently, Chemistry is a fundamental subject for an Engineer, since materials with special characteristic
and properties can be built, those materials can be manufactured thanks to Chemistry. That makes
Chemistry a very important subject for engineers. Therefore, throughout this paper the importance of
Chemistry for an Engineer will be studied, with a special focus on Mechanical Engineers students.

The purpose is to try to improve the vision of Mechanical Engineering students on the usefulness of
Chemistry. An important aspect to get involved in student learning is the motivation. Thus, a teaching
proposal focused on this aspect has been designed and implemented, following the guidelines of
design-based research. The impact on the attitude and the usefulness of Chemistry for first-year
Mechanical Engineering students at the University of Malaga has been studied in this research.

As a professor of Chemistry at the Engineering Degrees, I have observed the little interest that the
learning of Chemistry arouses among students. The students come with a negative attitude, they have
no disposition to learn, they lose interest in the subject, they become unmotivated and finally they do not
pass.

In addition, Chemistry is considered highly complex by students, since it works with macroscopic scale
measurements, reasoning in terms of microscopic scale atoms and molecules, and a new language is
used through formulas and symbolisms.

The teaching of Chemistry should not be limited to the simple transmission of knowledge, laws,
formulas, and theories; To achieve meaningful learning, it is necessary to show its usefulness in daily
life, in the development of a country and a society. Learning will be significant when the student can
incorporate it into the structures of prior knowledge that they possess, acquiring significance for them. 

In this specific case, the research aims to contribute to the improvement of the teaching-learning
processes of Chemistry in the studies of the Degree in Mechanical Engineering. Specifically, to improve
the students' vision of the usefulness of Chemistry, through the design, implementation and evaluation of
a teaching proposal that emphasizes the relevance of Chemistry in different areas of personal, social
and professional life.

A huge number of activities were proposed to favour the students' vision towards the usefulness of
Chemistry. From the methodological point of view, the main novelty consisted in the promotion of
student participation, in such way, students themselves present to the class group their work on activities
of daily or professional life in which they applied the studied concepts of Chemistry. 

At the end of the semester, the impact of this new proposal on the students' vision of the usefulness of
Chemistry in each of the areas was evaluated, the attitude of Chemistry and the impact on the
relationship between both aspects was studied. 

Regarding the sample that participated in the research, three complete groups of students of the subject
participated in the academic year 2019/20, a total of 159 students, of which 130 attended, they
participated and worked assiduously in class.

To conclude, the results seem to indicate that the teaching proposal has had a positive influence on the
students' vision.

Keywords: Chemistry, Engineer, Motivation
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DEVELOPING KNOWLEDGE OF PROSPECTIVE PRIMARY 
TEACHERS ABOUT MATHEMATICS TEACHING BY THE USE OF A 

MULTIMEDIA CASE 

Luís Menezes, Ana Maria Costa  
Polytechnic of Viseu and CI&DETS (PORTUGAL) 

Abstract 
This study aims to understand the potential of a multimedia case in mathematics education for 
developing prospective teachers' knowledge of inquiry-based mathematics teaching and instructional 
communication that supports it. The multimedia case called "Cube with stickers" was developed in the 
P3M project - Professional Practices of Mathematics Teachers, by Hélia Oliveira, Ana Paula Canavarro 
and Luís Menezes. The multimedia case combines several artifacts, such as videos from a primary 
school mathematics classroom, audio recordings of interviews with the teacher, lesson plan, 
mathematical tasks, students’ responses, class verbal interactions and theoretical texts, to represent an 
inquiry-based mathematics teaching practice. The study took place in the context of a pre-service 
training course entitled "Mathematical Communication", which is located in the final year of an 
undergraduate course that qualifies students to enter a professional master's degree program for 
prospective primary school teachers. In this study, prospective teachers (N=15) participated, most of 
them female, aged between 20 and 23. Considering the intended objective, the study applied a 
qualitative methodology, and the data were obtained from the following sources: (i) students' answers 
to questions posed through the multimedia case: and (ii) written reflections (both were conducted in 
groups of 2/3 students). The results show that the multimedia case contributed to the growth of students' 
knowledge about inquiry-based mathematics teaching, the conceptualization of communication that 
supports it, and about the teacher's actions and communication styles. 

Keywords: Multimedia cases, Mathematics, Communication, Teachers' knowledge, Prospective School 
teachers.   

1 INTRODUCTIONN 
Teacher training seeks to provide future professionals with rich and meaningful learning experiences. 
One of these important experiences is the observation and analysis of teaching practices, whether in a 
real classroom environment or in one that does not take place on site. The need to allow prospective 
teachers to have access to good mathematics teaching practices has led some authors to advocate the 
use of video of mathematics classrooms as a complement to direct observation (Muñiz-Rodríguez et al., 
2018; Kang & Van Es, 2019). The use of this type of resource allows prospective teachers to view and 
review classes, to focus on some episodes or on some actors, favouring a close combination between 
theory and practice (Oliveira, Canavarro, & Menezes, 2021; Kang & Van Es, 2019; Star & Strickland, 
2008; Van Es & Sherin, 2008). Within the scope of the P3M project - Professional Practices of 
Mathematics Teachers, Canavarro, Oliveira and Menezes (2013, 2021) developed multimedia cases of 
lessons of inquiry-based mathematics teaching to be used in teacher training sessions. These cases 
combine different digital artifacts, such as videos from mathematics classes, audio recordings of 
interviews with teachers, lesson plans, mathematical tasks, student’s resolutions, class dialogs and 
theoretical texts, to represent an inquiry-based mathematics teaching. 

One of these four cases developed, called “Cubes with stickers”, was used within a “Mathematical 
communication” course (taking up 10 of the 30 hours allocated to the course), in a Teacher Training 
Undergraduate degree course (lasting 3 years), which entitles students to enrol in a professional 
master's degree course required for teaching, from kindergarten up to 6th year of schooling. The use of 
this multimedia case was planned to develop the didactic knowledge of prospective teachers, with a 
particular focus on knowledge about communication in the teaching and learning of Mathematics.  

Thus, the study aims to understand the impact of a multimedia case of inquiry-based mathematics 
teaching, on the didactic knowledge of prospective teachers with focus on the knowledge of instructional 
communication. The study intends, in addition, to verify if the prospective teachers recognize the value 
of the multimedia case for their development. 
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2 MULTIMEDIA CASES AND TEACHER TRAINING 
The use of mathematics classroom cases as a resource for teacher training has some tradition, 
occurring when direct observation of classes is not possible or as a complement to this observation 
(Muñiz-Rodríguez et al., 2018; Kang & Van Es, 2019; Star & Strickland, 2008; Van Es & Sherin, 2008). 
The use of these cases started to be written and then recorded on Video. In the P3M project, Oliveira, 
Canavarro and Menezes (2013, 2021) developed multimedia cases that combine several digital 
artifacts, identified in figure 1, to represent an inquiry-based mathematics teaching practice: 

 
Figure 1: Structure of multimedia cases (adapted from Oliveira, Canavarro and Menezes, 2014). 

Inquiry-based mathematics teaching is a very demanding practice for teachers, especially in initial 
training. This type of lesson is based on an intense activity on the part of students, which is originated 
from rich mathematical tasks involving mathematical concepts the teacher wants the students to learn.  

A lesson in an inquiry-based approach is usually structured in three or four phases. Stein et al. (2008) 
consider the “launch phase”, the “explore phase”, and the “discuss and summarize phase”. In the P3M 
project, we consider four phases: “launching the task for students”, “Supporting student’s autonomous 
work on the task”, “Orchestrating the discussion of the task’s resolutions; and “Systematizing 
mathematical learning” (Menezes, Oliveira, & Canavarrro, 2015; Oliveira, Canavarro, & Menezes, 
2021).  

The four multimedia cases built in the P3M Project were based on the observation and analysis of 
mathematics lessons from different levels of education (recorded on video, with two cameras, one fixed 
and the other one mobile), preceded and followed by interviews with teachers. The construction of the 
cases, which take the name of the mathematical tasks used in classes, was also supported by the 
existing knowledge about this type of teaching practices in Mathematics, namely with respect to the 
teacher's intentions and action in each of the phases of the lesson (Oliveira, Canavarro, & Menezes, 
2021). In figure 2, we present the task “Cubes with stickers” used in a primary school class (grade 4). 
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Figure 2: The task “Cubes with stickers” (Oliveira, Canavarro & Menezes, 2014). 

In figure 3 we present the interface of the multimedia case “Cubes with stickers”. In the horizontal menu, 
the user finds the following sections: (i) Introduction to the multimedia case; (ii) The mathematical task; 
(iii) The class; (iv) Reflection after class; and (v) Practice. In the vertical menu, the user finds the four 
phases of the class and, in each of them, we have: (i) the teacher's planning; (ii) the development of the 
lesson (with videos, transcripts of dialogues and students’ (re)solutions of the task); and (iii) Synthesizing 
(text of a theoretical nature). The theoretical text systematizes fundamental aspects related to the 
teacher's knowledge for each phase, namely those linked to instructional communication: 

 
Figure 3: Multimedia case “Cubes with stickers” (Oliveira, Canavarro & Menezes, 2013, 2014).  
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Each multimedia case offers to the user a tour of exploration, with questions and tasks about it, to be 
solved and discussed. However, it is possible to follow other itineraries, as happened in this study in which 
it was intended to develop the didactic knowledge of future primary school teachers, paying particular 
attention to the communication that takes place in an inquiry-based mathematics teaching class. 

3 METHODOLOGY 
Due to the objectives of the study and the nature of the data, we opted for a qualitative methodology. In 
the study, 15 prospective teachers participated, most of them female, aged between 20 and 23. 

A multimedia case, called “Cubes with stickers”, as part of a “Mathematical communication” course 
(lasting 10 hours, divided into 5 sessions each one lasting for 2 hours), in a Teacher Training 
Undergraduate Degree Course (lasting 3 years), which entitles students to enrol in a professional 
master's degree required for teaching, from kindergarten up to 6th year of schooling.  

The data collection resulted from: (i) students' answers to questions posed in the multimedia case, and 
(ii) written reflections (both were carried out in groups of 2/3 students).  

Data analysis is based on content analysis, focusing on: (i) Impact of the multimedia case on didactic 
knowledge related to instructional communication; and (ii) Recognition of the instructive value of the 
multimedia case. 

4 RESULTS 

4.1 Analysing the math class through the multimedia case 
The prospective teachers identify, in phase 1, introducing the mathematical task, the teacher's purposes: 
to present, to the students, the task and to identify some aspects that may represent difficulties for them. 
In this respect, Group 7 highlighting the role of focusing and inquiry questions to support the introduction 
of the task: 

Firstly, when introducing the task, the teacher starts the lesson with the presentation of the task, 
discussing several points it involves. The teacher starts by asking questions that aim to develop 
students' understanding and mathematical knowledge, through preparing questions (in which the 
teacher focuses the students' attention on one aspect she chooses) and inquiry questions (the teacher 
invites students to express their understanding, with the purpose of understanding the way students 
organize their thinking). (G 7) 

Analysing teacher's actions in phase 2  ̶  Supporting student’s autonomous work  ̶ , prospective teachers 
emphasize the idea of communicating to understand students, not for validating answers, and also the 
use of several types of questions. Prospective teachers also point out the importance of students making 
clear records of their line of reasoning, to facilitate the collective discussion of task resolutions. The next 
phase of the lesson: 

In this episode, we found that the teacher approached a group of students to understand their line of 
reasoning. In addition, she asked them to make clear records for use in the collective discussion. We 
verified that the teacher, at no time, mentions if the answer is correct or wrong, she just questions the 
students, to understand, using inquiry questions and focusing. (G5) 

Then, in the collective discussion phase, prospective teachers underline the teacher’s invitation for 
students to present and argue in favour of their ideas, emphasizing that they can agree or disagree, as 
long as they explain and justify. Prospective teachers also identify the discussion pattern of interaction 
at this stage of the lesson: 

For the collective discussion, the teacher chooses three different (re)solutions, from among different 
groups of students, questioning all students regarding the similarities and differences of these 
resolutions. Then, the teacher leads students to draw their own conclusions. In this task, the teacher 
challenges students to reflect on the results, without presenting her opinion. (...) During the discussion, 
the teacher gave several students the opportunity to explain / justify their ideas in relation to the 
resolutions and allowed all other students to agree / disagree with the idea that was being presented. In 
this way, students share, with each other, the knowledge acquired in this task. The class follows the 
interaction pattern of discussion. (G 2)  
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Prospective teachers consider this type of lesson of inquiry-based mathematics teaching as an adequate 
way for students to share knowledge, which will be systematized by the teacher, after a task or a set of 
tasks that involve the same mathematical content 

4.2 Prospective teachers' view of the multimedia case 
The prospective teachers were invited to reflect on the usefulness of the multimedia case for the 
development of their didactic knowledge, in particular, with regard to communication in the teaching and 
learning of Mathematics. The recognition of the importance of this multimedia resource was unanimous: 
“With the multimedia case of the P3M project, which was of great value to us, we were able to deepen 
the theme and we have access to more examples to understand the importance of good communication 
in mathematics classroom” (G3); “The present work, with the multimedia case, allowed us to become 
familiar with different communication practices in the classroom context, namely how the teacher acts 
and the importance of his actions.” (G1). 

The participants highlight some aspects related to the knowledge of communication in the Mathematics 
class, pointing out the concept of communication as a social interaction, which the teaching and learning 
of Mathematics rests upon: 

The analysis of the multimedia case allowed us to study and better understand the theme of 
communication practices in a mathematics classroom. (…) We reflect on the practices we intend to 
foster as prospective teachers, who must meet the demands of communication as social interaction, 
through an inquiry-based mathematics teaching approach (…) opting for the communication styles 
appropriate to these practices, which, in our view, should be the styles of reflective communication and 
following a pattern of discussion. (G1) 

The prospective teachers recognize that multimedia case has placed them with a challenging practice, 
which generates patterns of interaction that are different from the usual ones. This class is based on the 
discussion, in which the validation of ideas is not exclusive to the teacher, but the group altogether is 
accountable for them. 

Throughout the lesson stages, with the task “Cubes with stickers,” we saw that teachers followed, above 
all, the pattern of discussion and also the pattern of focusing. In exploratory classes, like the one we 
analyzed, the teacher makes use of the discussion pattern because she tries to provoke a collective 
validation, making the students interact with each other and validate their ideas, based on their 
resolutions. Thus, they present their resolution strategy, justify it and (…) finally take part in a debate of 
ideas that will be crucial for the learning of each student. (G3) 

 In order to develop mathematical knowledge, the teacher must interact through various communicative 
dynamics, bringing the student closer to the teacher and the other colleagues. An example of this is the 
collective discussions that are relevant not only in learning how to debate ideas but also in solving 
problems and learning mathematics. (G2) 

Some prospective teachers underline, in the multimedia case, the possibility of seeing different types of 
questions that teachers use to boost communication, especially the challenging questions that lead 
students to think, to discover and to discuss. The multimedia case also seems to have contributed to 
build the idea of learning mathematics with meaning: 

The questions have specific didactic purposes in the teacher discourse. (...) It is important that a teacher 
promotes discussion, launches challenges, questions and, above all, allows students to think and 
explain what their line of reasoning. It is necessary for the teacher to give them opportunities to find out 
things by themselves and draw their own conclusions. It is in this way that learning becomes more 
significant, as it happened in this multimedia case. 

In general, prospective teachers show that they appreciated the use of the multimedia case, being able 
to highlight an important set of didactic knowledge that are related to the teaching and learning of 
Mathematics in a challenging class for students. 

5 CONCLUSIONS 
The study aims to understand the impact of a multimedia case on the didactic knowledge of prospective 
teachers and also to verify if they recognize the value of the multimedia case for their development. 

The work done with the multimedia case "Cubes with stickers", especially the analysis of videos, 
transcriptions of dialogues and students' resolutions, were important for the development of the didactic 
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knowledge of the prospective teachers regarding communication in the teaching and learning of 
Mathematics. This result is in line with the meta-analysis carried out by Oliveira, Canavarro and 
Menezes (2021), 

Participants identify the teacher's communication style, the types of questions asked by the teacher and 
the intended objectives. They also identify other communicative actions developed by the teacher during 
class time, in order to make the students' learning meaningful. It should also be noted that participants 
signal the teacher's actions to get students to present and discuss their ideas, avoiding prior validation 
of responses. Prospective teachers identified patterns of interaction that the class was displaying. 

Lastly, prospective teachers recognize that the multimedia case was important for the development of 
their didactic knowledge related to communication in the teaching and learning of Mathematics. 
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GRAPHIC HUMOUR FOR THE LEARNING OF MATHEMATICS

L. Menezes

Polytechnic of Viseu (PORTUGAL)

Abstract

Graphic humour was used as the basis for designing challenging mathematics tasks for students from
the end of elementary school (grades 4-6) through higher education (grades 12+). These tasks,
developed in the HUMAT - Humour in Mathematics Teaching project, invite students to write
mathematically combining their native language with mathematical language. In this paper we show how
students from different educational levels have the opportunity to develop their mathematical writing by
using discursive writing and, in this way, thinking mathematically and solving mathematical problems.
The humour-based tasks we present in the paper, and have tested with students from these levels, are
evidence that they are well placed to be regularly used in mathematics lessons, developing
mathematical knowledge while fostering transversal mathematical skills such as reasoning,
communication and problem solving.

Keywords: Mathematics, Learning, Graphic humour, Communication, Mathematical writing.
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QUALITY INDICATORS FOR ONLINE TEACHER TRAININGS: WHICH 
ARE THE ESSENTIAL AND MOST CHALLENGING FACTORS?  

Konstantina Paraskevopoulou, Nadine Schaarschmidt, Lydia Drewanz 
Technical University Dresden (GERMANY) 

Abstract 
This paper is devoted to the question of the essential quality factors for online teacher trainings.  Based 
on the outcomes from the literature review and the conducted qualitative research, essential factors as 
well as the most challenging quality factors will be presented.  

It will be explained, which theoretical model for the development of e-learning opportunities in the 
educational sector can be used. Furthermore, the following contradictions that emerged from the results 
will be discussed: “Should online media-didactic teacher trainings convey subject-specific or universal 
digital competencies?” and “Should tool trainings be embedded in the training program and can they 
promote universal media-didactic competencies?” 

In this context, the requests of the teachers are compared with pedagogically appropriate methods and 
concepts for online teacher trainings. It will be demonstrated whether or not these results match with 
those from the literature review and if they can be applied in real life scenarios. 

Keywords: media-based training, media-didactic quality indicators, digital media, challenging training 
factors, online teacher training. 

1 INTRODUCTION 
The technological information and communication opportunities have led to a media-driven 
transformation process, which affects both social and economic areas and furthermore fields of 
education. Teachers are dealing with new learning tasks and objectives that require new knowledge and 
skills. The use of digital media in schools has led to the development of a new teaching and learning 
culture with the aim of improving the basic quality of the school and the lesson itself. Training teachers 
– as an element of personnel development in the context of a successful school development [1] - can 
improve the teaching and learning performance of a school. Therefore, new approaches for teacher 
training and continuing education are needed. Media education of students can only be promoted if 
teachers themselves receive media education, which includes digitization-related competencies. 

In the last years, many efforts have been made to expand the technical infrastructure in schools in 
Germany and therefore to support the digital transformation in education. However, this is not enough. 
Teachers need further support and guidance with focus on improving their media-didactic competencies. 
In the project "Teaching with Digital Media in Saxony - UndiMeS", teachers are going to train and 
develop such competencies by attending an online training program. 

Those trainings need to be very well structured to secure a good quality of learning transfer (skills and 
attitudes), training effectivity and participants’ satisfaction [2].  

An evaluation can be used to demonstrate a clear and reliable alignment between the effectiveness of 
training and the strategic goals [2]. There are different aspects, which need to be taken into account, 
when talking about evaluating overall training performance. Questions like “was the content right, 
understandable and relevant enough to training’s subject?”, “will participants apply the new knowledge 
on their job?”, “were the participants satisfied with the trainers and the training?”, address the need to 
examine if the training was successful and if there is space for further improvements and changes.  

2 METHODOLOGY 
The holistic data collection about the quality indicators for online teacher trainings has been proceeded 
in two ways: firstly, by conducting a literature analysis and secondly through a qualitative research in 
two phases. The latter aimed to identify the individual opinions or suggestions of experts in the fields of 
Teacher Training and Qualification and compare the results to those from the literature review. Figure 1 
shows the qualitative phase consisted of a virtual group interview with experts from different educational 
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institutions in Germany, as well as a second group discussion with teachers from different school types 
from the federal state of Saxony in Germany. The main research question was “Which media-based 
quality indicators of media-based teacher training have an impact on the successful use of digital media 
in teaching in Saxon schools? “.  

 
Figure 1. Research design and methodology, by Authors 

The literature review focused on digital media in education, media-didactic competencies of teachers 
and evaluation of competencies frameworks and media-didactic quality characteristics of training 
programs. In addition to a literature review on existing general studies, addressing media-didactic quality 
characteristics of training programs, a primary qualitative research has been conducted with the aim to 
determine the main media-didactic quality characteristics of media-supported training programs. 

An interview in the form of a virtual group discussion round with experts has been the main research 
strategy to retrieve data, which would answer the main research question. Furthermore, a secondary 
qualitative data collection in the form of a short discussion round during a virtual project meeting took 
place in order to provide additional information, needed to specify the findings. The target group of the 
qualitative research were six experts in the fields of media-supported training programs of teachers.  
They all have previous experience in research projects and initiatives, which support this form of further 
qualification and are currently working in educational institutions in the region Saxony, in Germany. 
Regarding the secondary qualitative research, teachers from different schools in Saxony as well as 
researchers and stakeholders from the educational sector in this region contributed to the findings by 
volunteering in a discussion round and sharing their opinion and thoughts on this topic, during UndiMeS’ 
milestone project meeting. 

The whole research process was oriented on the PINBE Model by Wuttke, Wolf and Mindnich  (Planning 
and analysis of the framework conditions- Implementation of the course- Use- Assessment- Effects) [3]. 
The PINBE Model is an evaluation model, which is suitable for conceptually designing media-supported 
training programs that take place in blended-learning scenarios or virtual environments. By applying this 
model, various factors, which play a role before and during the learning process, can be evaluated, 
using specific evaluation instruments. In the project referred to, the PINBE Model was used to determine 
the media-didactic quality characteristics of media-supported training programs in the region Saxony, in 
Germany. In comparison with other evaluation models, PINBE is designed to evaluate specifically 
internet-based trainings and it is structured in such a way, that it covers all the important aspects, 
mentioned in other established evaluation models (e.g. “The four levels of evaluation” [4]). 

The PINBE Model has five main levels of evaluation: a) planning and analysis of the framework 
conditions, b) implementation of the training course, c) usage, d) evaluation, and e) effects [3]. Thus, 
the main outcomes of both qualitative researches have been divided in three categories, which describe 
the main topics that should be considered, before creating a training program for teachers. These three 
categories are: 

a) Content:  
The category “content” refers to the competencies that the media-supported training should 
address. 

b) Conception:  
The category “conception” refers to the methodical procedure and the methods, which should be 
considered when developing the training program, such as the integration of group work, self-
study, lectures, synchronous/asynchronous collaborative work, etc. 
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c) Conditions:  
The category “conditions” refers to the requirements and the parameters, which should be taken 
into account before developing the training program, such as the duration of the training program, 
the format (online or blended learning), the certification, the attitudes of the participants towards 
digital media, etc. 

3 RESULTS 
Based on PINBE evaluation model, the media-didactic quality characteristics derived from the literature 
review and the conducted research have been determined and categorized accordingly. The table below 
shows the overall comparison of the quality indicators for media-supported training programs: 

 
Figure 2. Quality indicators for media-supported trainings-outcome comparison, by Authors 

The main research category “content” includes the indicators regarding content quality and media-
didactic quality. The content quality indicators refer to those related to the content of the training program 
and have an impact on the development of competencies and gaining new knowledge. The media-
didactic indicators refer to the features closely related to media, which influence the learning process. 
The indicators regarding the conditions, refer to the general framework of the training program which 

Category Data Result Group 
Interview

Milestone 
Project Meeting

mentioned in 
literature

Consideration of previous knowledge gained during the studies X yes
Address subject-specific and school-specific skill level X yes
Promotion of competencies in the areas of media production, problem 
solving, analyzing and reflecting X X yes

Integration of tool applications in digital concepts - Embedding of tool 
training in didactic scenarios X yes

Development of didactic scenarios in/for all subjects that can be supported 
with digital tools – (workshop) X yes

Conveying didactic approaches with the focus on understanding of the role 
as a teacher X X yes

Linking media education in the teaching methodology/ relation to teaching 
methodology X X yes

Technical applications to address specific topics/problems X yes
Must impart interdisciplinary and address universal skills X yes
The concept must be transferable to other subjects X yes
Integrate examples of digital teaching scenarios in all subjects X yes
Considering the motivation and wishes of the teachers X yes
Clarify the added value of sensible use of media in teaching: yes
Offer tool training for teachers X yes
Increased willingness to use digital media due to COVID-19 X not mentioned
Allow trying and practicing on new things X X yes
No consideration of technical infrastructure in schools X not mentioned
Consideration of the school-specific and technical requirements of the 
participating school X yes

Technical equipment as well as a good network connection and service 
equipment at schools should be available X yes

Opportunity for collaborative learning (with and from each other) X yes
Opportunity to exchange ideas like in face-to-face event X yes
Combination of presence and online format with a tendency to prefer the 
presence mode X X not mentioned

The virtual space as a field of practice for developing media-related skills X yes
Possibility of peer training/ internal school peer to peer training X X yes
No age restrictions X not mentioned
Functionable technology from practitioners’ side X yes
The participants should use standardized device models X yes
BYOD (Bring Your Own Device) approach is not required for students X not mentioned
Recognition of the training X yes
Short duration of the training X yes
Close cooperation with the cooperation partners (ministry, school 
management, etc.). X yes

Contacting the cooperation partners X yes
Adaptation of the training to the needs of the participants. X yes
Alignment of the learning goals and the entire concept with the project 
partners X X not mentioned

Development of a concept interdisciplinary and transferable to other 
subjects X yes

Select method and develop learning format X not mentioned
Format of the examination X not mentioned
Offer of a contact person for technical support and media didactic questions X yes
External Feedback-Peer observation X yes

Conditions

media-didactic 
quality

Content quality

Concept and 
Implementation
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has to be set and organized and ensured during the whole duration of the training program and belong 
to the main research category “conditions”. Finally, the indicators regarding the concept and the training 
implementation, refer to those features about the concept organization, structure and final 
implementation and describe the main research category “conception”. 

The literature review provided important data regarding the use of digital media in education in Germany. 
Teachers in Germany seem to be confused when it comes to digital media and how it can be used for 
teaching and learning aims. Even though they would agree that it can increase learning effectiveness 
and therefore has much potential for them and their students, it seems that their usage is limited to 
specific tasks and purposes. Teachers are not familiar with implementing digital media into their lessons 
and their didactic methods. Digital media is used as a mean of communication and material preparation, 
but it still has not been widely used as didactic means. In comparison with other European countries, 
Germany, and especially the region Saxony are far behind and there is a need for further measures and 
actions to be taken. However, teachers acknowledge that their role is changing since technology is 
integrated in education and is being increasingly used in many fields and areas. 

Furthermore, there are two factors that affect the implementation of digital media in school lessons. The 
first one is the technical infrastructure of the schools. However, even if an sufficient infrastructure would 
be available and provided in all schools, it does not ensure that teachers will start using digital media in 
their lessons more often. Therefore, this factor could be described as an explanation rather than the real 
reason for this issue. The main reason are the insufficient digital competencies of school teachers.  Even 
though they have attended many trainings during the last years, it has been shown that only few of those 
could address the development of interdisciplinary media-related skills [5]. Therefore, teachers should 
attend specific training programs promoting and ensuring the development of digital skills, applicable in 
various subject-related scenarios and didactic concepts. In media-supported trainings teachers have 
the opportunity to develop their digital competencies by using digital tools which can be implemented in 
didactic concepts. For a better understanding of the term “digital competencies in education”, the 
DigCompEdu framework [6] describes very well the digital competencies teachers need to have and the 
categories they belong to. 

According to the answer of an experienced researcher in the field of digital education, “[…] the digital 
platform is also a field of practice” or in other words: media-supported trainings can been characterized 
as the best learning environment to practice digital skills and to support the collaborative learning.  

A good content quality, in terms of well-designed and subject-related content, can increase teachers’ 
motivation and lead to successful learning. For this, addressing the needs of the participants and 
promoting peer-to-peer feedback, a good system support, such as a contact person or a help desk for 
technical issues as well as the secured system functionality and accessibility is important. Therefore, 
there are four aspects that must be taken into account: the content quality, the media-didactic-quality, 
the training conditions (included the technical quality and infrastructure) and the concept design and 
structure of the media-supported training program. To ensure the effectiveness of all these points, an 
evaluation model has been chosen as a mechanism to monitor and evaluate the whole training process. 
The PINBE Evaluation Model covers all these topics, while it includes useful action items and 
instruments that are specialized for training evaluation. However, there are some crucial aspects, which 
need to be considered, since they are the main factors during the development of a training program for 
teachers. 

3.1 Essential quality factors for online teacher trainings 

3.1.1 Teachers’ attitudes and acceptance towards digital media 
Teachers’ opinion and attitude towards digital media depends on various factors influencing them, 
because they affect their work and daily routine. Based on the experiences that teachers have made in 
the past, their attitude towards digital media is formed.  

Therefore, it is important for them to get involved in new situations, potentially leading to a 
reconsideration of their attitudes towards digital media. This way, they are given the opportunity to try 
and accept new methods and approaches. This can happen through the participation in innovative 
trainings, which successfully address their needs and give them the opportunity to gather positive 
experiences. 
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3.1.2 Quality of the school’s technical infrastructure 
In online and media-supported trainings, good quality of technology and technical support must be 
ensured. Since the media-based training for teachers aims to affect the way that teachers use and 
implement digital media in their lessons, the technical infrastructure in the schools must be taken into 
consideration, because it will for sure affect the transfer of the training contents. It is not purposeful to 
offer trainings which are impossible to implement in real-life scenarios. Moreover, a technical support 
should be available during and after the training period, so participants feel secure by receiving regular 
feedback and guidance and can therefore focus on learning and improving. In general, a media-based 
training should be user-friendly and should not be depended on specific devices or software that is 
difficult to access or use. 

Therefore, a further investigation on the available school infrastructure as well as the adjustment of the 
training to those parameters, needs to be made in order to make the decision, which tools, media and 
software will be implemented in the content of the training. It should also be examined, in which extend 
and cases a tool-training would be necessary to be integrated in the digital concept. 

3.1.3 Collaborative learning approach 
According to the findings of the group interview with the experts, communication, feedback and self-
managed learning require the establishment of a collaborative environment within the media-based 
training. That way, the participants will have the opportunity to get involved in discussion rounds, 
exchange ideas and concerns with other teachers, share feedback and feel “present” as if they would 
have been in a face-to-face training program. For this reason, further research on online communities 
and how they can be developed and supported within a media-based training should be made. 

3.2 Critical quality factors for online teacher trainings 

3.2.1 Subject-relevance and content quality 
The biggest mistake that is made in massive training programs is that they are not designed to meet the 
participants’ needs but rather they try to cover a subject in general framework, so as to give a general 
understanding and knowledge. Teachers that took part in the group discussion are not interested in 
spending more time on such kind of trainings, since they have attended many of them in the past years 
and still feel that they are on their own when it comes to problems and issues concerning their daily 
work.  

Based on the outcomes from both qualitative studies, it was pointed out that teachers need further 
support and guidance on how to develop their digital competencies in specific didactic scenarios and in 
interdisciplinary concepts. In other words, it is not a matter of how to use digital media. Rather, it is a 
matter of transferring those universal digital competencies into a concept, which supports the effective 
implementation in teaching and learning methods. 

3.2.2 Integration of tool applications in digital concepts and embedding of tool training in 
didactic scenarios 

During the group interview, the experts claimed that many teachers ask them “how can I use this tool in 
my specific subject”, but they believe that tool trainings can be beneficial only in specific learning 
scenarios. At the same time, teachers claimed that tool training is indeed important for them. They want 
to know how to use or integrate the tools in each school subject.  

The solution to this contradiction between the opinions of experts and teachers in the qualitative studies 
is, that it is important to integrate the tool application in various digital teaching concepts during the 
training, so the teachers learns how to use them afterwards in real-life teaching scenarios at school. For 
this purpose, it is recommended to choose appropriate method(s) and to develop a learning format in 
teacher trainings in which technology is embedded in didactic concepts, through interactive and modern 
tools, applications, media, etc. 

4 CONCLUSIONS 
Taking into account the final outcomes of the qualitative research specifically conducted for the needs 
of UndiMeS project, it can be concluded that several factors are critical for the development of media-
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supported trainings. Based on the aim of the training, these factors could become a challenge in different 
phases during the development of the training program.  

Technological factors like a high quality of technical infrastructure and technical accessibility, become 
integrant parts of the media-supported training program. In alignment with a good content and media-
didactic quality, the training program could be very beneficial for the participants.  

To address the questions raised at the beginning of this paper, teachers have already become familiar 
with digital media, either due to a frequent private use or due to the needs for their daily work. This gives 
them the advantage of having already developed universal digital competencies during the past years, 
which can now be used as a base for developing interdisciplinary media-didactic competencies. 

Nowadays, teachers wish to integrate digital media in a modern and valuable way in their lessons, but 
they still need support and guidance as this means a major change in their teaching practice. Starting 
with focusing on developing universal digital competencies, online media-didactic teacher trainings can 
become the best environment to experiment with new tools and apps and let the teachers become more 
confident in using those. In addition, tool trainings should be embedded in the training program with the 
aim to promote universal media-didactic competencies, which are applicable in different subjects and 
cases in school education. Thus, the training could reflect on pedagogically appropriate methods and 
concepts of real-life scenarios and set the base for a useful implementation of digital media in teaching. 

Therefore, it is important for improving the digital skills of teachers the content of a media-supported 
training program is interdisciplinary but also subject-related in many areas at the same time. 
Practitioners should create content, which meet these requirements to fulfil the participants’ 
expectations. Furthermore, it is essential to adapt the format and the content of the training to the real 
needs of the participants, in order for them to recognize the benefit of attending a training that enhances 
their digital competencies.  
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Abstract  
This paper presents the results related to the attitudes of innovation and creativity in engineering 
students. For this, the Self-Diagnosis of Entrepreneurial Attitudes questionnaire developed by the 
Ministry of Industry, Commerce and Tourism of Spain has been used to inquire about the creativity and 
innovation skills of engineering students at the University of Jaén. This activity has been carried out 
within the Project for the Promotion of Entrepreneurial Culture "Entrepreneurship strategies to promote 
the entrepreneurial attitude of engineering students" and the results have allowed detecting the 
deficiencies in terms of attitudes that students have and thus suitable activities can be planned and 
developed to reinforce these attitudes. 

1 INTRODUCTION  
Entrepreneurship is a transversal competence in Engineering Degrees that contributes not only to the 
creation of new companies, but also to the employability of young people [1]. Engineering students 
usually have concerns associated with innovation and product development and therefore closely 
related to entrepreneurship. However, it is necessary to guide and motivate them to acquire this 
competence and help them to identify business opportunities in their professional field [2]. 
Strengthening the entrepreneurial spirit is essential in order to motivate the development of new 
companies oriented towards a culture that fosters innovation and creativity in the future. The European 
Commission (2008) [3] points out in its report on “Entrepreneurship in higher education, especially within 
non-business studies” that in Europe it is necessary to promote a greater entrepreneurial spirit among 
young people, support the creation of new innovative companies and strengthen a culture that is closer 
to entrepreneurship and SME growth. 

Universities, aware of the shortcomings that exist in the field of entrepreneurship, have been 
implementing initiatives for students to acquire comprehensive and quality training, focused on learning 
and acquisition of transversal and complementary skills in employability, in addition to those acquired in 
the degrees, in order to stimulate their entrepreneurial capacity. There are different awareness, 
dissemination and training programs on entrepreneurship in all areas of knowledge in order to retain 
talent. These programs also provide resources to potential entrepreneurs to convert business ideas into 
business realities, giving comprehensive support through advice, spaces, financial aid and monitoring 
of students. Today's universities also face the challenge of being more entrepreneurial through a more 
active participation in solving social problems. They should not be a mere passive spectator of change 
but rather be the main actor of this change, contributing through the generation of innovative ideas that 
promote economic and social development. [4]. 

The factors that influence entrepreneurship are many and they consist of a combination of personal factors, 
attributes, experience, disposition, perceptions, etc. Generally, it is considered that entrepreneurial 
intentions are determined by the individual's attitude towards entrepreneurship, by motivation, personal 
characteristics, as well as by external factors (social norms, financial, economic or legal factors) [5, 6]. 
Among the entrepreneurial attitudes, creativity and innovation are currently most valued and both have 
traditionally been related to entrepreneurship [7-9]. Creativity is the ability to create new ideas based on 
specific products or services. It is the starting point that the entrepreneur needs to start a project. In 
practice, the creative process brings together many ideas and the collaboration of many people with 
different knowledge [10] who have a great influence in all the phases that make the initial idea take 
shape, giving rise to new products, processes or services (innovation). Creativity is the true basis of 
entrepreneurship and innovation since, without it, only imitation would remain. On the other hand, 
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innovation is defined as “a process that involves the generation, adoption, implementation and 
incorporation of new ideas or practices within an organization” [11]. Although creativity plays a 
fundamental role, the need to implement and commercialize ideas makes innovation a process that 
consists of different phases (idea generation; idea selection; product development; inventory / sales) in 
which an entrepreneur will require different skills and inputs [12]. 

These attitudes are very important for the companies today, because the information and 
communication technologies and globalization require entrepreneurs and companies to respond to 
customers and adapt to the environment more quickly. Innovation is an essential element for 
entrepreneurs to maintain their business [13, 14]. Therefore, it is important to develop a new productive 
model that allows the generation of social welfare and wealth in an efficient and competitive way and 
where innovation, creativity and entrepreneurship are essential. In other words, make innovation and 
creativity a way of economy and life for our society. In addition, innovation is permeated with uncertainty 
and leads to risk as a driving or limiting factor in the analysis and decision made by the innovative agent. 

Thus, the objective of this study is to know the attitudes of entrepreneurship, creativity and innovation, 
of engineering students based on sex, age, the degree taken and the course in which they are enrolled. 

2 METHODOLOGY 
In order to analyze the entrepreneurial attitude of creativity and innovation in engineering students at 
the University of Jaén, a self-diagnosis survey has been carried out where we asked 140 students to 
answer about their ability to identify and find new perspectives in their entrepreneurial attitude. In the 
first place, the students were asked for socio-demographic data: age, gender, degree, subject and 
academic year. The second part of the questionnaire referred to creativity attitudes by asking whether 
students believe they are capable of having an idea that allows them to start a business and if they 
believe they can have a product or service that can be sold successfully. The questionnaire also refers 
to innovation by asking whether students believe that research is important to their future business and 
whether they have ever wondered if they are innovative and how this can help them succeed in their 
new company. For each question the student has 3 answer options. In the questionnaire, a Likert scale 
from 1 to 3 has been used, where 1 indicates the least and 3 the greatest influence on the 
entrepreneurial attitude. For a better understanding the results have been expressed in %. 

3 RESULTS 
The surveyed students are between 18 and 30 years old, 68.7% are between 18-23 years old and 31.3% 
are between 24-30 years old. The composition of the sample in terms of gender is: 71.6% male and 
28.4% female. Table 1 shows the participating subjects and the degree / master in which they are taught 

Table 1. Distribution of the sample according to the subject, and degree / master they are studying. 

Course Bachelor/master Degree Year (% students) 

Materials Science  (MAT_SCI) Bachelor´s Degree in Chemical Engineering 4 (9.21%) 

Materials Science and Engineering 
(MAT_SCI_ENG) 

Bachelor´s Degree in Electrical/Electronic and 
Mechanical Engineering 2 (49.64%) 

Fundamentals in Photovoltaic 
Solar Energy (FUND_PHOT) Master´s Degree in Renewable Energy 1 (4.95%) 

Electronic Instrumentation 
(ELEC_INS) Bachelor´s Degree in Electronic Engineering 3 (7.09%) 

Materials Technology (MAT_TEC) Bachelor´s Degree in Mechanical Engineering 3 (24.82%) 

Topography and Construction 
Materials (TCM) Bachelor´s Degree in Mechanical Engineering 4 (4.25%) 

When the creativity and innovation attitude of the entire surveyed group is analyzed, an average of 2.09 
(69.6%) is obtained for creativity and 2.57 (85.6%) for innovation. These data indicate that engineering 
students consider themselves more innovative than creative. Regarding innovation, most of the students 
consider that they have an attitude to investigate. In fact, most of the students know that they must adapt 
to the client but they must not forget to be ahead of the clients and imagine what they are going to demand. 
This last requires being alert and watching what they are doing in other more advanced sites. Therefore, 
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permanent improvement based on what customers demand, flexibility and strengthen post-customer 
service are the keys to survival. Most of the surveyed students consider that knowledge of the product is 
one of the main reasons for starting a business. However, they do not consider that as much or more 
important than the knowledge of the product are the actions necessary to put it on the market. In this 
sense, technological surveillance, considering as such the collection of information from the environment, 
as well as its subsequent analysis, acquiring the appropriate technology to make products and services 
and having the capacity for innovation in processes (continuous improvement and total quality) is key in a 
company. On the other hand, most of the students know that once the target market is reached, it must be 
maintained, so it is necessary to innovate by offering improvements, better price, reliability, design. They 
consider that innovation is an attitude that is not improvised, but is part of the job. 

If gender differences are also analyzed, it is found that male students value their attitudes of creativity 
and innovation in entrepreneurship largely (Figure 1a). Specifically, male students give higher scores 
than female students to aspects related to creativity (66.2 vs 70.9%) and innovation (85.0 vs 85.8%). 
Therefore, from a gender perspective, the analysis shows that women score lower in perceptions that 
facilitate entrepreneurial behavior. Given that the influence of these attitudes on the decision to start a 
business is important, it is necessary to reflect on how to increase the perception of these attitudes of 
the female gender in order to reduce the gender gap in entrepreneurship. For different reasons, male 
participation in entrepreneurial activities has usually been higher than female, and these differences 
persist even today in the Spanish context [15]. Gender differences in entrepreneurship could be because 
social structures promote the development of capacities and perceptions that are specific to each 
gender. If women are less likely to start business it is because they play roles with values, motivations 
and expectations (eg. search for a balance between family life and work) that make them choose less 
ambitious or risky occupations compared to men [16]. 

 

 
Figure 1. Creativity and innovation attitudes of engineering students  
according to (a) gender, (b) age, (c) course taken and (d) degree. 
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Regarding age (Figure1b), it is observed that older students between 24-30 years old are more creative 
and innovative than younger students 18-23 years old. This may be because most of the younger 
students surveyed have not yet considered their labor integration, considering entrepreneurship to a 
lesser extent as a work option. These results are in line with those obtained according to the different 
subjects of the degrees of Mechanical, Electronic and Chemical Engineering. In Figure 1c it is observed 
that the students who are more creative and innovative are those who are studying a master's degree, 
followed by the students who are taking second-cycle degree subjects (third and fourth year). An 
exception are the students who are taking Topography and Construction Materials and Materials 
Science, who self-perceive as less creative and innovative, presenting a less entrepreneurial profile. 
Regarding degrees (Figure 1d), the students who study Electronic Engineering stand out. This could be 
because a more student-centered learning is carried out in the subjects of this degree through project-
based learning, which favors the development of creativity and innovation attitudes. In addition, another 
possible cause could be that the surveyed students are more aware of one of the professional profiles 
of the degree, such as the free exercise of the profession. According to the white book of the Bachelor's 
Degree in Electronic and Automatic Engineering [17], 1.6% of graduates are self-employed compared 
to 1.3% of those studying a Bachelor's Degree in Mechanical Engineering or 0% of students of the 
Bachelor's Degree on Chemical Engineering. Therefore, chemical engineers mostly carry out their 
professional activity in different industrial, administrative and service sectors, with most of them working 
as an employee, as do Mechanical Engineers who perceive largely to work in companies in different 
sectors rather than on your own. 

4 CONCLUSIONS 
Creativity and innovation are essential for entrepreneurship. In this sense, students from different 
Industrial Engineering specialties (Mechanics, Electronics and Chemistry) have been asked to assess 
in a survey their creativity and innovation attitudes to start a business, drawing the following conclusions. 

Male students, those with older ages (between 24-30 years), those who are studying a master's degree 
or second cycle of bachelor’s degree and those who study the Degree in Electronic Engineering consider 
that they present greater attitudes of creativity and innovation for entrepreneurship. Gender differences 
could be related to the fact that women tend to perceive themselves and the business environment less 
favorably than men could. The age difference could be because students who are younger or who are 
studying first-cycle subjects see their incorporation into the world of work far away, so they have not 
reflected on their professional profiles. The differences observed in the degrees could be associated 
with the development of learning that promote creativity, innovation and entrepreneurship in the subjects 
of the Degree in Electronic Engineering, as well as a greater knowledge of these students of the 
professional profile to freely practice the profession. 

Therefore, the results suggest that it is possible to train students to increase their creativity and 
innovation in order to encourage an entrepreneurial culture. 
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Abstract  
Universities can contribute to the achievement of sustainable development goals (SDGs), as they are 
responsible of training future professionals. Especially technical and scientific careers have more 
capacity to generate solutions to existing problems by being able to develop innovative solutions through 
the use of technology. In this work, it is proposed to electronic engineering students to find innovative 
solutions that include sustainable development objectives to an engineering problem, where the 
acquisition of temperature is the variable involved in the industrial process. The aim of this type of 
activities is to arise the interest of the students so that they commit themselves to the pursuit of a more 
sustainable world. The approach of activities involving sustainable solutions can make students aware 
of the relevance of the SDGs and motivate them to take initiatives and actions to achieve them in their 
professional future.   

Keywords: Sustainable development goals, SDG, technology, innovation, engineering. 

1 INTRODUCTION 
In 2015, the United Nations set out 17 goals aimed at making our world more sustainable, including 
aspects such as: climate change, economic inequality, innovation, sustainable consumption, quality 
education, gender equality, peace and justice, among other priorities. The leaders were so concerned 
about the direction the planet was taking that they managed to involve the 193 member states of the 
United Nations (UN), to fulfill an agenda "Transforming our world: the 2030 Agenda for Sustainable 
Development", in which 169 goals linked to these objectives were set to start work from January 1st, 
2016 [1]. 

Today, achieving sustainable development is a key objective in which education plays a strategic role. 
Education is a decisive factor for human development, due to its political, social and cultural impact. 
This factor could influence the current development model and redirect it towards sustainability [1, 2]. 

Education for sustainability reflects the concern to train people in different competencies related to 
understanding what is happening (knowledge), integration into the society in which they live (learning to 
be) and knowing how to participate (learning to do) to enable a more sustainable and fear society for 
all. In addition, education for sustainability must provide the ability and capacity to learn to learn. In this 
way, sustainable lifestyle patterns can be incorporated and produce changes. For these reasons, the 
idea of sustainable learning is emerging, in which the protagonist is the learner [3]. 

From many organizations, calls have been made for the introduction of sustainability at university level. 
At international level, the Unesco Conferences [1, 4-5] and the Copernicus-Guidelines [6] help to 
incorporate the principles of sustainability in Higher Education. At national level, the Conference of 
Rectors of Spanish Universities (CRUE) has established the guidelines for the introduction of 
sustainability in teaching [7]. 

Higher education, as a skill-based training model, must specify the basic skills that must be taken into 
account to include sustainability in the university environment in a cross-cutting manner. It is interesting 
to note that each skill implies knowing and understanding, but also acting and being. Working these 
skills in the classroom should train the student to take into account growth models in which 
environmentally and socially sustainable human development is promoted [8]. Some authors go further 
and suggest that the training of all university students should be done in their respective fields of 
expertise according to criteria and values related to sustainability. In this way, training at the university 
would help students to understand the concept of sustainability and be able to transfer it to their future 
professional activities [9]. In summary, as Rodriguez Rojo comments in [10] "The university must be an 
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educator and not only an instructor, human and not only professional. Education that is implies 
advocated the acquisition of ethical values, such that their possession encourages university action to 
contribute to the development of the human being". 

These documents match in pointing out that higher education is a key tool to achieve Sustainable 
Development; which means that the university has to train professionals capable of using their 
knowledge, not only in a scientific context  that implies an economic growth, but also to respond to social 
and environmental needs. 

In the case of engineering education, the problems that students solve in the classroom should be 
marked because the student has the responsibility to identify the best solution. This solution may 
correspond to the most sustainable solution. This work shows a proposal for incorporating sustainable 
skills in engineering degree subjects. 

2 TEACHING EXPERIENCES THAT INCORPORATE THE SUSTAINABLE 
DEVELOPMENT GOALS. PROPOSED METHODOLOGY 

The incorporation of the sustainable development objectives does not only consist on including 
environmental content in the syllabus of the different subjects. Sustainability is a concept with three 
dimensions: The environmental dimension is the one that is naturally most simply identified, the social 
dimension and the economic dimension. It also entails another series of more global changes that imply 
opening the university to society, promoting critical thinking, favouring practical activity and adopt a 
constructivist and diverse vision. 

Stages prior to university can be considered as more flexible educational stages from the point of view 
of training contents. In this sense, an experience has been found in which a board game, designed by 
teachers, is used with high school students to work on the sustainable development goals in the 
classroom. The game is used as a learning methodology in which the teacher favours the interactions 
that occur during the board game to help students learn during the course both aspects related to the 
sustainable development goals and to meet educational objectives, such as affective aspects, values, 
problem solving and decision making [11]. On the other hand, at the university stage only a specific 
experiences that relate sustainability with the different topics covered by the subject in the teaching 
guides have been found. 

At the university level, there are not many specific proposals, although in recent years reflections on 
sustainable development and how to include training based on a new ethic whose essential pillar is 
solidarity with others have raised. From this perspective, proposals are beginning to be formulated that 
include the different aspects that make up environmentally, economically and socially sustainable 
development. These proposals make concrete, from the field of education, coherently, with its formal 
object, the search for a human development compatible with the values of sustainability. Universities, 
from their relative autonomy, may be able to incorporate the proposals in their study plans from which 
educational actions adjusted to the new demands of human, environmental and socially sustainable 
development could be designed [9]. However, there are also authors who consider university training in 
sustainability by relating the competences and capacities of the degree with the objectives of sustainable 
development. In order to evaluate that the competences are achieved, rubrics are proposed that collect 
significant indicators in the achievement of the corresponding skill. These rubrics are an instrument that 
favour the formative process. The experience places the student with this approach in the center of the 
process and favors the critical spirit, participation in discussion forums, arguing adequately, establishing 
collaborative work groups with the ultimate goal of linking training in sustainability and that this is part of 
the training in the degree that the student performs [12]. In the field of engineering there are some 
experiences that try to incorporate in the subjects proposed to educate with Information and 
Communication Technologies (ICTs) students aware of their role in building a sustainable society [13-
19]. 

The educational experience described in this work is carried out in a subject of the Degree of Industrial 
Electronic Engineering of the Higher Polytechnic School of Jaén. This is a third year core subject in 
which 31 students are enrolled during the 2020/2021 academic year. This subject is part of a teaching 
innovation project that aims to promote entrepreneurial culture in the classroom. In the case of the 
proposed framework, it would be an activity linked to Goal 8: Promote inclusive and sustainable 
economic growth, employment and decent work for all. The third goal included in this objective is: 
Promote development-oriented policies that support productive activities, the creation of decent jobs, 
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entrepreneurship, creativity and innovation, and encourage the formalization and growth of micro, small 
and medium-sized enterprises, including through access to financial services. 

The activity is proposed to the students in the final phase of practices in which the students already have 
enough maturity to face a project based on learning in which to bring together everything learned in the 
course. Each group of students poses an engineering problem in which they must find a solution to the 
acquisition of temperature. The temperature will be the variable involved in an industrial process that 
the students must propose in an innovative way and that includes sustainable development objectives 
in this business idea. Table 1 shows the data provided to the students in which a general description of 
the project to be solved and the skills to be worked on in the activity are given. 

Table 1. Description of the activities carried out, skills involved and evaluation rubric. 

 Description Skills 

D
at

a 
pr

ov
id

ed
  

to
 s

tu
de

nt
s Students must incorporate in the final 

practice of the course a market analysis 
to incorporate the designed product as 
an innovative business idea. 

ü Critical contextualization of knowledge establishing 
interrelations with social, economic and environmental, 
local and/or global problems. 

ü Competence in the application of ethical principles related 
to sustainability values in personal and professional 
behaviors. 

Ev
al

ua
tio

n 
 

ru
br

ic
 ü Include more than one SDGs. 

ü Implement a wiki with a glossary of terms related to sustainability. 
ü Include aspects: Economic, social and environmental. 
ü Innovation of the proposal 

Table 1 also shows in detail the rubric that will be used in the evaluation of the projects carried out. The 
students will be motivated to find in their own project an innovative and sustainable solution in which 
they will try to give a solution to social and global problems that have been detected. The students will 
also become aware of the responsibility they must assume in their future professional and the concept 
of socially responsible company. 

3 PROPOSAL TO EVALUATE THE RESULTS 
The evaluation uses the rubric showed in Table 2 in which it is measured whether students can define 
sustainability and analyze sustainability problems in an engineering exercise that they will solve in the 
laboratory. 

Table 2. Evaluation of the activity. Skills and learning outcomes to be acquired by students, tasks to be 
developed and weight in the evaluation. 

Skills Proposed Action Evaluation weight Learning outcomes. 

Critical contextualization of 
knowledge establishing 
interrelations with social, 
economic and environmental, 
local and/or global problems. 

Include more than one 
SDG 

25% To know the dimension of the 
Sustainable Development Goals 
concept. Implement a wiki with a 

glossary of terms 
related to sustainability. 

15% 

Skill in the application of 
ethical principles related to 
sustainability values in 
personal and professional 
behaviours. 

Include aspects: 
Economic, social and 
environmental. 

30% To be able to relate the SDG to 
the subject, with the solution of 
engineering problems in the field 
of electronic instrumentation. 
Relate to the future professional Innovation of the 

proposal 
30 % 

The proposed evaluation tries to measure the results of students learning in which 40 wt % of the 
evaluation is related to the students' knowledge and work on the concept of sustainability. The rubric 
designed gives 60 wt % of the evaluation to qualify the students' proposals to solve the problem of the 
electronic instrumentation course and their commitment in incorporating economic, social and 
environmental aspects to the proposed solution. 
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4 CONCLUSIONS 
There are references and works in the educational field in its different stages, but there are hardly any 
teaching experiences that show how the sustainable development objectives can be study with the 
subjects at the university level. The initiative implemented with electronic engineering degree students, 
was considered a very positive experience. The assessment procedure of sustainability in the proposed 
practice in the subject, showed that students obtain better results in the development of the subject, 
because they link sustainability issues with the solution of real problems and its benefits to society. 

The teachers involved in the work appreciate the involvement of students who in the future will develop 
projects in the field of electronic engineering in a more sustainability way. The incorporation of 
sustainability target in the electronic products developed by future engineers will favour and mitigate 
negative aspects related to the environment and a fairer society.  

As future work, it is proposed to extend the experience to other subjects, as well as make a proposal of 
a teaching innovation project in which the dimension of sustainability is considered in several subjects 
of different degrees. 
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DEVELOPMENT OF ENGLISH PROFICIENCY CONFLICTING WITH 
LEARNER CULTURAL BACKGROUNDS 

B. Makena, N. Mpahla 
Walter Sisiulu University (SOUTH AFRICA) 

Abstract 
This paper seeks to investigate whether learners’ cultural backgrounds have an influence on the decline 
in English proficiency among learners from a selected education district in one of the disadvantaged 
provinces in South Africa. What prompted this examination is the learners’ declining performance in 
aspects of English language such as reading, writing and speaking. The idea of carrying out this study 
became necessary as English is a compulsory first additional language for most schools as prescribed 
by the South African curriculum. Most of the subjects offered in South African schools are taught in 
English; moreover, English is an internationally-recognized medium of communication. One therefore, 
has to master the use of English to a certain extent so as to be a successful scholar. The sample 
consisted of twenty English Secondary School teachers, randomly selected from various schools around 
the education district. The study adopted a quantitative approach. Questionnaires as data collection 
tools were administered by the researchers in person, and thereby analyzing and interpreting statistically 
through discussions. The results revealed that the geographical locations of the selected schools for the 
research study, home backgrounds and limited exposure to English-related resources contribute to the 
deterioration in English expertise. In conclusion we come up with some recommendations to curb the 
situation. 

Keywords: proficiency, development, language, learning, background. 

1 INTRODUCTION  
Schools where investigation was conducted are located in rural areas, where people largely depend on 
pension grants from government to make a living. People in this district are mainly subsistence farmers, 
with a small percentage of men earning an income as migrant mine workers who are employed in gold 
and coal mines mainly in the Gauteng Province and Mpumalanga. Most people are therefore 
unemployed, and due to unemployment there is an extremely high poverty rate. The home language of 
learners in all these schools is isiXhosa. Although their home language is isiXhosa, learners speak 
different dialects because they live in different constituencies which have complexities, linguistic, social 
and cultural diversities [1]. Learners come into contact with English language for the first time when they 
start schooling, which means English is taught as an additional language. In general, these learners 
encounter difficulties in reading, writing and speaking English throughout their school careers, with no 
real improvement in English proficiency as they progress to higher grades. Apparently it is assumed by 
schools that poor English acquisition is a result of mere limited exposure to the language. 

Learners are often like immigrants in a foreign land when they enter a school building for the first time. 
They not only have to adapt to a new culture but they also have to adapt to a new language [2]. A clash 
of cultures can occur if a learner’s home culture is markedly different from a teacher’s culture. For 
example, in some of the schools where this exploration was conducted, teachers teaching English 
mostly originate from other countries around the African continent. The dialects they use when 
communicating with learners differ greatly from those of learners from South Africa. This would likely 
cause some difficulties as learners may take time to understand these teachers. As suggested by [3], 
some strategies that teachers can do to help learners overcome the problem of differing dialects, include 
helping a learner to pay attention to specific key words. The teacher can then scaffold this skill by slightly 
exaggerating and changing the voice’s inflection (pitch or tone), slightly increase and change the volume 
of the voice (speaking rate) when presenting key and knew words. 

A significant feature of schools in many countries is the complication of diversity in terms of social, 
cultural and linguistic complexities of learners, especially in rural areas [4]. This diversity is increasing, 
and it is an important factor in teaching English as an Additional Language (EAL) and in considering the 
consequences for unlocking the learners’ reading, writing, listening and speaking skills in classrooms. 
[5] concur with regards to the experiences of rural schools as these writers argue that professional 
development needs of teachers in rural schools should be considered as teachers teaching in rural 
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settings are working under unique conditions. These problems result in that learners from developing 
countries have lower achievement levels in reading, writing and language than learners from more 
affluent countries [6].  

There are implications for children in schools whose first language is not English. In teaching learners 
with English as an additional language, it is important that children’s own cultural heritages are valued 
and celebrated and that they continue to have experiences of literacy in their own home language, as 
well as in English [7]; [8]; [9]. In addition to reflecting on the cultural and linguistic diversity of children in 
the borough’s schools (schools in locations) in London, many local education authorities have produced 
schedules showing the sequence of acquiring English as an additional language, and identifying 
milestone points in the process as specific stages [10]. It is stressed that this is very helpful, class 
teachers, as well as English co-coordinators and specialist teachers for English as an additional 
language, should be aware of any such schedule recommended by their local education authority. 

English language teaching (ELT) is vital to an inclusive curriculum; it is essential that teachers in schools 
with a high number of bilingual pupils develop their ELT skills despite many languages being spoken in 
the classroom. It affects, and is affected, by attitudes to race and culture in society as a whole. [11] 
argues that as well as teaching English languages as a separate subject, teachers should nurture, 
develop and encourage children’s language potential in classroom in ways that can be successfully 
incorporated across the national curriculum.  

Learning a language takes hard work, a lot of practice and a great deal of more discipline and 
concentration and there are many benefits to learning English but such is often clouded under the 
confusing structures of language [12]. To fully appreciate a language and become fluent in it, one needs 
exposure. One needs to hear it, speak it, and be able to process the information at real-time speed. 
Many language learners tend to learn how to read another language before mastering how to listen or 
speak it. That is because written text is easier to understand, since one has time to translate words to 
one’s own tongue and think of a proper response. This is noted by [3] and [13]. 
There is a sense of superiority associated with English in most countries as influenced by varieties of 
English. When teachers are teaching English as a second language they have to bear in mind that the 
learners do not know the differences in English around the world. People often put English on a pedestal. 
English language is pronounced in different ways; moreover, in every region of the world where English 
is spoken accents differ [14]. As sustained by [15] when discussing the theory to practice gaps, teachers 
and other professionals may prove helpful, especially when attempting to find some common ground, 
that is, understanding the culture of schools and the primacy of language in learning.  

Pertaining learner backgrounds affecting the development of English acquisition for rural South African 
learners, it is argued that other factors contributing to academic achievement are lack of access to 
newspapers and reading material at home and at school, as well as poor language teaching by teachers 
whose own English proficiency is limited. There are similarities between the acquisition of both spoken 
and written language with the active engagement in the construction of meaning as an essential aspect 
that is present in all modes of language development [16]. [17] contend that however, there seems to be 
limited usage of libraries as learners still experience problems in reading. As education involves not merely 
memorizing information but the ability to learn independently throughout life, learners need to learn how to 
do research on their own and to explore a subject beyond the information that is given in class. Teachers 
could encourage these critical literacy skills by introducing learners to the library and by teaching them 
information retrieval skills. We agree with the projected statements because the schools where research 
was conducted are mostly of a deep rural nature; characteristic of limited access to media (magazines, 
newspapers, radio, television) and many other learning resources where various skills such as vocabulary, 
spelling, and critical language awareness are acquired. Because there are limited resources, it is not 
possible for learners to study a language which they are unfamiliar with [8]; [9].  

Findings from different studies, [18]; [19]; [20] contend that learners in rural schools have problems in 
acquiring English communication skills, and that learners from developed countries (suburban 
advantaged) score significantly higher than those from developing countries. In South Africa, particularly 
in some rural schools, performance rate of learners in English language for grade nine is declining. This 
lack of command of English as a medium is evident in general communication situations, but also in 
continuous and summative assessment situations [8].  

This makes us as authors of this paper wonder if this problem may be due to learners not understanding 
the questions phrased in English medium, as their first additional language. This impacts negatively on 
other subjects as question papers are written in English language as well. For the purposes of this paper 
it is important to note that under-achievement in other areas may partly be attributed to the poor English 
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communication skills that should, to a great extent, be taught and mastered in the English classes. It 
therefore became imperious that we conduct an investigation to ascertain the potential problematic 
factors determining the lower than benchmarked standards of effective English teaching and 
communication in rural schools.  

In the light of the above-mentioned views of some researchers pertaining to factors influencing the 
performance of learners in schools as demarcated in the title of this paper, the authors made an effort 
to determine some of the reasons why learners in secondary schools of our developing country, South 
Africa and particularly in the former Transkei, Eastern Cape Province, perform poorly in English. 
Because English is an important language nationally, continentally, and internationally, it is important 
that learners get a firm foundation in English acquisition. At this stage it is uncertain if English teaching 
practices in rural areas contribute meaningfully to the improvement of English language in rural schools. 

2 THEORETICAL FRAMEWORK 
The Theory of Basic Interpersonal Communication Skills (BICS) underpins this paper [21]. BICS are 
language skills needed in social situations. They are a set of communication skills that facilitate day-to-
day or practical communication. BICS are the” surface” skills of listening, speaking, reading and writing, 
which are typically acquired quickly and naturally by home language speakers, but in a more structured 
way by non-mother tongue learners, particularly those from language backgrounds which are not similar 
to English. As language development comprises of both an oral and a written component, there is an 
inverse relationship between the amount of instruction in English and English academic achievement. 
This has an implication that the greater the instruction non-mother tongue learners receive in English, 
no matter what their cultural linguistic diversity may be, the better their academic achievement in the 
target language will be. Academic achievement is also noted by [22] as they point out that in particular 
circumstances and contexts there can be indeed results of low-quality education being offered to some 
learners. 

3 METHODOLOGY 

3.1 Approach 
This section of the paper moves from the arguments dealt with in literature analysis with regards to the 
research problem [23], then outline research methods and techniques adhered to in the data collection 
process. The quantitative approach implemented assisted us to collect and analyse numerical data and 
statistics as well as to identify the if learner-cultural backgrounds had an effect with regards to the 
development of English proficiency. As authors we therefore pursued a comprehensive understanding 
of the teachers’ perspectives in this concern [24]; [25].  

3.2 Research Design  
A survey proved to be a valuable and powerful design because it enabled us as public entities, to solicit 
opinions from teachers in various schools, allowing them a chance to share opinions not timeously 
communicated [26]. 

3.3 Instruments  
We collected data through questionnaires containing likert scale questions where participants 
responded to closed-ended questions. As authors we ensured that we keep our questions short, 
straightforward with simplified language, so that the survey results might not get compromised. One 
question at a time was asked so as to avoid confusing our participants. These questionnaires were 
specifically aimed at targeting the perceptions of teachers, as they were the only participants in this 
study [27]; [28]. Attached below is the questionnaire that we administered. As authors of this paper, we 
used this research tool to establish teacher perspectives with regards to learner cultural backgrounds’ 
effect on the development of English proficiency. Pertaining ethical considerations, we assured 
participants that all responses would be treated confidentially, thus guaranteeing anonymity, then urged 
them to respond to questions with greatest honesty ever possible. Participants were also advised that 
withdrawing from being participants of this study would have no adverse effect to them as individuals, 
nor jeopardizing their job securities.  
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THE QUESTIONNAIRE 

 Agree Strongly 
agree Disagree Strongly 

disagree 

1. In your school there is a library as a resource centre.     

2. The school where you teach is situated in a rural 
environment. 

    

3. Proximity from your school to the district, where there is a 
library, is challenging. 

    

4. When asked to bring to class whatever reading material 
available at their homes, learners easily submit. 

    

5. Despite varying learner - linguistic constituencies, they are 
keen to communicate with their teachers in English language 

    

As this instrument consists of a list of questions, coupled with the choice of answers, participants were 
advised to respond in spaces provided, at own pace as they conveniently anticipated, as well as 
individually without our presence. As authors we advised teachers to have sufficient time to populate 
the questionnaire with well thought off responses. 

3.4 Population of the Study  
From all the schools where investigation was conducted, all teachers offering languages were regarded 
as the population of the study. As per the specified nature of the quantitative study, this group was 
perceived to yield the relevant information pertaining the topic explored.  

3.5 Study Sample  
Only one category of participants was used for the purposes of this paper, comprising of twenty (20) 
participants. This group was encompassed by English language teachers. Random sampling was a 
method used to select a representative sample by using chance selection so that biases could not 
systematically alter the sample. The authors chose this sampling strategy as it gave each individual in 
the population an equal chance to be selected or included in the sample. Pieces of paper with 
inscriptions and others that were blank were put in a hat. Those individuals who picked blank pieces of 
paper were not selected for the study and those who chose papers with the appropriate information 
were selected for the study [29]; [26]. 

3.6 Data Analyses Techniques   
Data were analyzed using the Statistical Program for Social Sciences (SPSS). The authors coded the 
questions and responses reflecting in the questionnaire into labels, values and data types. After coding 
questions and responses, total frequencies and percentages of responses were produced by SPSS [30]. 
The frequencies and percentages of responses are presented in discussions. A number of related 
findings helped us to arrive at conclusions as well as suggestions [23]. Discussions presented are 
divided into 3 sections, namely: 

1 geographical locations of the selected schools  
2 home backgrounds  
3 limited exposure to English-related resources 

4 DATA ANALYSIS AND FINDINGS 

4.1 Geographical Location of Schools 
Findings revealed that the geographical location of schools indicates that 95% of participants taught in 
rural and deep rural schools. Rural areas are areas that are not urbanized, underdeveloped, and had 
been under the homeland system. Deep rural areas are areas that are not urbanized, underdeveloped, 
and are characterized by extreme poverty, illiteracy, do not have access to developmental resources 
and there are no roads to access them. The environment in which one teaches can be a hindering factor 
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in the acquisition of English proficiency. The research site for this study is a vastly rural district in the 
former Transkei. Factors such as cultural background, illiteracy among parents, poverty and limited 
exposure to English-related resources proved to cause a limit in the developing English proficiency 
among learners [4]. The following socio-economic factors derived from the findings pose a challenge to 
the development of English proficiency: The distance from rural areas to town, where the resource 
centres such as libraries and reading-writing centres are located; Limited educational activities such as 
career exhibitions and career guidance;  Learners from rural areas not being exposed to motivational 
speakers who indicate the necessity for learning English; as well as; Homogeneous population: the 
entire population studied speaks isiXhosa as their home language, this clearly indicates the lack of 
English usage among the community members.  

This viewpoint is supported by [31] on the argument that both learners and teachers bring with them to 
the class knowledge, abilities, experience, beliefs and preferences that influence how they perform 
academically, irrespective of whether the school is situated in a developing or a developed country. A 
clash of cultures can therefore occur if a learner’s home culture is markedly different from the teacher’s 
culture. This is all influenced by the environment (geographical position). 

4.2 Home Background of Learners 
From the findings we could determine there is sufficient ground to suspect that cultural background 
indeed contributes towards the development in English proficiency. Homogenous linguistic populations 
and Socio-economic dynamics did prove to be contributors to English proficiency development [32]. It 
consequently appears that if learners might be motivated to study newspapers and English-related 
resources, they could advance their proficiency levels and extend own levels of fluency in listening, 
speaking, reading and writing, all these leading to enhanced English proficiency coupled with academic 
achievement  

The majority of participants indicated that learners showed an interest when teachers communicated in 
English. This shows a positive attitude amongst learners towards English language learning, however, 
since their mother tongue is isiXhosa, a hindering linguistic factor such as isiXhosa as a home language, 
could have a negative impact on English proficiency. 

Our observation points to a need for learner-motivation as a strategy that could boost confidence in the 
cohort of learners whose home background proved to result in uncertainty in relation to academic 
progress. Teachers as the investigated participants revealed that most learners were reluctant to expose 
their lack of English proficiency on occasions when they were expected to express themselves in English 
medium. This was an indication of low confidence degrees among learners in expressing themselves in 
English dialect due to cultural factors such as English not being their home language, limited exposure 
to activities such as debates with other schools and motivation to become proficient and competent. 

4.3 Limited Exposure to English-related Resources 
Findings revealed that teachers experienced challenges when requiring learners to submit to class study 
material like newspapers and magazines. Teachers reported that a greatest percentage of learners had 
a tendency to divulge non-availability of such learning material at their homes. It also became eminent 
that the only resource centre situated in the district was not utilized by most learners. The reasons for 
this under-utilization of this resource centre may be lack of awareness of the existence of the resource 
centre by the community members, as well as logistic challenges such as transport and proximity 
because some schools were deeply rural.  

The situation in urban schools is very different from the scenario above because of diversity in terms of 
spoken languages in the urban areas. Learners in urban areas have better access to reading resources 
than those in rural areas. This is noted by [20] when mentioning that learners from developing countries 
attain lower achievement levels in reading, writing and language than learners from affluent countries 
because most learners from middle class families enter school with more world knowledge about school-
related topics than do most children from poor families.  

At this point in time, the authors find it difficult not to collaboratively mention that indeed there is sufficient 
ground to suspect that cultural background does contribute to the decline in English proficiency hence 
the learners’ home language differs from the additional language taught at school. 
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4.4 Summary of the Findings from Data Analysis 

Factors affecting the development 
of English proficiency Findings 

Learner - home background Home background can be a deterring aspect in the development of 
English proficiency as diverse learners in a single classroom emanate 
from diverse linguistic constituencies 

Limited exposure to educational 
resources by learners 

Lack of availability of instrumental educational resources, for example, 
newspapers, lead to delayed English language development. For schools 
not to have adequate exposure to libraries is a deterrent in English 
language proficiency 

School’s geographical position The setting of the environment where one renders duties of being a 
teacher can hinder English language development as there are factors 
like illiteracy within community members, for consideration. 

4.5 Implications of the Findings 
Findings imply that English proficiency development is being compromised because of learner cultural 
backgrounds. Due to the common home backgrounds of learners as perceived by the teachers 
investigated for the purpose of this paper, learners spoke mainly isiXhosa which is their home language, 
only speaking English language at school during English periods. The implication is that learners simply 
had little exposure to English speaking. For most learners not utilizing library resources we suggest 
there is a need for libraries in the districts to engage on marketing strategies. Such a strategy will not 
only raise alarm bells to learners at schools only, but to the entire youth as well as community members 
holistically. We all need to engage on reading activities! 

5 SUMMARY 
An observance by the authors of this paper is that teachers in the investigated Education District 
perceive learners as lacking a command of English language. As most subjects for most schools 
adhering to the South African curriculum embark on the use of English language as the medium of 
instruction, as prescribed by the policy, it becomes a necessity that learners be engaged in significant 
spoken and written activities. As humans, we all need expertise in language to be able to participate 
efficiently, and competence in language tends to be a vital tool leading to competence in any job. 
Acquisition of an English language has been observed to be precursors to success by the authors in 
this papers, hence almost all the subjects in the South African curriculum are offered in the English 
medium.  
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Abstract

The transformation of university education has switched in recent years from a teacher-centered model
and in their face-to-face lessons to a model adapted to the European Higher Education Area (EHEA),
which is based on the skills acquisition by the students. This transformation implies the necessity of
reorganizing the academic activity and the use of new teaching tools, such as active learning
methodologies, which are more aligned with current demands. At a time of online teaching caused by
COVID-19, after a year of epidemic, and based on the current circumstances of low attendance in
university classrooms, the methodological characteristics of degree programs motivate the need to
establish new forms and processes of evaluation, different from the traditional ones and more in line with
online teaching. The use of these tools and new evaluation processes forces teachers to increase their
training in didactics, master active learning methodologies and organize their teaching work, taking into
account that the student must become essential as a complement to new forms of teaching, due the
teaching with a traditional exam model does not correspond to them.

Active methodologies, in this case focused on evaluation, should be implemented to obtain effects in
teaching, both in undergraduate and graduate teaching, allowing the acquisition of skills and not only
knowledge, with the aim of achieving an improvement in the academic performance and in the
development of the basic competences of the student. It also promotes teaching innovation in the
technological field related to online teaching and the incorporation of technological tools and activities in
which new resources are integrated.

The objective of this descriptive study was to evaluate the use of gamification as an evaluation tool
instead of traditional methodologies in the Physical Therapy Degree Program. To carry it out, a test was
performed by last year students of the Degree in Physiotherapy using multimedia digital tools based on
gamification, through questionnaires with question-answer formats through the integrated use of open,
free and online tools such as Teams, Google Classroom, Educaplay and Quizzizz.

Data were collected on learning effectiveness, experience quality, student personal appraisal and
academic performance. The obtained result was a positive evaluation in terms of all the aspects
consulted, highlighting the dynamism and motivation that it generates among students when reviewing
the different subjects and the knowledge acquired during undergraduate university studies. These tools
are necessary in the Covid-19 times in which the student must obtain autonomous learning experiences
due to the limited physical presence of the moment.

Keywords: Innovation, Methodology, Gamification, Teaching, University, Evaluation.
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Abstract 
The purpose of this study is to investigate the use of multi-angle videos for teaching physical skills in 
technology education. We investigated the process of watching multi-angle videos of beginner sawing 
wood, the method and content of teaching using these videos, and the method of teaching physical 
skills using multi-angle videos in technology education. 

In the case of multi-angle video viewing, there was a tendency to view the video from the front of the 
model or from the right side of the model’s dominant arm, which was holding the saw, while the time 
spent viewing from the left side or the rear was short. In addition, when a multi-angle video was used 
for instruction, a specific angle from the front or right side was used. From these results, it can be 
inferred that even though it is possible to teach physical skills from many angles using multi-angle 
videos, the angles used by the teacher are limited. It was also found that procedural knowledge, such 
as how to move the saw, was the most pointed out instruction while using the multi-angle video. 
Furthermore, most teachers thought that the multi-angle video would be used for demonstrations 
before activities in technology education classes, which is generally considered to be the most 
common use. 

In conventional physical skill learning by observation in technology education, it is difficult for all 
students to observe the teacher’s demonstration from a certain angle, and even when video materials 
are used, it is not possible to have students observe from the angle the instructor originally intended. 
However, by using multi-angle videos, the demonstration can be observed by all students from an 
angle determined by the technology education teacher. In addition, by editing the video and adding 
captions, it is possible to create teaching materials that meet the needs of each teacher. 

Keywords: physical skill, multi-angle videos, technology education, demonstration. 

1 INTRODUCTION 
“Making and Doing” was explained as “the act of creating something: a tactile, hands-on component of 
technological problem solving that includes designing, making/building, producing, and evaluating” [1] 
and is a characteristic and central learning method in technology education. For example, when 
processing materials to create something, physical skills using tools and equipment are required. 
Learners will use the physical skills they acquired to solve technological problems in manufacturing, 
and they will also acquire and use knowledge regarding tools and equipment. 

As a general method for learning and acquisition of physical skills, it is conceivable to observe the 
appropriate movements, practice them by imitation, and repeat improvement based on feedback. 
Therefore, when teaching physical skills to beginners, the technology education teacher demonstrates 
the operation of a tool, while the students acquire procedural knowledge regarding its use. The 
teacher needs to make the learner observe the appropriate movement, and the demonstration is 
considered an important teaching ability of the technology education teacher [2,3]. 

In recent years, teaching materials for physical skills using VR and other video technologies have 
been developed and verified [4,5]. These video technologies may be useful in demonstrations for 
physical skills instruction. Therefore, it is worthwhile to consider better ways of demonstrating the use 
of technology for the learning and acquisition of physical skills. 

The purpose of this study is to examine physical skill learning in technology education using multi-
angle videos, which is one of the various video technologies being developed. 
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2 METHODOLOGY 

2.1 Investigation items 
This study investigated the teaching of physical skills to beginning students using the multi-angle video 
method and its approach. The study has the following perspectives. 

1 Viewing process of multi-angle video: The researcher will investigate from which angle the 
subject of the investigation viewed the multi-angle video. 

2 Physical skill instruction using multi-angle video: The researcher will investigate the points that 
the subject of the investigation watching the multi-angle video thought should be instructed, and 
how to do that using the multi-angle video. 

3 How to use multi-angle videos in technology education classes: The researcher will investigate 
how subjects think multi-angle videos can be used in individual and general instruction of 
physical skills in technology education classes. 

2.2 Objects of multi-angle video 
Wood sawing was the object of physical skills, which is the most commonly taught in technology 
education in Japan. The model person for the multi-angle video is a right-handed man in his 30s, who 
is in the first half of 170 cm in height. The model person is not proficient in sawing wood. 

Swipe Video, which is used as a multi-angle video in this investigation, is a free viewpoint video 
developed by AMATELUS Corporation [6]. By swiping the terminal screen to the left or right, or 
dragging the terminal screen to the left or right with the mouse, the objective viewpoint can be 
changed 360 degrees. It can be viewed using a browser commonly used on PCs and tablet devices, 
and there is no need to install applications or create a special environment. 

2.3 How to shoot a multi-angle video 
The multi-angle video was shot at the AMATELUS studio using a workbench. The model used a 
technology education textbook to briefly understand the sawing procedure and precautions. A double-
edged saw with a blade length of 210 mm was used to cut a piece of laminated cypress with a cut line 
marked on it. 

Twenty cameras were set up to surround the workbench and the model person at approximately 18° 
each. The height of the cameras was set at 1.6 m. The camera in front of the model person is Camera 
1. The arrangement of the cameras, workbench, and model person during the shooting of the multi-
angle video is shown in Figure 1. 

 
Figure 1. How to shoot a multi-angle video. 
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2.4 Investigation method 
The subjects of the investigation were 10 junior high school teachers with a license in technology 
education and 10 university teachers in charge of lectures and practical training in woodworking or had 
teaching experience at schools. The investigation took about 40 minutes per one subject, and it was 
conducted using Zoom in November 2020, according to the following steps, from (1) to (7). 

(1) The researcher explains the purpose of this investigation. (2) The subjects confirm the method of 
viewing and operating the multi-angle videos using the sample. (3) The researcher explains the 
procedure of the investigation: when the subjects watch the multi-angle video, the screen is shared 
through Zoom, and the researcher watches and records the same screen. (4) The subjects watch the 
sawing multi-angle video, without pausing or rewinding. (5) They point out the physical skill that they 
think should be noted or instructed in the sawing process. (6) The subjects teach the physical skills 
using the multi-angle video viewed in (4). The setting was such that the model of the video was next to 
the subject and could be instructed while watching the video together. In addition, it was possible to 
pause, rewind, and fast forward it. (7) Each subject was separately asked of the advantages and use 
of a multi-angle videos as a teaching material for physical skill individual and general instruction in 
technology education. The subjects were asked to answer how they would use the multi-angle videos, 
assuming they could take pictures of it at the instructional site and view them immediately. 

2.5 Analysis method 
In order to analyze the process of viewing the multi-angle video, the cameras the subjects watched the 
video were sorted out every two seconds. The criterion for determining which camera was viewed was 
the moment each second started. 

Regarding the physical skills instruction using the multi-angle video, a distinction was made between 
“pointing out” and “teaching.” The “pointing out” was classified into the following categories: po-1, 
posture; po-2, tool holding; po-3, safety precautions; po-4, material fixation; po-5, line of sight; po-6, 
procedure; po-7, force; and po-8, tool movement. The “teaching” was categorized into t-1, knowledge 
of tool operation; t-2, knowledge of preparation for and during cutting; t-3, knowledge of material 
fixation; t-4, knowledge of tools; t-5, knowledge of materials; t-6, knowledge of phenomena appearing 
due to cutting; and t-7, knowledge of cutting operation outline [7]. 

The use of multi-angle videos in technology education was organized in terms of “video content” and 
“usage.” The “video content” was classified into the following six categories, based on the subject and 
the level of physical skill: vo-1, poor physical skills of students; vo-2, various levels of physical skills of 
students; vo-3, good physical skills of teachers; vo-4, poor physical skills of teachers; vo-5, good and 
poor physical skills of teachers; and vo-6, good and poor physical skills of students and teachers. The 
“usage” of the multi-angle video was classified into five categories: u-1, manipulation by students 
before the activity; u-2, manipulation by students during the activity; u-3, manipulation by students 
after the activity; u-4, manipulation by teachers before the activity; and u-5, manipulation by teachers 
after the activity. 

3 RESULTS 

3.1 Viewing process of multi-angle video 
The total duration of the wood sawing video is 169 seconds, which can be divided into three stages: 
the beginning of cutting (0–25 seconds), cutting (26–149 seconds), and the end of cutting (150–169 
seconds). Of these, the total viewing time of each camera during the cutting process is shown in Table 
1. 

Table 1. Viewing time of each camera during cutting. 

Camera 1 2 3 4 5 6 7 8 9 10 

Time (s) 452 58 26 56 80 6 4 20 2 2 

Camera 11 12 13 14 15 16 17 18 19 20 

Time (s) 28 14 8 60 132 342 164 70 314 542 
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Camera 20 has been viewed the longest at 542 seconds, and its two neighbors, Camera 1 (452 
seconds) and Camera 19 (314 seconds), also have some of the longest viewing. The viewing time of 
Camera 16 is also longer than 300 seconds, and its neighbors, Camera 15 (132 seconds) and Camera 
17 (162 seconds) are part of the longest viewed angles. Since Camera 1 was placed directly in front of 
the model and Camera 16 was placed on the right side of the model, it was found that the subjects 
tended to observe the cutting process from slightly to the right or from the right side of the model. 

On the other hand, Cameras 6, 7, 9, 10, and 13 have a shorter viewing time, not reaching 10 seconds. 
Camera 6 is placed on the left side of the model. Cameras 7, 9 and 10 showed images from the left 
diagonal backward angle. Camera 13 is viewed from the right diagonal backward angle. These results 
show that the rear and left side tended to be less viewed in the sawing multi-angle video. 

3.2 Physical skill instruction using multi-angle video 
The teaching of physical skills through viewing multi-angle videos was examined. The number of times 
the physical skill of sawing was pointed out in the multi-angle video instruction is shown in Table 2. 

Table 2. Categories and numbers of “pointing out.” 

“pointing out” po-1 
posture 

po-2 
tool 

holding 

po-3 
safety 

precaution 

po-4 
material 
fixation 

po-5 
line of 
sight 

po-6 
procedure 

po-7 
force 

po-8 
tool 

movement 
total 

Number 11 14 6 19 7 15 8 27 107 

The total number of “pointing out” on the sawing multi-angle video was 107. The average number of 
points per subject was 5.4. Po-8, tool movement, was pointed out most frequently (27 times). In 
addition, po-4, material fixation (19 times), po-6, procedure (15 times), and po-2, tool holding (14 
times) were also pointed out relatively frequently. Po-8, tool movement, and po-6, procedure, 
represent dynamic phenomena related to movement and procedures. On the other hand, po-2, tool 
holding, and po-4, material fixation, are considered to be static points, such as fixation and holding. 
Therefore, it is possible to teach physical skills from various viewpoints by using multi-angle videos. 

The cameras of the multi-angle video used in the sawing instruction were organized and shown in 
Table 3. Since multiple angles were used in the instruction, multiple stopped angles were counted. 

Table 3. The viewing number of each camera at teaching. 

Camera 1 2 3 4 5 6 7 8 9 10 

Number 19 3 6 2 6 0 0 0 0 0 

Camera 11 12 13 14 15 16 17 18 19 20 

Number 1 0 1 6 9 38 11 1 2 23 

Camera 16 (38 times), Camera 20 (23 times), and Camera 1 (19 times) were frequently used in the 
teaching of wood sawing. Camera 16 was positioned from the right side of the model, Camera 1, 
directly in front of the model, and Camera 20, to the right of Camera 1. These three cameras covered 
62.5% of the total number of angles used in the sawing instruction. From these results, it can be 
inferred that the camera angle is greatly limited when using multi-angle videos in sawing instruction. 

In order to examine what kind of content knowledge was used to teach each of the “pointing outs,” the 
correspondence with “teaching” is organized and shown in Table 4. When multiple content knowledge 
was taught for a single “pointing out,” it was each counted as “teaching.” 
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Table 4. “Pointing out” and “teaching” of the physical skills instruction using multi-angle video. 

“pointing out” 
  

“teaching” 

po-1 
posture 

po-2 
tool 

holding 

po-3 
safety 

precaution 

po-4 
material 
fixation 

po-5 
line of 
sight 

po-6 
procedure 

po-7 
force 

po-8 
tool 

movement 
total 

t-1, knowledge of 
tool operation  4 6 0 1 0 9 8 27 55 

t-2, knowledge of 
preparation for and 
during cutting 

11 14 5 19 7 15 8 27 106 

t-3, knowledge of 
material fixation 0 0 0 19 1 1 0 0 21 

t-4, knowledge of 
tools 0 8 3 0 0 0 4 3 18 

t-5, knowledge of 
materials 0 0 0 0 0 0 0 4 4 

t-6, knowledge of 
phenomena 
appearing due to 
cutting 

0 0 2 2 0 2 2 2 10 

t-7, knowledge of 
cutting operation 
outline 

0 0 0 3 0 2 0 1 6 

The most frequent teaching category was t-2, knowledge of preparation for and during cutting, which 
appeared 106 times, and t-1, knowledge of tool operation, which appeared 55 times. This indicates 
that physical skill instruction using multi-angle videos tends to provide instruction on procedural 
knowledge. The reason is that the model of the instruction was a beginner, and the awkwardness of 
the model’s procedures was first noticed. 

3.3 How to use multi-angle videos in technology education classes 
Based on the viewing and teaching of physical skills using the multi-angle video, the subjects were 
asked about the use of multi-angle videos in technology education classes. In terms of individual 
instruction, the “video content” and “usage” of the responses can be organized as shown in Table 5. 
The total number of responses was 24, since four subjects responded with multiple usages. 

Related to the content of the multi-angle video, the most common response rate was vo-3, good 
physical skills of teachers, at 41.7%. The response rates of vo-1, poor physical skills of students, and 
vo-2, various levels of physical skills of students, were also relatively high, at 20.8% and 16.7%, 
respectively. 

Related to situations in which multi-angle videos can be used, the number of responses for u-4, 
manipulation by teachers before the activity, was also high, accounting for 33.3%. This was followed 
by u-3, manipulation by students after the activity, and u-5, manipulation by teachers after the activity, 
with 25.0% each. 

In terms of the combination between “video content” and “usage,” the occurrence of vo-3 and u-4 was 
high, accounting for 29.2%. Specifically, it was thought to be used to show students a multi-angle 
videos of exemplary physical skills and to confirm the points of the physical skills from an objective 
viewpoint. 

The occurrence rates of vo-1 and u-5, vo-2 and u-5, and vo-6 and u-3 were also relatively high, at 
12.5% each. In vo-1 and u-5, the students’ physical skills were compared with the exemplary physical 
skills shown in the textbook, and the students’ physical skills were filmed as multi-angle videos, in 
order to clarify the points to be corrected. In vo-2 and u-5, it was assumed that the students’ physical 
skills would be recorded as multi-angle videos and used to give feedback. In the case of vo-6 and u-3, 
it was thought that they could be used to check the correctness of the physical skills by comparing the 
multi-angle videos of the physical skills to be corrected with the exemplars, focusing on the points of 
the physical skills in the textbook. 

2222



Table 5. “Video content” and “usage” of Individual instruction. 

“usage” 
 

“video content”  

u-1 
 manipulation by 
students before 

the activity 

u-2 
manipulation by 
students during 

the activity 

u-3 
manipulation by 

students after the 
activity 

u-4 
manipulation by 
teachers before 

the activity 

u-5 
manipulation by 
teachers after 
the activity. 

total 

vo-1, poor physical 
skills of students 

0 
(0%) 

0 
(0%) 

2 
(8.3%) 

0 
(0%) 

3 
(12.5%) 

5 
(20.8%) 

vo-2, various levels of 
physical skills of 
students 

0 
(0%) 

0 
(0%) 

1 
(4.2%) 

0 
(0%) 

3 
(12.5%) 

4 
(16.7%) 

vo-3, good physical 
skills of teachers 

1 
(4.2%) 

2 
(8.3%) 

0 
(0%) 

7 
(29.2%) 

0 
(0%) 

10 
(41.7%) 

vo-4, poor physical 
skills of teachers 

0 
(0%) 

0 
(0%) 

0 
(0%) 

1 
(4.2%) 

0 
(0%) 

1 
(4.2%) 

vo-5, good and poor 
physical skills of 
teachers 

1 
(4.2%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

1 
(4.2%) 

vo-6, good and poor 
physical skills of 
students and teachers 

0 
(0%) 

0 
(0%) 

3 
(12.5%) 

0 
(0%) 

0 
(0%) 

3 
(12.5%) 

total 2(8.3%) 2(8.3%) 6(25.0%) 8(33.3%) 6(25.0%) 24 

Table 6 shows the correspondence between the “video content” and “usage” of the assumed use of 
the multi-angle videos in the teaching of technology education to the general class. 

Table 6. “Video content” and “usage” of general class instruction. 

“usage” 
 

“video content”  

u-1 
 manipulation by 
students before 

the activity 

u-2 
manipulation by 
students during 

the activity 

u-3 
manipulation by 
students after 

the activity 

u-4 
manipulation by 
teachers before 

the activity 

u-5 
manipulation by 
teachers after 
the activity. 

total 

vo-1, poor physical 
skills of students 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

vo-2, various levels of 
physical skills of 
students 

0 
(0%) 

0 
(0%) 

2 
(9.5%) 

0 
(0%) 

1 
(4.7%) 

3 
(14.3%) 

vo-3, good physical 
skills of teachers 

0 
(0%) 

1 
(4.7%) 

0 
(0%) 

6 
(28.6%) 

0 
(0%) 

7 
(33.3%) 

vo-4, poor physical 
skills of teachers 

1 
(4.7%) 

0 
(0%) 

0 
(0%) 

1 
(4.7%) 

0 
(0%) 

2 
(9.5%) 

vo-5, good and poor 
physical skills of 
teachers 

2 
(9.5%) 

0 
(0%) 

0 
(0%) 

3 
(14.3%) 

1 
(4.7%) 

6 
(28.6%) 

vo-6, good and poor 
physical skills of 
students and teachers 

0 
(0%) 

0 
(0%) 

2 
(9.5%) 

0 
(0%) 

1 
(4.7%) 

3 
(14.3%) 

total 3(14.3%) 1(4.7%) 4(19.0%) 10(47.6%) 3(14.3%) 21 

Regarding “video content,” vo-3, good physical skills of teachers, and vo-5, good and poor physical 
skills of teachers, were the most common responses, at 33.3% and 28.6%, respectively. On the other 
hand, no instruction on vo-1, poor physical skills of students, was assumed. This indicates that 
instruction demonstrating only immature physical skills is not considered for general class instruction 
in technology education. 

Regarding the “usage” of multi-angle videos, most of the responses were for u-4, manipulation by 
teachers before the activity, accounting for about half of the total (47.6%). From this, it can be 
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assumed that the use of multi-angle videos before the students’ activity is intended to change the 
traditional demonstration. 

In terms of combinations of “video content” and “usage,” the combinations of vo-3 and u-4 as well as 
vo-5 and u-4 appeared frequently, 28.6% and 14.3%, respectively. As a specific example of vo-3 and 
u-4, it was considered that the teacher should show the students a multi-angle videos of the physical 
skill as an expert model before the activity, and then the teacher should teach the point of the physical 
skill from different angles. As a specific example of vo-3 and u-4, it was thought that the use of having 
students watch and compare the expert model and the failed multi-angle videos would allow them to 
examine the correct physical skills. 

4 CONCLUSIONS 
The investigation was conducted to examine the use of multi-angle videos in skill learning in 
technology education. First, we examined how technology education teachers view the multi-angle 
video of a beginner sawing wood. As a result, it was found that they did not move the viewing angle 
significantly and observed the work by focusing on the angle that was easy to view, even though the 
multi-angle video allowed viewing from multiple directions. In addition, it was found that the angle that 
was easy to view was the front of the operator or the dominant hand side. 

Next, assuming the scene of instruction to the model of the sawing multi-angle video, we analyzed the 
content of the instruction and the multi-angle video used. The results showed that the angles of the 
video used for the sawing instruction were heavily unbalanced, with angles from the front or dominant 
hand side of the model being used. From these results, it was found that the angles technology 
education teachers wanted to confirm in physical skill instruction and those they wanted to show to 
learners in instruction were generally fixed. In the case of sawing, there was a tendency to limit the 
angles to the front or the dominant hand side. As a result of examining the characteristics of the 
instruction using the multi-angle video, it was found that the instruction tended to be about procedural 
knowledge, such as work procedures. 

In addition, we examined the opinions on the use of multi-angle videos in physical skills instruction in 
technology education. There were many responses for the use of multi-angle videos for 
demonstrations, which are generally conducted for physical skills instruction in technology education, 
and more responses for the use of multi-angle videos in the general instruction than in individual. 
Specifically, it was found that the characteristics of multi-angle images were utilized for teaching while 
changing the viewing angle according to the content to be taught and for the students to confirm the 
physical skills from an objective viewpoint. 

From these results, it was concluded that the physical skill instruction using multi-angle videos is 
expected to be a method to allow students to acquire procedural knowledge while observing the 
demonstration of an expert model. In addition, it was shown that the characteristics of multi-angle 
videos could be used in physical skill instruction by observation, as it could teach procedural 
knowledge from an angle that is easy to observe. 

Based on the above, a possible way to teach physical skills using multi-angle videos in technology 
education is to have students observe the demonstration from an angle determined by the teachers in 
order to acquire procedural knowledge. 

In conventional physical skill learning by observation in technology education, it is difficult for all 
students to observe the teacher’s demonstration from a certain angle, and even when video materials 
are used, it is not possible to have students observe from the angle that the instructor originally 
wanted to show. However, by using multi-angle videos, the demonstration can be observed by all 
students from an angle determined by the teacher. In addition, by editing the video and adding 
captions, it is possible to create teaching materials that meet the needs of each teacher. 
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Abstract 
The broad knowledge types that must be learned in technology education include technological 
knowledge (TK) and knowledge about technology (KaT). TK is acquired and utilized along with the 
practical and experiential learning activities characteristic of technology education. KaT is knowledge 
of the technology itself, including its relationship with society and the environment and its history, and 
has features that are relevant to the correct evaluation and selection of technology. Both TK and KaT 
have been included in the curricula and educational standards of the UK, US, and Japan. However, 
the organized linkage of knowledge on both sides has not been made clear; that is, the back-and-forth 
strategy from KaT to TK and vice versa. This study proposes a teaching strategy for technology 
education in which TK and KaT have effective continuity. The developed strategies include learning 
activity such as how these technologies were selected and how TK was used to create new 
technologies. By using the theme of bicycle lights, we verified this teaching strategy through 
classroom practice. In the class, students learned how rim and hub dynamo power generation works, 
its advantages and disadvantages, the development of the hub dynamo and its relation to social 
needs, and the relationship between the spread of the hub dynamo and social factors. The results of 
the class evaluation showed that many students were able to understand the relationship between 
“technological development” and “social demand”, indicating the effectiveness of the proposed 
teaching strategy. 

Keywords: teaching strategy, knowledge about technology, technological knowledge, technology 
education class. 

1 INTRODUCTION 

1.1 Knowledge of technology education 
The knowledge learned through technology education has various aspects; according to Pavlova [1], 
two major types of this knowledge include knowledge about technology and knowledge within 
technology. Norström [2] suggested that the main purpose of Swedish technology education in 
compulsory school is to equip pupils with technological knowledge (TK) and knowledge about 
technology (KaT). According to Norström [2], TK mainly involves technology-related methods and 
content and mainly adopts the practical, experiential learning activities as a learning method. In 
contrast, KaT mainly aims to understand the technology itself, including the connection between 
technology and society, its impact on the economy and the environment, and its history. 

In recent years, the evolution of technology education has often been expressed as “technology and 
engineering” education due to the influence of the STEM concept [3]. Since engineering is an activity 
in which products and systems (i.e., new technologies) are created [4], learning about this creation, 
and the effect of the created technology on society, the economy, and the environment is becoming 
more important. In engineering education, engineers have traditionally been trained not only to 
become familiar with the various specialized knowledge and skills required for construction and 
manufacturing but also to understand society and a wide range of people. Engineering practice 
requires going beyond the mere utilization of TK and calls for a focus on the ethical considerations 
associated with design, stakeholders' sociocultural contexts, and how designs interact with the natural 
environment [5-7]. Harris et al. [8] pointed out that the central concern of the engineering profession 
and practice should be ethical responsibility, further indicating that engineering services for customers, 
employers, and the public should consider usability, quality, safety, efficiency, and cost-effectiveness. 
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Similarly, Nair [9] suggested that more focus should be placed on society, the environment, and the 
community in engineering problem-solving efforts, positing that design is a rhetoric of engineering 
lessons and emphasizing the importance of the dimensions of context and human, environmental, and 
social justice. As noted by Raju and Sankar [10], engineering students are expected to be not only 
technically proficient but also to exhibit a sound awareness of real-world issues such as marketing, 
finance, communications, and interpersonal relations. 

Ropohl [11, p.70] defined one of the types of KaT as “socio-technological understanding” and 
advocated the need for its teaching in general education. Socio-technological understanding can be 
explained as “systemic knowledge about the interrelationship between technical objects, the natural 
environment, and social practice. This understanding will acknowledge that not only the single 
technical object has to be optimized, but also the ecological and the psycho-social context within 
which the artifact is located.” Thus, the importance of KaT for promoting knowledge of the history of 
how technology has been developed in the past has been noted. To conceptualize technology in a 
more sophisticated manner, the knowledge and processes involved in the creation of products and 
systems and their implications must be acknowledged. Pavlova [1] suggested that technology 
education curricula should include the understanding that the development of technology depends on 
human values, on the one hand, and has its laws of development, on the other. In Sweden, the 
subject of technology is expected to develop the pupils' technological expertise and awareness, and it 
is considered that pupils should develop abilities to “analyse the driving forces of technological 
development and how technology has changed over time” [12, p.783]. It is important to examine KaT 
in the context of general education and that of practical experiential TK and consider the learning 
relevance and relationship between the two. In other words, TK instruction, which respects the 
practical and experiential learning activities that are characteristic of technology education, and its 
interaction and well-balanced cooperation with KaT should be considered. 

1.2 KaT in technology education curricula 
This section examines how KaT is positioned in technology education curricula and their associated 
standards by examining the situation in the US, UK, and Japan. In the International Technology and 
Engineering Educators Assocation’s [2] report, Standards for Technology and Engineering literacy, 
refers primarily to technology and engineering education in the US. Some core disciplinary standards 
have KaT properties; for example, “nature and characteristics of technology and engineering,” “core 
concepts of technology and engineering,” “impact of technology,” “influence of society on technological 
development,” and “history of technology” 

“Our World and Me” is an example of the teaching materials published by the ITEEA for the sixth-
grade elementary school curriculum [13], which comprises three units under the framework of the 6E 
Learning by DeSIGN™ Model [14]. In the second unit, "The Automaton: Electronics Adds Life," the 
first part of the "Engage" process teaches students about the role of electricity and its relationship to 
life. In the subsequent "Explore", "Explain", and "Enrich" processes, students acquire knowledge of 
electricity, which they can use in the "Engineer" process. If we consider that the knowledge acquired in 
"Explore," "Explain," and "Enrich" and used in "Engineer" is mainly TK, then it is KaT that is being 
learned in "Engage”, and so it seems that KaT is positioned in the previous stage. 

In the English national curriculum, “design and technology” are compulsory subjects in Key stages 1 to 
3. The purpose of “design and technology” are described “using creativity and imagination, pupils 
design and make products that solve real and relevant problems within a variety of contexts, 
considering their own and others’ needs, wants and values” and “through the evaluation of past and 
present design and technology, they develop a critical understanding of its impact on daily life and the 
wider world [15].” This suggests a relationship between technology, engineering, society, and life, and 
the purpose of this “design and technology” subject includes an understanding of KaT. The curriculum 
also states, “[Pupils] acquire a broad range of subject knowledge and draw on disciplines such as 
mathematics, science, engineering, computing and art [15].”  

The Japanese technology education curriculum comprises various technologies used in modern 
society, including the “technology of materials and their processing, the technology of nurturing living 
things, the technology of energy conversion, and technology of information.” Each content unit 
includes the following subunits, according to which learning items are defined [16, p.23]: 
“Understanding existing technologies,” “Setting problems and solutions,” “Designing and planning 
based on scientific understanding of technology,” “Making, producing, and nurturing for problem-
solving,” “Evaluation of outcomes,” and “Perspectives for solving the next problem.” KaT mainly 
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corresponds to “Understanding existing technologies and “Perspectives for solving the next problem”. 
In “understanding existing technologies,” the aim is to understand the content and mechanism of 
existing technology and the intention and ingenuity behind it. The content and mechanism to be 
covered in “understanding existing technologies” are both taught by considering cooperation with 
related subjects. In “perspectives for solving the next problem,” the aim is for students to understand 
the concept of technology by reflecting on the results and processes of the technological problem-
solving and to foster the ability to think about evaluating, selecting, managing, operating, improving, 
and applying technology in our future society. If we consider that “setting problems and solutions,” 
“designing and planning based on scientific understanding of technology,” “making, producing, and 
nurturing for problem-solving,” and “evaluation of outcomes” mainly correspond to TK, we can infer 
that KaT is located between the beginning and end of the learning process. 

Thus, KaT features in the aims and content of each country's curriculum and standards. In these 
contexts, there are suggestions as to where KaT is located in the learning process, as in the US and 
Japan. It can also be seen that the emphasis is on the relationship between KaT and the aims and 
content of other subjects, as in the UK and Japan. From these viewpoints, it is important to determine 
where KaT is located in the learning process of technology education and establish the relationship 
between KaT and other subjects, considering the nature of KaT. 

1.3 Study purpose 
Based on the above, we can summarize the problems related to the knowledge of technology in two 
ways. One issue is the relationship and continuity between TK and KaT, and the order in which TK 
and KaT are studied, how they should be combined, and how they should be related in the structure of 
technology education curricula should be examined. Another issue is the relevance of the knowledge 
and content of other subjects in KaT learning. With regard to TK, it has been proposed that the 
principles, perspectives, and thinking styles of science, technology, and mathematics are related in a 
multilayered manner in the context of engineering activities allowing the creation of systems and 
products in STEM education [4]. However, the methods for teaching KaT in relation to other subjects 
have yet to be examined. 

Based on the relevance and continuity of TK and its relation to the knowledge and content of other 
related subjects, in this study, we examine KaT learning and verify a practical technology education 
class based on this concept. The following research question was proposed:  

RQ1. What kind of teaching strategy is appropriate for teaching KaT in technology education and for 
connecting it to TK? 

A theoretical approach was taken to address this research question through the practice of a 
technology education class. 

2 METHOD 

2.1 Learning KaT  
The knowledge learned in technology education is not devoted to acquiring specialized knowledge 
and skills in science and technology but rather to the need to learn KaT as essential knowledge to live 
and work in the modern world. Within KaT, learning the nature of technology is important for problem-
solving, as is understanding its history [17]. It is also necessary to understand the relationship 
between technology and society [18-19]. These considerations suggest the importance of studying the 
relationship between society and technology, the technology that has historically contributed to 
problem-solving, the history of technology, and technological evaluation to develop KaT as it relates to 
the necessary professional knowledge and skills in science and technology. 

Considering the nature of the KaT that leads to the TK used in practical activities in technology 
education, it is necessary to address the factors and processes during the development, creation, and 
dissemination of products and systems that use technology from a social perspective [13-14]. For 
example, learners can return to the time when a popular product or system was developed to 
understand the social structure and problem consciousness that was the premise for the interaction 
that occurred between developers and consumers. Learners can focus on their KaT learning by 
reviewing examples of products created as a result of TK and practice. For example, according to 
Petrina [20], reverse engineering is a method wherein we figuratively and literally disassemble 
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technology to determine how it works and is considered to contribute to the learning of TK. We can 
infer from similar retrospective cases that it is useful to consider how KaT was considered in the past. 

In this study, we propose a "teaching strategy to link KaT and TK" which looks back to when existing 
technologies were developed and examines how these technologies were evaluated and selected and 
how TK was used to conceive and create new technologies [21]. The "teaching strategy to link KaT 
and TK" is illustrated in Figure 1. 

 
Figure 1. Teaching strategy to link knowledge about technology and technological knowledge. 

2.2 Linking KaT and TK  
In Figure 1, “Motivation for creation,” “Designing and planning,” “Making, producing, and nurturing,” 
and “Evaluation of outcomes,” which together comprise the process of problem-solving in Japanese 
technology education, are used to illustrate the process of technological problem solving [22].  

The present study’s proposed “teaching strategy to link KaT and TK” is an approach that opposes the 
process of technological problem-solving that utilizes TK, and investigates and considers how 
technology was created and disseminated to solve societal problems. In other words, it is assumed 
that students will investigate the causes and processes that led to the development and diffusion of 
technologies that have been accepted by society. Factors that contribute to the diffusion of existing 
technologies include changes in social structure, population increase or decrease, legislation, regional 
and global environment, etc. Social issues such as disasters and internationalization are also 
expected, and students are asked to explore the factors that contribute to the spread of these and 
other social issues in relation to social studies. 

Furthermore, these social changes and issues may be influenced by scientific progress and 
technological development; therefore, the scientific development that made the solution possible and 
the technologies that can be further developed and utilized are also relevant to the development and 
diffusion of products. These dissemination factors allow students to explore the relevance of both the 
relevant science and technology. 

The diffusion of products and systems is recorded as data, allowing the relevant figures to be referred 
to. Understanding the relationship between these data and the diffusion factors such as science, 
technology, and societal influences involves a process of mathematical modelling [23]; therefore, in 
this situation, students will be able to elaborate on these diffusion factors as formulas and models in 
relation to mathematics.  

Regarding the factors of diffusion of existing technologies, we developed a cross-curricular approach 
from the viewpoints of technology, mathematics, science, and social studies, etc. Students can also 
relive the process of technological problem solving in which TK is used. Through the “teaching 
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strategy to link KaT and TK", we expect to develop a more appropriate and enriched method of 
learning technological problem-solving using TK to create new technologies. In other words, the 
strategy aims to prepare the attitude and methodology for learning technological problem-solving. 

In the process of technological problem-solving, the motivation for creation organizes perspectives on 
problem-solving through technology, based on current and future social problems (social studies), 
developed science (science), and technology that can be developed and used (technology). In this 
process, society’s problems are identified, and technological issues for solving and improving the 
problem situation are defined. 

During the processes of “Designing and planning” and “Making, producing, and nurturing for problem 
solving,” students design and realize solutions based on existing scientific principles and laws 
(science) and technologies that can be developed and utilized (technology). In these processes, the 
social constraints of laws, morals, and people's preferences (social studies) must be considered. 

The products and systems created in the “Designing and planning” and “Making, producing, and 
nurturing for problem-solving” stages are then evaluated by applying them to the problem situation 
(“Evaluation of outcomes”). In the “Evaluation of outcomes” process, qualitative and quantitative 
assessments of the issues identified in the “Motivation for creation” process are undertaken to define 
which have been solved or improved. Furthermore, social aspects such as function, performance, 
safety, and public nature; environmental aspects such as environmental impact; and economic 
aspects such as efficiency and economy are considered from the perspective of evaluation in 
problem-solving. Students can also envision the products they have created, produced, and nurtured 
in the evaluation stage, and think deeply about their value to society and what risks they might face. 
This represents a learning activity similar to the prior KaT learning process. 

Students can also consider diffusion factors, such as population growth or changes in the law, in 
relation to social studies. It is also possible for them to consider environmental impact assessments in 
relation to science and to apply mathematical modelling to these inquiry processes. Thus, it is 
expected that this course will make a significant contribution to furthering the study of mathematics, 
science, and social studies, as well as technology. By linking the learning of KaT with the learning of 
technological problem solving for the utilization and acquisition of TK, we can contribute to more 
effectively cultivating technological literacy. 

3 RESULTS AND DISCUSSION 

3.1 Class Practice: Bicycle light and dynamo  
Based on the "teaching strategy to link KaT and TK" shown in Figure 1, we conceived and practiced a 
technology class, situating it within a unit that involves practical and experiential learning and problem-
solving related to community safety through the use of efficient energy conversion technology. At the 
beginning of the unit, students learn knowledge and skills that can be applied to the design of lighting 
circuits, including basic electric circuits consisting of power supplies, loads, conductors, and switches, 
as well as transistors and sensors for controlling the flow of current. Thereafter, they design, develop 
and evaluate these lighting circuits to solve the challenges posed by lighting problems in the home 
and the community. Finally, based on previous studies, we considered the state of energy conversion 
technology for the development of society and the improvement and application of future lighting 
products and systems. The class on learning KaT was the first part of the unit; it was developed in 
relation to the design, manufacturing, and evaluation of lighting to solve potential problems at home 
and the community and to encourage students to examine the development and diffusion of existing 
lighting equipment. The theme of the class was a dynamo for bicycle lights. In this class, we compared 
the hub dynamo and rim dynamo and examined the dynamo's characteristics and its diffusion process. 

The hub dynamo is a power generation method patented in 1937 by the British company Raleigh [24]. 
In Japan, Bridgestone Cycle Co., Ltd. developed and sold the "Tentoumushi" product—the name of 
which was based on the Japanese word for “ladybug”—which also uses a hub dynamo, in 1990 [25]. 
The rim dynamo generates an induced electromotive force by rotating a magnet surrounded by coils 
from the power generated by the friction of a rotating front wheel tire, which then turns on a bike’s 
light. The hub dynamo, on the other hand, has a coil surrounded by a magnet mounted in the centre of 
the front wheel, which generates an induced electromotive force as the tire rotates, turning the light 
on. 

2230



In the rim dynamo, by lowering the lever, the vehicle can gain a rotating force from friction with the 
tires; if the rider neglects to pull down the lever, they may be cycling without a light at night. In the hub 
dynamo, the light sensor automatically turns on the light when the front wheels are turning below a 
certain level of darkness, thus preventing the vehicle from operating without lights at night. 

The rim dynamo causes friction with the tires, which results in a large load on the pedalling force. In 
addition, it causes friction noise with the tires. In the hub dynamo, the load on the pedalling force is 
relatively small and equals very little in terms of experience. However, the hub dynamo is more 
expensive than the rim dynamo, and a rim dynamo can be repaired or replaced relatively easily if it 
breaks down, while a hub dynamo requires the wheel itself to be replaced, which can be time-
consuming. 

3.2 Japanese traffic rules and laws  
The Road Traffic Law of Japan [25] states that "Vehicles must be operated at night (i.e., from sunset 
to sunrise) if they are on the road with headlights, width lights, tail-lights, and other lights turned on.” 
Therefore, there is a legal need for the mounting and lighting of bicycle lights. 

In 2011, the National Police Agency presented the “Promotion of Comprehensive Measures to Realize 
Good Traffic Order” to the heads of police departments in each prefecture [26], which aimed at 
reducing the number of rule and etiquette violations and bicycle-related accidents among automobile 
users. It also aimed to promote safety education for motorists and to strengthen the control of bicycles. 
In 2015, the Road Traffic Law of Japan was partially amended, and regulations regarding training 
courses for the prevention of traffic hazards caused by cyclists came into effect [25]. Under the new 
Road Traffic Law, bicyclists who have been caught jaywalking or otherwise riding their bicycles 
dangerously more than once are required to take this course within a certain period. Failure to comply 
with the course order results in a fine of up to 50,000 Japanese yen. 

3.3 Practice for junior high school students  
The current study’s classes were conducted in November and December 2019 with 90 eighth-grade 
students from Hiroshima Prefecture and Hyogo Prefecture in Japan. The class development plan is 
shown in Table 1. 

In Learning Activity 1, students were introduced to the types of bicycle lights and the activity’s learning 
objectives. In (1), the teacher informed students that there were various types of bicycle lights (Figure 
2), and the hub dynamo and rim dynamo were described as “separate” and “integrated” types, 
respectively. The teacher also introduced electric-assisted bicycle lights and battery-powered mounted 
lights. 

 
Figure 2. Learning materials: Various types of bicycle lights. 

After understanding the types of lights, (2) students investigated the types of lights on bicycles in the 
school's bicycle parking lots. If there were no students who commuted to school by bicycle, they 
investigated the types of lights on bicycles parked in the bicycle parking lots near their homes and 
their communities and then presented their findings. In (3), the survey results were shared among the 
students to confirm that there are many integrated and separate types of lights. The integrated type is 
a rim dynamo, and the separate type is a hub dynamo. The teacher also conveyed that in recent 
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years, there had been a high number of hub dynamo bicycles produced. In contrast, previously, there 
high number of rim dynamo bicycles were produced in Japan. Based on the above, students were told 
that they would be learning about the relationship between changes in bicycle lights and society, and 
the learning task was confirmed as, "Let's learn about bicycle lights as an example to clarify which 
technology supports our lives and society.” 

Table 1. Class development plan based on the "teaching strategy to link KaT and TK". 

Class title: Let us explore technology for a society based on bicycle lights 
Grade level: 8th grade 
Teaching process (50 min.): 

Learning activity Teacher’s instructions 

1 Understand the learning tasks of this lesson. 
(1) Know the types of bicycle lights.                              
(2) Investigate bicycle lights on bikes parked at school.      
(3) Share the investigation results and learn that there are 
many integrated and separate types.                       
(4) Identify the learning task. 
 
2 Learn how a dynamo works.                                              
(1) Understand the power source to turn on a bicycle light.                                                                                
(2) Review the electromagnets learned in elementary 
school.                                                                            
(3) Learn how the motor works.                                          
(4) Know how a dynamo works. 
 

3 Learn about the technological ingenuity behind the 
“Tentoumushi.” 
(1) Understand that a load of pedaling a bicycle varies 
with the dynamo. 
(2) Experiment with how the load on the dynamo changes 
with different light bulbs.  
(3) Learn that the “Tentoumushi” turns on automatically. 
 
4 Learn about social regulations and legal changes 
regarding bicycles. 
(1) Read the graph of the number of warnings for bicycle 
riding. 
(2) Know that the “Comprehensive Measures to Achieve 
Bicycle Traffic Order” was published in 2011. 
(3) Know that the Road Traffic Act was amended in 2015 
to include penalties. 
 
 
5 Consider the diffusion process of the “Tentoumushi” in 
relation to changes in the law and the rate of its adoption.  
(1) Learn that between the 1992 catalog to the 2011 
catalog, the adoption rate of the Tentoumushi bicycle was 
about 20%.  
(2) Predict the dissemination of the 2019 catalog.  
(3) Learn the adoption rate of the 2019 catalog. 
 
6 Summarize the lesson. 
(1) Write an opinion on the development of technology 
required in developing a product and its relation to the 
social factors that were the objective of the development. 

・Motivate students to study by investigating bicycle 
lights. 
・Convey that in the past, most bike lights were of the 
integrated type; however, today's bicycle lights are usually 
the separate type. 
 
 
 
 
・Explain that the integrated lights are powered by a rim 
dynamo and the separate lights by a hub dynamo. 
・Explain that when the output shaft of the motor is 
rotated, electricity is generated and the motor becomes a 
dynamo. 
 
 
 
 
・Explains that in 1990, Bridgestone Cycle developed the 
“Tentoumushi.” 
・Use the teaching materials to make students aware of 
the difference between the forces required to rotate a rim 
and a hub dynamo. 
・Using a dynamo model, demonstrate to students that 
the load changes when using a Krypton bulb or an LED 
bulb. 
 
 
・Explain that the background to the development of the 
“Tentoumushi” was not only the improvement of its 
functions and performance but also the social issues 
related to bicycle riding. 
・From reading the graph, point out a decrease in the 
number of warnings. 
・Confirm that the reason for the decrease in the number 
of warnings was related to the policy issued by the Police 
Department in 2011 and the amendments to the Road 
Traffic Act in 2015. 

 
・Ask students to think about how changes in the law 
relate to the spread of the “Tentoumushi” 
・Tell students that the adoption rate was 23.5% from the 
2011 catalog. 
・Think about how the Police Department's policy and the 
amendments to the Highway Traffic Act will be relevant 
when predicting the adoption rate of the 2019 catalog. 
 

 
・Ask students to consider the technological and social 
factors that should be considered when developing a 
product by using what they have learned from the bicycle 
lights. 
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In Learning Activity 2, students learned how a dynamo works to turn on a bicycle light. In (1), the 
teacher informed them about the power sources of the various bicycles' lights and that rim and hub 
dynamos are powered by a generator. In section (2), students were reminded about the 
electromagnets they learned about in elementary school science. Teacher illustrates that an iron core 
is magnetized when a coil is wound around it, and an electric current is passed through it. 

In (3), the teacher briefly explained the motor mechanism that rotates in a certain direction; 
specifically, by adding a brush and a commutator to an electromagnet with a magnetic field around it, 
it is possible to change the direction of the current. Thereafter, in (4), the teacher explains that the 
same mechanism as the motor that converts energy from power to power can generate electricity. 

In Learning Activity 3, the students were told the product name of the bicycle where the hub dynamo is 
used, "Tentoumushi," and learned about the technological innovations utilized in the hub dynamo. In 
(1), students were made aware of the difference in the forces required to rotate the rim and hub 
dynamos by using teaching materials that display only the front wheels of the bicycle. Here, the high 
load on the rim dynamo when pedalling was demonstrated. 

The rim dynamo also reminds students that they need to knock down the lever to gain frictional force 
with the tire in addition to pedalling and turning the tire. In (2), using a model of a generator made from 
block learning materials, the students were shown that the load to turn the handle of the generator 
differs depending on the light bulb. Here, the students saw the difference in the weight of the handle 
when changing the bulb from an LED bulb to a Krypton bulb. In (3), the hub dynamo's light had a 
sensor component that senses brightness, which signalled that the light would automatically turn on 
when the front wheel rotated in the dark.  

In Learning Activity 4, students learned about social regulations and legal changes regarding bicycles. 
In (1), the teacher presented a graph of the number of bicycle instruction warning cards presented by 
the police for dangerous bicycling from 2010 to 2018. Here, the students considered changes over 
time and the relevant influencing factors and noticed a downward trend in warnings. 

(2) informed the students that the “Promotion of Comprehensive Measures to Realize Good Traffic 
Order” [27] was initiated in 2011 when the graph's decline occurred and explained that there are no 
penalties for this measure. (3) indicated that the Road Traffic Act was amended in 2015 to introduce 
penalties for dangerous cycling [26]. Through these learning activities, students became aware that 
there have been social issues related to bicycle riding and the development and promotion of lights. 

In Learning Activity 5, students learned to think about the spread of the “Tentoumushi” in terms of the 
relationship between legislative changes and the rate of the light’s adoption. In (1), the teacher 
showed students a graph depicting the “Tentoumushi’s” adoption rate in the Bridgestone Cycle 
Corporation's bicycle catalog, demonstrating the difference in the rate from the 1992 catalog to the 
2011 catalog, with a maximum rate of about 25%. 

In (2), the teacher forecast the “Tentoumushi” adoption rate in 2019, based on the regulations and 
legal amendments described in Activity 4. In (3) the teachers told students that this 2019 rate would be 
37%. Given that the penetration rate of electrically assisted bicycles is about 50%, the teacher 
explained that it is important to note that the adoption rate of the “Tentoumushi,” which uses a hub 
dynamo, is high. 

In Learning Activity 6, students were asked to reflect on what they had learned about the structure and 
diffusion of hub dynamos and think about technological and social factors that should be considered in 
developing future products. In this section, the students were asked to describe their opinions on the 
relationship between the development of the technology required for the product and the social factors 
that represented the objective of the development. 

3.4 Evaluation of class practice  
In Japan, classroom learning is evaluated through a goal-based assessment. The objectives of this 
assessment were defined according to the three aspects of the Courses of Study [28]: “Knowledge & 
Skills”, “Thinking, Judgment, and Expression,” and a “Proactive attitude towards learning”. To evaluate 
the class in relation to its objectives from the viewpoint of students’ “ability to reason, judge, and 
express,” the teacher set the criteria shown in Table 2. 

As a result of the evaluation criteria, 41 students (45.6%) were graded A, 39 (43.3%) were graded B, 
and 10 (11.1%) were graded C.  
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Most of the students could achieve the class goal, as 90% of them scored B or better, indicating that 
the class was generally satisfactory. As such, the lessons developed and practiced may have allowed 
us to understand the relationship between "technological development" and "social demands" in 
relation to the development and diffusion of products. 

Table 2. Evaluation criteria. 

Evaluation Level A The factors that lead to the diffusion of new products that utilize technology are explained 
by interrelating the development of technology and the demands of society. 

Evaluation Level B The factors that lead to the diffusion of new products that utilize technology are explained 
from each of the development of technology and the demands of society. 

Evaluation Level C Students have not reached Evaluation Level B. 

In the future, it will be necessary to implement lessons based on these teaching strategies for other 
themes as well, and to examine the effects of these lessons through practice. It is also necessary to 
examine in detail how the quality of classes based on these teaching strategies and learning activities 
for fostering technological problem-solving skills can be improved. 
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Abstract

Competition-based teaching methodologies have shown great effectiveness in recent years. This project
was carried out through an Olympic Game consisting in 7 tests in which the students had to solve
questions dealing with subjects of the university years during a competition with their peers. To reach the
final Challenge (test in which everyone was competing with everyone), the students had to pass 6
previous tests in which a visible ranking was composed by all their classmates. Student competitions
about the knowledge of certain areas have become very common in elementary schools but, in this
project, it is intended to assess how this process works in Higher education. The purpose of the teaching
innovation project called "Physiotherapy Olympics" was to motivate the students who are about to finish
their university physiotherapy degrees in deepening in the subjects they have developed throughout
their university years with the aim of encouraging them to get better results.

We present the competition model that was used, the results obtained and a comparative analysis
among the different partners taking part in the project.

The analysis carried out showed highly effective results among students and teachers. The used tool
generates motivation among students and is capable of integrating the acquired knowledge and
improving academic skills. The degree of student´s satisfaction with the "Physiotherapy Olympics" was
very high. The average satisfaction score of all participants is 4.4 out of 5, i.e., 88% (on a scale from 0 to
100%).

The performance of an Olympiad as a motivating project of learning in university students is a valid
option, in terms of the dynamism that it generates among students and teachers while it is based on how
students value this activity positively. In addition, it contributes to consolidate the knowledge acquired in
the different subjects during undergraduate university studies.
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Universidad Nacional de San Agustín de Arequipa (PERU) 

Abstract 
The subject Research Methodology in university studies gains importance for future professionals and 
investigators preparation since improves critic thinking and empowers investigative skills that leads to 
develop scientific research to solve real problems. At this article, the use of crosswords as didactic 
resource is analyzed for university students teaching-learning process. A transversal descriptive study 
was performed on 32 students enrolled at Scientific Methodology course at Systems Engineer Masters. 
Tools used for this article were crosswords puzzles deployed at Moodle Platform and a student 
satisfaction survey. Results show that student achieved an average score of 15.5 points in a vigesimal 
scale. Student perception was that crossword activity give them a positive motivation to study, it was a 
fun activity and it improved their study commitment. It concludes that crossword is an efficient didactic 
resource to ease teaching and learning process under the concepts: population, sample, random and 
non-random sample, sampling methods and sample size. Also, it promotes significative learning on 
university students and improves course motivation. 

Keywords: Crossword, Innovative education, Learning-teaching process, Research Methodologies.  

1 INTRODUCTION  
Postgraduate academic quality is closely related to academic research practice, therefore, including 
research skills in curricular design turned into a frequent trend. Research development on engineering 
fields has become a complex topic due to the limited amount of bibliography that efficiently guides the 
reader across the research process compared to basic science or social science [1]. 

At engineering postgraduates, two research training purposes are prioritized, being the first one related 
to knowledge, technique and methodology usage for problem analysis, experimental design and 
problem situations explaining. Second purpose involves productive skills development as elaboration, 
design, creation and understanding. Usually, these purposes are summarized in a thesis development, 
so that Scientific Research course focus in training the students to develop a research project that 
achieves minimum requirements from an academic assignment. 

Difficulties that appear during that formative process are related to a deficient understanding of the basic 
concepts: paradigm finding, study units finding and selection and variable definition. At [2], authors 
manifest that “… theoretical knowledge teaching is a problem that increasingly worries the faculty due 
to the high percentage of wrong answers shown by the students about theoretical issues that demands 
to not only repeat theory at class rather than impart knowledge in a creative way”. 

To overcome knowledge retaining and understanding difficulties, a necessity was born to redesign 
teaching-learning process through the use of pedagogical methodologies and tools to support it. 
Accurate and reasonably usage of this tools can turn learning into a nicer and more interesting 
experience for a student. On the other side, using Information and Communication Technologies (ICT) 
during the reviewing process can be very handy, not to introduce concept changes [3] rather as tools 
that allows teachers and students to efficiently use time and teaching material. 

Under this information context, objectives experienced at this article were: design, apply and asses 
pedagogic crosswords puzzles efficiency for they to reinforce and review imparted knowledge related to 
identifying the population and sample selection. Specifically, the selection of the following topics: population, 
sampling, random and non-random sampling, sampling types and sampling size. Over these topics, even 
though they seem to be simple, earlier researches [4] shows wrong believes that involves wrong decision 
making; hence the need to introduce new didactic strategies for students to improve their understanding. 

Described experience was developed at “Scientific Research Methodology” course from the Systems 
Engineering masters. This course was developed under the b-learning modality with Moodle platform 
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help. For the proposal to be a didactic help for students to learn theoretical concepts in a nicer way, an 
electronic crossword from the Moodle Platform was used. 

2 REFERENCE FRAME 

2.1 Research Methodology teaching 
Under the accreditation process, universities are considering to teach Research Methodology as an 
important component for pre and post degree students training and a development strategy that allows 
teachers, students and graduates perform research tasks oriented to productive research, scientific 
publications and patent licensing. 

However, there are studies [5,6,7] that shows that, even though all developed efforts, investigative skills 
development are not being achieved on the expected levels. 

At [8], five objectives for teaching Research Methodology are proposed: (a) create scientific knowledge; 
(b) solving problems through research; (c) perform reality assessment; (d) data analysis and 
interpretation; and (e) write technical–scientific reports. 

A teaching–learning research methodology model doesn’t exist. Characteristics for this model are 
determined by the institutional educational model and the profile for the study program graduation. Each 
knowledge area has their own research definition, and based on it, parameters are defined in order to 
determine the ways that are allowed to perform research. In particular, at the engineering area, research 
methodology has its own structure that includes a design phase. 

2.2 Crossword puzzle 
First crossword appeared in 1913 at the Sunday New York World supplement. A crossword puzzle is a 
written game that consists in writing a word series at a template (in vertical or horizontal order) that cross 
each other; for the game development, two definition lists are proposed at the template, one horizontal 
and one vertical. 

At [9], it is stated that with time going by, crosswords have been acquiring some characteristics that 
allow them to be a didactic tool that develop understanding capacity skills. For [10], crossword puzzles 
are also the expression of a certain conception of teaching and learning. 

At [11] a group of benefits from using crosswords are proposed for pedagogic processes, between them 
the following are highlighted: (a) Course interest and motivation increment, (b) Try knowledge level 
achieved by the students, (c) Increase independent training from the students, (d) Propose a concrete 
base for conceptual thinking, (e) Offer a real experience that stimulates student activity. 

Hence, now this ludic element can be used for educational purposes, as didactic material, and teaching 
processes support; processes that are favored by the existence of technological tools that generates 
crosswords automatically. 

3 METHODOLOGY 
Descriptive study has been performed with a cross-sectional field research that involved enrolled 
students from Scientific Research Methodology course from Systems Engineering masters at San 
Agustin National University from Arequipa (Peru). 

The design was quasi-experimental, there was no random selection of the study units and there was no 
control group. 

The population consisted of a total of 32 students; there was no sample or exclusion criteria. 

For the crosswords implementation a Moodle platform utility named “Game module-crossword” was 
used. Used instruments were generated crosswords and a survey oriented to get student perception 
around performed activity. 

4 EXPERIENCE DESCRIPTION 
Crosswords implementation at the teaching – learning process has been sustained by educational 
technology purposes. According to [12], Educational purposes provides the teacher planning and 
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development tools necessary to perform teaching and learning process, using technological resources, 
in order to maximize educational and success objectives progress. 

Selected tool was “Game module-crossword” from Moodle platform. In order to create crosswords, this 
tool needs a knowledge database that can be a glossary or questionnaire. 

Constructive focus recognizes that knowledge is a dynamic and interactive process between different 
people, hence, a list with basic terminology was delivered to the students. Students, under a cooperative 
process, build a glossary of terms, after the glossary was build, the teacher reviewed whole content and 
gave it a proper structure. 

Final glossary served as a base for crosswords generation from “Crossword” Moodle tool. This tool has 
the characteristic to provide a different crossword for each student involved in the experience. The 
activity was configured in a way that each crossword puzzle was identified under 11 concepts and it was 
available at the virtual classroom for 30 minutes (Figure 1). Base Glossary was hidden a day prior to the 
crossword filling.   

 
Figure 1. Virtual Classroom view with “Crossword” activity published. 

Crossword application, as a teaching and evaluation strategy, was from the “surprise” kind. Crosswords 
were utilized as tools for appropriation evaluation and selected concepts understanding; they also 
served as feedback mechanism for the acquired knowledge. Figure 2 shows one of the generated 
crosswords. 

 
Figure 2. Crossword generated by Moodle Platform. 

Figure 3 shows solving clues for the crossword shown at Figure 2. 
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Figure 3. Figure 2 Crossword clues. 

5 RESULTS 
To collect students' perception of the filling of crossword puzzles, an anonymous survey was conducted 
among the participants of the experience. 

For reactive elaboration, variables were too from Technological Acceptation Model (TAM) developed by 
[13] and proposed by [14, 15]. 

For the development of items, the Technological Acceptation Model (TAM) variables developed in [13] 
and the proposals of [14, 15] were used as a guide. 

At Table 1, response percentage in each category is displayed also, the score reached by each item is 
shown. 

Table 1. Survey results. 

 Item 
Totally 

disagree (0) 
Disagree 

 (1) 
Agree 

 (2) 
Totally 

Agree (3) Average 

1 Crossword application was a didactic, 
creative, and innovative strategy 0 3.13 46.88 50.00 2.47 

2 Pedagogic Crossword is a fun educational 
strategy 0 0 25.00 75.00 2.75 

3 Pedagogic crossword favors active 
learning. 0 0 53.13 46.88 2.46 

4 Pedagogic crossword is a tool that 
improves problem solving skills. 3.13 3.13 53.13 40.63 2.31 

5 Pedagogic crossword contributed to 
deepen in developed topics 0 3.13 46.88 50.00 2.47 

6 Pedagogic crossword increased course 
motivation. 0 0 43.75 56.25 2.56 

7 Glossary implementation allowed 
communication skills improvement. 0 3.13 53.13 43.75 2.4 

8 Glossary implementation allowed 
teamwork capacity improvement. 3.13 6.25 46.88 43.75 2.31 

Figure 4 shows score behavior achieved by each item compared to the average score from the quantified 
scale. Given evaluation from the students is noticeably above the average from the scale (1.5 points). 
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Figure 4. Item’s score compared to average score scale. 

Also, an open question was formulated in order to receive suggestions that were handy for the activity. 
Highlighted reviews were: 

• Being able to solve the crossword more than once and have instant feedback access. 
• Include a chronometer displaying available time and allow access to the term glossary took from 

the questionnaire. 

Crossword was configured to evaluate on a 20 points scale, average grade obtained was 15.54 with a 
1.2 points standard deviation. 

6 DISCUSSION 
The survey results show that students perceive glossary construction as an activity that allowed them 
to improve their communication and team work skills. On the other hand, the crossword puzzle activity 
provided them a positive motivation for learning, it appeared a fun way to evaluate and improve their 
study commitment. These results are in agreement with [16] in the sense that, to achieve meaningful 
learning, educative material and didactic strategies must be well organized and impulse student 
reflexivity. 

To implement a more active and participatory didactic strategy such as filling in crossword puzzles 
captures the student’s attention and improves their motivation for the subject, which matches with results 
gotten from other studies that applied active strategies [17, 18]. 

By analyzing crosswords response, we confirm what was proposed in [19] in relationship that a 
pedagogic crossword is an exercise-control-evaluation that it no longer needs to be a group of questions 
and that its design should be focused on teaching.  

7 CONCLUSIONS 
The crossword puzzle is an efficient teaching resource to facilitate the teaching-learning process of 
concepts: population, sample, random and non-random sample, sampling types and sample size. 

Collected findings suggest that participating students perceived the pedagogical crossword as a good 
learning strategy; nevertheless, the small size of the population studied needs to be considered. 
Applying this technique to a wider population for applying in a generalized way is suggested to 
consolidate pedagogic crossword as a didactic strategy. 

Described experience proposes useful information for developing and applying didactic strategies that 
help concept appropriation improvement. It’s important to carefully select the subject in which crossword 
filling strategy is going to be applied, since this strategy helps to establish clearly defined concepts or 
steps within a procedure. 

Performing studies for applying pedagogic tools with playful characteristics in other high studies degree 
courses is suggested. 
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FLIPPED CLASSROOM AND CONTINUOUS EVALUATION IN 
POSTGRADUATE STUDIES: AN EXPERIENCE IN THE SUBJECT 

WRITING OF SCIENTIFIC ARTICLES 

Norka Bedregal-Alpaca 
Universidad Nacional de San Agustín de Arequipa (PERU) 

Abstract  
University education faces the challenge of transitioning from the traditional model of a master class to 
a more student-learning focused model, therefore many active-learning methods have been 
incorporated, nevertheless the effectiveness of these methods is limited by the actual model that 
dedicates most of the study times to transmissive teaching. It’s against this situation that the flipped-
classroom model surges as an alternative solution. In this context, at the “Writing of Scientific Articles” 
subject, a flipped-classroom model was applied, through the strategy of “Just in time teaching” and 
complemented by a system of follow up questionaries on the Moodle platform. A transversal descriptive 
study was held up, in which all of the 38 registered students on the Writing of Scientific Articles were 
included. To collect the perception of the masters-degree students around the implemented didactic 
strategy, a survey on the Moodle platform was designed and implemented, results showed that the 
students perceived positively the employed didactic strategies. As a conclusion, the application of the 
flipped-classroom model allowed to achieve the subject´s objective which was the elaboration of an 
investigative article, in addition, the questionaries implemented throughout the subject constituted a 
continuous evaluation mechanism that allowed to assess most of the knowledge related to the writing 
of scientific articles.  

Keywords: Flipped classroom, innovative education, teaching-learning process, Writing of scientific 
articles. 

1 INTRODUCTION  
In university ambit, the traditional master class model does not provide the appropriate environment for 
students to attain the expected results in competencies development. Afterwards, university education 
faces the challenge of transitioning from the traditional master class model, to a more student-learning 
focused model, therefore many universities have incorporated into their teaching methods of active 
learning that give their students the necessary conditions to develop particular competencies in the 
classroom; nevertheless, the efficiency of this methods is limited by the actual model which dedicates 
most of the teaching time to transmissive teaching lessons.  

Flipped classroom model arises as an alternative of solution because, it intentionally transfers outside 
of the classroom a part of the information that teachers must transmit in order to free up classroom time 
to dedicate it to the exercise of learning activities. This model is a methodology of active learning that 
employs digital educational resources that are managed on a virtual educational platform. Flipped 
classroom has been validated in many areas of formation [1], such as mathematics, health sciences, 
natural sciences, law, and second languages teaching. On [2] it’s found that many of the experiences 
are held at university education level, and correspond to empiric descriptive studies, study of cases or 
barely experimental. 

On the other hand, continuous evaluation is fundamental to increase the probability of the teaching-
learning process being effective; this process of evaluation can be used as a tutoring and follow up 
process in the teaching procedure [3]. Many investigations have studied TIC employment as instruments 
to evaluate learning [4, 5].  

In front of the depicted reality, educational technologies provide many options to create virtual teaching-
learning environments that power up the achievement of learning objectives and the development of 
competencies and skills. On [6] it’s stated that technology, with an adequate orientation and teaching 
strategy, can guide the student and facilitate the creation of learning environments according to the 
constructivist principles. 

In this context of information, in the Master in Maintenance Engineering, the flipped classroom model 
was tested accompanied by the implementation of a continuous evaluation system. The experience was 
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held on the Writing of Scientific Articles subject which was developed through on-line sessions with 
support of the Moodle platform. The objective of this article is to describe the experience of implementing 
the flipped classroom model through the Just in Time teaching and the implementation of a virtual 
system of continuous evaluation, to then analyze the student’s perception around the implemented 
strategies. 

2 REFERENCE FRAME 

2.1 Flipped classroom  
Flipped classroom involves sending the students, through digital ways, all of the information they should 
learn to avoid consuming most of classroom time on explanations. [7].  

Against the traditional model, where students attend master classes, flipped classroom model rises; in 
which the student previously and off-class does passive learning activities, so that face-to-face classes 
are mainly dedicated to active learning activities [8]. During this face-to-face stage, students make 
cognitive processes of higher order, considered under Bloom’s taxonomy [9, 10]. 

Teacher stops being an expositor to assume the role of a guide and also a measurer, this can propitiate 
active learning and the development of critical thinking in the student through the employment of many 
other active methodologies such as cooperative learning, problem-based learning, project-based 
learning, and study cases [11]. 

2.2 Continuous evaluation   
Evaluation has as an objective the assessment of the amount of learning achieved by the student, 
traditionally focused on the final stage of learning. Nevertheless, teachers should evaluate with regular 
periodicity the assimilation and progressive development of the subject’s content and the achievement 
of the competencies that should be reached [12]; it’s through this way that evaluation itself becomes 
continuous or progressive. 

Continuous evaluation has as an objective to collect and analyze information related to the necessities 
and achievements of the students, to produce critical judgement and take decisions directed to improve 
the teaching-learning processes [13, 14].  

3 METHODOLOGY 
This paper presents a study case of descriptive nature with a transversal field research. The units of 
study were 38 students registered on the 2021 subject “Writing of Scientific Articles” corresponding to 
the Master’s Degree on Maintenance Engineering of Universidad Nacional de San Agustín de Arequipa 
(Peru). This subject corresponds to four academical credits. 

The 64 academical hours destined to the subject’s development were distributed into 4 on-line sessions 
held every 15 days. The subject’s development was supported by the virtual classroom implemented on 
the Moodle Platform. To provide the educational resources students should review before joining the 
on-line session label resources, files and URLS provided by the platform were used. 

Design was almost experimental, there was no random pick-up of the study units and no control-group 
was employed. 

A teaching-learning method which combines Just-in-time teaching and Flipped Classroom has been 
applied [15], for this purpose study follow-up questionaries were applied, all of them implemented on 
the Moodle platform. 

To collect the masters-degree students’ perception about the implemented didactic strategy, a survey 
was designed and implemented on the Moodle Platform. 

4 EXPERIENCE DESCRIPTION 
The flipped classroom model was chosen considering all of the benefits that related literature points. 
Among the benefits are self-management of presencial and personal timing, and the efficient 
employment of technological resources, in addition, it allows to involve other active methodologies of 
constructive nature. These benefits principally refer to the characteristics of the masters-degree 
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students, who are mostly professionals who were mechanical engineers, who work in mines, and who 
should cover work shifts of 15 plus hours a day, between morning, noon and night shifts. 

All topics treated were divided into 4 units: 

• Unit 1 – Preliminary elements: Publishable academic documents, Scientific Articles, Scientific 
writing. 

• Unit 2 – Previous phase before writing: Data bases and searches, appointments, Reference 
managers, magazines, work Schedule, Writing styles: APA, Vancouver, IEEE. 

• Unit 3 – Parts of an article: Title, Authors, Summary, Keywords, Introduction, Materials and 
methods, Results, Tables and figures, Discussion, Conclusions, References. 

• Unit 4 – Editorial Phase: Sending an article, revising in pairs, Print testing. 

Before beginning the course, all of the Masters-Degree students were sent an email, with indications to 
log into the virtual classroom. In this email they were asked to check the available educative material. 

1 On the first-class session, the following points were explained to the students: 
2 Flipped classroom methodology, its stages, and the reasons to implement it. 
3 That the follow up to the concept and procedures understanding would be made through a system 

of questionaries.  
4 That the end-of-course work consisted of the writing of an academical article, that could be made 

individually or in teams no bigger than 4 people. 

Didactic sequences were planned for the different subjects to be treated, for every didactical sequence 
context, participants, and learning objectives were taken under consideration. Taking [8] proposal two 
stages were considered: pre-class and class.  

4.1 Pre-class activities 
These activities were developed during the independent work hours that the program requires from the 
masters-degree students, work which was made previously to the face-to-face class.  

The educational material referring to all the units was structured on the virtual classroom. Previously to 
the practical development of each unit, its correspondent material was shown, so that the students could 
perform the autonomous stage. All of the educational resources, depending on their nature, had the 
appropriate instructions to manage all new knowledge and to keep it as a resource for the follow-up 
questionary and for the practical work of the online session.  

The educational material was composed by: 

• Videos elaborated based on selected information, books, articles, and normative linked to the 
contents of the learning unit. (Figure 1).  

 
Figure 1. Recognizing the parts of an academic article video. 
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• The slideshow that generated the videos, and two documents: first one with specific information 
(two to three sheets long) and the second one, an academic article linked to the learning unit. 
(Figure 2). 

 
Figure 2. Educative material for the pre-class. 

In addition, and depending on the topics to develop, some didactical supports were placed: visual 
organizers, example schemes, and activities flowcharts.  

One of Moodle’s functionalities was employed to implement questionaries with multiple-choice 
questions, pair-up questions and questions of lost-word selection. These questionaries should be 
completed synchronically previously to the online session by the masters-degree students; the questions 
were oriented to determine the level of assimilation of the main concepts presented on the videos and 
lectures. (Figure 3).  

 
Figure 3. Follow-up questionaries on the Moodle platform. 

4.2 Class activities - online sessions 
After completing the described cycle for the pre-class, Just in Time Teaching Method was applied. 
Professor was able to develop the class sessions on a focused way, meaning intentionally connecting 
the contents to the previous comprehension that masters-degree students achieved starting from the 
previously given material, clarifying and making explicit the key points of the thematic block.  

The online sessions, of practical nature were dedicated to the elaboration of an academic article. During 
these sessions diverse origin activities were combined, the same that were performed under the 
supervision and support of the teacher depending on its complexity.  

As most of the masters-degree students chose to do the article in groups, the model proposed by [16] 
was used to perform team work.  

2247



 

 

5 RESULTS 
To collect the student’s perception around the didactical strategies employed, a survey through the 
Moodle platform was made, this same survey was used once again at the end of the course. 

The questionary employed to assess the perception about flipped classroom model was based on the 
one designed by [9]; some of the questions proposed on [17] were added. Therefore, this questionary 
was made of 12 scale questions and one open question. 

All of the formulated questions were Likert type of 4 levels, whose values represent: (1) Too Little, (2) A 
Little, (3) A lot and (4) Fully. The students were asked to weigh the contribution of the employed 
strategies to a set of aspects related to the teaching-learning process. 

Table 1, shows the questions asked, obtained valuations and the average score reached on every 
question. 

Table 1. Survey results. 

FLIPPED CLASSROOM MODEL 
N°  Question 1 2 3 4 Average Score 

1 
I liked the chance of watching a video instead of having a 
traditional master class to develop the theoretical topics of 
the subject. 

3% 3% 66% 28% 3.21 

2 
I prefer the traditional professor class instead of 
performing active and team work, as the ones held with 
flipped classroom methodology.  

26% 66% 5% 3% 1.84 

3 Employment of previous material (videos and lectures) 
allows me to learn study materials more efficiently. 0% 5% 71% 24% 3.18 

4 
I had a better learning experience when I used the flipped 
classroom model (videos, short lectures on pre-class and 
active learning experiences on class) compared to the 
traditional method (professor’s presentation)  

3% 3% 58% 36% 3.29 

5 The set of questionaries implemented at the beginning of 
online sessions was helpful on fixing ideas and concepts. 0% 3% 45% 52% 3.50 

CONTRIBUTIONS OF THE EMPLOYED STRATEGIES 
Value the grade in which the employed strategies have 

contributed to:  1 2 3 4 Average Score 

6 Understand theoretical contents 0% 5% 50% 45% 3.39 
7 Relate theory to practice 3% 3% 47% 47% 3.39 
8 Increase motivation and interest for the subject 0% 5% 42% 53% 3.47 
9 Search collateral information 3% 5% 42% 50% 3.39 
10 Develop communicative skills 3% 5% 39% 53% 3.42 
11 Develop autonomous learning 3% 3% 53% 41% 3.34 
12 Improve teamwork skills 3% 5% 45% 47% 3.37 

Table 2 shows the average scores obtained on each of the follow-up questionaries applied. 

Table 2. Average scores obtained on the questionaries. 

Questionary Average score obtained 

Questionary 1 13.68 

Questionary 2 15.87 

Questionary 3 16.56 

Questionary 4 15.25 

Questionary 5 17.54 
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6 DISCUSSION 
Related to pre-class activities, the group formed by 38 masters-degree students mostly expressed their 
liking for the flipped classroom methodology. (questions 1 and 2). 

94% of the masters-degree students appreciated having a better learning experience employing the 
flipped classroom model and developing pre-class activities (videos, short lectures) and the active 
learning activities developed in class (writing of the parts in the scientific article). 97% of the surveyed 
students consider that the applied follow-up questionaries allowed them to fix concepts and ideas. These 
results are in consonancy to the ones obtained by [8, 9], given that a very high percentage of the 
students prefer an inverted classroom to a traditional classroom.  

The open question was in your opinion, which were the advantages of applying the flipped classroom 
model? The answers obtained talked mostly about the online sessions, the students agreed on the fact 
that times were more efficiently employed, as this allowed them to assist classes with worked lectures 
and consolidated previous knowledge, so that the professor had the necessary time to supervise and 
feedback the advance on their article’s elaboration. Students also expressed that they invested a 
consistent amount of time on pre-class activities. 

The second part of the questionary was oriented to retrieving the student’s perception about the utility 
of combining flipped classroom, follow-up questionaries and active learning activities on the online 
session. Results are similar to [18, 19] and show an increase on the motivation for the subject and 
communicative and teamwork skills. 

In relation to the results obtained on the questionaries, an increase on average scores can be noticed. 
Eventually this could mean that once students got familiar with employed method, they learned to 
regulate themselves and distribute pre-class activities more effectively. 

7 CONCLUSIONS 
It can be concluded that the application of the flipped classroom model allowed to achieve the main 
objective of the subject, which was to elaborate an investigation article, also, the set of questionaries 
implemented along the length of the course constituted a mechanism of continuous evaluation that 
allowed to weigh the knowledge related to the writing of scientific articles. 

The students who participated on the experience perceived the flipped classroom model as a strategy 
that made easier the development of generic competencies, as teamwork, self-learning and search of 
information. 

Even after positively perceiving the flipped classroom method employment, masters-degree students 
perceive that it requires too many off-class time.  

The experience presented on this report, can be the base for future studies, in which besides the flipped 
classroom, they also integrate other active methodologies, or where information is compared to some 
indicator of the learning results. 
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COMPUTATIONAL THINKING AND THE HUMANITIES 

B. Rague, J. Greenberg 
Weber State University (UNITED STATES) 

Abstract 
The ongoing emphasis on STEM (Science, Technology, Engineering, and Math) education and 
increasing the number of college graduates in science/technology disciplines will often prompt 
discussions labeling careers in STEM and the humanities as mutually exclusive endeavors. In truth, 
the science of computing pervades nearly every work experience, from managing data about the 
patrons of local museums to simulation software for motion picture and stage productions. 

Initiatives to promote computation as a basic skillset alongside reading, writing, and mathematics are 
widespread, and associated requirements for software programming are reaching further into the early 
grades. Effective instruction in this discipline goes well beyond writing simple scripts or an extensive 
exposure to block-based coding environments. Frameworks of computational thinking as it relates to 
other modes of conceptualization (gestalts) are necessary to build pedagogical practices that engage 
students throughout their academic journey. 

Building from the author’s prior work on thinking frameworks instructors should consider when 
teaching primarily computer science topics, this paper investigates and expands this model to include 
the delivery of computational concepts in tandem with humanities courses, specifically the performing 
arts. As part of this effort, the authors report on their empirical and anecdotal experiences teaching an 
interdisciplinary class that explores the intersections of theatre and digital technology: Creative 
Computing and Theater Design: Performance in a Digital World.  

The traditional Computer Science (CS) curriculum emphasizes the abstraction of problems into data 
models, system representations, and most often software programs that can be resolved on a 
computing platform. The author’s previous research posited a MAC (Mathematical + Abstract + 
Computational) thinking framework overlaying three fundamental problem-solving worlds: Real World, 
Abstract World, and Computer World. Terminology gathered from a broad sample of textbooks and 
articles on computational math and solution strategies helps to define the different thinking frameworks 
used in CS to conceptualize and address problems. For example, mathematical thinking articles 
frequently use word-groups such as “algorithm/method” and “system/subsystem.” One of the main 
objectives from this work was to capture the essence of CS that is not directly tied to writing computer 
programs, including the critical design effort involved in understanding real world problems. 

There is much evidence that computer science students benefit from learning arts. Participating in an 
acting improvisation class can increase confidence and communication. Crossover skills such as 
imagination, communication, listening, problem solving, and critical thinking are all learned while 
training in the arts. This paper will investigate the influence and addition of an Arts Thinking framework 
on the computational and reasoning strategies of CS students immersed in the problem-solving 
approaches and thinking patterns of peers from a different field. The interdisciplinary class provides an 
environment that will help extend this research of mental frameworks into the realm of performing arts. 
Activities and assignments utilized in this course will help elicit and clarify the different strategies 
students employ when addressing design challenges and supply the terminology and context of the 
proposed Arts Thinking framework. 

Keywords: Computing, arts, frameworks, computational thinking. 

1 INTRODUCTION  
While pursuing their degrees, undergraduate students majoring in STEM (Science, Technology, 
Engineering, and Math) fields typically have limited exposure to the extensive variety of career paths 
available to them. More specifically, the traditional Computer Science curriculum combined with the 
prevailing social messaging for students engaged in this discipline predisposes these individuals 
toward industries dedicated primarily to data management, system analysis, and device development. 
In addition, because of high demand, graduating students in Computer Science are relentlessly 
recruited by organizations classified popularly as ‘high tech.’ While these particular career avenues 
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possess significant financial and professional rewards, students on this track would benefit greatly 
from exposure to potential careers that effectively integrate both humanities and technology, if only to 
raise awareness about the sheer breadth of the possible applications of computing in modern society.  

Interdisciplinary programs that emphasize the complementary relationship between technology and 
the creative arts currently exist in the United States, most notably the Department of Performing Arts 
Technology at the University of Michigan [1], the Creative Consilience of Computing and the Arts at 
Yale [2], and the CS+English joint major at Stanford University [3]. The primary learning objectives in 
programs such as these are expressed by the Yale Consilience which seeks to “promote interaction 
and collaboration between the visual and performing arts (architecture, art, history of art, music, and 
theater studies) and computer science and information technology” [2]. 

The investigation of the pedagogical and professional benefits of applying what is traditionally 
considered artistic, creative thinking to science and computational problems is active and ongoing. 
Segarra, et al. explore the importance of the Arts in sustaining and ensuring the successful training of 
scientists and engineers [4]. In the paper by Gurnon, et al., there is a description of a collaboration 
between artists and scientists to create a series of science-inspired sculptures to motivate innovative 
thinking [5]. New course development based on the collaboration of student artists and technologists 
creating a theatrical production in a virtual space is described by Geigel and Schweppe of the 
Rochester Institute of Technology [6]. 

Along a parallel avenue of discovery, examinations of effective instructional approaches in the 
Computer Science (CS) classroom have necessarily led to conceptualizations of how CS students 
think about and address computational problems. Students who pursue CS as a major in higher 
education typically are not as likely to embrace the theorem-proving strategies that their peers in the 
Mathematics department readily adopt to resolve the exercises specific to their fields. Indeed, the 
prevalent myth for many computing students is that they can avoid the more abstract aspects of the 
discipline since “computer science equals programming” [7]. 

Despite this widespread misperception, the academic journey for a CS student involves a significant 
dose of theoretical design, most especially in areas related to formal analysis and languages, 
automata, machine learning, and the development of algorithms, all of which are areas not directly 
dependent on writing computer programs. Making the theoretical, math-oriented elements of CS 
instruction palatable and understandable is an ongoing area of CS education research, including 
efforts to formalize the specialized ways in which students think about CS apart from programming. 

Several of these attempts replace the historical terms "Algorithmic Thinking" and "Computational 
Science" with alternative concepts such as "Mathematical Thinking" [8], "Abstract Thinking" [9], and 
"Computational Thinking" [10]. Each of these overlapping approaches tries to clarify areas of CS that 
do not involve the coding process. The very definition of Computational Thinking (CT) is fluid based on 
the instructional context, as demonstrated by Huang et al who observed and detailed different views of 
CT from teachers who taught both 7th-12th grade computing and mathematics as separate subjects 
[11]. Specifically, computing teachers viewed the CT theme of problem-solving to be the computing 
process alone, whereas mathematics teachers conceptualized problem-solving as the reasoning 
process. For computing teachers, algorithmic thinking was seen as the act of creating an algorithm; 
math teachers measured algorithmic thinking as the ability to follow and understand an algorithm.  

In an attempt to connect the abstract notion of computational thinking employed by CS students with 
the actual instructional tools used in the classroom, our previous research involved an extensive 
analysis of traditional and applied mathematics books to determine the words and phrases most 
frequently used in these texts, with the assumption that this mode of communication effectively 
depicted the gestalt, or mental framework favored by the author [12]. From this analysis, two essential 
frameworks for conceptualizing math-oriented topics in CS were posited, one based on proving 
theorems (Logical Math) and the other based on solving problems (Computational Math). The resulting 
Computational Math gestalt scale provides inroads to our understanding of not only the relatively 
recent construct of computational thinking, but also the enduring domains of abstract thinking and 
mathematical thinking. Subsequent investigations postulated gestalts in specialized areas of computer 
science, such as computer theory and data science [13][14]. 

To facilitate math comprehension in the CS classroom and mitigate the prohibitive effects of what is 
popularly known as “math anxiety” [15] in CS students, aligning the learning environment gestalt with 
the prevailing student mental framework offers one possible approach. Student thought processes in 
the computer science discipline trend toward problem-solving when confronted with math exercises, 
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and it is this distinctive brand of computational thinking that will determine the success or failure of CS 
students in mathematics. 

Conversely, computational thinking can be significantly shaped and supplemented when CS students 
are engaged in creative projects outside the standard CS realm, such as the performing arts. To this 
end, the authors designed and instructed a highly interactive, technology-oriented interdisciplinary 
class entitled Creative Computing and Theater Design: Performance in a Digital World that explores 
the intersections of theatre and digital technology. Students majoring in either CS or Theater Arts were 
invited to enroll. From the activities and projects utilized in the course and the resulting student 
responses and strategies employed when addressing design challenges in this novel venue, a new 
Arts Thinking gestalt emerges that complements and enhances the computational problem-solving 
mental framework CS students rely upon for analysis. 

2 METHODOLOGY 
Bloom’s Taxonomy on the cognitive domain is generally considered an effective framework to classify 
educational learning objectives along a continuum describing increasingly complex reasoning 
processes [16]. The original taxonomy was revised by Anderson and Krathwohl in 2001 as shown in 
Table 1, resulting in a total of 86 verbs that populate the different tiers of the cognitive hierarchy, with 
each verb a viable and carefully considered representative of the associated level of thinking [17].   

Table 1. Bloom’s Revised Taxonomy 

 

Efforts are ongoing to further customize the taxonomy for computing programs by expanding the list of 
verbs in response to emerging computing areas such as cybersecurity and data science [18]. For 
example, the Applying level could include additional verbs such as decrypt and hash, and the Creating 
level could be supplemented with actions such as code and refactor. The language related to 
computing activities and computational thinking in both the academic and professional realm continues 
to evolve, and the terms that formerly were specific to the CS discipline are more widely recognized, 
such as hack, backup, and debug. 

2.1 CMath Scale 
As Bloom’s classifications illustrate, the words used to characterize an action or concept are the 
primary and oftentimes sole connection to the underlying thinking activated to communicate and grasp 
these intentions and ideas. The methodology employed by our prior and current work makes the 
assumption that words used frequently in textbooks indicate the gestalt, or summary world-view, of the 
author. From these key words and phrases models can be constructed that establish a framework for 
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computational thinking (CT). The initial launching point toward discovering the primary expressions of 
CT involved examining mathematics used in a computational context, and subsequently developing a 
Computational Math (CMath) gestalt scale. 

The methodology to create the CMath scale utilized an initial selection of 56 Applied Mathematics 
textbooks from the Amazon web site, each with an associated concordance. An Amazon concordance 
provides a list of the 100 most frequently used words, with many common English words excluded. We 
converted some words so that the scale contribution of a word would not depend on the particular 
noun form or verb tense an author favored. We also combined two or more similar words (nouns and 
verbs, synonyms) into a word-group (e.g. "solution/solve", "algorithm/method"). 

Constructing the CMath scale was an iterative process. We searched for words that are used 
frequently within each book, and consistently across these books. We generated a tentative CMath 
scale, and then calculated CMath scores for each book. We removed the lowest scoring books, and 
repeated the process. After several iterations, we obtained a CMath scale constructed from a reduced 
sample of 25 Applied Math books. 

The CMath scale consists of 9 word-groups and weights, which is a measure of the relative 
frequencies of each word-group. The sum of the weights over all word-groups in the scale is 100. The 
details of this scale are presented in Table 2. 

Table 2. Computational Math (CMath) Scale 

Word/Group Weight 

problem 19.28 

method/algorithm 16.40 

solution/solve 14.29 

value/variable 11.14 

equation 11.02 

function/map 10.90 

model 8.24 

system 4.48 

condition/constraint 4.25 

TOTAL 100.00 

From these seminal word-groups derived from a primarily problem-solving CMath context, we may 
postulate a mapping to structures that formalize the general workflow sequence for designing 
computing solutions and systems. Computational Math, as reflected by the CMath scale, is concerned 
with how to use mathematics and computational techniques to solve real world problems. The word-
groups "model/modeling" and "algorithm/ method" describe the main approach to solving problems. 
Words like "variable", "equation", "function", and "constraint" are components of mathematical models 
and algorithms. Fig. 1 provides a visualization of the primary concepts and associated word-groups for 
the Computational Math framework in terms of three "worlds"—Real World, Abstract World, and 
Computer World. The arrows in Fig. 1 suggest the prevailing direction for formulating and applying 
solutions to real world problems, from conceptualization to specification to implementation. The word 
"system" placed in Computer World refers to the implemented computer system that provides the 
solution but this term may also apply to Abstract World when models and algorithms are developed as 
abstract mathematical systems. 
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Figure 1. CMath Framework 

After further investigation into software development word frequencies associated with articles 
emphasizing Mathematical thinking, Abstract thinking, and Computational thinking, the CMath 
framework was revised into a broader conceptualization for problem solving, called the MAC Thinking 
framework [19]. The modifications to the framework emphasized the importance of requirements and 
data gathering to clarify and define the real-world problem.  

The types of models which are conventionally considered to be the first design step toward a viable, 
working solution were expanded beyond the traditional mathematical approach involving equations 
and constraints. These models represent the customary strategies leveraged by computing students 
when applying abstraction through software analysis, data schema, or visualizations of computing and 
communication systems. Algorithms describe the necessary construct to perform precise and 
optimized calculations on data.  

The implementation of a solution occurs with actual computer software and hardware, a domain where 
programming is emphasized. However, many working systems also rely on effective and reliable 
information management strategies. The fully revised MAC Thinking Framework is depicted in Fig. 2.  

 
Figure 2. MAC Thinking Framework. 

2.2 Experimental Course 
To explore how thinking related to creative arts interacts with this solution development framework for 
computing, we developed an experimental interdisciplinary course, entitled Creative Computing and 
Theater Design: Performance in a Digital World, that examines the interplay and significant overlap of 
theatre and digital technology. Enrollment was offered to majors in Theatre Arts and in the School of 
Computing at our educational institution. The success of performing arts productions has typically 
relied to varying degrees on technology and its associated innovations. Imaginative set construction 
and creative lighting design provide the necessary environment to transport viewing audiences 
effectively in both time and place. Most recently, theatrical and cinematic efforts may leverage the 
latest developments in computing such as the use of a 55,000 multicore supercomputer to render 
animated films [20], and employing augmented reality for the stage [21]. 

Our focus on these select course topics allowed for an interactive classroom environment intended to 
awaken students in both disciplines to the exceptional learning experience of collaborating across 
traditional boundaries that exist between the Arts and Computing. We encouraged students to 
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investigate the interplay of artistry and technology as they worked together to ultimately design and 
present multimedia performances from selected plays using the latest digital media and graphical 
programming software such as Isadora and QLab. 

Most importantly for the purposes of expanding our thinking framework, students from each discipline 
were immersed in the problem-solving approaches and thinking patterns of peers from a different field, 
which from a practical perspective mirrors the experiences of working individuals within their chosen 
careers. Computer science students in particular were presented a specific hands-on application of 
computing that effectively integrated both humanities and technology. During their work on course 
activities and assignments, CS students provided a different but complementary viewpoint on theatre 
design which includes lighting, effects, properties, and other visuals, when compared to peers 
primarily pursuing degrees in theatre arts. 

Conversely, computer science students benefit from the conceptualization, design, and development 
strategies inherent in confronting the challenges of staging a performance. Participating in an acting 
improvisation class can increase confidence and communication. Computer game designers can 
create more compelling game stories by learning playwriting and storytelling structure or create more 
interesting visual worlds by learning scenic and lighting design for theatre. The “crossover” skills of 
imagination, communication, listening, problem solving, and critical thinking are all learned while 
training in the arts. 

The course activities and assignments were intended to elicit and clarify the motivations and thinking 
strategies students employed when addressing design and software issues in this unique 
environment. The most salient and relevant observations particular to the goal of augmenting our 
thinking framework are highlighted in the next section. 

3 RESULTS 
A section of the experimental course Creative Computing and Theater Design: Performance in a 
Digital World was delivered Spring semester 2020. Although course meetings and group interactions 
moved entirely online in mid-March because of safety concerns related to the COVID-19 pandemic, 
the first ten weeks of the course were conducted under typical university guidelines and procedures, 
allowing students to learn and work together in a physical space. 

3.1 Student Input 
Student experiences and feedback were solicited regularly to monitor their impressions and insights 
about the novel learning environment introduced by the course. Student learning objectives 
encompassed a combination of creative and technical goals, such as (a) develop a design concept for 
a piece of theatre, (b) learn theatre related software programs such as QLab and Isadora, (c) find and 
create content that fulfils the concept of the design world, and (d) assemble the essential components 
of a projection system and implement its proper use. Striking a healthy balance between the flexible 
creative and precise technical aspects of the course was a high priority and periodic student input 
helped measure the success of that effort.  

At the start of the course, students were asked why they chose to enroll in the class. Some sample 
responses follow: 

• To collaborate with others with different perspectives. 

• This course appealed to may creative and logical side – two traits that are not paired frequently 
in university computer science.  

• I want to broaden my skills in computer science from a different perspective. 

• I think this class will be an interesting and fun experience to work with a more diverse group. 

• I’m really intrigued to see the overlap with theatre and computer science. 

Through informal discussions with students, there existed a strong motivation to exchange ideas with 
peers from disciplines traditionally considered “opposite” to their chosen field. 

Both at the beginning and midway through the course, students were asked to self-report on their 
overall knowledge of CS and their overall knowledge of Theatre Arts using a relative scale of 1 to 5 
(5=highest). The average for CS students trended slightly downward on CS knowledge from beginning 
to mid-course (4.0 to 3.6) and slightly upward on Theatre Arts knowledge during that same period (1.8 
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to 2.0). Confidence in CS expertise evidently wanes when confronted with unfamiliar applications of 
computer technology.  

Students were asked to rate generalized skillsets that they thought most impacted their future 
academic career and success. CS students at the beginning of the course predominantly selected 
Critical Thinking and Problem Solving as the most important aptitudes. By mid-course, a broader 
spectrum of proficiencies emerged as the most important, with the addition of Communication Skills 
and Working Collaboratively with Others.  

Student preferences for assignments by the midway point of the course trended toward the more 
“open-ended” group activities. One representative comment about the course experience stated: “I 
really loved the improv exercise. I thought it was fun and interesting to notice the different patterns 
everyone would do without realizing it. I enjoyed working collaboratively with people during some of 
the improv exercises and just getting out of shell's a bit more. I felt like it lowered some walls between 
everyone.” 

3.2 Collaboration 
Collaboration skills were emphasized during the second week of the course. Students heard from a 
guest speaker who is the co-founder and chief creative officer of a self-described experiential learning 
company that fuels collaboration by fostering creativity, trust, and inclusion within their client 
organizations. The speaker emphasized the importance of social intelligence and the effectiveness of 
learning in groups. In conjunction with this talk, students were provided a packet of readings that 
addressed the importance of collaboration in the context of a working theatrical production team. 
Topics of investigation covered (1) the vocabulary of collaboration – how words may be interpreted 
differently, (2) script analysis and collaboration – how to constructively extract a premise and theme 
from a play, (3) critique etiquette – how graciously provide feedback, and (4) the body language of 
collaboration – how interaction is shaped by our expressions, gestures, touch, and use of space. 

After delving into this detailed treatment of collaboration, students were asked to reflect and offer 
recommendations that would help production designers and directors work together more effectively. 
Student responses centered on words and phrases such as empathy, adapt, listen, respect, 
understand, consider each idea, create a shared vision, find common vocabulary, and diffuse blame. 
As the number and complexity of both local and remote stakeholders continue to grow in both 
theatrical productions and software development projects, the significance of establishing a common 
purpose and mutually supportive environment among the key players also increases. Successful 
outcomes and experiences in the technical domain require the creative energy of Arts Thinking. 

3.3 Script Analysis 
Midway through the course, in our effort to engage the students as active, experiential learners, we 
asked them to compare and contrast two selected scripts. Script analysis in theatre precisely parallels 
requirements analysis in software engineering. In both instances, a valid interpretation of the original 
wording is crucial to successfully launch the project. Themes and design issues must be derived and 
verified from both documents. The broader scope and impact of the project as expressed by the word 
descriptions must be considered.  

The exercise was intended to sharpen the student’s powers of interpretation. Noteworthy responses 
from students included observations in which the script departs from reality, establishes new rules, 
intentionally obscures, contains multiple themes, allows for design creativity, and demonstrates 
cohesiveness. The ability to recognize the latitude and limits either directly stated or implied in the 
original project description (script) is an essential human skill in any discipline. 

3.4 MAAC Thinking Framework  
From the edifying information gathered through our frontline instructional experiences with the 
interdisciplinary class outlined above, we now revise and expand our MAC framework to include the 
specialized skillsets associated with Arts Thinking. The framework is renamed MAAC (Mathematics-
Arts-Abstract-Computational) and a new Creative World is introduced with representative terminology 
as shown in Fig. 3: 
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Figure 3. MAAC Thinking Framework. 

In the MAAC framework, the Arts Thinking comprising Creative World is placed between Real World 
and Abstract World, to signal the importance of incorporating collaborative principles and holistic 
design strategies well before we move into problem abstraction. Note that all other worlds from the 
previous framework remain unchanged. The assimilation of Arts Thinking into the flow of computing- 
contextualized problem-solving focuses the preliminary analysis of a real world problem and its data 
on an inductive reasoning process that seeks to identify essential generalizations that will increase the 
diversity and variation of perspectives about the original problem. This manner of thinking will bring the 
problem into sharper relief and allow the collaborators to establish and maintain a stronger vision 
about the broader goals and governing rules associated with the project.  

In contrast, many software development projects immediately proceed into a deductive reasoning 
phase, which attempts to modularize the system, breaking it down into component parts. 
Consequently, the value and impact of the interconnectedness of the parts remains unappreciated in 
these early development stages until the later integration effort which attempts to pull the individual 
modules back together to make a meaningful whole.  

Arts Thinking accentuates collaborative actions early in the analysis of the computing problem, 
encouraging stakeholders to work together to determine a common vocabulary that will serve the 
purposes of the team throughout the length of the project. At the same time, Arts Thinking embraces 
the flexibility and adaptability of the group’s conceptualization of the strategic and tactical approaches 
to the project. Exploring the team’s dynamic early in the project will increase the likelihood of a 
successful outcome, as was discussed above regarding the diverse individuals brought together to 
stage a theatrical production. As part of the team’s interaction, a serious consideration of the role of 
empathy for both the client and colleagues will help guide the project in a healthy, sustainable manner.  

4 CONCLUSIONS 
In this study, experiential instructional data were used to expand our prior computing problem-solving 
framework to include an Arts Thinking component. Strategies to organize, design, and stage a 
successful production overlap significantly with similar project management skillsets required to launch 
and maintain an effective software development project. However, critical aspects of the Arts Thinking 
repertoire are often overlooked or intentionally ignored when a team of programmers, software 
architects, and administrative leads come together.  

Highlighting and emphasizing these practices – perspective, collaboration, common vocabulary, 
empathy - in the curriculum for CS students will necessarily improve and enhance their overall acumen 
in solving real-world problems, simultaneously sharpening their judgement and decision-making, but 
most importantly ensuring their capacity to work as a productive, cross-discipline, and synergistic team 
member. A recent report by the Strada Institute for the Future of Work identifies the career value in the 
humanities, social sciences and interdisciplinary education:  

“There are those who believe that the ‘hard’ skills of science, technology, engineering, and math 
(STEM) are most critical to the future, and those who believe the uniquely ‘human’ skills of the liberal 
arts are the ones that will endure in the face of automation… We say, ‘both, and’: It is the integration 
of human and technical skills that will provide the best preparation for the future of work” [22]. 

Grasping the scope and meaning of Computational Thinking (CT) remains an ongoing enterprise for 
educators. As with many enthusiastically promoted initiatives intended to address chronic issues in the 
academy, there exists various opinions about what constitutes the computationally-oriented mindset. 
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Does CT primarily comprise a student’s ability to parse, analyze, and map problems onto a computing 
platform, or is CT the student’s broader reasoning process required to solve computing challenges? Is 
Computational Thinking an aptitude even more widely applicable? As Peter Denning stated: 
"Computational thinking is one of the key practices of computer science. But it is not unique to 
computing and is not adequate to portray the whole of the field” [23]. 

However, CT is packaged or defined, the world of problems, models, algorithms, and software is 
measurably clarified and properly contextualized through the addition of Arts Thinking (AT). The 
Creative World associated with AT introduces important applications of synthesis, perspective, and 
common purpose to the design of computing solutions. A CS student immersed in a curriculum that 
explores these AT principles in the classroom and encourages interactions and collaborations with 
Arts and Humanities peers will be primed for a richer, more rewarding academic and professional 
career.  
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Abstract 
Engineering internships or work placements are widely viewed as the best way to develop employability. 
In response to industry feedback, many higher education institutions have embedded learning for 
employability or work integrated learning (WIL) in the curriculum. A growing body of work has contributed 
to our understanding of the field by defining employability, categorising skills required by employers, and 
developing employability frameworks and models. However, while efforts to embed more WIL have been 
widespread, progress has been patchy. Employers consistently report a gap between their expectations 
and new graduate capability. Although internships are common in undergraduate engineering programs, 
internships do not always deliver the desired transformation. Several studies have reported that quality 
of internships is highly variable, leading to variable learning outcomes for the interns.  

Factors that enhance learning outcomes during the internship include systematic discussion with others 
[1], application of academic learning in the workplace [2] and high quality of supervision [3]. One 
concerning finding of this last study was that learning outcomes from low quality internships were similar 
to not undertaking an internship at all. 

In that context, a new learning model has been developed to support student learning during work 
placements and internships. The Digital Affordance Developmental Learning Model was developed by 
a trans-disciplinary project team at three Australian universities (RMIT University, Queensland 
University of Technology and University of Technology Sydney) with industry and academic 
stakeholders [4]. The model synthesises two theories – developmental learning [5] and technology 
affordances [6]. This model has then been overlaid with a critical reflection framework [1,2], creating a 
hybrid approach to address the dual issues of skills gaps and potentially poor quality of placements or 
internships.  

This paper introduces the new model and describes a case study at RMIT University where the new 
model was applied to enhance engineering interns’ learning during internship. High quality structured 
academic learning activities were developed for systematic use during the internship, with quasi-
synchronous feedback from an academic supervisor. As internships are remote from the University, all 
teaching is fully on-line. The foci of the work experience activities reflect the gaps in critical skills 
identified by industry: reflective practice and communication. One activity is described in detail, to 
illustrate application of the new model and opportunities to enhance the quality of the interns’ experience 
including systematic reflection. The designed assessment approaches are also explained.  

A longitudinal evaluation is on-going to assess whether this on-line teaching initiative has been 
successful, and to conclude if the Digital Affordance Developmental Learning Model has merit in the 
context of student work internships and associated capability development.  

Keywords: internship, reflection, digital affordance model, communication, supervision. 

1 INTRODUCTION 
Employability is a cornerstone of many higher education programmes; yet, for well over a decade, 
employers have consistently reported a gap between their expectations and new graduate capability 
([7], [8], [9]). The skill that regularly tops the leader board of those most desired by employers – but least 
demonstrated by graduates – is communication ([7], [8]).  

A growing body of work has contributed to our understanding of how to teach skills for employability: 

• developing frameworks to assist educators to create work integrated learning (WIL) curriculum 
([10], [11], [12], [13]) 
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• assessing for employability and evidencing achievement ([14], [15]). 

While efforts to embed more WIL in engineering curriculum have been widespread, progress has been 
patchy. The focus of engineering curriculum has often been on engineering science rather than 
engineering practice or design [11], despite professional body definition of graduate competencies 
continuing to include a broad range of so-called ‘soft skills’ ([16], [17]).  

Internships are common in undergraduate engineering programs, as many engineering companies offer 
internship or work placement programs, partly to evaluate the students as future employees. Internships 
are recommended by engineering accrediting bodies such as IChemE London and Engineering 
Australia.  They are widely considered the transformative challenge that best develops employability in 
students ([18], [19]).   

However, internships can be of low quality and not the expected transformative experience. This has 
been attributed to lack of reflection on the experience [1,2] and inadequate supervision [3]. 

Studies of quality of internships reveal some inconsistencies. A particularly concerning finding in a 
comprehensive national study of employability skills that surveyed 3336 students from 9 universities [3] 
was that students in low quality internships have similar learning outcomes to students not undertaking 
an internship. This was attributed partly to the Dunning-Kruger effect, that students who have not 
completed an internship over-estimate their employability skills. However, a more worrying implication 
is that students might be better off not doing an internship if it has low quality. 

Hence the question we address in this paper is, what interventions could be put in place by academic 
supervisors to enhance the quality of the experience for students working in potentially “low quality” 
internships? Our aim is to develop a learning model that can assist academics to design high quality 
curriculum and assessment to enhance student learning and experience while undertaking an 
internship, particularly for what would otherwise be low quality internships. The new learning model 
addresses two factors, reflection and supervision. In this paper, we report on the (re-)design and delivery 
of engineering curriculum to enhance student learning, by using reflection and affordance frameworks 
in learning resources and assessments, with quasi-synchronous academic feedback, for an engineering 
internship subject.  

2 LITERATURE REVIEW 

2.1 Student Reflection 
It is widely reported that reflection or, more accurately, reflective practice is a key to achieving success 
in work. A useful definition is [20]:  

“Reflective practice can enable practitioners to learn from experience about themselves, 
their work, and the way they relate to home and work, significant others and wider society 
and culture.” 

Reflection is part of the process of becoming aware of what you need to learn to move ahead [21]. The 
UKCES Employability Challenge Full Report [18] identified reflection as one of the three cores to 
developing employability, alongside experiential action–learning and work experience. The Organisation 
for Economic Co-operation and Development defined three key competencies for graduates, including 
“acting autonomously and reflectively” [22 p69].  Eyler commented: “Reflection is the hyphen in service-
learning” [1 p35].  

Developing students’ capability in reflection is enhanced through self-regulated learning. Core 
components are learner agency (including goal setting, motivation, and persistence), action (including 
adaptation to the situation), and self-reflection (including evaluation of learning and the learning process, 
and forward planning or transfer of learning for future situations) [23].  

2.2 Academic supervisors 
Teachers have a significant impact on quality of student learning outcomes. The teacher conceptions of 
how students learn will influence their choice of topics, how to teach them, and how to assess them ([5], 
[24], [25], [26]). The teacher’s approach to teaching and assessment will impact the student’s approach 
to learning (for example, surface or deep; learning from mistakes) and alignment between subject goals, 
teaching approach and assessment is very important [27]. In project-based learning (PBL), student 
learning is organised around problems, where the problem has a particular context, and students work 
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in teams to complete projects based on the problem. The role of the academic supervisor in PBL is 
broad, to set constraints on the type of problems for students to select, to approve the student 
formulation of the problem, to set schedules of classes and project meetings, to guide students in their 
work and assess the project outputs [28]. Transposing conceptions of how students learn [27], with the 
role of the PBL project supervisor [28] to the context of an internship, an academic internship supervisor 
has many opportunities to contribute positively to the student experience. This encompasses subject 
structure, learning goals, curriculum design, approach to teaching and feedback, and alignment of goals, 
curriculum, and assessment, as for any subject.  

2.3 Learning Models 
Existing employability models guide employability thinking ([3], [22], [29], [30], [31]) but fail to help 
teaching staff to design employability curriculum. Bridgstock [12] provides useful advice on developing 
employability curriculum but this is limited to career management skills. The HEA model [13] provides a 
flexible and adaptable framework for use across a range of levels, but it fails to provide a scaffold to 
develop skills.  

The following three models were selected as the basis for the new learning model presented in this 
paper.  

Biggs’ 3P model of teaching and learning [27] is a developmental learning framework designed to help 
teachers better understand their choices and how they impact student learning. The model posits 
students come to the classroom with prior knowledge, ability and motivation, and the teacher brings an 
intention of what curriculum to teach and how it should be taught and assessed (‘presage’). The students 
and teacher then undertake a set of learning activities together (‘process’). The resulting student learning 
outcomes are the ‘product’.  A key prediction of the model is that learning activities, assessments and 
learning outcomes should be aligned. 

Eyler’s reflection map was developed to help interns reflect on their experiences. It is built on a cycle of 
action and reflection, to help students “relate what they are observing to what they are studying in class, 
form theories and plans of action, and try out their ideas” [1, 35]. The map systematically plans reflection 
into structured activities before, during and after the internship. Further, the map encompasses a broad 
context, so reflection spans self, peers and partners [1]. A key prediction of the map is that development 
of reflection capability is enhanced through systematic academic learning activities.   

Best’s technological affordance model schema was developed to model learning associated with 
mastery of information and communication technologies (ICTs) such as computers and mobile phones. 
She identified a hierarchy of types of affordances experienced by users in terms of their control of their 
ICT device:  functional, perceived, maintenance, and contextual. These are, respectively, “what this 
device is capable of”, “I know how to use this device”, “I know how to keep the device working”, and 
“how I use the device depends on the context”. This model is hierarchical with integrated layers of digital 
capability development [6]. The model maps stages of learning from novice to master when a user has 
a new device and learns how to use all its functions effectively, adapting how they use it to different 
contexts. However, the model does not help the teacher prepare curriculum to foster high-quality 
learning. 

Best’s model was adapted and expanded in a trans-disciplinary project on embedding digital work 
practices in the curriculum by Peterson and co-workers [4]. They applied the model in the disciplines of 
journalism and design (see, for example, [4]; [32], [33], [34]) and derived a new model for digital learning. 
Their Digital Affordance Developmental Learning Model has the following stages of learning:  

1 functional affordance/capability (how-to – being able to identify and operate technology, or 
knowing enough to work with the technology specialists) 

2 perceptual affordance/capability (when, why – being discerning about which technology is 
suitable and realistic for achieving outcomes in known contexts)  

3 adaptive affordance/capability (what-if – imagining new technology or new uses of technology in 
previously unexplored contexts).  

A key prediction of the Digital Affordance Developmental Learning Model [14] is that scaffolded 
approaches to learning through structured activities and assessment are needed for high-quality 
learning. A limitation of the model is that it has not been used with a focus on either applying a reflection 
framework or on improving internships.  

The key influences of these models on the work experience subject outlined in this paper are:  
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• the curriculum addresses the predominant soft skill gaps of communication and reflection; 
students work through a series of self-paced modules; the text-based assessment is based 
around self-reflection questions aligned to learning outcomes and curriculum.  

• the context of reflection is taken to be self, a workplace peer, and an academic supervisor. The 
reflective practice contexts are embedded in the learning resources, activities, and assessment 
tasks.  

• capabilities may be developed through a series of scaffolded assessments on different topics 
spread through the duration of the internship. 

3 WORK INTEGRATED LEARNING (RE-)DESIGN  
A framework is useful to teaching staff if it can help them organise learning objectives and make them 
more precise; it needs to be detailed and specific, with categories that cluster similar ideas together [26]. 
As ideas about employability continue to evolve, useful frameworks also need to be flexible and 
adaptable. This inspired us to synthesise aspects of different models and frameworks. 

As stated previously, our aim is to develop a learning model that can assist academics to design high-
quality curriculum and assessment to enhance student learning and experience while undertaking an 
internship, particularly for potentially low-quality internships. Research shows, not unexpectedly, that 
the higher the quality of the internship, the greater the learning outcomes [3]. 

High-quality structured learning activities should take place systematically during the internship to 
enhance the student’s work ready skills. The activities should span reflection on the student’s own 
contribution, behaviour of peers, and consultation with workplace mentors.  Activities might be writing a 
structured journal for self-reflection [1], interpreting colleagues’ behaviour in a meeting to reveal the 
company culture [35], or forward planning for the transfer of reflections into future situations [23]. 

Reflection is a critical skill for success in work ([18], [21], [22]). This can be developed, for example, 
through discussion with peers [1] and reflections on significant work events [36]. 
The assessment design included an electronic journal to allow quasi-synchronous feedback from an 
academic supervisor. To help scaffold learning, a structured approach (using analytical templates to 
guide the learner through a series of scaffolded questions), and reflection integrated with learning 
workplace practice (through observation and analysis using an ethnography of communication 
methodology). In addition, a workplace mentor was consulted to confirm or challenge the intern’s self-
reflection.  
 

4 CASE STUDY: ENGINEERING STUDENT INTERNSHIPS  
The subject described in this paper is available to all undergraduate engineers at RMIT University as a 
flexible elective/technical option subject. This subject aims to develop student skills in three practice 
domains: Communication, Networking and Reflection. The subject structure, content and assessments 
are briefly described, followed by greater detail of how the model was applied to develop the capability 
of Communication.  

4.1 Subject Structure 
The subject is designed for students to complete it during their internship. As internships have variable 
start and completion dates, the subject has flexible class dates. It may be taken at any time of year, and 
full-time or part-time.  

The assessments must be completed during the internship. This draws on Eyler’s reflective map 
framework [1], where a key requirement for a high-quality internship is that student reflections should 
be shared and critiqued by an academic supervisor during the internship. 

Many of the internships are in companies remote from the University. Hence the subject is fully on-line, 
provided through the University’s learning management system. The subject content is covered in self-
paced on-line modules. Rich resources, structured templates, and detailed rubrics are provided.  

Around 300 students per year complete the subject (30% of the graduating cohort).  
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4.2 Subject Content 
The domains of work practice selected for this subject are Communication, Networking and Reflection. 
Networking is an important skill defined as “ability to initiate and cultivate professional networks to gain 
access to career information” [37, 5] that is rarely taught in undergraduate programs. It was selected as 
a specialist communication skill that addresses the graduate skill gap ‘understanding the business’ 
identified by UK and Australian employers as key to any job ([7], [8], [18]).  

The schedule for the activities and assessments is shown in Table 1. The assessments during and after 
internship reflect Eyler’s reflection framework [1]. Preparation before internship is also desirable, but 
was not included in the design, as it is not practicable with the flexible start dates.  

Table 1. Subject Schedule 

When Topic Activities Assessment Weighting 

 During your 
internship 

Communication 
Networking 
Reflection 

Participate in a meeting. 
Participate in a networking event. 
Reflect on a work issue. 

1.1 Communication 
1.2 Networking 
1.3 Reflection 

20% 
20% 
20% 

At completion 
  

Reflection 
  

Reflect on the internship against the 
Engineers Australia graduate attributes. 
Collect a letter from your organisation. 

2 Evaluation Report 
3 Evidence of Employment 

30% 
10% 

4.2.1 Communication Work Practice Domain 
Table 2 shows an affordance model analysis of the communication domain in typical engineering work. 

Table 2: Affordance Model Descriptors and purpose of Communication Devices for Engineers 
 

Affordance descriptor Typical Uses 

Functional Access to a range of communication tools to send and 
receive information that can publish content using Word, 
Excel, Powerpoint 

Emails, phone and online meetings 
Client presentations 
Stakeholder meetings 
Project proposals and reports 

Perceptual Build personal influence through meetings and 
professional networking 
Choose appropriate tools to convey clear information 
relevant to the recipient/s maintaining privacy and 
confidentiality 

Professional social media image 
Inform meeting outcomes 
Present complex issues in context 
Contribute to scoping decisions 
Contribute to project decisions 

Adaptive Devise new communication strategies to create new 
business value 
Identify new technology that will change communication 
strategies 

Influence business strategy 
Demonstrate value of new technology  

The affordance framework allows the digital communication tools used by engineers to be characterised 
systematically in terms of skill required, relating to their typical uses. There is a clear hierarchy in 
sophistication of knowledge and application moving from functional, through perceptual, to adaptive, 
which informs a teacher’s choices about how to scaffold learning activities for students.  

Table 3 shows guidelines built using an affordance model approach to scaffold students’ learning. The 
activity was built around observing a workplace meeting. Observing the behaviour of participants at a 
meeting is to become “acquainted with the tasks, vocabulary, and organizing principles of the 
community” [35, 384]. The learning objectives for the communication activity are threefold: 

• To communicate with appropriate language and tone and make relevant contributions in a 
workplace meeting.  
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• To perceive and identify cultural differences in communication – such as international and inter-
organisational cultural dimensions. 

• To adapt communication style to the organisational culture to have more influence in future 
meetings. 

Reflecting on their own values is part of the process in understanding how they might adapt their 
communication style to ‘fit in’ and have more influence as an insider [35].  

Table 3. Guideline for observation of a meeting 

Detailed description of 
workplace communications in a 
meeting 

Aim for a ‘rich thick’ description – when you describe what someone says to 
another meeting participant, also describe their relationship, as well as 
relevant background to the communication - don’t include any names, or 
private or confidential information in your description.  

Your Interpretation of the 
workplace culture 

Use a framework available on the Framework’s Page, such as … … ... Model.  

Reflect on your own 
assumptions, values, and beliefs 
in making this interpretation 

Our assumptions, values and beliefs may limit our understanding of other’s 
viewpoints, they create ‘blind spots’. So we may fail to explore potential 
issues that others see in problem scoping and fail to identify opportunities for 
solutions. 

How I behaved at the meeting 
and how I might adapt to have 
more influence 

Comment on whether you changed your behaviour to fit in with the work 
culture. What else could you do to have more influence at the meeting? 

The first activity shown in Table 3, to provide a description of the meeting, maps to a functional 
affordance ‘how participants exchange information at the meeting’. Interpretation of their colleagues’ 
behaviour maps to a perceptual affordance ‘how colleagues build influence at the meeting’. An 
organisational behaviour framework available on the learning management system is used to help 
students analyse the workplace practices to better understand the company’s culture. The third activity, 
to reflect on own values, also maps to a perceptual affordance. The final activity, to reflect on how they 
might change their behaviour at the meeting, maps to an adaptive affordance: devise a new 
communication strategy for future meetings. Extensive resources are provided on the University learning 
management system to support student learning. Published communication frameworks for 
organisations are described and hyperlinks provided to more detailed on-line resources. A detailed 
rubric for the assessment is also provided. 

This structured scaffolded approach described here assists students to arrive at a sophisticated insight 
into their own behaviour, how they might vary their behaviour depending on their context. Development 
of adaptive strategies for critical skills like communication should help graduates be more successful in 
the workplace.  

5 DISCUSSION AND CONCLUSIONS 
Literature on the best approaches to developing engineering transferable capabilities in subjects that 
are taught on-line is scarce. There are few published resources, guidelines, or assessments. Curriculum 
was developed for this new on-line internship subject for undergraduate engineers based on the authors’ 
experience, facilitated by use of frameworks that foster reflection and scaffold learning outcomes. Eyler’s 
reflection framework [1] has been used extensively for service learning and internships, and was drawn 
on here, to incorporate self-reflection and reflection with peers in a set of assessments featuring 
communication, networking, and reflection. Rich quasi-synchronous feedback from an academic 
supervisor is considered important for a high-quality internship experience [3], so this was also included 
in the curriculum. The Digital Affordance Developmental Learning model [4] was used in this case study 
to prepare scaffolded resources, activities, guidelines, and assessment tasks. This is shown 
schematically in Table 4. 
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Table 4. Model for capability development during an internship 

DOMAIN  Self Peers Mentor Academic 
Supervisor 

Skill 1 Functional Assess own skill level Observe e.g. behaviour Endorsement Quasi-sync rich 
feedback 

 Perceptual Strengths and 
weaknesses 

Infer influences Confirmation Quasi-sync rich 
feedback 

 Adaptive What to do differently 
next time 

Predict future behaviour Challenge Quasi-sync rich 
feedback 

We hypothesise that even a poor-quality internship will become a better learning experience when high-
quality structured academic learning activities take place systematically during the internship. We predict 
that students who undertake the subject described in this paper as a case study will have improved 
communication, networking and reflection skills. This translates, for example, into greater career 
management capability, founded on their ability to assess their fit to company culture, their articulation 
of their capabilities, strengths and strategies for improvement, and their ability to network. Hence, they 
are likely to enjoy better employment outcomes. 

This case study describes an initiative to enhance internship quality with embedded academic 
curriculum designed using reflection and affordance frameworks. The aim was to embed high-quality 
learning activities in students’ internships, to foster self-reflection, discussion with workplace peers 
(colleagues and mentors), supported by feedback from an academic supervisor. Systematic structured 
assessment tasks were scaffolded to help the student to learn to reflect critically on workplace practices, 
culture, and their own networks. Online teaching is the most suitable approach, as many engineering 
internships are full-time and remote from the University. Hence a fully on-line version of the subject 
materials was created. 

The topics of the embedded curriculum were chosen from a shortlist of key employability capabilities 
identified by employers as missing in current graduates. The chosen professional practice domain focus 
for the curriculum development was identified as communication, including networking and reflection.  

We can say that the outcomes identified above are useful building blocks in self-regulated learning and 
align with aspects of the following current definition [38, p1]: 

Self-regulation, a social-cognitive process at the intersection of metacognition, motivation, 
and behavior, encompasses how people conceptualize, strive for, and accomplish their 
goals. Self-regulation is critical for behavioral change regardless of the context. Research 
indicates that self-regulation is learned. Integral to successful self-regulation of behavior 
are: (a) an articulated concept of one’s possible selves, (b) metacognitive knowledge and 
effective strategies, and (c) a sense of one’s own agency. 

Changes in employability curriculum require longitudinal studies over several years to evaluate efficacy 
of teaching and learning initiatives, due to the lag in availability of graduate data. Limitations of the work 
described in this paper include that an evaluation of student learning outcomes was beyond the scope 
of the present study. Further work is needed to assess if employment outcomes improve for students 
undertaking a subject designed with this learning model.  
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ASYMMETRIC CRYPTOGRAPHY LEARNING AT LOWER 
SECONDARY SCHOOL 

David Nocar, Jiří Vaško, Tomáš Zdráhal  
Palacký University in Olomouc (CZECH REPUBLIC)  

Abstract  
Asymmetric cryptography is a group of cryptographic methods in which different keys are used for 
encryption and decryption, which is a fundamental difference from symmetric cryptography, which 
uses a single key for both encryption and decryption. Asymmetric cryptography contains huge 
possibilities to enrich mathematics learning also at lower secondary schools. Although the underlying 
theory is complex, students can effortlessly perform the encryption and decryption process by means 
of paper-and-pencil for small numbers and using, for example, Wolfram Cloud environment for larger 
numbers, as there are only simple operations such as multiplication, exponentiation, and modulo. This 
points to the meaningful use of ICT and appropriate software in the teaching of mathematics, because 
without these possibilities, problems of this type with larger numbers can no longer be solved. The 
Wolfram Language includes built-in functions for asymmetric cryptography, and, in addition, there are 
many demonstrations projects concerning cryptography within Wolfram Demonstrations Project. The 
article will therefore present interesting problems from this issue suitable for lower secondary school, 
which cannot be solved without ICT. In this paper will be included detailed instructions for teachers on 
how they can use these problems to make students more enthusiastic about both mathematics and 
computer science.  

Keywords: Asymmetric cryptography, modular arithmetic, prime numbers, Euler's phi function, 
Wolfram Cloud.  

1 INTRODUCTION 
Asymmetric cryptography (or RSA cryptography) is based on two keys - public key and private key; 
the public key is given to everyone and private key is kept private. The algorithm of the asymmetric 
cryptography, used by ICT devices, is called RSA algorithm – by three professors’ names Rivest, 
Shamir and Adleman from MIT who developed this algorithm in 1977. The mathematics behind the 
RSA algorithm is simple, so simple that students at lower secondary schools can both understand the 
all process of encryption and decryption of messages and use it. This sounds a bit weird, because 
when we look at RSA in wikipedia, for example, 

(https://en.wikipedia.org/wiki/RSA_(cryptosystem)), it does not look very simple. The purpose of this 
article is to show that this is indeed this case. Really, if a teacher treats students in the same way as 
we describe here, students will be able to understand the RSA cryptography and in addition, it will 
arouse their further interest in mathematics and ICT technology. No wonder, because RSA algorithm, 
is commonly used in transmission of secure data over e-mail and the internet. 

2 METHODOLOGY 
The paper shows how a teacher at lower secondary school (students’ age 13 -15 years) could teach 
RSA cryptography. The authors of this paper have not yet conducted any statistical investigation into 
the effectiveness of the RSA interpretation described in the article. Although the results of teaching 
described here were generally positive, the experience cannot be used for anything other than the 
design of RSA cryptography’s teaching. 

3 RSA CRYPTOGRAPHY 
In this part of the article, we will describe the procedure by which a teacher can introduce the issue of 
RSA cryptography to her students at lower secondary schools. 
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3.1 Encrypted number 
Teacher: "Think of a natural number, do this specific operation with this number (in other words," 
encrypt” your number) and tell me the result. Then I am going to tell you what number you thought of. 
Would you be able, on the contrary, to do the same - i.e. I shall think of a number and you tell me it?” 

In addition, imagine that all your classmates will know my instructions on what to do with your “secret 
number”. Will you tell me publicly your result even then? Because if I was able to determine your 
"secret number,” so everyone who knows the method of "encryption" can determine this number in the 
same way like me. Or not?” 

Student: "I am afraid I don't understand you at all. Could you explain it to me with an example?" 

3.1.1 Exponentiation 
Teacher: "OK, so think of a natural number, raise it to the 3rd power, and tell me the result. And I shall 
tell you what number you thought!"  

Student: "Well, I am thinking of a number, I am raising it to the 3rd power, and I am getting the number 
125. What was I thinking?" 

Teacher: “You thought number 5.” 

Student: "Yes, you are right. How did you determine it?" 

Teacher: "Elementary. Your number, unknown to me, I marked as x. I knew from you that 𝑥! 	=
	125	and I am looking for x. In other words, I am looking for such root of the equation 𝑥! 	= 	125, which 
is a natural (positive integer) number. The whole procedure in the software Wolfram Cloud looks like 
this: 

In[ ] = Solve[𝑥^3==125,𝑥,PositiveIntegers] 
Out[ ] = {{𝑥→5}} 

Or a different view of the same problem: When we exponentiate both sides of the equation 𝑥! 	= 	125	 
to the "

!
 we get 	𝑥 = 	5, i.e. natural number x equals third root from 125 and this is 5. In Wolfram Cloud 

it is enough just to write 125^(1/3) and the Output is 5. Why raising to the "
!
 power? Because	"

!
	 . 3 = 1 – 

for explanation have a look at what follows:  

You encrypted according to the relation 𝑦 = 𝑥# and I shall decrypt according to the relation 𝑥 = 𝑦$. In 
our case 𝑦 = 5! and 𝑥 = 125

!
". Thus, everything follows from equality 𝑦$ = (𝑥#)$ = 𝑥#.$ = 𝑥" = 𝑥, in 

our case 125
!
" = (5!)

!
" = 5!.

!
" = 5" = 5.” 

Student: "Well, well, there is nothing difficult with that - I can do magic like that too! Besides, for 
example, my classmate Eva, who knew I had to raise my “secret number” to the 3rd power, 
immediately in the same way as you, finds my “secret number”. So, what is for "encryption?” 

Teacher: “Yes, you are right, so you will encrypt a little differently." 

3.1.2 Exponentiation modulo 
Teacher: "Think of a natural number greater than 1, raise it to the 3rd power, divide by 10, and tell me 
the remainder. And I shall tell you what number you thought of." 

Student: "OK, so I am thinking of a number, I am raising it to the 3rd power, and after dividing by 10 I 
am getting the remainder 4. What was I thinking of?" 

Teacher: "You could have thought of the number 4." 

Student: “Yes, you are right. How did you determine? In addition, why did you say “could”? Could I 
have thought of something else?" 

Teacher: "If the remainder after dividing 10 is the number 4, the third root of your number must end at 
just 4. So, I am just trying: 1 ^ 3 = 1, (2 ^ 3) = 8, 3 ^ 3 = 27, 4 ^ 3 = 64, 5 ^ 3 = 125, ..., 14 ^ 3 = 2744, 
.... Thus, you could think of the number 4 (and I happened to hit) or the number 14 or the number 24, 
or the number (but you probably already found out yourself) 34, 44, .... In order the result to be 
unambiguous, I would have to start as follows: Think of a natural number greater than 1 and LESS 
than 10, raise it to the 3rd power,… ." 
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Student: “OK, I understand. But such a search in a trial-and-error way is time consuming!"  

Teacher: “Yes, it is, but with Wolfram Cloud software it is a matter of one command that gives the 
result almost at once: 

In[ ] = Reduce[𝑥^3==4,𝑥,Modulus−>10] 
Out[ ] = 𝑥==4 

Student: "Well, but Eva, who knows your encryption method, will find this number for sure as well. In 
addition, I claim that I can do this magic too:  

Think of a number less than 15, raise it to the 4th power, divide by 15, and tell me the remainder." 

Teacher: "Okay, I am doing all and my result is number 6." 

Student: "So I shall use “your” Wolfram Cloud and … 

In[ ] = Reduce[𝑥^4==6,𝑥,Modulus−>15] 
Out[ ] = 𝑥==3||𝑥==6||𝑥==9||𝑥==12 

Ah, many numbers, I was wrong. I did not find your number: There is no chance for me to find if you 
thought of three, six, nine or twelve. So it is not that simple, as I thought, it will probably depend on the 
number e in the exponentiation (raise it to the eth power) or on the number n in modulo (divide by n) or 
on both numbers e and n. You must explain that to me later. Now back to my classmate Eva and my 
“secrete number” 4 (less than 10) - Eva will always find my number - she will do the same as you - she 
will write the command: 

In[ ] = Reduce[𝑥^3==4,𝑥,Modulus−>10] 
Out[ ] = 𝑥==4 
and gets the correct result 4." 

Teacher: "Yes, you are right. The fact that no one but me can find your number only applies if “my” 
numbers e and n (you have spoken about them a while ago: exponentiation to e and determine the 
remainder when dividing by n) will be “large”. Especially, the “modulo” number n must be very large. 
Much larger than in this example: 

Think of a ten-digit number, raise it to the 59th power, divide by 1634983507433, and tell me the 
remainder." 

Student: “??? I am not a machine! I cannot calculate with so large numbers!” 

Teacher: “Yes, I understand, you will find the remainder very easily, however. Use the Wolfram Cloud 
command 

In[ ] = PowerMod[your “secrete number” ,59,1634983507433] 

Student: “OK, I got:  

Out[ ] = 1558026516434 

Teacher: “So you thought of  

In[ ] = Reduce[𝑥^59==1558026516434,𝑥,Modulus−>1634983507433] 
Out[ ] = 𝑥==9942443654 

The number 9942443654. Is that OK?” 

Student: “You are right I really thought of the number 9942443654.  

Teacher: “Yes, that is how it works. And one more thing: You could have calculated the remainder 
1558026516434 manually. It would take some time, but you would come up with ways to shorten the 
calculations. Similarly, other calculations - except for ONE, which are performed in RSA cryptography, 
can be done manually in a reasonable time and thus (much faster) on a computer. The exception is 
the number 𝜑(𝑛)	- you will find out later about it; the impossibility of finding this number in a 
reasonable time (by means of computers, of course) is the point of RSA cryptography. ”  

Student:” My classmate Eva will come to my “secret number” as well, however – she will do the same 
as you did. She has all pieces of information to find my number - she will write just 
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In[ ] = Reduce[𝑥^e==Remainder,𝑥,Modulus−>n]  

Teacher: “You are again right. Therefore, let me show you another example with numbers e and n as 
follows:  

In[ ] =  
𝑒=6553723 
In[ ] =  
n=	48160820721041296821755988278249717504213713462863466677783592195625259574
5429875784071349276714121337177486938300848445042743805945822827683305707724
5530825346835490079582793595400437648336533149238733962403713660676705167273
8570500363123240167492862840252103354967145444366666676954243147127876106683
6757275804458385779763671561042878226854310276233879347788176681777606245669
2887245890630579596909596565427346691073115425339172789855285981853905403642
5547088169300424726486110557173270837481805014201622991140030801892884400423
3690769066875697279065147033158816841595020990732966196958550530637862734165
6027889935015283188505801823378078586687717139460138662960788994428775021232
02417600684673282511448548896049548624021 

Let us say you want to encrypt again the same “secrete number” x = 9942443654. Therefore, you 
write 

In[ ] = y=PowerMod[x, e, n] and the result equals 
y=	33308074731055683452660977498693154439502960815207986348684809747158555724
2854068700249055504683020171553990917587570682543690029466682516548292782914
6382535463352015069742526625776076503593234388875476233283544217340847219338
5045090510124134981089190423259188492124200784413395836277441654152097581461
4500482571566940960549608842047452585076143204737381328104900585701702770596
3226700435605252859909038351732558686416133942870461159970822598597408046190
8468634749392955284508284232266102794729055381260074466884300306241097734353
9751835398877980888536559452059578336082666388300074247236886407680346014116
8028505295939953349576626663604223294517935223482453188909202074572909994347
86546195021536303891896992635567976828541 

There is my turn now to decrypt your number 9942443654 – I am writing the following command, but I 
see instead of Output a strange note appeared 

In[ ] = Reduce[𝑥^𝑒==y,𝑥,Modulus−>𝑛] 
Reduce: Reduce was unable to solve the system.  

Yes, Wolfram Cloud cannot handle these large numbers anymore. For a sufficiently large number n, 
no other software can do that, and therefore no computer, even a quantum one.  

Still, there is a way to find the number x. Only someone who knows two super-secret numbers can do 
it, however. The person to whom the message is intended prescribes these numbers. If he does not 
tell them anyone, only him can decrypt the encrypted message. More precisely, he could, but it would 
take him trillions of years (with the help of fastest computers) - depending on how large the numbers 
would be. (These numbers will be labelled both p and q below and they will be prime numbers - 
everything will be explained later.) 

Why? Have a look at following paragraphs.” 

3.1.3 RSA algorithm  
Teacher: “Let's recall one definition:  

Let a, b, n are integers, n > 1. We say that a number a is congruent to number b modulo n, if n divides 
a−b; we denote it briefly by 𝑎	 ≡& 𝑏. (e.g. 3 ≡"' 15 ) 

I public the so-called public key, which is a pair of numbers (n, e).You will encrypt your “secrete 
number” x  by means of congruence 𝑦	 ≡& 𝑥# .That is, your number x is raised to the power of e, then 
divided by n, and the resulting remainder is communicated to me as y. Afterwards, I decrypt the 
“secrete number” x by means of congruence 𝑥	 ≡& 𝑦$. What will the decryption exponent d (decrypt) 
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look like? (Have a look at the encryption and the decryption relations in the paragraph 3.1.1 
Exponentiation for comparison.)  

You will know everything from the following considerations: 

For the method to work, something like 𝑑	𝑒 = 1 would have to be true (as in the case of ordinary 
exponentiation).  It is offering 𝑑	𝑒	 ≡& 1. It means that n divides (𝑑	𝑒 − 1)  and it is equivalent to the 
statement that there exists such an integer k that 𝑑	𝑒 = 1 + 𝑘	𝑛. So you can 
write	𝑦$ ≡& (𝑥#)$ ≡& 𝑥#.$ ≡& 𝑥"()	& ≡& 𝑥	(𝑥&)). 

If 𝑥& ≡& 1	was valid, then (𝑥&)) ≡& 1) ≡& 1 would be true as well and it would therefore be true also 
𝑦$ ≡& 𝑥; i.e. you would decrypt the encrypted number. Unfortunately, 𝑥& ≡& 1 is not valid… 

On the other hand, well known Euler's theorem from the 18th century says:  

If x and n are coprime positive integers, then 𝑥+(&) ≡& 1,where 𝜑(𝑛) is Euler's totient function.  

(Euler's totient function 𝜑(𝑛) counts the positive integers up to a given integer n that are relatively 
prime to n. The fact that x and n must be coprime does not affect the RSA algorithm in any way.) 

It means the method will work if 𝑑. 𝑒 ≡+(&) 1 then. 

One more note: You saw that the command 

In[ ] = Reduce[𝑥^𝑒==y,𝑥,Modulus−>𝑛] 

did not work for large numbers. If you know the decryption exponent d, you can use instead it the 
command  

In[ ] = PowerMod[Remainder,𝑑,𝑛]. 

Because 𝑑. 𝑒 ≡+(&) 1,	 it is obvious that d depends on both e and 𝜑(𝑛). And, of course, 𝜑(𝑛) depends 
on n. There is no effective algorithm for finding 𝜑(𝑛) from n – roughly speaking, it is necessary to 
divide n by 2, 3, 4,…, n to find if these numbers are relatively prime to n. And it takes a long, very long 
time for even the fastest computers if the number n is large enough. Therefore I start with a SPECIAL 
n – special in the way I can find for this n easily number 𝜑(𝑛) – it is possible under certain conditions – 
see below. Further, numbers 𝜑(𝑛) and e have to be coprime. Once I have 𝜑(𝑛), I can easily determine 
any e to be  𝜑(𝑛) and e coprime. So, I have public key - the pair (n, e) and I can finally look now for 
the number d. Again, it is also possible to find d manually (by means of the inverted Euclidean 
algorithm), much better is to use the command 

In[ ] = d = PowerMod[e, -1, 𝜑(𝑛)] 

Once, I have d (the pair (n, d) is called private key) I can decrypt the encrypted number y by means of 
the command above mentioned (or manually as well) 

In[ ] = PowerMod[y,𝑑,𝑛].  

It is important that the calculations of all commands of the type 

In[ ] = PowerMod[a,b,c] 
are performed even for very large n very fast in comparison with the calculation of 𝜑(𝑛)] (hours against 
trillions of years). 

Let us show this procedure on the first example of the paragraph 3.1.2:  

Think of a natural number greater than 1 and less than 10, raise it to the 3rd power, divide by 10, and 
tell me the remainder. And I shall tell you what number you thought. 

Here n = 10, e = 3. We can easily find 𝜑(10) = 4. (Numbers relatively prime to n are 1, 3, 7, 9 - a total 
of 4 numbers.) Of course, there is the command in Wolfram Cloud: 

In[ ] = EulerPhi[10] 
Out[ ] = 4 

Further, 

In[ ] = d = PowerMod[3, -1, 4] 
Out[ ] = 3 
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Now your encryption 

In[ ] = y = PowerMod[4, 3, 10] 
Out[ ] = 4 

And finally my descryption 

In[ ] = x = PowerMod[4, 3, 10] 
Out[ ] = 4 

To summarize: For someone to decrypt an encrypted number, he must know the decryption exponent 
d; this one can be found by the command  

In[ ] = d = PowerMod[e, -1, 𝜑(𝑛)] 

Everybody can use this command - if he knows the number 𝜑(𝑛). And this is the problem which I have 
already discussed. Because it is the most important thing in all RSA cryptography, I repeat it: No 
computer (and therefore no human) will find 𝜑(𝑛) for a large enough n within a reasonable time frame 
– it could be really trillions of years before 𝜑(𝑛) be found. 

The number 𝜑(𝑛) knows only one man – me. Because I determined n as the product of two prime 
numbers and I used the following properties of the number 𝜑(𝑛): 

1 If p is a prime number, then 𝜑(𝑝) = 𝑝 − 1. 
2 𝜑(𝑝. 𝑞) = 𝜑(𝑝). 𝜑(𝑞). 

Therefore if p, q are prime numbers then for 𝑛 = 𝑝. 𝑞 is 𝜑(𝑛) = 𝜑(𝑝. 𝑞) = 𝜑(𝑝). 𝜑(𝑞) = (𝑝 − 1)(𝑞 − 1). 

Because 

1 There are infinitely many prime numbers (and so we can theoretically choose larger and larger 
(two) prime numbers). 

2 There is no effective algorithm for the factorization of the product into two factors (basically, the 
procedure is trial and error) – i. e. everybody knows the number n is the product of two primes 
but still he is not able to find these two numbers in a reasonable time even using the fastest 
computers. In another words no spy can decrypt the encrypted number (message) although he 
knows exactly how the message was encrypted and, in addition, he knows the RSA 
cryptography in detail. 

3.1.4 Example 
To understand this example, it is necessary to read the previous dialogues of teacher and student at 
lower secondary school – see the paragraphs 3.1.1 - 3.1.3. 

(Most of the numbers listed here are cut off - it is understandable that it does not make sense to list 
them here in their entirety.) 

First, the recipient finds two large prime numbers p and q 

In[ ] = p = RandomPrime[{10^330, 10^333}] 
Out[ ] = 
7040569918020400677801653539524478571225481655615547835180362322970853\... 
43499714585348389485079886932723134330971549513331701 
In[ ] = q = RandomPrime[{10^338, 10^390}] 
Out[ ] = 
6840471905232167677822084473559446914148266066293114166187756809124770\... 
5015535055708486126496789404675097548321 
In[ ] = PrimeQ[p] 
Out[ ] = True 
In[ ] = PrimeQ[q] 
Out[ ] = True 

2275



In[ ] = n = p q 
Out[ ] = 
4816082072104129682175598827824971750421371346286346667778359219562525\... 
11448548896049548624021 
In[ ] = fin = (p - 1) (q - 1) 
Out[ ] = 
4816082072104129682175598827824971750421371346286346667778359219562525\... 
61817428519824937744000 

Now he will choose an encryption exponent e 

In[ ] = e = 6553723 
In[ ] = GCD[fin, e] 
Out[ ] = 1 

He is looking for the decryption exponent d 

In[ ] = d = PowerMod[e, -1, fin] 
Out[ ] =  
8405336999913727391610975300708539311454670426473060802099130095393378\... 
1621774540382424484787 

Now he is ready to receive an encrypted number. This means that the sender should encrypt his 
number 9942443654 and send to recipient the result y 

In[ ] = x= 9942443654 
In[ ] = y= PowerMod[x, e, n] 
Out[ ] = 
3330807473105568345266097749869315443950296081520798634868480974715855\... 
91896992635567976828541 

And finally, the decryption phase: 

In[ ] = x = PowerMod[y, d, n] 
Out[ ] = 9942443654 

Note that Wolfram Cloud will do everything itself - that is, it generates both keys(public and private) 
itself and performs all the necessary calculations. So, everyone can try it. But the question then 
remains, to what extent will he understand this method - and that is what this article was all about. 

In[ ] = keys = GenerateAsymmetricKeyPair[???] 
Out[ ] = PrivateByteArray" -> ByteArray[???] 

PublicByteArray" -> ByteArray[???] 
In[ ] = encrypted=Encrypt[keys["PublicKey"],"9942443654"] 
Out[ ] = EncryptedObject[Association[ "Data" -> ByteArray[???] 
In[ ] = Decrypt[keys["PrivateKey"],encrypted] 
Out[ ] = 9942443654 

4 CONCLUSIONS 
In the previous paragraphs, the principle of RSA cryptography was explained by the method of 
dialogue between teacher and student. Some theoretical results of mathematics were encountered 
(Euler's theorem) and some limitations from computer calculations have been outlined (factorization of 
large numbers). The authors of the article believe that this could stimulate students' interest in a 
deeper penetration into both the world of mathematics and the world of computers. 
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INNOVATIVE EDUCATIONAL TECHNOLOGIES AS A TOOL FOR 
IMPROVING THE LANGUAGE TRAINING OF STUDENTS IN THE 

CONDITIONS OF IT-BASED EDUCATION 
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Abstract 
In our research, we proceed from the fact that the correct and relevant organization of professional 
language training of future specialists on the basis of innovative educational technologies in non-
linguistic specialties ensures that graduates achieve a level of training which the modern information 
society requires. Thus, the level of competence of a graduating student and the conditions for the 
educational process implementation determine the organizational mode of professional language 
training for students of non-linguistic specialties on the basis of innovative educational technologies. 

The purpose of organizing professional language training for future specialists on the basis of 
innovative approaches is to improve the quality of this training of students to the desired level through 
the developing of recommended professional competencies using innovative educational 
technologies. 

In the course of the analysis of research and methodological sources (E.S.Polat, A.M.Dolgorukov, E.S. 
Mikhailova, Dodge B., March T., etc.) and also taking into account our own experience in the using of 
innovative educational technologies, we have found that one of the most adequate methods for the 
formation and development of competencies in the conditions of IT-based education is the Case-
method.  

The article also emphasizes the pedagogical practicability and didactic significance of Cloud services 
practice for modeling and organizing the pedagogical process using the study pack and our own 
educational and methodological resources. The author has formulated practical recommendations 
based on her own experience of working in the "Cloud" and on the basis of the studied pedagogical 
sources. Information about the stages and results of experimental work is given. 

Keywords: Innovative educational technologies, IT-based education, Case-method, Cloud services, 
technology-related skills. 

1 INTRODUCTION  
Currently, in accordance with the strategic directions for the further development of the education 
system in Russia, which is impossible without the use of information resources in electronic form, 
information and digital technologies are being actively developed and introduced into pedagogical 
practice. 
When information resources (text, audio, graphics, video, etc.) are converted into electronic form and 
organized into an information system, they acquire a new quality, in which a higher level of creation, 
organization, storage and use of various information is realized, providing its wider and effective use. 
Informatization of education is considered as one of the most important aspects of improving and 
developing the education system. 

Competence-oriented federal state educational new generation standards of higher education 
significantly affect the content and implementation of the educational process, changing them over an 
interactive and activity-based basis. We believe that one of the most adequate methods for the 
formation and development of recommended competencies in relation to the formation of professional 
foreign language training of future specialists is the case method, because it is an interactive teaching 
method used to solve educational problems. 

2 METHODOLOGY 
The essence of Case method lies in the comprehension, critical analysis and solution of specific 
practice-oriented problems (cases) in order to form students' professional foreign language training. 
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The aim of students is to comprehend the proposed specific life situation, the description of which 
reflects not only a practical problem, but also actualizes the previously acquired complex of 
knowledge, clearly formulate and qualify the problem and develop a certain algorithm of activity that 
will lead to solving the problem. 

The Case method makes it possible to take into account the professional training of students, their 
interests, the developed style of thinking and behavior, which makes it possible to use it for teaching 
English in the framework of the future profession. We have identified some of this method features. 

1 The case is problematic, i.e. it begins with the formulation of a problematic problem (dilemma) 
and ends with its solution. 

2 It provides the opportunity to work in groups on a single problem area. 
3 It allows you to apply pedagogical coaching in the learning process, the essence of which is to 

reveal the cognitive, synergistic and other potentials of a student in order to maximize his/her 
effectiveness, thereby teaching a person to effectively “manage” himself and model his own 
educational trajectory [1]. 

4 It allows the use of concise information that reduces the degree of uncertainty in time-limited 
conditions. 

5 It stimulates the opportunity for students to obtain not only knowledge, but also a deep 
understanding of theoretical concepts, as well as the ability to create new models of activity. 

6 It does not have a rigid scheme, but allows you to make the necessary adjustments to the 
learning process, which gives it flexibility and adaptability. 

7 It differs in cognitive integrity, including various levels of cognitive activity, such as empirical, 
aimed at collecting and primary analysis of data, and theoretical, associated with their analysis 
and interpretation. 

8 It is characterized by synergy, since the total positive effect from group work on a case is much 
greater than the effect obtained from the work of a single individual on the same case. Synergy 
is the summing effect of the interaction of two or more factors, characterized by the fact that 
their effect significantly exceeds the effect of each individual component in the form of a simple 
sum. 

The use of the case method in active teaching professionally oriented English develops the ability to 
combine the efforts of several people and achieve a superadditive effect (1 + 1 + 1 + 1 = S, where S> 
4). Thus, the share of each participant in the discussion of the case is more than 1, since the efforts of 
the students are united by the coherence of the vectors of these efforts (focusing on one goal, that is, 
to the collective solution of the case), which develops the professional skill of effective work "in a 
team" among students. 

In the course of the analysis of scientific and scientific-methodological sources on the issues under the 
research [2,3,4], as well as taking into account our own experience in creating interactive 
professionally oriented cases for teaching the “language of the profession” in a non-linguistic 
university, we found that any teacher can simulate the case, based on his own experience and the 
accumulated materials. 

An approximate procedure for modeling and discussing cases in teaching English can be presented as 
a sequence of the following steps: 

1 Formulation of the problem within the studied lexical topic. 
2 Strategic design of a case model: the choice of a specific practice-oriented case containing a 

vocabulary on the lexical topic covered, methods of data collection, the logic of their analysis, 
etc. 

3 Selection of diverse authentic materials on the case problem (in text, graphic, presentation, 
audio and video formats). 

4 Synthesis of previously obtained primary generalizations, for example, in the form of PowerPoint 
presentations, Openoffice Impress and other applications. For these purposes, it is also logical 
to use the capabilities of the Prezi.com online service. This is a service with which you can 
create interactive presentations online, available to students even outside the university. Prezi's 
capabilities allow you to simulate a new view of the presentation with a non-linear structure. 
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Prezi can be either “collapsed” into one picture, or enlarged (“accentuated”) each of its elements 
for detailed study in the course of work on the topic under study. 

5 Administration of the designed model in order to identify and eliminate possible deficiencies. (At 
this stage, the readiness of the case for use in the process of teaching English is assessed). 

6 Discussion of the created case in the study group. The final stage of the Case study involves 
"telling a story", when students share their experience and knowledge with others. The case 
develops in students the skills of the simplest generalization, search, analysis and interpretation 
of information, thereby stimulating their cognitive function, and motivating them to work in a 
team. 

It should be noted that the Case method is used at the final stage of work on a vocationally oriented 
lexical and grammatical topic. By this time, the students already possess the necessary linguistic 
means, including terms, professional vocabulary and cliché phrases that they will need in the 
proposed communicative situation [5]. 

From the point of view of students, the solution of the case usually takes place in several stages. 

1 Work on the case in the group begins with a detailed analysis of the topic. 
2 Further, students are provided with a brief history of the case, the goal is set, the problem that 

needs to be solved is voiced. 
3 For the convenience of interpreting the student's case, they are supplied with keywords using 

mind mapping. It contains the minimum vocabulary required for further discussion of the case. 
4 Students are provided with diverse information about events that case deals with. Various online 

sources are provided for study. 
5 During the study of the case, the opinions of authorities on the analyzed problem are given 

(blogs, microblogs, social media pages, Podcasts and so on). 
6 Students receive questions for Brainstorming 
7 Students analyze how the problem is reflected in popular and pop culture 
8 Students study audio and video materials containing the opinion of economists, politicians, top 

managers and others. The situation is analyzed and possible ways to solve the problem are 
searched. 

9 The final stage of the study of the case involves its presentation. Non-standard format of 
material presentation is welcome. 

Let us dwell on one more innovative approach that was used by us - the use of Cloud services in the 
organization of professional language training for future specialists. 

Raising the question of the need to move from a local organization of work with educational and 
methodological resources to the cloud, the results of a survey by Fortinet seem interesting. The 
company is the world leader in high-performance network security - published the results of a global 
study among young people in the age group 19-32, which showed that 89% of survey participants in 
the world and 80% in Russia already have a "personal account", at least in one cloud storage service. 

These figures indicate that in Russia at the present stage, cloud services are already an integral part 
of the young people life. 

Cloud services are an online storage model where data is stored, processed, and shared across 
multiple servers distributed across a network. It is worth emphasizing that cloud services are a fairly 
effective tool for working with electronic teaching materials and content, since they provide services for 
storing, reading, editing data and organizing shared access to them during the educational process. 

It is obvious that education at the present stage is the mobile education. Teachers and students must 
have constant access to educational resources and services. Cloud technologies can become the 
basis for this. 

Dropbox is a cloud storage solution that allows users to store their content on servers in the cloud and 
share it with other users on the Internet. In the process of foreign language training of future 
specialists at the Institute of Linguistic and Pedagogical Education MIET, this cloud service is used to 
provide students with assignments and links for conducting Web quests and Case studies. 
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SoundCloud is an online platform and site for the distribution of digital audio content with social 
networking functions. When organizing practical classes in a foreign language, this service is actively 
used to provide students with access to the audio resources selected by the teacher and hosted in the 
cloud. These resources are mp3-format materials to help students develop listening skills. Thus, 
students are provided with constant access to audio files within the framework of both classroom and 
independent work, as well as from any type of mobile device. 

3 RESULTS 
When working with cases, we relied on such fundamental pedagogical principles as scientific integrity, 
accessibility, informational content, cognition, connection with the life, professional expediency and 
team training. 

In our research work, we also took into account the successful examples of working with Cases 
described in the modern literature and also effective coaching technology GROW (J. Whitmore): 

Goal - Goal setting (What is your goal? What is the problem you should solve?) 
Reality - Reality analysis (What situation are we in? What resources do we have?) 
Options - Determining the possibility of action (What methods will we act? What else can we 
do?) 

Will - Fostering the will to act (Which selected options are working? Do we manage time correctly to 
solve the problem?). 

Thus, working with professionally oriented Cases based on the coaching technology is a certain 
sequence of stages. 

Within the study of the effectiveness of the Innovative educational technologies implementation, we 
conducted a pedagogical experiment. 

The following methods were used in our research: theoretical (analysis of philosophical, psychological, 
pedagogical, scientific and methodological literature on the challenges and issues of research, 
modeling, generalization, hypotheses or preliminary generalizations, system analysis and synthesis, 
comparison, analogy, classification); empirical (observation, oral interview in English, “Testing and 
Assessment Materials” created by the Institute of Linguistic and Pedagogical Education MIET in 
accordance with the Federal State Educational Standards, method of expert evaluation and 
assessment). 

At the ascertaining stage, using lexical and grammatical tests, students with the same level of 
language proficiency were selected. 

At the formative stage 2 groups of students were randomly formed: experimental and control ones. In 
the control group, training took place according to the traditional method. The experimental group was 
carried out with Cases. We have found that working with Cases based on coaching technology 
contributes to: 

a) improving professional foreign language training 
b) a shift in emphasis in the learning process towards building the cognitive potential of students 
c) development of the ability to reflect. 

Our surveys show that students respond positively to the case study and using Cloud services. They 
see in it not only a tool for the formation of professional competencies, but also the method of goal-
setting of important personal and organizational changes when studying a foreign language. 

Teachers using the Case method and Cloud services confirming the achievement of certain 
intermediate results: 

1 increased students' motivation to learn a foreign language; 
2 monitoring of speaking and writing showed that students' vocabulary increased; 
3 the ability to identify and analyze problems in a foreign language has improved significantly; 
4 there was a positive perception of teamwork in the classroom; 
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5 students understood the practical importance of the ability to communicate in a foreign language 
in their future professional activities. 

4 CONCLUSIONS 
In conclusion it is essential to mention that the educational process, taking into account innovative 
educational technologies, has its own relevant features. These are, first of all, modern didactic 
capabilities of the information educational environment (the flexibility, the variability of the 
environment, its transformability from one version to another, it works itself for solving various 
educational problems). 

Secondly, teachers must be informed about the latest pedagogical technologies. 

Thirdly teachers should be focused on creating their own creative tasks and methods, must be 
committed to innovative and experimental activities. 

The benefits of Smart education are obvious to both teachers and students. Students have the 
freedom to choose the time and place of study, they get the opportunity to freely and instantly acquire 
new knowledge thanks to the expansion of information infrastructure. 
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Abstract 
Teachers represent a professional group heavily affected by stress, the long-term effect of which may 
even lead to the development of burnout. Recently, this issue has been largely discussed in scholarly 
literature, particularly in relation to health issues, reconciliation of teachers’ personal and professional 
life, their ability to cope with serious life issues, or the issue of teachers’ life satisfaction. In the case of 
the teaching profession, the risk of the syndrome is likely if the teacher must fight long-term stress and 
fails. In their daily practice, teachers experience many stressful situations, which relatively quickly lead 
to a loss of their initial optimism and motivation for the teaching profession and are replaced by 
frustration and discouragement. The teaching profession is one of the professions subject to extremely 
high demands. In addition to a professional qualification, the teaching profession requires several 
abilities and skills, moral credit, and positive personality characteristics. At the same time, however, the 
teaching profession is not fully appreciated by society, both in terms of finance and prestige. As a result, 
teachers are subject to considerable pressure which may in the long term affect their mental health. 
Burnout is a serious problem that significantly affects the quality of life and overall life satisfaction of the 
individual and is reflected negatively in teachers' job satisfaction. The aim of the paper was to map how 
nursery school teachers evaluate their job satisfaction and the incidence of burnout, the relationship 
between these phenomena, and the factors that are most affected by these areas. The research was 
carried out among 485 nursery school teachers in the Czech Republic (age range 25–65 years). Data 
collection was carried out by means of a questionnaire survey: the level of burnout was measured using 
the Maslach Burnout Inventory-Educators Survey (MBI-ES), while the social climate was measured 
through a one-dimensional assessment scale measuring the perception of the social climate. The results 
of the research suggested that nursery school teachers are at the greatest risk of the burnout syndrome 
in the area of emotional exhaustion; a high degree in this dimension was suggested by 28.5% of 
respondents. In the depersonalization dimension, 11.1% of teachers showed high values, while a low 
level of personal accomplishment was suggested by 15.9% of nursery school teachers. The results of 
the research also showed that satisfaction with the social climate among the teaching staff was 
statistically significantly related to the level of the risk of the burnout syndrome in all dimensions. There 
was a negative relationship between climate quality and the levels of emotional exhaustion and 
depersonalization. A positive significant correlation was found between the social climate and the level 
of personal satisfaction. 

Keywords: nursery school teacher, burnout syndrome, school climate. 

1 THEORETICAL BACKGROUND 

1.1 The profession of the preschool teacher and the requirements for nursery 
school climate 

Preschool education in the Czech educational system is defined by the age period of 3–6 years when 
the child leaves the family circle and enters the nursery school, thus broadening one’s horizon and social 
experience. Institutional preschool education builds on the system of upbringing in the family by 
supporting, complementing and developing it. The first years of life significantly influence and determine 
further development including personality development. Preschool teachers play the key role in 
promoting the social, emotional and behavioural development of the child ([1]). In order to ensure proper 
development, the nursery school should provide a supportive, rich and stimulating environment. A sense 
of safety and security should be provided. It is not only children and pupils who need a stimulating and 
safe environment for their development. The school climate affects the work of the teacher and the 
results of the teacher’s work. A positive school climate significantly contributes to the effectiveness of 
work and learning [2]. 
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The current research approaches consider the school climate as a relatively stable environment 
including the perceptions, experiences, evaluations and responses of all actors concerning the events 
and interactions that take place in a specific school. This is a subjectively coloured metaphor that aims 
to capture an individual perception and social experience in a specific school. A characteristic feature of 
the climate is its duality; it contains individual perceptions and evaluations but at the same time their 
sharing is expected. The climate is the product of a specific school as a social group that has a common 
history and to some extent also values and standards [3]. The school climate can be seen as a socially 
constructed concept. Each participant makes their own opinions about the school environment in which 
they are present. Their opinions are discussed with other actors, which has an effect on the behaviour 
of the individual but also of the individual’s friends, colleagues and classmates in specific school 
situations. In this way they participate in the development of the school reality which they continue to 
perceive together with other participants. Shared and discussed topics in the school environment to a 
large extent depend on the actors themselves [3]. The school climate is also affected by other factors 
such as region, physical environment, architecture, form of school, organizational features, learning 
content and, of course, the personalities of the teachers, pupils and school leaders. These factors 
interact and influence each other [4]. 

The school climate can be judged from the perspective of pupils, parents, teachers or the public and 
can be considered positive (desirable, favourable) or negative (undesirable, unfavourable). A negative 
climate may lead to a loss of motivation, poor performance or even neuroses and other medical 
complications. On the contrary, a positive climate brings people together and creates the conditions for 
effective task performance. According to Grecmanová [4], a positive climate from the teacher’s 
perspective means that the teacher enjoys the work, likes to collaborate with the learners, their parents 
and colleagues, has a sense of togetherness with other teachers, has the opportunity for self-
actualization and autonomy, has a feeling of freedom, recognition and success, enjoys fair assessment 
and satisfaction with the way things are. Tschannen-Moran and Hoy [5] developed a tool for quantitative 
measurement of the school climate as the key indicator of trust among professionals in schools. In their 
work, they divided the school climate into two measurable dimensions: friendly leadership and teacher 
professionalism. Friendly leadership is amicable, supportive, fair and open. A friendly leader is aware of 
the importance of a positive climate and tries to support it and improve it. A friendly leader supports 
cooperation and trust by sharing responsibility for leadership with teachers and employees ([6]; [7]; [8]). 
School culture and leadership as indicators of a healthy school have a clear impact on teacher stress 
([9]; [10]; [11]). 

1.2 Stress as a risk factor in the profession of a nursery school teacher 
Stress is an individual’s response to a situation which he or she is unable to cope with using currently 
available resources. It is the response of the organism to a strain (stressors) that disrupts normal 
functioning of the organism ([12]). In his first theory, Hans Selye defined stress as the non-specific 
response of the body to any demand for change. Selye’s work primarily focused on the physiological 
manifestations of stress. Lazarus began to explore the cognitive aspects. In addition to the cognitive 
and conative aspects, he also considered the emotional aspects ([13]). 

Stress is divided into positive and negative, the so-called eustres and distress, or hypostress and 
hyperstress. If we are capable of coping with the external requirements by using our adaptive abilities, 
stress is adequate and short-term. In this case, it may be considered positive, supportive and useful. In 
the case that the demands of a particular situation are beyond our strengths, we are exposed to stress 
over a long period of time and the resources that we have gradually become depleted. This type of 
stress is harmful ([14]). The consequence of stress is an unpleasant state of physical and mental 
imbalance, which is unsustainable in the long term. However, subjective emotional and cognitive 
processing, i.e., how the situation is perceived by the individual and whether it is considered stressful, 
is very important. It is therefore essential to increase frustration tolerance and adaptation ability as well 
as to strengthen the internal and external resources of the individual for coping with difficult situations 
([15]). The individual should try to regain balance and adopt the principles of mental hygiene and coping 
strategies ([16]). 

Long-term exposure to strong stress leads to the burnout syndrome, which is a subjective long-term 
feeling of work discomfort ([17]). An accompanying symptom is a lack of interest and energy. ICD-11 
(International Classification of Diseases) ranks the burnout syndrome among occupational phenomena 
and defines it as a syndrome resulting from chronic workplace stress that has not been successfully 
managed. It is characterized by feelings of energy depletion or exhaustion, increased mental distance 
from one’s job or feelings of negativism or cynicism related to one's job and reduced professional 
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efficacy ([18]). Previous Czech studies report the incidence of the burnout syndrome in 10 to 20% of 
teachers ([19]; [20]; [21]).  

The teaching profession is classified among helping professions which includes a high degree of contact 
with people and responsibility. This leads to a large number of stress situations intensified by the working 
conditions of teachers (noise, social status of the profession, long periods without breaks, etc.) as well 
as a limited sense of success. According to ([18]), the teaching profession is very exhausting due to 
these two factors but at the same time meaningful and satisfying. Stress is characteristic of helping 
professions, as suggested by Czech as well as foreign studies ([22]; [23]; [24]; ([11]). Smetáčková [18] 
further states that according to Czech studies approximately 60% of teachers suffer from stress. 

1.3 Burnout syndrome in the teaching profession 
Teachers’ burnout syndrome affects the process of education. A burnt-out teacher is indifferent, shows 
lower commitment, is cynical and negativistic, shows a higher disease rate and worse well-being ([25]; 
[26]; [27]). Personal stress perceived by the teacher and emotional exhaustion resulting from work affect 
the teacher’s ability to create a positive school environment ([1]). Whitaker et al. [28] observed that 
occupational stress was associated with greater conflicts with children in the class. It also has a negative 
impact on learning outcomes and pupil support [29]. Siekkinen et al. [30] observed that nursery school 
teachers reported a higher level of impulsiveness and a lower level of social skills in children. Stressed 
teachers rate the level of social, emotional and behavioural functioning of preschool children as lower, 
which may be according to Jeon et al. [1] caused by the fact that a burnt-out teacher is unable to create 
an optimal social and emotional educational environment and has a distorted view of children’s 
behaviour. 

From the perspective of teachers, learners and the entire educational process and system, it is important 
to pay due attention to the burnout syndrome in the teaching profession. The manifestations of the 
burnout syndrome among teachers should be monitored on a continuous basis, preventive measures 
should be offered and the risk of the burnout syndrome decreased ([31]; [18]). Active mental hygiene 
helps manage occupational stress and increases resilience against stress situations. It is important to 
work actively to increase resilience. In this way, it is possible to increase one’s professional chances 
and decrease the risk of the burnout syndrome, especially in helping professions, where the 
requirements for internal balance are much higher ([32]). Teachers are busy in terms of time which 
causes long-term tension that may develop into the burnout syndrome ([33]). The requirements on 
teachers are extremely high; stressful situations do not arise just from direct interaction with learners 
but also colleagues, directors, school inspectors and the whole society ([34]). Teachers are supposed 
to educate in accordance with the society’s vision, be supportive, help pupils in all situations and be a 
positive model under all circumstances [31]. Teachers are subject to considerable requirements in terms 
of expertise, practical experience as well as personal skills. Teachers are often personally engaged in 
their profession, which is very exhausting. Mental well-being is further aggravated by frequent changes 
and reforms in education, underfinancing of the profession and low prestige in society ([35]; [36]; [31]; 
[37]). 

There is currently a stronger demand for systematic monitoring of the prevalence of the burnout 
syndrome in the teaching profession ([31]). Smetáčková [18] emphasises the need to monitor this 
phenomenon across the different groups of teachers in order to be able to fully compare the results 
(therefore, similar tools must be used). In her research she focused on a comparison of preschool, 
primary and lower secondary education. Although the principle of teaching is identical, the working 
conditions and procedures vary between the levels of education. Some international studies have 
identified a higher prevalence of the burnout syndrome among nursery school teachers ([38]; [39]) while 
others, as suggested by Smetáčková [18], arrived at opposite conclusions ([40]). 

The authors of the study The relation between school climate and preschool teacher stress Hu, Li, Wang 
et al. [41] suggest that nursery school directors can decrease teachers’ stress in two ways. The first is 
friendly leadership, the other one is professionalism. A high level of professionalism and self-control is 
predictive of lower effects of stress on preschool teachers ([41]; [42]). Friendly leadership has an effect 
of confidence in one’s abilities and affects the degree of stress among teachers. Under friendly 
leadership teachers feel much more self-reliant and less stressed. Successful school leaders are those 
who promote a positive climate and teacher satisfaction, strengthen their professionalism, support their 
professional development, autonomy, professional identity, motivation and a sense of belonging, and 
balance the internal and external needs of the preschool institution ([43]; [5]; [8]; [41]). 
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2 METHODOLOGY 
The aim of the paper was to map how nursery school teachers evaluate their job satisfaction and the 
prevalence of burnout, the relationship between these phenomena and the factors that are most affected 
by these areas. The objective was defined by means of the following key research hypotheses which 
was subsequently tested: 

H1: There is a statistically significant negative association between satisfaction with relationships among 
teachers and the degree of risk of the burnout syndrome 

The research study was conducted between 03/2020 and 05/2020 and was designed as a quantitative 
survey. Data collection was performed in an electronic way using Google forms, which met the 
methodological and research criteria of online research relevance (for example a high degree of security, 
archiving and encoding during data transfer, access via generated password). The research was carried 
out among 485 nursery school teachers in the Czech Republic (age range 25–65 years), specifically in 
the South Moravian Region. Participation in the research study was voluntary and anonymity of the 
respondents during data collection was ensured. In the first stage, the data were transformed into an xls 
format compatible with MS Excel 2013, which can easily handle data exported from the electronic 
questionnaire. During the second stage, the data were formally and logically checked. Further data 
processing was performed using the STATISTICA programme, version 13. An analysis of results 
distribution confirmed normal data distribution; for this reason, a parametric statistical approach was 
selected, specifically descriptive statistics and Pearson correlation. The tests were conducted at a 5% 
level of significance. 

2.1 Data collection was performed by means of the following methods 
a) To investigate the degree of susceptibility to burnout, the Czech version of the standardized 

Maslach Burnout Inventory – Educators Survey was used. The inventory is based on the 
original Maslach Burnout Inventory proposed by Christine Maslach and Susan E. Jackson. The 
MBI is one of the most commonly used methods in professional examination of the burnout 
syndrome [44]. The MBI-ES version was specially developed for use among teachers, where the 
statements contain the specific term “pupil”. Otherwise, the inventory matches the original version 
of the MBI; the scoring and evaluation is based on the same key [45]. 
The inventory consists of 22 items in the form of simple statements. In each item the respondents 
indicate the intensity and frequency of symptoms on a 0 to 7 scale. The questionnaire examines 
the degree of burnout in the following three dimensions: emotional exhaustion (EE), 
depersonalization (DP), and personal accomplishment (PA). The existence of these three 
essential factors has been psychometrically verified by means of a factor analysis [44]. 
Each of these three components is examined separately, so the final degree of burnout is 
described by three scores. The EE dimension includes 9 questions, the DP dimension includes 5 
questions and the PA dimension includes 8 questions. In the emotional exhaustion and 
depersonalization scales, high values are pathognomonic, whereas in the personal 
accomplishment scale these are low scores. 

b) To assess the perceived quality of interpersonal relationships and climate in the teaching staff, 
the Uni-dimensional assessment scale of teachers’ climate perception developed by T. 
Čech was used [46]. The instrument is composed of 14 items, each of which includes a pair of 
opposing adjectives that describe the possible state of a group climate in a working environment 
(for example friendly – hostile). In each item, the question “The working climate in the school 
where I currently teach is” is to be answered using an eight-point scale, where 8 means the most 
favourable characteristic while 1 suggests the worst characteristic. To gain the overall score, the 
points scored in each item are added. 

c) Sociodemographic questionnaire containing data such as gender, age, length of teaching 
experience, level of education, length of employment in the current nursery school and 
occupational position.  
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3 RESULTS 

3.1 Degree of emotional exhaustion among nursery school teachers 
In the area of emotional exhaustion, the maximum number of points was 63 (high degree of burnout) 
while the lowest score was 0 points, see Table . The average value of emotional exhaustion among 
nursery school teachers was 19.83 (SD=13.38). This value corresponds to a mild risk of the burnout 
syndrome. The maximum obtained value was 61 (1 respondent) while the minimum obtained value was 
0 (8 respondents). 

Table 1. Degree of emotional exhaustion among nursery school teachers 

EE 
Arithmetic mean Standard 

deviation 
Minimum value 

obtained 
Maximum value 

obtained 

19.83 13.38 0 61 

Of the total number of 485 nursery school teachers, 138 teachers (28.5%) reported a high degree of 
emotional exhaustion, which indicates burnout. 117 teachers (24.1%) were at medium risk of the burnout 
syndrome. Less than half of all teachers (47.4%; 230 individuals) reported a low degree of emotional 
exhaustion, indicating a low risk of the burnout syndrome.  

3.2 Degree of depersonalization among nursery school teachers 
In the area of depersonalization, the maximum score in the MBI-ES test is 35 points (high degree of 
burnout) while the minimum is 0 points. The average value of depersonalization among nursery school 
teachers was 6.18 (SD=4.85), see 2. The maximum obtained value was 24 (1 respondent) while the 
minimum obtained value was 0 (59 respondents). 

Table 2. Degree of depersonalization among nursery school teachers 

DP 
Arithmetic mean Standard 

deviation 
Minimum value 

obtained 
Maximum value 

obtained 

6.18 4.85 0 24 

Of the total of 485 nursery school teachers, a high degree of depersonalization suggesting burnout was 
reported by a total of 54 persons (11.1 %). A moderate degree of DP suggesting a medium risk of the 
burnout syndrome was reported by 148 respondents (30.5%). 283 teachers (58.4%) were in the low 
degree of depersonalization and had a low risk of the burnout syndrome. 

3.3 Degree of personal accomplishment among nursery school teachers 
In the area of personal accomplishment, the maximum score in the MBI-ES test is 56 points (suggesting 
a low degree of burnout) while the minimum is 0 points (high degree of burnout). Table 3 suggests that 
the average value of personal accomplishment among nursery school teachers was 38.45 (SD=7.63). 
The minimum obtained value was 11 (2 respondents) while the maximum obtained value was 56 (1 
respondent). 

Table 3. Degree of personal accomplishment among nursery school teachers 

PA 
Arithmetic mean Standard 

deviation 
Minimum value 

obtained 
Maximum value 

obtained 

38.45 7.63 11 56 

Of the total of 485 teachers, a high level was reported by more than half of respondents (261 teachers, 
53.8%). 147 respondents (30.3%) achieved the moderate degree of personal accomplishment and are 
at risk of the burnout syndrome. The existence of burnout in the PA dimension was confirmed in 77 
respondents (15.9%). 
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The results above suggest that more than half of nursery school teachers in the South Moravian Region 
are at a low risk of the burnout syndrome in the depersonalization and personal accomplishment 
dimensions. In the dimension of emotional exhaustion, a significantly higher number of persons show a 
high degree of burnout. In the remaining dimensions the number of persons affected by burnout is 
considerably lower (DP 11.1%; PA 15.9%). The number of teachers at a moderate risk of the burnout 
syndrome is almost identical in the depersonalization (30.5%) and personal accomplishment (30.3%) 
dimensions.  

In the research, the uni-dimensional assessment scale measuring teachers’ perception of the working 
climate was used. The instrument consists of 14 pairs of opposing adjectives that describe the climate. 
Respondents indicate their agreement or disagreement on an eight-point scale. The minimum number 
of points was 14, the maximum was 112.  

Table 4 shows that the average value of satisfaction with staff relationships in nursery school is 87.83 
(SD=18.1). The minimum obtained value was 19 (1 respondent) while the maximum obtained value was 
112 (maximum achievable, 30 teachers). 

Table 4: Perceived quality of staff relationships (working climate) 

CLIMATE 
Arithmetic mean Standard 

deviation 
Minimum value 

obtained 
Maximum value 

obtained 

87.83 18.1 19 112 

The graph below shows that the majority of respondents are satisfied with the working climate in the 
nursery school where they currently work. 153 respondents (31.5%) were completely satisfied while 156 
individuals (32.2%) were very satisfied. A total of 92 (19%) teachers were rather satisfied with the quality 
of staff relationships. 51 (10.5%) respondents reported they were neither satisfied nor dissatisfied. A 
greater degree of dissatisfaction with the working climate was reported by 33 people (6.8%). 

The Pearson correlation coefficient suggested that the degree of satisfaction with the staff climate was 
statistically significantly correlated (p<0.01) with the degree of the risk of the burnout syndrome in all of 
the dimensions. Table 5 shows that there is a negative association between climate quality and the 
degree of emotional exhaustion. However, the association is not too strong (r=-0.338). A little less strong 
association (-0.243) was observed between depersonalization and climate quality. The least strong 
positive association (r=201), albeit not negligible, was identified between climate quality and the degree 
of personal accomplishment.  

Table 5: Correlation between the degree of the risk of the burnout syndrome and climate 

Pearson correlation coefficient: association between the quality of staff 
relationships and the degree of the risk of the burnout syndrome (N=485) 

Dimensions of the BS: Teaching staff climate p 

Emotional exhaustion -0.338 0.000 

Depersonalization -0.243 0.000 

Personal accomplishment 0.201 0.000 

On the basis of the findings described above, hypothesis H1 was confirmed. With increasing satisfaction 
with interpersonal relationships in the workplace, the degree of the risk of the burnout syndrome among 
nursery school teachers in the South Moravian Region decreases. 

4 CONCLUSIONS 
The research part of this bachelor’s diploma thesis analysed the degree of the risk of the burnout 
syndrome and job satisfaction among nursery school teachers in the South Moravian Region. The aim 
of the research study was to identify the degree of the risk of the burnout syndrome among nursery 
school teachers, to map their perceived job satisfaction and the quality of relationships with other 
teachers as well as to identify the most frequent positive and negative aspects of their work. Another 
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aim of the study was to test the correlations between the variables, especially the correlation between 
the degree of the risk of the burnout syndrome and perceived job satisfaction.  

The results of the research suggested that nursery school teachers were at greatest risk of the burnout 
syndrome in the area of emotional exhaustion; a high degree in this dimension was suggested by 28.5% 
of respondents. In the depersonalization dimension, 11.1% of teachers showed high values while a low 
level of personal accomplishment was suggested by 15.9% of nursery school teachers. This finding is 
consistent with Kebza and Šolcová [47], who claim that the burnout dimensions are manifested 
gradually, the first being emotional exhaustion. 

A positive finding is the fact that about half of nursery school teachers are at a low risk of the burnout 
syndrome. In the MBI inventory, a low score was achieved by 47.4% of teachers in the EE dimension, 
58.4% in the DP dimension and 53.8% in the personal accomplishment dimension. This is contrary to a 
study by Smetáčková [18] who concluded that the percentage of teachers at a low risk of burnout was 
considerably lower (21%). According to Smetáčková, in comparison with elementary schools, nursery 
school teachers are less affected by the burnout syndrome.  

The research also confirmed a relatively high level of job satisfaction among nursery school teachers; 
in total almost 83% of teachers suggested that they were rather satisfied (45.4%) or very satisfied 
(37.5%) with their working conditions. The analysis of satisfaction with the different occupational factors 
provided a deeper insight into the activities of nursery school teachers and revealed the factors that 
were most burdensome for nursery school teachers during their work. These factors may be a potential 
source of development of the burnout syndrome.  

The authors of the present study are aware of the limitations of the study including particularly the limited 
sample of respondents recruited by the snowball technique. Moreover, their participation was dependent 
on their willingness to complete the questionnaire. Therefore, the sample is not representative and the 
results cannot be generalized to the entire population. The results may also be distorted by the fact that 
respondents at a later stage of burnout had a lower motivation to participate in the research.  

Another limiting factor may be the fact that data collection took place during the coronavirus crisis. As a 
result, many people were out of their usual occupational life, which could have affected the results or 
their willingness to participate. 
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Abstract 
Service-Learning is an educational proposal that combines learning and community services. This 
article focuses on the implementation of a Service-Learning experience in the field of environmental 
performance improvement and environmental protection with students of the School of Agricultural, 
Food and Biosystems Engineering of the Universidad Politécnica de Madrid. Working on the 
environmental improvement of an organization based on a real case helps students to have a greater 
environmental and social commitment. The methodology was based on the development of an 
Environmental Management System in the Isabel La Católica School of Infant and Primary Education 
located in Navas del Rey, by students of the Agricultural and Food Industries, Technology and Agro-
environmental Engineering Degrees. The objective was to achieve a more sustainable school, linking 
it to the dissemination of the Sustainable Development Goals of the 2030 Agenda. The students were 
organized in groups of 5 and 6 members to elaborate the basic documents of an Environmental 
Management System, following the ISO 14001:2015 standard. The results showed a high level of 
student satisfaction with this new experience. This paper contributes to the existing literature with the 
evaluation of students' perceived experiences when undertaking a Service-Learning project in the field 
of environmental management for the first time. 

Keywords: Service-Learning, Environmental Management, Engineering, Primary school. 

1 INTRODUCTION  
Service-Learning (SL) is an educational proposal that combines learning and community services. Its 
interest lies in the fact that participants learn to work on real needs of the environment in order to 
improve it. Social commitment is combined with the acquisition of knowledge, skills, attitudes and 
values. The main objective of this methodology is to learn to be competent while being useful to 
others. Rather than a learning methodology, it is a philosophy that reconciles educational quality and 
social inclusion [1]. 

This methodology, cited as one of the ten best teaching methodologies in the United States [2], 
manages to combine benefits for students, teachers and the community. Students improve their 
academic results and enhance their employability by providing a real context where students practice 
what they learn [3], [4]. For their part, teachers work with motivated students and society participates 
and feels involved in the process.  

SL has traditionally been associated with social sciences, being a fairly new practice in science 
degrees. This research responds to the first call for Service-Learning Projects promoted by the 
Universidad Politécnica de Madrid (UPM). The call aims to promote experiences that improve the 
quality of teaching by supporting experiential learning and developing student’s skills and allows the 
UPM to participate and get involved in providing a service to society. 

The practical teaching of environmental management presents some problems to students in technical 
degree programs. Two significant ones are the development of effective and appropriate means of 
providing students with practical experience, and the difficulty of engaging students in a subject which 
may not be intrinsically appealing for many of them. A third problem detected, perhaps the most 
important, is the lack of professional skills, which represents the main barrier to access the working 
world. One way to address these problems is to involve students in real projects, which in turn solves 
a need for an external agent [5]. 
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In SL, activities must be related to the course contents. Service work is adapted to the course content 
through case studies, workshops, group discussions and oral presentations. Therefore, to carry out 
SL, four key components are identified: the organizations or community members (who provide the 
setting and structure), the service component, the academic component, and the students' analysis 
and reflection.  

Integrating all of the above, the SL project development is based on the design of an Environmental 
Management System for the Isabel la Católica Public School in the municipality of Navas del Rey 
(Madrid) by students in the degrees of Technology of Agricultural and Food Industries and Agro-
environmental Engineering who, in turn, must participate in a practical project in order to pass the 
course through continuous evaluation. The contents are linked, firstly, to environmental sciences and, 
secondly, to environmental and social responsibility values. 

The objectives to be achieved with this SL are two: learning and service:   

ª Learning objectives:  
1 To apply the scientific methodology for the realization of EcoAudits and implementation of 

Environmental Management Systems studied in the Degree course. 
2 To become aware of and commit to the challenges of the 2030 Agenda and its Sustainable 

Development Goals. 
3 To learn to organize and develop a real project. 
4 To fulfill the development of specific and transversal competencies. 

ª Community service objectives: 
1 To organize an extracurricular educational activity for the third, fourth and fifth grade students of 

the Isabel La Católica School in the municipality of Navas del Rey. 
2 To disseminate the contents of the 2030 Agenda to the students of third, fourth and fifth grade 

together with their teachers. 
3 To write the EcoAudit Technical Document for the School of Isabel la Católica de Navas del Rey 

to serve as a tool to improve its environmental performance. 
4 To get the local media to disseminate the results obtained in order to raise awareness among 

the local population. 

The following section describes the case study used in the research, focused on a SL pilot experience. 

2 METHODOLOGY 

2.1 Framework  
From the teaching point of view, the preparation of the SL proposal required an additional effort in the 
organization and development of the subject. In order to achieve a SL that would interest both 
students and the community, the following steps were carried out: 

a) Bibliographic review of previous experiences in SL. 
b) Search for entities interested in collaborating and selection of the most appropriate one 

according to the didactic objectives of the subject. 
The choice of Isabel la Católica Public School has been motivated by the quality of its 
educational strategy and planning, despite the difficulties that arise from being in a rural 
environment. This bilingual school works on educational innovation through projects such as 
Global Classroom and other projects funded under Erasmus+, formerly Comenius, and e-
Twinning with partnerships in Malta, United Kingdom, Denmark and Czech Republic, applying 
active methodologies based on gamification, flipped class or  plickers. Likewise, the school 
delivers environmental education with projects such as the Eco-educational Garden and in the 
inclusion of students with special needs by adapting teaching methodologies to these needs. 
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c) Design of a case study where students apply theoretical knowledge. 
The EcoAudit, promoted by the school and the City Council, is recognized by the Spanish 
Ministry for the Ecological Transition and the Demographic Challenge as an effective learning 
tool in environmental matters [6]. Its purpose is to improve the school's environmental behavior 
and performance by involving teachers and students of primary school. 
This EcoAudit applies the scientific methodology of the Environmental Management Systems 
course by collecting data, analyzing the mass and energy balance, diagnosing the current 
situation and proposing measures for environmental improvement, and linking them to the 2030 
Agenda and the Sustainable Development Goals (SDGs). 

d) Implementation of the case study. 
For two months, the UPM´s students carried out data collection and analysis in cooperation with 
the Navas del Rey City Council and the Isabel la Católica Public School. With this information 
they prepared the final proposal in collaboration with the school's teachers. Subsequently, they 
showed the results obtained and proposed measures through the preparation and development 
of three workshops for children in third, fourth and fifth grade of primary school. For the design, 
implementation and pedagogical adaptation of the contents of the workshops for primary school 
children, the teachers and management of the public school were consulted. 

e) Evaluation of the experience.    
Surveys on student perception seem to be the most appropriate tool for evaluating SL, although 
there is no specific survey format accepted by the scientific community, as research on this 
topic has been minimal [7]. Many authors have recognized [8], [9] that opinion surveys 
conducted with university students on the quality of higher education are valid and reliable 
methods. These surveys can represent an opportunity (like feedback) for professors to reorient 
their teaching methodology [10]. 

2.2 ECO COLE 2030 Project phases 
For the practical implementation of the SL project, it was divided into eight phases.  

Phase 1. Task planning. During the classes at university, the students were divided into groups of 4-5 
and led by the teacher and project coordinator. They established the planning and design of the 
tasks to be performed. There were five groups, each of them responsible of one environmental 
aspect.  

Phase 2. Data collection. The students collected the necessary information to carry out the mass and 
energy balance and the analysis of the processes of the sources supplied by the City Council of 
Navas del Rey and by the Isabel la Católica Public School.  

Phase 3. Data analysis and diagnosis of the initial situation. The students applied the ISO 14.001:2015 
methodology, preparing a diagnosis and a final proposal of measures for environmental 
improvement of the school. In parallel, they analyzed the Sustainable Development Goals to 
demonstrate their degree of compliance through the proposed measures. 

Phase 4. Presentation of the draft EcoAuditoria proposal. The students presented their EcoAudit 
proposal to the technicians of the City Council of Navas del Rey and to the management and 
teachers of the Isabel la Católica School, gathering their opinions and contributions to incorporate 
them into the final technical document. 

Phase 5. Preparation and final delivery of the EcoAudit. The students delivered the EcoAudit as a 
practical group work to the UPM coordinator and as a service to the Mayor of Navas del Rey and 
to the Director of Isabel la Católica School. 

Phase 6. Outreach workshops in Primary Education. The students selected the results and measures of 
the EcoAudit/ SDGs Agenda 2030 to present and work with the children of third, fourth and fifth 
grade of primary school. They prepared the workshops and their informative elements with 
didactic methodologies adapted to primary education, such as posters, videos, games, etc. 

Phase 7. Carrying out the dissemination workshops in Primary Education. The UPM students developed 
the workshops with the teachers and students of Primary Education. Three workshops were held, 
one for each grade of primary school involved (3rd, 4th and 5th of primary school). 
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Phase 8: Production of dissemination products. The students analyzed the experience and created an 
ECO-COLE 2030 brochure and the ECO- COLE 2030 Facebook page. 

This SL activity represented 50% of the final grade of the course and the other 50% of the evaluation 
was based on periodic content comprehension controls. 

3 RESULTS 
We have assessed the SL experience implemented at the UPM by surveying the students. The survey 
was based on a questionnaire structured in two blocks. The first block was composed of 3 Yes/No 
questions to find out the profile of the students and their opinion about the SL approach based on their 
own experience. The next block was composed of 11 questions and included an evaluation of the 
competences acquired. These questions had as possible answers a Likert-type scale with 4 different 
values (1=Not at all agree, 2=Slightly agree, 3=Agree, 4=Strongly agree). 

Each block of results was analyzed based on the descriptive statistical analysis, together with 
exploratory data analysis, to characterize median, quartiles and interquartile range, and the 
identification of outlier cases of the dataset obtained through surveys conducted to students before 
and after the Service-Learning project. All surveys were anonymous and had an identical format, 
therefore the distribution did not follow a random procedure. The students completed the questionnaire 
in 15 minutes, before starting and after finishing the activity. The questionnaires were provided in 
digital format, through a web page, collecting the results automatically.  

It is important to highlight that practically none of the students had previously taken a subject that had 
implemented a SL experience (83%). This result confirms that Service-Learning is little implemented in 
the teaching methodology of Agronomic Engineering and that it is yet an innovative and unknown 
methodology.  

Regarding the SL experience, 91% of the students would recommend it, and 78% of the students 
consider that subjects with a SL approach are a pillar in their academic and professional training and 
in their personal growth. Therefore, this teaching methodology has been useful for the students and 
should be incorporated into more subjects to promote the acquisition of important skills for the 
professional life. The statistics of the responses obtained from the first block of the questionnaire are 
shown in Table 1.  

Table 1. Prior knowledge and recommendation of Service-Learning approach. 

 Yes No 

Have you previously taken a subject with a Service-Learning experience? 17 % 83% 

Would you recommend Service-Learning experiences like the one you are doing to other 
students? 91% 9% 

Do you consider subjects with a Service-Learning approach as a pillar in your academic 
and professional training and in your personal growth? 78% 22% 

For the second block of the questionnaire, (professional skills assessment), we determined between 
which values the interquartile range (Q25-Q75) is located for each skill. This item represents fifty 
percent of the student’s answers for each skill, and we compared its performance between the pre 
(Figure 1) and post (Figure 2) activity questioners conducted by students. 
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Figure 1. Box-and-whisker plot of ex ante self-evaluation results. 

 
Figure 2. Box-and-whisker plot of ex post self-evaluation results. 

3.1 Creativity and innovation 
The interquartile range of student answers was between “(2) Slightly agree" and “(3) Agree", and the 
median was in "(3) Agree". The answers breadth was maximum, that is, answers ranging from "(1) Not 
at all agree" to "(4) Strongly agree". 

After the SL project achievement, the students answer interquartile range (Q25-Q75) has been shifted 
to "(3) Agree" and "(4) Strongly agree". There are not any answers for "(1) Not at all agree ", reducing 
the answers breadth, and improving students' perception of their performance for this professional 
skill. 

3.2 Self-confidence, resilience, and effort 
The median of these professional skills was "(3) Agree" and most of the answers were over the 
median. 
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After the SL project achievement, the students answer interquartile range (Q25-Q75) has been shifted 
to "(3) Agree" and "(4) Strongly agree” for both skills. There are not any answers for "(1) Not at all 
agree". A deeper analysis for effort skill shows that Q25 percentile appears on "(2) Little Agreement" 
answers. This distort result may be related to some disgruntled students regarding of task 
assignments in some workgroup. But the results show that students’ perceptions have been improved 
for these three skills. 

3.3 Capacity of concentration 
The interquartile range of student answers (Q25-Q75) was between "(2) Slightly agree" and “(3) 
Agree", and the median was in "(3) Agree". The answers breadth was maximum, that is, answers 
ranging from "(1) Not at all agree " to "(4) Strongly agree". 

After the SL project achievement, the students answer interquartile range (Q25-Q75) have been 
shifted to "(2) Slightly agree" and "(3) Agree", avoiding the "(1) Nothing agree" answers. So, students’ 
perception for this skill upgrade significantly. 

3.4 Emotional control and adaptability 
For both skills, the interquartile range of student answers (Q25-Q75) was between "(3) Agree" and "(4) 
Strongly agree", and the median was "(3) Agreed". 

After the SL project achievement, the interquartile range does not change, however, the median has 
been shifted to "(4) Strongly agree". Again, the result shows that students’ perception has improved. 

3.5 Assertiveness and empathy 
For both skills, the interquartile range of student answers (Q25-Q75) was between "(3) Agree" and "(4) 
Strongly agree ", and the median was "(3) Agree” and “(4) Strongly agree”, respectively. 

After the SL project achievement, they remain constant. Students’ perception about these skills does 
not vary. 

3.6 Respect 
The interquartile range of student answers (Q25-Q75) was between "(3) Agree" and "(4) Strongly 
agree ", and the median was "(4) Strongly agree ". 

After the SL project has been carried out, the median remains in "(4) Strongly Agree", and the 
interquartile range (Q25-Q75) disappears. It is shown that the Service-Learning has greatly improved 
students' perception of this skill. 

3.7 Self-criticism 
Its median was "(3) Agree" and most of the answers were on the median.   

After the SL project has been done, students answer interquartile range (Q25-Q75) has varied to "(2) 
Agree" and "(4) Totally Agree". In general, students’ perception improve. 

As a summary, it should be noted that Learning Service removes “(1) Not at all agree" answers in 
Creativity and Imagination and Concentration skills; and finally, this answer does not appear in any of 
the skills analyzed.  

In addition, the interquartile range (Q25-Q75) for all skills shifts to “(3) Agree” and “(4) Strongly agree” 
answers, except for Concentration, which is kept and for Respect which is moved on the median “(4) 
Very agreed”. These facts show that the students perception about their professional skills has been 
improved.   

4 CONCLUSIONS 
The work developed has highlighted the great potential of working with Service-Learning through 
projects in the field of environmental protection. It fosters the acquisition of social and environmental 
awareness to both undergraduate and primary students. For college students it also develops other 
personal and social skills, -such as the ability to adapt or work with interdisciplinary and multicultural 
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teams, conflict resolution, ethical, social and environmental responsibility- while developing a 
professional activity.  

This article describes an innovative Service-Learning experience in the field of environmental 
management, in which 23 students from the Degrees in Agricultural and Food Industry, Technology 
and Agro-environmental Engineering at the Universidad Politécnica de Madrid were divided into 
groups and assigned the task of carrying out an EcoAudit, and designing an Environmental 
Management System. 

The analysis of the state of the art had shown the benefits of the Service-Learning methodology in the 
social field and highlighted the few existing experiences in the field of science. In fact, its importance is 
recognised by the General Secretary of the Universidad Politécnica de Madrid with the creation of a 
Service-Learning Office and a call for proposals "Service-Learning Projects", where this project was 
included. This call aims to promote experiences that, in addition to improving the quality of teaching by 
promoting experiential learning and the development of competences by students, allows the UPM to 
participate and get involved in providing a service to society. 

Based on other benchmark evaluations of SL experiences in higher education, the student perception 
survey has been identified as the most appropriate tool to evaluate this pilot experience. The results 
reveal that students have been positively satisfied with the SL experience in environmental 
management, which has helped them in both technical and human skills. Likewise, most of them are 
willing to recommend this experience to other students and consider it as a pillar in their academic and 
professional training and in their personal growth. 

From the research work carried out, it is worth highlighting that two essential aspects have been 
detected to ensure the viability of the project: 

1 Support from the responsible organisations. The SL project had the technical and legal support 
of the Navas del Rey Town Council and the Isabel la Católica Public School, organizations 
responsible for the infrastructures and management of both environmental and educational 
issues in the municipality. Therefore, it had the necessary authorizations and permits to carry it 
out. The Headmistress of the school herself participated in the SL project and was in charge of 
the time planning during the school year, so that children could participate in the project's 
activities. The Councillor for Education of the Navas del Rey Town Council also participated in 
the SL project and was in charge of making the necessary municipal infrastructures available for 
the development of the project. 

2 Linking the project to the continuous assessment of the subject. The undergraduate students 
participated in the SL project as a practical group activity as part of the tasks to be carried out in 
the undergraduate subjects. This experience, based on the application of the methodology to a 
real practical case, generates a high level of motivation in the undergraduate students, which 
translates into a better development of the transversal competences established in their 
learning. 
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UPGRADING TRANSLATION AND INTERPRETING STUDIES 
THROUGH CULTURALLY RESPONSIVE AND SUSTAINING 

TEACHING STRATEGIES FOR ROMANIAN STUDENTS 

A.R. Ruthner 
Politehnica University of Timișoara (ROMANIA) 

Abstract 
Recognizing continuities between two cultural contexts is possible by using culturally responsive and 
sustaining teaching/learning strategies, also translated into Transcultural Education. To find out to 
what extent such innovative strategies could be acknowledged in Romanian translation and 
interpreting studies nowadays, I conducted a study during the last three months of 2020 on teaching 
and learning experiences, using two questionnaires, addressed separately to teachers and students of 
the Translation and Interpreting Study Programme, Faculty of Communication Sciences, Politehnica 
University of Timişoara, Romania. 

The questions in both questionnaires referred to teaching and learning strategies and working 
methods used in class and unassisted to broaden the students’ intercultural horizons, in an attempt to 
discover if an upgrade of the translation and interpreting studies through innovative culturally 
responsive and sustaining teaching strategies is possible. 

At the end of the 3-year study programme we expect our students, future translators and interprets, to 
be already mentally prepared to step back and re-evaluate their own socio-cultural heritage, seeking a 
more objective self-insight through an unbiased, broad-minded perspective, which allows them further 
to analyse cultural differences, to acknowledge their legitimacy and eventually to create coherence 
between two socio-cultural realities. Culturally responsive and sustaining teaching strategies could be, 
in my opinion, successfully adopted in the theory and practice of translation and interpreting studies, 
as they plead for diversity and foster the development of continuities between cultures, culture-specific 
behavioural patterns and semiotic systems. The students are encouraged to identify and compare 
cross-cultural similarities and differences. Thus, the gap between two different cultures is bridged and 
the students have the freedom and opportunity to go back and forth between the different cultural 
contexts as much as they want and need. The focus is no longer exclusively on the studied foreign 
culture and civilization, ignoring the students’ cultural heritage during the teaching process, on the 
contrary, the students are encouraged to find similarities and also differences between the two 
sociocultural realities, to acknowledge both systems’ values and to absorb the multicultural 
information. Eventually, both cultural heritages and perspectives will be regarded as equally important 
and relevant to the learning process, and the context analysis will be approached biculturally. 

Keywords: intercultural awareness, cultural bridging, intercultural communicative competence, socio-
cultural realities, transcultural education, digital society. 

1 INTRODUCTION  
The fact that the traditional concept of translation was radically altered by an innovative cultural turn 
four decades ago is a primary focus of the translation research. A multicultural approach in education 
originated, however, in the USA "in the early 1970s out of concerns for the racial and ethnic inequities 
that were apparent in learning opportunities and outcomes, and that continue to prevail" (Gay 2018: 
33). Consequently, educators still advocate for teaching cultural diversity in American schools, by 
implementing culturally responsive teaching and thus improving the education of marginalised 
students, "because different students need different inputs to support their fair opportunities to learn" 
(Stembridge 2019: 14). 

Europe is likewise more and more defined by cultural and ethnic diversity, without being, however, 
tormented by racial issues. On the other hand, the modern European community cannot thrive without 
practicing educational equity and this requires special strategies and a culturally sustaining pedagogy, 
which bring "intellectual and psychological benefits" (Gay 2018: 33) to both, mainstream and racial 
minority students. "In order to be culturally and linguistically responsive, educators have to shift their 
beliefs, attitudes and knowledge to a stance that sees what the student brings culturally and 
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linguistically as an asset, a capability and an element that can be build upon. In this mindshift, 
students are not the problem but rather the source of the solution" (Hollie 2018: 35). 

Culturally responsive and sustaining teaching strategies could be, in my opinion, successfully adopted 
in the theory and practice of translation and interpreting studies, as they plead for diversity and foster 
the development of continuities between cultures, culture-specific behavioural patterns and semiotic 
systems. By promoting equality across racial and ethnic communities, they soften the resistance to the 
innovative idea of an intercultural European identity and community, and encourage the students to 
identify and compare cross-cultural similarities and differences. Thus, the gap between two different 
cultures is bridged and the students have the freedom and opportunity to go back and forth between 
the different cultural contexts as much as they want and need. The focus is no longer exclusively on 
the studied foreign culture and civilization, ignoring the students’ cultural heritage during the teaching 
process, on the contrary, the students are encouraged to find similarities and also differences between 
the two sociocultural realities, to acknowledge both systems’ values and to absorb the multicultural 
information. Eventually, both cultural heritages and perspectives will be regraded as equally important 
and relevant to the learning process, and the context analysis will be approached biculturally. 

2 THE CONTEXT OF RESEARCH: INTERCULTURAL AWARENESS IN FOREIGN 
LANGUAGE TEACHING AND TRANSLATOR TRAINING IN ROMANIA 

Romanian students are supposed to have a good command of two foreign languages, if they decide to 
enter a study programme that prepares them for the profession translator and interpreter. As translator 
and interpreter trainers, we expect our students to prove linguistic performance and communicative 
competence and we wish they have already reached a reasonable level of sociocultural competence 
by the time they access higher education. If so, we could focus our efforts on teaching translation and 
interpreting procedures, strategies and methods, and on increasing the level of intercultural awareness 
at this level, which is, nevertheless, decisive for the development of future translators and interpreters. 

The Romanian National Curriculum for Foreign Language Teaching takes the recommendations of the 
Common European Framework of Reference for Languages into consideration and regards the “users 
and learners of a language primarily as ‘social agents’, i.e. members of society who have tasks (not 
exclusively language-related) to accomplish in a given set of circumstances, in a specific environment 
and within a particular field of action” (Council of Europe 2001: 9), places however a greater emphasis 
on the development of the communicative competence, to the detriment of the intercultural 
competence (Programe şcolare). A few years ago, I conducted a complex study regarding the level of 
promotion of intercultural competence in schools, by analysing the content of the Romanian National 
Curriculum for Foreign Language Teaching and of the approved Romanian coursebooks for German 
as a Foreign Language. Concomitantly, I applied two questionnaires, addressing separately teachers 
and students, in order to identify how the key recommendations made by the Romanian National 
Curriculum for Foreign Language Teaching are reflected in the teaching and learning process. 

Although the Curriculum promoted social and intercultural competence, as much as cultural 
awareness, the way these concepts were applied in actual teaching rather encouraged the focus on 
the studied foreign culture and civilization, without making any reference to Romanian social and 
cultural realities, thus enlarging the gap between the two different cultures, instead of enabling a 
bridge (Ruthner 2015: 337). Students were encouraged to study the German culture and civilisation by 
reading informative texts about the geography, history and civilisation of the German-speaking 
countries, without inducing a contrastive and comparative analysis of the foreign cultural context 
versus their own socio-cultural reality (Ruthner 2015: 339). The information was more or less 
assimilated, without being however processed in an intercultural frame. It required special effort and 
complementary methods to ensure the mentioned texts reached their full intercultural potential. 

The results of the study showed that the Romanian GFL teaching concepts are based on the notion of 
imparting linguistic knowledge and FLT is regarded as a knowledge-based activity. Romanian Foreign 
Language coursebooks rarely promote intercultural learning objectives, and, although the occurrence 
of authentic texts and culture and civilization references is frequent, the teaching and learning 
perspective is oriented towards the foreign socio-cultural context, producing little or no correlation with 
the Romanian socio-cultural heritage. Therefore, we could conclude that interculturality is approached 
rather notionally, while teachers are expected to exploit the potential of the offered resources by 
generating comparisons and contrasts between the students’ own cultural values and beliefs and the 
foreign culture-specific behavioural patterns (Ruthner 2015: 336). 
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On the other hand, another contributing factor in the development of the intercultural competence is 
the unassisted time spent by the students in a foreign socio-cultural context, even by means of digital 
media. Romanian students are considerably more attracted to the British and American than to the 
German/French/Spanish/etc. socio-cultural realities, because the national media shows considerable 
interest in the English socio-cultural repertoire. Moreover, the current generation is no longer just 
under the influence of radio and television, the digital media and more precisely, the social media 
seem to be of addictive nature, inducing specific modes of thinking and acting in society. 
Consequently, students are encouraged by our “digital society” (Lindgren 2017: 3) to embrace specific 
ways of social engaging and behaving, which originate mostly in the US or in the UK. 

Obviously, the consumers are flooded with foreign cultural sets of values and concepts, behavioural 
patterns and socio-cultural references, but they are also potential victims of inadequate social 
phenomena and distorted socio-cultural images, which promote intercultural awareness in an 
inaccurate way. This socio-cultural propaganda is unavoidable nowadays and the potential risks, the 
students are put at, could be minimised if they could benefit from a concurrent educational input. 
Foreign language courses, translator and interpreter training should also include unassisted training 
time, dedicated to improving the students’ socio-cultural abilities. Although the students are not 
assisted, they are guided by the best information and references available. Thus, they can set their 
own pace and compare and contrast culture and language issues, whenever they wish to and have a 
spare moment.  

Being under constant guidance, the students will learn to analyse and filter out inaccurate information, 
assimilating only valuable socio-cultural references.  

Therefore, as unreliable digital and social media may be, it can be turned in our favour, if the teacher 
provides good guidance. Unfortunately, the German, French, Spanish and other cultures and 
civilisations are less promoted by the Romanian digital media, consequently the guided, yet 
unassisted training is even more important, in order to attract the students to discover the foreign 
cultural heritage. “Media are tools, channels, platforms and strategies which we can use to obtain, 
produce, and share knowledge about the world around us, through communication and interaction” 
(Lindgren 2017: 5). 

Drawing on this thought, as a foreign language teacher and translator trainer I have always urged my 
students to satisfy their socio-cultural curiosity by means of (digital) media. Starting from a talking point 
in class, I usually encourage my students to further research and reflections on the discussed subject, 
and the most attractive way for them to do this is to find the information in their play area, searching for 
topics they are interested in on foreign internet platforms and portals designed for young adults and 
possibly familiar to them. Thus, they may find some common ground, they can build on. 

Recognizing continuities between two cultural contexts is possible by using culturally responsive and 
sustaining teaching strategies, also translated into Transcultural Education (Ruthner 2015: 178). To 
find out to what extent such innovative teaching strategies could be acknowledged in local translation 
and interpreting studies nowadays, I conducted a study during the last three months of 2020 on 
teaching and learning experiences, using two questionnaires, addressed separately to teachers and 
students of the Translation and Interpreting Study Programme, Faculty of Communication Sciences, 
Politehnica University of Timişoara, Romania. 

3 USING CULTURALLY RESPONSIVE AND SUSTAINING TEACHING 
STRATEGIES TO INCREASE INTERCULTURAL COMPETENCE DURING 
TRANSLATOR AND INTERPRETER TRAINING 

3.1 Aim of the study 
This research is part of a more complex study. The aim of the study was, on the one hand, to identify 
the level of importance attached to the concept of equally training communicative and intercultural 
competences, to form a perfect sociolinguistic mechanism, which would indicate a rising qualitative 
level of the institution's study programme, teaching and learning, and increase the probability of 
students becoming intercultural experts at the end of the 3-year study and mastering transcultural 
communication. This part of the study will be published in extenso simultaneously with the present 
paper, under the title: “The Impact of the Intercultural Communicative Competence on Translation and 
Interpreting Studies. A Study on Romanian Students.”  
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On the other hand, once it can be stated that the concept of Intercultural Communicative Competence 
has gained significance in the mentioned institutional context in recent years, it is equally important to 
find out, which teaching and learning strategies and working methods are used in class and 
unassisted to broaden the students’ intercultural horizons, aiming to discover if an upgrade of the 
translation and interpreting studies through innovative culturally responsive and sustaining teaching 
strategies is possible. This represents the second part of the study. 

Students are, fortunately, aware of the importance of their own socio-cultural heritage to the translation 
and interpreting process, and they also seem to be very interested in acquiring intercultural 
competence during the unassisted training time. As soon as the students have realized that the 
foreign socio-cultural norms, values, behaviorism, phenomena, etc. cover some familiar ground, they 
experience an increasing degree of flexibility and open-mindedness, which helps them avoid 
prejudicial attitudes and behaviour, and accept cultural differences, soon followed by assuming those 
differences. 

At this point, future translators and interprets should be already mentally prepared to step back and re-
evaluate their own socio-cultural heritage, seeking a more objective self-insight through an unbiased, 
broad-minded perspective, which allows them further to analyse cultural differences, to acknowledge 
their legitimacy and eventually to create coherence between two socio-cultural realities. The question 
is by means of what teaching/learning methods and strategies students can evolve to intercultural 
experts and master transcultural communication. The answers to this question represent the aim of 
the present paper. 

3.2 Methodological framework 
The data was collected between October and December 2020, using two questionnaires, administered 
separately to 10 teachers and 101 students of the Translation and Interpreting Study Programme, 
Faculty of Communication Sciences, Politehnica University of Timişoara, Romania. These numbers 
represent 71% of the teachers, part of the programme, and 85% of the students, who are currently 
enrolled in our 3-year study programme, so we can speak of a large majority of the targeted group of 
subjects. All the undergraduate participants study English language and culture, 63.4% of them study 
French and 36.6% German language and culture. The respondents offered their answers online, 
anonymously. 

66,6% of the 9 questions addressed to the teachers and 50% of the 10 questions addressed to the 
students were meant to offer us a vision of the impact of the Intercultural Communicative Competence 
on the local Translation and Interpreting Studies (e.g. the students’ level of culture-specific knowledge, 
the relevance of the studied and of the inherited socio-cultural competence to the study programme, 
the percentage of the assisted and of the unassisted training time provided to improve the students’ 
socio-cultural abilities). This paper is, however, going to approach the results collected from the rest of 
33.3% of the 9 questions addressed to the teachers and 50% of the 10 questions addressed to the 
students. The questions were similarly formulated for teachers and students, in order to receive both 
parties’ point of view and consequently, a balanced and accurate picture of the discussed matters, and 
they inquired about methods and strategies for approaching intercultural content in class, unassisted 
and without guidance. 

3.3 Results 
The results of the mentioned first part of the research, regarding the percentage of the training time 
provided in class and unassisted to improve the students’ socio-cultural abilities, showed that most of 
the students consider that an average amount of the teaching time in class is dedicated to improving 
the intercultural competence, while 50% of the teachers considered a low percentage as the most 
suitable answer.  

Table 1. Training socio-cultural abilities in class. 

 Low percentage Average percentage High percentage 

Teachers 50% 30% 20% 

Students  22.8% 64.4% 12.9% 
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The percentage of unassisted time dedicated to intercultural content depends, however, on the taught 
subjects. The answers pointed to the conclusion that 50% of the teachers include a low percentage 
and 30% an average percentage of intercultural content in the unassisted training time (unfortunately, 
one of the answers could not be validated), and most of the students (70.3%) consider that an 
average percentage of the unassisted training offers intercultural content.  

Table 2. Training socio-cultural abilities unassisted. 

 Low percentage Average percentage High percentage 

Teachers 50% 30% 10% 

Students  16.8% 70.3% 12.9% 

Consequently, a rather average percentage of the training time is dedicated to improving the students’ 
socio-cultural abilities, which obviously lead to a further request for detailing answers from the 
participants on this topic.  

3.3.1 Approaching intercultural content in class 
As already pointed out, subjects like Culture and Civilisation or Communication Techniques allow us to 
insert intercultural content into the teaching process more easily than subjects like Computer-assisted 
Translation or Basics of Science and Technology. Therefore, some of my participant colleagues 
mentioned that they sometimes find it difficult to approach intercultural aspects during their courses. 
Most of them, however, offered interesting examples of the methods they use, i.e.: 

a) offering examples of cultural gaps and possible contexts they occur in, searching for cultural 
similarities and cultural bridging procedures; 

b) discussing cultural particularities and their problematic use in translations and interpreting, 
verbal and nonverbal communication, negotiation techniques or business communication in 
general, etc.;  

c) analysing culture-specific terms, searching for the meaning of words and expressions by means 
of multiple examples from different sources (dictionaries, parallel and source language texts); 

d) using complementary learning materials, taken from the internet, discussing the socio-cultural 
content in class, in order to discover some familiar ground and a degree of meaningfulness in a 
different socio-cultural reality; 

e) relating to the students the local weekly programme of foreign socio-cultural events (organised 
by the local British Council Centre, Institut Français, German Academic Exchange Service, 
Deutsches Kulturzentrum Temeswar). 

The students also offered various relevant answers to this matter, focusing, as expected, on the 
content of subjects as Culture and Civilisation and Translation.  

a) The most significant answers make reference to the Culture and Civilisation courses, which are 
regarded as valuable educational resources, as they offer a large variety of valuable information 
about culture-specific behavioural patterns and semiotic systems, cultural perspectives and 
heritages, and sometimes even search for correlation with the Romanian socio-cultural heritage. 
The information is provided through texts and short video clips, which are taken from English/ 
French/ German internet platforms and portals and usually reveal various facets of everyday 
life. After reading the texts or watching the videos, cultural particularities are analysed and 
sometimes cross-cultural similarities and differences are discussed. 

b) Reference is also made to Translation courses, as translating semi-specialised texts, that 
contain up-to-date information, can likewise generate discussions over cross-cultural issues. 

c) An additional educational input was also mentioned on this point, as the majority of the trainers 
refer constantly to personal cross-cultural experiences during courses, sharing valuable life and 
translating experience with the students. 

A few interesting requests and suggestions were, in addition, revealed by the students’ answers. As 
earlier mentioned, they are less familiar with the German and French socio-cultural realities and their 
language skills are likewise of a lesser degree than their command of the English language. They are, 
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however, aware of the cultural gaps, they have to deal with as a result of their socio-cultural ignorance, 
and interested in broadening their intercultural horizons. Therefore, more of them than expected 
requested an increase of the number of Culture and Civilisation courses, because they feel the 
connection to the foreign socio-cultural context is strengthened through these courses, a phenomenon 
referred to in the specialised literature as cultural bridging. 

Poor language skills are, unfortunately, an additional impediment to progress. Not providing from time 
to time and at certain points necessary word explanations will enlarge the cultural gap and, instead of 
generating curiosity towards the foreign socio-cultural context and the desire to discover more 
common ground, it might produce cultural alienation. 

The study has also shown that the percentage of authentic materials or texts promoting intercultural 
competence used in class is indicated by 50% of the participant teachers as average and by 20% of 
them as high, depending, however, on the taught subjects. 64.4% of the students also indicated an 
average percentage, while 23.8% of them mentioned a high percentage of texts having cultural codes 
and culture-specific behavioral patterns integrated. 

3.3.2 Approaching intercultural content unassisted 
The abrupt transition to online teaching during the pandemic forced us to switch from face-to-face to 
screen-to-screen teaching, gave us, however, also the opportunity to change and improve our 
teaching strategies. The students, on the other hand, are expected to take over more responsibility 
and to increase their personal input, especially regarding the unassisted training time. Because e-
learning allows students to assimilate information at their own pace, to skip, reread or accelerate 
through concepts, online learning might eventually prove to be more efficient than learning in a 
traditional classroom.  

This study has revealed an unexpected enthusiasm on behalf of the students for the unassisted part of 
the study programme. As the pandemic context has forced them to work online to a much greater 
extent than ever before and quite often unassisted, they seem to embrace the idea of acquiring 
intercultural competence during the unassisted training time and totally agree to finding their way in a 
foreign socio-cultural context by means of digital media. And we should profit from this opportunity. 

Being asked how they spend the unassisted training time dedicated to improving their intercultural 
competence, around 40% of the relevant answers mentioned reading articles in online newspapers 
and magazines, or on various websites on the internet, particularly if the matters discussed in class (or 
in online meetings) triggered their curiosity. Sometimes the discussed notions are still too vague at the 
end of the meetings, which again triggers their need for a clearer picture of the discussed topic. 
Furthermore, a large number of the received answers mentioned watching documentaries and films 
(40%), news, videoclips on YouTube and sporting events (40%), and reading books, listening to 
music, or reading about politics as well (46%).  

Only 7% of the relevant answers indicated, however, watching TV shows, blogs, podcasts or using 
other forms of social media. A reason for that would probably be the fact, that almost all forms of social 
media are traditionally considered by the local teaching practice as not designed to serve the 
educational and informational needs of our students. This is probably why students do not 
acknowledge these channels as reliable socio-cultural resources. And this is right up to the point 
where unreliable digital and social media is turned in the student’s favour with the help of the teacher’s 
good guidance, as mentioned before. 

My plead for using digital and even more, social media, originates from my belief that social media 
may offer a more genuine, accurate, unaltered picture of the socio-cultural realities than films, 
documentaries, even TV programmes, newspapers, magazines and books, which usually display an 
embellished version of the cultural context, often designed to attract the reader or watcher. 
Inappropriate content can and should be, however, filtered out under professional guidance! 

The content offered by the social media illustrates not only fabricated facts, images and opinions, it 
also provides glimpses of thoughts, aspirations, the inner life of representatives of a different culture, 
consequently showing a different socio-cultural perspective on matters that may be of interest to our 
students. Discussing multiple perspectives through examples and explanations creates continuity 
between two different cultural heritages and realities. Consequently, culturally sustaining pedagogy 
promotes socio-cultural awareness, while culturally responsive teachers become advocates for 
diversity and tolerance.  
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A successful translation or interpreting seminar is, on the other hand, also depending on the students’ 
effort to thoroughly acquaint themselves with the topic, and most of the answers received from the 
participant teachers suggest that. According to the inquired teachers, students are expected during the 
unassisted study time: 

a) to get familiarized with the planned translations or interpreting topics, from a socio-cultural angle 
as well; 

b) to search for parallel and source language texts on a certain topic, to analyse the texts and the 
identified cultural elements; 

c) to identify culture specific concepts and issues in a foreign language text, and to search for 
adequate procedures and techniques for transferring cultural content from one language to 
another; 

d) to reflect on the importance of the socio-cultural context in translation and interpreting, and to 
become aware of the problems of translating between cultures and producing meanings which 
are acceptable for the cultural community the reader belongs to; 

e) to produce projects that highlight cultural contrasts and to include exemplifications of the used 
translation methods and procedures. 

3.3.3 Approaching intercultural content without guidance 
The intercultural competence can also be trained on personal initiative, consequently, I considered the 
students’ reflections regarding the time they spend improving their intercultural competence without 
any assisted or unassisted guidance as highly relevant to this study as well.  

53.5% of the students consider that they spend a lot of time studying and connecting on their own with 
the foreign socio-cultural realities, in an attempt to broaden their intercultural horizons. 44.6% say, 
they rarely make such attempts on their own, and 1.9% selected never as an answer. Regarding the 
methods they use to improve their intercultural competence, the following percentages were 
registered: 

a) 51.5% of them read literature and 90.1% watch films belonging to the studied cultural context; 
b) 78.2% watch, listen to and read mass media spread through channels of the studied cultural 

societies; 
c) 70.3% search for information on topics they are personally interested in on websites or in 

(online) magazines representing the studied socio-cultural realities; 
d) 97% watch videoclips on YouTube on topics of personal interest, searching for a different socio-

cultural point of view; 
e) 24.8% are members of international chat groups discussing topics of personal interest; 
f) 20.8% are in an online correspondence with people belonging to the studied socio-cultural 

space. 

It seems that the unassisted, yet guided, training is perceived much more restrictive than the unguided 
research. The students spend considerably more time searching for topics of personal interest, which 
may actually be regarded as a contributing factor in the development of their intercultural abilities, as it 
enables them considerably more opportunities to find some common ground with the studied culture, 
they can build on. 

Nevertheless, the unguided research has just a complementary role, as it might promote inadequate 
social phenomena and distorted socio-cultural images. The potential risks are minimised if the 
students benefit from regular guidance provided by the trainer.  

4 CONCLUSIONS 
The research results have confirmed that an upgrade of the translation and interpreting studies 
through innovative culturally responsive and sustaining teaching strategies is not only possible, 
furthermore, it is already under implementation in our local Translation and Interpreting Study 
Programme.  

The recent transition to online teaching and e-learning has probably accelerated the process of 
development, as it has clearly forced the students to work online to a much greater extent than ever 
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before, and quite often unassisted. Being able to assimilate information only in online mode, students 
have discovered a new way of acquiring intercultural competence in a foreign socio-cultural context by 
means of digital media. Working most of the time unassisted, they assimilate information at their own 
pace and have been allowed an increased freedom and independence regarding the learning 
strategies and sources, they use. This offers them multiple cultural perspectives through a wide range 
of examples and explanations, and consequently creates bridges of coherence between their own and 
the studied culture, culture-specific behavioural patterns and semiotic systems.  

A broad-minded perspective helps the students to validate the importance of all cultures equally, to 
acknowledge their legitimacy and, finally, to create coherence between different socio-cultural realities. 
The focus is no longer unidirectional, as the student is preoccupied to find parallel and source 
language texts from both cultural contexts involved in a translation, which will encourage him to find 
similarities, and also differences between the two sociocultural realities, and to approach the context 
analysis biculturally. 

The trainer is also expected to provide culturally responsive practices, which help the trainees 
acknowledge the legitimacy of both cultural heritages, involved in the translation/interpreting process. 
We need to teach the students to rise above the socio-cultural differences and to find even in major 
differences some connecting points, which enable a proper transmission of the communicated 
message. As trainers, we offer the trainees the right tools for research and teach them to use these 
tools properly, especially to take time for research, as the today’s young generation tends to move on 
very quickly from one resource or topic to another. 
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THE IMPACT OF THE INTERCULTURAL COMMUNICATIVE 
COMPETENCE ON TRANSLATION AND INTERPRETING STUDIES. A 

STUDY ON ROMANIAN STUDENTS 

A.R. Ruthner 
Politehnica University of Timișoara (ROMANIA) 

Abstract 
The years of experience in translator training have given me the opportunity to observe the profile 
development of a competent future translator and interpreter. And the concept of cultural ability has 
become of considerable importance to the local translation and interpreting studies over the past 
decade. To find out if nowadays teachers and students acknowledge equal importance to the 
intercultural competence as to the communicative competence in translation and interpreting studies, I 
conducted a study on intercultural teaching and learning experiences at local level. 

The study is based on the responses of a large majority of teachers and students of the Faculty of 
Communication Sciences, Translation and Interpreting Study Programme, Politehnica University of 
Timişoara, Romania. The survey was conducted exclusively online during the last three months of 
2020, addressing separately the teachers and the students of the mentioned Study Programme. 

The concept of equally training communicative and intercultural competences to form a perfect 
sociolinguistic mechanism, has gained importance among the local teachers and students. This 
concept is rapidly spreading worldwide, and my intention was to identify the local teachers’ and 
students’ perceptions regarding the importance of this synergy of competences in the field of 
translation and interpreting studies. 

Keywords: culture-specific behavioral patterns; socio-cultural abilities; cultural gaps; cultural bridging; 
upgrading translation and interpreting studies. 

1 INTRODUCTION 
The cultural turn in the late 1980s and early 1990s, that was embraced by the humanities and social 
sciences, had a great influence on the Translation Studies as well, by adding to the linguistic part of 
the translation process an equally significant socio-cultural component. The cultural context, that 
encloses the linguistic process, plays frequently an equally important role in producing a quality target 
text, because the message of the source text is often, perhaps imperceptibly, accompanied by the 
“total beliefs and practices of a society” (Nida 1994: 157), which have to be adapted in the translation 
process to the cultural insight of the target audience. 

Therefore, in the new light of an interconnected world and global mass culture, translating has also 
become a form of intercultural communication (Katan 2009, Liddicoat 2015, Schäffner 2003) and the 
translator an interlingual and concurrently intercultural mediator (Alwazna 2014, Eyckmans 2017, 
Liddicoat 2015), which makes cross-cultural skills for this profession mandatory and places an 
increased emphasis on translation ethics. 

2 THE INTERCULTURAL COMMUNICATIVE COMPETENCE AS THE KEY TO 
CROSS-CULTURAL MEDIATION 

Foreign Language Teaching is the first opening door to acquiring intercultural communicative skills 
and this is clearly stated in the recommendations of the Common European Framework of Reference 
for Languages, which place great emphasis on an action-oriented approach, regarding the “users and 
learners of a language primarily as ‘social agents’, i.e. members of society who have tasks (not 
exclusively language-related) to accomplish in a given set of circumstances, in a specific environment 
and within a particular field of action” (Council of Europe 2001: 9). This simply means, that the 
language learner must first find his way in a foreign cultural context of action, then blend in 
successfully with the new cultural orientation system and finally become part of the foreign culture. 
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Therefore, learners should be trained to free themselves from their own cultural action and interpretive 
patterns and to be open-minded enough to question them in the light of a foreign cultural context of 
action. By being respectful towards a different cultural matrix, the learners acquire a multicultural 
perspective. And this is why, intercultural learning should be regarded as a process of self-
development, including the acquisition of communicative and equally important sociocultural 
competences. 

The intercultural competence will however not be sufficient to facilitate the sociolinguistic behavior 
within a foreign cultural context, it is rather destined to complete the communicative competence. After 
all, they both have a complementary character and therefore, they should be equally trained as much 
as possible, in order to provide an effective sociolinguistic mechanism in an intercultural context.  

To find out if teachers and students nowadays acknowledge equal importance to the intercultural 
competence as to the communicative competence in foreign language teaching/learning, translation 
and interpreting studies, I conducted a study on intercultural teaching and learning experiences at 
local level. 

3 THE INTERCULTURAL COMPETENCE IN PROFESSIONAL TRAINING OF 
TRANSLATORS AND INTERPRETERS 

The above-mentioned study is based on the responses of a large majority of teachers and students of 
the Faculty of Communication Sciences, Translation and Interpreting Study Programme, Politehnica 
University of Timişoara, Romania. The survey was conducted exclusively online during the last three 
months of 2020, addressing separately the teachers and the students of the mentioned Translation 
and Interpreting Study Programme. 

3.1 Aim of the study 
The aim of the study was to find out if the concept of equally training communicative and intercultural 
competences to form a perfect sociolinguistic mechanism, has gained importance among the local 
teachers and students. This concept is rapidly spreading worldwide, and my intention was to identify 
the local teachers’ and students’ perceptions regarding the importance of this synergy of competences 
in the field of translation and interpreting studies. 

3.2 Methodological framework 
The data was collected between October and December 2020, using two questionnaires, administered 
separately to 10 teachers and 101 students of the Translation and Interpreting Study Programme, 
Faculty of Communication Sciences, Politehnica University of Timişoara, Romania. These numbers 
represent 71% of the teachers, part of the programme, and 85% of the students, who are currently 
enrolled in our 3-year study programme, so we can speak of a large majority of the targeted group of 
subjects. All the undergraduate participants study English language and culture, 63.4% of them study 
French and 36.6% German language and culture. 

The respondents offered their answers online, anonymously, and the survey consisted of 9 questions 
addressed to the teachers, 4 of which requesting an additional detailing answer (a total of 13 
questions), and 10 questions addressing the students, 2 of which requesting details in an additional 
answer (a total of 12 questions). 

Five of the questions occur in both questionnaires, similarly formulated. They form the core of the 
study and this paper is going to focus mainly on the answers registered to these five questions, 
leaving part of the data collected from the rest of the answered questions to be thoroughly studied in a 
paralel research, regarding the methods and strategies used in upgrading translation and interpreting 
studies through culturally responsive and sustaining teaching strategies. 

The five essential questions inquired about: 

a) the students’ level of knowledge regarding the studied culture and civilization, the culture-
specific behavioural patterns; 

b) the relevance of the above-mentioned socio-cultural competence to the Translation and 
Interpreting Study Programme; 

c) the relevance of the inherited socio-cultural context to the mentioned study programme; 
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d) the percentage of the training time provided in class to improve the students’ socio-cultural 
abilities; 

e) the percentage of the unassisted training time provided to improve the students’ socio-cultural 
abilities. 

As I have already pointed out, both, teachers and students, were asked to deliver their own point of 
view regarding the five main topics, so that we would receive a balanced and accurate picture of the 
discussed matters. 

Each question requested the subjects to rate the importance of the presented information: for the first 
question using the scale insufficient/ sufficient/ good/ very good, and for the questions 2, 3, 4 and 5 
using the scale less important/ important/ very important. 

In addition, the questionnaire addressed to the teachers included three further rating scale questions, 
which I also consider relevant to our present research. One referring to the students’ level of 
knowledge regarding their own cultural codes and culture-specific behavioral patterns, the second one 
inquiring about the bicultural competence of the students and their ability to produce cultural transfer in 
an act of translation/interpreting, and the last one asking about the probability of students becoming 
intercultural experts at the end of the 3-year study, mastering the de-coding and re-coding process 
and easily bridging between cultures and mentalities. For the first one I offered as possible answers 
insufficient/sufficient/good/very good, for the second and third one yes/no/just partial. 

The students were also asked to answer three further questions, relevant to this paper. One was a 
dichotomous question, referring to their opinion regarding the presence of a gap between their own 
and the studied cultural codes and culture-specific behavioral patterns (yes-no answer). Another 
question requested the respondents to rate their ability to overcome the mentioned gap, and 
furthermore, to find similarities between the two different cultural sets of values and reconcile these 
differences in order to successfully convey a correct and complete message from the source to the 
target language (rating scale: no, it’s usually a very difficult task/ yes, I am sometimes able/ yes, I 
usually succeed). The third question inquired about the personal time spent by the students to 
broaden their understanding of the studied cultures and to become acquainted with the foreign 
civilizations and their norm-systems (rating scale: rather often/rarely/never). 

The remaining questions in both questionnaires refer strictly to innovative working methods, that could 
be used in class and unassisted to increase the intercultural competence, to which we will refer in a 
further paper titled: “Upgrading Translation and Interpreting Studies through Culturally Responsive and 
Sustaining Teaching Strategies for Romanian Students” and published simultaneously with the 
present paper. 

3.3 Initial hypotheses 
The years of experience in translator training have given me the opportunity to observe the profile 
development of a competent future translator and interpreter. And the concept of cultural ability has 
become of considerable importance to the local translation and interpreting studies over the past 
decade. The present study was therefore meant to identify the level of awareness of both participants, 
trainers and trainees, regarding the impact of intercultural competence on the translation/interpreting 
process. 

The point of departure for this study were the following hypotheses: 

• H1. The average level of the students’ knowledge regarding the specific behavioral patterns of 
the studied culture is good. 

• H2. The targeted socio-cultural competence will be predominantly regarded by the students as 
relevant to the translators’ and interpreters’ study programme. 

• H3. The inherited socio-cultural competence will be predominantly regarded by the students as 
less important to the study programme. 

• H4. The targeted socio-cultural competence and the inherited socio-cultural competence will be 
predominantly regarded by the teachers as highly relevant to the study programme. 

• H5. An average percentage of the training time is spent in class to improve the students’ socio-
cultural abilities. 

2310



• H6. A low percentage of the unassisted training time is dedicated to improving the students’ 
socio-cultural abilities. 

• H7. The students succeed to some extent in overcoming cultural gaps, finding similarities 
between two different cultural sets of values and reconciling these differences. 

3.4 The results of the research 
The five essential questions, similarly formulated for both categories of respondents, revealed the 
following facts: 

a) The teachers’ and students’ opinions about the students’ level of knowledge regarding the 
studied culture and civilization, the culture-specific behavioral patterns differ quite significantly, 
as you can see in the following table: 

Table 1. Students’ level of culture-specific knowledge 

 Insufficient Sufficient Good Very good 

Teachers 80% 20% 0 0 

Students  18.8% 27.7% 46.5% 7.0% 

A large majority of the inquired teachers regard the students’ level of culture-specific knowledge 
as insufficient, while only 18.8% of the students share the same belief. The majority of the 
responding students (46.5%) consider they have a good level of knowledge. 

Even though the students’ answers could confirm hypothesis H1, the teachers’ perceptions 
would not support it.  

b) The targeted socio-cultural competence is considered by 100% of the teachers and 51.5% of 
the students as a very important part of the Translation and Interpreting Study Programme. 
45.5% of the students consider it important and only 3% less important. These results show us 
that the mentioned competence is regarded as relevant by the students and highly relevant by 
the teachers, and confirm hypothesis H2 completely and H4 partially. 

c) Teachers unanimously consider the inherited socio-cultural competence as a very important 
part of the study programme. 70% of them describe, however, the students’ level of knowledge 
regarding their own culture and civilization and culture-specific behavioral patterns as 
insufficient, 10% as sufficient, another 10% as good and the last 10 % as very good. On the 
other hand, 59.4% of the students consider the inherited socio-cultural competence as very 
important, 36.6% as important and only 4% as less important. Consequently, hypothesis H3 is 
not confirmed, as the mentioned competence is not at all regarded by the students as less 
important to the study programme. 

d) Returning to H4, we can validate the second part of the hypothesis as well: Teachers also 
consider the inherited socio-cultural competence as highly relevant to the study programme. 

e) The results regarding the time spent in class to improve the students’ socio-cultural abilities 
reveal another discrepancy between the teachers’ and the students’ points of view. As 
presented in the following table, most of the students consider that an average amount of the 
teaching time is dedicated to improving the intercultural competence, while 50% of the teachers 
offer a low percentage as an answer.  

Table 2. Training socio-cultural abilities in class. 

 Low percentage Average percentage High percentage 

Teachers 50% 30% 20% 

Students  22.8% 64.4% 12.9% 

Taking, however, into consideration that the other half of the responding teachers choose an 
average or high percentage of time as an answer, we can say that hypothesis H5 is confirmed. 
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f) Curiosity can also trigger the mind to develop one’s socio-cultural abilities. Students should be, 
in addition, encouraged to find their way unassisted in a foreign cultural context, through digital 
media, for instance. Setting their own pace, they have the opportunity to compare and contrast 
culture and language issues, whenever they wish to and have a spare moment.  
The unassisted training time is, in my experience, quite suitable for improving intercultural 
competence and my colleagues most certainly share my opinion. The percentage of unassisted 
time dedicated to intercultural content depends, however, on the taught subjects. Consequently, 
the teachers’ answers vary within percentages of 10 and 80 of the unassisted training time, 
depending on the nature of the subject. Analyzing the answers, we come to the conclusion that 
50% of the teachers include a low percentage, 30% include an average percentage and 10% a 
high percentage of intercultural content in the unassisted training. One of the answers could not 
be validated. 
Most of the students (70.3%) consider that an average percentage of the unassisted training, 
part of the study programme, offers intercultural content, 16.8% choose a low percentage and 
12.9% a high percentage. 
In conclusion, I have to say that hypothesis H6 is not confirmed. A rather average percentage of 
the unassisted training time is dedicated to improving the students’ socio-cultural abilities. 

g) 88.1% of the inquired students are aware of the cultural gaps, they have to overcome during 
their day-by-day training. On the other hand, 11.9% consider that cross-cultural differences are 
just a side issue. 22.8% of the students usually manage to overcome cultural gaps easily, 
73.3% of them sometimes succeed in overcoming them and only 3.9% do not manage at all 
reconciling cross-cultural differences.  
The results confirm the last hypothesis (H7), as most of the students display cultural awareness, 
are able to find similarities between two different cultural sets of values and to reconcile these 
differences. 

3 CONCLUSIONS 
The research results have confirmed four of the seven hypotheses. The results of two of the remaining 
hypotheses projected, however, an improved image of the analyzed context, revealing unexpected 
aspects. Students are, fortunately, aware of the importance of the inherited socio-cultural competence 
in the translation and interpreting process, and they also proved to be very interested in acquiring 
intercultural competence during the unassisted training time. 

This unexpected enthusiasm for the unassisted part of the programme could offer us the solution for 
improving the rather disappointing results regarding the students’ level of culture-specific knowledge. 
The pandemic context has forced us all to work online to a greater extent than ever before and quite 
often unassisted, therefore, we should profit from this opportunity and encourage our students to find 
their way in a foreign socio-cultural context by means of digital media.  

In summary, it can be stated that the concept of Intercultural Communicative Competence has gained 
importance in recent years, and it gives an indication of the rising qualitative level of the institution's 
study programme, teaching and learning. The probability of students becoming intercultural experts at 
the end of the 3-year study and mastering transcultural communication is likewise increasing. 
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Abstract 
Educational institutions need to quickly adapt to the changes determined by digital transformation and 
other challenges and to prepare students for the jobs of tomorrow. The purpose of this paper is to 
examine the key themes that emerge from a semi-structured interview applied to educational managers 
from Romania regarding their perception about integrating innovative insights in their current jobs. 
Based on a qualitative research design, 15 educational managers addressed their opinions related to 8 
clusters related to an innovative mindset (Empathetic, Problem-Finders/Solvers, Risk Takers, 
Networked, Observant, Creators, Resilient, Reflective). The conceptual framework was adapted from 
the model previously developed by Couros (2015) “The innovator's mindset”. The key themes from the 
qualitative data retrieved from online interviews were analysed through Nvivo12 software, which 
provided a text-mining analysis of the information related to the features of the innovative mindsets in 
education. The findings outline a visual perspective of relationships and word trees to better understand 
how educational managers from Romania are dealing with a wide range of challenges related to the 
transformation of the educational context. The results are inspirational for educational leaders as they 
will find ideas regarding the transformation of their colleagues’ mindsets in order to deliver students 
valuable experiential learning outcomes. 

Keywords: educational leaders, digital transformation, innovation, vision, COVID-19. 

1 INTRODUCTION 
Educational leaders in secondary education from Romania play a vital role in ensuring quality 
educational services and in ensuring equal educational opportunities for all relevant stakeholders 
(students, teachers, parents, community members). Educational leaders create the optimal conditions 
for effective teaching and learning in their institutions, provide the necessary resources for educational 
activities, support and motivate their teachers and students. Educational leaders contribute to the 
creation and development of an organizational culture based on equity, inclusion, cooperation and 
performance in their institutions, for the benefit of the entire community. 

This study aims at exploring the perceptions of educational managers from Romanian high schools on 
eight relevant topics related to innovative mindsets, capable to transform radically the institutions they 
coordinate. The interviews with 15 high-schools managers provide a mechanism for capturing data that 
truly reflect the participants’ thoughts and perspectives, which complement the findings already 
presented by other researchers on the educational landscape in Romania. 

2 THEORETICAL BACKGROUND 
Educational as in many other fields or sectors in which innovation is manifested, at the level of the 
education system the meanings related to this concept are numerous. Huberman [1] differentiates 
between innovations that introduce technical change, innovations of a conceptual nature (new courses, 
new educational programs, teaching methods) and innovations that introduce changes in interpersonal 
relationships. For other authors, innovation in education is a deliberate activity, which aims to introduce 
a novelty in a given context and is pedagogical because it aims to substantially improve the preparation 
of students through a situation of interaction and interactivity [2].  

In education, sustainable innovation cultures are focused on the cross-institutional knowledge transfer 
between educational stakeholders, teachers, learners, business and social partners, government and 
the wider public [3]. Furthermore, innovation enables adaptive learning environments, content, methods, 
and educational platforms. 
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Innovations in educational management appear as a result of inspiration, creative leadership, committed 
to adopt new technological-based educational platforms, required for an increase of quality and 
productivity of learning [4]. A trend manifested at the level of educational management is a market 
approach, whose main goal is to provide innovative ed-tech solutions for learners. Educational 
managers are innovating how to increase students’ satisfaction and deliver unique learning experiences, 
thereby leading to customization of education [5]. 

In education, innovation is associated with new pedagogic theories, methodological approaches, 
interactive teaching techniques, instructional web-based tools enhancing active learning process, and 
promotes a significant change in teaching and learning, which leads to better educational performances 
[6]. The capability to measure innovation outcomes in education is essential to improvement of 
performances within educational institutions. Monitoring whether managerial practices are changing 
within educational institutions and to what extent the innovation is linked to better educational outcomes 
leads to a significant increase of education knowledge base [7].   

The design of meaningful learning experiences requires significant mentality changes in teaching 
practice and a re-think how to deliver the educational content using the technology. As the education 
sector is fast digitalising all of its operations, the development of multimedia resources for online courses 
requires the training of teaching staff to work with innovative ed-tech platforms [8]. 

The analysis of these theoretical insights allows us to identify the main characteristics of innovation in 
education: the innovation proposes an improvement that can be measured (increase of the education 
level of the population, of the school participation rate, of the results, of the educational performances 
obtained by the students at different exams, national and/or international tests, etc.); innovation must 
be sustainable (decentralization of education); innovation must be a deliberate action, which contributes 
to the school success of as many individuals as possible (extension of compulsory schooling, which 
manages to keep in the system the school population exposed to the risk of dropping out of school, 
educational programs for inclusion in the system education of people with disabilities, of those 
disadvantaged from a socio-economic and family point of view etc.). 

3 METHODOLOGY 
Considering the main objective of the research, we conducted a survey based on an interview guide 
that took place in a group setting – an online focus group, where 15 educational managers from 
Romanian high schools were interviewed together using a flexible format leading to a high level of 
interactions. Convenience and time savings are the primary advantages of the online focus groups for 
both interviewers and interviewees, especially in the context of COVID-19 pandemic.  

The structure of the interview guide reflects eight main topics, presented in the conceptual model – 
Figure 1.  

First topic refers to empathy, the respondents imagined that they play the role of students/pupils in the 
institution they manage and are requested to make proposals to stimulate themselves and their 
colleagues' interest in learning. They were also asked how they involve students’ / pupils’ 
representatives in the decision-making process at the institution level. Second topic reflects the 
capability of solving problems and the questions were oriented towards how respondents support 
students / pupils to identify innovative solutions to the challenges proposed by professors/teachers by 
stimulating flexible thinking, how do they encourage them to develop personally and professionally, both 
locally and globally and how they capture opportunities to capitalize on the learning potential of their 
students/pupils. Third topic emphasizes the ability to take risks, looking forward respondents’ opinions 
on dysfunctions of certain strategies and how did they address them in order to find effective solutions, 
as well as on the educational methods they are trying to encourage students/pupils to take risks in 
making decisions within certain disciplines. Fourth topic deals with networking capability of Romanian 
educational managers, presenting the ways in which they managed to interact effectively with other 
educational institutions and to connect in national/international educational networks and the 
opportunities for students/pupils to interact with their colleagues from other educational institutions in 
the country/abroad. 
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Figure 1 - The conceptual framework. Source: adapted from Couros [9]. 

Fifth topic outlines the educational managers’ roles as observants, seeking to find out innovative 
managerial practices, outside the educational field, which inspired them and they subsequently 
implemented in the institution they manage and the most valuable sources of inspiration in adopting 
successful ideas for institutional development. Sixth topic explores their role of creator, highlighting what 
ideas have they developed from their own learning experience and what impact did they have on the 
institution they manage, on the one hand, and what strategies they used to involve students/pupils in 
co-creating interactive and innovative educational content, on the other hand. Seventh topic analyses 
resilience, which is highly important in the context of COVID-19 impact on education. It seeks answers 
focused on educational managers’ perception on the adaptation of students/pupils and teachers to 
online education and the innovative technology-based educational platforms that their institution 
adopted in the context of the COVID-19 pandemic. Eighth topic addresses educational managers’ 
reflective capacity, looking for pertinent answers regarding how do they induce students/pupils to reflect 
on the practical applicability of the learning process outcomes. 

Qualitative data analysis software such as Nvivo is primarily based on grounded theory approaches, 
considering that theory will emerge from the data collected from interviews, and the software facilitates 
findings visualisation from the data [10]. Regardless of the type of qualitative data or the type of research 
design, NVivo is useful for conducting qualitative analysis [11]. 

In our context, NVivo software has been used to manage different types of unstructured data retrieved 
from interviews. The datasets have been analysed using the various functions available in NVivo 
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software, such as hierarchy charts and cluster analysis. The software allows visualisation of word 
occurrence and the design of word trees, which display the results as a tree with branches representing 
the various contexts in which the word or phrase occurs. The word trees enable researchers to see 
contexts of use of specific words that could provide valuable insights for analysis. 

4 RESULTS 

4.1 Exploring qualitative data from interviews 
In the case of first topic embedded into the conceptual model (empathy), answers have expressed a 
wide range of opinions: using teamwork - avoiding the creation of fierce competition; eliminating 
students' tendencies to compare themselves; developing a climate of understanding, cultivating self-
confidence; introductory discussions that involve observation, expressing opinions, exercises that 
require imagination, associations, moving in everyday situations; practical applicability of the studied 
modules and topics; identification of the   needs for continuous training of teachers in order to adapt 
teaching-assessment methods to current realities. Furthermore, educational managers need to expand 
the process of democratization of the school and participation in decision-making and students because 
the school must familiarize students with the democratic practices and institutions that exist in society.  

The second topic (problem finders/solvers) reveal interesting insights: stimulating the creative 
imagination is a fundamental factor of creativity, as it achieves the fusion of information into new 
structures by merging, transforming and unifying images, objects and phenomena into a new meaning; 
applying the notions acquired in everyday life; using active methods such as learning through discovery; 
integrated approach to the curriculum at the level of study disciplines. Concerning the methods to 
encourage students/pupils to develop personally and professionally, the solutions converge to the idea 
of bringing meaning and fulfilment to educational activities, checking what students have clarified by 
visualizing as if that goal is happening and track what state it produces, a supporting state validates that 
they are on the right track. Development of critical thinking, enhancing creativity in relation to current 
requirements, flexibility of decisions, development of communication skills and combining theory with 
current practice are useful for capitalizing on the learning potential. 

The third topic (risk taking) offers different perspectives from respondents: the dysfunctions in Romanian 
educational system are multiple, from the design of the study programs, the training of the teachers, the 
applicable teaching strategies, the number of students in the classes, the intellectual and social 
differences etc. The interventions needed aim at involving each teacher in mediating the access to 
information, for each student, by looking for solutions specific to the intervention area, the direct 
involvement of students in the educational act. Free discussions, volunteer actions, encouraging the 
expression of point of view, learning self-control and self-evaluation are adequate for encouraging 
students/pupils to take risks in making decisions. 

The most cited ways to interact with other partners, mentioned in the fourth topic (networking skills) are: 
school projects, partnerships with educational institutions, participation in practical training programs 
and internships, effective inter-institutional interactions entirely due to educational projects: Edu 
Networks, eTwinning, Digital School. In what concerns the opportunities for students / pupils in your 
institution to interact with students / pupils from other educational institutions in the country / abroad, the 
most frequently reported are: research grants, exchanges of experience through national and 
international school and extracurricular projects accessed, e-learning platform, participation in study 
visits through Erasmus projects, participation in seminars to promote universities abroad, E-Twinning 
projects, which give pupils the opportunity to form learning networks with others in Europe.  

Innovative managerial practices, outside the educational field, which inspired educational managers 
mentioned in the fifth topic cover the following issues: professional development outside the traditional 
hierarchical evaluations, leadership techniques, personal self-knowledge, fundraising projects, 
emotional intelligence applied in management activity. The most valuable sources of inspiration in 
adopting successful ideas for institutional development are the environment, the evolution of society 
from man to population, the information explosion, examples of good practices promoted in various 
activities organized at local/national level, international school management networks, national 
education organizations and associations - Leadership Academy from the Association for Values in 
Education, educational blogs and gamification platforms.  

The sixth topic positioning the educational leaders in the role of creators reflects the ideas that they 
developed from their own learning experience, focused on direct assumption of responsibility, self-
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assumption and practical transposition, the impact being measurable in the ability to work in a team, 
Emotional intelligence, changing the teaching style according to the current needs of the students - 
positive impact, attractive lessons, openness to student and the open mind and the orientation towards 
the human factor grow, unite and bring success. Regarding the strategies used to involve 
students/pupils in co-creating interactive and innovative educational content, responses converged 
toward volunteering, developing critical and creative skills, cause-effect strategies, problem-solution, 
interactive and innovative educational content for future generations, teacher training at local, national 
and international level and endowing the school unit with equipment and materials to allow the 
application of innovative methods in teaching activities. 

Adaptation of students/pupils and teachers to online education is related to resilience capability of 
educational managers, outlined within seventh interview guide topic. Both students and teachers have 
managed to adapt to online education given the force majeure imposed and the lack of other alternatives 
in the context of COVID-19 pandemic. Pupils/students have adapted faster than teachers to the online 
environment, the vast majority of students and parents are dissatisfied with the current global context 
that forces them to this type of learning; we also mention the difficulties from the beginning of online 
school in the due to the lack of personal IT devices in many high schools. the teachers were advised by 
the school computer scientist in using the educational platform, they participated in training courses, 
they disseminated the information obtained during the meetings of the methodical commissions, etc. 
The exchange of good practices between teachers proved to be an efficient activity. The online platforms 
that have been used (Microsoft Teams, Adservio, Google Classroom, Edmodo, Mentimeter, Tricider, 
WordCloud, Kahoot, Quizziz, ChatterPix, etc.) proven to be very useful in the online learning process, 
keeping students connected to the school. 

Human and professional quality, work capacity and adaptability of people, real needs of the employed 
staff and of the direct beneficiary of the educational act, ensuring access to learning for primary 
beneficiaries, protection of personal data, safety of students and teachers in the online environment 
proved to be the most relevant answers to the reflective capability of educational managers, 
representing the eighth topic from interview guide. Concerning the managerial strategy to induce 
students/pupils to reflect on the practical applicability of the learning process outcomes, respondents 
stated that it was achieved through direct observation of socio-cultural evolution, analysis of the 
implications generated by decisions, by developing the critical cognitive system of analysis and 
addressing and solving problems that they may face at some point in their lives, by understanding their 
role in lifelong learning. 

4.2 Data analysis with NVivo software 
Hierarchy Chart outlines the visual representation of the qualitative data retrieved from interviews 
(Figure 2). The keywords “students” and “activities” have the most coding references, followed by 
“educational”, “projects” and “contents”. The purpose of this stage of data analysis is to ensure that the 
ideas shared by the professors who attended the interviews have emerged in the first round of coding 
and addressed the validity of the research results. The constructive feedback from teachers involved in 
the survey led to the design of a knowledge management repository, valuable for further quantitative 
research. 

The details observed on the columns based on four or even five relevant keywords reflect content of 
particular nodes, revealing the correlations among the thematic ideas, in order to gain a deep 
understanding of the qualitative data retrieved from interviews. 

 
Figure 2 – Hierarchy chart related to qualitative data. Source: output from Nvivo12 software. 
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The first word tree has been associated to the keyword “management”, using a customized text search 
query. In Figure 3, the word tree reveals the different patterns of educational management focused on 
good practices reflecting the involvement of all educational stakeholders. Exploring in-depth the ideas 
built around this keyword, we observe the need of applying emotional intelligence on educational 
leadership issues to ensure staff motivation, but also the need of learning from leadership good practices 
immersed from other countries. An interesting insight revealed in this word tree consists of the inclusion 
of periodical consultations between educational managers and their teams. 

 
Figure 3 - Word tree associated to the keyword “management”. Source: output from Nvivo12 software. 

The second word tree is focused on the keyword “innovative”. The high importance of co-creating 
interactive content on technology-based educational platforms is outlined, as well as students’ 
involvement in active learning environments (Figure 4). The innovative managerial practices applied to 
educational programs are compulsory for the increase of institutional performances.  

 
Figure 4 - Word tree associated to the keyword “innovative”. Source: output from Nvivo12 software. 

The third word tree reveals the keyword “development” and is strongly related to organizational culture 
of educational institutions. The institutional and curricular development are facilitated by flexibility of 
decisions, awareness on self-development of pupils/students, peer support, critical but also creative 
thinking, school-family relationship and transparent communication (Figure 5). 
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Figure 5 - Word tree associated to the keyword “development”. Source: output from Nvivo12 software. 

The searching tools used in NVivo allowed the opportunity to deeply dive into the data at a particular 
level. This approach improved the rigour of the analysis process by validating our own impressions of 
the data retrieved from the interviews. 

5 CONCLUSIONS 
A major emphasis on educational leadership is placed on the continuing demand for greater 
responsibility to increase educational outcomes. The expectations of educational stakeholders require 
educational institutions to ensure that all staff and students adhere to curricular objectives, and 
institutions involved in education focus on implementing the requirements for achieving key performance 
indicators. 

To meet the challenges associated with the expectations of educational stakeholders, this study reveals 
how educational managers from Romanian high-schools demonstrated skills on sharing the vision of 
interactive teaching and experiential learning among colleagues - especially in terms of measurable 
progress in student performance. As a result, high school managers in Romania focus on building a 
vision for the institutions they coordinate, adopting participative management practices to transform their 
institutions into collaborative learning communities. Achieving these essential efforts to improve 
educational leadership requires the collection and evaluation of actionable information to determine 
educational needs and curriculum monitoring to determine if identified needs are being properly 
addressed. 

From managerial implications perspective, this qualitative study reveals that there are multiple role 
expectations for educational managers. All Romanian high schools need managers capable of acting 
as leaders who ensure and influence the quality of training. Fulfilling these multiple responsibilities 
implies a vision of sustainable education, which should constantly reflect the strategic lines of future 
development of high schools, without losing sight of the missions and objectives of their institutions. 
Successful managers from Romanian high school level have understood the importance of setting clear 
learning goals and achieving a commitment at school level - and even at the community level - to these 
goals. The development of a clear vision and goals for learning is emphasized by high-performing 
curricular and extra-curricular activities. They have high expectations for teachers and students to meet 
these goals, proactively involving them in organizational projects. Effective educational leaders provide 
emotional support to colleagues and are seen as having the ability to encourage the development of 
interpersonal relationships. 
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Abstract  
The activity proposed, to first year students of Degree in Electrical Engineering and Degree in Automatic 
and Industrial Electronics Engineering, thought in the Polytechnic University College of the University of 
A Coruña (Spain), is focused on introducing the terminology and new concepts about Industry 4.0. This 
industry is the one that they will find in their future professional career. The mentioned activity consists 
on Power Point presentations, about a topical issue, which are performed in groups of three students. 
This activity has been developed during the first semester of the course, within the subject of Physics I. 
The proposed topics, such as Cybersecurity or Additive Manufacturing or Blockchain and Bitcoin, were 
very innovative, in fact, they had never heard about many of these topics before, but from now on, they 
will have to incorporate them into their academic and professional vocabulary. The used system for the 
presentations was the storytelling format known as Pecha Kucha. This is a dynamic and challenging 
presentation way for the engineering students. This activity was evaluated through a rubric by the 
teacher, although by learners, whose participation was anonymous and not binding. Finally, a 
satisfaction test was distributed to the students in order to check if this new activity was satisfactory and 
it can be implemented.  

Keywords: Industry 4.0, Engineers, Pecha Kucha. 

1 INTRODUCTION  
The Industrial Revolution is the transition to new manufacturing processes in the world. This transition 
included four stages going from hand production methods, the first, to the revolution of Internet and its 
consequences, Cyber Physical Systems, the fourth [1-3], the called Industry 4.0. (Fig. 1).  

 
Figure 1. The four stages of Revolution Industrial 

Every year, the World Economic Forum Annual Meeting, (Davos Forum) bring together politicians, 
business people and representatives from social and cultural organizations in order to find solutions for 
the world’s problems. From 2016, five years ago, the Davos Forum recognizes the new Industrial 
Revolution, the fourth, the revolution focused in the new technologies. It is one different revolution. It is 
characterized by a range of new technologies that are fusing the physical, digital and biological worlds, 
affecting all disciplines, economies and industries, and even challenging ideas about what it means to 
be human. In the 2019, the event focused on the theme “Globalization 4.0: Shaping a Global 
Architecture in the Age in the Fourth Industrial Revolution”, recognized in its sixth point, how new 
technologies are creating wholesale change across all industries, at a rapid pace and how it poses in 
the scopes of cybersecurity, job security and data privacy. Last year, 2020, two of the six points were 
again about the Fourth Industrial Revolution (FIR), the third “Reaching Global Consensus on 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
2322



Deployment of FIR Technology” and the sixth “Helping Businesses Develop the Models Needed to Drive 
Business Activity in the FIR”. In January of this year, the 51st edition of World Economic Forum Meeting, 
Davos 2021, was organized in a twin format, personal and virtual, during one week. Each day they 
focused on one line, and the Tuesday was “Driving responsible industry transformation and growth” and 
Thursday was “Harnessing the technologies of the Fourth Industrial Revolution”. Which means that the 
Industry 4.0 continued to be a subject for debate in the grand decisions of the politicians and economists 
of the world [4,5]. 

Sometimes, searching for activities, for the university students within the field of engineering [6] that are 
attractive and novel, is not an easy task. In this work, we show an activity developed, for the first time, 
for the students of Engineering, of the Polytechnic University College of University of A Coruña (Spain). 
The topics revolved around two concepts: the Industry 4.0 and the Energy, both themes present in the 
last Conferences of Davos.  
The Industry 4.0, and thus the Engineering 4.0, are the central items of the Fourth Revolution Industrial 
[7-8], a concept first introduced by the World Economic Forum at its Annual Meeting in 2016, which 
recognizes how new technologies are creating wholesale changes across all industries at a speed and 
scale faster than any in the history. Besides, the Energy and its new alternatives, are intimately linked 
to Climate Change, however it could also be considered a sensitive subject to be handled by within the 
Fourth Industrial Revolution [4]. 

The four objectives proposed in this work are of a different nature:  

 
First objective - The activity is developed in the first semester. The new students come from different 
academic centers and populations; therefore, they do not know each other so, this activity is a good 
opportunity for the integration and the introduction to collaborative work, where two or more students 
work together for a particular propose.  

Second objective - This activity will allow them to know the new concepts y terminologies of all industries, 
as well as the different fields of Engineering: Cybersecurity, Cloud Computing, 3D Printing, Big Data, 
Internet of Things and Artificial Intelligence and Augmented Reality, mainly. (Fig 2). 

 
Figure 2. Industry 4.0. The Fourth Revolution Industrial 

OBJECTIVES

Introduction 
Collaborative Work

Concepts 
Engineering 4.0

Pecha Kucha

Evaluation by 
RUBRIC
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Third objective - From a practical point of view, the student has to design slices with power point 
presentations program by applying the Pecha Kucha system. As a consequence of performing this task, 
the student acquires the ability to communicate and speak in public, which are mandatory competences 
in all engineering studies. 

Fourth objective - The teacher can put into practice new evaluation systems, in addition to the traditional 
teacher assessment, as self-assessment or peer-assessment, where the students are evaluated by their 
partners. The evaluation was made through a rubric in all cases. 

2 METHODOLOGY 
In both engineering degrees, groups of three students were made. The composition of the groups was 
of free choice, it means that the students were free to choose which group to participate with. Later, 
those students who were left out of some group at this first step, they formed new groups, thereby 
enhancing the collaborative work. The first task they had to do was agree on the designation of a 
coordinator, who had the obligation to be responsible for carrying out the work, the deadlines and contact 
with the teacher for any questions. Hereafter, the teacher presented the proposed topics, table 1, and 
the different teams were chosen according to their interests and preferences. 

Table 1. Proposed topics.  

Degree of Electrical Engineering 
1 The largest offshore wind farm in the world 
2 Power stations to supply drinking water. 
3 The alone solar train in the world 
4 The future of self-consumption in Spain 
5 The largest project in UE could be more pollutant tan the coal 
6 Mobike: Electric bikes in Spain 

Degree in Automatic and Industrial Electronics Engineering 
1 Industry 4.0 or the fourth industrial revolution 
2 Artificial Intelligence 
3 Virtual and augmented reality. I 
4 Virtual and augmented reality. II 
5 Robots and drones 
6 Electronic trash 
7 Big Data 
8 Cybersecurity 
9 Renewable energy 
10 Fusion energy 
11 The electric car 
12 3D printing and additive manufacturing 
13 Photovoltaic energy 
14 Career of the future 
15 Alternative energy 
16 What is a Smart City? 
17 Energy efficiency 
18 Blockchain and bitcoin 
19 Internet of things 
20 Evolution of technology in cars 
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As they have to submit the work made by Pecha Kucha System; they firstly saw an informative video 
(https://www.youtube.com/watch?v=ZjLmGhoOhhk) before preparing their presentations. The first 
version of their presentation must be sent by the coordinator of each team to the professor for its 
correction. 

The Pecha Kucha system, (Astrid Klein and Mark Dytham, 2003), is also called 20x20. Each presenter 
should explain his theme by 20 slices which are shown for 20 seconds each one, so the whole 
presentation last 6 minutes and 40 seconds. This format, which keeps presentations concise and fast-
paced, provides to the students an attractive and very dynamic activity. Besides, the fact that the slices 
appear automatically every 20 seconds forces to the team members to well manage time for succeed. 
Moreover, the team had to distribute the twenty seconds such as that the threes members take part 
equally on the presentation. 

3 RESULTS  
The percentage of students participating in this activity were 76% from the Degree Electrical Engineering 
and 84% from the Degree in Automatic and Industrial Electronics Engineering, respectively. The 
evaluation was done through a Rubric of 10 questions, four of them for the whole team and the other 
six were applied individually as is shown in the Fig.3. This activity is contemplated in the teaching guide 
with a 10% of the total score of the subject, Physics I. The teacher performs the Rubric, but for a greater 
participation and involvement of the students, in each presentation, the teacher invites some students, 
chosen at random, to participate in the evaluation of their schoolfellow by completing a rubric as well. 
This punctuation was not binding, the main objective is to get the implication of the students. 

PRESENTATION. Number:   Title:      Date: 

NAMES: Student 1    Student 2:   Student 3: 

FINAL SCORE: Student 1   Student 2:   Student 3: 

 EXCELLENT APPROVED INADEQUATE 
1 2 3 1 2 3 1 2 3 

1. Introduction (the same for the 3 student)          

2. Right language          

3. Attitude          

4. Domain of Subject          

5. Eye contact          

6. Voice tone          

7. Communication with the public          

8. Organization and structure (the same for the 3 students)          

9. Conclusions (the same for the 3 students)          

10. Time management (the same for the 3 students)          

POINTS:  cc            

Figure 3. Rubric for evaluation 

The obtained scores for the students, after being evaluated through the Rubric, are shown in the follow 
diagram, Fig. 4. 
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Figure 4. Scores of the students of Degree in Electrical Engineering and  

Degree in Automatic and Industrial Electronics Engineering. 

The scores obtained were significantly better among students of Degree in Automatic and Industrial 
Electronics Engineering, except for the lowest score. The distribution of the scores of Degree in 
Automatic and Industrial Electronics Engineering is closed to a Gaussian distribution. 

The satisfaction level of the activity was evaluated through a voluntary test carried out at the end of the 
presentations, Fig. 5. The 60% participated and almost half of them were identified although it was 
voluntary.  

 
Figure 5. Satisfaction test 

Table 2 shows the results of this test. The students are very satisfied with the presentation that they 
made and they have evaluated the great interest of the proposal and they are satisfied with the work of 
their team. The weak point for them was the stress to talk in public. However, this is very necessary 
because it is one of the competences that they ought to obtain. 
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SATISFACTION TEST 
 
The questions were scored in a range of 1 (not satisfactory/negative/difficult) to 5 (very 
satisfactory/positive/easy) 
 

1. Are you satisfied with the presentation that you have made? 
¨ 1 ¨ 2 ¨ 3 ¨ 4 ¨ 5 

2. Are you satisfied with the work of your team? 
¨ 1 ¨ 2 ¨ 3 ¨ 4 ¨ 5 

3. Has it been an effort to talk in public? 
¨ 1 ¨ 2 ¨ 3 ¨ 4 ¨ 5 

4. How difficult do you considerer the theme that you had presented? 
¨ 1 ¨ 2 ¨ 3 ¨ 4 ¨ 5 

5. Have you found difficult to adapt your presentation to pecha kucha system? 
¨ 1 ¨ 2 ¨ 3 ¨ 4 ¨ 5 

6. Have you learned something new? 
¨ 1 ¨ 2 ¨ 3 ¨ 4 ¨ 5 

7. Are the topics proposed suitable for your studies? 
¨ 1 ¨ 2 ¨ 3 ¨ 4 ¨ 5 

8. Is it correct to include this activity in the subject of physics? 
¨ 1 ¨ 2 ¨ 3 ¨ 4 ¨ 5 

9. If the work was not required but scoring, would you do equally? 
            ¨ 1 ¨ 2 ¨ 3 ¨ 4 ¨ 5 

10. In general, do you consider the activity adequate? 
           ¨ 1 ¨ 2 ¨ 3 ¨ 4 ¨ 5 
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Table 2. Results of test. In bold the highest percentage in each question 

Question 1 (%) 2 (%) 3 (%) 4 (%) 5 (%) 
1 0 6.5 21.7 54.3 17.4 
2 0 4.3 15.2 34.8 41.3 
3 8.7 28.3 28.3 19.6 13.0 
4 4.3 30.4 32.6 26.1 4.3 
5 6.5 21.7 37 21.7 13 
6 0 2.2 26.1 34.8 39.1 
7 0 2.2 13.0 32.6 50.0 
8 10.9 4.3 13.0 34.8 37.0 
9 6.5 2.2 26.1 21.7 41.3 
10 0 2.2 17.4 47.8 28.3 

4 CONCLUSIONS 
With respect to the proposed objectives. 

Objective 1. The students have shown to know how to work in a team, and know the new fellow 
classmates. This activity was a good tool for socialize and get to work with different people. Persons 
with whom they are going to share the next four years. 

Objective 2. To know the new concepts of the Engineering 4.0. Terms as Big Data, Cybersecurity, 
Blockchain and Bitcoin, Energy Efficiency or Renewable Energy, got into their vocabulary. There are 
concepts that all future engineer must to know.  

Objective 3. The system Pecha Kucha, unknown so far, turned out the activity easy and attractive, and 
provided them with a new tool, that they will be able to use in the future. 

Objective 4. The evaluation by Rubric was not very satisfactory for the students. Perhaps it should be 
approached in a different way. However, we considered that is necessary that they acquire criteria to 
be able to give an objective opinion about the work of their colleagues. 

The strong point of this activity, according to the students, is that they considered that the proposed 
themes are attractive and the weak point is the stress to talk in public. 

The main conclusion is that this activity is adequate to be incorporated in the next courses, because it 
is useful for new for the students. 
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THE APPLICATION OF COLLABORATIVE DEVELOPMENT 
ENVIRONMENTS IN PROGRAMMING EDUCATION – AN 

EXPERIENCE REPORT  
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Abstract 
Programming education at universities is nowadays supported by means of highly specialized 
Learning Management Systems (LMSs). Thereby, a variety of functions is offered, enabling the 
management of courses and assignments. However, students are generally faced with the fact that 
experience with an LMS becomes useless as they graduate. So why not integrate a comparable 
system into programming training and other CS courses? Collaborative Development Environments 
(CDEs) such as GitHub may constitute an answer to this question, as they are used by almost every 
software development company. They offer, among other functionalities, various features, such as a 
Version Control System (VCS). Furthermore, the entire software life cycle can be supported, including 
Continuous Integration/Continuous Delivery (CI/CD). The only challenge related to CDEs is due to 
their designed purpose, which does not match the functions demanded within teaching and learning 
contexts. This experience report shows how to overcome these challenges by integrating a self-hosted 
CDE into a university environment so that it can be used as part of a programming course. For that 
reason, the following complements were developed: an extension to perform semi-automated course 
and user management, a feedback function for assignments, a secure rating mechanism and multiple 
features to address the requirements of university context. The report concludes with the results of an 
evaluative survey along with data from system monitoring records. 

Keywords: programming education, collaborative development environment, GitLab, learning 
management system, higher education. 

1 INTRODUCTION  
The impetus for this work was a newly introduced freshmen course as part of basic programming 
education which is supposed to teach basic software development techniques, such as version 
control. As git can be considered state of the art, GitHub with its educational program seems to be a 
reasonable choice. "GitHub Classroom" offers the features required for a course scenario at university. 
However, it comes along with a few, but severe limitations including data privacy issues and its legal 
basis. Due to its privacy violations related to students’ use, it had to be rejected.  

On the path to a solution, the idea of self-hosting a CDE was considered, as it could offer all of the 
desired advantages. Therefore, the search for an open-source system that can be integrated into an 
existing infrastructure was conducted at first. The goal was to integrate the tool into programming 
training, so that students work less with specialized LMSs. Instead, they should get familiar with tools 
they are more likely to use after graduation, and thus, in the workplace. 

The main challenge of self-hosted CDEs is that they are not designed for the purpose of teaching and 
learning in formal educational settings. Thus, they lack various functions which causes context-related 
challenges or an extra amount of administration. This includes, for example, the connection to existing 
LMSs, the possibility of automatic assessment or provision of feedback. 

In order to address these challenges, the first part of this work describes the requirements a system 
has to meet. Different methods are applied to obtain a catalog of requirements for the use in 
programming education. These requirements do not only cover the demands of a single course, but 
also infrastructural requirements of the IT sector and the faculty itself. Based on the previous structural 
analysis following common software engineering methods, the technical realization is described. This 
part described how the requirements can be met through adaptions or additional extensions. 
Therefore, an overview of the architecture, the components of the entire system and the automatic 
evaluation mechanism is given. Sec. 5 shows the evaluation of the extended system while it is being 
used as part of a curricular class. For this purpose, a student survey with a questionnaire was carried 
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out. In addition, the measured values of a system monitoring are evaluated. The experience report is 
summarized by referring to the collected requirements and the applicability in university contexts. 

1.1 Key Questions  
The following questions provide guidance for this work: 

1 What are the requirements of a CDE used in a classroom setting in the context of computer 
science education? 

2 How to integrate functionalities in a CDE in order to address the requirements of a programming 
course? 

1.2 Goals and Contribution 
This work contributes to identify the basic requirements of a CDE to be used in the context of 
programming education at universities. Based on these requirements, an architecture of how to 
integrate a CDE into an existing infrastructure, and how the system can be used for teaching 
programming is introduced. Moreover, this report focuses on the minimization of administrative efforts 
due to lacking management functions. Finally, a method for automatic evaluation and the grading of 
tasks is presented. In order to facilitate reproduction, the actual implementation is provided.1 The 
results show that CDEs are applicable in the context of programming education. Additional 
administrative efforts can be avoided by using the developed extensions proposed in this work. 

2 RELATED WORK 
The application of systems supporting basic programming education is diverse but not fully 
investigated. This is true for studies related to the use of CDEs in the context of programming 
education. 

[Haaranen and Lehtinen 2015] use a combination of a LMS (A+) and a CDE (GitLab) in context of a 
web development course. The CDE was mainly used to provide course materials and partly to teach 
the VCS. In order to receive feedback for exercises, the Repository-URL need to be transferred to the 
LMS manually by the students. The evaluation of the overall strategy-based shows that the VCS 
technology is well accepted by students. Moreover, the collaborative aspect of fixing issues in the 
course material is described as a positive aspect by the teachers. Drawbacks comprise the difficulty to 
learn git and the unfamiliar provision of material. 

[Zagalsky et al. 2015] describe a study showing benefits and challenges based on interviews of 
teachers who already use GitHub as educational platform. This work addresses different research 
questions, among others: “What are the [...] benefits of using GitHub for education?” and “What 
challenges are related to the use of GitHub for education?” Again, many advantages of the use of 
VCS based CDEs in educational contexts are described, which are supported by default GitHub 
functionalities. The second question of this study reveals issues reported by several interviewees. This 
includes, for example, restrictions based on policies (local or external), ethical aspects (where are the 
data located) and especially administrative challenges, which do not occur in regular LMSs. 

The work of Reid and Wilson [Reid and Wilson 2005] also highlights the advantages of using a VCS 
based approach, emphasizing the importance in early education. This time, the repositories were 
made available to 400 students via scripts, but the grading was done manually by adding files that 
contain a grade and additional comments. However, this kind of VCS is not designed for education, 
leading to the damaging own repositories or potential cheating (fake timestamps). The authors review 
further disadvantages, such as the lack of an assignment stop mechanism and denouncing the 
administrative overhead. 

Further works [Kelleher 2014; Lawrance et al. 2013; Leppanen et al. 2016] present how a VCS based 
system for education is introduced, along with the benefits and problems. First of all, the ability to use 
version control systems is a basic skill of which students can benefit. Second, VCSs are described as 
a suitable tool to be used in teaching scenarios, e.g., to distribute course material and gives students a 
hands-on approach to learn and use VCSs. In addition, some disadvantages and missing features are 
described in the literature. Even though the use of CDEs as hosting platforms including VCSs are 
 
1 https://gitlab.cs.hs-fulda.de/gitlab 
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outlined and recommended, problems are pointed out. For example: the lack of administrative 
overhead using external CDEs, such as creation and invitation of accounts on GitHub; evaluation or 
grading of tasks; group management. 

3 REQUIREMENT ANALYSIS 
In order to identify the requirements of a CDE for its use in programming training, common methods 
from the field of software engineering have been used. Moreover, the specific class was considered 
for the definition of requirements. Additional requirements are related to IT services and the university 
itself, including legal requirements, all of which are collected in order to enhance the system that can 
and may be used throughout higher education. 

Actual methods for the elicitation of requirements comprise viewpoints, interviews, scenarios and use 
cases. Viewpoints (see Fig. 1) cover different perspectives from all participants leading to the inclusion 
of all stakeholders, e.g., teachers, administrators, and so on. Interviews are yet another method for the 
collection of requirements from persons who are expected to use the system, in this case lecturers. A 
guided interview is conducted to survey additional impulses of interviewees along with new ideas and 
suggestions for functionalities. 

 
Figure 1. Elevated viewpoints of the entire system. 

3.1 Course Requirements 
First of all, requirements are determined based on the class "Programming methods and tools" in 
which the new system is supposed to be integrated. It is one of the goals of the course to teach VCS 
and simple software project management knowledge to first semesters students. Therefore, 127 
students in several groups have to be able to work simultaneously with the system. After an initial VCS 
training phase, students are repeatedly forced to use the system throughout the semester. Respective 
activities comprise, for example, short exercises in form of a group presentation, which is supposed to 
be created with the help of the system. At the end of the semester, a software project has to be carried 
out in small groups with a jointly created repository. This includes a source code, documentation along 
with a self-reflection as basis for grading. 

The following list gives an impression of some use cases related to the course at the beginning of and 
during the semester. 

• The instructor wants to split students into groups and use the corresponding function of an LMS 
(Moodle) for this purpose. The group assignment is mapped automatically in the CDE without 
assigning them by hand. 

• The instructor wants to create an assignment and provide each group with an instance of it. 
• The instructor would like to finish the editing period so that students cannot submit further 

changes. 
• Tasks should be evaluated automatically. For example, unit tests are executed in order to 

evaluate the last status of the repository. 
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3.2 IT Services Requirements 
IT service requirements result from common standards in the area of internet service provision. In 
general, the service should be available to students at home, which is why a fast, stable and fail-safe 
Internet connection is required. This point is already addressed by the hosting university by providing 
multiple Internet connections via different Internet Service Providers (ISPs). A further requirement is 
the availability and possibility to distribute the load of an IT-service. This also includes the ability to 
scale horizontally and vertically, so that a consistent, stable service can be provided. Since the system 
is supposed to be accessible online, it has to be up to date and, if necessary, protected by means of 
security patches. Of course, data security and backups are required, while the cost of operation 
should be kept as low as possible. 

3.3 Requirements by the Faculty 
Requirements related to the faculty result from a university’s IT-policy guidelines. On the one hand, 
the available infrastructure has to be considered. In this context, a central authentication is required, 
such as Lightweight Directory Access Protocol (LDAP). On the other hand, the policy may prohibit the 
access of Application Programming Interfaces (APIs) from other systems, such as the LMS. 
Furthermore, both data protection and university laws must be followed, as they also impose 
requirements on any new service. In addition, requirements concern the available hardware to host 
the service. IT-systems require a minimum amount of hardware resources (CPU/RAM), so that several 
students can use the service at the same time. A predefined department requirement was the levelling 
of costs for licenses. For this reason, only open-source software presented a reasonable choice. 

3.4 Results of the Requirement Analysis 
A summary of requirements based on related works and the requirement analysis is provided in Tab. 
1. While the subsequent table presents short versions only, requirements were gathered in detail and 
prioritized. First of all, the requirements were used to select a suitable CDE that already fulfils as many 
of the requirements as possible. Second, the requirements in Table 1 serve as a starting point for the 
development of the missing functionalities in the context of education. 

Table 1. Requirements (short version) for the CDE. 

Course Management  Other 
• rights management (tutors, lecturers, etc.) 
• group management 
• LMS group export 
• allowance of end dates for tasks 
• integration into the LMS 
• import results/assessment back into LMS 
• reuse courses by means of templates 
• synchronization with LMS (groups) 
• automatic distribution of tasks using forks 

• plagiarism checker 
• Jenkins integration 
• peer code-review (anonymous/blind) 
• learning analytics 
• templates provision for bachelor theses 
• promoting cooperation among students 
• look and feel of GitHub 
• high availability of the system 
• commit-based evaluation of group projects 

Security Feedback and Rating 
• size limits of repositories 
• hidden task tests for grading 
• easy access for lecturers 
• frequency of update intervals 
• data security in terms of backups 
• PGP-signed commits to identify persons 
• isolated environment for automated tests 

• real-time feedback using unit tests (e.g., parser) 
• secure evaluation of tasks 
• export of evaluation results 
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The following systems were considered closely as potential CDE: BitBucket, GitHub, SourceForge, 
GitLab, Gogs, Gitea, Kallithea. All of them support git as VCS and can be self-hosted. Self-hosting is 
important in order to comply with data protection regulations of the university. GitHub and BitBucket, 
probably the most well-known, had to be neglected due to their high costs. Gogs and Gitea cannot 
manage groups for projects, which is crucial with respect to the lecture and its requirements. Kallithea 
meets most of the requirements, but differs significantly with regard to design from the market leaders. 
As a result, GitLab seems to be the most suitable choice based on the requirements. This coincides 
with the work of [Haaranen and Lehtinen 2015]. 

4 TECHNICAL IMPLEMENTATION 
In this section the basic system along with the implemented functionalities are presented, thereby 
constituting the link between GitLab and the LMS. Additional requirements are addressed by the 
development of further extensions. 

4.1 Basic System Provisioning 
The basic GitLab instance is running on a virtual machine with 4 CPUs (@2.4 GhZ) and 4 GB of RAM 
and 60 GB of disk space available. These relatively low system requirements are sufficient to provide 
an environment for approximately 120 students. The systems configurations were set as follows: The 
internal LDAP server was used for authentication, so that students can log-in to the system by using 
their already available university credentials. In order to secure communication, standard HTTPS 
(TLS) and SSH are used. Moreover, the pre-existing mail system was connected for the enabling of 
email communication. Students are prohibited from publishing repositories in order to avoid copyright 
violations. GitLab-Runners are installed for the evaluation of students’ code. In this context, the 
container registry is enabled to store the used docker-images. 

The proposed system architecture could just as well be designed for high availability by hosting 
multiple GitLab instances with load balancers ahead. This also applies to the internally used database 
(PostgreSQL) and the in-memory-database (Redis), which is used as message broker. GlusterFS or 
Ceph may be used for a distributed and high available file system. All of these mechanisms allow to 
deploy a CDE for several thousand students. 

4.2 Functional Extensions 
In this subsection, various extensions developed for meeting the requirements are described. All of the 
extensions use the GitLab API. They are implemented as shell scripts or Java applications using the 
external library "Gitlab Java API Wrapper" and some self-created extensions. 

4.2.1 GitLabManager 
The GitLabManager addresses a large number of requirements which were raised related to the 
course management. It uses the extended GitLab Java API Wrapper to communicate with the GitLab 
instance on the one hand. On the other hand, it has a connection to the LDAP server of the university 
and provides an interface to the LMS Moodle. 

Course Creation In order to model a course in GitLab, including groups and user memberships, all 
user accounts need to log into the system once. Since this approach is impractical and hard to enable, 
accounts should rather be created automatically by extracting them from the LMS. A query of users 
and their group membership can be realized through an API of the LMS. In our setup, the LMS API is 
disabled due to security reasons. Therefore, a course backup has to be used to access the data. The 
backup consists of XML formatted files that are used to initially create the course, users, groups and 
memberships. To activate users, the GitLabManager takes the identities from the backup and matches 
them to the student identities stored on the LDAP server. 

Task Distribution Tasks can be created and assigned to students or groups by generating a 
repository with the respective contents. The base-repository including milestones and issues with the 
task descriptions can be automatically forked for each user or group. Milestones and issues are 
usually applied in software projects for the organization and distribution of tasks among developers. 
Thus, each group or student has their own copy to work with and, therefore, has the opportunity to 
learn how the system can be used in software projects. 
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At the same time, instructors are able to view changes that have already been checked-in during the 
editing process. If necessary, educators can offer support by providing comments in the code. Unlike 
regular repositories, further editing of tasks can be terminated by automatically revoking write 
permissions for students. Thereby, equal time limits can be enforced for all students. 

4.2.2 Background Jobs 
The following background jobs protect the system from data loss. Moreover, they prevent students 
from exchanging of huge amounts of data such as movies. 

Backups Online repositories are sometimes considered as kind of a backup, since they duplicate 
local data and make them available at a different (central) location. A proper backup, where data is 
snap-shotted to another system, is essential for data that serves as the basis for grading. Therefore, 
the internal mechanism of GitLab is used to make a copy of all repositories each night. Due to storage 
limitation, a backup strategy is used that stores 7 daily, 4 weekly and 12 monthly backups. Thus, a 
relatively large period of time can be covered with backups, while using minor storage. 

Repository Size Limitation In general, most CDEs do not have the ability to limit the repository size. 
Merely the number of repositories can be limited. This is due to the application scenario in companies, 
where CDEs are used for software development and the need for limitations are redundant. However, 
this gap could be exploited by students to overflow the system. For this reason, the size of each 
repository has to be limited. A possible workaround is a repetitively running shell script on the GitLab 
instance which ensures the repository size (and other upload possibilities) is below a given threshold. 
Accordingly, the ability to push if the size exceeded is disabled in this case. Again, the script uses the 
GitLab API to determine the repository, its owner and triggers a notification email. 

4.3 Automatic Task Evaluation and Grading 
Standard CDE mechanisms are used to enable automated feedback for student submissions as 
displayed in Fig. 2. Task specific Docker images are used for this purpose, including unit tests to 
evaluate the student’s code, give feedback and/or grade the solution. The process is initiated 
whenever a student pushes code to a repository. Consequently, a task specific docker image is 
executed by a GitLab-runner, which is described by a yaml-file. This is similar to a CI/CD pipeline that 
compiles, tests and deploys code of a given project. As part of the image, the code responsible for 
testing is stored, and executed after the repository has been cloned. Subsequently, test results are 
displayed to the student in the GitLab web interface. Besides, tasks can be graded, whereby the 
results are stored in a separate syslog daemon. By default, the use of syslog prevents the removal of 
information. Compiling the test code along with the logging mechanism prevents manipulation. The log 
file can be parsed and evaluated. Results can then be imported into the LMS. 

 
Figure 2. Sequence diagram: evaluating student repository. 

5 EVALUATION 
To evaluate the CDE’ use in the curricular course, a student survey was conducted. Moreover, 
learning diaries and the monitoring data are analyzed. 
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5.1 Questionnaires 
80 students responded to the survey consisting of 18 questions. They were "forced" to at least click on 
the link of the survey in order to unlock the next course materials. For reasons of scope, only the most 
relevant student replies are presented. When the survey was conducted, the automatic feedback 
function has not been used/applied. 

3) I already know similar systems like GitLab. 45% of students are already aware of comparable 
systems. The distribution is as follows: GitHub 18, BitBucket 5, SourceForge 10 and Others 3. 

4) and 5) I believe that VCS knowledge (e.g. Git) is essential for further studies. and I believe that VCS 
skills (e.g. Git) will be useful for my time after graduation. Fig. 3 shows the distributions regarding the 
perceived importance of VCS knowledge. A large proportion of first-year students think that this 
knowledge is relevant during and after their studies.  

7) I found using GitLab to be ... . 18 students rated the system as "intuitively", 48 felt it was "ok", and 
14 say it is "complicated". 

10) My repositories (e.g., code, term papers, learning scripts) can or should be stored ... . 68 say that 
their data should be stored "at home", 45 want them to be stored "at university" and 22 "at a 
company". Multiple selections were allowed. 

11) I can imagine to use GitLab in other courses. 66% of students (53) see the possibility of using the 
CDE in other courses as well. There were 26 suggestions for its use other courses. 

13) I can imagine submitting programming exercises via the GitLab to receive feedback. 75% of 
students (60) agree on the possible submission of exercises in order to get feedback. 

14) I could imagine submitting exam data, such as term papers or program code, via the GitLab 
platform. Approximately 62% of the students (50) can imagine to submit exam data, homework or 
code. 

15) I could imagine actively contributing to lecture slides or exercises via the GitLab platform, e.g., to 
suggest improvements to the content. 52 Students can imagine to use this system to collaborate on 
lecture content, such as slides, or to submit suggestions for corrections. 

 
Figure 3. Response distribution for question 4) and 5). 

5.2 Monitoring Data 
During the semester, system data were collected via SNMP using the monitoring tool OpenNMS. The 
evaluation of the CPU load shows that on average, the system load does not exceed 15%. If the time 
periods are considered in more detail, e.g., for a day on which an exercise takes place, the load 
increases to a maximum of 30%. The same is true for RAM usage, which is constantly at 90%, since 
all memory is reserved when the service is started. After three weeks of the semester, about 6 GB of 
backup data were accumulated. This depends, of course, on the number of active students. 

5.3 Learning Diaries 
Students were required to write a weekly learning diary entry related to their learning process during 
the first month of the course. They had to answer the following questions: 

- What was today’s lecture about? 
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- What did I understand well? 
- What do I still want to work on? 
- What have I worked on since last week? 

As a result, 84 learning diaries were submitted. The last entry contained comments about GitLab, 
since remote repositories were introduced in that week. Six students "enjoyed" to work with the system 
or perceived it as "interesting". One student regarded working with "Issues" of the system too difficult. 
Another one favored the system and expressed the intention of installing it for personal use. 

6 DISCUSSION 
The first aspect up to discussion is the GitHub educational program. Even if the legal regulations had 
allowed for the use of an external system, the course management still would have to be realized 
manually. Depending on the number of students and groups, the administrative overhead may be 
considerably high. This includes the transfer of results back into the university LMS. Moreover, it 
requires students to register on an external system. 

Another critical point is the implementation. Since the presented solution is still experimental and 
specific to the systems used at our university, a more general implementation valid for various LMSs is 
needed. Likewise, the developed extensions should be integrated into the respective systems so that 
all lecturers can use it more easily and by default. This concerns, for example, a plug-in for the LMS to 
create courses and groups in the CDE. 

Another challenge is related to the fact that students have to get familiar with a VCS first. This may 
constitute an obstacle at the beginning of programming education, as VCS are usually not part of the 
curriculum. Ideally, the use of VCSs is taught parallel to other freshmen classes. This way, students 
are already proficient in using VCSs in higher semesters. Unfortunately, the evaluation results 
regarding CDE’ benefits are limited to some extent. This is due to students’ inability to estimate the 
systems scope for their studies and career. Therefore, the authors recommend further investigations 
after students have graduated. Alternatively, the use of a learning diary over an extended period of 
time seems recommendable for engaging students’ reflection. 

7 CONCLUSION AND FUTURE WORK 
This report shows the experiences related to the use of a CDE in programming education. In general, 
CDEs are unsuitable for the use in the classroom due to the required additional efforts. However, by 
adding the proposed extensions, CDEs can be integrated into existing teaching environments, such as 
LMSs. If this is the case, CDEs can be used productively without having a massive organization 
overhead. Plus, students learn to use a system that they will most likely work with in the future. 

Further works should be concerned with the development of a user interface, the integration into an 
LMS (e.g. Moodle) by means of a plug-in, along with the deployment and more specific evaluations in 
advanced programming courses. 
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Abstract 
This work aims to show and analyse the learning results of a teaching innovation experience based on 
the use of BIM (Building-Information-Modelling) methodology for modelling, design, and calculation of 
industrial facilities, in the Industrial Facilities course of the 2nd Year of the Master in Industrial Engineering 
of the Higher Polytechnic School of Engineers of the University of Jaén (Spain). 

Nowadays, communication among project stakeholders and information exchange in collaborative 
environments during projects’ 3D Design and Modelling (BIM) is essential. In this way, BIM methodology 
is a fundamental tool that must be known, developed, and applied by students for their professional 
training as future Industrial Engineers. The development of specific software on the cloud allows the 
student to work interoperating as a group on the network (internet), designing and calculating all kinds 
of facilities. The use of this tool is especially useful for teachers, as it allows them to review, correct and 
evaluate students online through the Internet-enabled platform. The assessment of this tool is 
particularly interesting in the current times of COVID confinement. 

We highlight the excellent results and the satisfaction perceived by the students, within the framework 
of their training in the field of industrial facilities, through the application of this BIM-SERVER-CENTER-
EDUCATION Teaching and Professional tool developed by CYPE for engineers. 

Keywords: BIM (Building Information Modelling); Architectural Modelling; Facility Modelling; BIM Server 
Centre; BIM 4D 5D and 6D; CYPE CAD; CYPE MEP; Industrial facilities. 

1 INTRODUCTION  
Until relatively recently, in the second half of the 20th century, most projects related to architecture or 
industrial engineering were designed using 2D or 3D graphic representation in two dimensions with 
rudimentary hand tools such as pencil, ink marking, or paper. As a revolution to this process and as a 
consequence of the development of information technology and computers, from the 90s of the 20th 

century, specific software applied to design (CAD, Computer-Aided Design) began to appear. As an 
example, AutoCAD software [1], widely used in engineering and architecture, clearly contributed to 
improve the quality and effectiveness of work significantly. However, this technology presented several 
lacks compared to what BIM methodology can offer. In this manner, despite the design drawings files 
referred to the same project, they were not directly connected to each other or to the project, and if some 
type of change occurred in one of its parts, it was necessary to modify all the files that could be affected, 
causing disruptions and delays in the design phase [2]. In addition, each of the agents involved in the 
project used to work individually and only in the parts they were responsible of; which led to a lack of 
coordination in the project, an aspect that could perfectly be solved under a constant exchange of 
information in a collaborative environment. To resolve this lack of communication, BIM (Building 
Information Modelling) methodology was born [3] based on the creation, design, calculation, and 
supervision of construction execution control, on the maintenance of a centralized model or database 
and on keeping information shared in a collaborative way, so that project stakeholders can easily access 
all of it. They may even create new models or modify the existing ones, thus optimizing the information 
flow, avoiding potential errors, losses or duplications, simplifying its supervision [4] and allowing effective 
control of the project by the BIM Manager, a key figure that is being strongly promoted from different 
institutes and associations focused on Project Management [5]. 

At this stage, the possibility of communication and information exchange during the project design and 
3D modelling phase is a fundamental tool to be learned, developed, and applied by students within the 
framework of their training as future Industrial Engineers [6]. The availability of specific cloud software 
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allows students to work in an online collaborative environment, designing and calculating all types of 
facilities [7]. Especially compelling is also the application of this tool to teacher activities, allowing them 
to review, correct and evaluate students online directly through the platform [8]. The assessment of this 
tool in the current times of COVID confinement is extremely interesting [9]. Building information 
modelling (BIM) provides a visual model and a useful database that can be used as a repository for all 
the data captured or accomplished during the life cycle of the project [10]. 

There are so many advantages this new methodology can present, which makes it one of the most 
appreciated currently. In fact, searches for the term “BIM” on the internet and publications related to this 
topic have been increasing progressively year after year [11]. Moreover, BIM methodology is 
revolutionizing the construction industry globally. In the United States, one of the first countries to 
develop relevant BIM documentation, a nationwide program was established in 2013 with the aim to 
integrate this technology into the construction industry [12]. In the United Kingdom, as of 2016, it is 
required for all public projects to be executed using BIM [13] and under the standards of its PAS1192-
2: 2013 regulation, so that stakeholders not implementing BIM on their proposals won't win any projects 
[14]. In the European Union, a directive [15] was created in 2014 that urged its members to update the 
rules regarding public tenders and contracts, so that new technologies (BIM) could be used, thus 
improving and streamlining all processes [16]. As a result, the Spanish Government established the BIM 
Commission, headed by the Ministry for Development, whose mission is to increase the level of maturity 
of this technology, as well as to position Spain as a world reference and to promote the use of BIM both 
in the professional and in the teaching field [17]. 

In the teaching line, various doctoral theses have been developed in this topic. They studied how the 
introduction of subjects that use BIM in undergraduate and postgraduate degrees of industrial 
engineering or architecture, clearly has a positive impact on students and their subsequent inclusion in 
the professional world [6]. This impact became evident since the use of BIM was mandatory, when 
professionals in the construction sector became interested in this topic. As far as 80% of the students 
surveyed in this study believe that the inclusion of BIM in projects courses will make them approach real 
professional situations with much more confidence in the near future. Therefore, it is key that this 
methodology is not only offered as a complement in undergraduate courses but especially in the Master 
of Industrial Engineering [17] which should have a clear professional orientation. In such a technological 
work atmosphere, it is necessary for the graduates and Master’s students to have a minimum knowledge 
of this technology in order to enable the development of their professional work in an optimal and efficient 
way [18]. Professional tasks are changing with the introduction of this methodology. In fact, the role 
played by the Project Manager is being gradually replaced by that of the BIM Manager, since according 
to Álvarez & Bouzas, [19]: “BIM is only valuable if Project Management procedures are applied to its 
development”. In this manner, a BIM Manager, not only coordinates the modelling and resources 
management of the project in collaboration with the stakeholders involved, but is also in charge of the 
correct implementation and use of the BIM methodology. Therefore, it can be affirmed that their objective 
is to perform the direction and management of projects, based on the guidelines set by the PMI, just as 
the Project Manager already does, but also applying BIM [20]. 

In order to manage a project efficiently through the use of this methodology, the correct coordination of 
all the relevant information coming from the different agents that intervene in it is mandatory. However, 
there is the drawback that, depending on the design software, the model may be defined with 
characteristics that may be contrary to another designed in a different program and, therefore, 
interoperability problems may appear. To solve this, in 1994 the BuildingSMART association (initially 
known as the Industry Alliance for Interoperability) began to develop IFC (Industry Foundation Classes). 
IFC is a standard or open-source format (Open BIM) that allows for the description, share, and exchange 
of information of a project throughout its life cycle, regardless of the software used, thus guaranteeing 
interoperability [21]. Although this standard is increasingly used nowadays, it continues to present 
serious interoperability problems between different platforms and applications, such as lack of 
information or its inconsistency. In fact, new systems are being implemented which analyse the 
exchange of information through the IFC file. In this way, the owner of a structural model, that of the 
architectural model, and that of the facilities model are able to establish the steps to follow which may 
provide to correct or mitigate the potential interoperability problems [22]. In addition, other existing 
software completes the design function by improving conventional energy consumption management 
[23] or construction quality processes, defining a new database based on IFC, where all the information 
regarding the quality of a project is considered. Traditionally, this was not integrated into a single model, 
since data files were linked to quality records or design specifications and not to the model [24]. As this 
evaluation and quality control are increasingly important concerns in construction projects that use the 
BIM methodology, it is also mandatory for construction to be, throughout its entire life cycle, efficient and 
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sustainable [25]. These aspects are less well known and are achieved, among other factors, through 
energy simulations or the correct dimensioning of the building facility. Regarding facilities, studies 
conclude that it is not possible to transfer them via IFC file to the energy certification tools recognized in 
Spain, thus losing the BIM workflow [26]. Despite these transactional difficulties and the struggle of the 
conversion of models and information between the different software providers, it is still essential to start 
introducing the industrial engineering student to the management of specific project tools with BIM 
methodology applied to architectural, structural construction, and facilities design as a key subject in the 
comprehensive training of the Master of Industrial Engineering student. 

This work aims to show a pilot experience of teaching innovation, the BIM methodology followed in the 
Industrial Facilities course, and to analyse the learning results of the applied innovative teaching method, 
using educational and professional BIM tools for modelling, design, calculation, supervision, and control 
of industrial facilities projects in the Industrial Facilities course of the 2nd Year of the Master of Industrial 
Engineering at the Higher Polytechnic Engineering School of the University of Jaén. 

We highlight the excellent results and the high degree of satisfaction perceived by the students within 
the framework of their training in the field of industrial facilities through the application of this BIM-
SERVER-CENTER-EDUCATION Teaching and Professional tool developed by CYPE for engineers. 

2 METHODOLOGY 
The methodology carried out aims to familiarize the student with BIM tools, which allow them to design, 
execute and manage projects. The main purpose is to train the student in 2D and 3D project design, 
project calculations according to the regulations and applicable standards, and project budgeting and 
scheduling in a cloud environment. The student must be able to work in groups, in collaborative remote 
environments, especially in times of COVID-19 confinement and telework, supervised by the figure of 
the BIM Manager (professor of the subject, who in this case plays the role of online project supervisor). 

To do this, the student will use 3D design tools, structurally and architecturally model civil or industrial 
buildings, using the CYPE BUILT and CYPE Architecture tools as well as specific packages from CYPE 
Store for the different facilities to be modeled (CYPE MEP Facilities). These programs are available 
within the CYPE STORE, CYPE EDUCATIONAL software package of the BIM Server Center Education 
[27]. Figure 1. 

 
Figure 1. CYPE / REVIT / IFC tools 

The student will be able to download the different programs or specific software to be used in the course 
from the Store of the BIM Server platform of CYPE, located in the cloud, using their access codes 
provided by the University of Jaén and the coordinator of the Industrial Facilities course. Likewise, the 
teacher, through the BIM Server Education platform, will be able to propose work in the form of exercises 
and projects to be solved by students in groups, interacting collaboratively online. This allows the 
professor to supervise their activity, controlling and correcting the work interactively, using correction 
templates. Students are able to correct their assignments under the instructions of the teacher who 
would consciously perform the BIM Manager functions, introducing students to the collaborative practice 
of monitoring and controlling the proposed assignments. Works and projects will be evaluated and 
supervised by the teacher online too. 

On the platform, students use different construction and facilities modelling software, which integrate 
this methodology applied to the Industrial Facilities course of the Master of Industrial Engineering. The 
student will be able to model the Civil or Industrial Building using some of the CYPE Store tools for the 
CYPE Built or Architecture architectural model. Figure 2. 
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Figure 2. CYPE Architecture and / or REVIT tool used to build the model. 1) Templates per floor. 2) General 

layout of spaces (holes, walls, partitions ...) 3) Provision of furniture (furniture, sanitary ware ...)  
4) Additional elements (balconies, swimming pools, stairs ...) 

The platform also offers the student a high degree of compatibility with other software applications from 
different providers, such as REVIT by Autodesk [1]. In case of modelling with software from other 
providers the import and export of IFC files with CYPE is possible, allowing for the workflow detailed in 
the diagram in figure 3. 

For this purpose, the programs used are Autodesk REVIT 2020 and CYPE 2020 modules (CYPE IFC 
Builder and CYPE Architecture) for constructive modelling, as well as CYPECAD MEP in its different 
apps, freely downloadable from CYPE Store and specialized in the calculation of solar sanitary hot water 
systems, plumbing, sanitary, fire protection, electricity, ventilation and air conditioning facilities and 
sanitary measures against COVID-19 infection. See table 1 where all the software downloaded from the 
BIM Server Centre Store used for the design and calculation of facilities are shown. 

 
Figure 3. Flowchart Import / Export Open BIM Architectural model (REVIT / CYPE). 
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In the following, we are presenting, as an applied example of the proposed methodology, a case study 
titled “Design and calculation of the facilities of a rural hotel, located in Cazorla, province of Jaén”, 
developed by two Master’s students. Finally, we will analyse and discuss the results obtained from the 
application of this novel BIM Teaching Innovation system to the Industrial Facilities course of the Master 
of Industrial Engineering. 

Table 1. Software used from the CYPE Store applied to 3D modelling, calculation and design of the 
different types of facilities by chapters. 
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CTE 
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Construction Systems 

         

CYPETHERM  
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COVID-19 
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3 RESULTS 
In this section we will present the results of the methodology application, based on the practical case 
developed by the Master’s students. 

3.1 Applied case study. Rural Hotel in Sierra de Cazorla (Jaén) 
The construction under study consists on the design and architectural modelling of a rural hotel with 70 
rooms in the Cazorla area and its complete provision of facilities as a building for public use, specifically 
for hotel use and including a swimming pool, which was executed as the final project of the Industrial 
Facilities course of the Master of Industrial Engineering at University of Jaén. 

The Building, with a constructed area of 3,300 m2, and 5 floors (3 meters high), public spaces (including 
hall and restaurant) a basement for parking and a walkable roof for maintenance. The hotel has a total 
of 70 rooms of 80 m2 with individual bathrooms as well as office space, a lobby on each floor, a 
conference room, a garden with an outdoor swimming pool, a restaurant, and a car park with 17 spaces. 

As the office is treated as an isolated building, the walls are a 26.5 cm thick façade, composed of a 12.5 
cm thick brick structure, a 6 cm non-ventilated air chamber with an expanded polystyrene panel, and 3 
cm aluminium foil to guarantee thermal insulation, covered on both sides with white plaster. The floor is 
made up of a sanitary slab of 18 cm thick concrete vaults with a 2 cm parquet finish. The chosen roof, 
instead of a floor slab between floors, is a flat walkable 40 cm thick composed of a concrete slab, a layer 
of expanded clay with its corresponding regularization in cement mortar, layers that guarantee to 
waterproof, as well as a finish made of ceramic tile. The rooms consist of a suspended continuous false 
ceiling, made up of a non-ventilated air chamber and 3.5 cm thick laminated plasterboard located at a 
distance of 2.9 meters from the floor. The building, modelled with CYPE Architecture, and its floor 
configuration is shown in figure 4.  

 
Figure 4. Open BIM Architectural Modelling (CYPE Architecture). 

3.2 Results obtained for the facilities of the applied study case. 
Below, we will show the results obtained for the modelling of some of the facilities designed according 
to Table 1, with the results obtained graphically as a summary. 

3.2.1 Facilities for water supply and sanitary hot water (SHW) with solar thermal energy. 
The results of the modelling and calculation according to regulations (CTE DB-HE 4 and HS 4) for the 
complete plumbing facilities of the Hotel, consisted of 76 sinks, 67 showers, 4 bathtubs, 7 toilets, 2 
industrial sinks, 3 industrial dishwashers, and a swimming pool (39.15 m3). The programs used were 
CYPEPLUMBING Water Systems and CYPEPLUMBING Solar Systems. The facility included 95 solar 
collectors, and the solar contribution was 73.75%. See Table 1 and Figure 5. 
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Figure 5. CYPEPLUMBING Solar Systems modelling and results 

3.2.2 Sanitary plumbing system (rainwater and faecal). 
The results obtained for the sanitary and rain collection equipment were developed according to CTE 
HS-5 regulations. A separate sewer system was chosen. The program used was CYPEPLUMBING 
Sanitary Systems. See Table 1 and Figure 6. 

 
Figure 6. CYPEPLUMBING Sanitary Systems modelling 

3.2.3 Fire protection facility. 
According to the specific regulations, two fire sectors were considered: Hotel (Public Residential) with a 
surface of 1860 m2 and Garage (Parking) with a surface of 375 m2. The escape routes involved 2 staircases: 
Back Stairs (Garage-Deck) and Lobby Stairs (Garage-Deck). Six zones of special fire risk existed 
(maintenance rooms mainly). The programs used were CYPEFIRE CTE and CYPEFIRE Hydraulic Systems. 
See Table 1 and Figure 7. 

 
Figure 7. CYPEFIRE CTE and CYPEFIRE Hydraulic Systems modelling 
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3.2.4 Low voltage electrical appliances. Distribution, calculations, and switchgear. 
Our analysis is based on CTE-DB-SUA 4 and UNE-EN 12464-1 regulations. The required light devices 
were calculated using CYPELUX-CTE program, which accounted for 439 regular luminaires and 33 
emergency luminaires. In CYPELEC Electrical Mechanisms we determined the arrangement of power 
outlets and light devices (according to lighting calculation, REBT-ITC-25-4 and REBT-ITC-28, 
regulations for public places) and mechanisms (639), including switches and power outlets. With this 
software, the risk volumes in wet areas around showers and baths according to REBT-ITC-27 were 
delimited and the necessary electrical enclosures were modelled and calculated. We chose to install 
one main electrical enclosure plus a secondary enclosure closer to each use (for example a different 
enclosure for the kitchen, each room floor or the conference room, 15 in total). The distribution of circuits 
and protection tubes in rooms and floors was developed with CYPELEC Distribution. The justification of 
wire-sections and 3D modelling, one-line diagrams and calculations based on regulations were 
developed using CYPELEC REBT. Finally, the definition of protections (magneto-thermal and 
differential) was made in CYPELEC Switchboard, see Table 1 and Figure 8. 

 

 
Figure 8. Modelling diagram and connection between electrical calculation software 

3.2.5 Facilities for ventilation and air conditioning (A/C). 
For the calculations of this facility, we used ASHRAE RSTM Method for thermal and ventilation loads, 
which is sufficient for RITE requirements. The ventilation needs were covered by a centralized air 
treatment unit (ATU). This also fulfilled the air conditioning requirements at corridors and common areas, 
(conference room, kitchen, car park) and a VRV system with independent control (73) was included for 
bedrooms and offices. The programs used for thermal loads analysis was CYPETHERM LOADS. For 
the calculation of ventilation ducts the program used was CYPEHVAC Ductwork ducts and for the A/C 
VRV system we used Open BIM DAIKIN. See table 1 and Figures 9. 

 

2344



 
Figure 9. Modelling diagram and connection between software for a) ventilation and b) A/C 

3.2.6 Security against COVID-19 infection. 
For this purpose, the room capacities were recalculated and reduced, fulfilling social distancing 
requirements. Floor marks and sings were placed all over the building to remind of social distancing, the 
mandatory use of face masks and to recommend a frequent hand hygiene. Hydroalcoholic gel 
dispensers were also positioned in strategic places, such as hall, restaurant, corridors… The program 
used for the analysis of protection measures against COVID-19 infection was Open BIM COVID-19. See 
table 1 and Figures10. 

 
Figure 10. Security against COVID-19 infection. Signalling and capacity limitation. Open BIM COVID-19 

3.2.7 Academic Results. 
Practical exercises and a final project, of which we have put as an example the case study analysed as 
a reference, were evaluated via BIM SERVER EDUCACION platform by the professor of the subject. In 
the light of the results obtained, we can affirm the high degree of satisfaction observed in the follow-up 
of the subject by the students of Industrial Facilities. The student satisfaction surveys and the good 
grades obtained confirm this. From the first class, students formed teams and worked in groups, 
collaboratively online via CYPE OPEN BIM platform, which is especially useful in times of COVID. This 
allowed them to interact with each other and work at the same pace as they would in the development 
of their professional activity as future engineers in any project engineering studio or company. As an 
example, a table of results and grades is attached, with 75% of students scoring Excellent and 25% 
scoring Good. Table 2. 

Table 2. Results Qualifications Subject Industrial Installations. Master Industrial Engineering.  
E.P.S.J. Jaén University. Academic year 2020-2021. 

Qualification Nr. students % 

Excellent 22 73.3 
Good 7 23,3 
Not presented 1 3.3 

4 CONCLUSIONS 
This work presented the Open BIM methodology, applied experimentally, thanks to the free access 
software of CYPE included in the BIM SERVER CENTER EDUCATION store during the current 
academic year 2020/2021 in the Industrial Facilities course of the Master of Industrial Engineering at 
University of Jaén. It is presented to us as a very powerful and extraordinary tool applied to teach 
innovation, with a magnificent use potential in the development of professional work of engineers. 
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Students are able to start from a construction model for civil or industrial use, modelled with CYPE tools 
(CYPE Built, CYPE CAD 3D, or CYPE Architecture) or with other modelling software (Autodesk REVIT) 
because conversion to IFC format allows for BIM communication with the files used for the design of the 
facilities, 3D modelling, calculations verification and compliance in accordance to the regulations or 
applicable standards. Three-dimensional graphic models have also been generated, providing the 
facilities to be physically located, and enabling the detection of possible intersection conflicts among 
them. These aspects are absolutely beneficial for construction purposes and allow the installer to 
execute the appliances with maximum reliability and similarity compared to the virtual model previously 
designed. This is undoubtedly a decisive step in improving projects for construction purposes, avoiding 
mistakes and definitely saving time and money in the execution phase. In addition, through the use of 
specific programs for modelling, design and calculation of each type of facility, we can visualize and 
analyse all aspects of them with great precision and detail. Graphic, budget and schedule-related 
documentation were finally produced, achieving great execution accuracy and rigor. An important 
advantage has also been the possibility to simulate and solve problems before their appearance and 
the complete regulatory justification of all the calculations modelled already in the design phase. In 
addition, the students became familiar with a virtual environment and with the different stages of design 
and execution of projects, simulating real situations and working in multidisciplinary workgroups in 
collaborative environments. They avoided physical presence, virtualizing all the work online in Open 
BIM format, always under the supervision of the BIM Manager or project supervisor (also in virtual 
version). This possibility is key in facing confinement situations such as those recently experienced due 
to the COVID pandemic, and can lead to clear opportunities for the future professional development of 
engineers trained using these methodologies. 
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Abstract 
The purpose of this paper is to explore the employers perspective on marketing curricular internships 
during pandemic times. More specifically, this research addresses the following different dimensions: 
(i) the effect of pandemic outbreaks on internships; (ii) preparation and planning; (iii) internship format; 
(iv) integration, supervision and capacity to host; (v) skills and interns profile; (vi) temporary versus 
permanent changes; and (vii) new perspectives concerning the benefits and costs of (marketing) 
internships. To meet the aforementioned objective, the work was based on a qualitative methodology 
through email interviews with eight companies. As a major sampling criterion, all the selected 
companies have significant involvement and experience with marketing curricular internships, before 
and during COVID-19. Building on empirical evidence, this paper asks and raises some questions 
concerning the quality criteria of internships and provides fresh insights regarding the search for 
balance and equilibrium in times of change and uncertainty. Although we are highlighting the 
employers' perspective, the implications affect all educational triangle´s stakeholders: academic 
institutions/students/employers.  

Keywords: marketing education, marketing practice, pandemics, internships, workplace change. 

1 INTRODUCTION 
There is a vast amount of literature on the role of internships in marketing education (e.g. [1]–[5]) as 
well as on the perspective of employers regarding marketing and business internships (e.g. [4], [6]). 
Simultaneously, the literature on the quality criteria of internships (e.g. [7]–[9]) and on how to build 
successful internships (e.g. [10], [11]) is also vast. 

By definition, an internship is “a short-term period of practical work experience, where students receive 
training and gain invaluable job experience in a specific field or potential career of their interest” ([12, 
p. 34]). Moreover, an internship is supposed to include experiential learning, research, training [11], 
strengthen students’ critical thinking ability, practical experience that improves their employability, 
professional core competencies, communication skills, time management, self-confidence, and proper 
demeanors [13]. Less often, it includes capabilities to develop innovative products or processes and 
even entrepreneurship ideas [11]. In addition, internships have been linked to the development of 
cognitive and affective attributes of students [14]. 

Considering the proven benefits of internships, the growing interest of companies in attracting talent 
and the importance that internships have for higher education, empirical investigation on the different 
dimensions of internships has also been growing. Mensah et al. [13] list at least five dimensions that 
are important to consider when addressing the issue of internships: (i) goals and structure; (ii) 
employability; (iii) satisfaction and motivation; (iv) quality and value and (v) the work-related stress. 
However, as stated by Maertz et al. “different internship stakeholders clearly have different interests 
and concerns in an internship” [10, p. 124] and there is “a need to discover and enumerate how 
internship dimensions and success factors differ across industries or occupations” [10, p. 138]. Given 
the transversal nature of marketing activity, from industry to services, this can bring an even greater 
impact on marketing internships. 

Therefore, it is important to establish some quality criteria that are essential for the success of an 
internship. Existing internship programs are mainly focused on providing undergraduates with skills 
related to the application of the subject matter into professional work [15]. However, this is not enough. 
It is also essential to design internships with different objectives and broader skills to face different 
sorts of challenges. 

Several factors contribute to the quality of an internship, such as: 
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• Interaction and cooperation between industry and university [2], [9]; 

• the content of the work - increases the employability chances and practical knowledge [8]; 
• very good mentorship – from both the organization and the university [8]; 

• learning content - the tasks performed in the organization and the theoretical knowledge should 
be linked [8], [9]; 

• previous and careful design of the internship program – the mentors should work together [2], 
[4], [8], [9]; 

• organisational culture - all company employees must be aware of the importance of integrating 
trainees and their need for support and assistance [8]; 

• appropriate infrastructure - before taking on trainees, the company must have a workplace and 
all the necessary items to develop the designated activities [9], [16]; 

• evaluation - a transparent and relevant evaluation procedure [16]; 
• bureaucracy - diminished and optimized [16]; 

• shared objectives - common and shared objectives across all the stakeholder groups [1], [16], 
[17]; 

• feedback - continuous feedback, from the very beginning, between all the parts [1], [4], [9], [16]. 

Complying with the defined quality assumptions, the internships bring clear benefits to all those 
involved, namely for interns (i.e., “job-related benefits, career-related benefits, and networking/job 
market benefits” [10, p. 126]), and for higher education institutions (i.e., on “filling an important modern 
need for experiential and vocational learning” [10, p. 129], to seek links with the industries [1], and by 
bridging the gaps between marketing education and the marketing profession [18]). For employers, the 
benefits are mainly because “hiring an intern for a full-time position after the assignment can lead to 
savings in the areas of recruitment and selection” [10, p. 130], among others. However, as detailed by 
Maertz et al [10], there are also many costs to take into account, often not properly anticipated. One 
such cost, which is not much explored in the literature, is when different stakeholders have to face an 
internship at times when economic, social, or other crises are experienced, like the one we currently 
face related to the COVID-19. This represents a new challenge to a multistakeholder system. In fact, 
all internships involve costs and benefits for those involved, namely trainees, higher education 
institutions, and employers. At the same time, the goal is that “stakeholders maximize the actual 
benefits obtained from internships while minimizing the costs and avoiding common pitfalls” [10, p. 
123]. To frame and explore this balance, the increasing and contemporary academic debate on 
workplace and organizational change practices in times of COVID-19 can offer valuable insights(e.g. 
[19]–[21]). 

It is evident that COVID-19 is changing the ways people work in fundamental ways [22] inducing a 
rapid and radical transformation, which requires a constant reinvention on the way we work [19], [20]. 
Building on prior research on work and organizational psychology, Kniffin et al [22] presents a broad 
and integrative review for helping to interpret the implications of COVID-19 for employees, teams, and 
work organizations. Their review highlights emergent changes for workers and work practices, and, 
additionally, they examine the potential disparate effects of demographic characteristics, individual 
differences, and organizational norms. 

As documented in the literature, critical shifts were already well underway before COVID-19 [23] and it 
seems consensual that there are parallels between COVID-19 and other previous major crisis [22]. 
However, there are also specific, special and unique challenges because we are facing a global health 
threat, which requires different strategies to find smarter and safer ways of working [20], [22]. A special 
concern goes to employees well-being [21] and responsible, ethical and targeted responses to the 
needs of the most vulnerable. As emphasized by Kniffin et al [22], based on age, race and ethnicity, 
gender, or personality, the impacts of the pandemic are not the same for all workers; furthermore, the 
impacts are not the same for workers living alone and workers living with family members; 
simultaneously, work from home is different from must work from home [22]. 

COVID-19 accelerated the changing dynamic in the workplace and job market. Remote and virtual 
work practices will spread and, as explained by Jonhson [23], the gig economy positions are more 
fluid, rely on fewer full-time employees and are more project-based teams comprised of contractors 
and freelancers. Tarki et al [24] discuss the disequilibrium and structural change of the COVID-19 job 
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market and provide empirical evidence to demonstrate how this crisis affects industries and firms in 
different ways and levels. Building on data, they anticipate that changes in unemployment rates will 
vary vastly by industry, geography, educational level, specific skills and several other factors. 

2 METHODOLOGY 
This research has an exploratory purpose and adopts a qualitative approach. In a context of limited 
literature and knowledge on internships in time of pandemics, it intends to clarify the nature of the 
problem, find out what is happening, ask questions, and seek fresh insights [25]. The qualitative 
approach suits this purpose very well as it studies things in their natural settings to make sense and 
interpret the phenomena in terms of the meanings people bring to them [26]. This research used a 
purposeful sampling and involved the selection of information-rich cases for study in depth towards 
understanding and insights, rather than empirical generalizations [27]. The sample included eight 
companies with a significant involvement and experience with marketing curricular internships, before 
and during COVID-19. The sampling details are presented in Table 1. 

Table 1. Sample Characterization 

Interviewed 
company Sector of activity Nº  

Employees 
Marketing 

Department 
Nº internships 
before Covid19 

Nº internships 
during Covid19 

1 Insurance 6 Yes 2 2 
2 Consulting 2 Yes 2 1 
3 Training & Consulting 4 No 4 1 
4 Software 4 Yes 4 2 
5 Design and Innovation hub <20 No 2 2 
6 Technology development 18 Yes 2 1 
7 Automotive industry - sales 

and customer service 
52 Yes 10 4 

8 Business Incubator 4 Yes 6 2 

Building on the potential, practical utility and suitability of email interviews in qualitative research (e.g. 
[28], [29]), this was the chosen method. A major advantage of the email interview is their potential 
scheduling convenience and practicality [29], a sense of more control over the level of participation 
and more time for participants to reflect on their answers [29]. The interviewees responded to a set of 
initial questions related to their experiences and, subsequently, when necessary, a set of additional 
probing questions was also sent to them to elicit further details, clarification and reflection [28]. This 
strategy also helped to overcome some of the disadvantages of an email interview, namely, the 
potential for short, concise answers and the difficulty to capture tone, mood and emotions [29]. 

In what concerns data analysis, a significant emphasis was placed on verbatim quotations from 
informants. A qualitative content analysis was used, through a logic of data reduction, sense-making 
and an integrated view of speech/texts (and their specific contexts) to examine meanings, themes and 
patterns [27]. More specifically, a combination of deductive and inductive reasoning was used [27], 
[30], which means that some data categories were derived from theory whereas others emerged from 
data, without a predetermined framework. 

3 DATA ANALYSIS 
The main objective of the qualitative study was to provide a deeper understanding of marketing 
internships in time of pandemics from the employers/host companies perspective. The main identified 
themes are the planning process, intern’s integration, internship format, supervision process, skills and 
profile, temporary vs permanent changes and benefit and costs of internships. 

Concerning the Planning Process, most of the respondents recognized the need for more detailed 
and careful planning than before. At the same time, some of them recognized that flexibility and 
improvisation were also needed as the internship progressed. The following interviewees’ quotes 
illustrate these ideas: 
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“Preparation and planning required, in the first instance, special care in choosing the 
theme, defining the scope, and determining the objectives (…). It required a more 
rigorous work methodology” [Interviewee #3]. 

“Although it is always our intention to try to plan everything in advance, we feel that 
nowadays, this is much more difficult, and we have often to act a lot on the spot and 
sometimes using improvisation” [Interviewee #7]. 

“The main focus was on improving communication techniques and monitoring the work 
since it was no longer done in person” [Interviewee #8]. 

“Being at distance, forced a more detailed planning” [Interviewee #2]. 

Related to the Intern’s Integration, all interviewees refer to longer, more complex and difficult 
integration processes, and the constraints of the online environment to replicate the dynamics of face-
to-face and team interaction. The following quotes are illustrative: 

“The first major disadvantage that I identify is the enormous difficulty of integration. Living 
the day-to-day life of the organization, interacting with the team and with the dynamics of 
the business is an impossible reality to replicate online” [Interviewee #3]. 

“Everything was digital, so the process of integration was longer!” [Interviewee #2]. 

“It was very affected; it was reduced to a minimum” [Interviewee #4]. 

Overall, in what refers to Internship Format, the interviewees suggest that the internship took more of 
a project-based internship format and refer to the need to define a more specific work plan. At the 
same time, some interviewees raise an important issue concerning the depth and strategic dimension 
of the tasks to be developed and their importance for the company. To illustrate these ideas the 
following quotes are presented: 

“The internship in this time of pandemic allowed the student, in our institution, to do more 
specialized, more academic and more interesting work for us” [Interviewee #1]. 

“With this distance requirement, it does not seem feasible to do a generic internship, at 
least in our business area. It is not possible to ask the student certain tasks, even if 
simple, without having the minimum knowledge of customers, projects, in short, the 
business (…) the format should be closer to a project” [Interviewee #3]. 

“The activity plan became more generic from the point of view of exploration, but more 
focused in scope. This means that the student is doing something less essential for the 
company and in a more isolated way.” [Interviewee #4]. 

“More oriented for specific tasks rather on thinking! “ [Interviewee #2] 

“The initial idea was to integrate the intern into the Marketing Department as a whole (…) 
however, it quickly evolved towards specific tasks and projects, and, unfortunately, this 
had an impact on the intern's motivation.” [Interviewee #6] 

“The internship was made up of small tasks” [Interviewee #8] 

Regarding the student Supervision Process, although the majority has tried to implement a more 
systematic and regular monitoring and communication model, they recognize that this is a difficult, 
complex and, sometimes, non-effective process. Some quotes are presented to better illustrate these 
ideas: 

“In this format, monitoring requires methodology and rigor (…) In the planning phase we 
define the method and frequency of contact, but we are managing the unknown (…) and 
follow-up is very difficult” [Interviewee #3]. 

“It becomes more difficult to communicate and manage. In a face-to-face scenario, there 
is constant communication. In teleworking, the intern does not have yet the maturity or 
the necessary experience to be truly autonomous” [Interviewee #4]. 

“More anticipation in the way of monitoring, rather than let´s see how it is going; the intern 
must know things in advance” [Interviewee #2]. 

“There was an attempt to implement a regular reporting mechanism but that was not very 
successful” [Interviewee #6]. 
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Concerning the Skills and Interns Profile, all the respondents stress the importance of soft and hard 
skills, although they are not sure of the combination and weight of each one. In any case, it seems 
clear that in a remote working model and in a project-based internship the hard skills become more 
important (and the output of the student's work is more exposed). This evidence raises relevant 
questions regarding the relationship between process and outcome. The following interviewees’ 
quotes illustrate these ideas: 

“Hard skills have a more significant weight, which, in my understanding, results from less 
interaction between people (…) I believe that technical skills stand out, making it more 
difficult to assess social skills. In this model, there is a more pronounced cleavage” 
[Interviewee #1].  

“Covid affected the balance of hard and soft skills for everyone, including the intern. 
Today, soft skills are even more relevant. Skills such as personal organization; self-
discipline; self-motivation; a sense of responsibility; proactivity; teamwork are some of the 
ones that I identify as the most critical” [Interviewee #3]. 

“With a focus on the project-type internship, hard skills are more important, but with the 
need for autonomy, there is also a change in the priority of soft skills” [Interviewee #4]. 

“The intern´s attitude, autonomy, proactivity became more important” [Interviewee #2].  

“Yes, it affected the balance between hard and soft skills. Initially, the concern was more 
about the trainee's soft skills but later, the hard skills became more important. The profile 
of the future intern changed to an intern more comfortable with digital tools and with more 
autonomy” [Interviewee #6]. 

“The profile remains the same. What changed was the way we followed his work” 
[Interviewee #8]. 

Regarding Temporary vs Permanent Changes, overall, the interviewees refer that there are changes 
that will be maintained, recognizing that some of them improve the quality and productivity of the work. 
However, and especially in some sectors of activity, the importance of interpersonal/ face-to-face 
relationships will never cease to exist. The issue of the psychological well-being of workers is also 
raised by some of the interviewees. The following quotes are illustrative: 

“The pandemic brought new ways of working, more assertive, more effective, more 
organized communication and which, in my opinion, we must maintain” [Interviewee #1] 

“We are learning, and nothing will be the same as before. I believe that when we go back 
to “normal” if we go back, there are methodologies that will stay and others that we will 
abandon” [Interviewee #3] 

“In everything possible, we should try to keep the good things we had before the 
pandemic. It doesn't make sense to change just for the sake of changing. Talent must 
remain talent and relationships continue to be essential. I am extremely concerned that 
telework will cause serious problems for people in the future at a psychological level, 
isolation, depression, etc” [Interviewee #7] 

“I consider that changes will mostly be adopted permanently as they aim to ensure the 
quality of the work produced as well as the productivity among the team” [Interviewee #8] 

Evidence suggests that internships do not lose value or relevance in a pandemic context. 
Nevertheless, the host entities are taking a more pragmatic approach with regards to the ratio between 
Benefits and Costs of Internships. The following quotes reinforce these ideas: 

“The pandemic requires focus and savings, there is less room for distractions and so 
internships will be hampered” [Interviewee #4] 

“Pandemic did not change my perception of the advantages and disadvantages of 
internships. It eventually changed the profile of the interns to be accepted in the future” 
[Interviewee #6]. 

“With the focus on remote work, the whole team was more overloaded with work and as 
such, time became an (even more) scarce asset. This, combined with family life, which 
sometimes was not compatible with professional life, raised the question of the need for 
internships if they were indeed relevant and necessary” [Interviewee #8] 
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“We remain available to receive interns, whether in virtual or in-person format, with a 
preference for the in-person internship, mainly in the Marketing area, where the day-to-
day experience is so important” [Interviewee #5] 

4 DISCUSSION AND CONCLUSIONS 
As already mentioned, the purpose of this research is to explore and clarify the nature of the problem, 
ask questions, and find out what is happening. Through interpretation and sense-making, it is possible 
to extract some fresh insights about key themes, namely, the planning process, intern’s integration, 
internship format, supervision process, skills and profile, temporary vs permanent changes and benefit 
and costs of internships. It seems clear that, depending on the business sector, the remote internship 
format runs better or worse. However, it would also be reasonable to assume that it is yet too soon for 
companies to make an objective assessment of internships during and before COVID-19. More time is 
needed! 

Results also suggest that there are different levels of optimism among the interviewees. Some are 
more focused on the difficulties and obstacles while others express a more positive perspective, with a 
focus on the advantages and opportunities. 

Furthermore, when we dig the surface, it becomes clear that companies are searching for balance. 
They themselves are going through a sense-making process, trying to deal with new tensions and 
manage new equilibriums such as planning versus improvisation, project-based versus generic 
internships, strategic versus operational activities, hard versus soft skills, temporary versus permanent 
changes, benefits versus costs, proximity versus distance and process versus outcomes. All these 
balances are deeply related, affecting one another. A project-based internship format stresses the 
intern´s hard skills but, on the other hand, the absence of interaction (in the case of remote internship) 
hinders the vision of the whole and the opportunity to understand corporate culture and the firm´s 
modus operandi. Without this immersion in the daily life of the organizations, it is difficult for the intern 
to contribute and participate in strategic thinking. At the same time, there will be a stronger focus on 
results and outcomes, rather than the process, which will further expose the intern, for the better and 
the worse. As clearly put by one of our interviewees “The intern becomes more of a consultant who 
slowly introduces himself into the environment of the organization. In my opinion, it is harmful to the 
student, if he has the ambition to remain in the company and, simultaneously, richer if he wants to 
show the work developed to a potential employer” [Interviewee #1] 

This work does not attempt to make generalizations or draw definitive conclusions, but based on the 
empirical evidence, it is our objective to ask and raise questions for further research: 

• Is there a risk of the trainee taking on the role of a (non-experienced) consultant, rather than a 
team member who contributes to the daily dynamics of the company? 

• Considering the critical importance of process in internships, how can this be reconciled with a 
more pragmatic vision focused on results and outcomes? 

• How do (remote) project-based internships affect the potential employability of interns, from the 
host entity perspective? 

• To what extent do these changes also make it difficult for companies to know and capture the 
true skills and the whole profile of the interns? 

This paper contributes to a better understanding of the process of curricular internships during the 
pandemic, with implications for the different stakeholders: companies, students, and higher education 
institutions. In the context of remote internships, the matching process between the student and the 
company must be refined. The required profile itself, which is previously identified by companies, will 
have to be even more detailed and objective, reinforcing the importance of this process, as widely 
referenced in the literature [2], [4], [8], [9], namely with regards to the balance and weight of hard and 
soft skills. 

The conclusions of this study also raise questions about the quality criteria of internships and the need 
to review them, mainly in what concerns the planning and design, the role of supervisors and how 
students are involved in the culture and daily life of the organization. As a final reflection, the authors 
question whether, in a context of increasing dematerialization of work processes, internships will have 
to be truly redesigned, without compromising the essence of what is today, the definition of a quality 
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internship. Companies and higher education institutions must continue to work together, sharing 
experiences and rethinking the future of internships. 
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COMPARISON OF PERSONALITY VARIABLES AND SOCIAL SKILLS 
IN STUDENTS OF SOCIAL AND EXACT SCIENCES 
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Abstract 
Representatives of the psychology of science, among other things, look for an answer to the question 
whether there are certain personality differences between representatives of different fields of science, 
for example between scientists and artists. According to Feist [6], it may be assumed that naturalists 
are more introverted and realistic (focused on things) than biologists; and those are less sociable and 
extroverted than representatives of social sciences who should have the most developed social 
intelligence. Following these assumptions, we wanted to find out whether there were differences in social 
intelligence and selected personality variables among students of social and exact sciences. The sample 
consisted of 120 students aged 20-26 years. We used the Mini IPIP (Donnellan, Oswald, Baird, Lucas, 
[2]) and the SSI (Riggio, [12]). We found out that the students of social sciences had significantly higher 
scores in Extroversion, Emotional Sensitivity, emotional skills, and the overall level of social skills, which 
is an indicator of overall social intelligence, than the students of exact sciences. The students of exact 
sciences were more open to experience and were more controlled in social situations than the students 
of social sciences. In emotional intelligence and the total scores of social skills, the women had 
significantly higher scores than the men. 

Keywords: Personality variables, social skills, social sciences, exact sciences. 

1 INTRODUCTION 
The idea of classifying scientific disciplines according to different criteria has a tradition especially in 
sociology of science. The arrangement of sciences according to different criteria is similar. One side of 
the continuum represents social or applied, also referred to as “soft” sciences, and the other side 
represents exact and theoretical, “hard” disciplines [10]. Representatives of the psychology of science, 
for example, Feist and Simonton [5], [6] ponder and seek answers as to whether there are certain 
differences between representatives of different scientific disciplines and individuals who do not deal 
with science, for example, in personality traits. They are also interested in whether there are differences 
between scientists and scientifically oriented university students of “soft” and “hard” sciences, for 
example, between artists and scientists. In the representatives of social sciences, whose conceptual 
apparatus consists mainly of vague, more difficult to define concepts, there could be, for example, more 
traits related to the ability to tolerate diversity, including Openness to Experience [15]. Feist [5] assumes 
that natural scientists are more introverted and realistic than biologists; and those are less sociable and 
extroverted than the representatives of social sciences. According to the aforementioned author, the 
representatives of social sciences are characteristic of the most developed implicit social intelligence. 
Following the assumptions, we wanted to find out whether there were differences in social intelligence 
and selected personality traits among students of social and exact sciences. We assumed higher 
average scores among students of social sciences compared to students of exact sciences on the 
Openness to Experience and Extroversion scales in the personality questionnaire, as well as higher 
scores in the Social Skills Inventory. We also wanted to find out whether there were differences between 
students of exact and social sciences, namely between students of informatics and psychology, in 
individual social skills and gender differences that are measured by the Social Skills Inventory.  

2 METHODOLOGY 

2.1 Sample 
The study consisted of 120 university students. The representatives of social sciences consisted of 60 
psychology students from Constantine the Philosopher University in Nitra, including 10 men and 50 
women. Exact sciences were represented by 60 informatics students from the University of Žilina, 
including 32 women and 28 men. The average age was 22.7 years. 
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2.2 Research methods 
We used the personality questionnaire – Mini IPIP (International Personality Item Pool) by Donnellan, 
Oswald, Baird, and Lucas [2]. Goldberg’s five-factor personality model – the Big Five – was the basis 
for the development of the 20-item five-factor Mini IPIP questionnaire. The questionnaire measures five 
personality dimensions: Neuroticism, Extroversion, Openness to Experience, Agreeableness, and 
Conscientiousness. In the questionnaire, each scale is represented by four items [4]. 

We also used the Social Skills Inventory (SSI) by Riggio [12]. The 90-item self-report measure consists 
of six scales that measure social skills on two levels: emotional (non-verbal) and social (verbal). 
Sensitivity, expressivity, and control are evaluated at each level. The combination of the above stated 
levels makes six scales: Social Expressivity, Social Sensitivity, Social Control, Emotional Expressivity, 
Emotional Sensitivity, and Emotional Control. The total score at the level of emotional capabilities 
expresses the subjective assessment of non-verbal, emotional skills and may be considered as an 
indicator of emotional intelligence. The sum score of all the six scales may be considered as an indicator 
of social intelligence. 

We used the IBM SPSS Statistic 25.0 statistics programme for statistical data analysis. Based on the 
finding of the normality of the data distribution, we used the parametric Student’s t-test for two 
independent samples, and the non-parametric Mann-Whitney U-test. 

3 RESULTS 
In the personality questionnaire (Table.1), we found out significant differences between the students of 
social and exact sciences in all the scales except Neuroticism, where no significant difference was 
detected. The psychology students had a significantly lower average score in Openness to Experience 
than the informatics students, which does not correspond with our assumption. Statistically significant 
differences were also observed in Extroversion, Conscientiousness, and Agreeableness in favour of the 
psychology students. In the self-report Social Skills Inventory (Table 2), the psychology students 
displayed significantly higher scores in Social Expressivity, Emotional Sensitivity, and Emotional 
Control, in the sum scale of emotional skills and the total scores of the Social Skills Inventory The 
informatics students had statistically significantly higher scores in Social Sensitivity, Social Control, and 
Emotional Expressivity. In the Social Skills Inventory, the women had higher scores than the men in all 
three scales of emotional, non-verbal skills, in Social Expressivity and the overall social skills scores, 
which is an indicator of social intelligence. The men had higher scores than the women in Social 
Sensitivity and Social Control (Table 3). 

Table 1. Comparison of personality traits in students of social sciences and exact sciences. 

Discipline N Mean  
Rank 

Sum of  
Ranks 

Mann- 
Whitney U p 

Openness 
Social sciences 60 31.85 1911.50 *** 

81.500 
0.000 

Exact sciences 60 89.14 5348.5 

Neuroticism 
Social sciences 60 62.48  3748.50  

1681.500 0.528  
Exact sciences 60  58.53  3511.50 

Extroversion 
Social sciences 60  89.90 5394.00  *** 

36.000 
0.000  

Exact sciences 60  31.10  1866.00 

Conscientiousness 
Social sciences 60  69.68 4180.50  ** 

1249.500  
0.004  

Exact sciences 60  51.33  3079.50 

Agreeableness 
Social sciences 60 67.43  4046.00  * 

1384.000 
0.025  

Exact sciences 60  53.57  3214.00 
Note: *p < 0.05, **p < 0.01, ***p < 0.001 
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Table 2. Comparison of emotional and social skills in students of social sciences and exact sciences. 

Discipline N Mean  
Rank 

Sum of 
Ranks 

Mann-
Whitney U p 

Emotional Expressivity 
Social sciences 60  38.23 2293.50  *** 

463.500  
0.000  

Exact sciences 60  82.78  4966.50 

Emotional Sensitivity 
Social sciences 60 90.50  5430.00  *** 

0.000  
0.000  

Exact sciences 60  30.50  1830.00 

Emotional Control 
Social sciences 60 74.30  4458.00  *** 

972.000  
0.000  

Exact sciences 60  46.70  2802.00 

Emotional Skills 
Social sciences 60 90.47  5428.00  *** 

2.000  
0.000  

Exact sciences 60  30.53  1832.00 

Social Expressivity 
Social sciences 60 90.50  5430.00  *** 

0.000  
0.000  

Exact sciences 60  30.50  1830.00 

Social Sensitivity 
Social sciences 60 30.58  1834.50  *** 

4.500  
0.000  

Exact sciences 60  90.43  5425.50 

Social Control 
Social sciences 60  30.57 1834.00  *** 

4.000  
0.000  

Exact sciences 60  90.43  5426.00 

Social Skills Inventory: 
Total Score 

Social sciences 60  90.47 5428.00  *** 
2.000  

0.000  
Exact sciences 60  30.53  1832.00 

Table 3. Comparison of emotional and social skills in women and men. 

Gender N Mean  
Rank 

Sum of 
Ranks 

Mann-
Whitney U  p 

Emotional Expressivity 
Women  82 67,71 5552,00 ** 

967,000 
0,001 

Men 38 44,95 1708,00 

Emotional Sensitivity 
Women 82 67,34 5522,00 ** 

997,000 
0,002 

Men 38 45,74 178,00 

Emotional Control 
Women 82 65,02 5332,00 * 

1187,000 
0,036 

Men 38 50,74 1928,00 

Emotional Skills 
Women 82 67,88 5566,50 ** 

952,500 
0,001 

Men 38 44,57 1693,50 

Social Expressivity 
Women 82 65,94 5407,00 ** 

1112,000 
0,012 

Men 38 48,76 1853,00 

Social Sensitivity 
Women 82 52,46 4302,00 *** 

899,000 
0,000 

Men 38 77,84 2958,00 

Social Control 
Women 82 52,77 4327,50 *** 

924,500 
0,000 

Men 38 77,17 2932,50 

Social Skills Inventory:  
Total Score 

Women 82 67,42 5528,50 ** 
990,500 

0,001 
Men 38 45,57 1731,50 

4 DISCUSSION 
We found out that the informatics students displayed significantly higher scores than the psychology 
students in Openness to Experience, which does not correspond with our assumption and findings of 
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Plháková and Reiterová [10], who state higher Openness to Experience among psychology students 
than in mathematics and informatics students, and relate it to a more vivid imagination, preference for 
diversity and trying new ways of behaviour. In our sample, unconventionality, and preferring a change 
over the well-known and proven were close rather to the informatics students. According to Simonton 
[14], psychology may be viewed as both exact and social science, and therefore its representatives do 
not form a homogeneous group. Experimental psychologists resemble naturalists and mathematicians 
more; and psychotherapists have some traits more similar to those in artists. That assumption should 
be verified in psychologists [14]. Our assumption that students of social sciences are more extroverted 
than students of exact sciences has been confirmed. The same results were found out by Feist [5] who 
states that individuals with high levels of Extroversion are particularly suitable for humanities, which 
require a high level of social interaction with other people. Extroversion is associated with emotional 
stability and easier management of situations caused by workload [1]. Individuals with higher levels of 
Extroversion are communicative, cooperate well with each other, and prefer social life during their 
studies. Collegiality among extroverts can lead to greater participation of students in education [9]. We 
also found out that the psychology and informatics students did not differ significantly on the Neuroticism 
scale. Although the psychology students had higher scores than the informatics students on the 
Neuroticism scale, which is an indicator of emotional stability or lability, the difference was not 
statistically significant. In the psychology students, the tendency to slightly negative emotional 
experiencing may relate to working on self which is part of the curriculum for future psychologists in the 
form of multiple experientially oriented group programmes and may be perceived as a sign of the 
process of personality development [11]. In the overall SSI scale, which is, according to Riggio and 
Carney 2007, a measure of social intelligence, the psychology students displayed significantly higher 
scores than the informatics students, which is consistent with our assumption. The psychology students 
displayed significantly higher scores than the informatics students on the Emotional Sensitivity, 
Emotional Control, and Social Expressivity scales, as well as on the sum scale of the three emotional 
skills, which is an indicator of emotional intelligence or its subjective assessment. Social Expressivity is 
characterised by the skill of verbal expression, the ability to attract and retain the attention of others, and 
to initiate conversations. It relates to verbal fluency and leading a conversation, and in psychology 
students it also relates to the ability to regulate non-verbal communication and the ability to receive and 
interpret manifestations of non-verbal communication from others. For psychology students, emotional 
skills are key competences that allow them to identify and understand their own feelings, identify and 
understand other people’s feelings, and be able to express and experience emotions. The informatics 
students displayed statistically significantly higher scores on the Social Sensitivity, Social Control, and 
Emotional Expressivity scales than the psychology students. Social Sensitivity is the ability to interpret 
verbal communication, sensitivity to social rules and norms, and the appropriateness of social behaviour 
in oneself and others. The informatics students in our study were also characterised by lower scores in 
Social Expressivity that is typical of reticence in social contacts, reserve and may cause disinterest in 
other people, which may result in fewer friendships and worse interpersonal relationships. High Social 
Sensitivity scores combined with low Social Expressivity or Control scores may indicate individuals 
whose interest in engaging in social interactions is inhibited [12]. The informatics students in our study 
were characterised by higher Social Sensitivity scores and lower Social Expressivity scores. We may 
suggest that informatics students are more reserved in social contacts than psychology students, which 
also relates to the lower scores on the Extroversion scale in the personality questionnaire.  

In terms of gender differences, in the Social Skills Inventory, the female students displayed higher scores 
than the male students in the overall level of emotional, non-verbal skills, which is an indicator of 
emotional intelligence, in Social Expressivity and in the total scores on the Social Skills Inventory, which 
should be an indicator of social intelligence. The men displayed higher scores than the women on two 
scales, Social Sensitivity and Control, which corresponds with the results of comparing social skills 
between the psychology and the informatics students. The men in our study, who were represented in 
greater numbers by the informatics students than the psychology students, are characterised by a lower 
interest in engaging in social interactions, reserve, and control, as well as the ability to understand social 
situations. The existence of gender differences in social skills in favour of women is stated in several 
research studies, for example: [10], [7] and [13]. Plháková and Reiterová [10] explain female Emotional 
Sensitivity and Expressivity from the perspective of essentialist evolutionary theories, emphasizing the 
importance of female empathy in care for the young and also in terms of socio-psychological theories 
that accentuate cultural expectations and socialization practices in shaping social differences between 
the genders. Due to the lacking representativeness of the compared samples in terms of the size, the 
number of men and women, and the year of studies, we consider it important to verify the study results 
in a larger sample of university students. 
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5 CONCLUSIONS 
The study results show the differences between students of social and exact sciences, namely 
psychology students and informatics students. The informatics students in our study were more open to 
experience. The psychology students were more extroverted, conscientious, and agreeable than the 
informatics students. In the total scores of the Social Skills Inventory, which is an indicator of subjective 
assessment of social intelligence, the future psychologists displayed higher scores in overall emotional 
skills and Emotional Sensitivity than the future informatics who were more emotionally expressive but 
more verbally controlled. In our sample, Social Sensitivity and Social Control characterised the men 
more than the women. The women displayed significantly higher scores than the men in the overall level 
of emotional, non-verbal skills, which is an indicator of emotional intelligence, in Social Expressivity, and 
the total scores in the Social Skills Inventory, which is an indicator of social intelligence. 
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Abstract 
The use of instructional videos in flipped teaching methodology has been extended to experimental 
subjects since these videos can provide information about sample preparation as well as basic 
operations in the laboratory. These instructional videos are usually recorded by teachers; however, 
students not only serve as an audience for this multimedia content: they can also be able of producing 
them. In this sense, the creation of own self-recorded videos can enhance students’ learning process 
since they could be used as attractive supplementary materials to the traditional instructional videos, 
improving self-learning and teaching process. Moreover, when this type of activity is proposed to first-
year undergraduate students, it could also serve as a tool for auto-diagnosis and self-evaluation of their 
own laboratory skills, since these videos could allow them to evaluate their own experimental work from 
a real and critical position. In this study, students from first-year of Chemistry Degree at the University 
of Valencia (Spain) were selected to record different experiments from laboratory sessions of the 
“Chemistry Laboratory I” subject. For this purpose, students were organized in pairs, and three different 
laboratory experiments were recorded from two different perspectives: traditional or third person-view 
(TPV) or first person or point-of-view (POV). Once recorded, students edited the video, and share it with 
the teacher and the rest of students of the lab group. After that, they were asked to evaluate their own 
video and also the videos recorded by the other students in order to identify execution errors committed 
during the performance of the experiment. Finally, a postlab satisfaction survey, which addressed 
general aspects of this learning activity, was passed to the students to evaluate the effectiveness of the 
video regarding lab preparation and how satisfied they are about the use of this type of video as an 
auto-diagnosis tool. The results showed that most of the students were satisfied with the proposed 
activity, since they found it as a positive learning experience that help them to develop a critical thinking.  

Keywords: Student-generated videos, self-learning, auto-diagnosis, self-evaluation, postlab satisfaction 
survey. 

1 INTRODUCTION 
Student-generated videos are rapidly growing in popularity for content provision in chemistry education 
due to the widespread use of technology [1]. This type of videos has been used to show instrumentation 
and techniques relevants in the laboratory, as well as to incorporate practical explanations or to facilitate 
the comprehension of chemical concepts by using physical models or animations, among others [2]. 
Regarding the reported use of videos for chemistry-related lab instruction in the literature, most of them 
are focused on the development of prelab content, which is unquestionably useful for student 
preparation; however, these tools do not provide vision of content from a student point of view. In this 
sense, the student’s involvement in the preparation of the necessary material prior to the experimental 
practice can help them to develop their critical thinking, decision-making, search for information, thus 
improving a cognitive and constructive reasoning. In this sense, the preparation of student-generated 
videos could be an interesting tool that represents an authentic learning experience, with an 
enhancement of motivation and engagement, and an improvement of communication and collaborative 
learning skills [3]. The preparation of self-recorded videos can be executed in several ways. One way 
consists in simulating the process, in which everything is prepared for fitting perfectly in the video editing. 
In the case of the live-deferred instructional lab videos, all the procedures are recorded and after editing, 
only the most relevant parts are shown in the final video. In both cases, the recording position should 
allow to see all the details to avoid problems when are watching the video. Commonly, videos are 
recorded in third-person view (TPV), looking for the best angle to maximize the details of the procedure, 
but this process could be in detriment of performance of the experiment, since the student could be pay 
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more attention in the recording than in the experimental part. Consequently, several authors have 
described that the use of the point-of-view (POV) or first-person view can improve cognitive abilities and 
learning skills [4]. In general, in the POV videos recorded with smartphones, the chest instead from 
forehead position is preferred due to availability of these devices.  

Taking all these considerations into account, the effectiveness of a student-generated instructional video 
as an auto-diagnosis tool in the “Chemistry Laboratory I” imparted in the 1st year of the Chemistry 
Degree at the University of Valencia (Spain) is examined in this work. For this purpose, students created 
self-recorded videos from two different points of views (TPV and POV). Then, they were asked to 
evaluate their own video as well as the videos recorded by the other students in order to identify 
execution mistakes at the experiment. Lastly, a postlab satisfaction survey was passed to the students 
to evaluate the effectiveness of the video regarding lab preparation and the degree of satisfaction about 
the use of this type of video as an auto-diagnosis tool. 

2 OBJECTIVES 
The objective of this work was to describe the development and implementation of structured student-
generated videos as auto-diagnosis and self-evaluation tools in “Chemistry Laboratory I” imparted in the 
1st year of the Chemistry Degree at the University of Valencia. Once recorded, students carried out two 
evaluation forms (self-evaluation and collaborative) to identify execution errors in basic laboratory 
operations. Finally, the effectiveness of these self-recorded videos as auto-diagnosis tools was tested 
with a postlab satisfaction survey using Socrative, which allows obtaining a student feed-back. 

3 METHODOLOGY  

3.1 Subject  
“Chemistry Laboratory I” is a subject imparted in the 1st year of Chemistry Degree at University of 
Valencia (Spain), which is distributed in groups of up to 12 students. This subject includes 3 seminars 
distributed throughout the semester and 10 practical sessions of 4 h, related to basic operations in the 
laboratory as well as the practice preparation, data recording, analysis and presentation of results of the 
experimental work.  

A total of 24 students were grouped during the first seminar into pairs and instructed about the recording 
and edition of the experimental videos. For this purpose, three practices associated with acid-base 
titration and measurement of absorbance of solutions were chosen for this work. These records (one 
video per lab pair) are programed in order to record the same experimental practice both in TPV and 
POV format. 

3.2 Laboratory recording and video editing 
In order to create the instructional videos, they should put together multimedia presentations including 
film, voiceover, and PowerPoint slides with information related to chemicals or other relevant 
explanations. For this purpose, students were recommended to use OpenShot video editing software, 
since it is freeware (GNU GPL license), easy-to-use and multiplatform (Windows, Linux, OS X, chrome 
OS or even in android and iOS). Moreover, students are advised on watching an instructional video of 
OpenShot manipulation (in Spanish) for non-common users (https://youtu.be/TuB76LYcJy4), although 
it was also allowed the use of other editors. Video recording was accomplished during the laboratory 
sessions using student’s smartphones from the above mentioned two different perspectives: TPV or 
POV, using a chest harness for this last one. 

3.3 Evaluation surveys 
A first survey was used to evaluate the audio-visual quality of the own self-generated videos and their 
effectiveness as auto-diagnosis tool (including both self-evaluation as well as the collaborative 
evaluation of rest of videos made from other students) (Table 1). Then, a second satisfactory survey 
(Table 2) was used to evaluate how satisfied they are about the instructional video recording activity.  
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Table 1. Audio-visual evaluation survey. 

 

Table 2. Satisfaction survey 

 

4 RESULTS 

4.1 Instructional laboratory video recording 
In the case of TPV approach, one of the students uses his/her smartphone to record the experimental 
process, whereas the other one is performing the experiment (Figure 1, parts A, B and C). In the case 
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of POV prelab videos, students were provided with a chest harness to put the smartphone in order to 
record the experimental procedure (Figure 1, parts D, E and F). The generated instructional videos are 
about 4-6 min long. In general, the video opens with a brief description of the experiment as well as the 
analytical technique and continues on to demonstrate step by step the performance of the experiment. 
Finally, students had to post the edited video to YouTube to be available for the other group students to 
be evaluated. 

 
Figure 1. TPV (A, B and C) and POV (D, E and F) shot captures of the self-recorded instructional videos. 

4.2 Evaluation of the videos 
Students were asked to precisely read the experimental procedure of the experience, and to watch the 
video in order to fill a survey including the questions of Table 1. They should indicate the recording mode 
as well as if it is as a self-evaluation or a collaborative evaluation (Q2 and Q3, respectively). The answers 
were divided in five levels to cover all the answer possibilities (high, enough, regular, not enough and 
nothing). The resulting answers are shown in Figure 2.  
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Figure 2. Percentage obtained for each question of Table 1 answered by the students.  

The questions comprised from 4 to 8 are related to final video quality (image, sound, speech and 
scenes). For these questions, concretely about 30-40% of students answered that it was “high” 
satisfactory, while for the 50% the answer was “enough”. Taking into account that in most cases is the 
first time that students record and edit instructional videos, the results are acceptable. Regarding the 
recording mode (question 7), the students affirmed that TPV allowed viewing the scenes clearer than 
POV. Then, the results obtained for questions 11 o 14, which were related to the vocabulary speech 
and to the material used in the experimental practice, were satisfactory with 96% answers “high” or 
“enough”. However, is noteworthy that most students appreciate that their handling of laboratory 
material, and basic laboratory operations realization (questions 13 and 14) was “enough” (60%) but not 
“high level”.  

Also, it should be mentioned that significant differences among the results were obtained in self-
evaluation compared to collaborative mode. In general, there is a reduction in the scale of answers 
either in video quality questions or in basic operation related questions. This fact demonstrated the 
critical thinking of students when they evaluated their own self-recorded videos, since they were able to 
see their own manipulation errors. Therefore, the preparation of this student-generated videos will serve 
the students as an auto-diagnosis tool.  

4.3 Activity satisfaction survey 
Finally, the effectiveness of the student-generated video activity as well as how satisfied they are about 
the instructional materials were evaluated by students completing a postlab satisfaction survey. 
Questions of the survey (Table 2) have been divided into three blocks, according to their possible 
answers: (i) questions 1, 2, 10, 11 and 12 ("a lot"; "enough"; "regular"; "not enough"; "nothing"), (ii) 
questions 3, 4 and 5 ("very easy"; "easy"; "normal"; "difficult"; "very difficult") and (iii) question 6 ("no, 
less time"; "the same time"; "yes, a little longer"; "yes, a lot"). The results of this survey are given in 
Figure 3.  
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Figure 3. Results obtained for Table 2 questions. 

As can be observed in question 2, for the 75% of students answers that Openshot instructional video 
was “lot” and “enough” useful for creating the self-generated videos. However, the remaining 25% thinks 
that extra information about editing software control should be included in the preview video.  
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Questions 3 to 5 included information about the difficulty to record, add voiceover and final prelab video 
edition. As can be seen in Figure 3, results showed that for 92% of students recording video was 
“normal” and “difficult”, while adding voiceover was “easy” and “normal”. However, the video edition with 
Openshot was “difficult” for 42% of the students, while it was “normal” or “easy” for the remaining 58%. 
Regarding the preparation time of the practice, more than 60% of students indicates that they spent 
more time to prepare the recorded experimental practice than for the other ones (question 6). Moreover, 
answers to questions 10 and 11 revealed that the students agree that self-generated videos can 
enhance their understanding of concepts and can improve their experimental execution skills. Regarding 
the satisfaction level of the students with the video recording activity (question 12), most of them 
appreciated as “lot” (25%) and “enough” (50%). In questions 8 and 9, the students were asked about 
the easiest and most useful view mode to record the experiments. In general, they choose the TPV view, 
even if POV mode offers better detailed scenes and the possibility of recording alone. Finally, question 
16 was planned to be a place where students can offer their view, comments and ideas to improve the 
proposed video activity. In general, most of students remark the utility of the video to better understand 
the experimental procedure. Nevertheless, some of them suggest avoiding the use of video editor 
software because is time-consuming and it is not related to chemistry.  

Some remarks made by unidentified students are listed in the following lines:  

• “The creation of videos and the visualization of these is really useful for the assimilation of 
concepts, in addition to learning about the use of instruments and work in the laboratory. These 
videos definitely help for greater efficiency when carrying out the practices.” 

• “I think that recording videos from a POV approach is very interesting and I like very much the 
experience. This activity makes the students be more involved in the laboratory. It is also a way 
to see the mistakes you may have made and thus not repeat them the next time.” 

• “The video activity seemed very useful to me in order to achieve a better understand of the 
practice.” 

• “The video helps to clarify the preparation of the experiment, to understand it and to enter in the 
laboratory with clear ideas, but the activity requires more time” 

5 CONCLUSIONS 
In this work, student-generated instructional videos recorded and edited by students have been 
successfully used as auto-diagnosis tool. The videos were recorded in TPV and POV modes, being the 
TPV mode the most useful and easiest approach for students. In general, most of the students affirmed 
that this type of supplementary material enhanced their knowledge in the basic laboratory operations 
and helped them to identify some execution errors. As a result, they found this learning activity very 
positive since they were able to develop a critical thinking. Moreover, the students’ engagement is 
encouraged by the advantages offered by the online audio-visual tools. The use of students’ mobiles 
jointly with applications or web tools, offers the students the opportunity to auto-diagnosis, evaluating 
the developed skills. As a final point, the postlab survey results demonstrated that the video helped the 
students to feel better prepared to achieve the experiment and to reach a high satisfaction grade in the 
implementation of these types of videos to evaluate their own work in the laboratory experiment. 
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RELATIONSHIPS BETWEEN SUBJECTIVELY PERCEIVED VIGOUR, 
BURNOUT AND TYPE D PERSONALITY IN TEACHERS 

M. Popelková, E. Jurišová 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
Educational practice brings signals about a relatively high load of teaching profession connected to the 
occurrence of health, psychical, physical and emotional burnout. Developing instruments for 
psychological assessment at work has evolved from traditional to new constructs related to optimal 
performance and health in work settings. These new constructs are situated under the paradigm of 
positive occupational health psychology (POHP; Bakker & Derks [1]). POHP aims to promote employee 
health through the identification off actors and variables that contribute to optimal performance. Shirom 
[2] proposes the multidimensional construct of “vigor.” He defines it as an affect that represents a pattern 
of responses to contextual cues, that is, “an emotional response interaction with significant elements of 
the work and its context comprising interrelated feelings of physical strength, emotional energy, and 
cognitive liveliness” [2]. Type D personality is characterized by high social inhibition and at the same 
time high negative affectivity. Recent type D research has shown that this type of personality has a 
negative effect on the physical and mental state, as well as on work-related problems, which are often 
manifested in the employee's life, mainly in the helping professions, by symptoms of burnout. The aim 
of the research was to find relationships between vigor, burnout and type D personality in teachers. We 
also focused on the relationships between subscales variables, namely type D personality (negative 
affectivity, social inhibition), vigor (physical strength, cognitive liveness, emotional energy) and burnout 
(physical fatigue, cognitive weariness, emotional exhaustion). Measures: Shirom-Melamed vigor 
measure, Shirom-Melamed burnout measure and type D personality questionnaire DS14. The research 
sample consisted of 57 teachers of this 50 women and 7 men, in age from 22 to 60 years (M = 39.0 
years). We found significant, negative relationships between subscales variables of type D personality 
(negative affectivity, social inhibition) and vigor (physical strength, cognitive liveness, emotional energy) 
in teachers. We also, found positive, significant relationships between subscales of type D personality 
(negative affectivity and social inhibition) and subscales of burnout, namely physical fatigue, cognitive 
weariness and emotional exhausting in teachers. The results show that in the group of teachers there 
is a significant relationship between subscales of type D personality and mental health, positive in terms 
of burnout, negative in terms of vitality. We found that 16 teachers from our research sample are type D 
personalities, which represents 28% of the total research sample size. We consider this finding alarming 
and in the discussion we emphasize that it is more than necessary to do something in order to improve 
mental and overall health of teachers. 

Key words: vigor, burnout, type D personality, teachers. 

1 INTRODUCTION 
Educational practice brings signals about a relatively high load of teaching profession connected to the 
occurrence of health, psychical, physical and emotional burnout. Developing instruments for 
psychological assessment at work has evolved from traditional to new constructs related to optimal 
performance and health in work settings. These new constructs are situated under the paradigm of 
positive occupational health psychology (POHP; Bakker & Derks [1]). POHP aims to promote employee 
health through the identification off actors and variables that contribute to optimal performance.  

The aim of the research was to find relationships between vigor, burnout and type D personality in 
teachers. We also focused on the relationships between subscales variables, namely type D personality 
(negative affectivity, social inhibition), vigor (physical strength, cognitive liveness, emotional energy) and 
burnout (physical fatigue, cognitive weariness, emotional exhaustion). 

1.1 Conceptualisation of Vigour at Work 
Shirom [2] proposes the multidimensional construct of “vigor.” Vigour, as defined in the work context, 
consists of feelings that one is physically (i.e., has physical energy to handle tasks at work), emotionally 
(i.e., able to show sympathy and empathy to coworkers and customers), and cognitively strong (i.e., 
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have flowing thought processes and mental agility at work). Conceptualising vigour as an affective 
construct sets it apart from other similar constructs. According to Schaufeli, Salanova, González-Romá, 
and Bakker [3], vigour is not actually a separate construct but falls within the conceptualization of ‘work 
engagement’. Vigour as part of work engagement refers to a state of having high levels of energy, mental 
resilience, eagerness to put effort into work, and persistence in the face of work difficulty. In contrast, 
Shirom [4] moved away from work engagement per se and conceptualized vigour as based purely on 
positive affect, which can also have motivational implications. He viewed vigour to engage in work as 
being confounded by its possible ‘consequences’, which are resilience, willingness to work hard, and 
persistence. Shirom also argued that vigour and a contrasting state of burnout are conceptually 
independent from each other. In sum, he introduced vigour as a positive feeling or emotion that has its 
own place in the working context. Recently, Shirom [4] proposed a theoretical model of vigour. The 
model predicts that resources available to employees (e.g., positive job characteristics, high-quality 
relationships with coworkers) will promote energetic feelings, resulting in a number of significant positive 
outcomes such as greater motivation at work, heightened job performance and organisational 
effectiveness, increased job satisfaction, and better physical and mental health.  

1.2 Conceptualisation of Burnout at Work 
By contrast, Shirom, Melamed, and colleagues took the basic tenets of the Conservation of Resources 
(COR) theory ([5], [6]) into consideration. The resulting definition of burnout included an individual’s 
feeling of being emotionally exhausted, physically fatigued, and cognitively worn-out ([7], [8]). Briefly, 
the COR theory assumes that people have a basic motivation to obtain, retain, and protect the resources 
that they value ([9], [10]). Accordingly, the chronic depletion of an individual’s energetic resources 
following prolonged exposure to emotionally charged demands has been identified as the unique content 
of the burnout construct ([11], [12], [13]). More specifically, physical fatigue refers to an individual’s 
feelings of tiredness and low levels of energy in carrying out daily tasks at work (or in general life) (p. 
330) [8]. Emotional exhaustion, on the other hand, describes the interpersonal aspect of burnout, 
“namely, feeling that one lacks the energy needed to invest in relationships with other people at work” 
(p. 330) [8]. Finally, cognitive weariness describes the phenomenon of slower thinking and impaired 
mental agility. Melamed et al. ([8], [12]) further hypothesized that this definition of burnout is distinct from 
a temporary state of fatigue, which generally disappears after a reasonable period of rest. Using Shirom 
and Melamed’s [8] definition of burnout, research has shown associations between burnout and both 
physiological and psychological health outcomes. As regards psychological dimensions, data from 
vocational students and adult workers have shown that higher burnout levels are associated with 
reduced life satisfaction and quality of sleep [14]. Similarly, significant associations have been found 
between burnout and depression, although the level of overlap varied considerably [14].   

1.3 Conceptualisation of D-type personality 
Type D personality comes from the word distress. The concept was proposed in psychology by Denollet 
in 1995. He characterized this type of personality as a type with high negative affectivity and high social 
inhibition [15]. Tendencies of individuals who experience negative emotions, such as feelings of 
dysphoria (anxiety), anxiety, or irritability, are called negative affectivity. In social inhibition, an individual 
tends to suppress the expression of behavior and emotions in social interactions, which means 
suppressing the discomfort that a person may experience when communicating with or interacting with 
other people [16]. People with high social inhibition tend not to express emotions because they are afraid 
of being rejected by others [17]. People, who show a high level of both personality traits, whether in 
negative affectivity or social inhibition, are labelled as people with type D personality [17]. In their studies, 
Mols and Denollet found that a type D personality is an independent predictor of adverse health 
outcomes such as poor health, myocardial infarction, and an increased risk of mortality [17]. 

In Slovakia, type D personality was studied by Ďurka [15]. In 2007 he conducted a study that involved 
77 primary school teachers and in 22 teachers type D personality was identified. Most type D 
personalities occurred in the group of teachers from the age of 21 to 30 years, which represented 
42.11%. The author assumes that this is due to the inexperience of young teachers. They may have 
high expectations of themselves, their colleagues but also of students at school. This can cause 
situations of frustration and stress since they perceive themselves as not being able to cope with them. 
The lowest risk was among teachers between the ages of 31 - 40. This can be explained by the fact that 
these people have already created a firm working and family background. They have their apartment, 
partner, job, and children. These factors positively help overcome problems, stressful situations and 
frustrations. 
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Recent type D research has shown that this type of personality has a negative effect on the physical 
and mental state, as well as on work-related problems, which are often manifested in the employee's 
life, especially in the helping professions, by symptoms of burnout. Based on the above the aim of the 
research was to find relationships between vigor, burnout and type D personality in teachers. We also 
focused on the relationships between subscales variables, namely type D personality (negative 
affectivity, social inhibition), vigor (physical strength, cognitive liveness, emotional energy) and burnout 
(physical fatigue, cognitive weariness, emotional exhaustion). 

2 METHODOLOGY 

2.1 Participants and procedure 
The research involved 57 teachers from kindergartens, primary and secondary schools; 7 men (12.3%) 
and 50 women (87.7%). The age of the participants ranged from 22 to 60 years, M = 39.0. In the group 
of women, the average length of teaching experience was approximately 12.7 years and in men 19.28 
years. 

The questionnaires were administered to the participants in person and online. The statistical analysis 
of data was conducted in the programme IBM SPSS Statistics 24.0. 

2.2 Measures 
The Shirom-Melamed Vigor Measure, SMVM [2] includes 14 items which cover three subscales 
reflecting three theoretical dimensions of vigour, namely: physical strength; cognitive liveliness; and 
emotional energy. The questionnaire that we use contains 12 items, divided into 3 subscales: Physical 
strength consisting of 5 items, Cognitive liveliness consisting of 3 items and Emotional energy consisting 
of 4 items. Respondents rate how they feel each kind of strength within the past 30 working days on a 
7-point Likert scale ranging from 1 (never or almost never) to 7 (always or almost always). A global 
vigour score can be calculated by averaging item scores across each of the three subscales. The SMVS 
has good internal consistency with a Cronbach’s α= 0.95 for global vigour. 

The Shirom-Melamed Burnout Measure, SMBM [18] includes 14 items which cover physical fatigue, 
emotional exhaustion, and cognitive weariness. Example items are “I feel physically drained” (physical 
fatigue), “I feel I am unable to be sensitive to the needs of other people” (emotional exhaustion) and “I 
have difficulty concentrating” (cognitive weariness). Respondents rate how they feel each kind of 
strength within the past 30 working days on a 7-point Likert scale ranging from 1 (never or almost never) 
to 7 (always or almost always). The SMBM has good internal consistency with a Cronbach’s α= 0.93 for 
global burnout. 
Type-D Scale (DS-14) D-type personality is defined as an increased tendency to experience negative 
emotions (negative affectivity, NA) in connection to non-expressed emotions (social inhibition, SI) [19]. 
NA is connected with the tendency to experience negative emotions like anxiety, anger, hostility, 
irritability, and dysphoria. SI refers to the difficulties in emotion expression and discomfort in the social 
situations. Type D is considered to be a relatively stable personal characteristic [19]. In 1998, Johan 
Denollet developed DS-14 questionnaire based on the items from Minnesota Multiphasic Personality 
Inventory and the items created specifically to determine D-type personality. Scale DS-14 consists of 
14 items, 8 of them are related to NA and 6 to SI. Slovak adaptation of the scale was made by Ďurka 
([20], [15]). Psychometric properties were good, with Cronbach’s α=0.89 and 0.86 for NA and SI, 
respectively [22]. 

3 RESULTS 
The results of the correlation analysis of the relationship between the Perceived Vigour, Burnout and 
Type D Personality in Teachers are presented in Table 1. 
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Table 1. Pearson correlation for the Perceived Vigour, Burnout and Type D Personality in Teachers. 

(n = 57)  Type D Personality 
(total score) Negative affectivity Social inhibition 

Perceived Vigour  
(global vigour) r -0,524** -0,451** -0,506** 

Physical strength  rs -0,585** -0,503** -0,527** 

Cognitive liveliness r -0,448** -0,375** -0,446** 

Emotional energy rs -0,417** -0,325* -0,451** 

Perceived Burnout 
(global burnout) r 0,591** 0,593** 0,461** 

Physical fatigue r 0,536** 0,516** 0,446** 

Cognitive weariness r 0,446** 0,461** 0,331* 

Emotional exhaustion r 0,579** 0,607** 0,417** 
Note: *p < 0.05, **p < 0.01; used test statistics: Spearman correlation coefficient rs and Pearson correlation coefficient r; to 
assess the relationship strength between the variables, we used the effect size according to Cohen’s d (interval r < 0.1 – 0.3 
small; < 0.3 – 0.5 medium; 0.5 and higher large) [22]  

Type D personality is characterized by a combined tendency to experience negative emotions and 
suppress these emotions while avoiding social contacts with others. Type D is a sensitive factor for 
general psychological distress, which affects mental and physical health. The term distress refers to a 
discrete personality configuration referring to individuals who tend to experience emotional and 
interpersonal difficulties that may affect physical health [23]. Current review studies of type D personality 
point to the following: in the general population, the presence of type D has a negative effect on mental 
health (more symptoms of depression, anxiety, post-traumatic stress disorder, mental distress, negative 
management, less social support) and physical health (more health issues, poorer health, more flu-like 
illnesses) [17]. Our results support the above conclusions. 

We found positive, medium and higher large significant relationships between type D personality and 
subscales of type D personality (negative affectivity and social inhibition) and subscales of burnout, 
namely physical fatigue, cognitive weariness and emotional exhausting in teachers. We found 
significant, negative, medium and higher large relationships between type D personality and subscales 
variables of type D personality (negative affectivity, social inhibition) and vigor (physical strength, 
cognitive liveness, emotional energy) in teachers.  

From a cognitive perspective, type D personalities often tend to suffer and see things pessimistically. 
From an affective point of view, the symptoms of a depressed mood are often accompanied by other 
negative emotions such as anxiety and anger [24]. Negative affectivity (NA) indicates a stable tendency 
to experience negative emotions ([24], [25]), in other words a tendency to experience feelings of 
dysphoria, anxiety and irritability [19]. Social inhibition (SI) refers to a stable tendency to suppress the 
expression of emotions and behavior in social interactions ([24], [25]), in other words social inhibition 
indicates discomfort in social interactions, lack of social attitudes and tendency to avoid confrontations 
in social interactions [19]. 

The results show that in the group of teachers there is a significant relationship between type D 
personality and mental health, positive in terms of burnout, negative in terms of vitality. People who 
score high on both scales are also labelled as D type personalities ([24], [25]). We found that 16 teachers 
from our research sample are type D personalities, which represents 28% of the total research sample 
size. The fact that about three out of ten teachers experience negative emotions in time and situations 
and at the same time they suppress the expression of these emotions in social interactions is alarming. 
It is not only necessary, but even inevitable, to intervene in order to improve mental and overall health 
of teachers, as well as to effectively prevent burnout and promote teachers' vitality. 

4 CONCLUSIONS 
In the group of teachers, there is a significant negative relationship between subscales of type D 
personality (affectivity, social inhibition) and mental health, so the higher the negative affectivity (or 
social inhibition), the worse mental health in our research sample, operationalized in the form of burnout, 
which means that the higher the stress, the worse the health. How can we help people with type D 
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personality? First of all, it should be noted that a type D personality is not a mental illness itself; it is only 
a predisposition to diseases. According to Vinay Joshi, the key to success is managing stress, not 
eliminating it. According to him, techniques that enable dealing with everyday stress include physical 
exercise, massage, (relaxing) breathing, psychological techniques (hobby, social support, denial of 
seemingly hopeless situation, etc.) and stress relief through the senses [26]. 
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Abstract 
Analytical chemistry laboratory courses included in their curriculum the use of different instruments 
which are handled by different software packages. Due to instruments availability in the laboratory, 
instrumental practices often lead to the use of a rotational scheduling structure, which difficults an in 
situ teacher explanation while the experiment is being done, since each pair of students is using a 
different instrument at the same time. Therefore, the objective of this work was to record several video 
tutorials that shows how to use different analytical chemistry instruments and their corresponding 
software with the aim of allowing independent handling of the instrument by students and faster 
teaching by docents. Once recorded, the tutorials were published in YouTube to assure a reliable 
access to all students, and used during face-to-face sessions of the “Food Analysis Laboratory” of the 
Masters’ Degree in Experimental Techniques in Chemistry at the University of Valencia (Spain). To 
assess the effectiveness of the tutorials, students’ were asked to complete a postlab satisfaction 
survey using Socrative tool. Most of the students reported that the online tutorials are valuable and 
very useful to manage instruments in standalone mode, which help them to feel better prepared to 
conduct the experiments with a greater degree of confidence. 

Keywords: Online video tutorials, instrument and software handling, standalone handling, satisfaction 
survey. 

1 INTRODUCTION 
Instruments have become important tools for today's chemist, both in research and other professional 
contexts [1]. The integration of instrumentation into the undergraduate chemistry curriculum is 
therefore an important factor in the training of students in chemistry. In this sense, laboratory courses, 
mainly in analytical chemistry, included varied and update instrumentation to perform possible 
experiments. However, due to instruments availability, often leads to the use of a rotational scheduling 
structure [2,3]. In such a structure, each individual student (or couple of students) completes the 
experiments as they progress through the term, but they do so at different times and in different 
sequences with respect to the rest of the students of the class [2]. However, depending of the length of 
the experiment, in most instrumental subjects it is not possible that all students perform the same 
experiment during a particular session: this means that during the same session 3 or 4 different 
practices are being carried out at the same time, using one of them different instruments and software. 
The use of software (necessary to create methods and sequences, data handling, etc.) can be very 
complex, since students use different instruments and software in each one of the practices for a 
same subject. Instruction manuals for some software programs usually include hundreds of pages, 
and training on many instruments and their controlling software can involve several sessions [4], or 
alternatively, an in situ explanation of the teacher while performing the experiment. This is particularly 
difficult considering the rotational structure of the laboratory. A traditional approach to solve this 
problem is to facilitate to the students written instructions for instruments and software handling. 
However, in most cases it is not enough to warranty an independent and correct handling of the 
instrument without teacher’s supervision. Therefore, it could be very helpful to develop instructional 
video tutorials for the specific version of software of each instrument to help students to easily and 
quickly manage the instrument without teacher’s supervision in order to independently carry out the 
experiment in the expected time.  

Taking all these considerations into account, different instructional video tutorials for the independent 
handling of several instruments used in the “Food Analysis Laboratory” of the Masters’ Degree in 
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Experimental Techniques in Chemistry at the University of Valencia (Spain) have been recorded and 
used during face-to-face laboratory session of the aforementioned subject.  

2 OBJECTIVES 
The objective of this work was to record several instructional video tutorials for the independent 
handling of analytical chemistry instrumentation and its corresponding software. Once recorded, these 
tutorials were used during face-to-face sessions of the “Food Analysis Laboratory” of the Masters’ 
Degree in Experimental Techniques in Chemistry at the University of Valencia (Spain) during 
academic year 2020/2021. Finally, their effectiveness as an online teaching tool was evaluated with a 
postlab satisfaction survey passed to the aforementioned Masters’ students using Socrative. 

3 RESULTS 

3.1 Instructional video tutorials recording 
The “Food Analysis Laboratory” of the Masters’ Degree in Experimental Techniques in Chemistry at 
the University of Valencia included a total of 4 practices, which should be carried out during 6 
experimental sessions of 4h each. According to the teaching guide, the practices are: 

1 Spectrophotometric determination of K232 and K270 values of olive oils (1 session). 
2 Identification of impurities and determination of methanol in high alcoholic beverages by gas 

chromatography with flame ionization detection (GC-FID) (2 sessions). 
3 Determination of mycotoxins in wines by liquid chromatography with fluorescence detection 

(HPLC-FLD) (2 sessions). 
4 Evaluation of pesticide residues in fruits and vegetables by gas chromatography coupled with 

mass spectrometry (MS) (1 session). 

According to this, different instruments, such as an UV-vis spectrophotometer, gas chromatographs 
(coupled to both FID and MS detectors) and HPLC-FLD were used. Among these instruments, we 
decided to record the use of 4 of them (see Fig. 1): two GC-FID (since there are two instruments 
available in the laboratory from two different commercial brands), GC-MS (there is only one instrument 
available) and HPLC-FLD (two identical instruments available).  

 
Figure 1. a,b) GC-FID, c) GC-MS and d) HPLC-FLD instruments available in the analytical chemistry 

laboratory of the University of Valencia.  

Once the instruments have been selected, the first part of the recording process was to write a script 
about the different steps that should be followed to create methods, sequences, etc., in order to inject 
all the standards and samples into the instrument, also considering all the steps need for data 
treatment. Next, the videos were recorded (without audio to avoid competing noise of the lab) using 
both mobile phone camera (for instrument handling) and a free screen recording software 
(Screencast-O-Matic, for software management). Some images of both instrument handling and 
screen captures obtained during recording are shown in Figure 2.  

a) b) c) d)
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Figure 2. a,c) Examples of images corresponding to instrument handling and b, 

d) to screen captures of a,b) HPLC-FLD and c,d) GC-FID instruments. 

Next, audio was recorded, and both, video and audio were jointly edited using Inshot software. The 
resulting videos were next published in YouTube: 

a) GC-FID (Agilent) + ChemStation software: https://www.youtube.com/watch?v=dDCAiSfOt7U 
b) GC-FID (Thermo) + Chrom-Card software: https://www.youtube.com/watch?v=QL2U6RSAmkU 
c) HPLC-FLD (Jasco) + Chrom-Card software: https://www.youtube.com/watch?v=I-gedPFBWCM 
d) GC-MS (Thermo) + Chrom-Card software: https://www.youtube.com/watch?v=nLg64QAJYng 

3.2 Use of the recorded videos in the “Food Analysis Laboratory” 
The recorded videos were used in the “Food Analysis Laboratory” subject during academic year 2020-
2021. In the academic year 2020/2021, the Masters accounted with 28 students, which are divided in 
two groups: 14 students in morning schedule and the other 14 in the afternoon schedule. The sessions 
corresponding to this subject comprise a total of 30 h, which are distributed as follows: 4 h of 
theoretical seminar (one at the beginning of the subject and one at the end, 2 h each), 6 experimental 
sessions (4 h each) and 2 h for the exam. In the first seminar, a theoretical explanation of the 4 
practices that should be carried out in the following sessions is given, jointly with a schedule of the 
practice that each pair of students should carry out in each session, and the YouTube links of the 
recorded videos. In each experimental session, 3 different practices are running simultaneously. 
Students were asked to watch the video when they have to use the instruments. In last years, at this 
point, teacher should explain to each pair of students how to handle each specific instrument and 
software. In contract, this year, teacher does not explain anything regarding instruments handling 
although he/she was always available in case they have any doubts. Finally, the second theoretical 
seminar was used to share the data obtained for each practice, and to extract conclusions from them. 

3.3 Postlab satisfaction survey 
In this last seminar, students were asked to complete a postlab satisfaction survey, in which they 
evaluate both the effectiveness of the recorded video tutorials and how satisfied they are about the 
use of these videos during instrument handling. The questions of the survey passed to the students 
and results obtained are shown in Figures 3 and 4, respectively. As it can be observed, all students 
rated the usefulness of the videos (Q1) as very positive (36%) and positive (54%). Regarding Q2, ca. 
half of the students (55%) stated that the use of the videos has helped them “a lot” in handling the 
instruments autonomously, while the rest (45%) stated “enough”. Regarding the instructions to use 
software (Q3), 46% of the students think that they are very clear, while the rest of them (54%) stated 
that they are “enough” clear. On the other hand, all the students think that the quality of the videos 
(Q4) is very good (46%) or good (54%). In Q5, 73% found the video very useful and 27% quite useful.  

a) b)

c) d)
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Figure 3. Postlab satisfaction survey passed to the students to evaluate the recorded videos. 

Regarding Q6, 18% of the students have only seen the videos before coming to the lab, while most of 
them (64%) have seen them both before coming to the lab and during the use of the instruments. The 
rest of the students (18%) have watched the videos only during instruments handling. Regarding 
videos visualization (Q7), 27% of the students have watched the video in one go, 27% have been 
watching the different parts of the video according to handling needs, and the rest of them (46%) have 
seen them first in one go and then according to handling needs. It is important to highlight that all 
students have seen the videos at least once. All students think that video length is appropriate (Q8), 
rating videos accessibility (Q9) as very positive (45%) and positive (65%). Regarding the satisfaction 
degree of the students with the proposed video watching activity (Q10), all of them appreciated it as 
“very positive” (27%) and “positive” (73%). 
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Figure 4. Percentages obtained for postlab satisfaction survey questions passed  

to the students to evaluate the recorded videos. 

Finally, Q11 was planned to be a place where students can express their opinion, write comments 
and/or share ideas in order to improve both the recorded and future videos. In general, most of 
students remark the utility of the videos to handle instrument autonomously. In the following lines, 
some comments made by anonymous students are listed:  

• “They have been of great help, since they offer a greater degree of autonomy in the laboratory”. 

• “It is an excellent idea since using the videos we can use the instruments autonomously for the 
first time”. 

• “I like so much the idea of using these videos during experimental practices”. 

• “Videos are more focused in software. It should be important to add more instructions regarding 
instrument handling”. 

• “Videos show what to do step by step without error”. 

• “Improve the sound since in some videos the voice was very low”. 

• “It has been a good idea to record these videos to see how to use the instrument”. 

4 CONCLUSIONS 
In this work, different video tutorials for an independent handling of analytical chemistry 
instrumentation and software have been recorded. Next, these tutorials were use in the experimental 
practices of the “Food Analysis Laboratory” subject as an online tool able to allow student to handle 
instruments autonomously. Finally, in the postlab survey, most of the students reported that the 
recorded videos have helped them to use instruments by themselves, since they can visualize them 
while using the instrument. Therefore, the satisfactory results obtained encouraged us to continue with 
the recording of this kind of videos of other usual analytical chemistry instrumentation. 
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Abstract 
Nowadays, the idea of using game mechanisms in non-gaming environments has become of great 
interest in different fields such as education or training. Not only for primary school but also in higher 
formal education, game-based learning appears to be an emerging trend in wide-ranging knowledge 
areas such as health, social policy, or engineering, among others. By employing this methodology, the 
process of learning becomes more motivating while reaching, in some cases, a competitive level. 

Game-based learning has been widely adopted in many engineering learning areas, such as for 
example electronics thanks to the ready availability of low-cost electronic equipment. The authors' 
extensive teaching experience in subjects related to electronics and photonics has led us to consider 
its implementation in more ambitious teaching fields. For instance, and despite the broad acceptance, 
its use in the field of photonics is still very scarce. The high cost of required equipment has hindered 
the expansion of these strategies, taking its implementation longer than desired and being too 
expensive at times.  

In the present work, the authors propose a planning and design scheme for a new gamification 
strategy based on an escape-room in which, all the tests to be passed will be related to the field of 
optics and photonics using low-cost equipment. The main field of application of this novel teaching 
strategy will be in the practical section of the subjects that is usually carried out in a laboratory and will 
be aimed at both undergraduate and master's degree students. The resolution of tests in different 
game sequences of the escape room is proposed, that is, linear, open, or multi-linear paths, adapting 
the degree of difficulty of the tests to the level of the group of students. Additionally, a co-evaluation 
method is suggested where the rest of the students will provide a valuable feedback to each one of 
their colleagues. 

Keywords: gamification, game-based learning, technology enhanced learning, motivation, serious 
game.  

1 INTRODUCTION 
The use of game mechanisms in non-gaming environments has recently generated an increasing 
interest for its applicability in different areas, being of special relevance its application in the field of 
education  [1]. The gamification of learning is an educational approach that motivates students to 
study by using game elements in learning environments [2]. This technique allows the educator to 
maximize enjoyment and engagement through capturing the interest of students and inspiring them to 
continue learning. Nevertheless, the planning of lecturing activities following game design principles is 
a challenge because currently there are no practical guidelines to accomplish it with coherence and 
efficiency [3].  

Among the different available proposals for the integration of gamification in learning environments, 
serious games [4], [5] has gained an increasing attention in recent years: they are activities that 
possess all game elements but whose objective is to achieve something predetermined, that is, they 
are designed not just for fun but also for a specific purpose related to training. The serious games 
genre implies that the outcome of playing them is always advantageous for the player by facilitating 
learning experiences. Currently, an increasing number of serious games exist [6] but escape rooms 
(ERs) [7]  have gained an increasing attention as an alternative to more traditional in-class activities 
[8]. ERs are games in which a group of players have to achieve a certain goal, typically escape from 
the site of the game, in a limited amount of time by finding clues and solving puzzles found on the 
premises. The immense popularity that ERs have gained in the entertainment industry has generated 
an increasing interest for their application in education [9], as they enable an active-learning 
environment that promotes the collaboration between the students.  
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Educational experiences based on the use of ERs can be found in both primary and secondary 
education, although most of the experiences published in scientific journals are developed in higher 
education [10] and cover a wide range of topics such as STEM [11] [12], foreign languages [13], 
engineering [14] [15] [16] [17] or medicine [18]. All these topics have in common that the 
implementation of an ER can be done using readily available equipment with low or moderate cost, 
which simplifies the design of the puzzles and reduces the time required for the implementation. 
However, the high cost of the required equipment has hindered the use of ERs in other experimental 
areas. One of such areas is photonics, where despite the progressive cost reduction of optoelectronic 
equipment, the budget of an ER with the commonly used laboratory equipment would be excessive. In 
this paper, we try to overcome this limitation by proposing the planning and design of an ER where all 
the puzzles to be solved are related to the field of optics and photonics but using readily available or 
low-cost equipment. 

2 CONTEXTUALIZATION 
The proposed gamification activity is aimed primarily towards undergraduate students of the 
Telecommunication Engineering degree at the Public University of Navarra. Nevertheless, the 
proposal could be easily adapted to other areas, such as physics, or even master´s degree students. 
The main objective of the activity is the substitution of the laboratory sessions done during the Optical 
Communications course. In these sessions, different stations are already prepared in the laboratory 
and the students have to perform different experiments in pairs, such as: 

- Measure the intensity-power relationship on a LED and on a laser. 
- Make fiber optic splices using professional equipment (see Figure 1). 
- View the different modes propagating through an optical fiber (see Figure 2). 
- Evaluate the losses introduced using different types of fiber optic cable. 
- Visualize the optical spectra for different types of lasers. 

  
Figure 1. Fiber optic fusion splicer. Figure 2. Four first LP modes. 

The guidance of the students during these activities is based on a laboratory notebook provided by the 
teacher: it describes and explains the activities to be performed in the different workstations. 
Moreover, the evaluation of the activity is done using the results delivered by the students in the 
laboratory notebook, where they must explain and justify the outcome of each experiment. However, 
despite the close relationship existing between the theory covered in the classes and these 
experiments, a decline in the interest of the students has been recently observed. As a result of this, 
the students don´t prepare adequately these sessions, not even reading the laboratory notebook in 
advance, which makes impossible to fully carry out the proposed exercises and ends in unsatisfactory 
learning results. 

To overcome the existing demotivation, we analyzed different alternatives for the laboratory sessions 
which ranged from typical solutions (rearrangement of the laboratory activities, substitution of some of 
the stations, conducting a review test before the laboratory session) to a complete modification of the 
sessions, replacing them by something different. The conclusion was that a complete rearrangement 
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was preferable in order to obtain the desired goals, proposing two interesting strategies: the 
introduction of Project Based Learning (PBL) in the course by doing a photonics project or the 
introduction of Gamification by implementing an ER. This decision was reached by doing a 
comparison between both methodologies (Table 1), concluding that Gamification through an ER would 
induce a higher motivation in the students, especially due to the competitivity induced between the 
different teams. 

Table 1. Comparison of PBL with Gamification 

 PBL Gamification 
Topics covered In-deep but focused on the topic of the project Broad but shallower 

Student interest Depends on the topic Depends on the course 

Cost High cost depending on the project Depends on the puzzles designed 

Possibility of copying High, as they can replicate previous projects Medium, as the puzzles might be similar 
but the solutions different 

Competition Not competitive Highly competitive 

Teambuilding Potential unbalanced workload Required to accomplish the challenge 

Decision making Harder to evaluate Quick and on real time 

3 DESIGN 
The goal of the proposed ER is to provide a teaching environment that motivates and engages 
students in optics and photonics, also enhancing their communication and teambuilding skills. In order 
to fulfil these goals, the team size was decided to be four students because it provides an environment 
where each member can be proactive and involved in the group process [19]. Also, the total time for 
the resolution of the activity has been established in 60 minutes, introducing a pressure element that 
forces the students to take quick decisions. However, in order not to frustrate the students, the puzzles 
are designed so that most of the groups can solve the game in 45 minutes, giving the participants a 
feeling of accomplishment in order to increase their motivation. 

The activity will take place in a separate room in one of the university laboratories and, to guide the 
students, a computer will act as narrator, providing a backstory and registering the progress of each 
group. A teacher will also be present and her or his role will be limited to monitoring the progress, 
verifying for example that no cheating is involved, and providing a debriefing at the end of the session. 
During the debriefing, two crucial aspects will be discussed: the resolution of the puzzles and the 
student´s performance. The first aspect will give feedback to the students on how the concepts studied 
in theory had to be applied, allowing a connection between the knowledge and skills developed in both 
areas; on the other hand, the teacher will have a valuable feedback of the opinion of the students 
about the activity. The second aspect allows the students to know if they have reached the required 
learning goals and, from the teacher point of view, which topics would require a review in the theory 
classes or a reinforcement in the following years.  

To design the puzzles, a sequential puzzle path was chosen as it is easier for the students to 
understand and it simplifies the monitoring of a group’s progress. In addition, using a linear path allows 
the individual study of different topics in each of the puzzles and helps to control the difficulty 
associated to the resolution of each one. The main drawback of a sequential path is the impossibility 
of finishing the activity if a group gets stuck in one of the puzzles. To overcome this limitation, a hints 
system is proposed where the students can get information from the narrator but introducing a time 
penalization. In the proposed design, two hints will be available for each puzzle, being the first one just 
a lead to the solution and the second the complete solution of the puzzle.  

As it has been previously mentioned, the most limiting factor in the application of gamification in the 
optics and photonics area is the high cost of the equipment involved. To overcome this limitation, we 
propose to design puzzles based on three fundamental ideas: 

1 Reutilization of the material which was being already used in the different stations designed for 
the laboratory sessions. Additionally, the experiments performed in these sessions will be used 
for the design of some of the puzzles. 
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2 Use of some readily available low-cost optoelectronic components such as RGB LED strips, 
CD´s, TFT screens, polarizers, laser pointers, optical power meters, among others.  

3 Use of readily available experimental kits, such as Photonics Explorer [20], that provide all the 
required materials for the realization of simple experiments. The proposed experiments of the kit 
will also be used as base for the design of some of the puzzles. 

Based on these three principles, a sequence of eight puzzles has been planned for the ER, which 
covers the following four topics: fundamentals of light, operation of an optical transmitter, optical fiber 
as transmission medium and operation of an optical receiver. As it can be observed in Figure 3, the 
four topics cover progressively the different elements of an optical communications system. In the 
initial design, two puzzles have been prepared for each of the topics, but their number might change 
depending on the feedback received from the students. 

 
Figure 3. Topics and puzzles for the Escape Room. 

In the first part of the escape room, some fundamental concepts associated with light will be used for 
the puzzle design, most specifically, the multiplexing of different wavelengths and the polarization of 
light. Although the students have already studied the fundamentals of electromagnetic waves in the 
radiofrequency domain and are familiar with these ideas, we consider that a more visual approach can 
help them interiorize them. In the first puzzle, the students will have to use a CD as diffraction grating 
and demultiplex the different spectral components of a multicolored LEDs strip. The strip will be turned 
on producing an apparently white light but composed of different spectral components in the visible 
range, which they should compare with an electromagnetic chart to solve the puzzle. Moreover, for the 
second puzzle the objective is that the students understand the decomposition of light in two 
polarization components. For this purpose, a code will be presented on an LCD screen whose 
polarizer has been removed, making thus impossible to read it. To recover the code, the students 
must use some type of polarizer, which will be available in the room, such as a photographic filter or 
polarized sunglasses. 

In the second stage of the escape room, and after completing the previous puzzles, students will use 
their knowledge about optical transmitters to move forward. In this case, the participants will have to 
distinguish between different optical spectra (SLED, Fabry-Perot, or DFB laser) to pass the first of the 
puzzles, requiring the use of an Optical Spectrum Analyzer which is being already used in the 
laboratory sessions. Once this part is completed, for the second puzzle they will have to find out the 
required intensity value that has to be injected into a laser to obtain a previously given optical output 
power level. The equipment required for this task (laser, optical power meter and power source) is 
already available, as one of the laboratory stations was to characterize de P-I curve of a laser. 

Following, students must then use their knowledge of fiber optics to pass the next phase. At this point, 
they will have to be able to discern between the electromagnetic field distributions that can be 
obtained in a transmission medium, in our case an optical fiber, when projected onto a screen (field 
pattern). These field distributions are called longitudinal modes or linearly polarized (LP) modes, and 
figure 2 shows an example of the four first LP modes. To obtain the codeword, different cards with 
field patterns will be available as a catalogue and the students will have to choose the right ones, 
which are the ones visible in the screen when adequately manipulating the fiber. Additionally, the fiber 
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used for the projection on the screen will initially be broken, so that the students must splice it before 
being able to solve the puzzle.  

Finally, and in order cover all the elements that make up an optical communications system, two 
puzzles related to the operation of optical receivers will be presented. In this last section, a curvature 
sensor based on the use of an optical Fiber Bragg Gratting (FBG) will provide the information needed 
to move on to the next puzzle. In this last step, an optical bidirectional link will be used, and the 
students will have to decipher a secret message being transmitted through the link that includes the 
final clue to finish the puzzle. Both puzzles require some specialized hardware that will be reused from 
previous laboratory activities. 

4 EVALUATION 
Although the main goals of the proposed activity are to increase students’ motivation and develop 
teamwork and communication skills, a formal evaluation method is required to individually grade the 
fulfillment of the formative goals. Evaluation of the students’ performance is an integral part of the 
activity and substitutes the grading received with the laboratory sessions and which was based on the 
delivery of laboratory notebooks. Furthermore, it will provide feedback to the teachers, allowing the 
progressive adaptation of the activity by progressively refining the design and progressively adjusting 
the difficulty of the puzzles. 

The evaluation method will take into consideration three different items, as it can be seen in Table 2. 
The first evaluation item will assess the performance of each group and it is based either on the 
number of puzzles solved and the total time taken for the complete resolution of the escape room. 
These two parameters will score a grading system, taking into account the penalties associated with 
the use of the hints, so that better grades are associated with a better performance of the group. The 
objective of this item is to provide information about the group performance, allowing the assessment 
of the group as a whole and evaluating their competence in problem solving and teamwork. Logically, 
this part of the grade will be similar for all the students of the same group. 

The second evaluation item is based on the debriefing session at the end of the activity with the 
teacher. During this activity, the teacher can interact with the students, verifying that the teaching 
goals have been achieved and they have acquired the required competences. Moreover, although the 
interaction is with the whole group, individual questions addressed to each group member will allow 
the teacher to differentiate the performance of the different students, allowing the individual grading of 
each group member. This is a key point to verify that the workload has been balanced as well as to 
check out the teambuilding success. In the case a member of the group doesn’t justify a decision 
made by him or her, a person from other group will have the chance to steal points from the previous 
item if he or she answers the question in detail. The idea of this strategy is, on one hand, to increase 
the competitivity between groups and, on the other hand, to improve the teambuilding and confidence 
between colleagues. An evaluation rubric will be used by the teacher for this second item: it will clearly 
identify the minimum level of knowledge to pass the whole activity. This rubric will not be available to 
the students, so that the game is extended to this session and encourage them to be as prepared as 
possible. 

Finally, the third evaluation item is based on a survey done individually after the previous item where 
the students must weigh the performance of their group partners during the whole activity using an 
assessment rubric provided by the teacher. The deviation of the score for each member will be 
considered to evaluate the cohesion of the group, so the whole team will be penalized if this parameter 
is beyond a certain value. This item can provide a very significant feedback regarding the opinion of 
the students on their colleges, allowing the individual assessment of their teamwork, group cohesion 
and oral skills performance during the activity.  

Table 2. Evaluation items for the ER. 

Activity ER resolution Debriefing session Students survey 

Type External evaluation External evaluation Co-evaluation 

Objective Group  Individual  Individual 

Based on Objectives Rubric Rubric 

Evaluates Problem solving  Level of knowledge Teamwork 
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5 CONCLUSIONS 
In this paper, the use of gamification for the teaching of photonics in higher education courses has 
been presented. The proposed strategy is based on the use of an escape room that substitutes the 
laboratory sessions of an Optical communications course, being the principal objective to overcome 
the boredom associated to such sessions and to motivate the students towards the study of optics and 
photonics. Furthermore, this gamification activity is designed to help the students practice valuable 
skills that are demanded in job market such as teamwork and quick decision making. High costs 
associated to optoelectronic components are avoided by three different strategies for the design of the 
puzzles based on the use of low-cost equipment, the reuse of already existing material and the use of 
readily available experimentation kits. The difficulty level of the game can be adjusted by distinct path 
activities, considering the sequential approach an optimal starting point. Teamwork and competitivity 
are key points of this gamification proposal, so that they are endorsed along all the activity (even when 
the game is over), offering an added value when compared to other learning proposals. Additionally, 
an evaluation method which encompasses all the aspects of the activity has been propositioned, 
incorporating the co-evaluation among the group members as a methodology to evaluate their 
teamwork as well as a relevant feedback to the teacher in order to improve the performance of the 
game every academic year.  
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LEARNING 
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Abstract  
The paper addresses the issue of gaining professional competences by university students majoring in 
translation and digital linguistics via project-based learning. The research involves a case study in a 
multidisciplinary academic project-based learning centered on university students compiling a 
multimedia English-Russian biographical encyclopedic dictionary of cultural heritage. The entry list of 
the dictionary covers famous people who were born, lived or visited the city of Chelyabinsk (Russia). 
The academic project aims at mastering a wide range of students’ skills, such as professional skills in 
practical lexicography and translation, communication skills for effective author-reviewer-editor-
translator cooperation in making entries for the cultural heritage dictionary, technical skills in operating 
with a front-end user interface for content management of the dictionary’s digital version, and 
transferable skills for analyzing texts and gaining knowledge from them. The research methodology 
comprises elaboration of an academic project roadmap followed by implementation of the project 
workflow through solution of an authentic problem in the field of digital lexicography by students in 
linguistics, and assessment of the students’ performance. The students’ part in the roadmap steps 
includes, first, making an entry in the students’ native (Russian) language which, in turn, consists in 
iterative processes of collecting data on the biography and creative work of a person from a ready list 
(particularly, information related to Chelyabinsk), writing an entry text, its reviewing and editing by a 
historian and a philologist. Then, the entry text is translated into English and edited by a native 
speaker. Next, domain-related lexical units are semi-automatically extracted from the entry texts and 
mapped onto categories and keyword tags associated with the entry to further enable the search and 
filtering in the web-based dictionary. And, finally, the body of the dictionary website is filled with the 
gained knowledge via a content management system. Each step is allocated to students majoring in 
the corresponding field of knowledge (translators or digital linguists) depending on the competences 
required for their professional activity. The steps are recursively repeated for each entry in accordance 
with the roadmap. On the basis of the assessment of students’ performance in the university project, 
we suggest that the described project-based technique is applicable for improving both linguistic 
problem-solving skills, which vary depending on the student’s major, and planning teamwork efforts to 
achieve the project goal most effectively and efficiently. We also discuss an opportunity to apply the 
suggested dictionary compiling methodology for real-world challenges connected with the 
development of digital encyclopedic resources. 

Keywords: Project-based learning, cultural heritage, encyclopedic dictionary, multimedia dictionary, 
biographical dictionary, website. 

1 INTRODUCTION 
Protection of cultural identity and cultural heritage, which entails promotion of cultural literacy through 
dissemination of cultural knowledge, poses a real challenge in the global environment. According to 
UNESCO, cultural heritage exists in tangible and intangible forms. Tangible heritage includes: a) 
movable heritage – paintings, sculptures, coins, manuscripts, etc., b) immovable heritage - 
monuments, archeological sites, etc., and c) underwater heritage, while intangible cultural heritage 
encompasses traditions, performing arts, rituals, etc. [1].  

There’s a tendency of some smart city initiatives to preserve cultural heritage as a component of urban 
development policy in a technologically mediated way [2]. Cultural heritage institutions like galleries, 
libraries, archives, and museums are searching for new forms of disseminating cultural knowledge and 
engaging people. For some governments, utilization of digital technologies to promote cultural heritage 
is part of regional policy, e.g., the Ministry for Cultural Heritage and Activities and Tourism in Italy 
initiated a series of digital projects aimed at preservation and utilization of cultural heritage [3]. 
Generally, a wave of digital museums, virtual exhibitions, electronic libraries and archives has been 
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propagating [4], while a number of scientific studies focus on benefits that both professional and civic 
communities may have from engaging with cultural heritage mediated in a technologically supported 
way [5]. Not only tourism sector, but also education sphere [6] may benefit from preserving the 
elements of cultural heritage in a digital form.  

Project-based learning (PBL) is a rapidly developing teaching technique which is gaining popularity in 
a university education. Learning via participating in a project designed to solve a practical task enables 
students to deeper understand problems arising from their major-related professional activity, develop 
their professional skills while solving these problems, and, moreover, create the foundation for 
developing critical thinking and soft skills (such as communication skills, time management, empathy 
and others) which form the basis for successful team work and prosperous professional career.  

Considering PBL an advanced teaching method to promote cultural literacy and preserve cultural 
heritage, we have designed a multidisciplinary university project aimed at the development of 
professional competences of linguists and translators. The goal of the project is compiling a bilingual 
digital biographic dictionary of cultural heritage “Chelyabinsk in the Life and Works of Famous People” 
and its presentation in the form of an interactive website including textual, visual and multimedia 
content. The motivation for launching the project is a desire to attract intellectual tourists to Russian 
regions in a non-trivial way. To study the case, we have outlined the requirements to the end-product, 
composed the project’s roadmap, determined the tasks for students which depend on their major and 
the corresponding target list of competences to be formed, initiated the project implementation at the 
South Ural State University, Russia, and assessed the educational and applied results. The project 
settings implemented in the project-based training of linguists and our findings are described and 
analyzed in the following sections of this paper. 

2 METHODOLOGY 
The research framework comprises a case study of an academic project development and 
implementation in a university setting. The problem addressed in the case study is stating the 
regulations and limitations of project-based learning in professional education, and finding the trade-off 
between students and teachers participation necessary and sufficient for professional competences 
and soft skills formation.  

The theoretical framework comprises principles of project-based learning which, in our research, we 
are eager to challenge and view through the lens of university level education. On analyzing the PBL 
principles established by other researchers (e.g., [7], [8], [9], [10]) we have come to the conclusion that 
the basic principles mandatory for project-based learning at the university level are as follows:  

• Challenging Problem that prompts creative thinking and motivates learning. 
• Authenticity which comprises contextual and personal authenticity. The former implies that the 

project aims at solving a real-world problem, thus allowing forming professional competences 
based on problems professionals face in real life rather than by solving artificial classroom 
tasks. The latter means that the project can meet personal interests and concerns of students, 
and refers to forming domain-specific professional competences relevant for the students’ future 
career. 

• Collaborative Learning which allows students to engage in socially meaningful activities, 
practice communication and conflict resolution skills, and fostering a sense of responsibility for 
timely task completion, thus motivating mindful time management during the work.  

• Students’ Choice which means that every student has a certain problem-solving autonomy, 
which implies that the student on an equal basis with the teacher can be involved in exploring 
his own related questions and is free to choose the techniques, methods, resources to produce 
the end-product. This contributes to forming students’ skills in independent problem solving and 
lays the groundwork for fostering the culture of leadership. 

• Scaffolding which means that the teacher may stimulate inquiry by setting up the teamwork 
roadmap, structuring individual tasks, imposing the requirements to the students’ outcomes, 
providing hints on possible ways to overcome the obstacles hampering learning and facilitating 
some procedural aspects of learning activity.  

• Reflection which means that working on the project students should reflect on what they have 
learnt and get the teachers’ feedback on their success. It aids in internalizing the gained 
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knowledge and skills, as well as promotes using these skills in other non-project-related 
practical activities. 

• Public Product which means that the final product of the project-based activity should be shared 
with the community outside the classroom, which is the reason for the students to be conscious 
of the product quality.  

3 RESULTS 

3.1 Requirements for the End-Product  
As our academic project focuses on compiling a Web dictionary of cultural heritage, it is essential to 
set out the requirements for the project end-product: first, its content (a biographical encyclopedia) 
and, second, its form (a digital resource on the Web). 

3.1.1 Requirements for the Biographical Encyclopedic Dictionary 
The dictionary to be compiled is based on the “genius loci” principle. The term “genius loci” is used in 
creating the image of a certain location (city, district, ancient monuments, etc.) in the minds of its 
visitors. It is an intangible spirit of the material place, the place identity, which is formed with a number 
of tools. The most evident material basis for the place identity is formed with its natural landscape and 
architectural design, the latter being primarily associated with the concept of genius loci (see, e.g., 
[11]), since monuments, buildings, street design serve as an archive of cultural history of the place, 
which allows tracking the industrial development of the region, and also bears traces of local social 
shifts. The landscape and architecture form a specific character of the place with its distinctive 
features and cause tourists and residents to have a sense of place deriving from their individual 
experience of being in this location.  

M. Vecco [12] states that “genius loci” is a meta-concept that has biological, social, environmental, 
physical and human dimensions, and comprises besides a tangible material layer, also an invisible 
experience of the place created in human minds and underlying processes of human and natural 
activity. Thus, besides museums, archeological sites and ancient monuments, as well as landscapes, 
industrial and religious artifacts, aspects of intangible culture (like values, traditions, knowledge, and 
skills), and personal heritage of people [13] are in focus when we deal with cultural heritage and 
cultural tourism. 

We argue that to improve the cultural heritage-related tourism product by creating an intangible 
experience of the place, a key role is played by the human dimension, as outstanding people 
associated with the place (both residents or visitors), their place-related reminiscences and activity   
allow to better understand the character of this place. The opinions and episodes of celebrities’ lives 
related to a certain region constitute cultural heritage associated with the location, and, being 
communicated to the public, may form a solid foundation for the sphere of cultural tourism. This has 
prompted the development of a new type of cultural heritage dictionaries starting from the dictionary 
series presenting Florence in the works of world-famous people [14], and continued by a set of 
dictionaries focusing on other locations, particularly Russian cities and regions [15], [16], [17]. 

For the present project we have chosen our native city Chelyabinsk as its locus. Chelyabinsk, the 
seventh largest city in Russia by population, is famous as an important industrial center, mainly heavy 
industry and metallurgy [18]. Thus, residents of Chelyabinsk are very often portrayed in media as 
tough unsophisticated workers, which is not exactly the case. Chelyabinsk can boast a lot of famous 
personalities in different spheres of everyday life who contributed greatly to the cultural heritage of 
Russia. It is the ultimate goal of the present project to promote a positive image of our city and attract 
intellectual tourists to the place through the digital encyclopedic dictionary of Chelyabinsk cultural 
heritage “Chelyabinsk in the Life and Works of Famous People”.   

The structure of the dictionary developed in the academic project is compliant with (though not 
identical to) previous works on compiling dictionaries of this type. The dictionary superstructure 
includes a list of entries each devoted to a famous person who ever lived in or visited Chelyabinsk and 
contributed significantly to a certain sphere of artistic, social, industrial, political, or sports life of the 
region. The entry structure includes the following sections: Biography, Creative Works/Achievements, 
<The Person> and Chelyabinsk, Associations, Travel around Chelyabinsk, References (Bibliography). 
As one can see from the entry structure, a special focus is given to the role of Chelyabinsk in the 
person’s life and the person’s influence on the life of the city (section <The Person> and Chelyabinsk). 
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The section Travel around Chelyabinsk supports and develops this focus by offering a tourist to visit 
person-related locations in Chelyabinsk and the South Urals. The section Associations adds up to the 
human dimension in creating the place image as its purpose is to provide the author’s associations 
with the person and person-related locations in Chelyabinsk.  

3.1.2 Requirements for the Cultural Tourism Website 
Being an encyclopedic resource, the dictionary includes numerous illustrations (photos, pictures, 
maps) that can be published on the website. Moreover, the digital format allows introducing multimedia 
content (video, audio) that would illustrate the famous persons’ creative works, present recordings of 
events which the person participated in (exhibitions, sports competitions, performances, political 
speeches, interviews, etc). Emphasis on visualization increases the attractiveness of the resource for 
the site users and affects the prospective visitors’ perception of the city. At the same time, it imposes 
some limitations on licensing the visual content on the website. As a consequence, the key 
requirement to the visual content shared on the website is that it should have been granted public 
permission by creative commons (CC) licenses (as the website has an informative function and does 
not presuppose any commercial use, publicly available content labeled by practically any CC license is 
applicable for our resource under the condition of attribution to the creator) or distributed on the 
dictionary website by URL-links to the image or multimedia source.  

The website format permits using hypertext to integrate references to external resources providing 
additional information on the concepts (locations, organizations, artifacts, people, etc) mentioned in 
the biographical articles. It would allow inquisitive website users to learn more on the person-related 
realia and facilitate their access to relevant tourism services on external platforms (like hotel booking 
offices, theater and cinema box-offices, public transport route planners, etc).  

One of the key points the dictionary concentrates on is human dimension, which among others implies 
creating a personal attitude towards the content provided. This, in turn, predetermines the requirement 
of the website interactivity. The website is supposed to make the users engage with the website, 
participate in the content formation, which may be implemented via providing an opportunity to obtain 
users’ feedback by writing about their own associations with the persons and locations described in 
the dictionary entries or integrating the interactive service for posting comments.  

As the target audience of the resource is intellectual tourists both from Russia and worldwide, the 
information on the website should be adapted to local and international use, which means that the site 
is assumed to be multilingual and include versions in at least two languages: Russian, as it is the 
native language spoken in the city in focus, and English which is the current lingua franca of 
international communication in education, tourism, business, science, etc. 

To provide tourists with cultural information classified on different bases, the website should give  
opportunities for faceted search enabling filtering out dictionary entries based on different criteria: 
person-related (occupation, birthplace, years active, alma mater, etc.) or location-related 
(organizations, landmarks, events, etc).  

3.2 Academic Project Settings 
After setting up the requirements for the end-product, we have developed the project roadmap, in 
which students are supposed to implement the following steps: 

1 Choosing a set of persons to be described in the dictionary from a pre-compiled list, thus 
determining the student’s area of responsibility. 

2 Preparing the copyrighted content of dictionary entries describing the life and works of people 
on the list, their relationship to Chelyabinsk, etc. in the students’ native language (Russian), 
enhanced with hypertext links and a visual component (images, photos, multimedia). 

3 Translation of the dictionary entries into English. 
4 The entry text compression and compiling a summary statement of the entry.  
5 Keyword extraction and domain ontology elaboration for indexing the dictionary entries.  
6 Filling the dictionary website with data by content addition and modification via the front-end 

user interface of a content management system, including semantic indexing of dictionary 
entries with ontology-mapped keywords. 
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To ensure project implementation, the end-product requirements have been communicated to the 
students.  

From the teacher-centered perspective, these steps include the following activities: 

1 Elaboration of the project settings and requirements, including compilation of the list of persons 
to be included in the dictionary, setting up the requirements for the digital dictionary content and 
form;  

2 Providing methodological and technical support for the students’ work, which comprises: 
o manuals supporting every step of students’ participation in the project, 
o oral instructions, 
o reporting requirements,  
o communication platform (adapted Moodle learning management system) that provides 

facilities for student-student and student-teacher interaction, thus, imitating the author-
translator-review-editor-publisher communication flows, on the one hand, and allowing for 
grading and task-related feedback, on the other hand, 

o a tool for automating keyword extraction from the dictionary entry corpus to detect content-
relevant multi-word units for further mapping onto domain ontology categories used to index 
dictionary entries, 

o a tool for the dictionary’s digital version development via website designing and 
programming its basic features in accordance with the requirements for visualization and 
hypertext support, multilingualism, interactivity and appropriate search options (the website 
requirements have been communicated to the website programmers rendering technical 
support of the project to ensure that the cultural heritage website will provide proper 
functionality to editors and end users); 

3 Assessment of the students’ performance and feedback at every step; 
4 Coordination of the project workflow; 
5 “Brushing up” the student-prepared end-product to achieve a ready-to-publish quality.  

3.3 Project Implementation 
The project settings have been developed with a view to professional competences of linguists, as 
different steps of the project design require different skills from the project team. Thus, text authoring 
and summarization are common linguistic skills; translation from one language to another necessitates 
professional competences of translators; working with technological means to manage the website 
content, tuning the tools for automating keyword extraction from text corpora and modeling ontologies 
for semantic search are within the competence of digital linguists. Correspondingly, this prompted us 
to engage in the project students majoring in linguistics, translation and interpretation, as well as digital 
linguistics. 

The project workflow for a dictionary entry development is shown in Fig. 1. On the flowchart, students’ 
activities are grouped by their professional competences and are enclosed in dashed line rounded 
rectangles labeled by the corresponding major. The teachers’ activity is enclosed in a dotted line 
rectangle. The transitions are marked by the activity outcomes transferred to the following logical step. 
Though most steps have to be completed consecutively (e.g., translation of the entry text into English 
has to be preceded by the text authoring and fact checking in Russian), some transitions allow for 
splitting into subtasks performed by linguists with different competences, which enables these 
subtasks to be carried out concurrently. For example, the Russian entry text that has undergone 
copyediting, content reviewing and fact checking can be processed simultaneously by translators 
(translated into English) and digital linguists (engaged in extracting keywords and modeling domain 
ontology for further semantic indexing of the entry). The outcomes of all stages finally join at the final 
step where the dictionary entry content, search index and entry summaries in two languages are 
transposed into a digital (shared across the Internet) form via a content management system. In this 
case, we used the WordPress platform.  

The entry development flow iteratively repeats for every celebrity on the list, thus, a team of project 
implementers that work on the same entry is assembled dynamically, which means that team member 
lists vary from one entry to another. The students’ responsibility for every activity is controlled by the 
teachers via the defined project coordination procedures.  
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Figure 1. Digital Dictionary Entry Development Workflow 

The crucial component of the digital dictionary compilation is the compilation of the dictionary entry 
which is the core of the dictionary. The process implies copywriting an informative text about a 
celebrity which is aimed at promoting the cultural heritage. This starts an iterative process of joint 
student-teacher work, first, drafting and, then, refining and improving the content (ideas and concepts), 
as well as the form (style, linguistic means and visual component) of the entry. The process involves 
draft submission and then gradual content refinement of the text on the part of the student guided by 

2393



the teacher. As soon as the entry body is complete, further steps are more straightforward and 
comprise text translation, editing, indexing, summarization and digitalization. 

At each step of the workflow, teachers’ activities presuppose reviewing and editing (editing texts in 
Russian and English by native speakers, fact checking by a professional historian, proofreading, 
improving formatting and the layout at the website, etc) intended to refine students’ outcomes. 
Besides, feedback and grading are provided at every transition from the teacher in the flowchart, 
which gives students food for thought, serves as a means to reward specific qualities of students, 
guides their progress in further work on the project, and, in the end, motivates the students’ capability 
to monitor, evaluate and regulate their learning.  

We limited the duration of the academic project to one year. The students involved in the project 
include prospective linguists, translators and digital linguists, one academic group of 8-12 students 
each. These initial conditions predetermined the project scale of a hundred entries in the biographical 
dictionary.  

3.4 Evaluation 
The project design allows to follow the stated PBL principles. The project addresses a challenging 
problem of attracting tourist interest to Chelyabinsk, traditionally a non-touristic area. The means 
chosen to solve the problem is compiling a digital dictionary, which authentically relates to professional 
competences of university students majoring in linguistics and translation. Multidisciplinary nature and 
project design presuppose collaboration in a team of students working on the same dictionary entry 
and close student-teacher contact at each step. The key principle of the project is that students are 
free to choose information retrieval techniques and resources in compiling the entry, they are 
encouraged to express their personal attitudes (a separate section in the dictionary entry structure for 
the student’s associations enhances the effect), and are involved in authoring using their individual 
style. Furthermore, teachers scaffold the learning process at every stage by guiding the information 
search, copyediting, fact checking and proofreading the entry texts, coordinating the workflow and 
providing the feedback. The grading and feedback allow students to reflect on their activity, motivate 
them to act on their assessment, and, consequently, cause gradual improvement of their professional 
skills. As the project outcome is a website available on the Internet, the product is meant for public 
use. The responsibility for the public website production makes students conscious of the end-product 
quality.   

The end-product developed by the students of the South Ural State University participating in the 
outlined academic project meets the requirements for the biographical dictionary and cultural heritage 
website. It comprises bilingual dictionary entries about famous people who lived or visited 
Chelyabinsk, thus following the “genius loci” principle. Every entry is uniformly structured, the 
structural sections being posted on a separate tab of the entry page on the website. The entry content 
has a profile picture (usually a portrait of the person described) and a set of images and multimedia 
content illustrating the text on a corresponding tab. The textual entries are enriched in hypertext links 
to external resources and internal links to webpages providing a brief review of the location-related 
natural objects (rivers, lakes, mountains, etc) and organizations (factories, education institutions, 
theatres, museums, etc.). The website functionality allows for interactive submission of users’ 
feedback and comments; also, the service for submitting users’ associations with the persons 
presented in the dictionary entries is under construction. The website provides an opportunity for 
faceted search by filtering out entries that meet the users’ information needs defined as a set of values 
for ontology-specified categories determined during the project implementation. The digital multimedia 
encyclopedic dictionary of cultural heritage “Chelyabinsk in the Life and Works of Famous People” is 
available at https://dict.susu.ru/en/.  

4 CONCLUSIONS 
The present academic project purports to master a variety of skills. First, the project objectives and 
design allow for solving the problem of using professional skills from various domains, thus permitting 
to recruit students majoring in linguistics, translation and digital linguistics to participate in the project. 
Then, the project design enables students to acquire communication skills necessary to successfully 
cooperate in a team and interact productively with reviewers and editors in order to improve the 
dictionary quality. Next, due to technical support provided by teachers, digital linguists get an 
opportunity to obtain technical skills by working with tools for terms extracting and indexing, as well as 
with a content management system to manage the dictionary website content. Furthermore, linguists 
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and translators obtain transferable skills of information search, critical analysis, gisting and reflection. 
Moreover, participating in the suggested project allows students to foster personal qualities, such as: 

• Accountability, as working in a team in a stage-like framework the student has to take 
responsibility for his actions because the outcome of his work cluster preconditions the success 
at further stages and effective achievement of the final goal; 

• integrity consisting in having strong moral principles with regard to respectful communication 
and open-mindedness during free exchange of experiences and ideas among collaborators; 

• law-abidingness taught via obligation to observe the image and text copyright; 
• the standards of loyalty by remaining committed to the chosen profession;  

• transparency by revealing all relevant information during the project work;  
• objectivity through the need for critical information assessment, absence of being influenced by 

biases and the requirement to factual check-up of the text approved for the dictionary entries.  

All these qualities lay the ground for the adoption of company ethics and adhering to professional 
standards, and are highly valued by prospective employers.  

As a final point, we strongly hope that the present case study of the project aimed at the development 
of a cultural tourism website giving access to a ‘genius loci’ dictionary of celebrities, proves to be a 
consistent and efficient means to develop professional, communication, technical, personal and 
transferable skills of university students and will contribute to the project-based learning theory and 
practice.  

Besides, though we have treated the project as an academic challenge, we tend to believe that the 
suggested dictionary compiling methodology can be applied, with minor modifications, in real-world 
challenges connected with the development of digital encyclopedic resources. In this regard, if 
professional linguists function as implementers, the teachers’ roles are transferred to those of 
professional editors, reviewers and project managers, with the component of academic grading  
eliminated. The presented workflow is equally applicable to solving real-life practical issues of cultural 
heritage dissemination via the development of electronic resources of this type. Thus, both students 
majoring in linguistics and translation, as well as stakeholders in the tourism industry can benefit from 
the practice of digital dictionary of cultural heritage production. 
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Abstract 
Perseverance, or initiating and sustaining productive struggle in the face of setbacks, is imperative for 
the conceptual learning of mathematics. When students engage with challenging tasks, such setbacks 
often manifest as problem-solving errors, which can be devastating for students both cognitively and 
emotionally and often lead to giving up. This outcome is even more prevalent when students are working 
remotely, without a teacher present to offer guidance. Thus, to expect students to persevere with a 
challenging task, we must support them to learn from their errors to help re-initiate their effort. One way 
to support this kind of resilient engagement is through personalized mathematical feedback that 
responds directly to a student’s specific error. This type of attentive support, however, is impossible for 
teachers to provide to all students simultaneously, and therefore it should be investigated how digital 
technology could be leveraged to efficiently support students in these ways. 

The purpose of this exploratory study was to show how a newly designed digital application called 
Drawn2Math (D2M) could anticipate students’ errors with sketching-based fractions tasks and offer 
corresponding mathematical feedback to help support their perseverance. A key feature of D2M is that 
students draw solutions to fractions tasks, such as area models that represent rational numbers. D2M’s 
grading algorithm can identify students sketched anticipated errors based on common misconceptions 
informed by the mathematics education literature and our own pilot research. We designed specific 
textual and visual mathematical feedback, at various scaffolding levels, to be delivered to the student in 
response to their errors. The intent of this feedback was to meet the student at their current stage of 
thinking and support them to persevere with their problem-solving after making an error.  

We completed problem-solving interviews with 10 fourth-grade students who were learning about 
fractions for the first time. Each participant thought-aloud as they completed about 15 conceptual fraction 
tasks that required freehand sketching a visual representation. To test the validity of our error 
anticipation, we employed a Wizard of Oz usability experiment in which students sketched on an iPad 
and received predefined feedback when they made errors that we anticipated ahead of time. The 
predefined feedback was administered by a remotely observing researcher simulating the grading 
algorithm.  

Our findings showed that a large majority of participants’ sketching errors were anticipated. These errors 
ranged from procedural (e.g., miscalculations, not following directions) to conceptual (e.g., numerator 
misconceptions, denominator misconceptions, partitioning and/or iterating misconceptions). Further, 
participants were able to leverage the personalized feedback in response to their anticipated error to 
persevere with the task, even at moments when they were most challenged and frustrated. Participants 
were persevering on these tasks despite working on them remotely without a teacher present. These 
findings suggest that mathematics education technology can help students learn from their mathematical 
errors and persevere with challenging mathematics, even when working alone. The next steps for this 
research will iterate on D2M to improve its sketch-recognition algorithm and feedback effectiveness, and 
will conduct a classroom trial to show D2M’s effect at a larger scale.  

Keywords: mathematics education, digital technology, perseverance, engagement. 

1 INTRODUCTION 
Perseverance is a constructive process by which mathematical understandings are developed. It is 
defined as initiating and sustaining in-the-moment productive struggle in the face of one or more 
obstacles, setbacks, or discouragements ([1]). Opportunities to learn emerge as one encounters ideas 
with which they are unfamiliar, and overcoming such obstacles via resilient effort is central to making 
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sense of new content. Perseverance implies an encounter with a setback that spawned productive new 
efforts that pay dividends toward learning ([1]). This is in conflict with the common misconception that 
perseverance is equivalent to time spent on-task. Reconciling moments of substantial uncertainty (i.e., 
answering a problem incorrectly) may be most critical for learning. The processes of struggle to 
approach, reach, and make continued progress despite a problem-solving misstep puts forth cognitive 
demands upon the learner that are conducive for development of conceptual ideas ([2]). These ideas 
have been echoed for learning mathematics because students develop their mathematical knowledge, 
both in content and ways of thinking, through productive struggle, or as they grapple with mathematical 
ideas that are within reach, but not yet well formed ([3]). Therefore, recent mathematics education 
research ([1], [4], [5], [6]) have explicitly attended to supporting and growing perseverance in the 
classroom, specifically by providing students consistent “opportunities and supports to engage in 
productive struggle as they grapple with mathematical ideas and relationships” ([7]).  

Yet, for students to persevere with challenging mathematics tasks they need ample support from skilled 
teachers. For years, mathematics educators have stressed the importance of actively envisioning how 
students might mathematically approach a challenging task, and through such anticipation, educators 
can plan for precise ways to respond to student thinking to urge continued productive struggle (e.g., [8], 
[9], [10], [11]). Anticipating student responses involves developing considered expectations about how 
students might mathematically interpret a problem, the array of strategies – both correct and incorrect – 
that they might use to tackle it, and how those strategies and interpretations might be related to the 
mathematical concepts, representations, procedures, and practices that the teacher would like their 
students to learn ([11]). By anticipating the likely student responses to challenging mathematical tasks, 
teachers can closely monitor students’ engagement and provide differentiated feedback at moments 
when students are on the verge of giving up. Such feedback is directly informed by anticipating students’ 
mathematical thinking ([9]). Differentiated feedback can be framed as levels of scaffolding, ranging from 
developing low-level conceptual thinking scaffolds to medium-level explaining, reviewing, and 
restructuring scaffolds, to high-level environmental provisioning ([12]). Personalized feedback has been 
shown to support mathematics achievement and help students rely less on memorizing procedures and 
more on their own thinking to persevere with a challenging mathematics task ([13], [14]). However, the 
personalized quality of mathematical feedback is only as good as the accuracy of anticipated student 
responses, and the teacher’s ability to monitor student’s thinking to know when to deliver it ([10]). 

In K-8 classrooms, the meaning of rational numbers (i.e., fractions) is a domain rich with opportunities 
to anticipate student thinking and, thus, support student perseverance. A fraction is a type of number 
that can be expressed in different ways: numerator over denominator (e.g., 3/4), decimal notation (e.g., 
1.7), or whole number followed by a number less than 1 written as a fraction (e.g., 2 1/5). For decades, 
fractions have been known as “…undoubtedly the most challenging number system of elementary and 
middle school mathematics” ([15]). This point applies to both learning and teaching, and thus becomes 
a playground for anticipating ways students might respond to a challenging fractions task. The challenge 
of making sense of fractions stems from curricular, pedagogical, and epistemological factors, with typical 
American curriculum and instruction over-emphasizing the part-whole way of understanding ([16]).  
Related, students rarely have consistent opportunities to explore the distinct meanings of fractions 
concepts, such as the meanings of the numerator and denominator, operator interpretations, the 
meaning of ratios, and how fractional quantities can be constructed by partitioning and iterating from 
reference quantities. Therefore, anticipating over-use of the part-whole meaning of rational numbers is 
common for many educators working with children learning about fractions for the first time ([16]). 

One classroom activity that attends to such exploration of fraction concepts is student sketching of visual 
representations. When students sketch models of fraction concepts and operations, they have the 
opportunity to grapple with various ways of interpreting fractions ([17]). This includes understanding 
fractions as the result of dividing two numbers, as the ratio of two quantities, as operators, as measures, 
and as parts of wholes or parts of sets. The act of freehand sketching visual representations has been 
shown to help students develop conceptual understandings, problem-solving, logical reasoning, and 
mathematical discovery ([18]). Moreover, an incorrectly drawn sketch can give insight into the thought 
process behind the student’s mistake which could be used by a teacher to support productive struggle. 
Several cognitive and neurological studies of mathematical thinking have shown the importance of 
engaging with and creating visual representations for mathematics learning ([19], [20]). This neurological 
evidence, coupled with student development research, drives the accelerating position that 
“mathematics teaching and learning needs to become more visual” ([20]). This combination of learning 
through engagement with visual representations and freehand sketching underpins an effective practice 
for mathematics learning, especially in the context of fractions.  
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Anticipating student thinking is crucial for supporting student perseverance during their problem-solving, 
but only when teachers can monitor all students and respond to each of them with personal feedback. 
Of course, consistently providing attentive support for all students at specific moments of struggle is 
nearly impossible for teachers from a logistical point of view. Further, this is even more challenging for 
teachers working from remote educational settings. Therefore, incorporating intelligent digital 
technology could help with this transition to remote learning by helping students engage with challenging 
mathematics without their teacher physically present. Such technology could anticipate student 
misconceptions and errors by incorporating mathematics education research and monitor student 
thinking digitally to help trigger personalized mathematical feedback. However, many mathematics 
education applications tend to rely on routine-based learning and are absent of opportunities for concept 
development through supported productive struggle. While some mathematics education applications 
are built on educational research to promote differentiated learning (e.g., Amplify Fractions, Teachley, 
DoodleMaths), few of them directly anticipate student thinking to offer personalized mathematical 
feedback that can help keep students engaged with challenging ideas. Most importantly, no current 
mathematics education application incorporates freehand sketching and anticipation-triggered 
personalized feedback to support conceptual learning and perseverance. 

In all, the purpose of this exploratory study was to show how a newly designed digital application called 
Drawn2Math could anticipate students’ errors with sketching-based fractions tasks and offer 
corresponding mathematical feedback to help support their perseverance. This research addresses the 
current needs of mathematics education, especially related to keeping students mathematically 
engaged during remote learning. The sections that follow detail our context and methodology, results, 
and conclusions. 

2 CONTEXT AND METHODOLOGY 

2.1 The Drawn2Math Application 
Drawn2Math (D2M) is a software application being designed to leverage automatic grading algorithms 
and anticipatory mathematical feedback to support student perseverance with sketching-based fraction 
tasks. However, at the time of study the D2M software was still in the development stage, therefore we 
engaged students in a simulation of the application to study the effectiveness of our anticipatory 
approach. We used a Wizard of Oz approach (see 2.2 Data Collection below) to simulate many salient 
features of D2M. These features undergird the development philosophy of D2M as an application that 
could perform like an expert teacher looking over the shoulder of each student that will provide just the 
right amount of guidance to support the conceptual learning of mathematics.  

The final version of the D2M application will contain several modules of research-based sketching-based 
fraction tasks, including sketching fractions as measurements and sketching the actions of fraction 
operations. We chose to focus on fractions tasks due to the richness of information in student sketches 
and the importance of strong conceptual understanding of rational numbers in the K-8 curriculum. D2M 
will be equipped with a digital sketching platform capable of interpreting student-drawn conceptions of 
fractions and providing meaningful feedback to support perseverance. The D2M grading algorithms will 
use partially completed or incorrect sketches to identify students’ conceptual errors. These identified 
errors will be compared to our research-based anticipations of common mistakes and thereby trigger 
personalized mathematical feedback that meets the child at their current stage of thinking. This feedback 
is designed to support students to be resilient and continue to persevere with their problem-solving. 
Such feedback will be predefined, personalized based on the mathematical mistake made, and informed 
by scaffolding research. Additionally, students will be able to use starting dots and different colored pens 
for their scratch work and final answers, encouraging exploration and problem-solving while also 
providing the algorithm further insights into the student thought process. Through this platform and 
feedback system, we will be better able to understand how a child is thinking about mathematics and 
better able to support their continued mathematical progress.  

Each task in D2M is created with several anticipated errors and corresponding pieces of feedback, 
should the student need it. For each D2M task, we prepared and categorized specific anticipations of 
possible student errors ranging from procedural errors (e.g., miscalculations, not following directions, 
etc.) to conceptual errors (e.g., misconceptions related to numerator, denominator, partitioning, iterating, 
etc.). See Table 1 for an error anticipation example for a D2M flexibility-with-fractions task.  
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Table 1. Error anticipations for a flexibility with fractions task in D2M 

Task: “The given rectangle [6 units2] represents 1/3. Draw what 1/6 looks like.” 
Anticipated Procedural Errors Anticipated Conceptual Errors 

They don’t use the starting dot. They apply whole-number bias and draw 2/3. 

They don’t sketch on the grid lines. They confuse the denominator for the numerator and draw 6/1. 

They don’t use the final answer pen. They confuse 1/3 for 1 whole and find 1/3 of the given rectangle 
and draw 1/9. 

They don’t draw enough to register a solution 
attempt. 

They confuse 1/3 for 1 whole and find 1/6 of the given rectangle 
and draw 1/18. 

-- They estimate half of 1/3 using vertical partitions and draw 2/9. 

As a specific example of the anticipatory approach embedded into D2M, consider the flexibility-with-
fractions task “The given rectangle represents 1/3. Draw what 1/6 looks like.” In this task, the given 
rectangle is 6 units2. Research shows that students often have a misconception about the denominator 
of such unit fractions and apply a whole-number bias to their reasoning about 1/6 relative to 1/3 – 
specifically that 1/6 should be twice the size of 1/3 since 2 x 3 = 6 ([16]). Therefore, an anticipated 
student mistake for this problem is an area model of 1/6 that is twice the area of the given area model 
of 1/3. Such a student response would actually be a sketch of 2/3, not 1/6. D2M would monitor this 
anticipated error and deliver a personal feedback message to the student that makes explicit this 
problematic misconception and offers encouragement for a second attempt: “It looks like you drew 
something twice as big as 1/3. Your picture is of 2/3, not 1/6. Can you try again?”  

2.2 Participants 
The participants for this study were 10 fourth-grade students from the Mid-Atlantic region of the United 
States. Each participant was from the same fourth grade class with the same teacher and was learning 
about fractions for the first time. All participants were purposely chosen to have demonstrated, via 
pretest, that they had not yet learned or mastered certain fraction concepts. In this study, approximately 
6 hours of student work were evaluated.  

2.3 Data Collection 
To collect data, each participant engaged with a simulation of the Drawn2Math application. During the 
simulation, participants thought aloud as they problem-solved with up to 18 sketching-based fraction 
tasks on a touchscreen device and received personalized mathematical feedback when necessary. This 
feedback varied, depending on the type of mathematical mistake and if we anticipated it or not. 
Participants’ activity on the touchscreen device was video recorded, the student’s voice was audio 
recorded, and field notes of the simulation were taken. To simulate the application, we used a Wizard 
of Oz approach ([21]). The Wizard of Oz approach is a usability trial in which a participant interacts with 
an unfinished system or product while a researcher (“the Wizard”) simulates the behavior of the system. 
In our case, participants used an iPad sketching program, Pixelboard, through which a remote 
researcher (the first author) could see in real-time what they are drawing. Thus, each participant worked 
on their sketching task individually and were monitored by the researcher remotely. The researcher’s 
job was to act as the Drawn2Math grading algorithm – to administer predefined and personalized 
mathematical feedback when participants submitted a certain incorrect sketch, or to mark a submission 
correct and advance the participant to a new task. The Wizard’s feedback was only via windows of text 
and/or images that appeared on the participant’s iPad. The Wizard did have a line of sight to the 
participant so they could observe body language. Participants were informed that they were allowed to 
stop working at any time. 

2.4 Data Analysis 
We analyzed the data in two ways. First, we discerned the rate at which participants’ errors were 
anticipated by the research team. Second, we discerned the rate at which participants were persevering 
as they engaged with the simulated D2M application.  

To describe our efficiency in anticipating participant errors, we calculated the participants’ Anticipated 
Errors Rate (AER). To do this, we found the quotient of the anticipated errors made by participants 
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(denoted as A) to the total number of errors made by participants (denoted as T) while working within 
the D2M simulation. Thus, AER = A/T.  

To capture the ways in which participants persevered (or did not) while working in the D2M simulation, 
we used the Three-Phase Perseverance Framework (3PP) ([1], [4], [5], [6]) (see Figure 1) as a 
qualitative analytical tool informed by mathematics education research ([2], [3], [23], [24], [25]). The 
three-phases of the 3PP are (i) the Entrance Phase, which considers if the task at hand necessitates 
perseverance, (ii) the Initial Attempt Phase, which considers if a participant decided to initiate and 
sustain their effort toward a task solution and if those efforts were mathematically productive, and (iii) 
the Additional Attempt Phase(s), which considers if a participant decided to re-initiate and re-sustain 
their new effort toward a task solution after a substantial setback(s) and if those new efforts were 
mathematically productive. A participant could theoretically experience multiple Additional Attempt 
Phases if they encountered multiple substantial setbacks while working.  

 
Figure 1. Three-Phase Perseverance Framework (3PP) 

Using the 3PP, we calculated the participants’ Perseverance After Anticipated Error Rate (PAAER). The 
PAAER captured participants’ mathematical productivity as a result of their willingness to reengage with 
the task and not give up after making an anticipated error for a D2M sketching-based task. This 
describes participants’ productive struggle after an anticipated setback and receival of subsequent 
personalized mathematical feedback, that is, that participants’ resiliency paid dividends of mathematics 
learning. Thus, the PAAER was calculated as the quotient of frequency of participants’ mathematical 
productivity as a result of re-initiated and re-sustained new efforts after an anticipated error (M) and the 
anticipated errors made by participants (A). Thus, PAAER = M/A. For clarification, participants’ 
mathematical productivity as a result of re-initiated and re-sustained new efforts (M) was operationalized 
as submitting a correct answer or as demonstrating progress toward better understanding a 
mathematical idea after a setback, compared to previous evidence of understanding.  

Lastly, because the data was available, we also calculated a Perseverance After Unanticipated Error 
Rate (PAUER). The PAUER captured participants’ mathematical productivity as a result of their 
willingness to reengage with the task and not give up after making an unanticipated error for a D2M 
sketching-based task. Hence, the PAUER was calculated as the quotient of frequency of participants’ 
mathematical productivity as a result of re-initiated and re-sustained new efforts after an unanticipated 
error (S) and the unanticipated errors made by participants (T – A). Thus, PAUER = S/(T – A). 
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3 RESULTS 
In this section, we share the results regarding anticipated and unanticipated errors and the subsequent 
perseverance for all participants working on simulated D2M tasks. We also share a descriptive example 
of a representative participant’s experience. Since the purpose of this study was to determine the 
efficiency of our anticipation of participant sketching errors and to capture the perseverance that 
followed, we only considered participants’ work that contained errors. Additionally, recall that participants 
were working on these tasks alone during the Drawn2Math simulation, without a teacher present.   

3.1 Participants’ Anticipated Errors and their Subsequent Perseverance 
In general, our findings showed that we were often successful in anticipating participant sketching errors 
and, when we did, participants almost always persevered to make additional mathematical progress on 
a fractions task despite the setback (see Table 2 for more details of these findings). While working on 
up to 18 sketching-based tasks, all 10 participants made errors. The frequencies of errors varied by 
participant, with the minimum number of errors being two and the maximum number of errors being 19.  

 Table 2. Participants’ anticipated errors and their subsequent perseverance 

 
Anticipated 
Errors (A) 

Total Errors 
(T) 

Productive New 
Efforts After 
Anticipated 

Error (M) 

Anticipated 
Errors Rate 

(AER) 

Perseverance 
After Anticipated 

Errors Rate 
(PAAER) 

Participant 1 15 19 14 79% 93% 

Participant 2 2 2 2 100% 100% 

Participant 3 2 2 2 100% 100% 

Participant 4 9 11 8 82% 89% 

Participant 5 6 7 6 86% 100% 

Participant 6 5 7 4 71% 80% 

Participant 7 9 9 8 100% 89% 

Participant 8 2 2 2 100% 100% 

Participant 9 3 3 3 100% 100% 

Participant 10 3 3 3 100% 100% 

Totals 56 65 52 86% 93% 
Legend: Anticipated Errors Rate (AER) = A/T; Perseverance After Anticipated Errors Rate (PAAER) = M/A 

Across all participants, we correctly anticipated a participant error at the rate of 86% (AER = 86%). In 
other words, during the D2M simulation, participants made a total of 65 errors (T = 65) and we correctly 
anticipated 56 of them (A = 56). Further, after a participant made an anticipated error and received 
personalized mathematical feedback associated with that error, they went on to persevere to make 
mathematical progress 93% of the time (PAAER = 93%). In other words, during the D2M simulation, 
participants experienced 56 setbacks as a result of making an anticipated error (A = 56), and, upon 
receival of feedback, they were able to re-initiate and re-sustain a new, mathematically productive effort 
toward a solution 52 times (M = 52). 

Only nine unanticipated errors were made across all 10 participants (T – A = 9). Only two productive 
new efforts were made after these nine unanticipated errors (S = 2). Thus, after making an unanticipated 
error, participants only went on to persevere to make mathematical progress 22% of the time (PAUER 
= 22%).   

3.2 Descriptive Example: Participant 4’s Experience on One Fractions Task 
As a descriptive example, consider Participant 4’s (P4) experience with a flexibility-with-fractions task 
prompting them to draw an area model of 1/6 given a rectangular area model representing 1/3. The 
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given model of 1/3 had an area of 6 square units (2 units by 3 units). This is the same task for which we 
shared our error anticipations in Table 1.  

Reading the instructions silently, P4 initiated and sustained their effort toward a task solution by quickly 
sketching a rectangle with an area of 2 square units (2 units by 1 unit) as their answer. It seemed they 
were sketching one-third of the given rectangle, or 1/9. They submitted this answer, and it was graded 
as incorrect, marking the first error made by P4 (T = 1). P4 reacted silently with their body language 
expressing disappointment. This was an anticipated conceptual error (A = 1) because P4 likely confused 
1/3 for 1 whole and found 1/3 of the given rectangle, thus sketching 1/9, not 1/6. This error initiated a 
piece of lower-level scaffolded feedback designed to gently remind them to refocus their attention on 
the given information. The feedback said, “The size of your 1/6 is incorrect” (see Figure 2, left). P4’s 
mistake may have stemmed from understanding that 1/6 is a smaller quantity than 1/3, but not 
completely understanding the exact relationship between the size of sixths compared to thirds. P4 
responded resiliently to this setback and re-engaged to make a new effort toward a task solution. They 
re-initiated a new effort by deciding to explore some new ideas using the Draft Pen. They re-sustained 
a new effort by sketching some circular area models depicting 2/6 and 1/3 (see Figure 2, center). They 
said, “I know these are the same,” referring to the equivalence of 2/6 and 1/3. After studying their scratch 
work, P4 drew a rectangle with an area of 2 square units (2 units by 1 unit) as their answer, which was 
the same answer as their previous incorrect submission. Despite P4’s new efforts to explore these ideas 
using a different kind of visual representation, this new effort was determined to be not mathematically 
productive (M = 0). They submitted this answer and it was again graded as incorrect, marking their 
second total error (T = 2), which was the same anticipated conceptual error (A = 2) as earlier. P4 
responded, “Yeah, I know but what else can I do?” to the notification of their incorrect answer, suggesting 
they were substantially unsure how to proceed with this task. At this point they received their second 
piece of personalized feedback triggered by the anticipated error, which said “The size of your 1/6 is too 
small” (see Figure 2, right). This piece of medium-level scaffolded feedback was designed to provoke 
the student to think about a more exact relationship between the size of sixths compared to thirds. 

  
Figure 2. P4’s Experience on a Flexibility-with-Fractions Task 

P4 again responded resiliently to this feedback and re-engaged to make another new effort toward a 
task solution. P4 re-initiated this new effort by again deciding to explore some new ideas using the Draft 
Pen. They re-sustained their effort by sketching a copy of the given rectangle that represented 1/3 and 
partitioning it into 6 equal pieces (see Figure 3, left). They narrated their work by saying, “I’m going to 
cut this up,” referring to their partitioning work with the given model of 1/3. After pondering their scratch 
work, P4 sketched a rectangle with an area of 4 square units (2 units by 2 units) as their answer, which 
was incorrect. They said, “I know it’s like half, this is close” as they submitted their answer. Despite the 
incorrect answer, these new efforts were determined to be mathematically productive (M = 1) because 
P4 was using their scratch work to think about how to use partitioned pieces of the given 1/3 to build 
their model of 1/6. Additionally, P4 mentioned in their think-aloud that they knew that 1/6 was one half 
the size of 1/3, which was correct, yet for some reason they sketched a rectangle that was non-
representative of that relationship. Thus, their submitted answer was graded as incorrect, marking their 
third total error (T = 3). This was an anticipated conceptual error (A = 3) because P4 estimated half of 
1/3 by using vertical partitions to draw 2/9, not 1/6. P4 reacted, “There is no other way,” seemingly 
convinced that this task was not possible to solve. At this point they received their third piece of 
personalized feedback, which said “Try using a horizontal line to help you split up the given rectangle 
into smaller pieces” (see Figure 3, center). This piece of higher-level scaffolded feedback was designed 
to suggest a practical problem-solving strategy that may have eluded the student thus far. 
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Figure 3. P4’s Experience on a Flexibility-with-Fractions Task (continued) 

P4 immediately and resiliently responded to this feedback by saying, “Ohh, I didn’t know I could do that! 
I didn’t know how to draw three boxes.” P4’s reaction provided some insight into their previous incorrect 
submission. It seemed that through P4’s previous scratch work in which they partitioned the area of 
model of 1/3 into 6 equal pieces, they came to understand that 1/3 was equivalent to 2/6, and half of 2/6 
would represent 1/6, or 3 of the square-unit boxes on the digital page. However, a method of sketching 
1/6 as an area of 3 square units did not occur to P4 in these moments, so they sketched 1/6 as an area 
of 4 square units instead, which they believed to be “close.” After their reaction, P4 re-engaged to make 
another new effort toward a task solution. They re-initiated this new effort by again deciding to use the 
Draft Pen and re-sustained their new effort by partitioning the given model of 1/3 into 2 equal pieces 
using a horizontal line. P4 then sketched their new answer as a rectangle with an area of 3 square units 
(1 unit by 3 units). They submitted this answer, and it was graded as correct (see Figure 3, right), thus 
this new effort was determined to be mathematically productive (M = 2).  

On this flexibility-with-fractions task, P4 made three total errors (T = 3), all of which were anticipated (A 
= 3), and leveraged personalized feedback to make two new mathematical productive efforts in response 
to their three anticipated errors (M = 2). Thus, on this task P4’s AER was 100% and their PAAER was 
approximately 67%. Across all simulated D2M tasks with which P4 worked, their AER was 82% and 
their PAAER was 89%. Related, P4’s PAUER across all simulated D2M tasks was 0%. 

4 CONCLUSIONS 
By simulating the important features of the D2M application, this study sought to show how D2M could 
anticipate students’ errors with sketching-based fractions tasks and offer corresponding mathematical 
feedback to help support their perseverance. The AER of 86% suggests that our research team was 
largely successful in anticipating participant mistakes, but that there is room to grow in efficiency. The 
PAAER of 93% suggests that when we can anticipate a student error, our feedback can efficiently 
support their perseverance in problem-solving, despite the student-perceived setback or 
discouragement. Coupled with the PAUER of 22% (albeit with a small sample size), we are encouraged 
to learn that our anticipation of student errors seems to play a large role in supporting student 
perseverance, and thus an investment in research to uncover more anticipated errors is worthwhile if 
the end goal is to support students’ perseverance in problem-solving with challenging mathematical 
tasks. This might be especially important for children working remotely, without a teacher present, when 
the urge to disengage from a challenging task is unsurprisingly high. It is important to mention that the 
development of D2M is ongoing, and important research like this continually informs the inclusion of 
unanticipated errors into our bank of anticipated errors. Therefore, as the research and development of 
D2M moves forward, we will make incremental progress toward anticipating more student errors, and 
therefore, toward better supporting student perseverance via digital technology in mathematics 
education. 

One limitation of this study is that the Drawn2Math application features were being simulated by a 
remotely observing researcher. Thus, the next steps for this research will be to conduct a similar study 
using a functional application that uses an algorithm to provide the personalized feedback based upon 
student sketches. We will iterate on Drawn2Math to improve its sketch-recognition algorithm and 
feedback effectiveness, and will conduct a classroom trial to measure Drawn2Math’s effect at a larger 
scale. This continued research will provide important contributions to advancing theory of how using 
anticipated errors to provide personalized feedback within a technology platform impacts perseverance 
in remote settings, and whether this will translate to conceptual learning of mathematics. 
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TOURISM DISCOURSE AND CULTURAL LITERACY: NEW 
CHALLENGES IN THE PANDEMIC ERA 
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South Ural State University (RUSSIAN FEDERATION) 

Abstract 
The paper addresses the issue of cultural literacy education in the pandemic era. Cultural literacy is a 
manifold concept which refers to the ability to understand and participate fluently in a given culture. In 
this paper we focus on a cultural heritage aspect of this concept. Cultural heritage is defined as part of 
material and spiritual culture inherited from previous generations and passed on from generation to 
generation as something worthy of being valued, preserved and admired. We enhance the idea that 
cultural heritage literacy is closely connected with the notion of intellectual tourism discourse under 
which name we understand cultural and educational tourism discourse undertaken with the purpose to 
get acquainted with the cultural heritage of a certain locus. We apply an integral approach to describe 
intellectual tourism discourse as a distributed phenomenon – a fragment of knowledge of some 
cultural heritage items, a fragment of social space involving the participants in the process of 
communication and the social context, a fragment of culture with its cultural values, and a fragment of 
language verbalizing the said knowledge, social and cultural space. All the units of intellectual tourism 
discourse are interdependent and interrelated and are actualized in the process of communication. 
Because of closed borders in-person intellectual tourism per se in the pandemic era is dying out, thus 
cultural literacy decreases. We describe new tools to enhance cultural literacy through virtual tourism 
discourse in on-line multimedia encyclopedic dictionaries of cultural heritage. Such dictionaries are 
based on the “genius loci” principle which entails the influence of a certain locus on different national 
cultures and famous people and vice versa - the influence of famous people on the cultural image of 
that locus. Such dictionaries develop a comprehensive view of the cultural heritage of certain places 
and people, which allows intellectual tourists to travel virtually and thus improve their cultural literacy. 
In this paper we describe the general idea of such a dictionary, give an example of an entry, and 
develop the concept of intellectual tourism and cultural literacy education. We also describe the 
experience of application of such a dictionary to teaching lexicography, intercultural communication 
and tourism discourse for students in linguistics and tourism. In the end, we comment upon the 
insights gained from the research and its impact on the process of cultural literacy education. 

Keywords: cultural literacy, integral approach, intellectual tourism, discourse, cultural heritage.  

1 INTRODUCTION 
Cultural literacy is a manifold concept which has been treated in many different ways, but generally 
refers to the ability to understand the traditions, regular activities and history of a group of people from 
a given culture. Some researchers admit that it can be especially important to be culturally literate if 
you are part of the dominant culture. Seeing, hearing and learning about how other people live can 
make you more culturally sensitive and aware. Cultural literacy helps develop a range of skills, e.g., 
communication and self-reflection [1].  

Other researchers focus on the positive effect cultural literacy has on society. It reduces prejudice and 
inequality based on culture, increases the value placed on diversity and difference, increases 
participation in social and community practices, visiting museums, attending performances and gaining 
access to various community programs [2]. 

Thus, cultural literacy is a complex and multidimensional concept. In this paper we focus on its cultural 
heritage aspect. Cultural heritage is defined as part of material and spiritual culture inherited from 
previous generations and passed on from generation to generation as something worthy of being 
valued, preserved and admired. We enhance the idea that cultural heritage literacy is closely 
connected with the notion of intellectual tourism discourse. We define intellectual tourism as an activity 
undertaken with the purpose to get acquainted with the cultural heritage of a certain locus, for 
example, Florence, St Petersburg, Barcelona, etc. To describe intellectual tourism discourse we apply 
an integral approach. 
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2 METHODOLOGY 
An Integral approach in linguistics based on the principles of K.Wilber’s universal integral theory [3] 
was first worked out and put into practice by the author of this paper in the book Research Text: An 
Integral Approach [4]. The integral approach in linguistics is defined as an approach which combines 
different perspectives of one and the same object of research to give it a global, multidimensional, and 
comprehensive interpretation with all the elements of the integral approach being not a mere sum total 
but sharing a common core which helps reveal their interrelation and interdependence in exploring and 
explaining the research object. 

Our integral theory of the research text [4] looks at the latter as an integral distributed object, a unity of 
four fragments: a fragment of knowledge, a fragment of national culture, a fragment of language, and a 
fragment of social space in their global interrelation and interconnection. Communicative activity as a 
role performance of speech activity is the core which unites the above fragments into a single whole. 
With the text being the sign model of discourse we suppose that this integral approach can be applied 
to discourse as a whole. 

Thus, from the integral perspective, discourse  may be interpreted as an integral distributed 
phenomenon, a process of linking communicative activities of different communicators, in which 
fragments of knowledge, national culture, language and social space are verbalized in their global 
interrelation and interconnection leading to the control of the non-speech activities of those involved in 
communication. 

Intellectual tourism discourse, within the framework of the integral approach, is seen as a distributed 
phenomenon: a fragment of knowledge of some cultural heritage items, a fragment of social space 
involving the participants in the process of communication and the social context, a fragment of culture 
with its cultural values, and a fragment of language verbalizing the said knowledge, social and cultural 
space. All the units of intellectual tourism discourse are interdependent and interrelated and are 
actualized in the process of communication.  

In 2019 the world entered the pandemic era. Unfortunately, the virus does not show any visible signs 
of digression, and borders of many countries remain closed. Because of closed borders in-person 
intellectual tourism per se in the pandemic era is dying out, thus, cultural literacy decreases. 
Therefore, global society has to look for new ways to enhance cultural literacy. We are convinced, that 
on-line multimedia encyclopedic dictionaries of cultural heritage can help handle this challenge.  

The concept of "a dictionary of cultural heritage" was introduced by O. Karpova in 2014 [5]. It means a 
dictionary that contains encyclopedic information about outstanding personalities who lived and 
worked in a particular locus and who had a noticeable impact on the development of local and global 
culture. O. Karpova used this term while describing  the encyclopedic  dictionary “Florence in the 
Works of World-Famous People” which contains encyclopedic information about famous people: 
writers, painters, musicians, sculptors, etc., who lived and worked in Florence, came there to study art 
and create their masterpieces, and thereby contributed to the development of the cultural life of 
Florence and the whole world. 

O. Karpova offers the following principles of compiling an encyclopedic dictionary of cultural heritage. 
First, the basic principle of selecting anthroponyms for the dictionary is genius loci (genius of place). 
Second, the sources of information for the dictionary are encyclopedias (general and special, e.g., 
musical, theatrical, literary, architectural, etc.), printed and electronic archival documents, city 
chronicles, monographs, memoirs and other literature. Third, the dictionary is addressed to tour guides 
and intellectual tourists. Fourth, the structure of the dictionary consists of the following elements: 
Introduction, A to Z corpus of anthroponyms, Appendices, each of which has its own structure. The 
appendices are organized according to four principles: alphabetical, national, subject and 
chronological. The structure of a dictionary entry includes six sections: Biography, Creative Works, 
Florence Influence, Learn More, Associations, and Graphic Illustrations. The section of associations is 
of the greatest value for intellectual tourists, as it reflects personal impressions and associations of the 
author of the entry gained when visiting a particular place related to the personality [5]. 

The encyclopedic dictionary “Florence in the Works of World-Famous People” is the first dictionary of 
cultural heritage of the type. We are deeply convinced that compiling dictionaries of cultural heritage 
has great prospects not only for the preservation of cultural heritage and improvement of cultural 
literacy, but also for the development of the intellectual tourism encyclopedic discourse theory. 
Therefore, we have applied the integral analysis to the intellectual tourism discourse and compiled the 
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dictionary of cultural heritage about Chelyabinsk, Russia - “Chelyabinsk in the Life and Works of 
Famous People” based on the critical analysis of principles laid down by O. Karpova. 

To compile the dictionary we assembled a team of students and teachers who solved different tasks of 
the project. Students collected information about famous people who ever visited or lived in 
Chelyabinsk for a certain period of time, and wrote draft dictionary entries following an adopted 
structure. Teachers acted as their tutors and text editors. Such collaboration yielded positive results in 
that the students not only mastered their linguistic and lexicographic competences, but also improved 
their cultural literacy, and learnt to work as a team.  

3 RESULTS 
For the present project we have chosen our native city Chelyabinsk as its locus. Chelyabinsk, the 
seventh largest city in Russia by population, is famous as an important industrial centre, mainly heavy 
industry and metallurgy [6]. However, Chelyabinsk can boast a lot of famous personalities in different 
spheres of cultural life who contributed greatly to the cultural heritage of Russia. It is the ultimate goal 
of the present project to promote a positive image of our city and attract intellectual tourists to the 
place through the multimedia encyclopedic dictionary of Chelyabinsk cultural heritage “Chelyabinsk in 
the Life and Works of Famous People”.  

The dictionary is a local encyclopedic text about Chelyabinsk, the main principle of which is “genius 
loci” which entails the influence of a certain locus on the national culture and famous people, and vice 
versa - the influence of famous people on the cultural image of that locus. This is a deployable 
hypertext containing links to dictionaries, encyclopedias and other electronic resources that can 
provide users of the dictionary with detailed and useful information about places in Chelyabinsk 
associated with the life and work of famous people. 

In order to specify the structure of the dictionary entry and make our dictionary “Chelyabinsk in the Life 
and Works of Famous People” interesting and attractive for people of different ages and cultures we 
conducted a sociolinguistic survey. The sociolinguistic survey was carried out in 2 stages: the first 
stage in the USA, the second − in Russia; a total of 212 people took part in the survey. As a result of 
the survey, we added an extra section to the structure of the dictionary entry which we called "Travels 
in Chelyabinsk". This section includes a map of memorable places in Chelyabinsk connected with the 
life and work of the celebrity.  

Thus, a new structure of the dictionary entry consists of seven sections: Title, Biography, Creative 
Works/ Achievements, Personality and Chelyabinsk, Travels in Chelyabinsk, Associations, and 
References. Figures 1-6 show a draft of the dictionary entry about Chelyabinsk painter Ignatiy 
Vandyshev compiled for our dictionary of cultural heritage “Chelyabinsk in the Life and Works of 
Famous People” in accordance with the above structure by M. Yakovleva. 

The "Title" section includes the full name of the famous person, and the years of life, i.e. “Vandyshev 
Ignatiy Lukitch (29.01.1891 - 02.03.1964)”.  

In the "Biography" section the life of the famous person is described. A fragment of the “Biography” 
section of the entry on I.L. Vandyshev is given in Fig.1. 

 
Figure 1. Biography section. 
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The title of the next section, "Creative Works” or “Achievements", depends on the profession of the 
famous person and describes the creative work or career of the person, respectively. A fragment of 
this section of the entry on I.L. Vandyshev is presented in Fig.2.  

 
Figure 2. Creative Works section. 

Sections “Personality and Chelyabinsk” and “Travels in Chelyabinsk” seem the most important for 
intellectual tourists, since the former describes the connection of the famous person with Chelyabinsk, 
and the latter is an interactive guide to the places in Chelyabinsk where the famous person lived, or 
worked, or visited as a guest. Fragments of both sections are given in Figures 3 and 4 respectively. 

 
Figure 3. Personality and Chelyabinsk section. 
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Figure 4. Travels in Chelyabinsk section. 

In the "Associations" section the author of the dictionary entry describes personal impressions and 
emotions that arose on visiting a particular place associated with the famous person. A fragment of 
this section of the entry on I.L. Vandyshev is presented in Fig. 5. 

 
Figure 5. Associations section. 

Finally, the "References" section includes all sources of information that the author used when 
compiling the entry, both References and Multimedia. A fragment of the References section is given in 
Fig.6. 
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Figure 6. References section. 

We assume that our dictionary of cultural heritage is not only a local encyclopedic text about 
Chelyabinsk, but also a useful guide for intellectual tourists who are interested in the history and 
culture of Russian regions, e.g., Chelyabinsk. Such dictionaries develop a comprehensive view of the 
cultural heritage of certain places and people, which allows intellectual tourists to travel virtually and 
thus improve their cultural literacy. We strongly believe that compiling such dictionaries can attract 
intellectual tourists and thus increase the overall level of cultural literacy in the pandemic era. Another 
field of application of such dictionaries may be education, namely project-based lexicography, when a 
team of students compile a dictionary of cultural heritage of a certain locus, thus enriching their own 
linguistic competences and cultural literacy, as well as the cultural literacy of prospective tourists. The 
research into tourism discourse and its integral character may be of interest to students in discourse 
analysis and tourism industry too.  

4 CONCLUSIONS 
Today, when the coronavirus pandemic is raging around the world, tourism industry faces an 
unprecedented crisis. New challenges require new solutions. We are firmly convinced that online 
dictionaries of cultural heritage can become a new tool to attract tourists, as well as increase the level 
of cultural literacy of the world population. Such dictionaries develop a comprehensive view of the 
cultural heritage of certain places and people, which allows intellectual tourists to travel virtually and 
thus improve their cultural literacy. Such dictionaries can be successfully applied not only in tourism, 
but also in the field of education, for example, to teach lexicography, intercultural communication and 
tourism discourse for students in linguistics and tourism. 
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Abstract 
An example for using Node-RED for expanding the students’ knowledge and skills in object-based 
programming with JavaScript is presented in the article. Actual practice has proven that learning is 
productive when the new knowledge is put into practice, it is only then the students are able to form 
long-lasting skills. This is the main reason for us to find effective approaches for STEM education that 
use integrative methods with practical focus and provoke students to think. The main advantage of this 
type of education is so called “learning by doing”. It can be used in extracurricular classes where the 
use of new and innovative methods is highly recommended. With the help of the instrument Node-
RED is easy to create an environment in which students expand their skills in object-based 
programming with Java Script in the traditional curricular classes. This instrument turns the hard to 
understand and abstract matter into something real and easy to understand. 

Keywords: Node-Red, object-based programming, knowledge, skills.  

1 INTRODUCTION 
There is hardly any field in our society where technology and innovation are not used. Vast number of 
professions and communicative models could not exist without technology. Science and innovations 
are playing significant role in human development and as every revolution they lead to 
transformations, crashes, and insecurity but also to progress. 

Educational system is very important part of human development and therefore innovation and 
technology has influenced and changed it too. The paper book has been replaced by the e-book in 
some schools and electronic educational resources are widely used. The computer allows us to teach 
students in more interesting way, using interactive multimedia lessons on different platforms. This is 
one of the reasons why teaching Informatics and Information Technologies are crucial for the 
curriculum. As we speak of educational technology, we mean not just technical devices but the 
pedagogically based decisions on what kind of methods, forms, and approaches of teaching we are 
choosing. The methods should correspond to the level of students, their interests and should be 
related to the educational objectivities we have chosen. 

The aim of using contemporary educational technologies is to improve the effectivity of both teaching 
and learning [7]. Active participation, learning by doing and learning through experience are basic 
principles which should be taken into consideration when preparing our lessons. The teacher is 
supposed to be more like a mentor to the students and not the main source of knowledge and 
information. These methods turn students into active participants and help them to gain long-term 
knowledge. Motivation is very important when it comes to learning. To motivate students, we have to 
focus on solving real life problems so that students can see the reasons they are learning something 
and not just memorizing some useless academic knowledge. When children understand that they can 
use this in real life situation they become interested and motivated. In this aspect, as a part of the 
methodology of teaching, the teacher should encourage students to explore and give them some 
freedom in the process of studying. 

The teacher, as a participant in the educational process, should have one major goal – to seek the 
most effective methods for teaching the students and to present the lesson in a way student will 
understand [2, 3]. Teachers should also try changing the curriculum and use technology in teaching as 
it helps when it comes to understanding abstract matter. 

Another important thing, which teachers are facing, is the usage of different educational platform on 
the Internet combined with the syllabus on Informatics and Object-Based Projecting and Programming. 
What is more, innovative technologies and practices based on STEM have gradually started to replace 
the traditional way of teaching. This teaching technology includes consecutive steps that are 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
2413



conducted in a particular way during the lesson. This is how “technological” methodological systems 
are created, they could be audio-visual, communicative, computer-based, integrated etc. Team and 
group work fit perfectly when it comes to problem solving situations. 

The usage of STEM system is constantly growing among schools and this is a serious proof of that 
STEM education can be of significant help in traditional educational system [9]. STEM system is still 
an innovation and there are numerous ways of implying it in formal education syllabus. This raises a 
serious question: What kind of methods should be used so that students could combine knowledge 
from different curriculum subjects and easily acquire the most difficult ones? 

One of our main goals is to present a new and effective method in teaching Informatics. A method that 
uses STEM education and all the innovative educational technologies to make the process of learning 
and teaching more effective. 

There are various concepts about the usage of technology in education [5]. According to one of them 
the accent is in the use of technological components during the teaching process. As such component 
is seen the instrument Node-RED which is used in upgrading knowledge and skills in object-based 
programming with JavaScript [1, 4]. 

The presented methodology of teaching is based on so called “intelligent” approach to understanding 
new knowledge by implying the innovative STEM technique in the extracurricular classes. Presenting 
the educational content this way and following certain logical consecutive in building the interface 
(using Node-RED), give the students the opportunity to easily understand the complicated study 
material, lets them develop their algorithmic thinking and builds long-term knowledge. 

2 CHARACTERISTICS OF NODE-RED AS AN INSTRUMENT FOR 
SUPPORTING THE METHODOLOGY VIA STEM TEACHING MODEL 

Node-RED (“Fig. 1”) is a programming instrument that connects hardware devices, API, and online 
services in a new and interesting way. It provides a browser-based editor that connects streams, using 
a wide range of nodes that can be imported in it just by clicking Node.js. 

Node.js is an Open-Source server application that creates an environment for JavaScript. Run by 
JavaScript machine on Google V8. Node.js is used to create fast and scaled web applications and the 
model is run by unblocking I/O operations which make it light and effective. Thanks to its 
characteristics it is widely used by a lot of companies. 

 
Figure 1. Node-Red interface. 
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The basic building blocks of Node-RED are the nodes which are logically arranged in a flow. Nodes 
are activated either by receiving a message from the previous flow or by waiting for some outside 
action such as income HTTP app, timer or change in GPIO hardware to occur. The nodes process the 
message and send it to next nodes in the flow. 

The node can have only one input port and as many output ports as needed. The nodes are 
connected by conductors through their ports. The port itself can have a label on it which visualize 
when the mouse’s cursor is on it (“Fig. 2”). 

 
Figure 2. Input and output node’s ports. 

Node-RED provides browser-based editor of flows, that eases the connection between the flows using 
the vast number of nodes. After that, the flows can be used in the working environment just by a click. 
The functions of JavaScript can be created in the program editor by a word processor. Useful 
functions, templates and flows can be saved in the library and used again later. Some nodes show 
messages for the condition and icon under the node. This function is used to show the current 
condition of the node - e.g., the nodes MQTT show whether they are connected now or not (“Fig. 3”). 

 
Figure 3. Connected nodes. 

In case there are some undirected changes, the node has a blue circle above it. If there are mistakes 
in the configuration of the node, it shows a red triangle. Some nodes have buttons on their left or right 
rim. The buttons allow communication between the node and the program editor. Injection nodes and 
nodes that eliminate mistakes are the only basic nodes that have buttons. The dialog box allows fast 
and easy way to add a node without dragging it from the palette. 

Objects which visualize data or process of different flows are placed in Dashboard (“Fig. 4”) 
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Figure 4. Visualizing of different data on Dashboard. 

3 EXAMPLE FOR USING NODE-RED FOR UPGRADING THE KNOWLEDGE 
AND SKILLS IN OBJECT-BASED PROGRAMMING WITH JAVASCRIPT 

JavaScript is one of the most popular script languages for Internet programming [8]. It helps for the 
websites and web pages we are using today to be more dynamic and attractive. And what is more the 
concept of Internet of things (IoT) is becoming more and more popular in our daily life and gives us 
wide range of possibilities and opportunities to create teaching projects. And this is where Node-RED 
appears to be the link between the hardware component and the control interface that uses 
JavaScript. The interface that controls and visualize data is written on JavaScript and is part of the 
curriculum of Object-based programming at school. 

3.1 Project description 

3.1.1 Aim of the project 
- Improving and expanding of the knowledge of the structure “if..else”. 
- Improving and expanding of the knowledge of the function “Date“ and “Split“. 

3.1.2 Instructions 
• Each student has a computer with Node-RED server and programming environment Visual 

Studio Code. 
• Each student must create an algorithm that controls the level of temperature of the air-

conditioning system in the “kitchen”. The sensor that measures the local temperature publishes 
the value in “PGEE /temperature“ in the local net. The algorithm has to read the data from the 
sensor in the “kitchen“ which is published in “PGEE/temperature“. It is supposed to check if the 
current value is lower or higher than 30 C°, but lower than 40 C° or if it is higher than 40 C°. 
Depending on the value, the algorithm has to launch three different scales of cooling. The 
structure “if..else“ is used during this check-up. The algorithm must show the exact local time by 
changing its colour using the function Data. 
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3.1.3 Implementation 
Students are expected to develop the following solution (“Fig. 5”, “Fig. 6”, “Fig. 7”): 

 
Figure 5. Main flow scheme. 

 
Figure 6. Output function of current local time. 
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Figure 7. Function that checks the ongoing temperature value. 

 
Fig.8 Control interface of the program 

4 CONCLUSION 
An example for using Node-RED for expanding the students’ knowledge and skills in object-based 
programming with JavaScript was presented in the article. To achieve more effective educational 
process, it is not enough just to imply the new technology into traditional teaching. Implying the new 
technology in the traditional educational process is not sufficient to make it more effective. 
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To provoke the students’ interests the whole process should imply different methods that are related to 
the students, approaches that are student oriented and corresponding to the way students learn. The 
learning environment should be transformed, and methods should vary according to students [6]. 
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LEARNING CONTRACT IN ADULT EDUCATION – EXPERIENCES 
AND BEST PRACTICES 

David Krystof 
Mendel University in Brno (CZECH REPUBLIC) 

Abstract 
Adult education is based on a relationship of partnership, where the subject of education can articulate 
his or her educational needs and the educator acts more as a guide and supporter of learning in the 
learning process than one who tells what to do and how to do it. This Malcom Knowles-inspired 
approach also entails a clear requirement to set a specific objective and rules during the education 
process. Learning contract is also important because it provides some red thread as to how the 
educational process will be conducted and what is desirable and what is not. 

Keywords: adult education, contracting, transactional analysis. 

1 INTRODUCTION 
The question is what such a learning contract should look like. Or what circumstances come into its 
setting. A young psychological approach a transactional analysis based on contracting can offer 
answers to these questions. While transactional analysis is a psychological direction, it also has its 
application in educations. This application has been operational since 1970 and is still being 
developed. The principle is the application of transactional analysis concepts in education. 

The transactional analysis within the concept of contracting distinguishes 3 levels of the contract. 
These are contract administrative, professional, and psychological. The administrative contract is 
sometimes referred to as the procedural contract and includes practical organisational arrangements 
on the location, start time, end time, responsibility of educators and learners, as well as financial 
compensation for educators. Clear administrative contract provides a safe space for all (educators and 
learners) and prevents unnecessary unpleasantness. The professional contract refers to the aims and 
objectives of the course or the whole educational programme. It includes what learners will be able to, 
or know, after the end of the learning event - the graduate's target competency. This includes how 
each side will contribute to supporting the education process (the educator will offer specific 
knowledge and experience; learners will collaborate and engage in activities). The Psychological 
contract is the most demanding and essential part of the entire contract. It is often unspoken and 
remains hidden. Voluntary participation in education, for example, sometimes it's not aware at all. 
Psychological contract should be based on mutual respect and trust. 

Another useful concept of transactional analysis is The Three-Cornered Contract. This includes 
awareness of the parties involved in the education process. For it is not just educators and learners, 
but sponsors are also important. In this context, we can then talk about psychological distance, where 
the aim should be to set clear rules and conditions that are acceptable to all and some parties do not 
form coalitions against another party (e.g., a coalition of sponsor and educator). 

The aim of the article is to describe the practical experience and best practices of contracting in adult 
education based on the theory of transactional analysis, both face-to-face learning and remote 
learning. 

2 FROM THEORIES TO CLEAR CONTRACT 
The theory of Malcolm Knowles, who described that the educator's goal should be to meet three areas 
of need, will definitely serve to understand contracting in education. Transactional analysis in the field 
of education is also based on the theory of David Kolb. It also includes a description of the transaction 
analysis itself in education and subsequently the concept of contracting. 
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2.1 Malcolm Knowles and his influence  
Knowles [1] conceives adult education as the art and science of helping adults learn. He understands 
the definition of an adult in two areas, namely social and psychological [2, p. 24]. Within the social 
sphere, he understands the adult as an adult to the extent that he assumes the social roles given in 
his culture as he is considered an adult in his culture. He cites the role of employee, parent, 
responsible citizen or soldier as an example. Within the psychological field, he defines an adult as an 
adult to the extent that he is able to perceive himself as responsible for his own life. 

According to Knowles [2], the goal of adult educators should be to satisfy three areas of needs, 
namely the needs of individuals, the needs, and goals of institutions, and finally the needs and goals of 
society. He understands the needs of individuals in the sense of not caring for them, i.e., in the sense 
that previously education took place only at a young age, but knowledge that is constantly evolving 
needs to be used throughout life. He also mentions the need for self-actualization of his maximum 
potential and especially the area of supporting his own maturation. It brings the idea that it is 
necessary to develop individuals on several dimensions, from dependence to autonomy, from 
passivity to activity, from subjectivity to objectivity, from ignorance to enlightenment, from low abilities 
to high ones, from low responsibility to greatness, from selfishness to altruism , from self-rejection to 
acceptance, from chaotic identity to integrated identity, from focusing on parts to focusing on the 
whole, from superficial interest to deepness, from imitation to originality, from the need to be assured 
to tolerance of ambiguity and finally from impulsivity to rationality. According to him, within each 
educational activity, the learner has the opportunity to grow, the individual dimensions are then 
interconnected and in the case of influencing one, the other is also affected. The level of each 
dimension is on a scale from zero to infinity. He then conceives adult education as a transformation 
into a mature adult. The needs and goals of the institutions are based on the assumption (and are met 
accordingly) that the institutions select their members according to whether they meet the goals of the 
institution. Furthermore, the fact that institutional functioning is constantly improving (not only due to 
the growing number of institutions) and also that public understanding and inclusion (in the form of 
public relations) is developing. According to Knowles, every society needs to constantly develop its 
citizens, to continue the process of adult education, because it is required for the maintenance and 
development of the whole society.   

2.2 David Kolb and his experiential learning  
Kolb [3, p. 38] defines learning as a process where knowledge is created by transformation from 
experience. He adds that this definition has several critical aspects. The first is to emphasize the 
process of adaptation and learning against content and outputs. The second is that knowledge 
acquisition is a transformation process that is constantly being created and transformed, independent 
entities (knowledge) are not passed on. The third aspect is that learning transforms experience, both 
in an objective and subjective way. The fourth and last aspect mentioned is that if we want to 
understand learning, we must understand the essence of knowledge and vice versa. The theory of 
experiential learning according to Kolb [3] offers a completely different view of the learning process 
compared to behaviorists. He is experienced for two reasons. The first is that it is closely linked to 
intellectual activity (referring to Dewey, Lewin and Piaget), the second is that the central role in the 
learning process, which is experience, is emphasized. The whole theory is based on six statements 
[4]. The first statement is that learning is best conceived as a process, not as a deadline for output, to 
which must be accompanied by feedback, which includes evaluating the effectiveness of learning 
efforts. The second statement is that all teaching is re-teaching. The learning process should build on 
learners' beliefs and ideas. The third statement is that learning requires resolving the conflict between 
dialectically opposing ways of adapting to the world. Conflict, differences and disagreements are what 
drive the learning process. The fourth statement is that learning is a holistic process of adaptation to 
the world. It is not just the result of cognition, learning involves the integrated function of the whole 
person, that is, thinking, feeling, perceiving and behaving. The fifth statement is that learning results 
from a synergistic transaction between a person and his surroundings. The sixth, last statement is that 
learning is the process of creating knowledge. Social knowledge is created and changed within the 
personal knowledge of each person, thus distinguishing itself against learning theories that are based 
on the transfer of learning. 

2.3 Transactional analysis in educational field of application  
The goal of transactional analysis in education is to stimulate greater self-awareness, spontaneity - to 
have more choices, intimacy - to be close to more people - and autonomy - to live life without the 
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limitations of one's own past [5]. In the theory of transactional analysis, the field of education primarily 
focuses on working with groups where socio-pathological phenomena occur, and on problematic 
pupils (e.g., [6]), but there is also a connection with the field of adult education ([7], [8]). It should be 
noted that the focus is primarily on the education of children. The field of education is also influenced 
culturally, because in some countries the role of educator can be understood as the role of a teacher 
with a traditional role in the ego state of the parent (bearer and judge of moral and ethical values). 
Transactional analysis in its application in the field of education defines the approach to the participant 
as equivalent, with the reduction of undesirable phenomena, such as contamination of ego states or 
playing games (e.g., [8]). For this reason, I would like to use the theory of transactional analysis, which 
is most often applied in the field of pedagogical intervention, also in the field of adult education. In the 
70s of the 20th centuries. Research focused on the usability of transactional analysis in education was 
carried out [9], and based on the research, a focus on both teaching and learning was recommended. 
Research on the benefits of transactional analysis knowledge among educators [10] has found that the 
greatest benefit is in identifying one's own approach to learners and understanding the process of 
personality formation, and that theoretical knowledge in transactional analysis leads to improved 
interpersonal relationships. Other research (e.g., [11]) focuses mainly on how theoretical knowledge of 
transactional analysis influences attitudes in education. It was a comparative research between 
Finnish and British teacher education students, where both groups from both countries completed a 
basic course in transaction analysis and then evaluated the possible use. For example, for the Finnish 
group, it was more important to use transactional analysis to understand their own development 
process, for the UK group it was to create an environment free of prejudice, full understanding and 
increasing respect for each other. The field of education is specific in that it focuses both on the 
person of the participant (within the process of education, when the healthy development of 
personality is monitored) and on the person of the educator (his personality and ability to influence 
others). Transactional analysis can offer new perspectives on how people learn and how to maximize 
the effectiveness of education and training, provide new insights into learning approaches, including 
experiential learning, participatory learning, self-directed learning and portfolio systems [8, p. 13]. 

2.4 Concept of contracting  
English [12] based on the ideas of creating a contract - a mutual contract - between the therapist and 
the client in group therapy [13, pp. 87 – 97] and the need to meet the conditions that mutual consent, 
valid consideration, competence of both parties and the validity of the subject of the agreement [14, 
pp. 243 – 250] compiled a model of the so-called three-cornered contract. The theoretical concept was 
mainly used to specify both parties, what they are all about, how long the relationship will last, what 
the goals are and what the outputs should be, how they know that the goals have been achieved, how 
the benefits of both parties will benefit. The contract was also divided into three levels: an 
organizational contract - administrative conditions -, professional contract and a psychological contract 
- concerning change [15, p. 260]. The three-cornered contract gradually developed into other areas of 
application and focused on creating a contract, for example, between the educator, participants, and 
the sponsor (e.g., [16, p. 24]). 

 
Fig. 1. Three-cornered contract (personal collection) 

Micholt [17] described part of the contracting process, namely the creation of psychological distance. 
This means creating inequality in a relationship where some parties are closer to each other and 
forming so-called coalitions. 
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Fig. 2. Psychological distance in contracting (personal collection) 

2.5 Best practices  
At the beginning of this article, I asked what the right contract in education should look like. Based on 
the above, I can mention that it should be clear, it should contain three levels, organizational, 
professional and psychological. It is also necessary to observe psychological distances and make sure 
that no coalitions are formed. 

Contracting can be used not only within the setting of an educational event, but it can also be used 
very well in the contracting of the entire educational and development program / project or coaching 
session (individual or group). The use is very wide. The benefit of a suitably set-up contract is certainty 
in the process and the impossibility of creating unpleasant and pressure situations. In transactional 
analysis, we could talk about the possibility of playing psychological games. 

In the following lines, I will describe the contracting process, which I did not succeed in. The question 
is whether the mistake was on my part or on the part of the contractual partner. It was a contract 
where I had to work with employees (top management) of one company to support their autonomy, 
streamline time management, train them in the field of leadership style (especially coaching and 
delegation). At the organizational level, it was clearly agreed what, when, where, how much it would 
take place. It was agreed at a professional level what the goal of the whole project was. However, the 
problem arose during contracting at the psychological level. The sponsor (in this case the owner) was 
not honest in contracting. Only after the beginning of the whole program did he mention that he does it 
so that he can sell the company with a higher yield. When contracting before the start of the project, 
the role of the owner and his approach to top management members who were to change were also 
addressed. He agreed to provide them with feedback, to support them in their autonomy, not to be 
able to interfere in their time management from a position, and to support them in using a coaching 
approach and delegation in leading people. We discussed the details and specified his role. He agreed 
to everything. But then the reality was different. In retrospect, I can say that the mistake I made was 
not negotiating with him what would happen if he broke the agreement. 

Recommendations for contracting, or what worked for me: 

• Within the organizational level, specify exactly the financial amount and describe what it 
contains and what it does not contain (sometimes clients think that it includes, for example, 
follow-up consultations and other consulting activities). 

• Specifying the place of implementation, who provides it, who pays, who is the contact person, 
who to contact in case of doubt, who is the contact person for the participants. 

• Describe one's own competencies and professional role so that the client does not expect 
anything else. 

• Psychological level of contracting is the most demanding part of the whole process. Depending 
on the size of the contract, it is useful to spend 1-3 hours with the contracting authority and ask 
him / her the following questions: What is the reason why you chose me? What do you expect 
from this contract? Why do you want these changes? What should happen to be successful? 
What is your previous experience? What exactly should people do differently from what they do 
now? How do you know they started doing something different? What will happen next? 

• Set "what if" conditions to proceed uniformly without the possibility of creating unpleasant 
communication situations. 
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• Describe a three-cornered contract and set up a safe and ethical environment for each other 
without forming coalitions. 

3 CONCLUSIONS 
As described above, a clear agreement in adult education is an important and necessary condition. 
Knowles described what needed to be done, transaction analysis provided a specific tool - the concept 
of contracting - that could be used effectively in setting educational goals. All three levels of the 
contract are essential and the omission of some of them can lead to unpleasant and demanding 
situations during the educational event, or to a significant demotivation of all participants. Awareness 
of psychological distance helps to set clear boundaries and pursue the goal of educational action, 
which is defined ethically and organizationally in order. 
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TOWARDS A PAN-HISPANIC COMPETENCE IN THE TRAINING OF 
SPANISH AS FOREIGN LANGUAGE TEACHERS IN PORTUGAL: 

ANALYSIS OF TRAINING COURSES AND COURSE BOOKS 
REGARDING CONTENT RELATED TO HISPANIC AMERICA 

M. Cruz 
Politécnico do Porto - Escola Superior de Educação (PORTUGAL) 

Abstract 
At our current global society, teachers must promote a taste for lifelong learning and be able to develop 
positive attitudes of openness towards linguistic and cultural diversity in the Spanish as a Foreign 
Language (SFL) class. According to Santiago Guervós [1], teachers shall work with the knowledge, 
technology and information, which circulates in society and is ephemeral, by mobilizing and promoting 
the students’ plurilingual and intercultural skills through activities, so that they have the opportunity to 
interact with speakers of the target language. 

In fact, Spanish has many nuances, seen from the inside and from the outside. This overwhelming 
diversity should be the center of teaching, in order to tune in to what the official academic and 
government speeches say about the status of Spanish language in the 21st century [2], 

Taking all this into consideration, the SFL teachers have to be well prepared for this new demanding 
global and international reality, since it is not enough to have knowledge of planning, teaching 
methodologies, vocabulary, grammar and phonetics. There is no doubt that the SFL teachers shall have 
knowledge about both the linguistic and cultural varieties of Spanish. In fact, we believe that teachers 
should have a deep and extensive knowledge of Spanish as a language [3], [4], [5], [6], [7]. 

Moreover, researchers as Moreno Fernández [8] highlight the need to involve future teachers in the 
study of contents related to dialectology and sociolinguistics, so that they have contact with the Spanish 
language geolectal varieties in their academic training, the criteria for selecting the model or models to 
be taught, the features that characterize a certain standard, the presence and sequencing of the different 
varieties in the teaching programs and materials, etc. [9]. 

Within this context, following a both qualitative and quantitative methodological approach, we have 
undertaken a study with the following aims: a) analyze the representations that teachers (future 
teachers’ trainers or supervisors) of Portuguese higher education institutions (HEI) have of teaching 
practices which favor the (re)building of knowledge related to Spanish and its varieties;  b) analyze the 
courses that offer content on Latin America in Portuguese HEI, in relation to teacher training; c) analyze 
SFL course books (used in Portuguese HEI) regarding their approach to content related to the linguistic 
and sociocultural varieties of Latin American Spanish.  

The main corpus of our work is related to the analysis of data collected through the application of 
questionnaires to teachers and the data collected related to the assessment grids of course books, 
focusing on the topic of linguistic and cultural varieties of Spanish. 

Results show that there are HEI and course books that try to cover pertinent topics for the work of future 
SFL teachers, but some of them seem to have forgotten topics related to the domain of linguistic 
variation. Teachers also reveal attitudes and values which show that their preferred varieties are the 
peninsular ones. Moreover, in some cases it seems that they to do not have the knowledge to undertake 
a teaching and learning process which focuses on a broader coverage of the linguistic and cultural 
varieties, apart from the peninsular ones. 

Keywords: Linguistic and cultural varieties, pan-Hispanic competence. 

1 INTRODUCTION 
Nowadays, linguists agree that languages are alive, natural, open and change. Therefore, their speakers 
can express themselves differently although using the same language, so language and variation are 
two inseparable concepts [10]. As Moreno Fernández [11] adds, "languages are variation (...) and 
linguistics, in any of its manifestations, have an inescapable duty to account for it with all the rigor and 
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with the instruments most appropriate to each case" (p. 111). Taking the Spanish language into account, 
many of the studies we analyzed agree that there is no preferable Spanish, a "more correct" Spanish, 
since this vision ignores the richness of the language and its variants. Moreover, this perspective based 
on the myth of linguistic homogenization can be detrimental to teaching, as it allows to exclude important 
characteristics of such a historical language. In other words, it is necessary to demystify the apparent 
superiority of a certain linguistic variety over the others [12]. 

The positioning of Spanish as an international language and the 577 million Spanish speakers it has, 
and the outstanding role of the Spanish-American community in the vitality and projection of the Spanish 
language in the world [13], have all led to consider the importance of teaching varieties in the Spanish 
class. Therefore, studies related to the relevance of the inclusion of linguistic and cultural varieties of 
Spanish-American in the teaching-learning process of SFL have been growing for some years.  

This article aims at focusing, on the one hand, on the importance of developing a model of holistic 
teaching of pan-Hispanic uses, which is capable of responding to different geographical and social uses 
from a common starting point" [14], so that students feel "multilingual within a historical language, i.e., 
to speak differently according to circumstances and levels of speech" (idem). On the other hand, we aim 
at trying to analyze the importance of American Spanish content in courses of HEI and course books, 
and at the same time get to know teachers’ representations on the undertaking of an approach based 
on the integration of Spanish linguistic and cultural varieties within the SFL teaching and learning 
process. 

2 SPANISH LINGUISTIC AND CULTURAL VARIETIES IN THE CLASSROOM: 
TOWARDS A DYNAMIC LINGUISTIC MODEL OF TEACHING SPANISH 
VARIETIES FROM A MULTILINGUAL AND MULTICULTURAL APPROACH 

Taking into account the teaching models of Spanish, in relation to its linguistic component, Andión 
Herrero [15], considers that the equation "ELE/L2 = standard Spanish + preferential variety + peripheral 
varieties" encourages the development of an effective work with varieties in ELE class (see Fig. 1).  

 
Figure 1. Spanish linguist model from a teaching perspective [15] 

According to the researcher, a standard sample corresponds to the elements common to a speech 
community, in which all members are represented, but not exclusively. For Moreno Fernández [16], the 
standardization of Spanish has been done in a monocentric and non-polycentric way, because the 
Spanish-speaking world broadly accepts the same rules universally, and teachers specifically find it 
more comfortable and important to know that, beyond their origin or geo-linguistic context, they have a 
single spelling model and a grammatical and lexical model shared by millions of speakers. All this 
subscribes to the creation of pan-Hispanic projects, such as a grammar, dictionary or diplomas in SFL 
that carry the well-called pan-Hispanic norm, from a monocentric standardized perspective. This 
monocentric standardization is considered to be the implicit knowledge that allows any Spanish speaker 
to understand when we say, for example: "El billete de autobús ha subido debido al aumento de precios 
en la gasolina” or "El boleto del colectivo subió debido al encarecimiento de la nafta" [4]. 

In turn, the preferred variety has the function of complementing and extending the standard, so this 
variety belongs to the language samples that exemplify the linguistic contents, most of the texts (oral 
and written) of the course, the statements, the exercises in the teaching materials (coursebooks we use) 
[15]. The selection of the preferred variety shall depend on the nature of the course, its context and the 
needs of the students. 

In relation to the so-called peripheral varieties, standard geolects, which are different from the preferred 
or central variety of the course, should be selected [15]. Contact with these varieties allow students to 
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access other types of productions and linguistic samples, complete their knowledge of the language as 
a whole and ensure the success of communication with native speakers from different backgrounds 
within the Hispanic world. However, Andión Herrero [15] considers that care must be taken when 
selecting peripheral varieties, since the samples must be sufficiently perceptible to the learner, be 
profitable so that they are prone to active or passive acquisition, have an area or territory of validity or 
in force wide enough.  

In our view, SFL classes are not intended to become a dialectology course, in which varieties are taught 
geographically, by country or region, but shall seek to provide students with a preparation closer to the 
reality/realities of Spanish-speaking communities and, in accordance with their motivations and needs, 
develop a reflection of and with samples of the target language. 

Therefore, in Fig. 2, we present another linguistic model that had as its starting point that of Andión 
Herrero [15]. We believe that many times when it comes to teaching uses and standards we do so as if 
they were pan-Hispanic, standard versions of the language, as if they were the only possible ones, so 
you do not normally cater for the heterogeneous nature and languages varieties [17]. 

In our opinion, the starting point should be the living samples, i.e., the actual resources that the teacher 
selects for the class, which will dictate the type of work to be developed in the classroom with the 
Spanish varieties. In other words, the teacher should analyze the linguistic (lexical, phonetic, morpho-
syntactical and pragmatic contents) and cultural aspects (social, artistic, geographical and literary 
contents, among others) which are present within the discourses he/she selected. By focusing on these, 
the teacher is able to prepare the lesson(s) to be taught, taking into account whether the reflected 
variety/varieties and its/their linguistic and cultural phenomena allow bridges with other varieties within 
the same language (intralinguistic and intracultural varieties) or with another/other language(s) and 
culture(s) distinct from the main target language(s) (interlingual and intercultural varieties).  

All this work is done with a thoughtful and multilingual and multicultural approach that takes into account 
one or more preferred varieties that were chosen regarding the needs of the students and the 
environment in which they are taught. A contrasting and inclusive work of the diversity of "Spanish" is 
called upon, from a truly multicenter and cost-effective perspective for students. In this context, it is not 
important that the teacher masters all varieties of Spanish but instead develops the capacity to search 
and analyze the materials with respect to this topic.  

 
Figure 2. Dynamic linguistic model of teaching Spanish varieties from a plurilingual and pluricultural approach [18] 

Our model goes beyond a pan-Hispanic perspective that carries some dangers, such as 
internationalization and consequent standardization of the language, because as Moreno Fernández 
points out [16], the linguistic varieties of the different regions of the Hispanic world cannot be displaced 
or replaced by an international Spanish, because the diversity of Hispanic identities is a heritage that 
enriches us all. Moreover, as it emphasizes [19], the pan-Hispanic language does not exist because 
there are no pan-Hispanic speakers in the same way that SFL is a language that is not spoken in any 
country, even if it has almost fourteen million speakers. 
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We believe that it is advisable to facilitate (since the beginning) the access to understanding and 
reflection of the greatest number of linguistic and cultural aspects as possible, allowing students to 
analyze them actively and experiencing contrast exercises within the same language and others. At the 
same time, we believe that students should be exposed to the cultural richness of the Spanish-speaking 
world, in order to facilitate their intercomprehension when experiencing a conversation or interaction 
with speakers of the target language, of the different regions. In addition, we believe that by training 
skills of this nature in the SFL class, students will seek to develop similar strategies in non-school 
environments when dealing with linguistic traits, problems or communicative misfortunes.  

3 OUR STUDY DESIGN: METHODOLOGICAL ASSUMPTIONS AND 
RESEARCH AIMS 

As for the nature of our study, we recall that the analysis object focuses on the representations of 
students, teachers and course books on the linguistic and cultural varieties of Latin-American Spanish 
and their reconstruction in a classroom situation. It should be noted that it is possible to differentiate two 
types of approaches for the analysis of representations of languages and their cultures: ones more 
oriented to so-called social psychology, whose main objective is to find the central and peripheral core 
of the representations, describing the representations as something static; others, more oriented to the 
language sciences, in particular sociolinguistics, which refer to the processes of construction and 
dissemination of representations in the discourses created by the individuals. It was our initial goal to 
undertake data collection with a focus on the second type of representations, however, the limitations 
regarding audiovisual recording of the practices prevented us from implementing it.  

By following a both qualitative and quantitative methodological approach, we have undertaken a study 
with the following aims: a) analyze the representations that teachers (future teachers’ trainers or 
supervisors) of Portuguese HEI have of teaching practices which favor the (re)building of knowledge 
related to Spanish and its varieties; b) analyze the courses that offer content on Latin America in 
Portuguese HEI, in relation to teacher training; c) analyze SFL course books (used in Portuguese HEI) 
regarding their approach to content related to the linguistic and sociocultural varieties of Latin American 
Spanish. Indeed, we believe that it is important to make an inventory, through a questionnaire available 
at https://goo.gl/forms/8zmY0h9ctnmyoOEj2, of the representations that teachers have about the 
importance of Latin-American Spanish varieties in higher education and what kind of activities or 
strategies they use in class.  

These teachers (15) work in HEI in Portugal and most have 10 years (or more) of experience. In order 
to become teachers of SFL the majority have a Graduation Degree in Hispanic Philology, although some 
have completed Master's Degrees in Teaching of Spanish as a Foreign Language, including other 
languages (English, for example). We can say that the majority has taught courses related to the 
following specialties: Spanish language, Linguistics, Culture or Literature. 

We will also study what kind of preparation future teachers are offered in Portugal through the analysis 
of sample of graduation and postgraduate courses, in relation to "Hispanic America" content. We chose 
to analyze the curriculum of the institutions in which the teachers who answered our questionnaires 
work, i.e., University of Beira Interior, University of Lisboa, University do Minho, University of Porto, 
Politechnic of Braganca and Politechnic of Porto.  

According to Quivy, & Campenhoudt [20], the creation and use of questionnaires allow researchers to 
know behaviors, values, opinions, conditions and lifestyles, perceptions and preferences of 
respondents. In addition, it allows a large number of people to be taken into account and, therefore, 
quantify multiple data and proceed to numerous correlation analysis. 

In turn, we will also pay attention to the representations found in SFL course books. In relation to 
evaluation grids, we built and applied, we took into account the methodological perspectives adopted 
by Vasconcelos [21], in the creation of our specific tool for the analysis of the course books regarding 
occurrences of the linguistic and cultural varieties of Latin American Spanish. We have opted to focus 
on the course books mentioned by the teachers in the questionnaires they filled in. 

4 RESULTS DISCUSSION 
Let us now focus on the discussion of results related to the representations on the linguistic and cultural 
varieties of Spanish in course books and teacher education programs, including the voices of the SFL 
teachers. 

2429



4.1 The Latin-American Spanish in Higher Education Institutions 
In this chapter we will take into account the curricula of the training of Spanish teachers in Portuguese 
public HEI, as regards the contents of the curriculum offer on "Hispanic America".  

In this analysis proposal it should be noted that we will pay attention, on the one hand, to the plans of 
the undergraduate courses that directly serve SFL teacher training masters. On the other hand, we will 
take into account the master's degrees themselves. 

First of all, it should be mentioned that we analyzed the courses programs of SFL A2 and B1 levels. Of 
all the programs we analyzed, we only found the presence of topics about varieties in two institutions: 
the School of Education of the Polytechnic of Porto and University of Minho. However, this does not 
mean that variety topics are not worked on in other courses offered by other institutions. Regarding the 
first, the School of Education of the Polytechnic of Porto, it is seen that the focus is above all on the 
literary and cultural varieties of Hispanic America. However, there are occurrences of linguistic 
differences in two other curricular units, namely "Spanish A1" and in "Spanish B1.1/B1.2". In fact, 
students have the opportunity to read the so-called readers, which give us linguistic samples in addition 
to the cultural aspects. Regarding "Spanish B1" of the University of Minho", it is seen that one of the 
contents is mainly based on cities and traditions, i.e., it is closely related to the topic of travel.  

If we pay attention to curricular units specifically related to linguistics, three of the institutions do some 
work of the varieties. In the Polytechnic of Bragança students have the opportunity to study the varieties 
of Spanish and talk about the unity-diversity binomial of Spanish in the subject "Lingüística Espanhola 
I". Then, in the subject "Lingüística Espanhola II" they deepen the topic of Spanish varieties, taking into 
account its diatopia, diastratia and diafasia. At the University of Beira Interior they also work on the topic 
of varieties in the same way, but the topic of contact languages is also added. At the University of Porto, 
there is no direct mention of the topic "variation". However, it seems to us that the subject of personal 
pronouns, the case of leísmo/laísmo and loísmo, and treatment formulas, can serve as a springboard 
to talk about the linguistic variation of Latin America.  

In relation to Hispanic American culture, it is seen that in the two Polytechnics there is a concern about 
the topic. In fact, the two institutions work on the history of Hispanic American cultures, including the 
topic of pre-Columbian peoples, Spanish America and modern and contemporary America. At the 
University of Lisbon there is also a course on the topic which seems to deal with the same topics. 

Spanish-American literature is also present in the curricula of three institutions: the Polytechnic of Porto, 
the University of Lisbon and the University of Porto. At the University of Lisbon there is a lot of diversity 
in relation to the topic, as we find four subjects on the matter. There are even subjects on specific topics 
such as Spanish-American poetry or narrative and its magical realism. At the University of Porto the 
course "Narrativa Hispano-Americana" forgets the theme of poetry, but focuses in particular on the 
evolution of the Spanish-American narrative. In the Polytechnic of Porto literature is located in one of 
the macro-themes of the subject "Literaturas e Culturas em Língua Espanhola", in which we also find 
topics of culture and history.  

In a general way, we would like to point out that there are institutions that seek to cover pertinent topics 
relevant to the future work of SFL teachers, on the subject of variation. However, there are others who 
seem to forget the topic, especially the reflection on it. 

4.2 Representations of teachers on the Hispanic America topic within the SFL 
classroom 

We will complement our analysis of teacher training in Portugal with the data obtained from the 
questionnaires aimed at SFL teachers in Portugal, because we believe that in this way we will have a 
broader view of the knowledge and teaching practices.  

With regard to part 3 of the questionnaire of SFL teachers in Portugal ("Hispanic America in my 
classes"), we began by analyzing the representations that teachers have about the interest of their 
students in linguistic and cultural content related to Hispanic America. The majority (70%) believes that 
the students have a lot of interest in the subject. 15% believes they may have interest and the remaining 
ones that they have no interest. The main reason for the student's interest is curiosity about the cultural 
productions of the region, which they consider to be exotic and, moreover, "talking only about Spain can 
be reducing and ethnocentric”.  
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Whenever they have native Hispano-American students in their classes, many teachers allow them to 
speak according to their standard and even to use their standard in written papers and tests, despite 
the fact that not all agree on this. In fact, 57% allows them to talk about the differences among the 
different "Spanishes" and present their country and culture.  

45% of teachers think that Spanish-American topics should be treated with vocabulary of the region, 
although 29% of teachers believes it does not have to be like this always. In addition, most agree very 
much with the fact that a Spanish-American country can be presented and treated independently of 
Spain (59% considers it). 

The varieties taught by these teachers in their classes are the following: Argentinian, Colombian, 
Spanish and Mexican. Spanish is the most outstanding one, with 71% of the answers. Teachers choose 
these because they are part of "countries with more speakers". However, many point out that they teach 
only the Spanish variety because "it is the standard" and it is the one that they have knowledge of 
("Spanish because it is mine, and therefore the one I master"; "It's my variant and the one I know best. 
However, the most characteristic features of that variant may (and should) appear. Mainly, lexical"). In 
addition, many teachers are only trying to "introduce issues on Spanish varieties from intermediate levels 
onwards". One of the teachers adds: "In Spanish B2.2, I present the most outstanding linguistic features 
of the Río de la Plata, Andean and Caribbean varieties of Spanish". However, one of the teachers 
replies: "I consider ALL (including the peninsular) to be varieties of Spanish, so there is no need to give 
more importance to one variety than to another." 

With regard to course books, the answers in a general way match with the representations we presented. 
This highlights once again the Spanish variety as the preferable one. Cuban and Dominican varieties 
are added to the list as the most preferable varieties to appear in course books. However, two teachers 
refer that all varieties should be embodied. Some of the teachers add that these are the most widespread 
in Latin America and that work with varieties should be geographically contextualized. One of the 
teachers indicates that only the Spanish variety should be tackled because "it corresponds to the real 
language, and therefore the norm serves to write and to uniformize a language". We would like to agree 
here on Vásquez' vision [19] on the feeling that peninsular varieties have always been preferred to 
Hispanic Americans, which is very striking in the words of this teacher. Moreover, teachers would like to 
find on the course books, on the one hand, "some more common dialect traits" and, on the other hand, 
more "cultural aspects", "linguistic content (...)" and "exercises of language, culture and literature".  

In their classes, the majority often tackle the Hispanic American varieties with written and oral 
comprehension exercises and even with activities on the Internet. They also usually undertake 
vocabulary exercises (57% of teachers does this) and reading articles in newspapers (57% too). 
Literature and digital games occupy bad places. However, the majority of teachers considered as the 
central topics in the study of varieties the linguistic aspects, culture, history and literature. Regarding the 
authentic resources they mobilize, short films and songs stand out. They also tend to work with short 
stories, films and poetry, although more moderately (43% of teachers does it).  

Finally, we tried to understand whether teachers had experiences within Hispanic American countries 
or its peoples through the Internet. The majority replied NO, but those who said YES share the following: 
"I have been to the National Library of Uruguay, in Montevideo, researching for my doctoral thesis on 
Delmira Agustini thanks to a scholarship that was granted to me by the University of Porto" and "I have 
experience in relation to the Dominican Academy of Language".  

4.3 Representations in SFL course books 
In relation to the course books, we looked at levels A2 and B1 and the course books that the teachers 
participating in the study used, because of the limitations offered by this work. In fact, there are plenty 
of SFL course books and it would not be possible to analyze all of them in the scope of this study. In 
this first approximation, we selected general course books, which are part of the most representative 
publishers in the SFL world. The analyzed course books can be found in Table 1. 
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Table 1. Course books we have analyzed 

Title Authors Editorial Levels 

Aula internacional 2 Jaime Corpas, Agustín Garmendia & Carmen Soriano  Difusión A2 

En acción 1 Elena Verdía, Marisa González, Felipe Martín, Inmaculada 
Molina & Conchi Rodrigo  

EnClave ELE A1/A2 

Español lengua viva María Carmen, Jorge María  
Teresa Martín 

Santillana B1 

Método 3 Francisca Cárdenas, Bernal  
Antonio Hierro Montosa  
Sara Robles Ávila 

ANAYA B1 

Nos vemos A1-A2 Eva Maria Lloret Ivorra, Rosa Ribas, Bibiana Wiener, Pilar 
Perz Canizares, Margarita Gorrisen & Marianne Haupte-
Barcelo  

Difusión A1/A2 

Nos vemos 3 Eva Narvajas Colón, Pilar Pérez Cañizares, Bibiana 
Wiener, Eva Lloret Ivorra & Rosa Ribas  

Difusión B1 

Within the analyses we developed, we consider it relevant to distribute the number of occurrences of 
certain categories outlined in the chapter 2 of this article, namely: the linguistic (lexical, phonetic, 
morpho-syntactical and pragmatic contents) and cultural aspects (social, artistic, geographical and 
literary contents, among others). Therefore, we developed two analysis grids/tables: one related to the 
linguistic phenomena and another one related to the cultural ones. Grid 1, which focuses on linguistic 
varieties, can be found at  https://app.box.com/s/6n2meaok4j8oqyads5nlu029abdn76kt and Grid 2, 
which focuses on cultural ones, is available at  https://app.box.com/s/hiti9lbi8nfbjf9uax43x5xi9ry70202. 

Although it states in the "Presentation" section that "The last section of each unit includes materials that 
help the student to better understand the daily and cultural reality of Spanish-speaking countries", the 
truth is that the Aula Internacional 2 hardly raises questions about varieties. In fact, it is very focused on 
the language and culture of Spain, so very little appears relative to the culture of Spanish-speaking 
countries (travel, gastronomy, cinema, among other cultural aspects).  

With regard to the linguistic component, we found some texts with the lexical-semantic varieties of 
Spanish from Mexico and Central America and from Andean and Río de la Plata Spanish. However, 
students are not allowed to reflect on the geographical origins of the texts and differences between the 
lexicon of Spain and that of the different regions. Although not authentic, texts such as what we found 
in the exercise on page 129 of the course book seem very suitable to the A2 level and also to the 
introduction of the theme of lexical and cultural varieties, allowing even students to reflect on the contacts 
of Spanish with Amerindian languages. An excellent opportunity to talk about these topics is missed, 
including the word "Yerba", which involves a more common spelling in the countries of the Southern 
countries, such as Argentina, Chile, Paraguay and Uruguay, and also, to explain what the yerba mate 
is, a traditional infusion of Argentina and Uruguay.  

The same occurs with the only oral comprehension exercise related to the varieties in this course book. 
In fact, we see the incorporation of the Argentinian variety of Spanish quite positively, but students do 
not have the possibility to interact with the text in the sense of understanding some specific phenomena 
of the variety. Moreover, in our view, it would be the ideal time to introduce the voseo, i.e., a linguistic 
phenomenon of paramount importance [15]. 

Regarding the course book en acción 1, in general, it is focused on the peninsular standard. However, 
there are some oral comprehension exercises that account for the diversity of "Spanish" in relation to 
pronunciation and accent. We found three exercises on the Mexican, Colombian and Argentinian variety 
in the course book. We would like to highlight one of the exercises we found (see Fig. 3), concerning 
the Argentinian variety. Students have the opportunity to listen to a Buenos Aires inhabitant talking about 
her city, but students are not explained what kind of Spanish a Buenos Aires inhabitant speaks. It would 
be important to study the influences of Italian on Spanish with this region [22]. 
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Figure 3. Example of an exercise related to the Spanish spoken in Buenos Aires 

The course book en acción 1 includes the "Latin World" section throughout the manual, a kind of 
magazine that deals with aspects above all sociocultural aspects of Spain and Latin America. In one of 
these sections, we found it very positive to include a thoughtful exercise on the differences between 
greetings in countries around the world, including Spain and Argentina. However, it could be improved 
by setting a few more examples about the Hispanic world and differences between greetings, such as 
"Pura vida!" in Costa Rica.  

In turn, in the course book Español lengua viva 2 we hardly find anything related to the linguistic varieties 
of Spanish, but the little we find are good examples of what we should find in all course books. We start 
by paying attention to an exercise related to lexicon and pragmatics (see Fig. 4). It allows the student to 
reflect on the social norms of behaviors existing in the diaspora of Spanish-speaking countries (and 
compare them with those of their country), in order to avoid communicative misfortunes when contacting 
inhabitants of the region. In fact, they are simple exercises, but that cater for a first contact with the topic 
of lexical varieties [23]. We also found the uses of the verb interesting. This kind of exercises makes us 
highlight the lexicon topic, in terms of the conservation of uses of peninsular Spanish in the Spanish-
American region (markedly archaic and popular) or the contacts of languages that influenced the 
creation of new meanings [24]. 

en acción 1 does not present many sociolinguistic aspects related to Hispanic America. There are few 
references to the topic, namely in relation to the uses of usted and ustedes. In fact, if we pay attention 
to the footnote, we find out that the author does not speak directly about the uses in Latin America, 
but simply presents how the pronoun is often used in peninsular Spanish. The author could have 
taken the opportunity to talk about their uses in Latin America. 

However, this approach to dialect varieties is very suitable, but not very abundant. In fact, in Fig. 4 
we see that the exercise allows students to listen to speakers native to Argentina, Spain and Mexico 
on how to greet in their countries. Of course, we see that there is a task related to pronunciation and 
accent. There is also a reflection on greetings among Argentinian. The exercise ends with a thoughtful 
challenge, which we find very appropriate because it invites students to seek information and analyze 
it, and students are also invited to put themselves in the place of the Other [18]. 
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Figure 4. Exercise on behavior norms within Latin-American countries 

With regard to Fig. 5, the task that is proposed in the course book Método 3 is related to the voseo, and 
in our opinion, it is really a very interesting one, because students can discover the rules and uses of is 
phenomena and its importance in the Spanish-speaking world, specifically in the region of Río de la 
Plata. Students are even asked to rewrite any of the messages in peninsular Spanish.  

 
Figure 5. Exercise on voseo 

The series Nos vemos is, of all those analyzed, the one that includes more varied dialectal representations. 
At the end of each unit there is the section "Panamericana". A person takes the floor and speaks of his/her 
own country. In this way, throughout the manual there is an interesting tour throughout Latin America, 
especially a cultural one. In fact, in the course book Nos vemos A1 - A2, students are invited to pay 
attention to the lexical- semantic, morpho-syntactic, phonetic and pragmatic varieties of Hispanic-America. 
With regard to the lexical-semantic component, attention is paid to the different Hispanic-American regions. 
Here we highlight an example of a text that talks about the linguistic diversity of Mexico and the contacts 
of languages, especially between Spanish and Nahuatl. 
When we talk about the topic of cultural varieties of Latin America, we realize that there are apparently 
more occurrences. In general, we note that the number of occurrences related to topics of society and 
geography is abundant in all course books, so it seems to us that a lot of commitment is made to attractive 
and exotic data that normally appear in the units most related to the topics of travel, gastronomy or 
environment.  

!  
Figura 47 - Ejercicio sobre el voseo con reflexión 

La serie Nos Vemos es, de entre todas las analizadas, la que incluye más apreciaciones 

dialectales variadas. Al final de cada unidad existe el apartado “Panamericana” o “De 

fiesta”. Una persona toma la palabra y habla de su propio país. De esta manera, a lo 

largo del manual se realiza un interesante recorrido por toda Latinoamérica, sobretodo 

cultural, como ahora veremos. 

 En el manual Nos vemos A1 - A2 se presta atención a las variedades léxico-

semánticas, morfosintácticas, fonéticas y a la pragmática de Hispanoamérica. Respecto 

al componente léxico-semántico, se presta atención a las distintas regiones 

hispanoamericanas. Destacamos aquí un ejemplo de un texto que habla sobre la 

diversidad lingüística de México y los contactos de lenguas, sobretodo entre el español 

y el náhuatl: 

�264
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However, in course books such as Español lengua viva 2 and Nos vemos, there is an effort to integrate 
issues of the literary field, as we can see in the examples of Fig. 6. In Fig. 6, we find part of Mario Vargas 
Llosa's text "Aunt Julia and the Scriptwriter" and a reading comprehension task. This type of content 
contrasts with exercises that we find in almost all course books (even in the Nos vemos series), with 
somewhat stereotypical. 

 
Figure 6. Exercise on arts, related to a Dominican painter, José Morillo 

5 CONCLUSIONS 
Summing up, we can say that in the SFL curricular units of the different institutions the linguistic varieties 
are worked in some way, taking into account certain themes or resources, such as traveling and readers, 
respectively. In this way, the work is usually done in a slightly integrated way and throughout the 
semester and/or year. In relation to curricular units related to linguistics, it was found that there are some 
curricular units that are part of the training plans that contain themes such as variation in their different 
types, but in none of the courses the diachrony of linguistic phenomena is tackled. With regard to cultural 
varieties, there are HEI that are concerned with offering a wide variety of courses that give an account 
of the cultural aspects of the Hispanic-American region, such as: Hispanic American Culture, Hispanic 
American History and Hispanic American Literature. Although almost all institutions offer more courses 
related to the cultural varieties of Spanish when compared to the offer of curricular units related to the 
linguistic component, we can say that the offer is very low.  
We have also complemented our analysis of teacher training in Portugal with the data obtained in 
questionnaires addressed to SFL teachers in Portuguese HEI, and we can conclude that: a) teachers 
generally allow their native Spanish students to use their variety in class; b) most believe that the 
varieties that should be worked in the SFL classroom would be those of Argentina, Colombia, Spain and 
Mexico, because they are the countries with the most speakers, and also the fact that the peninsular 
Spanish variety is considered as the favorite one; c) the theme of varieties is mainly worked through 
comprehension exercises, giving students the possibility to analyze real resources in the classroom, 
whether physical or digital.  

In relation to the third question, it should be noted that: a) the course books present more topics related 
to cultural varieties than to linguistic ones; b) the approach to issues related to linguistic varieties is 
informative and almost always occurs implicitly; c) the addressed cultural varieties arise mainly 
associated with geographical or social issues; d) some course books show an effort to specify issues 
related to the society of Latin-American cities and/or countries.  

ACKNOWLEDGEMENTS 
This work is funded by National Funds through the FCT - Fundação para a Ciência e a Tecnologia, I.P., 
under the scope of the project UIDB/05198/2020 (Centre for Research and Innovation in Education, inED). 

2435



REFERENCES 
[1] J. Santiago Guervós, “Qué enseñar a los que van a enseñar” in El profesor de español LE- L2 (A. 

Barriento, J. Martín, V. Delgado, & M. Fernández), Cáceres: Universidad de Extremadura, pp. 101-
106, 2009. 

[2] J. Meza Morales, “El profesor hispanista”. Revista Electrónica del Lenguaje, 4, 2017. 

[3] T. Beaven, & C. Garrido. “El español tuyo, el mío, el de aquél... Cuál para nuestros estudiantes?”, Paper 
presented at the XI Congresso Internacional ASELE, 2000. 

[4] C. Blanco, “El dominio del concepto de norma como presupuesto del profesor de E/LE”, pp. 209-216, 
2000. Retrieved from https://cvc.cervantes.es/ensenanza/biblioteca_ele/asele/pdf/ 11/11_0209.pdf. 

[5] T. Bugel, “Aspectos ideológicos y culturales de la enseñanza actual del español como lengua 
extranjera en la ciudad de São Paulo-Brasil”, 2001. Retrieved from https://cvc.cervantes.es/ 
ensenanza/biblioteca_ele/asele/pdf/11/11_0239.pdf.  

[6] Ó. Flórez Márquez. “¿Qué español enseñar? o ¿Cómo y cuándo enseñar los diversos registros o hablas 
del castellano?”, Paper presented at the XI Congreso Internacional ASELE, 2000. 

[7] F. Moreno Fernández, Las competencias clave del profesorado de lenguas segundas y extranjeras. 
Madrid: Instituto Cervantes, 2012. 

[8] F. Moreno Fernández, ¿Qué español enseñar? Madrid: Arco Libros, 2000. 

[9] M. Andión Herrero, & M. Gil Burgman, “Las variedades del español como parte de la competencia 
docente: Qué debemos saber y enseñar en ELE/L2”, Paper presented at the I Congreso Internacional 
de Didáctica de Español como Lengua Extranjera, Budapest, 2013. 

[10] R. Camacho, “Sociolingüística parte II” in Introdução à lingüística: Domínios e fronteiras (F. Bentes), São 
Paulo: Cortez, 2001. 

[11] F. Moreno Fernández, “Lenguas de especialidad y variación lingüística”, 1994. Retrieved from http:// 
www.ub.edu/filhis/culturele/moreno.html.  

[12] A. Rosenblat, Estudios sobre el español de América, Caracas: Monte Ávila Editores, 1984. 

[13] S. Mora-Figueroa, El peso de la lengua española en el mundo, Valladolid: Universidad de 
Valladolid, 1998. 

[14] M. Anadón Pérez, Hispanoamérica y el español de América en la enseñanza del español como segunda 
lengua entre alumnos ingleses, Barcelona: Universidad de Barcelona, 2003. 

[15] M. Andión Herrero, “Modelo, estándar y norma... Conceptos imprescindibles en el español L2/LE”, 
Revista Española de Lingüística Aplicada, 21, pp. 9-26, 2008. 

[16] F. Moreno Fernández, “Los modelos de lengua. Del castellano al panhispanismo” in Lingüística aplicada 
a la enseñanza de español como lengua extranjera: desarrollos recientes (A. C. Mancera), Madrid: 
Universidad de Alcalá, 2006. 

[17] C. Sánches Avendaño, “Variación morfosintáctica y enseñanza del español como lengua extranjera: 
reflexiones de un lingüísta metido profesor”, Revista de Filología y Lingüística de la Universidad de Costa 
Rica, 30(2), 131-154, 2004. 

[18] M. Domingues Cruz, La heterogeneidad lingüística de hispanoamérica y su reinversión didáctica en el 
ámbito de una pedagogía de discursos, Vigo: Universidad de Vigo, 2019. 

[19] G. Vázquez, “¿Qué español enseñar? Preguntas frecuentes”. Paper presented at the Congreso 
Internacional ELSE, Córdoba, 2008. 

[20] R. Quivy, & L. Campenhoudt, Manual de investigação em ciências sociais, Lisboa: Gradiva, 1992. 

[21] M. Vasconcelos, Estereótipos culturais em manuais escolares de ELE nível A2 do 3.º CEB, Aveiro: 
Universidade de Aveiro, 2012. 

[22] L. Colantoni, “La huella del italiano persiste en el español de la Argentina. Unidad en la diversidad”, 
2004. Retrieved from http://www.unidadenladiversidad.com/actualidad/actualidad_050504_01.htm 

2436



[23] M. Regueiro Rodríguez, “El profesor de ELE y la Didáctica del léxico hispanoamericano. Comprensión 
frente a infortunio comunicativo”, Paper presented at the XVII Congreso Internacional de ASELE, La 
Rioja, Spain, 2016. 

[24] M. León-Portilla, “El español y las lenguas amerindias. Un patrimonio intangible”, 2002. Retrieved from 
https://www.letraslibres.com/mexico/el-espanol-y-las-lenguas-amerindias-un-patrimonio-intangible.  

2437



 

 

3D PRINTING OBJECTS FOR EXPERIMENTAL DEMONSTRATION 
OF THEORETICAL CONCEPTS IN ENGINEERING 

S. Horta Muñoz, R. García-Contreras, D. Ruiz 
Universidad de Castilla-La Mancha (SPAIN) 

Abstract 
Theoretical lessons are a keystone in the university education, while practical illustrations are usually 
relegated to specific laboratory sessions. Even eminently theoretical courses omit the relation of key 
concepts with real case studies of simple and understanding. This makes difficult to acquire key 
knowledge required for advanced lessons. Tools as virtual reality and 3D printing are emerging as a 
solution for improving lecturer-student interaction. 

This work presents an application of Fused Deposition Modelling (FDM) for a better understanding of 
the students of several concepts in different subjects of undergraduate engineering education. 3D 
printing allows to create objects and systems which objectify principles of interest. Some examples in 
different fields are: 

1 Mathematics: volume intersections, parametrization of curves and surfaces, finding local maxima 
and minima, etc. 

2 Solid mechanics: bending of beams and plates, buckling phenomena, shells, etc. 
3 Thermodynamics: heat transfer, efficiency of internal combustion engines, work generated in 

turbines, etc. 
4 Mechanics of fluids: pipe friction, pressure loss, hydrostatic equilibrium, etc. 
5 Structures and mechanisms: vibration modes, gear systems, rack and pinion drive systems, etc. 

The visualization of the concepts presented above (among others), facilitates the concentration of 
students in master classes, while promotes group collaboration to solve case studies, relating practical 
contents with theoretical definitions.  

3D printed design has already been applied in the compulsory subjects of engineering degrees such as 
Strength of Materials (Euler’s buckling critical load) and Calculus II (intersection of two cylinders and 
representation of 3D surfaces). The satisfaction of the students is measured by means of surveys, 
showing great acceptance. Additionally, the participation of students in the design of these objects and 
mechanisms is explored. 

A degree dissertation developing this idea is proposed, since this work also permit acquiring knowledge 
on topics of special interest nowadays, such as industry 4.0. In addition, students are acquiring 
competences and skills in design, mechanical behaviour, and manufacturing, among others. In this way, 
final year students could apply the knowledge acquired in different courses of the degree, in order to 
design new teaching 3D models and practical systems.  

Keywords: Digital technologies in education, 3D printing, rapid prototyping, engineering, theoretical-
practical classes, project-based learning.  

1 INTRODUCTION 
The syllabus in engineering degrees contain courses with a high component of experimentality, with 
laboratory classes and lessons including the use of technical software. In general, the theoretical 
concepts are explained in lectures, through the use of slides, notes and textbook problems [1]. These 
concepts generally involve a difficult understanding, despite their occasional relationship to phenomena 
experienced on a daily basis. Therefore, this theory could be illustrated by simple physical experiments 
or models, so that students can deeply assimilate the fundamental concept. However, the equipment 
available for laboratory practices, although usually allow to exemplify real applications and carry out 
experimental measurements with high accuracy, have the disadvantage of their difficulty of use, they 
are complex installations that may be combined with theoretical classes, and sometimes also suppose 
a high acquisition price. 
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In recent years, techniques such as 3D scanning, combined with virtual reality models and devices, and 
technologies such as 3D printing, have allowed practically any application in the engineering field to be 
realized at a low cost in time and resources [2-4]. Previous works show how the use of these 
technologies in the classroom greatly facilitate the acquisition of knowledge in students in different 
engineering subjects. Szymczyk [2] collects a virtual reality model of a combustion engine that can be 
viewed using a free smartphone application. Other examples of the utilization of this technology, in this 
case in the field of Materials Science, is the work of Vergara et al. [5], developing a Virtual Reality 
Learning Environment for the 3D visualization of different crystal lattices, which traditionally was 
relegated to diagrams or drawings in books or slides, whose interpretation and retention is complex. In 
fact, Gómez Hermosa et al. [6] point out how students in engineering first-year have a low level of skills 
related to spatial visualization, which could condition student progress if solutions based on new 
educational technologies are not applied [7]. 

Although virtual reality tools offer an effective solution for the visualization of certain models and physico-
chemical phenomena, it is even more intuitive to manufacture models and mechanisms that can be 
touched and manipulated to get a closer look. Outside the engineering field, we find a common example 
of this solution in Health Sciences, with the use of human body models for the study of anatomy. In this 
regard, the work of Lioce et al. [8] carry out the fabrication of different organs, analysing the adequation 
of material texture, shape and colours, in order to reproduce realistic human organs. A similar idea, 
applied to the teaching of structures in the degree in mechanical engineering, is applied by Fraile-García 
et al. [9], performing the software calculation of a structure for a real application (i.e. high voltage tower), 
and finalising with the 3D printing of a scale model. Alternatively to the work of Vergara et al. [5] using 
virtual reality, Stone-Sundberg et al. [10] rely on 3D printing to facilitate the visualization of 
crystallographic models. 

In addition, the use of 3D printing techniques begins to form part of existing manufacturing subjects in 
engineering last-years, or elective courses in order to prepare for new technologies of industrial interest 
[7,11]. Moreover, the know-how of this technology is within the reach of most of the population as 
Massive Open Online Courses (MOOC), such as [12]. 3D printing is such an affordable technique that 
it even allowed remote laboratory classes to be taught during the lockdown caused in 2020 by the 
COVID-19 pandemic, as collected in the work by Larriba et al. [13]. The authors developed a laboratory 
practice for thermal engineering easily assembled using 3D printed components. It should be noted that 
some of these models are available on the Internet for free public access [14-16].  

The present work carries out the use of Fused Deposition Modelling (FDM) techniques in order to 
exemplify engineering objects and systems, which can be used during classes by both the lecturer and 
the students [17]. In addition, these systems allow to propose teamwork to be developed in class, in 
which students can quickly check the validity and effect of their calculations without having to resort to 
the laboratory. Furthermore, some of these objects have been proposed for simultaneous use in different 
subjects of different years, so that students can intertwine the contents of subjects and, in turn, recall 
knowledge acquired in previous courses. Finally, it is proposed that this project, carried out to date by 
lecturers, acquire the character of an end-of-degree dissertation. In this way, one or more students will 
be able to work developing new examples, so that they gain experience in the use of new technologies, 
while strengthening the knowledge acquired throughout the degree. 

2 METHODOLOGY 
This work focuses on the engineering studies taught at the School of Industrial and Aerospace 
Engineering of Toledo (EIIA-To), that is, the degrees of Electrical Engineering, Industrial Electronic and 
Automatic Engineering, and Aerospace Engineering. Specifically, this study presents examples applied 
to the mathematics subjects taught in the first year (Calculus and Calculus II) and to the continuum 
mechanics and structures subjects of the second year (Strength of Materials and Mechanics of 
Deformable Solids). The planning of this work is divided into two main stages.  

A first proof of concept has already been carried out by the authors of this work and used in the classes 
of the subjects taught by them. Starting from analysing the syllabi of the subjects, the theory taught 
through master classes and the problems solved in lessons, those contents and concepts that represent 
a greater difficulty of understanding are identified based on the experiences of the lecturers and the 
feedback of the students. Subsequently, the ideas that can be put into practice by means of simple 
models are chosen for a pilot experience. 

Once the concepts that may be suitable for representation through printed models have been selected, 
the possibility of including the use of these objects as part of tasks to be solved by students or 
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demonstrative exercises in class is assessed, so that they are integrated into the class itself and allow 
students to be motivated to conduct an in-depth study. This requires performing the opportune 
calculations that accompany each concept, so that an academic problem can be obtained as a class 
example or deliverable assignment.  

Afterwards, the object or assembly is designed and modelled in 3D in a CAD (Computer Aided Design) 
software, to continue with the export of the model to a slicer software, that is, that generates the 
manufacturing code for a 3D printer with FDM technology. In this case, the software used have been 
Solidworks® and Cura®, while the printing process was performed on an Ultimaker® S5 printer. 

Subsequently, a second stage of the work is proposed. To take this work to a more advanced level, a 
student in the last year will carry out his degree dissertation in this project following a scheme similar to 
the one previously exposed but expanding to a greater number of subjects of the degrees. In this way, 
the student will need to apply knowledge from different subjects, at the same time that it will be able to 
improve existing examples and find new lines of interaction between different areas of knowledge. 

3 RESULTS 
This section presents some of the models created and details their use in the different subjects. In 
general, the satisfaction shown by the students in response to these hands-on experiences has been 
very positive. It is worth highlighting the application of this methodology simultaneously to several 
subjects, allowing greater interaction and coordination between lecturers by generating cross-cutting 
problems, so that students fluently identify and recall knowledge from previous courses. 

Some of the most common problems to be solved in Calculus and Calculus II subjects are the calculation 
of areas and volumes enclosed either under a curve, a revolution profile or at the intersection of two 
surfaces or solids. Figure 1 shows examples of models that were already explained on these subjects, 
so that students can physically see the result obtained when graphing these functions. On the other 
hand, in the subject of Deformable Solid Mechanics the idea of “Shell structures” is worked on, which 
are structures generally used in roofs and pressurized tanks following these same shapes. In this sense, 
it was difficult to understand how they are deformed and what stresses appear, which is easily drawable 
and depicted on these models. 

       
Figure 1. 3D printed representations of 3D typical surfaces: a) recently printed models with supports, b) 

different surfaces and axisymmetric solid after finished. 

Focusing on a common case in the explanation of the calculation of volumes using double or triple 
integrals, the intersection of two perpendicular cylinders is illustrated in Figure 2. Using the CAD 
software, it is easy to separate the intersected volume from the volume outside the intersection, so that 
the model can be divided into three pieces, which can be easily assembled and separated to verify the 
calculated volume. In fact, the volume calculation performed using integrals could be experimentally 
verified and thus connecting this work to other subjects in the degree. For example, the measurement 
could be carried out using image-based techniques (for instance, photogrammetry) or through 
experimentation with fluids, that is, making use of Archimedes' principle by measuring the volume of 
liquid evacuated by the solid when submerged. 
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Figure 2. 3D printed model of an intersection of different revolution volumes and axisymmetric cross-

section. Sliced model in Cura® (left) and printed components (right). 

Below an example of the subject Strength of Materials is detailed. Figure 3 depicts the computer model 
of the assembly of a mechanism that allows to physically experience the buckling phenomenon in bars 
with different boundary conditions, in such a way that the force required to bend the bar could be 
compared under different conditions, thus exemplifying the analytical equations explained in the master 
classes. Students can vary the conditions at the ends of the bars the dimensions and material of the 
bars with different elements provided. When applying a load, which can be easily achieved with a weight 
or directly by compressing with the hands, the order of variation of the force can be checked as a function 
of these variables. 

  
 

Figure 3. Demonstration of Euler’s buckling critical load in a pinned-pinned beam. 3D assembly in 
Solidtworks® (left), printed demonstrator under critical load (centre) and classical representation (right). 

4 CONCLUSIONS 
The design and manufacture of different models and systems obtained through 3D printing by FDM 
have been carried out for use in classes, in such a way that they open the possibility for students to 
manipulate and work with physical objects, thus directly checking the application from theoretical 
expressions to real problems. Although the study contemplated the specific use of each system in a 
single subject, it was subsequently verified how this methodology allowed establishing interconnections 
between subjects of different branches of knowledge. 
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It has been verified how it is possible to make quick designs and manufacture them at a low cost, solving 
some of the existing problems when acquiring specific equipment for laboratory practices. To carry out 
the project, basic knowledge of CAD design and software for the generation of manufacturing code with 
a 3D printer have been necessary, that is, skills usually taught in engineering degrees. In fact, this work 
could be uploaded to 3D models databases for use in other universities. 

The students showed a high degree of acceptance and interest in receiving more demonstrations in this 
way, so it is proposed to continue with this pilot experience. To give a closer approach to the student's 
vision, a degree dissertation is offered in order to improve and expand these models to other courses 
under the supervision of the authors of this work. 
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APPLICATION DESIGN FOR THE CALCULATION OF THE WATER 
THERMODYNAMIC PROPERTIES 

R. García-Contreras, S. Horta Muñoz, D. Ruiz 
Universidad de Castilla-La Mancha (SPAIN) 

Abstract  
The use of computer tools to consolidate concepts and to help to resolve different exercises is a very 
useful way for the university students, in general, and for the engineering students in particular. The 
content associated with some basic subjects in the first courses, e.g., Thermodynamics, imply to work 
with terms and properties usually abstract for the students, with the consequent increase in the difficulty 
to learn them. To solve this, in this work an application which allows to calculate different thermodynamic 
properties of water is presented. This compound is selected since it is the work fluid in the Rankine cycle 
(power plants) and in refrigeration processes. 

This program covers different objectives: i) to provide to students an easy-to-use interface to solve 
thermodynamic exercises, ii) to avoid wasting time and the possible errors associated with looking up 
these properties in tables and the necessary interpolations between values, iii) to propose a line-work 
for a Final Year Project in Electrics or Electronics Engineering Degree. 

Although different programs with similar objectives are available in internet, some additional 
requirements or improvements are pursued with this application. Firstly, it must be a very intuitive 
software in which, from two thermodynamic parameters (p, T, V) or from a state function (u, h, s) and a 
thermodynamic parameter, the rest of parameters can be calculated. Second, exergy (state function 
rarely used) has been included in the results. Third, all the states or points ware plotted. Four, the 
software is free for our students and in the future, for any person. 

Keywords: Thermodynamics, Graphical interface, Engineering. 

1 INTRODUCTION  
The university must be a benchmark as an educational and research system which entails the 
continuous exploration and use of the possibilities offered by different teaching tools. Among these, the 
use of technologies and computers applications becomes a skill in the university teaching [1], especially 
in the university degrees related to STEM (Science, Technology, Engineering and Mathematics) areas. 
Regarding the teaching in STEM, countries try to maintain a number enough of graduates in these areas 
to meet their economic needs and to compete globally since the development of the society is based on 
the technology advances [2]. 

The use of computer or virtual tools to improve the learning process in the different STEM degrees in 
general, and in engineering degrees in particular, is necessary for two main reasons: i) students will 
require the knowledge of this type of applications for their professional future and ii) applications and 
computer programs make easier the acquisition of technical knowledge and solving exercises in different 
subjects. 

Considering the block of compulsory subjects learnt in engineering, Thermodynamics is a one o the 
subject more abstract and difficult to understand for the engineering students, especially in the Electrical 
and Electronics degrees. The use of several equations and data depending on the aggregation state of 
the fluid favours the demotivation and fear of facing this subject. For this reason, in this study is 
presented the design and application of a software to calculate the thermodynamic properties of the 
water (which is pretending to be expanding) since this fluid is commonly used in different thermodynamic 
cycles.  The main motivation is the design of an easy-to-use tool to calculate the properties of the water, 
in different aggregation states, using two thermodynamic parameters, being these parameters classified 
in: i) thermodynamic coordinates (pressure, volume, or temperature), which provide information about 
the state of the thermodynamic system and state functions (entropy, enthalpy, internal energy or exergy) 
which characterize the system state but are not influenced by the path by which this state was reached. 

The calculation of thermodynamic parameters is necessary to evaluate the heat flux absorbed or 
transferred by a system, the work associated to a transformation or the efficiency of a thermodynamic 
cycle.  When the work fluid is gas (non-condensable), the evaluation of these parameters is easier since 
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it uses to be considered as gas perfect and several equations are available to calculate the state 
functions [3].  Brayton, Otto, and Diesel are the thermodynamics cycles more commonly known which 
use gas as work fluid (usually air). However, the use of condensable fluids is also important since the 
heat associated to the phase change allows to reduce the energy required during the cycle. In this 
sense, Rankine cycle (power cycle) and refrigeration cycles use condensable fluids, being the water 
one of the most important. Condensable fluids, and concretely water, work in conditions very close to 
saturation ones, presenting different aggregation states throughout the cycle: superheated steam, 
compressed liquid, wet steam, etc.  

Several aggregation states of the water during the different points of the cycle hinder the calculation of 
state functions, reason why these values are tabulated in tables depending on the thermodynamic 
coordinates. The use of these tables used to be tedious and complicated for the students, a factor that 
binds to the technical difficulty associated to the subjects related to thermodynamic. For this reason, the 
possibility for using an application that allow students to calculate these values in an easy way becomes 
in a power tool in STEM teaching. 

Other applications, with similar configuration and calculation of thermodynamic properties are available 
in internet. Propagua [4] is a software designed by University of Cordoba which shows a very easy-use 
interface, but no diagrams (T-s, p-v) are plotted and only enthalpy exergy (open systems) is provided. 
Termograf [5] is an interesting and complete application which provided values of heat flux and work 
during different transformation for different fluids, although their disadvantages are due to the no 
availability of a user manual and the no exergy calculation. Other software available is Steam Table [6] 
whose graphical interface is very intuitive and allows to calculate all state functions, but the calculation 
of quality is not available is the user is not registered. In this sense, the application presented in this 
work combines the advantages of these software as well as including graphs and calculation that are 
not available in them. 

The aim of this work is the design and development of an application for the calculation of 
thermodynamic parameters of water and, in the future, other condensable fluids (ammonia, R-134a, 
etc.), used as well as work fluid in Rankine cycles and in refrigeration ones, may be included. 

2 METHODOLOGY 
The use of tables, where the values of the different state functions are recorded at different conditions 
(p or T), used to involve difficulties for the students: i) The first and the most important is the time wasted 
in finding any property in the table. In general, it is necessary to interpolate between data since the input 
available may not coincide with any tabulated value and ii) Interpolations lead the student to make 
mistakes when calculating some property. An image of some values of the table corresponding to 
saturated conditions is shown in Figure 1. Other tables for superheated steam and compressed liquid 
are also loaded to the application.   

 
Figure 1. Image of some values of thermodynamic parameters of water at saturation conditions. 
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The software proposed in this work solves both issues, providing the desired properties in a fast and 
simply way. The graphical interface is programmed using the commercial software Matlab, but the 
application runs with Matlab Runtime, that contains the libraries needed to run Matlab applications on a 
target system without a licensed copy of this software. The scheme of the application is depicted in 
Figure 2. 

 
Figure 2. Flowchart. 

The application works as follows. First, the user introduces in the graphical interphase two 
thermodynamic coordinates, or one state function and one coordinate, which correspond to input data. 
From this information, the application determines the state of the water between superheated steam, 
compressed water or wet steam. From this selection, software returns the output data (the rest of the 
coordinates and state functions) using the tables with water properties. All data, input and out values, 
can be saved into a file and the application also presents the possibility to choose one or more 
representations of the water state in different diagrams (entropy-temperature, pressure-volume, etc.). 

3 RESULTS 

3.1 Initial screen. Input parameters 
When the software runs, the screen showed in Figure 3 asked for the input data and the type of diagram 
that user wants to plot. To calculate all the thermodynamic parameters of a specific water state, the user 
must introduce two coordinates (Temperature or pressure) or a coordinate and a state function (internal 
energy, enthalpy, entropy). The variable quality, whose value varies from 0 to 1 for saturated liquid and 
saturated vapour, respectively, only is necessary when the state of water was wet steam. If water is out 
of saturation curve, a letter “S” will indicate that water is superheated steam and if conditions correspond 
to compressed liquid, “L” will appear. In the lower size of the screen, user must choose between open 
or closed system to calculate exergy.  

 
Figure 3. Initial screen. 
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Related to the visualization, one or more graphics can be selected, and then, new windows with the 
point represented in the corresponding diagrams will be shown. When input parameters have been 
introduced, user must press “Calculate” button. Once all the properties have been calculated, the output 
data can be exported to a “.xlxs” file. 

3.2 Final screen. Output parameters 
As it was commented previously, two combinations of input parameters can be selected: 

3.2.1 Introducing two thermodynamic coordinates. 
For this first example, shown in Figure 4, values of pressure and temperature) are introduced as input 
data. The values are p = 1 bar and T = 300ºC. The diagram selected is “Temperature-Entropy” and the 
exergy is calculated for an open system. Two new windows appear, the first with the diagrams selected 
and the second with the results. 

 
Figure 4. Example of two coordinates as input parameters. 

The state of the water for this first point, is superheated steam, which is represented with the letter “S” 
in the State field, while the open system is indicated with the letter “O” in the corresponding field. The 
results can be exported to a “.xlsx” file using the option Export, that will be saved in the folder where the 
app is located. The diagram shows the position of the point introduced with respect to the saturation 
curve, which is a very intuitive way to understand the state of the water. 

3.2.2 Introducing one thermodynamic coordinate and one state function. 
In the second example, depicted in Fig. 5, one thermodynamic coordinate and one state function 
(pressure and entropy) are defined. The values are p = 20 bar and s = 4 kJ/Kg K. In this case, the exergy 
is calculated for a closed system. 
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Figure 5. Example of one coordinate and a state function as input parameters. 

The state of the water for this input data is wet steam. This means that the point is placed inside the 
saturation curve, where both states coexist, water and liquid. Again, the graphical representation of the 
point allows the student to locate the state of the water in an easy way. 

4 CONCLUSIONS 
The objective of this work is the design of a software with an easy to use graphical interface, which 
allows the calculations of thermodynamic properties of the water at any state. The output data 
(thermodynamic coordinates and state functions) have been verified with other software’s (Propagua, 
SteamTables, …), being the results quite similar between software.  

Comparing to Propagua, both software are very intuitive programs, with the input data easy to introduce 
through the input fields but this application shows several improvements compared to Propagua and to 
other software available in internet such as: i) the calculation of exergy in both open and close system, 
ii) the plot of different diagrams (T-s, p-v, …) where the state of water is located and iii) greater number 
of input combination than Propagua. 

This first version of the software has been used by the students of the degrees of Electrical Engineering 
and Industrial Electronic and Automatic Engineering, showing quite good acceptance. In a second step 
of this work, some different condensable fluids will be added. 
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Abstract 
The assessment of students' written and oral answers is an important element of the educational 
process at universities around the world. On the one hand, it makes it possible to define the quality of 
material assimilation by students, the level of their work independence and to determine the 
sustainability of the skills they acquire within the training period. On the other hand, it reveals the quality 
of the course organization’s academic delivery and the lecturer’s ability to motivate students to not only 
acquire knowledge but apply critical thinking on their own. Among the traditional techniques for 
monitoring students' knowledge the following are listed: observation of the students’ work during the 
lectures, oral and written answers in exams, testing, writing an essay on the proposed topic, portfolios 
and critical reflection on methodological and educational literature. All of these methods have been quite 
successful over time, as they have helped to minimize the risk of cheating in the context of student-
teacher communication. However, the coronavirus pandemic and the subsequent transition to distance 
learning have radically changed the situation, with traditional methods – in some instances - no longer 
as effective as they were. It is well known that various online sources offer ‘contract cheating’ or 
“homework help” – asking someone for assistance in completing your coursework. Another issue is 
different types of interaction among students in exams, for example, hints, copying each other’s works, 
as well as some use of mobile devices or accessing the Internet during a test. In fact, a recent study 
from the Imperial College London appears to show a distinct increase in cheating instances since the 
COVID pandemic started. Today with pandemic still affecting academic institutions and conventional 
exams scrapped, university teachers are facing the necessity of finding new techniques to combat this 
increase in cheating, yet still assess their students. To achieve this, there has been an increase in the 
degree of independence of the assessment tasks performed: project work, individual problem-based 
tasks, and research-type tasks. An additional tool for reducing the level of fraud in attestation tests are 
a number of commercially available plagiarism software and hardware complex for checking submitted 
texts/documents for borrowing from open, online sources, video surveillance and learning management 
systems focused on organizing interaction between the lecturers and students in the framework of 
distance courses. For this paper, the authors have used a combination of research methodologies: 
personal professional experience observation, literature reviews, as well as quantitative and qualitative 
analysis of existing student assessment tools, and finally a questionnaire on students’ perceptions on 
the most efficient and preferable tools of knowledge assessment they have been exposed to. Preliminary 
results indicate that the set of knowledge control tools hasn’t changed greatly since the shift towards 
distance learning, but the there is a noticeable preference for certain assessment methods and a strong 
preference for their digital forms. Besides, the choice of knowledge control tools has affected the ability 
to critic and of original thinking among recent graduates, which decreases their employment 
perspectives. 

Keywords: assessment methods, exam cheating, education, distance learning, result validation, student 
evaluation, plagiarism, ethics, collusion. 

1 INTRODUCTION  
The Oxford English Dictionary definition of education is as “a process of teaching, training and learning, 
especially in schools, colleges or universities, to improve knowledge and develop skills” [1], to which 
many of us in academia could add more and expand upon. However, the Oxford English Dictionary does 
not include student assessment in its definition, which is an important element of work with students. 
With the onset of the Coronavirus pandemic, not only have the methods for delivery had to change and 
evolve, but also the manner in which higher education students are assessed and how they interact with 
and complete new assessment methods.  
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This paper makes an initial study into what assessment strategies have been used prior to the outbreak 
and during, examining not only students’ and teachers’ viewpoints on them, but also looking at how the 
shift in conducting assessment can be undertaken, when students have access to external sources of 
assistance when undertaking assessment. 

2 METHODOLOGY 
During the global pandemic, there have been a number of reports and studies into the amount of 
“cheating” or assistance that students have either sought or been pressured into, citing its increase and 
the increasing proliferation of so called “essay mills”. The authors of this paper conducted a literature 
review to not only look at conventional assessment methods, but also to find current information on the 
changing face of assessment throughout the pandemic, particularly with more online delivery of courses 
and digital assessment becoming prevalent. Rather than focus on the depth of “virtual assistance” and 
cheating within the student body, the authors sought to determine the assessment methods that 
students had experience of and how this compared to those assessment methods used during the 
pandemic. Through a closed questionnaire, it was decided to poll those students who had experience 
of assessment pre-pandemic, so that a meaningful comparison could be made as to their preferred 
assessment type. 

3 RESULTS 
Students' knowledge and skills control is one of the key elements in the educational process. By 
knowledge and skill control it is inferred that students assimilate the information provided by the teacher 
and are able to apply it to relevant problems. The efficiency of educational process management and 
the quality of future graduates training, largely depend on its correct organization. Thanks to this 
knowledge control, a "feedback" is established between the teacher and the student, which allows one 
to assess the dynamics of the educational material assimilation, the actual level of mastery of 
knowledge, skills and abilities system, and make appropriate adjustments to the organization of the 
educational process based on their analysis. The preference for certain methods of confirming 
knowledge and skills was significantly influenced by the pandemic, which not only changed the rating of 
control forms among teachers, forcing them to reconsider the format of implementing these methods in 
use, but also required the development of measures aimed at reducing the level of student fraud during 
assessment. 

3.1 Traditional forms of students' knowledge and skills control before the 
pandemic  

The functions of knowledge control traditionally include the following: 

• verification: the obtained indicators serve as the main basis for judging the results of learning and 
their possible correction in order to improve the quality of teaching and the assimilation of 
knowledge by students; 

• training: control contributes to the formation of skills and abilities to rationally organize educational 
activities and hence acquire knowledge independently; 

• development: control takes place in conditions of heightened attention, thinking and imagination, 
which contributes to the formation of students’ cognitive abilities. 

• education: a properly selected type of control allows the teacher to constantly encourage students 
to improve their knowledge and skills, to develop the need for self-control; 

• methodology: teachers analyse the results of their work, evaluate their teaching methods, choose 
the best options for teaching activities. 

Depending on the time of the tests aimed at assessing the knowledge of students, these controls are 
traditionally: 

• preliminary control: it helps to better plan the educational process, taking into account the existing 
knowledge and skills of the student; 

• current control: the main type of testing students' knowledge and skills, aimed at assessing the 
quality of their assimilation by students; 
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• final control: it is necessary to assess the final learning outcomes, to identify the degree of 
students’ mastery of knowledge, skills and abilities obtained as a result of studying a specific 
discipline.  

The most common methods of control include oral questioning, which can be frontal, that is, conducted 
in the presence of a group of students, individual or mixed, as well as written (essay, dictation, problem 
solving, execution of diagrams or drawings, drawing up abstracts, control work, test, abstract, exam). 
These forms of knowledge control are listed in the Federal Educational Standard of the Russian 
Federation [2] and have been used by universities throughout the country for many years. After Russia 
joined the Bologna Process in 2003, traditional methods of knowledge control were supplemented by 
project work, portfolio presentation, games and case studies, which are widespread in foreign countries 
participating in this initiative. Of course, the appropriate choice of knowledge control is determined, first 
of all, by the field of studies, by the program and the content of the discipline included, as well as the 
methodological goals of the teacher. However, for a long time, the prevailing formats of the current and 
final control of students' knowledge remained tests, oral and written examinations. 

An obvious advantage of oral work is the possibility of the most active and thorough examination of the 
student's knowledge by the teacher for a certain period of study. In addition, oral exams promote a 
dialogue between the teacher and the student, where the student demonstrates not only the acquired 
knowledge, but also the logic of his reasoning and the quality of oral communication. The disadvantages 
of oral surveys include the lottery factor when choosing an examination card, the subjectivity of the 
assessment of the student's answer by the teacher and, finally, the stressfulness of the situation, first of 
all, for the student.  

Written control provides a deep and comprehensive test of the students’ depth of knowledge and skills. 
In written work, the students must show theoretical knowledge and skills, with the ability to apply them 
to solve specific problems. In addition, written control reveals the degree of proficiency in written speech, 
the ability to logically, adequately build, compose and present their text, evaluate their work, experiment 
and solve problems. The disadvantages of this type of work include a high percentage of student fraud 
and the volume of work for the teacher to check. 

Considering the pros and cons of these types of knowledge control, for many years the practice of 
universities, both written and oral types of assessment were used, and they were implemented in 
person. But the outbreak of the coronavirus pandemic in 2019, made significant adjustments to the 
educational process and forced relevant ministries and universities to reconsider their approach to 
monitoring and assessing students' knowledge and skills. 

3.2 Transition to distance learning: new challenges 
The rapid spread of COVID-19 has required higher education institutions to make urgent decisions about 
the format of education. The closure of universities and the introduction of lockdown made the transition 
to distance learning the only possible way out of this situation. However, different countries and even 
different regions within one country turned out to be disproportionally prepared for the new reality. 

In the UK, the Quality Assurance Agency’s (QAA) Supporting Resource document on digital delivery 
during COVID-19, highlighted the degree of success in switching to online delivery hinged on the starting 
position: it was easier for those with existing online provision and experience or a high level of staff and 
student digital literacy; smaller, specialist institutions had greater flexibility to deal with issues, but fewer 
resources, leading to more collaboration between providers [3]. It is worth noting that for those not used 
to online delivery, they are not provided with additional time to convert, revise and record segments of 
lectures, which can be quite time consuming. 

In early April 2020, the Research Center for the Socialization and Personalization of Children's 
Education of the Federal Institute for the Development of Education of the Russian Academy of National 
Economy under the President of the Russian Federation (FIRO RANEPA) conducted a survey among 
1,403 school teachers located in 72 constituent entities of the Russian Federation, How does the 
Transfer of the Educational Process into a Distance Mode Affect Educational Results Now and will Affect 
in the Future? [4]. Among the results, the most indicative in the framework of this study are data on the 
willingness of teachers to work online and on the methods of assessing educational results in the context 
of distance learning. 
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Figure 1. Experience in distance learning in general education schools 

 before the introduction of quarantine measures. 

As the pie-chart shows, more than half of the teachers surveyed had no online experience. A similar 
situation was observed in many Russian universities, where immediately after the start of the pandemic, 
they began to develop their own or purchase existing educational and information platforms like LMS 
(Leaning Management System). By 2019, the Peoples' Friendship University of Russia (RUDN 
University) already had its own telecommunications educational and information system (TUIS), and 
teachers were offered training seminars on the use of this system for educational materials, as well as 
the development of a series of forms for monitoring student progress. Along with TUIS, RUDN University 
teachers relatively quickly (within 1-2 weeks) became acquainted with the electronic communication 
platforms such as MS Teams and Zoom, learned how to conduct classes in a distance format, digitized 
educational materials for transferring them to students, not only in Russia but also abroad. However, 
the question arose about the control of knowledge, about the current and final methods and forms of 
monitoring the degree of knowledge assimilation by students. 

It is worth noting that 43% of the respondents to the survey conducted by the RANEPA believe that 
assessment in the context of distance learning is impossible, since the students will not complete tasks 
on their own. 40% of teachers prefer to independently develop or select control and measuring materials 
in the form of tests in special online services or texts with assignments in an electronic format. Less than 
20% of those surveyed tend to use online tests hosted on online platforms with ready-made content to 
prepare and conduct classes. 

 
Figure 2. How should the assessment of educational achievements and the monitoring of learning 

outcomes be carried out in the context of distance learning? 

yes
40%no

60%

Experience	in	distance	
learning	before	COVID-19

yes no

43%

17%

40%

How	should	the	assessment	of	educational	
achievements	and	the	monitoring	of	

learning	outcomes	be	carried	out	in	the	
context	of	distance	learning?

in	the	context	of	distance	learning,	objective	assessment	of	educational
achievements	and	control	of	learning	outcomes	is	impossible	(students	will	not
complete	assignments	on	their	own)

online	tests	posted	on	online	platforms	with	ready-made	content	to	prepare	and
conduct	classes	are	enough

it	is	necessary	to	prepare	and	select	materials	in	the	form	of	tests	from	special
online	services,	in	the	form	of	text	with		docx	and	pdf	tasks	independently
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To some extent, the likelihood that the data obtained reflects the situation at universities is confirmed 
by the Higher School of Economics (HSE) study Lessons from the "Stress-Test": Universities in the 
Pandemic and After it [5], attended by 33,987 Russian university teachers. As such, 15% believe that 
the quality of education has improved significantly, although almost 60% doubt the quality of online 
learning and do not plan to continue to actively use it after the end of lockdown. At the same time, 
educators agree that the difficult epidemiological situation has helped to master new tools and 
practices for online learning.  

3.3 Forms of control before and after the pandemic: the experience of RUDN 
University 

In mid-April 2021, a small-scale study was conducted at the Peoples' Friendship University of Russia 
among the students of the 3rd and 4th year undergraduate students, as well as 1st and 2nd year 
graduate students in order to find out the preferences in the forms of knowledge control, for both 
teachers and students, as well as to gather students' assessment of their knowledge after the 
pandemic. 115 students of the Philology Faculty of RUDN University (72 foreign students and 43 
Russian students) took part in the survey, 83% being undergraduate students and 17% post-graduate 
students. The category of respondents was determined on the basis that students should have some 
experience and understanding of the types of proficiency tests before the pandemic and after the 
transition to distance learning. 

Within the framework of the stated topic, the answers to the question about the most commonly used 
forms of knowledge control before and after the pandemic were of particular interest. This question 
was closed, since the choice of knowledge control was limited by the practice of the educational 
process at the Philology Faculty of RUDN University. The results are shown in Figure 3. 

 
Figure 3. Forms of students’ knowledge control before and after COVID-19 

From the graph, the number of oral assignments and written work has decreased. The rise in the volume 
of oral exams is dictated by the fact that a large number of foreign students live in time zones that differ 
significantly from the Moscow's, so their participation in classes in a synchronous format is very difficult. 
In addition, oral questioning requires the use of a proctoring system and the connection of students with 
a video camera and microphone, and the quality of technical support and connectivity for students do 
not always allow this. The number of written exams has also slightly decreased because it is difficult for 
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the teacher to control the independence of their implementation. At the same time, the number of 
electronic tests has grown significantly. This is due to the fact that RUDN University’s educational 
information platform allows teachers to develop various types of tests, students can independently 
perform them at a given time and for a given number of attempts, after which the system automatically 
checks the work. This method of monitoring students’ knowledge, of course, is very convenient and 
helps teachers to save time and effort as most of them notice a significantly workload increase –
sometimes even blurring the boundaries between work and leisure time. However, the response of the 
teachers (at the Philology Faculty), collected during small, informal interviews, indicate that the quality 
of this monitoring is highly questionable. A test in Russia is understood as a series of questions, usually 
with multiple choice answers, one or more of which are correct. Thus, the test format is often a hint to 
the student, while when answering verbally or in writing, open-ended questions require the student to 
give an independent, detailed answer. 

Another area of research interest was the attitude of students to the methods of assessing the 
assimilation of knowledge and skills used at the Philology Faculty at RUDN University. In response to 
the question "What type of knowledge control do you consider the most effective and which is the least 
effective?" the following responses were received. 

 
Figure 4. Students’ preferences in forms of knowledge control. 

Two aspects are most representative here: the highest preference for the electronic test and the lowest 
for the oral examination. This is quite predictable, because, as already mentioned, an oral exam is 
always stressful for a student, as well as the need to apply not only academic knowledge, but also the 
ability to formulate a thought competently, reason logically, and be ready to answer additional questions 
from the examiner. While the online test is performed independently at home, it gives the student a 
hypothetical opportunity to use additional sources of information, for example, teacher’s training 
materials or the Internet. It is interesting that students call the oral exam the most effective method for 
assessing knowledge and skills, and online testing is shifted to fourth place in their ranking. Case studies 
and portfolio are closing the list as these types of attestation are the least widely accepted in Russia, 
moreover, they are not very indicative for humanitarian areas. 
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Figure 5. The most efficient forms of students’ knowledge control (students’ perception). 

Finally, the last question was of how students assess their level of knowledge after the start of the 
pandemic and the transition to distance learning. The answers received indicate that students do not 
feel any difference in the quality of the knowledge they received before the pandemic and after it. 
Although, this question causes a slightly different reaction from employers who are not ready to hire (at 
least, without a trial period) graduates of the pandemic era. According to statistics from HeadHunter, the 
number of starting vacancies posted on the hh.ru website, decreased by just over a third in the first 
quarter of 2020 compared to the same period last year. At the very beginning of the spread of the 
pandemic in Russia, the demand for young professionals has fallen significantly over the past two years 
[6].  

The transition to distance learning and the need to use information technology in the educational 
process, as well as all the related problems (an increase in the workload, the degree to which universities 
and students are equipped with computers and electronic devices), prompted educational institutions to 
reconsider the approach to organizing classes and, in particular, to the types of work aimed at assessing 
the quality of students’ knowledge and skills. Some types of assessment have been revised. For 
example, tests moved to an electronic format, oral questioning became more student-oriented, tasks for 
written work began to be formulated for almost every student personally, to avoid cheating. Other types 
of work began to be introduced into the educational process, for instance, project-based learning is 
gaining popularity, as it helps students maintain the skill of interpersonal communication in group work, 
promoting self-study through independent search for information in the sources recommended by the 
teacher. The stand (or poster) presentations require the development of the skill of public speaking, 
stress resistance and free oral communication, including communicating in a foreign language, since 
the study groups at RUDN University are of mixed nationalities. 

3.4 Forms of student fraud during assessment and how to confront it 
The weakening of full-time control over the students’ performance through assessment by teachers has 
led to an increase in the number of cases of fraud amongst students, as well as the diversification of 
fraud types. 

Among the most common forms of unscrupulous student behavior is copying classmates' homework; 
use of Internet resources (such as “essay mills”); appropriation of other people's texts by changing the 
name (that is, cases of direct plagiarism); prompts from third parties during oral exams (with the help of 
headphones or people standing behind the computer and thus out of sight of the camera); deception 
from specialized plagiarism electronic systems by replacing the letters of the Russian alphabet with Latin 
characters and so on. Of course, many of these existed before the pandemic, but the move to online 
education made them more tempting for students. The UK currently has 932 “essay mills” with instances 
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of cheating growing – the University’s of Waterloo and Calgary, Canada, reported increases of 146% 
and 269% respectively, of cheating. Dr Sarah Eaton, an associated professor of education at Calgary, 
stated that “academic misconduct is not a micro-problem, it’s not even a macro-problem – this is a mega-
problem” and that the problem was “rippling across the globe right now”. It is interesting to note that in 
the interests of maintaining academic integrity, the surveillance measures taken by some institutions 
have led to student protests, expert and even lawmaker intervention [7]. In February 2021, the UK’s 
Universities Minister, Chris Skidmore, introduced the Essay Mills (Prohibtion) Bill to curb not only the 
use by students of “essay mills”, but their exploitation by such entities. The presence of this problem 
and, more importantly, its recognition by university teaching staff, forced the university community to 
start looking for a solution. 

So at RUDN University all teachers and students have an individual login and password for the internal 
educational information system, which facilitates identification. By order of the rector, students are 
required to participate in oral examinations using video and audio communication. However, the 
university administration suggests approaching the issue from a completely different angle. Vice-Rector 
for Academic Affairs of RUDN University, Alexander P. Efremov, in his interview to the daily socio-
political newspaper Kommersant, said: “... it's time to stop testing students' memory, it's time to evaluate 
their understanding and thinking. For this, it is not necessary to change the format of the control 
measures themselves, but the content of the tasks. It is necessary to implement complex tasks which 
allow students to demonstrate several competencies and perform several mental operations, and not 
just accomplish a typical task and recall the formula for its solution” [8]. 

4 CONCLUSIONS 
The current research paper is the first step in studying the appropriateness of existing assessment 
means, their relevance in a digital age and for universities to maintain academic integrity. If anything, 
this paper highlights the need to further explore the perception of assessment, both by the teachers and 
the students, and the validity of the results coming out of these assessments. While students may have 
some preferences in terms of assessment format, the ability for teacher, institution and eventually, an 
employer to have faith in students’ competences through assessment, is also paramount. Progress is 
inevitable and it is better to embrace the gradual introduction of online educational means at universities 
but it is key to measure the extent of these online elements to maintain high quality education. 

Finally, it is interesting to note, with some degree of foresight, that in February 2020, JISC (formerly the 
Joint Information Systems Committee) and the Quality Assurance Agency, published its Assessment 
Rebooted report that concluded that “the archaic pen and paper assessment process needed a 
technological overhaul by 2025” [9]. This report looked at the promotion of digital and remote e-
proctoring, with three (minimum) key themes for a well-designed, digital assessment: relevancy (for both 
students and employers), adaptability (student-centred and for those students around the world, access 
24/7) and trustworthiness (ensuring academic integrity).   
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Abstract 
Purpose: 

To help our Optics and Optometry students to take their minds of the pressures of the confinement 
during the COVID pandemic while still working the contents of the syllabus by means of mind challenging 
and amusing quizzes. 

Methods: 

We created 12 different games related to our field of expertise. Games were based on existing logic and 
ingenuity games that we adapted to make them more specific and related to our subjects.  

These games were enrolled as a ludic part of some subjects of the 1st, 2nd and 3rd year of the Degree in 
Optics and Optometry, and in one Optometry Master subject. Participation in the games was voluntary 
and this part did not contribute to the final qualification.  

For each game, we computed the percentage of students that participated, and the percentage of correct 
responses.  

Results: 

Students participation was strongly correlated with the subject in the syllabus. The greatest participation 
was obtained in 3rd year students, whereas the lowest participation was obtained in the 2nd year.  

Around 18.4 % of the students that had access to the games participated in this activity. The mean 
percentage of correct responses in all the games was 63.4%.  

Participation rates decreased with time. Games proposed at the end of confinement had lower student 
participation. The first game had a mean participation of 43.3% but participation dropped to 2.2 % in the 
last game. 

Conclusions: 

Our activities helped to keep students’ minds diverted during the uncertain first weeks of confinement, 
and to continue learning. But for future editions we must select less games in order to increase interest 
and participation. 

Keywords: Coronavirus, games, online, challenges. 

1 INTRODUCTION  
The current COVID-19 pandemic has presented unprecedented challenges. Changes to our daily life 
have been swift as the cases of the virus and the death toll increased. Strict measures to contain the 
spread of COVID-19, such as social distancing, have been increased across different regions of the 
globe but these measures can leave us feeling isolated and increase our stress and anxiety. 

Most of the efforts in this pandemic have been dedicated to develop measures to identify and to treat 
people with the coronavirus infection. But identifying the mental health care needs of people in this 
pandemic time have been relatively neglected [1]. 

It is known that mass tragedies often trigger heightened anxiety and fear. COVID-19 pandemic can be 
considered as one of these mass tragedies. These effects are known to cause disruptions to the 
behaviour and psychological well-being of many in the population [2]. Psychological impact of previous 
global disease outbreaks has demonstrated clear links between pandemic-related anxiety and high level 
of anxiety and stress [3].  
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University students in this pandemic moment are not different. They also suffered this pandemic state, 
presenting higher mean levels of stress, anxiety, and depression than other age groups, maybe due to the 
additional stress caused by having to adapt to the new online educational environment [4]. At the 14th March 
14 2020, our students changed their usual face-to-face classes for an uncertain online modality, without time 
to adapt to the new educational model: some of them did not have good access to Internet or a personal 
computer, many had left their own notes and books in the now closed university residences, etc. 

With the aim to help our university students to alleviate the levels of stress and anxiety caused by the 
pandemic situation, we decided to act from our teaching position in the hardest moment of confinement in 
our country. We aimed to develop learning activities based on challenges to keep the student’s mind active 
with games based on optometric concepts. Our purpose was to continue with their formative course, but at 
the same time, to help them to take their minds off the current situation for a period of time. 

2 METHODOLOGY 
These challenges were created in COVID-19 strictest confinement period, between March and April 2020. 
Teachers from related subjects of the Degree in Optics and Optometry decided to continue with their subjects 
but in online mode, and to add more playful activities, but with a teaching background. Our aim was to 
continue teaching our students but in a more relaxed and fun way, given that the situation required it.  

We developed this activity in Physiological Optics (1st course), Ophthalmic Optics (2nd course), Vision 
Mechanims and Models (3rd course) and Research introduction (Master), subjects of the Grade of 
Optics and Optometry and of the Optometry and Visual Sciences Master of the University of Valencia 
(Spain). All of them were scheduled entirely for the second semester. Participation in the games was 
voluntary and this part did not contribute to the final qualification of any subject involved. 

We created twelve different games related to our field of expertise. Games were based on existing logic 
and ingenuity games, that we adapted to make them more specific and related to our subjects.  

We can classify our games depending on the activity required from the students. We developed four logic 
games, two math challenges, two secret code challenges, two argument games, one graphic challenge and 
one combinatorial game. All of the challenges proposed were related to concepts of our Degree. Table 1 
shows a brief description of logic, math and secret code games, and Table 2 shows a brief description of 
argument, graphic and combinatorial games. Fig. 1 shows an example of one logic game. 

All games were edited in Spanish and in Valencian, due to the origin of our students. We also adapted 
the concepts involved in one of the quizzes (challenge 1) to the level of the students to which they were 
directed. Challenge 1 for students of first course of the Degree required knowledge of the types of 
ametropy (miopia and hypermetropia) that had been introduced in the Physiological Optics subject, 
whereas for students of the second course of the Degree, the problem was rewritten in terms of the 
optical lens to compensate these refractive errors (concepts explained in the Ophthalmic Optics subject). 
In both cases, the challenge and the task to be solved was the same, but the wording of the quiz was 
adapted depending on the level of knowledge of the students (see Table 1).  

Table 1. Descriptions of our logic (challenges 1-4), maths (challenges 5-6) 
 and secret code (challenges 7-8) games.  

 Challenge Description 

1 

Who wears progressive 
lens? (version 1) 
Who is the hipermetropic 
patient? (version 2) 

This challenge starts with a brief description (version 2): In our classroom there are 
five students who come from five different cities in the Valencian Community. All 
are enrolled in different subjects, and while studying they live in Burjassot at five 
different colour adjacent houses, and they have different ametropies.  
After that, we provided 15 clues to guess who was the hipermetropic student. 
Example: 
Student from Serra city has strabismus. 
The student who is emmetropic lives next to the one from Manises city. 

2 The Blue and Green 
Eyes Island 

In this game, inhabitants of an island have either blue or green eyes. They always 
wear sunglasses, because green-eyed persons always lie and blue-eyed persons 
always tell the truth. We meet two people of this island who give us a clue to guess 
their eye colour and ametropy.  
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3 Job selection challenge 
We proposed a selection of personnel for an optometrist job. Selection tests are 
carried out with the candidates, using three patients. Candidate must guess, with 
the clues that we provide, who is the myopic patient and who is the astigmatic one. 

4 The defaulter 
An optometrist works in a town with innocents (who always tell the truth), and 
politicians (who always lie). One of the optician's patient, is a defaulter. With some 
clues provided by the optometrist’s boss and three patients, our students must 
guess which is the defaulter. 

5 Patient age 

We asked to our optometrist assistant the age of one of our patients and this is his 
response: 
His age is three times the age he will be in three years, minus three times the age 
he was three years ago 
Our students must guess how old is our patient. 

6 Patient age 2 This challenge is the same as game 5, but with different data. 

7 Secret code Using the effect of positive and negative lens on the eye magnifications, our students 
must guess which is the solution of the last graphic operation. (see figure 1) 

8 Codified Patient Data  Due to a software error, personal data of our patient are encrypted. Students must 
guess her name, nationality, zodiac sign, pathology and refractive error. 

Unfortunately, not all the challenges adapted well and we lacked time to tackle the adaptation problems 
posed by all quizzes. During the confinement, teachers involved in this activity were busy readapting 
their own subjects to the new situation, and challenges require a lot of time (from formulation or 
adaptation to upload in the virtual classroom…). For example, although the “Hour test” challenge can 
be done by any student, the concept or hour test used to compensate astigmatism patients is not known 
by first course students11. To use it with these students, we must adapt it, substituting the “hour test” 
concept by another one that they can identify easily.  

Table 2. Descriptions of our argument (challenges 9-10), graphic (challenge 11)  
and combinatorial (challenge 12) games.  

 Challenge Description 

9 Sand clocks 

During the adaptation of a new contact lens, an optometrist needs to time 15 minutes. 
But he only has only two sand clocks, one of 11 minutes and the other of 7 minutes. We 
propose our students to guess how can the optometrist to measure 15 minutes exactly 
using these two clocks. 

10 Mirrors room 

We are locked in the centre of a triangular room. The floor, ceiling and the three walls 
are completely covered with mirrors. The three walls have the same length. If no one 
else is in the room, we asked our students how many reflections of ourselves can we 
observe in this room 

11 Hour test We proposed our students to divide the hour test used with astigmatism patients, into six 
parts, with the condition that in each part the sum of the numbers included in it is the same. 

12 Lens briefcase Our lens briefcase has a secret code to be opened. We provided to our students diverse 
clues to guess this secret code. 

  
Figure 1. Secret code challenge. Students must deduce the value of all images 

 to guess the result of the final math operation. 
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In addition, we must prioritize the contents of the subject, in order to assess a minimum of concepts 
acquired by our students at each subject. We decided therefore not to show all the games to all the 
students involved in the activity. Subjects requiring more time to cover the necessary concepts, showed 
their students less challenges. Only students of the Master subject (Research introduction), and 
Ophthalmic Optics (2nd course) performed all the challenges, because Master students have already 
acquired all the concepts involved in the challenges and, in both subjects, students had more time to 
their disposal. Table 3 shows which games were performed at each subject.  

Table 3. Challenges performed at each subject of the Degree and the Master.  

Subject Course Challenges performed 
Physiological Optics  1 1, 4, 7 

Ophthalmic Optics  2 1-12 

Mechanisms and Vision models 3 1, 3, 5,11 

Research introduction  Master 1-12 

Each teacher decided to use the challenge tool differently, depending on the rhythm of their subject, but 
in all of them, challenges were temporalized and were not available at the same time. 

All the challenges were programmed in the virtual classroom of each subject. Students had to introduce 
or tick the correct answer in a specific place and save their response. Once the challenge expired, they 
could check whether their solution was correct. 

For each game, we computed the percentage of students that had participated, and the percentage of 
correct answers. We also recorded personal comments of the students related to this activity, in order 
to know the potential utility of these challenges out of confinement time. 

3 RESULTS 
Around 18.4 % of all of the students that had access to the games in every subject involved participated 
in this activity. The mean participation in these activities varied depending on the subject. Figure 2 shows 
the percentage of participation at each game on each subject. 

 
Figure 2. Percentage of participation of every challenges at each subject (red: Physiological Optics; yellow: 

Ophthalmic Optics; green: Mechanisms and vision models; blue: Research investigation) 
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As we can observe, the greatest participation was obtained in 3rd year students with the first game, 
whereas the lowest participation was obtained in the 2nd year with the last game (0% of participation). 

Related to the subjects, we obtained the highest participation in those subject in with we used a smaller 
number of challenges. The highest mean participation was obtained in the Physiological Optics subject, 
with a 32.04% of mean participation.  

If we analyse the participation depending on the game, the highest mean participation was obtained in 
the first game with a 36.6% of participation. The lowest participation was obtained in challenge 8 (1.1% 
of mean participation). Regarding the type of game, the combinatorial challenge obtained the highest 
percentage of participation (20.9%), closely followed by the logic challenges (19%). The lowest 
participation was obtained with argument challenges (only 8% of participation). 

Participation rates decreased with time. Games proposed at the end of confinement had lower student 
participation. The first game had a mean participation of 43.3% but participation dropped in the last 
game presented at each subject. For example, for the Master subject, participation dropped to 2.2 % of 
total of the students. 

Figure 3 shows the percentage of correct responses obtained at each game at any subject. The mean 
percentage of correct responses in all the games was 63.4%. Regarding subject, the best record was 
obtained at Ophthalmic Optics, with an 88.5% of correct responses. The worst results were obtained at 
Vision Mechanisms and Models, with a mean of 30% of correct responses. The challenges with the 
highest level of correct responses were games 3, 4, 5, 6, 9 and 11 (100% of correct responses). The 
worst results were obtained with challenges 8 and 10 (only 50% of correct responses) 

 
Figure 3. Percentage of correct responses at any challenge and at each subject (red: Physiological Optics; 

yellow: Ophthalmic Optics; green (Mechanisms and vision models; blue: Research investigation) 

4 CONCLUSIONS 
Total confinement time was a hard period for teachers, because in a brief period of time, we were forced 
to adapt all our subjects to an online mode. For teachers involved in this activity, it was hard because 
we usually explain these subjects in blackboard classes, and to convert all this methodology to an online 
format took a lot of time and effort. Fortunately, teachers that participated in this activity were had 
undergone a training course about online tools for university teaching only two months prior to the 
confinement. To have the necessary knowledge on these tools, helped us to do this activity. 

For our university students it was also a hard period, with almost no time to adapt to a new teaching and 
learning methodology. Some of them were far from their family, because they were studying in another 
city. Some of them did not have access to Wi-Fi or to a personal computer, or to books and notes to 
continue studying. This situation, along with the uncertainty of the moment, provoked anxiety and stress 
in our students. This situation was not exclusive of our students, because we can find studies that shows 
similar situations in similar kind of students in other parts of the world [5-7].  
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At the beginning of this situation, teachers of related subjects decided to try to distract students’ minds 
with classical quizzes adapted to the optometric language, in such a way that we could still cover some 
interesting points in the syllabus, but with a playful turn. All the teachers involved searched for suitable 
quizzes, that were subsequently reformulated as optometry problems. 

We are happy with the results. At the beginning of the hard confinement, participation was high. We also 
received in this period some messages of our students appreciating our effort. In this period, we think 
that we achieved the main purpose of our work. However, as confinement lengthened in time, 
participation dropped substantially. We can conclude that as the situation became routine, two possible 
situations may have happened: either the levels of stress and anxiety reached their highest point and 
challenges could not be used as an escape valve, or the opposite case, that is, these levels dropped 
and our games were no longer needed as a relief of the teaching routine. The beginning of the exam 
period could also explain this decrease in interest. In any case, students lost interest in the challenges 
as time progressed. 

This decrease was more evident in subjects that showed all the games prepared. We may conclude that 
maybe twelve challenges were enough to be efficient. For future editions (out of confinement, as a new 
activity), we must select only a small quiz sample, adapted to the level of the students, or the subject 
contents. 

Related to people that participated, they did it in most of the cases with correct responses. This fact 
encouraged us to continue with this kind of activities, because although participation was not high, 
participants showed interest and devoted time and thought to solving the challenges.  

Regarding the activity that students had developed, we did not find a preference for a particular task 
type. Although combinatorial challenge obtained the highest percentage of participation, even if this 
challenge was proposed at the end of confinement period, this result cannot be conclusive, since this 
challenge was used in three subjects, while other games appeared only in two subjects. As we 
commented, participation increased when we used less games in a subject. But argument challenges, 
seems not to be of interest to students. Again, we must study this result with care, since these challenges 
were used at the end of confinement. However, the obtained results must orient us to find a kind of 
challenge that is as attractive for our students as possible.  

This study has a limitation. It is necessary to design a satisfaction survey in order to know the how the 
students really perceived the challenges, which were the most and least valued, those that appeared as 
more difficult, etc. This survey would really help us to implement our activity for next editions. We will 
include it in future challenges. 

In conclusion, at the beginning of the COVID confinement, we achieved our main purpose of being able 
to distract our students, but for future editions we must give more care and thought to the number and 
type of challenge that we use for any particular subject. 
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Abstract 
In the Clinical Exploration Methods Lab, we teach the device operation used to evaluate colour vision, 
contrast sensitivity and visual field. With the aim of improving the students' marks, we set out to change 
the used evaluation methodology and try to implement a more practical one.  

The students, working in teams, drew up a reasoned manual for one of the 8 clinical devices at the 
laboratory. At the first session, the devices to be analysed were randomly drawn and exhaustively 
explored by the students. During the second session, the students will be able to record or photograph 
everything necessary to make the documentation and video. 

In order to share their works, we prepared some online sessions, where the students could review the 
manuals of their classmates in a Moodle platform. They had to properly answer the questions received 
about their own user manual. Finally, learning knowledge were evaluated by an online test consisting of 
30 questions. 

All the videos were creative, simples and well structured. Students used tools such as cartoons, subtitles 
and background music. They included important information about error sources. The results of the test 
were 52% B or higher and only 6% F. In comparison with previous years, our students improved the 
marks considerably.  

This activity prompts students to reflect on the basic concepts that guide the device operation. They 
experience teamwork and they develop the transmit knowledge ability to specialized audiences.  

Keywords: Peer assessment, laboratory, user manual, psychophysics, clinical device. 

1 INTRODUCTION 
Clinical diagnostic devices have a very concise instruction manual, limiting itself only to a brief 
description of the operation method. Usually, they don’t include additional explanations on the design 
principle or the measurement method implemented. [1] For instance, a change in lighting conditions can 
alter the result of a colour vision test, by modifying the chromaticity of the stimuli (see Figure 1). Know 
in detail how a device works (how stimuli are generated, what measurement method is implemented, 
what visual mechanism is being analysed) is crucial to understand how the measurement conditions or 
the patient's response can be seriously altered. Therefore, an optometrist must know why taking the 
measurements under unappropriated conditions can lead to a misdiagnosis and think how avoid this 
situation. 

 
Figure 1. Colour perception change due to the use of two different light sources  

(left: illuminant D-65, right: illuminant A). 
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In the fourth-year subject of Optics and Optometry at the University of Valencia we teach the subject 
Clinical Exploration Methods. In lab practices, students learn the use of clinical devices to evaluate 
colour vision, contrast sensitivity and visual field. The laboratory contributes 10% to the total final mark. 

In previous years, the learned knowledge was evaluated with a written exam. In the last years, students 
obtained poor marks, maybe due to the fact of evaluating practical contents through essay questions. 
For this reason, we decided to change this methodology. 

The proposal of this project is to introduce the development of an instruction manual for a clinical device 
using learning strategies as teamwork and peer teaching. Both of them are techniques to improve 
student’s learning. [2-4] Moreover, the activity requires interrelating concepts learned throughout the 
grade.  

2 METHODOLOGY 
The students, working in teams, drew up a reasoned instruction manual for one of the 8 devices in the 
lab (3 perimeters, 2 test for asses Contrast Sensitivity Function and 3 to analyse chromatic perception). 
Each group shows it project through online open sessions on the University of Valencia Moodle platform. 
They have also performed questions and answers through the forum. 

The activity is in a blended learning mode. The on-site laboratory part is divided in two sessions 
separated four weeks in time. At the first one, the device to be analysed is drawn, this is followed by an 
exhaustive exploration of the instrument during 2 and a half hours. In the period between sessions, the 
students look for the necessary bibliography to be able to describe the operation in detail. In the second 
session, with the same duration as the first, the students can perform another exploration and record or 
photograph everything necessary to make the written document and video. The teachers participate in 
the whole process, tutoring and guiding the students to bring their learning to fruition 

Finally, some online sessions are held, where students will know the operation of all devices, since they 
can review their classmate manuals. These sessions have a duration of one week. Each student has to 
ask, at least, 2 questions for two different devices. The questions should be about doubts of the 
instructions explanation or to highlight any manual gap. In addition, they have to adequately answer the 
questions by their classmates or teachers.  

3 RESULTS 
At the present course (2020-2021) we have a total of 56 students divided into groups of maximum eight 
members. All groups presented the user manual in a timely manner. All the students, individually, asked 
the pertinent online questions to the other classmates and, in addition to being interesting, they opened 
discussions in the forums of some instruments. Most of them, answered with good criteria to the doubts 
raised by their classmates. If some question was not well resolved, it was corrected by the teachers 
assigned to the project. All members of each group participated in the responses, except for two who 
have dropped out the subject. 

The manuals consisted of several sections: 

- Device description 
- Instructions for the examiner 
- Instructions for the observer 
- Stimuli and visual mechanism analysed 
- Psychophysical method measurement 
- Results 
- Possible error sources 

Some videos included other sections such as: results with pathologic patients, conclusions, devices 
comparison, advantages and disadvantages, usefulness for an optician-optometrist, among others. 
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Figure 2. Screenshot of two sample videos created by the students. Left show the correct placement for a 
colour test and on the right frame we can see how an instructor answer the position of a “c” gap perceived 

by the observer using a keypad. 

All the videos were very creative. Figure 2 shows examples of how place the patients for a correct 
measurement for a colour test (left) and how the instructor give the patient’s answer thought the 
computer numeric keypad. They included tools such as cartoons, arrows and boxes, subtitles, 
background music, perception simulations, overlapping images to show what the observer sees and 
what the examiner sees. 

To evaluate the acquired knowledge, we carried out an online test. Fifty-four of the 56 students enrolled 
in the course took the test. We can observe the results in Figure 3, where we have considered the follow 
marks: A+=10, A=[9,10[, B=[8,9[, C=[7,8[, D=[6,7[, E=[5,6[ and F=[0,5[.  

 
Figure 3. Percentage of students with A+, A, B, C, D, E or F test results. 

We also evaluated the content, creativity and additional given information for a better data interpretation 
and knowledge of possible error sources. Figure 4 represents the comparison of this results with those 
obtained in previous years. The percentage of students with B or better results are 72% versus 3.5% in 
2018-2019 with a total of 59 students and 0% in 2019-2020 with a total of 55 students. 
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Figure 4. Scores from students at three last academic courses (2018-2019,20109-2020, 2020-2021). 

4 CONCLUSIONS 
The project was enthusiastically accepted. The students have been able to create instructive user 
manuals including an appropriate language and contents. In general, the videos are very well structured, 
they contain all the necessary information and it is very easy to follow the steps. The strengths of this 
project are: the practice of teamwork and peer learning [2-4] important qualities in the professional 
development as optic-optometrists. The activity has improved the interest in the subject that has been 
reflected in the final marks. In comparison with previous courses, we know the learning process has 
been profitable thanks to the monitoring of the forums and the marks achieved by the students. By other 
hand, some information was redundant in the document and in the video, for this reason, we will consider 
eliminating the written manual for next year. 
Correct use of clinical examination devices is crucial to avoid false diagnoses. This project shows 
students the importance for their future work and gives them tools to use when faced with new devices. 
In addition, it helps them to become familiar with the interpretation of clinical results and their subsequent 
explanation to both patients and experts. 
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Abstract 
Character is traditionally considered an essential aspect of leadership. However, it has received only 
a little attention in the research. In the last decade, there have been several studies conducted 
on evaluating character strengths in cadets and measuring important strengths in Special Forces 
officers in the Norwegian Armed Forces (NAF). Except that, only a few other countries examined this 
topic in-depth and widely recognized model of character-based leadership is yet to be established. Filling 
this gap in existing knowledge may respond to some of the challenges that modern times bring 
to organizations regarding the leadership development. 

This paper deals with the theoretical basis of character leadership, i.e., leadership based on the leader's 
character strengths, using the context of a professional army. Its aim is to analyse and summarize 
the current state of knowledge in this area. The first chapter defines the terms “leadership” and 
“character” as understood in this paper. Next, it critically analyses selected leadership theories related 
to character (i.e., transformational, authentic, ethical, and virtuous leadership). The second chapter 
provides an overview of personal traits, which may be further examined as potential components 
of character-based leadership. To determine these traits, two sources are used. The first subsection 
lists and compares the traditional values of armies of the Czech Republic, United States, United 
Kingdom, Australia, New Zealand, and Norway. The second subsection describes studies conducted 
on character strengths in military, focusing on identifying those strengths, which appear to be important 
across more of them. 

The paper can serve as a base for future research, which possibilities are briefly outlined in the 
conclusion. Following the example of NAF, other armies may also profit from implementing character-
based leadership in their practice. Furthermore, character strengths may be utilized for the development 
of leadership skills in many other areas of public life and education, similarly to intelligence testing and 
crisis intervention, which originate in military. 

Keywords: Character strengths, military leadership, command, army values. 

1 INTRODUCTION 
Changes of armed conflict in recent decades have led military psychology to reconsider determinants 
of a successful command. Characteristic features of modern warfare are asymmetric threats, terrorism, 
counterinsurgency, ideological manipulation, globalization, time pressure, and general opacity. Combat 
dynamics is fundamentally changing regarding the development of information technologies and new 
weapon systems. As a part of a comprehensive approach to crisis management, commanders are yet 
required to execute wide range of activities including interactions with civilians [1]. Regarding the future 
of war, the only thing certain is that it will be operated in a rapidly changing environment [2], mostly 
in densely populated urban areas. Main trends may include the use of an artificial intelligence 
and autonomous systems [3]. It may be assumed that requirements on commanders will evolve and the 
successful commander of the future will have to be very adaptable [2]. 

In the area of leadership, the emphasis on leader's specific personal qualities grows. Especially, 
the importance of leader's character comes to the fore, as it is crucial for the overall approach 
to leadership, cooperation, and decision-making. However, character-based leadership has not been 
established as an independent leadership model yet. Thus, it offers an opportunity to fill a gap in existing 
knowledge, which may respond to some challenges that modern times bring to military leaders. 

The following text clarifies terms “leadership” and “character” as understood in this paper. The first 
chapter briefly characterizes selected leadership theories related to leader's character and explores their 
implementation within military context. The second chapter focuses on specific character-based 
leadership components, derived from traditional military values and research in the military. The paper 
further provides a basis for a further development of the character-based leadership concept. It is based 
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upon a paper of two authors, previously published in Czech [4], which was translated into English 
and slightly improved. 

2 LEADERSHIP THEORIES RELATED TO CHARACTER 
The Doctrine of the Armed Forces of the Czech Republic [5] defines leadership as “the intentional 
process of influencing a soldier to act in ways conducive to the fulfillment of set tasks” (pp. 116). Řehka 
[2] considers leadership the essential instrument of command in both combat and peace and describes 
it as “inspiring, motivating, and leading people to fulfil the mission of the armed forces and to their 
positive development” (pp. 6). Willink and Babin [6], who took a part in combats in Ramadi region in Iraq 
as commanders, consider leadership the most critical factor of team's success, adding that commanders 
are crucial on every level of command. Accordingly, Řehka [2] calls for development of every soldier 
as a potential leader, rank or specialization regardless. Webb and Mann [7] describe, how this approach 
is applied in the US Navy SEALs: “In today 's world… we all are trained to serve as commanders in the 
field if necessary” (pp. 19–20, 330–332). 

In both western and eastern civilization, leadership is traditionally associated with the character. Aristotle 
[8] held that effective leadership requires virtues, similarly to Confucius [9] and Sun Tzu [10], who placed 
the subject directly in the context of military strategy and tactics in The Art of War treatise. The term 
“character” originates in charaktiras, used to denote an engraving on a coin or a seal. In a figurative 
sense, it is used to express a permanent form, allowing something to recognizable. In psychology, 
character refers to a relatively constant set of characteristics, motives, values, and attitudes reflected 
in individual's actions towards the outside world, his goals, and the way of achieving them [11]. 

Crossan, Gandz, and Seijts [12] reflect that although the character is a central element of leadership, 
a very little attention is paid to it in professional publications. Sosik and Cameron [13] state that while 
the literature about leadership mentions character, it does not provide a framework for a full 
understanding of it. Character aspects have more become the subject of leadership research in recent 
years [14]. Nowadays, authors all around the world consider the importance of the character for 
leadership within the military, e.g., in the USA [15], Canada [16], Australia [17], Norway [18], Indonesia 
[19], or Singapore [20]. 

Character-based leadership has not yet been established in the expert community as an autonomous 
leadership model. This paper understands it as “the leadership based on leader's character". This 
chapter further deals with selected leadership theories, which consider leader's character to some 
extent, and presents the knowledge about their application in military. 

2.1 Transformation leadership 
The currently most cited leadership theory is the transformational leadership [21], described first by 
Burns [22] as a process of change, which a leader and his followers go through. Their relationship, which 
should be mutually beneficial, plays a significant role. Its counterpart is the transactional leadership 
meaning an “exchange trade” between the two parties. In this case, a leader primarily determines 
the desired behaviour and emphasizes adhering to standards set. In transformational leadership, leader 
relies on shared values and goals. He strives for the authority based more on trust than on formal 
position, and followers are being perceived as entirely equal. The model was later adjusted by Bass 
[23], who described the tools of transformational leadership known as the “four I's” – Idealized Influence, 
Inspirational Motivation, Intellectual Stimulation, and the Individual Consideration. 

Transformational leadership is being frequently mentioned regarding the development of a military 
leadership. With the expansion of this concept, concerns arose about its misuse to fulfil the leader's 
interests. Hendrix, Born, and Hopkins [24] studied this topic in the US Air Force. Their sample comprised 
over a quarter of a million participants. The results showed that transformational leadership 
and character predicted the demanded organizational outcomes. Only a small part of the sample scored 
differently in these two dimensions. According to another study of transformational leadership 
and character [25], individuals perceived as transformational leaders show a higher degree of courage. 

In a study by Kane and Tremble [26], the transformational approach increased subordinates' motivation 
and commitment. This effect increased with the level of command. However, another comparison 
of transformational and transactional approach in non-combat conditions in the US military showed little 
difference [27]. Drazen [28] described transformational leadership and post-conventional morality 
as critical elements for adaptation of the army to the challenges of modern times. Pfeifer [29] dealt with 
transformational leadership at selected commanders of the 71st Mechanized Battalion of the Army of the 
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Czech Republic (ACR). According to results, transformational and transactional leadership are preferred 
to a similar extent, with transformational leadership elements predominating on average. 

2.2 Authentic leadership 
Authentic leadership was initially defined as an increasing self-awareness and a self-regulated positive 
behaviour of leaders and followers [30]. Later, more specific concept was published [31], describing the 
authentic leader as the one being aware of his values, presenting himself in a genuine way, focusing 
on the followers' strengths, and creating a positive environment. Components of authentic leadership 
include Self-Awareness, Internalized Morality, Relationship Transparency, and Balanced Evaluation. 

Regarding the authentic leadership, a question of its redundancy has been asked from the beginning, 
especially in comparison with transformational leadership. Avolio and Gardner [31] state that 
the authentic leadership style does not actively focus on developing leadership in followers, although it 
can influence it. The main difference between these two approaches is the deep awareness of authentic 
leader's beliefs and values. The redundancy of authentic leadership over transformational led to the 
study of Banks et al. [32] using an extensive meta-analysis (100 independent samples, N = 25 452). 
The recorded relationship was very strong (ρ = .72). Authentic leadership better predicted team 
performance and organizational commitment, while it contributed less to leader effectiveness, goal 
achievement, and follower satisfaction. 

Pathak, Rani, and Goswami [33] outline the potential of the authentic leadership in the background 
of military values. To effectively balance the use of power and responsibility of soldiers, it is necessary 
for them to understand what the values mean in practice. Otherwise, they will not affect soldiers' actions. 
Regarding this, the authentic leader may serve as a protagonist and personification of values declared. 
Borgersen et al. [34] studied the relationship between authentic leadership and perceived safety 
in Philippine sailors. According to the regression analysis, authentic leadership significantly contributed 
to the explanation of security climate's perception, while commander's rank did not significantly increase 
the extent of the explained variance. Authentic leadership is currently a subject of further research 
on leadership in the army [35]. 

2.3 Ethical leadership 
The concept of ethical leadership has come to the fore in relation to the scandals of top executives 
in various organizations [36]. The main idea of it is that the leader should be a source of ethical guidance, 
which most people expect. Brown, Treviño, and Harrison [37] defined ethical leadership as “the 
demonstration of normatively appropriate conduct through personal actions and interpersonal 
relationships, and the promotion of such conduct to followers through two-way communication, 
reinforcement, and decision-making” (pp. 120). The leader acts as a role model, whose behaviour 
is perceived as correct and selfless, thus motivating followers to imitate. 

Like other authors, Brown, Treviño, and Harrison [37] also focused on differentiating the ethical 
leadership from other constructs, primarily transformational leadership, which has been a subject 
of most of the previous research on the relationship between the leadership and ethics. In contrast, 
ethical leadership takes advantage of transactional elements, such as setting standards and evaluating 
performance [38]. Howell and Avolio [39] have previously pointed out that there are many other features 
distinguishing “ethical" and “unethical”. Character traits associated with ethical leadership are 
particularly justice, transparency, respect, and consideration. In comparison of ethical, transformational, 
and authentic leadership, conducted by Copeland [40], ethical leadership correlated with the leader's 
effectiveness the strongest, but differences were negligible. 

In military, ethical leadership is studied especially in the US Air Force, which currently develops a new 
tool for its measurement and development [41]. In the Canadian Army, a strong correlation was 
observed between superior's ethical leadership and followers' organization commitment [42], similarly 
to the civilian study of Kalshoven, Den Hartog, and De Hoogh [43], where employees who evaluated 
their superiors as fair, displayed a higher degree of organizational citizenship behaviour. In the study 
of Norwegian and Swedish soldiers, conducted by Larsson et al. [44], commander's values emerged 
as one of the most important aspects of leadership. Schaubroeck et al. [45] observed a link between 
ethical leadership and soldiers' willingness to report unethical behaviour they witnessed. In the Czech 
Army, Mikulka, Nekvapilová, and Fedorková ([46], [47], [48]) dealt with the topic of ethical education 
and possibilities of ethical leadership development. Their research has shown that the environment 
of the ACR has not been sufficiently prepared for ethical leadership. However, the fact remains that 
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ethical leadership is considered an essential and indispensable prerequisite for the development of the 
warrior ethos. 

2.4 Virtuous leadership 
In terms of its content, the closest concept to the character-based leadership is the virtuous leadership, 
i.e., leadership based on the leader s virtues. One of its well-known operationalisations is the Leadership 
Virtues Questionnaire (LVQ), based on classical Aristotle's virtues, although its authors associate it with 
ethical leadership [49]. Wang and Hackett [14] have made a significant shift in measuring virtuous 
leadership, including both western and eastern civilizations' philosophical roots when developing the 
Virtuous Leadership Questionnaire (VLQ). Although virtuous leadership is often described as 
synonymous or inferior to other leadership styles ([50], [51], [52]), their initial study suggests that VLQ 
is conceptually distinctive and has a better factor structure and higher explanatory and predictive value 
than similar, previously developed tools. 

Virtues are “stones of a good character” [53]; however, it is difficult to measure them, which complicates 
their direct development. In contrast, the concept of character-based leadership focuses on mid-level 
facets of virtues (e.g., Creativity, Curiosity, Judgment, Love of learning, and Perspective for Wisdom), 
which are easier to define and measure. In terms of ecological validity, character-based leadership 
theoretically surpasses virtuous leadership, as it will be possible to make better use of it in practice. 
For example, the Character Strengths in Leadership Scale (CSLS; [54]) and the Leadership Character 
Insight Assessment (LCIA; [55]) have been developed to measure leader's character but have not been 
used in the army yet. 

3 CURRENT KNOWLEDGE ON LEADER'S KEY CHARACTER STRENGTHS 
Character-based leadership steps out as a separate leadership concept, which has not been established 
yet. One reason for that is that among the important aspects of leadership, the character is probably 
the one most difficult to evaluate [12]. In this stage of research, it is therefore necessary to create 
an operationalized model of character-based leadership, which can be further systematically examined. 

In the exploration of potential components of the character-based leadership, it seems to be useful 
to diversify sources of knowledge about essential character aspects of the commander and synthetise 
and integrate them later. This chapter further deals with current knowledge from two areas – traditional 
values of national armies and research on soldiers' character strengths from various countries. 

3.1 Army core values 
Character traits of a soldier, which are perceived as desirable, are often reflected in army's core values. 
In the ACR, these are Responsibility, Dedication, Courage, Loyalty, and Honour [56]. ACR doctrines 
([57], [58]) describe also other qualities of an ideal commander, such as sociability, respect, altruism, 
commitment, initiative, and resilience. The US Army core values [59] are Loyalty, Duty, Respect, Selfless 
Service, Honour, Integrity, and Personal Courage. From the perspective of the character-based 
leadership, it is remarkable that their initial letters form an acronym “LDRSHIP”.  

In addition to values of Duty, Loyalty, Integrity, and Courage, Canadians [60] directly mention several 
military virtues, including truth, sacrifice, trust, initiative, good example, and ability to inspire. The set 
of the British Army's values [61] is very similar to the American one. In addition to Courage, Respect 
for Others, Integrity, Loyalty, and Selfless Commitment, it also contains Discipline. The Australian Army 
shares Courage and Respect, adding Initiative and Teamwork [62]. The New Zealand list [63] includes 
four values – Courage, Integrity, Commitment, and Comradeship, while NAF [64] states Respect, 
Responsibility, and Courage. 

Across different traditions, courage, integrity, loyalty, responsibility, respect, and selflessness 
are amongst the most frequent military values. The overlap of values between countries mentioned 
above is illustrated in Table 1, using the following abbreviations: United States of America (“USA”), 
United Kingdom of Great Britain and Northern Ireland (“UK”), Czech Republic (“CZ”), Canada (“CA”), 
Norway (“NO”), New Zealand (“NZ”), and Australia (“AU”). Crosses in columns indicate the inclusion 
of value in the row in a literal or synonymous form (e.g., “personal” courage in the USA and respect 
“for others” in the UK) among the core values of the country in column. 
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Table 1. Common core values of national armies. 

Value USA UK CZ CA NO NZ AU 

Courage, Bravery × × × × × × × 

Integrity, Honour × × × ×  ×  

Loyalty × × × ×    

Duty, Responsibility ×  × × ×   

Respect × ×   ×  × 

Selflessness, Dedication × × ×     

3.2 Research 
One of the first studies on soldiers' character strengths was conducted by Park [65] at Medal of Honour 
recipients. Identically, the top strength of all participants was Bravery. The other top strengths were 
Perseverance, Self-Regulation, Teamwork, and Leadership. Matthews et al. [66] compared the cadets 
of the US Military Academy (USMA) and the Royal Norwegian Naval Academy (RNA). The average 
profile of both groups included the strengths of Honesty, Hope, Curiosity, Kindness, and Industry. O'Neil 
[67] conducted a longitudinal study of USMA cadets. The virtue most strongly associated with effective 
leadership vas Justice. Molen [68] focused on analysing the most frequently utilized character strengths 
of American officers with operation abroad experience. He identified Perseverance, Teamwork, 
Leadership, Social Intelligence, Self-Regulation, and Judgment as relevant character strengths. 
Similarly, Matthews [15] examined commanders who returned from rotations in Iraq and Afghanistan. 
They most frequent strengths described as crucial for a success in a combat were Teamwork, Love, 
Bravery, Gratitude, and Honesty. 

Besides the US, soldiers' character strengths are also subject to a research in Australia. Gayton 
and Kehoe ([69], [70]) studied character strengths of Special Forces applicants. All candidates who did 
not include Teamwork, Integrity, and Persistence in their top four strengths have failed, despite 
negligible differences in fitness and written tests [69]. The likelihood of passing when Teamwork was 
highly ranked was 2.6 times greater than without this strength listed in the top ranks [70]. Interestingly, 
Australians explicitly state teamwork among their core values as one of the few armies [62]. Teamwork 
and Integrity were amongst the top strengths also at Special Forces operators and support personnel 
[71]. At junior officers [17], Integrity, Leadership, Judgment, Trustworthiness, and Teamwork were 
represented amongst the dominant character traits. 

One of the most progressive armies in terms of character-based leadership is NAF. Several years 
of research carried out on military students and Special Forces have been summarized in the Big 12 list 
of the most important commander's character strengths for a success in the Norwegian Army: 
Leadership, Teamwork, Open-mindedness, Integrity, Persistence, Bravery, Curiosity, Love of Learning, 
Social Intelligence, Fairness, Perspective, Creativity, and Self-Regulation [18]. To overcome limits 
in the practical use of previously published character measurement tools, they created a specialized 
inventory OBServation of Character In Field (OBSCIF; [72]), which is already used to develop character-
based leadership at cadets on the Norwegian Military Academy. 

Research in other countries includes the British Army [73], where Teamwork, Honesty, Curiosity, 
Fairness, and Perseverance were rated as main character traits. At Argentine cadets [74], the top 
strength was Perseverance. Czech soldiers who participated in the ISAF mission, mentioned 
decisiveness, responsibility, fairness, moral principles, and empathy among commander's essential 
qualities [75]. One of the first studies focusing directly on character-based leadership in the ACR was 
conducted at University of Defence students and soldiers of two reconnaissance units [76]. 
Top strengths of respondents were Kindness, Hope, Honesty, Curiosity, and Perseverance, while top 
strengths rated at best-perceived commanders were Honesty, Leadership, Perspective, Teamwork, 
Fairness, and Creativity. 

4 CONCLUSIONS 
At all times, leadership is commander's primary work tool. Regarding contemporary military operations, 
commanders at every level play a crucial role. Despite all changes in armed conflict, the human factor 
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remains an essential variable and every soldier should develop leadership qualities. From this 
perspective, the character is a rediscovered leadership dimension, which experts gave only a little 
attention yet. Qualities such as honesty, fairness, teamwork, perseverance, and responsibility proved 
to be predictors of desirable outcomes in the army in terms of selection, training, education, and combat 
itself. Given that character is mostly formed in the process of learning and thus can be further developed, 
the concept of character-based leadership offers enormous potential not only to the army.  

Further research may focus on exploration of character traits important for commanders in different units 
and using different methodologies. The resulting view may benefit, e.g., from measurement during 
intensive field training and following soldiers at various stages of their careers. For a practical 
implementation of character-based leadership, it would be useful to create a diagnostic tool that would 
allow its measurement and sourcing of feedback for its development. This way, any army can take 
advantage of character-based leadership to form commanders competent for the 21st century battlefield. 
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Abstract  
A social group that does not have the culture of savings, does not know how to plan, and balance its 
incomes as well as its expenses or does not know why or how to handle a debt, will not be able to 
improve its social wellbeing. That is why Economic and Financial Education – EFE is an option to teach 
citizens how to be able, aware and responsible for their (own) decisions, since irresponsible financial 
behavior and deficient or even inexistent financial skills can cause unexpected debt for adults, young 
adults or youth. Unfortunately, Colombia ranked 58 out of 79 in the PISA tests, which shows negative 
results about these issues.  Therefore, a group of researchers from “Universidad Industrial de 
Santander-UIS” (Colombia) reached a diagnosis from a sample of 1,016 high school seniors from 13 
educational institutions in Santander state. The purpose of this research was to gain insights into about 
their economic and financial skills and knowledge. In addition, 13 focus groups were held with teachers 
to find out about the didactic planning of these institutions in relation to the processes of teaching of 
EFE. According to the results, several failures were evidenced on EFE planning issues in most of the 
institutions, which, in turn become deficiencies in the students’ economic and financial skills.  Thus, the 
results were presented showing the students’ weaknesses and strengths, taking into account a 
document named Pedagogical Orientations published by the Colombian Department of Education. 
Based on these results, the design of an instructional videogame is being carried out during 2021 so 
that, processes of teaching and learning EFE can be supported to improve students’ knowledge. 

Keywords: education; educational needs; developing; teacher competences; finances. 

1 INTRODUCTION  
Every society needs to form a culture of savings to manage its budget responsibly. A society that does 
not know how to plan and handle its income and expenses, does not have a culture of savings, and 
does not know how to acquire/handle debt, cannot improve its social wellbeing [1]. In this context, 
Economic and Financial Education -EFE- is an option to teach citizens who are aware and responsible 
for their decisions, since irresponsible financial behavior and deficient financial skills can cause the 
emergence of unexpected and unmanageable debts in adults and young adults [2].  

In Colombia to improve the quality of EFE programs, in 2010 through the National Development Plan -
NDP- (2010-2014): For "Prosperity for all" was established that, “although in Colombia there were 
multiple public and private efforts to promote EFE, the programs offered had limited coverage and varied 
objectives, contents, methodologies and audiences due to the absence of guidelines to guarantee the 
quality of the offers" [3]. Therefore, the Colombian Department of Education was appointed as the entity 
in charge of designing the Basic EFE Competencies Development programs, in accordance with 
provisions in Law 115 of 1994 [4].  

Based on this mandate and the Organization for Economic Cooperation and Development - OECD 
recommendations, the Colombian Department of Education and the Colombian Banking and Financial 
Entities Association – “Asobancaria” - signed an agreement to implement a training strategy in EFE in 
the country's educational institutions. This document called "My Plan, my Life, my Future: Pedagogical 
Orientations for Economic and Financial Education", provides tools to teachers, directors as well as 
education secretariat officials to be leaders in the process of incorporating EFE into the school curricula 
[4].  

Subsequently, in 2014 the National Administrative System for Economic and Financial Education and 
Intersectoral Commission for Economic and Financial Education –CIEEF- [4] were created. The latter is 
in charge of proposing policies and guidelines to adopt and implement the EFE (NASEF) National 
Strategy and coordinate the activities carried out by public and private entities related to this matter [5]. 
The NASEF was consolidated in 2017 based on four strategic pillars: i) strengthen communication and 
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coordination with the EFE community; ii) improve program measurement standards; iii) promote quality 
criteria of EFE initiatives and iv) articulate EFE with other public related policies [6]. 

According to the Pedagogical Guidelines of the MEN, the EFE is implemented within a public or private 
educational institution with the main purpose of developing in students the knowledge, attitudes and 
skills that allow them to understand the economic and financial environment in which they are immersed 
and the impact of wrong financial decisions [4]. In addition, the EFE is suggested as a Transversal 
Pedagogical Project that integrates various areas for the solution of collectively identified problems. 
Subsequently, in 2018 with the National Development Plan for Colombia 2018 - 2022 [7], one of the 
strategies to continue advancing financial inclusion is teaching EFE through a digital approach. In this 
sense, various efforts have been made to provide adequate education for financial consumers in the 
country, especially the youngest. 

To monitor these programs implementation results, some studies have been carried out for several 
years to measure the economic and financial know-how of Colombians. However, the results of these 
measurements are not very favorable [8]. According to the latest results of PISA tests, it was observed 
that, among the countries evaluated, Colombia ranked 58 out of 79 [9].  

Therefore, and considering that the most powerful method to improve the EFE in young people is to 
increase the coverage of personal finances in the school curriculum [10]. For that affect, a group of 
researchers from the “Universidad Industrial de Santander-UIS”, carried out a research with a 
convenience sample of 1,016 high school seniors from public educational institutions in Santander state 
to know and understand their economic and financial skills and know-how. In addition, 13 focus groups 
were held with teachers to learn about the didactic planning of these institutions in relation to EFE 
teaching. 

From the results, there was noticeable evidence of weaknesses in the didactic planning on EFE issues 
in most educational institutions, which translates into some deficiencies in skills and knowledge of 
economic and financial management in students from Santander state. Due to such results, during 2021 
a gamified instructional tool is being designed to facilitate the development of economic and financial 
skills and knowledge in said demographics. With this project, the team's sought-out end goal is to make 
sure that young people meet their skill training requirements on issues associated with EFE. Thus, 
arising from this ambitious goal, they can build sustainable lifestyles that promote the development of 
the communities in which they participate.   

2 METHODOLOGY 
Learning environments are transformative scenarios where the intention to teach or train converge to 
allow openness to diversity in paradigms, learning theories, methods, and strategies [11]. In this context, 
having digital tools that enable teachers to improve and promote more motivating learning processes 
for students is a fundamental task.  

However, these tools are currently in short supply. This has been even more evident since the beginning 
of the Covid-19 pandemic, as the world has been forced to migrate towards virtual education [12]. A 
situation that has generated an interest increase in diverse didactic elements, like the use of online 
games, especially those that contribute to the learning process and are accepted by students. In this 
context, the combination of new digital tools, having their own challenges, demand a great deal out of 
the teacher and student, raising the need to promote better processes to contribute to meaningful and 
high-quality learning.  

Based on the above, the research team designed a methodology that involved the participation of 
different members of the educational communities. In a first instance, between April and May 2020, an 
EFE topics knowledge and skills study of the participating students in Santander was carried out. This 
was done virtually through the use of a Google Forms form. In addition, in August 2020, 13 focus groups 
were held with directors and teachers from the educational institutions. These meetings were held 
through several Zoom sessions, with an average duration of 40 minutes per meeting. In addition, the 
research team reviewed the Department of Education Pedagogical Guidelines document, previously 
stated, which was of essential support in the design of the measurement instrument as well as a 
preparation for the focus groups that were held. 
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2.1 Measurement Instrument Design 
The OECD / INFE Toolkit for measuring financial literacy and financial inclusion [13] questionnaire was 
used as a basis for the design of the measurement instrument. Given that the questionnaire had a 
broader scope than the required purpose, it was modified to adjust some of the components upon 
recommendation of a group of expert researchers in the area of Economics, Finance and Education of 
the "Universidad Industrial de Santander", in Bucaramanga, Colombia. 

At the end of the design process, the instrument was structured in 41 questions, distributed in 10 
components. These components are mentioned below: i) Personal and household characteristics; ii) 
Context information (self-perception of economic and financial knowledge); iii) Financial planning and 
management; iv) Active savings and financial missteps; v) Financial goals; vi) Long-term financial 
planning; vii) Monthly expenses; viii) Attitudes and behavior; ix) Financial know-how; and x) Financial 
Products Knowledge. Between April and May 2020, 1016 high school seniors, with the prior permission 
of their tutor, filled out the questionnaire virtually.  

2.2 Focus groups with directors and teachers of educational institutions 
Focus groups were held with the 13 participating educational institutions to inquire about the opinions 
and perceptions of teachers and managers about the teaching methodologies, the materials used in the 
classes related to EFE topics as well as the evaluation processes to get to know the didactic planning 
that takes place in each institution. These sessions were led by a moderator who coordinated the 
meeting following a guide with pre-prepared guiding questions [14]. Researchers from the Industrial 
University of Santander and 55 professors from the participating institutions were present as attendees. 

3 RESULTS 
Below are some of the most relevant results obtained in relation to the study made using the designed 
measuring instrument and the focus groups carried out. 

3.1 Measuring Instrument Results 
Economic and financial knowledge self-perception and EFE classes in educational institutions. It was 
observed that 25% of the participants stated that they had “Very low” and “Low” knowledge regarding 
EFE. The option with the lowest percentage is reported as the “Highest” level with 1%. Regarding the 
question of whether or not the participants receive EFE classes in their educational institutions, it was 
found that 49% said, in general, they receive this type of class.  

Financial planning and management. Regarding the actions that students take to plan and manage their 
finances, it was observed that 53% state that they keep fixed expenses money separate from daily 
pocket money; 44% make a plan to manage their income and expenses; 43% take note of their 
expenses; and finally, 9% use a banking app or money management tool.  

Long-term financial planning. It was observed that 88% of the participants stated that they knew about 
the Colombian Retirement/Pension system. The above suggests that students have some kind of 
knowledge about how this savings tool works in the long term. Regarding the question, “Is anyone in 
your family retired?”, it is of considerable worth noting that, although the percentages are not that high 
in most of the institutions, the lowest percentages of students who stated that they have a retired family 
member are those who belong to institutions outside the Bucaramanga metropolitan area, Santander 
state's capital. Likewise, it is highlighted that there is a student's high level of interest in retiring in the 
future. On a scale of 1 to 5, with 5 being the highest level of importance, 57% reported being at this 
level. 27% of the participants manifested themselves at level 4; 14% at level 3; and 2% in 1 and 2 levels, 
respectively. 

Financial goals. 88% of the participants have a short, medium or long-term financial goal. For the 
students who answered affirmatively, they were asked what was their main financial goal. To the above, 
the most recurrent response was paying for university studies with 36%. Among other popular 
responses, 11% would invest to achieve homeownership, 7% buy a cell phone, or 5%, to invest in 
creating a business.  
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3.2 Results of the focus groups carried out with directors and teachers 
From the focus groups carried out with the 13 participating institutions, it was possible to identify the 
materials, the didactic strategies and the evaluation methods implemented. In general, there is a lack of 
knowledge in terms of methodologies directed at the training in knowledge and skills related to EFE. 

Regarding the didactic strategies, it was observed that most of the institutions only include the learning 
of these topics in mathematics and calculus subjects, leaving out subjects such as Spanish or Social 
Studies. In general, the most popular methodology is related to practical exercises in Microsoft Excel, 
in which the student performs activities such as Interest Rate Calculation, Loan Installments Calculation, 
among others.  

Among the materials that support student training, it was observed that only 5 institutions use support 
booklets provided by partner institutions such as private banks. Only two institutions take into account 
in their curricular planning, the Colombian Department of Education Pedagogical Guidelines document. 
In general, most institutions use math books and some activities such as simulated casinos, roulette 
wheels and dominoes. 

Finally, about the evaluation to review the training level of knowledge and skills related to the area of 
EFE, it was identified that generally speaking, institutions only carry out summative evaluations of the 
topics covered in the area of mathematics, although without specifically discriminating by EFE topics. 
Thus, there is no evaluation within the institutions to review student training in this type of knowledge. 
Only two educational institutions stated that they carried out qualitative evaluations through the use of 
surveys.  

4 CONCLUSIONS 
Based on the methodology implemented by the research team, it was identified that the participants who 
self-report high levels of knowledge in economic and financial issues state that they attend EFE classes 
in their institutions. Thus, institutions that strive to include in their curricula, EFE's curricular topics, reflect 
these efforts in the positive outcomes of its students. Among positive behaviors, it was identified that 
the majority of students, state that they have a short, medium or long-term financial goal. In addition, it 
was evidenced that participants have a propensity to set aside cash through different informal channels, 
such as saving in a piggy bank or regular wallet. 

With the focus groups carried out, it was identified that most of the institutions integrate EFE topics only 
in mathematics and calculus subjects, through topics that are framed within financial mathematics and 
savings. The aforementioned is not optimal for achieving comprehensive training in students in topics 
related to EFE, since training on topics such as Investment, Risk Management, Debt Management, 
Financial Systems, Consumer Rights and Duties, among others, are left out. All of them important to 
build a healthy consuming culture that allow the creation and nurturing of sustainable financial habits in 
young people. 

Based on the above, it is important to implement short-term projects in institutions that allow 
improvement as well as strengthening knowledge related to topics such as new financial products, 
formal savings channels, expense planning strategies, options for obtaining a medium and/or long-term 
loan, among others. This is essential, since young people are faced with complex products on a daily 
basis that, if not understood regarding their potentialities and risks, can lead to a significant quality of 
life deterioration as well as of their financial future [15]. For this reason, it is necessary to offer young 
people the tools for their understanding and subsequent proper administration [16]. 

However, the previous results show weaknesses in the didactic planning in EFE subjects in most of the 
institutions, which translates into some student deficiencies in economic and financial skills and 
knowledge. In addition, according to contents within the Department of Education Pedagogical 
Guidelines document, it is expected that teachers play a fundamental role to successfully fulfill the 
proposed pedagogical project for EFE training; this implies the need for their own training in the contents 
of economics and finance, as well as the strengthening of their pedagogical skills [4]. In this sense, an 
EFE project can be implemented in a transversal way in an educational institution through actions such 
as i) Motivation of students with daily situations and financial activities related to the resources of their 
region, ii) Context Reading; iii) Selection of a problematic situation to solve; iv) Conceptual development 
from areas or subjects in relation to economic and financial contexts, v) Socialization and dialogue 
spaces to promote knowledge sharing within the educational community, among others. 
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With the above inputs and taking into account the need to train students and teachers in EFE areas, in 
November 2020 the first functional prototype of the video game "FINATIC: a sustainable city" was 
designed and developed. An instructional videogame presented as a web platform-type resource 
management and construction video game in which the player is in charge of controlling and managing 
the available resources, while facing different missions, level by level. This game starts from a simulation 
as a tool to emulate everyday situations related to EFE, posed through mechanics such as multiple-
choice questions and financial dilemmas. In Fig. 1, it can be observed the setting and general aesthetics 
of the video game. Likewise, other elements of the tool that promote motivation are presented, such as: 
resource systems, levels, missions, avatars, narratives, progress bars, among others. Fig. 2 shows the 
avatars selected for FINATIC, among which we find a teacher, a journalist, an athlete, a shopkeeper, 
an engineer, a farmer, a doctor, and an artist. 

 
Figure 1. FINATIC setting and general aesthetics  

 
Figure 2. FINATIC Avatars 

The contents included in “FINATIC: a sustainable city” were selected in accordance with EFE guidelines 
proposed by the Department of Education and the identified student needs, through a diagnosis of 
economic and financial know-how and skills. These contents were built in such a way that, as the levels 
of the video game are surpassed, the topic difficulty level increases. Through the use of this instructional 
video game, the aim is to increase the motivation and interest of high school students in learning 
economic and financial education's own concepts [17]. Promoting, this way, their competitiveness 
through a learning theory based on gamification and thus developing their competencies established in 
the project design framework. This tool is projected to be delivered to institutions in June 2021.   
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Abstact 

Laboratory activities are a form of instruction that improves learners' performance and conceptual 
understanding and promotes their positive attitudes [1]. By using virtual laboratories, learners can 
perform chemical experiments that they cannot perform in a real laboratory due to potential danger of 
chemicals or lack of resources [2]. A virtual laboratory (VL) is presented, which can be used in distance 
learning or in the classroom. The content of the VL is the recycling of gold from electronic scrap. The 
learners can use this VL to carry out experiments that are not suitable for teaching in secondary level 1 
due to their hazard potential. The learners learn about the chemical processes and technologies 
required for raw material recovery. The laboratory environment was created with real objects as they 
occur in a laboratory on the one hand and with designed laboratory materials on the other.  Further, it 
will be investigated how the learners perceive a VL and how they use it. Accordingly, it will be 
investigated whether the learners prefer the learning environment with the real objects and the VL can 
contribute to the conceptual understanding of the chemical processes. 

Keywords: Virtual Laboratory, conceptual understanding, hazard potential, use of a VL. 

1 INTRODUCTION 
In chemistry lessons, teachers are often confronted with the problem that various experiments cannot 
be carried out with students because of their potential danger. As a result, students are unable to gain 
experience themselves. Virtual laboratories (VL) are a possible alternative. In a virtual laboratory, the 
individual steps of the experiment are carried out by the learner on a digital terminal (PC, laptop). The 
learner is actively involved in the process, as individual steps only run when he or she triggers them. In 
VL, the learner can then directly observe lessons and processes. VL can also be used to practice 
unfamiliar processes and their sequence, or to actively reproduce experiments with environmentally 
critical or very expensive substances. 

2 THEORETICAL BACKGROUND 
In chemistry education, experimentation in laboratories is a fundamental activity to develop understanding 
of individual chemical processes and plays an essential role in science education [3]. Experimentation in 
a laboratory enhances cognitive performance and conceptual understanding in learners [4]. However, not 
all experiments can be conducted by learners themselves in the laboratory. There are limits due to safety 
issues, expensive chemicals and substances that are difficult to dispose of. An alternative can be the use 
of Information and communication technologies (ICT). ICT have long been an integral part of learners' 
everyday lives. They use them for communication, as well as for obtaining information of various kinds. 
ICT can have a positive influence on motivation, school self-efficacy and also on cognitive performance 
[5]. ICT can take on different didactic functions in chemistry lessons [6,7]. They can serve as learning 
companions or learning aids [8, 9, 10, 11]. By using a VL, learners' fears of making mistakes when carrying 
out an experiment can be reduced. In fact, fear of chemicals is one of the two defining contexts of what is 
now commonly known as "chemophobia" [12]. Similarly, learners can learn about and understand 
chronological processes through the use of a VL. Observations can be made directly by the learner and 
written down. In addition, individual steps in the VL can be repeated over and over again, allowing learners 
to learn at their own pace. VL proved to be an effective way to understand complex concepts and to 
improve self-efficacy [13]. After conducting experiments in virtual labs, improvements in learners' cognition, 
self-efficacy and motivation were observed [14]. 
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2.1 The developed Virtual Laboratory 
A virtual laboratory was created, which should be as similar as possible to a real laboratory. In this VL, the 
learner can work on an interactive simulation of an experiment. The VL is intended to enable experiments 
in homeschooling as well as to enrich on-site chemistry lessons with experiments that cannot be carried 
out in real life due to a lack of suitable equipment or an increased risk potential. For this purpose, the 
animation possibilities and the possibility of linking slides in the program ‘Keynote’ were used. In Keynote, 
the individual objects on a slide can be provided with a link that leads to a precisely defined, different slide. 
For example, the initial slide in which the beaker is placed on the shelf will, if the beaker is clicked on, lead 
to a slide in which the animation of how the beaker is relocated from the shelf onto the workstation can be 
seen. In a first step, the students have to prepare all the materials that are needed for the next step. Each 
slide can only show one preparation animation and has a specific setup. Thus, a sub-step that requires 
two materials needs five slides to place these two materials in any order. Since some sub-steps also 
required six materials, considerably more slides were needed here, which all had to be correctly linked to 
each other. After all the materials have been prepared, the students must then use them correctly, following 
the instructions for the experiment, and then, if they are used correctly, move on to the next animation.  
This is continued until the last animation and thus the experiment result is reached.  

2.2 The learning environment 
When opening the file, the learners see a tidy laboratory workstation. On the left of the table is a 
laboratory power supply unit, on the top right are various labelled chemicals and in the lower area are 
drawers that can be opened. Two basically identical VLs were created and offered. The difference 
between the VLs was that one VL was created with photorealistic experimental equipment such as 
beakers and laboratory power supplies and the other VL used this equipment in a stylized way. 

  
Figure 1: VL with photorealistic experimental apparatus and with stylized experimental apparatus 

The learners must now decide what they want to use. By clicking with the mouse pointer, a beaker, for 
example, is made available or the clicked on chemicals are filled in. The drawers can be opened as in 
a "real" laboratory and contain various objects. If the learner tries to select an object or chemical that is 
not yet provided for the experiment, he or she will get an error message saying that it is not yet 
needed. If the experiment is carried out correctly, the learners arrive at the experiment result. 

 
Figure 2: Incorrect procedure 

2486



 

 

3 REASERCH PROBLEM AND REASERCH QESTIONS 
This study attempted to answer the following questions: 

1 Are learners able to produce an experimental protocol through the use of a VL? 
2 Is the presentation in the VL perceived as positive? 
3 Does the use of a VL contribute to chemical understanding during experiments? 
4 Does a VL allow the learner to work at his/her own pace? 
5 Does the learner prefer the real experiment or the VL? 
6 Which presentation do the learners prefer? The stylized or the photorealistic representation? 

The results were verified through the evaluation of the experimental protocols and the evaluation of the 
questionnaires. 

4 METHODOLOGY 
Learners in a 10th grade class (n=20, m=12, w=8) of a secondary school were given MacBooks on 
which two different, interactive lectures in Keynote were stored. Each learner had a digital device at their 
disposal, which corresponds to 1:1 equipment and was necessary to enable the learners to learn at their 
own pace. The MacBook was chosen because the lectures were created in Keynote and we could not 
transfer the interactivity to PowerPoint. Keynote would have had to be installed on our school tablets 
and the slightly larger display of the MacBook seemed to help us with the observations.  The VLs used 
were created as part of the bachelor's thesis of a student at the University of Education Weingarten. The 
MacBooks were provided on loan by the District Media Centre. The VLs were used in the area of 
"Recycling of metals" and deal with "the recovery of gold from electronic waste" and "the recovery of 
neodymium from magnets". The VLs were used because the potential danger of the experiments in the 
classroom was too great in real experiments and the disposal of the resulting residues was not 
unproblematic.  The VLs were identical in structure. Two basically identical VLs were created and offered 
for each experiment. The difference between the VLs was that one VL was created with photorealistic 
experimental equipment such as beakers and laboratory power supplies and the other VL used this 
equipment in a stylized way. After an introduction by the teacher, the learners were to carry out the 
experiment with the VL independently. During the introduction, the learners were shown by means of 
selected sequences that, for example, a drawer has to be opened, or how to select the individual 
chemicals and click on them. In addition, the two different representations in the VLs were shown and 
explained. It was also shown that an incorrect selection of chemicals or an incorrect sequence in e.g. 
electrolysis is criticized by the VL by the output of a black window with the content "We don't need that 
right now". The learners first worked with the VL for the recovery of gold and then a week later with the 
VL for the recovery of neodymium. Learners were free to choose which VL they wanted to use (the 
photorealistic one or the stylized one). After working with one VL, the learners were asked to carry out 
the experiment again with the other VL in order to practice the experimental procedure one more time. 
The learners were asked to write an experiment protocol, which was then graded. After working on both 
VLs (gold and neodymium), the learners filled in questionnaires on the VL. The questions were selected 
according to four categories. The first set of questions were related to the presentation in the VL. In this 
section, the learners were asked to answer how appealing, interesting, understandable and intuitive 
they perceived the VL to be. The second block of questions was about understanding the experiment. 
The learners were asked to answer whether they found the VL helpful in explaining the experiment, 
even at the particle level. Another question was asked about heterogeneity, in which the learners were 
asked to assess to what extent they were able to work at their own pace. They were then asked whether 
they would prefer the real experiment. The last question asked them to assess which VL they would 
prefer, the one with the photorealistic pictures or the one with the stylized pictures. The questions were 
evaluated with the help of a four-point scale from "true" to "rather true" and "hardly true" to "not true". 

5 RESULTS 
Research question 1: Are the learners able to create an experimental protocol by using a VL? When 
reviewing the experimental protocols, it was noticeable that the results were positive. Criteria for the 
evaluation were: Is the description of the experiment complete and does it include all relevant sub-
steps? Are the observations fully described? Is an explanation of the reactions described, and are all 
sub-steps explained? The class achieved a grade average of 2.6, with grade 1 being the best possible 
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grade to achieve and grade 6 being the worst possible grade. Two learners had a grade of one and a 
grade of 4.2 was the worst grade achieved. 

 
Figure 3: Grade frequency. 

Regarding research question 2: Is learning with a VL perceived as positive? 

In the evaluation of the questionnaires, the opinions of the learners were positive. Thus, 95% of the 
respondents stated with "Agree" or "Rather agree" that they find the learning environment clear and 
understandable. 90% of the learners find the learning environment interesting or rather interesting and 
95% find the learning environment appealing or rather appealing. 

 
Figure 4: The design of the VL. 

Research question 3: Does the use of a VL contribute to chemical understanding in experiments? 

65% of the learners found the use of the VL helpful or rather helpful in explaining the experiment. In 
contrast, 95% of the learners can hardly or not at all repeat the symbolic level in their own words. Half 
of the learners can at least somewhat repeat the level "explanation of the experiment". 

 
Figure 5: Chemical understanding. 

Research question 4: Does a VL allow learners to work at their own pace? 
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The majority of learners stated that they can work at their own pace (65%) when asked "The VL gives 
me the opportunity to engage with the content at my own pace". A further 25% of learners rated this as 
more likely. 10% stated that this statement was hardly true or not true for them. 

 
Figure 6: Learning speed. 

Regarding research question 5: Does the learner prefer the real experiment or the VL? 

To the question "I would have liked to do the experiment myself at school instead of doing it digitally on 
the PC", 50% of the learners said that this was true. 30% said that the statement was rather true and 
20% said that it was hardly true or not true at all. 

 
Figure 7: Realexperiment vs. Digitalexperiment. 

Research question 6: Which representation do the learners prefer? The stylized or the photorealistic 
representation? 

The question "I like the VL with the realistic pictures of the experimental apparatus better than the VL 
with the drawn apparatus" was answered by 70% of the learners who said that this was true or rather 
true, whereas 30% of the learners said that this was hardly true or not true for them. 

 
Figure 8: Realistic pictures vs drawn pictures. 
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6 DISCUSSION 
The learners got on well with the MacBooks. However, since the learners usually work with tablets or 
Windows-based devices, there were minor queries about closing the apps or similar minor issues. It is 
not possible to answer whether the use of other devices would have led to comparable performance 
and assessments. The average grade achieved in the test protocols was very good. If one compares 
the grade point average of this experimental protocol with the grade point averages of the experimental 
protocols that the class have produced so far, the grade point average in this setting is about 0.4 grade 
points better. The experimental protocols produced so far were all based on real experiments. The 
majority of the learners stated that they found the VL positive. They found it interesting and 
understandable. Likewise, the students stated that they felt that the VL helped them in their 
understanding of chemistry. However, it must be qualified that this does not apply to the symbol level. 
However, the VLs used were not explicitly designed to support the symbol level. The focus was on 
understanding the sequence of chemical reactions. In order to promote the symbol level, the VLs would 
have to be revised. Regarding the pace of learning, the learners are clearly in favour of using a VL. The 
majority of them state that they could freely choose their learning pace. The learners' statement on the 
representations used in the VL is just as clear. They clearly prefer the photo-realistic representation. 
This was also evident during the implementation. Thus, 17 learners first worked with the photorealistic 
VL and only then, on instruction, with the stylized VL. The learners did this very seriously and then also 
noted that there were small differences in the VLs. For example, in one version they had to crush the e-
waste with tongs, in the other they did not. The use of a VL seems to have an added value compared 
to films or theoretical papers, especially with regard to experiments that are not suitable for learners of 
this age group due to their potential danger. However, the creation of a VL is very time-consuming for 
the respective teacher, so that it can probably rarely be created by the teacher him/herself. Another 
difficulty arises from the fact that learners arrive at the results through trial and error. Similar to a 
computer game with endless lives. Likewise, mistakes cannot be made because the program prevents 
this. It would be desirable if a mistake led to a negative result. Moreover, the program is so tightly guided 
that not even the order in which the electrolysis is connected can be influenced. More freedom would 
be desirable, so the learner could learn from the "chemical" errors. A motion-compatible component that 
has a positive effect on user-friendliness, as is often the case with virtual reality (VR) [15] and thus 
requires fewer cognitive resources, cannot be offered by the interactive VL in this setting. A VR-based 
VL could provide this motion-compatible component. 

7 CONCLUSION 
The VL was well received by the learners. The majority found it understandable, interesting and 
appealing. The VL only contributed to a limited extent to chemical understanding, as the symbol level 
was not addressed. However, the majority of the learners stated that they could work at their own pace 
and the results of the experimental protocols were also very satisfactory. However, since the students 
indicated with a clear majority that they preferred to conduct experiments as a real experiment, a VL 
should be limited to experiments that cannot be conducted in a real experiment for various reasons. A 
great advantage of the self-conducted experiment can be seen in the haptic component. The fact that a 
reaction is exothermic can be made visible in a VL, but the feeling of heat cannot be shown. According 
to their own statements, the learners want a VL that is as realistic as possible. This also includes the 
realistic presentation of the experimental equipment. A haptic component would be desirable in a VL. In 
order to achieve this, various possibilities are conceivable. On the one hand, a more in-depth training of 
student teachers in the technical possibilities of creating a VL, and on the other hand, cooperation with 
computer science students who have this knowledge. In such a cooperation, other factors could be 
taken into account and a VL could lead to an even more playful increase in learning. 
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ONLINE LEARNING EXPERIENCES AMID THE PANDEMIC AS 
PREDICTORS OF SCHOOL BELONGING AMONG UNIVERSITY 

STUDENTS 

G. Šeboková, J. Uhláriková 
Constantine the Philosopher University, Nitra (SLOVAKIA) 

Abstract 
Entering university means a great stress for the students. Adaptation to a new environment, different 
ways of teaching and learning, are very stressful for students. The current pandemic situation also brings 
many changes. One of them is the transition of university learning from in-person or full time learning to 
online learning. Although online learning is not new, in Slovakia, we are only getting acquainted with it. 
Therefore, we find it necessary to understand students' online learning experience and analyze how it 
effects their sense of school belongingness. The aim of the presented paper is to examine how the 
online learning experiences (perceived social presence of teacher and peers in online environment and 
academic stressors) contribute to school belonging in first and higher grade university students. 

Methods: 

The research sample consisted of 169 university students (Mage=21,71, SD=2,63; first grade students 
n1=87, higher grade students n2=82). To measure school and teacher belonging, social presence in 
online environment and academic stressors, self-report questionnaires were utilized. 

Results: 

Results of regression analysis indicated differences in factors contributing to school belonging between 
first and higher-grade students. Academic stressors and perceived social presence of teacher in online 
course predicted higher level of school belonging in first grade students, while perceived social presence 
of peers predicted school belonging in higher grade students. 

Conclusion: 

Findings highlighted the importance of perceived online learning experience for promoting school 
belonging among university students. 

Keywords: School belonging, teacher belonging, perceived social presence of teacher and peers, 
academic stressors, university students. 

1 INTRODUCTION 
The COVID-19 pandemic effected 1.6 billion students across almost 200 countries [1]. In Slovakia, just 
as in other European countries, all schools, universities and other educational institutions were closed, 
and the mode of teaching was changed from standard in-person learning to online framework. The 
adoption of an online system was a significant challenge to school administrators and teachers because 
they had to provide innovative methods to ensure the continued education of students, and for students 
who had to adapt to online distance learning, altered daily routines and had to cope with sense of 
isolation and loneliness [2]. The research suggested that students during online learning are craving the 
social aspect of their school lives [3], are less engaged and motivated [4] and feel depressed and 
anxious [5]. 

One of the potential ways to help educators manage distance learning during the pandemic and foster 
students psychological and academic adjustment, is to recognize the significant role of positive school 
psychology concepts, such as school belonging, resilience or positive affect [6].  

In the present study, we focus on school belonging that is defined as feeling of being accepted, valued, 
included, and encouraged by others (teachers and peers) in the academic classroom and of feeling 
oneself to be an important part of the life and activity of the class [7]. According to authors, school 
belonging is a key requirement for all students to function well in all types of learning [8]; [9]; [10]. Thus, 
students have to feel comfortable and safe in learning environment and respected by peers and tutors 
to flourish and develop knowledge and capabilities in online educational spaces [11].  
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Only a limited amount of research has focused on online learning and school belonging. That is why, in 
presented research, we aim to identify factors (both positive and negative) that can affect school 
belonging, as perceived by university students during online education. We focused on potential 
predictors of school belonging: social ability (perceived social presence of teachers and peers during 
online learning) and perceived academic stress. 

Social ability is defined as “the person´s capacity to associate with fellows and to use the members, 
resources and tools of the social context to achieve something of value” [12]. Social ability is an aspect 
of the students´ experience and perception of social interaction [13]. We investigated two dimensions of 
social ability: social presence of peers and instructors, which are defined as feelings of community, being 
valued and mattering by a learner in online environment. We focus on social presence as learning (even 
online learning) is a social activity and is a significant part of a learning experience and learning outcome 
[13]. Particularly, trust among the peers and with the instructor is a foundation for effective online 
learning communities [11], [14], [15] and foundation of students´ feelings of overall belonging to school. 
We hypothesise that higher perceived interaction with teacher and classmates during online learning 
predict higher level of students´ school belonging. 

According to [16], academic stress is defined as “the product of a combination of academic-related 
demands that exceed the adaptive resources available to an individual” (p. 107). Transitioning into the 
university environment is stressful for both new and returning students. The pressure to perform 
academically combined with the uncertainty and changes in lifestyle caused by the pandemic may 
increase perceived academic stress of university students [17]. Research suggested that higher levels 
of academic stress and using of non-productive coping strategies is associated with lower school 
belonging [18]; [19], [8]. In the present study we examine whether level of perceived academic stress 
may affect school belonging in university students. 

We aim to investigate and compare the association between social ability and perceived stress and 
school belonging in first grade university students and higher-grade students. We hypothesise that there 
will be differences in strength of predictors of belonging in students who enter school during pandemic 
and have experiences only with online education and students in higher grades who also experienced 
standard present education. 

2 METHODOLOGY 

2.1 Research sample  
Research sample consisted of 87 first grade students (M = 20.95, SD = 3.27) and 82 higher grade 
students (M = 22.51, SD = 1.31) attending universities in Slovakia. The research was carried out during 
the winter term examination period. Respondents were recruited online via Google form utilizing 
volunteer sampling.  

2.2 Methods 
Connectedness to school and teacher [20].	The methodology captures how a young person feels at 
school and how much he/she feels part of it. It consists of three parts: 1. School belonging is measured 
by 5 items judged on a 4 - point scale from 1 (never) to 4 (always), with a higher score indicating higher 
school belonging; 2. Belonging to teacher is determined using 6 items assessed on a 5-point scale from 
1 (never) to 5 (always) and achieving a higher score indicates a higher affiliation to the teacher. We did 
not include the Family Affiliation subscale in our research, as it was not our research intention. 

Social ability instrument [13]. It consists of 42 items divided into 5 subscales – perceived peers’ social 
presence, perceived written communication skills, perceived instructor social presence, comfort with 
sharing personal information and social navigation. They are evaluated on 5-point Likert scale (1=not 
agree at all, 5- completely agree). For purpose of this study, we chose only two subscales- perceived 
peers’ social presence and perceived instructor social presence (original alfa .93 and .91). The 
subscales were adjusted into Slovak context, therefore two questions out of each scale were excluded. 

Student Stress Questionnare [21]. This questionnaire was created out of two questionnaires: Graduate 
Stress Inventory and University Student Stress Questionnaire. Using a selection of 12 items from these 
scales, it evaluated the level of study-related stressors among students. Students are asked how 
stressful (from 1 = not at all stressful to 5 = extremely stressful) they find each item from a list of study-
related stressors (e.g., “Meeting deadlines for course assignments”). 
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3 RESULTS 
Statistical analysis was performed using SPSS version 21. The preliminary tests – descriptive statistics 
and internal consistency of all variables in two groups of participants were conducted. In all the variables 
the level of skewness coefficient was lower than 1, which allows us to use parametric statistics. Internal 
consistency of all measures was acceptable. Descriptive statistics and level of internal consistency is 
displayed in table 1. 

Table 1. Descriptive statistics of variables 

 First grade, n = 87 Higher grade, n = 82 

 M SD skew kurt α M SD skew kurt α 

School belonging 15.76 2.88 -.397 -.084 .80 15.83 2.60 -.365 -.364 .74 

Academic stress 34.77 9.59 -.375 -.365 .88 32.09 8.80 .399 .444 .87 

Social ability-teacher 22.32 5.00 -.299 -.416 .83 21.83 4.25 -.267 -.002 .81 

Social ability-classmates 29.93 7.77 -.334 -1.03 .92 30.16 6.12 -.534 -.055 .87 

In the next step, we conducted multiple regression analysis (method ENTER) with school belonging as 
dependent variable and academic stressors and social ability (with teachers and classmates) as 
independent variables. Results of regression analysis conducted in two groups of University students 
are displayed in tables 2 and 3. 

Table 2. Results of regression analysis with school belonging as dependent variable. 

 First grade Higher grade 

 b SE β t b SE β t 

Academic stressors -.12 .03 -.39*** -4.01 .03 .03 .11 1.07 

Social ability-teachers .14 .07 .24* 2.11 .11 .08 .18 1.44 

Social ability - classmates .04 .04 .10 .87 .15 .05 .34** 2.79 

Regression model R2=33%, F(3,83)=13.66*** R2=21%, F(3,78)=6.74*** 
*p < .05, **p < .01, ***p < .001 

Both tested regression models were statistically significant. Perceived academic stressors and social 
ability - teachers significantly predicted school belonging in first grade students (β = -.39, p<.001; resp. 
β = .24, p<.05). Predictors accounted for 33% variability of the school belonging. In higher grade 
student’s social ability – classmates significantly predicted school belonging (β = .34, p<.01) and 
accounted for 21% of its variability. 

4 CONCLUSIONS 
The current pandemic situation brings many changes and challenges for students in their adaptability to 
a transition away from traditional learning approaches to an online learning approach. The aim of the 
study was to investigate and compare the association between social ability (perceived social presence 
of peers and instructors), perceived academic stress and school belonging among university students 
in first and higher grade during their online education.  

We found out that in first year students, the academic stress negatively predicted school belonging. 
Academic stress is a result of a combination of academic requirements that go beyond the adaptive 
capacity of individuals [16]. Transitioning into the university represents a significant change in an 
individuals’ life accompanied with excitement, new opportunities and, conversely, stress, new demands 
and requirements, which can contribute to a reduced sense of personal acceptance, respect and 
encouragement in a school environment. During online learning, students may feel (especially students 
of first grade) a lack of physical contact with academic staff, which may put them under increased 
pressure to meet deadlines without the typical access to support that they would normally experience. 
The increased stress may contribute to the lack of personal acceptance and support by others in the 
school environment. Our results are in line with previous studies that suggested that higher levels of 
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academic stress and using of non-productive coping strategies is associated with lower school belonging 
[18], [19], [8]. 

We also found out that perceived social presence of instructor predicted school belonging in first grade 
students. Perceived instructor social presence is defined as “a measure of the feelings of community 
that a learner experiences in an online environment” [22]. So, if students feel that there is a teacher or 
teachers who care about them or help them, they feel more as a part of a university environment. Since 
the students in first grade have not experienced the university friendships, the social ability of peers is 
not so important in improving their school belonging. Our results are the same as in [11], [14], [15] who 
realized that trust among the peers and with the instructor is a foundation for effective online learning 
communities and overall belonging to school.  

On the other hand, in students of higher grades, school belonging was predicted by perceived peers’ 
social presence. Their study at university has taken several years and they are more accustomed not 
only to the conditions necessary for studying at university but also to their teachers. For them, the peers 
are more important in feeling oneself to be an important part of the life and activity of the university. 
Thankfully, the digital era that we now live in offers online methods of sustaining regular contact with 
those within our social networks [23]. It means that even in an online environment, students might feel 
support from their peers that might contribute to higher school belonging.  

4.1 Limitations 
The present study has several limitations. First, the sample consisted of students from two universities 
in one Slovak city, which limits the generalizability of the results. Secondly, we used self-explanatory 
methods that were filled in online that might distort the results. For a more comprehensive exploration 
of the school belonging a further longitudinal study should test respondents repeatedly during a longer 
period. 

4.2 Future directions and implications 
Despite limitations, the current study identified predictors that contribute to school belonging in university 
students (in first and higher grades). The COVID- 19 pandemic also effected the ways of education in 
all school types including universities. Universities should create healthy and sustainable learning, 
working and living environment for all students. They should strive to provide comprehensive support to 
their students in terms of navigating their new learning experience and offer extensive resources for the 
transition to online learning. The universities should support the role of teachers specifically in first grade 
students as they need to be connected with teachers to enhance their school belonging as it may be the 
pathway to improve students´ level of attention, motivation, learning and meeting expectations [24]. 
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FOR HISTORICAL ARCHIVES 
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Abstract 
In this paper we report upon the design and usability test of a mobile augmented reality application 
(Story Quest AR) featuring user interaction with geo-located archival sound, image, and text, in a 
pedagogical setting. State of the art mobile devices using Android and iPhone operating systems 
support access to digital content over wireless networks to offer enriched user experience of these 
contents through the use of graphics, camera, GPS, and audio support. Advances in mobile application 
development tools, services, and infrastructure allow for the integration of these technologies in 
augmented reality applications (AR), which can composite digital media contents, such as 3D graphics 
and animation, with maps and camera input. AR presents a potential opportunity to enhance the impact 
and accessibility of storytelling, through the provision of an enriched immersive experience of digital 
storytelling content that can be accessed on-site, or remotely, and accessed at any time or date. Prior 
research suggests that AR pedagogical applications may contribute to knowledge acquisition, student 
motivation, and collaboration. This report documents the findings of an AR application prototype usability 
study within an iterative user-centered interaction design methodology. The usability study was designed 
in consultation with a collaborating instructor and students of an upper year post-secondary history 
course. The specific case for this research involves the use of Story Quest AR for developing multimedia 
stories developed by history students in the McMaster University course History of the Future. These 
stories, called ‘Future Histories’ are campus location-specific stories that anticipate the future of 
contemporary issues, institutions, and systems. These stories may pertain, for example, to art and 
museums, archives and libraries, environment and waste management, transportation and energy, the 
campus, education and the university. Student participants in the study were assigned to develop and 
upload multimedia thematic content for augmented reality display and subsequently to review the Story 
Quest AR application. Usability data was collected through a survey featuring a combination of Likert-
scale ratings and comments. Participants generally reported high engagement with the app’s visual 
content integration, most notably the images and embedded video links. Our survey results also indicate 
that designers of augmented reality applications for pedagogical use, especially those that involve 
student content creation, must design for a wide range of user familiarity and competence with digital 
media. This would entail not only designing for ease of use and the preparation of user guides and 
tutorials, but also for context and time management strategies for course instructors to allow sufficient 
orientation of the introduced new media technologies. In conclusion, the usability study of Story Quest 
AR provided moderate critical feedback that optimistically suggests a future for augmented reality 
applications to support learning. 

Keywords: Augmented Reality, New Media, Education, Pedagogical Tools, Immersive Learning. 

1 INTRODUCTION 
Digital storytelling is a combination of the traditional art of storytelling with non-physical, digital 
multimedia. Smart mobile devices, such as ones using the iPhone or Android operating systems, give 
users access to portable applications that integrate the device camera, image and text display, audio 
input and output, internet connection, and GPS. These integrated technologies support augmented 
reality (AR) formatting of digital contents, enabling user-experience of text, images, 3D graphics, 
animations, and audio that appear to be situated in the user’s physical environment. AR as a storytelling 
medium is bolstered by advancements in mobile hardware, their development tools, services, and 
infrastructure and has established precedents in education ([1]) Geroimenko (2020). Previous research 
indicates that the incorporation of AR in pedagogical settings increased student motivation, learning 
gains, and collaboration students ([2], [3], [4], [5]). The Story Quest AR project is intended to provide 
research and design outcomes to support the use of AR in pedagogical settings, including course 
material delivery, assignment formatting, and the display of library and archive materials. 
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2 METHODOLOGY 
The Story Quest AR project was conducted using interaction design methodology ([1]). The iterative 
design and test cycle of application development included a user study of the AR application in a 
pedagogical setting to create location-specific multimedia stories using digitized images and documents 
from the McMaster University Library campus archives for an upper year history course, History of the 
Future. In this course student teams were tasked with developing stories that anticipate the future of 
campus systems, such as art and museums, environmental and waste management, transportation, 
residences, libraries, energy production and consumption, health and fitness, and buildings, classrooms, 
and learning environments.  

2.1 Ethics 
The usability study was designed to integrate with and support interactive learning outcomes of an 
upper-level university course. The course instructor was listed as a research collaborator, which required 
special consideration to mitigate conflict of interest. Student participation in the study was designed to 
be independent of course evaluation criteria, having no impact upon the grading of their multimedia-
based coursework or course participation grades. Student participation in the usability study introduced 
the option of viewing their multimedia projects with an alternate technology (Story Quest AR mobile 
application) to the in-class desktop display monitors. Students participating in the usability study were 
able to experience their projects in site-specific contexts on the McMaster campus with mobile devices. 

2.2 Recruitment and Participants 
Recruitment consisted of a short presentation of the study information by the PI given in class near the 
beginning of term. Study information and consent forms were posted to the course website and students 
who agreed to participate submitted signed consent forms prior up to the date of the study at the end of 
term. 42 students agreed to participate in the usability study out of the enrolled course cohort of 51. 

2.3 User study 
The 51-student cohort was divided into 10 teams of 4 to 6 members, each team contributing a McMaster 
campus site-specific multimedia Future History assignment. Each assignment required a Google map 
coordinate to locate the story on campus, a short audio narration (3 to 4 minutes), web-ready image 
and/or graphic files, external URL links to related contents and references, and a written report. Each 
team’s materials were submitted electronically to a McMaster hosted secure server and subsequently 
formatted for end of term display and review in two formats: 1) for desktop display in the interactive 
classroom and 2) in mobile augmented reality display using the Story Quest AR application. The 
researchers and collaborating course instructor provided guidance to students on how to format and 
load these multimedia stories to the Story Quest AR application. 

The small number of students who did not participate in the study proceeded, as usual, to display and 
review all Future History group projects in the interactive classroom in the presence of the course 
instructor. Participants in the study were individually assigned to review a random selection of 5 group 
projects in the interactive classroom and 5 group projects at their specific sites on McMaster Campus 
using the Story Quest AR application. This allowed participants to make comparisons between the 
standard mode of multimedia story display in the interactive classroom and the AR site-specific mode 
of multimedia story display. After reviewing the course projects in these two formats, student participants 
completed a short usability survey. 

2.3.1 Data Collection for the user study 
Data collection for the usability study consisted of the following methods: 

1 Observation and note taking to record student user experience with the Story Quest AR 
application, accomplished by the PI and research assistant ([2]). 

2 A usability survey featuring a combination of Likert-scale ratings and narrative comment inputs 
completed by student participants (Brookes, 1996).  

3 With the signed consent of student participants, the researchers collected audio excerpts and 
screenshot images of group projects for illustrating the study. 
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3 RESULTS 
Included in the results report are brief descriptions of the Story Quest AR application development and 
summary of the usability surveys completed by student participants. In the discussion of results, we 
describe problems with both the study and the use of AR technology in pedagogical settings and make 
recommendations incorporating AR. 

3.1 AR application prototype design and development 
The research team worked closely with the collaborating course instructor to specify design 
requirements for the AR application that would support learning outcomes and content creation criteria 
for the Future Histories assignment. These requirements included features for the AR application to 
handle display multimedia formats specified in the assignment, such as URL links, image, audio, video, 
and text. The storytelling objectives of the Future Histories assignment required linking these multimedia 
archival materials to specific relevant physical locations on campus where users of the AR app would 
be able to experience the stories in situ. In addition to the design and development of the actual mobile 
AR display application, the students required a content management website to upload and link their 
multimedia contents to AR beacons, or hotspots, using a map feature (Figure 1).  

 
Figure 1. The Story Quest AR content management website supported the creation of AR beacons, or 

hotspots, on campus, using Google maps. The website allowed students to provide titles and  
descriptions of their storytelling beacons, and to upload associated multimedia contents.  

The development team used a cloud-based backend service, Firebase, to meet requirements for storing 
and streaming video and audio files, authenticating users, and interfacing with other online applications, 
such as Google maps. The Firebase data and application services facilitated the exchange and display 
of information between the Story Quest content management website and the Story Quest AR 
application on the users’ mobile phones (Figure 2).  
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Figure 2. Firebase data and application services facilitate the exchange and display of information between 
Story Quest content management website and the Story Quest AR application on the users’ mobile phones 

User experience of the Story Quest AR prototype (Figure 3) was characterized by the following 
sequence:  

1 Log in and open the mobile application, which renders a 2D map with local storytelling beacons.  
2 Navigate to a nearby beacon on the map. 
3 When arrived at the beacon location, tap on the beacon to open the AR display and view projected 

multimedia contents. 
4 Walk away from the beacon hotspot, or close AR display, to return to map view. 

 
Figure 3. User experience of the Story Quest AR mobile application. Standing in an AR beacon location, or 

hotspot, allowed users to view archival images projected upon the local environment. Users could also 
display video, audio, or text files related to the AR beacon location. 

The timeframe for designing and developing an application for mobile devices is significantly extended 
by the required approval processes for acceptance in the Apple and android application stores. The 
research team bypassed these approval processes in Apple devices by registering all student devices 
as test devices for installing the app via USB file transfer and in android devices by sideloading an 
application package format. This installation method allowed the researchers to quickly modify the app 
to add features suggested by the use case and to troubleshoot and repair bugs in the software. After a 

2500



 

 

satisfactory cycle of development and usability studies the application could be submitted for official iOS 
and android application approvals. 

3.2 Usability study 
The usability study instruments, a Likert-scale survey and narrative comments, were completed on the 
last day of the course by 26 out of the total of 42 student participants consenting to the study.  

Likert-scale responses indicated a nearly even division between those who found the AR app easy to 
learn and use and those who found the app difficult to learn and use. In the narrative comments, a 
majority of students preferred the in-class display of the multimedia stories associated with their Future 
Histories assignment versus the mobile experience of touring the campus to activate the AR storytelling 
beacons. Preferences for in-class display where associated positively with more group and instructor 
engagement and negatively with technical difficulties associated with the mobile app. A minority of 
students indicated that they preferred the entertainment and interactive quality of the mobile AR 
experience. When asked about the most useful or engaging features of the AR experience a majority 
cited the use of embedded video links and the use of images. Participant recommendations for 
improvements were focused on performance improvements, such as lessening battery usage, bug fixes, 
and faster load times. Specifically, students asked for improvements to ease their experience of using 
the application such as better search features, easier editing and formatting of multimedia contents for 
the AR beacons, and the option to select simpler content displays such as non-AR display.  

3.2.1 Observations 
The research team noted differences in digital media familiarity and competencies among the student 
participant cohort, for example, whether some students were able to rely upon previously acquired skills 
in digital file conversion, image formats, and audio and video production. These students had less 
difficulty utilizing the content management website and AR application than students who were 
encountering multimedia with entry level skills. The research team was able to provide assistance to 
students unfamiliar with multimedia but noted that the confrontation with new technology appeared to 
cause some uncertainty and frustration, even with this additional support.  

In addition to the variability in multimedia skills, the researchers noted that students had uneven access 
to quality laptop computers and mobile devices, such that some students were unable to process audio 
or video on their laptops and some students had older mobile devices that were unsuitable for installation 
of the AR application or unable to make full use of its features. Student teams were able to compensate 
somewhat for uneven skill sets and insufficient equipment through role division and pooling resources. 
For example, a team member with video editing skills and suitable laptop might take the lead role in the 
production of video content, whereas another member without multimedia skills may take the lead role 
in writing narrative content. 

On the final meeting of the course the student cohort was assigned to view and compare digital stories 
displayed in-class versus the in situ AR beacon stories. The researchers noted that student groups 
touring campus were often equipped with only one working mobile device equipped with the Story Quest 
AR application. Sharing a device among a group of 3 to 5 users is difficult due to the small size of the 
mobile screen and impacted individual users’ experience of the AR stories. Due to short duration of time 
associated with a course meeting, student teams were unable to walk to AR beacons located the furthest 
from the classroom. The lack of exposure to the full range of AR projects produced by the student 
participants limited the number of impressions of the AR storytelling experience that students could 
reference when completing the usability instruments.  

Student participants were assigned a limited time to experience in-class versions of their assignments 
and to tour the AR beacons on campus. The course instructor remained in the classroom and 
subsequently interacted with students in the context of viewing the in-class display versions of Future 
Histories assignment rather than the AR versions distributed throughout the campus. The research team 
noted that the division of the students and the reduced contact with the instructor during the AR beacon 
tours dissipated  

4 DISCUSSION  
The Likert scale responses suggest a split in favorable and unfavorable evaluations of the usability of 
the AR application. One hypothesis we can derive from this split is that users with previously acquired 
multimedia knowledge and skills, as observed, are more likely to be confident in their use of the AR 
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application and more likely to form positive evaluations of its usability. To test this, a future study design 
could entail assessment measures at the outset of the study to develop multimedia competency profiles 
of the participants which could be used to compare with their contributed usability reports. A possible 
contradiction to this hypothesis is indicated by the responses to our usability question regarding future 
use of the AR application, where most students including those with and without previous multimedia 
knowledge indicated that they did not anticipate using the app frequently.  

The ambiguous results of the usability study may also suggest that the research design, especially the 
study information materials and orientation presentation to the student participants failed to properly 
contextualize the specific use-case of the AR app, which was included in the course activities to support 
learning outcomes aimed at activating archival materials through digital storytelling. The design of 
orientation materials, and student activities using the AR app, could be improved to emphasize and 
constrain the specific use-case under investigation and thereby obtain more targeted and relevant 
evaluation responses in the usability measures. The comparison of in-class to AR experience formulated 
by the methods of the present study might not be relevant to a pedagogical objective to make library-
constrained archives accessible and activated beyond the walls of the library.  

The usability study results may be further complicated by the association of the technology in question 
with the completion of a major course assignment, despite the precautions taken by the researchers to 
disassociate student grade assessments from the use of the AR technology. It is possible that the typical 
psychological pressures and stresses associated with the end of term and completion of coursework 
impacted the study results. A way to eliminate these extraneous factors on usability testing in the 
classroom would be to test user responses to the app in a learning-only situation. Such a scenario, in 
this case, might be a session in which the research team facilitates the management and upload of 
archival content prepared by the students, followed by a whole class campus tour of the beacon-located 
content. 

5 CONCLUSION 
The results of the Story Quest AR application design, development, and usability study yield useful 
modifications to research and context of AR in pedagogical settings: 

1 Cohort levels of multimedia knowledge and competencies. The introduction of course learning 
outcomes that are dependent upon multimedia competencies may disadvantage students who 
have little prior multimedia education. Course outcomes utilizing AR should be expected to take 
more time for learning activities and completing assignments.  

2 Distinguish multimedia design and performance outcomes from text-based learning outcomes. 
Evaluation criteria for learning outcomes should be customized according to the expected level 
of multimedia knowledge and skill of the cohort. These criteria may vary greatly between cohorts, 
for example prioritizing assessment of multimedia outcomes in a cohort of media arts students, 
while minimizing assessment of multimedia outcomes for history students. 

3 Use of AR in the classroom might optionally require students to manage content. Including content 
management outcomes in student use of AR requires more time and technical support than using 
the AR technology exclusively for geo-located display purposes. 

4 Research of AR in the classroom presents challenges for disambiguating student impressions of 
coursework from impressions of the introduced AR technologies. Our experience indicates a need 
to minimize student participant concerns regarding the impact of the technology on their academic 
performance. This could be done by utilizing the technology in a learning-only scenario rather 
than including the technology use in an assignment.  

The usability study of Story Quest AR provided moderate critical feedback that optimistically suggests 
a future for augmented reality applications to support learning.  
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Abstract 
Instructional design provides a specification to create learning contents including learning activities and 
learning materials in a way that imparts knowledge and skills to the learners in acquisition and 
application of the learning subject. Usually developed by subject experts, these learning contents are 
only be updated or changed in the yearly course revisions. This can be presented with some challenges, 
especially to online courses on emerging subjects and catering to diversified learners. Some of these 
challenges include the ability to provide adaptive and updated learning contents to the learners, and the 
opportunity to continually incorporate feedback from all stakeholders. These challenges can impede the 
speed at which contents can be created and/or updated for a leaning module. In this paper, we propose 
a framework to support an open platform that gives stakeholders flexible access to content creation 
where ideas can be shared and built upon easily to help solve the challenges mentioned. This platform 
employees the use of artificial intelligence decision and validation to help validate and form content 
proposals from stakeholders; prescriptive learning analytics to help propose supplemental contents for 
at risk learners; and blockchain technology to help authenticate stakeholder submissions and arrive at 
a consensus. Four main stakeholder groups are used in this platform, instructional designers, subject 
matter experts, instructors, and learners. Research has proved positive outcomes when learners are 
encouraged to take part in the learning design and content creation process and when learners grade 
or peer review each other’s work. Collaborative Smart Learning Content Creation allows all stakeholders 
to participate in the content creation process. The use of blockchain provides stakeholders a secured 
environment for voting on or approving proposals; storing approved contents; and help with user 
authentication. This platform, when integrated with a learning management system, can create the 
concept of an open learning management system where multiple participants (stakeholders) can 
participate in the learning content creation process, which in turn will speed up the time it takes to update 
and/or create learning materials.  

Keywords: Instructional Design, Learning Content Creation, Artificial Intelligence, Prescriptive Learning 
Analytics, Blockchain. 

1 INTRODUCTION 
Information is changing rapidly and we as consumers need to be always adapting to these changes to 
keep abreast. Same goes for learning contents, if these do not adapt quickly to changes, the contents 
go out of date and not convey the right knowledge to learners. As learners adapt technological changes, 
learning contents and activities they access should also evolve and be able to add current knowledge 
to what they gain from these learning activities.  

LMSs (Learning Management Systems) provide learning materials to learners and can track their 
progress though the course of learning. However, keeping learning contents current can prove to be a 
challenge in most institution. Traditional course development is usually handled by 
instructors/professors and learning designers and revised once every couple of years or yearly in some 
cases. These revisions having to follow the rigid organizational change management processes, which 
can sometimes prolong when the revised course is introduced into the curriculum. With an open 
collaborative way of creating and managing contents, changes can be incorporated faster as all parties 
needed to approve contents before they can be added to the LMS will already be playing a part in the 
collaborative process and thereby will peer review each other during the entire process.  

This research proposes a blockchain and artificial intelligence empowered learning content creation 
platform which will decrease the time it takes to create and/or update learning contents in a smart and 
fast; and help leaners who are not performing well by introducing supplemental learning activities. Smart 
education should be adaptive, and provide an open, fair, secure, and efficient learning environment. 
Blockchain’s main concepts, decentralization, scalability and security can provide fairness, openness, 
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security and efficiency for smart education outcomes [1]. The use of blockchain and smart contracts will 
open the creation of learning contents to all interested stakeholders including, instructors from other 
educational institutions, learners, content designers, and subject matter experts. As discussed in [2], 
feedback and learner assessments can be used to update and /or enhance the learning content, keeping 
it up to date current with current information. In open online courses, there are times when learners will 
have to propose the use of different artifacts or locations for use in their assignments due to them being 
in a different location that what is prescribed in the course content or lack of the exact artifact needed 
[3], [4]. Blockchain and smart contracts verify these proposals and speed up their inclusion for use in 
the course. Artificial Intelligence and Machine Learning can help with validation such proposed contents 
so those added to learning modules provide a rich learning experience for learners. 

Based on the results of the literature review conducted, we propose an Open Learning Content Creation 
Platform powered by Artificial Intelligence and Blockchain technology, where smart contracts have an 
important role. This will incorporate some ideas from the proposals made in [5]–[12], but the main novelty 
in our proposal is the inclusion and design of prescriptive learning analytics and AI decision and 
validation algorithms to help with content validation and proposals; and smart contracts as an intelligent 
way to arrive at a consensus and keep track of contributions of stakeholders involved in the learning 
environment to collaboratively contribute to the creating of contents. 

The structure of the paper is as follows. Section 2 lists some literature and related topics in this research 
area. Section 3 presents a proposal of the Open Collaborative Learning Content Creation Platform. A 
prototype of the proposal is discussed in Section 4 and section 5 concludes the paper. 

2 RELATED WORK 
Three of the main challenges proposed in this paper are: blockchain in Education; open and 
collaborative learning content design; and prescriptive learning analytics and data validation using 
artificial intelligent decision-making algorithms. A literature review conducted shows some ways in which 
these topics can be used in learning content creation.  

For this research, a review was made of published research literature containing the keywords and/or 
title “Blockchain based learning contents”, “Blockchain in education” and “use of blockchain in 
education”. Majority of results returned for use of blockchain in the education sector was for certificate, 
credential and records management [13]–[21]. Very few proposed the use if blockchain in other areas 
other than records management such as blockchain-enabled information hub to support the collection, 
reporting and analyzing of school data for supporting decision making [14] and the creation of a Terms 
of Reference for a distributed information systems based on blockchain technologies in higher education 
which in addition to other items will create online courses and track learner’s achievements [22]. In the 
blockchain-based content creation space, [5] proposes a content creation platform for e-books, CHiLO, 
that retrieves content from the internet based on an initial seed content provided and using blockchain 
technology to help solve the challenges of copyright and virtual currency (reward) for acquisition and 
dissemination of knowledge . In [6]. L. Li discusses the idea of using blockchain for a decentralized co-
managed teaching resource management or content creation and monitoring and evaluation of teaching 
quality.  

A few results presented some similar ideas in or for collaborative learning design. Falkner and Falkner 
[7], [8] discusses collaborative support structures and the inclusion of peer instruction and student’s 
contribution in course structures. [7], [10]–[12]reports on the positive outcome of “contributing student 
pedagogy” in content creation and when students can review each other’s work [23]. In [9], learners 
voice are incorporated in the design of a learning game and demonstrates the various viewpoints of 
learners based on what they remember from classroom learning and other interactions outside of the 
classroom.  

Learning Analytics can help improve the quality of teaching. It helps instructors get better information to 
measure the quality and effectiveness of the educational content; obtain data on student experience to 
so learner issues can be addressed [24], [25]. Feedback and data from learning analytics helps learners 
improve in their learning activities by giving them real time suggestions and scenarios; and a picture of 
their learning progress[24],[26]. Including and analyzing data from learner’s environments can help in 
measuring and enhancing learners’ outcomes and results. Being able to measure a learner’s attention, 
regulation levels and heartbeat rates can be a great factor in measuring the effectiveness of the course 
and learner outcomes. The study in [27] shows promising results “in that the biological indicator of Heart-
Rate Variability (HRV) assessed with wearable technology was significantly associated with an objective 
measure of attention and self-regulation.” 
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For the search keywords “artificial intelligence and (group) decision making”, a few results presented 
some ideas and proposals on how AI can help foster intelligent decision making. Salah et al [28], in their 
extensive literature review on Blockchain and Artificial Intelligence and their applications concluded that, 
though there exists some challenges like, privacy, scalability, security, smart contract vulnerabilities, 
and governance etc., blockchain when used together with AI can help remediate these challenges while 
AI on the other hand can provide reliable and intelligent decision making in blockchain systems. Using 
AI for decision making has been one of the most important applications in AI history”. AI, when used as 
a support/augmentation tool is able to help employees in making better decisions [29]. In [30], a model 
for group decision making “for modelling uncertainty in ontology matching” to aggregate the opinions of 
individual matchers and help arrive at a group consensus is proposed. Foster et al[31] discussed how 
the use of intelligent agent can influence human decision making in an indirect and inconspicuous way 
and if not properly used could be detrimental to team decision making  

3 ARCHITECTURE 
Based on the results of the literature review, we propose a Collaborative smart learning content creation 
platform powered by artificial intelligence and blockchain technology, where smart contracts have an 
important role. This will incorporate some ideas from the proposals made in [5]–[12], but the main novelty 
in our proposal is the inclusion and design of AI decision and validation algorithms to help with content 
validation and proposals; smart contracts as an intelligent way to arrive at a consensus and keep track 
of contributions of stakeholders involved in the learning environment to collaboratively contribute to the 
creating of contents. 

 
Figure 1: Conceptual Architecture Diagram 

As the collaborative open learning content creation is totally related with the participation of different 
stakeholders (learners and other participants) in the content/learning design process, their role is 
essential in our proposal of platform. So, the layers and components of our proposal are (see Figure 1): 

1 Stakeholder input 
2 Presentation (User interface) layer 
3 Application Layer (REST API, Machine Learning) 
4 AI Decision/Validation logic layer 
5 Data Layer (Staging Database, Interplanetary File System (IPFS)) 
6 Blockchain 

3.1 Stakeholders 
The main stakeholders (see Figure 2) who will contribute to the content creation will include:  
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1 Learners: Learners will be encouraged to participate in the content creation as research has 
proven this to have positive outcomes. Learner will also play a role in peer reviewing and/or 
grading each others work [16], [10]–[12]. Learners will be able to participate in proposal of new 
and/or supplemental learning content and materials. As with other stakeholders, learners can also 
participate in the blockchain approval/consensus process by reviewing all available proposed 
contents and approving or not.  

2 Subject Matter Experts (SMEs): SMEs can contribute real life experiences to the content creation 
and learning design process by providing advice which can help learners prepare for the 
professional work environment. SMEs can also propose, view available proposed contents, and 
participate in the blockchain approval/ consensus process. SMEs will carry more weight in the 
approval process than learners will.  

3 Instructors: Instructors/Tutors work day-to-day with learners by helping them reach an 
understanding of a subject or topic area and instruct/direct learners on how to accomplish a task. 
Instructors participate in the content proposal and approval process. Being the owners or the 
learning module and having the responsibility if imparting knowledge to students, they will carry 
the larger weight in the blockchain approval/consensus process. Instructors will also have the 
final say on whether the approved content should be considered and when it can be introduced 
into the learning module as depicted in Figure 3.  

4 Learning/Instructional Designer: Learning Designers design and redesign courses and 
curriculums and create training materials. They work with directly with instructors on designing 
course modules and will incorporate the ideas, suggestions, and proposal from other participants 
into creating smart learning contents. Learning designers can also propose new and /or 
supplemental contents, view available contents and participate in the blockchain approval/ 
consensus process.  

Figure 2: Stakeholder Dataflow 
 

Figure 3: Instructor Dataflow 

Table 1: Stakeholder Activities, lists the activities each stakeholder can perform in the proposed 
Collaborative Content Creation platform. 

Table 1: Stakeholder Activities 

Stakeholder Propose 
Content View Contents Approve 

Contents Access LMS Add Content 
to LMS 

Content Creator ü ü ü × × 

Subject Matter Expect ü ü ü × × 

Learner ü ü ü ü × 

Instructor ü ü ü ü ü 

Learning Analytics ü × × × × 
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3.2 Presentation (UI) Layer 
The presentation layer will have all the user interface forms and tools to interact with the system. These 
will include: 

a) Content Proposal: Stakeholders will enter new content proposals using the proposal web form. 
b) List/View Contents: This page will show a list of available content proposals. It will also present a 

detailed view form which the stakeholder can either approve the content.  
c) Learning Management System (LMS) Integration: This will be an interface with existing LMS that 

will incorporate the new contents into the learning module and track learner progress during the 
delivery of educational courses.  

3.3 Application (REST API) Layer 
This is the main integration and transport point for all the other layers including the LMS. It will also 
house the prescriptive learning analytics and update (Machine Learning) modules. Using prescriptive 
learning analytics algorithms, we will query the LMS for problem areas to help predict and prescribe 
supplemental learning contents for learners who may be falling behind or lacking some prerequisites so 
they can be provided with the right learning contents. Output or suggestions from learning analytics will 
added to the system as content proposals and will be available for the stakeholders to review and 
approve using the blockchain approval process. Figure 4 shows the data flow between the prescriptive 
analytics process and the validation and blockchain approval process. 

 
Figure 4: Prescriptive Learning Analytics Dataflow 

3.4 AI Decision/Validation 
Using AI decision and validation algorithms, we can query our content database and IPFS [32] for existing 
or similar contents, so we do not end up with duplicate contents. The decision and validation algorithm will 
help consolidate ideas for the same content proposals before they are added to the blockchain. 

Blockchain when used together with AI can help with reliable and intelligent decision making. As mentioned 
in Saleh et al [23], AI can help resolve some of the challenges faced by blockchain in areas like privacy, 
smart contract vulnerabilities and governance etc., and help with securely authenticating transactions 
between the stakeholders to prevent malicious users from injecting bad data into the system which can 
result in incorrect data set predictions [24]. Blockchain on the other hand can help AI and ML share and 
leverage learning content data from other institutions to automate training and application of machine 
learning in smaller institutions that do not have sufficient data to use in training their modules [25]. 

3.5 Data Layer 
Data storage on Blockchain can be very expensive [21], [28]. In Ethereum for example, the costs 
approximately 17,500 ETH/GB or $4,67,2500 and approximately $22,766,250 for Bitcoin [33]. To use 
Blockchain as the only storage will make this platform very expensive to use. To that, we propose a two-
stage storage before writing the content to a block on the Blockchain. 
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3.5.1 Staging Database 
The staging database will act as the staging store and will store all content proposals. As blockchain and IPFS 
are immutable, validations on proposals and consolidation of ideas will take place in the staging database. Once 
a final proposal is reached, it will be stored in IPFS and the corresponding hash stored in the blockchain.  

3.5.2 Interplanetary File System (IPFS) 
IPFS [32]is a decentralized, distributed file system network for storing and sharing data. Due to the 
storage limitation/cost in blockchains [13], [26], we will employ IPFS to store the proposed contents after 
it has been validated and consolidated and only store the cryptographic hash in the blockchain. This 
way we can limit the storage and cost of our blockchain transactions. 

3.6 Blockchain and Smart Contract 
Our proposal will use the well-established Blockchain, consensus algorithms and smart contracts to 
approve and store hashes of proposed contents. The hash of the content stored in IPFS will be stored 
in in a block and a smart contract will be generated for it and made available for participants/nodes to 
arrive at a consensus as to whether it should be accepted or not. The smart contract will be of a “voting 
system” type and allowed participants will be able to use a “yes” or “no” to approve the proposed content. 
Once the allowed time is up, the results will be checked by the smart contract and if approved, a block 
will be added to the chain. When a proposal is generated by the learning analytics module and during 
the AI decision/validation process, a search can be made in the blockchain for other available 
supplemental contents that can be used for the learning module. 

Some of these problems mentioned by Pappas [34] can be solved with the blockchain, which will 
introduce decentralization of data making the content creation data available to and owned by all parties 
involved. The scalability feature of blockchain can allow for fast resolution of problems and getting new 
features promoted to users quicker and still be able to maintain its security.  

4 PROTOTYPE 
To experiment our idea, we developed a prototype using a simple web form for submitting and approving 
proposals. The proposals once submitted creates a block in the blockchain and registers a smart 
contract for the block. The smart contract address is then added to the corresponding entry for the 
proposed content in our smart content database. From there, when a user votes on the proposed 
content, the smart contract is triggered with a yes or no for the block. After the voting time is reached, 
we checked on the results after which the block is either added to the chain if the yes votes are greater 
than 51%. The proposed content entry is then updated in our database. Figure 5 below shows the data 
flow or the prototype. 

In this, all registered users can propose a content and approve available contents in the system. Figure 
7 and Figure 8 shows the forms used for these actions. The prototype was built using React and Nodejs 
for the web form and REST API. For the blockchain, we created a private blockchain using Kaleido 
(https://www.kaleido.io/), a Blockchain as a Service platform. 

Our next steps are to enhance the prototype to cater for more users of different roles (stakeholders) in 
the proposal and approval process; integrate AI decision and validation for the proposed contents; and 
connect with a learning management system to provide an end-to-end dataflow/system. 
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Figure 5: Prototype Dataflow 

 
Figure 6: Blockchain Blocks and Transactions (https://www.kaleido.io) 
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Figure 7: Propose Content Figure 8: Approve content 

5 CONCLUSIONS 
Our proposed framework provides an interface that gives stakeholders an opportunity to contribute to 
the content creation process where ideas can be shared and built upon easily than if that was being 
done in a traditional LMS directly. SMEs can provide real life ideas and examples needed in the field to 
what the academics put together. Learners will benefit greatly from such a framework as their learning 
progress and outcomes will be used as inputs for creating new or supplemental contents where needed 
and help enhance learner performance. 

Though the literatures reviewed presented some similar research topics and proposals, there is not yet 
any on an open learning content creation platform as proposed here. In an open learning content 
creation platform, course and modules can be revised more frequently as there will be ongoing 
contribution and/or inputs from the stakeholders. Output from prescriptive learning analytics will be used 
as inputs into the framework to enhance the course or propose new materials. With the help of AI 
decision and validation algorithms, these inputs can be validated and added to the LMS in a quick time. 
The use of blockchain can provide a secure platform for stakeholders to contribute and participate in the 
open content creation platform while maintaining some anonymity. 

The prototype presented shows how stakeholders can propose and validate contents using a web form 
and blockchain. In the next steps, we will study AI decision and validation algorithms; and prescriptive 
learning analytics algorithms and how to better use these in our platform. Based on our findings, we will 
develop the first iteration of the Open Learning Content Creation platform. 
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HOW FAR WILL VIRTUAL TEACHING GO IN HIGHER EDUCATION IN 
MEXICO? 

N. Dominguez-Vergara 
Universidad Autónoma Metropolitana (MEXICO) 

Abstract 
The learning-teaching experiences during the covid-19 pandemic might transform higher education in a 
lot of countries. The pandemic showed that social and economic inequalities lead to inequality in learning 
and to student desertion [1]. Private schools have suffered economically and a lot of them will close 
forever while public schools have continued their activities online the best they can. The pandemic 
showed that online education can be a useful tool which can save resources to teach only some groups 
of students [1]. Some degrees have been easier to teach online and others could be taught only partially. 
It could be that future smaller campuses with less in-person professors, administrative workers and 
students flourish in some countries. Administrative workers could work in the future at their homes, 
reducing the expenses on utilities and the physical space needed in the higher education institutions at 
the same time that administrative processes get more automated. Some schools in the future could just 
build the necessary infrastructure for laboratories and workshops. The expensive golden university 
bureaucracy [2] could be greatly reduced if physical enrollments in schools were smaller. However, 
presently, there are issues for greatly advancing virtual education, like the lack of resources of students 
and teachers for online activities (like economic resources, physical appropriate space in their homes, 
and others), the degree curricula, the training of professors in virtual teaching, new labor relations in 
virtual teaching, academic evaluations for students and teachers, along with economic compensations, 
and healthcare plans for teaching and learning at home, among others. Virtual education will greatly 
advance in the coming years due to the integration of synchronous and asynchronous interaction 
technologies between the teachers and the students such as virtual reality, augmented reality, internet 
of things and 3-D designing. However, the benefits will not reach every student in the world, nor within 
a short period of time. Thus, scenarios are created starting with a diagnostics based on the national and 
international experiences during the pandemic and the identification of the most important variables to 
consider for the scenarios. Those variables are the advances in those interaction technologies, the 
economic affordability of hardware (computers, laptops and tablets), the accessibility and usefulness of 
virtual platforms to teach (such as zoom and google meets), the experiences during the pandemic, the 
impact of virtual education to the physical and mental health of students and teachers, the training of 
teachers, the selection of students for virtual classes, and the cost-benefit for public and private decision 
makers of virtual versus in-person education. Also, world events and government education policies 
which can propel virtual education are foreseen. 
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1 INTRODUCTION 
During the pandemic virtual education was used massively. Schools rushed to use it because there was 
no other way to maintain the schools “open” and prevent loss of financial resources, such as fees and 
tuition of the students regarding private schools, or the allocations from the government regarding public 
schools[1][2]. Private schools which did not open will probably close permanently. Virtual education was 
the only choice, primarily due to the uncertainty of the duration of the pandemic and the need of people 
to physically keep distance.  

Poor students were unprepared and were left behind in the abrupt change of learning through a 
computer, a smart cell phone or a smart television set, because of the insufficient means to buy these 
technologies. Also, online learning requires a good internet service. People with major problems at 
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home, such as the lack of economic resources for decent housing, were also left behind. Governments 
were also unprepared to protect the poor, the unemployed and the physically and mentally 
disadvantaged people, who were excluded from education during the COVID-19 pandemic.  

In a survey by the Mexican Geography and Statistics National Institute (INEGI, by its Spanish acronym), 
it was seen that the 2019-2020 school cycle 65.7%,18.2%, 7.2%, 5.3% and 3.6% of the surveyed people 
used smartphone, laptop, desktop, digital television and tablet, respectively, for their online school 
activities[3]. In the Table 1, are the results of the technology used by educational level[3]. 

Table 1. Percentage of the population registered in the 2019-2020 scholar cycle according to the use of 
electronic devices in their online education by educational level. 

Electronic device/ 
educational level 

Elementary 
education 

Secondary 
education 

Preparatory 
education 

Higher 
education 

Smartphone 72 70.7 58.8 33.4 

Laptop 9.6 15.9 26.5 52.4 

Tablet 5.6 2.8 1.7 1.2 

Desktop 4.0 8.2 12.7 12.9 

Digital television 8.8 2.3 0.2 0% 

The teachers were also unprepared; most did not have the right course material to teach online, could 
not afford the technology, without an appropriate space at home to teach, or simply were not handy with 
the technology to teach. Some temporary professors in Mexico did not receive payment for their 
service[4][5]. 

The technologies used to teach during the pandemic were already mature and therefore available in the 
market: powerful computers, high speed internet, video conferencing applications, and other platforms 
to teach using sound and video. There were even online courses available on YouTube. However, not 
everybody could afford or could use all of those technologies because of the lack of internet or electricity. 
The technologies were there, the resources to get them were not; at least not for everybody.  

Now that the return to in-person classes is very close the massive use of virtual education in the world 
will depend on how some of the critical technologies will be more affordable and accessible. Perhaps 
the most important and expensive technology to acquire for virtual classes is the computer, a desktop, 
or a laptop, but there is also another alternative: the smart phone. In Mexico many children take online 
classes on street corners using a cell phone while their parents work in informal jobs on the streets. In 
Mexico more than half of the population have informal jobs. Therefore, the mobile communication could 
be one of the most crucial technologies or even the most crucial technology to advance massively virtual 
education in the future, not only in Mexico but around the world once that mobility is recovered.  

One possibility for the near future is the coexistence of in-person and virtual education in many schools, 
mainly in the most developed countries. In a model of hybrid education, a classroom could be “filled” 
with some in-person students while others could be connected to class through a platform, including 
Zoom. In this hybrid model, the classroom will resemble more a television studio and the school will 
have to make the necessary investments, but only the schools that can afford to do it. Therefore, in the 
future, it could be differences in quality of hybrid education among the schools. However, schools that 
offer hybrid education will not need to construct vast classrooms, as they have so far. A full virtual 
education will require no infrastructure to teach. 

The administrative work will also change, as less students will be physically at schools in hybrid or 
completely virtual schools. There would be far less functionaries and administrative workers. Therefore, 
schools could be economically saving in the payrolls. There will be less to administer physically and 
therefore less space to clean, to watch, and to construct.  

The school regulations will change according to the new laws which will regulate virtual workers and the 
virtual jobs. Medical insurances will change, according to the new health hazards for the virtual jobs 
(such as professors and workers suffering consequences of a sedentary life). Even though the 
professors will be able to turn on a zoom session on demand, they will not be available 24 hours a day. 

These kind of changes may also have an effect on activism and the addressing of the internal politics of 
the schools. Professors, workers and students must be imaginative, since physical protests might not 
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have great effects because the schools will be distributed among the computers of the administrative 
workers, the professors and the students and might have no sense to close the building of the schools 
because they could be emptied. Professors, workers and students must organize among themselves 
differently from the past. However, new forms of protest may arise within the schools’ teaching platforms 
or online administrative platforms. 

The success of virtual education will depend on the following critical factors: computer technologies, 
internet connection, pedagogy methods, training of teachers, the state of society after the pandemic, 
costs-benefits, and new legislation. All of the factors listed are very important, however the technologies 
are crucial for virtual education. In this paper, a review of how virtual education was carried out during 
the pandemic is discussed, and an analysis of the crucial factors to promote virtual education is carried 
out emphasizing the most important of them: the computer technologies. At the end, the most probable 
scenario in ten years is presented as well as the conclusions. 

2 MASSIVE VIRTUAL EDUCATION DURING THE PANDEMIC 
During the COVID-19 pandemic, a division in the quality of education at different levels has been 
observed due to the quality of at-home learning for different students. In many cases it has been found 
that students with more resources for learning and with better home conditions have received a higher 
quality education.  

The technological literacy of professors has also been found as a factor in the quality of education for 
their students. In various cases many professors have resorted to handing out reading material and 
homework, while others have only translated their use of PowerPoint presentations over to internet 
conference calls with their students. It has been found that some professors have decided to make use 
of only their webcam functions and a whiteboard, which has proven to be effective thanks to the 
familiarity of taking courses in the classroom. With this, the students feel compelled to follow the same 
path they would in a classroom.  

The pandemic and the necessity of at-home learning has made many students and office workers know 
that it is possible to work or to learn at home through the use of the internet and computing. However, it 
has also proven that this is not an easy task for many cases in poorer regions or countries. In this 
pandemic, the difference has become more prevalent between students. Governments have applied 
different approaches to this problem for students who may not have internet access by using resources 
that are currently available, such as schooling via radio or public access television. This however, has 
not proven to be as effective as estimated. There is, however, a large difference in the quality of 
education and the incentive for studying for students in required and in higher education. 

There is a considerable difference between students in elementary and secondary levels compared to 
college and university levels, regarding the initial choice to carry on with their education. Elementary 
and secondary levels of education are typically required by law, and students cannot make the choice 
of taking classes or not. This can be a factor to take into account due to schoolwork being a requirement. 

Secondary school students may be found to have a low incentive for taking classes because they are 
required to take them and may not be fully aware of their importance. Due to this, the students may 
perform the minimal effort to pass, and may not offer their full potential, especially in the cases of at-
home learning where a teacher may not provide this incentive to study, due to the lack of interaction or 
participation.  

Students in higher education have a different view towards their education, owing to the fact that they 
have chosen their courses in order to reach a qualifying degree for an adequate job in the future. There 
is no legal requirement for finishing college or university level education that may cause students to 
desert their courses, especially in the case of this pandemic. 

At-home learning and home-office have heavily relied on modern technologies during this pandemic. 
There has been a heavy dependence on computing technologies and the internet worldwide due to this. 
As mentioned before, students and professors have found themselves in a learning-teaching 
environment that requires a greater use of computers and office software, in which a minimum level of 
technological literacy is required to perform these.  

Prior to the pandemic, handwritten note taking was mostly done in notebooks, binders, loose paper, 
etcetera; mostly in public schools. Where the use of a laptop was seen, yet was optional. Professors 
would present their course material through the use of the whiteboard, with some exceptions of 
professors using a projected presentation from a laptop or computer provided by the institution.  
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When looking at how professors presented their classes, there are some visible similarities that can be 
noted between them. Various professors had their classes prepared prior, where they would copy all 
the notes they prepared onto a whiteboard, or where all of these prepared notes had been copied and 
pasted directly to a long PowerPoint presentation, as if it were a substitute to a whiteboard.  

During the pandemic, many professors have used these same techniques translated to a screen, 
sharing the content through a Zoom meeting. In a way, a student may realize they can simply read the 
professor’s notes beforehand and no longer worry about the class until the exam period, but there are 
other cases in which a professor may provide answers to questions and doubts from the students during 
the session. The professors may even give pointers in catching common mistakes when solving 
problems related to the current subject.  

Knowing these factors, a better approach in virtual education can be done. When a professor has a 
better technological literacy, they can take advantage of more elements of their computer and software 
in order to give more detailed classes. Some professors have been able to provide their students with 
carefully prepared and edited video lessons with the most important lessons condensed into them, 
where students can select and look back on parts they may have not understood; while the virtual class 
would only be for clearing doubts and answering questions with regards to the video.  

Other professors have been able to give their lessons through video conferences in the closest way 
possible to their in-person classes by using a physical whiteboard and giving their class through their 
webcams. Other professors have also used a similar approach, but through the use of screen capturing 
software and pen tablets to show their own handwriting on screen in the way a virtual white board would 
work.  

These examples are some ways professors have been able to provide classes at a distance to their 
students. However, these methods require the use of high-speed internet and computers. There have 
been cases in which students do not have access to a desktop computer or a laptop, nor do they have 
easy access to internet or even electricity. Nevertheless, other alternatives also exist, such as the use 
of smartphones and their access to modern cell phone networks for broadband internet. 

A large advantage that virtual education has over in-person classes is that students and teachers do not 
have to take a long commute to attend their classes. In some cases, this is not possible for courses that 
require hands-on experiences, such as several engineering subjects that would require the use of large 
and expensive machinery, or various medical subjects that cannot be replicated virtually. There may be 
a possible trend in which professors may still provide virtual lessons or may even be able to stream their 
classes through a conference for students to access from home. In various cases the pandemic has 
caused virtual education to become a valid form of teaching as well as popularizing online universities. 

3 IMPROVEMENTS IN MOBILE COMPUTING AND THEIR IMPORTANCE IN 
FUTURE EDUCATION 

When making predictions on the future of education and the technology involved in its possible 
improvements, it is easy to jump to focusing on new technologies that are either in development or in 
their earliest stages. In this sense, it is likely to find that technologies such as virtual and augmented 
reality may one day revolutionize how a person could interact with their computer or communicate with 
others. However, the requirements for the individual use of these technologies remain prohibitively 
expensive to the majority of students and do not have enough practical uses for interactivity.  

It is important to take a look at technologies that have appeared in modern times and have matured 
enough to show their practicality and availability today, and what there could be to offer in the future. 
One of these technologies is the current state of mobile computing. The most significant detail that 
separates desktop computing from mobile computing has been the difference in processing power and 
the software they can run. Since its beginning, a cell phone has been used to allow mobile 
communication through phone calls, however with improvements in computing and wireless 
telecommunications, they have improved, and keep doing so, with more advanced forms of 
communications.  

When the use of smartphones became popularized, there was a greater use of the internet without the 
need for an entire desktop or laptop. The primary difference was the capability of the smartphone in 
running more advanced software. Smartphones have a large difference from computers due to their 
requirements to allow the best mobility by being small, portable, lightweight, long lasting on a battery, 
and comfortable to use.  
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Due to these requirements, it is necessary to use a sufficiently fast processor with a minimum amount 
of heat dissipation. Because of this, phones use a very different processor compared to desktop 
computers. It is very common to find an ARM (A family of Reduced Instruction Set Computing 
architectures for computing processors) based processor in any smartphone whether it is running on 
Android or iOS (Operating system used in Apple iPhones and iPads). However, these processors have 
the limitation in which they work differently from the x86-64 architecture used by Intel and AMD 
processors found in nearly every desktop computer. However, this difference has been slowly changing 
over the years.  

ARM based processors have been improving in similar ways as the desktop processors, being in 
maximum memory capacity, speed, efficiency and multiple core processing. Alongside, there have been 
advances in software development where various software companies have found it convincing to make 
their applications cross platform and internet enabled, meaning that there are applications that can be 
installed on both desktop and mobile platforms.  

Amazingly, some of these applications are allowed to run on a web browser. Due to this, many common 
and important applications for daily use have been developed to work on as many platforms as possible. 
These include office and productivity software, such as Microsoft Office and Google Drive; drawing and 
image editing software, such as Adobe Photoshop and Clip Studio; browsers such as Firefox and 
Chrome, and many others.  

In this way, many phones are more than capable of replacing a desktop or laptop computer for many 
office tasks, or the realization of quick projects no matter where the user may be. This type of 
improvement has become crucial in the capability of working at home and in virtual education. It is very 
important to mention the current development of full ARM-based desktop computers that run macOS 
(Apple’s desktop operating system) or Windows 10 may blur the division even further between desktop 
and mobile computing. 

The use of internet services has increased significantly due to the pandemic, and not only because of 
home office or education at home. Various people had become dependent on delivery services for food, 
groceries, and entertainment at home to either avoid having to risk infection or because the local law 
had limited the ability to go to stores and restaurants. It became crucial to have a smartphone and a 
form of digital payment to be able to live comfortably during the quarantine.  

The apps that provided the services were found to be the most convenient through their users’ 
smartphones thanks to their built-in GPS, secure internet access, and quick access to communication 
between both the user and worker. It has also been crucial to have a smartphone in those cases for 
work and education from home, where users who did not have easy access to a desktop have been 
able to join conferences through their phones, thanks to the conferencing applications’ mobile versions 
that have the same functionalities as an ordinary desktop.  

As smartphones and tablets have been becoming cheaper and more accessible it is becoming more 
common to find more of the population with a basic access to the internet and its services. It may be 
possible that it would be common for any person in the world to own a phone or tablet with the basic 
internet and sensor capabilities required for the most important applications. With the advances in 
processors for mobile computing, the ability to use a cell phone in the same way as a person would use 
a laptop may become a more common reality. 

A smartphone desktop is not a new concept. Various laptops have made use of desktop hubs to extend 
the laptop’s capabilities by allowing easy connection to a keyboard, mouse, and even a monitor through 
a single wired connection with a fast enough peripheral interface such as USB3 or Thunderbolt. 
However, various attempts have been made to also make this a possibility in smartphones and tablets 
as well. The Android operating system has the built-in ability to use external peripherals, including 
keyboards and mice, which can be used in the same manner as a desktop.  

Through the use of screen sharing features or specialized hardware, the phone or tablet’s screen can 
even be projected over to a different monitor or projector. Currently, it is more than possible for this to 
happen: many manufacturers have attempted to make a more comfortable and familiar experience in 
their tablets, to convert them into a form of laptop. This method has found some success; yet, the 
experience still has not been refined enough for smartphones.  

It could be possible that the use of a hub or laptop shell could be used to simply connect a smartphone 
and allow the user to easily convert their phone into a full laptop for comfort. However, despite this type 
of product already existing, it is still not known or popular among smartphone users. It may be due to 
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either that these adaptations are not as user-friendly, or because users have the preference of using a 
smartphone as a convenient handheld device alone. 

Recalling to the situation in delivery services, there has been a new type of economy surfacing that has 
become important in the pandemic. In this case, various people have found the use of working for 
delivery services such as Uber Eats, Rappi, etcetera, as a way to make money with their own 
transportation and resources. In this pandemic, it has become important to various people as a vital way 
of receiving an income that may also get affected by the way labor is given.  

Seeing how these workers must deliver goods on time and in good condition, it is considered a stressful 
and dangerous job where eventually these workers will need actual benefits, such as insurance and 
possibly the inclusion for social security funds. With this, there may be a new transformation in the 
economy that makes it easier to access labor benefits within a gig economy. However, this type of 
economy would be difficult to achieve given the circumstances that are currently happening in retail and 
service jobs.  

The precariousness of the job conditions in Uber and Rappi companies for their workers, resemble that 
one in the education sector of Mexico during the COVID-19 pandemic; in which teachers finance with 
their own tools. The online education also has very low salaries; in such a way that those conditions are 
called the “uberization” of the education. 

In the United States (US), as COVID-19 restrictions are being lifted thanks to vaccinations, it has been 
found that many stores and restaurants have been found to be closed due to a shortage in employees. 
Many managers have blamed this shortage on the preference towards unemployment benefits and 
stimulus checks, given that these benefits have been found to provide a better salary than the current 
minimum wage has to offer.  

Due to this, the ability to earn a living wage is impossible to achieve in a retail or service job; while 
restaurants use tipping to legally justify wages lower than the federal minimum. In Mexico, there are no 
appreciable unemployment benefits, and this may probably cause many teachers an unfortunate future.  

The technologies to be considered in future online education must be modern, affordable and easy to 
use. The technologies used during the pandemic were already mature, but used massively in the world 
until the outbreak of the pandemic. For future virtual education, the integration of technologies to 
desktops, laptops and smartphones will be crucial and the advances in smartphone computing could 
make online education affordable and accessible. 

4 INTERNET ACCESS, PEDAGOGY AND TRAINING PROFESSORS 
Internet service is required to get an online education and it is therefore necessary that most of the 
population have access to it. During the COVID-19 pandemic some students without internet access 
reach places with an internet signal (parking lots of cafeterias, restaurants, convenience stores and 
other businesses). Some teachers drive their vans to reach students and provide internet access to 
them and, in these cases, possibly through a satellite connection. Several students connect to zoom 
through their smart phones. In the future, the governments should plan to have the most internet access 
in their countries and that the service be of quality and economically affordable in order that most of the 
population can get an online education if they need or want. 

It is also necessary that society accepts online education as good as or better than in-person education. 
Education must form good citizens and occasionally, that is not accomplished. For example, many well 
educated people have discriminatory views despite their years in college. It is easy to identify US 
politicians, including presidents, who have been racist or discriminating, as well as other professionals 
and even professors and scientific researchers.  

Society should demand that technologies for online education should not be biased towards part of the 
population. For instance, there are artificial intelligent algorithms which are biased to disqualify poor 
people or some minorities in their admission to US universities[6]. There is also technology to monitor 
students during exams which could be biased to wrongly point to minorities of misconduct[7].  

Over the years some technologies were created to be used by white skin people only, like the faucet’s 
sensors to dispense water in restrooms. Online technologies should be race blind and should not provide 
biased information on minorities or a certain socioeconomic group. Hopefully future online technologies 
will help to reduce inequality in the world, because to this day, they have not. 
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There are still many questions on the role of online education to advance humanity, knowledge and 
research in the world and how it can promote democratic and free societies, or autocratic and isolated 
communities around the globe. Will a great deal of online education change society? How cheap will 
online education be in the long term than in-person education? How will the most developed countries 
of the western world mix in-person and virtual education? What will happen in the eastern countries, 
who have a great portion of the world’s population and are economically growing? What combination of 
in-person and online education will give more advantage to a country to be able to develop faster? So, 
one of the main questions to propel online education will probably be: Where and when to use online 
education? In the future, new ways to socialize through online education could be created while current 
ones may evolve because of the way the isolation during the COVID-19 pandemic influenced our 
perception in online technology. 

The way out of the pandemic could be a wonderful opportunity for countries that do not have a good 
established education system to design one; and also, for those countries in which their educational 
systems have been shattered to reshape them. In many countries, the education systems must be 
redesigned hopefully with the best planning, because there is not much time for trials and errors, 
considering that several months have been lost in the education of many people.  

In the near future, great efforts will be dedicated to attract foreign students to US universities. On the 
other hand, eastern countries may try to retain them and consequently, there could be a certain degree 
of competition between the west and the east for the outstanding students. Nonetheless, it is also 
possible that new alliances will be formed among universities around the world to succeed, or at least 
survive, in the next few years. 

Pedagogy for online education will flourish, as there will probably be courses for teachers to be trained 
in online education and hybrid education, which could be added to their curriculum. Individual 
experiences all around the world are starting to be shared and they will be useful to design good methods 
to teach online because, above all, the objective of online education is not just to teach classes through 
video. Many will probably create diverse tutorials to be able to teach online, along with materials for 
teachers that will become available as well as technology resources for online teaching in each school.  

Various schools will be tempted to reduce not only the enrollment of students in their physical campus, 
but also the number of courses they teach because some could be obtained for free on internet sites. 
There could be schools who might offer the general courses online using courses of prestigious 
universities (such as Harvard, MIT, among others) obtained through collaboration, cooperation or 
contracts, in order to reduce the fees and tuition of the students to make higher education more 
affordable. These universities could only offer advanced courses on their physical campuses. 

5 PRIVATE AND PUBLIC SCHOOLS AND GEOPOLITICS 
Nowadays public and private universities are not faring well in Mexico. Private universities have lost 
students and their finances have suffered. The present federal government’s austerity policy has not 
incremented the budgets of public universities. Universities’ service contracts with public and private 
organizations have decreased and therefore, the additional funding of private and public higher 
education institutions decreased significantly in the months of the pandemic.  

Online education was also a reason why professors did not receive a salary in Mexico, who had to buy 
a computer and pay for internet service and other services to teach online. Many teachers have been 
financing the online education of their schools on their own. 

The hiring of professors was suspended in some universities and the authorities used the pandemic to 
take decisions without properly consulting the communities of the institutions. 

In Mexico, before the pandemic, a portion of private universities made great advances in online teaching 
and now public institutions are trying to catch up. Because of this, it is possible, in the future, some 
strategies used to improve online education may become similar, and therefore, could form 
collaborations for certain online projects. 

The role of higher education in advancing research must be reevaluated in the developing countries if 
the funding for research decreases and the enrollment of foreign students also decreases. In those 
countries, the governments realize that critical science and technology has been born in university 
laboratories, thus, the infrastructure and human resources must be recuperated. In developing 
countries, an analysis must be carried out to evaluate how the science and technology helped the 
country during the pandemic, and how it can help in future crisis. 
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Although still far, China has become a challenger to the US supremacy; an evaluation of the impact of 
the pandemic to the competing edges in technology development in critical technologies should be 
carried out. 

6 LEGISLATION 
If the coverage of virtual education grows, the governments need to assure that their people will get 
good education. In Mexico by law, education is secular, mandatory and free in all educational levels; 
however, it is not complied if people cannot afford the technology to get it. Therefore, there must be 
advances to finance part of the population to obtain the necessary technologies to access virtual 
education in the future, and that obligation must be established in laws.  

Likewise, the right of the physically and mentally disadvantaged people to get an education must be 
protected. In poor countries like Mexico, access to internet and to electricity must be a human right in 
order to enjoy the right to an education or, at the minimum, the government should subsidize those 
services to the poorest people. In this case, the governments’ budgets must be distributed in other ways 
in the future. This will be a challenge, because not even the human right to access water in Mexico is 
guaranteed; nor safety, because organized crime groups control some areas of the country while urban 
areas present high amounts of serious crimes and thefts. Surprisingly, in Mexico there are primary 
schools that do not have running water, walls or teachers. 

Changes in labor laws are necessary in order to protect the health of workers, professors and students 
in their home-schools or home-offices. It is also necessary to help them with some of the expenses of 
internet and electricity services, among other expenditures in order to provide the teachers and other 
workers with the necessary tools to carry out their job.  

The governments should study possible diseases fostered by the new habits in the new work or study 
environments. There will be new pieces of legislation presented by new labor relations due to the change 
of the work place, the schedules to work, the supervision of the virtual work, the performance of the 
virtual work and the incentives to improve the virtual space.  

There must also be new pieces of legislation to get harassment-free virtual places during “working hours” 
and to protect the intellectual and other properties of students, teachers and administrative workers.  

Work schedules could be flexible according to the availability of the space to teach at home or the 
availability of resources at home such as printers, computers or desks.  

Possible cyberattacks towards schools could start by attacking the part of the school set in a personal 
computer of one of the professors or workers, because the school will be extended to them. Antivirus 
software should be updated more frequently which will make virtual education more expensive. In 
Mexico, not even the biggest company, Petróleos Mexicanos (PEMEX) is fully protected against 
cyberattacks and, strikingly, energy companies in the US may not be protected, neither. 

7 SCENARIOS 
Although there are plenty of factors which can propel the use of virtual education in the next ten years 
and beyond, computer technology advances and affordability, cell phone technology advances and 
affordability, internet connectivity, social acceptance, and legislation advancement will be the most 
crucial, as it is shown in Table 2. 

The advancement in computer and cell phone technology mostly depends on private companies; 
internet connectivity depends on private enterprises but also on the governments; legislation 
advancement depends mostly on the governments, and social acceptance will depend on the society 
as a whole.  

Therefore, the advancement toward massive online education in the future will not only depend on the 
governments, but also on private companies which will profit on the uses of the technology. Hence, 
many stakeholders and shareholders will influence how far virtual education will go in the future.  

Society will eventually decide how a highly technology dependence education must continue being a 
public good which has to be accessible to everyone. Table 2 shows guesses of the advancements of 
the critical factors in the next ten years.  
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Wars, natural disasters, climate change effects will influence and possibly accelerate the progress 
towards a massive online education in the future. The world will observe new professions and the online 
education will foster some of those professions. 

It is very possible that in the next ten years the technology will advance enough to make possible 
massive use of online education, although others factors may accelerate or slow down its use. A future 
with affordable mobile and static powerful computing, broad internet access, appropriate legislation 
promulgated, and social acceptance of online education might be possible in a few years; at least as an 
option in case of need. Table 2 shows the most probable scenario in ten years. 

Table 2. Critical factors and their probable advancement in the next ten years. 

Critical factors/Advancement Low Medium High 
Computer technology advances and affordability (private industry)   x 

Cell phone technology advances and affordability (private industry)   x 

Internet connectivity (private industry and government)  x  

Legislation advancement (government)   x 

Social acceptance (society)  x  

8 CONCLUSIONS 
The online education is highly dependent on modern technology and its future to be used massively will 
depend on a great deal on its development and affordability. The most important technologies are 
computers, cell phones and internet, which means the Mexican government must plan how to guarantee 
access for most people to massive online education, which would lead to a more equal Mexican society. 
A private government partnership might be possible in the future to assure accessibility and affordability 
to those technologies. It is necessary for Mexico to prospect more in order to find desirable futures and 
eventually, be able to reach one of them.  
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Abstract 
In Mexico, the covid-19 pandemic has hit hard on many students [1]. Some of them have had their whole 
families infected and unfortunately a few of them lost close relatives. Some of the students infected with 
the virus asked for extensions in deadlines for homework and term papers. It has been noticed by one 
of the authors that in large groups with good virtual assistance to classes most of the students affected 
by the pandemic have complied with their course work. It was also noticed that students participated 
more when the professor used a blackboard in front of the camera to carry out some calculations to his 
engineering students. They also maintained their attention if the teacher did not lose time switching on 
and off at sharing the screen but instead, got help from a student to show the notes prepared beforehand 
by the professor. The conclusion has been that the basic and handy technology of in-person classes 
(blackboard and pieces of chalks) is more transparent and easy to use contrary to online teaching in 
which technological problems (bad internet connections, electricity outages, malfunctioning 
microphones, low resolution cameras, etcetera) obstruct the flow of communication between the teacher 
and the students. Students also might like that the professors keep some dressing formally during 
classes and support some of the students affected by the pandemic. Students during the pandemic have 
been very interested in discussing topics to understand the causes and consequences of the pandemic. 
In a class by one of the authors, the professor explained with an Ishikawa Diagram why virtual distance 
learning was less effective for learning during the pandemic than with in-person teaching, a check list 
was built to teach the students how to diminish risk of contagion in going out for shopping, a Pareto 
Diagram was constructed to demonstrate students that older people should be vaccinated first, and 
correlations between the number of contagious people and the number of deceased people in 192 
countries were discussed at length. Understanding and trying to solve some of the problems caused by 
the pandemic is important because even the Mexican government was sending unclear messages 
regarding the seriousness of the pandemic and it did not recommend effective methods of protection to 
avoid contagion of the population, like the use of masks (not even the Mexican President used it in most 
public appearances). So that, it is important that students learn and apply engineering tools to analyze 
and try to resolve problems like the ones triggered by the pandemic. In this paper some experiences of 
teaching the course of Quality Control during the pandemic by one of the authors are shared as well as 
the use of Decision Tree diagrams, the quality function deployment, failure modes and effects analysis 
and other tools to analyze and solve problems arouse by the pandemic is reported. 

Keywords: Teaching learning process, higher education, covid-19. 

1 INTRODUCTION 
During the COVID-19 pandemic, most of the authorities of the higher education institutions (HEI) around 
the globe, have mandated that the classes be online [1]. There was no standard method to teach online, 
no manuals, handbooks or an ISO norm, nor are the technologies to teach with mandatory, affordable, 
easy, handy or fully free. The professors are managing the best they can how to teach, and find a place 
at home. Although it may not necessarily be comfortable, quiet or peaceful to transmit their online 
classes. They know that although they can experiment on how to teach and also with the tools to teach, 
most of the students behave the same way as before the pandemic, used to face-to-face classes, as 
well as the content of the courses to teach, because the curricula of the careers have not changed, at 
least in most cases.  

The online teaching has not been a world experiment, it is the real thing, the way in which students are 
learning or not. Likewise the students, there are no recommendations on how to manage their time or 
their emotions, the best places at home to study or even to sort out possible harassment at home. The 
teachers’ challenge has been on how to communicate with the students, trying to catch their attention 
despite the obstacles of the technologies used and inspire or motivate them to learn. The student’s 
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challenge has been how to communicate with their teachers despite the noise, the relatives at home, 
learn from the teachings and pass their courses.  

The teachers and students have to be imaginative and creative to communicate each other and get 
engaged in the learning-teaching process despite the distances among them and some of the obstacles 
the online learning-teaching technology poses to them. One of the main goals of the teachers has been 
how to encourage students to stay attentive and focused during online classes. Another has been how 
to avoid desertion and failure of the students in the courses which in some cases are unavoidable due 
to the lack of economic resources of their families and they have to abandon school. During the online 
classes the students notice that most of the teachers are also learning to use technologies they do not 
master or to how create course materials for online teaching.  

Online education is technology based and therefore the teachers have to make an extra effort because 
they cannot give the same class as in the past normality. In this paper the flunk percentage in two 
courses is analyzed and quality control tools are used to analyze, explain or try to solve some of the 
problems students observe during the COVID-19 pandemic. Thus, the students learn how these tools 
can be used to analyze problems they might be having, and also that the analysis may require 
interdisciplinary approaches. 

2 TWO CASES OF TEACHING ONLINE COURSES AT UAM 
The HEI’s authorities ask their faculties to be sensitive to the students’ problems aroused by the 
pandemic. At the Mexican Universidad Autónoma Metropolitana (UAM) [2] the authorities have 
mandated that during the pandemic if the students fail courses it cannot be registered in their records. 
Before the pandemic, the rule was that a student had two opportunities to take a class to pass a course 
and three other chances to pass it but through exams. As the UAM is a public university, the students 
do not pay for the number of classes they take and some students register for a lot of courses and at 
the end of a trimester they drop some of the hardest courses without penalty. This ruling has caused 
that the number of students in some classes are at the maximum capacity while the maximum of some 
courses have been moved up by the authorities; after all, there are no physical constraints in the number 
of students in an online class. 

In Fig. 1, it is shown the flunk percentages in the last twelve trimesters in the Probability and statistics 
and in the Quality control and reliability courses. The last three trimesters 20I, 20P and 20O, were the 
first three trimesters of the pandemic; they stand for the winter, spring and fall trimesters of the year 
2020. The trimester 20I started on May 11, 2020. The UAM trimesters have been shifted a few months 
in the future due to a more than three-month strike in the year of 2019 [3]. It is easy to notice that in the 
course of Probability and statistics the flunk percentage grew appreciably during the three trimesters of 
the pandemic, however the flunk percentage in the course of Quality control and reliability remained 
basically the same. With data of more trimesters, a control chart [4] could be constructed in order to 
show an unstable process [4] due to the COVID-19 pandemic in the case of the Probability and Statistics 
course. However, the data of more previous trimesters were unavailable during the pandemic. 

In the course of Probability and statistics during in-person classes the students study on their own pace 
and go to class only to clear up doubts. This teaching-learning method is named Individualized Learning 
System (ILS). In the in-person ILS method the students can present a test during any class of any of the 
units of the course. Except for the first two weeks of the 11-week trimester the professor attended in 
each in-person class around 85% of the students registered in the course, who had questions on 
problems of the different course units. At the same time, during the class the professor handed tests to 
the students who requested them. During the one-and-a-half-hour class, the professor glanced the 
students to check that they were nor copying, talking among themselves, opening their books, using a 
cell phone or reviewing a cheat sheet. The professor had about 15 different printed tests for each of the 
learning units programmed to be tested during the trimester and one of the tests was given randomly to 
a student requesting a test on a specific unit. Some of the tests could have only two problems while 
others could have twenty.  

The progress of each student was different during the course which was why they presented tests of 
different units during a class. There were no limits to the number of trials that the students could take to 
pass a unit; although the average was around two. Assistance to class was not mandatory. 
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Figure 1. Flunk percentages in the Probability and statistics and in the Quality control  

and reliability courses of the last twelve trimesters. 

During the pandemic, the professor teaches the classes by Zoom and writes on a plastic board in front 
of the camera to make the classes the most similar to the in-person classes. The students connect and 
ask questions or ask for hints to solve some problems. When the professor answers all the students 
benefit with the explanations. However, most of the time, the students who connect by Zoom are less 
than 35% of the students registered in the class; much less than the students who used to attend the 
in-person classes. Assistance to the online class is not mandatory.  

The tests to the students were programmed to take place mostly on Fridays only and not during every 
class as it were during in-person classes. The registered students have five opportunities to pass the 
test of each unit. Each test for the students is different; the professor has elaborated 200 different tests 
in total. As the home situation of the students might be difficult or even embarrassing, the professor 
does not ask them to turn on their video and send the tests by email and the students return the solutions 
of the tests by the same via after the one and a half hour of the class.  

The professor assumes that the students consult their books and that may possibly communicate among 
themselves. During the trimester 20I, some students asked the professors to be sensitive and make the 
tests easier and lower the requirements to obtain a good grade, but the professor disagreed. The tests 
have the same level of difficulty as in the trimesters prior to the pandemic. It could be said that it is 
possibly easier to pass the online course than the face-to-face one, because students now could consult 
books, notebooks and sites on internet during the exams. 

As the students “do not show up” in the same proportion as in the in-person classes prior to the 
pandemic, the approval percentage is lower in the online course. The conclusion reached up to now is 
that students are not dedicating enough time to the course but probably dedicating more time to other 
courses which are easier for them to pass. In the in-person classes prior to the pandemic the students 
made considerable efforts to pass a course because they had only one additional chance to be admitted 
to assist a class.  

The professor has created much more pedagogical material for the students to review and to 
comprehend better most of the topics. Teaching material such as detailed solutions of some exercises 
and also videos explaining concepts uploaded to a google meet classroom which will be tested next 
trimester. 

In the Quality control and reliability course in the in-person classes the students had to attend classes. 
During the pandemic, it was mandatory to connect to the online class and more than 70% of the students 
connect to each class. The professor had prepared good quality notes for the course which are 
distributed to the students at the beginning of the trimesters. The professor divides the group in small 
groups in order to discuss some of the topics. The professor also explains most of the problems on a 
plastic whiteboard, just as he would in the in-person classes. The professor did not teach the Quality 
control and reliability course in the trimester 18P. 

The tests are programmed as in the in-person classes and the difficulty of the tests is similar to those in 
the in-person classes. As seen in the Fig. 1 there is no noticeable difference in the flunking percentage 
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as in the in-person classes. The students try not to miss classes because it is mandatory; contrary to 
the Probability and statistics course in which is optional to connect to class. In the Quality control and 
reliability course all the students advance at the same pace and very few are left behind; this is probably 
something which makes a student work, the accompanying of the rest of the group. Also the interaction 
in small groups could contribute to advance the whole class. The professor also asks for any doubts or 
concerns the students may have during the pandemic and some of them are discussed and sometimes 
there are many recommendations given by the group to overcome them. 

The authorities should consider the impact on learning and on the faculty resources of their policy of 
flunking a course as many times as you wish, because the number of students in the courses grow and 
many more groups are necessary due to the growing demand. This policy is probably leading to some 
students to try to finish their careers as fast as they can, taking advantage that their flunk grades are not 
registered. This policy has been criticized by many professors.  

Also, in the Quality control and reliability course several problems which have emerged during the 
pandemic are analyzed with the tools the students must learn to use. This other course will be also 
taught in a virtual classroom next trimester. The goal with the improved teaching materials and the 
courses in a virtual classroom is to reduce the flunk percentage, mainly in the Probability and statistics 
course. 

Moving from in-person to online classes was not seamless at UAM. UAM is still in the learning curve. 
Some policies taken during the pandemic can have negative effects on the learning of the students.  

In using the quality control tools for problem solving the professor emphasizes that it is important to 
define the problem and that a Pareto Diagram is useful to identify the vital problems which should be 
solved. In the analysis of the UAM policy of “flunk as much as you wish” the professor directed the 
discussion to identify what problems the authorities are probably trying to solve during the pandemic. 
Apparently the authorities are trying to improve the graduation rate and shorten the number of years to 
finish a career; because the numbers prior to the pandemic have been bad. The goals of the authorities 
should also include to form competent professionals. 

The professors are experimenting and innovating in trying to catch the student’s attention to focus to the 
online classes, so they try new methods, course materials and tutorials. And if those work during the 
pandemic, they could probably work in post pandemic times or at least they can help to improve learning 
after the pandemic. Definitely trying new things, new methods, and new course materials requires time 
that the dedicated professors will find because they have the passion to teach, which through their efforts 
can spark the passion to learn of the students; however some policies by the authorities during the 
pandemic can make those efforts less effective. 

3 ANALYSIS OF THE SERVICES OF AN IN-PERSON SCHOOL AND THOSE OF 
AN ONLINE SCHOOL 

The Quality Deployment Function [4] is used to analyze the difference between in-person and online 
education. The students learn that they can use several tools taught in engineering to analyze issues 
that have arisen due to the pandemic, and that the analysis requires interdisciplinary approaches; 
because many problems involve multifactorial issues. 

3.1 What an in-person school provides 
During in-person classes, students attend physically the HEI campuses to learn, pass exams, socialize, 
use laboratories, use school computers, get high quality internet service, print texts, eat at school, use 
books, do physical exercise and also relax in the harassment-free gardens. The physical school also 
provides face-to-face tutoring by the professors, interaction between students in the classrooms, in the 
isles and in other places. So, it is easy to see that a physical school is much more than a cold building, 
but a place where besides learning and teaching, there are plenty of human interactions and where 
millions of decisions take place each day which impact the students’ academic and social lives.  

A school is like a small joyful city mostly populated by youngsters. In a classroom there are no 
interruptions by the parents, siblings or other persons. Also, students are not pressed to do housework 
or take care of siblings, answer phone calls for relatives or waiting for the trash truck to get rid of the 
home trash. Once inside a classroom the students can just concentrate on the class, it is an island of 
tranquility, isolated from the noise of the streets.  
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Students socialize at school and make lifelong relations. Before the COVID-19 pandemic many of the 
students of public HEI in Mexico had no computers and the school was the place where they could use 
one and also had free high quality internet service. Also, some of the students depended on meals at 
schools; in public HEI meals are very cheap and the students can afford to buy three meals a day. At 
the UAM, the main meal is bought for $0.13 US dollars. This is an invaluable service because some 
very poor students might live with $50 US dollars a month. Some students might feel even safer at 
school than at home. Of course there have been cases of allegations of sexual harassment and other 
aggressions inside schools but they are rare.  

The Quality Deployment Function [4] is used to analyze what students want of a physical school (to 
learn, to approve courses, to use computers and books, to socialize, to eat and to get medical services) 
and what the school offers (in-person professors, physical classrooms, computer laboratories and 
library, coffee shops, gymnasium and sport fields, medical service and gardens).  

In the first column of Table 1 the students’ needs are listed (the whats) and in the first row the physical 
school’s services (the hows). The students’ needs are prioritized with numbers from 1 to 5 (second 
column), with 5 being the most important need (to learn) and to obtain medical service with 1 for 
considering that is the least important.  

Table 1. Quality Deployment Function to match students’ needs with in-person schools’ services. 

Students’ 
needs/ School 

services 
Priority In-person 

professors 
Physical 

classrooms 
Computer 
labs and 
library 

Coffee 
shops 

Gym and 
sport 
fields 

Medical 
service Gardens 

To learn 5 5 5 4 2 1 2 1 
To approve 
courses 4 5 4 4 2 1 2 1 

To use 
computers and 
books 

3 2 2 5 1 0 0 0 

To socialize 2 2 3 2 2 3 0 2 
To eat 2 0 0 0 5 0 0 2 
To get medical 
service 1 0 0 0 0 3 0 0 

Importance 55 53 45 35 19 18 17 
Relative importance 10 9 8 7 6 5 4 

There is a grade from 0 to 5 to each of the services related to each of the students’ needs; for example, 
the in-person professors impact highly on the learning of the students, therefore their grades is 5 in that 
need (to learn), but they do not impact in the need to eat and their grade for that need is zero. Then, the 
grades of each column is multiplied by the priority and the results are added and written in the row of 
Importance. As a final step the Relative importance is set by assigning a 10 to the column with the 
highest number in Importance. The conclusion is that in-person professors and physical classrooms are 
the most important services provided to the students’ needs. 

For the professors a physical school offers a more collegial interaction besides computers with high 
quality internet service, laboratories, printing services, cafeteria, library, bookstores, gymnasium, 
medical service and many gardens. Inside a classroom the professor is safe to teach. 

3.2 What an online school provides 
During the online education, the school provides professors teaching online, and there are virtual 
resources for the students. In online education there is no human contact at all. In this case the students 
do not look for gymnasiums, cafeteria, gardens or physical friends to chat. 

In the online school the safety of teaching and learning in a classroom is lost, because home is not 
always a safe haven for all students and teachers. In Mexico, there was a case of physical and verbal 
violence against a female teacher by her couple because she was using her couple’s computer to teach; 
and there are many other similar cases. The Quality Deployment Function is used to match the students’ 
needs with the online school’s services. The results are shown in Table 2, and it has been found that 
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the most important services to students are online professors and the technologies that the school 
provides (in the cases in which tablets and internet service are provided to students). 

Table 2. Quality Deployment Function to match students’ needs with online school’s services. 

Students’ needs/ 
School services Priority Online 

professors 
Affordable 

technologies 
Appropriate 

course material Virtual library 

To learn 5 5 5 5 2 

To approve courses 4 5 5 4 2 

To use books 2 2 2 3 5 

To socialize 1 2 1 0 0 

Importance 51 50 39 28 

Relative importance 10 9 8 7 

4 PROBLEMS OF ONLINE EDUCATION TO PROFESSORS AND STUDENTS 
A Decision Tree [4] is used to analyze the problems of online education caused to professors and 
students. Problems are also caused to functionaries and administrative workers but in this example only 
professors and students are considered to make the analysis short. For professors one of the problems 
is that they work extra hours and that leads to more stress and less family time which in turn leads to 
health deterioration and family problems. The results of the analysis is shown in Fig. 2. 

 
Figure 2. A Decision Tree used to analyze the problems of the COVID-19 pandemic  

caused to professors and students. 

The analysis show that some teachers and students may end up with health and family problems, like 
divorces, harassment and violence and in some cases even poverty.  

5 FINDING THE EFFECT OF THE COVID-19 PANDEMIC 
In solving a problem, students must be imaginative in how a tool can be used. There is a very popular 
tool in quality control which is called the Five Whys Analysis, which consists in writing a problem like a 
question (Why?), and then finding the answer and after that, posing the answer as a question (Why?) 
until the root cause of the problem is found. The students must learn that the tools can have variants. In 
the next example the question What could happen?, is used instead of the question Why? to find out 
the possible effects of the COVID-19 pandemic. Therefore, the first statement is the occurrence of the 
pandemic, see Fig.3, and then it is asked What could happen? The answer is, Stops physical mobility. 
Then the question is asked again What could happen? The answer is, No in-person schools, etcetera. 
The final finding is that the COVID-19 pandemic leads to more social and economic inequality, as it is 
shown in Fig. 3. 
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COVID-19 pandemic     
  ↓ 

Stops physical mobility   
  ↓ 

No in-person schools    
   ↓ 

Not everybody get good education              
   ↓ 

Some graduates will not qualify for good jobs     
   ↓ 

More social and economic inequality 

Figure 3. Finding effects of the COVID-19 pandemic. 

6 FAILURES AND EFFECTS DUE TO ONLINE EDUCATION 
The Potential Failure Mode and Effects Analysis (FMEA) [5] was developed by the Chrysler, Ford and 
General Motors Corporations and it is used in the automotive industry. In this technique potential failures 
of a product, part of a product or a process are identified, then the probable effects of the failures are 
determined. Afterwards, actions are proposed to avoid the failures as well as responsible people to carry 
them out. In this method, dates are set to carry out the actions. In designing a FMEA special worksheets 
are filled out with the steps to follow, responsible people and dates. 

One analysis inspired by the FMEA designed by the authors is used to analyze the failures and effects 
of online education. The steps to follow are written as questions and answers (without using a special 
worksheet). Some of the effects that the failures of online education can cause are taken from the 
analysis carried out above. 

6.1 Analysis of failures and effects of online education 
Which are the functions, purposes and requirements? Online education. 

What could be wrong? Poor people might not have the economic resources to buy computers or pay for 
internet service. People who can afford the needed technologies and services might not have available 
space at home. Students might not learn and teachers could not be enthusiastic and dedicated to online 
teaching. Health and family problems may emerged. If students do not learn social and economic 
inequality will grow. School authorities’ policies may not work to form competent professionals. 

How severe is it? In Mexico many students did not conclude the 2019-2020 school cycle due to  
COVID-19 related causes. A survey carried out by the Mexican Geography and Statistics National 
Institute of Geography (INEGI, by its Mexican acronym) shows that 28.8% of the people deserted school 
because they lost contact with their teachers, or could not do their homework; 22.4% because one 
relative lost his/her job; 20.2% because their school closed definitely, and 17.7% because they lack a 
computer, an electronic device or internet connection. 5.4 million People in the age range 3 to 29 years 
old of a total of 54.3 million did not register for the 2020-2021 school cycle due to COVID-19 and the 
lack of resources [6]. Table 3 shows the percentage of those people who did not register due to the 
different COVID-19 related causes. There are also other effects of the COVID-19 pandemic [7]. 
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Table 3. Percentage of the population in the range of ages 3 to 29 who did not register 
 in the school cycle 2020-2021 due to the effects of COVID-19. 

Causes for not registering in the school cycle 2020-2021 Percentage 

The student considers that online education is little functional to learn 26.6 

Father, mother or tutor lost the job 25.3 

The student has no computer, other electronic device o lacks internet 21.9 

The school closed definitely 19.3 

Father, mother or tutor cannot take care of the student 4.4 

A family member got sick o died by COVID-19 2.6 

The student got COVID-19 2.3 

Which are the causes? The COVID-19 pandemic. 

How often does the failure occur? It is the first time for COVID-19 pandemic, but another pandemic 
could outbreak in the future. 

How could it be prevented or detected? Developing the science and technology to fight viruses with 
vaccines and other means. To develop appropriate epidemic alerts and early virus containment methods 
in future outbreaks. To make massive online education effective, public schools/governments must 
provide computers, internet access to students and teachers as well as bonuses for other expenses for 
learning-teaching from home. Providing a Universal Basic Income for students and temporary professors 
during pandemic episodes which lead to isolation. 

How good is this method of detection? The method to detect the outbreak of the COVID-19 virus were 
not effective because it was spread in many countries. Effective methods should develop in the future. 
Governments, schools, teachers and students were not prepared for massive online courses. 

What can be done?  A world alert system against virus outbreaks needs to be created. We need to 
develop affordable and powerful computing technologies and cell phones; create extensive and 
affordable internet services; train professors for online education, and advance legislation for virtual 
work, home-office and home-school. Courses for online and hybrid education also need to be 
developed. We need to be able to anticipate how the communication can take place between teachers 
and students in future outbreaks or huge international disasters. 

What indicators will be appropriate?  For viruses, the amount of research and development to 
understand, contain and fight them and their products (vaccines and other technologies). The number 
of available vaccines and the world’s capacity to produce them. On the online education side, the 
affordability, accessibility, speed, and mobility of computer technologies and affordability, accessibility 
and coverage of high quality internet service in the countries. 

Who will be the responsible people? The United Nations, the world Health Organization, Governments 
of the countries, Health and Education Departments of the countries, school’s authorities, research 
institutions, professors and students.   

It has been found that online education is very attached to the COVID-19 pandemic, at least in the 
present crisis. As it is known, the pandemic is still very difficult to be contained because although several 
vaccines have been developed, the production of them has not been fast enough to vaccine a large 
percentage of the world. What has been disappointing is that rich countries want to vaccine all their 
people first and the poorest countries must wait. Therefore, the COVID-19 pandemic will not be 
controlled in the year of 2021 in all the world and therefore online education will continue still in the 
poorest countries, in which most of their populations has no appropriate computers or internet access. 

In analyzing the problems, the students must propose solutions which are feasible to be implemented; 
they are asked to estimate the cost of them. Students must learn that sometimes there are possible 
solutions to formidable problems but that cannot be implemented for several reasons; for example, in 
the United States there are plenty of vaccines but some people do not want to be vaccinated for many 
reasons.   

The students also learn that in order to analyze a problem there is the need to form groups of analysis 
and that each integrant of the groups should be happy to cooperate to reach the groups’ objectives. And 
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that, sometimes, in order to understand a problem it is necessary to consult different experts because 
many of the formidable problems are interdisciplinary or even multidisciplinary.  

In analyzing problems the students are asked to use other techniques or knowledge learned in other 
courses.  

7 SOME REMARKS 
It is necessary that students learn the use of quality control tools to solve problems in factories, the 
industry of services and in other economic sectors. Students are enduring many problems caused by 
the COVID-19 pandemic or are observing the ones the society is suffering and they can practice what 
is learned in class to analyze, explain or propose solutions to them. The examples shown in this paper 
have been discussed in the Quality control and reliability course taught online by one of the authors. 

One other problem proposed to the students to be analyzed for their final project during the current 
trimester is the disaster in the Mexican subway (Metro) of Mexico City on May 3, 2021. If the Mexican 
politicians used tools like the ones used in this paper, tragic disasters with many fatalities could be 
avoided and the population would be more secure. Likewise, many disasters like the ones in Chernobyl 
and Fukushima could have been foreseen and avoided using quality control tools like check lists, Poka 
Yokes, Decision Trees and others. 

There are other advanced tools being currently used in the world like big data to analyze huge amounts 
of information. Probably in the next few months some very important results will come out from the 
analysis using that powerful tool which will show us details of what was happening in education all 
around the world during the COVID-19 pandemic. Those results will certainly help to advance online 
education. 

The students showed great interest in using the tools that they were learning to analyze problems they 
were enduring and trying to find solutions for them. Part of the course involved problem solving which 
helped to keep students interested despite the pandemic. The students like the discussion in class of 
several of the projects of their classmates, that keep them focused. 

8 CONCLUSIONS 
Free fees and tuition for education should be mandated for all educational levels during pandemics 
worldwide, the countries’ governments should pay for them for private and public institutions. 
Governments should not enforce austerity during pandemics because they lead to precariousness in 
education. Medical insurance for students and teachers should be provided during pandemics. A 
Universal Basic Income for students and temporary professors should be mandated during crises like 
the one caused by the COVID-19 pandemic. 
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Abstract 
There are many positive reports related to using VR content. It has been successfully shown that VR 
contents effectively improved the physical function. Also, in sports coaching, there are reports that by 
having participants experience the physical activity they want to learn using VR, they were able to extend 
their kinesthesia sensation and improve their skills. Thus, it has been shown that VR can enhance 
kinesthesia sensation and improve motor skills. 

On the other hand, it was found that learning in the cognitive aspect could be improved by simulating 
VR and thinking in the scene. Several studies have shown that the use of VR has enabled high-quality 
skill learning and cognitive learning. In this study, the purpose was to clarify the impact of VR contents 
on learners' problem settings that triggered these learning activities. 

In this study, based on previous research, the content was created so that students can experience 
kinesthesia sensations from the player's perspective in the jumping-box exercise horse exercise. Using 
that VR content, jumping-box exercise units for 5th and 6th graders in an elementary school were 
conducted. The data was collected from three elementary schools in three different cities, and the 
lessons were conducted in six-hour units in October 2020, November 2020, and January 2021, 
respectively. 

The data used for the analysis was the free feedback recorded by the students every lesson. The hourly 
data were analyzed according to the problem-solving process. The overall reflections were analyzed by 
text-mining to identify the points of interest related to the problem-setting and interpret the problem-
setting process from the text.  

As a result, it became clear that the students focused on their kinesthesia sensations and set up 
problems to explore them. That is, the problem-solving process using VR content was clarified. This 
finding brought the possibility that VR content can provide an alternative learning model, such as 
generating tasks from the player's senses as the subject. This learning model can be said to provide 
excellent learning from the perspective of developing 21st-century skills. In the future, we would like to 
disseminate this learning style and develop a method to evaluate the feeling of movement that cannot 
be visualized.  

Keywords: Physical Education, VR Contents, Elementary School, Problem-solving. 

1 INTRODUCTION  
There are reports that VR contents were effective for functional recovery in rehabilitation (Kawaida et 
al., 2009［1］; Shibanoki et al., 2012［2］ Koyanagi et al., 2017［3］; Nakamura et al., 2019［4］; 
Okahashi et al., 2019［5］). In addition, in sports instruction situations, there are reports (Takahashi et 
al., 2012［6］; Takeuchi et al., 2018［7］; Hayashi et al., 2018［8］; Nakajima et al., 2018［9］) that 
by having students experience the movement they want to master using VR content, they were able to 
extend their kinesthesia and improve their skills. In addition, Matsumoto et al. (2019) ［10］ found that 
juggling can be practiced effectively by using VR devices to simulate and repeatedly manipulate juggling. 
Thus, it has been shown that VR can enhance kinesthesia sensation and improve motor skills. 

In addition, Honma et al. (2018) ［11］  revealed that basketball instructors could enhance their 
understanding of game situations by simulating game observation and thinking. Furthermore, Ishida et 
al. (2018)［12］reported that cognition could be enhanced in baseball by simulating the coach's 
instructions and making decisions with a VR device. They found that the students could improve their 
cognitive learning by simulating the experience and thinking in the scene using VR. 
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In these practices, by using VR contents, learners deepen their skills and thinking by experiencing 
themselves as a person in motion rather than objectively understanding how to move. In other words, it 
can be assumed that the learners enhanced their learning outcomes by setting and solving problems by 
experiencing pseudo-movement from a first-person perspective. In this way, learning that leads to tasks 
from inside the body as a subject in motion can be said to be a world in which movement and perception 
are simultaneously conducted as inseparable. It is precisely the learning that Japanese physical 
education aims to achieve, where the body and mind are considered as one. 

In general, in physical education, the movement of a model as an object that exists as the body of 
another person is often set as the content to be learned in advance. The traditional goal of physical 
education was to help students learn how to master it. The competence required of instructors was to 
carry this out efficiently and without error.  On the other hand, examining Merleau-Ponty's theory of the 
body, Okui (2011) ［13］stated, "By taking on the incompleteness of the body, it may be said that it is 
one of the possibilities of the body to feel 'surprise' at the richness of experience that is constantly being 
sensed by the body. In this way, problem-solving learning, which means letting students experience 
"surprise" in the world of experience as a subject, is problem-solving learning that essentially considers 
the mind and body as one. Sartre (2018)［14］distinguished three modes of existence: immediate self, 
counter-self, and counter-other.  Of these, the immediate self is that which is one with oneself. In other 
words, it is the living body itself. 

On the other hand, the opposite self is “me”, the conscious subject who thinks and sees “myself” as an 
object. This awareness allows “me” to discover “my” own problems and see them as possibilities. 
Nevertheless, that discovery, therefore, we try to find the problem in how our body appears to others as 
an otherness. Thus, traditional problem-solving learning has focused on the existence of others. 
However, human beings are human beings because they have the creative potential to deny their 
existing nature and transform it into a different nature, which Sartre (2018)［14］explained by the 
existence of the self. Therefore, by using VR contents, we attempted to realize a learning experience 
that changes the perspective from the first-person world to the kinetic world, creates self-consciousness 
in that world, gives meaning to problems in that self-consciousness, and brings about possibilities in 
solving those problems. This study aims to clarify how the students discovered and solved problems in 
the physical education class using VR contents in this way. 

2 METHODOLOGY 
In this study, based on previous research, the content was created so that students can experience 
kinesthesia sensations from the player's perspective in the jumping-box exercise. Using that VR content, 
Jumping-box exercise units for 5th and 6th graders in elementary schools were conducted. The data 
were collected from three elementary schools in three different cities (Tokyo, Hiroshima, Aichi), and the 
lessons were conducted in six-hour units in October 2020, November 2020, and January 2021, 
respectively. 

All three instructors have accomplished teachers with more than 15 years of teaching experience who 
were familiar with physical education practices. In this study, the subjects were upper graders in 
Elementary school. One reason was that the recommended age for VR devices mainly was at least 7 
years old. Another reason was that it was assumed that students would be able to make abstract thinking 
decisions on the process of problem-solving for 10 years old. A total of 92 students were included in the 
analysis. We collected data from 28 fifth graders in Hiroshima, 32 sixth graders in Tokyo, and 32 fifth 
graders in Aichi. 

The data used for the analysis was the free feedback recorded by students for each lesson. Of this data, 
the hourly data were analyzed according to the problem-solving process proposed by Haneda (2020) 
［15］to reveal the problem-solving process of students. Of the data, the comments on the overall 
reflection after the unit were analyzed by the text-mining tool (https://textmining.userlocal.jp/) made by 
User Local, and the relationship between the comments and problem-solving was examined to clarify 
the purpose of this study.  
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3 RESULTS 

3.1 Analysis of Changes in Hourly Impressions 
The learners' hourly impressions were analyzed by focusing on "what" and "how" students were 
reflecting. As a result, there were common changes in the three schools. First, at the beginning of the 
unit, the students described their impressions of the VR contents by comparing them with the tasks 
presented in their regular unit of jumping box exercise. For example, "It was not as scary as actually 
trying it out and seeing it for me," or "I want to be able to do the same movements that I observed in VR" 
were descriptions of their impressions based on their previous learning. However, after that, the activity 
focused on the sounds they felt in the VR content. Specifically, there were many descriptions in which 
they were aware of the "bang" of take-off or the "pita" of a landing. Furthermore, later, many students 
described the sound as an "inaudible exercise feeling," and they began to pay attention to the unique 
sensations of the jumping box exercise that they were exposed to through the VR contents, such as 
feeling the wind while jumping, exploring the feeling of floating up, and savoring the feeling of the fluff 
before landing. The word "ingenuity" was used more often after the students had captured these 
sensations, indicating that they were devising ways to do the activities to explore these sensations. The 
word "together with friends" also increases. From these comments, it was clear that after the students 
realized the fun of the sense of movement they experienced as players in the VR contents, they began 
to explore the feeling of movement they wanted to explore and collaborate with their friends to solve the 
problem. 

 
Figure.1 Process of the Problem Solving with VR content 

3.2 Analysis of reflections on the whole unit 
As a result of the text mining analysis of the students' reflections on the whole unit, the word that 
appeared most frequently was VR. It can be understood that the use of VR left a strong impression 
through the learning of the jumping box exercise. In addition, words related to the action of the jumping 
box exercise, such as "jump," "land," "sink," and "attach," also appeared frequently. Looking at the co-
occurrence keywords, these movements were connected to the onomatopoeia of "pita" and "bang," and 
it can be inferred that the world felt that using VR brought out the movements. It was cleared that the 
exploration of movement in the real world was deeply connected to the world they felt in the VR and the 
world they were feeling in the VR. Thus, from the students' descriptions, it was found that the VR merged 
the real world and the virtual world to manifest the feeling of movement that the learners wanted to 
explore and that they have been working to explore it. 

 
Figure.2 Word-Cloud 

(1)	Comparison	with	
previous	lessons

(2)	Focusing	
on	sound

(3)	Focusing	
on	inaudible	
sounds

(4)	Exploration	
of	motor	

sensations	to	
be	experienced

(5)	
Collaboration	
with	peers
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Figure 3 Co-occurrence Keywords 

4 CONCLUSIONS 
As described above, in the unit using VR, learners experienced the "feeling of movement" in the virtual 
space and found the movement's interest unique to the jumping-box exercise in it. This kind of learning 
process is very different from conventional problem-solving learning, in which problems are discovered 
based on the performance of a sample movement. In addition, in the inquiry scene, each student 
explored based on the feeling of movement, which cannot be visualized, rather than the way of 
movement, which can be visualized. In this kind of learning, experience is more important than 
performance. Thus, it is highly likely that all children, regardless of their high or low skills, will be exposed 
to the learning they want to attain. In this sense, the new problem-solving learning elicited by VR content 
has brought about an equitable learning experience. 

It was cleared that VR content provided an alternative learning model, such as generating tasks from 
the player's senses as the subject, instead of the traditional learning in which tasks were generated from 
the model as the object. This learning model can be said to provide excellent learning from the 
perspective of developing 21st-century skills. In the future, we would like to disseminate this learning 
style and develop a method to evaluate the feeling of movement that cannot be visualized.  
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USING BETTER MEASURES OF ONLINE ENGAGEMENT TO MODEL 
STUDENT PERFORMANCE. EVIDENCE FOR A LARGE FIRST YEAR 

STATISTICS CLASS. 

Geraldine Roberts, Ann Maharaj 
Monash University (AUSTRALIA) 

Abstract 
The speed of the development of online learning platforms has been excitingly fast. As with any new, 
burgeoning market, the earlier you enter, the greater the chance of success. However, in the rush to 
deliver these products to market, the investment in accompanying performance analytics has been 
cursory. Commonly, instructors have been left with bundled ‘performance analytics’ options that are 
often little more than a record of a student visiting a resource or downloading a file. 

It is not surprising then that the literature in this area includes findings such as no significant relation 
between academic performance and lecture attendance or textbook usage. But what has not yet been 
clearly addressed, is the importance of using the right metric to measure the engagement of the student 
in the online activity. If the metric does not adequately reflect students’ purposeful learning effort, then 
modelling its relationship with students’ academic performance is likely not to be meaningful. Records 
of students downloading files or opening videos are at best, a poor proxy for engagement, and at worst, 
a misleading indicator of performance. 

To investigate this proposition, we use digital technology that comprises two components - an advanced 
Student Response System (SRS) used during interactive lectures, and an interactive Statistics Platform 
which employs adaptive learning technology and provides unlimited question practice, coupled with 
interactive learning support and e-Textbook access. This technology provides dedicated measures of 
students’ purposeful, cognitive efforts as applied to specific, online statistical learning tasks, as superior 
indicators of their engagement. Specifically, we use two such indicators to investigate if this more 
sophisticated measure of online engagement has a positive impact on the overall performance of 
students enrolled in a large, first-year statistics unit at an Australian university. By contributing research 
in this area, we address Bertheussen’s concern that ‘the current research is rather limited when 
considering the impact of such a (digital) technology on students’ academic performance’ (Bertheussen 
and Myrland [1]). 

Consistently, across all models fitted to the combined samples from four semesters (2017-2018; 
n=1,597), we are able to show that active engagement in online, statistical learning tasks, as captured 
by these improved, task-driven measures, does have a significant, positive impact on the overall 
performance of students. The findings from these models become uniquely powerful when interpreted 
in context. What students need to do to optimise the likelihood of high performance when using digital 
technology in an online learning space, becomes transactionally explicit. Consequently, these findings 
can be successfully used to both direct the explicit guidance provided by the teacher, and objectively 
provide timely feedback to students which exemplifies the value of online engagement. 

Keywords: Online Engagement, Student Performance, Digital Technology, Logistic Regression. 

1 INTRODUCTION 
Pre-existing metrics and approaches to measuring student engagement have more recently become 
less useful since they were developed for the in-class teaching model. In the blended (hybrid) learning 
approach then, the challenge is to use measures of student engagement that are customised for this 
mode of teaching and so provide a true indication of the cognitive effort applied to learning that student 
engagement is assumed to comprise. However, in the rush to deliver online learning platforms, in a high 
demand market, the investment in accompanying performance analytics has been cursory. Commonly, 
instructors have been left with bundled ‘performance analytics’ options that are often little more than a 
record of a student visiting a resource or downloading a file. 

It is not surprising then that the literature in this area includes findings such as no significant relationship 
between academic performance and lecture attendance (Andrietti [2], Douglas and Schlock [3], Krohn 
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and O’Connor [4]), or between academic performance and textbook usage (Bertheussen and Myrland 
[1], McDougall [5]).  

In the literature, engagement is often described as being multifaceted, comprising three components, 
behavioural, emotional and cognitive, as discussed in detail by Fredricks et al [6]. Of particular focus in 
our research, is the measurement of the cognitive component of engagement which relates to the 
investment of effort by students to understand complex concepts and master difficult skills [6]. 

There has been much research into how student engagement should be measured and whether or not 
it is significantly related to student performance. Robinson and Hullinger [7] used only self-reported data 
whilst Henrie et al [8] collected both self-report and observational data (student activity in a Learning 
Management System (LMS)). Beer et al [9] focus solely on the number of clicks recorded in an LMS, 
but employ relational databases to link this activity with student grade and demographic information. 
Dawson and McWilliam [10] showed that analysis of captured LMS data is directly relevant to student 
engagement, evaluating learning activities and can usefully answer other important questions, whilst 
Holmes [11] concludes that engagement in a virtual learning environment (VLE) is increased by the 
introduction of continuous e-assessments. 

In many of these and other related studies however, the measures used to capture the student 
engagement in the virtual environment can be usefully classified into two main types:  

1 LMS activity logs (counts, duration, activity type, etc.)  
2 Self-reported behavioral descriptors of engagement. 

But what has not yet been clearly addressed in the literature, is the importance of using the right metric 
to measure the engagement of the student in online activity. Records of students downloading files, 
opening videos or simply ‘logging in’, are at best, a poor proxy for engagement, and at worst, a 
misleading indicator of performance. If the metric does not adequately reflect students’ purposeful 
learning effort, then modelling its relationship with students’ academic performance is likely not to be 
meaningful. The research question of this study is, ‘With the improved measures of online engagement 
that digital technology provides, can we successfully predict student academic performance?” Rather 
than working on the assumption that self-reporting or time spent in an LMS accurately reflects student 
engagement, we use students’ purposeful, cognitive efforts as applied to specific, online, statistical 
learning tasks as a superior indicator of their engagement, and apply various statistical models to predict 
student academic performance. 

2 METHODOLOGY 

2.1 Data collection 
This study is based on measures collected over four semesters (2017-2018) of teaching Business 
Statistics which is a compulsory first year unit in the Bachelor of Business degree at Monash University 
in Australia. In transforming to a blended (hybrid) learning mode, a commercially developed online 
statistics learning platform was adopted and enabled the collection of the following direct measures of 
students’ active, online engagement. 

1 Time Spent 
Time students spent working within online, statistical analysis platform, that not only has built-in 
adaptive learning functionality, but also interactive Question Help support. 

2 Lecture Attendance 
A digital record of attendance was captured by participation in interactive, problem-solving 
lectures wherein unique polling technology facilitates both group work and response submission 
in a large lecture theatre setting. In addition to these engagement explanatory measures, the 
overall final mark of each student was collected and used as the performance outcome measure 
for modelling. 

2.2 The data 
Data is available for large cohorts of students (600-900) enrolled in a first level, undergraduate business 
statistics unit over four semesters from Semester 1, 2017 to Semester 2, 2018. Based on the overall 
final grades of High Distinction (80 and above), Distinction (70 to 79), Credit (60 to 69), Pass (50 to 59) 
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and Fail (below 50), proportionally stratified samples were drawn from the population of students 
enrolled in each semester. The resulting sample size of n = 1,597 students satisfied both the reliability 
and precision requirements of the statistically derived sample size calculation. 

The first independent variable Lecture Attendance was measured via participation in interactive, online, 
problem-solving during lectures. With each semester comprising 12 weeks, the range of the first 
independent variable Lecture Attendance, is 0 - 12 (number of lectures per semester), with a relatively 
large proportion of non-attending students causing this data to be quite skewed. Consequently, we begin 
our investigation with this measure in its original numeric form, and we will also re-code to ordinal-scaled 
data to help alleviate the adverse impact of skewness. 
The second independent variable Time Spent ranged from 0 – 13,700 minutes and included study time 
spent working in the statistical analysis platform, both throughout the semester and the SWOT VAC 
period. The distribution of this variable was also asymmetrical with many zero’s, as well as low numbers 
of very high scoring students. Consistent with our approach for Lecture Attendance, we begin our 
modelling using the numeric form of Time Spent, and also re-code to an ordinal-scaled variable if this 
skewness proves to be problematic.  

The dependent variable Final Overall Mark was used to measure the student performance outcome 
and comprised both an in-semester and final exam component. The in-semester component was 
weighted either 40% or 50% depending on the semester, and comprised the following five different 
assessment tasks: 
1 Ten weekly online quizzes used to indicate students’ engagement with pre-class video delivery of 

content. 
2 Weekly attendance at tutorials (10/12 required for full marks). 
3 Ten weekly online homework tasks each comprising a subset of questions taken from the interactive, 

online statistics learning platform MyLab Math. 
4 Two assignments requiring the use of EXCEL. 
5 A mid semester eTest comprising a subset of questions taken from the interactive, online statistics 

learning platform covering the content examined in the first four weeks of semester. 

The final exam component was weighted either 60% or 50% depending on the semester and comprised 
a two-hour exam consisting of approximately one-third multiple choice questions (again, a subset of 
questions taken from the interactive, online statistics learning platform) and two-thirds short answer 
questions. 

Together, the score achieved for in-semester assessments and the score achieved in the final exam, 
formed the final overall mark for each student, with the range extending from 0 – 100%. As the outcome 
measure, this final overall mark (or grade) serves as the dependent variable in our modelling. 

2.3 The modelling 
With a focus on parsimony, we began modelling with Ordinary Least Squares Regression (OLS) and 
progressed from there to Quantile Regression and Ordinal Logistic Regression. SPSS software was 
used to generate output for the OLS and Ordinal Logistic Models while R software was used to generate 
output for the Quantile Regression Model.  

We began by fitting these models using the original numeric-scaled variables but found that the extreme 
skewness in the independent variables resulted in models with poor fit, assumption violations or both, 
and in the case of the Ordinal Logistic Model, uninterpretable results. In an attempt to ameliorate the 
impact of this skewness, our next step was to recode these independent variables for use in subsequent 
modelling. Conveniently, the Lecture Attendance variable split evenly into five categories, allowing the 
large proportion of non-attending students to be captured by setting the reference category to zero. 
These are shown in Table 1. The Time Spent variable also split neatly into five categories using quartiles, 
with additional anchors at both extremes. These are shown in Table 2. For both explanatory variables, 
the zero category was set as the reference.  
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2.3.1 Ordinary least squares regression (OLS) model 
Details about OLS modelling can be found in a variety of statistics textbooks, e.g., Evans and Olson [12]. 

The OLS was fitted to our newly recoded explanatory variables, against the numeric outcome variable, 
Final Overall Mark (after the removal of 6 outliers based on absolute standardised residuals greater than 
3, leaving n = 1,590). Despite using these newly coded ordinal-scaled variables, the results convey a 
similar story to that found when using the original, numeric scaled versions. That is, overall, the model 
is valid with F=53.282, p-value = 0.000, with both the Very High and High categories of Lecture 
Attendance found to have a statistically significant, positive impact on Final Overall Mark, whilst all 
categories of Time Spent are statistically significant and positive (see Table 3). However, diagnostic 
checks revealed clear assumption violations and very poor fit. As a result, we move directly to 
considering non-parametric modelling methods, whilst continuing to use the ordinal-scaled independent 
variables. 

Table 3. Estimated Coefficients the Full Ordinary Least Squares Model 

 

2.3.2 Quantile regression model 
Refer to Koenker and Hallock [13] for more details about quantile regression modelling. 

Using the ordinal-scaled independent variables when fitting the quantile regression model produces 
similar results to those of OLS model with respect to significant coefficient outcomes. The coefficients 
for this model which are displayed in Table 4 reveal that both the Very High and High categories of 
Lecture Attendance have a statistically significant, positive impact on Final Overall Mark, whilst all 
categories of Time Spent are statistically significant and positive. 
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Table 4. Estimated Coefficients of Quantile Regression Model 

 

Goodness of fit values for quantile regression will always be smaller than R2 values in OLS regression 
(Koenker and Machado, 1999 [14]). To assess the lack of fit of the models, a test which assesses 
whether or not there is a lack of fit has been developed by He and Zhu [15]. 

For this model, the goodness of fit test reveals insufficient evidence of lack of fit, with a high t value and 
a low p-value (t=0.031, p-value=0.610). The model also performs well in validation and it is more robust 
compared to the OLS model. Consequently, it is likely to be a useful model with which to predict the 
Final Overall Mark.  

2.3.3 Ordinal logistic regression model: Five final grade categories 
Refer to McCullagh [16] and Agresti [17] for more details about ordinal logistic regression models. 

Our next step of investigation is to explore the potential of ordinal logistic regression in this context. In 
order to fit the ordinal regression model to predict categories of student overall performance rather than 
overall marks, we first recode the dependent variable into an ordinal-scaled variable reflecting the five, 
final grade categories (Table 5). 

Table 5. Recoding of Dependent Variable into Final Grade Categories. 

 

The results from fitting this model allow us to discuss the likelihood of students achieving one of five 
outcome grades. Similar results were produced in terms of significant coefficient outcomes, to those 
from the quantile regression model. That is, the same two categories of Lecture Attendance are 
significant, and again, all categories of Time Spent are significant (see Table 6). 
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Table 6. Estimated Coefficients (B and Exp B) of the Ordinal Logistic Regression Model 

 

In addition, this ordinal logistic regression model met the required assumptions, satisfied the goodness 
of fit tests and performed well in validation. However, both the explanatory power and correct 
classification rates are consistently low (less than 0.20 and 32% respectively). 

2.3.4 Reduced ordinal logistic regression model: Three final grade categories 
In an attempt to determine if the correct classification rate of this model can be improved, the five 
categories of the outcome variable are collapsed into three categories – N (Fail), P or C (Pass or Credit) 
and D or HD (Distinction or High Distinction) as shown in Table 7. The ordinal logistic regression model, 
for the ordinal-scaled independent variables, is then re-fitted. We refer to this amended model as the 
Reduced Ordinal Logistic Regression model and discuss it here in detail since it turns out to be the 
optimal model for predicting student academic performance. 

Table 7. Recoding of Dependent Variable into Three Final Grade Categories. 

 

In all previous models, the assumption of no multicollinearity was one of the few assumptions that was 
met, with all correlations amongst the independent variables being acceptably low (maximum r (xi, xj) = 
- 0.333), and so it remains satisfied here. The proportional odds assumption is also satisfied with a p-
value greater than 0.05 (p = 0.484) reported in the Test of Parallel Lines (see Table 8). 

Table 8. Test of Parallel Lines for the Reduced Ordinal Logistic Regression Model 

 

This Reduced Ordinal Logistic Regression model allows us to discuss the likelihood of students 
achieving one of three outcome grades and again, based on the Wald statistic, it produced similar results 
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in terms of significant coefficient outcomes, as displayed here in Table 9. That is, the same two 
categories of Lecture Attendance are significant, and again, all categories of Time Spent are significant. 

Table 9. Estimated Coefficients (B and Exp B) of the Reduced Ordinal Logistic Regression Model 

 

From the assessment of the goodness of fit of this reduced model, we are again able to conclude that 
this model is outperforming the null and does adequately fit the data. Whilst the pseudo R-square values 
are still low, the correct classification rate has improved markedly to approximately 51%. 

To investigate how this reduced model performs in validation, two subsets (approximately 50% of cases 
in each) were drawn from the full data set and the modelling was replicated in each subset. The 
outcomes from each subset were compared with each other, as well as to the full data set. 

The results from the first and second validation subsets, including the goodness of fit assessment and 
correct classification rate, confirm similar results in terms of significant coefficient outcomes, to all 
previous models. That is, the same two categories of Lecture Attendance are significant, and again, all 
categories of Time Spent are significant. We are also able to conclude that both validation models 
adequately fit the data and consistently achieve the improved correct classification rate of around 50% 
(50% and 52% respectively). 

Overall then, we observed similar patterns for outcomes for the two subsets that were more or less 
compatible with that of the full data set concerning the coefficient estimates, model fitting statistics, 
assumption concerning proportional odds (Test of Parallel Lines) and correct classification rate. It would 
appear then, that the Reduced Ordinal Logistic Regression model, is well validated with a much-
improved correct classification rate for all data sets.  

3 RESULTS 
After exploring three different models, incorporating various iterations, we end up with two validated, 
useful models that warrant interpretation. The first is the Quantile Regression model (section 2.3.2) 
using the ordinal-scaled independent variables to predict Final Overall Mark. The second is our final 
modelling iteration, the Reduced Ordinal Logistic Regression model, where the outcome variable was 
recoded into three final grade categories (refer section 2.3.4). 

3.1 Interpretations of the most impactful, significant model coefficients 

3.1.1 Quantile regression coefficients 
From Table 4, we interpret here the most impactful of the significant coefficients for Lecture Attendance 
and Time Spent respectively. 

Keeping total time spent in online study constant, compared to a student who attends no lectures 
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• a student who has a very high attendance at lectures (10-12), achieves on average, an overall 
final mark of approximately 10 percentage points more.  

Keeping lecture attendance constant, compared to a student who spends no time in online study,  

• a student who spends a very high amount of time (664.5 or more minutes), achieves on average, 
an overall final mark of approximately 17 percentage points more.  

3.1.2 Reduced ordinal logistic regression coefficients 
Since the results for the model with the three-category outcome variable employing the ordinal-scaled 
independent variables, are consistent and valid, we interpret here the most impactful of the significant 
coefficients for Lecture Attendance and Time Spent respectively (Table 9).  

Holding total time spent in online study constant, compared to a student who attends no lectures,  

• a student who has a very high attendance at lectures (10-12), is on average 
o about four times more likely to achieve an HD/D versus a C/P or N combined. 
o about four times more likely to achieve an HD/D or a C/P versus an N.  

Holding lecture attendance constant, compared to a student who spends no time in online study, 

• a student who spends a very high amount of time (664.5 or more minutes), is on average, 
o about six and a half times more likely to achieve an HD/D versus a C/P or N combined. 
o about six and a half times more likely to achieve an HD/D or a C/P versus an N. 

4 CONCLUSIONS 
Consistently, across all three different models fitted to the combined samples from the four semesters, 
we are able to show that online engagement, as captured specifically by the task driven, customised, 
measures of 

• time spent working in an online, statistical analysis platform, and 

• participation in interactive, problem-solving lectures,  

does have significant, positive impacts on the overall performance of students. 

In particular, the quantile regression model with ordinal-scaled independent variables can be considered 
to be a more useful model than the corresponding ordinary least squares model since it is not required 
to meet any assumptions, is not affected by outliers and does not suffer from lack of fit. It is also well-
validated. The same can be said for the reduced ordinal logistic regression model which also provides 
a reasonably good fit with strong validation results. 

It appears then, that using sophisticated, dedicated measures of online engagement form a critical 
success factor when modelling to predict student performance. 

Whilst both of these models are valid, the real power lies in the underlying measures used to capture 
the student engagement in the VLE. The measures captured actual work time generated by student 
response systems whereby students had to solve allocated problems in order to submit a response. 
They were not simply a measure of time logged in to a platform/LMS. As a result, the model findings 
become uniquely powerful when interpreted in context.  

Being able to conclude such things as, “holding lecture attendance constant, compared to a student who 
spends no time in online study, a student who spends a very high amount of time is on average, about 
six and a half times more likely to achieve an HD/D versus a C/P or N combined” – serves to provide 
crystal clear instruction for both students and teachers alike. What the student needs to do to optimise 
the likelihood of high performance is transactionally explicit, with little chance of misinterpretation.  

So, with online engagement increasingly forming an integral component of the student learning 
experience, it is ever more important to ensure that improved, dedicated measures are used to correctly 
measure engagement so that its true impact can be modelled. It is of paramount importance that the 
students themselves are provided with such objective validation of the usefulness of the online tasks 
they are asked to complete, both in their own self-directed study time and during interactive lectures. 
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4.1 Further research 
With the modelling completed so far, it is likely that there are some endogeneity effects, namely, a 
student who is struggling, spends more time online but does not necessarily perform well; conversely a 
clever student, spends less time online yet performs well. As a result, the existing estimates, whilst being 
significant, could be viewed as a lower bound because the endogeneity effects are pushing them down. 
In future work, we will consider panel data modelling, since there are ‘panels’ of observations for each 
student. These could be used to predict the performance outcome variable, whilst controlling for these 
endogeneity effects. 
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Abstract 
Higher economic growth causes higher energy consumption. As fossil fuel capacities are limited, 
human civilization is faced with the need to introduce sustainable patterns of production, 
consumption, and good energy management. For such endeavors, it is necessary to change the 
ways of thinking of energy consumers in the direction of sustainable development. These changes 
must be intertwined with education because it shapes individual and collective knowledge, skills, 
values, and attitudes. Education is a catalyst for social change and is causally related to everyone. 
Therefore, in numerous international and national documents, which regulate the issue of energy 
consumption and production, special emphasis is placed on education and the search for ways to 
implement the contents of sustainable development in curricula. Thus, new subjects were either 
formed, or the existing contents, primarily from physics, chemistry, biology, geography, etc., were 
recombined in the light of sustainable development. In Serbia, in particular, there are both forms of 
introducing sustainable development in education. New subjects have been created covering topics 
related to water, air, sustainable land management, and waste management. However, issues of 
energy consumption, conversion, and production are largely retained within existing science 
subjects. Therefore, this paper aims to present ways of implementing these terms in teaching using 
project-based learning. This approach was considered the most appropriate because it includes 
knowledge from several subjects and combines them, answering the question related to energy as a 
global problem. The paper presents an example of a Stirling machine that shows the conversion of 
heat into mechanical and electrical energy. Through experimentation, students understood the 
relationship between energy input and output, i.e., they could directly see what affects energy 
losses and how they can improve the system. Learning from the mistakes they made during the 
experiment, which caused greater energy losses, is very important because it gives students a 
unique opportunity to see and discuss their work's consequences. With these procedures, students 
will pay more attention to the way they consume (electricity), which is most often obtained by 
processing fossil fuels. Raising student energy literacy, which can be understood as knowledge of 
the complexities of energy and energy use, will cause human responsible behavior based on 
sustainable development. 

Keywords: Energy literacy, sustainable development, project-based learning, Serbia, students.  

1 INTRODUCTION 
Globalization and rapid industrial development increased the demand for energy [1]. According to 
available data of IEA, world energy production increased 2.6 times in the last five decades (from 
1971 to 2018), and from 2017 to 2018, it was 3.2% [2]. An illustration of this growth is presented in 
Figure 1. 
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Figure 1. Annual primary energy consumption (Data is taken from Statistical Review of World Energy, [3]). 

As it can be seen in Figure 1, there is a growth in energy consumptions with minor changes. More 
than 80% of the energy comes from fossil fuels such as coal, natural gas, and oil. Because of these 
alarming numbers that will lead to serious energy and environmental problems with this progression, a 
way is being sought to educate people to use energy wisely. Therefore, it can be said that human 
society is challenged by the need to change the developmental paradigm towards sustainability [4]. 
Here, sustainability is understood as a concept that is considered within the context of development 
and the environment [5]. Therefore, to respond to the needs of society, it is necessary to raise 
people’s awareness of what a source of energy is, how it can be converted and used. This 
emphasizes the role of education in society. Therefore, many researchers have underlined its role in 
creating "environmental literacy", ie, raising the competencies needed to recognize the environmental 
problems [4]. It is expected that raising competencies in the field of energy literacy, as part of 
"environmental literacy", will affect changes in people's behavior and attitudes. Therefore, careful work 
has been done on strategies and other relevant documents governing this area. Therefore, the United 
Nations adopted resolutions to establish 17 Sustainable Development Goals (SDGs), which deals with 
sustainability in natural resources, environmental health, sustainable industrialization, etc., to be 
achieved worldwide by 2030 (UN, 2015, as cited in [6]). To achieve the proposed items, special 
attention is paid to incorporating sustainability topics into curricula. Applied teaching approaches will 
have to integrate information specific to one subject and seek its application in new problem situations.    

One such approach is the project-based teaching approach. Although there are many definitions of 
this approach, what they all have in common is that it is an instructional method centered on the 
learner, allowing in-depth investigation of a topic [7]. Projects should be interdisciplinary to provide 
learners with a rich array of concepts and ideas. Students are divided into groups according to the 
tasks of the project and thus establish collaborative learning. They are not passive recipients of 
knowledge as in the teacher-centered conventional curriculum; now, they are active investigators [1]. 
This approach can increase students’ scientific reasoning and change the way of thinking through 
finding original solutions for authentic problems in the real world [7-8]. Also, this approach promotes 
developing skills by doing actual projects [9]. Because of all the benefits, Project-based learning is a 
suitable approach for improving students’ energy literacy. 
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1.1 National documents 
Serbia has recognized the importance of issues of sustainable development and environmental 
protection. Therefore the Constitution of the Republic of Serbia, Article 97 [10], stipulates that it 
regulates and ensures sustainable development, the system of environmental protection and 
improvement, protection and improvement of flora and fauna, etc. In addition to the Law on 
Environmental Protection, several other important national documents have been adopted. Thus, the 
National Strategy for Sustainable Development [11] defines sustainable development as a goal-
oriented, long-term, continuous, comprehensive and synergistic process that affects all aspects of life 
(economic, social, environmental and institutional). The national strategy implies the development of 
models that meet citizen’s socio-economic needs and interests in a quality manner and at the same 
time eliminate or significantly reduce the impacts that threaten or harm the environment and natural 
resources. In addition to the National Strategy, a National Environmental Protection Plan has been 
defined, which sets out the current situation with clearly defined short- and medium-term measures, 
which aim to develop public awareness in the field of environmental protection with the support of the 
reformed school. New subjects have been introduced for primary (Nature Conservation, The World 
Around Us, etc.) and for secondary school (Ecology and Environmental Protection, Sustainable 
Development, Energy Efficiency and Sustainable Development, Education for Sustainable 
Development, etc.) [12-13]. It is noticeable that some of the newly introduced subjects are somewhat 
more oriented towards ecology, covering issues of water quality and sources of pollution and the 
quality and protection of land. However, issues of energy production, use and conversion are 
represented as renewable energy topics within the content of natural science subjects. Also, subject 
curricula and study programs oriented towards sustainable development have been developed at all 
universities. This fully encompasses the youth population, which will result in more responsible 
behavior based on sustainable development and environmental protection. 

2 METHODOLOGY 
Education is one of the pillars of the society. Therefore, it is reasonable to consider it a basic element 
in enhancing students’ awareness of the environment [14]. Several new subjects have been 
introduced in Serbia, while the contents of already existing subjects are viewed from the angle of 
sustainable development and environmental protection. Focusing on the concept of energy and raising 
students’ energy literacy, the paper presents a project that performs the cohesion of information, 
combining them into a single picture of obtaining, converting and consuming energy. The project was 
done with the students of the second grade of high school.  

Within the subject Education for sustainable development within the first grade of high school, 
renewable and non-renewable energy sources are studied, while within the subject Geography, the 
importance of solar energy is emphasized. Within Physics for the first grade, the concepts of work, 
power and energy in mechanical systems are studied in detail, while in the second grade, the 
concepts of electromagnetism and thermodynamics are elaborated. Taking the issue of energy as the 
basic concept of the project, the horizontal and vertical connection of the teaching material is realized. 
The Stirling machine was one of the examples that students had to do, using the equipment that 
surrounds them and whose purpose they can change. With this, not only did the students actively 
participate in the work of the project, but they also had to engage in additional mental thinking to 
change the purpose of an object. The change of purpose of the object aims to raise awareness about 
recycling as a form of environmental protection. The project was done in 2019. 

3 EXAMPLE - STIRLING MACHINE 
A Stirling engine is a type of heat engine that works on the principle of converting heat into mechanical 
work by cyclic compression and expansion of gases. Similarly, by warming the Earth's surface and 
atmosphere, the Sun causes effects such as wind.  

For the needs of this project, the following were used: cans, tubes (from old ballpoint pens), straws, 
plastic caps, plastic cups, wooden plates, aluminum wire, napkin holder, egg cardboard, matches, 
scissors, duct tape and glue. 
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3.1 The procedure 
The students first had to think of what they would use as a vessel in which the water would be heated 
and how that vessel would be heated. Thus, various cans stood out as ideas for the vessel because 
they are made of a material that conducts thermal energy well. Cans as containers for liquid are close 
to them because of their juices, and they also know empirically that the liquid will cool faster in a can 
than in a glass bottle. The coefficient of thermal conductivity of aluminum (of which cans are most 
often made) is 205 W/(m•K), while for glass it is 0.8 W/(m•K). Another reason for choosing a can as a 
container is the possibility of easy shaping.  

By heating the water and turning it into a gaseous state, the pressure in the vessel increases, which 
needs to be directed towards the windmill propellers. Turning the propeller causes the rotor to rotate in 
the motor and obtain an electric motor force, the existence of which can be seen on the bulb when it 
lights up. Figure 2 shows examples of a made Stirling machine. 

  
Figure 2. Stirling machine. 

The example shown on the left in Figure 2 has a hole made in the rim of the can through which water 
is poured. The opening through which the water vapor came out was narrow so that water could be 
poured through it. Thus, to avoid spilling water and speed up the pouring process, the students made 
a side opening. However, during the construction of the Stirling machine, they faced several problems. 
Some of them are:  

- the number of candles needed to heat the water to boiling;  
- how to make a stand for a can and how much it should be raised in relation to the candles;  
- a larger hole was made for pouring water;  
- the glue did not seal the hole well enough and part of the steam went past the tube; 
- the duration of the experiment was extremely short;  
- a windmill made of a plastic cup or some toy was too heavy and did not start (Figure 3). 

  
Figure 3. A display of windmills that could not be started in the experiment. 

The students actively discussed the problems related to the construction of the equipment:  

“The energy we got was not enough to do the work that would start a heavier object like a windmill 
made of a plastic cup, more precisely, steam came out of the can that could only start a tape or a 
piece of napkin.”. 
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They considered different materials and assessed whether those materials had the appropriate 
physical characteristics they needed. They researched and found potential solutions, which they had 
to explain to their colleagues before implementation. 

4 CONCLUSIONS 
The paper gives one example of how teachers can integrate energy education during co-curricular 
activities. Here it is done through project-based learning. Although the concepts related to energy and 
energy literacy are just some of the basic concepts of sustainable development, the authors wanted to 
emphasize their importance. In accordance with Newborough and Probert, the possibility of achieving 
a sustainable future lies in increasing the level of energy literacy (Newborough & Probert, 1994, as 
cited in [15]). Also, Lawrenz pointed that “ultimate goal of energy education is to develop a well-
informed public with positive attitudes toward energy conservation” [16]. The project aimed to show the 
conversion of one type of energy into another. It has been shown how the thermal energy obtained by 
heating water can be converted into mechanical work required to start a windmill. The students took 
care to use the materials that surround them and have a different purpose in everyday life. This 
encouraged students to think creatively to find completely new uses for the objects around them and 
think about recycling. Facing the problems during the construction of the experiment, the students had 
the opportunity to understand the energy and energy conversion better. Also, they could see what all 
affects the loss of energy and how they can solve the problem. With these procedures, students raise 
awareness about how to use energy and look for alternative solutions for the system’s sustainability in 
case of a shortage of fossil fuels. The Serbian government has made great strides in improving 
students’ literacy towards sustainability, introducing new subjects at all levels of education. However, 
science teachers need to be encouraged to make greater use of project-based teaching. Applying this 
approach will put the student in a position to combine information from different subjects to develop a 
solution. This certainly causes the creation of more profound and applicable knowledge necessary 
when looking for solutions to global problems, such as energy resources. 
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Abstract 
Instructions based on the Inquiry-Based Science learning method represent an active process in which 
students discover certain relationships between physical phenomena through experiments. The 
information thus adopted, presented through words and experiment, is properly integrated into long-
term memory. In addition to a better student understanding of the concepts studied, the importance of 
implementing an Inquiry-Based Science learning method is reflected in its impact on improving 
attitudes towards science, stimulating interest in science, and supporting the development of higher-
order thinking. However, in addition to significant positive effects on student cognition and 
metacognition, this method’s application has not been significantly represented before. The most 
common reason for this is the insufficient training of teachers. Recognizing this problem and the 
importance of Inquiry-Based Science instructions, the Faculty of Teacher Education in Belgrade 
introduced the subject “Geographical concepts through experiments” that summarize student 
knowledge through the prism of interdisciplinarity into one whole. Combining theory with practice, 
physics with geography, students studied atmospheric phenomena, performed measurements at the 
Meteorological Observatory in Belgrade and the Aviation Meteorological Station in Vrsac, construct 
models of meteorological instruments, and based on the results and discussions, made conclusions 
about the studied processes and phenomena. The research included 47 graduates of the Faculty of 
Teacher Education, University of Belgrade, who attended the subject “Geographical concepts through 
experiments”, to establish whether and to what extent they continued to apply the Inquiry-Based 
Science learning method in their work. The main results show that teachers often use experiments and 
Inquiry-Based Science learning method to realize physical and physical-geographical contents in the 
first cycle of primary education. The reason for the frequent application essays and Inquiry-Based 
Science learning method is good preparation during their initial education. The most commonly used 
instruments led the anemometer to determine wind speed and wind vane to determine the direction of 
the wind’s movement. To maintain the positive trend of teachers using the research method, they need 
to be supported in the form of ideas for new challenges that they can present to their students. In that 
case, the final outputs of Inquiry-Based Science instruction will be pupils as inquisitive explorers and 
original thinkers. 

Keywords: Inquiry-Based Science instruction, physical-geographical teaching contents, teachers, the 
first cycle of primary education.  

1 INTRODUCTION 
Many countries have made inquiry-based science education and the development of students’ 
scientific literacy the main objective of science education reform [1]. Therefore, numerous researches 
have been oriented towards the effects of implementation of inquiry-based science instruction [2-3]. 
Teaching approach based on experiments and research work is considered pedagogically desirable 
both for individuals in the society of the 21st century and for society as a whole [4], because it provides 
an opportunity to build insights into facts in the surrounding environment [5]. Also, through inquiry-
based science instructions, students better understand scientific knowledge, develop scientific skills, 
attitudes, and values [1]. Students collect relevant information and use it as a basis for formulating 
hypotheses, analyzing data, and linking facts and concepts that underlie the process of drawing 
conclusions and problem solution [5]. Therefore, the information thus adopted, presented through 
words and experiment, is properly integrated into long-term memory.  

Although the benefit of this teaching approach is well documented, it has not been largely used in 
practice. Thus, research [6] shows that teachers only occasionally apply experiments, inquiries, and 
research work in their classrooms. The most commonly cited reason for this is insufficient teacher 
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training during initial education. Recognizing this problem and the importance of research-based 
instructions, the Faculty of Teacher Education in Belgrade introduced the subject “Geographical 
concepts through experiments” which summarizes students’ knowledge through the prism of 
interdisciplinarity into one whole. Combining theory with practice, physics with geography, students 
studied atmospheric phenomena, performed measurements at the Meteorological Observatory in 
Belgrade and the Aviation Meteorological Station in Vršac, constructed models of meteorological 
instruments, and based on results and discussions made conclusions about the studied processes 
and phenomena. In order to obtain feedback on the effects of this course (subject), the research was 
approached in order to obtain information on the frequency of applying experiments and research 
work, in the implementation of physical and physical-geographical content in the first cycle of primary 
education in Serbia, by the graduated students who attended the given course. 

2 METHODOLOGY 

2.1 Research objective 
The research contained two objectives. The first objective of the research was to obtain information on 
the frequency of applying experiments and research work in the realization of physical and physical-
geographical contents in the first cycle of primary education of teachers who attended the course 
“Geographical concepts through experiments” at the Faculty of Teacher Education, University of 
Belgrade. The second objective of the research is to determine potential difficulties in terms of the 
scope of instructions and training for the preparation and performance of experiments and research 
work, and the frequency of using meteorological measurements and observations as research 
methods in the implementation of physical and physical-geographical content. 

Based on the defined research objectives, the research tasks were formulated: 

1 Determine the frequency of application of experiments and research work in the realization of 
physical and physical-geographical contents in the first cycle of primary education. 

2 Determine that the curricula in the first cycle of education provide sufficient instructions for the 
content realization from natural sciences through models, experiments and research work. 

3 Determine the presence of a correlation between physical and physical-geographical contents 
that are studied in the first cycle of primary education. 

4 Determine whether the respondents have acquired sufficient knowledge about the application of 
experiments and research work in the realization of natural sciences’ content. 

5 Determine the frequency of using meteorological measurements and observations as research 
methods in the realization of physical and physical-geographical contents.    

2.2 Procedure 
The course consisted of three parts: 

- studying the theoretical foundations of the problem, 
- practical measuring of physical quantities in the observatory and meteorological station, and  
- constructions of meteorological instruments’ models 

Students at the Meteorological Observatory in Belgrade and the Aviation Meteorological Station in 
Vršac performed measurements of physical quantities and made observations of physical phenomena, 
observing physical phenomena from a scientific point of view. Then, within the third part of the course, 
students independently constructed meteorological instruments that could be used in teaching. This 
part of the course can be considered very complex because the students constructed the instruments 
using the materials that surrounded them. By this, they change the original function, shape and 
structure of the material, and adapt to the needs of the problem. Students within this course have the 
obligation to construct all the instruments they used in the observatory and meteorological station. 
Some of them are: 

- thermometer for measuring air temperature, 
- barometer for measuring air pressure, 
- anemometer for measuring wind speed, 
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- wind vane to determine the wind direction, 
- rain gauge for determining the amount of precipitation, etc. 

During the construction of each instrument, students used the principles of scientific reasoning and 
scientific research, which means that during the construction of each instrument they clearly defined 
the problem and goal, set hypotheses, performed experiments, analyzed, discussed and presented 
the instrument and measuring results obtained by the same instruments. Thus, the combination of the 
second and the third part combines the characteristics of authentic scientific research with the forms of 
scientific research applied in schools.  

2.2.1 An example of the constructed anemometer 
Task: Construction of anemometer - windmill 

Topic: Wind speed. 

Aim of the experiment: Explain the principle on which the anemometer - an instrument for determining 
the wind speed - works. 

Hypothesis: The higher the wind speed, the faster the “windmill” will turn. 

Basic physical-geographical terms that can be processed during the experiment: anemometer, 
anticyclone, atmosphere, atmospheric/air pressure, Beaufort scale, air, air mass, wind, weather, 
climate, climatology, climatic elements, climatic factors, Košava, meteorology, meteorological shelters, 
meteorological stations, weather forecast, wind rose, synoptic maps, troposphere, cyclone and other. 

Materials: a board 20 cm x 15 cm x 2 cm, one slat 50 cm x 2 cm x 2 cm, two slats 20 cm x 2 cm x 0.5 
cm, 4 small plastic cups, 1 wood screw, 1 nail, 1 metal nut, 4 thumbtacks, adhesive tape, hammer, 
screwdriver and a waterproof marker (Figure 1 left) [7]. 

Procedure: Place a 50 cm long slat vertically on the board and fasten it with a wood screw. Color one 
small plastic cup with a waterproof marker to make it easy to spot when turning the anemometer (thus 
counting the number of turns accurately) [7]. Place the two slats at right angles and fasten them with a 
nail (they can be additionally fastened with the adhesive tape). Attach the plastic cups to the ends of 
the slats with thumbtacks. Place the cup slats on a vertically placed slat, with a metal nut between, 
which enables unhindered rotation (Figure 1 on the right).  

   
Figure 1. Left - experiment set up, right - the final instrument [7]. 

Analysis: Wind is a predominantly horizontal movement of air in the atmosphere. It is caused by 
differences in air pressure on the Earth’s surface, which is a consequence of its uneven heating. Wind 
speed is the path that air particles cross in one second, and is expressed in m/s. When the wind 
blows, it encompasses the cups and turns the wings of the school anemometer - the windmill. The 
higher the wind speed, the faster the windmill will turn. Košava starts the school anemometer (in 
school conditions, when “silence” occurs according to the Beaufort scale, a hair dryer can be used to 
start the windmill). Wind speeds can be determined using a school anemometer as follows: a) the 
number of turns in one minute is counted; b) determine the circumference of the circles on the cups 
attached to the slats; c) multiply the number of turns by the circumference, and get the wind speed (for 
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example, if the wind has crossed 900 m in one minute, then its average speed is vsr = 900: 60 = 15 
m/s, i.e.: 15 multiplied by 3.6 = 54 km/h). 

Conclusion: The anemometer works on the same principle - a meteorological instrument for 
determining the wind speed that is expressed in m/s. 

Combining knowledge and skills from a three-level approach, students are fully trained to prepare and 
implement scientific research applied in schools. 

2.3 Research sample 
The research sample consisted of 47 teachers. Considered by gender, the sample consisted of 6.4% 
(f = 3) of male respondents and 93.6% (f = 44) of female respondents. As the sample did not evenly 
include members of both sexes, no gender differences were sought in the further analysis. The reason 
for the uneven presence of both sexes in the sample stems from the unevenness in the gender 
structure of students at the Faculty of Teacher Education, University of Belgrade, so a different 
distribution could not be organized. 

According to the years of work experience, the respondents have up to three years of work 
experience, while they are evenly divided according to the type of settlement where their schools are 
located, and where they work as teachers. 51.1% (f = 24) of them teach in schools located in cities, 
while 48.9% (f = 23) of them work in schools in rural settlements. 

2.4 Data processing 
For the research purposes, descriptive statistics and a chi-squared test were used. The contingency 
coefficient was used as an indicator of the correlation strength between the variables. These statistical 
analyses were performed in the program SPSS 21.0. 

3 RESULTS 
The empirical research objective to determine how often teachers who attended the course 
“Geographical concepts through experiments” use experiments and research work in the realization of 
physical and physical-geographical content in the first cycle of primary education. The chi-squared test 
indicates that the difference in response frequency was statistically significant (χ² = 58.64; df = 4; p 
<.001) between teachers (70.2%; f = 33) who reported that very often (6.4%; f = 3) and often (63.8%; f 
= 30) realize physical and physical-geographical contents with this method and (17%; f = 8) teachers 
who occasionally, rarely (4.3%; f = 2) or never (8.5%; f = 4) use this method. The obtained results 
show that the vast majority of respondents often or very often use experiments and research work, i.e. 
apply the Inquiry-Based Science learning method. 

In order to better understand the potential difficulties they face during the application of this teaching 
approach, the questionnaire covered the issue related to the scope of instructions, within the subjects 
in the first cycle of primary education, for the realization of natural science contents through models, 
experiments and research. The majority of teachers (χ² = 32.36; df = 1; p <.001) claimed that 
instructions were not given sufficiently (91.5%; f = 43), while 8.5% (f = 4) were undecided on this 
issue. None of the respondents thinks that the programs sufficiently provide instructions for the 
realization of natural sciences’ contents through models, experiments and research work. 

Also, the research found that the majority of teachers 87.2% (f = 41) believe that there is a large 
correlation of physical and physical-geographical content studied in the first cycle of primary 
education, while 12.8% (f = 6) remain indecisive on the matter. The chi-squared test showed that the 
difference in response frequency was statistically significant, χ² = 26.06; df = 1; p <.001. Noticing 
correlations is a consequence of students’ good preparation during their initial research, which was 
confirmed in the question of whether the course “Geographical concepts through experiments” helped 
them during initial education to gain sufficient knowledge about the application of experiments and 
research work in the realization of natural sciences contents (physical and physical-geographical). The 
results showed that 27.7% (f = 13) fully agree and 72.3% (f = 34) generally agree that during the initial 
education they acquired sufficient knowledge about the application of experiments and research work 
in the realization of natural sciences contents. No one answered they disagreed or were undecided. 

When asked how often teachers use meteorological measurements (instrument measurements: 
thermometer - air temperature, barometer - air pressure, anemometer - wind speed, wind vane - wind 
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direction, rain gauge - precipitation, etc.) and observations (types of clouds) as research methods in 
realization of physical and physical-geographical contents, during studying meteorological elements, 
teachers mostly answered that they do it often (68.1%; f = 32) or occasionally (14.9%; f = 7), while 
4.3% (f = 2) answered with very often, i.e. 4.3% (f = 2) rarely or never 8.5% (f = 4). Among the specific 
instruments are: anemometer for determining wind speed and weather vane for determining the 
direction of wind movement, while rain gauge, thermometer and barometer are less used. 

Based on the contingency coefficient calculated from the distribution shown in Table 1, whose value is 
C = 0.882, at the level of statistical significance of p <.001, the results showed that there is a positive 
correlation between the frequency of using the experiments and research work in the realization of 
physical and physical - geographical contents and frequency of using meteorological measurements 
and observations in the realization of physical and physical-geographical contents in the study of 
meteorological elements. Teachers, who often use experiments and research work in the realization of 
physical and physical-geographical contents, often use meteorological measurements and 
observations in the realization of physical and physical-geographical contents in the study of 
meteorological elements. 

Table 1. Relation between teachers’ assessment of the frequency of using experiments and research work 
in the realization of physical and physical-geographical contents and the frequency of using meteorological 

measurements and observations in the realization of physical and physical-geographical contents in the 
study of meteorological elements. 

How often teachers use 
experiments and research 
work in the realization of 
physical and physical – 
geographical contents? 

How often, teachers use meteorological measurements and observations in the 
realization of physical and physical-geographical contents in the study of 

meteorological elements? 

Very often Often Occasionally Rarely Never 

Very often 2 1 0 0 0 

Often 0 30 0 0 0 

Occasionally 0 1 7 0 0 

Rarely 0 0 0 2 0 

Never 0 0 0 0 4 

The results showed that there is no influence of the school location in which they teach on any of the 
issues. Therefore, the obtained results allow the assumption that the course “Geographical concepts 
through experiments” not only had a positive effect on increasing their knowledge and skills 
development, but also had a positive effect on motivation and training for conducting experiments and 
research work in the classroom.  

4 CONCLUSIONS 
The results of the research show that teachers often use experiments and research methods in the 
realization of physical and physical - geographical contents in the first cycle of primary education. 
Teachers see the reason for the frequent use of experiments and research methods in good 
preparation during their initial education, within the course “Geographical concepts through 
experiments”, at the Faculty of Teacher Education, University of Belgrade. 

The majority of teachers assessed that the curricula in the first cycle of primary education do not 
provide sufficient instructions for the realization of natural sciences’ contents through models, 
experiments and research work. Therefore, their initial preparedness is extremely important. The 
obtained, extremely encouraging, results indicate the need to apply a three-level approach that 
provides the possibility of developing numerous students’ skills. Good training of students and their 
developed ability to work with pupils will cause a better teaching process and a more adequate 
response to the cognitive needs of all pupils. This is reflected in the frequency of using meteorological 
measurements and observations by teachers who attended the course “Geographical concepts 
through experiments”. Former students carefully go through the components of the three-level 
approach, adapt it to their needs and create meteorological instruments with their pupils 
(thermometers, anemometers, wind vanes, rain gauges, etc.) as they did within the given course. 
Among the most commonly used instruments, they singled out the anemometer for determining the 
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wind speed and the weather vane for determining the direction of wind movement. This data 
emphasizes the importance of good student preparation for working with pupils. 

The contingency coefficient showed that there is a positive correlation between the frequency of using 
experiments and research work in the realization of physical and physical-geographical contents and 
the frequency of using meteorological measurements and observations in the realization of physical 
and physical-geographical contents in studying meteorological elements. Applying an approach based 
on experiments and research work changes the position of pupils, and reflects on pupils’ curiosity and 
the development of critical thinking. In order to maintain the positive trend of using the research 
method by teachers, they need to be supported through professional development programs in the 
form of ideas for new challenges that they can present to their pupils. In this case, the final outputs of 
the implementation of Inquiry-Based Science instruction will be pupils as an inquisitive researchers 
and original thinkers. 
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Abstract 
AI Competence for Sweden, funded by the Swedish government, was launched in 2018 and engaged 
seven universities with established AI track-record to build a national platform for professional education 
in AI, both for the private and public sectors. The project has provided opportunities for the universities 
to work together on this important topic, which has resulted in both new education and many lessons 
learned. This paper outlines the major achievements, key lessons, and based on these proposes 
recommendations for the future. The intention is to share our collective insights to serve as an inspiration 
for future initiatives both within Sweden and internationally. 

Keywords: AI, professional education, life-long learning, university collaboration, higher education. 

1 INTRODUCTION  
In 2018, two ministries of the government of Sweden worked together to launch a life-long learning 
initiative in Artificial Intelligence (AI) geared towards working professionals and engaging several 
Swedish universities. The intention of the initiative was both to meet a growing industrial need for 
working professionals to stay up to date with the developments in AI and to support Higher Education 
Institutions (HEIs) to offer life-long learning opportunities for working professionals. Given the work 
context of professionals, the most attractive format would be short, modular courses providing 
knowledge and skills that can be applied at work in both public and private sectors. 

The initiative called AI Competence for Sweden engaged and supported seven universities, all with an 
established track-record in AI, to deliver courses for working professionals in AI. The initiative has been 
run as a project with a funding of EUR 4 million for 2018-2019 and some additional funding for 2020. 
Under the coordination of one of the universities, Chalmers University of Technology, the project 
supported the creation of new courses, workshops, events, a web portal, and perhaps most importantly, 
a joint platform allowing these universities to collaborate. 

This paper gives an overview of the AI Competence initiative, the major achievements, the key lessons 
learned, and based on these proposes recommendations for the future. The intention is to share our 
collective insights to serve as an inspiration for future initiatives both within Sweden and 
internationally. 

2 AI COMPETENCE FOR SWEDEN 
The overall aim of AI Competence for Sweden was to improve the possibilities for working professionals 
to learn about AI, thus improving the competitiveness of Swedish companies and increasing the welfare 
provided by public organisations. Usually, funding of this kind comes with detailed regulations. In this 
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project, the participating universities were given free hands to organise the initiative. This allowed the 
universities to adapt to local contexts and design offerings to match the needs of local industry and 
public sector organisations. The autonomy of the universities turned out to be instrumental for the 
success of the initiative as each university could balance between the national and the regional contexts. 

The two main tasks were:  

a) Develop a knowledge platform. This included establishing a collaborative working model and the 
development of a web portal to present courses and activities. 

b) Develop and deliver new AI courses for working professionals. Information about the courses 
were published on the web portal. 

The initiative has engaged seven universities: Chalmers University of Technology, University of 
Gothenburg, Linköping University, Lund University, Örebro University, Royal Institute of Technology 
(KTH), and Umeå University. 

Each member university appointed two members to a steering committee. The steering committee has 
convened once every three months. The universities have taken turns to host the steering committee 
meetings. During the meetings, each university has reported its work within this initiative and its other 
AI-related activities. The meetings have served as a platform for discussing common issues and the 
meetings have been a source for exploring possibilities of collaboration between the universities. In 
2020, three additional universities (Halmstad University, Luleå University of Technology, Mälardalen 
University) joined the steering committee. 

Chalmers, being the coordinator of the project, worked together with an external supplier to develop the 
web portal. Care was taken to design a web site whose contents could be edited by non-experts. This 
allowed each member university to have a login and editing rights to publish their own courses. The web 
portal has not had any functionality for registration to courses. Instead, visitors interested in a course on 
the portal would be redirected to a landing page on the website of the university in question. 

Some of the courses on the portal were the result of course development sponsored by the project. In 
addition, the universities published their other existing AI courses for working professionals. Thus, this 
initiative gave the universities a marketplace to expose also other courses that they had in their portfolio. 

Each course is tagged with its characteristics to allow for easy search. The following tags are used: 

- Topic (could be more than one for a course, e.g., data science and machine learning) 
- Location (venue or online) 
- Start date (or self-paced) 
- Duration (days) 
- Level (basic / advanced) 
- Language of delivery (English/Swedish) 

Non-member universities have also been invited to publish their courses on the web portal and some 
universities have taken this opportunity. Today, 13 universities publish their courses on the portal (see 
Figure 1). 

International Collaboration The AI4EU Platform is a large European initiative that aims to bring the AI 
Ecosystem stakeholders and AI resources one dedicated place, overcoming fragmentation, so that AI-
based innovations (research, products, solutions) is accelerated. The AI4EU platform acts as a so-called 
one-stop-shop for AI-related technology, services, software, and experts. Part of the AI4EU platform 
consists of an education space, similar to the one by AI Competence for Sweden. The platform serves 
as a tool and catalogue to provide access to European educational efforts. Members of AI Competence 
for Sweden are involved in partnership with the AI4EU platform with particular engagement in ethics and 
leading the development of the education space on AI4EU. 
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Figure 1. Categories and classification of types of courses 

3 MAJOR ACHIEVEMENTS 
Established a Platform for Cooperation Between People with Key Roles at Seven Universities 
The regular steering committee meetings have created a platform for mutual exchange of ideas and 
best practices. The initiative has become a catalyst for creating working relationships between people 
at the involved universities. At some instances, universities have jointly delivered events. Besides the 
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steering committee there has been a working group for communication with representatives from each 
university. The working group has focused on the establishment and improvement of the web portal. 

Developed and Delivered Short Courses for Working Professionals The project has provided funds 
for developing courses tailored to working professionals. During the period 2018-2020, there have been 
106 courses on the portal, some of them delivered several times. The lengths of the courses have varied 
from less than a day to several weeks. More than 30 percent have been online courses. Education 
initiatives among the universities varied and took different forms, from workshops and events to formal 
courses. 

Established a Web Portal and Catalogue of Courses Based on input from the member universities, 
a web portal (https://ai-competence.se) was launched in 2018. The purpose of the web portal is to 
expose available AI courses offered by the universities. 

The portal has collected and presented courses from many universities in one place, thus facilitating for 
working professionals to get an overview of offerings from Swedish universities. Apart from presenting 
the courses, the web portal has inspired visitors to learn more about what the universities are doing in 
the area of AI. 

Offered the Possibility to Promote Existing Courses on the Web Portal The web portal has been a 
platform to promote all life-long learning AI courses that a university offers. In fact, most of the courses 
on the portal have been developed by other initiatives than AI Competence for Sweden. 

Provided Economic Support and Funding to Facilitate the Universities Interaction with Industry 
he project has given the universities resources to spend time with industry and public sector 
organisations to understand their needs of continuing education for their employees. 

Demonstrated to the Business Community a Collective Effort by Universities to Offer Life-long 
Learning There has been a signal value to show that universities in Sweden can join forces to help 
society with competence development in this important area. 

4 LESSONS LEARNED 
Through the AI Competence initiative, we have learned a lot about life-long learning in practice in the 
university environment. For example: how to work with admissions, how to certify that students/ 
participants actually took part of the course, and how to engage teachers. Below we describe some of 
these in some detail. 

The Need to Clarify the Role of Higher Education Institutions (HEIs) in Professional Education 
and Life-long Learning. In Sweden, as well as elsewhere, universities are undergoing a profound 
change. This change, pushed forward in part by an increasing digitalisation, is highlighting the role of 
Higher Education Institutions in life-long learning (LLL). There is a plethora of continuing education 
offerings by private providers on the market. Yet, HEIs may provide a clear added value thanks to their 
academic rigour and their vast experience of teaching AI to regular students. In the current landscape 
of needs among private and public-sector organizations, there is a place for universities to provide 
continuing-education courses. 

AI Competence for Sweden has made clear that there is a need to clarify the role of HEIs with respect 
other educational providers in terms of LLL initiatives. This is essential to avoid inundate the current 
private providers and ensure an effective use of resources. 

The Challenge of Coordination with Other Publicly Funded Initiatives There have been other 
publicly funded projects going on in parallel with AI Competence for Sweden. Some of these projects 
have also aimed at developing and delivering courses in the AI area. At first, there were some challenges 
regarding how to relate to these initiatives in the best possible way. Thanks to the web portal developed 
by AI Competence for Sweden, we had a platform to promote those courses. As an example, Vinnova 
funded the translation and introduction of the Finnish course Elements of AI to Swedish, a course now 
available on the web portal.  

The Importance of Adapted Learning Formats Regular university courses are structured with weekly 
lectures and courses span several weeks. This is a format adapted to full-time, regular students. The 
context is different for working professionals, such as managers, decision-makers, civil servants, and 
developers. Working professionals rather look for short, intensive courses that can speed up their 
learning curve and build actionable competencies. Since these people are in the position to promote 
and drive change in their organisations, they are important to reach. 
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General managers and leaders in large organizations seldom have any training in AI and for them the 
concept itself is sometimes hard to grasp. They do not have time to spend several weeks at a course 
learning about a subject they may not see the direct use of in the short term. Therefore, some universities 
have decided to provide adapted formats for their AI learning initiatives. These formats range from one-
hour breakfast/lunch seminars and half-day workshops, to introductory courses lasting a few days. In 
general, no academic credits are granted. Such learning opportunities have been appreciated among 
participants. 

Other learning formats have included platforms for dialogue and exchange of thoughts, strategies, 
knowledge and experience among participants and organisations. The platforms also served as a 
means for the university to learn and adapt to the participants' organizational realities in industrial 
settings. One insight from these encounters is that the challenge to deploy AI solutions is not only of 
technical nature. The real problem resides in the organizational structures, routines and procedures in 
the home organization. Applying AI most often also implies changing the being and doing of the 
organization itself. 

Matching Course Contents with Participants' Needs AI is an evolving field, which means that many 
organizations lack a clear picture of what they need. Thus, the requirement specification may be fuzzy, 
making it hard to design courses that meet needs, as these are unclear and may change. After 
completion of a course development, it may turn out that the customer would have needed something 
different. A lesson is that course designers from the university must gain more insight about the work of 
potential participants to design courses that match actual needs. Many organisations do not know, or in 
the best case, have a very unclear idea, of what they need in terms of AI education. 

Quality Assurance and Agile Course Development There is a difference between academic courses 
and the more flexible continuing-education activities. For the latter, there is usually neither formal 
admission nor examination. This simplifies course development, thus offering the option of a more agile 
approach with a short lead-time to deliver a course that the customer wants. At the same time, care 
must be taken to ensure the quality to meet the standards of an academic institution. 

Therefore, there is a need to develop a different quality assurance system and that the courses are at 
the university quality level. 

Challenges for Adult Learning in Artificial Intelligence The challenges of adult and professional 
education have been extensively studied [1,3,6,7,8]. The main challenges are that participants have 
varied backgrounds, that the content is quite far away from what the participants normally work with and 
that it has been a long time-lapse since they last studied.  

To be able to learn to do AI, rather than only learn about AI, you need to be able to do simple 
programming. Often some mathematical understanding is also required. Many people have sufficient 
mathematical background, even though it can be quite far back. However, most lack sufficient 
programming skills. They might have basic knowledge of programming, but have not used it, which 
means that programming tasks take a lot of time and can be frustrating. A significantly higher level of 
digital competence, including being able to use programming as an active tool would make a huge 
difference. 

We found that many of the students said “we have been away from studies very long, and have lost the 
ability to study”. Indeed, when teaching for adult professional learners there is a risk that students have 
simply forgotten the background knowledge or forgotten study technique. We addressed this by allowing 
the courses to span over a longer time to allow students to familiarize themselves with being in a study 
environment. In some courses, we have added refresher content, e.g., in mathematics. 

A related challenge is that it is often hard to define the prerequisites and to validate that the participants 
satisfy them. 

Deployment and integration of New AI Competencies in the Home Organization One reflection is 
that companies need assistance on how to take advantage of the new competencies that their staff have 
after completing professional education, especially since many companies are not AI ready yet [4]. 
Universities can play a role to assist the companies with how to further integrate new competencies in 
their organisations and ensure that the learner's new competence is transferred to the workplace. 

Lack of Long-term Funding has Prevented Resource Allocation and Promotion of the Initiative 
Universities operate with multi-year planning of resource allocation. To build a sustainable organisation 
to maximize the effect of initiatives, the universities require long-term funding.  
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This initiative has received funding one year at a time without any guarantees of long-term funding. This 
has limited the possibilities for the universities to plan ahead and build a stable organisation for the 
project. It has been a challenge for the universities to establish resources and engage in course 
development that spans over more than one year. An additional challenge is that we started from nothing 
in terms of common infrastructure, which meant that we needed to invest some resources on top of the 
funding received. 

If we had known from the beginning that this would be a longer, multi-year initiative (3-5 years), many 
things would have been simpler and we could have been better in planning, coordinating and deploying 
the courses; we could have planned for the integration with the existing infrastructure beyond the end 
of the initiative. The lack of long-term funding has made it difficult to employ additional academic 
teachers, something that is needed at several universities to be able to deliver more courses. 

Training as a Professional Service or a Free Utility Provided by the State One difficulty has to do 
with the willingness to pay for the delivery of courses. In the Swedish context, companies are used to 
pay for continuing education of their employees. Professional education courses provided by 
universities, whether they are programmes, e.g., MBAs or short professional courses lasting a few days, 
normally have a price tag attached. 

The courses sponsored by this initiative are offered on the market, most of them free of charge. 
Experience has shown that companies are eager to take advantage of free courses instead of paying 
for the same services. The web portal presents courses both with and without tuition. Those courses 
without tuition are those that have been sponsored by public funding, AI Competence for Sweden or 
other projects. Big differences in pricing can lead to unfair competition both between universities and 
with other commercial providers. 

During recent years, there has been a mix of offerings of “free” AI-related courses. Thus, it has been 
hard for the continuing-education units at the universities to get paying customers for their courses. 
Competition exists in the form of free seminars, online platforms like Coursera, EdX etc., and some 
Swedish universities starting to provide continuing education for free or below a market price. This 
development has disrupted the market. On the one hand, it is positive that AI knowledge is spreading, 
and that continuing education is available for free. On the other hand, this development creates 
problems for some universities arranging continuing education as a business and forces them to rethink 
their business models. Explicit rules about pricing would help universities develop their full potential in 
life-long learning. 

5 RECOMMENDATIONS 
Integrate Life-long Learning in the Everyday Activities of Universities through Explicit Mission 
and Funding A current problem is the lack of teaching personnel who can engage in continuing 
education. Long-term funding for AI Competence for Sweden would create stability and encourage the 
universities to allocate permanent resources. Such funding would give the momentum to deepened 
collaboration between universities. 

Extend the Initiative to Cover All Universities Today, there are seven universities in the project. There 
are other universities that have continuing education courses and that are interested in collaboration. 
Three additional universities have attended the steering-committee meetings and even more universities 
list their courses on the portal. This project would benefit if additional universities could join the project 
and it would require wider funding. A complete participation among Swedish universities would show 
society that all HEIs with AI courses had joined forces to offer courses. 

Systematic Promotion and Increase Visibility of Web Portal With long-term funding, it will be 
possible to improve the visibility. AI Competence for Sweden would be the natural touchpoint to which 
people and organizations turn when it concerns university-based life-long learning in AI. We should also 
open the portal for other actors and develop quality assurance methods so that the courses in the portal 
are guaranteed a specific quality level.  

Establish a Reference Group with Representatives from Private and Public Sectors to Better 
Capture their Situation and Needs Universities have the experience of teaching AI to regular students. 
Working professionals operate in the context of their organisations. The organisations can help 
understand what topics should be taught and how courses should be delivered to meet the needs of the 
organisation. A reference group consisting of HR people and line managers from private-sector, public-
sector and non-governmental organisations could help guiding the universities to develop courses that 
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meet actual needs. This could for example be done in collaboration with other initiatives such as AI 
Sweden. 

Better Coordination of Different Initiatives and Pooling of Resources to Achieve Economies of 
Scale The current three years of experience of the project have shown that it is possible to create a 
working relationship between universities regarding the supply of AI courses. This far in the project, the 
universities have developed their own courses. Sometimes these courses have had contents 
overlapping the contents of courses from some other university. With a deeper collaboration, it would 
be possible to share designs and pool resources to save money and boost the output. 

Continuous Evaluation and Quality Assurance of Courses and Activities to Improve Educational 
Offerings Each university has been responsible for the evaluation of its delivered courses but there has 
not been any coordinated evaluation across the universities. By compiling all evaluations, it would be 
possible to find patterns that could guide how to design future courses. A further step would be to design 
a common evaluation method. Such a method could include both questionnaires and post-course 
interviews with participants. 

By combining evaluation results with what we know about organisations and their needs, we could 
design a maturity model for data science and AI. Then we could design a structured set of courses for 
organisations that want to improve their maturity. 

Collaborate with International Initiatives, especially on the EU Level AI is a hot topic not only in 
Sweden but also in most other countries [2,5,9]. There are similar initiatives outside Sweden, e.g. [10]. 
A way to learn from these would be to first study the anatomy of such initiatives and then establish direct 
contact with key people for mutual learning. Likewise, international initiatives have shown interest to 
learn more about AI Competence for Sweden. Thus, there is fertile ground for creating working 
relationships between our initiatives for mutual benefit. 

6 CONCLUSIONS 
AI Competence for Sweden, funded by the Swedish government, has been a successful initiative that 
has established the basis for long-term collaboration between many Swedish universities in life-long 
learning. The 4 million EUR investment from the government was instrumental in kick-starting this 
collaboration. The next major step is to integrate the lifelong-learning activities in the normal everyday 
work of the universities. It is paramount that we expand and sustain the life-long learning activities within 
the universities, rather than building new parallel systems. This is best done by significantly increasing 
the general funding for education and broadening the assignment to the universities to explicitly include 
life-long learning. 

The success of our society depends to a large degree on how well we manage to upgrade our citizens 
to keep up with the technological developments. AI Competence of Sweden is a good example of how 
a country can ramp up its efforts and establish national collaboration and an effective organization for 
large-scale continuing education. 
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Abstract 
The Elements of AI is a massive open online course on the basics of artificial intelligence (AI) aimed at 
the general public. It was first launched in Finland in 2018 and since 2019 the course has been offered 
in Sweden, in Swedish, with Linköping University as the academic partner. Over 32 000 people have 
signed up for the course in Sweden. One of the major challenges with the course is the scale. Large-
scale open online courses are quite common, but university courses at this scale and with continuous 
admittance and examination are rare. This paper describes the course, how it was offered as an 
academic study unit with thousands of students running across semesters with continuous admittance 
and examinations, and the lessons learned. 

Keywords: MOOCs, artificial intelligence, inclusion, higher education, lifelong learning, online education. 

1 INTRODUCTION 
Massive open online courses (MOOCs) offer learning opportunities to students in educational institutions 
and lifelong learners alike [1, 2]. The COVID-19 pandemic has accelerated the growth of the demand 
for distance education. Between the years 2017 and 2020, the volume of massive open online courses 
(MOOCs) increased from about 9 400 courses with 81 million participants to about 16 300 courses with 
180 million participants [13]. Contrary to the early hype brought on by the “Year of the MOOC” 2012, 
MOOCs have not wiped out traditional educational institutions or removed all barriers to quality 
education [4]. Nonetheless, the train has moved on and during the past decade, MOOCs have gradually 
become an essential part of the educational landscape. 

The massive open online course (MOOC) Elements of AI developed by the University of Helsinki and 
the technology company Reaktor has been an international success story in educating first the Finnish 
and then the world population about the basics of AI. During the first three years (May 2018–May 2021), 
more than 680 000 people have started the course and more than 80 000 have finished it. The course 
has been translated to 25 languages. On Class Central1, one of the most widely used MOOC rating 
platforms, Elements of AI is currently the highest rated computer science course (out of 3 911 courses) 
with an average rating of 4.8 on a 1–5 scale. 

Sweden was the second country to adopt the course on a national scale in May 2019. Linköping 
University has been the academic partner and has offered university credits for the course. Since the 
launch more than 32 000 people have started the course, more than 6 000 have finished it and 3 000 
have taken out university credits for the course. 

2 ELEMENTS OF AI – THE OPEN ONLINE COURSE 
Elements of AI gives a broad overview of AI to a general audience. Besides the very basic level technical 
underpinnings of AI technology, such as search-based problem solving, machine learning, and neural 
networks, the course also covers the main trends in the history of AI and some of the relevant 
philosophical notions. 

The course goes one step beyond the buzzwords and snake-oil (see [8]) and provides concrete 
examples of AI techniques, their real-world applications, as well as their limitations and risks. One of the 
six chapters is dedicated to the societal impact and the ethics of AI. 

The pedagogical approach is well captured by the EAST framework [12] – although the course was 
created already before this framework was proposed – that emphasizes the following factors: 

 
1 https://www.classcentral.com/course/independent-elements-of-ai-12469 
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• Ease of getting started: All the material is openly accessible without registration, registration only 
requires a simple form that takes minimal effort to complete, and the course website is mobile 
friendly. 

• Attractiveness of the design: The style intentionally avoids the common AI tropes like brains 
imprinted on circuit boards, all-blue color palettes, and images of space (cf. [14])2. 

• Social factors enabled by interaction such as peer reviews, a discussion forum, and shareable 
credentials. 

• Timeliness While the field of AI has existed since the 1950s, the course focuses especially on 
the more recent AI developments and applications like search engines and recommender 
systems whose impact on our everyday life is pervasive and tangible. 

All decisions made during the course creation process were user-centered, see [5], based on interviews 
among interest groups, careful consideration of the end users, and pervasive use of methods of 
interaction design [11]. 

As opposed to most MOOCs where the primary means of presenting information is video (see [3]), the 
Elements of AI contains no video at all. We believe that while video may be a convenient and even 
entertaining medium, it has a number of drawbacks such as poor support for quick browsing and re-
reading of the material at the learner’s own pace. Another feature that is present throughout the course 
is humor, which can make the learning experience more personal and improve student retention and 
learning outcomes, as emphasized by Oakley and Sejnowski (2019) [9], the authors of massively 
popular Learning How to Learn MOOC. 

Following the success in Finland, the course has been translated to all major language in the EU and is 
today available in more than 20 countries world-wide. Sweden was the first country after Finland to 
translate the course and make it available at a national scale. 

3 ELEMENTS OF AI – THE UNIVERSITY COURSE 
Linköping University has since fall 2019 provided a 2 ECTS credits course (also) called Elements of AI 
(Grunderna	i	AI	in Swedish). The only course material in the course is the open online Elements of AI 
material. A person that has completed the online course can register for the course, upload their 
Elements of AI certificate, and do a validation test to get the university credits. It is also possible to first 
get admitted to the university course and then do the online course material. The course is given in both 
Swedish and English. The only difference is the language used for communication and validation. The 
language used in the university course and the language used in the online course material are 
independent, so any combination is possible. 

The admittance is as far as possible continuous. There is no limit on the number of participants. 
Everyone who is eligible for university studies are accepted to the course. This basically means any 
high school degree or equivalent. Linköping University has three semesters: Fall, Spring and Summer. 
The normal application period usually ends about 4 months before the semester starts, then it is 
reopened for late admittance shortly before the semester starts. A course instance is open for late 
admittance until about a week before the end of the semester. This means that most of the year, there 
is an open course instance. All students are associated with the same page in the learning management 
system (which can be a bit confusing as the date does not necessarily match the course instance that 
the student is accepted to). 

The examination, from the university perspective, is done in two steps. The first is to complete the online 
course material and the second is to upload the certificate and do a validation test on the university 
learning platform. The online course material consists of 25 questions covering all the course content. 
There are both multiple choice questions that are automatically corrected and free text questions that 
first goes through peer review (each question should be graded on a scale 1-5 by at least three students, 
and each student should grade at least three answers for each question) and then final decision 
(pass/fail) by a teacher. To get a certificate, a student needs to complete all questions with at least 50% 
correct answers. The validation test consists of six questions of the same character as in the online 
material, one for each of the six chapters. A new test is provided roughly every month. A student gets 
one attempt at each validation test and has to have at least 4 out of 6 points to pass course. Through 

 
2 Stereotypical illustrations and stock photos can have damaging effects on the ability and willingness of the general public to 

understand the basics of AI and its relevance in their everyday life [7]. 
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the validation the university verifies the individual knowledge of the student as well as the identity of the 
student as the validation test is done after authentication. 

Table 1: Overview of the number of students on the university course 

Semester # Registered # Completed % Completed 
Fall 2019 (SWE) 2077 962 46 
Fall 2019 (ENG) 60 15 25 
Spring 2020 (SWE) 818 396 48 
Spring 2020 (ENG) 308 165 54 
Summer 2020 (SWE) 765 390 51 
Summer 2020 (ENG) 306 162 53 
Fall 2020 (SWE) 751 361 48 
Fall 2020 (ENG) 242 123 51 

TOTAL 5420 2606 48 

Table 1 gives an overview of number of registered students for each instance of the course and how 
many passed it. As more than 300 students have finished the Spring 2021 course almost 3 000 students 
in total have received university credits for the course. There are many more students that signed up for 
the course but never registered for it. Unfortunately, that information is not kept by the university. Almost 
50% of those registered on the course on the Linköping University system complete it, which is very 
good for a course like this.3 

To manage a course with a few thousand students every semester most of the administration has been 
automated. Initially one faculty (the first author of this paper) worked about 10% with the course and one 
PhD student level course assistant worked about 60%. When the course was up and running, most of 
the day-to-day work was managed by three Master’s level students working 20% each. Currently it is 
managed by one Master’s level student working 20% with the course assistant supporting him (mainly 
by maintaining and improving the scripts that powers the reporting) and the faculty responsible for the 
examination and final reporting. An administrator has worked about 10% on the course to help with 
reporting grades and dealing with registration or reporting issues. The workload was much higher in the 
beginning before most of the administration was automated. 

4 EVALUATION AND ANALYSIS 
The potential benefits of MOOCs include student equity and social inclusion. The extent to which these 
goals are being reached varies greatly between different platforms and courses [6]. The Elements of AI 
has a very diverse set of students, as can be seen in Table 2 showing the demographics of the 
participants seeking university credits through Linköping University. The oldest is over 80 and the 
youngest has just finished high school (you need a high school degree to be admitted to the university 
course). We have had whole families taking the course and companies educating a significant part of 
their staff. More than 100 companies have for example pledged to take the course. This has been extra 
important during the pandemic when many people have had extra time for professional development. 

Students complete the course completely on their own and in their own pace. It is therefore not possible 
to pass the course without active participation. The free text answers also require the students to 
formulate their own suggestions and answers on for example how they define AI. They will also need to 
read the answers provided by other students and reflect on whether these answers the question 
satisfactory. Finally, they will need to find other sources of information, such as a news article or similar, 
for one of the assignments and discuss its content. Taken together, it is clear that the course encourages 
active learning. 

 
3 Not all users who sign up on the Swedish version of the course register to gain university credits. Among all users who registered 

on the Swedish version (n = 33184), the completion rate is 19.4%, while the global completion rate is 11.9%. These numbers are 
still relatively high compared to the average MOOC where the completion rates tend to be much lower; in a study covering all 
courses on the edX platform, Reich and Ruipérez-Valiente (2019) [10] report an average completion rate of 3.1% in 2017-2018. 
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Table 2: Overview of the % female and age statistics of the students on the university course 

Semester % Female Min Age Average Age Max Age 

Fall 2019 (SWE) 38% 18 35 83 
Fall 2019 (ENG) 38% 20 33 53 
Spring 2020 (SWE) 38% 19 34 68 
Spring 2020 (ENG) 36% 20 34 65 
Summer 2020 (SWE) 42% 19 29 76 
Summer 2020 (ENG) 41% 19 29 59 
Fall 2020 (SWE) 41% 18 33 79 
Fall 2020 (ENG) 41% 18 33 68 

TOTAL 39% 18 33 83 

The course is 2 ECTS credits which corresponds to about 60 hours of work. Even without prior 
knowledge it should be possible to finish the course in this time. For many it most likely takes significantly 
less time. This is confirmed by the course evaluation where 74% agrees that the time corresponds to 
the amount of work needed, 18% thinks it takes less time, and only 2% that it takes more time. 

The university course gets very good evaluations. For 2020, the average score was 4.4 (out of 5), which 
is very high. The course got 4.65 on the question whether the content provided what is needed to reach 
the course goals, 4.55 on the question of whether the examination was relevant for the course, and 4.54 
on the question whether the content, organization and examination is in line with the course plan. It is 
clear that the course is highly appreciated and that the course design is aligned with the course goals 
(constructive alignment). 

The most common feedback from the students is about the administrative parts of the course. It can be 
confusing to both have an online course and a university course, and that you need to actively validate 
your results to get the university credits (some believe that you will get them automatically if you 
complete the online course and are admitted to the university course). There is an ongoing dialogue with 
the developers of the online course to support authenticating using the Linköping University 
authentication server. If this was possible, then the extra validation could be avoided. To minimize the 
confusing the university course uses the term “course material” to refer to the online course. 

Another common feedback is that the validation takes more time than completing the course material. 
A student needs to create at least three different accounts, one in the national university acceptance 
system, the Elements of AI platform and finally on the Linköping University system. They will have to 
use at least four different platforms: Elements of AI, antagning.se (national university acceptance 
system), Linköping University student portal, and Linköping University learning management system 
(LISAM). All in all, very many steps are required, even though each is small. There are also delays 
associated with many of the steps. The single biggest improvement would be to remove as many steps 
as possible from this process, however, except from using the Linköping University login for the online 
course, it is hard to see how this could be achieved. 

5 CONCLUSIONS 
The overall experience of setting up and running a really large-scale course has been very interesting 
and rewarding. The impact has been very high, with many companies asking their employees to take 
the course. We expect to see similar educational collaborations to proliferate in the future. According to 
Bates (2015) [1], “[p]erhaps the greatest value of MOOCs in the future will be for providing a means for 
tackling large global problems through community action.” Our experiences with the Elements of AI 
provide ample support for this statement. 
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APPLICATION OF MODERN SOFTWARE PACKAGES IN 
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Abstract 
Preventing future global financial crises is an ongoing process. Global financial crises can stem from 
small domestic situations or from widespread international crises and wars that span entire regions of 
the world, as in the 1997-1998 Asian crisis. They can be triggered by excessive credit growth, collapses 
due to investment bubbles, unsustainable national budget deficits, speculative attacks on fixed stock 
prices, maintained at insolvent levels, cash withdrawals, foreign currency deficits, morale crises, chaotic 
government debt management, or other causes. 

The methodology of teaching mathematics and econometrics at our university includes mandatory work 
with specialized software packages such as Matlab and R language. Students are trained to work with 
these software using real practical data. The training is carried out with more emphasis on practical 
training and less on theory. In the discipline of financial econometrics, students study various static and 
dynamic methods for analysis of financial risk and bank stability. 

The exercises are performed with software packages. Our main thesis is that students need to know 
how to use mathematical formulas in practice. 

In this report will be presented our experience in the field of financial education at South-West University 
"Neofit Rilski". We will present our experience with the use of software packages such as Matlab and 
the R language. Our thesis is that students should be able to work with real data and learn to analyze 
and be able to predict future cataclysms in this area. 

In this report we will also be presented a project on "ANALYSIS OF THE MAIN INDICATORS AND 
REGULATORS FOR BANKING ACTIVITIES IN THE REPUBLIC OF BULGARIA", funded by the 
Research Fund Bulgaria. The purpose of this study is to conduct an in-depth study of the theoretical and 
methodological aspects of financial accounting and supervision of capital and capital adequacy and to 
conduct a practical study of the levels of capital adequacy of commercial banks in Bulgaria for the period 
1999 - 2021. Examples of analysis of time series of real data from the Bulgarian banking system 
analyzed with Matlab and R language will be presented. We will also give a brief overview of the various 
methods of financial crisis analysis that we use in our training. 

The main conclusion in the introduction of modern software packages for financial analysis is that 
students are open to new technologies. They very quickly start installing the proposed software on their 
mobile phones and can do research regardless of place and time. 

Keywords:  finance, teaching methods, Matlab, R language. 

1 INTRODUCTION 
Commercial banks operate in a complex and dynamically evolving environment. They constantly face 
many and varied problems to be solved, which require a lot of information. The information can help us 
learn more about the past activities of banks, to study their current state and to obtain results for future 
trends and patterns in the development of economic processes having influence on them. In order to 
achieve good and accurate results, it is necessary to process and analyze the information available to 
the managers of commercial banks. The analysis of the activity of the banks gives us the main 
information basis for making management decisions and for assessing the effectiveness of the achieved 
results from their implementation in practice. Therefore, the analysis provides a kind of relation between 
the flow of available and constantly changing information [2,3]. 

Each bank is required to maintain equity that is adequate to its overall risk portfolio. The equity of banks 
is of paramount importance for determining the efficiency and reliability of the bank. Capital adequacy 
reflects the percentage of the financial institution's initial capital to its assets (loans and investments), 
which are used as a measure of financial strength and stability. 
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In order to evaluate, analyze, manage and monitor a bank, it is essential to take into account its 
efficiency, liquidity and solvency. To this end, each bank seeks to reduce its losses, i.e. to anticipate all 
possible banking risks. 

The Central Bank constantly monitors, assesses and analyzes risks in commercial banks. This is directly 
related to the requirements of international accounting standards adopted by the International 
Accounting Standards Board and the Bank for International Settlements. In connection with the banking 
crisis in 2007, which affected the global financial system, it was necessary to adopt new and additional 
regulations by the Basel Committee on Banking Supervision, known as Basel III. The requirement to 
analyze and assess the banking risk of these institutions is applied by banking groups as well as by their 
subsidiaries throughout the EU and not only in these countries. On this basis, commercial banks present 
their results in their interim and annual reports, based on prudential rules [6]. 

2 METHODOLOGY 
We all often use the term "risk" in various cases in our lives, not only in the professional sphere, but also 
in personal relationships. The word risk from the French language - "risqué" has several meanings in 
the Bulgarian language: "1. Possible danger; 2. Action at random with the hope of success; 3. Possible 
loss in a commercial transaction, in foreign exchange and credit operations, in insurance, etc.” Each of 
these definitions is used in the specialized field - finance, statistics, stock exchange operations. 
Therefore, before proceeding with the consideration of the different types of risk, we must give an 
economic definition of this term. Given its interpretation in the dictionary and different understandings of 
this term have been used in different economic epochs, there are several definitions of risk in the 
economic literature [5], [9]. 

One group of authors defines banking risk most often as “the danger of not achieving the previously set 
goals. For the bank, this means a reduction in potential profit, loss of liquidity and security, reduction of 
equity, financial difficulties and bankruptcy. In this context, the risk is understood as the presence of 
negative phenomena affecting the condition of the bank. A given combination of circumstances can 
even cause a positive impact on the bank and contribute additional benefits. For example, the exchange 
rate may be more favorable than expected. However, when it comes to lending, one could not expect 
an unpredictable positive turn of events, i.e. the borrower cannot exceed the agreed payments on the 
loan. In this regard, it is logical to adhere to the view that banking risk is perceived as both an unfavorable 
and a favorable opportunity. Making profits in commercial banks is associated with taking risks. But 
these risks must be assessed in advance, as well as monitored over time in individual and global terms. 
The probability of risk should not be considered, but the consequences of risk, because only they can 
be predicted and monitored. "Modern theories of risk management are oriented not to highlight its 
intangible nature and study its consequences, but to build early warning systems for the risk of adopting 
risk-based management, accounting, analytical and control approaches to achieve of its early detection”. 
With good risk management, it can be used as a tool to make bigger profits, not just to limit the risk of 
losing. The risks are studied from different perspectives of the activity of banks (credit institutions), when 
discussing how the different methods and tools are applied to optimize decision-making. Risk 
management, together with its financial aspect, has experienced rapid and rapid growth at an 
unprecedented rate in recent decades [4]. 

3 RESULTS 
The subject of econometrics (economic or financial) is the quantification or evaluation of parameters, 
actions or events, using mathematical models. Drawing up a mathematical model is an art and it is 
gradually acquired through experience. There are two dangers in preparing a mathematical model: first 
to get "lost" in detail; second - to simplify the model a lot. The mathematical models used in econometrics 
can be classified in different ways, but we will focus on the following classification: 

- deterministic models; 
- stochastic models; 
- models in conditions of uncertainty (game theory); 

In addition, models are static and dynamic (when time is a significant factor) mathematical models. 
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To teach our students we use two software - Matlab and R language. Initially, they use ready-made 
examples from the programs [1]. 

 
Figure 1 Experimental data obtained from the 2018 version of Matlab -Demo_RiskEVT. 

The main stages that our students need to learn are: 

1 identification of the problem; 
2 construction of the model; 
3 solving the set task with the help of the model; 
4 verification of the adequacy of the model; 
5 application of the obtained results in practice. 

The study of different models of research by students supports their future professional work and their 
successful implementation in the economic life of enterprises. They can analyze the impending changes, 
identify the deterioration of the economic environment and more. These qualities of students are highly 
valued by their future supervisors [7]. 

The construction of different models or the use of ready-made ones from the software products that the 
students study can be realized in different situations or to create virtual ones. In this way, students are 
encouraged to develop scientific activities that support real economic life. To envisage the setting of 
crises and their resolution when making the right decisions. The study of mathematical models is 
especially important for students involved in finance, marketing, management and other areas of 
economics [14-16]. 
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Figure 2. Experimental data obtained from the 2018 version of Matlab  - Compute the VaR Using the 

Exponential Weighted Moving Average Method (EWMA) 

To begin with, the basics of linear optimization are discussed in detail in the econometrics. This has 
served as the basis for the development of many other mathematical methods, such as integer 
optimization. Later in the econometrics will be integer optimization, some graph models, etc. are 
considered [8]. 

Other important points in the econometrics are: 

- Resource allocation task 
- Network planning and management 
- Elements of queuing theory 
- Inventory management models 
- Portfolio theory 
- Game theory 
- Statistical models 

In the subjects "Accounting", "Enterprise Accounting" and "Bank Accounting" students get acquainted 
and learn what kind of information is contained in certain accounts, with the help of the university 
instructor they can analyze the study of liquidity, solvency and other indicators which accounts to 
observe and explore. When this knowledge is combined with what they have learned in econometrics, 
they can easily analyze any enterprise, regardless of its activity. The knowledge gained from the subject 
"Finance" also helps them to calculate indicators such as autonomy, indebtedness, leverage and others. 
The students themselves develop diploma theses, in which they describe the data of the companies 
from the report on the financial condition, which is public, and analyze the condition of the enterprise for 
a certain period of time and towards the conditions of national and international market. It is also in line 
with the strategy for internationalization of the university [10], [11]. 

This knowledge, skills and experience acquired in the learning process are then applied in practice in 
the enterprise where they work. Learning research approaches in the analysis of the state of the 
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enterprise is very important in making management decisions. They help the manager to realize a 
successful business and realize a positive financial result [15-19]. 

It is also important for students to learn how to properly account for business operations in the enterprise. 
If errors in the accounting of business events and phenomena are made, the information analyzed from 
the accounts will be inaccurate and incorrect. This will lead to conclusions that will mislead users of the 
financial statements. Also, the institutions will not be able to receive cash on loans [20], [21]. From what 
has been said, we can conclude that some disciplines cannot be tolerated at the expense of others. 
When studying economics by the students at our university, the emphasis should be on each subject 
that is studied. If you do not have the correct initial data, how will you do the analysis, if you have data, 
but you do not know which ones to choose, how to make an algorithm, and last but not least you need 
to know what program to use to obtain the required coefficients. But even if we have the indicators of 
capital adequacy, autonomy, etc. students should be able to deduce the trends they show. 

4 CONCLUSIONS 
Our experience in teaching economics shows that students can master mathematics and financial 
econometrics. It only has to be presented in an appropriate way and appropriate training software must 
be used. The practical training of the students is very important and their work with practical tasks 
prepares them for their future activity. 
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Abstract

This study examined cross-cultural similarities and differences in associations among feedback
sensitivity, emotion dysregulation, and school performance in early adolescents. Emotion dysregulation
has been shown to impede youth academic success (Arsenio & Loria, 2014). Evidence suggested that
feedback sensitivity affects individual differences in emotion dysregulation. High punishment sensitivity
has been previously linked to emotion dysregulation strategies, such as rumination (Tortella-Feliu et al.,
2010). On the other hand, high reward sensitivity has been associated with adaptive emotion regulation
strategies (Dennis, 2007). Although the expression of basic emotions is similar worldwide (Ekman,
1999), and although feedback sensitivity appears to follow a similar trajectory across cultures (Steinberg
et al., 2017), there is a dearth of research examining these factors altogether during adolescence and
cross-culturally. 
We hypothesize that higher punishment sensitivity and lower reward sensitivity are associated with
greater rumination and that lower rumination is associated with higher academic performance.

Participants included 534 family triads from three countries and six cultural groups—Colombia, Italy
(Neapolitan, Roman), and the United States (European American, African American, Latinx)—in the
Parenting Across Cultures project (Lansford et al., 2018). Data were gathered at three time points (T1:
youth Mage = 10.89, SD = .70; T2: youth Mage = 12.82, SD = .66; T3: youth Mage = 13.70, SD = .67). 

Feedback sensitivity was measured using a modified version of the Iowa Gambling Task (Cauffman et
al., 2010), which captures behavioral sensitivity to both rewards (gains) and punishments (losses).
Hostile and depressive rumination were assessed at T2 using youth-reports on questionnaires (Caprara,
1985; Abela et al., 2002, respectively) and vignette-based measures (Di Giunta et al., 2017). Academic
performance was measured at T1 and T3 using parent-reports on the CBCL (Achenbach, 1991). 

Two path analyses were implemented to examine hostile and depressive rumination, respectively, as
mediators of the association between feedback sensitivity and academic performance, controlling for
prior levels of academic performance, parental education, and youth gender. Evaluation of model fit was
based upon recommended fit index cut-off values (Kline, 2011). Cross-cultural comparisons were
conducted with X2 difference tests.

High punishment sensitivity and low reward sensitivity were associated with high hostile rumination,
which in turn was associated with low academic performance. Only punishment sensitivity was
associated with high depressive rumination, but no significant association emerged between depressive
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rumination and academic performance. This pattern of results was the same across the six cultural
groups.

This study clarifies the association between discrete negative emotions and adolescents’ academic
performance by considering individual differences in adolescents’ sensitivity to feedback (both positive
and negative). Results suggest that the consequences for emotion dysregulation on adolescents’
academic performance is a function of individual differences in feedback sensitivity. These findings may
help educators work with students who struggle, for example, with anger, and provide them with a
learning environment that affords them the opportunity to succeed academically.

Keywords: Feedback sensitivity, school performance, emotion regulation, preadolescence.

2580



 

 

DIGITAL TRANSFORMATION DURING COVID 19 - A NEW WAY OF 
LIFE IN HIGHER EDUCATION 

Ana Branca Soeiro de Carvalho1, Gabriela Pina2, Nídia Menezes3 

1Polytechnical Institute of Viseu / CISeD (PORTUGAL)  
2University of Minho (PORTUGAL)  

3Polytechnical Institute of Viseu / ESTGL (PORTUGAL) 

Abstract  
Over the last year, we have experienced an extraordinary crisis due to COVID-19, which created rapid 
changes in our society, culture and the economy. It also affected existing practices in education and 
transformed traditional in class experience to either a hybrid or even to an exclusively virtual learning 
environment. During this state of emergency, remote working became mandatory given that the job 
function and the classes were compatible with eLearning. The current research project focuses on 
identifying anticipated needs for skilled workers and formulating strategies, including the scaling up of 
investments in Information and Communication Technologies (ICT) education and training. Focusing on 
management efficiency as well as maintaining the well-being of students and teachers is of immense 
importance. The paper uses normalization process theory (NPT) to examine current thinking and 
approaches and provides guidelines to inform research and practice. The research was conducted in a 
Higher Education Institution located in the northern region of Portugal with over 700 students from all 
over the country. The method used for this exploratory study was a report analysis based on validated 
administrative documents. Although the adoption of distance learning is critical to ensure the continuity 
of education following the physical closure of schools, students are, on average, likely to experience a 
learning loss during the lockdown. 

Keywords: Digital Transformation, NPT, higher education, digital communication. 

1 INTRODUCTION  
The COVID-19 pandemic initiated an extensive, sudden, and dramatic digital transformation in society. 
Such a dramatic transformation in all spheres of life may not have given room for much resistance or 
inertia to emerge. 

Pandemic effects can generate demotivation, dissatisfaction, or even discomfort since it is an activity 
and structure built based on relationships. We can realize those predominantly face-to-face 
relationships, making the pedagogical act a moment of interaction and sharing. 

We are still unsure whether such a loss will translate into a reduction in human capital availability, with 
adverse effects on productivity growth, innovation, and employment, including lower future earnings for 
groups of students directly affected by the block. 

Digital Technology looks closely at one significant facet of our rapidly evolving digital lives: how 
technology radically changing our lives as teachers and students. 

Strategies in the Era of Digital Disruption will provide you and your team with the tools, concepts, and 
perspectives necessary to respond correctly to the digital transformation and turn its threats into 
opportunities to improve your performance and that of your organization. 

Nevertheless, they extensively relied on digital technologies to transform their offerings and, along the 
way, tried to deal with and manage various structural and cultural changes and barriers (cf. e.g., Vial, 
2019). Existing resources and capabilities, including technology, culture, practices, people’s skills, 
competencies, and values, attitudes, identities, and mindsets, have considered barriers to digital 
transformation (Vial). 

The paper uses normalization process theory (NPT) to examine current thinking and approaches and 
offering some guidelines to inform research and practice (NettaIivari et al.). NPT was used to support 
the work of implementation and evaluation of complex interventions. The NPT recognizes that 
individuals have an essential role in contributing to activities that influence the potential for a new 
practice to become normalize and its underlying components of cohesion, cognitive participation, 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
2581



 

 

collective action, and reflexive monitoring. As an exemplar, we focus on the changing nature of work 
and the adoption of remote working practices. 

Normalization Process Theory (NPT) [3] provides a framework for understanding how a new intervention 
becomes part of regular practice. Several studies aimed to develop and validate a flexible survey 
instrument derived from NPT to improve complex interventions within organizational settings. 

We are particularly interested in the digital transformation pushed forward by the COVID-19 pandemic 
concerning higher education students.  

Digital technology, when used responsibly and ethically, provides a close and meaningful analysis of 
the different facets of our lives. The rapid technological evolution (especially concerning artificial 
intelligence and machine learning) radically changes our lives both as teachers and students (significant 
analyses from emerging areas such as digital humanities and environmental humanities). 

Landemore [4] said that "One of the most far-reaching transformations in our era is the wave of digital 
technologies rolling over—and upending—nearly every aspect of life. Now-ubiquitous digital tools and 
platforms have modified work and leisure, family and friendship, community and citizenship." 

Santos [5] draws attention to the new idea of normality. The “new normal," the new reality, is drawing 
from the heart of exceptionality itself, which means that reflecting on this time of abnormality is highly 
complex. The problem is that the chaotic and elusive practice of days is beyond theorization and 
demands comprehension in sub-theorizing mode”. 

In this study, we examine the digital transformation initiated by the COVID-19 pandemic in Higher 
education, the variety of digital divides emerging and reinforced, and the possible barriers reported along 
the way. The study took place in a polytechnic university school with a sample of 700 students out of a 
universe of 6200 students. Our data do not indicate much inertia and resistance towards this 
transformation in both students and teachers. NPT systematically establishes and differentiates the 
phenomena with which it is concerned about defining actors, objects and contexts, and the processes 
that govern them. It, therefore, permits a rational foundation for explanations of observed events and 
procedures about the implementation of new technologies. 

2 METHODOLOGY 
The methodology used was documentary, through indicators of student satisfaction and success. 
Comparisons between absenteeism and sick leave indicators, both for students and teachers, are 
homologous situations for the year 2018/2019, 2019/2020, and 2020/2021. 

The comparative analysis of these years (2019-2020) allowed verifying the number of students present 
in the classes and existing absenteeism.  

We used a descriptive methodology and a case study based on documents to give us accurate numbers 
in a higher education institution. 

The Institution under study is an organic unit of a polytechnic institute of higher education. It has seven 
undergraduate courses and six professional technical courses. It is located in the interior of the country 
and has an aspect associated with management and technologies. One of the major concerns is the 
direct work with the business sector and public administration. 

With 700 students coming from all over the country and islands, this school has a proximity aspect, 
managing to follow up students quickly and effectively. 

This study required strong leadership and commitment from both authors and participants since it 
needed responsibility and transparency for the different analyses carried out and appreciation of the 
results obtained. The present study results from reports produced by the higher school, through 
voluntary and anonymous questionnaires made during enrolment, which assess the degree of 
satisfaction and academic needs).  

The questionnaire is perfectly understandable and does not require any advanced knowledge about 
academic institutions, nor does it require answers to questions that may be ambiguous or discriminatory. 
The purpose and use of the questionnaires were at the beginning of the questionnaire. 

3 RESULTS 
The Educational Institutions of high education announced changes in the organizational structures. 
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The post-COVID-19 phase will offer many opportunities to “Build Back Better” strengthen quality and 
equity in school systems. Countries will need to devote the necessary financing to achieve these goals 
― and they will need to bridge digital gaps ― if they want a generation of flourishing young people. 

We can conclude that in all the high education tasks, strong school leadership will be essential. 
Countries will need to devote the necessary financing to achieve these goals ― and they will need to 
bridge digital gaps ― if they want a generation of flourishing young people. 

As the International labor organization director said, there is no doubt that our new report on homeworker 
calls for better protections for the hundreds of millions of people working from home globally. 

Pandemic effects can generate demotivation, dissatisfaction, or even discomfort since it is an activity 
and structure built based on relationships. In predominantly face-to-face relationships, it was making the 
pedagogical act a moment of interaction and sharing.  

Such loss reflects the reduction in test scores students would be experiencing because of less time 
spent in learning than the amount of time they typically invest when they are in school. 

Considerations and numbers should be kept in mind by the policymaker. Most of all, when deciding 
about the budget to be invested in mitigating the detrimental effects of COVID-19 on education. 

We are still unsure whether such a loss will translate into a reduction in human capital availability, with 
adverse effects on productivity growth, innovation, and employment, including lower future earnings for 
groups of students directly affected by the block. 

The work has to be shared, Ministries / Government, school boards, teachers, and students will have to 
take additional measures to combat this problem. 

3.1 In-class teaching vs. online teaching 
NPT is concerned with the generative processes that underpin three core problems: implementation 
(bringing a practice or practices into action); embedding (an approach or methods in everyday work of 
individuals and groups); and integration (when a rule or rules are reproduced and sustained in the social 
matrices of an organization or Institution). Each construct represents a generative mechanism of social 
action. Each construct means different kinds of work that people do as they work around a set of 
practices, whether new technology or a trial of a complex intervention. 

Through mentoring and tutoring, the Institution tries to monitor students to accurately perceive emotional 
problems and the inadequacy of this change imposed by COVID 19. 

NPT proposes four constructs representing different kinds of work around implementing a new practice: 
Coherence, Cognitive Participation, Collective Action, and Reflexive Monitoring. 

The assessments are in person so that there is more excellent monitoring of the students, always 
respecting the distance rules imposed by the state of emergency. 

No doubt that using a dual learning system (with offline and online elements) can solve the problem that 
COVID 19 imposed on us. During this pandemic situation, it is essential to note that:  

1 It requires a revision of the curriculum and the operating regulations (e.g., pedagogical regulation);  
2 The structure of many existing buildings may not be adapted to maintain physical distance;  
3 The computer system does not always allow the rapid and efficient use of ICT; 
4 It requires a change in the teaching capacity to function in both online and face-to-face systems. 

We can think about an important question - the effectiveness of in-class teaching vs. online teaching. 

Sprang and Silman[6] show that children isolated or quarantined during pandemic diseases are more 
likely to suffer from acute stress disorder, adjustment disorder, and grief. 

It seems that students confined at home with their parents due to COVID-19 may feel more stressed 
and anxious.  

While attempting to work in small groups, a single recovery approach is unlikely it will be enough to 
make up for missed learning opportunities.  

One out of three students now take at least one course online during their college career, and that share 
has increased threefold over the past decade (Collier& Ross)[7]. Online college courses are a rapidly 
growing feature of higher education. 
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Table 1.Number of Students. 

 Number of Students  Assessment (%) Finish the graduation 

2018/2019 550 83% 68% 

2019/2020 620 75% 60% 

2020/2021 723 - - 
The number of students from 2018 until 2021 - information in the Institution report. 

Table 2. Platforms - ICT. 

 ZOOM /COLIBRI TEAMS MOODLE 

2018-2019 - - 550 

2019/2020 400 150 620 

2020/2021 150 50 723 
The number of platforms used in the Institution from 2018 until 2021. Information in the Institution report. 

Table 3. Number of Students on the dual system (online and in-person classes) 

 Number of Students 
per class 

Assessment (%) 
online  

Assessment in 
person 

2018/2019 - - 100% 

2019/2020 25 to 75 50% 50% 

2020/2021 723 - 100% 
It is not allowed to have only an online assessment, guidelines of the Government.  

As shown in table 1, the number of students decreased relative to the assessments during 2020. 
However, the number of students in the Institution has increased from year to year because students 
look for safer places and support the school. The financial issue is another relevant point for this option, 
life in the countryside is cheaper than in big cities. 

Table 2 shows more effective platforms in 2019-2020 than during this year 2020-2021. Students look 
more for face-to-face classes than online classes. 

With the guidelines given by the Ministry of Technology and Higher Education, evaluations during  2020-
2021 will be mandatory in person.  

By listening to the delegates of the year who represent the students of the various courses, we found 
that most students prefer to take face-to-face classes. They also like to be in direct contact with the 
teachers and do work at school. 

In an interview, Tara Beteille [8] said that "must equip teachers to assess students when they return to 
school so that they can identify what essential content and skills have been lost and need to be rebuilt, 
as well as to detect warning signs of abandonment." 

4 CONCLUSIONS 
The future consequences generated by the pandemic, social confinement, and changing routines are 
still unpredictable. The global economy is changing. Current jobs are disappearing due to automation, 
and new jobs are emerging every day because of technological advances. 

NPT is an action theory, which means that it is concerned with explaining what people do rather than 
their attitudes or beliefs. 
Bernholz( [9] said, "We must consider whether and how our networks of digital communications 
accommodate and protect individual rights to expression and association in ways that also protect the 
privacy and resist corporate or state surveillance.” 
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Reflexive monitoring is the appraisal work that people do to assess and understand how a new set of 
practices affects them and others around them. 
NPT can help inform, guide or structure your emerging interpretations, conclusions, and recommendations. 
Pandemic effects can generate demotivation, dissatisfaction, or even discomfort. 

It is an activity and structure built based on relationships, in predominantly face-to-face relationships, 
making the pedagogical act a moment of interaction and sharing.  
Such loss reflects the reduction in test score students would be experiencing because of less time spent 
in learning compared to the amount of time they typically invest when they are in school (Houlden, S., 
& Veletsianos)[10] 
This consideration and numbers kept in mind by policymakers when deciding about the budget invested 
in mitigating the detrimental effects of COVID-19 on education. 
Collier [11] said that it "is aiming to analyze current surveillance practices in the higher education sector 
(including broader educational technology, policy, and other spaces) and trying to understand what post-
surveillance futures might be desirable and how to work toward these." 
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UNIVERSITY STUDENTS’ ATTITUDE TOWARDS BLENDED AND 
DISTANCE LEARNING CLASSES OF ENGLISH 

A. Daukšaitė-Kolpakovienė 
Vytautas Magnus University (LITHUANIA) 

Abstract 
Distance teaching and learning is not new and has been used by companies, organisations, and 
educational institutions all over the world for quite some time ([1],[2]). However, due to the growing 
COVID-19 spread in 2020, institutions of higher education all over the world tried to move their classes 
to online environments quickly and continue education there. Vytautas Magnus University (VMU) in 
Kaunas, Lithuania, was not an exception. This article will discuss two quantitative and qualitative 
studies conducted using online questionnaires. Research 1 aimed to reveal VMU students’ (n=34) 
attitude towards different aspects of both blended and distance learning of English as a foreign 
language at upper-intermediate level, while Research 2 intended to reveal the university students’ 
(n=74) attitude towards distance learning of English as a foreign language at upper-intermediate level. 
The participants of the former research experienced both blended and distance ways of learning in the 
spring semester of 2020 during the first lockdown in Lithuania (in general, all foreign language classes 
at VMU use blended learning, but because of the pandemic more than a half of all the classes were 
held in the distance learning environment - Moodle), while the latter research participants experienced 
only distance learning in the fall semester of 2020 during the second lockdown in Lithuania (because 
the situation of the pandemic did not allow blended learning to happen, and the university decided to 
start distance classes from the very beginning of the semester).  

The findings of Research 1 showed that the respondents were less satisfied with the development of 
all English skills, except for writing and listening, and their learning outcomes in distance learning 
classes when they experienced both blended and distance learning. This was related to the research 
participants’ lack of motivation to study from home or passivity of other students, which demotivated, 
too. The students mostly missed face-to-face communication which was the essence of traditional and 
blended classes. In comparison, the participants of Research 2 studied in the distance learning 
environment the whole semester and only one in ten students was dissatisfied with distance learning 
(the number was four times bigger in Research 1 when distance learning was used as a way of 
emergency remote learning). This and other research findings revealed that the longer the students 
studied in the distance learning environment, the better their attitudes towards distance learning were, 
even though Research 2 participants (just like the participants of Research 1) felt less motivated to 
study in the distance learning environment than they would have otherwise been. Nevertheless, the 
participants of both studies gave preference for blended rather than distance learning, even though 
they had had much experience studying (not necessarily English) in the distance learning 
environment. In addition, open ended answers revealed the main two challenges, namely technical 
issues and distractions in their home environment, which made distance learning more difficult, but 
many advantages were indicated as well. For instance, synchronous classes in the distance learning 
environment were convenient and saved commute time. 

Keywords: Blended learning, distance learning, EFL, VMU, university students  

1 INTRODUCTION  
As suggested by Meskill and Quah, “language teaching in formal, institutional contexts is swiftly 
moving to blended and online venues with educators seeing positive value in both asynchronous and 
synchronous forms of target language communication with their students” [3]. At Vytautas Magnus 
University (VMU) in Kaunas, Lithuania, students design their own study schedules and have both 
obligatory and elective courses. Most of the courses are taught in a classroom, but students also have 
a chance to choose distance (remote) classes not only of some foreign languages, which are usually 
taught using a blended form, but also other courses, usually elective ones. For example, in the spring 
semester of 2020, there were fourteen distance study subjects offered at bachelor level: five elective 
courses for all students of year one and year two, seven speciality subjects in the Faculty of 
Economics and Management and two in the Education Academy (according to the schedule of spring 
2020). In addition, there was also one study programme, provided by the Innovative Studies Institute, 
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in which distance teaching and learning was used all the time except for the introductory class in all 
twenty-five study subjects. Moreover, the university offered three master’s degree courses to study in 
a completely distant mode. However, in distance classes midterm tests and examinations are usually 
not taken in the virtual environment, but sometimes it depends on the course.  

According to Vaughan, “[t]he adoption of blended learning environments in higher education poses a 
series of opportunities and challenges for students, faculty and administration” [4]. It really does, but it 
is important to point out that usually universities prepare both blended and distance courses in 
advance. Nevertheless, due to the outbreak of the coronavirus in 2020, all teachers, no matter if they 
had had experience of distance teaching or had not been trained to do it, had to switch to teaching 
fully online. Even before this, all VMU teachers and students had used Moodle (a virtual learning 
environment that is also referred to as a learning management system) either as a platform for course 
material or assignment submission, while all foreign language courses (and probably some others) 
were blended courses that had face-to-face traditional classes on Mondays, Tuesdays, Thursdays and 
Fridays, while Wednesdays were dedicated to studying on Moodle where students worked on various 
assignments individually. In other words, foreign language classes used blended learning most of the 
time, but sometimes distance learning courses (e.g. of English or Finnish) were offered to cater for the 
needs of students as well.  

Brenton emphasises that nowadays the medium or media through which education happens is not 
important but what is the focus of education is what “makes good teaching,” because “a successful 
course – distance or blended – has to be about much more than high quality electronic content” [5]. 
Distance teaching and learning is not new and has been used by companies, organisations, and 
educational institutions all over the world for quite some time ([1],[2]). Therefore, distance and blended 
learning should not be seen as a strange but rather as a natural outcome of the evolution of education 
[6]. However, Ekmekci [7] claims that at present blended learning is more popular, which increases 
research on it, but research on student attitudes towards distance learning is very limited. 

Two studies that will be described in this article aimed at contributing to these two areas of research 
by revealing VMU students’ attitude towards both blended and distance learning of English (via MS 
Teams, BigBlueButton and Moodle), as the participants of Research 1 (R1) experienced them in the 
spring semester of 2020, while the participants of Research 2 (R2) experienced only distance learning 
in fall 2020, since the situation of the pandemic did not allow blended learning to happen, and the 
university decided to start distance classes from the very beginning of the semester. As these 
students had grown up with technologies and could be seen as digital natives, it was relevant to see 
whether they had difficulty in switching from one mode of learning (blended) to another one (distance 
learning) and whether they were satisfied with distance learning in both studies. 

Hodges et al. have referred to the switch, which many teachers and students experienced in spring 
2020, as a move from face-to-face or blended to “emergency remote teaching” [8] to emphasise a lack 
of readiness for it, but the present article will use the term of distance learning, because it is not 
possible to claim that the university was entirely unprepared for the switch. In addition, the term 
“remote learning” is often used to refer to learning taking place from different locations but is often 
used synonymously to refer to distance learning, too [9]. The search for literature on the concepts 
showed that the latter term (distance learning) is more popular and thus will be used in this article. 

2 METHODOLOGY 
The aim of R1 was to reveal university students’ attitude towards blended and distance learning of 
English as a foreign language. These students experienced both ways of learning, as they were 
attending a course of upper-intermediate level of English at VMU in the spring semester of 2020 and 
had to switch from blended to distance learning. Till the spread of the coronavirus they had had 
blended learning classes (February 3-March 12, 2020), and later the university moved to distance 
learning (March 13-May 22, 2020) because of the pandemic.  

The research was qualitative and quantitative. Its questions were the following: 

• What was the respondents’ (students’) experience using blended and distance learning? 
• What advantages and disadvantages of blended and distance learning did the respondents see 

in relation to their upper-intermediate level English classes? 

An online questionnaire consisting of 31 open-ended and closed-ended questions and statements was 
used in the study. The first part of the questionnaire was comprised of four socio-demographic 
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questions, while the second part was designed to reveal students’ attitudes (27 questions). The 
research participants were filling out the questionnaire not during their regular class time but at any 
convenient time for them within two weeks at the end of the course.  

Out of 34 R1 participants, 76.5% were females and 23.5% were males. Their age ranged from 18 to 
over 23 years of age. All these students attended VMU as undergraduate students. 76.5% of them 
were in the first year of their studies, 11.8% were in the second year of their studies, whereas the rest 
of the sample was in the third (5.9%) and fourth (5.9%) year of their studies. All the students were 
about to complete the course of upper-intermediate level of English but had not taken their final 
examination yet.  

Since the spread of the COVID-19 was not stopped and VMU decided to start the classes of all foreign 
languages in the online environment in the fall of 2020, it was relevant to continue the research by 
involving upper-intermediate level students of English who would study only in the distance learning 
environment and learn whether their attitudes towards distance learning differed from those who had 
experienced both blended and distance learning the previous semester. Thus, R2 was carried out at 
the end of the fall semester of 2020 (not during the class time of the research participants) and 
involved 74 participants who filled in a questionnaire that involved only a part of the questions included 
in the questionnaire of the previous research. In other words, the questionnaire included only the 
questions about distance learning and sometimes were adapted specifically for the context of R2, 
since these students studied English only in a distance mode (10 September – 4 December 2020, but 
their examination was later). Thus, the questionnaire consisting of 20 open-ended and closed-ended 
questions and statements was used. The first part of the questionnaire was comprised of four socio-
demographic questions, while the second part was designed to reveal students’ attitudes (16 
questions). The students in both studies agreed to participate in the research, and the questionnaires 
clearly stated that their answers would be used only for scientific and academic purposes. 

Of 74 students who participated in R2, 71.6% were females and 28.4% were males. Their age ranged 
from 18 to over 23 years of age (just like in R1). 73 students (98.6%) attended VMU as undergraduate 
students while 1 (1.4%) as a graduate student.  

86.5% of R2 participants were in the first year of their studies, 10.7% were in the second year of their 
studies, whereas the rest of the sample was in the third (1.4%) year of their studies or in master’s 
degree studies (1.4%). All the students were about to complete the course of upper-intermediate level 
of English but had not taken their final examination yet.  

It is important to point out that both studies have their limitations, since the results retrieved from the 
answers that will be discussed in the next section were provided by quite a small number of students, 
the number of participants was not even in both studies and represented only a class of English as a 
foreign language. In addition, not all research participants dedicated much time to provide answers to 
open-ended questions. On the other hand, another study carried out by the Faculty of Social Sciences 
at VMU has received similar results in terms of other courses and distance learning [10].  

3 RESULTS 
As pointed out previously, R1 and R2 were based on quantitative and qualitative analysis. Certain 
aspects of the two studies were compared to see how similar or different the results were and what 
implications could be seen. 

Considering the materials used in distance learning classes, the respondents of both studies indicated 
that they were relevant for their studies, as 82.4% in R1 and 74.3% of them in R2 said they were 
relevant. Thus, it seems that the transition from blended to distance learning in R1 and distance classes 
in R2 were very satisfactory in terms of the materials used in the course of upper-intermediate English. 

However, when the research participants were asked to express how satisfied they were in terms of 
their achieved study results, the percentage of satisfied students was significantly lower, for 47.1% 
were satisfied with them in R1 in comparison to 41.9% in R2. In addition, the number of dissatisfied 
students in R1 was 41.2%, while it was only 10.8% in R2. In other words, even though the numbers do 
not differ much in terms of satisfaction of the achieved study outcomes, it appears that there were 
definitely fewer dissatisfied students in R2, as the students studied in the distance learning 
environment the whole semester. It is possible to assume that the longer the students studied in the 
distance mode, the more satisfied they were, as they did not question the distance learning 
environment and its possibilities in helping to achieve study outcomes, while in R1 the students had 
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had blended classes that they liked and felt they were able to achieve their study outcomes a lot better 
this way than in the distance learning environment where they studied later as a part of emergency 
remote learning that the pandemic enforced on them unexpectedly. 

On the other hand, as far as the study mode is concerned, the research participants in R2 would 
mostly choose blended learning (even though they did not have a chance to experience it in their 
classes of English), as 66.2% of them indicated so, while the number in R1 was slightly higher, since 
70.6% of the research respondents indicated such a preference, because they had been used to it. 
Moreover, when it comes to only face-to-face and only distance learning, the numbers differ in both 
studies a lot more. In R2, 23% would choose only distance learning (in contrast to 11.8% in R1) and 
10.8% (in contrast to 17.8% in R1) would prefer only face-to-face classes if they had a choice to make. 
Thus, those who studied only in the distant environment (R2) gave more preference to it and less 
preference to face-to-face classes, but the preference for blended learning was the strongest in both 
studies, in fact, over six times stronger than for only face-to-face classes.  

As the research respondents of R1 had had face-to-face and blended classes at VMU, they were 
asked to compare the quality of these classes with their distance learning classes, while R2 
respondents compared their distance learning classes with the face-to-face classes they had had at 
school if they were first year students, but year two and other students compared their distance 
classes with the face-to-face and/ or blended classes they had previously had at their university. The 
comments provided by the respondents reflect on the students’ general opinions concerning distance, 
face-to-face and blended learning. There were several individual students who believed distance 
classes were less effective, but all other comments were similar to the following one about distance 
learning (the language is not corrected): “Sometimes there are barriers to connecting due to the 
Internet or technical barriers, but in my opinion, the quality of studies is not affected or has very little 
impact, as it still depends on each student’s individual work and efforts to achieve better results”. Yet, 
as noted above, the majority would choose blended rather than distance learning. 

Whether the students felt comfortable in their distance learning classes might have been related to 
their previous experience, since as seen in Fig. 1, more than a half of all the participants of both R1 
(70.6%) and R2 (59.9%) had been involved in more than four distance courses before.  

 
Figure 1. How many distance learning courses (not necessarily English) the students had been enrolled in 

before (R1 is on the left while R2 is on the right) 

However, it seems that the previous experience of distance learning had nothing or little to do with the 
preferences that have been discussed above. At the same time, it is important to emphasise that in R2 
60.8% of the respondents said they were ready and 23% said they probably were ready to study in the 
distance environment, as they had known about the university decision to start distance classes from the 
very beginning of the fall semester, unlike the respondents in R1 who needed to move to the online 
environment quickly and without any time for preparation, but R1 participants had had relatively more 
experience studying in a distance mode than in R2 participants. Therefore, the previous experience of 
distance learning may have helped to be technologically equipped for distance learning of English during 
the pandemic, but this did not increase R1 participants’ satisfaction with distance learning. 

Despite their preference for blended learning, the respondents in both studies saw many advantages 
of distance learning. Just like in R1, the respondents in R2 liked that they did not need to get up early 
for their synchronous classes on Mondays, Tuesdays, Thursdays and Fridays (Wednesdays were still 
dedicated to work individually on Moodle), did not need to go anywhere and were able to join their 
classes from everywhere in the world (several Lithuanian students were abroad, e.g. in the UK or 
Sweden, while some others were not in Kaunas (Lithuania), where the university is located) and save 
commute time. This is only one example of many provided in both questionnaires (the language is not 
corrected): “I can say that it is more comfortable to learn at home, I can wear what is comfortable to 
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me, I can sleep a little longer. I see many benefits.” Nevertheless, these explanations do not reflect on 
any advantages of actually studying English in a distant environment but rather on convenient 
conditions to attend classes. Probably due to the mentioned advantages of distance learning, 68.9% 
of the participants of R2 believed that such classes were convenient (in comparison to 41.2% in R1) or 
more convenient than not (21.6% in R2). 

As far as challenges of distance learning while studying English at upper-intermediate level are 
concerned, the same two main ones, namely technical issues, such as the Internet connection and 
device (e.g. camera, microphone or computer) problems, and distractions in their home environment 
were indicated most frequently in both R1 and R2 when the respondents needed to provide comments 
in the provided boxes in the two questionnaires. In fact, unstable home Internet connection was seen 
as one of the greatest challenges in distance learning, because the respondents were afraid that they 
would get disconnected during a test or a class and some of them were indeed disconnected but were 
able to return and continue studying or doing a test. However, one more challenge was indicated 
almost as much frequently as technical issues and distractions at home. It was a lack of motivation, 
but R1 participants indicated it more frequently than those of R2. Consequently, the earlier discussed 
course outcomes and satisfaction with them depended more on student motivation and other issues in 
distance learning rather than the quality of classes and materials, which the respondents in both 
studies agreed were good enough and thus they were happy about them.  

In addition, R2 participants were satisfied or very satisfied with the development of all of their English 
language skills, as over 60-80% of them indicated so, but the percentage differed in terms of different 
skills. In fact, the numbers of satisfied and very satisfied students in relation to all English skills were 
significantly better in R2 than those of R1 in distance learning: 62.2 % (31.2% in R1) were satisfied 
and 18.9% (18.8% in R1) very satisfied with their reading; 47.3% were satisfied and 35.1% were very 
satisfied with the development of their vocabulary; 47.3 (37.5% in R1) were satisfied and 33.8% 
(37.5% in R1) were very satisfied with their grammar; 45.9 % (18.8% in R1) were satisfied with the 
development of their speaking skills. 37.8% (31.2% in R1) were satisfied and 24.3% (25% in R1) very 
satisfied with the development of writing, while 48.6% (43.8% in R1) and 17.6 % (25% in R1) very 
satisfied with their listening skills. It is interesting to note that quite a significant part of students was 
neutral about their speaking (18.9%), listening (24.3%) and writing (31.1%) skills in R2. Thus, it seems 
that the respondents were the least satisfied with their productive skills and listening, which is a 
receptive skill. The participants of R2 were satisfied the least with writing, speaking, and listening 
skills, but even then, 60% of them were satisfied rather than not. This means that less than a half of all 
research participants were either neutral or dissatisfied (ranged from 4% to 13%). Overall, R2 
participants were even more satisfied with the development of all their English skills than the 
participants of R1 in both blended and distance learning.  

Furthermore, 91.9% of the respondents in R2 and 94.1% in R1 believed that their teacher conveyed 
the information successfully in distance learning classes and the assignments were clear. This 
probably increased R2 student satisfaction with distance learning of English and made it easier to 
study in the virtual environment, but the teacher’s effort, which was evaluated very well, did not 
increase student satisfaction with distance learning in R1, since students still felt less motivated to 
study and develop all their English skills. In general, most of the respondents in both studies 
emphasised their teacher’s work (their teacher was the same in both studies), the used teaching 
methods and attention to all language skills, which was what they liked about distance learning. This 
demonstrates that the teacher plays an important role ensuring the learning process in distance 
learning environments.  

 
Figure 2. How students would like to be tested if they had a choice in R1 (on the left) and R2 (on the right) 
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Finally, it is important to point out that almost the same percentage of the respondents in the two 
studies believed that both ways of testing – online and on paper – were fine for them (see Fig. 2). 
Nevertheless, 35.3% of them would prefer only paper-based assignments in a physical classroom in 
R1, while a similar number (35.1%) would prefer to write tests only online in R2. Some of the 
respondents in R2 explain their preference for online testing by saying that despite possible Internet 
connection issues, it is less stressful to write a test in their home environment because it helps to 
concentrate, while some others state just the opposite in R1. Therefore, the preference for paper-
based testing in a physical classroom may be related to the fact that some students had their brothers 
and sisters studying at home and parents working from home during the pandemic, while others did 
not have similar distractions. 

4 CONCLUSIONS 
This article has shed light on VMU students’ attitude towards both blended and distance learning of 
English as a foreign language at upper-intermediate level, since the participants in R1 experienced 
both ways of learning in the spring semester of 2020, while those in R2 experienced only distance 
learning in the fall semester the same year. The findings in both studies showed that the materials 
were relevant, the information was conveyed well, the assignments were clear, the classes were 
equally interesting and of the same quality in both blended and distance learning classes of English, 
but in R1 the respondents felt significantly more satisfied with the learning outcomes and happier with 
the development of all language skills, except for writing and listening, in blended than in distance 
learning classes. This was due to their lack of motivation to study from home, passivity and laziness of 
other students, which also demotivated the respondents of R1, technical issues and distractions at 
home. However, even though R2 participants were significantly more satisfied with the development of 
all English skills, they also noted motivation as one of the biggest challenges in distance learning. A 
study by Kormos et al. [11] has revealed that sometimes students do not improve or even do not 
maintain their knowledge of English if they do not feel external pressure. The same conclusion was 
made by Karaaslan and Kılıc in 2019 [12]. Therefore, future research into motivation could show 
whether students feel less motivated to study from home because they feel less controlled in the 
learning process and are more relaxed in distance learning classes. In addition, many students in R1 
and R2 indicated distractions at home and technical issues that they experienced in distance learning, 
which means that these students could not concentrate, engage actively, learn or improve their 
English as much as they wanted to. This happened to both very motivated and less motivated 
students but could probably be avoided under “normal” circumstances of distance learning when there 
is no pandemic. 

Moreover, in distance learning classes of upper-intermediate English, the university students missed 
and lacked face-to-face communication, which is the essence of traditional face-to-face and blended 
teaching and learning, but noted that they liked their distance classes, because they were convenient 
and helped to save commute time. What is more, more than one half of all research participants in R1 
and R2 noticed no difference in testing online or in a physical classroom and could do both in the 
future if they have a chance to choose, since such written assignments check knowledge rather than 
involve a lot of communication. However, academic honesty was not considered in the two studies, so 
it is not clear if the preference for online testing was given because it may have created convenient 
conditions to consult other sources at the time of testing or the very testing environment was more 
user friendly than testing in a physical classroom. This could be a possible direction for research in the 
future. 

Since the use of online platforms, such as Moodle, BigBlueButton or MS Teams, to some extent mirror 
the authentic uses of social media, it seems it was not difficult for the students to move to the distance 
learning environment. At the same time, it is important to point out that all the research participants 
had had experience of distance learning courses, so distance learning was not new, and it was easier 
for both R1 and R2 participants to adapt to the changed circumstances quickly during the global 
pandemic that started in 2020. 

Even though R1 involved two times fewer participants than R2, there are many similarities in the 
research results, thus it may be important to emphasise that the number of participants did not 
diminish the validity of the research findings. However, where the results differed, it could have been 
explained by the length of distance studying experience, as it may be stated that the longer the 
research participants studied English in the distance study environment, the more satisfied they were 
with the development of all the English skills, the learning outcomes, online assessment, etc., even if 
they in general preferred blended learning more than distance learning or had less previous 
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experience studying in the distance learning environment. Thus, it is possible to state that even though 
distance learning “carries a stigma of being lower quality than face-to-face” learning [8] or blended 
learning, the two studies, which provide university students’ attitudes, described here show otherwise 
or at least not quite so. 
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PRE-SERVICE LANGUAGE TEACHERS’ BELIEFS ABOUT DIGITAL 
COMPETENCE AND ITS ROLE IN THE DEVELOPMENT OF THEIR 

CREATIVITY 

Tsvetelina Harakchiyska 
University of Ruse (BULGARIA)  

Abstract  
The recent situation with the COVID-19 pandemic posed a new demand of teachers and on their 
competences and skills as educators as they were forced to “switch” to online teaching mode. This, 
along with the fact that many pre-service teachers in their final years at university were asked to get into 
school and substitute the regular teachers who got affected by COVID-19, put forward the idea of 
reconceptualising the role of developing educator-specific digital competence of student teachers. The 
aim of the present study is to determine pre-service English Language (EL) teachers’ beliefs about digital 
competence and their perceptions about its effect on their own creativity as teachers to young L2 
learners. The study implements a relatively new methodology in the field of foreign language teacher 
research – the Q-methodology which has been widely used in social sciences and which recently gained 
an impetus in studies related to the exploration of cultural identity and plurilingualism. A Q-methodology 
questionnaire was administered to 63 student teachers of English at a Bulgarian University. The results 
indicate that EL pre-service teachers’ digital competence is considered a necessary asset in the 
repertoire of a successful young learner L2 teacher. However, digital skills tend to be regarded as a 
technical aspect of the teaching profession that contributes to enhancing the creativity of L2 learners, 
rather than the creativity of teachers. The practical implication of the study is that pre-service English 
language teaching programmes at university level need to focus more on explicitly developing the link 
between digital competence and L2 teachers’ creativity.  

Keywords: Pre-service English language teachers, digital competence, creativity, 21st century skills. 

1 INTRODUCTION 
Тhe COVID-19 pandemic has been a serious challenge to the educational systems worldwide in the last 
year and a half as it has affected around 1.6 million learners on a global scale [1]. The shift from 
“traditional” to online learning posed an enormous pressure on pre-service teachers who were deprived 
from the opportunity to get hands-on real classroom experience as part of their teaching practice or 
lesson observation schedule [2, 3, 4 among others]. Bulgarian pre-service teachers were not an 
exception.  

Pre-service teachers of English (as foreign language) to young trained at the University of Ruse 
(Bulgaria) are required to complete a 120 hours of pre-diploma teaching practice at their final year in the 
Undergraduate programme of primary school pedagogy with a foreign language. During that teaching 
practice they have to demonstrate sound general and subject specific pedagogical skills, effective and 
efficient lesson planning skills, classroom management skills that allow for active, diverse and inclusive 
teaching and learning, sensitivity to learners’ educational and emotional needs, increased cultural 
awareness, smooth communication with pupils and strong command of the target language. Prior to that 
student teachers are expected to complete a 30-hour English language lesson observation practice and 
a 30-hour English language teaching practice. According to the state regulations and the regulations of 
the university concerning the training and professional development of teachers, the lesson observation 
and the teaching practice take place in a school setting under the supervision of a mentor teacher and 
a university methodologist, while the pre-diploma teaching practice is supervised only by a mentor 
teacher, but the pre-service teachers are assessed also by a university methodologist. The schools 
where the future teachers are placed are partner schools in the town with which the University of Ruse 
has a long-term collaboration.   

When schools in the town of Ruse closed in mid-March 2020, student teachers of English to young 
learners could not start their pre-service teaching practice in the usual way. Rather, they had to assume 
the role of digital teachers who were given the chance to teach together with a mentor teacher and take 
some but not complete responsibility of the English language lessons. The reason for that distribution 
of roles was due to the fact that trainee teachers were placed in a situation of isolation and uncertainty 
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which required from them extra time and efforts in getting to know not only the digital platforms used in 
the online English language training of primary school pupils, but also in making methodological choices 
about the ways in which content, activities, communication, learner collaboration and monitoring could 
be organized and managed in a virtual classroom. Considering the critical importance of digital 
competence and its integration into the teacher training programmes offered by the University of Ruse, 
a logical question to ask in this case was: Are the pre-service teachers of English to young learners 
trained by the University of Ruse equipped with the necessary competences and skills to successfully 
use (critically and creatively) digital technologies in their professional activities as teachers?  

The current paper is an attempt to provide an answer to that question and contribute to the growing 
spectrum of research findings that explore the potential of digital technologies in enhancing pre-service 
teachers’ pedagogical practices, creativity and learner potential [ 5, 6, 7, 8 among others ]. We aim to 
do so by offering fresh insights on pre-service English as a foreign language teachers’ beliefs about the 
importance of educator-specific digital competence and its effect of the ability of teachers to approach 
English language teaching to young learners creatively.   

2 METHODOLOGY 

2.1 Participants 
The participants in the study which was carried in the period April – May 2020 were 63 student teachers 
of English as a foreign language to young learners at the University of Ruse (Bulgaria). The participants 
were students in their final year of pre-service training who were supposed to start their face-to-face pre-
diploma practice in March 2020. The mean age of the participants was 21.3 years (ranging from 20 to 
35) with a standard deviation of 1.94 and the gender distribution was the following: 59 female and 4 
male students. That gender distribution is typical for the students who are trained to become English 
language teachers to young learners. 

2.2 Method 
The research approach used is the Q-methodology since it is a structured and systematic methodology 
that allows for the identification of mindsets and attitudes towards different perspectives. Though 
intensely applied in psychology and sociology, it is recently gaining impetus in studies in the field of 
cultural identity [9, 10], foreign language learning [11, 12] and teachers’ beliefs about their own 
competences [13, 14, 15].  

The Q-methodology is a suitable approach to the investigation of pre-service teachers’ mindsets about 
their teaching competences since it allows for the collection of both qualitative and quantitative data 
while involving participants to think about their own teaching skills in a critical way. The study participants 
were required to sort a collection of 52 statements (the so called “Q-sample”) on a scale that ranges 
from “least important” (i.e. -5) to “most important” (i.e. +5) according to a sorting grid (Figure 1).  

 - 5 - 4 - 3 - 2 - 1 0 1 2 3 4 5  

             
             
             
LEAST           MOST 

IMPORTANT          IMPORTANT 
             
             
             

Figure 1. The Q-sort grid used in the study 

Unlike the Likert scale, where participants can opt for the “neutral” value of each statement, the Q-sort 
grid demands from them to think carefully about how the statements relate to each other and rank each 
statement depending on whether it belongs to the most important or least important competences of 
successful 21st century English language teachers to young learners.  
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2.3 The instrument 
The final set of statements concerning teacher competences used in the current study was designed 
over a period of two years. The statements were collected through focus group discussions with pre-
service language teachers during the winter semester of the academic 2018 / 2019. The data obtained 
from the focus groups were supplemented with descriptors of didactic competences extracted from 
various teacher competence frameworks [16, 17, 18] which led to the compilation of a list of 89 items. 
This initial set of statements was send to practicing school teachers of English to young learners (acting 
as mentors) for revision and refinement. The reduced number of 60 statements was then tested in a 
pilot study with 30 pre-service teachers of English to young learners during the winter semester of the 
academic 2019 / 2020. As a result of the piloting, a final set of 52 items remained and these 56 
statements constitute the Q-sample used in the current study.  

2.4 Data Collection  
Due to the constraints of the COVID-19 pandemic the whole procedure linked to the distribution of the 
statements, the Q-sort grid and the data collection was done in a virtual classroom through the 
BigBlueButton platform. The participants were asked to enter the virtual classroom created for the 
purposes of the study at a preliminary agreed time after their classes for the day. Students were divided 
randomly into 4 groups each comprising of 12 participants and 1 group comprising 13 participants. 
Before the start of the data collection procedure the study participants were asked to send their written 
consent for participation in the research study by declaring it in the common chat in the virtual classroom. 
All students had to switch on their cameras and microphones during the data collection period. After that 
students were asked to download the set of statements in English from a link published in the chat of 
the virtual classroom, open it and then download the Q-sort grid in a similar way. Each group had 60 
minutes to read the statements and fill in the Q-grid. Study participants were asked to send the ready 
Q-grid by e-mail to the instructor. 
 

2.5 Data Analysis  
The Q-sort grids and the numerical data obtained from each study participant were then subject to 
sorting through the PQMethod software [19] and to a subsequent by-person factor analysis. The factor 
analysis determined three main factor (opinion) types and revealed a variance of 54 % based on the 
three key factors (F1, F2 and F3) with statistically significant factor loading (p < 0.01) in excess of 0.47.   

The forced choice frequency distribution of the statements is presented in Table 1. 

Table 1. Forced choice frequency distribution of the statements. 

Ranking value -5 -4 -3 -2 -1 0 1 2 3 4 5 

Number of items 2 4 6 7 8 7 6 5 5 4 2 

3 RESULTS 
The by-person factor analysis and the calculation of the scores of statements for each factor (the z-
scores) (Table 2) revealed the average of the Q sorts and the significant loading of each factor. In order 
to get a clear idea of the relationship between the statements and the factors, we used the weighted 
average technique [20] which gives an account of the value of each statement across the factors. For 
instance, the z-scores of Statement 2 are -2.30 for Factor 1 (F1), 1.02 for Factor 2 (F2) and 0.96 for 
Factor 3 (F3) suggest that those study subjects who gave significant loading to Factor 1 consider the 
possession of an ability to create or modify digital teaching resources an unimportant skill of English 
language teachers to young learners compared to those whose views refer to Factor 2 and Factor 3.  
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Table 2. The z-scores of each of the statements. 

No Statement F1 F2 F3 

1  Possessing an awareness of the educational platforms which provide 
educational resources for English language training (as L2) of young learners 

-1.80 1.41 0.76 

2  Being able to modify or create own digital resources rather than use ready-
made digital resources 

-2.30 1.02 0.96 

3  Designing and implementing collaborative learning experiences which cater for 
the development of learners’ English language skills  

1.11 0.52 0.90 

4  Understanding individual learner needs 1.72 0.80 0.54 

5  Adapting and adjusting different digital technologies to suit the L2 learning 
needs and preferences of learners  

0.82 -1.63 -0.03 

6  Engaging L2 learners in collective problem solving -1.02 0.43 0.88 

7  Providing opportunities for controlled and communicative practice 0.12 0.73 1.00 

8  Using digital technologies to enhance L2 learners’ communication in the target 
language 

-0.55 1.13 0.76 

9  Developing learners’ ability to engage in self-directed and peer learning -0.70 0.16 0.58 

10  Integrating L2 activities that allow for variety of interaction patterns (e.g. 
individual work, pair work, group work) 

0.1 0.19 1.72 

11  Being able to identify competence gaps in my own digital practice and take 
corrective measures 

0.15 1.12 0.32 

12  Helping learners to reflect on and evaluate their learning experiences and 
outcomes 

1.44 0.25 0.34 

13  Using appropriate assessment procedures (based on clear and transparent 
standards) 

-0.13 -0.24 0.66 

14  Being able to use digital technologies for sharing personal experience and 
working collaboratively with other teachers 

0.65 1.51 0.22 

15  Developing teaching resources that supplement the coursebook -0.72 -0.51 0.16 

16  Creating good rapport with students -1.12 1.04 0.91 

17  Allowing for differentiation and personalization by using appropriate digital 
technologies 

0.33 -1.14 0.21 

18  Giving clear instructions and checking learners’ understanding 0.36 0.38 1.44 

19  Integrating learning activities that allow L2 learners to create digital content in 
the target language 

0.00 -2.08 0.38 

20  Providing consistent and timely feedback to learners concerning their L2 
knowledge and skills 

1.00 0.91 0.62 

21  Experimenting with different digital technologies and developing new 
pedagogical methods of instruction 

-0.35 0.28 -0.41 

22  Adapting one’s own teaching strategies based on the digital resources used for 
teaching 

-0.30 -0.24 0.00 

23  Finding a balance between being friendly and strict 0.08 -0.66 -0.52 

24  Using digital assessment tools to facilitate L2 learners’ assessment (summative 
and formative) 

0.47 -1.31 -0.20 

25  Building friendly relationships with learners -1.30 0.66 0.76 

26  Performing action research based on identified pedagogical issues related to 
my L2 learners or teaching style 

0.15 0.19 -0.45 

27  Attracting and keeping L2 learners’ attention during the lesson 0.47 0.44 0.38 

28  Using digital tools for collaboration with other teachers (e.g. when working on a 
project) or for team teaching 

-0.33 0.92 -0.40 
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29  Being able to evaluate the quality of different L2 digital resources on the basis 
of specific criteria 

0.26 1.94 0.15 

30  Using appropriate strategies for eliciting information from L2 learners 0.18 0.16 0.85 

31  Providing support to learners adequately 1.51 0.47 -0.37 

32  Creating learning environments in which students feel safe and secure 0.51 0.62 0.47 

33  Being objective and treating all L2 learners’ equally 0.39 0.00 0.41 

34  Using L2 activities that provide fun and language learning in an obtrusive way 
(e.g. games, quizzes etc.) 

0.02 -0.31 0.51 

35  Presenting language in content 0.29 -0.48 -0.32 

36  Supporting learners’ initiative -0.18 -0.30 -0.41 

37  Reflecting upon one’s own teaching style in an objective way  -0.72 -0.26 0.22 

38  Creating digitally supported activities that develop L2 learners’ creativity and 
play with language 

0.22 1.76 -0.13 

39  Being flexible and able to respond to unexpected situations in the L2 classroom 0.52 0.70 1.93 

40  Being calm and patient with learners -1.10 1.07 0.39 

41  Designing and integrating activities that engage young L2 learners actively in 
the lesson 

0.90 0.33 0.67 

42  Being able to use different digital tools to assess young L2 learners target 
language knowledge and skills 

-0.19 1.39 0.55 

43  Taking different roles depending on L2 learners’ needs (e.g. councilor, resource 
person, mediator etc.) 

0.64 -0.51 0.11 

44  Possessing knowledge and skills in creating own digital apps to support the L2 
teaching and learning process  

-0.18 -1.26 0.33 

45  Allowing learners to progress at different speed 1.12 -0.03 1.00 

46  Developing L2 learners’ skills to act as mediators between cultures -0.81 -0.30 0.38 

47  Using L2 learners’ mistakes as opportunities for growth 0.43 0.82 1.01 

48  Correcting L2 learners’ errors (in spoken and written interaction) in a manner 
that does not undermine learners’ confidence 

0.27 -0.14 1.28 

49  Expanding one’s own repertoire of teaching strategies and resource through 
participation in digital collaborative networks 

0.19 -0.85 0.61 

50  Relating the new content to learners’ previous knowledge  0.75 0.06 0.13 

51  Being able to create digital presentations in order to introduce new language 
structures and functions 

0.11 1.00 0.37 

52  Designing and using tasks that allow L2 learners to make choices  -0.86 0.67 0.34 

Eigenvalues 23.56 % 6 % 4 % 

The by-person analysis and the factor analysis allowed us to determine three different types of pre-
service English language teachers to young learners regarding the competences that successful 21st 
century teachers need to possess – the Learner-centered teacher (Factor 1), the Digital teacher (Factor 
2) and the Classroom management minded practitioner Factor 3). The extraction of these tree types of 
teachers is not surprising as they represent the key elements upon which future teachers focus in their 
L2 classrooms during their teaching practice – the L2 learners, the effective and efficient use of digital 
technologies and classroom management. 

Due to the limitations imposed it terms of the volume of the current paper, we will only present and 
discuss the ranking of items related to the first two factors.  
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3.1 The learner-centred teacher 
The Learner-centered teacher is someone who places an emphasis on the active involvement of L2 
young learners in the classroom through engaging them in a variety of activities that correspond to their 
level of mastery of the target language, age, interests and motivation.  

Table 3. Factor 1 – The learner-centred teacher (top and bottom raking statements). 

Ranking Item No Statement 

Top 6 statements 
5 4 Understanding individual learner needs 

5 31 Providing support to learners adequately 

4 12 Helping learners to reflect on and evaluate their learning 
experiences and outcomes 

4 45 Allowing learners to progress at different speed 

4 20 Providing consistent and timely feedback to learners concerning 
their L2 knowledge and skills 

4 41 Designing and integrating activities that engage young L2 learners 
actively in the lesson 

Bottom 6 statements 
-4 46 Developing L2 learners’ skills to act as mediators between cultures 

-4 52 Designing and using tasks that allow L2 learners to make choices 

-4 6 Engaging L2 learners in collective problem solving 

-4 40 Being calm and patient with learners 

-5 16 Creating good rapport with students 

-5 25 Building friendly relationships with learners 

The Learner-centred teacher is a professional who possesses well-developed interpersonal skills and 
who creates good rapport with students based on mutual respect, caring teacher-student relationships 
and ensuring constant support to learners. These competences comply with the current trends of 
teacher training and development across Europe and the strict focus of pre-service teacher training 
programmes on developing future teachers’ skills for “teaching for student agency” [21]. They also 
correspond to the main methodological principles implemented in young learner foreign language 
teaching – the student-centred paradigm which puts learners’ needs at the heart of the teaching and 
learning process, the active learning approach which entails the creating of learning experiences that 
develop students’ critical thinking, imagination, innovation potential and communication and 
collaboration skills. All the items ranked as top 6 are in fact teacher competences that contribute to 
increasing young L2 learners’ engagement in the classrooms and lead to increased motivation and 
readiness to acquire the target language as established in various research studies and methodological 
materials [22, 23, 24].  

What causes certain concern in the arrangement of items by the study respondents are the three 
statements with lowest ranking – items No 40, 16 and 25. Though pre-service teachers of English to 
young learners generally claim that teachers need to demonstrate positive attitude towards their learners 
and to find the right balance between friendly but strict and objective, the way in which they have 
arranged the different items gives lowest important to those essential for the conducive learning 
environment competences of teachers. In order to find out why the study respondents have ranked these 
items that low, we conducted focus groups interviews which were not initially planned as part of the 
research study undertaken. The opinions expressed during the focus group interviews revealed that the 
study subjects assume that these competences are a must and should be part of the compulsory 
competences of all teachers. Therefore, taking these competences for granted and having to arrange 
the rest of the competences in terms of importance motivated the study respondents to leave them at 
the bottom end of the Q-grid.    
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3.2 The digital teacher 
The digital teacher represents the knowledge, competences and skills that 21st century teachers of 
English to young learners need to possess in order to meet the requirements of present day digital 
classroom and digital learners (Table 4).  

Table 4. Factor 2 – The digital teacher (top and bottom raking statements. 

Ranking Item No Statement 

Top 6 statements 
5 29 Being able to evaluate the quality of different L2 digital resources on the basis of specific 

criteria 
5 38 Creating digitally supported activities that develop L2 learners’ creativity and play with 

language 
4 14 Being able to use digital technologies for sharing personal experience and working 

collaboratively with other teachers 
4 42 Being able to use different digital tools to assess young L2 learners target language 

knowledge and skills 
4 8 Using digital technologies to enhance L2 learners’ communication in the target language 

4 51 Being able to create digital presentations in order to introduce new language structures 
and functions 

Bottom 6 statements 
-4 49 Expanding one’s own repertoire of teaching strategies and resource through participation in 

digital collaborative networks 
-4 44 Possessing knowledge and skills in creating own digital apps to support the L2 teaching and 

learning process 
-4 17 Allowing for differentiation and personalization by using appropriate digital technologies 

-4 24 Using digital assessment tools to facilitate L2 learners’ assessment (summative and formative) 

-5 5 Adapting and adjusting different digital technologies to suit the L2 learning needs and 
preferences of learners 

-5 19 Integrating learning activities that allow L2 learners to create digital content in the target 
language 

The digital teacher is a professional who is aware of the fact that digital transformation is a pertinent 
issue in present day classrooms since virtual technologies are not only permeating all spheres of life, 
but they are also seen as a drive for innovation, personal development and successful employability 
[18]. The digital educator competences that are seen as most important to the study subjects are linked 
to the educators’ pedagogical competences for material design and evaluation of the quality of digital 
language teaching materials, classroom management and L2 learner involvement in the English 
language lesson. As it comes clear from the ranking of statements by the study subjects, the pre-service 
teachers of English to young learners consider as most important the possession of an ability to 
adequately select digital tools that best suit the learning objectives, the context and the characteristics 
of learners. This is an intriguing but understandable result because teacher training programmes do not 
usually include much practices on content development, selection and evaluation; rather, they make 
explicit emphasis on the development of teacher’s skills to plan and navigate their lessons. In the light 
of this, some of the recent research works openly put forward the idea that pre-service teachers need 
to get consistent training in the creation of digital content and digital content evaluation [24]. The need 
to place more serious emphasis on the development of pre-service teachers’ skills for digital content 
creation is in line with the results of research studies that investigate the level of future teachers’ mastery 
in the design of digital teaching and learning materials. Cebi and Reisoglu [25], who conducted a 
research on the digital competences of 518 Turkish preservice teachers, report that they possess limited 
proficiency in this respect. Similarly, Napal-Fraile et al. [26] established that pre-service teachers in 
postgraduate programmes do not consider themselves competent enough to create digital content and 
integrate it in their lessons.   

A dominant view of the study participants is that digital technologies are a tool that needs to develop 
young L2 learners’ creativity with the language (item No 38) but not a tool that develops teachers’ 
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creativity. This is an unexpected result since digital tools allow teachers to approach the process of 
teaching a foreign language creatively as they give opportunities to teacher to design and implement 
English language lessons that are interactive, inspiring and motivating, with plenty of opportunities for 
learner active involvement and practise of the target language [26]. A plausible explanation for this is 
the issue raised by the pre-service teachers in the focus groups interviews – pre-service teachers 
claimed that they have higher digital competences in using social media or instant messaging apps than 
skills in using various web-based educational tools. Therefore, they don’t feel confident acting differently 
from what they have observed and experienced in their teaching practice before COVID-19. But as 
changes in the teaching profession are inevitable, digital technologies could be seen as an opportunity 
for pre-service teachers to be pro-active, to take responsibility of their own professional development 
and be creative in experimenting with digital technologies.  

Pre-service teachers’ insufficient competence to approach digital tools creatively could be interpreted 
as the reason for giving lowest importance to the competence of teachers to integrate learning activities 
that allow primary school learners to create digital content in the target language (item No 19). The 
integration of such activities will provide more time for learning in the English language classroom and 
will give L2 young learners the opportunity to construct their knowledge and skills in the target language. 
Such an approach corresponds to the constructivist paradigm and encourages students’ ownership in 
the learning process [27]. As Giannikas [28] notes “order for the learner to enjoy the benefits of digital 
pedagogy, they need guidance into becoming active in the learning process” [28: 5], which asserts that 
pre-service teachers of English to young learners need to receive adequate digital literacy training at 
university.  

4 CONCLUSIONS 
The current study indicated that English language pre-service teachers’ digital competence is 
considered an essential asset in the repertoire of the successful 21st century teachers as it creates 
conditions for learner-centredness, active learning and learner-led experience with the target language. 
However, the insufficient command of pre-service teachers of digital technologies in the areas of digital 
content creation, assessment of validity and credibility of digital teaching resources, assessment of 
young leaners’ knowledge, competences and skills in virtual classrooms, serves as a trigger for viewing 
digital competence as a technical aspect of the teaching profession rather than as a powerful tool for 
generating online learning environments in which students work independently and in collaboration with 
other learners to solve different problems or approach language tasks creatively. Therefore, the practical 
implication that arises from the current study is that pre-service English language teaching programmes 
at university level need to focus more on explicitly developing the link between digital competence and 
L2 teachers’ creativity.  

The findings of this research could serves as benchmark in future research on pre-service teachers’ 
competences on both national and international level. Along with the results could be used as starting 
point for reconceptualising the role of digital competence training in pre-service teacher education 
programmes.  
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LANGUAGE TEACHING THROUGH THE 'BLACK SCREEN': 
IMPLICATIONS OF AN EMERGENCY REMOTE TEACHING CONTEXT 

IN HIGHER EDUCATION 

M. Christoforou 
Cyprus University of Technology (CYPRUS) 

Abstract 
The COVID-19 pandemic has reshaped the experience of language teaching and learning in a radical 
way. Instructors are faced with the challenge of carrying out online lessons exclusively, re-designing 
teaching materials and making urgent use of new technological tools in order to establish a flow 
transition. However, the current conditions of the pandemic have officially "legitimised" a new type of 
teaching in a mandatory and imperative way, that of emergency distance teaching in an online 
environment. This pilot study explores the views of five language teachers in Higher Education (HE) on 
how their teaching practices changed in the context of remote learning in the fall semester of 2020. The 
study aims to explore the following two research questions: 1. which student language skill has been 
most affected in distance emergency teaching in an online environment, according to the teachers and 
2. to what extent language learning is pedagogically achieved in distance emergency teaching in an 
online environment. For data collection, semi-structured interviews are conducted individually, from 
which issues related to the shifting of language learning pedagogy in an emergency remote teaching in 
an online environment are elicited. Analysis brings to light the "black screen" phenomenon, which refers 
to the black screen of the videoconferencing software tool through which lessons take place, and the 
students’ tendency to “hide” behind the screen during the online lessons. Moreover, data analysis 
showed that writing is the most-affected skill under the new circumstances, as teachers are no longer 
able to detect their students' weaknesses. One of the issues brought to light by this study is that further 
empirical research, based on the views of students and more teachers, is needed to evaluate more fully 
the conditions of emergency remote language teaching in an online environment.  
Keywords: Emergency remote language teaching, HE, pandemic, multimodality, e-learning. 

1 INTRODUCTION  

1.1 The Corona virus pandemic (COVID-19) and the new reality in education 
The year 2020 was irreparably affected by the outbreak of the Corona virus (COVID-19), which was 
declared a pandemic by the World Health Organisation (WHO) in March 2020. The outbreak of the 
pandemic in December 2019 brought significant changes which affected all areas of life, creating 
conditions of unprecedented state. A profound effort of social distancing was maintained, and a 
complete travel ban, and traffic prohibition were issued nationally and globally. As a result, people were 
confronted with a new socio-cultural reality through which human contact was reduced to a minimum, 
the teleworking sector was strongly reborn, and the supremacy of technology prevailed all areas of life.  

Inevitably, the changes could not leave the education sector intact, from pre-primary to tertiary, with the 
urgent closure of universities and schools and, at the same time, the introduction of a plethora of 
technological tools and resources over the coming months. According to UNESCO statistics [1], the 
number of students affected by the new educational reality amounts to 990,324,537. Moreover, the 
learning gap that exists between western countries and vulnerable and disadvantaged communities and 
countries in terms of internet provision, lack of technological infrastructure, knowledge and familiarity 
with technological tools has been accentuated. In the context of secondary and higher education, the 
aim was to maintain and enhance the process of distance learning in an online environment. Online 
distance education has always provided a flexible and alternative way of learning through which the 
learner could adapt to their learning needs [2]. On the contrary, the current conditions of the pandemic 
have officially "legitimised" in a mandatory and imperative way a new type of teaching, that of emergency 
distance teaching in an online environment. 
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1.2 Higher Education: some pre-pandemic online examples 
The outbreak of the COVID-19 pandemic and the inevitable shift to online teaching have placed teachers 
in HE institutions (colleges and universities) in a context of profound diversity of technology tools and 
resources. Like modern MacGyvers, teachers have been forced to improvise, prepare in unrealistic 
timeframes, and find solutions under non-ideal conditions [3]. It is also worth noting that some HE 
learners already had uninterrupted access to open online spaces, such as MOOCs "Mass Free Online 
Courses", which provide free university-wide digital resources on a variety of subjects (including a wide 
range of languages), becoming a pioneering way of learning around the world. The specific courses are 
offered by over 500 universities worldwide [4]. However, MOOCs have stirred scepticism that led to the 
need for more consistent research concerning aspects such as the absence of pedagogical goals, the 
physical exhaustion of teachers in terms of preparation and lack of resources, as well as learner 
demotivation [5].  

Another pre-pandemic online environment was through Virtual Worlds with various definitions such as 
three-dimensional / (3-D), computer-mediated communication (CMC), and Virtual Reality (VR). A well-
known example of Virtual Worlds is Second Life (SL). Learners in SL do not participate with their physical 
characteristics using their camera or photo (profile), but acquire another identity, having their own image 
(avatar). This world represents a simulation of a sociocultural environment that enables participants to 
use speech for communication, written speech through commands and messages, and provides 
collaborative opportunities between participants through social events such as travel, music [6]. The 
rapid evolution of technology, and of virtual reality, has brought about a new form of multimodal 
resources which provide various semiotic ways, necessitating the development of knowledge of the 
ways in which meaning is reproduced linguistically, visually, and digitally [7]. An additional advantage of 
this example is that it increases the chances of collaborative learning among the learners [8] and allows 
for contextualised learning in authentic conditions [9]. Many universities around the world have also 
implemented a virtual or blended learning environment through their virtual campus such as Middle East 
Medical University (METU) and the University of Illinois Chicago campus [10].  

A final example of online learning environments are the PLEs (Personal Learning Environments) which 
promote the pedagogical use of social media and electronic platforms. There is a focus on collaborative 
learning, on the creative expression of students and on the continued use of language and 
communication with the teacher after the end of the lesson [11]. Pedagogically, PLEs are considered a 
way of promoting formal and informal learning. The first model follows the traditional structure of a 
university course with credits and teaching objectives while the second model is more flexible since the 
objectives are more student-centered and are often set by the student himself [12]. Some already 
popular PLEs are YouTube for personal collection of course content, LinkedIn for social networking and 
community building with people of common interest and of, sometimes, educational background [13] 
and, finally, Deviant Art, a social networking platform for painters and Fine Arts students through which 
the possibility of collaborative learning arises [14]. The learning environments mentioned above combine 
a variety of semiotic resources such as graphics, audio, video, texts, etc, that could have a 
supplementary role in the lesson. In fact, PLEs do not completely replace learning with a physical 
presence but act as an additional method for learning. In the case of MOOCs, the earned certificate or 
degree cannot replace a university degree since most courses are not credited, therefore, the 
qualification given cannot lead to further university studies. 

What is different in the pandemic era is the state of online emergency which revealed issues associated 
with limited technological knowledge, inexperience with some online, educational tools, reliance on 
peers for support [15] as well as lack of design for pedagogical application of tools. The present 
preliminary study aims to evaluate the feasibility of a proposed, larger-scale study in the future. Like all 
teachers worldwide, the language teachers who participated in the study were forced to adapt to new 
learning and teaching conditions. The study investigates the views of five foreign language teachers 
(English, Italian and Greek) working at the Language Center (LC) of the Cyprus University of Technology 
(CUT) and their experiences with the language course as formed during the COVID-19 pandemic in the 
fall semester 2020. The research questions addressed in the study are: 

1 Which student language skills have been most affected in the distance teaching of emergency in 
an online environment according to the teachers? 

2 To what extent is language learning pedagogically achieved in distance emergency teaching in 
an online environment? 
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2 THEORETICAL BACKGROUND 
Traditionally, studies on new literacies revolve around first language practices and not so much on the 
practices of second or foreign language. Nevertheless, the pioneering model of multiliteracies, proposed 
by a team of prominent literacy educators known as the New London Group [17], constitutes an essential 
theoretical framework with a strong influence on language education, either as first, second or foreign 
[16]. This model laid the groundwork for the development of multiliteracies, responding to the emergence 
and evolution of multiple media and the increasing cultural and linguistic diversity in the world. Moreover, 
the multiliteracies model calls for technology integration in schools. It emphasises the need for 
technological support and infrastructure to enable students to meet future society demands stemming 
from the rapidly changing conditions of global capitalism in the workforce [18]. This relates to the present 
study since the emergency online context in which teachers were forced to teach requires having a large 
technological background in terms of knowledge and availability of tools. The latter is a factor that has 
reshaped the pedagogical dimension of language teaching. First, it requires a meta-language, that is, 
the way students can understand the various meaning systems and information they receive through 
the tools. Second, students need to place them in a sociocultural context [19], something which is likely 
to set unrealistic goals for teachers and students [20], even in remote environments in terms of time, 
familiarity, etc. 

When it comes to language stimuli in an online environment, multiliteracies are associated with more 
multimodal literacy practices, a factor that applies faithfully to the present day. The representation of the 
world and the environment around us is changing radically, and this is also projected through the 
technological changes that are evolving rapidly and are becoming more imperative. Reading practices 
have acquired a multimodal character, since texts have become Hypertexts, which “unfold” on the 
screen with images, sound, and other semiotic ways [21]. At the same time, classroom discourse has 
shifted from “turn the page” to “click”, from book to platform, and from "copy” to “upload”. In terms of oral 
and written practices, an "emergency lesson plan" with many technology tools and platforms is not 
enough to practice a second / foreign language. Teachers need to apply a theoretical framework while 
designing technology-mediated collaborative tasks not only for pedagogical purposes but also for 
encouraging understanding, strengthening relationships between students online and reducing stress 
[22]. Finally, writing practices have been mapped within a global technological-cultural context that is 
multimodally and socially consistent with the use of technological tools for writing, either personally or 
professionally [23]. For example, blogs are a form of written text that is typed and used individually. 
There are also texts on the WordPress platform that come with static or animated images, audio and 
even 3D objects. Establishing coherence in these texts causes some skepticism since fundamental 
principles of writing are missing [23] such as writing sentences and paragraphs in a linear way, etc. 
Therefore, further research should be conducted on the principles of the current writing practices.  

As already noted, the context of the pandemic has created great challenges for language teachers in 
an emergency remote teaching online environment. The global and multidimensional social crisis has 
caused unprecedented ‘disruption’ [24]. The field of education should respond to social needs and give 
meaning through research because it is affected by great variability in various social and professional 
contexts as well as by new communication technologies [25]. Variability is also apparent in how meaning 
can change among different genres and cultural contexts [19]. As for technology, it does not only 
demand multiple literacy skills from students, but it also raises issues as to how teachers are going to 
deliver pedagogical learning content through multimodal resources to create meaning for students [27].  

3 METHODOLOGY 

3.1 Context and participants 
Language courses at CUT are offered by the CUT LC. The LC provides linguistic support to the 15 
departments of the university through English (compulsory) and Greek courses (compulsory only if 
required by departments). The LC offers English for Academic Purposes (EAP) and English for Specific 
Purposes (ESP). It also offers elective courses such as Greek as an academic language, Greek for the 
public (especially for immigrants), French, Spanish, Russian and Italian. Some of the goals of the LC is 
to teach languages that are tailored to the students’ linguistic needs related to their field of study and in 
their participation in international exchange programmes [27].  

Two of the participants in the present study teach English for Academic Purposes (ESAP), one 
participant teaches ESAP and English for learning disabilities, while the other two participants teach 
Greek for Academic Purposes and Italian (levels 1 and 2) respectively.  
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3.2 Data analysis 
Consent forms were sent to the five participants prior to the interviews. Semi-structured interviews were 
conducted for data collection through the Zoom platform due to the distance measures for COVID-19. 
Semi-structured interviews are considered more appropriate for pre-existing theory that requires further 
investigation in new conditions [28]. The interviews took place after the end of the fall semester 2020 
and then, the analysis and the coding of data followed.  

The questions used in the semi-structured interviews are: 

• What differences have you noted in your students' skills regarding the language you teach under 
the new circumstances? 

• How do you ensure rich stimuli for your students in the lesson? 
• To what extent do you believe emergency distance learning in an online environment is 

pedagogically achieved? 

4 RESULTS / DISCUSSION 
The choice of questions focused on the students’ language skills within the context of pluralised 
technological tools, multimodal resources, and language learning pedagogy in emergency distance 
learning in an online environment.  

Table 1. Thematic coding 

Codes Categories 

• The “black screen” phenomenon and the security it gives 
to students in the language course 

• Undetectable student weaknesses 
• The writing skill as the most negatively affected skill of all  

Student language skills 
before and after 

• Metalanguage elements are lost  Language learning 
pedagogy shift 

4.1 The “black screen” phenomenon 
The most prominent thematic codes for students' language skills are the phenomenon of the “black 
screen” and the skill of writing as the skill that has been most negatively affected due to the total reliance 
on the AutoCorrect feature in Word. The “black screen” phenomenon refers to the black screen of the 
Zoom videoconferencing tool that teachers face when students do not turn on their cameras.  

ª Excerpt 1 

"The main difference I have encountered in the specific courses I teach, ESP for Mechanical Engineers, 
and for Management, is that the participation of freshmen has dropped a lot. It is the first thing I have 
pointed out with the black screen, for example, and participation has dropped to a large extent, and I 
have not yet discovered how I can increase their participation through the new tools we have at our 
disposal right now. They are sporadic participations". (Participant 1)  

ª Excerpt 2 

"First of all, it is, generally, very difficult because you cannot see the students. Most do not turn on their 
cameras so while trying to teach, I face a black screen, so I have no response. If I ask a question, 
students ask me to repeat it almost every time which means they are not there; I mean, to be active and 
listen to me. They might be doing something else at the same time and not be focused”. (Participant 5)  

The "black screen" phenomenon is an inhibiting factor for oral participation in the language lesson by 
the students. Compared to face-to-face lessons, Participant 1 (Excerpt 1) admits that "participation has 
dropped" while Participant 5 (Excerpt 2) faces a black screen instead of responding students. 
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ª Excerpt 3 

"Generally, I have noticed that they do not participate. It is very difficult to assess their abilities, whether 
they have improved or deteriorated. In other words, it is very difficult to judge this thing because in a 
group of 17 to 20 people there are two, three who will answer, so there is an interactive discussion 
regarding the issues we cover but only with those three people. I have the feeling that the rest of them 
are hiding behind the camera "(Participant 2). 

Participant 2 (Excerpt 3) gives a specific number of students who participate, "within a group of 17 to 20 
people there are two, three who will answer" while the rest “are hiding behind the camera”. This 
intensifies the reference to the screen and the reduction of student interactivity and participation. 

Apart from “hiding” and feeling “safe” behind the computer screen, students also feel free to navigate 
on social media during their lesson which could, also, affect their level of interest and participation. As 
a result, according to Participant 3, the teacher is forced to inspect the students (Excerpt 4).  

ª Excerpt 4 

"Some of them may have the camera on, but they, still, feel protected, let's say, to do other things. For 
example, they may be on surfing on Facebook during the lesson, and yes, I'm forced to act like a 
policeman”.  

However, data analysis also revealed an example of a negative case [29] which deviates from the above-
mentioned statements: 

ª Excerpt 5 

“There’s this student of mine, I found that she writes her opinion on the chat. I don’t know, I mean, I feel 
that this online learning took us back. However, this thing of responding via chat shows that the student 
feels more comfortable because her voice is not heard. When we were physically present in class, she 
never participated in class discussions. Now I can say that she is more active. But it’s only this student, 
not the others”. (Participant 2)  

4.2 Writing as the most negatively affected skill / undetectable weaknesses 
Thematic analysis allowed for the identification of writing as the most negatively affected language skill 
of all in the learning environment caused by the pandemic conditions.  

ª Excerpt 6 

"Compared to, for example, their midterm examination with some diagnostic tests that I had given them 
on site, I’ve reached two or three conclusions. The first is that many of their spelling weaknesses are no 
longer detectable because they use the Word AutoCorrect which automatically corrects the errors. 
AutoCorrect is a machine, not a person. I’ve noticed that many times they choose the first suggested 
word because it appeared first in AutoCorrect, so this results in syntactic errors and expressive errors. 
They don’t bother to check which word is correct, for example, “advertisement”, “advertiser”, 
“advertising”; this is an issue that we face. I’ve drawn their attention to this and I’m waiting to see what 
will happen”. (Participant 3)  

ª Excerpt 7 

“Everything is typed now; the students do not hand in anything handwritten so let’s start with the fact 
that the computer does not have the Italian alphabet, so I would need to show them how to type the 
grave accent, for example... . As for listening, we are on the same level as before. I believe that speaking 
has not improved as a skill. I’d say that more work is needed”. (Participant 4)  

ª Excerpt 8 

"There is no control in the use of Google Translator, so it is easier to copy-paste from Google Translator 
now, much easier than it was before. This is an additional reason why they do not improve in writing". 
(Participant 4). 

Based on the above excerpts, writing, as a language skill, has been affected the most in a negative way. 
The implementation of AutoCorrect, sometimes used incorrectly, results in the autocorrection of some 
significant spelling, syntax, and expressive errors. This results in the inability to understand some 
linguistic problems that may arise from the transition from handwritten to typed forms of language. 
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Finally, Google Translator is an additional feature that hinders the development of written practice 
according to Participant 4. Students resort to the easy alternative of submitting copy-pasted solutions 
instead of producing their own written work.   

Teachers place their practices within a multimodal mediascape to provide richer stimuli for their 
students. Two participants shifted to a more explanatory pedagogical approach with more specific 
guidelines (Excerpts 9 and 10). 

ª Excerpt 9 

"We have always worked with multimodal texts and tools. What has changed is that I now try to use 
more resources of a social character from a socio-cultural context. We can’t always see it, but students 
are upset; they are anxious. I explain things more now. I may need to explain something to them twice, 
three, or four times if it takes; we may need to analyse things because of the reasons I gave before; 
students feel lost”. (Participant 3) 

ª Excerpt 10 

"Apart from the resources I use, I try to explain things more. I try to write down everything I say so that 
they can read it afterwards, I don’t just say it. The material I give is more explanatory and I combine it 
with audiovisual resources”. (Participant 5) 

4.3 Metalanguage elements are lost 
The second research question asked to what extent language learning is pedagogically achieved in 
distance emergency teaching in an online environment. Analysis showed that teachers believe that the 
pedagogy of language teaching is not achieved to a great extent in the current circumstances.  

ª Excerpt 11  

"I feel that the personal contact we can have with the students face-to-face is ruined. It’s difficult to tailor 
the lesson to their needs. The things you can achieve with a glance, a nod … to move and go next to 
the student who is distracted… to encourage him when a mistake is made… these things are lost. 
Because we all sit behind our screens. The contribution of body language, facial expressions no longer 
exist which is an important part of the lesson. My students are not native speakers of Greek, they learn 
Greek as a second language, which means they need to learn about the Cypriot culture, learn which 
language choices are acceptable and which are no, and practise the norms of behaviour. The eye 
contact, the distance between teacher and student, the tone of our voice, all these are elements that 
should be clear in a language lesson, either in Greek or in any other language. I always move in the 
classroom, I always pay attention to the weaker students, the ones who are more reserved, those with 
less confidence. I approach them, I might deliberately stumble on their chair". (Participant 3) 

ª Excerpt 12 

“In Italian we use our hands a lot … that is lost. If I must share my screen, my students do not see me, 
they see my screen, so they do not see me". (Participant 4) 

ª Excerpt 13 

“In class, I can see in their eyes and in their reaction whether they understood something or not”. 
(Participant 2)  

Excerpts 11, 12 and 13 address the necessary metalanguage elements which are lost in the current 
teaching context as well as the social dimension of the language that is neglected. Participants refer to 
the verbal and non-verbal cues, body language, facial expressions, etc. [30] as missing elements from 
the emergency distance teaching in an online environment These elements are an integral part of 
learning a foreign language that are, unfortunately, lost behind the "black screen". 

5 CONCLUSIONS 
This study explores the views of five language teachers in HE in the context of emergency distance 
teaching in an online environment, caused by the COVID-19 pandemic. Data analysis shows that writing 
is the skill, which is more negatively affected, as teachers are no longer able to detect their students' 
weaknesses. In addition, there is a significant reference to the "black screen" phenomenon that further 
intensifies the distance between teachers and students. Also, although teachers continue to embed 
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multimodal practices in their lessons, they are often forced to become more explanatory since, as they 
explained, they "lose" students in the process along with many other significant linguistic elements.  

One of the issues brought to light by the present study is that further empirical research is needed 
concerning the teaching practices of teachers in the pandemic era. A larger number of participants will 
provide greater sufficiency and it will help explore further the issue with a more representative sample size. 
More interviews with language teachers should be conducted for a wider range of perspectives that can 
enrich the topic of foreign language teaching in an online distance learning environment. Moreover, it would 
be useful to examine whether students' views reinforce or contradict those of teachers. A more 
anthropological and psychological approach will help us to understand some of the students' behaviors, 
for example, what pushes them to "hide" behind the screen and the security it gives them.  

Finally, empirical research on technological requirements and infrastructure is needed for educational 
institutions to meet the demands of the new form of teaching as well as to provide better crisis 
management [31].  
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Abstract 
The present study is part of a large work on the study of teaching Russian as a foreign language's 
process and the peculiarities of its assimilation by students with genealogically different mother tongues 
and is united by a common title indicating a specific language, which is considered in each article. We 
proceed from the assumption that at the initial stage all students make universal (general, independent 
of their native language) and specific mistakes, which are markers. This work is devoted to the study of 
the typology of errors that regularly occur when teaching Russian as a foreign language to foreign 
students with a native Arabic language at the initial stage. The concept of linguistic deviation is 
introduced, by which we mean a set of deviations of the phonetic, lexical, grammatical properties from 
the norms of the studied language as a result of the divergence of language systems at different levels 
in the consciousness of the emerging bilingual. The types of such errors and ways to overcome them 
are analyzed. Knowledge of the typology of consistent and regular retreats, as well as the use of a 
system of special exercises, will help to avoid such a negative phenomenon as confusion. 
Keywords: Linguistic deviation, bilingualism, specific and universal errors, divergence of language 
systems. 

1 INTRODUCTION  
One of the requirements for speech is its correctness. The normative aspect, as known, regulates the 
construction of any expression, selection of speech means in accordance with the current rules of the 
language.  Deviation from them is usually qualified as a speech defect or error. The reason for such 
speech errors is related to a native speaker's ignorance of the system of norms and it is subjective. 
However, nowadays researchers pay more and more attention to speech mistakes associated with 
learning of the language by foreigners. In our opinion, this phenomenon can be called linguistic 
deviation, by which we mean the nature of typical deviations acceptable when learning a language by a 
non-native speaker. Obviously, such researches are so-called vector-based, for example, native 
Chinese speakers who learn Russian have completely different errors than French-speaking people. 
Relatively speaking, it is possible to distinguish all violations from several positions: to divide them into 
universal (typical of all foreign students) and specific (errors-markers that appear only in the speech of 
students whose native languages are Arabic, English, Chinese, etc.) ones [1]. Another classification lets 
characterize errors taking into account similarities and discrepancies at all levels of the contacting 
languages: phonetic, lexical, and grammatical levels. Divergent and convergent features of the systems 
take place also in the choice of speech formulas and cliches, which means in compliance with the norms 
and rules of speech etiquette. 

2 METHODOLOGY 
During the study of this subject, the following methods were applied: 

• Theoretical analysis was used to study the basic phonetic, lexical, grammatical and etiquette 
aspects in Russian and Arabic; 

• Linguistic observations, by means of which revealed the main phonetic, lexical, grammatical and 
etiquette mistakes among Arab students in the lessons of RFL; 

• Comparative analysis, which showed the main distinctive features of phonetic, lexical, 
grammatical and etiquette aspects in Russian and Arabic; 

• Descriptive method by which specific data on the results of the comparison are presented. 
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3 RESULTS 

3.1 Phonetic mistakes in the speech of Arab students studying Russian 
In phonetics it should be considered that only three vowel sounds in the Arabic language have partial 
matching to six Russian vowels: а -    (alif), и –       (йа, denotes two sounds: Э and И) and у -    (уау, 
denotes two sounds: О and У), but even these matches can be called partial. When Arab students 
pronounce these vowels, they fail to differentiate them clearly: а becomes close to э [лента – лентэ, 
ошибка – ошибкэ, ручка – ручкэ, лампа – лэмпэ, комната - комнэтэ]; у becomes close to о [урок 
— орок, курс – корс, рисунок – рисонок, сугроб – согроб]. At that the Arabic language has no vowels 
completely similar to Russian о and э, and there is no equivalent to Russian ы, though, Arabic и is close 
to it after emphatic consonants (for example, in words qaṣīr or māḍī), for example: [рынок – ринок, 
мыло – мило, ты – ти, выход - виход]. 

When working with Russian consonants it should be considered that the consonant sound in the Arabic 
language can be either hard, or soft, that is why the Arab students shall have an opportunity to clearly 
understand the “hardness – softness” in the Russian language, to work out the juxtaposition of sounds 
п, б: [пар – бар, пенал – бинал, повар – бовар], ш, щ: [шик – щик, штора – щора, шорты – щорти, 
хорошо – хорощо], в, ф: [провод – профод, прививка – прифифка, ковер – кафер]. As far as the 
Arabic language has no п sound, it is difficult for the students to articulate the words containing it, usually 
one can note a substitution with voiced paired б: [пар – бар, первый – бервый] [2]. 

The most difficult articulation cases for the Arabs are the Russian soft consonants: кровать, дать, 
продать, рисовать, гулять, сломать, играть, писать, лень, день, говорю. 

In contrast with the Russian language, the Arabic language has combinations of not more than two 
consonants, while in the Russian language there are combinations of three or four consonants. The 
Arabs are used to consonant combinations at the end of a word (март, порт, торт, корт, парк, 
четверг), and combinations of consonants in the middle of a word are perceived as two consonants 
belonging to different syllables, between which a semi-vowel is put (открыл, долго). This is especially 
noticeable in the prepositional-case combinations at the junction of consonants [в кубе – вэ кубе, с 
помощью – сэ помощью]. 

The Arabic language has no sound в that is why it is substituted by bilabial у. 

A number of emphatic (strongly hard) consonants are presented in the Arabic consonantism, which are 
characterized by low glottal timbre (т, д, с, з). The Russian articulatory base is characterized by dorsal 
pronunciation. That is why careful working out of д, т, н, с, з is required. Sound ц is difficult for 
assimilation by the foreigners in view of its low frequency of use and the substitution of sounds with с 
and тс is often observed. For example, центр – сэнтэр, молодец – молодет, иностранец – 
иностранетс, сердце – сертсэ, улица – улитсэ, Цельсий – Селисий [3]. 

The differences are also in the dynamics and structure of the Russian and Arabic syllables. The following 
peculiarities of the Arabic syllable should be considered: 

a) a syllable always starts with one consonant and ends with one consonant or vowel; 
b) syllables such as ссг and гсс are impossible, a vowel is inserted between the consonants; 
c) regardless of stress, syllables retain their longitude and shortness, which is due to the 

phonological opposition of vowels; 
d) the Arabic language has no devoicing of voiced consonants at the end of a word; 
e) regressive assimilation by voicelessness – voicedness, as in Russian, is impossible (for example, 

сказка, наш дом, в школе, отдых); 
f) Arabic final stop consonants, unlike Russian ones, are pronounced implosively, hence mistakes 

like: не — нет, студен — студент, та — так [4]. 

When working with the rhythm of a word, syllabic division, word stress, it is necessary to consider that 
in the Arabic language the place and nature of stress depend on the type and number of syllables, that 
the Arabic word can have a primary and secondary stress. In the Russian language the stress performs 
a distinctive function, characterizes the words in terms of their meaning, as well as can be an indicator 
of the grammatical form of a word, for example, дОма – домА, гОрод – городА – гОрода. This also 
applies to cases, where the stress is placed outside the word and falls on the preposition used with it: 
задание на дом, не был, не с кем, загород and etc. 

 و  ي ٔا
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The role of intonation is expressed differently in the Russian and Arabic languages. The distinctive 
possibilities of intonation in the Arabic language compared to the Russian language are reduced due to 
the strengthening of the role of the language lexical and grammatical means. It is expressed, for 
example, in the restriction of intonation center movement freedom as a means of semantic highlighting 
of a word, while in the Russian language the intonation center is variable and completely depends upon 
the purpose of the statement, comp.: Ты идешь сегодня в музей? Ты идешь сегодня в музей? Ты 
идешь сегодня в музей? Arab students, transferring the peculiarities of their native language into 
Russian, do not pronounce interrogative constructions expressively enough and replace the question 
with a narrative construction. In Arabic the special particles ھل  and أ are used to express a question. The 
use of lexical and grammatical devices reduces the role of intonation, which is important to distinguish 
between narrative (IK-1) and interrogative (IK-3) constructions in Russian speech. The Arabic intonation 
in conveying Russian IK-1 is often characterized by raising the tone at the end of the sentence, which 
does not correspond to the intonational intentions in Russian. The teacher’s task is to teach foreign 
students to correlate the mentioned phenomena when choosing IC for the intonational of the statement 
when reading or generating speech, because it is difficult to underestimate errors of intonational and 
accentological nature. 

At the junction of phonetics and morphology, there are universal mistakes characteristic only of the 
Arabic speakers, marker-mistakes. We speak about the reduction of vowel endings, especially at the 
junction of vowels at the absolute end of a word: [параллельные – параллельны, вычитаемое – 
вычитаемо, прямые – прямы, физические и химические явления – физически и химически 
явления]. 

3.2 Lexical mistakes 
The difficulties encountered by Arab students when learning Russian, related to the use of vocabulary, 
can be classified as follows: 

a) Difficulties in remembering words and expressions; 
b) Difficulties related to partial and complete vocabulary gaps - lexical units from one language that 

have no equivalent in another; 
c) Difficulties related to the use of lexical units. 

The problem of multiple meanings deserves special attention, as well as paradigmatic relations of the 
lexical system of the Russian language, primarily synonymic and paronymic relations, since violation of 
lexical norms due to internal or external similarity of different lexical units leads to errors in students' 
speech [5]. 

It should be noted that the Russian language has a number of words of Arabic origin that were borrowed 
directly or indirectly through the other languages at different times (see work of Svetlova R.M.). These 
words are easily recognizable by the learners, despite of some discrepancies with the Arabic prototypes: 
сундук, лак, нафталин, нашатырь, шифр, зенит, надир, халва and others [6]. 

Borrowing equivalent vocabulary contributes to the development of synonymy relations in the language. 
There are complete synonyms: могильник – гармала; мусульманство – ислам, as well as quasi-
synonyms: талисман – амулет; алмаз – бриллиант. Depending upon the performed function the 
synonyms are divided into stylistic synonyms, for example, тара – упаковка, красавица – гурия, and 
semantic synonyms, for example, сборник – альманах, поломка – авария [7]. 

There is another difficulty when so-called false interlanguage identifications occur between lexical units 
of two languages being compared: for example, Russian words that are similar in form enter into 
interlanguage identification with Arabic words that are different in form, but similar in semantics. On the 
contrary, availability of Arabic words in the Russian language, such as algebra ( ربجلا  Al - Jabr), algorithm 
( يماراوخلا  the name of the scientist Al-Khwarizmi), facilitates the process of learning Russian. 

Lexical adaptation refers to those words, which already exist in the Russian language with similar 
meaning. Their appearance can be conditioned by various motives, including religious ones. This 
includes such words as Аллах, муслим, мечеть, шайтан, удyу and others. They were borrowed with 
their equivalents existing in the Russian language. In this case, the transition of foreign words 
demonstrates the language flexibility and ability for enrichment and at the same time it allows preserving 
the original vocabulary and identity. Thus, we can find the equivalents in the Russian language for such 
words as: Аллах – Бог, Всевышний; Муслим – мусульманин; Мечеть – дом культа, 
мусульманская «церковь»; Шайтан – демон [8]; Удуу – омовение. 
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The analysis of the vocabulary of Arabic origin in terms of scope of use and active and passive 
vocabulary showed that two-thirds of its composition are units of linguistic periphery, potentially one of 
the sources of replenishment of the common vocabulary. 

A third of the material studied consists of exoticisms, which are divided into 2 groups: 

1 exoticisms characterized by a narrow national belonging and associative attachment. The use of 
such exoticisms in the text requires an explanation, description or interpretation given in a 
footnote, in brackets or separated by commas (аба, джубба, лшрабут, ребаб, фута); 

2 exoticisms reflecting the realities of several countries with close relations, contacts and similar 
political and economic conditions, for example, мусульманин, шариат. 

At the moment, extralinguistic factors contribute to an increase in frequency of use of certain words of 
the Arabic origin, as a result of which previously little-known exoticisms are referred to the category of 
well-known words (vahhabit, mujahid, shahid). Although they cannot be put on a par with other "active" 
borrowed words, they nevertheless have a different status in the language than exoticisms of similar 
subjects (Malikites, Hanbalites, Shafi'is), which remain unknown to native speakers of the Russian 
language and are strictly limited in use. 

3.3 Grammatical and graphical mistakes 
A number of mistakes caused by a noticeable difference between the Russian and Arabic graphics seem 
to be very relevant to us. As you know, the semantic elements in the Arabic language are consonants, 
as a result of which the omission of vowels in writing can be a common mistake, for example, цнтр, 
крвать, прподаватель, унверситет, имет, храктерный, преход (instead of переход). Also, we 
would like to note the use of extra circumflex symbols, for example, сйльный, тйхо, мйр. In this case 
it is not a non-distinction of «и» and «й» phonemes, but putting a circumflex symbol due to the symbol 
existence in the native language that distinguishes vowel sounds by longitude and shortness. 

In addition, the absence of capital letters not only when writing proper names, but also at the beginning 
of a sentence, caused by the lack of such differentiation in Arabic, is characteristic of many Arabic 
listeners. We can also note the beginning of writing from the middle of the page. 

The rare use of literary Arabic at home and the large number of dialects is a consequence of the non-
universal nature of errors caused by interference in listeners, so we can assume that listeners from 
different Arabic-speaking regions will have different mistakes at all language levels. 

A common early learning mistake in Arabic students is to transpose letters into syllables and syllables 
into words. This is for the obvious and well-known reason that reading and writing in Arabic is done from 
right to left. That is why when reading in Russian the Arabic students cover the whole word with their 
eyes and pronounce the next letter (or syllable) before the previous one. 

Further, we would like to consider the grammatical peculiarities of the Russian and Arabic prepositional-
case systems and the mistakes made by the Arab students. The prepositional-case system of the 
Russian language, which differs by a large number of cases, causes significant difficulties for the Arab 
audience in the lessons. The meanings and functions of the cases differ, and their verbal control does 
not always coincide. This explains some improper use of the prepositions in the Russian language, as 
well as mistakes in case endings: Я смогу на любой текст сдавать?; посещать на занятия; 
зайти на связи, я ложусь в больнице; Я на урок (meaning: присутствую); что мы должны делать 
до//для зачета (meaning: чтобы получить зачет); Если у меня есть ошибок, пиши мне сразу. 
The system of cases in the Arabic language is distinguished by its strict unity. As in Russian, in the 
Arabic language the nominative case is the subject case, the accusative case is the direct object case 
and the adverbial, genitive case is the case of an inconsistent definition. Moreover, the genitive case in 
the Arabic language is used after all prepositions, without exception, the so-called “position after 
prepositions”. 

It should also be noted that there are no case endings in dialects of Arabic - only in literary Arabic. This 
fact presents an additional difficulty for Arabic speakers as most of them have a better command of the 
dialect of their own country than of literary Arabic. 

The results of the comparative analysis of the case systems lead to the following conclusions. 

1 Nominative case: 
o In both Russian and Arabic, the subject is used to express the meaning of the subject, but in 

Arabic, unlike in Russian, the subject may be in the accusative case; 
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o In both Russian and Arabic is used as a noun part of a predicate; 
o In Russian, the nominative case can be found in the appendix; in Arabic, the names of days, 

months and geographical names are put in the genitive case with words denoting general 
concepts. 

2 Genitive case: 
o In both Russian and Arabic is very ethereal in meaning. It is common to both languages in its 

postpositional use with a noun in the sense of belonging, relation, a whole after nouns denoting 
a part of this whole, a feature; 

o Is used in date, in the sense of time, and after numerals in both Russian and Arabic, but each 
of these meanings has its own characteristics, and there is no analogy here. 

3 Accusative case: 
o As in Russian, in Arabic the accusative is the case of a direct object (in Arabic it is also a 

circumstantial case); 
o In Arabic, unlike in Russian, the genitive case with a special preposition for direction is used; 
o Is used in the sense of a time of action. 

The Russian verb system, because of its multicomponent and complexity, is certainly difficult for Arabic-
speaking listeners. As this may be the subject of a separate scholarly investigation, we shall mention 
only the main points: 

a) As a result of the mistakes caused by the interference we can note such mistakes as the use of 
the accusative case after the verbs отвечать, рассказывать, помогать, while in the Russian 
language these verbs require the dative case: помогаю маму, рассказываю сестру, отвечаю 
преподавателя. 

b) In modern Arabic language there are quite common sentences (both in oral speech and writing), 
in which the position of the first component is relevant in the form of a predicative with modal 
meanings. However, unlike the Russian language, where the infinitive adjoins the predicative, in 
the Arabic language the words «можно», «нужно» are followed by the personal form of the verb 
in the present tense, as a result, the following mistakes occur: я могу играю, нам нужно читаем, 
мама может готовит суп and etc. 

Here are some grammar mistakes (Teacher’s talk with the Student): 

T: Какие экзамены ты будешь сдавать в этом семестре? 
S: Я буду сдават (сдавать) экзамен Гистологие (по Гистологии) и Анатомия (Анатомии). 
Я байду (пойду) к другу рисию / рысую/ рисою (рисовать) микрофото по Гистология 
(Гистологии), чтобы готовит (подготовиться) экзамен (к экзамену). Мой друзь (друг) 
хочет показал (показать) меня (мне) фото. 
T: На каком курсе ты учишься? 
S: На второй (втором) курс / курсие (курсе). 
T: Тебе сложно учиться? 
S: Да, мне сложно учися (учиться). 
T: Куда ты ходишь на выходных? 
S: Я хожу на «ФАНТАСТИКА» (в магазин «ФАНТАСТИКА») и гуляю на улитсе (улице). 

The following conclusions can be made on the basis of the dialogue given: during the communication 
of Arabic students with the teacher there were morphological mistakes (mistakes in declension and 
conjugation), a number of syntactical mistakes (Russian prepositions are omitted), mistakes in 
constructing constructions with the connection of control, determining the verb species in the sentence, 
combining parts of speech. 

In order to avoid the typical, persistent error in the student's speech, it is necessary to start considering 
the "problematic" topic long before its detailed studying in order to avoid occurrence of a typical, 
persistent error in students' speech.  

Typical grammatical errors of listeners are also related to the use of the form of the name after numerals. 
In the Russian language the numeral has a plural form after numbers from five and more, in the Arabic 
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language the singular form is required at the end after the numerals from 11 to 99, it is this phenomenon 
that explains such mistakes as 35 яблока, 20 ручка, 30 студент.  

The Arabic language is characterized by the following word order in a sentence: the predicate, the 
subject, the complement, the definition always follows the defendant. In Russian the word order is 
relatively free and does not have such a clear structure, however, as a rule, the subject is at the 
beginning of the sentence, which can lead to errors such as: пошел я в магазин, гуляли мы с другом, 
позвонила сестра маме. 

Also, one of the main errors common to Arabic speakers is consistent and inconsistent definitions, where 
students confuse the location of a noun and a definition other than in Russian, i.e. in Russian you can 
say cумка новая or новая сумка, in Arabic only one form сумка новая is allowed without any 
exceptions. 

In the Arabic language, the demonstrative pronoun это is agreed in gender and number with the noun, 
for example эта работа, этот пример, эти студенты, это задание. At the same time, in the 
Russian language there is a homonym – an indicative particle это, which is often met in the structures 
of scientific definitions: Ртуть – это металл. The use of these words causes difficulties for the Arab 
students, because they often do not distinguish them and concord by mistake: кинематика – эта 
раздел механики. 

The presence of only masculine and feminine genders in the Arabic language requires a clear distinction 
of generic differences in the Russian language, incorrect concordance is a typical mistake: моя циркуль, 
этот задание, характерный особенность, красный море, мое ведомости, мое дз, для етого 
недели, русские еда. 

Unlike Russian, where possessive pronouns are a separate category and come before nouns, change 
in cases except for the third person, agreeing with nouns and considering the grammatical gender of 
the object itself, Arabic possessive pronouns are not a separate category, always merge with nouns and 
are in postposition to them [9]. 

3.4 Etiquette mistakes 
Arab and Russian cultures are different in many ways, and the process of formation and development 
is determined by different conditions. When in contact with a foreign (Russian) culture, Arab students 
see it through the prism of their own culture, which mainly predetermines the lack of understanding of 
specific facts and phenomena. 

1 In mastering foreign units of speech etiquette, students are forced to reorganize their 
communicative competence (mode of etiquette) according to the norms and customs of the target 
language and native speakers (Arabic), taking into account the regularities of their speech 
behavior in a given community and the specifics of language functioning in the speech interaction 
between communicants. 

2 The Arabic speech etiquette addresses are used more often than in other European speech 
etiquette, especially together with the vocative particle  َای   "O!", " Hey!", for example, " Oh, man!", 
which has fallen out of use in some European languages, for example, Russian, since they have 
the highest level of politeness [10]. 
A specific feature of Arabic and Russian speech etiquette is the form of address. In Russian 
speech etiquette it is customary to address a person by their first name and patronymic in a formal 
setting, while in Arabic it is customary to address them by their first name only, or by adding their 
social status or professional activity. This is due to the clear stratification of Arab society. 

For example, (  - teacher (professor) Ali) 
Sir –  
Madam/Miss - مادم  / ةسنا  . 

Teacher (at school) - عملا  (for men) / لعملا  (for women) 

Teacher (at university) - سأ  (for men) / تسأ  (for women) 

Doctor – ةروتكد / (for men)  روتكد  (for women) 
Professor - تسأ  (for men) / ةذاتسأ  (for women) 
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In the classes of Russian as a foreign language, Arab students have a clear deviation from the 
Russian speech etiquette in terms of addressing the teacher. For example, they often use the 
construction Miss/Madam + teacher's name or are limited to the words teacher, less often teacher 
(because it is more difficult to pronounce the word). If a teacher has an academic degree, then 
such forms of treatment as: doctor or professor can be used.  

3 A notable feature of the speech etiquette of undergraduate or first year students is the lowering 
of the register of communication in Russian. This is due to a number of reasons. In Arabic speech 
etiquette there is a grammatical difference between the singular forms “Ti” and “Vi” communicate. 
In other words, the personal pronoun “Vi” is used only for the plural. This explains the widespread 
use of the 2nd person singular when addressing in a formal setting: call me, tell me. In addition, 
the colloquial forms in a formal setting may be used at the beginning of teaching: hello, goodbye. 
Let us consider one situation which will demonstrate a student's mistakes when speaking to a 
teacher (communication model: "student-teacher"): 
Verbal situation «Приветствие» + «Просьба о помощи» (Greeting + Request for help) 
Student: Привет (привет is an unceremonious greeting, not used when communicating with a 
teacher and in a formal situation). 
Teacher: Добрый день! 
Student: Как ты? (this mistake is allowed by Arabophones due to the lack of distinction between 
“Ti” / “Vi” address forms). 
Teacher: Хорошо. 
Student: Помогает (mistake in preposition-case system) мне (in Russian speech etiquette, in 
most cases, a request for help is accompanied by such interrogative sentences as: «Могли бы 
Вы помочь мне?», «Можете мне помочь, пожалуйста?», «Можно попросить Вас о 
помощи?») 
It is also possible to use a narrative construction, but with the etiquette interjection 'пожалуйста'. 
This word is meant to soften the request, so it can only be used in conjunction with a verb in the 
imperative mood, for example: "Помогите мне, пожалуйста"). Учитель (this is an etiquette 
mistake made by Arabic students because Russian speech etiquette is to address them by their 
first and patronymic names), я не понимаешь (a mistake in the prepositional-patron system) как 
делать задание. 
Teacher: Хорошо, сейчас объясню еще раз.   

4 In Russian speech etiquette there is no special address that takes into account the age of the 
addressee. The easiest way out of this situation is to call the interlocutor by name and patronymic. 
For Arabic speech etiquette, age differentiation is very important. 

5 Russian speech etiquette has such address forms, which are absent in the Arabic etiquette. They 
are associated with a particular temporary social role of the addressee, they can be used both to 
a group of people and to a single addressee. They are: любители стилистики, пассажиры, 
больные, заключенные, вкладчики, участники разного рода мероприятий, клиенты тех 
или иных сервисных служб (lovers of stylistics, passengers, patients, prisoners, contributors, 
participants in various events, clients of certain service services) [11]. 

6 To address a woman, Arabs pay special attention, as the address and conversation takes place 
using special words, endings, expressions, such words and expressions are never used in 
Russian speech etiquette. This phenomenon is called grammatical realization of gender 
specificity. 

7 There is a great similarity in the use of references to relatives, but even here there are differences 
when it is necessary to clearly distinguish whether the relatives are from the paternal or maternal 
side. In Arabic speech etiquette the references to aunts and uncles are very diverse, as the 
references to aunts ( ةلاخلا  ) and maternal uncles ( اخلا  ) and paternal aunts ( ةمعلا  ) and uncles ( علا  ), 
that is maternal brothers and sisters and paternal brothers and sisters, paternal uncle, paternal 
brother; paternal aunt, paternal sister; maternal uncle, maternal brother; maternal aunt, maternal 
sister. 

Speech acts and speech genres of an etiquette nature that embody the category of address are 
characterized by the following similarities: 

2617



• еach address, having certain structural-semantic, lexical-grammatical and functional-stylistic 
features, is characterized by its predominant use in a particular communicative situation. This 
does not exclude, however, the possibility of using an address in other conditions of 
communication, which is due to its ability to acquire different semantic and stylistic shades under 
the influence of the situation. On the other hand, to convey the same intentional meaning, the 
speaker chooses different methods depending on the status attributes of his interlocutor, the ratio 
of roles, the nature of the relationship between them, the conditions, the circumstances of the 
speech act, the emotional and psychological state at the time of communication. 

The category of address as a component of the national mentality and national picture of the world 
reveals unconditional differences in the Russian and Arab representations, both in the language itself 
and in the speech etiquette. 
The analyzed material gives grounds to note the following significant differences in the use of appeals 
in Russian and Arabic speech etiquette: 

• The system of Russian address is more diverse than in Arabic etiquette. Specific features of such 
references are derived from the triple Russian proper name and the double Arabic anthroponym, 
at that, the Arabs address by the proper name, before the birth of the first child (preferably a son), 
and after birth of a child, both a mother and a father begin to be called by the child's name, for 
example, Abu Ahmed, Umm Ahmed (father of Ahmed, mother of Ahmed); a typical feature of 
Russian addresses by names is, firstly, the presence of a paradigmatic series, differently oriented 
to the degree of politeness, and secondly, abundance of diminutive suffixes that give different 
shades of politeness (Zhenyura, Zhenek, Zhenka, Evgesha), the address exclusively by the 
patronymic-Petrovich-has its ambivalent character combining respect and familiarity; 

• In Arabic speech etiquette, it is not customary to address honoured, respected non- relatives by 
their first names only; first names are necessarily accompanied by words indicating their 
occupation or special courtesy markers that soften the mere addressing by name; in Russian 
speech etiquette, addressing by occupation or position is rare, but in Arabic speech etiquette such 
references are frequent, adequate and close in meaning to politeness suffixes, example: доктор 
Аммар, профессор Али. 

• In Russian speech behavior in cooperative communication, parents address their children with 
diminutive suffixes; in this situation in Arabic, such references are used only for the youngest 
children; for the others it is preferable to address them with modal evaluative words; 

• Unlike Russian, in Arabic speech etiquette there are remnants of patriarchy that take into account 
the gender differences of communicants; the divergence of the “Ti” and “Vi” forms has led to the 
fact that in Arabic speech etiquette there are words that make up for the absence of these 
differences; 

• When addressing the teacher with a certain question, especially in writing, there are introductory 
etiquette phrases that are not used in the Russian language in a similar situation: желаю вам и 
вашей семье крепкого здоровья, я хотел бы спросить о нашем завтрашнем уроке; я хочу, 
чтобы ваша честь дала мне второй шанс [12]. 

4 CONCLUSIONS 
Having analyzed the typology of linguistic deviation at the phonetic, lexical, grammatical and etiquette 
levels in Russian and Arabic we can conclude that deviation occurs due to the presence of specific 
features in languages, individual characteristics of students, their ability to perceive and quickly 
understand new information, etc. 

Thus, at the RFL lessons it is necessary to pay special attention to the study of Russian grammar, to 
guide foreign students in mastering the vocabulary, replenishing the vocabulary, mastering the basic 
formulas of etiquette, and also knowledge of the considered features will help to the teacher at the RFL 
lessons to set the right priorities to work on these deviations, and at the initial stage of training students 
can quickly overcome the language barrier and successfully complete the adaptation period, as well as 
the study of speech etiquette will contribute to an in-depth understanding of the structures of both 
languages, expands knowledge about the culture, literature, history and customs of people who are 
native speakers of such languages. 
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Abstract 

This study sought to explore the perceptions of a principal and educators on the influence of parental 
involvement in formal education at selected Lesotho high school, in the Mohale’s Hoek District. An 
interpretive research design was adopted. A diverse sample of sixteen participants was interviewed 
regarding their perceptions of parental involvement in formal education. The sample was purposively 
selected as it was adjudged information-rich. Data were collected through semi-structured interviews 
with the principal and educators. Focus group interviews were conducted with learners and their parents. 
Qualitative data were collected and thematically analysed. The results indicated that learners’ 
performance improved in situations where there was teamwork between educators and parents. 
Parental involvement develops the relationship between all the parties involved in learners’ education 
in high schools. However, some parents were still not aware of their responsibility in their children’s 
formal education. The study recommends that parents be supported for them to be involved in their 
children’s education. They could also be capacitated in learning strategies on how to work with 
educators, learners and the community at large. The study implores government to strengthen the policy 
on parental involvement in the formal education at high schools. 

Keywords: influence, parental involvement, perceptions, formal education, parent- teacher teamwork. 

1 INTRODUCTION AND BACKGROUND 
There is a growing awareness worldwide today regarding parental involvement in learners’ formal 
education [9]. Research shows that “all families, whatever their income or education level, can take 
concrete steps that significantly help children learn [19]. And yet families are often the missing link in 
formal education in most countries” ([4], [20], [7]). There is also a concern about the quality of education 
learners get in high schools without the involvement influence of parents in their children’s education. 
Against the background of this concern, the influence of parental involvement in formal education is 
essential. It improves learners’ performance [7] and school development which lead to community 
support for educational programmes and extra-curricular activities [20]. 

The broad study sought to establish the influence of parental involvement in the formal education of 
children in the Mohale’s Hoek District in Lesotho. Decades of global research and studies indicate that 
there is increasing evidence that the quality of links between parents and schools influences the nature 
of learners’ success at school ([14], [20]). Evidence suggests that active parental involvement in schools 
is a critical factor in achieving a learner’s educational success at all grade levels [17]. Extant studies 
confirm that parents care about their children, but need good and clear information from educators in 
order to remain involved in their children’s education from pre-school to high school ([11], [8], [18]). 
Thus, parental involvement is important for the principal, educators, learners and the parents themselves 
even though they have different opinions regarding the manner in which each can participate in the 
educational process [16].  

Parental involvement in formal education helps to improve learners’ overall attitude towards school in a 
number of tangible ways [9]. The involvement of parents leads to an increase in learners’ attendance, 
improvement in learner attitudes and reduces occurrences of learner misbehaviour ([17], [7]). Parental 
involvement also reduces the overall dropout rate for learners and increases the likelihood of learners 
engaging in further studies [19]. It is recognised that the inevitable growth in age of the learners compels 
older educators and peers to play a more important role in their learning. However, this entrance and 
rise to importance of adults and peers should not signal the end of the parents’ involvement in formal 
education. Therefore, parents have a profound effect in their children’s needs, especially the social, 
emotional, spiritual, intellectual and educational growth ([8], [3]).  

Most parents play an important role in their children’s education in the home environment and are the 
first educators of learners ([19], [7]). Parents are indeed aware of their children’s strengths and 
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weaknesses and this enables them to assist in the improvement of their children’s performance in formal 
education ([12], [14]). Each family teaches its child on family and community norms and values from an 
early stage. Informal learning takes place before children are sent to schools and thus, gives way to 
formal education [3]. As a result, formal education is less likely to be effective without a strong 
partnership between the parents and schools [9]. 

Parental involvement at home is multifaceted [1]. It is composed of numerous activities including the 
ways in which parents can get involved with their children’s homework [21] and the extent to which 
reading is modelled and encouraged at home. Parental involvement also involves the socialisation 
practices that parents use. It consists of the way in which parents manage their children’s time use and 
provide them with access to educational resources [3]. Through their involvement at home, parents 
support their children’s learning by teaching them knowledge and skills, reinforcing school learning and 
fostering respect for education [16]. Children’s formal education is also supported by promoting 
cooperative behaviour, sparking motivation, and developing work habits and interest. Providing 
enrichment activities that underlie extend, and supplement academic knowledge is another way of 
showing support to children [2]. Therefore, there are various ways in which parents can get involved in 
the learners’ education at the home front.  

The current culture of schools, dating back from history, has been to take learners away from their 
homes in order for them to be educated by professionals. The door between home and school was 
usually firmly closed [20]. Countries such as the United Kingdom (UK), Japan, Greece and South Africa, 
however, take the issue of family participation in children’s education very serious. The UK government 
has over the last ten years developed policies to improve school attendance and performance and has 
tried to make legislations that make school attendance a parental responsibility [12]. This could be of 
assistance as parents may feel the need to engage in children’s education. In the case of Japan, the 
parents’ traditional role has been one of support and less of active involvement in school learning. 
However, the government’s commencement of education reforms in the last quarter of the 20th century 
has encouraged a more active role for parents in education [1]. Because of this, Japan is showing a 
considerable increase of family participation in children’s education. 

The study looks at the influence of parental involvement in depth by focusing on the main research 
question. To start with, the researchers discuss complimentary theoretical lenses that they have used 
to better understand influence of parental involvement in this study. 

1.1 Theoretical Literature Review 
Before diving into empirical and analytical discussion about the influence of parental involvement in 
formal education it is essential to situate the argument within a theoretical context. The theoretical 
framework for this inquiry is based on the social learning theory and the eco-systemic perspectives 
which provide a comprehensive way of understanding human development. The researchers regarded 
Social Learning Theory [5] and Ecological System Theory [6] relevant to their study because both 
theories are concerned with interaction between parents and their children’s environments, such as the 
family, school, community and society ([12], [2]). The improvement of parental involvement in formal 
education happens only when there is an equal improvement in the society and the way society relates 
with its schools. Therefore, the motivation of children to learn should be a cooperative undertaking in 
which parents and educators play harmonious roles [22]. Both theories, therefore, assisted the study to 
achieve its objectives as they are related to parental involvement in the sense that they are both 
concerned about the way children and adolescents grow, learn and behave. The researchers draw from 
these theories and the existing researchers on parental involvement to guide the analyses of the study. 
In Lesotho, with the enactment of the government Education Act No.3 of 2010, Section 23 (1) regarding 
the management, schools are expected to establish partnership with parents. 

1.2 Statement of the problem 
Lesotho has promulgated laws meant to enhance parental support, involvement and obligation to 
participate in their children’s education. Parents are continuously encouraged, by the Ministry of 
Education and Training (MOET), to be involved in their children’s learning in high schools. The 
government, through MOET, invites parents to partake in their children’s education, mostly as Board 
Members, as outlined in the Education Act No. 3, Section 23 (1) of 2010. The Act calls for parental 
involvement in children’s formal education by allowing them to participate in school governance and 
management through School Board of Governance [15]. This body can function as the interactions 
within and across society, families and schools [5]. It can also provide what Bronfenbrenner calls 
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interaction of different levels of systems [6]. Thus, the 2010 Education Act and others from previous 
years recognised the need for learners to be supported, and acknowledged the effective role that can 
be played by parents in assisting their children to realise their potential. However, increasing parental 
involvement remains a tough challenge among school administrators and their educators despite clear 
programmes and strong motivations. It is therefore essential that the role of Lesotho parents in their 
children’s education be investigated since this practice significantly contributes towards their children’s 
academic work. In view of the above, the researchers posed the main question viz: What is the influence 
of parental involvement in formal education at high schools in Mohale’s Hoek District of Lesotho? 

1.3 Aim and Objectives of the study 
The study aims to provide insights into the influence of parental involvement in formal education and is 
guided by the following objectives in order to answer the main research question: 

1 To determine the perceived influence of parental involvement in formal education at high schools 
in Mohale’s Hoek District of Lesotho. 

2 To disclose the barriers on parental involvement in formal education. 
3 To identify strategies that can be employed to sustain parental involvement in formal education. 

2 METHODOLOGY 

2.1 Research Paradigm and Design 
In this study an interpretive paradigm was used, and here, the researchers sought to interpret the 
meanings that participants give to their views and experiences. The qualitative research approach, 
particularly a case study design, was considered to be the most suitable one. Both paradigm and 
approach were used in this study to gain insight on phenomenon in study.  

2.2 Population, Sample and Sampling 
The population of this study consisted of the parents and learners in Form E (Grade 12) as well as the 
principal and educators in one high school in the Mohale’s Hoek District, in Lesotho. The school was 
selected because of its consistence in good performance of learners over decades. Data for this study 
were collected from one principal, three educators, six parents and six learners from one high school.  

2.3 Ethical Consideration 
For this study the researchers ensured that ethics were observed. To assure that confidentiality was 
observed no names of individuals can be exposed concerning their views as well as the name of the 
school in which the interviews took place. Hence, in order to distinguish between the responses of the 
participants, letter codes LA, LB, LC, LD, LE and LF were assigned to learners, while parents were given 
the following letter codes: PA, PB, PC, PD, PE and PF; educators were assigned letter codes EA, EB, 
and EC. These letter codes were used to protect the participants’ identity. The participants’ actual words 
are typed in italics. 

2.4 Credibility and Trustworthiness 
To assure trustworthiness the research made a great effort to keep to relevant questions concerning 
parental involvement at the case study high school. The study into parental involvement in formal 
education was credible and trustworthy, because it collected information from principal, educators, 
parents and learners from the case study high school. The researchers used multiple data sources to 
validate the dependability and credibility of the findings. 

2.5 Data collection instruments 
Semi-structured and focus group interviews were used to gather data. Thus, semi-structured interviews 
with the principal and educators were held first and then followed by focus group interviews with parents 
and learners. A recorder was used to collect data. In other cases, key issues were recorded on paper 
for further expansion. 
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2.6 Data Analysis 
Although there are many different possible approaches that can be used when analysing qualitative 
data, in this study the data were analysed using thematic analysis which involves discovery and 
interpreting.  

The sub-questions contributed a lot in answering the main research question. The three sub-research 
questions were answered through a series of semi-structured interviews with the principal and 
educators, focus group interviews with parents and learners. The following were three themes that 
emerged from the collected data: 

1 The influence of parental involvement in formal education in the Mohale’s Hoek District. 
2 The barriers on parental involvement in formal education. 
3 Strategies that can be used to enhance parental involvement in the formal education. 

Data presented below refer to semi-structured interviews with principal and educators, and focus group 
interviews with parents and learners. 

3 RESULTS  

3.1 The influence of parental involvement in formal education in Mohale’s 
Hoek District 

The participants were asked to give their perceptions regarding the influence of parental involvement in 
their children’s formal education both at school and at home. The findings of the study revealed that 
parents support their children in their academic journey. The principal detailed that, “In my perceptive, 
parents take the responsibility to ensure that their children acquire quality education.” Participants EA, 
EB and EC complemented on what was said by the principal, “Learners are never expelled for not paying 
school fees.” Participant EB also added that, “Most of parents pay school fees on time to avoid causing 
distractions in their children’s education, even though some fail due to poverty.” Moreover, participant 
EC disclosed that, “Many parents provide their children with necessary resources.”  

In addition, participants LA, LB, LC and LD also claimed that the influence of parental involvement is 
essential in their formal education. Participant LA stated that, “Truly speaking, my mother has a low level 
of education, but she always ensures that I perform well in my studies.” On the other hand, participant 
LC complemented that, “I fully agree with what participant LA has said, eventually she is telling the truth.” 
Participant LB noted that, “To prove that my father cares about my formal education, he has employed 
a teacher who assists me, after classes, with the challenging subjects at home.” Participant LD also 
professed that, “My mother never complains when I ask for data so that I could google and learn, 
especially during this era of covid-19. I am supported by my parents and this motivates me a lot and 
strengthens my hope that I will fulfil my dream.” Participant PA articulated that, “As a parent it is my 
responsibility to ensure that my children are entitled to quality education.” Participant PB complemented 
that, “Truly speaking it is parents’ responsibility to see to it that children do their school work in the 
manner that they benefit from formal education.” Participant PC also reckoned that, “Although I have 
low level of education I wish to bring the best out of my children by fully supporting them in their academic 
journey”. 

It was clear from participants LE and LF that they value their parents’ involvement in their academic 
journey. “My parents really motivate me with the effort they exert in my education.” Participant LF 
supplemented that, “My parents too fully support me thus envying me to be educated.” Participant PD 
highlighted that, “My children’s education comes first, so I never want to mess with their future, this is 
why I support them.” Participant PE declared that, “Attending parents’ meetings is part of showing 
support I never miss it, because it alerts me with my children’s progress at school.” Participant PF 
detailed that parents support their children by providing healthy diet and proper uniform for they both 
enhance learners’ performance. Participant ED added that, “In actual fact, school dress code shows 
unity and identity among learners. Furthermore, being in a school uniform prohibits learners to 
misbehave wherever they are.” 

3.2 The barriers on parental involvement in formal education  
Participants LD, LE and LF argued that multiple sources of communication used at school frustrate their 
parents. Likewise, participant LD indicated that sometimes their parents fail to receive messages from 
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the school because they stay in remote places where network is not available. Participant LE added 
that, “When our parents’ phones are unavailable they are sent letters through post office boxes of which 
some of them are not active.” Participant LF disclosed that, “even if the message is passed through the 
radios in some places other radio stations are not functioning.” 

Furthermore, participants LA and LC agreed that their parents hesitate to go to school due to the 
negative attitude they receive from the educators in relation to their status. Participant LA indicated that, 
“Our educators judge our parents by mere looking at their appearance, for they are not highly educated 
and dress code has no taste.” Participant LC emphasised that, “Parents who seem stylish are treated 
with care and respect.” It was also clear from evidence of the participants PE and PF that people are 
treated irrespective of their class. Participant PE exclaimed that, “I am uneducated person from a rural 
area and am not fancy, so some educators neglect me for that.” Participant PC averted that, “Although 
some of the educators are not welcoming some of them try to treat us (parents) well. When we come to 
school they friendly show us the places where we can get help.” 

3.3 Strategies that can be used to enhance parental involvement 
The participants were asked to outline the strategies that can be utilised in the enhancement of parental 
involvement. The principal emphasised that, “Different communication channels have to be cut and pick 
out one tool to be used.” Participants EB and EC had the same opinion that the school has to opt for 
one mode of communication. Participant PA also had a common reasoning, but added that, “The 
communication channel has to be the one which we shall easily access without any complications.” 
Participant EA concluded that, “Having selected one tool will assist us to reach out parents more easily. 
Letter writing is the best tool which does not cost parents. So I think we have to opt for it.” 

Furthermore, participant PB suggested that’ “A strong rapport has to be built between the three parties, 
the school, parents and learners.” Participant PC agreed on what participant PB has said. Participant 
LA exclaimed that, “If a good relationship is built between the school, and our parents this could upgrade 
parental involvement.” Similarly, participant LC complemented that, “If unity is built between the two 
parties, our parents shall never hesitate to go to school like before.” Participant LF also indicated that, 
“Building a good rapport will result in fruitful results because our parents are best influencers for they 
have known us since childhood.” To sum up, participants LB and LD emphasised that frequent 
communication could be used to enhance parental involvement in learners’ formal education. Participant 
LE denoted that, “If our parents could come regularly to school, they could have clear picture of our 
progress at school.”  

Some participants suggested that follow-up can be one of the strategies that can be utilised to enhance 
parental involvement in children’s formal education. Participants LB and PD highlighted that parental 
involvement could be enhanced if the school allows the community to become part of school 
development. Participant PE also emphasised that if the community could be permitted to volunteer in 
extra-mural activities this would allow the educators to focus on teaching and learning. Correspondingly, 
the principal emphasised that as the school they badly need parents’ support for children’s learning, 
especially on this era of covid-19. The principal went on to state that, “Our school is still progressing 
even though part of teaching sometimes has to be done online. Therefore, parents are asked to ensure 
that children do their work at home. This seems to be a challenge to parents due to lack of finance.” 

According to most participants there is a need for continuous communication between the school and 
the parents to enhance the formal education of the learners. The empirical findings in the current study 
indicated that most learners, educators, parents and principal, pointed out that parents’ meeting is one 
of the most recurrent means of communication the school uses with parents. Parents who are unable to 
come to the meetings send representatives on their behalf. They also mentioned that letters and meeting 
parents as individuals are other means of communication which are mostly used by the school with 
parents. 

4 CONCLUSIONS AND DISCUSSION 
The findings of the study emphasised that, parental involvement in high schools in the Mohale’s Hoek 
district is regarded as an important aspect as it requires power relations. Where these power relations 
are identified and balanced educators and parents work harmoniously for the success of learners [13]. 
Parents as the ones who offer initial education to their children are acknowledged as equal partners in 
their children’s formal education [3]. It is through the support, encouragement and assistance of parents 
that learners succeed in their academic education.  
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It is drawn from this study that, parents who scarcely attend parents’ meetings are less involved in their 
children’s education as compared to their counterparts who often go to the parents’ meetings and are 
more involved. Parents, who often come to school and consult their children’s class teachers motivate 
their children, who become aware that their education is a family business [20].  

Moreover, it is important to support parents to sustain their involvement in their children’s formal 
education in high schools. Parents also need to be guided through the use of proposed strategies and 
others that can help them work effectively with both educators and learners. The school is expected to 
train parents to accustom themselves with knowledge and skills that enable them to become more 
involved in their children’s schooling [7]. Effective communication between educators and parents allows 
parents’ contribution in the education of their children.  

The parents promote and maintain the discipline of their children because if they fail to do so, they will 
become problematic at school. From the respondents’ evidence, the researchers concluded that 
education begins at home and is enhanced and promoted at school. The uncontrollable behaviour may 
hinder parental involvement in the learning process [3]. Parents are despised where their customs, 
codes and beliefs are not acknowledged. This can be an obstacle to the involvement of parents. Lastly, 
the covid-19 pandemic has brought about complexities in the field of education. So online learning is 
the only strategy used to avoid the spread of this pandemic. Most of the parents fail to support their 
children financially and this hinders education.  

5 RECOMMENDATIONS 
It is essential that educators work with parents and other stakeholders who are interested in learners’ 
education to learn from one another and sustain parental involvement. Educators need to remember 
that parents are the first educators of their children. They teach their children respect, girls are taught 
household activities by their mothers, while boys learn manly activities from their fathers. Moreover, 
there is a need that parents’ meeting be conducted in a language understood by them. There is also a 
need to motivate parents by involving hem in decision making. During this era of covid-19, the principal 
is encouraged to persuade parents to conduct meetings online. In the light of the mentioned barriers, 
the researchers feel that the highest priority by all stakeholders with interest in the Lesotho education 
should be to see the need to change.  

The Lesotho government should endeavour to urge parents to actively take part in school activities and 
programmes. It is imperative that the school has clear policies that allow parents to be active role players 
in formal education. If the procedure can be communicated clearly to parents, their participation can be 
meaningful to the school and learners. The quality of teacher training is to be taken into consideration, 
as some educators did not value the importance of parents in their children’s education. Time 
management has to be taken into consideration by the three parties (educators, parents and learners). 
Proper time management will assure that there is adequate time to attend to school activities and other 
personal issues. These will sustain the involvement of parents in their children’s formal education. 
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Abstract 
Since the 2018-2019 academic year, a collaboration project has been developed between teachers and 
students with Autism Spectrum Disorder (ASD) of the “Comunicació i Llenguatge” Classroom (CiL: 
communication and language) of the Secondary Education Institute (IES) “La Cañada” of Paterna, the 
Higher Technical School of Telecommunications Engineering of the Polytechnic University of Valencia 
(UPV) and the Beijing University of Posts and Telecommunications, China, having as main objective the 
use of information technologies, and other emerging technologies, such as learning facilitators and 
creativity boosters. 

It is undeniable that we live in an increasingly digital reality, where it is possible to communicate in real 
time with people who may be at the other end of the world, in this “global village” that today constitutes 
our planet. Where it is possible to read news, or listen to a song or enjoy a movie with just a mouse click 
or a touch on a touch screen. In recent years, homes have undergone a digital transformation where a 
"router" is an inseparable part of the furniture and the TV is connected to the Internet. Virtual reality even 
allows us to "walk" without leaving the living room of the house. Smartphones and tablets have come to 
stay and references to social networks are a common topic in the media. We inhabit cities that every 
day become more and more intelligent (smartcities) where with various mobile applications (Apps) we 
can know where we are, make payments, consult information, take pictures, record videos, etc. 
Wearable devices are being announced as part of the not too distant future and new words such as 
"Internet of Things", "cloud", "artificial intelligence", "algorithms", etc., have expanded our usual speech. 
These and many other considerations suggest the need to acquire digital skills from the classroom itself, 
reinforced at home by families, in a reality that is already “hyper-connected”.  

The paper presents the results obtained with the use of "Puzzle Pieces", an application developed for 
Tablets in Android environment. The application has been designed and implemented in the context of 
the CiL Classroom and following the guidelines and regulations for social inclusion in special education 
indicated in the educational framework of the Valencian Community. This application proposes students 
with ASD to carry out various activities aimed at achieving these digital skills, according to their specific 
needs and their learning pace. At the same time, it collects and graphs indicators such as date, levels 
reached, time used to achieve an activity, number of hits and mistakes, activity preferences, etc., which 
are then used by teachers to adapt their teaching action and thus achieve better results in working with 
students. 

Keywords: Functional diversity, ASD, IES, ICT, Learning, Social inclusion, Puzzle Pieces. 

1 INTRODUCTION 
Social inclusion is an aspect that cannot be alien to any educational system. It should be present, 
progressively and continuously, covering as many daily areas as possible. The fact that we live in an 
increasingly connected digital reality is undeniable, being technologies a fundamental element of union 
between human beings, facilitators of learning and dynamizer of social relations. Today's “digital” skills 
are as important as knowing how to read and write. Institutions in charge of the study plans and the 
training of teaching staff should guarantee the means and procedures for students to develop these 
digital skills, necessary for their performance as citizens of the 21st century. And of course, functional 
diversity cannot be left out of these efforts, adapting curriculum, materials and activities to this 
environment where computers, tablets, programs and applications are so necessary.  
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2 THE “CIL” CLASSROOM 
Since the 2014-2015 academic year, the IES “La Cañada” of Paterna, Valencia, has developed an 
Experimental Program of attention to students with ASD. This has led to the creation of a communication 
and language (CiL) classroom in which teachers and families collaborate and work for the 
comprehensive development of students, using methodologies and resources adapted to their 
characteristics, sharing the school day between the CiL classroom and your ordinary classroom. The 
CiL classroom is essential for these students to have a stable environment, with an inclusive education 
and social inclusion [1]. 

The teachers of the CiL classroom have been willing from the first moment to collaborate with 
professionals from other training centers in the Valencian Community and from other countries. That is 
why from the 2018-2019 academic year a collaboration project has been developed between the 
teaching staff of the ETSIT, of the UPV in Valencia, Spain, and the BUPT, of Beijing in China, with the 
main objective of using the technologies of the information, and other emerging technologies, as 
elements that facilitate learning and stimulate creativity. 

3 APP “PUZZLE PIECE” 
The CiL Classroom has an extensive catalog of materials, both general and specific, to be able to 
develop all the activities aimed at the cognitive development of students (8 in total, aged 12 to 18), 
contributing at the same time to the development of both communication and social skills. Among these 
materials, there is a “puzzle” made up of wooden pieces of different shapes (squares, circles, triangles) 
and different colors (red, blue, green, yellow). It is proposed to carry out various figures grouped into 
three levels of difficulty (Initial, Intermediate, Advanced). At each level we find various geometric shapes 
and a sequence of colors that are again subdivided by levels of difficulty within the chosen level. To do 
this, the student relies on "copying" a figure from a token to the board where the pieces are placed. Or 
on the contrary, it is proposed to "memorize" a certain figure and then proceed to place the pieces on 
the board. The teachers at all times must analyze the student's performance, observing her behavior, 
the time it takes her to go from one activity to the other, the number of failures or successes, etc, Fig.1. 

 
Figure 1. Activity with geometric shapes and colours (using pieces of papers and activity books). 

The teachers of the CiL classroom considered that it would be very useful to have the “puzzle” in “App 
format” for Tablet in Android environment: 

• Promote digital skills in students 
• Currently, there is only one “puzzle” with which only one student plays at a time 
• The App would record the activity sessions, showing the number of successes or errors, the time 

taken to go from one level to another, etc., without the need for direct supervision 

• The student could have the “puzzle” at home and continue learning and promoting her skills and 
intellect during the weekends, holidays or during the confinement produced by the COVID-19 
pandemic 
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Following the teachers' instructions, we proceeded to design, implement, test and fine-tune the “Puzzle 
Pieces” App, Figure 2. That App not only reproduced the traditional “puzzle” on the Tablet, but also 
implemented new options to help the teachers in the analysis of the results and in this way to be able to 
know more precisely how to help each student in a specific way [2] [3]. Technology in general and 
Tablets in particular have always caught the attention of the youngest. In the case of students with ASD, 
the same thing happens [4][5]. For this reason, practically all the students of CiL classroom wanted to 
use the App "Puzzle Pieces", Figures 3 to 6. 

 
Figure 2. App “Puzzle Pieces”: structure, design and implementation. 

 
Figure 3. App “Puzzle Pieces”: activity with geometric shapes and colours. 

2629



 

 

 
Figure 4. App “Puzzle Pieces”: selecting level of difficulty of the activity. 

 
Figure 5. App “Puzzle Pieces”: increasing the difficulty of the patterns. 
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Figure 6. App “Puzzle Pieces”: learning at the pace of each student. 

4 RESULTS 
As mentioned previously, young people, in general, tend to be curious about everything that has 
technology as its center or axis. The teachers were able to verify, through the different activity sessions 
with the App “Puzzle Pieces” on the tablets available in the CiL classroom, its usefulness, Figure 7. The 
design of the application was pleasant for the vast majority of students, considering its interface intuitive. 
Likewise, it was relatively easy for the teachers to combine its use with the performance of other activities 
of the CiL classroom. It is important to point out the favorable opinion of the students' relatives when 
projects of this type are carried out and that they contribute to developing capacities in their children that 
will be useful in their future life. Periodically, the teachers of the CiL classroom indicated to us possible 
improvements or modifications to be made in the App in order to better adapt to the needs of students 
with ASD. A design, implementation, testing and redesign process, Figure 8. Currently, the “Puzzle 
Pieces” app is being adapted for a personal computer, in this case using the gestural interface Leap 
Motion as an element of interaction with the student [6]. The team that develops this project considers 
that in this way it is possible to stimulate psychomotor skills as well as those related to abstract thinking, 
Figures 9 to 10. 

  
Figure 7. App “Puzzle Pieces”: results after finishing an individual session. 
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Figure 8. Puzzle Pieces: results after finishing a session. 

 
Figure 9. Puzzle Pieces: testing the App using “Leap Motion” gestural interface. 
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Figure 10. Puzzle Pieces: using the “Leap Motion” gestural interface. 

5 CONCLUSIONS 
It is undeniable that the use of technology favors learning, stimulates curiosity and intellect and 
stimulates social relationships. All of this is vital for anyone, but it is much more so for those who have 
to face some kind of functional diversity every day. They and their families. That is why the need to 
incorporate into the training curriculum the progressive and continuous use of technologies, be these 
Tablets or other emerging technologies that can facilitate knowing the emotional state of the student, 
their most priority needs, etc. Schools face this challenge of developing digital skills having to meet 
many conditions. These can be of the material type, such as having equipment with the best 
performance for all students as well as other devices. Then, it will be necessary to have the possibility 
of designing and developing ad hoc applications to incorporate them into the CiL classroom. That is why 
the collaboration between the University and the different educational centers, as is the case, can be a 
response to all of the above. The joint search for funding in community or national programs, the 
realization of internships by university students in educational centers to carry out their End of Degree 
Thesis, Master's Thesis and even Doctoral Thesis. The creation of synergies in this regard has proven 
to be very profitable and of immense utility. 
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G-RUBRIC: THE USE OF OPEN TECHNOLOGIES TO PROVIDE 
PERSONALISED FEEDBACK IN LANGUAGES FOR SPECIFIC 

PURPOSES 

P. Díez-Arcón, E. Martín-Monje 
Universidad Nacional de Educación a Distancia (SPAIN) 

Abstract 
There has been an increased interest in the use of Open Educational Resources (OERs) in language 
teaching and learning in the past decade (Comas-Quinn, Beaven, & Sawhill, 2019; Comas-Quinn & 
Borthwick, 2015), with a variety of practices that range from integrating open pedagogies to using open 
technologies, as the present study shows.  The open source software G-Rubric makes use of the latest 
developments in Data-Driven Learning (DDL) and Natural Language Processing (Paredes et al, 2018) to 
provide automated and personalised feedback to students’ written production in English for specific 
purposes. G-Rubric is a corpus-based automatic system which makes use of semantic technologies to 
assess students’ written production, comparing students’ submissions with a corpus-based model answer 
and rubric that have been embedded withing the system (hence the name, G-Rubric), and provides them 
with guidelines for improvement of their writing, focusing on the specialised linguistic content, since G-
Rubric is a tool based on semantic technologies, as previously stated (Lancho et al., 2018). 

This paper focuses on first phase of the project “Data-Driven Learning for the improvement of English 
written skills”1, which consisted in the development and piloting of G-Rubric. This tool compared the 
assessment provided by the teachers to the written compositions submitted by students completing the 
university course “English for Professional Purposes”, in the first year of the Degree in Tourism at the 
Spanish University for Distance Education (UNED), and the feedback elicited by the G-Rubric tool. 
Results show that G-Rubric offers more specific, systematic feedback, identifying the linguistic patterns 
and lexis which should be used in English for Professional Purposes, whereas teachers’ comments are 
more holistic and impressionistic, and do not necessarily concentrate on the particular characteristics 
languages for specific purposes (LSPs).  

These findings have pedagogical implications for LSP instruction, since they open the door to new 
teaching practices in assessment of student learning: the use of G-Rubric may be beneficial not only for 
students, who get personalised and automatic feedback for their written production in English, but also 
for teachers, who will make their assessment more systematic and focused on the specificities of LSP 
if they use G-Rubric when marking students’ compositions. One of the strengths of DDL is how it 
identifies patterns of language at all levels; teachers should make use of these advancements in corpus 
linguistics, which will aid them in noticing the semantic nuances of LSP. 

Keywords: Open Technologies, Languages for Specific Purposes, G-Rubric, Open Educational 
Resources. 

1 INTRODUCTION  
The term ‘Open Educational Resources’ (henceforth, OER) was coined in 2001 and has aroused great 
interest in international organizations, schools, universities and advocates of Open Education since 
then. It is widely understood as a movement of transformation and democratization of education [1], as 
well as a basic right of individuals [2].  

Different definitions of the concept of OER have been put forward [3]. They all agree in conceiving them 
as digital resources for teaching, learning and research, which are hosted in a public domain, with an 
open license and free access, and with no restrictions on their use, adaptation and redistribution [4] [5] 
[3]. OERs can range from full courses, materials, modules, text books, streaming videos and tests, to 
open-source software -such as the G-Rubric tool presented in this paper-, or any other type of tool, 
material or technique that allows access to knowledge and has an impact on teaching, learning and 
research [6]. 

 
1 Teaching innovation project developed by the Innovative Didactic Group for Languages in Open and Blended Environments 

(GLOBE), GID2016-10, with funding from the Instituto Universitario de Educación a Distancia (IUED) at UNED.  
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The production and adoption of educational open software, according to [7], should be governed by the 
same principles as open education movement itself: access, agency, ownership, participation and 
expertise, and should minimize technical and organizational concerns through flexible designs that allow 
users to benefit from the experience. 

OERs have attracted increasing attention in the research community in the last decade [8] [9] [10] [11]. 
The topics covered range from the use and creation of OER and the description of the integration of 
open practices, to their sustainability, aspects of their production and quality and existing barriers and 
integration into open pedagogies. In foreign language learning there has been an effort to understand 
the positioning of OERs in this field, with two monographic volumes that show how open pedagogies 
can be implemented in an innovative curriculum. These studies are in line with various authors [8] [12] 
[13] who evidenced that, after an initial phase motivated by the concept of openness in resources, now 
the focus should be on the promotion and research of open educational practices through OER, with 
the aim of proposing quality and innovation in learning and teaching. This will aid in establishing a sound 
pedagogical basis for OER understanding and integration in the teaching practice. 

This study presents a proposal for the implementation of an open educational practice in line with the 
postulates of Comas-Quinn et al. (2019), who state that any significant change in educational practices 
through the use of OERs can be labelled as ‘open educational practice’. G-Rubric is an open technology 
which provides automatic and personalized feedback in written production. The ability to provide 
feedback is meant to reach the maximum potential of the OERs as it can fulfil students’ needs by 
providing formative and summative evaluations [14] [3]. Similar approaches to open technology can be 
found in [15], who stresses that software needs to enable the monitoring of user activity in order to be 
able to access the evidence of the learning process. G-Rubric is an example of a technology sufficiently 
developed to be used with students, which can improve their written competence by contributing to the 
construction of learning [16]. 

G-Rubric makes use of the advances in Data-Driven Learning (DDL) and Natural Language Processing 
(NPL) techniques, both widespread technologies with great potential to support language learning [18]. 
DDL allows access to examples of the language in natural and authentic contexts [18] and is focused 
on the discovery of the rules through the exploration of the results that the searches yield [19]. DDL, in 
its most basic form, makes use of a linguistic corpus and a concordancer, which in turn allow information 
to be extracted in the form of frequency lists, concordance lines, collocations and n-grams. The latter 
permit to identify groups of words that usually appear together in the corpus, which allows acquiring a 
lexical-grammatical approach [19]. As for NLP, it employs statistical methods to train the system by 
referencing large amounts of linguistic data and comprises several levels of processing that create 
conceptual frameworks. NLP techniques can process from the simplest lexical units to the impact that 
the context has on the interpretation of a sentence or pragmatic [20], which allows through computational 
technology to evaluate and qualify the written expression [21]. 

In terms of language learning, the study focuses on English for Specific Purposes (ESP). This has 
distinctive features from the English for general purposes and aims at a broader mastery of the language 
being learnt [22]. The most consensual definitions of this discipline [23] [24] [25] reflect, among others, 
the need to provide content related to the specific disciplines, activities and occupations of the student, 
so a previous analysis of needs, defined as "key essence of ESP” [26:24], has to be considered. 
Consequently, the G-Rubric tool, which had already been successfully used in Spanish [16], has been 
adapted for its use in ESP learning. A specific corpus has been compiled and the thematic context has 
been established, in this case, “Sustainable tourism”, since many of the students who would be using 
the tool are completing a Degree in Tourism at the Spanish University for Distance Education (UNED). 
As a consequence, the lexicon inserted is highly specialized allowing to meet students’ learning needs.  

Once the adaptation phase is completed, the written expression task for the students is created based 
on a "golden answer" elaborated by the teaching team and inserted into the software in order to be a 
referent for the correction along with the corpus prepared ad hoc. The tool is audited by an expert in 
corpus linguistics and tested with users with different language levels. Data is collected through the 
written productions of ten students and subsequently evaluated by 1) G-Rubric, 2) expert evaluators 
and 3) tutors of the subject, which give numerical qualifications to style and content, and provide 
feedback, especially to the latter by commenting on the ideas and vocabulary expressed. Relevant 
discrepancies in the “content” criterion are found between G-Rubric and human evaluators. The 
implications of these results are discussed.  
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2 METHODOLOGY 
The research project has aimed at the implementation of the G-Rubric tool both in a formal setting 
(university students from UNED, the Spanish University for Distance Education) and a non-formal one 
(students completing the MOOC (Massive Open Online Course) “How to succeed in the English B1 level 
exam”). For the purposes of this paper we will only focus on the university students. 

It is a two-year research project which is currently being finalised. The first year, the theoretical 
framework on DDL and open technologies for language learning was established, and the G-Rubric tool 
was developed in English. This involved the following steps: 1) adapting the different layers of the 
software, which already existed in Spanish; 2) creating the semantic space in English; 3) Compiling the 
ESP corpus, focusing on English for Tourism; 4) translating all the instructions, titles and interface 
elements from Spanish into English and putting them in AIML (Artificial Intelligence Markup Language) 
format with coded information; 5) creating the task for students; 6) getting the tool externally audited by 
an expert in Corpus Linguistics; and 7) testing it with different users and language levels. Figure 1 shows 
this process graphically. 

 
Figure 1: G-Rubric adaptation process 

The university students object of the study have been those registered in the subject “English for 
professional purposes”, a compulsory module in the first year of their Degree in Tourism at UNED which 
covers the B1 CEFR (Common European Framework of Reference) in English. Consequently, the topic 
chosen for the compilation of the corpus was one of high practical relevance for them, “sustainable 
tourism”. In line with this, the research team digitalised all the basic and recommended bibliography 
from the subject, and also searched online for digital documents in English related to sustainable 
tourism. The processing of the selected texts followed the usual techniques of NPL (Natural Language 
Processing) in Corpus Linguistics.  

The task created for the students was a written assignment, asking them to write a 200-300 word-report 
on the implementation of the 2030 Agenda for Sustainable Development and the Sustainable 
Development Goals (SDGs). They were provided with guidelines to write a report in English, and also 
offered weblinks where they would find the information they had to include in the report: 1) relationship 
between tourism and SDGs; 2) tips encouraging responsible travelling; 3) challenges in implementing 
the SDGs; and 4) a conclusion. A “golden answer” or model written assignment was entered into the G-
Rubric tool, so that the software could compare what the students submitted with that “ideal” answer, 
apart from the information included in the corpus that had been created ad-hoc.  

As for the G-Rubric tool, it offers various kinds of feedback once the students have submitted their work. 
Firstly, it provides a score and some comments on the use of English, looking both at grammar and 
style. It must be said that this is not the main purpose of the tool, since it has not been designed as a 
grammar checker, but it aids students in understanding whether their use of the English language is 
adequate or not. Secondly, it offers feedback on the ESP content of their submission, commenting both 
on the ideas and the vocabulary used. Based on this feedback, students should redraft their assignment 
and submit a revised version. They have up to 6 opportunities to improve it. Figure 2 shows a screenshot 
of the G-Rubric interface.  
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Figure 2: Screenshot of the feedback provided by G-Rubric  

Once we tested the G-Rubric tool with different users, we have piloted it with some students and checked 
how it compares with human evaluation. In order to do so, we sampled 10 assignments which had 
achieved high grades when assessed by the course tutors. Comparing the score obtained in G-Rubric 
and the mark given by tutors, we observed some discrepancies and sent those 10 assignments to four 
expert evaluators. These four experts received some training on how G-Rubric carries out the 
assessment prior to completing their own evaluation, so that they understood how the systematic way 
in which the tool operates. The results of this piloting are shown in the section below.  

The second phase of the research project, which is currently being accomplished, is tracking the 
implementation of the G-Rubric tool both at university level -with a cohort of 404 students-, and also in a non-
formal context, a MOOC with 1000 participants who have registered into the course “How to succeed in the 
English B1 level exam”, precisely the same CEFR level as the subject “English for professional purposes”.  

3 RESULTS AND DISCUSSION 
This section describes in detail the assessment provided by G-Rubric, tutors and expert evaluators to 
ten university students’ written production. The marking of the essays has followed the same criteria for 
all three of evaluators: G-Rubric, tutors and experts. The grade established was out of 10 and the criteria 
to assign the marks considered two main dimensions of the writing competence: content and style or 
use of English. The grade was divided as follows: (see also Table 1) 

• 40% was devoted to content and likewise took into consideration two sub-criteria dealing with 1) the 
successful accomplishment of the content of the units, namely: relationship between tourism and 
SGDs, tips encouraging responsible travelling, difficulties and challenges in implementing the SDGs 
and a conclusion; and 2) adequate use of the vocabulary and expressions related to the topic. 

• 60% was devoted to the stylistic use of English considering: 1) the adequate use of grammar 
rules; 2) fluency and 3) discourse cohesion, e.g. use of connectors and other cohesive devices. 

Table 1: criteria used to evaluate written essays 

Percentages Criteria for writing assignments 
Level of performance 

D (0-0.5) C (0.5-1) B (1-1.5) A (1.5-2) 
Content: 20% Successful accomplishment of the contents     
Content: 20% Adequate use of the vocabulary and expressions     
Style: 20% Adequate use of the grammar rules     
Style: 20% Fluency     
Style: 20% Discourse cohesion     

TOTAL (Out of 10 possible points)  
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3.1 Human grading: tutors and experts 
The G-Rubric was piloted with ten high score written production samples corrected by the tutors in order 
to compare the results given by the tool and the tutors. The first results showed some significant 
discrepancies and the ten essays were sent to four expert evaluators in order to assure the proper 
functioning of the tool. Before carrying out the corrections, the experts were trained to get a deeper 
understanding on the systematic correction that G-Rubric performs and were reminded to follow the 
criteria previously mentioned. After that, scores provided from both tutors and experts were compared 
and results confirm that discrepancies between both types of evaluators are frequent (see Table 2) and 
may be attached to subjective mental processes, as correction is mainly interpretative and based on 
personal value judgements [27] [28]. Some of the discrepancies are quite striking, for instance in essay 
025 there is a difference of 5.5. points between the score awarded by the tutor (10 points, full marks) 
and the mean of the scores awarded by the experts (4.7). Similar discrepancies can be observed in 
essay 076 or essay 139. In fact, only three essays (001, 027 and 060) are close to a 10-15% 
discrepancy, which is the percentage that could be expected among different evaluators. This fact made 
us deduce that the divergences found are most probably related to the human factor rather than to a 
malfunction of G-Rubric. The scores provided by G-Rubric are provided in the next section.   

Table 2: scoring differences between tutors and experts 

Essay Nº Tutor 
 scoring Experts scoring Mean score  

(experts) 
Scoring mean differences  

(tutors & experts) 

001 8 6.95 6 6.25 8 6.8 1.2 

025 10 4.25 5 5.5 4 4.7 5.5 

027 6.5 6.25 9 8.75 7 7.8 1.3 

060 8.5 7.5 8.5 7.5 7 7.6 0.9 

076 10 4.75 2 6.5 5 4.6 5.4 

097 0 8.25 2 4 5 4.8 4.8 

112 8.5 4.25 3.5 2.25 4 3.5 5 

121 10 9.75 5 7.5 5 6.8 3.2 

129 10 6.25 9.5 9.25 6 7.8 2.2 

139 10 1.75 8 4.5 4 4.6 5.4 

3.2 G-Rubric and human evaluations: grading and feedback  
The comparison between assessment provided by human evaluators and the G-Rubric was aimed to 
reveal strengths and weaknesses of the tool, and understand how it may better support ESP learners 
on their writing competence. For this purpose, feedback and grades provided by both tutors and the 
automated essay evaluator have been analyzed. 

Both tutors and the tool use the same evaluation criteria above indicated. However, tutors present a 
single grade taking into account all the sub criteria, while G-Rubric makes a clear distinction between 
English writing (style) and content. Therefore, G-Rubric converts English writing percentage to grade 
out of 10, which is multiplied by 0.6 to adjust it to its value on the rubric (60%), and, similarly, this formula 
is applied to the “content” section (40%).  

The results show that high grades provided by tutors align with high percentages in the “English writing” 
score provided by G-Rubric but, on the contrary, the tool assigns low scores to “content” criteria (see 
Table 3). This may be explained because human evaluators, even making use of the rubric, seem to 
pay more attention to grammar and style and that influences the global grade provided. Evidence of this 
fact is highlighted on essays 025, 076, 121, 128 and 139 (Table 3). In these specific samples, tutors 
assign the highest score (10) matching with high percentages provided by G-Rubric on the “English 
writing” section. It must be noted that G-Rubric is particularly sensitive or, in other words, demanding 
and, in consequence, a percentage of 85% can be regarded as an excellent outcome. However, this 
agreement is not reached on the “content” section. G-Rubric is trained to identify semantic relations and 
specific lexicon from the linguistic corpus inserted on the tool which conforms the content of a text, so it 
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is especially useful for the development of ideas and vocabulary. Discrepancies between the automated 
tool and tutors on this part permit to deduce a tutors’ tendency to be misled by a solid grammar structure 
presentation that might have influence on the total score they provide, something that is overcome by 
the tool, which sticks to the assessment criteria in a consistent way. 

Table 3: Tutors, experts and G-Rubric grading 

Essay 
Nº Tutor G-Rubric Expert evaluator 

 1 
Expert evaluator 

2 
Expert evaluator 

 3 
Expert evaluator 

 4 
001 GRADE: 8 English writing 83% 

(4.98) 
Content 5.47 (2.18) 

GRADE: 7.16 

English writing 4.2 
Content 2.75 
GRADE: 6.95 

English writing 3 
Content 3 
GRADE: 6 

English writing 3.75 
Content 2.5 

GRADE: 6.25 

English writing 5 
Content 3 
GRADE: 8 

025 GRADE: 
10 

English writing 
88% (5.28) 

Content 2.01 (0.8) 
GRADE:6.08 

English writing 3.5 
Content 0.75 
GRADE: 4.25 

English writing 3 
Content 2 
GRADE: 5 

English writing 3.75 
Content 1.75 
GRADE: 5.5 

English writing 3 
Content 1 
GRADE: 4 

027 GRADE: 
6.5 

English writing 84% 
(5.04) 

Content 5.83 (2.33) 
GRADE: 7.37 

English writing 3.75 
Content 2.5 

GRADE:6.25 

English writing 5.5 
Content 3.5 
GRADE: 9 

English writing 4.75 
Content 4 

GRADE: 8.75 

English writing 4 
Content 3 
GRADE: 7 

060 GRADE: 
8.5 

English writing 91% 
(5.46) 

Content 5.29 (2.11) 
GRADE: 7.57 

English writing 4 
Content 3.5 
GRADE: 7.5 

English writing 5 
Content 3.5 
GRADE: 8.5 

English writing 4 
Content 3.5 
GRADE: 7.5 

English writing 4 
Content 3 
GRADE: 7 

076 GRADE: 
10 

English writing 
88% (5.28) 

Content 0.78 (0.31) 
GRADE: 5.59 

English writing 4.25 
Content 0.5 

GRADE: 4.75 

English writing 1 
Content 1 
GRADE: 2 

English writing 4.75 
Content 1.75 
GRADE: 6.5 

English writing 3 
Content 2 
GRADE: 5 

097 GRADE: 0 
(plagiarism) 

English writing 83% 
(4.98) 

Content 5.39 (2.15) 
GRADE: 7.13 

English writing 5 
Content 3.5 
GRADE: 8.5 

English writing 1 
Content 1 
GRADE: 2 

English writing 1.5 
Content 2.5 
GRADE: 4 

English writing 3 
Content 2 
GRADE: 5 

112 GRADE: 
8.5 

English writing 89% 
(5.34) 

Content 0.89 (0.35) 
GRADE: 5.69 

English writing 3 
Content 1.25 
GRADE: 4.25 

English writing 2 
Content 1.5 
GRADE: 3.5 

English writing 1.25 
Content 1 

GRADE: 2.25 

English writing 2 
Content 2 
GRADE: 4 

121 GRADE: 
10 

English writing 
85% (5.1) 

Content 1.99 (0.79) 
GRADE: 6.13 

English writing 6 
Content 3.75 
GRADE: 9.75 

English writing 3 
Content 2 
GRADE: 5 

English writing 5 
Content 2.5 
GRADE: 7.5 

English writing 3 
Content 2 
GRADE: 5 

128 GRADE: 
10 

English writing 
90% (5.4) 

Content 5.92 (2.36) 
GRADE: 7.76 

English writing 3 
Content 3.25 
GRADE: 6.25 

English writing 5.5 
Content 4 

GRADE: 9.5 

English writing 5.25 
Content 4 

GRADE: 9.25 

English writing 3 
Content 3 
GRADE: 6 

139 GRADE: 
10 

English writing 
87% (5.22) 

Content 1.73 (0.69) 
GRADE: 5.91 

English writing 1 
Content 0.75 
GRADE: 1.75 

English writing 5 
Content 3 
GRADE: 8 

English writing 3 
Content 1.5 
GRADE: 4.5 

English writing 2 
Content 2 
GRADE: 4 

Experts were not asked to provide feedback, as the main purpose of their corrections was the 
identification of possible flaws on G-Rubric. This is why in this paper we just focus on the differences at 
grading between human raters. The high discrepancies in four of the essays corrected by tutors and 
awarded the highest score, 10 (25, 76, 128 and 129), also presented some of the greater differences 
between both correctors (Table 2), and the tutor (the same one in all those cases) provided exactly the 
same feedback for all of them (highlighted in bold letters in Table 4). This has flagged out a bad praxis 
on the tutor’s part, and it has been addressed in order to reverse this situation in the future.  
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Another unexpected finding has been the fact that G-Rubric does not detect plagiarism and nor do some 
humans, as evidenced in essay nº 97 (Table 3). The tutor awarded no marks to the essay, since it had 
been plagiarised, but this has not been picked up by the experts or the G-Rubric tool. This fact proves 
to be a limitation of the tool for the context researched. This constraint could be resolved by the insertion 
of a specific software on the tool with capacity to detect the non-authorized copy of fragments of texts 
from different resources.  

With respect to the feedback provided by tutors and the automated tool, the results evidence that the 
score and comments provided by G-Rubric differ significantly from the one produced by tutors. Tutors 
generally offer holistic feedback and rarely comment on errors. This is demonstrated by the fact that 
seven of the ten essays make no specific mention to aspects to be improved from the same essay, but 
instead, the feedback is limited to a general comment related to the student’s performance. Two of the 
three essays focus on grammar and spelling mistakes (112 and 121), and just one of them delves into 
matters related to missing content, cohesion and structure flaws (001) (Table 4).  

Table 4:  type of feedback provided by tutors 

Essay Nº 001 025 027 060 076 097 112 121 128 139 

General feedback  X X X X X   X X 

Feedback on grammar 
and spelling 

      X X   

Content-related  feedback X          

Alternatively, G-Rubric respects all the items covered providing formative assessment and especially 
focusing on the content, showing a more systematic way of evaluation and a more meaningful 
assessment and feedback for ESP in particular. As a consequence, with G-Rubric “content” has a total 
of 47 comments out of the total (N=49) which offer tips to improve the development of ideas and 
vocabulary. However, “English writing” feedback on G-Rubric is, more limited and mostly focused on 
detecting punctuation and typographic mistakes which not imply fostering constructive knowledge as 
the one detected on the “content” section.   

4 CONCLUSIONS 
This paper has shown the progress made in the first phase of the project “Data-Driven Learning for the 
improvement of English written skills”, detailing how the G-Rubric tool has been implemented and 
piloted. This open educational practice, making use of open technologies, has shown its effectiveness 
in providing automatic and personalised feedback in written production. Results of this first phase are 
promising, since the tool has proved to be robust and trustworthy, providing consistent, detailed 
feedback for ESP students. It is more reliable than human evaluators, in the sense that it is not biased 
by possible subjective perceptions, since it consistently compares the essays submitted by students 
with the “golden answer” embedded in the software.  

Furthermore, it is particularly useful for ESP, because it provides detailed feedback on content and 
specific vocabulary. That is probably its most outstanding strength, since it helps students identify the 
linguistic patterns and lexis that should be used in English for Tourism. However, some shortcomings 
have been pointed out: the feedback provided for grammar and use of English is not that comprehensive, 
and it does not detect plagiarism.  

In sum, the ideal scenario would be to combine the automatic feedback provided by G-Rubric with the 
impressionistic, holistic assessment that human evaluators have been offering so far. Both students and 
teachers will benefit of a tool such as G-Rubric, since it expands the scope of the feedback that students 
are getting in their essays. As stated in this paper, it would be advisable to make use of these 
advancements in corpus linguistics and DDL, since they evidently aid in noticing the semantic nuances 
of LSP.  
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CREATING INCLUSIVE CLASSROOMS: INTERGROUP DIALOGUE IN
THE AGE OF COVID-19

K. Foxx

University of California Los Angeles (UNITED STATES)

Abstract

The recent coronavirus pandemic has created an abundance of issues for education. As institutions
have turned to online instruction to reduce the spread of COVID-19, numerous positive and negative
consequences have arisen. Most of the educational research on the coronavirus pandemic to date has
focused on how to teach online, teacher preparation, tools for online instruction, or online learning
effectiveness. Other research has focused on the psychological issues associated with coronavirus and
social distancing. However, little research has looked at the effects that remote teaching has had on
contact-dependent courses like intergroup dialogue. Intergroup dialogue is a facilitated collaborative
face-to-face conversation between two or more groups of people who have different social identities.
This study investigates the impact that the pandemic and online instruction had on UCLA’s spring
dialogue course. Using data collected from fifteen student reflection essays, five facilitator essays, and a
group interview with the course facilitators, I determine whether UCLA's intergroup dialogue course
achieves its goals in the absence of physical contact, one of the main components of dialogue
facilitation. Results suggest that while there were drawbacks to online dialogue instruction, UCLA's
remote intergroup dialogues did achieve its goals. These results suggest online intergroup dialogues can
be an effective mode of dialogue education when in-person instruction is unavailable.

Keywords: Intergroup Dialogue, Remote instruction, Covid-19.
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Abstract 
Values are a cognitive expression of human needs, as well as principles that guide behaviors in 
personal, social or general life goals, and its psychosocial impact deserves more investigation. This 
study aimed to analyze whether values predict life satisfaction in 236 Lebanese citizens (54.2% women; 
Mage = 30.14). From these, 85.6% held a university degree. Participants completed the Basic Values 
Survey and the Satisfaction With Life Scale. The results of linear multiple regression analyzes indicate 
that the values’ orientation explains 9.3% (R2 Aj. = .07; F (6, 229) = 3.93, p = .001) of life satisfaction 
variability. Normative values are a significant predictor of life satisfaction, and individuals who have 
higher normative values have less life satisfaction, β = -.20, t = -2.88, p = .004. These results indicated 
the need to further analyze its explanatory power in consonance with other variables, such as cultural 
aspects. This study has implications for institutional academic and social practices, in order to promote 
values that can favor, in that context, a greater sense of life satisfaction. 

Keywords: basic values, life satisfaction, academic practices. 

1 INTRODUCTION  
Values are an important dimension in self-construction, with an impact on perceptions, goals, attitudes 
and behaviors, in terms of health, interpersonal and social relationships, and career [1] [2] [3] [4]. In the 
values’ research, the functionalist perspective [4] offers a more comprehensive view of the construct, 
integrating, for example, a more individual perspective [4] [5], and a more cultural perspective [6] [7]. It 
is, therefore, a useful and parsimonious model for studying the basic life values. 

Regarding the functionalist perspective [4] [8] [9] [10], values are principles that guide individuals’ lives 
and cognitive the expression of human needs. Values are action motivators and, therefore, they can be 
organized around two main functions or vectors: the type of orientation - more personal, central or social; 
and the type of motivation - more materialistic or idealistic. Each of the six subfunctions results from the 
crossing of these two vectors and is characterized by three specific values. Thus, the type of personal 
guidance includes values linked to the excitement subfunctions (emotion, pleasure and sexuality) and 
promotion (power, prestige and success). The central orientation includes suprapersonal (beauty, 
knowledge, maturity) and existence values (health, stability, survival). The social orientation includes 
interactive (affectivity, support, belonging) and normative values (obedience, religiosity, tradition). In the 
second vector, the personal values of excitement, the central values of suprapersonal and the social 
values of interaction define the idealistic motivation, while the personal values of promotion, central 
values of existence and social values of normative define the materialistic motivation.  

The relationship between values in a functionalist perspective and life satisfaction has been studied [11] 
[12] [13] [14] [15]. The study of the relationship between basic life values and life satisfaction can allow 
a better understanding of the role of values in personal and social well-being [16] [17]. In fact, satisfaction 
constitutes the most cognitive dimension of psychological well-being and is it related to rational or 
intellectual aspects that the individual experiences, being able to be assessed globally, as life 
satisfaction, or in specific terms, as academic, professional or marital satisfaction [18] [19]. The 
antecedents of life satisfaction include personality traits, emotional intelligence, in specific areas of life 
satisfaction, personal and social relationships, organizational and work structures and systems [16] [20]. 

Based on the functionalist perspective, the study of [12] found that the social values of affectivity and 
belonging (interactive subfunction), the central values of maturity (suprapersonal subfunction) and 
health (existence subfunction) are the values that predict life satisfaction the most. These results indicate 
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that the search and eventual fulfilment of needs related to personal growth and regarding self-realization, 
security and physical and psychological well-being, close relationships and affections, or belonging to a 
group, have a greater and significant relationship with life satisfaction. In the study of [13], it was 
concluded that normative social values (obedience, religiosity, tradition) have a direct correlation with 
life satisfaction. 

[14] found that only normative social values and excitement personal values explained life satisfaction. 
[11] found that the values of social and personal orientation also predicted life satisfaction, even if 
moderately. These authors also found that values of central orientation did not predict life satisfaction. 
The study of [15] indicates that the values’ orientation explains less than a quarter of life satisfaction 
variability.  

All of these results with Brazilian and Portuguese samples indicate that basic life values establish a 
significant relationship with life satisfaction. However, the results’ pattern is not very consistent, 
suggesting the need for new studies, such as the replication of studies that analyze the relationship 
between the two constructs in new samples. This line of studies is important, both for deepening the 
relationship between basic values and life satisfaction, and for the understanding of the role of values, 
in different life roles. By studying values with students from different nationalities and cultural contexts, 
we  can  provide  important  clues  to  facilitate  the  reception  and  integration  of international  students  
and  students  under  university  exchange  programs,  between countries with different cultures. In this 
sense, the goal of this study is to pursue this specific research line, analyzing whether the basic values 
are predictors of life satisfaction of Lebanese people. 

2 METHODOLOGY 

2.1 Participants 
The participants in this study were 236 Lebanese citizens, 128 women (54.2%) and 108 men (45.8%), 
with ages between 18 and 64 years old (Mage = 30.14; SD = 7.52). All participants were Arabic native 
speakers. In terms of the highest educational level attained, 202 participants (85.6%) held a college 
degree, 29 (12.3%) studied until the twelfth grade, three participants (1.3%) had technical training and 
two participants (0.8%) studied until the eighth grade. Regarding their occupational situation, 147 
participants (62.3%) were employed, 51 participants (21.6%) were unemployed, 27 (11.4%) were 
exclusively studying, nine participants (3.8%) were both studying and working, and two participants 
(0.8%) did not answer this question.  

2.2 Measures 
The participants completed demographic questions (e.g., gender, age, nationality, language, place of 
residence, education level), an Arabic version of the Basic Values Survey (BVS; [4] adapted by [21], 
and an Arabic version of the Satisfaction with Life Scale (SWLS; [22]. The Arabic version of the BVS 
[21] is composed of 18 items. For each item, two descriptors are presented, representing the content of 
the inherent value (e.g., Item 1, Social Support: To obtain help when you need it; it makes you feel that 
you are not alone in this world). Participants are expected to carefully read each listed item and assess 
its importance as a life-guiding principle, using a 7-point scale, ranging from 1 totally unimportant to 7 of 
the utmost importance. The 18 specific values are equally distributed among the six subfunctions 
(excitement, suprapersonal, interactive, promotion existence, and normative). The Arabic version of the 
BVS alpha coefficients ranged from .49 (personal) to .60 (central and social values) [21]. 

The Arabic version of the SWLS [22] is composed of five items, intended to evaluate the global cognitive 
judgments of each individual's satisfaction with life (e.g., “In most ways my life is close to my ideal”). 
Items are answered in a seven-point Likert-type scale, ranging from 1 totally disagree to 7 totally agree. 
In the original version [22], a Cronbach's alpha coefficient of .82 was obtained. There are no indices 
available for the Arabic version.  

2.3 Procedures 
The participants that decided voluntarily to participate in the study were fully informed. The data 
collection was online. The participants took an average of 15 minutes to answer the survey. No material 
reward was offered to the participants. Confidentiality of the participants’ responses was assured, and 
anonymity was guaranteed. 
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2.4 Data analyses 
Statistical analyses were performed with the 25 version of the Statistical Package for Social Sciences 
(IBM SPSS Statistics 25). Initially, the assumptions of the linear regression analysis were tested. The 
linear regression analysis then followed, along with the enter method. This analysis aimed to ascertain 
to what extent the types of personal, central and social guidance, and the subfunctions of values predict 
life satisfaction of Lebanese people.  

In respect of the assumptions, the guidelines of [23] were followed regarding the proportion of 15 
observations per variable, to produce reliable estimates. We also tried to verify compliance with the 
assumption of independence of the observations, through the value of Durbin Watson [23]. As for the 
assumption of absence of singularity and multicollinearity, it is guaranteed that variables that are linear 
combinations of others already included in the analysis are not included; the correlations between the 
predictors were no greater than 0.90. VIF values less than 4 and Tolerance values greater than 0.1 [23] 
were taken as criteria, indicating compliance with the assumption of multicollinearity. The assumption of 
absence of outliers was verified through compliance with the interval -3 and 3 of Standardized Residuals, 
as well as the maximum of 1 in Cook’s Distance [23]. 

3 RESULTS 
The results of the descriptive analyses show that Lebanese people value more Promotion (M= 17.88; 
SD= 2.22) and Existence (M= 17.76; SD= 2.41). Life satisfaction of Lebanese people is low, once it is 
under the mean point (M= 16.38; SD= 6.04).  

Table 1. Descriptive results of values and life satisfaction. 

Values M (SD) 

Social 31.92 (5.44) 

Central 33.91 (4.52) 

Personal 33.31 (4.36) 

Interactive  16.07 (3.01) 

Suprapersonal  16.15 (2.88) 

Excitement  15.43 (2.98) 

Normative  15.85 (3.65) 

Existence  17.76 (2.41) 

Promotion  17.88 (2.22) 

Life Satisfaction 16.38 (6.04) 

The result of linear multiple regression analyzes indicate that the values’ orientation explains 7.2% (R2 
Aj. = .06; F (3, 232) = 5.97, p = .001) of life satisfaction variability (Table 2). Social values are a significant 
predictor of life satisfaction, and individuals who have higher social values have less life satisfaction, β 
= -.18, t = -2.60, p = .01. 

Table 2. Social, Central and Personal Values as Predictors of Life Satisfaction. 

 M (SD) R2 (R2 Adj.) F (2,235) Β t 

Social 31.92 (5.44) .07 (.06) 5.97*** -.18 -2.60*** 

Central 33.91 (4.52)   -.11 -1.40 

Personal 33.31 (4.36)   -.04 -.47 
*** p<.001 

The result of linear multiple regression analyzes indicate that the values’ subfunctions explain 9.3%  
(R2 Aj. = .07; F (6, 229) = 3.93, p = .001) of life satisfaction variability (Table 3). Normative values are a 
significant predictor of life satisfaction, and individuals who have higher normative values have less life 
satisfaction, β = -.20, t = -2.88, p = .004. 

2647



 

 

Table 3. Life Value Subfunctions: Differences among Lebanese.  

 R2 (R2 Adj.) F (2,235) β t 

Interactive  .09 (.07) 3.93*** .03 .42 
Suprapersonal    -.04 -.50 
Excitement    -.08 -1.14 

Normative    -.20 -2.88** 
Existence    -.13 -1.60 

Promotion    .03 .37 
** p<.01; *** p<.001 

4 CONCLUSIONS 
This study aimed to verify if the basic life values predict life satisfaction of a Lebanese sample. We 
adopted a functionalist perspective of life values. This perspective characterizes the values in three 
types of orientation – personal, central and social, with two values’ subfunctions each – excitement and 
promotion; suprapersonal and existence; interactive and normative, based in 18 items’ values. The 
results indicate that life values predict life satisfaction, even though with low magnitude of effect. The 
more prioritized the normative values are, the less life satisfaction the participants present. Normative 
values include obedience, religiosity and tradition. Although this subfunction is the only one that predicts 
life satisfaction in this population, the magnitude of the effect is still low. As a consequence, other 
dimensions of personality (e.g., interests, affective disposition, emotional intelligence), satisfaction in 
specific life domains (e.g., academic, recreation, intimacy) and socio-cognitive (e.g., self-efficacy, 
outcome expectations), along with the values, can better explain life satisfaction [16] [20]. 

This study has implications for institutional academic and social practices, in order to promote values 
that can favor, in that context, a greater sense of life satisfaction. 

Thus, the study of values with students from different nationalities and cultural contexts can provide 
important clues, for example, to facilitate the reception and integration of students under university 
exchange programs, between countries with different cultures. This knowledge can contribute, 
therefore, to promote the internationalization and successful contexts of students’ mobility. It is important 
that European countries provide opportunities to the Middle Eastern students (like Lebanese students), 
for them to feel safe and secure during their stay in those countries, and recognized in their skills, 
competencies and efforts. 
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Abstract  
Decent work and gender equality are two goals of the 2030 Agenda for Sustainable Development that 
are important for the process of lifelong career development. This process starts early in life and with 
the increase of inequalities and a more complex world of work, the need for an integrated response from 
education alongside career psychological intervention are urgent for all generations. Millennials are one 
of the youngest generations currently in the labour market facing the challenges of a changing world, 
with emerging jobs, increasing precarious work, and demanding qualified jobs. Different theories have 
highlighted the importance of contextual factors in people's career development, so it is important to 
understand how one of the youngest generational cohorts perceives their ability to obtain and maintain 
decent work. Also, decent work, defined as productive work for all men and women, is especially relevant 
at a time of crisis, when inequalities tend to be accentuated. For this reason, it is important to understand 
the impact of gender in the perceived decent work of Millennials, to design better responses in 
educational and career fields. The present study aims to analyse the precursor effect of gender on 
decent work in Portuguese Millennials. There were 452 participants (78.98% women) aged between 21 
and 39 years old (M =30.23; SD = 5.03). Participants answered a sociodemographic questionnaire and 
the Decent Work Scale – Portuguese Version, with five subscales concerning safe work conditions, 
access to healthcare, adequate compensation, adequate free and rest time, and organizational values 
that complement social and family values. Results from six simple linear regression analysis indicate 
that gender contribute to decent work perception, in general, and to perception of access to adequate 
health care, in a statistical way. Specifically, men have a higher perception of decent work and access 
to health care than women. These results reflect what has been a concern within the decent work for 
all, as well as gender equality and education. Suggestions for future studies are discussed, as well as 
opportunities for career psychological intervention and career education programmes that support the 
promotion of access to decent work for all genders and future generations. 

Keywords: Decent Work; Gender; Career Development; Millennials; Career Education.  

1 INTRODUCTION  
The 2030 Agenda for Sustainable Development has 17 goals, from which we emphasise the fifth and 
eighth. The fifth goal refers to achieve gender equality and the eighth refers to decent work for all 
alongside economic growth and productive employment [1]. As the process of career development is a 
lifelong process, it is important to understand how these goals occur not only during education but also 
in working life, that is, in working groups of the population [2], [3], [4].  

Millennials represent one of the youngest generations in the labour market, as well as it is the one with 
approximately half of the working people in Portugal [5]. Research refers to this generation as being the 
first one growing with technology and with more academic qualifications [6]. Alongside with these 
factors, Millennials also face greater challenges, such as first transitions to work and/or between jobs 
[6]. These specificities make it important to better understand how this generational cohort of workers 
perceive their ability to obtain and maintain a decent job and decent work. 

The actual world of work places more demands to workers, because of its permanent changing nature, 
more demanding tasks, need for re-qualification of workers, and increase of precarious jobs and 
unemployment, challenges that characterize the labour market even before the present pandemic 
context provoked by the new coronavirus [7], [8]. With this global health crisis, the difficulties and 
vulnerabilities are intensifying, which urges an integrated response from educational and career services 
entities [8], [9], [10]. The construct of decent work may be a useful basis for preparing people to deal 
with the role of worker in today's training and employment contexts.   

Decent work is defined by the International Labour Organization as productive work for all men and 
women, which is also pointing to gender equality [11]. As career development process starts at early 
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ages, it is important to understand generational differences in this perception, to be able to design 
educational responses that account career development efficiently for the next generations.  

This research is a part of a broader project that aims to characterise different Portuguese generational 
cohorts in terms of decent work and related constructs, based in the Psychology of Working Theory [2], 
[6]. With this paper, we aim to analyse the effect of gender on perceptions of decent work in Portuguese 
Millennials, considering five decent work dimensions – physical and interpersonal safety, access to 
adequate healthcare, access to adequate compensation, adequate free time and rest and organizational 
values congruent with familiar and social values. Even though, there is some evidence that women’s 
experiences differ from men’s experiences concerning perceptions of decent work [12], [13], we intend 
to explore this effect on this younger generation in Portuguese context. 

2 METHODOLOGY 

2.1 Participants 
The participants were 452 Millennials who had contact with the labor market and work (357 women and 
95 men, 79% and 21%). They were aged between 21 and 39 years old (M =30.23; SD = 5.03). The 
educational degrees completed varied from the third cycle of basic education (2.2%) to PhD (12.4%), 
having the majority a master’s degree completed (45.1%). The majority was working at the time they 
participated (91.8%) and the minority were in unemployment situation (8.2%). In terms of residence, 
they were living in all seven regions of Portugal, mainly in the North (73.2%), followed by Lisbon and 
Tagus Valley (10%), Centre (10%), Alentejo (2.7%), Algarve (2%), Autonomous Region of Azores 
(1.5%) and Autonomous Region of Madeira (0.7%).  

2.2 Measures 
Sociodemographic, professional and academic questionnaire, composed by five questions, about age, 
gender, educational background, employment situation and residence. 

Decent Work Scale [13]. This scale evaluates individuals’ perception of decent work. The Decent Work 
Scale is composed by 15 items rated in a 7-point Likert scale, concerning the level of agreement from 1 
= “Strongly disagree” to 7 = “Strongly agree”. The items are also divided in four subscales composed by 
three items each: i) safe work conditions, physically and interpersonally; ii) adequate access to 
healthcare; iii) adequate compensation for the work; iv) adequate free time and rest; and v) 
complementary organisational values with family and social values. This scale presents good to 
excellent indicators of reliability for the total scale and subscales, in the original scale (αtotal scale = .86; 
αsafe work conditions = .80; αhealthcare = .97; αcompensation = .87; αfree time = .87; αcomplementary values = .95) [13]. In the 
present study, the scale also presents good to excellent indicators of reliability (αtotal scale = .83; αsafe work 

conditions = .80; αhealthcare = .96; αcompensation = .84; αfree time = .83; αcomplementary values = .94). 

2.3 Procedure 
A convenience sample was recruited using the snowball method, inviting the participants to fill an online 
questionnaire. Confidentiality was assured in the data collection and treatment. The data collection 
occurred during May and October 2020. 

For the data analysis, six simple linear regression analyses were performed. The assumptions for these 
analyses were tested and accomplished [14], [15]. 

3 RESULTS 
Results from the regression analyses show that the regression model considering gender explains 0.9% 
of the variance of decent work and access to adequate healthcare (R2 Adj. = 0.007), Z(1,450) = 4.23, p 
= .04, and Z(1,450) = 4.28, p = 0.4 (Table 1). Specifically, men tend to have higher levels of decent 
work, β = .10, and men tend to have higher levels of access to adequate healthcare, β = .10. 

Four regression models did not show results in a statistical way (Table 1). 
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Table 1. Simple linear regression between gender and decent work. 

 R2 R2(Adjusted) Z(1, 450) β   

Decent Work .009 .007 4.230* 0.097 

Safety .006 .003 2.536 0.075 

Healthcare .009 .007 4.284* 0.097 

Compensation .002 .000 0.785 0.042 

Free time and rest .003 .001 1.230 0.052 

Congruent values .000 -.002 0.162 0.019 
Note: * p < .05; gender values are 1 = “woman” and 2 = “man”. 

4 CONCLUSIONS 
This study aimed to explore the precursor effect of gender in decent work perceptions among young 
adults. We found that men from the Millennials’ generation tend to have higher perception of decent 
work and of access to adequate healthcare. These findings are reported in other countries before Covid-
19, considering women as more exposed to marginalization at work. The higher perception of access to 
adequate healthcare in men is also reported in an international study with different healthcare system 
[7], [8].  

These findings point to some concerns about the privilege and differences in treatment at work, but also 
in the education with gender norms. Some research shows that even having access to healthcare, men 
are generally more prone to have high risk behaviors concerning their health [4], [8]. 

Career education practices should focus on capacitating young people to active their internal resources. 
These should able them to deal with uncertainty and to explore opportunities, considering the decent 
work principles of freedom, equity, security and human dignity [4], [7], [9], [10]. Educational institutions 
should also be a model transferring these values and good practices with gender norms, facilitating 
equal treatment to young women and men. 

Psychological interventions should also focus in the management of expectations and the social support 
network, in order to easily identify barriers within work opportunities and work environments.  

Future research should also explore this effect in other working generations, as well as the effect of 
career education or intervention programmes in activating individuals’ resources to explore decent work 
opportunities while constructing their career projects. Research about employment policies and 
practices should also study this effect to better understand their efficacy and efficiency in promoting 
equality and decent work conditions. 
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THE EFFECT OF USING THE DANMAKU MECHANISM IN VIDEO
LEARNING: A PILOT STUDY

T.H. Peng, T.H. Wang

National Tsing Hua University (TAIWAN)

Abstract

During the COVID-19 period, how to use technology and instructional design to allow learners to express
themselves like face to face is an issue that educators should take seriously. Danmaku is a comment
system which allows users to add real-time comments to specific points in the video. This mechanism
provides a sense of synchronicity and makes users feel like they are learning with others. When
comment increases and moves, it appears like a bullet on the screen, so it can also be called ‘bullet
screen’. Refers to cognitive-affective theory of learning with media (CATLM), Danmaku mechanism may
be able to enhance emotion and motivation, which in turn enables students to learn deeply. This study
took watching TED-Ed science videos as an example to test the impact of Danmaku in learning. Eleven
undergraduates were recruited, and they used Danmaku while watching the video. As the number of
subjects increased, there would be more and more Danmaku comments, for example: The second
subject would see Danmaku comments of the first subject, and the third subject would see Danmaku
comments of the first subject and the second subject. This study collected the number and content of
Danmaku comments left by each subject, as well as the scores of the comprehension test (including
retention test and transfer test). The results of Spearman's rank correlation analysis indicated no
significant difference between the number of Danmaku comments which subject see and comprehension
test. However, the results of Spearman's rank correlation analysis indicated a significant negetive
correlation between the number of Danmaku comments which subject leave and comprehension test (p
= .005). This trend only occured in the transfer test (p = .001), but not in the retention test. These results
seem to show that it is difficult to achieve deep learning simply by increasing the number of Danmaku
comments. In addition, the more subjects were immersed in the interaction provided by the Danmaku
mechanism, the less they seemed to be able to perform effective cognitive processing of information.
Although the Danmaku mechanism provides many novel features for the video, there are some things
that can be improved to promote learning. Especially in reconciling interaction and cognitive processing.

Keywords: Danmaku, bullet screen, video learning, cognitive-affective theory of learning with media
(CATLM).
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TRAFFIC LIGHTS FOR INAPPROPRIATE BEHAVIOUR IN 
UNDERGRADUATE STUDENTS 

Mercedes Marzo-Navarro, Marisa Ramírez-Alesón 
University of Zaragoza (SPAIN) 

Abstract 
Universities must tackle the problem of academic dishonesty in undergraduate students, since this 
type of inappropriate behaviour generates unfair competition and damages the institution’s reputation. 
Moreover, the effects of these behaviours go beyond the academic sphere and can have an impact on 
the future professional ethics and civic life of students.  

Our study aim was twofold: 1) to identify students’ perceptions of the level of appropriateness and 
inappropriateness of given behaviours; and 2) to determine the frequency of these behaviours. An 
online questionnaire on potentially inappropriate student behaviours when carrying out university tasks 
was sent in January 2021 to undergraduate students at the School of Economics and Business of the 
University of Zaragoza (Spain). We received 333 valid responses. 

Our main results show that respondents adequately identified inappropriate behaviours and clearly 
differentiated them from appropriate ones. Specifically, they assigned very low values (high 
inappropriateness) to “illicit” behaviours and very high values to those considered appropriate. As for 
the observed frequency of these behaviours, we found that not all of them were common among 
students. Consequently, it has been possible to establish traffic lights for behavioural priorities, linking 
these to their colours (red, yellow and green). 

Keywords: Inappropriate behaviour, ethics, student. 

1 INTRODUCTION 
University life should be governed by the basic values of trustworthiness, honesty, equality, etc.; in 
other words, academic integrity from both students and professors alike. Academic dishonesty is 
considered to be any abnormal behaviour associated with breaking the rules that should be shared by 
students and professors [1] for the creation of a critical spirit for moral and ethical training. It also 
reflects negatively on the subsequent professional and civic life of the individual. 

Academic honesty should be one of the fundamental pillars that underpin university life. Hence, 
universities must foster the application of best practices in management, academic and research 
activity capable of encouraging the correct use of information, a respect for intellectual property and 
compliance with current legislation. Existing literature suggests that the concept of academic honesty 
is based on three key factors, which are linked to academic management, teaching and research, and 
learning and study [2. 3].  

With a focus on the third factor, i.e., learning and study, there is considerable evidence to show that 
dishonest behaviour is commonplace at higher education centres worldwide [4, 5, 6, 7]. Moreover, the 
problem is of greater concern when considering that the trend points towards an increase in this kind 
of behaviour rather than a decrease [8, 4, 9, 10], demonstrating a need to tackle the problem. 

The first step should be to clarify the concept of academic dishonesty, as well as identify which 
conducts and behaviours can be considered as violating the principles of integrity. Behaviour that 
might be considered as dishonest by professors is frequently not considered as such by students, and 
differences of opinion in this regard can even exist among students themselves. Inappropriate acts 
must therefore be clearly defined. The various types of dishonest practices are numerous and 
increasingly more widespread and nuanced, resulting in difficulties when attempting to classify them 
[11]. One way of categorising inappropriate actions could be as follows:  

• Behaviour stemming from inappropriate conduct when taking exams. This group includes a 
wide range of exam-related actions and practices: letting someone copy you, copying someone 
else or using the traditional “cheat sheets” during a written exam. Engaging in the latter is where 
the greatest consensus between students and teachers in terms of its inappropriateness can be 
found [12]. 
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• Academically incorrect actions and practices related to the preparation and submission of 
academic projects. These include the total or partial plagiarism of work, the falsification of data 
in work, copying ideas or pieces of text without quoting the corresponding source in a 
bibliography, etc.  

• Behaviour in the framework of interpersonal relationships and those related to everyday aspects 
of respect and social harmony. For example, damaging equipment and/or furniture of the 
academic installation, damaging equipment and items of other students, showing a lack of 
respect for other students or staff, etc. 

The development of information and communication technologies (ICT) is making it easier to engage 
in some of the forms of dishonest conduct mentioned above [13]. For example, dishonest academic 
behaviour - mainly those related to plagiarism - have become more common due to the increased 
availability of information on the Internet and the well-known functions of “copy” and “paste” offered by 
word processors. The rise of ICT and the corresponding increase in the use of smartphones, cameras, 
earpieces, etc. has led to the inappropriate use of these devices in exams. Despite this latter conduct 
usually being less frequent than previously, it should not be ignored; especially during a period of 
pandemic in which both teaching and assessment have moved online in many cases. 

Having defined the various types of actions of academic dishonesty, the next step would be to define 
said conduct. Following a review of the categories suggested above, Chun-Hua and Ling-Yu (2007) 
offer a definition of the concept. Hence, academic dishonesty is “... any [intentional] behaviour in the 
learning process of the student that violates ethical principles for the purpose of obtaining a higher 
grade or specific academic credit” [14: 89].  

In this context, academic fraud constitutes a moral transgression undertaken by a student within the 
context of their academic relationships and their responsibilities to professors, other students and the 
institution they attend. Hence, any deliberate act or failure to act that could potentially compromise 
fairness in the comparative assessment of student performance, skills and knowledge will indeed 
constitute academic fraud [15]. 

As a result, this research seeks a twofold objective. Firstly, to identify behaviour considered to be 
inappropriate and/or fraudulent from a student perspective in order to subsequently identify the 
frequency with which said behaviour occurs. The goal is to establish a traffic light system for 
behavioural priorities, linking these to their colours (red, yellow and green).  

Responding to these objectives is essential to being able to steer training and/or corrective measures 
aimed at motivating more ethical behaviour at universities, something that is fundamental to building 
better and more ethical training of future professionals in the work and even personal spheres. This is 
because the ethical and moral patterns adopted in professional conduct are the result of a 
combination of family influences, culture [16] and the formal education received at university 
institutions [17]. 

2 METHODOLOGY 
The data needed to undertake this research were gathered via an online survey over the course of two 
months beginning in the second week of January 2020. The questionnaire contains several blocks of 
questions. In terms of identifying inappropriate behaviour, respondents were asked via 29 items about 
their perception of the level of appropriateness of various forms of behaviour (Likert scale from 0, 
entirely inappropriate to 10, entirely appropriate) on the one hand and, on the other, about their 
frequency (from 0, never to 10, always). More specifically, nine items are related to inappropriate 
behaviour when preparing work; nine items are related to behaviour when taking exams; and 11 items 
are about behaviour in the framework of interpersonal relationships and daily aspects of respect and 
social harmony. Finally, there is a series of questions on the socio-demographic characteristics of the 
student. Although the wording used for the majority of these items is original, they are based on 
suggestions published in previous works or reports (e.g. [18], [11], [19], [20], [21], among others). 

The structured questionnaire was sent by e-mail to all students enrolled on any Economics and/or 
Business degree programme offered by the School of Economics and Business at the University of 
Zaragoza. The population subject to study specifically consists of 3,869 students enrolled during the 
2019/20 academic year on any of the degree programmes offered by this university school. A total of 
333 returned questionnaires are considered valid, meaning that for a confidence level of 95%, the 
error rate is 5.13%.  
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The majority of respondents were women (60.4%) and under 22 years of age (66.3%). The distribution 
per year of study was: 15.6% of respondents are studying their first year; 18.4% their second; 26.2% 
their third; and the remaining 39.9% their fourth. Almost half of the individuals in the sample had an 
average grade in their academic file of “aprobado” [pass] (49.5%), 47.9% “notable” [excellent] and only 
2.9% “sobresaliente” [outstanding]. 

3 RESULTS 
In order to identify the forms of behaviour that are considered as inappropriate and/or fraudulent from 
a student perspective, a descriptive analysis is conducted on each of the behavioural blocks described 
above: 1) Academically incorrect actions and practices related to the preparation and submission of 
academic work; 2) Behaviour stemming from inappropriate conduct when taking exams; and 3) 
Behaviour in the framework of interpersonal relationships and those related to everyday aspects of 
respect and social harmony. 

Table 1 below shows the mean, median and standard deviation values for inappropriate behaviour in 
the preparation and submission of academic work based on the perception of the student 
(appropriateness) and their observed frequency (frequency).  

Table 1. Inappropriate behaviour in the preparation and submission of work.  

 Appropriateness Frequency 

 Mean Median S.D. Mean Median S.D. 
Not collaborating on the completion of a group 
project 1.04 0.00 1.71 5.97 7.00 3.26 

Buying a class project, Undergraduate dissertation 1.05 0.00 2.07 1.27 0.00 2.45 

Selling a class project, Undergraduate dissertation 1.51 0.00 2.50 1.12 0.00 2.33 
Including people who did not work on the list of 
authors of a project 1.63 1.00 2.07 4.37 5.00 3.50 

Manipulating information from other studies to suit 
one’s own interests 1.84 1.00 2.06 3.25 2.00 3.01 

Submitting a project outside of the established 
deadline 2.07 2.00 2.00 2.71 2.00 2.64 

Copying books, magazines, websites without 
expressly quoting them 2.32 2.00 2.18 4.58 5.00 3.24 

Submitting deficient or minimum quality projects to 
meet commitments 3.06 3.00 2.33 5.36 5.00 2.94 

Copying an exercise or work of another student 3.45 3.00 2.88 5.74 6.00 3.20 

The results show that students believe that all the forms of behaviour proposed in the study are 
considered inappropriate to one degree or another. The following should be highlighted due to the 
greater perception of inappropriateness: lack of equal collaboration when completing group projects 
(1.04); the buying and selling of projects (1.05; 1.51); the inclusion of students on a list of authors 
despite them having done no work (1.63); the manipulation of information from other studies (1.84); 
and the submission of projects outside of the deadline (2.07). Also in this block, it is worth highlighting 
that some of these forms of behaviour are observed by students too often. For example: the lack of 
equal collaboration when preparing a project (5.97); the submission of deficient projects to meet 
minimum requirements (5.36); copying bibliographic material without expressly quoting it (4.58); and 
the inclusion of people who did no work on a list of authors (4.37). It is also worth highlighting the 
buying and selling of projects or undergraduate dissertation for the low frequency thereof (an 
approximate mean value of 6), except for the submission of projects outside of the deadline that is 
infrequently observed.  

Similarly, Table 2 shows the average values for all the items proposed in the block on “Results on 
Inappropriate Behaviour in Exams”. It can be concluded that there is a high degree of consensus 
among students about which form of behaviour is inappropriate (all the mean values are below 2, 
but it should be noted that most items have a median of 0, meaning that the student mostly 
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recognises that the behaviour is entirely inappropriate). In general, none of these forms of behaviour 
are observed very frequently. However, several of them - looking at the exam answers of another 
student, asking another student a question during an exam, letting someone copy you and using 
prohibited materials of either a traditional or technological nature - should be monitored given that 
their mean values - as well as their median values - are all around the mid-point on the scale (5). 
Corrective measures would therefore be necessary to hinder and prevent this kind of unethical 
behaviour. 

Table 2. Inappropriate behaviour in exams.  

 Appropriateness Frequency 

 Mean Median S.D. Mean Median S.D. 
Giving the professor gifts to improve a grade 0.34 0.00 1.13 0.43 0.00 1.45 
Taking an exam for another student 0.40 0.00 1.26 0.34 0.00 1.34 

Using technology to copy during an exam 0.49 0.00 1.26 4.07 4.00 3.67 
Using prohibited material during an exam (notes, cheat 
sheets, etc.) 0.73 0.00 1.65 4.85 5.00 3.58 

Asking another student for an answer during an exam 1.01 0.00 1.76 5.38 6.00 3.47 
Looking at answers written by another student during 
an exam 1.25 0.00 1.93 5.51 6.00 3.41 

Having prior access to the exam paper 1.37 0.00 2.41 1.21 0.00 2.37 
Trying to convince the professor to make exceptions for 
a student 1.62 0.00 2.36 1.99 0.00 2.76 

Letting someone copy you during an exam 1.68 1.00 2.21 4.89 5.00 3.42 

Finally, Table 3 shows the main statistics related to the appropriateness and frequency of those forms 
of behaviour included in the block entitled “Behaviour in the framework of interpersonal relationships 
and those forms related to everyday aspects of respect and social harmony. The students adequately 
differentiate appropriate behaviour from inappropriate behaviour. Specifically, taking the property of 
another student (0.24), littering (0.31), graffitiing the furniture (0.47), causing a nuisance in the 
classroom with noise or whispering (1.22) are considered either highly inappropriate or quite 
inappropriate, although the latter is observed relatively frequently (5.47). 

There are other forms of behaviour with an intermediate-low perception of appropriateness, such as 
eating or drinking in class (4.31), which is also observed with certain frequency (6.10), and talking 
with another student about subjects unrelated to the class (3.21), which is a very common form of 
behaviour (7.57). The same can be said of entering or leaving the class once it has begun and 
without reason. This has an intermediate-low perception of appropriateness (3.56) and an average 
frequency (6.09).  

At the other end of the scale are those forms of behaviour that the students rate as appropriate, 
mainly related with the environment. It is worth noting the perception of students on the 
appropriateness of recycling (9.09), keeping classroom furniture tidy (9.08), energy saving (9.15) 
and checking for viruses on USB devices before using shared devices (7.88). However, and despite 
the consensus on the appropriateness of these forms of behaviour, it seems they are not observed 
with the ideal frequency and some of them even take place rather irregularly (2.82). 
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Table 3. Behaviour in the framework of interpersonal relationships and those forms  
related to everyday aspects of respect and social harmony.  

 Appropriateness Frequency 

 Mean Median S.D. Mean Median S.D. 
Taking the property of another student (mobile, calculator, coat, 
USB, etc.) 0.24 0.00 1.03 0.76 0.00 1.60 

Dropping rubbish on the ground or leaving it on tables and chairs 0.31 0.00 0.78 3.73 4.00 3.18 
Graffitiing the furniture 0.47 0.00 1.06 3.34 3.00 3.05 
Bothering the teacher with noise, whispering, body language, etc. 1.22 0.00 1.62 5.47 6.00 3.31 
Talking with another student in class about an unrelated topic 3.21 3.00 2.40 7.57 8.00 2.49 
Entering a classroom after the class has started or leaving 
before the end without good reason 3.56 3.00 3.12 6.09 7.00 3.16 

Eating or drinking in class 4.31 5.00 2.73 6.10 6.00 2.71 
Making sure that USB and other media devices to be used with 
class computers are virus-free 7.88 8.00 2.39 2.82 2.00 2.99 

Leaving classroom furniture in its place at the end of a class 9.08 10.00 1.56 6.86 7.00 2.53 
Recycling paper and drink bottles/cans 9.09 10.00 1.80 5.12 5.00 3.05 
Turning the lights off when last to leave a classroom 9.15 10.00 1.44 6.21 7.00 2.97 

4 CONCLUSIONS 
Academic dishonesty at university is a challenge that university institutions should be concerned about 
given that this type of inappropriate behaviour creates an environment of unfair competition and 
compromises the reputation of these institutions. Furthermore, these forms of behaviour spill over from 
the academic world and can sometimes impact ethical values in the future personal, professional and 
civic lives of these students.  

The results of this project have enabled the perceptions of students to be identified regarding the 
degree of appropriateness and inappropriateness of certain behaviour, as well as the frequency with 
which the same are observed. 

In general, the results indicate that students adequately identify inappropriate behaviour and clearly 
differentiate their different forms from appropriate behaviour. Specifically, very low values (highly 
inappropriate) are given to those forms of behaviour that skirt what could be considered as “illicit”, 
while very high values are given to those that are appropriate. In terms of the frequency with which 
this type of behaviour is observed, the results suggest that not all of them are commonplace among 
the students who answered the survey. The findings from the research would enable the 
establishment of traffic lights for behavioural priorities, linking these to the traditional traffic light 
colours.  
The red traffic light would include those forms of behaviour that are considered inappropriate and 
observed at the university with much greater frequency than advisable. These forms of behaviour 
include those related to conduct in the classroom: entering or leaving the classroom without good 
reason and talking or bothering others in the classroom. Other forms of behaviour are related to the 
work carried out during the year: not collaborating equally or including authors who did no work, 
preparing deficient projects, copying other students or copying while not quoting the source. Finally, 
other forms of behaviour that would be included in the red traffic light are those related to traditional 
copying in an exam; specifically, looking at or asking other students for an answer, letting someone 
copy you and copying from notes, cheat sheets, a mobile, etc. In light of these results, universities 
need to establish measures aimed at correcting and discouraging them.  

The amber traffic light includes those forms of behaviour that are inappropriate and observed 
infrequently and those appropriate forms of behaviour that are observed with certain frequency. These 
forms of behaviour include those related to the preparation of projects, the buying and selling of work, 
the submission of work outside of the deadline and the manipulation of information. In terms of exams, 
there is a need to make sure students do not try to influence professors to amend grades or make 
exceptions, as well as to continue preventing prior access to exam papers and impersonation. Various 
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aspects related to looking after the environment also need to be monitored, such as continuing to 
respect classroom furniture, correct rubbish recycling and respect for private property by refraining 
from theft. These forms of behaviour require monitoring measures so they can at least be maintained 
and the situation does not get worse, which would require these forms of behaviour to be added to the 
red traffic light. 

Finally, the green traffic light would include those forms of behaviour that are appropriate and 
observed in the classroom with the proper frequency. This includes behaviour related to leaving the 
furniture tidy and turning lights off when leaving a classroom. Given that these are the expected forms 
of behaviour, measures should be reinforced to encourage, motivate and maintain them among 
students. 

A future line of research would be to tackle the implementation of measures enabling the correction of 
the inappropriate forms of behaviour identified. This line of action would require a holistic approach 
[22] grouped into various categories: training, identification and rules or regulators [2]. 

The training mechanisms would include those activities related to getting students to acquire the skills 
and knowledge necessary for ensuring they do not engage in these forms of dishonest behaviour [23]. 
For example, ethics courses, information leaflets, etc. Furthermore, the identification category can be 
studied via the use of technology tools that enable the detection of plagiarism [24]. Finally, the 
regulatory mechanisms consist of the rules that define dishonest behaviour, as well as the penalties 
that would be applied when they are detected [25]. 
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Abstract 
Corrosion of materials is an important threat in many applications, since it leads to their degradation, 
possibly resulting in early failure of technical systems, posing risks to environment and human life, and 
generally causing high economic losses. Consequently, the existence and quality of corrosion education 
of scientists and engineers will have a strong impact on reliability and sustainability of future 
technologies. Assessing the impact of corrosion education at the university level is hence crucial. Here, 
we describe insights from three corrosion professors in three different programs and countries. We also 
depict our plans to design a longitudinal corrosion education study, which could answer the question of 
how corrosion education could be optimized in terms of didactic efficiency and accompanying 
educational approaches. Corrosion is a complex process involving chemical, biological and physical 
mechanisms, thus requiring multidisciplinary knowledge. Most commonly, corrosion education includes 
theoretical knowledge on electrochemistry, thermodynamics, kinetics, material classes, and some 
selected corrosion types. With that knowledge alone, it might be difficult to analyze and understand 
complex real corrosion scenarios. Therefore, in addition to the theoretical basics, we use extensively 
the following course modules in our classes: 1) Story telling of real corrosion cases; 2) Outdoor corrosion 
case sightseeing tours; 3) Field trips to industry sites and/or industrial guest lectures. We report on our 
experiences with these modules. In summary, the main aim of this paper is to draw attention to the 
importance of self-learning for students, based on their own progressive improvements and supported 
by strong reference to the real world. 

Keywords: Corrosion education, experiential, case stories, self-learning. 

1 INTRODUCTION  
Corrosion is the degradation of materials by their interaction with the substances in the environment. 
Generally, known is corrosion of metals and alloys, which undergo oxidation in air by reacting in this 
oxygen-containing environment. Corrosion costs to society are very high (about 3% of gross national 
products) and in these days we face a substantial shortage in corrosion specialists, scientists, and 
engineers in industry [1]. Despite this, corrosion courses in higher education are rare in Europe and 
North America, mainly due to the generally low prioritization of the topic within academia and the 
resulting lack of corrosion professors [2]. 

Corrosion is a difficult topic to deal with in higher education, in particular with engineering students due 
to a gap of chemistry knowledge, or to chemistry students with a gap of material knowledge. Owing to 
the limited general interest and/or awareness, corrosion is rarely taught for a full semester as it is often 
the case for other materials science and engineering courses, at least in Europe and North America. 
Without adequate background knowledge in chemistry and materials science, corrosion courses may 
be one of the most difficult lectures during the academic life of a university student, particularly for 
undergraduates, thus contributing to limited attractiveness of the topic.  

Since corrosion implies a very important impact on metallic systems leading to premature failure, 
accidents, health issues and environmental pollution, and large costs, the responsibility of our next 
professionals is crucial and higher education should provide the best tool for the successful education 
of next generation engineers/scientists. Consequently, existence and quality of corrosion education will 
have a strong impact on reliability and sustainability of future technologies, safety, economics, and public 
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health. Assessing the impact of corrosion education at the university level hence appears crucial. 
Likewise, it is crucial to increase the awareness of corrosion in society [3]. We have earlier 
communicated the affordances of linking corrosion lectures, field trips that illustrate corrosion concepts 
in authentic contexts, and case study analysis [4-5]. Five seminal uses for case studies in education 
have been identified: 1) to teach principles or concepts of a theoretical nature, 2) provide precedents for 
practice, 3) convey moral or ethical principles, 4) teach strategies, disposition, and habits of mind, and 
5) provide visions or images of the possible [6]. Moreover, combining lectures and case-based learning 
decreases the surface approach [7].  

In order to address the modus operandi of classical engineering lectures, through the lens of Experiential 
Learning Theory (ELT) [8], the present study examines exemplary applications of experiential learning. 
Specifically, this study is based on the implementation of practical course experiences by professors in 
Austria, Canada and Spain to address the following research question: Do practical cases, real stories, 
and self-learning in corrosion science increase the relevance of taught material and improve students’ 
work readiness? 

2 METHODOLOGY 

2.1 Research Design 
This study utilized a mixed-methods design [9] to help meet the overall aim. A variety of data sources 
as well as quantitative (e.g., course surveys) and qualitative methods (e.g., student feedback and 
responses to open-ended questions) were used in an effort to strengthen the study of the impact of 
experiential learning on subject content relevance and students’ work readiness. 

2.2 Context 
Spain: Corrosion is a difficult topic to teach in higher education, in particular to engineering students 
due to a gap of chemistry knowledge. In general, during a full semester there are not specific classes 
devoted to corrosion and, usually, corrosion is included in material science. There is an absence of 
general concepts of chemistry in pre-bachelor engineering education in the Spanish education system. 
However, background knowledge in chemistry is necessary for the proper development and 
performance of material science and, for instance, corrosion. The corrosion education of the students 
of Marine Engineering and Maritime Engineering of the University of Cantabria is within the Material 
Science lecture in their 5th semester (third year). The content of the chapter related to corrosion is 
balanced, from introduction to basic theory of the mechanism of corrosion phenomena to failure cases 
analyzing the different forms of corrosion. 

Canada: The graduate course in corrosion was a new course and offered to graduate students enrolled 
in master or doctoral study programs in chemistry at the University of Western Ontario (Western 
University), Canada. There were also two guest lecturers with own experience on corrosion cases, on 
corrosion management and consulting, and on high temperature oxidation. Further, one course occasion 
was devoted to an outdoor corrosion case sightseeing tour on the campus of Western University. This 
occasion was the only in-person compartment of the course, which was run remotely due to the Covid-
19 pandemic situation. The content of the course included: 1) Thermodynamics of importance for the 
corrosion of metals in aqueous systems. 2) Electrochemical reactions of metals in aqueous systems. 3) 
Corrosion kinetics, 4) Prerequisites, initiation, propagation, and failure for specific corrosion types 
(uniform corrosion; localized corrosion types; microstructure involved, and localized, types; galvanic 
corrosion; mechanically induced corrosion types; microbiologically induced corrosion; atmospheric 
corrosion; high temperature corrosion; degradation of polymers), 5) Recognizing the most probable 
corrosion causes for a given material and environment, 6) Different tools to analyze corrosion, and 7) 
Corrosion protection methods. Assessment included: 1) Creating a pH-potential (Pourbaix) diagram 
from thermodynamic data; 2) Describing a specific corrosion type to the class, including the mechanism, 
typical materials and environments, and some case examples; 3) Documenting, analyzing and 
presenting an outdoor corrosion case to the class; and 4) Suggesting, presenting and explaining a 
certain analytical method in their corrosion research.  

Austria: In 2007 the Faculty of Mechanical Engineering recognized the importance of education, 
specifically in corrosion, and introduced a mandatory course for the specialized branch of material 
science students, although open to all. They decided on a format combining lecture and practical 
exercises for three hours per week, per semester. This integrated theoretical and practical approach 
was experienced by the lecturers as breakthrough in efficient knowledge acquisition and detailed 
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understanding. The course is offered once a year by two lecturers, a chemist and a mechanical engineer, 
both equally involved in the theoretical and the practical parts. The examination is in written and oral 
formats. Protocols for laboratory exercises and workshop must be implemented by the candidates. 

In the theoretical part, thermodynamics and kinetics are briefly introduced as the driving forces for 
corrosion before individual mechanisms and corrosion behavior of construction materials are presented. 
The latter is accompanied by photos and data from real cases where the characteristic traces and 
indications of particular mechanisms are visible as clearly as possible. The theoretical part concludes 
with a lecture on the methods of corrosion protection, being presented as the logical consequences of 
the destructive scenarios taught before. The practical part of the course includes: (i) an obligatory one-
day laboratory exercise in small groups (4 max.) where in five experiments the basics of electrochemical 
processes, the most important corrosion mechanisms and corrosion testing are repeated by hands-on 
experiments. Their detailed discussion, done simultaneously, supports the understanding of the abstract 
theoretical concepts from the lecture and was found decisive for their understanding, particularly for 
students without background in chemistry; (ii) a guided group exercise over ca. 3 hours, where 
diagnosing of corrosion is trained using parts from real cases. Students are invited to bring their own 
corroded parts for discussion. This activity is non-obligatory since anyway considered a highlight by the 
students which must not be missed; and (iii) an obligatory half-day workshop where typical corrosion 
related tasks from industry projects are discussed and proposals for successful completion of such tasks 
must be derived by the students. 

2.3 Courses 
Curriculum development of the three courses, ranging from third year undergraduate (engineering) to 
graduate (chemistry, mechanical engineering), required different types and depth of content knowledge, 
prior knowledge of students, and models of assessment. Pedagogical orientations inherent in the course 
modules or full courses included: 1) Story telling of real corrosion cases, often accompanied with 
illustrations of corroded parts and student discussions. This is a vital part of all our corrosion courses 
throughout their duration, allowing students to gradually improve their abilities to analyze and 
understand a real corrosion case and connect it to learned concepts. 2) Outdoor excursions, searching 
for real cases of corrosion outside the university. Students are encouraged to explore, find, and 
document their own corrosion cases in their environment, thus linking theory to practical examples. 3) 
Field trips to industry sites and/or industrial guest lectures. 4) Foundational subject content knowledge 
was reinforced throughout the course to support the experiential learning aspects of the course. Due to 
the COVID-19 pandemic in the years 2020/2021, activities in groups were highly restricted in Canada 
and Austria and had to be mostly replaced by distance learning formats, unfortunately. In Spain, the 
street visits to analyze corrosion problems and to companies were substituted by guest conferences of 
company staff, keeping the rest of the activities in-person. The guests, from the companies’ research 
and development departments, particularly emphasized the problem of corrosion. In Austria, all activities 
were remotely. In Canada, there was one in-person component (one occasion of an on-campus 
corrosion sightseeing tour). Figure 1 illustrates the interconnectedness across the course modules, 
highlighting how Experiential Learning Theory is embedded and transcends the three courses. 

 
Figure 1. Experiential learning approach with corrosion case studies as aid to connect theoretical concepts 

with practical applications, and to manifest learned concepts. 
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2.4 Participants and Procedures 
In total, 58 students participated in the study. These include 23 undergraduate students (Spain) and 35 
master and Ph.D. students (8 from Spain; 11 from Canada; 16 from Austria). In Canada, the number of 
enrolled students was 7 – these students were completing four assignments and were graded. The 
number of auditing students (getting a certificate but not a grade) was 4 – these students had to 
participate in the course activities and complete one assignment (assignment #3 on outdoor corrosion 
cases). Additionally, 5-8 students were following the course for some parts or just to learn something, 
without any course certificate.  

Students completed end of term course evaluations, which incorporated general survey statements and 
questions, as well as specific open-ended questions designed to elucidate their experiences in the 
courses. In Spain, the survey was sent to students of an optative lecture of a Master of New Materials, 
where Corrosion is a permanent topic of discussion.  

2.5 Data Sources and Data Analysis 
The University of Cantabria survey questions appear below. These questions asked for students’ 
perception of the course, its usefulness, and corrosion in general. Questions 1 and 2 are related to 
personal perception of the corrosion course, enabling different quantitative levels of responses: from 
very low (VL) to very high (VH), with intermediate options as low (L), Average (A), and high (H). 
Questions 3, 4 and 5 are more rigorous, and will be instrumental in the data analysis. All items permitted 
students to insert personal opinions. 

1 Difficulty (theory) [VL, L, A, H, VH] 
2 Application for your future job [VL, L, A, H, VH] 
3 Real stories/practical cases are useful for you? [YES/NO] 
4 Field trips/industrial guest lectures [VL, L, A, H, VH] 
5 Is a topic for last year project of Master PhD? [YES/NO] 

The survey was sent to 23 undergraduate students and 8 Master students, with a response rate of 44% 
and 100%, respectively (within 3 days). It is necessary to point out that during the 2020/2021academic 
year it was not possible to visit industries nor was free movement outdoors to natural environments 
possible for the students to collect pictures and real stories, due to the Covid-19 pandemic situation. 
This challenge was solved with industrial guest lectures. 

At Western University, the course was evaluated by standard questions provided by the university 
(which were not available when the paper was written), in addition to the customized questions below. 
Eleven students (100% of enrolled/auditing students) completed the questions. 

1 In your opinion, which aspect of the course did you find most valuable? 
2 Which activity (ies) did you find most valuable? Why? 
3 What specific content knowledge was most valuable to you in the course? Why? 
4 What were some challenges you experienced in this course? How did you overcome them? 
5 What were some successes you experienced in this course? Why do you consider them 

successes? 
6 If you were revising the corrosion course, what suggestions or improvements would you include? 

In Austria, a questionnaire individually designed for the course was not implemented. Instead, results of 
the general university evaluation form and comments from students are incorporated in the study. 

All quantitative survey responses were analyzed in Microsoft Excel. Open-ended responses were 
anaylzed using NVivo 12 software for qualitative data analysis. Word frequency queries were used to 
identify the most frequently occurring words, based on font size, across student responses. 
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3 RESULTS 

3.1 University of Cantabria: a new experience during Covid-19 time 
The main results of the questionnaire are compiled in Fig. 2. There is a relatively small difference 
between the two different groups of students (bachelor and master course), with the master students 
finding the topic slightly more difficult, less valuable for a future job, less interesting for a thesis topic, 
and the industry lectures less useful. The master's students are chemists or physicists while bachelor's 
students focus on engineering studies. This fact could justify the tendency of the different results of 
questions 2 and 5, since the bachelor (engineering) students see greater applicability of what they have 
learned as well as the relevance of this topic for their final degree project. Engineering students are used 
to analysing, solving, and redesigning real cases. However, the master's (chemistry/physics) students 
demonstrated a change in attitude towards the new teaching method throughout the course: it has 
become a subject of materials science with which they were surprised. There is a consensus among the 
students for question 3: Story telling of real corrosion cases, often accompanied with corroded parts and 
discussions with the students, analysis (in situ) of the corroded scenarios, and actual and outdoor 
corrosion case sightseeing tours (taking advantage of the marine environment of Santander) have 
entirely been found useful. The students were encouraged to find and document their own corrosion 
cases in their environment, which seems to be the best practice for students. In this particular pandemic 
year, this practice was done with a twin plan: groups of four persons and individual activity. The invited 
visitors from the industry, who gave lectures in the classroom, emphasized the importance of corrosion 
and showed a high interest in all the students, as evident from their comments after their lectures. 

 
Figure 2. University of Cantabria results: Frequency of answers (in percentage) of the students of the two 
different courses (with bachelor – Bach. – or master students). Low and very low has not been answered 

and is hence not shown. 

The most frequent comments related to these activities were that: 1) the corrosion exists and never 
could imagine its extension, “corrosion is around us”, 2) it is not just an aesthetic problem, 3) it is a reality 
that must be solved, 4) it has offered the chance to devote more attention to this phenomenon in the 
future job. The fact of seeing it so closely, on the other hand, strengthens their idea that it is very complex 
but, at the same time, they have appreciated that they have tools to explore this complexity. As anecdotal 
data, it should be noted that all students without exception have continued to show interest at the end 
of the course in the acquisition and analysis of corroded components. 
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3.2 Western University, Canada: a new graduate course in corrosion 
Figure 3 shows some of the corrosion cases documented and presented by the students, as well as the 
in-person outdoor corrosion case sightseeing tour on campus. 

 
Figure 3. (a-f) examples of corrosion cases documented and discussed by the students: copper patina on a 
sign (a), corroding swing chain in a playground (b), corrosion coating failure under a bridge (c), corroding 
fence with failed coating (d), corroding flower pot (e), coating failure and crevice corrosion at another bridge 
– the Western magnet shows that it is a magnetic material (probably carbon steel) (f). (g) class during in-
person outdoor corrosion sightseeing on campus, behind a stainless-steel ring (with pitting corrosion) used 
for the graduation ceremony of engineering students. 

When asked which activities of the course were most valuable, the real corrosion case examples and 
experiential learning compartments of the course were mentioned most often. Students stated: 

“When examples were given, it helped solidify the material just taught.” 

“I think the presentations to the class were a very good way of promoting discussion about 
corrosion, enabling students to learn actively, compared to passive learning like lecture-
based courses.” 

“I found the case studies in class most valuable because it promoted actual thinking and 
application of learned course material as well as teamwork which helped solidify learned 
concepts and apply them to the real world.” 

When asked which content knowledge was most valuable, all students found the discussions of different 
corrosion types, and in particular the broad coverage of many different corrosion types, most valuable. 
One student, most representative of the feedback, answered:  

“I think the most valuable information was actually covering all of the different corrosion 
types. In research we tend to focus only on the types that are relevant to our specific 
materials and conditions, but I think it’s a very good thing to force students to consider all 
different types of corrosion and give them enough background knowledge to understand 
these processes even if they aren't relevant to their research.” 

The most common challenge for the students were technical and attention issues with the virtual format 
of the course, due to the Covid-19 pandemic. One student expressed the challenge this way: 

“Zoom lecturing was quite a challenge as sometime my Wifi would lag out. I overcame this 
by ... I did not overcome this but I asked lots of questions for stuff I missed.” 
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Oral presentations in English (if not a native language), time management and lack of time (making it 
difficult to cover all topics in depth) were also mentioned as challenges. 

As examples of successes, one student wrote: 

“Successes were mainly in regard to comprehension. While I study corrosion, I study a very 
niche area and I always had trouble figuring out how systems can actually be corroding by 
multiple mechanisms and I think this course offered a lot of examples of how common this 
is.” 

Another student described the use of the newly gained knowledge: 

“When doing one of the activities for analysing a corrosion case with two other classmates, 
I was able to identify multiple possibilities using the knowledge I had gained over the 
duration of the course. It was really rewarding to be able to put my new-found knowledge 
to work.” 

Interestingly, not only the corrosion case examples were perceived as useful, but also the assignment 
to draw a pH-potential (Pourbaix) diagram, which was intended to manifest thermodynamic knowledge 
and to facilitate the reading of – in corrosion very common – Pourbaix diagrams: 

“I successfully learned how to make a Pourbaix diagram. I had no idea how to make it 
before, but after asking many questions, many emails, and speaking to my peers I was 
able to make a nice Pourbaix diagram and understand how they are made and their 
limitations. I did not know how to do thermodynamic calculations to construct Pourbaix 
diagrams and I found it very useful for an assignment”. 

Suggestions for future improvements were mainly related to time commitment and the number of 
presentations, while a few comments were related to include some more topics. 

3.3 TU Vienna, Austria 
The general survey issued by the university includes numerous questions related to organization of the 
course, appropriateness of time efforts, and quality of teaching material, etc. The questionnaire was 
completed voluntarily, and students were provided opportunities to add further comments to elaborate 
on their experiences. Student comments related to the focus of this paper were analysed in NVivo 12 
and are illustrated as word clouds in Figures 4 and 5 and supported with direct student quotes. The word 
cloud in Figure 4 captures the frequency of key words (most frequently cited words are larger in size) 
from students’ comments related to the course. 

 
Figure 4. Word cloud illustrating students’ comments related to their overall impression of the course. 

Key words such as practice, chemistry, presentation, laboratory, knowledge, lectures, corrosion, among 
others clearly highlight the variety of pedagogical approaches inherent in the course. This also reiterates 
the importance of experiential learning, as captured in student comments: 
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“The lecturers present the problems of corrosion in different perspectives due to their 
different education. This gives the student a very good overall view”. 

“Good reference to practice by the laboratory, the case studies and the examples of 
failures.” 

“Theoretical part with subsequent laboratory or case discussion helps the student to gain 
knowledge to be applied and thus also to be deepened. It would be desirable if all courses 
were as good”. 

“Good support during the lab exercises. Strong reference to practice.” 

“To me, the lecturers created lots of interest for this topic and I could take a lot with me 
from this course and I would like to attend an in-depth course”. 

“Chemistry is the central access to the description of corrosion processes. There is no way 
around. However, my school knowledge of chemistry had faded over the years and that´s 
why I often found it difficult to follow the lecturer during the lecture. Only during preparation 
for the examination, I have dealt with some of the most fundamental topics of chemistry. In 
hindsight, I should have done that before the first unit”. 

“As mechanical engineer, you are not fit in chemistry. Chemistry has always been a bit of 
a hurdle, but it’s also something I want to improve on. I knew what was coming”. 

“The implementation of a practical exercise and the splitting into a more chemical and a 
technical part contributed significantly to the understanding. Very good and 
recommendable course”. 

“The workshop was finally an opportunity to interact with other participants and professors. 
Was interesting and I have also gained something”. 

The word cloud in Figure 5 illustrates what students liked most about the course. It is evident that the 
workshop, laboratory, and examples, were clearly preferred, followed by relevant, integration, 
professional, presentation, learning, discussion, among others. 

 
Figure 5. Word cloud illustrating students’ comments related to aspects of the course they liked. 

Students reiterated the importance of examples, and linking practice with theory, as illustrated below in 
their comments: 

“... the discussion of examples. As a mechanical engineer, you probably got the most 
important information for your future professional life. More of that would have been great”.  
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“... the presentation of real corrosion failures together with the theoretical chapters, 
confirming the theory”. 

“... the integration of lecture, laboratory and workshop”. 

“... laboratory as workshop were very interesting and supported me in combining theoretical 
knowledge with practically relevant examples”. 

“... the fact that the lab exercises were recorded (on video) and it wasn’t just said that this 
part of the course couldn’t take place.” (comment from distance learning in 2020) 

In terms of what should be improved in the course, students commented:  

“... the following COULD (not should) be improved: possibly additional lab exercises (e.g., 
on inhibitors, microbial corrosion)”. 

An interesting critical comment was received: 

“I’m feeling a little over-sensitized. The aspect where corrosion, in terms of economic 
efficiency, is less problematic could be introduced even more (e.g., by an example of 
excessive, unnecessary corrosion protection)”. 

In summary, the combination of theory and practical hands-on examples and exercises for the 
theoretical concepts were highly and sometimes even enthusiastically appreciated by the students, 
confirming the benefits of the pedagogical approaches undertaken in the course. The interdisciplinary 
nature of the topic requires a very sensible introduction to the concepts of these disciplines and prior 
knowledge from school education should not be assumed as students have very different school 
experiences. The shared contribution of lecturers from complementary disciplines was and is 
experienced as highly beneficial in creating links to the individual backgrounds of the students and 
across the disciplines. We also have learned that the topic of corrosion as a detrimental phenomenon 
must be well balanced with the aspects of prevention and protection, in order not to frustrate engineers-
to-be. Emphasis must be placed on the know-how acquired in avoiding technical misconceptions and 
the existence of solutions. 

3.4 Discussion 
The background knowledge, level, and number of students were different among the different courses 
and countries. However, in all countries, the practical corrosion case examples were highly valued by 
students and instructors. The complex topic of corrosion was initially perceived as difficult and full of 
chemical concepts but in all cases found more understandable by the students towards the end of the 
courses. The real corrosion cases were introduced in different ways in the different courses (and due to 
Covid-19), with outdoor (“corrosion walks”) and indoor corrosion case studies regarded as highly 
valuable, and lectures showing complex real corrosion cases as a good alternative. In some courses, 
the analysis of real corrosion cases was also part of the examination (graduate course at Western 
University), while it was more exclusively used as a pedagogical and learning tool in the other courses. 
This did not seem to make a great difference, although the graduate students at Western University 
found the examining assignments highly valuable to their learning and progress. 

The common experience of all the instructors was that the students highly appreciated the real-world 
corrosion cases and were highly motivated to discuss them, with a gradually increased ability to do so 
throughout the course. This was also reflected in the positive feedback in the survey results. The 
connection of the theoretical concepts with the practical case studies made these theoretical concepts 
more understandable [6] and most probably decreased any surface approach of learning [7]. This has 
been a crucial part of Experiential Learning [8] in these corrosion courses. During the case studies, there 
were most often no clear answers to the corrosion case problems and the students were encouraged to 
discuss possible corrosion mechanisms and analytical approaches from all different angles. During the 
beginning of the course and for the less experienced students, corrosion case studies and “corrosion 
walks” were an important step to becoming more aware about corrosion, to understand its importance 
in our everyday life, and to understand its context within materials’ behaviour in service conditions. 

This study showed that case studies, using outdoor and indoor corrosion case studies, discussions of 
real cases in class, industrial guest lecturers, and/or assignments based on the analysis of complex 
corrosion cases are valuable tools to encourage self-learning and increase relevant learning. It remains 
to be investigated whether this or similar pedagogic approaches would increase the work readiness of 
students. 
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4 CONCLUSIONS 
All corrosion courses given at different levels to different students in different countries were obviously 
benefiting from the practical corrosion case experiences and real, complex, corrosion cases found 
outdoors or indoors, or from industrial guest lectures. This approach improved their self-study ability and 
connected theoretical concepts to practical knowledge application. Further studies should investigate 
whether this approach also can increase their job readiness and long-term understanding of the 
concepts learned in the corrosion courses. 
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Abstract 
This microlearning course is designed to support VET graduates or students, especially those with fewer 
opportunities, who join a technology company at the beginning of their professional career. It has been 
developed within the framework of the Erasmus + project “VET STUDENTS İNTO TECHNOLOGY 
COMPANİES: A VET students mobility network in the technological sector through a virtual environment 
with specific materials for critical thinking”. This is an initiative co-financed by the Erasmus + Programme, 
with a personalized digital course format, to take into account both the previous training of the VET 
student or graduate and the type of company they will join. The course has in its sights to develop in the 
VET student the specific competences required by the technology company to address the problems 
typical of fields of leading technology innovation, as well as fitting in multidisciplinary teams. To do this, 
this course generates an innovative methodology in which the education itinerary is built based on 
previous knowledge of the student and the needs and work field of the technology company. Besides 
its contents strengthen critical thinking as an essential mechanism for work in both dynamic and 
technology sectors. For that purpose, the student is asked a series of questions in the form of problems 
that, in addition to being related to the study plans of VET studies, require for their solution the search 
for information, its analysis and many times the making of a decision or adopting a personal position on 
it. 

We aim with our training projects, within the Erasmus + program, to convince students that they are 
capable of going further and further in the development of their professional skills being the technology 
sector an acceptable option for them, making their work increasingly valuable for their inclusion, for their 
own personal development, for that of the company in which they work and for society. But for this 
certain skills are required, and one of the most important is learning to learn autonomously and to 
accurately analyse the information received and the decisions that are made from it. 

It is generally true that the problems that one encounters in professional practice are not going to be the 
ones that you were taught in your VET studies. Vocational training has to head for equipping students 
with the necessary tools to face the new problems that they will face in their job and to grow 
professionally every day. We intend to show how valuable critical thinking skills are in analysing our way 
of thinking and making decisions.  

In this paper we present examples of the exercises included in the course, how their approach and the 
processes that have led to a solution relate with the standards of critical thinking and the different levels 
of help that are offered to the student for their solution. 

The course is accessible from a digital educational software “ON YOUR SIDE: VIRTUAL ASSISTANT 
FOR EUROPEAN MOBILITIES IN TECHNOLOGICAL CENTERS” developed in the framework of this 
Erasmus+ project in order to develop cooperative work between students with fewer opportunities doing 
their internships in technology companies and their inclusion in new job posts.  We will also present this 
software in a very summarized way in this article. 
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1 INTRODUCTION  
In this paper we want to present the objectives, methodology and content of a course aimed at VET 
students or graduates who are going to start their professional career in a technology company, perhaps 
through their curricular internships or with a first employment contract. We want to put ourselves in the 
place of this professional who has a background in which they have studied different subjects, some of 
a general nature and others more specialized in a specific area (for example, among the most 
technological, electricity and electronics, energy and water, mechanical manufacturing, image and 
sound, computing and communications, installation and maintenance, chemistry, transport and 
maintenance of vehicles, glass and ceramics). 

This student gets their first job in a small or medium-sized company in a technology sector, to be able 
to speak specifically, let's say it is a company that uses additive manufacturing and is open to production 
in different industrial sectors. Among the functions of the job, this professional will find themself with the 
production and characterization of materials from different families: polymers, metals, ceramic materials, 
they will handle 3D printing machines, which implies the management of machine control software, they 
will have to make specific formulations in solutions and reagent systems, will perform quality control 
tasks and many others and in any of them they will work in a team to which will inform orally and in 
writing of their results, and they will listen and propose solutions to problems that appear every day. It 
is easy to accept that depending on their VET studies, perhaps 90% of the concepts and technologies 
will be the first time they are found. It is logical that it should be so since it is not possible for the study 
center to foresee the first job that each student will have and even less the following ones to which they 
will access in their professional life. On the other hand it would be absurd to try to put in the heads of 
students all the possible range of professional jobs to which they can choose, just as absurd as to 
pretend that studies have to train only to a small window of professional activities in such a way that 
what they decided to study (they or their parents and teachers) at age 14 has to mark their entire 
professional life. 

When our student who has studied VET in the family of electricity and electronics (for example) finds 
the job that we have described, with these functions, in this technology company, should they say: I 
cannot accept this job, I have not studied materials, I have not handled 3D printing machines, , I have 
no experience in numerical control machines, I have never seen three-dimensional design software ..? 
Obviously the answer is that they shouldn't think about it that way. 

The first objective of our course is to convince our student that, just as they has passed dozens of 
different subjects throughout their studies, now they has to study other new subjects. Everything studied 
so far must serve to be able to overcome these new subjects. But the way to study, learn new concepts, 
use new technologies, react efficiently to problems that arise, is not like in previous studies. Now it's 
time to learn in a different, autonomous way and that requires technique. It is necessary to learn to learn 
autonomously and that is what this course is about.  

We are going to propose about a hundred exercises, which place the student or professional in specific 
situations or specific problems that have to be analyzed and solved if it is the case. We classify them 
into three blocks: the first is about critical thinking skills, the second is how to apply those skills to 
scientific or technical issues, and the third one is about how to apply them to specific technology 
company situations. The exercises are examples chosen for the possibilities that we believe they have 
of teaching to learn, analyzing situations and solving problems. They are not intended to cover a 
syllabus, they deal with scattered topics and others could have been chosen. The examples we give 
should not be expected to teach, for example, electromagnetism. We would fall just the opposite of what 
is our intention. No matter how broad we would make the course, how many exercises we would put, 
the problem that our student would have to face in the company would be a different one. We propose 
exercises thinking that what the student is going to acquire with them is a series of skills to face new 
situations and problems. 

2 METHODOLOGY 
In the day-to-day work in a technology company, new situations will constantly appear to which you 
have to react positively to get the most out of them. Sometimes they will have to do with a problem that 
has to be solved, other times it is a new idea that arises from carrying out an experiment or reading a 
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document or observing a commercial product, others it will be an order from a client with a specific need 
and others a legal or administrative procedure. 

The company's team is made up of people with different training, knowledge and experience who can 
contribute their skills to the challenge that arises, and situations are, in general, complex and requiring 
the contribution of more than one. Moreover, it is more than likely that facing a new problem requires 
learning new concepts, techniques or tools because the previous knowledge and experience of the 
components of the company's team is not enough. Contributing effectively to this work and enjoying it 
requires a particularly positive attitude and a combination of communication skills and autonomous 
learning, of basic knowledge that allows understanding new information and new concepts and 
communicating effectively with the group and specific knowledge of the area in which one has 
specialized within the company. 

To contribute to the achievement of these skills and knowledge, this course uses concepts and tools for 
the development of critical thinking. By critical thinking we mean here stopping to think every time a 
decision is made or something is accepted as true in the reasons that have led us to it, in line with 
Ennis's definition: “Critical thinking is reasonable and reflective thinking focused on deciding what to 
believe or do.” [1] or that of Paul and Elder “Critical thinking is the process of analyzing and assessing 
thinking with a view to improving it” [2] 

Our methodology aims to approximate the company environment. It is based on a long series of 
examples or situations about which one has to think, seek information, face a problem and make 
decisions. Above all, we intend to induce a reflection on the way in which one has come to take a position 
on the case and evaluate one's own thinking, the sources of information and the chain of reasoning that 
they have developed. We hope that this objective, which we recognize, is now rather abstract, will 
become clearer as we move forward. As in real work, many problems do not have a single solution, and 
the contrast and discussion of the result with other participants in the course or with tutors can be 
extraordinarily rich for the training and objectives of the course. 

Each example begins with a statement or an approach that requires making a decision, taking a position, 
or presenting a state of the art. The resolution of the case presented must be expressed clearly many 
times in a few lines, in other cases they require the elaboration of a more extensive document. If help is 
required to advance in the understanding of the case or problem raised and in the elaboration and 
evaluation of the answer, it is possible to go to different pieces of additional information that appear 
when the student requests it and it is suggested not to do so at first. The development of one's own 
reasoning is the richest part for training, rather than knowing the "correct" answer (apart from as 
mentioned before, in many cases there will not be a "correct" answer but rather an opinion or taking a 
position). 

We will follow this scheme in the section corresponding to the basic competences that are essentially 
critical thinking competencies, but we also consider that it is a very appropriate methodology for the 
acquisition of basic knowledge and specific knowledge that will be organized in the same way. 

We classify the examples in different sections, but, as will be seen in a moment, each of them could fit 
well in several of them, even in a mixture of basic critical thinking skills and basic scientific and technical 
knowledge or in specific knowledge, for example: for addressing the knowledge about the properties of 
the filaments used in three-dimensional printing that we would classify within a specific competence, will 
require the search for conceptual information, of a basic nature about the polymers from which they are 
made, and technical data that are really more specific. It will also require the understanding and 
evaluation of the information found and the effective written expression of the conclusions, which are 
basic critical thinking skills. In this sense, it is not necessary to go through the course from beginning to 
end in an orderly manner, you can jump forward or backward to address the examples that you find 
most attractive or suggestive. 

We will not stop in this course in the writing of large texts to study, not even for the general or specific 
contents of a specific area, we will base ourselves on the existing and accessible information through 
digital means and on developing effective routines to find the information that is needed, understand it, 
elaborate it and draw conclusions from it. 

3 RESULTS 
In this section we include an example of each of the sections of the course, as a way to clarify our 
methodology and the intention of the course. They are examples that aim to start from the level of 
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training of VET graduates, understood in a generic way, but go further, raising ideas and concepts that 
require the student to face new things, search for information in digital media, and elaborate and 
understand it. 

3.1 Contents for the development of critical thinking  
In this course we have chosen to focus in a reduced series of critical thinking standards (Evaluate one's 
way of reasoning, set objectives, ask relevant questions, pose hypotheses, learn to learn, seek 
information, have an open mind, have intellectual integrity, express oneself well orally and in writing) 
and adapt the examples to the age and background of the students. 

Proponemos a continuación un problema relacionado con el planteamiento de una hipótesis. Hay en el 
curso varios ejemplos sobre este tema. Se pide al estudiante que antes de hacer un cálculo plantee 
una estimación del resultado en función de su intuición, sus conocimientos previos o simplemente el 
sentido común. No es importante acertar con la hipótesis, simplemente el hecho de haberla planteado 
hace que se analice críticamente el resultado que se obtiene. Si sale algo inesperado vas a plantearte 
si estabas tú equivocado o te has equivocado en los cálculos y también buscarle un significado físico 
al resultado.  

Next, we propose a problem related to the formulation of a hypothesis. There are several examples on 
this topic in the course. Before making a calculation, the student is asked to make an estimate of the 
result based on their intuition their previous knowledge or simply on common sense. It is not important 
to get the hypothesis right, simply the fact that it has been raised causes the result to be critically 
analyzed. If something unexpected comes up, they will ask themself if they were wrong with their first 
ideas or have made a mistake in the calculations and also will make them look for a physical meaning 
of the result. 

ª Lengthening of a thread when hanging a weight. 

We want to hang a piece from a thin thread, 500 microns in diameter and 1 m long. The piece weighs 1 
kg. When hanging the piece the thread lengthens, we can allow it to lengthen a maximum of 1mm. Can 
we put a nylon or polyester wire or do we have to put an aluminium or steel wire? Before doing any 
calculations, try to answer based on intuition and what you know about these materials, for example, 
fishing lines are made of nylon, many fabrics are made of polyester. Then do the math and see if you 
were right or not. 

Help 1. The question is what parameter of the material determines how much the thread will deform 
when we apply a force to it. This is the elastic modulus. Find the elastic modulus values for different 
materials. In the case of plastics you will find approximate values because there are different types of 
nylon and different types of polyester, in addition, the deformation of plastics is a very complex 
phenomenon, they do not deform instantly when the weight is hung but they lengthen over time. 

Help 2. If the elastic modulus of the yarn is E, its units in the international system is the Pascal or  

N / m2. The elastic modulus is 

𝐸 =
𝜎
𝜀  

where σ is the applied tension 

𝜎 =
𝐹
𝑆 

Where S is the cross section of the wire, in our case the area of a circle whose diameter is  

d = 0.5 mm, 𝑆 = 𝜋 𝑑
!
4* .  

ε is the strain 

𝜀 =
∆𝑙
𝑙  

Where Δl is the elongation, which we have set as 1mm and l is the initial length, 1 m. 

Let us put all the parameters in units of the international system: F = 9.8 N, l = 1 m, d = 0.0005 m and 
calculate the elastic modulus that the material must have. 
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It turns out that S = 0.000000196 m2, the tension applied to the wire is σ = 49900000 Pa, ε = 0.001 (it is 
dimensionless) and therefore the modulus is 

E = 49900000000 Pa = 4.99 1010 Pa = 49.9 GPa 

Final comments.  Do these numerical values surprise you? The Pascal is a very small unit, it is of the 
order of the pressure that a 100 g bar of butter would make on a square table one meter on a side. That 
is why the tensions that appear in concrete situations are very large numbers. In any case, so that the 
thread does not lengthen more than 1 mm, a metallic thread is necessary, the plastics are not as rigid 
as it is necessary in this case, their elastic moduli reach 10 GPa at most, were you correct? Plastics 
deform a lot. 

3.2 Scientific and technical contents 
In this part of the course, examples are presented corresponding to very varied areas, they could be 
others, the main value that has been sought for them is the ability to provoke the application of critical 
thinking to problem solving and the search and analysis of information. 

ª Charts prepared with Excel 

In one of the company's machines we have a heating system that increases the temperature of a part. 
We want to know the effective heating rate and for this, a temperature probe has been placed inside the 
part, the heating element has been activated and you have noted the temperature measured at different 
instants of time measured from the moment the system has started to heat up. The table collects this 
data and with it you have to make a representation. The graphs are prepared with the Excel application, 
in which you enter the data in consecutive cells, choose the type of graph and automatically prepare it, 
then all the characteristics of the graph can be modified: character sizes, colors, scales…. With your 
data, the four graphs in the Figure have been prepared. They all represent the same data and yet they 
look very different from each other. What happens? Are there some that are right and others that are 
wrong? Did you make a mistake when putting the values in the table? Explain what is good and what is 
bad for each of the others 

Help 1. In the graph A all the points appear perfectly aligned, in fact, the straight line that joins all the 
points has been represented. However, in diagrams B and D the points are not aligned but the data is 
the same as in Figure A, what happens? The format of chart B is that of a bar chart and D is a line chart, 
what does Excel represent on the x-axis of those charts? 

Help 2. The diagram in figure C is like that of A, they are graphs of "scatter points", the content of graph 
C is correct, but information is missing in the axes, it is not known what is being represented, the format 
of the characters of the axis y has been smaller, it also seems that it could be improved. 

ª Final comments. 

Perhaps Excel is the most used application to organize calculations and prepare graphs with them that 
allow them to be analyzed. But, although Excel is very easy to use, you need to keep your attention. 
The type of graph that is chosen is not only a matter of style, they represent different things, for example, 
many of the graphic styles represent texts on the abscissa axis, in B and D it has taken the numbers in 
the column as if they were letters and he has put them at the same distance from each other regardless 
of the value of each one, for those the graph comes out distorted. In Excel, the only type of graph suitable 
for the type of representation that interests here is the one called Dispersion xy. 

The automatisms of the spreadsheet are not always adequate to what one is after. The style of 
representation, the information it contains, the details that appear on the axes, the sizes of symbols and 
characters in the texts, are aspects that you have to judge yourself, in the application criteria have been 
introduced on how to do it that in most of the situations are not going to agree with what you need. 

2676



 

 

 
Figure 1. Different graphs prepared from the same data 

3.3 Content related to the work in the company 
Safety data sheets, SDS of chemicals 
You are going to use dimethylformamide as a solvent. Look for its safety data sheet and see if you 
understand its content. In particular, look at its toxicity, safe storage conditions, precautions for working 
with this reagent. What individual protection elements should you use when handling it? 

Help 1. 
The safety data sheet (SDS) can be found at any reagent supplier, enter the website of a chemical 
laboratory supply company and together with the characteristics of the product and its price, you can 
download the safety sheet on your idiom. From there you will be able to get the data that this exercise 
asks of you. 

Help 2. 
It is important to understand the terms that appear on the sheet, for example, those that define its toxicity 
and determine the precautions for use and storage. 

Final comment. 
The safety sheets of all the products handled by a company must be collected and available to the 
workers. The company will have its procedures to keep this file updated and to train workers before 
using each product. 

3.4 Implementation 
The course is free, implemented on the “virtual inclusive education” e-learning platform 
(www.virtualinclusiveeducation.com), aimed at helping and supporting both social and educational 
entities, as well as their members and beneficiaries. It is accessible from a digital educational software 
“ON YOUR SIDE: VIRTUAL ASSISTANT FOR EUROPEAN MOBILITIES IN TECHNOLOGICAL 
CENTERS” developed in the framework of this Erasmus+ project. This digital environment will 
accompany the VET student throughout the mobility process. It will contain useful information for 
students, including the centers where they can carry out mobility, the culture of the region, linguistic 
resources and the experiences of other students. Specific training tools for each mobility, as well as 
collaborative work are also available in this application. This result will allow the student to feel attended 
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during their mobility, find resources to help them when they have problems and to feel that their teacher 
and their tutor are with them. 

Students or professionals interested in following it will first carry out a small survey in which they are 
asked to answer a series of questions with a number between 1 and 4, according to the following 
classification: 

I have never studied this. I wouldn't know where to start 1 

I remember studying similar things, but I don't know how to approach it 2 

I have to review it but I will know how to do it 3 

Yes, I know how to do it 4 

Some examples of the questions are the following: 

Do you remember how you prepare formulations or solutions, for example, could you calculate how 
many grams of sodium chloride you have to add to 25 g of water to form a 12% solution by weight? 

Are you confident in handling the concepts and equations related to electrical installations? For example, 
an electrical equipment, powered at 220V, has a 10 A fuse. What is the maximum electrical power it can 
develop? 

You will have studied the general concepts of risk prevention at work. Do you know what the safety data 
sheet of a chemical product is? 

The application recommends, depending on the answers, a part of the exercises that make up the 
course to be carried out in an orderly manner. In this way, the course is personalized not so much based 
on the successes on previous questions but according to the previous studies or interests declared by 
the student.  

4 CONCLUSIONS 
The idea behind the methodology proposed in this course is to show situations in which the student 
needs to learn something independently. In doing so, the reader will find indications and suggestions 
that highlight the pitfalls that one generally encounter when have to make a technical decision or solve 
a problem on a subject on which they do not have sufficient prior knowledge or experience. We try to 
convince that the key ingredient to be successful in this learning process is critical thinking and that to 
develop it, it is necessary to acquire a series of skills and become aware of certain keys of how our mind 
works when we leave it on automatic pilot. 
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PROBLEMS OF ORTHOGRAPHY AND READING COMPREHENSION 

I. Kozmács, I. Vančo 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract  
In cultures that have literacy, orthography is part of the social norm and of the standard in language use. 
It is a regulated way of writing based on public agreement and regarded by the members of a particular 
society as a guide to the production of writing. Knowledge of orthography is also a measure of the level 
of literacy in 21st century Hungarian society; the mistakes of those who make spelling errors are seen 
by many as a sign of a lower literacy.  

Since Hungarian is an agglutinative language, the transformation of morphemes into words in writing 
follows a complex system of orthography rules. Teaching orthography has traditionally been the task of 
the native-speaking subject. It is the task of the public school system to master the rules of normative 
written representation of the common language. In teaching spelling, the goal is for the learner to move 
from the level of the external algorithm – the level of awareness of the rule-based connection of 
morphemes – to the level of the internal algorithm – the level of skill [1][2]. 

In this article, the principles of Hungarian spelling are presented [3][4], and a specific Hungarian form of 
teaching is described: the structure and aims of the annual Hungarian spelling competition for 
Hungarian-speaking pupils of 5th-8th grade living in Carpathian Basin, and phenomena causing 
problems in the competition are presented (cf. [5][6]. Based on the analysis of the results of the 5th 
grade students (N = 3,340), the study indicates that 1) learning spelling does not only consist of learning 
algorithms, 2) the problems caused by insufficient reading comprehension can be well illustrated by the 
analysis of the mistakes made in the competition. 

Keywords: orthography, Hungarian language, reading comprehension. 

1 INTRODUCTION  
In cultures that have literacy, orthography is part of the social norm, the standard of language use. It is 
a regulated orthography based on a public agreement that members of a particular society regard as a 
guide to the production of writing. Knowledge of orthography is a measure of the level of literacy in 
Hungarian society, even in the 21st century. The mistakes of those who make errors in orthography are 
seen by many as a sign of lower literacy. At the same time, the word orthography in itself (‘correct 
spelling’) also means relativity [7], the spelling denoted by the norm means the category of “correctness”, 
the deviant means the category “of incorrectness”, so it is also suitable for discrimination. 

The rule system of Hungarian orthography is contained in: The rules of Hungarian orthography published 
by the Hungarian Academy of Sciences. The first spelling rules for the Hungarian language were 
published in 1832 [8]. These regulations were in force until 1877 and appeared in a total of six 
unchanged and 3 revised editions. In 1922, new rules were published. The 2015 rules currently in force 
are the 12th revised edition of the 1922 rules [3].  

These regulations determine the written form of the Hungarian language in all areas where the 
Hungarian-speaking population lives and uses literacy, i.e., also for those who speak the contact version 
of the Hungarian language outside, in Slovakia, Ukraine, Romania, Serbia, Croatia, Slovenia and 
Austria. 

Hungarian orthography, as can be seen from the rules, is an alphabetic system: the smallest units of 
writing are not denoting words, or syllables, but letters, corresponding to phonemes. The Hungarian 
writing system belongs to the Latin-script orthographies. The writing is a phonetic marker, i.e., it does 
not indicate the sound that is spoken only in exceptional cases. The sounds of the Hungarian language 
are rendered in three ways: 

1 one sound corresponds to one letter - e.g., p – /p/, t – /t/, u – /u/, o – /o/; 
2 some sounds correspond to the combination of two letters (in one case three) for consonants, 

e.g.: sz – /s/; ny – /ɲ/, zs – /ʒ/; dzs – /d͡ʒ/; The length of consonants is represented by double 
letter: kellett – /kelːetː/; 
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3 some sounds are represented by a letter with diacritical marks for vowels, e.g.: ó – /oː/, ö – /ø/, ű 
– /yː/. 

Hungarian spelling usually preserves the original phonetic form of the word elements (morphemes) in 
the written forms of words e.g. (tudjuk – /tuɟːuk/, where the word root is tud ‘to know’ and -juk is the 
praesens indicativus Pl1 Vx). Hungarian orthography usually writes compound words together. When 
separating compound words, spelling also takes into account the boundary of the compositional 
elements. 

Spelling records speech according to four principles: 

1 pronunciation principle 
2 principle of word analysis 
3 principle of tradition 
4 principle of simplification 

According to the pronunciation principle, we write those word forms in which there is no assimilation of 
consonant relations in pronunciation. Assimilation does not occur in the writing in most cases. Cases of 
assimilation in Hungarian: voice assimilation (obstruent clusters come to share the voicing specification 
of their rightmost member), nasal place assimilation, sibilant assimilation, palatal assimilation [9]. 
Moreover, in Hungarian orthography, it is difficult to write words or word elements together or separately. 
The spelling does not follow the pronunciation even when a word form, whose denomination is not 
subject to tradition, has to be written down. There are two main cases: old family names (such as Eötvös 
– /øtvøʃ/) and the group of words where the letter relation ly, denoting the original palatal lateral 
approximant, has been preserved. We write these words in their original form, although this sound is no 
longer realized in contemporary Hungarian; instead, speakers pronounce a palatal approximant (j). 
Following the principle of simplification, the double forms (geminate) of multi-letter letters are written in 
a simplified form, e.g. tty, ggy, instead of tyty or gygy, etc. 

On the bases of these and other orthography difficulties, the existence of an orthography competition 
can be interpreted. The Simonyi Spelling Competition is announced according to the order of the school 
years. In the 2020/2021 school year, the competition was held for the twenty-fourth time, with a total of 
11,224 participants competing, by grade level. The main organizers of the competition were the Society 
of Hungarian Linguistics and the Károli Gáspár University of the Reformed Church. The competition was 
supported, among others, by the Ministry of Human Capacities. 

The goal of the competition is “to preserve the values of the mother tongue, to strengthen the love of 
the mother tongue and talent management, and support the relationships between talented students 
and talent developer teachers in Carpathian Basin. It also aims to improve orthographic skills for further 
learning and everyday life, enhance orthographic skills, orthographic sensitivity, and digital literacy.” 
[10]. During the competition, participants per grade level worked on a variety of digital worksheets on a 
centrally determinated day and time on a central online interface.  

In addition to developing orthographic skills, ideological, developmental, and national policy goals were 
also addressed. A new element in this year’s competition is the goal of developing digital literacy. Due 
to the Covid-19 epidemic, the competition was conducted online in the digital space. The competition 
consisted of 3 rounds. The first round was a school round in Hungary and Serbia, a regional round in 
Slovakia, Romania, and Ukraine. The second round (2400 participants) was a county round in Hungary, 
while it was national in the cross-border areas. The final in the Carpathian Basin took place on 22 May 
2021, with 130 participants. Due to the digital space, the organizers provided participants the opportunity 
to practice before each round. 

2 METHODOLOGY 
In following, by analysing the results of 5th grade students (N = 3,340), the study indicates that 1) 
learning orthography does not just mean learning algorithms, 2) analysing errors made in competition 
can be a good illustration of the problems caused by insufficient reading comprehension and addressing 
the extent to which the results may have been influenced by the digital space. 

The teaching and learning of orthography cannot be tied to grade level or type of school. The purpose 
of learning orthography is to learn the correct writing of words and word relations, to understand, learn, 
and apply orthography rules, and to master the use of orthography tools (orthography manuals and 
spell-checking computer programs) [11]. 
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Since the acquisition of writing in the language is often not supported by pronunciation (cf. above), in 
many cases students are left to memorize and recall the written image in order to learn to write correctly. 
Another area of Hungarian orthography is that of phenomena that can be described by rules. Rules can 
be used, for example, for the use of punctuation marks, the separation of words, or the writing of 
geographical names. When using rules, learners follow a kind of algorithm, i.e. in such cases it is 
necessary to practice the algorithm in order to learn orthography. Only in this way can learners reach 
the level of proficiency [1][2]. 

Thus, the tasks of the competition test learners' memory on the one hand, and the current level of 
orthography skills (internal algorithm) is queried. The organizers of the contest had to create tasks that 
can be solved by many thousands of users simultaneously and that can be corrected by a machine 
system. Such tasks were those of a multiple choice, completion and grouping, but the task of writing 
down a dictated text in a living word could not be included among the tasks. To counteract this, more 
error-correction and multiple-step tasks were set to mobilize the application of different knowledge. After 
completing the worksheets, the maximum score of 100 could be achieved. 

3 RESULTS 
The number of participants in the competition is always the highest in the first round, so now we analyze 
their results. The results of the competition for each grade level were as follows: 

Table 1. Results of round 1. [12] 

Grade Average of 
forwarders Highest score 

5th 84,1 100 

6th 81,6 100 

7th 87,4 99 

8th 77,6 98 

This data shows that in each grade level we met students who were able to complete the worksheet 
with 100%. Below we present an image of 5th graders based on a discussion of an orthography issue. 
This was a pilot study with the goal of exploring how detailed analysis of the results can help in teaching 
orthography.  

The orthographic phenomenon studied is the orthography of verb prefixes. Hungarian verbs have 
separable prefixes. In Hungarian orthography, the procliticized prefix and the verb are spelled as one 
word when the prefix is in the position before the verb. In nonneutral sentences (i.e., those containing 
e.g. negation), the prefix is stranded postverbally (typically, but not necessarily, adjacent to the finite 
verb): it is also possible to place another word between the prefix and the verb [13]. 

(1) Péter bement 

Peter in went-3sg 
‘Peter went in.‘  

(2)  Péter nem ment be. 

Peter not went-sg3 in 
‘Peter didn’t go in.‘ 

(3) Péter be akar menni. 

Peter in want-sg3 go 
Peter wants to go in.  

So, the problem of orthography in this case is when to write the prefix together with a verb. On this 
problem, which students have been dealing with since the beginning of learning to write, two tasks were 
included in the competition tasks. 
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In one task, students had to decide whether the prefix and the verb in the given sentence should be 
written together or separately according to the rules of spelling. Students could choose the number for 
spelling: 1 meant writing them together, 2 meant writing them separately. 

The sentences in the task and the code for the correct answer: 
(4) A manó meg tudta javítani a faliórát 

‘The elf was able to repair the wall clock‘ 
2 

(5) A manó meg tudta a titkot.  
‘The elf knew the secret.‘ 

1 

(6) A törpék nem akarták el végezni a házimunkát.  
‘The dwarves did not want to do the housework. ‘ 

1 

(7) A törpék el akarták végezni az elmaradt feladataikat. 
‘The dwarves wanted to do their leftover tasks. ‘ 

2 

A total of 1377 students (41.19%) gave correct answers in all four cases. Thus, this task was the seventh 
most successfully solved of the seventeen tasks. The following table shows the results based on the 
scores obtained: 

Table 2. The results of the task for verb prefix 

Correct answer Number of pupils % 

4 (max.) 1377 41,19 

3 533 15,94 

2 874 26,14 

1 263 7,86 

0 83 2,48 

No answer 3 0,08 

The following table shows the results where at least one incorrect answer was obtained. 

Table 3. The results according to incorrect answers 

Number of incorrect 
answer N 

A B C D 
Prefix Aux Verb Prefix+Verb Prefix+Verb Prefix Aux Verb 

1 533 288 (54%) 533 (100%) 416 (78%) 249 (47%) 

2 874 479 (54%) 685 (78%) 645 (74%) 361 (41%) 

3 263 31 (12%) 230 (87%) 2 (0,7%) 0 

1 or 2 incorrect answers 1407  736 (52%)  

It can be noted that the students with at least 1 wrong answer, were the most successful in assessing the 
writing of Prefix + Verb (columns B and C). Of these, 736 students gave the correct answer in both cases. 

Students were least successful in assessing the construction of Prefix Aux Verb (columns A and D). 
Only 75 students (5%) were able to judge the writing of both Prefix Aux Verb constructions well. There 
are two possible reasons for this. One is that in examples A and B, the Aux coincides with a meaningful 
verb. The Hungarian verb tud1 means ‘to know’ and the verb tud2 means ‘can, to be able’. To judge the 
correct writing of sentences containing the verb tud they need to understand the sentences. The 
difference between the two verbs tud is twofold. The argument structure of tud1, which means ‘ to know’, 
does not include the verb Inf, while the only argument of tud2, which means ‘to be able to’ is Inf. The 
other difference is that only the verb tud1 meaning ‘to know’ can be connected to the Prefix: megtud [to 
find out]. This is the completed onset pair of the verb tud1. The other Aux (akar ‘to want’) in the task 
never gets a Prefix. Another reason for writing them together may be that the stress on the Prefix + Verb 
is related to the fact that they are written together. There is also an emphasis on the Prefix Aux Verb 
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construction in pronunciation, so students choose to write them together even though Aux can never 
get a prefix. 

In the other task Prefix Verb task, 3 constructs had to be selected from a list of 6 items in total that 
corresponded to the structure of each construct (the 6 selectable constructs from which the appropriate 
one had to be chosen are shown in Table X). The three given verb constructs are: 

(8) el fog szaladni 
away will+sg3 run-Inf 
’wants to go out’ 

Prefix Aux Verb 

(9)  kikapcsol 
on/turn +sg3 
’turns on’ 

Prefix+Verb 

(10) dobja vissza 
throw back 
’throws back!’ 

Verb Prefix 

The result of pairing the constructs: 

Table 4. The results of pairing verb structures with verb prefixes 

Result N=3343 % 

3 successful 1717 51,3 

2 successful 934 27,9 

1 successful 482 14,4 

0 successful 132 3,9 

Did not answer 76 2,3 

This task was solved by the fifth most correctly. 

Students who made at least one incorrect pairing paired the given constructs as follows: 

Table 5. The number and structures of incorrect pairing of verbs 

Optional constructions el fog szaladni 
‘he/she will run away’ 
Prefix Aux Verb 

Kikapcsol 
‘he/she turns off’ 
Prefix+Verb 

dobja vissza 
‘throw it back’ 
Verb Prefix 

ki akar menni ‘he/she wants to 
go out’ - 25 19 

elesik ‘he/she falls’ 53 - 40 

ébredjen fel ‘wake up’ 13 46 - 

kaparni fog “he/she will scratch’ 
Verb AuxFut 

190 7 469 

Kiabál ’he/she shouts’ 
Verb 

6 775 90 

nem akar telefonálni 
‘he/she doesn’t want to phone’ 
Neg Aux Verb 

336 172 14 

Bold&Italic: given construction;  
Bold: correct answers, Italic: incorrect answers 
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It can be seen that categorization problems rather than orthographic problems were encountered in 
solving the task, since 3 of the 6 selectable constructs did not even contain verb prefix. Most incorrect 
responders chose to pair the Neg Aux Verb item with the Aux item, reminiscent of the Prefix Aux Verb 
construct, even though the original construct is a statement, while the incorrectly chosen negative 
meaning is negation. Similarly, most of the errors paired the Verb AuxFut construct with the Verb Prefix 
construct. They did so despite the verb Finit in the Verb Prefix construction and Infinit in the Verb AuxFut 
construction. The Verb chosen as the Prefix + Verb pair may be the most frequently chosen element 
because it contains in its phonetic structure a ki- [out] element that sounds the same as the Prefix ki, 
while verb kiabál [shout] contains an ki- [out] element in its phonetic structure, which sounds the same 
as the ki- Prefix, while the verb kiabál [shout] cannot be divided into Prefix + Verb. 

So we see that in neither case is the lack of knowledge of spelling the cause of the error, but poor 
categorization, inadequate identification of the meaning of the given elements. 

4 CONCLUSIONS 
The competition in the digital space resulted in a huge dataset, of which only a very small part was 
studied in this paper. The results of the study confirmed the assumption that participants’ results in the 
orthographic competition were significantly influenced by the extent to which they are able to interpret 
the task, to identify the elements presented as patterns in the task. This indicates that learning writing 
correctly and developing orthographic skills is not just about learning algorithms. An analysis of the 
incorrect solutions presented in the competition confirms that errors cannot be treated as a orthographic 
deficits in all cases, as occasionally incorrect reading comprehension or failure to master the 
categorization operation may be the cause of the error. This cautions that in addition to orthographic 
mastery, the development of structured thinking and proper reading comprehension should be a priority 
in teaching orthography. 
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“THE LIGHTS ARE ON, BUT NOBODY’S HOME” MAXIMIZING 
LEARNING IN THE ONLINE ENVIRONMENT 
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Abstract 
Student engagement can be a challenge in the traditional face to face classroom. Thus, the transition 
to online learning, which happened as an emergency measure during the COVID-19 pandemic, has 
come to the educational forefront recently. Faculty and students were not prepared for the rapid 
transition and now, over one year into the pandemic, lessons have been learned on what works and 
does not work in the new terrain of the online classroom. Connect with colleagues, be visible and engage 
students are the new mantras. A plethora of new pedagogical challenges faced us. How do we engage 
our students? How do we get to know them in an online environment when we haven’t even met them 
in person? How are they managing this new “norm” and is it affecting their learning? What new issues 
in online learning do I, the teacher need to be aware of? 

Online classes present additional barriers to engaging students which do not occur in face-to-face 
contexts. The way people learn face-to-face is significantly different in the online environment. An 
unexpected difference for many was the impact of online learning on students who, as part of their 
culture or religion, do not wish to be seen online. How do we include these students and work with them 
in this new environment whilst respecting their request for online privacy? This paper reviews the 
experience and lessons learned from the transition to online learning in a first-year medical degree 
course in the College of Medicine and Health Sciences, Khalifa University, Abu Dhabi, United Arab 
Emirates. 

Keywords: COVID-19, Medical students, multicultural students, online learning, student engagement. 

1 INTRODUCTION  
Student engagement is key to successful teaching and learning, irrespective of the content delivered, 
the subject and the delivery mechanism (Khan, 2017). With education worldwide being thrown into 
disarray at the start of the global pandemic, faculty and students had no choice but to adapt to this 
unprecedented challenge and literally hit the ground running in this new teaching and learning milieu of 
the online classroom. Like other academic institutions, who earlier, had no desire or need to migrate 
online, now had to do so as a matter of urgency (O’ Sullivan, 2021). 

As a college still in its infancy, our first cohort of medical students were transitioning to year two of 
medical school whilst our second cohort commenced their medical school journey with a unique set of 
challenges. While we anticipated teaching face to face, many students were unable to travel to the UAE 
due to travel restrictions. In addition, some students chose to stay working online for a myriad of reasons 
(e.g., Covid related anxiety and/or an underlying health condition). We opted for the hybrid model to 
cater for our different student populations. Furthermore, with COVID numbers stabilizing and peaking at 
different times during the academic year, teaching conditions were unstable governed by the 
Department of Health Government guidelines. In many cases, both students and faculty were often 
required to migrate from face-to-face teaching to online learning in line with Government stay at home 
directives, with little notice or time to prepare academically or mentally. 

The 2021 classroom has been a very different construct for many.  Challenges encountered include 
time management, technophobia, student assessment, communication, and the lack of in person 
contact. Being confined at home, many students and faculty had additional issues around actual physical 
space to deliver and receive lectures, inadequate access to PCs and laptops with up-to-date software, 
high speed internet against a backdrop of noise from other family members, animals and other siblings 
who may also be studying or working online. 

The hybrid class was for many, a further pedagogical challenge i.e., teaching face-to-face and online 
students simultaneously.  

We have experienced the transition, tried, and tested the tools, identified obstacles, and navigated the 
path forward with teaching online whilst maintaining the integrity of the subjects we teach. The present 
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paper highlights the architecture and delivery of a first-year science pre-clinical module using this hybrid 
model, how a group work project helped students collaborate and get to know each other and how active 
learning strategies helped in making the first-year experience positive and enriching. 

2 METHODOLOGY 
Participants were first year graduate students studying Medicine at the newly established US-style 
CMHS at Khalifa University, Abu Dhabi, UAE. The students hold a primary degree in biological sciences, 
biomedical science, engineering (process, electrical) and/or computing. The class size is between 30-
40 students. 

Given the COVID-19 pandemic a proportion of international students were unable to travel to the UAE 
due to border closures and visa restrictions. These students were scattered around the globe; from the 
US (East and West coast), Lebanon, Malaysia, Pakistan and Canada.  

MDBS 601 Molecules, Genes and Cells is the first course taught in medical school in the pre-clinical 
curriculum. It is a 6-week intensive course written and designed to include a group learning collaborative 
course learning outcome and assessment component. The course is assessed by in-class quizzes 
(20%), two large continuous assessments (30%), a group project comprising a presentation and poster 
(20%) and a final National Board of Medical Education (NBME) style examination (30%).  

The Molecules, Genes and Cells course covers topics ranging from genetics and molecular biology, 
biomolecules, to metabolism and metabolic disorders. Students were grouped such that each group 
comprised a combination of face-to-face students and online students. Projects were presented to 
groups and course learning outcomes and important dates highlighted for drafts of presentations and 
posters. Each group had a folder in the LMS where all group activity could take place i.e., drafts of 
posters and presentations could be finalized, discussion boards used for discussion of topics, resources 
and recordings of online meetings could be stored and could be viewed by the facilitator. 

The outline of the course was presented in the initial orientation of the course.  

3 RESULTS 
With COVID-19, the start of the educational journey for a proportion of our students was unexpected. 
They could not travel to the UAE to take face-to-face classes with their peers. For these students, they 
began medical school online, not by choice but by necessity. For many, their daily routines were entirely 
altered, they were isolated, technology let them down and they couldn’t contribute to or in some cases 
hear classes due to sound issues. 

The time differences meant many students’ body clocks were in disarray and they had to study and take 
classes late at night and sleep during the day. “The time difference was 10 hours and I was attending 
classes 11pm-2am” “it was hard as I used to sleep at 6 am in the morning after all my classes ended 
and slept the whole day. Then I would study in the evenings until my class started. I was unable to see 
my family for days living in same house and my eating schedule was disturbed too”. 

They had a series of challenges unique to them. They must maintain their concentration on learning 
despite the difficulties they have with it. 

To quote one student “I find online learning very distracting, and I don’t think that it is a good way of 
teaching but that is my personal opinion. However, when you combine that with the time difference, I 
really feel like I wasn’t there a lot of the time”. 

In this course, students worked together collaboratively, engaged through discussion boards, they wrote 
and edited using their wiki, created a learning resource with questions which they used to teach and 
assess their fellow classmates. A flipped approach was used where all class materials were available, 
in multiple formats ahead of time on the LMS. Students used these as a foundation to create their own 
academic resources in the form of a review presented as a poster with a presentation. Posters were 
displayed in the students’ study areas and become a reusable learning resource for the entire class. 
Students worked in groups, gaining self-knowledge by demonstrating cognitive meta-awareness, 
reflecting on the meaning and value of the learning experience and their experience as they peer 
assessed their group members. Teaching high stakes topics, explaining concepts, principles, and 
processes by putting in their own words, teaching to their peers, justifying answers to questions 
presenting and questioning was empowering for the student and an effective way of measuring 
understanding (McTighe and Seif 2010). 
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Through informal in-class feedback, oral and written on post-its which students left on their desks, 
students' views on the group-based project were collected. They appreciated the opportunity to work in 
a group and present on a high stakes’ topic. They “felt like experts” teaching the topic to their peers and 
challenging them with questions meant that they had to understand the topic, “to teach it meant I truly 
had to understand it and to be able to answer questions, I was kept on my toes” 

“I loved that we had the choice to present the questions the way we liked” 

For the online students “one thing that I can say helped immensely, was when we were actively involved 
in the class: When we did the first Kahoot, it really boosted my energy levels and I felt good during that 
day because for the first time, I felt like a part of the class. Not only that, but I noticed that a lot of the 
information that was presented on that day was greatly retained” 

Regarding the flipped classroom session: This approach was so good because not only were we 
determining the right answer, but we were also reaffirming why the other choices were incorrect and 
that made our learning experience infinitely better”.  

“This process of actively involving us in learning the material makes us understand it better, and it also 
allows us to utilize our independent study time with much greater efficiency because we would know our 
personal areas of difficulty directly from the lecturer” 

The feedback from the group learning project was encouraging. “Being in a group project helped me 
connect with my classmates”. 

Our aim was to have a learning community inclusive of all students irrespective of whether they were 
present in person or virtually. The project, working together in groups, and peer assessing helped 
students understand key topics in the curriculum through having to teach and assess their peers. The 
questions and case studies presented were an excellent revision tool for students preparing for the end 
of course NBME exam and the USMLE which they will take in the future. Social constructivism and 
active learning underpin group learning projects. Social collaboration albeit face-to-face or online 
enables discussions and feedback which can address students’ preconceptions and build on their 
existing understanding of a topic. 

The international students said the group work activity made them feel included and part of the class. 
The online quizzes and cases presented in real time were exciting and engaging. Given that they were 
not in the classroom with their peers, the interactions and discussions were lively, dynamic, and 
engaging. Online chat questions were monitored and were included in all discussions and questions 
were directed at both student groups by both the instructor and their peers.  

4 CONCLUSIONS 
Technological advances have impacted almost every facet of modern culture and education is no 
different. With education worldwide being thrown into disarray due to the global COVID-19 pandemic, 
we as educators have had to broaden our modes of instructions to include online learning to 
accommodate all students. Molecules, Genes and Cells is the first preclinical course MD students take 
in medical school and is viewed by students as the most difficult. Because it is the first course delivered 
on the curriculum, students have no choice but to hit the ground running to adjust to the cognitive load 
and the pace of learning expected of them. 

Transforming pedagogical practice is challenging as many medical instructors may have not had much 
training in pedagogical best practice and their goal is to cover the material, present it and for students 
to absorb it passively. A mismatch between the way instructors teach material and how students learn 
can result in poor student performance, frustration, and a barrier to producing good quality graduates 
(Vaughan 2001). Active learning strategies bring new perspectives and real-world relevance to 
classroom instruction. Incorporating active learning into the classroom transforms it into a dynamic 
learning environment with increased student motivation and engagement. Moreover, active learning 
stimulates higher order thinking, problem solving and critical analysis whilst providing feedback to the 
instructor. The COVID-19 pandemic has impacted medical education globally and the effects are likely 
to be long lasting. Evidently online and hybrid education will become mainstays in the future. Despite 
the sudden migration of instructional delivery to online platforms, the challenges to faculty and students 
have been explored and transformed into opportunities; we have had to rethink and redesign the way 
we teach and assess our students to keep them engaged and give them a sense of belonging.  
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UNIVERSAL AND COLLABORATIVE LANGUAGE TEACHING 
METHODS AT HIGHER EDUCATION: COVID-19 ESP VS ESL 

DISTANCE LEARNING RESULTS AND HYPOTHESES 

I. Vasilyeva 
Peoples' Friendship University of Russia (RUDN University), RUSSIAN FEDERATION 

Abstract 
The article outlines comparatively distance/blended educational cases before and during Covid19 
quarantine (September 2019 – May 2020 academic year). The author exposes her experience of 
synchronous and collaborative English language teaching to the groups of students in Engineering 
(ESP) and in Linguistics (ESL) at different universities in Moscow, Russia. 

As a result of the challenging practice and experiment, the author shares her first findings and some 
immediate reflections on how efficient and appropriate universal or specific collaborative teaching 
methods can be with different students’ groups and categories. So, the article offers several hypotheses 
to further research and discussion. 

The list of the findings, specified in the article in more detail, is as follows: 

Distance learning has more priorities in teaching ESP for particular students' categories vs face-to-face 
and even blended. It reflects (or depends on) their specialization, age, gender, technical abilities and 
possibilities, socio - cultural status: and what else? 

With a collaborative distance/blended learning approach, it is NOT necessary for English language 
educators with human or linguistic backgrounds to additionally study specific technical subjects to teach 
academic and technical texts translation efficiently. 

There are some universal didactic principles that can be deduced from the practical experience: for 
example, collaborative wiki didactics look universal and appropriate skills model when applied, but it 
requires more field research. 

In author’s opinion, there is an urgent need to train all categories of higher education students - and 
include in ESP/ESL syllabus - how to use Neuro Machine Translation (NMT) for ANY texts translation 
and editing. It seems as another universal technical tool to teach English. This is the reality of our hybrid 
times and so education. Any other factors? 

It is time to define the place and the role of collaborative and flexible blended aka hybrid pedagogical 
model in modern languages education for all students' specialties and categories. 

Before that, it is necessary to research, analyze and classify universal vs specific collaborative language 
teaching approaches with different students’ categories and specializations at higher education level: in 
search of the most efficient, properly tailored combination of methods and skills to apply or avoid in any 
distance, blended and face-to-face didactic modes. 

The article may be useful to any ESP/ESL/TESOL teachers interested in considering and discussing 
the above ideas, and possibly cooperating with the author in further research. 
Keywords: Higher education, distance learning, remote learning, blended learning, collaborative 
learning, English Language, ESP, ESL, wiki collaborative didactics. 

1 INTRODUCTION 
Studies during the Covid19 quarantine period in 2019-2020 became a real “stress – test” for the entire 
education system, including Universities. The overall compelled transition to distance learning using 
remote Internet software and electronic resources, revealed many technical and methodological 
difficulties, both between teachers and students. Distance learning on various online platforms resulted 
in criticism and controversy in the professional environment: many educators were not ready for such a 
rapid and global transformation. However, this transition also raised doubts about the seemingly 
unshakable priority and effectiveness of face-to-face learning. Everyone who worked remotely with 
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groups of full-time students during the period, received a new and quite unique pedagogical experience, 
which now requires some reflections, discussion and, where possible, a balanced objective assessment. 

The author of the article has a ten-year practical experience of teaching English (ESP,ESL) and 
Translation Studies courses to full-time students at higher education: both linguists - translators and 
students of non-philological specialization, in a blended learning environment based on wiki websites 
(LMS) design and instruction, creating learning content in cooperation with the students LMS [1],[2],[3]. 
That is why in-class face-to-face education transformation to completely online distance learning was 
rather smooth and easy. But the specific feature and difficulty of studies during the 2019-2020 academic 
year occurred to be the necessity of parallel ESL and Translation courses teaching to the students of 
different specialties: humanitarian, linguistic ones at the Institute of Foreign Languages, RUDN Uni, and 
technical, engineering at Bauman MSTU Uni. In the first case, there were no any big problems due to 
the author’s higher humanitarian and linguistic education and experience. In the second, it was quite a 
challenge to teach specialized technical academic texts translation without any other specialty 
knowledge, e.g. in engineering specialties. So, we had to teach 3rd year students and those in Master’s 
to translate specialized authentic texts, and the problem had to be solved with the same groups of 
students firstly in-class studies and then in a distance learning format. 

2 METHODOLOGY AND AIMS  
Main methods to solve the above problem with different students groups were empirical ones: probes 
and experiments, observation, comparison of common and specific patterns in students’ behavior, 
reflections on the differences and on the effectiveness of teaching methods at two universities. Special 
attention was drawn to attendance in the classroom, attitude to subject learning, changes in motivation 
and students opinions. It was also pre-conceived that there could be differences in attendance and 
academic performance between in-class and distance learning courses. The aim was a search for the 
most effective strategies and methods of teaching ESP and scientific technical texts translation to the 
students of various engineering specialties by an educator specialized in linguistics and humanities with 
a little previous experience of teaching to the students in engineering. As a result of this practice and 
observations, the author managed to draw some important conclusions and formulated several 
hypotheses that could be considered as a starting point for further discussion and would require further 
research. 

3 HYPOTHESES AND REFLECTIONS 

3.1 Hypothesis 1 
In our opinion, traditional format of teaching translation (i.e. written translation) at university level is not 
effective enough and do not motivate most students to learn as it used to. This ‘declining’ trend is being 
observed in all learning environments: face-to-face, hybrid(blended) and distance, looks general as it 
doesn’t depend on humanitarian or technical students’ profiles. It is known that due to the students’ 
ability to use NMT tools (neuro-machine translation), for example, free Google Translate, which is not 
under teacher’s control, translated text substitution occurs. What are the methodological ways to 
overcome the problem? Some of the author's conclusions and recommendations are briefly listed below. 

First of all, it is advisable to switch in the classroom from teaching written translation to written - oral 
(translation of texts from sight, or ‘at sight’ translation) and oral - written ( e.g. dictation). It seems to be 
effective in face-to-face, blended and distance formats. The written translation of texts can, for example, 
remain for testing in the classroom at face-to face format only, where necessary. Want about using NMT 
tools for studies? The thing is that today we live in a hybrid digital society. Therefore, obviously, we 
should take into account and include in the language and translation course machine translation tools 
(NMT), for example, for post-editing, for draft articles translation and comparative studies. It could be 
practical to students in technical specialties, not linguists, first of all. 

 As for students in linguistics and translation studies, it is necessary to teach the basics of collaborative 
automated translation with online CAT platforms, e.g. Smartcat. We also consider that it is time to 
compulsory study and apply in language teaching of different National Linguistic Corpora, and other 
ones like Google Books NGram, and Concordances. High level of intellectual potential and digital 
literacy of modern university students, allow to include the above subjects in the curricula from the 1st 
year, gradually moving from Bachelor’s towards Master’s. 
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However, such programs should contain different educational aims for different specialties and develop 
different skills in real, blended and virtual environments  

For example, for linguists - translators it could be to teach comparative analysis of translated texts, to 
assess translations variability and quality, to train such translations post - editing; to learn how to use 
automation in translation, to manage and deal with online big data, statistics and Corpora of digitized 
texts, and, to develop skills for scientific research with l linguistic corpora, concordances. 

For students in technical specialties studying technical and academic English mostly for articles 
translation and specialized online data collection, it is recommended to read and translate texts from 
sight, allocating more time to interpretation and speaking in a foreign language, listening and 
reproducing and discussing online audio-visual materials. They do not need to become professional 
linguists-translators, it is another specialty that requires different studies, approaches and methods., it 
is obvious that technical specialties do not imply high linguistic and translation qualifications and must 
meet special limited needs and requirements of technical specialties’ education. Therefore, it is now 
highly advisable to teach them online texts on their specialty search and management, automation 
translation with NMTs skills, comparative and parallel study of the texts and specific terminology, and 
self post – editing of their translations. 

3.2 Hypothesis 2 
Distance online education is more effective for certain specialties, specializations and subjects than 
classical formal face-to-face. In particular, comparing teaching English and translation to university 
students of humanitarian profile(linguistics) and technical specialties(engineers). For this case, we can 
share the below observations. 

In class face-to face format, attendance, motivation and academic performance were much higher 
among humanities students. While it was the opposite for technical students. With the transition to 
distance learning via e.g. Skype during strict quarantine, and general turn to “at sight” translation 
combined with online audio-visual material with speaking practice, the situation changed. For humanities 
students, online Skype attendance remained high, but homework and motivation decreased, which 
partly affected academic performance. Students of a technical specialty, on the contrary, had increased 
in motivation and interest in distance classes of English and translation, in homework preparation, Skype 
classes attendance and, as a result, improved their academic performance. Many students talked 
positive about the distance format for this particular subject. In this case, distance learning format of 
English and translation seemed to be more effective for technical students, compared to linguists. 

3.3 Hypothesis 3 
Besides their specialty, there are certain gender that contribute to differentiate motivation, attendance, 
and negative vs positive students’ attitude to face-to-face vs distance learning. What determines them 
and to what extent? 

This issue requires additional research. In our case the fact is that 99% of the humanitarian group of 
linguists are girls, while in the groups of technical students 96-99% are boys. So, the gender factor 
played a role, as well as, in our opinion, some other factors such as : socio-cultural, psychological, 
behavioral (during strict quarantine), technological (own devices and internet connection, habit to virtual 
environment and communication), social, cultural and domestic surrounding. It is interesting to note that 
now, when there is no strict quarantine and all universities are officially back to face-to-face classes, 
and where students have the opportunity to independently choose the format of education, those who 
had previous experience of distance learning in 2020, selected the same format for 2021, even by whole 
groups. We are talking about linguists, in particular. So the picture is changing again. 

So, it is not obvious or proved that distance learning is allegedly unpopular and of low-quality compared 
to face-to-face learning as it is criticized in the media and professional educators’ ’ circles. It is necessary 
to conduct additional scientific research both among students and their teachers, conducting the same 
classes in two or all three formats; establish what factors influenced this; study and analyze all possible 
causes and conditions of this phenomenon in order to optimize existing pedagogical practices, 
productivity and efficiency of higher education. 
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3.4 Hypothesis 4. Universal Pedagogical Model: collaborative wiki didactics 
Now, a BIG question about relevant and appropriate qualifications: can a teacher with higher 
humanitarian or linguistic education only effectively teach English and translation to students of technical 
specialties without studying their subject? 

The fact is that it is considered practically impossible without many years of teaching English experience 
in a technical university, or special extra study of the relevant technical disciplines, or of a "tandem" 
cooperation with other technical subjects teachers (which, apparently, does not work in practice). It is 
no secret that in technical universities a foreign language and translation are traditionally taught by 
specialists with a higher technical education with knowledge of a foreign language, and not by linguists 
and translators. What methods can help solve the problem of a newbie teacher – linguist in such a 
situation? Some of the author's conclusions and recommendations are briefly listed below, based on the 
above and observations and personal experience 

We believe that today there is a fairly effective and, as it turned out, universal method: close collaboration 
between a language teacher and a subject student in the educational process. This is a new educational 
model, which is being actively developed abroad, in particular, in the USA, on the basis of the philosophy 
and psychology of digital education and connectivism of the new era by G. Siemens [4],[5], as well as 
the strategies and skills proclaimed after 2000 as knowledge of the digital 21st century, generally 
accepted in the Western pedagogy [6]. 

The collaborative model assumes more partnership interaction of all communication participants: 
teacher, student and group, in the educational process, focuses on students’ activity, autonomy and 
creativity. At the same time, the role of the teacher approaches the role of a creative partner and advisor, 
a course designer (pedagogical design) and students’ instructor collaborative course implementation in 
any format: face-to-face, blended, or distant. It starts with the function of defining the topic of the course 
or project, setting goals and objectives, step-by-step brief instructions and showing an example, 
consistent external monitoring of students' actions and a final assessment of the results in terms of 
quality, quantity and completion degree of the assigned tasks. This model is not a classical 
communicative and interactive teaching method that is widely used in the West for foreign language 
teaching (for example, TESOL), but includes it as one of its constituent parts. 

Based on our over 10 years experience in creating and implementing of more than 10 wiki -based 
collaborative projects with students, both linguists and non-linguists; on the special ESP/ESL/ 
Translation Studies designed courses and wiki LMS, in blended and distance environments, we can 
draw some useful conclusions.  

Usage of different types of freely available online applications, e.g. by Google and other techno giants, 
cloud storage and smart mobile digital devices are integrated with wiki technologies, which main 
technical feature, functionality and purpose is to provide remote, synchronous and simultaneous access 
of many users to one site, document, table, presentation, video, etc. from any place at any time for a 
joint aka collaborative creation of a project, training, work, etc. This recent merge represents a 
breakthrough in the field of hybrid and distance education: the trend, significantly accelerated by a global 
quarantine and transition to remote work and learning. 

Moreover, the technology has obviously become much simpler or user-friendly: separate wiki websites, 
applications and even LMS platforms are no longer needed to create and deliver the above courses. On 
the other hand, the advantages of a teacher's online collaboration with students as partners in the 
educational process based on wiki technologies has became obvious. 

Additional application of wiki functions and features such as, for example, simultaneous group 
connection to a webinar, with ability to talk, share screens, e.g. with the text of an article or a presentation 
during a webinar, or filling out together or co-editing one web document at the same time, real time 
online chatting etc. - have demonstrated many benefits and growing potential of the collaborative 
educational approach. It seems to become a universal teaching model that can be applied in any 
educational environment, at least in language learning. 

Global quarantine has accelerated another trend and put all teachers before the fact to use new 
educational skills and methods of teaching, which are not a bare copy of classical face-to-face 
education. From the standpoint of the level of modern technologies development and taking into 
consideration known digital educational models, we could offer, in our opinion, a more accurate term for 
the above described: collaborative wiki of didactics.  
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strength and flexibility: from the minimum in face-to face classroom, to intermediate (Blended or hybrid) 
that is a combination of in class and online studies in different proportions, to the maximum, a completely 
distance or a hybrid distance one with personal ‘live’ synchronous audio-visual connection and text-
based remote group ‘real’ interaction via the Internet.  

We have been living in a hybrid society for a long time, we speak a hybrid language, native and foreign, 
and this is becoming the new norm. Education should take into account this reality and not reject, but 
study and actively integrate it into new or hybrid pedagogical models that have become available and 
widespread. 

3.5 Hypothesis 6 Universal Pedagogical Model: new teacher - students 
functions and roles  

So, the proposed universal method of collaboration in language learning and translation studies 
assumes establishment of efficient co-partnership between a student, group of students and a teacher. 
It also supposes particular roles and functions distribution between the three equally important sides of 
the educational process: 

1 Functions and role of the teacher: linguist teacher - translator, editor (instructor, moderator, 
facilitator, consultant; source of knowledge in foreign and native languages, expert in translation 
strategies, techniques and methods) 

2 Functions and role of the student: specialist student - translator, editor (co-instructor, specialist of 
knowledge on the subject, on technical terminology both in foreign and native languages, 
facilitator of context - driven translation) 

3 Students’ group function and role: implementing general and universal didactic principle: 
collaboration of a teacher in a group of students of the same specialty and learning the same 
subject ( (guided individual – group principle) to realize necessary functions and roles delegation, 
principles of autonomy, creativity, dynamic interaction, interactive communication and mutual 
teaching-learning. 

All three components are necessary in the universal collaborative wiki didactical model. 

Distribution of activity and responsibility areas of 3 main participants of the educational process: 

1 Teacher’s: text linguistics, non-specialist vocabulary and semantics, grammar, syntax, text style 
(functional style).  
Translation instruction: pre-translation text analysis, technique of sight translation as basic 
(written - oral translation), methods of text complex syntactic structures recognition and decoding, 
stylistically adequate translation, methods of text analyzing for abstract writing. 

2 Student’s: search in online professional textual database to select authentic texts on the subject 
(e.g. in Science Direct, Scopus); working with quality electronic dictionaries to create a detailed 
and accurate terminological vocabulary for the text, advising the teacher on the subject, 
terminology and context of the article, performing text translation and commenting in the group 
under the supervision of the teacher. This also allows you to increase the volume of translation 
practice, since each student chooses his article and acts as an expert in the topic of the article, 
composes his own vocabulary and shares it with the rest 

3 Students Group’s: the group takes active part in individual presentations of a translated text, it 
corrects errors and inaccuracies if any, offers edits, advises on the subject, discusses the quality 
of translation, evaluates, make notes learn from the presenter and the teacher.  

Complementary and follow up activities: during the lesson, the group translates different parts of the 
article by turn using the prepared vocabulary under the supervision and work quality evaluation by the 
teacher. Other assignments for the same text are recommended. For example, abstract writing on the 
translated parts of the article and further discussion and edits offers by the rest of the group. a, It can 
be subsequent oral presentation in English based on the original of the translated article by the same 
student in the same group with Q&A session. Such complexes have shown good teaching results, 
aroused students attendance and interest to the subject. 

Universality and flexibility - are the benefits of the above methodology: it can be applied in all forms of 
education (face-to-face, blended, distance) and, as we suppose, to practically any ESL/ESP/TS subjects 
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in Linguistics, and proportions of online(digital) components can vary in a large scale from 0 to 100% 
according to the education aims and surroundings.  

4 CONCLUSIONS 
Synchronized prepared at sight text translation by a student - a specialist- in collaboration and under 
the supervision of a teacher, linguist – translator, and with active group of students – the same subject 
specialists - participation, is the example of collaborative wiki didactics in the field of language teaching 
and translation studies. In our experience, it leads to fast overall synergistic educational effect. It also 
motivates all three parties (teacher-student-group) to take part in such a class and to study. Though we 
still consider the hybrid (blended) learning strategy to be the best and the most efficient nowadays.  

The model is quite simple to apply, it can be handled by any teacher with higher humanity or linguistic 
education without extra special training or another, technical subject learning, and can be applied in any 
learning surrounding. 

The article may be useful to any ESP/ESL/TESOL/TS teachers interested in considering and discussing 
the above ideas, and possibly cooperating with the author in further research. 
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Abstract 
This paper presents the project Observatory for Creative and Digital Learning in Families, which was 
submitted by a group of researchers and partner institutions (Polytechnic Institute of Viseu, University 
of Lisbon, University of Minho and Polytechnic Institute of Setúbal) to the evaluation for funding by the 
Science and Technology Foundation in Portugal (PTDC/CED-EDG/0301/2021). This project answers a 
current intrinsic need for research. It is important to notice that “COVID19 Pandemic has increased 
children's time at home and influenced children’s wellbeing [1]. This project proposal follows up the 
ongoing research, the KML2 project [2]. This is being developed with children and technologies in 
schools, and due to the pandemic, we had to adapt and rethink the research by moving it to family 
contexts. This new project proposal arises to respond to this new reality, for which families were not 
prepared, in which learning scenarios, play, creativity, playfulness and interactions between adults and 
children have been reinvented, aiming to contribute to the development of significant learning [3]. The 
main research question is to understand how families engage in play that integrates creative and digital 
learning with children? We hope that this project will make a positive contribution to creative and digital 
learning in families. 

Keywords: Creative Learning; Digital Learning; Learning through play; Family Learning. 

1 INTRODUCTION 
Creative and Digital Learning in Families may contribute to an effective integration of this relationship of 
children and families, in an environment favorable to creativity technologically measured, either by the 
current conditions that we find ourselves in worldwide, either by agreeing with research that tells us that: 
"Today, young people are connecting, playing, and growing up with technology. They can easily to talk 
to friends and family from anywhere around the world. (…). They can play with toys that have small 
computers embedded in them, which can interact with their movements and voices. (…). However, 
unlike the activity of sewing, kids and their families are still developing their histories, practices, and 
identities with computing." Roque, R. (2007), p 19. We plan to provide children with diversified learning 
opportunities and thus consolidate the school-family relationship, as evidenced by research already 
conducted at the international level [4]; [5]. Thus, we seek to contribute to the development of the 
"Connected Family" recommended by Papert [6]. 

This project will contribute with a coordinated research strategy, to accompany families and children, 
through activities that emerge in family contexts. This will enable researchers to obtain, through various 
instruments of data collection duly validated, results that allow structuring activities in creative and digital 
laboratories. Guided by a methodological approach of action research [7], in the perspective of social 
analysis of a real problem of family contexts, we will study the needs that families feel in the effective 
engagement of play integrating creative and digital learning with children [8]; [9]; [10]. The Observatory 
will also integrate two laboratories, one for families with children between 3 and 6 years old and another 
for families with children between 7 and 10 years old, where workshops and creative and digital activities 
for parents and children will take place. The digital aspect of the laboratories allows their implementation 
at a national level in Portugal. 

2 METHODOLOGY 
In a qualitative research approach, action research [7]; [11]; [12], in the search for a process that we will 
build as the research is being developed, we will, therefore, build "a collaborative process of articulation 
between researchers and their expert knowledge, on the one hand, and the researched with their local 
knowledge and practice, on the other" [12], p. 191. The creation of the Observatory as a major entity, 
which brings together in itself two creative and digital laboratories, one for children and families from 3 
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to 6 years and another for children and families from 7 to 10 years, we intend to study how do families 
engage in play and participate creative and digital learning with children?  

The project begins with the construction and/or validation of observation instruments for data collection. 
However, we currently have some very relevant references in the scientific community, which may give 
us interesting indicators for the construction of these instruments, "A Framework for Designing Digital 
Landscapes for Personal Development" [13]; [8], which has already been translated into Portuguese, 
authorized and validated by Professor Marina Bers, which we recently published [14], but which is also 
being prepared for publication in a Portuguese indexed journal. Furthermore, we rely on the inspiration 
of methodologies already developed in studies with parents and children, involving creativity and 
technology, which despite having been carried out in in-person contexts, we hope can serve as a 
reference in the construction of our own observation benchmarks in this research. 

Moreover, a study of great reference for our project is the research conducted by [5], which proposes a 
"Designing Structures to Engage Kids and Parents as Computational Creators", based on action 
research similar to the proposal of this project and that brings together approaches with different 
sensitivities capable of reaching different families, using data collection techniques that allow us to enjoy 
the environment of creativity between parents and children and among the families themselves [4]. In a 
perspective that is expected to be collaborative, the researchers initially assume the role of observers 
and facilitators of ideas and experiences that are assumed as the beginning of the development of the 
labs, where subsequently workshops will be organized with activities previously outlined by the doctoral 
researchers and other researchers hired by the project, with the supervision of the IR and co-IR, as 
described in the tasks. 

Data collection is expected to be organized with the scientific rigor that research should provide, with 
observation instruments that were developed, as well as focus groups and individual interviews with 
families, these being initial and final, in a semi-structured sense [15]; [16]. We propose multiple forms of 
data collection to triangulate our observations, which also include field notes and video recordings of 
the scheduled sessions of the activities, properly authorized by the families and complying with the 
General Regulation on Data Protection. To establish the labs, it will be important to identify families to 
participate in the research, on a voluntary basis and at a national level in Portugal, and we expect to 
have at least 40 families participating in the two labs. The partner institutions in the project, despite 
having a specific role in each task, can contribute and participate in the lab’s sessions with families with 
the focus on the final task, which is the responsibility of all researchers and that we expect as a final 
product, the construction of a guidebook on creative and digital learning in family. 

At the end of the project, besides the Guide to Creative and Digital Learning in the Family, we hope to 
leave open the Observatory (created web page) and the two digital laboratories, in order to continue to 
actively promote activities with families in Portugal, after the conclusion of the research. Through this 
project we will always be able to associate Master and PhD students and continue the research, in new 
research lines that may emerge, in the four partner institutions (Polytechnic Institute of Viseu-ESE; 
University of Lisbon, University of Minho and Polytechnic Institute of Setúbal-ESE). 

3 EXPECTED RESULTS 
The main goal of this project is to create an Observatory for Creative and Digital Learning in Families 
as a main entity. The creation of this observatory will allow the development of three sub objectives: 

a) Create a creative and digital lab for children and families, from 3 to 6 years old;  
b) Create a creative and digital lab for children and families, from 7 to 10 years old; 
c) To build a creative and digital learning guidebook for children and families, based on the research 

sessions carried out during the project. 

Associated with the project's main objective and secondary objectives, we defined as research 
objectives: 

• Identify families with children from 3 to 10 years old 

• characterize how families engage in play with children  
• recognize creative forms of play, with toys and materials belonging to the family contexts  

• understand ways of playing with technologies in the family  

• develop or use instruments to observe creative and digital activities in the family  
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• design activities for clubs that are appropriate to the age of the children and involve families  

• develop creative and digital family learning workshops through play and playfulness  
• promote the engagement and creativity of children and their families in the activities  

• identify the levels of engagement and learning that children develop in these sessions 
• make the contents developed in the project available to families in Portugal and Portuguese-

speaking communities around the world. 

For the development of the project and the achievement of these aims we outlined the following tasks 
that we describe in the sub-points, of the expected outcomes of the project. 

3.1 Observatory for Creative and Digital Learning in Families 
To accomplish this task, we intend to create an Observatory based at the School of Education, of the 
Polytechnic Institute of Viseu, which will be an entity represented on the Internet through its website, 
which will allow the project management and the implementation of subsequent tasks, so that the 
deadline of this task is extended during the execution of the project. Its identity, represented through the 
various research moments that will be carried out, form the Observatory for Creative and Digital Learning 
in Families. The main activities will be the accomplished by the project management, as well as the 
fulfilment of research activities. To implement the observatory, we will acquire some technological 
equipment and resources necessary for the development of the project and the work of the research 
fellows, as well as establish some partnerships for the acquisition of pedagogical resources for the 
families with whom we will develop the project. It should be emphasized that we already have a 
partnership with the CLEMENTONI company for educational resources, but in terms of technological 
resources we hope to find new partnerships.  

We hope to count on existing workspace in the School of Education of Viseu, for example, with furniture. 
It is important to organize the Observatory in a physical space, for the management of the project and 
use by the contracted researchers, as well as the IR and project coordinating group. The project 
management activities with the remaining partners are the responsibility of this group of researchers. 
The contracted researcher, with the guidance of the IR, will conduct a survey of families with children of 
various ages, between 3 and 10 years old, who are interested in participating in the project activities. 
Families that have demonstrated an interest in participating may come to participate in a session of the 
project presentation. It should be noted that the first interview with families happens in this task, to meet 
three of the research objectives of this project, namely: to know how families get involved in playing with 
children; to recognize creative ways of playing, with toys and materials belonging to family contexts; to 
understand ways of playing with technologies in the family. This task also includes the Website 
development of the Observatory for Creative and Digital Learning in Families webpage and the design 
of the prototype of two creative and digital labs for children and families, which will be developed later. 

Expected results within this task are: 

• Creation of an Observatory at the Polytechnic Institute of Viseu - ESE 

• Website of the Observatory for Creative and Digital Learning in Families 
• Identification of families with children between 3 and 10 years of age who are interested in 

participating in the project activities and who reside in Portugal 

• Conducting initial interviews with the selected families 
• Design of the prototype of the two creative and digital laboratories for children and families 

• Establishment of partnerships for the acquisition of resources for the families 

3.2 Construction and Validation of Data Collection Instruments 
To accomplish this task, we will develop or use already validated observation instruments, as described 
in the methodological plan of this research project. For this task we count on the specific collaboration 
of a PhD grant holder from the University of Lisbon, with the supervision of his research group, mainly 
the Co-IR of this project. The construction of these observation instruments will be supported, also by 
some researchers from the University of Minho and IPV-ESE, using validation by national and 
international experts. This task is very relevant and necessary to accomplish before May 2023, when 
data collection from the laboratories' activities with children and families will begin. 
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During this task we will have the contribution of the international consultant, from the University of 
Extremadura (Spain), for a seminar on methodologies and tools for data collection in online learning 
environments. In this task we will prepare a plan to outline the various moments of data collection during 
the activities to be carried out with families, preparing all the research authorization documents with the 
entities that regulate data protection. 

Expected results within this task are: 

• Construction and/or validation of observation instruments for data collection; 
• Translation of already validated data collection instruments that are appropriate for this research 

project (if this is one of the research options); 

• Holding a seminar with the international consultant from the University of Extremadura; 
• Data Collection Plan; 

• Participation in scientific events 
• Publication in scientific journals of the data collection instruments that have been developed. 

3.3 Creative and Digital Lab for Children and Families from 3 to 6 years old 
To accomplish this task, we intend to create a Creative and Digital Lab for children and families from 3 
to 6 years old. All the activities developed among children and families will be developed in this space 
and their results will be shared among the families participating in the research project. The activities 
that will be designed for this lab will meet the needs of the families that were selected for the research, 
through the results of the first interviews conducted in Task 1 of this project. The project will run at least 
6 online workshops to be done by families and their children in a totally online format. All activities will 
be designed by the researchers and can range from construction using resources existing in the family 
contexts themselves, to learning programming, robotics, science, with kits provided by the partnerships 
established with the companies we have in the project, among many others. On the other hand, we also 
intend to encourage families to propose activities to be developed by themselves in other sessions that 
are not organized by the researchers and that also try to involve all the families that are part of the 
research. At the end of the data collection year, we intend to hold a face-to-face meeting in each of the 
partner institutions (IPV-ESE, ULisboa, UMinho, IPS-ESE) to carry out face-to-face activities and close 
the project (data collection).  

It is important that the motivation and involvement of families is a constant, in order to achieve an 
effective participation in the activities we intend to carry out. If, during the course of the research, we 
feel the need for an intermediate in-person moment, we may consider a workshop, for example, the one 
on educational robotics. It is in our interest to realize the objectives set for this task: design activities for 
the labs that are appropriate for the children's ages and that involve the families; organize creative and 
digital learning sessions in families, through play and games; promote the engagement and creativity of 
children and their families in the activities; identify the levels of engagement and learning that children 
develop in these sessions, with the participation of their families. We emphasize that the activities 
undertaken always have an associated pedagogical and curricular character, and that families will be 
aware of the skills we are developing in children, in an environment that is expected to be collaborative, 
creative, playful, informal, family and digital. During these sessions the Doctoral Researchers from 
UMinho and ULisboa will collect data for the study, using the various instruments that were established 
in the methodological plan and in task 2. The IPV PhD researcher will accompany the data collection 
sessions to collaborate with the Doctoral Researchers. 

Expected results within this task are: 

• Creation of a Digital Lab Children and Families from 3 to 6 years old (Web page integrated in the 
Observatory web page); 

• Organization of 6 Workshops for Children and Families; 
• Accomplishment of activities by Families; 

• Data Collection; 
• Participation in scientific events 

• Publication in scientific journals of the data collected. 
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3.4 Creative and Digital Lab for Children and Families from 7 to 10 years old 
To accomplish this task, which is also similar to task 3, we intend to create a Creative and Digital Lab 
for children and families, in this case from 7 to 10 years old. All the activities developed among children 
and families will be developed in this space and their results will be shared among the families that 
participate in the research project. The activities in this lab will be different from task 3, since the families 
participating in this laboratory have children in a different age group and the whole structure of the 
activities should correspond to their age. 

The activities will meet the needs of the families that were selected for the research, through the results 
of the first interviews conducted in Task 1 of this project. The project will run at least 6 online workshops 
to be done by families together with their children, in a totally online format. All activities will be designed 
by the researchers and can range from construction, through resources existing in the family contexts 
themselves, to learning programming, robotics, science, with kits provided by the partnerships 
established with the companies we have in the project, among many others. We also intend to 
encourage families to propose activities to be developed by themselves in other sessions that are not 
organized by the researchers and that also try to involve all the families that are part of the research. At 
the end of the data collection year, we intend to hold a face-to-face meeting in each of the partner 
institutions (IPV-ESE, ULisboa, UMinho, IPS-ESE) to carry out face-to-face activities and close the 
project (data collection).  

It is important that the motivation and involvement of families is a constant, to achieve an effective 
participation in the activities we intend to carry out. If, during the research, we feel the need for an 
intermediate in-person moment, we may consider a workshop, for example, the one on educational 
robotics. It is in our interest to realize the objectives set for this task: design activities for the labs that 
are appropriate for the children's ages and that involve the families; organize creative and digital learning 
sessions in families, through play and games; promote the engagement and creativity of children and 
their families in the activities; identify the levels of engagement and learning that children develop in 
these sessions, with the participation of their families. We emphasize that the activities undertaken 
always have an associated pedagogical and curricular character, and that families will be aware of the 
skills we are developing in children, in an environment that is expected to be collaborative, creative, 
playful, informal, family, and digital. 

During these sessions the researchers and PhD Scholars from UMinho and ULisboa will collect data for 
the research, using the various instruments that were established in the methodological plan and in task 
2. We emphasize that for the dynamization of the activities of this laboratory we rely on the most 
committed collaboration of the group of researchers from IPS-ESE, which also has the support of a BI, 
being this research group experts in the area of programming with children between 7 and 10 years old. 
The IPV PhD researcher will accompany the data collection sessions to collaborate with the Doctoral 
researchers. Expected results within this task are: 

• Creation of a Digital Lab of Children and Families from 7 to 10 years old (Webpage integrated in 
the Observatory webpage); 

• Organization of 6 Workshops for Children and Families; 

• Accomplishment of activities by Families; 
• Data Collection; 

• Participation in scientific events; 
• Publication in scientific journals of the data collected 

3.5 Guidebook Construction “Creative and Digital Learning in Families” 
This task includes the construction of the Creative and Digital Learning in Families Guide, which is the 
result of the research carried out throughout the project and culminates with the compilation of a set of 
guidelines, which can support families in playful and creative moments in family, published in open 
access.  It is worth mentioning that the webpage of the Observatory for Creative and Digital Learning in 
Families, which integrates the two Creative and Digital Labs for Children and Families, will also be 
available on the Internet, at the end of the project, for all families in Portugal and Portuguese-speaking 
communities around the world. 

We hope that this project can continue to be developed in the future, through other lines of research, 
including at the international level with Portuguese-speaking communities, thus seeking continuity for 
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the entity we intend to create with this Observatory. For the official divulgation of the Creative and Digital 
Learning in Families Guidebook and the concluding of the project, we hope to organize an event of 
scientific nature, to disseminate the results in the scientific community of the results of the project, at the 
Polytechnic Institute of Viseu - ESE, on the theme of the research.  In this event, organized with all 
partners of the project (ULisboa, UMinho, IPS-ESE) and the international consultants, we intend that 
each partner presents the work developed in their institution during the research, but also to invite 
experts in this area, in an event aimed at education professionals and families. 

Expected results within this task are: 

- Construction of the Guide Creative and Digital Learning in Families 
- Publication in scientific journals 
- Participation in scientific events 
- Organization of scientific events on the project's theme. 

4 FINAL CONSIDERATIONS 
This project provides for the achievement of specific objectives and tasks that are fundamental to the 
development of research. If the project is approved, it will be developed over three years and we believe 
it is important to define a coordinated strategy between the coordinating institutions and the researchers. 
To this purpose this project will be developed over the three-year period in the following phases: 

4.1 Phase I (January to December 2022) 
• Specific literature collection and literature review; 
• Establishment of partnerships for the acquisition of resources for activities with families; 

• Acquisition of equipment and resources (to carry out the work by the researchers). Each partner 
institution is responsible for this task (IPV, ULisboa, UMinho, IPS); 

• Creation of the Observatory on the Internet (Webpage), coordinated by the Polytechnic Institute 
of Viseu, through the acquisition of services; 

• A Seminar was held with the International Consultant María del Pilar Ibañez-Cubillas for the 
construction of the data collection instruments; 

• After hiring the BPD from IPV and BD from ULisboa and UMinho, start the process of construction 
and/or validation of data collection instruments, in partnership and supervised by the researchers 
designated for this task; 

• Outline a proposal for a Digital Laboratory (Web Page Design) for children and families from 3 to 
6 years old by the IPV, to be validated by all partners (ULisboa, UMinho, IPS) and that will be 
embedded in the Observatory's Web Page; 

• Outline a proposal for a Digital Laboratory (Webpage Design) for Children and Families from 7 to 
10 years old by the IPV, to be validated by all partners (ULisboa, UMinho, IPS) and that will be 
embedded in the Observatory's Webpage; 

• Participation in scientific meetings at international or national level; 
• Preparation of the annual report of activities. 

4.2 Phase II (January to December 2023) 
• Specific literature collection and literature review; 
• Development of the Digital Lab (WebPage) for Children and Families from 3 to 6 years old, which 

will be embedded in the Observatory WebPage; 

• Development of the Digital Lab (Web Page) for Children and Families from 7 to 10 years old, 
which will be embedded in the Observatory WebPage; 

• Validation of the data collection instruments, in partnership with and supervised by the 
researchers assigned to this task; 
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• Holding a Workshop with International Consultant Marina Bers, on "Designing Digital Experiences 
for Positive Youth Development" & "Coding as Another Language"; 

• Development of activities for the 6 Workshops for Children and Families 3 to 6 years old; 
• Development of activities for the 6 Workshops for Children and Families 3 to 6 years old; 

• Accomplishment of the Workshops for Children and Families, starting in May 2023 and ending in 
May 2024; 

• Participation in scientific meetings at international or national level; 

• Preparation of the annual report of activities. 

4.3 Phase III (January to December 2024) 
• Continuation of the Children and Families Workshops until May 2024; 
• Holding a Seminar with International Consultant Leo Burd, about the Brazilian Creative Learning 

Network; 

• Development of a Guidebook for Creative and Digital Learning in the Family; 
• Organization of a National Meeting for Families with Creative and Digital activities, to be held in 

each of the partner Institutions (IPV, ULisboa, UMinho, IPS), an event held in-person, 
simultaneously, providing experiences to families, developed during the research; 

• Participation in scientific meetings at international or national level; 
• Preparation of the final report of activities. 
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COLLABORATIVE WIKI DIDACTICS FOR BLENDED (HYBRID) 
LEARNING: IN SEARCH OF UNIVERSAL LANGUAGE TEACHING 

METHODS 

I. Vasilyeva 
Peoples' Friendship University of Russia (RUDN University) (RUSSIAN FEDERATION) 

Abstract 
Global strategies and key multimodal technological tools for the 21st Century Digital Literacy are defined 
by The National Council of Teachers of English (NCTE), USA, 2021, published on its official website 
https://ncte.org/. According to the document, Wiki is proved to be one of the major social, pedagogical, 
and collaborative skills for language learning and acquisition within digital, blended (hybrid), and virtual 
learning environments. It says: “Wiki refers to software that fosters collaboration and communication 
online. Wikis enable students to create, comment upon, and revise collaborative projects. One of the most 
prominent is Wikipedia...which currently has 7.9 million articles in 253 languages". But still, in our opinion, 
wiki has not attracted much researchers’ attention and is not widely applied in pedagogical practice. 

So, the article introduces and compares different notions of the term "wiki” as “collaborative didactics", 
observes some recent literature on its applications. 

The author explains the purpose of the method and represents collaborative wiki didactics as one of the 
universal and efficient language learning models in the sphere of blended (or hybrid) learning, and not 
only. The article describes in general how to apply it for ESL, ESP, and TS teaching at a higher education 
level. The author considers and revises particular and universal sides of this method, relying on her over 
10 years' practical experience of wiki LMS-based projects and courses design, creation and 
implementation together with students in Linguistics, TS, and in non - linguistic specialties. 

In order to draw general conclusions about the appropriateness and usefulness of collaborative wiki 
didactics, it is also very important to briefly describe the main features of “wiki technology” as IT software. 
It exists in two options: as an integrated wiki platform (website or LMS) or as a modular construction: 
selection of apps and Cloud. All variants are reliable, versatile, and available for courses and project 
design in cooperation with students. 

In addition to the above, the article briefly reviews formation of main wiki didactical principles within some key 
pedagogical concepts and models. The most relevant, in our opinion, could be the works by M. Warshauer 
and R. Korn; M. Cubric; R. Mayer, R. Millwood, S. Burgstahler, G. Siemens, D. Gašević, S.Dawson. 

We are framed with the above researchers because, unfortunately, it is impossible to review all important 
western theories and practices that contributed to modern distance and hybrid learning. It has come a long 
way since learning styles by D.A. Kolb through universal design for learning by D.Rose and A. Meyer, and, 
lately, theory of Connectivism in digital age and MOOCs by G. Siemens and S. Dawns. There are many 
more scientists and brilliant teachers who are worth to be mentioned in connection to the topic. 

The article and the review can be recommended for the wide range of technology-savvy educators, 
especially ESP/ESL/TS teachers, searching for useful, universal, and collaborative teaching methods, 
and who are ready to apply efficient internet tools such as wiki, for blended(hybrid) and distance learning 
at the university level. 

Keywords: Wiki, didactics, language learning, e-learning, blended learning, Connectivism, digital 
literacies, collaborative learning. 

1 INTRODUCTION  
Global strategies and key multimodal technological tools for the 21st Century Digital Literacies are 
defined by The National Council of Teachers of English (NCTE), USA, 2021, published on its official 
website https://ncte.org/. According to the document, Wiki is proved to be one of the major social, 
pedagogical, and collaborative skills for language learning and acquisition within digital, blended 
(hybrid), and virtual learning environments. It says: “Wiki refers to software that fosters collaboration and 
communication online. Wikis enable students to create, comment upon, and revise collaborative 
projects. One of the most prominent is Wikipedia...which currently has 7.9 million articles in 253 
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languages"[1]. But still, in our opinion, wiki has not attracted much researchers’ attention and is not 
widely applied in pedagogical practice. 

2 WIKI TECHNOLOGY AND COLLABORATIVE TEACHING TOOL 

2.1 Origins and definitions 
There are different notions of the term "wiki” we can find in the dictionaries where main features of “wiki 
technology” as IT software and an online collaborative tool are described. Nowadays, wiki sites exist in 
two options: as an integrated wiki platform (special website or LMS) or as a modular construction that 
can be selected as application and embedded to another bigger cloud-based platform.  

But some general definitions of the word wiki can be found in the linguistic and technical dictionaries 
and will allow to disclose its origins, meaning transformation and application since its appearance in 
1995 up now. So, what did we find out?  

Merriam Webster dictionary defines it as “a website (n) that allows visitors to make changes, 
contributions, or corrections” [2]. Oxford Learner’s Dictionary added the word wiki in 2007 as derived 
from Hawaiian meaning “quickly-quickly”.  Now it presents it as a “a website (n) that allows any user to 
change or add to the information it contains “, but earlier, in 2017, it gave more technical definition as a 
website or database developed collaboratively by a community of users, allowing any user to add and 
edit content”’[3]. MacMillan Dictionary defines wiki as “a website (n) which allows its readers to freely 
add and edit content and to create links between different pieces of content” and adds some information 
on the origins of the word[4.] Longman Dictionary of Contemporary English offers the meaning of wiki ( 
as countable and uncountable noun) as a “website with information that users can change or add things 
to”[5], but Longman Business Dictionary gives a different definition “as a WEBPAGE, or series of 
webpages, which can be written or changed by the people who use it”[5] 

American Heritage Dictionary (and Yourdictionary.com) offers 5 definitions wiki as “a type of software 
that lets users easily create and edit website content, or means very fast in Hawaiian”, then “a collaborative 
website whose content can be edited by anyone who has access to it. Next definition says: “a Web 
application that allows any visitor to a website to edit that website's content.”, or “such an editable website”, 
and finally “a website that can be quickly edited by its visitors with simple formatting rules”. It gives a 
historical brief: “Developed by Ward G. Cunningham in the mid - 1990s to provide collaborative 
discussions, there are several "wiki" tools on the market for creating such sites, including 
www.editme.com, www.seedwiki.com, www.socialtext.com and www.eurekster.net. Cunningham's site 
is http://c2.com/cgi/wiki. "Wiki wiki" means "quick" in Hawaiian. See Web 2.0 and Wikipedia“[6]. In 2017 
the dictionary contained slightly different information: wiki term origins from ”Hawaiian wikiwiki, quick 
(akin to Tahitian viti, vitiviti, deft,from Proto-Eastern-Polynesian *witi). Originally an abbreviation, 
WikiWikiWeb was firstly denoted as technology, “the software developed by American computer 
programmer Howard (Ward) G. Cunningham (born 1949) [6].  
Collins English Dictionary (COBUILD) gives the definition of wiki (countable noun) as “a website ( a web 
application) that allows anyone visiting it to change or add to the material in it ( or edit a content).” 
Interestingly, that in 2017 it defined wiki as a special software and adds the collocation wiki technology 
as modifier: “a. a web application that allows anyone visiting a website to edit content on it b. (as 
modifier): wiki technology”now used as collocation. The chart of COBUILD Corpus of English also shows 
the trend of “wiki” word usage sharp increase since 2008. [7]  

Online Dictionary.com gives more detailed information on the origins of the word wiki (n) as “introduced 
by Howard (Ward) G. Cunningham in 1995 when he created collaborative software called WikiWikiWeb 
(meaning quickly).” It is also more specific for its linguistic applications: “as a noun wiki means a website 
which allows any user load, delete, and edit the content with a web browser”. The synonyms mentioned 
are “wiki engine” and “wiki application” as a “software used to create a wiki”. As a verb “wiki” means that 
“you research on the wiki topic or write about it”; as an adjective -“relating or being a wiki”, and even 
“Wikileaked” modifier appears. “Wiki” word is widely used as inflection or compound word in the names 
of different websites like Wikipedia, Wikimedia, WikiLeaks and other. There are some derivatives from 
the word l such as wikiholic, wikipedian, wikiality, wikitorial, wikiup, wiki weapon, wiki-style and other in 
the dictionary. The word “wiki” was transliterated into other languages, e.g. Estonian viki or Wales’ wici, 
Russian вики. The dictionary also refers to the origins of the word, stating that “Cunningham’s original 
idea was to make WikiWikiWeb’s pages readily editable by its users and initially thought about calling 
his program QuickWeb”. [8]  
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The Techterms.com computer dictionary denotes “wiki” as an internet term. It defines its meaning as “a 
website allowing users to add and update content on the site using their own Web browser”, due to 
the special wiki software running on the server. It introduces the term as “a special wiki site, result of 
the content created collaboratively by its users or site visitors, when everybody can co-create the context 
and co-edit it. So, the wiki content is created very quickly, or “super fast “, as thousands of users are 
adding their materials and edits on the website regularly and contribute it its fast grow”. [9] 

At last, Wikipedia.org definition of a wiki as a website and as technology which is very close to the 
above technical dictionary. It says: “A wiki (/ˈwɪki/ ( listen) WIK-ee) is a hypertext publication 
collaboratively edited and managed by its own audience directly using a web browser. A typical wiki 
contains multiple pages for the subjects or scope of the project and could be either open to the public 
or limited to use within an organization for maintaining its internal knowledge base. It means the site 
where users collaboratively add, change and structure of the site content directly from their browsers. 
The concept of the technology was first described in the book (2001) by B. Leuf and W.Cunnihgham 
“The Wiki Way: Quick Collaboration on the Web [10], who introduced the first WikiWikiWeb software in 
1994-1995, and the ides of collaborative approach in creating wiki pages and sites for education and 
work. Since 2007, Wikipedia is in top 20 most popular sites on the internet” [11]. 

2.2 Applications and trends with Google NGram and COCA 
As for different application of wiki sites from the beginning of 2000, they were widely used in large 
business corporations, publishing houses and mass media as collaborative web tools, as online 
collections aggregators for libraries, archives. Lots of educators, especially in informatics, math, natural 
sciences, linguistics, now design and practice online wiki sites at schools, colleges, and, not so often, at 
Universities. At present, many social networks use it as blogs, chats, for any private co-operation, 
especially in groups. It is notable that in 2014 W. Cunnungham suggested that “the term wiki (an instance 
of wiki) should no more be used only for a single alone standing website, but for a large number (sets) 
of sites and webpages collaboratively edited by many people”[11].  

As an indirect sign of wiki technology and wiki collaboration popularity trend, we can provide the results 
of the corpora-based study of “wiki” word and “collaborative wiki” collocation. Below are some 
screenshots of our quick-and-easy findings from Google Books NGram corpus and COCA.  

 
Picture 1. “wiki” word context search results in COCA, 2021. 
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As wesee, word “wiki” is frequent in American English Corpus (found over 1790 units), but it is proper 
mainly to Internet communication- IT- websites texts (Blogs, Wikis), and to Academic (i.e. educational 
and scientific) written discourse. Topics and Collocates show usage of “collaborative wiki” phrase.  

 
Picture 2. Trend of a “wiki” word usage in Google Books Corpus in English (1995-2019). 

As for the “wiki” word usage in English, Google Books NGram trend demonstrates sharp increase started 
after 2002-2003, reaching its peak in 2011 (2010-2013), then smoothly declining after 2014. It is also 
evident that the most popular spelling of “wiki” is a single word in low case. 

 
Picture 3. Trend of “collaborative wiki” phrase, Google NGram. in English (1995- 2019). 
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As for “collaborative wiki” collocation, its growing trend coincides with the “wiki” term usage rise: it jumps 
from 2004, peaks between 2010 and 2013, then merely drops to 2019. 

Corpora-based analysis, as the above, can be reliable and objective enough to draw conclusions. It 
implicates and reflects trend of online wiki sites and collaboration trends in the West. “Wiki” term and 
“wiki collaboration” phrase are becoming widely spread, signifying growing usage of the technology as 
online or blended collaborative tool, on the Internet, at work and in education.  

Wiki technology is developing fast, and its applications are proved to be reliable and versatile, and 
available (as paid and free) for educators who design and implement different courses and projects in 
cooperation with students. 

The main trend is that number of wiki sites and its users are growing sharply to 2014. But in our opinion, 
the real breakthrough happened after 2014. Google Corp. introduced, integrated and made available to 
everybody access to synchronous remote collaborative editing, i.e. wiki technology, in all their 
applications: Docs, Sheets, Forms, Presentation, Sites, Maps and so on. So, wiki technology is now 
incorporated in mobile applications and is easily accessible for internet users on any smart devices, in 
combination with free online Cloud hosting. Besides, it seems that all other powerful techno giants 
followed the example. Wiki technologies are now integrated into the main platforms by major global 
hosting provides as Microsoft, and universal collaborative platforms for education such as MOOCs –
based on Canvas, EDEx, Coursera and other. Though nobody mentions its functions as “wiki” anymore. 
In fact, it is. Another side of the trend shows comparative decline of ”wiki” word usage compared to 
before 2014 period, but, in our opinion, not for the technology and collaborative teaching itself. It can 
lead to some negative consequences for specialized providers of wiki technology - driven websites, and 
even LMS, having separate” wiki modules” like Moodle, PbWorks, and other if they do not adapt quickly 
to the new digital reality. 

Anyway, we consider that it could be fair to introduce the “wiki” name for the wiki technology-based 
didactics as “collaborative wiki” educational model that looks really easy, fast and efficient.  

To sum up, the main stream is wiki technology further steady incorporation in major and popular online 
software in the nearest future. So, it is predictable to become global and universal in usage. The Big 
Question is: if the core wiki collaborative didactic principle follows the same path as technology and 
develops its features as universal educational tool in the Blended or Distance learning environments. 

3 LITERATURE OVERVIEW  
In this section we briefly mention some modern concepts and literature that we consider relevant and 
important to the wiki didactics studies in general and in language teaching in particular. Especially when 
we are going to identify its universal features. 

There are some pedagogical approaches proclaimed as universal in the western literature. We can 
remember the well-known concept of Experiential Learning (1984) and different learning style models 
by D.A. Kolb[12,38] defining Learning as the process whereby knowledge is created through the 
transformation of experience”[13] and principles of universal design of learning (UDL) by D. Rose and 
A. Meyer state that “Universal Design for Learning (UDL) is an educational framework based on 
research in the learning sciences, including cognitive neuroscience, that guides the development of 
flexible learning environments that can accommodate individual learning differences.[14] and Cognitive 
theory of Multimedia Learning (2005-2009) developed by R. Mayer [15]. 

It is important to mentions the theory of Connectivism as the basic philosophy of education in the digital 
age, MOOCs and Blended Learning exposed by G. Siemens, D. Gašević, S.Dawson. In 2015 they wrote 
that Blended learning was "considered a combination of traditional f2f [face to face] modes of instruction 
with online modes of learning, drawing on technology-mediated instruction, where all participants in the 
learning process are separated by distance some of the time” [16]. The theory application with wiki 
collaboration deserves a separate article. 

Between those who contributed to our research on universal didactics in Language teaching are the 
work on theory and practice of computer mediated and network-based language learning by 
M.Warshauer and R.Korn [17], M.Cubric’s articles on wiki-based process in Blended 
Learning[18],famous 2013 concept and map of learning technology by R. Millwood [19],S. Burgstahlerm, 
the author of Universal design in higher education and instructional design ideas [20]. 
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4 CONCLUSION 
The article and the review can be recommended for the wide range of technology-savvy educators, 
especially ESP/ESL/TS teachers, searching for useful, universal, and collaborative teaching methods, 
and who are ready to apply efficient internet tools such as wiki, research on collaborative wiki didactics 
for blended(hybrid) and distance learning at the university level. 
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PHILOSOPHICAL AND PSYCHOLOGICAL BASES OF THE MODEL 
OF INTEGRATIVE MUSIC LEARNING IN PRESCHOOL 

Jelena Davidova 
Daugavpils University (LATVIA) 

Abstract 
A result-based education model, which focused on the content of specific educational subjects, is the 
past of the education system. With the transition of modern education to a platform of competence-
based approach, it is necessary to consider the process of developing competence through a complex 
educational situation leading to the development of integrative learning in preschool. The highly 
structured content of the items has been replaced by a broad integration, the importance of which has 
increased nowadays.   

The developed Model of Integrative Music Learning, based on a thematic approach, takes into account 
the life experience of preschool children, which requires an interdisciplinary approach. 

The present study aims to analyse philosophical and psychological aspects of the Model of Integrative 
Music Learning by identifying and gaining a deeper understanding of the main aspects in the process of 
children’s musical activity in preschool. 

Using the systematic literature review method the author identified and gained a deeper understanding 
of philosophical and psychological aspects for the elaboration of the Model of Preschool Integrative 
Music Learning, which contributes to the development of not only the cognitive sphere of the child, but 
greatly enriches his/her emotional world and helps to enrich social experience in joint musical activities. 
According to integrative music learning and thematic approach, the preschool music teacher’s mission 
is to live with the children and show them the beauty and uniqueness of the world through such main 
values as nature, human, motherland, work, and love. 

Keywords: Integrative music learning, preschool, children’s musical activity. 

1 INTRODUCTION 
Today, changes are needed in the content of preschool education, because the fragmentation of 
children’s experience and the set of methodological templates do not provide the development of a 
creative and active person. Music as part of a child’s life is a tool for expression of his/her thoughts and 
emotions, verbal and non-verbal communication with adults and peers, as well as a way of acquainting 
themselves with the world around them and their own self in this multifaceted world.  

Research studies within the cognitive domain show that musical experiences positively affect cognitive 
development and higher intelligence quotients (e.g. [1], [2]) as well as creativity [3]. Recent studies also 
suggest that the brains of people who have engaged in music activities are significantly different from 
those of people who are not involved in musical activity (e.g. [4], [5]). 

The Model of Integrative Music Learning based on the thematic approach was elaborated with the aim 
to develop child’s personality by using listening, speaking, literature, drama, social studies, math, 
science, health, physical education, music, and visual arts in a preschool music learning process (details 
about the model see [6], [7]). An integrated approach to music teaching/learning promotes holistic 
education, with equal importance of intellectual, communicative, emotional and social knowledge and 
skills as educational goals. A thematic approach to teaching/learning is presented as a way to replace 
fragmented music acquisition with an integrated context.  

The importance of philosophical and psychological context is necessary, because the focus of this model 
is not only on children’s physical and aesthetical, but also social, emotional and cognitive development 
in an integrative music learning process. Modern music psychologists and educators (e.g. [8], [9], [10], 
[11], [12], [13]) have discussed the aspects mentioned above.  

The aim of the article: to analyse philosophical and psychological aspects of preschool integrative 
music learning by identifying and gaining a deeper understanding of the main aspects of the Model of 
Integrative Music Learning in Preschool. 
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2 METHODOLOGY 
The author used the systematic literature review method to explore philosophical and psychological 
aspects of preschool integrative music learning. Through systematic analysis [14] author tries to see the 
larger picture of reality, ‘the forest, not only the trees’ [15].  

The search for sources, which includes monographs, book chapters and scientific articles, was quite 
wide: some critical studies were found in the field of philosophy, neurophysiology and psychology of 
music education, as well as different publications in the field of an integrated approach to 
teaching/learning. However, the issues of philosophy and psychology of preschool music education 
have been studied to a lesser extent, which indicates the relevance of this research.  

In the qualitative analysis, not only the content of the source was considered important, but also the 
methodological quality of the study and its impact on the research results. The results include a lot of 
information, but only a small part of it can be presented in the article. 

A systematic way of working with sources allows identifying and gaining a deeper understanding of 
philosophical and psychological aspects for the elaboration of the Model of Preschool Integrative Music 
Learning. 

3 RESULTS 

3.1 Main Characteristics of the Model of Preschool Integrative Music Learning 
Integration as the ability to make connections is a longstanding goal of arts education, the importance 
of which has increased nowadays (Huber & Hutchings, 2004). According to Dressel [16], it is important 
to distinguish between the concept of ‘integrative/integrating’, which are active student-centered 
processes, and ‘integrated’, which is used to describe an educational context and emphasizes 
coherence and complementarity of functions. In integrative process learners combine and synthesize 
different points of view [17]. 

According to Gruhn [18], it is not the content, but the context, i.e. the relations between the content 
elements, that create meaning. The capacity to connect is central to education broadly conceived - whether 
focused on discovery and creativity, integrating and interpreting knowledge from different disciplines, 
applying knowledge through real-world engagements, or learning across communicating [19].  

In order to be integrative, according to Haynes [17], students have to connect and synthesize various 
perspectives. The learning must come from multiple perspectives, which can be from academic 
disciplines, cultures, subcultures, or individual life experiences [20]. Integrative learning also has 
emotional appeal: in this context emotion can be a catalyst for integrative learning. When students are 
engaged in their learning and a topic ignites their enthusiasm, the likelihood of integration increases.  

The Model of Integrative Music Learning favours a thematic and integrative approach, broadly viewing 
the curriculum as every aspect of the teaching-learning experience, encompassing the learning 
environment in preschool. It focuses on equity, access, and redress and quality assurance for all 
learners (see [6], [7]).  

The main ideas of the Model of Integrative Music Learning are: 

• Music as a multidimensional and multicultural discipline is a tool that contributes to the holistic 
(physical, mental, emotional, spiritual, moral and social) development of the pre-schooler; 

• The main directions of integrated music learning in preschool are Human, Health Safety, 
Environment, Time and Seasons, Society, Entrepreneurship and Communication; 

• The enrichment of children’s social and emotional experiences; 
• Individualized and flexible teaching/learning based on recognition of different intelligence and 

learning styles, meeting learner’s needs through empowerment and different teaching/learning 
strategies; 

• Group work and assessment (continuous and contextual): the children’s team is regarded as a 
musical community of music creators who learn to work together. Joint musical activity can help 
the group discover a sense of belonging to each other; children learn increasingly how to take 
responsibility for their own music making activities. 
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In the elaborated Model of Integrative Music Learning in Preschool there are broad, generic cross-
curricular outcomes of preschool children. They 

• Master various types of musical activity, developing visual, spatial, kinaesthetic, aural and oral 
literacy; 

• Collect, analyse, organize and critically evaluate information using critical and creative thinking in 
different kinds of musical activities; 

• Work effectively with other members of a group; 
• Communicate effectively using visual, symbolic and/or language skills, developing the necessary 

skills of verbal and non-verbal self-expressions in the process of musical activities; 

• Use science and technology and are responsible for the environment and the health of others; 
• Master and use environmentally friendly methods of making musical instruments, taking into 

account Latvian cultural traditions; 

• Demonstrate an understanding of the world as a whole system, as well as recognize that problem-
solving contexts do not exist in isolation; 

• Learn music in the context of multicultural practice: on the one hand, taking into account the 
uniqueness of each musical culture, and, on the other hand, their relationship and mutual 
influence, as well as the individual character of self-expression. 

To achieve the above learning outcomes, it is necessary to describe the philosophical and psychological 
aspects of the implementation of the elaborated Model. 

3.2 The Philosophical Basis of the Model  
The philosophical component is based on the assumption that all children are capable of learning the 
inherent knowledge, skills and attitudes necessary for successful living and to be a competent and 
fulfilled citizen.  

Huber & Hutchings [21] stress that integration is closely related to issues of culture and values; therefore, 
integrative thinking develops through a lively exchange of ideas and perspectives about big ideas and 
issues that people care about. Latvian philosopher Jurevičs [22] wrote: “Culture cannot be learnt; one 
should grow in it. Culture already exists in the consciousness of value, but values cannot be acquired 
only with one’s mind – they should be felt, experienced. Culture begins with the first days of man’s life 
when mother sings the first lullaby song” (p. 3).  

The value of music education across musical activity is great: practical character of music environment 
is an important factor of effective learning, because learning is contextualized in specific pedagogical 
situation of the process of learners’ musical activity, which scaffolds and supports the learners’ learning 
and progress as well as facilitates the attitudinal, affective, motivational and relational orientations of the 
learners [23]. 

According to Elliot [24], the practical concepts (that procedural knowledge involves) are much richer 
than words can express, - that is why they are effective ways of teaching/learning practical knowledge 
and practical concepts in music field: they have the same influence and informative role on learners’ 
actions as verbal concepts do on verbal thinking. Thus, praxial philosophy aims at music education 
through musical performance, not as an aesthetic experience, but as an “end in itself”: “...to reconnect 
musicking”, listening, and musical experiences with the core of what it means to be human” (p. 126). 

The praxial philosophy of music emphasizes the multidimensional, cultural, contextual and situated 
qualities of musical activity which has as its primary value self-growth, self-knowledge and musical 
enjoyment, while musical expression of different meanings (cultural, religious, moral, etc.) has important 
cognitive and cultural value for its participants (Elliott, 1995). 

Csikszentmihalyi [25] noted that musical experiences are meaningful and important; the subjective 
qualities of these experiences are “... all the contents of consciousness are in harmony with each other, 
and with the goals that define the person's self” (p. 24). Musical experiences are unique because music 
making and listening present challenges and mobilize mind processes that are totally different from any 
other activity or discipline. Thus, music is a major and unique way of gaining enjoyment, self-knowledge 
and self-growth [24]. 
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According to Peery & Peery [26], music education in the first stage should focus on an experience-
orientated approach, that is, on the practical concepts of music expressed in musical activities: 
“...children’s initial experience with music (must) be dominated with sounds: sounds of their own singing 
(vocalizing) and playing, and sounds that they hear by listening” (p. 167). Elliott (1995) stressed that 
music is procedural in nature and that all the related concepts and knowledge that an apprentice music 
maker needs (musicianship) are learned through active music making activities.  

The successful development of cultural, moral and other values and the achievement of the goals of the 
music learning process (self-development, self-knowledge and enjoyment) is possible only through the 
practical aspects of the musical activity of children. 

3.3 The Psychological Aspects of the Integrative Music Learning in Preschool 
Integrative learning is a paradigmatic shift in curriculum development that focuses on integrated didactic 
activities that lead learners toward making formative and social-valued connections across curricula 
[27]. It suggests the development of the children’s ability to connect the skills and knowledge from 
various disciplinary sources and learning experiences in order to apply them in complex real-life 
conditions, using different points of view, and to understand problems and positions in context. The 
interdisciplinary understanding of things is crucial for modern-thinking learners [28]. 

Integrative learning implies focusing on the cognitive processes. In this context the emphasis is on the 
psychological processes, not content. The quality of thinking fosters learners’ capacity to identify the 
relevant disciplinary insights and integrate them from various subject related disciplines, interdisciplinary 
curriculum and then applying them to real-life contexts with a deeper understanding of the phenomena 
[27].  

Cognitive complexity as the ability to absorb, integrate and make use of multiple perspectives is 
associated with increases in self-awareness, autonomy, empathy, confidence, and tolerance for 
ambiguity [29]. Cognitive complexity signifies the degree of intricacy within mental models, or cognitive 
representations of the world that serve to organize facts and to identify relationships among facts [30]. 

Differentiation and integration are separate but interdependent aspects of cognitive complexity which 
are complementary [31]. Integrative cognitive processes work whenever conceptual parallels are 
identified in differentiated data, the relative complexity of integration depends on how well or poorly the 
underlying constructs are formulated. Most of what children learn, namely really important ability such 
as upright position, walking, body coordination, speech, concept building, logic thinking etc., is not taught 
formally, but is the result of informal unstructured guidance through observation, imitation and 
exploration. 

Taylor Huber & Hutchings [21] treat integrative learning as presenting a double (cognitive and non-
cognitive) dimension: the cognitive dimension considers how different perspectives contribute to an 
enriched whole and the affective dimensions involve students’ attitudes manifested in the learning 
process. In this context emotional response is significant in this process. 

Gruhn [18] shows the connection between the logic of the emotional mind and the logic of knowing: “The 
best chance for a new content to be preserved in memory is that we arrange a learning situation in which 
learning can produce pleasure. Motivation is nothing implemented artificially into the teaching process, 
rather motivation is a consequence of successful learning, it is kind of a self-stimulation that we want 
more of what makes us happy” (p. 6).  

A lack of the learner’s emotional component can hinder effective learning. For preschool children, the 
way of teaching is often more important than what is taught; therefore a balance between feeling and 
thinking is necessary. Music education can touch the emotional component of learners to help them 
develop emotionally and therefore fully. 

Storr [32] stressed that music derived “from a subjective, emotional need for communication with other 
human beings which is prior to the need for conveying objective information or exchanging ideas” (p. 
16). According to Peery & Peery [26], in music and musical experience, people reproduce “many of the 
behaviors and experiences necessary for human social interaction” (p. 3). One of the types of musical 
activity of preschoolers is the musical movement, which is part of the child’s experience and is natural 
for him/her. A young child explores his/her world through movement and often responds to stimuli 
through rhythmic movements. 
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The use of movement in early learning is an important aspect of the Kodaly method, Orff's approach, 
Dalcroze technique. Psychologists note the positive influence of the musical movement on the 
development of a preschool child: 

• Movement is important for the brain’s optimal development: physical activity in preschool 
age has a positive effect on learning, because motor and hand-eye coordination tasks stimulate 
and facilitate the growth of the nervous system in children [33];  

• Movement is an important aspect of child’s exploration and learning: according to Piaget 
[34], all thinking takes place through the body during the first years of life; 

• Movement is an important aspect of a young child's exploration of himself/herself: Dalcroze 
believed that movement to music not only develops children musically, but also explores their 
physical abilities and the creativity of their inner lives. This leads to better self-knowledge and 
self-esteem, as well as their inner feelings can be explored, expressed and shaped [35]; 

• Movement is a prerequisite for abstract thinking and conceptual development: physical 
experiences and physical encoding facilitate ‘robust’ or ‘intuitive’ conceptual understanding of 
domains [36]. Bruner [37] distinguished three levels of the development of cognitive and abstract 
thinking: (1) enactive (through the body), (2) iconic (through the image), and (3) symbolic (through 
the concept). He considered the enactive level as a very important stage in the development of 
abstract thinking, especially for young children; 

• Movement facilitates memory: young children learn best through the physical encoding of the 
learning material in their bodies - this facilitates not only the learning process but also   memorizing 
the material [33]; 

• Music movement and therefore the physical perception of music are extremely important 
for improving music listening and comprehension skills: according to Dalcroze [35], the 
acuteness of our musical feelings will depend on the acuteness of our bodily sensations. Bruner 
[37] noted that a) bodily experiences are a prerequisite for further learning; b) movement enriches 
the musical experience as well as develops the ability to discern and listen to music meaningfully. 

4 CONCLUSIONS 
Music education is for everybody, initiates junior members of the community into their culture and 
prepares them for an active participation in musical activities all through their lives. A few deductions 
can be made from this statement: 

• All the music teaching is practice and experience orientated; 

• All the teaching is contextual and meaningful; 
• Music education is for everyone: all the young are exposed to music; 

• An interdisciplinary approach is the most accessible and psychologically comfortable for 
preschool children music learning; 

• Music is used to facilitate and communicate all other learnings, also cultural learnings. 

The power of music evokes emotions and can affect people. In this regard, the influence of music is 
often underestimated, but music is a powerful tool for influencing and shaping people’s moral 
consciousness and values. In an increasingly technological society education has to provide more and 
more opportunities for the development of the inner emotional and moral life. Music as a language of 
the emotions can influence the development of values and attitudes of a person both to the outside and 
inside world. 

Music is an important component of education because in making music many individual and social 
needs of a person are fulfilled: the need to belong and have esteem, the need to be challenged and to 
actualize one’s potential, the need to communicate and relate, etc. Furthermore, the inherent qualities 
of music (the multicultural and multidisciplinary nature of it) make it important: The multicultural character 
of music can be employed in our new democracy to advance knowledge, respect and understanding 
between the different cultural groups, while the multidisciplinary character of music can facilitate holistic 
learning. In this context, music is a tool that promotes the emotional growth and holistic development of 
all learners: music as the child’s first art has a unique contribution to make in this regard, i.e. offering 
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music makers unique and expanding self-knowledge and self-esteem, and opportunities for self-growth 
and enjoyment. 

The elaborated Model of Preschool Integrative Music Learning  

• Emphasizes the central role of competence in designing the integrative learning pathways that 
promote the overcoming of the traditional borders of the disciplines and holistic perception and 
understanding of phenomena and processes; 

• Addresses the divergent needs of our multicultural society and also acknowledges the life 
experiences of the young which necessitate an interdisciplinary approach.  

A practice-based methodology provides more effective music experience and learning than abstract 
presentation. Young children’s understanding of music is intuitive and grounded in the practical making 
of music. The Elliot’s praxial philosophy of music emphasizes the multidimensional, cultural, contextual 
and situational qualities of musical activity, which has as its main value self-growth, self-knowledge and 
musical enjoyment, while musical expression of various meanings (cultural, religious, moral, etc.) has 
an important cognitive and cultural value for its participants.  

The integrative music learning contributes to the development of not only the cognitive sphere of the 
child, but greatly enriches his/her emotional world and helps to enrich social experience in joint musical 
activities. Music teacher’s mission is to live with the children and show them the beauty and uniqueness 
of the world through such main values as nature, human, motherland, work, and love. 
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Abstract 
Creative thinking helps students face many challenges that they will face in their careers and personal 
lives. One of the main tasks of higher education is to encourage students' creativity. The development 
of students' creative characteristics is important in the development of curricula and practices. This 
report aims to present the Information Technology Competition, which is being held for the thirteenth 
time with the theme of the year "European Green Pact" in the Seventh Secondary School "Kuzman 
Shapkarev" - Blagoevgrad in the following areas. V - VII grade: Computer modeling; Website; Interactive 
presentation; Group project. VIII - XII grade: Website; Multimedia videos; 3D modeling; Standalone 
computer applications; Internet applications. 

Students from 5th to 12th grade can take part in the competition. Its purpose is to provide students with 
the opportunity for intellectual expression, to motivate teachers to work with children with outstanding 
abilities in the relevant scientific fields through the use of computer technology. The applied nature of 
the developed projects allows for the integration of information technologies in the process of change 
towards sustainable development and their adaptation to development education. 

In the present study we will present a brief history of the competition. We will show the positive trends 
that it led to, namely 98% of the participants enrolled in higher education. About 10% write doctorates 
and some of them have successfully defended them. Another goal of this report is to show the main 
directions in which the participants compete. 

The successful connection between secondary and higher education is realized thanks to the 
management of the Seventh Secondary School - Blagoevgrad in the person of its director Dr. Liliya 
Stoyanova. She invited university professors to the jury, who helped to achieve a high level of 
competition from regional, to go through national and to develop into an international competition with 
great authority. We will present other positive trends in the competition, namely the holding of Master 
Classes by the jury with all participants and the holding of discussions to discuss the results of the 
competition. 

Co-organizers of the competition are the Regional Department of Education, Blagoevgrad Municipality, 
South-West University "Neofit Rilski", University of Library Science and Information Technology. They 
accept the participants without an entrance exam. One of the main policies of ULSIT is to participate in 
and support competitions in informatics and computer science. Investing in young staff is a positive trend 
in the development of ULSIT. The students who participated in the competition in Blagoevgrad are one 
of the best students of ULSIT and they find successful realization in many prestigious companies in the 
industry. In this report we will present good practices of such students. 

Keywords: It Competition, Secondary and Higher Education. 

1 INTRODUCTION  
The competition is held for the thirteenth time and students from 5th to 12th grade can participate in it. 
Its purpose is to provide students with the opportunity for intellectual expression, to motivate teachers 
to work with children with outstanding abilities in the relevant scientific fields through the use of computer 
technology. The applied nature of the developed projects allows for the integration of information 
technologies in the process of change towards sustainable development and their adaptation to 
development education [1-4]. 
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The competition has evolved from a regional to a national competition. Initially it was regional, and it 
was attended by contestants mainly from Blagoevgrad region [5-7]. The jury consisted mainly of 
lecturers from South-West University "Neofit Rilski" – Fig. 1. 

 
Figure.1 Opening ceremony of the competition 

The information technology competition is traditionally held in the last week of March on Friday, Saturday 
and Sunday. The opening is always with a lavish and spectacular performance in Blagoevgrad theatre. 
The ceremony is organized by 7th Secondary School "Kuzman Shapkarev" and the Regional 
Inspectorate of Education in Blagoevgrad. The jury includes lecturers from the best universities in 
Bulgaria such as South-West University "Neofit Rilski", University of Library Studies and Information 
Technologies, Technical University - Sofia, University of Chemical Technology and Metallurgy - Sofia 
and New Bulgarian University [5], [8], [10]. 

On Friday afternoon students attend master classes, conducted by lecturers from higher education 
institutions. The actual competition is held on Saturday with some of the projects being prepared on site, 
while others such as a website or a Group project are presented in advance and defended on the day 
of the competition. The awarding of the winners takes place on Sunday. One of the classes was 
conducted by Assoc. Prof. DSc Ivan Trenchev, a lecturer at the University of Library Studies and 
Information [9] Technologies. It was dedicated on of the construction of three-dimensional objects using 
different software approaches [11 -14]. 

2 METHODOLOGY 
In Computer Modelling, Multimedia Clips, 3D Modelling and Internet Applications categories, students 
from a younger age group can also participate, but the ranking is done by the specific category. 

The projects in Computer modelling, Multimedia videos, 3D modelling, Interactive presentation and 
Group project are done on the day of the competition, individually, and according to a separate 
regulation. When completing the assignment, students are not allowed to use the Internet. 

On the day of the competition, they receive materials from the jury, which assigns them the task. Within 
3 hours, each contestant has to prepare the assignment on the set topic. 

In these categories it is mandatory to use your own laptop with a recorder and the necessary software 
installed [9]. 

After evaluating all projects made on site on the day of the competition, the jury selects the TOP 10 and 
the participants who prepared them defend them in front of an audience. 

For 3D modelling: 

Students develop an on-site 3D model of an object according to given characteristics, using a 
specialized 3D modelling program pre-installed on the laptop/computer. Upon registration, students 
state which 3D modelling program they will use [12]. 
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Group project: 

Teams of 2 to 3 students take part in the competition. Each team provides their own laptops and a power 
strip. A working CD/DVD burner and the appropriate software are required. 

Only licensed software or software with free distribution rights is used as well as the  provided resource 
materials. When using licensed software other than that provided to schools by the Ministry of Education 
and Science, a copy of the license shall be submitted. The use of trial versions is not allowed [8]. 

The task requires the team to develop a small project on a topic on site. Members of the team must 
demonstrate knowledge and skills for teamwork - distribution of the tasks for implementation, brief 
documentation of the performed tasks, presentation of the developed project. 

While working on the project, students are expected to use a variety of technologies studied at school - 
word processing, graphics, spreadsheets, possibly audio, animated graphics and video. Mandatory 
elements in the assignment are extracting appropriate information from the provided resource materials, 
processing tabular data and presenting them in a presentation with appropriate diagrams, creating or 
processing graphic images and text material and including them in a presentation. Other multimedia 
objects created by the team using only the provided resource materials or on-site graphic objects can 
be included in the development of the project [13- 15]. 

The competition includes two stages - project development and project presentation. 

For projects in the Web site category, the emphasis is on the use of appropriate information technologies 
to create a set of logically connected web pages that have a common address on the Internet. They can 
contain simultaneously, or in various combinations, text, photos, graphics, sound, animation and video. 
Originality in the application of the technologies plays an important role. The user interface and the 
graphic layout are essential in the evaluation. The following technologies are allowed: HTML, CSS, XML, 
JavaScript and VBScript ActionScript by Adobe Flash, Silverlight by Microsoft Corp. etc., executed by a 
client computer. The use of technology that requires additional installation of other plug-ins is not 
allowed. The site must be published on the Internet and be real and accessible during the competition. 
A map of the site and a page are available, as well as opportunities for statistics, which presents the 
authors of the project [15], [16]. 

Standalone computer applications / 8 - 12 grade / 

These are software products with an interface in Bulgarian, which are oriented to the end user – a 
teacher or a student. Standalone software, intended to run on a personal computer, designed to solve 
a specific task or to perform a separate user-friendly function. It is desirable to have a practical 
application for this particular task. For data storage it is assumed to use a specialized database 
management system (e.g. MS SQL Server, Oracle DB Server, MySQL Server, MS Access, it is allowed 
to use atypical data storage methods such as file system, products such as MS Excel, etc.)  

3 RESULTS 
The National Competition in Information Technologies in Blagoevgrad is officially included in the list of 
competitions of the Ministry of Education of the Republic of Bulgaria. In recent years, it has attracted 
international participants, too. For them, the conditions of the tasks are translated in English or, if 
necessary, in the native language of the participants. 

The jury consists of associate professors and professors from various universities, who are established 
professionals. Leading teachers in secondary education, who have received numerous awards, are also 
included. The interest of higher education institutions is understandable because they try to attract 
outstanding secondary school students  to  universities. 

For example, the University of Library Studies and Information Technologies accepts without an 
entrance exam all twelfth-graders, ranked from first to third place. This connection between secondary 
and higher education is deepening and evolving. According to the STRATEGY FOR DEVELOPMENT 
OF HIGHER EDUCATION IN THE REPUBLIC OF BULGARIA, it is necessary to strengthen even more 
the connection between business, secondary and higher education [2], [5], [16]. 

According to strategy1: 

“The first challenge is the systematic reduction of the number of young people graduating from 
secondary education who apply to Bulgarian universities. 
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This led us to an unprecedented situation in the history of higher education: failure to fill vacancies in 
higher education (for example, in the 2013-2014 school year the actual admission was 63,045 people - 
more than 8,000 less than planned). The reasons for the drastic decline are complex - along with the 
deteriorating demographic situation, the increasing educational emigration among young people, the 
difficult access to Bulgarian universities due to geographical and social barriers, the impaired social 
prestige of higher education [17]. 

The second challenge is demographic. Bulgaria is on the verge of a demographic catastrophe due to 
unprecedented population aging, low birth rates, etc." [14].  

The concept of the governing body of the University of Library Studies and Information Technologies is 
to increase the quality of education and raise the prestige of the higher education institution. It is clearly 
defined by the Rector of ULSIT Prof. DSc Irena Peteva and the President of the General Assembly Prof. 
DSc Stoyan Denchev. One of the priority goals is to strengthen the connection with secondary education 
[15]. 

Every year Prof. Ivanka Pavlova, Deputy Rector of ULSIT, participates in the competition in information 
technology and personally presents certificates to outstanding students. This policy of selecting 
prospective students pays off the university in the future Fig. 2 -3 [15]. 

 
Figure. 2. General photo of the participants 

 
Figure. 3. Rewarding participants 
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Since the competition has now been held for 13 years, illustrative examples can be given of students 
who have participated in it and are already writing doctoral thesis at the University. For example, PhD 
student Lilyana Pavlova is at the end of her three-year term of completing her doctoral thesis in the field 
of information technologies. She was a participant in the competition from 8th to 12th grade. After that 
she was a student at ULSIT. According to competition statistics, about 85 percent of the participants 
become university students. Unfortunately, many of the prominent participants seek realization in foreign 
universities and then choose to stay in foreign countries[15]. 

The return trend of such students is positive. We can give five examples of outstanding students, 
participants in the competition, who graduated in the United States and England. They returned back 
home and work for prestigious software companies in Bulgaria. 

The competition became famous due to its perfect organization and the hard work of the school team, 
led by the headmistress – Dr. Lilyana Stoyanova. They start preparing for the next competion as soon 
as the awarding ceremony of the previous one is over. The jury meets and reports all faults and failures 
so that they can avoid them in the following year. Even in a state of pandemic, the competition was held 
virtually and had a record number of participants [18;. 

4 CONCLUSIONS 
Strengthening the link between secondary and higher education is one of the goals of ULSIT. Therefore, 
distinguished contestants from various competitions are accepted as students at the university. The 
national competition in information technology in Blagoevgrad is a good example. However, it is a small 
part of all competitions in which the university participates. Under the project for the Preservation of 
Cultural and Historical Heritage, coordinated by Prof. Peteva, awards were provided for outstanding 
students. They are currently students at ULSIT and hopefully future doctoral students [4], [8], [15].  
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TRAINING PROGRAMS OF LATVIA 
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Abstract 
Ethics concern all the human interaction, including educational research, which is a part of human 
research which has potential ethical problems. This article actualizes aspects of the design and 
integration of research ethics into teachers training curriculum. Teachers should be able to assess 
current situation in terms of humanity, dignity and law as well as to investigate according to standards 
of research ethic.  

Aim of the research: to study how the research ethical norms are reflected in the content of teacher 
study programs and bachelor papers in Latvia. 

The authors summarised the various concepts of educational theorists on these issues published in the 
most recent literature on ethical teaching and ethical research in educational sciences. By using the 
content analysis of Latvian teacher study programs and the analysis of the content of bachelor’s papers, 
the study focuses on the recommendations for the improvement of the content of teacher study 
programs in accordance with the ethical norms for researchers, which will help students to identify and 
solve ethical problems in both research and teaching activity as well to develop a deep knowledge and 
awareness of research cultures.  

Keywords: research ethics, teacher education curriculum, content analysis. 

1 INTRODUCTION 
Each educational research pursues broad and specific goals, which researchers strive to achieve. 
However, study cannot be successfully carried out without attention to ethical issues. There are many 
ethical standards that must be followed in order to effectively manage and practice educational research. 
Students, researchers and scientists are responsible for adhering to research ethics: the quality of 
research on a particular problem in the field of education depends on this. 

In the process of educational research, it is necessary to observe certain norms, including ethical issues. 
However, often the research by future teachers (including bachelor’s degree papers) does not meet the 
modern requirements of research ethics, which reduces the level and reliability of research results ([5]). 
Ethical issues in educational research are extensively examined in the literature ([3], [18], [23], [28], [29], 
[33], [39]).  

According to Centre for Innovation in Research and Teaching ([7]), ethical questions in educational 
research are critical: ethical standards prevent fabrication or falsification of data, and also promote the 
search for knowledge and truth, which is an important goal of research. Ethical behavior is critical to 
collaboration as it fosters trust, accountability and mutual respect among researchers. This is especially 
important when addressing issues related to data sharing, co-authorship, copyright guidelines, privacy, 
and many other issues.  

Given the importance of ethics in the conduct of research, professional associations, government 
agencies and universities have established specific codes and regulations regarding research ethics. 
These standards help researchers coordinate their actions and build public confidence in research 
results. In the field of education, ethical standards serve the purposes or objectives of the management 
of educational research and are applicable to people who carry out scientific activities in the field of 
education. 

Each stage in a research sequence can be a potential source of ethical problems ([11]), which arise in 
relation to the core values held by the researcher ([27]). In this context the ethics is the important aspect 
of the research process.  

There is a tendency to view research ethics as a question of how researchers should treat their 
participants in order to protect their rights and interests ([5]). A number of authors ([4], [19], [22], [33]) 
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emphasize the importance of ethics for educational practice and recommend as resources for making 
ethics a central element of pedagogical practice.  

The issue of the content of research ethics in teacher education programs implemented in Latvia has 
become topical with the Education Development Guidelines 2021-2027 ([24]). The teaching profession 
corresponds to the fifth qualification level ([34]), and in accordance with the Law of Education ([25]) 
teachers are required to use the acquired knowledge for professional and research activities, take 
responsibility and initiative, accept decisions, to find creative solutions in changing circumstances and 
to observe the norms of professional ethics of a teacher. 

On the other hand, evaluating the knowledge, skills and competencies required for teachers as defined 
in the Teacher Profession Standard ([34]), it can be seen that the emphasis on research activities and 
professional ethics is insufficient. The standard states that knowledge of the principles of the research 
process and pedagogical ethics is necessary for the teacher to cooperate with other teachers, assessing 
their pedagogical competence and improving pedagogical practice in the educational institution, while 
performing tasks such as planning and implementation, evaluation, involvement in the development of 
the educational institution and the field of education, research ethics skills are not indicated as essential. 

Aim of the research: to study how the research ethical norms are reflected in the content of teacher 
study programs and students’ bachelor papers in Latvia. 

2 METHODOLOGY 
In accordance wth the declared aim of the research the authors used  

• the method of systematic literature review to explore Latvian normative basis, philosophical and 
pedagogical aspects of the design and integration of research ethics into teachers curriculum;  

• a content analysis of descriptions of study courses in the content of teacher curriculum;  
• an analysis of bachelor degree papers in teacher study programs in Latvia with the aim to identify 

gaps in knowledge and skills of prospective teachers in the context of research ethics.  

For the research, authors chose two bachelor study programs implemented in Latvia - professional 
bachelor study programs (below - PBSP) “Primary Education Teacher” and “Teacher”, in which the 
profession of a teacher can be acquired in full-time studies during four years (part-time full-time studies 
in 4 years and 6 months), acquiring a total of 240 ECTS. Both bachelor study programs have common 
general education study courses and part of the theoretical study courses in the field. 

Upon graduating from the study program “Primary Education Teacher”, the right to work as a primary 
education (1st-6th grade) teacher is given, by acquiring an appropriate module, one also has the right 
to work as a pre-school education teacher. Upon graduation from the study program “Teacher”, the right 
to work as a subject teacher in accordance with the acquired specialization is granted. 

In order to find out what and to what extent the issues of research ethics are included in teacher training 
programs, a content analysis of study course descriptions of two mentioned PBSP is used. 

Key words for content analysis of the descriptions of study courses: research ethics, responsible 
research, professional ethics. 

3 RESULTS 

3.1 Philosophical and Pedagogical Aspects of the Design and Integration of 
Research Ethics into Teacher Curriculum 

Research ethics involves the application of fundamental ethical principles to study. All possible domains 
of scientific research can raise ethical issues. Ethics is not only a philosophical aspect, especially in the 
study of various aspects of people’s lives and activities. Professional and academic associations have 
often provided guidance documents and codes of ethics adapted to the specifics of their research areas. 
Good examples are The International Sociological Association’s Code of Ethics ([9]), The British 
Psychological Society’s Code of Ethics and Conduct ([10]) and The British Educational Research 
Association’s Ethical Guidelines for Educational Research ([14]). 

In the context of research and innovation policy in the European Union, Ethics for Researchers ([15]) 
describes the most important aspects of research ethics and indicates the main points of attention for 
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the Ethics Review procedure. According to this document, ethics is an integral part of research and 
ethical compliance is critical to achieving true research excellence. The research ethics aims to be 
collaborative and constructive: considering ethics at the conceptual stage of research, the quality of the 
research is enhanced. 

In addition, there is a close relationship between research ethics and human rights. Within the European 
regulatory framework, research ethics is grounded on Europe’s clear commitment to human rights.  

In the context of teachers’ training the aforementioned aspects indicate that there is a clear need for 
careful planning and implementation of the principles of research ethics in pedagogical research, as well 
as in assessing their compliance with the ethical commission at the higher education establishment. 

Burgess ([6]) identified four ethical dilemmas that are relevant to the educational study: research 
sponsorship, research relations, informed consent and data dissemination. The last three mentioned 
dilemmas continue to remain key ethical dilemmas and concerns that should receive consideration in 
teachers’ training. 

According to Felzmann ([17]), educational research is an ethically challenging field that deserves serious 
attention: 

• Researchers and members of the research ethics commission need to be aware of the specific 
concerns, which arise in this environment in relation to the core considerations of informed 
consent, confidentiality as well as risk and benefit management; 

• Particular attention needs to be paid to the implications of the presence of multiple stakeholders 
and the effect of professional roles and expectations on the ethical management of the research 
process. 

Based on a wide range of ethical theories F.Haynes ([22]) stressed that  

• teachers have to make more reasonable decisions in their schools: it gives possibility for 
transforming educational institutions into more cohesive and caring communities; 

• a model of  consequences, consistency and caring provides a scientific, rational and a responsive 
base for ethical decision-making.  

Therefore, the educator needs to continually develop ethical and professional judgment throughout 
his/her career. Gunzenhauser ([20]) notes that a teacher as a professional should have a philosophical 
basis of pedagogical activity, i.e., value of education as philosophy of opportunity.  

According to human approach, humanity and human dignity are the terms used in moral, ethical, and 
political discussions to signify that a being has an innate right to respect an ethical treatment. 
Gluchmanova ([19]) stresses the fact that young people should be able  

• to measure current events in terms of humanity, dignity and law, not just in terms of economic or 
political criteria;  

• to develop resistance to feelings of powerlessness and indifference and refuse to become 
hardened before complex and negative world events;  

• to develop a sense of solidarity with the suffering or needy;  

• to incorporate minimum standards of behaviour, which should respect in the event of conflict, 
based on the values handed down by official educational establishments, families and social 
authorities and in the rules of the society. 

It means that teacher must  

- develop a clear understanding of the role of resistance in achieving high educational goals; 
- assess current situation in terms of humanity, dignity and law;  
- work according to standards of behaviour and research ethic.  

HEI’s academic staff has to provide students with the opportunity to take an active learning approach to 
research ethics ([30], [36]). It is important 

• to introduce students to the requirements of a research ethics committee; 
• to organize lively discussions in which students can ‘defend’ their own research design and 

explain their actions using research methods in the study process. 
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These types of activities provide students with the opportunity to apply their theoretical knowledge to a 
new situation, contributing to a deeper understanding of the concrete research. 

Research ethics is a multidisciplinary field, so the student (future teacher) needs the knowledge and 
experience of psychologists, philosophers, lawyers, physicians, neurophysiologists and other scientists 
in the research process. Particularly important is the participation of practitioners (teachers, 
methodologists and leaders of the educational institution) in discussions that touch on ethical issues. 
Smith ([35]) argues that in educational research, ethics is as much a part of researcher formation as 
learning about methodologies. 
Teacher study programs should include 

• a description of the criteria used to assess student’s knowledge and understanding of research 
ethics;   

• teaching/learning how to explore educational problems using different types of research design. 

It is essential to raise awareness of research ethics in higher education institutions and to ensure that 
the integrity of research dominates as a culture by promoting clear policies and procedures for good 
research practices and transparent and appropriate handling of infringements. supporting an 
appropriate infrastructure for the management and protection of data and research materials in all their 
forms (including qualitative and quantitative data, protocols, processes, other research artifacts and 
related metadata) ([2]). 

3.2 Results of Content Analysis of Latvian Normative Documents, 
Descriptions of Study Courses in the Content of Teacher Curriculum 

The lack of purposeful orientation of teachers to responsible research in Latvia is also confirmed by the 
current Procedure for Organizing Quality Assessment of Teachers' Professional Activity ([31]), which 
does not include criteria for evaluating research ethics within a teacher's professional activity. The code 
of ethics for teachers in Latvia, similarly to other countries where the employer of teachers is a local 
government institution or school, is developed in each educational institution in accordance with 
regulatory documents ([12], [16]), and it does not promote a common understanding of pedagogical 
activities, including research. significant guiding principles. 

The development of habits based on research ethics for prospective teachers is also hindered by the 
fact that not all Latvian higher education institutions that implement teacher education programs have 
developed separate internal normative documents, which would improve academic staff’s and students’ 
understanding of research ethics and strengthen academic culture. Some issues of research ethics and 
academic integrity are reflected in the Daugavpils University Regulations on Studies and the Procedure 
for Submission of Final Thesis for Plagiarism Control, for example, “…students who use unauthorized 
aids in the final and/or state examination or whose final work is plagiarism are suspended from the 
examination and ex-matriculated as failing the final and/or national examinations and making an 
appropriate entry in the examination report. An act shall be drawn up regarding the unauthorized use of 
aids in the test. Repeated final and/or state examinations are allowed not earlier than in the next 
academic year” ([13]). 

In 2018 and 2019, all Latvian higher education institutions, which implement teacher education, based 
on the Teacher Profession Standard approved in 2018 ([34]), jointly developed six newly developed 
study programs: the first level higher education program “Preschool Teacher”, the professional bachelor 
study program “Primary Education Teacher”, the professional bachelor study program “Teacher”, the 
second level higher education program “Teacher”, the academic master’s study program “Educational 
Sciences”, the doctoral study program “Educational Sciences”. The developed study programs have 
been implemented since 2020/2021 study year, thus starting to provide conceptually new teacher 
education in Latvian higher education institutions. 

When developing the teacher education programs, the normative documents valid in Latvia were taken 
into account, including the Law of Education ([25]) and the Teacher Profession Standard ([34]). 

The information obtained within the content analysis of study courses’ descriptions of professional 
bachelor study programs “Primary Education Teacher” and “Teacher” is summarized in Table 1. 
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Table 1. Results of the content analysis of study courses’ descriptions of the professional bachelor study 
programs “Primary education teacher” and “Teacher”. 

Title of the 
study course Course volume 

Subject(s) related to 
the concepts of 

keywords 

Planned time 
for studying the 

topic 
Outcomes of the 

study course 

Basics of a 
teacher’s 
professional 
activity 

4.5 ECTS 
48 contact lessons, 
72 hours of students’ 
independent work 

Teaching profession, 
personal and 
professional values. 
Academic honesty and 
professional ethics 

10 contact 
lessons, 
16 hours of 
students’ 
independent work 

Not related to the 
concepts  
‘research ethics’, 
‘responsible research’, 
‘professional ethics’ 

Research in 
education 

4.5 ECTS 
48 contact lessons, 
72 hours of students’ 
independent work 

Types of research and 
planning of the research 
process (Scientific 
research, its principles, 
Relation of the teacher's 
professional activity 
functions to research, 
Characterization of the 
teacher’s research 
competencies, Research 
ethics) 

4 contact 
lessons, 
4 hours of 
students’ 
independent work 

Knows the principles of 
research 

First study 
work 

1.5 ECTS 
40 hours of students’ 
independent work 

- - Knows the ethical 
principles of scientific 
work development 

Human and 
environmental 
resources 

9 ECTS 
96 contact lessons, 
144 hours of students’ 
independent work 

Professional ethics and 
responsibility (Teacher’s 
professional ethics, 
Teacher as a person and 
as a professional, Codes 
of ethics in the context of 
education, Teacher’s 
ethics norms. Teacher’s 
code of ethics, Ethical 
dilemmas in the context 
of education and their 
pedagogical solutions) 

20 contact 
lessons, 
20 hours of 
students’ 
independent work 

A. Knows the norms of 
teacher's ethics and the 
basic principles of the 
teacher’s code of ethics, 
so that they can be used 
to solve ethical dilemmas 
in the context of 
education. 
B. Ability to make 
choices based on ethical 
principles. 
C. Is able to argue about 
the problems (dilemmas) 
characteristic of the 
modern age, as well as 
to offer solutions based 
on the basic principles of 
professional ethics 

Development 
of a bachelor’s 
paper 

18 ECTS 
144 hours of students’ 
independent work 

Analysis and evaluation 
of scientific literature on 
research in education 

12 hours of 
students’ 
independent work 

Knows the ethical 
aspects of research in 
educational sciences 

The data obtained in the study show that issues of research ethics, responsible research and 
professional ethics are included only in the content of separate professional bachelor study programs 
“Primary Education Teacher” and “Teacher” study courses implemented in Latvia and provide an 
opportunity for prospective teachers to acquire knowledge of research process principles and 
pedagogical ethics. At the same time, it must be acknowledged that many issues related to research 
ethics, such as ethics commission, responsible research, copyright, plagiarism, etc., are not included in 
the professional bachelor study programs “Teacher of Primary Education” and “Teacher” study courses, 
which means that the recommendations expressed in General Guidelines for Academic Integrity ([1]) to 
educate all students studying at the bachelor's level in Latvian teacher education programs are only 
partially implemented. 

Analysing the bachelor papers written within the teachers’ programs, it can be concluded that students 
carry out research in accordance with the following basic principles of research ethics: protection of 
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participants’ personal data, confidentiality, fairness, honesty, participants’ awareness, etc. However, it 
is important to reflect in more thoroughly on the issues of research ethics in regard to the bachelor 
papers. In addition, when students are prepared for carrying out the research, it is especially important 
to evaluate the competence of each student in the field of research ethics and his/her readiness to 
conduct the research in accordance with the norms of research ethics provided by the Ethics Committee 
for Educational Research. 

Respect for the well-being and rights of all participants, regardless of context, is an essential basis of 
philosophy: such respect is the basis for researchers' decisions and actions. In addition, all bachelor 
papers are tested in the Latvian plagiarism control system. The inclusion of such a requirement would 
be an additional guarantee that the researcher's responsibility and ethical responsibilities will be taken 
into account during the development of the bachelor papers, thus also increasing the quality of research 
and the habit of responding appropriately to threats or breaches of academic integrity. 

3.3 Recommendations for the Improvement of the Content of Teacher Study 
Programs in Accordance with the Research Ethical Norms 

Based on the results of the content analysis of descriptions of study courses and the analysis of bachelor 
degree papers in teacher study programs in Latvia the authors developed recommendations for the 
improvement of the content of teacher study programs in accordance with the research ethical 
norms: 

a) In the teaching/learning process of research ethics, students should be encouraged into 
interaction by giving students the opportunities to come up with alternative views and discuss 
difficult situations providing argumentation. Teacher study programs must include an opportunity 
for students  
o to discuss the importance of research ethics providing with concrete examples from the 

practice; 
o to develop knowledge and skills in the field of carrying out the research on the problems in 

education in the context of research ethics; 
o to understand that the literature used as a teaching material reflects the importance of ethical 

research, and that scientific journals pursue such a publishing policy that requires research 
ethics to be considered and applied to all publications; 

o to develop their research skills, taking into account the principles of research ethics. 
b) The aspect research ethics should be more clearly reflected in the learning outcomes of the 

teacher curriculum, be consistent with the requirements of the curriculum and reflect the main 
values of the study program. At the same time, learning outcomes should be linked to the content 
of the curriculum as a whole, i.e., to demonstrate how they relate to other teaching and learning 
opportunities in the teacher curriculum.  

c) In order for students and academic staff to engage in pedagogical research it is important to 
provide  
o a space for active involvement with ethical issues, including an open and trustful environment,  
o emotional support of staff and students and  
o help in problem solving.  
Future teachers need to understand that ethical requirements for research are a prerequisite in 
order not to do a moral harm to research participants (both children and adults). 

d) In order to improve the competence of academic staff involved in the implementation of teachers 
study programs, it is important to organize courses, seminars, workshops and other forms that 
ensure the development of their knowledge and skills in the field of research ethics. 

4 CONCLUSIONS 
1 Nowadays, ethics should be a concern of all researchers, and they should critically understand 

the potential ethical risks in conducting research. Ethics in educational research is a necessary 
component of curriculum content for future teachers: it should focus on creating awareness 
among teachers-researchers about how their day-to-day decisions could potentially harm people. 
It is necessary for future teachers to develop a critical position in relation to urgent ethical 
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problems in education and educational research. In the context of teaching in an educational 
institution, ethical education helps teachers to develop deep knowledge and awareness of their 
pedagogical culture. 

2 The results highlight the need to include topics related to the ethical code of the teacher’s 
profession as well as research ethics in the teacher training curriculum. The authors of this study 
acknowledge that the process of teaching and understanding ethics, including research ethics, 
will evolve and grow as students gain knowledge and understanding of both pedagogical and 
research dilemmas, and we suggest teaching research ethics as early as possible, because 
students have different levels of knowledge and understanding regarding research ethics.  

3 For teacher training courses it is necessary to include ethical philosophy issues, at the same time 
a code of ethics for teacher’s profession: this is a sustainable way to support professional practice 
and improving the quality of teacher training, as well as to help teachers to identify and solve 
ethical problems in both research and teaching activity, which ultimately will favorably affect the 
environment in the educational institution and in society as a whole. 
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Abstract 
Reconstruction and modeling of urban environments and old archeological cities have become an 
important task in today’s industry. In general, the 3D modeling area involves three-dimensional geometry 
creating and corresponding textures based on captured input data in an urban environment. Currently, 
this is an extensive field of research, affecting not only the space of computer graphics, computer vision 
and computational geometry, but also several applications - such as urban planning, cultural heritage, 
three-dimensional lightings, design or research. Through technical advances combined with drastic 
price reductions, the applied techniques (such as laser scanners, photogrammetry or infrared range 
scanners) have become highly sophisticated and widely used tools. They generate huge amounts of 
point-based data (i.e. a large number of three-dimensional coordinates of the captured surfaces, 
sometimes with metadata such as color, vectors, etc.) of different types of objects. 

This paper examines the application of 3D technologies in the development of tourism and the promotion 
of cultural and historical heritage. The main emphasis is placed on the new direction in the application 
of mixed reality in tourism. Virtual and augmented reality are used not only in the advertising of tourist 
sites, but also in the opportunity for tourists to meet and see in a new way cultural and historical sites. 

In this paper, we will present some illustrative examples of digitalization of historical sites and 
monuments through photogrammetry and three-dimensional modeling. The results were obtained by 
students studying the preservation of cultural and historical heritage. We will show the first 
reconstructions of the ancient city Skaptopara located in South-West Bulgaria. The three-dimensional 
reconstructions were obtained as a results of the project "Application of the mixed reality in the training 
and promotion of the cultural heritage for the purposes of the in the university information environment" 
work of Prof. Peteva. 

Keywords: 3D Technologies, Virtual Tourism. 

1 INTRODUCTION  
The promotion of cultural and historical heritage through modern information technology is an extremely 
productive process. The opportunities offered by modern technologies allow a more attractive and 
correct way to enrich the options for access to elements of cultural and historical heritage. Modern users 
can touch them with just a click of the mouse or by downloading the appropriate program on a mobile 
phone. 

The issue of the socialization of cultural heritage is particularly important. Traditionally, it is associated 
with the adaptation of cultural values and the development of a program for their conservation, 
restoration and social engagement. The aim is to make them accessible to scientists and specialists, as 
well as to all who are interested in their value. 

As a result of the investments made for the socialization of the cultural heritage, the development of the 
regions is stimulated through economic activities related to the use of the cultural resources for cultural 
tourism, the improvement of the territory and the human resource are supported. In this sense, cultural 
heritage plays an increasingly important role in the regional development of Bulgaria. The process of 
socialization is also a consequence of the increase of the educational qualification of the travelers. Data 
from the European Commission, quoted by some experts of the European Commission, are that nearly 
60% of traveling Europeans are interested in the cultural aspect of tourism and especially - in the cultural 
heritage [1-6]. 
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New technologies, such as virtual reality and augmented reality, so-called mixed reality, have had a 
strong impact on tourism. The purpose of this article is to show the possibilities of MR in tourism and to 
provide a comprehensive overview of the state of the issue. Modern 3d technologies have radically 
changed the business models in tourism. Most tourists first check what they will see as three-
dimensional models and then visit the site itself. Very often they want such models to be included in 
their walk and to supplement their knowledge. Today, mixed reality is perceived as a technology that is 
in its infancy, but travel companies can develop innovative products to increase the demand and supply 
of tourist attractions in different ways [7-12].   

2 METHODOLOGY 
3D models are built on the basis of three-dimensional objects in order to create the feeling of the user 
that he / she is in the object among the exhibits. Users can manage their way through virtual reality as 
if they were walking among a real object. 

The cultural and historical heritage of the Balkans is a cultural capital of high value and common projects 
in this area would make a great contribution to the future shaping and maintaining the positive image of 
the region in the cultural sphere. In conceptualizing the virtual cultural heritage, we will present new 
models and paradigms in which it transmits not only information about cultural and historical sites, but 
also cultivate knowledge about them. Very often the term virtual reality is used for an artificial 
environment through which we can escape from the real world [5], [11], [14]. 

Many researchers consider the application of three-dimensional technologies as a threat to tourism, ie. 
tourists will prefer to visit a site virtually rather than real. MR poses a threat to the tourism industry and 
will generate less revenue than if not implemented. 

We do not share this view. Our thesis is that the application of three-dimensional technologies supports 
this industry and has opened up new opportunities that can attract more tourists. Virtual forms of tourism 
are considered less authentic than the real journey, the main thesis to paraphrase the hero of a popular 
movie "In the digital world you cannot eat." [11-15]. 

Synthetic and 360-degree content is the subject of research. They are suitable for providing realistic 
views and walks on outdoor stages or restaurants and hotels. 

3 RESULTS 
Students in the field of tourism from the South-West University “Neofit Rilski” (SWU) and the University 
of Library Science and Information Technology (ULSIT) are trained according to the postulate that 
modern three-dimensional technologies are their friend, not enemy. For example, at the SWU university, 
they study only one discipline related to higher mathematics: Quantitative Methods in Tourism. The 
emphasis is on learning what mathematical formulas are used for and how they can calculate them with 
software packages such as Matlab or R language. This is a very good working formula that has been 
used for a very long time [5], [14]. 

Our common concept of teaching at both universities is that modern three-dimensional technologies can 
support the development of tourism and the promotion of cultural and historical heritage. Since most 
students studying tourism do not have an affinity for mathematics and programming, we have introduced 
a special approach to teaching. We first introduce students to the digital world as a good example is the 
virtual world of Second Life. Our experience shows that once they enter this world, students do not want 
to leave. Of course, this training requires powerful computers and appropriate equipment. It is 
recommended that powerful computers with a very good video card and virtual reality glasses are used. 
After the initial acquaintance with this world, we begin to stop students from ways to create three-
dimensional objects [12 -18], [23]. 
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Figures 1-3. Image processing of the virtual world of Second life1 

 
1 https://secondlife.com/ 
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The next course is 3D modeling. In this class, the students are introduced to software packages such 
as Maya and 3D Mach. The main idea is to present the different ways of creating three-dimensional 
objects: 

- by modeling; 
- ‘by photogrammetry 
- through combined approaches. 

The course also covers the basics of photography - ways of shooting, different ways of placing the 
camera and others. 

For advanced students, there is a course for working with Game Engine. We use an unreal engine and 
Unity. Both software are free with the possibility of concluding an academic license agreement [18 -22] 

 

 
Figures 4-5. Image processing of the work with Unreal engine. 

Our conclusion is based on our experience and it is that Unreal engine is more suitable for working with 
students studying tourism. The two scripting languages it supports are C ++ and Blueprint. The first is 
object-oriented and complex for students. The second uses graphical approaches and students can 
learn to work with it very easily. The basic idea is to teach students to work with the game engine and 
that it can be used not only to create games, but also to various digital worlds that can be exported to 
virtual reality or to a website [15], [22], [23]. 

Some of the students enroll in a master's degree in computer science in order to learn to program. In 
our country, if the master's degree is not in the specialty, then in another field it is two years. These 
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cases are not very common, but students who take this step are very motivated and successfully cope 
with complex courses. 

Our experiment with Unity was unsuccessful because the scripting language in it is C#. It is object-
oriented and difficult to study and non-computer students find it difficult to deal with.  

4 CONCLUSIONS  
The use of trimmer technologies to promote tourism in particular and cultural and historical sites has 
great potential. Students are open to new knowledge and technologies. According to surveys, they use 
them in their future work 
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NEW VISIONS OF HYBRID LEARNING ENVIRONMENTS 

A.G. Manciaracina 
Politecnico di Milano (ITALY) 

Abstract 
In the most recent years, businesses, the public and the governments, have all been concerned about 
research done by educational institutions in educating new generations of students. Universities are 
now competing on a global scale [1], [2]. Their ability to compete could be enhanced through the creation 
of innovative learning environments even if the connections between the design and use of space in 
higher education, and the production of teaching and learning, and of research, are not well understood 
[3]. Communication computer/web-based technologies have the potential to involve users while also 
supporting educational activities. However, students must be engaged in the educational process. 
Communicating and connecting with peers and teachers through technologies is crucial to support the 
educational process, the creation of knowledge and the acquirement of skills. Students use technology 
to collaborate; thus, they are more prone to participate, and feel more comfortable, in a technology-
driven environment [4]. 

Politecnico di Milano has started in 2017 a reflection on innovation, with a three-year programme, to 
innovate different aspects of the didactic activity. Politecnico has aimed to innovate both curricular and 
extracurricular didactics with interventions at the infrastructural and process levels with the use of 
technology. With the arrival of the health emergency, the Politecnico di Milano saw the necessity to start 
the second semester of the academic year 2019/2020 promoting distance learning. All the study courses 
of the Engineering, Architecture, and Design schools have thus started their teaching activities using 
new technological tools and new digital environments. The Politecnico gave teachers the freedom to 
rethink their teaching activities to better respond to the new challenges posed by the new virtual learning 
environments towards shift to remote learning.  

This paper debates and compares two opposing technological learning environments (on-site and 
online) through reflection on the data extrapolated from two surveys. The first survey (on-site 
environment), concerning a physical and active learning space, was administered to a class of a course 
offered by the Ph.D. School of the Politecnico. The second survey (online environment) was 
administrated to the professors of the School of Design of Politecnico di Milano, considering the 
emergency caused by COVID-19 as an opportunity to examine teachers' behaviour and attitude towards 
technologies in distance learning. Furthermore, the paper investigates the role of technology that can 
perform several key functions in the change process, including opening up new opportunities that 
improve teaching and learning [5]. Lastly, it proposes a reflection on educational technologies and on 
the transformation of traditional learning toward hybrid learning from the point of view of the teachers of 
the School of Design of the Politecnico di Milano. The aim is to reflect on the importance of technologies 
in learning activities, on users' approaches and on the possible future of design teaching in contexts 
ready to hybridize educational processes. 

Keywords: Educational Technology, Hybrid Learning Environments, Instructional Design, Innovative 
Learning Environment. 

1 INTRODUCTION  
In the latest years increasing pressure from businesses, the general public, government institutions, and 
funding organisations for higher education settings have called into question the research being done 
by institutions of higher education in educating twenty-first-century learners. Universities are now 
engaged in global competition. [1], [2]. Moreover, the mission of universities must be not only to 
contribute the results of their research to society but also to cultivate in their students a broad knowledge 
and capacity for social engagement. This could be pursued through the creation of innovative learning 
environments even if the connections between the design and use of space in higher education, and 
the production of teaching and learning, and of research, are not well understood [3]. Many authors have 
been stating the necessity for change in the design of learning environments and the thoughtful use of 
technologies [6]–[9].  
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Communication computer/web-based technologies have the potential to involve users while also 
supporting educational activities. However, students must be engaged in the educational process. 
Communicating and connecting with peers and teachers through technologies is crucial to support the 
educational process, the creation of knowledge and the acquirement of skills. Students use technology 
to collaborate; thus, they are more prone to participate, and feel more comfortable, in a technology-
driven environment [4]. Conole et al. [10] investigated how the availability of ICT influences university 
students' learning patterns. They found evidence to support and validate the hypothesis that current 
students are immersed in a rich, technology-enhanced learning environment and select appropriate 
technologies for their own personal learning needs. Giving serious consideration to shifting the 
instructional paradigm towards more active student participation, universities and colleges have begun 
to invest in the redesign of learning spaces [11] and in choosing the most effective technologies.  

Politecnico di Milano has started in 2017 a reflection on innovation, with a three-year programme, to 
innovate different aspects of the didactic activity. Politecnico has aimed to innovate both curricular and 
extracurricular didactics with interventions at the infrastructural and process levels. The objective related 
to curricular teaching has been to increase the percentage of teaching using innovative approaches 
Politecnico has therefore tried to increase the use of blended and flipped learning activities, the offer of 
Massive Open Online Courses (MOOCs) and the number of courses in the field of soft skills (integration 
between technology and humanities). For infrastructure, the Politecnico has decided to carry out several 
works. The first is the Educafé - METID (a new space for educational innovation) which is a "stage" for 
didactic experimentation for large/medium-small classes. The second is a series of innovative learning 
spaces. These are 2 flexible classrooms for the University (Leonardo Campus + Bovisa Campus), 2 
classrooms/school laboratories (Architecture Leonardo + Design Bovisa), 2 classrooms/laboratories in 
the Engineering School (Virtual Reality/Augmented Reality - Leonardo + Bovisa). The design of these 
innovative learning spaces was entrusted to a research group of the Design Department of the 
Politecnico di Milano. The project has been focused on the evolving technological requirements of 
learning spaces and on the use of technological communication tools for learning that are able to support 
teacher and students in active learning activities. With the arrival of the health emergency, the 
Politecnico di Milano saw the necessity to start the second semester of the academic year 2019/2020 
promoting distance learning. All the study courses of the Engineering, Architecture, and Design schools 
have thus started their teaching activities using new technological tools and new digital environments. 
The Politecnico gave teachers the freedom to rethink their teaching activities to better respond to the 
new challenges posed by the new virtual learning environments towards shift to remote learning. On the 
other hand, the Politecnico has always stressed, during the emergency, the irreplaceable value of face-
to-face teaching that the University, as a place of training, relationships, and exchange, has the duty to 
protect.  

At the end of the semester, the opportunity to redesign the teaching activities for creating new hybrid 
learning experiences emerged. In this article, the term hybrid learning refers to learning that co-occurs 
in a physical space (on-site) and a virtual space (online) to mix and amplify the positive benefits of both 
contexts. These new learning experiences will soon mix active, on-site and online activities, but will not 
be dictated by emergencies or ministerial decrees set up to protect users' health. Space, which was a 
fundamental component of the educational innovation project, will regain its central role of sharing and 
creating educational experiences. The on-site environment will work synergistically with the online 
environment, allowing teachers to experiment with new teaching activities and broaden the audience 
and interaction modes. The parallelism between on-site and online learning environment is the basis of 
a doctoral research carried out within the Design Department of the Politecnico di Milano.  

The doctoral research gave rise to the reflections reported in this paper. It investigates the role of 
technology that can perform several key functions in the change process, including opening up new 
opportunities that improve teaching and learning [5]. Lastly, it proposes a reflection on educational 
technologies and on the transformation of traditional learning toward hybrid learning from the point of 
view of the teachers of the School of Design of the Politecnico di Milano. 

2 ON-SITE VS ONLINE  
In order to reflect on the role of technological communication tools (on users approaches in different 
learning environments and on possible forms of hybrid learning environments) two very different 
contexts should be compared. On one hand, the materiality of technological agents must be analysed; 
on the other hand, the ability of virtual interactions between users must be verified. For this reason, two 
surveys were conducted, and the two different learning environments (the on-site and the online learning 
environments) were compared. The first survey (on-site survey) was administered to a class of a course 
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offered by the Ph.D. School of the Politecnico. The course was carried out in a multifunctional on-site 
environment dedicated to didactic and active experimentation with technological tools (Educafé, 
Politecnico's technological space for learning innovation). The second survey was administered to all 
the teachers of the School of Design who were teaching in the second semester of the academic year 
2019/2021, i.e., the teachers involved in distance learning during the COVID-19 emergency in Italy. In 
both surveys, users were asked to express opinions on their relationship with technologies and learning 
environments. 

2.1 On-site environment survey 
The data for the first survey were collected over two weeks in June 2019. The sample was selected from 
a population of 26 PhD students in Milano. The course, named “Innovative teaching skills”, was held 
within Educafé (mentioned above). The course aimed to understand better the dynamics in an actual 
case study where pedagogy, space, and technology were tested in active learning activities. During the 
course, several technological communication tools were used: two projections, two digital smartboards, 
one analogic smartboard, instant pooling and assessment platform.  

The space was used in two different set-ups. The first set-up was aimed to optimise the role of the 
teacher through updated frontal teaching. Active class dynamics were promoted, and the teachers and 
the students were using multiple sharing channels. The second set-up was aimed to promote the sharing 
and creation of knowledge through the promotion of active and collaborative activities. Users had the 
possibility to rearrange the space by easily moving the flexible furniture and to share contents using the 
available technological communication tools. The students were encouraged to use different technical 
resources to carry out the learning activities in a more constructive way. The teacher used the different 
tools engaging the student with instant pools and multi-projection sources. The students used the 
technological tools in the active and collaborative phases to analyse and solve the problems posed by 
the teacher.  

The survey was delivered anonymously through a Google Form and was completed by 16 respondents 
out of the 26 students (response rate of 61.5%). The first data obtained shows that the majority of the 
population (68.8%) described itself as “early adaptive” and “innovative”. Therefore, the students 
described themselves as subjects capable of efficiently handle new technologies, experimenting with 
new features, and new possibilities.  

 
Figure 1. Students’ self-assessment. 

The substantial use of personal devices and web-based apps is an aspect that should be emphasized. 
This aspect becomes even more relevant if we notice that the instant pooling and assessment platform 
(software for administrating quizzes) were the most widely used technological tools within Educafé 
compared to projections and smartboards. Therefore, a significant need emerges: a greater connection 
between personal devices and fixed and situated devices to expand the potential that can be expressed 
by the innovative learning space devoted to active learning approaches.  

Today, the most up-to-date and used technologies are not those made available by educational 
structures (with the apparent exception of the specific scientific/technological institutes), but rather those 
which the students and many teachers use daily, which they have at home or carry with them in their 
pockets, bags or backpacks [12]. Nevertheless, in the survey, technologies are not recognized as central 
to students' learning, as are the other 'space-situated' components. The students were asked to rate 
some elements present in Educafé. Considering the Likert scale values 4 and 5 (4 = important and 5 = 
very important) as the most positive, flexible furniture received thirteen votes, interior design/space 
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distribution received eleven votes, climatic/sound comfort received ten votes, and communication 
technologies received eight votes.  

 
Figure 2. Physical space elements. 

Additionally, along a general learning course, there is no definite conviction for the interviewees about 
the real need for technological tools within a general learning path.  

 
Figure 3. Use of technological tools in the physical space. 

Mostly of the votes were distributed equally, without any strong agreement as to the real need for digital 
technologies. The active learning exercises, that were performed during the course, influenced more 
positively the students rather than the technological tools. Multiple projections are considered, among 
the technologies present in space, to be the less engaging tools used in Educafé (they got medium to 
small appreciation). This is perhaps due to the perception of their proximity to a type of lesson that is 
too traditional. Smartboards encountered average appreciation. Therefore, if we note that only one 
person has decided to use a digital smartboard for personal or didactic use, we can understand how 
this kind of tool does not receive a positive evaluation. In around 94% of interviewees, the instant pooling 
and assessment platform are considered to be the most powerful technological tool with positive 
approval.  

 
Figure 4. Effectiveness of situated technological tools. 

We can infer that a better interaction creates a more optimistic assessment of the tool's actual efficacy 
in the learning activities (in the case of the instant pooling and assessment platform the students use 
personal devices to answer the questions posed by the teacher). Finally, the survey indicated a general 
appreciation of a room designed and built to embrace versatility, technology, and comfort. It also 
indicates that spaces devoted in integrating active learning practices and technologies inspire students 
and are more successful than conventional learning environments. 
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Figure 5. Experience in an active learning space.  

2.2 Online environment survey 
Considering the emergency caused by COVID-19 as an opportunity to examine teachers' behaviour and 
attitude towards technologies in distance learning, a survey was administrated to the professors of the 
School of Design of Politecnico di Milano.  

The data were collected over 10 days in April 2020. The sample was selected from a population of 268 
professors. Their answers were anonymous and delivered through a Google Form. A brief introduction 
to the purpose of the study was offered at the beginning of the form. Out of the 268 professors, 142 
respondents completed the survey (response rate of 53%). From this group, 54.9% have been teaching 
for more than 15 years, 26.1% for 7-15 years and 19% for 1-6 years. The majority are teaching in the 
BSc course (43.7%). The questions regarded their attitude as users, their evaluation of educational 
space and educational technologies, their experience with technologies for distance education and their 
evaluation of student response to the teaching activities.  

The preliminary question also involved their previous conditions in a physical space (the half of them 
were using classrooms with drawing tables), trying to define the kind of teaching modules (57% design 
modules, 30% monographic modules, 13% instrumental modules) and the use of an active learning 
approach (71% of them were positive) in the situated teaching activities.  

 
Figure 6. Types of physical spaces used in traditional learning activities. 

Consequently, questions were asked about their attitude towards technologies. The data analysed show 
that the majority (69.7%) have defined themselves as “early adaptive” and “innovator”. Therefore, the 
professors defined themselves as subjects able to easily manage new technologies, experimenting with 
new features and new possibilities. Then they were asked to compare their previous and current 
situations from a technological point of view. They were generally satisfied with the technologies (64%) 
in the physical space and were using a wide range of tools. 
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Figure 7. Teachers’ level of satisfaction about technologies in physical space. 

 
Figure 8. Types of technologies used in traditional learning spaces. 

In defining the possible problems during an emergency such as a fast transition from on-site teaching 
to online learning, 25.9% of the respondents said they have not faced any problems. The most common 
problems faced by the other respondents are the lack of an adequate replacement for face-to-face 
interaction. In the group “Other” can be found topics such as the difficulty in building empathy; human 
attributes; and the lack of visual interaction. The data confirm their biggest concern in the current 
situation (14.4% for the lack of communication). These are related to the changes in the evaluation 
criteria and the reduced learning process of the students. 14% have so far had no concerns. 

 
Figure 9. Teachers’ technological problems in distance learning. 
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Figure 10. Teachers’ concerns in transitioning from physical to online learning. 

Their point of view on students’ reactions was investigated. 95% affirmed that the students are 
comfortable in this learning environment and that they are adapting well. 

 
Figure 11. Teachers’ perception of students’ adaptation. 

The next group of questions aimed to define teachers' set-up within a new and personal teaching context 
and their use of technologies in distance learning. The hardware used has been mostly personal devices 
(49%) and external webcams (32%), which are useful in managing different sources and input for the 
collaborative software provided by Politecnico, which is Microsoft Teams. It was also asked which 
software was used, in addition to Teams, to expands its functions. Generally, software in the cloud was 
used (47%), such as Google Drive and Microsoft OneDrive, instant pooling software such as Socrative 
(20%), and collaborative software (10%) such as Mural and Miro. Under “other” we can find Skype, 
Zoom and Webex. 

The final questions aimed to define the professors’ attitude towards a hybrid learning process in which 
some activities and technological tools were used to exchange the context or find new purposes for 
them. Professors were asked to define which technologies, after the distance learning experience, they 
would bring into a physical context. They generally responded with software (25%, cloud and survey) 
and their own personal devices (21%, smartphone, webcam and tablet). 84% were positive about 
changing the nature of some of their teaching activities, transitioning them from a physical context to a 
virtual one. Most agreed with the vision of distance lectures/instrumental contents/presence of guests. 
Some answered that all their courses could be delivered at a distance. 

The last question asked them to define the role of the space after the COVID-19 experience. They were 
asked to reflect on the possibility that space could become a place of high interactivity between users 
(interaction has been confirmed as one of the missing parts in the learning activities), a place specialised 
for certain teaching activities. 58.5% answered “no”, and 41.5% answered “yes”. Those who answered 
“no” commented that the physical space is an irreplaceable component of the teaching activities 
(embracing the Politecnico's point of view on space). It could not only be used for highly specialized 
activities but also for close interactions with the students (interaction between users has been indicated 
to be one the missing part in online learning activities), reconfirming the central role of space. The ones 
who said “yes” commented that some parts of the teaching activities such as design processes, co-
design and collaborative activities, prototype making should be carried out in a physical space. 
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Figure 12. Perception of space after online experience. 

3 CONCLUSIONS 
The surveys offer exciting insights into the attitudes and opinions of users immersed in an online learning 
environment and offer interesting food for thought on the possibility of different learning environments 
interacting with each other. Within the on-site environment, the students proved to be quite at ease 
within a technological space. The possibility to move the furniture was noticeably appreciated. Space 
flexibility increased the effectiveness of frontal lessons, the use of assessment tools to work with 
personal student apps, and the execution of constructive learning activities.  

On the other hand, although there was some initial apprehension about their use, the innovations of 
complete distance learning within an online environment were widely embraced. This means they are 
fully capable of engaging students when the technology is properly mastered. The most effective 
technological instruments are recognised as personal technologies or in close synergy with personal 
devices. Thus, the need for new relationships emerges between the technologies present within the 
physical space and the user-owned personal technologies. “Educational technology approaches 
evolved from early uses of teaching tools and have rapidly expanded in recent years to include such 
devices and approaches as mobile technologies, virtual and augmented realities, simulations and 
immersive environments, collaborative learning, social networking, cloud computing, flipped 
classrooms, and more” [13].  

A reflection should be made on their choice and use in a hybrid learning environment, and questions 
should be asked. Were those tools of technological communication the right ones? Were they used in 
the right way? Is there a lack of trust in using tools that have not been used much before? Conole et al. 
[10] pointed to a shift in the way students work, suggesting a complex interrelationship between 
individuals and instruments. The authors state in their conclusion that “technology is not simply seen as 
an “add on” for these students, it is central to how they organise and orientate their learning. The 
technologies provide them with a wide variety of alternatives for interaction and communication in 
relation to learning and flexibility of use which enables them to take control of their learning” [8, p.522].  

Through new relationships and forms of interaction, technology can be enhanced and inserted into the 
space, triggering collaborative and social dynamics, and thus help to create new hybrid learning 
processes. Moreover, the teacher's role as director of operations becomes necessary for teaching 
activities to achieve a good result. In situated learning, where collaborative activities and social 
communications are encouraged through practical experience, technologies become tightly connected 
to the physical space. This matters even more in a digital environment. The teacher must be able to 
design learning activities capable of optimising the use of technology. A technological learning 
environment is not sufficient by itself; it has to be adopted by learners in line with their ability, self-
management and perspectives on technological learning environments [14].  

Thus, there is a necessity for a more engaging technological approach and a greater integration between 
activities and technological tools, and it becomes essential in transitioning from traditional learning to a 
hybrid one. “Educational technologies can facilitate learning and improve performance by creating, 
using, and managing appropriate technological processes and resources, and they can help create an 
environment in which learning more easily could occur” [15]. Technologies can become the bridge 
between the on-site and online environments. The experimentation carried out during the emergency 
period has generated awareness among the School of Design teachers that the use of technologies can 
amplify learning activities. They are ready to mix on-site and online approaches, even when it comes to 
activities with a high degree of interaction, such as co-design or project phase review activities. They 
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want to enrich their teaching activities and possibly find new ways to update and innovate the learning 
processes.  

The results obtained from the survey on online environments indicate that there will be the need and 
opportunity to create new hybrid processes in the near future and to change the attributes and 
requirements of the physical space. “Space is not a thing but a process” [16]. Reflecting on the data, it 
is possible to think, reflecting on the data, of an evolution of teaching environments in which analogical 
and digital processes, physical and intangible aspects, contribute to creating the right conditions for 
improving relationships between the different actors involved in the learning process. There will be space 
for investigating new policies for the new hybrid learning processes, discussing the creation of updated 
learning approaches, and reflecting on the designer's role in designing new kinds of learning 
environments. Today, the classroom has extended past four walls into what is known as “virtual space” 
allowing for learning to happen virtually anywhere and anytime [17]. Therefore, space should be in 
charge of specific activities that cannot transcend the physicality and spatiality of a face-to-face learning 
relationship. Space, therefore, becomes the pivotal element for implementing essential functions that 
enhance both the role of the teacher and the students’ activity.  

In the month of August 2020, the Politecnico di Milano has faced the exigence of change, intervening 
on the technological equipment (provided by Cisco) of the classrooms. The initiative has involved 
technological partners in the setting up of 340 classrooms located on different campuses. It is the 
concrete expression of Politecnico's vision of a world where digital and physical coexist and interact, to 
give life to quality and inclusive user experiences. Politecnico had to envision a better future for learning 
activities. As Agostino Santoni (CEO of Cisco Italia) stated in an interview in September 2020 [18], the 
health crisis has introduced new paradigms and mindsets, demonstrating the urge to design new ways 
of interacting, teaching and communicating. In a condition of great emergency, the sole use of digital 
technologies has been a great solution: practice, especially in the educational setting, has shown us 
that we cannot neglect a hybrid approach that incorporates physical and digital, involving more 
participants, so that all learners can participate actively, whether they are in a physical space or 
connected online. It is not only a problem of ensuring the stability of learning for those who are unable 
to enter the classroom due to pandemic issues, but also of creating and introducing new forms of 
teaching and learning [18]. 
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Abstract 
Our current education system faces complex challenges. These challenges manifest themselves in the 
different performances of students who are not always ready for life after school, e.g., future pedagogical 
practice. In the educational process, the latest knowledge regarding science and technology is being 
used. Various methods and trends are applied. A necessary component in the training of pre-service 
chemistry teachers during their studies is, in addition to acquiring theoretical knowledge, for them to 
become familiar with its application in practice, e.g., during chemical excursions. This paper aims to 
examine the discipline of ”Chemical excursion” and point out how this discipline can affect young 
people's interest in working in a laboratory setting. This discipline plays an essential role in the pre-
graduate training of chemistry teachers. It is a bridge between theoretical knowledge and its practical 
use. Working in model situations, carried out during laboratory exercises within university studies, is not 
required to develop professional competencies. These begin to form only based on real examples from 
practice. They are developed further in the educational process within the profession. This paper 
describes students' excursions to a selected chemical laboratory in a wastewater treatment plant called 
ČOV Nitra (the Nitra region, Slovakia). The “Chemical excursion” discipline is intended for students in 
the 1st and 2nd years of the ‘Magister’ study program of the combined Teaching of Academic Subjects 
and Chemistry course. Education in this discipline is aimed at acquainting students with selected 
methods and procedures in laboratory facilities. This discipline focuses not only on the usage of 
chemical technologies but also on connecting theory with practice, thus broadening graduates' horizons 
of knowledge. We aimed to increase the level of education by attaching theoretical knowledge to 
practice. Based on the current state's evaluation, we can state that the relationships between education 
and its application in life are changing significantly. Acquired theoretical knowledge and practical skills 
that our students gain during their studies give them a wide range of applications. 

Keywords: education, Chemical excursion, experimental education, theoretical knowledge, pre-service 
teacher.  

1 INTRODUCTION  
Humans have individual and different characteristics [1-2]. These differences are observed in a person’s 
interaction with his/her surroundings in different aspects [2]. In investigating the individual differences in 
educational areas, these characteristics not diminish but also new classes of characteristics associated 
with the learning process emerge, such as learning styles, cognitive styles, and metacognitive abilities 
[3]. Improvement through personalised environments is a generally recognized practice [4-5]. One of 
the personalized learning subcategories is practice-based education. Educational systems built on 
practical knowledge are based in order to adapt the educational process and the content of education 
by the complexity of educational resources that learners utilise throughout the course [6]. Improving 
knowledge using methods presented in practice brings experience and more profound knowledge [7]. 
Educational systems monitor important learner characteristics and make appropriate adjustments to the 
instructional milieu to support and enhance learning [8]. This gradual qualitative change affects the 
development of personality and the improvement of education at our universities [9]. We are currently 
building an adaptable school system (often called an adaptive learning environment). The challenge of 
accomplishing this goal depends mostly on identifying characteristics of a particular learner or group of 
learners – such as type and level of knowledge, skills, personality traits, and then determining how to 
leverage the information to improve student learning [10-12]. With the increasing educational level of 
people, science and technology are developing, knowledge about living and inanimate nature are 
expanding. The thinking of individuals and groups is deepening, so society is developing spiritually [9].  

In the pre-graduate training of teachers, education requirements from current disciplines and fields are 
accepted. In the educational process, the most up to date knowledge of science and technology are 
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utilised. Various methods and trends are applied. A necessary condition in the training of pre-service 
chemistry teachers during their studies is, in addition to acquiring theoretical knowledge, also for them 
to get acquainted with the possibility of the application in practice, e.g., during chemical excursions. The 
aim is to support learners in developing knowledge and skills in a particular learning domain in chemistry. 

Chemical excursions to wastewater treatment plants (WWTPs) and their chemical laboratories are a 
source of information for pre-service teachers, from which they will draw in future pedagogical practice. 
Access to clean and safe drinking water is one of the primary life conditions in developed countries [13]. 
Water fulfils man´s fundamental functions, and it is the basis of life [14]. Wastewater treatment is an 
important national economic task, focusing on measures to stop unwanted changes in the cycle of 
substances. The framework for the proper functioning of the supply of drinking and drainage was defined 
by the Act on Public Water Supply and Sewerage, the Act on Health Protection, the Act on Municipal 
Establishment, together with the implementation of decrees setting hygienic requirements for drinking 
water, as well as the amount and the scope of drinking water [15-17]. At the same time, ensuring full 
compatibility of Slovak legislation with legislative regulations with the EU was carried out [18]. The water, 
from an anthropocentric perspective, provides significant benefits for society, ranging from economic 
benefits [19-20] (to aesthetic values [21]. People use water for personal consumption, agricultural and 
industrial production, transport, heating, conversion of energy potential, and recreational purposes. The 
average daily consumption of drinking water in Slovakia households ranges from 90 - 140 litres per 
person. We use drinking water for our daily needs; therefore, it has to be safe, from the point of view of 
health. Due to the development of the population, natural sources of drinking water are insufficient. In 
general, the development of industry and civilization and the degradation of the environment lead to 
various environmental problems [13], [22]. One of these problems is the continuous deterioration of 
water resources [13]. Surface water must also be treated to be changed into drinking water. In areas 
with a shortage of drinking water, direct abstractions from streams, but especially large-capacity surface 
water sources - water reservoirs - are used to supply the population with drinking water [18]. Thus, it is 
essential to know what all the wastewater treated at the WWTP contains, how we can reduce resulting 
pollution, and the quality of treated water let into rivers. 

This paper aims to approach the content of the discipline ”Chemical excursion” and point out how this 
discipline can affect young people's interest in working in a laboratory setting. The paper describes the 
annual excursions of students during the ”Chemical excursion” to a wastewater treatment plant called 
ČOV, Nitra and its accredited chemical laboratory, which is part of the ZsVS, a.s. Nitra (abbreviation for 
Západoslovenská vodárenská spoločnosť, a.s. Nitra) (the Nitra region, Slovakia). This paper describes 
the operation of ČOV Nitra, ongoing technological processes of the wastewater treatment plant, and 
purification. Throughout the excursion, students gained knowledge about the treatment of wastewater 
in the municipal sphere and the quality of water discharged into the Nitra River. In the Department of 
Chemistry laboratories, Constantine the Philosopher University in Nitra, students practically tested the 
knowledge acquired in the water samples analysis during the ”Laboratory Exercises in Analytical 
Chemistry”. 

2 METHODOLOGY 
Education in “Chemical excursion” is aimed at acquainting students with selected methods and 
procedures in technology and laboratory facilities. This discipline focuses not only on the chemical 
technologies used but also on theory and practice, thus broadening future graduates´ knowledge. This 
discipline plays an essential role in the pre-graduate training of chemistry teachers. The discipline is 
intended for students of the 1st and 2nd years of the ‘‘Magister’ study specialization, which combines 
Teaching of Academic Subjects with Chemistry‘‘ at Constantine the Philosopher University in Nitra 
(Slovakia). Every year, students of other years and those pursuing single subject study also participate 
in the subject. It is an imaginary bridge between theoretical knowledge and its practical use. Training in 
model situations, carried out during laboratory exercises within university studies, is insufficient to 
develop professional competencies [23]. These begin to be formed only based on real examples from 
practice and are developed further in the profession´s educational process. The work methods are 
based on applying participatory and experimental methods and the gradual formation of teaching 
competencies through personal experience, practice-derivation of theory, and subsequent students' 
processing of knowledge [24-25]. 

While preparing the chemical excursions, our goal was to increase the effectiveness of education, the 
applicability of knowledge, the use of theoretical knowledge in practice, and provide space for reflection 
on the environment´s state. The extent to which the discipline met students' expectations is assessed 
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in a questionnaire that students completed after passing the discipline and the conclusions of which we 
present in this paper´s results. 

3 RESULTS AND DISCUSSION 
The existence of water management infrastructure and related water management services is at the 
same time a prerequisite for further social and economic development at the local, regional, national 
and global levels [18]. ZsVS, a.s. Nitra is a water company that provides production and the continuous 
supply of drinking water and drainage and treatment of wastewater for more than 900 000 citizens in 11 
districts [26]. During the excursion to the ZsVS, a.s. Nitra and their accredited chemical laboratory 
students became acquainted with wastewater and its composition, technological procedures of 
wastewater treatment, and chemical analyses of discharged water after treatment in the Nitra River 
recipient.  

3.1 Wastewater and its composition 
Information on the composition of wastewater is essential because the technological process of their 
cleaning derives from this. The natural quality of water has been changed by human activity. The water 
polluted due to this activity generates wastewater. Wastewater consists of used water (wastewater of 
altered quality, i.e., water used in housing estates, municipalities, houses, plants, medical facilities, 
industrial and agricultural plants, mining and processing plants). Furthermore, it can also be formed by 
other waters flowing there if they endanger the quality of surface water or groundwater (polluted 
atmospheric waters - rain, collecting accumulated pollution from the streets) (Fig. 1).  

 
Figure 1. Sources of wastewater. 

3.2 Technological procedures for treatment and cleaning wastewater  
Wastewater is drained to the wastewater treatment plants by gravity through the central sewer system, 
where it is cleaned. Technological processes are used in wastewater treatment. The number, type and 
arrangement of the processes depend on the water quality at the entrance, the required quality of 
purified or cleaned water and other factors. 

Technological processes for the purification of water and the cleaning of wastewater are divided into 
three groups: 

1 physical processes, physicochemical processes (sedimentation, sorting, filtration, flotation, 
adsorption, extraction, ion exchange, membrane processes, radiochemical processes, 
degassing, distillation), 

2 chemical processes (neutralization, precipitation, oxidation, reduction, combustion), 
3 biological processes (aerobic and anaerobic processes). Biological wastewater treatment is a 

treatment using the biological activity of microorganisms, mainly the decomposition of organic 
and other polluting substances in water when bacteria primarily caused it. 

• wastewater originates from: domestic dwellings (e.g. from toilets, showers or sinks), sanitary facilities,
mass caterers and other similar establishments and laundries.
• contains: organic (germs of infectious and parasitic diseases) and inorganic substances (Na, K, Cl-,
PO43-)

Sewage water

• wastewater originates from: the process of extraction of inorganic and organic raw materials
(sources) and their industrial processing (process waters) and liquid wastes generated from industrial
activities; large-scale agricultural production (fertilizers, chemical plant protection products);
concentrating large-scale animal production in large-capacity farms and expanding mechanization.
• contents: differ due to the nature of the pollution, the chemical composition and the physical
properties.

Industrial and agricultural wastewater

• wastewater originates from: industry, agriculture, rainwater and other sewage (wastewater).
• contains: wastewater from production processes, the production of plants and looking after
of animals, drainage waters designated for the improvement of land, waters from atmospheric
precipitation, hospital cooling and other wastewater.

Municipal wastewater
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The first mechanical stage (mechanical wastewater treatment) in the treatment plant discharges gross 
impurities from supplied wastewater. It is called preliminary treatment or rather pre-treatment. Water 
flows through the gravel chamber for settling out the grit from the water (the principle of settling). The 
water then reaches screens (bar, finely) used to remove large objects from the wastewater. At first, it 
comes to the coarse screens and then to the fine screens, which remove smaller items such as matches, 
cigarette butts or unprocessed foods. The next sedimentation stage is called primary treatment. The 
wastewater flows to so-called ”pre-settling basins” or, uses the technical term, primary settling tanks, 
sand screens to deal with fats and oils, filtration, spinning and flotation. After preliminary treatment, the 
water is purified to a level of about 40 %. 

The secondary treatment is also called the chemical stage (chemical wastewater treatment). Chemical 
processes improve settling efficiency, and mechanically purified water is disinfected. These processes 
use neutralization, precipitation (Ca(OH)2, FeCl3, Al2(SO4)3), oxidation, reduction, and extraction 
(pollutant-dissolving component). Water chlorination is used for disinfection. 

The third stage is the biological wastewater treatment. Biological wastewater treatment is based on 
decomposition processes, similar to self-cleaning processes. For aerobic biological treatment, activated 
sludge is used. In the so-called "activation basins," water is driven by pre-treatment water mixed with 
activated sludge. In the aeration basins, it is aerated with blown air. Subsequently, the sludge is 
separated from the water in the settling basins by sedimentation. The water purified in this way is 
discharged into the recipient of the Nitra River. During the biological stage, the excess sludge (i.e. 
excess bacteria) is pumped out and moved to the settling tanks [27]. Here, the sludge settles and is 
transported to digestion tanks for further treatment. In the digestion tanks, sludge pumped out of the 
settling tanks is heated and mixed. Afterwards, biogas is produced during the digestion process from 
the sludge, which the wastewater treatment plants can reuse, for instance, for electrical and thermal 
energy production. Sludge gas generated in this process from the digestion tanks is accumulated in gas 
tanks, from which it is used for the production of technological and operational heat. If it complies with 
agricultural standards, sludge digested and dewatered to the optimal degree can be reused to fertilise 
industrial crops [27].  

The quality of water discharged back into surface waters (rivers, streams, lakes) in the recipient is not 
finished yet. The final step of wastewater treatment is the deep inspection of service water in an 
accredited laboratory of the ČOV Nitra. The inspection aims to analyse the contamination level and 
ensure that the treated water complies with the highest standards to be discharged back into the Nitra 
River. The water analysis verifies that all pollution has been removed from the water and meets all the 
strict regulations for the water to be discharged back into the Nitra River. The treated wastewater must 
meet all the required quality regulations set by the relevant environmental authority´s water legal 
decisions. These are based on the Regulation of the Government of the Slovak Republic no. 296/2005 
Coll. and at the same time take into account the opinion of the watercourse administrator and the 
emission-immission principle so that the quality of water in the watercourse, which is the recipient of the 
relevant wastewater treatment plant, meets the requirements set out in government regulation [28]. The 
ČOV Nitra operation creates preconditions improving the situation in the Nitra River and its surroundings 
and thus for maintaining the quality of the health of the population living here. The current area of the 
Nitra river basin measures 4,501 m2, and the length of the stream is 196.7 km; therefore, it is essential 
to pay attention to preserving the surrounding fauna and flora. 

Wastewater treatment is undoubtedly a complex process with a noble goal, requiring qualified experts´ 
work [27]. 

3.3 Integration of theory and practice in pre-service teacher education  
The students gained the acquired knowledge via an excursion to an accredited chemical laboratory at 
the ČOV Nitra during the “Laboratory Exercises in Analytical Chemistry” (Fig. 2). During these laboratory 
exercises, they analysed the surface running water´s data quality based on selected physical-chemical 
and chemical characteristics. The following selected factors were analyzed: temperature, water reaction 
(pH), conductivity, fluoride, chloride, sulphate, ammonia, nitrite nitrogen, nitrate nitrogen, total nitrogen, 
phosphates phosphor, total phosphor, CODMn (chemical oxygen demand), BOD5 (biochemical oxygen 
demand after five days), ANC (acid-neutralizing capacity) and BNC (base neutralizing capacity). 
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Figure 2. The discipline “Laboratory Exercises in Analytical Chemistry”. 

The analytical methods and analyses used were in accordance with valid Slovak technical standards 
and procedures:  

• water flow temperature (temperature determination [29]);  
• pH reaction (potentiometric determination of pH [30]);  

• electrical conductivity (determination of electrolytic conductivity [31]);  
• chlorides (argentometric determination with chromate indicator-Mohr´s method [32]);  

• sulphates (gravimetric determination [33]);  
• fluorides (determination by Fajan’s method [34]);  

• ammonium nitrogen (spectrophotometric determination by the indophenol method [35]);  
• nitrite nitrogen (spectrophotometric determination with sulphanilic amide and NED-dihydrochloride 

[36]);  

• nitrate nitrogen (spectrophotometric determination with sulfosalicylic acid [37];  

• Ntotal (Kjeldahl´s method) [38];  
• phosphates phosphor and total phosphor (spectrophotometric determination using a wavelength 

of 690 nm) [33];  

• chemical oxygen demand (CODMn-Kubel´s titration method with KMnO4) [39];  
• acid-neutralizing capacity up to pH=4.5 (ANC4,5-titration by c(HCl)=0.1 mol.dm-3 standard 

solution) [33];  

• base neutralizing capacity (BNC) [33];  
• biochemical oxygen demand after 5 days (BOD5). The BOD5 value and other parameters 

characterizing wastewaters are essential also for the assessment of the possibilities of biological 
wastewater treatment [39].  

The determined values from the analyses were compared with the limit values of the current legislation 
and standards [40].  

3.4 Recommendations for pedagogical practice 
Based on the current state's evaluation, we can state that the relationships between education and its 
application in life are changing significantly. The application of theoretical knowledge and the importance 
of acquiring practical skills during the study is also confirmed by the fact that our graduates also find 
employment in chemical laboratories. Performed chemical analyses in laboratory conditions are 
conditioned by education and training in inorganic, organic and analytical chemistry.  

As for the content, we aim to strengthen the educational, experiential aspects and the development of 
those teaching competencies required [24]. Content innovation is also the mediation of content through 
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practice in model conditions and real operation situations. The extent to which the "Chemical excursion" 
met students' expectations and how it influenced them is assessed in a questionnaire that students 
completed after passing the discipline. 

Based on the results presented by the students, we can draw the following conclusions for the 
environmental and educational field: 

• Connection of theoretical knowledge and its application in practice has its justification. 
• Introduction to wastewater treatment plant technology and subsequent analyses expand the 

breadth and level of students’ experience. 

• Information about the physical, chemical and biological properties of water in streams and ways 
of their pollution motivate students to think about their role in protecting the environment's 
components. 

• The didactic advantage is the choice of analytical methods and analytical approach to identifying 
water samples (using knowledge of all chemistry subjects) and the possibility of use in practice. 
It is not possible to use a universal procedure, and each indicator's determination requires its 
method. 

• Analytical processes, i.e., sampling, separation of individual components, identification and 
resolution, and the solution of an analytical problem, need students to use knowledge from all 
chemistry areas actively. The analytical approach includes the use and understanding of 
fundamental chemical concepts, terms and laws, and the search for context, interconnection, and 
use of knowledge from inorganic, organic, physical chemistry, and biochemistry. Due to the 
diversity of analyses, some experience is needed to select each analysis´ appropriate procedure 
and correct methods. 

• Analytical methods have an essential role in the control and management of various production 
and technological processes, e.g., in water treatment at wastewater treatment plants and 
environmental monitoring. 

• Considering that chemical analyses work with chemical substances, it is also possible to involve 
ecology, the relationship to the surrounding environment, and possibly use some procedures to 
protect the environment to protect one's health and the health of others. From the perspective of 
work safety, it is crucial to minimize the risks by choosing chemical substances and mixtures. 

• Acquisition of skills and laboratory practice is a benefit for students in their further work. It 
presupposes students´ independent activity in searching for new connections and finding such 
relationships between knowledge and skills to contribute to their self-development for further 
education. 

4 CONCLUSIONS 
There is a direct connection between the deterioration of the natural quality of water and human activity 
becoming more intense and diverse. The sources of wastewater generation are continually increasing, 
reflecting the differences in wastewater quantity and quality. Wastewater treatment is an essential 
agricultural task because water quality affects the state of the environment and our health. 

Therefore, education systems should respond to the changes and needs of individual human activity 
areas in the intellectual and material spheres. Nowadays, the task of increasing the quality and efficiency 
of university education is a priority. Future graduates acquire the necessary knowledge and skills 
needed for chemistry teachers' professions in general, theoretical, and practical throughout university 
studies. Nowadays, there is an insufficient connection of acquired theoretical knowledge with practice. 
Professional excursions connected with practical demonstrations complement professional theory and 
practical training. They help to consolidate the academic knowledge and skills acquired in class and, at 
the same time, expand the professional knowledge base of future graduates. 

Based on gaining practical experience, students create their base for the philosophy of teaching in the 
context of self-observation, self-knowledge and self-education. Our graduates find wide application in 
public, private and alternative education. Acquired theoretical knowledge and practical skills give our 
students, during their studies, a wide range of applications. Experience to date shows that a well-
prepared graduate, after finishing university education, to which the education in the discipline of 
“Chemical excursion” also contributes, can qualify himself through the necessary knowledge and 
practical skills after being included in the work process. The change process that we are striving for in 
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future teachers' undergraduate training could be a stimulus for the future. The education that graduates 
receive is coordinating the system and vocational education for the labour market. Within the discipline 
of “Chemical excursion”, future graduates can also obtain information about their labour market 
opportunities. 

The decisive factor in protecting water resources' quality is water pollution sources, whether directly or 
indirectly, on water resources. One of the critical tasks of protecting used water sources in qualitative 
protection is pollution sources, namely point sources of pollution or surface pollution sources. The 
decisive sources of point pollution are discharged wastewater, not only municipal but also industrial. 
Water, the availability of fresh water, and water resources management affect the population's health, 
which is especially necessary for the current situation regarding the COVID-19 pandemic. 
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Abstract  
From the 2016-2017 academic year, a peer tutoring system has been developed at the School of 
Industrial Engineering (Eii) of the University of Valladolid (UVa) that facilitates their incorporation into 
university life for new students. This program is called Mentor Tutorial Attention Program (Mentor TAP) 
and is a program with and for students. It consists of a student of higher courses, "mentor", supervised 
by a professor, "tutor", that guides and advises a group of new students, "mentored", to help them in 
their incorporation to the Eii and to contribute to the success of their university studies. In addition, this 
Mentor TAP seeks that the “mentor” students can develop some transversal competences that constitute 
a basic part of the professional and training curriculum of the Industrial Branch Degrees. For all this, this 
program responds to the formula "accompaniment" + "training". 

Although objectives and work methodology have remained constant in the successive editions of Mentor 
TAP, from one edition to another different one some aspects have been modified to improve and 
strengthen it in the School. But, without a doubt, the edition of the 20-21 academic year is the one that 
has undergone the most changes in its implementation due to the pandemic. When the total confinement 
in our country was decreed on March 13, 2020, the diffusion of the program for the edition of the 20-21 
academic year was about to begin and it stopped short. Uncertainty invaded everything and, of course, 
also the edition of the program that, subsequently, was considered more necessary than in previous 
courses for tutored students. But health restrictions hinder proximity and closeness between students, 
two key characteristics in mentoring programs. In this communication, the adaptations that have been 
carried out for adequate development are exposed (recruitment of tutored students, virtual meetings of 
the mentors with the tutors and the tutored students,...) and the advantages and disadvantages found 
in each of them are analyzed, through the opinions indicated by the three groups involved in the 
satisfaction surveys that have been carried out. The study shows that, even if some of the advantages 
of being present are lost, the online format (e-mentoring) also provides good results, both for those 
under tutelage and for mentors. Therefore, a combination of both formats is possible when the situation 
requires it, always seeking to maintain the accompaniment and training of the students. 

Keywords: University Mentoring, Mentor, Physical Distancing and Social Approach. 

1 INTRODUCTION  
In the School of Industrial Engineering (Eii) of the University of Valladolid (UVa), for many years, there 
has been a group of highly motivated teachers in teaching improvement, forming a team that works, 
mainly, in the permanent training of its members, in the consolidation as a work group and in social 
responsibility with our educational environment. In 2015, at an Educational Innovation Congress, they 
learned about the existence of university tutoring programs among students and in the 2015-2016 
academic year they decided to participate in the call for Teaching Innovation Projects (PID) of the UVa. 
In this PID, a peer tutoring system was designed for new students in the Eii that would facilitate their 
incorporation into university life; in addition, training courses/workshops were sought for students of 
higher courses so that they could develop their social skills, guidance, leadership,... it was called 
MENTOR TUTORIAL ATTENTION PROGRAM (Mentor TAP) [1]. It was implemented, for the first time, 
in the following course, and in all courses have continued to be implemented to date [2,3]. 

Although objectives and work methodology have remained constant in successive editions of Mentor 
TAP, from one edition to another different aspects have been modified to improve and strengthen it in 
the School [4]. But, without a doubt, the 2020-2021 academic year is the one that has undergone the 
most changes in its implementation due to the covid-19 pandemic, since sanitary restrictions make it 
difficult to get close between students, the key characteristic in mentoring programs. The objective of 
this communication is to collect the adaptations that have been carried out in the Mentor TAP due to the 
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restrictions imposed by the authorities so that the Program had an adequate development and to 
analyze the advantages and disadvantages found in each one of them. 

2 METHODOLOGY 
The Mentor TAP consists of a student of higher courses, "Mentor", supervised by a professor "Tutor", 
that guides and advises a group of new income students, "Mentored", to help them in their incorporation 
into the Eii, and contribute to the success of their university studies. Many of the most important 
difficulties that new students in the Eii encounter are related to the lack of information and/or advice on 
aspects related to the structure of the degrees, the organization of the university, the different 
regulations, their rights and duties as students, student representation, etc.; in addition to the social and 
personal needs that they may require. 

With this Mentor TAP it is also intended that veteran students of Eii train and develop transversal skills 
such as leadership, communication, social skills and teamwork [5]. These competences constitute a 
basic part of the professional and training curriculum of the Industrial Branch Degrees, which are the 
degrees taught at the Eii. 

In the different editions of Mentor TAP, objectives and implementation phases have been maintained 
constant. 

Among the objectives that remain we can say: accompany new students in the Eii (Mentored) through 
the support of veteran students (Mentors), facilitate the development of transversal competences of the 
Mentor students and enrich the list of services that are provided at the School. 

Among the implementation phases that remain we can say: dissemination of the program, establishment 
of the application process and deadline to be a Mentor, selection of mentors from among those 
registered, training, Tutor-Mentor and Mentor-Mentored meetings, evaluation of the process through 
surveys and a SWOT analysis, and proposals for improvement for the next edition. 

To carry out this communication, all aspects of the Program for the 2019-2020 academic year have 
been compared with those of the 2020-2021 pandemic course. Subsequently, those that have changed 
will be analyzed and an attempt will be made to evaluate the effect of each one with the available tools: 
the results of the satisfaction surveys that have been carried out on the three groups involved (Tutors, 
Mentors and Mentored) and the opinions expressed by Mentors in the papers presented at the end of 
the Mentor TAP. 

The study carried out shows that there have been changes in the following topics: 

• Dissemination of Mentor TAP, both for Mentors and for new students. 

• Delivery of training for Mentors. 
• Format of the meetings, both of Mentors with Tutors and Mentors with Mentored. 

• Closing ceremony. 

3 RESULTS  
Each of the 4 different aspects found will be analyzed below and it will be described how they have been 
implemented in the 2020-2021 academic year, taking into account the restrictions imposed by the 
pandemic. 

3.1 Dissemination 
When in March 2020 the total confinement was decreed in Spain, the dissemination of the program for 
the 2020-2021 academic year was about to begin, but it stopped short and uncertainty invaded 
everything for some time. Later it came to the realization that precisely in the 2020-2021 academic year 
the program was more necessary than in previous courses since difficult times were being lived for 
everyone, but perhaps even more so for new students at the University, after have completed the 
previous year without classes for more than two months. All this made it rethink again and it was decided 
to adapt the program to the current circumstances. 
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3.1.1 Dissemination for mentors 
Usually the diffusion for the recruitment of Mentors begins in the month of April. The procedures used 
are various: posters and flyers that are placed in the most visible spaces of the School, news on the 
School and TAP official websites, information from the teachers who teach in second and third year, 
since the following course will be third and fourth year students respectively, and of course, the “word 
of mouth” of the Mentors to their own classmates. We had to do the dissemination without posters and 
flyers, we were all locked up at home, but the rest of the procedures could be maintained. The number 
of Mentors decreased compared to previous courses, as can be seen in table 1 where the number of 
each of the editions is shown. Even so, the Program has developed without problems, although it is true 
that in some group instead of 2 Mentors there was only 1 and unfortunately it has been lost the support 
of the other partner. 

Table 1. Number of New income Students, Mentored, Percentage of Tutored with respect to new entry and 
Mentors, in each academic year since the program was implemented. 

Academic 
year 

New income 
students 

Mentored 
students Percentage Mentors 

2016-2017 459 95 20,7 31 

2017-2018 437 85 19,5 39 

2018-2019 485 165 34,0 41 

2019-2020 430 110 25,6 45 

2020-2021 413 124 30,0 19 

3.1.2 Dissemination for new students 
The dissemination for the new income Students, the future Mentored students, was also done through 
posters and flyers that were placed in the most visible spaces of the center during the Open Doors Day 
organized by the UVa for high school students, in the dates close to the EBAU tests and the enrolment, 
when they approached the School. Information was also disseminated through the school's website. 
This academic year, as everything was different, new students did not come to the School either, they 
did everything electronically. To ensure that they received information from the Mentor Program, the 
Director of the School sent a letter to all new students. In this letter, the School welcomed them, and 
they were informed that a Tutorial Care Program was implemented in the School, they were told what it 
consisted of, some of the topics that are discussed in the Mentor-Tutored meetings, they were provided 
the program website so that they could consult more information, and if they wanted to participate as 
Tutored students to receive support and advice in the 2020-2021 academic year from Mentor students, 
they had to register through the Mentor TAP website, a few days before the Welcome Day. In previous 
editions they were not asked to register, but this time it was considered necessary, as it was the way to 
contact them since the meetings were designed to be held online. The response was good, 172 students 
enrolled, 41.6% of new income students at the School. In table 1 it may be seen, for each of the 
academic years, the new income students, the Mentored students who completed the survey at the end 
of the program, and the percentage of these ones over the others that in this time it is observed that 
there has been kept between the values of the two previous editions. 

3.2 Training for Mentors 
To be a Mentor, it is necessary to complete the programmed training that consists of two courses: 

• 1st Course: TRANVERSAL COMPETENCES OF THE MENTOR: Leadership, Communication 
and Teamwork. 

• 2nd Course: GENERAL OPERATION of the University of Valladolid (UVa) and the School of 
Industrial Engineering (Eii). 

Both courses are held in person at the beginning of September before the start of the Mentor Program 
and later they have to do a final work that consists of the planning, development and presentation of a 
training pill associated with one of the topics exposed in the course on General Operation of the UVa 
and the Eii, developing the transversal competences acquired in the first course of training. In previous 
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editions, 4 hours have been devoted to each course, introducing group work dynamics and developing 
practical cases. This year, with the imposed social distance restrictions, this was unfeasible and training 
has been greatly reduced. 

In order to assess the training received, two questions have been introduced in the survey conducted 
by the Mentors (“The initial training has been useful for me for the meetings with mentored students” 
and “The initial training has been interesting for me”). As shown in table 2, both the usefulness and the 
interest of the training value it well but the value is slightly lower than that one of previous academic 
years. 

Table 2. Mentors’ assessment, on a scale of 1 to 4, on the received training. 

 Academic year 19-20 Academic year 20-21 

Utility 3,5 3,1 

Interest 3,4 3,2 

If some of the opinions expressed in the final works carried out for the closing ceremony are considered, 
phrases such as these appear: "Interesting topics, unknown and that come in handy". "Useful to learn 
about aspects that we still did not know about the UVa". "Interesting hands-on activities." "Learning in 
the training of mentors". "It would have been better to carry out more training activities, but given the 
situation it is understandable not to have been able to do more". 

3.3 Meeting format 
The need to reduce contact as much as possible to avoid contagion has also changed the way in which 
meetings were organized and held, reducing presence to minimal occasions. 

3.3.1 Tutors-Mentors meetings 
During the development of the Program, the Tutors are the ones in direct contact with the Mentors, both 
meet several times, since the Tutors help and guide the Mentors to prepare both the meetings that the 
Mentors will carry out with their Mentored students, as the presentation that the Mentors will present at 
the closing ceremony of the Program. 

The following data is obtained from the analysis of the Tutors' surveys: 

• The main communication channels between Tutors and Mentors, outside of the planned 
meetings, have been through: e-mail, videoconferences and WhatsApp. Indicating that these 
communication systems have worked correctly. 

• As positive aspects of the Mentor TAP, they indicate also this year that it facilitates the Mentor-
Mentored relationship and the Tutor-Mentor contact. 

• During this academic year the program has allowed students to develop skills such as quick and 
effective adaptation to circumstances. 

• As aspects to improve in the Mentor TAP, although they consider that this academic year has not 
been representative of the normality of recent years, the tutors have indicated that virtual 
meetings, although they present advantages, do not motivate students in the same way as face-
to-face meetings and hinder the Tutor-Mentor relationship. 

3.3.1 Mentors-Mentored meetings 
One of the main parts of the Project are the Mentor-Mentored meetings in which the Mentors accompany 
the Mentored students, expose them the topics they need to know when they arrive at the University, 
they solve doubts, ... sometimes they even act as "psychologists", accompanying them, listening to them 
and trying to motivate them. Through the meetings the Mentors have to make the new students feel that 
they can count on them, they have to tell them with words and deeds. Also the Mentors have to try to 
motivate the Mentors to attend the meetings, although always focusing on helping those who want to 
be helped and commit to the Mentor TAP. In these meetings, the approach given by the Mentors is very 
important, it must always be a positive approach, focusing on what can be done, on what is going well, 
on getting the most out of the new ones, on promoting relationships between them, etc. The help of an 
equal who has been through something similar is very valuable. 

2761



 

 

All this is difficult to achieve, even in person, so with online meetings the challenge is even greater since 
the contact is much colder and more distant, and there is no such important and always necessary “non-
verbal communication” between Mentors and Mentored students. 

In the Mentors-Mentored meetings of this academic year there have been two changes compared to 
previous editions: the dates to hold them have not been programmed in the schedules and the way to 
do them by introducing the online format. 

The Eii opted for safe presence for the 2020-2021 academic year and all classes (both theoretical and 
practical) were scheduled in person, for this, smaller groups were made that allowed to maintain a safe 
distance in all classrooms (all of them have a permanent ventilation system that renews the air in the 
classroom with that of the outside). This meant increasing the complexity of the schedules and they 
often did not accommodate the dates of the Mentor-Mentored meetings as in previous years. For this 
reason, it was decided that each Mentor would set the dates with their group of Mentors. This has been 
a factor that the Mentors have considered positively, in the survey: 

• A large majority (76%) consider that the dates scheduled for the meetings have been adequate. 
• They also indicate that the meetings should be held before the third week, since after this date 

the workload increases, which causes a reduction in attendance at the meetings of Mentored 
students. 

The first meeting was held in person after the Welcome Ceremony organized by the Directorate of the 
School, with the students each in their classroom. The rest of the meetings in most of the groups were 
online. 

• In the survey, both Mentors and Mentored students were asked about this format “the online mode 
has facilitated my attendance at meetings”, obtaining a higher rating in Mentored (3.1 out of 4) 
than in Mentors (2.1). 

• Figure 1 shows the tools used by the Mentors to hold the meetings and the number of Mentors 
that used each of them. It is observed that the most used has been Google Meet, followed by 
Skype. 

• Most of the mentors (77.8% of the respondents) indicate that they have not had technical 
problems when conducting virtual meetings, although some students had problems when using 
free virtual meeting platforms, due to a temporary limitation of its duration and in other cases, 
specific problems of not allowing them to enter the meeting room. 

• In addition to the meetings, more than 94% of the Mentor who responded to the survey have used 
WhatsApp as a means of communication with the Mentored students, indicating, except in one 
case, that it has worked very well. This medium is the most used and the best valued since they 
mostly consider that dissemination through WhatsApp is fast, comfortable and effective. The other 
route used, simultaneously with whatsapp, has been e-mail (personal or institutional) although 
they indicate a good functioning, they opt for the use of whatsapp. 

• In the papers presented, the majority indicate that online meetings are less effective and attractive 
than face-to-face meetings because it reduces participation and interaction with the Mentored 
students. The number of attendees to the meetings was decreasing, although this also happens 
in other editions. When it comes to configuring the mail and Eduroam in a remote way, they feel 
that they cannot help them because "they do not see their computer" and they do not know what 
is really happening to them. But they also value that they have learned the use of tools for 
telematic communication. 
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Figure 1. Tools used by Mentors for Mentor-Mentored meetings and number of Mentors  

that have used each of them. 

3.4 Closure of the Program 
Every year a Closing Act of the Program is held in which some results of the program, number of 
participants, and results of the surveys are presented. Mentors make an assessment of the Program 
and they are given the certificates of participation and training. The Director of the School closes it, a 
family photo is taken and finally it ends up in the cafeteria talking with each other. In this academic year, 
it had also been scheduled in person, although with restrictions and without the meeting in the cafeteria, 
but in the previous days the data on infections of the covid-19 were increasing every day and it had to 
be suspended. A series of inconveniences did not make it possible for it to be held online either, so the 
Mentors sent their presentations to the Tutors to fulfill their commitments to the Program. Despite the 
drawbacks, the Mentors express their satisfaction with phrases like these in their presentations: “A good 
and very active group was formed with whom it has been a pleasure to work and with whom I continue 
to be in contact”. "As mentors it has been a rewarding and interesting experience, despite not being 
present, so we will try to repeat next year and encourage more people to join". "Thank you, it has been 
very useful, we are proud of the functions we have performed and most of us will sign up again next 
year" and a group of Mentors ended their presentation with the phrase "Thank you very much for this 
program!" 

4 DISCUSSION OF THE RESULTS 
The results obtained show that some of the changes introduced are better than others, but if the global 
assessment of the Program made by the three groups involved is analyzed, an average score of 8.7 is 
obtained on a 10-point scale (Figure 2 left), and analyzing the response of each group, no great 
differences were observed in the results with respect to those of other academic years (figure 2 right). 
A more detailed analysis indicates that 85% of Mentored students and 86% of Mentors give the Project 
an evaluation of 8 points or higher. 

    
Figure 2. Project score during this course (left) and in previous editions (right). 

If the number of Mentored students who attended the meetings in the last two courses is compared, the 
results are better this course, figure 3, than the last one, figure 4. To facilitate comparison, it should be 
remembered that the number of meetings was slightly different, since this year there was one less, and 
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also during the 2020-2021 academic year the first meeting was held just after finishing the Welcome 
Ceremony, which many students usually attend. Taking into account the number of new students to the 
last meeting this year has attended 32% compared to 25% of the last one. 

 
 Figure 3. Number of attendees at each meeting in the 2020-2021 academic year 

 
Figure 4. Number of attendees at each meeting in the 2019-2020 academic year 

Another noteworthy fact to evaluate the Program is the result of the following survey questions (on a 4-
point scale): "I believe that participating in the Mentor TAP has facilitated their integration into the 
University for the Mentored." valued by Mentors with a 3.4 and by Mentored students with a 3.1. "I would 
advise future students to attend these meetings" the result of the Mentors is 3.8 and that of the Mentored 
3,6. 

Finally, some of the textual phrases that are collected in the open questions of the survey of Mentored 
and Mentors are exposed, which show that despite the restrictions of this course the Program has been 
useful for both groups. 

The Mentored students highlight the help received and the closeness and good work done by the mentor 
students: "It helps integration and adaptation in Eii". "It makes it much easier for us to enter the UVa". 
"It helps to start the course with more confidence since you solve any doubts you may have". "It helps 
to know the advantages offered by the UVa such as scholarships, credits, services, etc". “I think it helps 
new students a lot and gives us a lot of security”. “It has been very complete and they have explained 
things to us that otherwise I doubt we would have known so quickly. They have been patient and have 
helped us in whatever way they could. A marvel". “As the mentors are students, there is a certain 
closeness thanks to which we have more freedom to ask questions about possible problems we may 
have. In addition, I consider it very positive that we have contact with the mentors via WhatsApp or via 
email during the rest of the academic year". "The mentors are very nice and the explanations are 
entertaining". "... he has treated us very well, solving all our doubts and advising on everything necessary 
about the UVa and the degree". 

The Mentors comment as positive aspects: "... a close relationship with people who show you the steps 
to follow in various aspects is essential". "It has helped me on a personal level with the presentations 
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and public speaking and I have acquired knowledge of the School and the University that I did not know 
before, and I see colleagues from other degrees who are in 3rd grade and do not know it". "Helping new 
students and teaching them things that I would have liked to know...". But they also propose 
improvements: “Sponsoring more the Mentor Program so that they find out and participate in it, both for 
Mentors and for Mentored”. “Despite the circumstances, I think it would have been better if they let us 
do it in person since both me and the Mentored students feel more comfortable and in a more relaxed 
atmosphere. The online experience has nothing to do with it". 

5 CONCLUSIONS 
Despite the great difficulties that have arisen during this course related to the restrictions due to covid-
19, mainly social distance, when this type of program requires closeness, contact, empathy, ... all those 
involved have valued it positively and mainly the students to whom it is directed, both Mentors and 
Mentored. The study shows that, even if some of the advantages of being present are lost, the online 
format (e-mentoring) also brings good results, both for the Mentors and Mentored. Therefore, it can be 
concluded that a combination of both formats is possible when the situation requires it, as long as it 
seeks to maintain the accompaniment and training of students, the main pillars of this type of program. 
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Abstract 
This research aims to present the impact of the immediate transition to online learning among preservice 
teachers at an academic college in Israel during the pandemic on their beliefs about the efficacy of 
online learning. These beliefs were measured by measuring the level of the students’ readiness to 
engage in online learning itself as well as the level of readiness to teach online in the future in light of 
their experience.  

Keywords: Willingness to engage in online learning, Readiness to engage in future online teaching. 

1 INTRODUCTION  
In recent years, education systems have invested considerable efforts in implementing the use of digital 
tools suited to teaching, learning and assessment that enable new methods of teaching and learning. 
Many studies present the processes that lecturers, teachers and learners have undergone in the 
transition to technology integrated learning in either hybrid or fully online formats (e.g.,   [5], [1], [12], [6], 
[13];. These studies describe multi-year processes of pedagogical innovation, experience of digital 
environments and improvement of these processes from year to year.   

The outbreak of the COVID-19 pandemic led to an immediate, forced transition to digitally-based remote 
learning for all levels of the education system simultaneously. Because of the need for social distancing, 
concepts such as the physical learning space, the class as a social unit, teacher-learner relations, lesson 
planning, teaching and enforcing rules, lesson-management decision making, handling disruptions and 
other central elements of educational work in a physical space at school all underwent rapid and drastic 
change. 

The aim of this research is to present the impact of the immediate transition to online learning among 
preservice teachers at an academic college in Israel during the pandemic on their beliefs about the 
efficacy of online learning. These beliefs were measured by measuring the level of the students’ 
readiness to engage in online learning itself as well as the level of readiness to teach online in the future 
in light of their experience.  

1.1 Theoretical background 
The pandemic and the isolation it imposed left education systems with no choice but to make a rapid, 
intensive shift to online learning environments. Until then, in most learning institutions remote learning 
had constituted a very minor part of teaching, but the pandemic obliged all institutions to move rapidly 
to remote teaching, even though the majority of lecturers had had no training for it. Dhawan (2020) 
expressed this very clearly:    

Resistance to change will not help any educational unit across the world. They will be 
judged on their pace to adapt to the changes in such a short period and their ability to 
maintain the quality […] How well they behave and how well they maintain their quality of 
education amidst this crisis shows their adapting capabilities. The shift from face-to-face 
lectures to online classes is the only possible solution [9]. 

He (ibid.) proposed looking at the positive elements of the crisis, which were making education systems 
worldwide change and adapt to new learning conditions using the technologies available for teaching-
learning and adjusting them to the physical environments where learning was now taking place – mainly 
in the learners’ homes.   

Studies on the integration of technology into teaching [6],[4], indicate two types of obstacles that might 
hinder or make it harder for participants to take an active part in online learning  – those deriving from 
external factors such as a lack of technological skill or the inability to construct an effective teaching 
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plan in an online environment, and those deriving from internal factors originating in beliefs and attitudes 
towards online learning and the ability to adapt to a changing learning environment. The current study 
addressed the internal obstacles expressed via the beliefs of preservice teachers about the intensive 
online learning they experienced during the imposed immediate shift to it the second semester of 2020, 
while also examining the impact this experience might have on the goals they set themselves as future 
teachers when they have to engage in online teaching.    

The study is based on Cognitive Orientation (CO) theory, with a questionnaire designed to measure 
motivation to engage in online learning [10]. CO theory discerns four types of relevant beliefs: about 
oneself, about how things happen; about how things should be, and about one’s goals. In this study we 
focused on two of these: their beliefs about functioning as online learners and about their future teaching.  

This CO approach enables the assessment of learners’ motivation to engage in online learning-teaching, 
without explicit reference to the behavior measured. The assumption underlying this theory is that 
behavior is not based on a rational, conscious decision and thus it provides an insight into the basic 
dynamic of the behavior measured, in this case – willingness (which is in fact the basic motivation) to 
engage in online teaching-learning [11]. 

2 METHODOLOGY 
Participants were 378 students at a teacher education college who experienced the sudden move to 
online learning during the pandemic. The online research questionnaire provided triangulated qualitative 
and quantitative data. It consisted of two parts: the quantitative part was based on CO theory with 
questions to be answered on a 5-point Likert scale, while the qualitative part contained the following two 
open-ended questions: “Describe one of your experiences during online learning that you consider to 
be optimal.” and “Describe one of your experiences during online learning that you would consider 
unsuccessful for you.”    

The qualitative questions underwent content analysis of 445 statements relating to excellent and 
unsuccessful lessons during the second semester of 2020 [8]. 

The study was approved by the Ethics Committee of the Kibbutzim College of Education. It was made 
clear to the participants that responding to the questionnaire was voluntary and that their anonymity 
would be preserved. The researchers have no way of locating the respondents in order to return to them.  

3 RESULTS 
Findings show a moderate level of willingness to engage in online learning, and for most statements the 
response was “Sometimes true”. Four statements showed unusual results: nearly half the participants 
claimed it is important for them to interact with others during online learning; about one-third claimed it 
is hard to develop curiosity in online learning; nearly half felt the direct contact with the lecturer in online 
learning does not provide an opportunity to improve their learning skills; and the majority claimed they 
try to give the most of themselves in the online learning.  

The level of students’ readiness to engage in online teaching in the future was also found to be 
moderate, and for most statements their response was “Sometimes true”. Three statements showed 
unusual results: most participants claimed that in online teaching it was important that their future pupils 
be able to get the most out of themselves and ask questions during the online lesson. Just over half 
claimed that online learning will prepare pupils for the job market in terms of 21st-century skills. 

Table 1 compares the level of respondents’ beliefs in their ability to function as online learners with their 
level of beliefs about their goals for their future online teaching.   

Table 1: Coupled t-test comparing research variables for all participants  

Belief about: Respondents Average SD t 

Myself in online learning 378 3.20 0.75 
-11.87 ***  

My goals and wishes for future teaching 378 3.52 0.56 
*p<0.05, **p<0.01 

2767



Table 1 shows that among the research participants there was a significant difference between the 
research variables in that their level of belief in their goals and wishes for their future online teaching 
was significantly higher (M=3.52) than their level of belief in their own online learning (M=3.20) (t(377) 
= -11.87, p<0.001).   

The analysis of the respondents’ statements about optimal and unsuccessful online learning revealed 
two leading criteria: “lecturer’s management of the online learning” (91 statements related to optimal 
online learning and 164 related to unsuccessful learning); and “my skill in online learning” (46 statements 
related to optimal online learning and 37 related to unsuccessful learning). Four other criteria that 
emerged were: “group work” (40 statements related to optimal online learning and 4 related to 
unsuccessful learning); “learning experiences in specific lessons” (34 and 12); “my ability to organizing 
a suitable learning environment for an online lesson” (5 and 6); and “assessment tasks suited to online 
learning” (1 and 5).  

4 DISCUSSION 
The study was conducted after one semester of rapid, unplanned transition to online learning in all 
courses. The respondents were asked to relate to their experience of intensive online learning and to 
the future challenge they will face as teachers who will probably have to teach at least partially online. 
The questions addressed the teaching-learning goals, the assignments they were given, the level of 
curiosity this kind of learning aroused, the level of independent and critical thinking skills required of 
them, and the connections that developed among the learners and between them and their 
teachers/lecturers. Differences examined were the level of respondents’ beliefs in their ability to perform 
what was asked of them during the experience itself, and the level of their beliefs about the teaching 
goals they will set themselves in the future.   

These initial findings indicate a gap between the learning experience and the readiness to teach online 
in the future. Online teaching and learning has undergone a significant change this past year, but despite 
the difficulties reported, students recognize the importance of this transition for the future. 

The findings indicate an initial stage in building beliefs about future online teaching as an integral part 
of a teacher’s work. The issues emerging from the respondents’ statements about optimal and 
unsuccessful online learning during the pandemic reinforce the findings  of prior studies about online 
learning during the crisis [9]. The main issues that emerge are, the need to build the learners’ sense of 
confidence in the learning process, the need for flexibility on the part of the lecturer, the need for 
formative assessment and hence the need to constantly make adjustments to the course contents to 
the online learning environment and the learning conditions it allows, and the need for transparency as 
to the course goals and learning methods. Tit was also necessary to take into account emotional and 
social aspects which, according to the respondents, helped them keep up with their learning since the 
lecturers made room for them [3]. It also emerged that, lecturers who planned their adjustments to fit 
the online environment and did not just “move” the physical learning space to an online learning space 
as is, and were able to maintain constructive and attentive communication with their students, were very 
much appreciated by their students, and served as role-models for them in terms of their own 
professional development.   

REFERENCES 
[1]  A. Margaliot, "Step into online collaborative learning: What teacher educators can learn from initial 

online collaborative experience". Journal of Ubiquitous Learning 11(4), 2018. 

[2]  B. Kolloffel, T.H.S., Eysink, & T. de Jong. Comparing the effects of representational tools in 
collaborative and individual inquiry learning. Computer Supported Learning 6, 223–251, 2011. 
https://doi.org/10.1007/s11412-011-9110-3 

[3]  D. Gorev, A. Margaliot, & T. Vaisman, "The situation here is just like a film—a horror film": 
Computer mediated troubled talk, academic learning and professional development in times of 
crisis. Language@Internet, 10, article 7 (2013). Retrieved 4 March 2021 from: 
http://www.languageatinternet.org/articles/2013/Gorev 

[4]  E. Yadegaridehkordi, L., Shuib, M., Nilashi, & S. Asadi, "Decision to adopt online collaborative 
learning tools in higher education: A case of top Malaysian universities". Education and Information 
Technologies, 24, 79–102, 2018. 

2768



[5]  F. Martin, C. Wang, & A. Sadaf, "Facilitation matters: Instructor perception of helpfulness of 
facilitation strategies in online courses". Online Learning, 24(1), 28-49, 2020. 

[6]  J. Tondeur, J. van Braak, P. A., Ertmer, A., Ottenbreit-Leftwich, "Understanding the relationship 
between teachers’ pedagogical beliefs and technology use in education: A systematic review of 
qualitative evidence". Educational Technology Research and Development, 65(3), 555-575, 2017. 

[7]  K. A. Meyer, "A study of online discourse at the Chronicle of Higher Education". Innovative Higher 
Education 35, 143–160, 2010. https://doi.org/10.1007/s10755-010-9138-8 

[8]  M. Bengtsson, "How to plan and perform a qualitative study using content analysis".  Nursing Plus 
Open 2, 8-14, 2016.  

[9]  S. Dhawan, "Online learning: A panacea in the time of COVID-19 crisis", Journal of Educational 
Technology System, 49(1), 5-22, 2020. 

[10]  S. Kreitler, "The structure and dynamics of cognitive orientation: A motivational approach to 
cognition". In S. Kreitler (Ed.) Cognition and motivation: Forging an interdisciplinary perspective (pp. 
32-61), 2013. New York: Cambridge University Press. 

[11]  S. Kreitler & A. Margaliot, “Motivation for cognition: The cognitive orientation approach”. In A. M. 
Columbus (Ed.) Advances in psychology research, 95, (pp. 97-11), 2012. New York: Nova 
Publishers. 

[12]  T. Seifert, O. Feliks, & M. Kritz, M. "Optimal teaching and learning practices in online multiparticipant 
courses". Journal of Educators Online, 17(1), n1, 2020. 

[13]  X. Yang, X., Zhao, X., Tian, et al. "Effects of environment and posture on the concentration and 
achievement of students in mobile learning", Interactive Learning Environments, 2020. 
doi: 10.1080/10494820.2019.1707692 

2769



 

 

STUDY OF THE JOURNEY OF THE MENTOR PROFILE WITHIN A 
UNIVERSITY MENTORING PROGRAM 

A.I. Tarrero Fernández1, L. Cuello Martínez1, V.A. Lafuente Sánchez2, 
M. Fernando Velázquez1 

1Universidad de Valladolid, E.I. Industriales (SPAIN)  
2Universidad de Valladolid, ETS de Arquitectura (SPAIN) 

Abstract 
At the School of Industrial Engineering (Eii) of the University of Valladolid (UVa) there is a stable group 
of teachers highly motivated by continuous teaching improvement. Its objectives are, mainly, the 
permanent training of its members, consolidation as a work team and social responsibility with the 
educational environment in which they work. In the 2015-2016 academic year, they designed a peer 
tutoring system for new students at the Eii, which would facilitate their incorporation into university life. 
This program is called Mentor Tutorial Attention Program (Mentor TAP) and consists of a student of 
higher courses, "mentor", supervised by a professor, "tutor", that guides and advises a group of new 
students, "mentored", to help them in their incorporation to the Eii, and to contribute to the success of 
their university studies. In addition, this Mentor TAP seeks that the students of higher courses, 
"mentors", can develop their social skills, communication, leadership, teamwork... skills that constitute 
a basic part of the professional and training curriculum of all Degrees of the Industrial Branch taught in 
the Eii. That is why this program responds to the formula "accompaniment" + "training". 

Based on what has been described above and taking into account that the key element of the program 
are the “mentors”, as they are a link between both “mentored” and “tutors”, one of the continuity branches 
of the program focused on analyzing the experiential journey of “mentors” through a Design Thinking 
tool: development of the Customer Journey Map (CJM) of the “mentors”. In this communication, the 
analysis of the “mentor” role is presented through this tool, examining the goals of the mentors, their 
expectations as users of the program, the points of contact, etc... 

Thanks to the Customer Journey Map, it is intended to more easily detect the real needs of the "mentor" 
profile within the Mentor TAP in each of the touchpoints in which it interacts with it, understanding these 
touchpoints as the key moments of the "mentor" which, from the program, must be corrrectly managed 
or stimulated in order to achieve optimal results 

Keywords: University tutoring, Mentor, Customer Journey Map. 

1 INTRODUCTION  
For new students, the University means facing a new educational environment with a series of difficulties 
that can be reduced by creating support and guidance systems. In addition, the School of Industrial 
Engineering (Eii) of the University of Valladolid (UVa) presents, for these students, peculiar problems, 
such as: the high number of degrees, complex schedules and being a center with several buildings. For 
this reason, it is very important to consolidate this project, based on peer tutoring, that a group of 
teachers from the Eii began with its design in the 15-16 academic year, in the call for the Teaching 
Innovation Projects (PID) of UVa, with the PID entitled "MENTOR Tutorial Attention Project for the 
School of Industrial Engineering" (Mentor TAP) and they continued the project in the successive 
academic years up to the current one [1,2,3,4]. 

This Tutorial Attention Project (Mentor TAP) is based on the formula of "training + support", trying to: 

• Facilitate the competence development of students in higher courses who participate as 
“mentors”, supported by teachers as “tutors”. 

• Help new students of Eii (mentored students) in their incorporation to the University, with support 
and advice from the “mentor” students. 
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Figure 1. Mentor TAP: Training+accompaniment 

The consolidation of this project in the Eii contributes to increasing the quality of its service and 
developing the potential of all its members. But the most important thing is that it is intended to reduce 
academic failure and the drop-out of new students in our degrees, and to train students in higher courses 
in transversal skills [5]. For this reason, Mentor TAP is a program with and for students. 

In this communication, the role of the mentor student will be analyzed as it is a fundamental “piece” of 
the program, it is the link between the students under tutelage and the tutors. 

2 METHODOLOGY 
In this communication, the analysis of the role of the Mentor Student will be carried out as an experiential 
journey of “mentors” through a Design Thinking tool: development of the Customer Journey Map (CJM) 
of the “mentors” [6]. 

With the aim of getting to know the Mentor Student better, the Customer Journey Map was born, that is, 
the map of the life cycle of the Mentor Student and his interactions with the Mentor TAP. It is a tool that 
serves to add value to each of the interactions that Mentor Students have, from the moment they decide 
to participate in the program until they obtain their certificate of completion. The particularity of this tool 
is that it is not limited to the rational study of their behavior, but rather focuses on what they feel. 

2.1 ¿What is Design Thinking? 
Design Thinking is a methodology to face problems in organizations. There are other methodologies but 
what is particular about this one is that to solve a problem the user is placed at the center, the user's 
needs are studied. 

In Design Thinking or User-Centered Innovation, you have to look at the user himself, see the problems 
and needs he has, and build solutions based on what has been researched. In this way, there is a 
greater chance of being successful in solving the problem since it responds to the need of someone 
specific. 

It is a user-centered methodology aimed at offering solutions by: decomposing a problem into small 
parts to analyze it, explore the possibilities of what it could be, test the results and create solutions that 
benefit the end user. 

2.2 Phases of Design Thinking: Immersion, ideation and implementation 
To better understand, analyze and resolve the situation, this methodology is based on the following 
stages: 

1 Empathize: the first stage of design thinking has to do with empathizing or understanding. This is 
where we enter the world of the user to discover how they live and what their values are. This 
stage is the basis of this methodology, where we are going to understand the user's interaction 
with the offered service. For this, what we do is to use different techniques, such as conversations 
or interviews, which give us enriched information on the user's needs and how they move when 
looking for our solution to their problem. 

2 Define: in the second phase of design thinking it is time to define the user's needs and why he 
needs them. These specific problems are known as insights and allow us to focus until we find 
the definitive solution. 
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3 Devise: it is the stage of devising and creating many practical and creative solutions based on the 
user's needs. To do this, we follow a series of divergent thinking and problem-solving techniques 
through creativity. The important thing is not to stay in a single answer because it is not enough 
for us, we have to look for many solutions, since quality comes from quantity. 

4 Prototype: in 4th phase what we do is convert the idea into a digital or physical prototype. It has 
to be a fast and effective construction that we will then put to the test in 5th phase. The selected 
ideas are transformed into prototypes that help to visualize the solutions. In this process, the 
feasibility of the proposed work will be seen, and details can be refined. 

5 Testing: in this last stage, tests are carried out with the prototypes and the end users to verify the 
efficiency and the difficulties that people experience when interacting with the service. This fifth 
stage tries to evaluate, and this is where we will discover possible errors and shortcomings that 
the service may have. 

It should be noted that design thinking is based on the needs of the user and not on our wishes; design 
thinking has to respond to a real need of the user. 

2.3 Customer Journey Map (CJM) 
In the user experience, it is essential to know the behavior and understand the needs of the users in 
order to design a unique experience. For this reason, organizations analyze the expectations and 
demands of their users in order to generate a link that makes them feel that the organization is striving 
to offer them a positive experience. 

With the aim of getting to know the customer better, the Customer Journey (also called User Corridor or 
User Journey) was born, that is, the map of the user's life cycle and their interactions with the organization 
during the program. 

The Customer Journey Map (CJM, interaction map or user experience map) is a perfect Design Thinking 
tool for diagnosing user experience, to innovate in it by improving processes at any level (design, 
management, etc.) or to prioritize in case of limited resources [7,8,9]. 

Therefore, the Customer Journey is an interaction map written from the user's point of view (not as an 
internal process), written in the user's language (not technicalities), and includes what the user feels, 
thinks and how he values it. 

The Customer Journey starts from the need to know the type of user that the organization has. Before 
starting to draw the Customer Journey, it is necessary to know who our user is from the perspective of 
his needs [10]. 

The successive steps to carry out a Customer Journey are: 

• Step 1: Preparation of the work session 
Selection of the people who will participate and the place where it will take place. Documenting 
the activity of the organization, finding out what its competence is, receiving information about the 
structure and operation of the organization, results of user surveys, what type of users they have, 
what information users have, ... 

• Step 2: Carrying out the work session 
It begins by explaining what a Customer Journey is and the need to do it. The main phases that 
make up the user's Customer Journey are defined. The interaction points are defined within each 
phase. The definition of each interaction is put in common and is agreed by all members. It is 
important to mention that the definition must represent 80% of the interactions that users 
experience, so the less representative interactions are not reflected. 

Next, the activities that make up each point of interaction are defined. Once the phases, interaction 
points and activities have been defined, they are reviewed to ensure that they reflect what the user has 
experienced and no interaction point has been left out. Afterwards, it is analyzed whether each point of 
interaction has been experienced by all users or if there was a segment that did not experience it. In 
general, there are usually significant differences by segment since experiences are not lived by all users 
in the same way. The channels that are used at each point of interaction are analyzed to obtain a vision 
of the most used and which may be necessary to implement. In many organizations they identify the 
emotional state that the user has at each point of interaction, in this way it can be observed what the 
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organization does well and what should work. Finally, it is identified for each point of interaction which 
departments / services / units of the organization are involved. 

The Customer Journey, as we have seen, is defined from the user's point of view, but based on the 
knowledge of the participants in their day-to-day life. This vision can be biased and, because of this 
reason, many organizations validate the Customer Journey that they defined internally with real users 
in focus group sessions to ensure that the experience lived was like this. 

The Customer Journey is undoubtedly the main tool that organizations have to identify the experience 
of their users. Hence, it is the basis that organizations need to understand what the complete user 
experience is like. 

The User Customer Journey is the process of creating a customer journey map, a visual history of your 
customers' interactions with your brand. This exercise helps companies put themselves in the shoes of 
their customers and see their business from the customer's perspective. It enables you to gain insight 
into common customer pain points and how to improve them. 

First, all possible customer touch points are mapped, for example a website, social channels, 
interactions with sales and marketing teams. 

User journeys are then created through these various touchpoints for each person. 

3 RESULTS 
Based on everything described above and in order to generate value for one of the main actors in our 
Program, it has been decided to work on the Customer Journey Map of the Mentor profile / role within 
the Mentor TAP. 

For this, an online tool capable of facilitating the representation of the Mentor's trajectory map has been 
chosen: UXPressia [11], which in turn facilitates the visualization of improvements to provide an 
exceptional experience to the Mentors within the Mentoring Program. 

When representing the Customer Journey Map and, once the profile to work on, the Mentor profile, has 
been selected, the relationship phases between the Mentors and the Program have been represented, 
in order to find out how these Mentors feel in each of the Mentor TAP phases listed below: 

1 Reception of information. 
2 Registration / selection. 
3 First communication. 
4 Development of the program. 
5 Evaluation. 
6 Certificate. 

Subsequently, in each of these phases, the goals of the Mentors were analyzed, as well as their 
expectations. For this, within the listed activities, the needs and motivations of the Mentors in each of 
them have been studied. This stage of the map is key since it helps the Mentor TAP work team to better 
interpret and understand the Mentor profile, and thus know what movements should be carried out or 
what options to take so as to improve their experience during their passage through the Program. 

Once all the map stages have been defined, it is important to also specify which will be the points where 
there will be interaction, that is, the “touchpoints” where the Mentor comes into contact with the Mentor 
TAP. Each journey is different, so it was thought broadly in order to have a global vision. 

At some of the touchpoints we just talked about, the Mentors will have moments when they feel lost, 
happy, or angry, for example. That is why it is important to pay special attention to these moments to be 
at the entire disposal of the Mentors and thus be able to help them. In addition to identifying key 
moments, it was essential to create metrics that would allow us to know and quantify these moments, 
so the experience of the Mentors was represented through graphic diagrams with emoticons. 

Based on all this analysis, in each phase, the associated problems have been analyzed and finally, as 
a group, we present innovative ideas that will help us improve the experience of the Mentor profile, 
within our Mentor PAT. 
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The results of the analysis carried out in each phase of the Mentor TAP are presented below and later, 
in Figure 2, the complete representation of the Customer Journey Map of the Mentor profile / role is 
shown, in which representative images of each of the phases have been introduced. 

3.1 Reception of information 
Goal:  

- Getting information about the Mentor TAP. 
User expectations:  

- Knowing the available proposals about the program. 
- Clear and concise information about the program. 
- Knowledge of the program and its development. 
- Mentor roles. 
- Acknowledgments. 

Contact points: 
- Mentor TAP website. 
- Program advertising flyers. 
- Advertising posters. 

Associated problems: 
- Information not adjusted to real needs. 
- Lack of receptivity from potential stakeholders. 

Innovative ideas: 
- Actions aimed at creating a needs capture tool. 

3.2 Registration / selection 
Goal:  

- Registration to the Mentor TAP. 
- Confirmation of participation in the program. 

User expectations:  
- Fast and secure procedure. 
- Do not fill in much information. 
- Simplicity and clarity of the fields to be filled. 
- Quickly receive the registration confirmation. 
- Same data must not be asked again later. 
- Receiving clear and concise information on the next steps to follow. 
- Program execution. 
- Receiving clear and concise information on the next steps to follow. 

Contact points: 
- Website. 
- Contact with program professors. 

Associated problems: 
- Request for a lot of information. 
- Not receiving confirmation of the registration at the time of making it. 
- Lack of clarity in the next steps to follow. 

Innovative ideas: 
- Actions aimed at streamlining the data collection process and facilitating the management. 
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- Multilanguage registration form. 

3.3 First communication 
Goal: 

- Receive/confirme all information related to the program. 
- Set the contact person (tutor). 

User expectations:  
- Receive/confirm all the information related to the program clearly and quickly. 
- Be clear about the contact person (tutor), confirming email and phone number. 
- Meet the partner of the work group within the program. 

Contact points: 
- Contact with the program tutor. 

Associated problems: 
- Changes in contact person (tutor). 
- Changes in program logistics. 
- Change of mentor partner. 

Innovative ideas: 
- Actions aimed at making the mentor feel absolute confidence and satisfied for participating in the 

program. 
o Message “Welcome to the Mentor program” or before the opening day: Message “Tomorrow 

is the great day”. 
o Sending relaxing music along with the messages. 

3.4 Development of the program 
Goal:  

- Receiving the training. 
- Receiving support during the development of the program (tutors and coordinators). 
- Developing transversal skills. 

User expectations:  
- Professional speaker/tutor, good communicator and with the ability to resolve all doubts. 
- Enjoyable training. 
- Training applicable to the profesional field. 
- Suitable platform. 
- Sessions with adequate schedule and not too long. 
- Good reception from mentored students. 

Contact points: 
- Training. 
- Face-to-face sessions with tutors. 
- Face-to-face sessions with mentored students. 
- Closing ceremony of the program. 

Associated problems: 
- Unprofessional speaker/tutor, por Communicator, and unable to resolve all doubts. 
- Unenjoyable training. 
- Training not applicable to the profesional field. 
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- Unsuitable platform. 
- Sessions with too long duration. 

Innovative ideas: 
- Creating a guide and a presentation that homogenizes the initial presentation of the training 

actions avoiding forgetting any point to be discussed in that presentation. 

  
Figure 2 Representation of the Customer Journey Map of the Mentor profile / role 
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3.5 Evaluation 
Goal: 

- Passing the program as competent. 
User expectations: 

- Simple evaluations and surveys to be completed. 
- Simple final work of the program. 

Contact points: 
- Sending of evaluations and surveys by web. 
- Closing ceremony of the program. 

Associated problems: 
- Complex assessment tasks or complex documentation to be completed. 

Innovative ideas: 
- Actions aimed at making the mentor feel part of the program. 

3.6 Certificate 
Goal: 

- Receipt of the certificate of participation and completion of the program. 
User expectations: 

- Correct data certificate. 
- Attractive certificate. 
- Incase of erros in the certificate, agility in the response. 
- Receipt of the certificate in an agile way. 
- Receipt of the certificate in the indicated place. 
- Validation of credits in a simple way. 

Contact points: 
- Closing ceremony of the program. 

Associated problems: 
- Wrong certificate. 
- In case of erros in the certificate, few agility in the response. 
- Failure to receive the certificate. 
- Errors in credit validation. 

Innovative ideas: 
- Actions aimed at making the mentor feel absolute confidence: 

o Closing email by the coordinator checking that everything has been correctly closed, and 
thanking all their effort and good work. 

4 CONCLUSIONS 
After the work carried out in this communication, two conclusions stand out, among others: 

• The analysis carried out to the profile / role of Mentor within the Mentor TAP using Customer 
Journey Map allows to know more in depth how the student who acquires this role feels, 
something that had not been analyzed until now. This will help to improve his status and make 
him feel more satisfied in each stage of the Mentor TAP and, as a consequence, the quality of 
the program will improve, increasing the impact of the Mentor's work, both with his mentored 
students and with his tutor professor. 
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• The tool chosen to represent the map of the Mentor's trajectory has been UXPressia, that allows 
collecting in a single image and in a very visual way (as shown in Figure 2) the goals and 
expectations of each phase of the Program, as well as the “touchpoints” where the Mentor comes 
into contact with the TAP. On the other hand, the introduction of a representative image of each 
phase and the emoticons as a way to quantify the Mentor's state, make this way of presenting the 
information very attractive. 

From this point, the continuity of the work will focus on the implementation of the innovative ideas 
highlighted in each of the phases, although, being many and varied, a priority matrix or multi-criteria 
matrix will be applied as a capable tool to evaluate different options scoring them with respect to their 
own criteria of interest, in such a way as to try to objectify the choice. 
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REALITY  

J. Husár, L. Knapčíková, S. Hrehová, M. Trojanová 
Technical University of Košice, Faculty of Manufacturing Technologies with the seat in 

Prešov (SLOVAKIA) 

Abstract  
The article focuses on designing a comprehensive Learning Management System (LMS) based on 
augmented reality applications. Today, it represents a new tool that can be used in the education of 
university students. Its advantage is the direct interpretation of knowledge and 3D models into the field 
of view of the student's eye. In this article, we gradually focus on interactive LMS Moodle in Microsoft 
HoloLens 2 smart glasses. This article has created a step-by-step algorithm for connecting LMS 
MOODLE with the Windows Holographic Operating System display interface. We started with a new 
concept of adding e-learning applications and 3D rendering to the activities of the e-learning portal, 
which creates a new dimension of distance education. We have developed a database of knowledge, 
tests and models within the Industry4School project. After analysing taught subjects, we pointed out a 
practical example of teaching in the field of robots and manipulators. Our design allows us to use multiple 
windows spread out in space. The advantage of this concept is the combination of an unlimited number 
of educational tools simultaneously. The student can work with notes, video, internet and 3D model at 
one time. We focused the whole proposal on teaching students in the industrial management program 
focusing on Industry 4.0. The proposed LMS has many advantages over conventional education in 2D 
space, especially in that it adds three dimensions and improves students' imagination. 

Keywords: Learning Management System, Distance learning, Augmented Reality, 3D model. 

1 INTRODUCTION  
Today, smart technologies are something that moves the world of industrial companies, their operation, 
management and logistics. If the representatives of industry or services want to succeed with their 
products in the market, they must be "smart" and always use new and modern technologies or 
production processes, look for smart solutions and cleverly apply them in production systems [1]. 

They are smart technologies and solutions that connect the real world with digital and virtual into one 
functional unit, into an intelligent infrastructure, which thus becomes a platform for the cooperation of 
management, production and logistics intelligent systems [2]. 

Industry 4.0 requires appropriate management on the part of the company's management, the activity 
to acquire the maximum of knowledge in the field of new technologies. The ability to solve non-existent 
problems and respond to the challenges of the new era are qualities without which it is not possible to 
effectively manage the technical and information development of companies. To ensure the necessary 
quality of management and staff, it is essential to prepare the next generation for the challenges of 
Industry 4.0, which require students to have the necessary problem-solving skills and, of course, 
educators to have adequate academic competence. This can only be achieved in an appropriate 
environment and universities are therefore forced to develop their conditions for education [3], [4]. 

The idea of this article, therefore is to implement elements of augmented reality into the educational 
process. The simple idea of using augmented reality in education using a display unit must have a 
defined concept. Therefore, it is appropriate to use the idea of LMS. By aligning teaching and learning 
methods with the skills needed in the future, universities can be confident that they are successfully 
preparing their students for the Fourth Industrial Revolution. One method is to support accelerated 
distance learning, which is the idea that students will learn theoretical knowledge at a distance using 
digital means, while ensuring that all practical skills are still learned face to face. It is a more flexible way 
of learning that requires responsibility and proper time management; skills that will be relied on as a 
result of the growth of an independent economy. Moving to this way of working will also require students 
to learn how to quickly adapt to new situations they may face in their evolving career. Project-based 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
2779



 

 

learning emphasizes the importance of studying a wide range of skills, which can then be applied to 
each scenario, as opposed to sticking to a set of skills directly related to a particular job task [5], [6], [7]. 

1.1 Industry 4.0 and Education 4.0 using LMS 
Of course, the biggest change we are likely to see in Education 4.0 is a deeper integration of technology 
into the teaching process. The final purpose of using this technology and adopting new methods is to place 
students at the centre of the educational process, to "shift the focus from teaching to learning." [8]. 

If we want to design an LMS system in the field of industry 4.0, we must take into account the concept 
of Education 4.0 [9]. 

1 Accelerated distance learning 
Education 4.0 will enable learning anytime, anywhere, as e-learning tools and applications will 
provide distance learning opportunities at your own pace. The role of classes will change, 
theoretical knowledge will be transferred outside the classroom, while practical or experiential 
knowledge will be transferred in person. 

2 Adapted learning 
Education 4.0 will also allow students to tailor education depending on their abilities. This means 
that above-average students work on more demanding tasks compared to students who are 
below-average. This means that there will be individual learning processes for each student. It 
will definitely have a positive effect as it will allow students to learn at their own pace. The result 
will be a better understanding of the concepts and an overall better result. It will also help teachers 
identify each student's strengths and weaknesses and guide them accordingly. 

3  Choice of educational tools 
Education 4.0 will include technologies / equipment used by students to obtain education. 
Although each subject has its own set of knowledge and information that students can 
understand, the path to achieving that knowledge may vary. This means that students will be able 
to choose the tools and techniques through which they want to acquire this knowledge. 
Techniques such as blended learning, BYOD (Bring Your Own Device) and inverted classrooms 
are just some examples. 

4 Project education 
The free economy is growing, and this growth will continue.  It means that today's students will 
have to adapt to project-based learning and work styles. They will have to improve their skills and 
learn to apply and shape them according to the situation. Therefore, during secondary education, 
students should become familiar with project education. This part of Education 4.0 will teach them 
organizational, time management and collaboration skills that they can further use in their 
academic careers as well as in employment. 

5 Field experience 
Whereas technological integration in specific areas allows for greater efficiency; the training 
program will now include more skills that require human knowledge and personal interaction. The 
result will be a greater emphasis on passing on area-specific knowledge to students in existing 
courses. This means that schools will now provide students with more opportunities to acquire 
real-world skills that are relevant to future job opportunities. The school curriculum will now include 
extended subject knowledge that can help students with future internships, projects, etc. 

6 Data analysis 
There were times when analysts used manual data collection and sorting - now it is done with 
computers. In addition, computers will be used for all kinds of statistical analyses - to describe 
and analyse data and to predict future trends. Education 4.0 trains students to apply theoretical 
knowledge and use human reasoning to explore models and predict trends. 

7 Changes in the formula and evaluation of the exam 
The current learning formula, in which students blindly memorize the information given in the 
curriculum and write down their exams, will no longer be a trend. Here it is necessary to 
understand that traditional questions and answers or a written exam may not be sufficient for the 
needs of future talent requirements. This means that assessments as part of Education 4.0 will 
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not be based solely on current exam patterns. This will be done by analysing their learning path 
through practical and experiential learning projects or fieldwork. 

The impact of technology on the education industry will not only change the way education is provided, 
but also the way students perceive it. Education 4.0, or the future of education, as many call it, will 
change the teaching and learning methodology to prepare students for the future. It is time to witness 
this change and incorporate it into our lives so that we can move towards a progressive, intellectual, 
knowledge-oriented world ready for the future. Therefore, the idea of using augmented reality as a tool 
can significantly accelerate the implementation of Education 4.0 [9]. 

With augmented reality, students can do many things today. The school community no longer only 
covers the area in the school environment but extends everywhere and covers the world. That is why 
we are mainly talking about e-learning in the idea of education [10]. 

In the narrower sense of the word, e-learning is understood as education, which is supported by modern 
technologies and which is implemented through computer networks - intranet and Internet. The generally 
accepted definition of e-learning in European conditions can be formulated as follows: E-learning is 
understood as a multimedia support of the educational process using modern information and 
communication technologies, which is usually implemented through computer networks. Its basic task 
is free access to education in time and space. Forms of e-learning are usually divided into off-line e-
learning and on-line e-learning. In this article we use LMS and its interpretation using Microsoft HoloLens 
2 Smart glasses [11], [12]. 

Learning Management System (LMS) is a software package designed for the creation, distribution and 
administration of electronic educational materials and courses. Most LMS systems are based on web 
technologies that allow access to study materials in an "anytime and anywhere" manner. In addition to the 
creation and management of virtual classrooms, the LMS system must include the tools to enable [13]: 

- display a list of courses and dates when they are available to students, 
- registration of students, resp. participants in these courses, 
- the actual distribution of multimedia content directly to the student, 
- viewing educational materials, 
- self-testing and feedback, 
- managing education directly to students. 

LMS is a system based on providing content through web technologies using several types of tools: 

• tools for creating and managing a course (allow you to create and modify modules of individual 
courses, update them, observe), 

• tools for verification and feedback (support for feedback, testing, evaluation), 

• tools for standardization (they allow you to work with courses as complements to other parts as 
well as with e-commerce or exchange objects), 

• communication tools within synchronous and asynchronous communication, 

• evaluation tools (course evaluation). 

2 METHODOLOGY 
As already mentioned, the LMS involves the creation of an e-learning portal, through which we plan to 
educate university students. One of the most famous LMS is LMS Moodle. Moodle is a course 
management system that allows teachers to send assignments, lectures, videos and more. Students 
can communicate with each other through discussion forums, private messages and chat. Students can 
submit completed assignments by attaching files. They can see marks and feedback from the teacher 
in the system. Moodle works well in conjunction with personal learning [14], [15]. 

2.1 Software 
For our purposes, we used the Industry4School solution project at the Department of Industrial 
Engineering and Informatics, Faculty of Production Technologies based in Prešov, Technical university 
in Košice. 
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Figure 1. Web page of project Industry4School [16]. 

The whole LMS Industry4School has the task of gathering information about new methods, principles, 
information, and procedures connected with the 4th Industrial revolution in industry. It focuses on the 
delineation of basic thematic areas unified into units (management, economics, technology, the 
principles of "Industry 4.0" and practical examples). Basic knowledge was gathered from 9 basic 
elements of "Industry 4.0": robotic workplaces, simulations, system connections, the Internet of Things, 
Internet security, cloud services, 3D printing, augmented and virtual reality and big data. A database of 
information was created, which was processed into the required need for LMS Moodle. An example of 
the admin interface and content is shown in Figure 2 [17]. 

  

  
Figure 2. Admin interface and content LMS Industry4School 

2.2 Hardware 
The issue of augmented reality is very comprehensive. In our proposed concept, we use the principle of 
Reality - Virtuality Continuum, which means using augmented reality and reading data directly in time 
using Smart glasses. For our needs, we have chosen Smart glasses Microsoft Hololens 2. The glasses 
are a product of the American company Microsoft and are used and adapted directly for production 
technologies. HoloLens 2 works with the so-called mixed reality, which allows you to connect virtual 
elements with physical reality to achieve the highest degree of integration into reality. HoloLens 2 has a 
diagonal field of view of 52 degrees, which is an improvement over the 34-degree field of view (FOV) of 
the first edition of HoloLens, while maintaining a resolution of 47 pixels per degree. The glasses are sold 
in a headset format with mounting straps, as can be seen in Figure 3. At the same time, they can project 
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special holograms through integrated projectors, which are displayed on the glasses display. The 
glasses also contain new hardware-accelerated workloads such as eye-tracking, full articulated hand 
tracking, semantic marking, surround sound and a JBL filter [18]. 

 
Figure 3. Admin interface and content LMS Industry4School 

Microsoft Hololens 2 were created directly for use in industry, as the "Industrial" edition, where they 
serve as a tool for product design, construction and testing. At present, they are used for these purposes 
as a tool that, thanks to the projection of holographic elements, can help not only in modelling, but also 
in the subsequent testing of the function and capabilities of products. They are also used for conference 
calls and group projects [19]. 

Table 1. Technical parameters of Microsoft Hololens 2 glasses [18]. 

Name of 
parameter Technical Specification 

Optics See-through holographic lenses (waveguides) 
Resolution 2k 3:2 light engines 
Head tracking 4 visible light cameras 
Camera 8-MP stills, 1080p30 video 
GPS NO 
Voice Command and control on-device; natural language with internet connectivity 
Connectivity WiFi, Bluetooth, USB-C 
Memory 4 GB 
Storage 64 GB 
Battery life 2–3 hours of active use 

The next step was to build a process algorithm for connecting the LMS MOODLE to the Windows 
Holographic Operating System display interface. 

2783



 

 

 
Figure 4. Process algorithm. 

As we can see from the process algorithm, we started from a new concept where we also added 
augmented reality applications for rendering 3D objects to the activities of the e-learning portal, which 
creates a new dimension of education. The advantage is that our design allows us to use multiple 
windows spread out in space. 

  
Figure 5. Display of example of LMS Industry4School using Microsoft HoloLens2 

As is presented in Figure 5, the student works with multiple windows simultaneously. On the given 
example, we present the work in LMS, web page and video portal at the same time. 
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Figure 6. Work with 3D robot model in AR 

From LMS Industry4School, the student actively clicked on the connected application and an editor for 
working with 3D robot models was loaded. The presented picture shows the ABB Robot Studio 
application and the ABB Yumi 14000 robot control. 

3 RESULTS 
For educational purposes as well as for exercises, education with the help of AR is innovative and makes 
learning interesting, interactive and, above all, modern from the point of view of a new generation of 
students. Augmented reality technology enriches trainees approximately by 80% more than compared 
to the traditional type of lectures. The 21. century is a century of globalization. Therefore, educational 
content should be able to achieve 21st century skills: 

• First, learning and innovation skills include handling different knowledge and skills, education and 
innovation, critical thinking and problem solving, communication and collaboration, creativity and 
innovation. 

• Second, area of digital skills literacy includes information literacy and media literacy. 
• Third, career and life skills include flexibility and adaptability, initiative, social and cultural 

interaction, productivity and responsibility 

Today, people between the ages of 18 and 23, known as Generation Z (Gen Z) are focused on 
technological progress. This generation has learning preferences that are fully involved in the learning 
process. Students can study anywhere and anytime and have unrestricted access to new information. 
They pay attention to education, which includes active cooperation with the team and learning in places 
other than the classroom. The use of digital tools and online forums is increasingly preferred. The 
example presented by us offers many possibilities. We claim that the pedagogical team collected a large 
amount of information, processed, sorted and prepared it into a clear form. Students are enriched to 
work in the new virtual real-time environment of Smart glasses, which are still relatively expensive, but 
with advancing development, they are becoming more and more aware. 

4 CONCLUSIONS 
The Industrial Revolution 4.0 changed the way we think about education. The changes made will not 
only affect the way of teaching, but much more necessary is a change in the view of the very concept of 
education. The transfer of education to the AR interface of smart glasses will affect the creation of 
curricula, improve the competencies and skills of students and teachers, but last but not least, involve 
new technologies in the learning process. In conclusion, we can say that the concept we propose is 
beneficial in that it brings elements of 3D dimension and interactive approach compared to standard 
education. This increases the interest and imagination of students and prepares them for the needs of 
practice with the advent of Industry 4.0. 
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Abstract

Bearing in mind the concept of Education advocated by UNESCO for the 21st century, of Education for
all and throughout life, Social Education has a preponderant role in the process of human development,
especially for the most fragile and vulnerable people. Hippotherapy is a method of therapeutic
intervention, which uses the horse in an interdisciplinary perspective of riding, education and health,
providing the global development of people with disabilities, disabilities and mental illness. The social
educator, endowed with a specific nature, through socio-educational intervention and concrete actions of
social solidarity in the promotion of human dignity, combined with hippotherapy, aims at the autonomy of
the person, fostering the empowerment of all throughout their life, enhancing the subjective and civic
training, in the construction of inclusive life projects. The general objective of this study is to understand
how hipotherapy promotes the empowerment of the person in a holistic way, in the socio-educational
context. The research question that guides the study is: How are social educators and hippotherapy
interrelated socio-educationally? 

The study was carried out in the North of Portugal, with a sample of 5 social educators and 4
hypotherapists. It is of a qualitative nature with the design of grounded theory. Data collection was
carried out through a semi-structured interview. In order to take into account ethical issues and maintain
the confidentiality of the studied context, as well as the anonymity of the participants, the interviews were
identified by ES1 to ES5 (those of social educators) and by EH1 to EH4 (those of hypotherapists). It was
requested in writing, and giving the information on the purpose of the study, the interviewees' consent to
audio record the interviews, which was carried out by the researchers and authors of the study. The data
triangulation was carried out through the two types of respondents (Social Educators and
Hypotherapists), as well as with the literature, with the support of the webQDA software. 

The main results of the study are:
i) Hipotherapy is a therapeutic modality that uses the horse in the scope of an interdisciplinary approach,
in the areas of health and education, with the objective of biopsychosocial development. 
ii) The way the child's / adult's body interacts with the animal contributes to the development of muscle
strength, relaxation, body awareness, balance and subsequent motor coordination.
iii) The interaction with the horse also promotes socialization, self-confidence and self-esteem. 

In the context of social education, we can conclude that the nature of hippotherapy, and here, social
educators and hypotherapists are interconnected, there is a whole organizational process of information
coming from abroad, which is absorbed by the person and treated, enabling and encouraging him to
ability to produce adaptive responses to the environment in which it is inserted. Basically, hippotherapy
is nothing more than a type of intervention that combines the pedagogical and therapeutic valences in
order to improve the individual's most fragile domains and areas, in the image of the social education
intervention in the socio-educational context.

Keywords: Social education, Hippotherapy, Socio-educational, webQDA.
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CNME A MATH NARRATIVE-BASED SERIOUS GAME 

Micaela Martins, Ana Breda, Eugénio Rocha, Ricardo Domingues 
Department of Mathematics and CIDMA, University of Aveiro (PORTUGAL) 

Abstract  
The teaching method has varied and evolved over the years. The year 2020 is a milestone in this 
variability. The COVID-19 pandemic unleashed the strict need for a radical adaptation of teaching 
processes that, worldwide, become exclusively or almost exclusively at a distance. The impact of the 
digital world on our lives has been and is being felt like never before. Non-formal teaching processes 
gain crucial importance in this scenario.  

Serious games are engaging and provide a stimulating environment in which students can explore and 
discover in a fun and interactive way, improving student’s motivation and performance in mathematics 
and making them active learners. The adoption in the educational process of serious games, 
promoting the development of critical thinking, and its interest, as a research topic, by scientists from 
various areas, namely, mathematics, have gained increasing prominence. 

With regard to mathematics, despite its recognized importance in the intellectual human development, 
children and adolescents usually believe that it is a difficult subject, both at a conceptual and 
procedural level, leading to a lack of motivation and high failure rates.   

In this paper, based on a solid and recent literature review, we look at the role that serious games play 
in the learning and motivation of children and adolescents, especially the narrative educational games 
focused on mathematics.  

A narrative interactive game is defined as a serious game, in which the story exists to improve the 
gameplay. Within this context, the Thematic Line Geometrix of the Center for Research and 
Development of Mathematics and Applications (CIDMA) of the University of Aveiro developed a 
narrative serious game entitled CNME, based on the historical event “Magellan - Elcano 
circumnavigation around the world”. This game runs on every platform that has a recent browser and it 
also has an application for Android and iOS.  In the CNME digital and interactive game there are two 
game modes, the generic and the academic, depending on the player's profile. The generic modality 
was designed to promote mathematical literacy and is aimed at any citizen. The academic modality 
was designed to promote critical and creative thinking and is aimed at young people with mathematical 
knowledge at the level of the 3rd Cycle of the Portuguese Basic Education. In short, CNME is an 
interactive mathematical narrative game, aiming at mathematical learning in an interactive, playful and 
motivating way, anchored in a notable and true historical event conceived under a set of scrutinized 
scientific evidence.  

Keywords: Narrative serious games; mathematics; Magellan-Elcano circumnavigation; digital learning 
environment. 

1 INTRODUCTION  
In the 21st century, we faced one of the biggest pandemics, leading to the need of a major 
readjustment of educational processes, namely, the way concepts are taught. In this context, serious 
games have never been as relevant as they are today, as they provide a more engaging, dynamic, 
and interactive way of learning. According to [1], education has recently shifted to a more computer-
focused strand.  

Digital Serious Games (DSGs) have been used to support children's learning in various fields of 
human knowledge [2][3][4]. In a study carried out by [5], it was found that DSGs, linked to virtual 
reality, has been developed for all levels of education, from primary to higher education and also for 
lifelong learning.  

A systematic review by Vlachopoulos and Makri on the effects of games and simulations in higher 
education, presents clear evidence on the beneficts of game-based learning, namely, in the 
acquisition, understanding, connection and application of knowledge from a given domain or from 
distinct knowledge domains [7].  Serious games should have different content, layouts, stories, and 
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interactions if the game is directed to children or teenagers [6,7]. However, one question remains: 
what features implemented in serious games enhance learning? According to Sweller’s Cognitive 
Load Theory (CLT), games can create complex learning environments that can manage cognitive load 
in a way that facilitates the optimal use of working memory, resulting in effective learning [7]. 

Educators and researchers are increasingly adopting digital games, in the classroom, for learning 
based on a viable learning method, breaking with the traditional model [2,3,8]. This resulted in a more 
computational learning, in which children and teenagers use digital tools, such as serious games, 
which are often limited by school resources and teachers' experiences [1].  

As already mentioned, digital serious games, namely the ones linked to virtual reality, have become 
emerging technologies, bringing a transformation to the educational world [5,9]. In this regard, [7] 
refers to serious games as an innovative teaching approach that provide a more effective learning 
supported by greater conceptual understanding. 

In addition, according to [8] online serious games fostering 21st century skills must include active 
critical thinking, communication, and collaboration. These characteristics are pointed out as crucial, 
since when applied, the serious game achieve the proposed objectives [8]. 

According to [4], through eye tracking data in children, they concluded that the difference in the 
learning effect between digital and cardboard games was insignificant, but children's interaction 
strategies, in turn, varied significantly with their level of performance. Children’s gender was not 
considered a significant factor in determining the impact of learning by DSGs. Therefore, although the 
conceptual learning remains the same, the way the concepts are taught is different. It is more dynamic 
providing a better learning environment [4]. 

In a study conducted by [10], a description of a different approach is presented, based on children’s 
brain wave data, obtained from electroencephalograms (EEG), used to classify and monitor 
concentration levels. When the concentration is low, the serious game can be customized, changing, 
for instance, the training challenge or providing some new look or auditory stimuli to increase attention 
[10]. This study reveals the “power” of serious games, that have the potential to adapt certain 
characteristics, namely, their layout in order to arouse the interest of the player, whenever he detects 
that the motivational levels are below the expected. 

In addition, serious games can be specified into an interactive narrative. A narrative interactive game 
is defined as a game, in which the story exists to improve the gameplay [11]. The same authors claim 
that an interactive narrative maintains or increases student’s motivation, having a substantial positive 
impact on the learning process. 

Most of the studies carried out on interactive narrative focus mainly on adaptivity, interactivity, player 
and knowledge modelling, narrative and generation planning, emerging narrative, player experience, 
and, finally, the creation process about the game [11]. However, there is a gap in terms of the number 
of studies evaluating the effectiveness of such games concerning the learning outcomes, especially 
when compared to other types of serious games. Player data can be gathered to verify if the 
objectives of the game are being achieved. 

Serious games are engaging and provide a stimulating environment in which students can explore and 
discover in a fun and interactive way, improving student’s motivation and performance in mathematics 
and making them active learners [12,2]. Besides, it was found that there are also significant gains in 
the affective aspect, improving involvement and satisfaction, and in a more behavioral aspect, 
providing many opportunities for collaborative learning, increasing interactivity and feedback among 
students, to acquire more social skills [7]. 

2 MAGELLAN - ELCANO CIRCUMNAVIGATION GAME CONCEPT 
Despite the importance that mathematics has, children and teenagers generally believe that maths is a 
difficult subject, leading researchers [12] to consider the following question: is the lack of interest and 
confidence that leads them to think in this way or does this arise as a consequence of perceived 
difficulties? But, as stated by [12], whatever the reason behind the genesis of seeing mathematics in 
this way, negative feelings only contribute to the demotivation of mathematical learning, being 
extremely important to find engaging ways of ensuring that mathematics is interesting and fun and has 
a crucial role in the success of the academic, professional and civic lives of anyone. 
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The game “Magellan - Elcano Circumnavigation”, CNME for short, developed by the Thematic Line 
Geometrix of the Center for Research and Development of Mathematics and Applications (CIDMA) of 
the University of Aveiro, is a (digital) mathematical learning resource, with challenges of a different 
nature (mathematical, historical or playful) immersed in a narrative in a real historical context. It 
contains 12 mini-stories (H0-H11) composed by learning scenarios and entertainment scenarios which 
include messages, dialogues and sounds that stimulate the player's motivation, interest and focus. 
The player's interaction with the scenarios is continuous and regulated by informal, positive and 
constructive feedbacks. The challenges that players will have to overcome, require logical deductive, 
reflective, critical and constructive reasoning, in a friendly and productive learning environment, which 
is expected to be, in future versions, also collaborative. 

2.1 Game narrative and design structure  
The game starts with the beginning of the journey of Magellan and Elcano (Fig. 1, left image), whose 
objective is to reach the Maluku Islands (Mollucas) sailing west and returning by the same route, 
creating a new commercial route with the east world.  

In the first mini-story (H0), we watch the departure, from Seville, of the 5 ships (i.e. Victoria, San 
Antonio, Concepción, Santiago and Trinidad) captained by Magellan (Fig. 1, right image), taking 
advantage of this moment for the delivery of valuable and useful information for more advanced levels 
of the game. What follows are the mini-stories H1 and H2, which take place, respectively, in Tenerife, 
Canary Islands, and in Rio de Janeiro. 

   
Figure 1. The map with the location of each of the mini-stories (left).The departure of the 5 vessels (right) 

Some of the most emblematic episodes of this trip take place at the mini-story H3, in the region of 
Porto de São Julião, highlighting the riot of the Castilian captains against Magellan (Fig. 2, left image), 
and the shipwreck of the Santiago vessel in the Santa Cruz River (Fig. 2, right image). 

   
Figure 2. Riot of the Castilian captains (left); The shipwreck of the Santiago vessel (right) 

The discovery of what would be later known as the "Strait of Magellan", takes place in the mini-story 
H4 (Fig.3, left image), a strait allowing the entry into an ocean, previously unknown, named by 
Magellan as the Pacific Ocean (Fig. 3, right image). 

This mini-story is followed by H5 and H6, which take place, respectively, in the Thieves Island (Guam) 
and in Zamal and Humunu Islands (Philippines). 
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Figure 3. Strait of Magellan (left); Pacific Ocean (right) 

The journey continues to Cebu. The king of Cebu is baptized by Magellan. About 800 people, among 
men, are also baptized, demonstrating the conversion of the people of Cebu to Christianity. The 
baptism episode is part of the narrative of the mini-story H7 (Fig. 4, left image).  

The mini-story H8 story happens at Mactan and Cebu. In Mactan, 60 crew members leave in sloops to 
fight against the islanders (around 1500) and a tragic episode happens: the death of Magellan (Fig. 4, 
right image). In Cebu happens the crew massacre, the fight against the islanders and the nomination 
of João Lopes de Carvalho as Captain-major. 

 
Figure 4. Baptism (left); Death of Magellan (right) 

After these tragic episodes, the crew continues their journey to Bahol Island, which is the content of 
H9. Then proceeding to Borneo Island, where Espinosa becomes captain of the fleet and Juan 
Sebastián Elcano is named captain of the ship Victoria. This mini-story is followed by H10, in which 
they finally reach the Maluku Islands. The last mini-story, H11, includes episodes ranging from the 
passage through of the Cabo da Boa Esperança until the return to Seville of the Victoria ship - the only 
ship that completes this adventure: the first circumnavigation trip around the world. 

In addition to the historical episodes, described above, the game contains several challenges, so 
called mini-games. In total, mathematical, historical and playful challenges are presented in 8 mini-
game type / class environments. Explicitly, these environment types are: 

1 puzzle solving (Fig. 5, left image); 
2 associations between elements of two or more sets of objects according to certain attributes; 
3 multiple choice questions; 
4 single answer questions; 
5 filling in missing elements of a given sequence; 
6 action observation and execution determined by logical connections; 
7 memory games;  
8 frogger-like game (Fig. 5, right image). 
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Figure 5. Minigames environment examples: puzzle (left) and a Frogger-like game (right) 

This is a game in which the actions are activated by location and selection of specific regions of the 
scenario, based on the visual exploration of it. When interacting with the game, the player will collect a 
certain set of items/objects, some of which, can be transformed (composing or decomposing) for a 
certain purpose. For example, with a handle and a blade he can make, by composition, an ax, which 
can be useful for cutting wood (Fig. 6, left image). 

 
Figure 6. Example of collection of objects and transformation (left); Example of rankings, 

 rewards and badges (right). 

The dynamics of the entire game is based on point and click action (touch, in the case of a touch screen), 
induced by visual exploration of the scenarios (fig. 9); transformation and use of collected objects, (Fig. 6, 
left image); clue deduction (Fig. 9); problem solving (Fig. 7 and Fig. 8); mathematical reasoning, 
memorization and retention of information; scores, rewards and badges incorporated in the scoring system. 

Two examples of mathematical challenges, involving, respectively, time measuring and arithmetic 
mean, for, respectively, the generic and the academic modes, are illustrated in Figures 7 and 8. 

 
Figure 7. Example of a mathematical challenge in the generic version.  

The hull repair of one of the ships was done in 240 minutes. 
Then we may say that the ship was repaired in 

8 seconds;   8 hours;        4 seconds;       4 hours 
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Figure 8. Example of a mathematical challenge in the academic version.  

It is worth mention that the mathematical challenges are contextualized considering the game's 
narrative. 

   
Figure 9. Example of exploration scenario and deductive problem resolution 

The clues and challenges promoting deductive logical reasoning, memorization and retention of 
information are a constant in CNME game. The left image in Fig. 9 illustrates an example where the 
scenery exploration leads the player to be confronted with a set of numbers. Deductively, he/she 
realizes that from these numbers, he/she must form an ordered sequence that allows the opening of 
one of the two chests. The other chest can only be opened using a key (code) that will be provided 
after a puzzle solving (Fig. 9, right image). 

The performance based on the scenery exploration, challenge/problem solving, and time spent on the 
proposed activities are the key to the scoring system of this game. In addition to the indicated 
characteristics, It should also be noted that the player is accompanied during his/her interaction with 
immediate and personalized feedback 

Learning based on digital serious games provides a highly interactive experience, allowing a greater 
student’s involvement, positioning them as a useful tool in fighting low motivation to learn, in general, 
and, in particular, to learn mathematics. 

According to the classification mentioned in [11], CNME belongs to the class of serious narrative 
games, with its action taking place on the Magellan - Elcano circumnavigation around the world.   

2.2 Game development 
This game was developed using the GPACAGE engine, which was developed in Javascript and web 
languages as HTML5 and CSS. The GPACAGE is a game engine for point and click games, 
developed by the Thematic Line Geometrix. The mini-games can be created without the GPACAGE 
engine, but some of the functions the engine offers are needed. For instance, when a mini-game 

The bar chart, on the side, illustrates, the height, in 
meters, of 4 penguins randomly selected from a 
sample: 

The average height of these penguins, in meters, 
rounded to two decimal places, is: 

1.08;   1.02;    1.05;    1 
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starts, it needs a success or error event to exit back to the main game. For this, GPACAGE functions 
come to play, allowing the connection of the mini-game to the main game. 

It runs in the browser and, to be converted to mobile it uses Apache Cordova. CNME game runs on 
every platform that has a recent browser. There is also available an application for Android and iOS. 

The mathematical challenges were developed, differently, for the two game modes having in mind the 
target population. Besides, for the academic mode, some challenges were inspired by questions of the 
Portuguese national math exams of the last years. The historical information and questions 
implemented throughout the game were validated by a historian, to whom we would like to express our 
thanks. 

2.3 Game modes 
In the CNME digital and interactive game there are two game modes, the generic and the academic 
mode, depending on the player's profile. The generic mode was designed having in mind the 
promotion of mathematical literacy and is aimed at any citizen. The academic mode was designed to 
promote mathematical, critical and creative thinking and is aimed at young people with mathematical 
knowledge at the level of the 3rd Cycle of the Portuguese Basic Education. 

In any of the game modalities, the player is also invited to answer historical questions, being 
stimulated to a continuous interaction through a friendly atmosphere, providing, in this way, a 
favourable environment not only for mathematical but also historical learning. 

3 MAGELLAN - ELCANO CIRCUMNAVIGATION GAME – FEATURES 
Corresponding to the 21st century’s characteristics for educational games, this game aims to be 
interactive, promoting mathematical, critical and constructive thinking, essentially, by problem solving.  

In the near future, it will also be collaborative, allowing the development of soft skills. 

To find out if the learning objectives are being met, the game allows the collection of player 
performance data. The data varies depending on the mini game (activity / problem within the main 
game) in action. Data related to the response time / resolution of the problem, the number of 
successes and failures, among others, can be collected, allowing the evaluation, in terms of learning, 
of the game effectiveness. 

This game allows the creation of a fun, dynamic, and motivating learning environment, enriching the 
player's mathematical and historical knowledge. 

4 CONCLUSIONS AND FUTURE WORK 
In this article we describe the concept, development, and main features of CNME - an interactive 
serious game promoting learning and creativity. It is expected that the first version of the game will be 
released in the second half of 2021, and only then will we be able to obtain data that substantiate the 
real impact of CNME game, in terms of mathematical learning and receptivity. It is worth mention that 
the scientific content of CNME was validated by a team of the Portuguese Ministry of Education This 
game will be launched first in Portuguese Magellan’s schools, subsequently, it will be distributed to  a 
Portuguese school network with an initial number of 5000 users. As previously stated, the future 
version of the game will incorporate a collaborative component, allowing greater interaction, motivation 
and the development of other skills. 
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Abstract

We start from the conviction that the Social Educator, as a human development professional, must
assume specific functions in the multidisciplinary health care teams, particularly in a time that
increasingly needs humanized care. The objective that guided the study was to understand how the
Social Educator and health professionals can and should combine efforts in the intervention, taking a
holistic view of the aging process as well as the provision of care to the elderly, aimed at training and
empowerment, regardless of the limitations of its functional capacity.

This objective led to the research question, which is to know how health professionals recognize the
complementarity of the integration of the Social Educator in multidisciplinary teams that provide health
care to the elderly? In order to answer this research question, a qualitative investigation with a well-
grounded theory design was used. The Study was carried out in the North of Portugal, in three different
social responses in the provision of care to the elderly, called "Home Support Service", "Residential
Home" and "Health Center" that provide care, temporary and / or permanent, hygiene, doctors, food,
cultural, among others. The sample consists of a Nurse and a Doctor at a Health Center; a Social
Educator and a Nurse in the Home Support Service; and a Social Educator and a Technical Director of a
Residential Home.

Data collection was carried out through a semi-structured interview. In order to take into account ethical
issues and maintain the confidentiality of the context studied, as well as the anonymity of the
participants, the interviews were identified by E1 to E4. It was requested in writing, and giving
information about the purpose of the study, both to the interviewees and to the institutions' directors, the
consent to audio record the interviews, which was carried out by the researchers and authors of the
study. A total of 7 hours of interviews were obtained. These were introduced in the internal sources of
the webQDA software and categorized. 

The categories emerged a posteriori, constituting the conceptual map of the study, being: 
i) Social Educator and Physician; 
ii) Social Educator and Nurse; 
iii) Social Educator and Technical Director; 
iv) Social Educator and care for the elderly.

From these categories where the responses to Social Educators, Nurses, Physicians and the Technical
Director fall mainly, they show evidence of the impact that the Social Educator's intervention has on
multidisciplinary teams, that is, health care for the person Elderly women should contemplate care in all
dimensions of human life, namely in the integration of the social, family and community dimension of the
elderly person, regardless of the associated pathologies and limitations of functional capacity.
Triangulating the interviews of Social Educators with those of the other interviewees, it appears that the
insertion of Social Educators in multidisciplinary teams in the area of health is enriching and enhancing a
more humanized, relational and integrative provision of care, as the the specificity of its praxis fosters an
inclusive and successful aging process. In conclusion, the Social Educator becomes fundamental in
health care for the elderly, since working in a team with health professionals, they enhance a
multidimensional intervention that contributes to a full state of health, according to the definition
recommended by the Organization World Health Organization.

Keywords: Social Education, Social Educator, Elderly Person, Health Care, webQDA.
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OF ELECTRICAL ENGINEERING SUBJECT DURING PANDEMIC 
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Technical University of Košice, Faculty of Manufacturing Technologies with the Seat in 

Prešov (SLOVAKIA) 

Abstract 
The COVID-19 pandemic period has changed the personal as well as professional lives of people 
around the world in every area, without exception of education. Students and teachers have been 
adapting to new learning conditions and methods in our region for more than a year. For the topicality 
of the theme, the authors decided to follow up on the paper entitled Design of the concept of distance 
learning of electrical engineering subjects using Matlab and Simulink simulation tools, which was 
presented at the INTED 2021 conference. The authors present the results obtained from a case study.  
They analyzed students' opinions on the application´s concept of distance learning of electrical 
engineering by selected methods in a large group of second-year university students studying at the 
Faculty of Manufacturing Technologies with a Seat in Prešov of Technical University of Košice (Slovak 
Republic). The study aimed to find out students' opinions on the applied concept. As a tool, was used 
an online questionnaire created in Google Forms. The platform provides the possibility of anonymity and 
an overview of answers that can be exported to multiple formats. The study should provide teachers 
with feedback on the applied concept of learning. Based on the results of the case study, it is possible 
to evaluate the current student-teacher interaction during distance learning, get to know the motivation 
of students, and reveal shortcomings in this form of learning. 

Keywords: Distance learning, pandemic, case study. 

1 INTRODUCTION  
Society has been trying to adapt to the situation that has arisen due to the COVID-19 pandemic. A year 
ago, people did not know what to expect. Now it is clear that adaptation is the best solution. The sphere 
of education also went through the adaptation process. Therefore, education was transferred from face-
to-face learning to distance learning, where are used learning methods such as online education. A 
characteristic feature of distance learning is that the student and the teacher do not have to share the 
same place, and communication is ensured by network communication and digital technology. [1], [2] 
This transition to online education has been easier, thanks to current technologies. At the same time, 
the safety of teachers and students was ensured. However, the success of online education is influenced 
by many factors: the teacher's assumptions, the student's interest in this form of education, motivation, 
the availability of information and communication tools, and their use by teachers, but also students. 
Some fields of study faced more demanding challenges. An exception is not also electrotechnical 
oriented subjects - in the standard form, students carried out measurements using devices and aids 
within the exercises. However, as distance learning does not allow measurements in laboratories, 
teachers had to apply other tools. [3], [4] 

An effective tool can be simulations. A computer model can be used to simulate system processes that 
could take place in real conditions without the system having to be available. It is this fact that brings 
simulations to the forefront. Implementation of simulations is possible in many spheres of life and areas 
of research, e.g.: Testing of the systems [5]–[8]; Industry [9]–[11]; Medicine [12], [13]; Economics [14], 
[15]; Education [16]–[18]. The authors used simulations as a replacement for standard measurements 
in the practice of electrical engineering subjects [19], where they proposed the concept of distance 
learning of such subjects. They then follow up on this article to determine the response after applying 
this concept to the faculty where they work. This article aims to present the results of student feedback 
on the applied concept of distance learning of an electrotechnical-focused subject using simulations. A 
questionnaire compiled in Google Forms was used as a tool for obtaining feedback. The article consists 
of five chapters, where the introduction is followed by an abbreviated description of the concept, which 
was applied and then assessed. The third chapter is devoted to the questionnaire itself, which was 
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compiled. The research results and students' answers to individual questions are summarized in the 
fourth part, followed by a conclusion.      

2 PRESENTATION OF THE APPLIED LEARNING CONCEPT 
The study described in this article is based on the concept of distance learning of electrical engineering 
subjects using simulations in Matlab and Simulink, which was presented at the INTED 2021 conference 
in a paper [19]. On the example, one learning unit - exercise, were explained steps contained in the 
concept. The article also listed recommended tools, which, however, can be modified. 

In the preparation of distance learning of an electrical engineering subject, it is proposed to follow the 
sequence of the six steps: 

1 Elaboration of theoretical analysis to summarize basic theoretical concepts. 
2 Determining the measurement task and measurement goal. 
3 Explanation of the wiring diagram of the used devices and aids. 
4 Creating a simulation scheme in the Simulink. 
5 Explanation of the measurement procedure (simulation). 
6 Carrying out control (task assignment) and evaluations (protocol evaluation). 

These six steps are summarized in Fig. 1 (blue rectangles). The figure also contains the tools by which 
the individual steps should be applied. It is necessary to provide the following tools and technologies on 
the part of the teacher also the student: Computer with internet connection; Matlab and Simulink; 
Microsoft Office; network communication means (e.g., e-mail, Webex, Team); Learning Management 
System.  

 
Figure 1. Steps of the applied concept of distance learning of an electrical engineering subject [19] 

3 METHODOLOGY – QUESTIONNAIRE AS A FEEDBACK TOOL 
The learning as mentioned above concept was applied in the summer semester of the academic year 
2020/2021 in the education of the subject Electrical Engineering and Electronics when distance 
education was ordered in connection with measures against the COVID-19 pandemic. The 
questionnaire was submitted to students of the second year of bachelor's studies at the Faculty of 
Manufacturing Technologies with the Seat in Prešov from various study programs. The basic questions 
motivating the research presented in this article were: What is the students' view of simulations as a 
learning tool during a pandemic? Are simulations a tool that should be applied to education after the end 
of the pandemic? Did the students have sufficient technical support to be able to implement distance 
learning in this way? A questionnaire was compiled via the Google Forms platform (Fig.2).  
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The questionnaire created in Google Forms brings considerable comfort to the respondent (simple, easy 
to orient and fill, etc.) and the person who forms the questionnaire and then processes the results. The 
questionnaire was easily shared (using an URL link) through the Learning Management System (in this 
case, Moodle), which allowed students to fill in the questionnaire anonymously from April 26 to May 2, 
2021. The questions in the questionnaire were divided into four parts; each examines some areas of 
interest: Simulations, Form of Exercises, Technologies, and General Opinions. The questions and 
answer types included in the individual parts of the questionnaire are listed in Tab. 1. Ninety students 
participated in the survey, and the results were analyzed based on the frequency of individual responses 
and presented by descriptive statistics tools. The results of this survey are summarized in the following 
section. 

Table 1. An overview of the questions contained in the questionnaire. 

Section Question Answer type 

Si
m

ul
at

io
ns

  
of

 m
ea

su
re

m
en

ts
  

in
 S

im
ul

in
k 

Simulations were the main tool of exercises in distance learning. What did you like 
most about this form of learning? Choice of options 

Which form of explanation of the principle of measurement (simulation) suited you 
best? Choice of options 

After performing the simulations, your task was to prepare a protocol in which you 
presented the procedure and results of measurements. These protocols were also 
evaluated. Did this form of control suit you? 

Choice of options 

MOODLE has been used as a basic tool for communication and file sharing 
between you and the teacher. You uploaded the protocols to the folders created in 
MOODLE. Did this form of protocol submission suit you? 

Choice of options 

Fo
rm

  
of

 e
xe

rc
is

e 

What form of support for the learning process do you prefer in current distance 
education? Choice of options 

What form of exercises in the subject Electrical Engineering and Electronics would 
you prefer if you had a choice? Choice of options 

Which form of files shared via MOODLE was of the greatest benefit to you during 
the exercises in Electrical Engineering and Electronics? Choice of options 

Te
ch

no
lo

gy
 What technologies did your teacher use during the exercises in the subject 

Electrical Engineering and Electronics? Choice of options 

What was your technical equipment that you used during the exercise? Choice of options 

What was your access to the Internet during the exercises in the subject Electrical 
Engineering and Electronics? Choice of options 

Yo
ur

 o
pi

ni
on

 What did you like the most during the distance learning of exercises in the subject 
Electrical Engineering and Electronics? Open answer 

What didn't you like during the distance learning of exercises in the subject 
Electrical Engineering and Electronics? Open answer 

What would you recommend change / supplement / improving in distance learning 
exercises in the subject Electrical Engineering and Electronics? Open answer 
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Figure 2. Example of questionnaire in the Google Forms 

4 RESULTS OBTAINED FROM RESEARCH 
The results are divided into four parts. The first part - Simulation of measurements in Simulink, is closely 
related to the new concept of education using simulations of electrotechnical oriented exercises, which 
was applied to the learning process at the above faculty. The second part - the form of exercises, was 
focused on support of education and shared materials. In the third part - Technology, the state of use of 
individual technological tools was ascertained and students' access to technologies at the time of 
distance learning. Since all three parts examined students' views and thus contain the results based on 
the choice of options (one or more), the last part of the results presents their views on the overall course 
of the exercise in the form of open answers. The results were processed in the form of bar graphs. The 
X-axis represents the options offered to students (or marked answers), and the Y-axis the number of 
students who marked the opportunity as their answer in the questionnaire.  

4.1 Evaluation of answers - Simulations of measurements in Simulink 
The first section of the questionnaire - Simulations of measurements in Simulink, consists of 4 questions, 
where the results are summarized in Fig.3 - Fig.6. There was the possibility of choosing one answer for 
all these questions, while a still offered an option Other, where students could write their answer. 

Question No. 1 asked students' opinions about what they liked most about the simulations during the 
semester. Fig.3 expresses, that the students the most choose the Possibility to repeat simulations 
independent the most, which is a significant benefit in comparison with classical measurements in 
laboratories, which are performed only in a reserved time and in a reserved place. Subsequently, the 
second most common answer was Working with Matlab and Simulink. This software was applied only 
in the new concept of learning - in the standard form of learning not. 
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Figure 3. Students’ answers to question no.1. 

Question No. 2 was focused on finding out which form of explanation of simulations suited the students 
the most. As shown in Fig. 4, almost 2/3 of students prefer Online explanation via Webex and then 1/3 
in the form of Video tutorial. 

 
Figure 4. Students' answers to question no.2. 

The control of the acquisition of knowledge and skills from the given simulations was verified by assigning 
a task where the students had to perform an individual simulation and process the protocol. The question 
aimed to find out how satisfied the students were with this form of control. The most answered option was 
Yes and then Yes rather than no (Fig.5). 

 
Figure 5. Students' answers to question no.3. 

The last question in this section was to examine students' views on protocol submission using the Learning 
Management System (Moodle). This transfer form brings benefits to students (tracking the submission 
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date, teacher's notes, etc.) and the teachers (archiving, sorting by groups or names, etc.). Students 
preferred option Yes - 66 times (Fig.6).  

 
Figure 6. Students' answers to question no.4. 

4.2 Evaluation of answers from the field Form of exercise 
The second section consisted of 3 questions, where, like the questions of the previous part, had the 
option of choosing one answer. The results of this section are graphically presented in Fig.7 - Fig.9. 

The first question in this section asked what forms of support students prefer in distance learning. From 
Fig.7, the most popular is Online courses via the Webex platform and then Files shared via Moodle. Six 
students choose Other, where was mentioned a combination of the first two options, all options, or a 
proposal for the use of the Teams platform. 

 
Figure 7. Students' answers to question no.5. 

The task of the second question was to find out what form of exercise students would prefer if they had 
a choice. The number of students who chose Measurements in the laboratory or Simulations performed 
via PC was almost the same (Fig.8). However, the number of students who would choose the 
Combination of simulations and measurements was 42. It follows that more than 2/3 of the respondents 
would welcome only simulations or also simulations. 
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Figure 8. Students' answers to question no.6. 

The last question in this section focused on students' preferences for sharing files via Moodle during the 
semester. It can be seen from Fig.9 that the most frequently chosen option is a Video tutorial. An audio-
visual way explains the principle of measurement on the simulation scheme in Simulink and is accessible 
for unlimited viewing.   

 
Figure 9. Students' answers to question no.7. 

4.3 Evaluation of answers from the field Technology 
The applied concept of distance learning requires more sophisticated technological tools and aids for 
each student than face-to-face learning. The questions of the Technology section focused on what forms 
of support were used and whether the tools proposed in the concept were available to students. 

The eighth question of the questionnaire asked the students what technologies the teacher used during 
the exercises. This question alone provided more answers, as teachers were expected to apply some 
support tools for more effective learning. Students' responses to this question are quantified in Fig.10, 
where Webex was used most often, followed by the second group consisting of Moodle and Matlab and 
Simulink. The third group consisted of E-mail, PowerPoint presentation, and Video tutorial. All these 
options received a significant number of votes, so it is considered that several tools were used during 
the exercise. The Audio tutorial option received the least votes, as most teachers already choose the 
Video tutorials option in this form of material. 
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Figure 10. Students' answers to question no.8. 

The ninth and tenth questions of the questionnaire again provided the possibility to choose only one 
answer. The ninth question examined the technical equipment of students. The preferred equipment in 
distance learning is Computer or laptop with a camera and microphone. However, it can be seen from 
the answers (Fig.11) that 2/3 of the respondents had this possibility. 1/3 then mentioned the option 
Computer or laptop without camera and microphone or Phone. 

 
Figure 11. Students' answers to question no.9. 

Internet access is also closely related to technical equipment. From the answers of the students, it is 
clear (Fig.12) that almost 2/3 of them had a Connection from home - high-speed internet with unlimited 
data and nearly 1/3 of the respondents Another fixed internet connection from home. The third most 
common answer was Limited mobile internet connection from home, where almost 9% of students chose 
this answer option. 

 
Figure 12. Students' answers to question no.10. 
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4.4 Evaluation of answers from the field Your opinion 
The last group of questions called the Your opinion section, consisted of questions to express a general 
idea on the exercises in 3 directions - best / worst / recommended. The questions provided space for 
an open answer. 

When asked what students liked most about this form of exercise, the answers were as follows: 

- Working with Matlab and Simulink. 
- Interpretation of the teacher. 
- Realization of measurements (simulations) from home. 
- Audio-visual tutorials. 

When asked what students liked the least about this form of exercise, the answers were as follows: 

- It was not possible to perform actual measurements in the laboratory. 
- Problems with loading Simulink. 

When asked what students would recommend changing - add - improve, in these exercises, the answers 
were as follows: 

- More video and audio tutorials. 
- Using Teams for better stability and communication. 

5 CONCLUSIONS 
From a survey conducted among second-year students of the Faculty of Manufacturing Technologies 
with the Seat in Prešov, which had the task of obtaining feedback on distance learning exercises in the 
form of simulations from the subject Electrical Engineering and Electronics, the following findings 
appear: 

Simulations as a support tool for learning were acceptable for students. Their implementation into the 
learning process is expected even after the end of the pandemic (or in the standard form of education). 
The combination with common measurements would thus cover all forms of measurements of interest 
to students. At the same time, students' knowledge and skills in working with software would be 
expanded. 

Webex, Moodle, and Video Tutorials have proven to be the most appropriate tools for students to share 
information during distance learning. 

The technologies available to the students during distance learning were sufficient to carry out the 
exercises based on the proposed concept. 

The findings show that the proposed concept of education has the potential and applicability in similarly 
oriented subjects (exercises). Based on the students' recommendations, teachers should pay more 
attention to the preparation of materials, especially video tutorials, and simultaneously take into account 
the complexity of simulation schemes compiled in Simulink so that they are universal for each student 
and his technological equipment.  
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Abstract 
Currently, the consequences of the COVID-19 pandemic for Higher Education institutions (HEI) are 
being widely discussed. Beyond general assessments of the pandemic’s impact, higher education 
research focuses mainly on the implications for lecturers and students [1] [2]. From one day to the next, 
formal learning and teaching settings had to be transferred online. One may think that this is a blessing 
for all those who had been working on anchoring information and communication technology (ICT) in 
university teaching over the last few decades. But: Is it the case? How has COVID-19 changed the 
everyday working routines of professionals in HEI, especially in Educational Technology? 

Our paper will approach this question based on autoethnographic data [3] [4], taken from a Germany-
wide research project named AEDiL.Following the ethnographic research paradigm, autoethnography 
is grounded in self-observations and seeks to grasp individual constructions of meaning [5]. Such data 
often culminates in autoethnographic stories, which constitute the database of the research that we 
present in this paper. 

We will present and discuss the analysis of three autoethnographic stories by educational technologists 
from three different German universities [6] [7]. In these stories, they describe their everyday working 
practices as so-called digitalization experts during the pandemic. In this paper, we follow the written 
traces of their expertise and analyse their experiences and struggles. Struggles which include perceived 
changes in the professional field(s), professional identity, and disciplinary distinction, and most of all the 
perception of expertise in the field of educational technology.  

As a result, two aspects in particular could be demonstrated: The Covid-19 context challenges traditional 
notions of expertise that are still deeply rooted in the context of HEI. This was (and is) caused by the 
increased use and related experiences with online teaching that shifted the knowledge gap between so-
called experts in this field and the academic teaching staff. Such a development points to the emergence 
of a "new normal" of how expertise is being constructed in the field of educational technologists. 

Using a qualitative approach, we seek to shed light on topics that other research approaches cannot 
easily grasp. We hope, thereby, to increase the awareness of insecurities in the professional life of 
Higher Education professionals which (in our opinion) is too often neglected. 

Keywords: knowledge, expertise, experts, ICT, Covid-19-pandemic, autoethnographic stories, AEDiL. 

1 INTRODUCTION 

1.1 Aim 
Due to the so-called Covid-19 crisis, the digitization of Higher Education worldwide received a push. 
Former (mainly normative) future scenarios about digitally enhanced teaching and learning suddenly 
became realities. Even those academic teachers who had sought to avoid online teaching had to apply 
it. We are in the second year of the pandemic and the first studies on Higher Education have been 
published. The majority of those studies mentioned above all the experiences of academic teaching staff 
and learners. The following article is dedicated to the experiences of Higher Education professionals in 
Germany and focuses on analysing the narratives of experts in the field of educational technology. 
Based on their everyday work in the pandemic, we examine perceived changes and struggles in their 
professional knowledge, including their role, identity, and understanding of their working routines. 
Pointedly, we are discussing the question: Is the pandemic a curse or a blessing for HEI professionals? 
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1.2 Context 
The analysed stories emerged from a collaborative autoethnographic research project named AEDiL 
(the German acronym AEDiL stands for ‘AutoEthnographische Forschung zu Digitaler Lehre und deren 
Begleitung’, meaning autoethnographic research on technology-enhanced teaching and its 
development) [7]. AEDiL started in April 2020 as a grassroots project. Its members are entering their 
second year, in which they document, reflect, and discuss their experiences as academic teaching staff, 
researchers, and educational developers. The main objective of this interdisciplinary and inter-
institutional group is to collect perceived changes in their everyday teaching, researching, and 
supporting practices at German universities during the pandemic. The first results were published in 
mid-April 2021 [6], offering insights into the innovative collaborative research approach and fifteen 
autoethnographic stories. The three chosen narratives derive from this collection of stories; they are 
authored by educational technologists working at three different German universities. 

In contrast to international contexts, educational technology is not (yet) established as an academic 
discipline in Germany [8]. Depending on the HEI, there are different institutional connections, e.g. to 
(media) education, (media) computer science, economics, and/or central service facilities. The transition 
from support to research is fluid. Because of their expertise, most of the colleagues are taking on – 
either implicitly or explicitly – the role of an educational developer. They advise and support teaching 
staff, initiate and coordinate transdisciplinary teaching and learning projects, are involved in quality 
assurance processes, etc. The chosen stories from the AEDiL project map out these diverse activities 
between educational development, teaching, and research. They describe how educational 
technologists and their expertise have been in high demand since the start of the pandemic and reflect 
changes in their everyday practices and how they are challenged as so-called digitalization experts. 

2 THEORETICAL BACKGROUND 
To analyse these autoethnographic stories from educational technologists, we draw on the concept of 
expertise. Using this concept allowed us to access the data with an explicit theoretical perspective which 
enabled us to focus on certain aspects within the material. Even though the concept itself is widely and 
critically discussed, we decided to use its ability to function as an analytic tool to extract meaning from 
the data. To shed light on how we applied the concept of expertise for this paper, we will start by clarifying 
three aspects: a) What makes an expert? b) When does knowledge become expertise? c) How can 
such knowledge be accessed in research processes? 

2.1 Being an expert 
Various disciplines are dedicated to exploring the notion of experts and their expertise in contemporary 
societies. The following article draws on findings from the sociology of knowledge as well as science and 
technology research (for a more comprehensive research overview, please see, e.g., Stehr/Ericson [9]).  

Everyday life contexts still promote the conventional contrast between experts and amateurs (or 
laypeople), in which experts are representatives of truth and authority. Ideally, their knowledge should 
serve as the basis for political decisions. In this sense, scientific knowledge and power relations are 
closely linked. The paradigm of social constructivism deconstructed this ancient idea of expertise and 
experts. Finding the truth has become a more democratic process (sometimes with little connection to 
reality). A paradoxical development rises: On the one hand, our need for experts or consultants 
increases with increasing technical and social complexity. We need specialists whom we trust – not just 
in the areas of politics or technology – and who help us to interpret the world. Also, our everyday life is 
pervaded by expert offers, e.g., shopping, fitness, or career counsellors. On the other hand, with the 
degree of specialization in one area, the expert increasingly becomes a layperson in adjacent areas. 
This laicization results in experts coming under pressure to be recognized. To stage expertise and 
explicitly proclaim the validity of knowledge becomes part of the concept of expertise itself [10] [11]. 

Digital transformation reinforces this tendency. Especially for educational technologists, the so-called 
“digital condition” [12] is particularly evident. According to that, the Swiss culture and media scholar 
Stalder identifies three key constituents. He argues that a) cultural materials and their production are 
publicly available for everyone (change of referentiality), that b) resources and their meaning are 
produced collectively (commonality), and finally that c) decisions are increasingly automated 
(agorithmicity). As a consequence, attention to individual practices becomes a competitive asset. The 
separation of doxa and episteme is no longer tenable, meaning that – when it comes to digitalization 
expertise – the gap between individual beliefs and (scientifically) justified assumptions is getting smaller. 
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Expertise does not necessarily have to be explicitly verified through professional or academic 
qualifications. It can also be based on practical experience. It is bound to a situation or issue and 
relational. That means somebody is called an expert in comparison to a reference group. The judgment 
of other experts about the expertise becomes less important [10]. 

2.2 Expertise 
So, what do we mean when we talk about expertise? What makes the knowledge of an expert unique? 
Following Stehr and Grundmann, we take knowledge as the ability to act socially and the opportunity to 
set something in motion. In this sense, knowledge is mainly propositional, as a model for or pre-concept 
of reality. A performative or active function gets through social interaction, especially when it is not 
routinely carried out or determined by rules. In this sense, knowledge provides the scope for decision-
making [10]. 

Knowledge becomes expertise when a) it is not a common good in the field of action, b) it is demanded 
by non-experts, c) it possesses or opens up scope for manoeuvre. The expert is not only a counsellor 
in a passive way, they are also an active part, a member of the community in which they act. Expertise 
needs to be understood as situated in a broader context. Moreover, it makes the combination of ‘what’, 
‘how’ and ‘why’ to act within or between different fields. Reformulating the ideas of experts and expertise, 
Bogner and Menz use and elaborate three “dimensions of expert knowledge” [13]: 

• Technical knowledge (knowing that/what): Expertise about relations, technical/bureaucratic 
processes, operations, rules, data, facts, relevant information; verifiable through certificates or 
professional qualifications, in some disciplines requirement to join the field of action 

• Procedural knowledge (knowing how): Knowledge about courses of action, interaction routines, 
organizational constellations, past and current events, practical experiences; practical 
experience, bound to a situation or context 

• Interpretive knowledge (knowing why): subjective relevance, points of view, interpretations, 
drafts of meaning, explanatory models, normative objectives, evaluative statements; individual 
manifestations which cannot stand separately from the other two dimensions, in combination with 
technical knowledge and procedural knowledge it makes the expert. 

In our research, we use these three dimensions as starting points to detect traces of expertise. Due to 
the close correlation between the presented idea of expertise and interpretive knowledge, however, we 
focus in our analysis predominantly on the third dimension. Furthermore, we prefer to use the term 
‘expertise’ instead of ‘expert knowledge’ in the following, since it is more common in international 
discussions. 

2.3 Autoethnographic stories as access to expertise 
So far, the expert interview has been the methodologically most established access to expertise and the 
different dimensions of expertise [11] [13]. Induced by the insights of the collaborative autoethnographic 
research and especially the emerging autoethnographic stories suggest a new approach to approximate 
expertise. Instead of analysing expert interviews, we sought to detect written expertise in the stories of 
educational technologists within the AEDiL project. Each autoethnographic story and their narrations on 
everyday activities as educational technologists can expose expert knowledge on the various 
dimensions. However, the particular strength of our working with autoethnographic material lies in the 
multilateral access to interpretative knowledge: Each story - our data material - can be seen as an ’in 
action’ artefact of negotiated and (re-)produced sensemaking. The collaborative background of its 
emergence enables researchers to reconstruct not just the self-perceived position of the expert 
(including his/her contexts), but also to discover conflicts between performance and proposition. 
Furthermore, the stories yield traces of the genesis of collective knowledge in the given context. Finally, 
autoethnographic stories offer these insights organised within a storyline, thus in a pre-structured way. 

3 METHODOLOGY 
The research presented in this paper is firmly grounded in qualitative methodologies. On the one hand, 
the analysed material emerged during processes of autoethnographic data collection and therefore 
offers subjective insights, on the other hand, because our approach to approach and examine the 
material was led by the logic of qualitative content analysis. In this section, we offer relevant insights for 
both of these aspects. 
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3.1 The Material 
Extracted from the autoethnographic material of the AEDiL project [6] [7], and as mentioned above, 
three stories constituted the basis of our analysis. Even though content, style, and perceived challenges 
differ widely amongst the three narrators, their stories provide comprehensive descriptions of their 
connection to professional life as educational technologists and the correspondingly assumed expertise. 
To understand the content better, as well as the differences between the stories, all three of them are 
introduced briefly below.  

Story A: The story is written from the perspective of an educational technologist who seeks to support 
their faculty in their online teaching. During the Covid-19 period, the narrator of this story experiences 
several changes, especially regarding the needs of academic teachers. Changes, which triggered 
reflective processes as to how well former inputs or examples would still be fitting for the target group 
or how to possibly connect to the vast amount of new online teaching experiences. Switching between 
personal self-doubt and the critical evaluation of the role of educational technologists in general, this 
story finds that some of the experienced professional shortcomings existed long before HEI were forced 
to ‘go fully online’ due to the pandemic. 

Story B: In this story, the narrator focuses on how to solve problems that emerged in Higher Education 
teaching and learning during Covid-19. From the point of view of an educational developer and 
technologist this story first describes how the challenges of working online had to be overcome within 
one’s team, before reflecting on how these experiences with and evaluations of new communication 
technologies provided valuable experiences to support academic teachers during the semester. Torn 
between external expectations (to provide quick and concise information on how to facilitate teaching 
and learning online) and individual convictions (that transforming one’s courses needs individual 
reflection as well) the narrator enters the second semester of online teaching. 

Story C: The story shares the experiences of an educational technologist who so far approached 
digitally enhanced learning and teaching from a more theoretical and strategical point of view. Now, 
during the time of Covid-19, the narrator teaches for the first time, which leads to the realization that the 
logic of theory does not necessarily have to correspond with the logic of practice. The story presents 
conflicting expectations which the narrator perceived during the semester; expectations regarding one’s 
own aspirations as an academic teacher but also as a designated expert in the field of teaching online.  

3.2 Analysing the data  
Our analytic procedure [14] [15] included two steps. First, we analysed the material based on deductive 
codes. These codes derived from the theoretical assumptions about expertise and its different qualities 
as technical knowledge (knowing what), procedural knowledge (knowing how), and interpretive 
knowledge (knowing why). This first step aimed to detect sequences within the material that contain 
traces of the narrator's expertise. In a second step, these core sequences were further structured by 
inductively filtering out unifying categories. Ultimately, four categories could be extracted from the 
material itself: the reflection of one’s own (attributed) position as an expert, the individual expectations 
of one’s own role(s), the wish for self-efficacy, and the importance of being close to real-life situations 
(having practical relevance). 

Since the original data is provided in German, the examples given in this section had to be translated. 
To ensure the accuracy of the translation, the results were checked by the narrators of the analysed 
stories. The original content can be found in the already mentioned publication of the AEDiL project [6] 
[7]. All given references in the following refer to this source. 

3.3 Insights into the categories 
This part of the paper begins with a short overview of the four categories that have been found 
concerning the dimensions of expertise in the analysed autoethnographic stories. Organized as a table, 
this overview offers anchor examples for each category and allows for a connection to the dimensions 
of expertise that had been used to filter core sequences from the data. Here we can see that the majority 
of sequences derive from the dimension of interpretive knowledge, the so-called ‘knowing why’ (see 
table 1). 

2810



Table 1. Overview of the analysed categories and their foundation. 

Category Sequences per knowledge dimension code 
The reflection of one’s own (attributed) position as 
an expert. 

15 sequences  
(3 technical knowledge; 12 interpretive knowledge) 

The individual expectations of one’s own role(s) 9 sequences  
(1 process knowledge; 8 interpretive knowledge) 

The wish for self-efficacy 6 sequences  
(1 process knowledge; 5 interpretive knowledge) 

The importance of being close to real-life situations 
(having practical relevance) 

9 sequences  
(2 process knowledge; 7 interpretive knowledge) 

In the next step, we introduce each of the categories more closely, so as to offer deeper insights into its 
quality. Here, we share insights into the analysed material by offering examples for each sub-category 
in brackets.  

In the first category, the reflection of one’s own (attributed) position as an expert, the material could 
be allocated to one of three sub-categories: 

• Changing the distance between so-called experts and so-called lays (‘The approaches which I 
usually used in my teaching and consulting practices and which so far communicated a close 
connection to real-life situations, did not seem to fit anymore’ (page 157)). 

• Challenges whilst applying one’s own expertise (‘With our offers and recommendations we don’t 
really meet our own claims of how ‘good teaching’ with educational technology can be facilitated’ 
(page 65)). 

• Deepening understanding of the foundation of one’s expertise (‘Slowly I begin to understand what 
is really meant by the shift from teaching to learning, to be learner-oriented or to perceive student 
expertise’ (page 158)). 

Just like the first category, the second – the individual expectations of one’s own role(s) – contains 
three sub-categories as well. All of these refer to the narrator's perceptions of how an educational 
technologist is supposed to act. 

• Individual approaches as an educational technologist (‘I want to convey theory casually and to 
always make clear: I can offer security as to how you can act in your teaching practice’ (page 
159)). 

• The wish to act according to one’s (technical) expertise (‘Looking back I must admit that I (rather 
thoughtlessly) joined in the calls to follow principles such as participatory didactics or the students 
as partners approach over the last few years. These claims I wanted to use as guiding principles 
in my teaching’ (page 105)). 

• Perceived changing expectations of others (‘Before, an academic teacher participated to escape 
from their daily routines, to catch up with the latest tools, to try new approaches or to learn how 
to apply them. During this time, I was a teacher, a facilitator [...]. With Covid-19 that’s history’ 
(page 158)). 

The last two categories each comprise two sub-categories. Regarding the third category, the wish for 
self-efficacy, these are:  

• The need to be able to practice what you preach (‘in order to use such a crisis to change 
permanently, one needs – as Dewey states – to reflect one’s experiences. It will be our main task 
to provide offers and support to facilitate these reflective processes' (page 67)). 

• The claim to act meaningfully (‘As satisfying as it is to receive so much appreciation for my work, 
I tend to rate our work as insufficient’ (page 65)). 

And finally, these are the subcategories of the fourth category, the importance of being close to real-
life situations (having practical relevance): 

• The possibility to rely on one’s own experiences (‘The experiences that my colleagues and I made 
during these first days and weeks became precious as the semester continued. Because of them, 

2811



we could apply our knowledge about possible problems and their solutions in our support for 
academic teachers’ (page 64)). 

• Knowing and understanding the situation of one’s target group (‘Do I know too little of the 
(teaching) situation which my colleagues currently experience? Am I too far away from teaching 
right now?’ (page 157) and ‘To learn about my students’ contexts, we conducted a short survey 
with the students who registered for the course. [...] to my surprise most of the students 
responded. Not all of them had the required technical infrastructure at their disposal [...]’ (page 
105)). 

The results, which can be drawn from the analysis and the determined categories, will be presented in 
the next section.  

4 RESULTS 
Based on our analysis and the developed system of categories, our findings offer insights into how the 
experiences during the Covid-19 pandemic challenged educational technologists in their expertise. 
Being an expert, as has been made visible in the data, depends on two complementary levels of 
attribution: on the one hand, a person becomes an expert, when they are being perceived as such by 
others; on the other hand, a person needs to define themselves as an expert. Further, they have to feel 
self-assured and capable of acting in this role.  

Yet the educational technologists who provided the data for this research experienced several situations 
in which they either questioned their own actions or the knowledge that should have constituted their 
expertise. Changing contexts, emerging new teaching practices, and unexpected obstacles seemed to 
challenge the self-assumed expertise and lead to insecurities.  

To further elaborate our results and to further connect them to discourses on expertise, we introduce 
the three main findings in the following. 

4.1 Finding 1: The re-interpretation of technical knowledge 
The data suggests that technical knowledge stays constitutive for those who act as experts in the field 
of educational technology. However, due to the number of new experiences and newfound ways to 
apply and understand educational theories, the reading of existing technical knowledge seems in need 
of re-interpretation. 

In our analysis, we detected this need in every single category, especially so in the content that could 
be assigned to the first three categories: ‘the reflection of one’s own position as expert’, ‘the individual 
expectations of one’s role(s)’ and ‘the wish for self-efficacy’. Here, the content of all the stories shows 
how the different narrators experience a gap between their theoretical foundation and its meaning in the 
everyday practice of the ‘new normal’. They discover this gap in themselves as they try to connect new 
experiences to so-far popular explanations, which did not always seem to work anymore. Caused by 
the new demands of the collective transformation to online teaching and learning, the data illustrates 
how parts of the narrators’ technical knowledge seemed to be in need of re-interpretation. This 
happened when abstract dimensions of well-established concepts (such as being learner-centred or the 
famous shift from teaching and learning) were confronted with newly discovered manifestations which 
asked those who were involved to pause and to rethink the origins of their technical knowledge. Hence, 
technical knowledge results on the one hand from systematizing and explaining process knowledge and 
on the other hand from scientifically generated and collectively negotiated interpretative knowledge. 

In the analysed material this process of re-interpretation seemed to be necessary to feel self-assured 
as an expert in the field of educational technology. These re-interpretations involved struggles, which 
also became visible during the analysis. Struggles that led to changing perceptions of one's own role as 
well as of the relevance of the whole discipline. In the stories, we found traces of the (d)evolution from 
the all-knowing professional to the person who shares theoretical foundation and experiences as one 
jointly discovers new solutions; from the academic teacher who uses a technologically complex course 
design to a person who prefers to reach all students by relying on the ‘simple’ chat tool; from a 
community of theoretical practitioners to practising theorists. Both areas of re-interpreting one’s technical 
knowledge were triggered by the number of new experiences which the narrators and their surroundings 
made during the Covid-19 pandemic. This brings us to our second finding. 
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4.2 Finding 2: The re-discovery of procedural knowledge 
Part of our analysis and especially the content in the categories ‘the meaning of feeling self-efficacy’ 
and ‘the importance of being close to real-life situations’ seem to convey a clear message: as an expert, 
you should avoid losing the connection to practical experiences. Based on the material this seems to be 
important for two reasons.  

Firstly, without a close enough connection to the actual contexts of academic teaching staff and 
students, one’s awareness of current needs might be lacking. In every story, the benefit of having such 
a connection or the challenge of missing the like have been clearly stated as important factors whilst 
feeling self-efficient as an educational technologist. How can you support teachers or think along with 
their individual approaches, if their explicit contexts seem blurry? How can you connect to the needs of 
one’s students without understanding their teaching and learning situations? Again, changing the 
perception of the role as an expert seemed to be helpful in re-discovering these connections to 
procedural knowledge. In the material, this change was expressed by various adaptations in one’s 
routines, whilst planning a course or organising support material. Both, exploring new teaching 
approaches or participating in such endeavours, were named as possible ways to allow for such a re-
discovery of new procedural knowledge.  

The second reason why such a connection to practice was rated important was expressed in the 
intertwined nature of all dimensions of expertise. Procedural knowledge seems to establish the bridge 
between technical knowledge and interpretive knowledge. As stated above, new real-life experiences 
invite new interpretations of one’s technical knowledge, which offers new perceptions to understand and 
evaluate professional situations. This leads us to the third and last finding. 

4.3 Finding 3: The re-invention of interpretive knowledge 
Closely connected to the first two findings, this last and maybe strongest finding addresses the 
importance of being open to re-invent one’s interpretive knowledge as an expert.  

This call for openness characterizes the content of all three analysed stories in diverse forms. For example, 
the material illustrates how a narrator struggled with the request to predominantly offer information and 
recommendations to support academic teaching staff, instead of helping them to better understand the 
new experiences. Similarly, another sequence in the material describes how a narrator rejects the 
proclaimed focus on providing tool collections to support academic teachers as they designed their first 
online classes instead of pedagogical advice. Finally, other parts of the material depict the shock of 
detecting fixed templates and patterns in one’s own actions as an educational technologist; templates 
which seem to foster a hierarchy between the knowledge of so-called experts and so-called laypeople. 
Thus, the openness that can be detected in the material addresses various possibilities to re-invent one’s 
interpretive knowledge. The data suggests that experts in educational technology broaden their 
perspectives when supporting academic teachers, avoid fixed templates, foster pedagogical 
considerations in their routines, and most of all, embrace the specific insights of those they work with. 

The urgency underlying each of these needed re-inventions emerged due to the above-mentioned 
requirement to re-interpret one’s technical knowledge and the circumstances that led to re-discovering 
one’s procedural knowledge. Both of which led the narrators to rethink their expertise-related 
assumptions. We assume that the ability to respond to such forced rethinking processes depends on 
the individuals’ openness and willingness to actually change. Again, the dimension of interpretive 
knowledge proves to be the most complex and notable dimension when it comes to grasping expertise.  

Being able to re-invent one’s interpretive knowledge, at least in the case of the analysed material, allowed 
the narrators to re-invent their roles as experts and continue to act meaningfully. Those changes, 
exemplarily shown within these three stories based on everyday experiences, challenges and struggles, 
will have a tremendous impact on the development of the whole community of technological educators.  

5 DISCUSSION AND CONCLUSIONS 
The presented research basically demonstrates two aspects. Firstly, it shows how deeply rooted the 
ideas of clearly distinguishable experts and laypeople still are in the context of HEI (and that Covid-19 
challenged these ideas). Secondly, it illustrates how the changing professional contexts during the 
pandemic – with all the new experiences – caused some kind of chain reaction when it comes to the 
perception of expertise: Due to the new teaching and learning situations, new procedural knowledge 
emerged and this new procedural knowledge challenged existing versions of the technical and the 
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interpretive dimensions of knowledge. Our research offers insights into these changes and how these 
affected the perceived expertise of educational technologists.  

At this point, it is common practice to mark the limitations in a study. Surely, the small data set as well 
as its context as part of a collaborative autoethnography project influenced the material and its analysis. 
In consequence, the findings of our research should not be perceived as yielding generalisable values. 
However, this context-sensitive material and the connectedness between researcher and data allowed 
for deeper insights into some issues that possibly would not have been detected with another approach. 
We therefore would like to encourage seeing these limitations as strengths as well. After all, research is 
never objective and trying to preserve the notion of an independent observer - as ethnographic 
approaches already emphasise - is neither realistic nor adequate [16]. The approach of collaborative 
autoethnography based on which the data material emerged as well as the content analysis as 
presented here enabled a deep insight into individual everyday practices and reflections. And these 
insights capture a new level of understanding on how community-based knowledge production can work. 
With our work, we therefore hope to provide a contemporary alternative to established methods like i. e. 
the method of expert interviews. 

Combined, both – the circumstances of this research as well as its findings – call for a more reflective 
and more relational concept of expertise in higher education contexts. A concept, which embraces 
moments of insecurity and invites processes of re-interpretation and re-evaluation, a concept, which 
defines expertise as interactive discourses and includes notions of communities. Such a concept might 
connect to Grundmann's understanding of expertise, which applies a relational approach: “This 
relational concept can be summarized as follows: experts mediate between the production of knowledge 
and its application; they define and interpret situations, and they set priorities for action” [17]. Such an 
interpretation of the expertise of educational technologists might break with the inherited ideal of a 
scholarly expert but corresponds to the contemporary ideas of experts and expertise in the knowledge 
society. Are we witnessing the emergence of a ‘new normal’ of expertise here? Maybe. And maybe this 
could also lead other HEI professionals to re-think their positions as experts and feel less of an inner 
struggle due to their position in the centre of research, teaching, and educational development. 
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THE ART OF ASKING QUESTIONS: FLIPPING PERSPECTIVES 

Nikolina Nikolova 
Sofia University “St. Kliment Ohridski”, Faculty of Mathematics and Informatics (BULGARIA) 

Abstract 
The article discusses the art of asking questions from two points of view: 1) the teachers’ ability to lead 
students by asking questions and 2) the teaching art to cultivate students’ ability to ask questions. 

The context of the study involves three groups of trainees – higher secondary school aged students (16 
– 18 year), pre-service teachers at the University (18-20 years) and in-service teachers, visiting a 
continuous professional development (CPD) program. The observations, comparison and action 
research are delivered during teaching similar disciplines: Informatics, comparing school students and 
pre-service teachers learning behavior; and Information and Communication Technologies (ICTs), 
comparing achievements of school students and in-service teachers, participating in a CPD program. 

The paper focuses on techniques and approaches for improving the quality of asking questions during 
teaching/learning process (by teachers and by students) from different points of view: 1) better 
development of subject-related competences; 2) to develop higher level of abstract thinking according 
to the Bloom’s taxonomy as well as to develop students’ transversal competences and 21st Century  
skills, and 3) as an useful tool in assessment process in combination with collaborative learning and 
peer assessment. 

The paper is structured as follow: 

1 Introduction 
2 Objectives 
3 Methodology 
4 The state-of-the-art literature review on asking questions benefits and techniques of cultivating 

the ability of asking questions during teachers’ trainings and students’ education. 
5 A case study in teaching ICTs in high secondary school and in a CPD program – qualitative 

comparative analysis related to the development self-direction, critical thinking, creativity and 
learning-to-learn skills. 

6 A case study in teaching Informatics in school and in bachelors’ program for pre-service teachers 
– qualitative comparative analysis, related to the critical thinking, creative thinking, abstract 
thinking and learning to learn skills development. 

7 Conclusions and discussions. 
Keywords: asking questions, collaborative learning, problem-based learning, project-based learning, 
peer assessment, teaching informatics, teaching ICTs. 

1 INTRODUCTION 
First private mathematical gymnasium (FPMG) serves as a partner school of the Sofia University. A part 
of profiled classes at high secondary level are led by university professors, who take also field scientific 
educational research in the school.  

A high-school student’s question May I ask a stupid question? provoked the author to think about the 
importance of the questions that students ask or dare not to ask. The high secondary school students’ 
classes serve as experimental groups for probation of innovative curricula and innovative teaching 
methods. Having so advanced experience, it is strange that there are students who are afraid to ask 
questions to their teachers, thinking that the question will reveal them as stupid persons. 

The phenomena takes place also in the scientific literature. The learning mathematical-related 
disciplines – mathematics, informatics, and physics, is much more challenging for students than the 
learning other subjects. The abstract matter and strict laws create a context for growing anxiety and 
perceiving oneself as a stupid person. 
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The paper investigates the reasons, described in the scientific literature, for such situation, as well as 
author’s authentic experience with high secondary school students, pre-service and in-service teachers. 
It focuses on the stimulating students to ask questions, on the improvement of quality of their questions, 
and on the application of the flipped classroom and peer-assessment methods in class orchestration. 

2 OBJECTIVES 
The aim of the presented case-studies is to identify didactical approaches, which could be effectively 
applied in courses of informatics and ICTs at school and at university, covering two goals: 

• Overcoming the frustration of abstract matter. 
• Development of high level of thinking and key competences as abstract thinking, critical thinking, 

creativity, self-direction, and long-live-learning skills. 

3 METHODOLOGY 
To achieve the objectives, the study methodology is based on qualitative field research methods, 
including literature review, analysis of existing data about the learners’ background, action research, 
observation and inclusion. The main stages of the study are: 

• Literature review on the reasons for frustration of learning mathematical disciplines. 

• Literature review on the role of asking questions in educational process 
• Identifying similar teaching context at the high secondary school and at the university. 

• Design of two case-studies – in teaching Informatics and in teaching ICTs. Each study compares 
school students and university students’ outcomes in relation of abstract thinking, key 
competences, and 21st Century skills development. Each case-study follows the next steps: 
o Analysis of main characteristics of the both groups of learners – school students and university 

students, which could affect the learning outcomes. 
o Identification of relevant teaching methods. 
o Identification of indicators for learning goals achievement and competence development 

progress. 
o Action research and observation of indicators on field. Collecting artefacts. 
o Analysis of impact of chosen methods, in combination with intervention on asking questions 

activities, on the learning outcomes. 
o Conclusions 

• Summary of conclusions of both case-studies 

4 STATE-OF-THE-ART 
The key competences and the 21st Century skills development during the secondary and higher 
education is highly discussed in the policy regulatory documents [1], [2] and scientific literature [3]. 
Critical thinking, interpersonal skills, and the ability to adopt new competences, self-direction, problem-
solving and creativity, has been identified as key factors for being a full citizen of Europe. The same 
transversal skills present shortages and are highly desired on labor market at European level [4]. 
According to the policy recommendations, these skills should be developed at all levels of educational 
systems, in a cross-disciplinary way. In addition, the education in mathematical disciplines field aims to 
develop students’ analytical and abstract thinking. It provides very appropriate, but challenging, 
environment for common development of higher level of thinking skills in combination with transversal 
skills. The question is How to teach in such a way that uses effectively this environment? 

The art of asking questions during the educational process, especially in the secondary school, is a 
huge topic of interest in all of the teaching subjects. In the presented paper, it is investigated in different 
contexts: 1) as an approach for achieving subject-related learning goals; 2) as a method for development 
higher level of abstract thinning according to the Bloom’s taxonomy and for development students’ 
transversal competences and 21st Century skills, and 3) as an useful tool in assessment process in 
combination with collaborative learning and peer assessment. 
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The first aspect is largely discussed in the scientific literature. The Polya’ approach [5] provides an 
evidence-based way for development of problem solving skills. Myrick and Yonge [6] discuss the 
importance of preceptor questioning for the development and promotion of students’ critical thinking. 
The flipped classroom model provides an appropriate environment (especially during the remote 
teaching situation, specific for recent days) to shift the center of educational process to the students in 
combination with other benefits as critical thinking development and classroom management [7]. 

However, the traditional style of providing content and solving tasks instead of problem-solving, led by 
questions, not by answers, still prevail in teaching practices in Bulgaria.  

The second aspect is more complicated. The abstract disciplines, like mathematics and closely related 
informatics, frustrate students. According to Namkung, Peng & Lin, this is in a bidirectional relation with 
students’ mathematical performance [8]. One of the most popular thesis is that the reason is hidden in 
the sharp transition from concrete to abstract matter learning. The other potential reason is teaching in 
a binary way – in terms of ‘right’ and ‘wrong’, which is typical for Western style of teaching mathematical 
subjects [9]. This forms binary thinking and, as a consequence, the students afraid to show they are 
wrong by asking stupid (in their perception) questions. From other side, the situation is often convenient 
for the teacher, who is afraid that students could see that he/she is not always right or do not know 
everything. This magic circle stops the effective communication between the teacher and students, 
setting a ceil for students’ competences development. Improving the students’ ability to ask more and 
better questions and cultivating higher order thinking skills could be assisted in context of inquiry-based 
education [10], problem-based learning [11] and by the use of peer-assessment [12]. 

5 CASE STUDY1. TEACHING ICTS IN SCHOOL AND IN CPD PROGRAM: 
QUALITATIVE COMPARATIVE ANALYSIS RELATED TO THE OVERCOMING 
BARRIERS IN DEVELOPMENT SELF-DIRECTION, CRITICAL THINKING, 
CREATIVITY AND LEARNING-TO-LEARN SKILLS 

5.1 Goals 
The study examines how the systematic peer review activities and project-based learning (PBL) affects 
the development of the self-confidence, critical thinking, creativity and learning to learn skills in the 
context of teaching ICTs to high secondary schools students and to in-service teachers. It also helps to 
determine the influence that age (in terms of physical age, maturity, and established habits) has on the 
ability to overcome barriers to the development of these competencies. 

5.2 Context 
The case-study was delivered at the first half of the 2020-2021 academic year. The behavior and the 
results of upper secondary school students and of in-service teachers, participating in continuous 
professional development course, in similar subject areas and tasks – project work on web design, are 
observed. 

5.2.1 School-aged Students 
The group consists of 12 students in 11 grade (17-18 year old), enrolled in profiled education in ICTs.. 
The study is performed during classes on the module Multimedia, which focus is on the computer raster 
and vector graphics, making and editing videos and working on a final integrated project. The observed 
group represents the half of the class. It serves as an experimental group for Sofia University 
researchers. During last three years different innovative teaching and assessment approaches were 
applied in students’ education – project-based learning, work in teams, and peer review of classmates.  

At the beginning of the term the students were introduced with their final project topic – We will meet 
again in 10 years. The article tracks the students’ progress and final results of the work on the project. 

After discussion with the whole class on the topic, students decided to develop their own vision on a 
school alumni club and to develop a web site as a final product. The final presentation and evaluation 
of the project work and results was performed as a discussion-competition between the two halves of 
the class by the use of common criteria. The students had 5 weeks (4 academic hours per week) to 
develop the project and to prepare for presentation and discussion. 
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5.2.2 In-service Teachers 
The group consists of 26 adults, who participate in CPD program Teacher in Mathematics and ICT. The 
program provides them with the ‘Teacher of Mathematics and ICTs’ qualification. Most of the learners (17) 
are full-time teachers in other disciplines – physics, chemistry, arts, vocational engineering training; 3 of 
them are partially paid full-time math and/or ICT teachers, 2 - part-time math or ICTs teachers, and the 
last 4 have no experience in educational area – they are qualified in engineering or economy. 
The study was performed in the frame of the Web design course. The course was delivered intensively at 
the end of September. It took 30 academic hours of face-to-face learning sessions and one month of 
distant self-study. The course aim is to prepare the teachers to lead the corresponding courses at 8th grade 
of secondary school, where the task is to emphasize on the non-technical aspects of the web design – 
web site goals settings and target group profile, content development, ethics in the use of the not own 
content, influence of the color schemes, the role of the visual identity, etc. The trainees were allowed to 
use any appropriate online web-site builder. At the end of the phase, they were invited to participate in the 
development of rubrics for final website evaluation. Students had rights to choose if to work individually or 
in couples. The topic of the final product was free of choice according to their personal interest and 
expertise. The trainees were informed that they will participate in peer assessment activities, as part of 
their professional development. The rules of assessments were as follow: 

• Each trainee assess 2 coursemates’ web sites, using the assessment rubrics and providing 
evidence for each offered score. 

• Each trainee’s website will be assessed by 2 coursemates, using the same tool. Their average 
score forms 80% of the trainee’s final score. 

• The last 20% of final score is provided by the trainers assessing the argumentation, provided by 
trainees during the peer assessment activity. 

The peer assessment was performed via Moodle learning management system (LMS) by the use of its 
tool ‘workshop activity’. 
Although the both groups share a lot of common characteristics, there were also some significant differences. 
The work on an annual multidisciplinary project under a common topic (Her Majesty – the Water!, My 
classroom – the most energy effective, Feeding with balance – Health in advance, etc., is a tradition in the 
school [13]. The PBL approach, including peer assessment, is implemented in different subjects teaching, 
particularly in informatics and ICTs [14]. 
Most of the CPD students (88%) reported that during their secondary and high education they were taught 
in a very traditional teacher-centered way. These ones, who work as teachers, reported that they apply 
the same way of teaching in their own practice. Just one of them provided examples of learning by doing 
in his teaching practice. None of them has even been heard about peer-assessment. 

5.3 Indicators observed 
During both cases delivery the observation was used. The teacher / tutors used teacher’s diary to take 
notes on the monitored indicators (Table 1): 

Table 1. Observed indicators for skills studied 

 Self-direction Critical 
thinking Creativity Learning-to-

learn skills 
Independency of work þ   þ 
Tools, supported the work þ þ þ þ 
Sources of additional information þ þ  þ 
Authenticity (in products and 
approaching problems) þ  þ þ 

Looking for feedback þ þ  þ 
Providing feedback  þ   
Asked questions þ þ þ þ 
Documentation of the work þ þ  þ 
Self-review of the final product þ þ þ þ 
Evidence in peer-assessment  þ   
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The Indicators are extracted on the base of the key competences framework [1] and 21st Century skills 
descriptions [3]. As it is seen from the Table 1, some of them indicates development of more than one 
key constructs. 

5.4 Observation and Analysis 
The school students used the regular classes for reporting the current state of the project and for taking 
feedback from the teachers and peers. They planned the main tasks, task’s leaders and the deadlines 
by themselves, providing the group with a shared online document. They choose two main leaders of 
the team and used the Trello (Figure 1) as a tool for project management. 

 
Figure 1. A part of students' Trello board 

During the work, the students investigated a lot of good practices – trends in the web site design, 
management tools, tools for voting, etc. They developed a detailed criteria matrix for final assessment, 
consisting of five rubrics – Content, Structure, Functionality and Design, Project work, and Team work. 

The CPD group members worked individually on the project. Some of them asked professors to provide 
them with tutorials and with a list of requirements for the content and the structure. During the final 
project work they worked distantly, having possibility to use a forum, message system or emails for 
communication. The monitoring shows weak discussions. Learners asked mostly for ideas about the 
topic and for solution of technical problems. Only three of participants asked others for feedback. The 
list of work plans was simple and shows a high number of identical plans. The similar was a situation 
with assessment criteria – the developed list consisted of two rubrics – Content and Design. There was 
no any criteria, related to the navigation, the structure, or the functionality. The final result shows a big 
diversity of the quality of produced web sites: 9 person worked on real topics of interest for them. Their 
products show passion and goal- and target- orientation. 19 participants just kept the requirements, but 
on different topics. In the last 8 cases there were couples of web-sites which were almost completely 
identical – there were small differences only in the content. 

All the school students’ content was fully authentic – own pictures, videos, stories, icons, etc. The 
authenticity is expressed also in transferring solutions and tools from previous experience (sometime – 
in different area) to the given problem. The adults presented authentic work mainly in analyzing and 
selecting content from internet. About 1/3 of them have been developed their author’s content – text or 
pictures.  

The main questions, that school students asked, related to the quality of products and documentation. 
The most popular CPD trainees’ questions were of How to… type. 

The school students’ presentation of the final products was organized as a competition between two 
halves of the class.  Each group assessed the other using the criteria matrix prepared at the beginning. 
The dispute about the scores stimulated students to ask questions. Most of them were directly pointed 
to the assessment criteria: Could you present the tasks distribution?, What is the contribution of..?, Do 
you have a list of sources? Why do you choose to use…?, etc. The questions supported separation of 
emotions from facts. At the end, each team prepared a detailed written review of the other team’s work. 

The adults’ peer-assessment process was delivered in asynchronous way via Moodle workshop tool 
(Figure 2). Most of the trainees took the task with high level of responsibility, but two of the provided 
grades were not accompanied by any evidence. 
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Figure 2. Peer-review and assessment of evidence provided 

5.5 Results 
The final survey reveals that the most of the CPD trainees were still reserved about the implementation 
of peer-assessment in school, although 6 of them were very excited. The most popular opinion was that 
the students are not matured for it. In opposite, the experience with students’ group show that they are 
much more flexible, and, during the school ages, they could mature enough, if the method is 
implemented regularly, in a systematic way, and if the teacher thrusts their capabilities. Being younger, 
they are more adaptable to the new approaches, while the adults, and particularly – the teachers, are 
more bound to the way they were taught. Adult learners are frustrated by the freedom and experimental 
learning, preferring strict instructions, templates, and directions. They afraid of loss of control and self-
confidence, if they are not in the center of the educational process. 

The case-study show that the development of self-direction, critical thinking, creativity and learning-to-
learn skills is achievable at school age, but the process takes time and requires goal-oriented activities. 

6 CASE STUDY 2. TEACHING INFORMATICS IN SCHOOL AND IN BACHELORS’ 
PROGRAM FOR PRE-SERVICE TEACHERS – QUALITATIVE COMPARATIVE 
ANALYSIS RELATED TO THE CRITICAL THINKING, CREATIVE THINKING, 
ABSTRACT THINKING AND LEARNING TO LEARN DEVELOPMENT 

6.1 Goals 
The study examines how the technique of stimulating students to ask good and excellent questions, in 
combination with work in pairs and peer assessment, impacts the critical thinking, creative thinking, 
abstract thinking and learning to learn skills development. 

6.2 Context 
The school students group consisted of 12 11th grade students (17-18 years old) enrolled in profiled 
classes in Informatics. The learning content is analogical to the content offered in introductory 
informatics courses at university – Object-oriented programming and Data Structures and Algorithms.  

Project-based learning and peer-assessment are practiced in teaching most of the learning disciplines 
at school. Informatics projects relates mostly to the development of software applications. Usually the 
assessment criteria matrix is developed by the teacher and students together. The matrix rubrics relate 
to the functionality of the application, quality of the programming code, mathematical evidence, and 
feedback by users. It treats also the team work and the new content adoption. 

As a control group, a group of university students was chosen. They were enrolled in the “Mathematics 
and Informatics” pre-service teachers program. The learning content and the duration of the courses of 
both groups were the same. The pre-service teachers were educated in a traditional university style – 
lectures and exercises. The course completion requires development of an individual software project. 

The case is focused on the role of the particular teaching techniques, applied with school students: 
management of asking questions and peer-assessment. 
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6.3 Indicators observed 
After a discussion on the May I ask a stupid question? case with school students, it was clarified that 
there is not stupid question. Something more – most of the questions are very valuable and should be 
rewarded by an appropriate assessment score. 

An analysis of the typical students’ questions and their contribution to the quality of the learning process 
has led to the following classification (Table 2): 

Table 2. Types of students’ questions 

Type of 
question 

Weak questions 
(no grade) 

Good questions 
(good grade, optional) 

Excellent questions 
(excellent grade) 

Examples - we had a homework? 
- Have we learned this?  
- What is the syntax of…?  
- In work in pairs: Could you 

write… (dictates code) 

- I wrote it and it works, but 
I’m not sure how. 

- When I should use this 
construction? 

- On the new, just taught 
material: I did not 
understand why… 

- What-if…? questions 
- Why does it happen? 
- How to..? (on more 

advanced topics than 
discussed in the class) 

Characteristics The questions show weak 
attention to the lessons. 

The questions show 
difficulties on the acquisition 
of the learning content 

The questions show a 
wiliness for extra knowledge 
or skills adoption. 

The Weak questions relates to the content, which should be well-known till the moment or the answer 
could be easily found in the teaching materials or in the official programming language documentation. 

The Good questions usually helps the teacher to take a feedback on students’ difficulties, related to 
the content, and if there are particular students, who require special attention and personal approach. 

The good practice is to ask other students to answer the question. This allow teacher to take feedback 
if it is particular misunderstanding or he/she did not explained the concept in an understandable way. If 
the other students answer the question or explain the concept, the questions is treated as good – it 
helps the asking student to understand the matter, but it helps also other students to interpret the 
concept in their own way, to clarify for themselves some challenging points, which they undervalued, 
and to feel more confident with the matter. 

If most of the students cannot answer, explain or provide arguments, the question is treated as excellent 
questions. It helps the whole group to realize which unclear points are and to think on them together. 

The excellent questions reveals deep understanding of the matter and bravery to experiment with new 
concepts. The What-if…? questions usually relate to predictions of the result in a non-traditional situation 
or on application of the new content. Also, it frequently relates to the intuitive or more conscious 
expectation of potential gaps, security issues or unexpected behavior of the program. The third meaning 
could be lightening in a process of looking for solution of a problem. Why does it happen? questions 
usually arise when the students analyze a programming code, looking for evidence that it works correctly 
or for a reason of a logical error. How to…? questions hide the most diversity of situations: 

• A potential future problem and how to avoid it – the student has been predicted it following the 
logic of the program or transferring experience from another situation.  

• A logical problem and how it could be isolated and fixed. 
• A problem, which solution requires knowledge about new data structures or new algorithms. 

• Optimization of programming code.  

During the experiment, a flipped classroom approach was applied. It was accompanied by teachers’ 
questions in Polya’ style [5], rather than by lecturing the content. Example: 

Student: I found a solution in the Internet, but it doesn’t work. Could you help me? 
Teacher: 
o How many solutions have you explored? (If they are less than 3, he asked to explore more). 
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o Why did you choose this one? Why do you think it will work for you? 
o How the found example differs from your case? What do you think you should change? 
o How could you debug it? What is the expected result at any stage? Where the presented 

results start to differ from the expected ones? 

The other explored pedagogical approach is the peer-assessment, where the observed constructs are: 

• Argumentation of chosen solution. 

• Mathematical model and its evidence. 
• Creativity 

• Self-explored new content – others’ experience, language documentation, or scientific articles. 
• Reuse of explored new content in the problem solving process during the project work. 

6.4 Observation and Analysis 
For the experimental goals, the school and the university students has been assigned a same project 
on the Recursion topic. The students’ task was to develop an interactive software application, which 
draws a fractal. The parameters’ values should be managed by the end users. Some popular fractals 
like Sierpiński’s flake and tree fractals, were implemented in advance as a class activity.  

After the end of the project, the results of both groups of students were compared, based on:  

• The products – how close they are to the examples, provided in the class and what level of 
creativity they demonstrate. 

• Mathematical evidence – what mathematical models are used, if they were known in advance, if 
the project uses one mathematical model or a combination of more models. 

• The used subject matter – if the students researched new content and of what type – technical 
documentation, mathematical concepts, scientific resources. 

The observed characteristics of the presented products (Figure 3) show that in both groups there were 
student who adhere tightly to the class work and students, who implemented more advances ideas.  

  

Figure 3 Examples of the school (on the left) and the university (on the right) students’ projects 

Approximately 30% of the school students worked on slight modifications of the implemented in the 
class fractals, while the same trend was presented by 67% of the university students. The university 
students who experimented with more advanced ideas, achieved more complicated and impressive 
results than the corresponding group of school students. 

About the mathematical models: The school students has been explored more unknown mathematical 
content than the university students – the matrix of plane transformation, geometric models, Newton’s 
method for approximation of the roots of polynomial equations, etc. In paradox, the university students 
used the simpler mathematical models, close to the school mathematics although they were introduces 
to the university mathematics. 
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In terms of programming, the university students followed mostly the examples provided in lectures. 
Only 2 students experimented with more advanced concepts. In the same time, each of the school 
students’ projects presented something new for students as a result of their own research. The most 
probable reason is that the assessment criteria matrix contained the ‘What I learned?’ criteria and 
students felt obligated to cover it. The chosen new content in terms of programming was not so 
advanced – mainly new language constructions - standard classes, interfaces and data structures. 

The process of peer evaluation show that the university students assessed their coursemates mostly in 
terms of like/dislike. They afraid to ask questions each to other, so not to provide the professor with 
information about some weak points. In opposite, the school students asked a lots of questions to their 
classmates. They asked for every detail, provided ideas on fixing a problem or how to improve the 
project by development of more attractive graphics by minimum additional efforts. 

6.5 Results 
The pedagogical approach of stimulating asking questions and assessment of good and excellent 
questions, contributes to the overcoming the frustration of the abstract mathematical content, breaking 
the chains out from the framework of right and wrong concept. It supports rethinking mistakes as 
lessons learned or as a base for creative ideas. The systematic approach application leads to turning 
challenges into an environment for development of critical thinking, creativity, learning skills and self-
confidence. 

In this case it is observed that the use of peer assessment leads to increased students’ demands on 
themselves. It stimulates also the learning to learn skills as everyone strives to reason his own solution. 

7 CONCLUSIONS AND DISCUSSIONS 
Both cases illustrates the power of combination of project-based learning, flipped classroom approach, 
peer-assessment and techniques for improving asking questions skills in development of key 
competences and 21st Century skills like critical thinking, creative thinking, abstract thinking and learning 
to learn skill. Stimulating asking questions by students, evaluating in visible way the contribution of the 
questions to the learning process, helps students to overcome the frustration of abstract learning matter, 
presenting higher level of self-confidence and higher learning achievements. 

The experiments show that the chosen teaching methods has appropriate place in school and in 
university teaching practices.  

The differences in results of school students and university teachers suggest that systematic application 
of the discussed methods is required to achieve better and sustainable results. They show also that the 
school students are most flexible and accept the innovative teaching practices, while the in-service 
teachers are the most conservative audience. In addition, the academic community is more inert than 
school community in terms of attitude to the innovative didactical approaches. The university professors 
do not think they should be good teachers, because the students are mature enough and they are 
obligated to have habits to learn effectively. 

Having in mind that the teachers are much more inclined to transfer to their practice the methods by 
which they have been taught than the methods that have been the subject of their training, rethinking 
the adults’ educational methods, especially in education of pre-service and in-service teachers, is 
needed. The application of evidence-based innovative teaching practices in their education has a 
potential to help them to overcome the fear of loss of control or self-confidence shifting from teacher-
centered to student-centered teaching approaches. Short-term courses, based on innovative didactical 
practices, for in-service teachers, could support them during the process of adaptation to innovations in 
education.  
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DISTANCE FORENSIC LEARNING DURING THE COVID 19 
PANDEMIC AND ITS SPECIFICATION 

D. Kopencova, R. Rak 
Ambis University (CZECH REPUBLIC) 

Abstract 
The paper deals with the issue of ONLINE teaching at universities in the Czech Republic during the 
COVID-19 pandemic in the March – November 2020 period. The universities included in the research 
are focused on teaching security management and forensic sciences and should be prepared to deal 
with threats such as biological pandemics, including the COVID19 pandemic. 

The aim of the research was to comparatively detail the facts and findings from distance learning at 
private universities depending on their culture and management, evaluate the strengths and 
weaknesses of online teaching with an aspect of the situation COVID 19. The aim of the work is to 
evaluate the existing experience with distance learning in crisis management and find the optimal setting 
of the pedagogical process, which has long solely relied on distance learning. 

The basic research method is controlled interviews and surveys conducted with both teachers and 
students of different years of study. These methods are followed by a detailed analysis of two private 
universities, which in certain aspects have a completely diametrical concept in the approach of 
management, preparation and subsequent online teaching. In contrast, there are two different 
management methods – authoritarian and democratic, which have completely different impacts on 
teaching both by the teaching staff and the students themselves. 

The basic result is the finding that the culture and management of the compared universities in the time 
of crisis management of teaching fundamentally influence the quality of teaching and create strong 
motivational and demotivating impulses. These then further affect the calm atmosphere or, on the 
contrary, great stress.  

The results of the research confirm that long-term distance learning, without other alternative forms 
during the COVID pandemic, has a negative effect on the health of teachers. It was found that during 
the six-month period, the entire Czech population (not only academics) gained an average of 6 kg in 
weight compared to the previous period. 

Keywords: Education, distance learning, covid-19, pandemic. 

1 INTRODUCTION  
Throughout the history of mankind we’ve witnessed major events changing the course of human 
development. Most of them are evolutionary, of a slow, continuous nature, and people do not necessarily 
notice how their environment changes. We are only able to understand some changes in hindsight long 
afterwards. However, other changes are sporadic, sudden and dynamic, with abruptly modified 
parameters, unpredictable events we sometimes call disasters. In such situations we become aware of 
how fragile species we are.  

Humans (Homo sapiens) have existed on planet Earth for about 200 thousand years. During this time 
there were many social, environmental, economic, military, biological, and epidemiological events, with 
an effect on the population numbers in various parts oft the world [1]. From this viewpoint the current 
COVID-19 pandemic is nothing unusual. Yet it is taking place within the context of a global economic 
crisis, overshadowing it, which leads us to rather focus on the immediate biological threat than the big 
picture [2].  

Development of technologies has never been as fast as in the last 40 years. Our way of life and our 
values are fundamentally changing, and we have a major influence on the life on our planet. Two thirds 
of all species have become extinct in just the last 50 years. 

Our way of life has been changing globally during the COIVD pandemic, with the intervention of 
communication and information technologies that helps us fight the biological impacts, while at the same 
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time modifying our environment so much that we are not likely to go back to the lifestyle and working 
routine we knew in 2020.  

And the teaching methods at every level are also changing – from elementary schools to universities 
[3]. Information technologies have quickly replaced traditional forms in the crisis. Wherever it was 
possible with regards to specific situation, the educational process was transferred to distance learning, 
and everybody was appreciative of the smoothness of this transition, allowing continued teaching even 
during lockdown. 

Various institutions – elementary and secondary schools, colleges and universities tried different 
approaches, looking for new ways, often improvising, within very difficult social-economic and personal 
conditions [4]. 

1.1 The first COVID wave and its consequences for the second wave 
The first wave of COVID roughly took place in the Czech Republic between mid-March and mid-June. 
It was marked by a very tough and quick lockdown of the country and its social life. It was quite 
unexpected, based on a fast political decision, initially met with understanding and support of general 
public. Strategic reserves of the state allocated for biological protection were caught unaware and 
unready (protective materials were completely missing), and people switched to self-help mode. At that 
time the nanotechnological centres of Czech universities excelled, allowing the population to familiarise 
itself with the manufacture of protective masks and plastic shields in amateur and semi-professional 
conditions. The Czech Republic became an inspiration for the whole world. The infection and mortality 
numbers in relation to COVID-19 was low. 

The Czech educational system was able to switch to distance learning of the basic subjects. Some 
schools had already had certain experience. But they were few. Improvisation and the search for new 
methods were typical for the first COVID wave [5]. We should mention the positive role of 
telecommunication operators and remote work platform providers (Webex, Microsoft), offering their 
products and services for free, or for a very friendly price. 

1.2 Second wave that was (and wasn’t) a surprise 
The second COVID-19 wave came in August-September. Unlike the first wave, this time the Czech 
Republic was shocked and unprepared, even though the second wave had been predicted. During the 
summer and holiday time, mostly spent within the country, people dropped their guard, and the second 
wave additionally came during the regional and senatorial elections. The COVID issue was often used 
as ammunition for political campaigning, mainly between the ruling and the opposition parties. Both 
sides are blamed, information is seeping out about shady contracts for protective aids, and commercial 
interests of the ruling elite eager to earn money on the pandemic. The public is losing faith in politicians 
and even in some experts [6]. 

The next online teaching scheme is being prepared at schools in September and October. Most 
universities give up on Webex and choose MS Teams, which namely has clear advantages in relation 
to the integration with other SW by Microsoft [7]. 

2 METHODOLOGY 
The paper describes the experience of teachers from two private universities (marked as A and B in the 
text) with online teaching in the Czech Republic. Both universities primarily specialise in economics, 
marketing and security studies, including forensic sciences. Both of them have approximately the same 
number of students and are active in Prague and other Czech regions. University A is managed in an 
autocratic manner – no genuine discussion on the rector’s decisions is allowed. University B is also a 
private establishment, and yet it creates better conditions for active participation of all management 
levels in the planning and implementation of tactical and strategic objectives and the consequent tasks.  

The paper compares approaches of top and middle managements to the issue of online teaching during 
the COVID crisis from March-December 2020. The authors contemplate the impact of those various 
approaches on the quality of the process, loyalty of the teachers, and overall experience – both negative 
and positive.  

2827



3 DIFFERENT APPROACHES OF UNIVERSITIES TO DISTANCE TEACHING IN 
THE CR 

The essential difference between universities A and B is in the preparation and training of teachers in 
MS Teams application. A does not believe there could be another pandemic wave until the very last 
moment. The intensity of MS Teams training is negligible, and the very essence of online learning during 
the pandemic is suppressed, together with basic safety and epidemiological measures. It is dictated that 
the teaching will be online, and the students will connect from their homes. But the teachers are ordered 
to give their lectures in the empty rooms of the school! At the beginning it is prohibited for teachers to 
host the sessions from their homes.  The management of A does not realise the teachers have to 
commute from far away places (even 150 km), meaning they spend 5 hours a day at risk of being 
infected inside the means of public transport. Most of the teachers are older 60 – they are among the 
critical age group. In many cases they are ordered to come, give a 90-minute lecture, and go home, 
spending 3 times more time on the road!  

University A only provided a few MS Teams training lessons just before the start of the new academic 
year. The management hoped potential problems could be resolved on the go, during the lessons. The 
strategy was supported by the directive teaching obligation of being physically present in the building. 
The principle of geographic independence of the teachers, allowed by the information technologies, was 
suppressed. Especially in times of pandemic, distance learning based on modern technologies can 
prevent the spread of virus, as the teachers and students do not have to come into physical contact. Yet 
the teachers were meeting their SW trainers and IT experts during the initial lessons, because the 
necessary SW had to be ad hoc installed on every computer. Due to the very late decision to switch to 
online learning it was impossible to install the SW in advance, and further at least provide sufficient basic 
training. 

The university A model is disputable, if we take intro account there were more teachers sharing one PC 
on a given day. This means the equipment and furniture that came into contact with the teacher had to 
be disinfected. The approach of A to distance teaching can be described as high-risk. The teachers, 
namely of security studies, pointed out the fact, as they are familiar with things like crisis management, 
threat and impact assessment, and active measures. It took one month before the management 
understood how serious the situation was and allowed teachers to teach from home in the extraordinary 
pandemic circumstances. 

University B approached the distance teaching and the related preparations much better. One month 
prior to the winter term a series of training started, mostly focusing on MS Teams. The school information 
system was also explained, as it was used to store learning materials for the students. The management 
did not forget there were external lecturers working for the school who had other assignments 
elsewhere. This lead to the training sessions being repeated and organised at different times so that 
everybody had a choice. The management was aware there were new teachers who needed to be 
introduced to the system from the scratch. The system enables cooperation with students, completion 
of all the activities related to the study, and also transparent records and administration. 

Distance teaching was provided from the teachers’ homes without any significant problem. It was a win-
win for students, teachers and management. 

3.1 How to organise an approach to online video conferencing tools? 
The approach to the distance teaching tools, namely MS Teams application, differed at the two surveyed 
universities. Undoubtedly their inner culture is to blame, as well as their overall vision of academic 
environment and processes, sharing and transfer of information, academic freedom and communication 
between teachers and students.  

A prefers working with teams created in advance, in accordance with the internal procedures and 
schedules. Each teacher is primarily assigned a team corresponding to the subjects taught. However, 
the teacher then has no chance to create their own ad hoc teams (application rights). This means that 
consultations with colleagues or students  related to specific activities, such as seminary, bachelor or 
diploma papers, are impossible. Everything has to be formally applied for, permitted, and only then done. 
At the time of pandemic crisis this procedure is rather ponderous, drawing on so much needed resilience 
and optimism. The ever-changing situation requires an immediate, fast way of communication and 
dealing with issues. The red tape makes the lives of those concerned very difficult, and harms the 
already uneasy working atmosphere. 
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B faces the problem much better, making use of the MS Teams app. All the lessons, lectures and training 
are planned in MS Outlook. A central tool where students see their subjects, and can register for on-line 
session by one click, is available.  

A hard nut to crack is to prepare practical seminars within the virtual environment, when the physical 
presence of the student is desirable, together with active communication and active participation in 
practical or laboratory exercises. However, this is impossible to carry out objectively, and the practical 
teaching must be adjusted to the real limited options. New, modified exercise content is usually created 
ad hoc to provide for doing them at home. Greater emphasis is placed on independent student work and 
subsequent evaluation by the teacher. This approach is very demanding for the teachers, because they 
have to invent completely new activities within a very short period of time. Assessment of the results is 
also very difficult and time-consuming.  

Teachers at B have the opportunity to create and call online sessions for colleagues and students. This 
general approach is much more practical than the strict limitation and formal procedures at A. Teachers 
at B can respond to the dynamic changes taking place as a result of COVID-19 in a fast and interactive 
manner. Mutual trust, support by the university in the form of a robust help desk, continuously improved 
and extended lessons on how to work with virtual tools, and the distance teaching itself increase the 
self-confidence and loyalty of the teachers, promoting team spirit. 

3.2 To record, or not to record and keep university lectures? 
Both the compared universities differ in their approach to one issue: if and for what purpose to record 
distance teaching sessions. The recordings are very useful for both the students and the teachers. They 
can be good servants, but also evil masters. What matters is how they are approached, and what their 
primary purposes and practical uses are. 

A video recording of a university lecture can: 

• Help a student who could not participate in it in real time. Namely the video recordings of the first 
lectures can be an efficient form of assistance to fist year students, who started their studies 
several months later than originally planned. The recording can be played any time later, meaning 
they can be used during preparation for an exam. 

• Help the teacher and the university to correlate more lectures in different locations. Some 
teachers have to repeat the same lecture several times during a term for various groups, often in 
different places. The video conference is then without any imposition to limiting the number of 
participants inside the hall. The video recordings eliminate any time constraints for the viewers. 
They can be played later, repeatedly, at any time. 

• Kill discussion As soon as the students, especially freshmen find out a lecture or seminar is 
recorded, the openness of discussion is usually considerably lower. Even the teacher is not 
necessarily as talkative as during a traditional lecture. With distance teaching the lecturer has no 
idea who is watching, or who will subsequently study the lecture in detail. As regards sensitive 
security studies, the teacher will probably be even less open. 

• Be proof that the lecture actually took place. This approach is visible at A, where they believe 
such records are good for the accreditation procedure. But the reality is much more complex, 
because nothing of the sort was needed for the traditional teaching process. It remains to be 
answered whether some recorded lectures cannot be even counter-productive. 

• Be a cost-saving tool. Some teachers, at private universities in particular, are convinced that 
distance teaching can considerably lower operating costs. It is not necessary to arrange rooms, 
perform maintenance, use utilities, etc. We’ve even heard some truly unorthodox ideas: recorded 
lectures can be used again and again for years, so it is enough to make the recordings once and 
dismiss the teacher.  

Both universities differ in their opinion on the obligation to record lectures. A considers the sharing of 
given lectures an obligatory matter. But the result is a number of questions raised by the academic staff, 
with existential and legal consequences. Many teachers do not agree with the obligation, as they do not 
identify with the approach. Some management representatives are not willing to discuss the matter at 
all, behaving haughtily and arrogantly to the teachers. Tension is created, together with open, 
unanswered questions: 

• Is an academic lecture subject to copyright? 
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• Can the author be obliged by the management to record their lectures? 
• Is the university allowed to use the recorded lectures after the employment agreement with the 

author is terminated, without their consent (being clearly a profitable activity at a private 
universities)? 

• Is the university allowed to use a previously recorded lecture without the author’s consent at least 
during the time of the COVID-19 pandemic? (State of emergency) 

• Is the teacher’s consent enough, or do all the participating students need to agree as well? 

A makes its academic staff members sign their consent to the recording, and they see bureaucratic 
buck-passing behind this. Failure to record a lecture can be taken as a serious breach of an employment 
agreement. Employment relations at university A during the crisis and pandemic measures have 
worsened significantly. Ficus should be aimed namely at the understanding of the extraordinary 
situation, creation of friendly working procedures and support for tired and exhausted staff during the 
COVID-19 pandemic period.  

University B is aware that online teaching can never be at the same level with traditional lectures and 
normal social contact between teachers and students. Therefore, it accepts virtual teaching for what it 
is: an emergency solution for the time being, necessary due to the pandemic, while recording lectures 
is not obligatory, it’s just an option for the lecturers. 

4 RESULTS 
Digital technologies that enable working and teaching from home are the current reality. They’ve helped 
to overcome the COVID-19 pandemic crisis in many walks of life. Unfortunately these technologies 
cannot be used in physical disciplines, manual work, crafts and similar activities, including practical 
lessons. The pandemic has caused serious damage within these domains, from which society will be 
recovering for years. 

The world is not going back to the pre-covid era. The question is what will the world be like, and in what 
way are we going to use digital technologies in our life, work and education.  

 
Figure 1. The quality of online learning, especially vocational, became the subject of a number of jokes. 

The first COVID wave was the period in which we started to become familiar with large-scale, extensive 
utilisation of digital devices. The second wave brought massive use of specific chosen technology. At 
the beginning people were excited, mainly the students. It was quite an alluring prospect to learn from 
home, in your pyjamas. During the year when pupils and students had to learn at home, social alienation 
and loss of human contact were increasing manifesting. Parents better understood the role of teachers 
at elementary and secondary schools as they themselves were unable to explain the more difficult topics 
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to their kids. According to the latest survey, the Czech Republic takes first place as regards interest in 
returning to physical attendance in schools and workplaces. Pupils, students and employees in the 
Czech Republic were the longest locked-down Europeans.  

5 CONCLUSIONS 
Following the experience from the almost one year long lockdown, when students of elementary and 
secondary schools and universities had to solely rely on online teaching, we can claim that digital 
technologies cannot replace traditional teaching processes [8]. Everyday social contact has proven 
necessary for both students and their teachers.  

The “culture of education” and academic atmosphere at a given school are decisive. If, in a time of 
pandemic crisis, school management tries to apply directive methods and “micromanagement”, taking 
away the “freedom” to act independently or take an active part in the educational process from teachers 
and students, all motivation and enthusiasm will quickly disappear [9]. Similar experiences were 
recorded in Slovakia and Southern Bohemia [10], [11], [12]. 

Almost ¼ of the students become very passive during a long-term lockdown (around 1 year). If in this 
situation the management tries even harder to accommodate students by lowering demands and 
complexity of teaching and postponing examination deadlines, the crisis will only getting worse.  
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Abstract 
Effectuating student engagement and mathematical thinking in undergraduate mathematics courses can 
be challenging, particularly in university environments where normative practices permit students to 
engage in primarily passive learning. Learning opportunities for students in first and second year North 
American postsecondary mathematics courses typically consist of attending three lectures weekly and, 
if needed, drop-in consulting centres or workshops where teaching assistants and instructors hold their 
office hours over the course of a term. During the lecture, a professor delivers content to hundreds of 
students, and attendance in workshops is often low with spikes before tests. This structure provides few 
opportunities for students to move beyond a passive level of engagement in the course and does not 
provide students with enriched learning opportunities. Research on the teaching and learning of 
mathematics has shown that active engagement leads to improved outcomes for students. In this study, 
we look at a university’s experimental implementation of a new system in one of its calculus courses 
that has four lectures per week and is designed for students who did not score high in pre-calculus 
courses. In this system, all students in the class attend three regular lectures per week together, and in 
the fourth class, the review seminar, they are split into groups of 25 students that meet at different times. 
During the review seminar, students work in groups on previously supplied problems under the 
supervision of the instructor and peer-tutors, collaborating at vertical whiteboards. As students work, the 
instructor and peer-tutors move throughout the room, providing support as necessary. The collaborative 
and public nature of the student work allows students to receive support from their group, from other 
students around the room, and from the instructor and peer tutors. In this qualitative study, we consider 
the observations of the instructor and peer-tutors, discuss the challenges and successes with respect 
to implementation, and interpret the results of a 14-question survey completed by the students at the 
end of their term. Results of this study indicate improved engagement during seminar time, a more 
positive disposition towards mathematics in the participating students, and an overall increase in student 
activity and performance. Our analysis of the collected data indicates that the seminars provided 
students with a new quality of studying, which was particularly reflected in students' feedback that the 
“learning by doing” aspect of whiteboard seminars provided them with an enjoyable experience learning 
mathematics. 

Keywords: Collaboration, whiteboards, problem solving. 

1 INTRODUCTION 
The traditional flipped classroom (FC) model is an instructional model in which students are asked to 
complete tasks, such as reading, watching videos, or individual research, on their own time so that they 
may engage in problem solving and the application of ideas during class time under the guidance of the 
instructor [1]. What we call “traditional tutorials,” a common approach in the university setting, apply a 
similar system, but require that students work through problems ahead of class time in order to identify 
points of struggle or confusion which are then addressed during the tutorial. These approaches rely on 
students performing activities that traditionally take place in the classroom at home and bring traditional 
homework tasks into the classroom. While these methods have been embraced by many practitioners 
[2], their effectiveness is limited by students’ preparation outside the classroom. 

The La Trobe method, first described by Arthur Jones in 1989, is an instructional model in which students 
engage in problem solving during class time [3]. Unlike traditional tutorials and the FC model, it does 
not depend on students’ activities outside of class. Instead of expecting students to work through 
problems before class time, instructors distribute problems to students as they enter class, and students 
spend their class time collaborating to solve problems, and they may be expected to present their 
solutions at the end of class. The instructor is present to field questions and provide support, but the 
task of devising methods to solve the problems is placed on the students. 
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These traits are common to some tutorial models, but unique to the La Trobe tutorial method is the 
structure of the classroom itself. As described by Seaton, King, and Sandison [3], such tutorials take 
place in rooms with no desks, chairs, or tables, and which lack an obvious focal point or “front of the 
room.” With no seating in such rooms, students work at whiteboards lining the walls of the room. Koichu 
[4] and Pruner and Liljedahl [5] describe such environments as choice-affluent, meaning that 

[S]tudents can at different times choose the most appropriate (1) challenge to pursue, from 
solving a difficult problem to comprehending a worked-out example; (2) mathematical tools 
and schemata for dealing with the challenge; (3) extent of collaboration, from being actively 
involved in exploratory discourse with peers of their choice to being independent solvers; 
(4) a mode of interactions, that is, whether to talk, listen, or be temporarily disengaged from 
the collective discourse, as well as whether to be a proposer of an idea, a responder to the 
ideas by the others, or a silent observer; and (5) agent to learn from, that is, the opportunity 
to choose whose and which ideas are worthwhile of their attention. [4] 

Because students in this environment have access to social resources and the freedom to make so 
many decisions, Pruner and Liljedahl [5] argue, even students who struggle to solve a problem 
themselves can succeed by examining and making sense of the work of others in the classroom. 

In what follows, we describe the influence of the La Trobe method and the effects of a particular type of 
choice made available to students in such a setting: the choice of whom or where to gain resources from 
in order to make progress within a problem or task. Our results from the instructor and peer tutor 
observations show an improvement in engagement, independence, and student affect. Furthermore, 
the results of a survey administered after the Fall 2019 and Spring 2020 semesters, in which the La 
Trobe method was implemented, showed that students held positive perceptions of their learning under 
the La Trobe method.  

2 METHODOLOGY 
Research on the problem solving process is extensive. Beginning with Pólya [6], who famously itemized 
his four stages of problem solving, and moving through Schoenfeld [7], who established how to study 
problem solving, there has always been an understanding that personal resources are necessary to be 
successful in problem solving [6],[7]. Schoenfeld [7] stated that “resources are the foundations upon 
which problem solving performance is built.” These personal resources are made up of experiences and 
mathematical knowledge—both requiring successful problem solving in order to improve [7]. In other 
words, to improve one’s bank of experiences and improve in problem solving, one needs to have 
successful experiences in problem solving. It is the same situation with mathematical knowledge; to 
increase one’s repertoire of mathematical knowledge, one needs to have a rich history in solving a 
variety of mathematical problems [7]. This cyclical reasoning is dizzying and challenging to resolve from 
an individual’s perspective. We know that novice problem solvers do improve in their problem solving 
ability, but how? This process of advancement in problem solving ability can be facilitated by providing 
access to external resources through collaboration and a resource rich environment.  

When a novice problem solver is working in collaboration with other novice problem solvers, the pool of 
resources increases dramatically; furthermore, the solver gains access to novel resources that may 
contribute to solving the problem or making some meaningful progress in the problem, and thus improve 
their own repertoire of resources. Mason [8] describes this process well with his shifts of attention theory. 
Mason and Davis [9] suggest that “to make contact with a mathematical idea, to learn a concept, to 
master a technique, and to develop an awareness, all require a shift of perception in the pupil, indeed 
often several shifts.” So how do we now improve a novice’s problem solving ability? It appears that we 
need to provide the novice problem solver an environment that is rich in resources, so that the individual 
will have the opportunity to repeatedly shift her attention and emerge a key solution idea.  

Koichu [4] presents a model of mathematical problem solving (building on Mason’s theory of shifts of 
attention [9],[10],[11] with the main idea being that in any problem solving experience, the key solution 
idea results from a solver’s shifts of attention between the solver’s resources, peers and sources of 
knowledge. Koichu presents the idea that the solution process is made up of a series of choices that the 
problem solver negotiates. The model is referred to as the Shifts and Choices Model (SCM) and relies 
on three premises: 

1 Even when a problem is solved in collaboration, it has a situated solver: an individual who invents 
and eventually shares its key solution idea. 
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2 A key solution idea can be invented by a situational solver as a shift of attention in a sequence of 
his or her shifts of attention when coping with the problem. 

3 Generally speaking, a solver’s pathway of shifts of attention is stipulated by choices the solver is 
empowered to make and by enacting the following types of resources: 

a) Individual resources 
b) Interaction with peer solvers who do not know the solution and struggle in their own ways 

with the problem or attempt to solve it together, and 
c) Interaction with a source of knowledge about the solution or its parts, such as a textbook, an 

internet resource, a teacher, or a classmate who has already found the solution but is not 
yet disclosing it.  

The shifts and choices model connects our understanding of how problem-solving occurs with our 
understanding of how to improve problem-solving in classrooms. Koichu sheds the assumption of 
problem solving as an isolated activity, suggesting that problem solving may improve for learners if they 
are situated within choice-affluent environments. 

Despite stating that all problems are solved by a situated solver, Koichu [4] introduces the possibility of 
the situated solver working with others as a result of shifts of attention and choices made in the solving 
process. In the center of this model, we see the situated solver shifting attention among individual 
resources, resources from peers and resources from a solution source. These shifts are made in an 
environment rich in choices a problem solver is empowered to make: “Among endless conscious and 
unconscious choices that individuals face when solving problems … the model takes into account the 
following: a choice of a challenge to be dealt with, a choice of schemata for dealing with a challenge, a 
choice of mode of interaction, a choice of extent of collaboration, and a choice of an agent to learn from” 
[4]. Koichu presents a model for problem solving that describes how solvers shift attention from 
individual heuristics, interaction with peers and interaction with a solution source when individual 
resources are insufficient. Solvers best make these shifts in environments that are affluent in choices. 
What do choice-affluent learning environments look like, and how does problem solving improve when 
these choices increase? 

What teachers notice about students’ collaborative problem solving influences their future 
implementations of collaborative learning in the classroom. Sherin [14] describes teacher noticing as 
encompassing the “processes through which teachers manage the ‘blooming, buzzing confusion of 
sensory data’ with which they are faced, that is, the ongoing information with which they are presented 
during instruction” [14]. She further describes two components to teacher noticing as attending to events 
and making sense of the events. “Teachers select and ignore on the basis of their sense-making; the 
way they respond shapes subsequent instructional events, resulting in a new and varied set of 
experiences from which teachers attend and make sense” [14]. Schoenfeld believes that noticing is 
important because it can lead to change in teacher practice and because it is “intimately tied to [teacher] 
orientations (including beliefs) and resources (including knowledge)” [14]. In the context of this study, 
noticing is important because it will illuminate what it is that makes whiteboard seminars beneficial for 
students.  

In this study, we describe the experiences of the students, peer tutors and instructors after implementing 
a workshop model called “whiteboard seminars” at a university in Western Canada. Whiteboard 
seminars are modelled after the La Trobe method where students are given problems to solve while 
working in groups at whiteboards. In this choice-affluent environment, students are able to access 
outside resources from their collaborators, from other groups around the room, from the peer tutors and 
from the instructor.  

Whiteboard seminars are weekly programs designed for the first-year calculus course at the university 
in this study. In first-year calculus at this university, students typically attend 4 lectures per week and 
optional tutorials. When this school embarked on the whiteboard seminar trial, they replaced one of the 
weekly lectures with the whiteboard seminar. These mandatory seminars were 1 hour in length, and the 
cohort was divided into groups of approximately 30 students who attended their seminar at various 
programmed times during the week. Once in the seminar, students would arrange themselves into 
groups of 4-6, and work on a sequence of tasks at whiteboards spaced around the room. During this 
time, the instructor and peer tutors would circulate the room and provide assistance as required. The 
tasks themselves consisted of 10 - 15 questions. Only a few of these questions were considered low, 
entry-level questions; the majority were deeper, more sophisticated tasks that required students to 
strategize, make connections and problem solve. Students were not just using formulas to get the 
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results. Instead, they were expected to properly analyze conditions of the problem, think of a 
mathematical concept that could be applied and develop an appropriate solving technique. 

In the next section, we present the instructor’s and peer tutors’ observations after two semesters of 
implementing the whiteboard seminars. We also provide a brief analysis of the results for a 13-question 
student survey that was given at the end of each term. A more detailed statistical analysis for this survey 
will be provided in another paper written by the same authors (in press article) [15].  

3 RESULTS 
The results for this study have been divided into two sections. We begin with the instructor’s and peer 
tutor’s noticings of how the students participated during these sessions. Then, we will provide a brief 
analysis of the results from the student survey that was given at the end of two semesters in which 
students participated in whiteboard seminars.  

3.1 Instructor and peer tutor observations 
When the whiteboard seminars were first implemented, the instructor and peer tutors were immediately 
impressed. They noticed that students were actively engaged and interested in mathematics, motivated 
to learn, energetic and even happy. The instructor commented that the students seemed to actually 
have fun doing mathematics. After implementation of the whiteboard seminars, the instructor and the 
peer tutors both noticed a change in how students participated when compared to student activity in 
lectures or tutorials. Students were more engaged, conversational, motivated, and they also appeared 
to enjoy the mathematics that they were working on.  

Group collaboration was the most obvious change in student engagement noticed from the very first 
implementation of whiteboard seminars. The instructor and peer tutors all noticed a high level of 
discussion within groups (intra-group) and even a significant level of conversations and other 
interactions among groups (inter-group). The intra-group conversations were energetic and on-task, 
consisting mostly of sharing resources to make progress in a problem. This resource sharing took the 
form of clarification, strategy searching and error checking. In clarification, students were observed 
discussing the meaning of the problem and sharing analogous interpretations of the given problem. 
Once the problem was mutually understood, students began sharing possible solution strategies with 
one another. Lastly, students were observed to error check while their partners were engaged in a 
solution or at the end of a solution. These types of resource sharings were the most commonly observed 
during intra-group collaboration. Although they also occurred during inter-group collaborations, they 
were rarer. The most common type of interaction observed among groups was gazing. When intra-group 
collaboration appeared to decline, groups were often observed shifting their attention outward at other 
group’s work on other whiteboards around the room. When compared to lectures or traditional tutorials, 
whiteboard seminars created a highly collaborative environment for the students to work. Due to this 
intense collaboration, the instructor and peer tutors noticed a decrease in direct questions from and 
required interventions for the students.  

In traditional tutorials, the instructor and peer tutors were almost frantic in answering individual questions 
and moving from student to student. In whiteboard seminars, due to the aforementioned collaboration, 
the instructor and peer tutors noticed a decrease in requests from students. However, in filling this gap 
of requests, they found themselves spending larger quantities of time with smaller numbers of students. 
Due to the public nature of the whiteboards in the whiteboard seminars, the instructor and peer tutors 
were able to identify weaker groups of students and work more closely with these students on their 
problems. Some peer tutors found themselves spending the entire seminar within one group. While 
working directly with a smaller number of students, they found the teaching experience to be more 
personal and better received. 

The instructor and peer tutors also noticed a change in student’s dispositions during whiteboard 
seminars from that of the regular lectures. The instructor mentioned, “Students in these seminars are 
having fun.” Typically, in lecture halls and tutorials, undergraduate students appeared detached and 
uninterested in the material. They avoided eye contact, hiding behind the upright displays of their opened 
laptops. In whiteboard seminars, this is not seen. Not only are students more engaged in their learning 
and more collaborative, but they are also showing a positive energy, smiling, and even laughing while 
working on mathematics. Unlike the lecture environment, the students are standing in groups around 
their whiteboards gesturing to their work and participating in their mathematical discussion.  
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3.2 Results of student survey 
A 13-question voluntary anonymous survey was given to students at the end of their course in the Fall 
of 2019 and Spring 2020. The survey was intended to capture student impressions after participating in 
the instructor’s implementation of whiteboard seminars. The two surveys were virtually identical, except 
the Spring survey had an additional two questions at the end. These two questions pertained to future 
interest in whiteboard seminars and student feelings about pre-seminar assignments. Due to the limited 
scope of this paper, these additional questions will not be discussed, and a detailed statistical analysis 
of the survey is provided by Kouzniak, et al., also in this volume [15]. In the current study, we present 
student impressions as can be ascertained from this survey. 

The survey questions were divided into three main themes: 

1 Student experiences with the instructor and peer tutors. 
2 Student affect. 
3 Student understanding. 

Students responded to each question (except for questions 6, 10 and 13) on a symmetrical 7-point 
satisfaction scale from strongly agree to strongly disagree. In reporting the results below, the authors 
decided to report the positivity of the response (strongly agree, agree, and somewhat agree) as a 
percentage only. After each question, the positivity percentage is reported for both Fall 2019 and Spring 
2020 semesters. Questions 6 and 13 contained an asymmetrical 5-point satisfaction scale: Always, 
Usually, Sometimes, Rarely, Never. The positivity percentage for questions 6 and 13 was calculated by 
including the first three responses (Always, Usually and Sometimes) as positive responses. Question 
10 was a “yes/no” question where “yes” was considered as a positive response when calculating the 
positivity percentage. 

3.2.1 Student experiences with the instructor and peer tutors 
There were 5 questions that addressed student experiences with the instructor and peer tutors: 

• Interaction with an instructor in whiteboard class helped me see him/her as approachable. Fall 2019 
- 83%. Spring 2020 - 88%. (Fig. 1) 

• My communication with the instructor was encouraging to ask more questions and get help. Fall 
2019 - 78%. Spring 2020 - 81%. 

• The peer tutor was approachable. Fall 2019 - 95%. Spring 2020 - 94%. 
• The peer tutor was able to answer all questions. Fall 2019 - 94%. Spring 2020 - 92%. 

• It was easier for me to ask questions when the peer tutor and instructor were constantly going 
around offering help. Fall 2019 - 91%. Spring 2020 - 92%. 

 
Figure 1. 2019 (left) and 2020 (right) student responses for instructor approachability. 

In general, students responded very favourably when surveyed on their experiences with the instructor 
and peer tutors. It is apparent that the whiteboard seminars support a positive and constructive learning 
culture. Being comfortable in asking questions and feeling supported in your learning are important 
qualities of a positive educational environment, and it is apparent through these responses that the 
whiteboard seminars afforded students these features. 
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3.2.2 Student affect 
There were 4 questions in the survey that addressed student affect: 

• Whiteboard class is a joyful experience. Fall 2019 - 72%. Spring 2020 - 63%. 
• Did peer tutors contribute to making the whiteboard sessions enjoyable? Fall 2019 - 94%. Spring 

2020 - 89%. 

• I enjoyed working on the whiteboards (non-permanent surface). Fall 2019 - 92%. Spring 2020 - 
87%. (Fig. 2) 

• I felt fulfilled, heard, and happy during whiteboard sessions. Fall 2109 - 87%. Spring 2020 - 83%. 

 
Figure 2. 2019 (left) and 2020 (right) student responses for class enjoyment. 

These student responses align with the instructor and peer tutor noticings on student enjoyment 
mentioned earlier. Overall, students responded very positively when asked about feeling joy, enjoyment 
and feeling happy during whiteboard sessions. The overwhelming positive response in the questions 
strongly affirms the observations of the instructor and peer tutors. 

3.2.3 Student understanding 
4 questions in the survey were related to student understanding: 

• Interaction with the instructor in the whiteboard class helped me understand the course material 
better. Fall 2019 - 92%. Spring 2020 - 84%. 

• The activities in the whiteboard class deepened my understanding of calculus concepts. Fall 2019 
- 96%. Spring 2020 - 90%. (Fig. 3) 

• The peer tutors helped me to understand the process of problem solving when I do not know how 
to approach the task in the whiteboard sessions. Fall 2019 - 86%. Spring 2020 - 81%. 

• Discussing (e.g., talking back and forth, debating, comparing ideas) the questions with other 
students helped me learn in the whiteboard sessions. Fall 2019 - 86%. Spring 2020 - 80%. 

 
Figure 3. 2019 (left) and 2020 (right) student responses for student understanding. 
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In this last category of survey questions, students responded very positively with respect to the white 
board seminars and its contribution to student understanding. On all accounts, the vast majority of 
students believed that their interactions with the instructor and peer tutors benefited their progress in 
the course, and they valued the group discussions, inherent in the whiteboard seminars, as a factor that 
helped them to learn the new material.  

Actual understanding was not measured with this survey; however, the instructor did compare final 
grades from the Fall 2018 and Fall 2019 semesters and found that after the implementation of white 
board seminars, student achievement showed some improvement. Students achieving A and B level 
shifted from 37% of 308 students in Fall 2018 to 48% of 244 students in Fall 2019. The group of students 
passing with grades of C level shifted from 34% in 2018 to 25% in 2019, and the group of students with 
D, F or N (regarded as failures) shifted from 29% to 27%. 

Although it is difficult to read too much into a voluntary student survey, the survey does play a 
confirmatory role in this study. The observational results from the instructor and peer tutors are made 
stronger with the agreement noted from the student survey. 

4 CONCLUSIONS 
At a university that tried a novel alternative to a lecture format in a first year calculus course, the results 
were very positive. A modified La Trobe model was used to replace the standard approach in teaching 
a calculus course at the university. In these whiteboard seminars, it was clear that student engagement 
and satisfaction were significantly improved due to intensified interaction with classmates, peer tutors 
and instructors.  

Students were observed acquiring necessary resources to aid in solving problems from a resource rich 
or choice-affluent environment. While working in groups at vertical whiteboards, students were able to 
shift their attention among personal experiences and knowledge, ideas of their collaborators, expert 
knowledge of the instructor and peer tutors, and work visible on other whiteboards in the room. These 
observations were supported through student surveys where students responded positively with respect 
to interactions with the instructor and peer tutors, understanding of course material and enjoyment of 
the whiteboard seminars. 

Although overall grade improvement was slight, the acquired improved problem solving skills through 
collaboration will likely lead to better class performance in subsequent mathematics courses. As a result 
of this experience, the instructor plans on continuing this model into the future, and the university’s 
Department of Mathematics is considering modifying student consulting centers to a similar model with 
student engagement on white boards and more active participation.  
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Abstract 
After implementing a change to their instructional practices in calculus, a postsecondary school noticed 
a significant change in student performance and attitudes. In a calculus course consisting of four weekly 
lectures, the instructor modified the format of the fourth lecture session each week from a traditional 
lecture to a review seminar in which students worked on conceptual problems in groups at vertical 
whiteboards placed around the room. After this change in format, the instructor noticed improved student 
participation and an increase in students’ enjoyment of the class. In this study, we analyze the results 
of a 13-question survey completed by the students at the end of the course over two consecutive terms 
implementing this new instructional method. Exploratory factor analysis performed on the survey results 
identified two latent variables responsible for students’ responses to survey items, and this result was 
confirmed using principal component analysis (PCA) and hierarchical cluster analysis (HCA). 
Comparison of the results of these analyses with survey items revealed that the latent variables were 
strongly correlated with (1) students’ learning and enjoyment of the course and the influence of the 
instructor, and (2) the influence of the undergraduate peer tutors. Furthermore, the results of the PCA 
and HCA indicate that the effects induced by the instructor and by the peer tutors are independent of 
one another, suggesting that they may influence the class in distinct ways. The survey results suggest 
that in this tutorial environment, interactions with the professor and the peer tutors led to a positive 
experience for students, both in terms of their enjoyment of the course and in terms of their perceptions 
of their own learning. We also compared students’ final course grades from the Fall 2018 semester (four 
traditional lecture classes per week) and the Fall 2019 semester (three traditional lecture classes and 
one whiteboard seminar per week). Comparison of students’ final grades from these two semesters 
showed a reduction in the fraction of students receiving a failing grade at the end of the term and an 
increase in the fraction of students earning A’s and B’s in the course. Overall, replacing a single lecture 
day with the whiteboard seminars implemented in this course led to improved learning outcomes for 
students and an improvement in students’ enjoyment of the course as well as their perceptions of their 
own learning. 

Keywords: Collaboration, whiteboards, problem solving.  

1 INTRODUCTION 
As a supplement to lectures, many universities require students in mathematics courses to enroll in 
tutorials. Students are expected to work on a set of assigned problems throughout the week and use 
their time in tutorials to ask the instructor targeted questions about challenges they encountered in their 
work. However, for tutorials to serve their purpose, one must assume that all students prepare 
adequately outside of class time — an assumption that does not always hold true. 

Kouzniak et al. [1] described the implementation of “whiteboard seminars,” an alternative to the 
traditional tutorial based on the La Trobe method [2]. In their work, Kouzniak et al. presented the results 
from a pair of surveys given to students in the Fall 2019 and Spring 2020 semesters, the first two 
semesters in which whiteboard seminars were implemented at a public university in Canada, as well as 
observations from the instructor and peer tutors for the course. Framing their work in terms of Koichu’s 
[3] choice-affluent learning environments — environments in which students can choose from many 
different options to build resources and solve problems — Kouzniak et al. reported high student 
engagement during seminars and positive dispositions in students toward mathematics and toward the 
seminars. 

In this paper, we expand on the work of Kouzniak et al. [1] by presenting a statistical analysis of their 
survey results. Specifically, our analysis confirmed three latent variables accounting for the majority of 
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the survey results. Through comparison of our statistical results with the survey questions, we identified 
two of these latent variables as (1) the influence of the instructor and (2) the influence of the peer tutors, 
though we lacked sufficient information to hypothesize the identity of the third variable. Furthermore, the 
two identified latent variables were shown to be independent, suggesting that the instructor and the peer 
tutors influenced the students’ experiences in whiteboard seminars in distinct ways. 

2 METHODOLOGY 
Koichu [3] argued that, during problem solving, a student’s attention shifts many times and that students 
make numerous choices (both consciously and unconsciously), including “a choice of a challenge to be 
dealt with, a choice of schemata for dealing with a challenge, a choice of mode of interaction, a choice 
of extent of collaboration, and a choice of an agent to learn from” [3 p. 309]. Based on this idea, Koichu 
developed the Shifts and Choices Model to describe the interplay of cognitive problem-solving activities 
with the many choices students make during the problem-solving process. 

The whiteboard seminars we report on in our study are an example of what Koichu [3] described as 
choice-affluent learning environments: those learning environments in which students have the freedom 
to make a variety of choices about their learning process, such as what problem to work on, how they 
will engage with the problem, whether to engage alone or with a group, and so on. 

In particular, we attend to the students’ “choice of an agent to learn from” [3 p. 309]. Our statistical 
analysis shows that the instructor and the peer tutors, two key agents from whom students learn in a 
classroom environment, were driving forces behind students’ positive experiences in whiteboard 
seminars. Further, our results suggest that students’ choices to interact with the instructor or with a peer 
tutor may have had different effects on their perceptions of the whiteboard seminar experience. 

2.1 Three semesters of data 
Data were collected from three semesters: Fall 2018, Fall 2019, and Spring 2020. During the Fall 2018 
semester, the calculus course consisted of four weekly lectures. In the Fall 2019 and Spring 2020 
semesters, the fourth lecture was replaced with a whiteboard seminar in which students worked on 
problems at vertical whiteboards around the perimeter of the classroom. As the students worked, the 
instructor and several undergraduate peer tutors circulated around the room, assisting student groups 
as needed. 

In Fall 2019, the problems for the seminar were available to students in advance, but the instructor 
became aware that students were not investigating the problems ahead of time, and students struggled 
to make use of their time in the whiteboard seminars. For the Spring 2020 semester, the problems were 
again made available to students prior to the seminar each week, and the students were required to 
submit attempted solutions (marked for submission but not for correctness) for the two problems the 
instructor perceived to be the easiest out of the problem set. The instructor’s goal in implementing this 
change was to motivate students to at least be familiar with the seminar problems prior to the designated 
seminar time. 

Students’ final course grades were compared between two consecutive Fall semesters: Fall 2018 and 
Fall 2019. Course grades for Spring 2020 were not included in this comparison as this semester was 
interrupted by the transition to remote instruction due to COVID-19. 

During the Fall 2019 and Spring 2020 semesters, surveys were administered to the students in the 
course to gain insight into their perceptions of the whiteboard seminars. Both surveys were administered 
online at the end of the term prior to final exams using the SurveyMonkey service, and students’ 
responses were submitted anonymously. Analysis of survey results was conducted on 13 questions that 
were asked in both semesters: 

• Question 1: Interaction with an instructor in whiteboard class helped me see him/her as 
approachable. 

• Question 2: Interaction with the instructor in the whiteboard class helped me understand the 
course material better. 

• Question 3. My communication with the instructor was encouraging to ask more questions and 
get help. 

• Question 4. Whiteboard class is a joyful experience. 
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• Question 5. The activities in the whiteboard class deepened my understanding of calculus 
concepts. 

• Question 6. The peer tutor was approachable. 

• Question 7. The peer tutor was able to answer all questions. 

• Question 8. The peer tutors helped me to understand the process of problem solving when I do 
not know how to approach the task in the whiteboard sessions. 

• Question 9. Did peer tutors contribute to making the whiteboard sessions enjoyable? 

• Question 10. It was easier for me to ask questions when the peer tutor and instructor were 
constantly going around offering help. 

• Question 11. I enjoyed working on the whiteboards (non-permanent surface). 

• Question 12. I felt fulfilled, heard, and happy during whiteboard sessions. 

• Question 13. Discussing (e.g., talking back and forth, debating, comparing ideas) the questions 
with other students helped me learn in the whiteboard sessions.  

Most of the survey questions were multiple choice ranging from 1 (strongly disagree) to 7 (strongly 
agree). However, the response scale for questions 6 and 13 was a 5-point scale with the following 
options: Always, Usually, Sometimes, Rarely, and Never. We considered “Always,” “Usually,” and 
“Sometimes” to be positive responses. Question 10 had only two options: Yes or No. A transformation 
was applied to the responses from these three questions so that, after rescaling, responses to all 13 
questions could be considered on a 7-point scale. 

2.2 Analysis of survey results 
We considered four factors: (1) students’ satisfaction, (2) learning calculus concepts and problem-
solving techniques, (3) contribution of the instructor, (4) contribution of the peer tutors. Based on the 
above factors, four groups of questions were selected to measure the parameters (1)-(4) above, 
respectively: GP1 (questions 4, 9, 11, and 12), GP2 (questions 2, 5, 8, and 13), GP3 (questions 1,2,3, 
and 10), and GP4 (questions 6, 7, 8, 9, and 10). By averaging the loadings of different items in each of 
the four groups, we studied the above (1)-(4) factors directly by using descriptive statistics and the 
correlation value of each pair. 

SPSS and R were employed to apply exploratory factor analysis (EFA) and identify latent variables in 
both surveys. Latent variables were selected based on the eigenvalue cutoff of 1. The correlation matrix, 
the total variance explained by the hidden factors, and item loadings were also investigated. Principal 
component analysis (PCA) was applied to describe the questionnaire in terms of the principal 
components without assuming the existence of any latent variables. To check the internal consistency 
of the extracted principal components, the Cronbach’s alpha reliability test was employed. Next, 
hierarchical clustering analysis (HCA) was conducted to cluster the questions into different groups. The 
smaller groups inside each main cluster and the squared Euclidean distance between every two 
questions were also provided using a dendrogram and a proximity matrix, respectively. 

3 RESULTS 

3.1 Comparison of final course grades 
The distribution of final course grades for the Fall 2018 and Fall 2019 semesters is given in Table 1. 
Students who did not complete the course were given a grade of “N.” 

The proportion of students earning a grade of D, F, or N decreased slightly (2.3%) from Fall 2018 to Fall 
2019 after the implementation of whiteboard seminars. However, the percentage of students earning a 
grade of C decreased by 9.19%, while the fractions of students earning A’s and B’s increased by 5.66% 
and 5.84%, respectively. This suggests that, while implementation of whiteboard seminars had only a 
slight benefit for students who did not pass the course, it has boosted the performance of students who 
may have otherwise been just above the borderline between passing and failing. 
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Table 1: Distribution of final course grades for the Fall 2018 and Fall 2019 semesters. 

 

3.2 Questionnaire survey one 
This survey was distributed to 294 calculus students in Fall 2019. In total, 95 completed questionnaires 
were returned. Two responses were incomplete and had to be discarded, leaving 93 questionnaires, all 
of which were included in our analysis. 

Table 2a gives the descriptive statistics for the students’ responses to each question. All 13 items had 
a mean of approximately 5 or above, indicating a high level of students’ satisfaction in the whiteboard 
seminars. Q6, Q9, and Q10 with the mean value of greater than 6, and Q8 with the highest minimum 
response among the questions all reflect the positive contribution of peer tutors (GP4) in the whiteboard 
seminars. Questions in GP3 (Q1, Q2, Q3, and Q10), which measured performance of the instructor, had 
a median of 6, emphasizing the positive role of the instructor in the whiteboard seminars. 

New variables G1, G2, G3, and G4 were defined by averaging the results of items in each of the groups 
GP1-GP4 to study the connection between these groups more clearly. For instance, the variable G1 is 
defined by G1 = (Q4 + Q9 + Q11 + Q12)/4, which measures the amount of students’ satisfaction in 
whiteboard seminars. These values are given in Table 2b. 

Table 2: (a) Descriptive statistics for students' responses to each survey question,  
(b) descriptive statistics for each variable G1-G4. 

 

Table 3a provides the correlation of each pair of questions, where the items with a correlation greater 
than or equal to 0.50 are in bold. The matrix shows that Q1, Q2, Q3, Q4, Q10, and Q12, questions 
describing the instructor’s performance, are significantly correlated. Q6, Q7, Q8, and Q9, questions 
emphasizing the peer tutors’ contribution to whiteboard seminars, are highly correlated and are almost 
independent (have an absolute correlation of less than 0.25) of the other variables. The correlation 
matrix thus suggests the existence of at least two latent variables. 

The correlation matrix of the groups is provided in Table 3b. The highest correlation is between GP1 and 
GP2, which suggests whiteboard seminars are a joyful environment for students’ learning. Moreover, the 
high correlation between G1 and other variables suggests whiteboard seminars are a place where 
students happily can interact with the instructor and the peer tutors. The weak association of GP3 and 
GP4 indicates that the contribution of the instructor and peer tutors are independent, and each can 
influence the seminars independently of one another. 

3.2.1 Exploratory factor analysis 
Bartlett’s test of sphericity gave a value of approximately 0.00, and the Kaiser-Meyer-Olkin test returned 
a value of 0.83, indicating that EFA was appropriate for our data set. 

EFA yielded three significant factors with eigenvalues larger than 1. These components had eigenvalues 
10.74, 3.56, and 1.04, respectively, and explained 55.82%, 18.52%, and 5.43% of the total variance, 
respectively. The correlation among the three components and the questions is depicted in Table 4a. In 
the table, correlations with an absolute value of less than 0.2 are suppressed. 
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Table 3: (a) Correlation between pairs of questions, (b) correlation between groups. 

 

Q1, Q3 and Q4 are highly correlated with the first component, Q7 is highly correlated to the second 
component, and Q13 moderately behaves the same as the negative of the third component. Comparing 
these results with the questionnaire, component 1 describes students’ satisfaction, the performance of 
the instructor, and moderately students’ learning, while component 2 explains the contribution of the 
peer tutors in whiteboard seminars. We did not find a comprehensive description of the third component 
due to insufficient information. 

Table 4b plots the distribution of questions in the 2D component space. Questions in Table 4a with the 
largest loadings of component 1 clustered near the horizontal axis, while questions with the highest 
loadings of component 2 clustered near the vertical axis. This divides all the questions into two nearly 
orthogonal groups with yellow (the instructor’s contribution and students’ satisfaction) and green (the 
peer tutors’ contribution) colors, except for Q13 which lies in between these two components. 

3.2.2 Hierarchical clustering analysis 
The squared Euclidean distance between each pair of questions is given in Table 5. The maximum and 
minimum distance are between Q3 and Q6 and between Q1 and Q3, respectively. HCA yielded two 
main groups of variables: one containing the questions Q1, Q2, Q3, Q4, Q5, Q10, Q11, Q12 and the 
other containing Q6, Q7, Q8, Q9, Q13. This clustering result verifies the way we grouped questions in 
the EFA section. 

Table 4: (a) Correlation between components and survey questions,  
(b) distribution of questions in the 2D component space. 
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Table 5: (a) The squared Euclidean distance between each pair of questions, (b) dendrogram showing 
clusters formed according to Euclidean distances. 

 
Another interesting fact is that the distance between the questions in GP3 and GP4 is very high in 
comparison with the other question groups. This again verifies the independent functioning of these two 
groups in the whiteboard seminars. 

The best way to express the result of HCA is by using a dendrogram (Table 5b), which shows the 
clusters. The vertical axis is rescaled (minimum distance is 1 and the maximum is 25). In the diagram, 
first Q1 and Q3 are clustered due to the minimum distance among the questions and after that other 
questions either formed a new group or joined the previous group based on their distances. 

3.2.3 Principal component analysis 
PCA extracted two principal components, PC1 and PC2. The scatter plot of questions (arrows) and 
participants (circles) along the two principal components is provided in Fig. 1. The table suggests the 
same classification of questions as the EFA. The questions related to the instructor’s contribution-
students’ satisfaction and peer tutors’ contribution appear on the top and the bottom of the picture, 
respectively. By taking Q3 and Q7 as the maximum loading representatives of these groups, one can 
see that the angle between Q3 and Q7 is approximately 90 degrees, showing that these groups are 
almost independent. Finally, Cronbach’s reliability test was conducted to evaluate the internal 
consistency of the extracted principal components. The alpha coefficients for PC1 and PC2 were 
respectively 0.92 and 0.72, both within the acceptable range. 

 
Figure 1: Scatter plot of questions (arrows) and participants (circles) along the two principal components. 

3.3 Questionnaire survey two 
The second survey was conducted in Spring 2020 among the first-year undergraduate students of the 
calculus course. In total, 109 questionnaires were distributed to the students and 48 were completed 
and returned. 

The descriptive statistics of the survey are provided in Table 6a. Similar to the first survey, the table 
directly shows a great level of students’ satisfaction in all four groups GP1, GP2, GP3, and GP4. 
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Table 6: (a) Descriptive statistics for students' responses to each survey question,  
(b) descriptive statistics for each variable G1-G4. 

 

The items with the highest mean in the table are Q6, Q7, Q9, and Q10 all belonging to the peer tutor 
group GP4. Also, the minimum response of 3 in Q6, Q8, and Q10 underlines the significant effect of 
group GP4 on the seminars. All the questions in GP3 had a median and mode of greater or equal to 6, 
which shows the strong contribution of the instructor in the whiteboard seminars. 

The statistics of the four groups are provided in Table 6b. The distribution of values is very similar to 
that of the first survey, confirming the effectiveness of whiteboard seminars in all groups, especially in 
groups GP3 and GP4. 

The correlation matrix is given in Table 7a. The pattern of the correlation matrix is very similar to that of 
the first survey — the only change is that questions directly related to the instructor activities are now 
dominant. For instance, Q1 has a high positive correlation to almost all the other variables. The situation 
is similar for Q2, Q3, Q10, Q12, Q13. This suggests the existence of a latent variable describing this set 
of questions. On the other hand, Q6, Q7, Q8, Q9, and Q11 are the only questions with minimum 
insignificant correlations with the other questions. This property also can be described in terms of a 
second latent variable. 

The correlation matrix for the variables G1-G4 is also given in Table 7b. Similar to the results of the 
previous survey, the table clearly describes the whiteboard seminars as a friendly environment for 
students to learn mathematics concepts. All four groups are highly correlated, which makes them 
integral parts of the seminars. 

Table 7: (a) Correlation between pairs of questions, (b) correlation between groups. 

 

The distribution of questions in the 2D space of components 1 and 2 is provided in Table 8b. The 
placement is very similar to that of survey one with a slight shift to the right. This is due to the high 
correlation between component 1 and almost all of the survey questions. 
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Table 8: (a) Correlation between components and survey questions,  
(b) distribution of questions in the 2D component space. 

 

3.3.1 Hierarchical clustering analysis 

The HCA for the second survey is very similar to that of the first survey. The proximity matrix of questions 
provided in Table 9 shows that the squared Euclidean distance of questions has significantly decreased. 
The minimum distance is between Q6 and Q7 and the maximum distance is between Q7 and Q11. 

Table 9: (a) The squared Euclidean distance between each pair of questions, 
 (b) dendrogram showing clusters formed according to Euclidean distances. 

 

The maximum distance between the groups of questions is between GP3 and GP4. However, the 
distances in the second survey have significantly decreased in comparison to that of survey one. This 
again shows that GP3 and GP4 are independent but less independent than their functioning in the first 
semester. 

The dendrogram diagram of HCA of the second survey, shown in Table 9b, also formed two main groups 
of questions similar to the previous semester. The only change is that Q13 is located in the first group 
and the second main group only contains Q6, Q7, Q8, and Q9. We can see the structure of the smaller 
clusters within the final two groups by following Table 17 from left to right. 

The first three formed pairings in the HCA are related to the contribution of peer tutors (Q6 and Q7), 
students’ satisfaction (Q4 and Q12), and learning (Q2 and Q5), respectively, and all have a very small 
distance. Another cluster, Q1 and Q10, forms with a small gap from these other clusters and describes 
the contribution of the instructor in the whiteboard seminars. This indicates that all four goals of the 
seminars are achieved and tangible in the survey. 
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3.3.2 Principal component analysis 
The scatter plot of the second survey using the two extracted principal components is provided below. 
In general, the distribution of the responses in Table 11 is very similar to that of survey 1 with one main 
difference. The angle between the indicator of the instructor group (Q4) and the indicator of the peer 
tutors group (Q7) has decreased. This makes these groups dependent, which confirms the result of the 
EFA. The Cronbach’s alpha coefficients of the extracted PC 1 and PC 2 were 0.94 and 0.61, 
respectively. 

 
Figure 2: Scatter plot of questions (arrows) and participants (circles) 

 along the two principal components. 

4 CONCLUSIONS 
In this issue, Kouzniak et al. [1] described qualitative results obtained from a survey of students in a 
calculus class in which one traditional lecture per week was exchanged with a whiteboard seminar in 
which students work collaboratively and can seek help from the instructor and from peer tutors. This 
paper extended those results by providing a discussion of the influence of whiteboard seminars on those 
students’ final course grades and a statistical analysis of the survey results. 

Our results suggest that swapping one lecture with one whiteboard seminar boosted the performance 
of borderline students. Furthermore, while Kouzniak et al. [1] showed that participation in whiteboard 
seminars improved students’ perceptions of their learning and their perceptions of mathematics, our 
results suggest that these improvements were largely due to two key factors: the role of the instructor 
and the role of the peer tutors. The near independence of these two factors that was determined in our 
statistical analysis further indicates that the instructor and the peer tutors influenced students’ 
experiences in distinct ways. Students’ decisions to interact with the instructor or with peer tutors are 
just one instance of Koichu’s [3] choice-affluence. The availability of such choices gives students the 
ability to interact with different members of the instructional team whom they may perceive as more 
knowledgeable, more approachable, more supportive, or any number of other factors. As students’ 
needs shift throughout a seminar, -- orienting to a problem, choosing an appropriate strategy, 
computational difficulties, needing emotional support -- they have the choice of interacting with the 
member of the instructional team whose strengths most appropriately meet their needs at any given 
time, leading to an overall positive experience for the students. 
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Abstract  
The objective of this paper is to present a qualitative study developed in the Soft Skills Lab of a public 
university between February 2020-February 2021. From a universe of students of the 1st year of all 
graduations we choose a convenience sample of students (n=597) from different areas (management, 
marketing, finance and accounting, architecture, psychology, sociology, social work) attending 3 of the 
24 transversal curricular units we offer for their study plans, that all students must choose to complete 
6 ECTs. The units were Conflict Management, Stress Management and Teamwork. The intentionality 
of the choice had to do with the current moment of changing the pedagogical model during the 
confinement caused by the pandemic Covid19 and how we could overcome the challenge of preparing 
students in these soft skills that require a presence in the classroom, due to the dynamics and exercises 
that usually took place. After the adjustments made to the online and hybrid model that was required of 
us, we were a little skeptical about the results, but the fact is that the results were very positive, the 
students, despite all the difficulties, were committed to their learning, these curricular units were of great 
importance to give them autonomy, self-confidence, motivation for the future, emotional skills and in 
some cases even alerts for more complex situations. This leads to the perception that comprehensive 
training of university students requires them to be taught both the theoretical and practical knowledge 
relating to an area/profession, but also methodologies aimed at promoting autonomy in learning, 
creativity for problem solving, commitment to society, and persistence in the face of adversity giving 
them the capacity to be resilient. This experience also gives us signs that training in higher education 
must have a clear intention of strengthening students’ personal development, promoting their capacity 
to recognize and interact with the environment context in a responsible, participatory, innovative, ethical, 
and socially meaningful manner. 
Keywords: Behavioral soft skills, engaged students, online learning. 

1 INTRODUCTION  
As we look at the current global context, we realize that the world has changed, during the pandemic 
crisis COVID-19 that we are experiencing today. This change requires a deep reflection on how we want 
to educate and shape society in a post-pandemic period. There is an urgent need for a more 
personalized education that allows the development of soft skills that are increasingly valued in the new 
job context.  

Universities assume a fundamental challenge in the construction of society, for which they are called 
upon to pay special attention in the training of soft skills as an essential part of the integral formation. 
According to Raciti [1], in last years and as a result of an approach to social and pedagogical reality, it 
has been identified that the training and development of soft skills in university students should be of 
central interest to higher education institutions since they are closely related to personal well-being, 
social adjustment, and adaptation to the work context. There is an urgent need to adapt the education 
we know today and prepare young people and adults for the demands of the new job context. 

The concept of soft skills is comparable to the concept of life skills proposed by the World Health 
Organization, Division of Mental Health (1994) which defines them as a set of socio-affective skills that 
are necessary for interaction with others and that make it possible to cope with everyday demands and 
challenging situations. Soft skills include one’s ability to listen well, communicate effectively, approach 
positively, handle conflict, take responsibility, show respect, build trust, work well with others, manage 
time effectively, accept criticism, work under pressure, amiable to others and demonstrate good 
manners [2].  
In this study we consider the area of interpersonal skills (conflict management) and intrapersonal skills 
(stress management). Intrapersonal skills deal with feelings, thoughts and emotions that are stirred up 
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within an individual.  Intrapersonal skills are also defined as those skills individuals require to possess 
and perfect in order to manage themselves and it is a prerequisite to interpersonal skills. It is to be noted 
that intrapersonal skills lessen internal conflict of the person concerned and make the person understand 
how to handle the perceived external experience internally and come to terms with one's qualities, 
limitations and potential. Students with strong intrapersonal skills are kind, conscious of their approach 
and plans and work well independently. They are self-reflective, self-motivated and learn most effectively 
when 	

Intrapersonal skills focus on the abilities like flexibility, resourcefulness, self-esteem, goal. It impacts the 
body language, listening skills and likeability. It also affects one’s performance, critical and analytical 
thinking and particularly one’s capacity for innovation. There are many advantages of acquiring 
intrapersonal skills. It increases self-confidence and enables one to form friends, work with people more 
effectively, take more responsibility and increase productivity. It maximizes working conditions and 
environment to work well and ensures better understanding with others which helps to resolve conflicts. 
People with good intrapersonal skills initiate new situations more quickly and develop resilience. The 
study focuses on the need for acquiring intrapersonal skills for the students to perform well in the 
workplace. 

1.1 Stress management as an intrapersonal skill 
According to the 2007 study of the National Institute of Health, stress acts as a natural physiological 
mechanism which can help protect human beings from external dangers. It is due to the fact that human 
body prepares for immediate action by releasing hormones that can increase alertness and focus. 
However, if the stressors are continuously exposed, stress hormones continue to remain in the body, 
which could lead to varied physical and psychological illnesses, like depression, anxiety, cardiovascular 
disorders, diabetes, and can further affect the health of these students [3] [4]. 

Wright [3] observed that if stress was not managed well, it resulted in feelings of loneliness and 
nervousness, as well as sleeplessness and excessive worrying. In addition, he also suggested 
incorporating specially designed stress intervention programs to address stress of college students. 
However, it is important to identify and determine stressors specific to college students before designing 
any effective stress intervention program.  

Sher et al. [5] said that college students have academic, social, and financial concerns. A student’s 
college life is a transitional phase wherein, youngsters have to adapt themselves to the varied changes. 
In professional courses, students face huge challenges and demands, to which they have never been 
exposed earlier. The huge fees of professional courses place heavy demands and the students often 
go for educational loans. 

As stated by Towbes and Cohen [6] due to the transitional nature of college life, students, especially 
freshers, are a group particularly prone to stress. Students in college largely deal with stress related to 
job and relationship issues, which cannot be labeled as stressors on their own but as stress which results 
from the person’s perception and reaction while handling these stressors. 

The intensity of the experienced stress is largely influenced by the individual’s coping style D’Zurilla and 
Sheedy [7]. Wright [3] observed that if stress was not managed well, it resulted in feelings of loneliness 
and nervousness, as well as sleeplessness and excessive worrying. In addition, he also suggested 
incorporating specially designed stress intervention programs to address stress of college students. 
However, it is important to identify and determine stressors specific to college students before designing 
any effective stress intervention program. 

1.2 Conflict management as an interpersonal skill 
In any area of our lives, interacting with those who think and act in different ways enriches our 
understanding of the world. However, in the work environment, as in our personal life, such coexistence 
with different points of view is not always peaceful, and conflict management is a great challenge and 
therefore one of the most essential soft skills in the world of work, since it favours the performance of 
teams and the achievement of results. 

Theoretical conceptions of conflict have progressively evolved from a narrow definition based on 
antagonistic actions to perspectives that include references to antagonistic psychological states 
(desires, ideas, etc.) [8]. 
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However, according to the opinion of Dimas et al. [9] the influence that conflicts have on the degree of 
productivity within an organization is at the origin of some viable causes for the high fascination for this 
field of research. Thus, the conflict has been studied in various contexts that correspond to different 
views and levels of interpretation of the phenomenon. 

As interpersonal skill and according to Simões [8] with regard to interpersonal conflict we speak of dyadic 
conflict when the conflict antagonism involves two people and multiparty conflict when it concerns 
several individuals. It is also possible to recognise some specificity to intra-group conflicts, generalised 
interpersonal disputes that occur within small work groups or teams. 

Still in the perspective of Simões [8] in communication, small details can make big differences in the 
interpretation of messages. In a conflictual context, these differences may be decisive.  

Competition becomes unhealthy, leading one collaborator to intend to harm the other, like out-of-tune 
instruments in an orchestra. this skill needs to be present in any collaborator who works in a team, as 
well as the emotional management of divergent points of view, solving problems creatively and keeping 
the team motivated and united towards a common goal. 

The biggest challenge is to pass on the message that conflicts can be constructive, that there are 
strategies we can use, even in our daily lives and that although we deal with interpersonal conflicts, first 
the conflict starts being intrapersonal, it is this constellation of perceptions that provokes the second. 
Therefore, empathy, patience, good communication, leadership and persuasion are important to avoid 
and manage conflict, promote engagement, ensure team unity and understand how to deal with the 
particularities of each individual. 

1.3 Team Work as a skill 
When working in a team, it is important to understand that we are talking about people with different 
profiles, different backgrounds, different ways of working, and a wide variety of work processes. The 
ability to cooperate with colleagues in groups composed of diverse people, giving their individual 
contribution for the collective interest  

Working in a team relates to the ability to adapt and continue producing in the face of changing 
scenarios, even after difficult experiences that brought losses, but also lessons, flexibility and resilience. 

Teamwork is nothing more than the union of several people who join their efforts to solve a common 
problem [10].  

Thus, when two or more people work together to perform a task or find a solution to a problem, they are 
working as a team and this type of dynamic allows knowledge from various areas to be divided and thus 
collaborators develop each other in a collaborative process. Teamwork can also be a great ally at the 
time of accelerating the process of executing tasks, because each person can be responsible for a part 
of the task according to their ability and thus work together to achieve the final task.  

But for all this to work in a positive way, it is necessary that the people who must work in a team have 
shared goals or objectives [10], thus feeling more motivated to perform the tasks together. Whether at 
home with the family, at school, in academic life, in the profession, learning to work in a team means 
optimizing resources, but above all it means that others can count on us and we can count on others. 

2 METHODOLOGY 
This study was developed through in the Soft Skills Lab of a public university between February 2020-
February 2021. From a universe of students of the 1st year of all graduations we choose a convenience 
sample of students (n=597) from different areas (management, marketing, finance and accounting, 
architecture, psychology, sociology, social work) attending 3 of the transversal curricular units (CU) we 
offer for their study plans, that all students must choose to complete 6 ECTs. The CU were Conflict 
Management, Stress Management and Teamwork.  

After completing the course and evaluating it, students were asked to make an overall assessment of 
the course they had attended (conflict management or stress management). 

The results were analyzed using the Leximancer 2018 program [11]. It is a text mining software, which 
allows viewing the structure of the concepts and themes addressed in the responses, which will be 
presented next. This program is usually used in the analysis of qualitative data, having the ability to 
produce detailed, deep and highly detailed data. Leximancer analyzes the different terms used during 
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the various interviews / inquiries, in order to find similar information in different responses. Thus, this 
program creates response patterns, allowing information to be viewed through patterns and concepts, 
as stated [12]. 

These were obtained by the similarity of students' responses to questions such as: 

- The knowledge acquired in class allows 
- Main contributions Stress Management, Conflict Management and Team Work 
- Future 
- Personal life skills (confidence) 
- Professional life skills 

We put all the answers in an XLS file and, we defined how the Leximancer would analyze the different 
data. In this way, we ended up selecting the categories most focused on in the students' speeches, 
which we present in Table 1. of the following point. The categories selected by the response patterns 
for content analysis were autonomy, self-confidence, motivation, emotional intelligence, resilience, 
prepare for future (individual, academic, professional). The intentionality of the choice had to do with the 
current moment of changing the pedagogical model during the confinement caused by the pandemic 
Covid19 and how we could overcome the challenge of preparing students in these soft skills that require 
a presence in the classroom, due to the dynamics and exercises that usually took place and how we 
could use these CU to give them more tools to get through the moment we were living. 

3 RESULTS 
After the adjustments made to the online and hybrid model that was required of us, we were a little 
skeptical about the results, but the fact is that the results were very positive, the students, despite all the 
difficulties, were committed to their learning, these curricular units were of great importance to give them 
autonomy, self-confidence, motivation for the future, emotional skills and in some cases even alerts for 
more complex situations. 

We have chosen some of the students' testimonies to make our discussion of the results analysis the 
results more solid, as shown in table 1: 

Table 1. Content analysis 

 Comments 
Autonomy “I feel that now, with my experience, with the greater knowledge acquired and cemented in this UC, 

stress, which will always be present in my daily life, will be better managed, treated in order to minimize 
its negative effects and be seen with good eyes, empower me and give me a little boost in my evolution” 
“Conflict management brings together everything there is to observe, reflect and think, so that, in the 
future, when we are faced with dissent, whether at home, with friends or even at work, we know the best 
way to act, not getting harmed nor, unintentionally, we end up harming other parts. In addition to the 
discipline being applied on a daily basis, it contributes to the intellectual growth of students, as it helps 
us with methods that make us have different perspectives on how to resolve disagreements, which, 
unfortunately, is what is missing a lot. people” 
“This UC taught me how to face stress and above all, how to deal with it, since it is something inevitable 
in the life of the human being” 

Self- 
confidence 

“This UC proved to be quite enriching. It addresses very interesting concepts that reflect the reality of 
today, living up to the initial expectations. It allows a succinct but clear learning of the contents taught 
and the application of them in various dimensions of everyday life” 
“This curricular unit helped me in this sense, providing me with a better knowledge of emotions and 
feelings, about their factors and the way I manage to manage on a daily basis” 
“I feel that it enriched me on a personal level” 
“In relation to this Curricular Unit in general, I think it provided me with good knowledge that I still did not 
know in its entirety, and that I am sure that I will use in the near future, with the arrival of exams in 
January. I think it gave me useful tools to be able to face adverse situations with more tranquility and 
confidence. This practical exercise also helped me to be able to apply the knowledge acquired in a day-
to-day situation, which I think facilitated the learning of certain knowledge” 
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Motivation “I believe that participation in these classes is a great help in this regard. In addition to having acquired 
these tools in the short and medium term, I also acquired skills in the long term, more related to the 
identification and methods of conflict resolution in the business environment. Parallel to these objectives 
that I defined previously and that have been fulfilled, it should be noted that communication and the 
presentation of ideas were highly requested techniques and that promoted both greater contact with 
students and the practice of argumentation, which is likewise a central mechanism both in personal and 
academic life” 
“This curricular unit was out of the ordinary, having thus contributed to an unusual development. It 
contributed to not only intellectual but also personal development, achieved through team work and 
sharing of own experiences” 
“I consider it essential to know how to recognize what really happens in life and what is causing these 
effects on emotions, and it is also necessary to understand the extent to which it is possible to control 
stress, always bearing in mind that there will always be negative factors and symptoms felt. To be able 
to create solutions to our problems and in this case, look to the future and see new opportunities it is 
important to know how to see everything that is happening at the moment”  

Emotional 
intelligence 

“This curricular units helps us to highlight possible cases not only in ourselves but also in other people. 
It also teaches techniques and solutions to combat stress, which is a fundamental point for improving 
the quality of life of anyone who goes through a difficult situation” 
“Stress was something that I always had difficulty controlling during games, and learning the contents of 
this UC significantly improved the control of those sensations, as well as my sensitivity and ability to 
perceive that someone is going through it and helping” 
“This curricular unit was out of the ordinary, having thus contributed to an unusual development. It 
contributed to not only intellectual but also personal development, achieved through team work and 
sharing of own experiences” 

Resilience “This UC portrays very important points that many people do not know, because we involuntarily get 
stress reactions and simply live with them, but what this UC teaches us is that we have to learn, just like 
the name “Stress Management”, to manage our stress, because it is these adverse reactions that stress 
gives us that, when out of control, will cause serious problems in our life, be it in terms of health, personal, 
professional, among others. I think that this UC should not simply be optional for some, but something 
at the global level that can be learned in basic education, so that the next generations do not feel what 
we feel” 
“I consider it essential to know how to recognize what really happens in life and what is causing these 
effects on emotions, and it is also necessary to understand the extent to which it is possible to control 
stress, always bearing in mind that there will always be negative factors and symptoms felt. To be able 
to create solutions to our problems and in this case, look to the future and see new opportunities it is 
important to know how to see everything that is happening at the moment” 
“This curricular unit allowed me to acquire several knowledges about stress, which, when well-managed, 
can be quite positive. The classes and were very useful because they allowed me to develop the ability 
to assess my own emotions and to control them in stressful situations. The fact that I acquired this 
knowledge will allow me to put it into practice in the professional life that lies ahead” 
“I want to mention that eliminating stress is not realistic and that we have to accept the reality, in which 
there are stress factors that are inevitable, where to create viable solutions and implement strategies to 
minimize the impact of these factors it is the best way to live better in society and internally” 

Prepare for 
future 
(individual, 
academic, 
professional) 

“This UC portrays very important points that many people do not know, because we involuntarily get 
stress reactions and simply live with them, but what this UC teaches us is that we have to learn, just like 
the name  
“Stress Management”, to manage our stress, because it is these adverse reactions that stress gives us 
that, when out of control, will cause serious problems in our life, be it in terms of health, personal, 
professional, among others. I think that this UC should not simply be optional for some, but something 
at the global level that can be learned in basic education, so that the next generations do not feel what 
we feel” 
“I consider it essential to know how to recognize what really happens in life and what is causing these 
effects on emotions, and it is also necessary to understand the extent to which it is possible to control 
stress, always bearing in mind that there will always be negative factors and symptoms felt. To be able 
to create solutions to our problems and in this case, look to the future and see new opportunities it is 
important to know how to see everything that is happening at the moment” 
“This curricular unit allowed me to acquire several knowledges about stress, which, when well-managed, 
can be quite positive. The classes and were very useful because they allowed me to develop the ability 
to assess my own emotions and to control them in stressful situations. The fact that I acquired this 
knowledge will allow me to put it into practice in the professional life that lies ahead” 
“I want to mention that eliminating stress is not realistic and that we have to accept the reality, in which 
there are stress factors that are inevitable, where to create viable solutions and implement strategies to 
minimize the impact of these factors it is the best way to live better in society and internally” 
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Although soft skills are in demand for any type of job/work, some are more specific to certain professions 
than others. Added to this is the rapidity with which changes happen in the labour market today, which 
makes it more difficult to define what soft skills are most sought after in professional life. But, the new 
generation is looking for something they are aligned with, but also good for the world.  

This leads to the perception that comprehensive training of university students requires them to be 
taught both the theoretical and practical knowledge relating to an area/profession, but also 
methodologies aimed at promoting autonomy in learning, creativity for problem solving, commitment to 
society, and persistence in the face of adversity giving them the capacity to be resilient. 

This experience also gives us signs that training in higher education must have a clear intention of 
strengthening students’ personal development, promoting their capacity to recognize and interact with 
the environment context in a responsible, participatory, innovative, ethical, and socially meaningful 
manner. 

4 CONCLUSIONS 
Soft skills as interpersonal and intrapersonal skills, such as conflict management and stress 
management play a significant role in a person’s success and they help us in adapting to novel 
circumstances. change is imperative and we need to understand this and must be willing to change. this 
would lead to a better tomorrow resulting in an improvement in the employable quotient [13]. 
It is nothing new that organizations of all sizes are looking for flexible professionals capable of adapting 
to the most varied situations and demands. And in the current scenario, it is essential for students to 
develop these skills. Investing in students’ integral training is an investment that can be perceived and 
where there is no loss. This is why we emphasize the promotion of a higher education scenario 
interested in the development of soft skills and comprehensive training, leading to the parallel 
development of students’ being and doing skills, which in turn, leads to happier and more complete 
human beings. 
Soft skills as subjective abilities are difficult to identify and directly relate to the emotional intelligence of 
people. Usually are acquired through experiences lived over time and not in books, as the so-called 
hard skills. But times have changed and the labour market demanded technical skills for too long, until 
it was realized that learning new behavioural skills is essential. 
Currently the challenge is how to teach these skills at a distance, but from this experience it was clear 
that there are technological solutions that facilitate the creation of group dynamics, with digital 
communication and specific activities. It is also a way of stimulating transparent and non-violent 
communication, it is possible to involve the student by means of gamified platforms and situations, it is 
possible to stimulate the learning of various behavioural skills with the aid of resources such as mind 
maps, storytelling, zoom discussion groups, making these experiences playful, which is known to help 
consolidate knowledge, because the experience makes it possible for the person to remember their 
attitudes, as well as their results and consequences. 

ACKNOWLEDGEMENTS 
This study was supported by national funds through FCT – Fundação para a Ciência e a Tecnologia 
(Portuguese Foundation for Science and Technology) with reference FCT UIDB/03126/2020. We are 
also grateful for the support given by the CIES-ISCTE-University Institute of Lisbon and all the students 
who participate. 

REFERENCES 
[1] P. Raciti. La medición de las competências transversales en Colombia: uma propuesta 

metodológica. Disponible: http://sia.eurosocial-ii.eu/files/docs/1444897404-DT34.pdf. 2015. 

[2] V. Vijayalakshmi. Soft skills-the need of the hour for professional competence: A review on 
interpersonal skills and intrapersonal skills theories. International Journal of Applied Engineering 
Research, 11 (4). 2016. pp 2859-2864  

[3] J. J. Wright. Reported personal stress sources and adjustment of entering freshmen. Journal of 
Counseling Psychology, 14(4), 371–373. 1967. Retrieved from https://doi.org/10.1037/h0024750 

2856



 

 

[4] G. E., Everly, & Lating, J. M. A clinical guide to the treatment of the human stress response (2nd 
ed.). New York: Kluwer Academic/Plenum Publishers. 2002. 

[5] W. Sher, A. Williams, R. Sharkey. The implementation of a university-wide electronic reflective 
journal to facilitate the development of core skills. Winds of Change in the Sea of Learning, 19th 
Annual Conference of the Australasian Society for Computers in Learning in Tertiary Education 
(ASCILITE). 2002. 

[6] Auckland, New Zealand 0-473-091119-4L.C Towbes. L.H. Cohen. Chronic stress in the lives of 
college students: Scale development and prospective prediction of distress. Journal of Youth 
Adolescence 25, 199–217. 1996. Retrieved from  https://doi.org/10.1007/BF01537344 

[7] T. J. D'Zurilla, & C. F. Sheedy. Relation between social problem-solving ability and subsequent level 
of psychological stress in college students. Journal of Personality and Social Psychology, 61(5), 
841–846. 1991. Retrieved from https://doi.org/10.1037/0022-3514.61.5.841 

[8] E. Simões. Gerir conflitos. In J. Neves, M. Garrido & E. Simões, Manual de competências pessoais, 
interpessoais e instrumentais - teoria e prática - 3ª Ed. Lisboa: Editora Sílabo. 2015. 

[9] S. P. Robbins. Fundamentos do comportamento organizacional. 8. ed. São Paulo: Prentice Hall, 
2009. 

[10] J. Neves, M. Garrido & E. Simões, Manual de competências pessoais, interpessoais e instrumentais 
- teoria e prática - 3ª Ed. Lisboa: Editora Sílabo. 2015. 

[11] Leximancer. Leximancer User Guide. Release 4., 1–136. 2018. 

[12] P. Sotiriadou. J. Brouwers & T. A.  Le Choosing a qualitative data analysis tool: A comparison of 
NVivo and Leximancer. Annals of Leisure Research, 17(2), 218–234. 2014. 
https://doi.org/10.1080/11745398.2014.902292 

[13] T. Karalis. N. Raikou, “Teaching at the Times of COVID-19: Inferences and Implications for Higher 
Education Pedagogy”. International Journal of Academic Research in Business and Social 
Sciences, vol. 10, no. 5, 479–493, 2020. Retrieved from http://dx.doi.org/10.6007/IJARBSS/v10-
i5/7219. 

2857



 

 

ELDER PEOPLE AND DIGITAL SOCIETY: ONLINE LEARNING IN 
TIMES OF PANDEMIC 

C. Hernández Franco 
Universitat Politècnica de València (SPAIN) 

Abstract 
It is undeniable that we inhabit "an increasingly digital reality", where it is possible to communicate in 
real time with people who may be at the other end of the world, in this "global village" that today 
constitutes our planet. Where it is possible to read news, or listen to a song or enjoy a movie with just a 
“click” of the mouse or a “touch” on a tactile screen. In recent years, homes have undergone a digital 
transformation where a “router” is an inseparable part of the furniture and the television is connected to 
the Internet. Virtual reality even allows us to "walk" or "visit" a museum without leaving the living room 
of the house. Smartphones and tablets have come to stay and references to social networks are a 
common topic in the media. We inhabit cities that are becoming more and more intelligent every day 
where with various mobile applications we can know where we are, make payments, consult information, 
take photographs, record videos, etc. Wearable devices are advertised as part of the not too distant 
future and new words such as "Internet of Things", "cloud", "artificial intelligence", "algorithms", etc., 
have expanded our usual vocabulary. These and many other considerations suggest the need for the 
acquisition of digital skills by elder people, in a reality that is already glimpsed "hyperconnected" and 
where, step by step, we will stop being digital "Users" to become Digital "citizens". That is why the 
SENIOR University of the Polytechnic University of Valencia has been teaching, for several academic 
years, training monographs that address these issues. However, the pandemic has forced us to rethink 
the traditional way in which students learned. That is, it has been necessary to add to the training 
Curriculum skills of online teaching that are not normally related to this student profile. Tools such as 
TEAMS, Zoom, Google Meet, etc., were necessary to master in order to continue with the development 
of the class sessions as normally as possible. The results obtained during a recent training experience 
with 20 students, aged between 65 and 80 years, are presented during the delivery of the 20-hour 
monograph entitled “Elder People and Digital Reality”, which turned out to be quite a challenge, both for 
students and teachers. The students had all the contents in “PoliformaT”, the platform for distance 
learning of the Polytechnic University of Valencia.  Through an initial survey on the use of technologies, 
the group's average skills were defined. TEAMS being the main tool for the delivery of the sessions, at 
all times the students also had other communication “channels” such as email, WhatsApp, mobile 
phone, etc., thus avoiding any possible connection difficulties during the online session. In the last 
session, a survey was conducted to find out the degree of satisfaction with the contents, the procedure 
followed during the 10 class sessions, possible difficulties with the use of TEAMS, or distance learning 
itself. Among the results obtained, it should be noted that this student profile prefers to receive face-to-
face classes, which enables interaction and sociability with other people of the same age. 

Keywords: Elder people, Digital society, SENIOR University, Traditional learning, Online learning, 
Pandemic, Corporate Social Responsibility, TEAMS, Zoom, Google Meet. 

1 INTRODUCTION 
I still remember that morning in 2009 when I was invited to participate in a monograph on Internet 
services for SENIOR University students. Since the mid-90s the Information and Communication 
Technologies (ICT) acted as a new "backbone" for all its processes and that implied, necessarily in turn, 
a new way of relating to each other and to the rest of the world.   

We then prepared a monographic proposal that included aspects related to sending and receiving 
emails, the use of "search engines" to find information of interest, how to "navigate" through web pages, 
as well as aspects related to viruses. and computer attacks [1].  

A decade later, the popularization of the mobile phone, which gradually became a "smartphone", the 
increase in connection speed, fiber optics to the home, the widespread use of tablets. etc., the ubiquity 
of Internet access and its services [2]. 
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2 MONOGRAPH “ELDER PEOPLE AND DIGITAL REALITY” 
From October 8th to December 10th 2020, the 20-hour monograph entitled “Elder People and Digital 
Reality” took place. Considering the pandemic situation, the SENIOR University of the Universitat 
Politècnica de València (UPV) made an enormous effort to maintain its training offer for the academic 
year. To do this, the UPV had to proceed to train his students, people normally aged between 65 and 
80 years, in the use of tools and / or platforms for online learning. It was necessary to prepare videos 
explaining the use of TEAMS, Zoom, video calls through WhatsApp, etc. For a student profile that was 
unfamiliar with this type of technology, this was a real challenge.  

Considering the main priorities of the elder people and their relationship with technologies, the following 
didactic units were proposed: 

1 Digital reality 
2 Communicating in the "global village" 
3 The (almost infinite) universe of "social networks" 
4 Apps for (almost) everything 
5 The digital home and its postmodern gadgets 
6 The “cloud” that the wind (will not) carry away 
7 Not only do people communicate: the "Internet of Things" 
8 Smart city 
9 Digital cybercrime 
10 From the digital "User" to the digital "Citizen" in a "hyperconnected" reality 

The contents of the different didactic units were elaborated avoiding unnecessary technical vocabulary. 
Trying to answer the individual questions in such a way that they could be useful to the other members 
of the group (20 students in total). Likewise, it was always kept in mind not to unnecessarily alarm when 
terms such as privacy or cybercrime were analyzed. At all times, common sense prevailed over 
fundamental aspects when browsing the Internet, buying online, etc. In the last session, a survey was 
conducted to find out the degree of satisfaction with the contents, the procedure followed during the 10 
class sessions, possible difficulties with the use of TEAMS, or distance learning itself as well as certain 
aspects related to the contents of the monograph. The list of questions in the survey is shown below: 

1 Briefly, what do you understand by "Digital Reality"? 
2 Terminal(s) to connect to the Internet 
3 Frequency of Internet connection 
4 Does the universe of technologies seem very technical or cumbersome? 
5 Training in the use of Technologies 
6 Main uses of Services and / or Apps (before our course) 
7 Do you consider that your devices have some "programmed obsolescence"? 
8 Do you use any kind of virtual assistant such as Siri, Alexa, Cortana, HomePod, etc.? 
9 Do you use any kind of "wearable" device such as wristbands to monitor fitness, step counter, 

calorie consumption, etc.? 
10 Did you know the concept "Internet of Things"? (before our course) 
11 Concerns about Internet Privacy 
12 Concern about Cybercrime on the Internet 
13 Do you connect to public WiFi hotspots? 
14 Did you know the term "fake news"? (before our Course) 
15 How do you feel about new technologies? 

Next, the results of some of the questions that aroused the most interest for the students are shown, 
Figure 1 to 7: 
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Figure 1. Using Internet (daily, blue; few times a week, red). 

 
Figure 2. Does the universe of technologies (including TEAMS, Zoom, etc.) seems very technical or 

cumbersome (yes, blue; not, red; sometimes, orange)? 

 
Figure 3. Do you consider that your devices have some "programmed obsolescence" (yes, blue; not, red)? 
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Figure 4. Do you use any kind of "wearable" device such as wristbands to monitor fitness, step counter, 

calorie consumption, etc. (yes, blue; not, red)? 

 
Figure 5. Concerns about Internet Privacy " (normal, red; high, orange; indifferent, green). 

 
Figure 6. Concern about Cybercrime on the Internet (normal, red; high, orange; indifferent, green). 
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Figure 7. Do you know the term "fake news" (yes, blue)? 

From the previous results, it is found that the use of the Internet is a daily reality for all members of 
society. 90% of the students make daily use of services that it offers. Although it is true that for 30% the 
dynamics of technological change makes it difficult to keep up to date in its use. The elder people who 
participated in the monograph grew up during a time when they learned to take care of everything that 
they had with a lot of effort. To last and be used by one and perhaps another brother, etc. That is why it 
is frustrating for 66.7% that even if they take care of a mobile or tablet, when three or four years have 
passed they stop having the initial benefits, or become slow, etc., due to planned obsolescence. Any 
“wearable” device they use is related to sports and/or health.  

Regarding privacy and technologies, although they are concerned about this aspect, they consider that 
the best way to proceed is not to publish data, photographs, opinions or other aspects that belong to the 
private sphere of each one on social networks. In the face of cybercrime, common sense. This is, 
avoiding buying on websites that are not known to everyone, responding to emails and/or messages of 
dubious origin, etc. Finally, something surprising. 100% know the term “fake news” and the 
inconveniences it can cause us. 

3 RESULTS 
Among the results obtained, it should be noted that this student profile prefers to receive face-to-face 
classes, which enables interaction and sociability with other people of the same age. It is needed a 
tradeoff between socialization and online learning [3]. However, as long as the health situation does not 
allow it, the training must continue to be online. Likewise, we will have to update the contents of the 
monograph so that it better adapts to each technological moment that society passes through. 

4 CONCLUSIONS 
The impact on society of 5G, for example, is already an increasingly palpable reality. ”Smartcities", 
autonomous cars, the trend towards a "digital" money, the increasingly widespread use of virtual 
assistants such as "Siri" or "Cortana", the application of Artificial Intelligence in all and each of the 
processes that occur day by day. Regarding this last point, in its Annual Report on the “Digital Society 
in Spain 2018” the Telefónica Foundation took it for granted [4]. An increasingly digital reality and with 
interconnections between all the people that give it its qualification as hyperconnected [5]. And the elder 
people cannot remain oblivious to all these changes. 

Today terms such as wireless connection, cloud, routers, posts and tweets in social networks, hackers, 
augmented reality, QR codes, Apps, fake news, portals and countless others are of great interest today, 
and which are already an indissoluble part of their daily technological lexicon and therefore of the content 
of our class sessions. Ceasing to be "digital users" to become "digital citizens", that is, where solidarity, 
privacy and right, respect, social inclusion and other achievements of our daily society are reflected in 
this other hyper-connected society. 
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EDUCATION FOR THE PROTECTION OF CHILDREN'S RIGHTS 

Lela Tavdgiridze, Ia Khasaia, Nato Sherozia, Lela Turmanidze 

Batumi Shota Rustaveli State University (BULGARIA) 

Abstract  
Children should learn the basic ideas of democracy and human rights from an early age, but teaching 
values such as dignity, tolerance, and respect for other people, also, the transfer of skills such as 
collaboration, critical thinking, and human rights cannot be taught in traditional ways. Humans learn 
them through experience and practice, living in a democratic environment. Human rights and freedoms 
are universal, i.e., they apply to all, regardless of their origin and the position they hold in society.  

Under the Convention on the Rights of the Child, children have the right to health, education, family life, 
play and recreation, an adequate standard of living. They also have the right to have the full potential 
for their development. The Convention specifically states that all children have the same rights and that 
all rights are interrelated and are of equal importance. The aim of the paper is to reveal when and how 
the education on children rights is conducted. Children need to know not only what rights they have, but 
also to learn how to value those rights and how to exercise them. To achieve this goal, the school needs 
to create an environment and opportunities conducive to teaching about children's rights. The school, 
the classroom, the school management, the teachers are small models of society - the micro-society. 
Students learn a lot from these micro-communities, including their rights and responsibilities. Therefore, 
we were concerned about the future teachers training process in the Georgian educational space, by 
studying and observing the development of the relevant knowledge and competence formation. 

The research was conducted in Batumi Shota Rustaveli State University, Kutaisi Akaki Tsereteli State 
University, Telavi and Tbilisi State Universities. Observation and analysis methods were applied. In 
particular, we have studied the teacher training programs in these universities. The research and the 
study of the current situation revealed that the training course on human rights is being implemented 
from the 2020-2021 academic year at the Akaki Tsereteli State University in Kutaisi with the direct 
support of UNICEF in Georgia. Protection of rights is not a separate subject in Telavi and Tbilisi State 
Universities educational programs, but these issues are addressed in various training courses. Batumi 
Shota Rustaveli State University, Faculty of Exact Sciences and Education, is planning to include 
children's rights course in the teacher training programs, as an optional course. The study of children's 
rights is accomplished through examples, situation discussion, problem-oriented teaching, projects. 
When discussing situations, the teacher is required to help students lead the discussion in the right 
direction by asking relevant questions. We should create a safe environment for students in the 
classroom, enabling them to express their views on the experience they have gained, what they have 
learnt and how they intend to use the gained knowledge and skills. Students learn a lot by sharing their 
opinions. This is beneficial for the classroom community. Human rights and children's rights have made 
an invaluable contribution in improving the world which has become a place where life is safer and more 
humane. We must not allow these rights to stay beyond attention. Each new generation should 
contribute to their development and fight for their protection. 

Keywords: children's rights, freedom, self-realization, education, educational program. 

1 INTRODUCTION  
The opportunity to live in a democratic world does not occur by itself. In a democratic world, learning 
and nurturing the preconditions of lifelike knowledge, skills and values is necessary throughout life. 
Children need to master the basic ideas of democracy and human rights, but teaching values such as 
dignity, tolerance, and respect for others, as well as imparting skills such as cooperation, critical thinking, 
and human rights, cannot be taught in traditional ways. We should learn them through experience and 
practice, living and acting in a democratic environment, and as early as possible. 

The Universal Declaration of Human Rights, drafted by representatives with different legal and cultural 
backgrounds from all regions of the world, set out universally protected fundamental human rights, by 
emphasizing the recognition of the equal and inalienable rights of all members of the human family as 
the foundation of freedom, justice and peace in the world. A common understanding of the rights and 
freedoms is of the greatest importance for the full realization of this pledge. Therefore, the General 
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Assembly proclaims this Universal Declaration of Human Rights as a common standard of achievement 
for all peoples and all nations, to the end that every individual and every organ of society, keeping this 
Declaration constantly in mind, shall strive by teaching and education to promote respect for these rights 
and freedoms and by progressive measures, national and international, to secure their universal and 
effective recognition [12]. Admittedly, human rights and freedoms are universal, that is, they apply to 
most, regardless of their origin and the position they hold in society. 

Children’s rights education is important since it is necessary to fulfil an obligation of international law. 
During the 1990s, virtually all countries of the world have ratified the U.N. Convention on the Rights of 
the Child. This is the first binding international instrument to cover the full range of human rights. In 
ratifying this legally binding document, they committed themselves to the task of not only implementing 
the rights of the child as defined in the Convention, but also of providing for children’s rights education. 
Under the Convention, it is not enough that a country takes measures to secure children’s rights. It also 
is important ensure that children know their rights, thus equipping and empowering them to exercise 
their rights like other members of society [8]. 

Accordingly, children’s rights education is not just a requirement of international law. It also is important 
to the recognition of children as citizens with rights. As “children already are citizens in their own right, 
not pre-citizens who are being prepared by schools to become citizens.  The value of children’s rights 
education is that it provides children, as well as adults, with a fuller and more inclusive understanding of 
citizenship where children are recognized and valued as citizens of the present as well as of the future” 
[8]. 

Under the Convention, children have the right to be provided by their basic needs: existence, protection, 
health, access to food and water. They also have the right to have the full prospect of their potential: 
education, family life, play, recreation, freedom to express their views and to take part in the decisions 
concerning them. “The Convention specifically states that all children have the same rights and that all 
rights are interrelated and of equal importance [6]. 

Children’s rights cover their developmental and age-appropriate needs that change over time as a child 
grows up. There are four general principles that underpin all children’s rights: 

• Non-discrimination means that all children have the same right to develop their potential in all 
situations and at all times. For example, every child should have equal access to education 
regardless of the child’s gender, race, ethnicity, nationality, religion, disability, parentage, sexual 
orientation or other status 

• The best interests of the child must be "a primary consideration" in all actions and decisions 
concerning a child, and must be used to resolve conflicts between different rights. For example, 
when making national budgetary decisions affecting children, Government must consider how 
cuts will impact on the best interests of the child 

• The right to survival and development underscores the vital importance of ensuring access to 
basic services and to equality of opportunity for children to achieve their full development. For 
example, a child with a disability should have effective access to education and health care to 
achieve their full potential 

• The views of the child mean that the voice of the child must be heard and respected in all matters 
concerning his or her rights. For example, those in power should consult with children before 
making decisions that will affect them [5].  

The United Nations Convention on the Rights of the Child is an important agreement by countries who 
have promised to protect children’s rights. It explains who children are, all their rights, and the 
responsibilities of governments. All the rights are connected, they are all equally important and they 
cannot be taken away from children.  There are 54 articles in the UN Convention on the Rights of the 
Child, each of them defines a different right: Definition of a child - a child is any person under the age of 
18; No discrimination - all children have all these rights, no matter who they are, where they live, what 
language they speak, what their religion is, what they think, what they look like, if they are a boy or girl, 
if they have a disability, if they are rich or poor, and no matter who their parents or families are or what 
their parents or families believe or do. No child should be treated unfairly for any reason; Best interests 
of the child - when adults make decisions, they should think about how their decisions will affect children. 
All adults should do what is best for children. Governments should make sure children are protected 
and looked after by their parents, or by other people when this is needed; Making rights real- 
governments must do all they can to make sure that every child in their countries can enjoy all the rights 
in this Convention; Family guidance as children develop - governments should let families and 
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communities guide their children so that, as they grow up, they learn to use their rights in the best way. 
The more children grow, the less guidance they will need; Life survival and development – every child 
has the right to be alive; Name and nationality; Identity - children have the right to their own identity – 
an official record of who they are which includes their name, nationality and family relations; Keeping 
families together - children should not be separated from their parents unless they are not being properly 
looked after; Respect for children's views - children have the right to give their opinions freely on issues 
that affect them; Sharing thoughts freely- children have the right to share freely with others what they 
learn, think and feel, by talking, drawing, writing or in any other way unless it harms other people; 
Freedom of thought and religion; Protection of privacy - every child has the right to privacy. The law 
must protect children’s privacy, family, home, communications and reputation; Access to information; 
Responsibility of parents -parents are the main people responsible for bringing up a child; Protection 
from violence; Children with disabilities - every child with a disability should enjoy the best possible life 
in society. Governments should remove all obstacles for children with disabilities to become independent 
and to participate actively in the community;  Health, water, food, environment- children have the right 
to the best health care possible, clean water to drink, healthy food and a clean and safe environment to 
live in;  Social and economic help - governments should provide money or other support to help children 
from poor families; Food, clothing, a safe home -children have the right to food, clothing and a safe place 
to live so they can develop in the best possible way. The government should help families and children 
who cannot afford this; Access to education - every child has the right to an education. Primary education 
should be free. Secondary and higher education should be available to every child. Children should be 
encouraged to go to school to the highest level possible; Aims of education - children’s education should 
help them fully develop their personalities, talents and abilities. It should teach them to understand their 
own rights, and to respect other people’s rights, cultures and differences. It should help them to live 
peacefully and protect the environment; Rest, play, culture, arts - every child has the right to rest, relax, 
play and to take part in cultural and creative activities; Protection from harmful work - children have the 
right to be protected from doing work that is dangerous or bad for their education, health or development. 
If children work, they have the right to be safe and paid fairly; Protection from harmful drugs; Protection 
from exploitation; Protection in war; Recovery and reintegration - children have the right to get help if 
they have been hurt, neglected, treated badly or affected by war, so they can get back their health and 
dignity; Children who break the law - children accused of breaking the law have the right to legal help 
and fair treatment. There should be lots of solutions to help these children become good members of 
their communities. Prison should only be the last choice; Everyone must know children's rights - 
governments should actively tell children and adults about this Convention so that everyone knows 
about children’s rights [2].   

Children need to know what rights they have, but they also need to learn how to value those rights and 
how to exercise those rights. To achieve this, the school needs to create an environment and 
opportunities conducive to teaching about children's rights. However, in developing countries children 
still remain largely unaware of and uneducated about their rights mainly because one in five children 
aged 6-11 is not in school. In many areas, rural primary school enrolments are below half of enrolment 
rates in urban areas. For every four children who are in school, one will drop out before completing 
primary education. The children do drop out of school, in part because of poor teaching and learning 
conditions [1]. Schools in many developing regions suffer from problems such as overcrowding, 
inadequate sanitation, and under-skilled or apathetic teachers. As a result, parents may see little use in 
sending their children to school when they could be home learning a skill (for example, agriculture) and 
supplementing family income. Enhancing quality through better teachers, curricula and materials, or 
other reforms can increase the expected returns to education and thus increase the incentives for 
sending children to school [1]. 

By learning about child rights and the child rights approach children as well as adults are empowered to 
bring about change in their immediate environment and the world at large to ensure the full realization 
on the rights of all children. CRE helps adults and children work together, providing the space and 
encouragement for the meaningful participation and sustained civic engagement of children [3]. In 
schools, young people are introduced to different types of rights and freedoms, learning how to keep a 
balance between rights and freedoms that conflict with each other. For example, giving equal time to 
each other during a discussion, or waiting in line for a bus. "Rights belong to all people, regardless of 
origin, sex, religion or other affiliation"[13]. The Convention on the Rights of the Child sets out the rights 
that must be realized for children to develop to their full potential. It offers a vision of the child as an 
individual and as a member of a family and community, with rights and responsibilities appropriate to 
his or her age and stage of development. By recognizing children's rights in this way, the Convention 
firmly sets the focus on the whole child [4]. 

2866



 

 

2 METHODOLOGY 
What do students know about children's rights? How and by what means are children's rights protected 
in the classroom and school community? What knowledge and experience do students receive in terms 
of children's rights at school? How do students use the information they receive in school in situations 
created outside of school? What knowledge do the students acquire that will be useful to them in the 
future life? These are the questions that both parents and teachers and students themselves need to 
think about. We must remember well that “human and child rights are not just mere legal standards. To 
function and acquire meaning, they must be tools and guidelines. "Through them, our efforts promoting 
justice and equality in our daily lives must be directed “[7]. “Human rights are the basic standards without 
promoting people to live with dignity. They belong to all people equally, universally and forever “[ 9]. 

Children are aware of and appreciate their rights if they apply those rights both at school and outside of 
school. “To encourage students in their daily lives, the teacher must create an environment based on 
the principles of democracy and human rights” [7]. It is therefore important to include in the teacher 
training curriculum a course educating the future teachers about children's rights. The aim of the training 
course should be to find a suitable tool and relevant activities for teaching children's rights in a secondary 
school, to plan and conduct lessons and educational activities. 

What does education for the protection of children's rights mean? Children’s rights education refers to 
the teaching process carried out by an individual teacher in a particular classroom using specific learning 
objectives. To protect children's rights, education includes encouraging students to enjoy their rights in 
the classroom or school environment. In this way, they are preparing to live in a democratic society to 
become informed and active citizens. Learning through the protection of children and human rights, as 
well as learning how the student should participate in the ongoing processes in a democratic society, is 
a concern of the whole school community. All teachers and all principals, all students and parents of the 
school should be involved in this process [7]. 

How will children’s rights education be conducted? Children's rights education carefully selects teaching 
methods and allows students to perceive the school as a micro-community based on human and 
children’s rights principles. For example, students should feel that they are respected as individuals and 
the opinions and views expressed by them are listened to while participating in the discussion and are 
considered in the decision-making process. Experiences need to be summarized, and real-life 
experiences in school relate to the existing information about human and children’s rights and the 
process of thinking about related aspects. 

School and teachers are part of everyday life for students. The school, the classroom, the school 
administration, the teachers are the small models of society - the micro-society. Students learn a lot 
from these micro-communities, including their rights and responsibilities. What specific teaching 
methods should the teacher use? Rogers, an English psychologist and one of the founders of humanistic 
pedagogy and psychology, believed that the goal of raising children was not to teach morality, but we 
should entrust them with the independent acquisition of moral principles. It is not the teacher's job to 
influence the children, but to help them come face to face with themselves. At the same time, the 
students must know that they are not alone and that there is a teacher beside them. According to Rogers, 
people who know themselves well, including their tastes, abilities, fantasies, shortcomings and desires, 
are already on the path to self-realization. The progress of self-realization is slower or non-existent for 
people who have a misconception about their "self". He believes that for a person to grow personally; 
sincerity, benevolent attitude and empathy, the ability to understand other people's behavior are 
important. People contribute to our personal growth through a sincere and generous attitude towards 
us, honestly sharing their feelings, views, goals, fears, dreams, among others [10]. 

Rolf Goloby and Peter Craph in the book "Research on the Rights of the Child" offer a study of children's 
rights through examples, situation review, problem-oriented teaching, projects: "Our Rights - Our 
Treasure", "We Set the Rules for Our Class", "Children's Rights: A Work of Art", among others. When 
discussing situations, the teacher needs to help students lead the discussion in the right direction by 
asking relevant questions. For example, how and by what means are children's rights protected in the 
classroom and school community? What experience have you gained in terms of children’s rights in the 
classroom? It is important to create a safe environment in the classroom for students, to enable students 
to freely express their views on what they have learned, what experience they have gained, what they 
have acquired and how they intend to use the acquired knowledge and skills in the future. By sharing 
their opinions, students learn a lot. This is beneficial for the classroom community [7]. 
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According to an American psychologist Abraham Maslow the motivation for the need for learning can 
be a different level of motivation. It also depends on the age of the child and the individual characteristics. 
Primary school students need to meet first the requirements of safety, then belonging. For adults, the 
need for self-esteem is becoming more prevalent. Stability and order are important for effective teaching 
in primary classes. At the same time, the feeling of belonging to the group is important. If the student 
feels excluded, he will not be able to assimilate even what he can. It is important for the child to feel that 
he is a full member of the group. Based on this, the need for self-esteem is formed, orientation towards 
achievement, establishing one's place and status in the group. Students show less interest in lessons 
and learning if their needs - nutrition, a safe classroom environment, and a friendly attitude toward 
teachers and classmates - are not satisfied [11]. 

Studies have shown that the learning process is effective when students know why and for what purpose 
they learn this or that information, concept, rules of conduct or principles; the reason they acquire the 
specific skill. Therefore, the discussion method should not only serve to draw general conclusions but 
should fully cover the learning process. With a constructivist approach, students find out for themselves 
what specific skills they have, what problems they face. Teaching through "human rights" allows the 
teacher to give students enough time and space to learn according to their needs. 

By signing the Convention on the Rights of the Child, each State undertakes to implement and protect 
these rights of children by all possible means, prioritizing the implementation process and including 
assisting and promoting children and adolescents so that they can enjoy their rights. 

We were concerned about the future teachers training process in the Georgian educational space, by 
studying and observing the development of the relevant knowledge and competence formation. The 
research was conducted in Batumi Shota Rustaveli State University, Kutaisi Akaki Tsereteli State 
University, Telavi and Tbilisi State Universities. Observation and analysis methods were applied. In 
particular, we have studied the teacher training programs in these universities. The study revealed that 
the training course on human rights is being implemented from the 2020-2021 academic year at Kutaisi 
Akaki Tsereteli State University with the direct support of the UN Office for the Protection of Children in 
Tbilisi. In Telavi and TSU educational programs, protection of rights is not a separate subject, but the 
issues are considered in different training courses. Batumi Shota Rustaveli State University, Faculty of 
Exact Sciences and Education, intends to include a children's rights course in the teacher training 
programs in the future, as an elective course. Training is planned within the fund of the UN Office for 
the Protection of Children in Tbilisi. Teaching children rights is a model of how to teach students to 
organize their learning process. We should use in the lesson process: discussion, problem-oriented 
teaching, unfinished story, case, video clip analysis, question-answer task, role play, project, among 
others. As we admitted the school forms a micro-community and what students learn and experience in 
this community reflects on their lives beyond the classroom environment and beyond the school. Rights 
and responsibilities are interdependent. Consider, for example, how we can teach the Convention on 
the Rights of the Child. At the beginning of the lesson, the teacher asks students to write down what 
rights all members of the class, including the teacher, have. Students then exchange the works and look 
at them in a question-and-answer mode: What is our responsibility in protection of these rights? What 
should we do about it? Write the corresponding responsibilities next to the rights. At the end of the 
lesson, the teacher collects the students' works to get acquainted with them. In the next lesson, the 
teacher asks the questions: What annoys me in the rules? When am I satisfied in the existence of rules? 
Who sets the rules? Who ensures compliance with the rules? Offer support materials to students and 
they find the answers to the questions themselves: "Children, from an early age, should be involved in 
making and enforcing the rules, only in this way will they be able to understand the need to follow the 
rules"; "Competition in the classroom should be replaced by the spirit of teamwork"; "Teachers’ social 
skills show students that they are full members of the group"; "Students, both girls and boys, should be 
encouraged to discover something new and to gain knowledge through their own experience, learning 
from their own mistakes"; "Maintaining discipline and order can even be fun if it helps each member of 
the community to express their views freely and to develop the desired relationships between group 
members" [7]. 

In the research we were interested what is the situation in Georgia in terms of the protection of children's 
rights, does the society realize their importance, does it protect them? 

3 RESULTS AND CONCLUSIONS 
The situation of children in Georgia is much better now than even ten years ago. Child mortality has 
been significantly reduced. Access to pre-school education is increasing, with almost all children of junior 
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school age attending school. Nevertheless, some problems definitely need to be addressed. More than 
a quarter of children in Georgia live in poverty. Thus, the ongoing reforms in the field of social security 
are crucial.  

The state has to inform the population about human and, in particular, the rights of the child. This is one 
of the obligations of his convention. Unfortunately, today the population of Georgia is almost unaware 
of their rights and, in general, considers human rights as a separate concept. Of course, it also matters 
where we come from - the Soviet past has left its mark on the consciousness of the people and their 
attitude towards civic activism and rights. This also applies to children's rights. It is time for the population 
to realize that it is their rights to demand the state protect them. 

The school plays a big role in shaping a person as an individual, a free citizen, an active member of a 
democratic society. One of the basic rights of a child is to express his / her own opinion and this opinion 
should be taken into consideration when making decisions concerning him/her. Therefore, students 
should be actively involved in school life. This will develop the necessary skills that will be useful for 
active civic life.    

Human rights and children's rights have made an invaluable contribution in improving the world. The 
world has become a place where life is safer and more humane. We should not allow these rights to go 
unnoticed. Each new generation has to contribute to their development and fight for their protection. 
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Abstract 
This study presents the results of a survey accomplished by a Portuguese Institution of Higher 
Education, aiming to know the degree of satisfaction of its teachers regarding teaching in Distance 
Learning mode, in the academic year 2019/2020, during the state of emergency decreed by the 
Portuguese government. The objective of this study is to perceive the degree of satisfaction of the 
teachers in the Distance Learning teaching modality based on the opinions of the teachers who teach, 
particularly, in the Technical Higher Professional Courses (CTeSP). 

Of a total of 23 teachers involved in CTeSP, 16 answered (14 men and 2 women) to a questionnaire 
built by the Institution's Quality Observatory, on Google Forms, with 6 questions related to the profile of 
the teacher, 5 questions related to the needs of the teachers and 8 questions related to the satisfaction 
of the teachers. The questionnaire was anonymous and the confidentiality of the answers was 
guaranteed. This investigation was guided by some questions, namely, what are the teachers' 
perceptions regarding their motivation regarding the methods of the classes in the Distance Learning 
modality? As well, what is the availability of students to help teachers in the Distance Learning modality? 
A qualitative methodology was used to work and analyze the results obtained with the support of 
webQDA® software. Most teachers evaluate very positively Distance Learning, how students have 
adapted to Distance Learning, the fact that students assist them in classes in the Distance Learning 
modality. Answers indicate negatively the adequacy of the assessment in the Distance Learning 
modality. Regarding this last point, we are emphasizing that in a quality Distance Learning, it is 
necessary to focus on learning and not on teaching, therefore, learning styles cannot be obstacles to a 
more formative and less summative assessment. In this analysis it is important to highlight satisfaction 
of teachers in using Distance Learning methods, as long as it is allowed with your students a continuous 
interaction, flexible hours, individualized space, peer work, challenges at the end of each curricular unit 
class,  use of a diversity of tools,  reducing the time spent on online teaching activities.  

Keywords: Distance Learning; University education; Teacher satisfaction; COVID-19. 

1 INTRODUCTION  
Higher Education in Portugal went through a pandemic wave of COVID-19 between March and May 
2020. The present study was held in the academic year 2019/2020, during the state of emergency 
decreed by the Portuguese government. Higher education institutions have learned that Professors also 
have their own challenges, but they were available to meet the needs that were imposed. Sometimes 
they were overzealous, some other times a little distant, but they remained committed to the mission of 
accompanying the students on this journey, whose fate no one knew [1].  

Pedagogically, most of the methods and technologies we use today (one today, one in the recent past, 
one month, one year…) produce, at best, some hope. A variety of studies and opinions questioned the 
use of this methodology. Although the use of technology in learning does not show a significant 
difference from the classroom, that is, computer learning is no better than traditional learning, in Distance 
Learning at least students have classes in the comfort of their own space. But, the circumstances 
demand it and this type of learning, at this moment, is a challenge for our students and, also, for us 
Professors.  

1.1 Distance Learning  
Thus, in this study, the concept of professional competence is explicit, from the perspective of [2], 
professional competence is a mobilization, in a specific way, of a set of knowledge of different nature 
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(which form the intellectual, technical-functional, behavioural, ethical and political competences) by the 
professional in his productive action, in order to generate recognized results individually (personally), 
collectively (professionally) and socially (community) [2]. But, specifically in teaching, the role of the 
Professor is established in the mobilization of ethical, behavioural, functional, cognitive and political 
skills with students, with the intention of forming individuals able to act responsibly, to the point of being 
recognized by third parties, resulting in legitimizing their acquired skills and aiming to develop others, in 
the intention of training future professionals, including through Distance Learning. 

In legitimizing teaching skills, Professors have a new challenge: developing skills in distance education, 
an environment that requires greater interaction, even in a virtual mode, since Education does not exist 
without interaction [3]. The directions of teaching and learning are strongly based on the relationships 
and actions carried out between Professors, students and the environment and technology. Pedagogical 
practices are increasingly based on technology and, with this, the learning process determines the 
rethinking of teaching. It is through this process that the relevant information about the student is 
obtained, of how they evolve and build knowledge [4].  

In this way, the teaching profession can be seen as an “interactive profession”, as it is permeated by a 
variety of tasks to be performed, implying several professional competences. 

2 METHODOLOGY 
This study aims to understand the result of the Distance Learning teaching modality based on the 
opinions of Teachers who teach several CTeSP courses in Higher Education, in order to answer the 
following research question: what are the students' perceptions regarding the need and their satisfaction 
and before the lessons and the method of the teachers in the Distance Learning modality? The results 
of the investigation are based on the opinions of teachers who teach the 1st year of several Higher 
Education courses at a Private Higher Education Institution, obtained by applying a questionnaire built 
by the Institution's Quality Observatory, and using Google Forms, in the academic year 2019/2020.  

The objective of this study is to perceive the degree of satisfaction of the teachers in the Distance 
Learning teaching modality based on the opinions of the teachers who teach the Technical Higher 
Professional Courses (CTeSP), of a population of 23 teachers, answered 16 (14 men and 2 women) 
from a questionnaire built by the Quality Observatory of the Institution, with 6 questions related to the 
profile of the teacher, 5 questions related to the needs of the teachers and 8 questions related to the 
satisfaction of the teachers, all of them open and closed. The questionnaire was anonymous and the 
confidentiality of the answers was guaranteed. This investigation was guided by some questions, 
namely, what are the teachers' perceptions regarding their motivation regarding the methods of the 
classes in the Distance Learning modality? As well, what is the availability of students to help teachers 
in the Distance Learning modality? A qualitative methodology was used to work and analyze the results 
obtained, proceeding to a content analysis [5,6] of the responses. The data analysis and treatment work 
was carried out with the support of qualitative research content analysis software, webQDA® [7], through 
open procedures, corresponding to a permanent process of progressive creation, in which reflection and 
data analysis are triangulated rigorously and constantly [8]. The data triangulation is performed between 
the students' answers and the literature. Regarding the profile, about 50% of the teachers had already 
worked in the Distance Learning modality, between 1 and 10; are teachers aged between 38 and 61 
years. Teachers feel divided in considering preferring to teach their UC in Distance Learning; and the 
majority did not agree that the CTeSP course should not work in the distance mode. The Professors' 
open responses were categorized in the internal sources of the qualitative analysis software webQDA® 
and the data were then questioned, obtaining Table 1, with the registration units by category. The 
recording units are words or phrases that have meaning for the study in question, and which, according 
to [9, p.221], “(…) as you [read] the data, they are repeated or certain words, phrases, patterns of 
behavior, subjects' ways of thinking and events stand out ”.  

3 RESULTS TREATMENT AND ANALYSIS 
Dimensions, categories and indicators regarding the study are presented in table 1. Aware of the 
characteristics of each community [10] and the absence of a theoretical framework between 
respondents and the literature, we launched into questioning the data to answer the research question, 
obtaining the respective questioning matrix facilitated by the webQDA® software.  
From the questioning of the data, Table 1 resulted, where it can be seen that teachers: (N = 16) evaluate 
Distance Learning very positively.  
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Table 1. Matrix of the questioning of the respondents' data Dimension Categories Subcategories  
Record Units (N) Perception of Distance Learning 

Dimension Categories Subcategories Record Units (N) 

Pe
rc

ep
tio

n 
of

 
di

st
an

ce
 le

ar
ni

g 
cl

as
se

s 
Motivation 

Student interest  
Student assistance  
Adequacy of the assessment to 
the Distance Learning modality 
Focus on learning 
Assessment diversity  

9 
10 
11 
 
9 
9 

Source: data collected from webQDA® by the authors  

Since the motivation of teachers depends on the interest of their students (N = 9 registration units); 
student assistance is highly valued (N = 10 registration units); also valued is the adequacy of the 
assessment of the Distance Learning modality (N = 11 registration units); the focus is on learning (N = 
9 recording units); and they realized that their students appreciate a diversity of assessment (N = 9 
registration units), but in general they negatively assess the adequacy of the assessment to the Distance 
Learning modality. Regarding this last point, we are emphasizing that in a quality Distance Learning, it 
is necessary to focus on learning and not on teaching, therefore, learning styles cannot be obstacles to 
a more formative and less summative assessment.  

4 CONCLUSIONS 
In this analysis it is important to highlight the satisfaction of teachers regarding the Distance Learning 
approach, as long as it is allowed with their students: continuous interaction; flexible hours; 
individualized space; peer work; challenges at the end of each UC class; use of a diversity of tools; 
reducing the time spent on online teaching activities.  

We can conclude that the distance learning methodologies are a viable and appreciated option by the 
teachers of the courses that we analyzed. The ability of teachers to adapt to new circumstances 
(pandemic of Covid19) is remarkable, willing to explore teaching methodologies centered on learning 
carried out by students. Some clues are also given about how to conduct online classes and about the 
need for permanent interaction between teachers and students and between students, maintaining the 
interest of the classes and the contents taught. More than a resource teaching methodology, Distance 
Learning is valued as an option to be explored and implemented, using diversified resources, in resume, 
using active methodologies in teaching, and centering the dynamics of teaching on students’ needs and 
their learning. 
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Abstract  
Gender and gender equality issues have always been and still are one of the topical issues having a 
significant impact on the current and future development of the country. Gender issues can be discussed 
in relation to a lot of topics since we actively encounter them at all stages of public life. Where is the 
basis for views on gender equality and the role of women? What is gender, what do teachers need to 
know about the topic to communicate it properly to students? Who or what influences the formation of 
attitudes? Do national, cultural, traditional, and religious views address gender-sensitive issues, and do 
they, in turn, influence the formation of human consciousness? What is the role of the education system 
and institutions such as school, kindergarten, vocational school, university? To determine the answers 
to these questions, we conducted a research on the topic: the teachers’ attitude towards the gender 
issues in the Georgian education system. The younger generation needs to be informed about these 
concepts since the school period. Gender is important as it teaches children the rules of cooperation 
and respect for one sex towards the other. We consider that these elements should be included in the 
elementary grades, and in the following age groups, it should be more widespread. Special guidelines 
on gender equality are also needed. The aim of the research is to study the attitudes of teachers in 
Georgian schools towards gender equality, with special emphasis on increasing the participation of 
schoolgirls in public life. 

We conducted the research in Batumi Shota Rustaveli State University and Batumi general education 
schools. We applied both quantitative and qualitative research methods: focus groups, telephone 
interviews and online survey. The research period covered the years 2019 - 2020. Up to 80 primary, 
basic and secondary, technical, humanitarian and biological, as well as civic education teachers 
participated in the research. 

The results of the survey have revealed that a large proportion of respondents do not perceive gender 
inequality as a stereotypical approach and do not consider it a hindrance to women's advancement. The 
transmission of traditional views to future generations is not perceived by them as gender inequality and 
a precondition for women’s oppression. It was revealed that teachers are mainly in favour of the 
traditional distribution of gender roles in society; it is necessary to work on raising the awareness of 
teachers; providing standard knowledge/information on gender equality to teachers, planning and 
conducting training courses/seminars on teachers’ participation; encourage teachers' practical research 
on gender issues by the school administration; internal school and extracurricular activities aimed at 
addressing and solving existing problems, establishing and strengthening positive attitudes towards 
gender equality; prepare courses and textbooks for teacher training or retraining programs; provide 
teachers with access to gender research results or statistics related to the education process - prepare 
special textbooks including data of modern research; organize discussions among teachers. 

Keywords: gender, equality, school, stereotypes, awareness.  

1 INTRODUCTION  
A human is a mirror of the society he/she represents. A society with a common ideology mostly has 
common values, however, citizens can't have absolutely identical interests and values, it can be 
admitted that it would even be disastrous for the state. Gender and gender equality issues have always 
been and still are one of the topical issues today as they have a significant impact on the development 
of the country and its future. 

Gender issues can be discussed in relation with many topics since we actively encounter them at all 
stages of public life. Unfortunately,“in an age of enormously expanded access to all levels of education, 
of high aspirations for political participation, and the huge growth of knowledge economies, nearly three 
quarters of a billion girls and women are being denied education” [1]. So, we still live in a world in which 
education is characterized by extensive gender inequalities. And those “who have no access to 
education are girls and women. Sixty-five million girls never even start school, and an estimated 100 
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million do not complete primary education, often because its quality is poor and their opportunities are 
far from equal to those of boys” [7]. 

“Schools are major contexts for gender socialization, in part because children spend large amounts of 
time engaged with peers in such settings. For nearly all psychological traits on which young boys and 
girls differ (e.g., reading ability, play preferences), the distribution of the two groups is overlapping. 
Schools can magnify or diminish gender differences by providing environments that promote within-
gender similarity and between gender differences” [3].  

A lot of interesting research has been devoted to the gender aspects of school relationships, particularly 
teacher-student relationships. One of the most important catalysts for establishing gender education 
and development as a new scholarly arena is the increased involvement of international organizations 
in gender education policymaking. “This tendency began in the 1990s and was considerably enhanced 
by the publication of the United Nations Millennium Development Goals (MDGs) in 2000. Such goals 
focused on the need to ensure development across the globe through a concerted reduction in poverty. 
They also established the legitimacy of talking about gender equality in relation to education” [5]. 

According to Professor S. Klein “schools affect gender differentiation via two primary sources: teachers 
and peers, as they directly influence gender differentiation by providing boys and girls with different 
learning opportunities and feedback. Teachers and peers are also sources of learning about gender. 
Teachers present curricular materials that contain gender stereotypic behaviour, and peers exhibit 
gender stereotypic attitudes and behaviour. Children internalize gender stereotypes and prejudices, 
which in turn guide their preferences and behaviour “[3]. 

Mira and David Sadker, pioneers and leaders in gender research in education, point out that "Even 
though they sit in the same class and listen to the same teacher, boys and girls get a completely different 
education. This is evidenced by the fact that girls are better or as successful at all times as boys when 
they enter school, but when they graduate from school, the boys leave them behind "[12]. Besides, their 
direct observation studies revealed the following trends in gender inequality: high school teachers pay 
much more active attention to boys than girls. They talk to them more, ask more questions, listen to 
them more, agree with them more often, criticize more, and praise more. 

N. Berekashvili has presented a study on teachers 'gender attitudes and behavioural strategies in her 
work "Gender Socialization Factors in the Context of Education" which includes analysis of articles by 
various researchers on teachers' attitudes towards gender issues. She admits that Elois Scott and 
Heather McCollum describe a less friendly climate for girls at school and Sandler & Hall make 
emphasizes on the lack of attention to them. When the group is divided into boys and girls (if they sit 
separately) it turns out that the teachers are attracted to the “boys’ zone” and the whole discussion 
concentrates there. At the high school level, it was revealed that boys and girls receive feedback with 
different grades. Boys are praised for more intellectual achievements, while girls are praised for the 
appearance of the task performed. Girls are more often criticized for intellectual skills, while boys are 
criticized for lack of diligence and accuracy [2]. 

According to David Sadker when a teacher assessed a boy’s intellectual failure, he/she attributed it to a 
lack of diligence. In the case of girls' failure, there was less appeal to diligence, so boys believe that with 
more diligence they will succeed, while girls are pushed to view failure as their inability [10]. Such 
tendencies in the evaluation of women and men are still found in the classic work of McKee and Sheriff 
[11]. Goode and Brupp's research confirm these data, in particular, they note that the teachers give the 
boys more opportunity to spread the thoughts and implement them than the girls [6]. A. Bandura in social 
learning theory states that people learn by observing models if they meet several requirements. In 
particular, the model must be competent, prestigious, empowered, appropriate for the time and sex. 
Model behaviour is appropriate for sex (e.g., girls are attracted, in their estimation, to more feminine 
professions and not attracted to masculine professions, e.g., engineer, surgeon, etc. [4]. 

According to Professor Susan S. Klein, “the achievement of sex equity goals in society by the reduction 
of sex discrimination and sex stereotyping is valued for a wide variety of personal, political, economic, 
and philosophic reasons. Some personal and societal reasons for supporting sex equity are to optimize 
human development potential so that all females and males are able to develop themselves as 
individuals without limitations of gender-prescribed roles [9]. 
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2 METHODOLOGY 
Reviewing these studies and analyzing the current situation raises the question: Where are the 
foundations for views on gender equality and the role of women? What is gender, what do teachers 
need to know about this topic to communicate it properly to students. Who or what influences the 
formation of attitudes? Do national, cultural, traditional, and religious views address gender-sensitive 
issues, and do they, in turn, influence the formation of human consciousness? What is the role of the 
education system and institutions such as school, kindergarten, vocational school, university? Based on 
the above, we considered it necessary to study the attitude of teachers in the Georgian education system 
towards the gender issue. 

“Gender Equality - ensuring equal conditions, treatment and opportunities for women and men to realize 
their full potential, human rights and dignity. It also includes the opportunity to contribute to and benefit 
from economic, social, cultural and political development [13]. That is why the young generation needs 
to be informed about these concepts from the school desk. Gender is important as it teaches the child 
the rules of cooperation and respect for one sex towards the other. We believe that the elements of this 
should be placed in the primary grades, and in the following age groups, it should be more widespread. 
Special guidelines on gender are also needed.  

The research aims to study the attitudes of teachers in Georgian schools towards gender equality, with 
a special emphasis on increasing the participation of schoolgirls in public life. 

We were interested in the situation in the teachers' circle and in the education system in general. 
Accordingly, what are the difficulties and challenges facing the next generation in Georgia? We have 
studied the studies conducted in this direction, the existing literature. In 2014, the NGO "Training and 
Research Group" conducted a survey in the framework of the project: "Introduction of Gender Equality 
in Schools" [8].   

The teachers were interviewed about the regulatory documents of the education system. It was revealed 
that they have a vague idea about the documents such as the Law on General Education, the National 
Curriculum, the Teacher Standard, for the most part, certified teachers were informed about these 
documents. According to teachers, gender equality may, on the one hand, protect women from violence, 
oppression, enabling them to participate in society, but on the other hand, "there is a danger" that a 
woman may become "too free", lose "social responsibility" and "look like a man". Therefore, loud 
propaganda on this topic, in the opinion of the respondents, may be dangerous. Participants of a 2014 
study in Georgia, "Introduce the Principles of Gender Equality in Schools," believe that men and women 
don't need to be equal in all matters. Especially when it comes to Georgian traditional notions about the 
functions and purpose of women and men. As an argument for this, the respondents in the study argue 
that women and men are different in nature and there is no need to ignore this difference [8]. In the 
same study, respondents cited common religious beliefs as stereotyped arguments: "A man must be at 
least one step ahead. A man must be a protector. " The man is the head and the woman is the neck”. 
"At least you have a respect to man, anyway." We all need a strong back. " However, I should admit that 
I do not want us to have the same rights in everything. I do not want him to do things at home. "I prefer 
to do what I have to do, and beyond that, I do not want to interfere in his work, nor should he do what I 
have to do” [8]. 

Tabatadze and N. Gorgadze have researched aspects of intercultural education at the primary level of 
Georgian schools. The research report provides an analysis of school textbooks from a gender 
perspective. Based on the analysis, they conclude that some textbooks maintain gender balance, but 
others do not. “Most of the celebrities in the textbook are male. In the 226-page book, we find only the 
mother of Vakhtang Gorgasali and the mother of nine brothers Kherkheulidze. Female poets as authors: 
Ana Kalandadze and Nino Nakashidze "[14]. In the third chapter of the same book "Pictures of Nature" 
in the text "Kings of heaven and earth - eagle and lion" the scheme of the gender distribution of power 
in human society also applies to nature. The ruler, the lord of men, is the male king. For example, "the 
eagle is considered the king of all birds" or "the lion is called the king of prey". The same chapter includes 
Lado Asatiani's poem "Poppy", in which, using the literary method of personification, a gentle flower is 
sprinkled and at the same time it is associated with a shy woman. The fourth chapter (from "Memories 
of Memorable Time") contains some interesting texts. First of all, the folk poem "the Sun and the Moon", 
in which the sun which is more powerful, is a woman and the moon is a man, in contrast to the 
mythological representations of other peoples. Nino Nakashidze's "Ughu and Tet" is a fairly right text in 
terms of gender. It tells the story of ancient human life. In describing prehistoric life, the author does not 
give a picture of the traditional gender distribution of reproductive and productive labor. In the excerpt 
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from the book, the woman and the man are equally engaged in similar activities, both hunting away from 
the cave, the girl and the boy collecting wild fruit equally, domesticating the wild animal [14]. 

We conducted the research in Batumi Shota Rustaveli State University and Batumi general education 
schools. We used both quantitative and qualitative research methods: focus group, telephone interview, 
online survey. The research period covered the years 2019 - 2020. About 80 teachers participated, both 
primary, basic and secondary, technical, humanitarian and biological, as well as civic teachers. It was 
revealed that 70% of the teachers involved in the study had received training on the following topics: 
Professional Skills", training conducted with the financial support of the Millennium Challenge 
Corporation: Characteristics of student-centered learning environment, student-centered learning 
environment; teaching and assessment strategies, positive management of the learning process and 
readiness for professional development. 40% of the participants had passed the training "Principles of 
inclusive education", "Development of an individual plan”, "Adapted lesson planning". 50% of the 
participants were those being involved in the scheme and certified teachers. 

During the research, we were interested in the changes of attitudes of the respondent teachers about 
gender equality since 2014, the awareness of the issues on gender equality presented in the documents 
regulating the education system; possession of legal knowledge on gender equality; knowledge of these 
issues and whether it is taken into account in the process of setting learning goals and teaching/learning 
process. 

During the online survey, respondents answered the following questions: How do you understand the 
meaning of the term 'gender? How do you understand "equal rights, opportunities and responsibilities 
between women and men?" What does gender stereotype mean? Can you recall a few gender 
stereotypes? What role does the school play in shaping gender stereotypes? Does it make any 
contribution or vice versa? Do you think teachers need to attend gender equality training? Justify the 
answer. In your opinion, what does a high student achievement depend on (hard work, talent, gender 
...)? Is there any difference between girls 'and boys' academic performance? In general, do you think 
boys are more talented than girls? Can you specify which school subjects boys are more talented than 
girls and girls are more talented than boys? What causes this? Do you think that the Ministry of 
Education and school administrations need to take care of the introduction of gender equality and other 
gender issues in schools? Why? Did you, personally, try to spread the idea of gender equality among 
your students in the teaching process? If so, why did you make that decision? In the subjects you teach, 
how much is the contribution of women presented, how much do you consider women authors? How do 
you understand the equality of women and men in education? Do you need such equality? Do you think 
it is necessary to stimulate girls or boys to choose subjects that are not traditional for their gender or to 
continue their higher education in non-traditional faculties? Why? What activities would you personally 
plan in the classroom to help raise awareness of gender equality in students? 

We introduce a brief analysis of our research. The following trends in teachers' views and attitudes were 
revealed as a result of the processing of the focus group material: Teachers generally considered that 
all students, regardless of gender, were treated equally. However, when asking clarifying questions, 
there was a difference in the punishment, encouragement and evaluation of girls and boys; the influence 
of gender stereotypes in explaining gender differences was also evident. The leading and shared view 
was the "formula": Boy - talented, interesting, deep, and analytical but lazy and teased, girl - eager but 
surficial, not deep. There was also a tendency to re-evaluate the skills and abilities of boys and to 
underestimate girls. To characterize boys, they generally use more characteristics (both positive and 
negative), more time is devoted to talking about boys. 

To the question, how do you understand the meaning of the term 'gender', 'gender equality? 62% of the 
surveyed teachers noted that gender is the difference between the roles and responsibilities of women 
and men. 10% indicated that gender is the difference according to biological sex, while 28% indicated 
that gender is a psychological characteristic and behavior of women and men. According to the majority 
of respondents, gender equality is equality between men and women. However, they believe that gender 
equality in Georgia is not understood in this sense. 

To the question, how do you understand “equal rights, opportunities and responsibilities between men 
and women?” 89% of teachers believe that gender equality is equal rights for men and women. 11% 
found it difficult to respond. 

The question - what does gender stereotype mean? Can you recall a few gender stereotypes? 77% of 
teachers mentioned that the "gender stereotype" is an established view of the role of women and men. 
13% refrained from answering, while 10% stated that the "gender stereotype" is the opinions created in 
the society about this or that subject.  
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Although respondents deny that students are differentiated based on gender, our research has shown 
that in certain situations, the distribution of activities among students is based on this sign. (e.g., moving 
the desk - boys, classroom cleaning - girls), but teachers do not think this is done to give preference to 
anyone. The distribution of the tasks in this way is not perceived as promoting gender stereotypes. 
However, it is also necessary to emphasize that some teachers do not negatively assess the existence 
of gender stereotypes. 

To the question, do you think boys, in general, are more talented or girls? 83% of teachers stated that 
it was not true that boys had more "technical brains". A person learns well what he has a talent for. “17% 
of respondents think that "a woman has a better view of everything than a man, she is more practical 
..." Most respondents believe that girls are more successful in terms of academic achievement. 
According to them, this is due to hard work, as well as the fact that boys are more prone to "laziness 
and the street life." 

According to the majority of respondents, teachers should talk to students about gender issues and 
conduct activities, group work, even during class. Humanities teachers are in favor of showing a woman 
as an artistic, virtuous, caring face while teaching students when explaining this or that work. Technical 
teachers do not differentiate between boys 'and girls' intellectual skills in successfully mastering 
technical subjects, although they do make a "theoretical assumption" that boys generally have higher 
skills. 

Focusing on gender issues is especially important when teaching a variety of subjects, considering that 
there is a noticeable gender imbalance in school textbooks as well as in extracurricular reading literature, 
which is inevitably reflected in human consciousness. “Schools are important contexts for the 
socialization of young children’s gender attitudes and behavior. Teachers and classmates shape 
children’s gender attitudes and, in turn, gender differences in cognition and behavior. Unfortunately, 
teachers receive relatively little training in recognizing and combating gender stereotypes and 
prejudices—their own and others—and, as a consequence, teachers often model, expect, reinforce, and 
lay the foundation for gender differentiation among their pupils. Thus, most schools create and 
maintain—rather than counteract—traditional gender stereotypes, biases, and differences” [3]. 

3 RESULTS 
Thus, teachers should undergo training; develop a special guide that will prepare the teacher for dealing 
with children. When a teacher has a firm stereotype, the situation is more difficult, but if the teacher is 
adequately prepared, he or she can no longer push the student toward inequality. The teacher should 
show and instill in the student respect for the opposite sex. It is very difficult when a teacher who has 
grown up in such a family talks about domestic violence and no one has taught him to overcome this 
stigma. This is a complex problem, the mechanisms of which must be gradually introduced. Gender is 
a sensitive topic - it is enough to be artificial, obtrusive, that it will cause a backlash, protest, so we must 
provide it with the appropriate methodology.  

The results of the research reveal that teachers' knowledge about gender is not objective, they do not 
use various theoretical and research-based arguments when discussing but rely on traditional and 
stereotypical views. Their knowledge of legislation is also surficial, although they acknowledge that 
gender equality in Georgia is governed not by laws but by public opinion. 

The majority of respondents consider that their attention is equally paid to students of both sexes. 
However, in the rest, which makes a difference in different learning processes: explaining the material, 
discussing in class, giving homework or relaxing, their focus is on the boys. Girls are paid more attention 
only to ask about the lesson, though the difference is not significant. 

Another trend noted in the study is that teachers usually do not notice and deny any differences in their 
behavior. However, they easily point out the differences between students based on their gender and 
thus explaining their different attitudes. 

4 CONCLUSIONS 
Based on the analysis of the research results, we have developed the following conclusions and 
recommendations: 

• Most of the respondents do not perceive gender inequality as a stereotypical approach and do 
not consider it a hindrance to the advancement of women. The transmission of traditional views 
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to future generations is not perceived by them as gender inequality and a precondition for the 
oppression of women;  

• It was revealed that teachers are mainly in favour of the traditional distribution of gender roles in 
society; 

• It is important to continue working to raise teachers' awareness for providing standard 
knowledge/information on gender equality to teachers, planning and conducting a training 
course/seminar on teacher participation; 

• Encourage teachers to conduct practical research on gender issues, lead discussion on solution 
of existing problems, establish and strengthen positive attitudes towards gender equality, internal 
school and extracurricular activities; 

Provide in-school teacher development activities that will provide teachers with relevant knowledge and 
skills for students to learn about the theoretical foundations of gender equality, develop gender 
sensitivity in students, and develop gender-responsiveness skills. 

• It is necessary to prepare courses and textbooks for teacher training or retraining programs 
allowing teachers to get acquainted with the results of gender research or statistical information 
related to the education process - to prepare special collections with modern research data, to 
organize their discussion in the circle of teachers and/or in the educational process. 
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Abstract 
With the spread of the COVID-19 pandemic across the world, country by country, higher education 
institutions were shutting down for reasons of containing the virus, forcing millions of students to take 
distance classes. The objective of this study is to perceive the result of the Distance Learning teaching 
modality based on the opinions of students from various Higher Education courses at a Private Higher 
Education Institution, based on a questionnaire built by the Institution's Quality Observatory, on Google 
Forms, with 22 questions, the dimensions of which are: student profile; student needs and student 
satisfaction, all open and closed. This investigation was guided by the following research question: what 
are the students' perceptions regarding the need and their satisfaction and in view of the classes and 
the method of the teachers in the Distance Learning modality? The population defined as all 1st year 
students enrolled in the Higher Professional Technical Course (CTeSP), out of 116 students, from the 
Higher Education Institution, in the academic year 2019/20. The sample consists of 87 respondents, 
corresponding to 75% of the population, and a qualitative methodology was used to work and analyze 
the results obtained, with the help of the webQDA software. In this analysis, it is important to highlight, 
regarding the need: that the students had never had experience in Distance Learning and that their 
perception was, frankly positive, in such a way that more than 50% of the sample would consider 
attending the course in the Distance Learning modality. Regarding satisfaction: they place emphasis on 
the Teacher for his motivation, to list: i) interactive classes; ii) perseverance of the teacher; iii) dynamic 
classes; iv) teacher available to students; v) discussion classes; vi) peer work; vii) more diversified and 
flexible assessments. It was an Emergency for an atypical situation in extraordinary times. The students' 
perceptions emphasize the need to implement active methodologies on the part of teachers, as well as 
using science in a dynamic and shared way. This study supports the current UNESCO intention that is 
fully committed to supporting governments in distance education, in open science, in addition to sharing 
knowledge and culture, as a fundamental means to unite and strengthen the bonds of our shared 
humanity. 

Keywords: Distance Learning, Higher Education, Motivational Factors, Teaching Methodologies, 
COVID-19. 

1 INTRODUCTION  
The pandemic situation in Portugal and in the world requires that higher education institutions prepare 
a social solution, preparing responses to the challenges posed by this pandemic in the academic, social 
and economic context, at national and international levels. On a more immediate level and in a context 
in which the constraints existing in recent months have stimulated new teaching and learning practices 
and approaches, it is important to consolidate the positive experiences that have been taking place, to 
combine now with the deepening of pedagogical innovation initiatives. In particular, it is important to 
encourage innovative teaching and learning practices that value education projects, adapted to a mixed 
and differentiated education system, focusing on the diversification of pedagogical methodologies, in 
particular active methodologies, expanding and deepening ways of learning and teaching, intensifying 
ways of self-learning and team work, always in an inclusive and non-discriminatory way, and adapting 
the hours of contact with students, reconfiguring, within the legal limits, the existing teaching loads. 
Thus, the research question that guided the study was: what are the students' perceptions regarding the 
need and their satisfaction and in view of the classes and the method of the teachers in the Distance 
Learning modality? Distance Learning 

  

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
2881



 

 

E-learning, Web-based learning, online learning, and distance learning are widely used as 
interchangeable terms. However, these terms represent concepts with subtle, yet consequential 
differences. In this article, we reveal the differences, review the meanings of these terms, and suggest 
definitions. 

A clear understanding of these concepts and their fundamental differences is important for both the 
educational and training communities. Applying each of these terms adequately is key to assuring 
reliable communication between clients and vendors, members of technical teams, and the research 
community. A thorough familiarity with each concept and its distinctive characteristics is a critical factor 
in establishing adequate specifications, evaluating alternative options, selecting best solutions, and 
enabling and promoting effective learning practices. 

Meanings of technical terms can be determined in many ways. Terms for new concepts are often derived 
intuitively from related concepts. E-learning and Web-based learning are examples of recent concepts 
that acquire their meanings from the related concepts of e-mail, Web, and learning. Other times, 
concepts are derived by shading their meanings with aggregated adjectives. Online learning and 
distance learning obtain their meanings this way, as does Web-based learning. 

More established concepts are defined in the technical literature with precise and widely accepted 
meanings. Definitions for distance learning and distance education have been proposed by [1,2]. For 
[3,4] associate Web-based learning with Web browser technology, often delivered via the Internet or 
intranets. Much literature associates e-learning with Web-based learning over the Internet (e.g. [5,6, 7]). 
For [8] refers to learning activities involving computer networks as e-learning, and stresses that e-
learning is not merely distance learning [9]. The concept of online learning predates the appearance of 
the Web, but most recent publications about online learning refer to materials delivered over the Internet 
or intranets (e.g. [8,10]). 

A reflexive practice is fundamental to favor and respect the autonomy of the participants and to create 
the conditions for each subject to learn to learn and, thus, to develop continuously. Learning to learn is 
related to the construction of authentic activities, that is, having a practical character and associated 
with the reality of the learner. Ideas are important as long as they serve as an instrument for solving real 
problems. Such created situations lead the student to produce new knowledge that will be applied in the 
resolution of new situations, in a permanent spiral [11]. 

1.1 Teaching methodologies 
In a context of active methodologies, it is important, on the one hand, to adopt, adapt and profit from 
pedagogical and curricular practices, which correspond to the current requirements of the teaching 
and learning process. On the other hand, to develop processes of reflection and self-assessment of 
learning, leading students to participate actively in the process. To this end, teachers and students 
must be involved “in the construction, operationalization and evaluation of curricular projects 
appropriate to real situations” [12, p.34], allowing for greater equality of opportunity, for the success 
of all students. who participate in them [13]; on the other hand, it is important to value teaching 
strategies that allow student autonomy, increasing motivation in the search for new knowledge, in 
their personal and professional trajectory [14,15]. The participation of the student in the teaching, 
learning and evaluation unit is valued, directing the methodological options of the teacher towards the 
active methods that involve them in activities that enhance significant learning and through the use of 
systematic, formative evaluation forms, integrated in the process of teaching. teaching-learning. 
Assessment uses permanent feedback, which can make students and teachers responsible for 
improving learning. Now, the role of the teacher, in a micro view, becomes, above all, that of 
knowledge tutor, providing the student with tools that enhance research and reflection [16]. That is, it 
is about “developing the learning process, using real or simulated experiences, aiming at the 
conditions to successfully solve challenges arising from the essential activities of social practice, in 
different contexts” [17, p.29]. In a macro view, teacher and student are involved in a joint realization, 
making the student progressively agent of his own change, conductor of his learning, through means 
and processes in permanent dialogical interaction. Thus, the teacher has a fundamental role in 
pedagogical tutoring, guiding learning contexts in evolution, modification and (trans) training. 
Pedagogical tutoring, as a practice in the context of active methodology, constitutes a teaching and 
learning process, which translates into the participation of the actors involved, teachers and students, 
providing them with the exchange of knowledge and perfecting their own skills at this level of 
education. In this way, the pedagogical tutoring summons the teacher and the student. For [18], the 
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first in the perspective of an “empowered” emitter, the second of an active receiver, in context, as 
fundamental elements for the construction of the knowledge, that is, training, based on 
methodologically active and appropriate curricular strategies. 

2 METHODOLOGY  
This study aims to understand the result of the Distance Learning teaching modality based on the 
opinions of students from various Higher Education courses, in order to answer the following research 
question: what are the students' perceptions regarding the need and their satisfaction and before the 
lessons and the method of the teachers in the Distance Learning modality? from the opinions of students 
who teach the 1st year of several Higher Education courses at a Private Higher Education Institution, 
from a questionnaire built by the Institution's Quality Observatory, on Google Forms, with 22 questions, 
whose dimensions are: profile of the student; student needs and student satisfaction, all open and 
closed. The population is all 1st year students enrolled in the Higher Professional Technical Course 
(CTeSP), for a total of 116 students, from the Higher Education Institution, in the academic year 2019/20. 
The sample consists of 87 respondents, corresponding to 75% of the population. The anonymity of the 
respondents and the Institution was guaranteed. In the present study, after content analysis [19, 20], of 
the respondents. The data analysis and treatment work was carried out with the support of qualitative 
research content analysis software, webQDA® [21], through open procedures, corresponding to a 
permanent process of progressive creation, in which reflection and data analysis are triangulated 
rigorously and constantly [22]. The data triangulation is performed between the students' answers and 
the literature. Regarding the way in which students perceive distance classes, the emphasis should be 
placed on the Teacher for his motivation, as follows: i) interactive classes, in the sense that the teacher 
creates moments of discussion with the students; ii) the teacher's perseverance and his resilience in the 
face of adversity, both at a professional and psychic level; iii) dynamic classes, so that classes do not 
have only one type of methodology; iv) teacher available to students, whenever students need it, either 
in class or outside; v) discussion classes, this topic was reinforced in order to solve problems in a large 
group and not in small groups (for example, in the simultaneous rooms at Teams); vi) work between 
peers, where the request for work to be carried out in class, or outside of class, between colleagues is 
appreciated; vii) more diversified and flexible assessments, the assessments would have to be changed 
to a modality other than the classic knowledge assessment test (much less the requirement of 
conducting it in person) and other types of assessment, such as: project work , wikis, exhibition of the 
development of a theme, from a group of colleagues, to the large group, fieldwork, research, among 
others. The timetable for classes in distance learning was also mentioned, in relation to the duration of 
classes: in the sense that online classes, that is, in a synchronous way, should not have the same 
duration as when they were in person; and the flexibility of timetable: in the sense that the classes were 
flexible, that is, the teachers were not rigid in attendance and punctuality, favoring the possibility of 
attending classes, even when there were constraints, whether in the computer or personal field. The 
students' open responses were categorized in the internal sources of the qualitative analysis software 
webQDA® and the data were then questioned, obtaining Table 1, with the registration units by category. 
The recording units are words or phrases that have meaning for the study in question, and which, 
according to [23, p.221] “(…) as you [read] the data, they are repeated or certain words, phrases, 
patterns of behavior, subjects' ways of thinking and events stand out ”. 

3 RESULTS TREATMENT AND ANALYSIS 
In this study, we will present the dimensions, categories and indicators, represented in table 1. We were 
aware of the characteristics of each community [24] and the absence of a theoretical framework between 
respondents and the literature. We launched into questioning the data to answer the research question, 
obtaining the respective questioning matrix facilitated by the webQDA® software.  
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Table 1. Matrix of the questioning of the respondents' data 

Dimension  Categories  Subcategories  Record Units (N) 

Pe
rc

ep
tio

n 
of

 D
is

ta
nc

e 
Le

ar
ni

ng
 

Motivation 

Interactive lessons 
Teacher's Perseverance 
Dynamic Classes 
Availability for students 
Discussion classes 
Peer work 
More diverse assessment 
More flexible assessment 

37 
61 
73 
31 
72 
84 
95 
107 

Schedule Duration of classes Flexible hours 
93 
114 

Source: data collected from webQDA® by the authors 

In this analysis, it is important to highlight, regarding the need: that the students had never had 
experience in Distance Learning and that their perception was, frankly positive, in such a way that more 
than 50% of the sample would consider attending the course in the Distance Learning modality. With 
regard to satisfaction: they place emphasis on the Teacher for their motivation in distance classes, 
listing: i) the most flexible assessments (N = 107 registration units); ii) more diversified assessment (N 
= 95 registration units); and iii) peer work (N = 84 registration units). They mentioned the question of 
time as something to highlight in distance classes: their flexibility (N = 114 units of registration) and the 
duration of the classes to be the same, either online or in person (N = 93 units of registration). The 
students think that there is flexibility in the timetable in the distance classes, but they do not consider as 
much class time productive, as the face-to-face ones.  

4 CONCLUSIONS 
In this analysis, it is important to highlight the promotion of collaborative learning: communication and 
interaction. Communication together with interaction are key parts for Distance Learning, as it enables 
the formation of learning communities and the collective construction of knowledge, as well as helping 
to overcome the barriers imposed by the physical distance between the participants. It was an 
Emergency for an atypical situation in extraordinary times. The students' perceptions emphasize the 
need to implement active methodologies on the part of teachers, as well as using science in a dynamic 
and shared way. This study supports the current UNESCO intention, which is fully committed to 
supporting governments in distance education, open science, in addition to sharing knowledge and 
culture, as a fundamental means to unite and strengthen ties in a shared humanity.  
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Abstract 
The phenomenon of digital competence is an integral part of school education. It is not just about access 
to and use of information and communication technologies, but knowledge, skills and attitudes towards 
these technologies are needed. In the field of education, not only the digital literacy of teachers and their 
pupils/students is important, but without the constant development of digital skills, education in this 
modern society would not be high quality, innovative and effective. The area of teachers' digital 
competence is constantly the subject of research, as evidenced by several studies in this area. We 
perceive teaching in the form of the use of many technological tools and innovations of the digital world 
in a perspective way, also with regard to current developments in society. The development of digital 
technologies is unsustainable, and it is therefore necessary to monitor and, in particular, develop digital 
literacy not only for teachers who are already actively pursuing their profession, but also for future 
teachers who are still preparing for their profession. In the article we also point out the necessary need 
for the transfer of digital literacy from teachers to pupils/students. We also consider it important to realize 
that too narrow a focus on technical and information skills can overshadow the development of other 
necessary knowledge and skills for both the teacher and the pupil/student. 

Keywords: digital competence, digital literacy, digital education, digital technologies, teacher. 

1 INTRODUCTION 
In recent years, we have encountered a phenomenon - digital competence as a necessity in all spheres 
of our lives. The intensity of digital literacy is becoming increasingly important. The use of a whole range 
of digital technologies is a necessity not only in private life when communicating with family and friends, 
but it is also a part of our working life - it is used in dependent work, business, communication with 
authorities and the field of education is no exception.  

Competence, in other words the ability to perform a certain activity, has been tried to be defined by 
several authors for a long time (e.g. [1], [2], [3], [4], [5]). Despite the efforts of several experts, we must 
state that this concept is quite vague and debatable even today. Until today, no uniform, clear and 
precise definition has been defined that takes into account all the multiple uses. "Competencies are 
defined as the ability to apply knowledge and skills to solve a task in such a way that the required 
performance standard is met in a given situation, and based on that, the person is assessed as 
competent. Competences are considered as a qualification applied to solve problems in practice.” [3] In 
accordance with the European Reference Framework, competences are defined as a combination of 
knowledge, skills and attitudes appropriate to the context. [6] A set of competences, which represents a 
professional standard, is significant for professional activity.  

Competence is clearly the result of education, the process of acquiring knowledge and, based on the 
process of lifelong learning, its qualitative dimension changes. Veteška and Tureckiová [7] also holds 
this opinion. Therefore, we can say that competence is a measurable phenomenon. In this article, we 
will focus on digital competence, the need for which we became even more aware at the time of the 
global COVID-19 pandemic. The current situation has highlighted the importance and necessity of basic 
digital and advanced digital skills of users, through which it has been possible for most of us to function 
in the work, private, health area, as well as in the field of education and vocational training. 

2 METHODOLOGY 
The content of the article is based on the initial assembly and subsequent review of relevant literary and 
internet sources that deal with the issue of digital competence, as well as special digital competence in 
the field of education. The authors mainly used the method of analysis and synthesis of knowledge in 
secondary research. Theoretical background and knowledge was confronted with analyzed data 
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collected from several primary researches carried out by authors of various studies and underline the 
importance of our subject area. The importance of this summary is in the description of the educational 
reality, which will serve as a basis for comparison and possible anticipation of the progress of the topic 
in other planned studies. 

3 RESULTS 
In this part of the study we will deal with digital competence as a transversal competence, which is also 
necessary in the profession of pedagogue. We point out several insights into the importance of the issue 
of digital competence in education, as well as its necessary continuous development. The level of digital 
competences is reflected in the presented results of available research. 

3.1 Digital competence as a significant transversal competence 
Digital competence can be perceived as the ability to mobilize knowledge, skills and attitudes in the field 
of information and communication technologies, the ability to use a range of digital technologies not only 
to acquire and process information, but also to pass this information on, i.e. to be able to communicate 
through digital technologies (using various electronic media – e-mail, network tools) and use them in 
both the private and professional spheres. Level of readiness for the use of modern information and 
communication technologies (ICT) - digital literacy is the ability to understand information and use it in 
various formats from various sources, which are presented through information and communication 
technologies. [8] According to Spiers, Paul and Kerkhoff [9], the term 'digital literacy' covers skills for the 
ability to access, create and share digital information. 

From a terminological point of view, we note that in connection with information technologies we 
encounter various terms - information and communication technologies, digital technologies, ICT 
literacy, digital literacy, information literacy, computer literacy, etc. and as Kollár, Polakovič and 
Gasperová [10] state, “there is a certain inconsistency in this terminology, different authors use different 
terms to describe the same facts and, conversely, use different terms to describe different facts." 

Digital competence as a transversal competence can be used in various professions and disciplines. It 
is more flexible than specialist competence and, according to Eurydice [11], "a key competence enables 
individuals to successfully integrate into social networks while maintaining their independence and 
effectiveness in a new and unpredictable environment." It also creates the preconditions for constant 
learning of new knowledge and skills. It gives the individual the equipment to constantly learn and adapt 
to new conditions, which the digital era is constantly changing. 

Already in 2006, the European Union proposed 8 key competences for lifelong learning [6]. In this 
document, the European Commission describes the basic knowledge, skills and attitudes associated 
with each of these key competences. One of the competencies is also digital competence as a 
transversal competence that relates to working with digital technologies. Vuorikari [12] speaks of digital 
competence as a transversal competence that also helps to master other key competences, such as 
communication, language skills or basic skills in mathematics and science. According to the European 
Reference Framework, digital competence “involves the confident and critical use of Information Society 
Technology (IST) for work, leisure and communication. It is underpinned by basic skills in ICT: the use 
of computers to retrieve, assess, store, produce, present and exchange information, and to 
communicate and participate in collaborative networks via the Internet.” [6] We must emphasize that it 
is the development of transversal competences, including digital competence, that has been an 
international trend in recent decades. These key competencies, which every individual needs for a 
successful life in a knowledge society, are much more flexible, giving the individual the equipment to 
constantly learn and adapt to new conditions. 

In various areas of life - education, training, employment, it was necessary to have a common European 
reference framework for what it means to be digitally competent. [13] In 2013, the European Commission 
has published “The Digital Competence Framework for Citizens“ (known as DigComp) as a tool to 
improve citizens’ digital competence in order to support the building of digital competences and to initiate 
the field of education and training to improve the digital competence of citizens. Individuals were given 
the opportunity to assess their digital competence and identify gaps in their knowledge, skills and 
attitudes. Such a self-assessment can move them further. DigComp which was developed by the Joint 
Research Centre (JRC) of the European Commission, has become “a reference for many digital 
competence initiatives at both European and Member State levels.“ [13] This version was updated in 
2016: DigComp 2.0: The European Digital Competence Framework for citizens Update Phase 1: The 
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Conceptual Reference Model. [13] DigComp 2.0 updated the terminology and conceptual model and led 
implementation examples at European, national and regional levels. The development of the digital 
competences framework for citizens has continued and the still current version from 2017 is called 
DigComp 2.1. DigComp 2.1 aims to extend the initial three levels of knowledge (basic, intermediate and 
advanced) to a finer description of the eight levels, as well as to give examples of the use of these eight 
levels. Its goal is to support stakeholders in the further implementation of DigComp. [14] 

3.2 Digitally competent teacher from the perspective of the EU and the 
professional public 

The digitalisation of education has received increased attention in recent years. The use of digital 
technologies in school education is being promoted to a greater extent than in the past. The term “digital 
education ’is used by an EU study “to highlight two different but complementary aspects: on the one 
hand, the development of digital competences relevant to pupils and teachers and on the other hand 
the pedagogical use of digital technologies in support, improvement and transformation of education 
and training" [15]. 

The JRC of the European Commission has also focused to a specific category of professions – 
educators and today, the field of education already has a similar European digital competence 
framework. Educators have their own framework called DigCompEdu since 2017. “The DigCompEdu 
framework is directed towards educators at all levels of education and it aims to provide a general 
reference frame for developers of Digital Competence models, i.e. Member States, regional 
governments, relevant national and regional agencies, educational organisations themselves, and 
public or private professional training providers.“ [16]  This European framework for the development of 
educators' digital competences distinguishes six different areas of development in which educators’ 
digital Competence is expressed - including the area of professional engagement, the area of creating 
and sharing digital resources for learning, the area of managing the use of digital tools, the area of 
assessment, and last but not least, the area of empowering students and facilitating students' digital 
competence development. These six DigCompEdu areas focus on different aspects of educators’ 
professional activities and a total of 22 competencies are organized in these areas. DigCompEd 
describes these competencies in detail. 

What is important is not only the level of digital competences of teachers, which will enable them to 
effectively use technology in the pedagogical process, but also whether they see digital technology as 
adding value to their teaching practices and their students’ learning experiences. [17] The use of 
technology in digital education acts as an innovative element of the teaching process, but in order for 
this innovation to be beneficial and effective and have a positive impact on students' learning outcomes, 
the teacher must be able to know how to apply it appropriately. Also, Baránková and Čepelová [18] and 
Absolon et al. [19] takes the same attitude. Otherwise, OECD [20] points out that the use of digital 
resources by teachers lacking the appropriate digital abilities may form a distraction for pupils and 
teachers themselves, and so have a negative impact on learning outcomes. Here again, teachers are 
recognised as having a key role in ensuring the appropriate use of digital technologies. 

The importance of the issue of digital competence in education, as well as its constant development, is 
pointed out by several authors. For example, Bilčík [21], Soukupová [22] dealt with the development of 
professional competencies of teachers, not excluding digital competence. The authors analyze the issue 
of professionalization of teachers and the issue of the development of their professional competencies. 
We are of the opinion that the development of teachers' digital competence is important and necessary. 
Application practice shows that teachers use simpler digital tools in their teaching. This fact is also 
confirmed by data from a survey conducted in 2015 aimed at identifying the knowledge and user 
specifics of digital competencies of secondary school teachers. Lorenzová, Jirkovská and Mynaříková 
[23] present the results of the processed data: “Research has shown that teachers use only simple 
digital tools in their teaching, which do not place great demands on didactic-methodological application. 
In contrast, more demanding resources (e.g. e-learning or a virtual laboratory) use significantly less. 
Furthermore, although teachers have positively assessed the pedagogical potential of digital 
technologies, the forms and means of digital education are almost unknown to them.” The authors of 
the research state that there is “a discrepancy between the expectations of the pedagogical effects of 
the application of digital technologies and only the moderately developed knowledge and user aspects 
of digital competences.” As the research also focused on comparing human and social science teachers 
with ICT and technical science teachers, the results showed that “in terms of knowledge and user 
specifics, human and social science teachers lag statistically significantly behind ICT and technical 
science teachers in assessing their knowledge and user skills. Compared to the whole dataset, which 
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consisted of teachers of mathematics, science, medicine, agriculture and the environment, teachers of 
practical teaching and education do not show statistically significant differences, although even here 
their results are usually slightly worse.” [23] 

Soukupová [22] further points to the system of measures and methods to support the development of 
professional competencies already in the undergraduate training of future teachers. Yazicioğlu, Yaylak 
and Genç [24] monitored the level of digital literacy of future teachers, who will carry out the teaching 
profession in pre-school establishments and primary schools. The survey was conducted in the 
academic year 2018 - 2019 and was attended by (respondents were) promising future teachers of 
preschool and primary schools from the Pedagogical Faculties of the University of Ordu and 
Karamanoglu Mehmetbey University. They examined the level of digital literacy on the basis of various 
variables and determined this level using the "Digital Literacy Scale" developed by Ng (2012) as a data 
collection tool. From the results of their survey the authors state that “there was a significant difference 
according to the gender variable and this difference was significant in favour of Ordu University. There 
was no significant difference in the level of digital literacy of prospective pre-school and primary school 
teachers according to branch variable and university. While there was a significant difference in 
Karamanoglu Mehmetbey University students in terms of class variable, no significant result was 
observed in Ordu University students. In the future, the authors propose to compare the digital literacy 
levels of teachers working in different sectors.” [24] 

Digital competence is an important 21st century skill not only for teachers but also for pupils / students. 
On the one hand, it is said that teachers should develop digital competencies in students, on the other 
hand, it must be acknowledged that, unlike the older generation, today's children use technology from 
an early age, gain experience and their skills are constantly improving. When they are older, they are 
often proficient in the use of various ICT tools and sometimes literally more proficient than their teachers 
(this is more for older teachers, although certainly not all). Simply put, today's students master digital 
technology and generally know how to access, create and share digital information. They acquire their 
digital literacy autonomously. By giving birth "to households with computers and being surrounded by 
digital devices on a daily basis, their experience with technology is automatically transferred to the work 
environment in connection with the requirement to use communication and information technologies in 
the performance of work." [25] 

As pupils/students use digital technologies more in extracurricular activities, they need support in their 
education to acquire the right skills. It is the development of digital competences that teachers have to 
ensure that students are guided in the right direction (the approach of teachers at the time of the COVID-
19 pandemic was pointed out by Barnová ([26], [27]). The transfer of digital literacy from teachers to 
pupils/students is proven. According to Šmída et al. [28] teachers should facilitate learning through 
digital technologies, inspire pupils / students to be creative, further according to Černý [29] teachers 
should involve pupils / students in exploring real problems and solving authentic problems using digital 
tools and resources and according to Gojkov et al. [30], teachers should design or adapt relevant 
educational experiences that include digital tools and resources to support pupils/students' learning and 
creativity. We think that students should also have the opportunity to comment on the use of digital 
means. Cloonan [31] also wrote about the possibilities of student co-decision on digital media. The use 
of technology is increasingly being introduced into educational processes, and digital skills are also 
important for the labour market. This is because the number of jobs is increasing and new jobs are being 
created that use technology, which requires special digital skills from employees. Ting [32] connects 
“students' digital literacy to their school curriculum and uses the pedagogy of negotiated learning to 
improve their learning autonomy. It is expected that, by relating the school learning to students' digital 
literacy, the way of students' autonomously acquiring their digital literacy outside school may help them 
develop autonomy in school learning. The qualitative results showed that participants developed their 
autonomy to exercise their digital literacy to resolve the difficulties they faced during Web exploration 
and data collection for their school learning. The quantitative data also evidenced their improvement of 
learning autonomy.“ 

At this point, we emphasize the need to know how to use digital technologies not only effectively but 
also safely. The online world has its pitfalls, so you need to be able to move around safely. Online 
security is an integral part of digital competence, the foundations of digital security are a necessary skill 
in the 21st century. Tomczyk [33] also wrote about digital security skills, perceiving digital security skills 
as a key component of digital literacy among teachers. 
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4 CONCLUSIONS 
The digital age brings with it rapidly changing and evolving technological innovations, which brings an 
ongoing need for individuals to learn and improve. The lack of digital skills is revealed by the results of 
research, which is also referred to in the Report on Education in the Digital Age [34]. The report states 
that 44% of the population of the European Union between the ages of 16 and 74 have insufficient basic 
digital skills and 19% do not even have the minimum digital skills. In countries outside the EU, it is even 
worse. E.g. Serbia, which could soon become a European state, "does not have sufficient computer 
literacy because a large part of its citizens uses the internet rarely or inefficiently." [35] Being digitally 
competent in today's world requires not only access to and use of ICT, but also the necessary 
knowledge, skills and attitudes towards them. The individual must be able to keep up with evolution, to 
be able to adapt to the evolving technological conditions that exist in all spheres of life, including in the 
educational environment. 

Nowadays, teaching is not easy at all and the interest in the teaching profession has been declining for 
a long time. The position of today's teacher is not as it was in the past. There are many obstacles for 
teachers in their full-fledged work - whether reforms, legislative changes or regulations have brought a 
lot of administrative work to teachers. In addition, it is necessary to prepare lessons with regard to the 
development of information and communication technologies. As modern elements of the educational 
process require the technical competence of teachers, with the modernization of the educational process 
comes the need for teacher education. This modern digital age requires teachers to be proficient in the 
digital field, i.e. they were digitally prepared already at the beginning of employment (readiness at the 
completion of preparatory education) and subsequently they could further develop their skills when 
performing the profession. As it is a matter of lifelong learning, the teacher must strengthen his specific 
digital competencies in the process of his professionalization, i.e. throughout his career. This requires 
various trainings, courses and educational activities, during which the teacher acquires the necessary 
knowledge and skills for effective and quality teaching. One of such courses was also piloted by 
Rintamäk [36] - Digital Literacy Course for University Teachers. The author herself described the 
process of teaching design, teaching objectives, teaching methods and practical implementation of the 
course together with evaluation. This course in university pedagogy was implemented in three 
languages in the Moodle classroom and brought a wide range of experiences. 

We perceive as positive the fact that application practice and various surveys show that teachers strive 
to improve the quality of teaching by using digital technologies in the process of teaching and training. 
However, in this context, we consider it important to realize that too narrow a focus on technical and 
information skills can ultimately overshadow the development of other necessary knowledge and skills 
of both the teacher (see also Lengyelfalusy [37]) and the student. It is Faloon [38] that represents a 
conceptual framework that introduces an expanded view of teacher digital competency (TDC). It goes 
beyond the prevailing technical and literacy concepts and advocates a more holistic and broader 
understanding that recognizes the increasingly complex knowledge and skills that young people need 
to function ethically, safely and productively in a variety of digital-mediated environments. 

Finally, we emphasize the fact that the current world of education requires digitally competent teachers. 
In the professional life of a teacher, the use of digital technologies is a necessity, and when using digital 
technologies in the pedagogical process, the most important factor is the digital competences of 
teachers. “Being digitally competent and able to use digital technologies in a confident, critical and 
responsible way is essential for teachers acting as role models for the future generation. However, 
teachers also need a set of specific competences that will allow them to realise the potential of digital 
technologies to transform their teaching and learning.” [16] 
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Abstract 
Within the actual academic environment that has led (due to mobility restrictions and social distancing 
imposed by the health emergency as a result of the COVID-19 pandemic) to online teaching, students 
and teachers have had to adapt their coexistence and learning parameters. After an academic semester 
of changing the teaching model, and with the vital experience of students and teachers, the students 
from a highly representative university subject have been asked to fulfill a questionnaire for evaluating 
which have been the initiatives or actions that have helped them the most to obtain and value the 
education received in the University as inclusive and of quality. This links and responds to the pursuit of 
Sustainable Development Goal (SDG) number 4, defined as the United Nations (UN) as "Quality 
Education". 

To carry out the study, a last-year university degree subject has been selected (to ensure that the 
students are mature), where an online course has already been taught (to ensure that they have already 
lived the experience and have criteria and valuable proposals for improvement), a subject with a highly 
interactive character (where the online format may require a greater change of approach), and with a 
high number of students. The subject that has been selected for the study has been "Organizational 
Behavior and Change Management", that is an optional subject in the last year of the Computer 
Engineering Degree and double Degree with Business Administration and Management, which is taught 
at the Higher Polytechnic School of Alcoy (EPSA). This subject is focused on the knowledge and 
practical application of the psychological, social, and human mechanisms that make people and their 
interpersonal relationships a success in the sense of group cohesion. The main objective is to establish 
which are the tools and signals that can make a team leader identify group behavior problems and can 
redirect them, at the same time that he identifies the virtues such as team functioning and enhances 
and extends them. 

Given that the expectations regarding the duration of mobility restrictions and social distancing due to 
the COVID-19 pandemic are in the medium / long term (there is no forecast of its remission in the short 
term), it is expected that the conclusions obtained in the present study may be used in the planning of 
the educational model for the next academic courses. In addition, it has taken advantage of the fact that 
the subject's fundamental focus is to work on the attitudes and skills necessary to efficiently manage 
group cohesion through interpersonal relationships, to deal with the assurance of the quality of education 
from the point of view of view of functioning as a group. 

The conclusions obtained show that students see as very positive all initiatives for increasing the 
participation of students in class on a daily and continuous basis, using any accelerators for active 
participation. Any effort made for trying to save the social distancing (i.e., performing any face-to-face 
permitted activity) are also very well valued from students. The most requested initiative from students 
in order to improve the quality of university education at this time has been to put the focus on the 
effective learning (through practical activities in theoretical and practice classes) and effective evaluation 
(through practical cases analysis or any other way far different from the traditional question-answer 
evaluation method where it could seem to be even more important monitoring students so that they do 
not cheat rather than assessing their effective learning). 

Keywords: Organizational Behavior; Change Management; Quality Education; Online Teaching; 
COVID-19. 

1 INTRODUCTION 
The objective of this study is, after almost half an academic year on the university campus of the Higher 
Polytechnic School of Alcoy (EPSA) with the theoretical and practical classes taught online (in a teaching 
environment traditionally developed completely face-to-face). face), obtain feedback from students on 
the aspects they most value as positive within the joint effort School-Teachers-Students to obtain quality 
teaching. 
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This research work tries to bring valuable conclusions to the achievement of Sustainable Development 
Goal (SDG) number 4 defined as the United Nations (UN) as "Quality Education". The fact that the 
forecasts on the duration of the mobility restrictions due to the COVID-19 pandemic will be extended in 
time, indicates that these conclusions can be used in the planning of the educational model in the 
following academic year. 

1.1 Sustainable Development Goals (SDG) 
The United Nations (UN) is promoting, in line with the trend of promoting the sustainability of our way of 
life to achieve a better life for planet Earth and for future generations that inhabit it, an initiative called 
Sustainable Development Goals (SDG) focusing on "17 Goals to Transform Our World" [8]. The 
Sustainable Development Goals are a call for action by all countries to promote prosperity while 
protecting the planet. They recognize that ending poverty must go hand-in-hand with strategies that 
build economic growth and address a range of social needs including education, health, social 
protection, and job opportunities, while tackling climate change and environmental protection. More 
important than ever, the goals provide a critical framework for COVID-19 recovery [10]).  

Among these SDGs [9], this work is circumscribed within the scope of "Goal 4: Quality Education" [7], 
where it’s stated that “Education enables upward socioeconomic mobility and is a key to escaping 
poverty”. Reinforcing the progress from last decades, towards increasing access to education and 
school enrollment rates at all levels, there is the need for correcting the actual dropout rate caused by 
the COVID-19 pandemic. In 2020, as the COVID-19 pandemic spread across the globe, a majority of 
countries announced the temporary closure of schools and universities spaces, impacting more than 91 
per cent of students worldwide. Never before have so many students been out of academic world at the 
same time, disrupting learning and upending lives, especially the most vulnerable and marginalised. 
The global pandemic has far-reaching consequences that may jeopardize hard won gains made in 
improving global education. 

The fundamental motivation of these SDG objectives focused on the quality of teaching, is to achieve a 
level of assurance of access for all students to any level of education, under equal conditions, and with 
the certainty of maximum use aimed at training professionals in guarantees that lead the world to a 
better future. 

1.2 “Organizational Behavior and Management of Change” University subject 
This research work has been developed within the academic frame of the university subject 
"Organizational Behavior and Change Management ", qualified as optative, with a load of 4.5 credits. 
This subject, placed in the 3rd year of the Degree in Informatics Engineering in the Universitat 
Politècnica de València (UPV), is also carried out in Escuela Politècnica Superior de Alcoi (EPSA), 
where the empirical study has been made in this case. 

This subject has been chosen to carry out the study on how to improve the achievement of students in 
an online teaching environment due to mobility restrictions and social distancing. The main reason has 
been that the subject deals precisely with the management of personal expectations, within the triple 
personal-social-human sphere, which make the people who make up a certain group function as a team 
or as a cohesive and compact group. The teaching blocks and activities included within the course's 
teaching guide ensure that students can be induced to propose alternatives to improve the quality of 
teaching in these extreme circumstances in which a good management of personal expectations can 
lead to success in teaching with the highest quality. 

Organizational Behavior (OB) is the field of study of behavior and psychological processes in contexts 
related to work. Individual, group and organizational variables are part of the global scenario that may 
lead to improve performance [6]. What people do in an organization in order to facilitate the 
understanding of the complexity of the interpersonal relationships and people interactions, is the base 
to construct hypothesis about how that behavior affects the performance of the organization. It covers: 

• individual variables: perception, learning and change of attitudes, motivation and satisfaction, 
design and stress at work;  

• group variables: group work, group communication, leadership and conflict;  

• organizational variables: politics, climate and culture and organizational change 

The teaching guide of the subject includes the following competencies that should be gathered by the 
students at the end of the course: 
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• Ability to understand and apply the principles of risk assessment and apply them correctly in the 
preparation and execution of action plans. 

• Ability to integrate Information Technology and Communications solutions and business 
processes to meet the information needs of organizations, allowing them to achieve their 
objectives effectively and efficiently, thus giving them competitive advantages. 

• Ability to understand and apply the principles and practices of organizations, so that they can act 
as a link between the technical and management communities of an organization and actively 
participate in the training of users. 

• Locate relevant information from different sources and investigate technological developments in 
their field of work and related areas. 

• Reason in an abstract, analytical and critical way, knowing how to elaborate and defend 
arguments in their area of study and professional field. 

• Know how to apply their knowledge to their work or vocation in a professional way and possess 
the skills that are usually demonstrated through the elaboration and defense of arguments and 
the resolution of problems within their area of study. 

With the profile of competencies described, and the general objective of the OB as a whole and as a 
definition, the approach of practical situations (and real, if possible) in which the student is in the process 
of evaluating a situational environment and taking action decisions in the three settings described by 
the variables (individual, group, and social), seems one of the educational and teaching options with the 
highest expectations of success ([4].  

The study proposal, in which the students of the subject have participated, has been made based on 
the knowledge acquired, the life situations that occurred, and the hope that the conclusions obtained 
will help the entire university community in the following academic years . Next, the method followed for 
the study and the conclusions obtained are developed. 

2 METHODOLOGY 
This section describes how the structure of the study was designed, as well as the way in which the 
information was collected, and how the conclusions were reached. 

2.1 Research methodology 
This study aims to establish, after an online teaching course, in a university programmed for face-to-
face teaching, which would be the strengths to be promoted so that this type of teaching is successful 
and guarantees SDG number 4 "Quality Education ", while leaving aside or not putting more emphasis 
on those aspects of academic programming that have not helped or that have even hindered the 
achievement of this objective [2].  

In order to receive feedback from a qualified working team, we have selected a subject group, in this 
case the third-year students (25 students) of the subject "Organizational Behavior and Change 
Management” at EPSA (once the 2020/2021 academic year has started). As the subject is an optative 
one, all the students have in common the selected subject but not the rest of the academic curriculum, 
so that it makes richer the conclusions due to the concurrence of homogeneous and heterogeneous 
factors. 

To perform the study, we have taken advantage of several circumstances that concur in the selected 
work team: 

• the academic maturity of third-year students of the Computer Engineering Degree, about to finish 
their university stage and enter the labor market (those who have not previously done so). 

• the focus of the subject towards the management of the personal expectations of the members 
of the work teams in the companies. 

• the triple dimension from which the subject works interpersonal relationships: individual (through 
psychology), group (through sociology) and human (through anthropology). 

• the approach to the subject through Problem-Based Learning (PBL) that makes students jump 
into the analysis, debate, and management of real parameters in real situations [3, 5] and that 
therefore they are used to studying situations from a systemic, critical, and applied point of view. 
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The selected sample has the limitation that it does not represent the entire educational community, but 
at the same time it has the virtue that it belongs to the branch of Business Management and that 
therefore it has been chosen by students whose professional expectations for the future include planning 
and management of the accelerators that make a group of people function compactly and as a team. 

Once the work team has been selected, a form has been designed to obtain the information that can 
lead to valuable conclusions. 

2.2 Form design 
To request the statement of each student about their experience regarding what factors have been 
positive for the achievement of a quality education during the previous year, a form has been designed 
following the Likert scale [1] in the first part, and with an answer in open format in the second part. 

The questions used for building the research form, were defined by a previous survey carried out at the 
end of the previous year 2019/2020, in which the students of the same subject were asked to give their 
first impressions of the success factors of the previous year. The designed form for the research that 
has been performed in year 2020/2021 is as follows. 

Form Title: How can online teaching provide quality education in times of COVID-19? 

Block nº1 (Likert scale questions): In the current online teaching environment imposed by the COVID 
pandemic, what factors help to maintain the level of quality of teaching? 

Table 1. Form designed 

Statements Fully 
Agree 

Somewhat 
Agree Indifferent Somewhat 

Disagree 
Fully 

Disagree 

Continuous evaluation      

Put in value the interactive participation of 
students in class 

     

Students and teacher are shown with the 
camera live during classes 

     

Include (if possible) a face-to-face session 
even if it is in open spaces 

     

Adapt teaching materials to the online format      

Adapt exams to online format      

Block nº2 (open answer question): Propose measures or activities that, in the current environment, and 
taking into account the restrictions due to the COVID pandemic, could contribute improvements to 
achieve quality in university education. 

The questionnaire has been delivered in electronic format to the 25 students so that they can answer it 
within a week, and thus be able to evaluate the results and draw conclusions that can be taken into 
account when planning the next courses. 

3 RESULTS 
After carrying out the empirical study, having passed the questionnaire during the 2020/2021 academic 
year at the Higher Polytechnic School of Alcoy (EPSA), with 25 students having been invited to answer, 
22 of them have participated, representing the study sample a 88% of the global population, and making 
us accept the results as valid and representative. 

The results are as follow for both Block 1 and Block2. In Table 1 the results for the Block 1 are shown 
in percentages, showing how many (in percentage) students have valued each statement with each 
Likert scale value. 
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Table 2. Results from question about how the students see the value of each statement. Source: the authors. 

Statements Fully 
Agree 

Somewhat 
Agree Indifferent Somewhat 

Disagree 
Fully 

Disagree 

Continuous evaluation 45.5 % 27.3 % 9.1 % 0 % 18.2 % 

Put in value the interactive participation of 
students in class 63.6 % 27.3 % 9.1 % 0 % 0 % 

Students and teacher are shown with the 
camera live during classes 36.4 % 9.1 % 54.5 % 0 % 0 % 

Include (if possible) a face-to-face session even 
if it is in open spaces 54.5 % 9.1 % 0 % 27.3 % 9.1 % 

Adapt teaching materials to the online format 63.6 % 27.3 % 0 % 0 % 9.1 % 

Adapt exams to online format 36.4 % 36.4 % 18.2 % 0 % 9.1 % 

The results from Block 1 show some direct facts that students have seen as very relevant in order to 
reach a high-quality learning in the special circumstances that we are living with COVID-19 restrictions: 

• Most of the students see lot of value in the continuous evaluation: 45,5% fully agree and 27.3 % 
somewhat agree on it, resulting that 72,8% of the students have good perception on it. 

• Putting in value the interactive participation of students in class is one of the point with best value 
for the students. There are globally a 90,9% of good or excellent evaluation for that (63,6% fully 
agree, and 27,3% somewhat agree). 

• Most of the students (54,5%) see as indifferent the value of showing the live camera during the 
online sessions. The rest of them see some point of value on it. 

• The effort that could be done in order to perform any session face-to-face if possible, is valued by 
more than half of the students (54,5%). 

• Adapting the materials for online teaching is perhaps one of the more active claims by students 
(63,6% fully agree, and 27,3% somewhat agree).  

• Evaluation system being adapted to online environment appears also as one claim from students 
(72,8% in total raises this point as relevant). 

The answers received for the question of Block 2 have been evaluated as remarkably interesting ones, 
and that makes us think of adding them as statements for evaluation in future studies. Students have 
proposed as interesting actions for improving the Quality Education in the actual social distancing 
academic environment: 

• Encourage participation in online classes by promoting discussions, debates, group dynamics, 
games… between students and teacher. This proposal has appeared spontaneously by 7 
students. 

• Invite (to speaking in a practical class) someone who holds a relevant position in a company 
(some department head with people in charge), to be able to give a close vision of how workers 
are reacting, especially in our sector, to the telework issue, if there is more or better performance 
at the business level, how people feel and how they are managing being at home "alone" instead 
of in an office surrounded by colleagues. 

• Controlling the workload is essential, since many students have difficulty concentrating due to 
the fatigue caused or even problems finding favorable situations and conditions for studying. 

• Since in online exams many teachers are usually focused on not letting students cheat more than 
in evaluating the learning process of the students, the students would prefer to take practical 
exams (meaning to plan a global practical case where the students have to show all what 
they have learnt), instead of doing classical format exams with ugly rules for avoiding copying. 
This proposal has appeared spontaneously by 12 students. 

• Group activities in open spaces such as the university garden, ... 

The results from Block 2 show that there are two big requests from students, in order of preference: 
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1 Prepare and perform more practical exams, through global cases, instead of the traditional 
exams. 

2 Perform more debates and interactive sessions that make the students be actively involved in 
their own learning path. 

4 CONCLUSIONS 
As expected, the students have been massively involved in the development of the study, in which they 
have been offered the possibility of helping to design the springs that can compose the scenario of a 
quality university education in the times of COVID -19, assuming the restrictions that this pandemic 
entails in terms of restricted mobility, social distancing, and the need to teach classes online and not in 
person. 

The first major conclusion drawn from the study is that all the measures aimed at increasing the 
participation of students in class on a daily and continuous basis are well valued: promoting continuous 
evaluation and adequately assessing the active participation of students in class are two of the 
measures that enjoy great acceptance among the surveyed students. 

The two measures aimed at promoting personal treatment have received different evaluations. On the 
one hand, students have not shown much enthusiasm (although they see a relatively positive measure) 
in encouraging video cameras to be open live during online video conferencing sessions. On the other 
hand, there has been a general consensus regarding the benefits of being able to give a face-to-face 
session if circumstances permit. This shows how relevant face-to-face education and the exchange of 
experiences that occur with interpersonal relationships in the university environment is for university 
students. 

Any effort to adapt educational materials to the online format, as well as exams, has also been well 
valued by students, the latter question having been widely reinforced in the open response section. 

The claim most massively proposed and endorsed by students, with a wide difference over the others, 
and also outstanding in both blocks of the study, has been: to prepare and perform exams in which, in 
a practical way, and through the global analysis of a practical case, the student shows the concepts they 
have learned, instead of using the traditional question-answer assessment methods in which it often 
seems more importantly to avoid the student copying rather than evaluating what he has actually 
learned. 

The other great request on the part of students, to improve the level of quality of teaching, has been to 
use debates and group dynamics as the basis for learning, now and always, but even more in the context 
of online training. 

Obviously, the study has the limitation that it has been carried out in a very localized environment, the 
students of a subject in a given course, although the subject and academic year have been carefully 
selected to ensure that the results are highly representative of what may be the general feeling of the 
students about what may be the most relevant efforts to achieve a quality education in the current 
environment. 
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Abstract 
On January 1, 2016, the 2030 agenda came into force, and with it, the 17 Sustainable Development 
Goals (SDG) declared by the UN. These Goals are universally applicable, and will undoubtedly affect 
our lives directly for years to come, directing the efforts of any organization towards the ultimate goals 
of ending hunger and poverty, promoting world peace, reducing inequality and fighting for climate 
change to be able to live on a better planet. 

All types of organizations, from the governments of the countries, local administrations or companies, 
also passing through Universities and other training entities, should be aware of them, and take them 
into account in their development strategies, since the future of our planet. 

But are university students aware of all this? They are the ones who, in the nearest future, must develop 
and support the strategies and actions necessary to meet these objectives. Without them and their 
support, it is practically impossible for these goals to be achieved. Therefore, it is essential that university 
students are aware of the SDGs. 

The present work aims to investigate this question, to find out if university students know the SDGs and 
their content, and are aware of them, seeking to achieve the goals they propose. 

To do this, a survey designed for it is transmitted to a group of university students in a final year course. 
The results obtained are subsequently analyzed. In this way, once the real situation is studied, the 
degree of knowledge of the students regarding the SDGs can be known, and thus necessary actions 
can be proposed to raise awareness. 

Keywords: Sustainable Development Goals, SDG´s, Student perception. 

1 INTRODUCTION 
The Sustainable Development Goals (SDGs) are a universal call to action to end poverty, protect the 
planet, and improve the lives and prospects of people around the world. In 2015, all United Nations 
Member States approved 17 Goals as part of the 2030 Agenda for Sustainable Development, an 
initiative that establishes a plan to achieve the Goals established within 15 years. 

Those 17 SDGs focus, as their name suggests, on achieving sustainable development, which can be 
defined as “development capable of meeting the needs of the present without compromising the ability 
of future generations to meet their own needs” [1]. This sustainable development requires focused 
efforts to build an inclusive, sustainable and resilient future for people and the planet. According to the 
UN proposal itself [1] to achieve sustainable development, it is essential to harmonize three basic 
elements, which are the following: economic growth, social inclusion, and environmental protection. The 
three elements are interrelated, and are all essential to be able to achieve the well-being of people and 
societies. 

Currently, progress is being made in the development of this SDG initiative in many places, generating 
and implementing actions, strategies and policies to achieve the 17 SDGs. But overall, action to achieve 
the Sustainable Development Goals is still not progressing at the necessary speed and scale. 

With less than 10 years left to achieve the Sustainable Development Goals, world leaders called for a 
decade of action and results for sustainable development, vowing to mobilize funding, improve national 
implementation and strengthen institutions to achieve the Goals on schedule, 2030, leaving no one 
behind. 

The Secretary-General of the United Nations, made a call at the Summit on the SDGs held in September 
2019 for all sectors of society to mobilize for a decade of action on three levels: action at the global level 
to ensure a more leadership, more resources and smarter solutions regarding the Sustainable 
Development Goals; action at the local level that includes the necessary transitions in policies, budgets, 
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institutions and regulatory frameworks of governments, cities and local authorities; and action by people, 
including youth, civil society, the media, the private sector, trade unions, academia and other 
stakeholders, to generate an unstoppable movement that drives the necessary transformations. For 
example, the Government of Spain has actively worked in the elaboration of this universal and 
transformative agenda [2] 

Addressing the challenges of the SDGs will require new knowledge, new ways of doing things, making 
difficult decisions between competing options and, in some cases, profound transformations. 

Of course, this directly involves Universities, as organizations that drive technological and social 
progress through research, discovery, creation and adoption of knowledge [3]. Universities attract and 
nurture talent and creativity and are key players in regional and national innovation systems. These 
roles are critical to helping the global community understand the challenges, opportunities and 
interactions between the SDGs; develop and implement solutions; develop and evaluate policy options 
and pathways for transformation; and to track progress. Universities have already begun to implement 
programs to adapt to this initiative [4, 5]. But are university students aware of all this? They are the ones 
who, in the nearest future, must develop and support the strategies and actions necessary to meet these 
objectives. Without them and their support, it is practically impossible for these goals to be achieved. 
Therefore, it is essential that university students are aware of the SDGs. 

The present work aims to investigate this question, to find out if university students know the SDGs and 
their content, and are aware of them, seeking to achieve the goals they propose. 

To do this, a survey designed for it is transmitted to a group of university students of a subject in a final 
year course. The results obtained are subsequently analyzed. In this way, once the real situation is 
studied, the degree of knowledge of the students regarding the SDGs can be known, and thus necessary 
actions can be proposed to raise awareness. 

2 METHODOLOGY 
To explain the methodology used, first, the subject in which the study was carried out and the context 
in which it is found will be presented. In this way, you can get an idea of the profile of students who have 
participated in the study. Subsequently, the designed survey and its main characteristics are presented, 
to end by commenting on the operation used to pass the survey 

2.1 Contextualization of the subject 
The subject that has been selected to carry out the study is the subject with code 11517, which is called 
"Integrated Information Systems in Industrial Companies" (SIIEI) and is taught in the Industrial 
Organization Engineering Degree (GIOI), in the Technical School of Industrial Engineers (ETSII), of the 
Universidad Politécnica de Valencia (UPV). 

This subject is taught in the 4th year, and in the second semester, within the intensification of 
"Information Systems and Knowledge Management". Therefore, it can be said that the students are in 
the final stage of the Degree, and after completing the subject, they will be able to complete and present 
the Final Degree Project, and join the labor market, as Graduates in Industrial Organization Engineering. 

For this reason, it is considered that the students of this subject have an ideal profile to measure the 
degree of knowledge that students have regarding the SDGs at the end of their studies, given that they 
have already completed practically the entire degree, and have the appropriate maturity in which they 
should know the initiative and be able to comment on it. 

2.2 Proposal of questionnaire to know the knowledge that the students have 
about SDG´s 

After everything presented in previous sections, the importance of knowing the level of knowledge of 
the SDGs by university students is evident. Do University students know the SDGs? Do they perceive 
it as something important? Do they think it is something related to their future and their profession? It 
seems that it is not like that, but there is no evidence of that. 

For this purpose, a survey has been designed in order to be to the students of the SIIEI subject in the 
UPV. The design of the survey has been done based in different works related, and has been reviewed 
by different lecturers. 
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In the survey there are a total of 12 questions of different types.  

The first part of the questionnaire focuses on the student's identifying data. Although it is a completely 
anonymous survey, questions have been designed to have data and to be able to analyze the responses 
based on it. 

Subsequently, a specific question is proposed in which students indicate to what degree they know the 
SDGs. 

After that, in a third block of the questionnaire they are asked about the importance that they believe the 
SDGs have for university students. Included here are 5 questions that must be answered based on a 
Likert scale, in which the 5 options range from "Totally Disagree" to "Totally agree" with the affirmation 
of each of them, and also an open-ended question 

Finally, they are presented with a free text question in which they can include any general comments on 
the matter. 

The survey was developed in Google Forms and was transmitted to the students through a link in one 
of the classes. 

3 RESULTS 
The survey was answered by a total of 18 students, of the 20 enrolled in the subject. 

Regarding the question of knowledge of the SDGs, the answers were the showed in table 1: 

Table 1. Answers to the question: Do you know what the SDGs are? 

ANSWER Nº 

No it's the first time I've heard of it 7 

I have heard of the SDGs, but I don't know what they are 2 

Yes, I know what they are, but I don't know what they are 7 

I know perfectly what they are and what they consist of 2 

I have specific training in ODS, I consider myself an expert in the area 0 

Additionally, to check whether or not the students know anything about the SDGs, they were asked how 
many SDGs they had established, giving them the following options: "12", "21", "17" or "I really don't 
know". The answers were in accordance with the previous question, being the following: only 2 
responses answered “17”, most of the responses (12) were to indicate that they did not know, while 3 
responses said 12 and one response indicated that the SDGs were 21. 

Regarding the 5 questions in which the students expressed their answer based on a Likert scale, the 
answers have been the following (being 1 Totally disagree and 5 Totally agree) 

1 I believe it is important that university students have extensive knowledge about the SDGs and 
Sustainability in general 

  
Figure 1. Answers to question “I believe it is important that university students have extensive knowledge 

about the SDGs and Sustainability in general” 
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2 I would like the University to teach how from my (future) profession I could contribute to creating 
a more sustainable world 

 
Figure 2. Answers to question “I would like the University to teach how from my (future) profession 

 I could contribute to creating a more sustainable world” 

3 I believe that the SDGs, and sustainability in general, should be integrated as part of the themes 
of university subjects 

 
Figure 3. Answers to question “I believe that the SDGs, and sustainability in general, should be 

integrated as part of the themes of university subjects” 

4 I believe that the University should have a comprehensive plan for integrating the SDGs in 
training, similar to what is done with transversal competences 

 
 Figure 4. Answers to question “I believe that the University should have a comprehensive plan for 

integrating the SDGs in training, similar to what is done with transversal competences” 

5 I think that at the University we are already taught enough about sustainability issues and the SDGs 
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Figure 5. Answers to question “I think that at the University we are already taught enough about 

sustainability issues and the SDGs” 

Regarding the open text question in which they were indicated "Write here any comment that you 
consider interesting in relation to the SDGs and sustainability", the answers received are the following: 

1 Interesting 
2 I had never heard of them and that says a lot, but I think it is good for future generations that this 

topic comes up earlier so that we can raise awareness 
3 I don't know them and I think I should 
4 I dont know what they are 
5 They are very important in order to not have an important moral ethic and not simply be "robots" 

without feelings or social understanding. 
6 I don't know enough 
7 It is essential for students to have a sustainable career idea 
8 I have no idea what the ODS is 
9 It is a topic of interest to be addressed for the goals they seek 
10 During the degree we have done specific work on the SDGs, but I think they should be worked 

on frequently. 
11 I think it is more important to make sure that we university students come out well trained in our 

specialty and prepared to carry out our work in the company, which I do not think is currently the 
case. 

12 I think it is essential to know a minimum about the SDGs. Currently many people are unaware of 
their existence so they are not given enough importance. They are vital goals and that we should 
all take into account in our lives. 

And for the last question, regarding general comments, the only answer was:  

• “Sustainability is important too, but I think there are other things we should focus on improving.” 

4 CONCLUSIONS 
As conclusions of the answers obtained, it can be affirmed without a doubt that the students who have 
responded to the survey are not aware of the SDGs. 

In the authors´ the opinion, this is an important fact, given that they are final year students, who in two 
or three months leave the University, and they have not been made aware and trained in Sustainable 
Development and the SDGs. They will hardly be able to develop their activity contributing to achieving 
the SDGs, as it should be, if they do not even know what they are and what they consist of. 

However, in general, except for a specific case, their attitude in this regard is positive, and they consider 
it something important and integrated into their studies. This positive attitude is essential and should be 
used and developed through specific activities. 

It must be said that it is a very specific study, with a group of private students, of a single subject with a 
single degree. 

Therefore, after this initial study, and after the results obtained, it seems interesting to repeat this study 
in other groups and degrees, and thus, to have an image of the real situation, to be able to take the 
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appropriate actions and to be able to develop knowledge and Appropriate attitude towards the SDGs in 
university students 
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Abstract 
Knowledge Production, Sharing and Transfer are key processes for Innovation in the Globalised 
Economy. These processes strongly rely on the efficient Circulation of Scientific Information: to produce 
new knowledge from existing knowledge, to share and transfer knowledge within and outside the 
scientific community. Therefore, within the overall context of education in universities, pivotal becomes 
the goal of educating students and researchers on Scientific Information Access and Use. 

In addition to this, the growing influence of economic objectives both in the dissemination of information 
and in the interdependence between science and industry has led to significant problematic issues, 
especially due to the coexistence of conflicting interests in the scientific enterprise. And in this context 
central becomes as well the goal of educating university students and researchers on Intellectual 
Property issues, thus enhancing the fair use of Scientific Information. 

In view of the above, pillars of the paper are both Scientific Information and Intellectual Property, 
conceived as transversal skills to be taught to university students and researchers. In particular, the 
paper will deal with Intellectual Property as the ethical dimension of Information Literacy, as well as with 
the curricular configuration for this educational intervention. The different forms of curricular 
configuration for Intellectual Property as part of Information Literacy in Higher Education courses is 
studied on.  

The methodology in the paper will be moving from the World Intellectual Property Organization (WIPO) 
formal definition of Intellectual Property, identifying the main disciplinary areas interested in the study of 
Intellectual Property Regulation.  

Teaching of Intellectual Property regulation traditionally falls within the framework of Legal Education. 
In this paper, however, a particular perspective of analysis is adopted, that relating to the institutional 
sources of information in the fields of Industrial Property, Copyright and Intellectual Property at large. 
This point of view broadens the audience of the recipients of the training, also - and above all - to 
disciplinary fields outside the legal and information disciplines. This expansion, in turn, requires 
particular characteristics of the syllabus, which are suitable for disciplinary fields not specialised in legal 
matters, nor in information science.  

Keywords: Information Literacy, Intellectual Property, Education and Research Links, Higher and 
Further Education, Curriculum Design and Development, Transferring Skills and Disciplines. 

1 INTRODUCTION AND  BACKGROUND 
The reasoning framework of this paper is based on four main concepts, which need to be shortly 
outlined: Intellectual Property, research and development results, academic disciplines and Information 
Literacy. 

1.1 Intellectual Property 
Intellectual property (IP) is a complex, composite and dynamically developing concept, which has 
economic and legal manifestations, having in mind the institute of property. 

According to the provision of art. 2 (viii) under the Convention establishing the World Intellectual Property 
Organization (WIPO), "intellectual property" includes rights relating to: (1) literary, artistic and scientific 
works; (2) performances by performers, sound recordings and radio and television broadcasts; (3) 
inventions in all fields of human activity; (4) scientific discoveries; (5) industrial designs; (6) trademarks, 
service marks, trade names and designations; (7) protection against unfair competition; (8) as well as 
all other rights arising from intellectual activity in the industrial, scientific, literary and artistic field. 
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In other words accordingly WIPO, IP refers to creations of the human mind, such as inventions; literary 
and artistic works; designs; and symbols, names and images used in commerce. WIPO distinguishes 
among eight types of Intellectual Property, nevertheless the focus of the paper will be concentrated on 
the types shown in Table 1. 

Table 1- Types of Intellectual property (source: WIPO). 

Copyright 
Copyright is a legal term used to describe the rights that creators have over their literary and artistic 
works. Works covered by copyright range from books, music, paintings, sculpture and films, to 
computer programs, databases, advertisements, maps and technical drawings. 

Patents 

A patent is an exclusive right granted for an invention. Generally speaking, a patent provides the 
patent owner with the right to decide how - or whether - the invention can be used by others. In 
exchange for this right, the patent owner makes technical information about the invention publicly 
available in the published patent document. 

Industrial 
designs 

An industrial design constitutes the ornamental or aesthetic aspect of an article. A design may 
consist of three-dimensional features, such as the shape or surface of an article, or of two-
dimensional features, such as patterns, lines or color. 

For the purposes of this paper, it is important to note that the recipients of the training in the field of IP 
identified by WIPO are: businesses, researchers, lawyers and innovators. Here we will focus our 
attention on researchers and in particular on those disciplinary sectors whose research output fall into 
the categories present in table 1. 

1.2 Research types and research output 
Research & Development (R&D) activities comprise “creative and systematic work undertaken in order 
to increase the stock of knowledge – including knowledge of humankind, culture and society – and to 
devise new applications of available knowledge” [1]. 

Accordingly to this definition, output of R&D is “to generate new knowledge”, for three main purposes, 
corresponding to three types of R&D activities:  

- Production of new knowledge in itself (basic research); 
- Address societal challenges (applied research) 
- Generation of economic benefit (experimental development). 

The different types of IP in table 1 apply to these different classes of results.  

1.3 Academic disciplines 
The International Standard Classification of Education (ISCED) provides the description of 10 classes 
for organizing education programmes by field of education [2]: 

00 Generic programmes and qualifications  
01 Education 
02 Arts and Humanities  
03 Social Sciences, Journalism and Information  
04 Business, Administration and Law 
05 Natural Sciences, Mathematics and Statistics 
06 Information and Communication Technologies  
07 Engineering, Manufacturing and Construction 
08 Agriculture, Forestry, Fisheries and Veterinary  
09 Health and Welfare 
10 Services 
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Some subject areas are intuitively oriented to the production of patentable products or products that are 
useful for innovation; other areas, such as those of the Arts and Humanities, are instead traditionally 
considered extraneous to the logic of the market. 

This dichotomy is now largely outdated. Consider, for example, what the ISCED classification includes 
in the Arts and Humanities sector:  

Audio-visual techniques and media production is the study of techniques and skills to produce books 
or newspapers, radio or TV production, film or video production, recorded music production and graphic 
reproduction. It includes programmes and qualifications in methods of colour reproduction, photography 
and computer graphics. Study of combining pictures, words and decorations in the production of books, 
magazines, posters, adverts etc. is also included [2].  

Fashion, interior and industrial design is the study of creatively combining line, form and fabric in 
designing and constructing e.g. fashion garments, industrial products and interiors [2]. 

A similar receptiveness is found in almost all university disciplinary classes, as a consequence of a 
gradual adhesion of universities to the logic of socio-economic impact of research activities, as we will 
see in section 2 of this contribution. 

1.4 Information Literacy 
Information Literacy (IL) is defined as a set of knowledge and skills necessary to detect, analyze, store 
and use information. Information literate people know how to find, evaluate and use information 
effectively to solve a problem or to decide whether the information comes from the computer, book, 
news agency, film or any kind of additional resources [3]. 

As defined in Alexandria Proclamation, IL is defined as "an opportunity for people of different social 
status and occupation effectively seek, evaluate, use and create information in order to achieve their 
personal, social, occupational and educational goals" [4]. 

Both definitions of IL put the information in the first place, as a means to achieve multiple and 
fundamental goals, nevertheless the issue of Intellectual Property Rights is not yet included in the IL 
agenda. 

2 THE NEED FOR COPYRIGHT EDUCATION IN UNIVERSITIES 

2.1 Post-academic and entrepreneurial science 
The distinction between academic research and industrial research constitutes a model that essentially 
separates basic research from technological application and conceives a linear model of innovation: 
from university research, scientific results are taken over by industry and transformed into technologies 
applicable in society to improve living conditions. 

Contemporary science, however, inherits both the traits of academic science and those of industrial 
research, as a result of both the industrial revolution and the logic of the Knowledge Economy.  

While the scientific community, in fact, claims its freedom in terms of the subject and timing of the 
investigation, politics tends to exercise coercive methods - for example through the imposition of specific 
criteria for the allocation of funding - aimed at exploring fields of investigation with high and rapid 
application impact.  

The emergence of the logic of the Knowledge Economy has gradually led to the overcoming of the 
traditional boundaries between academic research and industrial research, in favor of the development 
of forms of academic entrepreneurship as the Third Mission of universities, considered as the factories 
of the Knowledge Economy [5], [6]. 

The specialised literature attributes the initiation of this transformation to the Bayh-Dole law passed in 
December 1980 by the American Congress, which changes academic patent policy by assigning to 
universities the Intellectual Property rights on the results of publicly funded research - rights that until 
then were held by the financing institutions - and allows the universities themselves to collect the 
proceeds from the licensing of such rights to third parties. In this sense, the Bayh-Dole Act (BDA) is 
considered a milestone in the process of commercializing the results of academic research and in the 
stimulus to concentrate research on topics with high application potential [13]. 
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2.2 Universities and Intellectual Property teaching 

2.2.1 Intellectual Property Education beyond the disciplinary boundaries of Law and Library 
and Information Science 

The subject of Intellectual Property is essentially of a legal nature, as it substantially dictates the rules 
for the protection of rights relating to different products in different contexts.  

For this reason the matter is extensively taught in legal disciplines, for future lawyers, judges and legal 
professionals in general. The argument, moreover, is part of the study profile of this subject area, 
especially for the branch of commercial law and, as such, it is a subject of study fully integrated into the 
core curriculum of the legal disciplines. 

Intellectual Property is also included in the curriculum of Library and Information Science (LIS), 
particularly with respect to Open Access to scientific literature. In fact, large part of the literature about 
copyright and Open Access originated from LIS authors.  

As in the case of legal disciplines, even in the LIS sector the subject of copyright, closely coupled with 
the access constraints to information, is treated as an integral part of the core LIS curriculum for future 
information professionals. 

Now, given the changed cultural climate of university research, now oriented towards logics of socio-
economic utility, it would seem highly desirable to spread forms of Intellectual Property education also 
to disciplinary sectors outside the narrow specialized fields of Law and LIS, albeit with appropriate 
precautions. More specifically, what is proposed in the next section is to include Intellectual Property in 
the syllabus and in the curricular configuration of Information Literacy in academic curricula outside the 
Law and LIS disciplinary areas. 

Althought, the copyright/IP-related issues within the LIS and cultural sector are acknowledged in the 
literature, the themes such as implementations of copyright education into information literacy programs 
and integration of copyright and licensing issues into the LIS curriculum are actual and require further 
attention. This was confirmed by Schmidt and English, who investigated in 2013/2014 the copyright/IP 
instruction in ALA-accredited LIS programs in the USA against practitioner needs of copyright/IP 
knowledge by comparing LIS course descriptions with survey data from practitioners. They concluded 
that although recent graduates of LIS programs in the USA are more likely to have had instruction on 
copyright/IP issues, this instruction is not widespread enough, nor in depth enough to prepare LIS 
program graduates for the current demands of the workplace [7], [8], [11], [15]. 

2.2.2 Curricular configurations for Intellectual Property in Information Literacy 
The importance of intellectual property in the modern world goes beyond the protection of works of the 
mind, as it affects all aspects of economic and cultural life. Today the advantage is on that who creates, 
stores, and uses information and that advantage is much greater than the holder of the property rights 
- even of the property right of real estate. As a result, education in the field of intellectual property at the 
university level is increasingly used in educational programs. 

Intellectual property is directly related to the information they contain in its sites, or in other words, 
intellectual property is the ownership of information that products contain and their creators have 
exclusive right over them. 

Intellectual property rights by bringing in a system body of law regulates public relations in connection 
with the creation, recognition, issuance, distribution, inheritance and legal protection of intellectual 
property, including - of objects of copyright and related rights. 

In the knowledge based economy, an important place take experts who can interpret issues related to 
intellectual property, such as librarians and information specialists. It is they who bear the responsibility 
for creating a policy of promoting the understanding and resolution of legal disputes and conflicts that 
are unique to this aspect of the information society. One way to achieve this is through the educational 
impact of information literacy programs, which include issues related to intellectual property as part of 
the curriculum [9]. 

IP can be considered as an element of IL in university environment, because in order to develop 
successfully students in the university and in life, they must learn how to efficient and effective use a 
wide variety of information and communication technologies for search finding, organizing, analyzing 
and evaluating the information they need. In addition, they must understand the ethics of the use of 
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information, including the violation of individual rights to intellectual property as plagiarism use without 
permission of the author of works of literature, art, science, and also of patented inventions, industrial 
design, indications (trademarks, geographical indications, domain names, companies). Finally, they 
should be able to systematize all this knowledge together to create effective final product. This requires 
them to assemble the entire package of basic skills for research, technological skills, critical thinking 
and evaluation. 

In January 2000 a group of standards related to information literacy in higher education, updated in 
2016. These standards are five in number and developed by the Association of college and research 
libraries (Association of College and Research Libraries, ACRL). These standards are specifically 
designed for higher education and are adopted by a number of colleges and universities around the 
world and include performance measurement indicators that show the extent to which the relevant 
standard has been met. Directly related to intellectual property as part of information literacy in university 
environments is standard number five [10]. 

This standard defines an information literate human as a person who is economically, legally and socially 
literate, aware of these aspects to the product, which wants to create and use information ethically and 
legally. Fifth standard for information literacy contains three indicators as follows:  

1 The information literate person understands most of the ethical, legal and socio-economic aspects 
of information, such as whether the information is free or a fee required, and demonstrates 
competence in intellectual property, copyright, and fair use of materials. 

2 The information literate person shall comply with the laws, regulations, institutional policies and 
ethics relating to the access to and use of information by using, storing and disseminating text, 
data, images or sound units legally and by understanding the nature of plagiarism. 

3 The information literate person evaluates the use of means of information in communicating the 
product or presenting it, citing the sources of information. 

Adhering to the three indicators of the Standard five information literacy in higher education is necessary 
to highlight that intellectual property is an essential element of the information literacy of students, 
particularly in library and information professionals. As to be as precise in their practice, they must be 
more extensive, specialist knowledge of the theory and practice of the law of intellectual property [11]. 

Joint distinguishes between proactive and reactive Information Literacy:  

Proactive IL work consists of training students or inexperienced information users to be information 
literate before they encounter information literacy problems. Reactive IL work manifests itself in a variety 
of ways, but most commonly the activity of ‘reference librarianship’ can be viewed as synonymous with 
‘reactive IL work [9]’. 

This paper concentrates on proactive Information Literacy, implemented through ad hoc curricular 
configurations. 

The European Observatory on Information Literacy Policies and Research distinguishes between two 
main forms: library delivered courses and institution delivered courses. The former refers to academic 
library systems, central academic libraries, and individual academic libraries, while the latter refer to 
universities, faculties, academic departments, academic institutes, and centralized academic 
organizations [12], [13], [14], [15].  

A further configuration element is the characteristic of being or not being credit-bearing. 

A range of disciplinary configurations of Information Literacy with respect to the academic curriculum is 
illustrated in table 2 [16]. 

Table. 2 - disciplinary configurations of IL - Source: Basili (2011a). 

Generic Extra curricular, not credit-bearing 

Parallel  Extra curricular discipline, credit-bearing, optional 

Integrated  A discipline inserted into the curriculum, credit-bearing, mandatory 

Embedded  Part of subject disciplines 
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3 CONCLUDING REMARKS 
In universities and research institutions, the need to produce new knowledge that proves to have a 
socio-economic impact has been progressively affirming: from pure knowledge, academic-driven and 
discipline-centered, scientific research has progressively been oriented towards the production of 
applied and problem-oriented knowledge, non academic-driven and entrepreneurial [16]. 

This logic has led to the multiplication of research products oriented to industrial application and 
economic benefit, also in disciplinary sectors traditionally oriented to retrospective and interpretative 
research, or to basic research, such as Genetics, Molecular Biology or Bioinformatics. [17]. 

This mode of knowledge production extends the boundaries of the application of intellectual property - 
traditionally centered on copyright for literature and patents - to virtually all disciplinary fields. 

Hence the need to include forms of IP Education in every academic subject area. Moreover, since the 
topic of IP is closely connected to the process of circulation of scientific information, the natural location 
for teaching this subject could be that of Information Literacy, a cross-cutting competence that can take 
on different forms of curricular configuration [14]. 
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Abstract 
A successful definition of the nature of tourism can be given only if its complex nature is considered.  
So, admitting its interdisciplinary character and taking into account its added value to national 
economies, tourism includes a wide set of economic measures, actions, relations and interactions. 
Tourism developments goes hand in hand with the development of the new technologies. Thus, the 
research of the contemporary tourism, to a great extent, should relate its transformations to the issues 
of information literacy. 

In view of many scientists the term Information Literacy (IL) can be revealed in view of academic- 
exchange and as such it can be understood only as a tool for achieving a more socially inclusive 
education. Additionally, IL has been located at the intersection of education and student learning. Much 
in this vein, this research widens this intersection and includes the tourism as well.  

From the viewpoint of theory and practice of tourism and when discussing some main characteristics of 
the tourism, it becomes evident, that information literacy (IL) can present a variety of interactions which 
originate from the tourism domain. Over the years, researchers have voiced a broad range of concerns 
with the high dynamics of tourism activity as a main sphere of social, economic and cultural interaction. 
Education in tourism is profiled by a wide set of theoretical and practical implications. By focusing on 
fundamental studies from the field of geography, marketing and economics, human resources, on the 
one hand, and practical implications form the field of service, hospitality and leisure, on the other hand. 
Another important determinant is the education of tourism specialists and the inclusion of the principles 
of the global sustainable goals. It is also aimed at an efficient interaction between all participants in the 
tourism education (students, educators, practitioners). This kind of interaction represents only one side 
of the coin. The other side is made up by tourists, host communities, tourist establishments, tourist 
attractions and sites, and tourists’ service providers. These circumstances shape the tourism and the 
needs for the tourism education in a very specific way.  

Since IL cannot be limited to any scientific or applied field of theoretical field of human knowledge, the 
authors claim that for the field of tourism a specific type of literacies exists, namely the tourism 
information literacy (TIL). TIL can be viewed as consisting of specific subtypes. The main goal of this 
research is to define the tourism information literacy (TIL) and to describe some of its main variables, 
i.e. tourism destination literacy, cultural heritage literacy, travel literacy, leisure literacy, tourism attraction 
literacy, environmental literacy. In line with this goal a content analysis is provided. For the identification 
of the new types of information literacies the authors applied a deductive approach. As a result, the 
subtypes of the TILs are conceived as being of paramount importance for the following levels: (i) the 
level of tourism education,(ii) the level of tourism services for hospitality, travel and leisure and (iii) the 
level of host-guest interaction.   

Keywords: Information Literacy, tourism education, curriculum design, tourism interaction, types of 
information literacy in tourism, tourism in times of COVID-19 pandemic. 

1 INTRODUCTION  
With the rapid development of new technologies, when information becomes one of the most valuable 
resources, effective Information Literacy (IL) plays a leading role, both in the personal development of 
scientists and in their ability to pursue basic scientific research. In today's information and knowledge 
based society, we are witnessing the expansive development of information and communication 
technologies (ICTs), which has led to the globalization of information and a new "revolutionary wave", 
the so-called information wave or wave of knowledge [1]. Some authors call this turning point "the 
second Gutenberg advent" [2]. The amount of electronic information flow is growing exponentially and 
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is reaching the so-called information boom. As Alvin Tofler points out, the creation and dissemination of 
information has become a major activity and source of power for humanity [3]. 

According to some authors, the increase in the growth of electronic information flow is due to the 
advancement in the field of printing, the multiplication of traditional sources of information and their 
dissemination on the Internet with the use of web technologies. 

Information literacy has become a concept since the beginnings of the 70s, and is embedded in many 
international projects, programs and initiatives, with the main task not only to promote information 
literacy, but also to promote it as one of the possible solutions to overcome the "digital divide" [1], [4].  
IL is one of the key competences that builds the fundamental knowledge of modern society. Its 
upbringing was the initial step in the ability and ability to seek and use the huge information flow. 

The achievement of information literacy, which not only corresponds to the contemporary social practice, 
but also advances its development, is based on adequate educational models. At the heart of each 
modern educational model are values, standards, methods and requirements, with the research process 
based on them being the main approach to training in the context of transdisciplinary topics. In line with 
this principle, the structure of educational models typically incorporates a specific research program, 
which includes innovative training, in order to achieve both its educational and scientific objectives. 

2 INFORMATION LITERACY (IL): THEORETICAL ANALYSIS 
The introduction of the term "information literacy" in the scientific space is associated with the name of 
Paul Zurkowski and his 1974 report "Priorities and Relationships in the Field of Information Services", 
prepared for the US National Library and Information Science Commission, which is a of the most cited 
titles on the topic of “information literacy”. In his report, he notes that "information is not knowledge, it is 
concepts or ideas that enter the individual field of perception, are evaluated and assimilated by 
strengthening or changing personal perceptions of reality and / or ability to act" and to " to be information 
literate means to be able to discover what is known or known in every field.' 

Throughout its almost 40-years history, the concept of information literacy and its importance in the 
educational process and in the context of lifelong learning has been the subject of a number of studies, 
analyses and international forums, forming the basis of influential opinions, such as: 

• The Prague Declaration: Towards an Information Literate Society - adopted at the 2003 
Information Literacy Experts Meeting in Prague, organized by the US National Library and 
Information Science Commission and the National Forum for Information Literacy- NFIL, and 
supported by UNESCO. 23 countries from 6 continents are taking part in the meeting [5]; 

• In the Alexandria Proclamation on Information Literacy and Lifelong Learning - adopted in 2005 
at the High Level Colloquium on Information Literacy and Lifelong Learning, organized by 
UNESCO, the National Forum for Information Literacy and the International Federation of Library 
Associations and Institutions - IFLA [6]; 

• In the Fez Declaration on Media and Information Literacy - adopted at the first international forum 
on media and information literacy organized by UNESCO, Sidi Mohamed Ben Abdellah University 
(Morocco), the Organization for Islamic Education, Science and Culture (ISESCO), the Arab 
Bureau of the Gulf Education (ABEGS) and the United Nations Alliance of Civilizations (UNAOC), 
held on 15-17 June 2011 in Fez, Morocco. This forum is attended by more than 200 participants 
from 40 countries representing the 5 continents [7];  

• The Moscow Declaration on Media and Information Literacy, adopted at the UNESCO and IFLA 
conference in Moscow on 24-28 June 2012, which identified the need for society to increase both 
its knowledge of media and information literacy and to increase interest in this type of literacy 
internationally [8]. 

The leading international organizations involved in this issue also provide their wording on information 
literacy. For example, in 1989, the final report of the Information Literacy Committee of the American 
Library Association (ALA) stated that “in order to be information literate, one must be able to recognize 
when there is an information need, to have the skill to determine locate, assess and use the necessary 
information effectively." 

Information literacy (IL) is defined as the set of knowledge and skills needed to discover, analyze, 
remember and use information. IL is the ability to personal selection in the information age. Information 
literate people know how to find, evaluate, and use information effectively to solve a problem or make a 
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decision, whether the information comes from a computer, a book, a news agency, a movie, or any kind 
of additional resources. According to the definition in the Alexandria Declaration adopted at the High 
Level Colloquium on Information Literacy and Lifelong Learning, held in the Alexandrina Library, 
information literacy is defined as “the ability of people of different social backgrounds and occupations 
to effectively seek, evaluate, use and create information in order to achieve their personal, social, 
professional and educational goals ”. 

In the context of this study, we could not miss the wording of the 2003 UNESCO experts, who define IL 
as: "knowledge of what the information is about and what information need it can satisfy and the ability 
to identify, find, evaluate, organize and effectively create, use and transmit information to resolve certain 
issues and problems; it is a prerequisite for effective participation in the information society and is part 
of the basic human rights to lifelong learning " [1]. 

The most common definition of IL, which is accepted in most countries around the world, is the definition 
given by the Association of College & Research Libraries (ACRL), which reads as follows: "Information 
literacy is a set of skills that require people to recognize the need for information, to find and evaluate 
information, and to use it effectively. ” In other words, IL forms the basis of lifelong learning. It is a 
common literacy for all subjects, for all learning environments and for all levels of education. IG allows 
people to be more independent and have control over their own lives [9]. 

From a brief overview of the basic definitions and definitions of IL we see that they all put information 
first as a means to achieve goals of different nature, but this is the time to put on the agenda the question 
of the relationship of information literacy with learning in the field of tourism. 

3 THE RELATION BETWEEN INFORMATION LITERACY AND TOURISM 
CURRICULA  

The second decade of the 21st century confirms the role of information and the way it is used. The place 
of information and media literacy is becoming more and more established. This type of literacy is 
undoubtedly beneficial to every individual, regardless of their professional affiliation, personal interests 
and behavioral motives, including in leisure and tourism. Good information literacy guarantees skillful 
choice in the selection of information sources and can be a prerequisite for adequate application of 
information for all kind of tourism activity. Information literacy in tourism (TIL) is in closer relation  to the 
use of the domain knowledge for tourism purposes. Another necessity for acquiring TIL  is its more 
appropriate use and application in vocational and higher education in the field of tourism. Since, 
according to a number of scholars, information literacy is mostly related to the field of academic-
exchange [9], [10], [11], [12], as such it can be also better discussed and problematized within the 
professional field of tourism. Additionally, the role of information literacy is found against the background 
of the fact that it is a tool for achieving more socially inclusive education [13], [14], including tourism 
education. 

The authors expect that such connections should not only stay open, but they have to be conceived as 
integrative fo touirism. Indeed, in the very near future, training programs in the areas tourism, leisure 
and hospitality are expected to take into account the applied aspects of information literacy since they 
are in line with the global changes and digitalization processes. Based on the easy-going applicability 
of information literacy in the field of tourism, curricula in general, and individual disciplines individually, 
are expected to undertake a more precise approach to the type of tourist information. In this sense, the 
importance of TIL in general may be revealed in the following directions:  for the tourists: when choosing 
a destination and the type of tourism to practice; when choosing the type of transport to visit tourist 
places; when getting acquainted with the culture of local communities. TIL is also essential for providers 
in tourism and for local communities, and TIL is a key factor in specialized tourism education. 

4 METHODOLOGY 
In order to problematize the application of information literacy in the academic environment, on the one 
hand and to apply it to the scope of tourism, on the other hand, the authors undertake a parallel analysis 
to investigate the relationships between the necessary types of competencies in tourism, and 
information literacy. 

The research methodology goes through two stages. In the first stage, relevant scientific literature is 
selected and discussed, whereby the aim is to brigde some existing gaps in regards of the place and 
role of information literacy, especially for the purposes of curriculum design in the field of tertiary 
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education in tourism, hospitality and leisure. The approach applied here is deductive, and the 
investigation subject relates information literacy to the theory and practice of tourism education. 
Secondly, the study applies a descriptive approach in order to analyze specific parallel relationships 
between competencies thus resulting from the specific dimensions of information literacy in tourism. 
Through this type of relativity, knowledge transfer of specific subtypes of tourist information literacy is 
seen as highly probable, proposed as beneficial and rated as recommended. 

5 RESULTS  

5.1 Observations 
One of the starting points in determining the scope of information literacy according to many scholars is 
that information literacy (IL) has been located at the intersection of education and student learning [15], 
[16]. Much in this vein, this research widens this intersection and includes the tourism as well. More than 
ever, information and skills about what, how and where are becoming an integral part of all areas of 
sustainable development, the economy and social life. In tourism, the role of information can positivle 
affect tourist flows by imposing new trends, creating strategies, and at the same time giving a better 
answer to the questions why to visit a place, why is this place worthy to be seen. The benefits obtained 
can be achieved by using the means of IL, and possible risks can be overwhelmed when tourists become 
information-literate tourists. Having this in mind, information literacy together with media information 
litracy and digital literacy are important key determinants within the information-based tourism and 
knowledge for sustainable tourism development. In addition, an important role for achieving the 
sustainable development goals for the sake of tourism plays the way tourism information literacy is 
applied in education as well. At the same time, the environmental knowledge in all its sub-types can also 
be included in the setting of IL and together with the requirement for a digitization can make information 
literacy in the field of tourism particularly valuable. 

Looking back to the near past, tourists were supposed to get information about a tourist place only at 
certain places. These were educational institutions and specialized schools, libraries, museums, 
exhibitions, fairs, and of course information centers. In their study and analysis on this issue, in 1995 
Fesenmaier & Kingsley [17] emphasize the role of information kiosks. Nearly ten years later, the role of 
information places for tourism was seen again against the background of tourist centers [18]. In the 
mentioned period and within the framework of Bulgarian tourism the situation was the same. Today, 
within the frame of the technologically competent society, it is difficult to find a functioning tourist center. 
In Bulgaria, they exists only at important touirsts sites. The reason is, on the one hand, the global 
pandemic. On the other hand, it can be said that the role of information literacy of the tourist has reached 
its next step in its development. Mass tourism is increasingly using the tools of the travel enterprise and 
is developing according to the rules of "ICT-dependent home-based travel agents" [19]. The process of 
transition from information-dependent tourist to information-literate tourist does not happen without the 
participation of the media. In the transition from one type of tourist information literacy to another, main 
contributors are specialized television programs, travel channels, which are part of the so-called 
entertainment media literacy. Much in this vein, Kitsa, Mudra & Kuznetsova [20] investigate the influence 
of TV information travel programs in the way they inspire people to travel more. But along with these 
intentions there is one more encounter becoming evident. There is a free niche for information literacy 
implications, which can be filled in the coming years mainly by refreshing the learning models for tourism 
activities, as stated by Martin [21]. Since information and communication have already attested their 
place in the domain of tourism and travel, this is not a surprising issue. 

5.2 Postulating the place of information literacy in the field of tourism practice 
and theory 

The role of information literacy in tourism is confirmed predominantly by the very essence of knowledge 
related to the subject of tourism itself: travelling, leisure, recreation and tourist experiences. Having 
these settings in mind, a wide range of activities can be provided: (i) information about tourist sites 
(including primary information on tourist locations, nature and climate), (ii) information about 
archaeological sites, (iii) information on cultural heritage dating from many centuries and millennia ago, 
(iv) information about events and opportunities for organising leisure, (v) information about specialized 
forms of tourism according to the personal interest of tourists. Thus, information literacy in tourism can 
have quantitative and qualitative characteristics. Quantitative characteristics reflect the volume of 
information, while qualitative characteristics relate to the source of information. The so-called co-
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designing courses during the collaboration between professors and librarians contributes immensely to 
the speed of information transfer and volume exchange [22]. In this regard the use of the existing 
information funds, museums, festivals, tourist fairs and tourist exhibitions are of great importance. The 
new forms for storing and displaying of unique exhibitions and complexes also have a major role. 
Archaeological research and excavations and the new opportunities for exhibition and preservation of 
the sources of information related to resources tourism have an important task in improving the quality 
characteristics of information literacy. Still a little-discussed issue is the funds for storing this type of 
information. Many local, regional and national funds, in fact, are experiencing difficulties in storing both 
the sources of information themeselves, and the exhibitions possibilities. The funds of the regional 
museums are overcrowded, the exhibition space (with rare exceptions) is very often scarce. As a 
negative effect, many artifacts are inaccessible to interested tourists, visitors and anyone who needs to 
acquire specialized information literacy in tourism. A possible solution to this problem is offered by the 
open-air archeological museums, the traveling exhibitions, and especially the digitalization of the cultural 
and historical heritage. It is a matter of future actions to develop the sector for services to tourists and 
more targeted development of the associated infrastructure. Another problem that needs to be solved 
is that, as a rule, visiting places related to the provision of information literacy for the purposes of tourism 
(museums, exhibitions, tourist eco-complexes) are limited only to single exhibition visits which is not 
enough to acquiring a sophisticated tourism information literacy. There is a lack of specialized 
development of centers of a new type with specific places for tourist services, entertainment, on the one 
hand, and more targeted activities for knowledge sharing and acquisition of tourist information literacy 
(TIL), on the other. 

5.3 The liaison between: tourism - cultural literacy – cultural heritage 
According to Ksenija Tokić, the Tourism as an interdisciplinary phenomenon is emerging at the 
intersection of needs, interests, wishes, possibilities and abilities of tourists to actualize their own 
experiences related to vacations away from their place of residence, but also for hosts to produce profit 
for themselves and for the local community using local resources to serve and accommodate the tourists 
[24]. For this interaction to occur easier, there is a need for harmonization different political, financial, 
industrial, cultural, educational, traffic and other sorts of activities, both in the places tourists are coming 
from and the places tourists are going to, as well as all the places in between.Tourism has historically 
been regarded in most economies as a second cousin to other economic sectors ranging from resource 
industries to manufacturing. Indeed, in the past several decades of economic reporting, tourism 
expenditures were always hidden in various service categories [24]. 

In this regard, if looking at the cultural literacy, one can speak of the more appreciated recognition of the 
cultural heritage in views of community benefits and respect for the national identity. This  recognition 
can happen when taking into account different levels of culture, different levesl of discourses used, the 
existing cultural values, and all fields that affect human action, including the concepts tourism 
information literacy. In their combination digital literacy, computing, audiovisual literacy are the 
underlying foundations of community based society of the future. Tourism information  literacy can 
contribute to the more flexible culture of society enlightening the spirit of that society wherein cultural 
expressions and activities are valuable phenomena manifestations. The culture of each society forms 
the identity and existence of that society, and TIL can find its place as part of the overall settings of 
social life. Thus, as represented in this research, developing the tourism information literacy can be an 
important factor to attract tourists and affect their satisfaction [25], [26].  

6 CONCLUSION 
Currently, some of the basic skills, qualities and competencies such as information literacy are becoming 
increasingly important in the global market of knowledge. At the same time, autonomous and critical 
thinking, rapid adaptation to changes in the educational and social environment have been declared a 
priority in training in all professional fields [27]. The ratings of higher education institutions also comply 
with the new educational standards and the requirements of staff users. In its applied orientation, 
education in tourism, should look for a new educational product, whether as a selective or obligatory 
study subject. As identified areas in need of specific knowledge in tourism, some existing areas such as 
sustainable tourism, new emerging forms of tourism and modeling of tourism behavior should be 
expanded [28]. Other areas such as digital technologies in cultural and historical heritage, smart 
technologies in profiling individual tourism demand, anti-crisis behavior and safe tourism have yet to 
enter tourism curricula, whether as stand-alone, as elective or as part of fundamental tourism disciplines. 
The study confirmed the prospects for the application of information literacy in tourism and presented 
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the TIL concept based on a state-of-the art study and a relative analysis of competencies needed for 
tourism. The proposed function of information literacy in tourism seems to become an issue of a greater 
importance for tourists, practitioners and educators and thus contributing to knowledge transfer and 
qualitative resources usage. 
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Abstract 
This article provides insights on the improvements made in the past year to a set of e-learning tools 
called “FARE” (the Free Architecture for Remote Education) together with a number of preliminary 
findings from their usage in the Italian distance learning environment in the COVID-19 pandemic. 

First and foremost, FARE features a web based repository of Learning Objects covered with open licenses. 
Moreover, the architecture integrates a set of interactive web tools, like, e.g., remote laboratories and video 
conferencing systems allowing an immersive educational experience also from distance.  

In this context, several improvements have been carried out both in the technological and in the content 
side. As such, the free and open source Invenio framework has been fully embraced and customized in 
order to provide a better quality of experience to the users regardless of the type of device used. 
Furthermore, the number and quality of the learning objects stored have been significantly raised to 
cover a broader range of recipients. 

Finally, the optimization work done on the system has been particularly important in this new context we 
are living nowadays represented by the COVID-19 pandemic where the availability of both high quality 
contents and infrastructure has been proven vital to guarantee the educational continuum for millions of 
scholars worldwide. 

Keywords: e-learning, open source, education, distance-learning, open education resources. 

1 INTRODUCTION 
The COVID-19 pandemic has been hitting hard on all schooling systems worldwide leaving no other 
options than the distance approach [1] [2]. As such, also in Italian institutions like the Polytechnic 
University of Turin, all the didactic activities, including graduation exams and thesis discussions, took 
place exclusively online. 

Remote and distance learning have always been the research focus of a small team of scientists and 
teachers in the Polytechnic University of Turin [3]. In fact, since 2001 such research and development 
group has been working in order to develop open innovation solutions for remote education. The group’s 
initial objectives were the development of simple learning objects suitable to be enjoyed also through 
weak Internet connections. One of the main targets of such research work has been a group of 
hospitalized children and their teachers. 

By working in this context and being exposed to a wide variety of educational products, the team went 
through several evaluations in order to find viable solutions that could fit the needs of Italian teachers 
and learners [4]. 

Having found different possibilities and tools, the research group decided to ideate and implement a free 
and open source solution integrating different elements together and exposing them with a simple web 
interface. As such FARE, the Free Architecture for Remote Education [5], was created an made 
available starting in 2012. 

The FARE platform is realized for teachers, scholars and also for everyone searching for educational 
materials. As such, its features allow for different use cases; teachers, for example, can quickly create 
entire classes or also just some part of learning objects and easily expose them to their students by 
means of a click. For what concerns learners, they can find alternative materials where to learn from 
and interact with digital objects using any kind of device they own [6] [7] [8].  

As depicted above, the platform offered several possibilities of interaction to a plethora of users. 
However, the fragmentation of the technologies used together with the growing user base imposed a 
change in the architecture and in the feature presented in order to offer a better overall quality of 
experience to all the target audience [9] [10] [11].  
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2 METHODOLOGY 
The original version of the FARE platform has been a useful tool both for teachers and students during many 
academic and school years. However, with the constant increase in its usage and different use cases 
appearing from time to time, it has been deemed necessary to properly engineer a novel architecture.  

The main issues of the legacy system are summarized in Table 1. 

Table 1. Issues of the legacy system. 

Issue Description  

Scalability Monolithic architecture with modules dependent from the core 

Maintainability A monolithic code base is difficult to understand and even small changes are complex 

Software Design Architecture not flexible to new changes 

Testing Unit testing were not trivial to implement 

Seeing the upcited requirements, the new architecture had to be designed in order to be future-proof, 
meaning that it needed to be easily upgradable and customizable also in the years to come.  

Since the research group has always been keen on the development and usage of free and open source 
solutions, especially for what concerns the educational sector, the choice was restricted to such projects 
that not only could guarantee the existence of a open license but also could exploit solid communities 
built around the source code.  

As such, after many different trial-and-error phases that also led to the development of a Django based 
solution, the final choice fell on Invenio, an opensource framework developed by CERN for large-scale 
digital objects repositories. Invenio seemed to be the natural choice for FARE’s requirements since its 
primary objective is to provide a consistent learning object repository. 

Another important aspect of Invenio is that it is currently being used by many generic and institutional 
repositories such as Zenodo, Caltech, CERN and Northwestern University, this means that it is a reliable 
and tested framework. 

Invenio is composed by hundreds of independent modules that communicate among each other with 
REST APIs. As such, this architecture makes the platform improvable and easily expandable. 

All the technologies adopted by Invenio are free and open source: HAProxy, NGINX, uWSGI,  
PostgreSQL, Elasticsearch, RabbitMQ, Redis, Celery, Flower (Table 2). 

Table 2. The technology adopted by Invenio. 

Tools Role Improvements 

HAProxy Load balancer, it forwards the requests to 
one of several backend web servers 

The load balancing system distributes the workload, 
so it can handle more requests providing scalability 

uWSGI Application server, it is responsible for 
handling the application requests  

NGINX Web server, it manages the connections 
into the application server 

It can be configured to limit on specific parts of the 
application 

PostgreSQL Database  

Elasticsearch JSON-based search engine Highly scalable and provides very powerful search 
and aggregation capabilities 

RabbitMQ Message broker  

Redis The cache Fast temporary storage of user session storage, re-
sults from background jobs, caching rendered pages 

Celery Worker nodes that continuously consume 
tasks 

Distributed background processing, in order for an 
application server to reply faster to a request 

Flower Web based tool for monitoring and admin-
istrating Celery clusters  
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The development of a distributed service requires the usage and the deployment of many software such 
as DBMS, application code and message broker. There are two kinds of solutions to manage and ease 
the deployment of these services: services virtualization along with their operating system or containers 
usage to host applications in a single operating system. 

The first approach is based on the virtualization of hardware resources, it allows optimization of available 
hardware resources dividing them among different independent software configurations. Each virtual 
machine requires its own disk image, usually a huge file in the file system. 

Containers, on the other hand, are based on software virtualization, they share the kernel with the host 
and they require much less resources than a virtual machine.  

The chosen approach for the development and the deployment of the novel version of FARE is based 
on software virtualization through containers. The tool used to manage containers in FARE is Docker, 
an open source platform. The containers approach was preferred because it offers better and faster 
performances, it is more scalable and easier to manage if compared to hardware virtualization [12] 
[13]. 

3 RESULTS 

3.1 Improved user experience  
In order to understand all the possible usability issues and to better track the critical aspects of the 
platform, FARE was exposed to a set of early adopters. As mentioned beforehand, the goal of the 
platform is to serve both sides of a classroom and so also the chosen test group has to reflect such 
distinction. In fact, the preliminary test group included about 100 volunteers, such as teachers together 
with their classrooms and included both qualitative and quantitative analysis such as task success 
(Figure 1), time on task (Figure 2), errors and efficiency (Figure 3). These metrics are described in 
Table 3 [14] [15] [16]. 

Table 3. Metrics for qualitative and quantitative analysis. 

Metrics Description 

Task success It measures whether a user can complete a certain set of tasks 

Time on task It measures how long it takes a user to complete a task 

Efficiency Assessed through the evaluation of user’s efforts done to com-
plete a task, for example the number of clicks or the fields to fill in 

Records upload was generally perceived as easy and intuitive. The form has a license field, which 
represents the Creative Commons license associated with the record and is usually unknown to many, 
so, to ease the choice during record upload, a link is provided to give an explanation on the use of 
these licenses. 

The user menu gives access to all the actions that a user can perform in the platform according to his/her 
permission. Many users did not realize its utility because the button was not large enough, this lowered 
the percentage during the task success assessment. 
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Figure 1. Task success: users who have successfully completed the tasks. 

 
Figure 2.Time on task: minutes needed to complete the tasks.  

 
Figure 3. Efficiency: number of clicks and/or fields to fill in to complete the tasks.  
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3.2 Next-land 
FARE has been tested on project “next-land” [17] that has involved 6 schools, 5 research centers, 10 
museums, 500 students, 80 teachers, 20 researchers, 40 tutors, 40 companies. Next-land is a window 
on the future for teenagers, protagonists of a journey in the discovery of sciences, technology, 
engineering and mathematics through art. Part of the project consisted in the presentation of some 
courses inside our university such as the course "Logic and programming" shown in Figure 4 consisting 
of the following contents: 

1 The principles of operation of a computer and the Internet. Technological evolution. (55 minutes) 
2 Programming in Python language. (55 minutes) 
3 Python programming exercises (if the computers on which to perform the exercise are available). 

(25 minutes) 

 
Figure 4. Lesson at the Polytechnic University of Turin on project “next-land” 

3.3 Primary and secondary schools 
FARE has been tested on some primary and secondary schools. In such a context, several professors 
were able to use the platform’s functionalities also to teach non-technical subjects e.g., a philosophy 
course, for secondary school pupils. During such classes all the materials presented were already avail-
able in FARE’s repository and they have been made available to all the students throughout the inbuilt 
videoconferencing system (as shown in Figure 5). 
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Figure 5. Lesson of philosophy with BigBlueButton through the FARE platform. 

More than 100 students from 3 schools in Turin used the document management and videoconferencing 
system. 

At the end of the experimentation in a class of 26 students, 23 girls and 3 boys, a questionnaire was 
proposed, only 22 attended (as shown  in Table 4). 

Table 4 . Students' answers to the questionnaire at the end of the experimentation (year 2021). 

Question  Results  

What device did you use to 
participate to the video lesson? 

Computer: 91 % 
Tablet:        9 % 

Which browser did you use to 
participate to the video lesson? 

Google Chrome:     55 % 
Microsoft Edge:       9 % 
Mozilla Firefox:       13,5 % 
Safari:                     22,5 % 

Did you have any difficulties to 
participate to the video lesson? 

Yes:   22,5 % 
No:    77,5 % 

If so, which ones? 

1 It did not always give the possibility to activate the microphone 
2 He does not make me activate the microphone and, even participating alone as 
a listener, he gave me an error several times 
3 Once the system disconnected me 
4 Problems with audio 
5 The connection was interrupted, the audio was not of good quality 

Did you encounter any errors 
during the video lesson? 

Yes: 50 % 
No:  50 % 
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If so, which ones? 
 

1. Audio 
2. The audio quality 
3. The microphone was heard jerky 
4. Has logged out once 
5. The audio crackles 
6. At one point I didn't feel anything so I went out and back and then it worked fine. 
7. The microphone does not always turn on 
8. Error several times with the microphone 
9. Once the connection was lost 
10. Problems with sound 
11. The connection was lost, the audio 

By analyzing the questionnaire answers, it is clear that most of the issues were related to the audio 
connection, so further efforts will be dedicated to the investigation of the causes in order to find the best 
way to avoid such problems in the future.  

3.4 Open Source Approach  
As already mentioned above, all the source code powering FARE is made available for free with an 
AGPLv3 open source license. As such, it is possible to reach the public repositories in order to 
understand the technicalities of the solution, to download and test it and also to contribute to the project 
in an open source fashion. The repository can be found inside the following organization: 

https://github.com/open-education-polito 

By virtue of those units any programmer can install a new version of FARE on an available infrastructure 
in order to provide the services to a larger plethora of users. 

4 CONCLUSIONS 
In the last year, the global pandemic caused by the COVID-19 confined students and teachers to their 
homes. This represented a huge obstacle for any educational institution because of the lack of useful 
tools to actively substitute the traditional methods of teaching. This paper depicted how the old FARE 
platform was not able to rapidly scale and fulfil the growing demands of performance and, as such, a 
novel architecture has been engineered. After carrying out a careful selection of the possibilities offered 
by other platforms and free and open source technologies the research group picked the Invenio 
Framework and started building around it. The novel version of FARE includes state of the art 
technologies and modern methodologies that allowed rapid and progressive improvements. The 
platform was developed to suit real-life case [18] and was tested in many different environment trying to 
involve all the possible stakeholders. The results of the tests are reassuring and thanks to the feedback 
received by the early adopters it will be possible to further tweak and customize the next versions of the 
e-learning platform in order to provide an enhanced quality of experience for the future of distance 
learning.  
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Abstract  
Digital culture defines how Information and Communication Technologies (ICTs) influence the way 
society develops, communicates, and interacts. Undoubtedly, the health crisis derived from COVID-19 
has somehow forced the implementation of such digital culture in all aspects of our lives, including 
Higher Education. Although Universities had a fast and satisfactory response to the unexpected 
immersion in virtual environments, it also highlighted the need, more than ever, to continue investing 
technical and human resources to promote digital training and the acquisition of digital skills, both in 
students and teachers. 

The University of Granada has promoted the implementation of Digital Teams devoted to improving the 
digital skills of University teachers. In this context, the Faculty of Pharmacy has scheduled a Digital 
Agenda which main objective is to provide the teachers involved in the different Bachelor's Degrees of 
the Faculty of Pharmacy (i.e., Pharmacy, Human Nutrition and Dietetics, Food Science and Technology 
and the double degree in Human Nutrition and Dietetics + Food Science and Technology), practical 
expertise on ICTs tools, which they could implement in their teaching. 

It is evident that the integration of ICTs in the classroom is not an immediate process, but rather requires 
the development of knowledge, skills, and active attitudes. Sharing didactic and pedagogic experiences 
in the use of virtual and innovative teaching methodologies and resources among colleagues, i.e., novel 
and senior teachers, as well as ICTs experts, has proven to be an excellent method to: (1) enrich the 
teaching community, (2) promote the effective integration and application of this kind of dynamics in the 
classroom, and (3) improve the digital skills of teachers, thus significantly improving the learning 
experience of the student and the quality of the teaching-learning process. 

In this work, our Digital Agenda and the schedule of the different activities planned during the academic 
course along with the dissemination plan will be discussed. Furthermore, gathered experience on the 
implementation of new digital skills, suggestions for successful online teaching and outcomes from the 
present Project will be shared. Finally, the observed milestones in the Project as well as requests for 
future implementations will be also addressed. 

Keywords: digital strategy; online teaching; digital skills; ICT; good practices.  

1 INTRODUCTION  
Technology is transforming our society, influencing every aspect of human life, including the way we 
access to information or education, and how we communicate with each other, among others. We live 
in a digital era, in which we can obtain information only with a click in our computer. For this reason, 
Information and Communication Technologies (ICTs) are in the point of view of numerous governments 
that spend lots of resources in them [1].  

In 21st century, University must also reinvent itself to provide a better respond to the needs and 
challenges of such ever-changing society. In this context, the universalization of ICTs has led not only 
to new ways of generating, managing, and transmitting knowledge, but also new ways to manage 
administration and university resources, as well as promoting a novel relationship model within the 
university members and between University and society; hence establishing the concept of Digital 
University. The Rector's Delegation for the Digital University (DRUD) was created with the aim of 
implementing and managing digital services in different areas at the University of Granada (UGR). The 
DRUD pursues a continuous modernization of the UGR through an active, advanced, competitive, open, 
and sustainable university model developing different entities and digital projects (Table 1) [2-3]. 
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Table 1. Entities and projects included in the Digital strategy at UGR. [2] 

Entities 
Digital Strategy Main features 

Network and IT Services Centre 
(CSIRC) 

Developing and improving the use of ICTs, supporting teaching, research and 
management in an efficient and innovative way 

Resource Production Centre for 
the Digital University (CEPRUD) 

Coordinating activities related to online and blended learning, production of 
digital content, as well as the design and maintenance of institutional websites  

Office for Freeware (OSL) Encouraging the use of free software, supporting licences and creating a 
community of free software users, and recycling informatic hardware 

Secretariat for Online Training 

Managing the online platform PRADO, coordinating and supporting online 
teaching offer (virtual Masters, Massive On-line Open Courses (MOOC), Open 
CourseWare (OCW), etc.), and supporting the digital strategy of teaching and 
research projects 

Secretariat for the UGR Web Coordinating ICTs entities and projects, Managing the UGR website, creating 
templates with documents for corporate image, among others 

Projects 
Digital Strategy Main features 

Platform for Teaching Support 
Resources (PRADO) 

Official learning management platform based on Moodle (a widespread 
standard software) to support face-to-face teaching and online teaching 
management. It guaranties the access to different training courses throughout 
the academic year and it provides online tutorial support and a communication 
channel as well. 

University Smart Card (TUI) Official member card at the UGR. It includes different services such as access 
to university catering services, sports centre, library, etc.  

UGR App Official android and IOS app at the UGR, it includes all services linked to the 
TUI and some other such as consulting the capacity of university study rooms  

Apps UGR Other apps: Atalaya 3D, GeoKeda, CIGES, etc.  

The use of ICTs in the teaching-learning process aims to build a significant learning process, supporting 
teaching by providing more attractive, interactive, and accessible materials, but also involving students 
in their own learning process, making it easier [4-6]. However, adapting the educational processes on 
High Education to ICTs is not an easy task and certainly involves specific training for professoriate. 
Students and teaching staff should be familiar with different trustable resources and online platforms 
that could be used in their classes.  

The health crisis derived from the pandemic of COVID-19 forced Universities to adapt their teaching to 
an online version in a very short time [7]. Undoubtedly, this new online scenario evidenced the need to 
continue investing technical and human resources to promote digital integration at Universities. In this 
context, new initiatives have been proposed by Universities, which have accelerated the implementation 
and use of novel technological resources for education and training purposes. At UGR, it is worth 
mentioning the Digital Teacher Training Program, which has been designed and developed to train 
teachers at the UGR in digitization strategies and virtualization of teaching, thus encouraging the 
acquisition of advanced digital skills [8]. The structure and program contents have been defined 
according to the European Digital Competence Framework for Educators (DigCompEdu) [9].  

Another interesting proposal from the Quality, Teaching Innovation and Planning Unit in coordination 
with the Resource Production Centre for the Digital University (CEPRUD) at UGR is the new project call 
concerning Digital Teams for online teaching. This proposal aims to focus on the specific needs of each 
individual Faculty at UGR and pursues the excellence in online teaching by offering teachers support 
and specific training in digital tools and resources for the development of digital teaching skills and their 
effective incorporation in teaching, tutoring and student assessment processes [10]. In this work we will 
comprehensively go through the proposal of the Digital Team for online teaching at the Faculty of 
Pharmacy at the UGR. 
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2 METHODOLOGY 

2.1 Digital Team Organization and Publicity 
A series of 10 lectures and workshops have been planned during the academic course. Each session 
is scheduled for 2 hours, which includes both a presentation of the topic and active discussions. The 
call of each session is made by email, one week in advance, using the distribution mailing list of the 
dean’s office, thus guarantying publicity among all teachers in the Faculty of Pharmacy. 

All sessions are open, and their attendance is voluntary. Nonetheless, they are recorded in order to 
facilitate the learning process and reach the maximum number of teachers as possible, especially those 
who could not attend to the scheduled session.  

After the sessions, all the materials given in the sessions as well as the recordings are shared with 
restricted access only to the university community at UGR by the official @go.ugr.es email accounts. In 
addition, a report of the sessions is uploaded as an open educational source at the webpage of the 
Faculty of Pharmacy [11]. 

2.2 Evaluation of the Digital Team 
Debates are encouraged within each session, which conclusions work as a feedback mechanism for 
the continuous evaluation of the Digital Team. In addition, an official satisfaction survey is shared among 
the teachers attending to the sessions, provided by the Quality, Teaching Innovation and Planning Unit 
at UGR. 

It is worth mentioning that the last session addresses a critical analysis of the goals accomplished along 
all sessions during the academic course. Likewise, in this meeting, new challenges will be targeted. 

3 RESULTS 

3.1 Digital Competence 
The provision of technological resources along the different Faculties and classrooms due to the 
pandemic has meant a great investment for the University of Granada during the last year. However, 
providing technology is not enough. Teachers need to develop different skills and competencies that 
allow them to make the most of such resources. This interdisciplinary working group arises, therefore, 
as a consequence of the changes that university education has undergone over the past years, with the 
intention of facilitating the acquisition of this knowledge in a collaborative manner.  

Teacher education in digital skills involves training in the knowledge, use, transfer and evaluation of 
digital resources to provide students with meaningful learning. Nevertheless, in the literature, it is not 
clear how to name the knowledge and capacities the teachers must have, and in many cases no results 
are specified. In 2018, Spante et al. [12] published a systematic review explaining the confusion and 
discrepancy in defining the terms “digital competence” and “digital literacy” depending on whether the 
concepts were defined by policy, research, or both, and whether they focused on technical skills or 
social practices. This review revealed a trend: “defining digital literacy by referring to research rather 
than to policy documents; while publications defining digital competence, are more diverse in relation to 
referencing strategies”. Furthermore, the authors explain that the definition of digital competence 
sometimes involves digital literacy and vice versa; therefore, concluding that further critical research 
was needed to specify and define these terms. It is worth noting the work of Sánchez Caballé et al 
(2020) [13] where different related terms are listed, in some cases used as synonyms when they are 
not: ICT competences, digital competences, information literacy, digital literacy, computer literacy, e-
literacy, ICT literacy, media literacy, digital skills, skills with ICT, among others. Herein, the authors also 
conclude that it is necessary to unify and clarify the concept of digital competence and to create a 
strategy for its implementation. 

Consequently, one of the initial objectives set by this working group was to establish what digital 
competences are, list them and decide how they could be learned. However, since terminology remains 
a challenge for experts, we decided to focus only on identifying the different digital skills needed to be 
improved in our case. To this purpose, we reviewed the UNESCO ICT Competency Framework, version 
3, for Teachers. This document considers the 2030 Agenda for Sustainable Development and consists 
of 18 competencies organized according to six aspects of the professional practice of teachers, grouped 
into three levels of pedagogical use of ICT [14]. Nonetheless, we finally decided to address the digital 
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competencies under the guidance of the document written by the Joint Research Center (JRC), the 
European Commission's science and knowledge service, which offers a common frame of reference for 
the development of the digital competence of educators in Europe (DigCompEdu) [15].  

Table 2. DigCompEdu competences and their organisation into areas (Modified from reference [15]) and 
their relationship with the sessions carried out by the Digital Team. 

 Areas Competence Scheduled Sessions 

Educators´ 
professional 
competences 

I. Professional 
engagement 

1. Organizational communication 
2. Professional collaboration 
3. Reflective practice 
4. Digital continuous professional 
development 

Outcomes and analysis 

Educators´ 
pedagogic 
competences 

II. Digital 
resources 

5. Selecting 
6. Creating and modifying 
7. Managing, protecting, sharing 

Tools in blended-learning 
PRADO (I)  
How to organize seminars and conference 
online 
Teaching & scientific divulgation  

III. Assessment 
8. Assessment strategies 
9. Analyzing evidence 
10. Feedback and planning 

 PRADO (II) 
 Tools in blended-learning 

IV. Teaching 
and learning 

11.Teaching 
12. Guidance 
13. Collaborative learning 
14. Self-regulating learning 

 Tools in blended-learning 
 PRADO (I) 
 Tips to improve streaming online teaching 
 Neurodidactics 

V. Empowering 
learners 

15. Accessibility and inclusion 
16.Differentiation and personalization 
17. Actively engaging learners 

 Tools in blended-learning 
 SPOCs 

Learners´ 
competences 

VI. Facilitating 
learners´ digital 
competence 

18. Information and media literacy 
19. Communication 
20. Content creation 
21. Responsible use 
22. Problem solving 

Tools in blended-learning 

The DigCompEdu Framework did not provide a definition of digital competence, but it did describe 22 
core competences distinguishing between teachers' professional competences, their pedagogical 
competences, and students' competences. In this document, these competences were organized into 6 
different areas (Table 2): area 1 refers to the professional environment, i.e., teachers' use of digital 
technologies when interacting with others; area 2 summarizes the competences necessary to use, share 
and create resources for learning; area 3 deals with organizing and managing the use of digital 
technologies; area 4 groups together what is related to evaluation; area 5 is dedicated to student-centred 
teaching and learning strategies; and area 6 focuses on what facilitates learners' digital skills. Note that 
areas 2 to 5 constitute the pedagogical core of the framework since they detail the competences that 
educators must possess to promote effective, inclusive, and innovative learning strategies, using digital 
tools. In addition to this, should forget the competence "1.3 Reflective practice", within area 1 of 
DigCompEdu which entails "reflecting, critically evaluating and actively developing digital pedagogical 
practice and that of its educational community".  

Table 2 also indicates which digital competences, among the 6 areas described by DigCompEdu, have 
been addressed by activities developed by this Digital Team. Within the area 2 “Digital Resources”, we 
have worked first in selecting, organizing, and adapting digital resources. Their availability, for teaching 
and learning, in the online platform PRADO was also of outmost importance, as well as managing, 
protecting, and sharing such contents. Regarding area 3 "assessment strategies", we have worked on 
the incorporation of digital technologies into formative and summative assessments. In addition, 
"analysing evidence" is key to interpret digital evidence on learners’ activity, performance, and progress 
to inform teachers and learners, and building a critical “feedback and planning” for the next courses. In 
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accordance with the competencies of area 4 (teaching and learning), we have designed a plan for the 
implementation of digital devices and resources in the teaching process, thus enhancing the 
effectiveness of teaching. In addition, the use of digital technologies and services enhances the 
interaction with learners, individually and collectively, within and outside the learning session (areas 5 
and 6). Finally, we will use the last session to close the Academic Course and work on our own 
professional engagement (area 1). 

3.2 Objectives 
The main objective of this Digital Team is to support and train the teachers of the Faculty of Pharmacy 
in the didactic use of novel teaching methodologies and ICT-based tools. We are committed to the 
effective integration of ICT resources into teaching, improving the digital skills of teachers and 
guaranteeing the quality of the teaching-learning process. This aim is not an immediate process but 
requires the development of knowledge and skills, along with active attitudes on both students’ and 
teachers’ side. In this context, sharing didactic and pedagogical experiences among colleagues 
significantly enriches the teaching practice and the learning experience of students. The implementation 
of this project addresses the following specific objectives: 

1 Training teachers on new teaching methodologies and provide support for their implementation. 
2 Encouraging the use of the digital platform at UGR, PRADO. 
3 Expanding the offer of new ICT-based teaching tools, exploring not only those focused on 

consolidating knowledge but also monitoring, tutoring and the assessment of students. Special 
attention will be paid to those resources that favour inclusion. 

4 Bringing students’ attention to the professional use of ICT technologies, improving the 
competitiveness of our future graduates in the labour market. 

5 Promoting active and creative learning environments that actively involve the student in their own 
learning, awakening their motivation and, consequently, promoting the achievement of 
meaningful long-term learning. 

6 Encouraging teachers to design their own open-source materials, contributing to the national and 
international university community. 

7 Consolidating ‘Digital teaching groups’ in the Faculty of Pharmacy. 
8 Identifying possible deficiencies and ICT needs, as well as promoting actions to improve teachers’ 

digital competences. 

3.3 Digital Agenda 
The scheduled sessions target the following training (Tables 3 and 4):  

3.3.1 Tools in blended-learning 
The current academic course at the UGR was offered under two teaching methodologies depending on 
COVID-19 situation: virtual and blended-learning. The most representative example of blended-learning 
teaching methodology is the flipped classroom, which aims to prioritize active learning during class time. 
To this purpose, it includes many learning resources and tools whose objective is to stimulate the 
acquisition of knowledge in a virtual way (outside the class), which is further consolidated in the 
classroom through the development of associated skills. 

During two consecutive sessions, eight different learning tools were discussed. All these tools are willing 
to transform the learning environment in the class into a dynamic and interactive system by actively 
involving the students. These tools are quite flexible and can be used either to introduce a specific topic, 
to deepen on it or to reflect or consolidate new knowledge. The tools developed were: (1) Know-Wonder-
Learn resource, (2) video-debate, (3) flash presentations, (4) cooperative problem or project-based 
learning, (5) interactive activities, (6) Journal Club, (7) peer evaluation or co-evaluation of activities and 
(8) gamification. A practical case of each, in the context of a Chemistry subject, was presented. The 
outcomes and the teaching experience regarding the development of such tools was debated, revealing 
their didactic strengths and weaknesses. In addition, their potential for implementation in other subjects 
and the appropriate temporality within the classroom was discussed.  
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3.3.2 PRADO (I): moodle-based platform at the UGR 
The Resource Production Centre for the Digital University (CEPRUD) at the UGR provides basic and 
advanced courses on its moodle-based platform PRADO, webinars and video tutorials that aim to 
support digital skills of teachers. In COVID-19 times, such digitals resources have exponentially 
increased, thus updating teachers' knowledge on virtual teaching in record time. However, the 
acquisition of digital skills requires a maturation period (and practice), which has not always been 
possible due to the frenetic pace imposed by COVID-19. 

From the didactic point of view, we must not force either teaching or learning processes to happen 
through technology. Instead, we must learn to use and above all adapt the technological means 
available to respond to the needs of each subject and student, considering diversity. During one session, 
teachers with great experience in using the digital platform PRADO, provided to their colleagues a 
pragmatic and close vision of it. It was discussed, among others, which PRADO resources and tools do 
they implement during their classes, how they are structured, strengths and limitations from the didactic 
point of view, whether they are used during or outside the class, which ones optimize teacher's work, 
which resource/tools is preferred for a particular task, etc. 

3.3.3 How to organize seminars and conference online 
Technology has helped us to stay connected to our personal and professional networks under the 
lockdown imposed by the outbreak of COVID-19. For instance, we were able to move Universities into 
online teaching in one week time, and we continue teaching through the screen. Many other things have 
changed profoundly in the academic world, including the organization of events, seminars and 
conferences that have also moved online, allowing us to organize meetings with colleagues from 
different parts of the world. Despite the social distance imposed by the screen, we still need to achieve 
an effective communication and build constructive spaces in which we can all share and exchange ideas 
and reflections. 

In this session, guidelines, and tips to transfer seminars and scientific conferences to the virtual world 
were given, including specific considerations and advice to be applied before, during and after the 
conference such as the use of social networks to compensate the lack of direct contact.  

3.3.4 Tips to improve streaming online teaching 
Streaming or synchronous online teaching is mandatory in the virtual teaching mode at the UGR. Herein 
the teaching-learning process occurs in real time, allowing the interaction among the students and 
between the students and the teacher, which encourages the exchange of opinions and critical thinking. 
Streaming online teaching is encouraged because a more dynamic learning environment is created, 
thus achieving a better student engagement and more successful learning experience through active 
discussion and immediate feedback. On the other hand, it also has plenty of technical challenges such 
as internet speed and connection, hardware requirement and software development. In addition, there 
are other audio-visual challenges that we were not completely aware of. 

This session was structured around a series of basic recommendations for the correct development of 
face-to-face classes in the virtual teaching mode. The issues addressed include the use of appropriate 
background, light, how to lay out a scene, frames, etc., as well as tips for planning essential audio-visual 
aspects such as discourse analysis, non-verbal communication or the use of chat and polling to involve 
the students. 

3.3.5 PRADO (II): assessment tools 
PRADO incorporates a grade book where all the assessments from the different tasks assigned in PRADO 
are incorporated. The grade book is generated automatically, and allows showing the grades, and 
changing them, at any time. It is also possible to sort the grades out into categories and calculate totals in 
various ways. The grade book is very useful when you perform a continuous evaluation; hence you are 
creating a great deal of grades inside PRADO with all the students being evaluated in the same way.  

In this session the display of the grade book was thoroughly explained (e.g., tooltips, filtering, import 
and export options from additional spreadsheets, editing, calculating, etc.), as well as other configuration 
items, included in the individual tasks, that are directly linked to the assessment.  
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3.3.6 Teaching & scientific divulgation  
According to the Spanish Education Law (LOU), Universities should be actively involved in the 
dissemination and transfer of knowledge to the society, contributing to the social and economic 
development. Therefore, divulgation is intrinsic to teachers’ duties. Dissemination must also be adapted 
to audio-visual media and Information Communication Technology (ICT) tools. There is a great offer of 
media for disseminating results such as institutional channels, press, radio, television, and the popular 
social networks. 

This session aims to provide teachers the necessary knowledge and tools to encourage/improve their 
digital presence regarding teaching and research results. This workshop will address, among others, 
basic information on building profiles and preferred communications strategies according to the different 
dissemination channels. We discussed, through examples, on the most typical errors; appropriate 
language, the importance of audio-visual aspects, how to control the information transferred to the 
media, and, above all, which media should we use to keep our presence active in the digital world. 

3.3.7 SPOCs  
SPOC acronym stands for Small Private Online Course, a virtual teaching tool (within the e-learning 
methodology) that consists of a training course on a specific subject. This kind of courses is generally 
implemented within an official subject, as a complementary digital resource, to guide the student in their 
autonomous work outside the classroom and support the acquisition of knowledge. The two most 
common didactic applications of SPOC courses are either as an introductory course to the subject or as 
a curricular support. The structure consists of: (1) a video capsule, (2) a supporting text document, (3) 
a follow-up forum / chat, (4) additional audio-visual content and (5) a self-evaluation exercise. The 
teacher guides the student throughout the teaching-learning process and supports him/her with 
synchronous or asynchronous tutorials. 

In this session, the referred pedagogical tools integrated into the SPOC were discussed, including how 
to implement a SPOC within the PRADO platform, how to make contents more attractive, etc. These 
concepts have been developed using the SPOC developed by the speaker in collaboration with 
CEPRUD for her own subject.  

3.3.8 Neurodidactics  
To guarantee a quality teaching-learning process, it is essential to understand how the human brain 
works during learning. Neurodidactics is a new discipline that defines new methods to empower the 
learning process, so that it fits better in the development of the brain. 

With the introduction of virtual teaching, teachers are struggling more than ever on keeping students' 
undivided attention and interest. The coldness of screen interaction can deteriorate the quality of 
teaching and virtual tutorials; therefore, it is essential to incorporate emotional intelligence into the 
educational process thus contributing to improve the pedagogical aspect of virtual teaching. 

This session began by explaining the neurophysiological basis of learning, connecting neurobiology and 
didactics. Afterwards, a discussion will be addressed about different strategies to optimize the teaching-
learning process using emotions, how to motivate students and the use of uncertainty to encourage 
students’ interest and other tools to achieve quality learning.  

3.3.9 Outcomes and analysis  
Digital competence does not only include the acquisition of knowledge in the field of ICTs but also the 
ability to put them into practice and use it consciously and correctly, with a specific purpose: in our case, 
teaching. Teachers should carefully evaluate the characteristics of their subject as well as the profile of 
their students, to conclude which ICT tools are more pedagogically suited for the teaching-learning 
process. 

In this last session we will discuss, among others, on how teachers adapted their teaching into the 
current COVID-19 scenario, how the digital world has revolutionised the teaching-learning process and 
address the debate within higher education on ‘continuous evaluation’ vs ‘infantilization of education’. In 
addition, different strategies that might help to implement proactive successful teaching will also be 
analysed. Furthermore, a critical analysis on the work of the Digital Team during the academic year 
2020/2021 will be performed, highlighting successes and shortcomings. To conclude, a draft for an 
improved new Digital Team proposal will be prepared, which would include those initiatives and 
concerns of the teaching staff for the following academic year 2021/2022. 
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Table 3. Discussed teaching strategies to be considered within the blended and virtual methodologies. 

Teaching methodologies Main features 

Problem-Based Learning (PBL) Students gain knowledge and skills by working through an authentic problem or 
issue 

Project-Based Learning (PBL) Students gain knowledge and skills for an extended period of time by 
investigating, engaging and solving an authentic and complex challenge 

Game-Based Learning (GBL) Students use games as a tool in the learning process, increasing motivation and 
easing the acquisition of knowledge and skills 

Gamification 
Students’ knowledge and skills will be developed in a game framework during 
the whole learning process, increasing motivation and easing the acquisition of 
knowledge and skills 

Debate 
Students cooperatively conduct a comprehensive research, summarize, 
categorize, develop critical thinking, and become proficiency in communicating 
information 

Interactive tools Students consolidate knowledge by practicing with ICTs tools  

SPOCs Students carry out a small online course which supports and consolidates the 
whole learning process 

Table 4. Digital tools on which the teachers have been trained. 

Virtual tools Description Link 

PRADO Official virtual moodle-based platform at UGR https://prado.ugr.es 

Google Meet / Zoom Real-time virtual conference platform 
https://meet.google.com 
https://zoom.us/ 

Google Drive Storage and sharing of teaching materials https://drive.google.com 

Google Forms Manage surveys and event registrations https://docs.google.com/ 

Google Calendar Online schedule https://calendar.google.com/ 

Online platforms of 
educational content Open access resources https://youtube.com; 

https://es.coursera.org; etc. 

Kahoot Game-based learning platform https://kahoot.com 

Quizlet Game-based learning platform https://quizlet.com/es 

H5p Game-based learning platform https://h5p.org 

Mailchimp All-In-One integrated marketing platform https://mailchimp.com/es/ 

Canva Online design and publishing tool https://www.canva.com/es_es/ 

Social Networks Share teaching and research results Apps: Twitter, Facebook, 
Instragram, LinkedIn, etc. 

4 CONCLUSIONS 
We are fully aware that the implementation of ICTs in higher education, and the transition to the digital 
culture, is still a challenge which demands a new role for teachers. Teachers should provide support 
and guidance to the student along the whole teaching-learning process, with the student being 
responsible of acquiring the knowledge and developing the given competences under a personal and 
enriching experience. One of the most successful tools to achieve this goal is the integration of ICTs 
and other online resources.  

This Digital Team, under a multidisciplinary approach, aims to support teachers at the Faculty of 
Pharmacy at UGR in this digital adventure by facilitating their training on digital competences, providing 
digital advice, and promoting collaborative work. In our sessions, teachers find a common and cosy 
place to share their interests and worries regarding diverse fields of action, didactic tasks, and 
approaches, being always open to testing new proposals, and adapting, as far as possible, to blended 
environments by using different digital methodologies in teaching. We are convinced that all the above 
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mentioned will definitely contribute to the improvement of digital competences among teachers and so 
the quality of the students’ learning process.  
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NETWORKING CASE STUDY IN STEM EDUCATION - APPLICATION 
LAYER PROTOCOL LABS 

M. Mikac 
University North (CROATIA) 

Abstract 
The TCP/IP network stack offers different communication services through defined standard transport 
and network layer protocols. It represents a networking subsystem that is currently used by most of the 
application layer protocols - for example, DNS (Domain Name System), FTP (File Transfer Protocol), 
HTTP (Hypertext Transfer Protocol), different e-mail protocols, and many others. All application 
protocols rely on transport layer protocols (TCP or UDP), but in their standard form, they completely lack 
any data security mechanisms. That is why nowadays networks include "security layer" protocols such 
as TLS (Transport Layer Security). 

When introducing application protocols to our undergraduate STEM students, we provide clear lab 
examples in which basic protocol facts can be checked by simply recording and analysing network traffic 
at the host. This paper gives an introduction to a few often-used application layer protocols and their 
relation to the TCP/IP network stack. It includes the description of our standard networking lab - using 
the well-known network analyzer, Wireshark, students have to notice and try to explain some specific 
events and protocol behaviours. Two application protocol-related labs are described - DNS and HTTP 
labs. As part of the HTTP lab, the basics of securing transferred data are depicted, explained, and 
hopefully, confirmed by students. 

Generally, the goal of the paper is to provide an explanatory example that can help STEM students 
understand the basics of everyday used application protocols. 

Keywords: TCP/IP, application protocol, Wireshark, STEM, networking, HTTP, DNS. 

1 INTRODUCTION 
The Internet is mainly based on ideas and protocols defined in the TCP/IP network stack ([1], [2]). Even 
though those concepts originate back in the 1980s, they are still used every day as dominant underlaying 
foundation for application layer protocols, such as DNS (Domain Name Server, [3]), HTTP (Hypertext 
Transfer Protocol, [4]), FTP (File Transfer Protocol, [5]), different e-mail protocols and other proprietary 
application layer protocols used in computer networks. The TCP/IP stack itself can be seen as a layer-
based system, as shown in Fig. 1 – the lowest layer relates to physical network technology used to 
implement communication links (e.g. Ethernet, optical, wireless or mobile), while network/Internet layer 
always uses IP (Internet Protocol, IPv4 [6] or IP v6 [7], with current Google statistics [8] showing the 
availability of IPv6 connectivity around 35%).  

 
Figure 1. TCP/IP network stack and some of standard application protocols.  

Some of interesting issues and functionalities of IP that are presented to our students were described 
in [9]. Transport layer of the TCP/IP stack proposes TCP (Transmission Control Protocol, [10]) and UDP 
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(User Datagram Protocol, [11]) – introduction to transport layer protocols and accompanying labs in our 
networking course was given in [12]. Actually, it can be said that transport layer offers a communication 
service for the highest layer protocols – application protocols. As depicted in Fig. 1, there is also a 
sublayer, we could call it “security layer” between application and transport layer, offering secure end-
to-end communication without changing application protocols. It is currently dominated by TLS 
(Transport Layer Security) protocol. 

When introducing application protocols to our undergraduate STEM students, we try to provide clear 
overview, followed by lab examples, that gives students the ability to check all basic protocol facts by 
simply analysing the recorded network traffic. While, for the most labs in this course, we use test 
environment based on multiprotocol emulator, IMUNES [13], using the principles described in [14], the 
application layer labs can be performed on any network enabled host, using standard operating system 
and network analyzer tool, Wireshark [15].  

The paper is organised as follows: after this introductory section, the application protocols covered with 
this paper (DNS, HTTP) are briefly described, followed by the short methodology section proposing 
methods for performing lab tests. The results section covers the lab exercises related to DNS and HTTP, 
confirming the theory and principles described in all previous sections. 

2 APPLICATION LAYER PROTOCOLS 
Application layer protocols are implemented on the highest layer of the TCP/IP stack and, by definition, 
use lower layer protocols to communicate with the network (and, of course, other hosts or users) – that 
kind of communication among neighbour layers is called vertical communication and it can be practically 
depicted as encapsulation procedure [14]. Shortly, in order to communicate with the network, certain 
protocol data needs to be transferred to the media (via the layer closest to the media, physical/link layer). 
After that the data travels through the network (as the signal through some kind of media) and finally 
gets to the destination, where, again, inverse process has to be performed – data being extracted from 
the media and pushed up to the appropriate layer and accompanying protocol. 

The communication among the hosts is allowed only so that the same protocols and layers can 
communicate – that is, so-called, horizontal communication. Meaning, HTTP protocol and application 
layer on one host can communicate only with the same layer and the same protocol – HTTP at 
application layer on another host. In practice, someone (HTTP client) sends a request to the HTTP 
server – server accepts the request and sends a response back to the client (using HTTP protocol as 
set of communication rules). All the communication on end-to-end basis is done using HTTP – but, 
clearly, lower layers are involved too – without their assistance (remember, lower layers actually provide 
service for higher layers) HTTP data would not be able to get to the destination!  

2.1 Confusing terms - application protocols, applications, apps 
Being at the top of networking subsystem, the application protocols can be considered to be the closest 
to users (all of us). As the matter of fact, we all use different application layer protocols to perform many 
of our every-day network related activities – reading and sending e-mails via different e-mail protocols 
(or HTTP when using webmail), checking for the news and hooking at the social networks (all using 
HTTP) etc. That being said, there may be some often used terms that could bring to confusion. As well 
as using different network services, most of us use cellular phones with modern operating systems – 
remember installing some apps (applications) on your mobile phone?! The same may apply to our 
desktop computers – we install different programs, applications. So, the term – application or app - may 
seem confusing to some of us, not only to our students! That is why we suggest explaining “the wider 
picture” to the students – as on lectures slide snapshot given in Fig. 2. 

We all use some kind of computer and networking equipment – our tablets, laptops, cell phones, TVs – 
on those devices, we use different programs (software, applications) to perform different operations. 
Among them, we often use web browser as an application that is in fact a program that visualizes web 
pages (psst, we shall not make even bigger confusion by mentioning web applications). But, the web 
browsers need to fetch those web pages from somewhere, from the network! For that, the browser uses 
networking subsystem of the operating system of the device (based on TCP/IP stack) to perform the 
part of its functionalities, related to network communication. That is depicted on Fig. 2 – user interacts 
with web browser (step 1, as depicted) and finally web browser shows the result on screen (final step, 
depicted as step ? since it is unclear how many steps we could identify – depends on how deep we want 
to analyse the process). 
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More precisely, the web browser shall use HTTP (application layer protocol) to obtain the web page, by 
sending HTTP request to the web server! Prior to that, it will have to use DNS to obtain required 
information about the web server user wants to access (basically, it has to obtain logical, IP address for 
the given symbolic web server (domain) address). In each case, web browser shall contact the 
application layer of the networking subsystem (step 2 in Fig. 2)! 

   
Figure 2. Schematic view – “wider picture”– user, software application and TCP/IP stack. 

Shortly – when talking about application protocols in our networking class, we refer to application layer 
protocols of TCP/IP stack (even though, the application protocol may be a term that could be used for 
other usages, e.g. rules of communication among two programs). The term application relates to certain 
user-oriented piece of software – program installed on the device, using certain operating system (e.g. 
Windows on desktop PC, Android on mobile phone, some kind of smart or proprietary OS on TV etc.).   

Additionally, Fig. 2 shows how the operating system relates to networking subsystem – while users 
interact with user apps (programs, such as previously mentioned web browser, e-mail clients or any 
other software requiring the networking) using some user interface (UI), the app, when necessary, must 
interact with networking subsystem (when handling user requests by sending something to the network 
and receiving data from the network, before presenting it to the user). The app shall only use the highest 
layer protocols (HTTP, DNS, FTP etc.). Based on the communication process, it can be considered 
client or server – client application (or software process) usually initiates the communication by sending 
some kind of request to the server, while server waits for requests, starts the processing and finally 
sends the response (most of our every-day used apps are clients – for example, the web browser is 
HTTP client). Less important for this paper, Fig. 2 also depicts that networking subsystem at its lowest 
layer must have the ability to use hardware related functionalities of the operating system – for example, 
sends the data to device drivers which are responsible for working with network cards etc. 

2.2 Domain Name System – DNS 
DNS is an important global public network subsystem responsible for associating symbolic domain 
names with various entity information necessary for Internet to work properly. In essence, it is a 
hierarchical and decentralized “database” with precisely defined rules for obtaining required control 
information, such as public IP addresses, for hosts available publicly, using so-called domain names.  

It is out of the scope of this paper to describe DNS in details – Fig. 3 depicts the idea of the hierarchy – 
at the top, there are 13 global root DNS servers [16], each containing the same database with all top-
level domain (TLD) server details. For each top-level domain (com, net, org and other generic TLDs 
(gTLD) and, mentioning only few, hr (Croatia), es (Spain), de (Germany) as country code TLDs (ccTLD)) 
appropriate TLD server contains the database of all “subdomains” (e.g. facebook.com, google.com and 
many others, for .com generic TLD). Each domain must have its own authoritative name server (NS) 
responsible for providing all DNS related information for certain domain. The closest to the end-users 
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are local DNS servers that are responsible for contacting all required servers, when and if necessary, 
and sending response to the clients. 

 
Figure 3. Concept of DNS hierarchy and communication – example of facebook.com lookup.  

When our application (web browser, for example) gets a user request to fetch the information from some 
web server (for instance, contacting Facebook with facebook.com or Google with google.com domain 
name entered in address field of the browser – as show in Fig. 3) it has to connect to the server. But, in 
order to connect, it must have server public IP address (symbolic domain names are here primarily to 
make it easier for us, humans, to remember the most used addresses) – in general, it has to obtain 
server IP address based on entered domain name, and that is why it has to contact the DNS before 
making the connection. Additionally, each device can store DNS cache locally (simply put, by recording 
all previously obtained domain name and IP address pairs), which may allow skipping some of steps 
described next. For the sake of the clarity, we skip considering the device local DNS cache. 

Our browser shall require server IP address from the DNS – as a DNS client, it connects to local DNS 
server and sends a query (step 1 in Fig. 3). Local DNS server has to collect necessary information and 
respond with the results. In the worst-case scenario, local DNS server will have to contact root NS in 
order to get information about TLD NS responsible for .com domain (steps 2 and 3 in Fig. 3). After that 
it would have to contact .com TLD NS in order to get address of authoritative NS responsible for 
facebook.com (steps 4 and 5). Finally, it would have to contact authoritative NS to get the IP address of 
the web server (steps 6 and 7). Obtained IP address is sent from local DNS server to the client (step 8) 
and, finally, the browser can produce and send HTTP request (and encapsulate it to TCP and IP – being 
able to fill in all required control information in protocol headers, including destination IP address in IP 
header). On transport layer, DNS can use both UDP and TCP. UDP uses well-known-port 53 on the 
server, and it is usually used for sending queries and retrieving results, while TCP is used for 
administrative purposes (the same TCP port number 53, is assigned to DNS). 

2.3 Hypertext Transfer Protocol – HTTP 
Today, HTTP is probably the most used application protocol – initially for browsing the Internet and 
nowadays with wider usage in different web and mobile applications for communicating with servers 
without standard hypertext document fetch and visualization. 

HTTP is encapsulated into TCP on transport layer, meaning that any HTTP based communication shall 
include logical TCP connection [12] – before exchanging HTTP packets, underlying TCP connection 
needs to be established. Well-known port used by default configuration of HTTP server is 80. The HTTP 
communication is based on request-response exchange – the client sends a HTTP request and the 
server responds with HTTP response. Based on configuration settings, the TCP connection can be “kept 
alive” to handle multiple client requests – it is default for HTTP/1.1, while older HTTP/1.0 insisted on 
closing the connection after each response-request exchange. Since TCP connection establishment is 
time consuming operation [12], continuous establishment and closures of connection may impact the 
performances. 

For standard application protocols, it is usual that protocol control information includes simple text 
keywords in header, followed by data payload. Since it is about clean, plain text format, control 
information can be easily read using any network analyser tool. For the education purposes, that fits 
perfectly, allowing students to check what is really being transferred. But, from security and privacy point 
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of view, that may be considered a flaw. That is why additional secure sublayer is used to protect and 
encrypt data being send through the network.  

2.4 Secure HTTP communication 
Any transfer of content or privacy sensitive data using HTTP or any other unsecure application layer 
protocol represents a security risk. That is where secure sublayer based on TLS come very handy – it 
offers real-time secure communication between client and server, providing encryption to data payload 
encapsulated to TCP segments. When used in combination with HTTP, secure HTTP is abbreviated as 
HTTPS. Instead of well-known port 80, HTTPS server well-known port is 443, by default. The basic idea 
of establishing secure communication in HTTPS is shown in Fig. 4.  

 
Figure 4. The concept of client/server negotiation when establishing secure HTTPS communication. 

Figure only shows the idea, not technical details – when HTTPS is used, TCP connection has to be 
established, as well as when using HTTP. But, prior to exchanging any data, the client and the server 
have to negotiate secure communication parameters. If both sides are able to conform the requests (for 
example, the server can insist on new version of TLS – if the client cannot support it, the secure 
connection cannot be established) the procedure of exchanging and checking certificates starts. In case 
all the checks are successful, symmetric key is generated and securely exchanged, and the secure 
communication can start! 

3 METHODOLOGY 
While using adapted test environment for standard student labs, as described in [9], [12] and [14], labs 
related to analysis of the application layer protocols can be performed in standard desktop environment 
– no emulated network is required and student can perform the analysis in real-world network. 

For the labs related to DNS and HTTP, network enabled PC is required, with installed network analyzer 
tool, Wireshark [15]. Lab example related to DNS and described in 4.1 uses nslookup tool to connect to 
DNS. It is a standard tool available on all platforms, providing direct access to DNS by sending queries 
and receiving DNS answers. It can be used for educational purposes to allow students to record and 
analyse network traffic and discuss some details of DNS (detecting transport protocol used, checking 
DNS related control information – type of query etc.). Official reference to Windows OS implementation 
of nslookup is given in [17]. 

Labs related to HTTP can be performed by using any available web browser. In this case, Mozilla Firefox 
was used, but the result should not be importantly different when using other browsers. For provided 
example, shared hosting server with prepared content and simple HTML page was used – commercial 
domain unin.com.hr is used, with Apache [18] as HTTP server. For preparing HTML documents, Visual 
Studio Code editor was used [19]. 
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In order to record a network traffic, Wireshark is started, proper network interface selected and capturing 
activated. After completing each lab or part of the lab, captured data is recorded and analysed, following 
suggestions given in official lab notes. Since used in real-world environment it was expected that large 
amount of network traffic shall be captured and it was suggested that recorded data is filtered – the 
simplest way would be filtering the data so that it matches server IP address (the static IPv4 address of 
hosting server for unin.com.hr is 185.62.75.251). Additional functionalities of Wireshark, such as “Follow 
TCP stream” can be used if necessary.  

4 RESULTS 
Using the methodology described in previous section, students are encouraged to study the official lab 
documentation and work on given assignments. In this paper, only few lab examples are covered, but it 
should give enough hints and ideas for expanding or adapting. The results are shortly described and 
accompanied with visuals of used tools. All the examples presented here relate to domain unin.com.hr. 

4.1 DNS 
Tool called nslookup allows us to interact with DNS. Depending on the implementation, it supports 
different optional parameters that can impact the results – for example, default DNS server can be 
defined, the type of the DNS query selected etc.  

The DNS lab example presented here queries the DNS for details about domain name unin.com.hr. 
When analysing the domain, if following the lectures as expected, student should be able to determine 
top level domain (hr) and its type (country code domain). Based on Fig. 3, it should be clear that host 
(DNS client) will communicate only with local DNS server (or default server set with proper parameter 
when calling nslookup). 

For this example, instead of using local DNS server (in home networks, usually the server administered 
by our Internet service provider), as default “local” DNS server we selected Google public DNS server 
[20] with IPv4 address 8.8.8.8. After that, we send default query to the DNS server, by simply sending 
known domain name (complete “trace” of nslookup command prompt can be seen in Fig. 5).  

 
Figure 5. Possible usage of nslookup tool to query for unin.com.hr 

The result, showing filtered traffic captured in Wireshark is shown in Fig. 6. As it can be noticed, the filter 
used in Wireshark is ip.dst == 8.8.8.8 or ip.src == 8.8.8.8. Why using IPv4 address 8.8.8.8? 
Because it is the address of the DNS server we are using as default in this example. 

What could be read and concluded from the captured data shown in Fig. 6? Actually, a lot! First of all, 
as directly seen in central part of the Wireshark window, the result shows and proves that DNS uses 
UDP as transport protocol and well-known port 53 on server side. Another thing that can be seen is that 
standard query including only domain name (unin.com.hr) produces total of 4 queries – first two, for 
certain reasons (correct lookup query for our domain would be if we enter correct fully qualified domain 
name, FQDN, which should end with a dot – unin.com.hr. instead of unin.com.hr) try to get info about 
unin.com.hr.Home – that is related to Windows networking and should be ignored. Without that, it can 
be seen that two different queries about unin.com.hr were sent – type A and type AAAA – A is asking 
for IPv4 address, while AAAA represents a query for IPv6 address.  
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Fig. 6 shows details of server response (DNS answer) to type A query. As an answer, it returns 
unin.com.hr public IPv4 address to the client. Also, when analysing the data, content view at the bottom 
of Wireshark window could be used to determine that plain text data (e.g. domain name) is transferred 
as packet payload. A query for IPv6 does not return any IPv6 since the server has no public IPv6. 

 
Figure 6. DNS query recordings in Wireshark (UDP at transport layer).  

Additionally, negative server responses (“No such name” response to unin.com.hr.Home query) could 
be analysed and it could be seen that default server (8.8.8.8) returns a name of one of the root DNS 
servers (a.root-servers.net) as administrative server that could have additional info about the domain. 

4.2 HTTP 
HTTP traffic for the analysis is generated using web browser connecting to prepared HTML example 
page at address http://unin.com.hr/edulearn (index.html file located in folder edulearn at the server). The 
web page includes a HTML form (used to fill some data – imaginary username and password - and send 
it to the server using POST HTTP method) and two images – EduLearn21 logo and our institution logo. 
Both images are located at the server. When visualized in the browser, example page looks as shown 
in Fig. 7, while the HTML code used for the web page is listed in Fig. 8. 

Couple tests can be done as part of this lab exercise. First, the web page access can be analysed – it 
should show TCP connection establishment and few HTTP requests – first for the web page 
(index.html), and then two more requests during the same TCP connection (HTTP/1.1 is used) for 
fetching the image files (edulearn_logo.png and unin_logo.png). 

 
Figure 7. Sample HTTP page at https://unin.com.hr/edulearn  
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Figure 8. Source HTML for sample page (Visual Studio Code snapshot).  

Another example would be recording the traffic after sending data through HTML form to the server. The 
screenshot of traffic recorded in Wireshark and filtered so that it includes only established TCP 
connection is given in Fig 9. The selected packet shows plain text data being send from the form to the 
server (username and password are clearly visible and that kind of HTTP usage represents security risk 
– the password is visible to anyone being able to record our network traffic). 

 
Figure 9. Unsecure HTTP – POST to the server with readable username and password.  

4.2.1 Secured HTTP - HTTPS 
The same procedure used to record traffic shown in Fig. 9 is used when analysing secure 
communication. But, instead of pointing the browser to http://unin.com.hr/edulearn, the address has to 
be https://unin.com.hr/edulearn – by that, the browser is informed that we want to use secure HTTP. 
That activates the process previously explained using Fig. 4. The recorded data (Fig. 10) shows that 
TCP connection is established, using server port 443, but no plain text can be found! That is because 
the connection was successfully secured and all the payload, including username and password, 
encrypted. 
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Figure 10. Secured HTTP – TCP connection, negotiation and “missing” username and password.  

5 CONCLUSIONS 
As part of our networking course, we try to provide clear overview of all topics, followed by practical lab 
examples used to confirm the theory presented during the lectures. When covering topics related to 
application layer protocols students are encouraged to study the official lab documentation and work on 
given assignments on their own, in their real networking environment. This paper described few quite 
simple and easy to understand lab exercises, covering and explaining expected results. It is our intention 
to organize the labs so that any student can confirm principles learned during the course. Due to the 
space limitations, just two of application protocols, DNS and HTTP, were included in the paper, but that 
should give proper overview of the methods used in our education process. 
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REMOTE LEARNING EXPERIENCES WITH INTRODUCTORY 
MOBILE APPLICATION DEVELOPMENT COURSE 

M. Mikac 
University North / Inter-biz (CROATIA) 

Abstract 
After years of providing an introductory mobile app development course for our undergraduate bachelor 
students in electrical engineering, during the Covid-19 outbreak and lockdown, we had to offer the same 
course as a remote e-learning course. It was our intention to cover all the topics of the standard course 
and to, somehow, carry out both the lectures and practical computer labs. While the lectures could be 
mostly performed as one-way, less-interactive remote learning, for computer labs we had to choose a 
solution allowing two-way interaction as well as mechanisms for students to present their current work. 

This paper describes the approach used for performing our course in remote learning mode. 
Synchronous lectures, as well as asynchronous recordings of those lectures, are shown as an example. 
Details and a list of useful tools used for remote two-way computer lab teaching are also given. Some 
remarks relating to (also online/remote learning) student exams are included, together with our 
subjective view related to the achieved students' results. In our opinion, it can be concluded that remote 
learning can be used for those kinds of courses, but, as it is presented in the paper, there were some 
time-related issues that resulted in some minor decrease of course scope, meaning that all the topics 
planned were not completely covered. 

Keywords: Mobile application, app, Android, Covid-19 remote learning. 

1 INTRODUCTION 
During the Covid-19 outbreak and lockdown, the lectures at our university were dominantly performed 
as online, remote e-learning courses. Occasionally, there were some lectures and practical labs that 
were held on-site as standard face-to-face lectures, usually with certain limitations and adapted to Covid-
19 epidemiology guidelines. It is clear that practical labs requiring specialized equipment cannot be 
performed remotely with the same scope and coverage and it can be concluded that replacing that kind 
of lecture with e-learning must influence the quality. However, there are some quite practical lectures, 
like the one described in this paper, that were successfully held remotely. This paper presents some 
remote learning experiences with our, skill-based, mobile application development course [1]. It will 
describe our approach used for both the lectures and computer labs, emphasizing two-way 
communication during the labs and exams, allowing the students to remotely present their mobile 
applications. Even though the results and overall remote learning experience with this course can be 
described as a success, it must be noted that some time-limitation issues resulted in minor changes to 
the course scope and some topics were skipped.  

The paper is organized as follows: after this introductory section, general information about the course 
is given, with remarks related to its remote e-learning performance. After that, technical details related 
to remote e-learning are presented, with a special remark about performing two-way communication 
during the labs and online exams. It is concluded that most of the students successfully managed to 
keep track of all the course topics and that obtained results (exams and resulting practical apps) were 
in fact not so different from those obtained in regular non-Covid conditions. 

2 COURSE DESCRIPTION 
An introductory mobile app development course for our undergraduate bachelor students in electrical 
engineering was held for years in standard form [1]. But, during the Covid-19 crisis, we had to offer the 
same course as a remote e-learning course. With some e-learning experience in other courses [2] that 
were already “transformed” because of Covid-19, we had the basic knowledge and were familiar with 
the standard tools that could be used – from Google Meet [3] for real-time synchronous lectures and 
labs, to Open Broadcast Studio (OBS) [4] to organize and record sessions for preparing asynchronous 
e-learning materials. Of course, standard learning management system (LMS) platforms such as Moodle 
[5] and Croatian “fork” of Moodle, Merlin [6], were used in order to communicate with students, distribute 
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learning materials and online resources – for instance, YouTube video lectures [7] recorded during the 
course. 

In the second year of their three-year undergraduate bachelor’s degree education, students of electrical 
engineering at our university can choose skill-based elective courses. One of the courses, described in 
[1] and discussed in its remote e-learning form in this paper is called “Mobile applications”. It should 
introduce mobile app development to our (usually, inexperienced) students and give them the basics of 
the Android application development. It is expected that students who pass the exam will be able to 
develop simple native Android app and apply it when solving some of their future professional problems.  

The course is credited with 3 ECTS points and it is organized as a skill-oriented course, with 30 hours 
of lecture lessons and 15 hours of computer labs. Most of the lectures and all labs are performed as 
practical as possible, using a standardized development environment. Currently, the official integrated 
development environment (IDE), Android Studio [8] is used to program and design the apps, using the 
preferred programming language, Kotlin. At the university, all desktop computers in the same lab (10-
15 workplaces) are, of course, equally equipped – using educational Windows 10 Professional licenses, 
Intel VT-X enabled CPU, 8 GB or more of RAM etc. Therefore, we could talk about a, more or less, 
unified development environment. In regular, “pre-Covid”, conditions one of our first goals is to make 
our students capable of using IDE as soon as possible – they become familiar with AVD Manager and 
Android Emulator [9] and able to create new emulated devices. Afterwards, they learn how to create a 
simple, no-coding, mobile application (a kind of “Hello world” example) and to deploy it on the virtual 
Android emulator device. 

2.1 Remote e-learning 
But, “the new normal”, Covid-19 conditions brought some changes in these default course setups. First 
of all, the lessons were held remotely, using live Google Meet sessions. In our case, synchronous 
lessons were recorded during the session and made available for asynchronous learning too (the 
concept was described in [2]).  

 
Figure 1. Adapted course flow 

More significant changes were related to computer labs – instead of using prepared and staff-
administered computers, students had to prepare their computers and configure the development 
environment on their own. Of course, every conscientious student would eventually prepare her own 
environment in regular lecture mode, too, but this Covid-19 model set an additional request – from the 
first lab further, IDE had to be available and properly set up on student PCs. In comparison to the original 
course flow presented in [1], an additional lab, marked as L00 was introduced. During that lab, students 
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had to independently setup prerequisites and configure the environment. Their efforts were additionally 
supported with live chat via and e-mail communication. The changed course flow is given in Fig. 1. 

As suggested in the introduction, there were some topics that were only partially discussed, skipping 
some details or less important facts (greyed flow rectangles on Fig. 1).  

3 TECHNICAL DETAILS 
As mentioned previously, standard tools for remote e-learning were used, including LMS, Google Meet 
as an online videoconferencing platform and additional utilities for preparing asynchronous content. All 
the tools and most of the ideas can be found in [2] and shall not be repeated here.  

Since it is all about skill-oriented courses, during both lectures and labs (Fig. 2), Android Studio IDE was 
used, accompanied with Android Emulator and prepared virtual devices. By that, resulting mobile 
applications could be shown on the shared screen as part of the online lectures – an example showing 
the usage of the emulator during the recorded lab introduction lesson is given in Fig. 3. 

 

 
Figure 2. Online lectures. Using Android Studio IDE during the lessons 

Each release of Android Studio and Android Emulator brings some new features that may help the 
programmers in their development process. With integrated location services, camera support and other 
functionalities, emulated devices can be used for extensive application testing and that was explained 
to the students. In the beginning, emulators were extremely slow and lacking important features, but 
that changed. Still, the virtual device (emulator) started on an average PC cannot overperform the real 
device. Therefore, prior to publishing the application, it is always a good suggestion to deploy it on a 
real device (or even better, more different devices).  

Using and testing the application on an actual device (phone, tablet or any other Android device 
connected to the developer computer, using a USB cable or wireless network) is the most realistic 
scenario. Connecting the device to the developer PC and deploying the app to that device was made 
so simple that students never had any issues with it in Android Studio. Additionally, it may be very 
fortunate for beginners or inexperienced students to finally see the result on their own devices!  
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Figure 3. Using Android emulator in lab introduction lesson 

3.1 Screen mirroring and real device control 
Android Studio IDE allows using different tools on both virtual and real devices (file explorer, memory 
and performance analysis, debugging etc.) and performing useful tasks. For example, one can take a 
screenshot of the device screen. But, when using real devices, especially in remote e-learning scenarios 
it would be very handy to have the ability to show the device screen as a part of the desktop user 
interface. That function is usually named screen sharing or screen mirroring. By having that feature, we 
could simply present behaviour of the developed app on the real device – when lecturing, the real device 
screen could be shown to the audience. Even more important for this course – it would allow the students 
to share the screen of their devices during computer labs, when taking the temporary role of presenter 
during Meet session. Unfortunately, that feature is not available in IDE – we can take screenshots or 
even record screen behaviour, but a direct display of the device screen is not possible. 

 
Figure 4. Using SCRCPY and Android emulator 

But, there are many third-party solutions which can be used. The one selected for this course and 
suggested to students as the best solution, not only for screen mirroring but for controlling the device 
from a desktop PC is SCRCPY [10]. It is a simple utility, free tool that uses Android Bridge (adb) to 
connect to device and implements screen mirroring and additional control of the selected device. It is a 
program that starts from command prompt, but with many powerful options. Fig.4 shows the working 
desktop environment while developing a sample application for this occasion, started in both the 
emulator (right positioned) and old Android device with activated SCRCPY (left positioned on Fig. 4). 

3.2 Computer labs and exams 
As already stated (with all the details available in [2]), our remote e-learning is organized so that lectures 
are performed using Google Meet videoconferencing sessions, synchronously, according to official 
timetable and schedules. In addition, the “one-way” part of the synchronous lectures is recorded and 
later published as asynchronous lectures on YouTube. On another hand, computer labs include a short 
(synchronous and asynchronous) video introduction, but the most important part of the labs is done by 

2951



 

 

students themselves. Both lectures and labs are covered with offline documentation, too (PDF textbooks 
or PowerPoint slides). 

Since the idea of a skills-oriented course as the one described here is to teach students the basics of 
mobile application development, it is expected that they are able to follow the instructions and present 
their results. The same applies both to computer labs and exams. 

For the computer labs in remote e-learning form, students were divided into smaller groups (up to 10 
students). All the students from each group had to connect to their dedicated Meet session. During the 
session, the educator was able to keep track of student activities and perform presentations if necessary, 
with or without voice communication and integrated chat. More important, Meet session allows each 
student to present their work when asked by the educator. While presenting, results (source code or 
XML files in Android Studio) are simply shared with the audience using the desktop sharing feature of 
Google Meet. But, as described in 3.1, using available tools every student can show exact results of 
their work – created applications can be deployed and shown on their emulated virtual devices, but also 
on their phones with screen mirroring, using SCRCPY. 

Similar to the labs, with even greater importance, exams require two-way, usually 1:1 communication 
with the student. For the course described, all the exams were accomplished in a remote, online form. 
Of course, classic written examinations in this form were transformed to tests with simple generic 
questions implemented in LMS, but it was never an idea to skip oral exams. Basically, written tests were 
used to exclude students who did not even try to prepare for their exam. Without a second thought, it 
was decided to conduct the oral exams with the same tools used in lectures. The only difference was 
that 1:1 Meet sessions were used – during the exam, the student had to present and show the results 
similarly as it was the case during computer labs. 

The evaluation results were not significantly different from those in pre-Covid years – percentages of 
students successfully finishing the course were within borders. From the lecturer’s point of view, the lack 
of direct face-to-face communication can be most certainly considered as the biggest drawback. As well 
as the necessity to transform lectures to be more appropriate for presenting on the remotely shared 
desktop instead of standard whiteboard. On the other hand, some situations may lead us to the 
conclusion that there was a positive impact making students more independent, since they had to 
configure and setup the development environment on their own at the early stages of the course.   

4 CONCLUSIONS 
“New normal”, Covid-19 conditions brought certain changes in the learning process. Our skills-oriented 
mobile application development course was completely performed using remote e-learning methods. 
The course included quite practical lecture lessons and computer labs and it was not clear how shall 
students react and respond to the new principles. Surprisingly, or not, performing the course remotely 
did not show any important drawbacks - neither did it point out some drastic lecture related issues, nor 
evaluation and results issues. 

As a matter of fact, the approach used during the course seemed to make students more independent 
and resourceful in the suggested development environment. From the lecturer’s perspective, a lack of 
face-to-face communication was expected to be the biggest problem of the Covid-19 learning form. It 
really is, but the evaluation and exam results let us conclude that it did not have such a severe impact 
– standard communication channels – e-mail, chat and communication during videoconference sessions 
obviously did the magic, as well as the students, attending synchronous and asynchronous lessons and 
studying the topics that interested them. 

For the sake of clarity, it must be stated that some topics or details of certain topics were left out of the 
lectures due to time limitations – but, the influence of that, slightly narrowed scope is not considered to 
be crucial or important. 
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PREPARING CHILDREN FOR SCHOOL 
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Abstract 
In order for the transition from preschool to elementary school to pass with as little stress as possible, it 
is very important to prepare both the child and the parents. In the new, school environment, the phase 
of new experiences and challenges for the child begins. The child needs to adjust to the new rules of 
behavior, sit in one place and follow certain activities for a long period of time until their end. 
Furthermore, their ability to learn and perform tasks is constantly assessed. Also, it is the first test of a 
child’s social, emotional, intellectual, and other abilities. In order for a child to be able to meet the new 
requirements, they need to be mentally and emotionally mature enough to start school. On the way to 
prepare for school, the cooperation of parents and preschool institutions is necessary, and their common 
goal is for the child to become independent, self-aware, self-confident, and accepted in the new 
environment. Cooperation between parents and preschool teachers is based on two-way 
communication, joint decision-making, and encouragement of the child’s development and learning. 
Two-way communication in this relationship is very important because both parties possess information 
that is important to share with each other in order to achieve the set goals in relation to the child, parents, 
and preschool teacher. Quality cooperation has three important characteristics: equality, activeness, 
and responsibility of both the parents and the preschool teacher. Equality means that the goals and 
obligations related to the upbringing of the child are shared, activeness means that the development of 
the child is encouraged and responsibility implies that both parties have their duties and rights. It is also 
important to emphasize that cooperation is based on mutual trust and respect. What is the importance 
of cooperation between parents and educational institutions? This type of cooperation results in the 
parent’s better understanding of the work in the kindergarten, and later in the school, increases in their 
parenting competencies and in that way correctly providing help and support to the child, thus increasing 
the quality of the child’s care. The child also benefits from cooperation. They achieve better success in 
kindergarten and school, increase their self-confidence, successfully overcome difficulties, believe that 
their parent can help them, and value education as a part of their life. With the cooperation of all 
participants, the quality and successful transition of the child from preschool to elementary school is 
achieved. 

The main goal of this paper will be to present the characteristics of the child's development and 
readiness for elementary school, to describe quality cooperation and forms of work with parents, and to 
determine their well-being. In particular, the roles of all factors of cooperation will be considered.  

Keywords: child, cooperation, parents, preparation for school, preschool institution. 

1 THE CHARACTERISTICS OF CHILD DEVELOPMENT IN PRESCHOOL AGE 
Childhood is a period of rapid and complex development that affects a person's later development and 
their understanding of subsequent and more complex behaviours. Knowing about a child’s motor, 
cognitive and socioemotional development is very important for knowing how to approach a child. When 
we are well-informed about the child's development, we are able to make changes in the child's life and 
resolve the problems that children and parents face. The most important goal therefore is to create 
optimal conditions for the child's development. 

Child development is a dynamic process that takes place within a certain social context, which is in turn 
influenced by hereditary and environmental factors, as well as by the development of neurological 
structures (brain, nerves etc.). In Starc et al. [1], the authors emphasise the importance of a holistic 
approach to the study of child development, setting out the following principles:  

• development begins before birth; 
• development has several interrelated facets. This includes physical, cognitive, emotional and 

social development, all of which are interrelated and progress simultaneously. Therefore, any 
development intervention approach affects all areas of development;  
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• development occurs in predictable increments, while learning takes place in recognisable 
sequences, which further allow for individual variability with regard to the child’s rate of 
development and their learning style;  

• development and learning occur as a result of the child’s interaction with people and the objects 
surrounding them;  

• the child is an active carrier of their own development. 

The following are the basic characteristics of the physical, intellectual and socioemotional development 
of a preschool-age child. Physical maturity is an indicator of a preschool-age child’s good development 
and health and is considered a prerequisite for proper mental and social development. In order for a 
child to withstand the physical and mental strain that awaits them when they start school life, their 
physical development needs to be at a satisfactory level. Their level of physical maturity is assessed 
based on certain parameters, such as the height and weight of the child. The average height of a six-
year-old boy is about 120 cm, while the average height of a six-year-old girl is 117 cm. The average 
weight is the same for boys and girls, about 20 kg. The motor skill development of a preschool-age child 
occurs through learning and exercise, which includes balance training, strength, speed and mobility [2]. 
In addition to height, weight and adjusting to a new sleep rhythm, a child’s physical maturity or readiness 
includes bladder and bowel control. Most children establish this control between the ages of three and 
five at the latest. The physical development of a preschool-age child includes the development of motor 
skills that take place in stages, manifesting in posture improvement, movement development and object 
manipulation. According to Starc et al. [1], seven distinct basic motor skills in preschool-age children 
may be distinguished: balance, coordination, strength, speed, flexibility, precision and endurance. 
Balance involves maintaining a coordinated body position, static and dynamic balance being the two 
distinguished types. Coordination, moreover, encompasses the dexterity and ability to move the whole 
body skilfully, as well as hand movements, learning speed, performing certain movements and 
performing complex motor reactions. Strength is developed through exercise and involves muscles 
which move the body. Speed is the ability allowing for the fast and precise execution of simple tasks. 
Flexibility is manifested in the performance of certain large-amplitude movements. Precision means 
performing precisely defined and directed movements and mostly depends on the emotional state of the 
individual. The last skill is endurance, which primarily depends on motivation, and implies performing a 
certain action over a longer period and with varied intensity [1]. In order for a child to adapt to school life 
and do schoolwork successfully, it is important for the child to have developed senses, primarily sight 
and hearing in order to get to know the world around them [3]. Health and proper physical development 
contribute to the child's self-confidence, to their position among peers and their positive self-image. 
Furthermore, the prerequisite for this is that the child adapts to school life as easily, quickly and 
successfully as possible and that they overcome the struggles they may encounter. Precisely because 
of these situations that make up the child's daily life, physical maturity for school requires, among other 
things, that the child have no difficulty when standing, moving independently, sitting, feeding 
independently etc. The motor skills of a preschool child need to be developed enough that they walk 
independently, run, dress themselves and have uniform muscle mobility. These skills are considered to 
be the main prerequisite for the acquisition of reading and writing skills. Before first-year enrolment, a 
school doctor examination is mandatory. The doctor assesses the child's physical maturity needed to 
start the first year of primary school.  

The level of intellectual development of a child is extremely important in order for them to be able to 
respond to school demands, which are primarily of an intellectual nature. Furthermore, this intellectual 
development refers to speaking and communication skills that are considered the basis for human 
interaction and the process of learning and teaching [3]. Intellectual development evolves the fastest in 
preschool age, as is confirmed by numerous studies, which is why during kindergarten special attention 
is paid to quality intellectual exercises. A preschool child is an explorer who observes the world and its 
ways, they marvel at what is unknown to them, they are curious, they ask a series of questions and they 
get to know and perceive their own environment through their senses [4]. The preschool period is 
important for the intellectual development of the child, when the goal is to expand children's knowledge 
of the environment in which they find themselves and to motivate them to seek new knowledge. 
Cognitive development refers to mental processes that help a child understand the world around them 
and adapt to it. The main processes that form the basis of cognitive development are the gradual 
development of internal representations, the use of symbols for persons and objects and the gradual 
development of thought operations such as comparison, analysis, synthesis, reversibility, abstraction 
and generalisation [1]. Intellectual maturity is the result of long-term development, encouragement and 
exploitation employment of the child's mental abilities and potential for acquiring knowledge, skills, 
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habits, as well as their openness to new experiences. By actively engaging with the environment, 
spending time in nature, moving in space, using different materials, having producing varied and various 
effects on the environment and on objects, the child becomes aware of the changes they deliver in their 
environment, they perceive relationships between objects and compare them based on similarities or 
differences. The intellectual maturity of a preschool child is manifested in adequate speech 
development, the development of perception, thought and memory, which are closely related to the 
ability of holding attention [5]. During the period of preparing the child for school life, the child 
independently expresses their own opinions, attitudes and desires. In preschool, the child speaks 
fluently and correctly, they can put phonemes together into a word, they can recognise the initial 
phoneme of a word and they are able to hear a given word as a whole and distinguish it from another. 
A child knows about 3000 words at this age, but in one day they are able to use only about a hundred 
words [3]. Markulin and Simić [6] use the term “intellectual-cognitive maturity”, which implies developed 
and realistic thought, the ability to reason, solve problems, distinguish, understand analogy, have a 
grasp on spatial and temporal orientation, understand quantitative relations, having the ability to 
concentrate and pay attention for 20 minutes or longer, as well as to participate in school work and 
learning. The preschool child can notice and name basic colours, and they can also distinguish 
transitional tones. Also, by the time they start school, the child starts conceptualising spatial relationships 
using the words left, right, forward, backward, up, down etc. Before going to school, children will have 
formed an idea of space, so they are able to draw simple situations in space that are well known to 
them. It has been shown that children who are insecure when perceiving space and spatial orientation 
often experience more serious difficulties when learning to read and write [4]. A child between the ages 
of five and six is intent on learning and exploring the environment around them, thus making progress 
in regulating their own attention. Their attention span is longer and it is harder to distract them; they 
focus on the aspects of the tasks before them, while also neglecting irrelevant details. The child 
systematically scrutinises the possibilities of a given activity they are engaged in. They are able to single 
out objects by one or sometimes two properties, they understand natural phenomena and social 
relations, they form categories consisting of several objects, connect symbols, objects or phenomena 
that are similar to each other and they have an increased interest in letters, texts and books. Also, they 
begin to compare sizes, distinguish and name shapes like squares, cubes, triangles; they single out 
objects that do not belong to a group according to shape. They distinguish between today and tomorrow, 
are interested in the clock and the calendar, they can name seasons and days of the week, but they do 
not know which day precedes and which follows; they also are able to identify the time of day, observe 
objects in motion and speed. In addition to this, children at this age show interest in numbers, understand 
the finiteness of life, but not that death is an integral part of life; their memory improves, which contributes 
to reasoning and their problem-solving skills. Their intentional memory also improves, they plan how to 
solve a problem based on different experiences and ideas, they begin to recognise the mechanism 
behind devices and machines, ask numerous questions and ask about the meaning of words they do 
not understand. The child develops metamemory, i.e. they realise that they remember familiar things 
more easily than what is unknown to them, but at the same time they overestimate their own capabilities. 
Furthermore, there is an increase in accuracy and range of memory, the child remembers what they find 
interesting, they use all forms of strategy for meaningful and intentional problem solving, they have 
newly-formed ideas, they discover the laws and principles of work, and they imagine specific 
hypothetical situations [1]. The development of a preschooler’s memory depends on their preferences, 
ability to think logically and their activities. The ability to think logically develops before the child begins 
school, in line with the development of major thought about general or abstract concepts [3].  

The preschool child gradually develops on the socio-emotional level and builds a relationship with 
themselves and the people around them. Over time, the child begins to notice and understand the 
emotions of people who are part of their environment. Before going to school, the child needs to be 
emotionally stable in order to accept the situation before them, as well as the conditions that await them, 
all in order to more easily acquire new knowledge and establish social relationships with their peers and 
the teacher. Preschool children show their own feelings, adapting them depending on the situation, and 
they also express anxiety and fight for their position in society. Emotional stability is frequently singled 
out as an important prerequisite for a child’s successful adaptation to the school system, precisely 
because they become subject to evaluation, positive and negative criticism that needs to be accepted 
in the right way. In preschool, children are in a positive mood with positive thinking, they are tolerant and 
ready to face the challenges of learning new things, these primarily being success and failure, from 
which each child needs to take away valuable lessons for their own selves [3]. When a child gains 
emotional stability and control and is tolerant of frustration, they are then considered emotionally mature 
enough for school. Precisely because of this, the child will be persistent in learning even when the class 
material is not interesting to them, and they will be able to refrain from sudden expressions of emotion 
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[4]. The emotional maturity of a preschool child is manifested in stability and self-control. An emotionally 
mature child maintains their own emotions, they are persistent and direct their own attention to what is 
interesting and useful to them [5]. If a child is emotionally immature, they are more likely to become 
unmotivated, unable to control their own behaviour, and adhere to school discipline. This kind of 
behaviour results in poor social acceptance by peers, avoidance, teasing, lack of self-confidence and 
the motivation to learn. The emotional maturity of a preschool child is closely related to social maturity. 
It is generally implied that the child has friends with whom they spend time talking and playing every day 
and that they are accepted as an equal participant in their community. In preschool age, the child has 
adopted basic norms of behaviour, independently achieving their own goals, they are willing to 
cooperate and align their own desires and interests with the interests of their group [4].  

The school clearly defines the rules of conduct that the child should follow and adhere to. When starting 
school, the child comes into contact with a large number of previously unknown people, they interact, 
make friends and fight for their own position among peers, which are often the main criteria for success 
and acceptance. In addition to the above, the social maturity of the child is manifested in the 
conscientious fulfilment of obligations, in adhering to the rules, in the interaction and mutual cooperation 
with teachers and peers. The child displays independence in everyday situations, they understand the 
feelings of the people around them and can identify with them. A socioemotionally mature child is well 
accepted by peers, is social and positive, adapts more easily to school and new responsibilities, is aware 
of their own abilities, has high self-confidence and is satisfied [7]. Children between the ages of five and 
six typically express emotions in a socially acceptable way. At that age, they mostly express anger 
because their plans and ideas are not being accepted, because their ego is hurt or because they are 
denied validation or their initiatives are dismissed. Expressing direct aggression is rare, whereas ridicule, 
swearing, bragging and mocking are common. The development of the concept of the self takes place 
through self-knowledge, self-evaluation and self-regulation. Around the age of five, the child knows that 
they cannot change their sex and adopts socially accepted gender behaviour. The child is still focused 
on physical characteristics but acquires knowledge about their own abilities and is able to discern basic 
emotions [1]. When it comes to self-esteem, a child between the ages of five and six can admit their 
own failure in front of others, is very sensitive to criticism and develops methods for failure avoidance, 
telling defensive lies in order to protect themselves from potential failure. Research shows that 
socioemotional maturity is necessary for the child's success in school, adjustment and positive self-
development [8]. In addition, socioemotional development in children is associated with academic 
success, the successful realisation of social relationships with peers [9], is correlated with a more 
successful career and better mental health [10], as well as with greater social acceptance [11].  

2 THE CHILD'S PREPARATION AND READINESS FOR SCHOOL 
A child’s preparation for school begins long before they start school. Everything a child learns and adopts 
from birth will play a big role in this new impactful change in their life. The child should be taught 
independence from the start, they should be encouraged to overcome new challenges and it is crucial 
to be patient with them. Going to school is an important milestone for a child in itself, marked on the one 
hand by excitement and anticipation, and on the other, by possible stress and uncertainty. Since they 
find themselves in a new environment, are faced with new tasks and roles and meet new people, it is 
very important to enable the child to perform this transition as easily as possible. Preschool educators, 
parents and teachers, as well as other expert staff all play a key role in this adjustment. Whereas during 
preschool the child is in a less formal environment that is more play-oriented, school is much more 
structured. In order to successfully participate in classes, the child needs to be concentrated on class 
content and class exercises, they need to understand the content, follow the teacher's instructions, sit 
in one place for up to 45 minutes, accept that the classes change and that the breaks are short, behave 
appropriately in their peer group and adhere to other school rules.  

Preparing a child for school refers not only to the period before coming to school, but also to the first 
months of schooling during which the child learns to adapt to school requirements. This is not a static 
point of readiness; rather, a long process of the child's adjustment to school [12]. A child's successful 
adaptation to school includes academic and cognitive skills as well as emotional and social adjustment 
[13]. Academic and cognitive adaptation is reflected in academic success, i.e., in mastering academic 
skills (writing, reading and arithmetic) and developing cognitive skills (memory, attention, verbal abilities, 
etc.). When a child displays positive emotions with regard to school, it is a sign of emotional adjustment. 
Social adjustment refers to good peer relationships, a good relationship with the teacher, acceptance of 
school norms, and appropriate participation and behaviour in the classroom. Dockett and Perry [14] 
state that parents and educators generally agree that the most important component of the transition to 
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school is social adjustment; however, they point out different aspects of this adjustment. While educators 
look at social adjustment through functioning well in a larger group, or through following teacher 
instructions and exhibiting independent behaviour (when called for), parents find it more important that 
the child successfully adapts to teachers in their new environment and has no problems separating from 
their parents. It is also very important for the child to work with their peers to make them feel accepted 
in the classroom and find their place in the group. Social adjustment largely affects emotional adjustment 
and easier social acceptance in school. Some schools abroad have so-called “buddy programs”, where 
slightly older students are paired with children who have started first grade [14]. They help them adjust 
to the new environment, spend class breaks with them and serve as an example of how to fit into the 
school environment. 

School readiness and school maturity are very often used synonymously; however, they actually refer 
to slightly different concepts. As stated by Čudina-Obradović [15], the term “school maturity” is more a 
reflection of the child's biological development (maturational aspect), while school readiness puts 
emphasis on adapting to school requirements, meeting the teacher’s criteria, learning advancement and 
the child's ability to show it. While a child's school maturity cannot be influenced, school readiness can 
be increased by preparing the child, i.e., exposing the child to similar experiences and encouraging them 
to practice their skills, express emotions etc. [12]. Nowadays, the somewhat outdated traditional concept 
of school readiness has come under criticism, since traditionally the emphasis is placed on the child's 
individual abilities and characteristics. On the other hand, a new approach has been developed that 
deals with contextual factors in school and within the family, as well as the correlation of both. 
Researchers favouring this approach look at the processes of transition and early adjustment to school 
life through the prism of the readiness of the child, the readiness of their parents and the readiness of 
the school itself [16]. Čudina-Obradović [15] also follows this approach, analysing the new definition of 
readiness for school life, which includes the context of family, of the preschool institution, of teachers, 
of the school and of the wider community. The readiness of the parents manifests itself through active 
upbringing and the creation of the best possible atmosphere to foster the child’s curiosity and learning 
process. The readiness of preschool institutions refers to the higher number of programmes encouraging 
active learning, thought processes and the child’s initiative, the lower ratio of educators to children, 
continuous staff training, successful coordination with schools and good cooperation with parents. In 
order to welcome the child in the best possible way, the readiness of the teachers is also very important; 
their insight into the basic mastering of pre-maths and pre-reading skills by new students, the 
organisation of additional tutoring for children who are less well prepared, active collaboration and 
cooperation with parents, the organisation of a special format for working with children belonging to risk 
groups and daily monitoring of any changes. The school itself also contributes to the overall readiness 
of the child by recruiting children for first-year enrolment one year in advance, as well as through short 
programmes of indirect teaching, the organisation of educational meetings and workshops for the 
parents of soon-to-be students, the implementation of appropriate conditions for additional work with 
children belonging to risk groups, cooperation with preschool institutions etc. Its readiness is often 
reflected in the inclusion and integration framework it offers. The community, as a wider ecosystem, can 
also indirectly support the child’s readiness for school life through cooperation with the school and 
through offering various additional programmes as well as through funding and organising the 
continuous education of teachers and parents. Such an ecological approach, derived from 
Bronfenbrenner's ecological systems theory, focuses on the interaction of the different systems present 
in a child’s life in the process of shaping their readiness for school life [17]. 

The Professional Association for Childcare and Early Years (PACEY) published, in 2013, the results of 
a study titled What does “School-Ready” Really Mean?, in which 519 respondents — both parents and 
educators — participated. The study showed that most respondents from both groups believed that, in 
order to be ready for school life, a child must have strong social skills, must be able to handle their 
emotions, be able to take care of themselves as well as be curious and have the desire to learn. It is 
interesting that, among all the respondents, only one-third of educators and one-fourth of parents 
believed that a child must learn basic skills, such as reading and writing, prior to starting school. 
Furthermore, 58% of educators and 40% of parents believed that the role of play in preparing children 
for school life was important and that it should be given greater emphasis, which is supported by various 
other studies [19], [20]. Additionally, almost half of all the respondents thought that the main obstacles 
in preparing children for school were the lack of communication with the parents and the school, as well 
as a lack of cooperation overall [18]. Whitebread and Bingham reiterate that all children, of any age, are 
willing to learn; the only question is what about. This is why they define readiness for school life as the 
“fixed standard of physical, intellectual and social development that enables children to meet the 
demands of school life and assimilate the curriculum that usually entails specific cognitive and linguistic 
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abilities” [21]. In addition to physical, intellectual and social readiness, it is necessary for the child to be 
medically, emotionally and motivationally ready to attend school. While some children are accepting of 
their school obligations, get their books ready and are able to sit still during a lesson, other children are 
still too playful and find it more difficult.  

The usual criteria used to assess the readiness of children to attend school are chronological age as 
well as psychophysical maturity. Children who reach the age of six by 1 April of any given year are 
required to start attending school and undergo an assessment process to determine if they are 
sufficiently mature. If it is determined that a child does not meet the criteria of psychophysical maturity, 
first-year enrolment is delayed for one academic year. In the event that the same difficulties are also 
present in the following year, the child is assigned to an appropriate programme for covering the 
curriculum. In exceptional circumstances, early enrolment can be granted, as well as a temporary 
exemption from mandatory enrolment. Looking at the data on pre-enrolment and enrolment in primary 
schools of Zadar County1 shows that, in the academic year 2018/19, 1788 children took part in pre-
enrolment and 1638 of them enrolled, then in the academic year 2019/20, it was recorded that 1772 
children took part in pre-enrolment, 1655 of whom enrolled and, in the academic year 2020/21, out of 
1698 children taking part in pre-enrolment, 1625 enrolled. The differences between pre-enrolment 
participations and actual enrolments are due to decisions by the State Administration Office of Zadar 
County on the delay or temporary exemption from mandatory first-year enrolment reached in the cases 
of some of the children. The assessment of psychophysical maturity often entails determining what 
general information the child has regarding themselves, as well as their phonological awareness, visual 
memory, temporal and spatial awareness, vocal synthesis and analysis skills, reading and speaking, 
knowledge of numbers and colours, capacity to associate quantities with numbers, graphomotor skills, 
knowledge of everyday facts and concepts, problem-solving capacity, visual discrimination and 
oculomotor coordination. Their motivation, concentration, personality and willingness to cooperate are 
also assessed. 

2.1 The Role of Parents 
The parents are undoubtedly the ones who know their child the best. Therefore, in order to help the child 
as much as possible within an institutional programme, this knowledge should be utilised. The parents 
are the child’s first socialisers, and their assumptions, perception, expectations, hopes and fears affect 
the child’s preparation for school life [22]. Their approach to school is reflected in the emotions that the 
child experiences after transitioning from kindergarten to school life. In a child’s preparation for school, 
parental participation in the kindergarten’s transition framework is important (e.g., arranged visits to the 
school with the child, a short time spent with the child in the classroom, being involved with the child’s 
obligations, supporting the child etc.), as well as developing a rapport with the primary school teacher 
[16]. In 2004, Taylor et al. [16] pointed out two groups of studies in their analysis of the literature on the 
influence of parents on the readiness of children for school life: research on “what parents do” and 
research on “who parents are”. Research on “who parents are” mostly looks at family characteristics 
such as socioeconomic status, parents’ personality traits, their level of education, personal attitudes to 
school etc. Since parents are a model for their children’s behaviour, a child will more often than not take 
on their parents’ unconscious attitudes, as opposed to what their parents are actively telling them. If a 
parent tells the child that learning in class is really interesting but invests little effort into staying informed 
and helping the child with their schoolwork, the child may slowly lose interest for learning. Congruence 
between who parents are and what they do is essential for setting a clear example. Active parental 
participation in the child’s school obligations and monitoring their progress is an encouraging factor in 
the child’s preparation for and adjustment to school life. What stands out in particular is the way parents 
and children spend their leisure time. A parent can incorporate teaching their child about everyday 
activities and concepts into play during leisure time. This includes identifying and naming colours and 
shapes, categorising different animals depending on their characteristics, distinguishing and grouping 
objects of similar shapes, learning about quantities, determining the position of objects in physical space 
and describing living beings, objects etc. [23]. Organising group activities for all family members, 
spending leisure time together, mutual trust, good communication and emotional warmth as well as 
respecting individual freedom within agreed-upon boundaries enables creating a healthy and 
encouraging family environment [24]. 

The role of parents is also observable in examples of negative influence on the child’s school 
development. Risk groups in terms of negative influence include families where parents (especially 
mothers) have lower levels of education, single-parent families and families of lower socioeconomic 
 
1 The data was obtained from the State Administration Office of Zadar County. 
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status [17]. An insufficiently motivating family atmosphere is a risk factor for poor school development 
and readiness for school life. Ljubetić [26] believes that it is the duty of the parents, in the context of 
preparing the child for starting school, to establish a continuous appropriate atmosphere at home in 
which learning is valued and encouraged and in which positive attitudes on education are nurtured. 
Ljubetić also highlights the “socialisation skills learned from parents at home” on which the adjustment 
of students to school and their academic success depends. This includes rule-setting and monitoring, 
the expectations placed on children regarding academic achievements, communication relating to 
school and parenting styles. It can be concluded that starting school is as important for children as it is 
for their parents, who view this transition as a test of their parenting abilities. Parents are thus often 
riddled with questions about how well the child will manage, whether they will adequately meet all the 
demands school life has, what kind of academic results they will have and whether they will become a 
self-dependent individual who will contribute to society. 

2.2 The Role of Preschool Institutions 
Children attending kindergarten or short preschool programmes achieve readiness for school life more 
easily [17]. Research shows that children who spend time in kindergarten before attending the first year 
of primary school are better socialised, more emotionally mature, are able to distinguish between 
appropriate and inappropriate behaviour and have learned a set of other skills to serve as a foundation 
for those they are to learn in primary school, as well as that they are, at the end of the day, more ready 
for the transition from preschool to primary school than children who did not go to kindergarten [27]. 
According to Čudina-Obradović [15], preschool programmes incite the child's thought processes, direct 
attention to specific tasks and help develop an understanding of basic notions of quantity, relationships 
between concepts, the meaning and structure of speech and transferring speech to writing (graphomotor 
skills). The stimulative kindergarten environment is of greater significance for children coming from 
largely deprived backgrounds than for children who have access to the same stimulative conditions at 
home [12]. Research shows that education in kindergartens has a positive influence on academic 
success and the development of maturity, particularly in children of lower economic status. This is 
precisely why, in kindergartens, emphasis is placed on the child’s independence while performing tasks, 
as well as on creative and imaginative play [28]. A kindergarten, as a teaching environment, views 
children as intelligent, competent and sensible individuals who acquire knowledge through working with 
others and who are able to independently organise their own activities as well as successfully interact 
with their peers. Because of this perception of children, a kindergarten structures a many-faceted and 
encouraging environment in which children take action, are independently creative, participate in self-
organised activities, skilfully communicate and are happy to share their own opinions [29]. The process 
of preparing a child for school life, as well as life in general, commences with their enrolment in 
kindergarten and with participating in all the activities offered so the child could further their overall 
psychophysical, emotional and social development.  

Since 2015/2016, it has been mandatory in Croatia for children who are required to start attending school 
to go through a preschool programme during the year preceding their first-year enrolment. The 
significance of preschool programmes for the transition to school lies in gradually preparing children for 
more active participation and schoolwork, helping form habits and teaching children how to function in 
a group. It has been found that children attending kindergarten is correlated to higher levels of their 
motivation towards achievement, more active participation in schoolwork, better motor and graphomotor 
skills, the desire to stand out and higher social and emotional maturity [12]. In a kindergarten, as a 
teaching environment, learning should be considered a lifelong process that extends far beyond the 
boundaries of a specific stage of life or the corresponding stage of formal education. Because of this, 
the role of an education institution should be preparing students to master the process of learning and 
to fuel their desire to learn [29]. Preschool institutions that have an established practice of good 
cooperation with parents and schools also have a higher number of transitional activities, i.e., activities 
for getting gradually familiarised with school life. Examples of such activities include teachers visiting 
kindergartens (more practicable in smaller towns) as well as visits by schoolchildren in order to give 
accounts of affirmative experiences [30]. In any case, building a bridge between a preschool institution 
and primary school is of great significance for the child, effecting a smoother transition from their 
previous education environment to a new one.  

3 COOPERATION OF PARENTS AND PRESCHOOL INSTITUTIONS  
The cooperation of parents and preschool institutions is based on their shared focus on the child, i.e., 
on the fact that all involved in the growth and development of the child are responsible for ensuring and 
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providing the conditions in which these can occur in a healthy manner. Even though parents are primarily 
the ones responsible for their child, there is also an equivalent degree of responsibility of society/the 
state to create conditions enabling good parenting. It is thus the goal of institutions educating the child 
to find ways in which they will be able to meet the needs of parents and children, precisely through 
cooperation [31]. The period during which the child is preparing to start attending school is a very good 
opportunity to create partnerships between their family and education experts. Pierce and Bruns [32] 
highlight three elements important for preparing a child for school life: (a) a continuous coordination of 
the programmes and syllabi, as well as expectations, between kindergarten programmes and primary 
school programmes, (b) a positive relationship between the child and their family, school personnel, 
administrators and community personnel as well as (c) a continuous partnership between the family, 
kindergarten, school and community.  

Some previous research shows that parental involvement in the work of education institutions 
contributes to a better readiness of the child for school life, as well as to the better development of their 
socio-emotional skills and reading and maths skills [33], [34], [35]. Preschool institutions and schools 
should thus continue finding ways to encourage parental involvement and to provide opportunities for 
educating families. Families are important in the exchange of information on family rituals needed to 
promote children doing well at school. Families can provide information on a child’s learning style and 
their behaviour outside the kindergarten or school environment, on the unique family dynamics that 
could influence learning, as well as important information on a child’s abilities and needs. Planning and 
organising meetings including educators, teachers and parents is very important; however, this type of 
practice that focuses on the needs of individual families is not being implemented often enough [26]. A 
study conducted by Nenadić-Bilan and Zloković [37] shows an insufficient degree of certain types of 
partnerships, which is why educators are not able to become fully familiarised with the context of the 
child’s family and understand the child’s needs and interests. Additionally, if educators do not cooperate 
with parents, they cannot understand their needs and potential difficulties in coping with their role as 
parents. However, in that very study, despite the insufficient degree of partnership achieved, the parents 
expressed a high level of satisfaction regarding their cooperation with educators. Preschool institutions 
and parents have a common goal: a healthy, self-confident, competent, well-raised and educated child. 
However, in order to achieve that goal, their cooperation has to be even more intensive. Ljubetić [25] 
points out the following reasons for the insufficient cooperation of parents and preschool institutions: 
inadequate awareness of the need for real cooperation, insufficient knowledge on the role and duties of 
educators (and others) in establishing, building, maintaining and deepening the relation between 
kindergarten and family, inadequate knowledge of parents about their role in the child’s life and the rights 
stemming from that, insufficient competence of education professionals and the lack of necessary 
communication skills that are a prerequisite for building partnerships. Parents should be equal 
participants in the education of their children and the main allies of educators in creating the life in the 
kindergarten environment overall. Good communication enables both parents and educators to have 
mutual understanding and acceptance and enables the establishment of partnerships. One of the criteria 
for determining the quality of the education at a preschool institution is precisely the possibility of active 
parental participation in all aspects, including the preparation of children for attending primary school. 
By establishing good cooperation with parents, continuity in education is also achieved, and the child is 
enabled to grow in an environment that has a positive effect on the development of all their abilities and 
tends to their specificities. The child then feels safe, happy, accepted and content. 

The partnership between parents and education institutions is influenced by many factors, but what is 
required here is to point out those that contribute to a good and successful partnership. In this sense, 
Ljubetić [26] highlights four fundamental factors: the child in focus, constructiveness, clarity and 
concreteness and continuity. Focusing on the child decreases the fear parents might feel of being judged 
and evaluated by experts. In this way, parents are enabled to learn and understand the way the child 
develops and exchange observations about the child, as well as the successes and difficulties of the 
child, with educators. The parents then feel accepted, valued and equal. Constructiveness refers to 
constructive communication and reciprocal exchange of information focusing on improving the child’s 
development. This factor incites good discussions between parents and educators as well as between 
parents and children. Clarity and concreteness manifest the most during giving clear instructions and 
concrete strategies to parents for improving the child’s learning process and their prosocial behaviour. 
In this manner, the potential obstacles relating to the differences between the education by educators 
and education by parents are made smaller. Continuity emphasises the continuous communication and 
exchange of information that maintain the involvement in the child’s development and learning process. 
It is worth pointing out that, in this context, what is expected of the experts is proactivity and 
encouragement of communication during the entire pedagogical year and also during the entire 
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education cycle. The same author also points out that communication that focuses on the child increases 
parental responsibility and indicates the quality of the relationship between the child and their family.  

While writing about the cooperation between parents and preschool institutions, Čudina-Obradović [15] 
highlights in particular that it is necessary to warn and educate parents to prepare the child for school 
life from early childhood. In addition, it is necessary for preschool institutions to include as many children 
as possible in programmes encouraging active learning and initiative because that is the best way to 
incite thought processes. Preschool institutions should have a lower ratio of educators to children and 
encourage continuous staff training. Together with schools, preschool institutions should establish 
common criteria for evaluating readiness for school and encourage cooperation with parents and first-
year teachers. On the other hand, the community should provide material and organisational support to 
kindergartens and schools as well as create conditions for the mandatory inclusion of all children in day-
long or short-term preschool programmes. The community should also make the verification and 
validation of preschool programmes possible, organise continuous educator training in workshops and 
courses, organise psychological and pedagogical education for pregnant women, future parents and 
parents of preschool children as well as, finally, organise the monitoring, visiting and advising of families 
at risk. In this manner, the cooperation between parents and preschool institutions is comprehensive 
and sound, and the child is in focus.  

4 CONCLUSION  
The preparation for and transition of a child from kindergarten to primary school is a stressful period for 
both the child and their parents, so it should be given particular time and attention. At this time, the 
everyday life of the child and their parents up to that point changes to include various obligations and 
demands that require adjustment. In this regard, it is important to be familiar with the characteristics of 
the child's development so they could be supported in every aspect. A child must be sufficiently ready 
and mature to attend school, physically, intellectually and socioeconomically. Primary school differs 
entirely from kindergarten and requires the child to behave differently and adjust to new conditions. 
Additionally, it is important that the child meet the prescribed height and weight requirements, be able 
to independently move and carry out certain tasks, be intellectually mature in order to follow the 
academic programme, be in control of their emotions, be tolerant to frustration and able to interact and 
cooperate with their peers. Parents and educators play the main role in recognising and resolving 
potential problems, encouraging the development of the child’s abilities and creating a positive 
atmosphere of cooperation. The relationship between parents and educators is essential to this process. 
Both need to be open, tolerant, active, engaged and, above all, equal. However, it needs pointing out 
that the cooperation between parents and preschool institutions is still not satisfactory. Nowadays, 
parents are often too busy, and some are uninterested or unaware of how important cooperation with 
preschool institutions is. On the other hand, educators are expected to make great efforts, be well-
trained, continuously further their training and follow the latest findings on child education in order to 
encourage cooperation with parents. Future research should examine what it is that affects the 
preparation of children for starting school and what the needs of parents as well as educators are within 
that process. This would facilitate the transition from one institution to the other and decrease the stress 
to both children and parents. 
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Abstract 
Over the last years, the issue of ICT integration in school education has received considerable critical 
attention. There are various perceptions held by teachers concerning the use of ICT in teaching and 
learning in their disparate contexts in schools in the United Arab Emirates (UAE). Sheikh Mohammed 
Bin Rashid Al Maktoum announced the UAE National Innovation Strategy for 2021, which includes the 
education sector. All schools, therefore, must make progress towards achieving that goal by the 
deadline, adequate use of ICT in K-12 classrooms is a large factor towards that aim. This research 
explores K-12 teachers’ perceptions of information communication technologies (ICTs) in general 
teaching practice of a range of subject areas. An online survey of 76 K-12 teachers in United Arab 
Emirates (UAE) was conducted to examine teachers’ perceptions of ICTs in their practice. Furthermore, 
questions about the availability of AR, VR and Robotics resources for teachers were postulated and 
data was obtained to garner an overall picture of the wealth and availability of vast resources to teachers. 
Although there has been a broad range of literature in general from other countries, there has been little 
research on the subject in the UAE. Seventy participants answered a quantitative online survey using 
Survey Monkey with a combination of Likert-style questions, tick boxes, and open-ended questions. The 
Likert-style and tick box questions were analyzed as percentages in the Survey Monkey platform. 
Teachers' responses to an open-ended question were presented in themes after coding their answers. 
A digital portfolio of the teacher participants was also presented in table format. Results indicate that K-
12 teachers are using a wide range of ICTs in their professional practice, but usage is influenced by 
teachers perceiving they need more resources, time, professional development. Although teachers 
reported a high availability of ICTs, findings indicated that professional development in their use is 
needed. Future research could focus on a study of curriculum documentation where ICTs are listed in 
the resources for various lessons, lesson observations, interviews with teachers and further inquiry 
about professional development received by teachers, as data for this study was based solely on self-
report. 

Keywords: Digital profile, school teachers, Information and Communication Technologies, United Arab 
Emirates, quantitative research, K-12. 

1 INTRODUCTION  
The issue of ICT integration and its use has received considerable critical attention. There are various 
perceptions held by teachers concerning the use of ICT in teaching and learning in their disparate 
contexts in schools in the United Arab Emirates (UAE). Sheikh Mohammed Bin Rashid Al Maktoum 
announced the UAE National Innovation Strategy for 2021 [1], which includes the education sector. All 
schools, therefore, must make progress towards achieving that goal by the deadline, adequate use of 
ICT in K-12 classrooms is a large factor towards that aim. Hence, it is pertinent to explore teachers’ use 
of ICT in K-12 classrooms, teachers’ perceptions about its use, professional development and potential 
influences that may be adversely affecting the integration of digital technologies in schools. TechTarget 
[2] suggests, “Although there is no single, universal definition of ICT, the term is generally accepted to 
mean all devices, networking components, applications and systems that combined, allow people and 
organizations to interact in the digital world.” Gaining an understanding of concepts and basic skills is 
considered a class of literacy equivalent to reading, numeracy, and writing. Furthermore, it is posited 
that ICT is no longer restricted to presentation software, spreadsheets, word processing, databases, 
and educational software but also includes the use of robotics, computing, and emerging technologies. 
Some curriculums, in fact, view robotics and programming as a distinct subject specialism [3].  

It is paramount to advance the use and integration of ICT in K-12 schools [4] however, many schools 
require primary classroom teachers to teach computing although they are not specialists and may not 
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have had specialized training in this area but require it [5] Digital learning is ever evolving and 
developing, offering new ways to engage with lesson content, including game-based, and ubiquitous 
learning - providing anytime anywhere access [6]. Recently, the emergence of developing technologies, 
such as augmented reality (AR) and virtual reality (VR) has made it possible to offer students and 
teachers alike, yet another approach to learning [7]. A plethora of learning applications and professional 
development opportunities with AR and VR are already used by educators who embrace technological 
change in education. These technologies have recently been introduced in some schools. However, 
private schools in the UAE have made pioneering inroads with the successful application of AR and VR 
in education in subjects like Art, Science, Wellbeing, History and Geography [9]. Thus, successful 
integration of ICT in K-12 classrooms is of great significance [10] to progressing and positively affecting 
educational institutions and student achievement [11].  Integration of an ever-increasing range of ICT 
and emerging technologies into effective teaching of various curricula and modelling appropriate digital 
citizenship is the expectation that modern schools require of their teachers [12]. Uslu [13] also purports 
that teachers in new curriculums are expected to employ instructional methods which are learning-
centred in addition to integrating technology into their practice for teaching and learning.  

Moreover, since 2002, the United Nations, Educational, Scientific and Cultural Organization [14] 
suggests that schools need to implement a more effective professional development framework 
regarding ICT for teachers to close the skills gap in this area. The Department for Education (DFE) [15], 
in England, which is responsible for the England’s National Curriculum, has recently published a study 
and guidelines for schools suggesting that technology can facilitate overcoming barriers in education by 
decreasing workload for teachers, improving efficiency, enhancing accessibility and inclusion, bolstering 
excellence in teaching and raising student outcomes. It is, however, recognised that there are barriers 
to integrating ICT and therefore suggest strategies for working together in a concerted way to drive forth 
innovation and overcome barriers. 

In this context, the purpose of this paper is to investigate current hurdles facing K-12 schools in the UAE 
and to establish strategies for them to consider when integrating technology, including emerging 
technologies in their classrooms. The study aimed to achieve this purpose through the following sub 
research questions: 

- To what extent do teachers perceive the use of ICT in the classroom beneficial to teaching and learning? 
- To what extent is the professional development that teachers receive in ICT adequate? 
- Are there any factors impeding teachers for effective use of ICT in their teaching practice? 

2 METHODOLOGY 
A quantitative method and online survey strategy as suggested by Morrell and Carroll [16] was utilised 
to obtain data in a self-completed survey by 76 participants. Statistical analysis was applied to generate 
an understanding of teachers’ perceptions of ICT in K-12 in the UAE. Previous research documented in 
the literature review of teachers’ perceptions of ICT have also successfully used this approach to collect 
data [3, 17, 18, 19]. Survey Monkey, a third-party software was the online platform used to create the 
survey. Statistical analysis was applied ascertain inferences on the data and thematic analysis was 
applied to the open-ended question to categorise responses [20]. According to credible literature on 
research methodology [20], informed consent for participants in any study is crucial. An online survey is 
a quantitative approach with offers anonymous participation whereby the researchers didn’t come into 
direct physical contact with the participants and avoided bias. The researchers specifically chose the 
last section of this survey to construct questions about each teacher’s professional profile. Although the 
information in this section of the online survey may garner more information about the age of the teacher, 
subject area and section of K-12 in which a participant teaches, there are no open-ended questions 
whereby a participant is asked to enter their name or any other identifying information. Correlations may 
be made to deduce the impact that these factors may have on ICT usage in the classroom, but they are 
by no means the main purpose of this study. As the Information and Privacy Commissioner of Ontario 
[21] suggests “A clear understanding of the purposes of the survey will help to minimize the collection 
of personal information” (p. 5). Thus, the integrity of this study is not affected by any possible false 
information due to concerns of identifying participants. The research context is in the United Arab 
Emirates and as such the Principal or Senior Leadership of any K-12 school must give approvals and 
ethical clearance according to Zayed University [22]. Furthermore, guidelines and codes of ethics for 
undertaking research are suggested by BERA [23].  
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3 RESULTS 
In this section, the results of the study are presented in three sub-sections, one per research question. 

3.1 Results related to the first research question 
To establish the basis for the first research question, a series of questions in the online survey garnered 
data on the types of technology that is available to teachers for classroom instruction, and the technical 
and educational technology support that they have available to them in their school. The results have 
been presented in descending order from the highest percentage to the lowest. The results identified a 
high level of technology and support available to teachers with 94.7% of all teachers reporting in-house 
technicians for technical issues with equipment, which indicates that issues with ICT hardware and 
connectivity can be dealt with swiftly as opposed to external technical assistance. Digital leaders (80%) 
and in-house technology coordinators (73.3%) are available for the educational technology support for 
the vast majority of teachers. However, results indicate that just slightly over one quarter of teachers 
report there being a Head of Technology in school, therefore support in that regard is lacking although 
the majority of teachers report having a technology coordinator, 44% of teachers perceive that Faculty 
Heads at their school are not well versed in specific technology. These results indicate that although 
there is a high level of support at the general level that teachers direct contact with Faculty Heads 
elucidates perceptions that they are not well-versed in technology. However, 66% of all teachers 
surveyed reported they had a good understanding of digital learning pedagogies. All teachers reported 
access to Wi-Fi for instructional purposes, which is the essential component to using ICTs and 
ubiquitous learning that connect to internet-based resources. Furthermore, 90% of the participating 
teachers indicated access to internet connected computers and digital projectors for instruction. 80% of 
teachers reported availability of laptops and electronic whiteboards for use in the classroom. More than 
75% denoted that students have access to school-based iPads or BYOD (Bring your own device) 
student owned iPads to facilitate pupil interaction with ICTs during lessons. 67% of teachers also 
disclosed that students have access to BYOD or school owned laptops for one-to-one use in addition to 
the availability of tablets. This overwhelmingly suggested that teachers perceived that students have 
access to ICT production equipment in the form of a tablet or laptop most of the time. Availability of 
programmable devices (which included various robots for primary, secondary and drones) for lessons 
was reported by more than 60% of the participating teachers. Finally, just under half of the teachers 
indicated that virtual reality headsets were available to them for instructional purposes. This last finding 
is of particular interest as previous studies mentioned in the literature review did not report any findings 
at all for VR, which suggests it was not available to be considered in those research contexts. 
Furthermore, 88% of teachers surveyed denoted that they somewhat to strongly agreed that technology 
makes a positive impact in teaching and learning in their subject area with no teachers reporting that 
they disagreed with that statement, which indicates a direct positive correlation between usage of ICTs 
for instruction and perceived usefulness. Further investigation by means of a set of questions regarding 
specific usage for select tasks for general classroom learning in addition to four emerging technologies 
categories, robotics and 3D printers, AR, VR and drones were answered by teachers by means of tick-
boxes to all that apply. An overwhelming 97% of all teachers indicated that they use ICTs for presenting 
information to students and 86% reported substituting conventional methods of presenting materials 
with ICTs. 80% of the teachers use ICTs to enhance the instructional environment, provide supplemental 
instruction and use ICTs for student research on any topic and 70% use ICTs for reading formats other 
than conventional printed material. Considering the breadth and depth of subject areas and grade 
ranges involved in this study compared to previous similar studies, these results of ICT integration are 
remarkably high [24]. Additionally, the ICTs used to produce students’ digitally written work such as story 
writing, publishing to an online space was responded to positively by more than 6 out of 10 teachers. 
Incidentally, over half of all teachers surveyed use ICTs for interacting with the teacher or other students. 
Two of the four main categories listed of emerging technologies, robotics and 3D printers, and AR 
(Augmented Reality) had response rates of over 30% from participants. The figure of AR usage is 
interesting considering a study referenced in an article written by Nagel [25] suggests using AR in 
schools is desired by 33% of American teenagers.  Whilst 3 out of 20 teachers reported utilising Virtual 
Reality with students and drones were reportedly used by approximately 1 out of every 20 teachers 
surveyed.  

To address the second part of the first question in this research study, teachers were asked to indicate 
the extent of first their actual usage of each instructional task and subsequently how they perceived the 
importance of each of these tasks through the use of a Likert-scale (table 1). The first thirteen constructs 
for Table 1 were taken from previous study by Hutchison and Reinking [24] as they can be applied to 
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general classroom instruction with the possibility of also using a virtual learning platform or learning 
management system. The last two constructs were added and deemed important from a blended 
learning/online learning perspective as gleaned from the literature review [26, 27, 28]. The items have 
been listed in descending order from the most frequently reported item to the least in the first column. 
The first column then corresponds to the second column displaying actual usage in weighted averages 
and have been paired with their perceived importance respectively in the third column, standard 
deviations (computed through Survey Monkey) appear in the fourth column and fifth columns for actual 
usage and perceived importance followed by the difference between actual usage of tasks and their 
perceived importance in the last column.  

Table 1. Results of the survey question “Please select any of the below statements  
that apply to your teaching practice.”  

Tasks using ICTs 
Actual 
Usage/ 

Weighted 
Average 

Perceived 
Importance/ 
Weighted 
Average 

Standard 
Deviation 
of Actual 

Usage 

Standard 
Deviation of 
Perceived 

Importance 

Difference 
Between 
Weighted 

Average of Usage 
and Importance 

Locating information online 3.39 3.26 0.24 0.20 0.13 
Using email 3.33 3.33 0.23 0.22 0 
Creating a word-processed document 3.32 3.33 0.22 0.22 -0.01 
Searching for information online 3.27 3.22 0.20 0.19 0.05 
Reading an online story or article 2.81 2.9 0.15 0.20 -0.09 
Creating a multimedia presentation 2.77 2.78 0.16 0.19 -0.01 
Providing written feedback on digitally 
submitted work via an online platform 

2.64 2.95 0.08 0.13 -0.31 

Evaluating information online 2.57 2.84 0.13 0.18 -0.27 
Playing educational games (with a digital 
device) 

2.44 2.53 0.13 0.15 -0.09 

Collaborating online with other students 2.37 2.62 0.08 0.11 -0.25 
Formulating questions to research online 2.28 2.58 0.11 0.07 -0.3 
Communicating using instant messenger 
or other chat tools 

2.13 2.3 0.18 0.19 -0.17 

Publishing information online or creating 
an online game 

2.05 2.47 0.17 0.16 -0.42 

Synthesizing information online 2 2.31 0.14 0.05 -0.31 
Providing audio feedback on digitally 
submitted work via an online platform 

1.85 2.66 0.18 0.12 -0.81 

Publishing information on a website 1.59 1.95 0.24 0.15 -0.36 

3.2 Results related to the second research question 
The second research question addressed the adequacy of professional development that teachers 
receive. To this end, teachers were asked a series of relevant questions addressing teachers’ skill levels. 
Approximately 98% of teachers reported a good to excellent skill level for general technology use and 
95% of teachers indicated a good to excellent skill level for classroom instruction. This is an important 
factor when considering the level of technology expertise inherent to the successful integration of 
technology. 

Although skill level of teachers was high, 60% of all teachers indicated that professional development 
was adequate. Only 10% of all teachers reported that professional development was not differentiated.  
Types of ICT certification programs often encouraged by UAE schools as reported by teachers by means 
of tick box indicates the Apple Teacher program for 9 out of 10 teachers and the Microsoft Innovative 
Educator program by approximately 8 out 10 teachers. 
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3.3 Results related to the third research question 
The third research question focused on how teachers perceived barriers towards integration of ICTs to 
their teaching practice which is relevant as teachers’ perceptions are often barriers to ICT integration 
[29]. To address this question three specific constructs were created. Firstly, the question asked to what 
extent obstacles to ICT integration were perceived, to which teachers indicated sometimes (48.68%), 
often (25%), seldom (19.74%), almost always and never (1.32%). Secondly, a 5-point Likert-style 
question about perceived barriers to ICT integration was included in the survey that was adapted from 
Hutchison and Reinking’s [24] research that incorporated 18 statements (table 2).  

Table 2. Barriers to ICT integration. 

Perceived barriers to ICT integration Not at all A small 
extent 

A moderate 
extent 

A large 
extent 

Weighted 
Average 

Lack of time to prepare for using technology 1.43% 17.14% 48.57% 32.86% 3.13 
Lack of access to technology 2.86% 45.71% 31.43% 20.00% 2.69 
Not knowing how to use specific technology that 
I would otherwise use if I had the expertise 

12.86% 42.86% 20.00% 24.29% 2.56 

Lack of time during a class period to use it. 8.57% 45.71% 31.43% 14.29% 2.51 
Lack of time to teach students the basic 
computer/technical skills needed for more 
complex tasks 

2.90% 56.52% 28.99% 11.59% 2.49 

Lack of support from administrators 11.43% 48.57% 21.43% 18.57% 2.47 
Lack of time to integrate technology because 
the amount of time required to prepare students 
for high stakes testing 

27.94% 29.41% 23.53% 19.12% 2.34 

Considering technology to be too unreliable 11.43% 58.57% 20.00% 10.00% 2.29 
Lack of incentives to use technology 14.49% 52.17% 24.64% 8.70% 2.28 
Lack of technical support 7.25% 65.22% 21.74% 5.80% 2.26 
Difficulty controlling what information students 
access online 

32.86% 48.57% 11.43% 7.14% 1.93 

Not knowing how skilled students are at using 
technology 

37.14% 50.00% 10.00% 2.86% 1.79 

Not knowing how to incorporate technology into 
my subject area 

32.86% 60.00% 4.29% 2.86% 1.77 

Difficulty managing the classroom when 
students are working with digital devices 
(laptops, iPads, 3D printers, etc.) 

58.57% 28.57% 7.14% 5.71% 1.6 

Not knowing how to evaluate or assess students 
when they work online 

60.00% 30.00% 4.29% 5.71% 1.56 

Not knowing how to incorporate technology and 
still teach content standards 

65.71% 22.86% 7.14% 4.29% 1.5 

Thinking that technology doesn't fit my beliefs 
about learning 

72.46% 17.39% 8.70% 1.45% 1.39 

Thinking that technology integration isn't useful 77.14% 15.71% 4.29% 2.86% 1.33 

Thirdly, an open-ended question which asked what teachers felt would improve integration of ICTs to 
instruction. A content analysis approach was used with an emergent coding scheme as per Hutchison 
and Reinking’s [24] study. All the 76 responses were read verbatim, then coded categories were created 
which aligned with the responses. Some respondents mentioned more than one item that fit into the 
various codes. It was clear from the analysis that teachers perceive the top four categories that need to 
be addressed are: resources (39%), time for implementation (26%), professional development (25%) 
and hardware (17%) followed by IT infrastructure (6%), IT support personnel (4%) and senior leadership 
support (4%). A small percentage of respondents (5.5%) did not provide a response to this question; 
however, it was felt this did not have a negative impact on the overall data. 
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4 CONCLUSIONS 
Positive perceptions of usefulness of ICTs have a direct positive correlation with a teacher’s willingness 
to use technology in the classroom according to the Technology Acceptance Model [30]. Empirical 
evidence gathered via the survey indicated that the vast majority of all teachers (78%) in this study 
believe that technology makes a positive impact to teaching and learning in their subject areas. Also, 
the Will, Skill and Tool model purport that pedagogical knowledge is a key indicator for a teacher’s use 
of ICTs, most teachers (66%) indicated that they felt knowledgeable in this area. This provides a strong 
basis central to the integration of ICTs in instruction. Obviously, access to technology must be present 
for teachers to use it and this study not only showed higher usages than other previous studies [4, 24] 
but also suggested that teachers have access to emerging technologies. Perceptions of frequency of 
use and importance of ICTs generally coincided rather closely in most incidents. 

A teacher’s skill level and the opportunities for relevant professional development must be taken into 
consideration when formulating an effective school ICT strategic technology integration plan. Although 
teachers reported very high levels of technology skill and understanding of digital pedagogies, only 66% 
of teachers indicated that felt professional development was adequate. Furthermore, 25% of teachers 
indicated that lack of professional development was a barrier to successful integration. Access to various 
types of ICTs, including emerging technologies, were also very positively reported but 44% teachers 
indicated to a moderate or large extent that they would use technology more if they had subject specific 
skills. Although diverse professional development programs such as Apple Teacher, Microsoft 
Innovative Educator and various digital ambassador programs are widely available in the research 
context to assist in the development of teachers’ skills, 1 out of every 4 teachers feels increased 
professional development would improve technology integration. The process of scrutinising the data in 
this study led this research to believe that the data suggested that access to technology alone does not 
correlate positively to its use in the classroom. For example, teachers reported a higher access to VR 
equipment than using it themselves in their instruction. Simply making technology available is not 
enough to increase its integration in instruction. The availability of technology must be partnered with 
specific and structured professional development to develop teachers’ skills in its use for the classroom. 
The results of this study suggest connections that could set the groundwork for further studies. 

Several constructs in the survey revealed perceived barriers to technology integration. The vast majority 
of teachers indicated that there are indeed perceived obstacles. The results of the Likert style questions 
were then triangulated with an open question whereby teachers reported what they felt would help 
increase technology integration. These statistically significant findings included, (a) availability to 
resources, (b) increased time for planning lessons with the technology, (c) more professional 
development for subject specific technology, and (d) more hardware. These revelations of the data seem 
to suggest the importance for schools to address the need for teachers to have access to appropriate 
technology for their subject areas and increase the amount of time that they are willing to schedule for 
educators to plan for its use. The data revealed in this study that despite the fact that teachers have 
positive beliefs that technology integration is important coupled with a high level of technological skill, 
they require more subject specific resources for improved ICT integration into their curriculum. Although 
it did not feature as the strongest barrier, support from the senior leadership team was a theme 
highlighted in the research. Careful planning at that level could certainly attempt to address these issues. 	

The use of ICTs in instructional practice provides opportunities for ubiquitous learning with access to 
digital resources. It offers opportunities for student collaboration, production of digital works and 
enhances learning experiences with emerging technologies such as AR and VR. However, the access 
to various ICTs and positive teacher perceptions about its importance does not reflect successful 
integration.  It is necessary to ensure appropriate, systematic professional development is given to 
teachers to advance their skills to use the technology that is available to them. Additionally, allotting time 
for teachers to consolidate their skills and devise plans for ICT integration into the classroom are 
important factors that schools must consider. There are many forms of ICTs available for different 
purposes, a concerted, approach to select resources and hardware, that are subject specific, are also 
important considerations for meaningful learning experiences and successful integration of ICTs. 

The overall results for this study demonstrate that K-12 teachers in this context in the UAE largely 
support the importance of ICT integration and have access to emerging technologies. A further study 
that is larger in scope and depth, using a mixed methodology approach, with more participants from 
various schools in the UAE could reveal more insight into the factors that teachers perceive need 
addressing to improve integration of ICTs in the classroom. 
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Abstract 
Traineeship is a model of combined work-based and classroom-based learning, which aims at providing 
a program of specific skills development for career progression. The learners at the Digital Society 
School work in multidisciplinary teams guided by experts from the industry and the Amsterdam 
University of Applied Sciences (AUAS). These teams are composed of designers, programmers, 
social/digital media experts, copywriters and storytellers. The traineeship is in English and available to 
talented and motivated learners, MBO students, and also professionals seeking to advance/change their 
career. 

This project is related to the Digital Society School (DSS) traineeship program, which aims to support 
learners grow their skills and develop their full potential in innovative interactive media. Specifically, 
every semester, 40 diverse learners participate in this hands-on learning experience, which involves 
practice-based work with industry partners and applied research. One of the main challenges our 
graduates have reported is that, before the beginning of the traineeship, they have very little insight of 
their traineeship program, their integration in the university and (for the foreigners) in the Dutch society 
in general. Moreover, once they arrive at the DSS, they often need to tackle issues of delayed initiation 
into the University's community and/or of impeded belonging within various University-related activities. 
They also find themselves feeling like outsiders or even cut off while, at the same time, juggle their time 
between resolving the logistics of their traineeship and working on their projects. During the COVID-19 
crisis, this has become even more apparent, with big part of the traineeship activity and communications 
taking place with less physical presence and community building. 

This project provides new learners with a digital environment, which includes resources and activities 
(both virtual and on campus) related to the development of a sense of belonging. 

Keywords: Student support, student retention, sense of belonging, pedagogical innovations, non-formal 
education, traineeship. 

1 INTRODUCTION  
Traineeship is a model of combined work-based and classroom-based learning, which aims at providing 
a program of specific skills development for career progression [1]. The learners at the Digital Society 
School (DSS) work in multidisciplinary teams guided by experts from the industry and the Amsterdam 
University of Applied Sciences (AUAS). These teams are composed of designers, programmers, 
social/digital media experts, copywriters and storytellers. The traineeship is in English and available to 
talented and motivated learners, MBO students, and also professionals seeking to advance/change their 
career [2]. The traineeship seeks to build on national and international best practice in work based 
learning initiatives for job seekers, with a model of education provision that is employer-led and directly 
responsive to skills demand in the local and national economy [3]. Specifically, in the DSS context, it 
seeks to support the learners in the development of 6 key competencies: autonomous learning, 
interdisciplinary system thinking, applied human centered design, collaboration/co-creation, design for 
social impact and digital competence [4], through practice-based learning, applied research, workshops, 
coaching and training. 

Multiple research studies and policy reviews have highlighted the positive role of education programs 
that are combined with practice-based learning and applied research, because they can address the 
needs of the employers, as well as those of today’s competitive labor market [5, 6, 7, 8, 9, 10, 11]. 
Furthermore, the ambition of the Dutch Ministry of Education is to implement more small-scale, intensive 
education, including outside of the honors programs and study programs, such as traineeships, which 
lead to talent development [5]. According to the Dutch government [12], “the needs of the labor market 
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in the medium term and collaboration with employers (public and private) [should be] leading for the 
range of [such] study programs and practice-oriented research” (p.9). 

Over the last 2 years we have been collecting feedback from our graduates on their learning experience 
at the DSS, aiming to improve our program’s curriculum but also to ensure that we offer an inclusive 
and motivating non-formal education experience. One of the main challenges our graduates have 
reported [13, 14] is that, before the beginning of the traineeship, they have very little insight of their 
program and their integration in the University. Moreover, once they arrive at the DSS, they often need 
to tackle issues of delayed initiation into the University's community and/or of impeded belonging within 
various University-related activities (e.g. they don’t receive all communications related to activities, 
learning opportunities and events). Foreign students could also find themselves feeling like outsiders or 
even cut off (when, in some cases, important information is provided in Dutch language) while, at the 
same time, juggle their time between resolving the logistics of their traineeship (housing, commuting, 
health insurance, etc.) and working on their projects [13]. Within the COVID19 crisis, this has become 
even more apparent in their evaluation of the traineeship program [14], since big part of the traineeship 
activity and communications took place online, with less physical presence and community building. 
Most of these learners reported that they wanted to “live” a hands-on experience at the DSS, to use the 
tools and available infrastructure and to learn from their peers and coaches [14]. The transition to an 
fully online environment in Spring semester 2020 increased the levels of stress and dissatisfaction. 
Credible research confirms that the above-mentioned challenges may lead to anxiety [15], which is 
triggered when learners feel frustrated, nervous or abandoned. Finally, during this last semester (Spring 
2020) we reported significantly higher attrition rate, with approximately 20% of the accepted learners 
dropping out from the program. Among the reasons they reported for their decision to drop out, we 
identify insecurity and fear for the current situation of the COVID-19 pandemic and acceptance of 
another traineeship offer, which appeared more relevant to them. In this context, it is important to 
highlight that studies on successful integration of learners in nonformal education programs, such as 
traineeships, which by definition [1] bring together diverse learners, are nearly nonexistent. We find, 
nevertheless, evidence of high attrition and learner dissatisfaction rates in several traineeship programs 
around Europe [3], which confirms the data collected from our graduates.  

This project provides new learners with digital onboarding process, which includes resources and 
activities (both virtual and on campus) related to the development of a sense of belonging. 

2 ONBOARDING DYNAMICS 
As organizations interact almost completely with employees and future employees digitally, there is a 
growing need to focus on the quality and reach of digital communication processes. Currently the much 
discussed “millennials” have taken a back seat to the vast volume of Generation Z students and future 
worker, now representing more than one-third of the global population. Thus serious consideration is 
needed about understanding their concerns, expectations, values, education and ethics of this upcoming 
generation. 

Current research studies [16] found that new hires tend to leave an organization early within the first 
three months of employment. Same applies with attrition in academic programs during the first months 
of enrollment [17]. This underlines the urgency of devising a fun and interactive on-boarding processes. 
These include; multi-format and frequent communication, providing opportunities for development, 
providing timely and personalized feedback, among other things. Furthermore, answering these points 
should not be limited to simply the on-boarding process. Indeed it is rather a paramount question about 
the role and quality of communication because it tackles anxiety and uncertainty, while providing clarity 
and understanding about their role [18]. 

Learning and self-development are key facets of Generation Z [19]. They prefer self-directed and 
independent learning leveraging technology to do so. Being digital natives, they can learn much of the 
skills relevant to their studies online and know that keeping up with technology requires continuous 
learning. They are keen to learn, but also expect their institution to help provide them the correct tools 
to do so. A prominence of soft skills such as communication, collaboration, time management, 
mentoring, coaching should be honed and would be prime themes for extra support [20]. Finally, the 
learning processes should be structured in such a way that it fosters collaborative group learning with 
hands on participation rather than listening to lectures. Organizations need to be flexible and adapt to 
new technologies and actively consult with their learners to better discern what is needed and how to 
provide that [21]. 
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3 METHODOLOGY 
This section will outline the methodologies implemented by the researchers and designers working on 
this project at the Digital Society School. The section will first explain the choice of research approach, 
then the research design, as well as the advantages and disadvantages of the research tools chosen. 
This will be followed by a discussion on their ability to produce valid results, meeting the aims and 
objectives set by the project’s stakeholders through the data analysis methods which have been used. 
It concludes with a brief discussion on the ethical considerations and limitations posed by the research 
methodology, as well as problems encountered during the research. 

3.1 Methodological Approach 
This paper makes use of qualitative research, where the research approaches implemented have been 
interpreted to understand commonalities in opinions and experiences of the people sampled [22]. 
Subsequently, the interpreted results of the research are abstract and affected by several immeasurable 
factors, including the varying socioeconomic, cultural, and emotional states of the participants of this 
study. Additionally, the research was conducted in several stages or “sprints” that each lasted 
approximately three weeks. This section will outline the methods used in three different sprints; however, 
it should be noted that the research is still ongoing with another two sprints remaining before the final 
prototype will be implemented.    

3.1.1 One-to-one interviews 
The one-to-one interviews were held between a member of the research team and an individual whose 
work, training, or education was relevant to the project, particularly those involved with non-formal 
education and virtual hubs. The individuals interviewed included professors from Syddansk Universitet, 
University of Amsterdam, and Hogeschool van Amsterdam. Additionally, interviews were held with both 
current and previous trainees from the Digital Society School. The “Interview Insights” figure below 
shows the main findings from each category of interviewee. 

 
Figure 1. Insights from the interviews. 

3.1.2 Focus Group 
The focus group was presented as an informal discussion over cocktails between five current Digital 
Society School trainees of varying background, and included those working both within the Netherlands 
and from abroad. The discussion was moderated by a member of the research team, who chose to lightly 
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guide the discussion with predetermined questions; however, the participants retained a significant amount 
of control over the direction of the conversation in order to foster meaningful discussions. The “Focus 
Group '' figure below shows the invitation, structure, and questions used during the focus group. 

 
Figure 2. The structure of the Focus Group. 

3.1.3 Peer-review sessions 
In the middle of each sprint, a peer review session was held between researchers of different projects at 
the Digital Society School. These sessions were used by the researchers of this project to gain further 
insights on how the trainees were experiencing non-formal education. One method of promoting open 
discussion among trainees was having them create memes that reflected their experiences as trainees at 
the Digital Society School. The memes were an easy and lighthearted activity for the participants; yet, 
provided much insight to the deeper issues and missing elements of non-formal education settings. A 
selection of the memes are included in the figure below. 

 
Figure 3. Illustration of the peer-review session. 
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3.1.4 Data Analysis 
The results of the interviews, focus groups, and peer review sessions were analyzed manually, where 
the project team members recorded the discussions and reviewed them to find commonalities. This 
allowed for repeating opinions, feelings, and experiences among participants to be identified. In addition, 
the literature selected was analyzed and condensed into relevant notes in a shared document to be 
referred to by all team members throughout the various stages of the project. 

The results from the research were posted on a team Miro Board from which screenshots have been 
included below. 

 
Figure 4. Illustration of the ideation phase. 

 
Figure 5. Sustainability information gathering. 
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Figure 6. Peer pitch findings. 

4 CONCLUSIONS 
Following Chickering & Reisser’s theory of student development [23], the features of the solution of the 
authors focus on seven pillars: a) developing competence, b) managing emotions, c) moving through 
autonomy toward interdependence, d) developing mature interpersonal relationships, e) establishing 
identity, f) developing purpose and g) developing integrity. In parallel, its features are related to the areas 
of growth identified during the research, as well as to evidence collected from the corresponding 
literature. Apart from the innovative idea of the design of this digital onboarding space, it is important to 
highlight that it will not just be developed for the learners, but it will be developed with the support and 
contribution of learners, since it becomes one of our traineeship projects. Expected results include but 
are not limited to improvement of the coaching quality we provide at the Digital Society School, 
enhancement of the learning experience and learners’ satisfaction, higher retention rates, development 
of confidence during transition to higher education and sense of belonging. All these expected results 
will be rigorously measured with the development of the corresponding evaluation instruments. Our 
ultimate goal is to share the solution among similar non-formal education and/or initial higher education 
programs within our institution or other Universities of Applied Sciences in the Netherlands. 
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Abstract  
The advent of the knowledge society has led to a growing centrality of knowledge and its production 
worldwide. In the higher education context, this has been increasing the relevance of knowledge 
dissemination, with a focus on outputs and publications. An 'ideal' model of an academic emerged 
privileging research and publication over teaching or other activities. However, not all academics are 
able or even willing to pursue this ideal, which makes it possible to argue for the existence of distinct 
publication profiles. The paper intends to identify and discuss these profiles, based, specifically, on the 
Portuguese context. A quantitative analysis of the publications reported by Portuguese academics 
allowed to identify 6 publication profiles - (1) the national authors; (2) the non-publishers; (3) the 
international authors; (4) the editors; (5) the travellers; and (6) the artists. This variety, influenced by a 
set of variables, suggests a differentiated response to the ‘publish or perish’ aphorism. However, two 
opposing profiles seem to assume greater relevance corresponding, respectively, to a low publication 
level and a high level of international articles. Thus, academics seem to be responding differently to the 
pressures raised by the knowledge society over higher education and research. 

Keywords: knowledge dissemination, publication profiles, academics, Portugal. 

1 INTRODUCTION  
The emergence of the knowledge society, over the past two decades, has given to knowledge a crucial 
role in countries’ economic development and competitiveness ([1], [2], [3], [4]). Framed by new 
paradigms of knowledge production as well as the New Public Management (NPM) and managerialism 
assumptions, public policies are promoted aiming to align knowledge production with the knowledge 
society and economy principles. As a result, higher education systems and institutions, as privileged loci 
of knowledge, are especially expected and asked to contribute to knowledge society, becoming more 
responsive to societal needs and the demands of the productive sectors of the economy ([2], [5]).  

The relevance of knowledge production for higher education becomes unavoidable and especially 
evident in the increasing symbolic power assumed by the research activity, production and publications 
of institutions and academics. Institutions’ advantageous position in prestigious international rankings 
increasingly considers metrics of research production and publication ([6]).  

More and more, also, academic scientific production and publications becomes an important indicator 
in different regulation exercises aiming higher education and academics, often with effects on funding, 
such as the academic staff appraisal, study programmes’ quality assurance, and scientific systems’ 
evaluation. Research units are increasingly submitted to evaluations based on quantitative measures 
such as the number and type of publications ([6], [7]).  

Publications, especially in peer-reviewed international indexed journals, also ‘provide substantial 
benefits in terms of career, income and international recognition’ of academics ([8]). Academics’ 
recruitment, promotion, and tenure become increasingly based on the number and quality of 
publications. Publications influence faculty mobility and, by extension, bargaining power and promotion 
opportunities ([9]). Even if sometimes considered excessive, the relevance assumed by publications 
increasingly pushes academics to choose research over teaching as a strategic way to achieve a better 
position in staff appraisal ratings and research funding competitions ([10], [11])  

The social acceptance and prevalence of this notion leads to research being valued over teaching, as it 
assumes publication, more than the other forms of knowledge dissemination, as synonymous with 
scientific merit. 
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In addition to making paradigmatic for academics the ‘publish or perish’ aphorism ([12]), previous 
developments contribute to reconfigure the notion of what constitutes an ‘ideal academic’. This is 
someone who strives to disseminate research results and gain access to the international scientific 
community by publishing mainly in top-ranked international journals, usually in English ([13]).  

This framework is expected to differently impact academics and their publication activity. Indeed, not all 
academics are able or willing to pursue that ideal. Moreover, some variables may have a mediating 
effect at this level, as is the case of specific individual and institutional such as the academics’ higher 
education sector, subsystem ([14]) and qualifications ([15]). The professional link of academics with the 
university which awarded their PhD degree (i.e., inbreeding) ([16], [17]), academics’ professional rank 
([15]), and disciplinary area ([15]) seem also to be relevant.  

Therefore, it is possible to assume the existence of different publication profiles among academics. 
Based on the Portuguese context, the aim of the paper is to contribute to identify these profiles and their 
main characteristics, while discussing the main attributes of academics linked to each profile. 

The following sections of the paper describe the method and the data supporting the empirical study 
and discuss the findings on the publication profiles of Portuguese academics. Different profiles, based 
on different types of publications and characteristics of academics are identified and characterised. 
Finally, the major conclusions of the study are drawn.  

2 METHODOLOGY 
The study used a set of quantitative data resulting from the information gathered by the Portuguese 
agency for the assessment and accreditation (A3ES), in 2010/2011, through the Study Program 
Accreditation exercise, aiming whole higher education system (i.e., all public and private universities 
and polytechnics).  

Each academic had to fill a curricular file with the following information: name; higher education 
institution; institutional or organic unit; professional category; employment regime; academic training; up 
to five relevant publications (or artistic activities in study programs from Arts); up to five relevant 
professional development activities; and annual teaching load. This information was systematized in a 
database integrated by each academic holding a PhD degree (the minimum academic requirement to 
enter the academic career) (N=15,420). 

With the purpose to characterize academics and their types of publication and, thus, help identifying 
publication profiles, descriptive, multivariate, and bivariate statistical analyses were conducted. 
Academics’ characterization was based on the following variables, deemed in the literature as impacting 
academics’ publication activity. 

The majority of the academics in the study was in the public HE sector (79.4%) and in the university 
subsystem (81.7%). In this subsystem, academics were mainly assistant professors (59.4%), while in 
the polytechnic one they tended to be adjunct professors (53.7%). In addition to mostly having full time 
contracts (81.6%), academics mainly held PhDs evenly distributed across three scientific areas - 
Sciences, Mathematics, and Informatics (26.3%), Social and Behavioural Sciences (22.4%), and 
Engineering, Manufacturing and Construction (19.1%) – which roughly matched the areas of their 
master’s degree (40.7% of coincidence; 44.7% of non-coincidence). For just over half of the academics 
(57.2%), the PhD had been awarded by an institution different from the one in which they worked at, 
which suggests a relevant proportion of inbreeding, which aligns with what mentioned in the literature 
for the Portuguese context ([16]). Most academics had not had roles in top (97.4%), middle (89.1%) or 
scientific/ pedagogic (68.3%) management, nor did they participate in institutional groups or committees 
(82.5%). Moreover, while most academics assumed having no roles in the coordination of research units 
or groups (75.4%), almost half of them admitted no participation in research projects (49.6%). Finally, 
even if external activities were not very prevalent among academics, some stood out, as is the case of 
the activity in private organizations (19.5%) or in non-profit public or semi-public institutions (17.7%).  

3 RESULTS 
Results are presented firstly by identifying academics’ publication profiles and following by describing 
academics main characteristics linked to these profiles.  
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3.1 Academics’ publication profiles  
Academics’ publications (and artistic activities) were systematised based on the five most relevant 
publications identified in the curricular files. A score was computed grouping publications in nine 
categories: (i) national books; (ii) international books; (iii) national chapters; (iv) international chapters; 
(v) national articles; (vi) international articles; (vii) articles in national proceedings; (viii) articles in 
international proceedings; (ix) artistic activity. An additional variable was computed to quantify the total 
number of publications by summing up the nine different types of publications.  

A principal component analysis allowed to aggregate the different types of publications (and artistic 
activities) into key dimensions or factors. Five different factors, corresponding to five main types of 
publications, emerged (Table 1). 

Table 1. Types of publications. 

 F1 F2 F3 F4 F5 
International articles 0,914     

Total of publications  0,898     

National books  0,617    

National articles   0,606    

National chapters  0,581    

International proceedings    0,787   

National proceedings   0,666   

International books    0,681  

International chapters    0,635  

Artistic activity     0,913 

Factor 1 includes the articles in international journals and the total number of publications. Indeed, 
academics who publish more in international journals also tend to be the ones with more publications 
overall.   

Factor 2 corresponds to national publications, including national books, chapters, and articles, while 
Factor 3 assembles both national and international proceedings.  

International publications such as international books and chapters were grouped by Factor 4, while 
Factor 5 included only artistic activities.  

Based on previous results and resorting to cluster analysis, different homogeneous groups of academics 
were defined based on a similar publication profile. Cases were arranged into six clusters or groups 
using Ward’s method and Euclidean distance ([17]), which implied analysing the variance to evaluate 
the distances between clusters, both minimising and maximising the variability within and between them. 

Table 2 reports the importance of the five previously identified types of publications in the six clusters, 
measured in terms of means and standard deviations. Based on this information the six clusters, 
corresponding to the six different academics’ publication profiles, can be described as follows. 

The National Authors (Cluster 1): academics (12.5% of total) with a high level of national publications, 
whether chapters, books, or articles and, hence, for whom international publications assumed less 
importance.  

The Non-publishers (Cluster 2): more than one third (34.7%) of academics belonged to this group, 
corresponding to those with the lowest level of publications.  

The International Authors (Cluster 3): a relevant proportion of academics (32.2%) mainly publishing 
international articles and with a low level of other types of publications.  

The Editors (Cluster 4): the second smallest group of academics (8.9%) who mainly published 
international books and chapters (F4).  
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The Travellers (Cluster 5): academics (10.5% of total) who published mostly in national and international 
proceedings, supporting the assumption that their publications resulted mainly from traveling to attend 
and present articles at scientific events.  

The Artists (Cluster 6): academics belonging to a very small group (1.1%) more characterised by the 
development of artistic activities than by publications. 

Table 2. Scores of each factor for each of the six clusters. 

4  
F1  

Publ.& Int. 
articles 

F2  
National 

publications 
F3  

Proceedings 
F4  

Other Int. 
publications 

F5  
Artistic 

activities 
Cluster 1 (n=1928) m -0,01 2,11 0,10 -0,30 0,11 

st 0,41 0,86 0,93 1,05 0,62 
Cluster 2 (n=5357) m -1,06 -0,36 -0,40 -0,26 -0,11 

st 0,38 0,44 0,26 0,17 0,12 
Cluster 3 (n=4972) m 1,12 -0,38 -0,35 -0,30 -0,07 

st 0,45 0,45 0,43 0,24 0,11 
Cluster 4 (n=1377) m 0,18 0,25 -0,09 2,36 -0,28 

st 0,62 0,87 0,54 1,56 1,08 
Cluster 5 (n=1616) m -0,04 -0,38 2,32 0,15 -0,08 

st 0,47 0,54 1,02 0,69 0,24 
Cluster 6 (n=170) m -0,20 -0,01 0,22 -0,08 7,35 

st 0,47 0,83 0,95 0,54 4,51 

3.2 Publication profiles in detail  
Uncovering the academics’ characteristics (variables) related to each of the previously identified 
publication profiles implied resorting to bivariate analysis. Inferential statistical tests were used to assess 
the independence between the clusters or groups and the variables characterising academics.  

A bivariate analysis was conducted to identify, group by group, the characteristics linked to each 
publication profile of academics. A Chi-Square (χ2) test and contingence tables were used (p=0,05). 

3.2.1 The National Authors  
This group of academics (Table 3), mainly with national publications (articles, books and book chapters), 
was characterised by belonging especially to the private HE sector.  

These were also academics in the top career ranks (full and associate professors, at universities, and 
coordinator professor, at polytechnics) both in full and part-time. 

Moreover, academics were mainly in the scientific areas of Education, Arts and Humanities and Social 
and Behavioural sciences. 

This group was also characterised by a significant participation of academics be it in institutional 
management (top and middle management), scientific and pedagogic management, or in various 
institutional committees or groups. These were also academics with some external activity, namely in 
central and regional government agencies, non-profit institutions, and consulting. The eventual lack of 
time resulting from these activities, possibly combined with a high teaching load, may explain these 
academics’ low participation in research projects which, in turn, may help to shed light on their focus on 
national publications.  

The national authors tended also to be inbreeders, i.e., academics who worked at the same institution 
that have awarded them the PhD degree. This degree was mainly on the scientific area of the master’s 
degree (i.e., Education, Arts and Humanities, and Social and Behavioural Sciences). 
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Table 3. The National Authors. 

 Cluster % Total % 
Institutional Context 

HE Sector Private  31,6 20,6 
Career 

Career 
rank 

University Full professor 16,8 12,6 
Associated professor 22,8 21,6 

Polytechnic  Coordinator professor 42,7 32,2 
Scientific area PhD  Education 8,9 4,6 

Arts and Humanities  25,3 12,3 
Social and Behavioural 
sciences  

39,5 22,4 

Time regime  Full-time  38,5 36,6 
Part-time 21,4 16,2 

Professional path 
Master’s and PhD’s scientific area Coincident 45,9 40,7 
Inbreeding Yes 44 42,8 

Institutional management and governance 
Top-management Yes  3,3 2,3 
Middle-management Yes 12,2 9,9 
Scientific/pedagogic management Yes  25,3 21,5 
Various committees or groups  Yes  16,4 14,1 

Research 
Participation in research projects No  64,9 49,8 

External activity 
Central government Yes  2,6 1,5 
Local or regional government Yes  0,5 0,3 
Non-profit public or semi-public 
institutions  

Yes 13,8 11,4 

Consulting activity Yes  7,4 6,2 

3.2.2 The Non-publishers  
The non-publishers (Table 4) were academics mainly from the private HE sector and the polytechnic 
subsystem, where they tended to be assistants. At universities they were mostly assistant professors.  

As with ‘the national authors’, academics in this second group were mostly in Education, Arts and 
Humanities and Social and Behavioural sciences scientific areas, which tended to correspond, also, to 
those of their master's degrees.  

Nevertheless, and contrary to previous group, the non-publishers did not tend to be inbreeders, i.e., they 
tended to work in an institution different from that which awarded them the PhD degree. In addition, 
these were academics working mainly in part-time and, thus, eventually less burdened with institutional 
participation. However, they seemed very well engaged in research, as evidenced by their relevant 
participation in research projects and coordination of research units or projects.  

Perhaps because these academics were mainly in polytechnic institutions (more vocational mission), 
they also had a relevant level of external activities, reflected in the participation in local or regional 
government agencies, non-profit public or semi-public institutions, international institutions, private 
organisations, consulting activities and private research. 
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Table 4. The Non-publishers. 

 Cluster %  Total %   

Institutional Context  
HE Sector Private 25,3 20,6  
HE Subsystem  Polytechnic  22 18,3  

Career  
Career rank  University Assistant professor 62,2 59,4  

Assistant 3,6 2,5  
Polytechnic  Assistant 11,4 9,8  

Scientific area (PhD) Education 6,2 4,6  
Arts and Humanities  14,8 12,3  
Social and 
Behavioural 
sciences  

24,8 22,4  

Time regime Part-time 19,6 16,2  
Professional path  

Master’s and PhD’s scientific areas Coincident 42,7 40,7  
Inbreeding No  60,8 57,2  

Research  
Participation in research projects Yes 18,7 15  
Coordination of research units and/or projects Yes 17,5 15,9  

External activity  
Local or regional government agencies Yes  2,2 1,5  
Non-for profit public or semi-public institutions  Yes 13,1 11,4  
International institutions Yes  7,5 6,6  
Private organisations  Yes  13,3 11,6  
Consulting  Yes 7,6 6,2  
Private research  Yes 4,6 3,6  

3.2.3 The International Authors 
Academics in this group were mainly from the HE public sector and the university subsystem (Table 5). 
They were mostly full-time academics occupying the associate professor position at universities and 
adjunct professors, at polytechnics.  

Table 5. The International Authors. 
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However, despite the relevant level of international publications, these were also academics who 
presented a low participation in research projects as well as in the coordination of research units. A 
greater participation would be expected to enable them to publish more and more internationally. 
Another surprising aspect regarding these academics was that tended to be inbreeders, i.e., tended to 
work at the same institutions which awarded their PhD degree. This tendency is contrary to that reported 
in the literature for inbreeder academics to have fewer and less international publications ([16], [17]).  

Finally, ‘international authors’ tended to be in Sciences, Mathematics and Informatics, Engineering, 
Manufacturing and Construction, Agriculture and Health scientific areas. 

3.2.4 The Editors 
The academics who mainly published (international) books and chapters were primarily from the 
university subsystem (Table 6). In general, these were also academics occupying top career ranks, 
corresponding to the category of full professor, at universities, and of associate and coordinator 
professor, at polytechnics. Somewhat surprisingly for these professional categories, academics tended 
to have both full and part-time contracts.  

The editors were from two main scientific areas - the Arts and Humanities and Social and Behavioural 
– the areas of their PhDs. However, these areas tended to be different from the areas of their master’s 
degree. These academics’ PhD degree tended also to be awarded by other institution than that where 
they worked (i.e., non-inbreeding).  

Finally, the editors tended to participate in institutional governance and management, including top and 
middle-management, and scientific/pedagogic management, in various committees or groups. They 
also had experience in the coordination of research units or groups as well as in external activities, 
particularly in international organisations. 

 

3.2.5 The Travellers 
Academics from ‘the traveller’ profile were academics who published mainly in conference proceedings 
arguably due to attendance to conferences or similar scientific events (Table 7). These were typically 
academics from the private HE sector and the polytechnic subsystem. They also tended to be in bottom 
academic ranks, corresponding, at universities, to the assistant professor category, and, at polytechnics, 
to the adjunct professor and assistant categories.  
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These academics PhDs tended to be the in Engineering, Manufacturing and Construction and Services 
scientific areas, which corresponded also to the areas of their master’s degree. Moreover, the PhD 
degree was mainly awarded by a university other than that where academics worked at. Hence, these 
were generally non-inbreeder academics.  

Finally, although ‘the travellers’ had a low participation in research projects and the coordination of 
research units, they were also academics often involved in private organisations and in consulting 
activities. 

 

3.2.6 The Artists 
This publication profile corresponded to academics who, more than publications, reported artistic 
activities (Table 8). These were academics mainly from the private HE sector and the polytechnic 
subsystem. In addition to be working both in full and part-time contracts, academics also tended to be 
at bottom academic ranks, consisting of the assistant professor category, at universities, and of 
assistant, at polytechnics.  

Not surprisingly, these academics tended to come from the Arts and Humanities scientific area, 
corresponding to that of their PhDs and, also, of their master’s degree. Moreover, ‘the artists’ were non-
inbreeding academics, i.e., their PhDs were awarded by an institution different from the one they worked 
at. 

Finally, and unsurprisingly, the ‘artists’ presented a low participation in research projects. Their external 
activity consisted mainly of collaboration with non-profit public or semi-public organisations, international 
institutions, private organisations, and consulting activities. 
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4 CONCLUSIONS 
The variety of profiles depicted from the empirical results of the study suggests a differentiated response 
of academics to the ‘publish or perish’ aphorism. Under its pressure, academics seem to develop 
different responses, reflected in different publication profiles However, two opposing profiles seem to 
assume greater relevance, corresponding, respectively, to a low publication level and a high level of 
international articles. This suggests some bipolarization of academics’ publication profiles into ‘the non-
publishers’ (34.7% of total academics) and ‘the international authors (32.2% of total academics).  

Influencing these profiles, certain variables emerge as preponderant such as the HE sector and 
subsystem, the working and career conditions and the scientific area of academics. The ‘non-publishers’ 
are a group in a somewhat less advantageous position regarding these variables, belonging mainly to 
the private and polytechnic higher education, being at the lower ranks of the career with part-time 
contracts and from the scientific areas less valued by the knowledge society (e.g., Education, Social 
sciences, and Humanities). In opposition, ‘the international authors tend to be academics from the public 
and university higher education, in more stable positions regarding career and contracts and from the 
scientific areas central to the knowledge society and economy (STEM and health).  

Despite the (over) valorisation of research production and publication has become the norm within 
higher education and research systems, this is not immune to criticism. First there is the concern that 
much of the publications do not actually contribute to scientific development. Doubts emerge about 
whether academics publish to improve scientific knowledge or just to enhance their curricula ([18]) 
responding to ‘external’ requirements. Critics also refer the lack of equity, as some groups of academics 
adapt and respond better than others to the new requirements ([14]). For instance, academics who do 
not perform with ‘the norm’ are at a greater (if not real) risk of being encouraged to leave the academic 
profession. Given the increasing role of competitive research funding in most European systems, there 
may simply not be enough space for unproductive scholars in the university sector.” “(…) non-publishers 
may soon clog up the system.” ([19]). 
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LIFE IN THE COVID-19 PANDEMIC: AN ONLINE DIGITAL 
STORYTELLING WORKSHOP EXPERIENCE AND REFLECTIONS 

Hatice Çirali Sarica 
Hacettepe University (TURKEY) 

Abstract 
The aim of this case study is to examine participants' experiences and reflections of an online digital 
storytelling workshop that addresses their life in the Covid-19 pandemic. The online digital storytelling 
workshop was carried out as an out-of-class activity in higher education between April 21 and May 3, 2020. 
The participants were three volunteer third-year undergraduate students in the department of Computer 
Education and Instructional Technology in a state university. The researcher acted as both a participant 
and a facilitator during the workshop. The digital storytelling process is based on the workshop 
methodologies developed by the StoryCenter. The online digital storytelling workshop comprised the 
following stages: sharing personal narratives in a story circle; writing stories, making voice recordings, 
collecting visuals, creating the digital story in video format by combining the voice recordings, visuals, and 
background music, in-group screening of digital stories, and circulating digital stories. This process was 
not linear; some stages were carried out simultaneously intertwined with each other. The digital storytelling 
functioned as a source of data as well as the research context. Zoom was used as a synchronous tool, 
while WhatsApp Messenger and Google Drive were used as asynchronous tools during the online digital 
storytelling workshop. The data were obtained from Zoom meeting records, WhatsApp correspondence, 
semi-structured focus group meeting conducted at the end of the process, and digital stories. The data 
were analysed by content analysis using the inductive coding technique. The prominent findings as a result 
of the analysis of the data are as follows: The participants were flexible about the working period and place, 
they could get feedback faster, and thus, they had more opportunities in the online digital storytelling 
process triggered by the Covid-19 pandemic compared to a face-to-face workshop. They felt better by 
expressing their experiences, thoughts, and feelings easily through the digital storytelling workshop. During 
the Covid-19 pandemic, it was revealed that the participants started to have a productive period by acting 
for their personal and professional development over time, they served the community, focused on their 
interests, and discovered their talents. It was determined that the Covid-19 pandemic played an instructive 
role both for the participants and for the society. An important result of this study is that for one of the 
participants, this workshop was one of the milestones in his life. That is to say, with this workshop, the 
participant acted to improve himself personally and professionally instead of complaining his life due to the 
Covid-19 pandemic. As a result, the participants gained self-awareness by questioning themselves and 
facing themselves through the online digital storytelling workshop triggered by the Covid-19 pandemic. 

Keywords: digital storytelling, workshop, online learning, Covid-19 pandemic, life, experience, reflection. 

1 INTRODUCTION  
The Covid-19 pandemic around the world has led to a digital transformation from face-to-face learning to 
online learning used synchronous and asynchronous tools ([1], [5], [7], [14], [24]). The Covid-19 pandemic 
affects educators and students at all levels of education in various ways ([7], [24]). For example, it is stated 
that psychological variables including stress, anxiety and depression affect the motivation and attendance 
of higher education students during distance education within the context of the Covid-19 pandemic ([7]). 
This study, therefore, aims to examine an instructor and pre-service teachers’ experiences and reflections 
through an online digital storytelling workshop (ODSTW) that addresses their life in the Covid-19 
pandemic. 
Digital Storytelling (DST), is a workshop-based methodology/practice based on the co-creative and 
collaboration process of the participants and facilitator(s), follows certain steps, starting with story circle, 
then continuing to digitize personal stories, and end with in-group screening ([9], [11], [18]). DST enables 
participants to reflect on their life experiences in a different, interesting, and entertaining way providing an 
opportunity to review life experiences and remember important moments ([3], [4], [25]). DST offers an 
opportunity for marginalized groups to make their voices heard, allowing participants to empathize and 
understand each other ([3]). DST encourages individuals to focus on positive transformations in their lives 
rather than difficulties ([25]). DST improves individuals' self-awareness, self-confidence, self-control, and 
self-understanding ([23], [25]). DST is a powerful, agentive, transformative, educational, instructional, 
reconstructive, reflective, and reflexive tool ([2], [6], [8], [10], [15], [16], [17], [19], [20], [21]). Thus, with this 
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study, it can be said that ODSTW can be an important reflective practice in order to make sense of the 
Covid-19 life experiences of participants and to convey their reflections with their own voices regarding 
this process. 

2 METHODOLOGY  
In this study, a case study research method was employed. The case study research method allows 
researchers to examine the real-life events' holistic and meaningful characteristics such as small group 
behaviour and individual life cycles ([22]). 

2.1 Participants 
The participants consisted of four people, three of which are third year volunteer pre-service teachers 
and the researcher herself. Students were studying at the department of Computer Education and 
Instructional Technology of a state university in Turkey. A written informed consent form was obtained 
for pre-service teachers' volunteer participation before the ODSTW. 

In order to ensure the confidentiality of the identities of the participants, the following unreal names were 
used in the study: Hale (Female), Meltem (Female), Samet (Male), and Utku (Male).  

All of the participants had knowledge and experience about DST. 

2.2 Role of the Researcher 
The researcher acted as both a participant and a facilitator during the ODSTW. 

2.3 The Online Digital Storytelling Workshop Process 
The ODSTW was conducted as an out-of-class activity in higher education between April 21 and May 3, 
2020. Zoom was used as a synchronous tool, while WhatsApp Messenger and Google Drive were used as 
asynchronous tools during the ODSTW. Synchronous online Zoom meetings carried out in three different 
sessions (April 21, April 23, and May 3). WhatsApp facilitated communication and providing feedback 
between participants. In Google Drive, the files obtained during the digitization process were stored. 

The DST process was based on the workshop methodology originally developed by the StoryCenter 
([11], [12]) and the DSTW practice model developed by Şimşek [18]. The ODSTW and the ICTs used 
during this process are schematized in Figure 1. 

 
Figure 1. Online digital storytelling workshop process (adopted from Şimşek [18])  

and ICTs used during this process 
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Participants knew each other closely before this study. Therefore, participants were able to express their 
wish to say comfortably during the ODSTW. Moreover, the ODSTW was carried out in a trust, in a co-
creative and collaborative environment. In particular, the steps in the digitization of the stories (voice 
recording, preparing visuals, and video editing) proceeded simultaneously. 

The steps in the ODSTW process were not in a hierarchical order. Especially, the steps in the digitization 
of the stories (voice recording, preparing visuals, and video editing) proceeded simultaneously. Based 
on the feedbacks, necessary actions were taken by going back to the required stage. 

The steps in the ODSTW process are respectively explained below: 

The following non-hierarchical steps were followed in the ODSTW process: 

2.3.1 Story Circle 
The story circle step was conducted with an online Zoom meeting of an hour. The researcher firstly 
started expressing her life experiences during the Covid-19 pandemic. The researcher firstly started 
expressing her life experiences during the Covid-19 pandemic. After the researcher's own narration, she 
asked the participants to tell their experiences. After everyone's narration was finished, views were 
exchanged about the story that each participant wish to include in their DS. 

2.3.2 Writing the Story 
Based on the narratives in the story circle, the participants typed out the stories they wanted to include 
in their DSs for facilitating voice recording. Approximately 1-hour Zoom interview was held to read the 
stories written and to provide feedback among the participants. Based on the feedback, the participants 
revised their stories, considering their own wishes, and started digitizing their stories. 

2.3.3 Voice Recording 
Each participant voice-recorded his/her own story using Audacity or Camtasia programs. The sharing 
of the voice recordings and providing the feedback among the participants was carried out via 
WhatsApp. Based on the feedbacks, some of the participants revised their voice recordings or a new 
voice-recorded again. 

2.3.4 Preparing Visuals 
Participants used photos from their personal archives or images they downloaded from websites (Burst-
Shopify, Freeimages, Pexels, Pixabay) in their digital stories. They paid attention to the “Creative 
Commons (CC)” licenses while downloading the pictures from web sites. 

2.3.5 Video editing / Creating digital story 
This step conducted simultaneously with voice-recording and the preparation of the visuals. At this step, 
digital stories were created by each participant in video format by putting together the voice recordings, 
visuals, and background music. Participants used Camtasia as a video creation and editing program 
according to their preferences. 

During the digitization process of their stories, the participants kept their working files (voice recordings, 
visuals, and music) in Google Drive and provided feedback via Whatsapp about the files they wanted to 
use in their DSs. 

The DSs are on average 3 minutes long. 

2.3.6 In-group Screening  
This step was conducted with an online Zoom meeting of about an hour. In this step, all of DSs were 
watched and provided feedback. Participants revised their DSs based on the feedbacks before DSs' 
circulation. Also, the participants exchanged ideas about the name of workshop and decided to name 
their ODSTW as "Life with Covid-19". 

At the end of this session, a semi-structured interview was held. 

2.3.7 Circulating Digital Stories 
The revised DNSs were published on YouTube and thus circulated. 
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2.4 Data Collection Tools 
The digital storytelling functioned as a source of data as well as the research context. The data were 
obtained from Zoom meeting records, WhatsApp correspondence, semi-structured focus group meeting 
conducted at the end of the process, and digital stories.  

2.5 Data Analysis 
The data were analysed by content analysis using the inductive coding technique ([13]) through the 
MAXQDA 2018 program. Regarding the presentation of the coding, the code clouds were created by 
this program and presented in the results section. Codes with high coding density are highlighted in 
bolder and larger font letters in code clouds. 

3 RESULTS 
The participants' experiences and reflections of the ODSTW that addressed their life in the Covid-19 
pandemic were grouped under three themes. These three themes are related to the affordances offered 
by the (1) Covid-19 pandemic, (2) the digital storytelling process, and (3) the digital storytelling workshop 
conducting online. 

3.1 Affordances of Covid-19 Pandemic 
The participants stated that Covid-19 Pandemic offered affordances to them such as gaining awareness 
of themselves and others and understanding the value of possessions based on the incidents 
experienced by all of humanity (Figure 2). 

 
Figure 2. Code cloud of affordances of Covid-19 pandemic 

The participants stated that they gained awareness of themselves and others and understood the value 
of possessions based on the incidents experienced by all of humanity during Covid-19 pandemic. 
Regarding this, Meltem's reflections can be given as follows:  

“During the pandemic, I understood the value of everything better…I learned that what I knew right about 
myself was wrong. If I love A thing, I learned that I actually love B… When I realized that this process 
would be longer than we expected, I started to concentrate on my interests, discover new talents and 
try new recipes…” 

Also, she stated that “…I am learning new software/programs while developing learning materials for 
the distance education of other students at the distance education centre where I volunteer as part of 
community service practices…”.  From this point of view, it can be said that there is a mutual benefit and 
learning process, both for the participant and the society.  

3.2 Affordances of Digital Storytelling  
DST provided opportunities for participants to self-expression, personal development and 
transformation by eliminating the instructor-student hierarchy and enabling participants to question 
themselves and gain awareness. The affordances offered by DST to the participants are given in Figure 
3. 
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Figure 3. Code cloud of affordances of digital storytelling 

For Utku, this workshop was one of the milestones in his life. That is to say, with this workshop, he acted 
for her personal development and transformation instead of complaining his life due to the Covid-19 
pandemic. In this way, he gained self-awareness by questioning himself and facing himself. Regarding 
this, his following statements can be given:  

“…This was so until that day when we created the story circle where I listened to my friends 
and realized that my life was really empty. There were so many people like me and they 
could spare time for their jobs, but I could not. I decided that day that I was going to spare 
time to myself, instead of complaining. I created a list of the top things I wanted to do. The 
first thing was about my interest in aviation; secondly, I wanted to improve myself in 
developing mobile application software. So, I created a list of 5 items like these. I started 
with the first item. For that, I started the book "The Wolf of the Sky" which I wanted to read 
for a very long time, and I searched for and ordered new books based on the information I 
learned from this book. For the second item in my list, I watched a video and improved 
myself by doing many experiments.  I think I have changed a lot in just one week…”. 

For example, Samet expressed the following about the process: “…It is very nice to create a digital 
product expressing ourselves...”. Also, Meltem said that “…While I was telling my own story, I became 
aware of myself and learned something about myself… When we do something based on our own 
photos, we opened ourselves up to people and I think it was very enjoyable…” 

3.3 Affordances of the Digital Storytelling Workshop as Online 
Participants, who had previously attended face-to-face DSTW, stated that online DSTW offered 
affordances to them when comparing it to face-to-face DSTW (Figure 4). 

 
Figure 4. Code cloud of affordances of the Digital Storytelling Workshop as Online 

For example, Samet stated that “…In the face-to-face DSTW, nobody could see each other's work until 
our next session and we had to wait for feedback. With the online implementation of DSTW, we have 
the chance to watch DSs over and over again in the digital environment. Thus, I can give more efficient 
feedback. In addition, individuals residing in many different cities can participate in the workshop by 
being online. As we are now...” 

4 CONCLUSIONS 
This study revealed that Covid-19 pandemic, the digital storytelling process, and the online workshop 
offered the affordances to participants. Participants were able to turn their life into opportunities in the 
Covid-19 pandemic, which is seen as a negative situation or a challenge in many people's life. They 
started to have a productive period by acting for their personal and professional development over time, 
they served the community, focused on their interests, and discovered their talents. DST provided a tool 
for self-reflection enabling participants to voice their life experiences in the Covid-19 pandemic. In 
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conclusion, the participants gained self-awareness by questioning themselves and facing themselves 
through the online digital storytelling workshop triggered by the Covid-19 pandemic. 
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APPENDİX - STORİES 

1st Story: While life goes on with Covid-19… 
With Covid-19 pandemic, life has changed and is still changing in a way that no one could imagine. Even 
if some of us are defeated, others are continuing to fight against it. And I am sure that we will win this 
war soon… This process has certainly taught us and our society something. So, what have I learned 
from the life with Covid-19 in this process where we stay at home? 

• First, I need to be more thankful: 
o for the blessings that the world offers to us, 
o for the fact that I am healthy, 
o for my family, my home and my job, 
o for many other things… 

• I could try foods that I did not spare time to cook and realize that I can cook,  

• It is not easy to be a mother and a housewife without any help, 
• We should not have any excuses to produce, 

• We can create new opportunities in any case, 
• Disadvantages can turn into advantages,  

• We can continue our learning-teaching process, visit exhibitions and museums, participate in 
shows and concerts even if we are at a distance,  

• These are just a few among many things… 

What have we learned from the life with Covid-19 as a society? 

- How close death is,  
- The world has to offer so many things to us unrequitedly,  
- There are many things that we should be thankful for, 
- How valuable doctors, health staff, teachers are, 
- We should pay more attention to hygiene and cleanliness, 
- We should share more, help each other more, collaborate with one another more, 
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- These are just a few among many things…  

Lastly, I hope we will overcome this pandemic as soon as possible through a world-wide collaboration 
and robustly continue our lives after taking lessons from this process. Take care of yourself… 

2nd Story: Everything I Find Meaning… 
Covid-19 with another name new type corona virus has brought new teachings to everyone since the 
first day of its spread. While nature comes to ourselves, we have also discovered they are within us in 
this process and sometimes we realized that we had to be grateful for how much we should have been. 

Although I didn’t realize the seriousness of the situation in the first days. I was getting used to life at 
home. When I realized that this process would be longer than we expected when I was just completing 
my course in distance, I started to concentrate on my interests, to discover new talents and try new 
recipes. 

I made cakes, cookies. I realized that I like making meal in kitchen. I got back to my books that I took a 
break while doing homework and projects. I witnessed an unprecedented love in Livaneli’s Serenad. 
Again, I field with little Prince to completely different lands. I painted, I watched documentaries in my 
free times. At the same time, I continued to work I how best: being student. İn the process of distance 
education I prepared course content for “HUZEM (Distance Education Center of the University)” by 
making a small contribution to my university and I supported it with my voice. 

I had a lot of time to think while all this was happening. There was so much to be thankful for… 

I thought about myself and my loved ones for a moment while people were fighting at the hospital in 
intensive care services. We actually had more precious things than anything even though we had 
nothing like family, like health, like freedom… 

We had forgotten the value of those next to us while worrying about whether one of my apartments will 
be taken every day. 

Of course, I miss my school my friends too. I look forward to being them, have a conversation, drinking 
coffee, even going to school early. 

I will hug to everything I find meaning when all this pass away. 

3rd Story: Only Once... 
We live only once. So, how we spend it? How many of us are aware that we have only one life? How 
many of us make a real effort to pursue a happy life? How many of us are thankful for what we have 
instead of being upset about what we do not have?  

Most of the time, we want to have more friends, rather than being making do with our existing friends. 
Or we want to be richer, rather than thinking about what we can do with the money we have. We 
complain about the things we do not have so much that we betray the things we have. I am one of those 
who often complain about the things I do not have, or those who are not aware of what they have. This 
was the case until this pandemic. When I started staying at home and faced with myself, I realized that 
I am lucky in many aspects. I realized that I have a family, sincere friends and a wonderful life. Waking 
up late in the morning, and staying at home and doing whatever I want was one of the things I always 
dreamed of. However, I can now see that this is not something I really want. Staying at home all day 
long or waking up late in the morning did not make me happy. What really makes me happy is to have 
a good family and excellent friends. More than often, we do not value our friends. But, staying away 
from them and not being able to talk to and spend time with them affect us so much. Even drinking a 
cup of tea together and having a half an hour of chat indeed help us connecting to our lives. This process 
has taught me to be thankful for what I really have and to hug them tight. How many of us have sincere 
friends and a wonderful family? How many of us have friendships to lean on when you have a hard time 
and a family that stands behind you under all circumstances? We really do not understand the value of 
something without losing it. In this process, I have learned that going for a walk in the fresh air, spending 
time with friends, drinking a cup of coffee at a café are all a chance given to us. Besides, to make use 
of my spare time, I decided to offer training. I am studying to be a teacher. I will become one when I 
graduate. So, I posted a few places to see if anyone is interested in the training I offer and someone in 
Germany contacted with me. Although I am in Turkey and there is a long distance between us, I started 
to teach. I can say that I have learned a lot when it comes to teaching during this process. It is such a 
nice feeling to enable someone to learn something and guide him/her. I understood that teaching is not 
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only about instruction, but also about guidance. We all go through a difficult period and we all complain 
about not being able to do something we want. However, even this period is precious. Thanks to this 
process, I realized how valuable my life is as well as how sacred the profession of teaching is. We only 
live once. Let’s spend it happy, knowing the value of everything, instead of complaining about it… 

4th Story: A milestone in my life 
Everyone has a milestone in his/her life. This digital story is about mine. When corona virus walked into 
our lives, we locked ourselves in our homes. Every day, I regularly and bitterly complained about life 
and then did my homework, but I was always reproachful in everything I did. I did not want to do anything, 
but, at the same time, I wanted to do everything. The days passed like this, and I was complaining about 
how awful life was. This was so until that day when we created the story circle where I listened to my 
friends and realized that my life was really empty. There were so many people like me and they could 
spare time for their jobs, but I could not. I decided that day that I was going to spare time to myself, 
instead of complaining. I created a list of the top things I wanted to do. The first thing was about my 
interest in aviation; secondly, I wanted to improve myself in developing mobile application software. So, 
I created a list of 5 items like these. I started with the first item. For that, I started the book "The Wolf of 
the Sky" which I wanted to read for a very long time, and I searched for and ordered new books based 
on the information I learned from this book. For the second item in my list, I watched a video and 
improved myself by doing many experiments.  I think I have changed a lot in just one week. I no longer 
complain about life and am now focusing on my goals. Lastly, I would like to say that if you write your 
goals on a piece of paper, rather than complaining about life, your life will dramatically change. Thanks 
to everyone who contributed to my change.    
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Abstract  
In this research, we study dictionary skills of university students learning English as a foreign language. 
The paper analyses the results of the survey conducted among junior and senior students learning 
English for general and specific purposes. According to the survey, a vast majority of respondents 
underestimate the value of monolingual dictionaries with their highly informative entries and prefer 
bilingual dictionaries and dictionary resources which only provide ready-made translations of particular 
examples containing the lexical unit in question, which may often entail mistakes in understanding the 
meaning, connotations and the register of the word or phrase. In this paper, we offer several activities 
aimed at developing students’ dictionary skills, such as exploring the difference between the so-called 
“confusables” – words which are often confused due to their similarity in meaning, and creating lexical 
computer games based on the dictionary entries of the words. We also describe a project class aimed 
at the analysis of the “word of the day” section in the most popular monolingual online dictionaries, which 
also involves working with thesauruses. These activities are aimed not only at encouraging students to 
use monolingual dictionaries for a deeper understating of a word meaning with its tinges and 
connotations but also at developing the ability to decide which types of reference books and online 
resources are more appropriate and suitable for a particular situation inside and outside the academic 
environment. 

Keywords:Dictionary skills, monolingual/ bilingual dictionary, dictionary entry, thesaurus, word of the 
day, confusables. 

1 INTRODUCTION  
The age of digitalization has accelerated many processes in the sphere of education, however it has not 
affected the very nature of how we study and teach. Today, when learning a foreign language students 
no longer have to turn to heavy paper dictionaries and instead can type the word in an electronic 
dictionary, which still requires a certain level of reference skills. The notions of “dictionary” and 
“reference” skills are used interchangeably today, even though, as R. Lew points out, there is a certain 
difference between the perspectives underlying the definitions of the terms [1]. The researcher 
compared Cowie’s interpretation of dictionary skills viewed as the “skills which the user is assumed to 
possess, or can be expected to acquire, in handling a dictionary and making effective use of the 
information it contains” [2] and the description of reference skills as “the abilities required on the part of 
the dictionary user to find the information being sought” offered by Hartmann and James [3]. The first 
term is perceived to be a more pedagogical one as it focuses on the efficiency of information 
interpretation, while the second one deals with getting access to the necessary information regardless 
of the way it is further processed [1]. In this paper we prefer to use the term “dictionary skills” as it seems 
more precise when speaking about university students who are supposed to be quite proficient in finding 
information but may still experience difficulties in interpreting it effectively. 

The most elaborate classification of dictionary skills has been offered by H. Nesi in her paper “The 
Specification of Dictionary Skills in Higher Education” [4], which is especially relevant for the present 
discussion of how students deal with reference sources. The skills are grouped into six categories – the 
first five depending on the stage in the process of consulting a dictionary and the sixth one listing the 
remaining skills which do not depend on the chronology of the dictionary consultation process. Thus, 
under six categories named “Before Study”, “Before Dictionary Consultation”, “Locating Entry 
Information”, “Interpreting Entry Information”, “Recording Entry Information” and “Understanding 
Lexicographical Issues” the researcher lists forty dictionary skills essential for effective use of 
dictionaries by university students. It seems noteworthy that the very first skill we encounter in this list 
is “Knowing what types of dictionary exist, and choosing which dictionary/ies to consult and/or buy” [4]. 
Strange as it may seem, even proficient students experience problems with the choice of dictionaries 
depending on the activities they are involved in. It may be due to overload with home assignments and 
lack of time or simply reluctance to engage properly in dictionary consultation. 
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There are numerous classifications of dictionary types, but when it comes to learning foreign languages 
we consider Adrian Underhill’s division of dictionaries into three basic groups – monolingual learners’ 
dictionaries, bilingual/ translation dictionaries and native speakers’ dictionaries - to be of special 
relevance [5]. It is understandable that students should feel free to use any type they consider 
appropriate in a particular situation, the problem is that they frequently favour bilingual dictionaries over 
monolingual ones, often unfairly. Realizing the benefits of each type is the number two skill in Nesi’s list, 
which means knowing what kinds of information are found in dictionaries and other types of reference 
works [4]. As A. Underhill points out monolingual learners’ dictionaries promote a more rapid expansion 
of passive vocabulary, provide access to high-quality illustrative example sentences and moreover 
“allow students the satisfaction of exploration through the dictionary, a sense of self-sufficiency and 
greater confidence in their ability to solve language problems for themselves”, which is conducive to 
self-development and lifelong learning [5]. On the other hand, bilingual dictionaries are an essential tool 
employed by both learners and language professionals for translation purposes. In this case, however, 
monolingual dictionaries are still of a significant value since in order to provide a high-quality translation 
of a text from the native tongue to a foreign language or vice versa we do not only need to know lexical 
equivalents but most importantly to distinguish between the connotations, register, frequency and other 
aspects of the meaning and usage of the lexical unit in question. Thus, when doing translations students 
should be encouraged to doublecheck the information they get in bilingual dictionaries by addressing a 
monolingual dictionary as well. 

The second stage in H. Nesi’s list “Before Dictionary Consultation” includes such skills as deciding on 
the very necessity to look up the word in a dictionary, the skill of contextual guessing of the word 
meaning, the ability to single out the form of the look-up item. Stage 3 “Locating Entry Information” deals 
mainly with understanding the structure and functioning of the dictionary. Stage 4 “Interpreting Entry 
Information” incorporates the longest list of skills consisting in the interpretation of etymological, 
morphological, syntactic information, as well as information about collocations, idiomatic and figurative 
use, etc. [4]. In this respect it is interesting to mention that in his research of which dictionary skills 
remain relevant and which have become redundant with the advent of digital dictionaries R. Lew notes 
that this particular cluster of skills is quite independent of dictionary form.  Meanwhile such skills as, for 
example, locating inflected forms in entries as well as finding the right entry for multi-word expressions, 
which correlates with some skills from stage 3 in H. Nesi’s list [4], are getting redundant due to constant 
improvement of search tools in online and digital dictionaries [1]. 

Stages 5 and 6 – “Recording Entry Information” and “Understanding Lexicographical Issues” – reflect 
the way users treat their dictionary skills and apply them inside and outside the classroom [4]. This 
attitude to the knowledge provided by dictionaries demonstrates the state of “dictionary culture”, which 
is defined as ‘‘the critical awareness of the value and limitations of dictionaries and other reference 
works in a particular community’’ [3]. As M. C. Campoy-Cubillo states “when educational institutions 
support the use of dictionaries as learning tools, the value of dictionaries increases” [6]. That is especially 
evident when dictionary skills are mentioned in the syllabi of the educational institution. Unfortunately, 
very often dictionary skills are taken for granted, especially when teaching advanced and proficiency-
level students. To strengthen the position of dictionary skills in the academic curriculum M. C. Campoy-
Cubillo has developed a framework for dictionary skills proficiency levels, in which the researcher offers 
a dictionary skills proficiency rubric for assessment purposes with a detailed description of learners’ 
abilities in terms of using a dictionary within the Common European Framework of Reference for 
Languages (CEFRL) [6], which is a decisive step forward in applied lexicography. 

To develop students’ dictionary skills, it is necessary for a teacher to be able to offer a number of 
effective activities which are aimed at encouraging learners to use dictionaries wisely. This paper 
contributes to the collection of such tasks. 

2 METHODOLOGY 
To analyze the dictionary skills of students and decide which activities can promote dictionary culture 
we carried out a survey among 43 respondents studying in Moscow State Institute of Foreign Relations 
(MGIMO University, Moscow, Russia) who learn English as a foreign language. In the questionnaire the 
students were asked: 1. Which dictionaries or dictionary resources do you use when learning English? 
Enumerate them; 2. Are you familiar with the notion of “thesaurus”? If yes, state what it is; 3. Do you 
think it is necessary to provide students with the instruction which dictionaries to use when learning 
foreign languages, and how to use dictionaries?  
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The first question implies various types of dictionaries – print, digital, online versions, besides it reveals 
whether students prefer bilingual (translation) or monolingual dictionaries. As for the second question, it 
should be noted that dictionary resources are not limited to dictionaries proper, thesauri serve as an 
important source of collocations, example sentences, possible synonyms and antonyms, etc., and can 
contribute a lot to the expansion of students’ vocabulary range. However, unfortunately, this resource is 
often neglected in the classroom, which is also proven by the current paper. The third question is rarely 
addressed to university students as it is considered that they enter a higher education institution being 
already quite rounded in terms of using learning resources, which can be a misconception. This question 
actually reflects the purpose of this research, and the answers of the respondents may prove the 
topicality of dictionary skills development. 

The survey was carried out among 21 junior and 22 senior students of MGIMO University, whose level 
of language proficiency ranges from intermediate and upper-intermediate (junior students) to advanced 
and proficient (senior students). 

3 RESULTS 
To analyse the answers to the first question of the survey we studied how many times each dictionary 
or dictionary resource was mentioned, paying special attention to the type of the resource – whether it 
is a monolingual or bilingual dictionary. For the second question we compared the number of students 
who are familiar with the notion of “thesaurus” with the number of those who do not know the term. As 
for the third question, we compared the figures indicating the number of respondents who consider it 
necessary to be instructed in the effective use of dictionaries with the number of those who do not need 
such instruction. 

3.1 Students’ choice of dictionaries 
The analysis of the answers to the first question (“Which dictionaries or dictionary resources do you use 
when learning English? Enumerate them”) shows that overall bilingual dictionaries and dictionary 
resources are more popular than monolingual ones. In the answer sheets the former are mentioned 60 
times while the latter – 55. At the same time, it should be noted that junior students mention monolingual 
and bilingual dictionaries almost the same number of times, 24 and 23 times respectively, while senior 
students mention monolingual dictionaries 30 times and bilingual - 38 times. Below we provide diagrams 
with the breakdown of the frequency each dictionary was mentioned by junior and senior students 
(Figure 1). Monolingual dictionaries include the following sources: Cambridge Learner’s Dictionary [7], 
Collins Online Dictionary [8], Dictionary.com [9], the Dictionary by Merriam-Webster [10], the Longman 
Dictionary of Contemporary English [11], Macmillan Dictionary [12], Oxford Learner’s Dictionary [13], 
the Urban Dictionary [14], Windows dictionary and thesaurus (WordWeb). Bilingual (or rather 
multilingual) dictionaries include: Academic.ru [15], DeepL Translate [16], Google Translate [17], 
Multitran Dictionary [18], Translation in Context [19], WooordHunt [20], WordReference.com [21], 
Yandex Translate [22]. 

3.2 Students’ awareness of the notion of “thesaurus”  
Today more and more digital dictionaries incorporate certain elements of thesauri, for example, they 
offer a number of synonyms and antonyms for some lexical units. However, this should not diminish the 
value of a thesaurus itself as this is an indispensable resource for developing language skills of a person, 
be it a foreign student or a native speaker. Thesauri provide a truly comprehensive list of synonyms, 
antonyms, related words, examples and possible contexts, sometimes even infographics with semantic 
fields of a word. The results of our survey show that for the second point in the questionnaire – “Are you 
familiar with the notion of “thesaurus”? If yes, state what it is” – the majority of the respondents answered 
in the negative. Those who provided the definition of the term stated overall that a thesaurus is a 
resource providing synonyms and antonyms for various words. Thus, from 21 first and second-year 
students (junior students) only seven know what a thesaurus is. From 22 third and fourth-year students 
(senior students) 10 respondents know the term (Figure 2).  
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3.3 Instruction in dictionary use 
The analysis of the third point of the survey – “Do you think it is necessary to provide students with the 
instruction which dictionaries to use when learning foreign languages, and how to use dictionaries?” – 
proves the necessity to further projects focused on the development of students’ dictionary skills. The 
majority of the respondents among both junior and senior students (12 out of 21 and 15 out of 22 
respectively) need instruction in dictionary use (Figure 3). 
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Figure 1. Dictionary resources and the number they are mentioned by the 
junior and senior students.
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4 CONCLUSIONS 
To develop dictionary skills, it is essential to make students address dictionaries. Students like asking 
their teacher what this or that lexical unit means and what is the difference between two or more similar 
words that they sometimes encounter in texts and exercises. In these cases, the teacher can either 
assign students with the task of finding out the meaning of the word or it is also advisable to deal with 
the question all together. Showing students how to deal with their questions is actually part of instruction 
in dictionary use. 

In this research we would like to offer several activities aimed at honing students’ skills of dictionary use. 
These include differentiating between the so-called “confusables” – words that look similar but have 
certain differences in their meaning, preparing lexical games online, analysing the “word of the day” 
section in various dictionaries.  

4.1 Differentiating between “confusables” 
Differentiation between “confusables” is especially effective at encouraging students to address 
monolingual dictionaries as to understand the difference between similar words which are often not 
synonymous it is necessary to see a clear definition, understand the connotations and the register of 
the lexical units in question as well as find out grammatical features of the word. The most typical 
examples of “confusables” are such words as “economic” and “economical”, “classic” and “classical”, 
“historic” and “historical”, “Arab”, “Arabic” and “Arabian”, “perspective” and “prospective”, etc. Many of 
such words are used quite often, that is why it might not be necessary to provide students with a whole 
list of frequently confused words, though it still might be the option, but to deal with them when the need 
arises. 

4.2 Preparing lexical online games 
Preparing lexical online games proved especially convenient during the coronavirus pandemic, which 
forced many schools and universities worldwide to organise classes through the Internet. Such online 
resources as Quizziz [23] and Socrative [24], for example, provide an opportunity to easily create 
gamified quizzes and receive students’ results online. In terms of dictionary skills development, the idea 
behind using such resources is to assign students with the preparation of the quiz using dictionaries as 
a source for the test questions. This type of activity can be employed when studying the difference 
between synonymous words, such as various verbs describing the manner of looking at something 
(gaze, glance, glare, glimpse, stare, peek, etc.) or verbs describing the manner of light reflection (glisten, 
glint, glow, sparkle, shimmer, etc.). We borrowed these examples from the Masterclass Proficiency 
Student’s Book [25], which we use when working with 4th-year students in MGIMO University. Thus, 
when studying such clusters of words, we can ask students to use dictionaries to prepare a gamified 
quiz with multiple choice, filling in the gap and word-definition matching activities for their groupmates 
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using definitions and examples from dictionary resources. Such quizzes are then done by the rest of the 
group online, they can be accompanied by music and animation if necessary, the chart with the results 
is provided immediately in the profile of the quiz creator.  

4.3 “Word of the day” project 
The “word of the day” project was inspired by a brief observation of the “word of the day” section in the  
Lexico dictionary – a resource developed by Oxford English Dictionary [26]. The analysis of the section 
reveals a wide variety of the vocabulary chosen for the section under discussion. From 42 words that 
we registered in our research 22 are tagged as informal, among them three are also tagged as 
Australian, two as South African and two as Scottish; nine words are tagged as archaic, which means 
that they have not been used for the past century or more and are only found in the literature of the past. 
Thus, many of the words chosen for the “word of the day” section by the Lexico dictionary are not 
frequently used in modern British or American English, they reveal the richness and variety of the 
language but may not necessarily serve as a source for expanding students’ academic English 
vocabulary. This particular feature sets the “word of the day” section in the Lexico dictionary apart from 
such section in other dictionaries. To find out the reaction of the students to such wide range of words 
chosen for the “word of the day” section we picked out the Lexico disctionary as one of the resources 
for the project. 

The project was carried out in a group of six third-year students learning English as a foreign language 
at the proficiency level. 

To prepare for the project-based class the students were divided into two teams, each consisting of 
three people. Each team was assigned with a particular dictionary. We chose the Longman Dictionary 
of Contemporary English [11] for one team and as we have already mentioned the Lexico dictionary [26] 
for the other. Both resources have the “word of the day” section. The students were to keep record of 
the word of the day for 7 days, study the entries of the words, find synonyms and antonyms for the word 
in a thesaurus (we suggested using the Free Thesaurus [27]), get ready to present their findings in class. 
Besides, to make the lesson more engaging each group was asked to prepare a quiz for the members 
of the other group consisting of an activity based on matching the new words with their definitions, filling 
in the gaps in the example sentences with the right lexical unit, guessing the words with the similar and 
with the opposite meaning. Thus, the project-based lesson itself started with the quiz which was then 
followed by the presentation dwelling on the details of the words’ meanings, connotations, stylistic 
peculiarities, sphere of use, register, examples, etc. It should be underlined that the choice of a particular 
dictionary or a thesaurus can vary, students can be encouraged to use a range of reliable monolingual 
dictionary resources, and then explain their preferences in the presentation of their findings. 

The team working with the Longman Dictionary came up with the following list of lexical units: escalate, 
mock, overstate, bet, highlight, contravene, go downhill [11], while the team working with the Lexico 
dictionary registered the following words and word combinations: malapert, soubrette, go counter, 
nuncheon, rock up, carn, taihoa [26]. As we can see the words from the Lexico dictionary are more 
diverse in their origin, register, regional usage and frequency than those from the Longman dictionary. 
The students from both teams appreciated such kind of activities first of all due to their efficiency in 
vocabulary expansion and an opportunity to explore new meanings of the familiar words, for example 
the meaning of the word “highlight” in its plural form designating “areas of hair that have been made a 
lighter colour than the rest” [11] was not familiar to any of the students. Besides, scrutinising the entry 
makes students pay more attention to the tags in the word entries such as “part of speech”, “countable/ 
uncountable” (for nouns), “transitive/ intransitive” (for verbs), etc., which help learners use the word 
correctly. 

The “word of the day” project proved effective at encouraging students to compare several dictionary 
resources, including a thesaurus, understand the strong and weak points of each, and to draw 
inferences in terms of which resources they find more convenient and user-friendly. 

The survey carried out among university students has highlighted the necessity to work on the 
development of students’ dictionary skills and for that purpose to offer various activities aimed at 
encouraging students to use and differentiate between several monolingual dictionary resources. 
Explaining the difference between “confusables”, preparing gamified quizzes for groupmates and 
tracking the “word of the day” section have proved to be reliable ways that can help learners of English 
improve their dictionary skills and expand their vocabulary. Educational approaches change, new 
technologies continue developing and influencing the processes of teaching and learning, studying skills 
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transform but the use of dictionaries will still remain a cornerstone for learning foreign languages and 
will have a significant bearing on the confidence and motivation of language learners. 
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EXPLORING AND TEACHING LANGUAGE SENSITIVITY AND 
INTUITION 

Maria Dubovitskaya, Sofia Kamalova 
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Abstract 
There are a number of overlapping terms that point to the fact that education has been moving in the 
direction of cultural tolerance, empathy and understanding. These are cultural sensitivity, cultural 
awareness, cultural competence, cultural humility and others. In the linguistic realm we come across 
politically correct language, linguistic diversity, language variation, transnational language, linguistic 
sensitivity. In our study we wanted to explore students’ competence in the aforementioned fields and 
test their intuition when faced with the notions of diversity and variation in context. The next step was to 
find the appropriate discourse to introduce the sensitive issues and analyze the background.  

Keywords: cultural sensitivity, linguistic intuition and sensitivity, diversity, minorities, politically correct 
language, cultural humility, discourse. 

1 INTRODUCTION 

1.1 General concepts and notions 
Learning a foreign language encompasses a gamut of competences from comprehension, reading, 
writing and listening to understanding the cultural, historical, social and psychological background of a 
recipient. It is an ongoing process with a constant shift in focus from culture to language and vice versa. 
The triad language-mind-culture is widely debated and discussed throughout the academic world spilling 
into the realm of education. It was first Wilhelm von Humboldt who went beyond the bounds of pure 
language and put forward a hypothesis known as the Weltanschauung (world view) hypothesis [1], which 
means that language is the manifestation of the minds of people. He pointed to the interdependence of 
national language and national character. The theory was later upheld by thinkers, linguists and 
anthropologists among whom the figures of Edward Sapir and Benjamin Lee Whorf loom large as their 
ideas led to the emergence of the hypothesis known as the Sapir-Whorf Hypothesis (Linguistic 
Relativity). According to Sapir, “…the ‘real world’ is to a large extent unconsciously built upon the 
language habits of the group [2].” Although this linguistic determinism is not unequivocal, there is still a 
strong urge to address the issue of culture-language-identity in teaching a foreign language. 

Teaching English as a foreign language requires a thorough examination of concepts, notions and 
definitions as they work their way into other languages and acquire uniquity. These concepts do not 
spring out of nowhere they take root in the social, cultural and political life reflecting crises, controversy 
and friction reigning in the society. Empathy and tolerance beacon the way towards understanding and 
comprehension. Recourse to Meriam-Webster dictionary reveals the lexical meaning of the word 
tolerance: sympathy or indulgence for beliefs or practices differing from or conflicting with one's own [3], 
which is consistent with Walzer’s (1997) understanding of tolerance as an attitude or state of mind 
towards diversity [4]. This goes deeper and weaves into appreciation, respect and esteem [5], with 
emphasis placed on esteem. Empathy takes on a psychological dimension meaning “the action of 
understanding, being aware of, being sensitive to, and vicariously experiencing the feelings, thoughts, 
and experience of another of either the past or present without having the feelings, thoughts, and 
experience fully communicated in an objectively explicit manner” [3]. Empathy is related to behavioral 
competency which is essential on a par with cognitive (cultural self-awareness) and affective 
competencies (curiosity) [6]. It is “the imaginative intellectual and emotional participation in another 
person’s experience” [6] that is part and parcel of education and self-development at large. Without 
empathy as an inherent multidimensional characteristic true tolerance is impossible, thus empathy is 
primary. Language acquisition is a complex process which includes “communication, the expression of 
identity, play, imaginative expression, and emotional release” [7], all of which is unattainable without 
personality traits and characteristics.  

Another notion to touch upon is cultural humility which was conceptualized by Hook, Davis, Owen, 
Worthington and Utsey (2013) and means “ability to maintain an interpersonal stance that is other-
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oriented (or open to the other) in relation to the aspects of cultural identity that are most important to the 
[person]” (p. 2) [8]. An integral part of cultural humility is “a lifelong commitment to self-evaluation and 
self-critique” [9], which throws back the image of a learner. Delving in the language and culture of a 
nation parallels a close examination of one’s own culture and language. This is a bidirectional motion 
that contributes to one’s cultural awareness no less than self-awareness, cultural competence, cultural 
sensitivity as well as linguistic sensitivity. 

Cultural sensitivity lies in the domain of cultural competence and means constant overcoming cultural 
biases, prejudices and barriers. It is awareness and appreciation of the values, norms, and beliefs 
characteristic of a cultural, ethnic, racial, or other group that is not one’s own, that should be 
accompanied by a willingness to adapt one’s behavior accordingly [10]. Linguistic sensitivity is 
inseparable from the aforementioned concepts, albeit it pertains to language. The notion encompasses 
a fuller yet a more nuanced comprehension of the other from a linguistic perspective — potential multiple 
meanings of the words in a given context, focus on the challenges of comprehension of different 
connotations in their own language and second language, thinking about language variation such as 
regional variations, accents, dialects and slang.  

1.2 There is more to it than profanity 
No language is devoid of obscenities, moreover they loom large and surface in a number of contexts. 
Diving in the language one cannot but pick up on the semantic, phonetic, grammar peculiarities of taboo 
words. Being on the fringes of society these words yet come to prominence in numerous discourses: 
music; films; fiction; non-fiction; tv and etc. What is more, swear words due to emotivity and 
expressiveness form semantic fields around burning social issues, namely, misogyny, sex, race, social 
inequality, gender, immigrants. The idea of exploring expletives is not reduced to learning or studying 
four-letter words but goes deeper — seeing those sensitive issues unfold and realizing the significance 
of suppressed emotions or even anger in relation to the problems. It is worthwhile to note that there are 
several reasons why speakers choose to express their feelings by using profanity not counting 
purposeful aggressiveness, they are: describing a situation with an idiomatic touch; putting emphasis; a 
cathartic release, where the last does not address a person but only gives a palliative effect. It is natural 
that a person will use taboo language speaking about topics that resonate with them. If it is abusive 
language that is called upon to talk about women then one could presume that there is tension around 
women’s (in)equality or feminism. The same logic applies to other subjects. The pejoratives related to 
race, gender and minorities may lose a derogatory color if a speaker is inside/ within the group, whereas 
an outsider is forbidden to pronounce them. Some previously abusive words have undergone semantic 
satiation or desensitization meaning constant use within a group, for instance, queer in queer studies, 
or dykes in Dykes on Bikes. It is possible to use black, kike, or heeb (jew), if one has the right to it.  As 
for common and well-known curses the task of a teacher is not to demonstrate a number of situations 
and contexts where swear words are used, however alluring it might be, but to show examples from 
fiction, films, songs or poetry to bear out the semantics and frequency of the word in question.  Philip 
Larkin’s “This be the verse” and Monty Python’s “The FCC Song’’ may serve as an example of semantic 
and syntactic function of the use of one particular swear word. 

1.3 Politically correct language 
Now that political correctness bestrides the world linguistic political correctness takes prominence in 
society. In 1980s people grew sensitive to the existing inequality and criticized society as “male-
dominated”. Social critique extended to such stirring issues as age, race, sexual orientation and abilities 
which gave rise to clusters of new words. The process of coining new words has a strong undercurrent 
of conflicting emotions. On the one hand, this linguistic shift signals a change in the thinking paradigm, 
which can be illustrated by new words such as disadvantaged, seniors, indigenous peoples for poor, old 
and natives; pro-choice and pro-life for pro-abortion and anti-abortion; mentally challenged and 
physically challenged for mentally retarded person and invalid respectively, alternative lifestyle instead 
of sick, perverted or fairy. On the other hand, there are examples of coinages that may seem 
disconcerting, for instance, reduced state of awareness for drunk or stoned, negative patient outcome 
for people who died in hospital, horizontally challenged for fat and etc. Henry Beard and Christopher 
Cerf in their satirical book The Politically Correct Dictionary ridiculed this modern trend on new names 
explaining that it is only a way of diverting people’s attention from really urgent issues [11]. 

As far as race is concerned, there is a plethora of words and notions that goes farther than just African 
American instead of Afro-American, black, not to mention Negro or colored. There are also such words 
as minorities, non-whites, people of color, diverse which are intermittently in use or out of use. Steven 
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Pinker described it as “euphemism treadmill”, which means a constant drudgery of coining new words 
for emotional concepts. New words that are invented for emotionally charged referents are destined to 
be constantly tainted as long as negative attitudes are simmering in the society [12]. 

2 METHODOLOGY 

2.1 Teaching Race and Language 
The use of the aforementioned words in speech raises questions of their correctness, validity and 
possible connotation for native speakers even more so for language learners, the latter being unaware 
of the deep layers of emotions behind emotionally charged concepts or just not sensitive enough to 
perceiving peculiarities. Race is undoubtedly one of the issues that tops the list of subjects prone to a 
thorough analysis. As for teaching English as a second language it is of utmost importance to bring 
home to students the idea of race, bias, structural discrimination and racism, which will help to dismantle 
social and linguistic constructs. Knowing what is behind social concern or dissent will enable a learner 
to draw closer to the lively and vibrating language. One may grasp the state of things through emotional 
and cognitive channels of perception. The first pertains to films, fiction and music, whereas the second 
belongs to non-fiction, handbooks and manuals. The teacher’s task is to create the ambience of curiosity 
and equity which will contribute to prolific discussion, collaboration and research. The central topic was 
race, raciolinguistics and racial prejudices. Fiction literature determined the methods to be applied in the 
course of the study. To grasp the idea and the language in fiction books methods in literature should be 
combined with methods in linguistics. The underlying message in a book gives rise to motifs and 
leitmotifs. They are accompanied by certain words that tend to surface whenever the subject is raised. 
The analysis of these words enables one to understand how ideas are shaped in language. The 
examination of grammar patterns contributes to seeing the whole picture, it sets the scene and gives 
insight into register and style differentiation.  

2.2 Materials 
The texts were taken from the book American Ways by Maryanne Kearny Datesman, Joann Crandall 
and Edward N. Kearny. It is an introduction to American ways which describes the historical 
development of six traditional cultural values which have shaped the perception of Americans. The book 
includes enhanced focus on critical thinking: looking at alternative points of view and assessing 
information, identifying potential problems and solutions.  

Some excerpts were drawn from Reni Eddo-Lodge’s debut book Why I’m no Longer Talking to White 
People about Race. The book explores the links between gender, class and race in Britain and other 
countries. The book describes the experience of Black and Asian people in the UK and unearths the 
examples of institutional racism in British society and class definitions. The topics raised in the book are 
timely and generate discussion. It is accessible to students as the author’s approach is mainly 
journalistic. To throw an anthropological perspective Franz Boas’ approach to studying differences was 
considered. His seminal work Race, Language, and Culture was taken to demonstrate the starting point 
in anthropology that heralded a position scrubbed of any political or moral arguments and was based 
on pure empirical analysis instead.  

The book by Karen Stollznow On the Offensive was taken to view the linguistic side of the matter which 
helps to fathom the weight of words we use, their shifts in meaning as well as their significance in 
understanding the main trends reigning in society. Thus, we come across derisive labels such as Social 
Justice Warriors abbreviated to SJWs developing into SJW culture, PC culture (political correctness), 
cancel culture/call-out culture, victimhood culture. These names however debatable they reflect social 
attitudes and values at a given point in time. The shifts in meaning can be determined by pejoration 
(turning from neutral into negative) or amelioration (acquiring favorable connotations). The process of 
reclamation confirms the fluidity of meanings and the dominance of context. Reclamation means 
appropriation of previously offending words by the discriminated group (for example, queer, gay, 
bleckfella) and signals solidarity. Reclaimed words are context-dependent has a bearing on who uses 
them — in-group members or out-group members. 

Fiction literature gives a complementary dimension to the subject in question, it adds expression, 
emphasis, emotion and fosters involvement, empathy and compassion. The books were chosen to shed 
light on the psychological, emotional and social aspects of minority groups. The first book to be 
considered was The Lonely Londoners by Trinidadian author Sam Selvon. The recurrent motif of the 
book is homesickness and hopelessness due to segregation, lack of upward social mobility and 
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discrimination. The author depicts the trajectories of the Windrush generation who are referred to as 
“coloureds”. London for them is divided into “little worlds, and you stay in the world where you belong to 
and you don't know anything about what is happening in the other ones except what you read in the 
papers" [13]. There is a collision of the two worlds in the protagonist’s mind — of Trinidad and London—
that generates fear and dislocation. Selvon masterfully recreates the Caribbean vernacular, which takes 
us inside the world of immigrants. 

Sketches of discrimination and segregation are given in Bernardine Evaristo’s book Girl, Woman, Other 
that follows the lives of twelve different characters, notably black British women and women of 
Caribbean descent. The story of one of the characters pictures a life path of a woman of Afro-Caribbean 
descent called Winsome who ventured together with her husband out of London to Porthleven in the 
sixties experiencing the whole gamut of devastating emotions: alienation, ostracism, hatred from the 
English: “…people wasn’t just unfriendly, they was downright hostile, who were these two monkey 
people arriving on their likkle island?” [14].   

Another book that gives a vivid picture of racism, institutional discrimination and disdain is written by 
Kathryn Stockett. Published in 2009 the book had a great resonance. It tells us a story about African 
Americans working in white households in Jackson, Mississippi in the 60s. A period drama film was 
based on the book and recounted a story of a young white woman whose sympathy for black maids 
drove her to unravel the knot of biases and prejudices reigning in her town. Aiming to become a true 
journalist she collaborated with the maids and presented their view on how they lived and worked in 
white households. The motifs of fear, humiliation, condescension appeared on a par with friendship, 
solidarity, kindness and sympathy.  

Teaching materials, academic books and fiction literature gave the necessary scope for analyses and 
research. 

2.3 The Research 
The second-year students at MGIMO university took part in the study aimed at figuring out their linguistic 
sensitivity and intuition when faced with concerning issues such as race. There were different goals in 
mind when the project was in the making: to acquaint the students with certain concepts and ideas 
reigning in the western and European societies, to broaden their linguistic horizon in relation to the 
topical issues and to heighten their sensitivity.  

Before launching a project, the students were asked to fill out a questionnaire designed to reveal their 
linguistic intuition in the realms of politically correct language, slang words and taboo language. The first 
cluster of questions gave options the students were to choose from in their sheets and revolved around 
political correctness. The questions included the topics of age (which word would you choose to describe 
an elderly person), origin (Which word would you choose to describe a person from Asia/of Asian 
descent), gender (Which would you choose: mankind, humanity or humankind; fireman or fireperson). 
Then the students were to cross out the words that they thought might seem offensive (negro, colored 
or African American; invalid, handicapped or physically challenged; drug addict, junkie or substance 
abuser). Next, they were asked to choose the most appropriate alternative (fag, gay or alternative 
lifestyle; pro-abortion or pro-choice; pro-life or anti-abortion; mentally retarded, mentally deficient or 
mentally challenged. The last cluster of questions centered around slang words that the students had to 
guess whether they were negative or positive (peng, hench, wasteman).  

3 RESULTS 
The project was divided into four stages: introduction, development, conclusion. At the introductory 
stage the students were given texts and articles to learn facts and figures related to race, racial 
segregation and racial inequality. Critical thinking was encouraged by assessing facts and figures, 
deciphering hard statistics and comparing alternative points of view. In the course of development, the 
students undertook tasks to sift through reading and video materials and create a project of their own 
withing the scope of the resources mentioned above. 

One of the projects revolved around the language used in fiction. In Kathryn Stockett’s book The Help 
examples of African American Vernacular English was explored. In short it may be called Ebonics, the 
term coined by a Black scholar in 1975 and rejected by linguists was concocted from ebony and phonics. 
It is characterized by such grammar peculiarities as 1) different use of the copula (be, been, being, am, 
is, are, was, were) 2) negative concord or double negation 3) negative inversion. For example, the 
sentences I ain’t never been in this position before [15]; I ain’t done nothing but feed that old woman…  
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demonstrates the first two points, whereas Don’t you go sassing this white lady like you done the other 
shows negative inversion at work.  

Another project centered around slang words and colloquialisms from The Help  and Girl, Woman, Other 
that set the stage for research into modern Jamaican slang words in English, Multicultural London 
English or MLE [16] and Ebonics [17]. 

One more project touched upon the opposition of black and white in The Help and delved into contexts 
they appeared in with the purpose of defining motifs. The associative field of black comprised words 
from the perspective of white people: diseases; colored help; colored situation; the colored part a town; 
colored bathroom; a colored thing (reason); to turn colored (after drinking coffee); dirty; Negro; colored 
coffee; colored opinions; being color-blind. In the associative field of white there are predominantly 
words from the viewpoint of the maids: strange, not your friends, stupid; talk like spreading icing on the 
cake; white rules; guns pointing at my house; Jim Crow laws. 

The analysis of the words and their contextual meanings as well as the dominant motifs incited by the 
narrative points to the underlying segregation and separation on social, political, psychological and 
linguistic levels. 

Going back to the questionnaire given to the students at the preparatory stage, the findings reveal that 
only 10 percent of the students hit the nail on the head when it comes to politically correct language or 
race language, while the others failed to tell the difference between natives and indigenous people; gay 
or fag; mentally retarded, mentally deficient or mentally challenged. Language intuition comes into play 
and works its way towards the right answer only in 25 percent of cases, which indicates the importance 
of giving extra material on the topic beyond the necessary curriculum. Only 40 percent of students 
crossed out colored for seeming offensive, which confirms a generally low level of awareness 
concerning sensitive issues.  

4 CONCLUSIONS 
Before doing their projects, the students were convinced that English variants and dialects were mainly 
deviations from the standard with the exception of officially accepted variants (Australian, Canadian, 
New Zealand and American). MLE, Ebonics and other variants were nowhere near to be regarded as 
acceptable. However, having analyzed excerpts from fiction and fragments from the films (The Help 
2011, The Best of Enemies (2019) the students volunteered to undertake a task of trying to reproduce 
dialogues in MLE or Ebonics and create digital stories of their own. The psychological impact is 
recognizable as the results confirm that group work on a project diffuses the tension created by the 
difficulty of the study materials. It gives an insight into how digital storytelling can be applied in teaching 
English variants. The power of the personal story captured in a short amount of time is undeniable. It 
may serve as a hook, an associative aid, a challenge/leap of daring and may lead to 
encouragement/stimulus to go further, introspection, self-criticism involvement.  

Although the entry results of the survey initially revealed little interest in the racial issues and generally 
low awareness of the contradictory undercurrents related to language and psychology of race-induced 
conflicts, it is worthwhile to note that the students’ enthusiasm grew as the project unfolded. They 
demonstrated unbounded curiosity and readiness to wade in the unknown waters.  
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Abstract

Project RED has demonstrated empirically that in order for students to benefit (read: increased
achievement) from using their 1-to-1 computing devices, students must use those devices pervasively
(read: for the vast majority of their learning activities). Creating deeply-digital curricula not just
supplementary activities – for such 1-to-1 classrooms cannot be placed on the backs of already over-
burdened classroom teachers. Providing K-12 teachers with just such deeply-digital, standards-aligned,
full-year curricula is the mission of the Center for Digital Curricula at the University of Michigan. Since
Fall 2021, 3000+ K-5 students have been using the Centers deeply digital curricular for math, science,
social studies and English language arts. Most importantly, these curricula support seamless learning –
students use the same curricula whether they are learning at their kitchen tables or at their classroom
desks. Nationalized test scores indicate that students using these materials are scoring above the
national average. Our intent now is to scale-UP – and support more students and teachers with deeply-
digital, standards-aligned curricula. In our presentation, we will report on and analyze the empirical
findings from this initial effort.

Keywords: Deeply-digital curricula, seamless learning, 1-to-1.
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FROM HEAVEN TO HELL, THE STRUGGLE OF HIGHER EDUCATION 
INSTITUTIONS IN THE MIDST OF COVID-19 

A. Rof, A. Bikfalvi, P. Marques 
University of Girona (SPAIN)  

Abstract  
The effect of Covid-19 has been devastating in the higher education sector, previously immersed in a 
process of digital transformation and at risk of being disrupted by new digital technologies. The total 
lockdown meant that overnight higher education institutions (HEI) had to improvise with urgent 
measures to maintain educational activity in the forced remote setting, with 67% of HEI overcoming the 
main obstacles, namely access to technical infrastructure, competences and pedagogies for distance 
learning, and rising new concerns of the risk of growing inequality for those left behind, to replace 
classroom teaching with distance teaching and learning.  

The purpose of our paper is to understand how the HEI main stakeholders (students, teaching and 
research staff, administration and services personal, companies, and society) and areas of activity 
(teaching, research, and transfer of research) were impacted during the first Covid-19 wave (March-
June 2020), and how the situation was managed so that they could keep operating.  

The empirical evidence was collected using a double case study of two HEI with opposite profiles: Case 
1, a traditional, medium- to small-sized regional university, non-born-digital, purposefully selected 
because of the potential high impact of the forced digitization; and Case 2, a pioneering born-digital HEI, 
medium-sized, private but partially state-funded, with an international community of 4,000 remote 
professors and 75,000 students, specifically selected for its natural ability to operate in digital 
environments. Both cases were headquartered in Spain. 

The results reveal that Covid-19-forced digitalization effects have been uneven depending on the profile 
of the HEI, affecting all areas in the context of the traditional HEI and acting more as an acceleration 
trigger, and more internally focused in the context of the born-digital HEI. In reaction to this reality, new 
potential future strategic priorities emerge such as developing novel semi-face-to-face or hybrid 
modalities in the case of the non-born-digital HEI, and the opportunity to become fully digital in the case 
of the born-digital HEI.  

Keywords: born-digital, non-born-digital, Covid-19, stakeholders, digital transformation, HEI. 

1 INTRODUCTION  
The effect of Covid-19 has been devastating in the higher education sector, which was previously 
immersed in a process of digital transformation [1] and at risk of being disrupted by new digital 
technologies [2]. The total lockdown imposed during the first wave of the virus from March to May 2020 
meant that overnight higher education institutions (HEIs) had to improvise with urgent measures to 
maintain some form of educational activity in the forced remote setting. Despite the sudden and entirely 
unforeseen lockdown, recent studies have shown that HEI demonstrated the ability to continue operating 
in the complexity and chaos of the situation caused by the pandemic, with 67% of HEI  overcoming the 
main obstacles, namely access to technical infrastructure, competences and pedagogies for distance 
learning [3] to manage to replace classroom teaching with distance teaching and learning, and rising 
new concerns of the risk of growing inequality for those left behind. The biggest impact of Covid-19 was 
on teaching and learning, but in reality all areas were affected in some way, with research activity 
affected in 80% of HEI (e.g., the cancellation of international travel), 52% of research programs at risk 
of not being completed, partnerships affected at 64% of HEI, and international student mobility affected 
at 89% of HEI, among others [3].  

Recent research has focused on the impact of Covid-19 on HEI during the lockdown emergency phase, 
exploring multiple topics as diverse as how digital innovation was encouraged during the emergency [4], 
how examination issues were resolved by replacing exams with research papers [5], and what learning 
strategies were attempted and what results they produced [6], among others. More recently, new 
research has focused on the “new normality” phase [7], [8]. 
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It is in this context, the emergency phase of the Covid-19 shock, that the present contribution is set, the 
purpose of which is to understand how HEI’s main stakeholders (students, teaching and research staff, 
administration and services personal, companies, and society) and areas of activity (teaching, research, 
and transfer of research) were impacted, and how the situation was managed to be able keep operating.  
More concretely, we aim to answer two research questions:   

RQ1: What main areas of activity were most affected during the emergency phase of the Covid-19 
shock, and how did the situation experienced impact the vision of the meaning and importance of digital 
transformation (DT) for the HEI?  

RQ2: Which were the best and worst situations experienced by HEI stakeholders during the emergency 
phase of Covid-19, and how were they handled?   

Through analyzing a double case, a non-born-digital HEI and a born-digital HEI, this research explores 
the impact of DT on the key stakeholders of HEI (students, teaching and research staff, administration 
and services personal, companies, and society), how key stakeholders and main areas have been 
impacted, and what challenges and opportunities emerge from this DT. 

1.1 Digital transformation and Covid-19 in HEI: a stakeholder view 
Regarding the impact of digital transformation in the context of HEI, recent research states that avoiding 
DT is not an option, and that HEI are forced to adapt to technological changes if they want to stay 
relevant [9];[1]. DT is understood as something bigger than technology adoption, and includes the 
transformation and automation of all the university processes to increase effectiveness through 
digitalization [10]. In addition to this DT evolutionary process, which affects and transforms all the main 
areas of activity (teaching, research, transfer of research, and administration) of the incumbent players 
[10], new participants (e.g., Coursera) are entering the market with innovated-digitalized business 
models, contributing to redefining the rules of the whole HEI sector [2]. 

The Covid-19 shock has been revolutionary, triggering a drastic shift in the scale of change of the HEI 
sector [12], whose digitalization process has been accelerated [11]. According to a global survey of 424 
HEI in 106 countries [3], a significant share -67%- of HEI showed capacity to replace classroom teaching 
with online distance teaching and learning during the pandemic, with this forced digitalisation (e.g., video 
conferences) contributing to changing professors’ digital mentality in the process.  

Many stakeholders are involved in this digitalization process of HEI, using the widely accepted definition 
of stakeholders, namely ‘groups and individuals that can affect, or are affected by, the accomplishment 
of organizational purpose’ [13:25]. In this line, some investigations [14] have emphasized the importance 
for both public and private universities of carefully managing and building long-term relationships with 
key stakeholders, contributing with a categorization of stakeholders for the HEI: internal stakeholder 
groups (current students, employees, management team),  main external stakeholder groups (alumni, 
prospective students, parents, donors, organisms such as Ministry of Education, etc.), and secondary 
external stakeholder groups (the media, the community, local authorities, competitors, employers, the 
government, and high schools). 

The extant literature shows how digitization has been impacting HEI, even though there has been some 
internal resistance to these changes. The magnitude of the shock caused by Covid-19 has revealed the 
sector's ability to adapt to the digital environment to continue operating. Digital transformation and 
change management will be key aspects to face the challenges of the future of HEI. The perspective of 
the different interest groups regarding these changes is a little explored but important area for more 
effective management of the transformation processes which will continue to affect the sector. 

2 METHODOLOGY 
The empirical evidence was collected using a double case study of two HEI with opposite profiles: Case 
1, a traditional, medium- to small-sized regional university, non-born-digital, purposefully selected due 
to the potentially high impact of the forced digitization; and Case 2, a pioneering born-digital HEI, 
medium-sized, private but partially state-funded, with an international community of 4,000 remote 
professors and 75,000 students, specifically selected for its natural ability to operate in digital 
environments. Both cases were headquartered in Spain. Case studies provide qualitative rich data and 
allow the study of contemporary managerial challenges [15]. They are a suitable methodology to explore 
the experiences of participants, in this case mainly the management team, immersed in their real 
context, allowing us to research the effects of digital transformation on the different stakeholders.  
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As a continuation of a pre-pandemic study based on in-depth 1- to 2-hour interviews, 7 follow-up 
interviews based on a short questionnaire of open-ended questions (providing call support) were 
administered to the same participants between July 2020 and December 2020 to explore the Covid-19 
emergency phase (March-June 2020). For Case 1, the participants included the Head of the Vice Rector 
of Strategic Projects (VRSP), the Vice Rector of Quality and Transparency (VRQT), a Master 
Coordinator (MC), and one representative of the Administrative Department (AD). For case 2, the 
participants included the Director Management Office (DMO), the Vice Rector of Strategic Planning and 
Research (VRSPR), and the Vice Rector of Competitiveness and Employability (VRCE). 

3 RESULTS 
The results revealed that the Covid-19 forced digitization effect has been uneven depending on the 
profile of the HEI (Table 1). In the context of the non-born-digital, regional, public HEI (NBD, Case 1), “it 
has significantly affected all areas, namely teaching, research, transfer and management” (Table 1), 
due to the drastic shift in the scale of change to move from face-to-face teaching to distance teaching 
[12]. In the context of the born-digital, private but publicly supported HEI (BD, case 2), the pandemic 
has acted more as an acceleration trigger, mainly affecting “internal processes rather than external A 

Regarding how the situation experienced has impacted the vision of what DT is and its importance to 
the university, the results show that for Case 1 (the not-born-digital HEI), the Covid-19 shock has not 
only underlined “the importance of continuing towards the digital transformation” (Table 1), but it has 
been a turning point towards a non-stoppable DT process and an opening to making the permanent shift 
“ from face-to-face to semi-face-to-face” (Table 1). For the born-digital HEI (Case 2), the Covid-19 shock 
is perceived as acting more as an accelerator of “the speed” (Table 1) of the change processes already 
underway, increasing the perception of “the need to fully implement digitization” (Table 1). 

Regarding the worst (Table 2) and best (Table 3) situations experienced by HEI stakeholders during the 
emergency phase of Covid-19 and how they were handled, in the non-born-digital HEI (Case 1) the 
worst situations were related to having to suddenly stop all face-to-face activity and the consequent 
mammoth effort to create distance learning and remote systems, and to overcome the inherent 
challenges in multiple dimensions (e.g., lack of resources and tools for remote and distance learning, 
lack of guidelines, processes and culture for this forced virtualization, etc.). The best aspects of this 
situation were students’ positive recognition of the response of teachers and staff and the personal 
satisfaction of all the employees involved in the process. Regarding the born-digital HEI (Case 2), the 
worst situations were related to the impossibility of setting face-to-face exams and offering face-to-face 
internships, practically the only activities that students were doing in person before the pandemic, the 
solution to which for both was digitization, where possible. Staff and full-time professors also considered 
that it was difficult to adapt to full remote working, given that they were very used to the face-to-face 
mode (e.g., problems of providing computer equipment, software licenses, furniture, defining 
regulations, etc.). On the positive side were the fast adaptation to this 100% remote working environment 
on the part of both full professors and staff, and the triggering effect of Covid-19 shock in terms of 
accelerating the progress of change towards a fully digital organization. The HEI could also leverage its 
digital expertise as a born-digital institution to cooperate and transfer knowledge to other HEI that had 
to adapt urgently to the virtual teaching environment. 

These results answer the research questions posed, contributing to the understanding of how the higher 
education sector adapted to the health emergency situation and, through the new vision of what DT is 
and its importance to the HEI, pointing to potential future strategic priorities such as developing new 
semi-face-to-face or hybrid modalities in the case of the non-born-digital HEI (Case 1), and the 
opportunity to become fully digital in the case of the born-digital HEI (Case 2).  
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Table 1 Areas most affected by forced digitization due to Covid-19 in HEI and its impact on the importance 
of DT (“Emergency phase”, March-June 2020). 

CASE 1: Non-born-digital, regional public HEI 
(NBD) 

CASE 2: Born digital, private, but with public 
support HEI (BD) 

How has Covid-19 affected the DT of your institution (in teaching, research, transfer, other areas)? 

 “It has mainly affected teaching, which has become 
basically virtual, remote during these months; and 
management, because all working meetings and 
governing boards have also been held online and a lot 
of management activity has been maintained through 
e-administration and digital signature procedures. 
Research and transfer have been impacted by Covid-
19, but not as much by the digital transformation itself” 
(VRSP). 
“Where digital transformation has had the greatest 
effect is in teaching and administration” (VRQT).  
“Clearly in teaching. In research I have set up regular 
meeting dynamics with PhD students which I didn’t do 
in normal times. This simple way to hold meetings has 
led to us doing them much more often” (MC). 
“I believe that digital transformation has significantly 
affected all areas of my university, teaching, 
research, transfer, and management. New 
mechanisms and procedures for their management, 
information processing, data protection, security, 
search for resources, and ongoing training were set up 
in each of them” (AD). 

“Our university is already digital. It has affected internal 
processes more than external ones (that affect 
collaborating faculty or student)” (DMO).  
“Due to the nature of the University itself, digitization 
processes had already begun prior to Covid-19. 
However, the most important impact has been the 
acceleration of the processes that were taking place, 
causing a rupture with the pre-pandemic stage. From 
the point of view of teaching, evaluation systems have 
been established that were already in their final stages 
of implementation (a 2-year planning process was 
executed in 3 months). In terms of research and 
transfer, there has been a greater impact on the media 
and society itself than in the pre-Covid-19 stage, mainly 
due to the expertise of the University's research groups 
in the main areas impacted by Covid-19 (eLearning, 
eHealth, knowledge society, etc.)” (VRSPR).  
“DT has had a greater effect on the areas of 
technology, academic management services, 
internships and mobility” (VRCE).  

How has Covid-19 changed your vision and the importance of DT?  
 “It has had a moderate impact. I mean, despite being 
in favor of the digital transformation, the situation has 
clearly shown the potential and possibilities of this 
transformation, even if it was done quickly and was 
unplanned. In short, the situation has confirmed to me 
the importance of continuing towards the digital 
transformation” (VRSP). 
“Yes, the rise of e-administration has been a step in 
the digital transformation there will be no turning 
back from” (VRQT).  
“Clearly yes. The need has become clear and before 
it was a matter of "we will do it", but now we have to 
do it “come what may” (MC). 
“Yes. In my opinion, the Covid-19 pandemic has 
opened many people’s eyes. It has made them realize 
the importance of the digital transformation to be able 
to continue university activity in any situation and at all 
levels, either facilitating remote working or having 
previously unknown computer tools and resources. I 
think remote working is here to stay, and surely the 
university will go from face-to-face to semi-face-
to-face” (AD). 

“It has strengthened the general perception of online 
learning” (DMO).  
“It has further impacted the need to fully implement 
digitization. In recent years, and since the VR of 
Strategic Planning and Research, much importance 
has been given to the transformation of the University 
as an entity. The greatest impact has been the speed 
with which these changes have been carried out and 
the symbiosis that has been caused between the 
changes in the University and society itself, which has 
also advanced in a definitive way towards its 
digitization” (VRSPR).  
“For universities in general, a shared perception may 
be the urgent need to act in the face of evidence that 
they are generally late in their process of digital 
transformation. It’s a process that needs more 
resources, but above all, new capabilities. Covid-19 has 
outlined the existence and consequences of this delay 
and the natural reaction may be to accelerate this 
transformation process and explore opportunities 
for new hybrid online models that make the most of 
both worlds. As for our university, we have seen that 
our activity has not been greatly disturbed. We can 
make use of the situation to propose new ways of 
working” (VRCE).  

Notes: 
CASE 1: NBD: ED, Executive Director of the Sectoral Campus Program, Head of the Planning and Evaluation Office. VRSP, 
Vice Rector Strategic Projects. VRQT, Vice Rector Quality and Transparency. DUM, Digital University Manager. MC: Master 
Coordinator. AD: Administrative Department.  
CASE 2: BD: DMO, Director of the Management Office. VRSPR, Vice Rector of Strategic Planning and Research. VRCE, 
Vice Rector of Competitiveness and Employability. VPO, Vice President of Operations.  
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Table 2: Worst situations and stakeholder reactions to the Covid-19 emergency.  

Stakeholder: CASE 1: Non-born-digital, regional public HEI 
(NBD) 

CASE 2: Born-digital, private, but with 
public support HEI (BD) 

 SITUATION REACTION SITUATION REACTION 
Students 
 

1.Total halt of face-to-face 
activity: uncertainty due to 
lack of face-to-face contact 

1.Provide guidelines for 
the adaptation of 
teaching and 
assessments. Virtual 
training 

1.Impossibility of 
conducting face-to-face 
exams and rejection by 
the Data Protection 
Agency of the use of 
available biometric 
systems to identify 
students 

1.Develop an 
emergency process 
to identity students 
manually for remote 
assessments 

 2.Resource constraints: lack 
of internet access 
3.Skills constraints: lack of 
training in virtual learning 
tools. Inequality concerns: 
risk of social inequalities 

2.Distribution of 3G 
cards 
3.Provide guidelines on 
cooperative learning 
4.Support office to 
address lack of 
resources 

2.Impossibility of face-to-
face internships 

2.Moving to virtual 
internships wherever 
possible 

Teaching and 
research staff 
(TRS) 

1.Virtualization of teaching: 
Having to do the classes 
and research virtually. 
Discovering and adapting 
new virtual teaching tools 
2.Access to resources: Not 
being able to access the 
documents and paper 
materials that were left in 
the office 

1.Learn (virtual training) 
synchronous (e.g., 
Meet) and 
asynchronous tools fast. 
Many hours of work 
2.Start using the cloud. 
Use of online resources 
that could replace 
physical ones 

  

 3.Work-life balance: 
difficulties due to increased 
workload 
4.Wellness: decreased 
physical activity 

3.Individual decisions to 
adapt remote time slots, 
including weekends 
4.Virtual initiatives to do 
sports 

3.Difficulty for full 
professors, not relevant 
for professors teaching in 
remote mode. 

3.Establishing 
corporate rules to 
make the right to 
disconnect possible 

Administration 
and services 
personnel 
(ASP) 

1.New resources for remote 
working:  1.1.Lack of 
devices, software licenses 
and connectivity  
 
 
1.2.Lack of budget for 
sudden expenses (e.g., 
office furniture, PCs, etc.) 
2.Uncertainty: adaptation to 
non-presence and 
uncertainty 

 
 
3.New regulations: a new 
work environment without 
regulations 

1.1. Distribution of PC’s, 
licenses and 3G cards. 
Taking home office 
equipment. Registering 
personal digital 
certificates 
1.2.Charge unforeseen 
expenses to any 
available budget 
2.Crisis cabinet, 
planning scenarios, 
communicate actions, 
training, psychological 
support, many hours of 
work 
3.Establish new 
regulations for remote 
working (e.g., privacy) 

1.1.Some of the staff were 
not ready for total remote 
working 

1.1.Providing 
computer 
equipment, software 
licenses, furniture 
(e.g., ergonomic 
chairs) 

 4.Work-life balance: 
difficulties due to increased 
workload 
5.New processes: lack of 
procedures and regulations 
to work remotely 
6.Wellness: decreased 
physical activity 

4.Individual decisions to 
adapt remote time slots, 
including weekends 
5.Anticipate as much 
work as possible to be 
ready when the 
processes were defined 
6.Virtual initiatives to do 
sports 

4.Difficulties due to 
increased workload 

4.Establishing 
corporate rules to 
make the right to 
connect possible 
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Table 3: Best situations and stakeholder reactions to the Covid-19 emergency. 

Stakeholder: CASE 1: Non-born-digital, regional public 
HEI (NBD) 

CASE 2: Born-digital, private, but with 
public support HEI (BD) 

 SITUATION REACTION SITUATION REACTION 
Students 1.Satisfaction: students’ 

recognition of the response 
of teachers and staff 

1.Satisfaction among 
faculty and staff 

  

Teaching and 
research staff 
(TRS) 

1.Forced digitalization  
1.1.Taking on the 
challenge of doing virtual 
teaching overnight 
1.2.Taking advantage of 
the situation to organize 
the accumulated teaching 
material 

1.1.Using imagination, 
creativity and looking 
for new resources 
 
1.2.Being stricter with 
storage dynamics of all 
the resources found 

1.1.Quick adaptation 
to 100% remote 
teaching for full 
professors. 

1.1.Difficult but 
possible due to new 
internal digital 
processes and 
resources 

Administration 
and services 
personnel 
(ASP) 

1.Covid-19 shock main 
achievement: 
maintenance of university 
activity 
2.Remote working: rapid 
adaptation to remote 
working and digitization 
3.Culture: 
3.1. Many people gave 
their best 

1.Overall satisfaction 
with meeting the 
challenge 
2.New digital 
procedures (e.g., digital 
signature) 
 
3.1.More teamwork 
and sense of 
community 

1.Acceleration of the 
progress of change 
towards a fully digital 
organization 
2.Quick adaptation to 
100%  remote work 

1.New upgraded 
ways of working and 
interacting with 
stakeholders 
2.Difficult but possible 
due to new internal 
digital processes and 
resources 

 3.2.Demonstrating that 
remote working is 
possible 
3.3.Promoting a healthy 
diet 

3.2.Satisfaction in 
showing that with the 
right tools and 
guidelines, remote 
working is possible 
3.3.Sharing ideas, 
menus, etc. to follow a 
healthy diet 

3.2. Everybody in 
remote working mode 
 

3.2.Covid-19 as 
tipping point to a new 
way of working 

Society 1.Cooperation: Health 
students and volunteers 
needed by the region 

1.Health students 
organized to assist in 
health centers. 
Volunteers organized 
for other supporting 
activities. 

1. Collaboration with 
other HEI to 
implement virtual 
teaching 

1.Giving support and 
large-scale transfer of 
knowledge to the HEI 
system 
Reinforced mentality 
of referents in remote 
teaching 

 2.Transfer: available 
scientific infrastructure 
and know how 

2.Infrastructure and 
know how made 
available to regional 
authorities 

2.The increased 
relevance of scientific 
knowledge and 
research transfer to 
society 

2.Covid-19 research 

4 CONCLUSIONS 

4.1 Contribution of the paper 
The findings and how they contribute to the body of knowledge are discussed in this section. Regarding 
how the emergency phase of Covid-19 impacted the vision of what DT is and its importance for HEI, the 
results show that the need to digitalize has been given increased importance, confirming recent research 
that states that DT in HEI is not an option, but they must adapt to technological changes to survive in 
the new environment [9];[1]. In Case 1 (non-born-digital HEI), the results confirm extant research [3] that 
all areas were affected in some way, and especially the teaching and learning activity,  making the 
Covid-19 shock a turning-point towards a non-stoppable DT process and opening opportunities for new 
modalities such as semi-face-to-face. For the born-digital HEI (case 2), the Covid-19 shock is perceived 
as an opportunity to become fully digital, especially as the impact was bigger in internal areas and 
processes that were less digitalized. 
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Regarding the worst and best situations experienced by HEI stakeholders during the emergency phase 
of Covid-19 and how they were handled, the results were uneven for both cases while reinforcing 
previous research that has stated the importance of carefully managing and building long-term 
relationships with key stakeholders [14]. In the non-born-digital HEI, worst situations impacted all 
stakeholders more globally than in the born-digital HEI due to their face-to-face business model. The 
biggest impact in the born-digital HEI was on internal stakeholders (e.g., administrative staff), as both 
students and professors always use the virtual mode. Regarding the best situations, the non-born-digital 
HEI confirms previous research that the Covid-19 shock has contributed to changing professors’ digital 
mentality [3], and the born-digital HEI new vision towards a fully digital organization confirms extant 
research about revolutionary change [12]. 

4.2 Managerial implications for HEIs 
This empirical research has several implications for practitioners. The findings presented should be of 
high value for the selected HEIs and beyond given that they are illustrative for other HEIs, providing an 
in-depth analysis of the opportunities emerging from the forced digitalization such as developing new 
semi-face-to-face or hybrid modalities in the case of the non-born-digital HEI, and the opportunity to 
become fully digital in the case of the born-digital HEI. 

First, digitization in the higher education sector is no longer an option, but rather a must. The impact of 
Covid-19 has been of such magnitude that it has changed expectations of what can and cannot be done 
in the education sector. Managers of higher education institutions must create a new agenda and 
roadmap with digitization and teaching and learning innovation at their core. Lessons learned in and 
after the pandemic are also relevant for crisis management. Overcoming the generated tensions is a 
survival-success story that motivates other projects that implicitly include a change management 
component. 

Second, the student is still key, and while a student-centric strategy is an important aspect for a higher 
education institution, it is no longer enough since the digital transformation requires the collaboration of 
all the key stakeholders for its success. The directors of higher education institutions must incorporate 
this vision of the digitally transformed future and ensure the participation and involvement of all key 
stakeholders through continuous investment in new capabilities and digital processes. 
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THE EFFECT OF POSTERS ON INCREASING THE LEVEL OF 
KNOWLEDGE OF SECONDARY SCHOOL PUPILS 
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University of Ostrava (CZECH REPUBLIC) 

Abstract 
Posters represent traditional teaching aids that are used in education around the world. Their main 
functions are educational, aesthetic and motivational. However, do posters have the expected 
educational effect at the current time when children are affected by a large amount of information and 
their perception is determined by digital technologies? The aim of the paper is to present the results of 
research aimed at the educational effectiveness of posters placed in common areas of schools. 

The main method of quantitative research was a natural pedagogical experiment, where the 
independent variable was the application of the created posters, the dependent variable was the level 
of knowledge, the indicator of knowledge was the number of points achieved in didactic tests. The 
sample was approximately 1000 secondary school pupils (aged 10 to 15) from ten elementary schools 
in the Czech Republic. The time of experiment during one year. 

Based on the research, it is possible to state that the highest increase in knowledge was indicated after 
a year of application in the common areas of schools for the poster with the least amount of information 
content. Research has shown that even today, when children's attention is extensively influenced by 
digital media, posters placed in common areas of schools fulfill an educational function, but in order to 
make optimal use of their educational potential, it is necessary to choose their design carefully. 

Keywords: Educational effectiveness, elementary school, knowledge, poster, research. 

1 INTRODUCTION 
A poster can be defined as a printed piece of paper containing graphic and written elements or only 
graphic elements or only text and it is attached to the wall or another vertical surface [1]. It can also be 
an independent sheet displaying a message and attached to existing surface [2]. Sometimes it is also 
emphasized [3] that it has to be created multiple times. However, it is not consistent to some methods 
of using posters in education for example when pupils or students themselves are the authors of the 
posters [4-7]. 

Posters are created not only with an emphasis on the content but also on the way of its presentation. 
The definition above says that the content of a poster can be presented using written and non-written 
components. The terminology related to non-written elements in educational equipments is not united. 
Various terms are used to describe them, for example a picture [8], a graphic elemen” [1], illustration 
[9], a visual text [10], visual display [11] and so on. The authors use these terms in different context, 
and we can consider them as synonym terms. Janko [12] aspires for the term nonverbal element is 
introduced while this term is defined as a simplified external picture representation of phenomena that 
can come from various areas of science, culture, art and so on. Specifically, it means photography, 
sketches, paintings, drawings, maps, plans, graphs, schemes, tables, geometrical formations, 
pictograms etc. [12]. 

History of using nonverbal elements as a didactical means is long, literature speaking about this topic is 
available (e.g. [13-14]) and it is not the goal of this article to talk about it in details. However a pioneering 
work by Jan Amos Komenský Orbis sensualium pictus (first edition from 1658) is worth being mentioned 
[15]. 

Posters are now fully used media that should serve to fulfil various goals. The main functions of posters 
can be summarized into three areas: 

- motivational; 
- esthetic; 
- educational. 
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Posters that we usually see in public places have more motivational function. The goal of the posters 
can be for example an outer motivation to purchase some goods or services, to visit an artistic or sports 
production, to an election of a politician or a political party etc. The educational function is usually 
suppressed. On the other hand, the educational function of posters is increased in educational 
institutions. However, we cannot leave out the motivational and esthetic function either. Extensive 
attention is paid on the sense of surroundings and its influence on pupils (e.g. [16-20]). 

Connected to this there comes a question whether the influence of posters located in schools can be 
negative. It was indicated that a big number of visual stimuli in classrooms can result in loss of 
concentration and a reduction of production at numerical or memory tasks. It was also stated that this 
effect depends on the age of children. The reduction of production related to immature regulation of 
concentration was indicated at children of preschool and young school age while it is decreasing with 
growing old [21]. 

Hubenthal [3] emphasizes further attributes for the design of educational posters: 

• visual attractivity (artistic design, colours, type of writing, layout of text and nonverbal elements, 
size, quality etc. – it contributes to the whole esthetics in the classroom, it attracts the attention of 
pupils, it increases the motivation of teachers to use the poster); 

• a link to the curriculum (providing direct and indirect linkage to currently discussed topic, a key 
factor in how teachers decide whether to use a poster); 

• adequately simplified message (considering the static planar character of posters the content has 
to be adequately simplified regarding a way of using a poster in education and cognitive options 
of pupils); 

• balance in text and nonverbal elements (it is related to a way of using posters, for example when 
a pupil should perceive a poster primarily from his desk, the pictures must have adequate size); 

• evoking questions (the message of a poster does not have to be closed but it can activate an 
interest in further knowledge – for example by formulated questions, unfinished illustrations etc.); 

• more sources of information (there is a possibility of extending the planar static space of a poster 
with mostly electronic sources of information – e.g. URL, QR code etc.) [3]. 

The number of posters that are used in educations implies the amount of methods of their usage. 
However, we can divide the ways of using educational posters in schools simply in four groups: 

1. Posters are created by pupils or students – big attention is paid on this method in literature. 
Authors usually emphasize qualities of this method. Pupils or students learn to work with 
information while creating posters. They search necessary sources of information, summarize, 
work with visual expression and final presentation. Creating a poster enables working with 
achieved knowledge of a given topic, new information and mutual relations between this 
information. Preparing of posters can also consist of activities that exercise skills of pupils (for 
example cutting and sticking the pictures). While using a group creation and presentation of the 
posters we emphasize the significance of interaction between pupils, a possibility of teaching 
themselves actively and improving their communicative competence [22], developing their 
presentations skills and it can have a positive impact on the school climate [7]. 

2. Short-term – in this case posters are used in a classroom only when their content is related with 
currently discussed curriculum. It is typical that teachers place posters in the classroom during 
or before the lesson and use them as an illustrative teaching utility. After the lesson they usually 
put the posters down or they leave them in the classroom for some time. 

3. Long-term in a classroom – posters are placed in a classroom for long time (usually on the walls, 
noticeboards etc.) and they fulfil their motivational, esthetic and educational functions in the long 
term. A positive impact of suitably designed and placed posters was proved and published for 
this method (e.g. [18, 23-24]). 

4. Long-term in the common spaces of the school – these posters are placed in schools in the 
long-term and outside classrooms, it means in the hall, on the stairway, in a lobby, in an atrium, 
in a dining room, by the dressing rooms etc. As Osa [25] says, Posters as learning objects are 
not given adequate attention by the literature. Even ERIC, the premier database of educational 
resources, does not include many references to posters as separate learning objects [25]. After 
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studying carefully the databases of information resources (not only ERIC), that we made in 
2020, we can only agree with this thesis. 

Our research was dedicated to educational effectivity of posters placed in common spaces of schools 
in the long term. 

2 METHODOLOGY 
The goal of the research was to find out whether posters that are placed in the common spaces of 
schools fulfil their educational function and contribute to a long-term increasing of knowledge level of 
secondary school pupils. 

Three posters of sizes 594 x 841 mm were used for the research (authors of the design: Jana and Pavel 
Dostál, graphic work: Zdeněk Abendroth). 

Poster no. 1 called “Hand tools” contained the least of text and information. Only terms of tools are 
assigned to particular photographies that introduce the kinds of hand tools. 

Poster no. 2 is called “How textile is made” and it contains more information. The part that is dedicated 
to nonverbal information was lessened at the expense of the text that was concentrated mainly in five 
text fields. 

Poster no. 3 is called “Sources of energy” contains the most information in text fields with the biggest 
amount of nonverbal elements. The preview of the posters is on Fig. 1. 

     
Figure 1. Preview of posters chosen for the experiment. 

A research hypothesis was determined for each poster: 

H1: The knowledge level of second grade elementary school pupils will significantly increase statistically 
related to the content of the poster after one year of application of poster no. 1 in the common spaces 
of schools (parallel hypotheses H2 and H3 were determined for posters no. 2 and no. 3). 

The main method of a quantity research was a natural pedagogical experiment where the application of 
three posters in the common spaces of elementary schools was the independent variable. The 
dependent variable was the level of knowledge. The indicator of knowledge was the number of points 
achieved in didactic tests. A technique of one group before–after [26] was chosen. The sample was all 
pupils of the second grade (aged 10 to 15) from ten elementary schools in the Czech Republic 
(approximately 1000 pupils). 

An independent objectively evaluable test of cognitive level was used for each poster. We used these 
self-constructed tests in the past for another research with a sample of more than 500 second grade 
elementary school pupils so we knew some of its characteristics like for example index of difficulty and 
the coefficient of sensitivity of test tasks. Open items with brief answers (producing and completing), 
closed items with a choice of answers and closed assigning items were used in the tests. 
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Didactical tests were distributed in a printed version to the schools because of the ease of testing in 
elementary schools. The level of knowledge was measured by entrance didactical tests (pretests) before 
the experimental manipulation of independent variable. Following the posters were hung. Posters were 
placed in the common spaces of schools according to the goal of the research. We chose places where 
pupils spend the most time. We were interested in a long-term educational efficiency, not only the short-
term effect influenced for example by a short-term increased interest of pupils in newly hung posters. 
So we measured the level of knowledge with output didactical tests (posttests) with an annual interval. 
The knowledge of pupils at the end of the experiment compared to the knowledge before the experiment 
was the scale of educational efficiency while the difference in achieved points in entrance and output 
tests was important. 

Adequate statistical hypotheses were formed to the research hypotheses mentioned above and they 
were tested using Wilcoxon two-choice pair test (level of significance 0.05). Software Excel, NCSS and 
PAST were used to process the achieved data and their statistical evaluation. 

3 RESULTS 
A hypothesis H1 was transformed to adequate statistic hypotheses H10 (null) and H1A (alternative) for 
statistical testing: 

H10 There is no difference in points achieved in the pretest (entrance didactical test of cognitive level 
concentrated on the content of poster no. 1) and the posttest (output didactical test of cognitive level 
concentrated on the content of poster no. 1 after its one-year application).  

H1A The number of points achieved in the posttest (output didactical test of cognitive level concentrated 
on the content of poster no. 1 after its one-year application) is statistically significantly higher than the 
number of points achieved in the pretest (entrance didactical test of cognitive level concentrated on the 
content of poster no. 1 before its application). 

Results of 985 pretests and 985 posttests were evaluated using the Wilcoxon two-choice pair test. The 
achieved data are represented on Fig. 2 for illustration. We can reject the null hypothesis because the 
estimated p-value 2.54·10-6 is lower than the level of significance. We can say that there is a statistically 
significant difference between the levels of knowledge indicated in the pretests and posttests. 

 
Figure 2. Boxplot visualising numbers of points achieved in the pretest (Pretest_N) and the posttest 

(Posttest_N) concentrated on hand tools (poster no. 1). 

Hypotheses H2 and H3 were tested likewise by transforming on adequate statistical hypotheses. The 
achieved data are represented on Fig. 3 for illustration. Results of 985 pretests and 985 posttests were 
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evaluated. The estimated p-value 0.092 is higher than the chosen level of significance 0.05 so we cannot 
reject the null hypothesis. We can say that there is no statistically significant difference between the 
pretest and posttest levels of knowledge related to the poster no. 2. 

 
Figure 3. Boxplot visualising numbers of points achieved in the pretest (Pretest_T) and the posttest 

(Posttest_T) concentrated on production of textile (poster no. 2) 

The data achieved for testing H3 are illustrated on Fig. 4. Results of 975 pretests and 975 posttests 
were evaluated. The estimated p-value 0.0035 is lower than the level of significance so we can reject 
the null hypothesis. We can say that there is a statistically significant difference between levels of 
knowledge related to the poster no. 3 indicated in pretests and posttests. The significant increase of 
knowledge was proved. 

 
Figure 4. Boxplot visualising numbers of points achieved in the pretest (Pretest_E) and the posttest 

(Posttest_E) concentrated on sources of energy (poster no. 3) 
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4 CONCLUSIONS 
The goal of the presented research was to find out whether the posters placed in the common spaces 
of schools have an influence on the increase of knowledge of second grade elementary schools pupils 
(aged 10 to 15) nowadays when big amount of information function on children and digital media are 
the natural mediator of information. Nearly 1000 pupils took part in the research and it confirmed that 
there is a significant increase in the level of knowledge after the one-year application of posters that 
used mainly nonverbal elements and did not contain big text fields. The increase in knowledge related 
to a poster with bigger text field was not proved. 

The presented research confirmed the educational potential of posters with technically oriented content 
but with carefully premediated design that reflects viewing of current pupils. We can recommend using 
posters with technically oriented content placed in the common spaces of elementary schools. The 
posters can serve as a useful teaching equipment and when they have a suitable design they fulfil an 
educational function except the esthetic and motivational function. 

It is necessary to remind that the presented research was dedicated only to one method of using 
education posters when posters are placed in the common spaces of schools for long-term as it was 
said in chapter 1. The results can be considered valid only for this one method of using posters this 
research did not deal with other methods of using posters in education. It would be valuable to spread 
the research into more countries of the world with various conditions for education to generate the 
results. 
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THE UTILIZATION OF DIGITAL TECHNOLOGIES IN TIMES OF 
PANDEMIC AND ITS IMPACT ON IMPROVING THE PEDAGOGICAL 

DIGITAL COMPETENCE 

V. Svrcinova, R. Stepanek, P. Dostal, S. Slovak 
University of Ostrava, Faculty of Education (CZECH REPUBLIC) 

Abstract 
The COVID-19 pandemic was first identified in December 2019 in Wuhan, China. The World Health 
Organization declared the outbreak a Public Health Emergency of International Concern in January 
2020 and a pandemic in March 2020. The responses to the coronavirus pandemic have resulted in 
significant global economic and social disruption. Recommended preventive measures including social 
distancing caused that public areas including educational institutions have been partially or fully closed. 
The company therefore had to adapt to this situation and conduct all communication remotely, most 
often using digital technologies. Teachers had to change their educational strategies from day to day 
and adapt to distance - online teaching. 

The aim of the article is to find out how the level of pedagogical digital competences (PDC) changed during 
the first and second waves of the pandemic. We focus on basic digital skills, advanced digital skills and 
professional skills in digital technology. A quantitative methodology was used for the analysis, the research 
tool was a questionnaire distributed on social networks, the number of respondents was 415. 

The results of the research survey show that in all interviewed areas teachers show a very significant or 
significant improvement in pedagogical digital competences. Compared to the first wave of the 
pandemic, in the second wave of the pandemic teachers report an even more significant improvement 
in basic and advanced pedagogical digital competences. In the area of professional digital competences, 
greater improvement was demonstrated during the first wave of the pandemic. 

Keywords: The Coronavirus Pandemic, Digital Technologies, Educational Strategies, Pedagogical 
Digital Competence, Teachers. 

1 INTRODUCTION  
As in many countries worldwide, as part of the consequences of the COVID-19 pandemic lockdown, 
thousands of schools were closed in March 2020. Consequently, teachers faced significant challenges 
in adapting to online teaching, however, the extent to which teachers have successfully mastered these 
challenges and which factors are most relevant remain unknown. Information and Communication 
Technologies have been at the forefront of the response to COVID-19 pandemic. The crisis has 
accelerated the digitization of education.  

Considering a massive explosion of ICT, gradual process of inclusion of ICT tools into the educational 
theory and practice is a logical conclusion. The European Union has published the Digital Education 
Action Plan (2021-2027), which sets out the criteria for high-quality, inclusive and accessible digital 
education for all countries in Europe. The plan presents two strategic priorities: enhancing digital skills 
and competences for the digital transformation and fostering the development of a high-performing 
digital education ecosystem [1]. 

Pedagogical Digital Competence (PDC) is not a new concept and it has been studied over the last few 
decades [2, 3, 4, 5, 6]. Pedagogical digital competences relate to knowledge, skills, approaches and 
attitudes to digital technology, PDC also include relationship between subject, its educational content 
and learning theory. PDC is therefore something that can be assumed to develop the more the more 
teachers are experienced. The person who owns the PDC must be able to support students on their 
way to achieving the expected learning outcomes, to understand how this process works and how it 
relates to regulatory principles [4]. 

In many countries of the world, the PDC are integrated into the educational framework of the educator. 
The European Framework for the Digital Competence of Teachers (DigCompEdu) [7] describes what it 
means for educators at all stages to be digitally competent. The framework consists of 22 competences 
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organized in six areas and six levels in which PDC typically develops. The framework aims to descibe 
in detail how digital technologies can be used to innovate and enhance education. 

The COVID-19 pandemic situation has posed unprecedented challenges requiring teachers to adapt to 
online teaching. School closures confronted teachers, pupils, students, and also parents with an entirely 
new situation. Learning and teaching was only possible through alternative methods. Teachers had to 
change to online teaching, requiring them to use various digital resources and tools and implement new 
approaches to learning and teaching [8, 9]. 

The impact of the pandemic has forced the abrupt development of the PDC for active teachers. But it has 
also pointed out the gaps that exist between teachers and their needs to develop some key aspects of 
DigCompEdu. Prior to this situation, teachers had developed their PDC of their own accord in their daily 
interaction with technology, but this new pandemic situation has pushed them to increase the use of digital 
tools and resources abruptly in order to respond to the change in the reality in which the educational 
process is taking place. Although the transition to online teaching was unexpected and rapid due to 
COVID-19, it happened at a time when a wider ICT transformation process in educational systems was 
already underway. Digitalisation in society and also in school has been a priority for some time [10, 11]. 

According to the Ministry of Education, Youth and Sports [12], there are 953,000 primary school pupils, 
424,000 secondary school pupils, 11,000 higher vocational school students and approximately 300,000 
university students in the Czech Republic. Altogether, there are about 1.7 million people who have been 
prevented from traditional education and have had to adapt to online teaching from day to day - to secure 
some digital device on which it will be possible to complete online teaching, to learn to work with new 
programs on which teaching is in progress. Approximately 65,000 teachers teach in primary schools in 
the Czech Republic and 38,000 teachers teach in secondary schools. These teachers (as opposed to 
university teachers, who have had experience of distance learning) had to plan and provide online 
teaching from day to day, many of whom had only basic digital skills and were forced to start online 
teaching organized and provided by self-help or with the help of colleagues or even family members 
who were more digitally capable. 

2 METHODOLOGY 
The nationwide research to acquire necessary data was realised from February to March 2021 via the 
quantitative method of data collection with the participation of 415 experienced teachers. The whole 
research on the topic Covid-19 in the school system for period mentioned above contained 27 questions 
and the recovery rate was 34 %. We choose the data relating to the objective of the contribution to this 
conference from the measured data. 

The main objective of the research survey was to find how teachers' preferences in the practical 
implementation of distance learning at primary and secondary schools had changed during the first 
pandemic year in the Czech Republic. 

The main objective of the article is to find out how the level of pedagogical digital competences (PDC) 
changed during the first and second waves of the pandemic. We focus on basic digital skills, advanced 
digital skills and professional skills in digital technology. 
Another objective of the contribution is to interpret opinions of elementary and high school teachers 
(ISCED 1 – 5) in the Czech Republic during the year-long Covid-19 pandemic, to point out how teachers 
perceived the shift to online teaching during the first wave of the COVID-19 pandemic (Spring 2020) and 
the second wave of the COVID-19 pandemic (September 2020 to March 2021)?  

The research question is:  
How had pedagogical digital competences changed in the period of one year between the first and 
second wave of the Covid-19 pandemic? The objective specified above can be reached by solving 
following particular problems that we mark A and B. 

Problem A: How had pedagogical digital competences (basic digital skills, advanced digital skills and 
professional skills in digital technology) changed in the period of one year between the first and second 
wave of the Covid-19 pandemic? 

Problem B: How did teachers perceive the shift to online teaching during the first wave of the COVID-
19 pandemic (Spring 2020) and the second wave of the COVID-19 pandemic (September 2020 to March 
2021)?  
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We form following research hypotheses for problem A:  

H1: In all aspects of basic digital skills, teachers will assess their skill level in the second wave of the 
pandemic better than in the first wave. 

H2: In the area of advanced skills teachers will assess their skill level of software and operating system 
installation and initialization better (in second wave of pandemic) than other aspects of advanced skills. 

H3: In all aspects of professional digital skills, teachers will assess their skill level in the second wave of 
the pandemic better than in the first wave. 

We form following research hypotheses for problem B: 

H4: There will be more teachers who find it difficult to shift to online learning (during first wave of COVID-
19 pandemic – Spring 2020) than teachers who do not consider it difficult to shift to online learning. 

H5: Two-thirds of teachers will agree that the shift to online teaching during the second wave of the 
COVID-19 pandemic (September 2020 to March 2021) was easier for them compared to the first 
pandemic period (Spring 2020). 

3 RESULTS 
The results of the online survey were processed in MS Excel. 

3.1 Problem A results 
Problem A: How had pedagogical digital competences (basic digital skills, advanced digital skills and 
professional skills in digital technology) changed in the period of one year between the first and second 
wave of the Covid-19 pandemic? 

3.1.1 Hypothesis 1 verification 
H1: In all aspects of basic digital skills, teachers will assess their skill level in the second wave of the 
pandemic better than in the first wave. 

 
Figure 1. Basic digital skills assessment in first and second wave of Covid – 19 pandemics 

Comment: Teachers rated their basic digital skills on a scale of 1-5, with 1 being the best level and 5 
the worst level. As we can see in Figure 1, teachers assessed their skill level in the second wave of the 
pandemic better than in the first wave in all aspects of basic digital skills – web content creation 
(improvement by 0,37), basic PC usage (improvement by 0,44), presentation (improvement by 0,46), 
finding infromation (improvement by 0,20), social networks (improvement by 0,31), working with tables 
(improvement by 0,36) and word processing (improvement by 0,48). 

0,00 0,50 1,00 1,50 2,00 2,50 3,00 3,50

Word	processing

Working	with	tables

Social	networks

Finding	information

Presentation

Basic	PC	usage	(settings,	customization,…

Web	content	creation

Basic	digital	skills

Second	wave First	wave

3031



 

 

Hypothesis 1 was confirmed: In all aspects of basic digital skills, teachers will assess their skill level 
in the second wave of the pandemic better than in the first wave. 

3.1.2 Hypothesis 2 verification 
H2: In the area of advanced skills teachers will assess their skill level of software and operating system 
installation and initialization better (in second wave of pandemic) than the other aspects of advanced 
skills. 

 
Figure 2. Advanced digital skills assessment in first and second wave of Covid – 19 pandemics 

Comment: Teachers rated their advanced digital skills on a scale of 1-5, with 1 being the best level and 
5 the worst level. In the area of advanced digital skills, the greatest improvement was recorded in 
operating system installation and initialization (by 0,42) and software installation and initialization (by 
0,39).  
Hypothesis 2 was confirmed: In the area of advanced skills teachers will assess their skill level of 
software and operating system installation and initialization better (in second wave of pandemic) than 
the other aspects of advanced skills. 

3.1.3 Hypothesis 3 verification 
H3: In all aspects of professional digital skills, teachers will assess their skill level in the second wave of 
the pandemic better than in the first wave. 

 
Figure 3. Professional digital skills assessment in first and second wave of Covid – 19 pandemics 
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Comment: Teachers rated their professional digital skills on a scale of 1-5, with 1 being the best level 
and 5 the worst level. As we can see in Figure 3, teachers assessed their skill level in the second wave 
of the pandemic better than in the first wave in all aspects of professional digital skills – programming 
(improvement by 0,25), digital technology (improvement by 0,48), database operations (improvement 
by 0,26) and server environment (improvement by 0,40). 

Hypothesis 3 was confirmed: In all aspects of professional digital skills, teachers will assess their skill 
level in the second wave of the pandemic better than in the first wave. 

3.2 Problem B results 
Problem B: How did teachers perceive the shift to online teaching during the first wave of the COVID-
19 pandemic (Spring 2020) and the second wave of the COVID-19 pandemic (September 2020 to March 
2021)?  

3.2.1 Hypothesis 4 verification 
H4: There will be more teachers who find it difficult to shift to online learning (during first wave of COVID-
19 pandemic – Spring 2020) than teachers who do not consider it difficult to shift to online learning. 

 
Figure 4. The difficulty of shift to online teaching during the first wave of the COVID-19 pandemic  

(Spring 2020) 

Comment: 61 % of surveyed teachers stated that the shift to online teaching during the first wave of the 
pandemic was difficult for them. Only 10 % said, that the shift was certainly not difficult for them. 

Hypothesis 4 was confirmed: There was more teachers who find it difficult to shift to online learning 
(during first wave of COVID-19 pandemic – Spring 2020) than teachers who did not consider it difficult 
to shift to online learning. 

3.2.2 Hypothesis 5 verification 
H5: Two-thirds of teachers will agree that the shift to online teaching during the second wave of the 
COVID-19 pandemic (September 2020 to March 2021) was easier for them compared to the first 
pandemic period (Spring 2020). 
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Figure 5. The difficulty of shift to online teaching during the second wave of the COVID-19 pandemic 

(September 2020 to March 2021) 

Comment: 82 % of teachers stated that the shift to online teaching was definitely or rather easier during 
the second wave of the COVID-19 pandemic (September 2020 to March 2021) compared to the period 
of the first wave of pandemic (Spring 2020). One-fifth of teachers said, that the shift to online teaching 
was not easier.  

Hypothesis 5 was confirmed: Two-thirds of teachers agreed that the shift to online teaching during 
the second wave of the COVID-19 pandemic (September 2020 to March 2021) was easier for them 
compared to the first pandemic period (Spring 2020). 

4 CONCLUSIONS 
What is competence? The Oxford Dictionary desribes it as the skill, capacity or ability to do something 
correctly or efficiently, or the scope of a person’s or a group’s ability or knowledge. And what is digital 
competence? A rough definition of that concept would be that it refers to the ability to use ICT. But if we 
really think about it, we find that digital competence far exceeds this ability, it includes many other 
aspects such as security or support. And if we talk about PDC, the situation is much more complicated, 
because these competences represent a complex system included in the educational process. 

There is an urgent need to increase the level of PDC among the teacher educators especially in the 
concepts and operations of technology. There is also a need to improve understanding ICT policy in the 
classroom as well as using digital technology in classroom organization and management. PDC may 
improve positive pedagogical benefits among the future professional teachers. 

If the aim of the department is to achieve a higher level of PDC, then attending to the following factors 
provides a way forward. It is necessary to increase the use of ICT for professional purposes, this will 
positively influence a teacher’s ICT knowledge and skill level. It is necessary to incerease teachers’ 
attitudes and motivation: overall teachers’ attitudes are extremely positive, but usually show little need 
for improvement.  
The school curriculum should increasingly and properly be interspersed with ICT, and pupils and 
students should be given more opportunities to use advanced technological tools and digital resources 
for creative and innovative problem solving. It is necessary to close the ‘gap’ between conventional 
learning and the experiences, needs and skills that young people need to enter an ever-changing world. 
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Abstract 
This article describes the piloting of the Learning by Developing (LbD) action model in the UK. The 
purpose of the pilot is to study how a pedagogical method based on the LbD can be introduced in 
computing students in the UK. The LbD action model has long been used in Finland at Laurea University 
of Applied Sciences (Laurea), but now the LbD has been piloted in a UK-based institution in a project-
based study module. The main purpose was to study, through self-assessment, how the competence of 
computing students develops during the study module. In addition, the study reviews an action research 
analysis of the responses of lecturers and the project client. In addition, the pedagogical expert of the 
institution has been interviewed as background research to obtain sufficient information about the initial 
situation at Robert Gordon University (RGU). 

Keywords: Learning, teaching, Learning by Developing, computing, learning outcomes.  

1 INTRODUCTION 
This action research second cycle aimed to pilot the LbD action model in RGU. The first cycle of the study 
has been carried out in Finland, at Laurea, where the LbD action model has been used for a long time and 
where it is continuously developed [1]. The LbD approach has been developed at Laurea, which studied 
teaching and learning at the University of Applied Sciences [2]. The LbD approach was introduced in 
Laurea as early as 2004 and is a successful way of teaching new things in higher education [3]. 

This article discusses the research phase that was conducted in the UK at RGU. The pilot had been 
agreed with the lecturer of the chosen study module and the lecturer had good background knowledge 
of the LbD before the start of the study module. To gather background information on RGU's pedagogical 
possibilities, a thematic interview was conducted with RGU's pedagogical expert. Discussions with RGU 
pedagogical expert about the LbD had already taken place before the interview and the expert had been 
provided with written material relating to the LbD action model. In addition to this, thematic interviews 
were conducted with the client and the lecturer of the study module. A questionnaire was sent to the 
students at the end of the study module.  

2 METHODOLOGY 
The strategy of this research is action research. Action research is well suited to development-based 
research, where the researcher is himself or herself part of the organization being developed. The 
purpose of action research is to obtain information and, based on the information received, to change 
its practices in the future, and it requires discipline-based research conducted by the teacher. [4]. 
Participants carefully and systematically review their teaching practices using research methods in this 
process [5]. Action research can only involve one teacher, a group of teachers with a common problem, 
or the whole school faculty and is well suited for educational research [6]. 

The researcher first analyses the current state and, based on that, designs the target state. The 
researcher goes through the situation with other participants and participates in the development 
process itself and further develops it. The first cycle of the study was carried out in Laurea in the autumn 
of 2019 and the second cycle was carried out in the autumn of 2020 at RGU. The second cycle was 
planned with staff from a university in the UK. The aim is to obtain information on whether the LbD 
approach is also suitable for computing students outside Laurea. In this study, method triangulation is 
used as the main research method. For example, method triangulation uses several different data 
acquisition methods in the acquisition of research material, as in this study [7]. The data collection 
methods used in this study were a survey of students and a thematic interview with an expert, lecturers, 
and clients.  
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In narrative research, the meanings of human activities and phenomena are seen to be constructed in 
various narratives, which are therefore important to study. Narrative can also be utilized in conducting 
interviews. Narrative analysis has been used to analyze the results of the interviews. The narrative 
perspective helps to outline entities structured from individual meanings and interpretations at both the 
individual and community levels. Narrative analysis is suitable as a way of analyzing research, because 
the object of research is changing in one way or another, and at the same time cultural backgrounds 
are also studied. In narrative research, background information can be essential, as the researcher may 
be interested in relating texts to their narrators and also to the contexts of narration. In this case, the 
narrator can be thought of as playing the main role as the weaver of the narrator and the creator of the 
plot. In the narrative examination, kind of type reports is often formed - not always - which are called 
e.g. content reports, abstracts, and plot summaries. In this study, all interviewees participated in the 
study in different roles and therefore their “stories” have their kind of content that has been analyzed in 
the form of a narrative. [8]. 

3 RESULTS 
The subject of the study was a software engineering study module with a genuine customer. The 
participating students were also full-time employees, for whom project-based work was already quite 
familiar. Due to the situation in COVID-19, this study module was conducted as distance learning, as 
going to campus could have posed a risk of exposure. This fact posed one additional challenge to 
piloting the LbD, as the intention would have been to implement this study module as contact teaching, 
where it will be easier to communicate with previously unknown individuals. 

12 students participated in this study module. At the beginning of the module, the researcher was 
involved remotely and introduced students to the LbD action model and the research, where students 
will be sent a questionnaire at the end of the study module. The researcher introduced the students to 
the principles of the LbD action model and explained what it means in practice and how the LbD is 
intended to develop students' competencies. 

At the end of the study module, the researcher sent the lecturer a link to the questionnaire, which the 
lecturer forwarded to the students. Students were reminded to answer the survey a few times, but as a 
result, only one student responded to the survey. This fact complicates the analysis of the results of the 
study because no comprehensive conclusions can be drawn from the responses of one student. 
However, student responses have been analyzed and are included in this article because they provide 
additional information about the research from the student’s perspective. Three thematic interviews were 
conducted in the study and they are summarized from different perspectives because the interviewees 
have different perspectives on the study. 

3.1 Expert interview 
The purpose of the interview with the pedagogical expert was to obtain information about the 
pedagogical models used in RGU to mirror the suitability of the LbD action model for RGU. The expert 
was first asked to explain the pedagogical models that are currently used in RGU. RGU is a vocationally 
focused university that is committed to developing students’ employability skills during tertiary education. 
According to the expert, RGU uses many different pedagogical models which actively involve students 
in learning and participation. In addition to this, they also use genuine work-based pedagogy. The 
teaching aims to simulate work environments through case studies or projects. At RGU, several courses 
cooperate with placement and a set of courses is fully based on workplace learning. The expert also 
said in an interview that this is like the blended learning model where students are supported to reflect 
their work through academic theory and to develop their skills and competencies in that way. The expert 
thinks that authentic learning is a possible key term that might cover words such as work-based learning, 
project-based learning, active learning and community learning. The expert had read the LbD in advance 
and found it interesting. According to the expert, the LbD has many similar elements to the pedagogical 
models already used in RGU. This indicates that there are similarities in several pedagogical models, 
even though they are called by different names. 

According to the expert, the LbD action model, where students, business representatives, and lecturers 
work together to develop software in a real business project and at the same time develop their skills in 
many areas, is a good way and will benefit all parties. However, in the expert’s opinion, not everything 
can be taught with the pedagogical model like the LbD. Very theoretical topics are those where, in the 
opinion of the expert, it is appropriate to use some more traditional teaching methods. The challenge or 
even a barrier to using the LbD may be that it requires the university and its lecturers to have a lot of 
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good relationships with different companies. Companies can offer students either internships or 
business projects in which students can participate. Creating such well-established business 
partnerships is a long-term job and requires a lot of time and interest from everyone to continually 
develop it. It also requires the cooperation and understanding of all parties so that everyone benefits 
from it. Another challenge is that business representatives should have sufficient knowledge and 
experience of what the academic quality requirements are and how this can be ensured in business 
projects. The requirements for higher education institutions in the UK are strictly defined and this places 
certain demands on the quality assurance of teaching. 

The expert was also asked whether are there any cultural and/or social challenges for the introduction 
of the LbD at RGU. The expert said there have been discussions in the Scottish sector that social 
disparities may have an impact on recruitment. This can affect students’ learning experiences because 
not everyone has equal employment opportunities. The LbD action model could be good to facilitate 
this, as it would give all students an equal opportunity to participate in business projects before 
completing their studies. 

The expert was also asked for what studies or situations the LbD would be suitable, and whether it would 
be particularly suitable for any specific area of education. According to the expert, the LbD is well suited 
for many different industries, such as commercial business, healthcare, and even education, where the 
significance of innovation has become increasingly important. According to the expert, it is ideal for 
many multidisciplinary projects that require different expertise in different areas where problems can be 
solved together. The LbD can be used when looking at larger entities and there is a need to address 
issues and problems related to the needs of real working life together. According to the expert, the LbD 
action model is broadly suitable for teaching all types of disciplines, except perhaps really highly 
theoretical subjects, such as theoretical physics or mathematics, there might also be a way to use it for 
these subjects as well. 

3.2 Client interview 
The client who participated in the study module was asked questions related to students’ success, the 
cooperation with the client, and the usefulness of the project result. According to the client, students 
performed quite well on the project. The client had no computing background and thought it was good 
because the students gained experience in what it is like to commit to a genuine business client’s 
problem that is not tied to just the computed technical aspect. The client thought this was a good 
experience for the students and they learnt, how they can get IT-related information from a client who 
has limited knowledge about these things. In the beginning, the students used a lot of technical 
vocabulary and were amazed when a client asked them what they meant. However, as the project 
progressed, students realized that they needed to be able to ask questions and explain things to the 
client in a different way so that the client would understand what they meant. One of the challenges was 
that, due to COVID-19, the study module was implemented as distance learning, although it was 
intended to be considered as contact teaching. Despite this, the client felt that the communication 
between the client and the students went ‘pretty well’ because the lecturer had taught them and helped 
the students. 

The client was also asked how well they thought the cooperation between the students and the lecturer 
went. The client replied that there was not very high visibility for this because the client was usually in 
contact only with the students. However, according to the client observations and understanding, the 
cooperation between the students and the lecturer worked well and the students received sufficient 
support from the lecturer. The client was also asked if the students had clear roles in the project and 
whether the objectives of the project were sufficiently clear and jointly agreed. According to the client, 
the role of the project was very clear right at the beginning of the project because the lecturer had taken 
care of this before the start of the project. In terms of project goals, the client felt that, at the beginning 
of the project, not all students were fully aware of what the project should achieve as a result. As the 
project progressed, discussions with the client and the students’ understanding increased and the goal 
of the project became clear to them. 

The client was also asked if there were any problems during the project and, if so, whether they were 
resolved. The client replied that perhaps the biggest problem was that the students did not have a clear 
picture at the beginning of what should be achieved. As a result, they felt that they did not receive clear 
enough instructions on what they should do. The client had to explain to the students that often at the 
beginning of the project, there is no exact picture of what to expect from results. The problem may be 
because, in traditional university studies, lecturers usually instruct exactly what students have to do with 
the so-called step by step, but at the beginning of customer projects, it is usually not yet known exactly 
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what needs to be completed, but things become more clear as the project progresses. According to the 
client, the goals of the project were achieved quite well and some of the results of the project were ones 
that the client would not have even been able to think about in advance. However, some of the output 
of the project still requires additional work to be implemented, but the aim was not to obtain final outputs 
that could be used directly as such in the company. The client thought the results were positive and the 
results were helpful. 

The client found this collaborative project very useful for the students as it gave them an idea of how to 
do project work with the real client. There are many stages in a collaborative project and students 
realized that technical skill alone is not enough, they need to be able to effectively communicate with 
the client and change plans as needed. In such client projects, changes are normal and students need 
to be able to acquire information themselves to resolve future issues. Customer projects combine both 
technical skills and social skills to achieve the best outcome. In this way, students increase their 
competencies in practical projects and at the same time acquire theoretical knowledge related to the 
issues to be solved. The client was also asked whether the LbD is a suitable way of learning to develop 
students ’competencies in such client projects. The client thinks this model is a good way because it 
combines theory and practice. The client thinks the LbD is good also because it is a different way to 
learn and some students benefit considerably from doing things in practice because then they internalise 
things much better. Computing students are usually quite shy and quiet and in this kind of teaching 
model they also learn to communicate with others and that is the skill they need in working life. 

3.3 Lecturer interview 
The lecturer of the study module knew the LbD action model before the start of this study module. The 
researcher had introduced the principles of the LbD to the lecturer and the piloting of the LbD has been 
jointly agreed. The lecturer was asked how well the LbD suited for RGU. The lecturer opinion was that 
it fits well, depending on the context. For some study modules, it fits better than for others. In the opinion 
of the lecturer, it fits well for the piloted study module. However, the lecturer suspects that the LbD is 
not suitable for all study modules, as for some traditional theoretical courses. In the lecturer’s opinion, 
the LbD is well suited for project-based study modules or study modules that involve stakeholders other 
than just students and lecturers. 

In addition to the lecturer normal responsibility, the piloted study module was also responsible for the 
presentation of the LbD, responsibility for the curriculum, and responsibility for meeting the learning 
outcomes and the aims of the study module. In designing the study module, especially this software 
engineering study module, which involved an external client, it was very important to find a way that 
meets the students' competence needs, and for this purpose, the LbD is well suited. There are many 
things to consider when building a partnership between students and a client in such a study module, 
and this approach is part of the core of the LbD. The lecturer considers this is what will be useful for 
them in the future when working with students, the client, and the lecturer. 

The lecturer was asked how suitable the LbD was in the piloted study module. According to the lecturer, 
this study module existed before the lecturer was aware of the LbD, but due to the nature of the LbD, it 
was easy for the lecturer to reorganise the teaching so that the LbD was successfully piloted in that 
module. The participated students in the course were full-time employees, which helped to introduce 
the LbD, as it combines work- and university-based learning. 

The lecturer was also asked what is good about the LbD. The LbD requires a lot from everyone involved. 
It requires lecturers to have a new way of thinking about how things can be produced, but it also requires 
students to commit to their learning. Students need to be much more active themselves, as they are 
responsible for developing their competencies. The lecturer believes that the good thing in the LbD is 
that students learn things more deeply when students understand the meaning of the LbD and commit 
to developing their competencies. The LbD action model works in the study modules in this way and 
can be a really rewarding experience for the students as long as the study module fits into it. 

The lecturer was also asked to consider the weaknesses or shortcomings, strengths or threats in the 
LbD. According to the lecturer, there are weaknesses and shortcomings in all pedagogical models. 
Pedagogical models are useless if pedagogical models are not used correctly or their users do not 
understand why the model is used. The strength of the LbD is that it imposes responsibilities on all 
stakeholders and requires everyone to commit to professional cooperation. The biggest threat a lecturer 
sees in the LbD is that if it is used without understanding what the LbD is all about, students ’skills will 
not develop as intended. Students learning outcomes are best when the LbD is used in a suitable 
environment and situation. The lecturer was also asked what changes should be made to the LbD to 
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making it work better. The lecturer believes that the LbD works well in a current way as long as it can 
be used properly. The lecturer finds it difficult for students to understand because it is called an action 
model, which is why they expect rapid change. Usually, students are not told anything about pedagogical 
models or the teaching or learning methods used in teaching. Students also do not know the constructive 
background of the LbD, and when they are told that now the LbD approach is in use, it makes them 
think about how they are learning. However, students are not used to being told in what pedagogical 
way they are taught, so this confuses them a bit. The lecturer wonders whether it would be a change in 
the LbD to think about how students are taught, or whether students should first understand how they 
should learn at all. 

As a final question, the lecturer was asked how well students’ competencies developed during the study 
module. According to the lecturer, the students' competencies developed well, but the starting point for 
these students was that they are also full-time employees who are used to communicating 
professionally. From an academic point of view, the skills did develop well as the students learned to 
use the skills they already had and they were able to apply them in an academic setting. 

3.4 Student survey 
Students were sent a questionnaire with both questions to be assessed on the Likert scale and answer 
fields, which they were asked to answer freely in their own words. Although students were reminded 
several times about the survey and answering it, only one student responded to the survey. Because of 
this, no comprehensive conclusions can be drawn from the students ’responses in one direction or 
another, but the responses of this one student are nonetheless going through a bit here to get even 
some insight from the students’ perspective in this study. In the questionnaire, the student was asked to 
evaluate the development of his or her competence by assessing what his or her level of competence 
was at the beginning and the end of the study module. The areas of expertise assessed are the same 
as those used in the study of Laurea's IT students and are based on the general skills needed in working 
life was taken from Laurea's 2030 strategy [1]. 

At Laurea, the competencies need of working life, has been strongly identified alongside the degree's 
substantive skills, and for those who have completed applied sciences higher education, they are 
perceived as increasingly important skills. Laurea's general working life skills are common to all degrees 
and consist of six competencies: self-management and an entrepreneurial attitude, critical thinking and 
problem-solving skills, anticipation, and innovation skills, communication and interaction skills, global 
skills, and responsibility skills. These competencies and their development are important in all degrees 
and are therefore taken as the basis for the student survey in this study. Below these sets of 
competencies are three or four more detailed sections. Students were asked to rate the development of 
competencies for each of these detailed sections in the survey. In the survey, students conducted a self-
assessment of what their level of competence was in each section before the start of the study module 
and what they thought was their competence at the end of the study module. Students were asked to 
rate their competence in each subject area on a scale of 1 ("no competence") to 5 ("expert"). [1].  

Figure 1 summarizes the student's answers in which he/she assesses that his / her competence has 
increased during the study unit. There were a total of 20 areas of competence to be assessed, of which 
10 areas of competence were those in which the student felt that his or her competence had developed. 
Based on the student's self-assessment, his / her competence had increased the most in the field of 
ethics and empathy, whose level of competence had risen from level 1 to level 4. Co-development and 
service planning skills, own learning and skills, and life management and well-being had risen from Level 
2 to Level 4. Ethical engagement in a global media and technology environment, and networking skills 
had risen from Level 1 to Level 3. Four other competencies, namely: analytical thinking and debate, 
ability to change, equality and fairness, and impressive oral and written communication skills, have 
grown by only one level. Figure 1 shows a summary diagram of these. 
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Figure 1. Student competence developments. 

In free-form questions, students were asked what new knowledge or skills they learn during the study 
module. The student responded to this as follows: “How to work as a team to develop a piece of software. 
Team working skills. Planning skills. Presentation skills”. Students were also asked how well they 
understood what the LbD meant in practice and to this, the student replied that not very well. However, 
the student replied that during the pilot study module student was able to develop the application and 
learn something new and it helped when at the same time being able to apply the learned issues in the 
development of the application. The student thought the LbD was well suited for computing studies and 
the student also thought the lecturer was very familiar with the LbD. The student, on the other hand, felt 
that the customer was not familiar with the LbD. 

4 CONCLUSIONS 
In summary of this research cycle, it can be stated that the results of the student survey were not 
sufficient because only one student who participated in the course responded to the survey. However, 
the result of this provides valuable information on how to survey students in the next round of research 
data collection. Students need to be committed to the research survey from the very beginning and 
emphasise its importance in the development of pedagogical methods at the university. The study 
module participated only 12 students and due to COVID-19, the study module had to be implemented 
completely remotely, which could also affect participation in the study. However, the answers of the 
student who responded to the survey show that the student estimates increased competencies in the 
areas of collaboration, development, personal competence, and lifelong learning. Ethical values and 
empathy developed the most in the student's opinion and this is well in line with what the client had 
noticed. The client's experience of the pilot study module was positive and in the client opinion, the LbD 
is a suitable way for such study modules that involve a genuine client project. In addition to theory, the 
study is combined with practical work in a client project, and during the project, in addition to technical 
issues, students also learn communication with the client, which is an important skill in working life. 

The expert interview provided valuable information that the LbD action model could be one suitable 
pedagogical model that could be used in RGU, as RGU is a highly professional-oriented university and 
committed to developing students’ working life skills during their studies. It can also be seen from the 
lecturer's answers that the LbD was well suited for the chosen study module and it supported the 
development of students' competencies well. However, the responses from both the expert and the 
lecturer also revealed that they did not consider the LbD to be appropriate for all teaching. If the LbD is 
to be used in the teaching of RGU, then the study modules must fit the purpose and the lecturers must 
be familiar with the LbD to be able to use it correctly. The wider introduction of the LbD would therefore 
require well-planned familiarization and support throughout the organization, as it requires lecturers to 
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think in a new way to develop students’ competencies and to commit to working with students and 
working life. It also requires a new way of thinking from students as well as an active approach to 
developing their competencies. 

This research cycle provided useful information on the piloting of the LbD in RGU. The results of the 
study will help in planning the next research cycle, which will also be carried out at RGU. The research 
results provided valuable information on what needs to be changed with the implementation of the next 
research cycle and how tasks should be prepared before collecting research data. 
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Abstract 
Educational reforms at a central and governmental level have great impact on the realization of the 
stipulated educational goals at schools. Teachers need to be aware of these national reforms and 
receive support in their professional development of their everyday work. From the national level, the 
state authorities work out strategies and laws which then the local authorities are to apply at the regional 
level, sometimes in terms of professional development activities for teachers. At the same time, teachers 
are to deal with an overwhelming number of new issues and local school authorities are to work out 
guidelines and effective organization in order to have successful continuous professional training for 
teachers. 

Teachers’ active engagement in professional development activities promotes a growth of teachers’ 
mindset and encourages them to build their practice as more efficient and sustainable. The present 
article will focus on the organization and the structure of continuous professional development in two 
regions of Latvia and Sweden. The research questions are the following: What are the typical ways of 
organizing professional training in a region in Latvia and in Sweden? What are the major similarities and 
differences? What are the factors that are influential in the organization at the regional level?   

The study presents the legislation of and framework for teachers’ professional training. In this way, the 
results will show the cases of good practice and how to build teacher professional development practice 
to be more sustainable which are valuable and useful for the international readership. 

Keywords: Organization of professional training, educational change, Latvian and Swedish contexts. 

1 INTRODUCTION  
Teachers play a significant role in pupils’ lives and pupils spend the most of their time in their lives in 
schools. The need to enhance teachers’ efficiency and quality teaching has been topical in both 
countries and was formulated as the priority in the EU legislation. To attract in schools new and qualified 
teachers is one of the EU priorities. The current technological context has placed the teaching profession 
in the center of attention and debates. Teachers face the challenge of updating and broadening their 
skills in many spheres.  European Commission (EC) has emphasized the need to improve both teacher 
education and to strengthen their professional development by promoting the attractiveness of the 
teaching profession [1]. Most countries have specified a minimum duration for professional training, 
“which corresponds on average to 60 ECTS credits” [1 p. 9].  

1.1 Educational Reforms and New Demands Placed on the Teachers 
The educational systems in Latvia and in Sweden are undergoing educational reforms towards 
competence-based education. Teachers can no longer serve as a constant source of knowledge. For 
the children to be able to live successfully in a new changing environment, they need to develop an 
ability to constantly learn something new or continue learning. The aim of the new Latvian educational 
project is not only to give children knowledge but apply them in a real-life context and to acquire 
transversal skills that are highly anticipated in the labor market. Among the most demanded skills at the 
job market are the following: critical thinking and problem solving, creativity and entrepreneurship, self-
directed learning, cooperation, civic participation and digital skills which is also indicated in the reports 
and studies of the Ministry of Economics of Latvia [2]. In Sweden, much emphasis is given from the 
governmental level on providing support to the local authorities in organizing in-service training to the 
teachers. What can be identified in recent years that new arenas, such as social media, come to play a 
significant role. The fact that development in teaching comes from close collaboration between 
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colleagues is also worth highlighting, for instance when it comes to issues of assessment and grading 
of pupils’ attainments [3].  

The assessment of teachers’ needs clearly illustrates that they need to develop their competencies in 
the following ways: the strategies to work with children with special needs, to advance in the use of the 
ICT skills, to acquire new technologies, to adapt individualized learning approaches and to implement 
transdisciplinary teaching. In Sweden, special efforts are in progress to develop teachers’ skills to work 
with issues related to young people’s mental health. Among many requirements placed for teachers is 
also an international mobility. According to the Eurydice report [4], this criterion has been met quite well 
by the teachers in the Baltic and Nordic countries. The report makes the link between policies that 
regulates the teaching profession and the teacher attitudes, work practices and beliefs about your 
profession [1]. There are a number of issues that are raised in regards to teacher training, such as 
feminization of the teaching profession, low prestige of the teaching profession, and the need to raise 
the quality of education.  

1.2 Sustainable Teachers’ Professional Development 
Several authors elaborate on the idea of sustainable further teacher training, for instance, 
Brandisauskiene et al. [5] suggest regarding teachers’ learning “through the lens of sustainable 
development as a holistic, transformative and collaborative learning process” (p. 153) to ensure quality 
education. They prompt that teachers in Latvia are more likely to choose an active approach to further 
education by involving actively in observing other teachers’ classes and reflecting on them. Similar 
developments are identified in Sweden with collaborative learning being an important way of efficient 
further training at schools. Further development of teachers needs to be based on principles of 
sustainable education by enabling them to act for sustainable changes in their classrooms [6] [7]. 
Taranto and Buchanan [8] assert that sustainable teacher training requires teachers to acquire 
competencies how to survive and to succeed in an ever changing and digital world.  Iliško, Ignatjeva 
and Mičule [9] add that in order to design sustainable learning processes, teachers need to enhance 
such competencies as critical thinking skills, collaborative skills, and decision-making skills during their 
further training. Franzenburg [10] and Žukova et al.[11] claim that sustainable teacher training needs to 
be transformative in opening for transformations in teaching practices towards more sustainable models. 

1.3 Mapping the context: Sweden 
It is generally acknowledged that the further training of teachers is important for the teachers 
professional life and for the development of the activities carried out at schools [12]. The professional 
development for teachers in Sweden has furthermore developed immensely in the last decades and is 
now regulated in the agreements between the trade unions and the local authorities [13]. Teachers’ 
further training is thus handled and organized at a local and regional level. There are no individual 
guarantees of a number of hours that are to be offered to each teacher every year but the standard and 
basic number of hours for professional development is 104 hours every academic year. These hours 
are then to be distributed and organized depending on the needs of the teachers and the schools. For 
every school year, the common activities are organized by the heads of the schools and then a number 
of full days for professional development are set in the schedule for the school. The content of these 
days are decided based on the stipulated aims in the yearly activity plan of the school. There are then 
overall goals to reach for the school which are at a higher level. The head of the school is also expected 
to have an individual professional plan for the professional development of every teacher at the school. 
This individual plan is formulated on the outcomes of the yearly meeting between the head and the 
individual teacher.  

More and more activities are in an international context, particularly for language teachers, and various 
programs for mobility and virtual exchange are in use. This has changed the scene of opportunities for 
foreign language teachers and various tools are used to fully describe these activities. Common 
European report programs provide interesting and useful comparisons of these activities [14].   

A recent trend in Scandinavia is to complete further education in what is called “study circles”. This 
phenomenon has long traditions in Scandinavia and implies learning by meeting several times, on a 
regular basis, and together with colleagues plan, discuss and evaluate different procedures. The outline 
is very democratic and implies a highly flat organization, which is to encourage a creative approach in 
the activities [15]. The possibility whether there is an impact on the actual teaching situations in the 
classroom as an effect of further training of teachers is a field of interest. In many contexts, further 
training of teachers aims at developing their skills and competences. Often the desire is to be able to 
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identify some change and development when it comes to teachers’ methods, assessments or production 
of teaching material. This was elaborated on in a doctoral dissertation some 30 years ago when 
considerable activities were carried out with language teachers, particularly English teachers, at upper 
primary and lower secondary school. The results show convincing tendencies that when teachers from 
the same school participated in repeated further training and they had the chance to both apply their 
knowledge and evaluate their progress together with colleagues, changes in used methodology and 
interesting pedagogical conclusions and reflections emerged [16]. Another way of working in this 
direction is with the so-called learning studies. The idea here is that further training should be placed in 
the classroom, either as the source of investigation or as the room for trying something out [17].  

School and the content selected for the learning is often seen as a tool to change attitudes and values in 
society. Current topics in society leads to politicians taking steps to change curriculum in order to meet the 
demands of change. An example of this recent trend is the fact that in 2020 the Swedish government 
decided that both teacher education and further training of teachers were asked and obliged to organize 
courses and further training in the field of human relationships, sexuality and identity. The further training 
of teachers thus plays the role of changing society in a preferred political direction [18]. This tendency is 
also visible in international contexts when attitudes and discourse from various transnational contexts play 
a significant role for the content in an individual subject such as mathematics [19].  

1.4 Mapping the context: Latvia 
The professional development of teachers in Latvia has been regulated by the Cabinet of Ministers that 
sets the requirements for the necessary requalification of teachers. The regulations issued in 2018 by 
the Cabinet of Ministers [20] state that teachers themselves are responsible for their professional 
development. The minimal requirement of the professional development of teachers is 36 hours over a 
three-year-period. The content of teacher training is required in the following areas: innovations and new 
tendencies in education, upbringing issues, improvement of civic attitude and mindedness, creativity of 
a pedagogical work, issue related to the individual needs of individual pupils, future competences, 
sustainable development, inclusive education, children's rights, health and safety, prevention of child 
abuse and domestic violence [20]. The didactic competences that need to be improved include 
competence-based learning strategies and methods, literacy, creativity and innovation, didactic models, 
methodology of organizing multidisciplinary and interdisciplinary learning processes, enhancement of 
transversal skills, information and communication technology skills. The required themes for the 
professional development of administration of schools are the following: implementation of pedagogical 
processes that are focused on values of cooperation, leadership skills, financial skills, document 
management skills, school management skills, including change management skills, educational quality 
monitoring in the educational institution, and personnel management [20]. 

The programs of professional development could be carried out by the higher educational 
establishments, NGO’s, municipalities which are not registered in the register of educational institutions, 
but that are eligible to provide educational activities and training for teachers, or higher education 
institutions that implement pedagogical programs. For the teachers who are employed in higher 
educational establishments, the requirements for the professional development makes 160 academic 
hours of professional development in total on the innovations in higher education. The National Centre 
for Education (NCE) in cooperation with universities and other educational institutions also implement 
professional development courses for teachers by offering training on implementing a new curriculum. 
These courses include curriculum design strategies and implementation of the development of students', 
transversal skills and value-based attitudes to ensure implementation of interdisciplinary approaches 
and the strengthening of teacher cooperation for inter-disciplinary work within and between fields. 

One of the functions of the National Centre for Education (NCE) is to coordinate professional 
development of teachers. This is carried out by providing methodological support for quality 
implementation of education content in general education, vocational education and cultural education, 
implementing professional competence development courses for interest-related education teachers 
and educators, managers by organizing professional competence development courses, informative 
and educational seminars, developing methodological materials and popularizing good practice 
examples. 

Since 2019, one of the main tasks of NCE is to provide support in general education for starting the 
implementation of the competency approach by organizing professional development courses for 
teachers and webinars for subject teachers, field coordinators, learning experts. The content of teachers' 
professional competence programs focused on deepening the understanding of the learning 
competence approach. 
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In 2019, the NCE, in cooperation with universities and other continuing education institutions, 
coordinated the implementation of 13 course programs for 46 groups of teachers when 935 teachers 
were educated in the courses. In 2019, in order to prepare teachers for the introduction of the new 
curriculum within the School2030, a program for the improvement of teachers' professional competence 
on the competence approach for teachers involved in approbation was implemented, which 1,591 
teachers attended [21]. 

A wide range of general education teachers were continuing to implement professional development of 
teachers within the framework of European Social Fund projects administered by NCE as “Competence 
approach in curriculum” (project No. 8.3.1.1/16/I/002), “Supporting learners' individual competences 
development "(project No 8.3.2.2/16/I/001), etc. in 2020. 

The in-service teacher training courses implemented by NCE in 2021 focus on aspects of organizing a 
quality online learning process, improving teachers' digital competence, developing methodological 
competence in supporting students in distance learning, teacher well-being and burnout prevention, 
emotional support in times of change and crisis and effective communication. 

In the process of developing new approaches and competences, it is important for the teachers to 
respond to the challenges they face every day and link it to learning skills and continuous lifelong 
professional development. The new education reform brings about changes not only in the content but 
also in the form of education. In 2020, the Cabinet of Ministers approved "Procedures for Granting and 
Cancelling the Status of State Gymnasium". 

This procedure also describes specific tasks related to the teachers’ professional development and 
further education. One of the many tasks of state gymnasiums is to implement: (1) master 
classes/workshops for teachers from other educational institutions, including State gymnasiums, and 
publish relevant methodological materials and recommendations for their use; (2) improvement of the 
teacher’s professional competence in not less than two fields of study. Besides, one of the requirements 
for teachers of the educational institution is participation at regional, national or international conferences 
and seminars. In addition, it is expected to include activities of creative cooperation between teachers 
of educational institutions, including state gymnasiums and higher education institutions in issues related 
to the content of teaching and teaching methodology. It may be concluded that the professional 
development of teachers is not only diverse in content, but also in its outline. 

2 METHODOLOGY 
The authors choose to conduct semi structured online interviews in April, 2021 with experts on their 
experience of professional development. In order to study the development, content and peculiarities of 
professional development of teachers, six expert interviews were conducted: three in Latvia and three 
in Sweden. 

The experts were teachers who were specially selected by the following criteria: (1) length of the 
professional experience (not less than 15 years); (2) field of activity (language teacher); (3) experience 
of participation or responsibility/coordination of the teachers’ professional development in the 
educational institution. 

The interview questions were related to the choice of training courses, the content of training courses, 
the gains from the teacher training courses, as well as a sustainability of further teacher training. The 
obtained data were analyzed on a country-by-country basis and subsequently compared. Data 
processing was carried out in accordance with confidentiality and data protection. Expert answers were 
encoded (teacher-expert LV1, LV2, LV3 from Latvia and teacher-expert SE1, SE2, SE3 from Sweden). 

3 RESULTS 

3.1 The choice of training courses 
By analyzing the obtained results from the expert interviews in Latvia and Sweden, it can be concluded 
that the conditions for choosing courses are not unambiguous. As a rule, teachers themselves choose 
the content of the courses where they participate. They refer to a flexibility from the school management 
on the choice of courses. According to an interviewee, “the regular yearly meetings with the discussions 
of my needs and wishes are really crucial for the courses and activities the following year” (teacher-
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expert SE2). The mandatory amount of the professional development courses is usually monitored at 
the school level.  

The school's development plan plays a special role in the choice of courses, particularly in Sweden. 
Europe's development priorities are also taken into account by the heads at the schools. According to 
the expert, "it is important to recognize the problems that teachers have to face and then look for 
solutions for these problems, sometimes even to engage in an international mobilization in order to 
acquire the skills that are so necessary” (teacher-expert LV2).  

3.2 The content of offered teacher training courses 
All experts choose the content of the courses that is related to the methodology to teaching languages, 
issues of the career counselling and courses related to different cultural traditions that can be used in 
their teaching. During their professional career, language teachers have established good networking 
with diverse agencies and organizations who offer the courses for teachers. For example, the teacher-
expert LV3 pointed out that she “is participating in the professional development courses which are 
mainly offered by the publishing houses (e.g., Pearson or Janis Roze) and by school”. The teacher-
expert mentioned that due to the remote learning process the fact is that many courses are offered by 
foreign partners: “I have already participated in two Erasmus courses offered by partners from the Czech 
Republic. It was one of the best experiences that I have had during the last years.”  The Swedish expert 
(SE1) highlights that close collaboration with the closest university is essential for good contacts in 
professional training: “it is so much worth to have a high-quality university nearby so they can suggest 
lecturers and courses of high quality”.  

The experts point out that the content is not long lasting and that professional activities or changes are 
necessary to have high quality. "Teachers who return from mobility share their experience with 
colleagues and pupils in teaching subjects and enriching the learning process: assessment or presenting 
the subject content,” asserts the expert (teacher-expert LV2). The Swedish expert (SE3) emphasized 
the following fact that the outcome of training tends to have an effect when several teachers from the 
same school can participate: “if we are a team of teachers who attend a course, we can discuss it, before 
and after the course, and then really the course provides new possibilities in our everyday work, you 
need someone to discuss with in order to change your way of teaching” 

3.3 The gains from the courses 
The experts expect to get fresh insights, new information, new teaching methods and inspiration for their 
further work. “If there is some interesting idea provided, you can instantly apply it into your practice. As 
the teacher-expert (LV3) emphasized, “teachers’ participation rate is quite high and they feel motivated 
to join these courses because they need to follow the regulations. I am happy that now the courses 
which you have taken abroad, e. g., in the framework of Erasmus programs will be acknowledged and 
registered as official courses. Before these courses were not officially acknowledged in Latvia.” 

Experts also note that it is important to have both theory and practice in professional development 
courses, to have a scientific basis, practical approach and grounded theory. "The form of the master 
class is the most recognized, understandable way to reach the teacher because she/he can participate. 
In such a topic as school management, probably the best format is the conference. Now webinars – to 
acquire knowledge remotely. Conferences and webinars are effective in terms of time planning,” 
explains the expert (teacher-expert LV2).  

Swedish teachers have individual salaries set by their heads with certain limits. For this reason, a 
Swedish expert mentioned that for some teachers the gain might be higher salary: “since we have 
individual salaries and we are assessed by the head and participating in courses is an indication of high 
quality, the gains of the course may be higher salary” (teacher-expert SE1).  

3.4 The sustainability of teacher training courses  
As one of the interviewed experts concluded, “the courses are different. I am interested in many things, 
like a life-long career counselling, the methodology of teaching and other courses. Some of the courses 
are more interesting and sustainable than others. Courses that I have undertaken were different during 
my professional life. The teachers got used to studying and enriched their knowledge all their 
professional life” (teacher expert LV1). 
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The teacher-expert LV1 responded that not all suggested courses are useful for her career and 
professional life: “To my mind the courses are not always sustainable and efficient. I try to take the best 
out of them” (teacher expert LV1). Contemporary teachers are quite critical and do not accept everything 
for granted. They have their own priorities in choosing educational courses. They are looking for both, 
applicability of the material in teaching and how it relates to the contemporary tendencies in education. 
The expert concluded that she applies 50% from all the course work in her teaching.  

To speak about sustainability of the course content, the teacher-expert LV3 concluded, “if the courses 
were not free of charge, the quality could be different”. Usually there is no feedback asked about the 
course content, but, if it was different, the participants could have an impact on the quality of the course 
content”. 

The teacher-expert LV2, who conveys and organizes the courses, says that “teachers are now very 
demanding. They want to have qualitative professional courses. The planning should be based on 
relevant facts, like lesson analysis, observation and evaluation.”   

4 CONCLUSIONS 
Teachers’ professional training is aimed at better preparation of teachers to implement educational 
reforms on implementing a competence-based curriculum. In Latvia, the professional development of 
teachers is one of the mandatory requirements to be implemented through lifelong learning. The 
professional development of the teacher is carried out by the Ministry of Education and Science, or this 
task is delegated to the institutions under the Ministry of Education and Science, for example, National 
Centre for Education (NCE) and state gymnasiums. Professional development of teachers includes such 
activities as seminars, conference, master classes or international experience in projects and 
international mobility. One of the tasks of each school's development plan is to take care of the 
professional work of teachers and quality. A teacher in Latvia is free to choose the form, content and 
type of course in the field of professional development. However, according to the Latvian teachers-
experts, school administrative authorities hope that the professional development of teachers will help 
to implement reforms by improving the course of the curriculum and improving skills for better work in 
the school. In Sweden, the responsibility for teachers’ further education is largely placed at a local level. 
Agreements at a national level between trade unions and local authorities are to be followed in the 
organization of training for schools and individual teachers. The yearly meetings between the head and 
the teachers at the schools seem to work as guidelines and tools for strategies to be used. What can be 
noticed for both Latvian and Swedish teachers, is that international activities for the further education of 
teachers seem to play a more and more important role. 
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Abstract 
The focus of the first case study was on improving 21st-century learning skills for developing intercultural 
awareness of Japanese undergraduates. The participants were 23 Aoyama Gakuin University (AGU) 
students who studied English over eight months with the assistance of AI smart speakers and 
documented their experiences using their smartphones. Students delivered presentations of their 
impressions of the BL-training program, with the results indicating the training had a positive effect on 
improving their English and intercultural communication skills. Pretest and posttest TOEIC scores were 
used to assess the overall effectiveness of the BL-learning program in both case studies. TOEIC score 
gains indicated the BL program incorporating the AI speakers improved the students' overall English 
skills. Moreover, a post-training survey revealed students were impressed with the AI speakers to 
improve English skills, which also impacted their perspectives on studying English and provided 
contextualization and socialization to their learning through the interactive and meaningful context of the 
training. The second case study(n=19) was implemented online from May 2020 to January 2021 using 
Zoom, Facebook, Line, Messenger, and Moodle. The online lessons were conducted using the following 
pedagogy: FL (Flipped learning), CBL (Challenge-based learning), TBL (Task-based learning), PBL 
(Problem-based learning). The pedagogical training focused on helping students find solutions to the 
many issues now faced by humanity in the 21st century. Throughout the online program, training in 
higher-order thinking skills was emphasized. The third case study was conducted for eight weeks, from 
October 2020 to November 2020. 19 AGU students and 19 NUS students participated in a joint seminar 
which was conducted using Zoom. The students (n=38) delivered the final presentations, which were 
evaluated using the PeerEval software. The students benefited from the language and cultural 
exchanges and provided positive feedback about the 8-week virtual seminar. Results revealed students 
enjoyed the online classes and felt they were beneficial in terms of effective use of time, location, and 
easy access.  

Keywords: Flipped Learning, THE COVID-19, 21st-century skills, COIL, OPIc Speaking Test, AI 
Speaker. 

1 INTRODUCTION 
Alan Turing (1950), who established the foundation of the computer in the 1930s, once quipped, "I 
propose to consider the question, 'Can machines think?" [1]. Ninety years have passed since the 
invention of the computer. Now, AI will be expected to draw near to Singularity by 2045 (Kurzweil, 2005) 
[2]. AI will be invisibly embedded everywhere in which decisions are made (Wooldridge, 2018) [3]. 
AI/mobile technologies have succeeded in transforming learning methodologies. One such methodology 
adopted successfully in recent years is blended learning (BL) (Obari & Lambacher, 2014) [4]. Trilling 
and Fadel (2009) emphasized the importance of 21st-century skills early in 2000, 3Rs and 7Cs were 
particularly important [5], but now 8Cs should be added 'coexistence with AI.' 8Cs should be emphasized 
in our pedagogy, whatever subject we teach for 21st-century education. In the article "The Future 
Employment," it is mentioned that approximately 48 percent of the present type of jobs will be replaced 
by AI-related jobs (Frey & Osborne, 2013) [6]. Harari (2018), in his book, comments that "humankind is 
likely to be divided into two main camps-those in favor of giving AI significantly authority, and those 
opposed to it."  Harari also predicted that people would be divided into two camps: AI and the other who 
will be used by AI [7]. Therefore, the 8Cs will play an essential role in the pedagogy of English education. 
Based on this concept, this paper was written to promote global education during the COVID-19. 
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2 METHODOLOGY 

2.1 First Case Study (CBL & PBL with AI/VR)  
The first case study was conducted over two semesters (April 2019 to January 2020). A total of 23 joined, 
all juniors majoring in economics. All students used Amazon Alexa and Google Home mini. 

The focus of the first case study was on improving 21st-century learning skills for developing intercultural 
awareness of Japanese undergraduates. The participants were 23 AGU students who studied English 
over eight months with the assistance of AI smart speakers and documented their experiences using 
their smartphones. Students delivered presentations of their impressions of the BL-training program, 
with the results indicating the training had a positive effect on improving their English and intercultural 
communication skills. Pretest and posttest TOEIC scores were used to assess the overall effectiveness 
of the BL-learning program in both case studies. TOEIC score gains indicated the BL program 
incorporating the AI speakers improved the students' overall English skills. Moreover, a post-training 
survey revealed students were impressed with the AI speakers to improve English skills, which also 
impacted their perspectives on studying English and provided contextualization and socialization to their 
learning through the interactive and meaningful context of the training.  

In Case Study 1, twenty-three participants took the pre-TOEIC and OPIc Speaking test in April 2019 
and the post-TOEIC and OPIc Speaking test in January 2020. Participants were divided into six 
subgroups, with half using Google Home Mini and another half using Amazon Alexia (Figure 1). A timer 
was regularly set at home while interacting with the AI speaker to practice English listening, speaking, 
and vocabulary skills using various software applications. Half of the participants used Google Home 
Mini daily to improve their English listening and speaking skills using the following software applications: 
"Best Teacher,” "Travel English,” "Let’s play around with English,” and BBC/CNN news. The other half 
of the participants used Google Home Mini daily to improve their listening comprehension and speaking 
skills using the following programs: Kikutan, English Quiz by Arc, Liberty English, and Kindle. While 
studying with the AI speakers, participants recorded short movie clips of their learning experiences which 
were uploaded to Facebook. Participants also kept written diaries with their observations about the 
contents and duration of their studies.  

 
Figure 1: Amazon Alexa and Google Home mini 

Including the above AI training procedure in Case Study 1, the following additional tasks were 
incorporated during training: 

1 Watched online TED Talks, including Rick Warren’s “Purpose-Filled Life” (Warren, 2002) [8] and 
other popular subjects, using their mobile devices; wrote 300-word summaries, created 
PowerPoint presentations, and discussed their summaries with a group of English native 
speakers four times during ten months.  

2 Studied worldviews after viewing online lectures by several Oxford University scholars, which 
focused on ontological and epistemological issues, and then delivered PPT presentations and 
created digital stories with their iPads.  
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3 Interacted with English native speakers who assessed their presentations and discussed 
worldviews and cultural issues – the native speakers included eight university students from the 
United States.  

2.2 Second Case Study during the COVID-19 with ZOOM 
The second case study(n=19) was implemented online from May 2020 to January 2021 using Zoom, 
Facebook, Line, Messenger. The online lessons were conducted with 19 AGU students, using the 
following pedagogy: FL (Flipped learning), DBL (Challenge-based learning), TBL (Task-based learning), 
PBL (Problem-based learning). The pedagogical training focused on helping students find solutions to 
the many issues now faced by humanity in the 21st century. Throughout the online program, training in 
higher-order thinking skills was emphasized. The learning procedures are as follows: 

1 All students (n=19) had their English lessons using real-time virtual learning with ZOOM and 
Facebook. The learning materials were uploaded on Facebook in advance. 

2 Students engaged in real-time learning with ZOOM, listening to the author's mini-lectures, and 
participating in breakout sessions with more active discussions about the contents. 

3 Students prepared PowerPoint slides about their assigned work. Then, they delivered several 
presentations in front of all the students. First, however, they joined breakout sessions in a group 
of 4 students and gave their presentations with peer assessment using PeerEval software on 
smartphones.  

4 Flipped learning was conducted throughout two semesters, actively engaged in presentations and 
discussions about the contents assigned in advance.  

5 Students took the online ATR CALL Brix test several times. 
6 Students learned presentation skills by downloading the video contents of Successful 

Presentation by Oxford University Press. Each unit consisted of 8 units containing 3-minute video 
content.  

7  Professor Weakley from the US was invited as a guest lecturer several times and engaged in the 
virtual teaching worldviews, global leadership, and cross-cultural IQ. He also actively took part in 
the breakout sessions and interacted with many students. Sometimes his students joined the 
virtual classroom from the U.S.A. and enjoyed discussing the cross-cultural differences between 
Japanese values and Christian-oriented values.  These sessions were most important for 
students to learn their worldviews.  

8 Several lectures from Oxford University professors about scientific realism and worldviews were 
given, and the students prepared PowerPoint slides with more presentations and discussions 
using ZOOM breakout sessions.  

2.3 Third Case Study during the COVID-19 -Virtual Online Joint Seminar- 
The third case study was carried out from October 2020 to November 2020 for about eight weeks, 
emphasizing exchange programs with the National University of Singapore (NUS), which is the 
Collaborative Online International Learning (COIL). The first author’s 19 seminar students and 
19 NUS students of a Japanese class started the joint seminar early in October and finished up on 
November 10; every Tuesday night from 7:30 pm to 9:00 pm, we had an online virtual seminar with a 
Zoom and a final presentation on November 10, 2020. Due to the COVID-19, we decided to have an 
online virtual exchange between my 19 AGU seminar students and 19 NUS students of Japanese class 
under the guidance of Professor Izumi Walker, the vice-director of Foreign Language Centre at NUS. 
We divided 38 students into five groups, where we did some joint research with Zoom for seven weeks 
and held a joint presentation seminar on November 10, 2020(Figure2). The first part of the group 
presentation was the summary of the joint research with PowerPoint slides, mainly NUS students 
presented; on the other hand, the second part of the group presentation was given only by Japanese 
students in English.  
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Figure 2: Online Virtual Join Seminar between NUS and AGU on November 10, 2020 

3 RESULTS 

3.1 The Results of Case Study 1 
1 TOEIC and Opic Speaking Test 

In Case Study 1, the mean TOEIC scores improved from 461 (SD: 136) to 681 (SD: 141), an 
increase of 220 points, and the mean OPIc speaking test scores improved from 3.9 (SD: 0.9) to 
4.7 (SD: 1.25). In the past seminar class, there used to an improvement of about 150 points 
without using AI speakers. These results suggest the integration of AI and social media, and 21st-
century skills may be an effective way to improve the English language proficiency of adult ELT 
learners. The pre-/post-test TOEIC results in both case studies were analyzed using a series of 
t-tests, indicating the differences were statistically significant (p < .01). 

2 Post-training questionnaire  
Post-training surveys were administered to both groups at the end of their respective AI/BL/FL 
training to ascertain their overall impressions of the program. Responses to a few questions are 
summarized below: 
o (Q1) AI speaker helped improve my English skills: 84% agreed (n=23). 
o (Q2) AI speaker helped improve listening skills: 87% agreed (n=23). 
o (Q3) AI speaker helped improve speaking skills: 57% agreed (n=23). 
o (Q4) AI speaker helped improve reading skills: 13% agreed (n=23). 
o (Q5) AI speaker helped improve writing skills: 4.3% agreed (n=23).  

3.2 The Results of Case Study 2  
Virtual online ZOOM lessons were carried out for two semesters. Most of my seminar students enjoyed 
the ZOOM lesson, and about 80% of students felt the lesson effective in learning English. The 
questionnaire indicated that students generally like face-to-face lessons (48%), Hybrid lessons (35%), and 
ZOOM lessons (9%). However, the visiting professor’s ZOOM lecture helped students to change their 
worldviews and improve English proficiency. In the presentation, the assessment software was used, and 
students felt it beneficial to check their presentation performance, and 96% agreed that even virtual 
presentation was effective in learning English. From my observation of the seminar classroom, there 
seemed to be no difference in improving English presentation skills between before the COVID-19 and 
during the COVID-19. Unfortunately, the improvement of the TOEIC pretest and posttest scores could not 
be accurately examined this time.  
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3.3 The Results of Case Study 3 
NUS students could study advanced Japanese, and AGU Japanese students could improve their 
English presentation skills. Both groups could take advantage of language and cultural exchange 
through this join seminar and made some positive comments from their reflections of 8 weeks seminar.  

Even during the COVID-19, we could still have a virtual joint seminar between AGU and NUS stimulating 
each side. It would make it easier to have a sort of exchange program with the ZOOM than in person.  
In the future advanced virtual exchange technologies could contribute as if we were meeting each other 
in person due to mixed reality or augmented reality using google glasses or whatever.  

3.4 Presentation Assessment with PeerEval 
1 Students delivered 5-10-minute English presentations about the assigned tasks with PowerPoint 

slides during 3 case studies.  
2 All students had their presentations evaluated by their peers using the PeerEval software on a 

smartphone, with six items being assessed about presentation skills. After each presentation, 
immediate feedback was provided with comments about improving his or her presentation skills 
(Figure 3 & 4).  

3 Students were highly engaged in learning the contents of the cross-cultural issues and worldview 
studies, including the advancement of AI.  

 
Figure 3: PeerEval Assessment. 

 
Figure 4: Assessment with a smartphone during a presentation. 
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3.5 Feedback on the student questionnaire  
1 Did you enjoy the ZOOM lesson?  (n=257) 

a. 40% enjoyed the ZOOM lesson.  
b. 38% were neutral. 
c. 22% did not like the ZOOM lesson. 

2 Was the lesson with ZOOM effective? (n=54) 
a. 74% agreed. 
b. 24% neutral. 
c. 2% disagreed.  

3 What kind of lesson do you like best? (n=54) 
a. Face to face lesson: 48% 
b. Hybrid lesson: 35% 
c. Lesson with ZOOM: 9%  
d. Video-on-Demand: 8% 
People like face-to-face lessons best and second best is Hybrid lessons. But, unfortunately, the 
virtual lesson only with ZOOM is not so popular among students.  

4 Did the visiting professor’s lectures change your worldviews and help you to improve your English 
proficiency? (n=54) 
a. 91 % of students agreed. 
b. 9% did not agree.  

5 Was the assessment software ‘PeerEval’ effective in checking your presentation performance? 
(n=54)  
a. 69% agreed. 
b. 26% neutral. 
c. 5% disagreed. 

6 (6) Was the virtual presentation effective in learning English? (n=51) 
a. 96% agreed. 
b. 2% neutral. 
c. 2% disagreed. 

4 CONCLUSIONS 
Virtual online ZOOM lessons were carried out in all classes. According to the questionnaire, only 40% 
enjoyed the ZOOM lesson, and 74% of students felt the lesson effective in learning English. 
Furthermore, the questionnaire indicated that students generally like face-to-face lessons (48%), Hybrid 
lessons (35%), and ZOOM lessons (9%).  However, the visiting professor’s ZOOM lecture helped 
students to change their worldviews and improve English proficiency. In the presentation, the 
assessment software was used, and students felt it helpful to check their presentation performance 
(69%), and 96% agreed that even virtual presentation was effective in learning English.  

Before The COVID-19, the mean TOEIC scores of the participants significantly improved for two 
semesters. In addition, Case Study 1 indicated that an assessment of pretest and posttest TOEIC and 
OPIc speaking test scores revealed a positive effect on the students’ English language learning due to 
the combination of the AI/BL/FL lessons. This outcome may have been due to integrating language 
learning activities by focusing on a social constructivist approach while utilizing the AI smart speakers 
Alexia and Google Home Mini.  

In case study 2, under the influence of the COVID-19, the seminar students may not have liked the ZOOM 
lesson, but most of the students felt it was effective and could still improve their presentation skills. They 
enjoyed taking part in face-to-face lessons, although hybrid lessons might be preferred.  It might be easier 
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for us to invite visiting scholars during virtual lessons, just as in Case Study 2, as the foreign lecturer greatly 
influenced the students in improving their English proficiency and becoming more open-minded. To some 
extent, future lessons could be easily integrated with AI and virtual online lessons.  

In case study 3, under the COVID-19, we could still have a virtual joint seminar between AGU and NUS 
stimulating each side. It would make it easier to have a sort of exchange program with the ZOOM than 
in person.  The students have been virtually engaged in learning English through worldviews and AI. 
This is an ongoing research project using virtual online teaching 100% of the time. The results of the 
two case studies suggest that integrating blended learning and 21st-century skills, including AI, VR, 
PeerEval, and hybrid learning with ZOOM virtual classroom teaching, may be an effective way to 
improve the English proficiency of native Japanese undergraduates.  

To summarize the questionnaire,  

1 76.6% of students felt the ZOOM virtual classes improved their presentation skills; 
2 64.3% felt the international exchange with NUS students positively impacted their intercultural 

communication skills; 
3 70% felt PeerEval was effective; 
4 the longer students participated in the online classes, and the more they expect to use virtual 

reality in the future (t (124) =10.46, p<.001). Whereas students preferred the online English 
classes, they used the internet in Japanese outside of class. These results suggest COIL can 
provide students with many opportunities to use English regularly; 

5 41.1% answered that the COVID-19 increased internet use more than six hours per day;    
6 25.8% uses Smart Speaker in everyday life.  

If we use the ZOOM more efficiently, there would be not much difference in teaching EFL whether they 
like to interact online or in person.  Besides classroom interaction with or without ZOOM, we could 
conduct a practical lesson with the integration of ICT, AI, and COIL.  
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REFLEXION OF COURSES AIMED AT DEVELOPING 
ENTREPRENEURIAL COMPETENCES FOR UNIVERSITY STUDENTS 

P. Adamec 
Mendel University in Brno (CZECH REPUBLIC) 

Abstract 
The paper is based on the assumption that universities should strive to fulfil their role in examining the 
issue of entrepreneurial education as well as its own implementation. In line with their mission and focus, 
universities should help to achieve a higher level of entrepreneurship literacy among the university-
educated population. The national and European documents that directly address or significantly 
influence and support this area are important and provide the general framework for assessing the 
current state of entrepreneurship education in the university sector and for hinting at its further 
development. These documents state, among other things, that universities should incorporate 
entrepreneurship education among important components of educational programmes, incorporate 
them into different subjects, and require or encourage students to enroll in the entrepreneurship courses. 
The aim of the paper is to present the results of a part of an empirical survey aimed at analysing the 
learning needs of adults. The survey was carried out using the Focus group method and the target group 
was composed of university students as well as graduates from a business skills development course. 
A total of ten respondents participated in the intense discussion. The background to the discussion setup 
was a scenario with individual indicators and issues that were deepened during the group discussion. 
Respondents showed a high level of communicativeness throughout the discussion. It raised a number 
of interesting views and ideas that we believe may be helpful and inspirational for the further 
development of this course or subsequent activities. The paper presents both the generalised results 
and the specific comments of respondents on the above introduced issue. 

Keywords: Competences, entrepreneurial education, university students. 

1 INTRODUCTION  
Combining an entrepreneurial approach and capability with the material, technical and human 
background of universities should enable their ideas or developed technologies to be applied in better 
and more effective way. Integrating entrepreneurship into different curriculum subjects increases the 
value of all courses completed by obtaining an academic degree. Entrepreneurship education tends to 
be a key part of a graduate's profile and is delivered in the form of courses, on-the-job training and in 
preparation for the final theses of all degrees of study. The influence of business education in universities 
on entrepreneurial attitudes and behaviour has been a key concern of research and practice for 
decades. Mendel University in Brno has been organising a specific course on the development of 
entrepreneurship competences for its students since 2016. Its aim is to eliminate the fear of doing 
business as such and to alleviate the fear of lacking funds or experience. It is already apparent that in 
constructing activities that lead to the development of entrepreneurship, certain findings from the 
implementation of this educational component to date will need to be reflected. Education and training 
developing entrepreneurship requires different teacher training and acceptance of their new role in 
education. The entrepreneurial education contents skills essential for achievement of entrepreneurship, 
such as the art of taking an opportunity, taking healthy risks, acting tenaciously, acquiring basic 
knowledge of business, economics and management or acquiring the ability to start a business. After 
graduating from entrepreneurship courses, students have extended competencies in communication, 
logic, creativity, leadership, motivation, teamwork and information. 

2 BACKGROUND AND SURVEYS FOCUSED ON STUDENT 
ENTREPRENEURSHIP 

The last 15 years can be seen, in terms of shaping entrepreneurial competences within education 
systems, as a period of intense effort by transnational alliances - the European Union, UNESCO, the 
OECD, the World Bank and national governments for conceptual and systemic solutions. Strategy 
papers, examples of good practice, methodological aids are produced and thematic conferences are 
held. In particular, universities with experience in implementing programmes aimed at training future 
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entrepreneurs carry out relevant research and are increasingly striving to transfer knowledge from 
professional entrepreneurial training to general entrepreneurial education and also in the preparation of 
relevant teachers [1]. 

The Global University Entrepreneurial Spirit Student´s Survey, which surveys students' interest in 
entrepreneurship, is currently underway (until the end of June 2021). Around 1,000 universities from 
around the world participate in the survey [2]. Entrepreneurship among young people, especially 
students, has a major economic and social impact. Their new businesses will create the financial and 
non-financial value essential for our future. This is why it is greatly interesting to gain insight into 
students' business plans and activities. The Global University Entrepreneurial Spirit Students Survey 
has been dedicated to this mission since the year 2006. Many interesting facts can be obtained from 
the 2018 Global Report. More than 200,000 students from 3,000 universities in 54 countries participated 
in this survey. The report showed that 9% of students intend to be entrepreneurs as soon as they 
graduate, 34% plan to be entrepreneurs 5 years after graduation. Generally, students plan to be first 
employees and then entrepreneurs.  

The proportion of students wishing to become entrepreneurs varies considerably from country to 
country, with developing and particularly Latin American countries showing the highest numbers. When 
it comes to the factors that influence students' decisions about entrepreneurship, the university context 
plays a very important role. Business education and the business climate are key determinants of 
business intentions and activities. The fact that both parents of a student are in business has a big 
influence on the decision to do business as well. It is interesting that having an entrepreneur mother is 
a little more important than having an entrepreneur father.  

The survey showed that more than half of students had not taken any entrepreneurial course before. 
Some 20% to 25% attended optional or compulsory courses and 7.1% even studied in a specific 
programme. The results also suggest that entrepreneurial education does indeed have the desired 
effect, as the proportion of students participating in any form of entrepreneurial education is consistently 
higher for start-ups and intentional entrepreneurs. How is the university's business environment 
perceived by students from around the world? Interestingly, the global average is 4.4, which is slightly 
above the neutral point on the 1-7 scale. It can therefore be said that there is considerable room for 
improvement. It is also possible to conclude from the results that the business intentions and activities 
of students vary significantly according to the field studied. The report also makes various 
recommendations and suggestions that successful universities should follow in case they want to look 
seriously at developing the entrepreneurial competences of their students [3]. 

3 “DO THE BUSINESS!” COURSE INFORMATION 
A project aimed at developing entrepreneurship competences of students “Do the Business!” (in the 
original Podnikni To!) has been implemented at Mendel University in Brno from 2016. Since then, more 
than ten course runs have been completed and its capacity has always been filled. More than 700 
students participated in the initial workshops, from which real participants in the courses were then 
recruited. Overall, more than 200 students have taken the course so far. At the time of the coronacrisis, 
courses were organised online [4]. Course graduates can then join the Entrepreneurs Club, a community 
of business startups – course graduates who have started their own business and can discuss common 
issues together. “Do the business!” course is built on a specific gamified methodology tailored to 
entrepreneurs and startups. Course methodology is designed so that the materials students receive 
during the course could be used repeatedly, even several years after the course was completed. The 
content of this course is focused on a wide range of projects (services, products, technology, agricultural 
projects, scientific projects). Therefore, the course is not limited by any field focus and can bring together 
students from different learning sectors. Thanks to the fact that this course operates in an inter-university 
mode throughout the Czech Republic, it succeeds in connecting course participants and Club members 
efficiently according to their projects and goals country-wide. Know-how from across the whole country 
is subsequently shared between individual university courses and Clubs [5]. 

The course generally consists of eight workshops, with the 7th workshop running the so-called Day with 
Professionals. This is an opportunity for participants to present their projects in front of a panel of 
experienced entrepreneurs. Students can receive not only expert feedback but also investments for their 
project and key business contacts. Workshops take place for several hours once a week. Course 
lecturers are people who have already built companies in their careers, have become co-owners of 
startups, run freelance businesses and master modern methods of kick-starting a business idea. Young 
entrepreneurs have the opportunity to learn during the course how to identify a business idea, how to 
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plan a business model, how to test its potential, how to get first-time customers, as well as how to work 
with feedback from mentors who are part of the course. And all in practical terms [6]. 

4 METHODOLOGY 
The focus group took place December 4th 2019 at the premises of the Institute of Lifelong Learning of 
Mendel University in Brno. The target group consisted of students from Mendel University in Brno. A 
total of ten respondents participated in the focus group. The background to the discussion was a 
scenario with pre-defined individual indicators and issues that were deepened during the course of 
discussion. The starting point for the focus group compilation was the operationalisation of research 
topics and questions. The group discussion was moderated by a person with long experience of project 
implementation using this qualitative method. A video recording was made to evaluate respondents' 
responses. Participants showed a high level of communicativeness throughout the discussion. Overall, 
the group can be considered a well-rated in terms of the ability of respondents to speak objectively and 
specifically on the issues discussed. There have been a number of interesting views and suggestions 
in the discussion that I think can be quite inspirational. 

4.1 Respondent characteristics 
Respondents to this survey were university students. The structure of respondents by individual sorting 
characters can be seen in the tables below. 

Table 1. Respondent structure by gender. 

Student 
No.  Student characteristics Family Entrepreneurship Background 

S01 Student of Garden and Landscape 
Architecture (1st year of PhD) 

Parents are in the horticulture business, she also 
runs her own business – garden designs, public 
spaces and floristry. 

S02 Student of Economics and Management (2nd 
year of Master´s degree) 

Parents do business in domestic and international 
trade, he does business in exports.  

S03 Student of Implementation and Management 
of Greenery (2nd year of Master´s degree) 

Parents do not do any business. The student does 
his business in horticulture.  

S04 Student of Control Automation and 
Informatics (3rd year of Bachelor's degree) 

Neither parents nor student do any business. 

S05 Student of Control Automation and 
Informatics (3rd year of Bachelor's degree) 

Parents are in construction business. The student is 
not involved in any business yet.  

S06 Student of Land Construction (2nd year of 
Master´s degree)  

Parents don't do business, the student works in the 
real estate construction business. 

S07 Student of Teaching of Vocational Subjects 
and Practical Training (3rd year of Bachelor's 
degree) 

Neither parents nor student do any business. 

S08 Student of Teaching of Vocational Subjects 
and Practical Training (3rd year of Bachelor's 
degree) 

Parents are in the business of fireplace distribution 
and hairdressing. 

S09 Student of International Territorial Studies 
(2nd year of Master's degree) 

Her father and the student is in business – she does 
business in finance field.  

S10 Student in Lumber Study Programme (3rd 
year of Bachelor's degree) 

Parents do business in agriculture and agrotourism. 
The student tries to do business – food, tourism and 
wood.  

Source: Own processing 
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4.2 Question List – Scenario  
Table 2. Brief scenario for an interview with students. 

Topic Topic Title 
Q01 How did you learn about the "Do the Business!” course and was it sufficiently promoted from your 

point of view? 

Q02 What did the "Do the Business!” course bring you? Try to specify the biggest benefits. 
Q03 What is your general opinion on the current business environment in the Czech or Slovak Republic?  

Q04 Is the topic of interconnecting the academic field with the business important to you? Does it happen 
at the university at all? Should practice experts be involved in teaching? 

Q05 Do you find the course length and number of participants adequate? 
Q06 What are the biggest barriers you see in case you want to start a business? 
Q07 What could the university do to help you develop your business idea? Which expert should be involed 

in the course or what topic should be included into the course curriculum?  
Source: Own processing 

5 RESULTS 
The vast majority of participants learned about the “Do the Business!” course via email, one participant 
via Facebook, some learnt about the course from former course participants (Q1). Information email, 
according to respondents, is sufficient, unless it falls into spam. Typical statements include: 

"I learned about the course by email. I wanted to take the course because I want to do 
business in the future. I wanted to learn as much information as I could about how to get 
into business life, how to start a business. The course met my expectations." 

"I was also approached by email. I'd been thinking about business for a while before. I was 
trying to think of some ideas to see if they could be implemented but it kind of went cold. 
But when the email came, it reminded me again…So I took the chance to learn about the 
business.” 

"I learned about the course two years ago, but it never worked out because I'm studying in 
Lednice (i.e. outside Brno, out of main Campus). It finally worked for me this year. I found 
out on Facebook that it's going to happen. I logged on through that, then I got an 
informational email. I came here for a reason to get a final kick, because my parents are in 
the business, they're in the horticulture business. I'm in a quite related field – I design 
gardens and do floristry as well, I like to tie flowers and do various floral displays...I work 
with my parents, but I'd like to do it myself differently than they do, and that's why I came 
here." 

(Q02) Respondents reported that the benefits were mainly motivation to do business and the practical 
usefulness of running a course. Typical responses included the following statements:  

"I got a lot of tips on what to focus on, what to change, what to do differently. I learned to 
think differently about business. This is where I got my guide on how to check if the 
business is going to work." 

"The formalities weren't really dealt with, it was more the conceptual side of things, the way 
it's done." 

“They taught us step by step exactly what to do to make our business plan a success." 

"He was able to guide the course from the first steps to getting an investor. So it was very 
well conceptualized...I liked the simplicity, the transmissibility of information." 

"My parents are in the agritourism business. At home, it's practical, I take and I do what's 
needed and I don't work out any calculations. Here I think about what I want and I try to 
build a system, see what makes sense, focus on the so-called validation. It's from the other 
side." 
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"It's important not only to learn how to start a business, but also how to prevent it from 
crashing. How not to burn out. Overwork is pretty easy. It's also important to follow the 
legislation . . ." 

"I'm so glad there was some sort of theoretical background to work on our project. I liked 
that we could apply it throughout the course to something specific. It was very inspirational. 
Very positive for me and for the future." 

Respondents mostly did not have an opinion on the issue, that was covered by question 3 (Q03). For 
example, the following statements were characteristic: 

"It's industry by industry. Some part of the population is looking at us, those are the ones 
who make profit on all of us. But as our generation comes up now, we see in 
entrepreneurship a community issue. Entrepreneurs are starting to help each other out, 
doing a lot of lectures, for free or paid, so I think it's easier to start a business now that it's 
getting better...It's hard to tell in the globale." 

Most respondents appreciate it when the teaching is also led by practice experts (Q04). Students do 
not like to learn the theory that is not applicable in practice. Interesting statements included the 
following: 

"It's nice to have people from the practice involved in teaching. We have various seminars 
where a guest comes every week, describes his problems in practice and talks to us 
openly…So it's very interesting, very rewarding, because it's going very differently in school 
than in practice." 

"I'm sure it's desirable. Students should see from the pros how to start a business if you 
can start a company or if there are enough people on the market to buy a given product or 
service. I think there is very little in the academic environment, that the academic sphere is 
not very much connected with business, or rather it is not connected sufficiently." 

"It would be beneficial for fields like Business Management. Those are very general fields. 
And you don't know much when you graduate." 

"The motivation to do a thesis would be very different if I could process my business plan 
in it, because it would do some good. Only two people at most read the thesis in this case. 
If it's any good, I'll put a lot more effort into it." 

Both the course length and the number of course participants were positively assessed by respondents 
(Q05). They considered as problematic the fact that they were not able to perform some tasks between 
individual blocks. They then characterized it, for example, with the following statements: 

"The number of students and the length of the course were not a problem. But what I was 
dealing with was the time span between the blocks. Personally, I would need more time 
than just a week to accomplish what I had to. Like when we got a task to perform customer 
validation. Not everyone could validate on the street, appointments had to be made. And it 
didn't happen." 

"Then it happened that some students were ahead and some were behind, maybe they 
had just validated the intent, etc. But the moderator was able to blur the individual 
differences between students who were ahead and those behind." 

Some respondents considered a barrier that it is not easy to choose which business to do (Q06). Most 
of them already chose some field in general, but it was difficult to clean up the business plan. The 
anticipated barrier, i.e. the lack of money, was not mentioned by the respondents at all.  

"I had the biggest barrier of not being able to decide exactly what I wanted to do. I had an 
idea, but then I started to wonder if it was good, if it should be different. 

"What's important is that it's not just what we enjoy, but what we break through with." 

According to some of the responses and reactions to topic 7 (Q07), the course also seemed to serve as 
a collective counseling and inspiration for them, and they also refined their opinions and that of other 
course participants. On the other hand, some others would welcome individual business advice instead.  

"Things that would follow this course would make more sense. Maybe a mini-course on 
how to formally start a business, how VAT works, how accounting is done." 
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"It would be nice to have someone like that here, to give us some advice on the 
technicalities, on taxes. I did graduate, but these things didn't touch me. How should I cram 
the product, etc." 

"That would be helpful. I, for example, struggle with contacts. That would make it easier if 
I knew who to go to." 

Respondents were unanimous in their appreciation of studying at university, but for different reasons. 
Some wouldn't do without business expertise; others appreciated the contacts they'd made at university; 
others saw the university stage as a time they used to find themselves. 

6 CONCLUSION 
Most countries around the world now strive to develop a sense of initiative and entrepreneurship across 
all age groups of the population. This is driven by a belief based on economic and social analyses, 
whereby companies with a higher proportion of entrepreneurs and individuals displaying entrepreneurial 
spirit are more quickly and effectively implemented by innovation and change responding to inward and 
outward incentives, under conditions of maintaining the competitiveness of the economy and ensuring 
the prosperity and quality of life of citizens [1]. College students should know all the advantages and 
disadvantages of doing business. In the future, it can be a promising and attractive career path for them. 
It can take the form of setting up their own business or taking over their parents' business. Students 
should thus prepare for a business career by attending university courses as best as they can, gaining 
first-hand information by working as employees and taking advantage of the knowledge or advice of 
their parents or other mentors. According to the findings of a peer study and a global survey, universities 
and public institutions should further improve and expand entrepreneurship education offerings, 
providing students with an objective view of what it really means to be an entrepreneur. Universities 
should actively promote their students' entrepreneurial ideas and attempt to reduce administrative or 
financial barriers to start an interesting project. At the same time, university teaching should be enriched 
with the involvement of relevant practice experts, in particular active and experienced successful 
entrepreneurs. The aim of the above described project "Do the Business!" is to activate entrepreneurship 
in pro-active students and systematically set entrepreneurial support at Mendel University in Brno. The 
fact that this project has been at the University since 2016 and hundreds of students have been trained 
on the courses has helped us understand what long-term and systematic support for entrepreneurship 
on campus should look like. The now comprehensive system makes it possible to create a solid 
background for all active students who are just thinking about doing business, or who are just starting 
out and lack the necessary tools, know-how or emotional support in challenging situations. In the future, 
our intention is to create a "Club" that will also provide emotional support and a platform for discussion, 
networking and sharing of experience. Such a cluster of students can engage other university students, 
perhaps also high school students, who, through stories about their members, will consider choosing a 
suitable university. 

ACKNOWLEDGEMENTS 
I would like to thank to my colleague Alena Krejčí from the Professional and counseling center at Mendel 
University in Brno and Messrs Jakub Tížek and Max Dužek as representatives of the “Do the Business!” 
platform for the information provided on the progress and implementation of courses aimed at 
developing entrepreneurship. 

REFERENCES 
[1]  J. Malach, Rozvoj a hodnocení smyslu pro iniciativu a podnikavost žáků základních škol 

[Developing and Assessing the Sense of Initiative and Entrepreneurship of Primary School 
Pupils]. Ostrava: Ostravská univerzita v Ostravě, 2015. 

[2]  Global University Entrepreneurial Spirit Students’ Survey, 2021. Retrieved from 
http://www.guesssurvey.org 

[3]  P. Sieger, U. Fueglistaller, T. Zellweger, I. Braun, Global Student Entrepreneurship 2018: Insights 
From 54 Countries. St.Gallen/Bern: KMU-HSG/IMU, 2019. Retrieved from: 
https://www.guesssurvey.org/resources/PDF_InterReports/GUESSS_Global_2018.pdf 

3062



 

 

[4]  Institut celoživotního vzdělávání [Institute of Lifelong Learning]. Retrieved from: 
https://icv.mendelu.cz/28070n-podnikni-to?preview=1;lang=cz. 

[5]  Business support institute, 2021. Retrieved from: https://podniknito.cz. 

[6]  V. Svatošová, “Jaký byl kurz Podnikni to! Na FRRMS? Přesvědčte se!” [“What was the “Do the 
Business!! Course like on FRDIS? Check it out!”] in Deník bez hranic, [“Journal without 
Boundaries”], 2021, Retrieved from: https://www.denikbezhranic.cz/?p=1345. 

3063



PROMOTING SUSTAINABLE DEVELOPMENT IN FINNISH HIGHER 
EDUCATION 

Taru Konst1, Mervi Friman2  
1Turku University of Applied Sciences (FINLAND)  
2Häme University of Applied Sciences (FINLAND)  

Abstract  
The 2030 Agenda for Sustainable Development (Agenda 2030), agreed by the UN Member States, 
aims at sustainable development, taking equal account of the environment, the economy and the 
human being. The aim of Agenda 2030 is to ensure by 2030 that all learners receive the knowledge 
and skills necessary to promote sustainable development. It is also time for higher education to 
respond more strongly to this challenge and to bring sustainability into the activities of education, 
research and everyday practices in higher education institutions. Studies show that sustainable 
development is mainly mentioned in the general objectives of education, but in practical activities and 
teaching it is not more noticeable. 

In Finland, higher education institutions, universities and universities of applied sciences, have both 
adopted their joint sustainable development and responsibility programme, which are based on the UN 
Sustainable Development Goals. In this article, we will consider these approaches to sustainability, 
their similarities and differences, and present, on the basis of qualitative material, some examples of 
how higher education in Finland is practically progressing in the implementation of the alignments. 

Higher education cannot be redesigned or renewed by developing only teaching and learning. Making 
real change also requires redesigning structures, processes and ways of action in higher education 
institutions. Strategic decision-making, management commitment and practical actions are needed in 
everyday life to promote a sustainable future. The commitment of higher education institutions to 
promote sustainability through their own programmes is a major step towards reforming higher 
education and a sustainable future. Examples of program implementation and good practices can 
increase discussion of the role of higher education and highlight collectively exploited ways to promote 
sustainable development. 

Keywords: Sustainable development, higher education, education development, Finland, 
sustainability. 

1 INTRODUCTION  
The 2030 Agenda for Sustainable Development (Agenda 2030), agreed by the United Nations 
Member States, aims at sustainable development (SD), taking equal account of the environment, the 
economy and the human being [1]. The aim of Agenda 2030 is to ensure by 2030 that all learners 
receive the knowledge and skills necessary to promote sustainable development. It is also time for 
higher education (HE) to respond more strongly to this challenge and to bring sustainability into the 
activities of education, research and everyday practices in higher education institutions (HEIs). Studies 
show that sustainable development is mainly mentioned in the general objectives of higher education, 
but in practical activities and teaching it is not noticeable [2]. However, the situation is changing. For 
the past few years, more HEIs have focused their teaching and research on sustainability solutions, 
especially in their local communities. In order to promote such a concentration, transitional steps are 
needed in all activities: curricula, study content and pedagogy, campus management, research and 
community work [3]. 

In Finland, higher education institutions, universities [4] and universities of applied sciences [5], have 
both adopted their joint sustainable development and responsibility programmes, which are based on  
the UN Sustainable Development Goals. The programmes aim at meeting UN objectives, but different  
institutions are at different stages of their activities and are implementing them in various ways.   

Universities of applied sciences offer professionally oriented higher education on bachelor's and 
master's level and have strong ties with working life and regional development. Universities focus on 
scientific research and the education they provide is based on it. Universities offer bachelor's, master's 
and doctoral (PhD) level programmes.  
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The activities of both higher education institutions are based on extensive autonomy and the freedom 
of science. According to legislation the higher education institution types have differences: the mission 
of the universities is to promote independent academic research as well as academic and artistic 
education, to provide research-based higher education and to educate students to serve their country 
and humanity at large [6]. The mission of UASs is to provide higher education for expert professional 
jobs based on the requirements of working life and its development and on the premises of academic 
research. They must also carry out applied research, development and innovation activities and artistic 
activities. UASs has duties to promote industry, business and regional development and regenerate 
the industrial structure of the region. [7]. As well universities and UASs promote strongly lifelong 
learning, interact with the surrounding society and promote the social impact of research findings and 
artistic activities.  

In this article, we will consider these HE approaches to sustainability, their similarities and differences, 
and present, on the basis of qualitative material, some examples of how higher education in Finland is 
practically progressing in the implementation of the alignments.  

2 METHODOLOGY 
In data analysis, we apply a qualitative method in which we combine elements from comparison, 
content analysis and discourse analysis. In addition, participatory observation is utilized. Comparison 
is a key approach or method in all human sciences. The comparative approach focuses on identifying 
the characteristics of individual cases and proceeds on its basis to assimilations [8]. So, too, in this 
study. Content analysis, on the other hand, allows consideration of both ordinary and repetitive, and 
exceptional expressions, as well as the detection and analysis of themes linking the material [9]. In this 
study, content analysis has been used to analyze what is said in the various research data. 

The data of the research consists of the programmes of sustainability and responsibility. The first one 
is published by the Rectors’ Conference of Finnish Universities of Applied Sciences (UAS) Arene and 
the second one by the Council of Rectors of the Universities of Finland (Unifi). The size of Arene´s 
programme is 12 pages and the one of Unifi 22 pages.  

The research material consists of documents such as sustainable development and responsibility 
programmes in Finnish higher education institutions, their HEI specific programmes and strategies, as 
well as HEIs’ web pages communicating about their sustainable development activities and progress.  

3 FEATURES OF SUSTAINABLE UNIVERSITY 
The characteristics of sustainability higher education institution has been sketched during the last 
decades. The categorizations have been done both from the societal orientation and organisational 
facilities.  

Beynaghi et al. (2016) suggest that the advancement of sustainability through societal collaboration 
and various functions such as education and research will increasingly constitute a core mission for 
universities. They frame possible future orientations through three unique scenarios called a socially, 
environmentally and economically oriented university. Pursuit of sustainable development through 
each of these would contribute unique and fundamental changes. These would have impact on all 
university actions, e.g. on university mission, focus areas, disciplines, education for sustainable 
development, external partners, projects and research activities, outputs with societal stakeholders, 
and geographical focus. [10]  

Lozano et al. (2013) propose that for universities to become leaders and change drivers in sustainable 
development, they must ensure that the needs of present and future generations are better 
understood and considered in all actions: education, research, campus greening and stakeholder 
relation. This requires university staff having a deep understanding of SD so that can effectively 
educate students of all ages to help make the transition to sustainable societies and societal patterns. 
In order to do so, university management and staff must be empowered to redesign their thinking and 
implement new paradigms and ensure that SD is the ‘Golden Thread’ throughout the entire university 
system. [11] 

Transition towards real sustainability needs actions; the strategy, mission and different SD 
programmes are not enough. For example, practices in which the HE sector carries out globally their 
daily activities is an important demonstration how to reinforce the desired sustainable values and 
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achieve environmentally responsible living standards, and finally moderate operation of the whole 
society [12], [13].  

The coverage of SD activities seems to be a remarkable measurement of the maturation level of the 
university. As well the university´s own, shared SD profile supports the in-house developing and 
improving process of different actors, informing also the partners and stakeholders about the priorities 
in SD.  

4 SUSTAINABLE DEVELOPMENT PROGRAMMES IN FINNISH HIGHER 
EDUCATION 

The Rectors’ Conference of Finnish Universities of Applied Sciences Arene published its Programme 
of Sustainability and Responsibility for all universities of applied sciences (UAS) in late 2020. The 
common aim of the programme is to increase the handprint of UAS in the development of society and 
to reduce the footprint of their activities. The handprint refers to the impact of UAS actions in its 
education and research, development and innovation activities (RDI), which transform society and 
working life towards sustainability. The handprint is increased by HEI management, skilful personnel, 
competences provided by education as well as by impact of various RDI activities and research 
projects. The footprint causing emissions will be reduced so that all Finnish UAS will be carbon neutral 
by 2030. The programme describes the promises and actions of UAS to promote sustainability and 
responsibility. The programme is divided in parts of education, RDI activities and management and 
staff competence, presenting the handprint, and in carbon footprint, introducing the measures to cut 
down the carbon emissions. [5] 

At the same time as Arene's programme, the Unifi Working Group of the Council of Rectors of the 
Universities of Finland also published its 12 Sustainable Development and Responsibility principles, or 
theses, common to all universities. The aim of these principles is to say how universities bear their 
social responsibilities: generate knowledge and research, educate competencies in different fields and 
actively act as social influencers. The principles list those key measures that universities intend to take 
without delay to promote sustainability and responsibility. These include bringing sustainability and 
responsibility topics to all studies, securing the biosphere, reducing carbon emissions, promoting 
equality and eliminating discrimination, as well as incorporating sustainability thinking into all activities 
from management systems to recruitment criteria and to evaluation of research projects. Each 
university can promote the principles for itself in the most natural order. [4] 

Because sustainable development and responsibility programmes are rather fresh, their 
implementation is not fully covered yet. However, all universities and universities and applied sciences 
are progressing in their SD activities. Their web pages communicate about their sustainable 
development activities and progress in various ways, and the majority of HEIs have also included 
sustainability in their strategy and mission statements. The analysis of web pages describes HEIs’ 
commitment to sustainable development and responsibility. The practical actions presented on web 
pages focus usually on research project promoting SD, measures on campuses in order to cut down 
HEI carbon emissions or stating how SD topics are integrated in studies offered by the specific HEI.  

5 DISCUSSION 
There are many similarities in Arene's and Unifi’s programmes, but also differences. The legitimate 
duties of the two pilars of higher education differ as well as the policy steering mechanisms. These 
indicate also to the contents of SD manifestos. The UASs are more focusing to local and regional 
efficiency while the importance of international aspects are stronger in universities [13]. 

The UAS sustainability programme seems to focus more on climate issues, while university  principles 
cover the different dimensions and perspectives of sustainable development. Of course, climate 
change and the carbon neutrality objective are a unifying and perhaps the most important goal of 
higher education in the work of sustainable development. Its importance is also illustrated by speeches 
made in the media by representatives of universities and universities of applied sciences, particularly 
focused on resolving the climate crisis.  

Concerning UAS, it can be noted that the programme focuses in particular on ecological sustainability 
by relying on the development of basic activities of the UAS. However, by increasing the teaching of 
sustainable development by a few study credits is still not enough to achieve sustainable 
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development. Similarly, it is easy to add sustainability in research to the description of the research 
project, but the genuine realization of sustainability is harder to assess. 

In universities, social sustainability has been raised alongside the ecological in the form of issues such 
as inequality and discrimination. But, as noted in the UAS, concrete measures are still running short. 
In both programmes, financial sustainability is not usually discussed in more detail, with the exception 
of a few beautiful-sounding phrases. Economic sustainability can be understood in various ways, from 
moderate growth thinking to sustainability gap, which is why it can be difficult to grasp. 

It is still early to assess how Finnish higher education institutions will meet their sustainability goals 
and promises. It is excellent that work has been started, and that higher education institutions share 
the common concern and challenge of building a sustainable future. The sustainable development and 
responsibility programmes are an excellent start to work, but it must be remembered that there is a 
need for continuous discussion and reflexion and action to be developed. HEIs can ask themselves 
whether they are doing their best to tackle the sustainability crisis, or whether they are content to 
shape their basic tasks towards a more sustainable direction. It is also necessary to consider the kind 
of sustainable development that the HEIs are seeking to promote. Both programmes mention that they 
are based on the UN Agenda 2030 on Sustainable Development. Agenda 2030 has received plenty of 
criticism for its anthropocentric, or human-centric, approach to sustainability [14]. Sustainable 
development is about acting within the limits of the Earth's carrying capacity and preserving the entire 
planet for future generations. Agenda 2030 speaks about human generations, but sustainable 
development should also be considered from the point of view of nature and all living beings 
necessary for ecosystems.  

Sustainable development and responsibility programmes need to be continually reformed in an 
increasingly holistic and ethical direction. To have a real impact all HEI activities and operations need 
to be covered to ensure that SD is the ‘Golden Thread’ throughout the entire organization. The work of 
Finnish HEIs to promote sustainable development and responsibility is not irrelevant but has the 
opportunity to show direction for the whole European education policy. Based on the enthusiastic 
welcome of the programmes among the Finnish HEIs, and the progress of HEIs to implement the 
programmes, the HEIs’ staff have the will and motivation to meet the challenge. According to the 
survey conducted in early 2021 among UAS staff, education is seen as the most effective tool in 
promoting sustainable development. By ensuring that all the students get the knowledge, skills and 
motivation to foster sustainable development can best increase the SD impact of HEIs in societies.  

Higher education cannot be redesigned or renewed by developing only teaching and learning. Making 
real change also requires redesigning structures, processes and ways of action in higher education 
institutions. [15] Strategic decision-making, management commitment and practical actions are 
needed in everyday life to promote a sustainable future [16]. HEI staff plays a crucial role when 
redesigning education towards sustainability. If especially teachers and lectures do not commit to, or 
resist the reforms, the reform tends to fail. The teaching staff needs support and further training when 
education is aimed at leading towards the desired direction [17], [18]. As always with change 
processes, the reform needs to be led so that participants themselves perceive the need for change, 
and thus a will to do things differently, in a new way. The systemic nature of sustainability issues 
requires deep understanding of hierarchy of SD topics and interdependencies. This usually requires 
time and plenty of discussion, as well as inclusion. [3]  

The commitment of higher education institutions to promote sustainability through their own 
programmes is a major step towards reforming higher education to foster a sustainable future. 
Examples of programme implementation and good practices can increase discussion of the role of 
higher education and highlight collectively exploited ways to promote sustainable development. 
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REFLECTIONS ON PEDAGOGICAL INTERVENTIONS: 
OBSERVATION DURING REMOTE TEACHING 

D. Krystof, P. Adamec 
Mendel University in Brno (THE CZECH REPUBLIC) 

Abstract 
The effect of coronavirus on children's education is indisputable. Schools were closed in several 
countries and teaching moved to the online space. In some schools, teaching has been replaced 
completely. In other schools, only some subjects are taught within a limited time frame. At this time, we 
have started the implementation of the TAPATE project, which includes direct observation of the 
teaching staff.  

The aim of the article is to describe, through the lens of the psychological approach of transactional 
analysis and its application in education, the phenomena observed during the online lessons of teachers 
in secondary schools involved in the TAPATE action research project. The article also aims to describe 
the recommendations that are appropriate and useful in distance education for secondary pupils. 

Keywords: distance learning, pedagogical observation, transactional analysis, TAPATE.  

1 INTRODUCTION 
The pandemic situation has changed all the standard of living. It is not only education which is 
significantly affected. In the case of the Czech Republic and its system of pre-primary, primary, 
secondary, and tertiary education, we can talk about the significant limitation of the pedagogical process, 
which is dependent on the online environment. In some cases, distance education has completely 
replaced full-time education. During the lockdown all schools, including nursery schools, are closed. In 
time out of the lockdown, full-time education is allowed only in nursery schools and for first (children 
aged 6) and second grade (children aged 7) of primary schools. Other pupils and students are only 
educated online, with not all teaching being replaced remotely in all schools. The extent of compensation 
is decided by headteachers. Pupils often have subjects with a lower time subsidy, which does not allow 
for sufficient curriculum fixation. 

As part of the Model TAPATE research action project and its implementation in the Czech environment 
carried out at the Institute of Lifelong Learning of Mendel University in Brno, direct observation of the 
educators involved in the research has taken place and is still ongoing. The observation originally 
planned for attendance lessons became one for online teaching. The involvement of educators in the 
project is voluntary. The initial expectation of the research team was that it would mainly involve teaching 
staff with a range of experience up to 5 years. Apparently for Covid19, educators with experience of up 
to 37 years apply to this action research. The aim of the project is to carry out the transfer of good 
practice of the British TAPATE model through seminars and individual support to teachers, as well as 
to carry out action research that will assess the effectiveness of the TAPATE model in the environment 
of Czech education, in various areas of pedagogical intervention. 

The TAPATE model is based on a transactional analysis approach. Transactional analysis is a young 
psychological approach that has had four basic application areas since 1970, namely psychotherapy, 
education, organisation, and counselling. It is the area of education that has served to create the model. 
It incorporates the concept of contracting, life positions, strokes, The Cycle of Development, working 
styles, ego state model and transactions. The concept of psychological games (specifically Karpman 
Drama Triangle) is also included. These concepts provide insight into interpersonal communication and 
support teachers in the development of their competences, namely the Teacher and his/her personality 
development, the Teacher and his/her intervention in relation to relationships, and the Teacher as a 
creator of opportunities for the learning of others. 

2 METHODOLOGY 
The key steps of our solution are the transfer of the British model TAPATE (Transactional Analysis 
Proficiency Award for Teachers and Educators), which was developed at the International Centre for 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
3069



 

 

Developmental Transactional Analysis by Professor Julie Hay in the UK and is used not only in the UK 
but also successfully in other countries (in Germany, France, Italy, Serbia, then in Canada, Japan, South 
Korea). The TAPATE model incorporates insights from the psychological approach of transactional 
analysis, namely its application in education. 

These are a combination of training seminars (in 6 specific transactional analysis concepts, each 
concept 4 hours) and ongoing support from implementation methodologies. 

The novelty of the solution lies in its use abroad and good experience with this model, whose application 
extends to other countries. There are similar models (like Gmünder model of leading a communication 
interview with parents [1]). 

The outcome of the project will be the training and ongoing support of selected co-operative school 
educators in the TAPATE model, a developed methodology and implemented action research to assess 
the situation in the school environment and selected educators. The result will be the transfer of the 
TAPATE model and its good practice from abroad. The expected results are an improvement in the way 
teaching contracts are contracted (teacher-pupil level), more frequent use of respectful approach to 
pupils (life positions), more effective communication with the pupil and their parents (through a 
behavioral model of ego state and transactions), reduction of communication-intensive situations 
(psychological games), reinforcement of the provision of constructive feedback (discounting). The above 
will be examined and supported by the outcomes of action research, carried out using focus groups and 
observations. The investigation among educators will take place before and after the application of the 
TAPATE model. 

In preparation for the project, direct observation was planned to take place in schools in the classroom. 
But Covid changed those plans. Moreover, government restrictions have prevented participation in 
schools. Not only for the freelancers, but also for the pupils and teachers themselves. Most school 
administrators were highly skeptical about involving schoolteachers in any kind of research, given the 
situation. With the passage of time, this has changed, and the directors have made it possible to work 
with some teachers on a voluntary basis. 

The original idea of the research team was that it would be primarily junior teachers who had not so 
much practical experience who would be actively involved in the project. However, teachers with 20-35 
years of experience have actively signed up to the project. The explanation for this is that the transition 
to online teaching has been very challenging for them. Indeed, their pedagogical style, which was 
successfully applied to them in mainstream teaching, has ceased to work and they have discovered that 
online teaching needs something other than direct teaching. Teachers need to get new methods and 
support in online teaching. 

This article reflects direct observation in a total of 13 teachers from two high schools. The first school is 
a general education (grammar school) and the second school is a vocational (economic-business 
course). Direct observation took place between January and April 2021. GDPR had to be completed as 
part of the observation. Since this is a scientific project, the researcher's participation was not as 
problematic. Teachers had the opportunity to recommend the specific hour (class and subject) where 
the observation took place. At the beginning of each class, the researcher introduced himself, explaining 
to the pupils that the teacher was involved in a research project where his/her teaching competencies 
were observed. The pupils were assured that the observation did not concern them. They were also 
informed that the researcher made only written notes and made no audiovisual recording. 

Direct observation was pursued in the context of the transaction analysis approach. It was thus used 
that communication with pupils was analyzed through a behavioral model of ego states, the concept of 
psychological games. Setting goals through the concept of contracting. Speeches within the concept of 
life positions (observable behavior) were also observed. 

3 TRANSACTIONAL ANALYSIS CONCEPTS AND OBSERVATION 
The following text is divided into several sections, each of which contains basic information about the 
concept based on transactional analysis and a description of the observed behavior that occurred in 
teachers. For this article was chosen three concepts: Behavioral model of ego states, Psychological 
games and Contracting. 
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3.1 Behavioral model of ego states 
The behavioral model of ego states involves three primary ego states - Parent, Adult, and Child. At the 
same time, it distinguishes them into other ego states - the Controlling Parent, the Nurturing Parent, the 
Adult, the Natural (Free) Child, and the Adapted Child [2]. The Controlling Parent creates a clear structure, 
represents order but can also be unconstructively critical. The Nurturing Parent provides support that can 
be solicited or unsolicited. The Adult focuses on the essence of the matter and solves the situation 
rationally. The Adapted Child can accommodate in desirable situations, but in some situations, it might 
accommodate too much. A Natural Child is creative, often without concern for others. Each ego state has 
both a positive and a negative side, which has been explored by other authors [3, 4]. 

It is possible to observe the specific use of the ego state during the addressing; 
how the teacher addresses the pupils. In the Czech language, diminutives of 
names are used in a different way than in English. The diminutives of the names 
are mainly used by Nurturing Parent. In 69% of cases, teachers used diminished 
names in girls, in boys it was in 7% of cases. Using diminutives, teachers create 
a parent-child relationship. In such a situation, they may not fully support the 
responsibility of the pupils. 

Teachers more often use the ego status of the Parent when asking questions 
and ask closed questions. Pupils do not react much when addressing the Child's 
ego state, because there is a certain fear of a wrong answer (the Child's ego 
state is more connected with emotions). When asking open questions, the Adult 
ego status is activated. Pupils were more active with teachers who used open-
ended questions.  

For one teacher, there was a specific situation where students communicated at 
the Adult - Adult level. However, transactions with the Child-Child level were 
evident with one pupil. After the subsequent confrontation of the teacher with the 
given observation, the teacher mentioned that he knows the given pupil and 
meets him, for example, in theatrical performances.  

There was also a situation where the teacher used the ego state Critical Parent 
at the beginning of the lesson (8 AM): "Well, this is not the first time that not 
everyone is registered at the beginning, we deal with it repeatedly here!" 
However, the recipients of the communication were students who were in class.  

 
Fig. 1. Ego-states 
model (personal 

collection) 

For one teacher, the ego state of the Adult was predominant even in a situation where the ego state of 
Nurturing Parent would be more appropriate. The student told the teacher that he was attending online 
classes via mobile phone because his mother was not feeling well, and he was accompanying her to 
the hospital. The teacher replied, "All right. You will try it in your head.” On the other hand, another 
teacher who used mostly the Adult ego was able to use the Nurturing Parent appropriately: "Don't worry, 
if you answer wrong, I won't do anything to you, not at all via the computer!"  

It was interesting to observe a foreign language lesson. When in Czech the teacher used the ego state 
Parent, but when communicating in a foreign language she used the ego state Adult. This was an 
example of the use of diminutives in language. 

3.2 Psychological games 
Psychological games can be defined as a set of consecutive ulterior transactions with hidden 
motivations leading to a clearly defined climax [8]. Their benefits can be confirmation of one's existence, 
inner satisfaction, trying to avoid an unpleasant situation or structuring time in society. [9]. Games are a 
normal part of everyday life, but mentally disturbed people need to play them with more vigour [7]. The 
goal of playing games has been modified in theory from gaining a sense of maximum satisfaction [7] to 
confirming the scenario [5, 6]. 

The game is, in its nature, dishonest because it contains competitive and conflict elements, its result is 
exciting and often dramatic [7]. The permanence of games is given by the fact that they are passed 
down from generation to generation through education, individuals then look for partners in society to 
play their games with. 

Karpman [11] identified three roles in the games, which are the victim, the persecutor, and the rescuer. 
The game precisely follows the Formula G [5] when one of the roles plays a game to which the other 
role responds, then there is a switch and a cross up, and then payoffs. 
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Some educators have shown signs of psychological play in the way they ask questions. The moment a 
question is asked too broadly, to which there is no clear answer, pupils run the risk of ending up as a 
victim. We can call such a game Guess What I Think.  

The following situations occurred during the observation:  

Teacher (in the role of the persecutor, strong diction in the voice, angry face): “Tom, television 
plays you there!” 
Tom (in the role of victim, depressed expression on his face, quiet voice): “Mrs. teacher, this is a 
brother. He's in class too.”  
Teacher (in the role of savior, strong empathy): “Oops, Tom, you're poor guy. You're there 
together. I won't test you.” 

The teacher made a mistake in the name of the fish and the following game started:  

Student (in the role of persecutor): “Mrs. teacher, if this is a perch, I'm a carp!” 
Teacher (she didn't want to stay in the role of a victim, she jumped into the role of a persecutor): 
“Well, just to send me a task on time, you won't do it, but you're kidding me here, yes!“ 

There were also signs of a psychological game, but there was no switching:  

Teacher (in the role of persecutor, in an angry voice): “You copied the materials I provided you 
into those tasks!” 

3.3 Contracting 
One of the most relevant theories of transactional analysis is the contracting theory, which focuses on 
the relationship. James and Jongeward [10] define a contract as a commitment by the Adult ego state 
to himself to realize a change. According to Stewart and Joines [2], the contract specifies who the parties 
to the contact are, what they will do together, how long the relationship shall last, what the goal or output 
of the whole process should be, how they know that the goal or output has been achieved, as well as 
how beneficial or pleasant it is for the student.  

A significant phenomenon for teachers was that at the beginning of the lesson, students did not set a 
clear contract. Very often there was no information about the structure of the lesson and its course. 
Pupils were not informed about the objectives of the lesson. Very often teachers did not even set up a 
contract on a psychological level; they did not set the rules of the course of teaching, the possibility of 
reporting, asking questions. During the lessons, the pupils wanted to ask or answer the teacher's 
question, turned on the microphones, but someone reacted faster, or the teacher did not notice and 
continued teaching. 

4 CONCLUSIONS 
This article describes the direct observation of teachers in the action research. Attention was focused 
on the specific ego states used, psychological games and the method of contracting. Based on 
observations, we can conclude that teachers forget to create a clear contract during remote teaching. 
As a result, students lack information about the structure of the lesson. Teachers make significant use 
of the Parent ego state, which is typical of our culture (parental teaching style). Thanks to this, teachers 
get into less pleasant communication situations, which can be called as a psychological game. 

In general, the teachers involved in the research investigation more or less fulfilled all teacher 
competencies. It should be noted, however, that participation in the research project is on a voluntary 
basis. This means that there is much more involvement of more competent educators who have 
sufficient self-reflection and want to develop. The paradox with such action research is that teachers 
who would be encouraged by the education and development in question to grow and develop teaching 
competences will not be actively involved. 
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Abstract 
Digital platforms have significantly changed the face of education. This is true for all spheres: online 
learning, offline learning, and blended learning. Digital platforms have also accelerated business 
developers and success of SMEs, where they are now in the position to gain the extra market, customer 
relations channels and to build their different additional value proposition for the customers. However, a 
lot of business owners are still afraid of the possibilities and outcomes that digital platforms could 
generate because they are missing digital literacy about these platforms and the changes in their 
business models the platforms are generating. Findings of the survey we conducted at our institute 
reveal that many students believe that digital platform literacy should become a priority in modern 
curricula.  

In this paper, we propose and discuss comprehensive education from all of the aspects of digital platform 
education – the psychology aspect, managerial aspect, technical aspect, digital pedagogical aspect, 
and financial aspect. With this in mind, we are able to design some of the future jobs like Digital Product 
Managers and Internal Digital Trainers for SMEs to boost the competitiveness of digital products and 
SMEs where they are developed, but also to educate current business owners who would need help in 
adopting the digital concepts and adapting to business platforms.  

Digital transformation requires a major consolidation of existing systems and applications invoking 
retire/replace strategies and very demanding complex integration based on specific digital skills; 
acquiring the knowledge and experience needed here is the focus of our proposal and we are boosting 
it through our regional business laboratory that is simulating and monitoring the artificially created effect 
of digitally encouraged leadership and entrepreneurial characteristics of leadership with the best praxis. 
In this paper we will describe how the knowledge, technical and pedagogical skills of HEI (Higher 
Education Institution) lecturers could be improved; how transversal, generic, and subject-specific skills 
of learners are enhanced. The economic consequences of COVID19 are huge and there is an existential 
need for resurrecting the entrepreneurial spirit of HEI graduates with the inclusion of digital platform 
education as a key competence. 

Keywords: STEM, digital platforms, learning experience, Higher Education Institution. 

1 INTRODUCTION 
As the teaching professions face rapidly changing demands, educators require an increasingly broad 
and more sophisticated set of competencies than before. In particular, the ubiquity of digital devices and 
the duty to help students become digitally competent requires educators to develop their digital 
competence. The desired impact is to strengthen the capacity of education and training institutions to 
provide high-quality and inclusive digital education, Education 3.0, and Entrepreneurship 3.0 that 
integrates technology into learning and entails a confluence of neuroscience, cognitive psychology, and 
education technology, using web-based digital and mobile technology, including digital platforms 
consisted of different applications [1].  

The expected impact is to exchange the viewing of digital technology as a competitor to current teaching 
models and encouraging HEI professionals to actively embrace new technologies to see how they can 
help students learn efficiently in order to move beyond mass education to mass-customized education 
through blended learning and using the flexibility of technology to help students of varying backgrounds 
and skills. Another goal is to promote Digital Entrepreneurship Education 3.0 which denotes a 
broadening of digital entrepreneurship education with the interdisciplinary appeal for non-business 
majors by elaborating on the usage of digital platforms to achieve that goal. 

It is important to mention that the essential desired impact is to use online tools and teaching 
environments to ensure the active participation of women in STEM professions with fewer opportunities 
by selecting certain individuals, groups, organizations, or HEI centers to work with. All partners are 
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required to include in their target groups for implementation such participants and our goal is to use the 
opportunity that has risen from the growing online teaching praxis in order to enable more teenagers 
with fewer opportunities to improve the digital competencies in order to encourage their future education 
endeavors and competencies upgrade. Through their different roles and responsibilities and varied 
priorities and needs, women and men alike shape the drivers and pressures on various segments of the 
HEI sector in each country.  

Three main gaps need to be addressed specifically: 

- Unequal access to educational opportunities; 
- Unbalanced participation and decision making; 
- Unequal access to mobility opportunities. 

To this end, in our approach, we made a concerted effort to increase the number of female participants 
to 40%, which was a challenging task considering the relatively traditional role of women in the countries 
included in this proposal (mostly in Croatia where STEM fields are predominantly male positioned). The 
added value of this proposal is also reflected on the female empowerment of learners in the HEI sector. 
Where inclusion of everyone ensures that all young people can take part, the focus on diversity ensures 
that everybody can take part on their own terms, recognizing the value of differences in norms, beliefs, 
attitudes, and life experience. 

2 METHODOLOGY 
A new global health threat, the pandemic of COVID-19, is hugely impacting the world economy and 
every individual company. Consumer preferences changed abruptly, causing some businesses to close 
immediately, others growing unexpectedly. While many supply chains crack because of sick or 
quarantined employees, epidemiologists command further social distancing and lock-downs as the most 
important disease progression prevention measure. These short-term measures are impacting markets 
in their economic, behavioral, social, and cultural dimensions. However, the long-term impacts are yet 
to be foreseen and countered but will be heavily based on digitization, implementation of digital 
transformation, and raising of digital platforms literacy. 

By enabling digital platform literacy it is also possible to overcome gender inequality. According to WEF 
Global Gender Gap Report for 2020 [2], women have greater representation in roles that are being 
automated; but still not enough women are entering professions where wage growth is the most 
pronounced (most obviously, STEM professions), and globally women face the perennial problem of 
insufficient access to the new technologies. Developing and deploying women who present one-half of 
the world’s available talent has a huge bearing on the growth, competitiveness, and future readiness of 
economies and businesses in our region. Digital transformation requires a major consolidation of 
existing systems and applications invoking retire/replace strategies and very demanding complex 
integration based on specific digital skills; acquiring the knowledge and experience needed here was 
the focus of our proposal and we are boosting it through our regional business laboratory that is 
simulating and monitoring the artificially created effect of digitally encouraged leadership and 
entrepreneurial characteristics of leadership with the best international praxis. 

2.1 Participants involvement 
We are the participants by providing them a unique value proposition through a digital skillset for 
satisfying customers' needs by using different digital platforms. Currently we are enrolling 100 
participants from different customer and target groups and business backgorunds. The underlying 
philosophy of satisfying customers’ needs is undergoing a substantial change, inspired and driven by 
immediate changes in consumer preferences and digital transformation. This poses managerial and 
organizational, but also ethical challenges to firms. Some are profiteering from excess demand and 
sales of their products at a high cost while others are committing to increased corporate social 
responsibility. Both positive and negative experiences influence the creation of consumers’ attitudes, 
values, beliefs, behaviors, and habits. 

Information asymmetry explains the negative experiences impacting consumers’ overall assessments 
and feelings more intensely than positive experiences. In such an environment, customer perceived 
value, customer satisfaction, and loyalty no longer present a reliable predictor of future business 
performance.  
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Numerous papers have been written about the benefits of win-win situations both for the buyer and the 
seller on digital platforms, such as [3] and [4]. This calls for a comprehensive undertaking in 
understanding the new marketing landscape and developing the educational programs that will help 
entrepreneurs and future businesspeople (students-in-training) gain skills for an online digital economy. 
Developing such a program requires research of current business practices, understanding the 
technology-mediated marketing and sales processes from a psychological and behavioral standpoint, 
as well as piloting a program on a sample of SMEs. 

2.2 Value added 
The added value of our teaching and learning activities are the digital skills education for business 
owners and companies' internal digital trainers. Also, this activity would provide valuable feedback on 
our effort in designing the European framework for the digital transformation skillset needed. With this 
intensive program, we aligned the outcomes between the partners and to train all the staff included in 
the proposal's deliverables to be able to deliver the complete framework. We are sharing our knowledge 
and experience about digital skills, ubiquitous digital applications, a framework for digital platforms in 
management, a framework for digital platforms in finance, interdisciplinary development of digital 
professional skills, and the use of digital technologies for communication, collaboration, and professional 
development; which is highly aligned with our deliverables and activities. Special attention is devoted to 
the pedagogical competencies for learning about digital platforms as well as the development of digital 
strategies for small and medium enterprises as well as foster digital communication and collaboration 
between HEI and SMEs. 

3 DISSEMINATION AND RESULTS 
Since the education is dominantly carried out online this enables us to use a myriad of different 
communication channels in order to reach a higher number of individuals in the region not only locally. 
This way we enabled different target groups to upgrade the current level of digital skills extending the 
usage and its application to different fields. Additionally, the newly created job position of an internal 
digital trainer (for which we are providing a certificate) will reinforce the impact of our endeavors 
extending it through the entire education institution system and SME-s. 

Target groups for dissemination: 

• University & High school professors; 
• University & High school students; 

• University & High school staff;  

• SME-s – business owners; 
• General public - Research-to-Society (R-t-S) winning the attention of the public at large; 
• LLL – upgrading digital competencies through gamification for part-time students and working 

adults; 

• Media - Research-to-Media (R-t-M) providing information that can be turned into stories; 
• Academia - Research-to-Research (R-t-R) the proposal results that can contribute to the 

subsequent progress of knowledge, the formation of disciplines/curricula, training, and capacity 
building is shared in all intellectual outputs of the proposal; 

• Policy Makers - Research-to-Policy (R-t-P) establishing clearly defined impacts in order for the 
policymakers to understand how the triangle between digital competencies, science, innovation, 
and quality of life/wellbeing are linked. 

Target audience(s) at local/regional/national/EU level: 

• Local-level: Target audience are university professors, lecturers’ upper secondary teachers.  
o The reason why: Lack of tools and teaching materials with application of Classroom 3.0 and 

augmented reality in the regular teaching process on regular basis.  
o Goal: In order to bring curricula, students, and professors closer to the labor market needs 

and upgrade the current competencies. 
• Local-level: Target audience is also SME-s.  
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o The reason why: Using the European Digital Academy project (EDA) [5], to make basic 
knowledge of emerging technologies available and accessible to citizens and SMEs.  

o Goal: Increase the number of clients and the efficiency of the usage of the resources by 
training digital trainers for SME-s. 

• Regional level: Target audience are University and High school professors in the region.  
o The reason why: According to the OECD’s TALIS survey [6], on average, just 10% of all upper 

secondary teachers failed to participate in any CPD over the prior 12 months (15% for lower-
secondary teachers) while average participation rates in in-service training, educational 
conferences and observation visits to other schools were 71%, 44%, and 19%, respectively, 
across participating OECD members24.  

o Goal: Competence is accumulated both in formal education and in informal contexts 
(experiential learning) it means flexibility, tolerating uncertainty, and a positive attitude to 
change. 

We developed a course catalog that has different combinations of courses available to build different 
curriculum modifications/paths for different target groups. We introduced four such variations:  

• Digital transformation within Primary education; 
• Digital transformation within Secondary education;  

• Digital transformation within Higher education;  
• Digital transformation within SMEs and industry.  

Some examples of the courses are listed below:  

• Professional Selling Online – a systemized approach and development of new standards of buyer-
seller interactions and sales dialogues mediated by technology;  

• Marketing Digital Innovations - the goal is to understand how to promote digital innovations and 
the range of perceived benefits that can be communicated to the target market, an 
interdisciplinary approach is suggested, with an objective to facilitate unique positioning of the 
product synergies;  

• Intercultural Management - the aim is to gain relevant knowledge from the field of psychology and 
sociology which is necessary for an effective digital company;  

• Finance and FinTech - advantages and disadvantages of FinTech applications compared to 
traditional finance models;  

• HRM in the Digital Era - the concept of digital human resource management and related concepts 
such as digital transformation, digitization, and digital disruption of HRM;  

• Digital Marketing - strategies, operations, and tools used in digital marketing and communication;  
• Psychology of Digital Leadership - focused on the psychology of leadership and shape the ability 

to implement and coach in this area, with an in-depth awareness of the principles and 
mechanisms of leadership in modern organizations in the VUCA world;  

• Effective Learning: Myths & Practice - learning styles, teaching methods, the role of instruction, 
intrinsic motivation in learning, self-esteem, and repetition in the learning process;  

• Happiness in Science & Practice - considering the increase of mental health issues during the 
pandemic, this course is dedicated to participants from all walks of life in how to handle being 
detached online. 

4 CONCLUSIONS 
General expected impact was to strengthen the capacity of education and training institutions to provide 
high-quality and inclusive digital education that contributes to the improvement and modernization of 
HEI and VET systems primarily in Croatia, and consequently in the rest of the EU by enabling VET and 
HEI Faculty members to use digital content in order to provide more efficient and inclusive education 
broadening the scope of the national limits and using the online opportunities that became more evident 
and visible during the current COVID-19 pandemic. Specifically, the goal of this proposal was to digitally 
equip education and training systems to face the challenges presented by the recent evident shift to 
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online and distance learning in order to use the current situation as the opportunity to engage more HEI, 
students, and SMEs in the international collaboration that is additionally connecting the labor market 
and the competencies as well as upgrade the current teacher digital pedagogical competencies, student 
digital competencies but also improve digital competencies of the entrepreneurs. 

The focus is on building the capacity of all participants on the proposal to be able to: 

• Implement online, blended, and distance teaching and learning; 
• Develop digital pedagogical competencies of educators, enabling them to deliver high quality 

inclusive digital education; 

• Develop and/or use high-quality digital content such as innovative online resources and tools. 

In order to achieve the planned goal we created the Regional Center for Excellence in Digital Platform 
Education to focus on the next generation of digital platforms that could have a profound impact on how 
students learn and teachers teach in the upcoming years, but also how business owners can benefit are 
benefiting by proper usage of the platforms. 

Also, one of the main impacts is to reinforce the links between HEI and the labor market by providing 
an optimal workforce upon completion of studies. More specifically, the aim of the proposal was also to 
enhance the capacity of HEI providers in the three mentioned partners by promoting mobility activities 
aimed at improving the digital and entrepreneurship skills and competencies of HEI professors, students, 
and managers and the occupational prospects of young students. Implementation of this proposal is 
building the capacities of the target group University & High school professors, University and High 
school students, HEI managerial staff - University & High school staff, SME – business owners, and 
part-time students and working adults. 
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FEEDBACK FROM REALISED COURSES AIMED AT DEVELOPING 
TEACHING COMPETENCES OF UNIVERSITY TEACHERS 
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Mendel University in Brno (CZECH REPUBLIC) 

Abstract 
College students should not be reliant on experienced experimentation from both beginning and more 
experienced university teachers. The lack of competence in the area in question can have a relatively large 
effect on students' motivation to learn, ability to recognise gifted and talented students and, last but not 
least, degree failures. At many universities, on the initiative of enlightened members of the leadership, it is 
at least recommended that there is some minimum of courses providing teaching experience for higher 
education teachers. The aim of the paper is to present the results of the evaluation of the quality of such 
courses at a selected university in the Czech Republic and to summarise the feedback from their 
participants during 2014-2018. In those years, nearly a hundred university teachers participated in the 
courses altogether, and detailed feedback was received from them after they had completed the courses. 
This was aimed not only at general satisfaction with the course, but also surveyed participants' motivations 
for learning in this area, topic preferences for further study and others. 

Keywords: Teaching competences, university teachers, academic development, evaluation. 

1 INTRODUCTION  
Educational theory issues in higher education have been of interest to experts for at least several decades, 
and its importance is being rediscovered at certain times. Some universities then “discover” these themes 
and are able to mediate them as if they were a major breakthrough in the science of the past decade, while 
others modestly continue their years of work. Legislation, among other things, plays a significant role in 
this matter. For teachers in nursery, primary, secondary and upper vocational schools, for example in the 
Czech Republic, they cannot appear in front of pupils without passing compulsory formal education in 
secondary school or university and obtaining professional qualifications. Ironically enough, no such 
legislation exists for the university environment, though. 
University pedagogy (Higher education pedagogy) is a discipline dealing with educational processes and 
phenomena at the tertiary level of the education system. The field's name in other languages is not 
unambiguous, the English equivalent can be accepted as “higher education”, but it should be noted that 
this is referred to both the subject of the study (higher education) and the scientific field. 
“Hoschulpadagogik” or “Hoschuldidaktik” [1] is used in German countries. 

At Mendel University in Brno, so-called university pedagogy course has had a long tradition. Courses of 
this type have been taught here with breaks since 1983. They focus on both theoretical and practical 
aspects of the university teacher´s profession and on the comprehensive design of teaching. Courses 
tend to be divided into two main topics – psychosocial and pedagogical-didactic. Course participants 
particularly value information on the organisational forms and methods of teaching, including an 
overview of material-didactic resources and various possibilities to use information and communication 
technologies. The course also includes developing the psychological qualities of a university teacher's 
personality, with emphasis on dealing with stress situations, coping with stress and psychohygiene. 

Table 1. Number of course participants in 2014-2018. 

Year Number of participants Number of graduates  
2014 23 21 
2015 19 17 
2016 11 11 
2017 9 8 
2018 24 22 
Total 86 79 

Source: Own processing  
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Each course of this type subsequently undergoes an evaluation process. Participants in the course will 
receive a questionnaire upon its conclusion, which includes open and closed questions about both the 
course content and the quality of its lecturers. This allows graduates to comment anonymously on all 
aspects of the course, helping to improve its quality for future participants. 

2 STATUS AND PROFESSIONAL DEVELOPMENT OF A UNIVERSITY 
TEACHER 

The profession of university teacher occupies an important social position and recognition [2]. This is 
mainly because, by its very nature, it is primarily designed to develop the scientific, technical and cultural 
wealth of society and prepares and educates the young generation of professionals in many important 
professions. In order to fulfil this role, a university lecturer has a high level of responsibility for society 
and also needs to constantly improve and develop [3]. One important feature of the university teaching 
profession is the high degree of autonomy. This autonomy is also reflected, for example, in decision-
making competences on the content and methodology of teaching or research programmes, often also 
in the setting of requirements for students, their assessment, but also in participation in the self-
governance and management of the university itself. 

The shaping of pedagogical competence can take place quite spontaneously for university teachers. 
But it must be acknowledged that such a process can be disparate, random and also very long-lasting. 
In addition, many university teachers may not be suitably prepared for such a process in terms of their 
personality background or even their interest and motivation. We can certainly agree that the aim of 
universities is to employ only the highest quality professionals in all aspects. At the same time, this group 
of people should also feel increasing pressure on themselves, particularly in relation to their ratings, 
which could be expressed financially. 

A university teacher should not only be an excellent expert in his field, a humanly-strong and mature 
personality, but also a successful transformer of own rich scientific erudition into pedagogical creations 
fully understandable to students. Only in this way can a university teacher make a successful 
contribution to the full-fledged, optimal development of their personalities, thereby facilitating 
educational, as well as economic and social levels of the population [4]. 

Possible ways to develop the teaching competences of university teachers are described in the scholarly 
literature. E.g. Mareš [5] describes a study by Feldman who analysed in detail 31 American and 
Canadian studies that examined students' and teachers' views on effective teaching. In foreign literature, 
a number of ways are described that contribute to raising the level of teaching competence of university 
teachers. Examples include participation in grant projects, workshops and seminars aimed at improving 
university teaching, micro-teaching, video analysis, feedback and evaluation from various sources, 
professional subject associations of university teachers, guidance and counselling services for university 
teachers, special information networks, internships, video studies and others. 

The latest findings in this field are currently being sought from, among others, the International Journal 
for Academic Development (IJAD) as a journal of the International Consortium for the Development of 
Education. The purpose of the journal is to allow academic developers in higher education around the 
world to exchange views on practice and research and to expand academic development theory to 
improve the quality of higher education internationally [6]. 

The International Consortium for the Development of Education (ICED), supports global educational and 
academic development in higher education. It is a network whose members are national or regional 
organisations dedicated to promoting best practice in higher education. The ICED Board shall be made 
up of the Chairs or their representatives of the academic development networks of the country [7]. 

3 EVALUATION OF THE UNIVERSITY PEDAGOGY FUNDAMENTALS COURSE 
In May and June 2018, a total of 24 people participated in the 48-hour University Pedagogy Fundamentals 
course organised by the Institute of Lifelong Learning, including 19 women and 5 men. They were on 
average 28 years old (the youngest was 25 and the oldest 38). 
The course focused on both theoretical and practical aspects of the university teaching profession and the 
comprehensive design of teaching. The course was divided into two main topics – psychosocial and 
pedagogical-didactic, with their contents intermingling and complementing each other appropriately and 
effectively over the course. Participants of the course particularly appreciated information on the 
organisational forms and methods of teaching, including an overview of material-didactic resources and 
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various possibilities for using information and communication technologies. The course also included 
developing the psychological qualities of a university teacher's personality, with emphasis on dealing with 
stress situations, coping with stress and psychohygiene. 

The course participants also gained basic knowledge on what learning actually is, which cognitive styles 
and approaches students use or how students can be psychologically different from each other. A basic 
overview of specific learning disabilities and how to approach these issues in relation to students should 
be a necessary tool for the teacher. Of course, there was also discussion over hot topics such as the 
evaluation of education, approaches and methods of evaluating effectiveness or teaching outcomes. 

As part of the development of communication and presentation skills, each participant contributed his or her 
bit by explaining to the other participants some specific topics which the others are not aware of, e.g. what is 
environmental management, portfolio analysis, how furniture is constructed, measuring and evaluation of 
egg quality, making cocoa butter, which mushrooms are better to be avoided in the forest, why it is important 
to educate yourself throughout life or what academic integrity is. The aim of the course was, among other 
things, to awaken in participants the desire to become a so-called self-reflexive professional. As an affected 
graduate of this course, I do not conceal that this is also the aim of this paper [8]. 

Table 2. Evaluation of some individual course attributes. 

  completely 
dissatisfied 

rather 
dissatisfied 

neutral 
attitude 

rather 
satisfied 

completely 
satisfied 

Organisational arrangements 0% 0% 0% 27% 73% 
Course environment and background 0% 7% 7% 13% 73% 
Course range 0% 0% 7% 60% 33% 
Course content 0% 0% 7% 60% 33% 
Study materials 0% 0% 13% 33% 53% 
Meeting expectations 0% 0% 13% 53% 33% 
Usability of knowledge in practice  0% 0% 33% 33% 33% 

Source: Own processing  

The course participants were most satisfied with the organizational arrangements of the course, 
including the environment and background for the execution of the course. They were less satisfied with 
the study materials they received for the course. The results indicate that not everyone was always 
satisfied with the scope and content of the course. There are some doubts about the usefulness of 
gained knowledge in practice, where respondents expressed neutral attitude – that is, they were not 
willing to express either a positive or a negative view.  

Table 3. Evaluation of interest in particular thematic course modules 

(1 = the least interesting, 5 = the most interesting) 1 2 3 4 5 Mean 
Development of communication and presentation skills of 
university teachers 0% 0% 0% 33% 67% 4,67 

Organisation of learning, organisational forms and teaching 
methods, use of material-didactic resources in teaching  0% 0% 7% 53% 40% 4,33 

Fundamentals of psychology for university teachers and 
psychological specifics of students 0% 0% 7% 60% 33% 4,27 

Theoretical and practical aspects of the performance of university 
teacher´s profession and the influence on his personality 0% 0% 7% 67% 27% 4,20 

Learning and its barriers, cognitive styles of learning and 
students´ approaches to learning  0% 0% 27% 47% 27% 4,00 

Transformations of teachers´ and students´ roles in social 
interactions at university environment  0% 0% 40% 33% 27% 3,87 

Evaluation of education at university and methods of accessing 
the outcomes of teaching  0% 7% 40% 40% 13% 3,6 

Students with specific educational needs  0% 13% 40% 33% 13% 3,47 
Source: Own processing  
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The data in the Table 3 above are ranked according to the most popular or interesting topic for course 
participants. Evidently, the topic of communication and presentation skills was the most interesting for 
them. The second most interesting topic for course participants was related to organisational forms and 
teaching methods, which is understandable. The issue of students with specific needs appears to be 
the least interesting topic.  

4 EVAUATION OF COURSES IN PAST YEARS 
This evaluation is based on the analysis and synthesis of objective responses contained in the 2014-
2018 evaluation questionnaires from the courses. Respondents answered several questions. Their 
responses are summarised in the following articles.  

The most frequent answer to question Why did you enrol in the University Pedagogy Fundamentals 
Course was that the participants wanted to improve in their own teaching style and methods and to learn 
to work better with students. In particular, they were driven by the desire for new knowledge and by the 
awareness of the inadequacy of their short teaching experience. Some of the respondents wanted to 
improve their presentation skills and learn to design their lessons. In general, respondents expressed 
an interest in the subject and took the course as an opportunity to gain useful information on how to 
teach at university. This was the case for most respondents - PhD students to whom this course was 
recommended by previous years´ graduates or their doctoral trainers. Several respondents even 
considered attending the course as a way to decide whether to further continue studying teaching. 

In response to the question What did you lack in terms of content in your course? respondents were 
most likely to report that they would like to: 

- experience more practice and practical demonstrations of teaching, 
- test individual teaching methods and forms directly in the subjects they teach in, 
- discuss the good-quality and poor-quality video studies of on-camera lectures, 
- have the possibility to consult their own teaching with a lecturer's assessment, 
- discuss some specific terms in greater detail. 

Among the topics they would like to include in the course were: 

- the basics of rhetoric, communication and presentation, vocal hygiene, 
- planning and designing lessons, lessons preparations, 
- tools for knowledge testing and evaluation, compiling and evaluating didactic tests, 
- communication and access to students, working with problem students, 
- student psychology and individual cognitive styles. 

As part of the question What are your ideas, recommendations or comments on the course taken? 
respondents expressed general satisfaction with the course especially in those areas that were linked 
to the lecturers' own experience, real stories and inspirational recommendations. Most of the 
respondents called for a similar course to be conducted over a larger time scale and a more intense (or 
increased) frequency. Some of the participants appreciated the opportunities to interact with classmates 
with whom they could share common problems and find solutions. Both parts of the course, they say, 
produced a great deal of new information useful in the work of a university teacher. Group exercises 
and students working in teams were highly beneficial, according to course participants. 

Finally, I would like to present some of the authentic statements of course participants and graduates: 

This course has been very rewarding, led by experts who have shared with us many 
interesting insights. I can recommend the course, and I will further recommend it to other 
students. You learned a lot of interesting things about yourself. I will make excellent use of 
the knowledge acquired not only in my teaching practice, but especially in everyday life. 
I've gotten to know myself a little bit more, the people in my neighborhood, and that's for 
the benefit and quality of my life and the life of my neighborhood. 

The course was conducted in a pleasant atmosphere, I enjoyed the opportunity to 
participate, to speak my mind, unfortunately there was not enough time to discuss 
everything we had received the study materials for. Thank you for the tips and ideas, I have 
written down some ideas and transformed them for my teaching needs and they work. 
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I probably won't have the opportunity to use all the lessons learned, but at least I know 
about them and at the same time I know where to search for them. The pedagogical-
didactic topic was less interesting to me because it was a kind of "dry" theory. But I'm sure 
that part of it belongs in such a course. The psychosocial topic was more interesting and 
more of life, which is actually due to the subject itself. If there were more teaching hours, 
there might be more interactive exercises. But even with this time allocation, the course 
has been very beneficial to me and I would like to thank you very much for it. 

This course was interesting and rewarding enough that it would be excellent to extend it for 
a semester or two. It would certainly be very beneficial for both early-stage and existing 
university educators. I was very happy with the course and I hope it will continue and other 
colleagues will have this opportunity. 

5 CONCLUSION 
The development of pedagogical competences has received considerable attention in a number of 
advanced foreign countries and is mostly institutionalised. Over the past decades, lifelong learning 
centres have been created at universities, offering developing education programmes and other support 
activities that should be part of the professional development of university teachers. Thus, many foreign 
higher education systems offer diversified study programmes to assist their professional and personality 
development. Programmes aimed at developing pedagogical competences and improving university 
teaching are an important part of this offer [4]. A successful college should think about how to create a 
compact and needs-based system of educational activities. Such activities should not be random in 
nature, but should be thought through to develop a teacher´s activity and motivation to self-educate and 
to meet their personal goals and needs as well as the aims of the institution [2]. Typically, this activity is 
provided e.g. in the form of counselling (individual or group based on current needs) or educational 
activity (workshops, self-study). Both scholarly literature and experience from around the world are 
available. Just get to work. 
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Abstract 
In this paper, the authors present the outcomes of the research on the development of the tools for the 
assessment of the efficiency of school leaders and education managers of the regional level. The 
development of those efficiency assessment tools is offered and backgrounded as being in correlation 
with the results of the achievement of the targets set in the realm of the development of the regional 
education systems. The relevance of this research grounds on the need to build a new effective 
component of the methodology for assessing both the effectiveness and the efficiency of the educational 
staff, including the heads of the regional education systems. Other current issues in this context are the 
employability and the career development of the regional education administrations. 

Thus, the key research question reads as this: what the correlation should be between the fulfilment of 
the regional strategy of education development and the development of the tools for the assessment of 
the efficiency of education managers. 

Method-wisely, to approach this research question, the authors monitored the situation with education 
strategy development in the Russian regions and the federal rating of the school education quality in 
the regions for 2019 (published by Rosobrnadzor in 2021). The focal point here was the availability of 
the strategic documents aimed at the development of the education system in the region. The analysis 
of the regional strategies for the development of education showed that those strategies were either 
integral parts of the holistic strategies for the social and economic development of the regions, or 
separate concepts that were guided by the municipal development strategies. A relevant 
methodological toolkit was developed for the research sample study, i.e. for the content analysis of 
the regional documents. The research sample included 21 regions from the 8 federal districts of the 
Russian Federation. Those were the regions with the maximum numbers of the inhabitants aged 
between 3 and 18 years, i.e. the maximum numbers of those in general education.  

As a result of the research question resolution, the problem areas were identified, and recommendations 
were proposed for the development of the tools for the assessment of the efficiency – and relevant 
employability decision-making – of education managers on the basis of the successful realization of the 
regional education development strategies, i.e. in conjunction with the solution of problems in the 
regional education. As well, guidelines are there on the career training, professional development, and 
employability enhancement of the heads of the local and regional education authorities in terms of their 
effectiveness and efficiency. 

Keywords: Efficiency Assessment Tools, Managers Professional Development, Employability, 
Education Leadership, Education Managers, Education Quality, Education Strategy. 

1 INTRODUCTION 
Global trends to promote excellence and the relevant educational reform have driven various policy 
shifts in the past three decades [1]. But many of those reforms are characteristically subject to failure 
through the “substandard planning, poor implementation strategy, lack of monitoring system at all 
levels of implementation as well as lack of understanding of the concept and implementation” [1]. 
Educational trends dictating to the educational policies are also subject to political swings that lead to 
the considerable changes in the school administrative landscapes and “rapidly changing beliefs, 
assumptions, and aims” (and African and Arab countries may be bright examples here) [2; 3]. 
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The problem of the regional educational planning has deep roots. As long ago as 1970, researchers 
would report that “school administrators are caught in a dilemma of social unrest, inadequate funding 
and the need for maintaining educational excellence” [4]. 

The development plan for regional education accumulates “high-quality educational resources, <…> 
various positive factors, <…> value pursuit, developmental goals, reform thoughts, strategic tasks, 
layout plans, policy guarantees” [5]. Previously, the international colleagues [e.g., 6] presented the 
district, state, and nation level efforts to develop tools for performance management in education. 

In Russia, with the implementation of the ‘Education’ national project, the solution of national problems 
depends on the effectiveness and efficiency of the entire management vertical in the field of education, 
including the heads of the regional education systems [7]. The scientific value of the research question 
is vested with the relationship of the regional school performance results with the strategic development 
of the regional education system. 

The current regulatory framework for assessing the activities of the regional authorities of general 
education bases on the Decree # 68 of the President of the Russian Federation dated 04.02.2021 ‘On 
assessing the effectiveness of the activities of senior officials (heads of the highest executive bodies of 
state power) of the constituent entities of the Russian Federation and the activities of executive bodies 
of the constituent entities of the Russian Federation’ [8]. This act includes performance indicators of the 
regional education systems that are to stimulate the achievement of the goals of the national project, 
i.e. the level of education; the effectiveness of the system for identifying, supporting and developing the 
abilities and talents of children and youth; the conditions for the upbringing of the harmoniously 
developed and socially responsible individuals. 

Thus, the performance indicators of the regional educational system became the basis for assessing 
the effectiveness of education leaders at the regional level, which should have the same degree of 
applicability to collecting indicators, and the objectivity of their presentation [9]. In this connection, it 
became necessary to build a new effective component of the model methodology for assessing the 
effectiveness and efficiency of the heads of the education systems of the regions that would be in 
conjunction with the results of strategizing in the field of the development of the regional and the 
municipal education systems. 

The preliminary consolidation of the data showed the explicit character of the regional education 
development strategy in various program documents, and the absence of a unified education strategy 
at the federal level, which should focus on indicators of the efficiency and effectiveness of the education 
system by levels. 

To disclose the situation in the regions of the Russian Federation in the field of strategizing in education, 
the authors monitored both the presence and the concept of a number of strategic documents in 
education, and the indicators of the effectiveness of the regional education systems. 

2 METHODOLOGY 
The key research methods were (1) the theoretical analysis and (2) synthesis of open and specialized 
data in the information and regulatory databases of the regional authorities, (3) the analysis of the 
regional and municipal regulatory frameworks, academic literature and practical guides. 

When monitoring for the availability and the quality of the strategic planning documents in the field of 
education by regions, the latter were taken with the maximum number of children aged 0 to 18 years, 
that is, the maximum covered by the general education system and further by TVET. The design of the 
study sample is shown in Fig. 1. 
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Figure 1. Development of a sample plan for the research of the regions. 

According to the results of the study, 21 regions of the Russian Federation were selected from eight 
federal districts with a comparatively large population in the age group from 0 to 18 years old (in 
comparison with other regions of this federal district). Statistical data were obtained using the Internet 
portal of the Federal State Statistics Service (Rosstat) [10], and are presented in Table 1. 

Table 1. Population of Russian regions in the age group 0 to 18 years [1]. 

Federal District Region 
Population in the 
age group from 0 

to 18 years 

Share of the population in 
the age group 0 to 18 years 
in the entire population of 

the region, per cent 
Far Eastern  Khabarovsk Kray 286,135 20 

Sakha Republic 274,761 20 
Volga  Tatarstan Republic 861,983 14 

Samara Region 631,368 10 
Saratov Region 477,743 8 

North-Western  Saint Petersburg  943,654 32 
Leningrad Region 322,184 11 
Kaliningrad Region 202,279 7 

 North Caucasian Stavropol Kray 609,688 22 
North Ossetia-Alania Republic 171,556 6 

Siberian  Novosibirsk Region 592,155 13 
Omsk Region 433,072 10 
Tomsk Region 237,722 5 

Urals Sverdlovsk Region 1,319,820 33 
Chelyabinsk Region 1,061,917 27 
Khanty-Mansi Autonomous Area - Yugra 598,892 15 

Central Moscow 2,181,228 30 
Moscow Region 1,500,674 20 
Vladimir Region 263,813 4 

Southern  Rostov Region 827,428 28 
Volgograd Region  501,657 17 

Total: 14,299,729  

1
•Definition of the total population aged 0 to 18 in each federal district

2 •Definition of the total population aged 0 to 18 in each region

3
•Definition of the percentage ratio of the population of preschool and school age in the 
region to the total population in the federal district

4
•The choice of regions, taking into account the number of preschool and school age 
population prevailing in terms of the percentage of the total population of preschool 
and school age in the federal district
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In order to establish the cause-and-effect relationships for solving the strategic tasks of the regional 
education system, the aggregate indicators of the quality of the regional school education for the sample 
of the study were chosen (Fig. 2). 

The results of the assessment of the regions of the Russian Federation characterize the regional 
education systems in the three important areas: (1) the learning outcomes of schoolchildren, (2) the 
practical orientation of school education, and (3) the management of the school education system [11]. 
Each region of Russia was assessed in all these aspects, and received its own consolidated rating 
based on the twelve indicators. St. Petersburg and Moscow have become leaders in the quality of school 
education. The five best regions also included the Leningrad Region, Kaliningrad Region and Yaroslavl 
Region. The last lines were taken by the Kabardino-Balkarian Republic, Karachay-Cherkess Republic, 
Chechen Republic, Dagestan Republic and Ingushetia Republic. 

 
Figure 2. Rating of regions by the quality of education with the indication of aggregate indicators, 2019 [11].  

3 RESULTS 
Basing on the results of the monitoring of the strategic documents (the ones aimed at developing the 
regional education system), the authors drew the following conclusions. 

The state program ‘Development of Education in the Khabarovsk Kray’ aims at ensuring the availability 
of high-quality education that meets the requirements of the innovative socio-economic development of 
the Kray. The program focuses on creating conditions for the successful socialization and effective self-
realization of children, on achieving the modern quality of education as an institution of social 
development, on bringing the structure and quality of vocational education in line with the needs of 
innovative development of the regional economy. In this document, special emphasis is placed on the 
implementation of measures ("road map") ‘Changes in the sectors of the social sphere, aimed at 
increasing the efficiency of education and science’ [12]. As well, it contains the previously established 
indicators for the development of state authorities of the regions of the Russian Federation, the regional 
indicators of the effectiveness of the activities of state (municipal) institutions in the field of education, 
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their leaders and certain categories of workers [13], alongside with new indicators that are newly 
developed in accordance with the ‘Strategy for the socio-economic development of the Khabarovsk Kray 
for the period of 2030’1. 

The strategic directions for the development of education in the Republic of Sakha (Yakutia) focus on 
the implementation of the ‘Education’  national project, and set the objective for the Republic to join the 
region the top-15 of the Russian Federation in terms of the quality of education, including the formation 
of an effective system for identifying and supporting the abilities and talents of children and youth, and 
creating conditions for the upbringing of harmoniously developed and socially responsible personalities. 

The strategy for the development of education in the Republic of Tatarstan for 2017-2021 and for the 
period up to 2030 is focused on the idea of the implementation of the objectives of the "Education" 
national project. It implies ensuring of the formation of the human capital that meets the needs of society 
and the requirements of the economy of the Republic of Tatarstan, and is coordinated with the Action 
Plan for the implementation of the Strategy socio-economic development of the Republic of Tatarstan 
until 2030.  

The strategy of the socio-economic development of Samara region until 2030 includes a subsection, i.e. 
"Development of the education system and the personnel provision of the economic growth", which 
discloses the target indicators of the development of the education system as tools for assessing the 
effectiveness and efficiency of the head of education. 

The state program of Saratov region "Development of education in Saratov region" is built on the basis 
of the Charter (Basic Law) of Saratov region and the Law of the Saratov region "On the budget process 
in Saratov region". 

The strategy of the economic and social development of St. Petersburg for the period up to 2030, in its 
section "Development of education, including vocational education" focuses on the availability of 
preschool and high-quality secondary education, and on the changes in TVET with the view of the needs 
of the regional economy. That aims at realization of the innovative potential of the region. 

The strategy of the socio-economic development of Leningrad Region until 20302 does not contain a 
separate section devoted to education. Although, a separate topic of the development of preschool 
education is built in the section “Demography” of this document. The strategy stipulates on the innovative 
development of the region and the implementation of its industrial potential. Accordingly, the municipal 
development strategies have been developed in a cascade to the regional ones. 

The strategy of socio-economic development of Kaliningrad region for the long term3 contains the 
research-relevant indicators in its "Education" section. Those indicators base on the resource provision 
of the regional education system. Targets and indicators of the state program of Kaliningrad region 
"Development of education"4 aim at increasing the efficiency of education and science. 

Indicators of achieving the goals of the state program of Stavropol Kray "Development of Education"5  
aim at the positive dynamics of the key indicators of the results of activity in education. The program is 
drawn up according to the classical principles of strategizing, and it focuses on the development of the 
regional education system. 

The strategy of socio-economic development of the Republic of North Ossetia-Alania for the period up 
to 20306  includes indicators of the regional development, including the solutions of the internal 
problems, including those in the field of education. The state program "Development of Education in the 
Republic of North Ossetia-Alania" for 2020-2024 sets the objectives of developing the regional 
educational system and leveling of the regional education deficits7. 

The strategy of the socio-economic development of Novosibirsk region for the period up to 20308 has 
the ambition of making the region more attractive for life and business. This implies the integration of 
the sound scientific and educational potential, and harnessing the resources of the effective business 
environment. The state program "Development of education, creating conditions for the socialization of 

 
1 http://docs.cntd.ru/document/465353006 
2 http://docs.cntd.ru/document/456011417 
3 http://docs.cntd.ru/document/469728648 
4 http://docs.cntd.ru/document/460267666 
5 http://docs.cntd.ru/document/550317190 
6 http://docs.cntd.ru/document/453124046 
7 http://docs.cntd.ru/document/561436808 
8 http://docs.cntd.ru/document/465728379 
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children and students in Novosibirsk region"9 is built on ensuring that the high quality of education meets 
the changing needs of the population and the promising tasks of the socio-economic development of 
Novosibirsk region with indicators focused on the objectives of the national project "Education". 

The state program for the development of education in Omsk region10 is an integral part of the strategy 
for the socio-economic development of the region until 202511. It aims at ensuring the quality and 
availability of services in the field of education, on developing the human resources of the regional 
education system. 

The state program "Development of Education in Tomsk Region"12 is based on the indicators that are 
built in accordance with the indicators of the "Education" national project; 

The strategy for the development of education on the territory of Sverdlovsk region for the period up to 
203513  was developed in accordance with the main direction "Education" of the strategic development 
of the Russian Federation until 2021 and for the period until 2025. As well, it parallels with the direction 
"Creation of competitive education" of the Strategy of socio-economic development of Sverdlovsk region 
for 2016-203014. 

The strategy of the socio-economic development of Chelyabinsk region for the period up to 203515 

focuses on the industrial development of the region and increasing investment activity. The state 
program "Development of education in the Chelyabinsk region"16 is aimed at ensuring the availability of 
the quality education that meets the requirements of the modern innovative socially oriented 
development of the region. 

The state program "Development of Education" in the Khanty-Mansiysk Autonomous Area - Ugra17 

includes the targets for the implementation of the "Education" national project, and is also aimed at 
solving the regional problems in the field of education. 

The strategy for the development of Moscow education, i.e. "Capital Education"18, was developed with 
the account of the new requirements for the quality of the educational process in the region as a part of 
the socio-economic sphere of the capital city. Its ideology rests on the synthesis of breakthrough 
technologies in the field of education, the implementation of the information society strategy, leadership 
in terms of the "Education" national project. 

The state program of Moscow region "Education of Moscow region for 2020-202519” contains the 
indicators of the action plan (‘road map’) "Changes in the sectors of the social sphere aimed at 
increasing the efficiency of education and science", and accounts some additional regional priorities in 
secondary education and TVET. 

The state program of Vladimir region "Development of education"20 is a system of measures 
(interconnected in terms of objectives, implementation time and resources) and state policy instruments 
that ensure - within the framework of the implementation of the key functions of the regional education 
system - the achievement of the priorities and goals of the regional state policy in the field of education. 

The concept of the development of the education system of Rostov region for the period up to 202021 is 
visibly linked to the strategy of the socio-economic development of Rostov region22 and determines the 
overall strategy, main directions, priority objectives of the state policy in the field of education, as well 
as the mechanisms for their implementation as a fundamental component of the progressive 
development of the region. The implementation of the concept is aimed at the positive dynamics of the 
key performance indicators in education. 

 
9 http://docs.cntd.ru/document/465710894 
10 http://docs.cntd.ru/document/467309002 
11 http://docs.cntd.ru/document/467304053 
12 http://docs.cntd.ru/document/467956284 
13 http://docs.cntd.ru/document/561550824 
14 http://docs.cntd.ru/document/429024960 
15 http://docs.cntd.ru/document/553133071 
16 http://docs.cntd.ru/document/446623023 
17 http://docs.cntd.ru/document/550202930 
18 http://docs.cntd.ru/document/537907408 
19 http://docs.cntd.ru/document/564221476 
20 https://xn--80aakec5bilkue.xn--33-6kcadhwnl3cfdx.xn--p1ai/deyatelnost/407/25563/ 
21 http://docs.cntd.ru/document/800006441 
22 http://docs.cntd.ru/document/550327095 
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The state program "Development of education in Volgograd region"23 focuses on solving the regional 
problems in the field of education. 

Thus, the results of the regulatory legal framework made it possible to form three clusters of research 
objects (Fig. 3). 

 
Figure 3. Clusters of research objects. 

The first cluster of the objects incorporates the regions where a strategy for the socio-economic 
development has been enforced, Such strategy includes a section for the development of education and 
a separate state development program "Education" is presented. Those are Khabarovsk Kray, 
Kaliningrad Region, North Ossetia-Alania Republic, Novgorod Region, Omsk Region, Sverdlovsk 
Region, Chelyabinsk region, and Rostov region. 

The second cluster of objects covers the regions that elaborated a strategy for the socio-economic 
development of the region, including the section "Education". Those regions are Samara Region, Saint 
Petersburg, Leningrad Region. 

The third cluster of objects umbrellas the regions in which a state program for the development of 
education has been developed. Among those, there are Sakha Republic, Tatarstan Republic, Saratov 
Region, Stavropol Kray, Tomsk Region, Khanty-Mansi Autonomous Area – Yugra, Moscow, Moscow 
Region, Vladimir Region, Volgograd Region.  

4 CONCLUSIONS 
Thus, the clustering of the research subjects by the presence of a regulatory framework for the 
development of the education sector and the region's place in the consolidated rating of the education 
quality showed the correlation between the presence of the existing education development strategy 
with the performance indicators of the educational system and high scores in the education quality 
ratings [14]. 

When considering the strategizing of the education sector in the municipal districts of the regions, the 
authors concluded that the majority of the regions have developed strategies for socio-economic 
development with ‘Education’ as a section, or the separately presented municipal programs titled as 
‘Development of the municipal education system’. Some municipalities have their own education 
strategies that are followed by the leaders of region’s educational organizations when developing their 

 
23 http://docs.cntd.ru/document/555613198 
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local programs for schools. Thus, municipalities are building their own methodology for assessing the 
effectiveness and efficiency of the heads of education, focusing on the indicators of strategies and 
programs [15].  

Interpretation of the results of the analysis of indicators of the relevance of the regional strategies for 
the development of education in the relevant region made it possible to develop an effective component 
of a model methodology for assessing the effectiveness and efficiency of the heads of the education 
systems of the regions in conjunction with the solution of the region-characteristic problems in education.  

Thus, the areas of assessing the effectiveness and efficiency of education leaders at the regional and 
municipal levels of management include: 

• a system for assessing the quality of training of school students in the region; 
• a system for ensuring the objectivity of the procedures for assessing the quality of education in 

the region; 
• a system for monitoring the effectiveness of the heads of all educational organizations in the 

region (i.e. throughout the region’s municipalities); 

• a system for monitoring the quality of professional development of teachers in the region; 

• system of the school teacher consultancy in the region; 
• a system of work with schools with comparatively low educational results; 

• a system for developing the students’ talent in the region; 
• a system of vocational guidance for students in the region. 

This is believed to cover all the key aspects of general education in in the regions, and creates a basis 
for assessing the effectiveness and efficiency of the regional education systems, and, rather directly, 
their heads. 
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ACTIVE LEARNING METHODOLOGIES COMBINED WITH THE USE 
OF SOCIAL NETWORKS TO ADAPT TEACHING TO AN E-LEARNING 

CONTEXT IN ENGINEERING STUDIES  

M. Clavero, A. Moñino, M. Ortega-Sánchez 
Andalusian Institute for Earth System Research, University of Granada (SPAIN) 

Abstract 
The pandemic caused by the COVID-19 virus has forced many universities around the world to interrupt 
their face-to-face classes, in many cases having to urgently adapt their teaching to a virtual environment. 
Subjects that use active learning methodologies have been severely affected, as face-to-face teaching 
and the teacher-student and student-student relationship is fundamental to this type of activities. 

The final year of the Bachelor Degree of Civil Engineering in the University of Granada includes a subject 
of Maritime Works Design where a PBL methodology was implemented some years ago. In March 2020, 
face-to-face classes were interrupted and an urgent adaptation to the virtual environment was 
necessary. In these circumstances, two main measures were taken: (1) creation of a group in the social 
network for quick, easy and close interaction between teachers and students, (2) reinforcement of active 
learning activities as opposed to face-to-face classes, increasing the number of sessions dedicated to 
guided discussions and role-play debates.  

It could be seen that through the use of the social network group, the active participation of students in 
the subject was maintained at a very adequate level, even above what was expected. On the other 
hand, motivation remained high and, although participating in the activities was voluntary, a high number 
of students ask to participate in the different active learning activities proposed. Finally, the evaluation 
given by the students at the end of the course to the adaptation of the subject to online format was high, 
achieving even a higher degree of satisfaction than in previous (not-online) courses. 

Keywords: Distance learning, social network, guided discussions, role-play, active learning activities  

1 INTRODUCTION 
The situation resulting from the pandemic caused by the COVID-19 virus has forced many universities 
worldwide to interrupt their face-to-face classes, in many cases having to adapt their teaching to a virtual 
environment urgently. In Spain, a state of alarm was declared on 13 March 2020, claiming a total 
lockdown of the population and suspending classroom teaching in Spanish universities. Specifically, at 
the University of Granada, face-to-face teaching was suspended from 16 March, with the learning of 
subjects for the second semester of the 2020-2021 academic year has begun. 

All teaching at the University of Granada had to be adapted to the virtual format. Thus, virtual lessons 
replaced face-to-face lectures using the Google Meet video call platform [1]. The practical laboratory 
classes had to be suspended and could not be carried out. The most difficult subjects to adapt were 
those in which continuous evaluation was maintained through active learning methodologies, including 
activities such as role-playing, group work or guided talks, in which face-to-face was a complex 
requirement to make up for. Thus, the subjects that use active learning methodologies were severely 
affected. Face-to-face teaching and the teacher-student and student-student relationship are 
fundamental to this type of activity. 

The final year of the Bachelor Degree of Civil Engineering in the University of Granada includes the 
subject of "Project and Construction of Maritime Works" (PCMW), where an active learning methodology 
was implemented four years ago. It includes role-playing, project-based learning and guided talks [2] 
that were essential for continuous evaluation. When face-to-face classes were interrupted, an urgent 
adaptation to the virtual environment was necessary. For this reason, the authors of this work, teachers 
of the subject, set up a series of activities to favour adaptation and avoid a decrease in student learning. 

This work is structured as follows. Sections 2 and 3 describe the goals, methodology and results 
observed after adapting teaching to the online format. Finally, Section 4 details the conclusion drawn 
based on these results.  
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2 GOAL AND METHODOLOGY 
The situation created by the COVID pandemia, leading to the sudden suspension of face-to-face 
classes, led to significant concern for university teaching staff. Notably, it was challenging to maintain 
the quality of teaching, and the skills to be acquired by students in each subject should not be 
compromised. Therefore, the main goal of this work has been to design and put into practice a series of 
tools that allow maintaining the teaching quality by changing from face-to-face to virtual, allowing 
students to acquire the skills associated with the subject. In these circumstances, two main measures 
were taken: first, creating a group in a social network (in this specific case, Telegram) for quick, easy 
and close interaction between teachers and students; second, reinforcement of active learning activities 
instead of face-to-face classes, increasing the number of sessions dedicated to guided discussions and 
role-play debates.  

In the first days of the lockdown, there was a lot of confusion among the entire university community. 
According to their statements to the authors of this work, the students felt abandoned by the teaching 
staff; they did not know how the teaching that had been interrupted was going to be carried out. It took 
some days for the University leading team to clarify these matters. For this reason, the first concern of 
the PCMW teaching staff was to maintain fluid contact with the students. Thus, it was decided to create 
a group in a social network that met the following requirements: (1) it should be as comfortable and least 
invasive with the privacy of students and teachers, (2) it should be able to establish conversations and 
share files, documents or links, and (3) it should be of everyday use among the students, aged between 
20 and 25 years old.  

After analysing the different social network options available, taking into account the requirements 
indicated above, the social network Telegram was chosen. The first decision was to select 
communication between a one-many kind (known as a channel) and a many-many type (known as a 
group). Channels are a feature to broadcast public messages to many users that usually have one or 
just a few administrators who are the only ones who can publish messages. On the other hand, groups 
consist of a set of users who are interested in the same topic, in which all members send and receive 
notifications in the group, and where another group member can invite users, or they can join via a 
unique link provided by the group administrators [3].  Thus, as the goal was to transmit information from 
the teachers to the student and vice versa, a group was created. First of all, a series of labels marked 
by the hash symbol (#) was created to make it easier to keep track of the different files, information or 
comments included in the group (see Fig. 1). Since the creation of the group, all teacher-student 
communication outside online class hours has taken place through this channel. 

 
Figure 1. Creation of the Telegram group and labels 

On the other hand, keeping students' attention in lectures is one of the biggest challenges facing 
teachers. Although it has traditionally been thought that students' engagement in classes decreases 
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after 10-15 minutes, the reality is that this value is not proven [4]. In any case, a shared experience 
among teachers is that students do not pay attention throughout an entire lecture, so the advice to 
teachers based upon the experimental evidence is that students do not pay attention continuously during 
a 50-min lesson [5]. This loss of concentration is increased if the lecture is moved to a virtual format. 

For this reason, the urgent conversion of the classes to a virtual format led to a debate on whether it 
was appropriate to maintain the lecture sessions as they had been initially set up. In this subject, the 
teachers decided to give greater importance to sessions dedicated to active learning methodologies, 
reducing traditional lectures. Thus, the teachers made an effort to condense the course syllabus into a 
few lessons. These lectures were conducted through synchronous online classes, with an average 
duration of fewer than 30 minutes. The rest of the sessions were devoted to practising all the active 
learning methodologies proposed in previous years in the subject [2] but giving them greater importance. 
Discussions and debates were conducted through the Google Meet platform, where the different groups 
shared the information gathered, expressed their views and debated with the other participants (Fig. 2). 

 
Figure 2. Group work presentation in the online platform 

3 RESULTS 

3.1 Communication teachers-students 
Although participation in the social network group was optional, all students participated. Thus, via the 
social network group, the active involvement of students was kept at an adequate level, even higher 
than expected.  

3.2 Active learning methodologies 

3.2.1 Role-play activities 
The role-playing teaching trains the students to get confident with real-life scenarios by placing them in 
similar ones [6]. Thus, role-play activities have been raised as technical discussion regarding an 
engineering problem proposed by the teachers. Each group have to sustain the standpoint of the role 
they are representing, always based on technical arguments, for five minutes [1]. When finishing the 
discussion, the teachers and other students that attend the lesson can participate in it. This activity was 
done at least two times for each student in previous academic years. In this case, to increase the number 
of active learning activities, each student participated in 3-4 role-playing activities.  

It is important to note that participation in the technical discussions was not imposed, but each group or 
student volunteered according to their availability and interest in the proposed topic. Thanks to the social 
network group, the organisation of groups and participation in the different activities were quick and 
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easy. Role-play activities were conducted through the Google Meet platform, where the different groups 
shared the information gathered, expressed their views and opinions, and debated with the other 
participants (Fig. 2). 

3.2.2 Weekly talks 
The goal of this activity is that students enhance their skills to speak in public. Although, due to the 
suspension of face-to-face teaching, weekly talks were held via Google Meet, they were maintained to 
gain confidence in students' communication abilities. As nonverbal language was not so crucial in the 
online format, the emphasis was on using formal technical language or communicating primary and 
secondary ideas. 

3.2.3 Project-based learning 
The students are grouped into small teams (2-3 students) suitable for project assignment. The general 
aim of the projects is the design of maritime work. Throughout the practical lessons, the teams worked 
on their projects, discussing the solutions and doubts with the teachers. They were connected via 
Google Meet and on the Telegram group. Design tasks were supported by Python scripts [7]. Finally, at 
the end of the semester, an oral presentation of the project was done in a virtual format. 

3.3 Overall marks and achievement of the applied methodology 
The success of the proposed methodology has been evaluated based on the answers given by the 
students to the survey usually carried out at the end of the course, compared with previous courses, 
and the final marks obtained. 

Fig. 3 shows the questions and answers of the opinion survey answered by the students at the end of 
the course. For each course and each question, the figure shows the percentage of students who gave 
the highest mark. It is remarkable the favourable opinion of the student regarding the applied 
methodology, especially comparing the course of adaptation to online teaching (2019/2020), compared 
to the two previous courses. Last year opinions on the achievement of the subject goals, the relationship 
with the teachers, the participative atmosphere, or the evaluation have been evaluated with the 
maximum mark by at least 90% of the students compared with previous years when this average 
percentage did not exceed 60%.  

 
Figure 3. Percentage of students who gave the highest score for each question in the survey by courses 

Analysing the final marks that the students obtained in the subject (Fig. 4), it can be observed that all 
the students received a mark C, B or A (considering C corresponds to marks from 6 to 7.9, B from 8 to 
9 and A greater than 9). The 100% of the students that attend the classes pass the subject. In the last 
course, the percentage of students who have achieved the maximum qualification has increased 
compared to previous years. 

Q1: Fulfil learning objectives of the subject
Q2: Adequate distribution between theoretical and practical lessons
Q3: Fluid communication between students and teachers
Q4: Methodology creates a participative environment
Q5: Available documentation adequate
Q6: Continuous assessment of the subject
Q7: Relevant learning for future professional challenges
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Figure 4. Final course marks for the last three years (C corresponds to a mark between 6 and 8,  

B between 8 and 9 and A higher than 9, on a scale-out of 10). 

4 CONCLUSIONS 
The main conclusion of this work is that the different activities or modifications proposed by the teachers 
to adapt the teaching to the online format, having to do so urgently and unexpectedly, have been very 
favourable in the sense of allowing the acquisition of competencies by the students and not reducing 
the quality of the teaching given.  

Students' motivation remained high and, although participating in the different activities proposed 
activities (role-play, guided talks and others) was voluntary, an increased number of students ask to 
participate.  

The results of the satisfaction survey carried out at the end of each course show that, despite the 
apparent difficulties, the efforts of both teachers and students have enabled the latter to achieve a very 
high level of satisfaction. It is practically the first time that most students have given the highest score 
for their satisfaction in the different questions asked.  

In the current academic year (2020/2021) the health situation has made it necessary to suspend face-
to-face classes again to move to a semi-virtual format, where only the field or laboratory practices have 
been able to be carried out face-to-face. Thus, during the suspension of face-to-face classes, the 
methodology has been put into practice again, with a high level of satisfaction on the part of the students. 

Finally, it should be noted that this methodology was implemented in other subjects of the Bachelor's 
Degree in Civil Engineering, with similar good results. 
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BENEFITS FOR LIBRARIES FROM THE INCLUSION OF MOBILE 
TECHNOLOGIES IN LIBRARY ACTIVITIES 

S. Denchev, E. Tsvetkova, I. Peteva 
University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
More than 2000 years ago, the Roman politician, philosopher, lawyer and orator Marcus Tullius Cicero 
said, “If you have a garden and a library, you have everything you need”. Today, libraries continue to be 
one of the most important institutions in public life – they are a key element of the modern information 
society and the united global information space. An inalienable requirement and condition for building a 
democratic and informed society is the right to equal and unobstructed access to information. Given that 
one of the main functions of the library institution is the information, there is no more appropriate public 
structure to ensure maximum open access to information resources for society. In modern society, 
libraries also play a key role in overcoming “digital inequality” through their ability to perform the functions 
of educational institutions that provide an environment for improving information literacy and user 
competencies. 

But the effective and quality provision of information requires modernization of the operations for 
collecting, processing and providing of information and developed technological infrastructure. Modern 
mobile technologies provide boundless opportunities for the introduction of innovative library activities 
and services, for the initiation of current and demanded by users’ directions of development that will 
further increase the social status and role of library institutions. 

The main purpose of the research presented in this paper is to clarify the concept of a mobile digital 
library, to study and systematize the international experience and the benefits of the inclusion of mobile 
technologies and the opportunities they provide in library activities and services. 

The methodology applied for the realisation of the study includes instruments for observation, search, 
systematisation, summary and analysis of traditional as well as electronic information sources. 

The paper also presents the Information Base: “Mobile Digital Libraries”, created during the 
implementation of a research project entitled “Information portal for mobile learning and mobile access 
to library services and resources”. The main goal of the project is through a systematic study of the 
issues related to mobile learning and mobile access to library services and resources to achieve new 
scientific knowledge, combined and presented in a common information Internet portal, in order to reveal 
and summarize the positive changes that modern mobile technologies provide as opportunities for 
access to training and information. The project was won in the Competition for financial support for 
projects of junior basic researchers and postdocs – 2019, organized by the National Science Fund of 
the Ministry of Education and Science of the Republic of Bulgaria, with Contract №KP-06-M35/2 from 
18.12.2019, and is led by Senior Assist. Prof. Elisaveta Dimitrova Tsvetkova, PhD. 

In summary, this paper and the implementation of the presented research project aim to underline the 
key importance of the active inclusion of the modern mobile technologies in the information and 
educational space today, to emphasize the essential role of one information point: Internet portal to unite 
information on issues of mobile library and information provision in an international aspect, to prove that 
mobile digital libraries are a key element of the information system of any modern library, adequately 
meeting the current reader’ needs and requirements. 

Keywords: Mobile digital libraries, mobile learning, digital libraries, mobile technologies, research 
project. 

1 INTRODUCTION  
For millennia, libraries have been the treasuries in which the achievements of the human spirit, science 
and culture are collected, stored, systematized, and made available for use. At every stage of the 
development of human civilization, the need for existence and the important role that the library plays 
as a centre of knowledge, as an educational, cultural and information centre in society is realized. 
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But these cultural centres have existed for thousands of years and have accompanied humanity in its 
development because they have changed, since they have followed the social processes and current 
needs of people in each historical period. Originating only as repositories of documents, they are 
gradually becoming important scientific and educational centres to reach today the important and 
irreplaceable social, cultural, scientific, and educational centres, with a major role in all modern social 
processes. 

Today, libraries must be the place that provides all the necessary opportunities for the full development 
of both the individual and society. To continue to be a necessary and important institution in social 
development in the future, libraries must consider the changed conditions in the modern public 
environment and respond with adequate policies, activities, and up-to-date information resources. 
Retaining their main functions, library institutions today must find new approaches, ways and means to 
meet public needs, to upgrade their traditional role, without in the least belittling it, to find new ways to 
modern, socially active, and demanding audiences, to take advantage of the opportunities of new 
technologies to be as useful and adequate to the reader’s needs and interests. 

2 DEFINITION OF THE CONCEPT MOBILE DIGITAL LIBRARY 
The modern digital environment poses many challenges to libraries, but also opens unlimited 
opportunities for their development and operation. Motivated by the new perspectives, they can provide 
up-to-date and adequate to the time and social requirements opportunities for access and sharing of 
knowledge and information. 

One of the most promising ways to provide information today is digital libraries. The first digital libraries 
were established in the 1970s in the United States. The formation of various collections of electronic 
documents began in military, academic and educational organizations, as well as in large industrial 
corporations. With the advent of the era of computer networks, extremely favourable conditions are 
created for the development of digital libraries. The advent of the Internet and its millions of users around 
the world has greatly increased the potential number of visitors to electronic documentary collections. 
The number of digital collections grew in the following decades at an extremely rapid pace and initially 
covered the United States, Japan, Russia, Western Europe, and now covers countries around the world. 

There are many definitions for many relatively new concepts, as well as for the definition of the term 
“digital library”, which is one of the elements of the concept of a mobile digital library. Here we will point 
out this part of them, which are presented by the participants in the National Digital Library Federation. 
They define digital libraries as: 

• distributed information systems, allowing accumulation, storage, and efficient use of various 
collections of electronic documents, available in a user-friendly form. 

• a system providing users with access to large arrays of information (including multimedia) and 
knowledge through computer communication networks for data transmission. 

• a means of providing access to distributed repositories of information based on a created 
information environment, achieving a fuller understanding of the knowledge, and meaning of the 
documents contained in the digital collections. 

• a set of distributed information resources, united by a single interface, including administration 
module, hardware and software complex, content resources (such as reference databases, tools 
for analysis of abstracts, access to full-text documents, hyperlinks to other resources on the 
Internet) [1]. 

In general, we can summarize that the digital library is a collection of digital resources available through 
the Internet and management tools for the entire system. To function properly, the digital library must 
include at least three main elements: facility for storage and management of digital objects; search 
system – for quick and easy discovery of information; and a user interface through which end users 
interact with digital objects. Each digital library must perform all the basic functions of the traditional one 
and upgrade them. 

In today’s digital and mobile world, one of the newest varieties of the library is the mobile digital library, 
i.e., a digital library that offers access to its services and resources through mobile technologies. 
The term “mobile technology” was most fully and precisely defined during the First UNESCO Mobile 
Learning Week (MLW), held from 12 to 16 December 2011 in Paris at UNESCO Headquarters. Experts 
offer the following working definition: UNESCO understands the term “mobile technology” as a 
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combination of hardware, operating system, networks, software – including content, learning platforms 
and specific applications. Mobile devices range from basic mobile phones to tablets, MP3 and MP4 
players, e-readers, smartphones, and more. [2]. Mobile technologies are evolving extremely fast and 
provide instant access to a huge and ever-growing amount of information. They provide new, changing 
opportunities for communication and knowledge sharing between individuals or groups, regardless of 
time and physical location [3]. 

Mobile phones are universally available. That is why UNESCO is interested in their potential to support 
teaching, learning and educational transformations. Many pilot projects have already explored this area 
and show that mobile phones can help improve literacy, increase student motivation, expand access to 
teacher development opportunities and optimize communication between parents, teachers, and 
authorities. 

But mobile devices are only the ultimate element of the mobile technology system. In addition to these 
information receivers, other elements are needed to make the connection between the source and the 
end user: 

- specialized hardware, software, operating systems, and other applications. 
- high-speed information transmission networks. 
- specialized platforms for education, electronic content of documents and information. 
- publishers, providers of information in digital format. 
- libraries offering digital collections and a mobile interface. 
- mobile apps. 

There are many libraries and other categories of information providers that provide mobile access to 
their resources and services. For example, the company EBSCO presents IEEE Xplore Mobile Beta – 
a service that allows any mobile phone with an Internet connection through the page: 
http://m.ieeexplore.ieee.org to use the electronic library. After searching and receiving results, the 
results are sent to the requested e-mail address or, if desired, the entire text of the document is received 
[4]. If the database is subscribed, the material can be used in full text from the main page of IEEE Xplore, 
but if no subscription is made, access can be ordered and paid through IEEE Xplore Digital Library. 

The largest bibliographic database WorldCat (OCLC) also offers access to its services via a mobile 
connection [5]. In addition to reference to a specific title, the system automatically offers the nearest 
library with the book and GPS navigation on how to get there. 

Other services provided by libraries and accessible via mobile devices are: 

• search in the bibliographic database of the library. 
• search in electronic databases and obtain the full text of the document. 

• SMS-service: information about the availability of a book, message at the end of the term of use, 
re-registration via SMS, information about working hours, SMS-list of occupied titles, etc. 

• mobile instruction for the use of resources and services – could be in audio, video, or text format. 

• mobile walk in the library – if it is in audio or video format, the language of communication could 
be chosen. 

• mobile access to the full text of library documents. 

Mobile services raise library institutions to a new technological and information level, adequately meet 
modern reader needs and requirements, provide fast, comfortable, and independent of time and place 
access to library services and resources. 

3 WHY LIBRARIES NEED TO USE MOBILE TECHNOLOGY 
The widespread penetration of information, communication, and mobile technologies in recent decades 
in modern society opens new opportunities for their effective inclusion in the fields of education, science, 
access to information and in the library activities. 

One of the main goals of the European educational policies in recent years is to create conditions for 
the formation and development of key competencies in young people during their education and to 
provide opportunities for their further development, to maintain and update knowledge and skills 
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throughout life. “For centuries, the concepts of library and learning have been practically complementary, 
both serving to accumulate and transmit human knowledge and experience. At the current stage of their 
development, under the influence of factors related to the scientific and technological revolution, the 
rapidly changing information technologies for processing and storing information, there are significant 
transformations in the access to information and knowledge and in the provision of education and 
training.” [6]. Improving the quality of learning and ensuring equal access to education, qualification and 
career development of teachers, development of competitive higher education – in the implementation 
of these priorities more and more emphasis is placed on the use and development of information and 
communication technologies in search of ways for their effective inclusion in social and educational 
activities. In modern society, digital literacy is a basic skill for everyone. And for people who, due to their 
socio-economic status or specific needs, have limited access and are prevented from using traditional 
educational and information resources, new technologies, especially mobile ones, are particularly 
important. 

Communication technologies are designed to generate and transfer information from one place to 
another. Digital information can be transmitted very easily and quickly in the network space, in addition, 
it could be in different formats – text, audio, video or a combination of them [7]. Mobile digital devices 
are all around us. We can make contact, receive, or send information, regardless of the time or place 
we are – it is enough to have the appropriate device and network for transmission of information. The 
various devices and applications to them provide us with personalized, tailored access to information. 
These opportunities can be effectively applied to increase the quality and accessibility of education and 
science, to introduce new forms of education, to support non-formal education and lifelong learning. 
Barriers to many people with special needs could be removed when they are able to use digital mobile 
technologies. Mobile access is a suitable option for information services for persons deprived of their 
liberty, for people with mobility problems, the blind, staying in hospitals, etc. 

In today’s extremely dynamic society, the great advantage of mobile devices is their small size and 
portability. They do not have the limitations of stationary desktop equipment. Besides all this, mobile 
technologies have already entered people’s lives and everyday routine, they do not need to know 
complex technological operations to handle them. Even for children, they are fun. We can take 
advantage of the new possibilities of technology and find their application in the constructive spheres of 
our lives – education, culture, entertainment. 

Library institutions also need to appreciate all the new opportunities that mobile devices and 
technologies provide to optimize library services and maintenance. Only an adequate library for the 
information environment and the user needs could keep its status in the society. Mobile digital libraries 
have applications in the fields of education, science, culture, social inclusion, as well as for the 
development and growth of the individual and society. Today there are several implemented projects 
and initiatives for the creation, management and operation of mobile digital libraries and mobile learning. 
In some countries (USA, UK, Germany) digital educational libraries in the field of engineering, 
technology and science are developing as an important component of the national educational 
infrastructure. No less successful projects have been implemented in the field of culture. 

4 TRENDS DETERMINING BETTER OPPORTUNITIES FOR MOBILE DIGITAL 
LIBRARIES 

Mobile digital libraries have all the advantages of digital ones, but also a few additional ones that make 
them even more desirable and appreciated by users. The trends that determine these upgrading 
opportunities are several processes taking place in the modern information and technological space: 

• Technologies are becoming more accessible and functional – although it is difficult to predict what 
the next technological innovations will be, it is certain that they will have a great impact on 
education. The likelihood of continuing current trends in technology development, namely – 
improved functionality and connectivity, more memory at lower costs, is fully expected. 

• Devices will be able to synthesize, analyse and store a large array of data – for example, in the 
future, devices connected to cloud systems will be able to synthesize significantly larger amounts 
of data and analyse them. Mobile devices will be able to manage and process data faster, in a 
much larger volume than current ones can handle. 

• Emergence of a new type of data – modern mobile devices already have different types of sensors 
through which they can perceive sound through the microphone, determine location via GPS, set 
parameters of movement, speed and direction via accelerometer. These sensors will become 
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more accessible in the future, but inevitably new, more complex, and sophisticated ones will 
appear. 

• Disappearance of restrictions on the size of the screen of mobile devices – currently the screens 
of mobile devices are small as needed. Images and text could be either too small, which causes 
eye irritation, or too large, which requires constant scrolling. This limiting factor is a challenge, but 
soon, the actual size of the devices and the one during operation will be different. Innovative 
technological solutions to this problem have already been demonstrated – flexible display 
technologies or glasses that are able to display much larger screens than the physical screen of 
the respective device, with excellent resolution and 3D capabilities. This would allow seeing a 
large and detailed image in its entirety or make it easier to read for a longer period. 

• Improving the energy power of mobile devices – limitations in the power capacity and battery 
capacity of devices can be an obstacle to mobile access to information and resources. Many 
significant improvements are expected in this area – batteries will become smaller, cheaper, 
longer lasting and faster to charge as new energy sources appear. 

• Wide penetration of distance learning – one of the most noticeable trends in recent years in 
technology-based learning is the entry and dissemination of Massive Open Online Courses 
(MOOCs). This trend is likely to continue, given the political support received by the openness 
and willingness of universities to take advantage of these courses to increase student numbers. 
Mobile technologies can support these practices and allow MOOCs and other forms of distance 
learning to offer more personalized learning, assessment, and teaching. 

All these prerequisites lead to new opportunities for information and educational institutions in the 
modern environment. Digital and mobile digital libraries are the current answer to the new information 
space. 

5 RESEARCH PROJECT “INFORMATION PORTAL FOR MOBILE LEARNING 
AND MOBILE ACCESS TO LIBRARY SERVICES AND RESOURCES” 

Today, many libraries provide mobile access to their services and resources, but there is still much to 
be desired in this direction. Awareness of the benefits of including mobile technologies in library services 
and resources will improve the level of library activities and respond adequately to current readers’ 
demands. 

This paper presents the research project entitled “Information Portal for Mobile Learning and Mobile 
Access to Library Services and Resources” and the Information database: Mobile digital libraries, 
created during the realization of the project. The project is approved for funding in a Competition for 
Financial Support for Projects of Junior Basic Researchers and Postdocs – 2019, held by the Bulgarian 
Science Fund with the Ministry of Education and Science of the Republic of Bulgaria, Contract №KP-
06-М35/2 from 18.12.2019, led by Senior Assist. Prof. Elisaveta Dimitrova Tsvetkova, PhD. The 
presented in this paper Information base: Mobile digital libraries will present successful library practices 
for mobile communication and readers’ service and will refer via active links to the sites of each 
described example. 

The main goal of the project is to systematically explore the issues, related to mobile learning and mobile 
access to library services and resources, to reach new scientific knowledge, united and presented in a 
common information web portal, to identify and summarize the positive changes that information 
technologies are inducing in today's society with respect to new opportunities for access to education 
and information through the active role of mobile digital libraries. As a result, the aim is to increase the 
interest and dissemination of these forms of information in the educational, scientific, and cultural fields 
as well as to increase social awareness on the subject. 

The realization of the main goal of the project, which is a systematic study of the issues related to mobile 
learning and mobile access to library services and resources, both in Bulgaria and in other European 
countries, will lead to new scientific knowledge and products, united and presented in a common 
information web portal, which will reveal and summarize the positive changes that information 
technologies are causing in today's society with regard to the new opportunities for access to education 
and information, through the active role of digital mobile libraries, which in turn will increase the interest 
and distribution of these forms of informing in the educational, scientific and cultural sphere in the 
Republic of Bulgaria. 
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Conducting the research on the project will lead to the acquisition of new theoretical knowledge, applied 
scientific results and new educational content, which will be objectified in: 

• a thematic information portal, freely available on the Internet, containing the following information 
bases: 
o Information base: Mobile digital libraries. 
o Information base: Projects and initiatives in the field of mobile education. 
o Information base: Institutions – leaders in the sphere of mobile libraries and education.  
o Information base: Scientific forums, related to mobile digital libraries and mobile education. 
o Information base: Regulatory documents on the field. 

• 1 monograph.  

• scientific papers and publications in peer-reviewed scientific editions. 

• new educational content aimed at bachelor and master students at ULSIT.  

All these objective results from the project implementation will also be the means of disseminating its 
results to the general scientific and cultural public, and access to the information portal will be free for 
all interested in the issue, without any restrictions. 

The project team will disseminate the results of the research to scientists from different fields of science, 
among specialists in the field of library and information sciences, education, cultural heritage, 
information technologies, etc., by actively participating with papers, scientific messages, posters, and 
presentations at national and international forums. 

The last activity of the project is to organize and conduct a national scientific seminar to raise awareness 
of the project issue and to promote the results of its activities. Representatives of all major Bulgarian 
libraries will be invited to the seminar – National Library “St. St. Cyril and St. Methodius”, Sofia City 
Library, all regional and all university libraries in the country, as well as scientists, specialists, 
postdoctoral fellows, young scientists, PhD students and bachelor and master students of ULSIT. The 
focus of the program of the seminar will be the promotion of the created information portal, the activities 
carried out under the project and the project. Promoting mobile forms of education and informing among 
the library community, in the educational community and not least among the political and business 
elites in the country will catalyse the wider application of the latest advances in information technologies 
in the research, education and information spheres in the country. 

6 CONCLUSIONS 
Books and libraries are two unique human creations that reflect the historical and cultural development 
of mankind. In the many years of prosperity, people not only learned to seal their knowledge on a variety 
of materials – from clay plates, palm leaves, papyrus scrolls, parchment codices to paper pages and 
electronic media today, but also to store and transmit them from hand to hand, from generation to 
generation. Treasures created thousands of years ago from the knowledge of writers, philosophers and 
scientists have reached us thanks to the centuries-old efforts of librarians to preserve this wealth in 
carefully maintained libraries. 

Throughout their millennial history, libraries have undergone various transformations influenced by 
socio-political, economic, and cultural factors, but they have always been an important public institution. 
Changes in the social development of mankind have led to changes in the activities, structure, and 
functions of libraries. 

Today is the time for library institutions to make effective use of the opportunities that new information 
and communication technologies, new mobile technologies offer them and to actively involve them in 
their policies and activities. Only in this way would they be at the necessary technological and 
informational level to meet consumer demands and needs. 
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THE CONFERENCING SYSTEM WONDER.ME AS A REAL 
EDUCATIONAL DEVICE IN VIRTUAL SPACES 

S. Rubesova 
University of Hradec Kralove (CZECH REPUBLIC) 

Abstract 
The paper analyses the applicability of the wonder.me virtual space for higher education in the time of 
Covid-19. The wonder.me enables students and teachers to naturally meet, discuss, teach and learn, 
socialise, cooperate on research projects and other academic activities in pairs or large groups 
synchronistically [1][2]. In this study, we focused on the approaches of emerging didactics and 
pedagogies [3][4] employed through conferencing system wonder.me. The study intends to prove that 
online academic socialising in higher education through wonder.me almost adequately substitutes the 
real-life conversations and meetings, which Covid-19 distance education [5][6] restricted. We offer 
insights into the usability of wonder.me in foreign language speaking skills, debates and discussions 
across university classrooms, cross-curricular teaching, project and research development, 
internationalisation and virtual mobility.  
Keywords: Wonder.me, covid-19, socialising, emerging pedagogies, distance education. 

1 INTRODUCTION  
With the pandemic Covid-19 changes and restrictions implemented on the face-to-face education by 
most states, online course platforms such as Microsoft teams, ZOOM, Skype, and others [7] covered 
the distance higher teaching and learning [8][9][10]). Although asynchronous [11][7][12] online didactic 
approaches were highly extended in spring 2020, autumn 2020 was marked by the migration into the 
synchronous [1][2][11][7][12] online teaching and learning. The computer conferencing platform 
wonder.me, analysed in this project and employed in the university seminars, enables teachers to 
employ unprecedented emerging didactics and pedagogies [3][4]. The easy operation of this 
conferencing platform which is browser-based without any downloading or installation; not prevalent 
among the vast number of other digital devices, programs, applications or platforms, which students 
must embrace during online learning, makes wonder.me practical and advantageous. It ought to be 
mentioned that speaking and holding peer conversations through virtual reality devices seems to be one 
of the most challenging skills in virtual foreign language teaching [13] in the Covid-19 period.  

As Wonder.me offers the easy online students´ gathering, group discussions and talks, we used this 
virtual platform for foreign language conversation approaches, team reflections and discussions of a 
wide range of topics in Spanish as a Foreign Language Seminar (SFL), Academic English Seminar (AE) 
and Spanish for Specific Purposes (SSP), particularly for Spanish in Latin American Studies (SLAm). 
Online meeting and gathering through the wonder.me platform enables students to freely choose the 
sequence of topics discussed and have fun and talk with those peers in small or more extensive group 
settings. Students individually decide whom they want to speak to and how long [14] hovering their 
avatar between topic rooms established by the teacher.  The wonder.me introduces team conversations 
and debates of this virtual space, which resembles a real-world environment, to participants, who in the 
time of Covid-19 restrictions have a unique possibility of practising oral skills through language distance 
learning [5][6]. The wonder.me conferencing system requires students to share their critical ideas and 
individual opinions with their virtual classroom peers to embrace the big-picture ideas from their personal 
or the students´ meticulous opinions in order to broaden the view on the discussed topic.  

The main objective of this case study was to analyse the applicability of wonder.me through a qualitative 
and quantitative survey conducted among university students who until now have been educated 
exclusively through institutional Microsoft teams platform. We analysed the contribution of the 
wonder.me embedded in university second language learning seminars, aiming to assess and evaluate 
the efficacy of this videoconferencing platform [15] in its future applicability in higher education, such as 
internationalisation, virtual mobility, across university classrooms and cross-curricular teaching, project 
and research development in post-digital relation between humans and digital devices[16], Etc. 
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2 METHODOLOGY 
The methodology of this study was twofold, employment of the platform wonder.me in the university 
second language learning seminars with its subsequent analyses performed through a quantitative 
survey, based on questionnaire collected data from proper students.  
The platform wonder.me has been employed in the university second language learning seminars such 
as Spanish as a Foreign Language Seminar (SFL), Academic English Seminar (AE) and Spanish for 
Specific Purposes (SPP), particularly for Spanish in Latin American Studies(SLAm) during the summer 
semester 2021, when distance learning was the only possible manner of teaching students because of 
Covid-19 restrictions and prohibition of leading the face-to-face teaching. Students were submitted to 
oral practice and conversation in seminars, peer-to-peer discussions of assigned themes and topic 
related to their currently studied vocabulary, grammar and topics in particular second language learning 
seminars. The discussions served as a preliminary preparation for academic writing, such as 
subsequent comparative and contrastive essay composition, advantages and disadvantages essay 
writing within the Academic English Seminar. Broadening a view of social-political background and 
issues of Latin American countries,  embodied in the curricular subject document of the Spanish in Latin 
American Studies, was encouraged. The average exposure to wonder.me experience was once or twice 
during the summer semester of 2021, i.e. February to May, while the rest of the seminar learnings were 
realised by Microsoft teams videoconferencing platform. 

The students´ experience gained from wonder.me class integration was studied employing quantitative 
research methods through yes/no/don´t know questionnaire options to five statements.  

2.1 Participants 
The study consisted of N= 31 students, 15 (48.4%) females and 16 (51.6%) males, who participated in 
the survey accomplished by online survey service survio.com. The mean age of the participants was μ= 
21.97 years, ranged between 19 and 25. All respondents were the attendees of the university foreign 
language seminars, while 12 were students of the Academic English seminar and 19 of various Spanish 
seminars.  

2.2 Research statements 
1 The platform wonder.me enabled me to practice an oral foreign language. 
2 The time I was enabled to practice oral second language was longer, employing wonder.me 

platform, in comparison with the practice in the face-to-face in-site classroom.  
3 I have been aware of wonder.me platform before it was employed in university second language 

learning seminars. 
4 The wonder.me is very easy to be used.  
5 I would welcome if wonder.me were also integrated into more university seminars, besides 

university second language learning seminars. 

3 RESULTS 
We studied how the wonder.me platform contributed to university second language learning, especially 
practising communication skills, critical thinking and solving problems, embracing the big-picture idea 
from meticulous peers´ opinions, in order to broaden the view on the discussed topics. 

The awareness of the wonder.me platform and students´ subjective attitudes to learning through virtual 
space conferencing platform were analysed to discover the actual usefulness of wonder.me platform 
and its future employability in further university seminars by more teachers and academicians, opined 
by proper students.   

3.1 The platform wonder.me enabled me to practice oral foreign language 
The majority of students, n=24 (77.4%), stated that through the wonder.me platform, they were given 
space to practice their studied second language, compared to n=4 (12.9%) students who did not feel 
like polishing their oral skills in the second language, while n=3 (9.6%) students provided the do not 
know answer. However, two out of four students whose view consisted of negative answers, plus all 
three respondents with do not know answers indicated technical difficulties with signing in into the 
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platform and browsing through wonder.me on the one hand and lack of personal experience on the 
other. Notwithstanding, all of these no and do not know respondents provided positive feedback in an 
open question of the questionnaire, investigating likes/dislikes and satisfaction/dissatisfaction with the 
usage of the wonder.me platform in second language learning.  

3.2 The time I was enabled to practice an oral second language was longer 
employing wonder.me platform, in comparison with the practice in the 
face-to-face in-site classroom 

The analyses revealed that n=18 (58%) students stated that second language seminars taught through 
wonder.me platform provided them with more prolonged time spent on speaking with their peers and 
improving their studied second language. At the same time n=5 (16.1%) students disagreed and opined 
that the virtual space did not allow them to talk more extended time to their peers in the virtual classroom, 
compared to face-to-face learning. Considering the fact that three out of those five students claimed to 
have technical problems with the browser and their digital devices, their negative answers have not 
been construed as firm evidence of not being allowed to talk longer time than the face-to-face classroom. 
There were n=8 students (25.8%) marking do not know choice.  

3.3  I have been aware of wonder.me platform before it was employed in 
university second language learning seminars 

As shown, there were n= 31 (100%) students who proclaimed not to be aware of the existence of the 
wonder.me virtual space before they were acquainted with the platform in foreign language university 
seminars. Findings from the study proved there was no knowledge of analysed conferencing platform 
wonder.me in 100%. Nevertheless, the gained scores from statement number one imply that 77.4% of 
students noted the potential to use this platform in practising oral skills in second language acquisition 
because of its effortless operation.   

3.4 The wonder.me is very easy to be used. 
Even though there was zero experience with the platform´s operation, it did not discourage students 
from their smooth browsing through the platform and from fulfilling the communicative tasks. The 
analysis demonstrated that n= 21 (67.7%) found the platform easy to be used compared to n=5 students 
(16.1%) who did not advocate the same point of view and n=5 students (16.1%) who did not lean to 
either side of the argument.  

3.5 I would welcome if wonder.me were also integrated into more university 
seminars, besides university second language learning seminars 

The gathered results provided us with a new insight into online learning and students´ expectations to 
be fulfilled. Our results demonstrated that n=15 (48.3%) students countenanced the future employment 
of the wonder.me platform in more university seminars while n=7 (22.5%) students disapproved of this 
challenge and n=9 (29%) students were not decided about the extension of the platform into more 
university seminars.  

Table 1. Obtained data from wonder.me analysis. 

Answers/Statements 1st 2nd 3rd 4th 5th 
Yes (%) 77.4 58 100 67.7 48.3 

No (%) 12.9 16.1 0 16.1 22.5 

Don´t know (%) 9.6 25.8 0 16.1 29 

The following graph plots the students´ values, based specifically on their positive and negative 
determination.  
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Figure 1. Extreme values of the analysis of wonder.me 

As we observe, the YES answers outweigh the NO ones; however, it is inevitable to remark that even 
though the 3rd argument scored 100%, i.e. the complete students´ inexperience in wonder.me usage, 
there were 50% of positive responses in all arguments, except the 5th one where less than half of the 
students, precisely 48.3%, are convinced of the benefits of wonder.me employment in further seminars. 
However, there must not be omitted that 29% is not sure about the argument, i.e. 77.3% of students do 
not decline to embody the wonder.me into more university seminars.  

4 CONCLUSIONS 
This pilot project aimed to examine the feasibility of emerging didactics through virtual space wonder.me. 
The preliminary study demonstrated that the conferencing platform wonder.me was utterly unknown in 
100% among all inquired students, before it was launched in the second language seminars. Despite 
this initial disadvantage, the wonder.me platform was designated as easy to be operated by 67.7% of 
students. The utility of this emerging approach was proved by obtained data from inquired students who 
confirmed the applicability of wonder.me for oral practice, such as debates, discussions and team 
discourses in 77.4%. The conclusions drawn from the project are supported by the data gathered from 
58% of students who experienced more opportunities and more extensive time spent practising oral 
foreign language through virtual wonder.me platform in comparison with the face-to-face learning, 
adumbrate promising future of employability of virtual wonder.me conferencing system in second 
language teaching and more seminars prospectively.  

Moreover, the intention of extending the wonder.me to more university seminars, supported by 48.3% 
of respondents, shifts the conferencing platform wonder.me to a thriving educational device. The 
gathered data provide us with insight into further employability of videoconferencing wonder.me for 
across university classrooms, cross-curricular teaching, project and research development, 
internationalisation and virtual mobility. The findings revealed in this study demonstrate that students 
learn how to address a problem, pitch solutions and interchange their opinions through wonder.me 
platform, switching and browsing between different virtual discussion teams, which are open to those 
who want to express their ideas, innovative methods, Etc., which is also a substantial prerequisite for 
project research developments and contributing to internationalisation between universities and 
institutions. Students learn to accept that almost none of discussing peers maintains the same ideas or 
opinions; and broaden horizons within the studied subjects or across classrooms through cross-
curricular learning. Finally, an advantage of an easily manoeuvrable platform, which enables participants 
to convey their ideas and views clearly and efficiently, is crucial for enjoyers´ usage of the new software, 
which contributes to its potential embodiment into didactics of future distance learning and teaching.  
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Abstract 
The pandemic has led to a revolution in university education worldwide since the beginning of the year 
2020. Most face-to-face universities in Spain have been forced to adopt telematics and virtual teaching. 
However, the data indicate that more than half of the students enrolled in a non-face-to-face university 
drop out before completing their studies, highlighting the difficulty of maintaining motivation and planning 
for students when teaching is purely virtual. In this work, we present a structure of a global planning and 
management system to help students think and plan at macro-scale (goals), medium-scale (projects 
and activities) and micro-scale (objectives and tasks) levels. This structure can help students to 
undertake management difficulties at their university stage successfully. The macro-scale planning 
defines the long-term milestones that the student sets for himself in the different areas of his life. The 
medium-scale planning defines the different projects and activities to achieve the former milestones 
using a Gantt chart to show the overview. The next step is to break the activities down into minor 
elements for their appropriate management. One of the most practical ways is to chunk them into tasks 
of no more than 2 hours in length and use the calendar for writing down the appointments. The combined 
use of this methodology and related tools allows the student to have global planning from the macro to 
the micro that will allow him to successfully achieve the milestones defined in the different areas of his 
life without unnecessary stress. Furthermore, this methodology, once extended, would allow universities 
to reduce their dropout rate if it is widespread among incoming students through productivity and time 
management training in the early stages of university degrees. 

Keywords: Productivity, telematic teaching, (personal) time management, subject management, multi-
tasking, productivity tools, planning and organization.  

1 INTRODUCTION 

1.1 Spanish University System dropout rate 
Data from the latest edition of the U-Ranking report prepared jointly by the BBVA Foundation, and the 
IVIE [1] show that, on average, one-third (33.3%) of students who enroll in a university degree program 
do not complete it. In addition, one in five (21.4%) drop out of the Spanish University System (SUS) 
before completing their studies (Figure 1).  

 
Figure 1. The dropout rate in Spanish face-to-face universities for the 2012-2013 academic year. Source: [1] 
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However, as shown in Fig. 2, the modality of teaching (in-person or not) is crucial in measuring the 
dropout rate. Non-face-to-face universities have twice as many degree dropouts as face-to-face 
universities. When SUS dropouts are considered, non-face-to-face universities have four times as many 
dropouts as face-to-face universities, as illustrated in Fig. 2. These data indicate that more than half of 
the students enrolled in a non-face-to-face university drop out before completing their studies, 
highlighting the difficulty of maintaining motivation and planning for students when teaching is purely 
virtual. 

 
Figure 2. The dropout rate in a university degree program (panel a) and dropout rate in the Spanish 

University System (panel b) during the first, second and third-year Source: [1] 

The pandemic has led to a revolution in university education worldwide since the beginning of the year 
2020. Most face-to-face universities in Spain have been forced to adopt telematics and virtual teaching. 
The virtualization of teaching has meant that students have to face the challenge of the transition from 
secondary to higher education with barely any direct support from the teaching staff. These factors result 
in high levels of stress and unstable psychological and emotional health in students, which has an 
unfavorable impact on their decision to remain at university. Everything seems to indicate that, although 
there may be a gradual return to more face-to-face teaching in the coming months, telematic and hybrid 
teaching will continue to play a central role in university studies shortly. 

1.2 Associated cost 
As seen in Fig. 3, of the 376.794 undergraduate students who entered the SUS in the 2012-2013 
academic year, 125.560 dropped out (77.100 after the first year of studies, 32.300 after the second, and 
16.160 after the third). According to the statistics, the annual cost per student for the university in the 
years analyzed was around 5,100 euros per year. The time at which a student dropout (illustrated in Fig. 
2) is also relevant in determining the economic cost since a student who drops out after two years of 
study is twice as expensive as one who leaves after the initial year. Taking into account: (i) the number 
of undergraduate dropouts, (ii) the year in which the dropout occurs, and (iii) the cost in public and 
private university institutions, an undergraduate dropout rate of 33.3% represents a total cost of close 
to 1 billion euros per year or 11.9% of total annual university spending. In public universities (the majority 
in Spain), these costs are borne on the one hand by taxpayers, who solidarily finance the training of 
university students through the taxes of citizens and companies and families who must pay university 
fees. In private universities, these costs are financed entirely by the families. 
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Figure 3: Total cost scheme of student dropouts. 

1.3 The causes behind de dropouts 
Given this situation, the question that should be asked is: what are the leading causes of university 
dropout? According to the literature review conducted by [2], the variables influencing SUS dropout can 
be classified into two large groups: variables before university entrance and those after it (Fig. 4). 

 
Figure 4: Classification of the leading variables influencing Spanish University System dropout. 

Among the previous variables, multiple authors highlight the close relationship between the decision to 
drop out and academic performance before entering university ([3], [4], [5], [6], [7], [8], [9], [10]). Thus, 
the dropout rate is much lower among students with better academic performance before entering the 
SUS. On the other hand, there are studies ([11] and [12]) that show that the use of learning strategies 
and study techniques acquired in previous stages have a decisive influence on student performance in 
the degree program and can condition their decision to remain in or dropout of the degree program. 
Finally, within these previous variables, some studies link the abandonment of university studies with 
low self-confidence beliefs, and student motivation ([13]), the lack of information to make the right choice 
([14]), or the inadequate educational and professional guidance received ([4]). 

Among the post-entry variables, poor academic performance is again one of the main reasons for 
dropout ([15]). The other two critical factors related to college dropout are: (i) attendance at university 
classes; different authors ([4], [16], [14]) have shown that the dropout rate is lower among students who 
regularly attend class. And (ii) the existing bond between students and their professors ([17]). Close and 
continuous student-teacher relationships favor students to develop a better adaptation and decrease 
the dropout rate. Finally ([18], [19], [20], [21], [22]) show that a large proportion of students drop out 
because they are forced to combine university with a job that requires a high number of hours of 
dedication. Dedicating their time and effort to both at the same time is not an easy task. It results in an 
inability to keep up with the pace and demands of university studies that finally culminates in dropping 
out. However, it has been observed that students in these situations who present adequate time 
management skills are more successful and are not forced to drop out ([23]). 

This analysis shows that the dropout phenomenon is a multi-causal problem, which includes (i) the 
student's early academic performance; (ii) the need to combine university requirements with family and 
work needs; and (iii) student-professor relations. Frequently, students who have recently arrived at the 
university from secondary education find themselves faced with an increase in the complexity of their 
studies, both in terms of the number of subjects and the volume of content, as well as the demands of 
the system and the teaching staff. Somehow, they come from a "single-task" environment and suddenly 
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enter the "multi-task" world. Classes, deliveries, exams, and, in most cases, all this combined with the 
tasks involved in starting a life outside the family nucleus and sometimes combined with work obligations 
means that the natural consequences of this situation are stress, dropout or failure at university, as well 
as lack of confidence. 

For this reason, it is essential to promote projects such as the "zero course" that make it possible to 
bridge the gap between the student's previous knowledge and what they will find in the new degree, as 
well as to provide the student with the necessary knowledge in terms of organization, productivity and 
time management to face the higher demands, workload, and multi-tasking of the university education 
system. To address this problem and thanks to the training and experience of the authors of this work 
in both the university and entrepreneurial world, this work allows us to introduce an overview of the main 
techniques and tools of productivity and project management used today by large companies and 
entrepreneurs to adapt them to the field of university students in order to face their university stage 
optimally.  

2 METHODOLOGY AND EXAMPLES 
In this work, we present the structure of a global planning and management system that helps students 
to think and plan at macro-scale (milestones), medium-scale (projects and activities), and micro-scale 
(goals and tasks) levels so that they can successfully undertake management difficulties in their 
university stage. 

Fig. 5 shows the general structure of the different planning elements (milestones, projects, activities, 
goals, and tasks) for the different time scales at the macro (years), medium (quarter and month), and 
micro (week, day, and hour) levels as well as the different tools (strategic mind map, Gantt chart, 
agenda, and calendar) associated with each scale. 

 
Figure 5. Integral planning structure and tools at macro (years), medium (months)  

and micro (hours) levels focused on university students. 

2.1 Macro-level planning: the strategic mind map 
The objective of macro-scale planning is to overview the different 1, 3, and 5-year milestones that the 
student sets for himself in the different areas of his life. This strategic mind map is the compass that 
guides the student by giving them a clear vision of where they are starting from and where they want to 
be in the coming years. As an example, Fig. 6 illustrates a strategic mind map with the different goals 
that students wish to achieve at the university level and in the different areas and facets of their life. 

The joint planning of the different areas of the student's life is essential in order to be able to balance 
the monthly and weekly planning later so that all areas of the student's development and integral 
evolution are covered. Planning only for university obligations will result in a life focused only on that 
area and neglecting the rest. One of the most common consequences that derive from this approach is 
an "identification" of the student with his university performance (for example, with grades), so that when 
the expected results are not achieved (e.g., low marks), or those that are socially demanded, the student 
feels that his life lacks meaning, he feels lacking in motivation and support, and the doubts bring him 
closer to the possibility of dropping out of university. That is why the student must always keep his 
milestones in mind to feel responsible for his goals. In this way, if punctual achievements decline in any 
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of these milestones, the student will have tools and methods to learn from the mistakes and continue 
advancing. 

 
Figure 6. Strategic mind map with an example of the different milestones that a student wishes to achieve at 

the university level and in the different areas and facets of their life. 

2.2 Medium-level planning: the Gantt diagram 
The objective of medium-scale planning is to define the different projects, which divide in activities, that 
the student must face for the different milestones set at the university level (subjects), as well as at the 
family level, relationships, friendships, and, if necessary, at the work level within the year they are 
planning. A project should at least cover the following three characteristics: (i) have a clearly defined 
SMART goals (explained below); (ii) that helps to manage the necessary time resources and (iii) that 
helps to simplify the complex gradually and progressively through the activities. It is crucial to associate 
at least one SMART goal to each activity defined within the medium-scale planning in order to be able 
to quantify whether the activity has been completed.  For a goal to be considered SMART, it must meet 
the following five characteristics: Specific or be as concrete as possible; Measurable so that we can 
know that we have achieved it; Achievable or be as realistic as possible; Relevant or be challenging and 
Time-bound or be delimited in time, i.e., with a specific delivery date. 

As an example, it can be considered that a one-year milestone could be to pass the subjects of the first 
year. Each of these subjects can be considered an independent project due to its complexity, which 
comprises several activities such as theoretical classes, practical classes, laboratory practices, field 
practices, group work, and final evaluation. In order to complete the project, it is necessary to fulfill each 
of these activities, which will have a SMART goal, a limited period in which they must be developed, and 
a completion date. Tab. 1 shows an example of the breakdown of activities, smart goals, and dates for 
the project: Subject 1. 

Table 1. Example of the breakdown of activities, smart goals, and dates for the project: Subject 1. 

MILESTONES PROJECT ACTIVITIES SMART GOALS START END 
PASS 1ST YEAR 
SUBJECTS SUBJECT 1 THEORETICAL CLASSES Prepare notes for the exam 1/10/2021 20/1/22 

  PRACTICAL CLASSES Learning to solve each type 
of problem 1/10/2021 1/1/2022 

  FIELD PRACTICES Deliver the practices 1/11/2021 1/1/2022 
  GROUP WORK Defend the group work 10/1/2022 20/1/22 

  EVALUATION Pass the course with an 8 or 
higher 6/2/2022 7/2/2022 

This structure of projects, activities, and dates allows the student to represent all the information in a 
Gantt chart, as shown in Fig. 7. A Gantt chart is a project management tool for planning and scheduling 
tasks over a given period. Thanks to an easy and convenient visualization of the planned actions, it 
allows tracking and control of the progress of each of the stages of a project and, in addition, graphically 
reproduces the activities, their duration and sequence, as well as the overall project schedule. 
Developed by Henry Laurence Gantt at the beginning of the 20th century, the diagram is shown in a 
horizontal bar chart ordered by activities to be carried out in specific time sequences.  
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Figure 7. Gantt chart with projects and activities including data of Table 1. 

This tool allows the student to organize in time each of his quarters and months and to have an overview 
of the number of activities he has in parallel at each moment of the year, which allows the student to 
make adjustments in advance to adapt it. 

2.3 Micro-level planning: the agenda and the calendar 
In micro-scale planning, the student counts on two fundamental tools: the task manager and the 
calendar of events. 

2.3.1 The tasks 
Once the Gantt chart with the different activities of the different projects has been made, it is easy to 
select those activities that the student will work on each month and the associated goals that they want 
to achieve. Once the activities to be worked on have been selected, the next step is to break them down 
into more minor elements to manage them. One of the most practical ways to break down activity is to 
chunk it into tasks of no more than 2 hours in length. To quote the words of Wynn Davis, "No project is 
difficult if you break down the complex into small activities and tasks." Fig. 8 shows a mind map with a 
complete example of one-year milestones (blue), projects (red), activities (yellow), goals (purple), and 
tasks and sub-tasks (green).  

 
Figure 8. Mind map with a complete example of one-year milestones (blue), projects (red), activities 

(yellow), goals (purple), and tasks and sub-tasks (green). 

The definition of the week's tasks. allows the student to meet deadlines without stress and to finish 
activities on time and with peace of mind, which translates into greater control and elimination of stress 
and anxiety from his life. However, it also allows the student not to forget about all the facets that make 
up its development. With the periodic review of these organizational schemes, the student can make 
modifications and adjustments, thus feeling that they are in charge of their own personal and 
professional development. 

In order to achieve good task management, the student must follow a series of steps. First, the student 
should centralize all tasks in one place or tool. Second, it is essential to write down the task just when it 
arises to get it out of their head as soon as possible. Third, it is essential to assign a date to their tasks 
so that the student can anticipate and meet the deadline without being rushed. Fourth, always write 
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tasks starting with a verb, for example, study, prepare, draft, calculate, or design. Fifth, divide large tasks 
(longer than two hours) into sub-tasks and distribute them throughout the day or week. Sixth, identify 
well those critical tasks from the repetitive or mechanical ones to assign them to the time of the day that 
best corresponds to them. The first hours of the morning are usually better to do the tasks that require 
more concentration.   

2.3.2 The calendar 
The calendar should serve to show the student the time they do not have available. It is a standard error 
to think that managing a calendar consists only of writing down the appointments, events, and 
commitments that the student has. To manage a calendar correctly is necessary to follow defined 
guidelines to avoid the increasing saturation and lack of time that students often experience when they 
start their university studies. First of all, it is important to differentiate the task manager from the calendar. 
The tasks that the student is defining should go to the task manager since they are things that they have 
to do at most on a specific day. 

In contrast, events have to happen on a specific day and time and therefore should go to the calendar. 
The student should try to keep clear at all costs his most productive hours free of commitments or events. 
These will be the critical hours to accomplish his most important tasks. These hours are often the early 
morning or early afternoon. It is also essential for the student to preserve and protect one or two days 
off from events in their calendar. These days should focus on higher-level tasks that require extra 
concentration and rest and recharge energy. Suppose the student notice certain events that repeat 
cyclically in the calendar. In that case, it is time to consider whether these events are really necessary 
or substitute them for a call, message, or email to increase the time available during the week. 

2.3.3 Time blocking 
A widespread problem among students is the complaint about lack of time to attend to all the academic, 
work, social, and family commitments they face daily. The hours of the day are the same for everyone. 
However, some ideas and tools allow optimizing the agenda to identify certain routines that produce 
time leaks. In the end, working more is not the solution. It is better to focus on working smarter by 
lightening the agenda and getting free hours to enjoy rest and recharge energy. 

Planning through the Gantt chart allows the student to have clarity about the activities they have decided 
to carry out in a specific month. However, it is then necessary to define the activities, goals, and tasks 
to be accomplished each week and each day. To do this, it is essential to block the time needed to 
perform each of the tasks, and for this, the student can use the time-blocking tool. Time blocking is a 
great technique that makes it easy to focus to the hours during the day. The basic idea behind this 
technique is giving every hour a job and creating an intentional plan for the student’s day. This technique 
makes it easier to sit down and get to work. The most important points to consider when structuring the 
day are described below: 

1 List the day’s 3 Most Important Tasks (MITs) and how much time each one needs.  
2 Schedule the known events  
3 Schedule the MITs  
4 Use conservative time estimates  
5 Have a shortlist of shallow tasks to work on if extra time appears.  
6 Do the best to stick to the schedule  

For students who are just beginning to develop the time blocking technique, it can be convenient to use 
a template such as the one shown in Fig. 9 to structure their day. The use of this type of template gives 
focus to the student because it allows him to have always clear and present, which are the MITs of the 
day and the time available to perform them. 
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Figure 9. Example of template for time blocking. 

3 CONCLUSIONS 
The pandemic has led to a revolution in university education worldwide since the beginning of the year 
2020. Most face-to-face universities in Spain have been forced to adopt telematics and virtual teaching. 
However, data show that, on average, one-third (33.3%) of students who enroll in a university degree 
program do not complete it. However, as shown in Fig. 2, the modality of teaching (face-to-face or not) 
is crucial in measuring the dropout rate. Non-face-to-face universities have twice as many degree 
dropouts as face-to-face universities representing a total cost of close to 1 billion euros per year. The 
state-of-the-art shows that the dropout phenomenon is a multi-causal problem, which includes (i) the 
student's early academic performance; (ii) the need to combine university requirements with family and 
work needs; and (iii) student-professor relations. Frequently, students who have recently arrived at the 
university from secondary education find themselves faced with an increase in the complexity of their 
studies, both in terms of the number of subjects and the volume of content, as well as the demands of 
the system and the teaching staff. However, it has been observed that students who present adequate 
time management skills are more successful than those who do not and are not forced to drop out. 

For this reason, this work introduces an overview of the main techniques and tools of productivity and 
project management used today by large companies and entrepreneurs to adapt them to the field of 
university students in order to help them to face their university stage optimally. The basis of this work 
is to develop a structure that allows the student to plan at three different scales: macro (years), medium 
(months) and micro (hours) scales. The objective of macro-scale planning is to overview the different 1, 
3, and 5-year milestones that the student sets for himself in the different areas of his life throughout a 
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strategic mind map. This scale provides direction to the student’s life. Next, the medium-scale increases 
the level of detail in the student’s planning. The objective of medium-scale planning is to define the 
different projects, which divide in activities, that the student must face for the different milestones set at 
the university level (subjects), the family level, relationships, friendships, and, if necessary, at the work 
level. This structure of projects, activities, and dates allows the student to represent all the information 
in a Gantt chart to provide the student an overview of the what to focus during the different months of 
the year. Finally, in the micro-level the student can define the activities, goals, and tasks to be 
accomplished each week and each day using the time blocking technique, tasks and calendar. The 
basic idea behind this technique is giving every hour a job and creating an intentional plan for the 
student’s day. This technique makes it easier to sit down and get to work by listing the day three most 
important tasks (MIT) and how much time each one needs and scheduling the time for this MITs. This 
works provides a template for this purpose.  

The combined use of this methodology and tools allows the student to have a global planning from the 
macro to the micro that will allow him to successfully achieve the milestones defined in the different 
areas of his life without the unnecessary stress. The joint planning of the different areas of the student's 
life is essential in order to be able to balance the monthly and weekly planning later so that all areas of 
the student's development and integral evolution are covered. Furthermore, this methodology, once 
extended, would allow universities to reduce their dropout rate if it is widespread among incoming 
students through productivity and time management training in the early stages of university degrees. 
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REAL REMOTE LABS: THE CLOSEST EDUCATIONAL TOOL TO 
REALITY TO CARRY ON ENGINEERING PRACTICAL LESSONS IN A 

REMOTE LEARNING SCENARIO 

U. Hernandez-Jayo, J. Garcia-Zubia 
Universidad de Deusto (SPAIN) 

Abstract 
Last year, due to coronavirus we have had to move from a face-to-face to a remote model in which the 
way we interact with our students and them with learning resources is exclusively over Internet. Every 
lecturer, had to adapt his/her learning model to PC-based tools, performing real-time classes, 
recording videos, accessing virtual resources and so on. 

These tools for non-university education or vocational training may be sufficient, but not in higher 
education, and mainly in technical disciplines such as engineering and certain training cycles, where 
the competencies derived from practical sessions are essential to assimilate a high percentage of 
theoretical content. 

But what tools can we offer students to carry on their learning process from home in the same way as 
if they were in the labs of the university? It seems that more than ever remote labs have been the 
solution or perhaps the best alternative. 

In our paper we want to share with the entire university education community our experience using the 
remote laboratories during the pandemic. During the second semester of 2020 academic year, 
lecturers from University of Deusto offered to their students remote labs in the areas of robotics, 
electronics, FPGA and Arduino. This paper introduces these labs and show how lecturers from other 
universities can access and use them.. 

Keywords: Remote labs, remote experimentation, real remote experiments, e-learning. 

1 INTRODUCTION AND SCOPE 
A remote laboratory is a learning tool used mainly as support in educational platforms related to 
science and engineering. These tools are typically used in those cases in which developing certain 
work in the campus facilities is not easy (availability of equipment, schedules, etc.). The remote 
laboratory is also offered as a complement to the face-to-face laboratory sessions, allowing students 
to repeat an exercise or an experiment remotely, as many times as they wish, eliminating the 
restrictions in terms of distance and time, since through the Internet students can access the 
laboratory whenever they want and from wherever they want [1]. 

A remote laboratory can be defined as an emerging educational resource that combines hardware and 
software technologies, which facilitates the remote distribution of practical content via web and allows 
the user to configure, control and/or monitor real physical parameters of the experiment under test. 

There are practically as many types of remote laboratories as there are teaching subjects, since a 
remote laboratory could be developed to allow access to practically any type of experiment, whether in 
the field of chemistry, physics, robotics or even nuclear energy as in the case of the remote laboratory 
based on a nuclear reactor offered by MIT [2]. This means that the use of remote laboratories is not 
restricted for application in a single educational environment, but can be used to control more 
equipment than those that are usually controlled by a computer. Then, in a remote lab, the workbench 
is not in front of the student, because it is instead provided through the Internet. Using this approach 
the experiment can be performed anywhere there is an Internet connection (at home, on the street, at 
a café. . .). As del Alamo said ‘‘If you can’t come to the lab. . . the lab will come to you” [3]. 

Throughout the following sections, we will present the use that the authors of this work have been 
making of 2 examples of remote laboratories, which have been a key tool during the past pandemic to 
continue offering content and practical experiences to our students in the field of electronics. 
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1.1 VISIR Remote Lab for analogue electronic teaching 
VISIR is probably the most awarded, shared, referenced and longest-running remote laboratory in the 
world. Professor Ingvar Gustavsson, after some prototypes development (he started his work in the 
VISIR in 1999), released the version 3 of the VISIR remote lab in 2009. The main improvement and 
advance respect similar initiatives was the designed relay switching matrix that allowed students to 
create over it real implementations of circuits using real components, by previously the design of these 
circuits in a virtual breadboard. The completed and detailed description of VISIR was first included in 
the work published in IEEE Transactions on Learning Technologies [1]. This paper, according with 
IEEExplore has been cited 103 times and has received 1391 full text views. According with Google 
Scholar has been cited 208 times, so it is possible to observe the impact that this publication had on 
the area of knowledge of remote labs. 

Nowadays, it is possible to find VISIR instances in Sweden (1), Spain (2), Portugal (1), Austria (2), 
Germany (1), India (1), Morocco (1), Argentina (2), Brazil (2), Costa Rica (1) and USA (1). VISIR has 
been also the core and engine on multiple European projects as VISIR+ [2] and PILAR [3], which have 
allowed the spread of VISIR around the world, increasing the number of potential users of this lab. 
Even more, the International Association of Online Engineering (IAOE) count with a Special Group of 
Interest denoted as VISIR Federation which goal is to provide a uniform system where students can 
register and use the federated VISIR based laboratories and learning materials from different 
institutions belonging to the federation (http://online-engineering.org/VISIR-Federation_about.php) [5] 
[6]. Also, thank to this ecosystem generated around VISIR, thousands of students have learnt using 
VISIR, context where VISIR has been probed to have a positive effect in the students’ learning 
process [7][8]. 

Basically, VISIR offers the same instruments and mostly same capabilities of an analogue electronics 
hands-on labs, but in a remote way. Thanks to the provided realistic interfaces (Figure 1), user can 
build and test electronics circuits using real components and test their behaviour with real instruments. 

 
Figure 1. VISIR remote lab breadboard at client interface 

It is important to bear in mind that the use of the VISIR requires a previous configuration phase in 
which the teacher is involved. As in a real-traditional experience, the teacher prepares the laboratory 
with the components and circuits he wants to experiment with his students. In VISIR there is a similar 
process, so that only those components and circuits predefined by the teacher can be practiced by the 
students.  

This preliminary configuration phase is carried out on the switching matrix, the core of the VISIR 
together with the PXI system (Figure 2). In this switching matrix, teacher places the components he 
wants to offer to his students and also he carries out the necessary wiring so that the circuit made by 
the student on the virtual board, becomes a real circuit through the switching matrix.  

Once the circuit is implemented, it can be powered by the DC power supply or by the function 
generator (AC source) and measure the circuit response using the oscilloscope and/or multimeter 
functionalities (Figure  3). All these instruments are hosted and managed by a National Instruments 
PXI system, which provides speed, robustness and reliability to the measurements made. 
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Figure  2. VISIR remote lab hardware: switching matrix on the top and the PXI  

with the instruments at the bottom.  

 
Figure  3. Set of available instruments at VISIR.  

With current VISIR setup provided by the University of the Deusto, the following set of experiments 
can be performed: 

1 Resistor association, Ohm’s Law and Kirchhoff’s Law experimentation with up to four resistors 
(2 of 1kΩ and 2 of 10kΩ). With this 4 resistors, the user can build any topology. Also the voltage 
can be measured in all the nodes and currents can be measured at the beginning of all the 
generated branches. 

2 A different set of RC and CR filters for its characterization: frequency response, cut-off 
frequency, Xc measurement, and so on. 

3 A different set of RL and RLC circuits.  
4 Diode characterization, measuring its characteristic V-I curve. Different set of diodes are 

available.  
5 Half-wave rectifier with three different types of diodes. Also the rectifier can be combined with 

an output filter to obtain an AC-DC converter.  
6 A set of circuits with operational amplifiers 
7 Characterization of the different working areas of a BJT 
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1.2 WebLab-Deusto FPGA remote lab for digital electronic teaching 
Programmable logic is fundamental topic in current electronics syllabus. Experimentation is usually 
carried out by implementing digital systems on FPGA technology [4]. The continuous advance in the 
technology causes the gradual appearance of new devices that imply the consequent updating of the 
hands-on laboratories. This technological advance, together with the demanding process of synthesis 
and implementation required in FPGA experimentation, entails the need to use proprietary software 
from the manufacturer of the device that usually requires considerable performance and is sometimes 
not multiplatform.  

The fundamental characteristic of the WebLab-Deusto FPGA remote laboratory that we use, is the 
division of the workflow stages into three processes, all of which can be developed from the laboratory 
itself with the only requirement of an Internet browser. For the development of the two initial stages 
(Analysis of project requirements and System design through a hardware definition language), the 
remote lab provides an advanced HDL editor, along with a cloud file system for each user (Figure 4). 
All students can have their IDE online simultaneously in which to capture the design through VHDL or 
Verilog. 

 
Figure  4. Interface of the WebLab-Deusto FPGA remote lab 

Once the student finishes with the coding and wants to proceed to the synthesis and implementation 
of the designed circuit, you must click on the "Synthesis / Implementation" button. Once the student 
finishes with the coding and wants to proceed to the synthesis and implementation of the designed 
circuit, you must click on the "Synthesis /Implementation" button. This entails the generation of a new 
task in a centralized queue that can be managed by a variable number of distributed systems 
responsible for the synthesis and implementation of each task. Once the student finishes with the 
coding and wants to proceed to the synthesis and implementation of the designed circuit, you must 
click on the "Synthesis / Implementation" button. This entails the generation of a new task in a 
centralized queue that can be managed by a variable number of distributed systems responsible for 
the synthesis and implementation of each task. The process responsible for the treatment of tasks is 
implemented in the form of a docker, allowing to alter the number of concurrent services based on the 
demand of users at each moment. 

During the synthesis and implementation of a system, the console shows in real time the output of the 
system that is in charge of the process, being able to access the generated log files and observe the 
resulting errors and warnings (Figure 5). 
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Figure  5. Console output during synthesis/implementation process 

Once the bitstream is correctly generated, the "upload into device" button is enabled in the laboratory 
to perform the last stages of the workflow. Then the student can choose the instance of 
experimentation in which to carry out the programming of the FPGA among all those that are free at 
that moment. In case no instance is available, the Remote Laboratory Management System (RLMS) 
WebLab Deusto provides a FIFO queue that is responsible for managing student demand 

Finally, one of the available instances is selected and the proper FPGA device is programmed. The 
student has a realtime image of the development system where he can observe the evolution of the 
system and check the evolution of the following output peripherals: 

- 4 multiplexed 7 segment displays 
- 16 LED diodes 
- 1 DC motor 
- 1 servomotor 
- 1 stepper motor 

In addition, the laboratory provides 17 virtual switches and 5 pushbuttons that generate the 
consequent stimulus to the device. Finally, an UART terminal facilitates the debugging of the system 
(Figure  6). 

 
Figure  6. Debugging view of the WebLab-Deusto FPGA Remote Laboratory 

The connection to this lab is managed by a queue system. The user can use the programming 
environment with no time limit. However, because the experimentation is in real time over real boards, 
students have 2 minutes to check the operation of their programs on one of the 10 real cards available 
to them. The average waiting time to access these cards is between 1 and 2 minutes. 
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2 METHODOLOGY AND CONTEXT 
Although during the pandemic the use of VISIR and WebLab-Deusto FPGA remote labs had been 
intensive, the way in which we have been using are close similar to the previous years. VISIR remote 
lab has been used in Electronics, a first-year basic subject where students are introduced to the key 
concepts of analog electronics. WebLab-Deusto FPGA remote lab has been used in Logical 
Programmable Devices subject (a second-year subject), where students learn the main concepts of 
these systems and how to program them. 

Our approach to practical experiences teaching engineering is similar to other teachers, being aware 
that practical exercises and experiments are fundamental in any technical discipline either in 
educational or investigation areas. Using the words of Ingvar Gustavsson (inspired in Max Planck): 

‘‘Experimenting could be compared to a conversation with nature. The experimenter asks and nature 
answers. The tricky thing is formulating a useful question and above all interpreting the answer. The 
only way to learn the language of nature is performing many experiments in laboratories that can be 
hands-on or remote.” 

To achieve that, the easiest way to implement these activities is to go to hands-on laboratories, which 
offer real hardware, instruments and experiments. However, sometimes this is not possible, like during 
the pandemic, or many of these experiments require special and expensive instruments or the number 
of equipment units is insufficient for all the potential users due to their size or maintenance 
requirements. 

Alternatively, virtual laboratories, simulators and remote laboratories can play a key role in teaching 
specific areas of technical courses such as analog or digital electronics, and other disciplines such as 
radio communications or automatism and instrumentation control. While virtual laboratories can be 
used in certain experimental activities where simulation may be enough, they are not as effective as 
the laboratories in which users can play and interact with real equipment, according to the learning-by-
touching or active learning approaches. Moreover, according to the Accreditation Board for 
Engineering and Technology (ABET), practical exercises should help students achieve a set of 
competences that virtual labs cannot satisfy [9]. 

Then, within the context in which we have employed the remote laboratories (and during the pandemic 
they were our only resource), the objectives were: 

1 To offer students tools as close as possible to those available in the traditional laboratory 
2 To enable them to carry out the same actions and achieve the same learning outcomes 
3 That they were simple and intuitive to use 
4 To allow different degrees or levels of learning, starting from simple exercises and being able to 

reach higher levels of complexity. 

The way in which remote labs are used in class does not differ from the way a hands-on session is 
addressed. In both subjects, students are given the statement of the practices or exercises they have 
to complete. Along with this information, the teacher performs a number of previous examples, both of 
use of the remote laboratory and of circuit execution (VISIR) or programs (WebLab-Deusto FPGA).  

For both laboratories, short explanatory videos are made available to students that they can view 
when they need to.  Students have to complete the hands-on exercises and send the results to the 
teacher. In many cases the results are presented and discussed in a Word document, or the teacher 
asks them to record a short video in which they explain how they carry out the practice. 

3 RESULTS 
As indicated throughout this article, we have experience with remote laboratories for nearly 15 years. 
However, it has been during the pandemic when we had been forced to use them as there was no 
alternative. Both pedagogical and technological efforts have allowed us to demonstrate that: remote 
laboratories are a valid alternative for teaching engineering; they are sufficiently robust to support 
thousands of connections made by hundreds of users; they allow the same learning results to be 
obtained as those expected from face-to-face sessions 

Also for us it is important users experience. As an example, next table shows the result of the 
satisfaction questionnaire that we share with our students. It is based on a seven-point Likert scale (1-
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strongly disagree to 7-strongly agree) and it give us qualitative information about users perception 
about the usability, utility, immersion and satisfaction using our remote labs. This table presents the 
average value obtained from the surveys answered by the users of the WebLab-Deusto FPGA remote 
laboratory. 

Table 1. Students' opinion survey. 

  Question Average 
1 US The remote lab is easy to use. 6,2 
2 IM Using the remote lab feels like using a real lab. 4,6 
3 IM My interactions with the remote lab seem real.  5,1 
4 UT The remote lab helps me learn. 6,4 
5 IM When working on the remote lab I concentrate on the assigned tasks. 6,2 
6 US I can predict the result of using each element in the remote lab interface. 5,4 
7 US The remote lab layout is sufficiently apparent so that help is not needed to use it. 6,1 
8 UT The remote lab meets my requirements. 5,9 
9 UT The remote lab will help me pass the course. 6,4 

Questions 1, 6 and 7 are focused in usability (US: how much easy is to use the remote lab) and two of 
them are higher than 6, so in general terms this remote lab is easy to use from the point of view of the 
students. 

Questions 4, 8 and 9 are focused in utility (UT: how much useful is to use the remote lab) and all of 
them are higher than 6 or close to it, so this remote lab is a useful tool from the point of view of the 
students. Question 9 clearly remarks that the remote lab is needed to be success in the course. 

Questions 2, 3 and 5 are focused in immersion (IM: how much immersed is the student when using 
the remote lab). The values are dispersed but always they are higher than 4. Attending to [10] 
“Immersion is a psychological state characterized by perceiving oneself to be enveloped by, included 
in, and interacting with an environment that provides a continuous stream of stimuli and experiences", 
so looking at the question 2 we can see that the value is not low, but comparing this value with the rest 
of the values, it can be said that the students do not feel so much that the remote lab is real, even 
knowing that it is real. Immersion is an interesting research field in remote experimentation.  

An important aspect that we want to highlight is technical robustness of the remote labs that we use. 
This is thanks to the support of LabsLand (https://labsland.com/), spin-off of the WebLab-Deusto 
research group and responsible for maintaining, managing and producing remote and reliable 
laboratories for the entire educational community. 

4 CONCLUSIONS 
VISIR and WebLab-Deusto FPGA remote labs are part of the available portfolio of remote labs traded 
by LabsLand, the spin-off of the WebLab-Deusto research group of the University of Deusto.  

The massive use of both remote labs has been possible because both are stable, effective and 
reliable remote labs for more than 10 years in case of VISIR and 2 years in case in WebLab-Deusto 
FPGA. This makes possible to offer this remote lab professionally and as a final product to institutions 
and users interested in having a VISIR or WebLab-Deusto FPGA remote lab instance or having 
access to some of the instances currently available on the LabsLand portal [11]. 

It is important to note that thanks to the repository of resources (remote labs) offered by LabsLand, if 
teachers around the world have access to these same tools, both teaching materials and learning 
scenarios are the same. This confluence offers us a unique scenario in which to share experiences 
and knowledge in comon way. In fact, many of the circuits available at VISIR or the examples 
implemented on WebLab-Deusto FPGA are contributions from professors from institutions other than 
the University of Deusto who are already users of these remote laboratories.  

From these lines, the authors want to offer to all those teachers who want to know about remote labs,  
to teach them how to use them and who see the potential they can offer in their subjects. 

3128



REFERENCES 
[1] Pester, A., Alves, G.R. "WebLabs in Education". Guest Editorial in the International Journal of 

Online Engineering (iJOE).Vol.3, No. 2. ISSN: 1861-2121. 2007 

[2] Hardison, J., DeLong, K., Bailey, P.,Harward, V.J. "Deploying Interactive Remote Labs Using the 
iLab Shared Architecture" in  Proceedings of Frontiers in Education (FIE) Conference, pp. S2A-1 
S2A-6, October 2008 

[3] J.A. del Alamo, MIT iLabs: towards a community of internet accessible laboratories, Keynote 
invited paper presented at International Conference on Remote Engineering and Virtual 
Instrumentation, Porto, Portugal, June 23–24, 2007. 

[4] I. Gustavsson et al., "On Objectives of Instructional Laboratories, Individual Assessment, and Use 
of Collaborative Remote Laboratories," in IEEE Transactions on Learning Technologies, vol. 2, no. 
4, pp. 263-274, Oct.-Dec. 2009. doi: 10.1109/TLT.2009.42. 

[5] G. R. Alves et al., "Spreading remote lab usage a system — A community — A Federation," 2016 
2nd International Conference of the Portuguese Society for Engineering Education (CISPEE), Vila 
Real, 2016, pp. 1-7. doi: 10.1109/CISPEE.2016.7777722. 

[6] F. Garcia-Loro et al., "PILAR: a Federation of VISIR Remote Laboratory Systems for Educational 
Open Activities," 2018 IEEE International Conference on Teaching, Assessment, and Learning for 
Engineering (TALE), Wollongong, NSW, 2018, pp. 134-141. doi: 10.1109/TALE.2018.8615277. 

[7] J. Garcia-Zubia, J. Cuadros, S. Romero, U. Hernandez-Jayo, P. Orduña, ML. Güenaga, L. 
Gonzalez-Sabate and I. Gustavsson, "Empirical Analysis of the Use of the VISIR Remote Lab in 
Teaching Analog Electronics," 2017, Trans. On Education, Vol. 7, Issue 2, pp:149-156, doi: 
10.1109/TE.2016.2608790. 

[8] M. Marques, M. Viegas, M. Costa-Lobo, A. Fidalgo, G. Alves, J. Rocha, “How Remote Labs 
Impact on Course Outcomes: Various Practices Using VISIR,” 2014, Trans on Education, Vol. 57, 
Issue 3, pp: 151-159, doi: 10.1109/TE.2013.2284156. 

[9] S. A. Al-Yahya and M. A. Abdel-Halim, “A successful experience of ABET accreditation of an 
electrical engineering program,” IEEE Trans. Educ., vol. 56, no. 2, pp. 165–173, May 2013. 

[10] Witmer, B. G., Jerome, C. J., & Singer, M. J. (2005). The factor structure of the presence 
questionnaire. Presence: Teleoperators & Virtual Environments, 14(3), 298-312. 

[11] P. Orduña, L. Rodriguez-Gil, J. Garcia-Zubia, I. Angulo, U. Hernandez and E. Azcuenaga, 
"LabsLand: A sharing economy platform to promote educational remote laboratories 
maintainability, sustainability and adoption," 2016 IEEE Frontiers in Education Conference (FIE), 
Erie, PA, USA, 2016, pp. 1-6. doi: 10.1109/FIE.2016.7757579. 

3129



THE SOLVING PATH AND EMPIRICAL RESEARCH OF PUPILS' 
ENGLISH LANGUAGE ATTRITION PROBLEM IN BLENDED 

LEARNING ENVIRONMENT 
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Northwest Normal University (CHINA) 

Abstract 
‘Internet+’ educational technology has deepened into elementary school classrooms, which has had a 
huge impact on traditional learning methods. English is the second language of Chinese students, and 
the mastery of English knowledge by primary school students has become a key area of primary school 
education. This research first analyzes the language erosion problem that affects primary school 
students' English language learning, and then proposes a T-RADIO model that can solve the language 
erosion problem, and then designs experiments based on relevant influencing factors for actual 
verification. Finally, it was found that the storage erosion and extraction erosion of language information 
are the two main problems of language erosion in primary school English learning. The use of digital 
schema intervention can help solve the problem of language corruption in primary school English 
learning. In addition, the T-RADIO theoretical framework can minimize the occurrence of language 
erosion and improve the efficiency of primary school students' English learning. Through the theoretical 
argumentation and empirical research of this study, it can provide powerful guidance for primary school 
English educators, and at the same time contribute a reference basis for researchers in this field. 

Keywords: Primary School English; Language Attrition; T-RADIO Model. 

1 INTRODUCTION  
With the continuous deepening of China's reform and opening up and the continuous development of 
globalization, more and more attention has been paid to the ability to master English. Since 2002, our 
country has offered English classes in primary schools, making English teaching enter the younger 
age group. Compared with middle school students and adults, elementary school students are still in 
the process of systematic learning and training of their mother tongue. As a second language, English 
is more unstable for elementary school students and its language system is more susceptible to 
various factors, which makes the learning effect greatly compromised. The most obvious problem is 
language attrition. Language attrition is the reverse process of language acquisition, which means that 
bilingual or multilingual users, due to the reduction or cessation of a certain language use, their ability 
to use the language will gradually decrease over time [1]. Lambert first introduced the phenomenon of 
language attrition into the field of linguistics. He defined the phenomenon of language attrition as: 
"Language holders in a bilingual environment have a decline in their mother tongue skills or ethnic 
minority members’ inter-language communication, due to the influence of political or economic factors, 
the phenomenon that one language replaces another language [2]." From the microscopic level of 
teaching, the many different problems faced by teaching and learning are the concrete external 
manifestations of language attrition. Hesitation caused by search and extraction of language output; 
Silent pause, Pause, repetition and self-correction in oral expression [3]; Using simple vocabulary and 
sentence patterns, low-level grammatical errors and pronunciation errors, low-level language output 
stagnation problems [4]; Non-English thinking, non-English habits, non-English grammar expressions, 
etc. The most obvious problem among all these problems is the vocabulary problem. The connection 
between vocabulary and meaning cannot be established, and it cannot be used freely in expression. It 
can be seen that language attrition is the most prominent in primary school students’ listening, 
speaking, reading and writing skills, especially in terms of vocabulary [5]. 

2 METHODOLOGY 
This research mainly used the following research methods: 
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Document analysis. Use the literature analysis method to analyze the literature of language attrition 
theory at home and abroad and the language attrition problems in primary school English teaching. The 
scope of the analyzed literature includes resources such as Chinese and English books, online Chinese 
core journals, and English core journals. Understand and master the research issues and the latest 
academic developments in the field of language attrition, information technology, primary school English 
teaching, instructional design, etc., to lay a solid literature analysis foundation for this research. 

Natural observation method. Observation is "a method by which researchers use the senses or with 
the aid of certain scientific instruments to investigate and describe objective objects and collect 
research data within a certain period of time in a purposeful and planned manner" [6]. This research 
adopts the natural observation method, and the specific implementation adopts structured 
observation. First, the content of the observation is drawn up, and the observed phenomena are 
recorded in video and text. In elementary school English teaching and extracurricular teaching practice 
links, through personal experience, observation, listening to lessons, etc., understand the language 
attrition in teaching practice, including vocabulary attrition, grammar attrition, and attrition of listening, 
speaking, reading and writing skills. In the experimental research stage, observe the performance of 
students to verify the anti-language abrasion effect of the integrated teaching model of information 
technology integration after teaching intervention. 

Delphi method. Also known as the expert survey method, it is an anonymous feedback letter inquiry 
method. In accordance with the prescribed procedures, back-to-back soliciting experts’ opinions or 
judgments on the issues to be consulted, sorting out, summarizing, and counting expert opinions, and 
then anonymously giving feedback to the experts, soliciting opinions again, re-focusing, and re-feeding 
until a consistent opinion is obtained. In this study, the theoretical framework of the solution path for 
language erosion in primary school English learning based on the integration of information 
technology adopts the Delphi method, back-to-back consultation with experts in the field of education 
technology, and after two rounds of expert feedback, collation, statistics, and summary, the consensus 
of the experts is regarded as the final theoretical framework. 

Quasi-experimental research method. The research objects are divided into experimental group and 
control group, and the theoretical framework of integrating information technology into elementary 
school English teaching to solve the language attrition of learners is tested in a real teaching practice 
situation. It adopts a combination of oral and writing manual evaluation and intelligent system 
evaluation, individual evaluation and integrated evaluation, target comparison evaluation and process 
evaluation. 

3 RESULTS 

3.1 Solving the Problem of English Language Attrition in Primary School 
Students in a Blended Learning Environment 

With the advent of the intelligent era of integration of intelligence, networking, and digitization, the 
school’s learning environment is completely different from the traditional blackboard + projection 
environment of the industrial age. At present, software and hardware environments such as tablet 
computers, educational cloud platforms, smart classrooms, and online learning spaces have gradually 
become popular in the field of basic education. Its influence has completely subverted the traditional 
cognition concepts of mankind, and mere classroom teaching can no longer meet the learning needs 
of learners. Therefore, blended learning has become a common trend in the development of higher 
education and basic education [7]. A large number of studies have shown that blended learning is more 
effective than traditional lecture-based learning in integrating resources, improving learning efficiency 
and promoting learners' deep learning [8]. Blended learning integrates the advantages of online 
learning and face-to-face classroom teaching and learning, and mixes learning resources, learning 
environment, and learning methods. Provide more targeted teacher guidance, more flexible learning 
arrangements, and richer learning materials to achieve better learning results. In order to solve the 
problem of language attrition of primary school students’ English learning in a mixed learning 
environment from a teaching perspective, this research puts forward a theoretical framework based on 
information technology to guide in-class activities, dominate extracurricular resources, and pay equal 
attention to input and output. The framework is composed of four core elements: language attrition 
memory mechanism, in-class and extra-curricular teaching activities in elementary school English 
teaching, in-class and extra-curricular teaching resources in elementary school English teaching, and 
support for the integration of information technology. 
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In order to complete the definition of the elements and their roles in the framework, this study adopts 
the Delphi method to test the reliability and validity of the basic theoretical framework initially 
determined by consulting experts back-to-back. First, draft an expert consultation draft of the T-RADIO 
teaching framework integrated with information technology. The expert opinion draft gives a brief 
introduction to language attrition and its important role, and explains the constituent elements of the 
basic theoretical framework. Then, consult the experts whether there are any additions and 
modifications to the basic framework, and ask the experts to give suggestions and opinions. A total of 
10 experts were invited to this study, and three rounds of expert surveys were conducted. A total of 9 
experts gave timely feedback, and the expert response rate was 90%. Participating experts include 
those with more than 20 years of teaching practice and professional research experience in the field of 
educational technology and English teaching; and experts with more than 12 years of professional 
research experience in the field of language abrasion. Through three rounds of expert consultation, it 
is concluded that the model plays an important role in teaching evaluation, student body, and human-
computer collaboration in technology integration. It also points out that the separation of phonological 
and spatial working memory and visuospatial working memory is the theoretical basis for the teaching 
of listening, speaking, reading and writing. Combining many opinions and suggestions, finally formed 
the T-RADIO theoretical framework of this research, as shown in Fig 1. 

 
Figure 1. T-RADIO theoretical framework. 

The first level is the problem domain of this research, the explicit projection of primary school English 
language attrition on learners' listening, speaking, reading and writing ability. The second level, the 
analysis domain of this research, the memory mechanism of language attrition, the language 
information perceived by the learner in the language situation has varying degrees of loss and 
forgetting after working memory and long-term memory. In each stage of learners' memory activities 
(coding, storage and retrieval), the advantages of information technology are used to achieve teaching 
intervention and optimization, which will help the loss and forgetting of learners' language information 
to a certain extent. It enables learners to keep the English learning input as much as possible and 
convert them into language ability output in real time. The third level is the design domain, which 
mainly covers the activities and resource orientation of the integration of information technology, the 
student body, the human-computer collaboration, and the teaching framework based on evaluation. 

3.2 Teaching experiment design based on T-RADIO theoretical framework 

3.2.1 Principles of Teaching Experiment Design 
Through literature review, it is found that in the field of language attrition research, there are more 
experimental studies on vocabulary recognition by multiple-choice tests, but there are fewer 
experiments on language attrition related to higher-order thinking ability that requires memory 
reproduction for output learning. There are very few experimental studies on language attrition in 
English teaching. It has not used information technology to integrate all aspects of primary school 
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English teaching to solve the problem of language attrition. This research proposes an integrated 
teaching model of listening, speaking, reading and writing, and uses the schema learning sheet to 
promote the research on the preservation and extraction of conceptual meaning and the formation of 
language proficiency, which was not covered by the previous research. The experimental part of this 
research uses technical activities and resources as intervention factors, and is divided into 
experimental classes and control classes to conduct research to verify the rationality of the T-RADIO 
theoretical framework. In summary, four design principles of this research are proposed. 

Based on the principle of parallel learning of vocabulary coding, background schema and structure 
schema, the abrasion is minimized, and language memory retention and extraction are realized. 

It adopts an integrated language teaching model that integrates the input and output of speaking and 
listening, reading and writing, and pays attention to the changes in learners' vocabulary, oral 
expression and writing output ability. 

The use of information technology should have a flexible and penetrating effect, reduce the cognitive 
load of students to the greatest extent, reduce language abrasion caused by the memory activity 
mechanism, and effectively improve language retention. 

Performance evaluation methods should use a combination of qualitative and quantitative evaluation 
methods. In addition to evaluating the forgetting rate, error rate, and the number of unnatural pauses, 
it is necessary to observe the changes in learners' cognitive ability and external learning behaviour. 

3.2.2 Basic information of teaching experiment design 
This study conducted a pre-experimental study before the formal experimental study. A class of the 
fifth and sixth grades of elementary school was randomly selected for a two-week experiment, and the 
problems encountered in each link of the experiment were corrected and adjusted. The classes 
participating in the formal experiment were selected based on the questionnaire survey data. The 
experimental research objects were 6 classes in the fifth and sixth grades of a primary school. Among 
them, there are 147 girls and 118 boys, a total of 265 people, coded into three groups A, B, and C. 
The research objects are divided into experimental groups A2, B2, C2 and corresponding control 
groups A1, B1, C1. Among them, 130 were in the experimental group and 135 were in the control 
group. Two English teachers have more than 6 years of teaching experience. The teaching experiment 
is carried out in a real classroom, with three reading and writing classes and one listening and 
speaking class every two weeks. The formal implementation of the teaching experiment is carried out 
in three rounds. The test will be conducted every three weeks, and the experiment will be carried out 
for a total of 9 weeks. 

The design of the sub-experiment follows the principles of teaching experiment design proposed in the 
previous section, focusing on the examination of English vocabulary and output (speaking and writing) 
ability. The integrated teaching experiment of listening and speaking is mainly embodied in the 
teaching activities of dictation, retelling and topic discussion; the integrated teaching experiment of 
reading and writing is embodied in the teaching activities of vocabulary learning, vocabulary filling in 
the blank test and writing task, as shown in Fig 2. 

 
Figure 2. T-RADIO theoretical framework experimental design. 

The intelligent evaluation system used in this study includes an intelligent composition review system and 
an intelligent oral evaluation system. The system is an intelligent online learning service system based on 
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corpus and cloud computing, providing intelligent diagnostic services for English oral, listening, reading and 
writing. The feedback effect of the system is high, and its accuracy rate is as high as 95% compared with 
the evaluation of teachers’ work. The intelligent system is a multi-level, associative, multi-functional learning 
system that supports automatic composition evaluation, that is, rapid data analysis and correction of the 
text after writing, and intelligently provides information supplementation of the corpus and accumulation of 
writing materials. It is not only conducive to expanding students' English writing thinking, but also conducive 
to increasing the accumulation of English writing materials, and flexibly students' English writing mode. The 
organic combination of intelligent English writing system and primary school English writing teaching 
proves that an intelligent English writing platform is essential to improve students' learning effects and 
improve their English writing ability. The feedback mode of BingGuo Intelligent System based on the 
automatic scoring system supports teachers to arrange online writing tasks. Students can write online or 
offline text input according to the task requirements. Students make changes according to the feedback 
information of the system until they get their own satisfactory scores. The intelligent feedback mode can 
effectively alleviate the pressure of teachers' composition review and improve students' awareness of 
autonomous writing. The intelligent English writing system is a product that conforms to intelligent teaching 
and is an important means to improve the quality of English writing. 

3.3 Quasi-experimental research process and data processing 

3.3.1 A Quasi-Experimental Study on Integrated Teaching of Listening and Speaking 
According to the performance evaluation design of the schema activation sub-experiment (vocabulary 
dictation), the vocabulary loss rate and error rate are used to characterize the effect of schema 
activation on storage erosion, and the low-level recognition thinking level of learners is tested. After 
three rounds of dictation tests, the average data of statistical vocabulary forget rate and error rate are 
shown in Table 1. 

Table 1. Schematic activation sub-experiment (word dictation) quantitative evaluation results. 

 Vocabulary forget rate Error rate 

First round 45% 38% 

Second round 38% 35% 

Third round 29% 25% 

Observation of teachers in the classroom and analysis of classroom test data of learners found that in 
the third round of schema activation sub-experiments, learners showed a significant reduction in 
absent-mindedness, frowning, and head-to-head movements in the process of listening to speech 
materials. The overall listening level of learners has been significantly improved compared with the 
first and second rounds. The schema learning sheet is embedded in the listening activities to 
intervene, which provides help for the learners to understand and master the listening materials, and 
produces a more obvious effect. 

3.3.2 Quasi-Experimental Research on Retelling Teaching 
Retelling is a test of the integration of the input and output of the learner's listening and oral 
expression. From the perspective of the memory activity mechanism, it is a test of extraction and 
abrasion. It examines the learner's high-level thinking mode of reproduction and reconstruction. Table 
2 shows the average value of sentence meaning extraction rate, correct rate of vocabulary extraction, 
vocabulary extraction efficiency and number of unnatural pauses of three-round paraphrase test 
learners. 

Table 2. Retell the experimental evaluation results. 

 Sentence meaning 
extraction rate 

Correct rate of vocabulary 
extraction 

Vocabulary extraction 
efficiency 

Number of 
unnatural pauses 

First round 40% 34.6% 75/min 23.5/min 

Second round 45% 35% 76/min 20.5/min 

Third round 48% 40.5% 79/min 15/min 
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Observations in the classroom by teachers found that in the third wheel experiment, learners’ anxiety 
during retelling was relieved and fluency was improved, which affected the normal thinking and oral 
skills to a certain extent. Analyzing the learner’s retelling speech into text, it is found that the correct 
meaning of the sentence can be extracted (the correctness of sentence structure and grammar will be 
evaluated in the reading and writing sub-experiment.) The efficiency of transforming the correct 
meaning expression has been improved. It shows that the learner's ability to reproduce and 
reconstruct thinking has improved, but it needs to be further strengthened through practice. 

3.3.3 A quasi-experimental study on the teaching of oral expression output 
In the theme expression sub-experiment, this research refers to the evaluation score of the intelligent 
oral evaluation system (calculated with a full score of 100), and at the same time focuses on the 
number of unnatural pauses, the number of repairs, and the extraction efficiency from the perspective 
of language abrasion research. Use voice analysis software to mark the number of unnatural pauses 
such as silent pauses, repeated pauses, and parenthetical pauses, as well as the number of self-
repairs, etc. At the same time, the extraction efficiency of the research object, that is, the number of 
meaningful words extracted within a completion time (in min) is calculated. The average value of the 
three rounds of test data analysis results is shown in Table 3. 

Table 3. Quantitative evaluation results of theme expression sub-experiments. 

 Smart speaking 
system score 

Number of unnatural 
pauses Number of repairs Extraction 

efficiency 

First round 72.27 21/min 6/min 70/min 

Second round 72 19/min 4/min 76/min 

Third round 75 16/min 2/min 78/min 

Through the corpus analysis of the teacher's topic expression, it is found that in the third round of topic 
expression sub-experiment, the tension of the learners in the topic expression is alleviated. There are 
still certain difficulties in organizing and forming meaning schemas in a relatively short period of time 
while activating related vocabulary, phrases, and sentences. However, the language proficiency of 
learners has been significantly improved. This is consistent with the interface between the problem 
domain and the analysis domain in the T-RADIO theoretical framework of this study-the theory of 
developing higher-order thinking and improving language proficiency. In primary school English 
teaching, we should attach great importance to the training of language knowledge proficiency, 
improve the separation of language knowledge, and form and further develop learners' high-order 
thinking ability of reproduction and reconstruction. 

3.3.4 A Quasi-Experimental Study on the Integrated Teaching of Reading and Writing 
Vocabulary is an important factor affecting language attrition. Rule-based batch vocabulary learning can 
help learners build cognitive schemas about vocabulary. From the perspective of the memory activity 
mechanism of language abrasion, it is a coding intervention on storage erosion, which promotes the 
formation of thinking modes such as recognition, reproduction and reconstruction of learners. The 
vocabulary learning test of the sub-experiment of word-building rules adopts vocabulary forget rate and 
vocabulary error rate for quantitative evaluation. Among them, the method of connecting words and their 
meanings is used to detect the vocabulary error rate, and to test the influence of the intervention method 
of this research on the learners' recognition thinking; 5 minutes before the end of the in-class study, the 
learners are required to reproduce the vocabulary in the study list by means of memory reproduction. 
Use smart mobile terminals to submit to the class WeChat group, and use the number of words that can 
be recalled to detect the influence of this research intervention on learners' recurring thinking. The 
average vocabulary error rate and vocabulary forget rate of the three rounds of vocabulary learning in-
class test are shown in Table 4. 
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Table 4. Word-building rules sub-experimental measurement results. 

 Vocabulary error rate Vocabulary forget rate 

First round 25% 50% 

Second round 23% 40% 

Third round 20% 32% 

In the third round of vocabulary rules sub-experiment, through teacher classroom observation, 
learners' sense of confusion in vocabulary learning is significantly reduced, and vocabulary learning is 
gradually more sensitive to rule-based vocabulary learning. At the same time, the learning of word 
formation rules can be realized by conscious learning, and the root affix, extension and extension of 
etymology can be distinguished in the context for conscious and meaningful learning. The error rate in 
the vocabulary recognition test is significantly lower than the vocabulary forget rate in the vocabulary 
reproduction test, indicating that the learner’s vocabulary recognition ability is stronger than the 
vocabulary reproduction ability. This round of word-building rules sub-experiment once again shows 
that the extraction and abrasion of memory activities are higher than that of storage. The learners' 
practice of reproducing thinking level needs to be further strengthened, and the rule association and 
contextual association of vocabulary learning should be emphasized in teaching. 

3.3.5 Comparative analysis of experimental group and control group data 
The performance statistics of the experiments in listening, speaking, reading, and writing were 
performed above, and then the comparison and analysis of the test before and after the test group and 
the control group's listening, speaking, reading and writing ability levels were carried out. The 
questionnaire survey effect evaluation model is used as a reference value to analyze the changes in 
the experimental research subjects' listening, speaking, reading, writing and their comprehensive 
ability. The software used for data analysis is SPSS. 

Compare the listening, speaking, reading, writing and comprehensive ability of the experimental group 
and the control group with the evaluation model effect value after the normalization of the weighted 
average sum coefficient of the previous test, as shown in Table 5 and Table 6. 

Table 5. The experimental group listening, speaking, reading and writing and  
comprehensive ability before and after test comparison table. 

Dimension Model effect  
value 

Posttest effect  
value 

Posttest value-  
Model value 

Rate of  
change 

Listen 13.97 15.00 1.03 7.37% 

Say 30.53 33.09 2.56 8.39% 

Read 12.01 13.45 1.44 12.00% 

Write 20.12 21.58 1.46 7.26% 

Comprehensive 21.83 23.64 1.81 8.3% 

Table 6. Control group listening, speaking, reading, writing and comprehensive ability 
 before and after test comparison table. 

Dimension Model effect 
value 

Posttest effect 
value 

Posttest value- 
Model value 

Rate of 
change 

Listen 13.97 12.46 -1.51 -10.80% 

Say 30.53 27.75 -2.78 -3.28% 
Read 12.01 11.26 -0.75 -6.24% 

Write 20.12 18.42 -1.70 -8.45% 
Comprehensive 21.83 19.88 -1.95 -8.93% 

Note: Rate of change = (Posttest effect value -Model effect value)/Model effect value 
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The data in Table 5 shows that after the quasi-experimental intervention in the experimental group, the 
post-measurement effect value of the questionnaire is significantly higher than the pre-measurement 
model effect value, indicating that the abrasion degree of the experimental group is effectively 
reduced, and the language ability maintains a positive growth effect; The data in Table 6 shows that 
the post-test results of the control group questionnaire survey showed a negative increase compared 
with the pre-test model values, and the degree of language attrition increased significantly. Therefore, 
it can be seen that the quasi-experimental research on primary school English learning with the 
intervention of digital schema learning sheet has achieved good results. 

4 CONCLUSIONS 
A. The storage erosion and extraction erosion of language information are the two main problems of 
language erosion in primary school English learning. 

From the point of view of memory activity mechanism, this study points out that there are two types of 
abrasion in primary school English learning language erosion, namely storage erosion and retrieval 
erosion of language information. In the information technology environment, guided by schema theory 
and meaningful learning theory, the integration of technology should focus on how to solve these two 
types of problems in primary school English learning. Whether it is the input learning of vocabulary, 
reading, listening in class, or the achievement of output learning activities such as oral expression and 
writing expression outside of class, the learning system supported by information technology should 
be used to optimize language learning. Promote the maintenance of language information to the 
greatest extent, reduce language storage and extraction attrition. In the process of integrating 
information technology into teaching, whether it is the development of learning activities, the design of 
learning resources or the feedback of learning evaluation, it should be a kind of flexible and natural 
penetration and integration. Deepen the solution of the abrasion problem in the coding stage of 
language information, and at the same time avoid the additional cognitive burden on learning caused 
by the use of technology. 

B. The use of digital schema intervention can help solve the problem of language corruption in primary 
school English learning. 

In the process of second language learning, language attrition occupies an important position. A large 
number of literature studies point out that language attrition is the reverse process of language 
learning. This research points out the positive loss and reverse optimization effects of language 
attrition in the process of second language learning. Language attrition is a key link that affects 
learners’ learning output ability and should be given full attention in primary school English teaching. 
From the perspective of cognitive psychology information processing, the storage and abrasion of 
language information in memory activities are key issues that should be paid attention to in primary 
school English learning under the information technology environment. It is this special role of 
language attrition in second language learning that determines the important value of this research. 
Primary school English teaching should start with the problems of language storage erosion and 
retrieval erosion in memory activities, and use digital schema intervention to improve the ability of 
language storage and retrieval in the coding stage of memory, so as to realize meaningful learning of 
new language information in the language context. It is particularly emphasized that attention should 
be paid to the abrasion of vocabulary and language output ability. The sub-experiment of the 
vocabulary test of this research shows that the degree of retrieval and abrasion of memory activities is 
higher than that of storage. In the process of primary school English teaching, the use of information 
technology influence and positive intervention of learners' cognitive thinking level develops to a higher 
level. Teaching should pay attention to the use of information technology to enhance the degree of 
relevance between learning content and language context. In this process, the maturity of the 
technology determines the learner's technological acceptance, and the use of technology affects the 
learner's cognitive load to a large extent. 

C. T-RADIO theoretical framework can minimize the occurrence of language erosion. 

In the choice of information technology at the practical level, compared with overly focusing on what 
technology to use, the use of technology based on the technical conditions of teaching practice can 
more support teaching and learning [9], The use of information technology should serve learners, 
stimulate learners' cognitive efforts, and minimize learners' cognitive load. In short, information 
technology is an accelerator that is deeply integrated into primary school English teaching and 
learning based on a practical environment. In the new information technology environment, the 
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teaching framework should be more adapted to the characteristics of the subject itself. As far as 
primary school English learning is concerned, it should conform to the learners’ cognitive level, 
language level, and information literacy level. This research integrates information technology into 
learning activities and learning resources, uses activities and resources to guide learners' language 
information input and output, and focuses on the cultivation of learners' output skills. 

The learner's visual-spatial working memory and phonetic-spatial working memory have the 
characteristics of two-way separation, which provides an important theoretical basis for the integration 
of listening, speaking, and reading and writing in primary school English learning. According to the 
language attrition problems in the four dimensions of English learning, listening, speaking, reading and 
writing in the problem domain, starting from the learner’s memory activity mechanism, this research 
proposes an integrated input-output teaching framework for language attrition based on technical 
learning resources and learning activities. That is, the T-RADIO theoretical framework is used as a 
theoretical solution to the problem of language attrition in primary school English learning. Quasi-
experimental studies have shown that the digital schema learning sheet is embedded in the English 
teaching process, effectively reducing students' foreign language learning anxiety, and the fluency of 
oral and writing expression has been greatly improved. Due to the lack of research on improving oral 
fluency through technical teaching activities and technical teaching resource design interventions, the 
design of this quasi-experimental study is still an attempt, and there is still much room for 
improvement. 
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Abstract 
New educational strategies are nowadays required in the mark of universities to promote environmental 
awareness and care. Engineers are called to take active part in the transition towards a more sustainable 
context in crucial issues such as materials’ processing, product design, and eventual use and disposal 
of products. However, such educational transition is not as straightforward as it may seem, since the 
engineering curricula has a full quota of content, and time must be spent on designing new curses that 
integrate such knowledge, in addition to training teachers to effectively translate such knowledge to the 
classroom. Consequently, this work attempts to introduce sustainability to engineering students via short 
educational experiences which are at the same time challenging, engaging, and useful. Recently, much 
research has been devoted to investigating nanoscale materials, typically referred to as nanomaterials. 
In this field, cellulose nanofibers (CNFs) are a type of nanomaterial which is completely biobased and 
biodegradable and can be used in a wealth of applications such as high barrier packaging materials, 
electronic devices, medicine, cosmetics, health care, and as strengthening additive in paper or plastic 
composites. Advantageously, the production of CNFs is visually attractive and not overly complicated, 
which makes it reproducible at university scale.  

LEPAMAP+PRODIS research group from Universitat de Girona developed a demonstrative experience 
addressed to third-year chemical engineering students where the participants could interact hand-to-
hand with the whole production process of CNFs, observe the different processing techniques, evaluate 
its potential in the paper and board field, and use specific CNFs characterization tools. The experience 
could be divided in three main objectives, being (i) rise of environmental conscientious amongst students 
through engaging experience, (ii) learn through direct participation with the process and equipment, and 
(iii) acquisition of theoretical skills and knowledge related to sustainability. The success of the 
experience was evaluated via the direct supervision of the teacher, a brief theoretical test and finally a 
satisfaction survey to consult the students’ opinions on the activity. 

The experience resulted satisfaction, and the interest shown by the students throughout the whole 
activity is highlighted. Working with CNFs was found with enthusiasm and helped the students acquire 
the skills and knowledge taught during the activity, though, more global aspects related to sustainability 
such as circular economy or single-use plastics were sometimes difficult to handle or even unknown, 
evidencing the clear lack in the curricula towards such issues. 

Keywords: Sustainability education, educational experience, chemical engineering degree, cellulose 
nanofibers.  

1 INTRODUCTION 
The growing environmental awareness in our society demands for new educational strategies in the 
mark of universities to embrace the principles of sustainability and environmental care. More specifically, 
sustainability education should be incorporated in the engineering curricula given the wide-ranging effect 
that the engineering activity may have on the environment in issues such as product design, materials 
selection and processing, and eventual use and disposal of products. 

The implementation of sustainability education in engineering curses is now new and has been topic of 
research in other works. It was explained that all engineers are expected to face important environmental 
challenges during their career, making necessary to include sustainability elements in engineering 
curses [1]. Such belief was underscored by the World Federation of Engineering Organizations (WFEO), 
highlighting the need to reform the engineering curricula to equip new engineering graduates with the 
needed skills to effectively address the upcoming environmental challenges [2]. Additionally, in an 
international conference of the American Society of Engineering Education, the future of engineering 
education was said to be mainly influenced by both technology and sustainable development. 
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When it comes to bringing sustainability education to the classroom it has been demonstrated to 
enhance students’ knowledge on and concern for environmental issues [3]. Additionally, it was also 
suggested that sustainability education could be viewed as a transdisciplinary field in which engineers 
could interact with other disciplines, thus, making it attractive and important for engineers to cooperate 
with other disciplines [4].  

However, such educational transition may not be as straightforward as it may seem since the current 
engineering curricula has almost a full quota of content and in addition, time must be spent on designing 
new curses that adequately integrate such knowledge. Such transition also requires raising 
environmental awareness amongst educators and equipping them with the needed skills to effectively 
translate the concepts and knowledge to the classroom. In view of such impediments, the present work 
aims to progressively introduce sustainability concepts to the classroom with the purpose that such 
concepts might be fully consolidated at long term in the engineering curricula as an essential part 
thereof. Such progressive integration can be achieved via engaging and challenging activities, which 
emphasize experimental working rather than purely theoretical learning, with the purpose of stimulating 
interest in sustainability whilst developing new knowledge and skills.  

A major environmental challenge that the society will face, and that engineers should be aware of, has 
to do with the search of greener materials to provide an attractive and competitive alternative to the 
existing ones. A promising alternative material with high potential in multiple applications are cellulose 
nanofibers. Cellulose nanofibers (CNF) can be obtained from natural cellulose (i. e. wood, annual plants, 
etc.) by combining chemical and mechanical processes that reduce the size of the original fiber from the 
micro to the nanoscale [5]. CNF inherits the natural traits of cellulose, being biobased, renewable, 
biodegradable, and biocompatible, while presenting improved properties in comparison to natural 
cellulose owing to its nanometric scale. In this sense, the nanometric dimensions of CNF drastically 
increase the specific surface area of the nanoparticles resulting in higher water absorption capacity, and 
thus, leading to gel-like structures when suspended in water [6]. The case of CNF is seen as a useful 
didactic example of green material with great potential to substitute current materials such as plastics. 
In addition, the production process of CNF is not excessively time consuming and tedious, while the 
different steps of the process offer a visually attractive route.  

In this work, LEPAMAP-PRODIS research group from Universitat de Girona developed a demonstrative 
experience addresses to third-year chemical engineering students where the participants could interact 
and take active part in the production process of CNF. Briefly, the research group is formed by engineers 
and science degrees and aims at the development of more sustainable products by maintaining an edge 
in natural fibers. The activity was divided in three parts, being a theoretical introduction, the experimental 
part and finally and evaluation of the whole experience. The activity was evaluated considering the direct 
supervision of the teacher, a theoretical test to assess the knowledge and skills acquisition, and by 
means of a satisfaction test to capture the students’ opinion on the activity.  

2 METHODOLOGY 
The activity was addressed to third-year chemical engineering students and it was conducted inside the 
installations of the LEPAMAP-PRODIS research group in Universitat de Girona. For the correct 
development of the activity, it was performed to two groups, namely Group 1 and Group 2, of 10 students 
each. The total duration of activity was 3 hours. The activity was divided in three parts, being the 
introduction (≈ 40 min), the experimental part (≈ 120 min) and final evaluation (≈ 20 min). The different 
steps followed during the activity are schematized in the flowchart in Figure 1. 

During the introduction part the main objectives and methodology of the activity were introduced to the 
students. The objectives of the activity were the following: 

a) Raise of environmental conscientious and care amongst chemical engineering students through 
direct participation in engaging activities that promote sustainability.  

b) Acquisition of global concepts related to sustainability and more specific knowledge about the 
experimental part of the activity. 

The introduction part also contained a brief explanation on the effects of the engineering activity on the 
environment and how those can effect/collaborate with sustainable development. Some important 
concepts related to sustainability in the engineering sector such as circular economy, 
biobased/biodegradable materials, eco-design, among others, were also presented to the students. 
Finally, the term “cellulose nanofibers (CNF)” was introduced to the students along with some details 
about its processing, characteristics, and applications.  
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Figure 1. Flowchart of the activity. 

The second part of the activity (experimental part) involved the production of CNF, where the students 
could participate in the different steps of the process from raw material to chemical modification of the 
cellulose surface, and final individualization of nanofibers via mechanical forces. As mentioned, the 
production process is not excessively time consuming and is visually attractive, which is interesting if 
the purpose is focusing the interest of the students towards the experience. Some of the most important 
characteristics of CNF, which are degree of individualization and surface charge were analyzed. Finally, 
the applicability of the CNF in one the most representative sectors thereof, the papermaking, was tested.  

The success of the activity was evaluated first by the professor, who supervised the whole activity, via 
a theoretical test, to assess the acquisition of new knowledge and skills, and by the students through a 
satisfaction survey.  

3 RESULTS 
The different steps of the experimental part of the activity, including the production, characterization, 
and application of CNF as paper reinforcement, are briefly schematized and illustrated in Figure 2. The 
raw material used to produce CNF were natural fibers obtained from eucalyptus wood with elevate 
percentage of cellulose. The fibers were subjected to a chemical modification, which is essentially an 
oxidation process of the fiber surface, with the purpose of facilitating the posterior individualization of 
the nanofibers. Then, the chemically modified fibers were passed through a high-pressure homogenizer 
that imparts sever mechanical shearing forces to the fibers with the purpose of obtaining the so-called 
cellulose nanofibers (CNF). The resulting CNF suspended in water at 1 wt.% solid content exhibited 
clear gel-like shape and was characterized in terms of nanofibrillation efficiency and surface charge. 
The analyses evidenced the high nanofibrillation efficiency as well as great surface area. From the 
professor’s perspective, characterizing the CNF was an important step of the experimental part to make 
evident the effects imparted on cellulose after being treated. 

CNF offers great potential as strengthening additive in paper because of the higher bonding capacity of 
CNF in comparison to unmodified fibers. Paper sheets were produced by adding a 3 wt.% of CNF to the 
same cellulose fibers used as raw material to produce CNF. It was observed that the strength of the 
paper was almost increased by a 100% after adding CNF, evidencing the widely reported potential of 
CNF as paper reinforcement.  

As mentioned in the previous section, the activity was evaluated from three different perspectives, being 
the supervision of the activity, a theoretical test, and a satisfaction survey, hence, the results subsections 
go in accordance. 
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Figure 2. Experimental part of the activity. 

3.1 Supervision of the activity 
The professor highlights the great enthusiasm and motivation shown by the students throughout the 
whole activity. The students found particularly interesting the fact that cellulose nanofibers acquired a 
gel-like shape when suspended in water. Additionally, the students were captivated by the paper 
production process, which was completely unknown to them. Overall, it was evidenced that the process 
was visually attractive and interactive, making it an enjoyable experience. From the professor’s 
perspective, working hand-to-hand with the process was key to focus their interest of the students on 
the activity.  

The great enthusiasm and interest shown by the students clearly contrasted with a lack of knowledge in 
issues related to sustainability. For instance, the students could barely distinguish between biobased, 
renewable, and biodegradable. Other concepts related to sustainability were also unknown to the 
students such as circular economy, and other specific concepts related to the engineering field itself, 
such as eco-design, sustainability of processes and materials, among others. This was in part expected 
since the existing curricula does not cover these subjects.  

To sum up, the professor thinks that some concepts were sometimes complex and difficult to handle. 
Besides, the activity was received positively by the students, which is considered a promising starting 
point to get students’ interest in issues related to the field of sustainability and environmental care. 
Furthermore, the fact that students do not only learn by purely theoretical methods but also by more 
practical and interacting activities is presented as an opportunity to make learning more enriching and 
captivating.  

3.2 Theoretical test 
The theoretical test had the purpose of evaluating the activity in purely didactic purposes regarding to 
new skills and knowledge gaining. The test consisted of 10 questions (Q1, Q2, Q3, Q5, Q6, Q7, Q8, Q9 
and Q10) with a) to d) possible answers. Questions Q1 to Q5 aimed at assessing the knowledge 
acquired during the introductory speech (part 1), whereas questions Q6 to Q10 had to do with more 
specific concepts taught during the experimental part of the activity (part 2). In this way, it would be 
possible to evaluate the learning capacity of students depending on the teaching method, either 
theoretical (part 1) or practical (part 2). The percentage of students that found the correct answer in 
each question of the test is summarized in Figure 3. 
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Figure 3. Results of the theoretical test. 

Figure 3 shows the percentage of students from Group 1, Group 2, and average from both groups, that 
found the correct answer to each question. It is observed that both groups obtained similar qualifications, 
which suggests that the average from both groups may be used to discuss the results. Questions Q1 to 
Q5 obtained lower qualifications than questions Q6 to Q10, meaning that those concepts explained 
during the introduction of the activity were not as easily retained than the ones taught during the 
experimental part of the activity. As a result, one can see that learning was maximized during the 
experimental part. These results are in accordance with the evaluation of the professor since the 
students showed increased interest during the experimental part of the activity as they could participate 
actively in the process. 

The experimental part helped the students understand better the concepts. For instance, the term 
“cellulose nanofibers” was completely unknown for the students at the beginning of the activity. 
However, the theoretical test demonstrated that all students learned valuable things on this type of 
nanomaterial regarding to its preparation, characterization, and potential applications. On the contrary, 
concepts explained during the introduction such as circular economy, waste management, or 
biobased/biodegradable differences were not so easily remembered by the students. However, from the 
authors point of view, such concepts should be recognized and understood by chemical engineers in a 
modern society and more sustainable context, making necessary to gradually incorporate such concepts 
and knowledge to the curricula in a practical way rather than purely theoretical.  

3.3 Satisfaction survey 
The students were given a satisfaction survey to get their opinion on the activity. The survey contained 
6 closed questions that the students could rank in the scale of 1 to 10 depending on their degree of 
satisfaction, and 2 open question where the students could give their free opinion on the activity. Table 
1 reports the results obtained from the closed questions in the satisfaction survey.  

The results from the survey led to better results than expected. In general, the activity was received as 
positive by the students as they could make a global evaluation of 9.3. This high qualification was in 
accordance with the professor’s evaluation of the activity. Noteworthily, the students pointed out that the 
experimental part helped them understand better the concepts rather than the purely theoretical part of 
the activity. Besides, students also agreed that the activity should be repeated, and that sustainability 
should be incorporated to the curricula, which encourage the professor to reproduce such activity or 
similar ones in other curses or even other degrees. 
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Table 1. Students’ evaluation via satisfaction survey. 

 Group 1 Group 2 Average 
Question 1 
Could you make a global evaluation of the experience? 

9.0 9.5 9.3 

Question 2 
Do you think you could learn new things related to sustainability? 

7.9 7.5 7.7 

Question 3 
Do you think sustainability education should be incorporated in the 
engineering curricula? 

8.0 8.3 8.2 

Question 4 
Did you find the experimental part more useful than the introduction part? 

9.2 8.9 9.1 

Question 5 
Did the activity satisfied your expectations? 

8.0 7.1 7.6 

Question 6 
Would you recommend the experience? 

8.1 9.3 8.7 

The lowest qualifications were observed in questions Q2 and Q5. It evidenced that students had 
difficulties understanding some of the concepts taught by the teacher, probably during the introduction 
part. Besides, Q5 showed that some students would implement some improvements to increase their 
level of satisfaction with the activity. 

Q5 was further clarified in the open questions where the students were asked on possible improvements 
for further activities. The students suggested the addition of a further step after proving the applicability 
of CNF in the papermaking sector, which in their opinion could be the search for market opportunities 
or even an economical approach of the product. Basically, the students recommended incorporating to 
the activity other areas linked to the engineering sector to make the activity more interdisciplinary and 
not purely embedded in the field of materials and chemical engineering. In overall terms, the students 
highlighted the utility of direct interaction and experimental working to help them understand better the 
concepts, as well as the need for sustainability education in the mark of engineering. 

4 CONCLUSIONS 
The study glimpses the possibility of progressively incorporating sustainability education, considered 
crucial for the upcoming generations, in the engineering field. Sustainability is viewed as an 
indispensable tool for engineers now and in the future and that all graduates should be aware and 
conscious of the risks/effects/benefits associated to the engineering activity on the environment. Since 
this transition may not be as straightforward as it may seem, the present work aims at integrating 
sustainability concepts progressively into the engineering curricula via engaging and challenging 
activities, emphasizing on experimental rather than theoretical teaching, which get the student’s 
attention and interest on such topics. 

LEPAMAP-PRODIS research group from Universitat de Girona developed an activity to chemical 
engineering students which consisted of an introduction, experimental and evaluation part. During the 
experimental part, the students could interact and take active part in the production of cellulose 
nanofibers, which is a promising sustainable nanomaterial with a wealth of potential applications. The 
process is visually attractive and not excessively time-consuming, which is considered essential to focus 
students’ interest on the activity.  
The results revealed that the students showed great enthusiasm and participation throughout the whole 
activity, which clearly contrasted with a lack of knowledge in issues relate to sustainability, which is in 
part understandable owing to the existing void in the curricula towards such concepts. The experimental 
part was key in understanding the concepts, though, the students found difficulties to handle the new 
concepts explained during the introductory part, which highlights the importance of learning by 
practicing.  
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Abstract 
This work presents a new assessment methodology carried out for a subject entitled Applied energy 
technology - Project course belonging to MUTEDS (Master's Degree in Energy Technology for 
Sustainable Development) at the Universitat Politècnica de València. 

The presented subject is mainly focused on the assessment of transversal skills as multidisciplinary 
teamwork and leadership and planning and managing of time. To work these skills, students are grouped 
in teams of 4 -6 students randomly selected and with different roles and work during 8 technical sessions 
(in which roles change in each session) for the techno-economic and environmental feasibility evaluation 
of an energy project (related with energy efficiency and renewable energy sources in and specific 
location). In previous courses (from 2015 to 2020), the performance of the students in each session was 
exclusively assessed by the professors by means of observation techniques. Due to the COVID-19 
pandemic, it was not possible to interact so closely with students, and therefore, a new assessment 
methodology was developed, consisting in a 360 º assessment process. At the end of each session, 
students answered to an online test in which they not only evaluated their performance but also the one 
of the other members in the group. Additionally, professors evaluated the performance of the students 
based on other electronic evidences such as the development of a portfolio that was filled in after each 
session and sent to the professor by the members of the group. Results are presented and compared 
in this work. 

Keywords: Transversal skills, cooperative work, group dynamics, assessment methodologies. 

1 INTRODUCTION  
In this work, a methodology for assessing transversal skills through cooperative work and group 
dynamics is presented. The methodology is applied to the subject “Design-Project of Energy Systems” 
belonging to the UPV Master's Degree in Energy Technologies for Sustainable Development[1] of 
Higher Technical School of Industrial Engineers (ETSII). 

The objective of the master's degree is to give its graduates the necessary knowledge to approach 
professional activity or research work in the energy sector, following the needs of sustainable 
development. The central theme of the subject under study is the “Design of energy systems”. The 
objective of the course is to carry out a practical team exercise of a design project of an energy system. 
As established in the course's teaching guide, the course must provide the student with the necessary 
skills to work in a team in a company dedicated to the field of energy. To cover the goal, the students 
carry out a practical team exercise consisting of an energy system design project in two different topics: 
Project A consisting of the basic design of a single-family house with almost zero energy consumption 
and its energy equipment; Project B: Design of a poly generation module (electricity, heat and cold) with 
solar source and biomass for an isolated application. It includes the formation of a work team (the 35 - 
40 students are randomly organized in groups of 4 - 6 students, being a total of 8 groups in the course, 
4 for Project A and 4 for Project B) the dynamics of teamwork, with three different roles identified (1 
Leader who manages the group, 1 Secretary who makes the minutes of the different working sessions, 
and 3 staff members), the different phases in the development of a design project, the search and 
compilation of information, the discussion and synthesis of possible solutions, the preparation of the 
design project, and finally, the preparation for the presentation and communication of the details of the 
project [2]. 
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The Master Degree started in the course 2014-2015. Since then, in this subject, two previous research 
works have analysed the methodology of the student's teamwork. In the first one, published in 2018 [2], 
the cooperative work and group dynamics in the course is analysed in the courses 2014-2015 and 2015-
2016 with the aim of transforming the teaching-learning process and make it migrate from the master 
class, focused on transferring the contents, to the flip teaching centred on the autonomous activity of 
the student. As a result, a methodology describing the didactics technics for developing the transversal 
skills was obtained. Later, in 2019 [3], the methodology is analysed and assessed, mainly focused on 
improving professional skills such as multidisciplinary teamwork and leadership, lifelong learning, 
competitiveness, planning, and managing time and effective communication. The transversal skills in 
education are analysed in detail in [4]–[6]. In this work, the results of assessing the transversal skills are 
studied. The methodology applied in [2], [3] has been updated, improved, and assessed. The analysed 
period is the course 2020-2021. One of the main modifications of the method is that the students play 
the role of the professors, and the skills are evaluated by students, similarly to a pair review process. As 
a final step of the 360º assessment process, the professor reviews the results of the assessment, checks 
potential deviations or problems in the process and provides the final mark. 

2 METHODOLOGY 
To assess the acquisition of transversal skills, it is necessary to carry out a systematic information 
collection [7]. This process of collecting the information can be carried out by professors, by peers or by 
the students themselves (or all of them, in a 360º assessment model).  

In previous courses (before 2020-2021) the acquisition assessment of the transversal skills was carried 
out through active observation and systematic collection of information during a total of six teamworking 
sessions. Regarding the collection of information, it was done through the completion of a Portfolio which 
consisted of a paper document (also available in digital format) with main comments, decisions, notes, 
etc. that stands for the work carried out in each teamworking session. Regarding the active observation, 
it was carried out by the professor who observed the different teams during the six working sessions 
and made one/two interactions (5 minutes approximately) per team during each session (asking how 
they were addressing the objectives of the session, how was the work distribution and coordination 
inside the team, etc). Due to the COVID-19, it was decided that the Portfolio should only be available in 
digital format. In the case of the Active Observation, and due to limitations arisen because of the need 
of keeping the distance between the professors and the students, a new methodology was developed. 
As the interaction between the professor and the students was not so close, and in order to keep an 
evaluation of the dynamics of the groups and the assessment of the transversal skills as fair as possible, 
it was decided to convert this active observation into an online observation through a 360º evaluation 
process that was developed in the framework of a specific Educational Innovation and Improvement 
Project (PIME) for the assessment of transversal skills in the Technical School of Industrial Engineering 
(ETSII) of the Universitat Politècnica de València. As a pilot project, the methodology was developed for 
the assessment of two specific transversal skills:  

• TS06: Teamwork and leadership: Teamwork during the different class sessions: encouraging 
debate, synthesis of solutions, innovation, etc. Leading/coordination of the group (for leadership 
role only) 

• TS12: Planning and time management: Distributing and planning the tasks to be performed by 
the team. Management capacity (for the role of secretary only). 

In this context, the ETSII management team focused on educational innovation, provided e-learning 
material on six transversal skills for students, which is available in a blog [8], and some rubrics for the 
evaluation process. Considering this information, several questionnaires were created for each 
transversal skill assessed (TS06 and TS12). The questions developed for each questionnaire are 
presented in Table 1. They mainly consist of a first set of student identification questions (number of 
students inside the group and team number including the topic for the project A or B, a set of 6 questions 
to assess the TS06 (3 for the Teamwork and 3 for the leadership) and a set of 3 questions to assess 
the TS12. It should be stressed that, each working session was planned in such a way that all the 
students had the chance to develop the role of leader or secretary at least once over the six working 
sessions analysed. 
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Table 1.Questionnaires developed for the assessment of transversal skills. 

Student 
identification 

questions 

1. What team do you 
belong to?  
Answers:  

1A-2A-3A-4A 
1B-2B-3B-4B 

2. What student number 
are you in this session? 

Answers:  
1-2-3-4-5 

3. What student number is 
the LEADER in this session?  

Answers:  
1-2-3-4-5 

TS06: Leadership 
¿Is the team 
leader a good 

leader? 

4. Does he/she act to deal 
with team conflicts? 

5. Does he/she propose 
ambitious goals and 

contribute to the 
distribution of tasks in a 

balanced way? 

6. Does he/she monitor and 
control tasks, deadlines and 

the quality of the results? 

TS06: Teamwork 7. Does he/she actively 
participate in team 

meetings? 

8. Does he/she commit to 
the performance of the 

collective task? 

9. With his/her way of 
communicating and relating, 

does he/she contribute to 
the cohesion of the team? 

TS12: Planning 
and time 

management 

10. Does he/she rank the 
activities to be carried out 
in the short and medium 
term according to their 

importance? 

11. Does he/she carry out 
the activities in the due 
time and in the required 

format? 

12. Does he/she analyse the 
development of the activities 

from the marked 
suggestions? 

Answers to 
questions from 4 

to 1 

A: excellent; B: appropriate; C: in development; D: not reached. 
E: not applicable 

Additionally, explicative information about how to answer each question was provided to students in the 
form of an attachment to the questionnaires. Once the questionnaires were ready, they were published 
in the form of a test in PoliformaT, which is a collaborative e-learning tool that allows reaching a space 
where the teacher and the students can participate collaboratively in the teaching and learning process, 
sharing documents and other types of information along the course. This way, after each of the six 
working sessions, the same test was answered by the different members of each group.  

For a 360º assessment, each student was able to provide a self-evaluation as well as an evaluation for 
each member of the group as indicated in Table 2. 

Table 2 Answer sheet for questions regarding the assessment of TS06 and TS12. 

 A: Excellent B: Appropriate C: In Development D: Not reached. E: Not applicable 

Student 1      

Student 2      

Student 3      

Student 4      

Student 5      

An excel file containing all the answers of the students was generated in the PoliformaT test application, 
consisting of a set of 12 questions, and 47 answers in total per student. Considering the size of the 
group (35 - 40 students in total), it results in a total of 1880 answers for each working session that had 
to be compiled and processed, and a total of 11280 answers after the 6 working sessions. For this big 
data analysis, an excel tool was developed with the use of macros in Excel. The answers had to be 
filtered and a mark had to be finally assigned to each student for each working session in the form of A: 
excellent, B: appropriate, C: in development, or D: not reached for the TS06 and TS12, respectively. If 
the student could not attend that session, a mark of E: not applicable was assigned. The final mark for 
the course corresponded to the average of the six working sessions. Then, the online active observation 
process was checked by the professor and compared with those obtained only by considering the 

3148



 

 

systematic collection of information during the teamworking sessions through the digital Portfolio. Figure 
1 shows a flow diagram of the online 360º transversal skills assessment process.  

 
Figure 1. Flow diagram of the online 360º assessment process. 

3 RESULTS 
In this section the results of the new methodology developed in this research work are compared to 
those obtained in previous courses.  

3.1 Results of assessment in previous courses 
Figure 2 to Figure 4 it is presented the assessment results obtained in previous courses (2015-2020). 
As previously described in section 2, the acquisition assessment of the transversal skills was done 
through in situ active observation by the professor and systematic collection of information employing 
the portfolio during a total of six teamworking sessions.  

It is concluded that in the previous 4 courses (from 2016 to 2019), for TS06 the percentage of students 
with A was ranged from 32 to 68%, and for TS12 it was very similar (%A from 29 to 65%).  

Similarly, for TS06 the percentage of students with B was ranged from 32 to 64%, and for TS12 it was 
very similar (%B from 32 to 68%).  

The percentage of C is practically negligible (lower than 3%) and the percentage of D is equal to 0% in 
all cases, except for the course 2019 – 2020, where there was one student with a E, because he/she 
did not attend to the working sessions in class. 

Comparing one course to the other, it can be considered that usually the results obtained by students 
are similar from year to year. Exceptionally, course 2019-2020 presented a bit worse results, with a 
32.1% A and 64.3% B for TS06 and a 28.6% A and 67.9% B for TS12.  

Students answer an online 
questionnaire (12 

questions, see Table 1) in 
PoliformaT platform

at the end of each working
session

(6 sessions in total)

Results: 
6 excel files 

(1880 answers
in total each)

Online Evaluation results
for TS06 and TS12:

STUDENTS self-evaluation
PEERS evaluation

Profesor: check
and comparison

with the
evaluation only
considering the

portfolio

Big data 
analysis tool in 

excel
with macros

Final marks for
TS06 and TS12:

A: excellent 
B: appropriate
C: in development 
D: not reached.
E: not applicable
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Figure 2. TS06 Evaluation results (previous courses). 

 
Figure 3. TS12 Evaluation results (traditional approach). 
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Figure 4. TS evaluation results summary (previous courses). 

3.2 Results of course 2020 - 2021 
As mentioned before, this year due to new considerations in class formats derived from the pandemic, 
a new way of evaluating the transversal skills has been developed. Regardless, part of the former 
methodology (systematic collection in the portfolio) was used to obtain the final mark. To see how 
different it is, this collection of information has been compared to the active observation, and it has been 
compared to previous courses as well. 

3.2.1 Comparison between systematic collection and active observation 

Table 3 shows the results of the marks of TS06 using only the online active observation and using only 
the systematic collection from the portfolio. It can be seen that, no matter the method used, all the marks 
are in the groups A and B. A few marks of the new methodology have been corrected since they were 
evaluated as a D when they missed one session. In this case instead of D they had to obtain E as a 
mark and not be counted in the average. 

Table 3. Results obtained for TS6 using both methods separately. 

 Number 
of A 

Number 
of B 

Number 
of C 

Shared 
values B->A A->B B->C 

Systematic collection 16 19 0 
20 4 11 0 

Active observation  9 26 0 

Also, Table 3 shows that more than half of the results are shared between both methods and the 
differences only differ from one step (from A to B or from B to A), so no major differences are observed. 

Meanwhile, in Table 4 the same comparison has been done for TS12. As occurred before, the main 
marks are grouped between the results of A and B. In both transversal skills, there has been the same 
number of shared values, 20, which corresponds to 57%; however, while in TS6 the main differences 
were better in the systematic collection, in TS12 they were better in the active observation process. 
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Table 4. Results obtained for TS12 using both methods separately. 

 Number 
 of A 

Number  
of B 

Number  
of C 

Shared  
values B->A A->B B->C 

Systematic collection 9 26 0 
20 10 5 0 

Active observation  14 21 0 

3.2.2 Final mark 
In order to be consistent with the final results obtained in previous courses, the final mark has been 
determined by using both systematic collection and active observation. Table 5 and Figure 5 present 
the final marks of both Transversal Skills. Comparing to results obtained in previous courses, it is 
concluded that, with the new methodology, the final marks are worse (26% A for TS06 and 23% A for 
TS12), being the rest the % of B, as in this case, no values of C or D were obtained. 

Table 5. Final marks. 

 Number of A Number of B Number of C 

TS06 9 26 0 

TS12  8 27 0 

 
Figure 5. Final marks of both TS. 

It can be concluded, that the new 360º assessment methodology is more demanding. The main 
difference between the former methodology and the new one, relies on the active observation method: 
in the new methodology it is carried out online by the students, and in the former methodology, it was 
carried out in situ only by the professor. After comparing the results, it is concluded, on one hand, that 
students make a self-evaluation and evaluate other fellows in a tougher way than the professor does. 
On the other hand, it could be considered that the 360º assessment methodology is more complete  
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4 CONCLUSIONS 
This research work presents a new 360º assessment methodology for evaluating the acquisition of the 
transversal skills by students belonging to the UPV Master's Degree in Energy Technologies for 
Sustainable Development of Higher Technical School of Industrial Engineers (ETSII). 

The transversal skills TS06: Teamwork and leadership and TS12 Planning and time management, are 
evaluated through cooperative work and group dynamics. 

Due to COVID-19, it was not possible for the professor to interact with students as close as in previous 
courses. Therefore, an online active observation process was developed where students made a self- 
evaluation and a peer-revision process, by answering a set of questions in an online test. 

Jointly with a systematic collection of information in a portfolio, final marks were obtained. Results were 
compared to those courses where the active observation process was carried out in situ only by the 
professor. 

It is concluded that students are more demanding in the evaluation process, being the results obtained 
with the 360º assessment generally worse (greater % of B compared to A). All in all, authors believe 
that the 360º assessment methodology is more complete as it takes into consideration not only the 
professor point of view but also the experience of the students working in teams in class, so it might 
lead to a fairer evaluation. However, it is too early to conclude which is the most appropriate and it has 
been decided by the professors to keep both assessment methodologies in the next courses, for 
comparison purposes. 
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DISTANCE TEACHING DURING A CORONAVIRUS PANDEMIC 
FROM THE PERSPECTIVE OF TEACHERS IN SLOVAKIA  

Peter Jucha, Tatiana Corejova 
University of Zilina (SLOVAKIA) 

Abstract 
The year 2020 brought many changes, mainly due to the spread of the COVID-19 virus. The pandemic 
has affected almost every area of people's daily lives. To a large extent, the education system was 
also influenced, where it was necessary to switch to the distance method of teaching. In many 
schools, however, this was a problem due to the fact that the schools were not technically prepared for 
such a way of teaching. Initially, the teaching was rather improvised with the help of various 
applications and technological equipment, only to provide students with and present teaching 
materials. Gradually, however, individual schools, whether primary, secondary or higher education, 
switched to uniform ways of implementing teaching. Nevertheless, they did not avoid certain 
shortcomings and problems. The aim of the paper is to analyze and then compare the views of 
teachers from Slovakia on the transition from full-time to distance teaching. Teachers, including 
university professors, doctoral students, secondary school professors and other teachers, answered 
questions about the transition from full-time to distance teaching through interviews. They stated what 
are the main advantages and disadvantages of the distance form of teaching in the form in which it is 
currently taking place in Slovakia, but also what problems are associated with this form of teaching. 
For example, these can be Internet outages, malfunctioning of the platforms through which teaching 
takes place or insufficient possibilities of control of students in their education.  

Keywords: distance teaching, internet platforms, pandemic. 

1 INTRODUCTION  
The COVID-19 pandemic affected every area of human activities in 2020. However, it had a great 
impact, especially in the field of education and learning. Measures to prevent the spread of the virus 
included social distancing and, in many cases, the temporary physical closure of educational 
institutions. They then had to introduce a distance form of teaching [1]. The pandemic disrupted 
established systems in primary, secondary and higher education. The reactions of educational 
institutions varied, but were generally divided into three categories. The first included educational 
institutions that provided teaching with social distance. The second was made up of educational 
institutions that sought to create hybrid models of education that represented blended learning. 
Teaching was provided both online and in full-time form, with the number of students in the institution's 
premises being limited. The third category consisted of educational institutions, which switched 
exclusively to distance or online forms of education and learning [2, 3, 4]. The pandemic caused 
precisely the fact that in most cases there was a rapid transition from full-time learning to online 
teaching and learning in educational institutions around the world. This happened regardless of 
whether the teachers were prepared for it or not [5, 6]. The process of transformation faced many 
problems, which resulted from institutional as well as contextual factors. This can cause threats but 
also opportunities to improve the education system and prepare for potential future situations [7]. 

In the current situation, educators have been forced to provide teaching for students through various 
digital platforms and applications. Some saw it as an obstacle and got into stressful situations because 
of it, while others had no problems with it and saw it as a positive opportunity to master such a form of 
learning [8]. At the same time, teachers, but also schools, faced many challenges in the 
implementation of distance form of teaching. Such challenges included, for example, solving various 
technological problems or the very access to the right technologies to ensure the teaching and 
learning of students, new approaches to planning and teaching teachers, and the introduction of many 
new technological platforms for teachers and students [9, 10]. At the same time, in addition to 
problems with technology and teaching, teachers also faced problems with involving students in the 
teaching process and a high rate of student absences during lessons [11, 14]. 

The opinions of teachers on the distance form of teaching were and are different. Some perceive it 
positively, for example due to the elimination of time and place constraints, or that teaching can be 
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carried out planned but also unplanned in exceptional conditions, but some see it as rather negative, 
such as technical problems and problems with lack of equipment or low rates of students' attention 
during classes [12, 13]. 

2 METHODOLOGY 
The aim of the paper was to obtain the opinions of teachers on the distance form of teaching, which 
had to be implemented due to the worldwide spread of the virus COVID-19, and to provide it within the 
educational institutions where teachers work. The partial goals were: 

• Finding out what applications and platforms are used to provide distance form of teaching 
• Finding out what advantages, disadvantages and problems are associated with the distance 

form of teaching from the point of view of teachers 

• Finding out the impact of the distance form of teaching on students from the point of view of 
teachers  

• Finding out what forms of control of students 'activities and knowledge teachers use during teaching 
and their opinion on whether they can sufficiently control students' activities and knowledge 

Theoretical starting points were processed using information from secondary sources, which consisted 
mainly of scientific articles from the renowned Web of Science database and Internet sources.  

In order to process the results, an interview was created in electronic form, which contained one 
identification question and seven questions related to a specific topic of distance form of teaching.  

3 RESULTS 
The results are processed in the form of Interview. Each subchapter represents one of the seven 
questions that the interviewed teachers answered in electronic form. The subchapter then summarizes 
the answers from the respondents who commented on the topic. The electronic form of the interview 
was attended by 10 respondents. 

3.1 Electronic interview 
The interview was conducted in order to obtain answers from teachers working in various educational 
institutions for distance form of teaching, which had to be carried out during the COVID-19 pandemic. 
The questions were aimed at expressing the respondent 's opinion on: 

• the applications and platforms they used for teaching purposes,   

• advantages and disadvantages of the distance form of teaching and problems associated with it, 
• overall provision and implementation of the distance form of teaching in the educational 

institution in which the respondent works, 

• the impact of the distance form of teaching on students from the point of view of teachers. 

The next part of the article is therefore focused on the answers of selected respondents who work at 
the University of Žilina, the Hotel Academy Žilina and at the Private Elementary Art School Lietavská 
Lúčka. The electronic interview was attended by 10 respondents, four of whom were doctoral students 
from the University of Zilina in Žilina, three were teachers from the University of Žilina in Žilina, two 
were teachers from the Hotel Academy in Žilina and one was a teacher from the Private Elementary 
Art School in Lietavská Lúčka.   

3.1.1 Software and applications used for distance form of teaching 
In order to implement distance form of teaching, various applications are used in educational 
institutions. In most cases, each educational institution has a designated application or platform 
through which its employees carry out teaching.  

Based on the answers of the respondents, it is possible to list several applications that were used for 
the purpose of distance form of teaching. These include: Cisco Webex Meeting, Zoom, MS Teams, 
Skype, EduPage Information System and Moodle (University of Žilina). A common feature of the 
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applications used is that, according to the respondents, all of them can be easily controlled and are 
clear. They have a number of common functionalities, including:  

- document sharing, 
- possibility to use them from any device (smartphone, PC, laptop, etc.), 
- possibility to record an hour (Webex, MS Teams, Zoom, Skype). 

However, certain negatives are also associated with the mentioned applications. Respondents 
mentioned them depending on which application they used (see Table 1). 

Table 1. Applications negatives 

Application / Platform Negative 

Zoom • call time limit for the free version to 40 minutes 

MS Teams • restriction by the university to see a maximum of 9 online course participants 
• camera malfunctions, continuous camera disconnection, and other issues 

related to Microsoft updates 

Skype • poor sound quality 

Moodle  • freezing of the system during tests 

EduPage • opaque storage of created materials 
Source: Authors 

No negatives were mentioned for Cisco Webes Meeting.  

3.1.2 Distance form of teaching as a substitute for classical teaching 
Seven out of ten respondents answered that distance form of teaching is not a full-fledged 
replacement for the classical form of teaching. The reasons given were as follows: 

• There is no social element in the form of distance learning, although individual applications are 
evolving and trying to create functionalities that will help students to socialize. Due to the relatively 
low speeds used in the Internet connection within the Slovak Republic, technical problems, etc., 
problems arise in the "live" connection, connections "fall" and the reactions of individual 
participants are limited. Within classical teaching there is more space for discussions and personal 
conversations between the teacher and the student, as well as between individual students.  

• Some students lack self-discipline, which is much more needed in this form of teaching. There is 
a lack of personal contact between the teacher and the student but also between the students. 

• It is problematic to keep the student's attention, as it is not possible to have students in the 
picture (not everyone has a good connection, whether students or teachers teaching from 
home). It is not even possible to check the real presence of the student in the class. Not all 
activities carried out in the exercises can be fully implemented online. The teacher does not 
have the opportunity to check the work of students, especially if these are evaluated activities 
for which it is not appropriate for the screen to be shared with all participants. Also, some 
students had trouble understanding the explained activities, especially when working with 
prescribed software. Teaching is also more difficult to prepare.  

• The subject matters cannot be thoroughly explained to students. 

• Students are unattended and many of them use to simpler ways of doing homework by writing 
off the internet / from classmates. For tasks that require searching for information on the 
Internet, this is fine, but experience has shown that many only wrote off from classmates, which 
was then reflected on their mark. 

• Applications distort sound, which is a problem when learning to play musical instruments. 
(Elementary Art School - Guitar Playing) 

Despite the opinion that distance dorm of teaching does not fully replace the classic form of teaching, 
some respondents stated that distance form of teaching is appropriate as a complementary form of 
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education or short-term solution. For example, if it is necessary to replace teaching in the absence due 
to a business trip, PN, etc.  

One respondent stated that he thought that it was possible to fully replace traditional form of teaching. 
Platforms such as MS Teams, ZOOM, etc. according to the respondent, they can fully replace the full-
time form of teaching, because they provide all the necessary functions to ensure the tasks that are 
performed directly in the school. However, the respondent added that these platforms cannot fully 
replace practical teaching in some cases. Distance form of teaching is not suitable for all fields of 
education (e.g. medicine). 

3.1.3  Advantages and disadvantages of distance form of teaching 
The advantages and disadvantages mentioned by the respondents are elaborated in Table 2. 

Table 2. Advantages and disadvantages of distance form of teaching 

Advantages Disadvantages 

• the possibility of addressing students who 
are unable to attend lesson  

• the possibility to lecture even in the case of 
a teacher's departure 

• explanation of the learning material on a 
shared screen and the possibility of creating 
a recording of the lesson 

• the possibility to connect for a lesson from 
the house 

• a tool suitable for a combined form of 
teaching, supplementing teaching or 
replacing non-teaching 

• the possibility of holding selected lectures or 
discussions with experts from practice who 
do not have to travel 

• time and money savings 
• acquisition of new knowledge (e.g. time 

management, work with new software) 
• unification of teaching materials in one place 

and easy access to them 

• insufficient socialization 
• easier circumvention of the rules by students when 

checking their knowledge (tests, examinations, credits) 
• the timing of the exams may not meet the needs of the 

students 
• greater lack of concentration of students 
• the presentation of student results (work, projects, etc.) 

lacks eye contact, gestures, etc. 
• self-study also seeks information from untrusted 

sources 
• artificially created activities; activities such as excursions, 

laboratory exercises, etc. they are retreated to the 
background 

• concerns about failure of the system and the 
application / platform used in tests, trials, etc. 
insufficient technical support 

• loss of interest in studying by students 
• the need for a stable internet connection 
• poorer picture and sound quality 

Source: Authors 

3.1.4 Problems associated with the implementation of the distance form of teaching 
During the implementation of distance form of teaching, problems often occur that are of various natures. 
Respondents mentioned the following problems they encountered during distance form of teaching: 

• Technical issues:  
o change of the requirement for the technical solution of the connection 
o system outages in winter (Moodle University of Žilina) 
o log out students during the implementation of a certain activity and preventing them from 

logging in again (Moodle University of Žilina) 
o application and camera and microphone malfunctions after updates (MS Teams) 
o Internet outages, slow file uploads and non-file uploads via application 
o student was very faint to hear - poor sound quality (Skype) 

• Problems with students: 
o connection failures on the part of students during the busiest hours, as well as the failure of 

the connection of cameras and microphones 
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o o the absence of the possibility to check whether the student had a technical problem or left 
the lesson voluntarily 

o passive attitude of students to teaching - the student is disturbed by the amount of external 
influences that the teacher does not have the opportunity to influence (watching films, 
watching series, walking the dog, activity on social networks, etc.) 

o the student has repeatedly announced that he cannot attend lesson 

Only two out of ten respondents stated that they had not encountered any serious problems.  

3.1.5 Control of students' work in the distance form of teaching  
Teachers use various forms of control over students' activities during the course of distance form of 
teaching and their knowledge, which they should have at their disposal. Respondents most often used 
the following forms of control of students' activity, work and knowledge: 

- weekly control in the form of submission of completed assignments, homework, etc. (2 respondents) 
- random addressing and invoking of students during teaching (7 respondents) 
- testing in the form of a test in front of the camera (6 respondents) 
- oral examination of the student in front of the camera (2 respondents) 
- student screen sharing (1 respondent) 
- elaboration of assignments in lesson and their subsequent control (2 respondents) 

Six respondents stated that they thought they could adequately control students' work and attendance.  

Two respondents stated that it depends on the number of students or on the individual applications 
used and also on the level of Internet connection where real-time audio and video transmission may 
not be sufficient.  

Two respondents stated that sufficient control of the distance form of teaching is not possible. This 
may be due to a lack of connection on the part of the teacher or because the teacher cannot actually 
check the presence of the student. Students often applied for a lesson from various places, such as 
while shopping in a store or while driving in a car, etc.  

3.1.6 Influence of distance form of teaching on students 
The distance form of teaching has brought many advantages and disadvantages, as well as having a 
different impact on students. 

Only two respondents stated that the distance form of teaching has an explicitly negative effect on 
students. The reason, according to them, is that students do not have the lecture presented as if it 
were presented to them directly at school. In addition, according to them, students do not concentrate 
properly, they are lazy, they are under stress, they have to sit for a few hours only in front of a PC or 
laptop screen, etc., they do not socialize and lose interest in long-term online teaching, their activity 
decreases. The remaining eight respondents reported both the positive and negative effects of 
distance form of teaching on students (Table 3).  

Table 3. Positive and negative effects of distance form of teaching on students 

Positive effect Negative effect 

• improving the experience of teleworking (communication, 
sharing results, etc.) 

• a change of perspective on digital technologies, which 
may not only be used for entertainment but also for work 

• better organization of leisure and working time 
• saving time and money (mainly due to the absence of 

travel) 
• strengthening ICT skills 
• independence and self-control 

• lack of social contact  
• facilitating study  
• insufficient preparation for teaching, 

excuses for technical problems 
• soft skills regression 
• absence of practical skills 
• lack of exercise, long time spent at the PC 

Source: Authors 
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3.1.7 Ensuring the distance form of teaching at educational institutions 
Ensuring the distance form of teaching, especially from the technical point of view, may be different at 
each educational institution. It also depends on how the individual institutions approach the provision 
of such teaching. 

Six respondents stated that they considered distance form of teaching to be sufficiently secure. Such 
an answer was given by doctoral students of the University of Žilina and teachers from the Hotel 
Academy Žilina. According to them, the shortcomings are only in occasional internet outages and 
minor technical problems. 

The remaining four respondents stated that the provision of distance form of teaching was not 
sufficient. These were teachers from the University of Žilina and the Elementary Art School Lietavská 
Lúčka. University teachers stated that there is no teacher training for this style of work, and each 
teacher tests and verifies their options, which takes a lot of time. Therefore, improvements in the 
organizational area would be appropriate - the applications used, etc., as well as the processing of 
certain scenarios, etc., in the pedagogical area itself, such as the creation of standard lectures, 
assignments, new study materials, tests, etc. In addition, each educator should first go through some 
basic training and later have the opportunity to train in advanced system functionalities. At present, it is 
up to the teachers themselves, who themselves had to learn to use the prescribed systems in a very 
short time, as well as to find the best way to use the available tools for the most attractive education 
possible. The level, attractiveness and creativity of distance form of teaching is literally on the 
shoulders of teachers and although in most cases the teaching can take place at a sufficient level, but 
in the long run it is unsustainable and insufficient. 

In the case of teachers from the Private Elementary Art School, no technical equipment was provided. 
The teachers who could teach at a distance had to consult themselves on how to provide such 
teaching. They sought solutions and applications through which they could communicate with 
students. They did not go through any training and had to get acquainted with the environment of 
various applications, which were recommended to them by relatives or colleagues. 

4 CONCLUSIONS 
Based on the respondents' answers, it was possible to reach several conclusions. 

Many applications and different platforms are used to ensure the distance form of teaching. The use of 
some of them, such as MS Teams or EduPage, is ordered directly from the management of specific 
educational institutions. Teachers are obliged to carry out teaching as a matter of priority using the 
specified applications and platforms. Nevertheless, educators often help each other by using other 
applications with which they have better experience or are better acquainted with their environment.  

Almost all respondents agreed that the distance form of teaching cannot fully replace classical 
teaching. This is mainly due to the fact that in many cases the subject matter cannot be explained at a 
sufficient level, students have more freedom to break the rules when writing tests and other types of 
examinations and often join lessons from different places and perform completely different activities. 
results in their lack of concentration in the class. In addition, students do not socialize and have to deal 
with most tasks themselves. Nevertheless, the distance form of teaching is suitable as a temporary or 
complementary solution that can help, for example, in the case of substitution teaching. 

The advantages and disadvantages of the distance form of teaching, as well as the problems 
associated with it, were very closely related and are related to the issue of full-fledged replacement of 
classical teaching by the distance form of teaching. The negative ones include, in particular: low levels 
of socialization, circumvention of the rules and simplification of studies, concerns about technical 
problems such as network failures or poor picture and sound quality. The positives include, in 
particular, the possibility of connecting for a lesson from anywhere, reducing costs due to the absence 
of travel and acquiring new skills and experience, especially in the field of ICT. Despite the fact that 
the respondents stated both the negative aspects of the distance form of teaching and the positives, 
their answers showed that they were abler to write down about the negatives. Overall, they devoted 
more space to them and gave more examples from the negative aspects than from the positive ones.  

The biggest differences in the answers were seen between doctoral students of the University of Žilina 
and teachers of the University of Žilina with a higher level of education. Doctoral students consider the 
provision of the distance form of teaching to be sufficient, they state that the activity of students and 
their acquired knowledge can be sufficiently and adequately checked and verified. In contrast, 
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teachers with higher level of education see several gaps in the provision of distance form of teaching 
and also do not think that they can test the activity of students and their knowledge at the same level 
as if they did it directly at school. The age of the respondents may play a major role in the different 
answers. Doctoral students are represented by younger people, who in many cases are more likely to 
adapt to new trends and learn to operate new hardware and software more quickly. Nevertheless, they 
have less experience in teaching and therefore may feel that they have everything under control in 
teaching, even if the reality is different. Educators with higher level of education attainment already 
know students better overall and are therefore able to better answer the question of whether they think 
they can better control students' activities and knowledge.  

Secondary school teachers stated that the provision of the distance form of teaching is at a sufficient 
level. The main reason may be that secondary schools in Slovakia use a unified platform, which was 
created exclusively for the purpose of implementing distance form of teaching. In particular, they differ 
from universities, which sought various individual solutions to provide distance form of teaching. In 
addition, the EduPage platform, which is used by secondary schools for distance form of teaching, 
may include resources that allow teachers to have sufficient control over students. Based on this, 
these teachers replied that they thought that they could control students' activities and their knowledge 
well enough. 

A special group then consists of teachers of private elementary art schools. There was no provision for 
distance learning in their case. As for the control of students' activity, they do not have a big problem 
with that, because the student always has a week to learn what was explained and shown to him and 
the teacher only checks it for the next week via video call. 

Overall, it can be assessed that the distance form of teaching is not yet sufficiently provided and in its 
implementation there are large differences between individual educational institutions, but it is suitable 
as a complementary form of education. 
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EDUCATION OF DISADVANTAGED STUDENTS DURING THE 
COVID-19 PANDEMIC IN SLOVAKIA 
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Abstract 
Ensuring continuity of education during the first wave of the COVID-19 pandemic in spring 2020 
represented an unprecedented challenge for educational systems, but also provided experts with 
valuable experiences with distance learning and new knowledge in this field, which can be applied even 
when life bounces back. The situation revealed many shortcomings of the system, e.g. despite the 
worldwide efforts to create inclusive educational environments, there were groups of students excluded 
from education for a range of reasons during school closures. Moreover, there was only a very short 
period of time available to governments after school re-opening to take measures and get prepared for 
the second wave of the pandemic. 

Disadvantaged students represent the most vulnerable group of learners, whose development is 
endangered by newly created educational gaps during the pandemic crisis, as well as by widening the 
already existing ones. Therefore, increased efforts should be made to satisfy their special educational 
needs and provide them with adequate learning opportunities even in times of crisis. 

In the proposed paper, the authors focus on the specific situation of disadvantaged students in Slovakia, 
bring an overview of the situation in the education of disadvantaged groups of students during school 
closures and compare their opportunities for distance learning during the first and the second wave of 
the pandemic with special attention paid to marginalized Roma students and their socially 
disadvantaged peers. The findings show that despite the measures taken by the government, the 
situation in this field is still not satisfactory. 

Keywords: Students with special educational needs, distance learning, inclusion, exclusion, school 
closures. 

1 INTRODUCTION  
Creating inclusive social and school environments is among the priorities highlighted in European 
strategic documents and is a topical issue in the Slovak educational system as well. Current efforts are 
targeted on creating such school environments, where the needs of all students are met and also 
students with special educational needs are provided with an opportunity to study in mainstream schools 
of all levels. The idea of inclusive education is based on the premise that learning and doing various 
activities together is beneficial for both SEN and intact students, and such social contact and diversity 
in the classroom show to be positive.  

In Slovakia, despite insufficient legislative and social support, there are several initiatives in this field. At 
the governmental level, in 2021, the new Strategy for Inclusive Education should be introduced and also 
non-governmental organizations are engaged in creating and inclusive society. All these activities were 
affected by the outbreak of the COVID-19 pandemic – several of them were interrupted in spring 2020, 
and many of them had to be modified as the priority of the educational system was to find ways of 
ensuring at least some continuity of education for every student and to reach each disadvantaged 
student as well. 

2 INCLUSION VS. EXCLUSION DURING THE PANDEMIC 
After the outbreak of the COVID-19 pandemic and massive school closures worldwide, governments 
had to take measures to ensure continuity of education, but taking into account students’ diversity and 
a whole range of occurring special educational needs, it was impossible to reach every student end to 
ensure equal opportunities to learn for everyone. Although various forms of distance learning were 
applied during the first wave of the pandemic, in many cases, technology supported learning was 
introduced, and it was especially disadvantaged groups of learners who had no access to education. 
Since then, in the case of socially disadvantaged students, schools have had to face problems related 
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to their learners’ connectedness as digital technologies and Internet access are not a matter of course 
in every household. In this context, a new form of exclusion – the so called digital exclusion – has 
occurred as a new phenomenon in education [1], which can even widen the gaps between vulnerable 
groups of students and their peers [2]. 

Digital exclusion is not the only barrier to overcome by disadvantaged students during school closures, 
they must also deal with the absence of necessary equipment, internet access, equitable and inclusive 
access to digital learning materials, but they also lack support by teachers, equitable and inclusive 
access to extra services for vulnerable students and extra attention that would allow them to follow 
online programmes. Moreover, for many children with disabilities, schools may also serve as links to 
provision of rehabilitative care, such as physiotherapy, speech and language therapy, or other services 
that are interrupted during school closures [3]. In times of crisis, it is ensuring access to extra services 
to vulnerable students, which is crucial from the aspect of fostering equity, inclusion and their well-being. 
Only in some countries, tools and resources for learners with disabilities and their parents, such as audio 
narrations, sign language videos, or simplified texts have been developed by experts; and only some 
countries have provided students with special educational needs with assistive devices. 

3 DISADVANTAGED STUDENTS AND LACK OF SOCIAL CONTACT 
The lack of social contact during school closures and country lockdown can have a significant impact 
on vulnerable students. When in isolation in their households, students struggle to maintain a healthy 
social life as there is practically no school life. Digital technologies can provide students only with 
opportunities for socialization mediated by online tools and there is still the lack of direct personal 
contact. These circumstances may result in specific difficulties for students with special educational 
needs, especially those with social and communication issues, e.g. students with an autism spectrum 
disorder or students with learning disabilities. Another group of vulnerable students includes individuals 
from broken families, abusive families, in foster care, suffering from food insecurity or lacking housing, 
i.e. those with problems in their relationships who need peer or community support [2]. For socially 
isolated students from such families it is almost impossible to find help from outside their households in 
such situations and therefore, it is important to decrease the risk of conflicts and violence, to fight against 
inequity of opportunities and exclusion. It must be noted that in the case of the most vulnerable groups 
of individuals, also educational problems get worse especially when individuals are socially isolated [4]. 

4 STUDENTS FROM SOCIALLY DISADVANTAGED HOME ENVIRONMENTS 
As mentioned above, school closures might have created new educational gaps or widened the already 
existing ones. UNESCO [2] accentuates that there is a clear evidence that students from disadvantaged 
socio-economic backgrounds are the ones likely to suffer the most. Similarly, already marginalized 
students (e.g. students from specific ethnic groups, students with special educational needs, etc.) can 
be highly impacted, which is even worse if they are also from socially disadvantaged backgrounds. 

Cedefop [5] carried out a research by experts from seven European countries. They recommended to 
implement the following procedures, which could help students from socially disadvantaged 
environments, in the case of which the risk of not coming back to school after school reopening is the 
highest: 

• to ensure access to distance learning – technologies and free broadband internet access; 
• to translate learning resources into the languages of minorities, refugees and sign language for 

the hearing impaired;  

• to educate students in the field of using digital technologies, to develop their digital skills and 
competencies;  

• to monitor students’ participation in online education, 

• to provide individual distance support for students at risk and their parents both in the field of 
education and mental health.  

UNESCO [2] points out that it is especially children and youth from low-income and single-parent 
families; immigrant, refugee, ethnic minority and Indigenous backgrounds; with diverse gender identities 
and sexual orientations; and those with special education needs who suffer by being deprived of physical 
learning opportunities, social and emotional support available in schools and extra services such as 
school meals. In order to provide support to students coming from low socio-economic backgrounds and 

3163



help prevent widening educational gaps between them and other groups of students, numerous 
countries have taken initiatives, e.g. they developed partnerships with local associations, and resorted 
to emergency funds. These measures have helped many students to access at least to some of the 
services usually provided by their school, such as free meals. 

5 MARGINALIZED ROMA STUDENTS IN SLOVAKIA DURING SCHOOL 
CLOSURES 

In Slovakia, ensuring education for students from marginalized Roma communities represents a topical 
issue, which became even more discussed after the outbreak of the pandemic in spring 2020. Available 
data show that alongside with issues related to entering schools from socially disadvantaged family 
backgrounds, marginalized students often have a range of disabilities, learning disorders, or other 
issues, which make the educational process in schools and their learning even more difficult. So, in 
general, in marginalized Roma communities, a higher proportion rate of students with special 
educational needs – compared to other groups of students – can be observed. These students are not 
able to control their learning and have problems with taking over responsibility for it. 

Education of students from marginalized Roma communities during the first wave of the COVID-19 
pandemic in Slovakia was monitored by the non-profit organization eduRoma [6,7]. According to their 
findings, these students had problems with taking part in distance learning as in many households, their 
learning conditions were insufficient – they did not have a quiet place to learn and the technical and 
hygienic conditions in their home environments were unsatisfactory. So, marginalized students were 
divided into two groups: those who studied online and those who studied offline and whose conditions 
for learning were even worse than in the case of the first group. Distance education of “offline” students 
was in many cases realized by delivering students handouts and worksheets into their households and 
collecting them without any consultations or provision of feedback.  

Teachers reported to eduRoma that they did not feel prepared for teaching their students from 
marginalized Roma communities remotely as they had not been provided with any training in this field, 
and in addition, also – as Slovak teachers participating in TALIS 2018 [8,9] survey indicated – teachers 
do not have sufficient learning opportunities in the field of working with students with special educational 
needs (especially those included in mainstream schools). The above is also supported by the results of 
a survey on the sample of 4,859 participating teachers from Europe carried out during the first wave of 
the pandemic by School Education Gateway [10]. Their findings show that after replacing classroom 
based education by distance learning, 36.3% of respondents found involving students from 
disadvantaged social background difficult and 17.8% of all participating teachers indicated teaching 
students with special educational needs as the biggest challenge they had to face as they did not know 
how to provide them with appropriate support. So, it can be assumed that it is not an issue only in 
Slovakia. 

During school closures, teachers did not receive sufficient guidance from the state on how to realize 
distance education with marginalized students and so, it is not surprising that they had problems in their 
communication with marginalized Roma students’ families. In this context, they appreciated their 
cooperation with teacher assistants, field social workers, social pedagogues, the staff of community 
centres and the municipal police. While classroom-based education was interrupted, they perceived 
their working conditions and their work very difficult, and so, it is not surprising that they evaluate their 
experiences gained during the pandemic crisis negatively and they indicated in the survey, that they did 
not want to experience such a situation again.  

Another barrier to learning in marginalized Roma communities during the pandemic was represented by 
students’ and their parents’ low levels of digital literacy and parents’ limited education, as parental 
support – in the case of distance learning – is needed more than ever. With the aim to provide help to 
these families during the first wave of the pandemic, the Slovak government, with the help of staff from 
NGOs present on the ground, communicated in Romani to Roma families about the crisis and the 
measures to adopt in order to protect themselves and to access basic services [2]. 

After school re-opening in June 2020, all students could return to schools but only a very short period 
of time was left till the end of the school year. Based on the decision made by the ministry of education, 
schools – in order to mitigate the impact of school closures on students and to stabilize classroom-based 
education – could apply for grants and open summer schools during the summer holidays. Each summer 
school could open three cycles – the duration of one cycle was five days. Summer schools represented 
a great opportunity for students from disadvantaged social environments to catch up with their peers, 
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but also for schools in ensuring access to education for marginalized students. The effectiveness of 
summer schools is questionable, as – based on available data – approximately 22% of all students were 
offline during the first wave of the pandemic, but only as many as 8,553 students (calculated based on 
the numbers indicated in schools’ grant application forms) attended them, which is 2 – 8 % of all offline 
students (there are no exact data on the proportion of offline students in summer schools) [11].  

Even though the government had the whole summer to work out a crisis plan for the much-predicted 
second wave of the pandemic and to prepare the entire school system for such an eventuality, not much 
was done in that field [12]. As prognosed by experts, the situation became dramatic and on October 12, 
2020, schools providing higher secondary education were closed and on October 26, they were followed 
by schools providing lower secondary education. On November 3, 2020, the government allowed school 
founders to open schools providing lower secondary education for groups of students with special 
educational needs. On November 10, 2020, all lower secondary schools re-opened for students with 
special educational needs and on November 16, 2020 also secondary schools – where disadvantaged 
students could learn in small groups (5 students + 1 teacher) – re-opened. This step was expectedly 
welcome by schools and teachers as already the findings of an earlier survey carried out by the 
Educational Policy Institute [13] showed that school leaders – in the context of the eventuality of 
repeated school closures after the first wave of the pandemic – called for governmental support in the 
form of allowing classroom-based education for selected groups of students (e.g. marginalized offline 
students). 

On December 7, 2020, all primary and secondary schools were re-opened, but after winter holidays, 
schools remained closed again. Based on the valid COVID Automat, primary education and lower 
secondary education was provided to small groups of students with no access to online education from 
February 8, 2021. Primary schools for all students were re-opened on April 12, 2021, they were followed 
by the rest of schools and school facilities on April 26, 2021 but it must be emphasized that the regional 
COVID Automat was followed, which means that it did not apply to the whole country and there were 
also regions where schools and school facilities remained closed.  

The current needs of teachers working with marginalized Roma students in the context of returning to 
classroom-based education were mapped by eduRoma [14] in April 2021. Teachers pointed out the 
priorities in the following four fields: 1. material and technical equipment (tablets for students; internet 
access; teaching aids; school tools for marginalized students); 2. curriculum (reducing teaching content; 
providing schools with extra finances for teachers giving extra classes; reducing performance standards; 
fostering students’ intrinsic motivation); 3. after-school activities (promoting students’ socialization; 
setting a maximum number of students in school clubs; allowing access to school clubs for older 
students as well; eliminating fees; and adapting bus charts to the needs of students); 4. teachers' further 
education (ensuring digital technologies for teachers; organizing distance learning activities; improving 
cooperation within inclusive teams in schools and including social workers in them; ensuring social-
psychological trainings for teachers and courses focusing on the development of students’ soft-skills; 
organizing therapeutic trainings for professionals working in schools). As highlighted by practicing 
teachers, it is also important to teach students and their parents to work and communicate in MS Teams 
and Zoom, which can be useful in future crisis situations, e.g. in the case of the outbreak of the third 
wave of the pandemic. Within the survey by eduRoma, teachers showed dissatisfaction with the current 
situation, because – as stated above – the state representatives have not learnt from the first wave of 
the pandemic and there is still a lack of psychological counselling for teachers, activities promoting their 
well-being, or relaxation-motivational activities. 

6 CONCLUSIONS 
After the outbreak of the COVID-19 pandemic, marginalized students and their families found 
themselves in a very difficult situation as their access to education was limited, many of them lost their 
contact with their teachers for a shorter or longer period of time, and most of them studied offline. Even 
though the situation was serious and schools, teachers and non-profit organizations called for action to 
eliminate the newly occurring barriers to ensuring continuity of education in the most vulnerable groups 
of learners, no crisis plan was worked out for the second wave of the pandemic. Moreover, schools and 
teachers were left without clear guidance and sufficient support again. The only difference compared to 
the school year 2019/2020 was that for most of time, students from socially disadvantaged backgrounds 
could take part in school-based education and study in small groups while their schoolmates studied in 
their home environments. Now, when the pandemic situation in Slovakia is slowly going back to “normal” 
and people still feel insecure about its further development, the question whether our educational system 
is able to learn from the past and get prepared for new challenges that crisis situations can bring arises. 
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DEVELOPMENT OF HIGHER COGNITIVE PROCESSES AS A 
PREREQUISITE FOR THE IMPROVEMENT OF PUPILS’ LEVEL OF 

CRITICAL THINKING  

M. Máčajová, L. Šutovcová 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract  
In education, the development of critical thinking is a long-term process, which needs to start in early 
childhood. The state educational program of the primary education in Slovakia defines the establishment 
of critical thinking foundations as one of its main target requirements. In connection with improvement 
of pupils’ level of critical thinking in the educational process, it is important to focus primarily on the 
development of higher cognitive processes, which are hierarchically arranged within the revised Bloom's 
taxonomy of educational goals. The prerequisite for the development of cognitive processes is the 
knowledge of the relevant active verbs, which define the individual categories of Bloom’s taxonomy. 
Based on these active verbs, we can identify which cognitive abilities should be developed and what 
level of cognitive processes is needed to master the learning content. 

With help of a questionnaire survey, the aim of this paper is to find out the degree of development of 
cognitive processes by teachers in primary school pupils in Slovakia. Based on the assessment of the 
frequency of active verbs used in the creation of educational activities, we identify which cognitive 
processes have a specific representation in the educational process. In the paper we will also point out 
the current challenges in the development of cognitive processes in primary education. 

Keywords: Critical Thinking, Cognitive Processes, Revised Bloom’s Taxonomy.  

1 INTRODUCTION  
The current era is accompanied by technological advances, a rapid growth of knowledge and information 
that greatly affect people's daily lives [1], [2]. The information society brings new demands on people 
and education in the form of developing key competencies that will enable flexible, creative, critical, and 
stimulating approaches to various information and life situations [3], [1], [4], [5]. The basic framework for 
developing key competencies is based on the Council Recommendation on Key Competences for 
Lifelong Learning. It is a reference document for European Union (EU) member states in the field of the 
development of competence-oriented education, training, and learning [6]. Efforts to promote the 
development of key competencies through the educational process in the Slovak Republic have been 
long-standing and the concept of critical thinking is more and more frequently presented in the academic 
and school environment. The list of key competencies in the Slovak Republic is defined by the State 
educational programme for Primary Education [7]. Its main objectives include developing pupils' key 
competencies and cognitive abilities through active problem solving, both independently and in groups, 
to create the foundations for critical thinking. 

In the context of increasing the level of critical thinking of pupils in the educational process of primary 
education, it is important to focus in particular on the development of higher cognitive processes, which 
are hierarchically arranged in the revised Bloom's taxonomy of educational objectives [8], [9]. The 
structure of the taxonomy helps to efficiently and thoroughly identify the levels of cognitive processes 
that the learning activity develops [10], [11], [5], [4], [12]. Bloom's taxonomy is a way of showing learners 
a pathway into different domains or levels of knowledge of concepts or skills [4]. Developing higher 
cognitive processes not only lays the foundation for critical thinking but also leads to deeper learning 
and transfer of knowledge and skills to a variety of tasks and contexts [13], [5]. For this reason, it is 
important to use the learning activities that develop higher cognitive processes, when raising pupils’ 
levels of critical thinking. A prerequisite for the intentional development of higher cognitive processes is 
the knowledge of the relevant action verbs that define the categories of Bloom's taxonomy. Based on 
these action verbs, we can identify which cognitive skills should be developed and what level of cognitive 
processes is needed to master the curriculum. Action verbs defined within cognitive process categories 
are useful in designing questions, tasks, and learning activities that develop learners’ cognitive abilities 
and at the same time promote increasing the level of critical thinking [14], [15], [5], [16], [8], [12], [10], 
[11]. 
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Increasing the cognitive complexity of tasks and achieving higher levels of cognitive processes (analyse, 
evaluate, create) is conditioned by the mastery of lower categories, therefore, in the category of pupils 
of younger school age, it is recommended to give pupils activities and tasks combining the development 
of lower and higher levels of thinking [17]. An effort is made to reduce the dominance of educational 
activities and tasks aimed at developing lower cognitive processes and to balance the educational 
process with activities that develop higher cognitive processes, forming the basic prerequisite for 
increasing the level of pupils’ critical thinking [18], [19], [20], [21]. 

This paper is aimed to determine the extent to which teachers develop higher cognitive processes in 
pupils at the primary level of education in Slovakia through a questionnaire survey. In accordance with 
the assessment of the degree of use of action verbs in the designing of educational activities, we identify 
which categories of cognitive processes are significantly represented in the educational process. 
Through the results, we can partially assess to what extent teachers in the Slovak Republic fulfill the 
general objective of education and create conditions for the development of pupils’ critical thinking. 

2 DEVELOPMENT OF COGNITIVE PROCESSES AND CRITICAL THINKING   
Cognitive processes are classed as the basic mental processes that enable an individual’s interaction 
with the environment. In the process of cognition, there is a connection between cognizing subject and 
cognized object [22]. Tuleya (2007) generally defines this process as “a smooth course of action or a 
series of actions that are performed to achieve certain results”. Specifically, a cognitive process is 
defined as “a particular act or performance that is part of a cognitive activity and affects mental content” 
[22]. According to general psychology, cognitive processes serve, on the one hand, to acquire 
information from the external and internal environment, and, on the other hand, to process information 
in the form of decision-making, reasoning, planning, and problem-solving. However, the focus of the 
activity in cognitive processes is in the processing of information obtained during interaction with the 
environment [22], [14]. Through cognitive processes, a pupil acquires different knowledge and 
information about the world and the environment. In the educational process, cognitive processes can 
be influenced and developed directly [24], [25], [1]. 

In the context of developing critical thinking during the educational process, it is necessary to focus on 
higher cognitive processes (thinking processes), which are defined in Bloom’s taxonomy of educational 
(cognitive) objectives. In defining the conceptual framework of critical thinking, Bloom’s taxonomy of 
cognitive objectives and its highest levels of thinking (higher cognitive processes) such as analyse, 
evaluate, and create (synthesis), become the overlap of many definitions of critical thinking [26]. In their 
studies, several authors ([27], [28], [29], [30], [1], [31]) compare higher cognitive processes to 
components of critical thinking. In addition, Bloom’s taxonomy is often interpreted as a starting point for 
critical thinking [32]. Bloom’s taxonomy is a means of promoting critical thinking in learning. There is a 
link between the way a teacher focuses on learning activities and questions and the type or level of 
thinking in pupils. When teachers are aware of the focus of learning activities and questions when 
designing them, they can influence the way of thinking they want to achieve in their pupils. Pupils thinking 
at a ‘higher’ level are better able to apply what they have learned compared to pupils whose thinking 
remains at the level of recognising facts and recalling them from memory. Different focus levels of 
various learning activities or questions are triggers for different kinds of thought processes (at different 
levels). The objective of teaching should be to stimulate pupils to a higher level of thinking in order to be 
able to make use of their knowledge and ideas [33]. Based on the above, the subject of our research is 
higher cognitive processes, which significantly contribute to increasing the level of critical thinking, and 
at the same time help to fulfill one of the main objectives of the State Educational Programme for Primary 
Education in Slovakia.   

In Bloom’s taxonomy, cognitive objectives are hierarchically arranged. They include the areas of 
knowledge, intellectual skills, cognitive abilities (perception, memory, thinking as well as creativity). 
Pupils are expected to develop and achieve them through the educational process [34]. The use of 
Bloom’s revised taxonomy of cognitive objectives is wide-ranging. It is a starting point of the deliberate 
development of higher cognitive processes and increasing the level of critical thinking [1], [26]. It is used 
in the analysis of educational objectives (what is required of the learner), the design of tasks to fulfill the 
learning objective (selection of activities), the selection of the assessment format for the attainment of 
the objective, and in the creation of an overview of the desired cognitive processes within a thematic 
unit or plan. The taxonomy provides teachers with guidance when considering how to construct the 
curriculum, how to explain it so that not only memorization (rote learning) but also the skills of applying 
knowledge, analysing information, evaluating, and creating new solutions are developed. The structure 
of the taxonomy helps to effectively and thoroughly determine the levels of cognitive processes that the 
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selected learning activity should develop during the educational process [35]. Although the hierarchical 
nature of the taxonomy is debated, the revised taxonomy must be a tool for aligning educational 
standards, educational objectives, learning activities, and assessment methods [10], [11]. According to 
Zapalska et al. (2018), the taxonomy can serve as a starting point in the creation and implementation of 
learning activities during the educational process that supports the increase in the level of critical thinking 
in pupils. 

The individual categories of higher cognitive processes are defined by action verbs. Based on these 
action verbs we can identify which cognitive skills should be developed in the educational process and 
what level of cognitive processes is necessary for mastering the curriculum [12]. The importance of 
teachers’ knowledge of action verbs is primarily related to the possibility of deliberately creating learning 
activities that promote the use and development of higher cognitive processes. The purposeful use of 
action verbs of higher cognitive processes in creating learning activities, questions, and tasks helps to 
increase the level of pupils’ critical thinking [4], [21], [19], [18]. 

3 METHODOLOGY 
The main objective of the questionnaire survey was to find out the extent to which teachers develop 
higher cognitive processes in pupils at the primary level of education in Slovakia. Based on the 
assessment of the frequency of using action verbs in the creation of learning activities, we identify the 
development rate of higher cognitive processes that integrate particular action verbs.  

3.1 Partial Objectives 
1 To find out the rate of using action verbs in the design of learning activities. 
2 To find out the development rate of higher cognitive processes in pupils achieved by teachers of 

primary education. 

3.2 Research Questions 
1 What is the rate of using action verbs defined in terms of higher cognitive processes by a teacher 

in the design of learning activities? 
2 What is the development rate of higher cognitive processes achieved by primary education 

teachers through learning activities? 

3.3 Research Method 
In the pedagogical research, the questionnaire method was used. The questionnaire survey was 
conducted in 2021 (March to April) through an online questionnaire of our design. The questionnaire 
consisted of multiple items with different types of questions. The main part of the questionnaire 
contained defined action verbs from the higher cognitive process categories. The list of action verbs was 
created by studying the literature and analysing the revised Bloom’s taxonomy [8], through which we 
defined 33 action verbs characteristic of higher cognitive processes (analyse, evaluate, create).  

Each higher cognitive process was represented with 11 action verbs, which are most frequently cited in 
each category of Bloom’s taxonomy. Within the higher cognitive process ‘Analysing’, action verbs were 
defined as ‘to put elements in order, divide, correlate, classify by specific criteria, compare, distinguish, 
infer, divide, structure, break down, deduce’. In the higher cognitive process category ‘Evaluating’, the 
questionnaire contained action verbs such as ‘search (information), compare on the basis of criteria, 
evaluate, conclude, consider (pros and cons), justify, argue, explain, decide, choose (pros and cons), 
predict’. The higher cognitive process ‘Creating’ was represented by action verbs such as ‘combine, 
design, reorganize, create, plan, compile, construct, imagine, improve, invent, produce’. In the 
questionnaire, the stated action verbs were interspersed among the higher cognitive processes.  

Concerning the nature of the questionnaire, it was not directly stated which action verbs were specific 
to each higher cognitive process so that, when completing the online questionnaire, teachers would not 
tend to mark the same variance of responses in each higher cognitive process. 

The items of the questionnaire (selected action verbs) contained a uniform rating scale from 0 to 4 (0 = 
never; 1 = sometimes; 2 = often; 3 = very often; 4 = always), which reflected the extent to which they 
were used by teachers in the design of learning activities.  
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The obtained data were evaluated using statistical methods of means (arithmetic mean, standard 
deviation, mode) and interpreted in tables. The results are also presented by textual analysis of the most 
significant findings regarding the rate of use of action verbs by teachers in the creation of educational 
activities and the development of higher cognitive processes in primary education in the Slovak 
Republic. 

3.4 Research Sample 
The research sample consisted of 110 respondents (n = 110), who were primary teachers in Slovakia 
with different length of teaching experience – 35 teachers (31.82%) with less than 5 years of teaching 
experience, 27 teachers (24.55%) with more than 21 years of teaching experience, 18 teachers 
(16.36%) with 11 to 15 years of teaching experience, 16 teachers (14.54%) with 5 to 10 years of teaching 
experience and 14 teachers (12.73%) with 16 to 20 years of teaching experience participated in the 
questionnaire survey. 

4 RESULTS 
The first objective of our research was to determine the rate of using action verbs in the creation of 
educational activities. When evaluating the results of the questionnaire survey, we will evaluate the data 
obtained within the superordinate cognitive process they represent. 

We will evaluate the cognitive process ‘Analysing’ first. The rate of using individual action verbs in the 
cognitive process in question is presented by the results in Table 1. 

Table 1. Use of Action Verbs in the Cognitive Process Category ‘Analysing’. 

Cognitive Process 
ANALYSE 

M  ME SD MO 
Compare 2.40 2.00 0.91 2.00 
Infer  2.21 2.00 1.00 2.00 
Distinguish 2.07 2.00 1.03 2.00 
Put items in order 2.01 2.00 0.90 2.00 
Correlate 1.98 2.00 0.90 2.00 
Categorise 1.71 2.00 1.04 2.00 
Divide 1.56 1.00 0.99 1.00 
Classify by specific criteria 1.54 2.00 1.02 2.00 
Structure 1.46 1.00 1.08 2.00 
Break down 1.40 1.00 1.01 1.00 
Deduce 1.34 1.00 1.00 1.00 

Source: own processing, 2021 (M= Mean, SD= Standard Deviation, MO= Mode, ME= Median) 

The results in Table 1 show that teachers most frequently use the following action verbs when creating 
educational activities – ‘Compare’ (M = 2.40), ‘Infer’ (M= 2.21), and ‘Distinguish’ (M= 2.07). Based on 
the above, we can conclude that comparing, inferring, and distinguishing are ‘frequently’ used in the 
pedagogical practice of primary education (M= 2). The least used action verbs in the cognitive process 
‘Analysing’ include ‘Deduce’ (M= 1.34), ‘Break down’ (M= 1.4), and ‘Structure’ (M= 1,46).  The mean 
value of the above action verbs is below 1.5 (M= 1.5). Thus, we can conclude (as also indicated by the 
median) that the action verbs in question are only ‘occasionally’ implemented in educational activities 
(M= 1). A comprehensive view of the above results indicates that in the educational activities of the 
cognitive process ‘Analysing’, these action verbs are used to a very small extent. It is clear that some 
are used ‘often’ (M = 2), but if we consider that teachers could rate using of action verbs up to a scale 
of ‘always’ (M= 4), we rate the means of using the action verbs as insufficient. 

Furthermore, we will evaluate the higher cognitive process "Evaluating". The rate of using each action 
verb in the cognitive process in question is presented by the results in Table 2. 
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Table 2. Use of Action Verbs in the Cognitive Process Category ‘Evaluating’. 

Cognitive Process 
EVALUATE 

M ME SD MO 
Explain  2.37 2.00 0.95 2.00 
Decide 2.17 2.00 1.03 2.00 
Evaluate  2.16 2.00 0.92 2.00 
Search (information) 2.13 2.00 0.93 2.00 
Justify  2.08 2.00 0.95 2.00 
Consider (pros and cons) 1.95 2.00 1.00 2.00 
Choose (pros and cons) 1.95 2.00 0.91 2.00 
Compare  on the basis of criteria 1.74 2.00 0.86 2.00 
Argue 1.71 2.00 1.09 2.00 
Conclude  1.68 2.00 1.01 2.00 
Predict  1.56 1.00 0.78 1.00 

Source: own processing, 2021, (M= Mean, SD= Standard Deviation, MO= Modus, ME= Median) 

The results in Table 2 show that teachers make the most use of the following action verbs when creating 
educational activities – ‘Explain’ (M= 2.37), ‘Decide’ (M= 2.17), and ‘Evaluate’ (M= 2.16). In relation 
to the above, it is evident that the explaining, deciding and evaluating tasks are used ‘frequently’ by 
primary teachers (M= 2). On the contrary, among the least used action verbs in the higher cognitive 
process ‘Evaluating’ are ‘Predict’ (M= 1.56), ‘Conclude’ (M= 1.68), and ‘Argue’ (M= 1,71). The mean 
value of the above action verbs ranges between 1.5 (M= 1.5) and 2.00 (M= 2.00). Based on the above 
numerical data, we can conclude that these action verbs are included by teachers in the educational 
activities in the interval of ‘sometimes’ (M= 1) and ‘often’ (M= 2). We consider the above rates as 
insignificant in terms of developing the higher cognitive process ‘Evaluating’. 

Finally, we will evaluate the higher cognitive process ‘Creating’. The rate of using each action verb in 
the process in question is presented by the results in Table 3. 

Table 3. Use of Action Verbs in the Cognitive Process Category ‘Creating’. 

Cognitive Process 
CREATE 

M ME SD MO 
Invent  2.46 2.00 0.99 2.00 
Imagine 2.34 2.00 1.02 2.00 
Design  2.15 2.00 0.93 2.00 
Compile 2.00 2.00 1.00 2.00 
Construct  1.66 2.00 0.92 2.00 
Plan  1.64 2.00 1.00 1.00 
Create  1.59 1.00 1.02 1.00 
Combine  1.57 1.50 0.90 1.00 
Improve  1.56 1.00 0.92 1.00 
Produce 1.42 1.00 1.12 1.00 
Reorganise 1.01 1.00 0.90 1.00 

Source: own processing, 2021 (M= Mean, SD= Standard Deviation, MO= Modus, ME= Median) 

The results in Table 3 show that teachers make the most use of the following action verbs when creating 
educational activities – ‘Invent’ (M = 2.46), ‘Imagine’ (M = 2.34), and ‘Design’ (M = 2,15). The data 
above show that inventing, imagining, and designing tasks are ‘frequently’ used in the teaching practice 
of primary education (M = 2). The action verbs ‘Reorganise’ (M = 1.01), ‘Produce’ (M = 1.42), and 
‘Improve’ (M = 1.56) have the lowest representation in teachers’ creation of learning activities.  
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The above results suggest that, in the primary level of education, the action verbs of the higher cognitive 
process ‘Creating’ are used to a very small extent. We rate the means of their use as unsatisfactory.  

In the above text, we have presented the rate of using action verbs within selected higher cognitive 
processes. We were interested in the order of use of action verbs, regardless of their categorization in 
individual cognitive processes. In Table 4 we show the order of the use of action verbs – ranked from 
most to least frequently used. 

Table 4. Summary of the Use of Action Verbs. 

Active verbs M ME SD MO 
Invent  2.46 2.00 0.99 2.00 
Compare  2.40 2.00 0.91 2.00 
Explain 2.37 2.00 0.95 2.00 
Imagine 2.34 2.00 1.02 2.00 
 Infer 2.21 2.00 1.00 2.00 
Decide 2.17 2.00 1.03 2.00 
Evaluate 2.16 2.00 0.92 2.00 
Design 2.15 2.00 0.93 2.00 
Search (information) 2.13 2.00 0.93 2.00 
Justify 2.08 2.00 0.95 2.00 
Distinguish 2.07 2.00 1.03 2.00 
Put items in order 2.01 2.00 0.90 2.00 
Compile 2.00 2.00 1.00 2.00 
Correlate 1.98 2.00 0.90 2.00 
Consider (pros and cons) 1.95 2.00 1.00 2.00 
Choose (pros and cons) 1.95 2.00 0.91 2.00 
Compare  on the basis of criteria 1.74 2.00 0.86 2.00 
Categorise 1.71 2.00 1.04 2.00 
Argue 1.71 2.00 1.09 2.00 
Conclude 1.68 2.00 1.01 2.00 
Construct 1.66 2.00 0.92 2.00 
Plan 1.64 2.00 1.00 1.00 
Create 1.59 1.00 1.02 1.00 
Combine 1.57 1.50 0.90 1.00 
Divide 1.56 1.00 0.99 1.00 
Predict 1.56 1.00 0.78 1.00 
Improve 1.56 1.00 0.92 1.00 
Classify by specific criteria 1.54 2.00 1.02 2.00 
Structure 1.46 1.00 1.08 2.00 
Produce 1.42 1.00 1.12 1.00 
Break down  1.40 1.00 1.01 1.00 
Deduce  1.34 1.00 1.00 1.00 
Reorganise 1.01 1.00 0.90 1.00 

Source: own processing, 2021 (M = Mean, ME = Median, SD = Standard Deviation, MO = Modus) 

The results in Table 4 show that, when creating educational activities, teachers make the most use of 
the action verbs ‘Invent’ (M=2.46), ‘Compare’ (M= 2.40), and ‘Explain’ (M= 2,37). Thus, we can 
conclude that inventing, comparing, and explaining tasks are ‘frequently’ (M= 2) used by primary 
teachers. The mean value of the mentioned action verbs ranges between 2.37 and 2.46. Action verbs 
‘Reorganise’ (M= 1.01), ‘Deduce’ (M= 1.34), and ‘Break down’ (M= 1.40) are ‘sometimes’ (M= 1) 
implemented by teachers in educational activities. From the above results, we conclude that the 
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investigated action verbs of higher cognitive processes are ‘occasionally’ (M= 1) and ‘often’ (M= 2) 
introduced into educational activities. The mean values are an indicator that, when creating educational 
activities, teachers do not give pupils enough space to use higher-order thinking skills for solving the 
assigned activities. In case of none of the selected action verbs were the mean values of their use rated 
‘very often’ (M= 3) and ‘always’ (M= 4). A detailed look at the average results shows that the differences 
in the use of each action verb are minimal, many times the same (down to the hundredths). We can thus 
conclude that the rate of using action verbs is without major differences. This result was undoubtedly 
achieved due to the number of action verbs studied and the low scale on which teachers evaluated their 
development. The latter ranged on the scale of ‘never’, ‘sometimes’, and ‘often’, while the values ‘very 
often’ and ‘always’ did not occur in the ratings. 

The second objective of our research was to find out the development rate of higher cognitive processes 
achieved by primary education teachers. We calculated the mean values in each higher cognitive process 
based on the means of the action verbs from each category. The results are presented in Table 5. 

Table 5. Development Rate of Higher Cognitive Processes. 

Higher Cognitive Process M 

Evaluate  1.95 

Analyse  1.79 

Create 1.76 
Source: own processing, 2021, (M= Mean) 

The results show that the most developed process is ‘Evaluating’, followed by ‘Analysing’ and the least 
developed process is ‘Creating’. However, based on the mean values it is clear that the differences in 
their use are minimal. Thus, we can conclude that in primary education in Slovakia, teachers develop 
evaluative, analytical, and creative skills ‘sometimes’ and ‘often’. The rate of their development is 
approximately the same, neither of these processes is given more attention. However, from our point of 
view, all of them are developed insufficiently. 

5 CONCLUSIONS 
This empirical study focuses on the research of higher cognitive processes in primary education in 
Slovakia. It presents the results of a questionnaire survey of 110 respondents (primary school teachers) 
who, on a scale from ‘never’ to ‘always’, indicated to what extent they use action verbs (characteristic of 
higher cognitive processes) in the creation of educational activities for pupils. 

Based on the results, we can draw the following conclusions. 

The first higher cognitive process with regard to which we investigated the use of individual action verbs 
was the ‘Analysing’ process. We found that each action verb is used to a small extent by teachers. 
Mostly teachers develop pupils’ skills to ‘compare’, ‘infer’, and ‘distinguish’. Among the least 
developed are the skills to ‘deduce’, ‘break down’ and ‘structure’. The second higher-order cognitive 
process with regard to which we examined the use of individual action verbs was the ‘Evaluating’ 
process. We found that these action verbs are used to a small extent by teachers. Teachers develop 
pupils’ skills to ‘explain’, ‘decide’, and ‘evaluate’ the most. Among the least developed are the skills to 
‘predict’, ‘conclude’, and ‘argue’. Finally, we evaluated the higher cognitive process ‘Creating’. We 
found that within this process, primary teachers make very little use of each action verb in the creation 
of educational activities. Teachers develop the skills to ‘invent’, ‘imagine’, and ‘design’ the most. The 
least developed skills by teachers include ‘reorganise’, ‘produce’ and ‘improve’. It is evident that some 
action verbs are used ‘often’ but considering that teachers could rate the use of action verbs up to the 
scale of ‘always’, we rate the means of their use as average. 

Based on the research results we come to the conclusion that the differences in the use of the action 
verbs are minimal, in several cases equal (even at the level of hundreds). Thus, we can confirm that the 
rate of using action verbs is without major differences. This means that the development of skills towards 
higher cognitive processes is insufficient. This result was undoubtedly achieved due to the number of 
action verbs studied and the low scale on which teachers rated their development, ranging from ‘never’ 
to ‘always’. 
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The research results clearly show that the most developed process is ‘Evaluating’, followed by 
‘Analysing’, and the least developed process is ‘Creating’. However, based on the mean values it is 
evident that the differences in their use are minimal. For this reason, we can summarise that in primary 
education in Slovakia, teachers develop evaluative, analytical, and creative skills ‘sometimes’ and 
‘often’. The rate of their development is approximately the same, neither of these processes is given 
more attention. However, from our point of view, all of them are developed insufficiently. 

The results of our research pointed out an insufficient level of development of higher cognitive 
processes. In this research, their development rate was identified through the use of action verbs in the 
creation of educational activities. From the final means became clear that all action verbs that are 
introduced in pedagogical practice through the development of higher cognitive skills are developed only 
at an average level. The results also showed minimal differences in their development. We consider the 
above research findings a challenge to pedagogical practice and recommend intensifying all activities 
focused on the development of higher cognitive processes. Looking for ways to address the situation, 
we suggest that the above is implemented both in the process of planning educational activities and in 
their actual performance. When planning a lesson, we recommend that, along with the lesson objectives, 
the specific higher cognitive processes, i.e., action verbs that will be developed in lessons are explicitly 
named. Pedagogical diagnostics aimed at detecting the level of these processes in pupils or detecting 
their level after intensive training of specific skills could also be a suitable means of measuring the 
effectiveness of this activity. The call to promote the development of the skills mentioned above should 
not remain a theoretical phrase, but on the contrary, it should be transformed into practical and 
continuous activity. Teachers should activate pupils, ask them to take more responsibility for their 
decisions, and encourage them to present their ideas. 
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Abstract 
The teaching of Special Relativity is still a critical issue not only for students but also for teachers. In 
this paper, we describe the trial of a learning unit on the Special Relativity topic based on Minkowski's 
approach through spacetime diagrams, following the results in pedagogical researches in this field. 
The main innovation of our project consists of a mechanical instrument: it allows to physically and 
mechanically represent Lorentz’s transformations by hands, exploring the effects of a change of the 
reference frame. Teachers and students can deal “by eye” with unusual phenomena as the loss of 
simultaneity, time dilation, length contraction, relativistic addition of velocities and Doppler’s effect 
which are the main topics of interest for High Schools. During the experimentation, we illustrated to the 
students the Special Relativity’s phenomenology by using this instrument and evaluated the 
effectiveness of such an innovative and unusual approach by submitting two questionnaires to the 
students, one before and the other after the lectures. 

Keywords: Special Relativity, spacetime, didactics of Physics, High Schools, laboratory of Special 
Relativity. 

1 INTRODUCTION 
Many exercises in Special Relativity aim to determine how a certain observation (e.g. the length of a 
plane, the speed of a spaceship) appears to different observers depending on their perspective. 
As a matter of facts, Special Relativity deals with changing reference systems and understanding how 
the observers look at the same event from different points of view. 
Thus, we are interested in answering to the question: how does reality (namely events) appear to 
different observers in relative motion? 

1.1 Teaching strategy 
The didactic issue of teaching Special Relativity in High Schools led to propose different strategies. 
Following Besson and Malgieri [1], one can identify five main approaches: kinematic-algebraic 
approach, kinematic-geometric approach, dynamic-experimental approach, k-calculus approach and 
historical approach. 

Recently, Prado et al. [2] carried on an analysis of state of art in teaching Special Relativity. They gave 
a general overview about different didactic proposals for teaching Einstein’s relativity, showing how 
traditional approach gives rise to difficulties in correctly applying mathematical formulas to solve 
problems. 

They concluded formulating a teaching proposal based on Minkowski’s spacetime diagrams that allow 
the students to visualise and to explain qualitatively and quantitatively relativistic phenomena like time 
dilation or length contraction. 

They tested this strategy with students of upper secondary school in Spain with promising results. 

The geometrical Minkowski’s approach of 1908 ([3]) to Special Relativity based on the existence of an 
absolute spacetime is well documented in the literature. Its importance was firstly recognised some 
years later by Einstein himself in the preface to the article of 1916 about General Relativity ([4]). Taylor 
and Wheeler (T&W) followed Minkowski’s ideas in their book in 1965 ([5]), suggesting a geometrical 
approach to Special Relativity based on a new geometry, namely the spacetime one, and on invariant 
quantities. 

To evaluate the possibility of a learning project based on T&W’s approach, De Ambrosis and Levrini 
conducted research ([6]) among teachers of high schools. Despite some initial resistance, teachers 
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“agreed on the reliance and relevance” [6] of this new didactic strategy in teaching Special Relativity, 
thus following Minkowski’s original treatise. 

Minkowski’s standing about spacetime starts from the matching between reality and a 
four-dimensional manifold, not a 3+1 manifold. It has been argued by Levrini [7] that the reality’s 
description as it emerges from Einstein’s first work in 1905 still has some Newtonian heritages. As 
quoted in [ibid.], citing [8], “space and time travel along correlated paths but no way to unify them is 
proposed”. This is still a classical approach as Newton considered space and time as separated 
entities. Minkowski’s view of spacetime leads to a reality as a four-dimensional manifold that exists as 
something invariant, observer-independent, thus absolute ([7]). 

The didactic implications of this assumption are numerous ([9]): beyond the epistemological 
considerations about space and time, it paves the way to General Relativity’s concepts. Some 
problems related to the equivalence principle can be solved thanks to four-dimensional spacetime 
([6]); moreover, steps towards helping teachers and students to visualise the nature of spacetime has 
recently been done (Postiglione and De Angelis [10]). 

In this paper, we proposed a hybrid teaching approach for Special Relativity that merges the more 
traditional kinematic-algebraic one with the kinematic-geometric one in a visual way, thanks to the use 
of a mechanical instrument. 

In Section 2 we describe our proposal: the instrument and its functioning, one example of the 
description of relativistic phenomena (2.2) and the experimentation (2.3). 

In Section 3 we discuss a preliminary analysis of the post-test questions; in Section 4 we sum up our 
results and show some perspectives. 

2 METHODOLOGY 
In our experimentation we wanted to verify whether Minkowski’s diagrams may constitute a good 
answer to the methodological question posed in Section 1. 

2.1 The spacetime globe 
The construction of Minkowski’s diagrams ([3],[11]) appears to be a big request for a high school 
student. In order to simplify their construction, avoiding the calibration procedure, we find out an 
interesting instrument called spacetime globe on the YouTube channel MinutePhysics. There one can 
find also a complete series of introductory lectures to the instrument and to use it to explain Special 
Relativity ([12]). 

Thanks to the work of our mechanic's laboratory we were able to build the spacetime globe, show in 
Figure 1. 

 
Figure 1. The spacetime globe. 
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It is made up of a large aluminum square with hyperbolas-shaped tracks. Twenty-five dices can be 
moved along them thanks to the action of ten circular bars, five perpendiculars to the other five. 
Finally, the instrument is covered with a grid engraved over a Plexiglas square. 
As the name suggests, the instrument represents a Minkowski's spacetime diagram: each dice is an 
event that took place at time t in the x position. Dices' coordinates are identified using the grid where 
the vertical axis is the ct one while the horizontal axis is the x one. Thus, the instrument can be used to 
map the position of an event in bi-dimensional spacetime and to study one-dimensional motion. 
Let's consider now two cases of interest: 

• a collection of events in the form 𝑅! = {(0; 𝑖)} = {(0; 0), (0; 1), (0; 2). . . }; 
• a collection of events in the form 𝐵" = {(𝑗;𝑚 ⋅ 𝑗)} = {(0; 0), (0;𝑚), (0; 2𝑚). . . } where m is a real 

number. 

Figure 2 represents these two set of coordinates both in the spacetime globe (Figure 2a) and in a 
Minkowski’s spacetime diagram. 

 
Figure 2. Representation of a static observer (red man) and of a moving observer (blue cat)  

with both the spacetime globe (2a) and the spacetime diagram (2b). 

The 𝑅! set of coordinates is in the form 𝑅! = {(0; 𝑖)}: it means that the observer (the red man in Figure 
2a), as time t passes 𝑡	 = 	0, 1, 2, 3, . .. s, is always in position 𝑥 = 0. In Figure 2b the same set is 
represented by the red dots in a common Minkowski’s spacetime diagram. 

The 𝐵" set of coordinates is depicted by the figures of the blue cat. As we can see from Figure 2a, the 
animal is taking different position as time passes. This means that the cat is a moving observer. In 
Figure 2b the 𝐵" set of coordinates is represented by the blue dots in the spacetime diagram, 
connected by a blue straight line, namely its worldline. 

We stress that 𝐵" set of events is in the form 𝐵" = {(𝑗; 	𝑚 · 𝑗)}, that is a line of equation 𝑐𝑡 = 𝑚𝑥 with 
𝑚 = 1/𝑣, being v the speed of the moving observer. 

By this way in Figure 2a we are representing an observer (red man) which stays at the same position 
and watches a cat moving away from him on the left with a certain speed v, with respect to him. 

We are assuming red man’s perspective to describe cat’s motion: he measures cat’s position x, the 
time t the cat reaches that x-position and the cat’s speed. 

This is the first important property of the spacetime globe: when we represent a motion, space 
(x-position), time t and velocity v are related to the observer whose worldline is vertical (𝑥 = 0 if he is 
in the origin). On the other side, each time we see an observer whose worldline is vertical, we know 
that we are describing the bi-dimensional spacetime from his point of view. 

2.1.1 Lorentz’s transformation with spacetime globe 
Now shall us adopt cat’s perspective, the one of the moving observer. Physically this corresponds to 
make a Lorentz’s transformation ℒ of the coordinate of each events with speed equal to the one of the 
cat. 

We remind that given an event in spacetime 𝐴 = (𝑥; 𝑡), the corresponding Lorentz’s transformed in a 
reference system moving with speed v is 𝐴′ = ℒ(𝐴) = (𝑥′; 𝑡′) where: 

3179



ℒ = =

𝑥# = 𝛾(𝑥 − 𝑣𝑡)

𝑡# = 𝛾 @𝑡 −
𝑣
𝑐$ 𝑥A

. (1) 

According to what we said, in a spacetime diagram the point of view is identified by the observer 
whose worldline is vertical. This means that we can move the 𝐵" set of events on the spacetime globe 
in order to make cat’s worldline vertical, as shown in Figure 3a. 

 
Figure 3. The blue cat’s point of view with both the spacetime globe (3a) and diagram (3b). 

The situation depicted in Figure 3 means that the cat sees itself stationary in position 𝑥 = 0 as time 
passes and so the new set of coordinates 𝐵"# is in the form 𝐵"# = {(0; 𝑗} = {(0; 	0), (0; 	1), (0; 	2). . . } 
(Figure 3a). Its worldline is now vertical (blue line in Figure 3b). 

The cat also sees the red man moving away from it with the same speed v but in the opposite sense, 
namely on the left. This is shown in Figure 3a: the red man’s positions decrease with time which 
means that he is getting away from the cat backward. 

Strictly speaking, as this movement corresponds to a Lorentz’s transformation, we can apply eq. (1) to 
determine the new red man’s set of coordinates 𝑅!# (hence on, we adopt natural unit 𝑐 = 1): 

=
𝑥%!" = 𝛾B𝑥%! − 𝑣𝑡%!C = −𝛾𝑣 ⋅ 𝑖

𝑡%!" = 𝛾B𝑡%! − 𝑣𝑥%!C = 𝛾 ⋅ 𝑖
. (2) 

Thus 𝑅!# set of coordinates is written in the form 𝑅!# = {(−𝛾𝑣 · 𝑖; 𝛾 · 𝑖)}: this shows that 𝑅!# points lie over 
the red straight line of equation 𝑡′ = −(1/𝑣)𝑥′. According to the principle of relativity, from the blue 
cat’s point of view the red man is moving away from him with speed −v. 

What ensures that the spacetime globe maps correctly the position of events in spacetime during the 
movement? 

This is guaranteed by the hyperbolas-shaped tracks along which the dices move. 

From Lorentz’s transformations (eq. (1)) we can derive their geometric locus: 

𝑡$ − 𝑥$ = 𝑐𝑜𝑛𝑠𝑡, (3) 

namely the equation of an equilateral hyperbola. 

This means that when we make the Lorentz’s transformation of a point P thus obtaining the P′ point, in 
a spacetime diagram (Figure 4) the two points P and P’ are connected by the hyperbola in eq. (3). 
Physically, this is nothing else than the invariant interval. 
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Figure 4. The relation between two points P and P' laying on the same hyperbola. 

Given a point 𝑃′ = (𝑥&" , 𝑡&") in Minkowski’s diagram (Figure 4), we can determine that the hyperbola of 
eq. (3) is given by: 

(𝑡$ − 𝑡&#$ ) − B𝑥$ − 𝑥&"
$ C = 0. (4) 

Now we consider another point P, laying on this hyperbola and in particular along time axis 𝑃 = (0, 𝑡&). 
Therefore, substituting the coordinate of P in eq. (4), we get: 

𝑡&$ = 𝑡&#$ − 𝑥&"
$ . (5) 

It can be shown that: 

• if two points 𝑃 =	 (0; 𝑡&) and 𝑃′ = 	 (𝑥&"; 𝑡&") lay over the same hyperbola, they are connected by 
a Lorentz’s transformation: 𝑃′ = ℒ(𝑃, 𝑣'); 

• this transformation is the one with speed 𝑣' = 𝑣 defined by the slope of worldline connecting P′ 
with the origin (Figure 4). 

Now we consider spacetime globe: we can choose one event of 𝑅! set and one event of 𝐵" set laying 
over the same hyperbola, respectively R and B. 

 
Figure 5. Lorentz’s transformation with spacetime globe. 

From the previous consideration we can conclude that: 

• B' event is the Lorentz transformed of B event as they lay on the same hyperbola. Thus B' and 
B events are connected by a Lorentz's transformation; 

• this Lorentz's transformation is the one with speed equal to cat's one v; 
• R' event is the Lorentz transformed of R event as they lay on the same hyperbola. Thus R' and 

R events are connected by a Lorentz's transformation; 

• as this second hyperbola is the same as the one B and B' lay over, the corresponding Lorentz's 
transformation that boosts 𝐵 → 𝐵′ is the same that boosts 𝑅 → 𝑅′, namely the one with speed 
equal to cat's speed v. 
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Thus, we have that the mechanical movement: 

𝐵 → 𝐵# 

𝑅 → 𝑅′ 

(6) 

(7) 

corresponds to the correct Lorentz’s transformation that change the perspective form the red man’s 
one to the blue cat’s one. This thanks to the fact that the movement 𝐵 → 𝐵′ makes blue cat’s worldline 
vertical (Lorentz’s transformation of 𝐵" set) and also it calculates 𝑅!#, the corresponding events of 𝑅! set 
as seen from the cat (Lorentz’s transformation of 𝑅! set). 

In a single shot, we make a Lorentz’s transformation of the worldline of both the two observers, 
defining the positions of both the blue cat and red man at each time. 

We finally highlight that we are performing a single Lorentz’s transformation as we want to move into 
the blue cat’s reference system. Thus, we transform all the events in the Minkowski’s diagram to 
determine how they look like form the blue cat’s perspective. This consists in: 

- transforming the blue cat's events (𝐵"); 

- transforming the red man's events (𝑅!). 

But the boost is always the same, namely the one with v speed equal to the blue cat's speed. 
The single boost into the blue cat's perspective has as a consequence that 𝐵 → 𝐵# and 𝑅 → 𝑅′. 
Individually the R' and B' coordinates (and in general all the events along the worldline of both the 
observers) are determined applying formulas in eq. (1) to the coordinates of R and B events. 

2.2 Phenomenology 
In the previous section, we have shown that spacetime globe can be used to make a Lorentz's 
transformation with a visual approach. Now we want how to investigate the consequences of Lorentz’s 
transformation by using the spacetime globe. 

Indeed, various relativistic phenomena can be described with the spacetime globe. In particular we 
can see the loss of simultaneity, the time dilation, the length contraction, the addition of velocities, the 
light speed invariant, the Doppler effect and the mass at rest invariant. One can perform not only 
qualitative description but also quantitative measures. 

We now show one example, namely the loss of simultaneity (2.2.1). For the complete description, we 
refer to a subsequent paper. 

2.2.1 Loss of simultaneity 

 
Figure 6. Loss of simultaneity with spacetime globe. 

In Figure 6 the phenomenon of loss of simultaneity is shown. In Figure 6a we see an observer at rest, 
namely the red man, and a moving observer with speed v, namely the blue cat. 
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We have also other two vertical worldlines depicted by figures of boxes. They are at the right and at 
the left of the observer at rest, in opposite x coordinate 𝑥( and −𝑥(. Thus, these objects are at rest 
with respect to him. At certain time 𝑡) they catch fire and after having burned at subsequent time 𝑡* 
they become ash. According to the red observer, all this happens simultaneously for the two boxes: for 
instance, they catch fire at same time 𝑡). 

When we change reference frame, going into the blue cat’s perspective (Figure 6b) we see that now it 
is at rest, while red observer is moving with respect to him at same speed v (the worldline has the 
same slope) but in the opposite direction. Boxes also are moving with respect to the blue cat at speed 
v. But after Lorentz’s transformation we see that something changed: now the two boxes does not 
catch fire at the same time. From the blue cat’s point of view, the box at the red observer’s right 
catches fire before the one at left. 

Thus, in this way, we can see that simultaneous events according to an observer are no more 
simultaneous in another moving reference frame. 

2.3 Experimentation 
To investigate the teachers' interest in Special Relativity and the effectiveness of such an innovative 
and unusual approach, we conducted two preliminary analyses. 

2.3.1 Preliminary results 
A preliminary test about the interest of such a project was done in summer 2020 by a questionnaire 
submitted to Italian high schools’ teachers, thanks to the LS-OSA national project of the Italian Ministry 
of Education, University and Research ([13]). The results were presented to the 106° Congress of the 
Italian Physical Society, remotely held on September 2020. 

In the questionnaire teachers were asked to answer some questions on their preferences and major 
interests about Physics arguments. In particular, we asked them about themes that should be involved 
into laboratorial practise. The sample of the answering teachers was made up of high schools 
teachers from all over Italy, nearly 90% coming from high schools specialising in scientific studies. 

One important aspect coming from the analysis is the high request of developing physics laboratorial 
experiences for the last two high schools years. A general interest for Special Relativity emerges from 
the results, and we found out that a primary urgency is to develop laboratorial experiences. 

Thus, we investigated the idea of using the spacetime globe as a didactic tool. It was presented for the 
first time to a group of twenty teachers during an online meeting of the formation course “Fisicamente” 
organised by our Department (at the end of December 2020) in the context of the National project 
“Piano Lauree Scientifiche” ([14]). 

All the teachers found interesting this experimentation. They especially appreciated the use of an 
instrument to help the students to achieve the learning objectives and the alternative approach to 
Special Relativity. They also found an evident negative aspect, namely the necessity of the instrument, 
which is not easily replicable. To face this and other issues as the ones concerning Digital Education, 
we developed several Python codes to obtain graphics simulations that could replicate how spacetime 
globe works. We refer to a future work for a complete description of these simulations. 

2.3.2 The context 
To evaluate the effectiveness of our approach, we developed two lectures of two hours both using the 
spacetime globe. We proceeded in the following way: 

• at the beginning of the first lecture, students were asked to answer to a pre-test. The 
subsequent lesson was about a general introduction to Special Relativity, Einstein's postulates, 
the loss of simultaneity and the time dilation; 

• the second lecture was about length contraction, the relativistic addition of velocities and the 
light speed invariant. At the end of the lecture, students were asked to answer a post-test. 

The two lectures were held during the months of March-May 2021, with 5 different groups attending 
the last year in 3 different high schools of Rome. Three groups took the classes in presence, while the 
other ones remotely. During the remote lessons, we show on screen the image of the spacetime 
globe. Finally, we have to take into account that four of these five groups already attended scholastic 
lectures on Relativity. Thus, for most of them our experimentation should be considered as an 
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integration and a review. The total amount of the answers to the pre-test were 95 with respect to the 
85 answers to the post-test, with 77 individuals taking both tests. 

The pre-test is made up of twelve questions about classical mechanics concepts and Galilean 
Relativity: it is organised with seven multiple-choice questions and five open-questions. In addition to 
those questions we also included other 3 questions about student’s previous knowledge of Special 
Relativity. Four questions of the multiple-choice ones were taken from the Relativity Concept Inventory 
([15]). 

The post-test consists of thirteen questions about the main Special Relativity concepts, namely the 
ones investigated during the lectures. It is organised with nine multiple-choice questions and four open 
questions. Six of the nine multiple-choice questions were taken from [15]. 

3 RESULTS 
In this work we present a preliminary analysis of the post-test multiple-choice questions, referring to a 
subsequent paper for a complete study of answers to both pre- and post-test questions. 

In particular, for the post-test questions we have that: 

• the first two questions are closed questions about the loss of simultaneity; 
• the following four questions are about time dilation: two of them are multiple-choice questions 

while the other two are open questions; 
• the following five questions are about length contraction: three of them are closed questions 

while the other three are open ones; 

• the last two questions are multiple-choice ones about relativistic addition of velocities. 

To analyse the nine multiple-choice questions, following Ding and Beichner [16] and Aslanides and 
Savage [15], we used the classical test theory, which provides a set of statistical indexes that estimate 
the discrimination and consistency of a questionnaire. The test capability to quantify the understanding 
of topic is defined as discrimination. Consistency refers to each question ability to measure the same 
broad understanding. 

The studied indexes are: 

• the difficulty 𝑃!, defined as the ratio between the number 𝑁! of the correct answers to the i-th 
question and the total amount N of the answers to that question: 

𝑃! =
𝑁!
𝑁. 

(8) 

• the discrimination index 𝐷! that takes a normalised difference between the correct answer to a 
question i in the top quartile 𝑁+ and the bottom quartile 𝑁( of students: 

𝐷! =
𝑁+ −𝑁(
𝑁/4 . (9) 

• the point biserial coefficient 𝑟,-!: 

𝑟,-! =
〈𝑋.,!〉 − 〈𝑋0,!〉

𝜎1
Q𝑃!(1 − 𝑃!). (10) 

Here and hence on, 〈𝑋.,!〉 is the mean value of the total score for those students who correctly 
answered to question i, 〈𝑋0,!〉 is the mean value of the total score for those students who 
incorrectly answered to question i,	𝜎1 is the standard deviation of total scores. 

• the Kuder-Richardson reliability index 𝑟'23' or KR-20 index: 

𝑟'23' =
𝐾

𝐾 − 1S1 −
∑ 𝑃4(1 − 𝑃!)!

𝜎1$
U. (11) 

Here and hence on, K is the number of questions while the sum is made over the N values for 
𝑃!, where N is the total number of students answering to the test. 

• Ferguson's delta 𝛿: 
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𝛿 =
𝑁$ −∑ 𝑓!$!

𝑁$ −𝑁$/(𝐾 + 1). 
(12) 

Here, 𝑓! is the number of students with total score i. 

In Table1 we reported the value of the analysed indexes for the post-test. The desired values are 
taken from Ding and Beichner [16]. 

Table 1. Post-test statistics. Sample size 𝑁 = 85 students. The desired values are taken from [16] 

Test statistics Post-test values Desired values 

Mean difficulty index 0.66 ± 0.05 [0.3 ÷ 0.9] 

Mean discrimination index 0.90 ± 0.04 > 0.3 

Mean point biserial coefficient 0.47 ± 0.05 > 0.2 

Reliability index 0.59 > 0.7 

Ferguson's delta 0.94 > 0.9 

We now discuss with some more details the value we obtained for each index. 

The first analysed one is the difficulty 𝑃!: we evaluate for each question the difficulty as defined in eq. 
(8) and then we calculate the average difficulty value over the entire test: 〈𝑃〉 = 0.66 ± 0.05. The value 
is inside the desired range and it suggests that the questions may be rather easy than difficult. 

To understand how our test is able to distinguish students with high results from those with low results, 
for each question we calculate the discrimination index 𝐷! as defined in eq. (9). 

In order to identify a top and a bottom quartile, we used an internal criterion to gather the students, 
namely the students’ score to our multiple-choice test. Thus, we create four groups: the top quartile 
includes students with score [8/9; 9/9], two middle groups for students with score [6/9; 7/9] and 
[4/9; 5/9] and finally the bottom quartile for students with score [2/9; 3/9]. The mean value of the 
discrimination index is 〈𝐷〉 = 0.87 ± 0.04 well above the desired value of 0.3, thus suggesting that the 
questionnaire is able to discriminate high-achieving students from low-achieving ones. 

However, as shown in Figure 7, we may expect a lower discrimination index for question 1 and 2 due 
to the high difficulty index (actually indicating a low difficulty for the questions) with respect to the other 
ones. From the comparison between difficulty and discrimination indexes we can conclude that 
actually questions 3 to 9 well discriminate top quartile students from low ones: the mean value of 
difficulty index for this subset is 〈𝑃[6÷8]〉 = 0.59 ± 0.02. This shows that actually question 3 to 9 are 
neither too easy nor too difficult with respect to standard value of 0.5 (blue solid line): thus, the high 
value of D index (with respect to accepted value in red dashed line) indicates a good discrimination. A 
revision for question 1 and 2 may be considered. 

 
Figure 7. Comparison between indexes difficulty (blue ×), discrimination (red ∘) and point biserial coefficient 

(black +). The related lower bound is the blue solid line (-), the red dashed line (--)  
and the black dash-dot line (-.). 
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To measure the correlation between each item score and the total score for the inventory, we 
evaluated the point biserial coefficient 𝑟,-! as defined in eq. (10). The mean value is 〈𝑟,-!〉 = 0.47 ±
0.05 above the desired value of 0.2: this means that each item is reliable in its request. However, as 
we can see from Figure 7 also for the 𝑟,-! 	value question 1 and 2 are too close to the lower bound 
(black dash-dot line) with respect to the other items. It indicates that these two first questions may not 
test the material at the same level of the other ones (according to the high difficulty value). 

Finally, we evaluate the entire test using two indices: Kuder-Richardson reliability index (𝑟'23') or KR-
20 index and Ferguson's delta (𝛿). 

The first index defined in eq. (11) measures how the questions of the test are correlated each other, 
namely the internal consistency of the test. This index is the only one that has a value under the 
desired one, namely 𝑟'23' = 0.59	with respect to the expected 0.7. It is necessary to review items with 
too low discrimination index and point biserial coefficient. 

The Ferguson's delta defined in eq. (12) is a measure of the distribution of the student's scores over all 
the possible value. Greater the broadness, better is the capability of the test to discriminate among 
students at different levels. Our value is 𝛿 = 0.94, thus providing a good discrimination. 

4 CONCLUSIONS 
In this paper we outlined a proposal to teach Special Relativity in high schools using a didactic tool, 
namely the spacetime globe. This instrument is a giant spacetime diagram with a mechanism built 
inside to perform Lorentz's transformation. We showed that this instrument enables to study the 
change between reference frames and their consequences in the terms of relativistic phenomena, 
allowing everyone to have a visual experience, as we showed for the loss of simultaneity. 

In order to investigate the possible effectiveness of our approach, we conceived and carried out a 
didactic project with some High Schools of Rome oriented to scientific studies. The instrument found a 
great acceptance from both students and teachers who were interested in its functioning. 

From a didactic point of view, we submitted to the students a pre-test and a post-test: we showed the 
results from the statistical analysis of the post-test multiple-choice questions. It emerged that the test 
is well structured. However, a revision, especially for question 1 and 2 and the items with too low 
discrimination index and point biserial coefficient, may be considered. 

Future works about how to describe relativistic phenomena with spacetime globe is still ongoing. We 
are investigating for instance how to describe accelerated motion or collisions for higher education. 
We also refer to a subsequent paper for a complete analysis about both pre- and post-test. 

In the next future we are going to continue on testing our proposal hopefully also in higher education, 
thus collecting more data to analyse. The emergency care due to the CoronaVirus epidemic left a not 
ideal framework to introduce experimentations in high schools. Even if interested in our idea, many 
teachers did not join the project. In this perspective we want to promote Python simulations as a valid 
alternative to the use of instrument. 

We then need to involve in our experimentation students possibly without misconceptions coming from 
the scholastic environment. Indeed, our sample of students had already attended scholastic lectures 
on Special Relativity. This may constitute a bias in the data analysis. Moreover, because of social 
distancing due to the CoronaVirus epidemic, students did not directly interact with the instrument. 

We want also to include the use of the spacetime globe into a frame that deeply studies Minkowski's 
spacetime, following the lines of Taylor and Wheeler's textbook ([5]), thus structuring a complete 
kinematic-geometrical approach to Special Relativity. 

We are also planning to create tutorial videos that show how to illustrate Special Relativity phenomena 
using the spacetime globe and the Python simulations. 

Finally, if we were able to have several spacetime globes, it would be interesting to structure 
laboratorial experiences for students, allowing them to autonomously investigate relativistic 
phenomena with a laboratory manual and report. 
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Abstract 
The paper deals with the issues of online management system teaching and blended learning as well. 
The objective of the research is to prove the positive influence of online management system on learning 
outcomes at theoretical and practical English classes for linguistics students (B1+ CERF). The 
conducted research proved to be successful as it not only enlarged students’ knowledge and improved 
basic skills and ability but also it encouraged their motivation and enhanced research potential. Besides 
the system optimized classroom practice, reduced teacher preparation time and stimulated students’ 
diligence that was extremely important during the period of distant learning in Times of Crisis. 

Keywords: online management system, Theoretical English courses, linguistics majors, B1+ CEFR, 
blended learning, Digital Technologies, Students Engagement. 

1 INTRODUCTION 
It cannot be denied that in the present time the entire educational community is faced with one of the 
most serious tests of the education system and younger generation upbringing. Blended learning 
effectiveness has been discussed for many years, identifying the negative and positive aspects of this 
form of learning. The phenomenon of blended learning is studied by many well-known scientists: Boyle 
(2003) [5], Aspden and Helm (2004) [2], Hughes (2007) [13], Holly and Dobson (2008) [12], Chandra 
and Fisher (2009) [6], Gilbert (2011) [9], Lopez-Perez & Perez-Lopez (2011) [14], Boelens (2015) [4], 
Deegan (2015) [7], Gomez & Panchu (2015) [10 ], Stockwell (2015) [19].  

It is assumed that blended learning is built on the principle where from 40 to 80% of the content is 
studied online depending on the subject. [1] However, the global pandemic has made significant 
adjustments to the education process and all educational institutions - primary school, secondary and 
high school, colleges, universities - were forced to switch to distance learning, applying all the blended 
learning mechanisms into the education process.  

The education process is a continuous process and breaks-up, especially long ones, have had a 
detrimental effect on the students’ educational level and led to significant gaps in knowledge and a 
disruption in the educational programs learning pace. Modern conditions prompted an online system 
that meets the educational environment and modern needs, as well as the requirements of modern 
students, for whom the use of digital technologies is habitual and prior over traditional studying methods.  

Blended learning goes beyond integrating technology into the lesson process, into the traditional 
classroom, because students are expected to learn through online content delivery, while having some 
element of control over their own learning time, place, path and / or pace. [16] ... It is blended learning 
feature that has become the most important in the distance learning implementation during the global 
pandemic. The aim of blended learning courses is to combine the best features of traditional classroom 
learning with the best e-learning characteristics to provide students with a valuable learning experience 
[9]. This combination goes beyond simple repetition of the material as it requires significant integration 
of the two forms of education [8].  

Blended learning is a term that is increasingly being applied to a kind of hybrid form of teaching, where 
the leading role is not always assigned to the teacher, who sets the pace, standards and conditions for 
studying the subject. Modern conditions lead to the fact that it is necessary not only to add a computer 
or electronic means to the learning process, but to fundamentally transform the approach of a teacher 
as well as a student to the learning process. It is necessary to change the teaching technique, the 
presentation of the material and examining all stages of learning.  
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Moreover, online management systems are generally considered essential to stimulate and motivate to 
practice language skills. This is especially true for students in non-English speaking countries. Thus, 
this article proposes an analysis of the use of an online educational process management system which 
successfully combines traditional and innovative teaching methods. It was tested on the basis of the 
Crimean Engineering and Pedagogical University during the global pandemic crisis. It was necessary to 
create a course within which can successfully master theoretical and practical courses in the study of 
the English language and would successfully implement the possibilities of full-time education in a 
distance form. In addition to the overall positive nature of blended learning in today's digital world, there 
is an external incentive associated with government and university support for innovation in education. 
In connection with the implementation of the Decree of the Russian Federation President of May 7, 2018 
No. 204, it was set to solve the strategic tasks of the country's development, including ensuring the 
accelerated introduction of digital technologies in the economy, education and the social sphere.  

2 METHODOLOGY 
The study (March 2020 - January 2021) was conducted among 78 students in 4 academic groups of the 
Philological Faculty of the Crimean Engineering and Pedagogical University named after Fevzi Yakubov 
(hereinafter KIPU). To create online classes, the authors used the university multimedia distance 
learning platform called E-KIPU-RK (http://e.kipu-rc.ru/) which allows the user to create and embed 
various types of educational resources, including elements of gamification and social nets. The learning 
platform is based on MOODLE 2.0.  

An important feature of the platform is that students, using the platform for educational purposes, receive 
additional important technologies and methods of teaching and presenting material. Students of 
philology and language faculties are rated as B1 + users. In addition, theoretical disciplines require more 
assignments variation in order to stimulate students to explore and subject insight. For the experiment 
the discipline English stylistics was chosen which combines traditional methods of teaching: theory 
(lectures, tests and term paper), practical elements (seminars, practical tasks). Also, the course included 
innovative techniques: chats, forums, project work, creative assignments.  

Among the resources, the authors chose the following: 1) for activities: quiz (built-in answers (Cloze); 
matching; multiple choice; drag-and-drop; selection of missing words; True / False questions), 
assignment; 2) for information and structure: label, URL. All the activities (118 in total) are combined 
into 8 blocks according to the syllabus. Each block consists of the following sections: English Stylistics: 
basic concepts and terms, Stylistics Phonetics, Stylistic Morphology, Stylistic Lexicology, Stylistic 
Syntax, etc. Each section included: theory (lecture, presentation, questions in the form of assignments) 
, practice (practical tasks, creative activities), control (testing, project work, reports (some sections) and 
elements of interactive communication (chats, forums).  

Students (78 students in 4 academic groups) used their accounts to register the E.KIPU-RK platform to 
enter an online course and complete homework after each lesson which took place in distant form from 
March to June 2020 and from September to January were organized as online classes (75%) and as 
traditional face-to-face lesson (about 25%, mainly lectures).  

The number of attempts to complete the task was limited (no more than 3) for most activities. Also, such 
parameters as: automated self-check, limited time per each activity, teacher's comment (if the 
assignment option allowed) were included. Moreover, all progress, including scores, time spent, date 
and attempt number is reflected in the personal profile and group statistics which allows the educator to 
monitor and evaluate the progress of the students. Online lectures (using BlueButton tools) made it 
possible to communicate with students via conference mode, present educational material, answer 
questions and discuss problematic topics with students. Thus, working with such a platform when 
teaching English represents an innovative blended approach for efficient learning management. In 
addition, there are examples and descriptions of how the sections are organized. 

2.1 Course presentation 
The task of any course is to give students an impulse and motivate them to further educational and 
research activities. An interest in a subject from the very beginning of educational activity involves the 
student in work on his own, motivates him to seek new knowledge, study the subject deeper, analyze, 
and expand his/her world-understanding.  
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Thus, the quotation in the course introductory part encourages students to think and discuss. From the 
point of view of the modern education paradigm and the communicative approach, the theoretical 
disciplines study is being strongly discussed for reasons of balance between the form, function and 
required practice. The effectiveness of teaching methods, the theoretical subject appropriateness in 
educational curriculum as well as the completeness and complexity of many issues in the course 
programs are questioned.  

However, there are such subjects as English Stylistics that help students of philological and pedagogical 
universities to understand the language and its structure, conduct research work, and apply the 
knowledge in further practice. In connection with the transition to distance learning, we have posted a 
list of exam questions (all theoretical questions we discuss and examine during the term) so students, if 
they wish, could study faster or, for example, if they missed the classes, look for additional information, 
because the lectures (their recordings), presentation and a list of recommended literature are always 
attached in each section. 

 

2.2 Course management system  
To test and control the understanding theoretical information we decided to use matching terms with 
their definitions which were observed during lecture. Such an exercise is one of the main ways to 
consolidate the basic vocabulary and repeat the previously studied material, since it is basic terms which 
are needed for successful studying, it gives a positive result in the development of the communicative 
skills of foreign languages learners.  
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The authors also used tasks with gamification elements to diversify the educational activities of students 
as well as to check the understanding of terminology. According to the students, such form of 
assignments aroused the greatest interest, since the test form wasn’t traditional and supposed to be a 
kind of fun. The attitude towards other forms of concept and term testing assignments was more formal. 
The results were also 18% better than in other testing tasks. 

 

To apply theoretical knowledge in practice, the drag and drop form tasks were also used. The authors 
checked understanding of Stylistic Phonetics of the English language by substituting rhyme forms in one 
of the presented English poets’ poems. 

 

To test the understanding of the stylistic devices used by British poets a variety of poems were selected. 
It also motivated students to undertake a number of creative assignments and project works (poems 
analyzing, literature journals creation, the poems reading competition, etc.) and led to the writing of 3 
research papers on a comparative analysis of English poetry from different epochs. 
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One of the most difficult area of English Stylistics was Stylistic Morphology according to the results of 
tests and to the comments of the students. Thus, to avoid the complexity and ambiguity of many tasks 
from traditional course books, the authors transform a lot of them in the interactive form. Such as: 

 

or in the form of traditional test. 

 

Lexicology Stylistics aspect in the online course is contextual and illustrative. The main idea is helping 
students remember the terms and their use via text of various types, definitions and pictures. So, the 
main principles of the online tasks are giving broader text-based contexts, providing the means for 
consolidating the language units and for illustrating and training the shades of meaning. To address the 
principles the authors developed several types of the tasks: 

1. Read the informative text about etymology of the English vocabulary and fill the gaps with 
appropriate word to complete the text 
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2. or the Close answer task where students had to analyze the sentence and choose the best 
layer for underlined word  

 

3. text-based fill in the gaps (open mainly) task presents a broader context for consolidating the 
rule in various text forms and topics. The task to read the following conversations and analyze 
how the peculiarities of the characters’ speech reflect their social status, educational and cultural 
background and dwell upon the effect achieved in each of the given conversations helps student 
to understand peculiarities of English speech and practice analyzing it. Two possible types 
(open/closed) of the task make it as well flexible to organize controlled and freer practice. Here is 
an example of the task: 
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The purpose of the given assignments is the development of theoretical and practical skills and abilities 
for foreign language learners. At the same time, it is emphasized the development of lexical skills at this 
stage naturally goes into the development and improvement of communicative skills, i.e. understanding 
English speech and speaking as a productive type of speech activity. Such tasks are the final stage in 
the process of developing new vocabulary (terms, scientific vocabulary) and replenishing the active 
vocabulary. Students, after learning the specified vocabulary at the beginning of each section (having 
worked it in the lectures and seminars), get the opportunity to expand the understanding of the English 
language structure. 

Practical assignments aimed at improving all language skills help learners to distinguish the basic idea 
of English teaching methods, effectively discuss and correctly interpret the information received. 
Working with exercises presented in the online model for learning English is possible in both large and 
small groups, during classroom activities and as a homework. 

3 RESULTS AND DISCUSSION 
Analysing the online management systems effectiveness in terms of performance, it is necessary to 
consider four basic criteria: 1 availability and quality of the knowledge according to students, 2) 
participation and the results of students’ work, 3) teachers’ feedback and 4) MOODLE statistics. These 
indicators helped to analyze theory absorption and students’ motivation for the further system 
development and also reflected the teaching method effectiveness for such theoretical disciplines.  

To assess motivation, the authors worked with the following indicators:  

1 The number of students who completed all the tasks. 64 students (80%) completed all 
assignments and 14 students (20%) missed some activities. Nobody ignored online testing 
completely. 

2 total scores of one student for one section. The overall score ranged from 25 to 96 points. 25 
students (32%) scored from 85 to 96 points. 2 students scored the lowest scores which is 25 
points. Unfortunately, there were no 100-point answers either. The majority showed results above 
average (not less than 70 points out of 100), i.e. they did not try their best to achieve the highest 
points.  

3 the average number of attempts per action. On average, students coped with the first attempt, 
but 12 people took advantage of the second attempt, which was 15% of the total number of 
students. No one used more than two attempts with the 3-maximum available. This, in turn, 
indicates the desire of students to complete the task the first time.  

4 the number of students who took the first three places in the activity rating. This indicator was 35 
students (44%) and can be considered one of the most significant as it showed that almost half 
of the students were highly motivated to complete these online testing tasks.  
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5 adherence to deadlines. Every time students received their homework, about 20 percent 
completed it right away and about 75 percent met the deadline. However, about 5 percent of the 
students did the assignments later.  

Overall, statistics showed that the online management system stimulated students. There are a number 
of explanations for such motivation. Firstly, the students were motivated by the learning system itself 
which turned routine homework into an interesting form of presenting material with game elements. In 
addition, the ability to do tasks online allowed them to free up a significant part of their time, because 
some activities students did right away. In a post-course survey organized by teachers, students noted 
that it was possible to complete homework and tests online “on the way home,” which gave them more 
free time and stimulated them to complete assignments as soon as possible.  

The second important aspect was the regularity and consistency in the task performance, i.e. thanks to 
the clearly defined structure of the online course, where each section contains a certain number of tasks, 
students could plan their education pace. That affected the indicators which by the end of the course 
were quite stable.  

Many students wanted to be the leaders so they tried not only to get the highest score for the activity 
but also to use only 1 attempt. In the survey, many students indicated the factor of “quick repetition”, 
when knowing about the testing they revise fluently. The survey showed this habit of revising helped 
students pass exams with positive marks. On average, there are 15% rise among students getting 
excellent at the end of the semester. 

 An online survey was offered at the end of the course to get a complete picture of student motivation 
and gather their feedback. The survey was anonymous and contained 10 questions about students' 
work and academic performance. 76 responses were received (almost 100% of students). 80 percent 
of the students answered that they started completing the assignments immediately after receiving and 
20 percent admitted that they completed the tasks after the second reminder. More than half of the 
students believe that such classes do not take much of their time, but, on the contrary, reduces the 
preparation time significantly. The final questions were about overall satisfaction with the course. They 
showed that students were more satisfied with their online homework than with the traditional homework. 
And as the experiment took place during global pandemic, the students noted the opportunity to continue 
their studying at home, considering it more comfortable. The students participated in the classes actively 
as lessons became more communicative.  

The work of a teacher within the system is also important. The teacher has more opportunity to provide 
material: lectures, discussions, presentations, etc. which can be combined within one lecture hour. In 
addition, some of the work is done by students independently using an online management system. 
Terminology examination showed that 70-90 percent of students understand and can use stylistic 
devices in speech as well as distinguish them in different types of texts, analyzing and researching them. 
In general, the teachers' feedback was positive, as they noted the increased motivation of the students 
and their better knowledge of the subject. The study by the authors was successful because it not only 
enhanced students' knowledge of English stylistics, but also reduced teacher training time, optimized 
classroom practice, and stimulated student diligence. 

4 CONCLUSIONS 
The best way to give students theoretical knowledge is through a practical context so that they can 
understand it on their own, deductively, thus creating their own associations and guided discoveries. On 
the other hand, it is not worth skipping theory, since it is as important aspect as others because the more 
accurately the student understands the basic concepts and terms the better he/she is oriented in the 
language environment, uses techniques and got in a foreign language culture.  

The evaluation of the results obtained against the results of the traditional non-blended (class) approach 
proves that applying online management system is productive. Thus, it gives the opportunity not only to 
improve their fluency but also to increase motivation to practice language skills via convenient online 
environment. Besides, automated activities decrease teacher’s overload, while working as an electronic 
instructor who gives instant feedback. Besides the system proved its effectiveness in the pandemic 
times as one of the best ways to grab students attention and motivate them to continue studying making 
it comfortable and interesting.  
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Abstract 
ª Background: 

Conceptualizing the Borderline candidate is one of the most difficult tasks in standard setting. However, 
it is also central to the process. Here we describe a methodology by which the score of Borderline 
candidates can be retrospectively calculated from the Facility (the percentage of items answered 
correctly) of assessment items for the cohort as a whole.  

ª Methods: 

We previously explored performance of candidates within an academic year in one UK medical school, 
covering 26 separate assessments. Each assessment had previously been standard set by either Angoff 
or Borderline Regression methods. In this study, we identified Borderline candidates by reviewing their 
performance within a particular test, not part of the previously published material. A student was classed 
as 'Borderline' if they were within 1 Standard Error of Measurement above or below the pass cut score. 
We plotted the item scores of the Borderline candidates as calculated by this method in comparison with 
Facility for the whole cohort and fitted a curve to the resulting distribution. In this paper, a simple method 
of repeating this process is described for any cohort of students.  

ª Results: 

For an ideal cohort of candidates, Borderline candidate scores should intercept the self-plot of all 
candidate scores at two places - at a facility of 100% and a facility of 20%. These correspond to all 
candidates getting the item correct and all candidates guessing the outcome. We observed a strong 
curvilinear distribution showed by Borderline candidates compared to the whole cohort. This relationship 
was well described by an exponential of the form y ≈ C·exp(F·x), where y is the Facility of Borderline 
candidates on that Item, x is the observed Item Facility of the whole cohort, and C and F are constants. 

In our previous study we had found C and F had similar values under different conditions. Ideal values 
for C and F of 12.3 and 0.021, intercept the self-plot of item Facilities very close to 100% and 20%. In 
this study, we again observed values for C and F close to these ideal values: C = 10.06 and F = 0.0231. 
Differentiating the equation indicates where the assessment ought to be most sensitive. 

Differentiating the ideal curve of the difference between all candidates and Borderline candidates 
suggests an item facility at which the sensitivity of discrimination between the cohort and the borderline 
candidates is at a maximum. This value is approximately 64.5%.  

ª Conclusions:  

This approach can be used to standard-set assessments in their entirety when they are low stakes or 
norm referenced, in preference to Cohen methods. While Cohen methods are based on the performance 
of one candidate (or a very small number of candidates), this exponential method is based on all 
candidates and all items and is therefore more robust. In high stakes assessments, it can be used to 
correct values where the Facility is very different from the standard-set value, and its use in this context 
has been proposed for the UK General Medical Council proposed Medical Licensing Assessment. It 
could also be used to standard set novel items such as Very Short Answer formats, where standard 
setting panels are unfamiliar with the expected performance of these items. And finally, it can be used 
to suggest the Item Facility at which the discrimination of a test is optimal, namely at 65.5%.  

Keywords: Standard-setting, borderline, minimally competent candidate, Angoff. 
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1 INTRODUCTION 
Angoff standard setting methodology is widely used internationally [1]. However, one of its particular 
challenges is conceptualizing the construct of the Borderline candidate [2], widely recognized as one of 
the most difficult tasks in standard setting. It is particularly challenging if the assessors are new to the 
task, and/or unfamiliar with the particular cohort of candidates under consideration. The need to review 
each item by a minimum number of assessors, generally twice, with discussion and negotiation of 
outcomes, is time-consuming, and hence expensive. However, it is also central to the process.  

We have previously described a methodology by which the score of borderline candidates can be 
retrospectively calculated from the Facility (the percentage of items answered correctly) of assessment 
items for the cohort as a whole [3] (in a test employing Single Best Answer Multiple Choice Questions). 
This was done by first identifying Borderline candidates by their performance across the entire academic 
year, then exploring their performance on each Item in a given assessment in comparison to the whole 
cohort. As hypothesized, this forms a curve of exponential form, which is very similar in each assessment 
to which it is applied, and is of the general form y ≈ C·exp(F·x), where y is the Facility of Borderline 
candidates on that Item, x is the observed Item Facility of the whole cohort, and C and F are constants. 
We identified values of C and F which intercept the self-plot of all items very close to 100% and 20%, 
as would be required of such an ideal curve, since if all candidates answer all items correctly, all 
candidates and Borderline candidates will score 100%, while if none of the candidates can answer the 
item correctly, all candidates and Borderline candidates will score 20% on average. These values are C 
= 12.3 and F = 0.021.  

In this paper, we confirm and extend these findings in a different group of candidates and describe a 
simple method by which it can be confirmed by others in any assessment of reasonable size. We also 
explore the significance of the curve which represents the differential of the self-plot of all results and 
our calculated exponential curve and determine where the resulting curve reaches a minimum rate of 
change. We suggest that at this point, the curve is at maximum sensitivity to distinguish between 
borderline candidates and the cohort as a whole.  

2 METHODOLOGY 
The full methodology is described in our previous paper [3]. However, we appreciate that this method is 
time consuming, and offer in this paper a simple way in which our results can be tested for any test 
employing Single Best Answer Multiple Choice Questions, where the outcomes are 0 or 1. The 
requirements for any such test are merely that it is of a reasonable standard in terms of the number of 
items and the number of candidates – we suggest perhaps 100 of each. Below these values, the signal-
to-noise level may be too low. Since this description is intended to confirm the basic hypothesis, the test 
should have already been standard set by some professional means. Our findings are derived from 
Angoff standard setting procedures, and it will be most instructive to learn if they also apply to situations 
where different standard setting methods are used.  

All analyses were carried out in Excel, to ensure that they could readily be repeated without the 
requirement of particular statistical expertise or software.  

First, the results of the exam are tabulated, with candidates represented in the first column, and the 
outcome for each item completed in the corresponding rows. Candidates can be represented by arbitrary 
code numbers to preserve confidentiality, if it is desired to publish the results of any such studies, or to 
compare several different tests. The last column should represent the percentage total correct for each 
candidate. Such tables can readily be exported from various exam software packages, for instance, 
Maxinity Maxexam © [4], using the ‘Export’ function.  

Second, the table is sorted from highest to lowest percentage scores.  

Third, the Borderline candidates are identified as all those within plus or minus 1 Standard Error of 
Measurement of the calculated cut score.  

Fourth, for each item, the percentage correct scores of (a) all candidates (i.e. the Facility of the item) 
and (b) all Borderline candidates are calculated, and plotted in such a way that the all candidate scores 
represent a self-plot, of these scores against themselves, therefore forming a 45° line on the graph (see 
Fig 1). 

Finally, the exponential trendline can be added to the Borderline candidate points (See Fig 1).  
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Next, we calculated the ideal difference between all candidate Facilities (where y=x), and those for 
Borderline candidates (where y = 12.3·exp(x·0.021)) and differentiated the resulting equation. Results 
are shown in the succeeding sections.  

3 RESULTS 
Fig 1 shows the outcomes of steps 1 to 4 in the Methods, with one particular test with over 100 
candidates and 100 MCQ Items. The exponential trendline for the Borderline candidates is shown, with 
y = 10.06·exp(0.023·x), which is close to our theoretical ideal curve for Borderline candidates. The R2 

value is respectable under the circumstances.  

 
Figure 1. Item Facilities for all Candidates and Borderline Candidates  

Next, we calculated the difference between the self-plot of all candidates and the ideal curve for all 
Borderline candidates. The equation for this is y = x - 12.3.e0.021x 

\ dy/dx = 1 - (12.3*0.021)* e0.021x = 1 - 0.2583* e0.021x 

The maximum is when the derivative is zero, hence at that point 

1 = 0.2583 e0.021x 

\ e0.021x = 3.8715 

\ 0.021*x = ln(3.8715) = 1.356 

\ x = 1.3536/0.021 = 64.46 

The curve is shown in Fig 2.  

y	=	10,061e0,0231x
R²	=	0,8723
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Figure 2. Plot of the difference between the self-plot of all candidates and the ideal curve for all Borderline 

candidates. 

Since this difference is at a maximum at 64.46% (rounding to 64.5% for practical purposes) this suggests 
that where Item Facility is at this value, then the discrimination between all candidates and Borderline 
candidates is greatest.  

4 CONCLUSIONS 
This approach could be used to standard-set assessments in their entirety when they are low stakes, in 
preference to Cohen methods. While Cohen methods are based on the performance of one candidate 
(or a very small number of candidates), this exponential method is based on all candidates and all items 
and is therefore likely to be more robust. It should be noted, however, that in the end it would, like the 
Cohen methods, reduce to a norm-referenced approach, and therefore should be used with caution for 
high stakes assessment. Having said that, however, a norm referenced approach may be appropriate 
in high stakes progress testing methodologies [5].  

However, the method could also be used in high-stakes testing to correct values for individual items 
where the Facility is very different from the standard-set value, and its use is planned in this context for 
the UK General Medical Council’s proposed national Medical Licensing Assessment [6], where it will be 
compared with Item Response Theory methods [7]. At the moment, items which perform very differently 
from their predicted Angoff value, may be removed from the assessment, and candidates may therefore 
lose or gain a score point, depending on which approach is taken [8] (and neither of which is particularly 
satisfactory).  

It could also be used to standard set novel items such as Very Short Answer formats [9], where standard 
setting panels are unfamiliar with the expected performance of these items. These have lower Facility 
than otherwise very similar SBAs from which they have been derived, showing that Angoff values would 
be inappropriate for use in this context. 

Finally, an implication of the form of the ideal curve, is that it suggests an Item Facility at which the 
discrimination of the item would be optimal, namely at 65.5%. In principle, a test could be designed 
where all the items were around this value, where item performance statistics from previous 
administrations were available. Alternatively, this value could be used as the start point in Computer 
Adaptive Testing [10].  
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BEYOND EDUCATION: RESEARCH-ACTION PROGRAMS TO 
DEVELOP 21ST-CENTURY COMPETENCIES ONLINE. CHALLENGES 

AND VISIONS FROM 16 TO 18 YEARS OLD STUDENTS 
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Abstract 
The labor market is in continuous change, and the COVID-19 crisis has put thousands of young people 
in a situation of not only material but also emotional insecurity. Since 2008 the unemployment rate of 
young people is increasing at an accelerated rate [1]. According to INSEE [2], already in 2017 
unemployment reached 1.6 million people in France, with the youngest having multiplied by more than 
three their unemployment rate in 40 years. In addition, the World Bank's Global Risks report [3] indicates 
that young people already makeup two-thirds of the world's poorest people and are entering an 
international labor market in the midst of a recession, where the health crisis has had a greater impact 
on them, all without the necessary skills to stand out and be able to adapt to today's challenges. 

The current educational system is not yet able to offer a pedagogical alternative to achieve the goals 
that are demanded by the contemporary professional world. At the same time, most 21st century 
students are still being taught by teachers who use 20th-century pedagogical practices in 19th-century 
school organizations. So how can we prepare students for jobs that have not yet been created, for 
societal challenges that we cannot yet imagine, and for technologies that have not yet been invented? 
The job market is constantly changing, and the COVID-19 crisis has put thousands of young people in 
a position of not only material but emotional insecurity. 

In this context full of challenges for young people, it was proposed a series of interactive online 
pedagogical programs aiming at developing 21st-century competencies in school-age children and 
youth from 10 to 18 years old. All pedagogical pathways are conceived based on main competencies 
within the Center for Curriculum Redesign (CCR) framework. Students were recruited through online 
surveys and invited to answer a 60-minute semi-structured welcome interview.  

This presentation aims to introduce the context used by the research-action programs Beyond 
Education, as well as to present the challenges and visions that were identified in the interviews of 
students aged 13 to 18 years old regarding their motivations, fears, and how they see their relationship 
between technology and learning. A thematic analysis [4] was carried on, using field notes [5] to search 
for main categories. Results will be presented and discussed. 

Keywords: 21st-century competencies, adolescents, online learning, context, methodology. 

1 INTRODUCTION 
The labor market is in continuous change, and the COVID-19 crisis has put thousands of young people 
in a situation of not only material but also emotional insecurity. According to the World Economic Forum, 
since 2008 the unemployment rate of young people is increasing at an accelerated rate [1]. The INSEE 
[2] shared that already in 2017 unemployment reached 1.6 million people in France, with the youngest 
having multiplied by more than three their unemployment rate in 40 years. In addition, the World Bank's 
Global Risks report [3] indicates that young people already makeup two-thirds of the world's poorest 
people and are entering an international labor market in the midst of a recession, where the health crisis 
has had a greater impact on them, all without the necessary skills to stand out and be able to adapt to 
today's challenges. 

According to the OECD Center for Opportunity and Equity in 2017 [6], 17% of 15-29 year-olds in the 
European Union present a risk of being permanently left behind in the labor market as they belong to a 
low-skilled population who are disconnected from learning and from employment. “Moreover, too many 
jobs do not provide access to new skills opportunities or chances to move up the career ladder. Making 
labor markets more inclusive also requires helping more vulnerable groups – in particular low-skilled 
and inexperienced youth – into rewarding and quality jobs.” (p.12) 
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The current educational system is not yet able to offer a pedagogical alternative to achieve the goals 
that are demanded by the 21st-century professional world. At the same time, most students are still 
being taught by teachers who use 20th-century pedagogical practices in 19th-century school 
organizations. Robinson [7] insisted that school is teaching children for a different era. So how can we 
prepare students for jobs that have not yet been created, for societal challenges that we cannot yet 
imagine, and for technologies that have not yet been invented?  

Organizations around the world are promoting the development of the so-called 21st-century 
competencies[8], insisting that these competencies are detrimental to adapt to the needs of 
contemporary society. In 2015, the Center for Curriculum Redesign (CCR) proposed the Four-
Dimensional education framework[9] obtained through the analysis and synthesis of more than thirty 
educational frameworks. They suggest that these competencies could be divided into four dimensions: 
The knowledge dimension that gathers all competencies directly related to knowledge and 
understanding; the skills dimension that gathers the four C’s[10] (collaboration, critical thinking, 
communication and creativity), the character dimension, that is related to the personality traits involved 
and needed for the 21st century (e.g. curiosity, mindfulness, ethics, etc.); and finally, the meta learning 
dimension that gathers all competencies related to meta-cognition and growth mindset. 

In this line, within this context full of challenges for young people and the development of this framework, 
it was proposed a series of interactive online pedagogical programs aiming at developing 21st-century 
competencies in school-age children and youth from 13 to 18 years old. All pedagogical programs are 
conceived based on main competencies within the education framework created by the CCR, and 
listening to the students who are active participants of the co-creation of the pedagogical programs. 
Students are recruited through online surveys and invited to answer a 60-minute semi-structured 
welcome interview. Once the interview is finished, students are invited to participate in events and test 
the programs that would promote these 21st-century competencies. 

This paper aims to introduce the context of the research-action programs Beyond Education, as well as 
to present the results of analyses of interviews of youth aged 16-18 regarding 21st-century 
competencies, their future, and online learning. 

2 METHODOLOGY 

2.1 The Programs 
Beyond Education designs online programs for students 13-18 years old in order to increase youth’s job 
& life readiness. The objective is to create something not only relevant from the point of view of building 
competencies validated by research, but also something that is well appreciated by young people. The 
goal of Beyond Education is to involve students as much as possible in the creation of the tools they 
need in order to acquire 21st century competencies. In this line, the approach used for the creation of 
programs is completely learner-centered [11]. One of the core value propositions is designing lessons 
for and with students. According to the creators of BE, this value gets students quite motivated as they 
like the idea of being heard and being part of something that will hopefully influence millions of others. 

2.2 Participants 
Participants were 17 students aged between 15 to 18 years old, from middle-high socioeconomic level, 
attending public schools and private international schools, in different countries from central and eastern 
Europe. 

2.3 Instruments 
Semi-structured interviews were conducted in order to understand their familiarity with 21st-century 
competencies, but also their motivations, fears, and how they see their relationship with online learning. 
The interview process aimed to elicit all possible explanations of the events that the participant 
considered important for him/her regarding the topics of the questions. Interviews lasted between 45 
and 60 minutes, and were carried out by video call. Three different interviewers carried out the 
interviews. 
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2.4 Data Analysis. 
Three main categories of interest were analyzed: 1) Understanding of 21st-century competencies; 2) 
Perspectives for future; 3) Opinions regarding online learning. A thematic analysis [4] was carried on, 
using field notes [5] to search for main categories. Categories were created separately for each main 
question of interest. Based on the amount of verbatim, two different software were used for analyses. 
Analyses for questions one and two were carried out through Tropes software (2008, version 8.5.0). For 
question three, as the amount of verbatim was highly superior, a coding through Nvivo (2021, version 
1.4.1) was carried out. 

3 RESULTS AND DISCUSSION 

3.1 Main themes 
For each category of interest, different themes appeared. Category of interest one, on 21st-century 
competencies, raised six main themes; Category of interest two, about their future, raised 18 themes; 
Category of interest three, about online learning, raised five main themes, with seventeen sub themes 
in total. 

3.1.1  Understanding of 21st-century competencies. 
Most of the students (n = 13) expressed having “no idea” of what 21st century competencies were. They 
mentioned, for example, that they “have never heard about it” or that “the term seems totally unknown”, 
sometimes completing by “I can deduce its significance though”. 

In this sense, when asked about what they thought these competencies were, most of them related 
them to informatic knowledge and skills, as for instance, a student that shared: “I would say that it 
includes technical skills, working with a computer, with certain programs that are supposed to be used 
in the work field” where we can observe that the participant after saying he had never heard the term, 
proposes a definition of what he thinks they are. Similarly, another student mentioned that even if she 
was not familiar with the term, she could deduce its significance. She replied that these competencies 
could be related to the “knowledge of the Internet, [or] doing things online”, while another added “I don’t 
know, but I think it's technology, social media, innovative things...”. So, most of the students deduced 
that the skills or competencies that are needed for the current century are related to the use of the new 
technologies. Students also made several suggestions related to communication skills towards others, 
such as “know how to talk with others, in the new society, listen to others, discuss with others”. They 
also highlighted “the importance of assertive communication when we are able to achieve a goal” or 
proposed a more detailed approach regarding the ability to speak out ideas properly: “Public speaking 
[because] is very important to know how to express your own ideas, in writing or orally”. In this line, we 
observed that students instinctively relate the competencies needed for the 21st-century mostly with 
technology and communication, which are, indeed, some of the so-called 21st-century competencies, 
identified by OECD already in 2008[8]. 

Besides these competencies, in a lower rate, some students also mentioned other competencies related 
to the 21st-century, such as the fact of being prepared to the world, by explaining: “I would put something 
to develop students' skills to help them prepare for the world we live in, something that can help us grow 
in the world”. This student expressed the need to be prepared for a new world as a competency that 
should be included in this group, which is indeed one of the objectives of the P21 organization [10]. 

Other students also mentioned the topics critical thinking & fake news, and they relate it to the fact of 
being able to search and find truthful information, to use “critical thinking, as how to distinguish fake 
news”. In this sense, another student declared a need to learn how. He explained: “[we need to learn] 
how to do proper research with fake news [as] you can be easily deceived, [we need to] learn how to do 
research, what and where, which forums to use”. We observe that some students are worried about the 
information they are receiving and they feel they might need to develop a competency that permits them 
to distinguish good information from useless ones. Again, competencies included in most international 
frameworks. Regarding other less mentioned competencies, some students raised the topic 
adaptation/flexibility, mentioning that a competency for this century would be “adapting to changes (...) 
being open to novelty, to innovation”. Lastly, one student also highlighted team management, sharing 
that: “the most important thing is teamwork, to know how to work with other people (...) how to do things 
together, how to divide the tasks between each other”. 
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In summary, technology and communication are more frequently identified by students as 21st-century 
competencies, and on a lower scale of frequency: preparedness, critical thinking, adaptability, and 
teamwork. It is important to note that even if these competencies are less frequently mentioned, the 
students who talked about them emphasized the importance of them for their own development. 

3.1.2  Perspectives for the future 
Eighteen themes were found for this category. When analyzing the theme future, two perspectives arise: 
The first, that implies a temporality as part of the triad past, present, future; and the second, that implies 
a more introspective perspective regarding an upcoming moment in life. When focusing on future-
temporality, the themes that are related to it are focused on general long term objectives or direct 
outcomes/consequences of present actions. For instance, some participants expressed: “in the future it 
will be meaningful things related to work and marriage, starting my own family” or “I work in the present 
to achieve my goals in the future”. On the other hand, when expressing themselves as a future-upcoming 
they relate it to choices and challenges, which, as plotted on the figure below, are related to fear and 
university, and to university, work and family, respectively. 

 
Figure 1. Main theme and subthemes of “Future”. 

When they express themselves regarding the topic “fear of choices in the future”, we find students 
worried about choosing the right or wrong professional career. One participant explained that he felt 
blocked about making a decision because of the fear of not being able to reorient himself later. He 
expressed: “I'm blocked on the choice to make. The current system is hard...it's complicated to reorient 
yourself”. In the same line, the choices about university seem to be one of the major topics they 
expressed during the interviews. Some of the participants expressed a fear towards university 
applications. One student expressed:  “I have to apply to universities abroad, what worries me is that I 
don't know where I will go”, when other detailed more about how this decision of choosing university 
and topics could be wrong, which worries her the most. In this sense, she added: “What worries me the 
most is that now is the time when all the responsible decisions are made and I have to decide what 
subjects I want to study and also the university… these decisions I don't have many things in mind… I 
wouldn't be able to choose the right thing, that I will regret it in the future.” 

From the angle of challenges for future, university also appears frequently in their discourse and also 
linked to fear or preoccupation. Mostly, their fears and challenges are related to getting accepted into 
good universities, like this student who explained: “[My] challenge now is to be accepted into an 
American university which is my biggest challenge. I'm already having interviews”. Then, the student 
continued talking about how she needed to develop competencies if she wanted to succeed: “I think the 
biggest challenge will be to be held back in the career because of problems related to my efficiency or 
to my competencies”. Other students explain the challenge that implies the choice of university and the 
fear that comes within, how they might have an idea of what they want but later being disappointed and 
realizing that it was a mistake. One student explained: “one challenge is the university choice system, 
the famous "wish list" of the Universities (...) later life in university, I don't know what to expect, I have a 
good idea [of what my career can be], but I'm afraid that it won't really be THAT when I get to the 
University”. This fear of not choosing well is aligned with the fact of feeling unprepared, that is a 
consequence of the misalignment between what the educational system prepares for, and the needs of 
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the society [7], [12], which leaves youth with a sensation of not matching the world they need to work in. 
Regarding work, which is a theme quite related to challenges for the future, a student shared about the 
high competitive environment youth face today, explaining: “In the workplace, there is a lot of 
competition, so the manager is not promoting your skills, but rather your ability to compete with [others]”. 
Other students mix the sub themes of work and family, planning themselves towards the challenge of 
finding a balance between work life and family life. In this line, one student said: “the biggest challenge 
right now is finding the right balance between work and private life”, while another student reflected: 
“And in the future (...) [the challenge will be] if you have a sick child and you have a career. The challenge 
will be work versus family: work is a challenge but it's not the main thing, the main thing is the balance 
between the aspects of life...”. In this line, we observe a deeper reflection of youth towards what they 
expect from the future, which is different from the discourse we could hear some decades ago about 
success. It seems that for our participants, meaningful things can be related to work, but mostly to the 
balance work-family, as family life is considered as important as work. In this sense, a student explained: 
“in the future (...) meaningful things [are] related to work and marriage, starting my own family.” So we 
can observe that family foundation is at the same level of personal life. 

3.1.3 Visions and opinions regarding online learning 
Five main themes were identified when students talked about their visions on online learning. These 
themes are: 1) social interactions; 2) non-adaptation of current online learning; 3) ideas to adapt online 
learning; 4) issues and needs regarding finding information; and 5) personality traits related to online 
learning. The table below explains in a more comprehensive framework the organization of the different 
themes and subthemes. 

Table 1. Themes and sub themes of visions towards online learning 

Theme 1 Theme 2 Theme 3 Theme 4 Theme5 

lack of concrete 
interaction 

technical issues check learning progress information is not 
accessible 

concentration 

need of interaction methodology choose what to learn how to find information motivation 

real life over digital 
life 

 design aspects of tools  organization 
time /material 

being w/ peers  no need to transport   

  video as alternative to 
learn 

  

  work by little groups   

For each topic we will analyze the most recurrent theme expressed by students. For example, for theme 
1 social interactions, the most frequent topic was lack of concrete interaction and need to relate with 
peers or others. These both two are intrinsically related as they put in the first page the need to interact 
with someone and how online learning made this difficult and frustrating. When expressing this lack 
interaction, students said, for instance: “the teachers do recorded things where you can't see their heads, 
there is a black screen, only voice, and no interaction at all, where is impossible to ask questions, no 
possibility to ask questions in live... for me learning is the possibility to ask questions”. In this testimony, 
the student expresses his frustration regarding how online classes worked out. The teacher presented 
a recorded audio of the class, as if she was in a classical classroom and recorded herself giving the 
lesson. Besides the fact of not even seeing a video of the teacher, the student missed the interaction 
with his teacher; the possibility to ask questions and to interact with a human being that can solve his 
doubts and can help him understand the passages that were incomprehensible. In this same line, 
another student added: “since it's done remotely [the lessons], it's difficult to interact, if you have 
difficulties you can't interrupt or ask questions”, highlighting again the necessity of interaction when 
lessons are online. Questions arise, particularly with difficult subjects and students feel alone in their 
learning. In a meta-analysis, Bernard and colleagues in 2009 [13] mentioned that enhancing interactions 
in online learning has a positive impact on students motivation and learning. A student that cannot solve 
his/her questions when learning, loses motivation and learning does not occur. As this student who 
explained: “for difficult fields you can't have access to the answers right away because you can't really 
interact”. Most of them demand the need of the teacher, demand the real interaction that happens in a 
class, in order to ask questions but also in order to guide them or supervise what they are learning. A 
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student recalled: “it would be great that the teacher is present in some way instead of giving activities to 
do the rest of the week without supervision... unless the person is available for questions. It's 
complicated to get to work and move forward if you have a doubt.” Most of them also criticize the way 
their teachers adapted the lessons, without really adapting them. Paper guides and documents do not 
help them in the same way a human being would: “having a concrete person in front of you is better 
than an A4 sheet of paper. When you read a lesson it's more complicated than with a physical 
interlocutor, you don't really know what questions to ask next". 

Regarding the non-adaptation of online learning, students mostly spoke about two themes: technical 
issues and methodological issues, and thus how this was frustrating to learn online. On the one hand 
technical issues relate to lack of material that generated issues in communication: “it's very frustrating 
not being able to connect on a zoom link, or when my brother touches something at home [and you 
cannot access your class]”, showing some impacts of not having the adequate spaces for distance 
learning. Other students shared about their peers and how online learning widened the socio-economic 
gaps, and reflected upon a world online learning change and the consequences for other students. 
According to UNICEF in 2020 [14] inequality in online learning is shocking, as less than half of the 
world’s population has access to the internet, so can actually think of access online learning. In this 
sense, a student added: “I know people who didn't participate, [because] didn't have the equipment or 
the necessary means to connect”, pointing out the gap that exists among students from different 
backgrounds and how this impacts equitable (online) learning. On the other hand, students highlighted 
methodological issues related to how teachers were not prepared for this change. For instance, a 
student shared: “Teachers were not at a normal rate - sometimes it was slower - so more time to 
understand, it was difficult for them to understand if we understand”, pointing out how the follow-up of 
students was difficult for teachers, and how schools showed not being prepared for this digital transition. 
A student insisted: “Also, schools were not prepared to go into this mode of online learning and that's 
why we have much more things to do in a shorter time.” They also mention how these inadaptations 
push them to want to put an end to this type of learning: “a couple of years ago we were speaking about 
online learning like something possible in the future, like we wouldn't need to go to school every morning, 
we could sleep more, learn from our homes... and now it’s reality and we want it to end”. They clearly 
express their dislike towards how it is currently being held, and they fear this type of learning would be 
the rule for the future: “I am worried - I hate work online - I am worried we will need to do online lessons”. 
Most of this fear though, is related to the non-adaptation of the current way of doing online learning, so 
it invites a review of the methods we are currently using. 

In this line, they suggest several ideas to solve the issue of online learning. Most of the ideas were 
related to the adaptation of content through videos. They give examples of videos and ‘youtubers’ that 
they follow, and that they consult in order to learn, or to complement their lessons, when the lesson was 
not clear enough for them. Some students proposed targeted short videos to catch up school work: “to 
catch up [with my lessons] I watch videos on YouTube, they explain very well. There are some subjects 
that are easier to learn with a 5 minute video than in the online lesson, because the videos show the 
core of the subject, and target what the students don't understand.” Another proposition that follows the 
idea of videos is to have the possibility of checking what they are learning, mostly through the idea of 
quizzes with instantaneous feedback, and the possibility of creating these quizzes to review their 
learning. For instance, this student said: “there is a website where you enter a lesson and it becomes a 
quiz and you can study with this quiz. It's really cool, because to program it it's not difficult, and people 
can enter and answer themselves”. They also highlight that online learning should provide the 
opportunity to choose what and how you want to learn. They expressed a need to have several 
possibilities to be able to choose the how and what. One student, who highlighted the positive aspects 
of online learning, said: “you can learn what you want to learn, you can do it when you want to do it, 
whenever and wherever”. 

Regarding the theme ‘finding information’, they mostly expressed the need of a guide that can help them 
find the information. They explain there are many tools and information that are everywhere and that 
they could benefit from a tool or someone that helps them find the correct information. A student 
explained how they are launched to use tools without even being correctly trained for. He insisted that 
there is a need “to have good computer tools, training, advice on how to get used to them, we don't 
know and we are thrown directly without knowing how to use the tools”. Another theme that is frequently 
mentioned is the non-accessibility to certain information. We found their testimonials quite in line with 
the theories of democratization of knowledge and open source[15]. They expressed dislike towards the 
need to subscribe, or create accounts or pay to have access to, sometimes, basic content that is 
demanded in their classes. A student recalled: “it's hard if you want to do a research, to find a database, 
a platform, it's hard because they are hidden, or expensive”, while another added: “sometimes platforms 
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are « click bit »: you find a website and then you need to click, and click, etc.. you need to go to another 
website and after it's expensive... and as a teen you don't have money to spend on this, like 30 
euros/month... to make a presentation I could only have access to the info I needed through a friend 
who had a subscription to the website”. In this sense, information is still decrypted to some students and 
they suggest better ways to help/guide them find, analyze (fake news), and have access to information. 

For the last theme, on personality traits, three main character traits appeared: organization, motivation 
and concentration. For the organization trait, that was focused mostly on management of time and 
materials to facilitate online learning, students spoke on the one hand, about preferences: “I prefer to 
manage my own time, rather than someone telling me what to do all the time. I like to take my own 
choices, initiatives”, while on the other hand, about the characteristics needed to succeed in online 
learning: “you have to organize yourself very well. It takes time and sometimes it's difficult to plan your 
time”. In this line, students feel the urge to organize differently in order to adapt to the new system of 
learning. Most of them argue organization as a main need, while others focus on the concentration effort 
that it takes learning online. For the concentration trait, they highlight the fact that it is difficult and needs 
to be trained: “I had a hard time concentrating... I took all the classes, but it was hard to take in the 
knowledge and master it. With practice it came.”. They also point out the fact that during video-
conferences, the fact of not using the cameras could really have an impact on their concentration: “For 
concentration I really try hard. If everyone has a camera on, you are way more concentrated”. Another 
student pointed out: “The struggle is concentration, to focus, it's easy to go away from the class to 
YouTube or somewhere else”. Here, we observe that the student loses concentration and leaves the 
class to look somewhere else. This can be explained in terms of motivation, as the class she is attending 
does not keep her motivated so she diverges. In this line, motivation trait seems one of the most 
fundamental topics, and according to Deci and Ryan[16], intrinsic motivation is fundamental for human 
development. In this line, motivation is what is needed the most in today’s online learning, and from what 
students shared in the interviews, what online learning lacks the most. One student said: “An everyday 
struggle [of online learning] is that it's not motivating, you spend eight hours behind your computer!”, 
implying that there is too high amount of time spent online that it becomes a struggle. On the same line, 
another student shared: “I noticed a lot of my friends struggled because they couldn't find motivation” 
insisting on the fact of struggling to get motivated to participate in online learning, to which another 
student added that the “biggest challenge is to find the motivation to work by yourself”. In this line, most 
students insisted on the fact that learning online, as it currently is, is not motivating and is something 
that needs to be changed. 

4 CONCLUSIONS 
It is important to recall that the results we observed in these interviews correspond to the point of view 
of a reduced sample of 17 students who volunteered to participate in the welcome interviews and thus, 
they cannot be generalized to a larger population. Nevertheless, for this particular international 
population, conclusions can be made and perspectives could be taken into consideration for further 
studies and policies, as they do align to current scientific literature. 

Results on 21st century competencies are quite interesting considering that policy makers and 
researchers are working and promoting the need for students to develop these competencies, although 
students seem to have no idea of what they mean. The term has been maybe kept inside academia and 
policy for too long, and not yet shared with its beneficiaries. Students suggest and have some ideas 
about the expected competencies for the 21st-century, and even if some of them guess correctly, this 
topic should by no means be a “guess and win” game. Policy makers as well as researchers, should 
focus not only in defending their perspectives regarding these competencies, but also in the public is 
intended to touch: youth. Young people should be at the core of the process of defending and defining 
which are the competencies that are needed for the 21st-century. Maybe an interesting opportunity to 
include them in the conversation around the construction of a consensus regarding these competencies, 
and defining the collective basis of the importance of developing them. 

Regarding their future, it appears to be that students fear the choices they will have to make regarding 
their professional future, worried of not taking the good decision. They are worried about not getting to 
university or of not choosing the right career, which is an example of the lack of readiness that present 
students within the current educational system. This system stresses them out and is still focused on 
objectives that belong to a different era. In this line we should start asking ourselves how to stop building 
on the same patterns, considering that there is evidence from at least twenty years, showing us the 
disconnection between the educational system and the preoccupations and needs of our future society. 
Students presented a change of perspective regarding these needs and discussed widely about their 

3209



preoccupation towards the balance between family life and work, highlighting in several occasions how 
at the end of the day the most important thing was family and relationships over a job or work success. 
It seems again that the needs and interests of young people are misaligned with the interests of the 
educational system. 

Students also pointed out the current non-adaptation of online learning, either in terms of tools and 
access, as in terms of methodology. It was evident for most of them that the passing to a fully online 
mode is something that needs to be revisited first. On the one hand, they explained how learning online 
puts in evidence the gaps that already exist in society regarding learning within different socio-economic 
levels. The unequal access to tools and to connectivity made students question themselves about the 
impartiality of passing to a distance-online mode today. According to them, society is not prepared 
because people don't have the same access to the tools and equipment that online learning needs in 
order to be effective. On the other hand, they offered several ideas in order to improve online learning, 
mostly regarding the adaptations in terms of methodology that should be considered. They openly 
shared their need regarding information, guidance towards finding, selecting and using information, and 
more deeply regarding the need for interaction. In this line, students highlighted the need to have 
someone to interact with, someone who can be actively listening, to whom they can ask questions and 
track their progress. They also proposed videos as a good alternative to current online lessons, as they 
have found they learn better through specialized channels on video streaming. 

These findings can offer us a possibility to be more open to students and to include them in the 
constructions of their own future learning tools. The testimonies from students gave us a lot to think 
about the way online learning is being carried out today and provide us with rich clues to understand 
where we should be going. Understanding student's views and needs, and co-constructing their learning 
for the future could be an important hint to build solid transitions between current education and the 
learning of this new era. 
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Abstract 
It is still priority for modern universities to prepare students to work in a multicultural interconnected 
world, which is reflected in the requirements for the internationalization of education and interdisciplinary 
integration. These notions remain especially topical for modern professions closely connected to 
innovations and progress, the so-called professions of the future. 

This article presents the analysis of the compliance of foreign language curricula for students majoring 
in "Innovatics" with the requirement of interdisciplinary internationalized education in modern Russian 
universities. 

The paper is based on the research results obtained during comparative analysis of the English 
language curricula specializing in "Innovatics" of the leading Russian universities and general 
educational programs of this degree. 

First, analysis of English language curricula revealed the lack of interdisciplinary integration in teaching 
a foreign language, revealing a contradiction in the trends of higher education for the development of a 
foreign language professionally oriented communicative competence. Curricula contain few practical 
tasks that go beyond one course and require many interdisciplinary factors to be taken into account 
when solving them. 

The survey showed the demand of students to integrate and internationalize the knowledge received in 
other courses with the help of an updated foreign language curriculum. 

Based on the data obtained, the transformation of the existing educational curriculum was proposed on the 
basis of one of the leading universities of the country, taking into account problem-based learning, team-
based learning, transferring of skills between disciplines and the trend towards internationalization. The article 
describes the expected results of the integration of professional experience into the language experience in 
the process of foreign language training of future graduates for foreign language communication, which 
allows them to perform professional tasks in a multicultural interconnected global world. 

Keywords: internationalization, curriculum design, problem-based learning, interdisciplinary approach, 
professional Linguodidactics. 

1 INTRODUCTION 
As the world moves further to a more globally interconnected professional community, the standards for 
education are also shifted to internationalization and interdisciplinary integration. Scholars all over the 
world have been talking about applying these notions for years now, but still analysing the foreign 
language curricula we can find different levels of development of these notions even in teaching 
professions that are very innovative, the professions of the future, though foreign language as a subject 
is becoming a language for the profession and it helps access the professional information in different 
languages. 

The interdisciplinary integration is a leading principle of the modern educational technologies and it is 
characterized by the complexity and universality of the syllabus that can be reached by mutual 
interaction and cooperation of various disciplines [1]. This principle covers all the elements of 
educational process which helps achieve high level of competences. For sure when we speak of 
teaching foreign language, we mainly focus on the development of foreign language professionally 
oriented communicative competence. As communicative competence has been the basic principle of 
teaching foreign language recently, professionally-oriented foreign language competence is still new to 
many universities’ curricula. Implementing this competence is difficult due to the lack of knowledge of 
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other disciplines as interdisciplinary integration requires the synthesis of facts, notions and theories of 
several subjects, it also requires the cooperation between teachers of various subjects. To develop this 
competence, we are to construct a special vocation-oriented course.  

Internationalization taking place all over the world raises the importance of knowledge of foreign 
languages. Still internationalization of higher education in Russia has some issues that are easily 
implemented and the things that face some challenging aspects [1]. Even with internationalization being 
a trend, it is difficult to create demand for it throughout the country as there are some economic, 
ideological and legal aspects involved.  

The mobility in Russia in comparison to Europe is not that widespread as the possibility of travelling 
abroad is not available to the majority of population due to the expenses for the trip. This economic 
aspect reveals the lack of understanding in the need for internationalization for the universities farther 
from Central Federal District of Russia. The aspect is also complicated by the ideological aspect that is 
closely connected to the legal aspect of the system of Russian education. The changes in educational 
programs are controlled by the Federal State Educational Standards that are also slowly changing and 
the violation of which can revoke a licence of a higher educational institution. And the changes to these 
Standards are slow as they require additional resources and efforts in understanding new ideas, 
technologies and approaches for education. Here we come to the same economic aspect, as in Europe, 
because of the mobility and closeness of other countries, these approaches are reached simpler and 
the changes are applied easier. With all of this taken into account in this article we analysed the 
compliance of foreign language curricula for students majoring in "Innovatics" with the requirement of 
interdisciplinary internationalized education in modern Russian universities. 

2 METHODOLOGY 
The graduate in Innovatics acquires bachelor’s degree with 240 credits in four years. The graduates’ 
area of professional activity includes the processes of innovative transformations, the infrastructure of 
innovative activities, informational and technical support of innovative activities, financial and legal 
innovative activities and innovative entrepreneurship. They can work with corporate, regional, federal 
and international innovative projects and programs, the projects of reengineering of business processes, 
the projects and processes of prediction of innovative development and adaptation of different systems 
to innovations. The types of professional activities described in Federal State Educational Standard 
include production and technological activities, organisational and managing activities, experimental, 
projective, constructive and operational activities [2]. This degree can be found in various universities 
all around the country, but is not so popular as other engineering and managing degrees. The specific 
character of innovations is still new to explore for the system of education, that is why analysing it brings 
an interesting overview of the modernization of educational process. 

There are several competences that the graduates are to meet. There are general professional 
competences, universal competences and professional competences, that are specific for professional 
activities. In the curricula of foreign language, the required competence is mainly universal competence-
4 [3]: the capability of applying modern communicative technologies in foreign language for academic 
and professional interaction. This definition provides a broad range of contents that we can observe in 
the curricula of different universities. First of all, how this professional interaction should be implemented 
and presented in the curriculum, then what kind of communicative technologies we are to apply.  

Let’s compare the curricula of various universities to see the way the requirements of the competence 
are met.  

The first curriculum analysed is from one of the biggest and most famous universities, that is Moscow 
State University (MSU) [4]. They designed the program together with various departments (chemical, 
physical, biological) and they call it “integrated bachelor’s degree program”. One of the key points of this 
program right from the start is that an applicant has to take a unified state exam in English to apply for 
it. The unified state exam in English is not obligatory in Russia when leaving school and it requires 
profound preparation. The interdisciplinary orientation of the curriculum is seen right from the beginning 
as they use the topics from the social and economic fields of education, that the students study in other 
disciplines such as Business Basics, System Analysis and Decision Making, Financial Management or 
Management of Innovative Activities. The curriculum reflects the content of fundamental disciplines and 
highlights the interdisciplinary connections as we can see such topics as international marketing, running 
the international business, investment generation, working in new markets and innovations. 
Interdisciplinarity is also the principle of solving problem tasks and there we can see for instance such 
topics as creating a global brand, job satisfaction, evaluating the risks of new enterprise, crisis 
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management. Many professional topics are reflected in another popular modern technique of teaching 
that is role play. There is a game conference about the ethical issue of a product, presentations of 
scientific discoveries, role play for working with clients and so on. As MSU is working with foreign 
students and the largest companies as one of the most famous universities in Russia, we can see that 
internationalization is taking place on all levels of education. MSU usually participates in activities all 
over the world to share and exchange some scientific experience. 

The second curriculum that was analysed is from Kazan Federal University [5]. The curriculum is based 
on professional texts and theoretical information of the language (circuits, history of physics, electrolysis, 
lasers) that are discussed simultaneously while working with these texts. There are no case studies or 
role plays, almost no interactive tasks. The students study some professional lexical units and become 
acquainted with the theoretical notions of their future profession. Thus, we can conclude, that curriculum 
contains professional texts on topics that are studied throughout the whole process of education, but 
there are no links between them and other subjects, and very few communicative practical tasks. 

The third curriculum taken was from Perm National Research Polytechnic University [6]. The curriculum 
there is the same for several Bachelor’s degree. It has seven parts, but only two of them are 
professionally oriented. These are such topics as the history of engineering and its perspectives and 
informational technologies. Other parts speak about the university and regional geography, famous 
scientists and other topics of general English. The students learn to present the information and study 
professional lexical units. Still the curriculum is based on texts and lexical tasks and almost no interactive 
tasks are included.  

The fourth curriculum is from Pyatigorsk State University [7]. Foreign language is represented by four 
courses: the art of business communication, professional foreign language, general foreign language, 
second foreign language. Although students study professional language even at a separate course 
here, still the main skill they obtain according to the curriculum is connected to presentations and written 
speech, reading and understanding the information. The curriculum is not aimed at problem solving and 
team work, interdisciplinary integration and internationalization is expressed only in lexical units.   

The fifth curriculum was of Russian University of Transport [3]. Foreign language here is divided into 
three courses, that are Foreign Language, Business English, Technical English. The students also have 
course work on translation of professional texts. Still the curriculum mainly develops writing and reading 
with the use of professional language. There are few professional topics (economical systems, applied 
economics, types of contract clauses) and they are based on texts and lexical tasks. Business English 
course consists of business letters for the most part.  

3 RESULTS 
After analysing several curricula in foreign language, we can see that only one curriculum is fully 
integrated and internationalized. We can see the lack of problem-based learning, team-based learning, 
transferring of skills between disciplines, as the students obtain professional language without practical 
application of this language inside and outside the class. The main competence used for regulating 
teaching foreign language has broad meaning, so all of the curricula comply with it, but in different ways. 

This analysis was presented to the students of Russian University of Transport and the survey was 
carried out to find out their needs to integrate the knowledge acquired in foreign language classes with 
practical tasks. The students were asked to choose the topics and the activities they liked out of their 
classes of foreign language and then choose the activities they would want to add. The results showed 
the demand of students to integrate and internationalize the knowledge received in other courses with 
the help of an updated foreign language curriculum. They particularly enjoyed professional case studies 
and found some topics especially useful not only for their professional life, but also for their everyday 
life and personal development. They state that team work and problem-based learning that they have 
in other disciplines are fundamental interactive ways of education, that develop soft skills required for 
their future employment.  

Russian University of Transport is now designing new updated curricula where all of the needs are taken 
into account and problem-based learning, interdisciplinary approach, internationalization, case study 
technique, team-based learning are applied as the main ways of teaching professional language. 

The results of the integration of professional experience into the language experience in the process of 
foreign language training of future graduates are expected to boost the interest in studying foreign 
language, organize additional training of professional skills, help update the information and find fresh 
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perspectives on already learned things. The interdisciplinary integration will help to achieve high level 
competences as they are seen as dynamic set of knowledge, skills, abilities and personal qualities.   

4 CONCLUSIONS 
There is still no unified approach to creating interdisciplinary integration in modern educational process. 
We believe that implementing practical tasks in the curriculum is difficult due to the wide range of 
knowledge needed in various disciplines, the knowledge of problems professionals face in their work so 
to organize problem-based learning and transfer skills form other disciplines into foreign language class. 
In other words, it is unclear whether the teachers and methodologists that design foreign language 
curricula are ready and have enough knowledge in competence-based educational context of subject-
language integration. There is practically no cooperation between teachers of different disciplines when 
preparing new curricula and the teachers lack knowledge of practical application of skills their students 
have in their professionally-oriented subjects. Supposedly this happens because when teaching how to 
teach language future teachers are not taught how to adapt to new rapidly changing reality of education. 
They are not taught how to integrate disciplines and no attention is drawn to the significance of 
professionally oriented teaching of foreign languages. There exists a scientific justification of the 
methodology of interdisciplinary foreign language education in Russia and that is Professional 
Linguodidactics (PLD) [8, 9]. It is a young interdisciplinary of (lingua) didactics that develops a 
methodology (research, management, and modelling) of professional foreign language 
learning/teaching and it is aimed at the building of a professional foreign language communicative 
competence of a specialist, the components of which characterize a specialist linguistic identity. Several 
important factors here are that it focuses on building a future teacher’s policultural professional 
competence required by internationalization in a globalized world and that it aims at designing a 
linguoprofessional environment based on interdisciplinary integration and student-teacher-technical 
specialist interaction. With all of these characteristics professional linguodidactics can prepare teachers 
and methodologists that understand the specific of a future profession of a student they teach and design 
a curriculum that take on problem-solving professional-based approach and linguoprofessional 
approach, understand the specific character of interdisciplinary integration and internationalization [8]. 
Currently there is PLD-relevant refresher course offered at the Academy of Professional Development 
and Retraining of Educators (Moscow, Russia), but there exists a great demand for such teachers of 
professional communication and we believe that a refresher course is not enough. With continuous 
development of professional standards of a teacher (together with new Federal State Educational 
Standards) we believe that professional language teacher should be fully realized as a profession in 
Russia and be included into these standards.   

As we know innovative professions are those closely connected to foreign language as the information 
and novelties are usually described and created in English. The exchange of this information and practical 
experience is also dependant of the level of competence in foreign language. Another factor for successful 
professional development is also high level of foreign language professional competence to solve 
professional problems and cases, to know how to work in a team and to contact with foreign partners.  

We believe that so far, the MSU curriculum [4] is an example of well-made course that fully covers the 
trends of foreign language training in interdisciplinary integration and internationalization, which allows 
them to perform professional tasks in a multicultural interconnected global world. But we can also 
observe some correlations of the curricula between the prestige, popularity and central location of the 
university, where full compliance of the curriculum to the requirements of interdisciplinary integration 
and internationalization is implemented only with huge amounts of additional resources and efforts.  
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HOW TO DEVELOP CREATIVITY IN FOOD TECHNOLOGY AND 
FOOD HYGIENE AND SAFETY IN THE VETERINARY DEGREE. 

INNOVATIVE FOOD FAIR AS TOOL OF CREATIVITY DEVELOPMENT 
IN A VETERINARIAN CLASSROOM  

A. Rodríguez Mengod, M.J. Domínguez Gómez, M. Escrivá-Beltrán 
Universidad Católica de Valencia "San Vicente Mártir" (SPAIN) 

Abstract  
In recent years there has been a growing interest by consumers about food beyond the need to feed 
themselves. Different factors - such as the appearance of foodies, the increase of Instagram food 
accounts, the food market sustainability, or the need to find new and different healthier products- have 
affected the food industry, forcing it to be in constant development and in search of innovative products, 
without forgetting food safety and quality. This is a new scenario for veterinarians, who have traditionally 
been more focused on official control in this industry rather than on being aware of the great change 
that industries are making to adapt themselves to consumer demand. The veterinary business 
landscape is changing, so developing creativity and entrepreneurial skills in the Veterinary classroom is 
a challenge in higher education. 

The aim of this paper is to describe a classroom activity, consisting of a students’ presentation about 
innovative food products at a food fair held at the Faculty. In doing so, the students must not only develop 
their creativity and business skills, but also comply with the EU provisions regarding self-control in the 
food industry. They must defend and present their ideas, products and self-control system in a 
professional environment. 

The main goal of this activity is to develop cross-curricular learning with competences such as teamwork, 
professional practice, application of food components and characteristics, and communication and 
entrepreneurial skills. Students must work as a team and prepare a food product that must be suitable 
for consumption and that will be tested and evaluated by the rest of their classmates. 

This project allows students to develop transversal learning with skills such as collaborative work, 
professional practice, the application of the components and characteristics of food, and communication 
and business skills. It enables the student to integrate knowledge of the three subjects involved. 

The activity has four steps: 

1 description of the product; 
2 development of the product; 
3 development of two hygiene and traceability plans and risk assessment of one stage of the flow 

chart, and 
4 finally, the students must prepare the poster and the stand for the presentation at the fair. During 

the fair students can taste, evaluate and vote their favourite product. 

Evaluation is made taken in to account the following competences: 

1 Know how to present in a scientific way the basic operations that are carried out in the preparation 
of food 

2 Employ the main food preservation techniques. 
3 Apply the main methods of food processing. 
4 Identify the legislation that affects the food sector and choose the one that concerns a specific 

product. 

To determine if the implementation of the project has influenced the specific competencies and soft skills 
of the students, the evaluation is carried out by comparing the final grade of the students of the course 
and its difference with the marks obtained by the control group a year before through a rubric that collects 
the competencies. A personal questionnaire focused on soft skills was carried out before and after the 
completion of the work. In this sense, the results show that the students have improved their specific 
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competences but have also improved competences related to soft skills such as creativity, 
communication, the ability to solve problems, professionalism, teamwork and importance of a good 
attitude towards work. 

Keywords: innovation, motivation, learning improving, food science, veterinary education, Soft Skills, 
creativity, business skills, innovative products. 

1 INTRODUCTION  
The veterinary curriculum at University is wide and usually focused on hard skills. In order to improve 
and adapt it to the needs of the society, the Federation of Veterinarians of Europe have created a guide 
to develop a valuable career beyond the clinical career pathways [1]. Between others, this report 
revealed that exploring sustainable business models and encouraging leadership skills and innovation 
must be a priority in the veterinary profession. 
According to the Pan-European soft skills curriculum for undergraduate veterinary education [2], the 
competence recommendations related with soft skills in Veterinary curriculum are three: interpersonal 
skills, entrepreneurship and digital skills. 

Related with non-technical competences, the research by Best Medical Education, which consisted on 
a systematic search of electronic data bases led to highlight the importance of other skills for the future 
professional success of veterinary graduates, such as communication skills, empathy, self-efficacy, 
business skills, professional values, critical thinking, collaboration and resilience in veterinary graduate 
success.[3] 

The process of introducing new soft skills and soft competences in the university curriculum is a 
challenge in all veterinary faculties, and active learning and teaching techniques are an important key 
to provide experiences in the classroom[4][5][2].  

The objective of this experience is to use an active learning activity as a tool of acquisition of soft skills 
in Veterinary students and measure the degree of acquisition of these competences by using the 
construct built by Conchado, Carot and Bas in 2015 [6].  

The specific objectives put forward in this paper can be summarized as follows: 

1 To find a way to develop communication and interpersonal skills among students, 
2 To develop innovation and help students discover new professional areas beyond the clinical 

option, 
3 To measure the degree of acquisition of knowledge management and organizational 

competences to better access the labour market 

The article is structured as follows: Section 2 presents the research methodology. Section 3 describes 
the activity, including its organization and goals. Section 4 outlines the results obtained by a 
questionnaire that was answered by the students at the end of the semester and finally, Section 5 
concludes by providing directions for future experiences. 

2 METHODOLOGY  
The activity was carried out in the course “Design and Development of Food Products” for the ? 
Veterinary students at the Faculty of Veterinary and Experimental Science at Universidad Católica de 
Valencia San Vicente Mártir in Valencia, Spain. This 6-credit course, which is mandatory in the 
curriculum, is delivered in the second semester of the fourth year of the degree. 

The objective of this active learning project is that students work in groups to invent, design and develop 
an innovative food product. This final product has to be shown in an oral presentation in a food fair that 
is held at the faculty campus at the end of the semester. Once the event is finished, the presentations 
are assessed by the teacher. 

The general competences established in the course syllabus that a student must be able to acquire and 
develop are the following:  
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1 Capacity to apply knowledge to work or occupation in a professional way and have the 
competences that are proved by preparing and arguitopics and problem-solving in their specific 
field of study.  

2 Developing professional practice, acquiring skills related to teamwork, with an efficient use of 
resources and quality management. 

3 Knowing and applying food components and characteristics, food collection, storage and 
processing. 

4 Knowing and applying food components and characteristics 
5 Mastering fluency in oral and written mother tongue communication, listening and responding 

effectively using a language appropriate to audience and context. 
6 Using information technology to communicate, share, search for, collect, analyze and manage 

information, especially related to the veterinarian practice. 
7 Efficient and effective work, both independently and as a member of a multidisciplinary team or 

unit, shows respect, appreciation and sensitivity to the work of others. 
8 Ability to learn, to research, and to be aware of the need to keep knowledge updated and attending 

training programs. 
9 Keeping an ethical behavior in the exercise of given responsibilities toward the profession and 

society. 
10 Design and write a production process for a food product. 
11 Integrate the different knowledge acquired in other courses of the degree. 

As it can be observed, the list of competences goes beyond the hard skills related with the veterinary 
science and includes a variety of soft skills as teamwork, problem-solving abilities, or efficient and 
effective work, as well as some more specific of the veterinary profession, such as the application of 
knowledge of food components. 

In line with this, the objective of this active learning workshop is to develop in veterinary students’ general 
competences as innovation, interpersonal, knowledge management, or organizational and professional 
development [6]. To evaluate these soft skills, students are required to complete a survey whose 
objective is to know the degree of acquisition of these competences, which are the object of study of 
this paper.  

The questionnaire was made following the list of items for the generic competences acquired in higher 
education and validated by Conchado et al (2015) [6]. For the analysis of the results, the competences 
listed in the syllabus were compared with the ones that students must develop during the course, as it 
is shown in Table 1. 

Students have some prior preparation on the subject matter, as in previous years they are required to 
take different courses such as Business and Economics applied to Veterinary and Food Hygiene and 
Safety. The combination of these  two courses together with Design and Development of Food 
Products in the syllabus provides a solid knowledge base and the performance of activities that require 
the application of knowledge from all three subjects promotes meaningful learning in students. [8]. 

Table 1 Comparison of items for the scale for generic competences acquired through higher education and 
competences that have to be acquired during the semester.  

Question 
Number Generic Competence Name of competence [6] Competences found 

at the Syllabus[7] 
1 Knowledge Management Ability to rapidly acquire new knowledge 1 

2 Knowledge Management Analytical thinking 11,10 

3 Knowledge Management Knowledge of other fields or disciplines 11 

4 Knowledge Management Mastery of your own field or discipline 3,4 

5 Innovation Ability to come up with new ideas and solutions 1,3 

6 Innovation Ability to use computers and the internet 6 

7 Innovation Willingness to question prevailing ideas 2,8,9 
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8 Communication Ability to make your meaning clear to others 5 

9 Communication Ability to present products, ideas or reports to an 
audience 5 

10 Communication Ability to write reports, memos or documents 5,6 

11 Organizational Ability to perform well under pressure 1 

12 Organizational Ability to use time efficiently 3 

13 Organizational Ability to coordinate activities 1,7 

14 Interpersonal Ability to mobilize the capacities of others 8 

15 Interpersonal Ability to work productively with others 1 

16 Professional Development Ability to assert your authority 2,3,4 

17 Professional Development Ability to negotiate effectively 2,3,4 

18 Professional Development Alertness to new opportunities 2,3,4 

3 DESCRIPTION OF THE ACTIVITY 

3.1 Organization and Goals of the Workshop 
The workshop included in the course focuses on inventing, designing and developing an innovative food 
product which must be described in a poster and explained in an oral presentation during a food fair, 
which takes place at the campus of the Faculty of Veterinary and Experimental Sciences. 

The size of these groups can vary between 4-6 students, depending on the total number of students 
enrolled in the course. 

The activity is divided into 5 stages, as shown in fig. 1.  

 
Figure 1.- Organization of the workshop. 

3.1.1 Stage 1: Thinking and Designing  
This stage is the most important step because students must apply their critical and creative thinking to 
prepare a new product that does not exist on the real market. They have to prepare a fact sheet that 
contains at least the following information:  

- Description of product (ingredients),  
- The target audience and the future marketing plan 
- The economic viability,  
- The trend (health, hedonism, free-from),  
- The most appropriate packaging according to the idea 

3.1.2 Stage 2: Production 
In the second stage, students must define the flow chart of the product they have designed, they must 
elaborate the product with the ingredients and the characteristics that they have devised and define, as 
precisely as possible, the conditions for its elaboration  

This phase is critical as it is usually when technological challenges arise. Sometimes the initial ideas 
are interesting and exotic, but its viability is questionable owing to the functional and organoleptic 
characteristics of the raw materials they have chosen, this is for example a problem with those products 
that are intended to be crunchy but experience an increase in their drought activity if they include sauces, 
therefore softening occurs. In these cases, the type of packaging or the storage time must be adapted 

Stage 1

• Design 

Satge 2

• Production 

Stage 3

• Poster/Presentatios 

Stage 4

• Food fair

Stage 5

• Evaluation

3220



 

 

to the product type. Furthermore, the products must be designed for the target customer, thus applying 
the marketing knowledge that they have learned during the course.  

In this stage two of the plans from the specific Correct Guide to Hygiene Practices from the Health 
Agency of Valencia must be developed, depending on the particularities of the product. All the 
documents and procedures must be properly explained and compliance with the self-control system is 
compulsory in all the industries. The document must provide answers to questions such as what, why, 
who, how, when and where to have the control of their process and product according to the plan that 
they are controlling (control of raw materials and suppliers, traceability, allergens, etc.). Furthermore, a 
Hazard Analysis and Critical Control Point system (HACCP) must be carried out in one of the steps of 
the product flowchart, as indicated by the teacher.. 

3.1.3 Stage 3: Poster 
The poster must display all the information from the previous stages, which in turn, be the visual aid for 
the oral presentation to be delivered during the Food Fair. To prepare the poster, the students are given 
instructions both on the poster size and layout and on the minimum information that it should contain 

This poster follows the standard process used in scientific congresses, so by using this as a visual aid, 
students learn to organize their ideas and use a more scientific and professional approach. 

3.1.4 Stage 4: Presentation at the Food fair.  
The students have to prepare a food stand with the following equipment; the poster, a table showing the 
prototype of the product, its packaging and the labeling. They should also provide sufficient product 
samples so that they can be tested by the rest of the attendees.  

Each team must present their product in turns. The students must use the poster as a support and 
provide any complementary information in the form of diptychs or leaflets, including the information of 
the self-control system. They are also encouraged to use websites or social networks to advertise their 
product or expand the information not included in the poster. They are given 15 minutes to deliver their 
presentation, and all team members are required to participate orally in the presentation. 

During the Food Fair there is a small contest in which people who have tried all the products can vote. 
The highest rated product receives extra score in the final grade. Although this grade does not represent 
a high percentage of the final mark of the course, it is a motivating factor for the students, since the 
evaluations come from their peers. 

3.1.5 Stage 5: Evaluation  
Before the start of the activity, the students were already aware of the aspects on which they were going 
to be evaluated, as everything was explained during the project presentation To evaluate the poster, a 
rubric containing the aspects to be assessed was designed. These aspects include the packaging and 
the labelling of the product as well as the students’ performance during the oral presentation.  

During the presentation, not only were the poster and the oral skills evaluated, but the teacher made 
some questions to better evaluate some aspects that have not been clear enough, to find out further or 
to make students reflect.  

The rubric is used to evaluate the activity based on individual and group performance. In collective 
performance part, a wide range of aspects are assessed, such as the amount of information, interest of 
the presentation, use of accurate information, time spent in the presentation, product innovation, 
including market research aspects, connection of the product with theoretical knowledge learnt during 
the lectures, correct use of flowchart, appropriate packaging, or compliance with the legal regulations.  

As for the individual performance, students are evaluated on aspects such as knowledge, appropriate 
use of language, clear diction, adequate tone of voice, and body language.  

4 RESULTS 
Finally, in order to measure the competences developed in the activity, a questionnaire based on 
Conchado, Carot and Bas in 2015 [6] was used. The questionnaire was answered anonymously by 31 
students. A Likert scale was used ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). 
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Table 2 Descriptive statistics for the scale for generic competences acquired through higher education [6].  

Question 
Number Generic Competence Name of competence Mean 

(1-5) 
Standard 
deviation 

1 Knowledge Management Ability to rapidly acquire new knowledge 3.58 0.94 

2 Knowledge Management Analytical thinking 3.81 0.74 

3 Knowledge Management Knowledge of other fields or disciplines 3.68 1.06 

4 Knowledge Management Mastery of your own field or discipline 3.87 0.61 

5 Innovation Ability to come up with new ideas and solutions 3.65 0.86 

6 Innovation Ability to use computers and the internet 3.00 1.37 

7 Innovation Willingness to question prevailing ideas 3.71 1.08 

8 Communication Ability to make your meaning clear to others 3.65 1.03 

9 Communication Ability to present products, ideas or reports to an 
audience 3.84 0.99 

10 Communication Ability to write reports, memos or documents 3.58 1.10 

11 Organizational Ability to perform well under pressure 4.03 1.06 

12 Organizational Ability to use time efficiently 3.13 1.10 

13 Organizational Ability to coordinate activities 3.68 1.17 

14 Interpersonal Ability to mobilize the capacities of others 3.32 1.25 

15 Interpersonal Ability to work productively with others 3.39 1.07 

16 Professional Development Ability to assert your authority 3.58 1.36 

17 Professional Development Ability to negotiate effectively 3.35 1.09 

18 Professional Development Alertness to new opportunities 4.13 1.18 

The results obtained in relation to the objectives planned for this activity are presented attending the six 
generic competences analyzed, which are shown in Table 3. 

Table 3 Descriptive Statistics by Generic Competences. 

Generic Competence Mean (1-5) Standard 
deviation 

Knowledge Management 3.73 0.86 

Innovation 3.45 1.17 

Communication 3.69 1.05 

Organizational 3.61 1.17 

Interpersonal 3.35 1.17 

Professional Development 3.69 1.26 

Thus, regarding the first general competence “to evaluate if the activity is able to generate an adequate 
knowledge management”, we can affirm that the activity has helped to achieve the competence, since 
students declared an elevated degree of satisfaction with this statement (3.73 out of 5). It must be also 
highlighted the results obtained in two competences “Mastery of your own field or discipline”, with a 
mean of 3.87, and “Development of critical thinking” with 3.81. 

As for the general competences “measuring the development of innovative thinking” and “to develop 
interpersonal skills”, the descriptive analysis carried out was not clear enough, since the questionnaire 
does not reflect the difference as the mean is lower than in the other competences (3.45 and 3.35 
respectively).  
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The competences related with professional skills as “Organizational, professional development, or 
Communication” present an average of 3.61 for the former and 3.69 for the latter. The general mean of 
the activity was 3.59 out of 5. The competence related to “Alertness to new opportunities” which had the 
highest mean (4.13 over 5) and “Ability to perform well under pressure” had 4.03 over 5.  

5 CONCLUSIONS 
As suggested in the literature, developing soft skills in a veterinary classroom is a challenge that all 
Veterinary faculties need to contemplate for future veterinarians [9][10]. The activity described in this 
paper proves to be a very helpful tool in the acquisition and development of these competences. The 
activity, consisting in developing an innovative food product, helps students to develop soft skills, since 
it encourages their creativity relying on more classic concepts or skills in the veterinary field. The results 
obtained from the questionnaire to assess the project show that this kind of activities make students put 
in practice some skills such as team working or the development of oral skills for the presentation of a 
product, thus having a more practical and professional approach. 
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Abstract 
Introduction: Digitalization, conversion, convergence of information and communication networks and 
systems, new media, as well as their immediate implementation in educational technologies, create 
conditions for building a new generation of technology platforms. An integral part of our daily lives are 
social networks and media, and they in turn are a new way to attract the public to cultural heritage 
outside of traditional cultural institutions. Twitter, Facebook, Pinterest, Instagram, Flickr, LinkedIn, 
Tumblr, YouTube allow users to create, share, exchange content, participate in virtual communities to 
preserve, protect, and promote cultural heritage. These processes in the context of today’s fast-paced 
global world require competencies that are the prerogative of higher education.  

Goal: This paper examines how learning in university environment helps society to be truly involved in 
the heritage decision-making process to bridge the gap between art accessible only to scholars and art 
in the hands of the public. Methodology: The new media is turning into a world revolution. The new sets 
of standards and services in the author’s interface of social media are changing the paradigm of methods 
of using the Internet. The evolving model is now understood as a multi-channel model in which the 
Network serves as a medium that connect cultural heritage organizations, university communities, 
professionals, and ordinary users. This horizontal link of like-minded people is closely linked to the new 
trends in IT education and cultural heritage and is revealed in this paper. 

Presentation: Thanks to the innovative methods of teamwork through social media and networks, we 
participate in the new activities of cultural institutions and their users. The opportunities for improvement 
and enrichment of learning methods are huge – from tourism to science. Tourists get acquainted with 
cultural/historical artifacts and attractions and share photos and comments via their mobile phones, 
accompanied by hashtags and localization on social networks. Thus, they become a kind of data source 
that can be integrated into traditional guardians of knowledge. The creativity of students and the passion 
to be part of social media and networks are a prerequisite for training in specialties focused on the study 
of cultural heritage to become an effective tool for the formation of cultural memory. The fact is that 
social media, as an integral part of the latest global changes – colour revolutions, disasters, spontaneous 
protests, are a platform for momentary attraction of attention and interest. Then why not be a field for 
presenting current archaeological excavations, restoration works, project studies, ethnographic 
collections, etc. Or to give access to vulnerable, fragile, or inaccessible heritage, through digital 
reconstructions or virtual presentations/exhibitions. And then to open the door to science.  

Results and Conclusion: The protection and defence of cultural heritage is a concern of government and 
cultural institutions that develop detailed strategies and programs, but do not always implement them 
successfully, due to insufficient financial resources, political issues, lack of legal regulation. In response 
to these problems, social media can play an active role in promoting the preservation of cultural heritage 
around the world through motivated users who are competent to defend the cause and identify with 
good educational practices on this topic. 

Keywords: cultural heritage, new media, social networks, higher education, virtual reality. 

1 INTRODUCTION 
The spread of e-content is growing every second. At any given moment, the Internet is “growing” – the 
content is constantly expanding and evolving – we are already talking not only about text, audio, and 
video content, but also one that already meets the specific needs of the individual user. 

Digitalization, conversion, convergence of information and communication networks and systems, new 
media, as well as their immediate implementation in educational technologies, create conditions for 
building a new generation of technology platforms. The modern world is too rich in channels for 
expressing and sharing an opinion or position. We live in a time when everyone creates media content. 
An integral part of our daily lives are social networks and media, and they in turn are a new way to attract 
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the public to cultural heritage outside of traditional cultural institutions. Twitter, Facebook, Pinterest, 
Instagram, Flickr, LinkedIn, Tumblr, YouTube allow users to create, share, exchange content, participate 
in virtual communities to preserve, protect, and promote cultural heritage. These processes in the 
context of today’s fast-paced global world require competencies that are the prerogative of higher 
education. [1, 9]  
Social media usage is one of the most popular online activities. In 2020, over 3,6 billion people were 
using social media worldwide, a number projected to increase to almost 4,41 billion in 2025. [4, 12] 
Distinctive feature of social media is its interactivity, connectedness, and user-generated content; they 
are often used for businesses, schools, and various other groups, i.e., the communication possibilities 
are endless. Social media is typically used for social interaction and thus giving any user access to news 
and information, and mainly decision making. It is a valuable communication tool with others locally and 
worldwide. Social networking is one of the most popular digital activities worldwide. As of January 2020, 
the global social media usage rate stood at 49 percent. 

This paper examines how learning in university environment helps society to be truly involved in the 
heritage decision-making process to bridge the gap between art accessible only to scholars and art in 
the hands of the public. 

2 METHODOLOGY 
The modern university is an old institution, derived from the Latin word “Universitas” and means 
“community, collection”. [2] Today, the university is an institution that creates models for preserving the 
freedom and autonomy of research and motivates compliance with subordination and rules. In the age 
of the Internet and during a pandemic, the preservation of the traditions and cultural heritage of society 
is of great importance. [3] Information in today’s globalized world is in new websites, forums, blogs 
(including microblogs), social and global networks – the various types of social media on the Web that 
allow mass access to an unlimited range of knowledge. We live under a constant bombardment of 
information, we feel the need for our mobile phones to receive immediate news, especially when it 
comes to a critical or emergency. Social media is an integral part of recent global changes (sometimes 
permitted by local authorities, but in other cases with a negative perception), such as the revolution in 
Egypt in 2011, when people were called to go to Tahrir Square via social media, especially Twitter; or a 
case of emergency caused by Hurricane Sandy in New York, where information was updated every 
minute. It is logical for social networks and media to be an integral part not only in our daily lives, but 
also for cultural and museum institutions, which are the treasures of countries. Young people studying 
in higher education use social media to communicate with each other. However, when they use them to 
preserve, promote and protect cultural heritage, as well as to form cultural memory, they actually use 
their effectiveness. 

In the project “Application of the mixed reality in the training and promotion of the cultural heritage for 
the purposes of the university information environment”, financed by National Science Fund of the 
Ministry of Education and Science of the republic of Bulgaria led by Prof. Irena Peteva, DSc, the team 
daily promotes the results of research and work on 3D visualization of objects on social networks. It 
feeds the digital space with historical information in a modern format. 

The new media is turning into a world revolution. The new sets of standards and services in the author’s 
interface of social media are changing the paradigm of methods of using the Internet. The evolving 
model is now understood as a multi-channel model in which the Network serves as a medium that 
connect cultural heritage organizations, university communities, professionals, and ordinary users. This 
horizontal link of like-minded people is closely linked to the new trends in IT education and cultural 
heritage and is revealed in this paper. 

Thanks to the innovative methods of teamwork through social media and networks, we participate in the 
new activities of cultural institutions and their users. The opportunities for improvement and enrichment 
of learning methods are huge – from tourism to science. Tourists get acquainted with cultural/historical 
artefacts and attractions and share photos and comments via their mobile phones, accompanied by 
hashtags and localization on social networks. Thus, they become a kind of data source that can be 
integrated into traditional guardians of knowledge. The creativity of students and the passion to be part 
of social media and networks are a prerequisite for training in specialties focused on the study of cultural 
heritage to become an effective tool for the formation of cultural memory. The fact is that social media, 
as an integral part of the latest global changes – colour revolutions, disasters, spontaneous protests, 
are a platform for momentary attraction of attention and interest. Then why not be a field for presenting 
current archaeological excavations, restoration works, project studies, ethnographic collections, etc. Or 
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to give access to vulnerable, fragile, or inaccessible heritage, through digital reconstructions or virtual 
presentations/exhibitions. And then to open the door to science. 

One of the first steps in the educational practices of students specializing in cultural heritage 
preservation is to realize that not every idea is applicable to social media. It is naive to accept the fact 
that having a profile on any given social network will make our collection, our heritage or cultural 
institution more visible and will instantly activate an intensive dialogue with users. In the curriculum of 
the discipline, it is necessary to create a plan for the use of social media with achievable goals, with a 
clear message, a well-defined audience, methods, and indicators for evaluation. The next step is to 
analyse the respective applied strategy whether it is successful or not. 

Cultural institutions around the world use social networks and media such as Twitter, Facebook, Pinterest, 
Instagram, Flickr, LinkedIn, Tumblr, YouTube to attract the attention and interest of users. They share with 
them daily news such as excavation updates, information on restoration projects, organizing an exhibition, 
etc. But most importantly, they use them to raise awareness of cultural heritage issues. 

However, each social network or media is different, and it is therefore necessary for cultural institutions 
to understand these differences to be able to use them appropriately. 

3 RESULTS 
Social networks allow users to share ideas, activities, events, interests within their individual contacts in 
the network. The number of social media users in Bulgaria was equivalent to 62,1% of the total 
population in January 2021. In Bulgaria, the most popular and used network is Facebook, as Facebook 
was the first social network to surpass one billion registered accounts and currently boasts 
approximately 2,5 billion monthly active users. As of April 2021, there was over 4,46 million Facebook 
users in Bulgaria. LinkedIn – although it is a social network for finding and establishing business contacts 
and registered users can be represented and expand their connections; to publish a professional resume 
for web job search; to recommend and be recommended; to create interest groups is not so common 
among young Bulgarians, given that the social network has under 900 000 users. [4] 

Pinterest was the fastest site in history to reach 10 million unique monthly visitors and high user 
engagement metrics. Pinterest as a social photo sharing site, connects users through interesting videos 
and combines two of the most attractive elements of social media – visual content and sharing (pinning) 
what you like. Due to its huge and growing popularity, Pinterest is also a place for doing business. In 
2021, Pinterest’s user base in Bulgaria amounts to approximately 1,7 million users. As of the fourth 
quarter of 2020, Pinterest had 459 million monthly active users worldwide. 

Social media allows us not only to promote cultural heritage, but also to shorten the distance that could 
exist between the consumer/the public and the institution [6]. In fact, the boundaries between what is 
considered “high culture” and society are violated: what was previously reserved only for privileged 
people/scientists is now accessible to a much wider audience. These changes are not only beneficial to 
the public, but also to universities where students are trained in cultural heritage conservation, as they 
can benefit from so-called “folk wisdom”. [10] “Commons of Flickr” is a project created in 2008 in 
partnership with the Library of Congress to increase access to photographic collections and promote 
public input. This means that an institution can receive new information and reconsider the way images 
are catalogued and indexed. [4] There are over 110 partners, including: Getty Research Institute, 
Smithsonian Institution, National Science and Media Museum, The Library of Virginia, New York Public 
Library, Bergen Public Library, Cornell University Library, National Library of Scotland, NASA, etc. 

The social tag is used to receive and add image information. This not only increases the knowledge of the 
image itself, but also encourages users’ participation and increases the value of the shared heritage 
collection. The academic community could also be part of the curatorial process and benefit everyone. It 
could even increase interest in this already known heritage. The cases of “The Guardian” or the French 
National Archives dedicated to the First World War are perfect examples of this: “The Guardian” invited its 
readers to send diaries, letters, photographs or other relevant material from their friends or relatives who 
had participated in the First World War. The French National Archives, in partnership with Europeana 
(Europe’s platform for digital cultural heritage, empowering cultural heritage institutions to share their 
collections with the world), asked the public to present documents related to this war for two weeks, after 
which conservatives and archivists identified them and made them available through the Europeana’s 
website. As a result, documents are preserved, acquired value, and shared with the rest of society. 
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The use of these social media technologies allows universities to have a better understanding of cultural 
heritage and to raise the awareness of their students about its diversity. If the university wants to take 
advantage of these tools, it must develop a curriculum and strategy; and in specific cases where archives 
and collections are open to the public, it is important to read very carefully the terms of the site you plan 
to use. 

Social media allows us to explore places or collections that have not been accessible, either because 
of their location, conservation issues, or lack of open access to them. New technologies have also 
allowed us to get closer to them without leaving our homes. Through these tools, the most fragile and 
inaccessible heritage can be made available through digital reconstructions or virtual exhibitions 
demonstrating the vulnerability of cultural heritage as well as the importance of preserving it. [5, 6] 

It also helps to spread not only the “known heritage” but also the lesser known (but no less important). 
All over the world we can witness local strategies that show how rich our cultural heritage is, both 
geographically and typologically: audio-visual heritage, ethnographic collections, architectural heritage, 
etc., and all this thanks to social networks and media. 

Although the protection of cultural heritage is traditionally carried out by governmental and cultural 
institutions, in many cases this strategy is far from successful: it is due to insufficient financial resources, 
political issues, lack of legal regulation. In response to these problems, social media have the possibility 
to play a very active role in preserving the heritage of mankind. It is increasingly being found that 
communities have an active voice in the decision-making process regarding their cultural heritage [7]. If 
a community feels strongly identified with its heritage and feels the need to protect it, then social media 
can be a great tool for its preservation. 

Students are the driving force in social processes. For example, young people in Cabanyal, Spain, do 
not agree with the decisions taken by the authorities regarding cultural heritage. The community is taking 
the lead in preserving their cultural heritage through campaigns to prevent the destruction of the historic 
neighbourhood. Web platforms like change.org encourage people around the world to unite their 
communities and get involved, whether it is a local or international issue. These campaigns can generate 
hundreds of signatures to put pressure on governments and stakeholders to become more responsive. 
During the Syrian conflict, the World Monuments Fund set up a campaign to raise awareness and try to 
protect Syrian heritage. This does not automatically mean that the conflict will stop or that the cultural 
heritage will be protected, but it is very important to consider the large number of people who have 
signed the petition. This is a prime example of how a well-known organization uses social media to raise 
awareness and protect a World Heritage site. [8, 13] 

4 CONCLUSIONS 
Over many years social media has gained superior credibility as a trusted source of information & a 
platform where organizations can interact with their global audiences. Social media is a new way of 
attracting the public to cultural heritage and can exist within and outside traditional cultural institutions. 

From the point of view of heritage preservation, there is still much to discover and explore, but gradually 
cultural institutions are using technological changes to fill the gap between art accessible only to 
scientists and the public. Society wants to be involved in the decision-making process regarding their 
legacy. [11] 

Social media is a great tool for preserving and promoting cultural heritage. 

The protection and defence of cultural heritage is a concern of government and cultural institutions that 
develop detailed strategies and programs, but do not always implement them successfully, due to 
insufficient financial resources, political issues, lack of legal regulation. In response to these problems, 
social media can play an active role in promoting the preservation of cultural heritage around the world 
through motivated users who are competent to defend the cause and identify with good educational 
practices on this topic. 
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Abstract 
In many countries, higher education institutions (HEIs) are facing an enormous challenge of moving 
from face-to-face to online teaching due to the Covid 19 pandemic. This challenge involves some 
difficulties, mainly related to the adaptation to a new learning experience, with relevant methodological 
and pedagogical implications. This study aims to analyse higher education teachers' perceptions and 
competences, in the teaching process when they are involved in different learning experiences. The 
conceptual framework of this study involves three learning experiences: face-to-face, online and hybrid 
learning (face-to-face and online). This study is supported by a mixed methodology, by conducting a 
questionnaire addressed to all teachers who taught at one HEI, more specially a business school, in 
the academic year 19-20 and 1st semester 20-21. Cumulatively, structured interviews were carried out 
with teachers from distinct scientific areas, in order to understand the difficulties and constraints of the 
adaptation process to the different learning experiences. We understand that the results of this study 
become relevant and applicable to the development of teacher education, enhancing the acquisition of 
adaptation strategies to this new learning context, as well as the creation of pedagogical tools and 
practical methodologies to improve the student experience in class (face-to-face or online) and to 
enhance students' learning and involvement.  

 Keywords: learning experience, higher education, hybrid learning, learning strategies. 

1 INTRODUCTION 
The development of Virtual Learning Environments (VLE), such as BlackBoard, have become an 
integral part of the infrastructures of higher education systems worldwide [1]. The successful 
implementation of VLE in education depends on user acceptance, as well as contextual factors, 
such as organization, pedagogy, learning and technology [2]. Bingimlas presents two groups of 
barriers to the integration of technologies in education, the intrinsic that corresponds to barriers at 
the teacher level (lack of confidence, lack of competence, resistance to change, negative attitudes), 
and the extrinsic at the level of universities (lack of time, lack of effective training, lack of 
accessibility, lack of technical support) [3]. For the authors Naresh and Reddy, the main factors for a 
successful implementation of Blended Learning are the motivation of well-trained students and 
tutors, the perception of the user and the readiness to respond [4]. The challenges related to 
Blended Learning and experienced by teachers are divided into five categories [5]: learning styles 
and culture, pedagogical e-learning, technology, technical training, time management and 
challenges. For Babiü and Bubaš, teachers are available to use the Hybrid Learning, as long as one 
takes into account the attitude towards the use of technology for e-learning, the educational value of 
the application of e-learning, self-efficacy and the characteristics of the university and the course [1]. 
In e-learning, different educational types of knowledge must interact. There must be an effort to 
articulate the study, the knowledge, and the scientific research that generates consistent theories, 
with the educational practice and the technical procedures. That effort will bring more consistency, 
quality and, therefore, credibility to the online and hybrid formats [6]. For these authors, the ideal 
teacher in online learning knows about the subject they want to teach, the pedagogical methods and 
strategies best suited to the specific situation of the students and the most appropriate technology 
for the case. Additionally, the interest in investigating and reflecting on the practice, innovating in the 
subject, in the pedagogical processes and in the technology. Önal states that in today's educational 
practices, the efficient use of technology in education is only possible when teachers, who are 
responsible for teaching and guiding students, are trained in a way that will allow them to use 
information technology effectively [7]. According to this author, one of the prerequisites for having 
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successful students is to increase the number of more qualified teachers who can use these skills 
efficiently. It is essential to teach students a subject in association with daily life and based on the 
development of technology to establish interactive learning environments [7]. Fallon supports that it 
is also important for students to be educated in a way to take advantage of digital resources and to 
learn how to use information in a safe, protected, and sustainable way [8].  

2 METHODOLOGY 
To achieve the main goal of this paper, the research process has been planned as follows. Earlier, a 
literature review on challenges in learning experiences was conducted. Then, during two weeks of 
April, a mixed study was carried out using a quantitative and qualitative methodology. In the 
quantitative study a questionnaire using the Technological Pedagogical Content Knowledge scale, 
adapted from literature [7] (one dimension and some items from this scale were eliminated due to the 
HEI context), was addressed to all teachers who taught at the HEI selected, more specially a business 
school, in the academic year 19-20 and 1st semester 20-21. Using this scale, we are just taking a 
photograph of the current situation in this HEI and also finding how the teachers used their 
pedagogical knowledge and technological knowledge during the learning teaching process.   
Cumulatively, structured interviews were carried out with teachers from distinct scientific areas, in 
order to understand the difficulties and constraints of the adaptation process to the different learning 
experiences.  

The questionnaire is composed by a scale with 47 items distributed by 7 dimensions focusing on the 
learning teaching process concerning a technological and pedagogical view: Technological 
Knowledge, Pedagogical Knowledge, Technological Pedagogical Knowledge, Technological 
Content Knowledge, Pedagogical Content Knowledge, Technological Pedagogical Content 
Knowledge, and Contexts Knowledge. Teachers were asked to make a self-assessment of each 
ability present in each item (from 1-not developed to 5-very developed). It also has a question to 
identify the teacher scientific area. 

In total, 27 teachers were invited to answer the questionnaire and 18 participated and completed it 
giving an overall response rate of 66,7%. The data was collected during the first fifteen days of April. 
The majority of the respondents (68,4%) were teachers from marketing scientific area. 

In relation to the interview, this is composed by seven questions focusing pedagogical strategies and 
difficulties faced during the transition from face-to-face learning to online learning and from online 
learning to hybrid learning. In total, there were carried out 8 interviews. The majority of the teachers 
interviewed belong to marketing scientific area (87,5%).  

3 RESULTS 
All data from questionnaires were analysed using Statistical Package for Social Sciences (SPSS) 
version 26. The data was analysed using descriptive analysis calculating a ranking of the dimensions. 
It was also made an inferential analysis using a non-parametric test, Friedman-test. 

In relation to the structured interviews, a content analysis was performed. 

3.1 Questionnaires 
For all the 47 items, teachers were invited to make a self-assessment by rating the level for each one 
of the 47 abilities. Then, the dimensions were created by calculating the mean value for each one 
using the corresponding items and based in the scale factorial structure. Table 1 shows the descriptive 
results obtained, sorted in descending order. The mean value in all dimensions is higher than 3 (from 
developed to very developed). We can highlight the dimension Pedagogical Content Knowledge that 
has the highest mean value (4.13) and mention Technological Pedagogical Knowledge as the one less 
developed, even so on a positive development level (3.86). The values of standard deviation show that 
in some dimensions the teacher’s perceptions are dispersed (between 0.86 and 1.30), which might 
reveal that there are different teacher’s profiles. 
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Table 1. Dimensions of Technological Pedagogical Content Knowledge scale - Descriptive Statistics. 

 Mean Std. 
Deviation 

Pedagogical Content Knowledge (7 items) 4.13 0.86 

Contexts Knowledge (4 items) 4.10 1.00 

Technological Knowledge (6 items) 4.04 1.02 

Technological Content Knowledge (5 items) 4.01 0.96 

Technological Pedagogical Content Knowledge (8 items) 3.90 0.94 

Pedagogical Knowledge (11 items) 3.89 0.97 

Technological Pedagogical Knowledge (6 items) 
Offline (3 items) 
Online (3 items) 

3.86 
3.83 
3.89 

1.25 
1.30 
1.27 

To verify if there are differences in ability development level of the seven dimensions, the non-
parametric test Friedman was applied in order to compare 3 or more variables measured on the same 
respondents. This test showed that there wasn’t a statistically significant difference between the seven 
dimensions (p-value=.712).  

3.2 Interviews 
The categories for the content analysis were defined using the five challenges faced by teachers on 
the online learning, such as: learning styles and culture, pedagogical online learning, technology, 
technical training, and time management challenges (Table 2) [5].  

Table 2. Five Challenges Themes [5]. 

Themes Sub-themes Description 
1. Learning styles 
and culture 
challenges 

1.1. Method 
1.2. Strategies 
1.3. Individual learning differences 

Information about online learning environment, like 
methodology adopted, strategies and individual/ 
culture students’ differences. 

2. Pedagogical online 
learning challenges 

Active learning style  Information about the best way to achieve 
learning; how students learn; the design and 
deliver course materials, and mentor students 
appropriately. 

3. Technological 
challenges 

Bad performance 
Technical problems 

Information about bugs, speed of internet, 
functions and features are not working correctly. 

4. Technical training 
challenges 

Technology 
Instructor characteristics 
Student characteristics 

Information about training requirements that will 
enable teachers to learn about the features and 
functions. 

5. Time management 
challenges 

5.1. Workload Information about time management. 

3.2.1 Learning Styles and Culture Challenges 
This theme represents the online environment, considering the learning methodology, strategies and 
individual and culture differences. Considering the transition from face-to-face learning to online 
learning and from online to hybrid learning, the methodology was referred, as it is possible to see in 
the table 3. 
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Table 3. Methodology – Content analysis 

Category Subcategory Meaning Unit Number of occurrences 

Methodology Innovation “in distance learning I sought to streamline classes 
with innovative methodologies” (Interviewee 1) 

3 

Considering the transition from face-to-face learning to online learning, some active strategies were 
identified by the participants. In the transition from online to hybrid learning there were more strategies 
add, as is possible to see in table 4. 

Table 4. Strategies from face-to-face to online learning and from online to hybrid learning – Content analysis 

Category Subcategory 
Number of occurrences 

(from face-to-face to 
online learning) 

Number of occurrences 
(from online learning to 

hybrid learning) 

Strategies 

PBL/ Case Studies 4 3 
Gamification 1 2 
Forums/Discussion 1 4 
Workshop/Companies in class 3 2 
Videos 2 1 
Quizzes 2 1 
White Board 1 1 
Teamwork 2 1 
Scape room - 1 
Design think/Maps - 1 
Storytelling - 1 
Support Documents - 1 
Activities in classroom with both 
groups (face-to-face and online) - 2 

Tutorial Sessions - 1 

Regarding the transition from face-to-face to online learning, individual learning differences were 
considered (see Table 5). 

Table 5 – Individual learning differences – Content analysis 

Category Subcategory Meaning Unit Number of 
occurrences 

Individual learning 
differences 

Individual 
Support 

“Work in a personalized way with each 
group of students” (Interviewee 1) 

2 

3.2.2 Pedagogical Online Challenges 
This theme includes information about the best way to achieve learning, how students learn, the 
design and deliver course materials, and mentor students appropriately. In this category was 
considered the active learning style, including the most efficient strategies proposed by teachers in the 
transitions between the learning experiences, as we can see in the table 6. 
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Table 6 –Efficient strategies to face pedagogical online challenges– Content analysis 

Category Subcategory Number of occurrences 

Efficient strategies 

PBL/ Case Studies 2 
Gamification 2 
Scape room 1 
Workshop/Companies in class 1 
Videos 2 
Quizzes 1 
White Board 1 
Teamwork 1 
Storytelling 1 
Support Documents 1 
Tutorial Sessions 1 

3.2.3 Technological Challenges 
This theme is about bugs, speed of internet and technological functions, considering the difficulties 
faced by teachers in the transition from face-to-face to online experience, and from online to hybrid 
experience, as presented in table 7.  

Table 7 – Technological challenges – Content analysis 

Category Subcategory Meaning Unit Number of 
occurrences 

Technological 
challenges   

Bad Performance “Internet pack limited” (Interviewee 2) 1 
Technical Problems “Technical problems, noise in the classroom 

(microphone problem)” (Interviewee 6); 
2 

Platform limitations “Hyflex1 system, blackboard failed” 
(Interviewee 8) 

3 

3.2.4 Technical Training Challenges 
This theme refers to the training requirements that will enable teachers to learn the online features and 
functions correctly and to use them effectively, considering the transition from online to hybrid 
experience, in a way of learning by doing. It was considered a positive attitude towards technology, the 
instructor characteristics, the promotion of a more interactive environment and student’s engagement, 
linked to technical devices (see Table 8). 

Table 8 – Technical Training Challenges – Content analysis 

Category Subcategory Meaning Unit Number of 
occurrences 

Technology 

Positive  
Attitude 

“Use of microphone to have a more effective communication in 
hybrid classes; the Hyflex resources, for example “sharing the virtual 
room during the class, it’s a way to enroll students, bringing to class a 
happy environment; recording classes; using the whiteboard” 
(Interviewee 1) 

1 

Instructor 
characteristics 

Interactive  “More interaction with students; highlight the individual participation; 
objective and efficient communication” (Interviewee 3) 
“difficulty in understanding if the students were following the classes” 
(Interviewee 5) 

2 

 
1 A flexible and personalized academic model that uses both the face-to-face classroom and online platforms. 
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Student 
characteristics 

Engagement “the biggest difficulty was the recognition by students of the 
importance of having the cameras on; students’ tiredness for 
being online” (Interviewee 4) 

2 

3.2.5 Time Management Challenges 
This theme is about the time management problems, faced by teachers in online learning, linked to 
workload, classes duration and number of students by class, as demonstrate in table 9. 

Table 9 – Time Management Challenges – Content analysis 

Category Subcategory Meaning Unit Number of 
occurrences 

Time 
management 

Workload “Number of students per class, when working in groups, the 
time is not enough to mentor students (Interviewed 2) 
“The classes were reduced from 1.5 hour to 1 hour which made 
time management even more difficult” (Interviewed 5) 

2 

Considering these five challenges, such as: learning styles and culture, pedagogical online, 
technology, technical training, and time management challenges, it’s possible to conclude that this 
experience allowed teachers to learn, and as it was said by one professor interviewed, “it was a very 
rich experience” (Interviewed 6). 

When interviewers were asked to look back and reflect if they were well prepared in this second 
confinement, they said yes, and referred that the investment in a better internet service, more 
knowledge about online resources, more active strategies such as quizzes, contributes for a more 
effective learning experience.  Considering the hypothesis of a third confinement, they said that would 
probably invest on their technological skills development, like games and videos creation, as well 
improving time management. At a pedagogical level, these decisions would contribute to a more 
efficient learning experiences. They also suggested that HEI should adopt an online system more 
effective, with a feature that allows you to see all the students. They consider that the Hyflex system 
should be improved allowing teachers to have more active classes.  Finally, it was referred that the 
learning process will be more efficient if “we have all students in classroom (face-to-face), or all 
students at an online class” (Interviewed 7). However, regardless of the learning experience (face-to-
face, online or hybrid) teachers should keep the focus in the student learning process. 

4 CONCLUSIONS 
Considering the performed analysis, the main conclusion of this study states that a well-prepared 
teacher is able to integrate pedagogical knowledge and technologies in their teaching practice to 
create new teaching-learning experiences. 

These results are aligned with the literature review, in which was found that hybrid learning, demands 
specific requirements in relation to teachers’ skills, such as the learning style and culture, pedagogical 
learning, technology, technical training and time management, in order to achieve educational 
objectives. 

Regarding the results on the Technological Pedagogical Content Knowledge scale, the most 
prominent dimension was Pedagogical Content Knowledge, and in the other dimensions, a dispersion 
on the teachers’ perceptions was verified, which reveals that there are probably different teachers’ 
profiles. 

Within this research we concluded that teachers developed an enrichment experience, but some 
challenges were identified, like a better internet service and more active strategies, which are pointed 
out as relevant for a more effective learning experience. In the case scenario of a third confinement, 
teachers would be interested developing both technological and time management skills. 

It should be noted that for HEI, it is important to define which skills teachers must have when using 
VLE using VLE (Virtual Learning Environments). So, with this study were identified two main key 
competences pedagogical content knowledge and technological knowledge. 
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This research highlights the need to deploy specific learning courses for teachers, to develop key skills 
in order to prepare them to VLE and for the rapidly changing demands, as well to comply with 
international requirements for digital competences of educators.    
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Abstract 
The article presents the results of a study of a dynamics of value orientations of university teachers in 
the changing conditions of the academic environment. 

The aim of the study was to identify the actual professional values of higher education teachers (levels 
5-8 according to the international standard classification of education ISCED) of different age groups.  

The author was faced with following research tasks: the formation of distinctive features of the 
professional values of higher school teachers; analysis of professional values of higher education 
teachers in three age groups: up to 35 years old – young people, from 36 to 55 years old – mature 
generation and over 56 years old generation passing on experience in time retrospective; identification 
of differences in the understanding of professional values of the studied age groups of teachers; 
identification of factors that can influence the formation of professional values of teachers. 

The object of the study was the teachers of the Ural Federal University - the largest university in Russia, 
occupying the fourth line in the ranking among Russian universities included in the rating of the 
international agency QS (University Subject Rankings -2021). The identification of professional values 
was carried out using quantitative and qualitative research methods: a survey in 2018, 2019, 2020, 
expert interviews in 2019. The sample consisted of 2018 (N = 1002), 2019 (N = 1018),  
2020 (N = 1249). 

The result of the study was the construction of a hierarchy of professional values of teachers of different 
age groups and the identification of factors influencing the change in the value core of academic 
professionals. A hypothesis has been proved about a significant difference in the hierarchy of 
professional values between young teachers under 30 and teachers over 55. The hypothesis about the 
different influence of the same transformation factors on the structure of professional values of teachers 
belonging to different age groups has been confirmed. Revealed significant differences in the 
understanding of the profession of a teacher of higher education and the mission of the university as a 
social institution among different generations of teachers. 

Keywords: Academic professionals, professional values of university professors, transformation of the 
academic environment, formation of professional values. 

1 INTRODUCTION 
The processes occurring in the higher educational system to the greatest extent are characterized by 
the term “transformation”. The transformation affects all spheres of human life and does not have a clear 
development vector [1]. When we talk about transformation, we understand by this term a deep, crucial 
break of the value structure. “When, in addition to quantitative changes, there are also basic qualitative 
changes, then we can talk more about transformation” [2]. Starting with the analysis of the factors that 
determine the transformation of professional values of university professors, it is necessary to determine 
the level of influence of factors. 

The transformation of professional values of university professors is primarily influenced by external 
factors, which in turn can be divided into two categories: general social (general cultural) factors that 
determine the formation of the value structure of the generation; and factors that form professional 
values [3]. At the same time, it is impossible to talk about a radical transformation of the values 
themselves, since values, including professional ones, are formed over a long period. In our work, when 
comparing the values of different generations of the university professors, we were rather focus on 
changing the hierarchy of values and value orientations. Analysis of professional values of the university 
professors  was conducted in three age groups: under 35 years-young people, from 36 to 55 years-the 
middle generation and over 56 years-the experience-transmitting generation in time retrospect, as well 
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as identification of differences in the understanding of professional values of the studied age groups of 
the university professors; the identification of factors that can influence the formation of professional 
values of academic professionals was the subject of our analysis. 

2 METHODOLOGY 
The object of the study was the university professors of the Ural Federal University – the largest 
university in Russia, which occupies the fourth line of the rating among Russian universities included in 
the rating of the international agency QS (University Subject Rankings -2021) [4]. The identification of 
professional values was carried out using quantitative and qualitative research methods: a survey in 
2018, 2019, 2020, expert interviews in 2019. The sample population was 2018 (N=1002), 2019 
(N=1018), 2020 (N=1249). The number of employees of the University was 5,510, of which 2,547 were 
faculty members, 269 were heads of structural divisions, and 765 were employees of research and 
development. In comparison with the previous period, the dynamics shows a decrease in the number of 
professors by 4 %, and researchers (HR) by 10 %. The volume of professional community decreased. 
The greatest part of the professors about 64% have an academic title, where were 50.3% of all of the 
university professors have the title of Candidate of Science and 13.7% of all of the university professors 
have the title of Doctor of Science. The age structure of the UrFU faculty is represented in three age 
groups: the university professors under 35 (22 %), from 36 to 60 years-46%, and over 61 years – 32 % 
[5]. The transformation of professional values of the university professors was measured by assessing 
the impact of external factors-socio-cultural and professional factors-changes in the academic 
community. Professional factors were divided into three main groups: macro-level factors, which include 
a reduction in the number of professors, digitalization of the educational process, and the transition from 
the classical Humboldt University model to the entrepreneurial model of the university; mezzo-level 
factors – factors inherent in the national higher education system-the predominance of academic 
freedom, government funding, lifetime employment policies, hiring academic from their own graduates, 
and micro-level factors-factors that influence the formation and transformation of professional values in 
a particular university. 

3 RESULTS 
One of the hypotheses was the significant impact of the reduction in the number of students on the 
professional values of the older university professors. Analyzing the Eurostat data on the number of 
professors in higher education (levels 5-8 according to the International Standard Classification of 
Education ISCED 2011), we do not find confirmation of our hypothesis about the global trend of reducing 
the number of professors (Figure 1). On the contrary, in the 27 countries of the European Union, the 
number of university professors is constantly growing from 2013 to 2018, there is an increase in the 
number of professors by 9 %, while the number of students increased by 6% over the same period from 
16 554 510 to 17 502 045 people. Thus, the reduction in the number of professors is not a macro-level 
factor. Since in the Russian Federation, according to statistics, the number of students at the beginning 
of the academic year 2019/2020 was around 4 million people and that is 1.7 times less than the number 
of students in the 2010/2011 academic year. The reduction in the number of students almost doubled 
led to a reduction in the number of professors, in the 2019/2020 academic year, the number of 
professors was around 229 300 people [7]. It can be concluded that the reduction in the number of 
university professors refers to the national characteristics of the higher education system, but the impact 
of this factor on the professional values of university professors is very significant. 

According to our research, the group of middle-aged university professors experiences the greatest 
discomfort from uncertainty about tomorrow, because of the fear of losing their jobs, they are more likely 
to agree with innovations in the educational process, even if they do not share the ideology of university 
management, such behavior leads to a significant deformation of the professional values of the middle 
generation of university professors. 
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Figure 1. The dynamics of the number of professors in the EU in 2021, thousand people [6] 

The next factor we analyze is the digitalization of the educational process. According to our hypothesis, 
the older university professors, the more difficult it is for them to accept the digitalization of higher 
education, the more traumatic the consequences would be and the more significant the contradiction in 
the value orientations. The opinion of older university professors about the effectiveness of new distance 
education technologies is practically the same as that of their colleagues in other age groups: 59.6% of 
them consider e-learning effective, and 37.6% recognize the effectiveness of distance education. But it 
should be particularly noted that older university professors are almost twice as active in the 
development of electronic educational resources compared to young colleagues-41.4 % and 19.6%. 
According to the study, university professors over the age of 60 do not experience difficulties in 
mastering new learning technologies at all, 26.2 % sometimes face difficulties in mastering new 
technologies, and 73.8 % of age university professors do not consider mastering new learning 
technologies a problem, while in the age group of younger university professors from 36 to 59 years old, 
12.6% said that they faced difficulties in mastering new technologies and 26.1% faced similar difficulties 
sometimes. It can be concluded that digitalization has affected the value orientations of the university 
professors, but our hypothesis that this factor has had a greater age-related impact did not confirm. 

Another macro-level factor influencing the transformation of professional values of university professors 
is the transition from the classical Humboldt University model to the entrepreneurial model. In relation 
to professional activity, this transition has generated new forms of activity for university professors, for 
example, the introduction of project-based training and the introduction of an effective contract system, 
where performance indicators are indicators of the university's development roadmap. According to our 
hypothesis, the generation of young university professors should not experience traumatic 
consequences and the break of professional values, since their basic values were formed already in the 
era of the free market economy, so there is no contradiction. We saw the greatest contradiction in the 
professional values of university professors of the older generation (over 60 years old), since the main 
professional value for them is the education of a professional, and not the production of a competitive 
product in the labor market, which is seen as a graduate student in modern realities. We measured the 
consequences of the influence of this factor using the assessment scale of the prestige of the profession 
in society, since according to our hypothesis, age-related university professors are more aware of the 
social significance of their profession. The overall assessment of the prestige of the profession scored 
5.8 points out of 10 possible. At the same time, the opinions of different age groups of university 
professors were divided, and there was the tendency – the younger the university professor the higher 
he evaluated the status of the university professor. Young university professors under the age of 29 
gave a score of 6.5 out of 10 points, while university professors over the age of 60 gave only 3.9 points. 
There was the shift in the content characteristics of labor from internal to external. The free schedule of 
work (54 %) and the creative nature of work (51 %) were noted as the characteristics of the profession 
by more than half of all respondents, while the meaning-forming factors of the profession: self-realization 
in science and high-quality training of young specialists as the meanings of the profession were shared 
by only 24 % and 26 % of university professors, respectively. There is a decline in the prestige of the 
profession and the awareness of this fact by the professional community. 
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The academic environment’s transformation has the significant impact on the dynamics of professional 
values, in an ever-changing environment, university professors have to constantly prove their 
competitiveness 27.3 % of university professor over the age of 55 answered yes, it is easy for me to do 
this, while the proportion of younger professors who chose this answer option is significantly lower: from 
31 to 40 years – 16.9 %, from 41 to 55 years-17.3 % and under 30 years-22.9 %. They were not ready 
to prove their competitiveness, but 36.7% of university professors aged from 31 to 40, 31.7% of 
university professors aged from 41 to 55, 29.1% of university professors over 55 years and 26.6% of 
university professor under 30 years had to do it. Both aged and young university professors were ready 
to react quickly to changes in the rules of work, 24.3% of university professors over 55 years old, 23.1% 
of university professors under 30 years old and 21% of university professors aged 31 to 55 years old 
were easy to do this. 

 
Figure 2. The distribution by age group of the respondents’ responses to the question  

of whether it is easy to respond to constantly changing rules, % 

4 CONCLUSIONS 
The data of our study showed that the structure of professional values of the university professors aged 
50-59 years is as follows: in the first place is the value of the pedagogical component of the profession 
(52.4 %), in the second place is the educational value (38.1 %) and only in the third place is the value 
of research activities (9.5 %). Among the middle-aged generation of the university professors, the 
educational component of work is in the first place in the system of professional values (46.9%), the 
value of the pedagogical component is in the second place (40.8 %) and the scientific component is in 
the third place (12.2 %). 

Analyzing the influence of the factors highlighted above that impacted the structure of professional 
values, the greatest influence was the degree of anxiety of university professors and their assessment 
of possible risks in the context of constant changes in the teaching and research work of the professors. 
Among the university professors of the middle age group, the fear of losing job at the University was in 
the first place due to the inability to fully meet the requirements for research work, its results – 32.9 % , 
and the second place was a decrease in the quality of training, because university professors' time spent 
on research work increases – 24.5 % this distribution of possible risks is also typical for the university 
professors of the older age group (over 55 / 60 years old) and indicates the predominance of personal 
interests in work, while among young university professors under up to 35 years it was the decline in 
the quality of training that is in the first place, perhaps this distribution of priorities was more related to 
age characteristics than to professional ones, since a middle-aged working person, as a rule, had a 
number of obligations not only to themselves and their profession, but also to their family and friends, 
while young people under 35 were not yet burdened with such obligations. Thus, according to the results 
of our research, a hierarchy of professional values of university professors of three age groups was 
constructed, and the different degree of influence of external factors on the change in professional 
values was proved. 
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Abstract 
The activities of modern schools are characterized by an accelerated pace of change in the educational 
environment and pedagogical process. Schools are dynamically increasing their technical resources, 
mastering the digital technology segment, and introducing active learning methods. However, the 
teacher, along with teaching, acts as a mentor, a tutor. Under these conditions the success of the teacher 
is ensured by the readiness to respond quickly to changes, to find pedagogically competent solutions, 
to ask for help from colleagues. Such characteristics can be attributed to such a professional quality as 
professional mobility. 

Modern schools increasingly link the teacher's ability to master and apply modern educational 
technologies to achieve teaching goals with the mastery of the digital learning environment. The mobility 
of the teacher in this case lies in the implementation of professional functions in a new environment, 
which is not limited to the placement of information on a data medium. There are issues of presentation 
of educational content, selection of necessary tools, organization of communication, development of 
evaluation rules, etc. Another aspect of professional mobility in the digital environment has to do with 
psychological and ethical issues. New technologies provoke uncertainty and doubts about the 
competitiveness of teachers in the digital environment. There is a need to develop a position in relation 
to the established rules of digital communication. The mobility of the teacher in the digital educational 
environment can also be considered as one of the ways of professional development of the teacher. 

The listed aspects of professional mobility in the digital environment can be considered as new functions 
for the teacher. Consequently, it is necessary to identify the teacher's attitude towards the use of digital 
learning environment. The purpose of this article is to study the signs of professional mobility of teachers 
in the use of digital learning environment in pedagogical activities and advanced training. 

The article presents materials demonstrating the relevance of studying the professional mobility of a 
teacher in the digital environment. The survey method was used as the main method of research. The 
research tool was a questionnaire developed by the authors for teachers of secondary schools. The 
study involved teachers of schools in regional centers (large cities), small towns and rural settlements 
of the Chelyabinsk region and the Chechen Republic (Russia). The results of the study revealed the 
problems of poor mastery of the digital environment by teachers, unsystematic use of digital resources 
for pedagogical purposes. It is also revealed that teachers are not aware of the potential of 
methodological networks as a means of exchanging knowledge and a resource for professional growth. 
The conclusion is made about the need to increase teachers' awareness and stimulate their activity in 
mastering and using the digital educational environment. Especially, the aspects discussed in the article 
can serve as a basis for selecting the content of additional educational programs. 

Keywords: general education school, educators, professional mobility, digital learning environment, 
methodical networks, forms of advanced training of teachers. 

1 INTRODUCTION  
Improvements in scientific knowledge spread of comparative research on the quality of education, 
innovative activity, and digitalization have a significant impact on the functioning of the modern school. 
New scientific discoveries entail updating the content of education. The development of didactic 
concepts involves their methodological elaboration. Innovations offer new ideas for pedagogical activity. 
Digitalization requires scientific understanding of the goals, objectives, and ways of its implementation 
in the teacher's activity. Studies in the field of education quality make it possible to objectively establish 
the degree of compliance of educational services with state and social demands. All these trends 
influence changes in the educational environment and pedagogical process. Schools are intensively 
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increasing their technical resources, mastering the segment of digital technology, and engaging in 
innovative activities.  

Such dynamism requires teachers to be professionally mobile. Modern science distinguishes several 
types of this phenomenon. According to formal characteristics there are horizontal and vertical mobility. 
It is a change of place of work or career development. This indicator characterizes the economic and 
managerial aspects of the functioning of schools. Another type of mobility is associated with changes in 
soft and hard skills that ensure the competitiveness of the teacher. This type of mobility is the kind of 
mobility that ensures success in professional pedagogical activity. Professional mobility in this regard is 
more difficult to formalize. There are examples of such systematization in scientific periodicals. However, 
it is not the task of this study to describe all possible aspects of mobility.  

This article will present materials that demonstrate the relevance of the study of professional mobility of 
the teacher in the digital educational environment. Understanding the pedagogical potential of 
information and communication technologies, the use of digital resources in the educational process 
and their design can be seen as new functions for the teacher. The acquisition of new competencies by 
the teacher is required. Communication in the digital environment and the use of its resources for 
professional purposes also requires psychological adaptation. This leads to a formal use of digital 
resources in the educational process, reliance on a limited set of technologies, underestimation of forms 
of networking, etc. The Internet is seen by schoolchildren as an alternative to the school space. Against 
this background, the pedagogical authority of the teacher is weakened. All this leads to a decrease in 
the effectiveness of the potential of digitalization in learning and education and the rate of its mastery 
by teachers. From the point of view of our study, these problems can be solved by activating such signs 
of professional mobility in teachers as the willingness to respond quickly to changes, to find 
pedagogically sound solutions, to master new methods and means of work, to seek help from 
colleagues. 

Obviously, these qualities are manifested in the activities of teachers with different intensity. 
Consequently, it is necessary to identify the teacher's attitude towards the use of digital educational 
environment to improve professional activity. This study can clarify which professional qualities and 
elements of the teacher's activity need improvement. It will help in organizing help to teachers in 
adapting to professional activity in the digital educational environment. This information can be used in 
the system of internal organizational training as well as serve as a basis for selecting the content of 
additional educational programs. The stated grounds allow us to formulate the goal of this article: to 
study the signs of the manifestation of professional mobility of teachers in the use of digital learning 
environment in pedagogical activity and professional development. 

2 LITERATURE REVIEW 
The analysis of scientific literature allows to reveal that professional mobility of the person is studied for 
a long time. This phenomenon was first described by P.A. Sorokin at the beginning of the 20th century 
[1]. He proposed to consider society as a multidimensional phenomenon. According to the scientist, the 
political and economic components are not the only vectors of social development. Professional activity 
can be seen as a factor of personal mobility. He distinguished between two types of mobility: horizontal 
and vertical. On the one hand, horizontal mobility was seen as a socio-economic characteristic, denoting 
the change of an employee to an organization. For example, S. Lipset and R. Bendix, reflect on the 
factors influencing such movements: it is conditions and payment of work, change of mentality of the 
expert [2]. On the other hand, vertical mobility plays an important role for specialists whose work is more 
connected with information processes: professional growth as they gain experience. The work of a 
teacher can be referred to such professions. For example, Robert Vagi & Margarita Pivovarova in their 
study fix horizontal and vertical mobility of teachers [3]. This characteristic, according to their 
observations, significantly affects the quality of education. 

Researchers note that the horizontal and vertical mobility of the teacher are closely related. At the 
beginning of the XXI century scientists paid attention to the fact that professional mobility is also a 
personal characteristic. A group of European scientists in 2011 found that in the era of globalization and 
increased migration processes, psychological factors such as flexibility, adaptability, tolerance, etc. 
influence the successful integration of a teacher into the world educational system. [4]. It is interesting 
that this study suggests that these qualities should be taken into account in teacher training and 
professional development.  

The problem of professional mobility as an important quality of a teacher is developed quite deeply in 
Russian pedagogy. For example, E.F. Zeeer and M.V. Kormiltseva distinguish professional mobility as 
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an important quality of a teacher. This quality is oriented to rapidly changing external and internal 
conditions. I.e. takes into account horizontal and vertical vectors of development. In the structure of 
mobility scientists distinguish a number of components. They characterize flexibility of thinking, 
intellectual readiness for changes, the ability to master new technologies and forms of activity, the ability 
to switch quickly between activities [5].  S.A. Morozova and E.E. Symanyuk consider professional 
mobility as a condition of innovative activity productivity at school. The characteristics of professional 
mobility are enriched by such qualities as innovative thinking, creativity, activity, communicativeness [6]. 
R.A. Valeeva and L.A. Amirova in their study pay attention to the fact that the essential characteristics 
of teacher mobility (personal activity, readiness to perform social roles, adaptability and creativity) are 
effectively developed if they are considered as a professional value [7]. In this sense, professional 
mobility is considered as a pedagogical concept. It means that the characteristics of this quality can be 
identified, measured. This knowledge is very important for the organization of additional professional 
education. The promotion of professional mobility is one of the goals of professional development of 
teachers. 

These studies are quite relevant in the conditions of mastering teachers of the digital educational 
environment. Digitalization requires an increase in technological competence, actualization of 
intellectual and communicative readiness, activity in the application of digital technologies in the practice 
of pedagogical activity. Professional mobility acts as a factor in the success of the digitalization process. 
However, the qualities characterizing professional mobility of the teacher, it is necessary to correlate 
with features of digitalization in education. 

From this point of view, studies that describe the role and functions of the educator in the digital 
educational space are interesting. For example, John Seely Brown draws attention to the high rate of 
technological development. The digital environment is becoming a complete work tool. It is changing 
the learning process itself.  Consequently, teachers need to quickly master the necessary tools: 
electronic data exchange, digital representation of information, automated assessment [8]. John G. 
Hedberg writes that the digital space significantly affects the way of thinking and socialization of modern 
students. Teachers need to think about the fact that digital technology is not only an educational tool. 
The process of socialization of modern students takes place in the digital space [9]. This is a very 
important conclusion indicating that the mastery of information technology is relevant for all categories 
of teachers: those who teach academic subjects or engaged in educational activities. 

Studies highlighting the training of teachers in the use of information and communication technologies 
are very valuable. A number of studies are devoted to assessing the effectiveness of programs to 
improve teachers' digital competencies. A team of authors conducted a literature review on the selection 
of technological competencies of teachers for the organization of professional development. The authors 
came to the conclusion that the mastery of such competencies should have an applied nature. 
Therefore, a teacher should design an educational process using new technology in the course of 
training [10]. These conclusions are confirmed by a successful empirical study in which such an idea 
was implemented in the form of an in-service teacher training program [11]. Another study demonstrates 
the potential of networking technologies. Using the capabilities of educational social networks in the 
educational process brought positive results [12]. Moreover, communication in professional social 
networks can serve as a means of professional development of teachers [13]. On the basis of this 
research, it is possible to identify areas of professional development of teachers in terms of their 
adaptation to the use of digital technologies in the educational process. 

Along with this, it is not enough to orient teachers to the use of digital technology. It is necessary to take 
into account their psychological readiness to change. A number of studies are devoted to this aspect. A 
team of authors conducted a study stating that teachers do not consider the use of computer technology 
as a basis for changing the methodology of teaching the subject [14]. In empirical studies it is noted that 
the success of digitalization is determined not by the saturation of the school with computer equipment, 
but by the teachers' conviction of the need to use information and communication technologies in the 
educational process [15]. Other researchers have concluded that the partial desire to use new 
technology is associated with the experience and seniority of the teacher. The more experienced the 
teacher, the more open to innovation [16]. Researchers Y. Hao and K. Lee demonstrate the presence 
of a high level of anxiety of teachers associated with the need to learn new technologies. The grounds 
for this anxiety, according to the authors, should be further investigated in order to apply this knowledge 
when training teachers to work in the digital education space [17]. 

The professional mobility of a teacher is thus very active in the digital educational environment. 
Mastering and using digital technologies is a new type of activity, which implies flexibility of thinking, 
psychological and intellectual readiness for change, the ability to actively master and apply new 
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technologies, the ability to quickly switch between activities, personal activity, readiness to perform 
different social roles (teacher, tutor, and mentor), creativity and communication skills. The features of 
professional mobility of a teacher in the digital educational environment are manifested in the following 
provisions. 

The change in the style of perception of information by modern students makes us think about the ways 
of its translation. In today's school, the teacher's ability to master and apply modern educational 
technologies to achieve the goals of teaching is increasingly associated with mastering the digital 
educational environment. It is also important for today's students to acquire the ability to acquire new 
knowledge from different sources (including communication); to adapt to changing working conditions, 
to master new professional skills and technologies. These abilities are referred to as flexible skills. It is 
obvious that the teacher should know the modern ways of obtaining and processing information and 
demonstrate their practical applicability. This will greatly contribute to the development of students. By 
presenting information in a digital form (on a network electronic board, in the form of presentations, 
infographics, organizing educational forums, video blogs), the teacher arouses interest and takes into 
account the peculiarities of perception of modern students. Schoolchildren are increasingly using the 
Internet and social networks as an educational tool. By guiding the process of searching for the 
necessary information, the teacher acts as a mentor, a tutor. The teacher's mobility in this case lies in 
the implementation of professional functions in the new environment, which are not limited to the 
placement of information on a digital medium. There are issues of presenting educational content, 
choosing the necessary tools, organizing communication, developing evaluation rules, etc. 

Another aspect of professional mobility in the digital environment is related to psychological barriers. 
New technologies provoke uncertainty and doubts about the teacher's competitiveness in the digital 
environment. Flexibility and decisiveness in applying modern educational strategies help to overcome 
such barriers. The ethical aspect of the teacher's mastering of the digital space consists in the necessity 
to develop a position in relation to the established rules of electronic communication. It is necessary to 
correlate these rules with one's own values and ethical guidelines. Such attributes as the readiness to 
enter into an equal dialogue, to be guided by positive values, to show the culture of communication, 
characterize the communicative elements of professional mobility. 

Teacher mobility in the digital educational environment can also be considered in the aspect of informal 
professional development. Today professional methodological communities are actively developing. 
The activity in communication with colleagues, search for positive pedagogical practices in methodical 
networks is considered as one of the ways of professional development of a teacher. For this purpose 
it is necessary to show interest in network resources and professional social networks, to be active in 
self-education, to have communication skills. 

All these aspects of the teacher's professional mobility in the digital educational environment may serve 
as grounds for selecting the content of additional professional programs. At the same time, in order to 
meaningfully influence the development of professional mobility in the professional development 
process, it is worth conducting research on the following range of issues: teachers' attitudes toward 
using digital technologies, their difficulties in mastering the digital educational environment and being 
active in its use, interests in choosing means of professional development. 

3 METHODOLOGY 
A survey method was used as the main method of research. A questionnaire survey was chosen. This 
made it possible to form an idea of the research problem, based on the analysis of the responses of a 
wide range of teachers in several regions of the Russian Federation. The research tool was the 
questionnaire developed by the authors for teachers of secondary schools. The study took into account 
the peculiarities of the manifestation of professional mobility of a teacher in the digital environment. The 
main areas of the study were as follows: the attitude of teachers to the use of digital technology in 
pedagogical activity; their readiness and activity in mastering and using elements of the digital 
educational environment; possible reasons that hinder the active use of digital technology in teaching; 
preferences in the choice of means of self-education and professional development.   

4 RESULTS 
Based on the results of the literature analysis and the proposed research directions of the professional 
mobility of teachers in the digital educational environment, the research design was developed. 
Respondents were interviewed on the topic of the study using a questionnaire for teachers of secondary 
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schools. Teachers of schools of regional centers (large cities), small towns and rural settlements of 
Chelyabinsk region and the Chechen Republic (Russian Federation) took part in the study (a total of 
920 people). The respondents were teachers of secondary schools: elementary school teachers, 
teachers of secondary school subjects, homeform teachers, teacher-organizers, teacher-librarians, 
tutors. The measured parameter is the manifestation of professional mobility of teachers in the digital 
educational environment. The measured parameter is the manifestation of professional mobility of 
teachers in the digital educational environment. Research criteria: 1) teachers' attitude towards the need 
for digitalization of education and pedagogical activity; 2) self-assessment of readiness to present 
information in digital form for educational purposes, to use social networks as an educational tool, to 
perform the social role of mentor, tutor; 3) psychological readiness for e-communication in a digital 
educational environment; 4) possible difficulties of teachers in the use of digital technology in the 
educational process; 5) teachers' preferences in mastering digital technologies in formal and informal 
professional development. The results of the study are presented in the tables. 

Table 1. Criterion 1 - Teachers' attitude towards the need for digitalization of education and pedagogical activity 

Levels of criterion Survey data 

Have a positive attitude toward the need for digitalization of education and the implementation 
of information and communication technologies in their own teaching activities 

58.7 %  

Recognize that the digitalization of education is one of the trends of educational development, 
but are cautious about the introduction of information and communication technology in their 
own teaching 

29.3 % 

Do not consider digitalization a priority for educational development, do not strive to implement 
information and communication technologies in their own teaching activities 

12 % 

The first criterion allows us to evaluate the teachers' attitude towards the necessity of digitalization of 
education and their own pedagogical activity. This is one of the most important criteria characterizing 
teacher's professional mobility. As shown in the previously conducted studies, the positive attitude towards 
the digitalization of education does not depend on the availability and prevalence of computer equipment 
and technology. The data obtained show that more than half of the respondents have a positive attitude 
towards the need for digitalization of education and are inclined to implement information and 
communication technologies in their own teaching activities. Perhaps this position is consistent with the 
awareness of teachers about the priority tasks of education development and is based on positive teaching 
experience. However, almost a quarter of respondents are cautious about introducing information and 
communication technologies in pedagogical practice. Slightly more than a tenth of respondents do not 
aspire to implement information and communication technologies in their own pedagogical activity. We 
can conclude that it is necessary to popularize digitalization, to demonstrate their pedagogical possibilities 
by the example of successful pedagogical experience of colleagues 

Table 2. Criterion 2 - Self-assessment of readiness to present information in digital form for educational 
purposes, to use social networks as an educational tool, to perform the social role of mentor, tutor 

Levels of criterion 
Survey data 

Complete readiness, have 
experience in this activity 

Partial 
readiness Unreadiness 

Ready to present information digitally for educational 
purposes 

68.5 % 23.4% 8.1 % 

Ready to use social media as an educational tool 41.3 % 39.2 % 19.5 % 
Ready to perform the social role of a mentor or tutor in 
a digital educational environment 

32.4 % 28.9 % 38.7 % 

The second criterion reveals the results of teachers' self-assessment of readiness to implement new 
professional functions in the conditions of digitalization of education. The ability to flexibly use new 
pedagogical tools also characterizes the professional mobility of the teacher in the digital educational 
environment. The obtained data revealed the problems of insufficient mastery of the digital environment 
by teachers. Surveyed teachers in general are ready to present information in digital form for educational 
purposes. This technology in the form of computer presentations and digital texts is quite well 
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established in pedagogical practice. However, more than a quarter of the informants are not confident 
in their readiness to transform educational information into digital form. The use of social media as an 
educational tool is less common. Only 41.3% of respondents are ready to actively use this technology 
in pedagogical activities. Slightly more than 30% of respondents are ready to perform the social role of 
a mentor or tutor in the digital educational environment. Perhaps this is caused by poor awareness and 
poor technical equipment of rural schools. We can conclude that teachers need methodological 
assistance in mastering advanced pedagogical technologies. This will stimulate their activity and 
develop creativity in pedagogical activity. 

Table 3. Criterion 3 - Psychological readiness for e-communication in a digital educational environment 

Levels of criterion Survey data 
Comfortable feeling when it is necessary to carry out e-communication.  In e-communication are 
guided by conscious reference points: positive ethical values, principle of equality, culture of 
communication 

60 % 

Not comfortable enough feeling when it is necessary to carry out e-communication. Not sure 
that in the digital space they will be able to observe positive ethical values, principle of equality, 
culture of communication 

32.8 % 

Uncomfortable with the need for e-communication. Not ready to follow clearly defined values 
and ethical guidelines in online communication 

7.2 % 

The third criterion demonstrates the state of such an element of professional mobility as the 
manifestation of basic psychological and personal qualities in the new teaching environment: adaptation 
to changing conditions, the ability to overcome psychological barriers, confidence in their abilities, 
readiness to follow ethical values, observing the culture of communication. The survey data demonstrate 
that psychological readiness for e-communication is generally quite satisfactory. It is possible that the 
widespread use of Internet communication technology has contributed to the professional adaptation of 
teachers. However, more than a third of respondents demonstrate anxiety and uncertainty about their 
own adaptation to this communication environment. This indicates that in the process of professional 
development it is necessary to take into account the state of psychological readiness of teachers to 
implement digital technology. It is necessary to expand the range of knowledge about virtual identity, 
the principles of networking, improve communication skills, the skills of emotional-volitional regulation. 
One of the directions of implementation of these recommendations can be the personalization of 
professional development. 

Table 4. Criterion 4 - Possible difficulties of teachers in the use of digital technology in the educational process 

Type of difficulty Survey data 
Have difficulty mastering digital technology 23.4 %  

Have difficulty adapting to the rapidly changing digital learning environment and technologies 36.9 % 

Have difficulty finding information and digital resources for educational purposes 26 % 

Have difficulty presenting information in digital form 33.9 % 

Have difficulty using digital technology in the teaching of the subject 45.4 % 

Have difficulty performing the social roles of a mentor and tutor in the digital learning space 64.4 % 

Have difficulty defining the goals and purpose of digital technology in the educational process 39.56 % 

Have difficulty in organizing online communication, including professional social networks 53.2 % 

Identification of the fourth criterion of research is associated with an additional study of the causes of 
insufficiently active development of teachers of digital technology. That is specified directions reducing 
mobility of the teacher in application of digital technologies. The following possible reasons were allocated: 
mastering of digital technologies and their fast rate of development, realization of information processes, 
methodical and pedagogical comprehension of functions of digital technologies in education. The data 
obtained showed that the possible difficulties associated with the successful process of digitalization of 
education, relate directly to the development of digital technology and the pace of their development. Only 
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23.4% of teachers experience difficulties in mastering the technology itself. Here the factor of remoteness 
of rural schools is important, which is the reason for the lack of experience of interaction of teachers with 
the digital environment. A larger number of teachers 36.9% experience difficulties in adapting to the rapidly 
changing digital educational space and technologies. Perhaps this is due to the age and individual 
characteristics of the informants. It is worth taking into account that a significant share of respondents has 
difficulties in implementing information processes. This can be attributed to the inability of teachers to 
organize a focused search for information. This difficulty was mentioned by 26% of the respondents. 
Respondents also acknowledged difficulties in presenting information in digital form. The results of the 
survey show significant difficulties in the pedagogical and methodological interpretation of digital 
technology. Almost half of the respondents have difficulties in the application of digital technology in the 
teaching of the subject. The weak prevalence of the practice of mentoring, acting as a tutor in the digital 
educational space and network communication is confirmed. This position was manifested in 64.4% of 
respondents. Educational activities are implemented by teachers mainly without the help of digital 
technology. More than half of the informants do not find the use of network communication technology in 
professional activities and professional development. The data obtained indicate the lack of flexibility and 
creativity of teachers in the use of digital technologies in education. These areas need to be more actively 
included in the content of additional professional programs. 

Table 5. Criterion 5 - Teachers' preferences in mastering digital technologies 
 in formal and informal professional development 

Form of professional development Survey data 
Prefer to learn digital technologies as part of specially organized professional development 
courses for teachers 

46.3 % 

Prefer to learn digital technologies as part of training organized in the digital educational 
environment of institutions of additional professional education 

28.6 % 

Prefer to learn digital technologies on educational platforms officially recommended by 
educational authorities 

22.6 % 

Prefer to learn digital technologies through mass online courses 19.7 % 

Prefer to learn digital technologies through digital educational resources and professional social 
networks 

12. 8 % 

The fifth criterion revealed teachers' preferences in mastering digital technologies in various forms. 
Orientation to improve their own competence, including in the digital environment in the form of 
networking and self-education, is an important sign of the manifestation of professional mobility of the 
modern teacher. The survey data showed that the respondents showed no significant interest in this 
topic. Less than half of the informants expressed interest in the proposed forms of professional 
development, depending on the answer option. We can conclude that teachers are mainly focused on 
professional development in this area within formal procedures: organized professional development 
courses, regulated platforms. They do not show sufficient interest in online education and professional 
development, even if it is carried out by an institution of additional professional education. It was revealed 
that teachers are not aware of the potential of methodical networks as a means of sharing knowledge 
and a resource for professional growth. Perhaps it is caused by the lack of information about such 
educational services and the possibilities of network professional communication.    

In general, the information obtained in the survey indicates that the informants are aware of the need 
for digital technologies in education. Orientation to their practical use is a sign of professional mobility 
of a teacher in the digital educational environment. Many signs of its manifestation are not expressed 
enough among the informants. Moreover, a greater readiness for digitalization showed the 
representatives of large cities, more cautious attitude to the use of digital technology showed the 
representatives of small towns and rural settlements. It was revealed that there are certain difficulties, 
which may be the reasons for the lack of rapid development of teachers of digital technology in 
education. 

The data obtained and the conclusions are relevant for the organization of additional professional 
education of teachers on the use of digital technology in educational activities. The grounds for the 
selection of the content of additional educational programs have been revealed. In addition, when 
organizing professional development, it is worth paying attention to the improvement of psychological 
and pedagogical and methodological knowledge of teachers. This can be substantiated based on the 
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statement that the learning process in a digital environment does not acquire new content. Modern digital 
tools are involved in the implementation of this content, which requires pedagogical reflection. It is 
necessary to pay attention to the psychological readiness of teachers to use digital technology, flexibility, 
adaptability, values and ethical attitudes. For this purpose it is necessary to raise awareness and to 
stimulate the teacher's activity in mastering and using the digital educational environment. 

5 DISCUSSION 
The findings have implications for the organization of teacher professional development. Such a 
characteristic as professional mobility is not only a social or economic characteristic. This type of mobility 
characterizes the success and competitiveness of the teacher in a globalized socio-economic sphere in 
general and education in particular, and contributing to this process of digital and network technologies. 
In the light of these trends, it is advisable to consider such a phenomenon as professional mobility of 
teacher content and structure of this quality and features of its manifestation in the digital educational 
environment is the subject of study and addition. 

The results of the empirical study indicate the need to improve approaches to professional development 
of teachers on the use of digital technology in educational activities. The content and forms of 
implementation of additional professional programs, especially related to educational activities, are 
debatable issues. The issue of risk that arises in modern electronic communication should be considered 
insufficiently studied. For example, can professional social networks be considered effective in issues 
of teacher professional development. These findings and problems are offered for broad discussion in 
the teacher community. 

6 CONCLUSIONS  
The increasing pace of development of the world's educational systems is associated with the 
development of the digital educational environment. This requires a teacher to demonstrate professional 
mobility. The study of this quality is quite a topical problem for the study of the problems of organizing 
professional development of teachers. It is stated that the concept of professional mobility has entered 
the arsenal of pedagogical research and is actively discussed in modern scientific periodicals. The 
manifestation of this quality in the digital educational environment is a factor in improving the educational 
process at school. Among the attributes of this type of mobility is psychological and intellectual readiness 
for educational change, the ability to actively master and apply new technologies, the ability to quickly 
switch between activities, activity in the performance of teaching functions of tutor, mentor, the ability to 
professional communication in the digital environment, etc. These characteristics should be supported 
and developed in the system of additional professional education. This requires research into the signs 
of professional mobility in the digital environment among a wide range of the pedagogical community. 
In the survey research conducted using the questionnaire method, objective data were obtained from 
the survey of teachers in different regions of the Russian Federation. The analysis of the results shows 
that professional mobility is not sufficiently manifested in the professional use and mastering of the digital 
educational environment. Specialists of the education system are not always active and confident in the 
success of using its elements. It was also revealed that teachers are not aware of the potential of such 
forms of professional development as mastering educational programs implemented in the digital 
environment, communication in professional social networks. Significant conclusions for the 
development of the system of additional professional education have been made. It is necessary to raise 
awareness and encourage teachers to be active in mastering and using the digital educational 
environment. It is worth enriching the content of additional educational programs in accordance with the 
identified difficulties of teachers. When organizing professional development, it is important to pay 
attention to the improvement of psychological and pedagogical and methodological knowledge, 
psychological readiness to use digital technology. 
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Abstract 
The Covid 19 pandemic has forced school's closures around the world and challenged educational 
institutions at all levels to go online. Regarding this transformation, it is important to understand the 
adaptation process of the different stakeholders, as well as its impact in terms of involvement, 
motivation and learning. In this context, we developed a pilot study that aims to analyse the 
perceptions of students in a marketing management degree, from the 1st cycle of higher education, 
facing the learning process in distinct learning experiences, such as: face-to-face, online and hybrid 
learning (face-to-face and online). The data collection instrument was built based on the adaptation of 
Serhan's questionnaire [1], aiming to evaluate their perceptions. This study involved students who, in 
the academic year 20/21, are enrolled in the 2nd and 3rd year of the marketing management degree, 
and the sampling was stratified by year and student schedules (daytime and night-time). Data were 
analysed using SPSS software. The main contributions of this study are oriented to higher education 
institutions as well as to teachers, pointing out practical ways to improve teaching methodologies in 
different learning experiences, such as the use of active methodologies of multimodal character and 
the use of distinct evaluation techniques. 

Keywords: learning experience, higher education, teaching methodologies. 

1 INTRODUCTION  
The COVID-19 pandemic forced educational institutions to switch from their usual face-to-face model 
to online education. According to Serhan, this change has created an unprecedented educational 
environment for teachers and students [1]. Regarding teachers, they faced several challenges, 
including learning to use new technologies in a short period of time, educational materials adapted to 
the new remote teaching environment and adopting new assessment techniques. The change was not 
easy either for students, teachers or even educational institutions. 

This situation, which was recorded worldwide, led to the closure of educational institutions, however 
according to Mukherjee and Hasan the learning process continued, albeit with a paradigm shift [2]. 
The use of digital in the teaching-learning process has gradually started to shift from the once 
intermittent technological intervention, to competence-based education 4.0, where both learning and 
assessment depend on predefined skills and results to promote learning gains. The same authors also 
mention that one of the significant results of education 4.0 is the growth of non-traditional students and 
that in the short-term students will be focused and involved with choice-based learning, thus 
guaranteeing their learning objectives. 

About this change, many students understand that it is a challenge to integrate into a new online 
learning environment, essentially pointing out the sudden restriction of personal contact and the 
difficulty of focusing on mobile devices for a long period. So, student motivation and involvement in 
online interaction with friends and teachers decreased. In addition, according to the study by Nguyen 
and Huynh other students claim that the unpredictable change in the learning method causes them 
more stress, since the increase in the number of tasks is higher; therefore, many students tend to 
disperse online [3]. 

In turn, in the survey of Adnan and Anwar the results revealed that students were not entirely satisfied 
with their learning experience during the transition period. According to the authors, many factors may 
have contributed to the results of this study, such as the fact that teachers are not ready for sudden 
change. Technical and monetary issues were also mentioned by students who identified other 
difficulties such as lack of interaction with the teacher, response time and the absence of traditional 
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socialization in the classroom. The authors also highlight the country's level of development as a 
relevant aspect. As far as institutions are concerned, the result of this study also indicated that 
educational organizations need to improve their curriculum and design appropriate content for online 
lectures [4]. 

The way students deal with challenges and difficulties are also points to consider. According to Bao, 
the students identify three sources of motivation to overcome the challenges, the first being the fact 
that students can have more control and be more autonomous, the second point identified concerns 
the motivation and support of the family, and for lastly, the third point of motivation, is directly related 
to the support of the educational institution they attend [5]. 

Gürler, Uslu and Daştan claim that, according to their study, students have increased interest in 
courses with a distance education system even though they know that the distance education system 
has interruptions, the authors argue that it could become more efficient with improvements 
infrastructure and content [6]. 

The educational community should come together to analyse and assess the disruptions caused by 
this pandemic and document the best methods, observe the increase in evidence-based practices 
and, in the process, boost higher education learning for students. COVID-19 is the biggest obstacle 
ever faced by nations where students face challenges and struggle to adapt to online learning 
mechanisms, the new normal of 2020 [2]. 

The coming times are full of new challenges, in different sectors, societies need to face and prepare 
for them. Higher education institutions must be aware of this reality, implementing new learning 
approaches capable of preparing students for the increasingly competitive job market [7]. 

2 METHODOLOGY 
To achieve the main goal of this paper, the research process has been planned as follows. Earlier, a 
literature review on the impact of the covid 19 pandemic in education was conducted. Then, at the 
beginning of April a study was carried out using a quantitative methodology, collecting data through a 
questionnaire adapted from the literature [1]. The participants in this study were students of a HEI, 
specific a busines school, who, in the academic year 2020/2021, are enrolled in the 2nd and 3rd year 
of the marketing management degree, and the sampling was stratified by year and student schedules 
(daytime and night-time). These students were attending face-to-face classes in March of 2020, when 
they found themselves switching to online learning (until the end of semester, July 2020), having 
started the new academic year on a hybrid learning (September 2020). 

The questionnaire was adapted from the literature and consisted in three sections: students’ 
perceptions of the impact of the three learning experiences on their learning (face-to-face, online and 
hybrid learning), students’ perceptions of their classroom engagement in the three learning 
experiences (face-to-face, online and hybrid learning), and students’ perceptions of the differences 
between face-to-face and online learning, face-to-face and hybrid learning and between online and 
hybrid learning. 

Students were asked to fill a 5-point Likert scale (from 1-strongly disagree to 5-strongly agree) 9 items 
in students’ perceptions of the impact for each learning experience (9*3=27) and 5 items in students’ 
perceptions of the differences between the three learning experiences (5*3=15). 

In addition, the questionnaire included three demographics questions: degree year, schedule (daytime 
and night-time), gender and age. 

In total, 250 students were involved, getting 88 valid answers with an overall response rate of 35,2%. 
The data was collected between 1st April and 14th April. The majority of the respondents (76,1%) were 
from 3rd degree year, attending day classes (94.3%), female (58%) and aged between 19 and 35 (21 
or less, 65,9%). The overall mean age of the respondents was 22 years (SD=2.8). 

3 RESULTS 
All data were analysed using Statistical Package for Social Sciences (SPSS) version 26. The 
responses collected from the 5-point Likert scale and related to the students’ perceptions of the impact 
for each learning experience (Table 1) and students’ perceptions of their classroom engagement 
(Table 2) were grouped into three categories related to the three learning experiences. 
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Regarding students’ perceptions of the effects of face-to-face learning experience on their learning 
during classroom activities, 90,9% agreed1 that face-to-face learning improved their learning, 6,8% 
that online learning improved their learning, and 37,5% that hybrid learning improved their learning.  

Similarly, 84,1% agreed that face-to-face learning helped develop their confidence in the subject while 
12,5% agreed that online learning helped develop their confidence in the subject, and 29,5% agreed 
that hybrid learning helped develop their confidence in the subject. The means for students’ responses 
ranged from 4.34 to 4.51 out of 5 in face-to-face learning, from 1.99 to 2.19 in online learning, and 
from 2.92 to 3.02 out of 5 in hybrid learning, which indicated that students believed that the online 
learning and hybrid learning had a negative impact on their learning (see Table 1).  Ultimately, a 
comparative analysis between students’ perceptions through the three learning experiences was made 
(using a non-parametric test: Friedmann test for related samples, because the variables are 
categorical, ordinal). In all 3 items related to the students’ perceptions of the impact of each learning 
experience on their learning, there are statistical evidence of differences between them (p<.001). A 
pairwise comparison was also made for each item and comparing the three learning experiences. All 
pairwise were statistically different (p<.001) (see Table 1). 

Table 1. Students’ perceptions of the impact of each learning experience. 

Mean (std. deviation) Face-to-face 
learning… 

Online 
learning… 

Hybrid 
learning… 

Friedman 
Test 

Students’ perceptions of the impact of 
each learning experience on their learning 

    

...improved my learning in the class. 4.40 (.78) 1.99 (.94) 3.02 (1.01) p<.001 

...helped me learn the class content. 4.51 (.80) 2.08 (1.01) 2.95 (.95) p<.001 

...helped me develop confidence in the subject. 4.34 (.83) 2.19 (1.06) 2.92 (.96) p<.001 

Concerning students’ perceptions of their classroom engagement, 88,7% agreed that face-to-face 
learning helped them participate in the class, while 12,5% agreed that online learning helped them 
participate in the class, and 38,6% agreed that hybrid learning helped them participate in the class. 
Regarding classroom interaction with the classmates, 92% agreed that their interaction increased in 
face-to-face learning, while 5,6% agreed that their interaction increased in online learning and 36,4% 
agreed that their interaction increased in hybrid learning. The means of students’ responses ranged 
from 4.24 to 4.51 out of 5 in face-to-face learning experience, from 1.90 to 2.24 out of 5 in online 
learning experience, and from 2.97 to 3.03 out of 5 in hybrid learning experience which indicated that 
students believed that online and hybrid learning had mostly a negative effect on their classroom 
engagement and did not increase their interaction on any situation (see Table 2). As well as in the 
above analysis, a comparative analysis between students’ perceptions through the three learning 
experiences was also performed (using a non-parametric test: Friedmann test for related samples, 
because the variables are categorical, ordinal). In all 6 items related to the students’ perceptions of 
their classroom engagement, there are statistical evidence of differences between the three learning 
experiences (p<.001). A pairwise comparison was also made for each item and comparing the three 
learning experiences. All pairwise were statistically different (p<.001). 

Table 2. Students’ perceptions of their classroom engagement. 

Mean (std. deviation) Face-to-face 
learning… 

Online 
learning… 

Hybrid 
learning… 

Friedman 
Test 

Students’ perceptions of their classroom 
engagement     

...helped me participate in the class in ways 
that enhanced my learning. 4.40 (.88) 2.20 (1.04) 3.03 (1.00) p<.001 

...motivated me to actively participate in 
class activities. 4.30 (.89) 2.00 (1.02) 2.97 (1.01) p<.001 

 
1 The designation of “agree” includes all “agree” and “strongly agree” answers. 
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...made it easier for me to be more engaged 
in the class discussions. 4.24 (.80) 2.20 (1.13) 2.98 (.98) p<.001 

...increased my interaction with my 
instructor. 4.42 (.85) 2.24 (1.14) 2.99 (1.01) p<.001 

...increased my interaction with my 
classmates 4.51 (.77) 1.90 (.91) 3.03 (1.02) p<.001 

...motivated me to seek help from tutors, 
classmates, and the instructor. 4.24 (1.02) 2.17 (1.03) 2.98 (.97) p<.001 

In regard to students’ perceptions of the differences between face-to-face and online learning, face-to-
face and hybrid learning and between online and hybrid learning, the responses collected from the 5-
point Likert scale were also grouped into three comparison between the three learning experiences 
(Table 3). 

Table 3. Students’ perceptions of the differences between the three learning experiences. 

Mean (std. deviation) …face-to-face 
 …online  

…face-to-face  
…hybrid  

…online 
…hybrid  

The activities during … learning sessions motivated me to 
learn the class content more than the ones in the … learning 
class meetings. 

4.38 (.93) 4.18 (1.00) 2.72 (1.41) 

I participated more in the … learning sessions in comparison 
to the … learning class meetings. 3.94 (1.10) 3.82 (0.95) 2.74 (1.35) 

My attention to the class tasks during the … sessions was 
greater in comparison to the … class meetings. 4.48 (.83) 4.07 (0.97) 2.55 (1.41) 

It was easier to participate in group activities in the … 
sessions in comparison to the … class meetings. 4.09 (1.10) 4.07 (1.02) 2.89 (1.41) 

I believe that I would have better results in the subjects that I 
did in … learning if they had been carried out in … learning. 3.75 (1.18) 3.56 (1.14) 3.00 (1.23) 

The means of students’ responses ranged from 3.82 to 4.48 out of 5 in the first 4 items, which 
indicated that students favored the traditional face-to-face learning in comparison to the online and 
hybrid learning (see Table 3). When comparing between online and hybrid learning, the means of 
students’ responses ranged from 2.55 to 2.89 out of 5 also in the first 4 items, which indicated that 
students favored the hybrid learning in comparison to the online learning. 

In relation to the students’ performance (last item table 3), the means of students’ responses ranged 
from 3.56 to 3.75 out of 5, which indicated that students believed that would have better results in the 
subjects that they did in online or hybrid learning if they had been carried out in face-to-face learning. 
However, between online and hybrid learning, the students, in these two learning experiences, seem 
to have no strong opinion, because the mean of students’ responses is equal to 3. 

Ultimately, a comparative analysis between students’ gender and degree year was also performed for 
all items analysed before (using a non-parametric test: Mann-Whitney test for independent samples). 
In all students’ perceptions, there are no statistical evidence of differences between gender, either 
between degree year. 

4 CONCLUSIONS 
During the first months of 2020, the Covid-19 pandemic has affected education systems worldwide, 
leading to the widespread closure of universities. Suddenly, universities had to turn from face-to-face 
to online learning through digital platforms to maintain the teaching and learning process. This 
transition was not easy neither for institutions, for instructors nor for students who were not prepared 
for this unexpected change in their learning process. The purpose of this study was to look over 
students’ perceptions of their learning and engagement, in the three learning experiences: face-to-
face, online and hybrid. The findings indicated that students were not pleased with their online and 
hybrid learning experience. They think that online learning experience didn’t improved their learning, 
highlighting the lack of interaction with classmates or with the instructor. In the students’ perceptions, 
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hybrid learning seems to give a better experience than online learning, but they also think that is 
difficult to develop confidence in the subjects and feel more motivated to participate in class activities. 
Many issues may have contributed to these perceptions. For one hand, we know that online or hybrid 
learning requires a reliable internet connection and the necessary hardware, and on the other hand 
the instructors could not be ready for this sudden change that requires new strategies for alternative 
methods or activities.  

This global event has also helped universities to rethink their strategy on different learning experiences 
and to recognize that online or hybrid learning are a powerful approach. However successful 
implementation of these learning experiences into the curriculum, requires a well-thought-out strategy 
and a more active approach. To get a better perception of online and hybrid learning by students, or 
even to achieve a higher quality on online learning experiences, more studies should be conducted, 
specially to identify the main excellence factors. 
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Abstract 
The COVID-19 pandemic changed our daily activities from socializing to work routines and established 
new research directions. The pandemic made us more responsible in terms of compliance with 
protection measures and increased attention paid to those around us. Like all other activities, the 
higher education process changed due to forced lockdowns worldwide. Students and teachers were 
forced to adapt immediately to online education. Many challenges arose at that time such as access to 
technology, prior knowledge of online educational process management, student engagement, and 
probably the most important topic, the assurance of well-being for both students and teachers during 
the pandemic. Researchers started to address these challenges and many others related to the 
COVID 19 pandemic influence on higher education in the last year. The purpose of this paper is to 
present a bibliometric analysis of the research studies in higher education and to highlight their 
connections with the COVID-19 pandemic challenges. This study uses VOSviewer software to create 
a better overview of the recent publications in higher education. The input for this analysis consists of 
the publications indexed in Clarivate Analytics, known also as ISI Web of Science (WoS). The main 
outcome will be the identification of the more researched topics related to higher education during the 
COVID-19 pandemic. This bibliometric study will also show a short comparison of the number of 
publications before and during the pandemic to highlight better the increasing research interest in the 
higher education process. 

Keywords: Bibliometric analysis, COVID-19, higher education, hybrid education, online education, 
students engagement, VOSviewer. 

1 INTRODUCTION 
The COVID-19 pandemic and the lockdown periods changed our normal routines. We have been 
forced to adapt rapidly to this new life and this transition created many feelings of fear, uncertainty. 
The educational process moved to a full-online form and for students and professors was difficult to 
adapt so fast to this new approach. 

This paper performs a bibliometric analysis of the publications in the higher education domain that 
were strongly related to the topic of the COVID-19 pandemic. This research tries to emphasize how 
the researchers collaborated during the period 2020-2021 and how they continued their research. 
Besides the number of publications, an important factor in the research domain are the citations and 
the research trends that can be identified through keyword analysis. Moreover, this paper will identify 
the countries that have the biggest knowledge in the higher education field. Also, we will check if from 
these countries are the most cited papers. Similar analysis were performed in [1] and [2] but were 
oriented on the student performance and mobile learning. Compared with these, our paper presents a 
more general overview on the topic of higher education, without insisting on a specific subdomain. 

Recent trends show a special interest in the evaluation of the students’ experience during the 
COVID-19 pandemic [3-6]. Moreover, their expectations regarding online educational platforms are 
also analysed [7-8]. Special attention has been given also to the identification of best practices in 
online education [9] and comparative evaluations of competencies achievements in online and face-to-
face learning [10]. 

Student engagement is another important topic of research in education science. According to 
Descals-Tomás et al., family and teacher support consist of important motivational variables with 
positive and significant influence on student engagement [11]. Bringing the gamification approach to 
the learning process can also positively impact student engagement and performance [12]. 
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The emotional evaluation of the students is also important. Cross-sectional research conducted 
among the students from Turkey showed that the stress during the COVID-19 pandemic put the 
students’ mental health at high risk [13]. The social distancing led to high anxiety, low mood and made 
many students feel marginalised [4]. The well-being of the students has been analysed also from their 
self-esteem perspective [14]. Negative emotions collected by students, especially from their 
perfectionistic strivings during the educational process can lead to burnout states when their mental 
health will be again affected [15]. 

2 METHODOLOGY 
This paper analyses the bibliometric information using a full data export from Clarivate Analytics ISI 
Web of Science. The main interest is to see firstly the trend based on the number of publications in the 
domain of higher education. The next step is to analyse how the COVID-19 pandemic influenced the 
research trends during the period 2020-2021. 

Pritchard defined the concept of bibliometrics “to quantify the processes of written communication” [16] 
starting from the disadvantage of the previously proposed term of statistical bibliography considered 
“clumsy, not very descriptive, and can be confused with statistics itself or bibliographies on statistics” 
[16]. Broadus came later with a comparison between the terms of bibliometrics and scientometrics. 
According to Broadus, bibliometrics represents the measurement of the following items ”physical units 
of publications, bibliographic citations, and surrogates for them” [17]. 

Publication number overview in the higher education domain was obtained by using the following 
query in Clarivate Analytics WoS: 

(TI=("university"  OR "higher education"))  AND LANGUAGE: (English) AND DOCUMENT 
TYPES: (Article  OR  Proceedings Paper) 

(1) 

To retrieve the data related to the COVID-19 influence in the research studies on higher education the 
following query was applied: 

((TI=(("university"  OR "higher education")  AND ("COVID"  OR  "coronavirus"  OR "pandemic"))  
AND PY=(2021  OR 2020)))  AND LANGUAGE: (English) AND DOCUMENT TYPES: (Article  
OR  Proceedings Paper) 

(2) 

The data exported from WoS using the second query was further used for the analysis performed with 
VOSViewer software tool version 1.6.16 [18]. This is a special tool that provides various analyses 
related to bibliometrics. VOSViewer generates bibliometric networks that describe the collaborations 
between authors, the citation behavior between authors and their organizations, and probably the 
most important thing, describes the trend in a specific field of research based on the used keywords 
and their connections. 

3 RESULTS 
The analysis was performed based on the publications indexed in ISI WoS using the queries 
described in the methodology section. Fig. 1 shows the overview of the ISI WoS indexed papers in the 
last 5 years according to query (1). There is an increasing tendance in the period 2017-2019 and in 
2020 are fewer published papers (articles or proceedings papers) compared to 2018. The main 
reason, in this case, was the increased number of virtual conferences organized during the COVID-19 
pandemic when the travel restrictions were applicable. The increasing number of conferences in 
various domains and implicitly of the papers introduced delays in the indexing process. We expect that 
in the future period to see a bigger number of publications in 2020 compared to the previous years 
after the indexing delay will be reduced. 
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Figure 1. Publication overview in the past 5 years. 

The results of the bibliometric analysis were obtained by exporting the ISI WoS results corresponding 
to the query (2) application. The data analysis of the 576 papers that were compliant with the query (2) 
has been performed using the VOSViewer software tool. The collaboration between researchers, the 
citation behaviour, and the publication topics materialized represented in this analysis by the used 
keywords have been analysed to obtain an overview of the current research trends in higher 
education. For this analysis were used only the publications from 2020 and 2021 to have a better 
overview of the COVID-19 influence on higher education research. 

The collaborations between authors have been generated considering also their impact. We chose 
only the authors that gained at least 20 citations. 118 papers were in this category. Fig.2 shows the 
map of co-authorship for the strongest collaborations (the other collaborations were not considered in 
this graphic representation). 

 
Figure 2. Map of co-authorship – the strongest connections between authors. 

The same analysis of the co-authorship was done on the countries of the authors (please see Fig. 3). 
We can see that the biggest knowledge and research on higher education is in the USA, China, Spain, 
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and Italy. The UK and Saudi Arabia are also in a continuous development process regarding the 
research on the higher education field. 

 
Figure 3. Map of co-authorship – the strongest connections between countries. 

As expected, the citation behavior shows a special interest in the papers published by the countries 
that have the most developed research networks in the higher education topic (please see as 
comparison Fig. 3 and Fig. 4). 

 
Figure 4. Citations overview based on the authors’ country. 
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The current trends in publications can be better described through the papers’ keywords. Fig. 5 shows the 
keywords provided by the authors. We can see the strong connection between COVID-19, higher 
education, and students. Most of the papers related to higher education treated the online and distance 
learning concept. Special attention was given also to the students’ feelings and perceptions. Many studies 
analyse the students’ well-being, mental health, and states of anxiety caused by the lack of face-to-face 
socialization even if we talk about the relationship between student-professor or the relation between 
students. 

 
Figure 5. Authors keywords - overview. 

Besides the keywords chosen by the authors, the indexing and publishing platforms give 
supplementary keywords. A general overview of all keywords, including also the authors’ keywords, is 
illustrated in the map from Fig. 6. There we can see visually that the recent research trends in higher 
education have been built around the implications of the COVID-19 pandemic. 

 
Figure 6. All keywords - overview. 
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4 CONCLUSIONS 
This paper analysed the research behavior during the COVID-19 pandemic. The analysis used the 
publications indexed in Clarivate Analytics ISI WoS in the period 2020-2021. After analysing the 
number of publications in the last 5 years we saw a decrease during 2020-2021. We assume that 
there is not a decrease and it is only a delay in the indexing process caused by the big number of 
publications in various domains during the COVID-19 pandemic. 

The bibliometric analysis has been performed using the VOSViewer tool. This analysis showed that 
the research on higher education during the period 2020-2021 was conducted around the COVID-19 
topic. Countries as the USA, China, Spain, and Italy have the biggest knowledge in higher education 
and are the source of inspiration also for other countries, thing proved by the map of citations. 

The newest studies were oriented on the online and distance learning field and also on the student 
well-being. New sources of motivation are researched to keep the students engaged during the 
learning process. 
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THE EFFECTS OF COVID-19 PANDEMIC ON PRIMARY SCHOOL 
CHILDREN’S SPATIAL-TEMPORAL SKILLS, IN ITALY 
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Abstract 
After a one-year pandemic’s reality, the most common way adopted by the government in Italy to face 
this condition is a constant closure and opening of the main public activities, including schools.  

At the beginning of this scenario, students have been forced to stay at home for three months, from 
about March 2020, to test a way of learning never experienced before: the distance learning. 

Starting from this never seen fact, many researches have been done to understand topics like how 
teachers were trained for the use of learning technologies or how have students reacted to this new 
didactical method. 

But the most relevant question that we wanted to inquire in our research is: what are the real effects 
that the long period of lockdown has generated to students? Has the absence from the school life 
contributed to decrease their level of knowledge and skills? 

We already have many data which confirm that the consequences of the complete closure of schools 
and classes are mainly negative. Many teachers, in Italy, were not correctly trained to use didactical 
technologies, a lot of students were not equipped with digital tools and the action of the Government in 
this regard has not been prompt. 

However, many schools have not the chance to make a comparison between the original level of 
knowledge of their students and the current situation, because of the lack of accurate data to analyze. 

Fortunately, we do. In our research we compared information measured with a standardized test, the 
Test of Relational Concepts (TCR), developed to investigate the spatial-temporal skills on primary 
school’s pupils. This test was submitted to a sample of 55 students, split into three classes attending 
the first year of the “Scuola Primaria Marconi”, a primary school situated in Collegno, Turin (Italy), in 
2018. The same tool was given to students from the same establishment, in 2020. The sample, this 
time, counted 60 pupils from three second year of primary school’s classes. 

After the test’s administration, we made a statistical data analysis by checking the results of the 
standardized score and the percentile ranking. We started our research with the following hypothesis: 
the lockdown period which afflicted Italian schools from March to June 2020, has significantly 
contributed to the decline of children’s school skills, especially spatial-temporal ones. 

We can affirm that the data we measured corroborate our assumption: the contrast between the 
2018’s data and the 2020 ones is significant. We are talking about a standardized score’s average of 
48,87 for students tested in 2018 and 44,46 for the 2020’s sample. We see the same condition for the 
percentile ranking: an average of 56,94 in 2018 and 31,66 in 2020. 

Moreover, we compared those data with another sample composed of 397 students from pre-schools 
and primary schools of Collegno and Domodossola, two Italian cities in the region of Piedmont, 
examined in 2014, by the administration of the same test. The results are once again significant: we 
pointed out a standardized score’s average of 46,23 and a percentile ranking of 40,87. Both are higher 
than the 2020’s sample. 

These details are crucial to have a tangible idea of the effects of an unusual event like a so long 
school closure. Our aim is to consider these findings as a starting point to plan a focused program, to 
give back to pupils their original expertise, right away. 

Keywords: Covid-19, Remote Learning, TRC, Spatial-temporal skills, Primary school's education. 

1 INTRODUCTION  
In Italy, like in many other countries, schools of every level suffered a long closure, due to the 
pandemic restrictions, especially in the first months of 2020. It is fundamental to see, then, at the 
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schools' reopening, how this emergency and the resulting strategies made up by governments, 
affected students' learning. By studying children's scores in the TRC tests, we can imply if the lock-
down burdened significantly on students' learning level and if the ICT's strategies, put in place by 
schools, have been enough to keep unchanged the learning standard of students. 

First of all, it is necessary to give a description of the tool we used for our research and its features. 
The TRC, Test of relational concepts, is a psychological and pedagogical tool, which measures 
linguistic terms comprehension, used to express spatial-temporal and quantitative relationships. It has 
been created by Nellie Edmonston and Nancy Thane in 1988 and validated on a three-to-eight year 
old children sample [1]. 

Before focusing on its features and on how it can be used, it is important to give an explanation on 
what "linguistic terms, used to express spatial-temporal and quantitative relationships" mean. We are 
talking about children's ability to determine, feel and use relationships between objects in the space, 
by using spatial and temporal coordinates. A lack on these abilities could have negative effects on 
different aspects of learning, as difficulties on visual and motor coordination, low level of memory and 
attention, problems on cognitive processes, math’s difficulties and in new situations adaptation [2]. 
These problems are easy to find in the school's everyday life, especially when students are required to 
take part on activities concerning concepts like up/down, right/left, before/after and so on. Pupils who 
have these lacks, struggle to remember the meaning of these names, they are not able to plan 
coordinated actions and they can pay attention only for few minutes. One of the best way to detect 
these difficulties is to use the TRC. 

This tool, besides giving essential information about the possession of spatial-temporal abilities in kids, 
let teachers know which cognitive processes students use, during the test's taking. This aspect lets 
teachers understand the cognitive level of their students and, consequently, plan in a more accurate 
way a learning program, which considers the individual students' needs, more and more typical in our 
complex societies. It is important to be conscious that the TRC is not a clinical diagnosis tool, because 
students who take the test are too young to be categorized as children with special needs. It is, 
instead, a diagnosis-evaluation tool [1], used to better know and understand the student teachers are 
working with and to try to take action in advance, to avoid possible future learning difficulties. 

The TRC consists in 56 items, namely 56 questions related to spatial and temporal topics. They are 
consequently grouped into 33 dimensions because when the kid has to choose between two opposite 
concepts, the two answers are combined in a single one. 

Questions are asked by showing flash cards, like those presented in Fig.1, 

 
Figure 1. TRC 

with questions asking to recognize spatial and temporal concepts. Once pupils have completed all the 
flash cards, we have to add each item's score, to obtain the raw score. 

There is the standard score as well, used to compare the single student's score with the American 
standard model. It is a 50 score model's mean, with a standard deviation of 10. If the kid obtains a 
lower result compared to the model, he needs a recovery action. In addition, thanks to this score, 
teacher can observe students' improvement from the initial to the final situation. 
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The final score that needs to be considered is the percentile ranking, which compares the test result's 
level with the rate of the whole model population of USA [1]. Students who take part of the test are 
divided in different groups, depending on their month's birth. It means that each student belongs to 
one of the 10 age-groups, starting from three to eight year-old kids. 

2 METHODOLOGY 
The instrument used to measure the spatial-temporal's skills on pupils, right after the lockdown period, 
as we described in the previous section, has been the TRC. In this specific case, the 56 flashcards 
have been shown directly on a computer, in order to have the results immediately after the test's 
administration. Before the test got started, we had to fill some information regarding the student 
chosen for the assessment, like the institution code, the classroom's name, the age of the kid and so 
on. 

The most relevant information requested for this test are the gender, in order to observe if there are 
any differences in the score between males and females, the age and the school period chosen to 
introduce the test to the children. As far as the age is concerned, we know that the test's results are 
calculated depending on the birth's month of the pupils. The scores are divided in groups that varies 
every six months of age. For instance, one group will be composed by children from the age of 7 and 
the age of 7 years old and 6 months; the second one from age 7 and 6 months to 7  and 11 months 
years old. 

Finally, a strong importance is related to the period of the school year children face the test: it is very 
probable, for example, that a test submitted in the middle of the school year will reveal better results 
than a test presented at the beginning of it. In the first situation, indeed, the school and teachers 
already had a high quantity of work with their students. This can increase pupils’ skills and make them 
prepared to reach better scores. 

The functioning of this test consists in the selection, from the student, of the right answer from three or 
more different options. For each item, the teacher points the pictures, one at a time, and asks the child 
to indicate the image which matches with the request posed by him, presuming that the kid knows the 
meaning of the object at issue. If the student does not know the meaning of what the teacher is asking 
him to find, that question needs to be considered invalid. In all other cases, for each correct answer 
will correspond one point. 

2.1 The sample and the sampling procedure 
The sample comprises three classes attending the second year of primary school, from the “Scuola 
Primaria Marconi", located in Collegno, a town near Turin, Italy. The total amount of students selected 
for the research counts 60 children, 29 females and 31 males, from the three classes, with an average 
of 7-7,5 years old. The score detected from this sample, which has been calculated during November 
and December 2020, has been compared with two different groups. The first one includes three 
classes from a first year of primary school, from the same school of Collegno as well, tested, though, 
in the first months of 2018. The second comparison is less structured and it refers to a previous 
research made in a group of classes from the primary school of Collegno and Domodossola, a town 
near Verbania (Italy), in the first months of 2014 [3]. 

We opted to select the school placed in Collegno as the main sample for our research, because it was 
the only instance in which the TRC test was submitted before the pandemic as well. This fact 
represented a perfect chance to make an accurate comparison between two different periods. The 
2014's sample, then, has been crucial as well, in order to have a confirmation about the data detected. 
As a metter of significance of data and data comparison, we will mainly report here the results of 
students from Collegno and we will only mention the sample from Domodossola. 

2.2 Analysis process and instruments 
After the test administration, we collected all the data measured in an Excel file, dividing the score (we 
especially focused on the analysis of the standardized score and the percentile ranking) by class, 
gender and age of the students. 

Firstly, we made a general description of the sample and, after that, we compared the general score 
gained by the three classes tested in December 2020 with another sample, tested in 2018, made of 55 
students. The aim of the comparison was to understand which of the two samples gained a higher 
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score and if the different results were related to the lock-down period that the 2020's group had to 
face. Finally, we made a last comparison, less accurate, between the 2020's sample and another 
group, belonging to the same primary school, who has been tested in 2014, for a research project 
based on the importance of the use of educational robotics to improve spatial-temporal concepts in 
primary schools' children. This more general comparison has been made to have a final corroboration 
of what have been found from the analysis of the other two groups of students tested. 

The majority of these statistical indexes have been calculated with the Excel's functions, except for the 
confidence intervals, for whom we made use of a specific data analysis’ platform, called JsStat, and 
Spss platform. 

3 RESULTS 
As we can see in table 1, 

Table 1. TRC Collegno 2020 sample’s score 

 

 

starting from the sample examined in November/December 2020, we found out that the arithmetic 
mean of the standardized score of the three classes considered is 44,46 out of 50, looking at the 
average score of the American sample taken as reference, with a standard deviation of 8,06 out of 10. 
Concerning the percentile ranking, the three classes obtained an arithmetic mean of 31,66, with a 
standard deviation of 21,68. In order to better understand if the data collected could be reliable 
enough, we also determined the confidence interval, which is in the range from 42,4 to 46,51. This 
value confirmed the accountability of our findings. 
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Consequently, we divided the sample between female students and males students, to understand 
which one has achieved the highest score. The score showed that females got a higher result than 
males for the standardized score and for the percentile ranking too; we are talking about 44,79 with a 
standard deviation of 8,25 for girls out of 42,93, with a standard deviation of 8,11 for the first score and 
31,77, with standard deviation of 22,22 (females) out of 31,66, with standard deviation of 21,86 
(males), for the second one. 

Concerning the second step of our data analysis, the comparison between the 2020's sample and the 
one tested in 2018, the results have been those foreseen in our original theory. Looking at the three 
classes of the first sample and the three of the second one in table 2, 

Table 2. TRC Collegno 2018 sample’s score 

  

 

we detected that the standardized score achieved from 2018's students was 48,87, with a standard 
deviation of 14, out of 44,46 with standard deviation of 8,06 for 2020's children and the percentile 
ranking was 56,94, with standard deviation of 30,78, out of 31,66, with standard deviation of 21,68. It 
is easy to note that the contrast between the two sample's score is relevant and that corroborates our 
hypothesis: the lockdown period, which involved students in 2020, has significantly contributed to the 
decrease of spatial-temporal skills in primary schools' children. This outcome is summarized in table 3. 

Furthermore, we deepened the analysis by looking at the single classes of 2020 and 2018. In most 
cases, the three classes of 2018 reached higher results than the other sample. In addition, if we 
consider the gender again, we can see that females achieved, in general, higher scores than males in 
both samples. 
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Finally, the confirmation of the decrease identified before came from the comparison of the 2020's 
sample with students tested in 2014, described in table 3 and figure 2. 

Table 3. TRC score’s comparison, sample 2014, 2018, 2020 

 

 
Figure 2. 2014, 2018, 2020’s score comparison 

The latter gained a standardized score of 46,23, with a standard deviation of 8,06 and a percentile 
ranking of 40,87, with a standard deviation of 24,89. Even this score is pretty much higher than the 
score reached by the students tested in 2020. 

If we consider the two schools belonging to the 2014's sample, individually, we can see that the only 
institution who gained a lower score than all the other samples is Domodossola, with a standardized 
score of 42,4 and a percentile ranking of 31,5, like is presented in graphic 2. In contrast, the 2014's 
sample of Collegno reached higher scores than the 2020's one. 

Talking about the age of students, instead, we found out that this feature did not represent a decisive 
factor for the students’ score. Sometimes, indeed, older students gained lower results than the 
younger and vice versa. This fact prevented us to affirm a connection between the age of students 
and the score reported. 

4 CONCLUSIONS 
After our analysis and research, we can say to have corroborated our assumption about the decrease 
of spatial-temporal skills on primary schools' students. 

Even if the sample examined is not so large and reveals the situation about only few students in a 
restricted part of the world, the data we examined gave us important information about the current 
situation of children, due to the pandemic implications. Moreover, we wish that our work could be a 
source of inspiration for many other researchers who aim at understanding children’s school level, 
after this global health crisis. 

3267



Starting from the awareness about what really happened to students, indeed, we can really think 
about concrete strategies to be carried out to improve, day by day, the quality of education of any 
kinds, from the face to face learning to the new-born distance learning that we need now but that we 
could also keep on using in the future as well. We, and especially our children, cannot afford another 
educational crisis like the one we are living at the moment. 

These findings want to be a starting point to expand this awareness in a wider framework and let the 
education upgrading be a condition increasingly widespread. 
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Abstract 
Considering the students’ participation, the integration and classroom environment are fundamental to 
the Teaching and Learning Process. This study is supported by the Mozambican Program for the 
General Secondary Education which encourages teachers to think about teaching strategies that 
integrate students in their own education process. The investigation was conducted because the 
students have many difficulties in the learning of physical concepts especially of Modern Physics. 
Photoelectric effect appears as one of the concepts where students reveal greater difficulties, low 
achievements, and lack of motivation during lessons. Furthermore, the lack of Physics Laboratories in 
most Mozambican secondary schools makes it impossible to carry out photoelectric effect experiments 
during classes. The main objective of this study is to evaluate the impact of the use of a PhET 
simulation as a strategy for teaching and learning the concept of photoelectric effect. 

Simulations can be applied in the Teaching and Learning Process in order to allow students to develop 
competences and convictions that boost their motivation, creativity and analysis capacity. 
Technological development has brought to the learning process simulators that can demonstrate 
virtual reality with great similarity to real life which enables students to have a broad view of such 
reality through a computer screen. 
A quantitative and qualitative research of quasi-experimental nature was carried out in the Secondary 
School in Inharrime district, Mozambique, with a sample of 20 students of the 12th grade divided into 
two groups: 10 students from the experimental group (PhET simulation was applied in this group) and 
10 from the control group (concepts were taught without PhET simulation). 
The analysis of the learning consisted in the comparison of the pre-test and post-test results between 
the two groups. 
The school has got a computing room with 20 computers which makes possible that each student 
uses their own computer. In each computer a PhET simulator was installed so that the proposed 
experiences were carried out successfully. 

A pre-test was applied to find out: the students background knowledge and to distinguish between the 
two groups that composes the sample (experimental and control groups) and a post-test was also 
applied in order to evaluate the contribution of PhET simulation as a didactic resource in the Process 
of Teaching and Learning of the concept of photoelectric effect. 

From our results it is possible to conclude that the use of the PhET simulation as a didactic strategy in 
the learning of the Photoelectric Effect influences positively the acquisition of knowledge about this 
concept since the percentage of students with positives classifications increases from 30% (pre-test) 
to 90% (post-test) while in the control class, learning has not improved (30% pre-test and 20% post-
test). Even though this study has proven that the use of the PhET simulation is efficient for 
understanding the Photoelectric Effect, the computational simulations cannot replace the equipment in 
a real or conventional laboratory since there are practical and manipulation aspects related to the 
operation of the real equipment that simulators do not address. 

Keywords: Virtual laboratory, computational simulation, PhET simulation, physics teaching, 
photoelectric effect, meaningful learning. 

1 INTRODUCTION 
We are going through times in which new Information and Communication Technologies seem to have 
taken hold in education and beyond. Based on this sensibility, there is a need to ensure that all human 
beings are included in the teaching and learning process with the help of new Information and 
Communication Technologies. What does this conjuncture mean? 
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It means that the school and the direct stakeholders of the Teaching and Learning Process should be 
prepared to welcome technology, framing it in this process, towards a constructivist and meaningful 
learning. However, considering that the new Information and Communication Technologies are 
already installed in schools, our main concern is to study possible ways of integrating them into 
teaching. 

The educational process based on traditional methods, in general, does not involve the student in the 
construction of knowledge, limiting them only to the role of a receiver, which is a limiting factor in 
learning the concepts, and consequently there is a lack of solid knowledge about the concepts and 
therefore a low performance in assessments. 

The present research, which from a technical procedures perspective is bibliographic, documental and 
Quasi-Experimental, aims to discuss the possibility of learning the photoelectric effect with the didactic 
aid of simulation technology. 

Regarding the aspects of the theoretical framework, this research is based on the analysis of several 
works by authors who discuss the use of simulators as a didactic resource in the Teaching and 
Learning Process, particularly of Physics. 

"Animations and simulations are considered by many to be the solution to the various problems that 
Physics teachers face when trying to explain to their students phenomena that are too abstract to be 
visualised through a description in words, and yet too complicated to be represented through a single 
figure" [1]. 

In this sense, the use of technological tools can be considered an alternative for pedagogical practice, 
and can facilitate the understanding of content by students, towards a meaningful learning. 

The proposal of the Mozambican Ministry of Education in its General Secondary Education Curriculum 
Plan, regarding the inclusion of the area of practical and technological activities, which covers ICTs, 
constitutes a great support for this research, given that this is the official and formal educational 
institution that should be involved in educational reforms promoting the use of ICTs in Mozambican 
schools. 

The subject that is discussed here emerges in the context of the problematic of perception of the 
concept photoelectric effect, by the students, in order to connect this knowledge with everyday 
phenomena. 

Among the causes of failure in learning the concept of photoelectric effect we find the teaching 
strategies that do not follow the evolution of learning theories, the lack of conventional physics 
laboratories in most Mozambican schools, particularly at 9 de Maio Secondary School in Inharrime 
and consequently the lack of equipment to carry out experiments on the photoelectric effect. 

It is in this context that the Research Question is posed as follows: "What impact can conducting 
experiments on the photoelectric effect, using simulation technology, have on the acquisition of 
knowledge about the concept photoelectric effect?”. 

1.1 Theoretical framework 

1.1.1 Learning 
Learning is a process of behaviour change achieved through experience built up by emotional, 
neurological, relational and environmental factors [2]. 

David Paul Ausubel points out that in a significant learning the individual makes a confrontation of the 
new knowledge with the already existing in their cognitive structure, being able to use the new skills 
acquired in various situations [3]. 

1.1.2 Teaching 
Teaching is the intentional, systematic process and the main means and factor of education standing 
out as the main field of instruction. It refers to school education [4]. 

Still on the concept of teaching, Karling (1991) considers teaching as a process of guiding learning, 
stimulating the student, providing all means for students to learn, i.e. helping the student to solve 
problems and experiment by practicing together with the teacher [5]. 
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According to the new paradigms of education, the teacher must be a guide in the Teaching and 
Learning Process, ensuring techniques and intellectual tools to the learners, so education is not limited 
to the acquisition of information, because the learners start building their knowledge. 

1.1.3 Educational Technology 
According to Costa "The use of technologies at school has a long history, but like other scientific 
areas, it only became a new field of study and research during the last century" (e.g. [6], [7], [8]). 

In Mozambique, ICTs were strongly introduced in 1993 with the first Internet services, which were 
provided by the UEM Computer Centre, an autonomous unit of the UEM [9]. 

Singo and Cardoso (2010) in their work Information and Communication Technology 10, do not 
discuss technology as a "loose" concept, they consider Technology as the fusion of Science and 
technics, where they describe technics as a set of procedures and resources used by a science or art. 
Science as scientific reflection applied to the technical field. Finally they describe Technology as the 
systematic reflection on the problems suggested by Technics. The same authors also say that 
Technology cannot only be seen as tangible instruments, tools or equipment, such as mobile phones, 
computers, satellites, radios, but should also be understood as virtual or intangible tools, such as 
procedures, methods, techniques and algorithms [10]. 

1.1.4 Photoelectric Effect 
The Photoelectric Effect is a phenomenon which consists of the emission of free electrons due to a 
light flux incident on the surface of the metal. For a Photoelectric Effect to take place, the energy of the 
incident light flux must be greater than the work function of that metal. 

There is a minimum frequency beyond which the Photoelectric Effect begins known as the limiting 
frequency. For this reason, it can be stated that the Photoelectric Effect occurs when the frequency of 
the incident light radiation is equal to or greater than the limiting frequency [11]. 

The Photoelectric Effect was discovered in 1886 by the physicist Heinrich Hertz (1857-1894) when he 
was conducting experiments to demonstrate the existence of electromagnetic waves, in which he 
produced discharges between two electrodes, and on certain occasions he realized that when 
illuminated, the cathode produced intense electrical discharges. But only in 1905 did Albert Einstein 
manage to explain the Photoelectric Effect satisfactorily, by means of the quantization of light 
proposed by Planck in 1900 [11]. 

2 METHODOLOGY 
For data collection a mixed research was carried out, combining the use of techniques and instruments of 
the qualitative and quantitative approaches at 9 de Maio Secondary School in Inharrime (a public school in 
the south of Mozambique). Case Study Research is defined as an in-depth study of one or more instances 
of a phenomenon in its natural context, which reflects the perspective of the participants involved in it [12]. 

This is a quasi-experimental research not only because it is impossible to control all variables and it 
works with comparison groups but also because it is empirical in nature, for which a random selection 
of subjects is impossible and it is impossible to control all sources of distortion. 

The field activity comprised the following moments: 

a) The application of a 60-minute pre-test, consisting of closed questions about the basic concepts 
of photoelectric effect, in order to assess the initial level of knowledge of the students who make 
up the sample. 

b) The teaching of the topic of photoelectric effect, in both groups (control and experimental) 
research, in which only in the experimental class the lesson was mediated with the aid of 
simulation technology. The duration of the lesson was 90 minutes for both the Experimental and 
the Control Classes. Constructivist learning was evident in the Experimental Class while in the 
Control Class the traditional teaching method predominated. 

c) The application of a 60-minute post-test, in both research groups (control and experimental) to 
evaluate the simulation technology as a didactic resource in the Teaching and Learning Process 
of the photoelectric effect. 
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The Case Study was conducted through direct observation of teaching activities in the control and 
experimental classes. It is in this procedure that the pre-test and post-test were applied, with closed 
questions, in order to assess the knowledge acquired through the use of simulation. Two physics 
teachers from the school mentioned above were also interviewed in order to assess their perceptions 
regarding the use of technology in the physics teaching and learning process. 

2.1 Target Population and Sampling 

2.1.1 Target Population 
The subject can be a physical unit or an individual [13]. For the present research, the elements 
representing the object of study are the grade 12 pupils of the 9 de Maio Secondary School of 
Inharrime, located in the south of Mozambique in Inhambane Province, Inharrime district. 

The above mentioned school has two (2) classes of 12th grade - natural science section, with an 
average of 42 students per class, which makes up a part of the population of 84 students, 59 male and 
25 female. The two physics teachers of the school in reference, all male, and the assistant 
headmaster of the school for the 2nd cycle, who facilitated various data of interest to the research, 
such as the normative documents of the school, the syllabus and the analytical plan of the subject of 
physics of the 12th grade were also part of the population of this research. 

2.1.2 Sampling 
In sampling theory, two dimensions are considered for sample choice: sample sizing and sample 
composition [13]. As for the composition of the sample, there are two methods: Probabilistic and non-
probabilistic or intentional. 

For this research, the probabilistic method was used, the sampling being of the systematic type, which 
consists of calculating the sampling interval N/n, of which N - is the population size and n - is the 
sample size. 

For the random choice of the sample in the student population, the following criterion was followed: 

• The sampling interval is calculated by dividing the student population size N = 84 by the sample 
size n = 20, i.e. 84 ÷ 20 = 4.2. 

• Half of the number obtained (sampling interval) is chosen, the first element of the sample being 
approximated to 2. 

• For the first element of the sample the "interval 4" was added, 6 is obtained, this being the 
second element of the sample. The 3rd element will be 6+4 = 10, and so on until reaching the 
20 elements that make up the randomly selected sample. 

Next, the 20 students comprising the sample were divided into two groups of 10 elements each, one 
being experimental and the other control, and 2 teachers interviewed. 

Table 1. Description of the sample according to gender 

Population 
Student sample size 

Teachers Total 
Sample Experimental 

Class 
Controle 

Class 
Student Total Sample Size 

Number % 

Gender 
Male 6 7 13 65 2 15 

Female 4 3 7 35 0 7 

Total Male + 
Female 10 10 20 100 2 22 
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3 RESULTS 

3.1 Results of the Identification of the Students' background knowledge on 
the Photoelectric Effect Topic 

3.1.1 Pre-test Results 
The pre-test aimed to assess the students' initial level of knowledge, and was also used to distinguish 
between the two groups making up the sample (Experimental and Control Class). This evaluation 
consisted of five closed questions about the basic concepts of the Photoelectric Effect, with 4 
alternatives, of which the student was required to mark only the correct one. 

Table 2. Pre-test Results 

Parameters 
Evaluation Indicators 

Bad Satisfactory Good 
0 – 9.4 9.5 – 13.4 13.5 – 20 

Pre-test 
Experimental Class 8 2 0 

Control Class 7 2 1 

With the aid of the following graph a comparative analysis is made of the results of the pre-test 
obtained in the classes that make up the research sample. 

3.1.2 Comparison of pre-test results in control and experimental classes 
Based on the data in the table above it can be seen that regarding the pre-test questions, there are 
slight differences in the two study groups and the results are poor, with 8 of the 10 students evaluated 
in the experimental class having a poor result and 7 of the 10 students evaluated in the control class 
having a poor result, which leads us to consider that the level of knowledge of students regarding the 
basic concepts of the Photoelectric Effect mediated by the traditional method, with more evidence of 
the expository method is quite poor, as illustrated below. 

 
Figure 1. Pre-test results in control and experimental classes. 

Based on table 2 and figure 1 above, it can be noted that in the Experimental Class 8 students are 
classified as Bad compared to 7 in the Control Class, still in the Experimental Class 2 students have a 
Satisfactory classification compared to the same number in the Control Class, and for Good we find 1 
student in the Control Class and none in the Experimental Class. 
However, we concluded that the level of knowledge regarding the basic concepts of the Photoelectric 
Effect is poor (8 students with poor results in the Experimental Class and 7 in the Control Class), once 
we calculated the averages of positive results in both classes, we found a poor pedagogical 
performance in the order of 20% in the Experimental Class and 30% in the Control Class. 
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3.2 Description of the Simulation Course in the Learning of the Photoelectric 
Effect 

Before the execution of the practical activities of experiments simulation on the photoelectric effect, the 
researcher presented to the target population the conditions for the operation of the PhET platform in 
order to clarify the objective of the research. 

After the presentation of the conditions for the operation of the PhET platform, the teacher conducted 
the lesson which is described below: 

• Presentation of the script (Experience Guide) to guide the experimental activity using the PhET 
Simulation Technology; 

• Carrying out the simulation on the Photoelectric Effect, following the procedures described 
above. 

This activity was carried out only in the Experimental Class, having been discussed the concept of 
Photoelectric Effect, which is part of the syllabus of Physics of 12th grade. 

The figure below shows the Teacher explaining to the students how to simulate the experiment about 
the Photoelectric Effect, in order to verify how the Photoelectric Effect occurs with the variation of the 
wave length and intensity of the incident radiation. 

 
Figure 2. Teacher explaining the simulation of the Photoelectric Effect 

After the teacher explained how the PhET simulator works and how to manipulate the variables 
involved, he simulated the experiment on the photoelectric effect, and the students simulated it on 
their computers, since each student had a computer to carry out the simulation of the proposed 
experiment. 

In the simulation phase of the experiment about the Photoelectric Effect, the teacher created a 
discussion forum, in which students could voluntarily answer while they executed the virtual 
experiments, which proved to be a very interactive and motivating way of teaching. 

The discussion forum created by the teacher was based on three questions: 

• What is expected to be observed regarding the photoelectric effect if we vary the wave length? 
• What is expected to be observed regarding the photoelectric effect if we vary the intensity of 

incident radiation? 

• What is expected to be observed regarding the photoelectric effect on different material types? 

The doubts the students presented were related to the handling of the equipment (how to manipulate 
the variables involved). 
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3.2.1 Educational Strengths of the PhET Simulator in the Learning of the Photoelectric 
Effect 

The findings of the field research are supported by the idea of authors Valmir et al. (2007) who point 
out that Computer Simulations are extremely important in the Teaching and Learning Process, 
particularly in the study of the Photoelectric Effect [1], since: 

• They allow students to see the effects of certain physical phenomena, particularly the 
Photoelectric Effect, thus enriching their perception of reality; 

• They allow students to build well-structured mental models of physical systems, thus avoiding 
the simple memorization of physical concepts and phenomena; 

• Animations represented by means of equations, graphs, diagrams, etc., can help students to 
make sense of representations of physical systems; 

• They arouse students' interest and motivation to learn. The truth is that students learn 
significantly when they are subjected to situations in which they manipulate and control the 
experimental model, observing how the behaviour of variables changes under certain situations 
and conditions; 

• Two or more students have possibilities to use the simulations simultaneously, and can thus 
help each other to understand certain concepts. 

Most of the experiments suggested in PhET Simulation Technology are interactive, as they allow the user 
to change some parameters under study and observe the behavioural implications of changing the 
variables. In the case of non-interactive simulators, these serve only to visualise the phenomenon under 
study. 

For the suggested topic, Photoelectric Effect, the degree of interactivity is very small, but the ability to 
significantly simulate the phenomenon is quite high, as it approximates the real situation. 

3.3 Results of the Evaluation of Computer Simulation Technology as a 
Teaching Resource 

To evaluate the simulation technology as a didactic resource in the Teaching and Learning Process of 
the Photoelectric Effect, the post-test was applied, which is described below. 

3.3.1 Post-test Results 
The post-test was applied to the students in order to evaluate the contribution of Computer Simulation 
Technology in the Teaching and Learning Process of the photoelectric effect. The experimental practical 
classes, using Simulation Technology, were only given to the students of the Experimental Class, being 
the theoretical classes applied simultaneously to both groups (Control and Experimental Class). This test 
consisted of five knowledge assessment questions on the topic Photoelectric Effect, in which one part of 
the questions consisted of questions related to the demonstrations made during the simulation, and the 
other part consisted of a synthesis of concepts discussed. There were four closed-ended questions 
consisting of four alternatives, of which the student was required to mark the correct one only. 

Table 3. Post-test Results 

Parameters 
Evaluation Indicators 

Bad Satisfactory Good 
0 – 9.4 9.5 – 13.4 13.5 – 20 

Post-test 
Experimental Class 1 3 6 

Control Class 8 2 0 

With the aid of the following figure a comparative analysis is made of the post-test results obtained in 
the classes that make up the research sample. 

3275



3.3.2 Comparison of post-test results in control and experimental classes 
The data in Table 3 reveals that the post-test questions were mostly answered correctly by the students in 
the Experimental Class, while the students in the Control Class experienced difficulties in understanding 
the questions, which is illustrated in the graph below. This situation leads us to conclude that the use of 
Computer Simulation Technology in classes contributes to the acquisition of knowledge about the concept 
of Photoelectric Effect and its interpretation, compared with classes mediated by traditional methods. A 
finding that is assisted by Mavanga (2010) in proposing didactic alternatives characterized, by the use of 
interactive and concrete materials, which aim to engage students in the Teaching and Learning Process 
[14]. 

 
Figure 3. Post-test results in control and experimental classes. 

The results in the figure 3 show that the use of Computer Simulation Technology contributes a lot to 
the acquisition of knowledge on the topic of Photoelectric Effect, since most of the questions were 
answered correctly by the students of the Experimental Class, and calculated the positive averages in 
the two classes, there is a good pedagogical performance in the order of 90% in the Experimental 
Class and a poor performance in the Control Class in the order of 20%. 

Based on Table 3 and the graph above, it can be noted that 6 students in the Experimental Class 
present a Good classification and none in the Control Class, still in the Experimental Class 3 students 
have a Satisfactory classification compared to 2 in the Control Class, and regarding the Poor 
classification we found 1 student in the Experimental Class against 8 in the Control Class. 

3.3.3 Comparison of pre-test and post-test results in control and experimental classes 
Based on the data obtained in the pre-test and post-test, as illustrated in tables 2 and 3 above, the 
table below was produced which makes a comparison between the results of the pre-test and post-
test. 

Table 4. Comparison of pre-test and post-test results 

Indicator 
Experimental Class Control Class 

Pre-test Post-test Pre-test Post-test 

% Positive 20 90 30 20 

For a thorough analysis of the above table the figure below has been produced. 

Table-4 shows that there was significant growth in the Experimental Class regarding the level of 
knowledge on the topic of Photoelectric Effect. While in the Control Class, where the lessons were 
mediated using traditional teaching methods, the students did not demonstrate security regarding their 
knowledge of the concept studied. This is an indicator that the technological tool proposed here 
contributes a great deal to the acquisition of knowledge on the topic of the Photoelectric Effect and it is 
also a factor that can bring students and teacher closer together. 
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3.3.4 Teachers’ Interview Results 
To assess the opinion of teachers regarding the implementation of experiments in physics lessons, 
two physics teachers from the school where the research was carried out participated in a survey 
consisting of closed questions with two alternatives each. 

The results achieved on the survey questions applied to teachers are presented below: 

Regarding the opinion of teachers in relation to carrying out experiments in physics lessons, the two 
teachers interviewed stated that they do not often carry out experiments in their lessons and when 
they do, they are always demonstrations. When asked who carries out such demonstrative 
experiments, both said it was the teacher, but with student participation. It should be noted that the 
teachers who initially stated that they did not carry out experiments in class, emphasised that they 
have taken practical work into the classroom only once, and on this occasion it was the teacher who 
carried it out. 

When asked about the use of technological tools, such as computer simulators, both said they had 
heard of simulators, but had never used them as a teaching resource in teaching and learning 
situations. 

From the questions posed above it can be seen that there is little use of experimental practices in 
physics lessons and that when they are carried out they are simply demonstrations and the teacher 
manipulates the instruments, limiting the student to a mere observer. 

The teachers interviewed made it clear that they have no idea that technology can be used in the 
teaching and learning process and that computer simulators have a much broader scope in physics 
teaching. 

From the results listed above it is concluded that the use of Computer Simulation Technology as a 
didactic resource is positive for the Teaching and Learning Process of the topic Photoelectric Effect, 
since: 

a) From a technical point of view 
It is user-friendly, can be easily manipulated by the student under the guidance of the teacher, it 
is robust and using virtual instruments does not require any maintenance. 

b) From a didactic point of view 
The technology proposed here is a portable laboratory that promotes motivation in students 
since it displays the Photoelectric Effect phenomenon that would be difficult to observe in a 
conventional experiment. Furthermore, it serves as a direct source of knowledge acquisition on 
the topic of the Photoelectric Effect. 

c) From an economic point of view 
The technology is license free, it can easily be run while connected to the internet or 
downloaded for student use, for this one must have access to a computer connected to the 
internet to download it. 

d) From an environmental point of view 
This technology does not pollute the environment, thus contributing to the reduction of 
environmental damage. 

Although the PhET simulations have revealed more advantages in the Teaching and Learning Process 
of the topic Photoelectric Effect, it has been pointed out as a disadvantage, the fact that they cannot 
be run on Tablet, Ipad or Android devices. 

4 CONCLUSIONS 
Criticism of traditional teaching methods implies a review of the methodological assumptions 
underlying pedagogical activities. This leads us to the proposal of the use of new technologies at the 
service of the Teaching and Learning Process, with a view to a pedagogical action that privileges the 
student as the centre of the educational process. 

The study evaluated the impact of the PhET computer simulation technology as a didactic resource in 
the study of the topic Photoelectric Effect on 20 students of the 9 de Maio Secondary School of 
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Inharrime (Mozambique), these students were divided into two groups of equal number, thus 
constituting the Control and Experimental Classes. According to the survey results, it is noted that: 

• The students' initial level of knowledge regarding the basic concepts on the topic of 
Photoelectric Effect is low; 

• PhET Simulation Technology reveals more advantages for the Teaching and Learning Process 
of the topic of Photoelectric Effect; 

• The PhET Simulation Technology has a positive rating as a didactic resource for the Teaching 
and Learning Process, because among the students surveyed, in the Experimental Class 90% 
were able to answer the questions asked in the post-test, compared to only 20% of the students 
in the Control Class; this shows that conducting experimental practical classes with the aid of 
the PhET Simulation Technology is a factor that contributes significantly to the acquisition of 
knowledge on the topic of Photoelectric Effect. 

Learning with the aid of this Computer Simulation Technology presupposes the development of 
activities of interest to the student, in which cooperation between those involved in the Teaching and 
Learning Process takes place, thus contributing to the training of autonomous individuals capable of 
perceiving and understanding the world around them, in compliance with the requirements of today's 
society. 

Thus the teacher has to prepare himself to be simply a mediator between the contents and the 
students, using auxiliary tools that we call here technological alternative material, such as the case of 
the PhET Simulation Technology. 

Based on the data obtained using the pre-test and post-test applied to the students, it can be 
concluded that the research objectives were achieved and reaching the conclusion that a class 
mediated with the aid of Computer Simulation Technology promotes in the students a dynamic and 
interactive learning of the concepts, allowing a lasting assimilation of the knowledge. From this point of 
view, there is a need to transcend the traditionalist vision of education, very much based on the 
teacher as a vehicle for mediating knowledge, moving on to an education based on new technologies, 
since the implementation of this pedagogical tool in teaching contributes significantly to the 
construction of knowledge and the increase of students' motivation in the learning process, as well as 
in the development of skills. 

It should be highlighted that the research does not point out many negative aspects of the PhET Simulation 
Technology, unless the fact that PhET simulations cannot be run on devices such as Tablet, Ipad or 
Android. 

4.1 Some Suggestions 
Our study presents several positive points, notwithstanding the fact that the results achieved in the 
present research are not generalized to all middle school students, and this point as a limitation. The 
fact is that this conclusion is only generalised to General Secondary School students which have 
Physics as a subject. Thus, we believe that it would be relevant to conduct further studies on 
simulators serving the various areas of education, since it was noted that it is a theme that is still little 
addressed in Mozambique. It would also be relevant to invest in continuous teacher training in the 
area of simulators in Physics teaching, or even the introduction of a subject related to Computer 
Simulation Technology in the Physics Teaching Degree Course, knowing that these actions help the 
students (future teachers) to be increasingly better in their daily teaching practice. 

We also suggest studies related to the implementation of computer simulators in distance learning 
courses, since in this teaching system it has been difficult to carry out laboratory experiments using 
conventional materials. 
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READING AS A KEY FACTOR FOR PERSONALITY DEVELOPMENT 
OF ADOLESCENTS 

S. Eftimova, M. Garvanova, B. Nikolova 
University of Library Studies and Information Technologies (ULSIT) (BULGARIA) 

Abstract 
The purpose of this paper is to outline the benefits of the reading for the personality development of 
adolescents in the conditions of digital transformation in the modern society through empirical study 
among 245 pupils from different Bulgarian secondary schools, using the world-renowned methods in 
the field of contemporary psychology such as Big 5 and Basic Needs Satisfaction in General Scale – 
BNSG-S. 

The results of the study reveal that reading young people are more likely to develop important 
personality skills, personality traits, intrinsic motives and values such as benevolence, intellect, 
imagination, acquisition of new experience, competence and etc. compared with illiterate ones. 
Therefore, the reading is a key factor for mental well-being and optimal functioning of the personality 
regarding the concept of life development during youth. 

The empirical research also raises some questions related to the implementation of effective 
educational activities in order to stimulate the reading books among youngsters such as: studying 
more attractive literary works at school, more motivating literature teachers, organizing literary clubs, 
competitions, public lectures, charity campaigns, etc. The results obtained can be used for the 
development of effective educational policies and practices for the improvement of the activity of the 
pedagogical staff, for the stimulation of the youth development and the civic initiatives in the promotion 
of reading literacy among the younger generations. 

Keywords: Reading, personality development, adolescents, educational initiatives. 

1 INTRODUCTION  
In modern psychology, adolescence is seen as a sensitive period in the construction of psychosocial 
identity, inner well-being, positive self-esteem and the value system of the individual [1]. During the 
years of early adulthood, the individual forms his moral views of society and his or her relations with it, 
builds a life perspective, formulates his or her life goals and priorities and enters the world of adults, 
challenging, experimenting and learning new social experiences and role repertoire [2]. In the period of 
adolescence and youth, there are intense cognitive processes of development of memory, language, 
logical, critical and creative thinking, attention, imagination, perceptions, the ability to make decisions, 
etc. through the skills of learning, reading, and literacy in an active educational environment [3]. In 
recent decades, however, in dynamic technological societies, there have been changes in the usual 
age schedule of the individual. With the differentiation of the modern world and the advent of 
information technology, the boundaries of the traditional stages of life are blurred, life trajectories 
become more complicated, and role transitions are relativized. In other words, contemporary historical 
changes are a significant source of innovative trends and variations in the time schedule of life 
priorities, motivational goals and behavioral strategies of the individual [4]. 

The generation Z, born between 1995 and 2010, appears on the scene, which is considered to be the 
first generation to grow up and to be fully socialized in a global information environment. In general, 
this generation is characterized by the active use of electronic information resources from the Internet 
and web-based applications through smart technologies such as mobile phones, laptops and tablets 
for learning, work, shopping, entertainment, communication and other activities [5]. However, the 
excessive use of mobile technologies leads to a number of negative trends related to cognitive decline 
and, in particular, memory loss or the so-called digital dimension, lack of concentration, lack of 
coordination, attention deficit, hyperactivity and many other cognitive, emotional and behavioral 
disorders [6]. The thesis of the present study is that regardless of the new information environment in 
which the young generations learn, grow and develop, reading is and continues to be a key factor in 
the formation of personality of adolescents. Reading literacy is an indicator of "cultural capital" 
because it contributes to the emotional and intellectual growth of young people, develops imagination, 
stimulates curiosity, shapes interests, contributes to socialization and plays a key role in the spiritual 
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modeling of personality. In other words, reading literacy is the cornerstone of a person's success in 
every area of life [7], [8], [9], [10].  

2 PURPOSE, TASKS AND HYPOTHESES OF THE RESEARCH 
The aim of this study is to present the results of an empirical study on the benefits of reading books for 
the psychosocial development of adolescents, which is realized through the following tasks: 1. 
Discovering the relationship between reading and the formation of personality traits of young people. 
2. Outlining the relationship between reading and building the motivational complex of the personality. 
3. Studying the role of educational strategies to stimulate reading. The working hypothesis of the 
research is that reading is a key factor for the sustainable formation of important personal 
characteristics, motives and values related to the pursuit of competence, success, self-actualization, 
etc. among the young generations in a stimulating educational environment. 

3 METHODOLOGY 

3.1 Respondents 
The study involved 245 students from different schools in Bulgaria with the following demographic 
profile: men (n = 160, 65.3%), women (n = 85, 34.7%); age - from 13 to 19 years (M = 16.70, SD = 
1.61) from 7th to 12th grade; place of residence - Sofia (n = 190, 77.6%), regional city (n = 23, 9.4%), 
another city (n = 24, 9.8%) and village (n = 8, 3.2%). 

3.2 Research methodology 
The empirical study was conducted in the period November - December 2020 through an online 
questionnaire and includes: 

1. ''Usage-and-attitude'' type of questions related to reading interests and practices among 
adolescents. Of particular interest to the study are indicative questions such as: “Do you read books?” 
measured by a 4-point scale of answers from 1 - ''I do not read'' to 4 - ''I read often'', and “How often 
do you read books?”, presented by 5-point answer scale from 1 - ''I hardly read'' to 5 - ''I read every 
day''. 

2. The Big-Five Factor Markers (The Big Five) by Louis Goldberg from the International Personality 
Item Pool [11], [12]. In the present study, the Bulgarian version of this questionnaire was used (see 
Alexandrova-Karamanova), which includes 50 phrases describing different personality traits, such as: 
1. I am the soul of the company. 2. I care a little about others. 3. I am always prepared. 4. I get 
stressed easily. 5. I have a rich vocabulary, etc. Each statement is evaluated on a 5-point Likert-type 
scale from 1 - very inaccurate to 5 - very accurate. They are grouped into 5 bipolar factors in 10 items: 
extraversion (surgency), benevolence, consciousness, emotional stability and intellect/imagination. 
Surgency is represented by 5 positive and 5 reversible items, benevolence - by 6 positive and 4 
reversible items, consciousness - 6 positive and 4 reversible items, emotional stability - 2 positive and 
8 reversible items and intellect - 7 positive and 3 reversible items [13]. 

In terms of content, extraversion measures the intensity of interpersonal interactions, the level of 
activity and the need for external stimulation, benevolence - relationships with others throughout the 
continuum of thoughts, emotions and actions, consciousness - the degree of organization and 
motivation in purposeful behavior, emotional stability - adequacy reactions to stimuli of the 
environment and control over emotions, and the intellect - the search for new experience, analytical 
thinking and creative imagination [14], [15]. 

For each factor, the minimum possible score is 10 points and the maximum is 50 points. The middle of 
the scales corresponds to 30 points. High factor values (above 30 points) refer to extraversion, high 
benevolence, high consciousness, emotional stability and high intellect/imagination. Low values 
(below 30 points) correspond to introversion, low benevolence (antagonism), low consciousness, 
neuroticism and low intellect/imagination [13]. 

The coefficient of internal consistency (Cronbach's alpha) shows high reliability of the whole 
questionnaire: α = 0.857, as well as the individual factors: extraversion - α = 0.824, benevolence - α = 
0.763, consciousness - α = 0.712, emotional stability - α = 0.856 and intellect/imagination - α = 0.782. 
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3. Basic Needs Satisfaction in General Scale - BNSG-S [16], which consists of 21 items measured on 
a scale from 1 to 7, where 1 is Not true at all, 4 - Somewhat true, 7 - Absolutely true. Some of the 
questions are as follows: 1. I feel free to decide for myself how to live my life. 2. I really like the people 
I interact with. 3. I often don't feel very competent. The questionnaire is based on Ryan and Dissy's 
self-determination theory, according to which the realization of intrinsic motivation for autonomy, 
competence and connection with others allows for mental development and self-actualization and 
increases the feeling of well-being. Conversely, the pursuit of extrinsic motivation for social approval, 
power, and material gain reduces mental health and well-being and impedes the optimal functioning of 
the individual [17], [18], [19].  

BNSG-S is divided into 3 subscales with very good reliability: autonomy - 7 items, α = 0.735; 
competence - 6 items, α = 0.717 and relatedness - 8 items, α = 0.791. Cronbach's alpha of the whole 
questionnaire is also high - α = 0.866. There are 3 reversible items in each construct. The high score 
on the scales shows a high level of satisfaction of basic needs and vice versa. Autonomy reveals the 
need for independence in thinking and behavior, competence - the sense of ability and efficiency in 
solving tasks of varying difficulty, and connectivity - the need for belonging, care and support from 
others [20].  

4. Open question about potential school activities to encourage reading books from the position of the 
respondents.  

5. Demographic block - questions about gender, age, place of residence, class, school, etc. 

4 RESULTS AND INTERPRETATION 
The data from the conducted empirical research are entered and processed using the statistical 
software IBM SPSS Statistics 21. The following mathematical-statistical methods are used: frequent 
distribution, descriptive statistics, correlation analysis and quantitative content analysis. The results of 
the initial analysis of ''The 'Big 5'' data are presented in Table 1. 

Table 1. Descriptive statistics of "The Big Five"  

 N M SD Min Max 

Extraversion 245 31.84 8.57 12 50 

Benevolence 245 37.98 6.93 17 50 

Consciousness 245 35.54 6.61 17 49 

Emotional stability 245 30.79 8.67 10 50 

Intellect/imagination 245 35.70 6.18 14 49 

The data in Table 1 show that the sample is dominated by extroverts (M = 31.84), benevolent (M = 
37.98), conscious (M = 35.54) and emotionally stable individuals (at limit values of M = 30.79) with 
high intelligence/imagination (M = 35.70). The connection between the reader's activity and the 
personal peculiarities reveals curious tendencies (Table 2). 

Table 2. Correlation coefficients between reading books and ''The Big Five'', where: E – extraversion, B – 
benevolence, С – consciousness, ES – emotional stability, I – intellect (n = 245, * p < 0.01)  

 (E) (B) (C) (ES) (I) 

Reading books  0.035 0.512* 0.082 -0.075 0.654* 

As it can be seen from Table 2, there are significant correlation coefficients between reading and 
benevolence and reading and intelligence (p <0.01). Pearson's R for linear correlation is positive and 
outlines the strong correlation between the analyzed variables. In other words, the data show that 
reading books enhances the benevolence and intellect/imagination of the adolescents studied. It can 
be said that, on the one hand, living in the world of books promotes the development of complex 
cognitive processes such as imagination, active search for new experiences, analytical and creative 
thinking, logical operations, etc., and on the other hand - provides effective patterns of thoughts, 
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feelings and behavior towards others. The correlation coefficients between reading and extraversion, 
consciousness and emotional stability were statistically insignificant (p> 0.05).  

Using the most complex approach in modern psychology to study Shalom Schwartz's value system 
[21], [22], it can be added that benevolence and intellect/imagination are among the universal values 
of personality. Benevolence is a value orientation aimed at preserving and maintaining the well-being 
of people of our close surroundings such as family members, relatives and friends, and the intellect 
falls into the category of "self-direction", expressing independence of thought and action, creativity, 
curiosity [21], [22].  

In terms of age, some studies have found that benevolence and openness to experience are among the 
value priorities and dominant life goals of modern youth (e.g. [23], [24]. The empirical findings related to 
the motivational complex of the personality are also in support of the findings made (Table 3 and Table 
4). 

Table 3. Descriptive statistics of motivational subscales of BNSG-S  

 N M SD Min Max 

Autonomy 245 33.94 7.61 7 49 

Competence 245 34.07 6.95 6 42 

Connection 245 42.25 8.16 8 56 

The mean level of motivational factors is obtained when the score is in the range of mean ± standard 
deviation. Accordingly, the low level of each motivational construct is below this interval, and the high - 
above it. Based on the applied rationing, it can be said that the sample is dominated by individuals 
with a strong desire for autonomy, competence and connection with others. The correlation matrix 
presented in Table 4 makes it possible to analyze the relationship between reading books and the 
formation of intrinsic motivation and goal setting in adolescents.  

Table 4. Correlation coefficients between the frequency of reading books and the motivational subscales of 
BNSG-S, where: А – autonomy, C – competence, С – connection (n = 245, * p < 0.01) 

 (A) (C) (C) 

Intensity of reading books 0.104 0.417* 0.088 

As it can be seen from Table 4, the correlation coefficient r is significant in the relation of reading 
intensity and competence (p <0.01) and reveals a positive and moderate correlation between the 
variables. In other words, active reading helps to strengthen the competence of adolescents and vice 
versa. The pursuit of competence is a need of a higher order in Maslow's pyramid of needs [25], 
because it is associated with self-actualization as a process of realizing human potential, the search 
for personal growth and self-affirmation. Competence also participates in the construction of the value 
category "achievement" in the model of the Schwartz's value system, along with values such as 
successful, capable, ambitious, influential, intelligent, etc. [21], [22]. Statistically insignificant, but 
positive correlation coefficients between the intensity of reading books and the aspirations for 
autonomy and connection with others (Table 4) can also be seen as evidence of the leading role of 
reading in the complex formation of personality in adolescents. Therefore, issues, related to the 
possibilities of promoting reading among the younger generations, are of particular research interest. 

4.1 Educational initiatives to promote reading among adolescents 
Reading is a complex cognitive, motivational and behavioral phenomenon, which is significantly 
influenced by the family environment [8], [26] the education system, the media and the Internet, etc. 
The emphasis in the present analysis outlines some educational initiatives for popularization and 
stimulation of the reading activity, learning and literacy from the position not of the educational 
institutions, but of the children themselves. The answers were processed by quantitative content 
analysis, and their percentage distribution exceeds 100%, as the open question offers opportunities for 
multiple answers. 
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Based on the statistical data processing, the following more important class and extracurricular 
activities are formed, which are offered by the surveyed students, such as: 

1 “To make changes in the curriculum of literature and to comply with the current reading interest 
of modern youth; to study more interesting and contemporary works” – 74.3%;  

2 “Teachers help children realize that books can be interesting and fun, not just boring and 
obligatory. In this way, over time, children themselves will want to read more – 68.1%”;  

3 “To include a culture awareness class in the school curriculum, during which to discuss and 
recommend interesting books, to discuss theatrical productions, films, remarkable personalities, 
etc.” – 55.6%;  

4 “To appoint and encourage more active and capable teachers, especially teachers of literature” 
– 51.9%;  

5 “To organize clubs in schools and interest groups in forums and social networks to discuss 
books read and the benefits of reading – 45.2%”;  

6 “To establish book crossing areas in schools, universities and other socially important places to 
maintain or increase the interest in the book – 38.4%”;  

7 “To organize competitions for creating comics based on books or illustrations in children's and 
teenagers' books – 33.5%”;  

8 “To Invite famous writers and poets to give educational lectures to encourage reading books – 
22.3%”;  

9 “To decorate the walls of schools with wise quotes from books and interesting illustrations to 
them; on each school desk to have different motivating phrases and expressions – 18.5%”;  

10 “To organize more reading campaigns and charity campaigns with books aimed at young 
people – 15.2%” , etc. 

The semantic analysis shows that students realize the important role of teachers in the formation of 
interest in reading literary works; offer updating literature curricula; share an opinion on the need to 
participate in clubs, interest groups, games, competitions, internet forums, etc. to discuss literary 
issues and cultural topics in general with peers, as well as to create book crossing areas in 
communicative places, organizing charity campaigns, etc. events, which can also be considered as an 
expression of their civic responsibility and social commitment. 

5 CONCLUSIONS 
The aim of the presented research is to outline the benefits of reading books for the formation of the 
personality of adolescents in the conditions of digital transformation in modern society through the use 
of world-renowned methods in the field of psychology such as the Big Five [11], [12] and BNSG-S [16]. 
The results of the study reveal that young readers are more likely to develop important personal skills, 
character traits, inner motives and values such as benevolence, intellect, imagination, gaining new 
experience, competence, etc. compared to illiterate young people, which confirms the research 
hypothesis. Therefore, reading is an important factor for mental well-being and optimal functioning of 
the personality in the concept of life development in the youth period [1]. 

The empirical research also raises some issues related to the implementation of effective educational 
initiatives to promote reading books among young people, including studying more attractive literary 
works at school, more active literature teachers, organizing literary clubs, competitions, public lectures, 
charity campaigns, etc. The obtained results can be used for the development of effective educational 
policies and practices for the improvement of the activity of the pedagogical staff, for the stimulation of 
the youth development and the civic initiative in the promotion of literacy among younger generations. 
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DEVELOPMENT OF COMBINATORIAL THINKING BY MEANS OF 
NON-STANDARD GEOMETRIC PROBLEMS 

Karel Pastor, Jitka Hodaňová  
Palacký University in Olomouc (CZECH REPUBLIC) 

Abstract  
Both combinatorics and geometry are very important components of mathematics education, so it 
seems to be useful to develop the combinatorial thinking by means of non-standard geometric 
problems. Combinatorial geometry studies geometric objects and their combinatorial structure. 
Specially, covering chessboard problems can be very attractive for students. For example, the well-
known Gomory problem deals with the situation when we remove two arbitrary squares of different 
colors from the chessboard, and then we ask if it is possible to cover the remaining portion of the 
board with dominoes without disturbing the original piece.  

In our paper, we will focus on geometric problems developing combinatorial thinking from the 
Mathematical Kangaroo competition, Junior category. We will show examples of such interesting 
problems with their solutions.  

We will also show how to use Geogebra program during solution of some non-standard geometric 
problems (requiring combinatorial considerations), thus helping to develop digital literacy of pupils.  

We will look, using Spearman's correlation coefficient, at the relationship between the number of 
examples requiring combinatorial considerations and the number of solvers with excellent results.  

Keywords: combinatorics, geometry, non-standard problems. 

1 INTRODUCTION  
It is very important to develop a level of combinatorial thinking. The ability to combine is needed in 
many professions and is useful in everyday life. The mathematical competition "Mathematical 
kangaroo without borders" offers a large number of tasks each year that can help increase the level of 
combination skills. In our paper, we will focus on geometric problems developing combinatorial 
thinking from the Mathematical Kangaroo competition, Junior category. We will show examples of 
such interesting problems with their solutions.  

Moreover, we use Spearman's correlation coefficient to investigate the relationship between the 
number of examples requiring combinatorial considerations and the number of solvers with excellent 
results.    

2 METHODOLOGY 
In Table 1, we can find the number of combinatorial examples given in the competition Mathematical 
Kangaroo, category Junior, in the Czech republic, and the percentage of the best competitors with 
the result more than 100 points during the years 2005-2019 [1].  

The Spearman correlation coefficient will be used to state the relationship between the previously 
mentioned variables. Table 2 is suitable for calculating the Spearman correlation coefficient. In the 
last column of Table 2, di denotes the difference between the ranks given in the third and the fifth 
column of Table 2 for years 2005-2019, respectively. 
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Table 1: Mathematical Kangaroo, Junior, 2005-2019 

Year 
Number of 

combinatorial 
examples 

Number of 
combinatorial 
examples in % 

The total 
number of 

Junior 
solvers 

Number of 
researchers with a 
total of 101 - 120 

points 

Number of 
researchers with a 

total of 101-120 
points in % 

2005 11 45,8 18 333 61 0,3327 
2006 10 41,7 18 003 33 0,1833 
2007 9 37,5 17 804 26 0,1460 
2008 7 29,2 19 101 65 0,3403 
2009 6 25,0 18 711 29 0,15499 
2010 8 33,3 18 711 88 0,4703 
2011 9 37,5 16 326 49 0,3001 
2012 8 33,3 15 021 35 0,233 
2013 6 25 15 503 27 0,1742 
2014 7 31,8 15 479 22 0,1421 
2015 11 45,8 15 559 32 0,2057 
2016 9 37,5 16 001 48 0,29998 
2017 10 41,7 16 326 34 0,2083 
2018 9 37,5 15 233 19 0,1247 
2019 11 45,8 15 941 91 0,5709 

Table 2. Spearman’s rank correlation coefficient 

Year 
Number of 

combinatorial 
examples 

Rank: number of 
combinatorial 

examples 

Number of 
researches with a 
total of 101-120 

points 

Rank: number of 
researches with a total 

of 101-120 points 
 

2005 11 12,5 61 4 72,25 
2006 10 4,5 33 10 30,25 
2007 9 7,5 26 13 30,25 
2008 7 12,5 65 3 90,25 
2009 6 14,5 29 12 6,25 
2010 8 10,5 88 2 72,25 
2011 9 7,5 49 5 6,25 
2012 8 10,5 35 7 12,25 
2013 6 14,5 27 11 12,25 
2014 7 12,5 22 14 2,25 
2015 11 2 32 9 49 
2016 9 7,5 48 6 2,25 
2017 10 4,5 34 8 12,25 
2018 9 7,5 19 15 56,25 
2019 11 2 91 1 1 

For the Spearman correlation coefficient, we will use the formula [2] 

. 

3288



3 RESULTS 
In our case, we obtain that  and it means that there is no or negligible relationship between 
the number of examples requiring combinatorial considerations given in the competition Mathematical 
Kangaroo, category Junior, in the Czech republic, and the percentage of the best competitors with the 
result more than 100 points during the years 2005-2019. Thus, excellent students seem to master 
combinatorics, arithmetic and geometry just as well.  

4 EXAMPLES 
In this section, we would like also to show some examples of non-standard geometric problems 
(requiring combinatorial considerations) from the competition Mathematical Kangaroo, category Junior.   

Example 1 ([1], 2015, Junior, Example 8]. The number of right angles in some convex pentagon 

is . Which is the complete list of the possible values of ?   

(A) 1,2,3 (B) 0,1,2,3,4 (C) 0,1,2,3 (D) 0,1,2 (E) 1,2 
Solution. It is obvious that no convex pentagon can have 4 or more right angles. On the other 
hand, Fig. 1 shows that convex pentagon can have 0, 1, 2 and 3 right angles, respectively.  

 
Figure 1. Pentagons 

So, the answer (C) is correct 
Example 2 ([1], 2015, Junior, Example 8]. Several points are marked on a line, and all possible 
line segments are constructed between pairs of these points. One of the points lies on 80 of 
these segments; another point lies on 90 segments. How many points were marked on the line? 
(A) 20  (B) 22  (C) 80  (D) 90  (E) impossible to determine 
Solution. Supposing that there are 21 points on a line, it is not possibility to find the point 

satisfying that  points lie to his left and  points lie to his right together with . Indeed, 

we have  and . So, the answer (A) is not correct.  
On the other hand, supposing that there are given 22 points on a line, we can find the points 

satisfying the conditions of our example. Really,  and  and 

. See points A and B on Fig.2, respectively. Thus, the answer (B) is correct.   

 
Figure 2. Line with 22 points 

Example 3 ([2], 1999, Junior, Example 1]. The cube is painted in two colours, so that three 
walls are painted in white and three in green. How many different colour combinations of the 
cube are possible? 
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(A) 1   (B) 2  (C) 3  (D) 4  (E) 6 
Solution. To determine the total number of different colour combinations of the cube, it is 
decisive whether there is a pair of opposite walls painted in the same colour. In the positive 
case, therefore, a pair of walls, such as the upper and lower bases, and one side wall are 
coloured. All these positions are equivalent and therefore represent one colour combination of 
the cube. If no pair of opposite walls is painted in the same colour, then there is a vertex in 
which three equally coloured edges touch. This method of colouring is the only one for this 
condition. In total, therefore, there are only two colour combinations of the cube that meet the 
required conditions. 
Example 4 ([2], 1999, Junior, Example 18]. At the entrance to the fortress, cannonballs of the 
same size are stacked in the shape of a pyramid. The base is in the shape of an equilateral 
triangle and is composed of a number of spheres. Which of the following numbers can express 
the number of cannonballs of the entire pyramid? 
(A) 200  (B) 210  (C) 220  (D) 250  (E) 256 
Solution. Consider the number of spheres in each layer of the pyramid. At the very top, there is 
a single ball, under it are placed 1 + 2 = 3 balls, in the third layer there will be a total of 1 + 2 + 3 
= 6 balls. For the number of spheres in the nth layer, it will be valid: 
1 +2 +3 + … + n = n(n + 1)/2 
The easiest way to find out the number of spheres in the entire pyramid is to express the 
numbers of spheres in individual layers and the corresponding number of spheres of the whole 
pyramid. The numbers of spheres in individual layers are: 
1, 3, 6, 10, 15, 21, 28, 36, 45, 55, 66,… 
The corresponding numbers of spheres of the whole pyramid: 
1, 4, 10, 20, 35, 56, 84, 120, 165, 220, 286, … 
The solution is therefore the number 220. 

5 CONCLUSIONS 
In our article, we wanted to emphasize the importance of geometric problems developing 
combinatorial thinking. We mentioned the Mathematical Kangaroo competition as an excellent source 
of these examples, we focused on category Junior. Using the Spearman correlation coefficient, we 
showed that  
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Abstract 
The current context is characterized by a growing instability, uncertainty, complexity and ambiguity 
(VUCA Concept: Volatility, Uncertainty, Complexity, and Ambiguity). Several studies have sought to 
understand this concept and the way professionals, in different stages of their careers, are adapting to 
VUCA world. The way companies deal with professionals in changing times has also been studied.  

The present study aims to analyse the adaptation and skills development of the final year students in 
higher education (HE) to a hybrid labour market, as a result of the world covid-19 pandemic. At the 
moment of their experience in the labour market (internship of 360 hours at a company), HE students 
were surprised by the pandemic, which forced them to adapt abruptly, something which had never 
been experienced before by students, teachers and companies. The study also addresses the 
adaptation made by companies that, in the midst of a lockdown, kept students in this labour 
experience process, but in a remote way.  

Based on this framework, we seek to analyse the adaptation process of final year students in HE, who 
are undergoing an internship, to an unforeseen change: mandatory confinement due to covid-19 
pandemic. This study is based on a quantitative methodology, by conducting a questionnaire survey 
addressed to internship students. 

The contributions of this study are relevant for three stakeholders – higher education institutions (HEI), 
teachers and companies. In the case of HEIs, because these must invest in the development of soft 
skills that enhance the adaptation of students to VUCA environments; for the teachers, because these 
are the supervisors in this phase of transition to the labour market and they will support and enhance 
this integration; and for companies, in order to help them to develop mechanisms for talent growth and 
retention in VUCA contexts. 

Keywords: Internship, Higher Education, Soft skills, VUCA 

1 INTRODUCTION 
More than ever we are facing a constant changing working environment, for which universities should 
look carefully, in order to offer appropriate training to prepare students to adapt to a volatile, uncertain, 
complex and ambiguous (VUCA) work environment [1]. The VUCA concept is used in modern 
businesses, governments, and many other organizations [2], to describe an unprecedented scale and 
complexity of challenges that the world are facing today [1]. Higher Education Institutions (HEI) should 
carefully follow this reality, being called to train students to become capable of dealing with complex 
issues and systems both in scientific and professional environments [1]. 

The Covid-19 pandemic has intensified this reality, and together with the continuous development of 
technology, have had a considerable impact on the learning methods, communication and organisation, 
informing and relating to others in society [3]. In the VUCA world, HEI should make efforts to make students 
the protagonists of his teaching-learning process and taking into account the exponential increase in 
scientific knowledge and the technological revolution, which has a strong impact on the labour market [3]. 

Additionally, a closer collaboration between HEI and industry, will provide students the context to 
develop the required skills to face the VUCA world, by improving the quality of education and shift from 
the established internally focused, discipline-based framework of higher education to that of a stronger 
level of industry and societal relevance that improves both society and higher education objectives [4]. 
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International organisations such as OECD and UNESCO are also aware of these challenges, pointing 
out the need to prepare students for the VUCA world, emphasising social-emotional competencies as 
necessary to deal with such conditions [5]. 

A study conducted at a university level, showcased that the integration of principles project-based 
learning, interdisciplinarity, close collaboration between faculty and external partners, and active 
mentoring in the course curricula structure, are playing an important role in equipping students with 
future work skills to cope with a VUCA work environment [1]. 

Evidences from the literature demonstrates that universities and industry have a vital role in the way 
they contribute to develop the necessary skills of students in order to face the VUCA world, such as 
critical thinking, problem solving, teamwork and digital competencies [1]. 

The transition to the labour market by HEI students represents a unique journey, which can face some 
barriers, such as the lack of career agency during graduation and professional experiences, as well 
the late career exploration processes. To overcome this barriers, it was evidenced that experiences 
promoting the development of competencies through supportive practice from teachers, mentors and 
colleagues, facilitate the transition to the labour market [6]. One of the main conclusions from other 
study conducted at a HEI level, highlights the importance of a stronger focus on developing practical 
experiences during university studies, which contributes to mitigate the impact of the transition from 
university to the labour market. These practical experiences contribute to increase the knowledge 
about the labour market, self-knowledge (interests and competencies) and self-efficacy. This study 
also refers that is needed a closer collaboration between university and societal organizations and 
industry, mainly with the purpose of creating opportunities for students to exercise the transfer and 
application of competencies, to develop career exploration and self-confidence [6]. 

Internships at the university level represent an important contribute to the transition to the labour 
market. Getting students to learn and develop competencies through internships is one of the core 
goals of an internship course. Facing the strong challenge due to the Covid-19 pandemic, universities, 
industry and students were forced to adopt a hybrid work model, in order to guarantee the realisation 
of this relevant learning experience that internships represent. According to a study conducted at this 
level, it is imperative to validate whether virtual internships can provide as meaningful an educational 
experience as on-site internships. This study showed that more students perceived that they had 
gained additional skills that might not have been gained if the internship was on-site than those who 
did not. Despite this, not all students consider that the virtual internship contributes to improving their 
preparation for the labour market. The authors of this study concluded that virtual internships can be 
as good as on-site internships, if well-planned and designed, being an empowering learning 
experience that allows students to capitalize on the practical strengths while applying classroom 
learning experiences to real management contexts [7]. 

Another relevant conclusion from the study [7] was the role of the supervision from the site 
supervisors, that was identified to be the most important factor that determines the successful learning 
experience of internship students, being highlighted the relevance of clarity and frequency of 
communications and the feedback from site supervisors. Additionally, written communication skills 
appear to be more relevant for students than oral communication skills for an effective and efficient 
communications in virtual internships. Another challenge for virtual internships is to provide more 
networking opportunities as networking is one of the most important benefits interns can get out of 
internships, especially for interns who have few professional contacts. 

Both VUCA world and pandemic Covid-19 have been a major challenge for universities and students 
regarding to the skills development, more specifically for students regarding to their transition to the 
labour market. Evidences from the literature highlights the relevance of internship that offers to 
students a way to acquire and develop skills which will be relevant to face the VUC world. Both on-site 
and virtual internship seem to play an important role for students, to develop skills and to prepare them 
for the labour market, with the virtual internship enabling the development of skills resulting from the 
virtual experience, such as written communication, technological skills, among others. 

2 METHODOLOGY 
For the purpose of this investigation, the study subjects included student interns that were in an 
internship context in March 2020, when compulsory lockdown was determined by Portuguese 
government, due to Covid-19 Pandemic. As a result, all internships in the 2nd semester of 2019/2020 
had to transition to a remote format. 
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Based in Parker and Jones [7], and Lisá, Hennelová and Newman studies [8] a survey was conducted 
to gather quantitative data about perceptions of student interns on the remote internship experience 
and satisfaction. The survey has 4 scales: Importance of dimensions in the context of curricular 
internship; Develop of dimensions in the context of curricular internship; Satisfaction with internship 
and Evaluation of Internship. Using a 5-point Likert scale, students were asked to evaluate the four 
scales items. 

In total, 113 student interns were invited to answer the questionnaire and 51 participated and 
completed it giving an overall response rate of 45,1%. The data was collected during the first fifteen 
days of April. 

3 RESULTS 
All data from questionnaires were analysed using Statistical Package for Social Sciences (SPSS) 
version 26. The data was analysed using descriptive analysis calculating a ranking of items in each 
scale. The ANOVA test was performed to understand if there were differences in the answers given 
according to the percentage of internship time done remotely. 

For the 31 items included in Importance scale (from 1-not important to 5-very important), student 
interns were invited to make an evaluation of the importance in the context of curricular internship of 
different skills and abilities. 

In students’ perspective ability to gain new knowledge is the most important topic (4.78). Teamwork, 
ethical behaviour, overall satisfaction are also perceived as a very important skills. 

Is relevant to point out that all the items were evaluated with more than 3, in a 1 to 5 points scale. 

Table 1. Importance of dimensions in the context of curricular internship 

  Mean Std. Deviation 
Ability to gain new knowledge 4.78 .461 
Teamwork 4.73 .493 
Ethical Behaviour 4.73 .532 
Overall satisfaction 4.73 .568 
Performance of assignments 4.71 .540 
Learning from feedback 4.69 .547 
Field knowledge 4.63 .692 
Learning from experience 4.63 .720 
Flexibility, adapting to change 4.59 .606 
Field experience 4.57 .831 
Overcoming obstacles 4.57 .671 
Ability to Achieve a Goal 4.55 .610 
Self-confidence and self-expression 4.49 .703 
Ability to work independently 4.49 .703 
Engagement, willingness to do something extra 4.47 .731 
Written presentation, preparation of documents 4.47 .674 
Communication skills in conflict resolution 4.45 .730 
Responsible access to work 4.45 .730 
Optimism for the future 4.43 .700 
Analysis and problem solving 4.43 .700 
Oral speech, presentation 4.43 .755 
Conviction that I can finish my job 4.39 .666 
Psychological resistance 4.39 .802 
Innovation 4.37 .720 
Realistic view of yourself 4.35 .796 
Patience, self-esteem 4.25 .821 
Decision making 4.24 .907 
Computer skills at user level 4.22 .832 
Negotiating skills 3.92 .935 
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Leadership 3.90 .900 
Numerical, mathematical skills 3.33 .952 

In a second part of the survey, the interns were asked to evaluate, using a 5-point Likert scale (from 1-
not developed to 5-very developed) the same dimensions as presented in section 1, considering how 
the internship had enabled their development. 

As can be seen in table 2 ability to work independently was the most developed skill (4.33). Ethical 
behaviour (4.29), flexibility, adapting to change and performance of assignments have obtained a high 
rating. 

It is noteworthy that only the numerical and mathematical skills obtained an average rating of less than 
3, indicating low development level. 

Table 2. Development of dimensions in the context of curricular internship 

 Mean Std. Deviation 
Ability to work independently 4.33 .931 
Ethical Behaviour 4.29 .986 
Flexibility, adapting to change 4.24 .971 
Performance of assignments 4.24 1.050 
Overcoming obstacles 4.18 .994 
Learning from experience 4.16 1.138 
Ability to gain new knowledge 4.14 1.265 
Written presentation, preparation of documents 4.14 .849 
Psychological resistance 4.10 .944 
Responsible access to work 4.10 1.188 
Self-confidence and self-expression 4.08 1.093 
Teamwork 4.08 1.246 
Ability to Achieve a Goal 4.04 .979 
Conviction that I can finish my job 4.00 1.058 
Overall satisfaction 4.00 1.281 
Analysis and problem solving 3.94 1.156 
Innovation 3.94 1.207 
Learning from feedback 3.94 1.318 
Patience, self-esteem 3.90 1.153 
Realistic view of yourself 3.90 1.118 
Communication skills in conflict resolution 3.84 1.065 
Computer skills at user level 3.84 1.084 
Field knowledge 3.82 1.178 
Oral speech, presentation 3.80 1.132 
Success expectations 3.78 1.172 
Optimism for the future 3.78 1.222 
Engagement, willingness to do something extra 3.78 1.376 
Field experience 3.76 1.176 
Decision making 3.61 1.201 
Leadership 3.18 1.244 
Negotiating skills 3.10 1.315 
Numerical, mathematical skills 2.63 1.296 
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Table 3 presents the evaluation, in a 5-points Likert scale (from 1-very dissatisfied to 5-very satisfied), 
of the satisfaction with the internship, based on the evaluation of 9 items. 

Of note is the satisfaction with the interaction frequency with the internship supervisor (4.12), as well 
as the feedback from supervisor on a regular basis (4.02). The networking opportunity is the lowest 
rated dimension (3.16). 

Table 3. Satisfaction with internship 

 Mean Std. Deviation 
Frequency of the meeting with a supervisor 4.12 1.291 
Feedback from supervisor on a regular basis 4.02 1.378 
Supervisor’s instruction/training on tasks 3.98 1.378 
Resources and equipment 3.71 1.418 
Onboard process/orientation 3.63 1.428 
Training 3.53 1.317 
Overall satisfaction with virtual internship experience 3.51 1.433 
Amount of tasks/workload 3.33 1.227 
Networking opportunity 3.16 1.377 

In the Evaluation of internship scale, student interns were asked for the overall evaluation of the 
internship, based on 5 items, in a 5-points Likert scale (from 1-strongly disagree to 5-strongly agree). 

Regarding to this scale, should be noted a less positive global evaluation than in the previous scales.  

It is worth noting the mean evaluation of 3 items on this scale, was below 3: I think universities should 
allow for virtual internships, post-pandemic (2.90), I acquired additional skills that may not have been 
obtained if the internship was on-site (2.41) and My virtual internship experience prepared me just as 
well for a full-time job as a face-to-face internship would have (2.31). 

In contrast, students evaluated positively the preparation of internship site (3.55) and their ability to 
reflect on the virtual experience recognizing their strengths and weaknesses (3.51). 

Table 4. Evaluation of Internship  

 Mean Std. Deviation 
My internship site was well prepared for a virtual internship 3.55 1.460 
I was able to reflect on this virtual experience and recognize my strengths and weaknesses 3.51 1.138 
I think universities should allow for virtual internships, post-pandemic 2.90 1.330 
I acquired additional skills that may not have been obtained if the internship was on-site 2.41 1.314 
My virtual internship experience prepared me just as well for a full-time job as a face-to-
face internship would have 2.31 1.175 

Finally, to understand if there were differences in the answers given according to the percentage of 
internship time done remotely, a ANOVA test was performed. The results showed a significant 
statistical difference in only one item “My virtual internship experience prepared me just as well for a 
full-time job as a face-to-face internship would have” (p<.05). 

To identify the differences between the percentage of internship time done remotely it was performed 
the Bonferroni Post Hoc test (Table 5). This test showed a significant difference between those that 
have less than 50% internship time done remotely and those who have 100% internship time done 
remotely. Those that have done the internship less than 50% remotely feel more prepared to face the 
labour market than the ones 100% remotely. 
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Table 5. Bonferroni Post Hoc test 

(I) percentage of internship time 
done remotely 

(J) percentage of internship 
time done remotely 

Mean difference (I-
J) 

Std. 
Deviation p-value 

Less than 50% Between 50% and 69% .571 .497 1.000 

Between 70% and 99% .988 .471 .248 

100% 2.071 .688 .025* 

Between 50% and 69% Less than 50% -.571 .497 1.000 

Between 70% and 99% .417 .354 1.000 

100% 1.500 .613 .109 

Between 70% and 99% Less than 50% -.988 .471 .248 

Between 50% and 69% -.417 .354 1.000 

100% 1.083 .592 .443 

100% Less than 50% -2.071 .688 .025* 

Between 50% and 69% -1.500 .613 .109 

Between 70% and 99% -1.083 .592 .443 
*The mean difference is significant at the 0.05 level. 

4 CONCLUSIONS 
The transition to the labour market by the HE students is always a challenge, however scenarios like 
VUCA world and Covid-19 pandemic represent an additional effort for students, having to experience 
an internship in a hybrid model.  

The present study aims to analyse the adaptation and skills development of the final year students in 
HE to a hybrid labour market, as a result of the world Covid-19 pandemic, that obliged the students to 
do the internship in a remote way. 

To understand the students’ adaptation and their perspective on internships, a survey was conducted 
based on the studies of Park and Jones [7] and Lisá, Hennelová and Newman [8]. 

In the students’ perspective ability to gain new knowledge is the most important area to be developed 
in a context of internship. The skills teamwork, ethical behaviour, overall satisfaction are also 
considered as very important to be developed.  

Evaluating the skills developed in the internship context, students referred the autonomous work as 
the most developed competence, which refers to the internship characteristics in a remote 
environment as demonstrated by Park and Jones [7]. In the same way, flexibility and adapting to 
change, were also the most developed skills in this context.  

About the internship evaluation, students highlight the role of the supervisor, namely the frequency of 
meetings, the feedback on a regular basis as well the instructions/training on tasks. In fact, the 
importance of supervisors in the internship context is crucial in its success, being even more important 
in a context of uncertainty, such as the one the students experienced in the internships carried out in 
2020, being aligned with the literature [7]. 

Finally, it should be noted that the students' assessment of the experience was not very positive, 
considering that the remote internship did not prepare them for professional integration as a face-to-
face internship would have done. This difficulty perceived by the students refers to the importance, 
already highlighted in the literature [1], [6], [7], of preparing the internship modalities carefully, 
enhancing the development of the students' skills. 
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Abstract  
The Qubism 3D modeling simulator (Q3DM) was used as an aid in teaching visual representations of 
Orthogonal Projections (OP) in the 1st Cycle of General Secondary Education [1]. This study 
demonstrates the applicability of this type of computer simulator in teaching the technical design content. 
This simulator allows to obtain real and motivating representations, it also has the advantage of allowing 
the manipulation of the image to obtain a representation with imaginary auxiliary lines parallel to the 
projection planes. The Visual Education discipline is one of the subjects in which students from the 1st 
cycle of General Secondary Education in Mozambique express less interest; in the opinion of these 
students, the contents are difficult to understand due to the abstract concepts that are used [2]. In this 
work, it was investigated whether the Q3DM simulator can help in the development of skills in students 
regarding the process of connecting the abstract/imaginary to the concrete/real. The purpose of this 
research was to use the software Q3DM to identify the three orthogonal views of given pieces; visualize 
the abstract graphical representations and check if the Q3DM simulator helps to clarify the visual 
representations of the OPs. The methodology used in the investigation was a quasi-experimental design 
without control groups to demonstrate causality between an intervention and outcomes [3]. A single pre-
test measurement is taken, an intervention is implemented, and a post-test measurement is taken. This 
quasi-experimental design study uses both pre-test and post-test measurements as well as 
nonrandomly selected control groups. The results indicate that it is possible to classify the visual 
representations of OPs using the Q3DM simulator [4]. The results also suggest that the use of simulators 
in Visual Education classes can be a very useful tool to encourage, motivate and improve students' 
academic success in this discipline. 

Keywords: Qubism 3D modeling, orthogonal projections, visual representations.  

1 INTRODUCTION 
We understand the world around us through a simple look. Our eyes observe and collect important 
information, sometimes we do not even need to think. Our gaze is a special gift that we must understand 
the world and relate to it. When we intend to transfer to paper (two-dimensional space) what we see, 
we are not always able to represent it in a rigorous way and when we do, this task results from a spatial 
learning involving a series of mechanisms, not extremely easy to use. Therefore, the heart of this article 
lies in the fundamental question that is: can Q3DM help students to clarify the representations of POs? 
For this, the three views were identified from figures given using the Q3DM but visualizing the abstract 
graphic representations. In drawing through views, projections are used to make their visual 
representations. For each view, the observer is positioned at a different point from which he sees only 
two dimensions. Thus, in the same way that written verbal language requires literacy, in turn, the 
execution and interpretation of the graphic language of technical drawing requires specific training. This 
training/classes have often been considered difficult to understand. Projections in technical design is 
one of the themes that intimidates students in General Secondary Education in Mozambique because 
they believe that the same is difficult [1]. 

1.1 Theoretical framework 
At this point, the theoretical contents referring to Information and Communication Technologies (ICTs), 
POs, simulations and discussions that provide theoretical support for the relevance of the research are 
presented. 
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1.2 Information and Communication Technologies 
The society in which we live is dominated by ICTs and Education is not left out of this dynamic. ICTs 
can be defined as a set of technological resources, used in an integrated manner, with a common 
objective. Today, science and technology are developing rapidly. Technological development has an 
impact on the development of learning methods and means, particularly in the use of computers and 
the Internet [2]. 

1.3 Simulations 
The use of ICT's can make the learning process more interesting and challenging, facilitating teachers 
and students in the teaching-learning process [3]. Simulations allow the study of social or physical cases 
(systems) through variation of variables that define the behavior of systems. In such scenarios, users 
can actively participate, even when reality is too dangerous, expensive, complex, fast, or slow and 
develop intuitive understandings of abstract phenomena [3]. Q3DM allows you to design and build 3D 
parts using digital building blocks that can be added, deleted, moved, stretched, tilted, geometric, rotated 
and colored with a couple of touches. 

1.4 Orthogonal Projection 
The projection of an object is based on the process by which lines are drawn, starting from the observer, 
and passing through the vertices of an object, to a surface called the projection plane. 

Orthogonal projection (PO) is the process of representation in a system, which consists of the method 
of projecting objects on certain planes [4]. Thus, the concept of PO is defined as being the graphical 
representation of any object or figure, in the projection plane. The representation by means of PO 
consists of drawing objects by their views or parts that constitute them, that is, it is the separate 
representation of what can be seen in an object from the different observation positions, to allow a 
complete view of it. 

1.5 Importance of Orthogonal Projection 
PO is applied to the drawn representation, destined to the construction of buildings, objects of common 
use, parts, design of automobiles, boats, bridges, ships, stadiums, computers, airplanes, industry, in 
some areas of engineering, architecture, industrial design, among others. In the planning of industrial 
designs, nothing is done without the conception of what is intended to be done. 

2 METHODOLOGY 
This section describes the methodology used, the type of research, the method of approach, the 
population, the sample, the technique and the data collection instrument and the procedures proposed 
for the analysis of that data. For the purpose of the article, we opted for a quasi-experimental research 
because Q3DM was applied, in a quantitative approach due to the fact that it translates the opinions 
and information obtained in numbers. The quantitative method uses mathematical language as the basis 
for interpreting the collected data and aims for results that relate to the empirical reality and the theories 
that support the study [5], [6]. 

2.1 Population 
The population of this study was students from the 10th year of General Secondary Education at College 
Modern de Mozambique. The choice of this population was due to the fact that they are students who 
have been working with the theme of OP since the 9th grade and faced difficulties in some abstract 
concepts. 

2.2 Sample 
The sample is defined by the same authors mentioned above as “[...] a conveniently selected portion of 
the universe (population); is the subset of the universe. ''For the study in question, we used the 
intentional sampling method, of a pragmatic or intuitive character, consisting of 15 (N = 15) students in 
General Secondary Education, 7 of whom were male and 8 females, the average age of the respondents 
was 15 years old. 
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2.3 Data collection technique and instrument 
For the data collection of this research, a questionnaire survey was used, which is an instrument 
composed of a set of standardized and predefined questions, questions, or items, which aims to 
measure attributes or characteristics related to people, organizations, processes or phenomena [7]. The 
questions were constituted as closed questions or fixed alternatives, in the pre-test and in the post-test 
application exercises were added to measure the degree of perception of the representations of the PO 
in the students. The survey corresponded to an organized way and aimed to collect information about a 
specific focus of interest, as was the case of the problem under study. 

3 RESULTS 
At this point, the data collected through pre and post tests are analyzed and discussed. The data 
collected indicates the degree of knowledge of Q3DM on the part of the students if they had already 
used it and if they had already handled Q3DM in their educational practices. These students answered 
and solved three exercises of application of three pieces, with different degrees of difficulty (low, 
medium, and high). After performing the pre-test, the students had a Q3DM presentation class where 
they had the opportunity to learn how the simulator works, what are its advantages (it is manipulated on 
a smartphone; this hybrid and portable device allows it to be used in a classroom environment class 
more specifically for Visual education; and occupies 1.64 Megabytes on the smartphone) and the 
disadvantages (the digital building blocks that form the pieces when enlarged create small vertices at 
the edges), the Q3DM is simple to manipulate, it's touch making it interactive and allows the student to 
place the view in the desired position of the piece. At the time of the presentation of the class, the 
students were very interactive, whenever they could manipulate the simulator showing great satisfaction 
and ease in learning. At the end of the class the students took the post-test, in this phase they also 
answered the three questions and solved the three application exercises. In relation to the results of the 
study, it was observed that the difficulties they have faced are not related to the theme under study of 
the OP, but are the result of the lack of auxiliary teaching means employed, this analysis was based on 
the compared data of the pre-test and post-test responses that were: 

In both tests the same questions were presented, the first was: do you know the Q3DM simulator? If 
you answered yes, are you able to visualize the three views of a piece and represent your POs with the 
aid of the Q3DM simulator? The third question was: do you use, or have you used the Q3DM simulator 
in your teaching practices? For these three questions, the data created in the pre-test answers showed 
that none of the students knew the simulated Q3DM; this was reflected in the following question, which 
was the inability to view the three views using the Q3DM; in the last question, the data also illustrated 
that 100% of the students in the class stated that they had never implemented Q3DM in their educational 
practices. 

The application exercises consisted of making the sketches of the PO of the 3 views, the first exercise 
of both tests was a simple piece (low degree of difficulty). See fig. 1. 

 
Figure 1. Simple piece. 

The data of the pre-test and the post-test revealed that 100% of the class did not present difficulties in 
the representation of simple piece. In the second exercise, it was a piece of medium difficulty. See fig. 2. 
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Figure 2. Part of medium degree of difficulty. 

The data shows in the pre-test that 57% of male participants solved correctly, 29% had minor flaws and 
14% made serious mistakes, for female participants 62% solved correctly, 25 % presented minor errors 
and 13% made serious errors. Remember that after the pre-test there was a class where the Q3DM was 
presented and manipulated, this had its impact on the post-test, as the data revealed that 100% of the 
class correctly solved the exercises. To this end, it was clear that the use of simulators suggests the 
preparation of didactic content such as animations or three-dimensional manipulative visualizations, as 
they facilitate the process of spatial visualization and accelerate the learning process. This learning 
process is more accelerated and profitable if students learn by doing, through discovery and 
experimentation, thus formalizing knowledge. 

In the last exercise of the piece with a high degree of difficulty. See fig. 3. 

 
Figure 3. Piece with a high degree of difficulty. 

The pre-test data revealed that 14% of male students had completely correct projections, 43% showed 
minor flaws and 43% had serious errors. The female responses illustrated that 38% presented correctly, 
50% were mild errors and 12% made serious errors. The post-test data revealed results quite different 
from the pre-test, remember that a Q3DM presentation class was carried out, this was reflected in the 
results because the male participants presented 86% of totally correct results and 14% showed slight 
errors, females showed 75% correct results, 13% had minor errors and 12% had serious errors. For 
students, it is equally important to associate what they learn with reality, that is, the Q3DM applicability 
in a practical reality. 

3.1 Discussion and interpretation of results  
The results of the research suggest that the use of the simulator makes teaching more effective and 
motivating. This statement answers the evidence of the results obtained from the analysis of the pre and 
post-tests. The data from the pre-test and post-test questionnaire applied to students of General 
Secondary Education, showed different results, in the pre-test in the first three questions the data show 
that 100% of the class did not know Q3DM, and had never applied it in their educational practices for PO 
representations. After the pre-test, there was the time for the class whose theme was the presentation of 
the Q3DM, where students had the opportunity to manipulate the simulator. At the end, the students 
answered the post-test questions, the data obtained revealed in the first three questions that 100% of the 
class already knew the Q3DM, that they already felt able to visualize the three views of a piece and that 
they had already represented the POs in their educational practices. For the three application exercises 
whose purpose was to represent by sketching the 3 views by their PO, the pre-test and post-test data were 
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quite different, because before the post-test there was a class for the presentation of the Q3DM, which 
contributed to satisfactory results. For the results of the first piece (simple piece) the data revealed that the 
students do not face difficulties in designing, but for the pieces with medium and high degrees of difficulty, 
the post-test data showed a notable improvement for both sexes. The results of the application exercises 
revealed that students developed conceptual knowledge around the activities developed in class, as only 
one female student maintained serious errors in the post-test, unlike the rest of the class who achieved 
totally correct results. The research proved and answered the research question that Q3DM can help 
students to clarify the representations of POs, as the use of the simulator favoured the acquisition of skills 
by students that can be applied to real pieces [8-10]. 

Taking into account these post-test results, it can be concluded that simulators can be an asset in 
teaching some technical design content, so this intervention with Q3DM leaves excellent indications as 
to the understanding of the contents in the teaching of POs. 

4 CONCLUSIONS 
The class on OP programmed for General Secondary Education, in the discipline of Visual Education in 
Mozambique [11], within the scope of this study, was researched at College Modern, with the help of 
Q3DM. The Q3DM proved to be effective for visualizing the three views of the different pieces studied. 
In view of the above, the research presents indications that Q3DM will contribute significantly to the 
theme of POs with the help of smartphones, it is expected that the present teaching-learning proposal 
will be interactive and motivating for students. For the academic world, this work may be of great 
relevance, due to the fact that students can achieve positive results in the short term. For educational 
practices, it is hoped that the research will also help teachers to reflect on the importance of using 
simulators in the school environment and thus add new values to their epistemic practices and their 
knowledge about the impact of technologies on Education. It is believed that the opportunity to present 
this research will be an asset, since the Q3DM and the smartphone can be facilitating and pleasurable 
resources in the study of PO for students. In this context, this work is expected to help in the 
development of new educational practices. 
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Abstract 
ª Introduction: 

Virtual reality has changed traditional media; they have become preferred and attractive with the 
innovative way of presenting media content in the new Internet environment. The key to this 
revolutionary change is in video technology. The engine of this process are young people in universities, 
where they experiment in virtual reality and develop it boldly. The huge potential of the technology and 
its application in the modern media through training in a university environment determine the relevance 
of this paper. 

ª Goal: 

The paper reveals the key to virtual reality learning as the ability to create a highly engaging 
environment. A more realistic immersion in the virtual environment makes it easier to memorize the 
learning material. These are some of the features that make VR training much better than regular 
training. 

ª Methodology: 

The use of virtual reality technologies in the educational processes is a new effective educational 
opportunity. The object of study is “close” to the learners and this is an advantage of virtual reality over 
the classical learning process. 3D modelling details and visualizes various processes, usually hidden 
from human eyes. They are immersed in the virtual world, surrounded by 360 degrees, which is a tool 
for concentration and maximum perception of the taught material. VR could also be defined as a new 
effective and popular communication channel. The virtual world transcends spaces, dimensions, reveals 
the invisible sides of processes, objects, situations. 2D and 3D animations could be used as a tool for 
preserving, promoting, and reviving crafts, objects of tangible cultural heritage and more. 

ª Presentation: 

The new interactive media (emails, chats, blogs, social networks, and social media) offer a different 
approach to understanding the media, the modern user is no longer just a consumer of the media 
product, but an active participant in the process of its creation. “Digital life” is becoming a daily routine 
using digital language and creates unlimited opportunities for self-expression and the realization of the 
democratic principles of building digital citizenship and a digital state. The emergence of the concept of 
“cultural heritage” is formed by the understanding of the irrevocability of values from the actual culture, 
and cultural values become symbols of new (postcolonial, migratory, diasporic) identities in the global 
cultural and information space. Digital technologies are changing the ways of forming and consuming a 
culture, which is presented through new digital models and transformations in the communication 
channels, accelerating the socialization of cultural heritage. 

ª Results and Conclusion: 

The creation of the new digital communication environment is a continuous process of the evolution of 
existing technologies and concepts – from large electronic computing machines to the use of miniature 
devices for both global and personal communication. But this process requires well-trained staff. The 
ability to solve real problems in everyday situations in a university environment creates professionals. 
The key to virtual reality learning is its ability to create a highly engaging environment. A more realistic 
immersion in the virtual environment makes it easier to memorize the learning material. Learners can 
practice their skills as many times as needed. These are some of the features that make VR training 
much better than regular training. 

Keywords: virtual reality, media, 3D animation, 3D objects. 
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1 INTRODUCTION  
Education is the foundation of a prosperous society because the transfer of knowledge has always been 
a priority for its development. In the age of digital devices and new technologies, virtual reality in 
education is becoming a real discovery for a new round of evolution. Virtual reality has changed 
traditional media; they have become preferred and attractive with the innovative way of presenting media 
content in the new Internet environment. The key to this revolutionary change is in video technology. 
The engine of this process are young people in universities, where they experiment in virtual reality and 
develop it boldly. The huge potential of the technology and its application in the modern media through 
training in a university environment determine the relevance of this paper.  

Using VR technology, university teachers will find it much easier to attract students’ attention to specially 
designed teaching materials. Virtual reality enables students to learn through experience. This is an 
extremely effective method for learning and memorizing information, as it involves many senses – sight, 
hearing, touch, etc. In addition, this way of learning is less stressful than traditional educational methods. 
The paper reveals the key to virtual reality learning as the ability to create a highly engaging environment. 
A more realistic immersion in the virtual environment makes it easier to memorize the learning material. 
These are some of the features that make VR training much better than regular training. 

2 METHODOLOGY 
The use of virtual reality technologies in the educational processes is a new effective educational 
opportunity. The object of study is “close” to the learners and this is an advantage of virtual reality over 
the classical learning process. 3D modelling details and visualizes various processes, usually hidden 
from human eyes. They are immersed in the virtual world, surrounded by 360 degrees, which is a tool 
for concentration and maximum perception of the taught material. VR could also be defined as a new 
effective and popular communication channel. The virtual world transcends spaces, dimensions, reveals 
the invisible sides of processes, objects, situations. 2D and 3D animations could be used as a tool for 
preserving, promoting, and reviving crafts, objects of tangible cultural heritage and more. The advantage 
of VR over the classical learning process is the factor of participation and virtual “proximity” of the object 
of study. For example, it is one thing to read about the construction of the Colosseum in a history 
textbook, and quite another to observe the process in real time. In medicine, virtual reality is already 
being used to train surgeons. The advantages of VR training are: 

• Visibility. With the help of 3D modelling, it is possible to detail and visualize various processes 
hidden from view, for example, to show chemical processes to the atomic level. 

• Immersion and engagement. The virtual world surrounds the student on all sides, 360 degrees, 
which allows him to fully concentrate and delve into the material. 

3 PRESENTATION  
The new interactive media (emails, chats, blogs, social networks, and social media) offer a different 
approach to understanding the media, the modern user is no longer just a consumer of the media 
product, but an active participant in the process of its creation. “Digital life” is becoming a daily routine 
using digital language and creates unlimited opportunities for self-expression and the realization of the 
democratic principles of building digital citizenship and a digital state. The emergence of the concept of 
“cultural heritage” is formed by the understanding of the irrevocability of values from the actual culture, 
and cultural values become symbols of new (postcolonial, migratory, diasporic) identities in the global 
cultural and information space. Digital technologies are changing the ways of forming and consuming a 
culture, which is presented through new digital models and transformations in the communication 
channels, accelerating the socialization of cultural heritage.  

Virtual reality has the power to turn even the most boring subject into fun and interesting. VR could be 
used as a kind of time machine with which students make a kind of journey – to return to the past or to 
peek into the future. It gives them endless opportunities to explore all hard-to-reach places such as space, 
the human body, the earth’s core. To create a virtual world using virtual response technology, certain 
virtual reality systems, 3D displays/monitors, special virtual reality goggles, VR helmets plus software and, 
of course, modelled content that the viewer will see and hear in the virtual space are used. [4] 

VR offers unique visualization tools. Virtual reality allows students specializing in cultural heritage-
oriented majors to explore museum collections at a great distance, see long-lost historical and cultural 
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artefacts, examine microscopic objects in detail, and to travel to any historical epoch. [5] In addition to 
the virtual tours of the museum exhibits, the virtual journey inside the paintings is gaining immense 
popularity. VR technologies through which students can get acquainted and “touch” the cultural heritage 
stored in the museum exhibitions of some of the largest museums, galleries, and libraries in the world 
and in Bulgaria are: 

• Virtual tours and excursions. 
• Shelves and showcases with virtual reality system. 

• Creating virtual exhibits. 
• Capturing and creating panoramic and spherical (360 degrees) video with possible integration of 

3D graphic models in real video 

The video in 360-degree format is realized by interacting with special virtual reality glasses and a special 
program that converts 2D images into 3D format, i.e., adding volume to them. With platforms and sites 
like Rumii, a virtual learning environment can be created. In this way, students could attend lectures and 
seminars. The advantages of these platforms are that they make it possible to organize a full interactive. 
[7, 8] 
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With the development of technology, the question arises how animations could be used as a tool for 
preserving and promoting crafts, which in the past have played a major role in the life and economic 
development and well-being of Bulgarians. In terms of preserving crafts for future generations, as well 
as their revival, 2D and 3D animations could be used as a tool in the presentation of crafts such as 
woodcarving, blacksmithing, pottery, carpet weaving, embroidery and more. 

2D animation has existed and evolved for hundreds of years. It creates a flat image that moves and is 
presented in height and width. Modern 2D animated clips are created by hand or by computer, and to 
create movement, it is required one image to be followed by another in a slightly different position, then 
followed by another image in another position, and so on. In the past, these images were created entirely 
by hand, and to create a one-minute clip were required about 1440 individual drawings with minimal 
difference in the movements of each drawing. In the modern world of technological solutions, almost all 
animations are made on a computer. Computer technologies allow creating an image and manipulating 
it in the way we want. Even if the artists illustrate the new cartoon characters or objects by hand, each 
sketch is then transferred to a computer program, and the characters are coloured according to a 
predetermined plan and the movements are created. [2,6] 

Today, this type of animation could be used to visually represent crafts and objects, a product of their 
activities. A project could be made to create a 2D animation presenting the Bulgarian embroidery and 
revealing the materials and techniques used in its production. The artist-animator could prepare 
drawings tracing the whole process of creating an iconostasis for a church or the making and decorative 
decoration of utensils for the life of the Bulgarian Revival, which due to the extremely interesting 
decorative motifs, figural compositions, braids, plant, and animal motifs become real works of art. 
Tracking each stage of the creation of these objects remembers forever the technique used to create 
them. The final product could be a few minutes video revealing the art of woodcarving. 

3D animation is most often used in visualizations that require the ability to interact and study the 
functionality of the object in more detail. It is characterized by a high degree of realism of the images. 
For 3D animation there are practically no impossible objects, realities, and characters to create, and it 
allows you to do things that are simply not possible in 2D animation. Once modelled, each 3D object 
could be considered as a physical object. It could be positioned in different ways and movements could 
be created that are impossible in the real world. The main advantage of 3D animation over 2D animation 
is that once created, 3D objects could be extremely well treated as a physical object or a 
master/craftsman. Textures and lighting could be used for the objects that appear in the animation, even 
the 3D image could be integrated into live video elements without problems. The lighting or movement 
of the camera could also be changed, which is very similar to traditional movie shooting, as the subject 
slides and moves within the window. With 2D animation, everything is redrawn, including the camera 
angle and light source, making it much harder to change a scene during the editing process. Much of 
3D animation happens with a piece of paper and a pencil. The design for the characters/craft and the 
setting is made, as well as the colour sense of the animation in each different scene. [3] 

An important stage in the creation of 3D animation is the creation of the so-called story board, which is 
a comic showing all the scenes and what happens in them. The work on the animated project begins 
with conceptual art, which outlines the first visual ideas, and everything is then subject to processing 
and changes. It could be said that the animation process is a small part of the whole process that goes 
through when working on the project. Before proceeding with the animation, the team that deals with 
the modelling of the characters (the craftsman, the craft that is presented and the technology used in it) 
and the settings provided by the 2D artists must build everything in the 3D programs. Then the artists 
paint and complete the textures of everything modelled. Before starting the actual animation, it is 
necessary to build a functioning skeleton for each character, which is then merged with the model. 
During the preparatory process of visualization, a ready-made main image is obtained, which is then 
animated and placed in a specific environment. After the creation of the realistically presented overall 
composition and its approval, the post-production process is started, including editing and audio design. 

The modelling program that could be used to create 3D animation is the Maya program, which is a 
universal animation program dealing with all aspects of 3D animation such as modelling, burping (the 
term used to create skeletons for animation) textures, animation, dynamics. [1] 

4 CONCLUSION 
Given the opportunities provided by 3D animation, it could be used to present crafts such as carpet 
weaving and pottery. The program that will be used to create the animation (Maya, 3ds Max, Blender) 
could create models of the materials that accompany the whole process of creating the carpet. From 
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the preparation of the wool to the weaving itself. With the help of 3D modelling, a model of a carpet 
making loom could be created, as well as virtual techniques and methodology for weaving the entire 
carpet can be designed virtually. 

The growing popularity of festivals and craft fairs is a prerequisite for making 3D animation a key tool 
for visualization and preservation for future generations of technologies and methodology used in the 
manufacture of products of extremely high cultural and ethnographic value. The created 3D animation, 
in turn, could become the basis of a 3D movie revealing the beauty of the respective craft and the 
craftsmanship of the master craftsman. 
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ONLINE RESOURCES OF GEOMETRICAL EXAMPLES 

Karel Pastor, Jitka Hodaňová  
Palacký University in Olomouc (CZECH REPUBLIC) 

Abstract  
Information technology has become part of the educational process in most European countries. 
However, it should not be just about using information technology to prepare for teaching or to present 
the curriculum. The digitization of the educational process should be implemented with the active 
participation of pupils and students. Digitization can also be reflected in the processing of assigned tasks 
by students.  

For modeling and solving more complex geometric problems, we can use, for example, the program 
GeoGebra or Cabri Geometry. With the use of these programs we have a very good experience in 
working with students. Using these programs, it is relatively easy to explain the solution of, for 
example, structural geometry problems. Database of all tasks from the international mathematical 
competition Mathematical Kangaroo, we recommend to mathematics teacher as a suitable study 
material in which students get acquainted with various methods of solving mathematical problems. 
Students can use digital technology to solve these tasks and digital programs. It is one of the forms of 
integration of digital technologies into the teaching of mathematics. 

In our article we will focus on tasks from the Mathematical Kangaroo competition, Cadet category. 
Among other things, we will look, using Spearman's correlation coefficient, at the statistical 
dependence between the number of geometric problems and the number of solvers with excellent 
results.  

The main aim of this article is to illustrate the fact that (online) teaching geometry today is much 
easier. 

Keywords: digitization in education, Information Technology, geometric problems. 

1 INTRODUCTION  
During the "state of emergency", which was declared in the Czech Republic in the period March - May 
2020 due to the threat of the population with the Covid-19 virus, we commissioned pre-service 
mathematics teacher geometric problems. Each student had a different geometric problem. To enter 
mathematical problems, we used a set of tasks from the international mathematical competition 
Mathematical Kangaroo without Borders. This international competition has been held in the Czech 
Republic since 1995. The Department of Mathematics of the Faculty of Education of Palacký 
University in Olomouc is a co-organizer of this competition for the whole Czech Republic and ensures 
the preparation and implementation of three categories, the Kangaroo category (pupils aged 10-11), 
Benjamin (pupils aged 12-13) and the Cadet category (pupils aged 14-15). In our article, we present 
examples of interesting geometric tasks that were entered in various years within the Mathematical 
Kangaroo competition in the Cadet category. At the same time, we present some interesting data and 
findings from the statistical evaluation of the years 2005-2019 of the competition in the Cadet 
category. We will be interested in whether the number of excellent solvers of problems in this category 
depends on the number of geometric problems. Section 3 lists, among the others, some selected 
competition examples from the Cadet category.  

In the area of the use of information technologies, the system of education in the Czech Republic is 
undergoing significant changes. ICT can be integrated into teaching at all types of schools through so-
called digital classrooms. These digital classes provide students with personal computers or laptops 
that are equipped with various programs for teaching both at school and at home [1]. 

According to [2], the goal of digital education is open education, digital literacy, informatics thinking 
and also digital technologies in education. The main priorities are to reduce inequalities in education, 
to support quality teaching and teachers as its key prerequisite, to manage the education system 
responsibly and effectively. 
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Programs that can be used to practice the curriculum (e.g. Terasoft tutorials) can be used for the 
teaching itself. You can meet Terasoft, which produces educational programs on the Czech market, 
since 1992. At this time, the first programs created by Terasoft were created to teach chemistry and 
mathematics. Other programs for modeling complex mathematical problems are, for example, Cabri 
Geometry, Geogebra, Maple, Mathematica. In the educational process of pupils and students, 
programs are also used to practice and consolidate the curriculum in the form of a didactic game and 
sources of information from electronic textbooks and encyclopedias.  

For modeling and solving more complex geometric problems, we can use, for example, the program 
GeoGebra or Cabri Geometry. With the use of these programs we have a very good experience in 
working with students. Using these programs, it is relatively easy to explain the solution of, for 
example, structural geometry problems. Database of all tasks from the international mathematical 
competition Mathematical Kangaroo, we recommend to pre-service mathematics teacher as a suitable 
study material in which students get acquainted with various methods of solving mathematical 
problems. Students can use digital technology to solve these tasks and digital programs. It is one of 
the forms of integration of digital technologies into the teaching of mathematics. 

2 METHODOLOGY 
Table 1 shows the number of geometric examples given in the competition Mathematical Kangaroo, 
category Cadet, in the Czech republic, and the percentage of the best competitors with the result more 
than 100 points during the years 2005-2019 [3].  
We will use the Spearman correlation coefficient to state the relationship between the previously 
mentioned variables. From the data listed in Table 1, we create Table 2 suitable for calculating the 
Spearman correlation coefficient. In the last column of Table 2, di denotes the difference between the 
ranks given in the third and the fifth column of Table 2 for years 2005-2019, respectively. 

Table 1: Mathematical Kangaroo, Cadet, 2005-2019 

Year 
Number of 
geometric 
examples 

Number of 
geometric 

examples in % 

The total number 
of Cadet 

competitors 

Number of competitors 
with a total of 101 - 120 

points 

Number of competitors 
with a total of 101-120 

points in % 
2005 9 37.50% 69 425 142 0.20% 
2006 7 29.17% 69 104 84 0.12% 
2007 11 45.83% 71 491 112 0.16% 
2008 12 50.00% 69  734 27 0.04% 
2009 12 50.00% 65 694 94 0.14% 
2010 9 37.50% 63 412 239 0.38% 
2011 9 37.50% 60 404 59 0.10% 
2012 12 50.00% 61 010 72 0.12% 
2013 9 37.50% 59 408 36 0.06% 
2014 11 45.83% 61 244 94 0.15% 
2015 12 50.00% 64 074 17 0.03% 
2016 10 41.67% 62 953 289 0.46% 
2017 10 41.67% 65 443 493 0.75% 
2018 14 58.33% 66 405 200 0.30% 
2019 10 41.67% 66 978 993 1.48% 

Table 2: Spearman’s rank correlation coefficient 

Year 
Number of 
geometric 
examples 

Rank: number of 
geometric examples 

Number of competitors 
with a total of 101-120 

points 

Rank: number of 
competitors with a total  

of 101-120 points  

2005 9 12.5 0.20% 6 42.25 
2006 7 15 0.12% 10.5 20.25 
2007 11 6.5 0.16% 7 0.25 
2008 12 3.5 0.04% 14 110.25 
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2009 12 3.5 0.14% 9 30.25 
2010 9 12.5 0.38% 4 72.25 
2011 9 12.5 0.10% 12 0.25 
2012 12 3.5 0.12% 10.5 49 
2013 9 12.5 0.06% 13 0.25 
2014 11 6.5 0.15% 8 2.25 
2015 12 3.5 0.03% 15 132.25 
2016 10 9 0.46% 3 36 
2017 10 9 0.75% 2 49 
2018 14 1 0.30% 5 16 
2019 10 9 1.48% 1 64 

For the Spearman correlation coefficient, we will use the formula [4] 

. 

3 RESULTS 
In our case, we obtain that  (we recall that the Spearman rank correlation coefficient is 
negative if one variable tends to increase when the second variable tends to decrease) and it means 
that there is no or negligible relationsip between the number of geometric examples given in the 
competition Mathematical Kangaroo, category Cadet, in the Czech republic, and the percentage of the 
best competitors with the result more than 100 points during the years 2005-2019. Thus, excellent 
students seem to master arithmetic and geometry just as well. 

4 EXAMPLES 
In this section, for illustration, we would like to show some examples from the competition 
Mathematical Kangaroo, category Cadet.  For interest, we added two different solutions for example 4. 
With regard to the used literature, we note that “Matematický klokan” (in Czech) means Mathematical 
Kangaroo. 

Example 1 ([4], 2013, Cadet, page 36). The perimeter of trapezium is 5 and the lengths of its 
sides are integers. What are the smallest two angles of trapezium? 
(A) 30° a 30°  (B) 60° a 60°  (C) 45° a 45°   (D) 30° a 60°       
(E) 45° a 90°  

Example 2 ([4], 2014”, Cadet, page 36). Figure 1 shows the triangle  in which  is a 
perpendicular height and  is the angle bisector at . The obtuse angle between  and  
is four times the angle  (see Figure 1). What is the angle ? 

 
Fig. 1: Example 2 

(A)     (B)  (C)    (D)  (E)  
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Example 3 ([4], 2015, Cadet, page 39). In trapezium , the sides  and  are parallel. 
Angle  is  and . What is the size of angle ?   
(A)         (B)   (C)   (D) ° (E)  

Example 4 ([4], 2016, Cadet, page 35). Figure 2 shows four identical rectangles placed inside a 
square. The perimeter of each rectangle is 16 cm. What is the perimeter of the square?  

 
Fig. 2: Example 4 

(A) 16 cm (B) 20 cm  (C) 24 cm  (D) 28 cm  (E) 32 cm 
Solution. In this example, we will show two different ways to get the right result: 
o A pupil realizes that the half of the perimeter of the rectangle is 8 cm and that the perimeter 

of the square can be obtained by joining 4 such halves. So the result is 32 cm. 
o A pupil finds that the values of the perimeter of the square given in answers A, B, C, D, 

respectively, mean the lengths of the sides of the square of 4 cm, 5 cm, 6 cm and 7 cm, 
respectively, which is insufficient for the stated perimeter of the rectangle. So, the correct 
answer is 32 cm. 

Example 5 ([4], 2017, Cadet, page 37). Two segments, each 1 cm long, are marked on opposite 
sides of a square of side 8 cm. The ends of the segments are joined as shown in the 
diagram.What is the shaded area?  

 
Fig. 3: Example 5 

(A) 2 cm2  (B) 4 cm2  (C) 6,4 cm2  (D) 8 cm2  (E) 10 cm2 

Example 6 ([4], 2018, Cadet, page 41). In isosceles triangle , points  and  are marked on 
sides  and  respectively so that  and . What is the size of angle 

? 

3313



 
Fig. 4: Example 6 

(A) 25    (B) 30    (C) 33   (D) 35    (E) 36  

Example 7 ([4], 2019, Cadet, page 38). Figure 5 shows the square  with ,  and  the 
midpoints of the sides ,  and  respectively. What fraction of the square  is 
shaded? 

 
Fig. 5: Example 7 

(A)    (B)           (C)    (D)             (E)  

Results of examples: Example 1 (B), Example 2 (C), Example 3 (D), Example 4 (E), Example 5 
(B), Example 6 (E), Example 7 (A). 

5 CONCLUSIONS 
In our article, we pointed out, in our opinion, the excellent source of geometric examples that can be 
used not only in online teaching. Their advantage is a relatively large number of examples. To solve 
them, it is good to encourage pupils or students to draw the appropriate pictures. For example, 
Geogebra is a very good tool for drawing pictures. 

Using Spearman's correlation coefficient, we found that there is no or negligible relationsip between 
the number of geometric examples given in the competition Mathematical Kangaroo, category Cadet, 
in the Czech republic, and the percentage of the best solvers with the result more than 100 points 
during the years 2005-2019. 
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EMOTIONAL AND SOCIAL CHALLENGES OF THE COVID-19 
PANDEMIC: TEACHERS’ PERSPECTIVES ON PUPILS’ NEEDS 

D. Iliško, I. Kacane, J. Badjanova 
Daugavpils University (LATVIA) 

Abstract 
Well-being of learners is one of the central concerns among the educators all over the world. Since the 
beginning of the coronavirus disease COVID-19 pandemic, pupils have been facing many challenges. 
The quarantine, remote learning, increased level of stress in families, and decreased physical exercise 
practices induced by COVID-19 have negatively impacted children and young people’s mental 
(emotional, psychological, and social well-being) and physical health provoking sleep disturbance, 
disengagement and many other problems. The closure of school and social isolation required from them 
not only new skills, but primarily flexibility and readjustment to the new situation. The research is aimed 
at the analysis of data obtained during focus-group interviews with teachers of comprehensive schools 
in Latvia on their perspective of pupils’ challenges, factors that influenced learners’ well-being and 
support that was provided to them. The study revealed that the success of adjustment to the new 
situation was determined by multiple factors: emotional support provided to pupils by family, responsive 
caregiving, access to digital learning resources, and positive and balanced learning environment at 
home. It also highlighted that a greater emotional assistance was necessary for children from vulnerable 
families and children with special needs. The obtained data allows concluding that schools need to 
strengthen cooperation with families to contribute to pupils’ quality education and mental health, 
whereas greater support from the state is required to families (including those at risk of poverty and 
single-parent families). 

Keywords: COVID-19, remote learning, pupils’ needs, emotional well-being, vulnerable families. 

1 INTRODUCTION 
In response to the ongoing worldwide pandemic of coronavirus disease 2019 (COVID-19), Latvia’s 
government, similarly as many world countries, included lockdown, quarantine, and curfew among 
diverse containment and safety measures. In order to decrease the spread of COVID-19, travels, 
gatherings and social activities at public venues and educational institutions were limited or prohibited. 
After the closure of schools, educational institutions in Latvia conducted distance learning both in Spring 
semester of the study year 2019/2020 and the most part of the study year 2020/2021, leading to social 
isolation especially for senior learners. 

According to PISA 2015 Results in Focus, learners’ well-being includes such aspects as overall 
satisfaction with life, motivation to achieve high learning achievements, a sense of belonging (e.g. to 
school), a material and social status of one’s family, pupils’ physical activity, eating habits, duties at 
home, the use of internet outside school etc. Life satisfaction among 15-year-old students in Latvia has 
been recorded as 7.4 (the OECD average is 7.3). [1] The well-being of children and young people has 
been highlighted as one of the central concerns in the OECD (2019) policy, particularly in regards to 
vulnerable children. [2] The urgent switch to remote work gradually revealed a number of issues, such 
as the state of information and communication technologies (ICTs) in schools, lack of ICT tools for 
learners, due to which many pupils received insufficient instruction causing stress among teachers, 
learners and their families. [3] In addition, the pandemic increased work-life disbalance and emotional 
tension in families, among other factors impacted by working from home and managing home duties, as 
well by fear of losing a job or as a consequence of it. According to the OECD (2020), teachers and pupils 
were the ones left out unprepared for a new situation. [4] It was the pandemic that brought up to the 
surface a number of urgent issues related to the socio-emotional well-being of learners.  

There is a growing body of literature related to emotional, psychological and social well-being of young 
people. According to Ryff & Keyes (1995), the psychological well-being of youth comprises six 
dimensions: autonomy, ability to regulate one’s behaviour, environmental mastery (ability to manage 
one’s daily activities), personal growth (ability to develop one’s potential), positive relationships with 
others, purpose in life, and a self-acceptance. [5] Stewart-Brown (2020) has written about the 
importance of emotional well-being and how it relates to one’s mental health. [6] It is particularly 
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important to pay closer attention to the development of social and emotional competence of learners as 
young people with higher well-being suffer less from stress and anxiety, they have higher levels of 
positive adjustment to a stressful situation and they choose to engage in a healthy behaviour. Emotional 
intelligence of youth includes stable personality features, socio-emotional competencies, motivational 
aspects, and one’s ability to process emotional information. [7] Perceived emotional intelligence 
comprises such aspects as attentiveness to one’s emotions as capability to express one’s emotions, 
ability to understand one’s emotions, and the ability to control and guide one’s emotional reactions. 

2 METHODOLOGY 
The research methodology involves the analyses of data gained during four online focus group 
interviews with the teachers (N=24) from the comprehensive schools of Latvia on the emotional well-
being of students, focusing on the analysis of factors that influenced learners’ well-being and the 
emotional support that was provided for their students to meet their needs. The interviews were 
conducted in the time period from November 2020 till April 2021 with the teachers (20 females and 4 
males) in the age range 40–62 from both rural and urban schools in Latgale region (south-eastern part 
of Latvia) that is one of the disadvantaged regions in Europe. Online focus group interviews have 
become a feasible tool for illuminating various viewpoints held by the teachers. The research was aimed 
at obtaining data on the socio-emotional well-being of learners during the pandemic and to identify the 
range of issues related to their needs. The authors have gained the ethical consensus of the participants 
to gather and to process data with the purpose to identify the above-mentioned issues related to the 
well-being of learners during the pandemic. The obtained data from focus group interviews was 
transcribed by identifying wider themes that were related to the socio-emotional well-being of learners: 
the impact of the pandemic on learners’ health, relational dimension with the others, self-regulation 
issues, (un)availability of technical devices and tools. 

3 RESULTS 

3.1 The Impact of the Pandemic on Learners’ Mental and Physical Health  
The emotion well-being of learners depends on numerous factors, among them children and young 
people’s age, socio economic background, family support and specific learning needs. [8] 

The pandemic pushed educational institutions, among them comprehensive schools, to choose 
alternative forms of studies, i.e. instead of the formerly dominant face-to-face education process, remote 
teaching/learning mode was undertaken. Pupils’ educational achievement and their well-being have to 
a great extent been influenced by the closure of schools and switching to remote learning. Among many 
challenges that learners have encountered during the pandemic, according to their teachers, are 
dramatic changes in their daily routine, connectivity issues, inability to meet at gatherings, festivities and 
celebrations, loss of the feeling of security and safety, uncertainty about the future, and others. A less 
rigid and controlled daily routine, as well as a lack of self-discipline, have made young learners 
disoriented and unfocused leading to difficulties in managing their tasks and meeting deadlines. The 
mental health of learners has become one the major challenges for schools. For the majority of families, 
coping with the new circumstances and organizing their activities during the pandemic have caused 
unprecedented stress and provoked the feeling of the lack of support. One of the participants of the 
focus groups interviews remarks: 

“After the initial excitement during the first month of the first wave of the pandemic and closure of 
schools, learners started to suffer from fatigue and were emotionally deprived from contacts with their 
peers. Only a small percentage of learners enjoyed learning at their own speed, a significant progress 
was made by them. However, due to the lack of physical contact […] for the majority of learners learning 
slowed down, they could not manage in isolation emotionally. You can feel a sense of hopelessness 
and depression among many learners.”  

Lester & Cross (2015) assert that connectedness and a sense of belonging to the community is related 
to higher academic achievements, better social relationships, and increased mental and social well-
being of learners. [9] For pupils, such socio-emotional factors of well-being as teachers’ or peers’ 
support, being in school environment and experiencing it, positive climate at school, and a sense of 
belonging are crucially important. Learners’ socio-emotional learning can be fostered by ensuring 
learners’ sense of belonging to the school community, by providing them with the learning resources 
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and by nurturing positive aspirations towards the learning process, which assist in defining the learning 
goals and improving their skills.  

Drastic changes in one’s life-style have been observed in all social groups of the population, but school-
children, the most vulnerable part of the society, were completely cut off from their daily encounters with 
peers and members of their extended families: they were deprived from normal socialization practices 
that are crucially important in this age group. The pandemic has illuminated many problems related to 
socio-emotional resilience among vulnerable learners during the remote learning. The vulnerabilities 
emerged as a set of complex social and economic factors. Some families experienced financial 
difficulties: this dramatically reduced their capacity to provide support, including emotional, for their 
children and negatively influenced their well-being. Children from the disadvantaged families more often 
complained to their teachers about being distracted and unable to focus on their studies; they displayed 
more anxiety in comparison to other pupils [10] and suffered the most: “Disadvantaged children were 
facing a number of difficulties in their learning process since their parents had a limited time to engage 
with their children emotionally, and they were more engaged in disciplinary issues.”   

OECD (2018) has defined the aim of equitable education to ensure that all pupils have the best 
opportunities to grow in their full potential. [11] One the one hand, schools in rural areas across many 
European countries [12], including Latvia, struggled with multiple roles in providing a proper support for 
their learners, one the other hand, they benefited from the community support that was available. 

The pandemic brought into light such issues as the quality of instruction, support at home, disruptions 
during engagement with the school work, the overall attitude towards learning, the dimension of 
relationships with others and a hope for future.   

3.2 Relational Dimension with the Others  
Humans are social beings who experience necessity to interact with other people. Mostly active pre-
pandemic social life of pupils underwent crucial transformation after the outbreak of the pandemic that 
brought social isolation forward. One of the teachers commented that learners “express the feeling of 
hopelessness from being ‘locked’ at home for so long, they show less interest in joining online video 
lessons, do not switch on the camera, and display frequent changes in mood.” Acknowledging the need 
for social interaction, more time to express their feelings and space for socializing was offered to learners 
by their teachers. Although various communication channels (Zoom, Skype, WhatsApp etc.) to keep 
young people engaged were offered, the loss of direct contact with peers and other people has been 
causing higher levels of stress and anxiety among young people. All the interviewed teachers were of 
the same opinion that their learners are in acute need for interacting with others to be motivated and to 
cope with the stress: “teenagers are missing socialization in a real-life context and they feel isolated and 
depressed from communication in an online environment.” They also reported of being aware of 
difficulties the families are facing, especially in fostering interpersonal relationships and ensuring 
“normal” socio-emotional development of their children during the social distancing. Limited (and mainly 
online) communication with peers has affected teenagers’ socio-emotional well-being to a large extent.  

Acknowledging the fact that pupils learn the best when feeling safe, teachers emphasised the pupils’ 
basic need – to feel supported: “If learners know that someone cares about them and helps them to 
work through emotional tensions, they are more receptive and open to a learning process.” Teachers 
have attempted various ways in facilitating connection among the learners by increasing a sense of 
community and providing a space for an online socialization, by being attentive to learners needs and 
by providing them with a socio-emotional support. Efficient learning takes place in a social context that 
has been missing since the outbreak of the pandemic. Since 22 March 2021, schools have been allowed 
to organize outdoor teaching/training in those cities and rural municipalities that meet certain 
epidemiological requirements. Some schools in the areas where the 14-day cumulative number of 
Covid-19 cases per 100 000 inhabitants does not exceed 250 have occasionally been using this 
opportunity to encourage socialization among their learners. Many interviewed teachers admitted that 
organizing learning outside the traditional classroom environment, was initially perceived as 
controversial and risky, however it has gradually manifested itself as an excellent opportunity for 
learners’ socialisation and innovative means of the teaching/learning process. Learning outside the 
classroom has also been promoted in the framework of the project “Competence Approach to 
Curriculum” (School 2030) implemented by the National Education Centre and oriented towards the 
development of the education content that provides knowledge and skills needed for the twenty-first 
century. Thus, the pandemic enhanced the reform processes aimed at implementing the competence-
based approach into learning. 
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3.3 Self-Regulation Issues and Environmental Mastery 
With the closure of schools and a cancellation of social events, learners, especially teenagers, who 
experience daily “growing-up turbulence”, were the group that suffered the most due to the absence of 
communication with peers. Learners were forced to rearrange their daily routine and practice a self-
regulated learning and management of their daily activities mainly on their own. Remote learning forced 
them to become more independent and autonomous. According to the teachers, “not all learners are 
motivated enough to engage in a self-directed learning without a proper family support” and many “still 
need regular guidance and supervision from their teachers.” Some teenagers lacked intrinsic motivation 
necessary for a self-regulated learning, while few of them demonstrated high skills of self-regulation that 
included goal setting, time management skills, planning, monitoring one’s own progress, practicing 
metacognitive strategies, thus, passive procrastination was substituted by actions to reach the set goals. 
For such students, distance learning provided greater flexibility, potential to enhance self-regulation 
skills, greater flexibility, the ability to define and reach their objectives, and to undertake a control over 
their learning process. Teachers admitted though that the majority of pupils “are not so autonomous and 
have low self-control and low self-discipline in organizing their everyday learning activities” and added 
that “many learners were lacking an optimal learning environment […] since they had to share their room 
with their siblings and that was distracting […]. They did not have sufficient knowledge to accomplish 
the task and they were not accustomed to work on their own in front of the computer screen.” Students 
complained to their teachers about being exhausted, having fatigue and headaches from sitting in front 
of the screen for long hours. Thus, one of the learners’ needs was related to the competence for the 
autonomous learning and task management skills.  

In addition, by being concerned about the present time, learners, especially teenagers, found it difficult 
to focus on their future. Instability, uncertainty, loneliness and fear provoked higher stress and anxiety 
leading to mood disorders and even manifestations of depression: “they believe that that pandemic will 
make life worse for them in the future.” Teachers expressed their worries about young people’s disbelief 
in the future, as well as indicated that suffering from the lack of confidence and injured self-esteem may 
affect their life and career. 

Among the strategies for fostering socio-emotional resilience of learners, as indicated by the teachers, 
there is a need to focus on teaching success strategies and persistence rather than on fixed qualities, 
especially to those learners “who are struggling with the emotional challenges.” All participants of focus 
group interviews admitted that it is of crucial importance to identify learners’ social and emotional needs 
and to acknowledge diverse needs of those from the disadvantaged families: “The learners who have 
experienced the loss of a routine, separation from friends and a lack of socialization at school, felt anxiety 
and fear and the stress related to new arrangements.” Thus, “in response to the challenges brought in 
by the pandemic, schools needed to assist learners to acquire healthy coping strategies. This was done 
via the use of WhatsApp, Google Meet, and other tools and platforms,” however, the question remains 
if digitally provided support is sufficient enough to encourage learners to overcome their challenges such 
as maintaining their motivation. Almost all teachers have underscored the importance of socio-emotional 
support that those children needed from their families. The resilience of those children was determined 
by their family background to a high degree.  

3.4 (Un)Availability of Resources and Technological Devices  
At the beginning of the pandemic, teachers felt the acute need to update their digital skills, however, the 
schools that had paid a greater attention to technology-based school innovations before the outbreak of 
the pandemic, were able to adjust to a new situation less painfully. Teachers admitted that new 
technological solutions had to be employed not for the sake of the use of technologies, but with the 
primary purpose to ensure quality learning, satisfy learners’ needs and support effective communication.  

During the pandemic, technologies became the gateway for ensuring a smooth transition to learning in 
the home environment. Technological solutions that had been introduced at schools in Latvia to some 
extent ensured learning continuity, however, it highlighted a number of barriers for the quality learning. 
Teachers mentioned such issues or needs as (non)preparedness to use digital tools, (un)limited access 
to online platforms and devices and provision of support for learners at home. The interviewed teachers 
placed emphasis on learners from low-income or disadvantaged families who needed support most of 
all. According to GSMA (2019), among the four billion of internet users worldwide, the proportion is 
significantly higher in high income countries in Europe. [13] Learners from the low-income families had 
problems with the connectiveness. The interviewed teachers emphasized that “the remote learning did 
not work well or did not work at all for children with special needs.” To reduce educational inequality, 
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some local municipalities attempted to provide digital devices for the disadvantaged families, whereas 
schools monitored and provided a feedback to learners about their progress on a regular basis, however 
the it was fragmented and unsustainable. 

Among the obstacles of ensuring quality learning, mentioned by the respondents, was the unavailability 
of technologies to ensure continuity of a learning process at home: “Many learners had poor internet 
connection at home. Learners who come from disadvantaged families were sharing one device among 
3-4 siblings at home. Many learners reported not having a web camera or a microphone at home. Some 
of those issues were solved with the help of local municipalities.” Still, the availability of technologies 
and a transition to the online learning is only one token of the coin. As many teachers reported, to ensure 
efficient and quality teaching/learning process, there is a need to integrate technologies into teaching 
efficiently and see how it fits with the instructional needs of the subject. 

4 CONCLUSIONS 
This paper is a contribution to a growing body of research on the effects of COVID-19 on learners’ well-
being and their mental health and their needs from the perspective of teachers. The analysed data allow 
concluding that learners’ complex needs related to diverse issues may be addressed only by the timely 
involvement of multiple stakeholders and collaboration across sectors. In line with van der Vlies (2020), 
who highly evaluated the role of Ministry of Education of Latvia in mobilizing resources and creating 
educational television broadcasts in all subject areas as a supplementary material to regular classes 
[14], similar un-fragmented national health and social support programmes might have contributed to 
learners’ and their families’ emotional, psychological, and social well-being. Only a system-based 
approach can contribute to satisfactions of learners’ needs and enhancement of learners’ well-being by 
ensuring accountability and support initiatives. Since the vulnerability of children is caused by the 
interaction of many factors, the system approach needs to be applied when addressing the needs of all 
children.  

After the case of good practice how to initially deal with the pandemic (first phase of the pandemic), 
Latvia has encountered greater challenges in the second wave of the coronavirus disease. Hurried 
decisions made by the government in relation to school closure and remote learning made educational 
establishments to rearrange their practice several times during a study year. Growing uncertainty faced 
by many learners and their families revealed that in order for parents to provide emotional support for 
their children and assist them to improve their performance in the situations of emergency, a dialogue 
between school and families, schools and stakeholders, and families and stakeholders, like 
municipalities, and are of great significance. This study highlighted a number of issues related to 
learners’ socio-emotional well-being and needs, such as unavailability of technical tools and devices, 
social isolation, loneliness and lack of direct contact with peers, uncertainty about the present and 
disbelief in the future, lack of motivation and loss of aspirations, issues related to management of the 
learning environment and self-regulation skills.  

To reduce socio-economic gaps, teachers need to be attentive to the needs of all learners by identifying 
them through a teaching/learning process. Particular attention needs to be paid to vulnerable children 
[15] who experience greater psychological distress than other learners. Vulnerable children have 
complex needs and require multiple intervention that should include support for the enhancement of 
children’s protection and reducing material deprivation of children. Among the factors that need to be 
considered are parental education and availability in providing emotional support for all members of 
families.  

Education system should not only concentrate on ensuring access to remote learning, but also on equal 
access to quality education and psychological support. Investment into a well-being of learners in a long 
run will ensure quality education. 

Prioritizing learners’ mental health during the pandemic is critical, therefore special attention should be 
paid to teaching coping strategies and resilience. Building resilience requires putting efforts in reducing 
the risks and increasing protective factors.  
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Abstract  
SL-ReDu is a project that focuses on learning and assessing Greek Sign Language (GSL) as a 
second language, integrating state-of-the-art sign language (SL) recognition technology. It supports 
self-monitoring of productive learning and objective evaluation, addressing: a) teaching large student 
populations at a tertiary level; b) assessing SL skills in an objective way; and c) interacting digitally, 
without the presence of a human evaluator. Achieving such goals requires an interdisciplinary effort, 
employing state-of-the-art techniques in language didactics, sign linguistics, and handling of large 
amounts of SL data, while exploiting innovative methods in human-computer interaction, computer 
vision and machine learning [1]. The SL-ReDu educational material provides content to an innovative 
educational platform for enhancing and testing GSL competence of non-native (L2) users. It provides 
adequate linguistic input that consolidates new knowledge on all grammar levels of the target 
language. A total of 14 semantic units combined with major grammar features of GSL are catered for 
by the interface design, providing pedagogically and morphologically structured language learning 
activities, both passive and active. Traditional SL learning and assessment require tutor individual 
involvement for each student or small group in order to guarantee visual attention and correction of 
articulation, which occurs in 3D space around the signer, with numerous upper-body active articulators 
through movement of the hands, head, shoulders and torso, mouth gestures, eye and eyebrow 
movements and gaze, all carrying grammatical information [2]. These parameters have all been taken 
into account in a signer-independent fashion, accounting for natural variability among signers. Within 
the self-monitoring environment of the SL-ReDu platform, students practicing with productive language 
skills can record their responses on their personal computer, upload them to the platform, where they 
are processed by an automatic recognition engine, and receive feedback on their performance as 
many times as necessary until they achieve a given learning goal. On the contrary, while taking an 
exam, students are allowed to provide their answers only once, both in active and passive test tasks. 
In this way, the environment of GSL activities and assessment ensures credibility and consistency of 
test results efficiently and cost-effectively. The SL-ReDu project, designed to support a large student 
population attending GSL courses (CEFR-L levels A0-A1) at Tertiary Education in Greece, includes 
two phases of evaluation and validation by end-users, the first of which is planned to take place in 
September 2021.  

Keywords: sign language learning, second language learning, self-assessment, online testing, sign 
language recognition.  

1 INTRODUCTION  
The quest for inclusion and accessibility of the Deaf and Hard-of-Hearing (HoH) has driven major 
advances in sign language (SL) study, teaching methodologies and technologies in the areas of 
linguistics, education, computer engineering, and human-computer interaction, among others. While a 
significant amount of literature has been published on the progress in these areas impacting the Deaf 
and HoH (1‰ of the general population) [3], [4], there is still some way to go in research and 
applications on SL learning and testing as a second language (L2) for the hearing population involved 
with the Deaf and HoH, i.e. those involved in deaf and special education, training and care, and 
communication support in all aspects of human-human interaction (i.e. legal affairs, healthcare, 
employment, governmental issues, etc.) [5]. Family members of hearing impaired people, as well as 
postlingually deafened people and users of cochlear implants, who have not had the opportunity of 
learning a SL in spontaneous settings also belong to the group of SL users as L2 [6], [7], [8]. Their 
number is cumulatively estimated to 1% of the general population [7], [9], with numbers rapidly 
increasing.  
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Most Greek Sign Language (GSL) schools in Greece still largely follow language immersion and 
experiential approaches, as there is no uniformly followed methodology of teaching and assessment 
despite recent developments on GSL education. In social distancing free periods, an average group 
size of GSL students typically consists of 4 to 8 persons, while, upon application of social distancing 
measures, group sizes drastically fall to one to three students per tutor in online learning 
environments. Besides the obvious impracticalities that arise, the need for research and innovations in 
methodology and infrastructure of GSL teaching is more urgent than ever for students and tutors to 
work, exercise, or be assessed online. Tutor dependency is an additional major factor compromising 
objectivity, uniformity, and learning outcomes for asynchronous teaching and testing [10]. The 
Pedagogical Department of Special Education at the University of Thessaly (UTH) has implemented 
GSL teaching in four undergraduate modules and in 2018 was the first Greek institution to adopt the 
guidelines set by the Common European Framework References for Languages (CEFR-L), amended 
for SLs in 2015 for L2 levels A0 to A2 and in 2020 for L2 levels B and C [11]. However, briefly after the 
application of the CEFR guidelines and especially upon social distancing restrictions since 2020, the 
need for re-organisation of the educational GSL material became prominent. With student numbers of 
no less than 150 per semester, teaching GSL in small groups at university would not only be cost- and 
time-ineffective but would not guarantee objectivity and uniformity of results. Online learning needs to 
address additional issues of connectivity and network speed, while monitoring the GSL production 
skills of each individual student in groups of this size, is severely limited.  

The present study describes how the educational material developed in the SL-ReDu project 
addresses these upcoming issues in GSL learning and testing as a second language online. Where 
necessary, some information on the technological and technical aspects that are unique to SL 
transmission is provided for a better understanding of the situation. SL-ReDu deals with GSL as L2 at 
a beginner’s level (A0-A1), applying appropriate teaching methods and implementing state-of-the-art 
technological features on a specially designed platform of online learning. The educational material, 
albeit linguistic in nature, calls for adaptations for an optimal use of the visual-motor modality and 
culture of SLs, using no audio prompts or feedback and minimal written prompts in L1. The 
methodology, technology, and technicalities deployed for the organisation of the material have been 
specifically designed towards full functionality in a SL environment, addressing the scarcity and 
inadequacies of existing GSL educational applications. Throughout the material, basic GSL theory, 
lexicon, and grammar phenomena are introduced, as well as drilling on manual and non-manual 
articulation, covering the curriculum of one semester (approximately thirteen weeks of study). The 
educational material provides a set of self-monitoring exercises as well as tutor independent 
assessment tests in the areas of perception and production in L2. 

2 METHODOLOGY 
The language material organization takes into account the idiosyncrasy of signed languages, which 
use the 3D space to convey linguistic meaning, and hereby adopts a critical stance towards current 
trends which are usually based on assumptions on Indo-European spoken language learning, but not 
always suitable for SLs [12]. The time-span and learning units allowed for a course that takes place 
over a university semester which are attended by true beginners also inform the design and layout of 
the material. Grammatical and articulatory (phonetic and phonemic) issues that the material foremostly 
caters for help beginner students to get a clear idea of the fundamental properties of SLs versus oral 
languages. Indeed, there is little in common between Greek, spoken or written, and GSL, both in 
structural and in functional level, although both are used in the same geographical area. Oral 
languages use the auditory-oral channel and SLs use the visual-motor channel of transmission [13], 
[14]. It is essential for the expressive skills of the SL students to successfully activate articulatory 
systems that include both manual (i.e. handshape, motion pattern, hand relative position, and 
orientation) and non-manual (i.e. body posture, facial expressions, and body motion) articulators even 
for the formation of basic SL signs [15]. In the area of both SL articulation and perception, it is 
necessary for the students to have acquired 3D linguistic structures that are unfamiliar to them [16], 
[17], as their majority are native users of Indo-European spoken languages. 

Besides grammar issues that had to be taken into account, the platform functions had to deal with 
technological issues specific to the visual properties of GSL avoiding interlinguistic involvement, i.e. 
with no use of the spoken language and highly functional use of video. The focus here remains on 
ease of navigation and optimal achievement of the learning target. Through the application of the UTH 
GSL curriculum on the SL-ReDu platform, the material accurately presents the 3D nature of SLs as 
well as their morphosyntactic structures [18] and provides the learner with plenty of practice 
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opportunities on new knowledge and skills [19], [20], [21], [22]. Large amounts of linguistic data, either 
performed by native GSL signers or a signing avatar, have been exploited for the content presentation 
in the platform. SL production by the students is possible through the material implementation and 
design, using state-of-the-art technology of automatic recognition of SL manual and non-manual 
features. 

Tutor-independence and allowing for unlimited time of self-study for each student involved, without the 
need for specialized equipment, are additional prerequisites that make the SL-ReDu material unique in 
its kind. In this manner, each individual participant can study in their own space and time for optimal 
development of the visual-perceptual and motor-productive skills related to SL learning, a goal that 
has not been reached previously in the case of GSL [23].  

Each grammatical unit is preceded by a presentation of the content included for L2 level A, as is 
described in detail in the organisation of the content in the material. The self-monitoring and testing 
units of listening and reading, as well as writing and speaking in a foreign language, are respectively 
replaced by their visual counterparts of viewing and perceiving signing. The language material of SL-
ReDu has incorporated spelling bees, multiple choice tasks (see Figure 1, for example), having a short 
virtual conversation, answering a quiz, and solving a simple math problem, following current trends in 
language learning exercises [24], including widespread types of exercises for language learning such 
as repetition, permutation exercises, matching exercises with fingerspelling letters and words against 
video or picture equivalents, matching object pictures against signs, as well as multi-choice and 
category exercises for lexicon and grammar phenomena. For each self-monitoring or self-assessment 
activity, upon submission of a satisfactory performance, the learner can proceed to the following 
exercise and earns a token. An unsatisfactory performance either: a) prompts the student to repeat the 
exercise, or b) subtracts a token from the evaluation total.  

 
Figure 1. Example of a multi-choice exercise (concerning classifiers for human entity). 

Grading of each exercise can take various values that sum up determining the pass/fail threshold of a 
learning unit. At this stage, these are currently pre-set in the platform. Flexibility of timing for each unit 
and/or activity helps improve student skills by initially allowing the student to opt for a non-timed 
exercise, or choose the option for more time allowed at a test, or even take a simulation test and 
record the time required to complete the activity, before taking the actual test, which is a prerequisite 
for passing or failing part of the official university module. 

Overall, the layout of the GSL educational material aims at maximum time effectiveness, irrespectively 
of the number of students who take the course and of the breadth of learning units undertaken at any 
given time of the semester in a measurable and objective way. For exercising or testing in SL as L2, it 
is necessary to incorporate features of SL recognition in the sets of self-monitoring as well as 
assessment [25], [26], [27]. Validity of spoken or written language production evaluation has 
progressed over the last decades, by means of voice and text recognition technologies. In the area of 
SLs, however, the lack of assessment tools is apparent, even more so when human interaction needs 
to be excluded from the process. In addition, learning a signed language from a visual-motor modality 
differs from learning a second spoken language significantly [7], [28], [29], thus complicating 
assessment. Various degrees of accuracy and acceptability of the student responses can be taken 
into consideration and not dismissed overall, through use of the SL-ReDu educational material.  

Evaluation phases and feedback from end-users are an internal part of the methodology after 
completing the platform development stages. A two-phase usability testing includes responses from 
subjective evaluation questionnaires by volunteer evaluators as well as objective results of their 
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submitted answers, all of which will provide information on the objectivity, validity, usability, and 
functionality of the platform, along with overall experience, user trust, and ease of navigating, as well 
as other possible factors, such as design templates or the time assigned for each activity. 

3 EDUCATIONAL CONTENT ORGANISATION 

3.1 Lexicon 
Manual sign productions, i.e. parts of the language conveyed by the hands of a signer, as well as non-
manual productions, i.e. productions realized through movement of other parts of the body, such as 
the eyes, cheeks, torso, and shoulders, are incorporated in the educational material. The sets of 
manual sign productions comprise of: a) single-sign manual productions, b) short phrases in the form 
of sequences of signs, and c) sets of phrases with non-sequential contrastive morphosyntactic 
features. Single-sign manual productions in the educational material comprise of approximately 500 
isolated signs (398 unique isolated lexical signs, plus one hundred of fingerspelled sequences). The 
semantic and structural organization criteria of the language material on the level of single signs is 
based on the semantic categories included in the curriculum of the introductory course in GSL, as well 
as on the morphological and articulatory features according to handshape, type of movement, single- 
or double-handedness, and symmetry of movements between the two hands.  

3.1.1 Semantic Categories in the Lexicon 
The introductory course in GSL has a duration of thirteen weeks, and at a lexical level it must cover 
monomorphemic isolated signs of the semantic categories, followed by the numbers of corresponding 
signs per category (see Table 1, below). These categories are in line with SL teaching at beginners’ 
level, including some additional isolated grammar signs, classifiers, and fingerspelling characters, 
among others, and adding the generative value of the content vocabulary. 

Table 1. Distribution of isolated signs (lexemes) in semantic categories. 

Thematic category # lexemes Thematic category # lexemes 

Getting to know each other 40 Home 25 

Everyday items 17 Clothes 17 

Family 19 Work 16 

Drinks and snacks 42 School   8 

Landscape 35 Colours   6 

Shopping   9 Transport 10 

Numbers 38 Time concepts 13 

Use of the lexical signs belonging to the above categories distributes evenly throughout the thirteen or 
fourteen weeks of the course semester, covering all of the expected vocabulary, while some words 
may also apply to following courses. These lexical signs also form the pool for phrase and sentence 
formation in the units of morphological and syntactic phenomena. Units of classroom communication 
also draw from these semantic units, complying with the CEFR-L criteria for A0-A1 levels. 

3.1.2 Numerals 
Numerals, albeit lexical in semantics, form a special case in the GSL lexicon, as to their generative 
dynamic when included in the language material of SL-ReDu. All numbers from 0 to 999,999 have 
been included, using a basis of 38 recorded signs that can be multiplied by the corresponding 
combinations of numerals, extending the possible articulations of numbers by the highest number 
included in the set. There has been provision for recognizing and producing both interpersonal and 
geographic variations of GSL. While students at the introductory level are not required to use numbers 
beyond one hundred, it is considered essential that the language material includes all numbers, 
expanding its usability. Moreover, numbers are morphologically incorporated into time concepts in 
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GSL in phrases like, e.g. three days ago, as well as with quantifier phrases using shape classifiers, 
such as, for example, in the phrase two apples. 

3.1.3 Structural Categories of the Lexicon 
Beginner L2 students are usually introduced to phonologically and morphologically simple items in all 
levels of the grammar, avoiding words and phrases that require finer perceptual and articulatory skills. 
In this respect, isolated signs, as well as drills and exercises mostly contain items with the following 
features: a) over the elbow articulation, b) single-handed articulation, b) double-handed symmetrical 
articulation, and d) possible internal change of handshape through movement. GSL handshapes, in 
particular, are in the most part limited to the thirteen most common forms and their variations. These 
handshapes account for the majority of the linguistic productions in GSL and are prioritized due to their 
articulatory straightforwardness and to their high frequency of use at this level [30].  Handshape 
classification follows the HamNoSys notation system, as one of the most widely established SL 
annotation systems internationally [31]. It should be noted, however, that from a didactics perspective 
the need for full coverage of specific semantic areas in the introductory course, isolated signs using 
eight less frequent handshapes have also been included in passive drills to accommodate for the 
anticipatory difficulty in handshape recognition. The thirteen most frequent handshapes that most of 
the isolated signs are formed with, are illustrated in Figure 2, below. The less frequent handshapes 
that were included for didactic reasons are not illustrated, as their occurrence is sparse and 
unsystematic for a structural analysis. 

       

H/shape D H/shape Dj H/shape Dk  H/shape E  H/shape Eja  H/shape Fc H/shape Fk 

      

H/shape Hl H/shape Ij H/shape Fj5 H/shape O6 H/shape Pa H/shape N6 

Figure 2. Main thirteen handshape configurations of the isolated sign content. 

3.1.4 Fingerspelling  
The set of manual representations for the letters of the Greek alphabet do belong to the manual 
isolated sign set, but do not in any case form a lexical, or for any matter, a linguistic category in SLs. 
Fingerspelling is a transcription system to represent the characters of an alphabet via conventionalized 
hand gestures, resulting in a total of 24 Greek fingerspelling symbols, with the addition of a special 
word-dividing manual sign for the expansion of the dynamics of fingerspelling for producing not only 
single-word depictions but a virtually infinite string of Greek words or sentences through the use of the 
educational material, either in production or in perception exercises and tests.  

The set of fingerspelled single- or two-word clusters consists of words with no lexical equivalent in 
GSL, as this is the case in real-life use, when using fingerspelling. Semantic criteria on the word 
selection from the four most common language areas where fingerspelling is used, i.e. place names, 
random people names, student’s own full name, brand names, as well as terms in arts and sciences.  
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Figure 3. Example of a fingerspelling multi-choice exercise. 

3.2 Morphology and Morphosyntax 
Syntax and morphology of SLs, as well as spoken languages are often intertwined as 
morphophonology and morphosyntax. In this respect, bound grammatical morphemes are also part of 
the syntactic level, when marking for syntactic relations at the sentence level. At the syntactic level, 
the language material is divided in two different subsets: a) sets of phrases to demonstrate grammar 
phenomena and b) short phrases essential for communication at L2 levels A0-A1. At the 
morphological level, two types of morphology inflections are dealt with in the educational material:  

a) Manual grammatical markers in the form of isolated signs of grammatical meaning and function. 
These manual grammatical morphemes include indices, which work as pronouns / determiners, 
possessives, completive markers, question and negation markers. 

b) Bound grammatical markers in the form of morphemes articulated as a modification of one or 
more internal parameters of the manual lexical sign. Bound grammatical inflections for yes/no 
and wh-questions, person agreement, negation, number and quantities are included in the 
material.  

At a syntactic level short phrases either as part of the learning of the grammar or as part of learning 
drills and exercises have been created, using the core 500 isolated signs vocabulary described in the 
Methodology Section. The structures in the grammar areas included in the language material draw 
heavily from the findings documented in the SignGram Blueprint [32]. A total of 762 different phrases 
have been created applying GSL grammatical rules in the Noun Phrase and the Verb Phrase, while 
these can generate multiple times this number. 

3.2.1 Noun Phrase 
At the Noun Phrase (NP) level, the educational material deals with simple combinations of nouns and 
their complements, albeit following different order from spoken Greek and incorporating use of 3D 
signing space as well as non-manual articulation. Main categories dealt with in the NP are illustrated in 
Table 2, below, and provide examples on: 

- numerals (plain numerical phrases, temporal inflection of numerals, money, and numbers); 
- noun-and-adjective, as well as noun-and-quantifier phrases; 
- plain coordination using and / or, possession;  
- pronominals combined with nominals.  

Possession in the NP is also presented in human – non-human relations of alienable possession in the 
affirmative, interrogative, and negative forms (two morphological variations) in all persons [32]. 
Pronominal reference is limited to the examination of Person marking using Indices [33], which work at 
language learning level A for unmarked sentences. 
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Table 2. Examples of spatial inflections in the NP included in the material. 

Category Greek  glossing English glossing English translation 

Plain numerical NP ΜΗΛΟ ΔΥΟ2hCl-3D APPLE TWO 2hCl-3D Two apples 

Temporal numerals ΜΕΡΑ^ΤΕΣΣΕΡΑ DAY^FOUR Four days 

Possessive inflection Poss-loc3 Poss-loc3 his/her 

Possessive inflection Poss-loc2a-2b-2c Poss-loc2a-2b-2c your (plural) 

3.2.2 Verb Phrase 
Some of the most common grammar phenomena on the Verb Phrase (VP) are presented (see Table 
3, below) in order help the student understand the mechanisms of GSL for:  

a) Subject, Verb and Object sequences in all three inflectional verb categories in GSL [34], i.e.: 
Plain Verbs, Agreement Verbs, Locative and Movement Verbs. 

b) Interrogative sentences, some of which not yet documented upon, with temporal information 
incorporated in the wh-question particles for ‘when’, denoting distant or immediate Past or 
Future. 

c) Negation in GSL in the morphosyntactic as well as in the lexical level, with different negation 
markers is included in short phrases combined with systematic non-manual marking [35].  

d) Quantifiers, which rely heavily on the 3D properties of objects in SLs [36] and on mouth 
gestures, multiply the types of quantifiers in both the NP and the VP. 

e) Aspectual marking for Perfect is included in the sets of affirmative, interrogative and negative 
forms of short sentences, as it is obligatory in GSL, systematically marking the verb for aspect 
but not for tense, in contrast to spoken Greek language [37]. 

f) Some instances of subordination of sentences using the verb CAN, WANT and LIKE for 
reasons of communication of likes, dislikes, and abilities. 

Table 3. Examples of morphosyntactic inflections in the VP included in the material. 

Category Greek  glossing English glossing English translation 

Plain Verbs Ix-loc3 ΓΑΛΑ ΑΡΕΣΕΙ Ix-loc3 MILK LIKE He/she likes milk 

Agreement Verbs 3ΑΠΑΝΤΩ2 3REPLY2 He/she replies to you 

Locative Verbs ΜΠΑΛΑ 2hCl-3D loc1-5  BALL 2hCl-3D loc1-5 I throw the ball 

Interrogation    Ix-loc2 ΑΜΑΞΙ ΑΓΟΡΑΖΩ  
_____________WHq 
ΠΟΤΕnear-past WHq 

Ix-loc2 CAR BUY  
_____________WHq 
WHENnear-past WHq 

 
When did you buy a 

car (recently)?) 

Quantifiers ΝΕΡΟ ΛΙΓΟ(vertical axis) WATER LITTLE(vert.) A little water 

Aspectual marking Ix-loc1 ΜΕΛΕΤΩ [+compl] Ix-loc1 STUDY [+compl] I have finished 
studying 

Subordination Ix-loc2 ΟΔΗΓΩ ΔΕ-ΜΠΟΡΩ Ix-loc2 DRIVE CANNOT you cannot drive 

3.2.3 Classifiers  
Classifiers in SLs carry semantic values assigned to single objects or to classes of objects. They also 
function as enclitic pronominals expressed in the 3D space [36]. The SL-ReDu language material, 
corresponding to levels A0 and A1, focuses mainly on single-handed classifiers with plain or no 
movement, or classifiers articulated with symmetrical handshape movement in both hands. 
Simultaneous production of two-handed plain classifiers are included in the language material for 
relative positions marking (e.g. the apple falls from a tree). From a semantic point of view, classifiers 
for human, vehicle, single-point (no dimension) objects, one-, two-, and three-dimensional objects, 
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size-and-shape outline, small-entity, are part of the learning curriculum included in the educational 
material, as is illustrated in Figure 4. 

 
Figure 4. Example of a matching exercise on human entity classifiers. 

3.3 Classroom Communication 
A set of 32 short phrases that do not belong to any of the groups described above but are essential for 
classroom communication is also part of the Introductory course curriculum and covers the 
communication areas required for A0-A1 level students. These include short statements and questions 
on name, age, occupation, accommodation, preferences, class involvement, as well as short 
statements and phrases on expression of judgement, objects, common routines, and events, such as 
in Table 4, below. 

Table 4. Examples of common phrases for communication in the material. 

Category Greek  glossing English glossing English translation 

Preferences ΚΑΦΕΣ Ix-loc3 ΑΡΕΣΩ Ix-loc3 COFFEE Ix-loc3 LIKE Ix-loc3 He/she likes coffee. 

Personal info ____Y/Nq 
Ix2 ΑΔΕΛΦΙΑ ΕΧΩ Ix2 

____Y/Nq 
Ix2 SIBLINGS HAVE Ix2 

 
Do you have siblings? 

4 CONCLUSIONS 
The educational material of SL-ReDu fully meets the educational prerequisites for A0-A1 levels of 
CEFR-L, covers all levels of grammar (phonology, morphology, syntax), and expands in lexical 
categories expected for communication at this learning stage. The content in core grammar and 
lexicon enable the learner to experience the natural productivity of the language by comprehending 
the unlimited potentials for building of new utterances. This material allows for full development of the 
learner’s skills in passive language tasks like comprehending signed language messages as well as 
productive language skills where the learner is required to produce his/her own linguistic message. 
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A FLEXIBLE PEER REVIEW TOOL FOR SUMMATIVE 
ASSESSMENTS 
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Abstract 
Peer assessment, the process of evaluating peers' work based on predefined criteria, is a common 
practice in massive online open courses and higher education today. Arguably, its main advantages are 
the possibility of achieving scalability in the assessment of complex assignments and learning that 
occurs due to critically evaluating peers’ work. Still, using peer assessments in higher education is 
characterized by both technical and organizational challenges, especially if it is used for summative 
assessments. In this paper, the design and implementation of a minimalist yet efficient peer assessment 
system are described. The system is based on Moodle and Microsoft Office tools and, unlike most 
currently available peer assessment solutions, offers great flexibility in determining the quality of 
submitted peer ratings. The system was implemented to support summative peer assessment practices 
in a Communication skills course for engineering undergraduates. Assignments including slideshows, 
resumes, and video projects, that would be difficult to grade automatically, were graded using peer 
assessments. Due to its flexibility, the developed system can be used in other domains, especially when 
the objectivity of submitted peer ratings is important. The experiences and lessons learned from using 
the system on a scale of 700 students yearly for the last four academic years are discussed in the paper. 

Keywords: Peer assessment, summative assessment, scalability, engineering education, communication 
skills.  

1 INTRODUCTION 
Peer assessment has been used extensively in formal education since it has been shown to be beneficial 
for both teachers and students [1]. This method of assessment in which students evaluate and are 
evaluated by their peers offers a scalable solution to the assessment of more complex assignments. 
Equally important, a number of studies and a recent meta-analysis [2] have suggested that peer 
assessments are beneficial for learning since critically evaluating assignments similar to those students 
had to create by themselves should help them improve their related skills and knowledge. 

Still, there are issues associated with peer assessments and those issues are most often associated 
with the validity and reliability of peer ratings [3]. Two meta-analyses related to this issue have reported 
an average Pearson’s correlation coefficient of 0.63 [3] and 0.69 [4] between lecturers’ and students’ 
ratings across published studies. Some authors, however, report significantly higher correlation 
coefficients which were reportedly achieved by strict penalties for any serious discrepancy between 
lecturers’ and students’ ratings [5]. But, in order to achieve that, evaluations of students’ ratings must 
be performed, which can be time-consuming. Program support that can be used to support the 
comparison between students’ ratings of the same assignment or between students’ and lecturers’ 
ratings becomes essential in case of a large number of students. 

This paper aims to describe the implementation and experiences with a peer assessment system 
intended to support summative peer assessment in formal education. Most emphasis in the 
implementation is placed on supporting an efficient assessment of objectivity in the reviews submitted 
by students. The rest of this paper is organized as follows. Key components of a general peer 
assessment system are described in section 2. The implementation and properties of the proposed 
system are described in section 3. Results of using the system in formal education context are described 
in section 4 and work conclusions are presented in section 5. 

2 SYSTEM DESIGN 
A peer assessment system generally consists of five main components or five main functions: 

1 Submission component, enabling students to submit their assignments. This can be done either 
directly by uploading assignments as files to a given system, but also by having students submit 
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their assignments as attached files to an email address, or by submitting a publicly accessible link 
to their assignments that can be processed automatically. 

2 Distribution component, enabling distribution of submitted assignments back to students for 
rating. This can be done from within a peer assessment system or independently, for example, 
by using mail merge. Merge mail can be used to individualize the content of messages for different 
students since every student needs to get their own list of assignments to rate. Of course, it is 
also possible to publish a complete list of assignments with information about which student needs 
to review which assignments from the complete list. Proprietary software like Microsoft Office 
Excel, Word, and Outlook, open-source software like Libre Office and Thunderbird, or even Gmail 
and Google sheets can be used for mail merge.   

3 Rating component, enabling students to rate their peers’ submissions. This rating can be 
performed using any software supporting a simple quiz-type activity where points are assigned to 
individual answers to questions. If submitted assignments are assigned an ID, then that ID is 
sufficient to the assignment to its ratings and this step can be performed either inside of a peer 
assessment system or outside, independently of it. 

4 Rating evaluation component, enabling course staff to evaluate ratings submitted by students 
and assign assignment credits to students. Submitted ratings can be checked for objectivity and 
the exact controls to be performed can depend on the assignment. If peer assessment data are 
exported to a CSV file, then they can additionally be processed using any method or application 
derived for that. 

5 Feedback component, returning feedback to students including the assignment credits achieved 
and/or detailed ratings of their assignment that were used to calculate the assignment credits. 
Again, this feedback can be sent through the peer assessment system or it can be processed and 
sent independently using mail merge. 

Various peer assessment systems are available today. From Aropä [6], developed and maintained for 
more than 15 years already, to newer solutions like PrESTO [7] or general system models [8]. The 
authors of this paper decided to implement a new solution with a focus on flexibility and full control over 
the entire peer assessment process to allow customizations and to support greater control over 
detecting and discarding students’ ratings which are deemed not objective. Since the tool described in 
this paper was intended to be used for summative peer assessment, it had to be suitable for 
improvements and changes over time and following the needs of the course. The main requirements on 
the peer assessment system to be implemented were: 

1 To avoid students having to register for a new/dedicated peer assessment system and, if possible, 
to integrate the new solution with Moodle, which is already used extensively at the University of 
Zagreb 

2 To enable including additional submitted assignments into peer assessment for which it is already 
known in advance how they should be rated in order to use them to assess the objectivity of 
students’ ratings (such assignments are further on called calibration examples) 

3 To provide flexible control over the quality of the submitted peer ratings including: 
o Automatically excluding ratings from students who did not rate calibration examples correctly 
o Automatically evaluate consistency between ratings of the same assignment. If a question in 

the rating form can only have a single correct answer, yet it has different values in ratings of 
different students, exclude the invalid ratings based on the correct value provided by the 
course lecturer or a data source 

o Enable an easy exclusion of ratings based on manual controls of their quality 
4 To support flexible custom and generic feedback to students   

3 SYSTEM IMPLEMENTATION 
Given the system requirements described in the previous section, the peer assessment system was 
implemented as follows: 

1 The submission component was implemented as a Moodle quiz activity where students submit a 
URL to their publicly available assignment file. Students are instructed to upload submissions to 
OneDrive space associated with their official university accounts. Aside from the URL, students 
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also select the language of their submission (Croatian or English, due to exchange students) and 
whether they intend to participate in rating of their peers’ assignments. Participating in the rating 
of peer assignments is rewarded with approximately 35% of the overall task assignment credits 
but is not mandatory. If students declare they will not participate in the rating of their peers’ 
assignments, they will not be assigned assignments to rate. This step is necessary in order to 
better distribute assignments so that each assignment gets as many reviews as initially intended. 

2 The distribution component was implemented through mail merge using Microsoft Office tools. 
The submission links are exported from Moodle in CSV format, downloaded using a BASH script 
relying on the wget command, and stored on an Apache webserver folder under pseudorandom 
file names. This is done to hide students’ identities since they can be discovered from the link to 
their assignment that they submit. Each submission is additionally assigned a 3-digit ID number 
that students use to reference the assignment they are rating. Submissions are distributed to 
students for rating as URLs sent through mail merge. Links distribution is generated in a CSV file 
by the same BASH script. Given an initial list of students’ submissions in random order, if N 
students requested to take part in assignment rating (N<= K, the number of submitted 
assignments, since submitting an assignment is a precondition to participating in peer rating), and 
every student is expected to rate A assignments, then the i-th student from the initial list will get 
submissions with indexes MOD(i+1+floor(L*N/K),K), L={0,1,2,…,A-1}. If the number of 
participating students is equal to the number of submitted assignments, then every assignment 
will be assigned to A students. If the number of submitted assignments is greater than the number 
of participating students, then every assignment will be assigned to at least floor(N*A/K) 
reviewers. A BASH script is afterward used to randomly assign IDs corresponding to files that are 
prepared as calibration examples to a given percentage of students. 

3 Once students receive URLs to assignments they should rate, they can rate them in a simple 
Moodle quiz activity. Questions in the peer assessment sheet are mostly multiple-choice 
questions and at least one free-text response question where students should comment on their 
other answers. Given students have to perform a total of A assignment ratings, they have the 
same number of rating activities available, one for each submitted assignment that they are rating. 
Instead of using a single activity with multiple submission attempts, this way they can re-visit their 
ratings and change them if it is necessary. Rating activities do not have a time limit. 

4 After the rating deadline has expired, data from the rating activities are exported in XLSX format 
and processed in a Microsoft Excel spreadsheet. After all files with assignment ratings have been 
imported to a spreadsheet, additional postprocessing takes place in order to identify ratings that 
are not objective regarding the quality of the assignments. Postprocessing occurs in the following 
form and order: 
o Ratings of calibration examples are automatically extracted to a new sheet and excluded from 

further processing. If a rating of a calibration example does not match the answers it should, 
it is marked for review in the spreadsheet and its author is added to the exclusion list, meaning 
all their reviews will be excluded from further processing. 
For example, a calibration example of a slideshow assignment was used in a peer assessment 
assignment and it was intentionally containing more than ten bullets per slide. If a student 
reviewer of that assignment answered that the slideshow contained no more than seven 
bullets per slide, the reviewer would be added to the exclusion list and all of their ratings would 
automatically be excluded from further processing. 

o Some properties of submitted assignments can be checked automatically using independent 
scripts or applications. Judging from the output of such an application, if the corresponding 
value in a rating of an assignment is incorrect, that rating is marked for review in the 
spreadsheet and its author is added to the exclusion list. 
For example, an external BASH script was used to inspect whether submitted slideshows 
included an audio narration by opening the PPTX file as an archive and inspecting its media 
contents. If a student reviewer of an assignment with no narration answered that the slideshow 
included narration, they would be added to the exclusion list and all of their ratings would 
automatically be excluded from further processing. 

o Ratings corresponding to an assignment that have different values in a category that can only 
have a single correct answer are automatically extracted to a new sheet, marked for exclusion. 
In this case, if there are no automated tools to check which value is correct, they are checked 
manually. 
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For example, a CV assignment was instructed to contain two separate elements in a PDF 
document: the motivation letter and a narrative resume. If the answers to the question about 
whether the document contains those two units differ between ratings for the same reviewed 
assignment then those ratings are automatically extracted to a new sheet where they should 
be manually checked. 

o Ratings corresponding to an assignment that have variability in their assignment credits above 
the given threshold are automatically extracted to a new sheet, marked for exclusion, and 
should be checked. This criterion is sometimes also defined as the number of assignments 
with the highest standard deviations in their ratings that should be checked manually. 
For example, if ratings of the same assignment differed a lot and the standard deviation 
calculated from them was larger than a predefined threshold or it would be among the N 
assignments with the highest value of standard deviation, then it would be checked manually. 

Removal of one student’s ratings can affect values based on which steps c and d are performed. 
Since performing steps c and d can result in removing some students’ ratings, those steps need 
to be repeated any after the removal of ratings even up to a few times. 

5 Finally, students would receive feedback about their assignments using mail merge. The feedback 
includes assignment credits they achieved and comments from all reviewers of their work. 

4 RESULTS AND DISCUSSION 
The peer assessment tool described in this paper has been used for 4 years in the Communication skills 
course for undergraduate engineering students at the University of Zagreb, Faculty of Electrical 
Engineering and Computing. Approximately 700 students are enrolled in the course every year and 
within the course, they have to complete six assignments that are graded through peer assessments 
using the described system. The assignments are not mandatory, yet there is a 50% minimum threshold 
regarding the assignment credits that students can achieve in that category. For each assignment, 
approximately 65% of assignment credits are awarded for the submitted assignment and 35% for rating 
up to 5 other students’ assignments. Students are warned that ratings of others’ assignments have to 
be graded objectively or they would lose all assignment credits for that particular assignment. 

The described version of the peer assessment system is the last one with improvements after each year 
of usage. Moodle workshop activity was initially used for peer assessments, but it was soon abandoned 
for the reasons already mentioned that served as motivation to develop this tool. Multiple improvements 
to the system have been implemented through the four years of its usage. The improvements can 
roughly be divided into two categories: 

1 Reducing the potential for students’ omissions. While scalability ideally means that 
automated assessment procedures require the same amount of time regardless of the number of 
students, in practice this turned out impossible to achieve. Every assignment had a nearly 
constant percentage of omissions associated with it. For example, pasting the URL link to an 
assignment multiple times consecutively instead of only once, pasting a URL link to a different file 
sharing service although it has been explicitly written that only links to OneDrive will be accepted, 
pasting a URL link to a wrong assignment, entering a wrong ID when grading a submission, etc. 
Over the years this led to limiting students’ input as much as possible from textual input to more 
constrained radio buttons and dropdown lists whenever possible, as well as supplementing 
submission activities with several examples of correct and incorrect submission examples. 
Approximately 2% of submissions in the academic year of 2020/2021 (whether submissions of 
assignments or peer ratings) were invalid and caused students to lose assignment credits. 

2 Detailed feedback. Even though everything students submit remains visible to them, foremost to 
check right away if they submitted their assignment or assignment ratings successfully, they still 
seem reluctant to try to find potential mistakes there before contacting lecturers directly. The 
amount of automated feedback sent to students via email was, therefore, gradually increased 
over the years to include plenty of redundancy regarding everything that they had submitted 
including the URL to their assignment, the URL to submission activity, other students’ ratings of 
the assignment, and reasons for exclusion of any ratings. 

From the lecturers’ perspective, the developed tool was crucial for supporting using summative peer 
assessments in the course. Since the course it was used for is a large enrolment first-semester course, 
students are somewhat prone to experimenting with peer assessments and performing controls of the 
quality of the submitted ratings was necessary to keep grading as objective as possible. In the academic 
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year of 2020/2021, peer assessments within the course included 10% of students per assessment 
receiving a calibration example for grading, controls of all submitted ratings against at least one rating 
criterion in each assignment, and manual controls of 5% of randomly selected ratings. At least one 
student whose ratings were excluded because they lacked objectivity was identified in each of the 
assignments and the percentage of such students was always lower than 5%. Of course, even with 
program support this process still requires time efforts that are justifiable regarding the benefits. 

5 CONCLUSIONS 
In this paper, a system designed and implemented to assist in summative peer assessments is 
described. The system allows greater flexibility and control over the entire process and provides, as 
much as possible, support for checking the submitted reviews’ quality. This is done by automatically 
identifying and either removing or requesting a lecturer to perform additional checks of any submitted 
ratings which are identified as possibly unobjective. The described model of a peer assessment system 
can serve as a starting point for different implementations as well. Experiences obtained by using and 
improving the proposed system over the past four years suggest its great potential, but also that there 
remains an amount of work that must be done by a lecturer or a course administrator which can make 
the judgment of whether a rating is acceptable or not to be included in final assignment credits 
calculations. 
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Abstract 
The Quality Internal Guarantee Committee of the Degree in Pharmacy is responsible for annually 
analysing the results of the teaching-learning process obtained from the databases of the Quality, 
Innovation and Prospective Unit of the University of Granada (UGR).  The information in this analysis 
must be cumulative, not individualized, so that the data of the years of development of the title are 
provided. 

During the academic year 2019/20, COVID-19 pandemic caused several adaptations in teaching 
methodologies. Until now, everything related to the University teaching had been presence-based 
modality and suddenly we were faced with the novelty of online teaching. 

The objective of this work is to study the effect of COVID-19 pandemic on the performance indicators 
and satisfaction rate with the study plan in the Degree in Pharmacy of the UGR, and to conduct a 
comparative study with previous years. 

The following indicators have been analyzed: satisfaction levels with the study plan, demand rate, 
performance rate, overall qualifications and number of final projects (TFG) performed for the Degree in 
Pharmacy during last academic years. 

The general level of students’ satisfaction with the study plan has decreased slightly in the academic 
year 2019/20. (A low general level of students’ satisfaction with the study plan was noticed in the 
academic year 2019/20). This decrease may be related to: a) the delay in the information on the 
adaptations made to the Teaching Guides, and b) the lack of teaching coordination between teachers, 
especially among those who teach different subjects in the same course. However, the performance 
indicators for Pharmacy Degree in this last academic year have been very positive (acceptable). Thus, 
we observed a decrease in the initial dropout rate (7.74%) and an increase in the graduation, success 
and performance rates (52.40%, 78.79% and 88.37%, respectively), which reached maximum levels. 
However, failure and non-attend rates among Pharmacy Degree' students were lower than previous 
academic years (5% and 9%, respectively). These data could be due to the change in the evaluation 
methodology carried out during the last semester of the academic year 2019/20, when going from an 
in-person evaluation to a virtual evaluation.  

In conclusion, the Health crisis caused by COVID-19 has been a great challenge for the adaptation of 
the Pharmacy Degree curriculum. The analysis of the performance indicators and satisfaction rate has 
allowed the Quality Internal Guarantee Committee to implement several improvement actions to 
upgrade the adaptations in teaching methodologies for the Pharmacy Degree, which are available on 
the website of the Faculty of Pharmacy. 

Keywords: Performance indicators, Satisfaction rate, Teaching methodologies, Pharmacy Degree, 
Improvement actions. 

1 INTRODUCTION  
On 14 March 2020, the Spanish government decrees a state of alarm due to the COVID-19 pandemic. 
This disruption had a severe impact on the academic activities at universities. Most universities 
ordered the suspension of face-to-face teaching and adopted of extraordinary measures to keep 
educational framework running [1]. This exceptional situation has forced to universities to evolve 
towards an online teaching-learning scenario in record time, involving all the university collectives 
(students, teaching staff and university leaders), and implementing and adapting the available 
technological resources [2]. In this recent university context, the University of Granada (UGR) 
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designed a Contingency Plan for online teaching-learning scenario, by which extraordinary measures 
were established to guarantee the academic quality of the new teaching, learning and evaluation 
methodologies introduced [3].  All the university degrees at UGR adapted their study plans according 
to the guidelines established by the contingency plan, through the preparation of addenda 
incorporated on the teaching guides of subjects taught during the second semester of the 2019/2020 
academic year [4]. 

The Quality Internal Guarantee Committee of the Degree in Pharmacy (QIGCDP) was the body 
responsible for monitoring and implementing the guidelines and regulations established by the 
contingency plan from UGR in the Degree in Pharmacy. Its general objectives, among others, are to 
support the continuous improvement of the quality of teaching and to analyze the results of the 
teaching-learning process obtained from the databases of the Quality, Innovation and Prospective Unit 
of UGR annually [5]. These procedures help the QIGC to make follow-up reports and to highlight the 
strengths and weaknesses of the Degree in Pharmacy, to later define proposals for improvement of 
the study plans in the Degree [5, 6]. The monitoring and review of these quality indicators is carried 
out by annual follow-up reports, where the QIGCDP analyze the learning outcomes and educational 
quality of the Degree in Pharmacy for the present academic year versus the results from previous 
years. The indicators of academic performance and satisfaction rates are two of the most important 
quality indicators of the Degree in Pharmacy [7, 8]. 

The objective of this work is to study the impact that the change to online teaching-learning scenario 
has had on the quality of teaching in the Degree in Pharmacy of the UGR. For this, we will analyse the 
behaviour that two key indicators have had in the analysis of the quality of teaching, such as the 
academic performance indicators and satisfaction rate achieved by all the university collectives 
(students, teaching and technical staff). We will base this study on the comparison of these two 
indicators with the values obtained during 2018/19 and 2019/20 academic years, before and after of 
confinement due to the COVID-19 pandemic. Finally, we also discuss the reasons underneath these 
results. 

2 METHODOLOGY  
The information for this study was obtained from the databases of the Quality, Teaching Innovation 
and Prospective Unit of the University of Granada. The data of satisfaction rates and students' 
performance were collected at the end of the last two academic year by online surveys and the 
evaluation of the indicators of academic performance [8].  

To evaluate the satisfaction rate of the different stakeholders (students, faculty and technical staff) with 
the extraordinary measures adopted during lockdown period of COVID-19 pandemic, we analyzed the 
following criteria: educational program, teaching-learning process and evaluation methods. A total of 
655 online surveys were conducted by all collectives involved of the Degree in Pharmacy (25% of 
students, 50% of teaching staff, and 35% of technical staff) during de academic year 2019/20, 
corresponding to the COVID-19 pandemic [9]. The answers were recorded on a rating scale of either 1 
– 5, being: 1=Very dissatisfied, 2= Dissatisfied; 3= Neutral; 4= Satisfied; and 5= Very Satisfied. The 
values were expressed as Mean ± Standard Deviation (SD), regarding 5. The data obtained were 
compared and analyzed with the previous academic year 2018/19. 

The academic performance was evaluated from the following indicators: 

a) Performance rate: Percentage of the relationship between the total number of credits passed 
by the students and the total number of credits in which the students are enrolled. 

b) Success rate: Percentage of the relationship between the total number of credits passed by the 
students and the total number of credits submitted to examination. 

c) Efficiency rate: Percentage of the relationship between the total numbers of credits in which 
the students are enrolled and the total number of credits in the study plan in which the students 
should have enrolled in the academic year. 

d) Graduation rate: Percentage of students who finish learning in the time provided in the study 
plan in an academic year. 

e) Dropout rate: Percentage of the relationship between non-enrolled students and the total 
number of enrolled students who had to obtain the degree in the academic year. 
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The indicators of academic performance of the Degree in Pharmacy corresponding to the last two 
academic years are analyzed [8]. The values were expressed as a percentage. 

3 RESULTS 

3.1 Influence of COVID-19 disruption on Satisfaction rates for Degree in 
Pharmacy 

3.1.1 Analysis of satisfaction rates with educational program in the COVID-19 scenario 
The results analyzed in this section show that the students’ satisfaction rate, with the extraordinary 
measures adopted on educational program of the Degree in Pharmacy in the COVID-19 scenario, was 
slightly lower than previous academic year (Mean ± Std Desv.= 3,07±1,27 in 2019/20 vs 3,26±0,95 in 
2018/19) (Table 1). However, these data were not significantly different due to a high dispersion in the 
answers what causes an elevated standard deviation. Moreover, the students’ satisfaction rate for 
Degree in Pharmacy was similar to those of the other Health Sciences Degrees and University of 
Granada (Mean ± Std Desv= 3,29 ± 1,22 and 3,28 ± 1,16, respectively).  

On the other hand, the faculty and technical staff’ satisfaction rates with the extraordinary measures 
adopted on educational program of the Degree in Pharmacy in the COVID-19 scenario were good and 
slightly higher than students (Mean ± Std Desv.= 4,05±1,04 and 4,05±0,78, respectively) (Table 1).  

Thus, the results of our analysis suggest that both students and teaching staff consider that the 
measures introduced to adapt the educational program of the Degree in Pharmacy in the COVID-19 
scenario were useful. 

Table 1. Satisfaction rates with the Educational program of the Degree in Pharmacy in the COVID-19 scenario. 

Academic Years 2018/19 2019/20 

Students' satisfaction rate 3,26 ± 0,95 3,07 ± 1,27 

Faculty staff’ satisfaction rate  - 4,05 ± 1,04 

Technical staff’ satisfaction rate 3,86 ± 1,03 4,05 ± 0,78 
Values are expressed as Mean ± Standard Deviation (SD). Values out of 5. 

3.1.2 Analysis of Satisfaction rates with the teaching-learning process and evaluation 
methods in the COVID-19 scenario 

The COVID-19 pandemic led to the urgent change in the teaching-learning process and evaluation 
methods from face-to-face to online education. In this study, we examined the students and teaching 
staff satisfaction rate with the extraordinary measures adopted on teaching, learning and evaluation 
strategies on the Degree in Pharmacy during the COVID-19 scenario. We observed that students´ 
satisfaction rate with the teaching-learning process and evaluations methods in an online setting were 
unsatisfying (Table 2). Students report that the major challenge in adapting to virtual scenario was to 
maintain attention in a purely online context, reporting the following significant barriers (among others): 
boredom, sense of isolation, lack of time to follow the different subjects, and lack of self-organizing 
capabilities. Moreover, students also found technical problems, lack of teaching coordination in the 
teaching staff and they complained about the lack of information received on the adaptations 
introduced in the teaching guides from university leaders. To mitigate these issues, the Degree in 
Pharmacy adapted their study plans according to the guidelines established by the contingency plan, 
through the preparation of addenda incorporated on the teaching guides of subjects taught during the 
second semester of the 2019/2020 academic year. Likewise, all extraordinary measures adopted were 
available by a banner on the website of the Faculty of Pharmacy 
(https://farmacia.ugr.es/noticias/COVID19/). Finally, the UGR also guaranteed that all students had 
access to a proper information technology infrastructure and bandwidth connection, as well as specific 
support to solve technical problems. Similarly, the UGR guarantee that all students have access to a 
proper information technology infrastructure and bandwidth connection, as well as specific support to 
solve technical problems. 
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From the teaching staff’ perspective, this forced transformation to online scenario was also stressful. 
They had to adapt quickly to new online techniques, with little or no training in some cases and in 
record time. The main difficulties teaching staff highlighted were the high demand for specific skills 
such as proficient computer knowledge, specific communication abilities for an online setting, proper 
handling of various teaching-learning tools, and the need to solve specific problems quickly during 
learning sessions. They also noted that isolation was a significant problem in designing the courses. 
However, satisfaction rate with the teaching-learning process and evaluations methods in an online 
setting were satisfying for faculty staff (Table 2). Despite all of these challenges, teaching staff 
highlighted some interesting lessons for overcoming barriers, suggesting the need to find the optimum 
balance of individual student-centred learning and collaborative learning, introducing group activities to 
motivate and engage students and encourage collaborative learning. 

Table 2. Satisfaction rates with the Teaching-Learning process and Evaluation methods in the COVID-19 scenario. 

Academic Year 2019/20 Students' 
satisfaction rate 

Faculty staff’ 
satisfaction rate 

Teaching-Learning process 2,10 ± 1,19 2,93 ± 1,32 

Evaluation methods 2,45 ± 1,23 2,96 ± 1,30 
Values are expressed as Mean ± Standard Deviation (SD). Values out of 5. 

3.2 Influence of COVID-19 disruption on indicators of academic performance 
for Degree in Pharmacy 

3.2.1 Analysis of Access and Demand rates for the Degree in Pharmacy in the COVID-19 
scenario. 

The total number of vacant places offered to access at the Degree in Pharmacy in the 2019/20 
academic year continued to be 320 places. Moreover, the average number of new students per year 
and the admission average grade in the Degree in Pharmacy have not modified in these last two 
academic years either. However, the number of access requests submitted in 2019/20 was 
significantly higher than previous academic year, indicating an increase in the demand rate. This 
increase could be related to the greater number of students who choose the Degree in Pharmacy as 
the first choice option in the 2019/20 academic year. Interestingly, the total number of enrolled 
students in the Degree in Pharmacy was markedly lower than previous academic year, being these 
results related to the increased number of graduate students during the present 2019/20 academic 
year (Table 3). 

Table 3. Access and Demand rates for the Degree in Pharmacy of the University of Granada. 

Academic Years 2018/19 2019/20 

Number of Vacant Places Offered 320 320 

Number of Access Requests Submitted 1360 1428 

Number of New Students to the Degree 309 310 

Number of Students who choose the Degree as the first choice 190 204 

Admission average grade 10,71 10,87 

Total number of enrolled students 2022 1946 

Number of Graduated Students 256 271 

3.2.2 Analysis of academic performance indicators and qualifications for the Degree in 
Pharmacy in the COVID-19 scenario. 

We also evaluated the impact of COVID-19 confinement on students’ performance and overall 
qualifications in the Degree in Pharmacy. We observed that both performance and success rates of 
the Degree in Pharmacy display an increasing trend over the 2019/20 academic year, rising from 
68,51% and 82,24% in 2018/19 to 78,79% and 88,37% in 2019/20, respectively. Nonetheless, the 
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efficiency rate of the Degree in Pharmacy has remained stable for the last two academic years (Table 
4). These results indicate a significant improvement in the students' ability to acquire the competences 
and the skills necessary to pass the total number of credits submitted to examination, as well as to 
better manage the total number of credits in which they are enrolled. Although these data related to 
efficacy of the extraordinary measures for the development of online teaching, learning and evaluation 
methodologies adopted during COVID-19 disruption, however, this significantly improved students' 
performance has to confirm yet in the next academic years.   

Furthermore, we also evaluated the graduation rate and dropout rate for Degree in Pharmacy during 
COVID-19 disruption. We observed that the graduation rate increased significantly during the present 
2019/20 academic year, whereas the dropout rate remained unchanged (Table 4).  

Table 4. Indicators of academic performance for Degree in Pharmacy of the University of Granada. 

Academic Years 2018/19 2019/20 

Performance Rate 68,51% 78,79% 

Success Rate 82,24% 88,37% 

Efficiency Rate 96,61% 96,17% 

Graduation Rate 41,15% 52,40% 

Dropout Rate 15,54% 15,77% 

This highest graduation rate for Degree in Pharmacy was related to an enhancement in overall 
qualifications of students and a lower failing grade and not presented rate (Table 5). Similarly, the total 
number of final project (TFG) performed significantly increased during 2019/20 academic year (320 
TFG in 2019/20 vs 296 in 2018/19) and their overall qualifications also enhanced regarding the 
previous academic year (Table 5). Taken together, these results could be related to changes on 
evaluation methods during COVID-19 confinement. In a matter of weeks, the evaluation 
methodologies were completely transformed to evolve to an e-learning education. Several examination 
activities, containing multiple-choice exams and structured essay-type questions, were conducted on 
Granada University Moodle platform (PRADO2) and under full supervision by teaching staff. However, 
we don´t rule out that the improvement on graduation rate are related to an ineffective examination 
strategy. As a solution to overcome these weaknesses on evaluation methods, teaching staff 
suggested the need to develop a multistage adaptive testing, restrict test question exposure and make 
a large question bank. 

Table 5. Overall qualifications for the Degree in Pharmacy and Final Projects performed. 

 Pharmacy Degree Final Projects (TFGs) 

2018/2019 2019/2020 2018/2019 2019/2020 

Failing Grade 15,74 % 10,90 % 0,31 % 0,28 % 

Passing Grade 36,34 % 36,65 % 3,69 % 1,68 % 

Grade of B / Very Good Grade 23,38 % 31,76 % 23,38 % 22,97 % 

Grade of A / Excellent Grade 4,29 % 6,94 % 52 % 62,18 % 

Distinction / Outstanding 2,64 % 2,78 % 0 % 0 % 

Not Presented 17,61 % 10,98 % 20,62 % 12,89 % 

4 CONCLUSIONS 
The Health crisis caused by COVID-19 has been a great challenge for the adaptation of the Pharmacy 
Degree curriculum. In a matter of weeks, entire education system of University of Granada had to 
completely transform the teaching-learning process and evaluation methods from face-to-face to 
online learning scenario. The analysis of the performance indicators and satisfaction rate has allowed 
the Quality Internal Guarantee Committee to identified several of limitations described by students and 
teaching staff of the Degree in Pharmacy about the extraordinary measures adopted to completely 
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transform the teaching-learning process and evaluation methods from face-to-face to online learning 
scenario. The main barriers found to students were to maintain attention in a purely online context, 
technical problems and lack of teaching coordination among others. Whereas the main difficulties 
described by teaching staff were stressful transition to e-learning scenario and the high demand for 
specific technological skills and communication abilities for an online setting. Despite all of these 
challenges, all the university collectives were quite positive about the extraordinary measures adopted 
on study plan of Degree in Pharmacy and showed a good satisfaction rate and excellent academic 
performance indicators. Nevertheless, The Quality Internal Guarantee Committee is aware of these 
barriers and suggest implement improvement actions to upgrade the adaptations in teaching 
methodologies and mobilize resources to overcome them in the short term, paying special attention to 
the digitalization of learning processes and offering specific technical training to professors, 
administrative staff, and students. This Committee considers that most universities should opt for a 
hybrid system in the near future, that combines face-to-face and online learning to harness the 
potential of the technological tools available and to ensure that students in both situations experience 
high-quality learning. 

Finally, the results of our analysis show as main limitation a low participation percentage on online 
surveys by all the university collectives. This weakness on our study is caused by online surveys only 
were available when students or faculty staff requested it. Thus, a further analysis with larger sample 
size should be done in the next academic course. 
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VISION FOR BULGARIAN HIGHER EDUCATION IN THE CONTEXT 
OF CURRENT WORLD PANDEMIC 

D. Stoyanova, S. Denchev, S. Yordanova 
University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
University education is an inseparable part of the growth and awareness of young people as worthy 
citizens. It is due to this reason that the social mission of universities is so significant. Unfortunately, the 
pandemic caused by COVID-19 has brought to the introduction of new approaches to learning, which 
has in a way moved the centrepiece of the traditional university education. The state of emergency in 
all the countries of United Europe has forced universities in the Old Continent to massively switch to 
non-present, online learning. This temporary measure was necessary to overcome the situation and in 
no case should it become permanent, because although e-learning systems and educational platforms 
based on them have a place in the modern educational process, they cannot, and in no case should 
they replace the natural educational process in classical universities. If we extrapolate the total 
dominance of distance learning, we will soon have to delete the word “university” from dictionaries and 
replace it with the expression “a supermarket selling diplomas”. In this regard, the paper presents our 
research on important issues related to the commercialization and virtualization of classical universities. 
Using the methodology of the so-called architectural approach, the mission of the classical universities 
responsible for the preservation and transmission of knowledge to young people is brought to the fore, 
bringing them up in the moral commitment to specific social problems. Different points of view are 
proposed, considering TRADITIONAL AND SMART UNIVERSITIES and specifically the change in 
attitudes, approaches and methods of education in Bulgaria as a result of the pandemic. The problems 
that have arisen as a result of COVID-19 and their impact on Bulgarian science have been outlined, with 
particular emphasis on conducting extracurricular activities, field research and subsequent restrictions 
on scientists and researchers to conduct research in virtual rather than real work environment. 

The results of our research are synthesized in an adaptive conceptual model for university education in 
a blended (real and virtual) social reality. 

Keywords: Higher education, science, COVID-19, knowledge, classical (traditional) universities, smart 
university. 

1 INTRODUCTION  
The entry of mankind into the third millennium has been marked by the abandonment of classical 
education schools and stereotypes. This impact was the result of a large-scale global pandemic caused 
by the COVID-19 virus, which was followed by a wave of processes with hitherto unknown effects on 
society affecting the economy, health care, culture, education, etc. Rapidly changing living conditions 
have led to the cessation of production, the demise or the emergence of new professions, the 
reorganization of everyday life and of the work process. All this has become a prerequisite for an even 
faster transition to the essence of information civilization, a transition that started to be implemented on 
an increasingly larger scale in different parts of the world. At the perceptual level, all this was 
accompanied by many negative factors such as: fears, crises, distrust of institutions, etc. We have 
witnessed how a radical change in the foundations, on which people rely, also leads to a radical change 
in their behaviour and adaptability to the environment.  

The human dimensions of change are no less important than the technological, economic and political 
ones. The social disintegration of the individual or of а group of people has led to serious consequences 
in the development of societies and peoples around the world. This was also experienced in the field of 
education. 

1.1 Classical and smart universities 
Although the syllabuses, used in the training of young people have remained the same, there has been 
a change in the teaching approaches and methods. Smart universities have tried to take precedence 
over other educational institutions, declaring that their approaches and teaching methods perfectly “fit” 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
3344



 

 

the situation in the world due to COVID-19. This has caused certain outrage among the representatives 
of traditional universities, which for centuries have preserved and transmitted knowledge in the 
established classical way. It is true that e-learning systems and the educational platforms based on them 
have their place in the modern educational process. However, they cannot and should not replace the 
natural community learning process in modern universities. After all, the university is a community of 
teachers and students, which definitely has its social commitments. We should also not forget that the 
word 'university' originates from the Latin term 'universitas magistrorum et scholarium', which means 
'(community of) teachers and students altogether'.  We firmly believe that, in essence, the social mission 
of universities is to create and transmit human knowledge, as well as to develop the human capacity to 
create, transfer and put this knowledge into practice. 

2 METHODOLOGY 
Relying on the fact that theory and practice should be the basis of young people's education, the 
University of Library Studies and Information Technologies (ULSIT) in Sofia, Bulgaria, has developed 
various methods and approaches that have been successfully included in the current educational 
process. Thus the methodology for training of the American scientist, philosopher and educator John 
Dewey, that became popular in the middle of the XX century, known as “Learning by Doing” [1], has 
been successfully applied in the training of students and PhD students at ULSIT. By establishing this 
principle as the basis of its educational policy, ULSIT managed, in the conditions of a pandemic, to 
continue to train staff in various professional fields, combining theory and practice.[2] This was possible 
through conducting, for another consecutive year, the International Southeast Summer University, 
regardless of the circumstances caused by COVID-19. In this way, the mission and goals of the classical 
university, such as the State Library University, were preserved and showcased, namely to engage 
young people to experiment in a real environment [3], participating in research activities, various in type 
and purpose. 

It is true that COVID-19 has led to a change in attitudes towards conducting field research, restricting 
scientists, researchers, doctoral students and university students from conducting research not in a real 
work environment but in a virtual one. In fact, the introduction of online training has led to a change in 
the approaches for presenting information and generating knowledge. The virtual environment has 
somewhat preserved the form of communication, but it cannot replace the direct contact on the basis of 
which young people are educated. We should not forget that the University is a hub of education, 
science, culture, economics, industry, art, etc. Although facing the problems and responsibilities of the 
“new age” – this type of education institutions is called to help preserve “knowledge” in an epidemic 
environment. The education system, and in particular that on which higher education is based, performs 
the main task of both creating new knowledge and disseminating it. The mission of universities is to 
provoke and encourage society to knowledge, creativity and innovation through direct communication 
between trainer and trainee. In this case, "learning by doing" or more precisely only the “learning” part 
has undergone serious distortions, because although technologies are part of the training, they also 
have many shortcomings.[4] For example, devices break down without warning, the Internet connection 
is interrupted and blocking the platform can cause serious problems when conducting online lectures or 
exercises, especially when the trainer provides important information or when students are at a crucial 
time in the course – an exam, for example. Ignorance of the used applications or programs for online 
learning can lead to unnecessary delays, which affects the learning process negatively. The problem 
with concentration is also significant, which turns out to be leading in the perception of the lecture 
material as well. At the university, students can be encouraged to focus on a specific topic or task, as 
opposed to online learning, which in recent months has been transferred to home atmosphere where 
other things outside classes are much more likely to attract students ‘attention. The lack of direct contact 
between the trainer and the trainee reduces the opportunities for training or imposing values, transfer of 
respect, experience and knowledge. This is a two-way process, because the lecturer is also prevented 
from understanding the degree of assimilation of the material by the students and to support them where 
it is necessary to do so.[5] 

The “doing” part underwent the most serious distortions, because almost every action with a practical 
focus was subject to prohibitions or restrictions. For example, field research, especially in the 
humanities, could not be carried out completely and purposefully in 2020. In view of the situation caused 
by COVID-19, the field ethnographic research as a basic approach to research and study of folk culture 
was not accompanied by the collection of information from the living carriers of the studied culture in a 
natural and unadulterated environment, so as not to transmit the infection or endanger human life. This 
also affected the processes of generating new knowledge. Leading in this type of research was the 
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imaginary interpretation of symbols and signs, rather than their study and objectification in a real and 
unadulterated environment. The problem in this case is that “learning” was not supplemented by “doing”, 
which influenced the process of generating new knowledge. No matter how well prepared the researcher 
is theoretically, they cannot test their knowledge in full and verify it. The lack of contact with real 
environment changes the views and understanding of the researcher about the studied object. In this 
case, the research would not lead to generating new knowledge, but rather to the emergence of 
hypotheses, so that the results will not be objective, but rather subjective. 

3 RESULTS 
The conclusions based on the experience so far show that with the advent of COVID-19, almost all 
forms of access to places, institutions or people were restricted, as well as in terms of communication 
with them through direct physical contact.[6] Naturally, with the help of ICT, some of the communication 
practices were preserved, but the process of acquiring knowledge through the direct use of the “learning 
by doing” method led to a certain subjectivity in the obtained results. Regardless of the economic, social 
and cultural crisis that the world is experiencing, we can definitely conclude that classical universities 
remain the places where social criticism is concentrated – critique of common concepts, conceptual 
scientific criticism, criticism of knowledge, societies and all past and current social institutions and 
practices. Higher education is not only associated with building understanding and criticism of theories 
and empiricism for the specialist, because it also implements the high ideal of a comprehensive 
education that expands the general culture of students, enriches and develops skills and competencies, 
and creates a positive attitude towards cultural diversity.[7] 

Our R&D project based on the principle of learning by doing, in times of crisis, has clearly proved that 
even today, the philosophical interpretation of the life of the American scientist John Dewey has a 
relevant meaning and application in the field of education 

In this regard, the results of the application of the method “learning by doing” offer in-depth knowledge 
in the science of their choice and provide students with various theoretical models and methods, build 
skills for critical thinking and empirical analyses and thus enable trainees to acquire the necessary 
knowledge and skills of complexity, flexibility and speed.[8] Every student, and why not every university 
lecturer, needs to be more educated in their general view of the world. In times of stagnation, of 
extraordinary circumstances or of relatively long time intervals, saturated with irrational thought patterns, 
university education is among the main counterbalances to the serious threats to a free contemporary 
and future society. 

4 CONCLUSIONS 
All these factors are taken into account in the formation of the Vision for higher education in Bulgaria 
until 2030,[9] whose main goal is to stimulate and accelerate the process of development and 
implementation of innovations in individual sectors of the economy, focusing on the promotion of applied 
research and development and the measures for their commercialization and their transformation into 
marketable products with high added value. This can be achieved, namely, through implementing a 
close cooperation between the state and classical universities, whose very nature of education is based 
on the two pillars – theory and practice. On the one hand, not only because the policy in the field of 
education and training covers each and every stage of personal development, following the principles 
of lifelong learning, but also because the syllabuses in classical universities are aimed at increasing the 
scope and quality of education and training, with an emphasis on the acquisition of analytical and 
practical skills and the development of creative thinking.[10] 
As a result of all processes, described above, the knowledge and abilities of young people for timely 
adaptation to technological transformation and the resulting changes in the labour market will increase. 
The quality of human capital will improve through the formation, on the one hand, of highly educated, 
innovative and active individuals, capable of achieving a successful professional development and on 
the other hand citizens, who will contribute to their personal well-being and to the sustainable 
development of all social spheres. 
We firmly believe that classical universities are strong in supporting and actively participate in all 
processes of shaping and implementing a vision for Bulgarian higher education in the context of the 
current world pandemic, because while relying on the two pillars of education – theory and practice – 
they train, educate and prepare young people, ready to engage morally with problems in public space, 
no matter what they are. 
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A TYPOLOGY OF ERRORS OF LEARNERS OF GREEK SIGN 
LANGUAGE AS AN L2 

Christos Georgokostopoulos, Galini Sapountzaki  
University of Thessaly, Department of Special Education (GREECE) 

Abstract  
Attitudes towards deaf people and sign languages (SLs) have changed for the better over the last 
decades, recognizing the latter as fully fledged linguistic systems, on par with spoken languages [1], [2], 
[3]. As a result, the number of learners of SLs as a second language (L2) has risen dramatically. On the 
other hand, there is still an urgent need for revisiting SL teaching and assessment methods based on 
research findings. Recent theoretical linguistics bibliography [4] reports on the spatial-visual modality of 
SLs versus the oral-aural modality of spoken languages, which involves the process of expressing 
linguistic meaning through movement of hands, face and torso in the three-dimensional space in front 
of the signer, and perceiving through vision, thus making use of non-linear mechanisms with multiple 
physical articulators active at any given instance. In this light the learner of a SL is not only a learner of 
a different language (L2), but of a different modality (M2) of linguistic expression and perception, hence 
a different learning path needs to be explored for L2-M2 teaching and learning methodologies, compared 
these developed for spoken language teaching and learning. The present paper proposes an error 
analysis model for SLs as L2-M2, based on experimental research on linguistic productions of young 
adult M2-L2 non-native users of Greek Sign Language (GSL) in the upper-intermediate levels, estimated 
as CEFR-L proficiency level B. Through the analysis and grouping of their errors compared to linguistic 
productions of a group of native GSL users the present paper aims to shorten the gap between the two 
linguistic modalities as systems that reflect different cultural viewpoints, and shift the focus from the 
physiology of deafness, or of learning another language, to the added value of the visual-mental 
representation of concepts into meaning in a linguistic way. 

Participants’ linguistic productions were video-recorded signing after two different types of stimuli, a) a 
still picture-story and b) an animated 1-minute video. Their errors were grouped and coded using the 
psycholinguistic tool ELAN. SPSS v.23 and Excel were used for the statistical analysis of results. Our 
findings deal with relations between number, frequency, grammatical type of errors, type of stimulus 
preceding production and relations between productions and demographics. Research findings 
highlighted areas of no particular problems of expression and others where native users would either 
use a visual language mechanism correctly, or would use an altogether different one. The most 
persistent type of errors was found to be depiction and lexico-semantic, pointing to the particular 3-
dimensional modality of SLs and to the semantic difference between signed vs spoken language of the 
same geographical area and suggest that different stimuli tend to trigger different types of errors. 

Keywords: Greek Sign Language (GSL), second language learning, second modality, error analysis, 
linguistic errors, annotator ELAN.  

1 INTRODUCTION 
Research on Sign Languages (hereby referred to as SLs) as second or foreign languages (L2) in 
contrast with spoken L2 is a recently established field of studies, within the broader scope of applied 
linguistics; it emerged in the US during the 1980s [5] whereas in Greece the distinction between L1 and 
L2 studies of Greek Sign Language (GSL) is still neither clear nor systematic, with linguistic description 
of GSL only recently achieving the status of an independent field of study. SL learning by hearing adults, 
who have been exposed solely to aural-oral modality of spoken languages is certainly a challenge, as 
SLs follow different, more complex and often non-linear articulation and perception patterns; SL 
articulation and perception uses multiple articulators at any given instance, be those the hands and 
arms, torso, face and parts of the face of the signer, in a systematic way all along using a visual-motor, 
highly iconic vocabulary and complex grammar structures realized in a dynamic three-dimensional 
space [6], [7]. Use of the term second modality (M2 or L2M2) learning, referring to SLs as L2 has already 
spread widely for the description of the process of learning a motor-visual language, after having only 
been exposed to the spoken language modality [8]; hence, it is apparent that, in the case of SLs, it is 
not only a second language but a second modality, or a second channel of conveying linguistic 
information that has to be acquired. Along the learning process SL-L2M2 students gradually familiarize 
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themselves with the linguistic structures and patterns of the new modality, while at the same time revisit 
any previous linguistic and cultural assumptions based on the aural-oral modality [9]. Besides the 
modality effects on language learning there is strong evidence that SLs have developed in live 
communication environments and are driven by principles which are shared among oral and/or unwritten 
languages; these types of languages, whether spoken or signed, are attested to make use of interactive, 
communicative strategies much more extensively than of strictly defined grammatical structures and are 
usually the means for informal and synchronous, face-to-face communication among users sharing the 
same values [10]. In this point of view, hearing students need to familiarize themselves with particular 
sociolinguistic features of SLs, too, besides the new linguistic and modality features. During the 
conscious process of L2 learning it is common for a student to produce linguistic errors or mistakes and 
to form false assumptions regarding the nature, form or function of the target language [11]. The present 
study aims to form a typology of deviant uses of GSL as the target language of adult hearing learners.  

A crucial point on the strict definition of the term error when referring to under-documented languages 
such as GSL is that one should view errors in a quite similar way to deviations (probable errors, partly 
judged by native signers’ intuition) in minority, under-documented and unwritten languages and cultures. 
In GSL, just as in all languages of this category, although errors do exist, a full description cannot be 
exhausted in theoretical linguistic terms; sociolinguistic criteria, albeit falling beyond the scope of the 
present paper, are deployed for the study to be valid, due to the particular status of these languages. In 
contrast to most formalized aural / oral languages, the criteria of systematicity and acceptability are 
crucial in order to determine whether something is indeed an error in a SL [12], [13].  

The goal of our research is to provide evidence for the hereby suggested typology of GSL errors. The 
hereby presented study was conducted as part of a wider research on hearing non-native signers of 
upper-intermediate and advanced stages of GSL learning. The error typology that has emerged through 
our research aims to address crucial questions regarding the nature of challenges that users face during 
cross-modality language learning. At the same time, examination of upper-intermediate and advanced 
L2 learners’ productive language meets an urgent call for theoretical and methodological updates in the 
field of SL research and teaching, applicable well beyond the borders of GSL usage.  

2 METHODOLOGY 

2.1 Participants 
A total of twenty-one (21) adult signers participated in the present study, twelve of whom were part of 
the main research sample of hearing non-native GSL signers, while nine were part of a control group of 
deaf native GSL signers. Most of the non-native users attend the last (fourth) GSL learning level (5 
individuals or 42%), while another 3 individuals (25% of the sample) have already passed the Greek 
GSL certification exams at approximately B2 CEFR level. Four participants attended the third GSL level 
(33%). The third and fourth learning levels of GSL according to current language level descriptions are 
approximate equivalents for B1 to B2 GSL learning levels. It was necessary to keep numbers of 
individuals in our research limited in favour of a deep analysis; due to the novelty of our study area, 
there was a maximum width of expected errors by the participants in all language areas, while GSL is 
still not fully documented.  

2.2 Materials 
All of the participants were recorded, following their consent, for the purpose of data collection of the 
present study. Two distinct sets of stimuli triggered the linguistic productions of the participants; a) a 
series of static pictures forming a story and b) a minute-long video animation story. The same stimuli 
were used to trigger the linguistic productions of the group of native signers. The reason for choosing 
pictures and video as stimuli was to ensure a controlled and directed medium of linguistic production, 
instead of using raw, not previously improvised linguistic productions that would be much more difficult 
to process, measure and compare between language areas, between groups and among individual 
participants. Additionally, use of written prompts or stimuli, which reflect an oral language, in SL studies 
is considered misleading due to the high risk of occurrence of language transfer and intrusion 
phenomena.  

Language production based on visual stimuli prompts the participants to form a narrative form of text in 
order to reproduce the content of the pictorial or animated story. Animated story stimuli were expected 
to trigger more complex narration structures and make use of a wider spectrum of the lexicon, grammar 
and text marking, due to greater variation in temporal and spatial realities and events, compared to those 
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in the static pictorial story. A total of twenty-four signed texts, referred to as linguistic productions 
henceforth, were recorded in video form from the sample of twelve non-native signers, and eighteen 
linguistic productions were elicited from the group of nine native signers. These recorded linguistic 
productions form the corpus where data and findings are yielded from and are considered a 
methodological tool of high value for data collection, in order to let new hypotheses emerge and lead to 
possible directions and explanations [14]. 

2.3 Process 
After video recordings, errors of participants were tagged and divided into categories using ELAN, which 
was designed in the Max Planck Institute for Psycholinguistics and is now the most widespread tool in 
the sign language studies research community [15]. The tool allows for detailed annotation and 
comments on files or digital video on as many levels as the researcher needs, and can annotate 
phonemes and morphemes either manual or non-manual, individual lexemes or even chunks of text at 
sentential or supra-sentential level. There is provision to expand its use for paralinguistic annotations or 
for textual annotations on the video files, too. Error categorisation on our research (see Table 1) was 
based on recent international and Greek bibliography [16] according to systematicity of occurrences 
recorded in the linguistic productions of the native signers in our sample. Besides informants’ recordings, 
the primary researcher’s own linguistic intuition as a native GSL signer was used as an additional 
criterion. SPSS v.23 and Excel programs were used for the statistical analysis of the findings.  

Table 1. Language error Typology. 

Linguistic system errors (in intra-sentential level): 

1. Phonological  
2. Morphoponological 
3. Morphological 
4. Syntactic 
5. Morphosyntactic 
6. Lexical/semantic 

Language use errors (in intertextual and inter-sentential level): 

1. Pragmatic 
2. Cross-linguistic or language transfer  
3. Textual errors  

Modality driven errors:  

1. Depiction  

Physiology driven errors:  
In this category we explore errors of kinaesthetic type on motor articulators, mirroring features, 
inconsistencies in strong vs weak hand use, and unnatural bilateral hand organisation and unnatural 
width of signing space during manual articulation. 

3 RESULTS 

3.1 Error analysis across language levels 
The total occurrences/frequencies of errors is presented below, as the starting point of analyzing our 
findings, as these occurrences emerged after annotation on the corpora produced by the participants, 
using ELAN annotation tool. In Table 2, below, absolute frequencies of the total numbers of errors are 
presented in numerical form.  
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Table 2. Frequency distribution of total errors. 

  Ν (corpora) f (frequencies) 

Number of total errors 24 397 

Diagram 1 below is a schematic attempt of describing error frequencies per language area (according 
to the typology compiled as was shown in Table 1, above).  

 
Diagram 1. Error frequencies per linguistic category. 

Data in Diagram 1 shows that the majority of annotated linguistic errors in the twenty-four (24) video 
recorded textual corpora is in Depiction (total N of errors: 113) and in the lexico-semantic level (total N 
of errors: 97). Next in frequency of occurrences come a) interlinguistic type errors (total N of errors: 54), 
b) phonological errors (total N of errors: 35), c) syntactic errors (total N of errors: 33). Fewer errors, or 
lower numbers of occurrences were found in a) textual level (total N of errors: 16), b) pragmatic level 
(total N of errors: 14), c) morphological level (total N or errors: 12) d) morphophonological level (total N 
of errors: 10) and e) morphosyntactic level (total N of errors: 9) while physiology-driven errors came up 
with almost no occurrences (N of errors: 1). 

3.2 Error analysis per signing stimulus 
Linguistic productions of non-native signers were also categorized depending on the stimulus used to 
elicit signing, i.e. video animation story (Va) and pictorial story (Vp). Findings on the differences of 
productions as per stimulus are presented in Table 3.  

Table 3: Error frequency distribution per type of stimuli preceding production  

Type of stimuli N f % 

Va (animated story) 12 217 55% 

Vp (pictorial story) 12 180 45% 

total 24 397 100% 

As is illustrated in Table 3, signers were more prone to errors in their productions after a video stimulus 
(Va) as the total number of errors was 217 (55%) in a total of 397 errors, while those who followed a 
pictorial stimulus ware 180 (45% of the total number of errors). 
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Combining the data on errors per different type of stimuli with the numbers of errors per each different 
language area, analysis shows that there is significant relation between the two variables. Diagram 2 
illustrates the frequency of errors in individual language areas per stimulus type (Va = animated story 
video, Vp= pictorial story). 

 
Diagram 2. Error classification per type of stimuli for sign production. 

When presented with an animated video stimulus most errors were recorded in a) the lexical / semantic 
level (a total N of errors 59) and b) in depiction structures (total N of errors: 47). Next come a) 
phonological errors (N=29), b) interlinguistic or language transfer errors (N=26) and c) syntactic errors 
(N=24). Fewer errors occurred a) in the textual (N=11), b) pragmatic (N=7), morphological and 
morphophonological level (N=4), while physiology errors were negligible.  

On the contrary, when presented with a pictorial story stimulus highest numbers of errors were attested 
in a) depiction structures (N=66), b) in the lexical / semantic level (N=38) and in the language transfer, 
or interlinguistic level (N=28). Error occurrence was significantly sparser in all other levels observed; in 
particular, the total number of all other errors combined was N=47, distributing among the phonological 
(N=9), syntactic (N=9), pragmatic (N=7), morphological (N=8), morphophonological (N=6), 
morphosyntax (N=3) and textuality (N=5) and physiology (N=1) combined.  

3.3 Analysis of error distribution 
Given the findings on error occurrence in the two language productions of non-native signers, following 
each type of stimuli (animated video story vs pictorial story) we proceed to control these error categories 
using a t - test, in order to examine further the average scores and determine whether each finding 
shows a statistically significant difference between the two categories. In order to apply the t- test for 
the two independent samples, we had to ensure the validity of certain criteria in the first place. Firstly, 
we used distribution control to check that both samples have normal distribution. Next, we checked the 
t-test, in which we found that there is statistical significance in pair 1 (phonological errors), as well as 
pair 5 (lexical/ semantic errors) and pair 10 (depiction errors) as they are shown on table 4.  
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Table 4. T-test results on error categories between two language areas. 

Paired Samples Test 

 

Paired Differences 

t df Sig.  
(2-tailed) Mean Std. 

Deviation 
Std. Error 

Mean 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

Pair 1 Phonology1 - 
Phonology2 

1,917 2,999 0,866 0,011 3,822 2,214 11 0,049 

Pair 2 Morphophonology1 - 
Morphophonology2 

-0,167 1,467 0,423 -1,099 0,765 -0,394 11 0,701 

Pair 3 Morphology1 - 
Morphology2 

-0,250 1,288 0,372 -1,068 0,568 -0,672 11 0,515 

Pair 4 Syntax1 - Syntax2 1,167 2,125 0,613 -0,183 2,517 1,902 11 0,084 
Pair 5 Lexicon/semantics1 -

Lexicon/semantics2 
1,250 1,865 0,538 0,065 2,435 2,322 11 0,040 

Pair 6 Pragmatics1 - 
Pragmatics2 

0,000 0,603 0,174 -0,383 0,383 0,000 11 1,000 

Pair 7 Textual errors1 - 
Textual errors2 

0,667 1,557 0,449 -0,323 1,656 1,483 11 0,166 

Pair 8 Interlingual errors1 -
Interlingual errors2 

1,000 3,568 1,030 -1,267 3,267 0,971 11 0,352 

Pair 9 Physiology 1-
Physiology2 

-0,083 0,289 0,083 -0,267 0,100 -1,000 11 0,339 

Pair 10 Depiction1 - 
Depiction2 

-1,750 2,527 0,730 -3,356 -0,144 -2,399 11 0,035 

3.4 Comparison of language production times between two groups  
In order to evaluate the speed and width of sign production of non-native signers in our sample, data 
from both groups, native and non-native signers were deployed using duration and number of words as 
variables in their productions in order to compare the two groups. In order to determine the actual 
average length (duration) and speed of linguistic productions the total length of productions was divided 
by the number of words by native users, and by non-native users. In Table 5, below, the average time 
of linguistic productions, total number of words and number of words per minute are presented.  

Table 5. Temporal variables 

  Corpus Total tokens Average time of sign 
production time  

Aaverage number of 
tokens per minute 

Native signers 18 2585 93 93 

Non-native signers 24 3086 127 66 

Findings of Table 5 illustrate that the average length of native signers’ productions was 01 minutes 06 
seconds, with 93 signs per minute, while for the non-native signers the average length was 02 minutes 
and 12 seconds, with 66 words per minute. This clearly shows that non-native signers spend one more 
minute for their productions while they actually produce fewer words per minute, compared to native 
signers. These findings are in agreement with previous relevant studies [17], [18] which indicate that 
speakers or signers of a second language produce fewer words per minute and need more production 
time, hinting to increased cognitive and linguistic effort compared to native speakers or signers. As 
illustrated in Table 5, the nine deaf participants in our study have produced a total of 2,585 words, 
whereas the hearing participants have produced 3,086 words. For a true representation of the 
distribution of data between the two groups we proceeded to calculate the total words produced by non-
native signers at a ratio of 0.75 which resulted in a total of 2,315 words produced by non-native signers 
of an equivalent group size. Longer GSL productions by non-native signers is due to their tendency to 
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use linear lexical items (making heavier use of the core lexicon), in contrast to shorter, more accurate 
GSL productions by native GSL signers, whose productions were condensed, with a higher ratio of 
depiction structures [19], [20], [21]. 

4 DISCUSSION 
The results of the study were based on findings of relations between numerical data, distribution, 
grammaticality and grammar type of recorded errors, type of production stimuli and dependence of 
demographics of signers with certain types of errors. Some aspects of the linguistic productions that 
were harvested showed no significant problems of non-native signers' expressive skills, such as text 
coherence, pragmatics, morphology and morphophonolgy. Some other aspects of non-native signers’ 
language productions, however, were shown to deviate from the native signers’ productions in the 
control group; in these aspects the non-native signers often resorted to different visual linguistic 
mechanisms, or different mechanisms altogether. Through error analysis, depiction structures were 
identified as the most probable to be omitted or expressed incorrectly by L2 upper-intermediate or 
advanced L2 students, with 113 errors out of a total of 397 in our corpus. Lexico-semantic features of 
GSL were also surprisingly found to be a close second probable area of error occurrence, with 97 errors 
recorded out of the 397 total errors in our corpus. Both findings point to the high degree of differences 
between the autonomous, unrelated systems of signed and spoken languages which may nonetheless 
be used in the same geographical area, and on the particular property of signed languages to convey 
linguistic meanings and relations through use of the three dimensional signing space. 

There is plenty of research evidence on language transfer errors as one of the deeper causes of 
systematic errors by L2 learners, as the L2 users resort to using rules and patterns from their L1 onto 
the L2. Despite the fact that most relevant research has been conducted on audio-oral L2 language 
transfer phenomena, there have been suggestions on similar psycholinguistic processes taking place 
when learning a signed L2 [22] [23]. Language transfer strategies, i.e. retrieval of familiar linguistic 
patterns from one’s own first language and application of patterns or rules onto the second language 
are considered a natural problem-solving mechanism often deployed by L2 learners [24].  The difficulty 
of L2 students to apply unfamiliar patterns increases when their target language, GSL in our case, is not 
only a L2 but is expressed in M2 (second modality) of articulation and perception, i.e. the visual - motor 
modality. Additional obstacles for our L2 students, albeit in an upper-intermediate to advanced level, 
were the minority features of GSL as suggested from depiction and semantic errors. 

Lexico-semantic properties of GSL individual lexemes are quite distinct from their closer equivalents in 
Greek; the semantic systems of these exhibit vast differences, and their transmission uses different 
channels. According to the classical Sapir-Whorf principle, semantic differences, in general, are 
expected when examining any pair of languages, as each language reflects the mental images and 
broader worldview of their users (speakers or signers) as well as the particular sociocultural ecosystem 
where each language has developed. Each word in each language is a unique entity which can be 
perceived and experienced solely within the ecosystem of the language it belongs to [25]. Despite the 
value and the applicability of crosslinguistic evidence on semantics, however, GSL-L2 students still tend 
to assume that most GSL lexemes have a Greek equivalent and vice versa, an assumption that often 
results in students eventually getting stuck on a confusing learning plateau.  

A quite similar explanation is plausible for the cases of depiction errors attested. The function of depiction 
structures is unique to applied linguistic studies of SLs as L2; one the one hand, it is impossible to 
observe errors of this type in the productions of learners of languages that belong to the same modality, 
while on the other hand these errors also fall into the broader scope of language transfer phenomena, 
with an added value of cross-modality, cross-linguistic errors. Hearing non-native signers tend to transfer 
linear features of audio-oral languages onto the visual-motor modality of the target (sign) language, thus 
distorting its three-dimensional expressive patterns. 

On the opposite end of the spectrum, the most infrequent errors were observed in the areas of textuality 
and physiology. Low numbers of occurrences of textual errors are attributed to the fact that text patterns 
belong to longer language units, as opposed to intra-sentential level errors, which refer to phonology, 
morphology or syntax. It is obvious that fewer errors would be expected on the supra-sentential level of 
text, as there are fewer textual units than sentential, lexical or morphophonological units in any language 
corpus. Physiological errors, on the other hand, were scarce to find as the research was conducted 
using informants who have already internalized the articulatory mechanisms of the target language and 
have familiarized with its kinaesthetic nature [26]. 
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The type of stimulus as a factor affecting the number of errors in each category was found to be 
significant; animated video stimuli (Va) produced 217 errors (55%) in a total of 397, while pictorial story 
stimuli (Vp) produced 180 (45%) of the errors. However, animated video stimuli were more complicated; 
they described two distinct agent roles, five different spatial and temporal frameworks, and different 
action and stance patterns, in contrast with the pictorial stimuli which described two distinct agent roles 
in two spatial frameworks but in a single temporal framework.  

As described in detail in the paragraphs above, depiction and lexico-semantic errors are prominent in 
both sets of productions, i.e. those with an animated video stimulus (Va) and those following a pictorial 
one (Vp). Va errors in phonology (N=29) and lexico-semantics (N=59) are more numerous than those 
in Vp errors (N=9 & 38, respectively), while depiction Vp errors (N=66) are more than depiction Va errors 
(N=47). This finding might root on the static nature of the pictorial stimulus and on the visual-motor 
properties of the animated video stimulus, so that the latter are more realistic, supporting the efforts of 
students to form depictional structures (for the characteristics of animated video in learning and in 
language learning in particular, see [27] [28]. Results from the t-test do not show a statistically significant 
difference between the numbers of errors in Va vs Vp, while in the t-testing respective control there is a 
marked statistical significance (<0,05) in pair 1 (phonological errors), pair 5 (lexico-semantic errors) και 
pair 10 (depiction errors). More specifically, in productions following Va one observes an increased 
number of phonological and lexico-semantic errors, with depictional errors more prominent following Vp 
stimuli. 

The duration of production was found to be shorter among the native signers than among non-native 
signers, with the latter spending one more minute in average for each production (Avg. time: 2mins 
02secs for the non-native signers  / Agv time: 1min 06secs for the native signers, as illustrated in Table 
5) but they articulate fewer lexemes per minute (N=66) compared with 93 lexemes per minute for the 
group of native signers (see Table 5). These findings are in accordance with research on various 
languages, as speakers or signers of a second language use fewer words or signs (lexemes) per minute 
and their productions take more time, indicating an increased cognitive and linguistic load of effort, 
compared to native language users. As Table 5 shows, the group of nine deaf (native) signers produced 
a total of 2,586 lexemes, while the hearing (non-native signers) produced a total of 3,086 lexemes. 
However, in order to get a clear picture of the deviations between the two groups, one needs to take 
into account the different numbers of individuals in each group and examine the proportion of lexemes 
per person. To this respect, since the number of native signers in the control group (N=9) was 75% of 
the number of individuals in the non-native signers group (N=12), the total number of lexemes for a 
group of that size would be 3,086 X 0.75, which is 2,315. On the other hand, longer productions of non-
native signers are not an indicator of fluency but of the tendency of L2 signers to use more linear lexical 
and sentential patterns, which are closer to their L1. This finding is strengthened by consistent evidence 
of short but highly depictional and condensed linguistic productions of native signers cross-linguistically 
[19], [20], [21].  

5 CONCLUSIONS 
The present paper describes errors of expressive language of L2 GSL signers in upper-intermediate 
and advanced levels. It explores a novel field of research for GSL and brings up crucial questions on 
the effects of the transmission channel (linguistic modality) of signed vs spoken languages, hinting at 
questions of sociolinguistic matter that suggest possible areas for future study. Results of our analysis 
also demonstrate that several findings on GSL as L2 are expected crosslingistically, regardless of 
language modality, while some intrinsic features of the visual motor modality of signed languages, such 
as depiction structures and lexeme borders need to be studied in greater depth and become part of L2 
teaching and learning processes using accordingly adapted methodologies. 
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COMPETENCIES OF FUTURE MILITARY OFFICERS
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Abstract

Global change, unstable and rapidly changing international and national security environment and the
problems that causes, force public sector organizations, including the military, to take creative and
innovative solutions (Giedraityte, 2020). Therefore, such intellectual skills, as, creative thinking, critical
thinking and innovative problem solving, also competencies to implement innovation and to create an
innovation-friendly environment are necessary for the modern and future military officer leader. 

Creative problem solving (CPS) is named as one of the most appropriate approaches enhancing abilities
that involves encountering gaps, opportunities and challenges, generating and examining varied
possibilities, choosing on certain options and confronting complex problems in an uncertain and dynamic
world. CPS also can help to develop some personal characteristics that increase motivation to adapt
change, to make and implement innovative decisions, to operate flexibly, to assess and manage risk
factors and ect. (Treffinger et al., 2006; Khalid, 2020).

Creative problem solving approach increasingly applicable in the training of cadets (future military
officers), improving the qualifications of military officers and in the practice of military decision making.
For example, creativity occupies a significant place in cadet training programs in The United States
Military Academy (Operational Concept, West Point, n.d.) or in preparedness SOF professionals in The
Joint Special Operations University (JSOU, 2021). 

In the study programs of the Military Academy of Lithuania (MAL), the creative problem-solving approach
was introduced more intensively a few years ago, therefore the purpose of this article is using document
analysis and interview data to discuss the advantages, peculiarities, positive and negative experience of
applying CPS in forming cadets' intellectual skills and innovation management competencies.

Keywords: Creative problem solving, military officer competencies, intellectual skills, innovation
management.
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“TEACHING BETWEEN DESKS” IN A CIVIL ENGINEERING DEGREE 
CLASSROOM 
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I. Marcos 

UPV/EHU University of Basque Country (SPAIN) 

Abstract 
Observation of the ways that students learn to solve practical exercises suggests that they are not 
always correct. Students often memorize the steps needed to solve the exercises, although they may 
neither fully understand those steps, nor the reasons why they have to be followed. In addition, students 
will often study the exercises solved in the lessons when preparing for a final exam, without looking for 
new exercises that may reveal different facets of the problem. They finally memorize the format of the 
exercise presented during a lecture, only to reproduce it during the exam. However, the slightest 
variation in the final test exercises can leave some students nonplused and perplexed, reducing their 
success rate in some subjects. Reflecting on this situation in the context of the civil engineering degree 
taught at the University of the Basque Country, a change in classroom methodology was evidently 
needed. Rather than continuing with the traditional methodology, where the teacher assumes a leading 
role during the lessons, kikan-shidō, also known as “teaching between desks” or “between-desk 
instruction” was introduced. It consists of leaving sufficient time for students to solve practical exercises 
during the lessons, while the teacher moves from one desk to another, resolving doubts and advising 
individual students or groups. The main purpose is to advance their understanding of different concepts 
and soft skills. Within group work, students can help each other to understand the exercises. Various 
studies support the peer-learning methodology, where advanced students help others with knowledge 
acquisition. For example, many students may empathize less with a teacher whose initial explanation 
introduces them to a problem than with a classmate whose explanation actually furthers their 
understanding. Groups with many students might not be well adapted to “Teaching between desks”. 
Nevertheless, the number of civil engineering degree students has been decreasing over the past few 
years, with no more than 40 students in most classes, making changes to the lesson plans easier to 
introduce. In view of these changes, the teacher is able to monitor student progress and to identify the 
ideas that a student has not properly understood. Students may not always appreciate the immense 
effort that is required to implement teaching between desks. Trial sessions were therefore conducted in 
a previous academic year, before the methodology was introduced, in which students could express 
their satisfaction with the methodology that, in turn, encouraged the teacher to continue developing it. 
In general, the didactic approach towards the different subjects was successful. In addition, the positive 
opinions of most students supported the communicative advantages of “Teaching between desks”. 

Keywords: teaching between desks, active learning, social skills, inclusive education. 

1 INTRODUCTION  
Traditionally, the university lecturer has assumed a leading role in university lessons. For years 
university teachers have essentially employed the art of rhetoric and oratory, addressing their class as 
if they were explaining the immense knowledge that they had amassed on each subject, while some 
students listened attentively, diligently taking notes. As Alison King wrote in a previous study, the teacher 
was the “sage on the stage” [1]. 

Various studies have emphasized the concentration spans of students and the belief that attention 
focused on listening to another person is unlikely to last longer than 10-15 minutes [2-3] when the 
duration of a university class can often be 90 minutes. So, if the lecturer is delivering a 90-minute 
monologue and students are only capable of 10-to-15-minute attention spans, some explanations will 
inevitably have to be acquired through private study. In most cases, much of that knowledge will not be 
communicated to the students in the class and only some students will understand some of the 
explanations delivered in the lecture room. Furthermore, with the traditional (pre-Bologna) methodology 
the students were only expected to memorize the notes that they had taken and any reading material 
that the lecturer may have recommended, with little encouragement and even less time to think for 
themselves. 
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If students are to think for themselves and to understand rather than only memorizing the various 
knowledge portfolios, then there is a great need for these new active methodologies now applied in 
some university classrooms. One of these methodologies is Flipped learning where, for example, 
students work on an unexplained topic just before the teacher gives the explanation. In this way, the 
students will have some basic knowledge of the different topics, freeing up time during the lessons for 
the teacher to present difficult items and to respond to questions. Some methodologies that employ 
flipped learning are making inroads into university, the most common of which are: Team-based 
learning, Just-in-time teaching, Peer instruction and PEPEOLA [4]. 

“Teaching between Desks” or kikan-shidō may also be considered as another example of flipped 
learning, although not as extensively applied in university teaching as the previous methodologies, 
because its usage with large numbers of students is difficult and it is not at all suited to auditoriums 
where there are no desks. “Teaching between Desks” has been employed in Japan for decades to 
engage students in deeper thinking around challenging problems and tasks [5]. A key part of this 
methodology is the interaction of the teacher with each student or group of students seated at a desk, 
who elicits responses, answers questions and monitors student progress with each task. 

In summary, students on the Mechanical Engineering module of the Civil Engineering degree at the 
Bilbao Faculty of Engineering have been observed to engage in passive learning. They were all too 
ready to memorize the theoretical steps that the teachers presented; the steps that they had to follow to 
resolve the practical exercises. One consequence was that their knowledge of how to process the 
problem outweighed their understanding of the problem, because they had not spent sufficient time 
trying to understand the underlying mechanical knowledge implicit in the problem rather than merely 
considering the quickest path to its solution. Consequently, if the test exercises differed from the 
methods acquired in class, it left some students nonplused and perplexed in exams, whose success 
rates were lower than might have been expected. A change in the classroom methodology was therefore 
desirable for those students and different active methodologies were initiated among various groups of 
subjects, as presented in a previous study by some of the authors of the present paper [6,7]. In the 
following sections, the application of the “Teaching-between-desks” methodology is described in the 
process of introducing active learning and seeking for methods that are well adapted to both students 
and teachers, as well as the subject matter. 

2 METHODOLOGY 
Modification of a teaching method is a process that requires extra effort and time that is often in short 
supply for many teachers, including those at university. Rather than changing the presentation of the 
subject matter to arrive at the best way of transmitting knowledge to the students, in an effort to optimize 
their time, they looked for a methodology to motivate the students, to animate them to think of the 
different tasks, to understand the basic ideas of the different subjects and to promote soft skills. 

Table 1. Groups of students. 

 Year Enrolled % Attendance  
Construction  (Group 46) 4 10 100% 
Structures Technology I (Group 31) 3 14 80% 
Structures Technology II (Group 01) 3 27 85% 
Structures Technology II (Group 31) 3 8 100% 
Transport Infrastructure (Group 01) 3 51 55% 
Transport Infrastructure (Group 31) 3 29 70% 

In this context, the “Teaching-between-desks” methodology was applied to six different groups each 
with four students: a group from Construction, a group from Structures Technology I, two groups from 
Structures Technology II and two groups from Transport Infrastructure. In Table 1, it is possible to see 
the characteristics of each group. 

As previously mentioned, this method is difficult to apply to a large number of students, as is shown in 
Table 1. In general, the groups on the Civil Engineering degree were not very large. Although Transport 
Infrastructure, group 01 had 51 students and “Teaching between Desks” is not well adapted to such 
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high numbers, a number of students were repeating the module, due to poor results in previous years, 
and attendance was therefore lower than 100%. 

Our plan is to use the “Teaching-between-Desks” methodology in the future in the lessons where 
practical rather than theoretical exercises will be developed. The methodology was firstly applied in 
some lessons as a trial process. In this way, the students could compare the different methodologies 
and see what was for them the best or the easiest way of understanding new concepts.  

In the lessons where “Teaching between Desks” was applied, theoretical classes were developed in the 
usual way. In the classes with practical exercises, the teacher presented an example exercise in the 
first class. The students were expected to review the theory and the exercise at home and then there 
were one or more classes where they had to complete new exercises. They could discuss the problem 
with their classmates and complete the exercise either in groups or alone according to their preferences. 
Meanwhile the teacher was walking from one desk to another, interacting with groups and individuals, 
monitoring progress, comparing approaches, advising students whenever they had mental blockages 
or when observing that the exercises were incorrectly completed or could be better developed, animating 
students who were not working properly and, of course, answering their questions.  

When the teacher saw that the students had completed part of an exercise, the expected results were 
drawn on the blackboard. If the section was too large sometimes partial results were given to the 
students to check when they were completing the exercises in the right way. The teacher assisted 
students whose answers were incorrect. If there was a general question or a large group of students 
were unable to find the correct answer, a classmate whose answer was correct could work through it on 
the blackboard and if no student could find the response, then the teacher worked through the answer 
on the blackboard. 

In that way, the students take the lead role in the classroom, they are obliged to think about the 
exercises, they have the opportunity to share their doubts with their fellow students and with the teacher 
who helps them to develop their communication skills and team work.  

3 RESULTS 
Objective results were difficult to pinpoint in the study, due to several changes that were introduced in 
the course over past years, making the success rates difficult to compare. The results that will be 
presented are the impressions of both students and teacher on the “Teaching-between-desks” 
methodology. 

3.1 Students’ opinions 
A short survey was prepared, using Google forms, to evaluate the impressions of the students on 
“Teaching between Desks”. It was distributed to all the students of the selected groups. The survey 
questions were as follows: 

1 Working on exercises on my own in class time: 
a) Seems like a waste of time to me. 
b) Helps me to understand the exercises better. 
c) Is neither positive nor negative. 

2 When I worked on exercises during the classes and I had any questions: 
a) I asked the teacher. 
b) I asked my classmates.  
c) I never asked anybody.  

3 When I developed exercises at home 
a) I asked the teacher for explanations. 
b) I asked my classmates for help. 
c) I never asked anybody for help or explanations. 

A blank space could also be filled in, on an optional basis where an opinion could be expressed on the 
teaching method and the advantages and disadvantage associated with completing exercises on their 
own during a class. 
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The survey was shared with 80 students who were asked to respond, if they had attended classes when 
the “Teaching between Desks” exercises had been developed. In all, 29 students completed it, with the 
following results shown in Figures 1, 2 and 3.  

 
Figure 1. Results of question1. 

 
Figure 2. Results of question 2 and 3. 

 
Figure 3. Results of question 3. 

Looking at the answers of the students, the majority thought that the “Teaching between Desks” method 
was positive and helped them to understand the exercises better than in previous classes. Likewise, if 
the results of Figure 2 and Figure 3 are compared, the communication between students and teacher 
was better when they had time during the lessons to complete the exercises. 

Very few students filled the blank space with positive and negative opinions on the method. Some of the 
most representative were as follows: 

 “I am sure that if teachers involve me during the class with questions and exercises and oblige me to 
think then I am sure that I will learn.” 

“I think the exercises developed during the class were positive. I normally don’t ask the teacher anything, 
but other students asked questions during the class and it was really positive for me to listen to the 
questions and the teacher’s answers.” 
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“The problem with the exercises that are developed during class time is that the theory is not sufficient 
in itself to understand the exercises and if there is no explanation it’s impossible for us to complete the 
exercises during the class time.” 

Summarizing the answers, in general, the students considered that developing an exercise in class time 
was positive. They also appreciated their involvement in the lessons and being pushed to think about 
the different tasks. It was likewise beneficial for students whose reluctance to communicate with the 
teacher was problematic, because they listened to other students’ questions and the answers from the 
teacher, especially as in most cases very many students struggled with the same questions. A negative 
aspect was that some students sometimes had no idea of how to address a new exercise and the 
previous explanation from the teacher was sometimes insufficient for them to complete the exercises.  

This last response was from a group of students who felt more secure when the classes prepared them 
for exercises rather than having to complete an exercise in the class. Our obligation as teachers is to 
open the minds of these students to the varied dynamics that can take place within a classroom, because 
they invariably wish to reproduce what the teacher said or explained and are unused to thinking for 
themselves when resolving an exercise with no previous preparation, nor actively facing new challenges. 
After all, a key quality for many designers and engineers is the capacity to negotiate a new challenge.  

3.2 Opinions of teachers 
In general, the majority of students used the available time properly and worked hard when the 
“Teaching-between-Desks” methodology was used in a lesson. It was true that they were not used to 
this methodology and it was sometimes necessary to remind them that the activity was not merely a 
short break from regular classes. It was appreciated that this methodology worked better in small groups, 
because the teacher had more time to monitor each student. 

Communications between students and teacher definitely improved when “Teaching between Desks” 
was applied. Students who may not attend tutorials regularly are shown the value of asking questions 
during these classes and with a good attitude the teacher will motivate the students to question both in 
the classroom and at tutorials. 

It has been observed that the success of this methodology is determined by the attitude of the students 
and the teacher. It is important to assess the attitudes of the groups with which it may be used. If their 
attitudes are questionable, they must be motivated before introducing them to this technique. If the 
students do not attend class with minimum knowledge and have not spent time at home trying to learning 
the theory, it may in many cases be futile to allocate class time to the group resolution of exercises, as 
they may not be prepared for it.  

4 CONCLUSIONS 
Following the experience of applying the “Teaching-between-desks” methodology in some lessons, the 
following conclusions have been drawn: 

• The use of “Teaching-between-desks” methodology has met with a good response from a large 
number of students. The classroom experience has motivated them to think on their own and to 
help them to understand the practical exercises. 

• When “Teaching-between-desks” methodology is applied, communication between the students 
and the professors is noticeably improved. 

• The successful application of the methodology is conditioned by student attitudes. Their 
motivation before its use is therefore essential for its success.  

• It has been observed that this methodology works better in small groups, unlike when there are 
many students at class and the professor has insufficient time to pass at a measured and 
unhurried pace from one desk to another. 

In general, the experience of using “Teaching between Desks” has been a positive one and should be 
extended to any subjects with lessons that involve practical exercises.  
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Abstract  
“Network Design” is a proposal based on a Project Based Learning (PBL) method developed from a 
multidisciplinary environment. This proposal allows registering and analyzing different solutions and 
generates a students’ complete learning. Professors belonging to different universities, degrees and 
subjects have created a network with common objectives: to report the useless waste of tons of plastic 
mesh used for the packaging of fruits and vegetables; to alert about the ephemeral life of these residues 
that will remain for a long time on our planet, polluting it; to generate experimental, creative and useful 
proposals, using these same plastic nets until they can be integrated as creative and productive material; 
to send a call for attention to society, to promote proposals capable of generating awareness and 
changes in habits that reduce the manufacture of this material. The main goal is to give dignity to this 
recycled material. 

The PBL goes through a very important phase of research and experimentation with recycled material. 
This phase will allow us to understand the characteristics and possibilities it offers to be able to turn it 
into a new material to be used from the Bachelor or Master disciplines, such as: Product Design, Design 
of Fashion Accessories, Design of Materials for Fashion, Design of Spaces, Landscape Painting, Artistic 
Drawing or Visual Communication. 

Once first ideas are elaborated, a functional prototype that meets the design requirements (technical, 
conceptual, aesthetic and/or artistic) is reached by the students. 

Likewise, it is expected to share the results in a collective exhibition, with the participation of all the 
working groups of the different universities, for multidisciplinary exchange. It is time to see the views of 
other disciplines and allow us to understand the importance of paradigm shifts in the face of a problem 
and this arch for solutions. 

This multidisciplinary experience will allow future graduates to participate in interdisciplinary teams in 
their own studies or in the business world, obtaining the necessary skills for our current society, in which 
complex problems and a high degree of uncertainty require many readings, from different points of view. 

On the other hand, this proposal allows the PBL to reach a real object, designed and produced, so that 
the student has the experience of a complete process. From the understanding of the problem posed 
and the general objectives pursued, it can generate a challenge and learning along the way the 
acquisition of skills, knowledge, and competencies, necessary for its execution. The student starts from 
their interest and curiosity as the seed of learning and creativity. The final product will fulfill both tangible 
and intangible purposes. 

Students understand that the project they are working on goes beyond the limits of their classroom and 
they are aware of belonging to a larger group with a common ambition. This useful experience for the 
students is also very valuable for the teachers who have participated. Each achievement of a student or 
team of students has been an achievement for the entire "teacher network" involved in the project. 

Keywords: Sustainable design, pre-existing design Innovation, technology, research projects. 

1 INTRODUCTION  
“Network design” is a collaborative and multidisciplinary project. Teachers and students from different 
universities and centers participate, joined by professionals and artists to, from different perspectives, 
seek ways to achieve a conscious and responsible society. Professionals and users must contribute to 
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reduce the generation of inorganic waste on the planet. Therefore, “Network Design” works in a 
multidisciplinary way for a more sustainable and balanced world, where survival for future generations 
is assured. 

How is the project structured? This teaching innovation project is developed mainly in the classroom, 
through projects based on “Learning by doing” (LBD) and “Learning based on projects” (LBP), in which 
experimentation is a fundamental starting point. In addition to the educational project, “Network design” 
has the participation of professionals and artists who contribute, through a personal project, with their 
proposals to our approach. 

There is also in this network made up of teachers, students, artists and professionals, a training plan 
that seeks, from the academy, to educate and train future professionals on sustainability. We will ensure 
that taking care for the environment is considered during the making process. Thinking both in the 
present and in the future is part of the DNA of our future professionals. We had masterclasses that link 
the work of the students to the current reality and to the initiatives and work of other people.  

Finally, this proposal wants to unite its results, its efforts to disseminate them through a traveling 
exhibition that allows the different approaches provided to converge, stating that the current and long-
term complex problems solution, requires a STEAM approach that allows different views and proposals 
to converge. STEAM methodologies are included in the multidisciplinarity framework, as Márquez points 
out: “in a society that has begun to be characterized by a rapid development model and an excessive 
combination of tasks —at an individual and institutional level—, it becomes important to consider the 
association between science and social disciplines to correctly conceive those projects related to 
innovation and technology. If this purpose is achieved, we will be able to approach and coexist favorably 
in a socialized and avant-garde world” [1]. 

Simultaneously with the exhibition project, work is being done on the publication of results in a digital 
book in which a selection of proposals submitted and all the actions that have taken place within the 
framework of the project will appear. Different specialists will contribute with their reflections, visions and 
work on sustainability and the future of our planet. 

2 PROPOSAL APPROACH 
As a starting point, this educational project begins its activity through a small text, as a proclamation, in 
which a very specific problem is posed in relation to the sustainability and useful life of the products 
versus the impact that these products have on the planet and the time in which those residues take to 
disappear. This text wants to provoke the reflection of the participants and use creativity from the 
different design fields to tackle real problems. Through its reading, the main objectives, and the reason 
for the existence of this approach can be understood: 

Network Design” is a collaborative, interdepartmental, interuniversity, and multidisciplinary 
project. 
It is a collective effort, from the academy, to reflect on the residues that are difficult to decompose 
in our time and on the materials that only pass through our hands to the trash. 
Products initially necessary, but perhaps replaceable. Products deteriorating the planet even 
though they are also beautiful. 
“Network design” choose the nets of our fruits and vegetables. Nets with large, small, and medium 
frames, purple, white, green, red, flexible, and elastic, more consistent, and softer. They contain 
oranges, potatoes, garlic, onions, limes, lemons. They are beautiful and seductive. 
Maybe they end up in the plastic garbage. At worst trapped in the marine vegetation or martyring 
fish in our oceans. 
What if those networks, which are not bad by themselves, but because of the abusive and 
disproportionate use that we carry out and because of the painful treatment of waste that we still 
have, could also be beautiful in their end? What if the designer, the dreamer, the innovator, the 
creator, imagined another end for them? What if we, as a claim to good sense, could restore their 
dignity and give meaning to their lives; an initially useful life that becomes a drag on the planet 
that sustains us? 
“Network Design” seeks, in a poetic key, changing the way of using and recycling. It is not an 
investigation to generate peace of mind thinking about reducing the percentage of garbage. It is 
a cry, a complaint, which aims to sensitize all sectors to understand the importance of the useful 
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life of products, their packaging; that raises the need to foresee the future of the accumulation of 
waste; that advocates a conscientious, knowledgeable, and supportive consumption with the 
future. 
“Network design” wants to address, from the classrooms in the different fields of creation and 
design, a different vision of those heaps of "useless" networks that are only useful until they reach 
our homes but that will exist for millions of years. It is up to us to dignify production by giving 
dignity to products and studying the consequences that waste generates. 

How can students, from the classroom, face such complex and fundamental issues? Can a student feel 
capable of presenting valid proposals? In our opinion, thanks to the general approach of the "Network 
Design" project, the student feels that he can add value and is motivated to take on the challenges 
posed. 

3 PARTICIPANTS 
“Network design” refers not only to the fruit and vegetable networks as base material. It refers to the 
teachers’ network, students and professionals linked to the project. 

There are students and professors from the Polytechnic University of Madrid (Universidad Politécnica 
de Madrid-UPM): In the subjects Artistic Drawing and Basic Design of the Degree in Engineering and 
Industrial Design and from the subject Visual Communication of the Master in Industrial Design at the 
Higher Technical School of Engineering and Industrial Design (ETSIDI); in the subject Design of Spaces 
in the Master of Interior Design and Architecture at the Higher Technical School of Architecture 
(ETSAM); In the subject of Landscape Painting of the Faculty of Fine Arts of the Complutense University 
of Madrid (Universidad Complutense de Madrid-UCM); in the subject of Accessories Design from the 
Rey Juan Carlos University (Universidad Rey Juan Carlos-URCJ) in the Degree in Fashion Design; in 
the subjects Materials and Textile Conception and Materials and Innovation of the IADE School of 
Design, of the Master in Design and Direction of Fashion and Luxury. And in the subject Creativity 
Foundations Workshop in the Degree in Digital Design at the International University of La Rioja 
(Universidad Internacional de la Rioja-UNIR). 

All these subjects have in common design or artistic creation as requirements. In all groups a deep 
reflection of the approach is required to develop a conceptual content, an idea, which will be the starting 
point of the proposal. It is important to realize how, from the different disciplines, it is possible to tackle 
a problem common to all of society. No proposal disables another. All proposals are possible 
simultaneously. A moment is then created in which the coexistence of all the proposals makes them 
more powerful, more relevant, and pertinent. The confluence of efforts in different fields of interest may 
reach society in more ways, so that our common goal will have more opportunities to become a reality. 

But we also wanted to involve other participants who, in solidarity with our proposal, act alone to add 
their reflection and their work to the project. Sometimes they present their personal proposal, as we 
have already said, other times their reflections as an essay, or participating in the training project. Artists 
and professionals join the academy to work together for the same purpose. 

4 OBJECTIVES  
Among the general objectives: 

• Communicate through Design and / or artistic creation. 
• Work in an experimental and innovative environment combining technique and creativity to 

generate new ideas for the application of the materials collected. 

• Use design as a transmitter of environmental culture. 
• Bringing to the classrooms real, complex, and global problems of great importance for the future, 

and recognizing themselves. 

• Understand the importance of multidisciplinary work, belonging to a network of people who work 
for the same purpose. 

• Learn by doing and manufacturing, facing the problems of all phases of production. 

• Acquire the capacity for analysis and experimentation. 
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• Develop creativity and innovation. 
• Appreciate the advantages of multidisciplinary work, which will facilitate their inclusion in 

interdisciplinary work teams. 

• Learn to work in a team and organize work. 

The specific objectives are the following: 

• Inform against the useless plastic nets used for packaging fruits and vegetables. 
• Report the ephemeral life of these residues that will remain for a long time on our planet, polluting 

it. 

• Generate experimental, creative, and useful proposals, integrating nets as creative material. 
• Provide dignity to this recycled material through the design of a product. 

• Generate among students and society a good image of products designed with recycled 
materials. 

• Manufacture a functional prototype. 

• Learn to expose a work and its process publicly. 

• Summarize graphically a proposal and its process.  

5 METHODOLOGY 
“Network Design” is a proposal based on Project Based Learning (PBL) methodology developed from a 
multidisciplinary environment. It allows to register and analyze the different solutions, generating a more 
complete learning in the student. 

Márquez, points out that "multidisciplinary activity is a hotbed of future advances and improvements in 
different areas such as health, quality of life, the technological market, ecological conservation, among 
other issues" [1]. Design and multidisciplinary nature have been linked to society for years as necessary 
strategies to assess current problems. In fact, the business world has long understood that teams of 
people with different backgrounds will come to better understand complex situations. These approaches 
diversity will make possible to offer solutions having better value. The film “Design in the New Business” 
[2], made by six strategic design students, investigates how designers and entrepreneurs are working 
together on new ways to solve current problems, and examines how they join forces by bringing together 
an international collection of service providers: design, education experts and companies that have 
incorporated design as part of their primary focus. 

For teachers’ team, it seems important to pose real problems that will bring students closer to the present 
and future needs of our society. Even though more and more people are aware of the limitations of the 
planet, we believe necessary for our students to become aware of the problems of pollution and the 
growth of waste. We believe that the ability to change production criteria may be in our hands so that 
the development of the industrial future is not against the health of our planet. We believe that the 
challenge ahead is great. In this sense, we understand that the collaboration of all groups connected to 
our network is essential. 

A group of professors belonging to different subjects, degrees, and universities, have created a network 
that sets the same objective. 

The students understand that they are working on a project that crossed the boundaries of their 
classroom and are aware of belonging to a larger group with a common ambition. We think that this 
perception helps to face a problem that is difficult to solve, without feeling overwhelmed. The problem 
ceases to be seen from Platonic approaches to act. The scope of participation is not only academic, 
since other professionals, not necessarily linked to the university, also present their proposals, and 
participate in the training program that extends to the entire network. 

This experience, useful for the students, is also of incalculable value for the teachers who have 
participated. Each achievement of a student or team of students has been an achievement for the entire 
"network of teachers" involved in the project. 

The learning by doing methodology has allowed us to acquire knowledge and skills in the process, as 
well as a building method. This learning has been cooperative between the participants of each team 
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and between teams. For this, presence in the classroom has been essential, which has allowed the 
exchange of information, often tangible, seeing and touching the results obtained by the rest of the 
teams. 

Carballo assures that the best way to learn is with others [3]. In this sense, each member of the team 
has contributed their knowledge and skills, both in execution and leadership. They have been able to 
organize themselves, divide tasks and learn from each other as well as knowing how to find the 
necessary resources, procedures, and knowledge in their environment. 

This same author states “Learning in / from group experience is a work philosophy, which starts from 
the proven fact that the most effective form of learning is made possible through experience, action, life, 
empirical, everyday life, the environment, experimentation, trial and error. Action creates the conditions 
for learning and makes it more effective and rewarding. The theory, the knowledge already accumulated, 
is not very efficient and it is necessary to use it as a point of contrast, of verification, of assurance. It is 
learned by interrelating action and theory, experience, and accumulated knowledge" [3]. 

All these aspects have been our intention and we believe that it has been motivating and suggestive for 
the students involved in the proposal. 

5.1 Reading and reflexion from the starting text 
This reading allows communicating to all participants the problems raised and the general objectives 
implicit in the text. The students reflect on the massive and indiscriminate use of plastic nets for the 
packaging of fruits and vegetables. The use of these nets has a very short useful life and leaves a large 
amount of waste on our planet that degrades at high speed. One of the main objectives is people 
education to achieve a better future for the planet and therefore for humanity. 

5.2 Proposal of the professor's statement linked to each discipline 
From each university and discipline, after reading the text, teachers proposed an exercise that should 
provide a solution to the general and specific objectives of each subject. The exercises are developed 
separately in the different centers. They get to work as a team to achieve it. The means will be Design, 
with which they must suggest the necessary change; to alert; to capture the attention of society. 

5.3 Team building and organization  
The students, hands to work, go on as a team in a collaborative and organized way. It is requested to 
designate a project coordinator to ensure that the work is carried out according to the established 
deadlines. They are instructed to do it with a vision of professional work, as if the order were made from 
a company or entity. Sometimes it will be individual works due to the subject need (for example, in 
Landscape painting or Artistic drawing). 

In the cases in which teamwork has been carried out, and despite the needs imposed by the pandemic 
situation, groups have been able to meet in the classroom itself every other week and the work has 
been carried out both in person, as well as online tutorials through the Microsoft Teams platform. 

5.4 Collection and analysis of sample material 
The collection of many nets has been required, which makes possible to analyze, classify and see the 
differences between each other. The students have searched the market for the different types of 
packaging nets and have requested help in a nearby environment to collaborate with them in this task. 

5.5 Investigation and experimentation  
The collected material goes through a phase of research and experimentation. This phase allows us to 
understand the characteristics and possibilities offered by the different types of nets. In the 
experimentation phase, the material will be treated by the student, causing changes in its geometry and 
characteristics of the plastic material. It is possible to turn it into a new material, with new characteristics 
and use it in this different way in the proposal. Therefore, use will depend on the manipulation 
possibilities that they discover after the experimentation phase. 
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Figure 1. Nets in original condition and overlapping nets treated with heat and pressure. 

This knowledge allows designing from specific possibilities that have been previously evaluated to 
respond to the defined design criteria. Therefore, the material is the first factor to consider in the 
proposed design. This differs from the usual practice in design shops where project solutions are not 
initially tied to a specific material. 

       

Figure 2. Interior Design Workshop 

5.6 Definition of the concept, elaboration of ideas and design criteria  
After the experimentation and exploration phase considered fundamental, students worked on the 
elaboration of ideas that respond to the main objective, knowing that they will have to be produced and 
reach a functional prototype (technical, conceptual, aesthetic and / or artistic requirements). 
Methodologies close to Desing Thinking, Kees Dorst, or Delft University of Technology [4] are practiced. 
At different moments in the design process, tools are used to favor creativity, concept development, 
adaptation to user needs, and connectivity between possible solutions and objectives (brainstorming, 
mind map, user observations, Scamper method, analogies). 

Students can work individually on proposing ideas and then share them with the rest of the team. With 
comparative methods, such as Harri's profil which shows the one that best responds to the design 
criteria previously proposed, they value each idea. 

In the Interior Space Design Workshop, a collaborative system of ideas is established with a Miro panel 
that allows participants to intervene, contributing with their ideas and concepts that they modify. It is the 
way of having a general work map of all the teams. This working method is very interesting for students 
and teachers as it allows a global vision of the progress in the workshop. 
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Figure 3. Miró Panel of the Materials Workshop. 

5.7 Work process, development and sharing of progress 
Each step must be supported by the resolution of the previous phases and can also opt for the trial-and-
error method. The classroom becomes a workshop, a craftsmanship. The student solves all the details 
and technical problems. The objectives of the students and the results of the process are explained 
through graphic and / or audiovisual methods, also seeking face-to-face presentation sessions that allow 
discussion in a more spontaneous way. 

Likewise, a sharing is foreseen, as a collective exhibition with all the working groups from the different centers, 
where multidisciplinary exchange takes place. It is time to see the views from other disciplines and allow us 
to understand the importance of paradigm changes facing a problem and searching for solutions. 

Final works try to show the creation and development, including material experimentation, pattern making 
and assembly, obtaining very professional results that allow them to manufacture the object with full 
attention to detail. 

           
Figure 4. Students in the Basic Design workshop classroom 

 
Figure 5. Students in the Basic Design workshop classroom. Summary panel. Authors: M. de Miguel; M. 

Arribas; A. de las Heras; A. married; C. gentleman. Basic Design 
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Many of the Fashion Design proposals even propose the inclusion of their work in advertising media, 
introducing fashion marketing and advertising photography to simulate magazine covers. 

   
Figure 6. Bag design. Authors: P. Bermejo, N. Dopico, D. Alonso 

5.8 Discussion about the rest of the solutions 
The results are discussed and valued in the classroom, allowing the teams to position their work in relation 
to the rest. This happens in each of the classrooms. This phase is prior to the self-assessment practiced in 
any of the subjects. It is necessary to know the colleagues’ work scope to become aware of the value of their 
own. Usually, comments are of surprise and admiration for others’ ideas and congratulations abound among 
them. Good overall results produce collective satisfaction. Students come with finished works, and that 
meeting becomes a celebration. The members of the teams who have worked with determination and 
enthusiasm feel more united by sharing the experience and recognize each other as a fundamental part of 
the result. 

In general, we can observe that completing a proposal with a prototype generates a higher level of 
satisfaction in the student. The approach to the final product makes you feel more capable and can be 
visualized developing your work professionally. 

     
Figure 7. Two landscapes. Author: Guiomar Martín 

 
Figure 8. Conic perspective with “Leonardo Window”. Author: J. Gil Casas 
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6 RESULTS AND CONCLUSIONS 
The results have been very outstanding and diverse. In many cases they have exceeded the 
expectations of the teachers themselves. The open approach has not generated blockage in the 
students. On the contrary, the wide degree of freedom has allowed the teams to generate and develop 
innovative and brilliant ideas. We can see it in the Accessories Design classroom, in the Degree in 
Fashion Design. The students have made outstanding bag designs that they have executed in a very 
professional way and at the same time they have developed all the necessary information for their 
manufacture. 

Since we started the educational project "Network Design", we have seen the expectations we had 
growing together with our students. We have been aware that the starting point was not easy, but they 
have had the trust and support of the teaching team. 

As Andrés Marquez [1] explains, “advances in science and technology allow us to cover a set of 
knowledge at the service of the community”, reaching in recent years new strategies in the academic 
field that strengthen ties between the different disciplines practiced by the human being. 

The work developed was part of a broad collective effort that helped to see the challenge as something 
possible. 

Students can participate in a difficult and far-reaching project from a specific plot without feeling 
overwhelmed by the complexity of the problem. While we avoid resignation due to impotence, we put 
aside the syndrome of the "lonely warrior" defined by the fact that they believe they are the only ones 
responsible for directing the path towards solving the problem [5]. 
This type of multidisciplinary experiences will allow future graduates to be able to participate in 
interdisciplinary teams in their own studies or in the business world, achieving necessary skills for our 
current society. As Dorst [5] points out, today's world problems are open, complex, dynamic, and 
interconnected. Their degree of uncertainty is very high, and they need many readings from different 
points of view, creativitly. 

On the other hand, this proposal allows from the PBL methodology to materialize a real object, designed, 
and produced, so that the student has the complete experience. We turn "Learning by doing" into 
"Learning by manufacturing". Therefore, a finished and useful product is generated, or a complete 
artistic creation in its concept and execution. Taking the acronym LDG (Learning by Doing in Group) of 
Carbajo as a reference [4], we could turn it into Learning Manufacturing in Group (LMG), learning by 
manufacturing in a Group, to define the complete experience of our students. 

From the understanding of the problem posed and the knowledge of the general objectives pursued, 
students can generate a challenge and learn along the acquisition way of skills, knowledge, and 
competencies necessary for its execution. The process is the greatest generator of knowledge for the 
student who learns when faced with the need to achieve their final proposal, exploring uses, 
functionality, resistance of materials and production systems. 

Student start from interest and curiosity as the seed of learning and creativity. The final product will fulfill 
the tangible and intangible purposes [6]. 
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Figure 9. 22x 28 cm, artist's work from Macarena Ruiz Gómez 

    
Figure 10. Jordi Valls working on his proposal with Eduardo Díaz Bourgueot  
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READING AND READERS DURING A PANDEMIC: THE EXPERIENCE 
OF THE CHILDREN'S DEPARTMENT OF THE SOFIA CITY LIBRARY 

P. Mukanova, S. Eftimova 
University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
The EU and its countries are working together to strengthen national health systems and limit the 
spread of the virus. Simultaneously, the EU and its countries are temporarily taking action to mitigate 
the socio-economic consequences of COVID-19 and support EU reconstruction. In the dynamics of all 
these processes, it is important not to forget the space for social, cultural and educational initiatives 
that help maintain emotional and psychological balance among the population. If adults can help 
themselves to find compensatory mechanisms, children will be one of the groups most affected by the 
changes that have taken place in the lives of all mankind over the past year. 

The destabilization caused by COVID-19 and the corresponding restrictive measures affect children, 
families and their surrounding environment. The introduced emergency measures have led to the 
closure of a number of institutions and the restriction of services. The prolonged social isolation and 
lack of contact cause an imbalance in the emotional and mental state of children, as it is often 
connected with fear of the unknown, loss of daily rhythm and lack of social contact with peers. 

The report examines reading in an atypical situation - the pandemic caused by COVID-19. The 
emphasis is placed on studying the reading habits of the readers in the Children's Center at the Sofia 
City Library. The period of consideration comprises the beginning of the state of emergency in 
Bulgaria - March 2020 to February 2021. Various initiatives are tracked, which are carried out in the 
library and remotely. In this way, the attitudes of children and adolescents can be studied and how 
they adapt to an atypical situation. The activities have been analyzed, connected to reading 
stimulation and other creative initiatives. 

The results of the study can provide additional important information about the effectiveness of the 
initiative and the way how literature with its therapeutic potential affects the readers. 

Keywords: library, children, reading, COVID-19, bibliotherapy. 

1 INTRODUCTION  
The problems of the modern world are many and varied in nature. The efforts of the greatest minds of 
our modern times are focused on their solving, harnessed are in action all the protective mechanisms 
of practice and theory, the experience of past generations and the entire intellectual resources of 
humanity. Regardless of the era and development of scientific technical revolution, global changes in 
climate and global scientific achievements, the necessity the emotional balance and mental health to 
be stored in terms of continuous stress in the period of the pandemic has led to a change in all 
elements of human life. It already became habitual to be saying that after the global pandemic of 
coronavirus the world will never be the same, it will take years and perhaps decades to appreciate and 
understand its various consequences.  

The majority of disasters, which occurred with the pandemic of COVID-19, are reflected on the 
established order according to which public life proceeds. For adults and children, changes have taken 
place affecting the cultural and intellectual algorithm of their social life.  

The EU and its countries are working together to strengthen national health systems and limit the 
spread of the virus. Simultaneously, the EU and its countries are temporarily taking action to mitigate 
the socio-economic consequences of COVID-19 and support EU reconstruction. In the dynamics of all 
these processes, it is important not to forget the space for social, cultural and educational initiatives 
that help maintain emotional and psychological balance among the population. If adults can help 
themselves to find compensatory mechanisms, children will be one of the groups most affected by the 
changes that have taken place in the lives of all mankind over the past year. 

The destabilization caused by COVID-19 and the corresponding restrictive measures affect children, 
families and their surrounding environment. The introduced emergency measures have led to the 
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closure of a number of institutions and the restriction of services. The prolonged social isolation and 
lack of contact cause an imbalance in the emotional and mental state of children, as it is often 
connected with fear of the unknown, loss of daily rhythm and lack of social contact with peers. 

Changes have occurred to adolescents which necessitated changes in their world, habits and skills - 
the way they read, go to school, play, encounter with peers, etc.  

According to a survey of UNICEF half of all students have felt lonely, insecure and angry. Apart from 
the gaps in teaching, another key aspect of the pandemic's impact on education is the social and 
emotional one. Half the students have experienced negative feelings, such as loneliness, insecurity, 
irritability, anxiety, due to reduced social contacts. Over 35% of parents have assessed that the mental 
health of their children is deteriorated. The percentage of teachers sharing that their official 
commitments have increased significantly in the time of remote training is 60% and 44% of them 
reported for poor mental health. It stands out clearly the need of psychosocial support in education as 
well as for students and teachers in the coming years [1].  

In such a force majeure situation, the family environment remains unchanged and most sustainable. In 
connection with the development of reading skills and the choice of books, parents are the first link in 
the chain for the formation of reading habits. Their own interests in terms of reading and associational 
habits, as well as the availability of books at home are of vital importance; but even still more 
importantly it is parents to read to and together with the children themselves, together to participate in 
various activities connected with reading. The role of the family library is important, especially the 
personal library of the child, this "analog" environment to which children are still hard able to be 
brought up to inhabit.  

According Benbassat, "if in analog environments reading of books, personal library have been of the 
few ways children can explore the world, to gain knowledge and entertainment, it is now in the digital 
environment, it will be extremely difficult just the resistance of the written/printed word to be overcome” 
[2]. Namely, overcoming of this resistance has proved to be the driving force in events and 
organization of the work of the Children's Department of the Sofia City Library in time of emergency 
situation and subsequent epidemic situation in the country. The effectiveness of social media and their 
role has proved to be a center of attraction in times of social isolation. Libraries concentrated efforts in 
the promotion of their initiatives and through them new events are imposed according to the model 
and the possibilities of social media. Therefore, reading and the development of the reading habits 
among adolescents continue their educational role in the digital environment.  

2 METHODOLOGY 
The report examines reading in an atypical situation - the pandemic caused by COVID-19. The 
emphasis is placed on studying the reading habits of the readers in the Children's Center at the Sofia 
City Library. The period of consideration comprises the beginning of the state of emergency in 
Bulgaria - March 2020 to February 2021. Various initiatives are tracked, which are carried out in the 
library and remotely. In this way, the attitudes of children and adolescents can be studied and how 
they adapt to an atypical situation. The activities have been analyzed, connected to reading 
stimulation and other creative initiatives. Promoted by the official Facebook page of the Children's 
Department of the largest public library in Bulgaria - Sofia City Library. 

The results of the study can provide additional important information about the effectiveness of the 
initiative and the way how literature with its therapeutic potential affects the readers. 

3 RESULTS 
In 2019, the world faced an unprecedented threat from a virus, which we have not seen until now. The 
COVID-19 pandemic has changed life and imposed a new social reality. The crisis, which has 
occurred as a result of the COVID-19 pandemic, has changed and continues to change every sphere 
of social, political, economic and cultural life in the whole world [3]. The EU and its member states 
have been working together to strengthen national health systems and limit the spread of viruses. At 
the same time, the EU and its member states are temporarily taking action to mitigate the socio-
economic consequences of COVID-19 and support EU reconstruction. The implementation of anti-
epidemiological measures, on the one hand, effectively influences the ability to control the pandemic, 
but on the other hand - the emerging unfamiliar information environment and life situation are a 
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prerequisite for increasing the level of stress in people and cause emotional and psychological 
imbalance [4]. 

The Children's Center of the Sofia City Library has 60,000 books in Bulgarian and foreign languages, 
and its Facebook page has more than 4,500 followers. 

The starting date of the chosen period - March 2020 is dictated by the imposition of an extraordinary 
situation, which resulted from the suspension of the work of libraries and launched a distant mode of 
operation. For conducting the initiatives of the Children's Department of the library the role of the 
Facebook page is of immense importance. There, through live streaming the events planned in the 
attendance schedule of the library are conducted daily. The advantages are associated with 
popularization of initiatives - reaching to young readers beyond the borders of Bulgaria to which 
Bulgarian language is native and the use of modern technological means except for wide access, but 
also finding new formats and validation of various online events.  

In the period between March 2020 - February 2021, the library in different time intervals has been 
open for young readers, but has not interrupted the distant exchange of initiatives through the official 
website of the Children's Department on Facebook. Some of the approved initiatives, which have a 
fixed periodicity such as Time of the Fairytale for the youngest, which is held every Sunday; Art and 
Shock Club - 2 times a month on Saturday; Competitions for children's drawings and literary works; 
Meetings with writers, Presentations of books; Celebrations of holidays and anniversaries. Among the 
palette of events the following ones can be identified: the issue of free readers cards for all students 
on the first school day - 15th September, as well as during all open air initiatives; presentation of 
children's books from the book fund of the library for both the little children and teenagers, as for 
example the fantasy literature which is popular among youth, and publications of the periodical printing 
of digitized Fund of Sofia City Library. 

Visual presentation of periodic print, connected with the classic works of Bulgarian children's literature; 
drawings of favorite characters, for example from Star Wars.  

Presentation of the library to the young readers with their favorite books by video in home 
environment.  

The # The Librarian recommends online section presenting Bulgarian and foreign authors with a 
reading of parts of their works.  

Through the # deposit books section readers are acquainted with the rich fund of the Children's 
Department.   

# The time of the optional books - new authors like Neil Gaiman are presented in it.  

Open-air initiatives - "Library in the Mountain" - via the Bibliobus mobile library every reader gets the 
opportunity to choose books among 1,000 titles; the youngest reader is 3 years old. Another open-air 
initiative is called "Green Libraries'', conducted in metropolitan parks.  

Chalk party in front of the library - drawings of favorite characters. 

The following summary analysis can be made from the systematization of initiatives made: reading 
starting from the earliest childhood age strengthens and balances the stressful environment and leads 
to overcoming atypical situations, caused by the pandemic.  

Closing of children's kindergartens and pre-school care programs naturally leads to searching other 
forms of interaction and cultural adaptation of children. The successful conduct of daily activities leads 
to adaptation with a high degree of utility connected with overcoming atypical manifestations of the 
pandemic for the conduct of public life. 

Another factor is the advantage of the visual environment, which social media offers - video and its 
intuitive access. In this way, the content is entertainingly presented and holds attention with its 
fascination.  

The increase of users of the department, as well as the interest to its services in the period of 
pandemic highlight yet again the idea of the power of books and the opportunity for rationalization of 
reading as therapy.  

The rewards of reading are especially important today, a time of complex challenges we are all 
confronting. Reading well - with skill and confidence, even expertise - matters now more than ever.  
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Reading literature with understanding and pleasure can help us navigate the myriad disruptions we 
are living through. Reading won’t solve life’s increasingly intractable problems, but it can provide 
perspective on them and relief from them. Reading can help us better understand the challenges we 
face together and help ameliorate the pain and suffering we endure [5]. 

4 CONCLUSIONS 
In time of widespread health and psychological crisis, children are one of the victims limited in their 
freedom of communication and lacking their daily social contacts, participating in the restructured 
educational process in an electronic environment. They should be approached with special care, 
taking into account the fragile psyche and strong sensitivity of the child at each stage of their 
maturation.  

The child's psyche stays out of the sight of parents and relatives as a result of their efforts to 
adequately resolve current and recurring difficulties arising as a result of the crisis. Fear often focuses 
on physical survival, but the focus and damage it inflicts is often overlooked. 

Creating opportunities for access to an interesting and attractive environment for children, through 
initiatives in social networks and offering alternative events and services, the specialists from the Sofia 
Library managed to create a space of trust and support, extremely necessary in times of crisis.  

Children's library professionals have access to information, resources, and community partnerships 
that contribute to the development of materials, programs, and services that support families in their 
library communities [6]. 

The use of the accessibility of the social media, as well as the visual content, which contributes to 
quick adaptability and involvement in the endeavors of the Children's Department, offered the children 
an opportunity for a more painless transition during the state of emergency in Bulgaria. 

We need to fight the ideas that we’re irrelevant, that everything we do is online, and that our buildings 
are just a bunch of empty peaceful reading rooms. While the pandemic provided an opportunity for 
libraries to promote and augmented their digital services and resources, to reduce our work to just that 
dismisses the needs of our most vulnerable patrons who have no internet access or even shelter of 
any kind. Library workers know that patrons will want to get back to their normal routines of visiting the 
physical library, especially if they live alone, have children, or the people with disabilities. We know 
that libraries serve a role as a special place where residents feel safe and secure, where they’re part 
of the community and are able to ask for help [7].  

The reading-oriented library of the future will probably make judicious use of digital technologies. 
Certainly children need to be able to read in order to use the digital media available today, although 
voice recognition systems may be standard features on computers of the future. Even a library that 
emphasizes books and reading will need to concern itself as well as digital and visual media. As age-
appropriate content develops for electronic books, children’s librarians will surely want to make these 
available for their patrons.   

Planners of the reading-oriented children’s library will try to avoid the uneasy coexistence of print and 
digital resources that prevails in many libraries today. Children’s librarians will carefully consider each 
technological innovation in light of their mission to encourage and enhance children’s reading. Digital 
technology will not compete with books. Children will read the computer screen as well as the printed 
page and will learn when one format might be preferable to another [8]. 

The interaction, which despite the distance is surmountable, because the children who are introduced 
by the parent both in the library and via the remote access have the opportunity to use the fund with 
children's books - over 60,000 books in Bulgarian and foreign languages. The continuation of 
initiatives related to reading and returning to mass visits to the library shows the sustainability and 
usefulness of new technologies as a tool contributing to the successful interaction of reading from an 
early age. Reading children's stories, which are presented with a video; publishing a fairy tale from the 
children's fund, which has sentimental and historical value - this is one of the productive ways to 
support during a pandemic. In addition, it can be summarized that "the power of literature lies in a 
casual and painless way in which it influences the reader and leads to a number of positive changes" 
[9]. 
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THE STUDENTS' CHALLENGES OF E-LEARNING IN A FAST-
MOVING ENVIRONMENT - BULGARIAN HIGH SCHOOL 

DIGITALIZATION REVIEW 

B. Ilieva, G. Atanasova 
University of Ruse (BULGARIA) 

Abstract 
The pandemic crisis caused by Covid-19 enforced abnormal life circumstances in public life, including 
in the Bulgarian educational institutions. At present, the only teaching methods used so far in high 
schools are face-to-face. For a short time, these methods had to be reorganized and converted into an 
e-learning approach. This transition is the only way to ensure the goals of modern education. The short 
deadlines for adaptation to the new situation have put to the test equal access to education and the 
guarantee of its quality for everyone. 

The crisis triggered by Covid-19 highlighted several challenges facing the educational system and 
institutions while opening up valuable space for learning and exploring new opportunities. The global 
trends in digitalization have set high development goals for the educational systems to follow. To what 
extent the advantages of the digitalization of the modern world will be used in education, depending on 
the correct definition of specific tasks for the new form of teaching. 

The lack of sufficient training for teachers and students has put them to the test and raised the level of 
uncertainty about whether adequate educational outcomes would be achieved. The Bulgarian Ministry 
of Education and Science did not have a training system in place for distance learning and digital 
infrastructure, which allowed each school management to use different platforms such as Microsoft 
Teams, Moodle, Zoom, and others. Furthermore, some teachers had to use other tools such as Skype, 
Messenger, e-mail, and others. 

This study aims to research and summarize the challenges that students faced in the process of the 
rapid transition from traditional to e-learning form of education. The questions are addressed to high 
school students who preferred to get their education in a medium-sized district town. The pupils live in 
weekly student accommodation because they are far away from their families. The analysis is focused 
on the difficulties presented by distance learning in a virtual environment, such as the lack of technical 
equipment and suitable learning space. Moreover, we examine the stressful conditions derived from the 
studying material and the absence of social interactions too. The survey is organized as a questionnaire. 
It is devoted to addressing the critical areas of e-learning. The problems could be classified into three 
basic trends: availability of technical capabilities and access to a digital environment, the efficiency of 
the learning process, and the socio-psychological effect of the lack of any physical human interaction. 
We have made a summary of the stated problems and proposed concrete actions for their solution. 

Keywords: e-learning, Covid-19, education digitalization, high school. 

1 INTRODUCTION 
The COVID-19 pandemic has led to mass school closures across the Europe. Many countries have 
taken steps to impose restrictions and put on hold face-to-face education by forcing the transition to 
online and distance learning. The short deadlines for adaptation to the new situation put to the test the 
equal access to education and the guarantee of its quality. 

The crisis caused by Covid-19 highlighted a number of challenges the education is facing, while opening 
up space for learning and exploring new opportunities. Global trends in digitalization set high 
development goals for education systems to follow. The correct definition of specific tasks for 
overcoming the problems in distance learning depends on the extent to which the advantages of the 
digitalization of the modern world will be used in education. 

The aim of this study, on the one hand, is to examine the challenges faced by students in the process 
of rapid transition to absentee learning and, on the other hand, to summarize the problems of distance 
learning in an electronic environment by proposing concrete actions for their resolution. 
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2 METHODOLOGY 

2.1 Preliminary preparation for distance learning in an electronic environment 
Almost all schools in the country were not prepared for the situation of working remotely in an online 
environment. Teachers and students were not familiar with and trained to work with online educational 
platforms. There are only a few schools in the country where, even before the state of emergency, digital 
literacy of teachers and students was worked on and part of the learning process was transferred to the 
online environment. 

Teachers in this situation have to "learn on the go" and mainly on a trial-and-error basis. They wander 
in finding the right approach to successfully adapt the learning material and process to emergency 
conditions. 

Children are not prepared to study in an electronic environment and specially to use a certain online 
platform. Using a specific platform requires training to get to know and acquire certain knowledge and 
skills. Online learning also requires stable internet connection, which is not always the case, especially 
in small towns. 

2.2 Used educational platforms for teaching 
At the beginning of the state of emergency and with the launch of distance learning, the Ministry of 
Education and Science did not have a training system for distance learning and digital infrastructure, 
but it has a recommendation to use the Microsoft Teams platform. The chosen platform has many 
additional features that facilitate the learning process, but given the short time for which distance 
learning has been introduced, many of these features and capabilities are not known by teachers and 
are not used. 

Synchronous teaching (through group video lessons in real time) is another condition that brings 
distance learning closer to the real process in school [1]. This is the preferred form of work with younger 
students, the specifics of whose age suggest a greater need for recognition as part of a team, as well 
as difficulty in learning the material only through self-preparation. 

2.3 Social isolation  
The global pandemic situation and the emerging information society have caused dramatic changes in 
everyday life and social isolation. The lack of direct communication damages the educational process. 
"Education is not just the transmission of information. It is communication. It's a multifaceted process, 
and without personal contact, the connection is lost.” [2]. As a result of the lack of direct communication 
of students, both with teachers and with their classmates and peers, the development of their soft skills 
is hindered - to the greatest extent of social skills. This prevents the child from acquiring knowledge, 
norms, values and behaviors that allow him to adapt to and integrate into society. There is a disturbed 
process of socialization, the formation of personality under the influence of the social environment [3]. 
And if the first factor for socialization is the family, then today’s socialization is perceived as a continuous 
process, covering all ages. Today, we cannot ignore other factors involved in the human socialization, 
such as educational institutions, the circle of friends, the media, the Internet and others. 

2.4 Organization of the research 
The study involved 112 children attending 5 schools (28 specialized high schools and 84 vocational high 
schools). All students chose to complete their secondary education in a medium-sized district town, 
using a five-day weekly dormitory for overnight stays and school preparation. 

A specially developed questionnaire was used to identify the difficulties caused by distance learning in 
an electronic environment. The survey is anonymous, and the period of information collection is the end 
of February, 2021. The questions aim to provide information on three groups of problems arising from 
distance learning (Table 1). The first group is dedicated to learning conditions and access to e-learning 
environment and learning resources. The second group of questions tries to obtain feedback on the 
effectiveness of the learning process. The third group of questions focuses on problems arising from the 
lack of face to face contact with the teacher and the lack of social contacts between classmates. 
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Table 1. Questions to provide information of problems arising from distance learning. 

1. Were you prepared for distance learning in terms of providing study space (private room)? 

2 Were you prepared for distance learning in terms of the provision of technical means (e.g computers, 
laptops, tablets, cameras, microphones, etc.)? 

3 Were you prepared for distance learning in terms of a good internet connection? 

4 Did you have difficulties due to insufficient knowledge of the distance learning system used by the school: 
Microsoft Teams, Moodle, Zoom, etc.? 

5 Are you able to understand the essence of the material studied in distance learning? 

6 What is the% of comprehension of the study material (underline): 10%, 25%, 50%, 75%, 100% 

7 Do you have difficulties with remote forms in testing knowledge? 

8 Do you encounter difficulties in performing tasks in distance learning? 

9 Do teachers manage to provide the necessary assistance for learning the material in a distance environment? 

10 Is the motivation to learn decreased? 

11 Will distance learning have a negative impact on your education and opportunities for future development? 

12 Do you think that distance learning lacks communication with classmates at school? 

13 Do you think that distance learning lacks communication between students and teachers? 

14 Would you say that in distance learning the situation is more stressful and engaging? 

15 Would you say that you have a greater workload in distance learning? 

3 RESULTS 
Based on expert assessment in the analysis of the results obtained, the difficulties can be summarized 
in three directions: 

3.1 Available technical means and training space 
When asked about the provision of technical means for distance learning, 93% (64%) answered that 
they have a personal computer, tablet or smart phone. Synchronous teaching is the more preferred 
option in view of the closest possible reproduction of the real learning process in the present form, but 
it has its technological limitations. This way of teaching presupposes not only that every household has 
a device, but that every child in the household has a personal computer, tablet or smart phone. 

Synchronous teaching also implies the existence of a stable Internet connection that will allow real-time 
video calls. So, we asked the children about having a good internet connection. 68% of the respondents 
have an Internet connection, which suggests a large number of students who have difficulty accessing 
the learning environment. 

Often the problem for families is the provision and financial provision for an appropriate package with 
enough mobile data for the implementation of such a daily learning process. 82% answered negatively 
to the fourth question in this group of questions. This shows that working with an unfamiliar learning 
environment is not a problem for students and they adapt quickly. 

3.2 Stressful situations for students caused by distance learning 
Fears and anxiety are the most common forms of mental distress among adolescents. Although they 
are considered (so far) as a normal developmental process in teenagers, in a pandemic situation, 
experts are concerned about their mental state. The reason for such concerns is that Bulgaria lacks a 
developed system for children's mental health and support for their parents. 

The questions asked about the presence of stressful situations caused by online learning can be 
summarized in the following directions: 

3.2.1 Assimilation of the study material: 
The reason for such worries are caused in terms of the acquisition of learning material and skills by 
students. The prevailing opinion is that the teaching material is reduced and only the main part of it is 
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taught, which is insufficient and creates gaps in students' knowledge [4], [5]. Based on this information, 
a question 5 was asked to understand the material taught. Of interest are the data obtained, with 43% 
stating that they have no difficulties and 57% having difficulty and dissenting. 

 
Figure 1. Chart with answers for the question number 5 

The chart of the answers to question number 7 for testing knowledge in distance learning is similar: 65% 
have no difficulty in testing knowledge during distance learning. 

3.2.2 Stress and strain in online learning: 
The new situation and teaching conditions faced by students, imposed by the reshaping of the way of 
teaching and rethinking the resources and approaches used, lead to increased levels of stress. Often, 
the situation is complicated by problems with technology.  

75% of the respondents are of the opinion that online learning is stressful and time consuming. The 
reason for this finding is the long stay in front of the devices, as well as indoors, has negatively affected 
the general condition of the children. In addition, the learning process itself in distance form was 
assessed by students as more intensive. At the end of the school year, students report that they feel 
overwhelmed by the tasks and materials for self-preparation. The same % of students answered that 
this type of training is busier than traditional. 

The presented definiteness of the data that distance learning is a source of fatigue and stress is also 
confirmed in an online survey organized by the UN Children's Fund. Children ask the Ministry of 
Education to reduce online learning and make it less stressful [6], [7], [8]. 

3.3 Impaired socialization 
"The directions in which the individual undergoes changes in the process of socialization are numerous, 
but some of them are fundamental from a socio-psychological point of view" [9]. Communication is one 
of the main foundations of social life. Lack of direct communication damages the educational process. 
Education is not just the transmission of information, it is communication. This is a multifaceted process, 
and without personal contact, the connection is lost. As a result of the lack of direct communication of 
students, both with teachers and with their classmates and peers, the development of their soft skills - 
social skills - is hindered. 

Students are most deprived of contact with classmates and friends. 
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Figure 2. Chart for answers of question number 12 

As can be seen from the figure of all respondents, 82% believe that they lack communication with peers. 
High school students are even offered to return to the present form of education as soon as possible. 
Only 18% are of the opposite opinion, and the reason for this is the concern about infection. 

 
Figure 3. Chart for answers of question number 13 

The highest % of the surveyed persons (61%) share that during the period of distance learning they lack 
a communication with the teachers. Although this percentage is less than (Fig. Question 12), the need 
for communication between individuals to exchange thoughts, feelings, attitudes, etc., to build a certain 
role in the system of social relationships, to form a certain social behaviour. 

3.4 Summary 

3.4.1 Distance learning in electronic environment is achieved by the provided technical 
means and good internet connection. 

For some children, online training cannot be conducted due to technical problems, such as the lack of 
a computer, laptop or internet connection. It is also worth noting that for others there is a poor internet 
connection, which prevents children from participating in online learning or wastes time in solving them. 
This thwarts the use of the synchronous teaching approach and requires (in some cases - more often 
in schools involving disadvantaged children) asynchronous teaching to be chosen. In it, the teachers set 
the tasks for implementation at the beginning of the school day and the students allocate their time and 
efforts for their realization. This form is used mainly in older children, as it involves skills for self-
preparation and time management. It is often combined with a greater emphasis on project-based 
learning, which is assessed as positive by teachers. 
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3.4.2 Effectiveness of distance learning. 
Unlike younger students, teenagers adapt more quickly during isolation. They find their quick reactions 
to change and balance in activities that fill everyday life, such as watching videos, writing in messenger 
and more. As a result of online distance learning, students acquire computer literacy and improve their 
digital skills. 

The lack of appropriate devices in children is a serious problem and this is the reason for launching 
campaigns to collect laptops, tablets, smartphones and desktops to supply disadvantaged children in 
order to include them in distance online learning. 

3.4.3 Socio-psychological effect of lack of contact 
Social contacts and quality relationships are key to the health of each of us [10]. According to the World 
Health Organization, by definition, health is not just the absence of disease, but a unique balance 
between physical, mental and social well-being. Given what has been said so far, the question arises 
how the life of students can be complete in conditions of social isolation? 

It is well documented that the isolated individual experiences sleep disturbances, reduced immunity and 
impaired expression of emotions [11]. Children, adolescents and young people are the most affected, 
mentally, by the pandemic and the imposed social isolation. This is mainly due to the lack of life 
experience. 

The biggest lack experienced by the students surveyed in the study is the lack of real communication 
with classmates and friends. In the current form of distance learning, they suffer the most and are limited 
in terms of developing their soft skills and especially their social skills. 

4 CONCLUSIONS 

4.1 Benefits of distance learning 
The learning process is not interrupted. 

In practice, the active inclusion of technology in the learning process is activated. An action that has 
been talked about for a long time, but so far rather visionary, without real implementation. The overall 
modernization of the learning process is stimulated through digitalization and maximum use of the new 
opportunities provided by technology. 

Familiar new resources on the Internet - many of the open resources on the Internet help to effectively 
adapt the material to new needs. Publishing platforms and electronic resources could find application in 
the traditional form of education. 

The introduction of distance learning has served as a correction of the training system applied so far. 
The problem with the excessive workload of the curriculum with new lessons and the lack of time for 
consolidation of the taught material has become more visible. 

New approaches and materials are included in the learning process (e.g betting on more project-based 
learning). In the context of the state of emergency and distance learning, many new skills have been 
acquired, both by teachers and students, which would not be taught in a normal environment. 

4.2 Suggestions for improving the model of distance learning based on the 
research 

In the near future: 

Conducting trainings to increase the competence of teachers to work in an online environment and to 
work with specific educational platforms. 

Exploring the possibilities of online learning platforms, as well as the available online resources, in order 
to use them optimally and effectively include them in the learning process 

Conducting trainings for students and parents to work with online learning platforms. 

Implementation of measures and actions for the adaptation of students to the new process. 

Providing an opportunity for additional consultations on the use of devices and online educational 
platforms, as well as an opportunity for consultations on the taught learning material. 
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Setting a few hours per week for teamwork (online "Class Hour"), in order to try to overcome some of 
the lack of personal communication and interaction with classmates and the teacher. 

Ensuring equal access for all students to online distance learning by providing technical means.  

Placing students in the same technical conditions will allow the further imposition of a single, unified 
standard for conducting training. 

Ensuring the necessary conditions for inclusion in online distance learning of all students by building 
infrastructure conditions for access to high-speed Internet and providing financial assistance to families 
from vulnerable groups to meet the additional costs of electricity and Internet in connection with the 
implementation of training.  

Providing teachers with work equipment for conducting online training and providing a strong enough 
internet connection or package of mobile data to allow seamless, daily online lessons. 

Selection and ubiquitous implementation of a single appropriate online learning platform. 

Restoration of the control mechanisms - tracking of the absences and real assessment of the mastered 
educational material in the standard range of assessment (Weak - Excellent) after realization of the 
technical provision of possibility for inclusion of all children in the online education. 

Universal imposition of a single, unified standard for conducting distance learning, so as to ensure equal 
conditions for the preparation of students, subject to the same and generally valid external assessments. 

Rethinking online teaching and imposing a model of synthesized transmission of learning content, 
including more exercises and opportunities for self-assessment, more active use of resources and 
opportunities offered by the online environment. Senior students rely more on self-preparation and 
project-based learning model. For younger students, a suitable approach is synchronous teaching, in 
which children have constant contact with the teacher and classmates and the tasks are performed 
together in real time. 
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Abstract 
The paper deals with the study of psychological mechanisms of acquisition of the foreign language 
structures. The author argues that modern authentic textbooks used in teaching foreign languages to 
adult learners outside the target language environment should be supplemented with a system of 
exercises organized with due regard for the regularities of the four stages of assimilation of the language 
material described in the paper. The authors suggest using bilingual exercises which should provide a 
special type of educational translation, which can be called semantic translation, since these exercises 
are aimed at explaining foreign language notions with the means of similarities and differences with the 
notions of the student's native culture and language. Semantic translation is an educational action that 
combines the functioning of the psychological mechanisms of building a person’s view of the world, 
reflection, thinking and speech mechanisms of the individual and provides a controlled process of all 
stages of mastering a foreign language phenomenon. The proposed system will be able to serve as a 
guide for a Russian-speaking student when he expresses his own thoughts by means of a foreign 
language, which will lead to the formation of competent and free speech, not limited by the framework 
of the topics covered and will significantly increase the stability of the acquired speech skills. 

Keywords: authentic textbooks, stages of assimilation of foreign language structures, communicative 
practice, translating exercises, bilingual and monolingual exercises 

1 INTRODUCTION  
Recently, interest in communicative methods of foreign languages teaching has increased, which is 
largely due to the fact that teachers of foreign languages have received continuously wider opportunities 
to choose communicatively-oriented authentic training aids, text-books and student-books. The authors 
of these textbooks constantly update their texts, offer a variety of communication tasks and vocabulary 
to illustrate the use of grammatical phenomena. But, as the experience of English teachers shows, it is 
possible to achieve full-fledged assimilation of the lexical and grammatical phenomena of the English 
language by adult students, only in the case of developing additional teaching materials for authentic 
text-books. Such materials, which significantly improve learning outcomes, contain grammatical 
explanations in the students' native language, as well as translation exercises focused on the 
assimilation of lexical and grammatical material. 

The main feature of the communicative approaches to learning, which are reflected in the above-
mentioned textbooks, is that lexical and grammatical foreign language phenomena are presented and 
practiced in dialogues that imitate various situations of communication. This approach provides for 
multiple reproduction of stereotyped utterances which are characteristic of colloquial speech. At the 
same time, favorable conditions are created for the assimilation of these linguistic phenomena, thanks 
to the selection of speech topics and traditional communication situations that reflect the practical 
interests and needs of students, for example, everyday communication situations, most often arising at 
an airport, in a cafe, in a theater, etc., which contributes to the development of the ability to conduct a 
conversation in various communication situations. Indeed, as our experience shows, as a result of such 
training, a person can adequately respond to familiar remarks, but only in situations similar to those 
studied in the classroom and limited by the "question - answer" framework. 

And here some questions arise. First, has the learning goal been achieved? Is it enough for an adult to 
communicate only on the topics covered in the course of study and is it possible for him to satisfy all his 
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communication needs, not being able to freely express his point of view in a foreign language even 
within the framework of these topics? In other words, is it possible to call his communicative ability 
formed if he does not know how to express his thoughts by means of a foreign language? Unfortunately, 
even students, who successfully passed the final exams in foreign language courses, experience 
difficulties answering questions that go beyond the studied material and, no less important, cannot 
translate even the simplest sentences related to their professional activities from Russian into English. 
Thus, it turns out that a person will be able to use the knowledge and skills obtained as a result of 
learning exclusively from authentic textbooks, only in conditions when it is possible to do with the 
reproduction of memorized utterances, when he does not need to establish conformity between a foreign 
language and his native language. But usually an adult learner plans, after completing a course of study, 
to use his knowledge of a foreign language in his professional activities and, first of all, he will have to 
face the need to perform various types of translations. 

If a person who has completed a course of study cannot express his thoughts by means of a foreign 
language, cannot translate a Russian sentence into a foreign language, this means that connections at 
the cognitive (conceptual) level of the student’s view of the world have not been formed in his mind: the 
foreign language word should be connected with the concept of the foreign language culture which 
should be connected with the concept of the native culture and with the native language word. And the 
English-language semantic system formed in the process of communicative learning turned out to be 
unrelated to its Russian-language system. 

Secondly, how long will a student be able to maintain his developed communicative ability if he does 
not have the practice of everyday communication in a foreign language, and he lives in a Russian-
speaking environment? The “rate of loss” of skills and abilities depends not only on the individual abilities 
of students. So, after four months, as the delayed testing conducted by the MIPK MSLU foreign language 
courses shows [8], the majority of graduates who studied only using authentic textbooks almost 
completely forget what they studied in class. From which it follows that the stability of the result when 
teaching adult students using authentic textbooks in isolation from the English-speaking environment in 
the conditions of the dominance of the Russian language is clearly insufficient. 

And this fact also suggests that the psychological connections formed in the learning process were not 
strong, i.e. have not reached the cognitive level of the students' linguistic view of the world. Let us recall 
that the most stable connections in the view of an individual's world are formed precisely at his 
conceptual (cognitive) level of consciousness [1]. 

All of the above raises the question of how to use the undoubted advantages of authentic textbooks and 
avoid the aforementioned disadvantages. 

2 METHODOLOGY 
In the communicative methods of teaching foreign languages, lexical and grammatical phenomena are 
introduced functionally, with minimal use of translation into the native language and from the native 
language. If we talk about authentic textbooks, then there are no translated exercises in the students' 
native language at all. Thus, already at the very first stage of assimilating a foreign language material 
(i.e. at the stage of presenting a foreign language phenomenon) using authentic textbooks, students are 
faced with a factor that complicates the assimilation process. Consciousness of the individual, by its 
nature, seeks to find equivalents in the native language to the studied foreign language phenomena [2]. 
Without special help from the teacher, it is impossible for a person who is starting to learn a foreign 
language to cope with this task on their own, since the connection "foreign language word - native 
language word – native culture concept" begins to form in the minds of students spontaneously, which 
often gives rise to erroneous conclusions and leads to numerous errors in speech. In this regard, A.A. 
Leontiev noted that with insufficient knowledge of a foreign language, the generation of an utterance in 
a foreign language is carried out with the help of internal pronunciation, as a result of which the student 
translates the Russian-language utterance that has arisen in his mind into a foreign language. At the 
same time, the stages of the analysis of the meaning and content of the utterance have already been 
completed and the utterance is formalized according to the rules of the native language, therefore it is 
most often copied from the native language as a result of the identification of the content side of the 
statement in a foreign language with the content side of the statement in the native language [3]. Such 
a spontaneous translation is an integral part of the psychological process of speech production in a 
foreign language, and although we cannot change the psychological nature of a person by canceling 
this process, we are able to use it for the benefit of learning, turning it from spontaneous into controlled. 
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Academic translation, as one of the types of bilingual exercises, has been used for many years in the 
Russian school of foreign language teaching. It is an effective tool for the formation and, especially, the 
correction of speech skills. By virtue of their specificity, bilingual exercises can ensure that students 
understand the structure of their native and foreign languages, the rules for operating native and foreign 
languages, and hence they can provide a controlled positive transfer, in contrast to monolingual 
exercises, during which the transfer in most cases can be both positive and negative [4]. Traditionally, 
educational translation is carried out as follows. The teacher introduces grammatical phenomena and 
lexical material as they appear in educational texts. The presentation of grammatical phenomena usually 
occurs in the form of familiarizing students with grammatical rules and examples illustrating the use of 
grammatical structures in the foreign language. After the presentation of the grammatical material, the 
student is offered to translate sentences containing the studied phenomena from Russian into English. 
If errors occur during translation, the teacher stops the student, engages the audience, asks to analyze 
the erroneous version and as a result achieves the correct translation. The purpose of educational 
translation is to check how well the student has mastered the grammatical structure (its form, meaning, 
use), memorized the meanings of lexical units and the rules for combining them. Thus, in the process 
of educational translation, favorable conditions arise for establishing links between the units of the native 
and the studied languages at the linguistic level of the student's consciousness, which is an undoubted 
advantage of bilingual translation exercises. 

Let us consider in more detail how the assimilation of a new foreign language material occurs while 
students perform traditional educational translation.  

Scientists distinguish four major stages of new material assimilation at classes. They are presentation 
of new information, organizing the comprehension of the information, organizing rethinking the 
information and applying the studied phenomena in practice.   

The first stage in the assimilation of any new material is its presentation. It is at this stage that the 
psychological mechanisms of categorization begin to work [5], which carry out the assignment of new 
information to more general categories of the individual's linguistic view of the world. Given that the 
grammatical categories of the English language differ from their counterparts in the Russian language, 
it can be assumed that the phenomena of the English language will be attributed to a similar category 
of the Russian language with all possible distortions of the meaning of the studied English phenomenon, 
or discarded as unnecessary, in the absence of a similar categories in the native language. For example, 
in Russian there is no article category. At the cognitive level of consciousness of a Russian-speaking 
student, there is no knowledge about why this category is needed and how it affects the meaning of the 
statement. This leads to the fact that students often ignore articles in the production of their own 
statements, and during the exercises, put them at random. 

The process of comprehending the phenomenon under study is the second inalienable stage in the 
assimilation of new information. At the same time, the comprehension of foreign language material has 
its own characteristics associated with the dominant role of the native language in the minds of students. 
Without a special organization, comprehension occurs spontaneously, and the Russian-language 
picture of the student's world has a strong interfering effect on the assimilation of foreign-language 
categories and concepts. While working on an ordinary educational translation, the teacher explains 
foreign language phenomena in the students 'native language and in comparison with analogs in their 
native language, but does not aim to focus on the cognitive level of students' consciousness and reveal 
the meaning of a foreign language phenomenon, relying on common human conceptual categories. As 
a result, psychological connections between foreign language phenomena and phenomena of the native 
language are formed only at the linguistic level of the student's consciousness, without affecting his 
conceptual system, which continues to have an interfering effect at the semantic level. 

For example, if the study of ways of expressing future actions in English begins with an isolated 
presentation of the Future Indefinite form to the student, the mechanisms for constructing a student's 
view of the world associate this form with Russian-language ways of describing future actions. As a 
result, a semantic connection necessary and sufficient for the Russian-speaking consciousness of the 
individual is formed to describe future actions using English-language means. Further, when translating 
any Russian sentences containing predicates expressed by a verb in the future tense into English, the 
student uses the familiar form of the Future Indefinite and, if he is not familiar with other ways of 
expressing future actions, he does not understand why his translation does not always turn out correct. 
From the point of view of a native English speaker, future actions have a wide semantic range, for the 
expression of which in English there are at least six forms for describing them. Each of these forms 
carries its own semantic load characteristic. 
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The third stage of assimilation, researchers consider the rethinking of the material, which occurs when 
a person “clarifies, formulates his thought, forms it and at the same time he firmly imprints it” [6]. 
Reconsideration of foreign language material, as well as its interpretation, is subject to interfering 
influences from the Russian-language concepts and categories of the student’s mindset. 

The last stage of assimilation - the stage of applying the studied phenomena in practice - for its 
successful organization requires the use of situational exercises, role-playing games, and various 
communication tasks. And here it should be noted that authentic textbooks perfectly cope with this task, 
providing the teacher with original developments of role-playing games and communicative situations. 

3 RESULTS 
We have used the professional English language training with the focus on the four stages of 
assimilation when training future specialists in the field of tourism and hospitality to teach a 
professionally oriented foreign language, hypothesizing that as a result of combining the authentic 
textbook “Tourism” with a set of semantic translation exercises in foreign language classes, we will be 
able to improve the students’ academic achievements. 

The effectiveness of the use of semantic translation techniques in the process of teaching the English 
language of the specialty was tested during the experimental training of students of the Departments of 
Tourism and Restaurant and Hotel Business of Moscow State University of Sport and Tourism. Two 
clusters of students became participants in experimental training - three control groups and three 
experimental groups. Experimental training lasted for two academic years. 

During the first stage in the assimilation of the new material we have taken into consideration the fact 
that in cases where the category of the English language is absent or significantly differs from the 
categories of the students' native language, the teacher has to form new knowledge in the student's 
view of the world. To do this, it is necessary to present to students a new category in all the variety of 
its necessary and sufficient connections, so that its assimilation occurs without distorting the meaning 
of both the entire category as a whole and the individual linguistic phenomena within this category. This 
way of presentation can be called categorical. If grammatical and lexical foreign language phenomena 
are presented as separate phenomena, and not as an integral category, it prevents the student from 
including the phenomenon under study in its characteristic semantic connections within the category of 
which it is a part, and, thus, to understand its meaning. If, when presenting ways of expressing future 
actions in English, the teacher focuses on the cognitive level of the student's consciousness, then for 
the completeness of the formation of the category, it is necessary to present all the six ways to him at 
once and explain the meaning of each of them in Russian. For example, that the Present Indefinite can 
be used to express future action, fixed at a specific time, schedule, order or agreement; the Present 
Continuous denotes a planned action or an action by prior agreement, if more than one person is 
involved; the Future Indefinite describes a spontaneous action that the speaker does not know about in 
advance; the Future Continuous is used to describe a temporary procedural action or to indicate an 
action that the speaker knows about in advance but cannot be influenced; the Future Perfect expresses 
an action that will end or will have a result by a certain time in the future; expression: the collocation “to 
be going to” means an intention or tendency to take an action in the future [7]. Such an introduction of 
foreign language material will create favorable conditions for students to comprehend the differences 
between ideas about future actions in the English-speaking and Russian-speaking cultures and, 
accordingly, between the ways of describing them by means of the two languages. The comprehension 
process will be more successful if students organize their own presentation of new material in the 
learning process, i.e. discussion of the similarities and differences that the teacher introduced him to [6]. 

We believe that an explanation of its meaning to an adult learner in his native language and in 
comparison with similar phenomena in his native language becomes a favorable condition for the correct 
understanding of a foreign language phenomenon. And that is why during the second stage of 
assimilation we have organized the process of analyzing the English grammar categories in comparison 
with Russian grammar categories.  

During the third stage of assimilation it is advisable to organize the rethinking of foreign language 
phenomena in such a way as to focus the student's attention on the differences between the semantic 
systems of the two linguistic cultures. This task was solved in the course of performing the action of 
analyzing a foreign language phenomenon according to the algorithm, which was explained by the 
teacher. Repeated execution of the action of analyzing a foreign language phenomenon by a student 
under the supervision of a teacher and with an explanation of the meaning of this phenomenon in his 
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native language gradually leads to understanding, i.e. to the formation of a new concept within the 
framework of a common semantic system for two languages [8]. 

Authentic textbooks, due to their orientation towards an international audience, do not provide for an 
appeal to the native language of students, and therefore there is no material for organizing the stages 
of comprehension and rethinking using the analysis of the foreign language phenomena in comparison 
with the native language of students. And this is what creates difficulties in the assimilation of the 
material when teaching adult learners. 

It should be noted that at the stage of rethinking, along with bilingual exercises, it is necessary to use 
monolingual exercises, reading and listening exercises to master the linguistic and sounds forms of the 
phenomenon under study. Unfortunately, in authentic textbooks it is not always possible to find a 
sufficient number of monolingual exercises for practicing grammatical or lexical units, therefore, at the 
stage of memorizing meaningful phenomena, it becomes necessary to supplement authentic textbooks 
with specially developed teaching materials containing both bilingual and monolingual exercises. 

During the last stage of assimilation, we used situational exercises, role-playing games, and various 
communication tasks. We tried to clarify and concretize vocabulary and grammar structures to use in 
order to give the student the opportunity to produce simpler but correct phrases in his speech. 

After the completion of the experimental training we had the final diagnostic control posttest which 
included listening and speaking test to assess the level of progress achieved in students’ academic 
performance, the results of which evaluated the effectiveness of the course. The results of the final 
control reflected the effectiveness of the training course expressed in the positive dynamics of the growth 
of the level of professional knowledge and communication skills in a foreign language in the 
experimental groups compared with the control groups (60-70%). Taking into account the fact that we 
had pretest and posttest scores for every group of students, and we could match each person’s pretest 
score with the posttest score, we chose the paired-samples t test [9]. The paired-samples t test analysis 
indicated that the posttest mean score is higher enough than the pretest mean score (p = .01).  

4 CONCLUSIONS 
Summing up, we can say that authentic textbooks provide original educational material for reading and 
listening, introducing students to the realities of the life of English society, which is undoubtedly 
necessary for the formation of communicative competence in the target language, although it should be 
noted that the content of the texts is often not corresponds to the area of interest of adult learners. In 
addition, authentic textbooks offer a variety of original communication tasks that are useful at the last 
stage of mastering foreign language phenomena - the stage of application in practice. 

However, due to the fact that these textbooks do not contain the material necessary for the successful 
organization of the stages of presentation, comprehension and rethinking of the studied linguistic 
phenomena within the framework of the national language teaching tradition, when teaching adults in 
the absence of an English-speaking environment, it is advisable to supplement them with monolingual 
and bilingual exercises.  

From our point of view, bilingual exercises should represent a special type of educational translation, 
which can be called semantic translation, since these exercises are aimed at translating foreign 
language meanings into the meanings of the student's native culture and language. Semantic translation 
is an educational action that combines the functioning of psychological mechanisms for constructing a 
person’s mindset of the world, reflection, thinking and speech mechanisms of an individual and provides 
a controlled passage through all stages of mastering a foreign language phenomenon. This type of 
educational translation combines foreign and Russian-language phenomena in a single semantic 
system of the student, indicating their common features and differences between them. 

The proposed system will be able to serve as a guide for a Russian-speaking student when he expresses 
his own thoughts by means of a foreign language, which will lead to the formation of competent and free 
speech, not limited by the framework of the topics covered and will significantly increase the stability of 
the acquired speech skills.  
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Abstract 
Good quality, timely feedback is a powerful tool to enhance student learning. However, feedback is often 
not used effectively by students. Students may not understand the feedback received accurately, and 
those misconceptions are often missed by academic staff. Additionally, students are rarely given clear 
mechanisms to reflect on the feedback received and address how it can be implemented to enhance 
future work. The aim of this action research was to evaluate the ability of two feedback tools to enhance 
student engagement with oral feedback. The reason for introducing these tools was to capture student 
use of oral feedback received throughout the module, and evaluate whether the application of the 
feedback received could help enhance student performance. The intervention took place in Research 
Skills, a Level 5 (2nd year undergraduate) module. The module Research Skills, taken by 70-100 
students each year, is compulsory across all science programmes. Research Skills has traditionally 
suffered from low attendance and poor engagement with classwork tasks; additionally, students have a 
varied level of IT and numeracy skills. These issues severely affected student success rate, since the 
module is assessed by coursework only; as a result, there were high number of resits every year. 

The action research involved the use of a task completion spreadsheet, an Excel based tool for lecturers 
to record individual student classwork completion. The tool was made accessible to students (e.g. during 
tutorials), to encourage and improve preparedness for class and stimulate self-evaluation. The second 
part of the action research involved the use of a tailored feedback tracking sheet, in the form of a Word 
document. The feedback tracking sheet required students to document their reflections and actions on 
the oral feedback received both as a cohort and in one-to-one interactions with the lecturer. During the 
research we realised that we not only had an overview of student engagement and performance, but 
could detect the topics that were the most challenging for the cohort. This further helped coordination 
and management of course planning, review sessions and tracking the student experience. 

Keywords: oral feedback, student engagement, educational strategies. 

1 INTRODUCTION 
Good quality, timely feedback plays a crucial role in enhancing student learning, and it has been 
identified as the most powerful single influence on student achievement [1]. Constructive feedback has 
an “evaluative” aspect, so students know how well they have performed [2]. There is also an “educative” 
aspect, which addresses subject specific errors and contains clearly identifiable elements of “feed-
forward” which students can use to improve further work [2]. For feedback processes to be enhanced, 
students need both appreciation of how feedback can operate effectively and opportunities to use 
feedback within the curriculum: ideally, feedback is a continuing two-way communication between 
students and academic staff which encourages progress and enhances student learning [3]. 

Effective feedback can be seen as a developmental process, in which a common understanding of 
academic standards is shared between staff and students; this shared understanding of what constitutes 
“good quality work” requires students (and staff) to be assessment literate [4], [5]. Developing 
assessment literacy, and thus engaging effectively with feedback to enhance learning, requires students 
to understand the rules surrounding assessment in the context of their course, to learn how assessment 
can be used to monitor or further learning, and to develop their ability to work with the guidelines on 
standards in their discipline to produce good quality work [5]. 
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Carless and Boud identify four aspects for students to achieve assessment literacy [4]: 

• appreciating the role feedback, learning to recognise feedback, as well as developing the habit of 
storing feedback and revisiting past feedback to improve work; 

• making judgements: developing their ability to make robust academic judgments about their own 
work and the work of others; 

• managing affect: being proactive in seeking feedback, as well as developing a positive attitude to 
receiving and implementing feedback; 

• taking action: developing a variety of strategies for responding and implementing feedback 

In a similar way, Henderson et al [6] identify 12 conditions that enable effective feedback, which the 
authors organized into three categories: capacity, designs and culture (see Table 1). In the case studies 
presented in their article, the authors identified that at least six or more of these conditions could be 
observed. 

Table 1. Conditions for effective feedback, adapted from [6] 

Aspect Conditions that make feedback successful 
Capacity for 
feedback  

1. Learners and educators understand and value feedback 
2. Learners are active in the feedback process 
3. Educators seek and use evidence to plan and judge effectiveness 
4. Learners and educators have access to appropriate space and technology 

Designs for 
feedback 

5. Information provided is usable and learners know how to use it 
6. Information is tailored to meet the different needs of learners 
7. A variety of sources and modes are used as appropriate 
8. Learning outcomes of multiple tasks are aligned 

Culture for 
feedback 

9. Feedback is a valued and visible enterprise at all levels 
10. There are processes in place to ensure consistency and quality 
11. Leaders and Educators ensure continuity of vision and commitments 
12. Educators have flexibility to deploy resources to the best effect 

Students are broadly dissatisfied with the written feedback they receive [7]. In the UK National Student 
Survey (NSS), a nation-wide survey of final-year undergraduate higher education students, assessment 
and feedback consistently achieve lower overall student satisfaction than other areas of the survey [8]. 
A significant contributing factor to the dissatisfaction expressed by both students and staff on the issue 
of feedback may be associated with the increased number of students in higher education: larger cohorts 
can force academic staff to slide towards a one-way communication in the provision of feedback [1]. 
Additionally, feedback provided by academic staff sometimes focuses excessively in presentational 
aspects (e.g. grammar and layout); although some commentary on structure, grammar etc. can be 
valuable, disproportionate focus on presentation issues rather than subject specific content can be 
detrimental, eliciting a negative response from students [1]–[3]. Finally, students can find subject specific 
feedback difficult to understand, which further contributes to their perception of feedback as a 
monologue, rather than an engaged dialogue [1].  

Face-to-face, oral feedback can be a powerful feedback tool. A survey of 2000 students conducted by 
Turnitin, plagiarism detection software provider, reported that 77% percent of students view face-to-face 
feedback as “very” or “extremely effective” [9]. Scott et al suggest that undergraduate students in 
biological science subjects give great recognition to oral feedback, placing it on a par with written forms 
[1]. Despite its benefits, the implementation and effectiveness of oral feedback can be patchy; in the 
Turnitin only 30% of students perceived they had received face-to-face comments “very” or “extremely 
often” [9]. 
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The aim of this action research was to evaluate two feedback tools designed to capture student use of 
oral feedback received throughout the module and evaluate whether the application of the feedback 
received could help enhance student performance. The first tool was a task completion spreadsheet, a 
colour-coded Excel spreadsheet used by lecturers to record individual student classwork completion. 
The second part feedback tool developed was a tailored feedback tracking sheet, a Word document, 
which required students to document their reflections and actions on the oral feedback received both as 
a cohort and in one-to-one interactions with lecturer. Student marks from 2015-2019 were compared 
with 2014-15, before both tools were introduced. Informal feedback was sought on individual tutorials 
with students, as well as staff who had access to the tools. 

2 METHODOLOGY 
Research Skills, a Level 5 (2nd year undergraduate) module, is taken by 70-100 students each year. The 
module is compulsory across all science programmes, both Foundation and BSc. Students have a 
varied level of IT and numeracy skills. The module, which focuses heavily in statistics and data analysis, 
is very practical, and a substantial amount of time is spent in IT rooms doing practice examples of the 
topics covered (which are referred to here as class tasks). The module has traditionally suffered from 
low attendance and subsequently poor engagement with the class tasks. This severely affected student 
success rate, since the module is assessed by coursework only; as a result, there were high number of 
resits every year. Additionally, students complained regularly of lack of oral feedback from the course 
team, which did not reflect the level of feedback given by the staff. 

To address both poor student performance and lack of awareness of the oral feedback received, the 
course director decided to introduce two complementary tools (one for students and one for staff) which 
allowed the recording and tracking of oral feedback: a feedback tracking sheet (as a Word document) 
for students and a task completion spreadsheet (as an Excel document) for staff. The student feedback 
tracking sheet accounts for 10% of the marks for the module, to encourage engagement with the tool. 
Additionally, the assessment for the course includes two multiple choice online quizzes, one focused on 
the use of Excel, descriptive statistics and graphs, the second on a range of inferential statistics, such 
as t-tests, chi-square, etc. Each quiz accounts for 40% of the marks for the module. The remaining 10% 
of the marks consists of an electronic portfolio of all the work done in the sessions (the class tasks). 

The feedback tracking sheet is a Word document that includes a set of topic areas; a sample feedback 
tracking sheet for two topics, completed by a student, can be found in Table 2. The column heading 
“feedback guidance” is the student’s account of the oral feedback received from the lecturer. The “Task 
completion” column reflects what the student did to address their understanding of the feedback given. 
The feedback tracking sheet is introduced to students on the first week of term; students are encouraged 
to fill it in weekly and/or at the end of each topic covered. Frequent reminders are given (e.g. at the end 
of each topic) for students to keep it up-to-date.  

The sources of feedback that students can include are both individual and cohort-wide. After the first 
quiz, the lecturer running the module will develop some cohort-wide general feedback for the cohort, 
with areas of strengths and weaknesses: this feedback is given orally during a taught session. Students 
are told to take away what is applicable to them, put it in their feedback tracking sheet and reflect on it. 
Moreover, the lecturer gives oral feedback during the IT sessions, in which students work on the class 
tasks. There is also one-to-one oral feedback from student-lecturer meetings. Although not compulsory, 
students are strongly encouraged to organize these individual meetings. Students who the lecturer 
perceives as struggling (e.g. by failing one of the tests) are specifically invited to a meeting. During the 
meetings students are encouraged to discuss their draft tracking sheet with the lecturer, including their 
understanding of the feedback received and their plan to address the feedback. Oral feedback is the 
cornerstone of this module: if students email asking for feedback, they are encouraged to organise an 
individual meeting and/or advised to consult an appropriate reference from the course reading list.  
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Table 2. Section of a feedback tracking sheet completed by one student. The completed feedback tracking 
sheet accounts for 10% of the marks for the module. 

Topic Feedback guidance (brief account of 
lecturer comments) 

Task completion (brief account of what you 
did as a result of comments) 

Excel Function 
Sampling Terms  

Workbook exercises focusing on Excel 
functions were provided. It was advised to 
be organised such as create a separate 
folder for statistics. Whilst going through 
the Excel exercises, I struggled with 
finding function such as the Fx function 
since I was using an Apple device which 
has a different format compared to PC. 

I revised by purchasing numerous books as 
additional reading resources which were Dytham, 
C. (2011) and Van Emden, H.F. (2008) statistical 
analysis books. I also created a folder dedicated to 
statistics to store and organise any data and 
workbooks. To practice on functions in Excel, I 
completed ‘Introduction to Excel Part 1 and 2’ 
exercise workbooks given in class.  

Introduction to 
Graphs 

Null hypothesis and alternative 
hypothesis were new terms to learn. The 
importance of using an appropriate graph 
is essential in order to recognise well-
presented graphs.  

I read Dytham (2011) book on page 2 Chapter 2 
‘The Basics’ to understand why hypothesis testing 
I also read the ‘Hypothesis Testing Data Type’ 
handout which was very helpful. I went back to the 
‘Introduction to Excel 2’ workbook and amended 
the graphs created on Excel to make the graphs 
more presentable. 

To keep a record of understanding of content and completion of class tasks (which eventually will form 
the student’s portfolio, 10% of the marks for the module) the lecturer running the module keeps a task 
completion spreadsheet for all the cohort, with a list of students and topics (see Figure 1). During the IT 
sessions the lecturer will do a brief assessment of the exercises undertaken in class, judge the level of 
understanding of the topic and completion of the tasks, and colour code it in the spreadsheet. Red 
means task not done, purple is corrections suggested, amber is task partially completed, and green is 
satisfactory. The lecturer can also record absences and may annotate the purple cells with a summary 
of the corrections suggested. 

 
Figure 1. Example of task completion spreadsheet for one student group (anonymised), used to track 

student engagement with the class tasks. The lecturer running the session completes the spreadsheet live 
during the session. Each row represents a different student. Red = task not done; yellow = task incomplete; 
purple = corrections suggested; green = task completed; ABS = student was absent; on this example, the 

lecturer has added a comment to the purple cell as a reminder of the correction suggested. 

3 RESULTS AND DISCUSSION 
The present action research aimed to evaluate the effectiveness of two simple feedback tools, a task 
completion spreadsheet used by lecturers and a Word-based feedback tracking sheet used by students. 
Both tools were designed to capture student use of oral feedback received throughout the module and 
evaluate whether the application of the feedback received could help enhance student performance. 
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Table 3 shows data for 5 student cohorts, from 2014 to 2019; 2015-16 was the first year in which the 
feedback tracking sheet and task completion spreadsheet were implemented. The table shows % pass 
rate, % of students achieving marks over 60% (which in the UK is considered to be a “good” degree 
classification) and mean grade. Results suggest a positive effect of both tools on student performance. 
There was an improvement in the overall % pass rate after the implementation of both tools. Additionally, 
the mean grade improved, from 52% in 2014-15 to 59-63% in subsequent years. There was also a 
reduction in the standard deviation, which shows the grade range is not as spread as before the tools 
were implemented, suggesting students at the lower end of the mark range may be benefitting from the 
use of the tracking tools. Except for the 2016-17 cohort (which was informally described by lecturers 
from other courses as a “weak cohort”), the % of students achieving marks above 60% was higher after 
the implementation of the feedback tracking tools,  

Table 3. % Pass rate, % of students achieving 60% or above, and mean grade (and standard deviation) for 
2014-2019 cohorts. *2015-2016 was the first cohort in which both tools were implemented; before that date 

students and staff did not use any formal mechanism to record and engage with oral feedback. 

Cohort % Pass 
rate 

% of students achieving 
marks 60% or above 

Mean grade 
(standard deviation) 

2014-15 79 49 52% (20) 

2015-16* 96 59 60% (13) 

2016-17 89 39 59% (14) 

2017-18 97 60 63% (9) 

2018-19 95 58 59% (12) 

The task completion spreadsheet was positively regarded by staff and students. It is a very visual tool, 
and a general overview of students’ performance (both individual and as a cohort) can be obtained with 
a single glance. The student’s individual row in the task completion spreadsheet can be shared with the 
student, to discuss whether their perception of how well they are performing on the module corresponds 
to the lecturer’s records on the spreadsheet. In general, strong students (which consistently completed 
tasks and had marks above the 60% threshold, used the spreadsheet to see how well they are doing: 
they found satisfaction in “looking at the green cells”. Weaker students can be asked to come to a tutorial 
on the account of having too many amber/red topics, and again the spreadsheet facilitates a focused 
discussion on the student’s performance. The spreadsheet also allows the lecturer to identify attendance 
issues throughout the module, and how these may affect a student’s ability to engage with subsequent 
sessions. Topics/sessions which are problematic for the whole cohort can be easily spotted. Additionally, 
information from the task completion spreadsheet can be shared with staff outside the module, and the 
row for particular student can be sent to the student support team and the programme tutor for additional 
targeted support. 

Feedback is often not used effectively by students. Students sometimes do not understand the feedback 
received accurately, and those misconceptions are often missed by academic staff. Additionally, 
students are rarely given clear mechanisms to reflect on the feedback received and address how the 
feedback can be implemented to enhance student performance [10]. The task completion spreadsheet 
and the feedback tracking sheet enhance the student learning experience by facilitating the recording, 
reflecting and sharing of oral feedback. The feedback tracking sheet is part of the assessment for the 
module, which provides a key incentive for students to engage with the tool. Both tools address several 
of the conditions identified by Henderson et al [6] as key for effective feedback, including “learners and 
educators understand and value feedback”, “learners are active in the feedback process”, “information 
provided is usable and learners know how to use it”, and “educators seek and use evidence to plan and 
judge effectiveness” (see Table 1). 

4 CONCLUSIONS 
We believe that both the task completion spreadsheet and the feedback tracking sheet enhance the 
student learning experience. Both tools facilitate recording, reflecting and sharing of oral feedback, both 
within the module, and with external staff involved in supporting student learning. Our experience 
supports a growing understanding of the role and value of oral feedback and student engagement in 
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enhancing performance, especially with challenging courses such as this one. Besides their impact 
within the module, capturing oral feedback resulting from staff-student interactions, sharing the results 
from the task completion spreadsheet allows harnessing the support of staff outside the module (such 
as programme tutors and student support team), and to tailor support to meet specific student needs 
whilst maintaining student autonomy. 
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Abstract 
The paper deals with the study of psychological peculiarities of English language teaching at non-
linguistic institutions for higher professional education with a special focus on the teacher – student 
interaction in the process of working out the teaching/learning strategy. 

The authors consider that the main condition should be observed. When conducting speech practice, it 
is necessary to start it with an overview understanding and rethinking of the material being studied. 

In the absence of a foreign language environment, the teacher is the only person who can and should 
provide his students with an indicative basis in order to coordinate the Russian-speaking categories and 
categories of the studied language in the minds of the students. 

The abundance of communicative exercises in the classroom on foreign language is an undoubted plus 
of any methodology, but only the gradual and systematic formation of fragments of the bilingual picture 
of the world in which the phenomena of the native and the foreign languages are in a stable semantic 
balance can qualitatively change the mind-set of a non-linguist student which will result in enhancing 
the results of the educational process. 

Such an approach to teaching students of non-linguistic universities over time forms not only intercultural 
communicative competence, both in terms of professional communication, and in conditions of free 
communication with foreign colleagues, but also contributes to the formation of the ability to translate 
direct and backward from Russian into foreign languages, which is an important component of the 
professional competence of graduates of non-linguistic universities. 

Keywords: intercultural professional competence, non-language university, types of bilingualism, stages 
of assimilation of foreign language structures, comprehension, cognitive styles. 

1 INTRODUCTION  
The formation of professional intercultural foreign language competence of students/graduates of non-
linguistic universities leads to the development and possession of the ability to work in a multinational 
team and acceptance of multiculturalism, which, of course, requires professional knowledge of a foreign 
language, no less than skills such as the ability to find, analyze, extract and contextually process relevant 
scientific and technical information from electronic libraries, specialized sites, forums on the Internet and 
abstract journals and, finally, the ability to publicly present one's own and well-known scientific results, 
which, by default, presupposes participation in international symposia, conferences, and establishing 
contacts with colleagues from other countries. 

In connection with the above, the methodology of teaching foreign languages is to intensify the formation 
of professional intercultural foreign language competence of graduates of non-linguistic universities, that 
is the urgent development of effective ways of developing skills and knowledge of the foreign language 
at a level that could provide future specialists with the opportunity to communicate in the target language 
in their professional activities [1, 2]. 

One of the important factors influencing the outcomes of the education is the psychological 
characteristics of the perception and acquisition of the foreign language information. The acquisition of 
new knowledge is a conscious thinking process during which all new information is compared with the 
concepts in the cognitive structure. New and old knowledge interact actively and, if the interaction is a 
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success, new knowledge is assimilated into the original cognitive structure. Teachers of foreign 
language and their students have different content of the cognitive structures and therefore, different 
cognitive styles. People with a linguistic cognitive style, who do not have deep knowledge in the field of 
special disciplines, teach foreign languages to students of non-linguistic universities and non-philological 
faculties [3].  

Thus, people with different psychological characteristics of the perception of information and with a 
different range of interests, participate in joint activities for teaching/studying the foreign language. That 
is why we suggest considering the process of foreign language teaching/learning in non-linguistic 
universities as a complex process which should organize and reorganize cognitive structures of both 
teachers and students by mastering the language skills and internalizing the language knowledge and 
skills as well as deepening the professional competences of all the participants. 

2 METHODOLOGY 
In this context, in order to address the issues of the selection of material as a component of the learning 
content of the foreign language and the organization of activities to train students of non-linguistic 
universities in intercultural communication in the field of professional activity, it is necessary to consider 
the following problems. 

2.1 Peculiarities of the content side of foreign language teaching in a non-
linguistic university 

The content side of training, which includes spheres, situations and topics of professional 
communication, corresponding to the specifics of the specialty of students, as a rule, is not familiar to 
graduates of language / philological universities. Therefore, when they come to work at a technical 
university after graduation, they inevitably face the need to form their own subject-specific professional 
competence in the field of professional interests of their students. It is for this reason that specialists in 
the field of foreign language teaching started talking about the need to introduce a new general didactic 
principle of learning the basics of their students' profession by a teacher of a foreign language of a 
specialty [1]. 

One cannot discount the fact that a teacher who is a graduate of a language university already has a 
sufficiently formed professional intercultural competence, which includes linguistic, discursive, strategic, 
socio-cultural and special-subject components, and determines his ability to use the foreign language 
in various situations, quickly adapting to new challenges of communication for him or her. Having 
mastered the special vocabulary and having studied the fundamentals of the specialty of his students, 
a foreign language teacher becomes competent in the field of their future professional activities, which 
is a prerequisite for teaching a foreign language course focused on a specialty. 

Recently, many researchers and practitioners have been working in this area, developing programs for 
bachelor, master and graduate students in various professional fields. At the same time, the question of 
the peculiarities of the joint activity of teachers with a linguistic cognitive style and non-linguistic students 
in the process of teaching / learning the foreign language remains insufficiently studied. 

According to research, a person, who prefers technical sciences, has a better developed left 
hemisphere, i.e. the leading in his mental activity is discrete-logical thinking. A person with a dominant 
left hemisphere thinks well logically, analysis is easy for him. The perception of new information for him 
is easier if the presentation of this information and its assimilation is organized using logical explanations 
and comparisons with information already known to him [4]. 

For people who are gifted at humanitarian sciences, the right hemisphere is considered the leading, 
therefore, subject-figurative thinking is characteristic of them. For them, understanding of logic and 
causality is not so much important as it is necessary to intuitively feel the connection and unity of things. 
Perception of new information in the case of dominance of the right hemisphere occurs in the process 
of synthesis, i.e. the process of connecting separate parts into a single whole. Therefore, in the process 
of learning, it is easier for such people first to memorize individual elements, and only then, if necessary, 
to analyze them [4]. 

These features must be taken into account in order to organize effective acquisition of information in the 
process of any training, but especially when teaching / learning a foreign language, the cognition of 
which differs from the cognition of information in the native language of a person [5, 6].  
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The foregoing leads us to consider the next problem. 

2.2 Psychological features of the formation of intercultural professional 
foreign language competence in a non-linguistic university 

The process of forming the skills necessary for the implementation of intercultural communication is not 
only the process of learning the language, but also the introduction of the student to a foreign-language 
cognitive matrix which reflects the categories and notions of the foreign culture, as a result of which the 
student's individual cognitive matrix expands to become bilingual at the linguistic level and ‘bicultural’ at 
the cognitive level of his worldview.  According to research in this area, in the process of correctly 
organized learning a foreign language, bilingualism is formed. Bilingualism is traditionally defined as 
proficiency in two languages and their alternate use depending on the conditions of verbal 
communication. Formed intercultural communicative competence presupposes a certain degree of 
development of bilingualism in the mind of the communicant. Three types of bilingualism are 
distinguished. They are compound, coordinate, and sub-coordinate. If a student learns the foreign 
language in the target language environment to acquire one notion with two verbal or grammar 
expressions, the student develops compound bilingualism. With coordinate bilingualism the student has 
separated and independent systems of native and foreign languages due to acquisition of these 
languages happening in different contexts such as at home where he speaks the native language and 
at university where he speaks the foreign language. These two types of bilingualism don’t refer to the 
educational conditions discussed in the paper. In our case students are in their native language 
environment and they learn the foreign language at university. If a person learns the secondary language 
in the dominance of his mother tongue, sub-coordinate bilingualism is formed [4].  

Specialists identify three stages in the development of bilingualism in the context of studying foreign 
language in isolation from the foreign-linguistic environment. The first stage in the formation of bilingualism 
is mixed subordinate bilingualism, during the formation of which the assimilation of the foreign language 
takes place on the basis of the native language as a process of subordinate interaction of codes, i.e. by 
establishing correspondences with the native language. Mixed coordinated bilingualism becomes the 
second stage. At this stage, a common semantic base for the two languages is formed. The highest stage 
of bilingualism is sub-coordinate bilingualism, in which it is relatively easy to deploy speech actions in the 
language required by the communication situation, or in two languages alternately [4, 6]. 

It can be assumed that by the graduation from a language university, a foreign language teacher has 
usually formed sub-coordinate bilingualism (which can be correlated with the level of professional 
knowledge of foreign languages) or, in terms of foreign language teaching, intercultural communicative 
foreign language competence. Moreover, it is formed both at the linguistic and at the cognitive level of 
their cognitive matrix, which is manifested in the ability to competently and freely express their thoughts 
in the foreign language. To generate speech in the foreign language, the semantic system, concepts 
and categories of the foreign language and foreign language culture are used, which are already so well 
formed in the cognitive matrix of the individual that they allow him to think in the foreign language. At 
this level of bilingualism, a person can freely use both languages to understand the surrounding reality 
and express his attitude to it and the foreign language along with the native language of the individual, 
performs both a communicative function, which consists in the interaction with people in the course of 
communication, and a cognitive function, which consists in the participation of the language in the 
processes of object perception and the formation of ideas, concepts, judgments, and cognitions. 

As for their students, i.e. students of non-linguistic universities, they are usually at the level of 
subordinate bilingualism (which approximately corresponds to the pre-threshold level of proficiency in 
foreign languages). At this stage of bilingualism, all the phenomena of the foreign language are 
subconsciously perceived by the learners through the prism of the phenomena and concepts of their 
native language, which leads to the formation of a distorted image of the foreign language in their 
cognitive matrix and to errors in their speech in the foreign language. For students, whose linguistic 
competence is in the process of formation, the native language is still the only tool for cognizing reality, 
and all information about the foreign language is refracted through the prism of the native language and 
culture [6]. 

The teacher may not notice this psychological feature of his students, and, as practice shows, this 
usually happens, but, in fact, it is possible and necessary to use this phenomenon for the benefit of the 
educational process, specially organizing a correct comparison of the phenomena of the foreign 
language with the phenomena of the students' native language. As a result of properly organized training 
in the foreign language, students can develop a mixed coordinated bilingualism (advanced level, which 
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will depend on the initial level of language proficiency), and in this case, we can talk about competent 
speech in the foreign language in situations of professional communication. The optimal result can also 
be considered the formation of a mixed coordinated bilingualism, when graduates are able to 
competently express their thoughts in the foreign language, but at the same time, the pace of their 
speech is slow, not fluent enough [3, 5]. 

Thus, the foreign language teacher and his students participating in joint activities for teaching/ learning 
the foreign language have different levels of bilingualism. The teacher has formed the semantic systems 
of the native and the foreign language at a level sufficient for the development of thinking on the foreign 
language. Students have fully formed only the semantic system of their native language, and all their 
thoughts are formed and formulated with the help of their native language. This difference leads to the 
fact that the material in the foreign language is perceived and understood by the teacher and his students 
in different ways, which is also manifested in different preferences regarding the strategies of 
teaching/learning of the foreign language. A foreign language teacher usually prefers to conduct classes 
in a foreign language (exactly as he was taught in a linguistic university), if possible, excluding the 
students' native language from the learning process. This approach allows, as much as possible, to 
immerse students in the language environment as much as possible. At the same time, it is believed 
that it is precisely the lack of comparison with the phenomena of the native language that can save 
students from creating false associations. But in an adult with a developed communicative competence 
in his native language, the assimilation of any information includes the so-called process of 
categorization, the essence of which is that all the studied phenomena of the foreign language are 
correlated with the categories and concepts of the student's native language and culture [6].  

Let us dwell on one more characteristic feature of the teaching process of future foreign language 
teachers, which they then transfer to the process of teaching students of a non-linguistic university. In 
linguistic universities, the main load in the study of foreign language falls on the memory of students. 
Repeated reproduction of the passed material is traditionally considered the key to the success of its 
assimilation. The process of memorizing by heart requires a lot of work, but if for linguists this cognitive 
style is psychologically natural, given their tendency to synthesize information, then for students with a 
technical cognitive style it is not just a difficult, but often impossible task. People with a technical 
cognitive style effectively assimilate new information only if the learning process includes logical 
explanations and analysis. Otherwise, the information is practically not retained. It is often said about 
students of non-linguistic universities that they are immune to foreign languages, that they cannot learn 
them effectively. And this is really so, with only one significant addition - they cannot learn the foreign 
language, the logic of which the teacher does not explain to them at every stage of the presentation of 
new linguistic material. Therefore, for a foreign language teacher who works with students of non-
linguistic universities, it is important to use a methodology that allows you to maximally remove the load 
from the memory of students by relying on logical explanations and comparison with the native 
language. 

3 RESULTS 
We put forward the following hypothesis: the formation of the ability to analyze the phenomena of the 
studied foreign language by comparing them with the similar in the native language in order to 
consciously construct an utterance for expressing one's own thoughts in the studied language leads to 
an increase in the efficiency of assimilation of the foreign language both at the linguistic and cognitive 
levels of the students' cognitive structures. 

To test this hypothesis, we carried out experimental training organized as follows. In the experimental 
classes, the teacher organized and directed the Russian-language thinking of students with the help of 
special exercises and gradually formed their ability to correctly evaluate and analyze foreign-language 
phenomena to build their own statements in the English language. We used systematically specially 
developed exercises in the classroom for a year. 

In the control class students were taught by the traditional cognitive model which includes the following: 
the teacher explains the grammar topic using the chart with modals without compare them with modals 
in the Russian language, students prepare sentences using the modals and write them on the 
blackboard. Then students memorize the information and translate the sentences from Russian into 
English trying to use the modals correctly.   

During the experimental training we organized and control the analytical and logical thinking of students 
at three main stages of cognition which are familiarization, pre-verbal training and speech practice [1].  
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At the first stage of the acquisition, students were familiarized with new foreign language verbal and 
grammar expressions. It is possible to use analysis and logic here if a specific phenomenon is presented 
in comparison with its counterparts in the students' native language. It is advisable to represent the 
studied linguistic phenomenon as part of the category to which it belongs in order to cover all semantic 
connections within the whole category and to form a holistic idea of it in the cognitive system of the 
student.  

Our students studied modal verbs of the English language and it was recommended that the student 
became familiar with the entire system of modal verbs, which was convenient to present in the form of 
a chart with an explanation of all their meanings in Russian. The teacher told the students that, just like 
in Russian, English modal verbs convey the speaker's attitude to action, but the meanings of English 
modal verbs are different from Russian ones. Then the teacher introduced the students to the meanings 
that individual English modal verbs express, namely, presented them in groups of direct possibility, 
necessity and emotional attitude. Students also got acquainted with the semantic load carried by 
different forms of the infinitive, which is part of the English modal predicate. 

At the second stage of the experiment, which was the stage of pre-speech training, it was necessary to 
correctly organize the comprehension and rethinking of the new material. To do this, we used special 
exercises on semantic translation. Semantic translation is as follows. Students become familiar with the 
algorithm for analyzing English modal verbs in a sentence or in a text. The algorithm is written in the 
native language. Then the teacher shows by examples how to analyze this phenomenon using the 
algorithm and the chart that we mentioned above. The comprehension of the new material smoothly 
turns into its rethinking, for which the students, under the guidance of the teacher, analyze out loud 
Russian-language sentences/texts. At the same stage, students should learn how to analyze Russian-
language sentences on their own, repeating this process many times on different sentences. After the 
analysis of the sentence, students construct it according to the rules of the target language. For example, 
when comprehending and rethinking English modal verbs, the student determines the modal meaning 
contained in the Russian sentence, finds the corresponding modal verb from the chart, selects the 
desired infinitive form and makes a sentence in English, which, in fact, we call a semantic translation 
from Russian into English. 

After the students began to accurately translate sentences from Russian into English using a chart and 
an algorithm, the teacher continued to work out both the linguistic form itself and the meaning of this 
linguistic phenomenon, using the target language gap exercises. 

The third stage was the stage of speech practice. We organized the consolidation and formation of 
sustainable skills in the use of English modal verbs in speech. At this stage, we used various texts and 
communication exercises. At the same time, this stage was a control stage: the teacher assessed how 
well the students had acquired English modal verbs, i.e. how successful the rethinking stage was. 
Therefore, if, in the process of speech practice, students made a mistake in using English modal verbs, 
we didn’t correct them, but stopped and asked them to think over their mistakes using the chart and the 
algorithm. Reliance on charts can reduce memory load. Repeated use of the chart during the exercise 
leads to the free memorization of all forms of English modal verbs. 

The aforementioned stages of working out and putting into speech a new foreign language phenomenon 
should take place during the entire training in order to correct the constantly arising interference of the 
phenomena of the foreign language being studied with the native language system. 

The results of pre- and post-tests show that the experimental class achieved better English proficiency 
than the control class, indicating the feasibility of the proposed model [7]. 

4 CONCLUSIONS 
Today, communication exercises play a leading role in the learning process of foreign languages. It is 
believed that in the classroom, more attention should be paid to direct communication and speech 
practice, and not to the analysis of grammatical and lexical categories. And one can hardly argue with 
this, just do not forget that communication is the expression of one's own thoughts, and in order for the 
student to learn how to correctly formulate them in the foreign language, he must first understand why 
certain foreign language phenomena are used and compare them with the native language similar 
expressions. Understanding will occur when the student, firstly, is shown in what ways these phenomena 
are similar to and differ from their counterparts in their native language, and, secondly, if we teach him 
to explain in what statements and for what purpose to use these phenomena. Recall that these 
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explanations should take place in the native language, since only in this case students will be able to 
adequately comprehend the new material. 

Thus, a foreign language teacher teaching students of a non-linguistic university should, despite his own 
learning habits and cognitive styles, develop a new teaching strategy for his students, which would allow 
students to discover the meanings and logic of the studied foreign language. 

Each time when conducting speech practice, it is necessary to start it with an overview understanding 
and rethinking of the material being studied. Firstly, this allows the teacher to rely on the logical and 
analytical thinking of his students and use this powerful cognitive potential, and secondly, the teacher 
has the opportunity to prevent mistakes associated with the dominance of Russian-speaking categories 
in the minds of students. The process of forming intercultural communicative competence is long and 
difficult. In the absence of the foreign language environment, the teacher is the only person who can 
and should provide his students with an indicative basis in order to coordinate the Russian-speaking 
categories and categories of the studied foreign language in the cognitive systems of students, form a 
common semantic system for two languages and thus ensure the sustainability of the learning outcome. 

The abundance of communicative exercises in the foreign language classroom is an undoubted plus of 
any method, but only the gradual and systematic formation of fragments of the bilingual cognitive system 
in which the phenomena of the native and the foreign languages are in a stable semantic balance can 
qualitatively change the cognitive system of a non-linguist student into bilingual. 

Such an approach to teaching students of non-linguistic universities forms not only intercultural 
communicative competence, both in terms of professional communication, and in conditions of free 
communication with foreign colleagues, but also contributes to the formation of the ability to translate 
direct and backward from Russian into foreign languages, which is an important component of the 
professional competence of graduates of non-linguistic universities.  
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INTRODUCTION TO SUSTAINABILITY: EXAMPLE OF AN 
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Abstract 
The 2030 Agenda is a commitment to eradicate poverty and achieve sustainable development by 2030 
world-wide, ensuring that no one is left behind. It defines 17 Sustainable Development Goals (SDGs) 
and their corresponding 169 specific targets. The SDG framework has a specific goal on Education 
(SDG4: Ensure Inclusive and Quality Education for All and Promote Lifelong Learning) and makes 
explicit reference to higher education. Universities have long been drivers of change and play a key role 
in supporting the SDGs by becoming an integral part of undergraduate programmes. In 2000 the Global 
Higher Education for Sustainability Partnership (GHESP) was formed and many other networks have 
been created or promoted since, such as the United Nations Sustainable Development Solutions 
Network initiative (SDSN) or the International Sustainable Campus Network (ISCN). The University of 
the Basque Country (UPV/EHU) has endorsed the sustainable agenda by means of the EHUagenda 
2030 (2019-2025) and its panel of indicators which addresses the technical aspects of monitoring the 
SDGs. In higher engineering education, the need to integrate sustainable development (SD) into 
undergraduate courses is regarded as increasingly important. 

The main goal of this work was to introduce sustainability concepts within two Chemistry modules for 
first year undergraduate students of different Engineering disciplines (Civil, Electrical, Automation and 
Industrial Electronic and Mechanical Engineering.). And by doing so, help raise awareness about the 
significant contribution of engineers in helping achieve several SDGs. First of all, students were asked 
to answer an initial questionnaire. The aim was to gather information on students´ knowledge about the 
term SD and its goals. This was followed by a mini-lecture on SDG where the specific goals related to 
their future engineering activities were highlighted. Then, students had to complete several assignments 
on topics that linked sustainability issues with the content of the chemistry modules´ syllabus. The 
covered topics are: “Endangered elements of the periodic table”; “Sustainable concrete”, “Green 
Chemistry: atom economy”, “Smart mobility”. To complete each task, students had to take an online 
quiz where they had to apply the information given in the form of e-learning pills. The quizzes were part 
of the coursework of the chemistry modules 

Keywords: sustainable development, engineering education, chemistry module.  

1 INTRODUCTION  
The 2030 Agenda is a commitment to eradicate poverty and achieve sustainable development by 2030 
world-wide, ensuring that no one is left behind. It defines 17 Sustainable Development Goals (SDGs) 
and their corresponding 169 specific targets [1]. The SDG framework has a specific goal on Education 
(SDG4: Ensure Inclusive and Quality Education for All and Promote Lifelong Learning) and makes 
explicit reference to higher education. Universities have long been drivers of change and play a key role 
in supporting the SDGs by becoming an integral part of undergraduate programmes. In 2000 the Global 
Higher Education for Sustainability Partnership (GHESP) was formed and many other networks have 
been created or promoted since, such as the United Nations Sustainable Development Solutions 
Network initiative (SDSN) or the International Sustainable Campus Network (ISCN). The University of 
the Basque Country (UPV/EHU) has endorsed the sustainable agenda by means of the EHUagenda 
2030 (2019-2025) [2] and its panel of indicators which addresses the technical aspects of monitoring 
the SDGs. 

In higher engineering education, the need to integrate sustainable development (SD) into undergraduate 
courses is regarded as increasingly important because engineers play a crucial role in delivering the 
SDGs. In this regard, the report published by the UNESCO “Engineering for Sustainable Development“ 
[3] describes examples of engineering innovations that address challenges such as the COVID-19, clean 
water and sanitation, issues related to hydraulic engineering, climate emergency and naturals disasters, 
clean energy and mining engineering.  
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There are different methodologies to integrate sustainability into higher education. In 2001, the 
University of Surrey (UK) developed a ‘three-tier’ approach to teaching sustainability [4]. This 
methodology comprises dedicated lectures and tutorials on sustainable development (first level), 
followed by specific case studies (second) and finally, the integration of sustainability into the overall 
curriculum (third). Chemistry also plays an essential role in helping society achieve the Sustainable 
Development Goals (SDGs). Chemistry first year modules offer an opportunity to show students the 
strong links between several chemistry fields and these SDGs [5].  

Since March 2020, after the declaration of the global COVID-19 pandemic by the World Health 
Organisation (WHO) and the subsequent lockdowns imposed in many countries, all academic activities 
in universities had to switch suddenly from a face-to-face environment to remote learning. This was a 
challenge for students and academics but provided us all with experience and insight into the online 
learning process, types of resources, online assessment, etc. The 2020-21 academic year started amid 
plenty of uncertainty due to the ongoing COVID-19 pandemic. The University of the Basque Country 
(UPV/EHU) aimed at maintaining the highest possible attendance consistent with the health protective 
measures. However, it could not be ruled out the possibility of new outbreaks of coronavirus and as a 
result, more lockdowns. Therefore, for this introductory experience on sustainability, the lecturers 
decided that it was best to design online assignments about sustainability issues. In general, online 
tasks offer several benefits, such as flexibility for learners since they can decide where and when to do 
the tasks. E-learning also promotes students´ learning autonomy.  

The main goal of this work was to introduce sustainability concepts within two Chemistry modules for 
undergraduate students of several Engineering disciplines. And by doing so, raise awareness about the 
role of engineers in helping achieve several sustainable development goals (SDG). 

2 METHODOLOGY 

2.1 Course context 
The experience was carried out by a team of teachers belonging to the Department of Chemical and 
Environmental Engineering working in two Engineering Faculties of the University of the Basque Country 
UPV/EHU. This initiative was applied to two foundation Chemistry modules. One of the modules 
(“Chemistry”) belongs to the BSc in Civil Engineering offered in the Faculty of Engineering of Gipuzkoa. 
It is a 6 ECTS core module that runs in the first term of first year. The other one (“Chemical Fundamentals 
of Engineering”, CFE) is a 9- ECTS core module (first and second terms, first year). It is part of the BSc 
in Electrical Engineering, in Automatic and Industrial Electronic Engineering and in Mechanical 
Engineering of the Engineering Faculty of Bilbao. Both modules are taught in Spanish and Basque. The 
CFE is also offered in English during this 2020-2021 year. Participants of this work were students 
enrolled in both Chemistry subjects and the language of instruction was Basque and English. Both 
chemistry subjects have similar syllabuses covering the following content: Structure and properties of 
matter, physical changes (solids, liquids, gases, phase diagrams), chemical changes of matter (solution 
chemistry, thermochemistry, electrochemistry, corrosion…). 

2.2 Procedure 
First, students were asked to answer an initial online questionnaire. The goal was to gather information 
on students´ knowledge about the term sustainable development and its goals (SDG). This task was 
followed by a mini-lecture on SDGs where the specific goals related to their future engineering activities 
were highlighted. 

Then, students had to complete several assignments on topics that linked sustainability issues with the 
content of the chemistry modules´ syllabus. To complete each task, students had to take an online quiz 
where they had to apply the information given in the form of e-learning pills. The quizzes were part of 
the coursework of the chemistry modules. Finally, a survey was conducted to evaluate students´ opinion 
about this initiative. 
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3 RESULTS 

3.1 Background survey 
This questionnaire had nine questions about sustainability. Q1 and Q2 were open questions; in Q7 
students had to rate the SGDs and the remaining questions were multiple choice type.  

Q-1: What do you understand by the term “Sustainable Development”? How would you explain it?  The 
answers to question 1 were quite varied but there were some concepts that appeared very often in the 
responses. For instance, the idea that today´s use of resources has consequences on future 
generations: “Sustainable Development is related to the preservation of the environment, so that the 
activities we do don't affect in the future “; “I think about a way of living our lives or developing without 
hurting the environment in order to avoid future climatic problems”. Many students also named the three 
pillars of sustainability, that is, environment, society, economy. There were several students that stated 
that they did not know the meaning of this term or they were not sure about it and a few students did not 
answered it.  

Q-2: How do you implement sustainable development in your daily life? Many students gave examples 
of what they try to do on a daily basis to implement sustainable development. For example, using public 
transport, not wasting too much water or electricity, recycling plastics, stop buying new things when they 
can still be used, taking care of things to increase their lifespan, etc. These are some examples of 
students´ answers: “Recycling wastes, using public transport, going by bike to nearby places, wearing 
reusable face masks, using as less electricity as possible…” ;“…recycling as much as I can, turning off 
the lights when I am not using them, using the bike or public transport instead of the car or taking shorter 
showers “. Students that did not know about the meaning of the term SD in the first question did not 
answer this one.  

Q3: Have you ever heard about the Goals of Sustainable Development? Q4: Where have you 
heard/read about the Sustainable Development Goals?. Almost 40% of the students have not heard 
about the sustainable development goals whereas around 55% of them are familiar with the term 
through mass media mainly but most of these students do not know the meaning. 

Q5: How many Sustainable Development Goals (SDG) are there? Q6: The Sustainable Development 
Goals (SDG) were adopted in 2015 and came into effect in 2016. What is the deadline to achieve these 
goals? Most students (52% and 75%) chose the right answer to Q5 and Q6: 17 goals and 2030 as the 
deadline. In the case of Q6 (year 2030) many students did get the right answer and that might be a bit 
surprising but young people get the news from social media (influencers, celebrities ...) and this could 
be one reason. 

Q7: For the sake of simplicity, the 17 goals have been divided into seven categories. Number each of 
the categories below to rank them in order of importance to you, (1: highest priority, 7 lowest priority). It 
is difficult to see the trends but according to the students´ answers, they regard “Saving the planet” as 
the category with the highest priority (it received 56% of the answers) followed by "End poverty and 
Hunger" in the second top position, with 46% of answers. On the other hand, “Decent work and 
economic growth” and “Countries working together” were regarded as the ones with the lowest priority, 
6 and 7, respectively, with 44% and 54% of the answers. 

Q8: The sustainable development goals (SDG) are designed to apply to which countries? Q9: 
Sustainable Development Goals (SDG) are defined in a list of targets (these are specific goals linked to 
each goal). How many targets have been defined? Q10: For Sustainable Development to be successful, 
which key systems must work together? 65% of the students think that the SD goals are for all countries, 
which is the right answer and around 50% got the right number of targets defined for all the goals. 
Finally, when asked about the pillars of sustainability, that is, economic, social and environmental, most 
of the students (60%) included a fourth system, the legislative. 

After this survey, teachers used some time of a lecture to explain the meaning of SD and the SDGs. 
Goals 6 (Clean water and sanitation), 11 (Sustainable cities and communities), 13 (Climate action), 14 
(Life below water), 15 (Life on land), 1 (No poverty) and 7 (Affordable and clean energy) were chosen 
as those most relevant to engineering. This information was also uploaded in the Virtual Learning 
Environment (VLE) named as e-Gela in the UPV/EHU. E-Gela is based on an updated version of 
Moodle.  
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3.2 Assignments 
The four online assignments prepared covered the following topics: “Endangered elements of the 
periodic table”; “Sustainable concrete”, “Green Chemistry: atom economy”, “Smart mobility”. Since this 
was an introduction to sustainability, lecturers tried to choose engaging topics and summarize the 
information into small learning units, regarded as e-learning pills that included visuals to make them 
more attractive to students. For each assignment, teachers prepared a short PowerPoint (PPT) file of 
about 10 slides that was converted to a pdf file and uploaded in the e-learning platform. To check the 
understanding of each topic, an online quiz containing around 12 questions was designed. The quiz had 
multiple choice type and/or matching questions. The instructions given to the students were that they 
had to read the information found in the pdf file and take the quiz. There was no time limit, the navigation 
between questions was free and they had one attempt to answer them. The submission deadline was 
set 10 days later. 

The assignment about the endangered elements was presented to the students after working on the 
unit about Periodic Table. There are 44 elements that will face supply limitations in the coming years 
[6]. The reading also described the “conflict minerals” or 3TG (tin, tungsten, tantalum and gold) and the 
regulation that came into force on 1 January 2021 [7]. Two infographics (see Fig. 1) showing the 
endangered elements of the table plus the recycling rates of the metals used in smartphones were 
included in the assigned reading [8,9]. The relationship between mining activities with SDGs 1, 6, 15, 7 
and 13 was illustrated. In addition, SDG 12 (responsible consumption and production”) was also 
considered. 

  

Figure 1. Infographics from www.compoundchem.com  

Once the students had learned about chemical bonding and solids, they dealt with the task on 
sustainable concrete. Concrete’s durability, strength and relatively low cost make it the backbone of 
buildings and infrastructure worldwide but its making process is responsible for 7% of the global 
emissions of CO2 [10]. The learning pill focused on several materials [11] that can be added to the 
Portland cement that are less pollutant in terms of greenhouse gas emissions and can improve 
concrete´s properties. The reduction of CO2 emissions from concrete manufacturing is related to 
sustainable development 9 and 13 goals: “Industry, innovation and infrastructure” and “climate action”. 

For the task on “Green Chemistry: atom economy” learners had previously worked on reaction 
stoichiometry calculations. Green chemistry is the design of chemical products and processes that 
reduce or eliminate the use or generation of hazardous substances. The assignment focused on one of 
the 12 principles that comprise the framework of this approach: atom economy or atom efficiency. It 
refers to the concept of maximizing the use of raw materials so that the final product contains the 
maximum number of atoms from the reactant [12]. The reading assignment contained examples of atom 
economy calculations [13, 14] and students had to apply that knowledge to answer the quiz.  

Finally, the assignment on smart mobility focused on SDG 11, “Sustainable cities and communities”, 
was undertook by students after working on the electrochemistry unit. In this case the focus was placed 
on target 11.2 “By 2030, provide access to safe, affordable, accessible and sustainable transport 
systems for all”. The reading explained the environmental benefits of using electric vehicles (based on 
batteries and hydrogen fuel cells) to control the emissions of greenhouse gases caused by conventional 
vehicles. Hydrogen production methods and the concepts of green and brown hydrogen were 
introduced.  
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3.3 Final survey 
A final survey was carried out to check students´ opinion on these assignments. The survey was mainly 
based on Likert- 5-point scale questions (where a = strongly agree; b = agree; c = neither agree nor 
disagree; d = disagree; e = strongly disagree). 

The answers to the statement “I have improved my knowledge about sustainable development and its 
goals” were as follows: 60% of the students chose a (strongly agree) and b (agree) and 32% the option 
c (neither agree nor disagree). When asked about whether the topics chosen for the assignments were 
interesting, 55% of the learners agreed (options a and b) while 34% were undecided. Since this 
experience was aimed at introducing concepts of sustainability and SDGs, lecturers tried to prepare 
assignments that were not too difficult to complete and one of the statements in the survey enquired 
students about this. According to their answers, 60% did not found the difficulty level high and 32% 
remained undecided. When asked about the suitability of the method applied, consisting in an online 
learning pill followed by an online quiz, most of them (66%) agreed but there were undecided students 
too (30%). In general, the topics that students found more engaging were Green Chemistry followed by 
smart mobility (“Green Chemistry and smart mobility because I think this is necessary knowledge to 
prevent pollution”) and endangered elements of the periodic table. There were other sustainability 
related issues they were interested in: “”I find very interesting the topic on gas emissions from industrial 
sites and technologies to control them”; “Sustainable materials, renewable energy”. The survey included 
an open question for comments. Several students mentioned discussing the topics in greater depth. In 
that regard, a student proposed changing the type of the questions in the quizzes, “for instance, ask 
students to suggest solutions and alternatives”. “Watching videos during the seminars,” “doing talks at 
class…” were other ideas that appeared in the surveys. 

4 CONCLUSIONS 
This works describes an initiative to introduce sustainability concepts in first year chemistry modules of 
BSc in Civil and Industrial Engineering.  

For that purpose, based on the syllabus content, online assignments on sustainability issues were 
prepared, trying to highlight the relationship between engineering and the SDGs. The assignments 
consisted on a learning-pill type material followed by an online quiz.  

The background survey showed that many students were familiar with the meaning of sustainable 
development and their commitment to sustainability in their daily life. However, the term sustainable 
development goals (SDG) was unknown for around 40% of the students and from those learners that 
were familiar with the term few understood the meaning.  

According to the final survey, around 55-60% of the students had improved their knowledge about SDGs 
and found the topics chosen for the tasks interesting. For future experiences, provided that face-to-face 
instruction returns, it might be advisable to discuss sustainability topics during lectures or seminars and 
use learning support materials such as videos, articles, etc to increase student engagement.  
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HOW BOOKS HELP CHILDREN UNDERSTAND AND FIND THEIR 
WAY IN THIS NEW REALITY: GOOD PRACTICES 
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Abstract  
The topic of bibliotherapy is very relevant during the global pandemic facing modern society. The 
desocialization caused by the measures taken in a number of countries in the world has led to changes 
in everyday life. Attempts to transfer communication entirely to an electronic environment have raised 
many questions. Based on this type of monotonous communication, learning, work, a number of 
problems appear, people begin to feel lonely, apathetic, confused, etc. Among the most vulnerable 
groups are children, because it is important for them to communicate with their peers, to play and learn 
together, to meet challenges and gain experience and to get to know the world first hand. It is important 
to explain to them what is happening, what has caused the changes in their daily lives, how to protect 
themselves and their loved ones, how to express their emotions, how to talk about what worries them 
when they face a new and fast changing reality.  

The book using as a tool to support these processes reveals the therapeutic and educational possibilities 
of the combination of text and illustration. The power of speech combined with visualization creates a 
relaxed environment for the perception of information in children. The power of the artistic text enhanced 
by the means of visual art, through the colors, shapes and compositions in the illustrations and the 
overall layout of the book have the potential to be used for therapeutic and educational purposes in 
symbiosis.  

The report presents and analyzes illustrated books that have been created to support the processes 
related to the perception of the changes caused by the COVID-19 pandemic. There are publications that 
are especially designed to support the mental and emotional state of children. This is done in a way that 
is understandable and accessible to children. By offering facts and reliable information adapted to 
different age groups in a more attractive and fun way, children are able to perceive what is happening. 
Because in all the previous emergencies that the world has gone through, the need to work to deal with 
the fears and anxieties of children caused by abrupt changes has become stronger. 

Keywords: COVID-19, desocialization, children, illustrated books, bibliotherapy. 

1 INTRODUCTION  
According to the analyses, 139 million children globally have lived under required nationwide stay-at-
home orders for at least nine months since COVID-19 was characterized as a pandemic on 11 March 
2020 – meaning they are required to stay at home with few exceptions – including children living in 
countries such as Paraguay, Peru and Nigeria. The rest of the 332 million – or 193 million – have lived 
under recommended nationwide stay-at-home policies for the same amount of time. 

“With nationwide lockdowns and pandemic-related movement restrictions, it has been a long year for all 
of us, but especially for children,” said UNICEF Executive Director Henrietta Fore. “When – day after 
day – you are away from your friends and distant loved ones, and perhaps even stuck at home with an 
abuser, the impact is significant. Many children are left feeling afraid, lonely, anxious, and concerned for 
their future. We must emerge from this pandemic with a better approach to child and adolescent mental 
health, and that starts by giving the issue the attention it deserves.” [1]. 
The COVID-19 pandemic has created strange and difficult living conditions for many people. Children 
are likely to find it harder than adults to adapt their behaviour and accommodate the various restrictions 
being imposed on everyday living. A need for child-friendly resources to explain COVID-19—including 
how the virus is transmitted, the importance of following social distancing measures, and the effects of 
the virus—has been identified. For children directly affected by the pandemic—perhaps with a family 
member or friend who has developed COVID-19—the need to communicate very carefully about 
COVID-19 is clear. For children generally, not only those directly affected, numerous books have been 
produced that use different approaches to tackle this difficult topic [2]. 
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Kate Wilson, Managing Director of Nosy Crow, said: “We were very aware that many parents and carers 
are struggling to explain the current extraordinary situation to children, many of whom are frightened 
and confused. We thought that the best thing we could do would be to use our skills to produce a free 
book to explain and, where possible, reassure children. We hope it helps answer difficult questions in 
difficult times.” [3]. 

While parents can explain the coronavirus situation to their children in age-appropriate ways, there are 
also resources to guide them through these conversations. One major one is the many children’s books 
written in response to the pandemic [4]. 

This pandemic is a time that is very confusing for kids. Even adults are finding it hard to get their heads 
around the new "normal" – so how can you help your child understand how and why the coronavirus 
pandemic has up-ended our normal lives?  

The topic of bibliotherapy is very relevant during the global pandemic facing modern society. The 
desocialization caused by the measures taken in a number of countries in the world has led to changes 
in everyday life. Attempts to transfer communication entirely to an electronic environment have raised 
many questions. Based on this type of monotonous communication, learning, work, a number of 
problems appear, people begin to feel lonely, apathetic, confused, etc. Among the most vulnerable 
groups are children, because it is important for them to communicate with their peers, to play and learn 
together, to meet challenges and gain experience and to get to know the world first hand. It is important 
to explain to them what is happening, what has caused the changes in their daily lives, how to protect 
themselves and their loved ones, how to express their emotions, how to talk about what worries them 
when they face a new and fast changing reality.  

2 METHODOLOGY 
The report presents and analyzes illustrated books that have been created to support the processes 
related to the perception of the changes caused by the COVID-19 pandemic. There are publications that 
are especially designed to support the mental and emotional state of children. This is done in a way that 
is understandable and accessible to children. By offering facts and reliable information adapted to 
different age groups in a more attractive and fun way, children are able to perceive what is happening. 
Because in all the previous emergencies that the world has gone through, the need to work to deal with 
the fears and anxieties of children caused by abrupt changes has become stronger. 

3 COVID-19 CHILDREN’S BOOKS: GOOD PRACTICES PAPER 
“My Hero is You, How kids can fight COVID-19!” aims to help children understand and come to terms 
with COVID-19 has been produced by a collaboration of more than 50 organizations working in the 
humanitarian sector, including the World Health Organization, the United Nations Children’s Fund, the 
United Nations High Commissioner for Refugees, the International Federation of Red Cross and Red 
Crescent Societies and Save the Children.” [5].  

The book – aimed primarily at children aged 6-11 years old – is a project of the Inter-Agency Standing 
Committee Reference Group on Mental Health and Psychosocial Support in Emergency Settings, a 
unique collaboration of United Nations agencies, national and international nongovernmental 
organizations and international agencies providing mental health and psychosocial support in 
emergency settings [5].  

“A Message from Corona” by Charity Tedder and Leighton Noyes – Written by final year dental student 
Charity Tedder. The book helps inform and reassure children during the COVID-19 pandemic. The book, 
illustrated by Leighton Noyes, explains vividly and engagingly how the virus has travelled around the 
world, and why handwashing, social distancing and lockdown are so vital. It can be read to children as 
young as age three to four or self-read by ages seven to eight and above. The eBook and 
complementary interactive puzzles are free to download, but funds raised from donations will be put 
towards fighting the COVID-19 crisis. 

eBook, created by author Sally Nicholls and illustrator Viviane Schwarz "Staying Home" is available to 
everyone as a free download from the Andersen Press website as part of their continued effort to 
entertain and occupy children and their parents during lockdown. 

In Staying Home a family of energetic raccoons are going through a day in lockdown, no school, nursery 
or work – and explaining to the youngest members of the family how they’re doing their part to save 
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lives just by staying at home! The aim is to help parents, explain a little more about the Coronavirus 
pandemic, and how important it is we all isolate at home. 

Author Sally Nicholls has said of the project, “Like many authors, I've been finding it hard to concentrate 
on writing projects. My husband and I are at home at the moment with two children aged four and two, 
and I wanted to write something which reflected their new lives. The day-in-the-life format is a very 
familiar one in picture books. Like most stories for young children, this one is somewhat idealised - 
there's no sense that the family are worried about money and the parents are remarkably patient. But it 
does contain more screen time and fighting than you'll find in most examples of the genre. I love 
Viviane's warm, energetic raccoon family. They're making the absolute best of a difficult situation, and 
they're doing it with affection and good humour. I can only hope I'm managing half as well!” [6].  

Illustrator Viviane Schwarz added, “I was busy working on a book that I am writing myself - a book about 
feelings and worries, and I was feeling rather worried and stuck myself, seeing the trouble to come. So 
when Sally mentioned that she felt the need to write a book about what family life might be like right 
now, I said I would illustrate it, and as fast as I could. We considered making it a cosy bear family, but 
then decided that the family would be raccoons instead because we both like them. Also, it’s quite easy 
for bears to hibernate, they’re used to it. raccoons are a lot more lively! - After a day of scribbling I 
suddenly realised that in German a raccoon is called “Waschbär”, a wash-bear, because they wash their 
food. I watched a lot of videos of them splashing around in the water, and it helped with the bathroom 
scenes. Wash your hands like raccoons, stay in and be kind to one another.” [7]  

Manuela Molina has created an excellent resource for children to understand about the Coronavirus. This 
resource has pages that get children involved, images and information on what Coronavirus is, how it 
spreads and how to prevent it. COVIBOOK is a child-friendly book that can be used by parents and 
teachers when talking to children about the novel coronavirus (COVID-19). It was created for families and 
educators all over the world, and is intended to support and reassure children under the age of 7. It is an 
invitation to families to discuss the full range of emotions arising from the current situation. The book is not 
a scientific tool, but based on fantasy and imagination with space for children's own drawings [8].  

“Dear families and educator all over the world, I have created this short book to support and reassure 
our children, under the age of 7, regarding the COVID-19. This book is an invitation for families to discuss 
the full range of emotions arising from the current situation. It is important to point out that this resource 
does not seek to be a source of scientific information, but rather a tool based on fantasy. My 
recommendation is to print this material so children can draw on it. Remember that emotions are 
processed through repetitive play and stories read multiple times. Share COVIBOOK and help ease 
kiddo's anxiety all over the world.”, Manuela Molina - the author [9]. 

“Coronavirus: A book for children” by Elizabeth Jenner, Kate Wilson, Nia Roberts & Axel Scheffler 
the book answers key questions: What is the coronavirus? How do you catch it and what happens if you 
do? Is there are coronavirus cure? What can we do to help the coronavirus helpers and when will life 
return to normal? It answers lots of questions in a child-friendly way, and aims to both inform and 
reassure. In simple language, Coronavirus: A book for children answers kids' most common questions 
about COVID-19, and the fantastic illustrations from The Gruffalo illustrator Axel Scheffler make the 
book's format and style reassuringly familiar (and comforting for grown-ups, too!). This edition provides 
clear explanations about COVID-19 and its effects – both from a health perspective and the impact it 
has on a family’s day-to-day life.  

The digital eBook for primary-school age children aged 5 to 9 is free for anyone to read on screen or 
print out. It was written by publisher Nosy Crow's staff and had expert input from Professor Graham 
Medley of the London School of Hygiene & Tropical Medicine, two head teachers and a child 
psychologist. 

Axel Scheffler, illustrator, said: “I asked myself what I could do as a children’s illustrator to inform, as 
well as entertain, my readers here and abroad, about the Coronavirus. So I was glad when my publisher, 
Nosy Crow, asked me to illustrate this question-and-answer book. I think it is extremely important for 
children and families to have access to good and reliable information in this unprecedented crisis, and 
hope this digital book will reach many children.” [10].  

“Exploring The New Coronavirus: A Comic Just for Kids” by Malaka Gharib is based on a US radio 
story from NPR education reporter Cory Turner, who interviewed experts from the University of Illinois 
School of Social Work, the LSU Health Sciences Center in New Orleans and he National Institute of 
Mental Health, Exploring The New Coronavirus: A Comic Just for Kids answers kids' common questions 
about coronavirus [11].  
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Scott Emmons spearheaded the creation of a COVID-19 coloring book that reinforces the importance 
of the basics such as washing your hands and keeping your distance, titled “What You Can Do About 
COVID-19.” He worked alongside 11 other artists to complete the project, and uploaded a downloadable 
version of the coloring book. It’s a perfect for younger children and preschoolers, is an information book 
for kids to colour in. While the goal of the book is to help children understand what part they can play to 
combat the coronavirus, it also gives parents the tools they need to reinforce those messages — and 
gives kids stuck at home something to do. 

“Kids also just need encouragement,” Emmons said. “This may be a tough time, it may be kind of scary, 
but there are things you can do to make it better.” [12].  

“The Book of Hopes: Words and Pictures to Comfort”, Inspire and Entertain Children in Lockdown 
Edited by Katherine Rundell – Completely free for all children and families, the extraordinary collection 
of short stories, poems, essays and pictures has contributions from more than 110 children’s writers and 
illustrators, including Lauren Child, Anthony Horowitz, Greg James and Chris Smith, Michael Morpurgo, 
Liz Pichon, Axel Scheffler, Francesca Simon, Jacqueline Wilson – and Katherine herself. The collection 
is dedicated to the doctors, nurses, carers, porters, cleaners and everyone currently working in hospitals.  

The Book of Hopes aims to comfort, inspire and encourage children during lockdown through delight, 
new ideas, ridiculous jokes and heroic tales. There are true accounts of cats and hares and plastic-
devouring caterpillars; there are doodles and flowers; revolting poems and beautiful poems; and there 
are stories of space travel and new shoes and dragons. 

 “A few weeks ago, I began a Hope Project; I emailed some of the children’s writers and artists whose 
work I love most. I asked them to write something very short, fiction or non-fiction, or draw something 
that would make the children reading it feel like possibility-ists: something that would make them laugh 
or wonder or snort or smile. The response was magnificent, which shouldn’t have surprised me, because 
children’s writers and illustrators are professional hunters of hope. I hope that the imagination can be a 
place of shelter for children in the hard months ahead and that The Book of Hopes might be useful in 
that, even if only a little.”, said Katherine Rundell [13]. 

“Everybody Worries” by Jon Burgerman – ln this bright and friendly picture book, children learn that 
it’s okay to worry about coronavirus. Fun rhyming couplets keep the tone gentle and supportive, and 
you will find plenty of ideas for dealing with coronavirus in a positive way. "Everybody Worries is a 
fantastic book! It is full of engaging, colourful, fun pictures but also wise words to help young children 
recognise that worried feelings are normal, and to share helpful, practical tips for getting worries under 
control." said Cathy Creswell, Professor of Developmental Clinical Psychology, University of Oxford [14].  

Artist and writer Jon Burgerman decided to do something to help: “I decided to write a book about worry 
and stress and how normal it is and how we can try and mitigate it. I think we might not acknowledge 
that small children worry as much as they do. Without a means of expressing their anxieties the stress 
can manifest and have adverse effects. It’s important to talk openly about what is going on and that the 
feelings we’re experience are being felt by a lot of people, and that by sharing and caring for each other 
we can try and make it a little better. Even the bravest of the brave and the coolest of the cool worry. 
Worrying is normal when so much has changed." [15]. 

“Winnie and Wilbur Stay at Home” by Valerie Thomas and Korky Paul – This book follows a witch and 
her cat Wilbur who must stay home, and they must learn what to do in this time.  Like washing their 
hands and not touching their face. Eventually find ways to spend their time. Luckily, they find plenty to 
do, from online exercise classes to baking, painting. Then, at the end of the day, they snuggle down 
with their favourite book. This story is destined to become a classic as it records this unprecedented 
time in history. It helps children to realise that their experience is not unique but that all children are 
dealing with the same challenges [16].  

“The Big Thing” by Angela Meng and Alexander Friedman, illustrated by Alvaro Gonzalez – Is a picture 
book, explains the COVID-19 crisis through the eyes of a five-year-old girl, teaching children about the 
concept of silver linings and how to find them in their changed lives.  

With 25 pages of vibrant illustrations and uplifting messages for all ages, this is an affirming story for 
children during these unprecedented times and beyond. This book was completed by a team of writers, 
illustrators, and translators from China, USA, Uruguay, and Nicaragua. As with the global effort to tackle 
COVID-19, this book explores the communal spirit required to heal [17].  

“The Princess in Black and the Case of the Coronavirus” by Shannon and Dean Hale – In the words 
of author Shannon Hale: “LeUyen, Dean, and I are all parents self-isolating at home with our children. 
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The anxiety and distancing are difficult enough for our older kids, but we know that younger kids might 
be having an even harder time. We hoped that it would help if a familiar book friend like the Princess in 
Black talked them through it. Even the Princess in Black is staying home! Even Princess Sneezewort 
had to cancel playdates! LeUyen had the idea of creating a short comic to download and share widely 
so that caregivers could have an extra tool for talking to children. Our goal is both to help kids understand 
what’s going on and to help them feel less alone.” [18].  

The Princess in Black fans will love to see heroes assemble to defeat a germ so tiny we can't even see 
it by washing hands, staying at home and making some space. A great, comic book reminder of public 
health messages from a hugely popular chapter-books role model [19].  

“Simon and Rosie” is a story set in the current context of COVID-19. It is a tale of friendship, loneliness, 
imagination and self-acceptance. Its setting is commonplace – the park near your home – yet what 
happens is magical. It was written by Lucy Moonen, and illustrator Gillian Johnson. 

In the words of author Lucy Moonen: "We want to create a comfortable space for young children and their 
adults to explore their feelings at a challenging time. We hope that by gently reflecting the circumstances 
our young children are experiencing we will help them to feel more at ease in the world." [20].  

“Coronawho?” by Dr. Claire Standley, Dr. Hannah Smith and Dr. Eleanor Southgate – Explaining to 
small children why certain rules have come into place the past few months is not an easy thing. Written 
by three friends, doctors and mums of preschoolers to help their own children process the changes 
brought about by the pandemic, Coronawho? is a gentle, reassuring story about a little girl who can no 
longer do the things she loves – but finds different ways to make every day special.  

The illustrated e-book has been written to help guide and reassure young children – rather than going 
for the science-explaining route – and follows the story of Elsie, as she and her family navigate these 
unchartered waters. 

Speaking about the project, Hannah Smith said, “After lamenting the lack of material about Coronavirus 
for our own pre-school aged children, we decided to write something ourselves. We’ve had a 
phenomenal response so far and most importantly, have had some really moving and profound 
messages about how it is helping the youngest of children to process these strange times and new rules, 
which of course was our first intention!” [21]. 

There are many more titles from around the world designed to support and give children answers, 
including:  „Hotel Flamingo - Life in Lockdown“ by Alex Milway; „Gaspard and the Quiet Day“ by Zeb 
Soames and illustrated by James Mayhew; “Careless Corny: A Cautionary Tale” by Kyle Horne, Erin 
Shields, CCLS, and Nicole F. Albers, LMFT, ATR-BC, Illustrated by Rebecca Yeretzian-Santana; “Even 
Superheroes Stay Home” by Jamie McGaw; “Hi – This is Coronavirus”; “I Have a Question about 
Coronavirus: Clear Answers for Kids”; “Hope where are you? by Armand Doucet, Elisa Guerra and 
illustrated by Ana RoGu; “Rainbows in Windows” by Yumi, illustrated by Karo Oh and other.  
We can conditionally divide into several groups the books created for children related to the Covid 19 
pandemic: 

Educational - offering in an accessible, attractive and reliable way information related to what is 
happening around the world. It is explained in the language of the children what is happening, how we 
should behave in this situation, what is changing, etc. 

Educative - this group of publications has the main purpose of creating habits in children to wash their 
hands, to keep their distance, etc. as this happens in a fascinating way, through the wonderful 
combination of text and illustration; 

Therapeutic - helping children in the processes related to the perception of what is happening. They 
convey key messages to children who are currently worried and offer really useful ways for them to 
process and normalize these emotions. 

The topic is extremely interesting and examines a new phenomenon in the creation of works for children, 
which will be analyzed in the future. There are many other interesting competitions, initiatives and 
activities related to the creation of publications for children related to the pandemic of COVID 19, which 
will be presented in some future publications. 
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4 CONCLUSIONS 
“Sharing facts and reliable information is vital to respond to COVID-19, and I wish to commend the 
creativity and passion of all artists, writers and publishers who find compelling ways to translate and 
craft stories and artwork so they can reach children and families to comfort and guide them through a 
distressing situation.” said UNESCO Director General Audrey Azoulay [5]. 

Professor Graham Medley, Professor of Infectious Disease Modelling at the London School of Hygiene 
& Tropical Medicine, said: “This pandemic is changing children’s lives across the globe and will have a 
lasting impact on us all. Helping children understand what is going on is an important step in helping 
them cope and making them part of the story – this is something that we are all going through, not 
something being done to them.” [3]. 

The Coronavirus Pandemic has presented all families with unprecedented challenges. In an effort to 
help children process the changes in their daily lives, and to help curtail fear and anxiety, the many 
authors of all the world made children books for COVID 19. 

Not all books currently on the market will suit or appeal to all children, so having a variety of resources 
available to explain this difficult time to children is important. Some children will assimilate messaging 
better if it is presented within a story, while others will find that the fiction clouds their understanding. 
The efforts of all of these authors is to be applauded, especially as the future is so uncertain [2]. 

The book using as a tool to support these processes reveals the therapeutic and educational possibilities 
of the combination of text and illustration. The power of speech combined with visualization creates a 
relaxed environment for the perception of information in children. The power of the artistic text enhanced 
by the means of visual art, through the colors, shapes and compositions in the illustrations and the overall 
layout of the book have the potential to be used for therapeutic and educational purposes in symbiosis.  
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SMARTPHONE APPS FOR IN SITU PHYSIOLOGICAL EVALUATION 
AND MANAGEMENT OF CITRUS ORCHARDS: TRAINING FOR AGRI-

FOOD ENGINEERING STUDENTS  
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Climent, Rosa M. Pérez-Clemente, Aurelio Gómez-Cadenas, Vicent Arbona 

Departament de Ciències Agràries i del Medi Natural. Universitat Jaume I (SPAIN) 

Abstract  
Agri-food professional field work requires the continuous and immediate update on novel exotic invasive 
pests, alternative or banned chemical treatments, etc... as well as immediate access to databases and 
tools to assess pest damage, nutritional deficiencies or simply attain automated identification of 
cultivated varieties which has been made possible by implementing the use of modern smartphones 
and the availability of almost ubiquitous internet access through 4G (and the upcoming 5G). 
Smartphones enable the collection of information in different formats and the interrogation of available 
online databases in real time, which undoubtedly provides an excellent workflow for immediate and 
accurate decision making. Therefore, training in such tools is nowadays a must for students in Agri-food 
engineering, first to learn the technological and physiological basis and then, to identify the most 
interesting tools available or those that will be developed in the future, even contributing to the 
development of new ones. To attain this essential objective, we have focused on i) the use of specially 
designed infrared (IR) cameras that can be attached to the USB-C port of any smartphone and ii) free 
online databases or smartphone applications for citrus orchard management, including identification of 
varieties, rootstocks, pests, and diseases, that can be interrogated from a smartphone. In this work, we 
have designed a formation plan intended for senior Agri-Food and Rural Engineering students with 
proven knowledge in plant physiology, fruticulture and pest identification and management, included a 
guided tour through IR camera installation and software manipulation for in situ field evaluation of citrus 
plants transpiration and subsequent adjustment of watering regimes. Moreover, the database-assisted 
identification of citrus varieties under field conditions will be also included in this formation plan, using 
the specially dedicated app CitrusID (UC Riverside, NC State University and USDA). 

Keywords: apps, camera, citrus, database, infrared, plant physiology. 

1 INTRODUCTION  
The Agri-food industry is constantly implementing technological advances to increase production to feed 
an increasing world population and, at the same time, to reduce the use of chemical products to reach 
the eco-friendly market demands. In a world with increased variability in weather patterns, including 
extreme variations in temperature and precipitations [1] these goals of quality and production demand 
the use of best practices and technology, reaching what is known as precision farming [2]. Precision 
farming, also called precision agriculture, is a farming management concept based on observing, 
measuring, and responding to environmental or nutritional crop need occurring during crop growth, 
leading to optimizing crop production while preserving valuable resources.  

To enable this precision farming, the widespread use of new technologies such as aerial vehicles 
equipped with Red Green Blue (RGB) or hyperspectral cameras and GPS systems have become crucial, 
enabling farmers to create precise maps of variables of interest like yield, soil moisture, levels of mineral 
nutrients like phosphorous or nitrogen, or evaluate the plant water status in a non-destructive way. 
Moreover, the availability of almost ubiquitous internet access through 4G (and the upcoming 5G) is 
leading to the development of smartphone applications that are becoming new useful tools to aid in the 
precision farming such as field crop identification and mapping, obtaining weather and crop information. 
In addition, the easy access to Internet databases through the smartphones offers farmers a huge 
quantity of information relevant for orchard and crop management. 

Given this scenario, we aim to provide our Agri-Food and Rural Engineering students with the 
fundamental knowledge and tools necessaries for them to be competitive in a quickly developing 
industry, focusing on the crucial citrus industry at the Comunidad Valenciana region (Spain). We have 
implemented some subjects in several courses of our Agri-food and Rural Engineering degree including 
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these new resources which could be used in citrus precision farming expecting to attract and increase 
the student interest and training in these topics. 

2 METHODOLOGY 
Three different activities were designed in our educational project which have been developed at the 
four-year courses “General Fruticulture” and “Citriculture”, compulsory and optional courses 
respectively, of the Agri-Food and Rural Engineering degree at the Universitat Jaume I (Castelló de la 
Plana, Spain). Unfortunately, the COVID-19 world pandemic has modified our plans, allowing only the 
partial development of these activities. 

First activity has been a web page development which compile the most important web sites including 
databases from trusted institutions regarding diverse aspects of citrus management. These databases 
have been compiled in a website available for the students (https://sites.google.com/uji.es/citrus-
databases). 

Second activity was the introduction of several smartphone applications such as the CitrusID application 
to the students which allows the citrus orchard management, including identification of varieties, 
rootstocks, pests, and diseases. They have been introduced by a 30 minutes lecturer while teacher 
introduces and explains the main concepts and use on citrus orchards of the smartphone application. In 
addition, a student user manual of the smartphone application focusing on their priority needs has been 
created and made available to the students via the Google Virtual Classroom of each course. Finally, a 
volunteer practical exercise is proposed to the students in order to practice which will be evaluated by 
answering a questionary to know their opinion about the applicability of these technologies in their future 
careers and the handling of these smartphone applications. 

Third activity was the introduction to the students of main concepts of imaging technologies and the use 
of different types of sensors following a 30 minutes lecturer. The main points highlighted in lecture were: 
1) types of imaging applications and its use in agriculture focused on hyperspectral and thermal imaging 
and 2) use of Google Maps as a tool to integrate and manage a citrus orchard. After the theoretical 
explanation we have spent 20 minutes debating with the students about their opinion on the applicability 
of this technologies in their future careers and if this type of content needs to win more weight in our 
Agri-Food and Rural degree. A practical session within a preexisting activity of characterization of the 
responses of citrus plants to several water stress conditions using this imaging technology was 
scheduled but not carried out because the pandemic conditions. A small “proof of concept” experiment 
was carried out instead. Briefly, five 2-year-old citrus plants were watered with different and increasing 
sodium chloride (NaCl) concentrations (60, 90 and 120 mM NaCl) during four weeks which provoke the 
reduction of the plant transpiration through closure of leaf stomata and the increase of the leaf 
temperature. In agriculture leaf surface temperature is inversely related with transpiration, when a plant 
is transpiring water the leaf surface temperature decreased [3]. Several thermal photographs were taken 
to compare control vs stressed plants using an InfraRed (IR) camera (Flir One Pro. Flir Systems. 
Massachusetts, USA). 

3 RESULTS 

3.1 Web site and CitrusID user manual for students 
As a result of the citrus database search, a website has been created which link is 
(https://sites.google.com/uji.es/citrus-databases). It has been distributed between the students and a 
permanent link was created into the respective Google Virtual Classroom of each course. This website 
includes the more useful information of different databases classified according to their topic in different 
groups, as citrus orchards identification, citrus pest management, and biotechnology databases. These 
databases are listed in the following Tab.1. 
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Table 1. Citrus databases compiled on the website (https://sites.google.com/uji.es/citrus-databases) 
including their main aspects and a brief general description of the database.  

Topic Name Link Language Description Developers 

Citrus 
identification 

Citrus ID 
http://www.idt
ools.org/id/cit
rus/citrusid/ 

English 

Database focused on the 
identification of over 500 citrus 
rootstocks and scions, including a 
tool to identify a specific cultivar 
from plant visual characteristics as 
leaflet number, petiole wings or fruit 
shape 

United States 
Department of 
Agriculture (USDA), 
North Carolina State 
University, University 
of California 
Riverside and Lucid 

IVIA 
Database 

http://ivia.gva
.es/es/varied

ades/ 
Spanish 

This database allows the access to 
culture sheets from varieties grown 
in the Mediterranean region 

Valencian Institute of 
Agricultural 
Research (Spain) 

Citrus pests 
and diseases 

Citrus Pests 
http://idtools.
org/id/citrus/p

ests/ 

English 

Database focused on the 
identification of over 50 insect 
species that affect citrus growth, 
allowing their identification through 
a key attending to their physical 
characteristics as shape, colour, or 
wings 

United States 
Department of 
Agriculture (USDA), 
University of Florida, 
Southern Plant 
Diagnostic Network 
(SPDN) and Lucid 

Citrus 
diseases 

http://idtools.
org/id/citrus/d

iseases/ 
English 

This online database allows the 
identification of about 25 citrus 
diseases according to the damage 
observed in fruits and leaves 

United States 
Department of 
Agriculture (USDA) 
with University of 
Florida, and Lucid 

Citrus Pests 

https://www.a
gric.wa.gov.a

u/pest-
insects/citrus-

pests/ 

English 
Online resource oriented to the 
description of citrus pests, including 
insects, mites, and other animals, 
as well as control methods 

Department of 
primary Industries 
and Regional 
Development from 
the Government of 
Western Australia 

IVIA 
Integrated 

Pest 
Management 

Database 

http://gipcitric
os.ivia.es/are

a/plagas-
principales 

Spanish 

This database allows the access to 
the main citrus pests and diseases 
in the Mediterranean region, being 
directed to their identification and 
treatment strategies, stablishing 
threshold levels and including 
biological treatments by the 
following of the Integrated Pest 
Management (IPM) 

Valencian Institute of 
Agricultural 
Research (Spain) 

Biotechnology 

Citrus 
sinensis 
Genome 
Database 

https://www.c
itrusgenomed
b.org/organis
m/Citrus/sine

nsis/ 

English 

Citrus genomic database that 
includes the genomes of several 
species as C. sinensis, C. 
clementina, C. maxima, C. 
reticulata or Poncirus trifoliata, 
allowing the exploration of their 
genome and BLAST utilities 

MainLab 
Bioinformatics, 
Washington State 
University with the 
support of USDA 

Citrus 
sinensis 

Annotation 
Project 

http://citrus.h
zau.edu.cn/or

ange/ 

English 

Molecular biology database from 
Citrus sinensis including tools as 
genome exploring or different 
BLAST analyses to identify and 
work with genes of this species. 

Center for 
Bioinformatics from 
Huazhong 
Agricultural 
University (China) 

The user manual of the CitrusID application focused on the priority needs for the students has been 
distributed between the students and a permanent link has been created into the respective Google 
Virtual Classroom of each course.  

3.2 Use of IR thermal imaging 
As a result of the probe of concept experiment, several photographs were taken. The Fig. 1 shows a 
representative result of the experiment where leaf temperature of the citrus plants under water stress 
by watering with NaCl solutions is higher than in control plants watered with tap water. Moreover, an 
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increase in leaf temperature is observed when NaCl is increased. These results validate the use of this 
IR camera in our conditions to evaluate the water status of citrus plants in a non-destructive way. 

 
Figure 1. Thermal photographs of citrus plants subjected to different water stress conditions. Representative 

2-year-old plants watered with 60 mM (A), 90 mM (B) and C 120 mM (C) NaCl concentration are shown.  

4 CONCLUSIONS 
We have introduced some new technologies to the to the Agri-Food and Rural Engineering students. 
Due to the pandemic conditions, we have partially developed the three different activities we designed, 
although the complete and extensive questionary planned was not conducted. However, students were 
enthusiastic with the proposed activities and were positive to include all these activities into the course 
curricula.  
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DEVELOPING VIRTUAL REALITY-BASED TRAINING MATERIALS IN 
COLLABORATION WITH HIGHER EDUCATION INSTITUTIONS AND 

COMPANIES 
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Abstract 
In this paper, we discuss the potential of virtual reality (VR) as a tool for workplace training and how 
companies and higher education institutions can collaboratively develop and produce training materials 
supported by VR technology. Our objective was to create models according to which such cooperation 
can be practised. We used examples from two industries—healthcare and hospitality—because these 
industries are suffering from labour shortages, the EU and especially Finland are facing the challenge 
of underemployment of immigrants, and these industries offer suitable entry-level positions for 
immigrants. Although companies would like to hire immigrants, they do not have adequate means to 
test their competencies, and immigrants would like to show their real competencies rather than just 
linguistic competence. Using the living lab method, we created a three-step workplace training content-
creation model for the hospitality industry and a four-step model for the healthcare industry in 
cooperation with companies, immigrant training centres, immigrant associations, and two higher 
education institutions 

Keywords: Virtual reality, training material, higher education, health care and hospitality companies, 
living lab. 

1 INTRODUCTION  
The competencies needed in workplaces are changing at an accelerating rate due to labour market 
transformations. In the future, there will be a demand for millions of new jobs and wholly new 
occupations. The number of jobs is set to grow by 51% on the horizon up to 2025, which will result in 
6.1 million new job opportunities globally. New jobs reflect the adoption of new technologies. Clearly, 
the future of work will not be about college degrees; it will be about job skills. [1]. College and university 
degrees were previously the passport to working life. Now, it is predicted that companies will train their 
workforces themselves with skill- and competence-based education [2]. 

Meanwhile, virtual reality (VR) is emerging as a technology for teaching, learning, and workplace 
training. This innovation has elicited research interest in domains as diverse as entertainment, medicine, 
aviation, engineering, nursing, music, and dance. VR has also been used to develop competence 
recognition models. Despite the abundance of studies on this technology, most research has focused 
on education and schools and universities as learning environments, and fewer explorations have 
concerned the process by which higher education institutions and companies collaboratively design, 
develop, and create VR-based training materials. It is important to research cooperation between 
companies and higher education faculty, because companies understand what competencies are 
needed, and higher education faculty members are able to design learning materials from a learner’s 
perspective. 

VR is a promising technology whose use has been studied to some extent in the education arena. VR 
provides new opportunities to create learning material to educators as well as to the industry. Previous 
research has identified the benefits of interaction, immersion, and the possibility of enabling deep 
concentration, especially with the help of a virtual classes (head-mounted display (HMD) or standalone 
headset). The interactivity and immersion of VR may vary at different levels, and VR offers a realistic 
and almost like real life experience. In Virtual world people can learn by doing, and learning can be 
either individual or collaborative. [3] [4]. It has been suggested [5] that VR can support learning because 
it allows students to actively participate to the learning situation. VR is an immersive experience in which 
a person is deeply concentrated on their assignments without external distractions and unaware of being 
in a virtual world. Immersion can thus aid learning by reducing external distractions, increasing problem-
solving capability, and improving learning engagement and motivation. It is said that VR learning 
enhances interpersonal communication. [6-9]. VR is fertile ground for tailoring to different kinds of 
learning styles [10]. 
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What is competence, and how does it differ from skill? Competence can be defined as the knowledge, 
skills, attitudes, and abilities required for success in the workplace. Competence is a measure of both 
proven skills and proven knowledge [11]. Competence recognition is generally approached as a learning 
taxonomy, which is typically based on documents presented by students or other methods for example 
transfer crediting and demonstrations i.e. RPL [12]. 

A learning taxonomy entails that learning occurs at different levels. A taxonomy is a hierarchical system; 
one must master lower levels before proceeding to higher levels. There are three domains or basic types 
of educational objectives: cognitive objectives, which involve mental processes such as memory recall and 
analysis; affective objectives, which involve interest, attitudes, and values; and psychomotor objectives, 
which involve motor skills [13]. The taxonomy of learning objectives is a framework for classifying 
statements of what it si expect or intend students to learn as a result of the instructions [14]. Motivation is 
the primary factor that determines whether a student will complete a course or assignment and is highly 
predictive of course engagement; in turn, engagement is a strong predictor of retention [15]. 

VR has been used to create competence recognition models aimed at helping immigrants exhibit their 
competencies and skills despite language barriers [16-17]. However, researchers have yet to discover 
the full potential of this technology. In particular, more detailed investigations should be directed towards 
cooperation between companies and end users in the development of VR-based training content. 

2 METHODOLOGY 
Our objective is to determine how companies and higher education institutions can collaboratively 
develop and produce training materials supported by VR technology and create models according to 
which such cooperation can be practiced.  

Our research questions are as follows: 

RQ 1: What are the key competencies needed in the hospitality and healthcare industries, and how can 
they be defined in collaboration with representatives from these industries?  

RQ 2: What kinds of VR-based training materials can facilitate the development of these key 
competencies?  

To create our content development model, we used a user-centric living lab and developed the model 
in an ecosystem comprising companies from the hospitality and healthcare industries, immigrant 
associations, two higher education institutions the Helsinki Skill Center and Turku Skill Center, and 
immigrants. The aim of a living lab is to facilitate innovation, create new services and products, produce 
prototypes, and test creations in cooperation with end users [19-21]. 

Living labs can be used in various situations, such as when users change their roles from passive 
consumers to active prosumers, to innovate and involve people in solutions to everyday problems with 
companies and other stakeholders. The following are different types of living labs:  

a) Research living labs that focus on the innovation process 
b) Corporate living labs that focus on innovations co-created with stakeholders  
c) Organisational living labs where organisation members innovate  
d) Intermediary living labs in which various stakeholders innovate in cooperation in a neutral area 
e) Time-limited living labs that close when the project ends [22]. 

Our living lab most closely resembles an intermediary living lab, as a number of different entities were 
involved in the development process.  

The purpose of a living lab is to solve everyday problems and boost the economy via practice-based 
innovation, rapid development, and testing by users [19]. In our case, the aim was to use our living lab 
to develop VR learning content for the participating companies.  

The healthcare industry was chosen because it is experiencing a persistent shortage of workers especially 
in Finland and is projected to grow significantly in the coming years. It belongs to a group of emerging 
occupations, i.e. those that have experienced the most growth over the previous five years. The health 
care economy is projected to grow by 17 per cent in the next five years [2]. Our healthcare industry partner 
company is among the largest in Finland; it is over 111 years old and employs more than 20,000 people 
[23]. Our hospitality industry partners consist of several restaurants in the Helsinki area. 
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To create the domain-specific content development model, we conducted several workshops with 
companies about learning objectives and the key competencies needed in their respective industries. 
We went through the curriculums of the degrees in the field and selected the most desirable 
competencies. A curriculum is a framework of student expectations and experiences that students meet 
in the educational process. [23]. It is a purposeful plan for many possible learning activities and desired 
goals [23].  

Several taxonomies describe levels of learning and knowledge. Bloom’s taxonomy is widely used and 
defines three domains of learning: cognitive, affective, and psychomotor skills. Marzano’s new taxonomy 
focuses more on cognitive abilities and has three main systems: the self, metacognitive, and cognitive 
systems [24-25]. Our content model is based on both Bloom’s and Marzano’s taxonomies.  

When creating content for virtual reality, it is also important to acknowledge its limitations. For example, 
Oculus’s instruction manual discourages the use of VR for more than 30 minutes at a time [26]. 

The training material was tested in collaboration with immigrant associations and immigrants at Helsinki 
Skill Centre and Turku Skill Centre.  

In addition, we interviewed 63 immigrants with different backgrounds about their needs and employment 
goals.  

3 RESULTS 
As a result, of our living lab work, we created a three-step content model for the hospitality industry and 
a four-step equivalent for the healthcare industry [17]. The levels for the hospitality industry model are 
knowledge, comprehension, and application.  Level 1 means that the learner is able to identify health 
code violations in the restaurant environment; level 2 the learner is able to answer simple questions 
related to hygiene in the restaurant environment and Level 3 the learner is able to handle food products 
according to hygienic standards in the restaurant environment. [16-17]. 

For the healthcare industry model, they are cognitive (GOG), psychomotor (PSM), affective (AFF), and 
pair and teamwork (PAW), as well as self-awareness skills. Several competencies correspond to 
multiple levels, thus providing the model with flexibility and extendibility. Level 1 learner is able to do 
simple tasks based on general knowledge and skills, Level 2: learner is able to do simple tasks based 
on basic field-specific knowledge and skills, Level 3: learner is able to do standard tasks based on 
advanced field-specific knowledge and skills, Level 4:learner is able to do non-standard tasks based on 
analysing situations and creating solutions to specific problems. In addition, Self-awareness skills, 
learners can understand and assess their own knowledge and skills and their limits, can explain and 
justify decisions, can ask for and provide feedback and can recognise and manage their own feelings. 
[16-17]. 

While developing our model, we used a competence recognition model that was originally developed as 
part of a master’s thesis as a template [27] for modelling multiple complex competencies and connecting 
them to VR implementations.  

After mapping the key competencies and creating the content models, partner companies selected job 
tasks for which to create VR training pilot content. After carefully describing the job tasks, we developed 
a script for the VR content. The script was introduced and evaluated point by point in a workshop for the 
company representatives. Subsequently, we created VR training content for each step using the Unity 
game engine and 360 videos before evaluating the content with the participating companies and 
immigrant groups.  

The VR content was created in both Finnish and English and included learning materials and tests. 
Safety training is a field in which VR is relevant [28], and the safety of the working environment is 
important in both the hospitality and healthcare industries. Therefore, we created training material called 
‘Spot the Problem’, the purposes of which was to find grievances in the working environment and 
observe, for example, patients’ mental states.  

Figure 1 is an example of how the original script for ‘Spot the Problem’ was created for the 360 video. 
The training material Spot the Problem in care industry in Figure 1 was created for Level 1 and it partially 
covers Level 2. For content testing, we used Oculus Quest virtual glasses (standalone headset), as they 
were easy to carry to different testing sites. We also created instructions on how to use the standalone 
headset and touch control. Users could choose to practice or take tests that evaluate their understanding 
of the content. 
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Figure 1. From transcript to 360 video. 

We tested to some extent, the virtual hygiene passport test, training material Level 2 for hospitality 
industry. Finnish hygiene author Ruokavirasto requires hygiene passport and passing the test is required 
of all persons who work with easily perishable food items, for example, in restaurants. Normally, the test 
is done on paper by responding to 40 claims right or wrong. [29]. We created the test using virtual 
technology and organised both virtual and official paper test and evaluated which test was easier to 
pass. Although testers got good results from the Virtual Test, only one in nine testers passed the test. 
The main reason why they did not pass the test was that they did not understand the substance of the 
question.  

Our initial objective was to understand how companies and higher education institutions can 
collaboratively develop and produce training materials supported by VR technology. Our objective was 
to create models according to which such cooperation can be practiced. Figure 2 illustrates our co-
operation model. Firstly, we studied the curriculum of the chosen occupations in the hospitality and 
health care industry. We created a list of the most needed competencies. After that, we had several 
workshops with the companies to define key competencies. As a result, of the workshops, the three-
level and four-level content models were created and evaluated in co-operation with the companies. For 
the training content creation, different scripts were developed that went through with the companies. 
The content was created at all levels of the content model. In addition, the content was tested with the 
immigrant groups. On top of everything else, some health care and hospitality teachers evaluated the 
training content stating that it can also be used in an educational institution setting in addition to on the 
workplace training. 

 
Figure 2. illustrates the training content co-creation model in the Living Lab. 
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4 CONCLUSIONS 
The Living Lab model was effective in helping us reach our objective. We managed to reach relevant 
stakeholders, and the companies and Immigrant Association as well as the Helsinki Skill Centre and 
Turku Skill Centre were active participants in the living lab ecosystem. Several workshops and testing 
rounds were needed before the training material could be created, tested, and evaluated. The 
taxonomies and three-level model for the hospitality industry and four-level model for the healthcare 
industry helped participants in the Living Lab ecosystem map the key competencies and desired learning 
materials. The immigrant groups provided excellent feedback on both the content and the challenges of 
using virtual glasses. 

Identifying key competencies (RQ1) was the most demanding and time-consuming task. It was difficult 
to find mutually convenient times at which to evaluate the content model and define key competencies 
with the companies. Restrictions imposed as a result of the COVID-19 pandemic also slowed down the 
process to some extent, as they made it difficult to find places to shoot videos and test groups, and the 
hospitality industry was almost entirely shut down.  

What comes to our RQ2 RQ 2: What kinds of VR-based training materials can facilitate the development 
of these key competencies? The content model with different levels helped to ideate the training content 
together with the companies. Content was produced for each level of the model using simple examples 
to quickly access educational materials to be tested on immigrants. Different kinds of material for each 
level motivated our testing groups – some of the testers considered the contents and various tests even 
a fun way to learn. In Immigrants viewpoint, good in content was multisensory, the same topic was 
presented in images, text and sounds. 

How did companies experience cooperation in the co-development of training materials? In the 
beginning, it was clear that the companies did not realise the potential of VR. After the first workshop, 
the representatives were somewhat sceptical about the viability of using VR for workplace training.  

Their attitudes changed dramatically after testing the first training materials. They were impressed with 
the intensity and immersion they provided, and they expressed hope for the inclusion of more test 
materials and test questions. They also provided some suggestions for future development. From the 
perspective of these companies, VR technology can be used for the orientation of new workers and the 
recapitulation of learned competencies.  

Our next step is to develop the content development model to include, alongside VR technology, the 
possibilities of augmented reality in human resources training and in new workers’ orientation. Although 
we tested to some extent, the differences between the VR test and the test on paper, further testing needs 
to be done to evaluate what kind of testing is suitable for testing immigrant with poor language skills.  
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REDEFINING THE FUTURE OF LEARNING THROUGH 
COOPERATION BETWEEN UNIVERSITIES AND THE INDUSTRY 

S. Yordanova, S. Denchev, D. Stoyanova 
University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
One of the main social challenges facing modern society today is the preservation and conservation of 
education in a dynamically changing social environment. 

The University institution has always been the key partner, which maintains a critical base of 
fundamental knowledge, supports personal and social development and provides the highly qualified 
human potential. 

Taking into account the human factor as a strategic tool for ensuring the advance and progress of society 
in the social hierarchyde and determined by the economic dynamics in the sectors based on knowledge, 
intellectual labour and innovations are becoming increasingly sought after and valued indicators 
guaranteeing human prosperity. 

This report considers the University not only as a factor ensuring the public need for the creation of 
trained professionals with wide skill sets and predetermining human development and prosperity, but 
also as a partner in the process of redefining its cooperation with the business industry. 

Since this is a cooperation, which is based on the link between the transfer of knowledge and 
technologies, it also becomes an increasingly important prerequisite for creating reciprocal benefits for 
both parties involved in this process and for society as well. 

The methodology of the present research is based on the so-called architectural approach, which 
provides promising opportunities for realization and approbation of the obtained results through in-depth 
systematic analysis and synthesis of appropriate conclusions derived from it. 

Based on the conducted analyses of educational activities, the experience and good practices, the study 
is focused on outlining the vision of cooperation between industry and education and redefining their 
role in increasing the scientific and practical potential of modern society and its implementation in public 
environment. 

Keywords: University, industry, training, redefining, cooperation. 

1 INTRODUCTION 
Education is one of the highest values in any society. All economic, social, demographic and political 
changes have a strong impact on its development. In these conditions, the goal of educational 
institutions should be aimed at creating a favourable environment and optimal conditions for developing 
the abilities of students, for building their creativity skills and their capacity to solve various problems. 
One of the major social challenges facing modern society today is the preservation and conservation of 
education in a dynamically changing social environment. The education system is expected to provide 
adequate training to young people who already have different from the established ways of thinking, 
expectations and learning style, etc. This, in its turn, requires the elaboration and application of new 
teaching methods and approaches. 

The University institution has always been this key partner, which maintains a critical base of fundamental 
knowledge, supports personal and social development and provides highly qualified human potential. 

But why is cooperation between universities and industry so important? 

One of the Thematic experts in the field of research and innovation on the policy learning platform 
Interreg Europe, states that: “There are many benefits to strengthening joint innovation activities 
between universities (public laboratories, research institutes, etc.) and industry (private companies). He 
divides the main benefits into: 

- Achieving a critical mass in research activity; 
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- Overcoming the fragmentation caused by distance and the smaller resource base; 
- Combining different points of view, experience, skills and knowledge; 
- Breaking of specialized silos and restrictive organizational boundaries; 
- Encouraging the transfer of skills and knowledge. [1] 

In March 2021 the policy training platform of the European Commission Interreg Europe program 
organized an online seminar aimed at the cooperation between universities and the industry. The 
participants at the event were acquainted with the policies for promoting the transfer of technologies 
between universities and business in the regional innovation ecosystems through financial, regulatory 
and soft policies. 

The topics, discussed at the seminar, included public-private partnerships between universities and the 
industry, planning and knowledge transfer. [2] 

Various policies promoting the technology transfer and cooperation between universities and the 
industry were discussed at this event. The speakers also identified the most common challenges facing 
each of the parties in this partnership, as well as the potential solutions and practical tools to address 
them. [3]. 

In 2019, the Working Group of the Organization for Economic Co-operation and Development (OECD) 
published its report University-Industry Collaboration: New Evidence and Policy Options, which proposed 
a comprehensive review of 21 policy instruments on this topic. The report is the culmination of a two-year 
project on knowledge transfer and the policies that investigate the impact of public research on innovation 
performance and the policies fostering collaboration between universities and the industry. [4] 

It discusses the challenges and the opportunities for assessing the innovation impact of knowledge 
sharing in science and industry. It provides new evidence for the collaboration between industry and 
science and the academic institutions, as well as for the impact of geographical proximity between them. 
The report examines the complex set of knowledge transfer channels, such as joint research, joint 
patenting, academic departments and their relative importance in scientific areas and industrial sectors. 
It also experiments with using data from the survey of labour force to assess the contribution of social 
science graduates to various industries. 

Different combinations of policies are used in OECD countries in order to stimulate the transfer of 
knowledge from science and industry. This report presents a taxonomy of 21 policy instruments, which 
include grants for joint research between universities and industry and financial support for university 
unbundling and discusses their possible positive and negative interactions. It examines the latest trends 
in the management of public research, which are of great importance for the transfer of knowledge from 
science and industry, using newly developed policy indicators for 35 OECD countries. [5] 

The report summarizes that the interaction between science and industry is considered to be the basis 
of the innovation process. 

In this regard, policymakers can support and/or accelerate knowledge transfer through various 
instruments, which may include different combinations of knowledge transfer policies such as: 

• Financial policy instruments - research and development subsidies, financial support for 
academic departments; 

• Regulatory policy instruments - regulations for unbundling, regulations in the field of intellectual 
property, mobility schemes for researchers to work in industry; 

• Soft policy instruments - exercises for science and industry forecasting, network support for 
building links between science and industry. 

An emphasis is put on the role of current trends and emerging policy approaches to promote knowledge 
transfer such as: 

• Creating knowledge through public-private partnerships or joint research laboratories and 
adapting knowledge transfer to the digital age; 

• The territorial dimension is also emphasized, and the report points out that progress can be made 
by supporting international cooperation in the field of knowledge and extra-regional relations. [6] 

In the autumn of 2020, in the midst of the pandemic from COVID 19, the Organization for Economic Co-
operation and Development (OECD) issued an urgent warning to politicians from all countries not to 
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spare resources in education, despite the inevitable recession caused by the virus. According to a report 
by the Organization of the Industrialized Countries on the effects of the pandemic on education, the 
global economic crisis and the resulting lower government revenues should not lead to significant 
savings in schools and universities. 

2 METHODOLOGY 
The need for new knowledge and skills for acquisition and lifelong learning has led to increased 
competition in all areas of human activity. This statement has a direct and indirect effect on one of the 
most important industries in human development - education. As a result of the constant introduction of 
new trends, the world community realizes that without modernizing and adapting education and research 
in a way that adequately responds to the dynamic processes in its environment, it would be difficult to 
achieve sustainable development in various sectors of human life activity. [7]  

The modern change and vision for higher education in knowledge economy is based on innovative 
training in a university information environment. Training, which consists of two independent and at the 
same time complementary areas: theoretical and practical. [8] 

The methodology of the present research is based on the so-called architectural approach, which 
provides promising opportunities for realization and approbation of the obtained results through in-depth 
systematic analysis and synthesis of appropriate conclusions drawn from it. 

3 RESULTS 
Based on the conducted analyses of educational activities, the experience and good practices, the study 
outlines a clear vision of the cooperation between industry and education, which allows to redefine their 
role in increasing the scientific and practical potential of modern society and its implementation in public 
environment.[9] 

Under the various agreements that are being concluded, they agree on joint cooperation and 
coordinated actions for the implementation of effective measures, for closer connection of education 
and research in higher education institutions [10], in line with the requirements of real economy. 

This can find expression in different directions, such as: 

1 Partnership in the field of teaching and entrepreneurial activities through the implementation of 
various activities, including: 
o Organizing joint educational courses for students and doctoral students; 
o Supporting the quality education of students and doctoral students by organizing public and 

online lectures and discussions; 
o Organization and conducting of student training practices, training seminars, student 

internships in real working environment for students and doctoral students; 
o Partnership in the development and implementation of systems for career guidance of 

students and incentives for working graduates for continuing education and improving their 
professional skills and competencies. 

2 Partnership in the field of research for: 
o Carrying out studies and analyses of mutual interest; 
o Organization and holding of joint seminars, symposia, conferences, etc; 
o Participation in cross-border and european programs and other initiatives related to the 

specifics of the activities carried out by the parties; 
o Exchange of various information materials, such as statistical analyses and surveys, without 

infringing the copyright of any of the parties. 
3 Partnership in the field of information activities, PR and advertising campaigns: 

o Organization and holding of joint communication and information events; 
o Exchange of information on conferences, symposia and other events organized by the parties. 

4 Cooperation and active participation in the initiation of legislative and administrative changes in 
order to improve the interaction between educational institutions, the state and business. 

3432



 

 

5 Assistance in the creation of clusters and/or branch organizations in branches where they have 
the expertise. 

The cooperation between educational institutions and the representatives of the business industry is the 
partnership between individuals and legal entities and their associations, which jointly participate in the 
preparation and/or the technical and/or the financial implementation of a given project or pre-announced 
project activities. In this cooperation each of the participating countries is aware of and agrees with the 
obligations arising from its participation in the various procedures for the implementation of cooperation, 
and last but not least voluntarily apply the practices of good partnership. 

Within the framework of partnership commitments arising from the contractual relations between the 
parties, each of them should provide the employees or representatives of the respective managing 
authority or the certification body - national audit body, the relevant territorial anti-fraud services and the 
Court of Auditors, as well as external auditors, performing inspections, access to the places where the 
project is implemented, access to the information systems, as well as to all documents and databases 
related to the financial and technical management of the project. 

In terms of the activities to be carried out by each of the parties, they can also be divided into different 
areas such as: 

1 Modernization of the educational documentation: 
o Development and introduction of joint syllabuses with partner universities; 
o Development and introduction of programs with digital educational content; 
o Introduction of digital educational content, electronic resources and cloud technologies in the 

educational process; 
o Purchase of software and ICT equipment necessary for the development and implementation 

of digital educational content and programs and for the implementation of cloud technologies 
in the educational process. 

2 Stimulation and support for the professional development of lecturers, expressed in: 
o Improving their digital skills; 
o Acquisition of skills for use of ICT based innovative educational technologies; 
o Specializations in the associated partners; 
o Introduction of innovative teaching methods; 
o Acquisition/ improvement of entrepreneurial skills. 

3 Career orientation of students and their mobility: 
o Organization of career exchanges, together with partner universities and nationally representative 

organizations of employers and employees; 
o Building systems for tracking the realization of graduates in the first year after graduation. 

4 Creation of networks of career centers in the partner higher educational institutions; 
5 Creating student clubs for the development of entrepreneurial and presentation skills and digital 

creativity. 
6 Implementation of programs and activities for:  

o Development of skills necessary for personal professional plans for realization; 
o Acquisition of civil and public competencies; 
o Job search; 
o Organizing presentation events, competitions, interviews, discussions, etc. To establish a link 

between students and employers. 
7 Outbound mobility, expressed in: 

o Mobility for training of students and doctoral students; 
o Mobility for research of postdoctoral students, postgraduates, young scientists, researchers 

and scientists. 
8 Incoming teaching mobility: 
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o Attracting foreign lecturers – the activity should be based on a mechanism for selection of 
representatives of the target groups for their inclusion in the project. 

4 CONCLUSIONS 
University education plays an important role in shaping the worldview of young people in any democracy. 
The goals, the main tasks, the subject and the object of this education have a direct relation with the 
latest strategies for intelligent specialization in the applied field of real social practice. 

It is the university community that prepares, educates and transmits to the next generations the 
information necessary for the formation of their knowledge and skills. Based on this indisputable fact, 
informing science acquires great importance not only for proper education, but also for the education of 
young people. Informing science examines the delivery of information in a form that allows its users to 
apply it most effectively for their needs. Within this scientific field, a natural scientific problem appears 
to be the quantitative assessment of the effect of informing, which gives rise to the creation of tools, 
such as models, measures and algorithms, enabling the prediction of the outcome of the informing 
process, which, in turn, guarantees management of the information activity. The science toolkit of this 
educational process is based on the methodology of change, which is synthesized in the so-called 
"architectural approach". 

Taking into account the human factor as a strategic tool for ensuring the progress and advancement of 
society in the social hierarchy and conditioned by economic dynamics in sectors based on knowledge, 
intellectual work and innovation are becoming increasingly sought after and valued indicators 
guaranteeing human prosperity. 

The university is not only a factor that ensures the public need to create trained, broad-minded 
professionals, a factor, predetermining human development and prosperity. It is also a key partner in 
supporting students, PhD students and young scientists in finding their place оn the labour market and 
in their long-term educational and professional development. 

In conclusion, we should emphasize that the interaction between science and industry and the link 
between knowledge transfer and technologies are at the heart of the innovation process, and the future 
of education [11], thus defined, is an increasingly important prerequisite for creating reciprocal benefits 
for both parties involved in the process and for society as well. 
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"DESIGN FROM PREEXISTENCE" A SUSTAINABLE FURNITURE 
PROJECT THROUGH THE ANALYSIS OF RECYCLED DESIGNS  
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Universidad Politénica de Madrid (SPAIN) 

Abstract 
Considering the huge number of pieces of furniture thrown away, the idea of this project is to reuse and 
transform them into new useful objects. The design projects start from a briefing, a specific concept, 
going through the needs and design criteria adopted towards a feasible, refined, and functional proposal. 
Our project proposal has, as one of its main objectives, that the student built it on a natural scale, 
necessarily functional, which will constitute a final product. It is inspired by the work of the designer 
Martino Gamper "100 chairs in 100 days". The project has been developed by the students of the subject 
‘Basic Design’ of the 3rd semester of the Degree in Engineering in Industrial Design and Product 
Development, at the High Superior School of Engineering in Industrial Design (ETSIDI), Universidad 
Politécnica de Madrid (UPM). A large part of our didactic proposals has, in one way or another, a special 
attention to sustainability. It seems fundamental to create sensitivity in future designers. This is one of 
the reasons that prompted us to ask our students to collect interesting furniture discarded by other 
people, in the street, clean points or containers. The second reason, even more powerful, is to put matter 
in their hands so that they can analyze the geometry of existing shapes, the characteristics of the 
material and the resistance of the elements. Thus, the proposal starts from a concept and a physical, 
tangible reality that at some point determines the result. 

The idea is to propose a new piece of furniture, to be chosen by the student, between two or three 
recycled pieces of furniture that have interested him. It is obvious that it is not a question of using the 
collected material to create other forms, but of using different elements of the original furniture, which 
can even adopt other functions in the new proposal. With this work the student faces real measurements 
and must analyze the selected parts very well so that the final product generates an interesting and 
coherent proposal. This requires a very good understanding of the original designs. The manufactured 
object will offer a new life to the pre-existing elements that will leave their mark. 

Very important is the study of the unions, between elements and materials, proposed by the students. 
These must be as suitable as possible. The finishing touch must offer a clean and safe product. This is 
undoubtedly another of the fundamental objectives to be achieved with this paradigm shift: to design 
from something that already exists and that had a previous life. But our goal is also that the built design 
has its own entity and personality, being much more than a sum of parts. 

The results are presented through a video of no more than 2 minutes with the process and the result 
showing that the product is suitable for use. Students acquire skills related to the material execution of 
their own project. They also show their skills necessary for the realization of the video, evaluating the 
synthesis and the proposed script as well as the communication capacity of their proposal. 

Keywords: sustainable design, pre-existing design, innovation, furniture design, furniture recycling. 

1 INTRODUCTION  
David Bramston includes as a design strategy [1] the work of Martino Gamper who in 2007 presented 
his work ‘100 chairs in 100 days’ [2] (Figure 1). His project consisted of redesigning a chair a day for 
100 days. He made it from objects discarded and found on the streets of London. The artist rescued 
what was no longer useful to others. Without losing its essence, each element became part of a new 
piece. The redesign, with original character became a chair, again, useful. Gamper spent years 
compiling this material that he studied, analyzed, and cared for. 
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Figure 1. Martino Gamper – 100 Chairs in 100 Days 

We found this idea of working with elements taken from other designs very interesting, with elements 
thrown away. On many occasions we can find interesting pieces that have been rejected when reforming 
or redecorating a home. Sometimes these remains powerfully attract our attention, and we find value in 
them. In this case they are useful elements to work on another piece of furniture. We believed it was 
appropriate for our students to open the proposal statment to furniture in general. After the 2007 
exhibition, Gamper created other works in which he redesigned other furniture elements (shelves, 
tables), even classics by Italian designer Gio Ponti were destroyed and reassembled into new pieces 
[2] (Figure 2). In the Nilufar gallery, Martino Gamper, armed with the tools of his trade, modified the 
furniture created by Gio Ponti. Gamper's pieces are reminiscent of other existences at other times and 
in other spaces. 

 
Figure 2. Martino Gamper modification of Gio Ponti design 

In Gamper words: “Not an act of destruction, but rather 'an action' to re-invent, re-think, re-possess the 
object, and re-create a 'new destiny' for it. Nothing could be further from being relegated to a museum 
exhibition. The object will be offered an alternative way out, and thereby re-delivered to true life”. [3] 

In these words, it is explicit that it is not only a curious object, but an object halfway between design and 
art. The intention is to create another piece of furniture that can have another life, other users. A useful 
and functional object. And so, we posed it to the students. 
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The ‘Basic Design’ subject is the first design subject of the Engineering Degree in Industrial Design and 
Product Development and is taken in the third semester of the degree. We wanted to collect this working 
method as a creative opportunity in one of the four exercises proposed in the academic course. 

Although for an artist and a designer it is a personal project, we believe that adapting this proposal for 
our academic course offers students the possibility of experimentation through the analysis of the 
collected pieces and the selected elements. It allows students to start designing based on an existing 
material and shape, adapting the functions of certain elements, their uses, and positions. With the 
selected elements, the solutions are multiple. Working with the material and its shape will favor the 
development of creativity, innovation, and coherence. The student must break with the imprint of the 
original design and be able to imagine new configurations. 

To clarify the intentions of the project proposal, what does this project intend? 

He intends to use some pieces that were part of a previous piece of furniture for the realization of a new 
furniture project. 

It intends to put in the hands of the students’ pieces and shapes of certain qualities to work with existing 
materials that, in some way, will influence the result. Through these forms the student will determine the 
new existence. 

Use the identity of the pre-existing elements to generate the new identity. 

Provide the possibility of innovation even when the elements handled were already designed by others. 

What does not this project intend? 

It does not intend to use the collected furniture exclusively as a source of material (e.g., a piece of wood), 
but to maintain the essence of the elements. It is not a method of recycling material even if you work 
with recycled furniture and value the sustainable character of the work. 

It does not pretend to establish a line of work based on the production of parts from the elements of 
others. It is an experimental design work based on pre-existing elements, as a differentiating fact. 

It is not a furniture restoration job even though the elements can be treated to improve their appearance 
and maintenance of the pieces. 

2 METHODOLOGY 
In the Basic Design classroom, we work with the Project Based Learning (PBL) methodology. The PBL 
methodology is perfectly combinable with the “learning by doing” methodology in which knowledge is 
provided by experience and the process. 

PBL has clear advantages that are reflected in the image as a graph [4] (Figure 3): 

1 Enables meaningful learning: It encourages the student to acquire new knowledge, modify what 
they already had and interrelate all of them. 

2 It is very versatile: It allows structuring open activities on any subject, from various 
multidisciplinary approaches and in different contexts. 

3 Encourage autonomy: It improves decision-making, the capacity for analysis and the detection of 
needs and objectives. This enhances the responsibility of the student. 

4 It is motivating and enjoyable: Encourages students to solve a problem, which appeals to 
curiosity, sets goals, and creates expectations. 

5 Prepare for the future: It enhances the ability to identify, analyze and solve problems and can be 
used to simulate real situations and challenges. 

6 Develop digital competence: The student learns to use the tools of information and 
communication technology and develops the ability to search and select information, a critical 
sense and the use of various languages and formats. 

All of them being important, we want to highlight some of them: Students learn to analyze information 
and data, to interpret them and to relate them to those they already had; Students are more autonomous 
and have more responsibilities. Searching for information implies learning to make decisions, 
determining what information will be most useful, what questions remain to be resolved; Involvement 
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increases motivation and the desire to learn; Skills that will be useful in professional and personal life 
are worked on, such as adapting to changes, critical thinking, reasoning, deduction. 

 
Figure 3. Six Advantages of Problem-Based Learning. 

It is common in the PBL methodology to work as a team. However, this has not been possible in this 
case. The reasons are the following:  

• To seek greater autonomy while making decisions in the student. Other proposal works along the 
academic year are in groups and we think that it is necessary for students to be able to design 
also by themselves.  

• This work carries with it a subjective, intimate imprint, which makes them select certain pieces to 
recognize their value. Maybe, it would not happen with another student who could be attracted to 
other objects. Therefore, we consider the necessity of maintaining that empathy with the selected 
objects while designing with them. 

Our interest is to provide the student with the possibility of experimenting with form and function through 
material. 

In the conversation between the designer Gamper and Domitila Dardi at the University of Navarra [5], 
the latter asked him if he designed doing, to which the designer replied, ‘I transfer the design to paper, 
but I need to project it in natural form as ‘seeing its functionality’. For me it is much easier to put it into 
practice. 

In Gamper's words: ‘Objects talk to us personally. Some might be more functional than others, and the 
emotional attachment is very individual’. [6] [7] 

Our idea is that students can experiment, in a personal way, with the material and the elements to which 
they have been especially attracted, transform it and put it to use. In this way, the design process 
concludes with the manufacture of the product and its evaluation by the student. 

Obviously along the way the student encounters many design and technical problems to solve. This 
approach to technical details brings you closer to the reality of the manufacture necessary for the 
furniture to be resistant in addition to having a formal coherence. 
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3 WORK PROCESS 
Aware that the job requires time for the search and selection of discarded furniture with which they will 
have to work, the statement is explained at the beginning of the academic course so that they have time 
while working on other projects. The objectives are explained, what is intended and what is not, so that 
the student has a clear focus of what is being asked of them. The work of Martino Gamper in which we 
have been inspired is explained. All the objectives that the project entails are detailed to them. The 
student should have time to ponder which pieces they selects and which elements of those pieces they 
will need to bring their new furniture to life. 

 
Figure 4. Proposal by Elisa Pariente 

We consider, as we have already said, that the selection of preexistences is something very personal. 
The students find value in that element, sometimes the material, an evocative shape, it is a process that 
cannot be improvised. There must be a prior connection, an attraction, that makes you think ‘I want to 
build something from this element’ although at first you do not know what. 

After some months, the students begin to work on the project. Some of the collected furniture will be 
later discarded. Its shape, material, resistance, and other characteristics will be analyzed to move on to 
the ideation phase of the new object. On the notebook they will sketch the selected pieces and both on 
paper and they will be able to rehearse the proposals of the new configuration. 

Some pieces, already separated from the structure to which they belonged in the past, can be partially 
manipulated to adapt them to their new use. However, the selected furniture will not be a source to 
obtain material without maintaining any of its previous qualities. 

 
Figure 5. Proposal by Ana Solorzano 
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In the manufacturing and assembly phase, emphasis is placed on the need to pay close attention to 
joints and assemblies and to achieve a long-awaited execution and terminations. 

The work is presented in a video of a maximum length of 2.5 minutes where they must reflect the work 
process from the selection of elements to the final furniture with its corresponding use and efficiency 
test. The script and the quality of the video are also valued. 

During the elaboration time, the students showed their ideas drawn and through photographs in 
presentations and videos. The objects were not brought to the classroom. The Covid19 pandemic 
situation prevented the school from being able to maintain a workplace, so the students carried out their 
projects at home. 

 
Figure 6. Proposal by Carmen Escobar Fernández 

The video was presented to the whole class in two sessions of on-line attendance. The students 
delivered along with the video the rubric with their assessment of the different items reflected in it. 

4 RESULTS 
The students worked motivated from the beginning, and all came to present their finished project in 
video format. Although we knew it was not an easy or conventional project, everyone got involved. 

The idea of making an exhibition at the end of the course is rejected in part due to the covid situation. 
Another reason was the lack of space of some students in their student room that had led them to work 
on holidays on the proposal in a house far from the capital, Madrid, where the school is. 

Among the solutions presented were worktables, living tables, bar furniture, bottles, chairs, hall furniture, 
shelves, etc. Some based their project on a personal need or a request from a family member, taking 
advantage of the occasion to avoid having to make any other expense. 

The students found among their relative’s Do-it-Yourself (DIY) advisors who helped them learn to use 
the tools and work with the different materials, and even weld. They understood how the pieces should 
come together to create stability and among the objects presented some were truly innovative. 
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Despite having clarified that the elements had to keep the evocation of what they were in the past, some 
finally used large flat surfaces to make them small and assemble from the new partition. We think we 
will have to insist more. 

  

  

  

  

Figure 7: Frames from the video. Author: Blanca Monge Pérez 

The videos in general were demonstrative of the work process, although some shone with originality 
and a sense of humor. The most difficult thing for them was to condense the entire long process carried 
out in 2.5 minutes, from beginning to end. 

Regarding load tests, in general, the proposals were stable although some required revision or 
reconstruction. 
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The quality of the execution and the innovation and creativity varied greatly from each other, although 
in general, the level of satisfaction of the teachers was very high given the level of difficulty of the project. 

The ability to seek solutions of all kinds must be highly valued to successfully complete the work as 
problems of space, problems of transport, tools, buying the necessary products to work, etc. They knew 
how to solve all of them. 

 
Figure 8: Panel presented by a student. Author: Javier Serra Alonso 

As it can be seen in the images, they were able to materialize a piece of furniture different from its origin. 
They made a chair with a chest, a bench for the house hall, bookshelves, chair with a space for the 
shoes or a mirror made with some parts of a rocking chair and a metal ring from a barrel. Again, ‘learning 
by doing’ takes on a special value and could be replaced by “learning by building”, individually. 

This project, beyond making a piece of furniture, is a call to recycling and raising awareness, taking care 
of what surrounds us. In case something does not work, our duty is to fix it or, as in this case, give it a 
second life. 
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Figure 9: Frames from the video. Author: María Ródenas Baquero 

5 CONCLUSIONS 
This work has been of great interest for many reasons. The first important thing is that it has been well 
received by the students who, despite the difficulties, have worked with interest and determination. 

The work schedule has allowed working overlapping other jobs in the material search and selection 
phase. This time has allowed to propose a more thoughtful work. At the time of starting with the 
execution, approximately 50% of the students already had a clear idea. A third of the students finished 
their prototype well in advance. In general, the works went ahead with time, and time ran out in the 
realization of the summary video. 

The proposal has enabled student learning in many different facets. It has also made possible to 
understand the fundamental relationship between form and function, by analyzing the selected 
elements. Without this prior analysis, it is not feasible to seek a new use or space to be placed. Design 
a piece of furniture can be a different character or to be placed in a different space. 

According to Gamper: ‘I wanted to stimulate a new way of thinking about design and provoke debate 
about the value, the functionality and the suitability of the style for certain types of chairs. What happens 
to the status and possibility of a plastic garden chair, when we cover it with luxurious yellow velvet? The 
approach is elastic, it highlights the importance of contextual origin and activates the creative potential 
of random individual elements that spontaneously converge’ [1]. 

Students have been trained in different types of materials: metal, wood, plastic, DMF board, and they 
have looked for the means and tools more suitable for their proposals. 

The learning of joints and assemblies has been necessary for its construction, given them essential 
knowledge. They have learned how some pieces of furniture were built. By deconstruction they have 
learned to build. They have managed to reconcile and put together pieces of different origin and of 
different sizes, managing to make them consistent with small interventions. 

The demands imposed in the statement regarding execution care have made possible for students to 
value the painstaking and well-done work. The quality of the product is linked to the good execution of 
a good project, the quality of the materials and their adaptation to the formal design and use, and the 
attention paid to even the smallest details. 

Working with real-scale prototypes will help the student to work with a vision closer to reality than when 
their work is carried out only as projects on paper and / or with a scale model. Features change with 
size and material. That is why it is so important to have faced real-scale models and have control of the 
measurements. The size also affects related to the space and its perception. Therefore, in elements 
such as furniture it is important to properly manage the size of the pieces depending on the space where 
they are going to be located. 

According to the RAE [8], ‘To evoke’ means ‘to remember something or someone, or to bring them to 
memory’. In its second meaning ‘Bring something to the imagination by association of ideas’. Both are 
applicable to the reading of the new proposals. In every piece the past is still present through the 
preexistence: elements rescued from other furniture. They evoke another time, another space, other 
lives, perhaps not known but imaginable. However, at the same time, the proposal emerges novel, fresh, 
and innovative, knowing how to combine pieces that, without losing their identity, become part of another 
existence. Past and present reunited. 
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Finally, the delivery of the video as a single piece has been an added effort that was very favorably 
overcome. What has made delivery most difficult for them has been deadlines. The task of synthesizing 
a long work process in two and a half minutes has been the greatest difficulty for all. We think that we 
will continue to propose this type of delivery in some of the projects, combining them with the delivery 
of descriptive reports, fundamentally graphic in nature, as we have been doing. 
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Abstract 
Higher education studies often use complex texts in the learning process. Remembering the information 
presented in this manner takes longer and is harder than by using imaginary maps. Mind maps are used 
in many areas. The usage of mind maps makes learning easier and more effective. Contemporary 
learning does not recognize mechanical knowledge. Instead, it suggests looking for innovative and 
interactive learning techniques and tools. Mind maps help the learner to understand the teaching 
material and to organize knowledge into a particular structure. Furthermore, by using mind maps, it is 
easier to memorize and to retain the necessary information in the memory. The aim of the study was to 
reveal students' attitude towards the use of mind maps in the creation of an innovative and interactive 
learning environment when learning languages at the Lithuanian University of Health Sciences (LSMU). 
The study was conducted in 2020. The results of the study showed that LSMU students had a good 
knowledge of foreign languages. When learning foreign languages, students enjoyed using the mind 
map technique. It improved their ability to learn and think, helped to collect, process, and organize 
information, and reinforced creative thinking. Almost half of the respondents thought that drawing and 
creating facilitated learning. Mind maps helped to organize knowledge and facilitated memorizing the 
information. By using mind maps, teachers encouraged the students to communicate and engage in 
discussions, provided assistance with the foreign language vocabulary and grammar, and stimulated 
the students’ creativity. 

Keywords: Foreign language learning, mind maps, student, teacher. 

1 INTRODUCTION  
The growing importance of science and the rapidly increasing flow of information influence specialist 
training. The practical ability to communicate in several foreign languages is one the most important 
parts of such training. The ability to understand valuable literature written in a foreign language and to 
communicate in foreign languages is an important characteristic of a highly qualified specialist [1]. 

Lithuanian higher education institutions are trying to adapt to new needs and to improve the study 
process, yet the number of credits allocated to foreign language studies at the LSMU is constantly 
decreasing. Even though the number of hours given for learning foreign languages is being reduced, 
the requirements for the quality of knowledge are increasing. Learning foreign languages is a complex 
process requiring understanding of the grammatical structures, learning numerous new words, and 
applying new knowledge in communication. However, knowledge of languages is quickly forgotten if it 
is not applied in practice, and thus researchers are looking for new methods that would increase the 
effectiveness and ease of language learning and would ensure long-term preservation of the acquired 
knowledge. As a result, teachers face a complex problem, one part of which is finding ways to empower 
their students for a fast and effective acquisition of the necessary knowledge of a foreign language, the 
other part being the choice of a suitable teaching/learning technique. The language teachers of the 
Department of Languages and Education chose to use mind maps to improve the study process. 

A mind map includes or provides comprehensive information. A mind map is a schematic tool that helps 
an individual to create a visual presentation of his or her understanding of the surrounding world, objects, 
events, or a certain part thereof [2]. The simplest mind map is a combination of two concepts into a 
statement using a single connecting word. A comprehensive mind map has the following elements: 
concepts, statements, hierarchical levels, cross-connections, and examples [3]. 

Mind maps had been used for centuries, but they re-emerged about fifty years ago when their concept 
was shaped by scientist T. Buzan who explored the possibilities of the brain, memory, and learning. T. 
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Buzan [4] argued that in order to create a good scheme, we must abandon tradition and use the cortex 
of the left and the right hemispheres of the brain as well as the basic principles of memory. With 
keywords and key images, the mind mapping method allows for a consistent, accurate, and visual 
memorizing of large amounts of information. The principles of memory and thinking applied in the mind 
map scheme facilitate the understanding of the essence of complex topics [5]. 

Numerous studies conducted by psychologists and educologists ([6], [7], [8], [5]) have demonstrated the 
usefulness of mind maps in learning. Modern learning does not recognize mechanical memorization of 
knowledge. A mind map helps the learner to understand the learning material and to organize the 
knowledge into a certain structure. In this manner, the information is presented in a very concentrated way, 
highlighting key ideas or keywords. Since a mind map is visual, it may be easily "photographed" in one’s 
memory, thus making learning easier and more convenient. In addition, information is covered 
simultaneously, which helps the learner to understand a topic in many aspects and within a short time [3].  

Drawing mind maps is an interesting and active process that stimulates the learner’s brain activity [7]. 
Mind maps can be drawn by hand or by using computer software. Researchers suggest using online 
applications that are free and can be quickly and easily installed on the computer ([9], [10]). 

The basic rule when drawing a mind map is to use only keywords wherever possible. These words, 
when they are read, remind the reader of the whole thought. Keywords are usually nouns because 
nouns are the easiest to remember. Novak and Gowin [11] suggested using short words to name 
connections between concepts, while Ahlberg [12] argued that longer expressions should not be feared 
either, as they can express very precisely what a person actually thinks. 

The use of mind maps has many positive aspects in the learning process. T. Longeon [13] argued that 
drawing a map brings the participants closer together during the sessions. Team members work harder 
than working individually. In addition, it helps to improve the group’s systematic thinking. Drawing 
diagrams during a discussion facilitates the creation, understanding, and linking of ideas for the 
students. Thus, the use of mind maps improves not only learning, but also social abilities [14].  

A teacher who uses the mind mapping technique must have good subject-based and educational 
competence, that is, he or she should have a good understanding of the essence of the technique, 
should be able to explain to the students the aspects of its use, and should help the students to use and 
evaluate it. The teacher should encourage the students to work creatively and to communicate and 
discuss by drawing mind maps. In addition, the teacher should also provide assistance with the 
vocabulary, grammar knowledge, and skills of a foreign language. A positive assessment by the teacher 
is paramount to the success of such exercises. 

Buzan [4] argued that when learning languages, mind maps facilitate memorization, while drawing and 
creation facilitate learning. The use of this technique improves critical thinking [10], reading and writing 
skills, and the ability to learn and think. In addition, the use of mind maps enhances creative thinking [8], 
helps to think visually and to solve problems openly, to systematize knowledge, and to collect, store, 
process, and organize information obtained from the environment. 

In Lithuania, there have been studies analyzing the use of mind maps in the field of social sciences ([15], 
[16]), yet there is a lack of research revealing the possibilities of mind map use in language learning. 

2 METHODOLOGY 
In order to improve the quality of the organization of the foreign language learning process for future 
medical specialists, an attempt was made to apply the mind map technique in foreign language learning 
at the Department of Languages and Education of the LSMU. This study seeks to determine students 
’perceptions of the use of mind maps in language learning. 

The mind mapping technique was applied in 2018-2020 among students of the Faculty of Medicine who 
were studying professional English and second languages (German, French) as elective subjects. Mind 
maps are widely used in medical studies at the LSMU because since 2007, studies at the Faculty of 
Medicine have been organized in the problem-based learning system. The students who participated in 
the study had already used this technique in their medical studies, and thus had been briefly introduced 
to the possibilities of using a mind map in language learning. 

The students who participated in the study created mind maps depending on the topic and the task, 
both individually and in groups. They could choose their own mind mapping techniques, for instance, to 
draw by hand, to draw in MS Word or Power point, or to use special free programs on-line. 
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A study on the use of Mind Maps in the creation of an innovative and interactive learning environment 
in learning foreign languages at the Lithuanian University of Health Sciences was conducted in 2020. 
Quantitative research was carried out using a written survey that consisted of 14 questions. The study 
population were LSMU students who studied professional medical English and French, or German as a 
foreign language. Students of the Faculty of Medicine have the opportunity to choose one foreign 
language in the second year and study it for 1 year from scratch. Students who study professional 
medical English study it as a compulsory subject for the first 2 years of their studies. In total, 131 medical 
students participated in the study. 

The collected survey data were stored in a database. Statistical procedures were performed using SPSS 
23 for Windows. The suitability of the data for factor analysis was assessed by using the Kaiser-Meyer-
Olkin (KMO) Measure of Sample Adequacy. The data were factorized using main factor selection with 
Varimax rotation. Correlations below 0.49 were not evaluated. The obtained results of factor analysis 
were distributed into quartiles and were used during associative analysis procedures. The strength of 
the relationship between the factors was evaluated by using Cramér's V coefficient. Samples of the 
compared groups were selected according to the rules of statistical research [17]. Differences were 
considered statistically significant at p ≤0.05. Answers to open questions were processed using content 
analysis.  

3 RESULTS AND DISCUSSION 

3.1 Results of the study 
By sex, the majority of the respondents were women (78.6%), and 21.4% of the respondents were men. 
More than half of the students studied well or very well (55%), and only 5.3% of them had poor results 
of their studies. During the study, 69.5% of the students were learning French or German as a second 
foreign language, and 30.5% of the respondents were studying professional medical English. More than 
half of the surveyed students (59.5%) paid for their tuition. 

The obtained data showed that two thirds of the respondents (61.8%) positively evaluated their studies at 
the University, while 23% did not have an opinion. A statistically significant (p <0.005) difference was found 
when comparing groups of students who paid for their tuition and those who did not, which showed that 
more students who did not pay for their studies were more satisfied with their studies at the University. 

The results of the survey of the respondents' opinion about the foreign language skills acquired in their 
studies showed that the majority (86.3%) of the respondents evaluated their English language skills as 
good, very good, or excellent (B2, C1, or C2), whereas among the learners of the German language, 
such students were in the minority (4.6%), and among the French language learners, the percentage of 
such students was even lower (1.6%). However, more than half of the students (60.3%) had an A1 level 
in French, and 21.4% of the students had an A1 level in German (Fig. 1). 

 
Fig. 1. Evaluation of foreign language knowledge and skills. 
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The results of the study showed that the majority of the students (90.1%) could read foreign literature 
necessary for their professional activities, but only more than half of the respondents (61.9%) could 
consult a patient who spoke only a foreign language. 

The analysis of the respondents' attitudes towards the adequacy of their foreign language knowledge 
and skills showed that almost half of the respondents (42.7%) thought that they did not have enough 
foreign language knowledge or skills, while 34.4% of the respondents thought that their current 
knowledge and skills were sufficient. A statistically significant difference (p <0.001) was detected when 
comparing groups of students who paid for tuition and those who did not, which shows that more 
students who paid for their studies thought that they had enough foreign language knowledge and skills. 

Before the application of mind mapping, we conducted a survey of the most common learning 
techniques that the students used when learning foreign languages. The survey showed that traditional 
methods predominated: memorization (“I memorize everything”, “I learn words by heart”), repetition (“I 
repeat words many times”, “I repeat the words aloud”), writing (“I rewrite the text I want to learn”, “I 
rewrite words many times”, “I learn by writing words”), and translation into the native language (“I learn 
by translating words”, “I translate texts”). The respondents often mentioned learning by watching films 
in a foreign language ("watching movies in a foreign language", “watching videos in a foreign language") 
or by using mobile phone apps ("learning with mobile apps", "I like phone apps"). Only one respondent 
used mind maps (“I like mind maps”) when learning a foreign language. 

Next, in order to determine students’ opinions on the use of mind maps when learning a foreign 
language, students were asked to indicate whether mind maps helped them learn a foreign language. 
The results of the study showed that almost two thirds of the students (67.2%) thought that mind maps 
helped them with learning, yet a small part of the respondents (9.9%) believed that they did not. The 
comparison of the results of the study between the groups that studied professional medical English and 
those that studied the optional second foreign languages, a statistically significant difference was found 
(p <0.005), which showed that more students studying the optional second foreign languages believed 
that mind maps helped them to learn a foreign language.  

To analyze the respondents' attitudes towards the use of mind maps (MMs) when learning foreign 
languages, 11 statements were formulated for the students to evaluate. The results of the study showed 
(Fig. 2) that more than half of the respondents believed that mind maps improved their ability to learn 
and think (58%), helped them to collect, process, and organize information (58%), and improved their 
creative thinking (53.4%). They also thought that mind mapping tasks were not boring (50.4%). Almost 
half of the respondents thought that drawing and creation facilitated learning (48.9%) and that mind 
maps facilitated memorizing (43.5%) and helped to systematize knowledge (45.8%). However, almost 
a third of the students (25.2%) did not feel motivated by the use of mind maps and thought that mind 
maps did not improve their reading or writing skills (24.4%) or critical thinking (19.8%). 

 
Fig. 2. Evaluation of mind map use. 
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The comparison of the results of the study between the groups of students who studied professional 
medical English and those who studied a second optional foreign language revealed 6 statistically 
significant differences, which showed that in the former groups, the use of mind maps when learning a 
foreign language motivated the students more than it did in the latter groups. This technique improved 
their critical thinking, reading, and writing skills, the ability to learn and think, and open problem-solving 
skills. However, one statistically significantly decreasing difference was observed in the assessment of 
knowledge systematization. 

Further on, the study sought to clarify whether it would be more beneficial for foreign language learners 
to draw mind maps individually or in a group, via discussions with other students. More than half of the 
respondents (64.9%) found drawing mind maps in a group to be more useful, while a third of the students 
(33.6%) thought that drawing them individually would be more useful. The comparison of the results 
between the groups of students who were studying professional medical English and those studying the 
second foreign language as an optional subject revealed a statistically significant difference (p <0.001), 
which showed that more students who were studying professional medical English found drawing mind 
maps more useful if this was done in a group, during discussions with other students. 

The results of the evaluation of a teacher’s work showed that students positively evaluated the work of 
foreign language teachers when using mind maps. More than half of the study participants said that the 
teacher encouraged communication and discussion when drawing mind maps (60.3%), provided help 
related to the knowledge and skills of foreign vocabulary and grammar (59.5%), and encouraged 
students to work creatively (51.9%). However, only a third of the students (27.5%) believed that a 
teacher’s positive assessment was most important for the success of such exercises. 

 
Fig. 3. Evaluation of a teacher’s work. 

The comparison of the results of the study between the groups of students who studied professional 
medical English and those studying a second optional foreign language in this respect revealed 2 
statistically significant differences, which showed that more students who studied professional medical 
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exercises. Meanwhile, more students who studied a second foreign language as an optional subject 
considered the assistance provided by the teacher in terms of foreign language vocabulary, grammar, 
knowledge, and skills to be very important. 

3.2 Discussion 
The importance of lifelong learning and development is continuously increasing, and thus the curriculum 
of medical studies should prepare future physicians so that they can adapt to new changes in their 
professional activities via lifelong learning (Advisory Committee on Medical Training. Report and 
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and reading the most recent literature in a foreign language as well as for participating in international 
trainings, conferences, student exchange programs, etc. 

A large proportion of students still learn foreign languages by using traditional methods, i.e., via learning 
by heart, multiple repetitions, writing words down, and and translation into the native language. Some 
learners use phone apps and watch videos and movies in a foreign language. However, the results of 
the study showed that using mind maps in learning foreign languages helps almost two-thirds of students 
learn. Mind maps improve the ability to learn and think, help to collect, process, and organize 
information, improve creative thinking, and help to systematize knowledge. 

Students who learn English as a professional medical language are motivated by mind maps when 
learning a foreign language, as this method improves their critical thinking, reading and writing skills, 
ability to learn and think, and open problem solving skills. 

More than half of the respondents stated that it was more useful to draw mind maps in a group than 
individually, as did the majority of students who were studying English as a professional language in 
medicine. Thus, the use of mind maps improved both learning and social abilities. 

The students positively evaluated the work of teachers when using mind maps. More than half of the 
students stated that the teacher encouraged communication and discussion when drawing mind maps, 
provided assistance related to foreign vocabulary and grammar, and encouraged students to work 
creatively. 

4 CONCLUSIONS 
The mind map technique helps the students to internalize large amounts of information in a consistent, 
accurate, and visual manner. The mind map scheme uses the principles of memory and thinking that 
facilitate learning a new topic and the acquisition of new knowledge. Mind maps facilitate memorizing 
when learning a foreign language, while drawing and creation make the learning process easier.  

The study showed that the LSMU students had good knowledge of foreign languages. The majority of 
the study participants had excellent English language skills and had A1-level knowledge of French and 
German. This allows them to read the newest scientific literature in a foreign language and to participate 
in exchange programs.  

The students positively evaluated the use of mind maps in their language studies. They stated that mind 
maps improved their learning and thinking abilities, helped them with the collection, processing, and 
organization the information, and promoted creative thinking. In addition, nearly a half of the respondents 
stated that drawing and creating facilitated the learning process. However, the use of mind maps did not 
motivate students or develop their critical thinking.  

The students positively evaluated the work of teachers when using mind maps. The results of the study 
showed that teachers used mind maps to encourage the students to communicate and discuss the task 
at hand, they helped the students with foreign vocabulary and grammar, and stimulated the students’ 
creative thinking. 

Students who studied English professional medical terminology highlighted more of the positive aspects 
of using mind maps than students who studied a second foreign language as an elective subject did. 
This suggests that mind maps are more suitable for improving knowledge and skills in medical 
professional language. 
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Abstract 
This article presents the algorithm of a project assignment, carried out with undergraduate students in 
Bulgarian Language and History and master degree students in Contemporary Bulgarian Studies and 
Education at the University of Ruse (Bulgaria). The aim of the project assignment is to meet the 
challenges, related to contemporary education in the humanities and to propose ideas for the 
implementation of the project-based teaching method, thus activating and engaging the creative and 
research position and attitude of the learners. 

Keywords: student training, algorithm, collectanea, enlightenment, literacy, project-based method, 
education, conceptual design. 

1 INTRODUCTION 
It is of primary importance to modern university education to create the best conditions necessary for 
encouraging students’ personal growth and active involvement. Project-based learning encourages 
traditional education by expanding the range of subjectivity in the process of specific participation, self-
determination, as well as research and creative activity [8], [5], [7], [6] and initiative. At the same time, it 
stimulates thinking and building up appropriate self-evaluation. For this purpose, various ways have 
been used to attract the intellectual and creative potential of students to participate actively in teaching 
and research [2].  

In our teaching activity we have identified educational deficits, related to teaching undergraduates in 
Bulgarian Language and History at the University of Ruse, the most sustainable trends being: fewer and 
fewer students reading fiction; predominantly linear rather than paradigmatic reading; clear distancing 
from literature disciplines. 

For these reasons, we directed out efforts towards developing a project-based method, whose 
implementation is related to research in the field of humanities. The finalizing of this specific project is 
related to compiling a collectanea of various texts from different genres of the Revival literature. Why are 
we drawing on it? Unlike the Renaissance in Western Europe (from 13th – 14th to the 17th century), the 
Bulgarian Revival spanned over two barely complete centuries (the 18th and the 19th) when the 
Enlightenment was to be experienced within a short spell, and literature had to become a factor for raising 
the patriotic-revolutionary awareness of the enslaved Bulgarians to spiritual and political freedom and to 
building up a broader perspective, corresponding to the modern development of human civilization at the 
time. Initially, the centres of literary activity were the monasteries. Then, from the middle of the 19th century 
until the end of the Revival, literary works in Bulgarian were created mainly in several larger emigrant 
centres (Belgrade, Novi Sad, Moscow, Bucharest, Braila, etc.). Meanwhile, quite a few Bulgarian cities 
were becoming educational and cultural centres with schools and community book centres, where books 
were written and published and spiritual life was thriving. In the 1840s, the periodicals started to be 
published. The Revival is one of the brightest and most turbulent epochs of the Bulgarian existence. 
Therefore, we believe that addressing its creative energy, drawing on its unique and original way with the 
written word and its messages will provide a new input of knowledge and insight into its historical, literary, 
and socio-political ideas. This is needed in order to build up the personality of the modern Humanities 
student; to introduce a new practice in the educational process, namely, the modern tradition to ponder 
over and reconsider the ideas embedded in the construct of the Bulgarian identity and the Bulgarian 
perception of life and the world [1]. 

Compiling a collectanea is accompanied by some difficulties – most of the materials are hard to reach, 
scattered in various periodicals. The methodological problems are mostly related to the processing of 
texts and their screening and preparation for publishing, in terms of partially overcoming the differences 
in their orthographic systems. 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
3453



The reasons to include students majoring in Pedagogy in this project are justified by the following: 1. 
Absence of trained pedagogical staff capable of working effectively on a project; 2. Hypertrophy of the 
project-based method, as it has become a formality and not a necessity, so in this sense, it is to the 
detriment of other teaching methods; 3. To accept the project-based method in the first place not as a 
means of financing, but as a real opportunity for in-depth problem solving with a visible measurable 
result in practical terms, with realistic solutions to specific tasks; 4. The creative research intention is an 
integral part of the teacher's job and characteristics. 

Another essential aspect of training is the field workshop in the library collection of old printed materials. 
It integrates the problem approach, group methods, reflective, research, representative and presentative 
methodology. 

2 METHODOLOGY 
In this article we present the algorithm of a project assignment, which we carried out following the 
structure, proposed by M.A. Kovardakova (M.A.Ковардакова) [3]. We consider this algorithm most 
appropriate for presenting the stages of developing an educational project and for complex solution of 
project tasks. 

2.1 Stage one – initiating 

2.1.1 Topic, goal, objectives, choice of work group 
In the academic 2018/2019, together with first- and second-year undergraduate students in Bulgarian 
Language and History and master degree students in Contemporary Bulgarian Studies and Education, 
we initiated the idea to collect purposefully a collectanea of various texts from different genres of the 
Revival literature in the period from the second half of the 19th century, related to the general topic of 
letters and enlightenment. We chose the collectanea’s title after Ivan Bogorov’s Knigovishte za 
prochitane (A big book for reading).  

A student work group was formed and a responsible person assigned. The personal involvement of the 
students and observance of the principle of voluntary participation are the necessary conditions for 
successful work. It is not important how familiar or unknown the topic is, insofar it has a socially 
significant purpose with practical realisation. 

The project participated in a competition, organised by the Student Council of the University of Ruse 
and was approved for funding. 

The project assignment involved two disciplines – „Bulgarian Revival Literature” and „Children and 
Teenage Literature“, studied in the second year. It was an educational project of the type information 
and research projects with creative approach. The goal was to expand the scope of teaching and 
training the students; to strengthen their interest in research work and specific areas of philological 
knowledge; to develop some key skills through project work such as: independence, initiative and 
creativity. Thanks to the research carried out, the students would build up skills in various spheres such 
as: intellectual – skills for processing information, screening it and synthesizing it; creative – selecting 
specific texts from the periodicals, editing; communicative – communicating with the rest of the 
participants in the team; team work skills; methodological and research – work in the library, work with 
archives, computer literacy; literary analysis, searching and processing information. Research and 
purely practical tasks undertook to search, systematize and republish texts of various genres, containing 
predominantly enlightening ideas, as well as school and educational topics. 

Compiling and publishing a collectanea is dictated by the necessity to facilitate the learners in facing the 
issues of various academic disciplines from the historical and philological cycle. It is quite common for 
the modern educational process to build concepts and issues based on ready-made analyses, 
developments and interpretations, without being acquainted with the specific text. Unfortunately, this 
leads to superficial reproduction without independent thinking and position.   

We considered that with its inherent heterogeneity, the collectanea would quite appropriately reflect the 
idea of encyclopedic knowledge as a genre. It is true that as a genre it is not so close to the modern 
generation, but in its integral nature, it will be useful as historical information source, as a model for text 
construction, as a language model, as a generator of topics, ideas, motives, addressing man and his 
essence, desires, perceptions and attitude to enlightenment. 
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One of the objectives is for the learners to become aware of the fact that the collectanea is not just a 
random collection of texts, but a well-thought composition, fruit of a concept design and the authors’ 
vision. The understanding that collecting texts is a type of research and selecting the materials – 
interpretation is of particular importance. 

2.2 Stage two – foundational 

2.2.1 Planning of activities, deadlines, specifying the type of the end product and the methods 
of work 

Planning is a stage of project work, just as prognosis activities – what the parameters of the end product 
should be, what would be some realizable and some non-realisable ideas. For project work, as both 
thought-provoking and intellectual activity, the previous experience of the learner is important. In our 
case it was working with archival units at the State archives – Ruse. Thus, for example, the main student 
group – second-year students in their third semester – worked on individual assignments, related to 
processing the personal archive of Metropolitan Gregory of Dorostol-Cherven diocese1. Their 
assignment included: technical processing, precise copying of documents, preserving the orthography, 
syntax and vocabulary from the respective period. The joint work between students and archivists was 
a proof of mutual responsibility and trust on the part of specialists from the Archive, with which the 
University of Ruse has signed a long-term agreement of cooperation [8]. 

The lecturers-mentors manage the project work by guiding the students’ research work step by step, 
orienting them in the information sources by introducing them into the approaches and means of the 
forthcoming project work while providing them with the opportunity to continue seeking and taking the 
initiative. The aim is to reduce gradually the controlling role of the teacher in the process of project 
activities, transforming the implementation into a complex, multi-faceted collective process.  

During this stage, the main project activities, which were to be followed strictly in the time of project 
implementation, were formulated: 

a) Pre-learning work with the students; 
b) Collecting activity; 
c) Text processing; 
d) Identifying errors, deficiencies, analyzing the new knowledge and skills accumulated; 
e) Structuring the collectanea’s contents after the accomplishment of individual tasks; 
f) Complete layout, unification, editing; 
g) Pre-print processing; 
h) Reviewing the collectanea by master degree students; 
i) Creating a survey for the participation of students in the project. 
j) Printing; 
k) Introducing the ready product. 

The fundamental stage was determined by preliminary work with students. It was not a regular studying 
but rather a teaching activity. It included the students’ reflection, as well as discussions with the lecturers 
on the students’ social, practical and study experience in the group and individually. When their interest 
was triggered, they had the opportunity to participate in discussions on the project’s topic, to determine 
the parameters of the content, its forms, to consider the level of their own learning activity from the first 
through the subsequent phases – to the high motivation level. The preliminary teaching activity involved 
the following steps: 

• Clarification of the usefulness, timeliness and innovation of the project assignment; 
• Formulating the principles of the project work; 

• Devising the methodology; 
• Determining time constraints – arguments; thematic course – motives; 
• Specifying the features of the Revival periods with an accent on the Enlightenment – processes, 

phenomena, tendencies; 
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• Clarification of the genre characteristics of the Revival literature; 
• Introducing the collectanea as a type of study material; types of collectaneas; models from the 

revival period; 

• Planning of activities, distribution of tasks for students and lecturers; 

• Compilation of references (bibliography). 

2.3 Stage three – pragmatic 

2.3.1 Collecting materials, processing and rationalization 
Before the start of the real work, a work meeting was held with an expert from Lyuben Karavelov 
Regional library – Ruse, which showed the two funds, the special premises and the conditions for storing 
the publications. Books need to be treated with care due to their vulnerability to tearing and 
disintegration. They are to be taken out of their storage room with the special permission of the Library 
Director. 

The learners were instructed on the specifics of working with the Old printing materials collection2 and 
with Mihail Arnaudov’s collection3. The publications in the two collections have not been digitalized, with 
the exception of two journals – Lyuboslovie („Любословие”, 1844–1846) and School („Училище“, 1870–
1875)4. For this reason, the students were introduced to the collections de visu. The initial selection, 
taken by telephone photographs, was more general. Materials that could at a later stage supplement or 
form a section, or be left out at a second reviewing were included as a compromise. 

This was the real, longest, practical stage in the work of the students, where their orientation in the 
project problems, their knowledge and skills, the level of their independence and responsibility in 
decision-making and their creative productivity could be observed. 

We implemented the important feature of the project-based method – alternating individual and team 
work, combining various approaches: comparative analytical observation, constructing a concept, 
systematizing various sources of information and research. Through those, the student rationalizes, 
learns, forms skills, adapts in an unusual situation, analyses creatively the new information and the 
respective issue. In this sense, his/her independent work is going through the following stages: 
reproductive, reconstructive, heuristic, creative, but this is happening under the observation, guidance 
and control of the lecturer. In the process of work, the roles of the learners were changing – second-
year students, who were more practically experienced in processing old texts, helped first-year students 
to complete their individual tasks. 

In the pragmatic stage, the constitution of the principles of processing the excerpted material was 
extremely important. It guaranteed preserving relatively well the authenticity of the texts, on one hand, 
and their readability and rationalization from a mother point of view, on the other. Moreover, the texts 
selected belong to differentiated language schools, regional dialects, individual styles and different 
states in the development of language. The principles of processing Revivalist publications were 
commented on, discussed and analyzed by all team members. Compromise solutions were also 
allowed, motivated by the desire for these texts to reach a wider audience. For the purpose of the 
collectanea, principles of processing, mainly concerning phonetics and orthography were agreed on 
and adopted. 

2.4 Stage four – final and summarizing stage 
It included: composing the content of the collectanea, the final editing, prepress processing of the ready 
product, preparing a survey, addressed to the students – team members. 

The solutions of the individual tasks were composed in the body of the collectanea. There were sections 
organised by genre characteristics, by topic, and the tasks completed are controlled precisely with the 
purpose of unification and preparation for printing. The content of the collectanea was determined, 
namely: 1. Articles; 2. Short folklore genres, sayings; 3. Proverbsm fables, tales, instructive stories; 3. 
Poetry; 4. Bibliography and 5. Appendix [6]. 

After the composition of the collectanea, followed the prepress preparation of the ready product. The 
emphasis was put on the appropriate way of visual presentation (paging, font selection, images). 
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A survey was prepared by the lecturers. In it participated all the students in Bulgarian Language and 
History, members of the team. The survey contains 13 questions, divided into 3 sections, summarised 
by topics and purpose: 

• On the project method and educational and cognitive interest of the students (closed type, multiple 
choice questions). 

• Motivation, project evaluation, self-evaluation (using an evaluation scale); 

• Values, innovations, proposals and recommendations, negative sides (open answer questions). 

Combining the close and open answer questions provides a bigger freedom of opinion expressed by 
the respondents. 

The aim of the survey was to provide feedback from the students, information on the extent to which the 
advantages/disadvantages of the project-based method as extra-curricular training were realized and 
understood; to analyse the answers and draw conclusions on how to optimize the method’s quality. 

3 RESULTS 

3.1 Publishing the collectanea 
To date, the ready product is in the publications plan of the University Publishing House. 

3.2 Reviewing 
This activity had been assigned to master degree students in Contemporary Bulgarian Studies and 
Education, who were not familiar with the entire process. The reviews were prepared under the following 
evaluation quantity criteria from 0 to 5 points: 

- Complexity of project implementation; 
- Problems, topicality and innovative outcome; 
- Volume, quantity, structure; 
- Completeness of content; 
- Practical significance; 
- Quality of the collectanea’s layout; 
- Degree of realization of the goal and objectives of the project assignment. 

Students were provided with methodological support by a lecturer – member of the team for the purpose 
of preparing the reviews. 

3.3 Processing and summarising the survey answers 
The results from the processed data in the survey had been summarised and analysed in another 
research paper – „Pedagogical study of the application of the project method in literature university 
education“ [4]. 

3.4 The collectanea had been presented 
The collectanea had been presented to the academic community of the University and the educational 
institutions – Inspectorate, schools, pedagogical and methodological section of the Union of scientists – 
Ruse Branch. 

4 CONCLUSIONS 
The most essential part of the extra-curricular training of students is the field workshop organised and 
conducted at the Regional Library. The main principle here is learning through experience. Here the 
students demonstrate independence; to some of them the individual approach in teaching has been 
applied with the purpose of creating motivation for effective, conscious and responsible work. 
Conducting the field workshop is a significant part of the methodological mechanism and the practical 
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implementation of the project. It integrates the problem approach, group methods, reflective, research 
representative and presentation methods. 

The development of a conceptual design for a project study shows that the project-based method is a 
functioning technology in education. In conclusion, we have drawn the following generalisations: 

1 The technology of the project-based method developed and tested in our own pedagogical 
practice shows that it is a new type of pedagogical interaction. 

2 Through it, key competencies and functional literary and language literacy are formed in students. 
3 Team work, individual responsibilities and self-discipline motivate to a large extent the students’ 

attitude and interest towards research and practical scientific work. 
4 The work during the 5 stages has developed and built up the socio-cultural and communicative 

competences, without which the future teachers would not be able to achieve full realisation of 
their potential. 

5 The conceptual design proposed has developed other competences as well:  
o Competences, related to individual learning and collecting of information; 
o Competences for selecting, structuring and summarizing information; 
o Language competences, related to the stages of development of the official Bulgarian 

language, the penetration and imposing of some dialect forms of speech in it; 
o Literary competences – during the work with archive collections, the students have got the 

opportunity to communicate with texts directly, hence to acquire more fully knowledge about 
literary genres, periodicals, authors, translations, etc.; 

o Digital competency – creating resources, using various information sources and their 
selection; 

6 By compiling a collectanea of Bulgarian Literature during the period of the Revival, the idea of the 
project-based method – learning by doing, has been successfully implemented. Thus, theory and 
practice have yielded specific good results in training. 

7 The ready product is innovative as a way of creation and is directed simultaneously to teaching 
at school and at university. 

8 The project -based method applied has contributed to the development of personal qualities in 
the learner such as – tolerance, learning to justify and defend personal opinion, confidence in the 
students’ own knowledge and skills, creative freedom, etc. 

9 The university lecturer has fulfilled his/her essential function – to organise, consult, guide and 
control this study process, conducted in a non-traditional environment in the spirit of free 
communication, common trust and focus on the desired results. At the same time, the project-
based method has developed competences in the lecturer for: 
o Careful planning of activities at the different stages of the project work; 
o Combining group and individual activity in view of the participants’ abilities, their personal 

qualities and attitude; 
o Gaining practical experience in working with the project-based method. 

10 Acquisition of key competences for lifelong learning, assigned by the European reference 
framework: developing critical thinking, creativity, initiative, problem/task solving. 

We hope that the shared work technology on an educational team project will have its followers both in 
university and in school space – the place where we can find motivation for research and desire for 
personal development, positive attitudes and systematic education. 
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NOTES 
1 Mitropolit Grigorii (1828–1878) – a high Bulgarian priest, metropolitan of Dorostol-Cherven 

dioscese of the Bulgarian Exarchate (1872–1898). 
2 The old printed works collection of Lyuben Karavelov Regional Library – Ruse has nearly 2000 

copies. The biggest part of the collection has been accumulated through donations, e.g. 257 old 
printed books have been donated by the book-seller Nikola Dakov. (Quote under: Old Printed 
book collection of Lyuben Karavelov Regional Library – Ruse. https://www.slideshare.net/ 
MihaelaAndonova/ss-48097773). 

3 In 1973, Academician Michail Arnaudov donated his personal library to Lyuben Karavelov 
Regional Library – Ruse. It contains 4650 books and 223 titles of periodicals – from 1806 to 1974. 
The oldest book in Cyrillic is “Nedelnik”” of Sofronii Vrachanski. See Acad. Michail Arnaudov’s 
Fund in the system of funds of Lyuben Karavelov Regional Library – Ruse: building, development, 
access, dynamics. https://www.lib.bg/konferencii1/nk2018/prezentacii/04-rkonstantinova.pdf). 

4 Digital cultural treasury Sever+. <http://bgseverplus.eu/bg/partnyoori/rb-lyuben-karavelov>. 
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Abstract 
Applying mindfulness-based training in the workplace has shown multiple benefits in employee engaged 
in highly stressful occupations, such as policing. The aim of this paper is to examine the effectiveness 
of the Mindfulness Based Cognitive Therapy (MBCT) training in workplace on reducing the intensity of 
stress and achieving well-being in the professional life of Croatian police officers with reference to some 
dimensions of their work engagement. The objectives of the paper are to examine (by self-assessment) 
the effects of the MBCT training in reducing the intensity of operational and organizational stress, in the 
improvement of communication skills, and certain features of working performance of the police tasks. 
The empirical research was conducted on deliberate sample of first responders from The Seventh Police 
District in Zagreb, the participants of the first training cycle of “Mindfulness in the Croatian Police 2018” 
which took place between March and August of 2018. The research was carried out across two 
measuring points, immediately upon the MBCT training, (N=9) and 18 months later (N=3). A triangulation 
approach was used in the application of primary and secondary qualitative methods (non-participatory 
observation, semi-structured group interviews, inductive thematic analysis and critical analysis). The 
obtained results relating to both measurement points have proven to be in line with recent research into 
the organizational culture and internal communication of the Ministry of the Interior of the Republic of 
Croatia, and these point to the need of raising the level of quality communication of police officers at all 
levels in order to increase both personal gratification and their safety. In this context, the findings point 
to the following: a) an increased sense of participants’ quality of life relating to achievements; b) the 
maintenance of their full awareness of the “here and now” and c) to their ability to recognize and self-
regulate their patterns of behavior in stressful situations. Newly developed skills have impact on the 
reduction of both operational and organizational stress within the segment of vertical (ascending) and 
horizontal dimensions of internal communication as well as in public speaking situations. Positive 
experiences of one's own emotional empowerment are supported by exercising the MBCT method (even 
with low-intensity), and it is strongly recommended to other police officers as well as to the other first 
responders. However, seeing that the results did not reveal change in the quality and the level of 
motivation for work of the participants in this sample, nor did it reflect on their enthusiasm, energy, and 
focus, it seems that the MBCT training fails to deliver any real impact on the improvement of work 
engagement. Seeing the global scarcity of qualitative research into the relations between the topic of 
mindfulness and the state of flow as dimension of police officers’ work engagement, it can be said that 
the results expand insights into this problem and can be used as a basis for future, more complex 
research. 
Keywords: Croatian police officers, flow, internal communication, MBCT, self-regulation. 

1 INTRODUCTION  
In the time since John Kabat-Zinn, PhD from University of Massachusetts designed and developed the 
first clinical program in 1979, aimed at lowering chronical pain based on meditation and mindfulness [1], 
up to today, the scientists managed to prove that meditation and strict mindfulness trainings can lower 
the cortisol levels and bold pressure, increase immunological response and even influence the 
regulation of gene expression. Relying on the discovery that the brain can change based on experience 
- the ability of brain‘s neuroplasticity - more and more neuroscientists are studying how we can by 
meditating - and increased attention that it produces - counteract what happens to our minds due to 
stress, trauma, anxiety and other behavioral symptoms associated with a state of constant anxiety and 
link the mindfulness characteristics with better mental and physical health [2,3,4,5.6,7]. Mindfulness 
offers to the business world a new, revolutionary tool and idea, which is a more detailed observation of 
the mind, changing the autobiographic memory together with development and perception of “conscious 
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relations”, because it points to what is actually happening in our bodies, emotions, mind and in the world 
[8, 9]. Application of today’s most popular methods Mindfulness Based Stress Reduction (MBSR) and 
Mindfulness Based Cognitive Therapy (MBCT) resulted in well-being of people with highly stressful 
occupations: soldiers [10]; law enforcement officers [11,12, 13]; firemen [14,15]; doctors [16] However, 
some research did not determine the connection between mindfulness, cognitive and psychological 
positive effects [17].  

1.1 Work engagement 
The beginning of the 21st century brought about a paradigmatic shift in communication sciences [18, 
19], constituting practically a U-turn from the study of negative, even pathological states and 
consequences of work engagement to the study of the workers’ well-being, focusing on aspects such 
as optimism, positive emotions, creativity, personal growth, focus, self-awareness, etc. Although the 
views on specific issues may differ, different authors largely agree on the engagement being a 
psychological construct that encompasses energy, enthusiasm, and a state of absorption by one’s work. 
[20] define work engagement as a fulfilling state of mind, characterized by a vigor, dedication, and 
absorption. The vigor presupposes a high level of stamina, both mental and physical, and readiness of 
the individual to invest efforts into their work and to persevere despite difficulties. Dedication is related 
to feelings of importance, enthusiasm, inspiration, pride, and challenge. Dedicated employees and 
strongly involved with their work. Absorption is characterized by “a state of full concentration and 
absorption in their work, which causes the time to fly, and the individuals to resist separating from their 
work” [20]. Engaged employees are described as highly energized individuals who are stable in 
performing their duties and put their hearts into their work, “showing perseverance and will as well as 
strong involvement alongside feelings of importance, enthusiasm, passion, inspiration, pride, excitement 
and challenge) [21]. Work engagement can also be observed as well-founded two-way communication 
and interaction with the employees. In all of definitions one can observe a common denominator, i. e. 
emphasis on the importance of internal communication concerning some emotional dimension, while 
also bearing in mind that internal communication leads to the success of an organization, which brings 
us back to the relations between an organization and its employees. [22,23,24].  

1.2 Internal communication of police officers 
Research has shown good communication to be key to success in carrying out all activities, regardless 
of whether these may relate to the production of goods or of services, which applies also to public 
services such as policing. “Police organizations, if not focused on communication that ensures respect 
of employees, are likely to face a lower level of employees’ trust, poorer collaboration, lower activity in 
carrying out the tasks assigned to the police, especially that which demand initiative, i. e. with lower 
efficacy of police work in general” [25]. Since it is known that well-informed employees are also more 
satisfied with their jobs, thus contributing to a higher level of productivity, the key information must be 
shared with them on time. Communication is inherent to organizational culture, which is why the 
character of internal communication within the Ministry of Interior of the Republic of Croatia (MoI RC) 
can only be understood based on understanding the organization itself. The reality is that despite the 
efforts to implement procedures and protocols to promote participatory organizational culture, the 
authoritarian approach still tends to prevail. If police officers are to become more successful in their jobs 
and inspire positive attitudes and trust from the public, they also need to work on the quality of their 
communication. This is how they can also increase the level of personal safety, reduce citizens’ 
complaints against them, upgrade their professionalism, and reduce the stress both in their private and 
professional lives [26]. Regardless the accessibility of information on internal communication, the 
amount of time and resources invested in this aspect is still below the needed level. The same can be 
said of different facts of police officers’ personal development.  

1.3 Stress in the police environment and preventive strategies 
Modern literature sees stress as objective stimulus requiring a stress response; as a response of the 
organism to a certain stimulus, as well as in terms of relations of the person and the person’s 
environment [27]. According to transaction cost theory, facing stress is permanently changing cognitive 
and behavioral effort to cope with specific external and/or internal requirements which are assessed as 
burdensome or difficult to the point they exceed the resources available to a person [28]. Consequences 
of stress are particularly reflected in the quality of personal and professional life of police officers. Police 
stress is defined „as an imbalance between what is required of a police officer and what a police officer 
is able to offer, in conditions that can cause severe consequences [29] There are four main categories 
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of stressors related to police work: operational, interpersonal, organizational and family stressors. It 
should be pointed out that organizational stress is much more present compared to operational stress 
(which can be explained by the fact that police officers, by choosing their profession, accept stressors 
causing operational stress). Organizational stressors include shift and overtime work, work on holidays 
and weekends, administrative workload, poor relations with superiors, lack of horizontal and vertical 
communication, insufficient professional development and counseling [29,30,31,32]. The effects of 
stress can be positive and can lead to self-protective behavior, increased caution, can activate creativity 
and finding faster solutions. On the other side, the negative consequences of stress on police officers 
are divided into physical (physical), mental, social and organizational consequences [33,34,35]. Social 
consequences of stress lead to loss of social support of family and friends which is considered to be the 
protective factor against stress and makes them (police officers) even more vulnerable [37,38]. 
Organizational consequences of stress include reduced efficiency and reliability, absenteeism, burnout 
syndrome and citizens’ distrust of the police as an institution due to aggression and violence by police 
officers [8,34]. The harmful effects of stress affect the family as well as the police organization. 
Therefore, taking measures to help police officers better deal with stress is important both at the level 
of an individual as well as at the level of the organization, i.e. society [36] describe the police subculture 
as one that causes police officers to avoid expressing emotions in the belief that this will help them in 
critical situations in course of their work. If a police officer avoids seeking professional help, this may 
result in suppression and personal suffering and lead to a lower level of effectiveness, both on individual 
and collective levels. The main reasons for avoidance to seek professional help are prejudices related 
to psychological hardships, inadequate awareness of the negative impacts of professional stress on the 
work of police officers, inadequate visibility and availability of psychological counseling as well as fear 
of losing certain rights related to police officers’ status [8,37]. Research carried out in 2019 on the sample 
of 654 Croatian police officers [37] revealed that, for the largest part, the experience of stress is caused 
by poor communication with the superiors, with the colleagues and with the citizens, and is also related 
to the poor organization within the system. It is also important to educate both the employees and the 
managers on how to raise awareness concerning stressful situations and their causes, how to recognize 
them, how to react appropriately and when to ask for professional support. 

1.4 Mindfulness intervention in the police work environment 
All definitions of mindfulness share a common element, i.e., focusing on directing one’s attention to the 
present moment. Mindfulness is not an inborn feature, but rather one that can be developed and 
advanced with practice. American Psychological Association (APA, 2012) defines it as “momentary 
awareness of a specific experience, free of judgment.” As such, it is a state rather than a trait. There are 
different kinds and forms of mindfulness, mostly based on different techniques and interventions. The 
research presented in this paper focused on the MBCT method (Mindfulness-Based Cognitive Therapy) 
designed by [1], which is used by the Croatian police. The MBCT method is based on the techniques of 
cognitive-behavioral therapy and mindfulness, such as breathing and meditation, sometimes enhanced 
by elements of Acceptance and Commitment Therapy. In course of MBCT, patients learn to harmonize 
their negative thoughts and feelings, enabling their minds to break away from the automatic thought 
scheme and shift to conscious emotional processing. MBCT also focuses on enabling individuals to 
become aware of their feelings, rather than to focus on the changes of feelings, providing them with 
skills to recognize such states and to find their way out. Seeing the scientifically approved positive effects 
of applying mindfulness to the physical and psychological well-being of police officers, the efficacy and 
the rationality of the program is increasingly being embraced by police structures across the world. Not 
only is mindfulness beneficial to health, but it also enables police officers to handle organizational and 
operational stress in a manner that reflects on the quality of their official duties, since the adoption of 
this method enables them to respond to stressful situations in a far more adaptive manner that provides 
support to regulate their emotions [11,12,13]. It also enforces their communication skills, enhancing 
positively their relationships at endowing them with acceptance and compassion. It is however 
necessary to acknowledge police officers’ tendency to sometimes doubt psychological treatment and 
methods, and their wariness to admit having difficulties. This is most probably due to fear of being 
stigmatized, or, of losing their professional capacity, seeing the mental and physical health requirement 
related to this line of work. This calls for caution when it come to the presentation of mindfulness program 
to this population. 

1.4.1 Applying the MBCT method by the Croatian police 
The project “Mindfulness in Police” started in MoI RC in January 2018. The program was based on 
cognitive therapy focusing on full consciousness/awareness. The practical side was empirical, and it 
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was based on eight workshops that were taking place weekly over eight weeks, lasting 120 minutes 
each, and involving “a string of cognitive exercises in sitting and lying positions, as well as in movement, 
and psycho-educational exercising”. It was also required that a part of the training be continued daily at 
home, 45 minutes per day, and this part of the program was individualized to meet the specific needs of 
each trainee, to be continued even upon the completion of the program. The research was carried at 
the Center for Mental Health of the Police Academy [9] on a sample of officers from three police stations 
from Zagreb, Dubrovnik, and Zadar (N=116). The results reveal a statistically relevant improvement 
almost on all indicators of mental and physical health of the participants, upon the completion of their 
training. As opposed to the therapeutic, treatment-oriented concept and the analysis of programs that 
are developed to improve mental health, the research approached the concept of mindfulness as a trait 
(dispositional approach). Mindfulness, hence, emerged as a protective factor concerning stress and its 
consequences, which is in line with the research carried out [9] within which mindfulness, as a trait, was 
linked to improvements in psychological well-being regarding mood, stress, and self-regulation. 
Concerning emotional exhaustion and symptoms of depersonalization [9] also discovered mindfulness 
to be a protective factor against burnout. Following this, the Croatian research (N=116) pointed to the 
fact that the lower level of mindfulness as a trait is linked to higher levels of stress, and higher and more 
often reported intensity of stress during police work, accompanied by states of emotional exhaustion, as 
well as by symptoms of anxiousness and depersonalization. 

For the purposes of this paper, and in the context of mindfulness as a trait, and its relatedness to the 
burnout symptoms, it is important to emphasize the obtained result in its connection to the sub-scale of 
lack of personal accomplishment that surprised the authors, seeing that the researchers point to a 
relevant connection with the dispositional mindfulness [9]. The authors see this result from the police 
subculture point of view, but also recommend that further and more encompassing research be 
undertaken in that direction. It can be concluded that the participants embraced the MBCT training as a 
positive experience and considered it useful for their mental well-being and their work activities. It is 
important to observe that this type of research, when it comes to police officers as objects of 
investigation, is still scarce and underrepresented in literature, mainly because of some unique features, 
previously discussed, of the police subculture. However, this also makes the data more valuable. 

2 METHODOLOGY 
Within the mentioned theoretical and conceptual framework, this paper aims to examine the 
effectiveness of the Mindfulness Based Cognitive Therapy (MBCT) training in workplace on reducing 
the intensity of stress and achieving well-being in the professional life of Croatian police officers with 
reference to some dimensions of their work engagement. The objectives of the paper are to examine 
(by self-assessment) the effects of the MBCT training in reducing the intensity of operational and 
organizational stress, in the improvement of communication skills, and certain features of working 
performance of the police tasks. In relation to the defined research aims and goals, we set out two 
research questions: RQ1: Does the implementation of the MBCT method affect the police officers’ 
communication skills within their professional environment (by self-assessment)? And RQ2: Is it possible 
to establish a difference in the quality of motivation for work, energy, and involvement of police officers 
concerning their practicing of the MBCT method (by self-assessment)? 

The research makes an integral part of the co-author students’ graduate paper made during year 2020 
at University North (Croatia). 

2.1 Methods 
The research uses a triangulation approach in the application of primary and secondary qualitative 
methods (non-participatory observation, semi-structured group interviews, inductive thematic analysis 
and critical analysis). It is important to emphasize that the research was carried out across two points of 
measurement. The empirical research was conducted on purposive sample of first responders from The 
Seventh Police District in Zagreb who were selected to act as participants of the first round of the MBCT 
program within the project “Mindfulness in the police 2018” who also appear in the documentary film 
“Mindfulness in the Croatian Police 2018”. The interview conducted with the participants in this 
documentary film served as a source of data for inductive interview analysis in the first point of 
measurement, immediately upon the completion of the MBCT training at the end of October 2018 (N = 
9; F = 1), and in the second point of measurement 18 months later, in May 2020 (N = 3) a group 
synchronous interview was conducted with the participants who responded to the call. Following the 
qualitative draft of the empirical research synchronous semi-structured group interviews and non-
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participatory observation were used to gather data as well as the interview inductive analysis to process 
data from an audio-visual recording of interviews with the participants, included in the documentary film 
“Mindfulness in the Croatian police 2018”. The group (synchronous) interview was selected for reasons 
of parsimony and rationality: the number of participants was low, and they were mutually acquainted 
seeing that they all took part in the previously held mindfulness training. For the aim of identifying 
relevant categories, we carried out a classical (manual) interview analysis following the recommended 
five-step protocol for the analysis of semi-structured interviews [42]. Due to the relatively low number of 
examined (N=3), we applied the post coding of answers in form of group responses. To gather 
secondary data and synthesize the theoretical frame of our research, thematic analysis was used as 
well as inductive and deductive methods. Concerning the time frame, the research related to the first 
point of measurement is described as retrospective (the source is in the past), while the research related 
to the second point of measurement is referred to as the current state. For all phases of the research 
appropriate instruments were designed: voluntary informed consent, consent for the AV recording of the 
interview; the protocol of the semi-structured interview; the cod sheet and a (simple) analytical matrix. 
Also, a Google Meet link was formed to enable the semi-structured group interview to take place. 

2.2 Sample 

2.2.1 Participants  
Concerning the first point of measurement, from a documentary that served as a source of data 
collection, data on gender and the workplace of the participants were available. Given that only this 
sample includes female participants (M = 8, F = 1). It is important to acknowledge that the female officers 
are currently represented by a little over 15% within the structure of police officers within the MoI RC so 
the distribution by gender does not differ significantly from the average gender representation within the 
MoI RC, although it is not quite likely that this would have been the criterion adopted by the creators of 
the documentary film (which serves as source for collecting the data). Participants’ distribution by job 
was expected and in line with the profile of police officers, as well as the systematizations of work 
positions within a fundamental police unit of the I. category, seated in the City of Zagreb (i.e. criminal 
police units or community police units). Concerning the second point of measurement, completed in May 
2020, it is important to stress that only three out of the initial nine participants responded to the call. 
These were also participants of the first cycle of MBCT training as well as in the mentioned documentary 
film “Mindfulness in the Croatian Police 2018” which – as it became clear – continue the mindfulness 
practice, therefore meeting all the criteria, which is why we consider this sample to be acceptable in 
carrying out the synchronous semi-structured interview. While the actual reasons of the remaining 
officers to withdraw from participation in the subsequent steps remain unknown, it is legitimate to 
assume that these reflect a lack of motivation or perhaps the fact that they did not pursue their practice 
of mindfulness. Therefore, the intrinsic motivation of the examinees who did respond to the interview 
can be taken as additional confirmation of the acceptability of this sample, concerning the aim and the 
goal of this research. As far as socio-demographic characteristics of the mail examinees (N=3) go, the 
sample seemed to be rather homogenous. Analysis reveals that their chronological age was between 
37 and 39, that their work experience within the police was between 18 and 20 years and that the MBCT 
was the only mindfulness training they ever participated in. 

2.2.2 Variables 
For the sake of measurement at the second point, a two-part protocol of synchronous semi-structured 
interview that included a total of 26 questions was constructed comprising of socio-demographic 
particles (age, gender, educational status, marital status, work experience, job), and participation in 
MBCT training. The main part of the interview protocol included items related to open and semi-open 
questions: a) questions aiming at responses on the examinees’ self-evaluation regarding the level and 
quality of the MBCT method in practice, its reflection on certain aspects of their professional and private 
lives (8-17) (reduced intensity of organizational and operation strass, strengthening of communication 
skills, overall live improvement, etc.) and b) questions related to the identification of connection between 
applying the MBCT method and achievement related to engagement of police officers (18-20) (a strong 
sense of involvement in the tasks accompanied by feelings of enthusiasm, motivation, insightfulness). 

2.3 Ethical consideration 
At all stages of the research, we respected the standards and the procedures applicable to this sample. 
Seeing that at the first point of measurement the data was gathered via the analysis of the interviews 
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held with the participants of the documentary film, publicly available on the YouTube channel, there was 
no need to ask for the participants’ consent in any form. At the second point of measurement, signed 
consent was obtained from all participants for the AV recording of the interview, and consent forms were 
also signed confirming their participation in the research. Anonymity and confidentiality of data were 
protected, and the participants were asked to authorize the analysis of the interview. 

2.4 Limitations 
While designing the research draft of this paper methodological limitations were anticipated in relation 
to draft and research methods and sample. Given the deliberate research and the applied semi-
structured form of the question, a qualitative methodology was used in data processing. Therefore, the 
obtained results should be observed only at the level of sample and without making generalizations on 
the conclusions. Due to the reduced response of the target subjects to the synchronous semi-structured 
interview, the initial and final sample of the research differ in structure and size. As the participants (N = 
3) who were in synchronous semi-structured interview meet all the criteria for the target group of 
Croatian police officers, we consider this sample acceptable for conducting a synchronous semi-
structured interview. A relatively small number of participants in qualitative research of this type does 
not represent a methodological obstacle given that the aim of research is to explore the quality and traits 
of their experience in practicing mindfulness methods in the context of achieving well-being in both 
professional and private life. Regarding the bias in relation to the distribution by participants’ gender in 
this sample, it should be said that currently, in the general structure of police officers of the Ministry of 
the Interior, women account for slightly more than 15%. However, it is difficult to assume that the creators 
of the documentary were guided by this ratio which served as the data source for analysis at the first 
point of measurement. As we are aware that several women participated in the first MBCT training, the 
reasons for the interview, that is, the inclusion answers of only one participant from the interview in the 
documentary, are not known to us. 

3 RESULTS 
Table 1 presents the verbatim of group responses at both points of measurement concerning the goals 
of the research. It needs to be stressed that the AV recording of the semi-structured interview in the 
documentary film did not include communication skills or the dimensions of participants’ engagement, 
which is why these diverge concerning the measuring point. This was anticipated by the goals set for 
this research. 

Table 1. The synthesis of the verbatim at both points of measurement, concerning the goals 

 Point of measurement 1 (2018) Point of measurement 2 (2020) 

Goals  Self-assessment of the effects of practicing 
the MBCT method regarding the change of 
awareness related to aspects of life quality 
– immediately upon fulfillment of the training   

Self-assessment of the effects of practicing the 
MBCT method regarding the possible reduction 
of the intensity of operational and 
organizational skills, enhancement of 
communication skills – 18 months upon the 
fulfillment of the training  

Category 
(subcategory) 
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• Not a new insight into life, but real insight 
into life. Opening up of the view from 120 
degrees to 360. One often fails to see 
certain things that happen daily because 
one is immersed in nonsense. I did not 
believe this to be possible, I am thrilled! 

• I knocked that autopilot unconscious. Now 
I am the one in control of the wheel! I 
achieved serenity; my self-confidence has 
improved.  

• They do not go numb, but rather learn 
how to suppress their feelings, they learn 
how to lock it all in and never let it out. 
Not showing your weaknesses to your 
colleagues.  

• To become more conscious of the moment 
and your surroundings. To stop yourself from 
returning to the experience and to the 
problems that cause stress. You begin to 
understand how your mind works and how 
you function and how to get the best from both 
sides. The point is to be conscious of what 
you are doing.  

• Adaptation is a tough battle with oneself. I 
developed it as a person, and I much calmer 
now.  

• To accept things as they are – I do get 
nervous, but not nearly as much as before. As 
soon as I make myself go through the training, 
I begin to laugh. 
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 It enables you to move away from a stressful 
situation; it reduces your level of stress; you 
are not only focused on stress, but you focus 
on the important details of the intervention. I 
can handle stress now.  

It affected me beyond doubt; in stressful 
situations, it helped mi concentrate and return to 
reality. It helps in more difficult situations – I take 
two, three, or five minutes for breathing and 
calming down. 
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    * not included in the AV recording  Yes, I am more serene, more relaxed; I find it 
easier to talk to my superiors, to clients, to other 
people, and I believe this came about thanks to 
the training.  
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     *not included in the AV recording It varies, between 5 and 6. There are no 
motivators. Some things can bring you down just 
like that, but there are very few things that we do 
in our line of work that can boost you up. And 
that’s a big problem. If I am really needed, I’ll be 
there and I’ll give the best of myself, but daily, I 
am a 6. It has never happened to me to be so 
immersed in my work, to make me forget that I 
am on working time.  

Im
pl

em
en

ta
tio

n • Definitely, this project should spread across 
the police, it helps to deal with the problems 
in everyday work.  

• It enables you to move away from a stressful 
situation; it reduces your level of stress; you 
are not only focused on stress, but you focus 
on the important details of the intervention.  

• Definitely, mindfulness, or similar methods, 
should be introduced into all emergency 
services!  

• Yes! Stress is the no. 1 assassin; at work, you 
do not get killed by a bullet, but you die from 
stress.  

The obtained results have shown, at both points of measurement, that the participants’ experience of 
mindfulness, immediately upon the training and 18 months later, proved to be positive, both 
professionally and privately. The contemplative change that the participants experienced was confirmed 
as a factor of improvement of their quality of life, that benefited from their ability to maintain full 
awareness of the “here and now”, beneficial in instigating recognition of potentially dangerous situations 
and in assuming control over operational stressors. Furthermore, the participants have acquired the 
ability to perceive that the successful self-regulation of their behavioral patterns has a positive impact 
on the reduction of organizational stress, both in the segment of vertical (upward) and horizontal internal 
communication, as well as in situations in which they need to communicate publicly.  

The acquired meditative insight and self-awareness helps them in fighting off stress in their private lives 
as well. Their ability to move away from difficult situations and to fortify themselves in the emotional 
sense gain memento when the MBCT method is practiced regardless of the fact that mindfulness was 
being realistically exercised at low intensity. Thanks to the perceived positive effects on the symptoms 
of professional burnout, the participants strongly recommend continuation and broadening of the scope 
of mindfulness within the police circles, as well as in other emergency services, seeing that their 
professional competencies qualify them for assessing similar problems and consequences related to 
the tasks undertaken by the personnel employed within such services. However, the results of this 
research related to the second point of measurement indicate to a lack of change in motivation, 
enthusiasm, energy, and absorption, i.e., in the work engagement-related dimensions of mindfulness 
that the participants were also asked to assess. At this moment, and based on the analyzed sample, it 
appears that the MBCT method fails to contribute positively to the work engagement of the police 
officers. The mindfulness training, appears to have touched only the horizontal dimension of 
communication thus providing a positive input on that level, seeing that the participants found 
themselves in the position to share their unique experience with their peers for the very first time in their 
careers, which helped raise their emotional awareness and their ability of self-reflection. 

4 CONCLUSIONS 
It needs to be stressed that the responses acquired via the synchronous interview match those which 
were obtained via more recent research on organizational culture and internal communication within the 
MoI RC, and which point to the need to raise the quality of communication at all levels to increase 
feelings of personal satisfaction, as well as safety of the police officers, to raise the level of public trust 
towards the police and to reduce stress in the police officers’ private and professional realms of 
existence. If work engagement is to be achieved, the employer needs to approach the problem with 
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perseverance and complexity and invest efforts to humanize the entire scene in ways that will enable 
organizational values to be linked with actual persons, with emphasis on synergy and team culture. Such 
efforts need to affect the management in innovative ways, as to provide incentives for the intrinsic 
motivation of the employees via effective internal communication that values personal satisfaction, 
interests, and personal development of the potentials of everyone involved. Based on the responses of 
the participants we also discovered that those who underwent MBCT training were occasionally asked 
to take part in the research related to seminal or graduation tasks carried out by the students of the 
Police Academy. They also stated that they were interested in acquiring new knowledge which they 
seek to find across the YouTube channel. Hence, it seems appropriate to recommend that the MoI RC, 
as the employer, introduces periodical refreshment training of mindfulness for all participants, as well as 
regular group meditation sessions, which can also be carried out via online streaming, since there 
appears to exist a desire for such activities on the part of police officers, but also a declared need. This 
would enable continuity and the achievement of the mindfulness method’s ultimate goal which is related 
to the mental, psychological, and physical health of the police officers. If work engagement is to be 
achieved, continuous efforts and complex action are required on the part of the employer. A more 
humane approach that links organizational values to real persons, that invests in the synergy of the 
organization and builds a team culture, would contribute to the strengthening of intrinsic motivation, 
enthusiasm, good internal communication, and inspire pleasure, interests, and personal development 
of all employees and all their potentials. It is our desire, as researchers and authors of this report, to 
contribute to that goal. Seeing the scarcity of research on the relations between the dispositional 
mindfulness and absorption, i.e., the state of flow as a dimension of work engagement of employees 
within the environment of the police, we believe that it would be interesting to compare this result and 
the results of recent, more complex research carried out on larger samples of police officers.  
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PEDAGOGICAL STUDY OF THE APPLICATION OF THE PROJECT 
METHOD IN LITERATURE UNIVERSITY EDUCATION 

Mira Dushkova, Velislava Doneva 
University of Ruse (BULGARIA) 

Abstract 
This pedagogical research conducted through the survey principle focuses on the use of the project 
method in the teaching of literature. Respondents are 68 first- and second-year students from the 
Bachelor in Bulgarian Language and History course at the University of Ruse (Bulgaria). The purpose 
is to obtain information about their opinion on the advantages/ disadvantages of the project method as 
complementary training. The survey is organized in three groups of questions. The first group specifies 
the research interests of the students and their understanding and attitudes towards the functionality of 
the project method. The second group relates their priority interests in the issues of Revival literature, 
their motivations for participation, and their evaluation of the project method according to set criteria. 
The third group is aimed at the students’ reasoning for the extent to which the work of compiling the 
collectanea has an innovative character and is enriching in value, as well as at recording the negative 
or less efficient ideas in the project through suggestions and recommendations for optimizing the project. 

Keywords: Pedagogical research, students, tertiary education, literacy, project method, practicum 
experience, pedagogical innovations. 

1 INTRODUCTION 
In the academic year 2018/ 2019, together with the students from Bachelor in Bulgarian Language and 
History of the University of Ruse (Bulgaria), a research project with a practical application was 
implemented – “Compilation of a Collectanea of Bulgarian Revival literature”. We chose the 
collectanea’s title after Ivan Bogorov’s “Knigovishte za prochitane” (“A big book for reading”). The aim 
is to offer the final product – a volume containing articles, short folklore genres, wise thoughts, parables, 
fables, tales, instructive stories, poetry, a bibliography, as additional reading for Bulgarian literature 
classes at school and university [2]. Preliminary research of Revival literature shows that the books, 
periodicals, primers and textbooks stored in the Regional Library of Ruse (Bulgaria) are not known to 
readers. Thus, through the collectanea, they will be popularized in the contemporary educational field, 
creating the opportunity to construct new bridges between past and present. 

Sixty-eight first- and second-year students from the pedagogical specialisation Bachelor in Bulgarian 
Language and History at the University of Ruse (Bulgaria) were surveyed. 

In pedagogical research, survey methods are used for establishing opinion, attitude, assessment, and 
are aimed at revealing the quantitative and qualitative characteristics of the object and subject of the 
research [1]. That is why we turned to them in order to provide feedback to the students, while at the 
same time striving for students to understand the positive aspects of the project method and what they 
have learned during their work within it. For us as teachers it is also important to understand the extent 
to which the project method works and what we could alter in our future work with students. 

2 METHODOLOGY 
The survey is organized into three groups of questions. The first group identifies the students' research 
interests and their comprehension and attitudes towards the functionality of the project method. Since 
their specialisation is hybrid, students defined their affinity for different scientific fields. The next step is 
to establish the mode they opt for: individually, in pairs, in a team, mixed, etc. 

The second group of questions unites their priority interests in the topics and ideas of Revival Literature, 
their motivation for participation, and their evaluation of the project method by set criteria: usefulness, 
efficiency, independence, creativity, time, teamwork and tolerance. 

The third group points at the extent to which the work of compiling the collectanea is innovative and 
enriching in value, as well as registering negative or less working ideas in the project, and suggestions 
and recommendations for optimizing the project idea. 
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The survey results yielded mostly predictable answers, but there were some opinions that were to a 
certain extent surprising. 

As preferred research areas, the respondents indicated history of literature, history, and linguistics; there 
was less interest towards pedagogy and teaching methodology, which is reasonable given that they had 
not yet attended courses in these disciplines and had not participated in teaching practice. At this stage, 
this shows a philological orientation of interests, which, if it continues developing, will be a good basis 
for research of new humanist research areas through the project method. 

To the question In what manner would you prefer working on the project? most answers concerned 
teamwork, which means that students reach empirically its efficiency, usefulness and effectiveness in 
building a concept, choosing a methodology for the field practicum, and implementation. 

Unanimously, the respondents see the role of the teacher mainly as a mentor, a leader of the overall 
process, but also as a partner during the implementation of project tasks. Other possible participations 
are eliminated; for example, as a passive observer or only in the position of contracting authority, 
controlling and sanctioning. The conclusion is that the participants do not rely on full independence, 
activity or initiative, but need the professional intervention, personal example, and style of work of their 
teacher–mentor. “However, in spite of the fact that the role of the teacher has changed in an essential 
and functional plan, the teacher can have a considerable influence on the success or failure of the 
implemented new technologies in the learning process” [3]. 

The conclusions after the implementation of the project method were grouped into two cores – 
pedagogical ideas and theoretical and applied reasoning (with theoretical, practical and cognitive 
parameters). 

Of interest is the answer that the most important skills and qualities that the project method develops 
are related not only to the research environment but also to the methodological environment. This is a 
signal that students are looking for the practical dimensions of their research work, which means that in 
their future project, and later pedagogical work, they will find and apply different pedagogical methods, 
approaches and research paths. The rating scale follows the intellectual and communicative qualities, 
and the lowest indicators are the creative ones (“Fig. 1”). These results differ to some extent (especially 
for the development of creativity) from the preliminary expectations of the teachers–project managers, 
although they have their own explanation: both in the last stage of the school course and in academic 
training not enough work has been done on this issue until now – creative attitudes and thinking have 
not been promoted, it has been relied mainly on conventional approaches, individual tasks have not 
been assigned relating to the education of creative talents and qualities. Therefore, students are 
insecure and in most cases prefer the model, the framework, following an idea rather than creating it. 
The project method expands the boundaries of the personal research space and in this sense opens 
the horizons of student demand of creative possibilities, and that in a practical aspect by the creation of 
a final product. 

 
Figure 1. What qualities does the project method develop? – Results. 

As can be seen from “Fig. 2”, the highest percentage is that of the skill for effective knowledge and learning 
(cognition). The skills for working with library resources and teamwork are considered mandatory for the 
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success of the project goal. This is an indirect indicator that students consciously or not rethink the 
ubiquitous role of the Internet as the only source of information and question its 100% reliability. 

 
Figure 2. What skills does the project method develop? – Results. 

The systematized data reveal the students’ attitude to the issues underlying the content of the 
collectanea. The students show the highest interest in the peculiarities of the development of the 
Bulgarian language during the Revival, the richness of its forms, as well as in the organization and 
content of the educational process in the Revival school. The results again confirm the philological 
attitude of the young people. In second place is the essential role of the teacher in the formation of 
adolescents, which interest is very likely caused by the pedagogical specialization of the 
participants. 

Coming into contact with Revival literature, students recognize features of the moral, ethical and civil 
code of the Revival man: attachment to family, patriotism, love of learning; the important role of 
knowledge and education; determination to knowledge; gratitude to ancestors; openness and courage 
in expressing thoughts, feelings and positions; diligence; devotion to the ideals of education and cultural 
progress; faith in the young generation; respect for history. One of the answers summarizes this: the 
Revival man of letters professes the cultural progress of the Bulgarians, the need for national, cultural, 
political and ecclesiastical independence. 

The students define that, as a generated creative product, the collectanea has an innovative character, 
and their justification is framed in terms of values: its ideas and messages correspond to the new time, 
and it needs to be nourished by them because of fading values, because of education reform confusion, 
because of creeping illiteracy, because of militant nihilism. 

In fact, as a pedagogical publication, the collectanea is in itself innovative, as such a volume has not 
been published so far. It will be proposed for inclusion in the teaching process of Bulgarian language 
and literature in high school to help teachers and students. This will establish a closer and more effective 
relationship between the university and the users of staff (the schools), which is one of the leading goals 
of pedagogical university degrees. 

Nine criteria have been formulated for the evaluation of the project method, which the students should 
evaluate on a 6-point scale. It turns out that the most important for them is usefulness, probably 
oriented towards the finished product which will be used in university and secondary school education 
(“Fig. 3”). The ratings of the criterion time show that the students do not consider their work on the 
project to be sacrificed personal free time, but conceive of it as a period of additional qualification and 
self-education. 
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Figure. 3 Evaluation of the project method. 

According to the respondents, the project method activates their learning activity by: 

• Giving them the opportunity to acquire new knowledge through practical work; 

• Expanding their general knowledge; 
• Increasing their interest in Bulgarian literature during the Revival; 

• Selecting useful information; 
• Enriching their ideas about the worldview of the Revival man, and about the structure and the 

rules of the Revival school; 

• Activating independent work in extracurricular time; 
• Applying practically the theoretical knowledge gained in the lecture room. 

Here is a verbatim opinion of a first-year participant: The project made me look at education, its 
importance and power from another angle; I became acquainted with new Revival personalities and 
different opinions. 

Students become aware of the advantages of the project method primarily in the personal aspect – as 
intellectual enrichment and accumulation of practical experience. The positive attitude and the similarity 
in the opinions about the personal motives for participation in the project are impressive, and show that 
the essential criterion of motivation in methodological terms has been mastered and fulfilled. Here are 
the important reasons given by the respondents: to do something interesting and different, to make the 
most of my individual qualities and skills, to show and test myself and my knowledge, to benefit others, 
to participate in the birth of something significant, to be a discoverer. No answer is linked to an 
expectation of material gain. 

No negative aspects of the design method were indicated, but there are considerations for the lack of 
sufficient time. One of the answers is impressive: I don't think there are any negative sides. Rather, I am 
concerned about whether “Knigovishte” [“A big book”] will win over readers and whether they will 
understand what a treasure they hold in their hands. 

There are only three proposals for optimizing the work on the project: strengthening teamwork; online 
access to the collectanea, and greater freedom to determine the topics suitable to the project. This 
shows, on the one hand, full agreement with the approaches and methods applied in the project 
implementation process, but on the other hand, the proposals are a marker of uncertainty, passivity and 
possible lack of self-confidence. This means that student activity, initiative and creativity must be 
strongly stimulated. 

3 RESULTS 
The summarizing conclusions are applied in two ways: pedagogical and theoretical. 

In pedagogical terms, the project: 

• Humanizes to an even greater extent the educational process; 
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• Achieves the unity between the mental and practical work of the students; 

• As a task leads to mutual trust and respect between teacher and student; 
• Forms quality, skills, competence. Students search and find the ability to solve, set a goal, plan 

moves, analyse the result in accordance with the goals and ways, discover new and/ or related 
problems; 

• Increases the level of independence; 
• Guarantees unrestricted creative work, self-realization of students as individuals; 

• Provokes self-esteem for acquiring knowledge and skills and for personal contribution to 
teamwork; 

• Leads to the application of the principle of teamwork. 

4 CONCLUSIONS 
The implemented project activity shows that project work is not only an innovation, but a current need 
of practical education. Participation in project work enables the learner to state and express their abilities 
and personal qualities, to come out of the impersonal crowd of students with a user attitude, to be active, 
to respond and defend their decisions, to make suggestions, to overcome contradictions and conflicts 
with tact and patience. 

The main emphasis in the theoretical and applied justification is the increase of cognitive interest and 
curiosity as motivation for learning activity. This emphasis covers the intensified striving to upgrade 
knowledge and independent cognitive–creative work, the desire to reach the unknown and the new – to 
discover, understand, check, clarify, learn; to form a positive emotional attitude. “The learners are 
motivated when they express a desire to take an active part in the learning process, get involved in the 
problem solving and are persistent in their performance until full completion of the tasks” [3]. 

For the positive effect from working within the project method the following are essential: information 
carriers; resources which allow to organize the work with the information sources; the theoretical and 
methodical preparation of problems involved in the project training and the teamwork, as well as of the 
strictly scientific problems relating to the history of literature and of language, and to the historical 
processes in the second half of the 19th century. In this way the integration of knowledge obtained from 
different sources is carried out. 

The analyses of student opinion lead to the relevant conclusions that will help to optimize the quality of 
education – one of the most responsible tasks of university education. 
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ATTITUDE TOWARDS INTELLECTUAL PROPERTY COURSES IN 
THE MEDIA INDUSTRY: SURVEY RESULTS FROM PRACTICE 

S. Denchev, E. Zdravkova 
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Abstract 
Introduction: Journalism today reflects the world around us and the media play an extremely important 
role in today's dynamic and increasingly complex societies. News circulates faster today than any other 
period in human history due to the abundance of sources. Commentary texts and heated discussions 
on all issues generate traffic and attract onlookers. The audience has potential access to an 
unprecedented range of sources of journalistic material. However, the interests of media content authors 
are not always protected. The balance between business, society, state is disturbed.  

Methodology: The following specific methods are used to achieve the purpose of the research and to 
solve the research tasks: statistical method, surveys, synthesis, graphic and tabular representation of 
the processed and summarized information.  

Presentation: This paper presents the results of an empirical study of the awareness of professionals 
working in the media industry and their attitude towards the use of intellectual property in the Republic 
of Bulgaria. The analysis presents the awareness and attitude of 202 specialists working in the media 
industry towards the use of intellectual property in modern media in the Republic of Bulgaria. The 
findings of the survey show that journalists are positive about the creation of courses, seminars, and 
other forms of training. The information society of the XXI century is accelerating the pace of 
development of human intellectual activity. Unique creative works are created in the fields of science, 
literature, and art. The work of the journalists who create them – the ones practicing this profession, 
remains hidden, unclear. In other words, the greater the number of medias, the less we know about 
journalists and the key features of their profession. The legal rights of the authors of creative products 
in the media are the rights of intellectual property. Intellectual property is directly related to the 
information contained in its objects, and in this sense the information sources on the Internet can be 
attributed to the objects of intellectual property.  

Results: The answers of the respondents working in modern media suggest that the journalists are 
positive towards the creation of a model for a strategy for the promotion of the intellectual legal aspects 
in the media industry. Changes are needed in terms of the legal infrastructure of the culture in the 
profession, as well as problem-oriented continuing education of media workers, which makes sense of 
the problems related to the protection of intellectual property on the Internet and is a direct link between 
training and raising competences and the change of their attitude towards the issue.  

Conclusion: The modern information society imposes new requirements on the competences and 
adequate knowledge of modern journalists working in media today. Legislation worldwide seeks to 
respond to these dynamics and not lag behind the changes and provide the necessary legal framework. 
For their part, newsrooms and journalistic organizations must create and implement intellectual property 
policy as an important and necessary tool to clarify copyright compliance with the issues that arise when 
providing journalistic products - traditional and online. 

Keywords: Journalism, media, copyright, journalistic products, media content, media industry, media 
industry. 

1 INTRODUCTION   
Journalism today reflects the world around us and the media play an extremely important role in today's 
dynamic and increasingly complex societies. News circulates faster today than any other period in 
human history due to the abundance of sources. Commentary texts and heated discussions on all issues 
generate traffic and attract onlookers. The audience has potential access to an unprecedented range of 
sources of journalistic material. However, the interests of media content authors are not always 
protected. The balance between business, society, state is disturbed.  

The role of the media in the 21st century is huge, they have a decisive role in the life of the modern man. 
The growing influence of the Internet and the online life that the pandemic has imposed on the world 
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are a prerequisite for journalistic materials to be in even greater circulation. However, the huge sea of 
digital media content shows an increasing trend to use articles freely and for commercial purposes. The 
majority believes that the Internet is a place where everyone can take whatever and as much as they 
want, without caring about its creators and their rights. [1]  

Authors of media products are authors of knowledge, information, culture for the whole society. They 
help to overcome the digital divide, to have no isolation between people, to have continuity between 
generations regardless of their differences. [2] The interaction between all of them is also important in 
order to be bound by copyright and related rights. This research examines the current state of copyright 
policy in the media - the extent to which journalists know copyright law, including exceptions and 
limitations to copyright for libraries, educational institutions, museums, archives, whether copyright and 
related rights are respected by media users, teach whether there are reporters, photographers, 
commentators in the media on this issue, what is the level of copyright competence of media managers, 
editors-in-chief and specialists. The survey aims to examine the attitude of the authors in the modern 
media to a specific model for a strategy to promote intellectual aspects. [3] Moreover, according to legal 
theory, the state protects three types of interests: individual, national (public interests), universal (world-
recognized human rights and values). Therefore, the interests of journalists in the field of media must 
be protected without disturbing the balance between business, society and the state.  

2 METHODOLOGY 
The following specific methods are used to achieve the purpose of the research and to solve the 
research tasks: statistical method, surveys, synthesis, graphic and tabular representation of the 
processed and summarized information.  

This paper presents the results of an empirical study of the awareness of professionals working in the 
media industry and their attitude towards the use of intellectual property in the Republic of Bulgaria. The 
analysis presents the awareness and attitude of 202 specialists working in the media industry towards 
the use of intellectual property in modern media in the Republic of Bulgaria.  

In view of the fact that the aim is maximum accuracy in the study and specificity of the information 
obtained, a restriction has been introduced – the target group is journalists, editors-in-chief, managers, 
photojournalists, artists, correspondents, columnists, management media, team leaders in print media. 
These respondents cover all professions in the media that have a degree of copyright competence. The 
survey includes questions formed in four panels. The first panel aims to establish the level of knowledge 
and awareness of the respondents on the issues of copyright of journalistic materials and intellectual 
property in the media in general. The second panel registers the attitude of the respondents to the 
practical application of copyright policy in the media as institutions, as well as to the problem of 
intellectual property - with questions from practice. The third panel covers issues that clarify the extent 
to which modern educational programs offer education on the subject. The last panel provides 
demographic information about the respondents.  

3 RESULTS 
The predominant number of respondents who completed the entire survey is from regional centers, 
fewer are representatives of cities with a population of up to 60,000 people. This suggests that in today's 
media environment, journalists outside major cities working in regional media are more likely to 
encounter copyright issues when fulfilling their professional commitments. There is clearly a need for 
community and centralization of the mass media system – a process that began in the years following 
the political and social change of 1989.  

Respondents of all ages participated in the survey. The most active are those from 40 to 49 years old 
and from 50 to 59 years old – 29% and 28%, respectively. They are followed by 30-39-year-olds – 19%, 
60-69-year-olds – 14%. The oldest respondent is 73 years old and the youngest is 18 years old. The 
fact that most of the respondents are middle-aged shows that, based on their professional experience, 
they are looking for ways to rethink certain statements in their work, to broaden their horizons, to find a 
new direction from each situation, to build a future. This result is supplemented by the result in the 
answers to the question related to the work experience of the respondents. Most of the respondents 
who answered are journalists with long experience - 49% have more than 20 years of experience, 32% 
have worked in the media for more than 10 years, the rest - 19% share journalists with less than 5 years 
of experience and between 5 and 10 years of experience. This confirms the statement that labor 
productivity is closely related to the experience gained from the work performed. And efficiency 
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increases with the accumulation of additional knowledge and experience and the acquisition of practical 
skills so that professional ideology can influence the content of the media.  

Copyright turned out to be unknown territory for 52% of the respondents. They say they are „somewhat 
familiar“, 27% say they are well acquainted with copyright, 15% say they „have little knowledge of 
copyright“, 3% „don't even know“ and 3% „know everything“. These facts suggest that if they had proper 
training or copyright literacy courses, all respondents would overcome this ignorance and answer „I am 
well acquainted" in a subsequent survey. The low awareness of the issue is evident in the answers to 
the question if they know „Which is the institution engaged in copyright in our country?“. 40% indicate 
the correct answer - the Ministry of Culture, but just as many - 40%, are those who believe that this is 
the Patent Office. 13% designate the Ministry of Justice. These answers show total ignorance at the 
most elementary level regarding the commented issues. At the same time, when asked „Does your 
profession require knowledge and awareness in the field of intellectual property“, 67% of respondents 
believe that the profession they practice in the media requires knowledge in the field of intellectual 
property. 14% of the respondents specify that the knowledge „should be as large as possible“ and 11% 
- minimal. For 6% of the respondents it is not necessary to know what intellectual property is, 2% are 
not interested in this issue at all.  

As the respondents are people from the practice and create media content on a daily basis, in the survey 
(in the second panel) they comment on specific cases. The aim is to study their attitude to the practical 
application of copyright policy in the media. Six situations are considered: „Downloading journalistic 
materials from the Internet without knowing whether they are copyrighted“, „Downloading graphic 
material, part of journalistic material without paying a fee“, „Downloading part of journalistic material by 
paying fee“, „Transfer of a copyrighted file via e-mail, Skype, Facebook, Messenger, etc.“, „Burn a CD 
with copyrighted materials“. 53% of the respondents in each of the situations indicated that they had 
done similar actions and had fallen into such situations. 7 - 8% do not know, and 4 - 5% have not thought 
about it.. 

Table 1. Have you ever done any of the following? 

Question 
Yes No I don’t 

know 
Haven’t 
thought 
about it 

№ % № % № % № % 

Ha
ve

 y
ou

 d
on

e 
th

e 
fo

llo
w

in
g?

 Downloading journalistic materials from the Internet 
without knowing whether they are copyrighted 108 53,5 71 35 15 7 9 4 

Downloading graphic material, part of journalistic 
material without paying a fee 101 52 75 37 17 8 9 4 

Downloading part of journalistic material by paying fee 38 19 154 76 8 4 1 0,5 

Transfer of a copyrighted file via e-mail, Skype, 
Facebook, Messenger, etc. 52 26 114 56 30 15 6 3 

Burn a CD with copyrighted materials 50 25 128 63 15 7 7 3 

Used someone else’s material for your own work 83 41 108 53 5 2,5 5 2,5 

The table illustrates the fact that respondents often download and use journalistic materials from the 
Internet without being informed whether they are copyrighted or not – 5%, which is more than half of the 
specialists; 35% do not, but 7% do not know, and 4% do not think about it at all. These results lead to 
the conclusion that there is a need for specialized training of authors in the media in terms of copyright 
policy, as well as the need for them to be trained to be consultants in case of cases and questions on 
the issue.  

It is worrying that there are journalists who have not thought about the issues involved in the specific 
cases. This is proof that texts are widely copied in the media and used for commercial purposes, 
although in practice this leads to uniformity, uniformity in individual editions, unification of leading topics 
and stories and respectively lost users and readers. And in the long run - the devaluation of the 
profession of the journalist. 
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The answers in the table show that a quarter of the respondents use Facebook in their work. Thus, the 
social network merges with the media landscape.  

The attitude of the respondents towards their own rights regarding their work as authors of articles is 
also alarming. Question "Do you have copyrighted journalistic material?" found that 36% of the 
respondents had copyrighted material, 27% did not, and 37% did not know if they had copyrighted 
material at all.  

 
Figure 1. Distribution of the respondents regarding their number of journalistic materials with copyrights 

Media owners do not ask permission from the authors to use their materials in question: „Does the media 
owner ask permission from you to use your work for the time and circulation as determined by him?“ 
77% answered „No“ and 23% - „Yes“. At the same time, „Reprinting of copyrighted materials, 
investigations, reports, interviews without asking permission from their authors“ 44% of respondents 
rate as „Completely negative“, 30% - „Negative“, 14 – „Rather negative“, 10% state the answer „Neutral“, 
2% are positive.  

 
Figure 2. Distribution of the respondents according to their opinion about the reprinting of copyright 

materials without permission from their authors 

Curious is their opinion about the redistribution of copyrighted materials without permission from their 
authors. Respondents indicate as „Unacceptable“ – 36% and „Strictly unacceptable“ – 41%, 12% 
consider it „Conditionally unacceptable“ and 5% -„Conditionally acceptable“. 4% answered „I am not 
impressed“ and 2% found it acceptable.  

 
Figure 3 Distribution of respondents according to their opinion for those who reprint and distribute foreign 

journalistic materials 
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75% of the respondents define the use of foreign journalistic material as plagiarism. 15% remain neutral 
with the answer „As much as not, so much yes“. A total of 10% answered „No“, „Definitely not“ and 
„Rather not“. 

92% have a negative attitude towards „persons who systematically use foreign journalistic 
material.“ They interpret the Law on Copyright and Related Rights in the part „Is it a crime to use 
journalistic materials without the consent of the authors“ as follows: 46% define it as a crime, 15% 
consider it a crime in all cases, 33% do not they can judge, and according to 6% it is not a crime. 

83% in total believe that measures are needed to establish the copyright of journalists to regulate 
publishing in Bulgaria. 33% answered „Yes“, 28% answered „Rather yes“, 22% - „Definitely yes“. 16% 
did not think. 2% consider that no measures are necessary.  

 
Figure 4. Distribution of the respondents according to the attitude towards the persons who use foreign 

journalistic materials  

To the question „Is it necessary to change the status of journalistic materials, i.e., authors should have 
full ownership rights over them“ 73% generally believe that journalistic materials should have copyrights 
distributed as follows: 30% answer „Yes“, 29% - „Rather yes“, 14% - „Definitely yes“. 17% answer „As 
much as not, so much yes“. A total of 10% believe that there is no need to change the status of 
journalistic materials and for authors to have full ownership rights over them. 

55% of the respondents admit that they have created „journalistic materials - commissioned works, 
within the framework of an employment relationship“. 11% have created, but not by employment, 4% 
have created such works, but without a contract with the media and 30% have not created. But it is 
noteworthy that 42% of all respondents have never received royalties, 14% - regularly, 8% - rarely, 8% 
- almost never, 7% - often, 4% - very often. 

 
Figure 5  Distribution of the respondents according to the number of created journalistic materials by order  

These data say that salaries are not a priority for journalists. But it can also be interpreted as a finding 
that journalists impose self-censorship without this being done by the institution in which they work. The 
media market is small, so journalists are dependent on their employers. This deprives the profession of 
perspective and them of an alternative job. 
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Against this background, the desire of most respondents for their materials to be protected by copyright 
is reasonable. To the question „Should journalistic materials in the media be protected by the copyrights 
of the authors themselves?“ 38% answered „Yes“, 28% - „Rather yes“, 18% - „Absolutely yes“, 7% 
answered „No“ and „Rather no“, and 9% - „As much as so yes.“ 

There is a new media culture in the production of media content. Professional standards are not 
sufficiently protected. Authors' freedom is limited. It constantly mixes editorial content with advertising, 
which confuses users. 

The results from this panel are not surprising. Because in the third panel, where the questions are related 
to intellectual property education in university programs, the answers show the low level of theoretical 
training of journalists. Because journalists are presumed to be critical of themselves, they point to the 
practical orientation of their training as a deficit. 77% of the respondents in the survey did not study a 
discipline concerning the problems of intellectual property protection. 23% said yes. 

 
Figure 6 Distribution of the respondents according to the studied disciplines related to intellectual property  

Of those who have studied a discipline concerning the problems of intellectual property protection, they 
specify in their answers that: 63% - „At university“, 23% have self-taught, 6% - from „Seminars, 
conferences, round tables", 4% - "Professional qualification and 3% - „Additional courses“ and 1% - from 
web pages. The same respondents who studied the issue rated the educational content in intellectual 
property as: „Completely satisfactory“ - 1%, „Satisfactory“ - 8%, „Absent“ - 26% „Sufficient“ - 7%, 
„Unsatisfactory“ - 38 % and „Very unsatisfactory“ - 20%. 

78% are absolute in their opinion that „It is necessary in the curricula of journalism specialties to include 
a discipline related to the protection of intellectual property“, for 20% of respondents it is necessary, but 
not mandatory - the answer is: „Yes, NOT mandatory“, and 2% believe it is not necessary.  

The findings of the survey show that journalists are positive about the creation of courses, seminars, 
and other forms of training. The information society of the XXI century is accelerating the pace of 
development of human intellectual activity. Unique creative works are created in the fields of science, 
literature, and art. The work of the journalists who create them – the ones practicing this profession, 
remains hidden, unclear. In other words, the greater the number of medias, the less we know about 
journalists and the key features of their profession. The legal rights of the authors of creative products 
in the media are the rights of intellectual property. Intellectual property is directly related to the 
information contained in its objects, and in this sense the information sources on the Internet can be 
attributed to the objects of intellectual property.  

The answers of the respondents working in modern media suggest that the journalists are positive 
towards the creation of a model for a strategy for the promotion of the intellectual legal aspects in the 
media industry. Changes are needed in terms of the legal infrastructure of the culture in the profession, 
as well as problem-oriented continuing education of media workers, which makes sense of the problems 
related to the protection of intellectual property on the Internet and is a direct link between training and 
raising competences and the change of their attitude towards the issue.  

4 CONCLUSIONS 
The modern information society imposes new requirements on the competences and adequate 
knowledge of modern journalists working in media today [9]. Legislation worldwide seeks to respond to 
these dynamics and not lag behind the changes and provide the necessary legal framework. For their 
part, newsrooms and journalistic organizations must create and implement intellectual property policy 
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as an important and necessary tool to clarify copyright compliance with the issues that arise when 
providing journalistic products - traditional and online. 
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Abstract  
The paper deals with the problem of understanding the educational system and a teacher as a center 
figure in the consciousness of students and educators from different cultures: the Russian, the Ukrainian 
and Crimean Tatars. We consider the way people see the teacher as key importance in study process 
development and improvement. Thus, the research was conducted to find out basic educational 
processes are understood by people of different cultures from psychological, linguistic and 
psycholinguistic point of view. That could help to assess possible limitations and brighten the teaching 
in different types of educational facilities where students from various cultures are studying.   

The research objectives were analyzing the education system and studying processes understanding 
by students and educators and teachers of different cultures to develop, modify and transform methods 
of teaching at universities to meet all the needs of all educational process parties. The great attention 
was paid to difference of education understanding among teachers, professors and students belonging 
to different cultural and historical traditions. 

The experiment was conducted on the basis of the Crimean Engineering and Pedagogical University 
the named after Fevzi Yakubov, located in Simferopol, Russia and the South Ural State University, 
located in Chelyabinsk, Russia, from March 2020 to the March 2021. The research procedure was 
originally conducted in March 2020, but was prolonged due to the world pandemic crisis and the situation 
of distant and mixed learning at Universities. 250 full-time and part-time students and 150 professors, 
educators and post-graduated students participate in the survey. The research was conducted in the 
form of free association experiment.  

Having analyzed the results of research, we have highlighted the nuclear, peripheral and single 
reactions, presenting the data in percentage. We see the values, national stereotypes and key concepts 
of each side of the education process. There are clearly presented negative and positive aspects of 
mixed, correspondence and distance learning forms, which are widely used at universities in the global 
pandemic situation, which made it possible to draw conclusions about possible transformations in 
teaching methods and styles. 

Keywords: educational system, teacher, linguistic consciousness, study process, consciousness, 
psycholinguistic, linguistics. 

1 INTRODUCTION 
"Education" is an important cultural concept that historically goes back to the spiritual and moral 
phenomenon - "upbringing". It is one of the central concepts in the culture of various nations. There are 
following components: learning, training, school, teacher, tutor, competence, etc. Education is affected 
by numerous factors from the ideology to fashion trends and personal motives. Today, modern teaching 
methods are addressed not only to specialized knowledge but to person upbringing, man's mental world 
development, his individuality and creative abilities. In the process of learning, a person acquires 
knowledge, competencies, but also takes possession a system of values, a linguistic picture of the world, 
a worldwide understanding, which subsequently he uses during his life and in his professional activity.  

In the educational space, the entire learning process is focused on the interaction of learning subjects 
and on their individual, age and psychological characteristics. It is necessary to pay attention to the 
peculiarities of the personality-object modeling of the student's world, the peculiarities of the reflection 
of the picture of the world in his mind. Education, development and upbringing are the processes of 
forming a member of society, the processes of his becoming a person, and, undoubtedly, these 
processes are reflected in the linguistic picture of the world.  

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
3482



 

 

Education plays an important role in shaping not only a person's social identity, but also in modeling his 
linguistic consciousness. Passing through the education system hierarchy, a person undergoes a 
significant transformation in his attitude to the education system and to the roles of participants, to a 
greater extent to the role of a teacher. So, in preschool and primary school age, the figure of the teacher 
is perceived as a central, dominant figure, and the learning process is understood as "a clear hierarchical 
process with strict rules." Undoubtedly, an important stage is the acceptance of the teacher not only as 
a "primary source of knowledge", but also as a dominant, leader and mentor. At this stage of education, 
a teacher/educator occupies an important place in the pedagogical process, and his supportive role is 
the key to the students development and it contributes to their socialization and integration into society. 
Moving to the next educational system stages – a high school or university – students revise the value 
system and the teacher’s role changes markedly, because in many ways it ceases to be “the only unique 
source of knowledge” and to dominate the learning process. The teacher becomes a partner and 
assistant in the search for knowledge, as well as a guide, pointing and guiding the learning process.  

Education today is an open program where learners and educators are deeply interrelated elements 
being initiators and motivators. Through shared experience, the teacher helps the student make sense 
of the adult's world and meaning and provides a connection between the familiar and the known with 
the unfamiliar but not yet known (Smith, 1999). Significantly, Egan (1997) re-conceives education as 
learning to use particular intellectual tools such as language to shape a sense of the world which is a 
peculiar language understanding of the world. 

Speech is a source of information that can be used to describe many sociological, linguistic and 
psychological phenomena, therefore we consider the method of free association to be the most effective. 
In this study, an attempt to identify the specific socio-cultural components of the concepts of education, 
to consider the components of the concept of a teacher as the central figure of the educational process, 
to consider evolutionary changes in the structure of concepts, to study the features of the implementation 
of the concept in various types of discourse is made. And also, in connection with the epidemiological 
situation established in 2020-2021 in the world, the data on the attitude of all education process 
participants to changes in the learning process and its impact on the emotional, psychological state of 
all aspects of the education process is analyzed.  

The description of the concept "education" from sociolinguistic and sociocultural positions, in our 
opinion, turned out to be appropriate. First, through the free association method of representatives of 
three cultures: Ukrainian, Russian and Crimean Tatar, it allows to reveal the subtle mechanism of 
modern linguistic consciousness associations of these groups. Secondly, the involvement of 
representatives of different social groups and professions in the survey makes it possible to compose 
their kind of sociolinguistic portraits. It is important that our respondents belong to different age 
categories. Thus, we can talk about the assessment of the studied cultural phenomenon in evolutionary 
terms, trace the differences in the assessment of different eras representatives.  

The article is intended to answer the following basic questions regarding the understanding of education 
and the role of a teacher: "What is education?", "What is the role of a teacher?", "What is he / she 
(teacher)?", "What is a bad teacher for you?" What is a good teacher for you? " In the course of the 
research, we added a question about the educational format preference, since due to the global 
pandemic, all educational institutions were transferred to distance learning, which undoubtedly became 
a challenge for all participants and also led to a rethinking of both the process and the role of teachers.  

We argue that these questions help us to understand the attitude towards the teacher as the central 
figure of the educational process, its basic functions and undoubtedly its influence on the success and 
failure in the learning process. The questions were chosen on the basis that our respondents are either 
participants of the educational process, or had experience in the past, studying in schools, universities, 
colleges. Their knowledge of the profession is the result of their observations. Thus, we came to the 
conclusion that respondents can give a qualitative assessment of the activity and professional character 
of a teacher, the process and forms of education. Because in the study, we attracted three age 
categories (16-20 years old, 25-45 years old and over 50 years old), we were able to trace the 
transformation of the concept in the diachrony.  

The teacher, who is the education system representative, plays an important role in shaping a person's 
attitude to education, and also has a significant impact on further learning and motivation of a person 
for development. This applies to the field of activity and professional responsibility. We tend to respect 
professionals who work with people and help them implement as professionals.  

All these issues will be considered in the following parts of the article. The experiment will be discussed 
in the methodological part. All results will be analyzed and discussed. The objectives of the study were 

3483



 

 

to analyze the education system and the understanding of learning processes by students, educators 
and teachers of different cultures with the aim of developing, modifying and transforming teaching 
methods at universities to meet all the needs of all aspects of the educational process. Much attention 
was paid to the difference in the understanding of education by teachers, professors and students 
belonging to different cultural and historical traditions. 

2 METHODOLOGY 
The experiment was conducted on the basis of the Crimean Engineering and Pedagogical University 
the named after Fevzi Yakubov, located in Simferopol, Russia and the South Ural State University, 
located in Chelyabinsk, Russia, from March 2020 to the March 2021. The research procedure was 
originally conducted in March 2020 but was prolonged due to the world pandemic crisis and the situation 
of distant and mixed learning at Universities. 250 full-time and part-time students and 150 professors, 
educators and post-graduated students participate in the survey. The research was conducted in the 
form of free association experiment.  

2.1 Rationale of the survey 
According to Cambridge dictionary free association is a method of trying to see how the human mind 
works, in which a person says the first word that they think of after hearing a word that is spoken to 
them. The free association method or associative experiment was first used by Francis Galton and 
Wilhelm Wundt in the 1980s of the 19th century in order to study mental processes. It depends on a 
subconscious activity and it is used to draw fresh and unexpected ideas from the free and spontaneous 
“minds stream of consciousness”. 

Free association experiment is a type of a ‘survey that can be conducted in the form of an interview or 
questionnaire. Surveys are necessary for revealing communicative characteristics of a group of people 
who have the same age, gender, ethnic culture and/or language, profession, social status, education or 
any other features. These methods of data collection and processing are also used in sociology and 
sociolinguistics’ [2].  

J.W. King et al. state that ‘a survey with a long history in psychology is an association experiment, i.e. 
the experiment based on verbal associations of respondents. There are four types of association 
experiments: paired associations, serial learning, verbal discrimination, and free recall’ [1].  

The answer sheet in our survey consisted of the six questions. They were chosen based on the aspects 
of concept formation, we determined: “Education is …”, “Teacher is …”, “Bad teacher is…”, “Good 
teacher is…”, “The most important characteristics of a teacher are…”, “My favorite method of 
studying…”, which were given to them in the form of online questionnaire.  

The respondents were explained the task and given a link to answer the questions.  

2.2 Participants 
250 full-time and part-time students and 150 professors, educators and post-graduated students 
participate in the survey. Two thirds of the experiment participants were from the Crimean Engineering 
and Pedagogical University the named after Fevzi Yakubov, located in Simferopol, Russia that is about 
170 students and 102 tutors and educators. The rest of the pollee were from Chelyabinsk, the SUSU 
(South Ural State University, Russia) that is 80 students and 52 educators and professors. The 
responders were asked to follow the link on the Google platform (https://docs.google.com/forms) and 
answer the questionnaire. Data was analyzed after the experiment was finished. 

2.3 Data analysis 
The questionnaire had no time restrictions but as the main aim was to get first reactions that are 
considered to be “true” and “clear” we organize questionnaire to present only one question at a time to 
avoid any possible attempts to rethink the answer. All the answers were analyzed based on nuclear, 
peripheral and single reactions. The reactions were evaluated according to qualitative and quantitative 
character. Frequency was calculated in percentage for all the words used in the responses. The 
rejections to answer were not observed. 
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3 RESULTS 
1 The first analyzed aspect was education and the question: “Education is…?”  

Nuclear reactions to this question looked as follows: 
o Obligation – 34,4 % 
o Privilege – 17,3 % 
o Opportunity – 13,2 % 
o Development – 8,7 % 
o Peripheral reactions were: 
o Training/Studying – 6,7% 
o Life experience - 6,9% 
o Competence – 5,7% 
o Literacy – 6% 
o Professionalism – 4,2% 
Single reactions: 
Boredom, burden, powerful impetus, first step, continuous development, evolution, fear, 
unnecessary thing, book, granite of science, friends, вихованість, інтелект.  
In our study, we came to the conclusion that different cultures perceive education the same way, 
primarily as “development” (about 9% of all respondents). However, some of the Crimean Tatars 
reactions were associated with “opportunity” (about 24.8%), perhaps because of their historical 
and cultural characteristics, where not everyone gets secondary or higher education. It should be 
noted that this reaction was mainly received in the 16-25 age group that indicates the desire of 
young people to get education and realize themselves professionally. Otherwise, there are no 
significant differences in the answers of respondents from different cultures. For Ukrainians and 
Russians mainly, it is a duty (90%), Crimean Tatars also think of education as duty (73%); all 
these nationalities consider education as development (about 60-65% equally). 
It is noteworthy that in the responses of the younger generation, we identified some specific lexical 
units that are not found in the responses of older people (for example, boredom, wasting time). 
For the older generation (especially 50 and older), as the comparison of the informants’ answers 
shows, education is, first of all, prestige (38%), the future (28,9%); while for the younger 
generation (for students 16-22 years old) education is a waste of time (13%), unnecessary costs 
(14.6%).  
The respondents in the older age group (50 and older) noted that education is a prestigious job 
(6%), a good life (12%), good manners (43.7%), which is associated with the peculiarities of the 
education system of that period as limited and elite.  
The most pronounced assessment of education and training for teachers and university 
professors. For them, it is work (78%), an honorable duty (54%), debt (36.8%); while for students, 
training is mainly a monetary expenditure (74.9%), a duty (69.3%), forced necessity (34%), etc. 
For teachers, and especially for professors and tutors, education and study are associated with 
joy, pleasure, awareness of their usefulness to society, the possibility of self-realization, more 
than 58% of answers: professional growth (13%), self-realization (10%), spiritual development 
(31.7 %), teamwork (28%).  

2 The second analyzed aspect was teacher and the question: “The teacher is….?” 
Nuclear reactions to this question looked as follows: 
o Mentor - 35%  
o Knowledge - 22.8%  
o Sage / a wise person - 17.4%  
o Peripheral reactions were: 
o School / university – 6,7%  
o Lessons – 4,3%  
o Light / свiт (ukr.) - 7%  
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o Love for children - 8.9%  
Single reactions: 
Sports coach, vocation, person, icon, artistry, help, life, second mother, tyrant.  
According to the research, the majority of respondents present teaches as their mentor, a person 
who helps, directs, and gives advice. The second most popular reaction (about 68%) is the 
association with knowledge, which echoes the next popular answer - sage (about 58%) which is 
a synonym to some extent. 
This is due to the central role of a teacher in the educational process. There are no particular 
differences in the respondents’ answers of different nationalities and age groups. However, there 
are single reactions: sharply negative - a tyrant (1 answer), sharply positive - an icon (1 answer), 
a second/other mother (2 answers), as well as neutral reactions - a person (2 answer), life (1 
answer), sports coach (1 answer). The latter is obviously the reaction of a person who is keen on 
sports or an athlete, for whom a teacher is a coach first of all. 

3 The third, fourth and fifth analyzed aspects were basic characteristics of teachers and the 
questions were: “Bad teacher is…”, “Good teacher is…”, “The most important characteristics of a 
teacher are…”. 
A good teacher is presented by the primary reactions as kind (38.3%), fair (14%) and experienced 
(11.3%). There are no differences in the understanding of teacher’s main quality in the educational 
process among people of different cultural traditions or age categories. The second most 
important characteristics are: educated (9.1%), creative (8%), wise (8%), tactful (7%), competent 
(5%). The wise aspect seems to be interesting, i.e. the teacher is assessed from the point of view 
of his decision-making in the process of managing the educational process rather than from 
knowledge.  
A bad teacher is considered to be evil (27,8%), unjust (21%), stupid (12,1%) and strict (9%). 
Moreover, the latter reaction is inherent in an exceptionally young age category, because there 
are no similar reactions among 35 years old people and older. The younger generation perceives 
strictness and exactingness in the educational process as a negative characteristic, which may 
change in the process of growing up.  
The most important characteristics of a teacher are: experience (24,6%), dedication to work 
(22%), ability to motivate (21%). These reactions are central, and on the periphery are such 
reactions as - creativity (11%), enthusiasm (7%) and sympathetic (8%).  
Single reactions: gaiety, friendship, luck, rich knowledge, impartiality, pedantry, piety, accuracy, 
attractiveness.  
As the research shows, for the majority of respondents, the appearance of the teacher and his 
physical characteristics (age, gender, attractiveness) do not matter. For all age categories and 
cultural groups, the professional qualities and personal characteristics of the teacher are in the 
first place. 
The question “My favorite method of studying…”, added to the research in connection with the 
global pandemic, is necessary to find out negative or positive reactions to the new or changed 
education forms. Nuclear reactions to this question looked as follows:  
o Traditional learning - 44%  
o Blended learning - 23%  
o Distant learning - 17%  
Reactions vary dramatically depending on the respondents’ age. Thus, the older age group (50 
years and older) prefers traditional teaching methods (full-time) as more familiar and reliable. And 
the distant learning is perceived negatively and is represented by single reactions (using a 
computer, computer program, without a teacher). Distant learning was preferred by young 
respondents (students from 16 to 22 years old). 
It is noteworthy that among the teaching staff, opinions about the priority educational forms were 
divided. The greatest preference is also given to traditional forms of education 34.5% (classroom 
lectures, face-to-face meetings, seminars). However, test and examination activities are preferred 
to be given by correspondence form (28.9%). This is due to the fact that testing can be organized 
on any convenient platform taking into account any specific subject characteristics. It is also, 
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undoubtedly convenient, that the tests are checked automatically, which is important for effective 
time planning. 

4 CONCLUSIONS 
Summarizing the study results of the attribute of education attitude based on the material of the 
experiment, we can conclude that the nuclear reactions are knowledge, study, and upbringing. Its 
peripheral part includes high costs, torment, the future. 

Thus, we can make the conclusion that the image of education and teacher as a central figure of is well-
formed and has clear type and purpose characteristic. The respondents tend to use positive 
characteristics when describing education, teachers. It should be noted that one more remarkable 
finding was that the responders used female gender when speaking about the teacher, which is 
explained by prevalence of women in this profession. 

The future research will deal with the prolonged research of the image of education among different 
cultural groups and comparison in mentality among Russian and foreign students.  
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Abstract  
On 14 March 2020, the Spanish government decrees a state of alarm due to the COVID-19 pandemic. 
Citizens are confined to their homes and university students attend classes virtually. With the beginning 
of the academic year 2020-21 the University of Granada continues with videoconference classes.  
Tutorgrados 3.0 is an innovative project and good teaching practices (PGTP) granted by the Quality, 
Innovation and Planning Unit of the FIDO plan (2020-22) of the University of Granada. The PGTP is 
constituted by 28 members (20 teachers, 2 administrative staff and 6 students), who organize, 
disseminate and carry out the activities during every academic year. The project organizes informative 
conferences, seminars and workshops which provide a professional, personal and academic orientation 
to students of the all degrees of the Faculty of Pharmacy (Pharmacy, Human and Dietetic Nutrition, 
Food Science and Technology and Human and Dietetic Nutrition and Food Science and Technology. 
These activities are carried out through using the Google Meet platform.  Given that there are three-time 
bands in the Centre, two in the morning and one in the afternoon, the time slot 15:00-16:00 is chosen 
for most of the activities. At the beginning of each semester, the timetable is available on the Centre's 
website. Attendance is collected through Google Forms and an anonymous satisfaction survey is carried 
out for each activity. During the academic year 2020-21, 18 informative conferences and workshops 
have been organized for students of all courses. Moreover, 28 seminars were held to reinforce basic 
subjects for student of first course of these grades. The maximum capacity allowed for Google Meet 
sessions is 250 people and almost all of the different activities have reached capacity.  

The teachers who are members of Tutorgrados 3.0 belong to different departments and professional 
categories, and in order to expand and improve their training in the important and essential teaching 
work of tutoring, they also have formed a teaching team called Tutor-Action in the academic year 2020-
21 within the framework of Teaching Teams for Continuous Training of the FIDO plan (2020-22) of the 
University of Granada. 

All the activities have been widely accepted by university students, highlighting the active participation 
and continuous interaction of students and teachers at all times. Likewise, the level of satisfaction of 
both students and teachers has been high for all the activities carried out during the academic year. This 
personal orientation and tutorial action plan have helped or even allowed in some cases the adaptation 
of university students to the new academic situation derived from the COVID-19 pandemic. 

Keywords: Higher education, tutorial innovation, lockdown, virtual learning, COVID-19. 

1 INTRODUCTION  
Due to the COVID-19 pandemic, virtual tutoring has shifted from being an innovative and even futuristic 
methodology to be a fundamental part of the university lecturer's teaching. A good teacher must be 
committed to self-training and it is now necessary to learn, adapt and improve the use and development 
of virtual teaching environments, including tutoring [1]. 
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In the last few years, there has been a great concern in the University, not only to prepare students 
academically, but also to develop their transversal competencies. In order to address these both 
objectives, Tutorgrados 3.0 is the tutorial action plan that organizes informative talks, conferences, 
seminars and workshops aimed to the students of all courses, providing them personal, academic and 
professional guidance. Furthermore, it is important to highlight that it offers information and personal 
attention to students with special educational needs [2]. 

The teacher members of Tutorgrados 3.0, in order to expand and improve their training in the important 
and essential teaching work of tutoring, have also formed a teaching team called Tutor-Action. The 
Tutor-Action teaching team is created in the 2020-21 academic year within the framework of the 
Teaching Teams for Continuing Education of the Teacher Training and Innovation (FIDO plan 2020-22) 
of the University of Granada. The main objective of the Tutor-Action Team is to be a space for meeting, 
reflection and exchange of experiences and innovative initiatives of the teaching staff in the tutorial 
action. 

During the 2020-21 academic year teachers and students have tried to adapt to the pandemic situation 
by organizing virtual activities according to the needs of the moment. In this study, we developed a 
collective virtual tutoring environment in order to improve the orientation of university students. 

2 METHODOLOGY 
Due to the situation caused by the pandemic, the dissemination of activities has been carried out 
exclusively using online channels and the posters that were usually used to advertise the different 
activities have been eliminated. The activities offer by Tutorgrados 3.0 during 2020-21 year have been 
disseminated through official channels of the faculty: website, SWAD teaching support platform, Twitter 
and Facebook.  

The different activities have been carried out through the Google Meet platform. Given that there are 
three time bands in the Faculty, two in the morning (until 14:00) and one in the afternoon (after 16:00), 
the time slot 15:00-16:00 is chosen for most of the activities, except activities about professional  
opportunities for each degree which were held from 16:30-19:30. Attendance is registered through 
Google Forms and an anonymous satisfaction survey is conducted for each activity.  

During the academic year 2020-21, 18 informative conferences and workshops have been organized 
for students of all courses. Moreover, 28 seminars were held to reinforce basic subjects for students of 
first course of these degrees. The maximum capacity allowed for Google Meet sessions is 250 people 
and almost all of the different activities have reached this capacity.  

The activities have been open to the students of the different degrees and, some of them, to all the staff 
of the faculty.  

Moreover, Tutor-Action Team has been a space for meeting, reflection and exchange of experiences 
and innovative initiatives of the teaching staff in the tutorial action. Monthly meetings have been 
organized for this purpose throughout the academic year. 

3 RESULTS 

3.1 Dissemination of the activities 
In order for the information to reach the maximum number of students possible, the dissemination of the 
programmed activities has been carried out through different communication channels. First of all, the 
training activities section of the website of the Faculty of Pharmacy has been employed as well as the 
SWAD teaching support platform (Fig.1, 2A and 2B). 
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Figure 1. Access to Tutorgrados 3.0 through the website of the Faculty of Pharmacy. 

In addition, we have used social networks, specifically Facebook and Twitter, so that the information 
could reach the students more directly (Fig. 2C and 2D). The social networks of the Faculty of Pharmacy 
have a large number of followers (Facebook: 4622 and Twitter: 6207) facilitating the communication to 
the university community, especially to students. Social networks are currently one of the technological 
tools with the greatest presence in the lives of young people thank to the dissemination and 
communication opportunities it presents and the benefits it provides for personal, professional and 
academic development. 

Finally, student associations actively participated in the transmission of Faculty information using their 
own social networks. Thus, the Instagram of the Faculty's student association has also spreaded all the 
activities carried out (Fig. 2E). 

 
Figure 2. Dissemination of activities. 
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The impact of the social networks is of special relevance. As an example, we mention here the following 
activities:  

a) The publication in Twitter of the reinforcement seminars of the 16th of March received 1511 views 
and 101 interactions in total (Fig. 3A). 

b) The activity published in Twitter on May 2 at 9:00 a.m. received 708 views and 61 interactions 
just five hours after its publication (Fig. 3B). 

c) The informative talk on the distribution of Covid-19 vaccines reached 1857 in total through 
Facebook (Fig. 3C). 

d) The announcement of the Dissemination Sessions for students of all the degrees of the first 
semester on Instagram of the student association reached 1675 people (Fig. 3D). 

 
Figure 3. Examples of the social networks impact. 

3.2 Reinforcement seminars of basic subjects 
The online game-based learning platform Kahoot is used to detect weaknesses of the students in the 
different subjects. The first hour of the seminars is used to perform a series of multiple choice questions 
organized in blocks that students answer with their mobile devices. Then, the professor responsible of 
the seminar contents analyses the results trying to identify the weaknesses taking into account the 
blocks with worse outcome. This assessment allows the teacher to adapt the seminar each course for 
each subject and degree improving its quality [3].  
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Fig. 4 shows the reinforcement seminars of basic subjects during the 2020-21 academic year. 
Additionally, the global results of the satisfaction surveys obtained for all the reinforcements of subjects 
taught during the same academic year have been represented in Fig. 5.  

 
Figure 4. Reinforcement seminars of basic subjects (2020-21 course). 

The results of each of the items evaluated (Fig. 5) show that: 

1 The majority of students (86%) value the reinforcement of basic subjects very positively. 
2 The expectations of this activity are widely met, and the majority of respondents would recommend 

the activity to another colleague. 
3 They are very satisfied with the clarity with which the contents are presented and with the 

resolution of the doubts raised. 
4 The clearest and most forceful claim of the students, expressed both in the evaluations and in the 

observations, is that the number of sessions is insufficient. 
5 Almost half of the respondents do not agree with the schedule in which the reinforcements are 

given. 

 

PHARMACY

Basic principles of 
chemistry

Biometrics

Physics and 
physicochemistry applied to 

pharmacy

Organic chemistry

HUMAN 
NUTRITION AND 

DIETETICS

Principles of 
chemistry

Statistics

Organic chemistry

FOOD SCIENCE 
AND 

TECHNOLOGY

Principles of 
chemistry

Applied physics and 
physicochemical

Organic chemistry

3492



 

 

 

 
Figure 5. Global results of the satisfaction surveys for all the reinforcements of subjects (2020-2021). 

3.3 Attendance record and satisfaction surveys 
Google Forms is a great tool for online teaching because we can record attendance, results of quizzes 
and polls. Firstly, we need to create a questionnaire with questions that could be open answers or 
multiple choice answers among other options (Fig. 6A). Results could be recorded automatically on a 
Google spreadsheet, where each column registers the answers to each question (Fig. 6C). Besides, on 
Google forms we can obtain graphs corresponding to each question automatically (Fig. 6B). 

Moreover, we can obtain information such as email of the student who answers the questionnaire and 
the exact time when the person did it. Collecting results on a Google spreadsheet allows us to work 
easily with this data, becoming a very valuable tool for online teaching [4].   

 
Figure 6. A) Example of questionnaire in Google Forms for the activity evaluation. B) Preliminary view of 

Google Forms of responses for a specific question. C) Recorded answers on Google spreadsheet.  
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The maximum capacity allowed for Google Meet sessions is 250 people and almost all of the different 
activities have reached this capacity and even more (Fig.6). Likewise, the level of satisfaction of both 
students and teachers has been high for all the activities carried out during the academic year (Fig. 7). 

 
Figure 7. Attendance and Satisfaction activities. 

4 CONCLUSIONS 
Tutorgrados 3.0 and the teaching team Tutor-Action are innovative projects granted by the Quality, 
Innovation and Planning Unit of the University of Granada. All the activities organized by Tutorgrados 
3.o and Tutor-Action have been widely accepted by university students and teachers, highlighting the 
active participation and continuous interaction of students and teachers at all times. Likewise, the level 
of satisfaction of both students and teachers has been high for all the activities carried out during the 
academic year. This personal orientation and tutorial action plan has helped or even allowed in some 
cases the adaptation of university students to the new academic situation derived from the COVID-19 
pandemic. 
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ENTREPRENEURIAL LEADERSHIP AS A DRIVING FORCE FOR 
SCHOOL SUCCESS: INSIGHTS ON SCHOOL PRINCIPAL 

PERCEPTION, PRACTICE AND EXPECTATIONS 
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University of Zadar (CROATIA) 

Abstract 
Entrepreneurship, education for entrepreneurship and the development of entrepreneurial 
competencies are contemporary theoretical and empirical concepts that are being increasingly 
conceptualized in educational discourse. An enterprising personality type and the development of 
entrepreneurial competence becomes a desirable feature and expectation in the competence profile of 
all stakeholders in education, including the school principal. Today, schools are in an extremely dynamic 
context with constant expectations for raising their quality by implementing successful leadership, 
innovative content and approaches. On the one hand, quality management of an educational institution 
with the aim of strengthening school performance becomes imperative, and on the other hand, the role 
of the principal in accordance with the stated expectations becomes multifaceted. Accordingly, different 
and multiple principals’ roles can be analyzed through entrepreneurial leadership because it is defined 
as a “form of leadership that encompasses many of the attributes of various leadership styles, 
specifically, flexibility, empowerment, and autonomy” [1]. Based on the analysis of different styles of 
management of an educational institution, we can already notice evidence-based insights explaining the 
relevance of entrepreneurial leadership in the context of achieving changes and shifts towards the 
quality of education institutions itself and educational process within. In order to gain better insight into 
school management practice, we consider it important to examine how principals interpret and describe 
their entrepreneurial leadership style because it is expected that there will be differences in the way in 
which that style is practiced and described. 

In this paper, based on qualitative research conducted by the focus group method with principals of 
educational institutions in Croatia, the aim is to analyze the multiple roles of principals and explain what 
entrepreneurial school culture and entrepreneurial management of an educational institution is in the 
perspective of the principals’ role in leadership. The empirical results show that principals have become 
aware of their multiple roles that can be associated with pedagogical leadership, distributed leadership, 
and other forms of leadership. In the statements of principals, one can clearly identify entrepreneurial 
leadership to which an increasing number of principals attach importance precisely because of the 
growing decentralization, various projects through which schools improve their teaching and other 
educational practices. Entrepreneurial leadership is not in conflict with pedagogical leadership, but these 
two leadership styles are inextricably intertwined. The results show that the successful management of 
an educational institution is best described by descriptors that correspond to the entrepreneurial 
leadership style, while at the level of qualities and competencies of the school principals who practice 
this leadership style basic properties of entrepreneurial competence stand out as most important for 
successful leadership. 

Keywords: Entrepreneurial leadership style, school principals, focus group, entrepreneurship 
competences. 

1 INTRODUCTION  
Educational institutions, regardless of the diversity of education system organization, as well as ways of 
management (centralization and decentralization), are characterized by leadership and management 
processes. Leading and managing an educational institution is a complex theoretical concept and an 
even more complex practical and procedural phenomenon which has been described through numerous 
theoretical and empirical findings. In the extensive scientific literature dedicated to this subject, there is 
a significant segment of theoretical-empirical knowledge about different ways of managing institutions, 
of the way they function and are developed while ensuring quality and good quality education [2].  The 
concepts of leadership and management are often associated with a formally responsible person and/or 
person who is the principle of the institution. Although the distribution of operations and responsibilities 
in leadership and management may differ, often the most important task and responsibility is formally, 
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professionally and personally carried by the institution's headmaster, regardless of the model of formally 
or informally distributed management.  

On the other hand, the implementation of entrepreneurship as a fundamental competence brings 
significant challenges both in the leadership and management of an educational institution. 
Entrepreneurial discourse in the educational context in the last 20 years has become relevant, primarily 
due to placing the entrepreneurial competence among basic personal and professional competences of 
lifelong learning ([3],[4]). As a result, by developing and broadening the meaning of entrepreneurial 
competence beyond the narrow theoretical framework of economic understanding and the extended 
interpretation ([4], [3]), an understanding has been established that the adoption of this type of 
competence does not only apply to students, but has become expected of all education stakeholders 
and school headmasters.  

The request to strengthen entrepreneurial competences and place them in the competency profile of a 
modern headmaster, despite the evident need, has not been fully accepted [5]. Namely, due to school’s 
unique role as an institution and organization whose purpose is entirely different from the market-
oriented activities and organizations, and partly because of narrow interpretations of entrepreneurship 
and entrepreneurial competence, the relevance of the entrepreneurial leadership and management style 
is not fully recognized. On the other hand, in the basic division of organizations to profit and non-profit, 
it is the non-profit organizations which are unique in meeting different social and humanistic goals and 
their profit is not their primary interest nor criteria for performance evaluation [6]. Despite extensive 
debates on differences between managing business processes in segments of profit-oriented 
institutions and non-profit institutions ([7], [6]), such as educational institutions ([8], [9]), it is clear that 
regardless of the institution’s purpose and orientation, the principles of management are more or less 
unchanged for non-profit organizations while sharing similar management logic as in a profit-oriented 
action context. It is particularly challenging to achieve the humanistic and social purpose of the education 
activities. According to Pashiardis and Brauckmann [5], a new way of looking at entrepreneurial 
leadership might challenge the long-held notion that ‘business-oriented’ practices come at the expense 
of ‘Bildung’ or ‘Paideia’ and a corresponding demarcation line from everything that has to do with the 
adaption of business approaches in the education system.  

The fundamental reasons for today’s increasing emphasis on the need for the principle of enterprise 
and entrepreneurial leadership and management can be contextualized through several factors. On the 
one hand, there is a need to quickly adapt to changing situations and contexts where “school leaders 
need to be able to manage crisis, uncertainty and complexity” [10:4]. Furthermore, professional 
responsibility, which can be measured in the domains of responsibility and increasing accountability, 
becomes an imperative in professionalization of the headmaster role. Globally, the headmasters are 
becoming increasingly more accountable to various stakeholders, students, parents, colleagues, 
teachers, local community and national authorities in charge of the education system ([11], [12]). The 
tendency to strengthen decentralization and change education policies challenges the headmaster to 
change his or her professional role, and this change can be reflected in practicing different leadership 
and management styles [11:14]. On the other hand, indicators of school performance and research 
show that the headmaster plays a key role in enhancing academic performance of students and school 
as a whole ([13], [14], [8]). All of the above makes it imperative to understand the way modern schools 
are managed and to enhance their efficiency through understanding parallel functioning of “the business 
model” as well as” the education model”. An enterprising headmaster, who has both entrepreneurial and 
pedagogic competences and a sense of entrepreneurial and pedagogical processes, is described by 
Pashiardis and Brauckmann as an “Edupreneurial Leader – a person who knows how to reconcile 
educational/pedagogical requirements and resources on the basis of his/her competence and expertise 
in the area of leadership, administration and business arrangements which include the ‘outside’ forces 
and resources as well˝ [5:10]. 

In the Republic of Croatia, the professional task of the headmaster leading an educational institution 
remained more or less stable over time. However, the range of jobs covering leadership and 
management and the degree of responsibility has changed greatly, thus significantly changing roles, 
tasks, expectations and responsibilities in leadership and management. This thesis about implementing 
the role of the headmaster can primarily be based on at least two important claims. First, schools are 
expected to have a higher level of efficiency in implementing numerous conceptual and reform changes. 
One possible solution for raising the level of efficiency is to strengthen school autonomy by 
decentralization (for example, reducing direct financial allocations etc.) and deregulation (more 
autonomy for headmasters when it comes to planning and decision-making). Another related aspect is 
the fact that today's organizations are undergoing major transformations conditioned by global change, 
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the development of technologies and the need to change the way “the work is done and the way things 
work”. The survey, which analyzed educational-political documents, with the aim of identifying those 
components that are significant for leadership and management [15], found that because of the desire 
to achieve decentralization, schools are gaining greater autonomy, and therefore, the headmaster is no 
longer expected to have an instructional, but a transformational role. Although the entrepreneurial 
leadership style is not dominantly recognized in the Croatian educational system tradition, there is still 
a scientific interest to explore it in the context of all the challenges that schools face, and above all 
through the prism of strengthening the transformational role of the headmaster.  

2 TRANSFORMATIONAL LEADERSHIP AND ROLES & LINKS TO 
ENTREPRENEURIAL LEADERSHIP AND MANAGEMENT OF AN 
EDUCATIONAL INSTITUTION  

Despite the extensive literature on styles and ways of leading educational institutions and different 
concepts that have been dominant in scientific and professional discourse over the past decades, our 
focus while reviewing and analyzing literature was on identifying features of entrepreneurial leadership 
and management. As evident from the number of debates over definitions, meaning, identification of 
style elements and contributions to the quality of educational institutions, this leadership style is not yet 
dominant in the literature. By analyzing theoretical frameworks, we will first encounter dominant 
leadership and management styles, such as transformational leadership [16], distributed leadership [17], 
instructional and pedagogic leadership ([18],[19], [20]), and only in some segments we will also 
encounter entrepreneurial style and ways of management. Furthermore, leadership and management 
can be narrowly linked to achieving the goals of a successful and good-quality school. If the leadership 
style corresponds to fulfilling a mission, vision and operational objectives set, then we can talk about the 
efficient leadership and management that achieves its goals. From the theoretical and conceptual point 
of view, leadership and management styles differ in their definitions, interpretations and ideal 
characteristics. However, in leadership and management practice those styles are mixed and they 
overlap.  

The transformation leadership model – nowadays seen as desirable and effective – is based on the 
premise that the headmaster can effectively influence his colleagues, i.e., use his or her positive and 
stimulating activity toward teachers to indirectly improve the quality of teaching and students’ 
achievement [21]. Transformational leadership and management primarily mean having a clear vision, 
the ability to communicate the vision effectively, and guiding all other stakeholders toward its 
achievement ([22], [23], [24]). Furthermore, this leadership style is also characterized by commitment to 
staff development, innovation (modernizing existing) and launching new education programs, as well as 
more widely involving the institution in the community. The transformational style of leadership results 
in significant changes in organizations, as it supports the development of ideas, initiatives and other 
values. 

The transformational model places a significant link in the headmaster-student relationship as a relation 
of direct responsibility to the academic achievement seen through the prism of instructional leadership 
– the teacher. One of the many features in this model is a common vision, common agreed goals they 
strive for and the logical organization of tasks and responsibilities that make those goals realizable. 
Theories on transformational leadership in an organization, including schools, indicate that there is a 
link between leadership style, organizational change and entrepreneurship [25]. Traditional approaches 
to leadership and management of an organization, including educational institutions, have been 
increasingly modernized by the results of the study and analysis of entrepreneurship as a specific model 
and mode of action within and outside the business context. Drucker (2014) believes that if schools want 
to meet these challenges, they must be enterprising and this is one way to maintain their relevance and 
preserve their core function [26].  

The entrepreneurial leadership style can be seen as a variant or form of transformational leadership and 
management of an educational institution, as competences associated with this style help headmasters 
face the complexities of the school environment such as the need for rapid changes, different factors 
that affect the success of the school, as well as the need to prepare children and young people for life 
challenges. Research has shown that people who prefer this way of leadership, with their charisma, 
influence and habitus, can increase the level of identification of others with the values of the organization, 
stimulate internalization of values, increase emotional connections and initiate a series of long social 
processes that make changes [27].  
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Theoretically, enterprising and entrepreneurial leadership is a distinct leadership and management style, 
suitable for making changes in the existing organizational environment that faces challenges and crises 
[28]. There are numerous definitions of this construct, and its basic meaning is to create a vision and 
mobilize teams and colleagues to identify, develop and achieve common goals in order to achieve 
comparative advantage. Entrepreneurship and the area of leadership and management of an 
organization are becoming increasingly intertwined these days, in particular because of the "increasing 
role of teams than successful individuals when it comes to management and the way organizations 
respond to the demands of their users" [29:123]. Headmasters are trying to achieve all of the above, but 
in a specific pedagogical context, while facing the fact that “the most striking challenges for principals is 
to be enough creative within the borders set by school authorities when setting vision and goals for the 
development of their schools to enhance an entrepreneurial attitude, building trust and distributing power 
among staff, along with having courage to think outside ‘the box’” [30:558]. Just stepping out of the 
frame and conformist elements of the headmaster role means to encourage “school innovativeness as 
an ability and quality to explore new opportunities, to act, to have the tendency to exploit new 
opportunities and to change to newly implemented innovations that result in improved school 
performance” [10]. In this respect, it is necessary to mobilize and actualize certain characteristics of 
entrepreneurial leadership in management that are proven to be effective in some other contexts, 
including educational, in order to become an enterprising headmaster with entrepreneurial leadership 
and management tools. Applying entrepreneurial leadership provides school principals with the 
necessary skills to successfully manage their schools with the aim of achieving school effectiveness 
through innovation and change [31].  

When analyzing the available literature, despite numerous determinants attributed to entrepreneurial 
leadership, we notice some very fundamental features of enterprising people and organizations such as 
innovativeness, proactiveness and risk-taking ([32], [33]). School leaders also play a key role in initiating 
and orchestrating innovations by introducing and monitoring changes, providing adequate resources 
and infrastructures, challenging misconceptions and conservative thinking, as well as taking 
opportunities to build partnerships with external stakeholders [35].  

While it is logical to assume that entrepreneurial schools are developed and formed through 
entrepreneurial management of educational institutions, we still have to be cautious because there 
hasn’t been a significant amount of research on the role of enterprising and entrepreneurial leadership 
and management in schools. While in previous Israeli studies ([25], [35]) the principal's proactive and 
organizational innovation has been identified with key characteristics, a study conducted by Yemini, 
Addi-Raccah & Katarivas (2014) highlights the motivation dimensions and the ability to build school 
capacity for change [36]. Namely, the values, the vision, finding opportunities and relying on teamwork 
are just some of the highlighted components of entrepreneurial leadership which embodies a principal’s 
“ability to execute their vision and introduce innovations”, which “depends on creating commitment of 
the school staff to their vision˝ [36:10]. According to Miller's analysis (2018), the entrepreneurial 
leadership style is also seen in financial management, communication components, especially those 
relating to communication of the mission and vision of the school and strategic action, and by making 
the role of motivating others to initiate change important. 

Studies show that entrepreneurial leadership is a dynamic but crucial process based on creating vision 
and change and includes risk-taking and decision-making capabilities [37]. The underlying dimensions 
of entrepreneurial leadership are innovativeness, risk-taking and pro-activeness, and these appear to 
be suitable skills to allow school principals to successfully manage their schools in an innovative way. 
Entrepreneurial leadership behavior is especially visible in the school principals’ ability to motivate 
teachers, as well as setting high expectations for teachers, thinking of innovative educational methods 
for school improvement, sharing and implementing the school’s vision and capturing new opportunities 
for school improvement.  

This shows that the entrepreneurial leadership style is linked to improving schools, strengthening the 
innovative capacity of schools and staff, as well as achievements and applications in the way 
educational institution’s function, in one word, through effective principal’s work and action. Comparing 
the characteristics of successful principals on the one hand and the features of entrepreneurial 
leadership and management style on the other, we can notice certain links (Table 1).  
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Table 1. The characteristics of successful principals and the components  
of entrepreneurial leadership and management. 

Characteristics of successful and efficient principals  

Motivating, encouraging, trusting and valuing colleagues to do well 

Modelling, leading by example, especially in teaching 

Providing an opportunity to undertake greater responsibility 

Promoting professional development 

Encouraging initiative and allowing people – students and staff – to experiment 

Showing interest and being generous with praise, encouragement and help in moving forward 

Knowing the names of a very high proportion of students; valuing and respecting them 

Being community-minded, involving, consulting and being engaged within the local community 

Building teams and empowering them 

Innovative heads were identified as looking out for new ideas and being entrepreneurial 

Enthusiasm, associated with commitment, passion, hard work and energy 

Approachability and the ability and readiness to listen 

Determination and decisiveness 

Determinants of entrepreneurial leadership and management style (mixing different sources: 
 [38], [39], [40]) 

Strategic Thinking and Visioning 
Driven by a vision, Risk-takers, Innovative, Good time- management skills, Creative and able to recognize 
opportunities, A good understanding of the social and political landscape 

Team Building, Personnel Management and Development 
Ability to create a culture which fosters entrepreneurial activity, appoint key people, and build a team that is 
committed to enacting the vision, ‘bring people on board’, to resolve conflict and build relationships 

Communication and Negotiation Skills 
masters at creative networking- locally, nationally and internationally, clearly articulate their vision 

Financial Resources Mobilization and Optimization 
not constrained by resources, the creative use of resources in order to aid the implementation of the school 
mission’, ready to seize opportunities 

Personal Competences 
creativity, responsibility, deal with complex information, empathy, define goals, develop a vision, learn to learn, 
make appropriate decisions, recognize limitations, seek, and analyze unstructured information, solve problems, 
take actions to overcome the risks, take initiative, take risks, think conceptually and logically 

Domain competences: 
1. Opportunities – generate ideas, identify opportunities, scan the environment 
2. Organization – acquire resources, control, coordinate, delegate tasks, develop a team, org. culture, 

organization and processes.  
3. Strategy and Management – administrate, develop strategies, innovative products and services, 

business and financial plan, implement tasks and ideas, manage human resources, monitor the work 
of others, plan process, set business goals, see the big picture… 

Relationship competences:  
Communicate, cooperate, and collaborate, deal with social customs, exchange knowledge, lead your team, 
manage customers, motivate org. members, negotiate, persuade, pitch ideas, work in team, train a team, use 
and develop networks. 

In parallel analysis of the global competence frameworks of the entrepreneurial competence of 
Gianesina et al. (2018) we can see the following components are common to all models: mobilizing 
resources, interacting and presenting, organizing and executing, leading and deciding, analyzing and 
interpreting,  entrepreneurial and commercial thinking,  identifying (and assessing) business 
opportunities, risk management (and coping with risk), planning and management, convey a compelling 
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vision, mobilizing resources / networking, value creation/ethical and sustainable thinking/adhering to 
principle and values, resilience and coping, mobilizing others/networking/supporting and cooperation 
and learning. As this is primarily a global model analysis, we can conclude that not all components are 
equally contextual in the educational context [41]. If we look at the classification of entrepreneurial 
competence, it determines three important categories based on the meta-analysis performed [40]: 
identifying opportunities, organizational and strategic components and management components. In 
order to ensure that the entrepreneurial leadership style can be more easily identified, it is necessary to 
analyze certain components. In this respect, another conceptual problem arises, and that is the fact that 
the components of entrepreneurial leadership and management are also considered to be demonstrated 
behavior, characteristics and personality traits, skills and capabilities, as well as other possible 
qualitative segments without establishing conceptual differences on whether something could be 
described as behavior or demonstrated freedom and skill.  

Based on that, we can point out that the entrepreneurial leadership style can be identified based on 
categories, and within the selected categories, the qualities of entrepreneurial leadership can be 
expressed. These qualities are often viewed as components at the personal level, someone’s 
personality and demonstrated behavior. In their study of the determinants of an enterprising principal, 
Boras and Finnigan (2010) point out that, along with a vision of development and necessary changes, 
it is equally important to possess qualities such as identifying opportunities, knowing that current and 
available resources are not an obstacle, networking and the creation of professional networks, quick 
and immediate decision-making, the importance of creative problem solving, willingness to take risks, 
the ability to identify the best people for setting tasks and initiatives, building a healthy attitude toward 
crises and organizational dysfunction as a chance for change. In their study about the characteristics of 
entrepreneurial principals, Deal and Hentschke (2005:34) have concluded that such directors are, in 
particular, "capable of motivating others, meaning they are not easily discouraged; they are adamant 
and persistent in their beliefs, pragmatic, with a high-risk tolerance, ambitious, determined, with great 
communication and self-motivation skills” [42]. Another study on the entrepreneurship in principals found 
qualities and decisions of “visionary leadership, which is the basis for identifying opportunities; courage 
and prudent risk-taking as a precondition for acting up on identified opportunities; promoting changes in 
schools; wide experience and interest, which is a prerequisite for innovation and change and the 
business sense as a mindset”[43:7]. If we compare the determinants of a successful principal to the 
entrepreneurial leadership style, we can observe certain overlaps. For example, focusing on the 
characteristics of the enterprising directors, it is highlight their total commitment, effective use of the 
available resources, having a clear vision, motivating others to work willingly towards their goals and 
being compassionate and caring. On the other hand, Table 1 shows that the apparent determinants of 
a successful principal indicate motivation, commitment, encouragement and support of others and their 
ideas, the preference of team work and working together, identifying opportunities for development and 
innovation of their school, etc.  

In a detailed analysis of the entrepreneurial leadership and management style in the educational context 
(Entrepreneurial School Leadership), S. Brauckmann-Sajkiewicz and P. Pashiardis conclude that this 
style is highly unlikely to be identified in system institutions that are dominant centrally formed and 
managed on the one hand, while, on the other hand, in schools that are well-progressing, this style is 
voluntary and occasional, and does not make a big difference when compared to other ways of 
leadership and management, for example, to “a priori” pedagogical leadership [44]. This may lead to the 
fact that an entrepreneurial leadership and management style is indeed present, but there is a lack of 
knowledge about it, precisely because of the specificity in which it is contextually (in)visible, so a more 
pedagogical dimension may prevail. Although in his analysis on the pedagogical dimension of the 
development of school efficiency and strengthening the school capacity T. Sergiovanni (1998) concludes 
that pedagogical leadership is a more efficient way of leadership than entrepreneurial leadership, he 
does not advocate full rejection of this style [45].  

On the basis of the earlier conclusion about the relationship between pedagogical and entrepreneurial 
leadership styles [45], we can also highlight a conclusion made by Brauckmann-Sajkiewicz and 
Pashiardis (2020). They predict the development of a unique hybrid combination of both styles and 
another, calling it Edupreneurial Leadership, as the new state of being for school leaders (…), which 
tends to utilize more of the Entrepreneurial leadership style in order to influence the ‘outside’ 
environment and, at the same time, utilize more of the Pedagogical style in order to influence the ‘inside’ 
environment [44:11]. That being said, and in the context of the growing transformative role of the 
principal, we find it is justified to look for the entrepreneurial style of leadership and way of work. Since 
the styles and ways of managing an educational institution – the apparent theoretical touchpoints of an 
entrepreneurial style with successful leadership and management – are intertwined, we aim to use 
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existing theoretical knowledge to identify the domains of tasks, work, challenges and actions of 
principals in which their entrepreneurial leadership and management stand out.    

3 METHODOLOGY 

3.1 Research problem, study questions and the aim of study  
Taking into account the assumption that there are multiple roles and tasks that ultimately make a 
principal's job extremely complex, the problem of this study was to identify the potential multiple roles of 
a principal in leadership and management and the specificity of the work and their way of performing it, 
primarily with the aim of identifying elements of the entrepreneurial and leadership style. The aim of the 
study was to examine some basic determinants and specificities of a principal’s work and activities in 
the Croatian education system, and then identify segments of leadership and management in which we 
recognize the presence of the entrepreneurial leadership element. Based on the aim set, study 
questions were focused on: recognizing key topics that can be identified in the principal's discourse, 
responding to questions related to how successful schools and the challenges that stand in the way of 
their success are perceived, and in what areas of work, actions and functioning of an educational 
institution are elements of entrepreneurial leadership and management expressed (those elements 
which can also be viewed through the components of entrepreneurial competence). 

3.2 The method of research 
The study was carried out using qualitative approach and was realized by using the focus group method. 
The group focus method was assessed as most appropriate in the context of the questions raised. For 
the purposes of conducting the research, a focus group application protocol was developed, with an 
emphasis on the development of specific issues that served as a way to gain insight into the 
determinants of work and subsequent discussions on the role and manner in which principals run the 
institution. The specificity of the method itself, which is reflected in establishing the dynamic group, has 
enabled gaining insight into the complexity of a principal's work by the determinants of successful 
leadership through the narrative about the practice itself and the expectations that principals have in 
their work. Through successive focus groups (8 in total), we tried to collect narrative qualitative material 
by leading through questions and developing a planned discussion. Data preparation consisted of 
complete transcription and data processing. The full transcription of the content of the focus groups 
contains a total of 140 pages of narrative qualitative material. Data processing and analysis are based 
on the parallel application of thematic analysis (with the aim of identifying key topics discussed by 
principals when they perceive their work), as well as open and axial coding procedures according to a 
part of pre-defined and pre-prepared codes in view of the theoretical analysis of the entrepreneurial style 
of leadership in an educational institution.  

3.3 Research participants 
Participants in this study were principals of educational institutions in the Republic of Croatia. A total of 
8 focus groups were used for this study, with the realized sample of 48 respondents. After 8 the focus 
groups we achieved a content saturation of the researched topic, so no further surveys were performed 
using this method. When choosing respondents, we were guided by the fact that our realized sample 
was heterogeneous, because principal population is also heterogeneous. We have therefore paid 
particular attention to the representation of the principals in relation to the type of schools (elementary 
schools and high schools, with regard to their profile), the size of schools with regard to the number of 
students and employees (big and small schools), the location of schools (urban and rural), how long a 
person has been a principal (first-time principals, experienced and long-time directors), etc. While 
sampling in qualitative research is not based on the principles of classic quantitative sampling, we can 
say that participants to a certain amount reflect the national profile of a principal.  

4 RESULTS AND DISCUSSION 

4.1 Topics identified in narrative discourse about the leadership and 
management in educational institutions 

Through the first research problem, we sought to identify the key topics that appear within the narrative 
about the principal's operations and their roles. The first identified topic refers to the global complexity 
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of operations and simultaneously expressed satisfaction with their work. Namely, most principals 
are satisfied with their work, although they bring up a lot of stressful situations and problems they face 
almost on a daily basis. Most principals actually do their job out of love and as a meaningful continuation 
of their careers in education. Given the responsibility and stress and everything they're going through, 
we can conclude that being a principal is extremely demanding and dynamic.  

"I am generally satisfied with my job. Of course, there are tough times. There are new 
challenges in this business, on a daily basis, that act as driving forces. Once it becomes a 
routine, it's all easy.”  

In addition to the global complexity of jobs, we can identify exceptional job dynamics, reflected in a 
sentence by one of our interlocutors: "The problem is the job dynamic – the job never stops.” 

Furthermore, the second identified topic relates to the motivation for the entry into the principal’s 
office and work motivation that respondents unanimously identified as the fundamental driver and the 
essential dimension of the principal’s work. A positive adrenaline and a desire to do something (also, a 
chance for professional affirmation) are the basic motivators and driving forces behind a principal. 
According to them, other motives are a career advancement as a logical step forward after teaching. 
Principal’s job represents a great challenge, which is also a great motivating factor. We learn from the 
principals’ narrative that every working day is a new motive, as principals live and work in a pretty 
dynamic environment and in a system that is rather disorganized at first sight. The biggest challenge in 
the work, and also the biggest the motive, is the fact and the need to adapt to new situations, which also 
gives the principals an additional margin of maneuver for innovation, creativity and entrepreneurship in 
their work. 

"Formally speaking, our laws, statutes and acts in a way describe and define what a school 
principal does. When you grasp what it is, you realize there are a lot of possibilities opening 
up for you. It's an exceptionally challenging and dynamic situation. In that given space, you 
can – as they say – do absolutely nothing. Sit in the chair and stare out the window the 
whole day. But, on the other hand, you can also make a great difference.”  

Most of the principals think that the basic motive for doing their job is the desire and will to change 
something in their school. Our respondents, who are looking to make possible changes, listed some 
examples, such as “to rejuvenate the team, because young people have new knowledge, motivation and 
energy for work; to make sure the school is equipped with new computers and closely linked to this is also 
a better organization of the collective and the possibility of entering new projects in order to finance further 
development of school and staff; the possibility to switch to new and better systems, that the whole process 
is better organized (e.g. transition to the e-register)”. Our respondents say that despite numerous 
challenges, a principal’s job is very rewarding. The highest award doesn’t have a tangible value, but is 
acquired through satisfied staff, students and parents. As principals are mainly elected from the collective, 
from the system, they see best what is wrong and believe that they will be able to change and improve 
those things if they became principals. The pursuit to recognize this area of change and make changes in 
it through continued and dedicated joint effort with teachers gives the principals the opportunity to take 
good and make it better.  
The third identified topic within the narrative is the image of the ideal principal, which speaks a lot about 
components that are important to principals and that they strive for. The ideal principal embodies the 
qualities of a good leader, a fair and just authority, but also a quality workflow organizer.   

"The principal is the first among equals. He/she must be a team leader. They must be 
aware that as leaders, they must not only exercise their authority, but assert their 
achievements in order to be respected as an authority. They have to keep putting together 
a team and their basic task is to always keep creating a good atmosphere. That is, creating 
a collective with warm human relations, contributing to project development, having visions 
and missions. They have to be very distinctive and clear in that sense. They have to know 
how to delegate tasks. Those are basic principal’s duties, and if this wheel starts turning, it 
can become dynamic.”  

The image of an ideal principal is an extremely important component of the narrative on a principal’s 
duties and of the perspective in which their leadership and management are viewed. Although we can’t 
draw a conclusion from the resulting narrative as to how close our interlocutors are to this ideal in the 
quality of their work, it does show a significant level of awareness of the complexity of the work in the 
area of leadership and management of an educational institution. A statement of one of the research 
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participants may best show the complexity of the principals’ job and the wide scope of their work and 
responsibilities:  

 "Maybe they should have five degrees. In architecture and construction work, and be a 
lawyer and an economist and a professor of something… A Superman, in short.” 

Based on the questions we posed and discussions we raised, our analysis brings us to the fourth 
identified topics dedicated to the tasks of the principal and the respective competences for their 
successful implementation. When asked what are the main things the principals do, most of them 
answer: “Everything – everything there is.”  

“From broken faucets to construction work. I find myself in a situation where I tell the 
plumbers not to forget to put rubber seals in the sewer pipes. And they did, they forgot. Fix 
broken toilet bowls, get the other stuff and put the silicone sealant. Literally.” 

In an identified narrative element dedicated to the work of principals (with “everything there is” as a 
common denominator), which refers to all duties, they also pointed out that it refers to the formal, 
professional and personal responsibility that a principal takes on. The principal is, de facto and de jure, 
responsible for the functioning of the institution they are leading. In addition to standard, day-to-day jobs 
related to the administrative nature of work and taking care of the overall functioning of the institution, 
there are other, strong drivers of change in educational institutions, and those are current projects 
funded by different European funds. Project management with the aim of developing the institution they 
work in is seen by majority of principals as a chance to improve operations and come closer to higher 
quality of the educational institution. The specific challenge in this segment is about investing time in 
projects and efforts to motivate teachers:   

 “Most of the time goes to project management because the absolute responsibility lies on 
principals, whether they will withdraw the funds or not and whether they will pitch the 
projects properly. It is a very extensive work and it is difficult to motivate teachers to do the 
projects.” 

One part of our participants indicates that the most time-consuming activity is project management, while 
others name ongoing problems: legal and financial affairs and working with clients, namely with different 
stakeholders outside the institution. 
Some specific aspects of work were noted within the fourth identified topic related to the principal's job, 
and those aspects are getting more attention from principals. Those are crisis management and stress 
management, and to establish effective cooperation within and outside the educational institution. 
Stress is perceived by principals in different ways, but the most common source of stress are the daily 
unexpected and sudden tasks, as well as the concern about keeping the job, relationships with associates 
and the possibility of inspection and other kind of supervision of the institution. The necessary 
competences expected in the management of day-to-day situations, crisis management and stress 
management areas are: the ability to solve unpredictable situations, knowledge of first-aid and its 
implementation, the ability to cope with and adapt to any situation (“Every new day at work is a new 
adventure...”), the ability to make the right, timely and professional decisions, and overall, the ability and 
strategies of coping with stress and challenges of the workplace.  

“We principals simply burn out because we carry a lot of weight, trying to find ways to keep 
our job and to run the school. If you want your school to be good, if you want projects, if 
you want to be everywhere, it consumes you to a great extent...” 

Earlier, while identifying a global view of the principal's job, we noticed an aspect of the job dynamics 
which principals find complex and dynamic on the one hand, but also burdensome on the other hand – 
a factor that can generate stress. Perhaps this is best reflected in the example of the inability to plan 
daily tasks because a whole range of unpredictable situations can happen in a single day. 

“You cannot plan your day, I agree. Something always happens. The secretary and I keep 
writing down what we have to do. You have to monitor all these contracts, when they expire, 
when the boiler operator has to get his medical exam, when some colleagues have to 
undergo the health and safety inspections or an annual physical exam... Sometimes I wake 
up during the night and write down in my phone what I have to do the next day.” 

Furthermore, another significant specific factor in the work is cooperation and communication within and 
outside the educational institution. The basic form of principal’s work, actions and the way they run an 
institution can be described by the concept of interactive communication.  In this respect, psychological 
and pedagogical aspects of work such as the establishment of effective cooperation and professional 
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relationships, the motivational aspects of working together by uniting colleagues and focusing the energy 
toward the realization of the institution's vision, communication aspects in working with students and 
parents etc. are particularly distinguished.  

“The most stressful part within the facility are interpersonal relations. It's a lot easier for 
people to handle the kids than each other. As they say, working with people is the hardest. 
Well, isn’t it? I think that's what frustrates people the most. It is very important that the 
principal is a normal and stable person…” 

Communication skills are closely tied to the interaction element of relationships. All of our interlocutors 
agree on the communication qualities of principals, describing them by the terms of eloquence, balanced 
communication style, diplomatic but sincere and authoritarian communication for clear understanding of 
the expected work tasks, jobs and organization of the work in general. Based on the in-depth narrative 
analysis, the fact is that the principal of an educational institution is a sort of brand that faithfully 
represents the institution and the collective for which they are responsible, who is unique in its style of 
leadership and management within and outside the institution, and who is a recognizable identification 
factor of that educational institution.  

4.2 Identification of the elements of the entrepreneurial style of leadership of 
an educational institution 

In parallel to identified topics in the principal narrative described above, the second level of analysis was 
aimed towards identifying elements of the entrepreneurial way of leadership and management. In the 
overall empirical material, which was the subject of this analysis, the concepts of entrepreneurship, 
enterprise and entrepreneurial way of leadership and management etc. were not directly identified. This 
finding tells us that principals directly and explicitly do not describe themselves, nor do they perceive 
themselves in the domain of entrepreneurial leadership and management, at least they’re not using the 
terms that we could directly link to this style. One of the reasons for this finding can be linked to the 
previously explained theoretical setting that, by its nature, educational institutions are not primarily 
viewed as classical organizations, especially those operating in complex contexts that can then be 
valued by entrepreneurial management as a criterion of success. On the other hand, what determines 
educational institutions is their management in the context of non-profit organizations, within which 
classical leadership and management models can be applied, recognized by available literature 
dedicated to the entrepreneurial style of leadership and management. This shift can be analyzed 
primarily through an interdisciplinary understanding of entrepreneurship, which, despite some other 
elements of traditional understanding within the context of the origin of economic discipline, is becoming 
a standard and increasingly accepted framework within which the dimensions of entrepreneurship can 
be viewed in other contexts, including education. The interdisciplinary definition of entrepreneurship that 
is acceptable in the context of entrepreneurial management and leadership, the development of an 
entrepreneurial culture is, for example, the definition by Kuratko (2007), who in his interpretation 
determine entrepreneurship as a dynamic process of vision, change, and creation. Basic assumptions 
for achieving entrepreneurship are: application of energy and passion towards the creation and 
implementation of new ideas and creative solutions;  willingness to take calculated risks – in terms of  
time, equity or career; the ability to formulate an effective venture team; the creative skill to marshal the 
needed resources;  the fundamental skill of building a solid business plan; and, finally, the vision to 
recognize opportunity where others see chaos, contradiction, and confusion [32].  

Based on the above definition as one of the narrative material analysis criteria, we see that identifying 
elements of entrepreneurship and entrepreneurial leadership style does not necessarily require 
explicitness when it comes to terms and discourse used by our respondents. Based on the analysis, 
inductive and deductive coding and the formulation of topics within the thematic analysis of transcripts, 
we can recognize and explain the topics within which competences, skills and abilities and the 
components of competency corresponding to the theoretical meaning of terms “entrepreneurship” and 
“entrepreneurial management” are identified.  

The complexity of a principal’s job certainly contributes to the affirmation of their different competences, 
knowledge and skills, and a part of those factors is directly linked to entrepreneurship. In the narrative 
part of the study (identified topics and complexity of the description of daily activities), although we 
expected to see explicitness of strategic thinking and planning, we concluded that no significant 
recognizability was attributed to this segment in our study. More importance was given to the explanation 
that principals must have a vision of development and the direction of development of educational 
institutions, while specific strategic planning as an operational segment of realization of vision did not 
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get much narrative explanation. However, the entrepreneurial style of management is recognized in 
domains and assessments of competences necessary – both implemented and required – for successful 
and efficient work. The need to practice and affirm the entrepreneurial leadership and management style 
is evident in the components of the business management of an educational institution. Based on the 
insight into the study results, financial and business management segments stand out as a part of the 
job that presents the biggest challenge in principals’ work, together with general daily management and 
leadership jobs. In the identified topics, we find accounting, financial business and planning, following-
up on the implementation of business and economic plans, and in general, economic knowledge and 
skills that principals find necessary in their work. In these themes that can be directly linked to the area 
of entrepreneurship, we conclude that respondents keep returning to them in their examples, while 
explaining their relevance from multiple viewpoints. At the same time, while assessing financial and 
business leading and their respective competences, basic for successful leadership and management 
of an institution, the respondents point out that as educational professionals they have the least 
knowledge and competence in this field of work. One of the interlocutors points out: “Some things you 
can't even learn at first, it takes a year to learn the ropes his business. In the beginning, the most 
assistance is needed with accounting and legal affairs. We have to be in control because we sign 
everything and everything is our responsibility.” 
Furthermore, although these jobs may be standard and well-established, the area of law-administrative 
matters relating to different domains of running an educational institution is closely linked to the 
entrepreneurial style of leadership and management. In this context, our principals' statements show that 
it is difficult to be a successful and enterprising principal unless you have, at the same time, taken into 
account the knowledge and competences in the legal and legislative segments of school operations. “It 
would be difficult to perform this function and do this job without a secretary who is also a lawyer.” On the 
other hand, this can be illustrated by a statement from one of the principals, as an example: “When you 
get a new student, you have to enter their name in the class register and school register. You can't wait 
for someone else to do it for you. We need to know the sequence of events. From proper documentation 
management to the homeroom teacher tasks. All those key operations related to the way the school 
works.” Multidimensionality and complexity of jobs while expecting principals to think outside the box 
mobilizes a number of features and characteristics associated with entrepreneurship, such as innovation, 
initiative, risk-taking and the desire for achievement. 
In our study we found that the necessary competences for effective leadership, as well as those belonging 
to the entrepreneurial style, are closely intertwined throughout the overall length of service of a principal, 
regardless of the principal’s experience measured by the number of mandates. It is also difficult to identify 
precisely what one group of principals is missing compared to another group, since their acquired 
professions had been different before they became principals. In other words, some of them are 
pedagogues, some are psychologists, most of them are teachers (in different subjects), and in fact, they 
all took the helm of the institution where they had previously worked. Regardless of the initial profession 
they come from or the areas they work in, our respondents point out the following while answering the 
question about performance and efficiency of principals: “We must be managers, lawyers, economists, 
psychologists and pedagogues.” 
As for the specific competences necessary in the competency profile of a contemporary and successful 
principal, the following components stand out: pedagogic leadership, business leadership and motivational 
and communication aspects of leadership and management. The self-assessment of competences in the 
field of pedagogical leadership is relatively satisfactory, because our principals began as teachers and are 
extremely well-acquainted with the nature of the basic processes that take place within educational 
institutions. Furthermore, in the business-leadership segment, tasks relating to human resource 
management of an educational institution are particularly grouped. This is primarily related to professional 
development and growth of the employees, which a principal must also take into account. Business and 
project leadership is a part of activities and operations in which principals come closest to the 
entrepreneurial way of leadership and management, but at the same time, they assess themselves the 
least trained in that part when they take office as principals. In this area of duties and competences we 
can recognize the importance of marketing and promotion of school as an essential element of visibility 
and transparency in work. The third single category includes motivational and communication components 
which, in our opinion, have become equally relevant in all of the identified styles of running educational 
institutions, which also applies to those seeking to define their way of management and leadership as 
entrepreneurial.  
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5 CONCLUSION 
In the wake of changing the role of principals, the expected professionalization of the principal's 
profession and all the challenges they face in getting their work done, we have tried to check some of 
the determinants of the principals’ profession in this paper through a personal narrative view, thoughts 
on leadership and management styles and personal characteristics of principals running their schools. 
The results of this study show that the principals of educational institutions, when talking about their 
experiences, jobs, challenges and describing everyday situations, are indirectly addressing the 
elements of entrepreneurial leadership and management. Entrepreneurship as a concept and related 
associated terms such as enterprise, creativity, etc., are not explicitly a part of the principals’ narrative, 
nor a part of their professional vocabulary. On the other hand, based on the insight into the ways in 
which educational institutions are run and managed, our expectation was not directed toward the explicit 
nature of entrepreneurship as a basic indicator of criteria, but rather the need for the elements of 
entrepreneurship in the very implication in which it is more likely to occur.  

The results show that in their job descriptions, work modes and the challenges of the day-to-day 
management of education institutions, principals do not use explicit terms that imply entrepreneurial 
leadership as described in books. No one explicitly said or described themself as an entrepreneur in 
any way. This result is not unexpected, because we are still unsure about how tied entrepreneurship is 
to business context and how applicable it is in the educational context. At the level of job description 
and key topics, we have identified the transformational role of the principal, while at the level of the 
necessary knowledge, skills and competences, we are gradually seeing the rise of entrepreneurial 
leadership elements. By taking a transformational role, principals practice and nurture different styles, 
shapes and ways of leadership. However, when it comes to global overview of principals’ tasks and 
parameters of efficient work, we can find elements of entrepreneurial leadership and management. The 
study results indicated that all principals participating in the study showed attributes of applying 
entrepreneurial leadership practices and incidentally used entrepreneurial leadership skills fruitfully in 
leading and managing the schools. 

The entrepreneurial way of managing an educational institution is not in conflict with other styles – it is 
dominantly recognizable when it comes to principal’s job, globally speaking, and in qualities that a 
principal should possess in their competency profile. For example, principals see a significant need for 
enhancing their competences in the field of financial management, classifying those tasks as a 
necessary part and area of work they had encountered the least when working as teachers. On the other 
hand, the area of pedagogical leadership was assessed as necessary and well-known, because 
effective school management means to understand and manage a complex process, such as education.  

Although the research so far has been related to specific educational contexts, which are not quite 
comparable because they are based on a different cultural grounds and organization of national systems 
and the organization of the work of schools itself, it is still possible to draw some comparison. In our 
study, we have clarified the perception and identification of a principal in the context of entrepreneurial 
management of educational institutions. The similarities are seen in general overview on their own 
leadership practices and, for example, the results of Malaysian and Israeli studies, where principals 
apply different approaches to work in order to overcome a number of structural obstacles imposed on 
them by educational systems. It is important to note that they do not break the rules of the profession, 
but while encountering legal regulations and organizational framework itself, they seek adequate 
solutions, which reflects their entrepreneurial spirit.  

Finally, the question remains whether entrepreneurial leadership of an educational institution is one of 
many leading styles, and whether it is an alternative to some theoretically and empirically well-defined, 
affirmed and explained leadership styles. A uniform answer to this question cannot be given, at least 
not from the level of concrete empirical results that we have gathered in this study. Furthermore, the 
identification of a certain leadership style depends on the context in which this style is viewed and which 
aspect of the results and the achievement of this efficiency we associate it with. This study shows that 
the entrepreneurial style of leadership can be identified in research and narrative that globally cover the 
work and duties of a principal. In further empirical checks, it remains to verify the assumption confirmed 
by this study, that entrepreneurial leadership of an educational institution is a more dominant style that 
can be identified when it comes to global overview of principals’ role and the ways in which it, globally 
and overall, rethinks the role of the head of the institution. The set assumption is consistent with the 
primary definition of entrepreneurial leadership as a distinctive type of leadership required for dealing 
with challenges and crises of current organizational settings, which has increasingly been applied to 
improve school performance. In our study, the principals have described their practice in terms of the 
numerous challenges they face, which must be adequately addressed, with the aim of improving the 
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school in all fields. From all of this, the extensive results of this study show that at an implicit level of 
understanding the entrepreneurial leadership style is becoming highly valued when it comes to 
assessing the effectiveness of such a style and performance of the school. However, it remains 
insufficiently affirmed and recognized in practice due to lack of assessment of principals’ efficiency in 
the application of the entrepreneurial leadership elements in their educational institution.  
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Abstract 
Posing unprecedented and unforeseen challenges to the educational system globally and across all levels, 
the SARS-CoV-2 pandemic worked as a powerful catalyst in the innovation of teaching practices. 

In many cases, online and extended classrooms offered the chance to revise the course pedagogy to 
accommodate lockdown measures, quarantine, and social distancing. Meanwhile, the pandemic may 
foster better constructive alignment among the intended learning outcomes, teaching-learning activities 
(TLAs), and modified assessment strategies — or altogether innovating an existing course. Moreover, the 
employment of active TLAs may cope with the lack of motivation and involvement that sometimes labels 
online education. 

This work sets in the Science, Technology, Engineering and Mathematics (STEM) higher education 
framework. The connection between innovative teaching before the pandemic and how COVID-19 affected 
traditional teaching methodologies is approached by discussing tools and their drivers. 

Strengths and weaknesses are pointed out, including the TLAs and examples of relevant pedagogical 
frameworks tools are involved in or based on, respectively. A novel approach to discuss the adoption of 
tools along a four-axis domain (space, time, user activity, and interaction) is presented. 

Finally, implications in a short-time horizon scenario characterized by extended classrooms and the 
changes that could be irreversible in the long run are addressed. 

Keywords: Covid-19, teaching tools, teaching-learning activities, innovative teaching, digital technology. 

1 INTRODUCTION 
Before the great changes and disruptions brought forth by the COVID-19 pandemic, teaching in higher 
education Science, Technology, Engineering and Mathematics (STEM) disciplines was still predominantly 
traditional in nature. The teacher speaker is the typical figure to be found. Aiming at covering as much content 
as possible in the available time, the teacher speaker usually leaves the bulk of the work — i.e. learning, 
organizing, applying, and solving problems — to the students’ activity. Notwithstanding that applying the 
knowledge and solving new problems is of greatest importance in the STEM disciplines. Granted, tutorials 
and occasional laboratories are often part of the activities but are still not enough to ensure a completely 
satisfactory alignment with the intended learning outcomes (ILOs) that most professors desire for their 
students — those related to the highest levels of Bloom’s revised taxonomy [1] (Fig. 1). 

 
Figure 1. Revised Bloom’s Taxonomy.  
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Traditional teaching methods work good enough for the brightest students, who naturally engage by 
themselves in these higher-level activities [2]. However, if poorly engaged, the majority of students tend 
to develop a surface approach to learning. 

Innovative teaching interventions work and are desirable, as widely described in the literature [3], [4]. 
One of the main overall conclusions from Hattie [4] is — indeed — that a wide range of actions can 
promote academic achievements1. In recent years, their adoption has risen, also thanks to institutional 
policies: at Politecnico di Milano, for instance, many courses started to include an innovative teaching 
activity, mainly through the flipped classroom approach. Still, their adoption is not widespread yet. 
Moreover, the inclusion of innovative teaching elements in an existing course requires a check for 
coherent alignment between ILOs, teaching-learning activities (TLAs) and assessment tasks (ATs) 
strategies in the course pedagogy — which is mandatory for teaching innovation. 

In this context, the forced shift to online teaching due to the new SARS-CoV-2 pandemic has the 
potential to act as a catalyst for the diffusion of innovative teaching practices. Indeed, there is much to 
be learned by the experience, and some changes may be irreversible. 

This work inspects how the pandemics have changed the teaching-learning practices with particular 
attention to the online tools that supported the switch to remote classes. 

Concerning the tools, a four-dimensional classification is here presented: the different typologies of tools 
are classified according to their features related to attendance/space, time, user activity, and interaction. 
Lastly, the use of online tools is discussed in the short- and medium-term, with a particular focus on the 
framework of extended classrooms. 

2 TEACHING DURING THE COVID-19 PANDEMIC 
In March 2020, countries all over the world imposed lockdown measures as the new Sars-CoV-2 virus 
spread. This posed an unprecedented challenge to the education institutions: rearrange the in-presence 
courses to an online modality almost overnight. Granted, the emergency and its stringent time 
constraints did not allow a focus on online pedagogy, which is the main reason why “emergency remote 
teaching” (ERT) differs from “online learning” (OL) [5]–[7]. 

The former refers to a temporary online shift due to external circumstances, to revert as soon as the 
situation improves; the latter, instead, is a course entirely planned and designed for remote delivery. 
Hence, unsurprisingly, OL is not inherently worse than in presence learning [5], while ERT may often 
be. Part of the reason is due to the specific expertise required for online learning, comprising not only 
content knowledge and pedagogical knowledge but also technological knowledge — with all the 
interplays among the three as in the TPACK framework [8]. Indeed, among the many ERT experiences 
reported in the literature, it is clearly stated that instructors’ previous expertise in OL is most beneficial 
[9], [10]. Moreover, teachers familiar with teaching methods promoting involvement and interaction — 
such as group activities and projects — achieved better results. This highlights the importance of 
engagement, an issue in ERT (and OL) that is likely to occur compared to a physical classroom. 

Further issues were encountered in ERT [11]: the availability of a stable internet connection along 
with proper equipment is not to be taken for granted, and the same is true for a proper quiet place to 
follow the lectures. It is important to note that providing recordings or allowing to carry out the required 
activities asynchronously can effectively mitigate this issue. 

In light of the characteristics and issues of remote teaching and learning, proper exploitation of online 
tools for the teaching-learning process is fundamental. Each tool can be better suited for a specific 
TLA, potentially suggesting or enabling new ones depending on its usage. This — along with 
increased dexterity in their use — may influence the instructors’ way of teaching even after the 
pandemic, in the direction of innovative teaching practices supported by online tools. According to 
Koheler & Mishra [8], online tools should not be used “for the sake of it”, but to promote the students’ 
learning and understanding, with a specific pedagogical aim. 

 
1 Most of the meta-analyses employed in Hattie's work do not refer to universities. However, as the author himself argues [17], there 

is enough data to support the conclusion that what works in K-12 also works in universities — where applicable. 
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3 ONLINE TOOLS AND THEIR FEATURES 
Literature abounds of case studies and tools used in ERT due to the COVID-19 pandemic, with some 
software having roots in previous literature. 

The purpose of this paragraph is to relate and discuss macro-categories of online tools to the situations 
in which their use is of help while teaching a course. 

Table 1 collects only some of the existing tools, altogether with some associated TLAs and ATs. Only 
the main features are displayed, albeit tools may be used for multiple TLAs or ATs, e.g. Cisco WebEx 
as a videoconferencing or polling tool. 

The main typologies of tools were identified following a bottom-up process, i.e. from the specific tool to 
the general category depending on its features. Tools were retrieved from both the literature and the 
authors’ previous knowledge. 

Table 1. Clustering of the main typologies of tools and their related TLAs and ATs. 
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Table 2. A 4-dimensional classification of the different typologies of tools. 

 

Table 2 highlights the appropriateness of a tool according to four main drivers (i.e. axis): 

• Space: where are the TLAs and ATs meant to take place? 
• Time: are the different actors expected to perform, carry, or complete activities and tasks 

simultaneously? 

• User activity: are the activities designed to be individual or collaborative? 
• Communication: is the information intended to be shared unidirectionally, bidirectionally or multi-

directionally? 

Hereafter, a brief description of the previous drivers is presented. 

3.1 Space 
The environment is essential for the teaching-learning experience. It is composed of a physical or virtual 
place and its furnishing, some actors, and actions that could be performed inside it [12]. This implies the 
interaction with the environment and with the people inside it. Therefore, the location and its 
configuration may allow or impede sociality in the learning experience. 

Online tools may empower the possibilities given in the specific environment, e.g. allowing for remote 
attendance in extended classrooms, proctoring summative assessment for online classes, or providing 
flexible digital collaborative environments for group works. 

Flexibility is key to online tools. Although natively digital, not all tools are intended to be used exclusively 
in online classes. Therefore, dual-use platforms show to be more flexible than others in terms of use. 
But flexibility can be found — among others — in accessibility, customisation, and adaptivity to the 
situation. 

Unsurprisingly, online environments can apply all the considered typologies, while only a few 
(videoconferencing, presentation, and polling) seem that could be easily integrated into in-presence 
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activities. This is not an issue in the case of OL, but for ERT the professor should carefully consider the 
effort put into learning the tool compared to its lifetime [13]. 

In the framework of extended classrooms, it is essential to rely on videoconferencing tools to incite 
synchronous interaction among in-presence and remotely-connected students, reducing barriers. Using 
these tools alone is often not enough: ambient microphones and cameras in the physical classroom 
may be required. 

Moreover, in teaching methodologies involving experience as a milestone such as Kolb's Cycle, the 
environment may be crucial. Indeed, tangible laboratory experiences are essential factors in STEM 
education. 

3.2 Time 
Time management is pivotal for ERT and OL. The teacher has to choose synchronous and 
asynchronous TLAs and, according to them, suitable tools. In his work, Mutawa [14] compares different 
features of synchronous distance learning (SDL) and asynchronous distance learning (ADL) from both 
students’ and teachers’ perspective. 

The main difference between ADL and SDL stands in immediate interaction with the teacher and other 
students, which is considerably higher in SDL. Asynchronous TLAs, on the contrary, are more flexible 
in terms of schedule and require less powerful technological systems; these aspects make them 
particularly suitable for student-workers and allow them to overcome digital and infrastructural divides. 
It is important to notice that many synchronous tools can provide material (e.g. lesson recordings) to 
students who cannot follow the lesson synchronously, being however less effective than synchronous 
TLAs. 

According to preliminary findings [15], students attending synchronous classes obtain better results. 

Synchronous and asynchronous TLAs can alternate into the same pedagogical framework. Indeed, in 
flipped classrooms, students can access the materials in MOOC repositories or LMS asynchronously. 
Later, using videoconferencing tools or in presence, they can discuss synchronously within the class. 

At last, considering extended classrooms, teachers should reflect on the use of synchronous tools to 
achieve a simultaneous attendance of in-presence and remotely-connected students. 

3.3 User activity 
Interaction among students and teachers is essential in the learning process [16]. One of the main issues 
in ERT is the lack of the social aspect in TLAs, both among students and with the teacher, accentuated 
by the fact that many online tools used for teaching are meant to be used individually. 

As visible in Table 2, Collaborative Environments are the only ones explicitly conceived to allow students 
to work and think together. 

Nevertheless, software evolution integrated collaborative features in online tools. For instance, 
videoconferencing tools introduced breakout rooms, where students can work together aside from the 
lessons. However, the functionalities are still the same as in the principal room, i.e. chatting and 
video/audio sharing. 

Teachers may also design TLAs requiring collaboration among students, exploiting software mainly 
intended for individual use. As an example, the teacher can propose a quiz to the classroom to be 
answered as the outcome of small group activities. 

It should be noted that the use of synchronous collaborative tools in extended classrooms is not 
immediate because it depends on several factors e.g. number of students, in-presence and online 
participants, etc. On the contrary, the use of individual tools is easier to be integrated into such a context. 

3.4 Communication 
As already reported, learning is social [16]. Therefore, communication — whether written, verbal, or non-
verbal — is essential. The richness and quality of information help the students in their learning process. 
On the other hand, the continuous collection of feedback may provide the teacher precious data to 
improve the course. 
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Being the above-mentioned richness and quality strictly linked to the features of the tools — e.g. non-
verbal information shared using a camera in a videoconferencing tool or verbal information provided 
filling a questionnaire —, in this context the focus is on the direction of this exchange. Communication 
is here defined as (see also Fig. 2): 

• One-Way (1W), when it is carried by the tool only from one actor to another one, i.e. teacher-to-
student or student-to-teacher; 

• Two-Way (2W), when the second actor can provide further information back, i.e. from the student 
to the teacher and vice versa simultaneously; 

• Multi-Way (MW), when there is maximum freedom in sharing information, i.e. student-student and 
student-professor, in both ways. 

 
Figure 2. Visualisation of the different typologies of communication inside a class. 

As visible in Table 2, there is a good repartition of tools in the three categories. Proctoring systems are 
intended to monitor the students during exams, thus are not 2W or MW (though AI may provide feedback 
to the user). Same for MOOC repositories, meant to provide learners with information through video 
lessons and assessing it with exercises, questions, or quizzes. 

Interestingly, collaborative spaces are powerful tools. They are developed to create, keep, and share 
(multimedia) information among different stakeholders. On the other hand, Forums and LMS can provide 
MW communication related to exchanging data, posing questions, discussing, etc. 

Polling has been set to a 1W level because results are generally not returned publicly. Regarding this 
topic, tools like Socrative, Kahoot!, Wooclap, and Zeetings stand out because they are developed for 
interactive lessons. These are 2W tools, since users can create presentations, poll attendees, and 
share/comment the results live — yet having reports to be analysed after the seminar/lecture. 

4 DISCUSSION 
As already stated, COVID-19 acted as a catalyst in education, like it did in many other fields such as smart-
working and remote collaboration. It primarily changed the perspective on online working: from a loss of 
efficiency to a real opportunity for both education and businesses. Indeed, today people are more used to 
online tools and more familiar with the integration of online activities into their daily work. Specifically, over 
the last year teachers enriched their digital skills and got used to online teaching; this is crucial, as the 
experience of educators in OL is a fundamental aspect in the success of remote learning [9]. 

On the other hand, even tools underwent substantial changes. This is particularly true for tools designed 
for smart-working. Indeed, the systems, platforms, and software — taking advantage of the massive 
“newcomers”, i.e. thousands of courses redirected online — integrated educational features to apply to 
different contexts. 

It is then reasonable to think that the experience brought by ERT will be exploited at least in a short-
medium timeframe. 

Of course, tools must be picked carefully. They should enhance the constructive alignment of the 
program, though someone could use software simply to reduce the effort associated with teaching. 
Online tools should suit the TLAs and ATs that are most beneficial to the course ILOs. Regarding this 
topic, a work [13] reports some generic — yet essential — questions to help the selection process. 
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In the learning context, online tools may be of great help in promoting innovative and active TLAs. For 
instance, MOOC repositories may play an important role in implementing the flipped classroom 
methodology; meanwhile, tools like Wooclap or collaborative environments as Miro could be beneficial 
for promoting collaborative and social TLAs. Consequently, it may become a step towards less 
traditional and frontal courses that are not typical of STEM courses. 

Due to the persistence of the pandemic, remote teaching may be prolonged. We suggest extended 
classrooms as the best candidates for their flexibility in terms of location — which is beneficial to e.g. 
fragile people or actors living abroad — as well as in case of unfortunate circumstances such as 
quarantine and/or new lockdowns. 

ERT and OL gave all the teachers the chance to reflect on the creation of a portal to the physical 
classroom, allowing people to follow synchronous and in-presence TLAs and ATs. A fundamental role 
will be covered by all the tools that allow synchronous attendance to remote students, like 
videoconferencing and presentation tools, and the ones that promote the interaction among remote and 
in-presence students, like the polling ones and the collaborative spaces. 

Nevertheless, it is important to highlight three possible issues of online learning. 

First of all, it is important — mainly for students — to have the chance to go back to in-presence lessons 
and to attend in-presence class whenever they can. There are many aspects for which an in-presence 
class is beneficial for a student:  non-verbal communication is essential in teaching, it reduces mental 
health issues, and enhances sociality for young people — before the lesson, during breaks, or after. 
This last side refers to the importance of a non-virtual relationship. Indeed, meeting other people and 
ideas helps to develop a social conscience while enhancing the learning experience. As already stated, 
the relationship among the actors affects the quality of outcomes achieved through the learning process. 

Secondly, the extended classroom may not be ideal for some TLAs that are peculiar of STEM education. 
It is the case of laboratory experiences that may involve expensive or voluminous equipment/materials, 
or cannot be replicated at home for safety reasons — e.g. activities that are to be carried in a chemical 
or biological laboratory. 

Lastly, institutions must support the use of online tools: to make them available for in-presence students, 
institutions must provide adequate infrastructures, e.g. robust internet connections and power outlets in 
every classroom, as well as software licenses for both the teacher and the learner. 

The short-term scenario of extended classrooms also poses issues related to ATs, since the instructor 
must select strategies that work well for both in-presence and remote students. The focus is here on the 
kind of knowledge to be assessed: declarative or functional. The (individual or group) oral discussion 
seems to be the ideal choice but may be excessively time-consuming for large classes. Group projects 
may promote cooperation and assess higher levels of Bloom's revised taxonomy, leaving further 
individual assessment to different ATs such as Artificial Intelligence-assisted multiple-choice quizzes for 
declarative knowledge or minute papers for functioning knowledge. Open-book exams could also be an 
appealing alternative for STEM disciplines, since they well fit relevant pedagogical frameworks like 
problem-based learning. Such ATs can build a climate of mutual trust between teacher and learners, 
that can instead be put in jeopardy when too strict invigilated exams are adopted — especially with 
online proctoring. Indeed, the lack of trust leads to a surface approach to learning, focusing on exercising 
only the lower levels of the revised Bloom’s pyramid [2]. At the same time, assessment concerning verbs 
as "analyse", "create", or "evaluate" does not require an invigilated approach, leading to increased trust 
and thus a deeper approach to learning. 

Nevertheless, online tools can be valuable in assessment too, both formative (e.g. through quizzes) and 
summative, automating the correction process — particularly useful for large classes. 

5 CONCLUSIONS 
The COVID-19 pandemic greatly affected the education environment and practices. Among the 
consequences, the one with the longest reaching effects may be the shift towards online learning and 
open knowledge. Indeed, ERT allowed the creation of enormous amounts of digitalised educational 
material ready to contribute to online courses or populate open knowledge platforms. 

Moreover, this experience highlighted both the advantages and shortcomings of online education, 
paving the way to exploit the former while mitigating the latter. An example is videoconferencing, 
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allowing delocalised guest speakers to share their expertise — in the general framework of technology 
bridging people. The same is true for international students, who could follow courses remotely. 

Bridging technologies may increase networking and collaborations among different universities and 
countries. The extended classroom framework could be an interesting possibility in this regard, 
combining the advantages of in-presence and online learning. Consequently, the perdurance of 
extended classrooms even after the pandemic should be unsurprising. 

Although someone would like to get rid of changes catalysed by the pandemic to get back to in-presence 
teaching, we suggest that it is more beneficial to take the best out of this ERT experience to shape the 
future of education. Besides, as with all disruptive changes, it may be impossible to go back to how 
things were before. 
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Abstract 
The constant increase in chronicity, which has become a distinctive feature of countries with advanced 
economic development, presents a crucial educational challenge: educating patients in the self-
management of a disease that will impact on their entire existence. It has, in fact, been observed that 
therapeutic adherence significantly decreases along the duration of the disease over time. This bears 
relevant consequences on the health conditions of the subject and on the context, in both economic and 
social terms. Such phenomenon is amplified by a vision of healthcare solely centered on the medical 
response to a specific biological need. This prevents from understanding the complexity of the self-
management practice and from considering the psycho and socio-material implications connected to it. 
Therapeutic education is thus reduced to a mere list of prescriptions unrelated to the patient’s own 
history and to the context in which he lives, therefore becoming difficult to comply with. 
A representative case study is type 1 diabetes, a chronic disease with increasing incidence all over the 
world and in which the process of learning how to self-manage it, becomes essential for the survival of 
the individual. This paper intends to highlight how a socio-material approach on the self-management 
practices of the disease allows to identify new perspectives of educational action in the treatment of 
chronicity, starting from the results of a qualitative empirical research that intends to study the formative 
effects produced by the self-management practices on the adult diabetic patient. 
The research is based on the experiences of adult type 1 diabetic patients, collected through in-depth 
interviews and analyzed by following the Actor-Network Theory, the theoretical and methodological 
reference framework for the investigation. It highlights the socio-material character of the self-
management practice and the active role of artifacts within the intricate network of elements necessary 
for the practice itself, bringing into light the numerous formative and performative pressures they exert 
on the patient.  
The self-management practice thus proves not only to be a useful medical treatment tool, but also a 
powerful and latent formative tool which often produces discomfort and impacts on the correct 
management of the disease, without the patient and the other subjects cooperating in the treatment of 
the disease being aware of it. The results of such research have made it possible to identify a specific 
space of pedagogical research that opens up new perspectives in educational care in chronicity. With 
this in mind, therapeutic education enhances its possibilities of intervention through theming and the 
work on the latent educational dimension of self-management practices, in a continuous recurrence of 
theory and practice. 
Furthermore, the relational nature of self-management practices suggests the advisability of adopting a 
bio-psycho-socio-material logic of intervention, considering the active role of all human and non-human 
elements involved in the definition of the health of the subject. The work thus focuses on a widespread 
action with all the components of the network thus promoting the sustainability of the management of 
the disease with a reduction over time of the impacts generated on the social context. 
Keywords: Diabetes, Materiality, Actor Network Theory, Therapeutic education, Formative pressures. 

1 INTRODUCTION  
The dimension of chronicity of a certain pathology entails for the patient the need for constant treatment 
throughout life and the assumption of an active role in the therapeutic process ([1]). In order for this to 
be possible, the subject must interact with different devices and objects and acquire multiple medical 
competences and skills about such pathology as well as the use of self-management tools, which 
healthcare personnel transmit when the disease is diagnosed and progressively over time. 
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Yet, all this often does not seem to be enough. In fact, as Lucia Zannini states, several studies have 
shown how providing the patients with information on the disease and about its treatment allows them 
to improve their level of knowledge of the disease itself but is not sufficient to produce changes allowing 
long-term adherence to the disease therapeutic routine ([1]). This produces important repercussions 
both on the health conditions of the subject and in terms of quality of life, and on the general context at 
an economic and social level. 

In addressing the issue, it is interesting to decentralize the attention from the single biological aspect of 
the disease, to orient it on the experiential horizon and explore how the patient learns to live it and 
manage it in his own daily life. 

The biopsychosocial model ([2]) offers a first contribution in order to operate in this sense. It highlights 
how disease and health are the result of the specific relationship that the subject establishes with his or 
her environment - meaning with it the intricate and variable interaction of environmental, social, cultural, 
economic, political, legislative, value, religious and individual factors ([1]). From this point of view, the 
disease emerges as a complex experience resulting from an articulated intertwining of variables, the 
management of which is possible via a process characterized by numerous actions and interactions to 
which the patient gives meaning and which, in turn, activate further formative and performative 
processes that involve the subject. This perspective, defined as patient centered, makes it possible to 
problematize the role of therapeutic education by highlighting, apart from the purely informative function 
relating to how the disease is to be managed, the educational role due to the changes that such 
teachings imply for the patient. However, while expanding the focus of attention from the biological 
dimension to the centrality of the subject and his own personal history, this approach does not fully 
capture the complexity of the experience. What remains in the shadows is the role of instrumentation 
and artifacts (technologies, materials, objects) which nevertheless actively collaborate in defining the 
disease and health of the subject considered as well as all necessary healthcare practices ([3], [4]). 

A representative example is Type 1 diabetes, a chronic disease in which the patient's body constantly 
needs to interact with technologies, instrumentation, objects, practices and procedures without which 
he could not survive ([3]). 

Type 1 diabetes, as explained simply, causes an increase in blood sugar levels because the pancreas 
not produce insulin, due to the destruction by antibodies, of the ß cells producing this hormone. Insulin 
must be injected every day, for life, through multiple subcutaneous injections or through an insulin pump 
which carries out a continuous infusion of insulin into the subcutaneous tissue. In addition to the 
administration of insulin, the management of type 1 diabetes also includes glycemic monitoring, diet and 
physical activity and is subject to self-management practices by the patients. 

The reinterpretation of the disease experience in a socio-material key stimulates new questions, 
including that about the contribution of what is non-human within it. If, in fact, the profound challenge 
underlying the disease lies in the search for meaning to be given to the experience ([5]), it is interesting 
to reflect on it as a whole, as an experience not only human but also material, made by both human and 
not-human elements ([3], [4]). 

Such research perspective, which is unusual in sociological and pedagogical studies on diabetes that 
privilege approaches solely centered on the patient and on his or her personal existential path, following 
the trajectories of the objects helping in the management of the disease, opens new spaces for 
educational actions in the cure of the disease and at a broader level of chronicity. 

The paper intends to highlight how the socio-material study of the self-management practices of the 
disease allows to identify new perspectives of educational action in the treatment of chronicity, starting 
from the results of a qualitative empirical research which, adopting a post-humanist paradigm, intends 
to study the educational effects produced by the self-management practices on the adult diabetic patient. 

2 METHODOLOGY 
Exploring the socio-material essence of a certain experience involves the shifting of attention from the 
singularity of the social and material elements that characterize it to the focusing on the interactions 
among them. Among all socio-material approaches the Actor-Network Theory (ANT) ([6], [7], [8], [9], 
[10]) is one of the most considered and widespread in educational research and is the one used in the 
research on which this paper is based.  

ANT considers the educational phenomenon as the result of a complex network of human and non-
human elements, which in its specific materiality determines local and situated effects of a formative 
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and transformative nature ([7]) as well as allowing the exploration of human/artifact interactions 
recognizing to both equal centrality in the process and treating them with the same categories of 
analysis, according to the principle of symmetry. In the light of the ANT, learning is not conceived as a 
purely individual, intentional, cognitive and social fact, but is allowed by socio-material networks that are 
structured through contextualization practices ([8]) within which the categories of subjectivity and 
objectivity are potentially attributable to both human and non-human elements and distributed and 
experienced at different levels based on different emerging situations. 

Experience, therefore, consists of the network characterized by the interaction of human and non-human 
emerging from time to time at different levels of objectivity and subjectivity so learning is the product of 
specific and situated socio-material networks ([4]). 

It is therefore necessary to start from the study of this type of networks in order to analyze the learning 
effects produced in the experience of self-management practices of chronicity, in order to then be able 
to intervene at the design and methodological level to support or transform them within the educational 
setting. 

From this point of view, the ANT constitutes a useful conceptual grid as it allows to grasp the ecology of 
relations within the field of investigation, allowing us to focus on the entire system according to a 
relational epistemic disposition combined with attention to the heterogeneity of the considered elements. 
Through the ANT it is possible to study the different relational patterns that come to life in the 
microphysics of experience, starting from the analysis of the morphology of the relationships between 
social and material, describing the processes, the relationships between what is human and what is 
non-human and the effects that such relationships determine The methodology used therefore focuses 
on the relationships between human and non-human, on the minute dynamics and the micro-
negotiations that take place in each node of the network, in order to describe in detail, the socio-material 
processes ([8]). 

From an ANT perspective, the self-management of a chronic disease can be described as a socio-
material practice produced by a large network of heterogeneous elements (human and non-human) 
interacting with each other which, despite the presence of some recurring elements, constantly changes 
configuration based on the specific reference situation. At an epistemological level there is therefore a 
shift of interest from why to how a process occurs ([11]), considering the specific way in which human 
and non-human elements connect not as an assumption, but as a result of research ([7]). 

In the research on which this paper is based, it was possible to operate methodologically by choosing 
and selecting the network nodes considered tobe the crucial ones in order to make the impacts of the 
artefacts on the subject's experience visible, through the analysis of the micro-relationships between 
human and non-human in local and situated practices [(4)]. 

In particular, eight adult Type-1 diabetic patients were identified in the age group of 24-55 years, who 
have been diagnosed with diabetes for at least ten years, which is a period of time considered 
reasonable with respect to the elaboration of the diagnosis of the disease and the familiarization with 
the self-management needed practices, four of them under treatment with multi-injection therapy and 
four with infusion therapy, in order to have an equivalent number of experiences for both types of 
treatment. 

The research tool used was the in-depth interview which made possible the collection and exploration 
of the patients' situations with respect to the experience of self-management practices without pre-
determination and through free narration of the events. 

In consideration of the vastness of the topic, three macro-areas of investigation have been identified: 
the subjective experience of the disease, in order to focus attention on the procedural dimension, in a 
perspective of diachronic development, starting from the beginning of the illness to the point of 
reconstructing the context of relationships and any changes caused by it and perceived by the 
interviewee; the device used for injecting insulin, the methods of adopting the same and learning how 
to use it, in order to deeply analyze the instrumentation adopted at a level that can be defined as socio-
technical, in regard to the instrument; the description of a typical day starting from the adoption of the 
tool, with the aim of exploring the relationship between the tool and the person’s daily life experience 
([3], [4]). 

The analysis of the interviews took place by thematic units, in accordance with the assumptions of the 
Actor-Network Theory, identifying as a main theme the exploration of the ecology of relationships in 
which human and non-human elements are involved in the self-management of Type-1 diabetes and 
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the analysis of the effects produced by the non-human elements on the subject's experience and 
learning. 

3 RESULTS 
The research has highlighted the materiality in action in the self-management practices of Type-1 
diabetes. It is characterized by the highly complex and unstable symmetrical interaction between 
humans and objects in a co-dependent relationship.  

In particular, devices for the provision of insulin emerge both as socio-material artifacts and as producers 
of practices that see human and non-human elements collaborate in carrying out the action, and as 
semiotic artifacts, generators of meanings, behaviors and moral orders. These devices, although vital tools 
for the patient, cannot be considered at the passive service of man but impact on his life by subjecting him 
to training pressures, in terms of competences to be acquired, and to performative ones, in terms of body 
schemes and actions to be carried out, which, in relation to the erratic nature of existence, entail continuous 
tensions for the patient, affecting the natural – artificial areas, due to the close interaction between the 
biological body and technical instrumentation allowing it to function and survive; stability, required by the 
practice of self-management and intrinsic instability and unpredictability of existence; actual condition of 
the subject and desires and development of the existential project ([3], [4]). 

These tensions are not easily solvable, but the subject can implement strategies to experience them 
without succumbing to them. These strategies involve the acquisition of medical knowledge and 
competences, learning from experience and development of flexibility, organizational and problem-
solving skills. In this sense, such networks are specifically experiential and pedagogical since they 
educate the subject through experience. 

However, only a small portion of mentioned learnings, specifically regarding medical knowledge and 
mainly encountered at the beginning of the disease, is structured in terms of objectives, time and 
resources. Most of the learnings takes place at an informal level, throughout the patient's life span and 
remains at an implicit level without being recognized either by the patient himself or by the healthcare 
and medical staff. 

It therefore emerges how the self-management practice presents a formative dimension intentional just 
for a small part which constitutes the tip of an iceberg whose submerged surface is constituted by the 
unintentional and latent part ([3], [4]). 

Self-management practice thus proves not only to be a useful medical treatment tool, but also a powerful 
latent training one that often creates discomfort and which, in turn, impacts on the correct management 
of the disease, without the patient and other subjects collaborating in the treatment being aware. 

These research results have therefore made it possible to identify, in the study of the self-management 
formative tool, a specific space for pedagogical reflection from which new perspectives of educational 
care in chronicity become open. 

They problematize the traditional conception of therapeutic education by highlighting, in addition to the 
simple informative function, the opportunity to thematize and work on the latent formative dimension of 
the self-management practice tool. 

In order for this to be possible, it is, first of all, necessary to re-think therapeutic education in an 
interdisciplinary key.  

The research, highlighting the ambivalence of the self-management practice tool, has allowed us to 
focus on how, alongside knowledge and medical care that are useful for compensating biological needs, 
it is important to combine knowledge and educational care to allow the patient and the subjects who 
take care of him to understanding the entire experience in its complexity and in its existential dimension. 
It is, in fact, only starting from the integration of the different existential dimensions that the patient can 
redesign himself, even in presence of an unavoidable condition such as chronicity, redefining and 
outlining himself starting from his actual conditions. Such process is both educational and self-
educational and involves the healthcare/medical professional as well as the patient ([5]).  

So, if medicine treats the patient by teaching him to manage the need that the disease creates, thus 
practicing the self-management procedures offering the necessary tools to carry on with his life path, 
pedagogy works on the subject's "well-being" that is to say the ability to live the potential of his own 
being and develop his life project starting from his actual conditions ([12]). 
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Within this integration of medical and educational knowledge, rather than referring to therapeutic or 
medical education, it is considered appropriate to speak about health education as this no longer 
focuses only on compensating for the physiological need, on the 'sick' part, but focuses on the centrality 
of the experience lived by the patient in its complexity, working on the well-being of the subject and 
consequently favoring a better management of the disease. 

Such perspective implies the introduction of some points of attention at a general methodological level 
that reconfigure the traditional tool of therapeutic education, expanding and strengthening the field of 
intervention. 

A first aspect concerns the introduction of educational professionals dealing with the educational care 
of the patient, thus integrating the intervention of health care personnel. 

A second point deserving attention is closely connected to the first and concerns the role of educational 
professionalism in working with the patient, meaning, the opening of fields of experience. As Palmieri 
argues, educational care is above all expressed as a scrupulous attention to the multiple dimensions 
allowing to plan, conduct and evaluate the educational experience, while maintaining a specific 
pedagogical intentionality ([8]). It is interesting to observe how the characteristics of any informal 
educational experience can be consciously assumed and enhanced in the context of a educational work. 
From this point of view, the educational processes spontaneously produced in the self-management 
network can find support and reinforcement through the establishment of specific educational 
experiences, just as any educational-linked difficulty can find through them a space for thematization 
and elaboration. It is therefore a question of opening fields of educational experience by presiding over 
the dimensions of mediation, functionality and processuality typical of the intentional educational 
experience, which would allow the patient to become aware of the learnings acquired in the practice of 
self-management procedures and strengthen them for the purposes of a better management of the 
disease as well as an improvement in the quality of life ([3], [4]), 

The research on which this paper is based has highlighted, starting from the originality of the experience 
of each single interviewed person, some subjects of experience to be thematized in the patient health 
education path such as: the technique, in reference to the patient's relationship with health care devices 
and tools, in order to support the subject, through appropriate mediators in the pondering on their own 
experience, favoring the self-expression and the production of new meanings, knowledge and 
competences that facilitate coexistence with it in terms of self-perception and relations with the social 
context; the unexpected, in reference to the patient's need to often deal with it in the practice of self-
management procedures in daily life, in order to develop learning processes in terms of situation, 
flexibility, problem-solving and organizational skills; the toolbox in reference to the knowledge and 
competences that the diabetic patient acquires in order to self-manage the disease and of which he is 
often unaware, so to promote awareness of both the knowledge and the competences developed and 
necessary to self-manage the disease; freedom in reference to the opportunity for the patient, despite 
the formative and performative pressures that the self-management practices of the disease imply, to 
experience individual freedom, starting from one's own effectiveness ([4]).  

Paths of autobiographical narration, through the mediation of verbal, graphic-pictorial or body language, 
situational experiences, role-playing games, confrontation between peers are just some of the activities 
that, when properly designed, can constitute fields of experience. 

The subjects of experience above mentioned cannot be generalized to every experience of self-
management practice for chronical disease. The local, specific and unstable nature of the networks that 
produces the self-management practices lead to the impossibility of generalizing their characteristics 
and require a clinical approach, that is, one that bends over the originality of each experience to grasp 
its aspects. However, this does not prevent its translation into other contexts, starting with the analysis 
of the acting network, in the manner deemed as most appropriate. 

A third point deserving attention concerns the action on the network, through the provision of 
pedagogical settings for a second-level action, intended as an educational proposal for the various 
professionals involved in self-management practices of the disease. The research has highlighted how 
the educational processes - as well as the discomforts - underlying the practice of self-management of 
Type-1 diabetes are produced by the network that produces it. The support of educational processes - 
and the reduction of inconveniences - therefore involves not only a specific work to be carried out with 
the patient but also one with other key elements of the network: the educational professionals, the 
medical-health professionals, and the required technical instrumentation through their designers and 
creators ([3], [4]). 
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In particular, with educational professionals, the need emerges for a work focused on a correct 
knowledge of the disease and how to manage it, focusing on the materiality of the practice, and starting 
from which, it will be possible to rearticulate the experience. 

With regard to the medical-health professionals involved, it is important to promote the awareness of 
the 'educational' role they play in terms of requests for change in the patients’ life, in order to support 
them, also favoring the recognition of the usefulness of educational knowledge and practices. 
Furthermore, building pedagogical settings that lay the foundations for the recognition by health 
professionals of the impacts of the tools for self-management practices of diabetes in the life of the 
subject, apart from the therapeutic benefits, can make their intervention more aware and orient 
reflections towards possibilities of improvement in the health care of the patients ([3], [4]). 

In the case of designers and creators of self-management practice tools, it emerges the importance of 
promoting the awareness of the impacts they have on their end-user clients, not only in reference to the 
benefits and inconveniences they could experience in the care, but also with respect to the impacts they 
entail on an existential level on the subject patient. 

Focus groups, role playing, expressive paths, moments of direct confrontation with patients, are just 
some of the experiences that can encourage professionals to develop useful contents and meanings for 
their work experience with an improvement in their intervention and consequently in the management 
of disease and quality of life of the diabetic patient. 

Lastly, a final point deserving attention concerns an intervention on the social context to favor the 
inclusion of the diabetic patient. The research has highlighted how, sometimes, the practice of self-
management and the tools for its implementation, in interaction with the social context, produce 
exclusionary or self-excluding dynamics involving the patient.  So the visit to a museum or shopping or 
taking a plane, from pleasant and common experiences, can turn into problematic or, in some cases, 
even inaccessible ones and could produce exclusionary meanings if, for example, one person gets 
stopped and questioned on why the anti-theft devices or metal detectors start beeping when in presence 
of an insulin pump and they are not in a position to produce documentation certifying their presence and 
use. Or again, the visible presence of the tools of self-management practice of the disease or the need 
to use them in public leads the patient to attract the glances of others, to have to continually explain 
their presence and to elaborate the reference of diversity and extraneousness of his condition, from the 
general context. These situations, the ones mentioned above are only a few examples, are very frequent 
and often due to the lack of knowledge of the pathology by the general context which is therefore 
unprepared for the characteristics and needs of patients. The inclusive dimension of educational work 
therefore emerges, in order to encourage participation and fulfillment of the individual. Planning and 
conducting educational actions on the social context to sensitize the community about the characteristics 
of the pathology and the impacts of its management on the life of the subject and rethinking the context 
itself so to accommodate the differences, is therefore an essential action of that educational process 
leading to the patient’s health education ([13]). 

In short, the research, through a socio-material re-reading of the management practice of Type-1 
diabetes, has made it possible to highlight a specific area of pedagogical competence in the practice of 
self-management processes from which new perspectives and educational care actions have emerged.  

4 CONCLUSIONS 
Wearing the socio-material lens in order to analyze the self-management practice of a chronic disease 
such as Type-1 diabetes, has allowed us to highlight the intricate web of human and non-human actors 
who perform the practice and to grasp its formative effects in the patient's life.  

What has emerged is that the self-management process, is not only a useful tool for the cure of the 
disease, but also a powerful latent formative tool that often produces its effects without the patient and 
those assisting him in the treatment being aware of it. 

This tool constitutes a specific area of pedagogical competence in the practice of self-management that 
opens up the possibility of new educational care actions for Type-1 diabetes. 

And it is the consideration on the role of educational care that invites us to rethink the tool of therapeutic 
education whose sole function of transmitting medical-technical knowledge for the management of the 
disease is problematized, in favor of an expansion of its functions. 
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Following the trajectories of the 'invisibles', objects too often forgotten by the researcher's gaze because 
they are considered passive tools, has allowed us to focus on new intertwining paths and implications 
between the biological dimension of the disease and the existential one, making it even more evident 
the impossibility of separating these two aspects. 

The single work on the biological dimension, therefore, even if fundamental because it guarantees the 
survival of the subject, makes the treatment partial and incomplete. In fact, it does not consider the 
impacts of management of the disease on the patient's experience in relation to the different dimensions 
of his existence and his life plan. Educational care, intervening precisely on this aspect, supporting the 
patient in the integration of the different dimensions of existence, can dialogue with the process of 
medical care to work on the 'well-being' of the subject, on the ability to live the potential of one's own 
being starting from the effectiveness of his condition. 

In this perspective, the results of the research presented suggest the need to move towards a health 
education in chronic conditions that supports the patient in self-management practices and accompanies 
him in the construction of his life plan. 

In fact, if speaking of health education in chronic conditions seems a curious paradox, as it seems 
impossible to speak of health in the face of an illness that will accompany the subject throughout his life, 
it is precisely within the paradigm of educational care that the two conditions are reconcilable, meaning 
as health not only the absence of disease but also the achievement and pursuit of a state of well-being 
starting from the effectiveness of the subject's condition and of an improvement in the quality of life. This 
educational and self-educational process at the same time favors greater therapeutic adherence and an 
improvement in medical care and self-management of the disease as it supports the subject in the 
numerous changes that the practice entails life and works towards a reduction in discomfort. 

The herein presented research has highlighted a series of actions useful to promote health education in 
chronic conditions in order to improve the care and the quality of life consequently reducing any social 
impact. These actions consist in the introduction of educational professionals dealing with educational 
care of the patient, thus integrating the intervention of health personnel; in opening fields of experience 
in working with the patient; in the preparation of pedagogical settings for second-level work, intended as 
a formative proposal for the various professionals involved in self-management practices; in the 
intervention on the social context to promote patient inclusion. 

It is believed that these items of attention at a general methodological level, which emerged from the 
research, may constitute a useful contribution not only in education to the management of Type-1 
diabetes but, at a broader level, in the management of chronicity. 

This condition, in fact, despite the specificity of the individual pathologies and the originality of each 
experience, presents some common traits such as the irreversibility of the condition, the need for the 
patient to integrate this dimension into his own existence and the interaction with human and non-human 
elements in the self-management of their own pathology. 

It is therefore necessary, starting from a socio-material analysis of the experience of the disease and of 
the active formative device to understand how to decline and translate these points of attention into the 
originality of each path of chronicity. It is in fact only from the study of the disease experience in a bio-
psycho-socio-material key, therefore considering the active role of all human and non-human elements 
involved in it, that it is possible to grasp the complexity of the experience. 

And it is specifically through this research approach and in the opportunity to translate the points of 
attention indicated above into other chronic situations that further investigation perspectives and new 
treatment actions open up, in a constant recursion of theory and practice. 
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Abstract 
Paper presents a qualitative exploratory research about the topic of educational poverty, reframing this 
issue according to formal and informal settings of learning [1] [2]. In view of this, it intends to broaden 
the definition of this phenomenon, investigating professionals’ representations of it. 

The literature attests multiple definitions of educational poverty. They concern the school context and 
school readiness. According to the European Commission, it represents “the share of young people 
failing to reach minimum standards in education. These minimum standards can be related to their 
education attainment […] but also to education achievement” [3]. According to Save the Children, 
“educational poverty [is] a process that limits children’s right to education and deprives them of the 
opportunity to learn and develop the cognitive and non-cognitive skills they will need to succeed in a 
rapidly changing world” [4]. 

In order to broaden the previous definitions, considering a deprivation of extra-curricular activities, a 
holistic case study [8] around the “Sulla Buona Strada” project has been held.  

The project carries out recreational offers outside the schools; it promotes actions to enhance parental 
skills; it foresees the possibility to help children and their families with individual support, designed by 
social workers and teachers. The accompaniment includes both didactic help and pedagogical 
counselling with parents to improve family well-being. 

This study implies a constructivist paradigm [10]. The truth from the research is context-sensitive, 
referring to the investigation’s specific geographical and professional background.  

The aim of the inquiry is the transferability of the results to other similar contexts. A purposeful sampling 
is adopted: participants are professionals who work into the project and into the connected schools. 

Data collection instruments are the following: 13 interviews; 3 focus groups; 4 action research meetings 
with a small group of professionals; 2 observations on the field. The collected information has been 
analysed using data analysis tools to investigate the textual content. 

From data analysis, a broaden definition of educational poverty in qualitative and contextualized terms 
emerges. Educational poverty, in the light of the study, can be redefined in plural terms. 

1 There is an educational poverty that concerns the wider social context. a) It is connected with the 
hyper-flexible and precarious society and the new forms of poverty; b) it is connected with the 
fragility of adult figures. 

2 There is a poverty that concerns the impoverishment of the territory and of the agencies, services 
and other realities that help individuals. a) It is connected with the impoverishment of the welfare 
state; b) the complexity of the concept of community; c) the critical interaction between school 
and extra-school. 

This plural concept of educational poverty recalls the need to rethink pedagogically scholastic and extra-
curricular contexts. It means that the professionals should work to implement synergic actions that 
contribute to the improvement of students on the didactic level, but also to the maintenance of global 
well-being in their context of origin. This means: 1) To help adults to live in uncertainty of 
contemporaneity; 2) to imagine and act as the community can be a principal actor to educate children. 

Keywords: Educational poverty, informal settings, educational professions. 

1 INTRODUCTION  
This paper presents a qualitative exploratory research about the topic of educational poverty, reframing 
this issue according to formal and informal settings of learning [1]. In view of this, it intends to broaden 
the definition of this problem, investigating professionals’ representations of it. 
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The literature attests multiple meanings of educational poverty. They concern the defects emerged from 
school context and school preparation. In this shape, it is connected with formal setting of instruction, 
that are always organised and structured, with learning objectives [2].  

According to the European Commission, this phenomenon represents “the share of young people failing 
to reach minimum standards in education. These minimum standards can be related to their education 
attainment […] but also to education achievement” [3]. According to Save the Children, “educational 
poverty [is] a process that limits children’s right to education and deprives them of the opportunity to 
learn and develop the cognitive and non-cognitive skills they will need to succeed in a rapidly changing 
world” [4]. 

From a socio-economic perspective, educational poverty represents a condition that exacerbates 
inequalities today and in the future. It is connected, both, with the school results and the possibilities to 
fulfil professional expectations. As Botezat attests: “If, in the past, the lack of education or professional 
qualifications did not hinder individuals from finding a job because the demand on the labor market was 
able to cover a broader spectrum of levels of education, today, in a knowledge-based society, access 
to the labor market is conditioned on having at least a minimum level of education or a professional 
qualification” [5]. 

In a socio-political frame, Lohmann and Ferger [6] explore the issue to understand the intersections 
between social and educational policies in different welfare systems. So, from their perspective, it is 
possible to understand educational poverty, analysing the opportunities offered from the territorial, 
cultural and social context as a whole. 

In the field of psychology, Cooper and Stewart [7] propose a review of quantitative studies about the 
incidence of family income on the results of minors in various development areas. The two scholars 
conclude that economic availability is closely connected with the results of young people in the cognitive 
and social relations fields. Accordingly, it is possible to affirm that educational poverty concern different 
areas of personal wellbeing and is a consequence of material poverty.  

The following sections present an empirical study about the possibility to enlarge the definition of 
educational poverty, observing the defects in the field of informal learning, that is often referred to as 
“learning by doing” and concerns the fact of a constant exposition of individual to knowledge situations 
in daily life, at work, at home or during leisure time [2].  

2 METHODOLOGY 
In order to broaden the previous definitions, considering a deprivation of extra-curricula activities and 
the interaction between formal and informal education, a holistic case study [8] [9] around the “Sulla 
Buona Strada” project has been held. It represents a "system" that is compared with the theories 
emerging from the literature and which becomes instrumental in understanding the analysed 
phenomenon in general [8] [9]. This study implies a constructivist paradigm [10]. The truth from the 
research is context-sensitive. Inquiry wants to define “educational poverty” considering a specific 
geographical and professional background. The research also wants to analyse the effective importance 
to think about an “educational community” and a “common educational responsibility” to face the issue. 
The aim of this investigation is the transferability of the results to other similar contexts, to give evidence 
to different features of the topic “educational poverty”, highlighting the social workers’ point of view.    

The theoretical framework to conduct the research is John Dewey’s definition of educational experience, 
based on the principles of continuity and interaction. “What [the pupil] has learned in the way of 
knowledge and skill in one situation becomes an instrument of understanding and dealing effectively 
with the situations which follow. The process goes on as long as life and learning continue. Otherwise 
the course of experience is disorderly, since the individual factor that enters into making an experience 
is split” [11]. 

The chosen project is based in Genoa, a city in the north of Italy. It has been financed by “Con I Bambini” 
foundation, that collects Italian bank foundations economic resources to contrast educational poverty, 
as established by the number 208 of 2015 Italian law. The district called “Valpocevera”, a post-industrial 
area, is the main geographical context for this offer. Part of the inhabitants originate from Genoa; other 
have a migrant background. The structure of the project wants to merge the didactic objectives of some 
actions with the purpose of improving teachers and families’ wellbeing. It carries out recreational offers 
outside the schools and promotes actions to enhance parental skills. It aims to face different kinds of 
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deprivation which children can meet in their daily life. It wants to facilitate the communication between 
teachers, Third Sector professionals and families.  

It foresees eleven actions: 1) an electric van brings in Valpocevera free time activities. This is a strategy 
to meet people and understand their needs, in terms of scholastic and parental support; 2) a virtual 
database is improved, to present professional opportunities and activities for families in this area; 
experts of education offer 3) individual supports for children and their families, 4) teacher support to 
improve school wellbeing, 5) parental counselling (for individuals or groups), 6) training activities for 
teachers and social workers, 7) thematic meetings, workshops and events between different actors of 
the project (teachers, parents, social workers); 8) outdoor activities for children are promoted to let them 
know better the town; 9) there is a governance/coordination/communication management; an external 
supervision of the whole project is foreseen 10) to support and ameliorate activities, 11) to evaluate the 
impact of the project in the future. 

The partnership is complex and represents the different aims for the project. It is composed by: the 
association for youngsters “Circolo Vega”, the lead body of the project; seven kindergarten; a 
professional group who administers the web portal; the association “Le Maree”, which offers counselling 
to parents in the early stages of their children's lives; the associations “Educere” and “Childhood and 
Culture”, which deal with teachers support; the “Associazione Italiana per lo Sviluppo del Talento e della 
Plusdotazione” (AISTAP), which trains teachers in relation to students’ special needs; the Centro Studi 
“Riccardo Massa” (CSRM), a study centre, which carries out supervision activities for teachers; the 
Municipality of Genoa, represented by the management of school and youth policies; the “Feguagiskia' 
studio”, which promotes children literature; the sociocultural association “Teatro del Piccione”, which 
offers theatrical performances for children; the Department of Human Sciences for Education of the 
University of Milan - Bicocca, which carries on the evaluation of the project; an external expert of Third 
Sector organizations who administers the monitoring part of the project.  

Researcher has adopted a purposeful sampling to choose the participants: they are professionals who 
work into the project and into the connected schools. They are: the leader of the project that coordinates 
all its actions; four pedagogical experts who carry on supporting activities with parents and teachers; 
the coordinator of the van’s activities; three teachers; a referent of the Municipality; a referent of the 
Social Services; two counsellors who work with teachers and parents; a small group of educational 
professionals who promote the van’s activities in the territory. 

Qualitative data collection instruments are implied. Thirteen semi-structured interviews have been used, 
to bring out the representations of educational poverty and the term "educational community" from the 
respondents. Three focus groups have made possible to access useful meanings to better understand 
the concept of "educational community" in the complex of this specific project. Action research meetings 
with a small group of professionals have been held. In agreement with the governance of the project, 
this part of the research has mapped the characteristics of the pedagogical practices of the van’s team. 
It wanted to bring out the components’ awareness about their role in the overall proposal. To better 
understand their action, two observations on the field were carried out. They enriched the data about 
the pedagogical models that inform this activity. The researcher wanted to understand the connection 
between the first level of work (animation; engagement of people; dissemination of the project) and the 
second level of the project (connection with other actions). 

The collected information has been examined using data analysis tools to investigate the textual content. 
The NVivo software was adopted to conceptualize the recurring topics and differences. Each textual 
datum has been converted in a map and then connected with the main topics. 

3 RESULTS 
From data analysis, a broader definition of educational poverty, in qualitative and contextualized terms, 
emerges. Educational poverty, in the light of this study, can be redefined as a plural expression. The 
phenomenon can be ascribed to the impoverishment of the contexts of experience inhabited by children 
and adults. The following sections describe the peculiarities of this deprivation, considering two main 
topics: the impoverishment of the social context and of the territory.  

3.1 The wider social context 
Dewey affirms that “one of the main responsibilities of the educator is that he must not only be attentive 
to the general principle of the formation of experience through the surrounding conditions, but also 
recognize concretely what are the conditions that facilitate the experiences that lead to growth. Above 

3530



 

 

all, [educator] should know how to use the surrounding physical and social situation to extract all the 
elements that must contribute to promoting experiences of value” [11]. 

This theoretical reference supports the first emerging group of meanings, highlighted by the participants, 
in order to define educational poverty from a contextualized point of view. It concerns the description of 
the territorial and cultural context in which their action takes place. They show several elements to depict 
this: the chaos of situations; the disorder of spaces; the citizens’ disorientation in accessing services 
and aids. 

Their descriptions recall the concept of “liquid modernity” by Bauman [12], that identifies the 
characteristics of a contemporaneity in which the traditional models of reference have been weakened, 
without leaving valid alternatives. This causes a situation in which individuals constantly measure 
themselves with change and uncertainty.  

This is the first shape of a broader definition of educational poverty. Accordingly, it is necessary to 
understand whether and how it is possible to emancipate children and adults from these models and 
equip them with proper strategies to face modern complexity. Otherwise, family, school, territorial 
educational agencies risk to perpetrate a general condition of unconsciousness and disorder. This 
causes a deprivation in terms of informal learning.   

A process of emancipation from this liquidity can be extremely difficult, because the adults are the first 
to be influenced by the socio-cultural context, with consequences on their capacity to affirm their position 
as reference point for the future generation. As a respondent says: “[To be educators, currently, can be 
complicated] with a very important cultural fragmentation, an overall cultural impoverishment […] and 
even [the material] poverty...” (interview_m2). Another participant recognizes this process as structural. 
It takes the characteristics of a poverty of relationship: "Working in a vast territory, poverty is truly spread, 
spread in contexts where you would not expect it, for what I mean with educational poverty. [It] is a lack 
of relationship, a situation in which the adult is absent. Therefore, the adult is not caring in his function 
of guide in growth, so it is a void and this void is structural in many families" (interview_9). 

Consequently, as second result of this study, in the actual context of experience, it is not possible to 
define “educational poverty” without considering the fragility of the adults in general and of the parents 
in particular and the impact of this on their capacity of offering significant experiences to children. 

3.2 The impoverishment of the territory 
A second group of meanings that comes from the data analysis concerns the impoverishment of the 
territory, considering the actual weakness of the agencies, services and other realities that help 
individuals. 

The participants bring to attention a set of contextual factors, which determines a distance between 
citizens and institutions and leads to uncertainty in finding a proper interlocutor in order to face critical 
phases in the families’ existential path. In this landscape, school risks, at the same time, to be little 
recognized and to be the only depository of all educational needs. 

This kind of educational poverty is connected with the defects of the welfare state, that seems not to 
have the capacity to intercept the existential fragilities that are more connected with new forms of 
relational poverty than with an economic one. An interviewee affirms: "We realized that there are areas 
of the city ... Families that are poor from a cultural point of view, precisely due to lack of information, 
who live in isolation. They don't know that in reality there is what they could use, take advantage of that 
service, as they please, when they need it ..." (interview_3). 

A second level of reflection, for this group of meanings, concerns the current variability of the term 
“community”. The expansion of the concept of educational poverty must deal with the multiple visions 
that characterize the actual sense or not sense of this topic. In fact, its configuration has effects on the 
existential trajectories of individuals and their possibilities to afford the meaning of what they learn in the 
formal contexts of education. As indicated by a participant: "There is no longer that support that was 
before... community. The concept of community is, somewhat, lacking" (interview_3).  

As said before, educational poverty is configured not only as an individual fact, because it is related to 
the multiple contexts of experience that people go through. A third point to understand this phenomenon, 
in the light of the defects of the territory, is about the relationship between school and extra-school 
opportunities. It concerns the teaching plan, because it is connected with the necessity to overcome the 
isolation of the school from life, but also it is about the organic bond the school should have with society 
in general [13]. It concerns the role of schools and other educational agencies in forming citizens capable 
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of living in the present time in its irreducible complexity. So, in a broader definition of educational poverty, 
the critical interaction between school and extra-school opportunities cannot be underestimated. As a 
participant says: "[Often there is] little capacity to create educational alliances between the school and 
the territory and therefore, where the school risks to ‘a cathedral in the desert’, it is even more important 
to create pacts between the realities of the territory" (interview_1).  

4 CONCLUSIONS 
To conclude, it is possible to affirm that to contrast educational poverty as a complex and multifaceted 
phenomenon, connected with the formal and informal learning, it is necessary to reflect on the possibility 
of rethinking support for parenting. If the current family is the reflection of the transformative processes 
that have gone through modernity, a pedagogical work which wants to support it should "defend, and in 
some cases rebuild, a social network that can break the wall of individualism and self-referentiality 
through discussion, communication, sharing" [14]. In order to face the fragilities of adult figures, giving 
them tools to cope with the crisis of the present time, it is necessary to make concrete the interaction 
between families and other educational bodies (school, Third Sector agencies, social services), building 
real opportunities to exercise a common educational responsibility.  

At second, the plural concept of educational poverty recalls the necessity to frame pedagogically 
scholastic and extra-curricular activities. It means that the professionals should work to implement 
synergic actions that contribute to the improvement of students on the didactic level, but also to the 
maintenance of a global well-being in their context of origin. The actual reality gives evidence to an 
individualistic self-realization model and to the precariousness of relationships. The analysed project, 
which moves on the territory and involves third sector offers and schools, can contribute to reinforcing 
the "educational community", starting with the reconstruction of the trust that citizens can place in 
institutions, which do not always manage to be a significant presence in their context of living. 
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Abstract 
Covid-19 has been a blessing: Over the past year due to the mandatory slowdown, the authors enjoyed 
time to revise curriculum, reflect on past experiences, adapt their teaching, innovate, write, and explore. 
We were inspired by speakers and thought leaders around the globe that helped fuel our own journey 
in our classroom focused on fun, play, activity, experience, and connection leading to purpose and 
content. 

The authors presentation at INTED entitled, “A Next Generation Classroom, As Created By The Next 
Generation1,” focused on re-imagining our sequence of four courses during Covid-19 guided by input 
from our students. This year long sequence uses the UNESCO 2030 SDG Goals as our roadmap and 
the Stanford d-School Design Thinking principles as our methodology. 

Reflecting on the past year and thinking ahead to the incoming Freshman class has caused the authors 
to focus more strongly on what we are trying to accomplish. It is our goal to “Open Hearts and Open 
Minds.” In this paper and presentation, the reader will see what we learned from our students and what 
we are adding for the post Covid-19 year. 

Opening minds may seem like an obvious objective for a university. However much of education is 
unfortunately doing the opposite by closing minds and forcing students to think in a specific way. In our 
Design Thinking for Social Product Innovation (DTSPI) class, we hope that minds and hearts can be 
opened in every way including but not limited to: 

- New realities 
- Different realities 
- Empathy 
- Environment 
- Global Needs 
- Local needs 
- Observing 
- Thinking differently 
- Thinking in words 
- Thinking in art 
- Thinking in the classroom 
- Thinking in construction 
- Thinking in the woods 
- Examining one’s own perceptual framework. 

However, this is not just about content. The goal is to engage the mind first and let it think in new 
directions, and then to focus multiple ways to work with content. 

Hearts are the lifeblood of the body and soul. Our students typically come from homogeneous homes 
and often are surprised to learn how other people live. The professors want them to see, hear, and feel 
with their newly opened hearts. 

The paper will lay out a plan for the operation of the four courses building on the focus developed in the 
Covid-19 era. The DTSPI sequence has four classes spread over two semesters. It will include 
outcomes we wanted to accomplish but could not, due to Covid-19. Some of the actives we planned 
and intend to introduce includes visiting companies, nonprofits, and communities as well as having more 
guests from different countries, and people living differently in our area of the US visit and speak with 
our students. 
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Connection is key to overall success. Our plan will include what our students call experiences, and 
Michael Wesch calls adventure. It will include various types of connections, both laterally with one’s 
peers, and vertically within the university with professors and administration. It will include stepping 
outside the university to interface with others and include global connections in a much wider array. 

It will not be perfect, as this class is an evolution. However, in times of great system changes like 
occurred during Covid-19, there are chances for evolutionary change. It is our hope that those who read 
the paper, view the presentation, and interact with the authors may be challenged with even greater 
evolutionary ideas. 

Keywords: Design Thinking, UNESCO SDG's, Open Minds, Open Hearts, Post Covid-19 Plans. 

1 INTRODUCTION  
This paper will will lay out a plan for the operation of the four courses building on the focus developed 
in the Covid-19 year of 2020-2021.  The objective is to develop the four-course sequence into a much 
better sequence for 2021-2022.  The changes will be based on what the authors learned from what was 
experienced with their students in 2021. 

2 METHODOLOGY 
The best way to describe the methodology would be a qualitative study that was on going as everyone 
involved lived through Covid-19.  There was no way to plan a study as the rules of Covid-19 changed 
at the National, State, County, and University level constantly.  However, that does not mean that there 
was not a lot to learn.  This is a qualitative work that could not have a plan as there was no way to know 
what was coming in the pandemic. The professors learned many things across the 9 months that will 
impact the design of the next sequence which is the focus of this paper. 

Students had defined what they wanted to experience but that does not mean that everything we tried 
met that criteria. The impact of Covid-19 on traditional classes was huge for most faculty.  Now think 
about the same students for four classes across two semesters.   

3 RESEARCH THE EXPERIENCE 
If you were to be dropped into the authors classroom in the middle of COVID-19 after being given a 
mask, you might find yourself at a loss for clarity. It is quite literally, organized chaos. Students could be 
serving brownies in one corner of the classroom, video production could be happening in another, while 
around the room, students are drawing on large posters and attaching them to every wall. No one is 
sitting still, as students move freely in and out of the classroom to get what they need. It may look like 
chaos, but it is not. 

The authors start each class session thinking about where they want the students to be in terms of 
abilities, knowledge, and skills after the six hours. From that structure, the challenge is how to deliver it 
in a way that will make it eventful, create some learning moments, and establish a memorable impact. 
Chaos in the classroom takes planning. 

This class is Design Thinking for Social Product Innovation (DTSPI). Stimulating creativity is a large part 
of the content in the fall, as well as learning about empathy and understanding other people and other 
cultures. Additionally, the students are learning about each other, the importance of social events, and 
experiencing learning made fun.  

Using the UN Sustainability Goals as our guide, and the Stanford Design Thinking framework as our 
methodology, the DTSPI class is focused on the process of innovation and explores how to identify 
social problems, generate, and test possible solutions, and create effective, efficient products to meet 
real world needs, close the gap, and transform society. This multidisciplinary course includes reading, 
research, discussion, cooperative learning, lectures, field trips (pre-covid-19), and guest speakers.   

The methods learned in the class helped to identify global social problem outside of the United States 
using the Design Thinking process. Throughout the course, student explore how to approach potential 
problems using empathy, prototype solutions, test with focus groups and panels, survey and obtain 
feedback, ideate, and change direction based on feedback and present their findings to the group. 
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4 RESULTS – THE STRUCTURE 

Fall or First Semester Winter or Second Semester 

Course 1 | 3 credits Course 3 | 3 credits 

Course 2 | 3 credits Course 4 | 3 credits 

4.1 Different Realities 
While the authors were able to adjust as the year went on, challenges were a daily struggle. Students 
were stressed and nerves were at times frayed. We had to ask ourselves what is most important about 
the work we do and the courses we teach and had to be ready to adjust in this unprecedented time. The 
Honors curriculum is not built on stacks of prerequisites, so we were able to focus on the core mission 
of our program: to inspire and empower students to be intellectually curious lifelong learners who make 
positive contributions to their local and global communities and serve as capable leaders and active 
global citizens.  

With the mission of the Honors College in mind, we set out to actualize the concepts for the students. 
As is turns out, food is the great equalizer. It adds purpose to the uncertainty, creates community, and 
provides a sense belonging. During the COVID-19 pandemic, this proved to be especially true. The 
authors are blessed with a kitchen in the building and leadership at the Honors College who believe in 
the power of shared meals. 

Leaning into the UN Sustainability goals and highlighting the countries the students were researching, 
seven dinners from seven marginalized groups around the world were curated, prepared, and served. 
Food binds us together, but it also allows students to experience other cultures and marginalized groups 
in a safe, controlled environment. Some examples include African descendant soul food, Indigenous 
people’s cuisine, creole cooking from New Orleans, food of the South, international night when each 
student must bring a dish from their own country. The idea is to try new dishes and be open to the 
possibility of experiencing something outside of your comfort zone. You do not have to like it, but you 
must try. That is where empathy can start, and minds can be open to new possibilities. 

4.2 New Realities 
DTSPI is about looking at things differently through the lens of design. Design starts with empathy and 
the overarching goal to solve a problem. Designers develop an understanding of whom they are 
designing for and what outcomes need to be achieved. But you do not need a physical artifact to have 
a design thinking or human centered design mentality. At the core of DTSPI is the need to understand 
the customer’s wants, needs and triggers and engage at an emotional level to inspire and create 
meaningful change. 

This class is not a traditional lecture-based course. Instead, we spend much of our time learning through 
discussions, games, skits, debates, watching videos and commercial clips, demonstrations, working 
together in groups, and visiting businesses in our local community. We expect a lot out of our students, 
but it is our objective to unlock their creative potential using a systematic approach to innovation while 
learning together.  

It is our goal to visit at least five organizations that are innovative within their business sector in 2021. Many 
students have never visited a large nonprofit or NGO, a large corporation, or manufacturing facility.  

Within 60 miles of the university, are several international, national, and regional headquarters that are 
willing to share their experiences with students. Some examples of non-profits and NGO’s include 
Feeding America, the YMCA, and Kids Food Basket. Corporate innovation giants include Herman Miller, 
Steelcase, Haworth, Bissel, Whirlpool, Rubbermaid, Amway, Stryker, and 3M. Innovation in smaller 
entrepreneurial organizations including Beanilla, Twisthink, Comfort Research and Start Garden ignite 
the creative spirt. And centers of education on world problems such as Annis Water Resource Center, 
Kendall College of Art, and Design, Wege and Art Prizes round out the innovation ecosystem in West 
Michigan. 

Additionally, the physical space that is Michigan is one of our greatest asset. Our state is comprised of 
not one, but two peninsulas. We experience all four seasons and have access to water, sand, snow, 
mountains, urban and rural. In a 20-minute drive, we can visit the shores of Lake Michigan, to dig in the 
sand and learn firsthand what the pollution problems are with plastics. A 20-minute drive the opposite 
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direction, immerses the students in the heart of an urban setting that is struggling with poverty and 
access to clean water. The idea for 2021-22 is to connect with the community and understand how other 
organizations are working together to solve problems in an innovative way and to see things differently. 

4.3 Empathy  
Design thinking, and this class specifically is about empathy. Empathy is walking in someone else’s 
shoes. It is getting inside someone else’s head and inside their heart and seeing a point of view from 
their position.  

 

The makeup of the DTSPI class is largely made up of middle-class families from Michigan and Illinois. 
These students typically have not traveled outside of the Midwest and rarely outside of the United States 
and have struggled to understand the complexity of SDG’s. They may understand what others are going 
through but cannot feel or actualize it. One of the author’s goals in 2021-22 is to encourage students to 
experience some of the issues firsthand and challenge ourselves for ways in which we can create a 
simulation of experiences for some of the goals. 

We experimented with what it might feel like to carry water this past year. We brought in a basket 
backpack and loaded seven gallons of water in bottles into the basket as a student stood wearing the 
pack. We wanted the student to get a feel of what that weight might be like just walking around the 
classroom. Suppose they had to go to the river? Or carry that pack for up to four hours. 

For Goal 2, Zero Hunger, a meal could be created with minimal food or food scraped together from one 
dorm room. Goal 13, Climate Action and Goal 15, Life on Land, we could Zoom with a coffee cooperative 
president about the impact of climate change for his farmers. For Goal 14, Life Below Water, we could 
visit the Chicago Shed Aquarium for a presentation on the impact of pollution and climate change. We 
could visit a local farm and hear about Life on Land for Goal 15. For Goal 12, Responsible Consumption 
and Production, we could visit a waste treatment plant or a recycler such as the Padnos Company and 
learn about the issues in recycling. For Goal 10, Reduced Inequalities, the class could visit the 
workshops or studios of some minorities or marginalized artist. Goal 8, Decent Work and Economic 
Growth, our former students who have worked in various industries could talk about what decent work 
might mean. For Goal 7, Affordable and Clean Energy, we could visit with individuals or community 
power systems that are experimenting with alternative forms of energy. For Goal 6, Clean Water and 
Sanitation, students could learn more about clean water issues in their communities and how the water 
safety is maintained. The University has a Water Resource Center that could also be a stimulating visit. 

These are just a few of the ideas the professors need to sort through to help the students better 
understand in the fall semester what it might mean to exist with any one of these problems. Another way 
this might be tackled is with a Smart Phone assignment where students must take pictures of the 
problem they are seeing and share them with the class. For example, if you go to the beach and sit in 
the sun but start to dig in the sand you will in 30 minutes have a bucket of micro trash. This could be a 
picture with an explanation. It is about bringing the problem to life in a way the students and see, feel, 
and understand. 

4.4 Global Needs 
In the class, students will use a country that is at the bottom half of the GDP per capita according to 
Index mundi. The authors limit one student per country. Over the two semesters, students work hard to 
learn about their country from multiple points of view. Students are encouraged to use books, economic 
reports, research reports, Ted Talks, videos and more to gather information, understanding, and 
empathy for the country they have chosen. 
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One of our past faults has been to wait to encourage students to reach out to international contacts at 
the end of the first semester or the second semester. Hopefully, this process can begin much earlier in 
the fall as a way for students to learn about their country before they decide to this is where they want 
to focus for the next few months. Additional research tools to gain first-hand knowledge. Tools including 
What’s App, Facebook, and Reddit provide real feedback from people in country or with direct country 
experience. Universities and organizations of faith also provide an excellent source of experts and 
country connections.  

Understanding the issues and then making them real to a student halfway around the globe can be a 
challenge. Google translate can help bridge the language barrier and open the world through the power 
of language. For example, find an advertisement in the language of the country and translate it to 
English. To understand how needs may vary with different user groups, we might have the students 
measure the size of the typical house for a country at the base of the pyramid, tape then put the number 
of people who would live in the house in the taped off area for space.   

We work with our students to help understand these issues using the TIMES model. 

T | Time  

Can be sparse even at the base of the pyramid as it may take much time to accomplish daily tasks. One 
of the authors was watching people in Nicaragua get a truck that was stuck in the dirt free. They kept 
inviting more and more people to get on the truck to attempt to improve the traction of its almost bald 
tires. It took a long time to get enough weight on the truck as the people in this country are hungry and 
much lighter than most. 

I | Information  

May be difficult to obtain or understand. 

M | Money  

Is obviously in scarce supply. 

E | Energy 

If you do not eat well, or if you labor for long hours in the heat, you may not have much physical energy. 

S | Space  

May not exist when you have 12 people living in a one room house. Typically, in Nicaragua there is little 
storage space, closets are not included, nor are kitchen cabinets in many new houses. 

4.5 Local Needs 
Students will be asked to look well beyond the national borders and think about the local needs of a 
community of people, perhaps in a rural village where many of the deepest needs exist. This is an area 
where the class has been weak, and it may be strengthened due to technology. Students who invest 
the time could use What’s App or Skype to obtain pictures and information about a particular community. 

Every year technology around the world and the spread of the handheld computers in smartphones 
allows for the potential for more and more contact in both directions. Students can now interact from our 
classroom to remote villages around the globe and from those same villages back to the classroom. The 
authors are hopeful that in 2021-2022 there may be real time photographs coming through What’s App 
to the students in the class and useful information flowing to the communities. 

4.6 Observation 
Observation is a powerful research method. Observation provides first-hand data that cannot be 
gathered any other way, and lends itself to stories, which could become vital to generating insights. 
These frameworks help researchers look at these elements independently, but also as interrelated 
elements, within a system. Observations should be conducted in relevant locations, and observers 
should document everything.  

In the DTSPI class, we encourage our students to use the AEIOU method. 

• A | Activities 
o Watch what people are doing, look for the activities they are engaging in. 
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• E | Environment 
o Pay attention to the overall environment where the activities and interactions are happening. 

• I | Interactions  
o Watch how people are interacting with each other. Watch for lack of interaction as well. 

• O | Objects 
o What are people using, holding, carrying? What are they doing with objects? 

• U | Users  
o Pay attention to body language and how people move, their postures, where they sit or stand.   

One of the main goals of observation is to create a sense of wonder, to feel empathy and to enable the 
students to become better observers of life. Observation is an important in ethnography tool that leans 
on the anthropologist to hone observation skills.   

Observation allows you to validate those gut feelings and allows you to see solutions that may be right 
in front of you. Observation can occur face-to-face, but much can be learned through other mediums. 
Observation was conducted in the authors class using Google Maps, and Google Earth to understand 
the size of the country and the terrain. YouTube and Google Images was used to observe customs, 
homes, living quarters, schools, and shops. Observing from afar may not feel the same as being in 
person, but it provides a window into the world of people around the globe.  

4.7 Thinking in the woods 
The campus on which we teach is part of a large tract of land and the building in which we work is 
adjacent to the forest or woods. The professors have discovered that few students take the opportunity 
to explore the woods. Being in nature is wonderful for simulating creativity and providing a different 
prospective. In the fall of 2020, the woods were largely used for a diversion from paperwork and to get 
the students outside for fresh air. At that time, they were not allowed outside except for class purposes 
so this time was a refreshing break. 

In the coming year 2021-2022, the hope is to develop simple creative projects or things to do in the 
woods that will allow students to harness their observation and creative powers. An example might be 
to have them build a short three-minute story and video focused on something they found in the woods. 
The goal, quite simply, is to ignite creativity. 

4.8 Examining one’s own perceptual framework. 
Students often are surprised to learn how other people live. In 2020-2021, the class experimented with 
a few self-assessments and perceptual bias tests. The students learned a lot about themselves and how 
their bias’s may impact the way they see the world.  

The professors in all the chaos of Covid-19 did not seem to develop these discussions sufficiently to 
integrate them into future work. This is one of the 2021-2022 goals.  

4.9 Thinking in art 
The campus and the community are rich in a variety of art mediums. From paintings, to sculptures, to 
performance pieces, the campus and the surrounding communities are filled with the visual and 
preforming arts. The professors hope to continue to use this are to stimulate thinking and creativity in 
21-22.  Perhaps this can help students get more real life in their sketching. 

5 SEMESTER 2 COURSE THREE AND FOUR IN THE WINTER 
In the second semester, we will take students around the world with cooking as we did in the fall of 2020 
and the winter of 2021. Meals from various countries could include, Central America, East/Central Africa, 
the Arab World, India, the Pacific Islands, Rural Mexico, and many others. 

The goals of these meals have been to provide the students a healthy meal, but at the same time a 
challenge of something new to their palettes. For example, during the 2020 class, students had 
Moroccan lamb, and for many, the lamb was a whole new taste. From India they had a completely 
plants-based meal, which again was a new experience for several students in the class. From rural 
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Mexico they had cactus salad, and tongue cooked in the traditional fashion. They experimented with 
fufu from Africa with a Ghanaian chicken stew. They learned to eat yucca in its various names, of 
cassava, manioc. When confronted with a professor raised in the Congo explaining which hand to eat 
with and how to eat the fufu, they really learned that life could be different. All of this is a chance to grow 
and learn about cultures through the lens of culinary. 

5.1 Thinking differently 
Part of the authors challenge in 2021-2022 is to help the students think differently. For a student raised 
at the top of the world economic pyramid to truly understand what life might be like at the base is difficult 
as they have no reference points. Further, students find it hard to break out of the box of what exists 
and attempt to think very differently. For example, students in 2020-2021 tried to take the age-old sand 
filter which is a rather exact science and use it in small containers and with various combinations. There 
are three major problems with this line of reasoning. First, you must understand the science of the sand 
filter before you start to challenge and change the design. Second, bio sand filters are good for biological 
problems in the water but do little good for the many other contaminants such as dirt, heavy metals, 
chemicals whether they are naturally occurring or manmade. Third, maintenance is a major issue. One 
of the challenges the authors face is to push the students to think more deeply and differently, and 
possibly attempt new solutions to age old problems. Part of this comes with guidance into the problems 
they seek but as professors the challenge is to develop some new exercises that work on thinking 
differently. 

5.2 Thinking in different ways 
Throughout the two semesters the goal is to continually open the minds of students. 

5.2.1 Thinking in words 
Students will be challenged to write and think using words in many ways. Some include words on paper 
such as brainstorming. They will be asked to take self-test that have to do with understanding 
marginalized communities. Others focus on how they themselves process think and interact. In the 
second semester in addition to writing up their assignments, there is a major paper which they can write 
on their country or their UNESCO SDG. All of these provide opportunities to think differently in words. 
In the past the authors have tried to get them to understand a few words of the language of the people 
they are dealing with. This has been largely unsuccessful and needs work in 2021-2022. 

5.2.2 Thinking in art 
Art will be used in many ways. In the first semester, the professors will try and expose them to the 
famous Art Prize competition held in Grand Rapids, MI. In addition, we will attempt to expose them to 
the incredible art collection on the campuses of the university provided by local benefactors. In the 
second semester the goal will be to get them to express themselves and their ideas through art in various 
formats. Sketching of ideas is required throughout the course, and drawings of concepts and plans for 
models are refined and developed. The challenge is to get the students to think differently. 

5.2.3 Thinking in Video 
The power of the smartphone to produce videos continue to be used to try to encourage students to think 
about connecting ideas in different ways. Each year this medium becomes more refined as the students 
have better and more advanced cameras and the technology is easier to understand and use. 

5.2.4 Thinking in Construction 
Due to the Covid-19 pandemic, construction in teams was not as easy in the winter semester as it once 
was in 2021. Thinking with your hands is incredibly important in creativity and hopefully there will be 
more of it in 2021. 

6 CONCLUSIONS 
The authors learned a lot in the year of Covid 19 and much of it was from the students.  While this was 
not a formal study as there was no way to know what would happen there was a lot learned from the 
students and working through the process of four course sequence in Covid-19. 
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Several of the things that will impact future courses include the importance of intellectual challenges, 
even in times of great stress students seem to like the focused work. Food was a big learning event for 
the authors.  Yes, we knew it was always fun in class, but we had not thought before about food with a 
purpose. After snacks and some suppers in the fall, the authors realized that each meal could be a 
learning experience and build on the class experience, thus the students travelled the world through the 
seven dinners. 

Third the students made it very clear that they missed the visit to actual sites, corporations, non-profits.  
While the professors had worked hard to bring people into the classroom in mask, and on screen that 
was not the experience that students wanted.  Continuing with experience it was really learned that the 
students liked to try reasonable things to understand what the problem is.  Getting water from the river 
near the campus, actually carrying water a distance were things tried this year but there is a need for 
much more. 

The fifth thing that we learned more about was the power of What’s App students in Covid-10-time 
extensive conversations with others in their country.  The professors will need to think about how to 
develop guidance for use of these communications.  They were surprised with tales of an hour-long 
conversation with a person half a world away. 

Students also were hungry to look at local needs as examples.  It was not possible in Covid-19, but it is 
clearly something that students are hungry for. 

There are more ideas expressed above but these are some of the larger things learned that will impact 
designs of semester one and two in all four courses as the professors look at 21-22. 

Realistically this is a plan for what to do post Covid-19 with a creativity class. It is important that students 
taking a class named Design Thinking for Social Product Innovation really learn about both the social 
side and the innovation side. It is important that students learn enough they can tackle real world 
problems with their knowledge when they leave the class. 

The authors leaned a lot in Covid-19 and are thankful for the experience. We hope to use this experience 
to grow and improve the class into the future, changing how people see themselves and the world 
around them. 

ACKNOWLEDGEMENTS  
The authors would like to thank their students who taught them much in the Covid-19 year. 

They also wish to express their thanks to the support of the administration in the form of Dr. Gilles, the 
Director of the Honors program, who not only helped with a wonderful plant based Indian meal but also 
encouraged the authors in their quest to try new things.   

Dean Schaub, the Dean of Brooks College of Interdisciplinary Studies, is to be thanked for his 
enthusiastic support and attendance at different international dinners. 

Efrain Sandoval is to be thanked for his creative work in the kitchen to deliver the meals as planned. 

REFERENCES 
[1] P. Lane, R. Lafferty (2021) A NEXT GENERATION CLASSROOM, AS CREATED BY THE NEXT 

GENERATION, INTED2021 Proceedings, pp. 10282-10285. 

[2] M. Wesh, Keynote, Inted, April 6, 2021, https://www.youtube.com/watch?v=oanWGp4lhhs 

[3] Sustainable Development Goals, Friends of UNESCO Newsletter, October 2017, 
http://friends.unesco.hk/en/2017Oct/en/home.html, Retrieved 11.5.2021. 

3541



 

 

INSTRUCTIONAL DESIGN FOR ONLINE CONTENT INTEGRATED 
LANGUAGE TEACHING WITH A FOCUS ON A RAPID 

DEVELOPMENT E-AUTHORING TOOL 

R. Hernandez, E. Kilar-Magdziarz 
University College Dublin (IRELAND) 

Abstract 
Learning remotely is not a new way of teaching and learning. However, its use has intensified due to 
the Covid-19 pandemic which accelerated adopting instructional design principles to curriculum design 
and a speedy development of learning materials for many. The design of online modules to be delivered 
remotely has created many challenges for teachers in all educational fields; this is also true in the context 
of designing online modules for learning foreign languages in higher education institutions. A number of 
teachers, an educational technologist and a curriculum specialist got together to address some to the 
challenges that remote learning brought. The aim was to design a number of online modules adopting 
a CLIL (Content and Language Integrated Learning) approach to improve the linguistic and socio-
cultural competence of university students by using the target language and facilitating student learning 
remotely.  

This paper will examine how instructional design principles were applied to the design and development 
of learning materials considering the use of a rapid development tool called Articulate Rise 360. The 
views of tutors involved in the design of modules using Rise 360 will be explored and recommendations 
will be drawn to provide teachers and designers with how best to design using this tool, either 
independently or by integrating it in their Virtual Learning Environment. 

Keywords: online design, instructional design principles, eAuthoring, foreign languages. 

1 INTRODUCTION 
The Covid-19 pandemic has provided educators with challenges and opportunities to engage in the 
design of remote learning courses. However, online teaching is not a new phenomenon, and it has been 
rapidly expanding facilitated by advances in technologies that play a significant role in the design and 
delivery of online courses [1]. During May 2020, our university took the decision to pause the mobility of 
students to European countries during the Autumn trimester of 2020-21 and our School was invited to 
engage in the design of remote modules for students of the Business and Language Programme (BCIT) 
that could not travel to the host universities in Europe. These students would normally spend the third 
year of their academic programmes at a host university in Europe. Instead, they would be learning 
remotely for one trimester and new modules were required. 

A team of designers and academic leaders under the direction of an educational technologist and a 
pedagogical expert began a process of designing four modules to the value of 20 ECTS each for 
students of French, Italian, German and Spanish. A thematic content and language integrated learning 
(CLIL) approach, based on cultural and current affairs topics, was adopted to inform the design and 
delivery of those modules. The focus underpinning the instructional materials was the Learner 
Experience (LX) Design approach in order to create “learning experiences that enable the learner to 
achieve the desired learning outcomes” [2]. The modules entailed learning synchronously with live 
Virtual Classroom sessions within the academic scheduled timetable and the design of asynchronous, 
autonomous learning materials that the students engage with outside the live Virtual Classroom 
sessions. The aim was to improve the linguistic and socio-cultural competence of the students using the 
target language. Regular virtual meetings took place during the summer of 2020 to ensure that the 
modules would be ready for the academic year starting in September.  

This paper will examine how instructional design principles were applied to the design and development 
of the learning materials, considering the use of a rapid development tool called Articulate Rise 360. It 
will also provide recommendations for teachers and designers based on the views of the tutors involved 
in the design and delivery of the modules. 
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1.1 Teaching languages through content  
Language is frequently perceived as a social practice and, in this regard, The Common European 
Framework of Reference Companion Volume (CEFR-CV) describes the learner “as a social agent, 
acting in the social world”. This implies “recognising the social nature of language and language use, 
the interaction between the social and the individual in the process of learning”. It also involves an 
“extensive use of the target language… encouraging them to see similarities and regularities as well as 
differences between languages and cultures” (p.27) [3].  Motivated by the above rationale, content 
became the cornerstone of the proposed modules and a Content and Language Integrated Learning 
(CLIL) approach during the process of designing and delivering the learning materials of these modules 
was adopted. 

In its most generic use, CLIL refers to an educational approach in which “a foreign language is used as 
a tool in the learning of a non-language subject in which both language and the subject have a joint role” 
(p. 58) [4]. A typical example would be to learn mathematics through English in a Spanish speaking 
context. However, CLIL is often referred to as an ‘umbrella’ term because it includes many varieties of 
practices according to the context in which it is implemented [5]. We have adopted a flexible 
understanding of CLIL where the two main pillars were the role of content in developing socio-cultural 
competence and the use of the target language for teaching and learning purposes. Considering that 
these modules aim to prepare students for their study abroad period, Lasagabaster [6] argues that the 
CLIL approach prepares them for internationalisation by enhancing their intercultural communicative 
competence. Furthermore, he adds that CLIL also contributes to boosting their affective dimension 
because it increases their motivation to learn foreign languages. 

1.2 ADDIE as an Instructional Design Process for the project 
When approaching the design of the new modules, it has been debated what type of processes to use 
so that we arrive at a satisfactory outcome within a limited time frame. This is when different models 
were analysed in order to choose the best suited to our needs. We needed an approach which would 
be pragmatic and drive the design from the beginning to the end and having reviewed a number of 
models including rapid prototyping approach, Successive Approximation Model (SAM) and ADDIE, the 
last one was chosen as a driver in the project [7]. The main rationale behind the choice was that it is a 
streamlined, practical approach that is easy to understand and follow. 

ADDIE as a process, dates back to 1970s and US army training methods, however, with the passage 
of time it was adopted by Instructional Designers as a tool helping with curriculum design. ADDIE stands 
for Analysis, Design, Development, Implementation and Evaluation, and in each of these stages there 
are certain steps to take in order to make any curriculum design or redesign effective. When applied to 
teaching languages online, Russel and Murphy-Judy [1] state that, ADDIE makes the design processes 
streamlined, structured and pedagogically grounded. It can be applied to the curriculum design 
(programme or a module level) or a multimedia resource. In the context of the project, it was applied 
both to the module design as well as multimedia learning materials, emphasising a student-centred 
approach [8]. Even though ADDIE has been criticized for being a linear approach, namely all A-D-D-I-E 
steps follow one another, and evaluation is only at the end of the process [9], it was envisaged from the 
start that the design will have a reiterative manner, with the final evaluation feeding into the future design 
of the modules. Furthermore, our institution recommends the adoption of the ADDIE model when 
designing for online learning [10]. 

1.2.1 Our project and ADDIE 
At the analysis stage of our project, we carried out an analysis of requirements for our online language 
modules, staffing and resources as well as students’ needs. At the design stage, we started with the 
learning outcomes for all the modules, and then considered content and assessment including feedback. 
The focus was on high quality, authentic and up-to-date content to ensure an effective and motivating 
learning experience within the modules. At this stage we were also looking at universal design principles 
and aimed at providing learners with multiple means of representation of learning materials including 
text, audio and video materials. Development meant for the project a choice of the tool which was Rise 
360, an authoring tool widely used for content development. The learning materials were first developed 
and reviewed (with some technical tests) in a draft version, before being published for the students in 
the virtual learning environment of the modules. The next step was the implementation which meant 
bringing the module to the Virtual Learning Environment (VLE) called Brightspace. The module needed 
to be set up in the online space to follow the principles of Universal Design for Learning so that both 
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content and assessment with feedback would be fully accessible to all learners [11]. At the end each 
stage, the project leads were assessing its progress, however the full evaluation was performed both 
with students and instructors of each module to shed some light on how the modules can be redesigned 
in the future. This stage was really valuable in the whole design process and provided the project leads 
with insightful comments that later fed into the analysis of the next ADDIE cycle.  

1.3 Underpinnings for multimedia design and development 
In the design phase we were focusing both on the curriculum as a whole, as well as the learning 
materials which were supposed to be accessible as well as pedagogically grounded. We wanted to 
avoid content or technology driven approaches and, as Gagne suggests, utilise authentic materials in 
line with the learning objectives for all modules [12]. There is already a plethora of resources online that 
can be mapped to any module or course, however the key was to align these properly to our learning 
outcomes and to ensure the transfer of knowledge with progression of language skills and competencies 
happening concurrently. In our design we also wanted to represent our content in multiple ways as per 
Universal Design for Learning [11] and use both written (texts, graphs, infographics etc.) and audio-
visual (mp4s, videos) resources to build our learning materials. Furthermore, the videos we used also 
had subtitles embedded within them, and the Virtual Learning Environment (VLE) allows to customise 
its look and feel to suit individual needs. 

When designing, we wanted to ensure that learners would maximise their learning in the online space. 
Online resources were used to serve as a substitute for receptive language skills and to provide content. 
We adopted Gagne’s theory [12] of nine events of instruction as it was found to be appropriate for online 
delivery of our modules [13]. The theory has been widely used for designing both face-to-face and online 
resources and has been used in instructional design being seen as an effective one. These nine events 
start with gaining attention, moving on to stating objectives, recalling prior learning, presenting stimulus, 
providing learning guidance, eliciting performance, providing feedback, assessing performance and 
finally enhancing retention.   

Gaining attention in our resources was designed by placing rhetorical questions, quotes, high quality 
thought-provoking images or short videos at the beginning of the resources. “Fig. 1” below shows a 
screenshot from one of the learning materials in French in which a quote was used to hook the students 
at the beginning of their learning journey.  

 
Figure 1. Visualization of an image and a quote that serves the purpose of gaining students’ attention.  

Learning objectives in the modules were always at the forefront of the resources and broken down from 
holistic module learning outcomes to weekly objectives linked to each of the resources. These would 
always proceed recalling prior knowledge i.e. asking quiz like questions about previous sessions, asking 
open ended and reflective questions. These can take the form of multiple choice or multi select 
questions, drag and drop or gap filling. Each of these was constructed so that there was meaningful 
feedback for students prompting them to carry on with their learning. Presenting a stimulus and providing 
guidance was reflected in the receptive skills practice and before reading, listening or watching students 
were motivated by some stimulating questions. If the skill in focus was reading, to avoid cognitive 
overload, texts were chunked into smaller sections as shown in “Fig. 2”.  
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Fig. 2 Reading text divided into digestible chunks for reading comprehension in German.  

Eliciting performance and providing feedback was done by utilising some quiz like questions within the 
tool. “Fig. 3” below shows one which is a drag and drop activity that students needed to do, submit and 
receive feedback on how well they managed it. These mini activities aimed at retaining interest and 
motivation while learning too.   

 
Fig.3 Drag and drop activity that enables to elicit performance and provide feedback to students.  

Student performance was also assessed in a summative way as often after the resource was completed 
there were short interactive quizzes with feedback provided. Some of the resources were also designed 
with short reflective questions that aimed at triggering further thinking and improving retention too.  
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1.4 Articulate Rise as a chosen tool for the development of CLIL materials  
In recent years there has been an increase in the provision of remote learning offerings and with Covid-
19 situation higher education institutions have started to adopt more and more teaching and learning 
methods and tools used in corporate settings. These tools, called authoring tools, allow us to move 
beyond traditional PowerPoint slides with audio and enable the use of interactivities, quizzing and 
multimedia in a single package. Until recent years the main authoring tools were Articulate Storyline 1 
and 2, Captivate and Lectora. These were desktop-based applications requiring high specifications of 
devices in use. However, in 2016 Articulate introduced a ground-breaking package called Articulate 360 
with a browser based, annually licensed tool called Rise 360. Rise 360 is a rapid authoring tool enabling 
to develop learning materials faster, without the need for downloading software (light on the device 
used), available regardless of the operating systems and easy to use by novices. As opposed to other 
authoring tools its interface has simple building blocks (drag and drop format), many prompts, different 
ways to show and chunked texts, interactive components, quizzing, multimedia and even scenario- 
based blocks. Rise moves from the concept of “slides” and screens, typical to PowerPoint, to building a 
mini website for students. Learning does not happen in Rise in a linear way, but the material unveils 
itself in a vertical way, taking into account recent studies on how people read and track information 
online and how they process written and visual content [14]. Rise produces mobile responsive materials 
needed for mobile learning, while still having the features of an authoring tool such as publishing to 
SCORM 1.2 for the Virtual Learning Environments. Its choice as a tool for development of materials in 
this project was based on these features, accessibility, review facilities and the ease of use. The tool 
choice was adding the extra visual value to the learning experience [15] of our students due to its 
interface which was aiming to support their learning by triggering associations and interest.  

2 METHODOLOGY 
Having described in the previous section how the ADDIE model was adopted for our project, the 
evaluation phase of the model was undertaken using a qualitative research design. The participants 
were the four module designers and the four instructors (some designers were also instructors) that 
taught the modules during the Autumn Trimester of 2020-21. Semi structured interviews, conducted by 
the educational technologist and the pedagogical expert responsible for the project, were used as data 
collection instruments to ascertain the experiences of the designers and instructors. The interviews were 
recorded using Zoom and the data were analysed using a thematic approach [16]. 

3 RESULTS 
All the designers, except one, opted for the use of Rise 360 as a tool to facilitate students with their self-
directed learning prior and after the online classes. The designer who chose not to use Rise 360 did so 
as she felt that the number of learners registered for her module was quite small, not meriting the effort 
to learn a new tool. She decided to employ other tools she was familiar with. Rise 360 was the anchor 
of the design as it provided the learning materials that students had to work with prior to synchronous 
classes. The success of the synchronous classes depended on the quality of the materials, the 
instructions and activities provided in the resources as well as how the materials were linked to the 
classes. All the designers that adopted Rise 360 stated that the initial stages in the design process were 
hard as it took them a while to master the use of the tool. Technological and pedagogical issues were 
explored with the designers and instructors to get an insight into their experiences. The experiences of 
the designers and instructors relate to the following topics: 

3.1 Sequence and navigation  
Following Gagne’s model for instructional design, a lot of effort was given to the sequence of the 
materials starting with an icebreaker or a hook, followed by an introduction to the multimedia materials 
(texts and videos) selected. The multimedia texts and videos were followed by a number of learning 
activities that provided students with the appropriate scaffolding to prepare for the synchronous online 
class that took place once a week.  

All designers said that a lot of upfront thinking was required to get the design right and make it easy to 
navigate. All the instructors were quite happy with the design sequence. However, one of them 
mentioned that more variety in relation to the icebreakers would have been more interesting for the 
students. Another instructor commented that the questions provided to the students to link the materials 
with the synchronous class were too specific and some students learned the answers by heart rather 
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than using the ideas to participate freely in the class. One of the instructors said that she should have 
considered more what students had to do by themselves, what they needed for the class and what they 
had to do after the class: the before, during and after class. In a similar vein, another instructor 
commented that more focus could have been given to the pre-reading or pre-watching activities to 
stimulate the interest of the students.  

3.2 Materials  
The topics selected for the modules were similar in all languages. They focused on cultural and current 
affairs of the countries where the students would travel for their time abroad. One designer explained 
that diversity of sources, from at least two different perspectives informed the choice of materials. 
Another designer emphasised the importance of multimedia in selecting materials from a variety of 
media to consider students' learning styles and an increased focus on visual learning. This is in line with 
universal design principles for learning, to provide multiple means of representation [11]. 

Another instructor mentioned that some of the quizzes could have been more challenging for the 
students. In relation to the quantity of materials provided in Rise 360, most instructors were happy, and 
they thought that it was in line with the workload expected for a 20 ECTS module. One instructor, 
however, said that, in hindsight, more learning materials would have been useful as students were 
asking for more. In that regard, several podcasts were added for students to use as further resources. 

3.3 Student engagement with materials  
All instructors reported a high level of engagement with the learning materials by the students in 
preparation for the synchronous classes. However, one of the instructors acknowledged that most 
students seemed to engage with the materials on the same day of the synchronous class, some just a 
couple of hours before the class, instead of spacing their study throughout the week. One instructor 
explained that the materials and the preparatory activities worked well and contributed to lively debates 
and other learning activities during the synchronous class debates. Another one added that students 
were eager to use during the synchronous class what they had learned during the self-directed work 
prior to the class. 

3.4 Content and language 
The integration of language and content was perceived by all the instructors and designers as a more 
innovative way of teaching language. They acknowledged that this approach facilitated the development 
of productive skills, mainly speaking. All tutors ensure that reflection on language, particularly on areas 
where students were making mistakes, was integrated in the classes and raised with individual students.  

Reflection was perceived as a better way to address language issues as the focus was on language 
use rather than on providing a full explanation about a particular language feature without its context. 
However, one instructor said that this method may have been perceived by the students as if the 
grammatical issues had not been planned. One instructor noted that further integration of content and 
grammar exercises would have been needed as students expected it. This may be related to previous 
learning experiences of the students or to a genuine need to address a number of grammatical issues 
that still present some problems to the students. The instructor added that when designing the module, 
such linguistic exercises can be planned and used only if they are needed. It is important to note that 
the VLE allows to hide content that can be made available to the learners as needed.  

3.5 Sustainable assessment  
All the designers and instructors explained that they chose assessment strategies that had a “real world” 
application in the sense of making students demonstrate skills that they would have to use after 
completing their degrees. Furthermore, the assessment allowed students to be very creative as they 
could create their own products or artefacts. The assessment strategies included oral presentations, 
debates, podcasts, blogs, interviews, discussion fora, quizzes or reflection on their learning. The 
assessment activities include listening, reading, writing, speaking and online interaction. One instructor 
commented that some of the strategies were quite new for the students and they were intrigued, but 
they were very happy with the strategies selected. All the instructors were very happy with the 
assessment strategies and the only issue raised by one of them was to ensure that the written work was 
not excessive so that appropriate feedback could be given to the students.   
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3.6 Provision of feedback  
All the instructors provided students with automated feedback, as well as using group or personal 
feedback, either in written or oral form. Criteria were provided in advance so that students knew what 
was required of them. The use of rubrics was perceived by the instructors as a good way of providing 
feedback. However, there were a number of issues that the instructors raised about feedback practices 
that indicate that some improvements are needed for future iterations of the modules.  

One instructor commented that not enough attention was given to the student writing pieces, implying 
that a change was needed to deal with feedback and feed-forward to ensure that students apply 
comments received to their future written assignments. On the other hand, one instructor commented 
that she provided students with too much feedback and she noted that weaker students, in particular, 
were not able to engage with it. However, another instructor said that the more feedback students got 
the more they wanted. Some instructors perceived that students may not have paid enough attention to 
the feedback if a feedforward component was not incorporated. One instructor suggested including a 
template asking students to indicate what they need to work on and then to indicate how they had 
worked on it. It was noted that some instructors still relied on feedback practices that were conducive to 
face to face teaching, particularly in relation to written work. For example, they downloaded documents 
and used pen and paper to correct students’ work, adding the extra task of scanning and uploading the 
documents with feedback for the students to see. Peer review and feedback were used, but only by 
some instructors.  

4 CONCLUSIONS 
The design and development of the modules was guided by the ADDIE Instructional Design process 
which proved to be successful for our context. The linear character of the process with evaluation of 
each stage and steady progression helped to streamline designers and developers of the modules and 
its learning materials.  

Rise 360 as a tool met the expectations of the project stakeholders and was found to be a useful and 
innovative tool. It was used well for receptive skills, combining multimedia and text into unified learning 
chunks. Its simple interface makes it a tool that can be easily adopted by designers and developers. 
However, there is a danger of using the tool without considering all the steps that are required for the 
proper design of the modules as going back to the design is not possible once the teaching begins. 
Furthermore, it is a license-based product which might impact the adoption rate in higher education.  

One of the successes of these modules was that materials were interesting and motivated students to 
engage with them. This illustrates the importance of doing an in-depth needs analysis and considering 
all learners, regardless of their abilities. The positive comments from the instructors about the materials 
indicate the importance of using multimedia and ensure that the sequence of materials as well as the 
learning activities are well designed. 

The design of the modules with asynchronous learning materials as a unified learning path can impact 
the engagement in a positive way. In the flow of the online modules what is crucial is that both 
synchronous and asynchronous materials have to be predefined as otherwise students’ learning 
experience might be negative resulting in confusion and lack of engagement.  

This study shows that all the instructors embraced feedback and assessment strategies by using the 
support tools provided by the VLE. The use of rubrics was quite successful in providing feedback to 
students although it was not always linked to the grading system provided by the VLE. It has been 
acknowledged by the designers and instructors that thinking about feedback practices could be 
enhanced by ensuring that it plays a significant role in the design process.   

All instructors said that the feedback provided by the students at the end of the module was extremely 
positive. Most students commented that they enjoyed the module a lot and that this module was one of 
the most interesting one they had ever taken. 

We are very conscious that this study has a number of limitations. First of all, we acknowledge that there 
was a very small number of designers, instructors and students involved in order to draw generalised 
conclusions. However, our intention is not to generalise the finding but to provide guidelines for other 
designers about what work and what doesn’t in relation to the design of online modules so that those 
guidelines can be used in different contexts for the design of any online module. We also have data from 
a student survey, and it is our intention to analyse these data in the future, first of all to document the 

3548



 

 

students’ experiences of learning remotely and also to compare and contrast their views with those of 
the instructors.  
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IMPROVING STUDENT SUCCESS AND SATISFACTION IN THE 
ONLINE LEARNING CONTEXT THROUGH INSTRUCTOR PRESENCE 
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University of Arizona Global Campus (UNITED STATES) 

Abstract 
Online learning can be challenging as students may feel isolated or intimidated by the self-regulatory 
requirements of the environment. In addition, the instructor may find it difficult to create relationships that 
promote trust in this context. The Community of Inquiry Model suggests that there are three areas of instructor 
presence that must be applied to create an environment that is both satisfying to the students and the 
instructor: teaching, social, and cognitive. Application of all three facets can increase the potential for student 
success, retention, and satisfaction, and is a sustainable strategy for enhancing the online learning context. 
Teaching in the online platform requires a different type of presence than the traditional classroom. The 
online environment can feel less inviting, intimidating, and overwhelming to both the learner and the 
instructor. To provide effective instruction in the online setting, teaching, social, and cognitive presence 
are essential. In fact, instructor presence has been shown to increase retention rates, decrease failure 
rates, and improve student satisfaction. Therefore, without these elements, student and program 
success rates will suffer. As student enrollment in online classes continues to grow, enhancing instructor 
presence will be increasingly important.  
The findings in this action research suggest that instructors can promote engagement in the online 
classroom to increase student success and satisfaction. The strategies and results of the applications will 
be shared to support online instructors across the globe in improving student and instructor outcomes. 
Keywords: Community of Inquiry, CoI, Retention, Success, Satisfaction, Engagement, Faculty 
Development, Instructor Presence, Online Learning, Online Teaching. 

1 INTRODUCTION 
With continual challenges faced by institutions who teach classes in the online context [1] [2] [3], 
instructor presence (IP) based on the community of inquiry model (COI) [4] has become an increasingly 
popular area for investigation as the research suggests that purposeful and effective faculty engagement 
is crucial. With this type of application in the online classroom, improvements in retention [5] [6] [7] [8] 
[9] and course drop rates [3], retention and student failure rates [9], and student satisfaction [5] [6] [7] 
[8] [3] can occur. The three components of IP are suggested to work cohesively and include teaching 
presence, social presence, and cognitive presence (Figure 1). The COI model emphasizes the need for 
instructors to be present, using multifaceted methods in the classroom to enhance student learning and 
to support critical thinking and inquiry. 

 
Figure 1: Community of Inquiry Model (Adapted from Garrison et al., 2001). 
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CoI promotes three aspects of presence: teaching, social, and cognitive. Teaching presence includes 
the design of a course, the inclusion of clear expectations, the use of rubrics, and the like. The main 
goal of social presence is to gain the trust of the student, fostering belongingness, with the instructor as 
well as their peers. This trust can be gained by using techniques that foster an understanding of who 
the instructor really is and their intentions for supporting the learner [10] [12], rather than simply being the 
person behind the computer grading the learner’s work. Suggested applications fall into three 
categories: affective, cohesive, and interactive. Affective strategies include, but are not limited to warm 
dialogue, using humor, and sharing one’s expertise or personal interests. Cohesive strategies may 
include the use of vocatives and salutations in dialogue and feedback. Interactive strategies may include 
incorporation of students’ thoughts from differing posts, thread elaboration, and video feedback. Lastly, 
cognitive engagement is a reciprocal process from both the instructor as well as the students and is 
fostered by the creation of trust that the applications of social presence can develop. Cognitive presence 
encompasses the willingness to ask questions, receive and apply feedback, seek validation, and seek 
authentic support to develop one’s knowledge. The findings of our action research also support the 
suggestion that successful application of all three types of presence can, in fact, improve outcomes for 
students taking courses online.   

2 METHODOLOGY 
The mixed-methods design included a quasi-experimental, causal comparative design, as well as a 
thematic analysis of qualitative data. The action research was initiated due to a growing concern 
associated with student outcomes at a fully online university, which mimic the concerns across many 
online universities [7]. The research team included seven fulltime faculty members, who designed the 
research protocol, created the training series intervention, measured the level of applications in classes 
by the participants, collected data (including drop rates, course pass rates, end of course survey data), 
and analyzed the results. The methods followed the recommended action research protocol [11]. 

2.1 Research Questions 
The following research questions guided the study [12]: 

a) Is a significant improvement in IP applications within the learning environment evident pre-
exposure versus post-exposure to the IP training modules?  

b) Do course pass rates significantly improve in courses that were instructed by participants who 
were exposed to the IP training modules? 

c) Do course drop rates significantly improve in courses that were instructed by participants who 
were exposed to the IP training modules? 

d) Will student surveys reflect positive experiences in courses where instructors are applying 
effective IP?  

2.2 The Process 
The initial research was developed with the creation of the intervention, a series of modules that would 
be given to the participants. Each module featured a differing part of the IP applications, and included 
examples as well as practice activities. Since few specifics about what applications promote each area 
have been identified [10], this task was of upmost importance to creating the examples. Once the series 
of modules (7) were created, we applied for and received approval through IRB and subsequently, 
began the search for the participants. In total, we had 81 instructors agree to participate in the study. All 
participants were online instructors at the same fully online university. 

Over a course of 18 months, each module was presented to the participants for completion. Out of the 
81 participants, 47 completed all the modules. After one month of being fully trained, the next step was 
to evaluate the applications of IP in the participants’ courses in comparison to the IP applications prior 
to the training. A rubric was created and tested for inter-rater reliability (intraclass correlation coefficient 
[ICC = .9]). Additionally, course drop data, student success data, and end of course surveys were 
gathered for each instructor three months pre- and post- training completion. The participants were also 
given an exit-survey about their own satisfaction with applying the strategies within their courses.  

In addition, extraneous variables were analyzed to rule out any other causes for the improvement. These 
extraneous variables included longevity with the institution, teaching experience, program alignment, 

3551



 

 

department alignment, degree level, assigned level of courses (BA vs. MA), performance ratings, and 
student evaluation ratings. 

3 RESULTS 
Our research findings support previous research that suggests that applying IP strategies is an effective 
way to improve course outcomes in the online context. None of the extraneous variables were 
significantly associated with the outcome improvement; however, performance level (high- versus low-
performer) did show slight significance, as high-performers were more effective in applying the IP 
strategies.   

Student outcome results were noteworthy. Student drop and pass rates significantly improved in courses 
where the instructor had been exposed to IP training: (p = .05) and (p < .001) respectively. The following 
addresses each research question specifically. 

3.1 Research Questions 

3.1.1 Research Question 1 
Is a significant improvement in IP applications within the learning environment evident pre-exposure 
versus post-exposure to the IP training modules? 

The analysis suggested the significant improvement in IP applications by the instructors after completing 
the modules. The paired samples two-tailed t test reflected significant improvement of IP strategy 
applications in all areas of IP: social presence (p < .001); cognitive presence, (p < .001); and teaching 
presence (p =.008). 

3.1.2 Research Question 2 
Do course pass rates significantly improve in courses that were instructed by participants who were 
exposed to the IP training modules?  

The analysis revealed that the instructors who were applying IP in their online classes experienced a 
significant improvement in course pass rates (M = -3.34, SD = 11.39), t (46) = 4.8, p = .05). 

3.1.3 Research Question 3 
Do course drop rates significantly improve in courses that were instructed by participants who were 
exposed to the IP training modules? 

The analysis also reflected a significant improvement in drop rates on courses where the instructor was 
applying effective IP strategies (M = 5.45, SD = 9.34), t (46) = 4.00, p < .001). 

3.1.4 Research Question 4 
Will student surveys reflect positive experiences in courses where instructors are applying effective IP? 

The thematic analysis of the end of course surveys did reflect that students were including positive 
reflections about their experiences in the post-training courses, more than the students who participated 
in the same courses prior to the instructor being IP trained. No quantitative value was assigned to this 
improvement. Rather the results are more indicative of the increase in the perceived satisfaction by the 
students that may have supported the previous outcomes. Examples of comments included: 

• “The instructor has been very active and provides feedback in her own unique way, which is very 
engaging and interactive. Her feedback is very informative and helpful. This is the best instructor 
I have had so far…”  

• “…the instructor has been pivotal in my success... She is a wonderful instructor that further 
explains material, asks thought-provoking questions, and really helps guide the classroom. She 
is always willing to help and will reach out to you if she feels you need some extra help. Her 
encouragement truly made a difference in my education!”  

• “This course was challenging but the instructor’s feedback and course structure made it clear 
what was required in order to succeed. I really appreciate the instructor’s feedback because he 
pushed the class to think critically!” 
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To attain more detailed information about the procedures, methods, and results associated to this project 
the following resource is available: “Handbook of Research on Action Research and the Global 
Empowerment of Educators and Student Learning” chapter 8 [12]. 

4 CONCLUSIONS 
The COI model details applicable IP strategies to utilize in the online classroom that have been tested 
by numerous teams, with promising results [7] [8] [12]. These findings suggest that institutions 
worldwide, especially those that are teaching fully online, should consider making IP applications a 
standard practice, as well as offer consistent training to support instructors using these applications. As 
the current conditions around the globe have mandated increased online learning modalities, the 
availability for developing teachers in a way that successfully supports the learners is crucial.  

The limitations of these findings include the need for further analysis of additional applicable strategies. 
In addition, the quasi-experimental, causal comparative design suggests that internal validity of 
matching may be biased due to unobservable variables. Hence, additional studies should investigate 
these practices in diverse online institutions and colleges to substantiate the validity. 
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PERCEPTION OF TEACHER EFFECTIVENESS AND ITS ROLE IN 
OPTIMISING STUDENTS’ LEARNING IN FIVE PRIMARY SCHOOLS 

IN LAGOS STATE 

K.O. Nwani 
Meadow Hall Group (NIGERIA) 

Abstract 
This study examines the perception of teacher effectiveness and its role in optimising students’ learning 
in five private primary schools in Lagos State. It aims to understand the lived experiences and 
dispositions of teachers who have been defined as effective in the context of their schools and the wider 
Nigerian context and what they articulate are the factors that promote their effectiveness. Two research 
questions were addressed. First, how do effective teachers in private primary schools in Lagos State 
understand and describe their effective teaching and learning practices? Secondly, what are the 
personal qualities these effective teachers possess?  

A theoretical framework derived from a synthesis of three existing theories was employed. They are the 
Dynamic Model of Educational Effectiveness (DMEE), Constructivism, and the Virtue Ethics Theory 
(VET). DMEE and constructivism were used as a framework in answering the first research question. 
They were supplemented with VET in order to gain insight into the dispositions behind teacher 
effectiveness, which answers the second research question.  

This study was conducted as a multiple case study of five primary schools with five teachers selected 
from each school. Data were collected through interviews and unstructured observation and were then 
thematically analysed.  

The findings from this study revealed teachers’ practices and personal qualities that are integral for 
effective teaching and students’ learning optimisation. They include: a. Professional Knowledge b. 
Instructional Planning c. Differentiated Instruction d. Formative Assessment e. Care and f. Practical 
Wisdom. The study recommends that Pedagogical Content Knowledge should be encouraged in 
teachers’ practice. Furthermore, professional development in the use of success criteria and Formative 
Assessment should be given more attention, as this is key to teacher effectiveness. Finally, Teacher 
Autonomy is essential for the development of Practical wisdom (Phronesis). 

Keywords: Teacher effectiveness, model of teacher effectiveness, teacher dispositions, practical 
wisdom. 

1 INTRODUCTION 
According to literature, diverse factors have the potential to affect students’ performance and 
achievements. These factors include the education system and education policy [20], school factors [25] 
and teacher factors [27]. Among all these, the teacher is “the most impactful school-based factor” [14, 
pp.2]. Over the past decade, research has confirmed that teachers have a substantial impact on their 
students’ academic and lifelong success [8] and are seen as central figure confronting poor schooling 
outcomes [1]. However, while the last decades have empirically corroborated the central role that 
teachers play in students’ learning [10], according to Buhl-Wiggers et al. [15], limited evidence exists on 
how teacher quality affects students’ learning in Africa, even though “it is known to be critical for students’ 
education and life prospects in the developed countries”.  

In Nigeria (a West African country), teacher quality remains a critical concern among education 
reformers, parents, scholars, and researchers [15]. For example, a study in Kwara State, Nigeria, which 
tested all primary school teachers in the state for subject knowledge in Mathematics and English, 
showed that teachers lacked the required skills necessary for effective teaching. Only 7 out of over 
19,000 teachers, which represents 0.03% of the teachers, met the minimum threshold of 80% and above 
in all the tests, while 20% had scores that were between 60% and 69%. 29% of the teachers failed, 
scoring below 40% [18]. The test involved the teachers marking and correcting English and Mathematics 
scripts based on the primary six curriculum.  
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This low teacher quality is believed to have affected how students perform in their exams [2]. The 2017 
National Assessment of Learning Achievement in Basic Education (NALABE) Report regarding primary 
six pupils’ performance in certain subjects such as English and Maths suggest that the challenge 
persists [30]. In English, for instance, the pupils were given multiple-choice and essay tests. In the 
multiple-choice tests, 26.5% failed, scoring between 0-39. 22.4% had fair, scoring between 40-49. 33% 
had good, scoring between 50-59, 18.1% had very good (60-69) while 0% had excellent (70-100) [30]. 
This issue of poor quality poses a great challenge because according to Etor et al. [7], primary education 
is considered as the “foundation for qualitative higher education” (pp. 155). In every country in the world 
(including Nigeria), education plays a critical role. It remains the major instrument for effective national 
development, which makes the low standard in the educational system of concern. According to Uria 
and Wosu [22], education is what enables an individual to be able to take care of themselves, their 
families and contribute to national development. Education is also necessary for moral training and 
development of values. Thus, poor teacher capacity and attendant low quality of education could impact 
both the individual and the nation negatively.  

Be that as it may, research points to factors that may have an impact on teacher performance and 
capacity [27; 21). For example, Ball [27] refers to the impact of performativity on the practices of teachers 
which is reflected by the formidable pressure from government, policy-makers and school leaders on 
teachers ‘to teach to the test’ so as to produce impressive results. According to Jones [28], some 
government initiatives demonstrate society’s view that “teachers need to be managed, watched over, 
held accountable and pressured to perform” (pp. 40). He also argues that standardised test scores and 
other quantifiable measures are woefully inaccurate reflections of students’ learning and teacher 
effectiveness and most importantly work against true learning taking place. Jones [28] further maintains 
that the notion that students’ lack of ability is immediately traced to the doorstep of teachers and their 
ineffectiveness signifies the depth to which neoliberalism has infiltrated education.  

Against this background, further review of the literature for this study observes that limited evidence 
exists on what effective teachers actually do in the classroom in line with the Professional Standards, 
which stipulate the knowledge, skills and values a professional teacher in Nigeria should possess. Also, 
theoretical discussions on what actually constitutes teacher effectiveness and how teachers contribute 
and impact students’ performance in Nigeria are scarce; rather, what an initial review of literature in 
relation to public and private school teachers in the country reveals is more of attempts to chronicle the 
problems and gaps facing Nigerian schools or recommendations of models which are more applicable 
to teachers in the public secondary schools in the nation.  

This study, therefore, seeks to contribute to the closing of these gaps by exploring how teachers who 
are described as ‘effective’ by their private primary schools in Lagos State understand and construct 
effective teaching and learning processes in the classroom, as well as the personal qualities these 
teachers possess. 

1.1 Research Objectives 
The central objective of this research is to understand the lived experiences and dispositions of teachers 
who have been defined as effective in the context of their schools and the wider Nigerian context and 
what they articulate as factors that have promoted their effectiveness.  

The specific objectives include:  

1 To understand how effective teachers in private primary schools in Lagos State understand and 
describe their effective teaching and learning practices;  

2 To understand the personal qualities these effective teachers possess.  

1.2 Research Questions 
This study seeks to ask two major research questions: 

1 How do effective teachers in private primary schools in Lagos State understand and describe their 
effective teaching and learning practices?  

2 What personal qualities do these effective teachers possess?  
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1.3 Theoretical Framework 
This study employs a synthesis of three existing theories. They are the Dynamic Model of Educational 
Effectiveness (DMEE), Constructivism, and Virtue Ethics Theory (VET).  

1.3.1 DMEE 
DMEE is considered as one of the better developed theoretical models under the Educational 
Effectiveness Research (EER) and it has made a bold move towards closing the gap between 
empiricism and theory [16] which was a problem with the majority of the models under EER. DMEE has 
certain distinctive characteristics that make it suitable for a study like this. One of the important 
characteristics of DMEE is its multilevel nature and interrelations between these levels and the factors 
[5] which are believed to influence effectiveness and have both direct and indirect effects on student 
learning. DMEE’s belief that the teacher factors (e.g orientation, structuring, modelling, application, 
questioning, assessment, management of time and classroom as a learning environment) are not 
separate entities but all interrelated and the direct and indirect effect of these levels on each other, 
remains relevant and is its uniqueness. Another characteristic of DMEE is its belief that the relationship 
between effectiveness factors and achievement are not linear and are more curvilinear in nature [5]. 
Lastly, DMEE is premised on the assumption that each of the effectiveness factors in relation to student, 
classroom, school and system can be defined and measured using five dimensions: frequency, focus, 
stage, quality and differentiation [5]. While DMEE enumerates the effectiveness of teacher factors that 
enhance students’ achievement, this list is not exhaustive. The researcher has therefore chosen to 
support DMEE with the constructivist theory. 

1.3.2 Constructivism 
Staffe and Gale [17] define constructivism as an important learning theory based on the idea that 
learners build on their existing knowledge in order to acquire new information. It is also a teaching theory 
which describes teacher practices that constitute to knowledge construction and the overall learning 
process of students. There are two prominent theorists under constructivism: Piaget's cognitive 
constructivism [12] and Vygotsky’s social constructivism [24]. Cognitive constructivism is based on the 
understanding that learners construct personal meaning through experience and such experience is 
built on prior knowledge. On the other hand, Vygotsky emphasised the collaborative nature of learning, 
which he believes precedes development, unlike Piaget’s stance that the learner’s development must 
precede their learning. A major inference from the approach of Vygotsky on learning and teacher 
pedagogy is that he emphasises that learning happens not by independent exploration but by interaction 
with others within a socio-cultural environment such as a classroom. Constructivism has some certain 
characteristics relevant to this study. For example, cognitive constructivism is seen as important and 
relevant in the classroom today based on the understanding that learners construct personal meaning 
through experience and such experience is built on prior knowledge.  Another characteristic of 
constructivism is its focus on Piaget’s stages of cognitive development which state that children 
experience sequences of development and that these different stages ultimately affect their thinking 
levels and ability to understand the world. On the other hand, Vygotsky’s [24] theory which posits that 
interaction within the classroom is key to learning, seems to support popular 21st Century classroom 
practices such as role-play, group and partner work, peer-teaching and learning and peer-assessment. 
Also, practices such as assessments and feedback are all emphasised in an interactive classroom and 
are in line with the concept of Teacher Effectiveness and how it can help optimise students’ learning. 
The researcher has, however, supported DMEE and constructivism with virtue ethics theory as it fills up 
the gap left by the teaching theories which fail to consider what underpins teacher behaviour. Virtue 
ethics focuses on the affective domain. 

1.3.3 Virtue Ethics Theory (VET) 

The professional status of the teacher is no more reflected only through the knowledge and skills they 
possess, but now their values are perceived as equally important. Teachers are seen as moral agents 
who have a moral responsibility for their pupils based on the relationship that exists between them, by 
which they can influence their pupils. Their moral values are now considered just as important as their 
subject knowledge and teaching skills and their expertise is determined by their ability to make complex, 
context-sensitive deliberations and professional judgment. The Normative Ethics Theory (NET) which is 
a moral philosophy that investigates standards for right and wrong actions, presents a good framework 
for teachers, as it is used primarily in making sound ethical decisions, thereby resolving dilemmas and 
used to figure out what actions are right or wrong to take in a situation [20]. Virtue ethics theory is an 
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aspect of NET.  Aristotle [3] distinguishes between two basic sets of virtues – intellectual and moral 
virtues. Aristotle [3] recognised that both virtues were necessary for human flourishing and he believed 
that having one and not the other would make one incapable of having true Virtue. This interplay 
between intellectual and moral virtue is very much applicable to the practice of teachers, who often find 
the two virtues practically inseparable when making judgments. Thus, being of virtuous character is an 
important characteristic and one of the most important elements of VET. Another important characteristic 
of VET is practical wisdom, which is believed to be necessary in order to achieve Eudaimonia, apart 
from Virtues. Practical wisdom, which is different from theoretical, abstract wisdom [30], is very 
necessary and applicable to teachers who need to constantly make professional judgments concerning 
the children they teach or in complex situations such as deciding between following a school policy when 
it conflicts with the needs of a vulnerable child. Other aspects of VET include Civic Virtues as well as 
performance virtues.  

Having summarised the underpinning theoretical framework for this research, in the following section, 
the researcher presents the methodology. 

2 METHODOLOGY 
This study made use of a descriptive design, employing qualitative methods. The qualitative design of 
the study means that the study seeks to understand effective teachers’ attributes and patterns of 
activities from their perspective and making these visible through such techniques as “field notes, 
interviews, conversations, photographs, recordings, and memos to the self” [12, pp. 3]. A case study 
strategy was adopted as it is considered an important strategy when trying to gain an in-depth 
understanding of research participants [19]. It was also chosen because it provides opportunities for 
collecting lots of details that may be missed by other research approaches. In addition, case studies are 
useful for expanding the understanding of a subject area and are often used to study people and 
programs, especially in education. 

The researcher did a multiple case study as multiple cases allow for multiple perspectives, thereby 
enriching the research [23] as similarities and comparisons are drawn within and across the cases which 
is the researcher’s intention. These multiple case studies are bounded by the characteristics of effective 
teachers. The cases are also bounded by their context as the researcher studied these teachers (5 
teachers each from 5 schools) within their physical (natural) settings. 

2.1 Study Population and Sampling 
The population for the study is teachers in private primary schools in Lagos State. The researcher 
adopted the non-probability sampling, using the purposive sampling technique to select both the school 
and participants for the research. Purposive sampling enabled the researcher to focus specifically on 
participants with specific qualities of effectiveness who are very important to the research. Such 
individuals whose experiences and interpretations are critical to the research can be selected 
purposively [19].  

There were two stages of selection in the research:  

The first stage was to purposively select the schools for the research using a list of prerequisite criteria: 

1 Long-standing educational institutions that have been in existence for 15 years and above  
2 Large schools with a population of 400 pupils and above. 
3 Government-approved private schools 
4 Membership of Association and Accredited bodies. 

While these schools had similarities in the above criteria, there were some subtle differences which 
existed amongst them. 

The second stage of the sampling was to purposively identify teachers that are considered as effective 
by their respective schools. The schools were asked to draw up the list for the researcher, among which 
the actual participants in the study have been selected in each school, using the following criteria (these 
were given as inclusion criteria to heads of each school to identify among their teachers those that meet 
them): 

1 A track record of outstanding teaching evidenced by their ability to positively affect students' 
achievement.  
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2 Known to lead professional learning and using such learning to support the development of their 
professional learning community in order to improve teaching and learning, thereby contributing 
to the optimisation of students’ learning in their area of responsibility.  

2.2 Data collection 
Semi-structured interviews and unstructured observations were the data collection tools for the study. 
Using these multiple sources of data collection helped in getting rich qualitative data, thereby achieving 
a deeper understanding which is essential in case studies [13]. Each teacher was interviewed once 
during the data collection process, using open-ended questions. These kinds of questions encouraged 
interviewees to open up and express themselves freely in an in-depth manner. The researcher made 
use of similar questions with all participants which mapped back to the research questions that were 
formed based on the literature review. The other tool the researcher used to collect data is unstructured 
observations. The researcher observed these effective teachers (as defined by their schools) in their 
different natural settings as the study is a multiple case study. 

2.3 Data analysis 
There were certain steps the researcher followed while analysing the data [31]: familiarization; coding; 
open coding; focused coding, axial coding, theme derivation; thematic analysis; and reviewing the 
themes; defining and naming themes and producing the report. This systematic way helped to shed light 
on the problem that was studied [13] and in turn facilitated the development of a model. 

The following themes and subthemes in Table 2 were developed from the data 

Table 2. Themes and Subthemes 

Themes Subthemes 
Professional Knowledge - Pedagogical Knowledge 

- Content Knowledge 
Instructional Planning - Lesson Objectives 

- Success Criteria 
Differentiated Instruction  -  
Formative Assessment - Feedback 

- Questioning 
- Peer-assessment 
- Self-assessment 

Personal qualities of 
effective teachers 

- Care 
- Practical Wisdom and Judgment 

It is particularly important to mention that information from the unstructured observation was used to 
explain various aspects of the data and enrich the discussion of the data  

3 RESULTS 
This section presents a summary of the key findings and main conclusions, the study’s contribution to 
knowledge, a model of the key determinants of teacher effectiveness, conclusion and recommendations 
for policy and practice. 

3.1 Summary of Key Findings 

3.1.1 Perception about effective teaching and learning practices. 
The first research question asked about how effective teachers in private primary schools in Lagos State 
understand and describe their effective teaching and learning practices. The following themes were 
identified in relation to the research question: a. Professional Knowledge; b. Instructional Planning; c. 
Differentiated Instruction; and d. Formative Assessment.  
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3.1.1.1 Summary of Key Findings on Professional Knowledge 
The study observed that teachers who were considered effective in the context of their schools possess 
substantial professional knowledge in two important domains: Pedagogical Knowledge and Content 
Knowledge. In relation to Pedagogical Knowledge, data revealed that the majority of these teachers 
mostly used the learner-centred pedagogy (LCP) in their classrooms. Furthermore, the findings also 
showed that the participants had good content knowledge. Also, from the data, a few teachers, used 
PCK, a subject-specific pedagogy. Interestingly, the two teachers that used PCK were specialist 
teachers (also called subject teachers) - a Maths teacher and an ICT teacher. The ICT teacher can be 
described as having Technological Pedagogical Content Knowledge (TPCK), while the Maths teacher 
showed his deep understanding of mathematical concepts to improve his students' understanding. This 
is referred to as Mathematical Pedagogical Content Knowledge (MPCK). The findings reveal that while 
these teachers are considered effective in the context of their respective schools, the majority of them 
lacked the subject-specific pedagogy called PCK, which is an integral part of a teacher’s professional 
knowledge. This suggests that the majority of these teachers still need some professional development 
in the area of subject-specific pedagogy. I also argue that the existence of teachers who are considered 
effective by their schools but are still using more of the teacher-centred approach and some possibly 
with limited subject knowledge, suggest that effectiveness is context specific and could depend on 
different parameters, which ultimately points to the varying definitions of effectiveness and its complex 
and controversial nature. 

3.1.1.2 Summary of Key Findings on Instructional Planning 
Based on the findings, it may also be explained that planning is integral for effective structuring of 
learning activities to meet the needs of the students using national standards, school’s curriculum, data 
as well as appropriate and engaging resources to ensure learning takes place. Effective teachers 
understand that teaching begins before a teacher steps into the classroom and would have pre-planned 
several things, not least the goals for the lesson (learning objective), how the goal will be reached (the 
teaching methods) and how to measure if or how well the goal was reached (success criteria). From the 
above, a crucial aspect of planning is having and sharing learning objectives and success criteria, which 
are believed to be an essential part of delivering quality instruction. However, it is typical for these 
teachers who are considered to be effective, to have learning objectives, but not typical for them to have 
success criteria. Also, it is observed that the participants did not refer to the professional teacher 
standards or curriculum. These are strategic documents used for long-term planning. Rather, the 
teachers focused mainly on the lesson plans needed for daily instructions. Possibly, a reason for their 
focus on the short-term planning may be the culture of performativity which forces teachers to pay more 
attention to the delivery of excellent results rather than on long-term objectives. 

3.1.1.3 Summary of Key Findings on Differentiated Instruction 
It appears that differentiation is widely perceived as an important element of good practice in large and 
enduring private schools in Lagos State, Nigeria. Almost all of the teachers showed evidence of 
practising differentiation in various ways based on content, process, product, learning environment and 
learning style. However, a few did not understand, while some appeared to have only a shallow 
understanding of the concept. I may argue therefore that if there are some ‘effective’ teachers that still 
struggle with this concept, it is possible that less effective teachers (who are outside the scope of the 
study) may find it difficult to understand and even more arduous to practice. That said, the majority 
understood differentiation and its link to formative assessment; another student-centred teaching and 
learning practice. Findings also reveal that differentiation by learning style is extremely popular amongst 
the twenty-five teachers that were interviewed. This corroborates literature which argue that a lot of 
teachers find this form of differentiation intuitively appealing, even logical [29], however using the 
learning styles of students to differentiate learning and meet their needs has been met with criticisms 
that its claim to effectiveness remains largely unsubstantiated [11]. 

3.1.1.4 Summary of Key Findings on Formative assessment 

From data, it appears that formative assessment is accepted among large and enduring private schools’ 
practitioners (leaders and teachers), as one of the effective teaching and learning practices. There are 
certain strategies that aid the effective practice of formative assessment, some of which the teachers 
showed evidence of. For example, feedback and questioning are AfL tools that a vast majority of the 
teachers understood and used with their students. Feedback is one of the most important tools in AfL. 
Findings revealed that all the teachers used feedback effectively. In addition to the use of feedback, the 
teachers also used questioning as an AfL strategy. While several questioning techniques which include 
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closed-ended, open-ended, reflection, probing, random and inferential questions were used as a way to 
deepen their students' knowledge, it was discovered that the majority of the teachers emphasised on 
open-ended questions as a way of developing higher-order thinking in their students. However, less 
strength and understanding were shown in the use of peer and self-assessment as key AfL tools in 
optimising their students' learning and building their metacognitive skills. This finding is very important 
because self-assessment is crucial for students in becoming self-regulated learners. Peer and Self-
assessment are important in students' understanding of the process of learning; and is crucial to helping 
them take ownership of their learning.  Also, the fact that the majority of the teachers were not adept in 
the use of success criteria with their students, success criteria being a precursor to and foundation for 
self-assessment, was found to be very revealing and it confirms the weakness of the teachers in this 
area.  

3.1.2 Personal qualities of effective teachers 
From the data, the researcher discovered two important teacher dispositions that are critical to their 
effectiveness. They are care and practical wisdom. 

3.1.2.1 Care 

Findings indicate that over half of the teachers across the five schools show care towards their students 
which is in line with research that sees teaching as a caring profession. These teachers understand the 
Ethics of care, otherwise known as the duty of care. They also regarded themselves as being ‘in loco 
parentis’ as they saw their roles as similar to that of a parent. Also, findings show that a vast majority of 
the interviewees, in response to the ‘ice breaker’ question on what they enjoyed about being a teacher, 
and the ‘wrap up question’ on why they remained as teachers, focused on the affective component of 
their profession, talking about their love for children. In addition, findings also reveal that some of these 
teachers deploy practical wisdom in caring-for their students as they make use of reason in making 
decisions.  

3.1.2.2 Practical Wisdom 

Data reveal that almost all the teachers in the five case study schools use practical wisdom in their 
decision making, both in relation to their day-to-day teaching practices and also in finding solutions to 
more complex ethical dilemmas. Practical wisdom was also used in regulating their care for the students. 
These teachers use practical wisdom for everyday decisions as well as complex situations where the 
solution seems unclear, but as they rely on practical wisdom, they are able to come up with solutions 
that resolve the dilemma. Indeed, it is seen as an important part of effective teaching and learning. While 
all the case study schools showed teachers using practical wisdom to make decisions, data also 
revealed clashes between school rules and the teacher’s ability to make the best decision for their 
students and themselves. From the findings of the study, it can be concluded that effective teachers 
have and operate by practical wisdom in their decision making and professional judgment, not just by 
the rules and regulations which are expected to guide the practice of teachers, such as the Professional 
Teacher Standards and the School’s Curriculum. Thus, the relationship between teacher behaviour and 
teacher’s personal qualities becomes quite obvious and relevant. This relationship is reflected in my 
model (see Figure 1) where I showcase the characteristics of teacher effectiveness based on the 
inductive study in this area. 

3.2 Contribution to Knowledge 
This research has made a number of contributions in the following areas: contributions to practice; 
contribution to methodology and contribution to theory.  

3.2.1 Contribution to Practice 
Literature search did not reveal any research literature on large, private, government-approved, long-
standing primary schools in Nigeria and Africa at large. This study thus contributes to the closing of the 
existing gap in the body of evidence on large private schools’ practices and contribution to educational 
development in Nigeria and Africa. The literature search also indicates that there is a dearth of studies 
in the area of effectiveness of teachers in private schools in Nigeria and even more so in the primary 
section. 
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Figure 1: Key Determinants of Teacher Effectiveness 

The model suggests that as important as standards and school policies are, practical wisdom is the 
most important factor required in teacher effectiveness. Not only is practical wisdom needed in the 
interpretation, understanding and implementation of teacher standards and school policies, but it also 
important to effective teaching and learning practices as well as ethics of care, virtues and teacher 
beliefs. Practical wisdom is needed by teachers to operationalise the standards and in other situations, 
practical wisdom will be needed instead of standards and policies in making decisions in relation to their 
practices. It can be said to be essential in situations that are specific and context-based as well as 
situations that regular rules and regulations cannot resolve. The model also helps to highlight the 
indispensability of practical wisdom for effective teaching especially when teachers have to make wise 
decisions that are beyond the ‘limits’ of rules and regulations thus confirming their expertise and 
professionalism.  Practical wisdom can be said to complement standards and policies where the latter 
is lacking or not appropriate and is instrumental to the optimisation of students’ learning. 

3.2.2 Contribution to methodology 
Literature shows that many studies have employed a quantitative approach to examine issues around 
school and teacher effectiveness, and tend to miss qualitative concerns. Oftentimes, effectiveness is 
measured in terms of value-added. The results of the students are used to determine the effectiveness 
of the teachers, hence the tendency to research this area numerically. This study presents a detailed 
narrative from effective teachers on how they interpret and understand their own effective teaching and 
learning practices. Also, conducting a qualitative study, using qualitative data collection tools such as 
semi-structured interviews and unstructured observation has provided the opportunity to find out what 
the lived experiences of effective teachers in large, private government-approved and long-standing 
primary schools in Lagos State, Nigeria are and factors that underpin their behavior in the classroom. 

3.2.3 Contribution to theory 
This study provides an opportunity to apply the theories that underpin it which are the Dynamic Model 
of Educational Effectiveness (DMEE), Constructivism and the Virtue Ethics Theory. They were used to 
examine practical issues around teacher practices and experiences in large, private, government-
approved and long-standing educational institutions in Lagos State, Nigeria. It also provides an 
opportunity to apply these theories in the explanation of issues in different socio-political contexts. 
Literature search indicates that little is known about studies that have tested or applied these theories 
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in the study of private schools in Nigeria, and many studies that employed these theories are largely in 
developed countries. 

4 CONCLUSIONS 
From the perspectives of the teachers, it can be concluded that effective teachers engage in certain 
effective teaching and learning practices such as having good professional knowledge, instructional 
planning, differentiation and formative assessment, and these effective teaching and learning practices 
are underpinned by certain personal qualities such as care and practical wisdom. Practical wisdom is 
necessary to the practices of these effective teachers because of its importance and impact on the 
decision making in their classroom in line with the professional standards, and the school curriculum. A 
synthesis of three existing theories was used as the framework for the study, which include DMEE, 
Constructivism and VET. Where one was deficient, the other was able to fill.  The study also attempted 
to close a number of gaps such as in practice, methodology and theory. A model of the key determinants 
of teacher effectiveness was developed, which shows that as important as standards and school policies 
are, practical wisdom is the most important factor required in teacher effectiveness.  

4.1 Recommendations 
The study made a number of recommendations:   

1 Policy-makers and education managers at both government and institutional levels need to 
provide opportunities to develop Pedagogical Content Knowledge (PCK) especially with a focus 
on Mathematical Pedagogical Content Knowledge (MPCK) and Technological Pedagogical 
Content Knowledge (TPCK), especially in this post covid era. 

2 There is a need for a review of teacher guidelines and retraining of teachers on Instructional 
Planning. Such trainings need to ensure that success criteria are given attention to. 

3 Both direct and indirect instructions should be utilised as proposed by the Dynamic Model of 
Teacher Effectiveness  

4 Schools should strengthen their teachers' understanding and use of formative assessment. 
5 There is a need to incorporate during initial teacher training and continuing teacher development 

programmes, modules and activities that aid the development of practical wisdom among 
teachers such as virtues and character education.  

6 Schools should find ways of retaining their experienced teachers and not losing them to unrealistic 
performative targets.  
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RECONCILIATION OF STUDIES AND WORK DUTIES OF STUDENTS 
DURING DISTANCE LEARNING 
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Abstract 
The article focuses on higher education of social workers in the Czech Republic at the time of 
extraordinary measures ordered by the Ministry of Health of the Czech Republic to protect the population 
against COVID-19. At the time of the COVID-19, contact between people around the world was limited. 
Due to these extraordinary circumstances, the teaching of social work has moved to the online space. 
Social work students were ordered to do so by the Ministry of Labour and Social Affairs, which affected 
their university studies. Social work students performed work duties in providing social services in 
residential, outpatient and field form. The paper will present a quantitative research survey focused on 
the education of social work students in the period from March 2020 to June 2020. The aim of the paper 
is to evaluate the harmonization of work duties of students and university studies in social work in the 
Czech Republic. This article focuses primarily on the management of students' work duties ordered by 
the Government of the Czech Republic and the requirements for their university studies. The article will 
present the students 'view of teachers' approach to their assigned work duties. 

Keywords: Work duty, social work, distance education, COVID-19. 

1 INTRODUCTION 
Currently, there has been an increase of social work studies in a hybrid form (full-time and distance 
form).  Lecturers are also increasingly offering online synchronized lessons, that means in the real time 
with the possibility of interaction and asynchronous, without a link to the real time and possibilities of 
interaction with a lecturer and a student. Technologies have been changing the look of teaching of social 
work.  Therefore, this is the beginning of replacing or supplementing classical teaching.  Standards for 
teaching of future social workers are being changed, which emphasizes attention of lecturers in the field 
of social work, to examine them thoroughly and use innovative and flexible items of teaching [1]. 

For the performance of social work, is necessary to meet the predictions for the performance of a social 
worker, which are stipulated by the Act No. 108/2006 Coll. on Social Services. The conditions of 
performance of social work are full-autonomy, integrity, health fitness and professional competence.  
Professional competence can be obtained can be obtained by completing higher professional education 
and university studies in bachelor, master or postgraduate degree. The law specifies the field, that is 
necessary to perform social work [2]. The future social worker during the studies has to acquire a whole 
range of competencies. Professional literature offers a wide range of characteristics, skills and abilities. 
Due to the exhaustive list of competencies, Elich calls a social worker as “super competent hero “. [3] 

Educators in the field of social work have to fulfil a touchstone for education of future social workers.   
Therefore, it is necessary to meet legal requirements, fulfilment of accreditation of requirements. 
Accreditation of requirements are effected by educational standards in social work, which are processed 
by Association of Educators in Social Work (ASVSP) in the Czech Republic [4].  Global qualification 
standards of education in social work are defined by IFSW, which also emphasizes practice [5]. One of 
the criteria for education according to ASVSP is professional practice. The aim of professional practice 
is support of professional competence, development of competences of students preparing for 
performance of social work, reflection of experience from professional journals and self-reflection of 
social work tools, the use of methods and theoretical knowledge and motivation to search professional 
identity [4]. 

Based on the Resolution of the Government of the Czech Republic No. 1027 on 27th October 2020, the 
work duty was imposed to students in the study programme focused on social work, social policy and 
social care. Situation of work duties of students in the Czech Republic is regulated by the Crisis Act No.  
240/200 Coll. On Crisis Law. According to this law, students aged 18 – 62 are obliged to obey calls if 
they have been obliged to work. Students were obliged to work due to staff failure compared to the 
registered organizational structure, which results in the life threat or health of users.  
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Combining work duties with studies of social work can be compared to the issue of work life balance, 
which is increasingly appears in late modern society. People are aware of the balance importance 
between work and their private lives.  

2 METHODOLOGY 
The main objectives of this paper was to find out, how students of social work could combine ordered 
work duty by the government of the Czech Republic and their university study during the period of 
extraordinary measures adopted in the context of epidemiological situation from March 2020 until June 
2020, and also from September 2020 until December 2020. In order to fulfil the main research goal, a 
quantitative research strategy was used, specifically, the technique of questionnaire survey. The main 
goal (MG) was divided into the following partial goals:  

PG1: to find out, to what extent had students of social work in the Czech Republic work duty from 
March 2020 until June 2020 and also from September 2020 until December 2020. 
PG2: to find out, how students, who had work duty could combine their work duty and university 
study of social work. 
PG3: to find out, how lecturers of social work supported students in managing with university 
education and work duties. 

The questionnaire was made in Survio.com and contained 29 questions. Survio.com ensured full 
anonymity of responses. Data collection was provided from December 2020 up to April 2021, at 
universities across the Czech Republic. Distribution of the questionnaire was provided by an e-mail 
communication with academic workers focusing on teaching social work. The questionnaire had been 
sent to 9 universities, within social work is being taught on a bachelor or master´s study program. The 
questionnaire was viewed to 624 respondents, return was 52, 08 %.   

Table1. Distribution of informants according to the type of study. 

Distribution of informants according to the type of study  Absolute frequency  Relative frequency  
a. Bachelor type of study  245 82,2 % 
b. Follow-up master´s degree study   53 17,8 % 

      Total 298 100 % 
Source: own  

Table 2. Distribution of informants according to the form of study. 

Distribution of informants according to the year of study  Absolute frequency  Relative frequency  
a. Full-time form of study 126 42,3 % 
b. Combined form of study  172 57,7 % 

      Total 298 100 % 
Source: own 

Firstly, we perform the characteristics of the research sample. From the above-mentioned data is clear, 
that in the research survey there were 298 informants (n = 298). Informants, who do not study in the 
Czech Republic, were excluded from the analysis. The informants can be characterized based on 
gender, there were 289 (95,6 %) women and 13 (4,4 %) men in the research, which confirms a clear 
predominance of women´s representation in social work. There are 126 informants who study a full-time 
form and 172 in a combined form of social work study. Informants from all over the Czech Republic took 
part in the research survey. The research includes informants from all universities in the Czech Republic, 
where social work is being taught. Specifically, in descending order, these are: Ústí nad Labem, Hradec 
Králové, České Budějovice, Olomouc, Liberec, Praha, Ostrava, Brno and Plzeň. The research sample 
can be considered representative. 
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3 RESULTS 
The following findings answer set research questions based on data evaluation obtained in the research 
survey. These findings will be then discussed and processed for the conclusions of this paper.   

3.1 Work duties of social work students in spring 2020 and autumn 2020 
Through the first partial goal we were examining how many students of social work had work duties in 
spring 2020 and in autumn 2020. We used two questions from the questionnaire to make evaluation of 
this partial goal. These were semi-closed questions. The informants had a choice of three possibilities: 
yes, I had a work duty, no I didn´t have work duty and another choice, where students could express 
another view. 

Table 3. Work duties of social work students - spring 2020. 

Work duties of social work students - spring 2020 Absolute frequency  Relative frequency  
a. YES 136 38,2 % 
b. NO 194 54,4 % 
c. another  26   7,3 % 

      Total  356 100 % 
Source: own   

Firstly, we will focus on the evaluation of work duties of social work students during spring 2020. The 
following conclusions follow from the table above. Informants in 54,4 % did not have any ordered work 
duty in spring 2020 by the government in the field of social services. There were 136 (38,2%) of students 
who had work duties. There were 6 informants who chose another answer, and the response was aimed 
primarily at not studying of social work in spring 2020. 

Table 4. Work duties of social work students - autumn 2020. 

Work duty of social work students - spring 2020 Absolute frequency Relative frequency  
a. YES 166 46,6 % 
b. NO 171 48 % 
c. other  19    5,3 % 

             Total 356 100 % 
Source: own 

Subsequently, we will focus on the evaluation of work duties in autumn 2020. There were 166 informants 
who had work duties, we are particularly speaking about 46,6 %. And there were 48 % of informants, 
who had no work duties. Another option related to two types of answers: students mentioned that they 
were already working in social services and in several cased students volunteered.  

If we compare the work duties during spring and autumn 2020, we could find that there was an increase 
in using of students in social services in the Czech Republic. According to the determination of 
epidemiologic situation in the Czech Republic, it is also logical to see the increase of workload of social 
work students during the autumn period 2020. 

3.2 Combining work duties and university studies in spring 2020 and autumn 
2020 

As part of the second sub-objective, we tried to discover, how the work obligation affected university 
study of social work. How students evaluate the balance between university studies and ordered work 
duties. This sub-objective was fulfilled through two questions. The informants could choose from a 
choice of five possibilities. These were semi-closed questions.  
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Table 5. Combining work duties and university studies of social work - spring 2020. 

Combining work duties and university studies Absolute frequency  Relative frequency  
a. YES 36 26,9 % 
b. Rather YES 62 46,3 % 
c. Rather NOT 19 14,2 % 
d. No   5   3,7 % 
e. another 12 9 % 

      Total 134 100 % 
Source: own   

Firstly, there will be an evaluation of combination of work duties and university study of social work in 
spring 2020. Out of the total number of students, most of them assumed, that they could combine work 
obligation with university study. Specifically, we speak about 46,3 % of informants. We found out that in 
26,9 % they could manage to combine work duties and university study. Rather, 14,2% students of 
social work did not manage to study together with work duties. In 3,7 % cases certainly could not manage 
work duties with university study.  

Table 6. Combining work duties and university studies of social work - autumn 2020. 

Combining work duties and university studies Absolute frequency  Relative frequency 
a. YES 45 27,4 % 
b. Rather YES 72 43,9 % 
c. Rather not 37 22,6 % 
d. No  8   4,9 % 
e. another  2   1,2% 

            Total  164 100 % 
Source: own  

Now we are going to evaluate the results of combination of work duties with university study during the 
period of autumn 2020. The informants in 43,9 % assume, that they could more likely manage work 
duties with university study. The second most frequent group consisted of respondents who definitely 
managed to put together university studies and work obligations. These results are shown 27,4 % of 
informants. Followed by 22,4 % informants, who mentioned, that they could not rather manage work 
duties and school. In 4,9 % cases, the certainly could not manage work duties with university study. 

Students who had completed work duties within university study evaluated work as very time 
demanding. They include new experience, gaining practice, developing other skills, working in a team, 
acquiring contacts among the advantages of work duties. On the other hand, hard work, mental 
complexity of combing work duties and school belong to the most frequent disadvantages.  

After the comparison of spring vs autumn, we can state, that the first two responses of students – rather 
YES and certainly YES seem to be very similar. However, there is a noticeable difference in students 
who did not manage work duties and university studies. Spring results show 14,2 %, however, in autumn 
the percentage increased to 22,6 % informants.  

3.3 Support of lecturers during combing work duties and university study of 
social work 2020 and autumn 2020 

The third sub-goal was to focus on combining work duties and university study of social work in spring 
2020 and autumn 2020. We mainly paid attention to support of lecturers. This sub objective was fulfilled 
in two research questions. The informants had a choice of five possibilities. These were semi-closed 
questions.  
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Table 7. Lecturers´ support in combining work duties and social work studies - spring 2020. 

Did lecturers satisfy your needs during work duties? Absolute frequency  Relative frequency  
a. YES 47 34,6 % 
b. Rather YES 59 43,4 % 
c. Rather not  8   5,9 % 
d. No  3   2,2 % 
e. other 19 14 % 

      Total  136 100 % 
Source: own 

According to data shown in the table above, the following conclusions are as following. Most students 
of social work assume, that lecturers were more likely supportive during their study of social work and 
work duties, namely 59 respondents (43,4 %). The second most frequent response is the prevailing view 
that teachers have been supportive during combining work duties and university studies of social work. 
That choice had been selected by 34,6 % (47 respondents). Furthermore, there were 8 respondents 
who believed that the lecturers did not support them. The least respondents selected the answer, 
definitely NO, specifically 3 informants.  

Table 8. Lecturer´ support in combining work duties and social work studies - autumn 2020. 

Did lecturers satisfy your needs during work duties? Absolute frequency  Relative frequency  
a. YES 72 43,4 % 
b. Rather YES 74 44,6 % 
c. Rather not 10   6,0 % 
d. No  3   1,8 % 
e. other  7   4,2 % 

             Total 166 100 % 
Source: own 

The data above show, that 44,6 % students (74 respondents) presume, that the lecturers tended to be 
supporting students in combining work duties and social work studies. The total of 72 respondents (43,4 
%) perceive, that the lecturers were supporting students’ needs. The third most common variant in 
opinions of students, that there was not support for students related to work duties and studies. 
Specifically, we talk about 10 informants. The least frequent answers appeared in 1,8 % was the 
possibility of definitely not supportive approach of lecturers in combining work duties and social work 
studies. 

Students perceive, that despite the efforts of lecturers to enable students to perform work duties and 
social work studies, had to complete study tasks and curriculum. The support of lecturers consisted of 
mainly in excusing from online lessons. 

When the comparison with implemented, we can state, that there is an increase of satisfaction with 
support of lecturers in combining work duties and studies of social work.  Students are significantly more 
satisfied with autumn´s approach. Students’ dissatisfaction with lecturer support is very similar in spring 
and autumn. 

4 CONCLUSIONS 
The aim of the research was to find out, how students of social work in the Czech Republic managed to 
combine work duties ordered by the Government of the Czech Republic and university studies during 
the extraordinary measures adopted within epidemiological situation from March 2020 up to June 2020, 
and also from September 2020 until 2020. The first partial research goal focused on work duties of social 
work students in the Czech Republic in the spring and autumn and determined the degree of students’ 
involvement in the performance of work duties.   
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The second research goal, the focus was put to combination of students’ work duties and studies of 
social work, where most students presume, that they were able to combine work duties with the studies 
of social work. There are not even noticeable differences between spring and autumn. Nevertheless, in 
the autumn months, there was an increase in the number of students, who were unable to cope with the 
work-life balance. 

The thirds research goal is focusing on the support of lecturers for combining work duties and social 
work studies of their students. Students evaluated the approach of lecturers as supportive. Only a 
minimal percentage of students believe that the lecturers did not support them in combining work duties 
and studies. Within the comparison, it was found that there was an increase of satisfaction social work 
students in autumn. 

The following conclusions can be drawn from the findings above: 

• About a half of the respondents – students were involved in practice in the performance of work 
duties. Data in spring and autumn 2020 are comparable, slightly more respondents were involved 
in work duties in autumn 2020.  

• Students were more likely to be able to manage combining duties and social work studies.  
• Students assessed that they were more supported by their lecturers in combing work duties with 

social work studies. 

An interesting fact would be to compare the results of this study in an international context. The study is 
really exceptional and by its focus on imposing work obligations to social work students, who have to 
combine this duty with the mode of distance learning. 
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RESILIENT ACADEMIC LEADERSHIP - EXPLORING RESILIENCE AS 
AN INTANGIBLE ASSET 
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Abstract 
This paper overviews early findings from a collective autoethnographic study conducted in Scotland in 
late winter/ early spring 2021. Its participants were drawn from a small community located in the Scottish 
Higher Education sector, namely HEA Principal Fellows. Over a period of five online gatherings 
designed to facilitate conversation in respect of individual experiences of resilience and resilient 
academic leadership at a time of world crisis – the COVID19 pandemic - data were generated which 
spoke to resilience as an intangible asset within Higher Education. The use of the Evidencing Value 
Framework provided the context for the conversations. Its use enabled three interconnecting themes to 
emerge: lived practice, identity and places, positions and paradoxes. Our findings suggest the strategic 
leadership which defines HEA Principal Fellowship can be perceived as resilient academic leadership 
when enacted in numerous ways and at different levels within the organization. Indeed, perhaps in a 
time of crisis it is the case that HEA Principal Fellows need to be omnipresent to be most impactful as 
individuals and as a collective.  

Keywords: Resilient academic leadership, intangible asset, evidencing value. 

1 INTRODUCTION  
Within the United Kingdom Professional Standards Framework 
(UKPSF) ([1]), there are four categories of professional recognition 
Fellowship. One is that of Principal Fellowship. To date, less than 
1400 individuals worldwide have been recognized as Principal 
Fellows [1]. Their recognition depends on meeting UKPSF 
descriptor 4 requirements identified in Figure 1. In Scotland there 
are around 60 Principal Fellows (PFHEA). Some five years ago they 
formed into a community of practice keen to support each other and 
to influence thinking in the sector. Whilst representing a range of roles 
and responsibilities what binds this group together is their recognition 
against an international benchmark which defines PFHEAs as 
teaching professionals who have had and continue to have strategic 
influence and impact in teaching and supporting student learning in 
higher education at institutional, national and/or international level. 

A successful bid to secure Quality Assurance Agency (Scotland) 
Collaborative Cluster funding was made in Autumn 2020. The plan 
was to bring together a subgroup of the PFHEA community in five 
online gatherings to explore the constructs of resilience and resilient 
academic leadership. The focus for the project, for which ethical 
approval was obtained, derived from the current Quality Assurance 
Agency (Scotland) Enhancement Theme which centres on building 
resilient learning communities.  

The plan was ambitious. We sought to build on the outcome of the 
‘Beyond the metrics: identifying, evidencing and enhancing the less 
tangible assets of higher education’ collaborative cluster from the 
previous Enhancement Theme; specifically, the Evidencing Value 
Framework (EVF) (Figure 2). We proposed to explore the construct 
of ‘resilience’ as an intangible asset that impacts on teaching quality 
and which in responding to COVID-19, may be a more appropriate 
and timely focus than one based on ‘excellence’.   

Figure 1. Descriptor 4 UKPSF. 
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Figure 2: Evidencing Value Framework. 

As a cluster of Principal Fellows, we planned to use the EVF as a tool and process to probe the strange 
and nebulous construct of resilience as an intangible asset, with potential value to the Scottish sector in 
revealing its influence on the creation of successful groups of communities that can lead, and effect 
change in the HE context.  Our research questions feature in Box 1. 

1 What are resilient learning communities specifically for those who lead strategic change to enhance 
the student learning experience; specifically, Principal Fellows, and how can these be nurtured these 
as an intangible sector strength (HEA)? 

2 How can resilience as academic leadership practice be perceived through, not what Principal Fellows 
have by way of qualities, but what Principal Fellows do by way of practice (Barton, Christianson, Myers 
& Sutcliffe, 2020 https://bmjleader.bmj.com/content/4/3/117.full)? 

3 How can the concept of resilience, rather than excellence, offer a more appropriate proxy or symbol as 
the sector strives to maintain the quality of the student learning experience in these turbulent times? 

4 Can perceiving academic leadership as an intangible asset of resilience create and nurture an 
institutional culture that supports the wellbeing of staff in response to COVID-19? 

Box 1: Research Questions. 

2 METHODOLOGY 
From these questions, we decided on our design and methods for the study which led to five online 
gatherings from January to April 2021. In total, 12 of our PFHEA community joined the collaborative 
cluster although not everyone was able to attend each online gathering. These 12 individuals were 
drawn from 10 of Scotland’s 19 Higher Education institutions. Data were gathered via pre work using 
Padlets and Jamboards, in conversations during the gatherings which each lasted 1.5 hours, field notes 
kept by the two facilitators on behalf of the cluster and in the form of an insight paper created after each 
online gathering. It is from these data sources that the themes emerged using mind maps [5]. These 
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themes have yet to be shared with and explored by the collaborative cluster hence they are presented 
here as preliminary and in overview. Further examination and development is anticipated. This point 
leads into further detail about our design, and its underpinning philosophy.  

2.1 Collective Autoethnography 
As readers are acutely aware, there are numerous ways we might use to try to better understand 
phenomenon, not least slippery intangibles which we were convinced from the start described the 
constructs of both resilience and resilient academic leadership. We decided on collective autoethnography 
because it speaks to the power of stories and their capacity to be shared to extend individual and collective 
understanding. We believed it offered a means by which we might be able to both surface our personal 
experiences and perspectives to weave them together into a collective narrative in the context of wider 
socio-cultural challenges [3] We did not plan to create a grand narrative, a single truth. Rather we wanted 
to listen to stories of experience lived in the times of COVID-19, which would facilitate discussion and 
learning in our PFHEA collaborative cluster and enable sharing with the wider national QAA Enhancement 
Theme project. Importantly then, we see the data as its (the PFHEA Collaborative Cluster’s), not ours (this 
paper’s authors). Hence the necessity of going back to our cluster with the themes we have identified to 
determine that the collective story we are seeking to tell belongs to us all.  

3 RESULTS 
We knew before we went into the online gatherings that the PFHEA in Scotland was not homogenous. 
We were clear that community members occupied a range of roles – some rooted in their subject 
discipline, others in professional services and a few in very senior leadership positions. Therefore, 
adopting the lens afforded by the EVF, we knew we were scattered through its levels (see Figure 3). We 
will return to this point. While knowing this to be the case, perhaps it was a surprise to hear collaborative 
cluster participants speak of experience and perspectives which suggested that we had lived more 
things in common, than were different.  

Three interconnecting themes have emerged from our preliminary analysis of the data: lived practice, 
identity and places, positions and paradoxes. We now expand on these with the intention of inviting 
readers into our evolving project and its findings. 

 
Figure 3: The EVF and its levels. 
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Since March 2021, as we each responded to COVID-19 in our own institutions, our shared leadership 
actions, different yet similar, showed that we – as PFHEAs – had operated across the different levels of 
the EVF. When mapped, as we did in our online gatherings, we were commonly scattered through the 
levels of each quadrant, sometimes with feet in different spaces, for example, in the micro and macro level, 
or dashing across them all. This scattered action is leading us to question how our PFHEA identity, 
bestowed by means of our professional recognition, not via that which is delegated through role, sees us 
interpreting our own positions as resilient change agents with no fixed modus or locus operandi.   

We found that resilient academic leadership practice looks different in different contexts – in mapping 
our actions in the online Jamboard we customised the EVF to reveal where we as PFHEAs were 
operating in the four different quadrants. In some quadrants the actions were to provide immediate 
solutions to crises through the introduction of new online learning and teaching approaches at the 
micro/meso levels, or to rapidly revise systems and structures to cope with the emergency move to 
online teaching and importantly online working at the macro level.  In others, actions were focused on 
developing longer term capacity through mentoring and supporting colleagues and indeed students in 
peer support networks to develop resilience into their own practices, programmes and curricula.  The 
paradox of firefighting in positions at the chalk face of delivering emergency online teaching and 
engaging in capacity building to position our institutions for longer term sustainability, sometimes by the 
same individuals, sometimes different – is an emergent finding in our data set and warrants further 
examination in relation to resilience in academic leadership. 

There is resonance here with models of distributive leadership which underpin some of our institutions 
in learning and teaching CPD frameworks and scholarship approaches. Traditional leadership theories 
are based on exclusive, hierarchical models of organisations which can limit the overall capability of the 
organisation through a failure to recognise leadership potential and to engage in efforts to actively build 
“leadership capacity” [4].  Distributive leadership theory recognises the power of shared, collective 
leadership and offers opportunities for staff to engage in leadership at all levels or an organisation – a 
handing over of control through a model of extension, enhancement and empowerment.  Through the 
lens of building resilient academic leadership practice and communities, this theory may provide new 
insight into our Scottish PFHEA community whose lived practice and leadership position is negotiated, 
or perhaps even found, and not delegated. 

Strong relationships and networks are one of the key principles of distributive leadership and the 
reported interconnectedness of the PFHEA practice across the levels of the EVF and indeed quadrants 
resonates here. Resilience developing through PFHEAs building and reinforcing strong distributive 
networks that bind groups, programmes, departments and institutions together across the layers and 
quadrants of the EVF; networks that provide a protective shield against which adversity and crises might 
bounce off. In turn strong networks that support the resilience of staff, students and programmes to 
bounce back better. 

4 CONCLUSIONS 
From our small community of PFHEAs engaged in this modest collective autoethnographic study we 
have already gained new insight into what resilience has looked like in supporting universities respond 
to the current pandemic. Excitingly we have much still to explore in how we can perceive resilient 
academic leadership practice to be built through individual leadership actions and distributed through 
community. Such thinking echoes in the work of Chaskin [2] who explored the relationship between ‘the 
idea of community and the concept of resilience’ and continued:  

“It focuses on community both as context (local environments providing a set of risk and protective 
factors that have an influence on the well-being of community members) and as collective actors 
that can exhibit resilience in themselves by organizing and acting in response to adversity’ [2, p65]. 
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Abstract 
At the Department of Mathematics and Physics of Roma Tre University there is an astronomical garden 
that we call AstroGarden. Here, among grass and trees, a special globe stands out, able to simulate the 
state of illumination of the Earth in real time. It is an oriented globe, since it simulates the orientation that 
the Earth has with respect to the Sun. Thanks to this globe, it is possible to discover time zones and 
seasons, and several other phenomena. In this paper we describe the online activity we realized dealing 
with this instrument, with the aim of making anyone able to autonomously replicate the proposed 
activities at home using a globe and few other simple tools.  

Keywords: seasons, time zones, Sun, Earth, oriented globe, remote activity, astronomy. 

1 INTRODUCTION  
Nowadays it is more and more difficult to feel the relationship between our planet and the Universe 
where we belong. During our busy and hectic days, we hardly find the time to raise our eyes to the sky 
and observe the phenomena that slowly occurs. Moreover, the starry sky is less and less visible due to 
the strong light pollution that characterizes our cities and prevents us from seeing the place we belong 
to: the Milky Way. And yet, if we were more aware of the Universe around us, perhaps we would 
understand better how small, fragile and precious our planet is, and how much we all belong to 
something bigger than ourselves. This could help to reduce distances and differences between us, 
promoting a sense of solidarity and brotherhood. 

For this reason, it is important to identify and frequent places where this relationship is evident. Places 
where the night is still dark, for example. Planetariums, astronomical observatories, museums. Some of 
these sites, despite not having a sky devoid of light pollution, still manage to make people reflect on our 
place in the Universe. An example is the AstroGarden, placed in the city of Rome at the Department of 
Mathematics and Physics of Roma Tre University.  

Here, visitors can discover celestial phenomena and get closer to the Universe through telescopes and 
a special globe at the center of the garden, often called oriented globe or self-centered globe, which 
simulates the Earth's orientation in space. Over the years, many people have visited the garden of the 
Department, carving out a moment of reflection and tranquility in a chaotic city like Rome: mixed groups 
on the occasion of the European Researchers' Night or other public events, schools, kindergarten 
children.  

Recently, due to the pandemic, face-to-face visits have been suspended. For this reason, we thought to 
bring part of the experience in our garden to people's homes. The ideal tool to do this was the oriented 
globe, that you can learn to autonomously use in a short time. Indeed, with the right indications, any 
globe can be arranged to simulate the orientation of the Earth in space, allowing to (re-)discover several 
celestial phenomena. For this reason, we decided to transform the activity we typically carry on in our 
AstroGarden with the oriented globe so that it could be enjoyed remotely by anyone. In this paper, we 
describe this activity and the occasions in which we proposed it. 

The remaining paper is organized as follows. In section 2 we describe the instrument we use, namely 
the oriented globe, while in section 3 we present the activity we developed and the contexts in which we 
proposed it. Finally, in section 4 we sum up our results and give an idea of the future prospects of our 
project. 

2 THE ORIENTED GLOBE 
The oriented globe is a special world globe that simulates Earth orientation in space. Also called self-
centred, parallel or day-night globe, this instrument has been widely used since the 1980s [1] and then 
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reused and revisited in many ways in different parts of the world. In early 2000 R. Anati placed a day-
night globe in the Clore Garden of Science in Israel [2], while in 2009, in occasion of the International 
Year of Astronomy, a fixed version of this globe was built at the Department of Mathematics and Physics 
of Roma Tre University in Rome, at the center of its astronomical garden, the AstroGarden [3] (Fig. 1). 
A similar one was constructed from concrete at the Center for professional advancement of educators 
(CSU) in Šabac, Serbia [4-6]; during the same period many activities focused on the use of an oriented 
globe have been proposed and spread [7-11]. 

 
Figure 1. The oriented globe placed at the centre of the astronomical garden of the Department of 

Mathematics and Physics of Roma Tre University in Rome. Note that the axis of the globe is inclined with 
respect to the ground by an angle equal to the latitude of Rome, about 42 degrees. Credits: Federico Budano. 

The peculiarity of this kind of globe lies in the fact that it is arranged so as to simulate Earth orientation 
in space; in this way, it shows in real time the pattern of illumination of the Earth’s surface and its diurnal 
and seasonal variations. In fact, placing a gnomon, i.e. a small stick of suitable length, on the surface of 
the globe, it is possible to investigate the length and orientation of its shadow in different places on Earth 
and obtain the corresponding position of the Sun as hours and days pass (Fig. 2). 

 
Figure 2. Placing a gnomon on the surface of an oriented globe, it is possible to investigate the position of 

the Sun in different places on Earth as hours and days pass. Credits: Federico Budano. 

In order to make a globe oriented it is necessary to arrange its axis of rotation parallel to that of the 
Earth. To achieve this, two elements are sufficient. The first, that can be obtained with the help of a 
compass, consists in arranging the globe so that its axis follows the North-South direction of the place. 
Then, in order to have the right inclination, it will be sufficient to place the city you are in at the highest 
point of the globe. In doing so, the inclination of the axis of rotation with respect to the ground will 
coincide with the latitude of the place where the globe is located. For example, if Rome is placed at the 
highest point, the globe would be tilted by 42 degrees with respect to the ground, being 42 degrees the 
latitudine of Rome. 
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The globe is now oriented and if it is placed under the sunlight, its surface is illuminated exactly like the 
Earth at that moment. This means that the shadow of a gnomon placed in any point of the globe 
coincides with that of a person standing up in that place. Since the shadow is directly linked to the 
position of the Sun in the sky, the gnomon allows to investigate the time and season of different places 
on Earth. 

3 OUR ACTIVITY 
The first time we proposed our virtual visit to the AstroGarden was in November 2020 on the occasion 
of the European Researchers’ Night. Our aim was to simulate the on-site visit and guide the participants 
in the usage of the oriented globe, making them able to autonomously replicate the proposed activities 
at home using a common world globe and few other simple tools.  

During the week preceding the Night we carried out three activities involving three classes of the last 
year of middle school (i.e. 14-year-old students). We used the platform Zoom, in order to guarantee a 
strong interactivity with participants, giving them the opportunity to turn on microphones and webcams 
and ask direct questions. 

Then, we organized a YouTube live. During this event the interaction was possible on both sides: 
participants commented and asked questions via chat, while we proposed to them a series of questions 
using the platform Kahoot!1, which allows to create fun and playful quizzes. In particular, we alternate 
small explanations and discussions on the oriented globe with questions on Kahoot!, so that we could 
keep the public's attention high.  

In order not to be subject to weather conditions, especially considering that in November Rome is quite 
rainy, we previously recorded the part concerning the oriented globe of both activities using a small 
steadicam and a smartphone. This recording can be found on YouTube at: https://www.youtube.com/ 
watch?v=osM8paBQEGE. 

The video starts with a brief virtual welcome. Then, we present the oriented globe placed at the center 
of the garden (Fig. 1) pointing out its characteristics: the position of its rotational axis and the city placed 
at its highest point. Then, we focus on a common world globe, like the ones that can be typically found 
in schools or easily bought in stores (Fig. 3). We show the steps to follow in order to orient this globe, 
and we introduce the gnomon as the tool that allows to discover the different phenomena that can be 
observed with the globe now oriented.  

 
Figure 3. A scene of the virtual visit in the AstroGarden, in which we show how to orient and use a world 

globe that can be typically found in schools or easily bought in stores. The full video can be found at: 
https://www.youtube.com/watch?v=osM8paBQEGE 

We thus underline that the gnomon placed in different points of the surface of the globe represents a 
person standing in that place, and their shadows coincide. Since the direction and length of the shadow 
are related to the position of the Sun in the sky, the oriented globe allows to virtually travel around the 
world and discover the corresponding changes in the positions of the Sun. 

 
1 Kahoot! is a game-based learning platform. More information at: kahoot.com 
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In fact, moving the gnomon along a parallel to the east, also its shadow proceeds to the east, indicating 
that the Sun, at that moment, is heading towards sunset. Vice versa, by moving the gnomon along the 
parallel but to the west, the shadow also moves to the west, indicating that the Sun is close to dawn. In 
other words, moving along a parallel we are appreciating the passing of hours, and the time zones. 

On the contrary, when the gnomon moves along a meridian, in addition to observing that its shadow 
points north or south depending on the hemisphere in which it is placed, one can appreciate the change 
of seasons. In fact, the shadow will be shorter or longer depending on whether it is summer (i.e. the Sun 
is high in the sky in the northern hemisphere) or winter (i.e. the Sun is low in the sky in the northern 
hemisphere).  

In addition, looking at the poles of an oriented globe, it is easy to understand the midnight Sun or the 
fact that months of darkness alternate with months of light. In fact, the poles are illuminated in a 
complementary way. 

Another thing that we treated during our activity is the so-called astronomical noon, i.e. the place in 
which the Sun occupies the zenith (the "highest" point on the celestial sphere, the one overhead) at 
noon. Studying the position of the shadows on the globe, one can discover that the Sun reaches the 
zenith at noon only in particular places: those placed between the Tropic of Cancer and the Tropic of 
Capricorn. In Rome, for example, the Sun never reaches the zenith, not even in summer. 

3.1 Other contexts 
After the European Researcher’s Night, we proposed the recorded video dealing with the oriented globe 
in different contexts, of student orientation and training.  

We propose it during online activities the Department organizes for high school students. On these 
occasions, we used the video as a support tool during a lesson focused on time zones and seasons, 
dividing it into pieces and alternating it with further explanations and Kahoot! questions. These lessons 
were carried out mainly on Zoom for one class group at a time, and allowed us to reach over 200 high 
school students. 

We also used our virtual tour in the context of a primary school teacher training course, as a laboratory 
proposal that participants could replicate with their future students. In this case, the possibility of showing 
the use of the oriented globe step by step even remotely has allowed us to develop a complete laboratory 
activity even in a period of distance learning, and to reach up to 80 students at the same time. In this 
case we involved over 300 aspiring primary school teachers. 

4 CONCLUSIONS 
The YouTube broadcast we organized on the occasion of the European Researcher’s Night 2020 (still 
available on YouTube2) was followed live by 70 participants, and then, within a few days, totalized more 
than 1000 views. Many participants shared with us their satisfaction and enthusiasm about it days after 
the event. 

As regards the activities carried on with high school students, we received very positive feedback both 
from students and their teachers. In particular, the use of the oriented globe was considered to be very 
engaging and original, allowing students to re-discover concepts that are often studied in a purely 
theoretical way.   

In addition, our activity was received with great enthusiasm also by the approximately 300 aspiring 
primary school teachers who claimed they want to replicate this activity with their future students, since 
they found it effective and useful also for children. 

Although our product was designed and realized only in Italian language, these reactions prompted us 
to add English subtitles, in order to be a useful resource even outside Italy. 

For the future, we plan to continue using our proposal with different audiences and possibly register an 
English version. We also hope to create other similar contents concerning topics of astronomy or 
astrophysics. In this way, we hope to continue to bring our AstroGarden and the wonderful sky above 
our heads into people's homes. 

 
2 https://www.youtube.com/watch?v=ULw6iGkZf3o 
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MANAGING UNIVERSITY ONLINE TEACHING AND LEARNING 
DURING THE COVID-19 PANDEMIC: TIME FOR REFLECTION FROM 

LECTURERS’ PERSPECTIVES  

Grasia Chisango, Newlin Marongwe 
Walter Sisulu University (SOUTH AFRICA) 

Abstract 
This paper reflects the experiences that some lecturers at a rural university went through during the hard 
lockdown in South Africa (SA). The hard lockdown was gradually eased and at one point the country 
was again put under strict COVID-19 lockdown regulations. All these experiences had an impact on 
teaching and learning at institutions of higher learning. This study was an explorative qualitative study 
which focused on lecturers from various departments at one university. Varied responses were obtained 
from the participants. It was revealed that the period was quite traumatic for most lecturers since it was 
difficult for them to balance the pressure imposed by COVID-19 pandemic restrictions, online teaching, 
family, and the COVID-19 virus. Most lecturers were ill-prepared when the university abruptly switched 
to full online teaching and learning. Lecturers revealed that some had limited to no digital skills at all, to 
teach online, hence, the university announcement that classes were to commence online, brought 
anxiety to some academics. Transition from face-to-face teaching to online teaching was a bit easier for 
lecturers who had been using the blended mode in their teaching. Such lecturers, however, complained 
that there was little time to prepare for only online lessons and they were overwhelmed with work. The 
lecturers further revealed that the university announced full online classes before rolling out adequate 
information and communication technology (ICT) to the academics and students, such as internet 
connection and laptops. Hence some students were left behind and the lecturers had to reteach some 
students, and that created a lot of pressure and some suffered from fatigue and general body aches. As 
2020 progressed, most lecturers found their footing in online classes and they continued learning new 
digital skills from fellow colleagues and from the university support services. There are lecturers who up 
to now still struggle to teach online and they use the learning management system (LSM) as a “dumping 
site”, some only rely on WhatsApp, and the LMS is a no-go area.  

Keywords: Higher education, rural university, COVID-19, reflections, lecturers, anxiety.  

1 INTRODUCTION  
Today (26 March 2021) marks a complete year since the South African President Cyril Ramaphosa 
declared a national state of disaster on 26 March 2020 that was subsequently followed by strict lockdown 
regulations that limited movement of people and large gatherings in a bid to flatten the Covid-19 
pandemic that had broken in South Africa and across the globe. This prompted a decision to temporarily 
close institutions of Higher Learning and other organisations [1]. World Health Organisation (WHO) had 
provided guidelines to all nations based on the scientific research that was done [2]. One of such a 
guideline was closure of all institutions of learning since they were to promote large gatherings of people 
and create a serious risk to safeguarding public health during the COVID-19 pandemic [1]. Institutions 
of Higher Learning came up with strategies that were to be used by lecturers and students to save the 
academic year [3]. One of the strategies was to transit to remote online teaching and learning that 
included virtual learning and online assessments. This decision was too sudden for academics and 
students, especially, for the rural institutions that were so used to the traditional face-to-face, talk and 
chalk approaches confined to the four walls. [4] argues that teachers and lecturers were not ready for 
this abrupt transition. 

According to the current authors’ observations the effect of the COVID-19 pandemic on institutions of 
Higher Learning was abrupt and universities were caught off guard in most cases since there was no 
contingency plan other than resorting to remote classes. This, therefore, daunted on us that since the 
university online teaching and learning has completed a cycle of one-year-old teaching remotely pushed 
by the COVID-19 pandemic, it is important for lecturers to reflect on that journey. So, the main purpose 
of this paper is to explore the lecturers’ reflections on teaching and learning for the past year.  
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1.1 Purpose of the study 
The main purpose of the study was to explore the university lecturers’ reflections of the online teaching 
and learning during the COVID-19 pandemic and how they have tried to manage it against all odds.  

1.2 Literature review 
According to [5] the COVID-19 pandemic had aggravated the needs of higher education training in South 
Africa in drastic ways. Furthermore, [5] states that it was imperative to discover and unlock different 
channels to give effect to all lecturers’ capacity in the face of this new reality. The temporary closure of 
the of brick-and-mortar universities throughout South Africa in favour of online or/and blended 
approaches has pushed universities to urgently find ways to build new capacities for lecturers to respond 
to the crisis and beyond [5].  

An important factor which affected synchronous teaching and learning was the home environment [6].  
The home environment suited some and was challenging to others as individual needs for social 
interaction differ per person. Lecturers were faced with the tasks of preparing and conducting 
synchronous teaching and creating learning material to support students. Lecturers also needed support 
just like students. Lecturers and students had to rearrange their daily lives to adjust to a situation of 
confinement [1] which was never an easy thing to do. The confinement due to Covid-19 pandemic made 
lecturers and students to lose social contact and socialisation habits they were used to of having ‘warm 
bodies’ in the lecture halls. This according to [1], had effects of socioemotional balance that would leave 
a mark in their lives. Lecturers were anxious about their students and the online teaching and learning; 
the anxiety of the students created anxiety in lecturers too. [1], reports about a study that was conducted 
in the United States of America in March 2020 (last week of March). The study was on higher education 
students and it was established that seventy-five percent (75%) of the students had experienced anxiety 
and depression because of the crisis that was caused by the outbreak of the COVID-19 pandemic. 

Literature has it that the most negative impact this had on teachers was the expectation, if not the 
requirement, that they continue to teach using the virtual modality. This came as a blow to most lecturers 
especially those who were working in South African rural universities [3] because they were unprepared 
for that shift and did not have the skills and the tools of trade [4], [7]. Their students were also not 
psychologically ready and did not have the tools as well. Similar findings were obtained in the Philippines 
where an online survey conducted at one of the regional colleges of the University of Philippines during 
the lockdown [6]. The findings revealed that up to 41% of undergraduate students did not have internet 
access, and 51% of faculty employees had data caps (mobile network-enabled internet) [6]. Such type 
of internet connectivity is overloaded when many people connect at home, making online teaching and 
learning impossible. Hence, individuals with poor or no access to internet end up having no access to 
education. In addition to that, OECD (2020) opined that some geographical areas, especially in rural 
and remote areas, with low-income groups had poor or no broadband connection at all.  

[1] notes that practically, the ability of each teacher to continue teaching largely depended on their 
experience in that regard.  It should be noted that each individual university and specific subjects had 
their own difficulties in trying to adopt and adapt to remote teaching and learning. For instance, 
reflections of some anatomy lecturers in India revealed that though there are online platforms to teach 
medicine, the practical component is missing [8]. The lecturers revealed that it was difficult to teach 
anatomy in this pandemic, they used to dissect a particular region so that students could see and feel 
the anatomical structures, and then teach on the same topic, on that same day. However, with the 
lockdown, the lecturers could not do practical and teach in the lecture halls. Initially no-one knew how 
to continue teaching and learning. The All-India Institute of Medical Sciences, Bathinda decided to adopt 
online platforms such as Zoom but students complained that they had network issues so online platforms 
were not suitable for them [8]. Lecturers had to make video lectures and students found that useful, and 
gradually started online discussions and online assessments on Google Classroom. 

Different scholars agree that the learning curve for the efficient use of technology in higher education is 
very abrupt and support is needed in terms of training. Some university lecturers struggled more 
especially those from the unestablished universities. It is argued that that was where lecturers saw the 
difference between those institutions of Higher Learning that made tools and resources available to 
them, such as training courses, and those that did not [1]. This was problematic because such lecturers 
experienced disappointments; they were told to do online teaching while on the other hand, they did not 
have the technological tools, user friendly learning platforms and access to diverse connectivity for them 
to respond positively to the calls that were made of teaching online. Buti Manamela the Deputy Minister 
of Higher Education, Science and Technology Training [9] also expressed fears that some historically 
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disadvantaged students would lag behind and this was going to widen the academic gap and create a 
deeper digital divide between the haves and the have nots [10]. From the above sources, not all 
universities had the resources to tackle online classes effectively. 

In addition to that, the issue of digital skills among some lecturers was revealed by [11] in her study of 
the impact of COVID-19 on History education in higher education, in Eswatini.  [11] revealed that the 
use of ICT was not emphasised in teaching and learning, and some had limited digital skills to deliver 
their lectures. As a result, such lecturers suffered anxiety and stress as COVID-19 necessitated a 
massive transformation of teaching and assessment methodologies in institutions of learning. Closely 
related to [11]’s findings are [12] who postulated that one of the challenges that lecturers were faced 
with, was lack of pedagogical content knowledge (PCK) (online teaching platforms and tools) [13] 
required for teaching online. Thus, the amount of curriculum covered depended upon an individual 
lecturer to use ICT in teaching and learning and [11] found out that not much teaching could be done 
during the lockdown period. The students were also not motivated to do the tasks, only a few attempted 
tasks assigned to them, thus lack of motivation to learn among students was one of the barriers to 
change in Eswatini [11]. 

2 METHODOLOGY 

2.1 Approach 
This study adopted the qualitative approach which is about the depth of a phenomenon and researchers 
develop a deep understanding of a phenomenon in its natural setting [14]. The researchers of this study 
wanted to expand their knowledge of online teaching and learning among the participants, hence 
adopted the qualitative approach. [15] stated that qualitative research involves the studies as and 
collection of empirical materials. In this study, researchers focused on a case study and collected data 
through focus group interviews.  The case is a university, and the research participants are lecturers. 
The context of this study is a rural university, and the purpose of this research was to dig deep the 
participants’ teaching and learning personal experiences since SA lockdown on 26 March 2020 until 31 
March 2021, which led to the abrupt change from physical contact with students to online teaching. The 
university under study is predominantly a Black university, with most students coming from poor 
backgrounds. Most of the students rely on government funding for their tuition and other basic needs 
such as food and transport. 

2.2 Sampling 
The conveniently selected university under study has various Faculties, such as the Faculty of 
Education, Health Sciences, Faculty of Engineering & Technology, Faculty of Humanities, Social 
Science & Law, to mention but a few. Each Faculty has departments, for instance, the Faculty of 
Education comprises the Department of Curriculum Studies and the Department of School 
Improvement. The researchers of this study purposively selected participants from departments which 
fall under various Faculties. This was done to get an in-depth understanding of the online teaching and 
learning experiences of lecturers across the university. Participants were chosen from the Faculty of 
Humanities, Social Sciences & Law, Faculty of Commerce & Administration, Faculty of Education, 
Faculty of Science, Engineering & Technology, Faculty of Health Sciences and Faculty of Economics 
and Information Technology Systems. Five participants were chosen from each of the Faculties that 
participated in the study. The study participants were thirty in total consisting of nineteen males and 
eleven females. The number of male participants was slightly higher than that of the female participants 
due to the historically structural inequalities inherited in institutions of higher learning. It is well-
documented that there are more males in sciences, ICT, and administration [16] and this accounts why 
our study ended up having nineteen males versus eleven females. Be as it may, all participants had rich 
information that the study was looking for and the gender imbalance did not compromise the study. 

2.3 Instruments 
Focus group interviews were used to collect data in this study. Focus group interview yields important 
data when group members build on one another’s ideas to generate new insights [15]. The semi-
structured interview guide was designed to elicit participants’ insights about their online teaching and 
learning experiences over a period of one year, since SA was locked down due to COVID-19. Semi-
structured interviews allow the researchers to explore unexpected dimensions that might emerge during 
interviews [14]. Literature reviewed in this study was used to design the semi-structured interview guide. 
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The focus group interviews were conducted via WhatsApp call, which connects five individuals including 
the caller. Participants were still teaching online, and no one could be on university premises by the time 
that this study was conducted, hence this method of conducting focus group interviews was chosen. 
The interviewers took notes during the WhatsApp call interviews. Additionally, the researchers used an 
audio recorder to record all the sessions to ensure that every moment and word were captured. In total 
we had six groups that participated in the group discussions. The researchers made an appointment 
and booked the time participants were comfortable with. Reminders were sent to the participants of the 
scheduled times. Each focus group took approximately one hour or so. Interesting ideas were generated 
that were relevant to the phenomenon under study and we gathered rich information more than what 
we had anticipated. This data collection method used was very successful and very engaging.   

2.4 Data analysis 
The collected data were organised into manageable “chunks” that could be scrutinised for insights 
related to the research question [15]. Data were coded with major topics that guided and emerged from 
the focus group discussions. The codes were then used to separate data into small units for analysis. 
Concepts that described the phenomenon under study were identified and aggregated into themes. 
Verbatim quotations from the participants were in some cases used directly and thick descriptions used 
to analyse the collected data.  

2.5 Ethical considerations 
Permission to collect data was obtained from the research ethics committee of the university under 
study. The lecturers who agreed to participate in the study, electronically signed an informed e-consent 
form. The researchers did not use the real names of the participants but rather used pseudonyms to 
protect their identities. We assured the participants to observe their rights and that the data collected 
were for the purpose of this study only. After compilation of the study, we sent the results to the six 
WhatsApp groups that participated in the study for verification and confirmation of the data captured. 

3 RESULTS 
The study sought to explore the university lecturers’ reflections of the online teaching and learning during 
the COVID-19 pandemic. Data presentation and discussion occur simultaneously. Verbatim quotations 
and thick descriptions are also used to present and analyse data collected through focus group 
discussions from the study participants. As indicated earlier on they were six groups of five, five that 
were engaged in the focus group discussions that were identified as G1-G6. The main theme that 
emanated from the data collected is indicated below: 

3.1 Lecturers’ reflections of the online teaching and learning during the 
Covid-19 pandemic 

All the six groups were exposed to the same question that solicited information on lecturers’ reflections 
regarding online teaching during the COVID-19 pandemic. It was revealed that the period was quite 
traumatic for most lecturers since it was difficult for them to balance the pressure imposed by COVID-
19 pandemic restrictions, online teaching, family, and the COVID-19 virus. A lecturer from G1 had this 
to say, “It was a traumatic experience that one wouldn’t like to think about. It was very difficult because 
we had to deal with the virus, deal with the family, deal with the work demands, deal with death. The 
pressure was just too much to the extent that our stress levels increased”.  

Similarly, a lecturer from G3 shared, “I can’t believe it that it is now a year since the virus hit South Africa. 
At first when we saw it on the Television, we did not take it serious until reality daunted on us when we 
started losing close family members, friends, colleagues, students, neighbours prominent and public 
figures, rich and poor. It was quite hectic and amid that we were overwhelmed by online teaching that 
was strange to some of us and with the gadgets (referring to ICT infrastructure). Even if we knew how 
to use the tools, we did not have adequate gadgets to use”. 

By the same token, a G5 lecturer thus stated, “It was a shock, everything happened so fast, and our 
heads were spinning, fear was written all over our faces. Everything just busted and erupted like a 
volcano, virus, death, and abrupt remote teaching were the most things that made me to have goose 
pimples. I did not want to think about tomorrow, life was full of uncertainty”.  
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From the above excerpts, it can be drawn that the period was difficult for lecturers and the burden was 
just heavy for them. Lecturers were traumatised, shocked, and filled with anxiety. Their stress levels 
rose, and this was made worse by the emergency online teaching they were asked to do without 
adequate preparation for it. [4] indicated that universities were not ready to transit from contact classes 
to online teaching as per the call that was made by the Department of Higher Education, Science and 
Technology. It also emerged from the above that the remote (online teaching) was foreign to some 
lecturers and that they had no tools of trade. This finding confirms observations that were made by [7] 
that some historically disadvantaged universities were not favoured by the online teaching mode since 
they lacked what it takes. It is overwhelming to be called to do what you are not familiar with; it makes 
one to be very uncomfortable and the likelihood of getting stressed is very high. In line with that [17] 
carried out a study in Jordan where they assessed the psychological well-being of university teachers 
at various Higher Education Institutions (HEIs) in Jordan amid COVID-19–related quarantine and control 
measures and explored the challenges of the emergency remote teaching strategy among academicians 
and any associated technostress. [17] established that university lecturers stated that they had 
experienced distress that was related COVID-19 and technostress. 

It also emanated from the study that some lecturers when they look back into 2020 to partly 2021 only 
get anxious. The fact that some universities were not ready to adopt online teaching but forced it to 
seemingly save the academic year stressed lecturers. Lecturers bemoaned the administering of online 
assessments that were characterised by students cheating and the level of plagiarism was higher than 
before the COVID-19 pandemic. The difficulties associated with assessments were echoed and 
reiterated by all the focus groups that participated in the study. G2 lecturer thus explained, “I was sick 
worried when I heard that we were going to administer assessments online. I am not an IT expert and 
am not familiar with e-learning platform we are using. I administered online tests and my students copied, 
when I shared with colleagues about my experiences, they also confirmed the same problem, and this 
was reported to our IT specialists to intervene and control the cheating”. This was a cause for concern 
since it was going to compromise quality and authenticity of the tasks. 

 A G4 lecturer also complained about students cheating on online tasks and elaborated further saying, 
“I was stressed by students cheating during tasks and the time I was spending to prepare the online 
task was consuming greater part of my time since I was just fumbling to do certain things and I did not 
know how to use the settings to lock the tests, and this was too much for me. I did not know whether I 
was going to complete the course outline”. Time needed to prepare the tasks became an issue that 
stressed lecturers and psychologically, if one feels that the task is too much, I cannot handle it to 
satisfaction, it becomes a source of stress. This is confirmed by [18] that teachers experience stress 
when the demands of the situation exceed their ability to cope with these demands. Additionally, [17] 
reported that university lecturers across Jordan were worried about the increased probability of cheating 
among students during online examinations. It also emanated from the finding above that lecturers were 
stressed about syllabus coverage for them to set authentic and fair assessments. In line with that [19], 
in his studies at an open distance eLearning (ODeL) university in South Africa found out that lecturers 
were concerned whether they would be able to cover the curriculum, assess students and other teaching 
duties for students to successfully complete their courses.  

4 CONCLUSIONS 
It can be concluded that though academics were faced with many challenges, such as little 
preparedness for fully online classes, anxiety, loss of family members and fellow colleagues, most of 
them managed to pull through the difficulties. The hard lockdown was a learning curve, some academics 
learnt new digital skills and explored a variety of ICT tools for teaching and learning.  

5 RECOMMENDATIONS 
This study recommends that the university continues upskilling lecturers with digital skills. A needs 
analysis of lecturers can be done, and a variety of online teaching and learning tools can be adopted to 
suit the needs of each teaching and learning discipline.   
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ADAPTING TO NEW REALITY: SHIFTS IN ATTITUDES AND 
CHALLENGES OF STUDENTS IN RUSSIAN UNIVERSITIES DURING 

COVID19 

S. Shchelokova, I. Suslova 
Lomonosov Moscow State University (RUSSIAN FEDERATION) 

Abstract 
Digitalization of education and distance learning have long been a part of our lives, but the pandemic 
has intensified this process: according to a UNESCO report, the closure of schools and universities 
affected 99% of students in 192 countries of the world and the only way to continue the educational 
process in these conditions was the transition to the online format. The beginning of 2020 became a 
crucial moment for the educational system, it turned out that the problems arising in the process of 
distance learning are quite critical and significantly affect the effectiveness of the educational process 
even in the advanced universities. Undeveloped norms and rules, lack of control mechanisms, open and 
unprotected platforms for remote interaction, turned off cameras of students - all these factors lead to a 
decrease in the quality of education, socialization problems, reputational risks and other negative 
consequences for universities. 
For the students it also seemed to be a serious barrier, because it required adaptation both to the new 
format of educational process and to the new high level of independence, responsibility and time 
management.  
These trends determine the importance of the issues raised in this article. In the first place the authors 
describe the results of the research, conducted at the Faculty of Economics of Lomonosov Moscow 
State University (699 students of bachelor programs were questioned and interviewed) in order to 
identify 1) the main problems students find the most difficult to cope with during the distance educational 
process; 2) changes in the student’s attitude towards distant education. The survey was carried out in 2 
stages: the first stage was completed in April 2020 (right after the university students in Russia were 
shifted to distance learning), the second stage of the research was held in April 2021, when return to 
campus and resumption of face-to-face studies were announced in Russian Universities. The research 
showed the changes in both student’s attitude towards distant learning and main problems they face. 
Secondly, the article describes the experience of the Faculty of Economics of Lomonosov Moscow State 
University in adapting technological, methodological, and social aspects of the educational process to 
an online environment from April 2020 to April 2021.  
Finally, the authors will provide the recommendations for the further improvement of the education 
process and transition to the new educational reality. 
Keywords: Blending learning, distance learning, higher education, COVID19 education. 

1 INTRODUCTION  
Digitalization of education and distance learning have long been a part of our lives, but the pandemic 
has intensified this process: according to a UNESCO report [12], the closure of schools and universities 
affected 99% of students in 192 countries of the world and the only way to continue the educational 
process in these conditions was the transition to the online format. The beginning of 2020 became a 
crucial moment for the educational system, it turned out that the problems arising in the process of 
distance learning are quite critical and significantly affect the effectiveness of the educational process 
even in the advanced universities. Undeveloped norms and rules, lack of control mechanisms, open and 
unprotected platforms for remote interaction, turned off cameras of students - all these factors lead to a 
decrease in the quality of education, socialization problems, reputational risks and other negative 
consequences for universities. 
For the students it also seemed to be a serious barrier, because it required adaptation both to the new 
format of educational process and to the new high level of independence, responsibility and time 
management.  
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In this article the authors describe the main problems students find the most difficult to cope with during 
the distance educational process and changes in the student’s attitude towards distant education, based 
on the research conducted in the Faculty of Economics of Lomonosov Moscow State University. 

2 METHODOLOGY 
The question of the effectiveness of distance learning has been of interest to methodologists, scientists 
and educators around the world for a long time. One of the important aspects highlighted by researchers 
in this area is a possible decrease in the quality of education, since the involvement of students in the 
distance format decreases and directly affects academic achievement [7], [9].  A decrease in the 
motivation of the teacher's self-efficacy usually leads to poor student behavior, burnout, stress, 
dissatisfaction with work, pessimism in relation to learning and student performance [3], [10], [11]. 
An important result of the educational process at universities is socialization and networking. Research 
shows that relationships with classmates have a strong influence on academic performance [1], [4], [6], 
[8], [9]. In the distance interaction format the opportunities for non-professional communication and the 
establishment of friendly contacts are reduced, which can decrease the value of the education process 
for students. 
It’s also noted that distance education during forced self-isolation and established restrictions during the 
COVID-19 pandemics led to both physiological and psychological problems [5]. Prolonged stay of 
students at the computer, violation of labor protection requirements, decreased physical activity leads 
to problems with concentration, deterioration of vision, increased stress levels and other negative 
consequences [5]. 
Both physiological and psychological factors influence the effectiveness of the learning process. The 
authors decided to conduct a student research (699 students of bachelor programs were questioned 
and interviewed in the Faculty of Economics of Lomonosov Moscow State University) in order to identify 
1) the main problems students find the most difficult to cope with during the distance educational 
process; 2) changes in the student’s attitude towards distant education. The survey was carried out in 2 
stages: the first stage was completed in April 2020 (right after the university students in Russia were 
shifted to distance learning), the second stage of the research was held in April 2021, when return to 
campus and resumption of face-to-face studies were announced in Russian Universities. The results of 
the questionnaire showing the changes in both student's attitude towards distant learning and main 
problems they face will be discussed in this article. 

3 RESULTS 
To understand the situation, we conducted the survey of the students of bachelor’s degree programs of 
the Faculty of Economics of Lomonosov Moscow State University in order to identify problems they find 
most difficult to cope with during the distant education process. The survey was conducted in two stages: 
the first stage was held just after students in Russia were shifted to distance learning (April 2020) - with 
the aim to scan their first impression of the situation; the second stage was held right after the return to 
campus and resumption of face-to-face studies were announced in Russian Universities (April 2021) - 
to scan both student’s attitude towards distant learning and main problems they face.  

3.1 Student's attitude towards distant educational process 
Both stages of the survey include questions covering the three following aspects:  

• Support - support of the students rendered by the Faculty, includes questions about:  
o readiness to help of the administration of the Faculty in case of student request,  
o adequacy of managerial and operational decisions within the educational process taken by the 

administration of the Faculty, 
o quality and completeness of supporting up to date information about educational process. 

• Educational process - main directions of educational process of the students, includes questions 
about: 
o understanding of the new requirements of the administrative and academic staff for 

educational process, 
o quality of the technical implementation of educational process,  
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o availability of resources and materials required for educational process,  
o ability of academic staff to carry out the educational process in a distant format.  

• Self-management - the ability of the students to manage their educational process, includes 
questions about time-management and self-discipline. 

Students also were asked to describe their feeling towards distant education and express their 
willingness and desire to continue their studies in the distant format. In addition to closed questions, 
students are also invited to leave open comments on any question. 
Along with comparing the results of two stages of the survey on the educational process effectiveness, 
administration support, and self-management skills, we’ve measured the transformation of students’ 
attitude towards the educational process.   

Table 1. Stages of students’ questionnaire 

 Bachelor students % from all students of 
bachelor of the faculty 

First stage - April 2020 438 30% 

Second stage - April 2021 258 16% 

Representative sample, 
10% confidence interval 

233  

438 students of bachelor’s degree programs studying at the Faculty of Economics of Lomonosov State 
University in 2020 and 258 students of bachelor’s degree programs in 2021 took part in the two stages 
of the questionnaire (Table 1).  

The overall results of stages of the survey are shown in Table 2.  

Table 2. Results of the first stage of students’ questionnaire, 2020 

    Bachelor 
students, 2020 

(from 0 to 1) 

Bachelor 
students, 2021 

(from 0 to 1) 
1. Support of the 
students 

1.1. readiness to help of the administration of the 
Faculty in case of student request 

0,58 0,61 

1.2. adequacy of managerial and operational 
decisions within the educational process taken by 
the administration of the Faculty  

0,66 0,62 

1.3. quality and completeness of supporting up to 
date information about educational process 

0,66 0,65 

 Average result (support index) 0,63 0,62 
2. Educational process 
of the students 

2.1. understanding of the new requirements of the 
administrative and academic staff for educational 
process 

0,61 0,59 

2.2. quality of the technical implementation of 
educational process 

0,59 0,63 

2.3. availability of resources and materials required 
for educational process 

0,72 0,79 

2.4. ability of academic staff to carry out the 
educational process in a distant format  

0,58 0,8 

 Average result (educational process index) 0,63 0,70 
3. Self- management 
of the students 

3.1. time-management  0,51 0,67 
3.2. self-discipline 0,40 0,67 

 Average result (self-management index) 0,45 0,67 
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3.2 Changes in the students’ attitude towards distant education 
During the research students also were asked to describe their feeling towards distant education and 
express their willingness and desire to continue their studies in the distant format. 
The research represents the growth of the student’s satisfaction towards distant education from 9% in 
2020 to 33% in 2021, and the decrease of the student’s dissatisfaction from 22% in 2020 to 16% in 
2021. The analysis of comments shows that there might be two main reasons for the high level of 
dissatisfaction in 2020: the first one is connected to the rapid change to distant format (students were 
not prepared to face new educational experience) and the second one is connected to the Covid-19 
pandemic situation - students had a lot of distracted factors and they had to think not only about the 
education, but also about the health and wellbeing of their families. We also can observe the growth of 
the respondents who would prefer to continue education in the distant format if they had a choice (from 
44% in 2020 to 68% of the respondents in 2021).  

Table 3. Students’ feeling towards distant education. 

 Bachelor 
students, 2020 

Bachelor 
students, 2021 

1 (very dissatisfied) 22% 16% 

2 (dissatisfied) 38% 23% 

3 (neutral) 21% 16% 

4 (satisfied) 20% 25% 

5 (very satisfied) 9% 33% 

Index of support. There is a small change in this index (Table 2), that might be connected to the fact 
that the faculty administration provided regular financial and psychological support for students. The 
research also represents the growth in the faculty administration's readiness to help in case of student 
requests from 0,58 to 0,61. Based on the analysis of student’s commentaries, the decline in the 
estimated adequacy of managerial and operational decisions within the educational process taken by 
the administration from 0,66 to 0,62 might be caused by the general tiredness and stress of the students 
and their willingness to return on Campus.   
Educational process Index. The results show the growth of the three of four elements of the 
educational process index. The highest growth is in the ability of academic staff to carry out the 
educational process in a distant format from 0,58 to 0,8 - respondent noticed positive changes in the 
professional competences of academic staff, and also in their technical competences (the growth of the 
quality of the technical implementation of the educational process is from 0,59 to 0,63). Respondents 
also noted the growth of the availability of resources and materials required for the educational process 
from 0,72 to 0,79, and based on the analysis of student’s commentaries, this growth can be explained 
by the general development of information and technological resources of the faculty. The higher 
demand for these resources provided their implementation into the educational process. For example, 
the faculty LMS platform was not used by some professors, but the distant format created the situation 
when it became impossible to ignore this platform. 
Educational process index growth from 0,63 to 0,7 means that the respondents now higher estimate the 
faculty ability to manage the educational process in the current circumstances.  
(Students) Self-management Index. Two elements of self-management were estimated in the survey: 
time-management showed the growth from 0,51 in 2020 to 0,67 in 2021; and we can also note an 
increase in self-discipline from 0,40 in 2020 to 0,67 in 2021. Average result shows the increase from 
0,45 to 0,67. Students have adapted to the distance educational processes, learnt to manage the time 
and take control and responsibility on their education results.  
The main changes in the student’s attitude towards distant education are noted in the Educational 
process Index and (Students) Self-management Index. These changes are connected to the adaptation 
of new educational formats and development of the skills and competences needed for effective work 
in distant reality. 
The research also shows the transformation of the participants’ general attitude to the educational 
process: in 2021 respondents prefer online lectures, tests and other formats of knowledge control that 
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can provide more flexibility in individual work with educational content, while group work (such as 
discussions, projects and other collaborative activities) should remain on Campus, according students’ 
commentaries. 

3.3 The main problems students face during the distant educational process 
It should be mentioned that bachelor students are highly involved in the educational process - it is an 
important part of their lives, so their attitude to the problems is more emotional than cognitive. There are 
also some features of the students' generation: presence in the information society, dependence on the 
technologies, closeness to the informational resources - it makes their adaptation to the new educational 
reality easier and faster than, for example, the adaptation of the academic staff [2].  
As a result, the problems faced by the students are connected not only with the process of education, 
but also educational content. The problems might be systematized into the three groups: 
Conditions - the analysis of comments shows that respondents have problems with education at home 
(they might not have their own room, have to study while their relatives are working or studying, might 
not have needed equipment or the access to the internet). These problems influence the emotional 
health of the overloaded students.  
To negotiate these problems the Faculty of Economics of Lomonosov Moscow State University worked 
on students’ support (financial, psychological, informational) to reduce the level of stress; introduced 
training programs about distant educational technologies for the academic staff and developed the 
competencies in distant business-processes for administration. The Faculty also upgraded available 
informational resources to enable the educational process.   
Control - classic format of education with face-to-face communication disciplines students, who have 
to go to the university, to meet professors in person and to explain the reasons if they are not well 
prepared. Educational format during Covid-19 challenge had less control over the students, mostly 
because of the rapid transit to this format - faculty staff had no time to prepare in advance the educational 
processes. The efficiency of distant learning can be increased by implementing interactive instruments 
to control and motivate students during the education process. These instruments also do not need high 
involvement of the academic staff, who can concentrate on the quality of educational content and 
collaborative activities with students. 
Overcoming these problems requires working on the development of self-management of the students 
and academic staff. New reality makes requirements for both greater internal awareness and 
responsibility from the participants in the educational process, and the introduction of new control 
mechanisms in online communication and applied IT decisions.  
Content - respondents faced the problem of the lack of educational content that might be effectively 
utilized in the distant format.  Due to the rapid transit into a distant format in 2020, academic staff had 
no time and opportunity to change and adapt effectively available materials to the new format. Classic 
forms of educational content should be significantly transformed in order to correspond with the new 
circumstances.  

4 CONCLUSIONS 
The important objectives of the universities include the formation of a high-quality and effective 
educational process, the development of socialization skills and networking of students, as well as 
fostering students' ability to live and work in modern conditions. 
One of the important trends in post-pandemic reality, which universities cannot ignore, is the transition 
of an increasing number of companies to a hybrid work format. This means that the important skills that 
employers expect from the students are the ability to work remotely, as well as interact with colleagues 
and carry out group work without personal communication. For the successful development of such 
competencies, universities have to partially move to a blended or distance learning format, so that 
students have the opportunity to adapt to the new realities of the corporate world. 
As the study has shown, the negative perception of the transition to distance learning by students over 
the past year has significantly normalized due to a decrease in negative emotional and cognitive 
attitudes (reducing stress from unexpectedly changed living conditions, finding positive aspects in 
distance and blended format), obtaining the necessary technical skills for work in a distance 
environment, as well as adaptation of business processes in universities for this format of work. 
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In the study, the authors demonstrate that the negative attitude towards the forced transition to the 
distance format in April 2020 was associated with the incomplete technological and institutional 
readiness of the university to transfer all processes to the distance format, as well as the unwillingness 
of students to take responsibility for the learning process results (which was caused by insufficient 
development of self-management skills). This study conducted in April 2020 made it possible to quickly 
identify problem areas and take timely actions to effectively respond to the situation, which is reflected 
in a significant change in the respective indices in the second stage of the study. 
The last part of the article describes the main problems of transition to new educational reality: 
Conditions, Control and Content, and also gives recommendations to universities in terms of managing 
effective learning processes in new conditions. 
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POWERFUL IDEAS AND THE KIBO ROBOT CURRICULUM: THE 
TRADITIONAL CHILDREN'S STORIES, FOR THE INTEGRATION OF 

PROGRAMMING AND ROBOTICS 

Maribel Santos Miranda-Pinto 
Polytechnic Institute of Viseu and University of Minho (PORTUGAL) 

Abstract 
The present work was developed in the framework of the curricular unit “Online Seminar in 
Technological Tools for Playful Learning” - Tufts Early Childhood Technology (ECT) certificate program 
(https://asegrad.tufts.edu/academics/explore-graduate-programs/early-childhood-technology).  For my 
curriculum unit I chose "The Traditional Children's Stories, for the integration of programming and 
robotics" as my curricular theme and "powerful ideas". This theme can be worked on, with the same 
lessons, using several traditional stories for children. In this case I chose the story of the "3 Little Pigs". 
My great general learning objective is that children learn to program the KIBO robot, through the retelling 
of this story. This curriculum unit is linked to other subjects outside the STEM, because it starts with 
children's literature and goes through the conception of the global project, that is, the construction of 3D 
scenarios using the work of artistic, plastic and musical expression, associated to the story I chose. The 
work before the development of the curriculum unit is integrator of several areas of knowledge that are 
not associated with the STEM, but that are fundamental to create the context where the child will 
subsequently learn to program the KIBO robot. We realize that this curriculum is interconnected because 
“The proposed K–12 Computer Science Framework is itself an amalgamation of such principles and 
draws on Papert’s (1980) “powerful ideas” to articulate specific computer science concepts and practices 
for the K–12 learning environment. (…) These Pre-K computer science concepts and practices build 
foundational knowledge and understanding for later engagement in computer science at the elementary 
school level” [1] (p. 184). The project I intend to develop will allow children to know a traditional story 
and learn how to program KIBO, to retell the story. 

Keywords: Robotics; Preschool; KIBO robot; PTD; Programming; Computational Thinking. 

1 INTRODUCTION 
For the development of this work, it was fundamental to review the literature that was proposed to us 
during the curricular unit “Online Seminar in Technological Tools for Playful Learning” - Tufts Early 
Childhood Technology (ECT) certificate program, specifically, about Constructionism, The 6 C’s of the 
Positive Technological Development Framework and The KIBO Robot Curriculum. 

1.1 Constructionism 
My reflection on constructionism is based on the various authors who have been suggested in the 
readings and who are also the inspiration for my educational practices. I also find other authors who 
have dedicated their work to placing the child at the center of the whole learning process [2]; [3]; [4]. It 
is exactly in learning strategies and methodologies that the Adult (Educator) can make a difference in 
their educational context and promote learning appropriate to each child, such as being individual, with 
unique characteristics and according to their stage of development, as Piaget suggests. According to 
[5] “Papert’s constructionism is rooted in Piaget’s constructivism, in which learning is best characterized 
as an individual cognitive process given a social and cultural context. However, whereas Piaget’s theory 
was developed to explain how knowledge is constructed in our heads, Papert pays particular attention 
to the role of constructions in the world as a support for those in the head. Thus, constructionism is both 
a theory of learning and a strategy for education.” (p.15). This is why what [6] says is important “The 
core of Piaget is his belief that looking carefully at how knowledge develops in children will elucidate the 
nature of knowledge in general” (p.3). It is relevant to understand that learning in a constructionist 
environment should be seen as a creative process. According to [7] “This Creative Learning Spiral 
(Imagine, Create, Play, Share, Reflect, Imagine) is repeated over and over in kindergarten. The 
materials vary (wooden blocks, crayons, glitter, construction paper) and the creations vary (castles, 
stories, pictures, songs), but the core process is the same. (…) They learn to develop their own ideas, 
try them out, experiment with alternatives, get input from others, and generate new ideas based on their 
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experiences” (p. 12 and 13).  The student's role in a constructionist environment is active, in the whole 
learning process allowing the child to experience activities, even without technologies, that allow the 
manipulation of various materials for the construction of a project. According to [5] “Designing, building, 
and problem-solving can happen beyond the computer screen. Constructionism recognized at an early 
date the importance of objects for supporting the development of concrete ways of thinking and learning 
about abstract phenomena. This is consistent with early childhood education and its rich tradition of 
learning manipulatives.” (p. 15).  The role of the adult provides security and involves children during their 
learning process and as [5] “we want to help them follow their ideas, but we do not want them to become 
frustrated to the point they quit the work. On the other hand, we do not want their success to be scripted, 
too easy, or without failure” (p. 17).    

When thinking about learning activities and practices for young children that fit into a constructionist 
approach I will give the example of an activity developed in a kindergarten in Portugal, with KIBO Robot 
[8]; [9]. In this activity, the adult encouraged the children to share ideas and made various materials and 
technologies available. His role was also that of coordinator and observer. KIBO allowed the child to 
play a crucial role in the activity and to think about a large project. There was work by a large group, 
pairs and individuals. There was sharing of ideas, negotiation of interests for a common goal. The 
children chose the story of the 3 Little Pigs. They built 3D objects (forest trees, paths and houses) and 
costumes for the KIBO, with various materials. The goal was to build the 3D scenery of the forest, with 
various paths. In the end, the programming of KIBO was done in stages, that is, each path a different 
programming to tell the story. Here the adjustment of the programming, dealing with the error, defining 
paths with obstacles, were always seen as new learning opportunities. This activity fits in with Papert's 
constructivist paradigm, integrating also Piaget's constructivism, regarding what we know about the child 
and as it is mentioned by [6] the robots and in this case the KIBO robot as technology “(...) gives children 
greater autonomy in exploring larger worlds, the ideas he pioneered become more urgently relevant to 
parents and educators” (p. 1). 

1.2 The 6 C’s of the Positive Technological Development framework  
For this work I chose the PTD framework that allows me to observe the activities developed with the 
KIBO Robot through the indicators of its 6 C's. It is essential to observe children interacting in their 
learning moments and to be able to use this observation tool in order to improve pedagogical practices 
and engage children in their learning. In the teaching-learning process I emphasize the importance of 
“involves three components: individual assets, technology-mediated behaviors or activities, and applied 
practice” [10] (p.10). It´s possible to understand that the six C's are interconnected and can be worked 
through the different areas of knowledge and allow moments of great involvement in activities by 
children. Kindergarten is undoubtedly a privileged education context that can promote all the behaviors 
of the PTD Framework [10] (p.13), considering that this is inspired by Constructionism, developed by 
Seymour Papert and Positive Youth Development, because it puts the child in the central place of the 
learning process.   

The idea of "Creation" and of putting children as producers of their own content, resources, games, 
activities is part of my educational environments, “content creation, is the most powerful of all: our 
technological landscape must provide opportunities for children to create their own projects” [10] (p. 67). 
For example, putting the child to plan a game and then programming in ScratchJr will allow him/her to 
understand the creation process and not just play. Kindergarten is a place of excellence to promote 
"Creativity". The child should feel freedom of choice in the materials, in what he or she wants to produce 
and in the way the process takes place. The kindergarten is filled with recyclable materials, design and 
even technologies that should be used by the children, without fear or unjustified restrictions. It´s in this 
freedom of action that the child can reach high levels of creativity. I appreciate that, “One of the potentials 
of our digital landscape is that it can offer Creative technologies that can be programmed to take on a 
“thousand forms” for a “thousand functions” and appeal to “thousand tastes” ((Papert, 1980) cit in [10] 
p. 85). This behavior is interconnected with the "Choice of Conduct" that is concerned to the opportunity 
to give the child autonomy.  The promotion of responsible use of technology, for example, when children 
are programming in ScratchJr can be fostered with the care of technology, but also with the content that 
is developed, respecting the interests of all. It´s important to understand that “The process of making 
choices is an important aspect of building a strong sense of character” [10] (p. 91).  When it comes to 
talking about the "C" regarding "Communication" I see in this pillar and in its indicators a potential that 
we must continuously promote in our educational contexts, for example, to allow children to tell stories, 
share their own stories or songs. We can expand these activities with the use of technology, either 
through ScratchJr or KIBO, with a dance and that the child communicates with the body and 
simultaneously with technology. The intention is that “programs informed by PTD must welcome the 
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enormous possibilities for sharing ideas, thoughts, and feelings, for forming new social relationships and 
maintaining old ones, offered by our technological landscape” [10] (p.101). As for the "Collaboration", 
as Professor [10] tells us is the "willingness to respond to the needs of others. To assist others, and to 
use technology as a means to help others" (p.111). When we work on a project in ScratchJr and from 
this have an opportunity to improve it, suggest new ideas, remix and add new options. In this process 
of collaboration, I can perceive a learning environment capable of providing children with metacognition 
moments, fundamental for the positive development of the child. Sharing knowledge with the 
"Community" is another moment of learning, in which the child feels recognized throughout the process 
of creating a project. I acknowledge that “All six C´s are interconnected, but according to Lerner, the C 
of contribution makes them all come together and is “the glue that creates healthy human development” 
(2007, p. 183), (cit in [10], 2012, p.119). 

1.3 The KIBO Robot Curriculum: The Traditional Children's Stories, for the 
integration of Programming and Robotics  

For my curriculum unit I chose "The Traditional Children's Stories, for the integration of programming 
and robotics" as my curricular theme and "powerful ideas". This theme can be worked on, with the same 
lessons, using several traditional stories for children. In this case I chose the story of the "3 Little Pigs". 
My great general learning objective is that children learn to program the KIBO robot, through the retelling 
of this story. This curriculum unit is linked to other subjects outside the STEM, because it starts with 
children's literature and goes through the conception of the global project, that is, the construction of 3D 
scenarios using the work of artistic, plastic and musical expression, associated to the story I chose. 
Papert (2000) tell us “that powerful idea affords new ways of thinking, new ways of putting knowledge 
to use, and new ways of making personal and epistemological connections with other domains of 
knowledge” (cit in [2], p. 70). The inspiration for the work developed by Professor Marina Bers and her 
research team was fundamental to the implementation of this curriculum. For the development of this 
work it was important to understand that “as a designer of playground experiences for coding I need to 
understand the development characteristics of young children and the context in which they are likely to 
engage with programming” [2] (p. 163). In this curriculum my intention was to meet the interests and 
motivation of preschool children (4 to 7 years old) and to seek the development of other curricular areas 
in a transversal way.  

According to [2] “the way we design can engage, encourage, and promote certain experiences while 
hindering others. For example, while programming with KIBO allows the use of materials such as 
recyclables and arts and crafts” p. 164. Learning to program with the KIBO Robot is an opportunity that 
children have to understand the technologies and learn from them, for the development of a project of 
their interest. According to [11] “robotics presents an opportunity to introduce children to the world of 
technology and engineering. Robotic manipulatives invite children into activities that develop fine motor 
skills and hand-eye coordination and into activities that involve collaboration and teamwork” (p. 2). A 
constructionist learning environment allows the child to enter a creative process that involves them in 
learning and challenges them at various levels. This project with the KIBO robot will allow the child to 
play a crucial role in the activity and think about a project with a multilevel dimension. The intention is to 
develop a curriculum of interest to all children and promote the sharing of ideas and negotiation of 
interests for a common goal, while developing other skills associated with Powerful Idea and early 
childhood education. According to [2] you can see “how each of powerful ideas presented here are 
related to common topics taught in early childhood education” (p. 77). The children will have the 
opportunity to retell the story of the 3 little pigs and develop several activities that help to consolidate 
the essence of the story. I believe that programming the KIBO Robot to tell a story will meet the interests 
of pre-school age children because, “Children love to tell stories; they talk about what happened over 
the weekend, about family events, and about different happenings in the classroom. Each of these 
stories can be broken down into a sequence of activities. Teachers can ask targeted questions to help 
children extend these ideas. For example, a teacher might ask, “What happened last?” “What happened 
first?” and “What happened in the middle?” [1] (p. 194). 

2 METHODOLOGY 
For the development of the project it was fundamental to know in depth the curriculum of KIBO. To [2] 
“each curriculum unit consist of a minimum of 20 hours and is designed to take place over the course of 
one intensive week of work (i.e., in a camp setting or during a coding or robotics week at school), or 
over the course of a few month with one or two sessions per week” (p. 81). The curriculum I developed 
was inspired by the lessons from “Sample KIBO robotics curriculum structure” [2] (p.82): 
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Lesson Topic Children will be able to… 

1- The 
Engineering 
Design Process 

• Plan a project from a traditional story, through group work, promoting collaboration among 
children  
• Idealize how to put the previously built scenery in 3D and the paths, for the robot to follow 
• Designing robot prototypes for the realization of the project 
• Using "The Engineering Design Process" will allow the group of children to conceptualize the 
various phases to build their robot (engines and sensors needed for each of the lessons) and 
decorate KIBO as the main character, the "Bad Wolf" 

2- Robotics 

• Define the character that will later be programmed to retell the story with the Robot 
• Know What Is A Robot? 
• Know and be able to identify all parts of the KIBO Robot 
• Try to assemble the KIBO robot and realize how it works (place motors, wheels, turn on, 

scan the blocks), so that the robot moves 
• Program the robot in several steps, with the simplest programming blocks (front, back, right 

and left), allowing the child to see how the robot moves and executes a sequence of actions 

3- Programming 

• Define routes that the robot will have to take to get to the house of each one of the little pigs 
• Program the robot with a complete sequence (go through all the houses) 
• Understand what errors they encounter in programming, but also how they can simplify the 

algorithm and thus work on debugging 

4- Sensors 

• Use the "Sound" sensor and the "Wait For A Clap" block at the beginning of the programming 
sequence 

• Use the "Light Output" actuator every time the Robot ("Bad Wolf") passes in front of a House. 
The Child realizes that the KIBO robot has completed one stage of the programming. 

5 - Repeat 
Loops 

• Use the "Repeat Loops" blocks in programming situations that need to be simplified, for 
example, in the sequences where the "Bad Wolf" goes to each one of the houses 

• Understand the advantages of using the loop blocks and a number of repetitions, so that the 
Robot ("Bad Wolf") is able to go from the Forest and go to each one of the “3 Little Pigs” 
houses. 

6 – Conditionals 

• Use the "Light" actuator after completing the sequence, as a way to perceive the end of the 
whole journey through the forest and passing through the houses of the "3 Little Pigs" 

• Realize that when the robot arrives at a house, it needs to identify this situation as a condition 
to be evaluated by the robot. For example, the robot when finding the first house turns around 
and continues the route. Here you can use the "If" and also the "Distance Sensor". 

7- Final Project 

• In the final project the child will be able to retell the story of the "3 Little Pigs", with the KIBO 
robot as the main character, the "Bad Wolf" 

• To expand the Project, the Child can integrate one or three more robots, which would play 
the role of the "3 Little Pigs" and they would have to have a program to escape from the "Bad 
Wolf" 

• Children can also explore the dance choreography, presented in the musical video 
• Use the Robot ("Bad Wolf") as a character of other traditional stories, that the children know 

and here work the curriculum unit. 

The curriculum development can take approximately 20 hours, during 3 weeks. It includes 6 structured 
activities that have a duration of 60-120 minutes and a final project. Before the implementation of the 
KIBO curriculum unit I will start with reading the story of the "3 Little Pigs" and watching a musical video 
of this story. Then the children will build the 3D scenarios of the story (the Forest and the Straw, Wood 
and Brick houses), with recyclable materials. The development of this curriculum is in line with the idea 
presented by [12] in relation to the STEM concept, because “we know that multiple aspects of STEM 
can often be explored together, especially at the early childhood level. Children can explore counting 
and numeracy while creating a computer program. They can employ the scientific method while 
exploring engineering. The possibilities for authentic overlap are endless (p.15). I realize that this 
curriculum is interconnected because “The proposed K–12 Computer Science Framework is itself an 
amalgamation of such principles and draws on Papert’s (1980) “powerful ideas” to articulate specific 
computer science concepts and practices for the K–12 learning environment. (…) These pre-K computer 
science concepts and practices build foundational knowledge and understanding for later engagement 
in computer science at the elementary school level” [1] (p. 184). It is important to remember that each 
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lesson has specific goals that may not be adjusted to all ages in kindergarten. My proposal is general 
for children attending kindergarten, but all lessons should be adjusted to the age and development of 
the child. Reaching lesson 6 and introducing the conditional "Ifs" may not be for all children between 4 
and 7 years of age and this lesson should be adjusted to the skills the children have already acquired 
and previous experience, the ideal being to work on these concepts with children over 6-7 years of age. 

2.1 Materials  
For the work that will be developed we need preferably one KIBO Robot KIT for every 4 children, this 
being the ideal situation. However, if this possibility does not exist the organization and management of 
the KIBO robot should be the responsibility of the Educator. Besides the KIBO Robot it is important to 
provide several working materials that are mentioned in each of the lessons. They can always add other 
materials, even if they are not in the lessons, but that they consider useful for the realization of the 
activity or also materials that the children bring from their own home to work on the project. It is important 
that the materials allow the child to build projects based on their ideas and that access to these materials 
is not limited. 

2.2 Student Assessments  
Regarding the implementation of the project in preschool it is important to realize that the whole process 
of teaching - learning must promote the presence of the 6 C's (Creation Digital Content to Promote 
Competence, Creativity to Build Confidence, Choice of Conduct to Develop Character Traits, 
Communication for Promoting Connections, Collaboration Form Caring Network, Community Building 
as Contribution) and realize that they are all interconnected. The adult throughout the implementation 
of the KIBO curriculum takes a position of work guidance, allowing the child to explore his or her own 
ideas through the challenges that are posed. As this work is designed for children attending 
kindergarten, it is undoubtedly a privileged education context to promote all the behaviors of the PTD 
Framework [10] (p.13), considering that this is inspired by Constructionism, developed by Seymour 
Papert and Positive Youth Development, because it puts the child in the central place of the learning 
process. Using the PTD Framework will allow the Educator to understand how the curriculum is being 
implemented and to adjust new ways of working with children in a timely manner. The intention is to 
allow all children to fully experience all the lessons and consolidate the knowledge that is intended to 
develop in a playful and involved way. 

3 EXPECTED RESULTS 
All the lessons take place around the great "Powerful Idea", which is to tell the story of the 3 little pigs. I 
present the lessons I developed for my curriculum, but it is important not to forget that, “Educators who 
want to introduce coding in the early childhood classroom need (...) programming languages, but they 
also need a curriculum of the powerful ideas of computer science that is developmentally appropriate 
and a guiding framework that understand the whole child” [2] (p. 180). I present the first step towards 
the development of other themes, which are of interest to children, from traditional stories. The child is 
also invited to explore programming and robotics in themes that are happening in their family or 
educational context. The intention is always to take advantage of our children's "Powerful Ideas" and 
that they make sense for their learning process. 

3.1 LESSON 1 - The Engineering Design Process in the traditional Story of the 
3 little pigs. Powerful Idea: Traditional stories for children and the Choice 
of the story the 3 Little Pigs - Robotics with the KIBO Robot 

The Engineering Design Process is a process used by engineers to help them create new things. The 
Engineering Design Process consists of 6 steps: ASK, IMAGINE, PLAN, CREATE, TEST & IMPROVE, 
and SHARE. Overview: In lesson 1, the Educator knows that students are interested in the theme of 
traditional stories and every day they like to hear a story. In these ages (4 to 6 years old), the 3 Little 
Pigs' Story is always one of the favorites, because they have to deal with the "Fear" they have of Wolf 
and manage to put themselves in the role of the 3 Little Pigs that always manage to get out of every 
situation well.  The children in this curriculum have the opportunity to experience the whole process of 
engineering design, to explore how to build and organize the elements of the scenario, and to program 
the KIBO. In this process children can imagine and define which or which paths "Wolf", who will be the 
main character of Robot KIBO, will take. Time: 120 minutes.  
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Knowledge & Objectives: Prior Knowledge: • Students have previous experience in making projects 
based on traditional stories, which promote the knowledge of different curricular areas and the use of 
different materials; • Students will have previous experience in the area of computational thinking without 
technologies and that involves the programming concepts that are expected for these ages. 
Materials/Resources Needed: Video: Story Book “The 3 Little Pigs”; Musical Video “The 3 Little Pigs”: 
https://www.youtube.com/watch?v=KL5-wzi1Mpw; Engineering Design Process poster; Pictures of 
different parts of the story; White sheets, pencils and colored pencils; Parts of the 3D Scenario of the 
History of the 3 Little Pigs to be set up in the kindergarten room. Vocabulary: Design - a plan for a 
building or invention. Children experience the role of managers of a great Project. Engineer - someone 
who invents or improves things. Children build and experiment with what they develop. Story's - 
Traditional stories and their narrative, which allow the development of language, imagination and 
creativity. Story Characters - Identification of characters and their characteristics. Action/Sequence - 
Children are able to describe the actions and sequences of each of the characters. Results: 

 

3.2 LESSON 2 - What Is A Robot?  - Powerful Idea: What is the character of the 
story that can be programmed in the Robot? - Robotics with the KIBO Robot 

Overview: In Lesson 2 we will discover the one that in the History of the 3 Little Pigs, one of the 
characters can help us to recount the complete story. This discussion of ideas with the group of children 
is essential so that after realizing what a Robot is, the child can decorate and program the robot to tell 
the story. It is important that the children understand what a Robot is, what its parts are, how it can be 
programmed and how it moves. It is also important that children realize that they have an important role 
in the programming of the robot and that it is they who introduce the instructions (algorithms), which 
allows it to execute a sequence of actions. In this lesson we present the KIBO Robot, all its components 
and the children try to assemble some of its parts, digitalize blocks and create a small program to 
perceive the movements of the robot. Time: 120minutes.  

Knowledge & Objectives: Prior Knowledge: • Students will have previous experience in the area of 
computational thinking without technologies and involving the programming concepts that are expected 
for these ages. Materials/ Resources Needed: Stories for children about robots, for example, “The 
Robot Book” or “No-Bot, the Robot with No Bottom” or videos about Robots; KIBO Robotic Kit; Pictures 
of different part of the story; White sheets, pencils and colored pencils; 3D Scenario of the History of the 
3 Little Pigs. Vocabulary: Robot - a machine that can be programmed to do different things; KIBO Body 
- the central part of the Robot where all the other components are connected; Motor - the part of a robot 
that makes it move; Wheels - the importance of the wheels for the robot to move on the ground; Power 
button - the importance of recognizing when the robot is on and off; Batteries - Necessary for the 
functioning of the robot and that children realize that they are the source of energy of the robot. Results:  
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3.3 LESSON 3 - What is a Program? - Powerful Idea: The 3 Little Pigs story, 
with The KIBO Robot (the "Bad Wolf") – Programming: Control Flow by 
Sequencing and Instructions to program 

Overview: In Lesson 3, children will learn What Is a Program? It is important that the initial exploration 
that was given in Lesson 2 moves to a consolidated learning about what the movement of the robot 
represents. The child in this lesson will understand that the movement of the robot is a sequence of 
instructions that determine its action. This learning about what is a program is associated to the retelling 
of the story of the 3 little pigs. After the children have the scenario of the story completed (the Forest 
and the 3 little houses of the 3 little pigs) it is important to define the paths that the robot will do. 
Considering the global route that the Robot will have to travel, the Educator should encourage the 
children to divide the route into parts, for example, that the Robot (the "Bad Wolf") go to one little house 
at a time. The children should look for the programming blocks necessary to create the program that 
allows the robot to reach each of the little houses. In the experimentation phase of the program, the 
children try to digitalize the blocks and test the program. In case the program doesn't work and the robot 
doesn't reach its destination it is important to debug the program to detect the error and it is important 
to experiment again. Time: 120 minutes.   

Knowledge & Objectives: Prior Knowledge: • Students will have previous experience in the area of 
computational thinking without technologies and that involves the programming concepts that are 
predicted for these ages; • The students have already explored the KIBO Robot, its components and 
programming blocks • The students know well the story of the 3 little pigs and are able to define the path 
of the Robot (the "Bad Wolf") to recount the story. Materials/ Resources Needed: KIBO Robotic Kit; 
Pictures of different part of the story; White sheets, pencils and colored pencils; 3D Scenario (objects) 
of the History of the 3 Little Pigs. Vocabulary: Route - the path you take to get to a certain place; 
Programming Blocks - physical representation of an instruction; Program – a set of instructions for a 
robot; Sequence – the order of instructions that a robot will follow exactly. Results:  

 

3.4 LESSON 4 - What Are Sensors? Powerful Idea: What are the 3 Little Pigs' 
Moments of History? - Learning with Sensors and Actuators 

Overview: In Lesson 4, children will have the opportunity to learn how to use the Sensor and the "Light 
Output" actuator. It's important to come to this lesson with the lessons from previous lessons 
consolidated. We should realize that the age range of pre-school children (4 to 6 years old) conditions 
the way all the components of robotics are worked at different ages. In this lesson we begin the 
discussion of ideas with the whole group of children in order to analyze the programming that was done 
previously in lesson 3 and how we can introduce the Sensors. The child needs to learn that the Sensors 
are components of the Robot and that it can react to an external action, in a simpler way, the Robot 
feels something if it has sensors. Let's start with the simplest sensors and the "Light Output" actuator: 
1. "Sound" sensor and the block "Wait for A Clap" for example, so that the robot starts the action (The 
Wolf enters the Forest). 2. The "Light Output" actuator with the blocks of white, blue and red light, to 
mark each time the Robot arrives at each of the Little Houses. 3. In the following lessons we can 
introduce the remaining sensors. If the Educator considers it important to divide the children by working 
group, either by age or by mixed to carry out this lesson it is up to each one. It is important to look at 
what the children have already learned and provide new challenges in this lesson. Time: 120 minutes.  

Knowledge & Objectives: Prior Knowledge: • Students will have previous experience in the area of 
computational thinking acquired prior to curriculum development and previous lessons; • Students have 
already tried programming the KIBO Robot, with several programming blocks; • Students know the 
history of the 3 little pigs well and are able to define at what moment the "Sound Sensor" and the "Light 
Output" actuator can be introduced to mark important moments in the history. Materials/ Resources 
Needed: Dinosaur song: KIBO Robotic Kit; 3D Scenario of the History of the 3 Little Pigs; White sheets, 
pencils and colored pencils. Vocabulary: Sensor - The child is able to describe a "Sound" sensor when 
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receiving a stimulus reacts and performs an action. Actuators - The actuators emit a signal, such as the 
"Ligth Output", when the programming is so defined and you want to mark a moment. Results:  

 

3.5 LESSON 5 – What Are Repeats? Powerful Idea: What does the Bad Wolf 
do? - Recount the entire history of the 3 little pigs using the Repeats- 
Loops & Number Parameters 

Overview: In Lesson 5, after children have learned to use a Sensor and an actuator, we move on to a 
more advanced level of programming. We began this lesson with a discussion of ideas with the entire 
group of children in order to analyze the programming that was done earlier in Lesson 4 and how we 
can simplify and clarify the programming that the children did. We consider that these learnings should 
be for older children or children with previous knowledge of programming and robotics, even before this 
curriculum. However, it is always important to explore these programming blocks and understand how 
children deal with these learnings, whether simple or complex. If the group of children has advanced in 
previous learnings and are prepared to learn new concepts, I consider that these learnings be introduced 
gradually. It is important that the child realizes that the use of the Repeats - Loops & Number Parameters 
blocks will allow them to simplify the programming sequence and structure their computational thinking 
with another maturity. To retell the story the child may realize that the first sequence of the Robot can 
be repeated, for example, when the Robot goes from one house to the other and here should define the 
number of times it repeats the movement. Time: 180 minutes.  

Knowledge & Objectives: Prior Knowledge: • Students will have previous experience in the area of 
computational thinking acquired prior to curriculum development and previous lessons; • The students 
have already tried programming the KIBO Robot, with several programming blocks, with sensors and 
actuators; • Students know the history of the 3 little pigs well and are able to define at what point they 
can repeat sequences. Materials/Resources Needed: KIBO Robotic Kit; 3D Scenario of the History of 
the 3 Little Pigs; White sheets, pencils and colored pencils. Vocabulary: Loop – something that repeats 
over and over again; Parameter – a limit that a robot will follow; Pattern – a design or sequence that 
repeats; Repeat – to do something more than once. Results:  

 

3.6 LESSON 6 - What are Ifs? Powerful Idea: Where is the Bad Wolf going? - 
Ifs- Sensors & Branches 

Overview: Lesson 6 only makes sense for children who already have previous knowledge in the area 
of computer thinking, programming and robotics, and even then, to work with older children. This lesson 
no longer tells the story of the 3 Little Pigs, because it is told until lesson 5, however, in this lesson we 
can take the opportunity to introduce advanced programming concepts such as conditional. As I 
mentioned before it is possible to go from lesson 5 to 7. This lesson 6 is different because it includes 
new perspectives of the curriculum, so I would say that if an Educator considers moving from lesson 5 
to 7, without performing lesson 6 is because his group of children is not mature enough to understand 
the concepts that will be worked here. The intention of this lesson is to review all the Robot programs 
from the previous lessons and see in each one how it is possible to introduce the distance or light 
sensors and that the Robot makes a choice, creating a non-linear sequence. For example, in the History 
of the 3 Little Pigs the Wolf in the previous lessons was able to go to all the houses of the 3 Little Pigs 
and go to the Forest. The programming was done in a sequential and complete way, without ever 
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considering "obstacles" that prevented the Robot from continuing his action. In this lesson we can 
question the children about this problem of the robot finding obstacles and having to decide. Here we 
can enjoy when the Robot reaches a house and goes against it. If the child has to program the robot he 
will have to make the logical decision that "if the robot goes against the house, he goes back and follows 
the path". Time: 180 minutes.  

Knowledge & Objectives: Prior Knowledge: • Students will have previous experience in the area of 
computational thinking acquired prior to curriculum development and previous lessons; • Students have 
already tried programming the KIBO Robot, with several programming blocks, with sensors, actuators 
and using Repeats - Loops & Number Parameters; • The students know well the history of the 3 little 
pigs and are able to define at what moment the robot may need to complete a sequence and go back 
to follow the path. Materials/ Resources Needed: KIBO Robotic Kit; 3D Scenario of the History of the 
3 Little Pigs; White sheets, pencils and colored pencils.  Vocabulary: If- Used for introducing a situation 
that may happen. Distance sensor (telescope) - allows to feel the distance the robot is in relation to an 
object. Light Sensor (Eye) - allows to feel/see the Light in a certain space. Results: 

 

3.7 LESSON 7 - Culminating project. Powerful Idea: "The History and Dance of 
the 3 Little Pigs" and Other Stories of Wolf in the Forest 

Overview: In this lesson we relive all the “Powerful Ideas from computational thinking and how they 
align with traditional early childhood concepts and skills” (Bers, 2018, p. 78), that is, Algorithm, 
Modularity, Control structures, Representation, Hardware/Software, Design Process and Debugging. 
Lesson 7 is the conclusion of a whole project developed through the previous lessons, but with a special 
closing, which includes the History and Dance of the "3 Little Pigs". This lesson, as a culmination of the 
project, should be shared with the local community (school community, family, friends, etc.).  For this 
lesson the Educator should encourage the children to prepare the final version of the presentation of 
the story, for a wider audience. And, also, add new elements such as the Dance that can be done with 
the Robot and the Children together. Beyond this moment, which includes what was experienced in the 
previous lessons and the dance, the intention of this curriculum is to leave open the possibility of working 
on other stories, similar or not, with lessons as proposed here. This curriculum is easily adaptable to 
other stories and that the objective is also to learn how to program to tell a story. Time: 6 hours.   

Knowledge & Objectives: Prior Knowledge: • Students will have previous experience in the area of 
computational thinking acquired prior to curriculum development and previous lessons; • The students 
have already tried programming the KIBO Robot, with several programming blocks, with sensors, 
actuators, using Repeats - Loops & Number Parameters and Ifs and If Nots; • The students know well 
the history of the 3 Little Pigs and are able to define at what moment the robot may need to complete a 
sequence and go back to follow the path. Materials/Resources Needed: KIBO Robotic Kit. Engineering 
Design Process poster. 3D objects that can be built with recyclable materials or others for each of the 
stories you want to work on. White sheets, pencils and colored pencils. Vocabulary: All the vocabulary 
used in the previous lessons and new suggestions from the children. Results:  

 

4 FINAL CONSIDERATIONS 
This final work gathers the inspiration of everything I learned, but that could be better. I am always 
learning and it is on this learning path that I reach the culmination of a stage with more ideas and the 
desire to continue learning. This Curriculum Unit was designed for kindergarten children, with the aim 
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of developing skills associated with children's literature, through programming and robotics. The 
combination of several curricular areas to work the areas of STEAM makes perfect sense and I hope 
that the contribution of this work will help Kindergarten Educators to unblock fears and enigmas, 
regarding programming and robotics. We live in a world impregnated with technologies, which can be 
used in our pedagogical and family contexts to develop "Powerful Ideas". Scientific research in this area 
of programming and robotics in early childhood is not of today and this research has given evidence of 
great contributions to the development of children. According to [2] “Powerful Idea are intellectual tools. 
They evoke an emotional response. Children can make connections between powerful ideas and 
personal interests, passions and past experiences. Early childhood education has paid particular 
attention to promoting learning environments in which children can make connections (p. 174 and 175).  
In my Curriculum Unit, which I worked with Robot KIBO to consolidate the knowledge of a well-known 
traditional history (The 3 Little Pigs), can be the basis of a curriculum to be worked other traditional 
stories. The intention is to leave a set of lessons that allow the child to learn how to program the KIBO 
robot, while they dedicate themselves to tell a story known by them. Enhancing children's creativity and 
imagination should be a priority throughout life, thus seeking personal and professional self-realization. 
But everything starts from the time the children are born and goes on afterwards in kindergarten being 
this a privileged place where everything is possible to realize. According to Resnick [7] “As the 
kindergarten children play, they learn many things. As they build towers, they develop a better 
understanding of structures and stability. As they create stories, they develop a better understanding of 
plots and characters. Most important, they learn about the creative process, and they begin to develop 
as creative thinkers” (p. 11). 
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RE-THINKING DIGITAL SKILL DEVELOPMENT POST COVID19 –
VIEWS FROM THE WORKPLACE

I. Crawford

Robert Gordon University (UNITED KINGDOM)

Abstract

As a result of the revolutionary change in remote and online working practices triggered by the pandemic
in 2020, the need for universities to prepare students for the international, virtual, workplace has never
been greater. To remain competitive in a dynamic and uncertain global environment, employers need
graduates who have digital knowledge, skills, resilience, and versatility which is future proof. It is
therefore incumbent on Higher Education to develop pedagogies that promote, facilitate, and enhance
digital literacy. Within this context, classroom collaboration through online, international, virtual teams
can be an effective strategy to enhance digital, intercultural, and employability skills. This presentation
will share the findings of a doctoral research project which took place in the Spring of 2020. The project,
which involved a series of twelve in-depth interviews with employers in three different countries, sought
opinions on global digital competency development and how universities should prepare students for the
future workplace. Five interviews were conducted just before the UK pandemic lockdown, one on the
first day of lockdown, and six after lockdown had started. This resulted in several poignant references to
the global pandemic and how it has forced rapid digital transformation within organizations across all
sectors. Many believed the pandemic has had a positive impact on digital literacy and digital
infrastructure and a sudden dramatic shift to remote working. The embracing of technology and more
flexible working was regarded as necessary and something that most participants would like to retain in
the future, however, it is not without its challenges. Bhat and McMahon (2016) argue that technological
advances enable intercultural experiential online learning and this was reinforced by the participants who
described a wide range of platforms and applications being used in the workplace to facilitate global
collaboration and communication, and the importance of training and learning through the direct
experience of these tools. The technological challenges and opportunities associated with remote and
online working identified by the participants strongly echoed those of students and faculty from previous
research (Swartz et al, 2020), including platform compatibility, infrastructure, and support, cost, and
efficiency. If the future workplace becomes an established and accepted hybrid of home and office
distributed around the globe, driven by rapidly evolving technological change, graduates will need to
develop a future-focused mindset centered on creativity, flexibility, and life-long digital learning. The
balance between theory and practice in universities may need to be addressed if employers do not feel
that graduates are entering the workplace with sufficient skills to do the job. Skills can be acquired and
developed through work experience however it could be argued that the highly dynamic and uncertain
workplace of the future will require graduates who can function at a professional level immediately.
Carefully designed collaborative online international projects may offer the opportunity to develop
essential intercultural, digital skills at university while simultaneously applying theoretical, subject-related
knowledge.

Keywords: Global, digital literacy, pandemic, collaborative online international learning.
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THE LANGUAGE BATTLE: INDIGENOUS LANGUAGES VS. THE 
NATIONAL LANGUAGE 

P. Lane1, E. Salazar2, N. Solis2 
1Grand Valley State University/UNAN Managua (UNITED STATES) 

2UNAN-Managua (NICARAGUA) 

Abstract  
The indigenous peoples face a language battle. Language is an important part of their individual 
ancestral cosmovision. Anyone who lives in dual languages knows that while there are translations, they 
are often not perfect translations. This becomes important as you try to maintain the culture. The authors 
are using as an example the Mayangna of Nicaragua. 

Linguistic rights according to the United Nations: Language rights of indigenous peoples Article 13 of 
the United Nations Declaration on the Rights of Indigenous Peoples states that indigenous peoples have 
the right to revitalize, use, develop and transmit to future generations their languages, oral traditions, 
writing systems and literatures…. Articles 14 and 16 state indigenous peoples’ rights to establish their 
educational systems and media in their own languages and to have access to an education in their own 
language [1]. 

The question of what it means to have access to an education in their language is what is explored from 
an anthropological perspective. Some topics include: 

• Challenges of providing education in a mother tongue. 1. To the Indigenous leader, 2. To the 
Local and National governments. 

• Educational Infrastructure: buildings; resources (text, digital and National or district testing in 
indigenous language); teacher bilingual programs; teacher education programs (for native 
language speakers); teachers as a source of opportunity; teacher as a source of cultural 
contamination. 

• Where do the rights of mother tongue end? Preschool? Secondary school? University? 

As you study this in the case of indigenous people there are some important lessons to be learned. 

• Studying the national tongue in public school or in private language schools opens opportunities 
for the students. 

• Studying the mother tongue is important to the cosmovision, and the indigenous culture. 
• It is difficult to continue modern upper-level education in the mother tongue as it has not 

necessarily evolved to the challenges of today’s world. 

This is a real challenge for universities such as indigenous focused universities like: 

URRACAN in Nicaragua: 1. Few professors from the indigenous communities. 2. Few who have learned 
the indigenous language as a second language. 3. Regional centers to put education close to indigenous 
communities.  

National Universities like UNAN Managua, Nicaragua: 1. Few students at a time. 2. No infrastructure in 
the indigenous language. 3. Little or no experience in the indigenous culture. 4. Few indigenous support 
systems in place. 5. A commitment to provide educational for all. 6. Developing increasing programs of 
taking the university to remote communities. 

There is not a clear answer but rather an opportunity to think about the issues when you consider the 
6700 languages worldwide and the hundreds in Latin America and the Caribbean. The paper and the 
presentation focus on some of the issues for indigenous leaders, political leaders, and educational 
leaders as they wrestle with the many languages. 

Keywords: Indigenous Languages, Language rights, Mother tongue, Cosmovision, Mayangna.  
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1 INTRODUCTION  
Latin America has a rich linguistic heritage. According to The World Bank’s 2015 study “Indigenous Latin 
America in the 21st century,” the number of languages spoken in the region is 560 [2]. Many of these 
languages are endangered as indigenous languages. 

Why do indigenous languages die out? Languages get weaker and die to immigration of the speakers 
to other places.  Most notably the young immigrating to the cities.  They also die with the voluntary or 
enforced use of the national language in primary and secondary schools. Further the national language 
is often required for the university entrance exams whether national or by university.  The national 
language is often required at work as well.  Finally decline populations living in communities where 
languages might be spoken. This is the fate of several languages that were spoken by indigenous 
populations in Nicaragua. 

Looking at the challenges and opportunities in Nicaragua there are four major systems of education in 
Nicaragua.  This information is taken from an interview with the Rectora of UNAN-Managua [4]. 

The republic of Nicaragua is divided into fifteen departments and two Caribbean autonomous regions. 

The four educational groups are: MinEd – Ministry of Education focused primarily on the Primary and 
Secondary schools in the 15 departments. SEAR -- Sub Sistema de Educación Autonómica Regional), 
The Autonomic Regional Educational System. CNU – National Council of Universities which is 
responsible for post-secondary education in the universities. INATEC – Overseas technical education 
in Nicaragua 

For the work on this paper, the authors are dealing with SEAR or the system of education in the two 
autonomous regions on the Caribbean coast. 

In this region exist several communities with their own languages differing from the language commonly 
used on the West Coast. The groups are [5]: 

Miskito (Original and Indigenous) [6] Miskito is also referred to as Mosquito, Miskito, or Mísquito. The 
use of the language seems to be decreasing, with about 200 000 individuals speaking it. 

Mayangna – (Original and Indigenous) Other names for this language are -- Sumo Mayangna, Sumo 
Panamahka (20,000), Sumo Tawahka, Ulwa and Taguaca. Sumo is a Misumalpan language. The 
dialects of Sumo vary greatly and are sometimes classified as separate languages [5]. 

Creole English -- Creole languages are those that have developed from combining two or more different 
languages. Its approximately 30,000 speakers are spread over several small villages [7]. 

Garifuna, (Immigration to Nicaragua about 2600 speakers) [6] 

Rama--This language is said to be nearing extinction. Speakers of Rama also tend to speak Nicaragua 
Creole English [5]. 

2 METHODOLOGY 
Two sources have been used.  First the authors own work among the Indigenous peoples of Nicaragua 
with a particular focus on the Mayangna. Two of the authors are or have been members of the 
department of Anthropology of UNAN-Managua in Nicaragua. Second, the authors have tried to look at 
published sources regarding the loss or reduction of indigenous languages. 

In the first case we have had many conversations with the leadership of the Mayangna most notably the 
President of the Sauni As Mayangna which are of the larger group speaking Panamahka Mayangna.  
There are four distinct linguistic groups amongst the Mayangna of Nicaragua. 

1 Ulwa Mayangna close to the Rio Coco 
2 Twakha Mayangna centered around the mining town of Rosita. 
3 Panamahka is the language of the largest part of the Mayangna and those in the Sauni As 

Territory. 
4 Taguaca 

The authors have mainly focused on the Panamahka group that is the largest group.  This is a function 
of accessibility in geography and in personal contacts. 
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In addition to community leader conversations with the Sauni As Mayangna, the authors have talked 
with Mayangna student, Ivan Gutierrez, who also obtained convenience surveys for the research 
explained below in the results.  This survey was of the students at UNAN Managua from the Mayangna 
Region Sauni As.  

The investigation into the works and writings and comments of others has been largely focused on the 
issues of indigenous with languages with investigation online and an in-person interview with Dr. 
Marjorie Gomez [3]. 

3 RESULTS 

3.1 Secondary Research 
In this section we are looking at the background.  The authors include two Anthropologists and Business 
Educators in Indigenous Education.  The authors have sought out information in literature and in 
interviews. Working from the individual to a society level. 

On the individual level language is a part of the cultural capital of everyone. People are impacted on 
how they learn languages depending on their style of learning such as visual, oral, kinesthetic. The 
reason to learn is impacted by the values of their family and community. Individuals living in cohesive 
communities may not feel supported in learning a language. If parents have not learned languages, then 
the children may not learn languages. If you wish to migrate to a city or accomplish something in the 
larger national place it may be necessary to learn the national language.  Many people learn languages 
in using their smartphones today. 

On the community level, languages are constantly evolving to fit the changing needs of the community. 
The need for language variation changes with environmental factors. New roads bringing many more 
people into an area would be an example.  Another example is technology allowing people to access 
new ideas, new concepts, new products. New politics with new ideas is still another example.  A final 
example is social change for example, family planning. 

On a National level the ideal of every group maintaining their own language is a dream.  The reality the 
SEAR must deal with education in five or more languages. It gets even harder to think about where in 
the nation or in the national education system the educators for these groups are supposed to be 
produced.  What university is producing high school teachers in Miskito, Mayangna, Creole, or Garifuna? 
One linguistic group does not automatically accept another. 

Table 1: Potential Differences in Indigenous Language Schools and National Language Schools. 
From Secondary Investigation 

Areas where differences are 
often found 

Indigenous 
language Schools 

National 
Language 
Schools 

The Mayangna case as perceived by 
the authors 

Aligned with Indigenous 
Culture 

In some cases? Rarely There are no truly indigenous schools 

Loss of Identity [9] ? Yes ? 

Language is the main form of 
interacting with the 
environment [8] 

Hopefully Some Should be important 

Language will disappear ? Ok Should preserve care for it as part of 
culture10 

Quality of Education ? Not usually 
present 

May be present Unknown but according to university 
students it is not strong. 

Align with national and 
individual university entrance 
exams 

? Not Usually If they follow 
national 
curriculum 

The indigenous language schools are 
not aligned with the exam which is in 
the national language. 

Culturally appropriate setting ? Sometimes Not usually Very much like the Pacific Coast and 
not at all appropriate 

Indigenous Control Sometimes Very Rare No 
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3.2 Primary Research 
The authors have conducted three types of primary research for this paper with the Mayangna. 

First is an in-person interview with Ivan Gutierrez a full blooded and proud Mayangna who commented 
on the importance of his language from his personal perspective [10]. 

Second through the authors were provided with surveys from the students who are Mayangna and 
attending UNAN-Managua.   

3.2.1 Interview with Ivan Gutierrez 
What do you think of the language (Mayangna, Panamahka)? Iván:” I think we have to take care of it, 
we have to take care of it because due to globalization it can disappear, we have to take care of it 
because it is part of the Nicaraguan culture, it is part of us because it is part of our culture, of us….” 

Why do you think language is important for the worldview? Iván: “because I think it identifies us… Why 
do you come and speak to me in Mestizo (Nicaraguan Spanish)? I say OK they are mestizo with their 
features, I say they have another type of culture, they have their hours planned, they have their way of 
seeing life. 

When I come with my tongue (Mayangna Panamahka), what is it that describes me, which is what I 
identify with, I am another world, we would say, I live based on field work, I live focused on the little I 
have and with what I can progress.” 

When you speak in Mayangna, with whom do you speak it, with friends or people of the same ethnic 
group? Iván: “…when we go out of the house, that is, you put a foot in the street to whom you meet you 
go saying hello In Mayangna, I am not going to speak to them in Mestizo (Nicaraguan Spanish) because 
I know that they will not understand me, and it would be how to make fun of my own ethnic group. That 
way I talk to them when I leave my house.” 

Being here at the university? Iván: with the kids (Mayangna) in the house? “Well maybe I am used to 
the Mestizo (Nicaraguan Spanish), But when I meet my fellow Mayangnas, that comes to my soul to say 
wow! They made me want to speak Mayangna, I want to talk to them, express my words that I have 
there full in my soul, that some of them stick to me, it's hard for me and I start talking to them (he says 
phrases in his language) I don't know, it feels a joy When I speak to them in Mayangna, why at that 
moment I realize that I am very different from what they are here, maybe not as a man, because we are 
all made of flesh and blood, But, if it feels very different, I feel happy. Glad to meet a person and talk to 
him and just as you are going to understand him, he will also understand you.” 

It is very special to have this interview from the heart of a young man who feels his language allows him 
to connect his identity with others who speak the same. It goes to his soul. In another part of his interview, 
he explains he was raised in the national language Nicaraguan Spanish which he calls Mestizo.  Still 
this bright energetic young man feels something special when he can speak the language of his people 
to the other young men from the Mayangna nation. 

3.2.2 Surveys wit Mayangna Students 
There were seven respondents which represents most of the students who remain here at the university 
believed to be 100% of the Mayangna attending UNAN-Managua.  There has been no formal collection 
of self-identification, so the count known to the authors are those that came as a group from the 
communities.  It is possible that there are other Mayangna or Mayangna descendants here who would 
self-identify if offered the chance. 

They all seemed to think that they speak Mayangna quite well.  The question of when generated three 
common answers.  First, they speak it in their communities.  The Mayangna Sauni As tend to live in 
cohesive small communities, or in groups in the small city of Bonanza. Second, they speak it at home 
with families and friends.  Finally, they speak with friends for example at the university. 

When asked about Spanish they all gave themselves a four or a five where 5 is high in their Spanish 
ability with an exception who explained it was a learned language.   The speak it at the university and 
with friends who speak Mestizo (Nicaraguan Spanish). 

How important is the Mayangna language to the Mayangna worldview? Student 1, it is important 
because it depends on the history, custom and language. Student 2, we must not let this language get 
lost since it is part of the Nicaraguan people, we are a small group but who want to see their children 
take one more step from where they are and show them to society that we can do. Student 3, the 
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Mayangnas have their own customs and traditions, their language and are distinguished by their very 
own cultural characteristics than other social or ethnic groups, their way of seeing the universe with 
environmental conservationist principles. Student 4, The importance is to maintain the identity as an 
original people as the Caribbean coast of Nicaragua. Student 5, it is important because they preserve 
the culture, beliefs, mother tongue and diverse world views and ideology, Student 6, the Mayangna 
language is important for the Mayangna nation, because the language is the identity of a nation, it is 
factor that is the Mayangna language, plays an important role in the development of Mayangna society. 
Student 7, lack of command of Spanish as an official language, in Nicaragua with few economic 
resources.  

4 CONCLUSIONS 
The Conclusion that the authors have reached is that the importance of language in the case of the 
Indigenous people must be explored more.  If you listen to the feelings of our small sample with the 
Mayangna the message is powerful.  The work from previous studies suggests something similar and 
the powerful words of Ivan Gutierrez and how his language touches his soul is important. 

The loss of language is often related to the loss of culture.  This certainly should be explored as eery 
culture as much to offer in forms of different ways of thinking. Does the loss of language have to mean 
the loss of culture? 

The challenge for the nations of Latin America and for the Indigenous leaders of those nations is how 
to create equal opportunities for indigenous youth and those who are educated in more traditional 
systems.  At the same time how does the leadership mange passing the language to another generation. 
The future is not guaranteed for languages as we globalize. 

The smaller the world becomes due to technology the more languages that are likely to be lost. Is there 
a way to do this without losing so much of culture as is predicted by what the authors have found so far? 
The two young anthropologist who are authors may be able to track what happens to the Mayangna 
language and cosmovision for a generation. 

Those interested in this must help the indigenous leaders achieve for their people what ever it is they 
wish to achieve.  Those of us from the larger cultures should not decide for the smaller cultures but 
instead work to empower them to make decisions that have a strong underlying strategy.  This may be 
complex in the case of languages. 
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Abstract 
Inappropriate academic behavior has become commonplace among undergraduate students. Because 
of this, good teaching in ethics is of utmost importance in higher education. The present study aims to 
contribute to this endeavor by proposing an instructional design for teaching ethics, supported by the 
EthicApp groupware tool. Evaluation of the approach was conducted by means of a quasi-experiment, 
conducted with cohorts of undergraduate students in a management control course at the Faculty of 
Business and Economics at University of Chile (N=47). The aims of the study were to evaluate students’ 
ethical discernment, to attest the impact of an academic incentive on student participation, and to elicit 
recommendations for improving the effectiveness of the instructional design. The results suggest that 
the case and the questions presented to the students for discussion lacked desirable qualities; namely, 
these were not dilemmatic and polarizing enough to spur contrasting students’ judgements and points 
of view. Despite these shortcomings, results show that the introduction of an extrinsic academic 
incentive increases student participation. On the basis of the results obtained, past research by the 
present authors, and relevant literature, a set of case material design criteria is proposed to improve the 
enactment of the instructional design. 

Keywords: ethics education, instructional design, groupware. 

1 INTRODUCTION 
In the last decade, worldwide media has informed about a number of high-profile corruption scandals in 
a variety of contexts, including corporations, governments and markets. In Chile, acts related to the 
illegal financing of politics [1], collusion between dominant companies in different markets [2], illegal 
lobbying to influence passing of laws that favor the interest of large corporations [3], are some of the 
situations that have marked the anti-corruption agenda. In this context, the role of higher education 
institutions, especially business schools, with regard to ethics training and instruction has been called 
into question. In fact, in one infamous corruption case in Chile, a court of justice condemned two 
businessmen who illegally financed a political party, to study an ethics course in a Chilean university [4]. 

Teaching of ethics in Chile differs among institutions in the higher education system. On the one hand, 
some institutions offer ethics education by incorporating various training activities in different courses 
and in different semesters. That is, ethics is taught throughout the curriculum. On the other hand, other 
institutions choose to incorporate courses that are fully dedicated to the teaching of ethics. The national 
accreditation agency in Chile considers that both approaches are appropriate. International experience 
points in the same direction. An important group of higher education institutions incorporates a 
compulsory course into the curriculum, while another group offers elective courses, online courses or 
resort to teaching ethics through modules incorporated in different courses [5-7]. 

Despite the different approaches in the way ethics is included in the curriculum, the majority of higher 
education institutions do agree on the convenience of using active student-centered methodologies as 
part of teaching strategies, since they consider student participation as a cornerstone for the 
achievement of what [8] conceptualize as meaningful learning. This new tendency in teaching-learning 
practices includes experiential learning pedagogies such as internships, case studies, student-operated 
businesses, role playing simulations, online discussion forums and so forth, in areas as different as 
business, public health, psychology and engineering [9-12].  

The use of student-centered methodologies, however, has facilitated the increase of inappropriate 
academic behavior in higher education students. A vast majority of them have violated academic 
integrity at least once during their years of study [13]. Rettinger and Kramer [14] carried out a study with 
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154 undergraduate students from a private university. Most of the sample, i.e., 74%, reported having 
plagiarized a paper, cheated on an exam or homework. 

Another behavior associated with a lack of academic integrity is free riding. In this case, the negative 
impact on learning is not only on the free rider but also on the rest of the group members [15]. In a 
context where teaching is structured around the active participation of the student, group work has 
become a fundamental teaching method, since it allows improving interpersonal skills and in-depth 
understanding of problems associated with complex tasks. 

Due to the negative effects that free riding has on learning, it is very important for teachers to develop 
strategies to reduce this behavior as much as possible. Swaray [16], for example, applies a group 
evaluation strategy, to a cohort composed of 32 students, divided into six groups. Each student is graded 
twice individually, and twice by their group peers. The results obtained indicate that 87% of the students 
reported non-existence of free riding in their group, while 78% reported that the design of the evaluation 
system forced them to demand full participation from their fellow peers in group work. Other strategies 
used by instructors are related to the 360-degree evaluation of group members [17], and the change of 
members to another group [18]. 

This article reports on an instructional design for ethics teaching in higher education through a case-
based approach. The EthicApp groupware tool [34] is utilized to support the operationalization of the 
instructional design. Based on the instructional design, a quasi-experiment was conducted involving 
two sections of an undergraduate management control course given at the Faculty of Economics and 
Business at University of Chile (N=47), with threefold aims: 1) analyze students’ ethical judgements 
with regard to a fictitious but realistic case about academic ethical behavior, and explore students’ 
different positions with respect to the case; 2) evaluate the effect of an academic incentive aimed to 
increase student participation in the activity; and 3) establish recommendations for enacting the 
proposed instructional design, with the aim to increase student participation and foster moral 
reasoning. 

2 RELATED WORK 

2.1 Teaching ethics 
More effective learning is achieved when teaching methods involve active student-centered activities. 
According to [19], student-centered activities can promote learning that is more significant and effective 
when conducted in environments that are ill-structured and ambiguous – the kind of environments in 
which ethics operates [20] – in comparison to traditional instructional activities. Different instructional 
methods are used in ethics teaching, such as lectures, essays, role-play simulations, seminars, problem-
based discussion, textbook readings, cases studies, small-group discussion, among others [7, 21-23]. 

Authors in [22], for example, ran an experiment in the domain of nursing ethics that resulted in 
statistically significant differences in learning effectiveness, comparing a problem-based learning 
methodology versus traditional lecture-type teaching. Although both methods were considered effective, 
better results were found when problem-based learning was enacted. 

Different authors in a wide variety of professional disciplines advocate case-based learning as an 
effective methodology for teaching ethics. Compared to the conventional way of teaching [24], case-
based learning provides students with realistic cases wherein reflection and conclusions about the cases 
can be transferred to new ethical problems in different settings. It has been found that case-based 
learning fosters student motivation and participation in better ways than traditional lectures [23, 25, 26].  

2.2 Cheating in online assessment 
Siddhpura and Siddhpura [27] provide in-depth descriptions, literature review, and discussions on a 
wide range of academic misbehaviors prevalent in engineering education. Plagiarism and unethical 
academic behavior are common in engineering education, thus there is an urgent need for research 
on strategies to mitigate their prevalence. According to [27], engineering students take the matter of 
academic misconduct very lightly even after having received instruction on it, so it is imperative that 
both students and staff members are trained regularly on academic ethics, and that appropriate 
penalties are enforced to deter these bad practices. Plagiarism and cheating in the professional field 
are great threats that usually arise from a lack of academic integrity; and they represent an even 
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greater risk, which can result in the loss of many lives, as well as the loss of millions of dollars in 
monetary terms. 

Mata [28] analyzed grade data of 350 business students from a US University, comparing results of 
online and face-to-face exams, and analyzed possible plagiarism. It was found that students did not 
plagiarize more in online exams than in face-to-face ones, which is consistent with the literature on 
the subject [29, 30]. The foregoing is due to that plagiarism has been widely present, even prior to 
mass adoption of online teaching with the COVID-19 pandemic. More than 50% of university students 
in the USA and in other countries admit that they have cheated at least once, thus cheating is not a 
problem specific to online contexts. 

2.3 Cheating prevention in higher education 
Different authors propose similar approaches to prevent and stop cheating in higher education contexts. 
These include:  

1 Administer face-to-face assessments whenever possible [29, 31]. 
2 Avoid close-ended items in assessments, such as multiple choice or true/false questions [29]. 
3 If close-ended items need to be used, ensure that a large item database is available and that 

random item selection is utilized in online assessments [31, 32]. 
4 Set time restrictions on assessments [31, 33]. 
5 Adopt constructed response items, involving personal analysis and opinion as much as possible 

[29, 32]. 
6 Avoid reutilizing previous assessments [31, 32] 
7 Apply severe sanctions to cheating students that are deterrent to other students [29, 31, 33] 
8 Ensure that students authenticate with private credentials when sitting an online assessment [32]. 
9 Administer short assessments frequently throughout the course [29, 33]. 
10 Analyze any doubtful student performance score trends that may arise in assessments [31]. 
11 Most authors agree and emphasize on that one of the most convenient and effective means for 

preventing cheating is that students participate from early in the curriculum in learning activities 
that promote ethical conduct [29, 31-33]. 

In addition to the above, in [33] it was found that students commonly access their personal notes in 
online assessments and that unethical conduct in these settings is motivated by the following reasons: 
a) feeling pressure for a good grade, b) the possibility of utilizing notes and other resources external 
to the assessment itself, and c) students can adopt a self-justifying attitude and engage in cheating 
when they notice that their companions cheat. 

3 DESCRIPTION OF ETHICAPP  
EthicApp is a collaborative application that aims to support the development of students' moral 
reasoning [34]. It works in face-to-face or online environments, synchronously or asynchronously. An 
activity supported by EthicApp requires an ethical case in textual form, to which dilemmatic questions 
are associated. During the development of the EthicApp activity, students must answer the questions 
associated with the case, both individually and collaboratively in groups of three. Each response 
consists of selecting a value on a 7-point Semantic Differential (SD) scale, which reflects the student's 
position, along with a short text comment that justifies their selection. 
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Figure 1. Description of an instructional design supported by EthicApp. 

The EthicApp instructional design comprises three questions Q1, Q2 and Q3, which are applied to 
students repeatedly in three phases, see. Figure 1: a) phase 1 'Individual appraisal - each student 
responds individually to the questions of the case, b) phase 2 'appraisal sharing' - the students respond 
to the questions of the case with the possibility of reading, anonymously, the responses and comments 
of their group mates, c) and phase 3 'Group discussion' - while in the previous phase, students read the 
responses and comments of their group mates and can discuss their points of view at through an 
anonymous and synchronous chat interface. The ways in which the EthicApp supports students' ethical 
reasoning consist of the process of responding to the SD scales with qualitative justifications based on 
text comments. After the three phases explained above, the teacher ends the activity by moderating a 
phase of 'whole class discussion', in a non-anonymous and collaborative way, with the aim that the 
students understand different points of view and opinions that arise in them, especially in the discussion 
of phase 3. For more details, refer to [34] where usability and pedagogical usability tests were applied 
to EthicApp, obtaining satisfactory results. 

The functionalities that EthicApp provides the teacher are the following: a) configure the case, the 
questions and the SD scales; b) activate the successive phases of the activity and control their 
transitions, allocating the time available for the students to present their answers; c) track the progress 
of the activity; d) follow the development of the phases in real time, through a dashboard that shows the 
progress of the phases; e) review student responses; f) observe the variations in the responses of the 
students phase by phase; g) review the students' responses and discussions in the phases 2 and 3. 

4 PILOT STUDY 

4.1 Study Objectives 
The present study follows a quasi-experimental design, and it is based on case-based learning 
supported by EthicApp. The objectives of the study are threefold: Firstly, to evaluate the reaction of 
students in a higher education course, namely, in the field of Management Control, to a case of academic 
ethics close to their own educational context, and to explore the emergence of possible differences in 
their positions regarding the case. Secondly, to evaluate the effect of an academic incentive on student 
participation in discussions via chat in the third phase of the activity. This is, considering evidence from 
previous studies, in which participation in group discussions is greater as students’ responses to the 
case questions differ. It is therefore hypothesized that an academic incentive would cause 
homogeneous groups to be more willing to discuss their responses. Lastly, this study was conducted to 
determine if in the light of the results obtained, it is possible to establish design recommendations for 
EthicApp activities, with the intent to increase students’ participation, as well as fostering different 
judgments by them that contribute to enrich the final discussion that is mediated by the teacher. 

4.2 Educational Context and Ethical Case 
In the context of the global pandemic of COVID-19, the authors of this article, all university professors, 
following recommendations in the literature [29, 31-33], set out to design an activity based on EthicApp 
to raise students’ awareness on the importance of committing to ethical academic behavior; namely, in 
online assessments, which had been carried out since the beginning of the pandemic. The present study 
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was conducted in the Management Control II course that is taught in the seventh semester of the 
Engineering in Information and Management Control curriculum at the Faculty of Economics and 
Business at Universidad de Chile, Chile. The course was delivered in two sections at the time of this 
study, which enrolled 27 and 20 students, respectively, ages 21 to 23 years old. 

The ethical case utilized in the present study was written in such a way that the student was faced, as 
a passive subject, with an ethical dilemma developed in the context of online teaching derived from the 
current pandemic situation. The case also provides information that incorporates the emotional 
dimension as a driver of the subsequent ethical judgment. According to [20], the inclusion of emotions 
as information to be used to address an ethical dilemma is important since it makes the case more 
realistic and, in this way, facilitates the transfer of the ethical principles that are part of the objective of 
the teaching process learning. 

In short, the case presents Franco, a third-year engineering student, who has become romantically 
involved with Sofía, a fellow student. The affective relationship evolved favorably until Sofía decided to 
end it because Franco continually defied the mobility restrictions imposed by the authorities to visit her. 
Franco was very affected because he had fallen in love with Sofía. Sofía's academic situation in the 
course is complicated; her possibility to pass the course depends on the grade that she obtains in the 
final course assignment. Due to fear of failing, Sofía asks Franco to lend her his own work. In facing the 
situation, Franco feels anguish because he was already involved in a plagiarism case in the previous 
semester, in this same course, wherein him and several other students committed plagiarism through 
WhatsApp Messenger. Franco was punished with failing of the course. Franco is now in such a situation 
that his emotions can lead him to cooperate in another plagiarism incident, and, at the same time, he 
risks failing the course for a second time. 

Table 1. Case questions utilized in the 'Franco' ethical case with EthicApp. 

Case Question Text Differential Semantic Scale 
Q1 If Franco shares his work with Sofía, his behavior is: Magnanimous (1) – Inadequate (7) 
Q2 Sofía utilizing Franco’s work to work on hers is: Justifiable (1) – Unfair (7) 
Q3 Given that Franco knows that in the worst case the 

consequence of plagiarism is failing the course, and that it 
is unlikely that he can be discovered, he is not reluctant to 
share his work with Sofía. This kind of thinking is: 

Brave (1) – Irresponsible (7) 

Table 1 shows the case questions used in the three phases of the EthicApp activity. The first two 
questions prompt the student to morally judge possible behaviors of the main characters of the case. 
The third question intends to influence the student's moral reasoning regarding Franco's possible 
behavior, on the basis of an ethically vicious assumption, i.e., that it is unlikely that unethical behavior 
can be discovered by the authorities. 

4.3 Procedure 
The students of both sections of the Management Control II course were delivered the text of the Franco 
case for reading, one week before the synchronous activity with EthicApp was conducted. The entire 
synchronous activity based on EthicApp was carried out according to the description in Figure 1. The 
activity in each section took about 60 minutes, and Cisco Webex was used as a support tool for 
synchronous communication. 

An incentive for participation was offered in section 2, which consisted in awarding the group with the 
most participation in phase 3 (Group Discussion), i.e., with the greatest exchange of chat messages 
meaningful and relevant to the activity, three bonus points (out of a total of 60) in a future assessment 
with 15% weight in the course. This measure was incorporated as the independent variable of the quasi-
experiment, to verify the effect of an extrinsic incentive for student participation in phase 3, 
operationalized through the count of messages exchanged through EthicApp’s synchronous chat. 

Students' responses in phases 1 to 3, considering the response scores and written justifications, were 
processed using an environment based on R version 4. On the other hand, the chat messages 
exchanged by the groups in phase 3 were coded by two raters, utilizing the following dichotomous scale: 
0 if no argumentative content was found in the chat message, 1 otherwise. Inter-rater agreement, based 
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on Cohen’s kappa, was 0.721. Whenever disagreement was found among the raters, value 1 was 
chosen. 

4.4 Results 
Figure 2 shows that initially for each of the three questions in the case, the students' responses were 
inclined towards scores 5-7 of the respective semantic differential scales (see Table 1), with a minority 
of students scoring 1 -3. On the other hand, few students marked the central value (i.e., 4, corresponding 
to indifference) on the scale. These results indicate that the case was not polarizing, or not dilemmatic 
for the students, since most of them leaned towards similar positions in each of the questions. 

The correlograms in Figure 3 show that there is a strong correlation between questions Q1 and Q2 of 
the case. It follows that students have similar reactions to both, and that probably one of the two 
questions is redundant, since it appeals to a similar judgment on the part of the students. That is, a 
student who considers that Franco's behavior is inappropriate when sharing his work with Sofía (Q1), 
following a consistent moral reasoning will likely consider it unfair that Sofía uses Franco's work to carry 
out hers (Q2). 

Question 1 

 

Question 2 

 

Question 3 

 
Figure 2. Sankey networks displaying the evolution of students' responses to case questions across the 

three phases of the activity. 

 
Figure 3. Score correlations among case questions across the three phases of the activity.  

Non-crossed correlations are significant at the 0.05 level. 

  
Figure 4. Distribution of the variation coefficient of response scores in small groups in phase 2, 

 for each condition (section) of the quasi-experiment. 
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Consistently with Figure 2, the histograms in Figure 4 show that the groups in phase 2 are quite 
homogeneous, with variation coefficients of response scores mostly between 0 and 0.4. In the case of 
Q1 and Q2, the mode of variation coefficients is around 0.2. This verifies that the case and/or the 
accompanying questions appear to have been weak in fostering that students take different, opposing 
sides towards case resolution. Despite having used a heterogeneous group formation algorithm in 
EthicApp, the group of students tended to have similar appraisals on the case. 

Incorporation of an incentive for participation in section 2 had a favorable effect on the amount of chat 
messages exchanged by students in phase 3 (Figure 5-Left). This is especially noticeable in Q1, where 
the difference between the respective distributions was statistically significant according to a Wilcoxon 
signed rank test (Median1 = 5; M1=6.67, SD1=5.29; Median2 = 10; M2=13.9, SD2=13.7; p<0.01). In the 
other questions, distributions without significant differences are observed. However, it must be 
considered that the sample in section 2 was 33% smaller than that of section 1. In section 1, 27 students 
participated, whereas in section 2, 20 students completed activity phases 1 and 2, and only 18 students 
participated in phase 3. In Q1, a significant difference is also observed between the two sections 
regarding the amount of argumentative messages generated by the students through synchronous chat 
(Median1 = 2; M1=3.07, SD1=4.06; Median2 = 6.5; M2=6.5, SD2=8.79; p<0.01). Figure 5-Right shows the 
distributions of argumentative messages per student, that is, the vertical axis shows the count of 
students who have each number of argumentative messages on the horizontal axis. 

Lastly, Figure 6 shows predictive models whose dependent variable is the length of the chat message, 
and the independent variables are the variation coefficient observed in students’ responses to questions 
in phase 2 per group, and the section number (i.e., control and experimental conditions). It can be seen 
that in questions 1 and 3 (Figure 6.a,c) the behaviors of the sections are different, since in section 2 the 
predicted chat message length for low values of the variation coefficient is greater than in section 1. As 
observed in previous studies, the groups tend to argue less when their responses are similar, and to 
discuss more when there are differences (i.e., higher variation coefficients in response scores). 
Considering this, the results obtained provide indication that due to the incentive, students in groups 
with a low variation coefficient in section 2 were more willing to write long messages than students in 
groups with low variation coefficients in section 1. 

  
Figure 5. (Left) Distributions of chat message length in phase 3 per question and section. 

(Right) Distributions of argumentative chat messages, per question and section. 

  
(a) 

 
(b) 

 
(c) 

Figure 6. Predicted number of tokens per chat message in sections 1 and 2, in (a) case question 1,  
(b) case question 2, and (c) case question 3. 
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5 DISCUSSION 
The intent of EthicApp activities is to stimulate students’ moral reasoning, by having students analyze 
an ethical case which may present one or more dilemmas. The central stimulus in an EthicApp activity 
is the ethical case and its respective questions. Designing both elements is a complex task that entails 
the effective articulation of several criteria that the present authors identify below, based on the literature 
[20, 25, 31], previous works [34], and the experience presented in this research: 

Pertinent: The case must be pertinent to the pedagogical objectives of the reflection that is to be 
promoted. Actors’ characters and motivations, their relationships, and the ethical dilemmas they face 
must be well understood by the students based on their own experiences and prior knowledge. 

Authentic: The case must be based on authentic situations and must be presented in a realistic and 
credible way to the students. This is a necessary condition for the students to put themselves in the 
place of the actors, and understand motivations, emotions and rationality influencing their behavior. 

Dilemmatic and polarizing: Students must be able to decode and understand the existence of the 
ethical dilemmas that the case may comprise, and the consequences of taking different sides in their 
resolution. On the other hand, it is desirable that the case and its questions have a polarizing effect on 
the class group. That is, the case should raise different opinions and judgments by the students, even 
conflicting ones, so that the discussion that is moderated by the teacher is enriched with a wide range 
of views, and different possible solutions can be evaluated and contrasted. Otherwise, students’ 
positions (and of their groups) will tend to be homogeneous (see Figures 2 and 4).  

Immersive: The case must be written with a rhetoric that persuades the student to feel part of the 
scenario. The narration of the case must be such that the student can identify with the context, the 
characters involved, their relationships, and the ethical dilemmas they face. On the other hand, case 
questions should call the student to take a personal stance and decide in a willful and authentic manner. 

Complex and challenging: In authentic settings, ethical cases will often involve numerous actors with 
different roles, motivations, interests, decisions, and actions they can take. This results in the decisions 
of the case being complex, as students must weigh multiple antecedents, effects and repercussions 
before making their own final decisions and statements. 

Control for biases: The case and the questions that accompany it must be effective in leading students 
to display their analytical skills. Therefore, when designing the case and its questions, a clear goal is to 
avoid that students fall into superficial reasoning, for example, as a consequence of satisfying bias in a 
question. In the presence of satisfying bias, the students will lean towards the first acceptable response 
alternative, without weighing the different edges of the case in sufficient depth. Other biases may exist, 
such as social desirability, i.e., answering in a manner they feel will be positively perceived by others. 

It can be affirmed that the ethical case used in this research was relevant to the educational context, 
and also authentic, as it offered the students a scenario with which they could feel familiar with. However, 
the case did not present a sufficiently dilemmatic or polarizing scenario, as most of the students were 
inclined towards similar positions in the three questions. Consequently, group formation carried out by 
EthicApp resulted in groups with homogeneous opinions (see Figure 4). Furthermore, as a result of the 
three-stage process in EthicApp, students who had minority judgements in the first phase ended up 
joining the majority’s stance. It is possible that questions Q1 and Q2 had a satisficing bias, thus likely 
students’ decisions on these questions were straightforward following common-sense morality. That is, 
it is possible that most students are aware of institutional regulations with regard to cheating, and are 
also aware about this kind of activity being considered dishonest. However, this does not imply that 
every student fully understands or embraces ethical behavior in an academic context.  

The results of the activity conducted show high significant correlations between questions Q1 and Q2, 
revealing that these questions were not effective enough as to cover different dimensions of the case, 
nor effective at triggering more complex opinions and judgments by the students. The rhetoric in the 
questions was not persuasive, i.e., there was no deliberate narrative effort to have students put 
themselves in the roles of Franco or Sofia (see Table 1). Thus, arguably the questions did not foster 
students’ immersive reflection on the case. It is therefore probable that the students acted as mere 
observers of the case without necessarily having felt part of it. In spite of this shortcoming, and of those 
previously discussed, the incorporation of an extrinsic incentive for participation motivated students to 
further discuss their positions, even without major differences in their points of view (see Figure 6). 
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6 CONCLUSIONS & FUTURE WORK 
In higher education settings, academic misbehavior involving students in cases of cheating and 
plagiarism has become commonplace. There is a pressing need to incorporate ethics education in 
undergraduate programs, which requires investigating effective pedagogical approaches. 

In this research, we presented an instructional design for case-based ethics teaching, supported by the 
EthicApp groupware tool, together with an original ethical case dealing with academic ethics. The results 
suggest that the case and the questions presented to the students for discussion lacked desirable 
qualities; namely, the case did not present a sufficiently dilemmatic or polarizing scenario, in light that 
most of the students were inclined towards similar positions in the three comprised questions, 
throughout the activity phases. On the other hand, high correlation among two of the questions indicates 
that these were not effective enough as to cover different dimensions of the case. Moreover, the rhetoric 
with which questions were elaborated did not seem to foster students’ immersive reflection. Despite 
these shortcomings, results of the quasi-experiment conducted indicate that an extrinsic academic 
incentive can result in greater student participation in small group discussions. 

The experience reported here proves that producing appropriate case material for the proposed 
instructional design is a complex creative process demanding consideration of several design criteria. 
According to recommendations in the literature, the present authors’ past experience conducting similar 
learning activities, and the results of this research, the case material must comply with being (1) pertinent 
to the pedagogical objectives that are pursued, (2) realistic and credible (authentic), (3) dilemmatic and 
polarizing, (4) immersive, (5) complex and challenging, and (5) developed with control for biases. 

In the future, we will aim to improve the ethical case presented here based on the above-listed criteria, 
and explore variations on the instructional design. Particularly, we will explore effects on students’ 
judgements of presenting case questions in sequence rather than simultaneously. Furthermore, we will 
explore the effects of students’ awareness and knowledge on ethical perspectives (i.e., virtue ethics, 
deontology and utilitarianism), prior to administration of the instructional design supported by EthicApp. 
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Abstract 
As the social, cultural and linguistic composition of our society increases due to the growing diversity 
within the migrant population, language becomes even more fundamental to ensure a successful 
communication, thus inclusion, of the different groups. However, traditional ideology of languages still 
frames the teaching methodologies, reproducing hierarchies and inequalities that hinders the learning 
outcomes. 

This paper aims to present the potential of cross-cultural differences and their consequences with a 
closer look at bilingual education and a model to rethink pedagogical practices, experienced in teaching 
a second language acquisition given the fact that globalization and mass migration confronts language 
teachers with every time more and more diverse environment where we should reconsider and 
reconceptualize the relationship between language and identity. Therefore, placing this statement in the 
context of education, we can say that bilingual education has not only cognitive but also social 
implications and that there are socio-cognitive functions of the use of students’ native language in 
acquisition of a foreign language. 

Methodologically, it draws evidence from a qualitative study conducted during the last 2 years, adopting 
an ethnography approach of participant observation. The data were threated according to a categorial 
content analysis. 

The preliminary results show that applying new pedagogical practices in second language acquisition, 
considering bilingual education would support bilingual identities and socioemotional development. 
Furthermore, it would also allow for better social interactions, teaching collaboration, development of 
intercultural literacy and sensitivity to others, at the same time facilitating social inclusion and practicing 
effective intercultural dialogue. 

Keywords: Language Learning, migrant population, social inclusion. 

1 INTRODUCTION 
Nowadays more and more people agree with the claim that language and thought interact in many 
significant ways. In the end, without language we have no system to arrange or formulate thoughts and 
the ideas or feelings we notice are the only ones we can label.  Moreover, language is one central tool 
in social action: we use language to get other people to do things for us, to help others or inform them 
of things, to share experience with them, to affiliate with them, or indeed to disaffiliate [1], [2], [3], [4], 
[5]. Thus, as social, cultural, and linguistic composition of our society are constantly expanding due to 
the growing diversity within the migrant population, language becomes even more fundamental to 
ensure successful communication, and in turn inclusion of the different groups. 

Individuals who master two or more languages are said to have cognitive flexibility, the ability to alternate 
between two languages and shift between different mental sets, being able to alternate between different 
cultural worlds and having tools to adapt to different social environments which also develops social 
flexibility. These social skills are fundamental to work with others from varying cultures and backgrounds, 
but they also allow us to be more perceptive of others, as well as to be more empathetic, communicate 
more effectively and they can contribute greatly to the process of social inclusion. 

However, as structuralist language ideologies were developed during colonial period, an ideology of 
languages emerged, naturalizing borders and hierarchies among languages. Hence, they privilege 
Western European notions of “one language, one people” and reinforce the power of state-endorsed 
named languages [7]. Traditional conceptions, such as “Language 1 (L1)” and “Language 2 (L2),” “native 
speaker,” the notion of the pure, static “language,” and even named languages such as “French,” 
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“Spanish,” and “Hindi,” are common terms society uses to describe people’s language practices, but in 
fact, these are social constructions and not linguistic facts [8] [9] [10]. Therefore, we can say that this 
type of labelling of languages is largely arbitrary and can be politically and ideologically charged. 

While these concepts are, indeed, useful for making sense of language use, they limit our understanding 
at the same time, because they obscure the fact that languages were invented to define people and 
create boundaries between us and them, self and other, colonizer and colonized, citizen and alien. The 
enumeration, definition, and classification of languages directly coincides with projects of nation-building 
and conquering in the colonial era, and this ideological framework has demonstrated remarkable 
persistence. In fact, states have constructed languages in order to enhance their own power [7].  

Historically, if we look at second language teaching methods, they still reproduce these domination 
patterns. For example, the Direct method (commonly known as the Berlitz method) assumed that 
learners would acquire language much like children, through direct association of words and phrases 
with objects and actions and an enormous amount of input. The native language was not used and 
translation was strictly forbidden. Definitions of new vocabulary were given via paraphrases in the target 
language. In the same vein, the overarching goal of the Audiolingual method of the 1950s was to develop 
in learners the same abilities that native speakers have, handling the language at an unconscious level. 
L1 was to be banned from the classroom and a “cultural island” was to be maintained. Essentially, one 
was to teach L2 without reference to L1 [11].  

Besides the “target language-only” methods, we can also briefly refer to linguistic oppression known in 
history. Gloria Anzaldua, [12] speaks about this issue as well as the necessity for maintaining one's 
native language. Her work is an evocative statement in both Spanish and English of the potency of 
linguistic integrity. She studied in the United States and she often talks about being punished if caught 
speaking Spanish during the class and always being told to speak “American” or else she should go 
back to Mexico. Even when she attended Pan American University, she and all Chicano students were 
required to take two speech classes in order to get rid of their accents. In the book she says: 

"So, if you really want to hurt me, talk badly about my language. Ethnic identity is twin skin to linguistic 
identity; I am my language. Until I can take pride in my language, I cannot take pride in myself.... As 
long as I have to accommodate the English speakers rather than having them accommodate me, my 
tongue will be illegitimate" [12].  

As language is rooted in culture, Anzaldua talks about her inner conflict as she struggles to go between 
cultures. She describes herself as a “mestiza”, a combination of all three cultures, who undergoes a 
"struggle of flesh, a struggle of borders, an inner war" [12]. She always wanted to be free to write 
bilingually and to switch codes without always having to translate and her book gives us an inside look 
at the inner struggles of a culturally diverse person.  

Hence, linguistic oppression is not only a matter of the past. We argue then that the current teaching 
methods that do not allow students to use their native languages are disempowering and oppressive. 

Following Jim Cummins’ [13] claim that if schools and society are truly committed to reversing a pattern 
of school failure, the interactions between educators and students in schools must actively challenge 
historical patterns of disempowerment [14], we argue that these changes should also take place in the 
language teaching practice.  

Therefore, placing this statement in the context of education, we can say that bilingual education has 
not only cognitive but also social implications. In this paper we aim at taking a closer look at bilingual 
education and reexamining pedagogical practices in second language acquisition given the fact that 
globalization and mass migration confronts language teachers with every time more and more diverse 
environment. 

Cummins’ [13] states that individuals who have exposure and experience with two languages in school 
or another environment, develop Common Underlying Proficiency (CUP) skills which enable the 
development of cognitive and academic skills in both languages. In other words, students who are 
learning a second language are not faced with a totally unknown territory. They already possess a 
common framework of language structures and functions that can help them learn the second or 
additional language and they incorporate the new linguistic input into their existing model of the 
language. According to him, cognitive and literacy skills established in the mother tongue will transfer 
across languages. 

We advocate for bilingual education model which has not only cognitive but also social implications and 
fosters more fluid and flexible communicative strategies. Such model allows to rethink pedagogical 
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practices in teaching a second language as there are important socio-cognitive functions of the use of 
students’ native language in acquisition of a foreign language that have been overlooked by the 
traditional methods. Furthermore, it has a potential of supporting students’ bilingual identities, 
socioemotional development but also it allows for better social interactions, teaching collaboration, 
developing intercultural literacy and sensitivity to others, facilitating social inclusion and practicing 
effective intercultural dialogue, fundamental in the 21st century.  

2 LINGUISTIC RELATIVITY TODAY 
Thought patterns and the notion that different languages may impart different cognitive skills have 
fascinated linguists and anthropologists for centuries.  

This idea, already since the 1930s has become associated with American linguists Edward Sapir and 
Benjamin Lee Whorf, who studied how languages vary and proposed a hypothesis that speakers of 
different languages may think differently.  

Their ideas, however, did not meet with much enthusiasm, as there was nearly a complete lack of 
evidence to support them. By the 1970s many scientists had become disenchanted with the Sapir-Whorf 
[15] hypothesis and it was abandoned as a new set of theories claiming that language and thought are 
universal muscled onto the scene. But now, decades later, a solid body of empirical evidence showing 
how languages shape thinking has finally emerged [16].  

Nowadays more and more people agree with the claim that language and thought interact in many 
significant ways. In the end, without language we have no system to arrange or formulate thoughts and 
the ideas or feelings we notice are the only ones we can label.  

Interestingly, the Saphir-Whorf [15] hypothesis also states that our thoughts can be influenced by cultural 
variations in the lexical, syntactical, semantic, and pragmatic aspects of language. In other words, that 
the language in which people speak is a guide to understand the way in which they think and that 
grammatical structures that exist in our language profoundly shape how we construct reality.  

Therefore, we could assume that the language we speak determines how we see the world and either 
restricts us or strengthens our ability to understand it, but also, that it is strongly connected with identity 
and socio-cultural belonging. 

Boroditsky [16], conducting research around the world, focusing on mental representation and effects 
of language on our cognitions says that research in her lab has been uncovering how language shapes 
even the most fundamental dimensions of human experience: space, time, causality and relationships 
to others. 

In this sense, knowing that some concepts that can be considered universally human, like perception of 
colors, notion of time, space or directions that are culturally learned through language, we might assume 
that knowing new language opens a mental door to new cognition and new ways of understanding the 
world. 

In other words, knowing more than one language might allow us to have a different perception of the 
reality, broaden our understanding of different cultures, give us insights to the mindsets of others leading 
to the fact that the languages we speak can complete each other in a way they create more complete 
image of the world around us. 

In fact, Boroditsky [16] says that the empirical evidence of recent research showing how languages 
shape thinking overturns the long-standing dogma about universality and yields fascinating insights into 
the origins of knowledge and the construction of reality. Moreover, she also believes that the results 
have important implications for law, politics and education.  

3 PREJUDICE TOWARDS SOCIAL AND ETHINIC GROUPS 
If language is the tool we use to explain, exchange information, create meaning as well as behavioral 
intentions, then what about stereotypes and prejudices? As we already know, language plays a crucial 
role in shaping people’s perception of the world, and therefore has a major impact on the perception of 
social groups [17].  

Empirical evidence for the connection between language and social perception of groups is provided by 
findings that stereotypes and prejudice toward the same social group can shift as a function of the label, 
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both for the ingroup (e.g., White vs. European American) [18] and outgroup (e.g., foreign workers vs. 
guest workers) [19] [20] [21].   

In the analysis done by Kotzur et al, [17] during which was compared economic refugees with refugees, 
economic refugees received less favorable scores than refugees. Based on the qualitative and 
quantitative evidence, it was concluded that the labels war refugees and refugees overlap to a great 
extent, but economic refugees represent a label reserved for a distinct, less appreciated social 
subgroup.  

The findings suggested far-reaching consequences for differences in connotations, while they 
investigated cognitive, emotional, and behavioral consequences for fleeing individuals as a function of 
the label (asylum seekers vs. refugees, and war refugees vs. economic refugees vs. refugees). Also, 
that the used terminology to refer to people who flee from adverse living conditions does make a 
difference and that the choice of the term should not be taken lightly. Besides that, in many multilingual, 
multicultural communities, there is also tension between ethnic groups. 

In other study, it was demonstrated that language use can selectively influence the accessibility of 
socially relevant associations and the findings were consistent with the notion that language and culture 
are intricately linked, and also that bilingual people may think about their social world in different ways, 
depending on their current language context [22].  

Therefore, maybe if we begin to truly understand what it means to be a bilingual, we can then reevaluate 
our teaching methodologies and attempt to modify them in order to facilitate the developmental process 
and give students advantage of their full linguistic knowledge. 

4 METHODOLOGY 
Methodologically, it draws evidence from a study conducted during the last 2 years, adopting an 
ethnography approach of participant observation, but also with the action research method, although 
without fulfilling all its characteristics. There are several definitions existing for the concept of action 
research, however, we present the one that defines this concept in a clear way as "a reflexive process 
that characterizes an investigation in a certain problematic area whose practice is to be improved or to 
increase its personal understanding" [23].  

We understand that innovation may start in the idea, but it necessarily involves the practices and these 
are only truly understandable if looked at from the inside. On the other hand, if it is true that conventional 
ethnography is biased by its merely descriptive character, perhaps we can believe that a little critical 
ethnography, i.e. the result of a gaze qualified by direct experience of the field and multi-referentially 
informed and reflected, may help to bring about, if only a little change. 

Bogdan e Taylor [24] defined participant observation as an investigation that is characterized by a period 
of intense social interactions between the researcher and the subjects, in their environment, during 
which data are collected systematically. Lapassade [25] distinguishes between action research and 
ethnography, since the latter aims only to know and not to try to transform people, situations, or both. 

However, she recognizes a movement, from the 1960s, which presents participant observation in an 
action-research context, in committed sociology and social work [25]. This perspective admits that the 
unfolding of participant observation in an action research context produces knowledge, which, provided 
in the form of feedback to members of a social group, becomes a tool for change. Yet, she admits that 
this relationship between participant observation and action research remains an unresolved problem. 

Not unaware of the webs of meaning, values, beliefs and customs; human social practices and 
productions; symbolic systems; among others, the author reinforces what Erickson [26] says, that is, 
that ethnographic work should be oriented toward the apprehension and description of the cultural 
meanings of the groups studied. 

In a zone of epistemological vagueness, we hope that the contribution of various researchers reflecting 
on this matter will clarify our choice. The other argument in favor of choosing action research has to do 
with teachers' professionalism, i.e. teachers as professionals, also as researchers, and the fact that their 
working environment should be the primary locus of their research task. 

However, in addition to these procedures ethnography includes the interpretation and elucidation of 
records, that is, "a disciplined way of looking, asking, recording, reflecting, comparing and describing" 
[27]. Erickson [26] uses another name for qualitative or ethnographic-based research - interpretive 
research, as he considers it more inclusive, in a way that it aims to understand what actions mean to 
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the people involved at the time they occur; how events that occur at the site (e.g. the classroom) are 
related to other events that occur at other levels of the context or how they can be compared with other 
modes of social organization in other contexts. 

As such, it should be understood as a participatory process in which the researcher not only observes, 
inquires, compares and makes inferences, but also listens and reflects on what the participating people 
have to say. 

Mehan [28] also considers the ethnographic approach suitable for the study of the educational process 
in bilingualism situations, since it allows investigating the structure of events that occur in the bilingual 
classroom and describing what students and teachers do and say in each of these events. 

In data collection, the use of field notes is a traditional practice in these studies, since observation is the 
privileged instrument of this methodology. The field notes include descriptions of the situation and the 
environment in which the research takes place as well as notes of what is said by the participants of the 
study and this paper relies on these statements. 

The data were treated according to a categorical content analysis and for this paper we have chosen 
only four (4) categories: Motivation, Reflection capacity, Engagement, Relationships. 

The universe of this study are English language students among whom we selected a sample of 60 
students for this paper. 

5 RESULTS 
The preliminary results show that applying new pedagogical practices in second language acquisition, 
considering bilingual education would support bilingual identities and socioemotional development. 
Furthermore, it would also allow for better social interactions, teaching collaboration, development of 
intercultural literacy and sensitivity to others, at the same time facilitating social inclusion and practicing 
effective intercultural dialogue. 

I also wanted to say that I'm really happy that I could be one of your students because, even though 
we had few presential classes, I could see that you’re not only a great teacher but also a great 
person that care about the ones who is teaching. You also give me a completely different 
perspective about college and about my future. – MH 

While using this alternative methods and reaching for pedagogical practices that incorporate students’ 
native languages while cultivating their identities, it has been noticed that the students were more 
motivated and engaged in class. Moreover, they seemed to be much more curious and open to learning, 
but also, as the method relies on metacognitive processes, the students seemed to reflect more and 
develop much deeper awareness of their native language. 

Suddenly I felt the urge to thank you for the amazing semester, the classes were truly the ones I 
waited and hoped for the most and I miss feeling motivated like that. I didn't know it was going to 
be a onetime thing - feeling motivated and enjoying a class so much you forget it's for evaluation 
purposes - but I enjoyed it while it lasted and I just wanted to say I miss it! I wish other classes had 
that good impact on us, it's truly something special and hard to do. – GF 

They would frequently say that they had never thought about certain grammatical concepts or structures 
or that they had not been aware that the mistakes they commit are due to direct translations they make 
from their native languages. They would also often comment that the classes are very interesting and 
that they feel exposed to new ways of thinking of language and education in general.  

Thank you very much for making these classes more fun and interesting. I like your classes very 
much! – JM 

I really liked being your student and the energy of the classes was incredible. – MB 

When we study grammar at school, teachers don’t explain it like this. Now, it makes a lot more 
sense. – RS 

I always thought that conditional sentences were very difficult. The way you explained it, it’s so 
simple. – BV 

Furthermore, many students would claim that the classes are so different and so engaging that they 
never skip them or even that they always look forward to them. Some would also say that they feel 
happy as during the classes, they learn but the dynamics also allow them to cultivate relationships.  
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It was so good to have you as our teacher. – MS 

Thank you for the amazing semester teacher, your class is the only class I didn’t skip not only for 
a day. – GF 

In case of international students, they would often comment that they feel “included” and that the 
practices used in class allow them to get to know their classmates better and make closer relationships 
with others. Some of them would say they feel touched by the fact that the teacher makes an extra effort 
to make references to their native languages which gives them a higher sense of belonging and 
closeness.  

Nobody does what you do, teacher. In your classes I feel I can finally talk to someone and make 
friends. – PI 

Exposes with clarity. Seeks active participation from the class. Very accessible. Ability to 
communicate. Dynamization of the classes. – A1 

A teacher who cares about her students' learning and motivates them. Excellent teacher. – A2 

The teacher creates a very strong bond with the students, always showing concern for their learning 
and development and always trying to get the students to participate and be more active. An 
excellent teacher! – A3 

 I have to mention my especial gratitude for your mentorship. I was able to observe her classes 
throughout my entire time at the internship and was so inspired by the way you formed close bonds 
with the students and got them to open up in conversation. – PG  

6 RETHINKING PEDAGOGICAL PRACTICES IN SECOND LANGUAGE 
EDUCATION DUE TO GLOBALIZATION AND NEED FOR INTERNATIONAL 
COMMUNICATION 

In the light of the matters presented, together with the fact that globalization and mass migration have 
been making obvious the diverse environments in which teachers work, we should perhaps reconsider 
and reconceptualize the relationship between language and identity. Moreover, we might want to 
question the tradition of language separation in teaching and the “target language-only” practices in 
order to allow bilingual and monolingual students maintain and develop their (bilingual or monolingual) 
skills.  

Firstly, nowadays English functions mostly as a lingua franca. In other words, it is a tool for international 
communication, which does not necessarily involve native speakers [29]. Globalization, through 
intermarriage or permanent mobility for example, has led to the emergence of people’s multicultural / 
hyphenated identities [30], which has been breeding cultural hybridity [31]. In addition, cultures clash 
now on a regular basis, and this in turn has brought cultural diversity to the fore so much that culture, 
which undeniably relates to language, is now more clearly than ever recognized as heterogeneous, with 
much less attention to individuals’ nationality than before [32].  

Cummins [13] declares that students require not just cultural literacy, but intercultural literacy. In the 
economic arena, students graduating into today's job markets will require the skills of abstract higher-
order thinking, critical inquiry, and collaboration. Educating all students is necessary to a healthy global 
economy. Moreover, he says it is myopic to discourage linguistic diversity: to compete in the world 
market, companies need people who speak two and three languages. Our linguistic minority students 
have the potential of becoming our future leaders in the twenty-first century's economic picture [14].  

The potential of cross-cultural differences and their consequences with a closer look at bilingual 
education and a model to rethink pedagogical practices, experienced in teaching a second language 
acquisition given the fact that globalization and mass migration confronts language teachers with every 
time more and more diverse environment where we should reconsider and reconceptualize the 
relationship between language and identity. Therefore, placing this statement in the context of 
education, we can say that bilingual education has not only cognitive but also social implications and 
that there are socio-cognitive functions of the use of students’ native language in acquisition of a foreign 
language. 

Bilingual education also allows us to reexamine the role and importance of students mother tongue 
during foreign language acquisition, in contrast to practices “target language-only”, because as Swain 
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and Lapkin [33] state, the first language can be beneficial as a cognitive tool that aids in second language 
learning and denying students’ access to their mother tongue deprives them of that mean (tool).  

7 CONCLUSION 
Although this study is not intended to be finished, but is rather a process that has been started, its 
preliminary results lead us to the perception that all necessary conditions should be provided for the 
acquisition of the necessary level of linguistic competence, so that people can access citizenship, know 
their rights and fulfill their duties as well as develop personally, socially, culturally and professionally. 

That’s why it is fundamental to: 

- Improve and/or transform social and/or educational practice, while seeking its better 
understanding. 

- Permanently articulate research, action and training. 
- Get closer to reality: conveying change and knowledge. 
- Make teachers and students protagonists of the investigation.  

This implies that in the context of learning, speaking, reading and writing do not merely appear  as 
mechanical exercises that are meaningless and unnecessary. Instead, they are communicative acts that 
have specific purposes emerging from the social. Therefore, we hope that these initial steps outlined 
here indicate a safe path among many that are presented to the students along their journey. 
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ENGLISH NEOLOGISMS IN THE SPHERE OF TRANSPORT AS A 
PART OF A TECHNICAL UNIVERSITY SYLLABUS 
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Abstract 
The purpose of this work is to study the methodological potential of neologisms in the language 
training for students, who are educated as specialists in the sphere of transport. The authors 
understand the neologism as a word, the meaning of a word, or a phrase that has recently appeared 
in the language. The work is relevant due to the fact that the language is a dynamic system, and its 
composition is constantly updated. It is worth mentioning, that neologisms can appear in both common 
and terminological vocabulary. In the first case, they usually become a part of the journalistic or 
colloquial style of speech at the beginning, and in the second one they are the part of scientific and 
scientific-journalistic style. The article reviews the examples of both types of neologisms in the sphere 
of transport. A statistical analysis of the text sources' intensity with neologisms is carried out for the 
purpose of an objective description. The language training of transport university students involves the 
formation of their skills in order to work with modern sources, so the ability to recognize and 
understand neologisms is an important part of it. 

The article researches practical experience, which experimentally proves that this skill has a positive 
effect on the receptive and productive speech skills of students. 

The research methodology includes the analysis of scientific literature, statistical text processing 
(indexing), pedagogical experiment and its analysis. The research is carried out on the material of the 
English language 

Keywords: English, neologism, university. 

1 INTRODUCTION  
This article is devoted to the issue of teaching neologisms in modern English. 

The increased interest in the problem of neologisms is due to their important role as a mirror of 
language development, which reflects the adaptation of the language to the changing conditions of its 
functioning under the influence of external factors. The starting point of the process of lexical 
innovation is practice, since lexical-nominative activity is influenced by the cultural-historical and socio-
political conditions of life and activity of the language community. 

The relevance of this article is determined by the need to study new vocabulary as a means of 
reflecting the changes taking place in modern linguistic culture under the influence of such socially 
significant factors as computerization, informatization, globalization, etc. In the transition periods of 
social and economic development, the question of language changes becomes one of the central 
issues in the field of scientific research, since it is an objective indicator of the dynamics of social and 
industrial transformations. 

Neologisms are words that are completely new lexical units for each historical period. Such words 
have not yet entered the active vocabulary, so they may not be understood. 

2 METHODOLOGY 
The term "neologism" is applied to the newly created on the material of the language, in full 
accordance with the existing word-formation models of a word or phrase that denotes a new, 
previously unknown, non-existent concept, subject, branch of science, occupation, profession, and to 
the neologisms themselves, namely, to the newly created synonyms of words already existing in the 
language to denote a known concept, the accompanying semantic and stylistic shades of the word 
that are superimposed on its main meaning, as well as to words in a new meaning. 

The reason for the appearance of neologisms is social and scientific and technological progress: the 
emergence of new socio-economic realities, discoveries in the field of science and technology, 
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achievements in the field of culture. A sign of neologism is the absolute novelty of the word for most 
native speakers. The word is a neologism for a very short time. As soon as the word begins to be 
actively used, it loses the sign of novelty and becomes commonly used. 

Neologisms are usually formed according to the laws of the corresponding language, according to its 
productive models of word formation. However, literary-book neologisms are sometimes created by 
unproductive ways of word formation. From the above, we can conclude that the concept of neologism 
is changeable over time and relatively: a word remains a neologism as long as the speakers feel new 
in it. 

The most characteristic ways of forming neologisms in modern English are word composition or 
contamination and conversion. Contamination is the merging of parts of words into one new word. For 
example, the contaminant 'maglev' consists of two words magnetic and levitation. This neologism 
means "maglev train". 

Conversion is the transition of a word from one part of speech to another. So, for example, now on the 
Internet you can often see the phrase: E-mail me/us. Understanding the meaning of such a neologism 
is not difficult. The syntactic context makes it possible to determine whether the word belongs to 
transitive verbs and, knowing the meaning of the word E-mail (e-mail), we interpret: send messages 
by e-mail to the address. 

The following is a list of neologisms from the automobile and railway areas of transport that have 
appeared recently: 

1 Dashboard dining (lunch at the dashboard) - meals at the wheel.. 
2 Drive-time dining (eating directly at the wheel) - eating while the person is driving the car. 
3 Quiet car (silent wagon) — a car in a metro or railway train, in which it is forbidden to use mobile 

phones or other devices that produce noise. 
4 Booster-steam locomotive. 
5 Darth Vader-semaphore with black visors. 
6 Trailer stability assist-trailer stability function. 
7 Sand launch control system-assistance system for starting from a place on loose ground. 
8 Trip / travel computer-route computer. 
9 Autoride-automatic driving style recognition system. 
10 Flash-to-pass - high beam alarm. 
11 Rear park assist – reverse parking assistance system. 
12 Smart Shift system – robotic shift system. 
13 Subway desert-an area where there is no urban metro line. 
14 Deliverbot-a drone used to deliver various goods. 
15 Tunnel advertisement-an advertisement consisting of a series of glowing images in the subway 

tunnels. 
16 Hydrail-a railway system using hydrogen fuel cell technology; a train powered by hydrogen fuel 

cells. 
17 Sleepdriving — a person asleep at the wheel, in a figurative sense, moving in an unknown 

direction. 
18 Zombie car — a vehicle that starts itself or whose on-board computer system is out of control. 

Abandoned car. 
19 Car schooling-teaching a child to drive in a moving car. 

From the above list of neologisms, it can be seen that the process of their formation is influenced not 
only by technological progress, but also by mass culture, personal perceptions of the surrounding 
world and reality. Let us consider some of them. 

Quiet car — silent carriage. This neologism is formed from two words "quiet" and "car". This term is 
now understood as a car in which you cannot use various electronic devices, phones, tablets, 
smartphones. 
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Subway desert-this term refers to an area where there are no metro lines. For the first time, this 
neologism appeared in use among residents of Manhattan, in relation to areas and suburbs of New 
York City where there are no subway lines. This phrase is also a good marker of the perception of the 
surrounding world by the residents of Manhattan. 

Deliverbot-this term mostly refers to a drone or a remotely controlled vehicle for transporting goods. 
This term originated among employees of logistics warehouses. 

Mass culture also influenced the appearance of neologisms among transport terminology. Most of the 
words from them can be attributed to slang expressions. 

Booster-this word most often means a steam locomotive. This neologism appeared in England as a 
result of the popularity among children and their parents of the animated series "Funny Locomotives 
from Chaggington", where" Booster " was the name of one of the locomotives. 

Darth Vader-the name of one of the most important characters of the famous movie saga "Star Wars" 
began to be used to designate a semaphore with a characteristic visor similar to the helmet of the hero 
of the film. This neologism appeared in North America and then quickly spread to all English-speaking 
countries, as did the following term. 

Zombie car – this term has two meanings. The first indicates a vehicle, primarily a car, which starts 
itself or starts moving. Or if we talk about modern cars, the phrase "zombie car" is understood when 
the on-board computer system is out of control of the driver and does not respond to the commands 
given. The second meaning refers to an abandoned car in poor external condition. This neologism is 
most popular in Australia and the United States. 

Some neologisms do not refer to objects, but to actions performed by a person while driving a vehicle. 

Dashboard dining-this term refers to the driver's eating directly while driving the car. It is impossible to 
say exactly in which transport area this neologism was formed and used for the first time, among the 
civil aviation pilot or truck drivers. This expression is synonymous with Drive-time dining. The first 
variant is often found where the influence of the British version of English prevails, the second is more 
common among native speakers of the American version. 

Car schooling-this term is used to understand the situation when a child is taught to drive a car by 
putting it on the driver's lap. 

Interesting in terms of meaning is the term sleepdriving. The first meaning of this neologism is the 
designation of a driver who drives a car in a sleepy state that may or may have led to an accident. The 
second value refers to someone who relies primarily on the autopilot system when driving a vehicle. 

3 RESULTS 

3.1 Index of neologism 
The analysis of new words showed that the predominant mass of new vocabulary units is, as 
expected, nouns, since the expansion of the vocabulary is mainly due to the names of objects and 
phenomena that fill the cultural space. New words in the rapidly developing modern civilization are no 
less rapidly emerging and are used to refer to objects and phenomena encountered by individual 
peoples or entire groups of countries. No new dictionaries or additions or appendices to dictionaries 
can keep up with such a flow of word formation, and, in fact, it is the translators who first have to take 
the "blow on themselves", invent functional correspondences that can later turn out to be either 
successful and enter the dictionary of the translating language, and after that-in bilingual dictionaries, 
or less successful, applicable only once. 

In connection with the above, it is relevant to teach students the skills of working with texts containing 
neologisms. The language training of a transport university student involves the formation of their skills 
of working with modern sources, so the ability to recognize and understand neologisms is an important 
part of it. In order to objectively determine the role and place of such an element of language training, 
the specialized texts were indexed according to the formula: 

In = W/Wn, 

where In is the index of neologism, W is the number of words in the sample, Wn is the number of 
cases of neologisms used. 
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The materials of the electronic publication Railway Gazette International with a total volume of 74,390 
words served as the research material. Thus, 390 cases of the use of neologisms were found, the 
neologism index was 74390/390 = 0.005. Although this indicator is not very high, these words are key 
to understanding the studied texts. 

3.2 Experimental findings 
Next, a methodological experiment was conducted among students of the Master's degree in transport 
training. The study involved 40 Master's degree students (2 groups of 20 people). 

For 4 academic hours, group 1 was presented with material about neologisms in technical English, 
ways of their formation, and specific examples were analyzed. Such work was not carried out with the 
students of the second group. Then the students were presented for reviewing and translation of 
authentic texts corresponding to the direction of their training. When completing tasks, students were 
not allowed to use reference materials. 

Then the students' responses were analyzed. The correct interpretation was evaluated when 
referencing and translating neologisms in texts. Among the first group of students who had previously 
studied the features of neologisms in English, 85% were able to identify neologisms in the reference 
task and understand their meaning. Among the students of the second group, this percentage was 
46%. 

4 CONCLUSIONS 
The following conclusions can be drawn from the above: 

First, the emergence of neologisms is due to the communicative needs of speakers, is carried out 
according to the laws of language and is influenced not only by technological progress, but also by 
mass culture, personal perceptions of the surrounding world and reality. 

Secondly, the frequency of the use of neologisms in the text can be determined using the neologicity 
index. For transport-related texts, it was 0.005. 

Thirdly, an effective method of expanding the professional vocabulary of students is to teach them the 
principles of neologism formation (since by understanding the basic models, students can apply them 
in a specific language situation). 

REFERENCES 
[1] Apresyan Yu. D. Lexical semantics. Synonymic means of language. - M.: Nauka, 2004. 

[2] Arnold I. V. Semantic structure of the word and the methodology of its research. - M.: 
Prosveshchenie, 2006. 

[3] Ermolenko Yu. P. Nominative models of the formation of new words by the method of contraction 
in the modern English language: dis. ... Candidate of Philological Sciences. M., 2007. 

[4] Zabotkina V. I. New vocabulary of the modern English language. - M.: Higher School of 
Economics, 1989. 

[5] Felber H. Terminology Manual. Paris, Infoterm, 2004. 

[6] Leech G. N. Principles of pragmatics. L., N. Y. Longman Inc., 2003. 

[7] Cannon G. Blends in English word formation. - Linguistics. 1986. № 24. 

[8] On Blendings of Synonymous or Cognate Expressions in English: doctoral dissertation. Lund, 1906. 

[9] Blends in English word formation // Linguistics. 1986. № 24. 

[10] Cullen R. The Little Hiptionary. N.Y. : Peter Pauper Press, 2007. 

[11] ABBYY Lingvo 9.0. Multilingual electronic dictionary. Issue: 9.0.2.76. 

[12] The Advanced Learner's Dictionary by A. Hornby, E. Gatenby, H. Wake-field. 

[13] https://wordspy.com/index.php?tag=other-transportation 

3635



 

 

THE TEACHERS’ PERCEPTIONS OF SUSTAINABLE 
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Abstract 
Since September 2015, when the General Assembly adopted the 2030 Agenda for Sustainable 
Development that posed 17 sustainable development goals to achieve a better and more sustainable 
future for all, the Education for Sustainable Development (ESD) has been seeking the ways to promote 
and improve the quality of science education which is directed to the acquirement of knowledge, skills 
and values for sustainability, and reorienting the school curricula towards sustainability, thereby raising 
the students’ awareness through a better understanding of the concept of Sustainable Development 
(SD) and education for sustainable development (ESD). Sustainable development literacy builds upon 
a progression of environmental and ecological literacies. The principal departure from these fields is the 
conception of the interrelationship between human and natural systems. The basic premise of 
sustainable development is that human and natural systems are dynamically interdependent and cannot 
be considered in isolation in order to resolve critical issues. The three interlinked areas are most 
commonly identified within sustainable development: society, environment, and economy, where 
political aspects are subsumed under the heading of society.  

The reality in 2021, 5 years later, is still unsatisfactory in the context of the low level of secondary school 
students’ sustainability literacy. There have been quite many studies for assessing the high school 
students’ sustainability literacy but no such studies at the level of secondary school although United 
Nations General Assembly adopted the Sustainable Development Goals (SDGs) and the project SDGs 
set its target group at youth between the ages of 15 and 19. The project aimed at creating unprecedented 
experiential learning for massive numbers of young people and engaging them in sustainable 
development problem-solving. The current research investigated the interrelationships between the 
secondary school teachers’ and their students’ perceptions of sustainability. The sample was formed of 
22 teachers of different subjects of one secondary school and their 101 students. The questionnaires 
for both teachers and students were conducted to find out their perceptions, knowledge and behavioural 
attitudes of sustainable development. The preliminary results show that in spite of the fact that 
sustainability is considered as cross cutting topic at secondary school’s curriculum, only half of the 
teachers deals with the problems of sustainable development at their lessons and almost 90 % of the 
teachers considers the environment to be fundamental component of sustainability. The results reveal 
that only two students (0.02%) mentioned the social and economic aspects of sustainable development 
that leads to a conclusion of the crucial impact of teachers' perceptions on students’ level of sustainability 
literacy. The further analysis of the results of this research will give the more detailed overview of the 
teachers’ perceptions of sustainable development and influences on students’ knowledge, conceptual 
understanding and behavioural attitudes towards sustainable development and their sustainability 
literacy. 

Keywords: sustainability, education for sustainable development, sustainability literacy, teachers, 
students, secondary school. 

1 INTRODUCTION 
The world today is not sustainable, not resilient and not fair for the majority of mankind. Human activity, 
and more in particular economic activity, pushes the planet beyond its natural boundaries (Hummels, & 
Argyrou, 2021). Sustainable development (SD) concept adopts a holistic approach to SD, meaning that 
SD is considered as an integrated concept of three pillars: environment, economy and society. The 
significance of the holistic approach to the SD concept is emphasized in the recent international policy 
documents and by the academic discourse, as well. However, teachers and students do not hold yet a 
holistic understanding of the concept (Sinakou et al., 2019). 

  

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
3636



 

 

The sciences, technology and engineering are undergoing a process of distancing themselves from 
specialized, compartmentalized, sub-disciplinary, un-dimensional enterprises focusing, instead, upon 
multidimensional, cross boundary endeavours in the context of the science-technology-environment-
society (stes) interfaces (Zoller, 2013) 

Sustainable development is going to be a learning process and education for sustainable development 
(ESD)is supposed to create an awareness of problems that are relevant to sustainability and to facilitate 
the acquisition of knowledge regarding these problems. To allow for alterations in terms of sustainable 
development, a change of mind-set is needed which enables people to actively and responsibly 
participate in a sustainable development of the global society (Schank & Rieckmann, 2019). 

The perception of holistic sustainable development should be improved through education for 
sustainable development (ESD) and policy-makers and researchers have supported that the teaching 
approach towards ESD allows teachers to reveal the complexity of SD in education and a holistic 
approach to ESD is often considered of high importance (Olsson et al., 2016). Research, however, 
shows that neither teachers nor students hold a holistic view of the SD concept. Both of them recognize 
the environmental dimension most (Walshe, 2016; Summers & Childs 2007). Education for sustainable 
development (ESD) enables people to critically deal with a sustainable development and its complexity, 
uncertainty and discrepancies. The sustainable development is a learning process in and of itself (Vare 
& Scott, 2007). The focus lies on capacity building and critical thinking as prerequisites for decision-
making in terms of sustainable development (Wals, 2011). 

The ultimate outcome of ESD is the development of sustainability literacy (SL), that can be defined as 
understanding the symbiotic relationship between environmental, social and economic dimensions of 
sustainable development (Albinsson et al., 2020). Sustainability literacy has been defined variously in 
the literature. A number of scholars delineate sustainability literacy in terms of skills, attitudes, 
competences, dispositions and values necessary for delivering a sustainable world. Sustainability 
literacy is an approach to develop students’ awareness of sustainability issues and to build associated 
complex combination of knowledge, understandings, values, purposes and skills such as 
communication and problem solving, change management, systems thinking, critical thinking (Biesta, 
2015; Stibbe, 2009). 

Experiential learning theory advocates that one can only learn by doing or as posited in this present 
research, “learn by living” (Qureshi, 2020). 

In ESD the main concern is how much the teachers’ perceptions of sustainability and its dimensions   
impact their students’ understanding of sustainability.  

2 THEORETICAL BACKGROUND 

2.1 Sustainable development (SD) and education for sustainable development 
(ESD) 

Societies today are characterized by various global sustainability problems, such as climate change, 
poverty, and loss of biodiversity, that pose serious challenges for humanity. In September 2015, the 
General Assembly adopted the 2030 Agenda for Sustainable Development that includes 17 Sustainable 
Development Goals (SDGs), has posed 17 sustainable development goals to achieve a better and more 
sustainable future for all. (United Nations, 2015). Education for Sustainable Development (ESD) seeks 
to promote and improve the quality of science education which is directed to the acquirement of 
knowledge, skills and values for sustainability, and reorienting the school curricula towards 
sustainability, thereby raising the students’ awareness through a better understanding of the concept of 
Sustainable Development (SD) and education for sustainable development (ESD) 

Three interlinked areas are most commonly identified within sustainable development. These are: 
society, environment, and economy, where political aspects are subsumed under the heading of society. 
These three elements, reaffirmed at the Johannesburg Summit as the 3 pillars of sustainable 
development, give shape and content to sustainable learning:  

Society: an understanding of social institutions and their role in change and development, as well as the 
democratic and participatory systems which give opportunity for the expression of opinion, the selection 
of governments, the forging of consensus and the resolution of differences.  
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Environment: an awareness of the resources and fragility of the physical environment and the effects 
on it of human activity and decisions, with a commitment to factoring environmental concerns into social 
and economic policy development.  

Economy: a sensitivity to the limits and potential of economic growth and their impact on society and on 
the environment, with a commitment to assess personal and societal levels of consumption out of 
concern for the environment and for social justice (UNESCO, 2016) 

The aim of ESD appeals to a sustainable society, with economic development resolving global 
ecological crises such as global warming, climate change, pollution and resources shortage. This 
general concept represents the functions of sustainability to people. However, when viewed broadly, as 
a way of life, ESD cannot be considered without including the relationship between humans and nature 
(Wang, 2017).   

2.2 Sustainability literacy 
Sustainable development literacy builds upon a progression of environmental and ecological literacies. 
The principal departure from these fields is the conception of the interrelationship between human and 
natural systems. The basic premise of sustainable development is that human and natural systems are 
dynamically interdependent and cannot be considered in isolation in order to resolve critical issues. 
(Dale & Newman, 2005) 

There has been no  assessment of sustainable literacy of students in Estonia, but according to PISA 
2015 and PISA 2018, the one part of SL like environmental awareness of Estonian students is one of 
the highest in Europe, but one of the lowest in the field of environmental behaviour (PISA, 2016; 
Schleicher, 2019) and  therefore, in order to increase the effectiveness of sustainable development 
education, including sustainability literacy, it is necessary to bridge the gap in perceptions of sustainable 
development education both the students and teachers perceive the sustainability only in the context of 
environmental dimension (Sinakou et al., 2020).  

In dealing with these problems there is the need to prepare the teachers and students for societal change 
is planned through the Sustainable Development Goals (SDGs) as the blueprint to achieve a better and 
more sustainable future for all project, setting its target group at youth between the ages of 15 and 19 
(United Nations, 2015). 

The Estonian National Curriculum includes a crosscutting theme “Environment and sustainable 
development” but it has been effectively implemented in  few schools and to improve the unsatisfactory 
situation in developing sustainability literacy (Lamesoo  et al., 2016) the further research of the 
perceptions of teachers and students of SL should be carried on and the effective initiatives should be 
taken into use: 1) appropriate student learning outcomes; 2) course materials and assessment methods; 
3) changing teaching paradigms; 4) developing social competencies; 5) communication skills; 6) 
community relations, and 7) changing sustainable behavioural patterns (Chin & Jacobsson, 2016).  

3 METHODOLOGY 

3.1 Sample 
The sample for the current study was formed of 22 secondary school teachers of different subjects of 
one suburban and their 101 students from grades 8 and 11: 64 8th grade students (34 male and 30 
female students) and 37 11th grade students (15 male and 12 female students).  

3.2 Instruments 
The questionnaires for both teachers and students were conducted to find out their perceptions, 
knowledge and behavioural attitudes of sustainable development. The Google Forms questionnaires 
were created and conducted online in 2020 during the Covid-19 distance learning. The teachers’ 
questionnaire included 12 questions (open-ended, multiple-choice and -point Likert-style questions. The 
12 questions for students’ questionnaire was created in a way that the teachers’ and students’ answers 
could be compared.  

3638



 

 

3.3 Data analysis 
The qualitative and quantitative analysis was conducted, using MS Excel for descriptive and 
comparative analysis. 

4 FINDINGS 
The answers of teachers at 7-point Likert-scale from 1 (not at all) to 7 (very much) to the question about 
the importance of addressing the issues of sustainability in different subjects at school are illustrated in 
Figure 1. The teachers of biology and geography considered it very important to teach about sustainability 
in their lessons (means 6.6 and 6.3)) and the teachers of music and foreign languages did not see the 
importance of sustainable development issues in their lessons (means accordingly 2.6 and 3.1).  

 
Figure 1. The teachers’ mean answers to the question: How important do you consider to address the 

issues of sustainable development in different subjects at school? 

The answers of students at 7-point Likert-scale from 1 (not at all) to 7 (very much) to the question about 
how often they had been taught the problems of sustainable development in the different subjects are 
illustrated in Figure 2. 

As seen from the Figure 2, the sequence of the subjects where the sustainable development issues 
were taught according to the students’ opinions is almost the same as with teachers (biology and 
geography were leading with the means of 4.5 and 4.2 and the music and foreign languages were the 
last ones (means 1.3 and 1.5). The results show the significant gap between the teachers’ and students’ 
opinions as the students’ mean results are over 2 Likert-scale points lower than these of teachers.  That 
means that the self-perception of teachers in the case of teaching about the issues connected to 
sustainable development is not in the agreement with the students’ vision about it. 
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Figure 2. The answers of students to the question: How much has been taught to you  

about sustainable development in the subjects you are currently studying? 

The preliminary results of this study show that in spite of the fact that sustainability is considered as 
cross cutting topic at secondary school’s curriculum, only half of the teachers deals with the problems 
of sustainable development at their lessons and almost 90 % of the teachers considers the environment 
to be fundamental component of sustainability. The results reveal that only two students (0.02%) 
mentioned the social and economic aspects of sustainable development that leads to a conclusion of 
the crucial impact of teachers' perceptions on students’ level of sustainability literacy. 

5 DISCUSSION AND CONCLUSIONS 
The current study revealed that the basic premise of sustainable development is that human and natural 
systems are dynamically interdependent and cannot be considered in isolation in order to resolve critical 
issues has not been applied in school education. The concept of sustainability that includes three 
interlinked areas are most commonly identified within sustainable development: society, environment, 
and economy, where political aspects are subsumed under the heading of society is also not perceived 
by teachers of as from the sample of this study only half of the teachers considers it important to include 
the sustainable development issues into their lessons and almost 90 % of the teachers perceives that 
the environment is the only fundamental component of sustainability. That’s why it is not unexpected 
that from their students only 2 students (0.02%) mentioned the social and economic aspects of 
sustainable development. The latter leads to the conclusion of the crucial impact of teachers' perceptions 
of sustainability on their students’ incomplete perception of sustainable development. 

The significant differences in the students’ and their teachers’ opinions about the importance of 
sustainability education and the actual teaching process in the eyes of students reveal the gap in the 
prescribed learning outcomes of sustainability as cross-cutting topic by Estonian national curriculum and 
the realisation of sustainable development education in school settings. Therefore, the level of the 
students’ sustainability literacy and the perceptions of sustainability remain mediocre.  

5.1 Recommendations 
As the results of current study shows the strong impact of teachers’ perceptions of sustainability on their 
students’ understanding of sustainability, it is important to organise the in-service courses for teachers 
in the field of sustainability, especially for other teachers than biology and geography teachers. 

5.2 Limitations 
The sample of this study was convenience sample of small size that allows the results to be generalized 
only to a given sample. 
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Abstract 
The adoption of educational practices that favor digital competencies are closely connected to the vision 
of a 21st century pupil, as a member of a networked society who can analyze and communicate, a 
requirement as current as urgent. Accordingly, we perceive that the teacher should have a role of both 
catalyzing agent and guidance in the teaching/learning processes, thus presenting their students rich, 
pragmatic, and necessary experiences, so as to help them becoming active citizens. 

With the adoption of emergency remote learning, mandated by the quarantine, we witnessed that part 
of the teaching community was involved in an elearning experience without the adequate preparation. 
Even though it was undoubtedly a hard and complex process, it also showed great endeavors in 
overcoming the difficulties associated to such a change. 

In the diagnostic phase of our teacher training project, it was evidenced that among those difficulties, that 
the teachers felt and faced, the major ones were related to the unfamiliarity of elearning tools, the lack of 
access to a stable network, and the lack of online working habits. In this context, our project was thought 
as contributing to provide an answer to the needs of training that many teachers revealed, in the framework 
of the working agenda of the Regional Secretary of Education, namely focusing in qualifying the Azorean 
teachers, a priority even more acute during the pandemic response to COVID-19. 

The continuous teacher training project we describe is part of an ongoing research study within the 
master degree in the Pedagogy of Elearning, at the Universidade Aberta (Open University Portugal), 
and is hosted by one of the R&D Units of that Higher Education Institution, the Laboratory of Distance 
Education and eLearning (LE@D). So, bearing that purpose in mind, we present the theoretical 
framework that sustains our project design. Afterwards, and by adopting a specific methodology, we 
explain the design and planning of a training course aimed for teachers of Portuguese basic and 
secondary school, working in the island of São Miguel, in the Azores, with the specific goal of integrating 
the use of Microsoft Teams in their teaching practices. 

Ultimately, we hope to be addressing the teachers’ professional development, in a collaborative and 
inclusive training environment, supporting them to tackle not only the technical and technological 
aspects, but also the pedagogical challenges imposed by elearning scenarios, including (but not 
exclusive to) those of emergency remote teaching and learning. 

Keywords: Teacher qualification, Project of Educational and Pedagogical intervention, Middle and High 
school teaching, Microsoft Teams, Blended learning.  

1 INTRODUCTION 
The work presented in this text is integrated in the Laboratory of Distance Education and eLearning, a 
research and development unit at the Open University Portugal, funded by the Portuguese Foundation 
for Science and Technology, hosting the research developed in the Master's Degree in Elearning 
Pedagogy, the institutional context of our study. With the transition to Emergency Remote Education, 
during the COVID quarantine, we witnessed that part of the teaching community was involved in an 
elearning experience without prior preparation. Despite the dynamics shown by the whole educational 
community, namely to overcome the difficulties experienced inherent to the pandemic situation, there 
was not a uniform effort in the promotion of Virtual Learning Environments, mainly due to the lack of 
knowledge about the elearning tools, the lack of access to a stable network, and the inexistence of 
online habits of work.  

With regard to the concept of Emergency Remote Education, we adopt the understanding of [1], when 
they identify that, in contrast to the experiences planned from the beginning and designed to be online, 
Emergency Remote Education is a temporary shift to an alternative teaching format due to 
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circumstances of crisis, involving the use of totally remote teaching solutions that would otherwise be 
taught in person and that will return to this format as soon as the crisis or emergency is overcome. 
Hence, and since the conditions that led to the closure of schools remained and taking advantage of the 
experience acquired during that same period, we considered, as our research problem, to study 
collaborative training and pedagogical practices using elearning in basic and secondary education, 
namely with a group of teachers from the island of S. Miguel, in the Azores (Portugal). 

Because we believe that it is essential for teachers to be updated, from the point of view of integral and 
continuous training, not only in both technical and technological aspects, but also pedagogical aspects, 
we intend to carry out a project that involves training with and on the Microsoft Teams platform. For this 
purpose, i.e., in order to foster the teachers’ teaching practices, not only in the context of an emergency 
response to the constraints caused by the pandemic, but also as a means of improving the 
communication with students, we follow the principles of the DigCompEdu [2], alongside with the goals 
outlined by the “Digital Competence Initiative e.2030, Portugal INCoDe.2030”, an integrated public policy 
program that aims to promote digital competences , set by the Portuguese Government. These two 
references are the main macro theoretical background of our project, which is further developed in the 
next section. 

2 THEORETICAL FRAMEWORK 
We perceive the school as a living organism, whose elements are in permanent transformation. 
However, in a world in constant change, the school has been slow in its evolution processes, namely in 
keeping up with technological innovations resulting from the civilizational development. This is quite 
evident if we look at the classroom, which has been maintaining features in its organization that date 
back to the Middle Ages (see for example, and among others, [3]). Thus, we consider that intervening, 
even if partially, in both those ecosystems, the school and the classroom, implies dynamizing the whole 
existing relationship in the teaching and the learning processes, as we sustain below, in anticipating 
emerging challenges stemming, precisely, from the triad society, school and teacher. 

In accordance with the Portuguese Career Statute for Early Childhood Educators and Basic and 
Secondary Education Teachers, last republicated by the Decree-Law no. 41/2012, of February 21, and 
later amended by the Decree-Law no. 146/2013, of October 22, and by the Law no. 80/2013, of 
November 28, it is recognized, in the first place, that all teachers have a duty to focus on the ability to 
integrate, adapt and participate in the activities of the educational community, on their didactic, 
pedagogical and scientific competences so as to achieve high levels of proficiency that rigorously 
contribute to the success of the students and of the educational system. 

The continuous training of teachers links the need to modernize the educational system with the 
adaptation to the new challenges imposed by the growing massification in the access to knowledge, on 
the one hand, and, on the other hand, in the access to electronic equipment. This need is deepened by 
the fact that there is a very strong investment in the training in distance education and in the tools that 
allow the implementation of teaching and learning scenarios in this modality.  

In addition, there is currently a great effort to adapt the whole society towards distance learning, thus 
reinforcing its renewed importance, added to the changes caused abruptly by the COVID virus. More 
specifically, and with regard to distance learning, which is increasingly central to education, schools and 
their functioning are considered to be the main indicator of normality, of its existence or absence, 
especially when the digital is the new normal [4]. We can even mention that the continuous functioning 
of the school is a natural and desired need for everyone, since the school is again seen as an essential 
point of knowledge, which has been able to renew itself, not always at the required pace, as mentioned 
before, but at the possible pace, lately in very demanding conditions, which the pandemic has greatly 
increased. This renewal, even when carried out without the planned preparation and planning, due, for 
instance, to the challenges imposed by the inherent degree and speed of its implementation, has been 
hosting large investments and demonstrating vigour and commitment on the part of all those involved, 
as previously recognised, and which thus should be taken to as an object of reflection. 

However, we should not consider that teachers, who have been assuming an increasing number of 
functions, most of the times in an advanced age framework, and in a unique emergency situation, know 
better how to translate their new or recent digital skills into consolidated habits of work in a sustainable 
way, to be applied in the classroom, within the multiple possible scenarios, without an adequate 
professional qualification in this scope. 
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In fact, and as a consequence of the new social paradigm in which we live, where information circulates 
intensely through networks mediated by technology [5], new and multiple teaching and learning 
scenarios have emerged. In this context, we highlight blended learning insofar as it constitutes a 
teaching modality in which moments of online learning are combined with moments of in-person 
learning, that is, moments in which the student studies in a virtual way and others in which he interacts 
face-to-face with others students and/or the teacher [6], [7], [8]. 

Blended learning represents a break with the image of traditional education, and it has been the target 
of several studies, especially in higher education. However, this modality entails constraints that can 
make its application at the level of compulsory schooling problematic, namely, among other aspects, 
the following: the generalized access of students to online content, the resistance of teachers, the 
difficulty of students taking responsibility for their learning paths, the novelty factor that hinders its use, 
and the fact that teachers ask students to carry out activities outside the classroom, in the form of 
homework, which increases students' hours and makes tasks look like extra work. Another aspect that 
deserves to be highlighted is the fact that despite the large investments mentioned above, the digital 
transition has not reached a satisfactory level, as the news indicates, as there are still many students 
without access to the network and/or the equipment, which can compromise the goals defined, 
specifically by the governmental Portuguese agenda, moreover through the INCoDe.2030 initiative. 

The evolution of the COVID19 pandemic, and subsequent closure of schools and the subsequent 
implementation of Emergency Remote Education (and Teaching), accelerated the introduction of 
elements of elearning in the school, resulting not only in the overcoming of resistance still evidenced, in 
society in general and in particular in the educational system, but also in the joint efforts of the entire 
community to ensure the continuity of education and its quality in an online regime, in an unprecedented 
historical moment of massification of education. Although the long-term effects of this emergency 
situation are not yet visible, it will, in our view, be a point of reference in the global educational system, 
as we perceive that it will mark a moment of conflict between the acquisition of knowledge as a 
counterpoint to the mere development of skills.  

Hence, it is important to highlight the perspective of [9], when they emphasize that the transition from a 
classroom teaching regime to a distance teaching/learning process, in an emergency situation, such as 
the COVID-19 pandemic, had impacts at various levels and has made us recover the debate about the 
quality of the teaching time and the diversity of techniques that can best respond to this end. And, in this 
scenario, the authors reinforce, the teacher was confronted with the need to change, in a short time, 
within an emerging (and emergent) education paradigm, and shift to an intensified use of computer 
resources that he did not (fully) master [9]. In this sense, the implementation of a blended learning 
system can indeed be the best response to the restrictions imposed by the pandemic, and, 
simultaneously, be the tool that triggers a change within the on-site education system, with the creation 
of a system that caters for the students to have an active voice in their learning process and that allows, 
at the same time, to reduce the distance that separates their interests from the interests of the school. 

In the aforementioned blended learning modality, and taking into account the specific reality of the 
Azores archipelago, the Teams application was one of the resources selected, by the Regional 
Secretary of Education, to implement the Distance Education Plan and its use has been widespread, in 
primary and secondary schools in that geographic context, in use as of today, that is, in the present 
academic year, of 2019-2020, to warrant for moments of virtual learning. Microsoft Teams, as more 
commonly called, is an evolution of the Skype Companies platform, a chat-based workspace that can 
integrate people, content and tools that a given team needs, to improve their engagement and be more 
effective; due to the COVID19, its use has grown intensively, and is currently used by 91 out of the 100 
largest companies in the world, as well as by hundreds of thousands of educators. In short, it is an 
application based on the communicative and collaborative capacity, with three different environments, 
namely: home (personal), work (professional), and school (education). The access to the Teams 
platform can occur via a web browser, but its potential is enhanced through the version available for 
desktop and mobile devices, which has several resources, including tools and functionalities like Office, 
SharePoint, OneNote, chat and calendar. The potential of these tools requires that their use is not 
reduced to a repository of resources of the classroom, and that an adequate training focusing its use is 
essential, namely, and in the educational context, its use collaboratively so as to deepen the knowledge 
of the students, and also to provide feedback and carry out a thorough evaluation, keys aspects for any 
adjustments required in the processes of learning. 

We also emphasize that at the beginning of the Emergency Remote Education, in the Azores 
archipelago, Microsoft Teams was a program with a recent access record, exclusively to host the 
meetings of the second school term, as determined by the Resolution of the Council of the Government 
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No. 90/2020, of April 1, therefore, without including a pedagogical use, not even as a learning 
management system, since there was no integration of students. However, for the reasons previously 
described, it quickly became the tool to put in place the Distance Education Plans of the schools, also 
due to the easiness of interaction, and the affordances mentioned earlier, among resources, tools and 
the guaranteed free access to all the educational actors involved. 

3 METHODOLOGY 
When addressing the problem identified for our study, which is also reflected in the title of this text, the 
ultimate goals that emerge are the following: to analyse and keep up with all the efforts already 
undertaken by the educational community when implementing the Distance Education Plan, specially 
activated during the pandemic period, with the implicit transformation of the single classroom setting to 
the multiple classroom setting, which is closely linked to the teaching paradigm that corresponds to the 
needs that are demanded by the student profile of the 21st century [18]. 

Taking into account our research theme, and considering the training component that we intend to 
outline and implement, we adopted the project methodology, as outlined, among others, by [10] and 
[11], in which four phases are considered - diagnosis, planning, implementation and evaluation -, as 
detailed below. Thus, we assume the definition and scope of the project as indicated by [12], when she 
recognizes that the project has a fluid and multidimensional nature that incorporates, through individual 
and collective transformation, the desire for appropriation. The author further characterizes the concept, 
adding that a project emerges from unique circumstances that are intended to be met through an 
enterprise, having logical properties and integrating activities that are sequential and interconnected, 
having, in a word, a defined clear beginning and end. The project, with limited resources, even if, on the 
one hand, it obeys to a plan, on the other hand, it is simultaneously flexible, consenting readjustments; 
as a result, a unique product or service is expected. 

Bearing in mind our methodological framework, we list and systematize, in the following table, the 
strengths and weaknesses of the various factors identified in the pre-diagnosis stage of our project. 

Table 1. Strengths and Weaknesses of our Project. 

Strengths Weaknesses 
General perception of the need to adapt pedagogical practices to face 
the challenges posed by Emergency Remote Education. 

Need for individual computer and other 
materials and equipment. 

Widespread willingness to take advantage of resources and efforts, 
particularly in the light of an educational community awakening to new 
realities. 

The obligation to deal with new 
situations, in a pandemic situation, 
leads to increase the teacher burnout. 

Existence of components of introduction to the Teams system, due to 
the prohibition of face-to-face meetings (imposed by the pandemic), and 
the consequent need to shift to online meetings using that system. 

The lack of application of digital tools in 
classroom teaching practices, due to 
the lack of resources. 

As mentioned, the study adopts the project methodology, having as a starting point a reflection that 
emerges from the will to solve real problems, and being guided by a sense of positive change. Thus, its 
global structure, as proposed by [10] and [11], is divided into the four phases previously referred to - 
diagnosis, planning, implementation, and evaluation. 

Considering again the theme of our project, which can be limited to the study of collaborative training 
and pedagogical practices using eLearning in basic and secondary education, we verbalize our research 
question as follows: - What training practices and collaborative teaching methods can be implemented 
using elearning? 

The main purpose of our research can be translated in the overall goal of studying collaborative training 
and pedagogical practices using elearning, particularly in primary and secondary education. As for the 
specific aims, we can state the following: to integrate the Teams application in the teaching practices of 
Basic and Secondary Education; to promote collaborative activities in blended learning using the Teams 
platform. 

With regard to data collection techniques, we will consider surveys by questionnaire and interview, 
according to [13], to be complemented with observation grids aligned with [14]. Through these 
procedures, it is intended to obtain indicators related to the trainees, namely evidences such as their 
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motivation, expectations, level of skills, difficulties and monitoring of equipment and tools used in the 
implementation of teaching-learning scenarios in blended learning settings. 

Questionnaires are one of the most used techniques in the field of education studies; they are flexible 
and at the same time allow to collect a significant number of data (both qualitative and quantitative), with 
little or no associated costs for the parties involved [15]. In the perspective of [16], the questionnaire is 
a document that integrates a well-ordered series of questions that must be answered through writing. In 
this context, and according to the literature review carried out, the questionnaires must have mandatory 
direct questions, written in a simple and clear language, whose treatment can lead to the monitoring of 
the progress of the project's implementation. Moreover, they must also include optional questions, which 
may cater for the deepening of certain answers, or the record of comments/suggestions. 

Still according to [15], the interviews aim to obtain data that can be compared, with flexibility in the order 
and form of an inquiry. Each interview has its own adaptation, depending on the person who is being 
interviewed, and it is intended to be used to determine the dynamics, the difficulties and the follow-up of 
the various stages of the project. 

We also intend to use observation grids throughout the different training activities, namely through the 
analysis of tools incorporated in the Teams platform itself. The observation grids will allow to obtain 
indicators of participation, task development, and commitment; they will also allow us to monitor changes 
to the process plan and detect any signs of difficulties. 

Based on the methodological context here described, and before moving on to the final remarks and 
conclusions, it is also important to mention that we intend to implement a Gantt chart too, as it is a tool 
that caters for a dynamic control of projects, and, as well, with the aim of regulating the tasks, the 
resources and the deadlines associated to each phase of our project [17]. 

4 CONCLUSIONS 
As a final remark, to conclude, and although the project is in an initial stage, we believe in its importance 
and necessity, which is already evident whether for reasons determined by the unstable pandemic 
situation and the availability in accessing to the Microsoft Teams Platform in the Azores region, or yet 
for its alignment, at a macro level, in the digital transition plans and in the potential use of efforts and 
investments that are anticipated. Facing the growing number of challenges that arise within the 
classroom, the training to implement within our research project will contribute to the improvement of 
teaching practices, including the encouragement of the teachers’ feedback, and inspire the technological 
and critical development of students. 

We also believe that we have a duty to act on a voluntary basis, in the name of the common good, 
especially since it is a situation of crisis, which causes a strong solidarity and pedagogical tendency to 
emerge in the research, anchored on a basis of social entrepreneurship. In fact, it is a study that is part 
of a project work, aiming to respond to relevant needs, founded on an awareness of the reality on the 
ground, on the one hand, and, on the other hand, in perceiving that change makes sense, as it becomes 
inevitable in a school that counts, in the present academic year of 2020-2021, and until this moment, at 
the date of writing this text (in May 2021), with four distinct periods of closure and subsequent 
implementation of the Distance Education Plan in several basic and secondary schools. 

We hope, therefore, that our study can make a contribution to the modernization of the educational 
system, aiming, ultimately, to structure knowledge and skills acquired in an emergency format, through 
a teacher qualification based on scientific and pedagogical concepts, determined as desirable and 
effective, thus rejecting the fallacies that the period experienced is transitory, and, therefore, will be 
reversed. Or, in other words, rejecting the fallacies that the modernization and resolution of challenging 
pedagogical problems, such as the ones we were and are forced to overcome, can be achieved with 
the simple acquisition of computers and other digital equipment. Ultimately, we hope to be addressing 
the teachers’ professional development, in a collaborative and inclusive training environment, supporting 
them to tackle not only the technical and technological aspects, but also the pedagogical challenges 
imposed by elearning scenarios, including (but not exclusive to) those of emergency remote teaching 
and learning. 
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TEACHER KNOWLEDGE TO MAKE BAR GRAPHS: A PROPOSAL 
TO IMPROVE PROFESSIONAL DEVELOPMENT 

S. Laura Costa, P. Catarino, A. A. Soares 
University of Trás-os-Montes e Alto Douro (PORTUGAL) 

Abstract 
Teaching statistics requires from the teacher a comprehensive knowledge that allows him to manage 
the curriculum in order to obtain meaningful learning in the students, leaving the teacher to develop 
the various professional components. It is from an early age that children have to make decisions in a 
conscious and democratic way, being responsible for them, which consequently develops statistical 
literacy in them. In the Media, several graphic representations are published, the most frequent being 
bar graphs. Thus, it is crucial that the teacher, in his practice, promotes the development of students' 
statistical reasoning and critical spirit, making them aware, responsible, and critical citizens in the face 
of the information available. This work presents a proposal applicable in the classroom, according to 
the curricular objectives of the 3rd year of Basic Education in Portugal (children from 7 to 8 years old), 
that allows teachers to have the perception of the impact that the statistical knowledge to teach can 
have in the construction of bar graphs developed by their students. Results available in the literature, 
in similar studies, refer that the professional development of the teacher in terms of the statistical 
knowledge to teach can improve the students' skills and competencies needed to make bar graphs 
e.g. [1-3]. 

Keywords: Bar graphs, Statistics, Professional development. 

1 INTRODUCTION 
During his professional practice, the teacher faces several challenges that test all his scientific and 
pedagogical knowledge [4]. To respond these difficulties, the teacher will have to reflect on his practice 
[5]. In this way, the reflection becomes a fundamental instrument in and for action, anticipating 
students' difficulties and maintaining or altering action with a view to a more efficient and adequate 
practice for students [6]. In view of a practice outlined and focused on the students, the teacher must 
frame all his actions in activities of a significant character, so that learning can make sense, be 
motivating and make their experiences the same [7]. 

Statistics is a science that inserts data in each context, describing them by analysing and interpreting 
them [8]. Then the teacher must develop tasks dedicated to the students' daily lives, making them 
wonder about the world around them and, consequently, developing statistical reasoning [9]. To 
develop data analysis skills and competences in students is necessary to provide them with 
fundamental knowledge of statistical analysis [10]. 

Graphical representations are a constant in the transmission of information, namely through the media 
[11]. Bar graphs are visual representations covered in detail in the 1st Cycle of Basic Education in 
Portugal, developing skills closely linked to statistical literacy [6]. 

2 LITERATURE REVIEW 
The development of society has been causing changes in the way of being and thinking of individuals 
[12]. Allied to this problem arises the development of technology that simplify the information available 
to the reader, in the form of graphs and tables, requiring citizens with critical capacity to interpret the 
information [7]. 

The authors in [13] defend the existence of three categories of: symbolic representations numerical or 
algebraic, verbal (natural language) and visual (diagrams, graphs, tables, figures). [14], adds active 
representations where students express their reasoning through materials without resorting to symbols 
or words. 

Children's statistical literacy must be developed from an early age. Starting from the natural curiosity 
of the age of children and encouraging them to question the world, the educator must foster learning 
that will lead them to want to know what the answers to the questions of the problem and if they are 
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the most appropriate for your investigations [15]. In basic education, statistics has been valued as an 
autonomous science in the Portuguese academic curriculum for basic education, appearing in the 1st 
year of schooling. The study of bar graphs appears in the 2nd year of schooling, where it is intended 
that the student builds and interprets bar graphs [16]. 

Teaching and guiding towards statistical education are not an easy task since most of the population 
cannot relate statistical/mathematical concepts to their daily lives [7]. For this, the teacher must 
develop his scientific and professional knowledge, promoting an “environment of mathematical 
education in which children understand what they do and the reasons for their action” [17]. Shulman in 
[18] takes the first steps in the investigation related to this theme, revealing that it is essential that 
teachers intersect three knowledge: knowledge of the content, pedagogical knowledge of the content 
and knowledge of the curriculum. This author states that of all the knowledge, the most complex is the 
pedagogical knowledge of the content since it assumes aspects of the knowledge of the content and 
the pedagogical practice. Based on [18], a few decades later, [2] build a specific model for 
mathematics, composed of the various domains of knowledge to teach, designating this new context 
by mathematical knowledge to teach (Mathematical Knowledge for Teaching - MKT). It is through this 
model that the knowledge of the mathematics teacher emerges, listed in the various aspects of 
content knowledge and pedagogical knowledge of content. Inspired by [19] who merged aspects of 
statistical thinking with mathematical knowledge, [3] presents a conceptual framework in which he 
analyzes statistical knowledge to teach (Statistical Knowledge to Teach - SKT), considering empirical 
investigations. 

The table presented by [20] (see Table 1) presents the subdomains of statistical knowledge that the 
teacher must mobilize in his practices, giving the possibility of a more detailed reflection regarding his 
actions: 

• Common Knowledge of Content (CKC) - knowledge common to all who use statistical 
knowledge. It is through this knowledge that the teacher identifies gaps in students' learning 
from the user's perspective. 

• Specialized Knowledge of Content (SKC) - knowledge that the teacher must have to analyze 
whether the students' productions are adequate to the situations presented. 

• Knowledge of Content and Students (KCS) - prior knowledge that the teacher must have 
regarding the possible difficulties and motivations of the students. 

• Knowledge of Content and Teaching (KCT) - knowledge that the teacher must mobilize to adapt 
his practice to the needs of students, being able to respond immediately to questions arising 
during practice. 

Table 1. Teacher knowledge analysis model adapted by [20]. 

  Statistical Knowledge to Teach 

  Knowledge  
of Content 

Pedagogical 
Knowledge of Content 

  CKC SKC KCS KCT 

Ty
pe

s 
of

 th
in

ki
ng

 Need for data     

Transnumbering     

Variation     

Reasoning with models     

Integration of Statistics 
and Context     

Investigative Cycle     

Interrogative Cycle     

Provisions     

Nowadays, statistical education has been emphasizing its importance, as well as the need for 
knowledge of statistical graphs, since the data is available to society and it is necessary to know how 
to unravel all the information provided [21]. Thus, the teacher has a fundamental role for the 
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development of statistical literacy in students, promoting learning that allows a more adequate 
interpretation and construction of bar graphs [22]. The difficulties in graphic language arise from the 
lack of knowledge on the part of teachers who “insist on the simple construction of graphics or the 
elaboration of mechanisms and procedures without concern for the veracity of the data, or even, in the 
extrapolation of the information contained in the data” [12, p.2]. 

The teacher must be aware of the students' difficulties and must reflect on their practice, based on 
their knowledge, promoting students' statistical education [17]. Therefore, in this work, is presented a 
didactic proposal on how to analyze statistical knowledge to teach in a session of building bar graphs 
developed by students. 

3 TEACHING PROPOSAL 
The proposal that we present here was designed to be applied to a class of 3rd year of schooling, with 
about 24 students. It is desirable that the mathematical content of ODP (Organization and Data 
Processing), present in the Program and in the Curricular Goals for the 3rd year of Basic Education, 
has not yet been addressed in the academic year in which this proposal is put into practice, in order to 
analyse the impact of statistical knowledge on teaching after a classroom intervention. 

3.1 Participants 
Considering that the teacher has a fundamental role in the mediation of knowledge and that group 
discussions can promote the debate of key ideas around the students' experiences [22]. Class be 
divided into small working groups of five to six elements, as suggested by [1]. 

3.2 Classroom dynamics 
Our proposal is in line with environmental issues, where the class's problem question will be: “How are 
the garbage separated?”. Thus, a sequence of four work sessions with the students is designed. 

In the first session, students will have the freedom to discuss the topic in a large group. The 
conclusions they have obtained must be recorded in a knowledge network1. Still in this session, it is 
assumed that students plan their action while looking for answers to the problem question. 

In the second session, students collect the data, using a record sheet (e.g.: number of times they go to 
recycling; you have already separated some specific waste for the ecocentre) and organize it in a 
frequency table. 

In the third session, the students represent the data in a bar graph, dividing the questions they 
elaborated by the groups created. In the end, each group must present its conclusions and place them 
in the knowledge network. 

In the last session, a final analysis of the conclusions obtained is made and it is decided how the 
project will be disseminated. 

3.3 Data 

3.3.1 Data collection 
The teacher, in each session, must make a critical reflection of the course of the class, using field 
notes, audio and video records, photographs and other means of data collection available. These 
reflections are then analysed by the entire research team, from the point of view of statistical 
knowledge to teach, based on the conceptual model of [20]. This table, which results from the analysis 
of the teacher's four teaching sessions, has the following caption: 

ü  - “Evidence of knowledge” X - “Absence of knowledge” 

 
1 Educational tool that allows the visualization of the relationships between the concepts [23]. 
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3.3.2 Data analysis 
In each of the sessions a conceptual framework is created, then a total of four frames, and the 
respective analysis in the categories where are identified the evidence or lack of statistical knowledge 
to teach, (see Table 2). 

It should be noted that in each cell there is a diversity of knowledge relevant to teach the statistical 
knowledge. However, in the case of verified evidence, we cannot say that the teacher has complete 
knowledge in all aspects. The same is true in the case of the blank cell, it does not mean the absence 
of knowledge in relation to a given dimension, it just was not verified. 

In this way, the teacher can characterize some aspects of his Statistical Knowledge to Teach in 
relation to each of the categories in the practiced sessions. To do so, simply fill in the table with 
evidence, absence of evidence or not verified. 

Table 2 shows an example of filling in a table by a teacher who was the actor of the third session, as 
well as its respective analysis. 

Table 2. Example of statistical knowledge analysis to teach from the teacher in the 3rd session 

  Statistical Knowledge to Teach 

  Knowledge 
 of Content 

Pedagogical 
Knowledge of Content 

  CKC SKC KSC KCT 

Ty
pe

s 
of

 th
in

ki
ng

 Need for data     

Transnumbering     

Variation     

Reasoning with models     

Integration of Statistics 
and Context     

Investigative Cycle     

Interrogative Cycle     

Provisions     

Transnumbering: The teacher showed CKC, SKC, KSC and KCT, since he evaluated the process of 
construction of the pictogram, anticipating possible errors in the representations constructed by the 
students, suggesting another representation, such as the bar graph. This thought reveals that the 
teacher has prepared an open didactic sequence, where even if prepared in advance, it is adequate to 
the needs of the students, adapting to the action. 

Reasoning with models: The teacher, in this category of statistical thinking, uses the pictogram so 
that students can logically understand the construction of the bar graph. 

Investigative Cycle: The teacher reveals CKC and SKC, since it provided students with a learning 
environment for data exploration. This is one of the phases of the investigative cycle. 

Provisions: In this category, there was evidence at the level of the KSC and KCT categories. When 
planning the session, the teacher foresaw and acknowledged the possible difficulties and errors that 
the students could have, being careful in the intention of promoting learning in the field of statistics. 

4 FINAL CONSIDERATIONS 
The teaching approach is based on didactics, since this is a support tool for the understanding of the 
teaching process, as scientific work in the school context, and of learning. For this reason, the didactic 
proposals are fundamental, as they materialize the foundations of the literature in practical 
procedures, combining theory with practice. 

With the didactic proposal presented here, it is intended to make teachers aware of new ways of 
analysing their statistical knowledge to teach, which may improve their teaching practices. 
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Abstract 
The COVID-19 pandemic changed the reality of the world, including education, raised a challenging 
situation for teachers that had in a short time to learn and produce quality material for remote education, 
even without having experience, training and most of the time without having the necessary 
infrastructure to fulfill this mission. In Brazil, the suspension of classes in March 2020 left millions of 
students without access to education. In order to minimize this absence, several teachers in Brazil took 
the initiative, on their own, to continue promoting classes remotely, for those students what have access 
to the Internet. This research took place during the non-mandatory remote classes of the mathematical 
discipline, which used the GeoGebra software for the first time, with a group of High School students 
from a public school. The research questions are: 1) The use of the GeoGebra in a remote classroom, 
promote the learning of functions? 2) What are the students' opinions and perceptions about the use of 
the GeoGebra in math classes as a pedagogical support tool? The study has a quasi-experimental 
design: before the intervention, a pre-test was applied to verify the students’ knowledge retained from 
the previous year of the content of functions, then the intervention with the GeoGebra software was 
applied to teach of the functions and after the intervention a post-test and a questionnaire about de 
students’ opinions and perceptions were applied. The methodology followed a quantitative analysis of 
the results of the pre-test and post-test and a qualitative analysis of the questionnaire answered by the 
students. The results showed an improvement of 75.5% in the general learning of the class comparing 
the pre-test and post-test. In addition, 88.9% of students considered that the use of GeoGebra 
contributed to increase their interest in the subject taught. Due to the context addressed in this research, 
it is not possible to generalize the results, but the results presented were promising in the use of 
GeoGebra in remote education as a pedagogical support tool capable of contributing to the improvement 
of learning. 

Keywords: GeoGebra, functions, Technical High School, remote classes. 

1 INTRODUCTION 
Due to the COVID-19 pandemic, many governments around the world, as a means of coping, followed 
the recommendation of the World Health Organization (WHO) to achieve social isolation. In Brazil, Law 
No. 13979/20201 decrees a public health emergency. Reinforcing these restrictions, in Bahia, Decree 
19586/20202 of the State Government formalizes the beginning of the suspension of classroom activities 
in schools, a term that has been extended several times to the present day. According to UNESCO3, 
after a year in the COVID-19 pandemic, these suspensions continue to impact more than 800 million 
students, representing more than half of the world's student population, who still face significant 
disruptions in their education, ranging from school closings, complete schools in 31 countries until 
reduced academic hours or part-time in another 48 countries. 

This change forced teachers, in different parts of the world, to face challenges never before seen in 
education to prepare and deliver quality content remotely [1-3]. In Brazil, face-to-face classes were 
suspended in March 2020. Since then, students have been without access to the school 's physical 
facilities and access to education, especially from public schools. Unlike other countries, in Brazil there 

 
1 http://www.planalto.gov.br/ccivil_03/_ato2019-2022/2020/lei/l13979.htm. Access in: 05 fev. 2021 
2 http://www.legislabahia.ba.gov.br/documentos/decreto-no-19586-de-27-de-marco-de-2020. Access in: 05 fev. 2021 
3https://pt.unesco.org/news/dados-da-unesco-mostram-que-em-media-dois-tercos-um-ano-academico-foram-perdidos-em-todo-o. 
Access in: 10 fev. 2021. 
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was no emergency plan for education, limited to the issue of public health (closing schools) and 
authorization for remote education, which, in general, only occurred in private institutions.  

In order to minimize this absence, several teachers in Brazil took the initiative to continue promoting 
classes remotely for those students who have access to the Internet.  

In this local context of non-mandatory classes, and with no prospect of returning from face-to-face 
classes or implementing remote education for students in public schools in the State of Bahia, the 
initiative was taken to continue teaching for classes of the 1st year of the technical course in 
Maintenance and Computer Support in the mathematical discipline supported by the project e-Nova 
Educação4 of the government of the State of Bahia that has an agreement with Google. In this 
agreement, students and teachers have access to an institutional email that enables the use of these 
services. Thus, it was possible to organize a routine of classes that take place twice a week, with an 
average duration of 1h30min. These classes started in March 2020 and went until December 2020 
without interruptions until the ‘end of the year vacation’ and only returned in the beginning of February 
2021. 

1.1 GeoGebra 
With the technological advances present in the current society, new teaching practices are needed to 
dialogue more assertively with the current students, who are part of the so-called generation of games 
[4]. Thus, by incorporating technology in the teaching and learning of mathematics, it can meet the 
learning needs and interests of many students [5].  

One of these technological tools that can be used by mathematics teachers is the GeoGebra software. 
GeoGebra is free and open source dynamic geometry software. Composed of an algebra window, a 
graphics window (2D and 3D graphics), an input bar and includes an embedded environment worksheet, 
statistical and calculation tools [5-7]. 

As an interactive and intuitive tool, GeoGebra favors learning by discoveries, instruction between peers 
and making students protagonists in the construction of their knowledge [7-8]. And the most recent 
graphical interfaces offer direct manipulation mechanisms for the representation of mathematical 
functions [9]. 

The content of functions is a topic of interest to some researchers due to the complexity and difficulty it 
can cause to students [10-11]. Thus, several teachers use some applications of GeoGebra as a 
pedagogical support tool to demonstrate properties, deduct formulas, build and analyze function graphs, 
in order to enrich their classes and clarify some mistakes that may still occur, mainly in the 
transformations of algebraic language to graphic language or vice versa [12].  

Given some challenges imposed by remote education already listed, the topic of functions was initially 
presented, in the non-mandatory remote classes of this research, using a handout in PDF format, a 
virtual board that tries to get closer to the white board of a face-to-face teaching. Upon returning from 
the 'school holidays' period, the initial objective was to use the first classes to resume the content learned 
in the previous year, starting with the study of functions. In order to encourage the participation and 
interaction of students in the classroom, the GeoGebra software was used as a visual artifact, which in 
addition to contributing to a better visualization, can assist in learning through exploration by the 
students.  

Thus, this study aims to verify if the use of GeoGebra in remote non-mandatory math classes in the 1st 
year of High School Technical class in the Maintenance and Support in Informatics class can contribute 
to an improvement in the learning of functions and can be used as a pedagogical support tool for math 
classes. Therefore, this work sought to answer the following questions: 

1 The use of the GeoGebra in a remote classroom, promote the learning of functions? 
2 What are the students' opinions and perceptions about the use of the GeoGebra in math classes 

as a pedagogical support tool? 

 
4 The e-Nova Educação Project was created by the Government of the State of Bahia, through its Education Secretariat, and aims to 

bring digital technologies into the classroom, integrating Internet access with mobile devices, computers and Chromebooks, and 
the implementation of the G-Suite for Education in partnership with Google, in addition to providing training for educators from the 
state education network in the pedagogical use of educational technologies. Available in: www.enova.educacao.ba.gov.br/entenda-
o-projeto. Access in: 15 fev. 2021. 
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In order to find answers to these questions, an intervention was carried out in the non-mandatory remote 
classes of the mathematical discipline with the use of the GeoGebra software, and this was the students' 
first contact with this tool. 

2 METHODOLOGY 
The study has a quasi-experimental design with the GeoGebra software and was carried out with 
students from a state public school in Bahia. The approach used was of a mixed nature, as it focuses 
on the collection, analysis and combination of quantitative and qualitative data in a single study in order 
to provide a better understanding of the research questions than any other approach separately [13]. 
Three interventions lasting 1h30min each were carried out in remote non-mandatory classes. 

During the first intervention, a pre-test with four function questions was applied, through Google Forms 
and then, a review of the function contents and presentation of GeoGebra with some commands and 
features. In order to reinforce the content of functions, an activity was sent to students through Google 
Classroom so that they could carry out all activities and check the points with the most difficulties for the 
teacher to assist in this resumption, in addition, explore GeoGebra with more time and tranquility. 

In the second intervention, the activity was corrected as follows: the students who performed the 
activities presented their answers and their strategies for solving them through GeoGebra and after the 
teacher explained again reinforcing and clearing doubts that occurred both in the software commands 
either the understanding of the issues or the content functions. At the end of all activities, the teacher 
presented more resources in GeoGebra to be explored by students. In the third intervention, a post-test 
was carried out with five questions, four of which were from the pre-test and one more to build the law 
on the function of the 1st degree. In addition, a qualitative questionnaire was made to find out the 
opinions of the students about the use of the GeoGebra software during the resumption of non-
mandatory remote classes. 

2.1 Participants 
Due to the fact that remote classes are not mandatory, the number of students present in the classes 
varied at each meeting. In this research participated 27 students of the 1st year classes of Technical 
High School in Maintenance and Support in Informatics of a public school in the state of Bahia, aged 
between 14 and 17 years old. However, there were variations in attendance during the intervention, so 
the number of participants who managed to perform the pre-test and the post-test passed to 18 students. 
Thus, for this study, the analysis was carried out with 18 students. 

2.2 Instruments 
Three instruments were used in order to collect the information: pre-test, post-test, both with a maximum 
value of 100 points and a questionnaire. At the beginning of the first intervention, a pre-test was 
performed, see Fig. 1, to verify the knowledge retained from the previous year of the content of functions, 
containing the four questions below. 

 
Figure 1. Pre-test. 

After everyone completed the pre-test, the teacher started the intervention with GeoGebra, as shown in 
Fig.2. 
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Figure 2. Teacher presentation of the GeoGebra. 

For the second intervention, the activity: Function Exercises was used, as shown in Fig.3. This activity 
was designed so that students could independently build the basic concepts of functions and with their 
exploration in GeoGebra they could associate and generalize their activities and discoveries about the 
content of functions, thus creating a foundation for the next content to be addressed (first degree 
functions). 

 
Figure 3. Function exercises. 

All questions were initially presented by the students, see Fig. 4, and by the teacher again after the 
students' presentation. 
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Figure 4. Question answered by a student. 

In the last intervention, the post-test was performed to check if there was a change in the knowledge 
retained after using GeoGebra. The post-test presented the four questions of the pre-test plus the 
question: 

Considere a função f(x)= ax+b definida de IR em IR onde a e b são números reais, 
escreva a função quando: a=-1 e b=-3. 

As well, a survey was carried out to find out the opinions and perceptions of the students of this 
intervention with GeoGebra, through a questionnaire, according to Fig. 5 with five questions, however 
the students only answered four, being: three closed questions and one open question. 

 
Figure 5. Questionnaire about opinions and perceptions about GeoGebra. 

3 RESULTS 
As part of the intervention, the pre-test and the post-test were performed, their results were analyzed in 
terms of descriptive statistics. Thus, the average found in the pre-test was 28.33. The lowest score 
achieved was 0.0 and the highest 70.0, while the mean of the post-test was 49.72, with the lowest score 
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remaining the same 0.0 and the highest score was 85.0. The results of the students can be seen 
according to Table 1. 

Table 1- Results of the pre and post-tests. 

Students Pre-test Post-test C 
A 45 60 0.27 
B 5 40 0.37 
C 70 55 -0.21 
D 45 75 0.55 
E 0 75 0.75 
F 0 0 0 
G 25 15 -0.40 
H 30 85 0.79 
I 20 55 0.44 
J 0 0 0 
K 5 60 0.58 
L 20 70 0.63 
M 35 5 -0.86 
N 45 75 0.55 
O 45 55 0.18 
P 5 60 0.58 
Q 45 35 -0.22 
R 70 75 0.17 

Average 28.33 49.72  
<g> 0.30   

When analyzing the averages found in the pre-test and the post-test, it can be noted that there was an 
increase of 75.50% in the overall average. In the pre-test 11.11% were above 50 points, while in the 
post-test 66.66% achieved this mark. 

While the individual learning of each student, some advances were found, which were presented through 
the normalized gain (C) [14], as for example by (a) Student E who went from 0.0 point in the pre-test to 
75.0 points in the post-test, and Student H who went from 30.0 points in the pre-test to 85.0 points in 
the post-test, which corresponds to the normalized gain of 0.75 and 0.79, respectively. On the other 
hand, 22.22% of students had a negative (C). It is possible that these results are due to the fact that 
classes are non-mandatory and some of these students do not feel the need to engage in activities or 
assessments. But also, it happened the case of (a) Student C who on the day of the post-test was 
accompanying his mother in a medical consultation and was unable to concentrate to carry out the 
activity. In the case of Students F and J, where in both evaluations they were 0.0, it was not possible to 
deepen the reasons for these results, as they did not respond to the teacher's questions. 

𝐶 =

⎩
⎪⎪
⎨

⎪⎪
⎧

		

𝑝𝑜𝑠𝑡 − 𝑝𝑟𝑒
100 − 𝑝𝑟𝑒 							𝑝𝑜𝑠𝑡 > 𝑝𝑟𝑒

						
	𝑑𝑟𝑜𝑝						𝑝𝑜𝑠𝑡 = 𝑝𝑟𝑒 = 100	𝑜𝑟	0
0																										𝑝𝑜𝑠𝑡 = 𝑝𝑟𝑒
𝑝𝑜𝑠𝑡 − 𝑝𝑟𝑒		

𝑝𝑟𝑒 									𝑝𝑜𝑠𝑡 < 𝑝𝑟𝑒

		 

The general average performance of the class was calculated through the normalized gain <g> [15], 
which in the context of the resumption of non-compulsory classes had a reasonable result of 0.30, taking 
into account that in Brazil the minimum average for an approval is 50%. 

< 𝑔 >=
< 𝑝𝑜𝑠𝑡 > −	< 𝑝𝑟𝑒 >
100	−	< 𝑝𝑟𝑒 >
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The students answered the following questions in the questionnaire and their answers were organized 
in the following figures. 

1 Did you like the use of the GeoGebra software by the teacher? 

 

Figure 6. Answers to question 1. 

2 Do you believe that this tool helped to review and better understand the content? 

 
Figure 7. Answers to question 2. 

3 Did you use GeoGebra to carry out your activities? 

 
Figure 8. Answers to question 3. 

4 If you answered yes to the previous question, please report your impressions about this Software.  
“I really liked geogebra because with it I can review my activities (making them in the notebook 
and correcting them in geogebra) and understanding the question that until then I didn't 
understand doing it in geogebra and paying attention to how geogebra puts the question on the 
graph. " (Student K). 

5 If you answered no in the previous question, please explain the reasons for not using. 
“I still don’t use it due to having a little bit of difficulty, but I’m training to understand it better, but I 
believe it’s good for all students.” (Student M). 

Although the majority of students did not interact with the software during the interventions individually, 
it is noted that the use of GeoGebra in classes had a positive impact on the class, who approved the 
tool as a pedagogical support for facilitate understanding of the contents covered. 
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4 CONCLUSIONS  
The intervention that took place in the non-mandatory remote classes of the mathematical discipline had 
the following objectives: to verify if the use of the GeoGebra software as a pedagogical support tool can 
influence the improvement of school education and to know the students' information regarding its use 
during classes. Thus, the research sought to answer the following questions: 1) The use of the 
GeoGebra in a remote classroom, promote the learning of functions? In fact, when analyzing the results 
found in the research, it is possible to state that by adopting GeoGebra as a pedagogical support tool, 
it enabled a greater understanding of the contents, materializing abstract concepts into concepts that 
can be represented graphically in a dynamic and intuitive way. In addition, the results of pre-tests and 
post-tests showed an average increase of 75.5%, pointing to an improvement in the general learning of 
the class. The second question was: What are the students' opinions and perceptions about the use of 
the GeoGebra in math classes as a pedagogical support tool? In general, they considered it very 
practical and that facilitates the understanding of the graphics, however only a small part, 38.9%, tries 
to carry out their activities autonomously with GeoGebra. Due to the context addressed in this research, 
it is not possible to generalize the results, but the results presented were promising in the use of 
GeoGebra as a pedagogical support tool capable of contributing to the improvement of learning. In 
future works, a study with a longer time interval and a larger number of classes is suggested. 
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THE UKULELE AS A DIDACTICAL TOOL IN PRIMARY EDUCATION: 
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EDUCATORS 

I. Nieto-Miguel1, G.M. Gil-Martín1, D. Carvajal-De la Vega2 
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Abstract 
Musical formation for future educators in primary schools is, and has been considered essential in 
Spanish University plans during the last decades; however, there have been a myriad of circumstances, 
that lead to present times for a lighter curricular itinerary weight, that is less clear and homogeneous 
throughout the nation, which give birth to many different proposals implemented in teaching this subject, 
that derived in certain forms of an identity crisis. Despite this, current legislation states that one of the 
main competences that future primary school educators should achieve, is to develop abilities that allow 
to participate in musical activities, inside and out of the classrooms, so it seems accurate to accept 
instrumental or vocal musical training for future teachers as pertinent. Even so, actual data shows that 
in this field of competence, there is a lack of deep reflection and basis consensus when it comes to pose 
a translate to educative practice. Is under this context where the inclusion of ukulele has been 
considered, as an articulator exe, for the development of this competence in musical training for future 
educators. 

The main objectives in this study are: 

1 design and implement a program teaching how to play the ukulele for primary future educators 
with a dual modality: face-to-face and virtual through video tutorials, 

2 explore the student’s perceptions of that program. Its methodology plan is rooted on practical 
face-to-face classrooms and on video tutorials to be watched ad hoc. The participants group was 
formed by the students learning “Musical Education” in its second course grade in Primary 
education at University of Burgos (N=106), that took place from September 2020 through 
February 2021. In order to collect data from students a questionary was built and put in place. 

Results revealed that, despite of the 74.5% students did not know how to play guitar or the ukulele, 81% 
considered ukulele as an appropriate instrument for primary education and of great help for their future 
teaching job; in addition, 82% of participants gave a relevant role to the tutorial design videos; however, 
for 91% of students the role of the teacher was vital in the learning process. Lastly, 78% of students 
stated that their initial expectations were met, and they felt fully competent to accompany songs with the 
ukulele in the primary school classrooms. 

Keywords: Primary education, Higher education, Instrumental formation, video tutorials, Ukulele. 

1 MUSICAL FORMATION FOR EDUCATORS AT EUROPEAN SPACE OF 
SUPERIOR EDUCATION 

Musical formation for future early childhood and primary school educators in Spain, has been present 
in University plans since the XIX century. Nowadays, the current normative frame is the European Space 
of Superior Education (EEES), that was developed in Spain through the legal Bill 6/2001 on December 
21st and the Real Decree 1393/2007 on October 29th that stables the official ordination of University 
teachings. The following layer of curricular concretion was the Ordinance ECI/3857/2007 of December 
27th, by which requirements are stablished to verify official university titles that capacitate to become an 
educator in primary school. This order addressed the inclusion of three modules in the studies plan if 
the competent body opted to approve the title. These three modules were: basic formation, disciplinary-
didactic and lastly the practicum (where it was included the final essay for degree).  When it comes to 
the artistic sphere, the second module included one section of “musical education, plastic and visual”, 
by which the following competencies should be developed: a) understand the principles that contribute 
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to cultural formation, personal and social arts; b) understand the school curriculum for artistic formation, 
particularly in its plastic, personal and social of arts aspects; c) achieve resources to promote 
participation through life in musical and plastic activities inside and outside of school; and, d) develop 
and evaluate the curriculum contents through didactic appropriate resources, and promote the 
correspondent competencies in students.  

Nonetheless, acquiring these four competencies in musical field, is over ambitious, due to the workload 
assigned to the “disciplinary-didactic” module that normally is one subject (exceptionally two) for the 
whole degree. This research attempts to open practical ways for the development of the third 
competency listed above (resources acquisition that allow to participate in musical activities inside and 
out of the school), with the background of curricular reduction, the most effective way possible.   

A forensic review of written literature about this, allows us to conclude that, musical formation of future 
educators is a budding study subject due to the shortage of published research. Most of them are from 
the recent last decade and have two very different point of views: one with a descriptive type that 
enhances the insufficient musical level in alums ([1],[2],[3],[4],[5],[6]), and the other with a purposeful 
type that describes and evaluate certain projects implemented in several Spanish universities 
([7],[8],[9],[10],[11],[12],[13], [14], [15]). These last ones are the focus for this research. Their reading 
infers two main aspects: first, is obvious a deep reflection about the subject identity, and secondly, the 
suggested practices that are developed do not have a common denominator. The variety in the 
proposals are a direct consequence of the present university system characterized for a great 
atomization of plans, programs, etc. Circumstance with obvious advantages, but that lead to an absence 
of convergent lines when it comes to musical formation for educators.    

An urgent reflexional and deepening job is due about the competencies frame development around the 
artistic education described in Order ECI 3857-2007. As of today, this norm is the only theory handle by 
which it must (and it should) construct a subject that, despite the fact it lacks an ample teaching load, 
constitute the latter formal musical formation that most student would receive; therefore, articulate a 
reflective teaching not anchored in not criticized tradition makes it specially needed.  

2 TOWARDS THE COMPENTENT PRACTICE OF MUSIC: THE UKULELE   
The inclusion of instrumental element in musical superior education has been traditionally linked up to 
the work with scholar instruments, and, in most cases, to the mastering of recorder [16]; there is no 
evidence of work done about polyphonic instruments in studies for a primary school grade. Formative 
context of these grades makes especially difficult the implementation of content for this type, due to the 
low teaching workload of the subject, and the basic level of musical knowledge that bring the students. 
However, is interesting to assume that to develop basic competencies using one polyphonic instrument 
would greatly help, not only to cultivate participation with musical activities in different environments, but 
also dynamize generalist’s educator classes, and to offer students firsthand musical examples; all this 
dismissing the many musical examples of questionable quality that offer the TIC’s.  

Plucked instruments are excellent to access first time to musical interpretation ambit, because it does 
not require proficiency of theory knowledge for it. Capriles [17] and Rodriguez-Lozano y Vecente-Nicolas 
[16] insisted in the need to include accessible instruments withing the formation for grammar and pre-k 
educators (from both technique and economic points of view) to gain basic interpretive competencies.  
Their proposal is centered in expected learning of requinto or similar instruments like ukulele or guitar. 
The Ukulele, particularly, seems to be an especially suitable instrument for its size and easy financial 
accessibility; additionally, there are external studies to the Spanish ambit that, since decades ago, 
brought to the table its great virtues in ordinary call, not just for teachers but also for students [18]. The 
great virtues of this instrument for education are its portability, its pleasant and soft sound, its multiple 
advantages to deepened specific competencies (audition training, learning musical theory, act.), and 
above else, for the interest that could bring to future teachers, because is one instrument that works well 
as soloist or as part of a group; and it allows to be played and sing at the same time.  
On top of these two factors of “objective” and “technique type, we need to add two others, especially 
relevant for the educational ambit. First, is an instrument of great social acceptance for its incorporation 
in groups and modern soloist in pop music, and secondly for its size that makes it to have a playful 
component and therefore attractive to students; and not linked to the academic ambit and to the musical 
conservative canon.  

The limited experiences that took place in the formation of educator’s background have demonstrated 
that this type of chordophones have “allowed to tackle contents from different areas in infantile and 
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grammar curriculum and moving away from being just objects exclusively linked to music class, to 
become in incentive for reflection and acquisition of experiences in new grounds” [17]. Similarly, it seems 
logic and accurate the need to incorporate the learning of instruments like the Ukulele as one attractive 
and efficient strategy to reach basic interpretive skill that would allow to “be part of musical activities 
inside and outside of school” (Ordinance ECI/3857/2007); what would come to nurture future educators 
with personal musical experience that could take to the teaching practice.  

3 DIDACTIC PROPOSAL 
This proposal is based in mixed teaching, where the teacher plays a fundamental role explaining 
concepts and make the students to practice them in class as a group, combining with audiovisual 
material, task that would help them to mechanize and coordinate movements individually. 

At the end of the course a survey was taken asking the students to evaluate the process, especially the 
ones based on inverted teaching and the use of video tutorials to work contents at home. Additionally, 
they were asked to value the role of the docent in face-to-face classes and his(her) involvement, as well 
as the auto perception of competencies achieved while in the course and their capacity to launch them 
in their future docent job.  

The objectives set for this part of the subject are: 

- Fine-tune the instrument. 
- Learn 4 chords: C, G, F and Am.  
- Learn two basic rhythms of the right hand: binary and ternary. 
- Sing a simple song accompanied by the ukulele.  

To achieve the objectives set it was developed as the main material to work individually, a total of 17 
video tutorials articulated in 8 blocks, comprising all the information necessary to achieve the described 
objectives. 

Table 1: Description of video tutorials prepared for students. 

BLOCK VIDEOTUTORIAL DURATION 
Ukulele parts Enumeration of the key parts of the instrument 2:03 
Tuning the 
instrument 

Tuning the strings, knowledge of the application for tuning and handling the 
pegs 

3:30 

Instrument clamping Explanation of position and placement, seeking comfort and relaxation 3:06 
American chords 
nomenclature 

American chords naming comparison with traditional nomenclature 1:25 

Basic chords to 
start in the ukulele 

C chord: placing your fingers on the neck. Descending and ascending strum in 
quarters and eighth notes with metronome 

2:44 

A minor: placing your fingers on the neck. Descending and ascending strum in 
quarters and eighth notes with metronome 

2:17 

F chord: placing your fingers on the neck. Descending and ascending strum in 
quarters and eighth notes with metronome 

1:55 

G chord: placing your fingers on the neck. Descending and ascending strum in 
quarters and eighth notes with metronome 

2:11 

Basic Rhythms Binary rhythm I: quarter notes 1:59 
Binary rhythm: “Tin ton” 2:08 
Binary rhythm II: eighth notes 1:53 
Binary rhythm II: “La gallina Francolina” 2:03 
Ternary rhythm 3:08 
Ternary rhythm: “Tres notas hay” 2:21 
Binary compass strumming 3:42 

Chord sequences Chord secuences in ternary beat 1:10 
Chord secuences in binary beat 1:33 
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The video tutorials were recorded in Classroom 1 of Music of the Faculty of Education of the University 
of Burgos with a Canon SX50 HS camera and a ZOOM Handy Recorder H2, and edited with the 
Wondershrare Filmora 9 program, adding graphics of the rhythm of the right hand and the image of the 
chord representation executed by the left hand.  

4 CONTEXT AND DESCRIPTION OF THE SAMPLE 
The sample used in this study consists of students from groups 1, 2 and 3 who have completed the 
subject Musical Education in the Degree in Primary Education at the Faculty of Education of the 
University of Burgos, during the academic year 2020/2021. Following previous studies ([16] and [19]) it 
has been chosen to obtain the data from a non-probabilistic sampling and for convenience, involving 
those students who showed predisposition when participating in it. In this case, the total sample 
corresponds to 106 students, corresponding to 76.3% of the total enrolment and 84.1% of ordinary 
students, meaning those who are accommodated for the regular and have attended face-to-face classes 
on a regular basis. The data collection took place in the last week of the course to collect informed 
opinions based on the entire school period. The average per group and a weighted average for the 
sample total have been calculated, as has been done with the standard deviation (s.d.). 

Table 2. Description of the three groups of students who have participated in the study by sex, age and % 

  M   F         

Group Number % relative to 
class Number % relative to the 

class Total Weight class of each 
group over total (%)  Mean age 

1 12 48,0 13 52,0 25 23,6 20,96 
2 10 24,4 31 75,6 41 38,7 20,18 
3 12 30,0 28 70,0 40 37,7 21,46 

Total 34 32,1 72 67,9 106  20,85 

 32,1%  67,9%     

The 106 students are divided into three groups representing 23.6%, 38.7% and 37.7% respectively. In 
terms of gender distinction, 67.9% of students are women, compared to 32.1% of men, with an overall 
average age of 20.85 years. As for the musical training, it was decided to ask the students if they could 
play guitar or ukulele, considering both instruments as both pulsed string family. This data allows us to 
know firsthand the starting point in terms of the instrumental competence of the students. Only 12.3% 
admit to possessing knowledge when playing guitar or ukulele versus 77.4% who refuse to own them. 
Meanwhile, 9.4% claim to have basic notions, so it is based on 21.7% of students with prior knowledge. 

Table 3. Did you know how to play guitar or ukulele before this subject? 

N = 106 Yes  No  Basic notions  No/Nr  

Group F % F % F % F % 
1 4 16,0 14 56,0 7 28,0 0 0,0 
2 4 9,8 37 90,2 0 0,0 0 0,0 

3 5 12,5 31 77,5 3 7,5 1 2,5 

Total 13 12,3 82 77,4 10 9,4 1 0,9 

5 INSTRUMENTS 
For this study, the information collection tool has been an ad hoc survey. It was designed and 
answered through the MOODLE platform that is available in the virtual campus environment of the 
University of Burgos (UBUVirtual). Questions are closed, with 4-point Likert rating scales (1: very 
disagree; 2: disagree; 3: agree; 4: totally agree), except for those related to personal data and musical 
training. The survey is like that implemented by Rodriguez-Lozano and Vicente-Nicolás (2019) and is 
therefore validated by the International Research Panel on Educational Technology except those 
related to personal data and music training. It is structured in 15 questions articulated in the following 
sections: 1) Personal data and musical training; 2) Music education in primary education; 3) musical 
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knowledge and skills; 4) evaluation of video tutorials; 5) ICT's in the teaching of music in college; and 
6) evaluation of the teaching resources of the subject.  

This study will make an analysis of some of the results obtained; particularly those related to the 
teaching-learning process of the ukulele (previous knowledge, content, methodology, its concept, etc.). 
The comprehensive analysis of all the results obtained in the survey remains for the future. 

6 RESULTS 
The following are the data that the survey has given concerning the opinion of students on the desirability 
of the ukulele as a valid instrument in teaching activity, the importance of combining face-to-face practice 
with the personal work of video tutorials, as well as the assessment they assign to the teacher in the 
university classroom.  

The great novelty of the program implemented in the subject has been the inclusion of ukulele learning. 
This novelty responded to two complementary purposes: firstly, as an educational resource in the field 
of primary education to accompany songs, choreographies etc. and secondly, as a development of the 
competition that allows participation in musical activities, both outside and within the classroom. In this 
sense, almost 89% of respondents agree or fully agree that the ukulele is an appropriate instrument in 
their future field of education (Table 4). 

Table 4. Ukulele is a very appropriate tool in Primary Education and can be helpful in my work as a teacher. 

N = 106 1 2 3 4 No/Nr  

Group F % F % F % F % F % Mean s.d. 
1 0 0,0 1 4,0 17 68,0 7 28,0 0 0,0 3,24 0,52 
2 1 2,4 6 14,6 20 48,8 14 34,1 0 0,0 3,15 0,76 

3 0 0,0 3 7,5 18 45,0 18 45,0 1 2,5 3,38 0,63 
Total 1 0,9 10 9,4 55 51,9 39 36,8 1 0,9 3,26 0,66 

1. Strongly disagree; 2. Disagree; 3. Agree; 4. Totally agree 

Regarding the assessment of students, 88.7% agree or fully agree that they have been useful as a 
complement to face-to-face training (Table 5).  

Table 5. The audiovisual resources of the ukulele initiation course have been useful 
 to me as a complement to face-to-face training. 

N = 106 1 2 3 4 No/Nr  

Group F % F % F % F % F % Mean s.d. 
1 0 0,0 2 8,0 14 56,0 9 36,0 0 0,0 3,28 0,61 
2 0 0,0 3 7,3 24 58,5 12 29,3 2 4,9 3,23 0,58 
3 2 5,0 3 7,5 17 42,5 17 42,5 1 2,5 3,26 0,82 

Total 2 1,9 8 7,5 55 51,9 38 35,8 3 2,8 3,25 0,68 
1. Strongly disagree; 2. Disagree; 3. Agree; 4. Totally agree 

In this sense, the data have revealed that classroom attendance and on-site explanations led by the 
teacher are necessary to acquire the necessary skills in the use of the instrument as revealed by 92.4% 
of respondents, who agree or fully agree with the role of the teacher.  
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Table 6. The role of the face-to-face teacher in learning the instrument 
 has seemed important and necessary to me. 

N = 106 1 2 3 4 No/Nr  

Group F % F % F % F % F % Mean s.d. 
A 0 0,0 1 4,0 10 40,0 14 56,0 0 0,0 3,52 0,59 
B 0 0,0 1 2,4 12 29,3 25 61,0 3 7,3 3,63 0,54 

C 1 2,5 0 0,0 6 15,0 31 77,5 2 5,0 3,76 0,59 
Total 1 0,9 2 1,9 28 26,4 70 66,0 5 4,7 3,65 0,57 

1. Strongly disagree; 2. Disagree; 3. Agree; 4. Totally agree 

The students' assessment of the skills acquired is very positive, based on the responses presented in 
Table 10, considering that after taking the subject they can accompany children's songs with the 
instrument.  

Table 7. After taking this subject I consider myself trained to easily accompany children's songs. 

N = 106 1 2 3 4 No/Nr  

Group F % F % F % F % F % Mean s.d. 
1 1 4,0 0 0,0 17 68,0 7 28,0 0 0,0 3,20 0,65 

2 1 2,4 2 4,9 24 58,5 12 29,3 2 4,9 3,21 0,66 
3 2 5,0 5 12,5 19 47,5 11 27,5 3 7,5 3,05 0,81 

Total 4 3,8 7 6,6 60 56,6 30 28,3 5 4,7 3,15 0,71 
1. Strongly disagree; 2. Disagree; 3. Agree; 4. Totally agree 

7 DISCUSSION AND CONCLUSIONS  
There is greater acceptance from students when taking this subject, after completing the experience, 
due to the combination of several factors such as the convenience of the instrument, the face-to-face 
work led by the teacher, and the video tutorials for personal use. Considering that 74.5% of students did 
not know how to play any instrument when starting to take this subject, it is gratifying to see that most 
of them (almost 85%), is considered competent to accompany simple children’s songs with the ukulele 
after it was finished; in addition to estimating this practice as very appropriate for its future teaching 
work.  

The role of video tutorials, which have been considered by students to be of great help during the 
process of acquiring technical skills and coordinating with the instrument, is relevant in this study. 
Similarly, face-to-face teaching has been considered very necessary in the learning process, 
demonstrating that this mixed typology has been one of the keys to the success of the proposal, putting 
on the table the need to implement active and complementary methodologies, which conjure face-to-
face learning with a virtual one in the practical teaching of a musical instrument; an area, the latter, 
which is characterized by its traditional refusal to immerse it in the virtual world, especially in the 
environment of formal education. 

The ukulele has been key in the subject Musical Education of the Degree of Primary Education. This 
study has brought to the table the need to have an in-depth reflection on the instrumental contents to 
be given in this subject; methodologies that contribute to developing the competences established in 
Order ECI/3857/2007 optimally. 

A detailed analysis of the extensive survey conducted on students (and of which this study has only 
presented the preliminary results) will allow to delve into all these aspects and, perhaps, lay the 
foundations for a reorientation of the subject for quality and effective university teaching in the 
development of the musical competencies of future teachers.  
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Abstract 
Today, more than ever, school is expected to provide students with a solid mathematical knowledge and 
experience that will enable them, throughout their education, to integrate and mobilize them in diverse 
contexts, as well as in their future lives at a personal, professional, or social level. Being aware of this 
situation, we think that these skills in students should be developed in the early years, and in this sense 
it is up to the teacher to provide children with challenging and enriching experiences so that they feel 
motivated to study mathematics. These learning situations involve the use of different methodologies 
based on non-routine tasks of a diversified nature, contextualized in the students’ daily lives and that 
help them to build new mathematical knowledge, developed logical-mathematical reasoning, problem 
solving, as well as creativity and critical thinking. In this way, students will acquire a taste for 
mathematics and will certainly be able to appreciate this science, allowing them to develop a proper 
vision and positive outlook on its role and use in the current world. In this article we present a proposal 
of tasks that were implemented with a group of Pre-school children, in the context of Supervised 
Teaching Practice, related to the area of mathematics, in interdisciplinarity with the other areas of 
knowledge, taking into account the learning to be promoted according to the Curriculum Guidelines for 
Pre-school Education. These tasks allow us to work mathematics in a concrete context, close to the 
students’ daily lives, such as commemorative days of various annual events, based on means and 
didactics resources familiar to children, as well as others specifically built for this purpose, as playful 
and dynamic as possible. This way of promoting the learning of concepts, appealing, whenever possible, 
to concrete realities of everyday life will allow students to more easily understand and accept them, thus 
promoting learning with an understanding of these contents. We believe that these task proposals can 
also be used as inspiration for the adaptation or creation of other possibilities of use not only in the 
Portuguese context, but also in other foreign contexts.  

Keywords: Mathematics, mathematical tasks, Pre-school Education. 

1 INTRODUCTION 
As advocated by the National Council of Teachers of Mathematics [1], effective mathematics teaching 
uses tasks, which is one way to motivate and assist students in building new mathematical knowledge. 
Tasks are understood here as questions, problems, exercises, constructions, applications, and projects in 
which students engage and provide the intellectual contexts for student's mathematical development [2]. 

We can view mathematical tasks as mediating the teaching and learning of mathematical concepts or 
processes. Unfortunately, this may not be the case, it all depends on the way the task is proposed by 
the teacher, the work organization by the student, the environment in which the learning takes place as 
well as the student's own ability and previous knowledge. A task may give rise to several activities, and 
an activity may be equivalent to one or several tasks in a given context. The reflection after the task and 
it´s activity is what leads to mathematical learning, considering as fundamental elements of this process: 
the proposed task and the didactic situation provided by the teacher [3]. Based on this foundation, in 
this article we present mathematical tasks implemented in the context of Supervised Teaching Practice 
(Pedagogical Internship) in Preschool Education, contextualized in the children's daily life, specifically 
in festive days, such as Father's Day, Mother's Day and Easter.  

2 MATHEMATICAL TASKS IN THE EARLY YEARS 
The mathematical tasks that the teacher offers in the classroom context should try to meet certain goals, 
should be based on meaningful and correct mathematical knowledge, should pay attention to the 
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different ways students learn mathematics, as well as take into consideration the interests, experiences, 
and understanding of their students [3]. 

In addition, mathematical tasks should also: 

- Engage students in intellectual activities; 
- Develop students' mathematical understandings and skills; 
- Encourage students to make connections and develop a coherent picture of mathematical ideas; 
- Require problem formulation and solving and mathematical reasoning; 
- Promote communication about mathematics; 
- Represent mathematics as a constantly developing human activity; 
- Show sensitivity; 
- Draw on students' experiences and dispositions; 
- Promote the development of all students' willingness to do mathematics ([3], p.17). 

According to Ponte [4], we can classify tasks according to two dimensions: their degree of mathematical 
challenge and their degree of structure. The degree of mathematical challenge can range from "high" to 
"low" and is related to the degree of difficulty that relates to knowing, or not, the solving process. The 
degree of structure varies between "closed" and "open" and in this context, when it comes to a task with 
closed degree of structure, it is explicitly said what is given and what is asked in the task, but in a task 
with open degree of structure, at least one of these features contains some vagueness.  

When we intersect these two dimensions, we get four types of tasks. These are: 

- Exercise (closed task of reduced challenge); 
- Problem (closed high challenge task); 
- Investigation (open task of high challenge); 
- Exploration (open task of low challenge by rule). 

Still with respect to task categorization, other important dimensions, besides the degree of structure and 
degree of mathematical challenge, are task duration and context. Thus, regarding task duration, it is 
necessary to bear in mind that long duration tasks can be very productive, leading to very deep, exciting 
and stimulating learning, however, they can also lead to students' dissipation, creating confusion or even 
demotivation [4]. It is also important to value the contextualization of the proposed tasks, relating them 
to the construction of meaning. In the particular case of mathematics, when we integrate in its teaching 
tasks contextualized in the students' daily life and close to their experiences, we are certainly 
contributing to make them see it as a more appealing subject, making them curious and imaginative, as 
it is inherent to their human nature. In fact, when we work with everyday situations we are referring to a 
field of everyday life in which the child may have more or less personal experience, but we believe that 
they learn the concepts in a more practical and utilitarian way, giving them more meaning [5], [6]. Tasks 
contextualized in the student's reality or modeling tasks are most often of a challenging nature, which 
will lead to investigations or problems, depending on the degree to which their statement is structured. 
On the other hand, application tasks are mostly exercises or problems that apply mathematical ideas or 
concepts [4]. The three tasks that we present in this article are tasks that allow working mathematics in 
a concrete context, close to the students' daily life. In this case we chose, "Father's Day" and "Mother's 
Day" which are commemorative days of annual events that children recognize and experience in a very 
enthusiastic way. We believe that teaching the various mathematical contents, appealing whenever 
possible, and applying them to realities of the children's daily lives will be easier for them to understand 
and accept. In this way we are providing the student with significant learning that will certainly 
accompany him throughout his life. 

This author [4] also considers that the diversification of tasks and their cataloging by teachers is essential 
because each task represents a certain role in relation to learning. Thus, tasks of a closed nature such 
as problems or exercises are extremely relevant to develop students' mathematical reasoning, since 
this is based on a connection between data and results. On the other hand, tasks of a more accessible 
nature, such as exercises or explorations, offer students the possibility of a high success rate, helping 
students to develop their self-confidence. Similarly, tasks of a challenging nature, such as problems or 
investigations, are substantial for students to have a true mathematical experience. Finally, more open-
ended tasks help students develop skills such as the ability to deal with intricate situations or their 
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autonomy. In this context the Educator/Teacher must be able to select mathematical tasks, which allow 
children to engage in individual, group or collective discoveries, using tasks of closed or open structure 
and with different levels of challenge, providing moments of performing routine and mechanized 
activities or moments of analysis, interpretation, reflection, creation of conjectures and presentation of 
plausible justifications ([7], p.27). 

After this organization and proposal of tasks, the teacher should give space for ideas and reasoning to 
emerge, for there to be an exchange of opinions among the children/students, stimulating them to try to 
solve everyday problems, to criticize solutions and also see their solutions being evaluated, as well as 
to value/criticize their work and that of their classmates. All this will help them develop imagination and 
reasoning [8]. 

In conclusion, it is essential that, in order for mathematical concepts to become meaningful learning in 
a child's early years, educators and teachers do not focus only on the utilitarianism of mathematics, its 
concepts and procedures, but develop a new meaning for the concepts, teach through what is playful, 
what is challenging, and what is motivating, thus leading to a correct and harmonious development of 
skills, allowing the child to deal with the challenge, with mathematical problems and concepts, in a critical 
and reflective way [9]. 

3 IMPLEMENTED TASKS 
The following tasks were implemented during the Supervised Teaching Practice (Pedagogical 
Internship), in Pre-school Education, which took place in the school year of 2019/2020. The group was 
composed of 25 children, 13 females and 12 males, aged between 3 and 6 years old. This practice was 
accompanied by a Kindergarten Educator responsible for the group - Cooperating Educator. The three 
tasks are related to the area of Mathematics, and interdisciplinary with other areas of knowledge, taking 
into account that the learning was promoted according to the Curricular Guidelines for Preschool 
Education [10]. These tasks allowed working mathematics in a concrete context, close to the children's 
everyday life, having as contexts Father's Day (first task), Easter (second task) and Mother's Day (last 
task). It is also important to mention that there was always the concern to integrate in these tasks didactic 
means and resources familiar to children, as well as others specifically built for the purpose, as playful 
and dynamic as possible. 

3.1 "Father's Day" task 
This task was idealized as part of the celebration of Father's Day, with the main objective of helping 
children to do increasing and decreasing counts. After performing the daily routines, a story entitled: 
"The most horrible father in the world" by João Miguel Tavares and illustrations by João Fazenda was 
read to the children. The children loved the story. In a large group the interpretation of the story was 
made and all children had the opportunity to talk about their father, comparing him to the father portrayed 
in the story.  

To make the record, A4 white sheets of paper were distributed to the children where they could represent 
the part of the project they liked the most. These drawings were then discussed, explained and posted 
in the hallway outside the room. Sentences were then collected, said by the children, beginning with: 
"My father is...". The children completed the information, and the great majority immediately understood 
what was asked. One child answered "My father is André". We found the way he interpreted the question 
funny, because he said his father's name and not a characteristic of his father. The sentences were then 
written on white sheets of paper, which were then given to the respective child to be illustrated. The vast 
majority drew their father or both parents.  

To finish the week of internship, each child was helped to build a key ring made of cork stoppers to give 
as a gift to his father on his day. On these key rings, the corks were cut in two parts and on which the 
children illustrated with total freedom, using permanent pens to do so. It was great fun to see, especially 
the little ones painting and drawing with pens because they were very careful not to get dirty. We think 
this task provided a very interesting activity as it allowed the children to develop their fine motor skills 
and creativity. 

The diversity of results was enormous. It was also possible to put beads whose colors the children 
chose, as well as the string to hold them. In addition, the envelope to put the gifts in was made by the 
children out of newspaper and was also illustrated with total freedom. Together with the gift, they placed 
scratch cards, also illustrated by the children and with their respective names, written by them. In this 
activity it was interesting to notice that many of the older children wrote their names without any support, 
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others by imitation and others, only with scrawls, but what really matters is that they realized that the 
intention was to identify their gift and did it with the greatest care and dedication for their parents. 

 
Figure 1. Father's Day gifts 

At the end of the week the children were taught a song, with adaptation of the lyrics and preservation of 
the original arrangement. The song is called Dona Maria, a Brazilian song well known to the children. It 
was very interesting to see how quickly they learned the words and their enthusiasm. This song, besides 
serving as a Father's Day celebration, also served to help the children to do increasing and decreasing 
counts up to 10. The evolution was remarkable. In the beginning, especially in the countdown, some 
difficulties were evident, but as time went by, these difficulties disappeared.  

Then follows the lyrics of the song: 

You apologize when I misbehave, even when you're reading the paper and want to rest, from a day's 
work and I don't shut up, I talk, talk, talk, talk. You help me with school chores, even counting and playing 
ball, playing with dolls, drawing and singing, not even Google a father like you will find. Daddy, I love 
you so much, Daddy, you apologize for all the mistakes, you take a deep breath and count to ten, Daddy, 
I love you so much, Daddy, I love you in every way, now help me, teach me to count. One, two, three, 
four, five, six, seven, eight, nine, ten. Ten, nine, eight, seven, six, five, four, three, two, one. 

 
Figure 2. Music for Father's Day 

3.2 Task "Egg hunt" and "Easter cake” 
This task was idealized as part of the Easter celebration with the traditional egg hunt. Once again, after 
the routines and as we were in Easter, they couldn´t miss out of the traditional egg hunt, but this time a 
little different from the usual. Usually, and because we are dealing with children, the egg to be found is 
made of chocolate, but this time and with the intuitive of developing a sense of responsibility and caution 
in children, the egg hunt was done with real chicken eggs.  

We felt that the enthusiasm was even greater than when this activity is done with Easter eggs, which 
could be strange, but we saw the children amused waiting for someone to break his egg and everyone 
fall about laughing. Which actually happened. Only with one child, but it was cause for everyone's 
amused laughter. Heterogeneous teams were formed, because the eggs were hidden both inside and 
outside the room in the back garden of the kindergarten. Each child was responsible for finding his or 
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her egg through the game "near or far" (development of mathematical skills such as spatial orientation). 
Each egg was wrapped in aluminum foil with the child's name on it. The child should be able to identify 
his name, and if not for some time, ask his classmates for help. After all the eggs were found, the big 
surprise was revealed. The eggs would be used to make the recipe for the famous Folar de Chaves. 
Since the trainee (Maria) is from Chaves and the classroom project is connected to traditions (from Vila 
Real), we talked a little about the city of Chaves and its traditions, specifically Easter traditions.  

 
Figure 3. Easter egg hunt 

We researched on the internet, on Google, the ingredients needed to make the recipe, and then began 
the process of making the Folar de Chaves, where each child helped to put their egg as the basis of the 
recipe. The remaining ingredients were added, always taking care to explain what they were for, and 
giving the children the opportunity to analyze their textures and smell. During the confection we paid 
special attention to the measurements of mass and capacity, and once again, without realizing it, we 
were working mathematical content. The children were enthusiastic and anxious about the final result. 
The biggest surprise was, after the dough was made and left to rise during the lunch period, to see how 
much its volume increased. Finally, the folar was ready, but because it was already time to leave and 
the folar was very hot, the tasting was left for the next day, much to the chagrin of most of the children, 
because they refused to eat what they had brought from home. The next day, at the morning snack, it 
was wonderful to see how delighted they were with the folar. Only three children did not like it. There 
was one comment that made us very happy: "I really like Chaves and Maria, she can do very good 
things". Until the end of the week in beauty we researched a lot of Easter songs on youtube, danced 
and recorded all these moments by drawing. 

3.3 “Mother’s Day” Task  
This task was conceived as part of the celebration of Mother's Day. After performing the daily routines, 
the story "Wonderful Mommy" by Orianne Lallemand was read. It was clear how much the children 
enjoyed the story. In a large group the interpretation of the story was made and each child expressed 
his opinion about his mother.  

To make the record, A4 white sheets of paper were distributed to the children where they could represent 
the part of the story they liked the most. These drawings were then discussed, explained and posted in 
the hallway outside the room. Sentences were collected, said by the children, beginning with: "My 
mother is...". The children completed the information. The answer of one of the three-year old’s delighted 
us: "My mom is a hugger! She also makes preciously good soup!". The sentences were written on white 
paper, and given to the respective child to be illustrated. The great majority drew themselves with their 
mother or both parents. During and until the end of the week, the children were helped to make a gift for 
their mothers - a key chain - as a Father's Day gift, with the advice of the cooperating teacher.  

At the end of the week the children were taught a song, whose lyrics were also adapted by Maria, the 
trainee, and that allows to work with geometry, more specifically the identification of triangles and 
squares. The lyrics of the song are as follows: 

If this street, if this street were mine, I'd have it tiled, I'd have it tiled, with little flowers, with little colored 
flowers, just for my, just for my mother to pass. One triangle, two triangles, three triangles, so many, so 
many, we even got confused, we discovered that triangles make squares, but only some, others make 
them flat. 
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After the song was sung in the large group we used the Polydron material so that the children could 
build triangles and squares themselves. In the first phase the children explored with total freedom, 
selecting the triangles, trying to understand what their differences or similarities were, and then trying to 
build a square using the triangles.  

After a few minutes some children were already becoming discouraged, until one of them managed to 
build the square and all of them enthusiastically tried again. After a few more minutes, more children 
made it and eventually showed it and all those who had not yet done it ended up making the construction 
by imitation. It was also important to realize that even though they didn't know the names of the triangles, 
they realized that they were different and not all of them could be used to build squares (sides all the 
same length, parallel two by two). 

 
Figure 4. Working with Polydron 

4 FINAL REMARKS 
The main objective of this article was to present a proposal of three tasks that were implemented with a 
group of preschool children, in the context of the Supervised Teaching Practice, related to the area of 
Mathematics, based on the Curricular Guidelines for Preschool Education [10], the official reference 
document for the construction and management of the curriculum in preschool education in Portugal. It 
is important to mention that the learning objectives present in the tasks we present were always 
previously defined taking into account this official document and there was also always the care that the 
proposed tasks were as playful, dynamic and enthusiastic as possible, integrating didactic means and 
resources easy to use for children.  

We know that in kindergarten, learning mathematics implies that children have experiences related to 
their interests and daily life [10]. Thus, the evaluation of the implementation of these tasks was very 
positive and we believe that this group of children through the accomplishment of these tasks 
experienced very significant and enriching learning experiences of mathematics, based on real contexts 
and of their interest. 

We sincerely hope that these tasks can be used as inspiration for the adaptation or creation of other 
possibilities of use by other kindergarten teachers, not only in the Portuguese context, but also in other 
foreign contexts as well. 
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MAGNIFYING EDUCATION THROUGH THE SMARTPHONE: THE 
USE OF ATTACHABLE MACRO LENS FOR TEACHING 

ENVIRONMENTAL SCIENCES 

M. Peláez, J.A. Martín, R.A. López, R. Perea 
ETSI Montes, Forestal y del Medio Natural. Universidad Politécnica de Madrid (SPAIN) 

Abstract 
The University, as a higher education institution, has long been committed to improving students’ 
technological skills. As lecturers, we consider that smartphones are a powerful tool for both, enhancing 
the learning process and developing technological abilities. Therefore, the main goal of this innovative 
education project is to embrace the use of smartphones while promoting a responsible use of these 
devices by the academic community. 

This study aims to test, apply and evaluate the use of new smartphone imaging technology during 
laboratory and practical sessions as an innovative tool for teaching Environmental Sciences. These 
macro-lenses are attachable to the smartphones (add-on sensor) providing high-quality magnified 
images that can be captured through the smartphone camera, representing a portable alternative to the 
heavy binocular microscopes. 

We used this technology in two different undergraduate courses at the Universidad Politécnica de 
Madrid (UPM), within the degree of Forest Engineering. Macro-lenses were distributed to the students 
during laboratory and field sessions where different activities were proposed to promote their use. For 
example, students used them to identify characteristics, small attributes or pathologies of different plant 
species. Thus, the specific purpose of this study was to evaluate the benefits of this tool to enhance 
student plant and pathogen identification skills. After the whole period of practical sessions, students 
answered a questionnaire survey using Kahoot smartphone app. Descriptive statistics were used to 
establish a link between the academic results of the students in the practical sessions and the usage of 
the macro lenses. 

Preliminary results showed that the vast majority of students found the macro lenses useful or very 
useful and thus, they had a positive perception towards the academic use of the tool. In addition, we 
found differences between the academic results of the students that reported a frequent use of this tool 
during the sessions and those that either did not use it or did it just once. Therefore, the overall 
experience in implementing this technology has been very positive from both, students and teachers 
perspective. 

Keywords: Information and communication technology, active learning, smartphone, kahoot, practical 
lab classes, imaging technology. 

1 INTRODUCTION  
In the last decade, the use of smartphones has progressively increased as a means of communicating 
and sharing information of all kinds. In fact, new cohorts of students joining the university community 
are already digital natives [1]. They belong to the recently called “iGeneration” [2] and, therefore, they 
dedicate a large part of their time to be connected to the internet, which they access mainly through 
smartphones. 

Although it is true that the presence of mobile phones in classrooms can be viewed with scepticism by 
many teachers [3], the use of technologies, and specifically tools such as smartphones, represent an 
opportunity to generate new learning scenarios, more dynamic and adapted to the classroom reality of 
the 21st century. For this reason, it is essential to provide our students with opportunities to use 
smartphones in learning environments, increasing their use beyond the recreational and social 
purposes. 

Smartphones are a very powerful tool within the well-known information and communication 
technologies (ICTs). Thanks to this new tool, students can acquire greater responsibility and 
involvement in the learning process, which is essential for the development of fundamental skills such 
as autonomous learning. To do this, a teaching/learning approach based on the flipped classroom model 
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is proposed [4]. This paradigm shift forces teachers to leave their classical role of generator of 
knowledge to become coordinators, mediators and learning facilitators for students. In this new 
environment, students can construct knowledge from their own experience and engagement. In this 
sense, smartphones can also be used as a useful tool for students to produce their own learning 
materials creating and incorporating their own multimedia resources. This can also be enhanced by a 
collaborative learning space in which students have the opportunity to share their materials and 
multimedia information with each other. Furthermore, smartphones also have the ability to connect 
directly and in real time students and teachers. Thus, they cannot only be used as a method to increase 
motivation and participation (e.g. through gamification activities) but also as a tool to apply adaptive 
learning techniques. In this way, the teacher obtains real-time feedback on what the student has learned 
and can adapt its classroom methodology to the most conflicting concepts. 

In agroforestry sciences, where a large part of the learning process is carried out outdoors, the 
smartphone becomes a necessary tool. Among its main advantages, we could highlight its high 
portability and the possibility to incorporate different sensors (add-on sensors) or software that facilitate 
data collection in the field (i.e. different types of macro lenses, GPS loggers, etc.). Thanks to their 
versatility, smartphones are showing great potential not only in the educational field but also in the 
agroforestry profession [5]. 

This study aims to fine-tune, apply and evaluate the use of a particular smartphone add-on sensor, “the 
attachable macro-lens”, in different phases of learning (i.e. acquisition of information and elaboration of 
own didactic material) and its impact on the learning process and evaluation results. We believe this 
new technology has a great potential for teaching environmental sciences compared to more traditional 
tools such as laboratory microscopes and optical lenses. The main advances of this technology are; 1) 
its low price (15-20 euros / pack of 2 lenses) and 2) its great portability, since they can be carried out in 
a pocket weighting less than 100 grams. Furthermore, as the lenses are attached to the smartphone, 
they provide the possibility to store the images obtained in the field which can be analysed afterwards. 

This study involves two subjects taught in the Bachelor degree of Forest Engineering. During laboratory 
or field practices, students will be offered a macro-lens to attach to their smartphones. Then, they will 
be encouraged to analyse and identify in situ small attributes (i.e. morphological, functional traits, etc.) 
to identify certain species (i.e. plants, fungi, insects) or conditions (i.e. diseases, herbivory damage, 
spawning, pests). Ultimately, the aim of this study will be to encourage and empower students to use 
smartphones as a working tool in the agroforestry field, both in the classroom and outdoors.  

We hypothesize that the use of this new tool would facilitate their learning processes and thus, the use 
of this technology would have a positive impact on their academic results. 

2 METHODOLOGY 

2.1 Smartphone add-on sensor (attachable macro lens) 
For this study, VicTsing® macro-lenses were offered to the students during practical laboratory sessions 
and field trips. These lenses were presented to the students within their pocket-size carrying case. Inside 
the case, among other lenses, students could find macro (12X) and super-macro lenses (24X). The 
latter magnification can be obtained by screwing both lenses together. In addition, the lenses were 
accompanied by a clip to allow their installation on the smartphone. The clip was padded with soft 
rubbers to protect the phone from scratching (Fig. 1). Once installed on the phone, to bring the image 
into focus, the camera lens should be kept at a distance between 5 and 15 mm. Then, the macro lens 
worked similar to a magnifying glass or microscope, allowing the students to photograph very small 
details not visible to the naked eye. 

These attachable lenses were compatible with most types of mobile phones. However, the manufacturer 
recommended a smartphone thickness below 1.5 cm and a distance between camera and the phone 
edge below 4 cm.  
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Figure 1. VicTsing® macro lenses attached to a smartphone. 

2.2 Areas of application 
Macro lenses were offered to students during practical laboratory sessions and field trips of two different 
courses: “Rangeland management and agroforestry” from the degree of Forest Engineering and “Wood 
pathology and conservation” from the same degree. 

During “Rangeland management and agroforestry” laboratory practices, students used the macro lenses 
to identify small morphological characteristics of herbaceous species. Based on these characteristics 
and with the aid of an identification key, they were able to determine different species of grasses and 
legumes. All plant material was provided by the teachers and laboratory technicians. 

Similarly, during “Wood pathology and conservation” laboratory practices, students used the macro 
lenses to identify wood morphological changes caused by different degradation agents. The degradation 
could come from both sources, abiotic (i.e. solar radiation, water, humidity) and biotic (i.e. 
xylophagous fungi, insects or marine borers). The identification of degradation agents would allow 
students to select the most convenient wood protection treatment to prevent or cure wood deterioration.  

On each practical session, there were a total of 18-20 macro lenses available.  

In both courses, students were also encouraged to use the pictures taken to create their own learning 
materials and to create, collectively, a photo library or wiki. Furthermore, a wiki on Moodle platform was 
created to encourage “Rangeland management and agroforestry” students to share their pictures. In 
addition, an explanation of how to use the wiki was provided in class along with a pdf file with 
instructions. 

2.3 Survey methodology and data analysis 
After all laboratory and field sessions, we evaluated the degree of satisfaction, learning and global 
assessment of the experience by using a survey that was passed to the students during class. The 
survey included 4 multiple choice questions to evaluate the degree of: 1) use, 2) collective sharing of 
multimedia material, 3) overall satisfaction and 4) learning achievements (Table 1). 

Kahoot application for smartphones was chosen to carry out the questionnaires. This mobile app is a 
student response system in which the teacher can launch questions that students can answer in real 
time from their devices (i.e. mobile phone, tablet or laptop) as long as they are connected to internet 
(e.g. through the UPM wireless network). Before passing the survey to the students, a short explanation 
was given on how to download and use the Kahoot application. Finally, the application allowed to export 
the questionnaire results into an Excel file that could be downloaded by the teacher and processed with 
a statistical software. 

Survey results were analyzed using descriptive statistics and graphical representations by using the R 
statistical software [6]. Statistics were obtained separately for each subject but the results of both were 
compared to analyze the whole experience.  

Unfortunately, at the time the questionnaire was passed to the students, many of them did not have 
performed yet the practicum test and thus, we could not link the use of the technology with their 
responses to the survey. However, because “Rangeland management and agroforestry” course took 
place in the first semester, we could link the students survey responses with their grades. Therefore, we 
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were able to assess the possible impact of the implementation of this initiative on the academic 
performance of the students.   

Table 1. Questions formulated to the students (English / Spanish) using the Kahoot application 

Have you ever used 
macro-lenses in 
practical classes? / 
¿Has utilizado las 
minilupas alguna vez en 
prácticas?  

Did you share your 
laboratory images with 
your classmates? / 
¿Has compartido tus fotos 
de minilupas con 
compañeros? 

Have you found 
useful the macro-
lenses in class? / 
¿Te ha parecido útil el 
uso de las minilupas 
en las clases de 
prácticas? 

Have you already 
taken your 
lab/practical class 
test? /  
¿Te has examinado ya 
de prácticas? 

 Yes, always 
 Sí, siempre que voy a 
prácticas 

Yes, with more than 
one class-mate 
Sí, con más de un 

compañero 

Excellent 
Mucho 

Yes, my score was >9 
Sí, y he aprobado con 

Sobresaliente (>9) 

 Often, but not always 
Sí, pero No siempre que 

voy a prácticas 

Yes, only with one 
class-mate 

Sí, sólo con un 
compañero 

Good 
Bastante 

Yes, my score was 
between 7-9 

Sí, y he aprobado con 
Notable (7-9) 

 Just once 
Sí, solo una vez 

I have not shared my 
photos 

No he compartido mis 
fotos 

Average 
Poco 

Yes, with a score <7 
Sí, con nota menos de 7 

 Never 
No, nunca 

I have not taken photos 
No he hecho fotos 

Poor 
Nada 

No 
No 

3 RESULTS 
The implementation of this new technology was successful and we did not find major technical problems 
during laboratory and field sessions. Although the number of enrolled students was higher than the 
number of lenses available, there were always more lenses than students because attendance rate was 
always below 100%. Thus, each student that required the use of the lenses had one available during 
the whole practical session. 

Students showed no major problems with the installation of the lenses on the smartphone or with their 
use. Furthermore, even though there were mobile terminals available in case someone needed one, all 
students preferred to use their own smartphones. 

3.1 Survey results for each subject 
A total of 18 students out of the 41 enrolled in the course “Rangeland management and agroforestry” 
were present in class the day the survey was performed. This corresponded to the average attendance 
rate of the course. 

In addition, only 6 out of the total of 10 students enrolled in the course “Wood pathology and 
conservation” answered the survey.  

3.1.1 Overall use of the macro lenses by the students 
Rangeland management and agroforestry: 78% of students (n=14) used the lenses at least once during 
the practical sessions while 22% never used them (n=4; Fig. 2). More than 22% used the lenses more 
than once and 28%, always. 

Wood pathology and conservation: 83% of the students (n=5) used the macro lens at least once while 
66% (n=4) used them more than once.  
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Figure 2. Percentage of students that used the macro-lenses during the whole period of practical 

sessions.  

3.1.2 Cooperative learning and sharing of the information collected in class 
Rangeland management and agroforestry: When asked if they shared their own pictures, most students 
answered no (89%). Only 2 students out of 18 shared their own materials with others. These results 
were obtained even though, for this course, we provided a platform (the wiki in Moodle) to encourage 
the sharing of the class material. 

Wood pathology and conservation: Half of the student reported sharing the pictures taken in the 
laboratory with other classmates. 

3.1.3 Rating of the technology in terms of usefulness 
Rangeland management and agroforestry: The overall satisfaction of the students with the experience 
was very high as 100% described the usefulness of the technology as Excellent or Good (Fig. 3).  

Wood pathology and conservation: The usefulness of this technology was generally recognized, 
although a 17% of the students rated the technology as average (Fig. 3). 

 

 
Figure 3. Percentage of students than rated the usefulness of the macro lens technology.  

 

3.2 Potential impact of the technology on the academic performance 
As the course “Rangeland management and agroforestry” took place in the first semester, we could 
compare the students frequency of use of the technology and their grade in the practicum test. 
Unfortunately, sample size (n=18) did not allow us to perform significance tests to the data. However, 
students that did not use the lenses or used just once seemed to have lower grades and greater 
variability (Fig. 4).  
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Figure 4. Practicum test grades in relation to the frequency of use of the macro lenses. 

4 CONCLUSIONS 
The overall teaching experience with the macro lens technology can be regarded as very positive. Most 
students were open to use the new technology offered and they showed no major problems to install or 
use it.  

Results from both courses were similar regarding the frequency of use, although “Wood pathology and 
conservation” students were slightly more prone to use it. However, due to the low sample size (n=18) 
and (n=6) results are considered preliminary and must be taken with caution.  

Overall, students considered this tool useful for enhancing the learning process during laboratory and 
field sessions. From our own experience, the photographs taken during the practical classes helped 
them achieve a correct identification of herbaceous species or wood pathogens and degradation agents. 
They also gave them the opportunity to engage in live discussions with their teachers and classmates. 

However, we were not satisfied with the degree of information sharing between students. We failed to 
engage students in cooperative learning activities even though we offered a platform (wiki Moodle) to 
share the information. In this sense, we have learned that, maybe, Moodle is not as smartphone friendly 
as other software or apps. In future courses, we would like to use a more widespread and accessible 
mobile app such as Instagram. Sharing information during the courses could have promoted cooperative 
learning and active participation of the students during sessions which could be beneficial to increased 
retention of information and to achieve greater motivation. 

Overall, this technology offers a low-cost and portable alternative to conventional microscopes while 
introducing new options of image storage and information sharing. We believe this technology has the 
potential to improve students' motivation towards the subject and may help them develop their skills of 
autonomous learning. In addition, in the current pandemic context, the use of individual lenses during 
the class offers more protection against transmission than the traditional use of shared equipment (i.e. 
laboratory microscope or binoculars).  

Unfortunately, due to the low sample sizes, we could not perform any significance tests and the study 
should increase the number of respondents in order to validate the results. Furthermore, another study 
controlling for other co-variables (i.e. student attendance, first year of matriculation or repeaters, etc.) 
should be included in order to stablish a causal link in the performance of students and the technology.  

In conclusion, we believe this experience has been very positive and will benefit from a more advanced 
implementation of the project where we will have the opportunity to increase sample size and evaluate 
appropriately the technology. 
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SOCIAL FARMS – FORMAL AND INFORMAL EDUCATIONAL 
OPPORTUNITIES  

O. Sedlak, Z. Ciric, D. Stojic, A. Marcikic Horvat 
University of Novi Sad, Faculty of Economics Subotica (SERBIA)  

Abstract  
Purpose: Social farms provide a plethora of opportunities to people in need. Complementary activities 
of social farming include the rising of public awareness about agriculture and education. Based on the 
analyses of the “SoFar” project (Social Services in Multifunctional Farms), this paper uses the following 
social farms classification: (1) Farms for rehabilitation / Social-rehabilitation agricultural farms; (2) Care 
farms / Care farming; (3) Social farms / Cooperative farms - Education. A comparative analysis of social 
farms operating in different countries was performed in this paper, based on functioning modes, funding 
possibilities and financial resources for their formation. Sustainability of these farms was assessed using 
available data. The outcome of our investigation is twofold: we give an explanation of European social 
initiatives and peform their classification.  

Methodology/Approach: The authors analyze information collected from local experts concerning local 
needs; comparison between the real needs and the ones stemming from the interests of the institutions 
is given. This approach is cost-sensitive in terms of not knowing in advance the source of fundings: 
whether it is local government, funding through projects, donations or individual entrepreneurs and it’s 
principal advantage is that it brings together interested parties. 

Findings: Comparative advantages can be obtained through (1)Improved resource allocation and 
increased mobility; (2) more stable energy supply; (3) improved waste management and infrastructure; 
(4) better social component; (5) innovation and (6) quality education. The process of validation is 
necessary for supporting organizations and social institutions taking part in initiating social farms. 

Research limitations/implications: Relatively small number of social farms realized in the Republic of 
Serbia.  

Originality/Value of paper: Projects of this type contribute directly to community development, generating 
social participation and promoting urban regeneration through: 

- More formal and informal educational opportunities; 
- More pedagogical information about agriculture and livestock breeding; 
- Garden, landscape architecture and animal rearing education; 
- Schools; excursions and educational, didactic and pedagogical activities; 
- Inclusion of people with learning disabilities and/or other special needs. 

Keywords: Social farms, formal and informal education.  

1 INTRODUCTION  
Humans should be put at the center of social development, meaning the basic goal of a society is not 
only some exclusive economic growth but also the improvement of welfare and quality of life of people 
[1]. With the strengthening of ecological awareness of the disappearance of natural resources, and the 
rationalization of their spending, and in order to reduce the cost of energy production, there is an 
increasing need for development and use of RES, striving for a green growth of the economy based on 
a network of social farms. 

The target groups are various and so the determinants of the quality of life are specific to each group, 
e.g. attainment, tutorial and development of job related qualifications; integration into a collectivity, 
acquirement and development of social norms; development of communication abilities; healthcare, etc. 
In this paper, specific analysis of those characteristics of social farms that influence the quality of life will 
be performed in target groups [2]. 

A social farm is a cooperative form of economy operating in line with social and solidarity principles, whose 
goal is forming proper social and ecological attitude; these farms involve disadvantaged persons in 
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agricultural production, processing and services, and for wider public they provide opinion-shaping and 
auxiliary activities. 

Specifics of the business of agricultural producers are reflected in the seasonal nature of production, slow 
capital turnover and high production costs. Financing of the current production of agricultural enterprises 
using its own funds hinders the production process due to the long realization that extends the setting time 
of financial resources [3]. 

The model of “Social Farm” is primarily a strategic model, which intends to reveal interdependencies of 
a phenomenon with the goal of scientific investigation, education and demonstrations of attitudes. At the 
same time, this model possesses characteristics of the style of tactical models, to make forecasts related 
to solutions of some practical problems. 

2 METHODOLOGY 
In order to analyze the possible development framework of Social Farms in Serbia, we used the 
database as well as the data analysis methods described in this section of the paper. 

There are three big sources of information and opinions: 

• Stakeholder (or societal) approach 
We can acquire data and expert opinions from the areas of healthcare and social care. Local 
experts could give detailed and reliable information about local needs. Sometimes it may happen 
that the real needs are not adequately separated from the interests of the institutions. This 
approach is cost-sensitive. The advantage of this approach is that interested parties are involved 
in this process. 

• Comparative approach 
This approach means the comparison of service needs of the population between two 
geographical areas. In lack of adequate information, conclusions can derive from the data related 
to the number of services and/or the number of users of these services. 

• Cost-benefit approach 
The essence of determination of needs is to understand what an effective intervention is and who 
its object is.  

2.1 Basic types of social farms 
From 20th century, social farming developed throughout European rural areas as a new sustainable 
practice under the social and economic scope, with an increasing number of experiences [4] that are 
included in it, despite its different terms, such as “farming for health ", “care farming”, “green care” o 
“greenterapie”. Since the 1990s, many networks have been established around the world (e.g. [5], [6]). 

The German initiative “Multifunctional Agriculture in Europe - Social and Ecological Impacts in Organic 
Farms” classified European initiatives into development classes: 

• Pioneer status - Slovenia, the Czech Republic, Bulgaria - where social farm initiatives have 
already been launched. 

• Moderately developed status - France, Portugal, Finland, Germany - where the number and 
diversity of social farms is evolving, user networks are emerging, but the political and funding 
background is not yet in place. 

• Well developed status - Italy, the Netherlands - where the health and social sector has discovered 
the social farms of therapeutic, rehabilitation, employment benefits, the provision of services to 
farmers means income, cooperation systems are developed and there are also available sources 
of support. 

• Officially recognized status - Norway - where researchers, stakeholders and representatives of 
the Ministries of Health, Agriculture and Employment work together, and the recognition and 
funding of social farms is ensured. 

• According to the Social Sercives in Multifunctional Farms (SoFar) project, there are 308 social 
farms in Belgium, 2,100 in France, 220 in Germany, 106 in Ireland, 675 in Italy, 839 in the 
Netherlands and 15 in Slovenia. 
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We distinguish three basic types of social farms: 

1 Rehabilitation Farm is an economy with social/rehabilitation goals, whose main characteristics 
are to employ disadvantaged persons in this social institution. 
In Netherland, both the health/social sector and the agricultural sector understood the benefits of 
social farming. Social farming is a combination of agricultural production and social and health 
services in the report. The number of farms is growing faster year by year: between 1998 and 
2009 it rose from 75 to more than 1,000. In 2005, a total of 10,000 clients received services 
provided on social farms. This meant an average annual income of € 73,000 per farm. 

2 Care farms function as a full-time employer, a supported job, or a residence for people with 
disabilities. In 2003, the Personal Budgets of Clients program became widely available. The 
essence of the innovation is that the participants of the program receive a sum of money, which 
they can spend according to their own needs. Care Farm, or care farming is characterized with 
involvement of disadvantaged persons by agricultural workers. 
In Britain, the care farming movement has not yet been taken up by the state. The Care Farms 
affair is represented by the Care Farming UK team in the island nation, run by care farmers and 
sympathizers with the initiative, with a small paid staff and significant volunteer work. Great Britain 
thus provides an example that civilians, farmers and professionals can start spreading care 
farming without the involvement of state actors. In 2013, there were 180 care farms operating in 
the UK, mainly in England. Most care farms are small farms engaged in both crop and livestock 
production; their average size is 49 hectares. Services are offered to the following target groups: 
people with learning difficulties, people with mental health problems, people with autism, young 
people leaving school and unmotivated people, people with alcohol and drug problems [7]. 
Sources of income for care farms: charities, local authorities, clients' personal budgets, social or 
health care institutions, donations [8].  

3 Social Farm or cooperative farm is engaged in opinion-shaping activities for a group of people 
and/or in their involvement by agricultural workers. 
In Norway, the government, the Ministry of Agriculture, has recognized the economic potential of 
green care services. Norway is a good example of political will and commitment. In all cases, the 
development activities are linked to the work being carried out on the site. Services can be used 
in the following areas: education (basic programs for children and youth); work (reintegrating the 
unemployed into the world of work); health and social services; integration activities (refugees; 
facilitating the integration of immigrants); crime prevention. Research has shown that people 
using social farm services have increased self-esteem, self-esteem and problem-solving skills, 
and have more easily communicated and developed relationships with their peers, while reducing 
feelings of hopelessness and anxiety. 

General characteristics of social farms are the following: 

• They perform their activities locally, positioned between the public and market sectors; 

• They act in order to satisfy local needs that are not taken into account by private companies and 
public institutions; 

• They create new jobs; 

• They generate income, and in time they would become self-financed institutions; 
• They use private financing as part of their income; and 

• Their target groups include permanently unemployed, young career entrants with employment 
difficulties, women with nurture obligations, elderly people, disabled persons and others with 
problems of active involvement and participation in society [9]. 

2.2 Planning, functioning and valuation 
Before starting to establish social farms, one needs to determine the local and nation-wide needs for these 
farms on micro level (supporting organizations, social institutions). On macro level, the defined needs will 
initiate adjustment of legal and vocational subjects. When determining needs for social farms, their goals 
of functioning should be identified. 

Small farms survive longer into the transformation process if they can adapt to the changing economic 
environment. Key adjustments include buying or renting additional land; diversifying into higher value 
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production activities (e.g. fruit and vegetables, and niche markets like organics), and expanding into 
nonfarm sources of income or employment.  

Fortunately, opportunities to diversify into a broader range of farm and nonfarm activities also grow as 
countries become richer. This is because the demand for more diverse and higher value foods increases 
with per capita income and urbanization, and the nonfarm economy grows more quickly than agriculture. 

Sources of preparatory data for determination of needs for social farms are social, healthcare, disability 
policy [10], child welfare and correctional institutions. We use the data to estimate possible size of target 
groups. Estimation should be made for persons from outside of these institutions as well. Beside their 
number, we have to find out their needs and the modes and costs of their treatment in the aforementioned 
institutions. 

Based on previous information, it is possible to describe needs to be satisfied and to calculate 
appropriate sources.  

2.3 Planning of social farms 
The social farm may be an agricultural unit or a help organization, and in both cases, the procedures 
should be planned in details. The first action is to select the target group. 

Agricultural farms differ in size and production [11]. They can be involved in animal breeding or plough 
land, fruit or vegetable production. Social farms are more suitable for smaller units with various activities, 
with the need for more manual work, i.e. when the production is less industrialized. Units with organic 
farming especially meet the needs of social farm projects because this type of farming is more innovative 
and open to new challenges and social initiatives. Besides that, workers will be less exposed to hazards 
from agricultural chemicals. 

Food is produced and distributed globally nowadays. This makes the chain of distribution significantly more 
complex, and great stress is laid on food safety. Contemporary consumers are more and more interested in 
the origin and production technology of the food they eat. The provision of organic food, locally produced 
food, food “picked that day” are only some of the trends that have been on the increase. 

After completing the determination of the profile, the type of activities and the development issues and 
after performing risk analysis, a business plan will be prepared. A well-prepared business plan is a 
condition to correctly regulate the progression of development. It is very important that the gradual 
introduction of the new form of activities does not influence the economic sustainability of the farm [12]. 
The business plan has to define the sources provided by supporting organizations, social institutions 
and the owner. 

The successful functioning of social farm programmes depends on good preparation of activities. Clients 
will spend more time in the natural environment, which helps integration into the society. 

The community and urban farm parcelling project is extremely flexible and can be adjusted to the needs 
of the local community. It stimulates community participation and the creation of a sustainable 
community. Projects of this type contribute directly to community development, generating social 
participation and promoting urban regeneration through: 

- More open spaces built from materials such as water, soil, vegetation in urban areas; 
- More formal and informal educational opportunities; 
- More pedagogical information about agriculture and livestock breeding; 
- Garden, landscape architecture and animal rearing education; 
- Schools, excursions and educational, didactic and pedagogical activities; 
- Leisure time and sports activities; 
- Inclusion of people with learning disabilities and/or other special needs; 
- Development of company involvement in this type of urban agriculture, through coffee shops, 

horticultural markets, garden centres and other business communities [13]. 

At the start of the social farm programme, an introductory training course is desirable. These courses 
can last several hours and sometimes several days. The clients will be introduced to basic rules, 
locations of activities, organization of the farm, healthcare, safety instructions. The members of the 
group would meet the farm personnel and visit livestock.  
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2.4 The process of determining needs in Serbia 
The process is as follows: 

1 Forming an expert team, consisting of important interested parties: professionals, policymakers, 
civil representatives.  

2 Analysis of information, their validity and reliability, and systematization of data. We need to know 
where the information came from (reliability, validity). From what point of view, by what principles 
we will review them. Here, we emphasize that the purpose of needs assessment is to improve 
benefits, operate more efficiently, and not merely to meet “scientific needs”. 

3 Examination of members of target groups who already participate in some programmes and 
receive support; charting the existing support systems, forming the profile of clients. We can 
assume that not all of their needs are met by the given care, so we will return to this point. 

4 Mapping the population with unsatisfied needs. For members of the target group who receive 
some form of care but presumably one or more of their needs cannot be covered by the given 
form of care: e.g. rehabilitation needs of detainees in penitentiary institutions are often unmet. 

5 Finding out unsatisfied needs for those target group members who already participate in some 
form of inadequate attendance. 

6 Analysis of shortcomings of caring system with the participation of expert teams. It will be simpler if 
we succeed in defining the target groups in a geographical area as much as possible, and then 
in exploring the needs of these groups, grouped according to the following aspects: 
o needs related to general health: prevention and reduction of risks of certain diseases (eg 

communicable diseases); improving general health; 
o housing needs: providing temporary or permanent housing during a crisis or care and after it 

has ended; 
o social needs: programs for social integration and inclusion, participation in discrimination and 

barrier-free programs; 
o learning needs: developing learning skills for people with learning difficulties, providing the 

conditions for lifelong learning; 
o employment needs: from the development of basic skills (primary school requirements) to 

specific training and retraining for the labor market; an important part of these needs for those 
in the labor market is to follow them and help them integrate; 

o needs related to criminal behavior: legal aid services, treatment needs of those serving their 
sentences, treatment or other care needs of those suspended or put to the test; their special 
reintegration needs were freed from prisons. 

Target groups should be determined for every geographical area, and then needs of these groups are to be 
classified dependent on the following aspects: 

- needs connected to the general medical condition, 
- housing needs, 
- social needs, 
- educational needs, 
- employment needs, 
- needs connected to the behaviour of crime committers. 

There are three big sources of information and opinions: 

• Stakeholder (or societal) approach 
We can acquire data and expert opinions from the areas of healthcare and social care. Local 
experts could give detailed and reliable information about local needs. Sometimes it may happen 
that the real needs are not adequately separated from the interests of the institutions. This 
approach is cost-sensitive. The advantage of this approach is that interested parties are involved 
in this process. 

  

3690



 

 

• Comparative approach 
This approach means the comparison of service needs of the population between two 
geographical areas. In lack of adequate information, conclusions can derive from the data related 
to the number of services and/or the number of users of these services. 

• Cost-benefit approach 
The essence of determination of needs is to understand what an effective intervention is and who 
its object is.  

3 RESULTS 

3.1 Evaluation of the effects of social farms in Serbia 
Better resource allocation and increased mobility; a more stable energy supply; better management of 
waste and infrastructure; a better social component; innovation; and quality education bring comparative 
advantages. Agriculture is an extremely important sector of the economy. Countries, which have the 
possibility of development of agriculture, give great importance to this issue [14]. Everything is directed 
towards food production, which is now the world’s number one issue for both developed or developing 
as well as underdeveloped countries. These comparative advantages should justify the financing costs 
of strategy implementation, as well as social farm project costs. Not only do they bring comparative 
business advantages, but they also provide individuals with a higher level of participation in the city 
management, mobility, interconnectedness, communications, and access to healthcare. These factors 
attract a certain profile of citizens to whom factors such as leadership, innovation, infrastructure, together 
with social and humanistic factors, access to education and healthcare are especially important. The 
quality of life itself leads to a competitive advantage. Populations demand better chances for personal, 
economic and social growth. 

Types of established social farms in Serbia surveyed: 

• addiction rehabilitation through farm work; 

• People with autism and intellectual disabilities, but also provides a range of services for other 
people with disabilities. It supports families raising the disabled (transportation, day care, 
temporary relief, special camps) as well as the independent living aspirations of adults with 
disabilities (employment, residential homes, trainings, therapies, sports and leisure activities, 
other development programs). You can engage in value-creating activities on the farm to the best 
of your ability, making you a useful member of the community; 

• Horticulture, animal husbandry, food production, carpentry operate on a farm as an ecotourism 
program Farm Pension, forest school, adventure park. In addition to people with disabilities, there 
are public employees, convicts, the homeless and volunteers; 

• The organic farming program is run by the public works program, there is also a craft workshop 
and herbs and spices are distributed on the farm. Solar drying equipment, a heated polycarbonate 
greenhouse, and an eco-accommodation have been added to the production units; 

• Children are involved in the life of a functioning farm, animal care, crop production, horticulture 
and other activities for a few days in an organized way in the Farm Education program. On-farm, 
field education can also be adapted to the basic curriculum framework of school education, 
together with the acquisition of farming knowledge. 

• The process of validation is necessary for supporting organizations and social institutions, which took 
part in initiating social farms. In addition, social farm owners use the evaluation as part of their 
monitoring system. The elements of the evaluation process are shown in a form of a questionnaire in 
the following Table 1. 
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Table 1. Evaluation elements. 

Evaluation type Main questions (examples) 

Exploration of needs • Which are the characteristic basic problems of social farm initiation and how 
often is it present?  

• To what extent are the existing providers capable of meeting the needs of 
disadvantaged population?  

Evaluation of processes • Which is the actual programme for support? 
• How does the realization confirms the plans?  
• The quality of services?  
• Value of services and their quality as judged by the personnel?  
• Characteristics of clients? 
• Will the clients finish their programmes? 

Evaluation of results • What is the relative number of clients who finish the programme, and how 
many of the clients will permanently continue the programme?  

• Does the programme result in improvement of the quality of life and well-being 
of the clients?  

• Results of the programme for every client. Reports should be detailed by the 
specific needs of clients. 

Satisfaction of the clients • Do the clients have the feeling that the services they get correspond to their 
needs?  

• Which issues are the most unsatisfactory? 
• What are the reasons some clients leave the programme?  

Satisfaction of the owner • Is the quality of life of the owner improved? Is the economic efficiency better? 

Economic evaluation 
Cost analysis 
Cost-efficiency analysis 
Cost-utility analysis 
Cost-benefit analysis 

• How much costs servicing of a client? 
• The results of running the social farm – income relative to costs? 
• The contribution of the programme to improvement of the quality of life of 

clients relative to costs?  
• Different financial indices? 

Source: own study 

The evaluation of effects of social farms (and other farms, which have the same goals but are registered 
under different names) begins with sampling. The characteristics of the chosen farms should reflect the 
situation in the analysed country concerning location, farm size, the number of clients and the nature of 
problems. The first step is to perform a qualitative analysis of the effects of the social farms through an 
interview with the clients. Here clients give answers about the farm they are being serviced at, and make 
comparisons with other institutions they have attended earlier. Issues of special interest are well-being 
and the quality of life of the clients, development of skills and satisfaction with communication with the 
farm owners. 

There are numerous examples in the world of urban agriculture being put into practice. There are many 
experimental urban social agricultural research farms, and more and more urban agricultural commercial 
and small farms created by individuals or groups of enthusiasts. 
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Table 2. SWOT analysis of the situation only on the Serbian experience. 

Strengths  
� Possibility for tailor-made practices  
� Comparatively cheap  

Weaknesses  
� Difficulties in starting up  
� No certification of efficacy  

Opportunities 
� Wider recognition and support by institutions  
� Broadening relations and networks  

Threats  
� Too many rules  
� Standardisation and loss of original value systems and motivations  

Source: own study. 

4 CONCLUSIONS 
According to Veenhuizen [15], the following elements justify the development of social farms – 
agriculture network:  

• Economically vulnerable and unemployed population, urban poverty, uncertainty when it comes 
to food supply etc. Reasons for these are temporary crises: natural disasters, wars or disease 
outbreaks. Many of the problems linked to starvation and poverty have become common and 
structural. Urban agriculture – social farms have an impact on the social security network of poor 
population within the city. 

• Relative advantage that an urban setting gives to farmers: direct access of their produce to the 
market places; accessibility of cheap inputs such as the food and water; waste disposal, proximity 
of the institutions that provide information about the markets; credit possibilities, availability of 
technical advice. 

• Possibility of quick adaptation of urban agriculture to: urban politics and programmes, conditions for 
the sustainable development of the city (water, air and soil cycle balance, local economic 
development and food supply, as well as waste recycling, promotion and maintenance of open city 
spaces, promoting recreational activities, social inclusion of minorities) [15]. 

Types of providing financing for social farms are various in different countries: 

• Public projects and caritative activities based on voluntarily organizations (Italy and France) or 
social cooperatives (France); 

• Public funds (medical, healthcare, education) financing public institutions (Germany, Ireland, 
Slovenia), agricultural units (the Netherlands) or social cooperatives (Italy); 

• Country development funds supporting social farms initiatives (Italy, 2007-2013); 
• Fair direct marketing of social farm products. 

Sociological research of the quality of life is oriented towards different countries, regions and social strata. 
Several significant international organizations conduct this kind of research including comparative analysis 
of the quality of life and values, anomalies and characteristics of the social capital. Records are obtained from 
big samples spreading through whole populations. Relatively short questions are formulated connected to 
the satisfaction with life and to happiness meaning the results reflect subjective well-being.  

The “General Social Survey” [16] in the USA and the “Eurobarometer” [17] in the EU regularly publish results 
of related research [18]. 

The SWOT analysis revealed some elements in common with the observations on the So Far project 
and the experience gained on social farms in Serbia. Table 2 indicates the characteristic problem of 
organizing, networking, financing social farms in Serbia. 
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Abstract 
In this text, we present an experience impacting both at the level of the teaching and learning processes, 
and at the level of innovative pedagogical practices. The training “INCoDe.2030, ICT and Digital 
Libraries”, which we developed, can be identified as an unprecedented proposal in the Portuguese 
secondary education, namely in professional education, within vocational education and training. 

Our training proposal is part of an academic research undertaken in the scope of a dissertation of the 
Master in Information Management and School Libraries of the Open University (Portugal). It was 
implemented in a professional school, with pupils from a class of the professional program in multimedia, 
during the academic year of 2019-2020. 

Therefore, we start by evidencing its framework, highlighting the technical references, associated with 
the different types of software used, and the theoretical philosophy that supports it, for instance and 
specifically, the “National Digital Skills Initiative e.2030, Portugal INCoDe.2030”. This action is an 
“integrated public policy initiative dedicated to the strengthening of digital competences”, of which we 
will focus, in particular, its axis II (dedicated to education). 

The evidence gathered allows us to conclude that the adopted methodology, of a project nature, favoring 
the promotion of collaborative work and the development of digital, information and communication 
literacies, proved to be adequate. The training carried out on the pretext of integrating Portugal 
INCoDe.2030 in the curriculum also resulted in significant and differentiating learning, arousing the 
scientific interest among pupils and motivating them to be involved in the activities proposed in a formal 
education scenario. 

In short, it was possible to observe changes in the educational actors involved in the training provided, 
both at a personal and collective level, which we believe will continue to impact on their learning – 
namely, on their knowledge, actions and feelings, as citizens of the 21st Century, digitally aware, literate 
and competent. 

Keywords: Information and Communication Technologies (ICT), digital skills, open educational 
resources (OER), Creative Commons licenses, online libraries. 

1 INTRODUCTION 
Currently, the presence of Information and Communication Technologies (ICT) in the daily lives of 
individuals and groups is undeniable. So, ICT are a constant presence also in the school's daily lives, 
namely both as a means and as an end to provide diverse and differentiated learning. Thus, and 
moreover as specified in the “National Initiative in Digital Skills e.2030, Portugal INCoDe.2030” 
(https://www.incode2030.gov.pt/iniciativa), which frames our pedagogical practices, it is important to 
consider and privilege the promotion of digital skills in order to satisfy, among other aspects, the learning 
needs, as well as, in a lifelong learning perspective, the personal, professional and labor market needs, 
which, increasingly, require a critical, thoughtful and responsible use of ICT. This use and such presence 
of the ICT are perhaps more acute in professional schools, in so far as the connections between 
teaching-learning projects and life-professional projects are particularly pressing. However, the visibility 
of libraries in these contexts is very low, as we were able to determine, primarily through the limited 
integration of the libraries of professional schools within the School Library Network of the Ministry of 
Education in Portugal. 

Hence, and considering all those premises, we created and implemented, with a group of students from 
the technical multimedia professional course, in a school in the district of Aveiro, Portugal, in the 2019-
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2020 academic year, the training “INCoDe.2030, ICT and Digital Libraries”, an innovative proposal in 
the Portuguese secondary education system. We assume, therefore, as the main goal of this text to 
present that training, adopting the format of a report of an experience, simultaneously at the level of the 
teaching practices and at the level of the innovative pedagogical practices. For this purpose, we start by 
systematizing the core references of our theoretical framework, then proceeding to the methodological 
framework, ending up with a short conclusion, outlining the impact of the training developed and 
implemented. 

2 THEORETICAL FRAMEWORK 
The Portuguese government initiative INCoDe.2030 is one of the theoretical foundations of our study. It 
was launched in 2017 with the general purpose of contributing to: guaranteeing the individual's literacy 
and digital inclusion, fundamental to the exercise of citizenship; encourage specialization in digital 
technologies and applications, job qualification and the promotion of an economy with greater added 
value; produce new knowledge, in international cooperation. In other words, Portugal INCoDe.2030 
“[s]eeks to ensure widespread access to digital technologies for the entire population and training, from 
children to the elderly, including citizens with special educational needs, through the encouragement 
and reinforcement of these skills. It also intends to professionally train the active population, promoting 
specialization in digital technologies and guaranteeing the use of artificial intelligence, as well as 
programming and robotics languages” [1]. 

In the pursuit of these purposes, INCoDe.2030 is organized around five structuring axes, namely: 

I. Inclusion, an axis that aims to ensure the generalization of equitable access to digital technologies 
to the entire population, in order to obtain information, communication and ensure interaction; 

II. Education, an axis that aims to educate the younger layers of the population by stimulating and 
reinforcing the domains of digital literacy and digital skills in all cycles of teaching and lifelong 
learning; 

III. Qualification, an axis that aims to “qualify the active population by providing them with the 
necessary knowledge to integrate into a labor market that depends heavily on digital skills” [2]; 

IV. Specialization, an axis that aims to promote specialization in digital technologies and applications 
to increase employability and the creation of added value in the economy; 

V. Research, an axis that aims to guarantee the conditions for the production of new knowledge and 
active participation in international R&D networks and programs.  

 
Figure 1. Portugal INCODE.2030 Initiative logo [17]. 

Of these axes, and in our field of action, we highlight the centrality of axis II, dedicated to education, 
which instigated us to update program contents and digital didactic and educational resources, indeed 
to meet, as previously mentioned, the stimulus and to strength the domains of digital literacy and digital 
skills in all cycles of teaching and lifelong learning [2]. In the specific case of some professional courses, 
the school, in addition to supporting students in their learning, through the development of skills in digital 
technologies, scientific reasoning skills, collaborative work and projects, must also empower knowledge 
of programming. Moreover, these are objectives that are identified in the Profile of Students Leaving 
Compulsory Schooling [3], which, therefore, we also pursue in our pedagogical and teaching practices. 
These objectives, likewise, reflect the directives issued by the European Union in various initiatives 
associated with ICT, as well as other international policies, such as the United Nations Agenda 2030, in 
its sustainable development goals (SDG), especially the SDG 4, “Quality Education”, aiming at 
guarantying access to inclusive, quality and equitable education, and to promote lifelong learning 
opportunities for all (https://www.un.org/sustainabledevelopment/). 

Thus, and according to [4], we anticipate this alignment, between the education axis in the INCoDe.2030 
initiative and the 4th SDG, as a reflection of the promotion of other SDG, among which, the following: 
SDG 5 "Gender equality"; SDG 8 “Decent work and economic growth”; SDG 10 “Reduce inequalities”; 
SDG 17 “Partnerships for the implementation of the objectives”. In the understanding of the 
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aforementioned authors, the integration of these SDG corresponds to the assumption of commitments 
to ethics, global citizenship and cultural diversity, which are also present in the mission of the school 
and which, still like the authors, we assume in a logic of sustainable development, both for people as 
well as institutions, in our different fields of activity, i.e. pedagogical and training, right from the start, for 
example, through the use of open educational resources (OER). 

Looking again at our national level, within the Portuguese panorama, and considering the place that ICT 
have in educational settings, a historical-chronological mapping, resulting from a literature review, in line 
with [5], necessarily points to the Technological Plan for Education, the largest technological 
modernization program in Portuguese schools, approved in September 2007 by the Portuguese 
Government (https://www.dgeec.mec.pt/np4/243.html). However, due to the economic crisis that hit 
almost all countries at the end of 2009 and beginning of 2010, the Technological Education Plan in 
Portugal was suspended [6]. Later, with the publication of Decree-Law no. 139, of July 5, 2012, different 
curricular modalities are envisioned, reinforcing, in all courses and in all levels of education, the 
transversality of ICT and digital skills [7]. 

In this context, and in view of its mission, the School Library (SL) stands out for its potential of mediation 
between the actors of the educational community and the infrastructures of the school educational 
institution, including at the technological level. Thus, and given its crucial role – before, during and post-
confinement caused by COVID-19 –, it is expected that SL will continue to have the capacity to transform 
itself into a hybrid library, as it emerges both as a physical and online space at the service of a new 
understanding of current teaching [8]. In fact, now this hybrid, multifaceted, plural features will probably 
have to be strengthened, especially because information literacy can be present in different contexts, 
such as in the use of the digital library, namely, in research activities, recognizing that the fundamentals 
of information literacy are included in these methodological processes [9].   

Hence, in the light of these edging principles, inspired by these theoretical frameworks and the need to 
be innovative, and in addition to the challenges that our own teaching practices and pedagogical 
practices pose, we outlined and implemented a unique training proposal, with secondary school students 
of a professional course, entitled “INCoDe.2030, ICT and Digital Libraries”, which we present below, in 
the methodology section. 

3 METHODOLOGY 
The training we intitled “INCoDe.2030, ICT and Digital Libraries”, and which we explain in this part of 
the text, was a new original proposal, as mentioned before. It was implemented for the first time in the 
technical professional course of multimedia, supported both by previous theoretical frameworks and by 
technical references, these associated with the different types of software used (Calibre Ebooks, 
FreeMind and PowerPoint). With regard to our methodological framework, we adopted the project 
methodology, because it is widely linked to change and innovation [10], and because it is a relevant 
approach to meet the complexity paradigm referred to by [11]. 

Considering, then, the project methodology as a scientific intervention methodology [12], emphasizing 
its sequential logical order and its participatory character, in our training we privileged the promotion of 
collaborative work and the development of digital, information and communication literacies, with the 
class of students of the above-mentioned course, of the 10th year of schooling in Portuguese secondary 
education. The course integrated the training and pedagogical offer, in the 2019-2020 academic year, 
of a professional school in the district of Aveiro, at the municipality of Mealhada, in Portugal. As for the 
class of students, in January 2020, it consisted of 19 students, aged between 15 and 20 years. 

Bearing in mind the design methodology, the following macro-objectives were pursued: to build 
knowledge about social, general and specific contexts; establish partnerships, clarifying actors and their 
powers; representing what should be the evolution of a specific society or phenomenon [13]. Moreover, 
we defined the following general objective: to produce knowledge about a reality in Portugal still lacking 
in studies and research, namely to analyse the development of digital skills in professional education in 
conjunction with SL. This aim, of contributing to the understanding of a situation in the field of information 
management and school libraries, achieved through a master's dissertation supporting the training 
created and developed, led to the completion of four phases: diagnosis; planning; implementation; 
evaluation [1]. 

Therefore, the diagnosis phase guided the planning of the training, having made it possible to confirm 
the need, among the identified target audience, on the one hand, to promote activities for the exploration 
of digital educational resources, and, on the other hand, to foster the development of digital resources. 
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Thus, the training was designed in order to respond to these necessities, aiming to create a Digital 
Library built with OER, based on the students' own works, carried out individually or in groups. This was 
followed by the implementation of the training program, which was facilitated in the blended learning 
modality, for over three months, in a total of 41 hours [14]. After the initial contextualization of the work 
methodology, the training was carried out around three themes: 

i. Digital literacies, intended to identify the relevance of digital skills in different contexts, today, with 
a focus on the Portugal INCoDe.2030 initiative; 

ii. ICT, intended to identify the specificities inherent to different types of software, with a focus on 
the creation of digital electronic presentations; 

iii. Open Educational Resources, intended to identify the concepts and principles related to OER and 
open licenses, with a focus on Creative Commons (CC) licenses. 

With regard to the evaluation phase, it fulfilled all the training phases and focused on the following 
aspects: participation in the online discussion forums; group work; work carried out and presented during 
the training program; oral presentations and assessments during the training program. It is important to 
mention that these aspects come from the domain of research and study which aims to highlight and 
analyse the usefulness and effects of an intervention on a given social or organizational context, using 
techniques applied in different areas of the social sciences. It implies a value judgment based on the 
reference to standards and criteria, such as, among others, relevance, effectiveness, efficiency [15].  

In this context, the techniques we used to carry out the evaluation were the questionnaire (applied in 
two moments, prior and subsequent to the training program), the observation of the virtual environments 
used during the performance and presentation of the works, and the results or products of the activities 
themselves, carried out throughout the training program. In the treatment of the data thus collected, to 
analyse the usefulness and effects of training, descriptive statistics and content analysis were carried 
out. This analysis shows, in general, an acquisition of new knowledge and practices by the students 
involved in the training program, having as a background the digital skills, as recommended namely in 
the Portugal INCoDe.2030 Initiative. In addition to the usual exploration of different types of software, 
the works developed by these students were made available in the Digital Library created for this specific 
purpose. It should also be noted that those works were licensed with a CC license. 

Before addressing our final remarks and conclusion, we focus on the analysis of the relevance, 
effectiveness and efficiency of the training program, recognizing, through the detailed analysis of the 
evidence collected [15], that the it had a real impact on the development of the students involved, who, 
when asked about the relevance of that intervention, considered it to be positive, in particular with regard 
to its themes and the activities carried out. In fact, they expressed the desire to maintain and enhance 
the digital library that was created, which will certainly inspire more new knowledge and practices, 
enriching the entire educational community accessing to it. Hence, believe that our training program 
should be replicated and implemented with other students, both in the same school and in others.  

4 CONCLUSIONS 
[1] We, thus, finish by emphasizing the position of [16] who mentions, in the scope of educational 
change, that it is not possible to prosper if we do not rely on the evidence of the data, understood in the 
wider sense. The author adds that many unproductive discussions, about different opinions and 
intuitions, end up without placing the data at the center of the improvement. He further describes that 
the decision-making and the value of the actions taken must be based on the data, while the 
improvement must be judged according to them. 

To conclude this report of our experience of pedagogical practice and innovative teaching, in Portuguese 
secondary education, we can say that the adopted project methodology, privileging, as previously 
mentioned, the promotion of collaborative work and the development of digital, information and 
communication literacies proved to be adequate.  

The training program "INCoDe.2030, ICT and Digital Libraries", carried out under the pretext of the 
curricular integration of the "integrated public policy initiative dedicated to the reinforcement of digital 
skills" [17], particularly with regard to its axis II (education), also resulted in significant and differentiating 
learning, triggering interest among students in the multimedia technician course, at a professional school 
in the municipality of Mealhada, in Portugal. Our training program also motivated their involvement in 
the pursuit and achievement of the activities, tasks and assignments.  
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In short, it was possible to observe transformations in the educational actors involved in the training 
developed and provided, both at a personal and collective level, which we believe will continue to have 
implications in their learning – of knowledge, actions and feelings, i.e., in a word, in their academic life 
and educational projects. 
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Abstract  
This work is conceived with a double objective. On the one hand, it is intended to provide professionals 
with a theoretical framework summarized with some of the most representative and recent concepts in 
the management of emotions. This is done from a pedagogical approach, in which the classic concepts 
of psychology and neuro-didactics are interrelated with university teaching. On the other hand, fieldwork 
has been carried out in which a questionnaire has been carried out on the management of emotions in 
engineering students, who have been affected by the pandemic caused by the COVID-19 disease, which 
has forced us to go from face-to-face learning to teleteaching. This survey allows us to get closer to the 
emotional state of students and the management of their emotions in an atypical university academic 
year such as the present. Their opinion is also presented regarding the characteristics and challenges 
of online teaching, such as the virtual distance between student and teacher or between classmates, or 
the strengths that students have perceived from this distance learning modality, in addition, to point out 
how our students conceive their emotional and academic future after the pandemic has ended. 

Keywords: Emotions, neuroscience, engineering students, online education, COVID-19. 

1 INTRODUCTION  
For many years the classical definition of the human being as a "rational animal" separated the 
acquisition of knowledge from emotions, designing an objective knowledge that was not influenced by 
this emotional component that was somewhat frowned upon among intellectuals [1]. Today, thanks to 
advances in education and neuroscience, we are much more understanding and understand the 
importance of proper management and stimulation of emotions in mental processes such as memory, 
speech development, or decision-making.  

Recent research agrees that emotional learning, based on the acquisition of lived experiences and 
phenomena, favors memory and enhances memorization [2]. It is well known that in certain cases an 
adequate level of stress -where molecules such as cortisol or adrenaline intervene- facilitates memory, 
but if this threshold is exceeded it could hinder the process of recovering memories and be 
counterproductive at key moments such as taking an exam. In this way, the emotional state of people 
conditions cognitive processes and therefore affects their academic performance, since, among other 
things, attention and perception are regulated by emotions and these constitute the starting point in any 
process of teaching-learning. 

Thanks to new techniques to obtain brain images, studies have been carried out that show the neural 
connections that occur during a learning process. In this way, when students approach a novel situation, 
the prefrontal cortex is in charge of evaluating it [3]. Thus, if positive emotions are generated, the left 
region of the cortex presents greater activity linked to higher frequency brain waves. On the other hand, 
when the situation analyzed evokes negative emotions, the activation of the prefrontal cortex occurs in 
the right region [4]. It seems clear then, that since the prefrontal cortex is in charge of establishing 
executive function, the adequacy of learning techniques to evoke some or other emotions in students 
allows improving academic performance and improving cognition processes [5]. Thus, teachers must 
use methodologies as far as possible that allow the student to be actively introduced into the classroom, 
so that an emotional state is produced that allows the generation of dopamine since these 
neuromodulators strengthen the synapses that are active at that time, favoring learning [6]. Therefore, 
the traditional model based on long lectures is shown to be one of the least effective in achieving 
meaningful learning in the classroom. 

Currently, due to the exceptional situation caused by COVID-19, many of the active methodologies that 
were being developed in the university environment in person have been affected. Despite this, the vast 
majority of teachers have made efforts to reconvert their subjects to the online mode and awaken the 
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interest of students through the screens of digital devices. However, various investigations in the field 
of education have documented how in tele-training and e-learning systems the dropout rate of students 
is increased, finding among the main causes the lack of motivation, the difficulty to generate emotions 
in the student body, or the inappropriate use of digital resources, in addition to the characteristics of 
virtual academic training environments [7]. 

We are used to seeing how the media shows the complicated situation to which elementary schools 
have been subjected. But, this change in modality has also affected university students, who have seen 
their face-to-face classes come to a halt, their laboratory practices stopped and their evaluation process 
modified. In general, engineering degrees are degrees that offer constant challenges and whose 
objective is for graduates to be able to apply the scientific knowledge learned to the development of new 
systems, processes, manufacturing of goods and services ... that allow society to improve [8]. However, 
the acquisition of these skills in problem-solving and information transmission is associated with the 
acquisition of certain skills in mathematics, science, and technology and verbal communication that is 
not always easy to develop during online classes. This difficulty increases even more, if the students 
were not prepared to receive distance training, the teachers do not have the necessary tools for online 
teaching from the beginning, and in the environment in which the teaching activity takes place, there is 
great uncertainty. 

On the other hand, the emotional profile of engineering students is usually linked to people who are 
more introverted and who have greater difficulty in expressing their social skills [9]. This situation is 
further aggravated if isolation and lack of communication between equals are enhanced, then it is not 
surprising that currently there are cases of students with strong problems to relate, work as a team or 
expose in public, since all These skills need training and require constant work by students and teachers. 

In this sense, this research aims to know how the change of face-to-face-online modality that has 
occurred abruptly as a result of COVID-19 has affected engineering students. This seeks to approach 
the emotional state of students who have been forced to carry out their academic activity at home, in 
confined spaces, and without physically interacting with other classmates, and changing to another 
learning modality different from the one they were used to in previous courses. 

2 METHODOLOGY 
For this work, the E.T.S. of Computer Engineering of the Universidad Politécnica de Madrid, and more 
specifically to the students of a double degree in computer science engineering and business 
administration and management. This degree includes a large coverage of students with different 
economic and cultural levels, with good academic preparation, who have been affected in different ways 
by the situation caused by the pandemic linked to COVID-19. 

To access all students, the online survey technique has been used with the help of the Google Forms 
computer tool, since it is free software included within Google and easy to use. The sample collected in 
the Test was a total of 45 double-grade students, of which 32 were male (60.3%) and 13 female (39.7%). 
All the students belonged to the fourth and fifth courses of the aforementioned degree, which was 
especially relevant since it was intended that the students knew each other and had the experience of 
carrying out face-to-face classes in the degree in previous courses. Once the results were collected, a 
descriptive analysis of them and their subsequent interpretation has been carried out. 

 
Figure 1. Methodological process used. 

3 RESULTS 
In this section, the results derived from the fieldwork in the field of emotion management carried out 
through the online questionnaire are presented, taking as a sample the students of the Double Degree 
in Computer Engineering and Business Administration. 

First, the students were asked about knowing their own emotions. It is known that emotions are an 
intimate and personal experience and that the individual exercise of recognizing them and knowing 
oneself is not always easy, and can generate discomfort and even anxiety in people [10]. In this way, 
55.6% of those surveyed indicated that they easily recognized them and knew how to manage them, 
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compared to 33.3% who acknowledged being overwhelmed by them and that it was difficult for them to 
recognize their emotional state. 11.1% did not answer this question. 

Thus, it can be seen how a third of young students acknowledged having problems dealing with their 
own emotions. To go deeper into this question, the students were asked about their attitude towards 
eight items related to the management of emotions that are collected in Figure 2. 

 
Figure 2. Self-knowledge of emotions by students. 

It can be seen in Figure 2 how close to 20% of the surveyed students acknowledged that they were not 
satisfied with themselves. This disagreement affects their state of mind and their academic performance, 
making it necessary to provide university institutions with opportunities to manage these difficulties with 
the help of experts and create spaces where students can express themselves and communicate their 
feelings during the course. In addition, it can also be seen that about 40% of the young people surveyed 
have fears or insecurities that make them or have made them reject opportunities for fear of failure. This 
is an important point since knowing how to accept that things do not always go well the first time is one 
of the attitudes that are most valued in the job market in the engineering field. Poor management of 
failure can, or an excessive rejection of activities due to fear of adversity that may occur can have 
repercussions on both the personal and professional lives of young university students [11]. This 
percentage is in agreement with the almost 40% of students who said they felt sad more often than they 
would like and the more than 25% of students who feel desperate on several occasions. 

 
Figure 3. Students' impression of how emotions are managed in engineering. 

For its part, Figure 3 shows the impressions of the students regarding how emotions are managed in 
technical and engineering degrees. It can be seen how close to 45% agree that engineering students 
have more deficiencies when it comes to controlling their emotional management compared to other 
degrees. These results are in agreement with other research where the need to train transversal skills 
in engineering careers that complete the curricular teachings was highlighted, thus, competencies such 
as communication skills, leadership and empathy were highlighted to achieve later professional success, 
all of them linked to the achievement of good emotional intelligence [12]. 

However, even though the engineering students surveyed are aware of their lower skills in terms of 
emotional management when asked if they would attend frequently if university workshops were created 
to train these skills, the answer is quite divided. Specifically, it was obtained that 44.4% of the 
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respondents answered affirmatively to this question, compared to the other 42.2% who answered that 
they would not attend these workshops, probably due to the high workload in these technical degrees 
and the perception of lack of utility of the same by the students. The 13.3% did not answer the question. 

3.1 Impact of online teaching 
Once the students' attitudes regarding emotion management are known, it is intended to show the 
impressions that students of a double degree in computer engineering and ADE have about the online 
education received in the last year and the impact that this has had so much academic as personally. 

Thus, in the first place, we wanted to make a self-criticism by asking students about the role that teachers 
have had during this stage and how students have perceived the teaching activity. The results are shown 
in Figure 4. 

 
Figure 4. (a) How do you think dealing with teachers in online teaching compared to face-to-face?, (b) How 

would you assess, in general, the attitude of the teaching staff of your degree towards online teaching? 

As can be seen in Figure 4 (a), almost 50% of students have found teachers less accessible with the 
move to online teaching. These deficiencies when it comes to solving doubts in tutorials and the lack of 
closeness, can contribute to the generation of internal fears and insecurities when facing exams, 
evaluation tests or even when perceiving how their future insertion in the world of work. However, these 
results contrast with those presented in Figure 4 (b) where it is recognized by almost 70% of the students 
that the teachers have had a good attitude towards online teaching. Although perhaps this attitude 
includes the predisposition on the part of teachers to adapt to the situation caused by COVID-19 and 
change their classes to an online teaching model, rather than the quality of the teaching provided in 
terms of transmission and acquisition of knowledge. 

On the other hand, this step to online teaching has not affected the entire student body equally. For this 
reason, in Figure 5, the responses of the students about what is the most missing due to the current 
situation are collected, broken down by percentages. 

 
Figure 5. Answers to the question: what is the option you most miss due to the current situation? 
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As can be seen in Figure 5, a large part of the student body is most lacking in human contact with both 
classmates and teachers, which is a symptom of an emotional lack that can be transformed into a feeling 
of loneliness and sadness. Others, 20%, pointed out that online teaching had harmed their weekly work 
routines and this had an impact on their well-being, even 10% of students indicated that what they most 
missed is a workplace where they can study and perform their homework. 

Only one student pointed out a different answer, stating: “The truth is that I prefer this situation, I consider 
myself quite a lonely person and I like to be alone, I am quite smart so I do not need to have regular 
contact with the teachers. I try to be as strict as possible with myself and even if it costs me sometimes, 
I get willpower from anywhere. The only thing I miss is being able to get rid of my family members at 
least for a while. " As can be deduced from his answer, he is a person with a good individual work routine 
and who gave little weight to personal relationships, becoming a clear example of a student who has 
benefited from the current situation. 

Thus, there is a wide variety of responses in interpreting the results. This will be reflected in Figure 6. 

 
Figure 6. Students' impressions of how emotions are managed after the pandemic has ended. 

In this way, in Figure 6 it can be seen how about 30% of the students surveyed agree that the 
management of emotions will have worsened as a result of the confinement and the difficulties that 
COVID-19 has caused. However, a high percentage indicated that this management of emotions will 
not be affected (40%), and 22% agree that their emotional skills will be strengthened once the pandemic 
is over. 

Therefore, and given the results, it can be inferred that the consequences of the health crisis that we 
are currently experiencing are already being reflected in the emotional management of our students and 
their academic repercussions. Although it is true, that it will be within a few years when we can get used 
to the idea of the magnitude of the problem we are experiencing and the real conditions that this change 
in the educational model has caused.  

4 CONCLUSIONS 
This work has analyzed the situation faced by engineering students in terms of emotion management 
as a result of the change towards an online teaching modality due to the situation generated by COVID-
19. In general terms, it was possible to appreciate how close to a third of the students surveyed have 
problems managing their emotions and how a fifth are not satisfied with themselves. This means that, if 
negative emotions such as fear, sadness, or despair occur, it is to be expected that the academic results 
will be harmed due to a bad emotional predisposition from the beginning on the part of the students. 

In addition, about half of the students surveyed think that in engineering degrees there are more 
deficiencies in terms of emotion management, although they also do not find time and space to attend 
workshops to improve this situation. These statements make us reflect on the need to enhance 
communication and promote the development of social skills in this type of university degree. Also, it 
should be noted that, although in general, the students value the willingness that teachers have shown 
when facing the challenge of online teaching, many highlights that teachers have been less accessible 
and have had difficulties communicating with them. This situation leads them to recognize that more 
than 60% miss contact with other classmates and interaction in the classroom with teachers. In addition, 
the alarming data has finally been released that one-third of those surveyed think that emotion 
management will be affected at the end of the pandemic. All this suggests the need to rethink our 
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teaching activity to enhance the emotional well-being of our students and improve our ability to 
communicate and transmit information. 

ACKNOWLEDGEMENTS  
The authors would like to thank the students of the double degree of Computer Engineering and 
Business Administration and Management of the Polytechnic University of Madrid for their selfless 
collaboration in answering the questionnaire carried out in this research. 

REFERENCES  
[1] Cotrufo, T. & Ureña, J.M. (2018). El cerebro y las emociones: sentir, pensar, decidir. Salvat, S.L. 

Madrid, Spain. ISBN: 978-84-471-1657-7. 

[2] Justel, N., Psyrdellis, M., & Ruetti, E. (2013). Modulación de la memoria emocional: una revisión 
de los principales factores que afectan los recuerdos. Suma Psicológica, 20, no. 2, pp. 163-174 

[3] Davidson, R.J. & Fox, N.A. (1989). Frontal Brain Asymmetry Predicts Infants’ Response to 
Maternal Separation. Journal of Abnormal Psychology. Vol. 98, no. 2. 

[4] Fuster, J.M. (2008). The Prefrontal Cortex. London, UK: Academic Press. 

[5] Elizondo, A., Rodríguez, J.V. & Rodríguez, I. (2018). La importancia de la emoción en el 
aprendizaje: Propuestas para mejorar la motivación de los estudiantes. Cuaderno de Pedagogía 
Universitaria, 15(29), 3-11, ISSN 1814-4144 

[6] Wise, R. A. (1982). Neuroleptics and operant behaviour: the anhedonia hypothesis. Behavioral 
and Brain Sciences, 5, 39-87. 

[7] Rebollo Catalán, Mª. A., García Pérez, R., Barragán Sánchez, R., Buzón García, O. y Vega Caro, 
L. (2008). Las emociones en el aprendizaje online. RELIEVE, v. 14, n. 1, p. 1-23. 

[8] Pacheco, L.A. (2011). La Inteligencia Emocional en estudiantes de Ciencias de la Ingeniería. 
Revista Ciencia UNEMI, 6, 78-87. 

[9] Salas, A., García R. H. (2010). Perfil de inteligencia emocional y carreras universitarias en 
estudiantes de la Universidad Simón Bolívar. Revista de Ciencias Sociales, vol. XVI, 2, 226-238 

[10] Thomas, K.A., DeScioli, P. & Pinker, S. (2017). Common knowledge, coordination, and the logic 
of self-conscious emotions. Evolution and Human Behaviour, 39(2), 179-190, DOI: 
10.1016/j.evolhumbehav.2017.12.001 

[11] Firdausiah-Mansur, A.B. & Yusof, N. & Hoirul, A. (2017). Comprehensive analysis of Student’s 
Academic Failure Classification through Role-Sphere Influence and Flow betwenness centrality. 
Procedia Computer Science, 166, 509-515, DOI: 10.1016/j.procs.2017.10.031 

[12] Mahajan, H., Hussain, R., Madeva, S. & Kannaiah. (2020). Empowering leadership Qualities of 
Engineering Students through Initiatives. Procedia Computer Science, 172, 393-396, DOI: 
10.1016/j.procs.2020.05.060 

3705



 

 

HEARING BARRIERS AND THEIR REPERCUSSION ON LEARNING: 
IDENTIFICATION AND PROPOSALS 

Manuel Álvarez, Daniel Ferrández, Alberto Morón, Carlos Morón 
 Department of Building Technology, Polytechnic University of Madrid (SPAIN) 

Abstract 
In 1990 the Organic Law of General Organization of the Educational System (LOGSE) introduced the 
concept of Special Educational Needs (SEN), since then, numerous authors have tried to classify, 
understand, and evaluate these needs to try to facilitate the school life of students who may be involved 
in them. These SENs include, among others, physical and mental disabilities that can affect the normal 
performance of the student in the classroom. This work is framed within the former, and more 
specifically, it addresses the case of hearing impairment and the difficulties that this barrier may present 
for learning. Different action proposals and intervention measures are analysed with students with 
hearing difficulties through curricular adaptation and personalized attention, as well as the educational 
implications that these barriers may cause on students of Compulsory Secondary Education. In this 
way, the aim is to provide teachers with a resource that allows them to deal with students of these 
characteristics with greater sensitivity, helping them to follow the normal development of the course and 
achieve the same academic successes as their peers. 

Keywords: hearing barriers, special educational needs, neuroscience, teaching intervention. 

1 INTRODUCTION  
Disability is a concept that has historically evolved according to various conceptual models. The level of 
awareness with functional diversity has been increasing over the years, so that, in the last 30 years, this 
group has experienced improvements both in its consideration at a social level and in its inclusion and 
integration into society. A clear example of this are the modifications that the way of referring to this 
group has been receiving. 

Thus, in 1980 the “year of the moron” [1] was celebrated, and these people were treated as inferior, 
incomplete, and destined not to be included in society. Fortunately, this terminology has been left 
behind, in such a way that in 2017, the Spanish Confederation of People with Physical and Organic 
Disabilities published an inclusive language guide in collaboration with the entities that compose it, with 
the intention of disseminating and using the guidelines for a correct use of language, that is respectful 
and that integrates all the groups that make up this sector. This confederation is made up of 1600 entities 
and aims to highlight the possibility and need for the inclusion of all these people. In this guide, they 
expose and argue why the current language is not neutral but intentionality and that the word has a 
great power to transform and make visible the values that they raise [2]. 

In general terms, it should be noted that more than 80% of physical disabilities occur after birth after the 
gradual deterioration of some functionality or by accident. Most disabilities become visible in childhood, 
being their early detection vital for the correct development of students and total integration. The easiest 
to identify within these disabilities are those related to motor difficulties, since most of them can be 
diagnosed by simple observation of the child and society is highly aware of them. On the other hand, 
visual disabilities also have a high degree of early diagnosis, and intervention guidelines and measures 
are well internalized by teachers, although the most effective measures are not always taken. In 
principle, disabilities can be classified into three large groups: These disabilities are not only of one type, 
but we find all the types of disability that have been studied so far. In general, these disabilities are 
divided into three large groups, motor, when the affected organ is the locomotor system; psychic, when 
the affectation occurs in the intellectual qualities; and sensory, when the limitations affect any of the five 
senses [3]. 

In 1990 the Organic Law of General Organization of the Educational System (LOGSE) introduced the 
concept of Special Educational Needs (SEN), since then, numerous authors have tried to classify, 
understand, and evaluate these needs to try to facilitate the school life of students who may be involved 
in them. Among these SEN are, among others, physical and mental disabilities that can affect the normal 
performance of the student in the classroom [4]. This work is framed within the former, and more 
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specifically, it addresses the case of hearing impairment and the difficulties that this barrier may present 
for learning. 

About 5% of the world's population suffers from hearing loss or loss of hearing. This chronic disability is 
a prevalent condition, ranking third in life-long-lasting pathologies, behind only depression and 
involuntary injuries. Like any disability, both the prevention of its appearance and the treatment of the 
people who suffer from it become a challenge to try to make it affect them as little as possible in their 
daily lives [5]. From an educational point of view, it is considered that the person involved should be 
classified as a student with SEN when there is total deafness or hearing loss with a mean loss between 
both ears greater than 20 dB and difficulties or limitations in their communication. However, without the 
need to reach that threshold, lower values in the loss of acoustic sensitivity also led to limitations and 
difficulties in learning. The understanding of hearing barriers and their implications for learning are 
addressed in this research, making a description of them, and analysing different cases that may be 
presented in the classroom [6]. 

Advances in medicine in recent years, as well as technological development, allow the early detection 
of these problems, as well as better treatment and an improvement in the quality of life of these people. 
Congenital sensorineural hearing loss is currently three times more common than Down syndrome. This 
data shows that it is more than necessary to address their treatment and work to achieve adaptation 
and inclusion in all life settings [5]. In addition, as it is a sensory deficiency, it is more sensitive in the 
childhood period, during which the stimuli we receive are decisive for our development. In the 
educational stage, the impossibility or difficulty of establishing a direct connection with the environment 
makes this disability affect from linguistic development to social development [7].  

The objective of this work is to show different action proposals and intervention measures with students 
with hearing difficulties. For this, it is necessary to focus on the measures of curricular adaptation and 
personalized attention to the student body, as well as the implications that these educational barriers 
may have on the training of the students affected by them. This research is contextualized within the 
field of action of Compulsory Secondary Education, with the intention of improving students' knowledge 
about these hearing impairments and promoting the awareness of teachers with this type of students, 
so that they can efficiently manage spaces and Times within the classroom to promote peer learning 
and provide these students with the same opportunities for success. 

2 METHODOLOGY 
Hearing disability, as we have mentioned, is a total or partial deficit in auditory perception. It is a disability 
that is not visible since it does not present obvious physical characteristics. Two types of hearing 
impairment are distinguished: deafness (total or profound impairment) and hearing loss (partial 
impairment). In this study, tools and solutions are proposed to eliminate barriers to learning and promote 
the participation of students with hearing loss in the general context of teaching in an educational centre. 

As is known, any intervention in the classroom begins with a proper diagnosis after evaluating the 
starting situation of the students. In this sense, when it comes to connecting with SEN students, it is 
essential to be able to detect the symptoms that people with hearing problems present. For this reason, 
Table 1 shows a series of guidelines that can be used by education professionals to determine 
symptoms of hearing loss or hearing perception problems. It should be noted the importance of not 
making a hasty diagnosis and of counteracting the information, for this, joint work between secondary 
education teachers in collaboration with the centre’s guidance team is especially important. In addition, 
it is essential to maintain good communication with families to assess whether the perceptions collected 
in the classroom correspond to the day-to-day of the student involved in leisure contexts and family 
environments.  

It is assumed that any attention to students with special educational needs should be concrete and 
individualized, but in general, there are studies that have carried out schemes with some of the 
operational aspects that can be applied to disabilities of any kind, in order to subsequently be able to 
apply it or serve as a reference in specific cases. In this way, these students will have at their disposal 
both at the beginning and throughout their learning process, resources such as those that we can find 
in Figure 1.  
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Table 1. Guidance to determine hearing loss and perception problems [8]. 

Excessive 
repetition 

One of the most common signs is the request by the students for the repetition of 
information given by the teachers. Although it is the main indication, it does not always 
mean that this occurs that the subject suffers from some hearing impairment, it could also 
be due to lower cognitive development or a lack of attention during class. 

Capture of 
information 

Related to the capture of information, some of these students seem to understand some 
people with different intensity or capacity than others. Sometimes this can be caused by 
rapid speech and the use of local vocabulary, which can lead to confusion, but it is still a 
reason to identify sensory impairment problems. 

Execution of 
actions 

Another consequence for the possible altered understanding of the message has to do 
with the execution of orders. Some of these students tend not to execute what the faculty 
orders them in the way that has been required. Again, this symptom can be caused by 
rebellion and disobedience, so it is also not possible to classify it as an unequivocal 
reason. 

Spelling 

Not receiving all the messages, they often have trouble spelling dictated words. These 
errors usually have to do with phonetic sounds. They arrive Only with great difficulty will 
he be able to spell dictated words. The errors mainly reflect problems in phonetic 
reproduction and letter sequence. 

Concentration/ 
noise 

The ability to concentrate decreases in noisy environments. In addition to distracting 
secondary noises, they can make them angry. This is especially annoying when they are 
willing to listen and learn, as the sounds get mixed up and the message comes through 
even less clearly. 

Reproduce 
messages 

When it comes to reproducing phrases or words, they have problems of confusion, errors 
in syllables or expressions due to the incompleteness of the message. It occurs mostly 
with tasks or exercises related to language, but it can happen in other subjects such as 
mathematics, confusing figures, units ... 

 
Figure 1. Resources to support students with SEN [9]. 

Once the disability to be treated has been recognized, the first thing that must be considered to reduce 
the learning difficulty of students are the barriers faced by students with hearing loss. Most of the 
message in the teaching-learning process is transmitted by verbal communication, and in the current 
teaching model, verbal communication is the second main means of transmitting information. As we can 
suppose, the first means of transmission is the visual one. Knowledge through images, videos and 
graphic information focuses and supports the assimilation of concepts. We can then warn that, in this 
case, students with auditory sensory deficiencies will not receive the complete message, unlike students 

Specific learning strategies program.

Specific linguistic development 
intervention program .

Specific of cognitive development 
intervention program.

Classroom materials

Material resources

Fisioterapeuta (estimulación o 
rehabilitación motoras)

curriculum support and reinforcement teacher
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with full hearing abilities. Therefore, ensuring the transmission of verbal messages to these students 
becomes essential.  

The intervention proposed in this research is based on the principles of normalization and inclusion of 
the affected students in the larger group. On the one hand, it is about normalizing the presence of 
students with disabilities in any classroom, leaving behind clichés and prejudices about this type of 
student. On the other, the inclusion and integration of these students in the rhythm and course of the 
classes. The non-separation of these students from their peers’ favours and improves personal 
connections, allowing the affected students themselves to internalize that their disability does not 
prevent them from relating normally [9]. 

The care measures collected in this research have been selected using the following methods: 

1) Pedagogical observation in the classroom by collecting data through surveys carried out in various 
public education centres. They include the main demands of teachers about students with hearing 
barriers, as well as the current situation of the students themselves. 

2) Bibliographic review in which the main studies that deal with students with this disability are 
reviewed, which deal mainly with the causes of the disability, and, on a few occasions, about 
methods and options to achieve an improvement in the performance of these students. 

3 RESULTS 
Once we have seen the different detection indications, based on organoleptic methods, we are going to 
propose, of the different scientific assessment methods, those that for this study have been considered 
most appropriate as auditory assessment tests. 

On the one hand, we have the Berard method, which is based on the study of the qualitative aspects of 
hearing, that is, on the quality of the sound that reaches the student's ear. These studies are not opposed 
to quantitative studies but are established as complementary. For this, an audiometry applied only to 3 
frequencies, 500, 1000 and 2000 Hz must be performed. Specifically, the frequency of the human voice 
is found at 500 Hz, so it makes sense that this frequency is one of the most important. The method 
consists of listening sessions where the subject receives sounds prepared for him based on his 
audiometry. Halfway through the method, a new audiometry is performed in case its values have 
changed and the sound filtration must be adapted. Once the sessions are over, a final audiogram and 
a balance of the auditory plane are performed. After 3 months, changes in behaviour are checked again. 

The use of this method allows us to find out what situation the student is in and where he has the highest 
and lowest message reception peaks. 

The other method that we are going to talk about is the Tomatis method. Dr. Tomatis argues that only if 
we listen well can we think correctly, "If the cortex is not awakened by listening correctly ... thought 
cannot be elaborated in the brain ... language makes the thought process, or abstraction, possible." To 
do this, what Dr. Tomatis in his listening programs modifies the music and the voice in real time to 
capture the attention of the brain and develop our motor, emotional and cognitive faculties [10]. 

These processes have a marked neuro-linguistic character, but they prove to serve for the correct 
identification of the level of hearing loss or sensory hearing impairment in students. 

As a result of the proposed analysis, five possible solutions have been proposed applicable to students 
with auditory sensory impairment, which are the following: 

 

It may seem the most obvious, but the results show that it is not the most widely used 
solution. The positioning of students with disabilities in nearby places or with good acoustic 
conditioning with respect to the teacher. With this solution it is intended that students 
receive the highest possible voice volume. Although today, the number of people who have 
access to tools to correct hearing, such as hearing aids and products that improve the 
reception of sounds, these have not yet reached the level of development sufficient to 
achieve a complete transmission of messages.  

 

In the subjects with a greater component of exposure to ambient and distracting noise, such 
as those carried out outdoors, such as physical education, technology, plastic, and visual 
education subjects ... to provide, after preparing this, the information that is intended to be 
communicated from verbal form in a written text would speed up the comprehension 
process and avoid delays and interferences in the pace of development of the class. It is a 
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simple, accessible and above all effective solution to put in a situation and allows students 
not to feel marginalized, either by not finding out or by drawing attention from their 
classmates by requiring more attention from the teachers. 

 

As a third proposal, there is sign language. Although the number of students per classroom 
with disabilities is small, the inclusion of sign language in the area is not a bad option. The 
figure of the teacher already has a great social component and commitment to students, 
but it would not be too demanding to expect them to incorporate sign language into their 
already extensive list of skills and educational strategies. Ideally, in any case, an interpreter 
would help the students in detail, but it is an expense that, on very few occasions, the public 
service will want to count on. We talk about it because in private or specialized centres this 
figure exists.  

 

Along with the strategies, teachers have at their disposal resources or tools that they can 
use to facilitate the learning process with these students. Without going any further, there 
are many computer programs that teachers can use with these students when working on 
classroom content and that they are unaware of. Programs such as the Visha system or 
the IMB phonetic viewer are free resources available to everyone. It is worth mentioning 
that the free nature of these resources is an added value that is only valid if the centre has 
the necessary resources to access these tools. This digital divide, while reproducing the 
pattern in students, is, on the other hand, one of the main causes of social exclusion. 

 

Finally, as a complementary proposal is to support the student outside the classroom. As 
we have already mentioned, the difficulty of understanding verbal messages could distance 
students with SEN from their peers, which would ultimately entail a greater investment of 
time in recovering and achieving equalization with the level of the class. Complementary 
help outside the classroom is an effective and useful tool to correct these situations, 
although as a drawback, the student body would be affected by the hours of dedication, 
being greater those of the students with SEN.  

3.1 Derived educational implications. 
The application of one or more of these measures directly leads to an improvement in the entire 
education system. On the one hand, each step that is taken towards the normalization and inclusion of 
people with special educational needs, non-physical barriers are eliminated, such as prejudice and 
discrimination. These barriers are set by students without special educational needs, and although they 
are a large part of the process since they are the majority, there are other barriers that directly affect 
students with SEN and that we would also be eliminating with the application of these proposals. 

In this sense, it is understood that the main social situations that affect students with hearing impairment 
or hearing loss, such as isolation and communication difficulties, can cause diseases or disorders such 
as depression and anxiety, by not understanding at an early age what it happens to them and why they 
are treated differently [11]. 

The application of these measures obtains a main advantage that is the maximization of the time that 
the student with hearing loss spends with the rest of the students, which, on the one hand, increases 
the integration and inclusion of the student and, on the other, unchecks him from his image of person in 
SEN situation. Several studies support that the contingencies derived from this problem are not the most 
decisive and that the level of communication capacity is equal to that of people with SEN if it is treated 
early [11]. 

In addition, by providing tools to overcome the obstacles that students encounter, we are first generating 
independence and eliminating the feeling of inferiority to which we often subject these students simply 
because we consider them different from the beginning. On the other hand, through the application of 
these methods the students understand that the problems are not insurmountable, that what this type 
of student needs are tools and above all normalization of their situation, in a way that helps them find a 
way to overcome these barriers [12].  

4 CONCLUSIONS 
Once the application proposals for the elimination of barriers and the improvement of the inclusion of 
students with special educational needs have been presented, the following conclusions have been 
reached: 
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• The profile of students with special educational needs has already become an important factor in 
the equation of the educational system and the teaching-learning processes. 

• Hearing loss is among the sensory deficiencies with the least impact on the academic 
development of students. 

• There are viable and developed tools to overcome the barriers that hearing loss produces in 
education, and most of them are easy to include and simple to use. 

• In the bibliography consulted, studies on the disease and its consequences prevail rather than on 
possible solutions applied to education. This involves a small burden and the use, in most cases, 
of the easy and least cost solution, which is not always the most suitable for all situations. 

In this sense, the research presented in this work contributes to making education professionals aware 
of the problems derived from this pathology, as well as the possible ways of detection and intervention 
in the classroom that facilitate the academic life of this typology from students. 
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Abstract 
Introduction: The profile of the 21st century health care professionals is one of the driving forces for the 
adoption of active instructional strategies in higher education. Flipped classroom is a student-centred 
instructional strategy credited with positive effects on learning. We aim to describe the views of 
undergraduate nursing students on flipped classroom in a “Pharmacology and Therapeutics” module. 

Methodology: In the theoretical component of “Pharmacology and Therapeutics”, a first-year module of 
the nursing bachelor degree, 7 of the 27 non-compulsory 2h-lectures were converted to flipped 
classroom. About one week before each class, students were given resources to prepare the in-class 
activities plus an online quiz with automated feedback, via Blackboard learning management system. 
Quizzes were considered for summative assessment (total 14 points out of 100). Lectures were then 
used to explore topics aligned with learning outcomes, with the aid of a voting system (Mentimeter). 
Students’ views pertaining to the 2017/18 academic year were collected through an anonymous, 
voluntary online questionnaire, as part of regular pedagogical monitoring. The questionnaire 
encompassed six closed-ended questions on flipped classroom with a three points scale (positive, 
negative and unsure), one closed-ended question on preference (traditional didactic lecture, flipped 
classroom, mixed, unsure) and one open-ended question for comments or suggestions. Numeric data 
were analysed using SPSS version 27. Textual data were coded and analysed for themes. 

Results: The survey was answered by 151 of the 411 students enrolled in the module (37% of response 
rate); all consented to the use of data for scientific purposes. We excluded from analysis six students 
with no contact with flipped classroom. The average age of respondents was 20 years (SD=3,7); most 
were female (n=131; 90,3%). About 10% were repeating the module (n=15; 10,3%) and 15,3% were 
working students (n=22). The majority of respondents reported feeling comfortable using computers 
(n=133; 91,7%). About 75% (n=109; 75,2%) of the respondents agreed that preparatory work before 
in-class activities contributed to knowledge acquisition (unsure n=19; 13,1%). Approximately half (n=79; 
54,9%) considered flipped classes more interesting to attend comparatively to traditional didactic 
lectures (unsure n=24; 16,7%). Additionally, 55,9% (n=81) of the respondents agreed that flipped 
classroom contributed to their academic success in the module (unsure n=36; 24,8%). Given the choice, 
62,5% (n=90) stated they would prefer a mixed model, with traditional didactic lectures plus flipped 
classroom, whilst 17,4% (n=25) declared a preference for flipped learning only. Thematic analysis 
illuminated the reasons underlying students’ views. Two key reasons explained the lack of wide “buy-in” 
from students: perceptions of increased workload and beliefs about teacher-centeredness in classroom 
practices. 

Conclusion: Respondents' views on flipped classroom were not unanimously positive; it is uncertain how 
the relatively low response rate may have affected findings. Taken together, our findings suggest that 
flipped classroom can be used in conjunction with traditional didactic lectures to enhance active learning 
and contribute to a shift towards a student-centred paradigm. 

Keywords: Flipped classroom, higher education, nursing education, teaching-learning, students’ 
perceptions. 

1 INTRODUCTION 
The profile of 21st century health care professionals is one of the driving forces for the adoption of active 
instructional strategies in higher education. There has been a shift from traditional didactic lectures to 
strategies that actively involve students, as well as towards a more interactive and meaningful learning 
environment [1]. 
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In this respect, one relevant concept is student-centred learning, which has been defined in various 
ways. Some authors view student-centred learning as students having a choice in their learning, others 
regard it as the concept of students doing more than the lecturer (active versus passive learning), whilst 
others have a broader definition, encompassing, in addition to these concepts, the shift in the 
student-teacher power relationship. Notably, student-centred learning and teacher-centred learning can 
be seen as two opposite ends of a spectrum; educators can position their practice in this spectrum 
based on the three aforementioned concepts [2]. 

There is evidence that a student-centred approach promotes individual autonomy and facilitates 
learning, since it allows students to enhance knowledge, apply it to previously learned concepts and use 
it to real-world situations [3, 4]. 

Flipped classroom is a student-centred instructional strategy in which students are given didactic 
resources for self-learning outside the class, while in-class time is used to promote deeper 
understanding and engagement with interactive learning activities [5-7].  An account of the use of this 
strategy in health professions education was firstly published around a decade ago [8]. Flipped 
classroom requires students to have an active role in their learning process, allowing them to apply and 
integrate contents [3, 6, 7, 9]. 

Flipped classroom is credited with positive effects on skills, such as problem-solving and critical thinking 
in nursing students [5]. Additionally, it is also associated with improved academic performance. For 
example, a systematic review on flipped classroom in nursing programmes in higher education included 
five studies conducted in the USA, four of which in undergraduates. In these four studies, the use of 
flipped classroom either increased or had no significant effect on students’ performance over traditional 
teaching. It should be borne in mind, however, that only one study had an experimental design; the 
remainder were quasi-experimental (n=2) or resorted to an historical control (n=1) [10]. A more recent 
systematic review meta-analysed 28 studies in health professions education. Four were randomised 
controlled trials, four had a quasi-experimental design and 20 used historical controls; overall 2.295 
students were included in the flipped group and 2.420 in the traditional class group. Although only one 
study focused on nursing undergraduate students, this larger pooled sample showed a significant 
improvement in health professions students’ performance compared with traditional lecture-based 
model [11].  

Less is known about undergraduate students' perception of flipped classroom, particularly in nursing [5, 
10]. Furthermore, to our knowledge, there is limited evidence about the views of undergraduate nursing 
students on flipped classroom as part of a mixed-approach, combining traditional didactic lectures and 
flipped classroom for different topics. 

Our aim is to describe the views of undergraduate nursing students on flipped classroom as one of the 
instructional strategies in a “Pharmacology and Therapeutics” module. 

2 METHODOLOGY 

2.1 Participants and setting 
Flipped classroom was firstly implemented on the “Pharmacology and Therapeutics” module in the 
academic year 2017/18. This is a 6-ECTS (European Credit Transfer and Accumulation System) module 
part of the first-year curriculum of the nursing bachelor degree at the Nursing School of Lisbon. In the 
theoretical component, 7 of the 27 non-compulsory 2h-lectures were converted to flipped classroom. 
This was the first contact that students had with this instructional strategy in their degree. 

2.2 Flipped classroom design 
About one week before each of the first seven lectures of the term, students were given resources to 
prepare the in-class activities plus an online quiz. Typically, resources comprised (1) a preparation 
sheet, describing information such as the lecture title, learning outcomes, content covered and proposed 
activities, (2) non-narrated PowerPoint slides and (3) short videos from open access credible sources 
(e.g. Khan Academy). Each quiz consisted of 10 A-type multiple choice questions (4 options, one best 
answer), developed based on established guidance [12], without negative marking. Students received 
automated feedback upon quiz completion, in the form of best answer, chosen answer and rationale 
underpinning the teacher’s choice for the best answer. There were unlimited attempts to take each quiz, 
by the deadline communicated in advance, corresponding to a date prior to in-class activities. Resources 
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and the quiz were deployed via Blackboard learning management system. Quizzes were one of the 
graded tasks for continuous assessment, comprising a total of 14 points of the overall maximum grade 
for the module (100 points). Lectures were then used to explore topics aligned with learning outcomes, 
with the aid of a voting system (Mentimeter). 

2.3 Data collection 
After completing the module, students were asked to answer an anonymous, voluntary online 
questionnaire, as part of regular pedagogical monitoring. The questionnaire encompassed six 
closed-ended questions on flipped classroom with a positive-negative-unsure scale for responding, one 
closed-ended question on preference (traditional didactic lecture, flipped classroom, mixed, unsure) and 
one open-ended question for comments or suggestions.  

Data herein reported pertain to the 2017/18 academic year. 

2.4 Data analyses 
Numeric data were analysed using SPSS version 27. Missing values were excluded from the analysis. 
Textual data were coded and analysed for themes. 

3 RESULTS 

3.1 Response rate 
The pedagogical monitoring questionnaire was answered by 151 of the 411 students enrolled in the 
module in the 2017/18 academic year (37% of response rate). All respondents consented to the 
additional use of data for scientific purposes. We excluded from analysis six students with no contact 
with flipped classroom. 

3.2 Respondents’ characterisation 
The average age of respondents was 20 years (SD=3,7) and most were female (n=131; 90,3%). About 
10% were repeating the module (n=15; 10,3%) and 15,3% were working students (n=22). The majority 
of respondents reported feeling comfortable using computers (n=133; 91,7%). 

3.3 Views on flipped classroom 
Approximately half of respondents (n=79; 54,9%) considered flipped classes more interesting to attend 
comparatively to traditional didactic lectures (unsure n=24; 16,7%) (Figure 1). Additionally, 55,9% (n=81) 
of respondents agreed that flipped classroom contributed to their academic success in the module 
(unsure n=36; 24,8%). 

 
Figure 1. Students’ interest on flipped classroom vs traditional didactic lectures. 
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Almost 70% (n=98; 67,6%) of respondents agreed that individual work before lectures prepared them 
for in-class activities (unsure n=23; 15,9%). Moreover, about 75% (n=109; 75,2%) agreed that such 
preparatory work contributed to knowledge acquisition (unsure n=19; 13,1%).  

More than 85% (n=124; 85,5%) of respondents agreed that the use of Mentimeter as an interactive 
voting system was a satisfactory experience (unsure n=8; 5,5%). Additionally, the majority of 
respondents (n=116; 80,0%) stated that they would also like to use Mentimeter for in-class exercises 
during didactic lectures (unsure n=21; 14,5%). 

3.4 Preference concerning the instructional strategy 
As shown in Table 1, given the choice, 62,5% (n=90) of respondents stated they would prefer a mixed 
modality, combining traditional didactic lectures and flipped classroom. 

Table 1. Students’ pedagogical practice choice for theoretical lectures. 

 Frequency (n) Percent (%) 

Flipped classroom 25 17,4% 

Traditional didactic lectures  27 18,8% 

Mixed model 90 62,5% 

Unsure 2 1,4% 

3.5 Respondents’ comments on flipped classroom 
The open-ended question was answered by 60 students (41,4%). Data were categorized into benefits, 
difficulties, disadvantages and improvement suggestions. Thematic analysis illuminated the reasons 
underlying students’ views. 

The main perceived benefits of the flipped approach were promoting self-learning, spacing study and 
strengthening learning. Reasons explaining the lack of wider “buy-in” from students include perceptions 
of increased workload and beliefs about teacher-centeredness in classroom practices. 

Only one respondent expressed a negative perception about this strategy, stating it was “demotivating”. 

Opportunities for improvement included more time to clarify questions in-class (n=11), whilst nine 
respondents suggested a smaller teacher-student ratio for these lectures. 

4 CONCLUSIONS 
Our work contributes to the body of knowledge on the views of learners on flipped classroom; 
understanding students’ opinions and the context in which they are formed is important for teachers 
seeking to implement this instructional strategy.  

However, our work is not without limitations. Firstly, we used a non-validated questionnaire as part of 
regular pedagogical monitoring. Although a measurement scale for flipped classroom was recently 
published (4D_FLIPPED) [13], we are unaware of its psychometric properties in the Portuguese reality. 
Secondly, it is uncertain how the relatively low response rate may have affected our results. 

Overall, students perceived flipped classroom as a contributor to their academic success in the module 
and as more interesting to attend comparatively to traditional didactic lectures. Nonetheless, 
respondents' views were not unanimously positive, which is in accordance with previous studies.  

For example, a literature review reported that most students acknowledged that in-class activities in this 
strategy were either worthwhile or enhanced interaction and engagement, although negative views were 
also expressed. In this study, students' preferences for traditional teaching or flipped learning were 
ambivalent. [5] Another review yielded mixed results for students’ satisfaction [10]. 

Our results suggest that pre-class assignments (preparatory work) and in-class activities were adequate; 
the latter can be improved by increasing the time for clarifying questions and summarising key points at 
the beginning of the lectures.  

A preference for combining flipped learning and traditional didactic lectures in the module was 
expressed, suggesting that students do not want to abandon didactic lectures. This contrasts with a 
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study carried out in 48 first-year nursing students in Denmark, which found that 18% preferred traditional 
didactic lectures over flipped classroom, 41% preferred flipped classroom and 41% did not express any 
preference [14]. In our case, the mixed modality option was the most preferred, an option that was not 
explored in this Danish study [14].  

One reason that might explain the lower number of respondents choosing flipped classroom in our work 
is the fact that our sample is composed mainly of first-year students. These students may still have a 
strong “imprinting” of teacher-centredness from their past education journey in the Portuguese system, 
which arguably may wear off throughout their degree. 

Taken together, our findings suggest that flipped classroom can be used in conjunction with traditional 
didactic lectures to enhance active learning and contribute to a shift towards a student-centred 
paradigm. 
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Abstract  
In 2020, due to the global pandemic, a large part of the world population was affected, being confined 
to their homes, experiencing an unprecedented reality. The exceptional situation, caused social 
transformations, altering the daily environments and, of course, the educational one. Among the 
measures adopted, there was the closure of the educational centers, leaving millions of students without 
attending their face-to-face classes. Education, like other sectors, has found it necessary to adapt to 
this dizzying change, and abruptly implement a remote communication system supported by digital 
technologies for effective connectivity. In this scenario, the abilities of the students have been seen to 
adapt to these new virtual classroom conditions. In this way, online teaching becomes the new 
educational space, where teachers and students must articulate all their cognitive, affective and 
motivational strategies to promote successful learning. In this context, this experience was carried out, 
with the participation of sixth semester design students, in order to address the theme of packaging 
design for small objects / products, of their interest, that they would find within their confined 
environment. Since the circumstances prevented the search for a problem based on the exploration of 
the territory. This packaging had to be innovative and unique, with the own identity of the object to be 
packaged, rethinking and redesigning the original packaging of the chosen product. The methodological 
approach was observed in the origami technique, through which students intuitively discover, with a 
playful and exploratory attitude, the possibilities offered by paper. This creative practice makes it 
possible to specify the potential three-dimensional configurations, destined to the creation of a design 
appropriate to the requirements of containing, protecting and displaying the chosen product, preserving 
its characteristics and its particular identity. The variables that intervened in the development of the 
methodology were sequentially: Determination of the object. Typification, that is, definition of the 
qualities inherent in the object. Analysis of the requirements for use, function and emotional aspect of 
the packaging, which satisfies the visual sensory aspects of the user. Development and application of 
origami technique, following the rules, practices and conditions of origami. As a result of this experience, 
the students have conquered the exploration of a new tool to approach design, based on self-discovery 
and personal experimentation of new possibilities for creating three-dimensional shapes, using the 
origami technique. The packaging, achieved as a result, being very simple, was effective in improving 
the expression, presentation and display of the product, in coherence with the simplicity of its origin, a 
sheet of paper. The conclusion focused on the discovery of the infinite possibilities of a two-dimensional 
sheet of paper, to be able to transform itself, through folds and manual skill, into a three-dimensional 
configuration. Exploring origami encourages creativity and the sense of composition of shapes, 
sharpening the sensitivity and aesthetic sense in students. Turning out to be appropriate for packaging 
design, making it possible to learn in a playful and ingenious way with this, still unexplored practice. 

Keywords: Virtual classroom, packaging design, Origami. 

1 INTRODUCTION  
Last year 2020, the world had to face the most relentless challenge in decades, triggered by this new 
coronavirus disease, Covid-19 [1]. As a result of the pandemic and the actions to combat it, a large part 
of the world population was affected, by quarantines and the state of confinement applied [2], to stop 
the spread of the virus and reduce the health emergency [3], which in those moments were occurring in 
more than one hundred countries, in April 2020. Such confinement implies conditions of social 
distancing, isolation at home [4], drastic limitations on the freedom of movement of citizens, and 
suspensions of commercial activity and educational; only authorizing activities related to basic 
necessities, the acquisition of food and medicine, and assistance to health centres [5]. One of the areas 
in which an impact has been experienced is in the educational field, with the suspension of face-to-face 
classes [6], which represents a great challenge when implementing a distance communication system 
supported by digital technologies [7]. All these measures, which involve the closure of schools, in order 
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to stop transmission and prevent spread. The modification from face-to-face education to online 
education has undergone important transformations when it comes to teaching, with distance education 
taking centre stage in this scenario [8, 9]. The characteristic of distance education is the proposal of the 
environment, within which the training processes are developed [10], thus emerging a new learning 
space, the virtual classroom [11]. The virtual classroom is the means on the www, in which educators 
and learners meet to carry out activities that lead to learning [12], being created from information 
technologies, to provide content to students [13]. The virtual classroom should not only be a mechanism 
for the distribution of information, but should be a system where the activities involved in the learning 
process can be developed [14], that is, they should allow interactivity, communication, application of 
knowledge, evaluation and management of the class [15]. The integration of technological tools has 
significantly facilitated synchronous interaction [16], to get educational content to students, those who 
learn independently, during asynchronous times [17]. Within this context of the virtual classroom, new 
and different learning methodologies have been proposed [18], which are adapted to this non-face-to-
face modality, where the method and educational material play a relevant role that directly facilitates 
communication and learning, transmission of knowledge, aimed at achieving the learning objectives 
[19]. In this practical learning experience, the methodological approach of the ancient origami technique 
has been used to develop the design project of a packaging. Origami (ori = folding, kami = paper), a 
traditional Japanese art with paper, is a folding technique in which unique and complex three-
dimensional (3D) shapes are made from two-dimensional (2D) paper planes. It is considered a powerful 
weapon to motivate learning [20, p.9], that is, an educational art that allows the development of artistic 
and intellectual expression, favouring concentration, patience and discipline, which also increases 
creativity and stimulates the imagination [21]. On the other hand, it stimulates logical reasoning, multiple 
thinking, tolerance, attention, independence, group integration, self-control and cooperation in students 
[22]. As a pedagogical tool, it allows the development of different contents, not only conceptual, but also 
exploratory, linking it closely with the learning of geometry and mathematics [23]. Origami is considered 
both an art and a science [24], used in engineering, design and architecture, as a resource in the 
development of modular spatial configurations [25], derived from their geometric patterns, combinations 
of angles and lines, which they give rise to varied, complex and interesting three-dimensional shapes. 
A sheet of paper is transformed into space and shape, through folding, without cutting or pasting [26]. 
In essence, a flat object is transformed into another volumetric one, through a series of folds that turn 
the paper object into a new entity with a strength and structural characteristics superior to the original 
[27]. Through the origami technique, students undertake an unprecedented opportunity in the ideation 
of products with a utilitarian purpose, through a new source of inspiration and collaboration to respond 
to spatial-functional requirements based on folding [28]. The fold, as a creativity strategy, generates a 
project methodology that should be qualified as essential to apply to the disciplinary training of design 
students, from the reflection that supposes the conceptual and technical implications on the folded 
compositions [29]. Most origami structures are configured by repeating identical modules or units to form 
the desired pattern, the variety and complexity of which are governed by the order and orientation of 
their folds. These modules are formed from several folds and, therefore, the deformation of the structure 
is made more difficult and it remains more rigid [30]. This technique, obviously, can be applicable to the 
design of an innovative and resistant packaging, based on folding and in the absence of adhesives for 
forming. Exploring the spatial and material properties that arise from folded compositions in design 
enables us to creatively propose new methods and instruments of ideation in didactic experiences [31]. 
Origami becomes a project tool and a basic tool for acquiring skills in three-dimensional thinking, for 
packaging. The use of paper allows a wide range of approaches, experimenting with new project 
processes, and developing formal, spatial and material possibilities, which have relevant 
methodological, cognitive, instrumental and technological implications for the discipline of design [32]. 

2 METHODOLOGY 
For this experience of packaging design, approached by undergraduate students of the design career, 
the use of the Origami technique has been considered, as a didactic methodology for learning spatial 
concepts. Through this technique, students intuitively discover, with a playful and exploratory attitude, 
the possibilities offered by paper, allowing them to specify potential three-dimensional configurations. 
The origami methodology has been aimed at creating a design appropriate to the requirements of 
containing, protecting and displaying the chosen product, preserving its characteristics and its particular 
identity. 

The variables that intervened in the development of the methodology, sequentially were: 
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2.1 Determination of the object 
Due to the confinement due to the Covid-19 pandemic, the packaging project had to be carried out under 
the guidelines designed to develop it through the virtual classroom, so the choice of the object or product 
to be packaged has had to be restricted to the domestic space. In these circumstances and under strict 
quarantines, the students have not been able to carry out an exploration of their environment, in search 
of a local business or a product with its own identity from the territory that has required packaging 
designed for that purpose. 

In choosing the object or product, the student, according to their interests, has established a search and 
classification, verifiable in Table 1, of what is available in their homes, with the requirement of being an 
object that does not exceed the dimensions of 20 x 20 x 20 cms. by the final dimensions of the 
packaging. 

Table 1. Domestic objects /products classification. 

Typology according to the greater or lesser quality of individualism 

Items for individual use   
Functional factor 

Objects for personal use  
Aesthetic-affective factor 

home appliances kitchen items Watch Fragance bottle 

Ornaments Toys Cell pone Clothing accessories 

Technological resources Toiletries Jewels Shaver 

Desktop items Cookware Glasses  
Source: self-made. 

2.2 Definition of typologies 
The typification phase corresponds, on the one hand, to the definition of the destination function of each 
of the objects, that is, if it corresponds to a general individual use or if it belongs to the group of objects 
for personal use (Table 1). And on the other hand, the description of the perceptible, inherent qualities 
of each object, which are verified by the characteristics of fragility, delicacy, weight, size, materiality, etc. 
Edible products have not been considered for this experience because they require packaging with other 
types of requirements. 

2.3 Analysis of packaging requirements 
At this stage, once the product for which the packaging will be designed or redesigned has been chosen, 
an analysis is made of the type of product, which user it is aimed at, what type of needs it satisfies, use 
and function, that is, a qualitative description of the object to be packed. This is done in order that the 
container meets the requirements of containing, protecting and attracting, and that in turn, meets the 
formal-visual-sensory concordances, in order to satisfy in an original way, the sensitive and aesthetic 
aspect of the packaging. Analyze variables to achieve a sensory design, in correlation with the texture, 
surface, sounds in closures, smell, in short, attributes that generate communication at other levels, 
attracting the user through emotionality, meeting their expectations with an experience of use positive. 

2.4 Development and application of origami technique 
Considering that the value proposition of the design project for a container is in the construction based 
on origami, first of all the steps, rules, conditions and symbologies of this technique must be known, and 
then start the construction of the prototype. 

The first step is the choice of paper, dimensions and proportion, which can be a perfect square or a 
rectangle of precise measurements or a paper of irregular dimensions. Consider working on a smooth, 
solid surface. Then begin to experiment with folds, reviewing them so that they are better marked and 
to be able to change direction, they are the so-called acute folds. The movements should not be forced 
when making a fold, because it reveals the defects and marks of the fold. 

The complexity of the model will vary according to the final figure that you want to achieve to contain 
and protect the chosen object, for this, it is essential to make several prototypes in order to correct 
imperfections and discover the flexibility of the paper, depending on the effect, that you want to generate 
as a resulting figure. 
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For this experience, it has been possible to dabble in modular origami or also called assembly origami, 
consisting of making modules or pieces folded identically, putting them together or interlacing them with 
a specific order, like a puzzle, to achieve a three-dimensional model. These modules must be perfect 
and all remain the same, as they must fit seamlessly into the assembly of the whole. 

The figure should be created with various sizes of paper until the specific measurement required is 
obtained and once the prototype is defined, the type of paper, thickness, texture, color, is chosen for the 
final expression. 

There are a series of symbols used in origami, the most important to know are valley folds and mountain 
folds. Valley folds fold inward and are indicated by dashes (- - - -) and mountain folds fold outward and 
are represented by dots and dashes (... _... _), As seen in Figure 1, in this way the folds can be marked 
with their symbols to be able to replicate the figures. 

 
Figure 1. Valley and Mountain folding.  Source: self-made. 

3 RESULTS 
The students were highly receptive to working with a technique unknown to them, being willing to 
contribute in solving problems, developing their skills and abilities to work on the design of a container. 
Construction through origami is a process of mental and physical adjustment, which promotes 
adaptation to this new didactic experience in obtaining successful results. 

The implications of this experience in student learning are related to the discovery and exploration of a 
new tool to address the design process, based on intuitive and empirical inquiry into self-discovery of 
new possibilities for creating three-dimensional forms, from paper. Through the origami technique, the 
packaging, achieved as a result, can still be considered very elementary and rudimentary, an answer 
that is associated with that of a beginner and not a solution of someone experienced. Being a model 
where simplicity predominates, it was efficient in improving the expression, presentation and display of 
the product, since it achieves the task of packaging and protecting something inside, with a new 
expression. Working with origami has been easily applied to the virtual classroom, since from initial 
instructions, the student can develop their practice autonomously and independently. Although the 
virtual classroom is not the optimal space for a design student to learn, having incorporated the origami 
methodology has been a success in project didactics, since it is a creative practice that is developed 
more effectively in an individual condition. 

4 CONCLUSIONS 
The Origami project has manifested itself, in the students, as a fascinating way of experimenting in terms 
of shapes and as a great pedagogical value, whose objective goes beyond the learning of the three-
dimensional, almost like a philosophy. 

This methodology has opened a field of inexhaustible possibilities, which are offered by a sheet of paper, 
a sheet that from the two-dimensional, the plane, can be transformed into space, the three-
dimensionality. 
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Spatial expression originates from the fold and the student's manual ability to create it. The fold provides 
a geometric relationship between the superficial and volumetric configuration and the attribute of the 
plastic, the spatial and the formal. 

The folding of the paper becomes an effective tool, both for the construction of different forms and 
envelopes, as well as for the acquisition of skills in three-dimensional thinking. 

The experimentation with folds, from a sheet of paper, shows the virtues of this methodological proposal 
in the creative process, especially in its initial phase, developing and awakening the capacity and spatial 
vision in students. 

Inserting the origami technique in classrooms, even if they are virtual, has allowed the development of 
a design project, from confinement to homes, as it requires concentration, discipline and reflection, 
conditions in which it could be accessed from autonomy and independence. of the student, in work that 
is intrinsically personal. 

The geometry incorporated in the folding, achieves properties of rigidity, resistance and stability to the 
paper sheet, allowing to achieve shapes that do not deform and qualities that the material itself did not 
previously possess. 

Exploration based on origami encourages creativity and the sense of composition of forms, sharpening 
the sensitivity and aesthetic sense in students. Turning out to be an appropriate technique for packaging 
design, since it makes it possible to learn like a game with this, still unknown didactic practice. 
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Abstract  
Those problems and challenges that currently make up the planetary emergency situation have 
prompted various initiatives to promote awareness of the importance of sustainability, in all areas. This 
includes the position of higher education institutions, committed to learning ethical, social and 
environmental values. Integrating these contents as a fundamental part of undergraduate training, to 
inspire responsible behaviours, values and actions in future professionals and prepare them for making 
conscious and informed decisions. In the current study plans of the various disciplines, subjects related 
to ethics, sustainability and social responsibility have been incorporated, which as a whole are providing 
the bases for generating ecological awareness in students. In current educational settings and from an 
appropriate pedagogical approach, students can provide viable solutions in their context, allowing them 
to develop a systemic vision of reality and the possibilities of responsibly influencing their environment. 
To raise awareness from the classrooms, this experience proposes a model of pedagogical practice, in 
which third-year Design students face sustainable problems, raising awareness about them. For this, it 
has been proposed to project the design and development of a sustainable packaging, based on reuse, 
that is, it is not discarded immediately, it can be used on more than one occasion, generating savings 
for the producer and the consumer, collaborating with the environment, and in many cases, increasing 
the value proposition. The object / product to be packaged is chosen by the students according to their 
tendencies and motivation. The methodology addressed in this project focuses on the concepts used in 
biomimicry, through which students analyze and apply packaging solutions, observed in nature, in the 
definition of their problem. Biomimicry, applied in design, studies nature in its form-materiality-function 
balance, looking for solutions usable by man for his artificial environment. In the same way, it refers to 
imitating models, systems, processes or elements of nature to transfer them and solve human problems. 
The stages that were followed in the development of the methodology were: 1) Choice and 
characterization of the product for which the packaging will be designed. 2) Look for examples of 
packaging in nature and analyze how it solves them. 3) Develop the conceptualization process based 
on biomimicry. 4) Design of the packaging considering reuse in its occupation. The correlation, qualified 
in the results, between the observation of nature and the designs made by the students, show that they 
have managed to discover and successfully apply a discipline and method unknown, until now, to them. 
With it, the student has been able to create a reusable packaging design, from an unprecedented 
perspective, in symbiosis with the product, its protection and the sustainability of its environment. 
Likewise, it is concluded that the theme of packaging is an inexhaustible territory, in the same way that 
the opportunities for exploration are limitless, based on biomimicry, whose source of inspiration, nature, 
has also been useful for creation of new innovative technologies. And for this experience, a product with 
a longer useful life and not seen as immediate waste has been achieved with the packaging, whose 
technique also participates in the comprehensive training of the student. 

Keywords: Biomimicry, Reusable packaging, Sustainable awareness, Sustainability.  

1 INTRODUCTION 
Sustainable Development is humanity's commitment to maintaining production and consumption levels, 
without breaking the natural balances that ecosystems maintain [1]. Various initiatives have been 
launched to raise awareness of the importance of sustainability, the training processes in the university 
environment is one of them [2]. From its educational mission, the university should be positioned as the 
most appropriate environment to lead the creation of scenarios and forms of education for sustainability 
[3]. This is why one of the greatest challenges for universities for the 21st century is to promote and 
improve training, to get critical professionals capable of acting under the principles of sustainability [4]. 
Thus, Higher Education Institutions, like no other organization, generate very high socio-environmental 
impacts [5, 6] and have serious commitments to society to transform and understand, from their 
activities, sustainability in all its dimensions [7]. Currently, within the objectives of educational innovation, 
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is the integration of sustainable development, bioethics and social responsibility, as strategies for the 
acquisition of skills in sustainability [8] and generate ecological awareness in students [9], from an 
approach, community, constructivist and pedagogical [10]. One of the perspectives from which a 
transdisciplinary pedagogy towards sustainable consciousness can be approached in undergraduate 
studies is Biomimicry. Whose contribution makes it possible to strengthen the links between education 
and sustainability [11], from a bioethical perspective that proposes creative alternatives for change in 
human relations with nature [11]. The term Biomimicry, introduced by Schmitt [12], derives from the 
ancient Greek (bios), life, and (mimesis), imitation. In the 1990s, the American biologist Janine M. 
Benyus popularized it with her book "Biomimicry: Innovation Inspired by Nature." As defined by Benyus 
(1997), it is the science that “studies natural biological systems emulating forms, processes, 
mechanisms of action, strategies, to solve the challenges of each day, to find sustainable solutions to 
the project and technological problems of man, to replicate drawings and processes in new technological 
solutions for industry and research”. Since then, biomimicry has emerged as a transdisciplinary science 
to study, value and learn from nature as a model for design, as a measure during the evaluation of that 
design, and as a guiding mentor [13]. Man has always been inspired by Nature to find effective and 
efficient solutions to survive on the planet, increase their own comfort and quality of life [14]. In the 
design of manufactures, man has continuously imitated structures, shapes, geometric proportions, 
colours, rhythms, symmetries, functions of biological organisms with different purposes [15]. Therefore, 
today we can imitate Nature not only in morphological aspects but in its strategic, organizational and 
process models, extremely efficient and truly sustainable. Through this discipline, pedagogical and 
didactic bases have been implemented in the undergraduate classroom, in order to impregnate the 
principles of biomimicry [16] in the project that students must develop. The teaching of Design uses 
Biomimetics as a methodology of analogical reasoning, seeking inspiration and imitation of natural 
processes to generate ideas and thus find innovative solutions to complex problems, appreciating the 
intrinsic value of nature throughout the design process. [17]. Benyus [18, p. 13], has stated that 
biomimicry “Unlike the industrial revolution… the biomimetic revolution inaugurates an era based not on 
what we can extract from the natural world, but on what it can teach us”. Thus, the design based on the 
biomimetic orientation, seeks to raise awareness and sensitize undergraduate students of Design, to 
integrate in the material solutions, bio-literacy responses based on the inter-systemic model of nature 
[19]. Proposed the design of a packaging based on the biomimetic approach, since this product is one 
of the most polluting at present, as it still preserves the criterion of the culture of use and disposal [20, 
21, 22]. All over the world there is an important problem of air, water and soil pollution, caused to a great 
extent by the large volumes of waste that are generated daily and that receives little or no adequate 
treatment [23]. Since many packaging contain non-degradable materials, such as PVC plastic, 
polyethylene plastic, expanded polystyrene plastic, polyester plastic, etc., improper treatment and 
significant increase in packaging waste can lead to significant environmental implications [24 , 25]. 
Biomimicry represents the theoretical-practical union, as well as a creative epistemic tool to combat the 
challenges of the environmental impact [26] produced by packaging waste, which is the most urgent 
need today. Likewise, the biomimetic approach is one of the most innovative responses in recent years 
to protect the environment and improve the quality of life [27], through new sustainable consumption 
and production habits [28]. In the current educational spaces and from an appropriate pedagogical point 
of view, students can contribute with achievable resources, allowing them to develop a systemic vision 
of reality and the possibilities of responsibly influencing their environment. 

2 METHODOLOGY 
The methodology addressed in this project focuses on the concepts used in biomimicry, through which 
students analyze and apply packaging solutions, observed in nature, in the definition of their problems. 
Biomimicry, applied in design, studies nature in its form-materiality-function balance, looking for 
solutions usable by man for his artificial environment. In the same way, it refers to imitating models, 
systems, processes or elements of nature to transfer them and solve human problems. To address the 
Design process, Goel et al., [29] have defined two orientations based on biomimicry: a) driven by 
solutions, where an interesting biological phenomenon or mechanism inspires the search for possible 
applications, adapting it in the development of a new product, b) driven by problems, where the 
identification of a given problem stimulates the search for biological mechanisms that can help solve the 
problem. 

The methodology used for this experience falls into the category of problem-driven methodologies and 
its objective is oriented to the design of the packaging product, with special emphasis on sustainability, 
circular economy and respect for the environment. 
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For the development of their design project of a container, the students have followed the following 
stages based on biomimicry. 

2.1 Choice and characterization of the product for which the packaging will be 
designed 

To carry out this stage, the students have chosen the object or product, for which a container will be 
designed, according to their motivation and what they have available in their homes, since due to 
confinement due to the Covid-19 pandemic, they cannot choose their product based on an exploration 
of the territory. For this, a classification of domestic products was made, which were suitable for 
designing or redesigning a packaging with the project requirements. This classification includes only 
objects or products that do not exceed the dimensions of 25 x 25 x 25 cm. 

2.2 Look for examples of packaging in nature and analyze how it solves them 
At this stage, the students, once the object has been chosen, investigate how nature solves the problem 
of containing or protecting something, that is, in an analogous way, they look for examples of containers 
in the natural world, through which they can be inspired and imitate their most suitable solution for the 
product for which they must design their own packaging. To develop this stage, they have carried out 
research in both the plant and animal kingdoms, finding numerous examples of containers, which were 
classified according to their origin (Table 1). It has been observed that each species solves protection 
and containment in a different way, where form and materiality are closely articulated in the fulfillment 
of the objective of protecting life, in most cases. Biomimicry provides, in accordance with nature, a 
strategy to conceive the project idea with the innovative application of formal, functional and structural 
aspects at the time of ideation. 

Table 1. Examples of natural packaging used by students. 

Vegetable Kingdom Animal Kingdom 

Seeds Some flowers Eggshells Honeycomb 

Pea pod Corn leaves Bird nests Butterfly cocoon 

Some fruits Bamboo cane Snail shell Armadillo shell 

Walnut shells  Mollusk shells Turtle shell 

Peanut shells  Exoskeletons  
Source: self-made. 

2.3 Develop the conceptualization process based on biomimicry 
In this conceptualization phase, shape, structure and minimum effort, there are three relevant factors to 
be linked in the practices of experimental-conceptual design with Biomimicry, focused on a horizontal 
analysis or a systemic model of the natural heritage, observing the interdependence of forms and 
solutions between them and with the environment. Another vertical, based on the analysis of a model of 
nature referencing the functional qualities of plant and animal structures, to encode specific solutions 
for the design of objects, which in this case are packaging. From the natural reference, the student, 
through Biomimicry, builds artificial systems in analogy with living systems. In the process it points to a 
double movement, the observation and data collection at the time of the research and the innovative 
application of formal, functional and structural aspects, at the time of the project. The general 
perspective places Biomimicry, in the first instance, as a methodology capable of systematically 
promoting the design process (Figure 1), placing it in the definition and conceptualization stage of the 
project. Observing and analyzing nature, students are able to understand their structural, organizational, 
functional, expressive and economic relationships, in order to develop and apply methods that 
systematize these analogical relationships. 

2.4 Design of the packaging considering the reuse in its occupation 
Within the design process, there is a second instance, in which Biomimicry provides project needs, 
referring to flexibility in proposing solutions for the use process. In this sense, the solutions are precise 
and unprecedented, linked to the recycling and reuse of the proposed container (Figure 1), in order to 
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incorporate sustainability in the project phase, considering the care of the environment and reducing the 
environmental impact. Derived from this, the dimension of sensory, innovative interaction and the 
harmony with the functional and sensory needs of the users is incorporated into the design process, 
according to what the product wants to express. This way of approaching the design, generates changes 
in the culture of the project, since it implies thinking about the artifice from the essential that is the 
constitutive material, suggestive and communicating element, committed to the perception of users and 
also committed to the environment. The concept of reuse must be incorporated in the early design 
phase, articulating the formal and the material, in an innovative proposal that grants a second useful life 
to the container, whose results must be in tune with the experience of nature. 

From then on, the student observes how nature solves a problem with an appropriate form, a minimum 
energy expenditure and an adequate use of materials, fulfilling its objective efficiently, without producing 
waste. 

 
Figure 1. Design Process, according to Prodintec (2006). Source: self-made. 

3 RESULTS 
The text As a result of the methodological experience, the students have discovered that nature 
manifests itself as an exuberant and valuable source of inspiration and learning, for the design of 
products, of any kind and / or problem. When students observe and analyze a natural subject, they seek 
to reveal and interpret, among other principles that of efficiency, where biomimicry can provide important 
help to generate ideas and integral solutions in the creative journey of the project. 

Through the observation of nature, biomimicry, as a whole, allows the realization of empirical studies, 
project formulas, procedures, techniques and concrete experiences to configure a project culture. 

During the development of this project, the students have been able to perceive and verify that 
biomimetic is a differentiating tool that allows articulation to the sustainability model, because, when a 
product is born under the biomimicry paradigm, it necessarily integrates concepts of fairness and 
efficiency associated with saving the materials that compose it, as well as the productive and logistical 
processes necessary for its production and distribution, respectively. 

After the completion of the project, it has become necessary to emphasize the recognition of the study 
of natural systems, since through a process of abstraction, principles applicable to design can be 
enunciated, transferable, in turn, to the field of what artificial. 

The experience developed has meant a transformation in practice for the training of students in the 
design discipline, also applicable to the professional field, generating significant experiences when 
entering the world of nature. At the same time, it has incorporated innovation for its own projects from a 
renewed natural perspective. 

Another objective of incorporating biomimicry in the undergraduate classroom is related to internalizing 
the change in environmental awareness of sustainability, empirically, in the student, who is more deeply 
incorporated by experiencing it and developing it with a future vision of innovation Social. 
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By applying the science of biomimicry in research and educational contexts, it is possible to obtain 
constructive, functional and formal design results, synchronous with the experience of nature. Thus, an 
acute observation of how nature provides a solution to a problem with an improvement and 
insurmountable fairness, can lead to a synchro-design, a design in accordance with natural solutions 
and that creates artificial environments that effectively meet and satisfy needs. 

4 CONCLUSIONS 
Biomimicry used as a teaching methodology for the design process in undergraduate students has 
managed to be a very favorable tool, since the analogies that can be applied from nature to the artificial 
world are easily understandable and adaptable to non-problematic problems. so complex. 

The methodology from biomimicry becomes an exploratory pedagogical opportunity, where students 
connect with the natural environment, learn from it, analyze it, and then be able to transfer models, 
forms, structures or functions to the problem they must solve. 

This experience, which brings students closer to delving into the systems of nature, awakens in them 
an awareness of respect, care and protection of the environment and the ecosystem. The student makes 
contact with the systemic of the natural environment and realizes the benefits that nature provides to 
the environment and, at the same time, the infinite possibilities of learning that are opened through its 
imitation. 

Nature does not generate waste, everything is used and it is part of the closed cycle, it is what the 
students have tried to integrate in their design projects, a circular economy model, in which the 
containers are not thrown away, but rather by the On the contrary, they are assigned a second useful 
life, to incorporate, in them, the responsibility in the generation of waste. 

This methodological model that arises from biomimicry should be included in undergraduate curricula in 
Design, since it allows, on the one hand, to integrate it into the design process and, on the other hand, 
to prepare professionals more committed to the environment. 

Biomimicry can give rise to developing Biodesigns or Synchrodesigns, that is, designs that are in tune 
with natural models and in whose process the imitation of the natural archetype has been incorporated. 
In turn, the design in synchronicity with the natural environment, expands the field of research and 
exploration of the students, towards a more sustainable approach to the discipline, as well as opening 
paths to innovative ventures and new business ideas. 
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DEVELOPING PRE-SERVICE MUSIC TEACHERS’ CAPACITIES TO 
PREPARE AND LEAD ENSEMBLES IN AN ONLINE ENVIRONMENT, 

THROUGH AUTHENTIC IMMERSION IN A CROSS-CAMPUS 
PERFORMANCE 

Kathleen McGuire, JoAnne Harris 
Australian Catholic University (AUSTRALIA) 

Abstract 
In 2020, Music education students across two university campuses in different states in Australia 
participated in a collaborative performance assessment task, designed to reflect the real world of 
secondary school music teaching. During the COVID-19 pandemic, interactive classes and 
performance opportunities were necessarily restricted to an online, remote environment. The 
opportunity to provide authentic music ensemble experiences in this context became a particular 
challenge. 

Each student had responsibility for leadership and teaching of a piece of music representing a non-
Western culture. They were required to collaborate with a small group of peers to present ensemble 
pieces in a public performance. Due to COVID restrictions, one cohort completed the entire task 
online. Students completed an extended reflection in which they described their learning experiences 
and outcomes. This included exploration of their professional growth as music teachers, and the 
impact of the online environment. They were invited to participate in the research by sharing this 
reflection. 

Participants overwhelmingly reported that the project was a positive learning experience, with 
significant impact on the development of their skills as Music teachers and ensemble directors. In 
particular, those who completed the task online described powerful learning with regard to expanding 
their digital capabilities and confidence. These findings suggest that engagement in online 
collaborative Music performances could contribute to the development of music teachers’ capacities to 
operate successfully across contemporary education contexts. 

Keywords: Online learning, online music performance, music education, pre-service teachers, higher 
education, music ensembles, intercultural understanding. 

1 INTRODUCTION  

In 2020, Music education students in the Master of Teaching (Secondary) course participated in a 
collaborative performance assessment task, designed to reflect the real world of secondary school 
music teaching. The task involved preparing and presenting ensemble items in a campus-based 
cultural diversity event on two Australian Catholic University (ACU) campuses, located in Melbourne, 
Victoria (VIC) and Strathfield, New South Wales (NSW). Due to the COVID-19 lockdown in Victoria, 
the cohort in this state was required to switch from presenting on-campus to within an online 
environment. In addition to developing abilities to lead music ensemble rehearsals and performances, 
pre-service Music teachers in Victoria developed their capacity in using technology for online 
collaboration and performance delivery,  

The university’s bi-annual Cultural Diversity Concert aims to provide students with authentic 
performance and leadership opportunities in a community engagement setting. Through meaningful 
engagement in the assessment activities, pre-service teachers had the opportunity to develop best 
practices as teachers and as contributors to society. They build professional knowledge and skills 
relevant to the profession of Music teaching, as well as deepening their intercultural and World Music 
understanding. During the COVID-19 pandemic, when interactive classes and performance 
opportunities were necessarily restricted to an online environment, providing authentic music making 
experiences became a challenge.  

While it is likely the pandemic has caused only temporary changes to the methods used for the 
delivery of teaching and learning, experts suggest that an increased amount of online delivery will 
become the “norm” in future [1]. In order to best serve our pre-service Music teachers, therefore, we 
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must enable them to engage in and learn meaningfully from intercultural experiences in the remote 
setting. The online environment provided an engaging, technology-enriched and immersive student 
experience. 

Table 1: Definitions of terms or contexts. 

Term Definition or context 

Cultural Diversity 
Concert or Celebration 

Event held on Australian Catholic University campuses, also known as the Cultural 
Diversity Concert, Cultural Diversity Celebration, or the Cultural Fiesta. These terms 
are used interchangeably throughout this paper. 

Cultural Fiesta See: Cultural Diversity Concert 

Lockdown A period of restrictions enforced on populations by governments to limit the spread of 
COVID-19. 

Non-synchronous Content created offline, such as pre-recorded audio or video. Also known as a-
synchronous. 

Online learning Distance/remote learning via the internet. Also known as e-learning. 

Pre-service teacher A student learning to be a teacher, engaged in initial teacher education. 

Streaming Media content delivered via the internet in real time. 

Synchronous Live, real-time interaction (e.g. Zoom video call) 

2 METHODOLOGY 
The research methods for this study were approved by the Australian Catholic University’s Human 
Rights Ethics Committee (ref: 2020-167E). Every two years, postgraduate Music Education students 
participate in a collaborative assessment task that culminates in a public performance. The 
assessment requires each student to take full responsibility for leadership and teaching of an 
ensemble piece representing a non-Western culture. They each select repertoire, adapt it to meet the 
needs of their ensemble members, and teach the music to their peers. They collaborate with their 
peers to rehearse and present their ensemble items as part of a Cultural Diversity Concert hosted by 
Student Enrichment across all ACU campuses. 

In 2020, due to the extended lockdown in Victoria, students in Melbourne had to prepare and deliver 
their performances working entirely in an online environment [2]. Not surprisingly, this context 
presented unprecedented challenges, however also resulted in unanticipated positive learning 
outcomes and benefits to the community.  

After the performance in ACU’s Cultural Diversity Concert on October 8, 2020, all students completed 
an in-depth self-reflection designed to ascertain their professional learning broadly, and specifically the 
efficacy of the experience in the online environment. All students participated in these learning 
experiences, regardless of their decision to participate in the research or not. They were invited to 
consent to having their data used for research purposes. 

At the time of the performance, COVID-19 restrictions in Australia differed from state to state, 
reflecting the levels of infection in those regions [3]. As a result, the students in New South Wales 
were permitted to perform live on campus, whereas those in Victoria were in full lockdown and 
presented performances entirely online via synchronous introductions and video content prepared 
non-synchronously. These differences allowed researchers to make comparisons. 

Inherent to the design of this project is a post-performance reflection tool, comprising a choice of 
open-ended questions. Participants were guided to reflect on their professional learning in the 
following areas: the impact on their (or their students’) learning in music; development of their 
professional knowledge and practice, including curriculum knowledge, ensemble leadership, and 
technological skills; and benefits to the wider community including wellbeing and intercultural 
understanding. 

These questions allowed the efficacy of the project to be gauged using qualitative thematic analysis of 
participants’ written responses, examining topics as noted in Table 2. Findings will then be compared 
with insights from the literature, and commonalities between insights from the literature and the 
participants’ experiences in the Cultural Diversity Concert will be identified.  
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Table 2: Topic areas investigated in the data analysis. 

Tree Node Branch node Description 
Professional 
Knowledge 

Curriculum content Knowledge of specific curriculum learning outcomes, topics, content 
descriptors. Includes addressing general capabilities and cross-
curricular priorities. 

 Music pedagogy Knowledge/application of Music pedagogies. 

 Understanding diverse 
learners’ needs 

Knowledge of varying approaches to teaching and learning Music, and 
of ways of adapting materials and teaching processes to cater to 
diverse learning needs. 

 Engaging 
parents/community 

Recognition of the importance of engaging parents/carers and the 
wider community in the educative process and the performance. 

 Contribution to the 
common good 

Recognition of the potential for and responsibility of Music teachers to 
make a positive contribution to society. 

Professional 
Skills 

Ensemble directing/ 
leadership 

Guiding/teaching peers in rehearsal and performance execution. 

 Organisation Music selection, preparation and dissemination. Planning/scheduling 
rehearsals. Performance preparation. 

 Communication/ 
teamwork 

Interaction with peers as ensemble leaders and participants.  

 Personal performance Participant’s performance within an ensemble. 

Technology Collaboration online/ 
collaboration tools 

Online interfaces/platforms used in the collaborative process. 

 Editing tools Editing to combine audio and video recordings, preparing a 
performance video. 

 Online teaching Interaction with/teaching of ensemble members online, preparing 
performance elements. 

 Online performance Live (synchronous) presentation/introduction and pre-recorded video 
performance. 

 Challenges Access to equipment; Experience and developing skills. 

Participants’ reflections were supplemented by the lecturers’ (researchers’) observations of the 
learning process and the performance presentations. Feedback from audience members contributed 
an additional perspective and data source. 

2.1 Approach to data analysis 
Thematic analysis was undertaken in a three-stage process, loosely based on Strauss and Corbin’s 
approach [4], and QSRNVivo12 was employed to manage, query and sort the data. In the first stage, 
referred to as “open coding,” data was “broken down into discrete parts, closely examined, and 
compared for similarities and differences” [4]. The reflections were first read by the researchers to 
identify the “open” codes, and for each concept we created a “free node” in NVivo. The reflections 
were then analysed line-by-line and phrase-by-phrase and, using QSR NVivo12, almost all segments 
of text were coded under one or more of the headings or nodes. 

In the second stage – “axial coding” [4] – discrete codes were grouped and reorganised along 
thematic lines. This stage involved taking the categories which has emerged in open coding and 
linking them to all the subcategories which contributed to it [5]. During this stage we looked for 
patterns and generated hypotheses. 

In the final stage – “selective coding” [4] – we identified the central explanatory concepts. This 
provided a conceptual framework from which to develop our conclusions. 
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3 RESULTS 
Across all concepts identified in the thematic data analysis, data revealed aspects of participants’ 
development as pre-service Music teachers in the categories Professional Knowledge and 
Professional Skills, topics of growth or challenge identified by participants included Music pedagogy, 
understanding learners’ needs, ensemble directing, organisation, teamwork, communication, 
curriculum content, intercultural understanding, community engagement and student wellbeing. These 
will be explored in detail in further papers and presentations. For the context of the current report, 
results will focus on participants’ experiences and perceptions of working with Technology.  

Categories identified within the topic of Technology included: collaboration online, preparation tools, 
collaboration tools, teaching online, editing tools, performance online, audio-visual equipment and 
staging, and performance recording. Technological challenges were also identified. 

3.1 Collaboration online 
For the Melbourne participants, the collaborative process of planning, rehearsing and performing was 
executed entirely online due to COVID-19 restrictions. Unexpected challenges arose from the 
necessitated technological skills needed beyond those required for the assignment; many students 
reported having little or no prior experience in music and video recording and editing. As described in 
data segments from Participant C, the students worked with software and became more efficient in 
their approach to collaboration in the online environment. 
Participant C: 

This activity was a steep learning curve as several components involved in the preparation to 
the Cultural Fiesta were completely new concepts to me. […]  
Once the recording process was finished, collaboration was highly important with my peers as 
we all helped each other discuss the types of software we could use to record, mix, and attach 
videos to, such as GarageBand, Logic, Final Cut Pro X, and iMovie. All this was completely new 
to me, and was very tedious, and time consuming to grasp the concepts to create a work that I 
was happy with. Reflecting upon all of this, the communication in our group was a vital process 
in growing the skills in becoming a multi-faceted music teacher, allowing us to gain experience 
and the necessary practice to be flexible in the mediums we teach in the classroom. […] 
This was ultimately because of the online environment, as we had limited zoom interaction, our 
team worked as efficiently as possible during our allocated zoom time due to the fact that 
collectively we found online messaging hard to get a message across to one another. 

Despite, or perhaps due to the time-consuming nature of the online context, participants learned the 
importance of collaboration, communication and effective time management, and recognised that 
these are important skills for Music teachers. 

3.2 Preparation and editing tools 
The research grant awarded for this study included a budgeted item to cover short-term memberships 
for participants to access a premium online video recording application, such as Acapella [6] or 
equivalent. None of the participants opted for this, however, instead using audio or video equipment, 
software, or devices they sourced themselves. For a small number of students, this was an opportunity 
to apply existing expertise, as Participant A described: 

Preparing for the Cultural Fiesta enabled to me to use my strengths in audio recording and 
production. This was helpful in providing my peers with a backing track for recording their parts. 
[…] For example, I encountered difficulties in synchronising audio to video using mobile and 
desktop software, and had to employ several applications to achieve the final product [...] 
Additionally, whilst happy with the video presented, I believe it could have appeared more 
professional if we had been able to record the videos together in person.  

For most other students, however, music recording and editing was new to them. The lock-down 
conditions made it impossible for the university to provide hardware or software, and lecturer guidance 
was minimal. Students were thus largely self-directed in exploring and selecting tools and processes. 
Participant C described preparation tools used to record audio for the project, as well as approaches 
taken in selecting video recording tools and some of the challenges encountered: 
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I had no access to proper recording equipment at home, therefore a USB vocal microphone was 
purchased to allow me to record my parts at a sufficient quality of sound for my peers. In the 
same scope, my main instrument of drums also needed to be recorded for two pieces, this 
became an extremely difficult process as discussed above I had no access to proper recording 
equipment, and my very small apartment would only allow me to set up half of my drum-kit, 
limiting the creative options in terms of providing a sound that best represented the chosen 
cultural pieces. To overcome this, I rearranged my room to the best of my ability to allow as 
much as my full drum-kit as possible, additionally, I used several blankets and pillows to not 
only dampen the sound, but to try produce the best quality of sound, as I was only using the 
vocal microphone to record my part. Once the recording process was finished, collaboration 
was highly important with my peers as we all helped each other discuss the types of software 
we could use to record, mix, and attach videos too [sic] such as GarageBand, Logic, Final Cut 
Pro X, and iMovie.  

In the absence of face-to-face group rehearsals, students had to find other ways to teach and 
rehearse the material. Participant D described using existing audio recordings in the preparation 
process: 

We also benefitted from learning the songs prior to the rehearsals, by listening to the recording 
and reading the music sheets given. […]  

I was concerned about the difficulty of lyrics as it was not a familiar language. I was pleasantly 
surprised at how the vocalists were able to get most of the pronunciation prior to our first 
rehearsal and concluded that they benefitted from having a recording to reference to, and this is 
a good thing to keep in mind when arranging and deciding material for future performances. 

3.3 Teaching online 
The assignment required each student to teach a small group of peers in preparation for performance. 
Participants A and B identified adaptations they made in order to teach online, as well as benefits they 
gained from the experience. 

Participant A articulated that the experience helped them to develop technological skills which will be 
useful in their future teaching: 

Furthermore, given the climate of education during 2020, developing my skills in digital music 
technology will prove beneficial. Daubney and Fauntley (2020) suggest that the impact of 
COVID-19 will likely change music education for the foreseeable future, with many schools and 
teachers switching to online modalities. Thus, these skills will prove useful for future practice in 
music education. […] 

Furthermore, the technical challenges I faced during preparation for the online performance will 
serve to improve my future practice in a world where online and digital learning will be prevalent 
for the foreseeable future. 

Participant B also articulated an awareness of the increasing need for teachers to be equipped to 
operate in online environments, and of the increased complexities and demands of online teaching: 

With technical limitations and network delays, a live rehearsal was impossible so it was clear 
from the beginning that we would have to provide our fellow group members with enough 
resources, recordings and anticipate any challenges in advance so each can practice 
individually, record, then synchronise our audio and video recordings. […] 

Teachers require more preparation in an online environment to provide their students with more 
detailed resources and the increased workload for teachers was highlighted during the recent 
lockdowns with 75% of secondary teachers claiming they worked extra hours than usual and 
reporting increased stress levels, fatigue, isolation and excessive use of screen devices (Seah, 
Pearn & Acquaro, 2020, July 13). 

While it was not the original intention of the assessment task for students to be required to operate in a 
fully online environment, they adapted well and were cognisant of the benefits that this experience 
provided in building their music technological competence. 
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3.4 Performance online 
The online performance involved students each providing a synchronous introduction to the piece they 
led, then presenting their pre-prepared video performance within the streamed program. Fig. 1 is an 
invitation, sent to staff on the ACU Melbourne campus, showing the pieces presented by students in 
the Melbourne cohort. The Melbourne performance occurred directly following a livestream of the on-
campus performance in Strathfield. 

Participant B reflected on the online performance experience: “The learnings were multiplied by having 
to perform in an online environment and the unique challenges that this presented.” Again, participants 
recognised the benefits to their professional growth. 

3.5 Audience feedback 
Feedback provided by audience members attested to the quality of the performances produced by the 
students, and many remarked that they made an important contribution to the campus community. 

This looks amazing! Your [Melbourne] students are incredibly talented! Strathfield went really 
good too! JoAnne Harris was amazing and we received lots of good feedback as well. I am very 
happy with how the Cultural Diversity Celebration went. I hope that your students will be able to 
showcase their talent next year because we definitely need more of this on all campuses! (ACU 
professional staff member). 

 
Figure 1. Audience invitation, Melbourne campus. 

 

Fig. 2 shows feedback provided by audience members during the streamed performance.  
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Figure 2. Performance feedback, Melbourne campus. 

3.6 Challenges 
The participants indicated that they experienced various technical challenges imposed by having to 
teach, collaborate, prepare, and perform in the online environment. Most significantly, internet latency 
(or “lag”) caused irregular time delays between users. Therefore, readily available online 
communication platforms – such as Zoom – were unsuitable for practising or performing music 
synchronously with other musicians. [7] The participants reflected on the pros and cons of their online 
experience and finding suitable technological solutions, as illustrated in these text segments: 
Participant A: 

For example, I encountered difficulties in synchronising audio to video using mobile and desktop 
software, and had to employ several applications to achieve. […] 

Additionally, whilst happy with the video presented, I believe it could have appeared more 
professional if we had been able to record the videos together in person. […] 

Participant B: 

Due to current restrictions in Melbourne that prohibited physical gatherings, the Cultural 
Diversity Celebration event was held online, which inevitably came with a unique set of 
challenges but also learnings […] The learnings were multiplied by having to perform in an 
online environment and the unique challenges that this presented. […] 

Although I am a proficient user of audio recording and notation software, the biggest challenge 
was the video editing requirement. Thankfully I was able to utilise my experience working in film 
scoring and I anticipated the synchronisation challenges. I used a metronome sound to record, 
and for a couple of bars before starting in order to make it easier to sync them later by looking 
at the waveform and advised my group members to do the same. Later, after all the videos are 
synced the audio can be replaced to a version that does not include the metronome. […] 

Technical limitations were also a factor to consider and although all our group members had 
access to enough equipment to complete this task, some differences in terms of recording 
equipment and more significantly internet connection times needed to be addressed. This is 
also indicative to what teachers had to face during remote teaching, where one third of teachers 
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directly observed that their students from lower socio-economic backgrounds or living in remote 
areas had less access to technology than some of their better resourced peers. 

Participant C: 

This activity was a steep learning curve as several components involved in the preparation to 
the Cultural Fiesta were completely new concepts to me. Firstly, as I was required to sing for my 
peers chosen song, I had no access to proper recording equipment at home, therefore a USB 
vocal microphone was purchased to allow me to record my parts at a sufficient quality of sound 
for my peers. […] 

In the same scope, my main instrument of drums also needed to be recorded for two pieces, 
this became an extremely difficult process as discussed above I had no access to proper 
recording equipment, and my very small apartment would only allow me to set up half of my 
drum-kit, limiting the creative options in terms of providing a sound that best represented the 
chosen cultural pieces. […] 

3.7 Outcomes and benefits 
Although the assignment for these students did not intend to incorporate advanced technological 
components, such as those experienced by the Melbourne cohort, the data indicates benefits that 
enhanced their knowledge and skills as pre-service teachers. Since the beginning of the pandemic, 
the ability to teach online has become a necessity in many learning environments. In June 2020, in 
response to many countries moving to online learning because of COVID-19, Mary Burns wrote: 

Real learning in virtual environments will succeed only if we also invest in digital content and 
instructional know-how. […] Teachers who already have comfort with in-person teaching must 
also become online learners themselves as they discover what elements and instructional 
techniques work best in the virtual classroom. We need to: provide principals, teachers, 
students, and parents with technology training; [and] help teachers learn how to teach with 
technology both in class and remotely. [8]  

The project provided data and findings to enhance the learning and teaching of Music Education. In 
particular, the data on participants’ perceptions contribute to our understanding of the efficacy of 
participation in an online setting, both synchronously and non-synchronously. 

The unique challenges that the online environment presented us with encouraged me to find 
solutions, learn new skills and software particularly with video editing, and gave me a glimpse of 
the multifaceted role of the music teacher who, when in charge of community events and public 
performances, has to wear a variety of different hats. [Participant C] 

Although not a new phenomenon – the first online classes using the internet occurred as early as the 
1984 [9] – COVID-19 has accelerated online learning prevalence to all levels and sectors in many 
countries [10]. Music might have been omitted from the online learning subject list in the past, due to 
technological limitations as explained previously, but these postgraduate students found ways to 
succeed despite the challenges. As a result, the study revealed that Music educators can find ways to 
adapt to challenges by utilising technology as part of their pedagogy.  

4 CONCLUSIONS 
Participants overwhelmingly reported that the project was a positive learning experience, with 
significant impact on the development of their skills as Music teachers and ensemble directors. In 
particular, those who completed the task online described powerful learning with regard to expanding 
their digital capabilities and confidence.  

This experience has allowed me to learn and grow as an educator. The processes leading up to 
the Cultural Fiesta has [sic] equipped me with ICT tools I had not previously had, exercised my 
leadership and organisational skills, and most importantly furthered my understanding in non-
western music culture. (Participant C) 

All in all, this experience was unforgettable and rewarding […] (Participant D) 

The findings of the study suggest that engagement in online collaborative Music performances could 
contribute to the development of music teachers’ capacities to operate successfully across 
contemporary education contexts. While some academic subjects lend themselves more readily than 
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others to an online educational environment [11], the COVID-19 pandemic has created a need for 
online education across all subject areas. The study shows that Music education requiring an 
ensemble setting, especially when Music educators have access to suitable technologies, can be 
taught and learned successfully in an online setting. 

With the pressure on technological advancements to accommodate the dramatically increased need 
for online learning tools and interfaces – indeed, studies reveal a global increase by seven years in the 
acceleration of digitisation [12] – it is reasonable to assume that the technology-based limitations or 
challenges experienced by the participants in the study will soon decrease. Based on their willingness 
and ability to succeed in uncertain times and situations, these pioneering pre-service teachers are now 
poised to embrace the new world of post-COVID-19 education.  
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STUDENTS ARE NOT THE ONLY ONES NEEDING EMOTIONAL
SUPPORT

M. Komar

Jerusalem College of Technology (ISRAEL)

Abstract

Faculty in higher education are currently being confronted simultaneously on many fronts. Pedagogical
issues, both new ones and dormant ones that have been awakened, personal issues due to individual
and family health/quarantine constraints, professional/academic issues that were present beforehand but
are now even more acute. All these issues affect the emotional health of the faculty which directly affects
both administration and students.

How do we give faculty that much-needed emotional support? How do we support/maintain social
networking amongst academic and non-academic staff? How do we encourage and develop peer-
support? These are some of the major questions that need to be addressed in these challenging times.

A possible approach to addressing these issues is using the fundamentals of social and emotional
learning (SEL). SEL is the process of acquiring and applying knowledge, skills, and attitudes to develop
healthy identities, manage emotions and achieve personal and collective goals, feel, and show empathy
for others, establish, and maintain supportive relationships, and make responsible and caring decisions. 

The CASEL5 framework (casel.org) identifies 5 key areas within SEL:
• Self-Awareness
• Self-Management
• Social Awareness
• Relationship Skills
• Responsible Decision Making

Using these guidelines can help develop interventions in supporting social and emotional issues of
higher education faculty during these unique times.

Keywords: Faculty Development, SEL, Emotional well being, Higher Education.
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WEB-BASED ADVENTURES FOR RETRIEVAL PRACTICE (WARPS) 
TO INCREASE LEARNER ENGAGEMENT DURING THE ERA OF 

VIRTUAL EDUCATION AND THE COVID-19 PANDEMIC VIA 
STORYTELLING 

Jon Smart 
University of California - Irvine (UNITED STATES) 

Abstract  
While many instructors are accustomed to teaching in person, there was a dramatic shift into an online 
environment during 2020 due to the COVID-19 pandemic. It soon became apparent that stimulating 
interaction via video-conferencing platforms was a difficult task compared to the fluidity of in-person 
teaching. This dilemma left instructors feeling as if they were teaching to a blank screen while learners 
felt a loss of autonomy and personal connection in their education.  

To solve these issues, sessions were designed using a new format: “Web-based Adventure for 
Retrieval Practice” (WARP’s). This format utilizes gamification techniques to overcome barriers of 
discussion in virtual settings as well as encourage “retrieval practice” which is well supported in 
educational literature. Designed in a similar vein to the nostalgic “Choose-Your-Own-Adventure” books 
of the 1980’s, learners are tasked with making choices based on their content knowledge as well as 
how they decide they want their adventure to unfold.  

Split into groups of 3-5 learners, teams must debate amongst themselves which choices they will 
make and the reasoning they have to support their selection. Groups are faced with potential 
consequences of having made “bad” choices and then learn from those decisions as the story unfolds. 
An instructor for the session is present to debrief as learners progress through the adventure, but is 
encouraged to not to intervene in learner choices.  

Using storytelling to closely blend learning and game mechanics during these sessions, WARP’s 
prioritize transfer of knowledge from the semiotic domain of the game and into the practical settings. 
Surveys show learners endorse feeling more engaged with an increased value of their discussions 
during these sessions compared to traditional didactic sessions over a virtual platform.  

WARP’s were created utilizing the free platform of “Google Forms”. Questions take the form of multiple 
choice or free-text with the platform directing players to different branching pathways based on their 
answers. Sessions typically begin by presenting a story’s scenario which range from mirroring real-life 
such as being the emergency physician staffing a music festival, to more fantastical scenarios such as 
trying to escape a haunted house. Gameplay alternates between content questions and decisions that 
alter the storyline itself. This alternating format allows learners a sense of autonomy in their education 
as well as increased social engagement as teams bond over their shared storyline decisions. The 
benefit of the differing storylines also allows learners to replay the games as a new experience on their 
own at a later time for spaced repetition to help solidify their knowledge.  

The WARP is a format that may be easily implemented by any educator with a bit of imagination and a 
desire to increase engagement with learners. Further, once the game itself has been initially crafted it 
is easily used again. Several of the WARP’s were implemented for synchronous sessions throughout 
the 2020 academic year. Instructors especially commented on how easy and engaging the sessions 
were to run even though they did not design them themselves. This format provides an innovative 
method of increasing engagement in education, particularly over a virtual platform. 

Keywords: Education, technology, gamification, serious games, engagement, COVID-19, pandemic, 
virtual, web-based, retrieval practice, cooperative learning, storytelling. 

1 INTRODUCTION  
While many instructors are accustomed to teaching in person, there was a dramatic shift into an online 
environment during 2020 due to the COVID-19 pandemic. It soon became apparent that stimulating 
interaction via video-conferencing platforms was a difficult task compared to the fluidity of in-person 
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teaching. This dilemma left instructors feeling as if they were teaching to a blank screen while learners 
felt a loss of autonomy and personal connection in their education.  

To solve these issues, sessions were designed using a new format: “Web-based Adventure for 
Retrieval Practice” (WARP’s). This format utilizes gamification techniques to overcome barriers of 
discussion in virtual settings as well as encourage retrieval practice. Designed in a similar vein to the 
nostalgic “Choose-Your-Own-Adventure” books of the 1980’s, learners are tasked with making choices 
based on their content knowledge as well as how they decide they want their adventure to unfold.  

The principal educational framework used during the WARP format is the encouragement of “retrieval 
practice” which is well supported in educational literature.[1] During the game, players are tasked with 
using their current knowledge to answer questions related to the learning objectives. These questions 
vary in regards to which semiotic domain they address. [2][3] Many of the early questions are targeted 
only towards the learner’s framework of understanding abstract pathophysiology. However, as the 
learner progresses through the “adventure” they are tasked with translating the context of these 
questions into the semiotic domains of clinical presentation and treatment of patients. This use of 
scaffolding knowledge as the game progresses allows for deeper engagement with material. Along 
with retrieval practice, the theoretical frameworks of immediate feedback, guided simulation, 
cooperative learning, and examples are implemented into WARP sessions. 

Feedback, especially when immediate and constructive, has been shown to aid learning.[4] WARP’s 
allow for immediate feedback via multiple mechanisms. If the selection of students is incorrect, this will 
trigger an immediate debrief text to be shown explaining why their selected answer was correct or 
incorrect. When incorrect, players are tasked with selecting another answer based on their updated 
knowledge from the feedback of the incorrect answer they selected. Motivation to think critically about 
their choice selection is given in the context of the game via the consequence of they themselves or 
their patient “dying” in the context of the game. A faculty instructor for the session is also present in the 
Zoom room to debrief as learners progress through the adventure, but is encouraged not to intervene 
in learner choices before they are made. After learners discover the correct answer on their own, the 
faculty member then may elaborate further and provide extra feedback and context outside of the 
game itself if required. 

The WARP format also acknowledges learning principles in multimedia by allowing the game to 
progress at a pace set by the user. This “segmenting” of WARP’s is in line with established principles 
of multimedia in learning which describe that learning is improved when the pace is controlled by the 
learner.[5][6] This principle allows the learner time to cognitively incorporate knowledge into their 
existing framework before being presented with further knowledge. The WARP also allows for learners 
to reverse and reread recently covered information if they discover a gap in their knowledge during a 
later segment.  

WARP sessions aim to overcome barriers of discussion in virtual settings through the use of a “serious 
game.” Games begin by splitting learners into groups of 3-5 with teams needing to debate amongst 
themselves as to which choices they will make and the reasoning they have to support their selection. 
This framework encourages both cooperative learning as well as self- explanation. Groups are faced 
with potential consequences of having made “bad” choices and then learn from those decisions as the 
story unfolds. This group dynamic of cooperative learning is well supported by prior education 
research [7][8]. 

The WARPs include guided simulated patient encounters. These encounters are structured in a 
“guided” rather than “unguided” format to allow for learners to have a greater benefit in their 
knowledge acquisition from the activity.[9] Players are presented with a set of possible actions they 
may take to help their patient, however many of these options may in fact worsen their patient’s 
condition or even result in their death. However, through the magic of simulation, their patient is 
quickly “coded” and brought back to life with the students able to make a more correct choice based 
on the debrief given from the incorrect choice’s results. This “low-stakes” immediate feedback of 
simulation situated in the context of a patient encounter helps to emphasize how their basic science 
knowledge translates into the setting of the real- world.  

During the game, learners are presented with examples of problems to solve which has been shown to 
be beneficial, especially when done in an applicable context.[2][3][10][11] During the semiotic domain 
of the serious game, learners are tasked with solving problems in the context they would see in an 
actual clinical setting. These examples are presented to be worked one step at a time in order to 
assure the learner’s are able to establish a metacognitive approach to solving future similar problems.  
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2 METHODOLOGY 
Two sessions designed to teach third and fourth year medical students were conducted from April 
2020 to April 2021. Learning objectives for the sessions included the approach and management of 
altered mental status (AMS) and physiologic shock from the perspective of the specialty of emergency 
medicine (EM). WARP’s were created utilizing the free platform of “Google Forms”. Questions took the 
form of multiple choice or free-text with the platform directing players to differing branching pathways 
based on their answers. Students would receive differing ultimate endings to their adventure 
depending upon which choices they made as a group. 

Each session was conducted using the videoconferencing platform Zoom and began by presenting the 
story scenario which included the mirroring of the real-life scenario of being an emergency medicine 
physician staffing a music festival as well as the more fantastical scenario of attempting to escape a 
haunted house. In the session utilizing the “music festival” story, players were required to treat 
increasingly difficult patients presenting with altered mental status while responding to comedic 
narrative challenges. In the “haunted house” scenario, players found themselves attempting to escape 
dangerous situations based on their narrative choices while expressing an understanding of the 
pathophysiology and management of the four categories of shock. 

Gameplay alternated between content questions and decisions that altered the storyline itself as well 
as the game’s ultimate ending. This alternating format allowed learners a sense of autonomy in their 
education as well as increased social engagement as teams bonded over their shared storyline 
decisions. The benefit of the differing storylines also allowed learners to replay the games as a new 
experience on their own at a later time for spaced repetition to help solidify their knowledge.  

Sessions lasted approximately 1 hour per WARP game. During this time the student small groups 
debated amongst themselves which answers were correct as well as which choices they desired to 
make in the context of the game. An instructor was present and available to provide further feedback 
when necessary. Afterwards a summarizing debrief for the game was led by the instructor to reinforce 
the learning objectives covered during the session. 

3 RESULTS 
A total of 85 medical students over 12 months participated in the “Shock” WARP teaching 
pathophysiology and clinical management of patients in shock. 74 medical students participated in the 
“AMS” WARP which covered the approach and management of patients with altered mental status. 
After each session, students were asked a series of questions concerning their perception and 
enjoyment of the games using a 5-point Likert scale as well as given the opportunity for open 
feedback. The gamified sessions were generally well-received with student desiring similar sessions 
be conducted in the future. Comments from students included themes that they enjoyed the team-
based aspect of the games as well as the interactivity and creativity of sessions, especially when 
compared to their standard lecture sessions via Zoom. When asked in these anonymous surveys how 
the WARP sessions could be improved, students mentioned the “clunkiness” of the Google Forms 
platform as well as the desire for increased branching of the storylines but otherwise endorsed 
satisfaction with the activities. 

Table 1. Medical Student Evaluations Using a 5-point Likert Scale 

 
“I believe this 
activity helped 
prepare me for 

clinical practice” 

“I believe this activity 
helped prepare me for 

inservice/Board exams” 

“I would want to 
participate in a similar 

Gamified learning 
activity in the future” 

“The game 
itself 

was….” 

AMS (n=74) 4.7 4.6 4.8 4.7 

Shock (n=85) 4.6 4.6 4.7 4.7 

4 CONCLUSIONS 
The WARP is a format that is well received by students and may be easily implemented by any 
educator with a bit of imagination and a desire to increase engagement with learners. Through the use 
of the free platform of Google Forms, these sessions are able to be replicated by other educators 
despite resource limitations. This novel approach is particularly beneficial when implemented in the 
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virtual environment with the aim of encouraging discussion between learners. Once the initial time 
required to craft the game itself is invested, the WARP may be easily used again for future sessions. 
Instructors especially commented on how easy and engaging the sessions were to run even though 
they did not design them themselves. Overall the WARP format provides an innovative method of 
increasing engagement and student enjoyment via the combination of storytelling and retrieval 
practice when education takes place over a virtual platform. 
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ANALYSIS OF THE RUSSIAN UNIVERSITY TEACHERS’ ROLE IN 
THE PROCESS OF DISTANCE LEARNING INTHE CONTEXT OF THE 

COVID-19 PANDEMIC 

T. Oreshkina, L. Zabokritskaya, V. Krokhina 
Ural Federal University (RUSSIAN FEDERATION) 

Abstract 
In March 2020 Russian universities had to urgently switch to remote work with students due to the 
COVID-19 pandemic. This transition required the accelerated mobilization of various resources 
(organizational, material, technical). To ensure a continuous educational process in universities, first of 
all, was required a massive transition to distance learning. Various educational technologies were used 
to organize distance learning (online courses, LMS, as well as other digital communication 
technologies). As a result, many teachers had to develop digital competencies and solve non-standard 
problems. Teachers rushed to explore new digital platforms for themselves and remotely carried out 
lectures, seminars, laboratory classes. All questions on the organization of educational work were also 
resolved remotely. The university administration needed a clear understanding of the scope of work 
associated with this transition. For the effective organization of the educational process in the context of 
the coronavirus pandemic, an analysis of the teachers’ involvement in the distance learning process 
was carried out.  

The aim of the presented study is to trace the teacher’s role during the compelled transition to distance 
learning. The objectives of the study were: analysis of the term “involvement in distance learning”, 
development of a methodology for analyzing involvement in distance learning, analysis of the provision 
of Russian university’s disciplines with educational e-resources, as well as a direct analysis of the 
teachers’ role in distance learning. The article examines the teachers’ role in one of the largest Russian 
universities, the Ural Federal University (Yekaterinburg). The main research method is document 
analysis. The University’s internal report for all disciplines (V-15137) taught during March 2020 was 
analyzed as the main document. 

Keywords: distance learning, teachers’ role, the COVID-19 pandemic. 

1 INTRODUCTION 
In 2020, the COVID-19 pandemic has made its own adjustments to the educational process in higher 
education institutions. Lectures and seminars urgently went online, setting new tasks and challenges for 
teachers.  

Among the problems associated with the transition to distance learning due to the COVID-19 pandemic 
researchers mention the following: 

- slow Internet (for both students and teachers) [1; 2]; 
- lack of sufficient funding from the university [3; 4]; 
- lack of necessary equipment [2]; 
- increased workload on teachers because of the development of new skills and the translation of 

traditional courses into digital format [5]. 

All these difficulties forced teachers to quickly learn to work with limited resources, work remotely and 
master new technologies. Therefore, arose the question of the degree of teachers’ involvement in the 
learning process. 

There are various approaches to the interpretation of the concept of “teacher involvement in distance 
education”. First, a role-based approach can be distinguished. In the role-based approach, the 
teacher's involvement can be interpreted as mastering the corresponding role of the teacher and 
following this role, at the same time taking into account the distance learning format. Accordingly, the 
teacher may have a different level of mastering the role. This level is determined by the way a teacher 
follows certain patterns of behavior that are characteristic of the teacher / lecturer. The most 
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generalized roles in online learning were identified by A. Badia, C. Garcia and J. Meneses: online 
teacher roles of managing social interaction, instructional design, guiding the use of technology, 
learning assessment and learning support [6]. 

The second approach that can be identified in the scientific literature to the concept of “teacher 
involvement in distance learning” can be defined as activity-based. According to this approach, the 
involvement of a teacher in the educational process is, first of all, the activity level of an employee in 
making decisions, contributing to a common cause and conducting an active dialogue with the 
employer to improve working conditions [7]. Thus, the level of involvement is defined through the 
effect, to be more exact, through the economic effect, which the work of a certain teacher brings. This 
model takes into account how the teacher's work affects the efficiency of the university, respectively, 
for distance learning. To determine the amount of contribution made by a teacher within such a model, 
a quality management system is being built in the university. 

Based on the analysis of the approaches presented above, we can state that the mastering of the role 
by the teacher and his/her fulfillment of the list of fixed tasks aimed at achieving the goals of the 
university is very significant. Understanding and accepting their role motivates teachers for certain 
behavior. Updating the list of priority tasks helps teachers navigate and choose a model of 
professional behavior required by the employer. 

During the COVID-19 pandemic, teachers were tasked with enhancing social interaction with 
students, providing feedback and independent work in groups, transferring written materials into 
digital format, mastering new for most teachers digital software products, etc. The contribution of the 
teacher in such a situation can be evaluated through the results of his/her work in the organization 
and conduct of distance learning. 

At the same time, to give detailed instructions for the work and provide actually useful and timely 
feedback, the teacher must understand the technologies with which he / she works. Mastering these 
very technologies, in turn, requires even more time and involvement than conducting lectures and 
seminars offline. 

Wingo, Ivankova, and Moss noted that teachers are more involved in the educational process than 
usual when moving to distance learning [8]. The transition to the distance learning format is carried 
out urgently and requires updating of the teachers’ materials, therefore, you have to work more than 
usual and constantly be in the mode of resource mobilization. 

According to a 2019 study by the Higher School of Economics, university professors rate their level 
of proficiency in remote technologies low (3.2 points out of 5), and every fourth of them has never 
used remote video communication services to participate in webinars and video conferences in the 
last 3 years. In the distance format, the level of teacher involvement has changed, 84% of teachers 
felt that their workload increased significantly with the transition to distance learning [9]. 

In his analysis of the workload of teachers in the pandemic, Marek also emphasizes that many 
mentioned the urgent need to process, revise lecture notes in order to make them more detailed with 
pictures, diagrams and even videos, since it was not possible to demonstrate things in person [10]. 

In the first weeks of the coronavirus pandemic, the situation was complicated by the fact that there 
was still no uniform methodology for transitioning education to the online format. Teachers had to 
develop work plans themselves, independently regulating the level of their involvement in the 
educational process of the online format. Universities needed information that would provide an 
understanding of the starting situation to develop effective management decisions. 

2 METHODOLOGY 
The pandemic required the university to make an urgent and complete transition to distance learning. 
This, in turn, required the teachers to fully transform educational materials into electronic form and 
provide support for these materials. To prepare for this transition, an empirical study was carried out 
at the Ural Federal University (UrFU) based on the analysis of documents (data from university 
reports). Each of the UrFU departments completed a report on the applied electronic educational (EE) 
and distance learning resources (DLR). For each discipline teachers had to indicate the used forms 
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of providing materials, the provision of their courses, the activity of students in the courses and other 
information. 

Information was provided on 15137 disciplines read at UrFU (by teachers), for each training program 
and student group. All the data in the report were filled in by the teachers themselves and checked by 
the responsible representatives of the departments. The study was conducted at the end of March 
2020. We carried out statistical processing and data analysis in this report. First of all, a methodology 
for analyzing the teacher’s role in distance learning was developed and tested. 

To determine the teacher’s role in distance learning, we took into account such indicators as: the 
volume of lecture, seminar and laboratory work carried out in a distance format, the number of videos 
published on educational platforms, electronic tests, control questions, assignments for independent 
work and homework, as well as the number of assignments that has been checked and teachers' 
answers to students’ questions. Each of the indicators was evaluated in points. The final indicator of 
involvement was based on the sum of points and was assessed in terms of institutions, directions and 
levels of training. The maximum allowable involvement score is 10 points. 

The calculation of the disciplines provision is made on the basis of such data as: the provision of 
disciplines with video materials, text materials, tests, control questions, homework, educational 
assignments, laboratory work and other technologies. The calculation was carried out in terms of 
institutions, directions and levels of training. 

3 RESULTS 
It’s important to note that UrFU is a large regional university of the Russian Federation, currently there 
work 3921 teachers and over 36,000 students study. UrFU consists of 12 institutes and has 3 branches. 
These are such subdivisions as:  

1 Institute of Natural Sciences and Mathematics (INSM) 
2 Institute of New Materials and Technologies (INMT) 
3 Engineering School of Information Technologies, Telecommunications and Control System 

(ESIT) 
4 Institute of Construction and Architecture (ICA) 
5 Institute of Open Education Technologies (IOET)  
6 Institute of Physical Culture, Sports and Youth Policy (IPCSaYP) 
7 Institute of Fundamental Education (InFE) 
8 Institute of Economics and Management (IEM) 
9 Ural Humanitarian Institute (UHI) 
10 Ural Power Engineering Institute (UPEI) 
11 Institute of Physics and Technology (IPT) 
12 Institute of Chemical Technology (ICT) 

First of all, in the context of an emergency transition to remote work with students in connection with 
the COVID-19 epidemic at UrFU, we were interested in the issue of the disciplines provision with 
electronic educational resources, since the very possibility of a quick transition of the university to full 
distance learning depended on this indicator. 
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Fig. 1 Provision of disciplines with electronic educational resources of UrFU in the context  

of educational structural divisions. 

In calculating the disciplines provision with electronic educational resources, all disciplines that had a 
course structure, a developed program and educational materials for working with students were taken 
into account. The calculation data showed that at the end of March 2020, 61% of all groups studied at 
UrFU using electronic educational environment (EEE). At the same time, the distribution of provision 
among the structural divisions of UrFU was very uneven, so if in the Krasnoturinsk branch it reached 
100%, then in INSM the provision of disciplines was at the level of only 2.3% (see Fig. 1). It was also 
revealed that the provision of humanitarian disciplines is slightly higher among humanities in comparison 
with technical disciplines. In addition, the provision of master's programs was found to be low compared 
to undergraduate programs. All these problems showed the need to develop a program for the transition 
of the university to distance learning, taking into account the individual characteristics of each of the 
structural divisions of Ural Federal University. 

Further analysis of the data obtained showed that the disciplines provision with electronic educational 
resources at UrFU is carried out by placing resources on internal platforms, such as Hypermethod 4g 
and Moodle. On external educational platforms at UrFU, as of March 2020, less than 1% of student 
groups were engaged. So, Fig. 2 shows the number of student groups studying on the opened platform 
opened.ru and other independent external platforms. Today opened.ru is one of the leading educational 
platforms in the Russian Federation. 

 

Fig. 2 The number of groups that used open-access educational platform opened.ru  
and other external resources. 
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According to the data presented in Fig. 2, it can be seen that in UrFU there was not only a low disciplines 
provision of student groups located on external (leading) educational online platforms, but also a very 
uneven distribution of such disciplines among the departments of UrFU. 

In addition to solving the problem with the provision of electronic courses, the effective work of the 
teachers themselves with the EEE is also important. In order to assess the effectiveness of teachers 
work, we calculated the indicator of the teachers involvement in the work with EEE. 

The calculation of this indicator was carried out for all key types of teachers activities in electronic 
courses, such as the teachers involvement in lecture webinars, preparation of video materials, test 
assignments and other types of activities. 

Tab. Indicator of the involvement of teachers in the work with EEE 
   

Percentage distribution of teacher involvement on a 10-point scale 

Institute The number of 
teachers 0 1 2 3 4 5 6 7 8 9 10 

INSM 94 43,6 36,2 3,2 10,6 6,4 0 0 0 0 0 0 
INMT 982 21,2 29,1 19,7 15,2 12,2 1 1,1 0,5 0 0 0 
InFE 110 37,3 15,5 15,5 14,5 12,7 2,7 1,8 0 0 0 0 
IEM 694 14 28,7 23,3 11,5 15,6 2,6 1,4 2,4 0,5 0 0 
ESIT 689 35 19,7 15,8 10 14,5 2 1,6 1,4 0 0 0 
ICA 306 12 19,3 32,7 13,1 19,3 3,3 0 0,3 0 0 0 
IOET 58 22,4 12,1 15,5 17,2 25,9 1,7 3,4 1,8 0 0 0 
IPCSaYP 85 22,4 18,8 23,5 12,9 16,5 3,5 1,2 1,2 0 0 0 
UHI 1739 17,2 23 20,9 16,9 20,4 1,2 0,3 0,1 0 0 0 
UralENIN 467 22,4 18 19,7 13,1 20,6 4,5 1,5 0,2 0 0 0 
IPT 406 22,9 31,8 19 10,8 11,8 1 0 2 0,7 0 0 
ICT 227 13,2 32,6 25,6 19,4 7 1,3 0,4 0 0,5 0 0 
Kamensk 61 1,6 14,8 4,9 1,6 57,4 1,6 14,8 3,3 0 0 0 
Verkhnyaya Salda 29 3,5 34,5 24,1 6,9 3,4 6,9 13,8 6,9 0 0 0 
Krasnoturinsk 5 20 20 0 60 0 0 0 0 0 0 0 
UrFU total 5952 20,7 24,5 20,4 14 16,6 1,9 1 0,8 0,1 0 0 

 

In total, 10 different types of activity were recorded. The maximum value for this indicator was estimated 
at 10 points (when the teacher worked with all types of activities in the course). The lower the score, the 
less was the teachers involvement in this department of UrFU. High enough involvement is stated when 
reaching 5 or more points, 3-4 points characterize average involvement, 0-2 points – low. 

The report shows that a rather low teachers involvement in work with EEE prevails at the university 
(more than 60% of disciplines). Good teachers involvement is demonstrated by ITOO (25.9% has 4 
points), as well as branches in Krasnoturyinsk and Kamensk-Uralsky. 

4 CONCLUSIONS 
Thus, as a result of the data analysis on the disciplines provision with electronic educational resources, 
there was revealed the need to intensify work with teachers to develop significant volumes of disciplines 
at UrFU. In each structural division was determined the amount of work it was required to carry out. 
Significant amounts of funding were allocated for the transfer of training to a distance learning format. 

Also, in the course of the study, we recorded a fairly low level of teachers involvement in distance 
learning. The average level of involvement was established only in 2 structural divisions out of 15. All 
these rather serious problems greatly impeded the effective transition of the university to distance 
learning during the pandemic. 
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It is worth mentioning that at UrFU, before the start of the pandemic, it was planned to transfer at least 
20% of all educational content to distance educational technology, but as a result, by June, all 100% 
[Koksharov] had switched to it. Such a quick transition was ensured through such measures as: 

• a developed program of financial support for the development and placement of discipline 
programs by teachers of UrFU on external training online platforms, such as opened.ru and 
others; 

• purchase and updating of internal software products to provide distance learning; 

• training and advanced training of teachers to work with new software products and the 
development of distance courses; 

• strengthening the department of remote technical support for teachers. 

All of the above mentioned measures resolved the crisis and helped the university to successfully 
continue carrying out educational activities in a distance format. According to a number of researchers 
([11], [12], [13], [14]), full-fledged distance learning, using online platforms, can be even more effective 
than traditional training, if constant access to electronic educational resources is provided, navigation 
and feedback issues are worked out, various simulators and training simulators, machine learning 
algorithms are used to adapt the educational resource for each student. In the context of a lockdown, 
Russian universities got an idea of both the pros and cons of using distance learning technologies. The 
involvement of university teachers in the development of new information technologies, the development 
of psychological and pedagogical aspects of distance learning, the principles of new digital didactics are 
the key factors in the transition of universities to education in a digital environment. The universities face 
the task of forming a systematic approach to the formation of a digital educational environment, 
improving the skills necessary for employees to acquire and update competencies, knowledge and 
abilities to work with products and services of the digital environment. 
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THE EFFECT OF INTERACTION AND ACADEMIC SELF-EFFICACY 
ON CONTINUOUS USE INTENTION THROUGH STUDENT 

ENGAGEMENT IN MOOC 

L. Zhang, H. Song, K. Lee 
Chungang University (KOREA, REPUBLIC OF) 

Abstract 
Massive Open Online Courses (MOOC) provides open access to learning opportunities for numerous 
online learners. Despite the seemingly unlimited access to learning through MOOCs, many studies point 
out the problems such as MOOC's low completion rates and the high dropout rates of MOOC learners. 
Therefore by analyzing factors that influence learners’ behaviors and continuous participation in MOOC 
and applying for interventions for learners, is of significance to improve the completion rates for MOOC. 
The purpose of this study is to investigate how to facilitate learners' engagement and continuous use 
intention in MOOC. Specifically, this study used structural equation modeling to examine the 
relationships among academic self-efficacy, interaction, student engagement, and continuous use 
intention in MOOC. For the data analysis, an online questionnaire survey was conducted with 405 
learners who were taking MOOC courses in Korea. The results are as follows. First, interaction, 
academic self-efficacy, and student engagement had a significant effect on continuous use intention. 
Second, interaction and academic self-efficacy had a positive effect on student engagement. Finally, 
student engagement was found to mediate the relationship between interaction, academic self-efficacy 
and continuous use intention in MOOC. These findings suggest directions for designing and 
implementing effective instructional strategies in MOOC in terms of learners’ characteristics. 

Keywords: MOOC; interaction; academic self-efficacy; student engagement; continuous use intention. 

1 INTRODUCTION  
Massive Open Online Courses (MOOC) has acquired increasing attention from global educators and 
learners, featuring massive openness and individualization in the process of diversifying forms of online 
learning. Since its launch in 2008, MOOC has embraced multiple learners from all over the world with 
the unique advantage of free access to lectures regardless of educational level, geographical location, 
language, or time. However, despite such expectancy about MOOC's performance, questions have 
been raised about its low completion rate. Since frequent dropout weakens the sustainability of MOOC, 
further research needs to explore factors that enhance MOOC's academic continuity to derive practical 
teaching design strategies that will maximize MOOC's utilization. 

Interaction can be considered as a factor that can facilitate the continuation of learning in MOOC. 
Interaction refers to situations, events, and communication in which knowledge is shared with others in 
the course of education (Marino, 2005). Interactions between learners and learners as well as learners 
and professors have been found to enhance learners' emotional engagement and improve learners' 
active learning (Molinillo et al., 2018), and online interaction has also been found to lead to higher levels 
of learning outcomes (Inan et al., 2017). Hew (2016) discovered five factors influencing learners' 
engagement and course completeness, and interaction with other learners, instructors, and diverse 
materials was found to enable self-directed learning and sharing knowledge with other learners (Hew, 
2016). From these prior studies, it could be predicted that interactions affect continuous use intention in 
MOOC, achieve learning objectives and have substantial impact on learning effects such as completion 
and learning satisfaction (De Waard et al., 2012; Koutropoulos et al., 2012). Interaction has been studied 
as an important variable in e-learning environments, but few have actually examined learners' interaction 
in the MOOC environment. So far, there has been little discussion about how interaction affects 
satisfaction and continuous use intention in MOOC courses, which requires more specific research 
based on prior studies. 

Self-efficacy is a construct meaning one's belief or conviction in oneself in regards to being capable of 
performing a particular action or task successfully, which has been reported to affect interest in learning 
and academic performance (Holland, 1987). In general, learners with a higher academic self-efficacy 
have higher motivation for learning, self-regulation, and strive to achieve their goals without giving up 
even when facing difficulties. Self-efficacy can be thought of as a predictor of academic success for self-
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directed lifelong learners. Strong academic self-efficacy beliefs and self-directed learning behaviors are 
likely to become more important to students as they seek to manage their learning in technology-
mediated learning environments such as information technology (IT), remote education, and MOOC, 
rapidly transform their learning patterns. Prior studies have revealed mechanisms for how learners 
participate and interact in MOOC (Anderson et al., 2014; Zimmerman, 2012), but have not dealt with the 
effects of academic self-efficacy on learning effects and continuous use intention in MOOC 
environments. Therefore, this study set out to access the effect of academic self-efficacy in the MOOC 
environment on learners' characteristics, such as interaction and student engagement, and on 
continuous learning intention.  

According to a study by Bean and Metzner (1985), student engagement has been identified as a critical 
factor in academic achievement and dropout. Engagement refers to the state of being fully absorbed 
and focused on the activity (Buil et al., 2019). When you are interested in activities, enjoy the experience, 
and engage yourself in them, beyond just being involved in learning activities, you can meet teaching 
objective goals, which leads to learning outcomes (Park Kyung-eun et al., 2019). Previous studies have 
shown that online learners who are engaged in learning tend to complete courses, while disengaged 
students have higher dropout rates (Banna et al., 2015; Brit et al., 2015). The reason why learners often 
give up halfway in e-learning environments is that they fail to engage themselves in learning with the 
curiosity of knowledge, academic self-efficacy, and motivation. Therefore, student engagement can be 
predicted to have a mediating effect in the relationship between learner factors and learning effects in 
the MOOC environment and to have a positive impact on continuous use intention. 

While earlier works primarily focused on verifying learners' interaction effects through MOOC, there are 
insufficient studies about the analysis of complex structural relationship with academic self-efficacy and 
student engagement. For this reason, this study seeks to find the impact of interaction in MOOC on 
student engagement and MOOC's continuous use intention and verify the effects among the variables. 
We expect this study to provide practical materials necessary to suggest the directions of MOOC's 
lecture design. 

A research model was established as shown in <Figure 1>. The research hypotheses are as follows: 

• H1. Interaction, academic self-efficacy, and student engagement have direct effects on 
continuous use intention in MOOCs.  

• H2. Interaction and academic self-efficacy have direct effects on student engagement in MOOCs. 

• H3. Student engagement has a mediating effect on the relationship between (1) interaction and 
continuous use intention and (2) academic self-efficacy and continuous use intention in MOOCs. 

 
Figure 1. Research Model 

2 METHODOLOGY 

2.1 Respondents 
This study conducted a survey with students who took courses opened at K-MOOC. Among the 421 
students who completed the survey, we used the data from 405 of them; we eliminated data which were 
unfaithful or invalid responses. Among the participants, there were 172 women (42.5%) and 233 men 
(57.5%). The number of people in their 20s were 316 (78.0%) accounting for the highest percentage, 
followed by 50 people in their 30s (12.3%), 33 people under 20 (8.1%), and 6 people over 40 (1.5%). In 
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addition, there were 253 college students (62.5%), 65 office workers (16.0%), 65 graduate students 
(16.0%), and 13 self-employed people (3.2%). 

2.2 Instruments 
In this work, key variables include interaction, academic self-efficacy, student engagement, and 
continuous use intention, and the instruments for variables were derived based on prior studies. We 
selected interaction and academic self-efficacy as independent variables, student engagement as a 
parameter, and continuous use intention as a dependent variable. Specifically, interaction contains 24 
items, academic self-efficacy contains 9 items, and continuous use intention contains 4 items. Student 
engagement has 19 items with 3 sub-variables of behavioral engagement, emotional engagement, and 
cognitive engagement. We applied item parceling to reduce problems such as the complexity of the 
model, the goodness of fit, and the significance of the path coefficient. The components, the numbers 
of items, source, and reliability of each variable's measurements are as shown in <Table 1>. 

Table 1: Measurement Instruments 

Variables N of items Source Reliability 
(Cronbach’s α) 

Interaction learner-instructor 13 I. Kang, J, Lee (2009) 
Strachota (2006) 

Hone & El Said (2016) 
J, Jang (2016) 

0.940 

learner-learner 5 

learner-contents 6 

Academic Self-efficacy 9 Pintrich & DeGroot (1990) 0.917 
Student engagement behavioral 5 Sun & Rueda (2012) 0.921 

emotional 6 
cognitive 8 

Continuous use intention 4 Alraimi, Zo & Ciganek (2015) 0.850 

2.3 Data Analysis 
The goal of this research is to identify the relationship among independent variables and parameter that 
affects the continuous use intention in a MOOC environment. The collected data were used by SPSS 
23 and AMOS 26 statistical analysis programs to conduct empirical analysis. First, we used frequency 
analysis to analyze the demographic characteristics of those surveyed and MOOC-related 
characteristics. Second, we verified the normality of the data by performing descriptive statistics (means, 
standard deviation, kurtosis, and skewness) of the variables. Third, we used Cronbach's α coefficient 
and performed a confirmatory factor analysis to verify the reliability and validity of the measurements. 
Fourth, we performed Pearson correlation analysis to find out the correlations among the key variables 
in the research model. Fifth, multiple regression analysis was performed to empirically verify the 
influence relationship between variables in the research model. Finally, to examine student 
engagement's mediating effect, we verified the statistical significance of the indirect effect by conducting 
bootstrapping. Bootstrapping was performed 5,000 times and a 95% confidence interval was established 
to verify the statistical significance of the parameters. 

3 RESULTS 

3.1 Descriptive Statistics and Correlations Between the Variables 
To confirm the multivariate distribution normalization of the collected data, we analyzed the averages, 
standard deviations, skewness, and kurtosis of the variables. The skewness ranged from -0.832 to 
0.107, and kurtosis ranged from -1.051 to 1.19. Because the standard kurtosis is smaller than 3 and the 
kurtosis is smaller than 10, all the normalization standards were satisfied—that is, the current data 
satisfied the assumption of multivariate normal distribution (Kline, 2011). To investigate the correlation 
and significance of the variables in this study, we used specific Pearson correlation coefficients and 
found that the correlation between variables is statistically significant (p<0.01). 
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3.2 Assessing the Measurement Model 
We examined the model fit of the measurement model and the results are illustrated in <Table 2>. The 
CFI (comparative fit index) was 0.985, TLI (tucker-Lewis index) was 0.983, SRMR (standard root mean 
residual) was 0.029, and RMSEA (root-mean-square error of approximation) was 0.031, indicating a 
good model fit.  

Table 2: Fit Statistics for the Measurement Model 
 

χ² p CFI TLI SRMR RMSEA 

Measurement 202.104 0.000 0.985 0.983 0.029 0.031 

n=405 

3.3 Assessment of Structural Model 
The proposed structural model demonstrated a good fit for the study data as presented in assessing the 
measurement model. We used the same indicators as used for the measurement model. To verify the 
impact relationship among the variables, we conducted Latent variable path analysis. The results are 
first, the standardization coefficient of interaction on student engagement is 0.564, which means it’s 
statistically significant (p<0.001). Second, the standardized coefficient of academic self-efficacy on 
student engagement is 0.356, which means it’s statistically significant (p<0.001). R2 of student 
engagement of the model is 0.547, 54.7%. Third, the standardized coefficient of interaction on 
continuous use intention is 0.381, which means it’s statistically significantv(p<0.001). Fourth, academic 
self-efficacy has a positive effect on continuous use intention and the standardized coefficient is 0.179 
(p<0.001). Finally, student engagement has a positive effect on continuous use intention and the 
standardized coefficient is 0.340 (p<0.001). R2 of continuous use intention of the model is 0.559, 55.9%. 

3.4 Mediation Analysis 
To examine student engagement's mediating effect, we verified the statistical significance of indirect 
effect by conducting bootstrapping 5,000 times and the bias-corrected 95% confidence interval has no 
intermediate effect with zero, and the mediating effect without zero is statistically significant. The 
mediating effect can first be determined if the independent variable has a significant indirect effect on 
the dependent variable. In this case, if direct and indirect effects are simultaneously significant, it means 
a partial mediation. A direct effect is a complete mediation if it is not significant, but only indirect effects 
are significant. First, interaction has a direct effect on student engagement (β= p<0.001), and academic 
self-efficacy has also a direct effect on student engagement (β= p<0.001). Student engagement has a 
statistically significant direct effect on continuous use intention (β= p<0.001).  Among the total effects 
of the interaction on continuous use intention, the direct effect of interaction on continuous use intention 
was 0.381 (p<0.05), and the indirect effect on continuous use intention through student engagement 
was 0.192 (p<.001). Therefore, student engagement, a parameter in the relationship between interaction 
and continuous use intention, has been found to have a partial-mediating effect. Meanwhile, among the 
total effects of academic self-efficacy on continuous use intention, the direct effect of academic self-
efficacy on continuous use intention was 0.179 (p<0.01). The indirect effect of academic self-efficacy on 
continuous use intention through student engagement was 0.121 (p< .001) This result revealed that 
student engagement has a partial mediating effect in the relationship between academic self-efficacy 
and continuous use intention (Table 3). 

Table 3: Direct Effect, Indirect Effect, and Total Effect Relationships  

Path Direct  
effect 

Indirect  
effect 

Total  
effect 

Interaction→ student engagement 0.564*** - 0.564*** 

Academic self-efficacy→ student engagement 0.356*** - 0.356*** 

Student engagement→continuous use intention 0.340*** - 0.340*** 

Interaction→ student engagement→continuous use intention 0.381*** 0.192* 0.573** 

Academic self-efficacy→ student engagement→ continuous use intention 0.179*** 0.121 0.300*** 
*p<0.05, **p<0.01, ***p<0.001 
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4 CONCLUSIONS 
This study examined the relationship between interaction and academic self-efficacy in MOOC 
environments and whether student engagement has a mediating effect between (1) interaction and 
continuous use intention, and (2) academic self-efficacy and continuous use intention. The results of 
this study are as follows. First, the results showed that interaction and student engagement have a 
positive impact on continuous use intention in MOOC learning environments. This demonstrates the 
relationship between interaction and continuous use intention, suggesting the importance of interaction 
in an online learning environment. Second, academic self-efficacy had both direct effect and indirect 
effect on continuous use intention. In other words, academic self-efficacy is a variable that directly 
affects continuous use intention, and it has an indirect effect on the continuous use intention through 
student engagement. In MOOC environments, learners actively study when learning is designed as 
appealing to learners' interests and making them think they can complete the course successfully, which 
can infer that learners with higher academic self-efficacy will be more affected by student engagement 
in MOOC. Third, there was a mediating effect of student engagement between interaction, academic 
self-efficacy, and continuous use intention in the MOOC environment. This implies that student 
engagement plays an important role as a parameter in the process of increasing learners’ continuous 
use intentions in the MOOC environment. First of all, the results showed that interaction with student 
engagement has a partial mediating effect on continuous use intention. This result suggests the 
importance of learners' interaction for the successful operation of MOOC, emphasizing the importance 
for learners to engage themselves in activities to enhance their ability to utilize the knowledge or skills 
acquired in class in real life. In addition, academic self-efficacy had a partial mediating effect on 
continuous use intention through student engagement. This suggests that learners consider the 
mediating role of student engagement in order to improve continuous use intention through academic 
self-efficacy in MOOC. This study is significant in that it has expanded the range of outcome variables 
of MOOC by examining the applicability of continuous use intention. This work may provide the basis 
for empirical research on the continuous use of MOOC in the future. We provide implications for 
designing courses that promote interaction, academic self-efficacy, and student engagement to enhance 
learners' continuous use intentions in the MOOC environment. In addition, we expect the analyzed 
results to be used as basis for the expansion and improvement of MOOC. 

4.1 Further Research 
Two limitations of this study need to be addressed in future research. First, MOOC is an online learning 
platform where platform information quality, system quality, service quality, MOOC reputation, relative 
advantage, degree of impact on social impact and organizational support, accessibility, and convenience 
of use also play an important role in influencing learning. This study did not investigate the interaction 
factors with the MOOC platforms. Further research can consider the impact of platform settings on 
continuous use intention. For example, they could explore the effects of platforms with methods such 
as immersive learning like AR and VR on learners' interaction. Second, in this study, only quantitative 
survey methods were conducted online, but qualitative interview survey methods are also required for 
the diversity of factors affecting MOOC continuous use intentions and both methods need to be applied 
comprehensively. The self-response method of the questionnaire we used is relatively limited, so it will 
be possible to establish a question-and-answer method to analyze the cause of learners' choice of 
MOOC. 
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ACADEMIC MOTIVATION AMONG FOUNDATION STUDENTS 

J. Davies 
The University of Nottingham (MALAYSIA) 

Abstract 
Earlier studies have shown that motivation changes across and after the transition from secondary to 
higher education. Results have revealed that students’ the motivation score was lower at the start of the 
first year of higher education than at the end of secondary education. Research have also reported that 
college students were very motivated and concerned about doing well. However, this is in contradictory 
to results shown in the scores of the foundation students at the beginning of their programme. The 
differing results are not surprising considering that motivation undergoes continuous fluctuations, 
indicating a dynamic changeability in learning across varied time spans. Motivation also does not remain 
constant and it ebbs and flows in complex ways in response to various internal and external factors. A 
student’s motivational beliefs can go far in determining the student’s actions and efforts. Many decisions 
about studying and self-regulation in the academic environment are also based on these beliefs. A 
Learning and Study Strategy (LASSI) Inventory done on the foundation students showed that the 
foundation students in the University of Nottingham scored below the 40th percentile in the Motivation 
scale. In order to help the students, we first need to find out what are the factors that affect the students’ 
academic motivation, which can only be done qualitatively through questioning the students. Hence 
focus groups were set up to identify the different factors that could be affecting the students’ academic 
motivation. An existing interview protocol by Van Etten et al ([1]) was used to as a reference for building 
the questions for this focus group. Van Etten’s ([1]) study was used as the objective of the study was to 
seek the freshmen’s’ beliefs about their academic motivation. Van Etten’s ([1]) study sample was similar 
to the sample in this study as it involved students in first year at university. Five focus groups were 
formed consisting of 6-10 participants. Results showed that the main lack of motivation among the 
foundation students were lack of self-efficacy and interest in the chosen programme. Although some 
students indicated that they had enrolled into the programme based on interest in the undergraduate 
programmes offered by the university, most mentioned that they were pressured by family members into 
doing so.  

Keywords: Academic motivation, motivational beliefs, Asian culture. 

1 INTRODUCTION  
Students may have different reasons or motives for learning in higher education. Studies have shown 
that motivation changes, across and after the transition from secondary to higher education ([2], [3]). 
The results of Kyndt’s ([3]) study revealed that students’ amotivation score was lower at the start of the 
first year of higher education than at the end of secondary education. Pintrich & Garcia, 1994 ([4]), also 
reported that college students were very motivated and concerned about doing well. However, this is in 
contradictory to results shown in the preliminary studies done on the foundation students. 

The differing results are not surprising considering that motivation undergoes continuous fluctuations, 
indicating a dynamic changeability in learning across varied time spans ([5]). Motivation also does not 
remain constant and it ebbs and flows in complex ways in response to various internal and external 
factors ([6]). A student’s motivational beliefs can go far in determining the student’s actions and efforts. 
Many decisions about studying and self-regulation in the academic environment are based these beliefs 
([7]). So, it would be useful to see what the motivational beliefs are of the current students and had 
caused the difference observed.  

The current study was done after the analysis of a preliminary study, the Learning and Study Strategy 
Inventory (LASSI) on the foundation students showed that they’ placed the lowest in this scale of 
Motivation. At both times in the pre-test and post-test of the preliminary study, students consistently 
placed below the 40th percentile (50th percentile and above being the recommended score) , indicating 
that students do not enter the foundation programme with much motivation and it does not seem to 
change even after a year in university. In order to address the issue, the current intends to find the 
factors that affect the students’ academic motivation, by questioning the students.  
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2 METHODOLOGY 
To determine the motivational beliefs and factors affecting the academic motivation of the students, 
focus groups were formed. An existing interview protocol by ([1]) was used to as a reference for building 
the questions for this focus group. Van Etten’s study was used as the objective of the study was to seek 
the freshmen’s’ beliefs about their academic motivation. Van Etten’s study sample was like the sample 
in this study as it involved students in first year at university. The goal of the study was also exploratory, 
which is similar to the objective of this interview except that in Van Etten’s study the objective was to 
establish the different factors that control a student’s belief in motivation, this study however seeks to 
dig deeper into the factor’s already established by Van Etten. The questions developed for this focus 
group were based on the nine factors established in Van Etten but adapted to suit the current study. 
Focus groups were formed to facilitate discussion and they differ from one-on-one interviews in that they 
capitalize on communication between participants to generate understandings about the topic being 
discussed. The group dynamic is also an important part of the process, and participants are encouraged 
to talk to each other about the issues raised in the group.  The participants for the focus group were 
recruited from the larger group of students that had done the LASSI study. Group were formed of about 
5-7 students, and there were 5 groups in total. The interviews started with open ended question based 
on the nine motivational beliefs factors that affect a student’s academic motivation. The different factors 
on which the questions were based on are listed below: 

1 Goals 
2 Other persons 
3 Course work 
4 Rewards and feedback 
5 Programme structure  
6 Learning Environment 
7 Social Interactions 

The entire interview was recorded and then transcribed using Otter.ai. The transcribed interviews were 
analysed later using Nvivo to draw out the different themes affecting the students’ motivation and their 
sentiments about certain motivational beliefs.  

3 RESULTS 
The answers given by the students during the focus group were transcribed and the analysed results 
are presented as the collection of answers based on the different themes and sentiments the students’ 
expressed. The interviews began with asking the students if they understood what academic motivation 
was. Most students were clear about the fact that academic motivation was motivation to study 
something or to gain knowledge. Once we were satisfied that students understood what academic 
motivation was, the question related to the motivational factors were presented to them. Below are their 
answers according to the different factors that could affect academic motivation. 

3.1 Goals: What are your purposes of joining the foundation programme? 
There were two themes identified from the students’ answers. The main reason or purpose of the 
students joining the foundation programme is to progress into the undergraduate programmes offered 
by the university. They were focused on their undergraduate programme: 

“I joined because I wanted the undergraduate programme that was offered”, and completing the 
foundation programme was just a means of getting there.  

The other reason why students’ chose the foundation programme was that it was an easier pre-
university programme to take compared to other like A-Levels or the Australian Matriculation 
(AUSTMAT) and required a shorter period to complete. 

3.2 Other persons: Who can enhance or undermine your academic 
motivation? 

The students reported that two groups could either enhance or undermine their academic motivation. 
When it came to friends, the students mentioned that if they “hung out with students who were studious, 
we would study as well” but if they were around those that “play games or are constantly chat groups” 
they would also be influenced to do that and not be motivated to study.  
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However when it came to teachers the students said that good lecturers motivated them to focus in class 
and study where else  “boring lecturer, make us wonder what we are even doing in the class”. 

3.3 Learning environment: How can the learning environment affect your 
academic motivation? 

There were three places that students chose to study mainly the library and their room if they wanted 
quiet places and the dedicated study space like the “Learning at the Core” that has been provided by 
the university. Mostly student preferred quite places, but they were divided between their rooms and the 
library. Some students simply could not study in their rooms because the “bed is very attractive; I have 
to study away from my bed!”.  

3.4 Course work: How can course work affect your academic motivation? 
For the course work, the sentiments of the students showed that the majority were motivated by 
coursework. They loved doing course work because it gave them a certain amount of freedom and also 
enabled them to do some research into the topic of study: 

“So, I think that really helps you develop the research skills and deepen your understanding of the topic” 

This is obvious especially with students who generally did not like exams  

“I’m not a studying person and studying hurts me, studying physically hurts me”. 

The students who said that they weren’t motivated to do course work were students who preferred 
exams, especially coming from a secondary school system that was exam based. They were rather 
uncomfortable with doing their own research and not been given boundaries:  

“sometimes course work discourages you because there's no fixed answer. And you have to search like 
different sites, different books, so you never really know if, like, you're never sure If your answer is 
correct or not. It gets overwhelming sometimes”. 

3.5 Programme structure: How does the programme structure affect your 
academic motivation? 

When it came to the course structure, the areas that affected the students’ motivation the most was the 
choice of modules. Student were not motivated to study core modules that were forced upon them which 
generally had no use for them when they progressed into their undergraduate programmes:  

“sometimes I don't agree with the modules because I think to myself like the degree, the course that I 
want is way different from the modules I am doing. But to get whatever credits I have to get I have to 
force myself to study and just get over it” 

Still there are those who are not affected at all by the course structure. To them they are just studying 
the modules to pass and progress on to the degree: 

“Well for me it doesn’t really matter because I don't really look at the module. I just study for the sake of 
passing and scoring. So even if you throw me like any subject, I'll just study”.  

3.6 Rewards and feedback: How does negative feedback affect your academic 
motivation? 

The students had mixed sentiments about receiving negative feedback. The biggest factor in 
determining the sentiment of the negative feedback was who it came from. Students were motivated to 
do better when they received negative feedback from lecturers as it is perceived to be for their best and 
as a form of constructive criticism.  

“It depends what kind of negative feedback it is, if it's like, constructive criticism, like I can take it fairly 
well. And it actually motivates me to perform better”. 

The feedback seems to have a bigger impact on the students when it comes from family members and 
there is tendency to take it more personally, and demotivates the student:  

“Parents, or family if they give me negative feedback, I will be like OMG am I really that bad? But if it’s 
something for others I don't really care, I think I just don’t care. For family I will get affected,”.  
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When the negative feedback is received from a friend, it normally does not have a major impact 
personally as it isn’t from someone they care about. Although it does not impact them emotionally it 
does motivate them to do better as a way of proofing that they can do better. 

3.7 Social interactions: Can non-academic activities affect your academic 
motivation? 

Students generally felt that non-academic activities had a positive effect on their academic motivation:  

“I think social interaction, with friends they do really motivates me, because they're always encourage 
me to do things. Because I always have like a negative mindset and they will encourage me instead. 
Don't think that much, like You will do better”. 

The students felt that the social interactions and skills that they were gaining in the non-academic 
activities were motivating them to do better academically. Skills like time management and group work 
helped them when they had group work or multiple assignment to due. They also felt that it would help 
them later in the working world. 

There were students who had mixed feeling about the non-academic activities. They did see the benefit 
of the social interactions but at the same time they felt that when they got busy with club and societies, 
they were that motivated for their academic activities: 

“….like clubs and societies, sometimes they get very overwhelming because they're full of events and 
things like that. And then sometimes, something might have happened in the event that might have 
discouraged you. And the suddenly when you come over into the academic. When you attend classes, 
you feel just as demotivated but at the same time. Like, if you did really well outside, like maybe your 
function societies, if you had a very successful event, and then you're still riding that high and you go 
into classes, you'd be like, yeah, I can do this” 

Of course, there were also students who had very negative sentiments towards non-academic activities 
and felt it could be a demotivating factor. It is considered a burden that could derail them from their 
goals: 

“I think it will affect your academics. If you don't know how to manage your time properly, or if you do 
stuff too much to the point that you feel like you don't want to study anymore. If you go out drinking all 
night, I'm pretty sure you will have no mood to study”.. 

4 CONCLUSIONS 
The students’ academic motivation is basically influence by two main factors; internal, their relationships 
with their family, lecturers and peers, and external, the programme and facilities provided by the 
university.  

4.1 Relationships 
Students’ academic motivation seems to be very much connected to the relationships and alliances they 
have with them during their time in university. Especially in first year when the student is still trying to 
find independence and transitions from adolescence to adults.  

4.1.1 Parents 
One of the key relationships they continue to have is their relationship to their family in particular their 
parents. In most Asian countries it is common for most parents to pay for their child tertiary education. 
Along with this comes the idea that they then have the right to choose what is best for the child. Some 
studies have shown that parents remaining as strong influences of their adolescents, in making 
decisions such as, where to attend college or what college major to choose, ([8]) provides certain 
benefits to young adults pursuing higher education. But the support provided should be autonomous 
such as the parent support the decision-making process, more than a directive or controlling approach 
which can have a negative effect on the student ([9]). Some students end up taking a course just 
because their parents thought it was the best for them, so we see a loss of intrinsic motivation among 
the students as they had not enrolled in the programme for the love of the subject itself ([10]). In the 
Asian culture where children are expected to respect their parents any form of disagreement sometimes 
is taken as a sign of disrespect.  The opinion of the parent is highly valued. Hence the reason why if 
negative feedback were given by their family members students would take it more seriously and 
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personally. This wasn’t negative, as students said they were motivated to do better as they valued the 
opinion of their family members. This type of motivation is usually classified as extrinsic motivation a 
form of motivation in which people are motivated to take on behaviours to obtain pride and self-esteem 
or to avoid guilt or anxiety ([10]). Hence there is a fine line to be established between having parents 
care about their child’s wellbeing and turning into an overbearing parent who takes away a child’s 
transition into adulthood and their passion for a subject, to achieve academic motivation in students. 

4.1.2 Peers 
Where family are people that students care about, friends do not have much bearing on the students. 
However, peer influence may peak during early adolescence as students spend more time with their 
peers in university, place more importance on their approval and advise and look at them for a source 
of identity ([11], [12]). Some researchers have found that adolescents are driven by the need to belong 
and gain a sense of identity and self-perceptions ([13], [11]). Here the students have to make their own 
decisions in choosing who to spend their time with. One influence process where there is a tendency of 
peers to become more similar over time, often referred to as socialization ([14]). Hence the reason why 
choosing a group that prioritises studies over a group a group that focuses on games matter. However, 
peer influence may sometimes lead to comparison. Social comparative behaviour lead to students 
moderating their academic skills as compared to their peers ([15]). This has been observed as well in 
this group where students have compared academic skills within their group and them moderated their 
own skill to that of the group.  

4.1.3 Lecturers 
Lastly the relationship that the students have with their lecturers is also important in determining a 
student’s academic motivation and success in college ([16]). Students feel that lecturers who make the 
effort in making their classes interesting, tend to motivate their students to study where else boring 
lectures tend to demotivate them. Students also tend to value the lecturer’s feedback ([16]) more 
compared to anyone else. This is because the feedback given by the lecturers is seen more as a 
constructive feedback that is ultimately for the good for the student’s development. Students seem to 
also appreciate the time the lecturer takes to point out the mistakes they have made as it shows that the 
lecturer genuinely cares for the academic wellbeing of the student. Previous studies have shown that 
relationship between the lecturer and their students can affect student motivation as well as academic 
achievement ([17], [18]). Lecturers moderate the effect of academic motivation on academic 
achievement, so although the students maybe academically motivated, the extent to which they can 
translate that into high academic achievement is dependent on the lecturer.  

4.2 University 
When it comes to the role of the university in encouraging the academic motivation of the students, it is 
divided in two categories, one which focuses on the robust delivery of programmes that will help students 
obtain necessary knowledge for the field of their choice, and secondly the responsibility to provide 
necessary facilities where students have an conducive learning environment that motivates them to study. 

4.2.1 Programme structure  
Universities have the responsibility of providing students the necessaries knowledge and skills required 
for them to excel in the field of their choice Although there has been arguments that students should be a 
wider range of subjects and no pigeon hole them to a very narrow field, some university has pushed for 
having many core modules that are shared with the entire faculty. Teaching a biologist computer science 
modules or human physiology to computer science students will not benefit either group much and bring 
down academic motivation among the students. Content in a programme should be relevant and useful to 
a student in his or her life. Student motivation depends on the extent to which the teacher is able to satisfy 
the need for feeling in control of their learning, feeling competent and feeling connected to others ([19]). 
Unfortunately, universities then to add on irrelevant modules for various reasons, better module 
management, human resource management etc. but ultimately it does not benefit the student. Students 
literally drag themselves to these classes wondering what they were doing there in the first place. 

4.2.2 Learning environment  
Other than just providing knowledge and skills, the university as a campus also has to provide students 
will dedicate spaces for study. Firstly, learning environments much be available and accessible. Libraries 
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that are noisy and learning centre that are filled with students simply will not do. The environment must 
be at a quality and calibre that contributes to the motivation of the student ([20]) 

Although dorm rooms may be suitable for a large number of students, dedicated spaces like the library 
and group learning rooms also improve students’ academic motivation. Students want a space where 
they can focus and are not distracted. 

Based on the answers derived from the students in this focus group, it is clear that the university needs to 
work on the different aspects listed above in order to improve the motivation among the foundation students.  
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USING CROWDSOURCING LANGUAGE RESOURCE GAMES IN 
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Abstract 
The manual creation of annotated language resources is usually an extremely expensive and time-
consuming activity. By means of crowdsourcing activities like Games with a Purpose (GWAPs), the 
creation of such language resources saves time and reduces costs ensuring significantly high quality of 
the created resources. Out of ethical considerations, the source code of the game and the resulting 
language resources are freely available for other purposes and uses. We thus consider language 
GWAPs suitable for improving reading comprehension skills and contributing to developing them in 
classes of teaching French as a foreign language. 

The language GWAP ZombiLingo is not considered by their creators as a serious game as it aims to 
produce data, not to train learners in French. The game, however, presents some aspects suitable for 
task-based activities in language classes in the way these activities are defined in the Common 
European Framework of Reference for Languages (CEFR). By playing ZombiLingo, language learners 
contribute with their actions to the scientific purposes of the games – a complex annotation task of 
dependency syntax in French, but also develop and improve their reading competences. 

The benefits of playing ZombiLingo have different aspects for language learners. First of all, the paper 
describes specific language activities that develop learners’ reading competence: being provided with 
thematically different texts, language users are trained to deal with various topics, which enriches their 
vocabulary and improves their lexical competence; secondly, the paper looks at how the game deepens 
knowledge of syntax, which can later facilitate written expression. One important aspect of the paper is 
how grammar instructions and training for each level are presented in a comprehensible language. The 
progress from one level to the next represents controlled practice and monitoring the progress in 
language learning. 

The aim is to share the good practices that the game encompasses not as a standalone method for 
learning French, but rather a supplement to the methodology. 

Keywords: Games with a Purpose, reading comprehension skills, task-based activities, French as a 
foreign language, ZombiLingo. 

1 INTRODUCTION 
The current state of linguistics shows that research in the field requires large language corpora of high 
quality for obtaining reliable results. In the present era of the corpus linguistics (for larger discussion, 
see [1],	[2], [3]) the creation of such language corpora is in the heart of the linguistic research. In order 
to obtain high quality and relevant language corpora, such creation however needs human control and 
cannot be entirely machine-based. On the other hand, the manual creation of complex language 
resources is usually an extremely expensive and time-consuming activity [4]. To solve the problem, 
some good practices appear and useful tools are designed. One possible solution to the problem is to 
create and to use Games with a Purpose (GWAPs) for text annotation and for producing further 
language resources. By means of crowdsourcing activities, such as GWAPs, the creation of language 
resources saves time and reduces costs ensuring significantly high quality of the created resources. In 
the crowdsourcing mechanism, the annotation task is underlying and stays hidden for the players [5], 
who are not paid for their activity and are motivated by other incentives such as the pleasure of gaming 
or the game competition. The GWAPs are therefore not considered by their creator as serious games 
as they aim not to train their participants. The interest of the benefits of such GWAPs increases and the 
proof is the creation of the LingoBoingo portal [6] hosting games for creation of language resources in 
English and in French. Out of ethical considerations ([7], [4]), the resulting language resources are freely 
available for other purposes and uses. We thus consider language GWAPs, and particularly ZombiLingo 
([4], [8]), suitable for language learning activities and contributing to developing these skills in classes 
of teaching French as a foreign language. The use of such games in teaching foreign language classes 
also satisfices the ethical aspects by allowing participants to benefit from the paying of GWAPs. Using 
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corpora in foreign language teaching is not a new perspective for the future of language learning [9], but 
the focus is now on the use of the tools and crowdsourcing means; creating language resources can be 
also involved in the process of language learning. 

2 METHODOLOGY 
According to the Common European Framework of Reference for Languages (CEFR) [10], the task-
based learning is action-oriented activities, since language learners are primarily considered as social 
members who have tasks. Tasks are defined as actions with a purpose aiming some results in an 
appropriate context and involving particular communicative language competences and language 
activities of learners in a given domain.  

Tasks are defined as performances of the language users, who use their linguistic competences to 
achieve some results in a context. By means of task-oriented learning activities, learners are thus 
considered as socially acting individuals who contribute to society during their language learning 
periods. Tasks are also a wide range of actions which vary enormously and could include game playing. 

Communicative language competences are considered as the ability of learners to choose specific 
linguistic means in aim to accomplish the task. Among these competences learners can opt for a reading 
activity in order to perform some language task in a language based game. Such choice could improve 
and develop their reading competence in an entertaining way.  

On the other hand, language activities are the way of training some language competence by producing 
or / and receiving some language expressed information in an oral or / and written way. In the case of 
reading activity, learners must activate their reading comprehension skills. 

The context is defined as a combination of events and situation that embed the communication acts. In 
the case of game playing, the rules of the game, the completion with other players and the way that the 
game ensures the motivation of pursuing the game are the context of the task-based language activities.   

Domains refer to sectors of social life in which language learners act as social members. There are four 
major domains that are defined and related to foreign language learning and teaching: the educational, 
occupational, public and personal domains. When learners use gaming for language learning, they at 
least refer to three of them, educational, occupational, public and personal ones.  

Our methodology thus consists of matching some aspects of the task-based foreign language learning 
such as tasks, communicative language competences, language activities, contexts and domains as 
they are defined by CEFR with the components of the game of ZombiLingo ([4], [11], [12]) and its playing 
activities in order to find out these aspects of the game that are suitable for learning French as a foreign 
language. By playing ZombiLingo, language learners contribute through their actions to the scientific 
purpose of the games (a complex annotation task of dependency syntax), but also develop and improve 
their reading competences. 

3 RESULTS 
The language GWAP ZombiLingo is not considered by their creators as a serious game as it aims to 
produce data, not to train learners. The game, however, presents some aspects suitable for task-based 
activities in French language classes and particularly for improving learners’ reading comprehension 
skills. The benefits of playing ZombiLingo ([4], [11], [12]) have different aspects for language learners. 

3.1 Task-based learning through ZombiLingo game 
One important aspect of the game ZombiLingo is the decomposition of the complex task of syntax 
annotation, into a series of singular simple tasks starting from the identification of the subject of a phrase 
and moving on to the level of the discourse. In this way, the game provides learners with a great variety 
of syntactic tasks to be assigned and allows learners to improve their practical knowledge of syntactic 
notions specific for the French language. In this way, language tasks are assigned to learners by the 
game as such. These practical experiences will certainly facilitate learners when reading complex, 
longer and more difficult texts.  

On the other hand, the variety of tasks is in the dependency of their difficulty as each single task is 
assigned with every next level of the game. Making progress in the game happens through levels in a 
successive way: it is not possible to skip a level before accomplishing it. This compliance of the order of 
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levels guarantees the control of the learners’ progress as it is not possible to deal with more complex 
syntax-based tasks before having completed the simple ones. The progress from one level to the next 
thus represents controlled practice and monitoring the progress in language learning. Such control of 
the learners’ progress provided by the game is of great facility for the language teacher in the way it 
makes it easier for him/her to supervise activity.  

The progress by degrees of difficulty during the task accomplishing also allows the participation of 
learners from A1 to C1 levels according to CEFR [10]. The game is thus suitable for all levels of French 
language learners who aim to have a controlled progression of their reading comprehension skills 
development.   

Finally, the game could be used as a progress test especially in the syntax mastery.  

3.2 Developing some language activities through ZombiLingo playing  
By providing thematically different texts for annotation, language learners are trained to deal with various 
topics. This enriches their vocabulary and improves their lexical competence. In this way, learners 
develop specific language skills, like reading-comprehension ones. As the game is however conceived 
for the purposes of syntactic annotation, it would be very useful for learners that their teachers prepare 
some additional lexical and vocabulary based tasks such as lists of specific vocabulary topics or playing 
vocabulary association-based activity.    

As the game is syntax centered, it deepens knowledge of syntax, which can later facilitate the written 
expression of learners. Thus, additional writing tasks could be also proposed by teachers to their 
learners. These writing tasks could be performed by learners alone or as a group activity. 

3.3 Providing suitable context with ZombiLingo’s rules 
The game provides learners with clear and user-friendly rules that explain French grammar in a 
comprehensible language suitable for students rather than for academic professionals. These grammar 
instructions are also presented according to the level of difficulty of the progressing of the game in a 
way beginners can enjoy much easier examples and explanations. The game rules are not just a set of 
instructions but are provided through useful sets of examples that facilitate learners while solving 
grammar problems during their progress in the game. 

This grammar- and usage-friendly context allows learners to play alone or to enter in a competition with 
other players as the game is provided by their creators with two modes of playing, classical one, where 
each player can progresses alone in the game and dual one suitable for real competitive communication 
with learners that are also at the same level of French language learning in the classroom. The dual 
mode thus transforms the learning process into a collective activity.      

3.4 Communicative language competences  
The FAQ section gives illustrative examples with short explanations and practical orientations, while the 
Forum section allows players to chat with each other in a real communication context. These two 
sections thus can be used in class so that learners can have discussions with each other but also with 
their teachers about their game results. Such discussions will improve their next playing session and 
help them find the best reading strategy to deal with the assigned task.  

The choice of reading strategy to deal with a task is also differently motivated among different players. 
The game however encourages four types of players, killers, achievers, explorers and socializers [11] 
by offering them different types of motivation like rewards, interests, and some light constraints to keep 
players involved, different positions in the community of players [12], in order to continue playing. Such 
psychologically based motivation allows different kinds of learners to stay longer in the game by 
choosing their own way of progressing and sequence of learning in an entertaining way.   

3.5 Domains 
When learners use gaming for language learning, they refer to three sectors of social life. First, the 
educational domain involves the entire process of learning. Secondly, by choosing individual strategies 
in order to improve their own specific competences, learners cover the personal domain. Finally, by 
participating in a crowdsourcing activity like playing ZombiLingo domain, players finally contribute to the 
public domain. 
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4 CONCLUSIONS 
This game, however, cannot be considered as a method as such, but must be used as a method 
supplement. The aim is thus to share the good practices that the game encompasses not as a 
standalone method for learning French, but rather a supplement to the methodology. It could also be a 
good and useful approach for researchers working on the development of games by crowdsourcing to 
exploit when considering such games. Avenues are thus open for the development of new games based 
on this principle of mutual benefits among researchers in the field of the creation of language resources 
and of corpus linguistics and foreign language learners and teachers. 
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Abstract 
In the article, we present the results of a comparative analysis of teaching methods and their 
effectiveness in the assessments of students of higher education institutions in Russia, Belarus and 
Hungary. 

The aim of the study was to identify the most promising and popular methods of teaching STEM 
specialists in regional universities of the post-Soviet countries and countries with similar cultural 
backgrounds in terms of the greatest distribution and effectiveness according to students. 

We had formulated these research tasks: to identify the teaching methods that are most often used in 
the teaching practice of the university; to identify the factors that effect the quality of training of STEM 
specialists; to identify the most effective teaching methods in the assessments of students; to 
comparatively analyze the level of national education and the prevailing teaching methods in the higher 
education system of the studied countries for the objectivity of the assessment. 

The methods of teaching STEM specialists evaluated by the respondents include lectures, online 
courses, seminars, laboratory work, master classes, business games, projects, colloquiums and 
industrial practices. 

The effectiveness of the proposed training methods was evaluated on a ten-point scale, where 10 is the 
most effective training method, and 1 is the least effective training method according to the subjective 
assessments of the respondents. The similar socio-cultural background of the studied countries allows 
us to analyze the system of higher STEM education from the perspective of three main actors involved 
in the educational process: the labor market, the faculty and the state. The object of the study was the 
student community of regional universities in Russia, Belarus and Hungary, as a particularly sensitive 
and accurate indicator of the most effective methods of teaching STEM specialists. 

The result of the study was the identification of the most effective teaching methods applied to the 
training of STEM specialists. 

Keywords: STEM education, teaching methods, transformation of the higher education system, 
efficiency of the educational process, online learning, project-based learning. 

1 INTRODUCTION  
The system of higher education in Russia, Belarus and Hungary is actively being reformed, but due to 
the close socio-cultural background, it has many similar characteristics, the main of it can be considered 
the legacy of the classical Humboldt University. The strong model of the classical university with the 
prevailing academic freedom and the pedagogical component of the educational process at the present 
stage contradicts the new model of training STEM specialists of the entrepreneurial university, the main 
purpose of it is to train specialists in-demand in the labor market, where the determining factor of the 
quality of specialist training is the demand in the labor market and its cost [1]. In modern market 
conditions, the main actors of the educational process according to Clark B [2] in addition to the 
professorship, the labor market, and the state, a student is added, thus there is an ambiguous process 
characterized by the weakening of the role of the state in the educational process and the simultaneous 
strengthening of the role of the labor market and the customer-the student, but the basis for financing 
higher education in the countries under consideration remains state-financing. 

The transformation processes of the higher education system are not local, a number of factors that 
affect the educational model can be attributed to the mezzo-level factor, for example, the wide spreading 
of higher education, the digitalization of the educational process, and so on. The most significant factors 
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that influenced the change in the methods of training STEM specialists include the transition of society 
from the industrial level to the post-industrial level, which led to the transformation of production lines, 
increasing the technological efficiency of production, and increasing the requirements for the 
qualification of an engineer [3]. In modern conditions, the future engineer receives special knowledge 
that becomes outdated in the course of his training for at least 4 years (the period of training in bachelor's 
programs), accordingly, along with obtaining hard competencies, it becomes increasingly important to 
obtain so-called soft competencies that allow the future engineer to quickly adapt to new production 
tasks and technologies. Thus, it is the future student who acts as the" customer " of STEM education. 
Universities are moving to new educational standards, forming competitive competencies among 
students, and introducing new forms of education that promote greater involvement of the labor market 
(potential employers) in the educational process. New mixed-type educational technologies that develop 
soft skills and hard skills are increasingly being used. The relevance and effectiveness of the use of new 
teaching methods in students ' assessments became the subject of our analysis. 

2 METHODOLOGY 
From 2019 to 2020 a group of Russian scientists conducted a study within the framework of a 
comparative analysis of social effects and the impact of institutional conditions on the professional 
training of engineering specialists [4]. The aim of the study was to determine the national characteristics 
of the training of STEM specialists in different countries. Russia, Belarus, and Hungary were chosen as 
the target countries, as countries with similar socio-cultural backgrounds. From 2019 to 2020 the 
Russian higher education system included 741 educational institutions that provide training in higher 
educational programs at the bachelor's level [5]. According to the Ministry of Education of the Republic 
of Belarus, there are 51 higher educational institutions in the republic, including 33 universities, 10 
academies, and 8 institutes, 9 higher educational institutions are private and 42 state-owned [6]. At the 
same time of the study, there were 64 higher education institutions in Hungary [7]. The number of 
students in Russian universities is 2902225 students [8], in Belarus were 260909 students [9], 245764 
students has been studied in higher educational institutions of Hungary [10]. The object of the study 
were students of the largest Russian university – the Ural Federal University, the Belarusian State 
University of Informatics and Radioelectronics and one of the dynamically developing universities in 
Hungary – Dunaivrosh. The sample type is random, N=378. In the Ural Federal University students 
studied in 489 educational programs, 93 of them at the bachelor's level, in total, about 35,000 students 
study at the university, and it is 1.2 % of the total student population of the Russian Federation. The 
university was founded in 1920 [11]. The Belarusian State University of Informatics and Radioelectronics 
was founded in Minsk in 1964 where is now students study in 37 bachelor's degree programs, and about 
16,000 students, it is 6 % of the total number of students in the republic [12]. The University of Dunaivros 
received its status relatively recently, in 2016, having transformed from the technical school of Metallurgy 
and Mechanical Engineering, founded in 1953, it currently provides training in 6 areas of bachelor's level 
training, in total, the university has about 5,000 students, which is about 2 % of all students in Hungary 
[13]. The survey method was chosen as the research method. This article presents an analysis of the 
subjective assessments of the methods used to teach STEM specialists, which include lectures, online 
courses, seminars, laboratory work, master classes, business games, projects, colloquiums and 
industrial practices. 

The effectiveness of the proposed training methods was evaluated on a ten-point scale, where 10 is the 
most effective training method, and 1 is the least effective training method according to the subjective 
assessments of the respondents. 

3 RESULTS 
We conducted an analysis of the relevance of teaching methods from the students’ point of view in the 
universities in Russia, Belarus and Hungary (N=378). Analyzing the ranking of countries in the world by 
the level of education, we will be able to compare the data on the most popular methods, to make a 
more objective conclusion about their effectiveness. 

Students of the studied universities in the field of STEM training were asked to assess which of the 
educational methods are most often used in the educational process: Project training, case study, e-
learning, online courses, workshops, learning in cooperation (peer learning), active learning, 
gamification and self-regulation of the learning rhythm (self-pacing). 
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In Russian and Hungarian universities, the most familiar for students is project training – 46.2% of the 
Russian Federation and 47.6% of Hungary, students of Belarus are most familiar with active training – 
33.3 %, while project training is considered a common practice by only 12.5% of students. Analyzing 
the national characteristics of the most familiar teaching methods, you can build a rating: Russia: project-
based training (46.2 %), online courses (42.0 %), e-learning (33.0 %); Belarus: active learning (33.3 %), 
online courses (26.4 %) and self-regulation of the learning rhythm (26.4%); Hungary: cooperative 
learning (61.9%), active learning (52.4%) and project-based learning (47.6%)1  (Figure 1). 

 
Figure 1. The most familiar teaching methods for students of universities in Russia,  

Belarus and Hungary, %. 

As we can see through the results of the study despite the similar socio-cultural background, higher 
education institutions of the studied countries use completely different teaching methods in the practice of 
training STEM specialists. It can be noted that project-based training, e-learning and online courses are 
almost equally distributed in Russia and Hungary. Significant differences are observed in the use of active 
learning and cooperative learning. The teaching methods most often used in higher educational institutions 
of the Republic of Belarus do not coincide with the popular teaching methods of Russia and Hungary. 

 
Figure 2. Unfamiliar teaching methods in the assessments of university students in Russia,  

Belarus and Hungary, %. 

 
1 The number of choices is not equal to 100 because one respondent could have more than 1 answer option 
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However, it is possible to distinguish such method of training as gamification, which is unfamiliar for 
students of the three countries (Figure 2). We have reviewed the teaching methods that are most 
common in the educational process in Russia, Belarus and Hungary. As for the assessment of the 
effectiveness of the forms of education, there are no such significant differences among the students of 
the three countries. According to Hungarian students, the most effective forms of training are laboratory 
work and seminars, while students in Russia and Belarus consider work in production and projects to 
be the most effective form of training (Figure 3). 

 
Figure 3. The most effective forms of education according to students’ assessment in Russia,  

Belarus and Hungary, %. 

An objective assessment of the effectiveness of the educational process can be viewed by comparing 
some international ratings, such as the rating of the effectiveness of national education systems, the 
rating of national higher education systems and the rating of countries in the world by the level of 
education. According to the rating of the effectiveness of national education systems2, Hungary ranks 
31st out of 50 countries that were monitored, with an index of 51.6. For comparison, the US education 
system is in the first place with an index of 100.0. Russia ranks 39th in the rating (index 49.1), the 
Republic of Belarus is not included in the rating [26]. In the ranking of national higher education systems3 
Hungary again surpasses Russia and takes 33rd place out of 50 with an index of 51.3, Russia is on 35th 
place with an index of 49.1, and Belarus was not included in this rating again. The ranking of the world 
countries on the index of the level of education4 again brings the indicators of Russia and Hungary to 

 
2 The rating is calculated using the methodology of The Economist Intelligence Unit research company and assesses the level of 

effectiveness of educational systems in the world by two main groups of indicators, including a corresponding set of internationally 
comparable data: cognitive skills and level of education. 

3 The rating is calculated using the methodology of the Institute of Applied Economic and Social Research of the University of 
Melbourne, Australia, and assesses national higher educational systems on 24 main indicators, grouped into four groups: 
Resources (investment from the private and public sectors) - 25%. 
Results (scientific research, scientific publications, compliance of higher education with the needs of the national labor market, 
including subsequent employment of graduates of educational institutions) - 40%. 
Communication (the level of international cooperation that demonstrates the degree of openness or isolation of the higher education 
system) — 10%. 
Environment (public policy and regulation, educational opportunities) — 25%. 
The final calculations take into account the adjustments for the population of the countries under study. The study is conducted in 
States for which there are confirmed statistics on all indicators 

4 The index measures a country's achievements in terms of the level of education achieved by its population by two main indicators: 
the Adult Literacy Index (2/3 of the weight). 
Index of the total percentage of students receiving primary, secondary and higher education (1/3 of the weight). 
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almost equal positions: Russia with an index of 0.823 is on the 39th place, Hungary with an index of 
0.821 is on the 40th place, but the Republic of Belarus is higher in the ranking on the 32nd place with 
an index of 0.383 [14]. The considered indicators give grounds to conclude that the forms and methods 
of STEM education used in higher education institutions in Russia and Hungary are more effective and 
to confirm the hypothesis of a significant impact of wide spreading on the quality of higher education. 

4 CONCLUSIONS 
The results of the study showed that the most familiar forms and methods of teaching STEM specialists 
in higher education in the countries under consideration were mixed methods that combine the 
development of soft skills and hard skills, the most familiar and effective method, according to students’ 
assessment of universities in Russia and Hungary, was project training, which allows developing both 
special engineering skills and teamwork skills. The position of Russia and Hungary in various ratings of 
educational systems proves the greater effectiveness of the forms and methods of teaching used in 
higher education institutions than in the university of Belarus, where active learning prevails. It also 
shows a greater involvement of potential employers in the educational process, since project training 
involves the presence of a project customer-an employer. Thus, the study proves the influence of global 
factors (mass and digitalization) on the transformation of national higher education systems. Subjective 
assessments of students about effective educational forms show that students, as one of the key actors 
in the educational process, have a conscious position, understand and accept the directions of 
transformation of the training of STEM specialists. 
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STUDENT APPROACH TO LEARNING DOES NOT CHANGE 
BEFORE AND DURING COVID-19 PANDEMIC IN A DEGREE LEVEL 

SUBJECT 

M. Ferriol, M. Leiva-Brondo 
Universitat Politècnica de València (SPAIN) 

Abstract 
Different approaches to learning depending on the context of teaching environment, personal perception 
of learning process, and several intrinsic factors appear in University students. These approaches to 
learning can be divided into two groups: surface approach, in which memory-based techniques are used 
and students participate poorly, and deep approach, which involves a higher understanding and 
integration of different concepts. The coronavirus COVID-19 pandemic that has devastated the world 
since the end of 2019 may have changed the students’ approach to learning as the new personal 
situations may have modified in many complex ways the teaching environment, the perceptions of 
learning processes, and the intrinsic factors (psychological traits, economic situations...). The main 
objective of the present study is to evaluate these possible changes on students of the second year of 
a life science degree, to who pandemic has affected their process of adaptation to the University life. 
The R-SPQ-2F questionnaire was used at the beginning and at the end of the first semester for the 
subject "Fundamentals of forest botany and zoology", in two different years: 2019-2020, when the 
subject was not affected yet by COVID-19, and 2020-2021, when the whole Spanish society was 
recovering from a complete lockdown that lasted more than three months and punctual lockdowns 
continued. Results shows a high item reliability for the main scales but not for the subscales. The main 
scales and subscales of the questionnaire were compared both between the beginning and the end of 
each academic year, and between years and gender. In both academic years, no statistical differences 
were found between the beginning and the end of the semester. The same result was observed related 
to gender, with non-significant differences. Surprisingly, there was also no significant differences 
between academic years. This result reveals that the pandemic has not significantly affected the 
approaches to learning of the students of this forest biology subject. 

Keywords: R-SPQ-2F questionnaire; deep and surface approach; assessment; teaching methodologies. 

1 INTRODUCTION 
Student approach to learning varies depending on contextual, perceived or student factors [1], [2]. 
Student learning research was originally developed by Marton and Säljö, who developed the student’s 
approaches to learning (SAL) theory [3], [4]. This theory was developed subsequently by Marton and 
Säljö [3], [4], Entwistle [5], [6] and Biggs [1]. Two main approaches have been identified: deep approach 
and surface approach. These have been supported by various authors [7]–[9], although some authors 
describe another approach called strategic or achievement [1]. Students with a surface approach (SA) 
in a course aim to achieve the mark in order to pass with the minimum effort and learning is seen as an 
external duty [10]–[12]. This approach can be adopted by the student due to diverse factors like 
workload, other priorities, inability or assessing system [1], [10], [13] and it has a negative correlation 
with academic performance [14]. The other approach, deep approach (DA), is focused on meaning and 
learning, [10]–[12] and it has been positively correlated with assessment results [14]–[17]. 

Student approach is not considered a stable psychological trait [18], [19] and can vary due to different 
factors as personal, contextual or perceived factors [1], [2]. Personal factors include age, gender, 
personality, previous education, prior knowledge abilities and attitudes or motivations that influence 
student approach to learning [2], [14]. Also, cultural differences can influence student approach to 
learning [7], [14], [20], [21]. Contextual factors include type of studies, subject matter, structure of the 
course, assessment system or course [1], [2], [22], [23]. It has been suggested that students can change 
their approach in different subjects and years, especifically a decline in DA and increase of SA over the 
years has been observed [24]–[27]. Methodology and teacher performance can also affect student 
approach to learning [23], [28]–[34]. The perceived factors represent the way the student perceives the 
academic environment and they can affect their student approach to learning [1], [2], [22]. Several 
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aspects can been found in this category like workload, clarity of goals, usefulness, or assessment 
system [2], [23], [29], [34]. 

A variety of instruments can be used to measure student approach to learning [35]. Some of the most 
used are Study Attitudes and Methods Revised Short Form (SAMS Short Form) [36], Revised 
Approaches to Studying Inventory (RASI) [37] modified in Approaches and Study Skills Inventory for 
Students (ASSIST) [38], or Inventory of Learning Styles (ILS) [39]. Study Process Questionnaire (SPQ) 
developed by Biggs [1] is also one of the most widely used. Originally it included three dimensions: 
deep, surface and achieving, with two sub-dimensions (motive and strategy) each of them [1], [40]. The 
questionnaire was revised and reduced to 20 items in the Revised 2 factor version (R-SPQ-2F) with two 
factors: deep and surface, and two subscales: motive and strategy [7]. The questionnaire assess how 
students differ in a teaching context and it does not assess general orientations but specific responses 
to particular situations [7], [12], [41], so it can show how student approach to learning change through 
the university years [27], [30]. 

The R-SPQ-2F questionnaire shows cultural sensitivity when adapted to different languages [11], [20], 
[35], [42], [43]. Several translations to different languages have been performed [11], [12], [43]–[50]. The 
consistency of the R-SPQ-2F questionnaire has been assessed [7], [51] and its psychometric properties 
have been explored [20], [21], [42]. Differences were found but the two first order factor structure has 
been confirmed [52]. 

At the end of 2019 a new Coronavirus called SARS-Cov-2 appeared [53] and caused the closures of 
schools and faculties around the world [54]. Learning was organized for distance learning [55] and the 
availability of technological facilities has been a major concern [56], [57]- However differences have 
been observed depending on the use of learning platforms before COVID-19 [58], [59]. This change in 
teaching environment has affected student’s performance and behaviour and student approach to 
learning, but the effect can be variable depending on several factors. 

In the present study the student approach to learning of students of the subject "Fundamentals of forest 
botany and zoology", in two different years: 2019-2020, when the subject was not affected yet by 
COVID-19, and 2020-2021, when the whole Spanish society was recovering from a complete lockdown 
that lasted more than three months and punctual lockdowns continued, with the R.SPQ-2F questionnaire 
at the beginning and the end of the subject. The main objectives were to determine the student approach 
of the students, and to assess the influence of the COVID-19. 

2 METHODOLOGY 

2.1 Study case  
The subject Fundamentals of Forest Botany and Zoology is taught during the first semester of the 
second year of the Forest Engineering Degree, in the Universitat Politècnica de València (Spain). In the 
academic year 2019-2020, the first semester (from September to December) passed normally, using 
the usual teaching methodology in theoretical and practical sessions. Theoretical classes were taught 
as lectures in the classrooms and practical sessions included lab sessions and field trips. As it was the 
second-degree year, students were fully adapted to the University life. However, in the beginning of 
2020, the COVID-19 coronavirus arrived at Spain. In March, all the country was subjected to a complete 
lockdown, and the usual teaching methodology had to change sudden and drastically. Both the 
theoretical and practical classes had to be taught online, and interactions among students and between 
students and teachers dramatically decreased. This change affected especially to students of the first-
degree year, who were not fully adapted to University life. 

In the first semester of the academic year 2020-2021, the second wave of the COVID-19 infection 
occurred. Teaching had to be adapted to a scenario of semi-confinement, in which all the sessions were 
taught in classrooms at 70% of their capacity, following strict rules of social distance and mask use. 
Students who did not fit in the classrooms or were confined, had the opportunity to follow the sessions 
in streaming using Teams (Microsoft), as all the theoretical classes were recorded. Practical sessions 
were more problematic, as labs capacities were lower. From time to time, COVID-19 outbreaks 
occurred, and all the sessions had to be online. Students of the second year were especially 
psychologically affected, as they felt they were losing the genuine University experience. 

As a routine in our research line focused on student approaches to learning, students of Fundamentals 
of Forest Botany and Zoology were asked to fill out the R-SPQ-2F questionnaire at the beginning and 
at the end of the semester of 2019-2020, when the subject was not affected yet by COVID-19, and at 
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the beginning and the end of the semester of 2020-2021, after seven months of pandemic. In the first 
year 27 students were enrolled and 39 in the second year. In total, 23 females and 43 males which 
represents the usual ratio female:male in forest engineering participated. The student participation was 
voluntarily, and this was not related to their performance in the subject. The questionnaire was carried 
out online, through the learning platform PoliformaT under the Sakai system. The translation of the 
questionnaire was used [45]. 

2.2 Statistical analyses 
Values of the factors deep approach (DA), surface approach (SA), deep motivation (DM), deep strategy 
(DS), surface motivation (SM) and surface strategy (SS) were calculated following the indications of 
Biggs’ R-SPQ-2F questionnaire [7]. Student's t-test was used to compare the difference of deep and 
surface approaches between years, moment during the semester, and gender. A Tukey's HSD multiple 
range test was used to compare the mean values among different factors. Internal consistency of R-
SPQ-2F was assessed using Cronbach’s alpha. Statistical analyses were performed using Microsoft © 
Excel and Statgraphics © Centurion XVI software. 

3 RESULTS 
In the academic year 2019/2020, 27 students were enrolled (13 females and 14 males), and only 7 
students (2 males and 5 females), which represented 25.9% of the total enrolled students, filled out the 
questionnaire at the beginning of the semester. Nineteen students (12 males and 7 females), which 
represented 70.4% of the total, filled it out at the end. Number of students increased in 2020/2021, with 
39 (29 males and 10 females) students attending the subject. At the beginning, 36 students (26 males 
and10 females; 92% of the total enrolled students) participated in the study, and at the end 29 students 
(22 males and 7 females; 72% of the total) participated. 

The students showed a higher DA compared to SA as in other studies [60], [61], with no differences 
regarding to year, moment of the test or gender (Table 1), even for the subscales of the questionnaire 
with the exception of DM for gender (Table 2). Some differences have been observed regarding age or 
gender in other studies but it is not a general trend [22], [28], [62]–[65]. Also, differences have been 
observed related to subject, year or level of studies [22], [23], [27]. No differences were observed 
regarding the year, even when the pandemic situation completely changed the teaching conditions. 
Students have reported to have had digital and technological difficulties [66], and an increase of 
workload to compensate for the absence of face-to-face meetings [66], but in our case those factors 
seemed to have not changed the initial and final student approach to learning. 

Table 1. Number of students who answered the questionnaire by subject, year, test type and gender. 
Values (average and standard error) of the R-SPQ-2F questionnaire scales in the deep approach (DA), 

surface approach (SA), difference between DA and SA and null hypothesis DA-SA. 

 No. answers 
 (% enrolled) DA  SA  DifferenceDA-

SA  Null hypothesis 
DA-SA2 

Subject 91 (0.69) 3.06 ± 0.07  2.40 ± 0.07  0.67 ± 0.11  *** 

Year         

2019-20 26 (0.48) 3.01 ± 0.12 a 2.61 ± 0.12 a 0.40 ± 0.19 a * 
2020-21 65 (0.83) 3.09 ± 0.08 a 2.31 ± 0.08 a 0.78 ± 0.13 a *** 

Test type         

Pre-test 43 (0.65) 2.98 ± 0.10 a 2.31 ± 0.10 a 0.67 ± 0.17 a *** 
Post-test 48 (0.73) 3.14 ± 0.09 a 2.48 ± 0.10 a 0.67 ± 0.13 a *** 

Gender         

Female 34 (0.74) 2.90 ± 0.11 a 2.42 ± 0.11 a 0.48 ± 0.17 a *** 
Male 57 (0.66) 3.16 ± 0.08 a 2.38 ± 0.09 a 0.78 ± 0.13 a *** 
1Different letters in the same column indicate significant differences (P-value<0.05) between groups according to Tukey's test. 
2***: P<0.0001, ** 0.001<P<0.0001, *0.01<P<0.001, NS>0.01 
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Table 2. Values (average and standard error) of the R-SPQ-2F questionnaire scales in the deep motivation 
(DM), deep strategy (DS), surface motivation (SM) and surface strategy (SS). 

 
DM1 

 
DS 

 
SM 

 
SS 

 

Subject 3.14 ± 0.07  2.99 ± 0.07  2.13 ± 0.08  2.66 ± 0.08  

Year         

2018-19 3.06 ± 0.13 a 2.95 ± 0.13 a 2.33 ± 0.14 a 2.88 ± 0.14 a 
2019-20 3.17 ± 0.09 a 3.01 ± 0.08 a 2.06 ± 0.09 a 2.57 ± 0.09 a 

Test type         

Pre-test 3.07 ± 0.11 a 2.88 ± 0.10 a 2.01 ± 0.12 a 2.60 ± 0.11 a 
Post-test 3.19 ± 0.09 a 3.10 ± 0.09 a 2.24 ± 0.10 a 2.71 ± 0.11 a 

Gender         

Female 2.93 ± 0.12 a 2.87 ± 0.11 a 2.12 ± 0.12 a 2.72 ± 0.12 a 
Male 3.26 ± 0.09 b 3.07 ± 0.09 a 2.14 ± 0.10 a 2.62 ± 0.10 a 

1Different letters in the same column indicate significant differences (P-value<0.05) between groups according to Tukey's test 

Comparison per student basis can be seen in figures 1 and 2 and it showed a similar distribution. 
Differences in student approach to learning can be related to contextual, perceived, or student factors 
[1], [2]. Methodology used by the teacher can also influence and change student approach of students 
[28]. In our case no differences were observed that could indicate that the methodology maintained the 
initial high deep approach of the students. 

 
Figure 1. Deep approach (DA) and surface approach (SA) distribution of scores for each student in the test 

at the beginning of the subject. The black lines depict mean values for DA and SA and the grey lines the 
mean plus or minus one standard deviation. Pooled values for two years. 
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Figure 2. Deep approach (DA) and surface approach (SA) distribution of scores for each student in the test 
at the end of the subject. The black lines depict mean values for DA and SA and the grey lines the mean 

plus or minus the standard deviation. Pooled values for two years. 

Correlations between the main scales and the corresponding subscales were high and positive (Table 
3 and 4) similar to other studies [21], [42], [67]. This can indicate the existence of two main factors (deep 
and surface), and it has been assessed with confirmatory factor analyses that have been carried out in 
different cultural contexts [20], [21], [68]. The item reliability analysis using the alpha de Cronbach (Table 
5) supported these findings as the values were higher for the main scales than the subscales. 

Table 3. Correlations between different factor of the R-SPQ-2F questionnaire scales at the beginning of the 
subject. Deep approach (DA), surface approach (SA), deep motivation (DM), deep strategy (DS), surface 

motivation (SM) and surface strategy (SS). 

 DA SA DM DS SM 

SA -0.43 *     
DM 0.95 *** -0.38 *    
DS 0.94 *** -0.43 * 0.78 ***   
SM -0.29 NS 0.90 *** -0.22 NS -0.32 *  
SS -0.49 ** 0.89 *** -0.46 * -0.46 * 0.60 *** 
***: P<0.0001, ** 0.001<P<0.0001, *0.01<P<0.001, NS>0.01 

Table 4. Correlations between different factor of the R-SPQ-2F questionnaire scales at the end of the 
subject. Deep approach (DA), surface approach (SA), deep motivation (DM), deep strategy (DS), surface 

motivation (SM) and surface strategy (SS). 

 DA SA DM DS SM 

SA -0.01 NS     
DM 0.94 *** 0.02 NS    
DS 0.93 *** -0.04 NS 0.74 ***   
SM -0.01 NS 0.91 *** 0.06 NS -0.08 NS  
SS 0.00 NS 0.93 *** -0.02 NS 0.01 NS 0.69 *** 
***: P<0.0001, ** 0.001<P<0.0001, *0.01<P<0.001, NS>0.01 
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Table 5. Cronbach alpha coefficient values (95% lower confidence band) among the different R-SPQ-2F 
questionnaire scales of the questionnaires evaluated. Deep approach (DA), surface approach (SA), deep 

motivation (DM), deep strategy (DS), surface motivation (SM), and surface strategy (SS). 

 DA SA DM DS SM SS  

Subject 0.82 (0.77) 0.83 (0.78) 0.69 (0.59) 0.66 (0.55) 0.73 (0.65) 0.72 (0.64) 

Year       
2019-20 0.83 (0.79) 0.80 (0.75) 0.69 (0.59) 0.70 (0.61) 0.65 (0.55) 0.73 (0.65) 
2020-21 0.82 (0.76) 0.83 (0.78) 0.69 (0.60) 0.64 (0.52) 0.75 (0.67) 0.71 (0.62) 

Test type      
Pre-test 0.82 (0.78) 0.83 (0.78) 0.69 (0.59) 0.67 (0.57) 0.74 (0.66) 0.74 (0.66) 
Post-
test 0.81 (0.76) 0.83 (0.78) 0.69 (0.60) 0.63 (0.51) 0.71 (0.62) 0.71 (0.62) 

Gender       
Female 0.84 (0.79) 0.81 (0.76) 0.72 (0.64) 0.66 (0.55) 0.70 (0.61) 0.77 (0.70) 
Male 0.80 (0.74) 0.84 (0.79) 0.64 (0.53) 0.65 (0.54) 0.75 (0.68) 0.70 (0.61) 

4 CONCLUSIONS 
This work aimed to compare the student approach to learning before and after the COVID-19 pandemic 
in one subject of the second year of Forestry Engineering Degree. We hypothesized that student 
approach to learning may have changed because of the pandemic and the lockdown effects. These 
effects include new personal situations that may have modified in many complex ways the teaching 
environment, the perceptions of learning processes, and some intrinsic factors, such as psychological 
traits, economic situations, or health concerns. During pandemic, students have reported to feel isolated, 
less motivated, at various points confused, and disappointed. Many of them reported to have had digital 
and technological difficulties [66]. Most of them have had a dramatic increase of workload because of 
the multiple activities they had to compensate for the absence of face-to-face meetings [66]. 

However, our results showed that no significant differences were found before and after pandemic. This 
has also been observed in other students from different countries, and the reason that these studies 
highlighted was the resilience of both lecturers and students [66], [69]. Students from different Asiatic 
universities showed a high level of satisfaction towards learning during pandemic [66]. On the one hand, 
resilience is thought to be the result of perseverance and passion [69]. On the other hand, it could also 
be the result of flexibility, both in terms of location (students can follow the online sessions anywhere) 
and of time (students can adjust learning times and watch the lectures many times) [70]. This high 
resilience of students and lecturers has allowed the maintenance of deep learning, in which strategies 
based on designing and managing adequate learning methodologies and contents were able to 
transform data into key, essential and productive information [71]. Besides the non-significant 
differences between years, we also found non-significant differences between the two moments 
evaluated in each year (the beginning and the end of the semester) and between males and females. 
This agrees with the results of previous works, in which no differences were recorded for gender in the 
student approach to learning [63], [72]. 
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INDUSTRIAL CLOTHING COLLECTION CREATION AND 
PROMOTION: GRADUATE STUDENTS TEAM-BASED LEARNING 
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Kazan National Research Technological University (RUSSIAN FEDERATION) 

Abstract 
Relevance. Russian light industry products modern market is characterized by high share of imports; 
end-users clothing demand is largely determined by loyalty to a particular brand. The problem of creating 
industrial clothing collections that are in demand by the market requires light industry faculties to include 
certain disciplines to graduate students' training plan. The disciplines are supposed to form 
competencies both in terms of clothing creation technology, and in the field of market research, brand 
development and promotion. The discipline "Industrial clothing collections creation and promotion 
methods" involves the implementation of individual complex projects, however, quality heterogeneity, 
completeness, and deadlines of projects within student groups required a new implementation form. It 
is relevant to use team-based learning to achieve a synergistic effect due to collaboration work of 
graduate students within small subgroups. 

Methodology. Theoretical methods of generalization, concretization, and analogies were used to 
establish the organizational, content, and psychological advantages of graduate students’ team-based 
learning in the framework of "Industrial clothing collections creation and promotion methods" discipline. 
Empirical research methods were monitoring the progress of team-based learning; measuring the 
results of team-based learning; comparing the results of individual and team-based learning. Indicators 
for comparison were the results of individual projects in 2019 and team-based learning in 2020. 

Results. Team advantages and positive synergistic effect emergence due to the teamwork are 
theoretically justified. The procedure for organizing graduate students’ team-based learning is 
developed; roles of subgroup each member on design, engineering, industrial standardization, market 
analysis and brand management are characterized; effectiveness of intermediate inter-group results 
discussion is established. The differences in (1) individual and (2) team-based learning were obtained 
with empirical research: the level of project readiness by the middle of the semester was (1) 24%, (2) 
46%; the level of work readiness by the deadline – (1) 76%, (2) 100%; percentage of maximum points 
for individual sections of the project by the deadline– (1) 64%, (2) – 80%; percentage of maximum points 
for the work as a whole by the deadline– (1) – 57% (2) 75%. 

Team-based learning organization and conducted research results are of interest to universities and 
faculties that train specialists in light industry field. 

Keywords: Team-based learning, graduate students, light industry, clothing collection, collaboration, 
synergistic effect, empirical research. 

1 INTRODUCTION  
The light industry product market in Russia is highly dependent on imports. Firstly, the volume of Russian 
clothing production is not enough to completely cover the needs of the market. Secondly, the products 
design of Russian manufacturers does not fully correspond to the world fashion. Thirdly, small Russian 
fashion companies do not have enough knowledge to properly promote their products, create a 
recognizable brand, and build a loyal audience for the brand. 

Kazan National Research Technological University (KNRTU) graduate students are trained in the 
direction of "Design of light industry products" [1]. To solve Russian light industry problems the plan for 
training graduate students includes not only special disciplines: design, design using CAD, clothes 
shaping, etc., but also the discipline "Industrial clothing collections creation and promotion methods" 
(ICCC & PM). 

The discipline involves the formation of students' competencies not only in terms of technology for 
creating clothing collections, but also in the field of market research, methods of brand promotion, 
including use of media communications and social networks [2]. The discipline ICCC & PM involves the 
implementation of individual complex projects. To carry out individual work, students study sections of 
the discipline ICCC & PM: forecasting in the fashion industry; the process of creating industrial clothing 
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collections; design of industrial collections; management and marketing in the production of light industry 
products, etc. 

However, when each student performed the work individually, the quality of the implementation, the 
completeness of the project, the deadlines for the delivery of the project within the group were very 
heterogeneous. A new form of student training was required. It is known that team-based learning (TBL) 
is an effective teaching method that contributes to the development of: teamwork skills; communication 
and creative skills; responsibility for meeting deadlines and the quality of tasks. It is also noted that TBL 
has a positive effect on academic performance and student cohesion in groups [3]. So, it is relevant to 
use TBL to achieve a synergistic effect in the implementation of projects within the discipline of ICCC & 
PM due to collaboration work of graduate students within small subgroups. 

2 METHODOLOGY 
The aim of the study was to identify differences in the students’ progress during implementation of 
projects of creation and promotion industrial clothing collections individually and using TBL. 

Research objectives are: 

• To substantiate the advantages of TBL and the emergence of a synergistic effect due to 
interaction of project participants; 

• To develop a procedure for implementing project using TBL, to highlight and characterize roles of 
each participant in the project of creation and promotion clothes collection; 

• To assess the level of projects readiness by the middle of semester and by the end of semester 
and the percentage of maximum points for (1) individual work and (2) TBL. 

Object of research: the order and results of project implementation by graduate students within ICCC & 
PM discipline. Subject: differences in preparedness level and quality of individual and team projects. 

Theoretical methods of generalization, concretization and analogies were used to establish the 
organizational, content, and psychological advantages of graduate students’ team-based learning in the 
framework of ICCC & PM. Research materials - scientific publications on the theory and practice of TBL 
using, effects and results of its use. 

Empirical research methods were monitoring the students’ progress with TBL; measuring the TBL 
results; comparing the results of individual and team-based learning. Estimated criteria and project 
readiness level are shown in Table 1. 

Table 1. Estimated criteria and project readiness level, %. 

Criterion Collection concept Sketch design Industrial collection Total 

(а) Design 6 7 7 20 

(b) Plotting 6 7 7 20 

(с) Industrial standardization 6 7 7 20 

(d) Brand management 6 7 7 20 

(e) Market analysis  6 7 7 20 

Total 30 35 35 100 

Indicators for comparison were the results of fulfillment of individual projects in 2019 and team-based 
projects in 2020 within ICCC & PM discipline. For team-based work students were divided into small 
groups (5 people each) and received roles of various specialists, who create or promote industrial 
clothing collections in real companies. Within each subgroup individual students solved problems of: 
design, engineering, industrial standardization, market analysis and brand management. The 
differences in (1) individual work and (2) TBL were assessed according to the following indicators: the 
level of project readiness by the middle of the semester; the level of project readiness by the deadline 
(Table 1); percentage of maximum points for individual sections of the project by the deadline; 
percentage of maximum points for the work as a whole by the deadline. The maximum score for the 
entire project is 25 points, for each section the student receives a maximum of 5 points. 
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3 RESULTS 

3.1 TBL benefits and synergy of collaboration 
Analysis of publications on the theory and practice of TBL using helped to reveal the advantages of 
teamwork: students are working more productively; they are serious about their work; they are active in 
interaction with each other and with the teacher; they show leadership skills and responsibility; they 
learn with enthusiasm and engagement; they demonstrate the best academic performance. Using the 
example of TBL implementation in medical students teaching and their subsequent questioning it was 
found that 93.59% of students work more effectively in teams; 98.72% of students believe that TBL has 
a positive effect for grades and 84.42% answered that TBL develops self-confidence [3]. 

Using the example of marketing students training, it is shown that TBL contributes to growth of student 
engagement, stimulates their desire to learn, and increases program effectiveness. It is noted that the 
ability to work in a team is an important characteristic of student for his future employment. At the same 
time, in order to achieve a synergistic effect, and not to disrupt a team project, it is necessary to: set 
goals clearly, plan and coordinate work; build communication and cooperation and resolve conflicts. 
Teacher’s role is to organize effective collaboration and to plan the content and order of performance of 
individual work in a joint project clearly. Obviously, some of the students due to psychological 
characteristics are not ready to show responsibility or interact with others. It is important not only to 
evaluate the project as a whole, but also to estimate the contribution of each participant to its 
implementation. In any case, the result of the team testing is usually higher than the individual results of 
the students [4]. 

Synergy of interaction will take place when: groups for TBL are formed correctly and coordinated by the 
teacher; students are responsible for the individual contribution and the timeliness and quality of the 
teamwork; feedback is given from the teacher in the right amount; students have enough knowledge to 
complete individual tasks in the project, as well as the project as a whole. Self-work, small group work 
and intergroup discussion of results are important. The burnout of students from dissatisfaction with 
individual work is replaced by enthusiasm with the support of a team. There is a gradual transformation 
from a fragmented team into effective self-managed learning teams [5].  

The synergistic effect is also provided by the joint analysis of project topic information, by the search for 
order and technology for performing a common task, by the joint solution of practical tasks necessary 
for further professional activity, by the creation of a meaningful and exciting learning environment [6]. 

A review of publications on the topic of the research showed the lack of empirical data of TBL impact on 
clothing collections designers training. However, sufficient theoretical experience and positive results of 
students’ team-based work in other areas allow us to draw an analogy and consider that the introduction 
of TBL is efficient. It is necessary to develop a procedure for organizing and evaluating TBL results 
within ICCC & PM discipline. 

3.2 TBL organization within the ICCC&PM discipline 
The plan of graduate students training on the ICCC & PM discipline (in KNRTU it is in autumn semester) 
includes 8 hours of lectures, 16 hours of practical classes, 16 hours of laboratory work and 68 hours of 
students' self-work. Before TBL was introduced students used the hours of self-work to learn additional 
material on the development and promotion of clothing collection and to complete an individual project. 
To increase the effectiveness of training and educational results of students in 2020 it was decided to 
carry out the project in subgroups of 5 people using TBL. In total, there are 25 students in the group of 
students, i.e. 5 subgroups are formed.  

First of all, the teacher sets the goal of a team project for the students. It is to develop own clothes 
collection and own set of activities to promote it. The teacher gives the following motivating mindsets for 
psychological acceptance of teamwork by students: 

• The implementation of such project is fully consistent with future professional activities; 
• Teamwork is similar to the work of a small enterprise employees; 

• The assigned roles correspond to the activities of the main specialists employed in a small 
enterprise that produces and sells its own clothing collection; 
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• Discussion on the project fulfillment will take place in the classroom within laboratory classes with 
the participation of each student in discussion, under the supervision and with coordination by the 
teacher; 

• The readiness of the project will be assessed at an intermediate stage (in the middle of the 
semester), and not only at the end of the deadline (at the end of the semester); 

• Intermediate and final discussion of the project results will be intergroup, i.e. students of one small 
group give recommendations on the projects of other subgroups; 

• Points are given to each participant in the project for fulfillment the assigned role at the end of the 
deadline, and also the general points for teamwork are given.  

Organizational and substantive support of teamwork consisted in the following actions of the teacher: 

• To distribute the roles of students in small groups after setting goals and motivating attitudes; 
• To give the task and necessary and sufficient literature for students for their assigned roles 

performance; 

• To provide feedback for students' questions within practical classes timely; 

• To act as a moderator of team and intergroup work within laboratory classes.  

Teacher informs each participant about the necessary set of knowledge to fulfill their assigned role in 
the project: 

a) The person responsible for the design has to know: the current fashion trends in the chosen 
thematic direction of the collection, the structure and sequence of creating the collection, the 
techniques and methods of clothing design; 

b) The person responsible for the plotting has to know: the patterns of the clothes collections creating 
process, the prototypes of the products collection, the procedure for moving from design ideas to 
compositional solutions and industrial collection; 

c) The person responsible for the industrial standardization has to know: the production standards 
for the clothing industry, the directions for the rational use of material resources and the methods 
to control their consumption; 

d) The person responsible for brand promotion has to know: competing brands, ways of creating 
and positioning a brand, brand promotion channels; 

e) The person responsible for the market analysis has to know: how to collect marketing information, 
consumer preferences, data on the target audience, demand generation, sales promotion, pricing, 
product distribution. 

Students go through several cycles of interactions to create a competitive clothes collection during the 
project implementation. They start with the recommendations received from the (e)-student, then interact 
along the chain of (e) - (a) - (b) - (c) - (d) - (e) and so on. So, they do several iterations. In an intermediate 
intergroup discussion, each small group can take advantage of the recommendations and ideas offered 
by students of other subgroups or by the teacher, and adjust the progress of the project. 

3.3 Students' progress with individual and TBL 
Differences in (1) individual and (2) teamwork of students were identified by measuring their progress 
during the implementation of the project. The results of the individual project implementation in a group 
of KNRTU graduate students studying the ICCC & PM discipline in 2019 were compared with the results 
of TBL, introduced in 2020 in a group of students with similar composition and level of training. 

The work readiness level was assessed according to the criteria presented in Table 1. The results of 
projects readiness level assessment by the middle of the semester and by the end of the semester (by 
the projects deadline) (1) for a group of students performing the project individually (2019) and (2) for a 
group of students where TBL was organized according to subparagraph 3.2. (2020) are presented in 
Figure 1. 
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Figure 1. Students' projects readiness level within ICCC & PM discipline, %. 

The progress of students with (1) individual work and (2) team-based work is shown in Figure 2. 

 
Figure 2. Percentages of students’ maximum points by the deadline, %. 

There are significant differences in the projects readiness level. So, with individual projects 
implementation the projects readiness level by the middle of the semester was almost 2 times lower 
than with TBL (Figure1). It is obvious that individual work while clothes collection creation and promotion 
requires a large amount of information in all areas of a complex project. And students should have great 
diligence and responsibility because of significant amount of work. Accordingly, in the early stages of 
project implementation, the projects readiness was only a quarter of the total. At the same time, the 
readiness level increased significantly after TBL introduction and the students’ roles and responsibilities 
distribution. With TBL projects readiness level is already close to 50% in the interim verification phase. 
This testifies the better rhythm and uniformity of the work, almost half of the volume of which was 
completed by half of the term. 

The final project readiness also differs. By the appointed time works of students with individual projects 
meet the readiness criteria (Table 1) by only 76% (Figure 1). Accordingly, some of the completed 
projects have not been sufficiently developed to launch an industrial collection of clothing. At the same 
time, with TBL and with the teacher and students support, due to mutual assistance, joint interactions, 
involvement and synergistic effect, the project readiness level was 100% by the end of the deadline. 

According to Figure 2, the maximum grades of 5 points for each section of the project carried out (1) 
individually by each student make up 64% of all grades for completing parts of  project by due date. With 
(2) TBL the percentage of maximum points for individual sections of the project is 1.25 times higher. 
The percentage of maximum points for the work as a whole (25 points) by the due date in the group (1) 
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carrying out the project individually was 57%, and in the group (2) where TBL was used it was 1.35 
times higher. Significant differences in the results of the implementation of projects by graduate students 
(1) individually and (2) with the implementation of TBL were revealed. The positive impact of TBL for the 
quality and completeness of the project (both individual sections and the whole project), as well as for 
student performance, has been empirically proven. 

4 CONCLUSIONS 
Team advantages and positive synergistic effect emergence due to the teamwork are theoretically 
justified. The procedure for organizing graduate students’ team-based learning is developed; roles of 
subgroup each member on design, engineering, industrial standardization, market analysis and brand 
management are characterized; effectiveness of intermediate inter-group results discussion is 
established.  

The differences in (1) individual and (2) TBL were obtained with empirical research: the level of project 
readiness by the middle of the semester was (1) 24%, (2) 46%; the level of work readiness by the 
deadline – (1) 76%, (2) 100%; percentage of maximum points for individual sections of the project by 
the deadline– (1) 64%, (2) – 80%; percentage of maximum points for the work as a whole by the 
deadline– (1) – 57%, (2) 75%. 

Team-based learning organization and conducted research results are of interest to universities and 
faculties that train specialists in light industry field. 
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SUBJECTS OF A LIFE SCIENCE DEGREE  
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Universitat Politècnica de València (SPAIN) 

Abstract 
Student learning approach can change due to different factors than can classified as contextual, 
perceived, or personal. The contextual factors can include the type of studies, institutional setting, 
assessment, or classroom activities, subject or course where the subject is framed. Students can choose 
between a deep approach, where meaning and comprehension is sought, or a surface approach, with 
lack of personal connection and reflection, use of memory and minimum effort. Assessment of the 
learning approach can help to select the most suitable strategies of teaching, with the purpose of 
facilitating the engagement of the students in the subject and to maximize their learning process. Some 
questionnaires have been developed to assess the student approach to learning of the student, and the 
R-SPQ-2F questionnaire is one of the most used. In this study, students of the Biotechnology degree 
were assessed with the R-SPQ-2F questionnaire for their student approach to learning in one subject 
of first course (2018-19). The same students were assessed in the following year (2019-20) in another 
subject of second course. Results allowed the validation of the reliability of the questionnaire for the 
main scales of the questionnaire but no for the subscales. Differences were recorded according to the 
subject for the deep approach but not for the surface approach. No differences were observed according 
to the language used as medium of instruction and differences regarding gender were observed for the 
surface approach. On student basis, deep approach decreased from first-course subject to second-
course subject while surface approach increased, but some students showed the opposite behaviour. 
Results showed that students can vary their student approach to learning according to the subject. 

Keywords: R-SPQ-2F; deep and surface approach; assessment; learning styles. 

1 INTRODUCTION 
Higher education faces the challenge not only to teach students but to form lifelong learners and experts 
in their own fields [1]. Students should be motivated and participative in their learning process [2] and 
assessment of how students learn can improve teaching [3]. The conceptualization of student approach 
to learning was developed by Marton and Säljö [4], [5], and later was continued by Entwistle [6], [7] and 
Biggs [8]. Student approach to learning can be classified in deep approach (DA) and surface approach 
(SA) [9]–[11], although some other approach has been also described [8], [12]. When students adopt a 
surface approach their main aim is to meet course requirements, with extrinsic motivations such fear to 
fail or keeping out of trouble [3], [13]–[15], and normally memorizing is one of their tools of learning [16]. 
Anyway, some students use deep memorizing to understand [10], [17], [18]. SA has a negative 
correlation with academic performance [19]. Several factors can favour the use of this approach by 
students like unclear teaching goals or insufficient time, for example [3], [8], [20]. Deep approach (DA) 
by the other side, is pursed by students that seek a need-to-know, use strategies to learn and enjoy 
learning [3], [13], [14], [21] and it has shown positively correlated with academic performance [19], [22]–
[24]. 

Student approach can vary due to different factors such as personal, contextual or perceived factors 
[8], [25]. Personal factors are factors that come from the student him/herself like personality, age, 
gender, previous education or prior knowledge abilities [8], [19], [25]–[27]. Gender is one of the most 
studied factors, but inconclusive results arise from different studies [24], [26], [28]–[30]. The age of 
the student is also a factor that can affect student approach to learning with an increase of deep 
approach related to age [27], [30]–[32] possibly because they have more intrinsic motivation [33]. The 
kind of studies or other circumstances can also influence [34], as well as cultural differences [9], [14], 
[18], [19], [35], [36].  

Contextual factors can include type of studies, discipline, structure of the course or assessment 
system [8], [25], [37], [38]. Students can change their approach in different subjects and years. For 
example, increment of SA in the last years of a degree has been noted [1], [37], [39]–[41]. The general 
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assumption is that the students’ approaches to learning develops towards a deeper approach in higher 
education [1], [25], [42]. Teacher performance and the system of teaching used affects student 
approach to learning [31], [38], [43]–[48]. And the last group of factors that can affect the student 
approach to learning are the perceived factors. This factors represent the way the student perceives 
the academic environment [8], [25], [37], like workload, clarity of goals, or the perception by the 
student of the assessment system [25], [38], [44], [48]. 

Student approach to learning is useful as an outcome of teaching [3] ,and it can be used to select the 
teaching methodology [35], [49]. The results can be used to adjust aspects of teaching and learning 
environment [14], [50] and even to try to change or modify student approach to learning [48], [51]–[53]. 
To measure the student approach to learning several tools can be used [54]. Among them it can be 
found the instruments Revised Approaches to Studying Inventory (RASI) [55] modified in Approaches 
and Study Skills Inventory for Students (ASSIST) [56], [57], Study Attitudes and Methods Revised Short 
Form (SAMS Short Form) [58], Inventory of Learning Process–Revised (ILP-R) [59], Approaches to 
Learning and Studying Inventory (ALSI) [7], Learning and Study Inventory Strategies (LASSI) [60], or 
Inventory of Learning Styles (ILS) [61]. Study Process Questionnaire (SPQ) developed by Biggs [8] 
consists of three dimensions: deep, surface and achieving with two sub-dimensions (motive and 
strategy) each of them [8], [62]. The questionnaire was later revised and reduced to 20 items in the 
Revised 2 factor version (R-SPQ-2F) with two factors: deep and surface and two subscales motive and 
strategy [9]. The questionnaire does not assess the student general approach to learning but specific 
responses to particular subject or situation [9], [14], [17]. 

The R-SPQ-2F questionnaire has been adapted to different languages [13], [35], [54], [63]–[65]. The 
consistency of the R-SPQ-2F questionnaire has been assessed [9], [66] and its psychometric properties 
explored [14], [21], [35], [36], [63]–[65], [67]. Different models have been proposed, but the most 
accepted structure is the one with two first order factor structure (deep and surface) [68], [69]. 

In the present study the student approach to learning of the same group of students was assessed in 
two consecutive years. The R-SPQ-2F questionnaire was answered at the beginning of two subjects: 
General Genetics in year 2018-2019 and Molecular Markers in year 2019-2020. In this way, the student 
approach of the students was determined, and the evolution of their approach can be assessed between 
two different subjects and years. 

2 METHODOLOGY 
Two subjects of the bachelor’s degree in Biotechnology were chosen for this study: General Genetics 
(GG) is a first-year subject with six ECTS (European Credits Transfer System), four corresponding to 
theory sessions (40 hours) and two of laboratory sessions (20 hours). The number of students enrolled 
in year 2018-19 was of 115. The other subject was Molecular Markers (MM), in the second year, with 
six ECTS, three of theory sessions (30 hours) and three of practical sessions (laboratory and computer 
sessions). The number of students enrolled in year 2019-20 was of 115. The subjects were organized 
in two different groups, one using Spanish as medium of instruction and the other using English (EMI). 
The teaching system was organized with theory sessions with different activities that later were 
experimented in the practical sessions. All the materials and resources were available through a Sakai-
based learning platform called PoliformaT. 

At the beginning of each of the subjects the SPQ questionnaire developed by Biggs [9] was submitted 
to the students on-line through University learning platform PoliformaT. For the Spanish group a 
translation of the questionnaire was used [70]. Statgraphics Centurion XVII (Statpoint Technologies, 
Inc.) was used to analyse the results, calculating correlations between factors and Cronbach’s alpha 
values. 

3 RESULTS 
The participation was higher in General Genetics (66.1%) than in Molecular Markers (56.5%) (Table 1). 
Forty-eight students responded the questionnaire in both subjects of the possible 110 common students. 
In both subjects, students showed a higher DA than SA with higher values of DA for General Genetics 
subject (Table 1). Differences appeared for gender, with a higher SA value for males. The ratio 
female/male was 3 to 1, similar to health degrees in Spain [71]. In general, males tend to have a lower 
deep approach than females [8], [27]. However, other studies report no relationship [37] while others 
found the opposite [72], so the results are not clear [73]. No differences were observed for language 
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used as medium of instruction (Table 1). Language used as medium of instruction can affect learning 
approach [24], [74] and higher DA values have been observed in EMI groups when English is not the 
native language of the student [43]. 

Table 1. Number of students who answered the questionnaire by subject (General Genetics, GG, and 
Molecular Markers, MM), language used as medium of instruction and gender. Values (average and 

standard error) of the R-SPQ-2F questionnaire scales in the deep approach (DA), surface approach (SA), 
difference between DA and SA and null hypothesis DA-SA. 

 No. answers 
 (% enrolled) DA1  SA1  Difference 

DA-SA1  Null hypothesis 
DA-SA2 

Year         
GG 2018-19 84 (0.66) 3.29 ± 0.06 b 1.97 ± 0.05 a 1.32 ± 0.08 b *** 
MM 2019-20 65 (0.57) 3.00 ± 0.08 a 2.10 ± 0.07 a 0.90 ± 0.12 a *** 

Language         
Spanish 127 (0.66) 3.16 ± 0.05 a 2.02 ± 0.04 a 1.14 ± 0.08 a *** 
English 22 (0.44) 3.20 ± 0.13 a 2.08 ± 0.11 a 1.12 ± 0.21 a *** 

Gender         
Female 105 (0.61) 3.14 ± 0.06 a 1.97 ± 0.05 a 1.17 ± 0.09 a *** 
Male 44 (0.64) 3.22 ± 0.09 a 2.16 ± 0.07 b 1.06 ± 0.13 a *** 

Total 149 (0.62) 3.17 ± 0.05  2.03 ± 0.04  1.14 ± 0.07  *** 
1Different letters in the same column indicate significant differences (P-value<0.05) between groups according to Tukey's test 
2***: P<0.0001 

For the secondary scales of the R-SPQ-2F questionnaire differences were also observed for the deep 
motivation (DM) and deep strategy (DS) scales (Table 2), with higher values for the General Genetics 
subject. No differences were observed according to language or gender. 

Table 2. Values (average and standard error) of the R-SPQ-2F questionnaire scales in the deep motivation 
(DM), deep strategy (DS), surface motivation (SM) and surface strategy (SS) for subject (General Genetics, 

GG, and Molecular Markers, MM), language used as medium of instruction and gender. 
 

DM1 
 

DS 
 

SM 
 

SS 
 

Year         
GG 2018-19 3.35 ± 0.06 b 3.24 ± 0.07 b 1.61 ± 0.04 a 2.33 ± 0.06 a 
MM 2019-20 3.15 ± 0.08 a 2.85 ± 0.09 a 1.69 ± 0.07 a 2.51 ± 0.09 a 

Language         
Spanish 3.26 ± 0.05 a 3.07 ± 0.06 a 1.63 ± 0.04 a 2.41 ± 0.06 a 
English 3.28 ± 0.15 a 3.11 ± 0.15 a 1.75 ± 0.11 a 2.41 ± 0.14 a 

Gender         
Female 3.24 ± 0.06 a 3.05 ± 0.07 a 1.58 ± 0.04 a 2.36 ± 0.06 a 
Male 3.30 ± 0.10 a 3.13 ± 0.11 a 1.80 ± 0.07 b 2.52 ± 0.09 a 

Total 3.26 ± 0.05  3.07 ± 0.06  1.65 ± 0.04  2.41 ± 0.05  
1Different letters in the same column indicate significant differences (P-value<0.05) between groups according to Tukey's test 

The comparison of DA and SA values of the common students of both subjects showed slight variations 
on per student basis in both subjects (Figure 1). Students reduced their DA approach comparing first-
year and second-year subject. However, it was not a general behaviour, as some students incremented 
their DA approach in the second-year subject. These results indicate that student approach to learning 
is not a fix value [8], [25] and varies between subjects. 
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Figure 1. Deep approach (DA) minus surface approach (SA) distribution of scores for each common student 

of General Genetics and Molecular Markers subjects. The black lines depict mean values for DA and SA 
and the grey lines the mean plus or minus the standard deviation. 

High correlations between the main scales and their subscales were observed (Table 3), as expected 
from by Biggs et al. [9], and revealed the existence of two dominant factors (deep and surface) like in 
other studies [18], [36], [64]. Confirmatory analysis have been carried out in different cultural contexts 
and different number of factors have been proposed, although most of the studies support a two factor 
structure of the R-SPQ-2F questionnaire [9], [35], [36], [64], [67]. 

Table 3. Correlations between different factors of the R-SPQ-2F questionnaire scales. Deep approach (DA), 
surface approach (SA), deep motivation (DM), deep strategy (DS), surface motivation (SM) and surface 

strategy (SS). 

 DA SA DM DS SM 
SA -0.30 ***     
DM 0.89 *** -0.25 **    
DS 0.92 *** -0.28 *** 0.65 ***   
SM -0.16 NS 0.85 *** -0.15 NS -0.14 NS  
SS -0.34 *** 0.92 *** -0.28 *** -0.33 *** 0.58 *** 
***: P<0.0001, ** 0.001<P<0.0001, NS>0.01 

The internal consistency of the questionnaire was assessed with the alpha Cronbach value (Table 4). 
The values were higher for the main scales and acceptable according the 0.7 value [75], but not for the 
secondary scales, supporting again the existence of two main scales [35], [36], [64], [67]. 
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Table 4. Cronbach alpha coefficient values (95% lower confidence band) among the different R-SPQ-2F 
questionnaire scales of the questionnaires evaluated. Deep approach (DA), surface approach (SA), deep 

motivation (DM), deep strategy (DS), surface motivation (SM), and surface strategy (SS) for subject 
(General Genetics, GG, and Molecular Markers, MM), language used as medium of instruction and gender. 

 DA SA DM DS SM SS  

Year       
GG 2018-19 0.73 (0.68) 0.67 (0.60) 0.56 (0.47) 0.62 (0.54) 0.41 (0.29) 0.55 (0.45) 
MM 2019-20 0.81 (0.79) 0.74 (0.71) 0.61 (0.56) 0.72 (0.68) 0.51 (0.45) 0.63 (0.58) 

Language       
Spanish 0.78 (0.73) 0.73 (0.70) 0.70 (0.64) 0.64 (0.57) 0.57 (0.47) 0.47 (0.68) 
English 0.81 (0.76) 0.76 (0.75) 0.75 (0.70) 0.70 (0.69) 0.69 (0.62) 0.62 (0.70) 

Gender       
Female 0.79 (0.75) 0.71 (0.65) 0.63 (0.55) 0.68 (0.60) 0.44 (0.31) 0.61 (0.52) 
Male 0.76 (0.71) 0.69 (0.62) 0.51 (0.40) 0.69 (0.62) 0.46 (0.33) 0.54 (0.43) 

Total 0.78 (0.73) 0.71 (0.65) 0.59 (0.49) 0.68 (0.61) 0.47 (0.34) 0.59 (0.50) 

Results showed different student approach to learning in both subjects, with lower values in Molecular 
Markers than in General Genetics. Both subjects share discipline, structure and even some teachers so 
no big differences appear. However, student’s perception was different. It is not clear if it is due to the 
subject or the year of study. Although the general trend was to low the approach in the second-year 
subject, some students showed the opposite trend, indicating that student approach to learning is not a 
fix value. It is generally assumed that the students’ approaches to learning develops towards a deeper 
approach in higher education [1], [25], [42]. However, some studies showed that deep approach does 
not change during studies [76]–[79], while others showed a decline in either surface approach [80], [81] 
or in deep approach over the years [41], [77], [82]. Our results agreed with the last ones, but more 
studies in different years and subjects should be done to confirm the results. 

4 CONCLUSIONS 
The student approach to learning of both subjects was very high, with a higher deep approach than 
surface approach. However, the values were lower in the second-year subject, which suggests that 
students vary their approach to learning depending on the subject and year of study. This result should 
be considered to promote the deep approach in higher courses of the degree. 
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THE FLOWER OF EDUCATION: AN INTERDISCIPLINARY 
APPROACH TO PROMOTE CONSCIOUS EDUCATION AMONG 

TEACHERS AND STUDENTS 

G. Petkova 
Sofia University "St. Kl. Ohridski", Faculty of Classical and Modern Philology, Centre for 

Eastern Languages and Cultures (BULGARIA) 

Abstract 
Demotivation, lack of progress, loss of direction, exhaustion, overwhelmed mind, boredom... How many 
teachers and students alike come to this point in foreign language teaching and learning! The point of 
extreme density where and when both parts are ready to give up. The last 12 months under the severe 
circumstances of a pandemic which has affected all levels of our lives have even intensified the above 
feelings. And this is only one of the many challenges we need to cope with in 21st century. 

The present research suggests an interdisciplinary approach to foreign language teaching. It has been 
generated through examples from the classroom at the Japanese Studies Department at Sofia 
University "Saint Kliment Ohridski", Bulgaria. It is based on the holistic understanding of teaching and 
learning as everyday processes shared by human beings all around the world. It combines the concept 
of "hana" (flower) presented in the field of dramaturgy by famous Japanese drama expert Motokiyo 
Zeami in the end of 14th and first half of 15th century and the zen buddhist understanding of "practice" 
and lifepath. It is this "practical" reference that makes the theories work smoothly in a classroom (even 
a virtual one). 

The methodology suggests how teachers and students alike need to see the learning process as a 
process similar to the biological cycle of a flower development which comes to the sublime point of full 
bloom - the moment of highest educational density and effect on both sides. The examples which 
illustrate the theory are taken from successful practices from the classroom of Japanese Studies BA 
program - one of the most successful programs of Sofia University even in times of a pandemic. It is 
believed that the appoach might be helpful to colleagues around the world to make the best of their 
efforts and transform the moment of teaching into a moment of blooming. 

Keywords: Philosophy of education, Zen Buddhism, foreign language teaching, Japanese studies. 

1 INTRODUCTION  
Sofia University, the oldest university in Bulgaria, began enrolling students interested in Japanese 
language in the late sixties of the twentieth century. Following the emerging bilateral interest in the 
seventies of 20th century, marked by deepening of economical and political relations between the two 
countries, more and more Bulgarian specialists in Japanese language, literature and history pursued 
their education at academic institutions in the former Soviet Union and Japan. With the political changes 
of 1989 a new era of Bulgarian japanology has started - in 1990 came the official recognition of 
“Japanese philology” at Sofia University. The five-year course produced specialists with wide range of 
knowledge on Japanese language, literature, history, sociology and economics. Following the Russian 
academic model, the discipline slowly but steadily developed curriculums despite the hardship of the 
socio-economical context of the emerging democracy. Currently, the higher education coherence-
seeking Bologna process calls for necessity of introducing the tripartite model of bachelor, master and 
doctoral programs in Bulgaria too. In compliance with it, Japanese Studies are divided into a four-year 
bachelor course, one-year master course and three-year doctoral course.  On March 28, 2018 Japanese 
Studies officially became an independent Department within the structure of Sofia University [1],[2]. 

For the three-decades of existence, Japanology has produced over 400 specialists in Japanese 
language and Culture. The academic output includes a vast number of book translations, project 
implementations, academic publications etc. The Department of Japanese Studies has laid the grounds 
for the inauguration and successful implementation of Japanese classes (curriculum and syllabus) at 
three schools in Sofia (Schools Nr 18, Nr 138th and Nr 40), and a kindergarten (Nr 95). It has worked 
alongside the Bulgarian Academy of Sciences, The National History Museum, the National Ethnographic 
Museum, the National Library, National Archives, Foerign Ministry, local Municipalities in Sofia, Burgas, 
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Varshets, Gabrovo and many other institutions in order to promote actively and effectively Japanese 
culture in Bulgaria and to educate public in the highest humanitarian values of multiculturalism, ecology, 
democracy, equality and freedom of thought. 

Especially the achievements of the last ten years, blessed by international recognition and marked by a 
more active state of cooperation with society, were gained mostly through the development and 
implementation of a set of reforms defined generally by the term conscious education, which affects 
both individuals and institutions involved in the process of education [3],[4],[5],[6]. Hereafter we shall 
refer to one side of this versitile interdisciplinary methodology, in order to illustrate the applicability of 
this approach to language teaching, language learning and educational policies in principle.  

2 METHODOLOGY 
Zeami Motokiyo (1363-1443), also Yusaki Saburo Motokiyo, is a Japanese actor, playwright, 
philosopher, director and theatre producer. He is educated and grows up in the sarugaku theatre group 
of his father, which later he inherits. Zeami develops the school further with the support of shogun 
Yoshimitsu Ashikaga (1358-1384). He compiles a handbook of instructions - the Fushikaden, where he 
introduces his theory of “hana”, or flower [7]. Zeami’s theory examines the bond between actor, scene 
and public in a new way, associated with the lifecycle of a plant and is closely related to Buddhist 
teachings. The current research re-explores Zeami’s theory from the point of view of foreign language 
teaching (FLT) and applies this understanding of the actor’s “evolution” process to the education process 
in its complexity. In order to illustrate the use of this method for FLT, let us start first with the most 
important cornerstones of Zeami’s theory.    

2.1 The flower at bloom 
Zeami sees the “evolution” of an actor as analogical to the lifecycle of a plant – it starts from a seed, 
then first leaves appear, leading to maturity, blossoming, full bloom, bearing fruits, and eventually 
withering. On one hand, the life path of an actor is following these stages of development, says Zeami. 
The sublime point is the moment of full bloom to which every actor is aiming. This moment is short and 
transient, yet it is the most effective on the public and is cherished by the artist as the one and only one 
that matters for his mastery.  

On the other hand, Zeami sees in each performance the same analogy – the play itself resembles the 
life path, or the lifecycle, and there comes this moment of insight, the one and only spatiotemporal point 
when the actor reaches the realization of his potential to the most and then exactly he bonds with the 
public and is most effective as an artist – the moment of blooming, when he realizes his flower - hana.  

2.2 The ability to amaze and be amazed 
According to the Japanese thinker, during a performance it is very important to come to the point when 
actor “amazes” the public. This ability is closely related to the traditional aesthetic category of “aware” – 
the sublime moment of emotion which makes you feel and see the evanescence of all living. This ability 
is also related to another example of Japanese traditional zen aesthetics – ichigo-ichie, which illustrates 
the philosophy of “one time, one meeting” – treasuring every single moment on the spatiotemporal axis 
of existence as irreversible and unique. This ability requires all participants in an event to be fully aware 
of the uniqueness of the moment they all experience. 

In other words, as there are no congruent moments in time, the human beings need to develop their set 
of mind to understand and cherish each unique moment – short, meaningful and transient. Once training 
one’s mind in this direction, each person is able first to be amazed by this unique single moment and on 
the other hand, is able to cause or better say, transmit/share this amazement with others.  

2.3 “Feel the rhythm” 
Further, Zeami speaks of the long and difficult path each actor undergoes in order to reach higher 
professional grounds. And the efforts invested all the way along this path will bring him finally to a state 
when he will be able “to read the public”, to feel its rhythm and atmosphere. And when he is able to do 
so, he might reach heart and mind of every spectator. And that all happens thanks to the actor’s hana 
or “flower at bloom”. And it results in reaching the state of unison between actor and spectator, called 
also unity or bond, which is realised thanks to the actor’s hana. It might be compared to a process of 
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synchronization and harmonization between actor and spectator, for which both parts have been 
prepared beforehand. 

Given the feeling of aware, mentioned above, such mind-set makes the participants in the event more 
aware of everything happening on the scene or in the public.  

2.4 Planting seeds 
According to the Japanese medieval author another very important characteristic of actor’s mastery is 
the ability to plant seeds in the heart of the spectator which will further grow, bloom and bear fruit. Zeami 
points that whoever works for refinement of his skills, is already in possession of the flower and its seed. 
And then he will be able also to spread seeds among spectators.  

These four stations of Zeami’s theory do not exhaust all examples and conclusions of the Japanese 
playwright and philosopher, yet due to the limited scope of the current paper we shall concentrate on 
them only and see their applicability in FLT in order to come to conclusions on the possible horizons of 
education which might be enlightened from a different perspective.  

3 RESULTS 
The state and challenges of FLT and particularly from a Japonology’s perspective have already been 
well described in a number of works [8], [9], [10], [11] and here we shall directly go to the examples from 
the classroom where Zeami’s theory might enrich the status quo.  

3.1 The flower at bloom in education 
The most important application of Zeami’s theory to the FLT is directly associated with “the moment of 
blooming”. This is when the teacher, who has long-term experience, excellent professional knowledge 
and perfect preparation, achieves his/her best “performance” – reaches directly where he aims and 
achieves best results. In the same time, the student is absorbed by this blooming hana, as if 
mesmerized, and sees further how to develop his/her own potential and apply the newly acquired 
knowledge or skills in best ways. 

Let us imagine a course of Classical Japanese language bungo (medieval grammar in literary context). 
In order to conduct successfully an unpopular (due to its level of difficulty) course, the teacher needs to 
have reached his/her hana and in this moment of blooming to share the uniqueness of the insight with 
all students. In order to make the course useful, interesting and absorbing the teacher needs to be fully 
competent in what s/he teaches, and what is more important – needs to be able to contextualize 
knowledge well enough so that s/he can develop skills in students. Yet knowledge and skills do not 
make the hana of the teacher, neither the hana of the student. The hana is a concept of bloom, a sublime 
creation, which might be understood only as a product of higher levels than pure knowledge and skills 
acquisition. The hana would mean bringing all participants in the process to the state of blooming. And 
that, in educational terms would mean – to a creative mind, to the state of creativity, when students 
perceive the hana of the teacher, come themselves to the state of blooming and “produce” creative 
results – a brand new state of knowledge and skills combination. So how would an experienced and 
well-prepared teacher be able to reach his/her state of hana? 

3.2 The ability to amaze and be amazed in education 
Whatever happens in the classroom (virtual or physical) is inter- and intra-connected. All participants in 
the process need to be fully aware of every single moment on the spatiotemporal axis which composes 
the class. They literally need to be “here and now” in order to fully realize the potential of each moment. 
There are no passive spectators or participants at all – all are involved in what happens. 

Take a medieval text and make students amazed by it. They love comics? – Then read Genji Monogatari 
together with them in the Japanese manga version. They like J-pop? – Find a song that corresponds in 
mood and content to that literary text (won’t be a problem if you take a love story from the Ise Monogatari, 
for example). They enjoy puzzles? – Make a fill–in the gaps exercise, take away most interesting parts 
of the original story and make students guess what’s there in the original. They are curious and search 
for deeper levels of human existence? – Show them how multidimensional a single literary paragraph 
might be by reading it from the viewpoint of structural analysis, gender studies, science, philosophy, etc. 
(any zuihitsu-essay example would be fine, my personal favourite is Sei Shonagon who gives wonderful 
grounds for such exercises). And all the time make this piece of literature (written six, seven or more 
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hundreds years ago) sound close to the 21st century reality your students come from. Associate what 
you read with what you see from the window, from what you smell in the classroom, relate your class 
material to the here and now you and your students are involved in. 

And if you come to a point when somebody in the classroom or from the screen utters something like 
“ah” or “wow”, then the aware is there, and the amazement, and the full immersion in the spatiotemporal 
point is a fact. But do not stop there – there is more to that amazement if we are to make the jump from 
knowledge to skills and from there – to creativity. 

3.3 “Feel the rhythm” in education 
In a conscious education classroom the preliminary preparation for the next 90 minutes, for example, 
would never be enough unless the teacher remains maximum adequate to the every second during the 
class – a certain alertness to feel the change in mood, to be adaptive to last-minute news on the radio 
or to react to every student’s question. Both student and teacher, if thought in the light of Zeami’s theory, 
need to be consciously present and engaged in whatever is happening in the classroom. 

If teachers teach by routine and allow this routine take over them and make them feel weary and bored, 
then they have come to the state of getting out of rhythm. Rhythm is not routine, rhythm is what happens 
in the classroom. 

A teacher gives homework – texts to read or translate for next week. On the day before the class (and 
we all know that most students do their homework just hours before the actual class), an outbreak of a 
pandemic was announced and the country was set in the state of emergency (is there anyone reading 
this, who did not experienced it in year 2020?). The teacher enters the classroom (by that time, probably 
a virtual one), and starts as s/he has planned only to find out that no one has done the homework, of 
course, being busy chatting on the social media with friends about all possible future scenarios of this 
pandemic. The rhythm of the classroom is obviously not the one expected. Despite the great 
preparations and the strategic plan for all classes in the syllabus. 

One needs to feel this new rhythm and adapt – read Hojoki instead and discuss calamities human kind 
has met so far, bring personal stories about difficult times and their overcoming, make the students 
central to this new rhythmic orchestra instead of moralizing them on not doing their chores. Because, 
after all, if they are to read classical Japanese texts in original and be better professionals, it will be of 
no use to them unless they can “feel the rhythm” of the time they read about, of the people writing, of 
the ideas shared. To give them knowledge about Classical Japanese grammar and skills to read literary 
texts bungo will not bring them to the state of creativity. They need to receive a seed alongside the 
knowledge and skills, which seed to plant, nurture and bring to full blossom and fruit in future.   

3.4 Planting seeds in education 
According to Zen Buddhism each individual possesses the potential for enlightenment. All s/he needs 
to do is to be adequate to the reality and effective in one’s own refinement. Which would mean, in 
Zeami’s terms, that both teacher and student need to be aware of the potential and direct their efforts in 
this “evolution of the potential”. And keep in mind that there are no universal recipes, as each person is 
unique and needs to find his/her own path. Yet seeds are planted with the idea of bearing fruits. So 
whatever we teach during the classical Japanese language class needs to be in direct relation to the 
seed we plant and its future lifecycle. If we work with essay genre, then homework for students could 
be literary essays, if we work with short-verse tanka, poetry is an option (no matter which language is 
used for medium). Could be also a FB post, or a tiktok video. Students and teachers alike need to see 
results of their work – and the more creative the results are, the more complex and holistic they become, 
the better job has been done on both parts. Seeds have been planted. We, teachers, might never see 
them bloom, if it happens for them to grow in a couple of years or decades, but if we have done our job 
with the right state of mind – then we need no proof of the result, as we have done all we could to help 
an individual find his/her potential and later bring it to full bloom. 

It happens we get shocked by old stories of samurai, facing death calmly and as if with no fear or regret. 
We tend to think that it is because they believe in being reborn, by laws of Buddhism, and that is why 
they dread not afterlife. In Eastern philosophy the key to that behaviour is hidden in every single moment 
lived until the last breath. Because if we live it consciously and “invest” all of us into every and each 
moment we live, then we know that we have made the most of every single day and month and year on 
our life path. 100%. For every point on the spatiotemporal axis. So there are no regrets but satisfaction 
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of one’s efforts at living 100% and experiencing the hana – the beauty of the whole cycle of a plant’s life 
– so short and so beautiful.     

4 CONCLUSIONS 
It is important to search for new horizons, especially in times of rapid change and great challenge – the 
time of a pandemic which transformed the world we have known so far and changed education for good. 
It is also important to adapt and be in a constant quest for higher achievements in education, bearing in 
mind that the fleeting world we all live in will never stop for a second to wait for us to adjust ourselves. 
As Kenko Yoshida writes in his Essays of 1333 [6] – “The waters of the river never cease their running 
and never ever are the same”. Neither time, nor teachers, students, let alone the educational aims 
remain the same for a longer period of time. Coming from a small country, which has experienced abrupt 
changes in political, social and economic grounds for the last 30 or so years, Bulgarians surely know 
that nothing really lasts too long to make you feel bored with reality. On the contrary - the world is 
changing constantly and old models give way to new horizons, which in a blink of time become old 
models too, to retreat into oblivion. And if there are “recipes” to help us cope with this maelstrom of 
changes, and make us more effective and more adequate when doing our job, it is worth sharing them 
and experimenting to ensure the evolution of education.   
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Abstract 
ª Relevance: 
Future specialists in “Light industry materials science” are trained to develop textile composites with new 
properties. Students study the compounds and coatings that can improve certain properties (water 
resistance, strength, fire resistance, etc.). However, they do not have enough experience in solving 
enterprises problems of mutually influencing properties prediction. Kazan National Research 
Technological University (KNRTU) is the coordinator of "Textile and Light Industry" technological 
platform in Russia. KNRTU and industry specialists carry out joint R&D including the prediction of textile 
composites properties. It is relevant to develop the students’ experiential learning through their 
participation in R&D projects within the university-light industry cooperation. 

Objective is to form the graduates` experience in self-solution of enterprises problems within KNRTU-
light industry cooperation. 

ª Tasks: 
a) To summarize the world experience of students` participation in joint university-industry projects; 
b) To develop an organizational model for students` training with their participation in R&D for 

predicting the properties of composites; 
c) To present the results of students` self-scoring on their readiness to self-solve industrial problems. 

ª Methodology: 
a) A retrospective analysis and generalization of the results of involving university students in solving 

the industrial problems were carried out. Materials: scientific papers on the research problem. 
b) Logical-analytical methods and modeling were used to develop a model of cooperation between 

light industry enterprises and KNRTU students. Materials: technological platform and enterprises 
data, the Master’s program in “Light industry materials science”. 

c) Empirical study was carried out - students’ self-scoring results (Likert scale responses) were 
obtained: (1) before the implementation of R&D projects in students training; (2) after students’ 
participation in R&D within the university-industry cooperation. The Likert scale statements are: 
“I know the complex of properties of modern textile composites”, “I know how to change the 
properties of composites,” “I am able to predict the properties of materials by myself,” “I am ready 
to make new materials with specified properties by myself,” etc. 

ª Results: 
a) The expediency of experiential learning when graduate students solve industrial problems has 

been studied. 
b) An organizational model of university-light industry enterprises cooperation was developed. The 

functions of the student's tutors (university tutor and enterprise tutor) were determined. The role 
of R&D in the Master`s program was shown. 

c) The histograms of students’ self-scoring results are obtained. Before implementing R&D projects, 
the most of students (64%) answered “strongly disagree” and “disagree” to the statements about 
their readiness to predict the properties of textile composites by themselves. After R&D 
implementation the majority of students (72%) answered “agree” and “strongly agree” on the 
same statements. 
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ª Conclusion: 

The implementation of R&D projects by graduates within the university-industry cooperation is a form of 
experiential learning and contributes to the acquisition of actual experience. The research results will be 
useful to universities which are interested in students` participation in projects within university-industry 
cooperation. 

Keywords: University-industry cooperation, experiential learning, light industry enterprises, graduate 
students, R&D, organizational model, Likert scale. 

1 INTRODUCTION  
Academic training curriculum for graduate students in “Light industry materials science” in Kazan 
National Research University (KNRTU) includes the discipline «Prediction of Composite Materials 
Products Properties». In the course of training, students create textile composites with new properties. 
They investigate coatings, impregnating compounds, and fabric modification methods. Furthermore, 
they learn how to predict the changes of composites’ properties depending on their components’ 
properties. As a result of the training, they know how to improve individual properties of textile materials, 
such as water resistance, endurance, fire resistance, air-retention capacity. However, they do not have 
enough experience in solving enterprise problems of mutually influencing properties prediction. Yet this 
kind of knowledge is vital for future professional activity in light industry enterprises to create textiles 
with a set of improved properties. 

KNRTU is the coordinator of "Textile and Light Industry" technological platform in Russia. It is important 
to note that the current position of the textile and light industry in Russia is in a state of stagnation. Its 
development requires joint efforts of industrial enterprises with state support [1], including initiation of 
partnerships for producing products according to demand [2]. The technological platform brings together 
companies and universities that train students for the light industry. KNRTU and industry specialists 
carry out joint R&D, including the prediction of textile composites properties. However, students were 
hardly ever involved in such research. In addition, in order to work in enterprises and conduct a research 
on predicting the properties of new composites, students need to learn from their own experience. It is 
relevant to develop the students’ experiential learning through their participation in R&D projects within 
the university-light industry cooperation. 

2 METHODOLOGY 
Objective is to form the graduates` experience in self-solution of enterprises problems within KNRTU-
light industry cooperation. Problems and methods of their solution: 

Task (A) is to summarize the world experience of students` participation in joint university-industry 
projects. A retrospective analysis and generalization of the results of involving university students in 
solving the industrial problems were carried out. Materials: scientific papers on the research problem. 
At this stage, there were presented systematized practical examples of the involvement of graduate 
students in the implementation of learning activities, works, projects, which the university received from 
enterprises. Hindsight analysis indicated the scarcity of publications, where the mechanisms of 
development are recognized in students’ experiential learning through their participation in R&D 
projects.  

The next stage of the study required a solution of Task (B) to develop an organizational model for 
students` training with their participation in R&D for predicting the properties of composites. Logical-
analytical methods and modeling were used to develop a model of cooperation between light industry 
enterprises and KNRTU students. Materials: technological platform and enterprise data, the Master’s 
program in “Light industry materials science”. As a result, an organizational model was developed to 
fulfill tasks from enterprises to predict the properties of textile composites. The students’ experiential 
learning through their participation in R&D projects was implanted as a part of “Prediction of composite 
materials products properties” course.  

The third stage involved compiling outputs from the students before and after implementing experiential 
learning through their participation in R&D projects. The task (C) was to present results of students' self-
scoring on their readiness to self-solve industrial problems. The empirical study was carried out - 
students' self-scoring results were obtained. A set of the Likert scale statements was developed to 
collect responses. Master students filled in the Likert scale in 2 stages: (1) before the implementation of 
R&D projects in student training; (2) after students' participation in R&D within the university-industry 
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cooperation. Since experiential learning of students was carried out through their participation in R&D 
projects in the discipline "Prediction of composite materials products properties", the Likert scale was 
filled at the beginning and at the end of the semester in which this discipline is studied. 

Intermediate option is excluded from the Likert scale, such as «Not sure». Answers as “strongly 
disagree”, “disagree”, “agree”, “strongly agree” are included in the scale. Its statements are: “I know the 
complex of properties of modern textile composites”, “I know how to change the properties of 
composites,” “I am able to predict the properties of materials by myself,” “I am ready to make new 
materials with specified properties by myself,” “I have experience in solving real problems of companies 
to create new textile composites”, “I have experience in R&D projects to create new textile composites”. 

3 RESULTS 

3.1 The advisability of students’ experiential learning within the university-
industry cooperation 

Scientific publications point out the importance of including the training of master's degree students to 
form their experience in solving the problems of specific enterprises, where they can be employed in the 
future [3]. In general, university-enterprise cooperation is considered necessary for conducting joint 
R&D, for commercialization of university research at enterprises, and for improving graduates' readiness 
to solve production problems. It is believed that specialists with experience in improving the productivity 
of enterprise processes, obtained during training, will be a driving force for innovation and economic 
development [4]. It is noted that future employers need to participate in the formation of training 
programs, changing the content of individual disciplines to obtain specialists with the experience 
necessary for further employment [5].  

Most of the publications, however, contain recommendations for integrating students into 
entrepreneurial activities, into the work of business companies to commercialize research results during 
their studies. Practical experience of involving students in solving problems of technology-oriented 
enterprises is presented in the study by Wang J. & Tang Y. China's experience in training students in a 
technology university-industrial enterprise cooperation is cited. The scientific themes of researches in 
the field of production of fibrous materials, which are offered by enterprises to the university, are 
indicated. It is demonstrated the necessity of students' work coordination in joint R&D both by the head 
from the university and from the enterprise [6]. 

The Russian research also points out the importance of training students following the needs of industrial 
enterprises for specific knowledge, skills, and experience of students. The need for graduates with 
experience in collaborative R&D with industrial companies is highlighted, and the need to incorporate 
assignments from enterprises to produce products with new properties or to improve the technological 
process is noted. There are recommendations on joint development of training courses within the 
framework of "university-enterprise" cooperation, on the involvement of students, along with teachers, 
in joint R&D, on conclusion of partnership agreements [7]. However, there are no specific organizational 
solutions for the implementation of joint R&D in the educational process of students and for the formation 
of their own experience in solving industry problems.  

4 ORGANIZATIONAL MODEL OF UNIVERSITY - LIGHT INDUSTRY 
ENTERPRISES COOPERATION  

The technological platform "Textile and Light Industry", coordinated by KNRTU, is organized on the 
principles of private state partnership and approved by the Protocol of the Government Commission of 
the Russian Federation on High Technologies and Innovation of 21 February 2012. The platform serves 
to integrate the state, enterprises, and universities based on equality of all participants and serve to 
develop small business and stimulate innovative projects [8]. 

The platform includes 67 enterprises and 10 universities. Innovative development of the industry takes 
place through the formation of joint applications for state funding from HEIs and enterprises. The 
university professors and employees of the enterprises are actively honored in such grants. One of the 
directions of researches is the prediction of a complex of properties of textile composites.  

Within the framework of master's degree students' training in this discipline 9 hours are devoted to 
lectures on problems of enterprise, 63 hours are devoted to the practical solution of enterprise problems 
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by students, and 36 hours of students' self-work. The following organizational model of students' 
inclusion in R&D on enterprise problems as a form of experiential learning in the study of the discipline 
"Prediction of Composite Materials Products Properties" is proposed (Table 1). 

Table 1. Оrganizational model for students` training with their participation 
 in R&D for predicting the properties of composites. 

Responcible  Activities Place 
Technological 
platform 

Collects data from universities and enterprises on necessary and prospective 
research. Making recommendations to government commissions on R&D 
funding. Participation in the discussion of assignments from enterprises, 
results of initiative research of the university, outcomes of joint R&D 

Platform board 
meetings, 
Thematic 
conferences, 
exhibitions 
coordinated by 
the platform 

Administration 
of KNRTU/ 
enterprise 

Form a list of initiative developments of KNRTU professors/employees of 
enterprises for approval; receive applications from enterprises/employees of 
KNRTU for solving industry problems, form agreements on cooperation and 
applications for participation in grants. Approve changes in master's training 
plans for specific R&D. 

KNRTU, industry 
enterprises, 
platform 
meetings, 
exhibitions, fairs. 

Tutors from 
KNRTU/ 
enterprise 

Manage on the part of KNRTU/enterprise a particular joint R&D, reports on 
the progress of a concise R&D project to the management, makes decisions 
on changing the content of Master's degree training according to the tasks 
set for KNRTU/enterprise, organises Master's degree training using 
KNRTU/enterprise equipment. Supervise the educational process and the 
result of R&D. 

KNRTU, 
enterprise 

Students When studying the discipline "Prediction of Properties of Products from 
Composite Materials" - student within practical lessons and self-work 
receives an assignment from the mentor from KNRTU (teacher of the 
discipline). Visits the enterprise or receives video information about 
technologies and problems of the enterprises from the mentor from the 
enterprise. Solves a specific narrow task of predicting the properties of 
composites on the equipment of KNRTU or enterprise. Formulates the 
results of experiments and calculations, creates a prototype textile, and tests 
it in the laboratory of KNRTU/enterprise. 

KNRTU 
laboratories, 
enterprises, self-
work outside 
laboratories. 

R&D was carried out within the framework in cooperation with “KNRTU - Enterprise of Light Industry" 
along with the involvement of students with the use of the developed organizational design, on the 
following topics: the creation of textile materials with fire retardant properties, the creation of textile with 
nano coatings, the creation of textile materials with unique properties for medical purposes, the 
development of chemical protection suits, etc. 

5 THE RESULTS OF THE STUDENTS’ SELF-ASSESSMENT BEFORE AND 
AFTER THE PARTICIPATION IN R&D WITHIN THE UNIVERSITY-INDUSTRY 
COOPERATION 

The empirical research by questionnaire method using the Likert scale is designed to assess students' 
readiness to independently solve enterprise problems in creating textile composites with a given set of 
properties. The students of the master's degree of KNRTU Faculty of Light Industry mainly continue 
their studies after the bachelor's degree in the same direction "Light industry materials science". 
Accordingly, they have sufficient knowledge to produce textile materials and predict their properties 
(Figure 1). 

3809



 

 

 
a) 

 
b) 

Figure 1. Student self-assessment results before and after participation in R&D, %: а) responses to statements 
 “I know the complex of properties of modern textile composites”, b) “I know how to change the properties of 

composites.” 

 
a) 

 
b) 

Figure 2. Student self-assessment results before and after participation in R&D %: а) responses to statements “I 
am able to predict the properties of materials by myself”, b) “I am ready to make new materials with specified 

properties by myself” 

 
a) 

 
b) 

Figure 3. Student self-assessment results before and after participation in R&D %: а) responses to statements 
 “I have experience in solving real problems of enterprises to create new textile composites”,  

b) “I have experience of carrying out R&D projects on new textile composites.” 

However, according to Figures 2-3, before completing the discipline "Prediction of composite material 
product properties", where the students organized assignments from enterprises as part of joint R&D, 
they did not highly evaluate their readiness to address challenges of enterprise problems. 

According to Figures 1-3 after implementation of students' experiential learning through their 
participation in R&D projects within the university-light industry cooperation, 89% of students answer 

24
11

76
89

0

20

40

60

80

100

Before
R&D

After R&D

strongly
disagree and
disagree
answers
strongly
agree and
agree
answers

21
7

79
93

0

20

40

60

80

100

Before
R&D

After R&D

strongly
disagree
and
disagree
answers
strongly
agree and
agree
answers

64

28
36

72

0
10
20
30
40
50
60
70
80

Before
R&D

After R&D

strongly
disagree and
disagree
answers
strongly
agree and
agree
answers

78

33
22

67

0

20

40

60

80

100

Before
R&D

After R&D

strongly
disagree
and
disagree
answers
strongly
agree and
agree
answers

98

24
2

76

0
20
40
60
80

100
120

Before
R&D

After R&D

strongly
disagree and
disagree
answers
strongly
agree and
agree
answers

99

21

98

0
20
40
60
80

100
120

Before
R&D

After R&D

strongly
disagree
and
disagree
answers
strongly
agree and
agree
answers

3810



 

 

"agree" and "strongly agree" to statements that they know the set of properties of modern textile 
composites; 93% know how to change these properties; 72% can predict them independently; 67% are 
willing to create materials with given properties independently; 76% have experience of solving 
enterprise problems; 98% have experience of performing R&D. At the same time, the degree of 
response in the answers varies from Figure 1 to Figure 3. Figure 1 shows responses about the 
knowledge that students already have before starting work. Figure 2 shows responses about readiness 
to work independently, and Figure 3 shows responses about the experience. 

Thus, involving students in R&D in a university-enterprise partnership enhances their knowledge, skills, 
and abilities and develops their own experience of professional tasks. Also, R&D experience is essential 
for the master's degree and the creation of new materials and technologies in future work. 

6 CONCLUSIONS 
The expediency of experiential learning when graduate students solve industrial problems has been 
studied. An organizational model of university-light industry enterprises cooperation was developed. The 
functions of the student's tutors (university tutor and enterprise tutor) were determined. The role of R&D 
in the Master`s program was shown. The histograms of students’ self-scoring results are obtained. 
Before implementing R&D projects, the most of students (64%) answered “strongly disagree” and 
“disagree” to the statements about their readiness to predict the properties of textile composites by 
themselves. After R&D implementation the majority of students (72%) answered “agree” and “strongly 
agree” on the same statements. 

The implementation of R&D projects by graduates within the university-industry cooperation is a form of 
experiential learning and contributes to the acquisition of actual experience. The research results will be 
useful to universities which are interested in students` participation in projects within university-industry 
cooperation. 
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EDUCATIONAL INITIATIVES TO STIMULATE READING AMONG 
YOUNG PEOPLE 

M. Garvanova, S. Eftimova 
University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
The psychological and pedagogical literature analyzes the indisputable benefits of reading and reading 
literacy as a complex phenomenon of cognitive skills and competencies for the emotional and intellectual 
growth of young people, for the development of imagination, stimulating curiosity, forming interests, life 
goals, value priorities, beliefs etc., contributing to the learning, socialization and spiritual enrichment of 
the individual throughout life. In recent decades, the intensive penetration of information and 
communication technologies in all social spheres and activities and, in particular, the Internet and smart 
devices has contributed to the mass transition from print to digital text and changes in readers’ attitudes, 
interests and behaviour in new generations. There are processes that lead to a significant revision of 
the understanding of reading literacy and the approaches and strategies for its formation in the modern 
educational system. The so-called digital reader has appeared on the scene that seeks information, 
communicates, learns, works, buys and has fun in a dynamic electronic environment. In order to outline 
the effective educational initiatives that meet the challenges of the new information situation to create a 
supportive educational culture based on the needs of adolescents for self-development and self-
affirmation, in the period November – December 2020 an empirical study was conducted among 336 
Bulgarian pupils and students aged 13-21 (M = 18.34, SD = 1.74). 

The research methodology is complex and includes online questionnaires of semi-structured type and 
a series of focus groups, implemented in an electronic educational platform. The results of the study 
reveal that there are some differences in the responses of pupils and students in relation to the identified 
educational strategies, which is largely due to the age and educational level of the respondents. For 
example, while pupils point to the leading role of teachers, curricula and the organization of 
extracurricular activities such as interest clubs, competitions and charities, students emphasize the need 
for more advertising campaigns and promotions on social networks, educational events with celebrities, 
free access to online libraries and e-books, more book crossing areas in public places, etc. Despite the 
differences, there is a significant consensus in the answers of both groups of respondents about the 
need to promote reading among the younger generations as a key factor in forming a successful 
personality and ensuring the quality of human capital in the contemporary information society. The 
results also show that reading contributes to mental health and well-being of the individual. 

Keywords: reading, reading literacy, motivation to read, educational initiatives, youth. 

1 INTRODUCTION 
The benefits of reading on the future development of the younger generations are the subject and object 
of research of specialists from various professional fields such as pedagogues, psychologists, 
sociologists, philologists and others. Reading is seen as an indicator of “cultural capital”, which 
contributes to the emotional and intellectual growth of young people; develops their imagination; 
stimulates their curiosity; forms their interests; contributes to socialization and has a decisive role in their 
spiritual formation as personality. It is not only a source of aesthetic and emotional experiences, but also 
a means of daily knowledge acquisition [1, p. 2]. Reading is not an innate human skill. It is a process 
that should be built in the child; it is a feeling and a desire that must be nurtured. The role of the teacher 
is not to keep the children’s interest in reading, but to build lasting motivation for reading, taking into 
account the age and socio-cultural characteristics of adolescents [2]. Reading is a complex activity 
closely related to the development of reading literacy [3]. According to the definition of the PISA 
(Programme for International Student Assessment) from 2018, reading literacy is defined as 
understanding, use, evaluation and interpretation of the texts to achieve goals, to deepen the 
knowledge, to develop the potential of the individual and to participation in society [4].   

Intense and widespread penetration of the information and communication technologies in all spheres 
of social life and in particular the Internet and smart devices leads to changes in methods of distribution, 
exchange, search, access and use of the information, which inevitably affects the reading process. The 
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“digital reader” who has different strategies, attitudes and behavioral preferences compared to the 
traditional “paper reader” has appeared on the scene: reads with active interaction with electronic text, 
uses information from different sources, has digital competencies and functional information literacy, 
etc. [4]. Technological advances pose a number of challenges to modern education, which must meet 
the new needs of young people for communication, learning, work, shopping and entertainment in a 
dynamic virtual environment [5]. Therefore, the focus in this study are possible educational initiatives to 
stimulate the reading activity amid some negative trends in the decline of reading literacy and academic 
achievement of Bulgarian pupils, according to the international study of PISA 2018 [4]. 

2 METHODOLOGY 
In order to highlight the educational strategies for promoting reading among young people, an empirical 
research with complex methodology that included quantitative and qualitative methods for collecting and 
processing information was conducted in November – December 2020. At the first stage of the study, a 
screening panel with questions related to reading and its intensity among Bulgarian youth was applied. At 
the second stage of the research, respondents who registered positive answers whether they have read 
books and whether they had clearly defined reading preferences and interests were recruited. At the last 
stage of the survey, some of these respondents filled in an online questionnaire of a semi-structured type, 
including open-ended and closed-ended questions, while others participated in online focus groups. 

The aim and tasks of the study are related to outlining the personal benefits of reading by applying 
world-renowned methods in psychodiagnostics such as the Satisfaction with Life Scale, SWLS [6] and 
the Text Material Questionnaire – TMQ, constructed on Ryan and Deci’s Self-Determination Theory 
(SDT) [7], [8], as well as deriving key factors to promote reading among young people through self-
report techniques and brainstorming in group discussions. The working hypothesis of the study is that 
the pleasure of reading increases life satisfaction and positive emotions and strengthens the intrinsic 
motivation for competence and self-affirmation, which is nurtured and developed in a supportive social 
and educational environment. 

The SWLS [6] is designed to measure the cognitive aspect of subjective well-being as a global judgment 
of life. It consists of 5 items: 1) In most ways my life is close to my ideal; 2) The conditions of my life are 
excellent; 3) I am satisfied with my life; 4) So far I have gotten the important things I want in life, and 5) 
If I could live my life over, I would change almost nothing. Participants should indicate how much they 
agree or disagree with each of the 5 items using a 7-point Likert scale that ranges from 1 – strongly 
disagree to 7 – strongly agree [9]. The total score varies from 5 to 35. The higher score reveals the 
stronger sense of life satisfaction and vice versa. Cronbach’s α is 0.78 [10]. 

The TMQ [11] is a 9-item metric: 1) While I was reading this material, I was thinking about how much I 
enjoyed it; 2) I did not feel at all nervous while reading; 3) This material did not hold my attention at all; 
4) I think I understood this material pretty well; 5) I would describe this material as very interesting; 6) I 
think I understood this material very well, compared to other students; 7) I enjoyed reading this material 
very much; 8) I felt very tense while reading this material, and 9) This material was fun to read. The 
respondent registers how each statement is true for him/her using a 7-point scale from 1 – not at all true 
through 4 – somewhat true to 7 – very true.  

There are two reversed items # 2 and 3. The items # 1, 3, 5, 7, and 9 form interest/enjoyment subscale 
with α = 0.86, # 4 and 6 – perceived competence subscale with α = 0.75, and # 2 and 8 – 
pressure/tension subscale with α = 0.77. The higher subscale score indicates the intensity of the 
measured construct and vice versa. The interest/enjoyment and perceived competence subscales are 
considered the self-report measure of intrinsic motivation, while pressure/tension subscale is theorized 
to be a negative predictor of intrinsic motivation, according to the SDT [11], [12].  

In specially developed for the focus groups guide with topics about the role of family, school/university, 
friends and peers, public communications, and the society to promote reading among young 
generations, the peculiarities of readers’ interests and practices in today’s digital world, the relationship 
between reading literacy and successful realization of the personality, etc. are presented. For the 
purposes of the current study, only the most indicative trends are analyzed. 

3 RESULTS 
The study involved 336 young people with the following demographic profile: male (n = 229, 68.2%) and 
female (n = 107, 31.8%); age – from 13 to 21 years (M = 18.34, SD = 1.74); place of residence – Sofia (n = 
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258, 76.8%), regional city (n = 31, 9.2%), another city (n = 30, 8.9%) and village (n = 17, 5.1%); pupils (n = 
125, 37.2%) and students (n = 221, 62.8%). The pupils are from different general and vocational high schools 
in Bulgaria from 7th to 12th grade, and the students study at the University of Library Studies and Information 
Technologies, Sofia with a professional specialization in Public Communications and Information Sciences 
and Informatics and Computer Sciences in first and second year in bachelor’s degree programmes. 300 
respondents filled in the questionnaire in electronic format through Google Forms, and 36 people participated 
in focus groups, divided equally – 18 students and 18 students in 3 focus groups by 6 participants, 
implemented through the electronic platform Google Meet due to the global pandemic of COVID-19. 

The data from the study are coded and processed with the statistical software IBM SPSS Statistics 21, 
and the used mathematical-statistical methods are frequency distributions and linear correlation analysis 
of Pearson – r. 

3.1 Reading as a leading factor for mental well-being of individuals 
Table 1 presents the results from the applied correlation analysis between the variable “active book 
reading” and the three subscales of the TMQ – interest/enjoyment, perceived competence, and 
pressure/tension. 

Table 1. Correlation matrix between reading and the subscales of the TMQ (n = 300, * p < 0.001). 

 Interest/  
enjoyment 

Perceived 
competence 

Pressure/  
tension 

Reading 0.571* 0.613* -0.498* 

The correlation coefficients in Table 1 are statistically significant and reveal the relatively strong 
correlation between the variables, positive for interest/enjoyment and perceived competence and 
negative for pressure/tension. In other words, it can be said that the process of reading enhances 
positive emotions, enriches the interests of the individual and reduces stress, anxiety and negative 
states. The relationship between the active reading and satisfaction with life also supports this finding – 
r = 0.552 at p <0.001, which shows that reading contributes to mental health and well-being of the 
individual. Based on the fact that the empirical study was conducted at the end of 2020 in the situation 
of global lockdown from the pandemic of COVID-19, it can be concluded that reading serves as a 
therapeutic technique for overcoming stressful and crisis situations. 

3.2 Strategic initiatives to stimulate reading among youth 
Conducting a series of focus groups provides an opportunity to outline general educational, but also 
group-specific activities between the two target readers – pupils and students. For example, the 
interpretive analysis of the data reveals that there is a significant consensus in the answers of all 
respondents about the need to promote reading among the younger generations as a crucial factor in 
forming a successful personality and ensuring the quality of human capital in the contemporary 
information society, which is also confirmed by the results of the survey presented above. However, the 
respondents differed in their answers depending on age and educational status. The leading drivers, 
derived from quantitative content analysis, are systematized in Table 2. 

Table 2. Educational factors by group (in %). 

 Pupils Students 
Role of teachers 56 44 
Curricula 43 40 
Extracurricular activities 37 26 
Advertising campaigns and promotions on social networks 33 49 
Educational events with celebrities 31 52 
Free access to online libraries and e-books 28 58 
Book crossing areas in public places 27 55 
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The percentage distributions in Table 2 exceed 100% because they are treated as an open-ended 
question with multiple answers. From the results it is clear that while pupils point to the leading role of 
teachers – 56%, curricula – 43%, and the organization of extracurricular activities such as interest clubs, 
competitions and charities – 37%, students emphasize the need for more advertising campaigns and 
promotions on social networks – 49%, educational events with celebrities – 52%, free access to online 
libraries and e-books – 58%, more book crossing areas in public places – 55%, etc. 

In addition, the pupils pay attention to the role of teachers, especially in literature, to provoke interest in 
books among children, emphasize the need to study more attractive and contemporary literary works in 
school, want to be included additional lessons for culture and literature and to be organized interesting 
reading initiatives with peers, etc. in a supportive educational environment. In turn, the students note 
the possibilities of the Internet and social media as a powerful communication channel and marketing 
tool, insist on free access to e-books and public book crossing areas, as well as the need for organizing 
educational lectures with celebrities, i.e. identify complex social and civic initiatives to stimulate reading. 

4 CONCLUSION 
The modern digital world requires a significant revision of the understanding of reading literacy and the 
approaches for its formation in today’s educational system. The skills to understand complex information 
and apply reading strategies related to the analysis, synthesis, aggregation and interpretation of 
information from several texts or information sources are becoming increasingly important as key 
competencies needed for competitive participation in the labor market and personality development 
throughout life time [3], [4], [13]. 

The empirical study conducted in the period November – December 2020 aimed to analyze those 
educational initiatives that successfully affect the attitudes, motives and interests of young people in 
reading through two target groups – pupils and students. The findings obtained are in the expected 
direction and can serve as a basis for the development of educational models by various government 
institutions and civil organizations depending on the psychosocial profile of individuals for effective 
socialization, nurture and growth of young generations in a situation of digital transformation with 
responsible assistance of family, mass media, Internet and society as a whole. 

This study also “captures” the possible therapeutic effects of reading on the personality to deal with 
negative emotions, anxiety and stress and achieve mental balance and well-being in the situation of 
COVID-19, which will be analyzed in our future research. 
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USING VIDEO MATERIALS TO IMPROVE LIGHT INDUSTRY 
PRODUCTS DESIGNERS' TRAINING 

Y. Kovalenko, L. Nikitina, T. Zhukovskaya, L. Fatkhullina, O. Gavrilova 
Kazan National Research Technological University (RUSSIAN FEDERATION) 

Abstract 
Relevance: Undergraduate students of light industry faculties of Russian Universities have a two-year 
"Light industry products design" (LIPD) course. This course requires a large number of graphic 
constructions, sketch and technical design, technical drawing of dress-patterns of clothing parts. It is the 
basis for working in CAD in subsequent semesters. Technical drawing classes are not compulsory in 
secondary school training. Therefore, converting the product model into a drawing is the problem for the 
first year students. New way to represent materials for training is necessary for enhancing learning. 
Lockdown in spring 2020 contributed to the use of videos in the training process. In our case, the use 
of videos that develop combinatorial 3D-2D thinking and demonstrate the transformation of the 3D 
objects into 2D dress-patterns is relevant. 

Objectives: The main goal is to develop design students' combinatorial 3D-2D thinking using video 
materials. Objectives are: to substantiate the benefits of using videos in the educational process; to 
present video content which demonstrates the transition from volumetric 3D light industry items to 2D 
dress-patterns; to estimate and compare results of designers training with and without the use of video 
materials. 

Methodology: Theoretical methods such as logical analysis, generalization and systematization were 
applied to prove the effectiveness of using training videos in developing design skills. Mental modeling 
was used to create the concept of training videos for future designers. Comparison measurement was 
carried out to assess the progress of students which were taught with and without video materials. 
Undergraduates’ results in learning LIPD during spring 2020 were compared with the results of similar 
groups in spring 2019. In 2020 groups the training videos were used and in 2019 groups they weren’t. 
Laboratory work scores and course project grades were compared to assess students' progress. 

Results: Expediency of using video materials to improve light industry products designers' training is 
shown. Concept of videos was created: 3D image of the product on a mannequin, the details of the 
product, dress-patterns of clothing parts, and the order of 2D dress-patterns construction should 
consistently appear in the video. Content of the videos is described, including a brief theoretical material 
and a frame-by-frame transition from a three-dimensional product to dress-patterns. The process of 
transition was recorded step by step in CAD program. 

Comparison of undergraduate students’ progress shows that training with the use of videos increases 
students' laboratory work score by 1.4 times and the number of "excellent" grades for a course project 
by 25% and also reduces the number of "satisfactory" grades by 20%. Students’ progress when 
performing laboratory work (technical drawing tasks) and course project is impossible without 
combinatorial thinking. The better students’ grades after the use of video materials indicate the 
development of combinatorial 3D-2D thinking. 

The given results will be useful to universities that teach the light industry products designers, as well 
as to other educational organizations planning the training with videos. 

Keywords: videos for learning, undergraduate students, combinatorial thinking, student progress, light 
industry, clothing design, student scores. 

1 INTRODUCTION 
A fair amount of attention is paid to the development of visual thinking in designers. 3D thinking is 
needed to visualize light industry products and to work in special software. When students enroll in 
creative studies, in addition to the main examinations, they also have to submit a drawing on a given 
topic. This allows you to select students who are already able to think figuratively and represent three-
dimensional objects on the plane. However, during their studies, designers work not so much with 
drawings as with blueprints. Students lack the knowledge and skills to think in terms of the representation 
of 3D objects on the 2D plane in terms of points, lines, projections, and shapes. 
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Undergraduate students of light industry faculties of Russian Universities have a two-year "Light industry 
products design" (LIPD) course. This course requires a large number of graphic constructions, sketches, 
and technical design, technical drawing of dress patterns of clothing parts. It is the basis for working in 
CAD in subsequent semesters. Technical drawing classes are not compulsory in secondary school 
training. Therefore, converting the product model into a technical drawing is a problem for the first year 
students. The new way to represent materials for training is necessary for enhancing learning.  

It is believed that the videos will improve the training of design students in terms of switching 3D-2D 
thinking. This factor may have a positive impact on their academic performance. In general, the training 
of designers should develop creativity and visualization abilities, practical skills of sketching, technical 
drawing, understanding of human body ergonomics, the quick mental transition from figurative thinking 
to flat prototypes [1]. The videos will demonstrate how a product of the light industry is divided into parts, 
which then become dress-patterns and vice versa. 

Lockdown in spring 2020 contributed to the use of videos in the training process. In our case, the use 
of videos that develop combinatorial 3D-2D thinking and demonstrate the transformation of the 3D 
objects into 2D dress-patterns is relevant. 

2 METHODOLOGY 
The main goal is to develop design students' combinatorial 3D-2D thinking using video materials. 
Objectives are: to substantiate the benefits of using videos in the educational process; to present video 
content which demonstrates the transition from volumetric 3D light industry items to 2D dress-patterns; 
to estimate and compare results of designers training with and without the use of video materials. 

Theoretical methods such as logical analysis, generalization and systematization were applied to prove 
the effectiveness of using training videos in developing design skills. A review of scientific publications 
on the use of videos in student learning was carried out, and the educational effects of this form of 
training were presented (section 3.1). 

The idea of training videos for potential designers was developed using mental modeling. The key 
problems of students' thought turn were incorporated into the video owing to teaching experience: from 
a 3D picture of the product on a mannequin to the order of 2D dress-patterns construction. The frame-
by-frame transformation from a three-dimensional product to dress-patterns is described in this video 
(section 3.2). 

Comparison measurement was carried out to assess the progress of students which were taught with 
and without video materials. Undergraduates’ results in learning LIPD during spring 2020 were 
compared with the results of similar groups in spring 2019. In 2020 groups the training videos were used 
and in 2019 groups they weren’t. Laboratory work scores and course project grades were compared to 
assess students' progress (section 3.3). 

3 RESULTS 

3.1 The benefits of using videos in the educational process 
Videos are widely used in the global educational system to train students. Both in the classroom and at 
home, videos are used for teaching. They can also be incorporated into distance learning interactive 
learning programs. For today's students, videos are more interactive than texts. They can be used to 
revisit what has been learned or to break down difficult-to-understand educational material. Teachers 
must consider the students' prior knowledge and skills when developing video content, as well as which 
competencies the video should acquire [2]. 

The publications affirm the usefulness of videos as a learning improvement method. Videos are 
beneficial for the visualization of objects in abstract and complex subjects. Videos could influence the 
cognitive skills of students, engage them in active learning, create a useful cognitive burden, and 
influence attention and recollection. A video should not just show the actions that a student must 
perform, but should also demonstrate the links between them. Video materials are employed to attract 
attention and decrease student distractions: signal animation, clear structure, division into sections, 
sound, and graphic influences. Videos should be short to keep the attention and not demonstrate a 
'talking head'. It should be engaging, interactive, related to student tasks [3]. 
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The script and storyboard must be prepared before using video in the classroom, whether blended, 
flipped, or self-study. The videos should include both visual and verbal information, highlight key points, 
and avoid distracting elements. The video should be brief and to the point, considering the audience's 
interests as well as the language they are most comfortable with. The content must be educational. The 
videos should set tasks for practical solving via students and involve students in individual or teamwork 
after watching the video [4]. 

The creation of videos should be based on educational methods such as learning by example, learning 
by doing, adaptive feedback and learning through reflection. The advantage of using videos is that they 
allow students to go through four main stages of learning: activation of previous experience, 
demonstration of skills, application of skills and integration of these skills into professional activities. The 
previously mentioned advantages should be considered when planning video content [5]. 

3.2 Conception of video for light industry products designers: from 
volumetric 3D light industry items to 2D dress-patterns 

It is worth noting that the videos have been designed for future light industry product designers. These 
are undergraduate students who are studying the LIPD discipline in their first and second years. These 
students do not yet possess CAD experience. CAD work takes place in the final year of study. During 
the study of the LIPD discipline, the technical drawing of dress patterns of clothing parts is done 
manually. In the course of the discipline, students project their product. To this end, they learn the basic 
data for clothing design; methods and principles of drawing out clothing patterns; methods of developing 
designs for new clothing patterns; the process of drawing out the patterns for clothing parts, etc. 

Many years of experience working with future fashion designers have shown that their level of creativity 
is high enough to invent and draw picture (but not technical drawing) of a new product. Their visual 
perception of objects, 3D thinking, and imagination are high. But the knowledge and skills for drawing 
by hand without software are not enough. The idea of teaching combinatorial 3D-2D thinking arose due 
to the complexity of students' representation of the object on the plane. The pandemic period also 
contributed to this, when the training was conducted remotely via video link. 

The concept behind the developed videos is to demonstrate a step-by-step process that is usually 
implemented in CAD [6, 7]. For instance, students design, construct and draw a dress. The video is 
preceded by a brief theoretical insertion with the main points of the design and highlighting the main 
parts of the product, e.g. details of the sleeve, back, shelf, skirt, etc. The video is accompanied by CAD 
inserts that clearly show the process. An example of the (a) visualization of a product and (b) the creation 
of an involute (not yet a technical drawing) of the separate clothing parts are illustrated in the figure 1. 

 
а) 

 
b) 

Figure 1. Example of a visualization of a garment designer's work and switching thinking from 3D to 2D: (a) 
product in 3D volumetric view, (b) involute on a 2D plane surface 

The teacher then explains how to construct the measurements of a piece using a mannequin. A detailed 
explanation of how to measure a figure in real life is given. In the video, the measurements are done on 
an actual person to attract the student's attention. In the video the result of the measurements is shown 
to the students inserting a mannequin with measured data from CAD program (figure 2). 
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Figure 2. A mannequin with measurements of a specific product  

The students are then shown the actual dress-pattern construction process based on specific 
measurements. The video goes back to the original product. After that, it demonstrates the technical 
drawing and the construction process in details. A part of the video with (a) the clothing sample and (b) 
the dress-pattern made on specific measures is shown in the figure 3. 

 
a) 

 
b) 

Figure 3. . Example of a visualization of a garment designer's work and switching thinking from 3D to 2D: 
(a) product in 3D volumetric view, (b) dress-pattern on a 2D plane surface 

The video materials offered to design students are based on the basic methods of developing training 
videos. The video lectures have been designed with future professional activity in mind. Their design 
was based on inserts from CAD presentation to focus attention, not on the appearance of the lecturer, 
but on the information presented compactly and in thesis [8]. The videos have specific training examples 
and aim to develop the students' experience of self-work. In addition, at the end of the video, there are 
questions for students to comprehend, tasks to be performed, and teacher's contacts for feedback. 
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3.3 Results of designers training with and without the use of video materials 
A comparison of the progress of undergraduate students studying with video (2020) and without video 
(2019) was made by: laboratory work scores for technical drawing tasks; grades for a course project, 
which was to design a garment. Students receive a maximum of 20 points for laboratory work. Thus, 
while the average score for laboratory work in the light industry products designers group in 2019 was 
13.2 points, students in 2020 received an average of 18.5 points, that is 1.4 times higher (Figure 4). 

 
Figure 4. Students' progress with (2020) and without (2019) videos 

The term project was assessed with "excellent", "good" and "satisfactory" grades. The number of 
students receiving a certain course project grade is shown in Figure 4. A total of two groups of light 
industry product designers of 25 students each are recruited each year. Notably, the number of students 
with good grades has remained more or less the same. The number of "satisfactory" grades decreased 
by 1.2 times and the number of "excellent" grades increased by 1.27 times after using the videos. 

The use of videos has resulted in a significant improvement in student learning outcomes for two 
reasons. Firstly, a unique and appealing new learning format was used, which has never been used 
before in any other discipline during designers’ training. Secondly, the video content encourages 
combinatorial 3D-2D thinking, which is critical for successful laboratory work and course projects. 

4 CONCLUSIONS 
Expediency of using video materials to improve light industry products designers' training is shown. 
Concept of videos was created: 3D image of the product on a mannequin, the details of the product, 
dress-patterns of clothing parts, and the order of 2D dress-patterns construction should consistently 
appear in the video. Content of the videos is described, including a brief theoretical material and a frame-
by-frame transition from a three-dimensional product to dress-patterns. The process of transition was 
recorded step by step in CAD program. 

Comparison of undergraduate students’ progress shows that training with the use of videos increases 
students' laboratory work score by 1.4 times and the number of "excellent" grades for a course project 
by 25% and also reduces the number of "satisfactory" grades by 20%. Students’ progress when 
performing laboratory work (technical drawing tasks) and course project is impossible without 
combinatorial thinking. The better students’ grades after the use of video materials indicate the 
development of combinatorial 3D-2D thinking. 

The given results will be useful to universities that teach the light industry products designers, as well 
as to other educational organizations planning the training with videos. 
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RESEARCH DATA MANAGEMENT PRACTICES OF BULGARIAN 
UNIVERSITY RESEARCHERS: SURVEY FINDINGS 

T. Todorova, M. Garvanova 
University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
The aim of this study is to examine the data literacy (DL) and research data management (RDM) 
awareness of Bulgarian university researchers. In 2016 the international research group for 
implementation of the Research Data Management Survey (RDMS) were established [3]. RDMS was 
conducted in three Bulgarian universities, namely: University of Library Studies and Information 
Technologies, University of Chemical Technology and Metallurgy and Konstantin Preslavsky 
University of Shumen. The general aggregation consists of 108 effectively surveyed lecturers and 
doctoral students. We aimed our analysis at obtaining information on the differences in practices and 
perceptions across the subject disciplines of respondents – between representatives of the Social 
Science and Humanities (S/H Sciences) (ULSIT and SHU) and those from Natural and Engineering 
Sciences (N/Е Sciences) (UCTM). For the goals of this paper we interpreted the findings from 
purposely selected questions about data management literacy. They examine what are the typical 
behaviours of university researchers in the context of their preferences for: the file type and volume of 
data use for research; how they usually get and use the data for research; what type and volume of 
data they produced from research; data storage practices; and assign of additional information to the 
own research data. In previous analyses, we examined the current state of data sharing and reuse 
perceptions, open access practices, metadata of datasets and the knowledge level about data 
management plans among the researchers [6].  
The research, which found gaps in awareness and understanding of RDM best practices and some 
differences in practices and perceptions across the subject disciplines of respondents, revealed the 
need of training. These findings will be useful for preparation of learning content and methodology of 
training, according to the scientific field and specific requirements of the researchers. In connection of 
implementation of the National Plan for Development of the Initiative for Open Access in Bulgaria 
(2021-2025) they will be useful to design appropriate programs for data literacy, research data 
management and culture of sharing in the higher education system. 

Keywords: data literacy, research data management, higher education, open access, Bulgaria. 

1 INTRODUCTION 
In January 2021 were launched the Bulgarian Portal for Open Science in line of our engagement to 
contribute in EOSC (European Open Science Cloud) and in the frame of realization of two national 
strategies - “Bulgaria National Roadmap for Research Infrastructure, 2017-2023” and NSDSR 
(“National Strategy for Development of Scientific Research in the Republic of Bulgaria 2017 – 2030: 
Better Science for Better Bulgaria”) [1, 5]. Scientists have exceptional importance for the 
implementation of the Open Science initiative. In submitted National Plan for Development of the 
Initiative for Open Access in Bulgaria (2021-2025) special attention is dedicated to the researcher 
participation [4]. On national level, popularization of the culture of sharing and the appropriate training 
will be provided together with explanation of the individual benefits from open access, such as better 
dissemination of the results from research activities and opportunities for the optimization of the 
research process. Data Literacy (DL) and Research Data Management (RDM) skills become crucial 
for researchers in order to ensuring data quality, integrity, shareability, discoverability, and reuse over 
time of the products of the scientific work.   

2 METHODOLOGY 
The aim of this study is to examine the DL and RDM awareness of Bulgarian university researchers. In 
2016 the international research group for implementation of the Research Data Management Survey 
(RDMS) were established [3]. RDMS was conducted in three Bulgarian universities, namely: University 
of Library Studies and Information Technologies (ULSIT) in March 2017 [7], University of Chemical 
Technology and Metallurgy (UCTM) in March 2018 and Konstantin Preslavsky University of Shumen 
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(SHU) in May 2018. The general aggregation consists of 108 effectively surveyed lecturers and 
doctoral students. We aimed our analysis at obtaining information on the differences in practices and 
perceptions across the subject disciplines of respondents – between representatives of the Social 
Science and Humanities (S/H Sciences) (ULSIT and SHU) and those from Natural and Engineering 
Sciences (N/Е Sciences) (UCTM). 

In RDMS online questionnaire there were 26 questions to collect data on: researcher information, e.g. 
role, discipline, gender and experience; data sharing practices, concerns; familiarity with data 
management practices; and policies/challenges including knowledge of metadata and training 
(available at: https://inlitas.org/survey/index.php/493475?newtest=Y&lang=en). 

For the goals of this paper we interpreted the findings from purposely selected questions about data 
management literacy and familiarity with data management practices.  
IBM SPSS Statistics 19 was used to code and analyse the dataset, descriptive statistics and chi-
square tests, at 0.05 significance level, were conducted to find out distinctions between researchers’ 
behaviour in data management by different professional areas such as H/S Sciences (Humanities and 
Social Sciences), on the one hand, and N/Е Sciences (Natural and Engineering Sciences), on the 
other hand. The graphs were created using MATLAB.    

3 RESULTS 

3.1 Demographics 
Survey responses totalled 108: 57.4% were H/S Sciences representatives and 42.6% were N/Е 
Sciences representatives. Out of 108 respondents, 72.2% were female and 26.9% were male. 1 
respondent marked “Don’t want to disclose”. Most of the participants were ages 36-45 (32.4%). This is 
followed by those in the age range of 56-65 (25.9%) and 46-55 (22.2%). 13.9% were between the age 
of 26-35 and 3.7% were over 65 years old. 2 respondents marked “Don’t want to disclose”. Research 
experience of the respondents were as follows: 5-10 years (17.6%), less than 5 years (22.2%), more 
than 20 years (28.7%), between 11-15 (14.8%) and 16-20 years (15.7%). 1 respondent indicated “I 
have never been involved in research” option. 

3.2 Findings about Data Management Practices 
This part of the study aims to address the following question: What are the typical behaviours of 
university researchers from H/S Sciences and N/Е Sciences in the context of their preferences for:  

- the file type and volume of data use for research;  
- how they usually get and use the data for research; 
- what type and volume of data they produced from research; 
- data storage practices; 
- and assign of additional information to the own research data. 

Data reveal that almost every researcher uses standard office document such as text, spreadsheets, 
presentations, etc. in its professional activities (90.7%), as well as Internet and web-based data such 
as webpages, e-mails, blogs, social network data, etc. (75.9%). According to chi-square tests, there 
are some statistically significant differences regarding the type of data used in two professional 
groups: images (JPEG, GIF, TIFF, PNG, etc.), χ2(1) = 10.123, p = 0.001; archived data (ZIP, RAR, 
ZAR, etc.), χ2(1) = 5.577, p = 0.018, and software applications (modelling tools, editors, compilers, 
etc.), χ2(1) = 9.134, p = 0.003 that are more applied in N/E sciences than H/S ones. The most used 
volume of data in research, done by specialists in various professional fields, is GB (gigabyte) 
(57.4%), while TB (terabyte) is less preferred (3.7%). 

Respondents also were asked to indicate their preferences how they usually get and use the data for 
their research. Three-quarters (75.9%) of researchers prefer to use data from multiple known sources 
and above half of them (54.6%) from own research team at the university as well as to create new 
data (Table 1). Some differences in terms of research practices by specialty are observed, statistically 
significant only in sharing data among research team members at the university – χ2(1) = 7.212, p = 
0.007, as such attitudes and behavioural intensions are more spread in N/E sciences compared to H/S 
ones. 
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Table 1. Sources of data used in research 

How do you usually get the data for your research? 
H/S Sciences N/Е Sciences Total 

N % N % N % 

Create new data 31 28.7 28 25.9 59 54.6 

From own research team/group at the university 27 25 32 29.6 59 54.6 

From own research network (or personal/ professional connections) 27 25 17 15.7 44 40.7 

Always from one known source 6 5.6 4 3.7 10 9.3 

Always from multiple known sources 50 46.3 32 29.6 82 75.9 

Search from outside sources 3 2.8 2 1.9 5 4.7 

All respondents indicate that they usually use data received from outside sources for their work. 
However, the majority of researchers (83.3%) need to spend a lot of time to data modification, 
especially in humanities and social projects – 50.9% (Table 2). Without any changes or low efforts for 
pre-processing are more intensively practiced by natural and engineering scientists, as the differences 
with another group are statistically significant – χ2(1) = 4.035, p = 0.045 and χ2(1) = 4.031, p = 0.045, 
respectively. 

Table 2. Researchers’ practices regarding the use of data from outside sources 

How do you usually use data that you get  
from others/ outside sources? 

H/S 
Sciences 

N/Е 
Sciences Total 

N % N % N % 
As it is without any problems 6 5.6 11 10.2 17 15.8 

With a bit of effort for some cleaning and/or modifications 10 9.3 15 13.9 25 23.2 

After spending a lot of time and efforts to make it usable for the project 55 50.9 35 32.4 90 83.3 

Data outline that the most produced type of data from research are standard office documents – text, 
spreadsheets, presentations, etc. (95.4%), followed by images – JPEG, GIF, TIFF, PNG, etc. (50%), 
archived data – ZIP, RAR, ZAR, etc. (41.7%), and so on (Fig. 1). The professionals from natural and 
engineering sciences generate archived data (χ2(1) = 7.275, p = 0.007) and software applications (χ2(1) 
= 7.755, p = 0.005) to a greater extent than those from humanities and social sciences. 

 
Figure 1. Type of data produced from research 
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The most produced volume of data from research, done by surveyed professionals, is MB (megabyte) 
(52.8%), mainly from social and humanities oriented projects. GB (gigabyte) volume followed (44.4%), 
while TB (terabyte) is less occurred (1.9%). Almost all respondents note that they usually store the 
produced research data on their own devices – 97.2%, more typical for social and humanities 
specialists (57.9%), as the differences between natural and engineering ones (39.3%) are statistically 
significant – χ2(1) = 5.599, p = 0.018. Other data storage practices such as cloud (44.9%) and 
especially university servers/repositories (24.3%) and outside repositories (11.2%) are less chosen by 
two professional groups. 

As can be seen from Table 3, only 13.9% of the researchers do not assign tags to their datasets. 
71.3% of them assign administrative information and 48.1% assign discovery information, especially 
the specialists in humanities and social sciences compared to those in natural and engineering 
sciences. However, only 25.9% assign description of the data file and 25% assign technical 
information for tagging. 

Table 3. Tagging datasets (use of metadata) 

Do you normally assign any additional information to 
your data? 

H/S 
Sciences 

N/Е 
Sciences Total 

N % N % N % 
Administrative information (creator, date of creation, file 
name, access terms/restrictions) 46 42.6 31 28.7 77 71.3 

Discovery information (e.g. creator, funding body, project 
title, project ID, keywords) 32 29.6 20 18.5 52 48.1 

Technical information (e.g. file format, file size, 
software/hardware needed to use data) 13 12 14 13 27 25 

Description of the data file (e.g. file/data structure, field 
tags/descriptions, application rules) 17 15.7 11 10.2 28 25.9 

No, I do not assign any additional information to my datasets 6 5.6 9 8.3 15 13.9 

4 CONCLUSION 
Analyses of the findings from the Research Data Management Survey about the RDM practices of 
university researchers from H/S Sciences and N/Е Sciences at ULSIT, UCTM and SHU stand out 
some specific details in terms of researchers’ behavior as following:   

• In the professional activities of N/E sciences are more applied the use of images, archived data 
and software applications than H/S ones; 

• Researchers from N/Е Sciences tend to sharing data among research team members at the 
university more intense than those from the H/S Sciences; 

• Simillar attitudes and behavioural intensions express the researchers from H/S Sciences and 
N/Е Sciences about the use of data received from outside sources for their work. Majority of 
researchers (83.3%) need to spend a lot of time to data modification. Without any changes or 
low efforts for pre-processing of research data obtained from outside sources are more 
intensively practiced by N/Е Sciences compared to H/S Sciences; 

• As results of their research work, the professionals from N/Е Sciences generate archived data 
and software applications to a greater extent than those from H/S Sciences; 

• The most produced volume of data from research, done by surveyed professionals, is MB 
(megabyte) (52.8%), mainly from social and humanities oriented projects; 

• Majority of researchers (97.2%) prefer to store the produced research data on their own 
devices, which is more typical data store practice for H/S Sciences specialists (57.9%); 

• Most researchers appear to be using standard metadata for tagging their dataset. 71.3% of 
them include the administrative information and 25.0% technical information. Using 
administrative tags and discovery information tags is higher in H/S Sciences compared to those 
in N/Е Sciences.     
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In the previous research paper, we examined the current state of data sharing and reuse perceptions, 
open access practices, metadata of datasets and the knowledge level about data management plans 
among the researchers from ULSIT, UCTM and SHU [6].  
Overall, the study indicates a lack of researcher capability in managing and sharing research data, 
evidenced by e.g., poor familiarity with OA requirements, metadata and tagging, DMP, file naming 
systems and version control implementation, DOI and unique researchers ID. The established gaps in 
awareness and understanding of data management best practices, revealed the need for more 
research and training in all aspects of RDM for the whole surveyed population. The survey results find 
out some differences in practices and perceptions across the subject disciplines of respondents – 
between representatives of the Social Science and Humanities (ULSIT and SHU) and those from 
Natural and Engineering Sciences (UCTM). These findings will be useful for preparation of learning 
content and methodology of training, according to the scientific field and specific requirements of the 
researchers. In connection of implementation of the National Plan for Development of the Initiative for 
Open Access in Bulgaria (2021-2025) they will be useful to design appropriate programs for data 
literacy, research data management and culture of sharing in the higher education system. 
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INDIA WILL SEE A SHARP DECLINE OF DROPOUTS IN THEIR 
GOVERNMENT SCHOOLS IF THEY BEGIN TO ASPIRE TO BE 

TRAUMA SENSITIVE SCHOOLS. AN INSIDE VIEW OF A 
REPLICABLE MODEL 

S. Bose 
Parikrma Humanity Foundation (INDIA) 

Abstract 

India can boast about having the largest education system in the world but it has to end there. 

There are 1,083,678 government schools in India, 84,614 aided schools and 325,760 private schools.  
As per the Education Ministry, 65.2% of all school students in 20 states go to government schools. 
These include schools run by the state and local government as well as the central government.  27 
million children attend aided schools and 83 million go to private schools. Today, India has almost 3-4 
times the number of schools than China despite a similar population. Nearly 400,000 schools have 
less than 50 students and a majority of schools have a maximum of two teachers per school. Although 
the government has mandated 1:30 teacher-student ratio in their schools, in reality, there is about a 
1:100 teacher-student ratio in most schools. What makes it even more complicated is the multiple age 
and learning levels in one class. Around 115 million children in India study in such unviable schools. 

It is, therefore, no surprise that the dropout of children from schools is one of the highest in the world 
because nearly 75% of children drop out of the system and never complete schooling. However, there 
is no such thing as a national picture when it comes to school dropouts. If we create a national picture 
by mathematical aggregation, that picture is meaningless since regional variations are far too big. The 
numbers we get may be the result of schemes like Right to Education, Mid-day Meal, etc., but the hard 
fact is that these numbers are only on paper and not of true learners in schools.  

While there have been many speculations as to why such a high number of children get disillusioned 
with the idea and practice of education, the author is of the opinion that it is not necessarily the 
hardware problems (distance from home, lack of toilets, lack of computers etc. in schools) but the 
software issues (sense of well-being, motivation, self-esteem and confidence) that plays a significant 
role in the children continuing education.   

The author, therefore, suggests that government schools and any other schools dealing with deprived 
children from urban slum communities should aspire to be recognised as Trauma-Sensitive schools to 
give their students a wholesome joyful learning experience in an environment that not only helps them 
survive but thrive in the education system.  

Keywords: education, dropout, survive, hardware and software of education, deprivation, trauma-
sensitive. 

1 INTRODUCTION  
As per the Education Ministry data, 65.2% (113 million,) of all school students in 20 states go to 
government schools (c. 2017).  The canvas of the government school system’s reach is vast and if it 
was an effective model then millions of children would have had a brighter future. And yet, according 
to current estimates, 29% of Indian children are privately educated, with more than 50% of children 
enrolling in private schools in urban areas. The balance has already tilted towards private schooling in 
cities; and, even in rural areas, nearly 20% of the children in 2004-5 were enrolled in private schools. 
Confidence and trust in the government education system are at an all-time low.  

According to information provided by the national database for education, U-DISE, in the year 2017, 
there were close to 190 million children (actually 189,887,008) in elementary classes 1 to 8 across 
India; but only one-fifth of that number (38,823,856 children) transited to or were found enrolled in 
secondary classes 9 and 10; and an even smaller number (24,735,234) continued in higher secondary 
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classes 11 and 12. The net enrolment ratios gradually fell from 86% at the elementary level to 80% at 
the secondary level to just 31% at the higher secondary level. 

The findings of the 2016 Annual States of Education Report (ASER) survey, a household survey of 
schooling and learning levels in rural India, states that around 3.5% of children between the ages of 11 
and 14 years, and 13.5% between the ages of 15 and 16 years were dropouts The survey included 
over 560,000 children between 3 to 16 years, in 589 districts of India. 

Data from the National Sample Survey Office (NSSO) shows that 13 out of every 100 Indians between 
5-29 years did not attend school or dropped out because they did not consider education “necessary” 
or a “good experience”. From all the above data it seems obvious that the Indian education system is 
failing. “We are in a severe learning crisis because a large percentage of students in elementary 
schools have not attained foundational literacy. If action is not taken soon, over the next few years, 
India itself will lose more than 10 million students from the learning system and to illiteracy.” (National 
Education Policy 2020). 

This crisis in education has happened because the policymakers, education administrators and school 
teachers have overlooked the need to understand the profile of the students that come to government 
schools. In a country with a total population of 1.3 billion people, it is easy to fall into the trap of looking 
at each student as a faceless number and very little attention is given to the student’s individual needs.  

The author has worked with poor communities for over two decades and has tried to understand what 
stops a child from a poor community from performing well in schools and being motivated to succeed.  

2 PROFILE OF STUDENTS GOING TO GOVERNMENT SCHOOLS 
The scope of this paper addresses the challenges that poor children face completing their schooling, 
going for higher education and finally acquiring a highly valued job. The actors of this study are 
defined as “first-generation learners” (Awashti, G. et al, 2015). The challenges that this milieu of 
children face can be categorized into 4 segments: (i) socio-economic and cultural (ii) educational 
environment at home (iii) academic challenges inside the classroom and (iv) psychological and non-
academic challenges outside the school. 

The above four challenges are integrated with four segments in the student’s development that pose 
as de-motivating factors: (i) the physical; the living conditions and neighbourhood of the students, (ii) 
the biological; the health and energy condition of the students, (iii) the intellectual; understanding of 
world view and critical thinking abilities and (iv) psychological; levels of self-esteem and wish to break 
the cycle of poverty. 

This highly complex problem that children from marginalised homes face, leads us to question the 
much-quoted term “drop-out “and realistically replace it with the term “failing to survive” in the 
education system. Once this acknowledgement is made that schools have stopped giving children a 
joyful, happy experience then it will lead the school administrators and teachers to devise methods to 
retain their students by helping them to survive the eleven years in school.  

None of the education policies of the past have actually addressed the question: Why is it that the 
children from poor backgrounds either in the villages or in the urban slums find it difficult to survive in a 
school and complete education? Educators, policymakers and implementers still lack an 
understanding of poverty with all its complexity and diversity. They are not sensitive to the intensity of 
multiple deprivations that poor children face, such as ill-health, hunger, malnutrition, alcoholism and 
violence and insecurity both at home and school. These children from poor communities find it difficult 
to survive deprivation and discriminations at all steps of their lives. It is this trait that the author 
identifies as the trauma of deprivation. So it would not be an exaggeration to state that underprivileged 
children going to the government and private schools for the poor, carry with them varying degrees of 
trauma that needs to be addressed.  

2.1 Redefining trauma in the context of schools 
Some of the common traditional causes of trauma in schools are bullying, community violence, 
physical abuse, sexual abuse, witness to domestic violence and suicides. The author would like to add 
to this list, the trauma caused by hopelessness, denial, insecurity and anxiety arising out of financial 
distress, persistent fear of authority and loss of dignity out of public humiliation. 
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2.2 Socio-economic cultural reasons of trauma 
In many rural areas, children have to walk long distances to reach school. And if the children are Dalits 
or Adivasis they are not allowed to even take the village road to school (Nambissam, G 2000). Girls 
are compelled to leave school once they reach puberty because there are no adequate toilet facilities 
in schools and it is considered unsafe to have the girl return home in the evenings. The girls 
experience perennial fear of being married off to just anyone for convenience. Most children from 
deprived backgrounds are unable to express their problems for fear of humiliation.  

2.3 Educational environment at home 
First-generation learners are under tremendous pressure to manage the conflicts arising out of 
opposing ideas and values between the school and the home. Their parents do not understand the 
demands of the school and create obstacles to their learning which makes them face the wrath of the 
teachers. Parents do not quite understand the necessity to be punctual to school and give priority to 
attendance and the children face the brunt of discipline in schools if otherwise.  

2.4 Academic challenges inside the classroom 
The learning experience of marginalized children in schools is very depressing. The way these 
children are treated in school is the extension of the larger context of social marginalization of the 
backward communities. The teachers look down on these students and do not provide a motivating 
environment to study. “Some teachers quite openly stated that formal education is not useful for 
children of the lower castes” (Anitha, B. K, 2000). Many teachers do not bother to know the names of 
their students and address them instead in a derogatory manner. Sensitive and shy students find 
dismissive gestures and reference to their background as humiliating and finally stop going to school.  

2.5 Non-academic challenges outside the school 
These children are severely handicapped with the lack of real role models in their lives and therefore 
they do not have any benchmarks for growth. The number of suicidal deaths these children witness in 
their families and communities makes them vulnerable to desperate measures themselves. The 
insecurity and instability in the homes because of domestic violence, alcoholism, abandonment, leaves 
an indelible impact on the child that leads to disenchantment in moving further in life.  

A reference is being made to the author’s earlier paper which identified the four segments in the 
student’s development that are de-motivating factors: the physical; the living conditions and 
neighbourhood of the students, the biological; the health and energy condition of the students, the 
intellectual; understanding of world view and critical thinking abilities and psychological; levels of 
self-esteem and wish to break the cycle of poverty. The living conditions at home and the 
neighbourhood of the students have an impact on the way they view life and the expectations they set 
for themselves and their school. Deprivation of nutrition also makes them vulnerable to disease and ill 
health which also affects their frame of mind. There have been studies showing that a person born 
into poverty will already begin with certain cognitive setbacks (Jackson M 2017).  Further studies 
have shown that when people are constantly poor and struggling to make ends meet, the scarcity 
effect permeates all decisions. This is also true of children in poverty, who underestimate their own 
intelligence and capability, which then becomes a self-fulfilling prophecy (Bose, S et al 2019) 

3 REDEFINING THE LABEL OF TRAUMA 
In India, trauma and psychotherapy are usually associated with the stigma of failure and weakness. It 
is limited to associations with extreme factors like witnessing suicide or being a victim of both sexual, 
physical or extreme verbal abuse. In this study, there has been an attempt to prove that all 
marginalized children going to free schools, either government or private because their family cannot 
afford to pay fees, experience trauma of some kind. Schools catering to orphans or economically 
deprived children must design themselves as Trauma-Sensitive schools to be able to understand their 
students well and to help them to deal with their trauma and unleash their potential to an optimum 
level. 

Educational experiences can shape a child’s life for a lifetime. For some children and teenagers, 
events that challenge an individual’s sense of physical, emotional, social and moral self often alter 
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their sense of self-respect. When self-respect is at stake, it can hinder the acceptance of the school 
benefits.  

A recent survey called AUDIT was done amongst an urban poor slum in West Bengal. The results 
revealed that 65.8% (150/228) were current consumers of alcohol; 14% were alcohol-dependent; 8% 
were hazardous or harmful consumers, and 78% were non-hazardous non-harmful consumers. 
Alcohol consumption directly affects cognitive and physical function, reducing self-control and leaving 
individuals less capable of negotiating a non-violent resolution to conflicts within relationships. 
Domestic violence is very common amongst the urban poor and the children are hapless witness to 
this violence. This often scars the young child and impacts the learning ability in school. In a moderate 
manner even witnessing the parents struggle through finance and be subject to verbal abuse by 
landlords and creditors can create a great sense of fear and insecurity leading to trauma in these 
children.  

Trauma can happen from anywhere. It can happen from the home, the neighbourhood or the 
community around. If the trauma is from the family itself then the child has nowhere to turn to for 
comfort or safety. In short, most children living in deprived communities experience some degree of 
trauma. This would leave the child with the fear of the family and be terrified to trust anyone. This fear 
is without a solution and leads to the fragmentation of the mind-space along with loss of concentration 
The teachers may usually view this disconnection as the carelessness of the child rather than look at 
the associated thoughts, the emotions and the memory processes within the child’s mind.  When 
teachers are sensitised about the background of the economically deprived children they can learn 
effective and sensitive ways of interacting with these children that help them to focus on setting goals 
and working towards achieving them.  

The author recommends that the teachers of government and low-end private schools should have a 
sustained training program to sensitise them to their students and that can only happen if they declare 
themselves as therapists rather than just teachers. Government schools should label themselves as 
Trauma-Sensitive schools and set up systems, curriculum, pedagogy and assessments that is 
conducive to dealing with children that are going through trauma but have the potential to overcome it 
with sensitive help. 

3.1 Why trauma-sensitive schools? 
Several scientific research has proved that our brains are designed with circuits that respond to 
threats. These circuits activate the state of mind that shuts off being receptive to inputs given by others 
and make them reactive. Reactivity is commonly seen in children who have experienced trauma. Most 
of these children have a closed mind and are not open to learning. Optimal learning requires a 
receptive mind and not a reactive one. Most government schools expect children to be receptively 
open and not reactively shut and yet don’t help in the process to achieve that. 

When any individual, especially a child, feels unsafe in any situation then that activates the fight-flight-
freeze-faint reaction. This state of mind in a child is not conducive to optimal learning. Even very 
simple events like getting an answer wrong can trigger a sense of non-acceptance and a feeling of 
threat can be initiated. This trauma can lead to many reactions like avoiding learning situations, 
fainting or collapse or get aggressive to fight against the constant feeling of threat.  This priming state 
of alarm can temporarily shut down the openness to take chances and to engage with others and this 
decreases the chances of optimal learning. 

It is recommended that every teacher must be trained on how best to work with reactivity and help 
guide traumatised students to a receptive state of mind in which learning can occur.  Unfortunately, 
more and more children are experiencing trauma, and even the state of our world is so filled with the 
news of threat that learning these important insights and strategies has never been more important. In 
the current scenario of the raging pandemic around the world, many children are feeling threatened 
and a mental health crisis is slowly simmering. This feeling of despair is even more pronounced in 
poor homes where children have seen their parents lose their jobs and getting three meals a day has 
been a struggle.  

When teachers are informed about the specific needs of their students then the entire classroom 
benefits. When all teachers are sensitised they can create a generative social environment in which all 
can learn. Teachers need to have an in-depth understanding of the trauma these children go through 
and then plan on how to optimize the learning in the classroom and the relational skills that a 
classroom environment can nurture. 
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If a teacher is uninformed about these inner processes of trauma, the outer actions of a child will be 
baffling, irritating, and can lead to frustration as a consequence, and a feeling of being misunderstood 
or even worse disrespected and disregarded. This can be stopped by an informed teacher and a 
sensitive classroom. A teacher’s understanding of the impact that the trauma causes to the brain 
makes all the difference. A reactive teacher exhibits understandable yet avoidable frustration as 
compared to a receptive teacher who exhibits a sensitive and informed response empowered by 
knowledge, empathy and compassion.  

Sensitive handling of children will lead to a healthier and happier school climate. It will also improve 
academic achievement and test scores. The teachers will have a greater sense of satisfaction and feel 
safer in school. It will definitely reduce student bullying and stress amongst the staff and students. All 
this will eventually lead to the reduction of absences, detentions and suspensions of students. And 
most importantly it will reduce dropouts. 

The present Bachelors of Education course which is a prerequisite for a teacher to get a government 
school teaching job has very little emphasis on how to sensitise teachers to their students’ needs 
especially children that come from deprived backgrounds. The author, therefore, recommends that a 
correction of the syllabus needs to be made that will dedicate more hours and time to sensitise the 
teachers to understanding a traumatised child. The education department might argue that there is a 
lot of emphasis given to this topic for teachers training to be special educators. The author presents 
the view that all teachers need to become special educators first, to bring in compassion and empathy 
in the school environment. It is therefore recommended that teachers of government schools need to 
look at themselves as therapists of traumatised children. It is only then that students will feel safe, 
nurtured and cared for in schools and want to come to school every day. The dropout rate in these 
schools will reduce because the school will collaboratively ensure that their students survive the 
school system. And once students begin to survive and thrive in the school environment, their 
academic performance too will start to improve. 

3.2 What are trauma-sensitive schools? 
A trauma-sensitive school is a safe and respectful environment that enables students to build caring 
relationships with adults and peers, self-regulate their emotions and behaviors, and succeed 
academically while supporting their physical health and well-being. 
In a trauma-informed and sensitive school, the adults in the school community are prepared to 
recognize and respond to those who have been impacted by traumatic stress. Those adults include 
administrators, teachers, staff, and parents. In addition, students are provided with clear expectations 
and communication strategies to guide them through stressful situations. The goal is to not only 
provide tools to cope with extreme situations but to create an underlying culture of respect and 
support. 

A trauma-informed and sensitive school is a safe & supportive environment that realizes the 
prevalence and impact of trauma. It recognizes the signs of trauma and the need for learning supports. 
It also reinforces principles of trauma-informed care into classroom practices 

A trauma-sensitive school is one in which all students feel safe, welcomed, and supported.  
Addressing trauma’s impact on learning in the school scenario is at the centre of its educational 
mission. It promotes learning and understanding the student as a whole, and this leads to an increase 
in positive academic outcomes. An ongoing, inquiry-based process allows for the necessary 
teamwork, coordination, creativity, and sharing of responsibility for all students.  

All children can learn in a trauma-sensitive school because their positive connections to others are 
fostered and they experience a sense of safety throughout the entire school, allowing them to calm 
their emotions and behaviours so that they can engage appropriately with the curriculum and the 
school community. 

Ultimately, a trauma-informed and sensitive environment is an integral component of a healthy school 
climate. It has well-defined policies, procedures and protocols that require the inclusion of all key 
stakeholders—administrators, educators, students, their families, and the community. It protects staff 
from indirect trauma by making sure a coordinated approach is in place for both prevention and 
intervention. It helps schools to better collaborate with other agencies such as primary health care, 
mental health, child welfare, and law enforcement. 
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4 PARIKRMA CENTRES FOR LEARNING – AN INSIDE VIEW 
Parikrma Humanity Foundation is an NGO that runs free schools for slum children in Bangalore, India. 
They have 5 Parikrma Centres for Learning close to the slums and are educating about 1800 children 
from economically challenged and marginalised backgrounds. These are K-10 schools with 2 years of 
Junior College as well. They have a track record which is not common in India with about 97% 
attendance, less than 1% drop out and even teacher attendance is more than 95%. The Parent 
Teachers meeting clock is about 90% attendance where the parents give up their daily wage to attend 
the meetings. The signature of Parikrma’s success is how well their students do in the final Board and 
other competitive exams. Many of their alumni are software engineers, designers, nurses, lawyers, 
teachers, hoteliers and entrepreneurs.  

When Covid19 ravaged the country and all the schools were closed for months, Parikrma managed to 
run online classes by distributing devices to all the children and teaching technology to all their 
teachers. When asked what is the magic potion for their accomplishments, their answer is simple… 
they have created schools where the children enjoy coming. This was achieved through what they call 
the Parikrma Way™ of doing things. The topmost ingredient in the list is creating empathy and 
compassion as a part of the school culture and climate. Their school motto is Love, Explore and Excel 
and this is practised every day. Each class takes up a Kindness project that becomes a badge of 
honour for the class. They even have a Dog Project where the children have rescued dogs from the 
streets and found homes for them in their school. Each school has two trained child psychologists to 
guide both the children and teachers. 

Parikrma recognises that most of their students come to them with some trauma or the other and it is 
the teacher’s responsibility to be sensitive to the inner mind of the child in her class and respond with 
utmost discretion and sensitivity. The teacher responds to the behaviour issues of the students 
through innovative ways of a discipline called the Yellow Room where the errant child is sent to reflect 
and resolve. This has been achieved through a series of Sensitivity Labs that the teachers attend that 
is conducted in house with trained psychologists. All new teachers are immersed in the compassion 
philosophy of Parikrma during the Orientation program before they start to teach any subject.  

Parikrma believes that if a teacher is gentle and loving with children then all other skills can follow. 
They also believe that a happy and stable child will do well in academics. So while most other 
mainstream schools are focussing on getting their students to get high grades in exams, Parikrma has 
been concentrating on ensuring that the children feel loved and cared for. Unfortunately, the 
government schools that cater to the majority of the country’s children do neither.  

The impact of the Parikrma approach of being trauma-sensitive is seen in all the comparative studies 
that have been conducted as shown (Fig.1, Fig. 2). The graduates of Parikrma feel that they are more 
confident and clear about their future than their peers in the same community. 

 
Figure 1. Comparison of final board exam results between Parikrma and government schools 
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Figure 2. Source: An independent study done for Parikrma 2018 

5 CONCLUSION 
India needs a school system that actively works for its ideals, one that exposes students to democratic 
values and rational ideas. Only a government school can play this role in full measure and at the scale 
that our country demands. The government schools rather than being a system in decline is a system 
that can revive if it gives its student the primary focus. To do that, they must spend some effort to 
understand their students’ needs.  

The author admits that the government school are the only hope and recourse for underprivileged 
children because they are affordable and have easy access, which the private schools do not. 
Government schools can be better learning places provided they become better equipped with modern 
syllabi and technology. But most importantly government schools must encourage diversity and create 
their schools as safe places to be in and learn, with the support of their caring teachers who have 
been trained to be trauma-sensitive. 

Government school administrators and teachers both in the state and centre should move away from 
any stigma associated with trauma and acknowledge that the students coming to government schools 
are more vulnerable and therefore need to be handled with a great deal of sensitivity. All teachers of 
government schools should be trained in handling trauma with sensitivity to convert their schools into 
sensitive schools. These insights and skills need to be given special attention in the teacher education 
syllabus. The teacher appraisal and assessment framework need to be relooked into and they are to 
be given credit not only when their students perform well in academics but when they are happy and 
confident to ask questions and have hope and plans about their future. If 1.8 million schools in India 
are transformed into trauma-informed and sensitive schools, the dropout rate would significantly 
reduce and millions of children would confidently look forward to their future. An educated nation this 
way would also have less poverty. 
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COMPARISON OF DIFFICULTY OF BASIC LANGUAGE SKILLS 

M. Šikolová, L. Koláčková 
University of Defence (CZECH REPUBLIC) 

Abstract 
The perception of the difficulty of individual basic language skills is highly subjective and depends 
primarily on particular learners, bearing in mind such factors as level of education, country of origin, 
prevalent language teaching methods, the language learnt, and many other variables. Previously 
published studies tended to pertain to specific populations characterized by common age, education, 
profession, or other background criteria. Similarly, this article focuses on the issue of language skills 
difficulty in the Czech military environment. It compares the difficulty levels of basic language skills 
based on data gathered at the Language Centre of the University of Defence in Brno, which is 
responsible for language training and testing for the military in the Czech Republic. The study aims to 
identify similarities and differences concerning the difficulty of individual basic language skills, not only 
as perceived by adult language learners and their teachers, but also as demonstrated in the results of 
a standardized language examination. 

Keywords: Language skills, language teaching, methods, language testing, results of language 
examinations. 

1 INTRODUCTION 
Proficiency in a foreign language is a highly complex ability, which is influenced by various factors. 
Different spheres of professional and academic lives require different levels of language skills and 
subskills. The military is no exception, which is reflected in the fact that national armed forces, 
specifically in NATO countries, possess their own language training and testing programmes. Although 
these programmes are commonly subordinated to national armed forces command, at the same time, 
they are unified under one umbrella of the Bureau of International Language Co-ordination (BILC), which 
is a NATO advisory body dedicated to addressing issues pertaining to language education. 

In the Czech Republic, courses of different lengths and both entry and exit requirements are run to meet 
the needs of the Czech Armed Forces. The primary institution which carries out language educational 
activities is the Language Centre of the University of Defence (further referred to as the Language 
Centre). One of the Language Centre’s missions is to teach effectively in all language courses and to 
facilitate the highest possible success rate. The ways to fulfil this task are defined in the framework of 
the quality assurance system, which includes continuous observation/monitoring of the results of the 
courses (success rate on standardized examinations), as well as the systematic gathering of feedback 
from all stakeholders. The purpose of analysing success rates and feedback is to firstly identify and, 
secondly, address the problematic areas in the process of language education. This is why this article 
primarily addresses the identification of the most difficult skill from three different sources, namely from 
the teachers’ perspective, the learners’ perspective, as well as from the standardized examination 
results. In this article, only the findings concerning beginners’ courses (Level 1) will be discussed. 

2 THEORETICAL SECTION 
Bearing in mind the fact that English is being learnt by a broad spectrum of native speakers of various 
languages, with different language aptitudes, goals and motivation, it is improbable to pinpoint the most 
difficult language skill, valid generally and for all. Different studies have scrutinized different populations 
with the aim to identify the most demanding skill to acquire or to categorize the skills in terms of their 
difficulty. Not surprisingly, different populations perceive the most difficult skill differently. 

Dalem ([1], 2017) studied the difficulties of English language students at Al Margeb University in Libya. 
Based on his study, the skill of speaking is considered not only to be one of the most difficult domains 
but also to be the most important ([1], Dalem, 2017, p. 20). Another study performed at a major Canadian 
university focused on the perception of skill difficulty among both native and non-native students, and 
its findings are consistent with Dalem’s results. For the purpose of this article, only data concerning non-
native speakers will be mentioned, distinguishing between undergraduates and graduates. According to 
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the study, for both undergraduates and graduates, the skill of speaking is the most difficult one, followed 
by the skill of writing. Receptive skills difficulty rating was significantly lower in comparison with 
productive skills of speaking and writing. The skill of reading was rated as the easiest ([2], Berman, 
Cheng, 2010, p. 28). 

The same conclusion identifying speaking as the most difficult skill was reached by Jeff at Evangelical 
University in Africa in the Democratic Republic of Congo ([3], Jeff, 2019, p. 464). For non-English major 
students at Kasetsart University in Bangkok, the most difficult skill was revealed to be writing followed 
by listening ([4], Banditvilai, Cullen, 2018, p. 289). 

3 RESULTS 

3.1 Teachers’ views on skills difficulty in beginners’ courses 
The purpose of the system of quality assurance at the Language Centre is to gather and analyse 
feedback from different groups of stakeholders. In 2020, the teachers of the Language Centre 
(60 respondents) were addressed and distributed a questionnaire to express their opinion concerning 
the standardized examination for which they prepare the learners. 

One part of the questionnaire was focused on identifying the skill which the teachers find most difficult 
to prepare the students for. Since most of them are very experienced, their opinions are valuable and, 
from our viewpoint, could shed light on the issue of skill difficulty. What is very interesting is the fact that 
they have not identified the most difficult skill common for different proficiency levels. Nevertheless, in 
this article, we are primarily interested in examining the skill difficulty at Level 1 (beginners). The 
following chart illustrates the viewpoint of the teachers concerning the difficulty of the skills depending 
on the level. The chart shows the percentage of the teachers who marked the individual skills as most 
difficult. 

More than 50% of the respondents chose listening as the most difficult skill, while only 9% of 
respondents selected writing. This result suggests that in the conditions of the study, developing 
listening skills seems to be the most problematic. 

 
Figure 1. Level of difficulty from teachers’ viewpoint 

The courses preparing the learners for Level 1 have their specifics, as the learners are, unlike in the 
other courses run by the Language Centre, usually secondary school graduates, non-commissioned 
officers, mostly aged 40+, often lacking any experience with learning foreign languages, often solely 
motivated by a desire to pass the examination, and without any real need to use English for work 
purposes. The most frequent problems in teaching at this level mentioned by the teachers are too much 
to be taught, too little time for exam preparation, and the different entrance levels of the learners, ranging 
from beginners to false beginners. In addition, the teachers think that the vocabulary taught from the 
textbooks is rather limited and insufficient to enable the learners to pass the examination. 

52%
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3.2 Examination candidates’ views on skills difficulty 
To approach the issue from the other side, the authors have also evaluated the feedback from the 
candidates of the standardized examination at level 1, which has been gathered from the academic year 
2017/2018 to the academic year 2019/2020. However, the original questionnaire from 2017 was 
innovated in 2018, so the data has been gathered in slightly different formats since then. Nevertheless, 
in all three academic years, the data revealed the difficulty of individual subtests (listening 
comprehension, speaking, reading comprehension, and writing), as perceived by the examination 
candidates. What is important to add is that the data from the examination candidates were gathered 
immediately after the examination, without their knowledge of the exam results. This means that 
although the candidates might have perceived a skill to be the most difficult one, the success rate does 
not necessarily have to be the worst in that skill. In addition, the questionnaires are being filled in on 
a voluntary basis, so their results may not fully correspond with the opinions of all examination 
candidates. 

Nevertheless, the feedback from 2017/2018 has shown that the subtest of reading comprehension was 
marked by the highest number of examination candidates as the most difficult part of the exam. Here, 
the feedback was gathered in open-ended items, so neither the percentage of the candidates who 
identified the skill as the most difficult one is available nor the number of respondents. 

In the following academic year 2018/2019, the questionnaire was innovated and 83 respondents filled it 
in. Almost a half of them (43%) considered listening to be the most difficult part of the exam, followed 
by reading considered to be the most difficult one by 32% of the respondents. Surprisingly, the 
productive skills were considered to be the most difficult skills by a rather low percentage of the 
respondents (writing – 18%, speaking – only 7%). 

 
Figure 2. Level of difficulty from candidates’ viewpoint (2018/2019) 

The academic year 2019/2020 was affected by covid-19 pandemic, so both teaching and testing 
activities of the Language Centre were restricted. Only 40 respondents filled up the feedback 
questionnaire, but interestingly, the results concerning the skills difficulty were similar to the previous 
academic year, with practically half of respondents marking listening as the most difficult part of the 
examination (49%), again followed by reading (29%). The ratio of those who have chosen writing and 
speaking as the most difficult skill was the opposite in comparison with the previous academic year 
(speaking – 16%, writing – 6%) 
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Figure 3. Level of difficulty from candidates’ viewpoint (2019/2020) 

3.3 Examination success rate in skills 
The results presented in previous parts of the article illustrated the level of difficulty of particular language 
skills from the teachers’, as well as the examination candidates’ perspective. In other words, the skills 
difficulty was expressed in such a way as it was subjectively perceived by these two groups of 
respondents. 

Nonetheless, another source of data to be compared with the previous ones is represented by the results 
of the examination, not known by the candidates upon their assessment of the difficulty of the individual 
language skills. The standardized examination in accordance with NATO STANAG 6001 offers its 
results in the form of a standardized language profile (SLP) assessing a candidate’s proficiency in each 
of the language skills separately in the following order: listening comprehension, speaking, reading 
comprehension, and writing. So e.g. SLP 1010 means that the candidate has achieved the basic level 
(Level 1) in listening comprehension and reading comprehension; however, failed in both speaking and 
writing. The results of 2176 candidates were gathered from April 2018 to December 2020 and the 
success rate of individual language skills was reported. The skills with the highest success rate were 
speaking (73%) and writing (74%), while the success rate in receptive skills was rather lower. In the 
subtest of listening, 67% of candidates passed, leaving the lowest success rate in the subtest of reading 
(60%). 

 
Figure 4. Success rate in individual language skills 
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4 DISCUSSION 
When the sets of data gathered from three different sources are compared, they show some similarities. 
Teachers and candidates alike find the listening skill the most difficult one which is similar to the results 
of the examination. The success rate of listening skill was 67%, i.e. the second lowest. Reading 
comprehension skill, rated by the candidates as the second most difficult was rated as the third most 
difficult by the teachers. However, according to the results of the examination, the success rate was the 
lowest one in this skill. 

On the other hand, speaking put by teachers between the most difficult listening and the second easiest 
reading was perceived by candidates as the easiest (2018/2019) or second easiest (2019/2020). The 
success rate in this skill was rather high (73%), just 1% lower than the writing skill. As for rating 
the difficulty of writing, for teachers it was the easiest skill, as well as for the candidates (2019/2020). 
Following the results, writing was the skill in which the candidates were most successful (74%). 

There are probably numerous factors coming into play in learning English in the courses in the Czech 
military. As already mentioned, the learners are mostly at the age of 40+, starting with learning English. 
Unlike the younger generation, they do not usually watch films or play computer games in English. 
Moreover, the pronunciation of English words is different from the way they are written. So to sum up, 
receptive skills are in a way more difficult to teach than productive skills in which teachers can easily 
identify and correct mistakes, as they are visible or audible. In receptive skills, the processes are hidden, 
so it is much harder to identify mistakes a recommend remedies. Also, the requirements for passing the 
Level 1 examinations are rather explicit for productive skill, while more abstract and general as far as 
receptive skills are concerned. 

Unfortunately, the results of this study cannot be directly compared with the results of similar 
populations, as they simply do not exist. But we can compare the most difficult skills, as reported from 
different countries and different populations. 

Berman and Cheng came to rather different conclusions while studying the populations of both 
undergraduates and graduates at a university in Canada. Both undergraduate and graduate population 
considered speaking to be the most difficult skill, followed by writing, listening and reading ([2], Berman, 
Cheng, 2010, p. 30). See also [1], Dalem, 2017; [3], Jeff, 2019. 

Similarly to our study, at least with the listening skill, the study from a university in Thailand, however, 
has shown that writing and listening were causing the biggest problems to learners ([4], Banditvilai, 
Cullen, 2018, p. 292). See also [5], Trisno et al., 2019, p. 224. 

As for listening skills, there are several factors contributing to listening ability, such as phonological 
memory skill, vocabulary learning and metacognitive knowledge ([6], Larry Vandergrift, 2007, p. 195). 
Bozorgian refers to the results of numerous language researchers claiming that listening skill is tested 
rather than taught in the classroom ([7], Bozorgian, 2012, p. 657). 

Possible reasons behind such differences may be ascribed to the fact that the studies were conducted 
with different populations who have different levels of education, different cultural background; they were 
from various nationalities from different parts of the world, learning English with different motivations. 

5 CONCLUSIONS 
The article presented the issue of the most difficult language skill in the population of the Czech military. 
The results of three different sources of data were shown and compared. Although generally productive 
skills are considered to be more difficult for learners of languages, the current study suggests that at 
least for the Czech military beginners, receptive skills are perceived as more problematic than productive 
skills, both in the opinion of learners and teachers. Furthermore, also the results of standardized 
proficiency examination confirmed this. 
As passing this examination is very important for learners and may have a significant impact on their 
careers and lives, the authors see possible directions of further research in finding out the reasons why 
Czech military adult learners face more problems in developing receptive skills than productive ones. In 
addition, research should also be conducted with the intention to reveal effective ways of developing 
receptive skills in beginner’s courses. 
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Abstract 
Under the influence of the epidemic situation, a number of economic, political, health, and social 
changes have ensued globally; these have accordingly had an impact on the educational process as 
well. Within a few days only, classroom training had to be shifted into training in an electronic 
environment. This switch has resulted in a number of difficulties which educational institutions had to 
face. The current study is based on a survey in two esteemed universities in Bulgaria. Over 400 students 
from different courses of study, years of study, and degrees from the two educational institutions have 
been surveyed. 

The objective of the research is to assess students’ opinions on and perceptions of e-learning. For 
implementing the analyses envisaged, the tool to be employed in the article is IBM’s statistical software 
product SPSS.  

Following the analyses, conclusions are expected to be drawn about students’ attitudes to their training 
in an electronic medium - benefits and disadvantages. The article also discusses the issues of which 
platforms for e-learning they use and whether, when they shift back to traditional classroom learning, 
they will prefer to use a mixed type of learning - traditional and online education in one.  

Key words: online education, educational platforms, IBM SPSS. 

1 INTRODUCTION 
The beginning of the year 2020 has witnessed huge changes in the educational process that have 
radically affected the approaches to classroom teaching. Teachers and lecturers were forced to rapidly 
develop their materials into a digital form so that education could effectively proceed in an electronic 
environment. 

According to research carried out by the UN and by UNESCO in 2020, the pandemic has caused the 
most serious problems in the entire history of the education systems. The first and particularly the 
second wave of the COVID pandemic have led to the closure of schools in more than 190 countries, 
thus affecting 1.6 billion pupils and students (94% of the world population).  

It should be taken into consideration that the present online education has been triggered by the 
emergency epidemic situation. Consequently, it differs from the online training which is conducted on a 
regular basis and is pre-organised. Currently, this training has affected all course units offered, not just 
selected ones, as was the case prior to these changes.  

A number of authors [3] have made comparisons between traditional (face-to-face) and electronic 
education. 

Apart from these, there are also studies on the use of new technologies, including online techniques in 
higher education. Some of them focus on the way a lecturer applies these new technologies in practice 
[4], [2]. 

Part of the research offers a thorough exploration of the technical aspects and promotes various 
improvements in online education platforms [5], [6], [7]. 

The present study is based on a survey in two established universities in Bulgaria: the University of 
Mining and Geology “St. Ivan Rilski” (UMG) and the University of Library Studies and Information 
Technologies (ULSIT). More than 400 students from various courses of study and years of study from 
the two educational institutions have been surveyed.  

UMG offers training mainly to geologists, computer engineers, electrical engineers, and mining 
engineers. To provide quality education, in addition to the theoretical classes and lectures, this institution 
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also puts an emphasis on the laboratory training and practice education both of which require special-
purpose equipment. This university does not offer the distance form of education since the specifics of 
training does not provide conditions for its successful implementation. 

ULSIT trains specialists in the fields of informatics, computer and information sciences, and national 
security. Within the past 10 years, ULSIT has also offered official training in the distance form. In this 
respect, it can be claimed that ULSIT lecturers are more experienced in working in an electronic 
environment than those from UMG.  

Both universities use the Moodle platform for e-learning. ULSIT has also added BigBlueButton. Students 
from the two universities are assigned office e-mails supported by @gmail which facilitates work with 
Classroom and Meet. 

2 METHODOLOGY 
With the help of Google Forms, survey was conducted between November 2020 and February 2021 
which included 14 closed questions. In 13 of them, it is possible to indicate 1 answer, and 1 was a 
multiple-answer.  

 
Figure 1. Excerpt from the survey 

These questions provided information about the attitudes of students to the online training conducted 
so far on the basis of various criteria, such as: concentration, quality and intensity of training; application 
of game approaches in the training process, abilities for the perception of the material taught by the 
learners, and software platforms employed. 
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A favourable factor is the fact that most students are young, adaptable, and flexible people for whom 
online communication is already a matter of habit. In order to gather reliable information, the survey was 
anonymous. 

The target group included students taking a bachelor's degree at UMG and at ULSIT.  

The respondents were 424 students (137 from the UMG and 287 from ULSIT), including 269 first- and 
second-year students, who have almost entirely been trained in the distance form of education so far, 
and 155 third- and fourth-year students, whose education so far has mostly been in the attendance form. 

IBM’s statistical software product SPSS was employed to prepare the analyses envisaged. 

3 RESULTS 
As a result of the study, the following results were derived. 

3.1 Analysis of questions (Crosstabs) 1 and 4 
As can be seen from Table 1, over 50% of UMG students and over 70% of ULSIT students believe that 
prior acquaintance with the material that will be taught during lectures and exercises significantly 
improves the quality of online education. 

Table 1. Distribution of answers received to questions (Crosstabs) 1 and 4. 
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I don’t like it. I prefer direct 
contact with the lecturer 

6 8 1 62 77 
7.8% 10.4% 1.3% 80.5% 100.0% 

It’s better because it saves time 
12 18 15 120 165 

7.3% 10.9% 9.1% 72.7% 100.0% 
It’s more interesting compared to 
traditional education in a classroom 

7 2 0 36 45 
15.6% 4.4% .0% 80.0% 100.0% 

Total 25 28 16 218 287 
8.7% 9.8% 5.6% 76.0% 100.0% 
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I don’t like it. I prefer direct contact 
with the lecturer 

13 3 9 46 71 
18.3% 4.2% 12.7% 64.8% 100.0% 

It’s better because it saves time 
8 9 5 28 50 

16.0% 18.0% 10.0% 56.0% 100.0% 
It’s more interesting compared to 
traditional education in a classroom 

6 0 0 10 16 
37.5% .0% .0% 62.5% 100.0% 

Total 27 12 14 84 137 
19.7% 8.8% 10.2% 61.3% 100.0% 

To
ta
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I don’t like it. I prefer direct contact 
with the lecturer 

19 11 10 108 148 
12.8% 7.4% 6.8% 73.0% 100.0% 

It’s better because it saves time 
20 27 20 148 215 

9.3% 12.6% 9.3% 68.7% 100.0% 
It’s more interesting compared to 
traditional education in a classroom 

13 2 0 46 61 
21.3% 3.3% .0% 75.4% 100.0% 

Total 52 40 30 302 424 
12.3% 9.4% 7.1% 71.2% 100.0% 
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3.2 Analysis of questions (Crosstabs) 1 and 5 
The survey shows (Table 2) that 46% of students from both universities prefer online education, and 
about 22% - face-to-face. 30% of the surveyed students want the lectures to be separated in an online 
module and the exercises to be conducted in the traditional way. 

The answers to the questions give grounds to conclude that the majority (about 2/3) of the students are 
supporters of online lectures. 

Table 2. Distribution of answers received to questions (Crosstabs) 1 and 5 
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differentiating lectures and exercises in 

separate modules, what would you  
Total 

Both modules 
in a classroom 

Both 
modules 

online 

Online lectures 
and classroom 

exercises 
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U
LS

IT
 

I don’t like it. I prefer direct contact with 
the lecturer 

42 1 34 77 
54.5% 1.3% 44.2% 100.0% 

It’s better because it saves time 
17 104 44 165 

10.3% 63.0% 26.7% 100.0% 
It’s more interesting compared to 
traditional education in a classroom 

4 29 12 45 
8.9% 64.4% 26.7% 100.0% 

Total 
63 134 90 287 

22.0% 46.7% 31.4% 100.0% 

U
M

G
 

I don’t like it. I prefer direct contact with 
the lecturer 

37 5 29 71 
52.1% 7.0% 40.8% 100.0% 

It’s better because it saves time 
0 39 11 50 

.0% 78.0% 22.0% 100.0% 
It’s more interesting compared to 
traditional education in a classroom 

0 14 2 16 
.0% 87.5% 12.5% 100.0% 

Total 37 58 42 137 
27.0% 42.3% 30.7% 100.0% 

To
ta

l 

I don’t like it. I prefer direct contact with 
the lecturer 

79 6 63 148 
53.4% 4.1% 42.6% 100.0% 

It’s better because it saves time 
17 143 55 215 

7.9% 66.5% 25.6% 100.0% 
It’s more interesting compared to 
traditional education in a classroom 

4 43 14 61 
6.6% 70.5% 23.0% 100.0% 

Total 100 192 132 424 
23.6% 45.3% 31.1% 100.0% 

3.3 Analysis of questions (Crosstabs) 2 and 6 
According to the data presented by the survey, students who spend 3 to 5 or more hours a day on online 
education understand more the material taught. This percentage is higher for the students from ULSIT 
and lower for the students of UMG due to the specifics of the education (Fig. 2). 

It can be concluded that computer technology students are much more successful in online education 
than engineering students, who have difficulty in understanding the material taught. 
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Figure 2. Distribution of answers received to questions (Crosstabs) 2 and 6. 

3.4 Analysis of questions (Crosstabs) 3 and 7 
The corresponding results are presented in Table 3. About 75% of both universities believe that the 
inclusion of educational games in the teaching of the material (regardless of its nature) will contribute to its 
better perception and will make the teaching process itself much more interesting and understandable. 

On the questions asked, only 11% of students from both universities prefer the traditional way of 
teaching instead of using educational games. 

Table 3. Distribution of answers received to questions (Crosstabs) 3 and 7. 
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7. Do you think that you would acquire new 
material more effectively with the help of 

educational games Total 
I have no 
opinion 

No, I prefer 
lectures 

Yes, it would be 
interesting 
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< 10 % 3 (37.5%) 1 (12.5%) 4 (50.0%) 8 (100%) 
25 - 50 % 7 (20.0%) 3 (8.6%) 25 (71.4%) 35 (100%) 
50 - 80 % 22 (19.8%) 18 (16.2%) 71 (64.0%) 111 (100%) 
80 - 100 % 19 (14.3%) 16 (12.0%) 98 (73.7%) 133 (100%) 

Total 51 (17.8%) 38 (13.2%) 198 (69.0%) 287 (100%) 

U
M

G
 

< 10 % 9 (36.0%) 0 (0%) 16 (64.0) 25 (100%) 
25 - 50 % 6 (16.2%) 6 (16.2%) 25 (67.6%) 37 (100%) 
50 - 80 % 11 (31.4%) 3 (8.6%) 21 (60.0%) 35 (100%) 
80 - 100 % 8 (20.0%) 2 (5.0%) 30 (75.0%) 40 (100%) 

Total 34 (24.8%) 11 (8.0%) 92 (67.2%) 137 (100%) 

To
ta

l 

< 10 % 12 (36.4%) 1 (3.0%) 20 (60.6%) 33 (100%) 
25 - 50 % 13 (18.1%) 9 (12.5%) 50 (69.4%) 72 (100%) 
50 - 80 % 33 (22.6%) 21 (14.4%) 92 (63.0%) 146 (100%) 
80 - 100 % 27 (15.6%) 18 (10.4%) 128 (74.0%) 173 (100%) 

Total 85 (20.0%) 49 (11.6%) 290 (68.4%) 424 (100%) 
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3.5 Analysis of questions (Crosstabs) 1 and 12 according to the course of the 
surveyed students 

From the data obtained from the survey, it is noteworthy that only 36% of UMG students prefer online 
education, while for ULSIT students this percentage is 57% (Table 4). 

Those who prefer online education at ULSIT are evenly distributed in courses, and at UMG they are 
mainly in third and fourth year. Approximately ¾ of the first-year students at UMG prefer the traditional 
classroom teaching. 

Table 4. Distribution of answers received to questions (Crosstabs) 1 according to the course of the 
surveyed students. 
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1. What is your opinion on online education? 

Total I don’t like it. I prefer 
direct contact with the 

lecturer 

It’s better 
because it saves 

time 

It’s more interesting 
compared to traditional 

education in a classroom 
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IT
 

1 37 (25.5%) 82 (56.6%) 26 (17.9%) 145 (100%) 
2 21 (31.3%) 34 (50.7%) 12 (18.0%) 67 (100%) 
3 10 (27.8%) 23 (63.9%) 3 (8.3%) 36 (100%) 
4 9 (23.1%) 26 (66.7%) 4 (10.3%) 39 (100%) 

Total 77 (26.8%) 165 (57.5%) 45 (15.7%) 287 (100%) 

U
M

G
 

1 26 (74.3%) 7 (20.0%) 2 (5.7%) 35 (100%) 
2 10 (45.5%) 6 (27.3%) 6 (27.3%) 22 (100%) 
3 13 (38.2%) 19 (55.9%) 2 (5.9%) 34 (100%) 
4 22 (47.8%) 18 (39.1%) 6 (13.0%) 46 (100%) 

Total 71 (51.8%) 50 (36.5%) 16 (11.7%) 137 (100%) 

To
ta

l 

1 63 (35.0%) 89 (49.4%) 28 (15.6%) 180 (100%) 
2 31 (34.8%) 40 (45.0%) 18 (20.2%) 89 (100%) 
3 23 (32.9%) 42 (60.0%) 5 (7.1%) 70 (100%) 
4 31 (36.5%) 44 (51.8%) 10 (11.8%) 85 (100%) 

Total 148 (34.9%) 215 (50./7%) 61 (14.4%) 424 (100%) 

The data obtained in this way confirm our opinion that online education is more difficult to apply in the 
training of engineers. It is also evident that at a university with traditions in the field of e-learning, such 
as ULSIT, the preferences of students are in favour of online classes, which is due to the experience of 
the teaching staff and administration. 

It is noteworthy that most of the students from ULSIT are rather satisfied with the software platforms for 
online education used in the higher school. At UMG, there are twice as many students who are not 
satisfied with the software products used - about 10%. 

From the above it can be seen that the majority of students from both universities (about 65% for UMG 
and 85% of ULSIT) express satisfaction with the software product offered to them, but there is still 
something to be desired for UMG students (Fig. 3).  

The lower percentage of satisfaction with the software at UMG may be due to the fact that most of the 
university professors had to get acquainted with the possibilities of software at hoc (on the go) at the 
same time as the teaching process. 
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Figure 3. Distribution of answers received to questions 12 according to the course of the surveyed students 

4 CONCLUSIONS 
Based on the analyzes made and taking into account the extraordinary circumstances under which the 
online training in Bulgaria is forced to start, the following conclusions can be made: 

1 Lecturers, even those with less experience in online learning, have managed to adapt to the new 
conditions; 

2 Despite the great variety of software tools for conducting online training, it has been proven that 
in engineering specialties traditional training gives better results; 

3 Regardless of the educational qualification of the learners, the application of educational games 
is well perceived and contributes to the better assimilation of the material; 

4 Another prerequisite for improving online learning is the prior provision of teaching material by 
teachers, which is one of the main advantages of this training - training at a pace and time chosen 
by the learners. 

5 The above courses (third and fourth) have adapted more easily to online learning. Probably this 
is due to already established habits for mastering the taught material. 
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Abstract 
Digitization, globalization, and the fast continuous change of job profiles are forcing employees to 
engage in continuous professional qualification in order to maintain their employability and to equip them 
with the optimal qualifications for the labor market in a goal-oriented manner. By 2022, the available 
talent and workforce for modern technologies will not be able to meet even 30 percent of global demand. 
The shortage of skilled workers in the IT environment, especially for new technologies, is already clearly 
noticeable in the labor market. A goal-oriented requalification as upskilling and reskilling is urgently 
needed to continuously qualify people with the required qualifications for the right job profiles at the right 
time to react to future job market needs. The described concept enables employees to choose from 
automatically generated learning paths. Based on a Semantic Qualification Web one or more goal-
oriented personal learning paths, for consideration, execution, and continuous evolution are generated. 
The focus of this paper is on visualization of such learning paths and the creation of a graphical user 
interface in a prove-of-concept implementation. 

Keywords: lifelong learning, personal learning paths, digitalization, qualification, skills, visualization, 
training, research, SQW, Innovation, technology, research projects, employability, industry4.0, work4.0, 
job profiles, UCSD, CPE, PEM. 

1 INTRODUCTION, MOTIVATION, PROBLEM STATEMENT, AND APPROACH 
In the 20th century humanity is facing some social challenges and is changing [1] as outlined by [2]: 
"Technological change and a new level of automation are driving forces of change". One of the social 
challenges is digitalization [3], respectively the digital transformation under the term of Industry4.0. 
Analogously the term Work4.0 is related to certain aspects [4] of the digitalization of work and 
qualification is one of the impact dimensions. Furthermore, [9] states: "By 2022, the available talent and 
workforce for modern technologies will not be able to meet even 30 percent of global demand. [...] The 
shortage of skilled workers in the IT environment, especially for new technologies, is already clearly 
noticeable in the German market". While in the past human resource development was fully in the 
responsibility of the executive management community (management, human resources and external 
providers as development managers) nowadays the responsibility is shifting [10] more towards the 
workforce which is now more and more also self-responsible of their own career development. This 
means, each employee needs lifelong learning and qualification with the goal of maintaining and 
improving their employability. Therefore, each employee needs learning and qualification planning with 
the goal of maintaining their employability. In consequence, that qualification is changing from one-time 
learning to lifelong learning and from external to personal responsibility. In addition, Job Profiles (JP) 
are changing more and more dynamically, which means the speed, but also the amount of qualitative 
change is increasing. Of course, this increases the shortage of skilled workers. A goal-oriented 
requalification as upskilling and reskilling is urgently needed to continuously qualify people with the 
required qualifications for the right JP at the right time to react to future job market needs. Finally, this 
qualification process has to be highly individualized, which means taking into account that qualification 
is individual on the basis of the pre-existing personal experience to the qualification goal. Therefore, this 
paper deals with the development and visualization of a Semantic Qualification Web (SQW) for the AI-
based generation of Learning Paths (LP) for Continuing Professional Education (CPE) in order to 
provide support for learners in the field of lifelong learning and to enable the automated computation of 
LPs. A conceptual overview of our approach [8] is already published. The remainder of this paper is 
based on recent results in [19]. The main focus of this paper is the visualization of computed LPs and 
the creation of a graphical user interface with filter options for the consideration of personal and 
individual needs of the CPE Consumer (CPEC). In our application scenario each individual learner is 
motivated to carry out personal qualification in a goal-oriented and lifelong continuous manner. This 
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includes the evolution of expectation of employees and employers towards future upskilling and 
reskilling. From our point of view, the qualification gap is the amount of difference between pre-existing 
qualifications of the individual Starting Qualification Profile (SQP) to the Target Qualification Profile 
(TQP). The SQP consists of the set of already acquired qualifications from a personal career point of 
view, while the TQP represents, e. g., a future JP. In this application context several challenges which 
complicate such a goal-oriented professional development can be observed. These challenges will now 
be elaborated in the following problem statement. The first problem is that there are no standardized 
descriptions of JP and Professional Education Modules (PEM), which hinders the detection of 
differences between JP and PEM. The second problem is the orientation in the high and varying number 
of available CPE Providers (CPEP) and thus finding matching PEM. The next problem is that 
organizational and economic aspects of PEM, such as cost, duration, learning mode, or distance, must 
be taken into account in addition to technical content for goal-oriented professional development 
planning. A further problem is, the more skill gaps between SQP and TQP exist, the more potential LP 
can be generated. These LPs are not free of overlap but contain different PEM that differ only minimally. 
The principal modularization of education, which is already taking place in the Bologna process [13], 
also increases the problem. The potential LP have to be filtered individually by the CPECs according to 
personal needs in order to support the CPECs in making a decision. In summary, three problem 
statements can be explicitly summarized. The first problem is the distribution and heterogeneity of the 
educational resources. The second problem is related to the lack of a machine readable integrated and 
harmonized representation of all learning resources. Finally, the third problem is the lack of a system, 
which can be used as an information system to search for qualification offers for personal lifelong 
qualification. This paper focuses only on the last problem. Our research questions related to this problem 
are: How can software-supported or automated learning offers be created in a goal-oriented manner? 
How can these goal-oriented learning offers be provided to the learner according to his personal needs? 
Based on the research method of [20], we have derived research objectives from the research 
questions. Our approach in the remainder of this paper is structured along these research objectives. 
This means, that all results of all observations and desktop literature research for visual mapping and 
interaction to visualize a SQW are defined in the state of the art. After the observation phase, all the 
necessary theory building with use-case modelling as a conceptional model are described in the 
concept. Afterwards, the prototypical prove-of-concept implementation describes the system 
development phase. Experimentation, as the last phase of the method will be detailed in the evaluation. 
Finally, the paper finishes with a conclusion and outlook. 

2 STATE OF THE ART IN SCIENCE AND TECHNOLOGY 
In the work of Then and Wallenborn [38], the Qualification Based Learning Model (QBLM) was 
introduced as the basis for representing qualifications and Qualification Based Learning (QBL). 
Knowledge-Based Production Planning for Industry 4.0 (KPP) was introduced by Gernhard and Vogel 
[42] and provides the basis for the representation of qualification processes. Based on the requirements 
in the Acatec Human Resource Circle (AHRC) [6], a Strategic Skill Management (SSM) is needed. The 
Deutsche Telekom Group (DTG) [43], as a part of the AHRC, defined such a SSM [40] as a group-
specific implementation. Within the SSM, Skill Management Profiles (SMP) for each entity had to be 
described and linked into the DTG’s Global Job Architecture (GJA). Authors of this paper have been 
part of the SMP working expert group for the Deutsche Telekom IT (DTIT) [44], which defined the Skill 
Description Resources (SDR) for the SMP. This SMP was derived from DTIT, as well as the SDR. The 
SDR in [25] was used to build the SQW infrastructure and were also used in [19] and for the remainder 
of this paper. SQW is derived from the Semantic Web (SeW) with a focus on the qualification domain. 
Therefore, QLBM, KPP, and SSM are the basis for the SQW. The SQW is the basis for [19] and for the 
remainder of this paper. A LP represents all possible connections from a starting point to an endpoint 
and Personal Learning Paths (PLP) represents a personal learning plan as a qualification learning 
sequence, the CPEC choses to execute. In order to support the CPC to choose a PLP from the set of 
LPs, a special visual mapping and corresponding interaction schema, which can visualize all necessary 
information to LPs including one or more PLP is needed. Within the process of building a PLP, the time 
scheduling is part of the learning sequence planning, which is related to the assignment of Learning 
Resources (RS) to learning schedules. Building a PLP is very similar to the workflow of a personal 
project, which includes also planning, scheduling, and sequences. In Project Management (PM) as well 
as in Learning PM (LPM), visualization techniques [22, 23] like, e. g., Listings, Gantt- and PLANNET 
diagrams, activity and event node networks with Program Evaluation and Review Technique (PERT), 
as well as Critical Path Method (CPM) and Metra Potential Method (MPM) are used. In Agile PM (APM), 
as well as in Agile LPM (ALPM) the visualization technique Kanban [18] is used. It is inferred to use 
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these visualizations as visual mapping techniques with the corresponding interaction elements. Based 
on these building blocks from the State of the Art, we will now conceptionally design and develop the 
necessary models as a basis for our solution designs. 

3 USER-CENTERED CONCEPTIONAL DESIGN AND MODELING 
In the following we will design the conceptual Use Case Model (cUCM), the conceptual Information 
Model (cIM) and the conceptual Architecture Model (cAM), in accordance with the User Centered 
System Design (UCSD) approach [38]. 

 
Figure 1. conceptual Use Case Model [19] 

The cUCM (see Fig. 1) is modelled in Unified Modeling Language (UML) [45] and includes Wireframes 
(WF) [46], which will result in user interfaces for the prototypical implementation. The WF of the learning 
process and their order are numbered. They start with WF1 and end with WF6b (see Fig. 1). Users can 
register a learning process (see WF5) for concrete planning or to simulate TQP scenarios. Within the 
learning process, users can create or delete PLP’s and afterwards select a SQP (see WF2a/b) and TQP 
(see WF3a/b). Normally the SQP is the sum of all qualifications within the qualification profile, but for 
the evaluation purpose, a JP can be selected as SQP. After selecting the TQP, PEM’s can be 
preselected (see WF4), planned (see WF5), and scheduled (see WD6a/b). If necessary, PEM’s can be 
adjusted anytime. The WFs described in Fig. 1 are further developed into user interface mock-ups [24]. 
Based on SSM, QBLM, and KPP a cIM was modelled (see Fig. 2). 

 
Figure 2. conceptual Information Model [25] 
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In the cIAM (see Fig. 2), SSM is shown red, QBLM blue, and KPP green. Job families include job clusters 
and these include SMP, e. g., Network Technology / Information Technology (NT/IT), Business Analysis, 
and Business Analyst (BA). Tasks describe the general responsibilities of this SMP, like execution of 
business analyses. The seniority of a SMP is defined in the JP with job proficiencies (e. g. Senior BA). A 
Salary Group is assigned to the JP, which represents the range of the salary. Specific tasks for this JP are 
assigned, e. g., responsible for business analyses. JP have also qualifications, like concept development 
professional. In this work, a qualification is equivalent defined to a competence and represents required 
skills with knowledge combined with a proficiency, as an example, the skill concept development with the 
proficiency professional. Concept development is described as the skill of understanding to write, read and 
interpret BA concepts. Skill Proficiencies range from none over basic, advanced, professional to specialist. 
Skills are categorized in professional and social skills. While concept development is a professional skill, 
persuasiveness is defined as a social skill. One or more JP can be assigned to persons as CPEC, like the 
actual JP or all the JP in the past of a CPEC. In this paper a TQP represents the CPE-Goal that the CPEC 
has defined for himself, like a specific JP, PEM, CPEC or qualification. A PEM, that is created by a CPEP 
has one or more qualifications as content, pre-requirement, and result. PEM are within the KPP resources 
(content) with a defined input (qualification pre-requirements) and a defined output (obtained qualifications 
as result). PEM, that the CPEC finished, can be assigned to them. The sum of all qualifications in an 
CPEC’s profile, directly as qualification or indirectly obtained from a JP or PEM is defined in this paper as 
SQP. The number of qualifications in an SQP raises with time and the loss of knowledge over time is not 
considered. Also not considered is the verification, if the CPEC truly finished a PEM. The cAM (see Fig. 3) 
is divided in three parts: Frontend-Application (see Fig. 3 in green), Backend-Application (see Fig. 3 in 
yellow) and Database (see Fig. 3 in gray). 

 
Figure 3. conceptual Architecture Model [19] 

The arrows in Fig. 3 describe the communication between the cIAM application components and the 
communication protocol between the cIAM parts. Based on the conceptional models from the User-
centered Conceptional Design and Modeling, we will now describe the prototypical implementation. 

4 PROTOTYPICAL IMPLEMENTATION 
Based on the cAM (see Fig. 3) the technical Architecture Model (tAM) (see Fig. 4) has been derived and 
specified. For the prototypical implementation the Hypertext Markup Language 5 (HTML5) [26] from the 
World Wide Web Consortium (W3C) [47] and in addition the JavaScript (JS) [49] scripting language is 
used. JS allows web page content to be dynamically adapted, reloaded, recreated, and provides 
functions for interpreting user input [27]. JS and HTML are among the core languages of the Internet 
[28,49]. 

 
Figure 4. technical Architecture Model [19] 
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Furthermore, Cascading Style Sheets (CSS) [29] have been used as a formal language to describe the 
format and visual appearance of web pages. Along with HTML and JS, CSS is also one of the core 
languages of the Internet. CSS is used to implement a clear separation of web page format, structure, 
and content. MySQL [50] is used for the database. The Representational State Transfer (REST) [51] 
architectural paradigm characterizes stateless communication between distributed systems. It involves 
the provision of uniform interfaces for creating, retrieving, updating, and deleting resources on the 
Internet and thus represents an alternative to other methods such as Remote Procedure Call (RPC) 
[52], Web Services Description Language (WSDL) [53], or Service Oriented Architecture Protocol 
(SOAP) [34]. REST architectures use Hypertext Transfer Protocol (HTTP) [31] or HTTP Secure (HTTPS) 
[30] for communication between interfaces, Uniform Resource Locator or Identifier (URL/URI) [15,32] 
for unique referencing of resources and web services, and JS Object Notation (JSON) [48] or Extensible 
Markup Language (XML) [27] for data exchange. Within the developed prototype, the object-oriented 
programming language Java [33] is used to realize the database connection, the REST web services, 
as well as the REST server, and the related operation methods. Apache HTTP server [35] is used as 
the web server and is open source for the operating systems Windows, UNIX, and MacOS. Also the 
Java package Java Sun HTTP Server "com.sun.net.httpserver" [36] is used, which provides an API for 
building embedded HTTP servers. Due to the lightweight nature as well as the fast and straightforward 
applicability of the package. It is used for the realization of the REST server, the REST paths and the 
associated handler methods. JS libraries such as jQuery [37], Dragula.js [14], and Moment.js [5] have 
been used. jQuery supports users in manipulating and navigating the Document Object Model (DOM) 
[27], provides functions for extending the event system and implementing animations, for Asynchronous 
JS with XML (AJAX) [27], and for selecting elements. Dragula.js mainly provides functions for drag and 
drop interactions. Using the library, HTML elements can be specified as containers so that all HTML 
elements directly inside them become movable or draggable. The element marked as a container 
represents the possible area for releasing the draggable elements. All related functions, such as hiding 
selected elements, moving up other elements, and sliding in between, are implemented by the library 
itself in the background, allowing a fast and convenient implementation. Moment.js is for parsing, 
validating, modifying and formatting date values. Based on the described technologies, the prototypical 
implementation has been built. In this prototype, multiple PLP can be organized in learning progress. 
After creating a learning process and selecting the SQP and the TQP, a pre-selection of the PEM (see 
Fig. 5) can be performed from the qualification gap. The PEM also contains further information such as 
costs, etc. 

 
Figure 5. Preselection of PEM [19] 

Once all eligible PEMs have been selected, a subset of PEMs can be selected in the PLP overview that 
the CPECs will actually perform. This PLP can also be planned automatically, based on individual 
criteria, e. g., PEM closest to home or cheapest PEM. The planning of the selected subset of PEM within 
a PLP can be planned either by the PLANNET bar chart (see Fig. 6) or by MPM network diagram (see 
Fig. 7). 
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Figure 6. LP visualization with PLANNET bar chart [19] 

Prerequisites and other dependencies (e.g. possible start date/time) are taken into account in the PLP, 
so that some PEM can only be performed sequentially. The remaining PEM can be executed in parallel 
if desired or the CPEC decides on a selective execution. 

 
Figure 7. LP visualization with MPM network diagram [19] 

After the PLP has been individually compiled and the sequence of processing has been determined, the 
CPEC can start executing the PEM and track the progress in a Kanban-Board (see Fig 8.). 

 
Figure 8. LP visualization with Kanban [19] 
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The CPEC can create several PLPs, with different objectives or as a simulation out of all possible LP. 
Executed PEM can be marked as completed and the qualifications acquired from it will be added to the 
set of qualifications in the SQP in the future or taken into account. The created PLP-plan can thus be 
iteratively changed at any time and the qualification goal can be checked and also changed. Based on 
the prototype, we will now evaluate the prototypical implementation. 

5 EVALUATION 
As an analytical evaluation method, the Cognitive Walkthrough (CW) [7] was chosen to evaluate the 
handling of interactive systems. In this process, an expert takes over the role of a user, performs 
specified sequences of actions, and analyzes their usability as well as functionality. The necessary steps 
to perform the evaluation are defined in [16] as preparation, execution, and evaluation. In the 
preparation, an action sequence needs to be summarized, the expert performs the actions in a CW, and 
the feedback is finally evaluated. Details of the evaluation are described in [19]. The most important 
results of the evaluation are described in the following. The comparison of the visualization techniques 
lists, Gantt and PLANNET bar charts as well as CPM, MPM and PERT network diagrams showed, that 
the PLANNET bar chart technique and the MPM network diagram technique are the most suitable for 
learning planning. However, the scheduling of more than 20 PEM should be done using the MPM 
network scheduling technique. When designing the user interface of the prototype, the Kanban board 
was identified as an effective way to provide an overview of the current learning schedule. This was 
implemented in an adapted form by realizing two columns preselection and planning for PEM and the 
two columns open and done for Skills, instead of the standard and preferred tree columns (open, in 
progress and done). The rule of common regions was applied to the use of columns, according to the 
Kanban method, to represent the statuses of PEM and skills and to highlight the relatedness of 
information in PEM, skill, and LP maps. During the evaluation, the chosen adapted display form proved 
to be atypical, due to the mixing of elements of several aggregation levels and the absence of the 
completed column for PEM or backlog for Skills. The evaluation showed that adding these columns and 
viewing Skills or PEM separately within the view would be more in line with expectations. Based on the 
evaluation results, we will now describe the conclusion. 

6 CONCLUSION 
The procedure for the automated creation of graphical representations of learning offers and planning 
can be characterized as an information visualization process, since the underlying data is abstract and 
new or existing knowledge is gained or illustrated through the visualization. When designing the 
visualization, a high degree of effectiveness should be aimed for, i. e., the visualization should support 
users in interpreting information cognitively. The investigation of visualization techniques relied 
particularly on methods of scheduling and sequencing of project management, due to the identified 
processual similarity to learning planning. Considering the gained knowledge within the present work, 
the answer to the research question, how software-supported or automated learning offers can be 
created purposefully, is that a completely automated creation is not possible. The reason for this is that 
the necessity of user interactions, as they are needed for PEM pre-selection, determination of the 
planning criterion (duration, cost or price), prioritization of skills and scheduling, precludes complete 
automatability. However, a partially automated software-supported creation is possible, as could be 
demonstrated in the context of the developed prototype. In addition, the use of recommender systems, 
to recommend PEM, should be considered. In summary, the implemented views and functionalities 
illustrate the possibilities for semi-automated and software-supported creation of goal-oriented learning 
opportunities, using the visualization techniques Kanban board, PLANNET bar chart and MPM network 
diagram. The realized functionalities show how the consideration of personal needs of the CPECs, in 
terms of incurred costs, associated time efforts, distances to be covered, the order and selection of skill 
and PEM level qualification scheduling, sequential and parallel scheduling, the modification of target 
qualification profiles, and the simultaneous tracking of multiple TQP’s, can be enabled. During the 
evaluation by the expert, knowledge of PLANNET bar charts, MPM network diagrams, and Kanban 
boards was assumed. It would be useful to conduct further evaluations with user groups that do not 
have PM or APM knowledge. This would help to determine how difficult it is to learn the techniques 
mentioned and whether instructions should be offered in the user interface. During the research for 
suitable interaction possibilities, some valuable techniques were identified, but not implemented. In 
future developments, the following techniques should therefore be evaluated and considered, if 
necessary: "Lassos" and "Bounding Boxes" selection techniques, the "Direct Walk" exploration 
technique, decoding techniques to manipulate visual mapping, rearranging columns, realigning attribute 
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axes, semantic zooming, and visual attenuating filters. The investigation of visualization techniques 
relied particularly on PM-Scheduling and sequencing methods. In the future, it would also be useful to 
examine and, where appropriate, use UML visualization techniques such as activity and sequence 
diagrams, the BPNM, and network visualization as ways of representing LPs.  
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Abstract 
The need for proper, systematic and accessible information on archival and documentary heritage to 
meet the growing scientific and public interest in different historical periods is a problem facing everyone 
– researchers, teachers, students and citizens. This is fully valid even during the “information” boom that 
each of us is experiencing. It is clear that we face a number of information limitations: lack and/or 
ignorance of the availability of reliable documentary sources; scattered (in the sense of institutionally 
and geographically remote) documents; limited scope and fragmentation of sources; difficulties in finding 
documents and information even in the relatively orderly systems of archives, museums and libraries; a 
lack of systematic opportunities in time and space for informing about the availability of documentary 
funds and arrays; speculative and incorrect citation of claim data in research, in the press, in the global 
network, etc.; ignorance of the existence of methodology and good archival practices in working with 
documents, their description, promotion and digitization, etc.  

The search for solutions to the above problems is the focus of the project entitled “Information Portal for 
Archival and Documentary Heritage of the Bulgarian Revival”, which offers interdisciplinary fundamental 
research, and which aims to create a portal that collects, structures and systematizes our familiar 
knowledge of archival materials from the period of the Bulgarian Revival – the most famous and 
researched period in the Bulgarian national history.  

The purpose of this report is to provide summarized and analytically presented information about the 
results achieved by the team of researchers in the implementation of the first stage of the Project; to 
acquaint the international scientific community with the completed tasks and implemented project 
solutions, as well as to present the forthcoming activities under the Project. The changes in the work 
program and methodology related to the construction of the Information Portal that occurred after the 
Covid 19 pandemic will also be highlighted.  

Keywords: Access to archival information, ICT, digitalization, Bulgarian history. 

1 INTRODUCTION 
In recent years, facilitating access to digital documentary resources over the Internet has become a 
priority for archives. In fact, over the centuries, the transformation of archives around the world from 
closed to open institutions for researchers and citizens [1] has been so fundamental that it has rightly 
encouraged some scholars to write about the "archival revolution" [2]. In this direction, a lot is expected 
from digitalization. The hope is that it will prove to be a tool that will enable archives to be competitive 
in delivering reliable information to end users. 

It would not be an exaggeration to assume that all archival institutions in the world have their own 
digitization programs, or if they do not, they are at least carrying out the process of digitizing the 
documents they store. The huge number of digitizing institutions brings with them other problems, of 
which only two will be highlighted here, considered to be the most important. In the first place, it is difficult 
to say that the institutions work according to any common standards, which makes inter-institutional and 
international cooperation difficult in the long run. Separately, the amount of digital information offered 
becomes so impressive that it is difficult for ordinary users to sift and systematize what they need most. 
This requires a certain upgrade and connection of the digitized collections, through thematic information 
portals, which should centralize the information, arrange it and present it to the user in an accessible 
version [3]. 

The great initiative "Archive Portal - Europe", which was launched in 2009 with the support of the 
European Commission, can be mentioned as a good result in this direction. At the beginning of May 
2021, the portal gave easy access to 285,145,920 descriptive units of archives stored in 7,116 
institutions from 35 countries [4]. Another major international project is Europeana, which provides 
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access to more than 50 million digitized items also stored in various countries and institutions [5]. A 
good practice in Bulgaria is the National Academic Library and Information System Foundation 
(NALISF), which has been building a Union Catalog since 2009 through which researchers from Bulgaria 
and abroad have access to the digital collections of a number of Bulgarian libraries - at national and 
regional level [6]. 

The purpose of this report is to present to the scientific community around the world and in Bulgaria the 
interim results of the project for building an “Information portal for archival-documentary heritage of the 
Bulgarian Revival” (Contract № KP-06-N 25/2, dated from 13.12 .2018 with Annex FNI-2912, dated from 
17.12.2020, National Science Fund of the Ministry of Education and Science, Bulgaria), with a basic 
organization of the University of Library Studies and Information Technologies (ULSIT), Sofia, Bulgaria. 
A project that aims to create a specific information product that allows for sharing and searching for 
information on the availability of documents related to the period of the Bulgarian Revival in various 
Bulgarian national, regional and/or local archival institutions. 

2 METHODOLOGY 
The report presents the theoretical, methodological and practical results of the implementation of the 
first stage of the project "Information portal for archival and documentary heritage of the Bulgarian 
Revival", which took place in the period from December 2018 to August 2020. During this time a large 
amount of research work was carried out, important both in theoretical and in practical terms, as well as 
significant administrative work in the organization and conduct of activities related to the project. 

The first stage of the project coincided with the outbreak of the Covid-19 pandemic and this undoubtedly 
affected the activities - mainly related to the promotion of the project results. It should be emphasized, 
however, that the pandemic had undoubtedly positive effects. First of all, it affirmed, in a definite way, 
the importance of the initiatives for building internet portals facilitating the access to the information 
resources of the Bulgarian archives and of digitalization in general. The benefits of digitalization have 
already become clear to everyone. Secondly, the pandemic objectively encouraged the team to gather 
for workshops, wholly or partially digitally, through various digital platforms - mainly Google Meeting, 
Zoom and Skype. This, in turn, significantly has facilitated communication between team members, 
which includes a large number of researchers - a total of 15 people, and in the future working meetings 
in a mixed format (with physical and/or digital presence) will continue to be held after the pandemic. 

3 RESULTS 
The working team of the project includes both established and young and promising researchers from 
various fields of science - historians, archivists, bibliographers, librarians and museum workers, as well 
as doctoral students and students. In total, the project started with 15 researchers - Assoc. Prof. 
Hristiyan Atanasov, PhD - project manager; Prof. Tania Todorova, DSc, Prof. Vera Boneva, DSc, Assoc. 
Prof. Krasimira Alexandrova, PhD, Assoc. Prof. Elena Savova, PhD, Assoc. Prof. Diana Stoyanova, 
PhD, Chief Assistant Professor Sabina Eftimova-Ilieva, PhD, Chief Assistant Professor Elisaveta 
Tsvetkova, PhD, Vanya Avramova, PhD, Chief Assistant Professor Ruslan Ivanov, PhD, doctoral 
student Iva Marinova, student Dimitar Popov, doctoral student Ralitsa Yotova and students Petya 
Aleksova and Eva Tsenkova. Subsequently, due to the inability to fully participate in the project, the last 
three participants were replaced by respectively doctoral student Irina Dimitrova and students majoring 
in Archival and Documentary Studies at ULSIT - Aneta Borisova and Fani Filipova. In total, the project 
team includes representatives of 6 Bulgarian institutions: ULSIT, St. St. Cyril and Methodius National 
Library, State Archives Agency (SAA), Bulgarian Academy of Sciences (BAS) - Sofia and Specialized 
Museum of Carving and Painting in the town of Tryavna (SMCP). 

The work program of the project "Information portal for archival and documentary heritage of the 
Bulgarian Revival" consists of a total of 6 (six) work packages (for the first stage the work packages are 
5). They aim to achieve concrete results in several areas: administrative support of the project, creation 
of a concept for the information portal and prototype, preparation of methodological panels, which will 
later be incorporated into the project site and the portal itself, and respectively realization of scientific 
production. Naturally, this should have been accompanied by the promotion of the project and its results 
in the Bulgarian media. 
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3.1 Administrative Management of the Project 
The first phase of the project had a total duration of 20 months (18 months on schedule and two months 
extended due to extraordinary circumstances due to the Covid 19 pandemic). 

Table 1. Expected quantitative objectives of the project (during stage 1) and results 

 Objective Result 
Project administration Organization of activities and their 

documentation  
Implemented activities and maintained archive 
of the project 

Concept and prototype Creation of concept and prototype Created concept and prototype 

Methodological panels to 
the Portal 

Creation of methodological 
panels to the Portal 

Implemented bibliographic records (3 copies); 
access to other normative documents 

Workshops Organization and conduction of 2 
workshops 

Conducted 3 workshops 

Round table Organization and conduction of a 
round table 

Conducted a round table  

Monograph/scholarly book One printed monograph Two monographs and one documentary 
edition 

Scientific publications One scientific article Total published 19 articles and reports, other 
4 under print 

From Table 1 it is evident that essentially all set goals and objectives have been achieved with the 
quantitative indicators of implementation. This happened not without the help of proven specialists and 
researchers, who were attracted as external collaborators for the project. The programmer Yordan 
Nikolov, who has extensive experience, was involved in the creation of a prototype of the information 
portal. He also prepared the project website [7]. System administrator Panayot Gindev from the “John 
Atanasov” computer laboratory, ULSIT was involved in configuring a virtual server, maintenance and 
performing other administrative activities. The expertise of Pepa Grozdeva was sought to promote the 
project and its results in the media - a public relations expert with vast practical experience and contacts. 
This, in view of the epidemic situation, proved to be more than successful, as a large number of materials 
on the project and its original products were published in the electronic and print media. 

Contracts were also concluded with a printing house and a publishing house for the publication of the 
three books published under the project, stationery was purchased and control over the execution of the 
order was carried out through handover protocols.  

This requires a large administrative capacity for the preparation of contracts and the adoption of all 
reporting forms - the members of the research team and external scientists, as well as over the 
implementation of control over the performance of agreed tasks, extremely relevant to the project 
objectives. For the needs of the project the necessary equipment and consumables were purchased - 
laptops, flash memory, external disks, etc. Strict reporting actions were taken on all costs incurred in 
connection with the implementation of the project objectives. An archive has been created and 
periodically filled in. As a result, it can be said that the project was managed and led successfully and 
transparently as a guarantee of its visible results and the correctness of the project documentation. A 
communicative and motivated team was built, the deadlines for the implementation of the tasks were 
met, and the quality and progress of the work performed was currently monitored. All planned tangible 
fixed assets were purchased.  

3.1.1 Administrative and organizational difficulties related to the Covid pandemic. 
Unexpected benefits 

In accordance with the work program and despite the complex situation with Covid 19, a total of three 
seminars were held with Bulgarian regional museums in order to acquaint local professionals with the 
benefits of good practices in describing documents, their digitization and promotion. During the working 
meetings the high level of archival training of the museum employees in institutions from the cities of Tryavna, 
Kalofer and Karlovo, Bulgaria was established. The workshops were held in compliance with anti-epidemic 
measures and, accordingly, due to the risks of travel - those team members who were prevented from joining, 
as well as others, were invited to participate virtually through the Google Meeting platform [7]. 
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All planned activities were implemented and despite the pandemic situation, one more seminar was held. 
This upgraded the set opportunities for scientific communication, visualization and promotion of project 
achievements. In fact, the situation with Covid 19 appeared as an objective and definite additional 
argument in favor of digitalization as a means of preserving and promoting archival heritage, not only from 
the Revival period, but also in general. It was found that this is well understood by local specialists in our 
country, which is a favorable prerequisite for interaction during the second stage of the project. 

Taking into account the results, it should be borne in mind that a large part of the period has passed 
under the shadow of the Covid 19 pandemic. This hampered the work towards promoting the project 
and its results. However, according to the work plan, a Round Table was held (on July 1, 2020), 
dedicated to the problems of preservation, conservation, inventory, description and digitization of the 
archival-documentary heritage of the Revival. The round table was held with both real and virtual 
presence and participation. During its implementation, both members of the scientific team of the project 
and specialists from Sofia University "St. Kliment Ohridski”, the Bulgarian Academy of Sciences, 
journalists, doctoral students and students [7]. 

Although the attention of all media was focused on the situation with Covid 19, in the end the project 
and its results were covered periodically and a total of more than 30 (thirty) publications in print and 
electronic media can be mentioned, which is evidence of its significance and relevance for a real interest 
in the results, products and achievements, despite the complex situation [7]. 

3.2 Creating a concept for the construction of "Information portal for archival 
and documentary heritage of the Bulgarian Revival" and building a 
prototype. Preparation of bibliographies with research regarding archiving 
and digitization 

The work in this direction was almost continuous, resulting in several workshops and numerous 
telephone conversations, as well as through remote collaboration tools via an Internet connection. The 
talks in the period after March 2019 (when the full and partial lockdown in Bulgaria started) were almost 
entirely conducted on the Skype and Google Meeting platforms. The programmer Yordan Nikolov took 
part in all the meetings, which subsequently turned out to be extremely useful and contributed to the 
creation of the project website and the prototype of the information portal. Numerous internet surveys 
have been conducted on the existence of archival portals to be used as a model. Here are some of 
them: Portal Archives Europe, Europeana, etc.  

A list of archives was prepared, which will be the subject of a priority information resource for the 
Information Portal for archival and documentary heritage of the Bulgarian Revival, and a list of funds 
stored in the Central State Archives was prepared, which will be included initially. 

 
Figure 1. Working process in the prototype of the Information portal for archival-documentary heritage 
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The scientific team of the project developed and signed a Concept of the working logic and structure of 
the project website and the portal. Based on the Concept, at the end of the first stage, a project website 
and a prototype of the information portal were prepared. The main tasks set in the work package for the 
first stage have been completed, which can be traced through the project website [7]. The specific 
visualization of the achievements will take place during the final elaboration of the information product 
during the second stage. 

In view of the realization of the project objectives, a total of three thematic bibliographies were prepared 
available from the project website. These are: Good Practices for Digitization of Archival Documents; 
Good Practices for Traditional Storage and Description of Archival Materials and Digitization; Digital 
Collections and Copyright. These thematic bibliographies have been uploaded for use on the project 
website, along with other developments related to copyright and copyright literacy [7]. 

This will allow the users of the information product to have a good awareness of the latest 
methodological achievements in archiving and especially with regard to the copyright of the documents 
and the prepared metadata which is key for the subsequent gradual filling of data in the information 
portal.   

3.3 Participation in conferences and realized scholarly publications on the 
project 

During the implementation of the first stage of the project, the team members were actively involved in 
the research work. A significant number of participations with scientific reports on the project within the 
framework of international and national conferences were realized. The difficult situation in the period 
after March 2020 must be taken into account, when due to the epidemic, in practice, scientific activities 
were limited to a minimum and scientific life came to a standstill. In summary, the research team of the 
project took part in six scientific conferences: three of them were international forums (two with virtual 
participation and presentations and report (Palma and Valencia, Spain), and one with a visit and 
participation with posters and reports - held in Seville, Spain) and three conferences in Bulgaria [7]. 

There was also a constructive scientific and publishing interaction with scientists - from the country and 
abroad, who are not members of the initial team, but took an active part in the publication of studies, 
articles, translations of documents and other activities. Thus, a fruitful cooperation has been outlined 
with Prof. Orlin Sabev, DSc (Institute of Balkan Studies with a Center for Thracology at the Bulgarian 
Academy of Sciences, Bulgaria), Prof. Nikolay Nenovski, DSc from Jules Verne-Amiens University, 
France, Prof. Plamen Mitev, PhD and Prof. Nadia Manolova-Nikolova, PhD (Sofia University "St. Kliment 
Ohridski"), Assoc. Prof. Magdalena Garvanova, PhD (ULSIT), young researchers Ivaylo Naidenov, PhD 
and Ivelina Masheva, PhD (from the Institute for Historical Research at the Bulgarian Academy of 
Sciences), Milena Tafrova, PhD (St. St. Cyril and Methodius National Library), and foreign scholars 
Assoc. Prof. Askin Koyuncu, PhD from the Canakkale March 18 University in Turkey and Chief Assistant 
Professor Cengiz Yolcu from Istanbul May 29 University in Turkey. All contributed to the realization of 
high-quality scientific products. 

International, inter-institutional and interdisciplinary scientific cooperation has also resulted in the 
publication of 3 (three) scientific books (two monographs and a documentary edition) - a solid 
achievement for the scientific work at the first stage of the project ([8], [9], [10]). Another 11 publications 
were prepared in English ([3], [11] - [20]) and 8 in Bulgarian ([21] - [28]). 4 more articles have been 
prepared (one in English and three in Bulgarian), which will be published very soon.  

At least one more monograph and other scientific publications are planned for the next stage of the work 
package. It is important to note that both the monograph and the article are expected to be theoretical 
and summarizing the results of the project. In fact, this was the original idea when submitting the project 
proposal. During the first stage to realize a scientific monograph with the consideration of a specific 
problem, and already during the work during the second stage to realize a generalizing scientific book 
with a theoretical focus. It should be noted here that two of the published scientific monographs during 
the first stage are focus studies, which, however, will play a significant role in clarifying and consolidating 
the working logic of the implemented information product (Portal). Thus, for example, the monograph 
on Petko Slaveykov showed the huge dispersion of his archival-documentary heritage in the Bulgarian 
institutions of memory [9]. The other scientific book In the Footsteps of Levski and BRCC [10] proved 
the need for the information portal to be designed to go beyond the borders of Bulgaria, which should 
be embedded in the concept of its architecture, and to lay the foundations of a global portal for archival 
documentary heritage from the Revival period, which should also include foreign archives. 
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One of the focuses, at the next stage, a conference entitled The Revival and Its Documentary Heritage 
will be planned, as well as the publication of a scientific collection with its reports. The whole team hopes 
that the pandemic situation will pass and with the already implemented information portal, the media will 
show even greater interest in the project and its products - theoretical, scientific and/or practical.  

4 CONCLUSION 
The first stage of the project achieved and even exceeded the set goals and objectives. Important 
publications have been prepared, which will help to better understand and clarify the working logic of 
the prepared information product. Extremely many documentary materials from the period of the 
Bulgarian Revival were put into scientific use, which in the future will be a good basis for filling the portal 
with information. 

It is important to note that long-term contracts have begun to be established with scientists from Bulgaria, 
France and the Republic of Turkey, something I hope in the future to be a good basis for upgrading the 
developed information portal in a way that allows it to data on archives and documents from abroad are 
also added. Something extremely important, as well as a good knowledge of the Revival period requires 
excellent awareness of the documentary records stored in the Balkan countries, Turkey, Western 
Europe, USA, Russia, etc. 

In the future, the much collected information will serve as a reliable basis for building the information 
product itself and its promotion, especially in small and local archival institutions, which will help discover 
and promote the archival wealth of the period stored there. A solid and cohesive team has been set up, 
which can continue to build on and face almost "preaching" work to convince local archivists that it is 
important to digitize and promote documents. This would benefit everyone - professional researchers, 
citizens, archivists, museum professionals, librarians and history lovers. 
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Abstract 
In this survey, the article shows how the effect of artificial intelligence (AI) is changing and influencing 
many industries day by day, not forgetting the educational field. The database grows and creates a 
reflection through the artificial neural network. To choose an effective approach to teach is not just a 
question about knowledge, very often it is a question about adaptation. The evolution of technology 
makes impossible events more possible through different aspects. E-Learning and Distance learning 
have a similar method of teaching, so that why FLDT (Foreign Language Distance Teaching) can use 
this experience to develop a method for teaching, which introduce in its method new techniques. 
Pedagogues and Methodists are principal specialists in this area. They need other specialists to make 
this development more effective and adaptive. Case analysis from them, give a percentage of achieved 
success from the platforms (Moodle, MS Teams). The representation of the database from platforms 
does not always have an open access for all people. So, it is defined by the own specialization of the 
learner. There is always an advantage and a disadvantage about distance education, so pedagogues 
at RUDN university think, that it is very helpful to create a Virtual Teacher Assistant (VTA) to allow 
learners to obtain material contents (7 days/7days and 24 hours/24hours). The philosophy of neural 
network gives teachers the possibility to create a chatbot, which will assist teachers in a near future. 
Creating programs using content via a neural network is a modern approach to education, which is why 
the use of computers, projectors and webcams in rooms at RUDN University has become a fundamental 
process. In this University MS Teams is the principal communication platform, which offering a 
shareware application for creating a chatbot named “Power Virtual Agents”. For third course’s students, 
a Methodist created a chatbot to help him share the material content of the discipline: abstraction and 
annotation of texts in a second foreign language. The French teacher and the Methodist with the help 
of a programmer develop this program to communicate with students in French. The VTA is not only 
sharing content, but it can also write freely to answer questions. The result of this study shows the 
possibility to use human-machine relation to develop a technique for FLT using modern approaches. 

Keywords: Virtual Teacher Assistant (chatbot), Artificial Intelligence (AI), Foreign Language Teaching 
(FLT), Information and Communications Technology (ICT), Distance Teaching technique.  

1 INTRODUCTION 
Today, foreign Language Teaching (FLT) is assisted by many others technologies, which can be a 
revolution for the educational field, calculating the psychology and the moral of the learner’s character. 

The technology of Artificial Intelligence today integrates different sectors: 

- The army and security; 
- Audio-visual, Show and Cinema; 
- Audit, Consulting, Expertise; 
- Banking; 
- Chemistry, pharmacy; 
- Energy; 
- Education; 
- Hotel, Catering Tourism; 
- Digital computing and networks; 
- Logistics, transport; 
- Maintenance, servicing; 
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- Marketing, advertising, communication; 
- Materials, transformations; 
- Mechanical; 
- Health, medical; 
- Social, Personal service; 
- Sports and hobbies. 

All sectors are connected to each other by giving additional personal information about the data subject 
relation within or through his professional experience in one or more sectors. 

Teaching methods evolve along with the evolution of technology. The analysis of different approaches 
allows researchers to highlight the most suitable contemporary method for teaching a foreign language. 
The understand of education can be divided into two main parts, each part can be defined by a period 
in history. The first part is the period of traditional education without digitization of content and the second 
part is the period of digitalization education through different technologies: MOOC (Massive Open Online 
Course); E-Learning (Electronic Learning) or M-Learning (Mobile Learning); ICT (Information and 
Communications Technology) and many other platforms like Duolingo, Busuu and others.  

Most of the time the Massive media talks about losing jobs when scientists are talking about machine 
automation. Indeed, today machines are becoming more and more independent, that is to say, they get 
to receive a task and accomplish it without asking too many questions. The word “automation” is defined 
in French, English and Russian dictionary as follows: Total or partial performance of technical tasks by 
machines operating without human intervention. With the development of artificial intelligence 
technology and its algorithm, one remark can be highlighted, humanity has an outstanding trend in 
machine learning. 

Some medias are talking about AI like it will provide its own antidote to unemployment: According to 
forecasts by the World Economic Forum, the structural changes AI and related technologies will bring 
to the labor market will create 58 million net jobs worldwide by 2022 [1]. 

Most often, artificial intelligence is divided into two categories: AI in the strong way (in the broad sense), 
or AI in the simple way (in the narrow sense). AI in the narrow sense is very banal, it's just the act of 
acting in an intelligent way without exactly thinking about the task, whereas AI in the broad sense 
implements the intelligence of a system of reflection (a system algorithmic). 

An algorithm is a system of several steps. For example: An algorithm can be translated by a person who 
wants to know if he has the possibility to buy products (for example: a laptop, a mouse and 3 video 
games: Prince of Persia, Pro Evolution Soccer, Call of Duty) starting with a sum at the beginning. If this 
situation is translated using a system, it would give: 

- Starting amount: wallet; 
- Laptop price: computer_price; 
- Mouse price: mouse_price; 
- 1st game price: game_pop; 
- Prize of the 2nd game: game_pes; 
- Price of the 3rd game: game_cod; 
- Sum of products to buy: total_staves 
- The amount of money remaining after the purchase: wallet_end 

The calculations will be as follows: 

total_stabes = computer_price + mouse_price + game_pop + game_pes + game_cod 
wallet_end = wallet – total_staves 

So, if the starting sum (wallet) is more than the sum of the products purchased (total_staves), then the 
purchase is possible. Otherwise, the purchase will therefore be impossible. The rest of the money will 
therefore be the sum of the products subtracted from the starting sum. 
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In python, the program looks like that: 

 
Figure 1. Programming example. 

The 1st result is: 

 
Figure 2. Programming 1st result. 

The 2nd result is: 

 
Figure 3. Programming 2nd result. 

The 3rd result is: 

 
Figure 4. Programming 3rd result. 
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In the 1st result, the person can buy the products and will have some money left in his wallet. In the 2nd 
result, the person cannot buy the products and will therefore have to raise extra money. In the 3rd result, 
the person has enough money to buy staves, but he will have nothing left in his wallet. The three results 
show the different approaches in which the buyer can find himself. Indeed, this algorithm therefore 
shows 3 different situations for the same objective (for buying a laptop, a mouse and 3 video games). 

The algorithm presented above is the simplest. Today researchers mainly talk about deep learning. 
Researchers are introducing speech recognition and facial recognition system into programs and 
different platforms and even creating very large databases in order to leave a diverse possibility of 
choice for the intelligence. which in turn reacts independently, allowing researchers to take notes as 
they go, noting a percentage of achieved success. Indeed, this observation of databases and steps 
taken through artificial intelligence remains a new experience which will not only be seen as an evolution 
but above all as a revolution. 

The change of vision of the world plays a very important role in the creation of new jobs, but also in the 
disappearance of several jobs. In the case of pedagogical education, the question that arises is: will the 
teacher at school or university be in danger from the technology of artificial intelligence? Can humanity 
exist without human teachers to foster and make way for robots through the evolution of technology? 
What method of education will be developed after the creation of the first virtual teacher? 

2 METHODOLOGY 

2.1 The process of education 
Learning is a process that is often not under our control and is wrapped up with the environments we 
inhabit and the relationships we make. It involves encountering signals from the senses; attending to 
them; looking for connections and meanings; and framing them so that we may act. The simple fact of 
living forces us to learn new things and acquire new knowledge. It is by creating an educational 
environment that this learning therefore becomes as effective as possible. Jean Houssaye, professor of 
educational sciences at the University of Rouen and head of the CIVIIC laboratory implements a relative 
explanation by drawing a pedagogical triangle in 1988 (Figure 5). 

 
Figure 5. Pedagogical Triangle of Jean Houssaye (1988). 

Jean Houssaye presented this triangle to explain relation between the teacher and the student. The 
didactical relation is when the teacher is teaching through knowledge the student, the educational 
relation is when the student is acquiring this knowledge, and the pedagogical relation is when the 
teacher is forming or training the student directly. 

After the explanation of Jean Houssaye for this triangle, Richard Faerber a Senior Lecturer at Louis 
Pasteur University in Strasbourg is one of the first to question the shape in the context of distance 
learning (in 2002). He effectively suggests adding a fourth pole to the triangle, effectively transforming 
it into a tetrahedron (Figure 6). Corresponding to the "group", this new pole refers to the geographical 
dispersion of "distance students" and the interactions they have with each other as well as with the 
person responsible for supervising them. 
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Figure 6. Faerber's tetrahedra. 

The purpose is to acquire effective knowledge through new generation technologies: E-Learning, ICT, 
many other platforms like Moodle, Duolingo are used. Pedagogues-Methodists also share contents on 
university platforms to adapt students’ performance for new skills. So, many databases are created to 
regroup lectures and seminars from teachers. 

A traditional teaching technique cannot be more effective with the advancement of technology, which is 
why an analysis shows how teaching techniques can change to enable the student to acquire knowledge 
effectively.  

 
Figure 7. Teaching technique. 
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Teaching technique is based on five different categories (Figure 7): 

1 Direct teaching (presentation, comparison, etc.) 
2 Indirect teaching (case study, survey, etc.) 
3 Interactive teaching (debates, meetings, etc.) 
4 Independent study (reports, essay, homeworks, etc.) 
5 Experiential learning (Excursion, simulation, etc.) 

After the COVID-19 pandemic, a method of distance education was developed through Videotelephony 
(Skype, MS Teams, Zoom) and ICT platforms (Moodle, MOOC). 

In the area of Foreign language, Pedagogues and Methodists have to adapt the educational process to 
teach a foreign language with mandatory restrictions. Modern education of foreign language is based 
on four techniques (Figure 8): 

1 Direct teaching 
2 Indirect teaching 
3 Interactive teaching 
4 Independent study  

 
Figure 8. Distance Teaching technique. 

The experiential learning can be only like a simulation, with games, visualization but not in a real life 
because of the pandemic. A technology like Virtual Reality can replace this experiential learning.  

The AI is making impossible things happening. Videotelephony and ICT platforms are using AI. The 
programming process gives these platforms better way and methods to adapt anything for teaching and 
learning.  

The technology of speech recognition helps Duolingo educational platforms to understand if a foreign 
language learner is saying a sentence with good pronunciation. New platforms are adapting to the 
knowledge of the learners. They study the personality and psychology of the learner and highlight his 
mistakes to then give lessons to improve his knowledge. 
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2.2 Digitalization and Electronic delivery of learning materials 
The science is digitalized and the humanities too. In the past Education was traditional (full-time), then 
in 1970 the first University, which used electronic delivery of learning materials (E-Learning) was British 
Open University. 

Electronic delivery of learning materials represents today contents, which teachers are sharing in 
platforms. The change from knowledge-based education systems to information-based lifelong learning 
societies was therefore one anticipated in the development of open and distance learning organizations 
worldwide. The pandemic has reactivated the domain of distance education. 

Perhaps the best way to begin to define open learning is to contrast it with closed learning systems. 
Here is a recent approach which seems to take this into account: “Open learning is an elusive term, 
meaning many different things to different people. In the most general sense, it is a relative term, 
referring to degrees of openness compared to some existing practice. Hence, an open-admissions policy 
is one which places few or no restrictions on entry, in contrast to those applying strict selection criteria” 
[2]. 

Paul sets out the dimensions of openness as follows: 

• Accessibility. This involves such things as: open admissions policies; acknowledgement of 
students’ prior commitments in the timing of study programs; facilities for distance learning; the 
financial advantages of combining study with work and family life; student support services for 
those returning to study; provision for the socially disadvantaged or for those hitherto excluded 
from access to education. 

• Flexibility. This involves: frequent admission periods, rather than fixed terms or semesters; self-
pacing of study for students, rather than more rigid timing of assessment; optional access to 
student support services. 

• Learner control over content and structure. Individual students have the ability to negotiate their 
learning: this means in practice having some choice of delivery systems as most appropriate to 
the student’s learning needs and styles; maximum choice in the matter of subjects for study, such 
as is typically ensured by a modular system; the widest possible system for the accreditation of 
learning, by way of experiential learning, credit transfer, and so on. [2] 

2.3 Benefits of Online Learning 
Increasingly, organizations are adopting online learning as the main delivery method to train employees 
(Simmons, 2002). At the same time, educational institutions are moving toward the use of the Internet 
for delivery, both on campus and at a distance. For organizations and institutions to make this often-
expensive move, there must be a perception that using online learning provides major benefits. Some 
of the benefits for learners and instructors are detailed below. 

For learners, online learning knows no time zones, and location and distance are not issuing. In 
asynchronous online learning, students can access the online materials anytime, while synchronous 
online learning allows for real-time interaction between students and instructors. Learners can use the 
Internet to access up-to-date and relevant learning materials, and can communicate with experts in the 
field which they are studying. Situated learning, or the application of knowledge and skills in specific 
contexts, is facilitated, since learners can complete online courses while working on the job or in their 
own space, and can contextualize the learning. 

For instructors, tutoring can be done anytime, anywhere. Online materials can be updated, and learners 
can see the changes immediately. When learners are able to access materials on the Internet, it is 
easier for instructors to direct them to appropriate information based on their needs. If designed properly, 
online learning systems can be used to determine learners’ needs and current level of expertise, and to 
assign appropriate materials for learners to select from, to achieve their desired learning outcomes. 

2.4 Designing online learning materials 
The goal of any instructional system is to promote learning. Therefore, before any learning materials are 
developed, educators must tacitly or explicitly know the principles of learning and how students learn. 
This is especially true for online learning, where instructors and learners are separated. The 
development of effective online learning materials should be based on proven and sound learning 
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theories. As discussed above, the delivery medium is not the determining factor in the quality of learning 
per se; rather, course design determines the effectiveness of the learning [3]. 

There are many schools of thought on learning, and no one school is used exclusively to design online 
learning materials. As there is no single learning theory to follow, we can use a combination of theories 
to develop online learning materials. In addition, as research progresses, new theories that should be 
used are emerging and evolving. A recent example is connectivist theory, which is needed for the 
emerging age of distributed and network learning. Some may question the need for a new learning 
theory, however, especially when there are already well-established theories used successfully to 
design instruction. Also, past learning theories have been adapted to address new and changing 
learning contexts. These existing learning theories, however, were developed before distributed and 
networked learning was used widely by educators. According to Siemens (2004), we now need a theory 
for the digital age to guide the development of learning materials for the networked world. Educators 
should be able to adapt existing learning theories for the digital age, while at the same time using the 
principles of connectivism to guide the development of effective learning materials. What is needed is 
not a new stand-alone theory for the digital age, but a model that integrates the different theories to 
guide the design of online learning materials. 

To select the most appropriate instructional strategies, the online developer must know the different 
approaches to learning. Strategies should be selected to motivate learners, facilitate deep processing, 
build the whole person, cater to individual differences, promote meaningful learning, encourage 
interaction, provide relevant feedback, facilitate contextual learning, and provide support during the 
learning process. The remaining sections of this chapter present the different schools of thought on 
learning and suggest how these different schools of thought can be used to develop effective online 
materials. 

2.5 Virtual Teacher Assistant (chatbot) 
A chatbot is a program, which makes an online conversation. With the help of database in the Internet 
chatbot can refer to these materials to assist a teacher for teaching a foreign language. Algorithms are 
preliminary situations which a learner can face. A program is written to respond to the demands of the 
learner, so that why a chatbot can help for learning a language. But the problem is that without AI the 
chatbot cannot learn itself the better way to give information to the learner. Machine learning and deep 
learning give scientists the possibility to adapt an Artificial neural network (Figure 9) for teaching 
effectively through the chatbot. 

 
Figure 9. An artificial neuronal network. 

Typically, a neural network relies on a large number of processors operating in parallel and organized 
in thirds. The first third receives raw information input, much like a human's optic nerves when 
processing visual signals. 

Subsequently, each third receives the information output from the previous third. The same process is 
found in humans, when neurons receive signals from neurons near the optic nerve. The last third, on 
the other hand, produces the results of the system. 

The activation of a neuron depends on the information received from the input layer. It is like an interactive 
relation between the environment and a person. It can be through a visualization or an audition.  

Many techniques have been developed to analyze a lesson. When assessing the activities of a foreign 
language teacher, first of all, attention is paid to the following: 
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1 Personal qualities of the teacher: 
o benevolence, fairness; 
o the ability to establish rapport with students; 
o expressiveness of speech, facial expressions, gestures; 
o rate of speech; 
o correct use of the target language (exemplary); 
o general culture of speech in the native language. 

2 The quality of preparation for the lesson: 
o availability of a lesson plan; 
o the ratio of the planned activities in the classroom; 
o clarity in defining the purpose of the lesson; 
o clarity and clarity of instructions; 
o distribution of time between separate parts of the lesson. 

3 Lesson activities: 
o communicative orientation of the lesson; 
o checking homework; 
o introduction of new material in accordance with the purpose of the lesson; 
o variety of work methods; 
o use of chalkboard and other equipment; 
o the ability to quickly navigate the situation, rebuild during the lesson (the ability to improvise); 
o the ability to stimulate students to actively use any language; 
o the effectiveness of control of the assimilation of the material; 
o adequate error correction; 
o the degree of achievement of the goal of the lesson [4]. 

If the Virtual Teacher Assistant respond to all this demands, so it means that he can teach any language. 

3 RESULTS 
A VTA is created by a pedagogue to assist him in FLDT. It does not mean that the VTA will replace him. 
Because, sometimes the VTA does not have the complete information about a lesson or a seminar, so the 
pedagogue will always give the new updates to the assistant program. Methodist can give notes about the 
effective method of teaching. Exercises and tests can be given by the VTA to judge if the student is a good 
speaker or not, have a good knowledge in grammar, etc. But it is a hard and long initiation from the 
pedagogue at beginning. He must share contents and materials for the useful of the VTA. So, it is insane 
to take this evolution like revolution against pedagogues. The revolution is rather technical than existential 
threat. Some people think it is a conspiracy theory to change the world order, and they continue to the 
pandemic does not exist. If it is right or not, it will not change events. The evolution of technology will 
continue to develop. It is the time to create a human-machine relation for the development of the world 
and in this survey for the development of students’ skills. 

Specialists in the field of distance education implement four training courses: 

1 Bimodal training: This is intended both for certain students who take their courses in class and for 
others who are trained simultaneously at a distance. It is therefore characterized by the 
synchronous "reunion" of individuals who are in different places. Two audiences are then affected 
at the same time. 

2 Hybrid training: During face-to-face courses (synchronous mode), this type of training includes 
activities taking place at a distance, in asynchronous mode, the quantity of synchronous or 
asynchronous activities which may vary. These two types of activities are offered to the same 
people. 
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3 Hybrid online training: It combines activities that are held entirely at a distance, whether in 
synchronous mode (virtual classes, which involve the use of collaborative work tools, exchanges 
and discussions, for example) or in asynchronous, self-supporting mode (which allows the student 
to follow his course by self-learning). 

4 Self-supporting training: It consists only of activities held at a distance in asynchronous mode. 
This type of training is therefore followed individually. 

“Marton [and] Säljo (1976), Entwistle (1988) and Romano (1991) distinguish deep learning from surface 
learning. Deep learning refers to behaviors where students actively process information and use 
development and organization strategies rather than memorization strategies. Information processing 
support strategies such as metacognitive, affective, or management strategies may favor or counter 
either approach. The works of Ramsden (1988), Entwistle (1988), Frenay, Noël, Parmentier [and] 
Romainville (1998) authorize this interpretation. In an in-depth approach, students develop and organize 
their knowledge, feel the need to make sense of information, have strong emotional involvement, and 
make greater use of resources for learning. The reverse is true when they take a surface learning 
approach. Students use strategies for memorizing and reproducing knowledge, have an instrumental 
interest in knowledge, perform few metacognitive actions, are not emotionally engaged and use minimal 
resources at their disposal” [5]. 

The educational relationship becomes dual. It is established both during the educational design of the 
course (offline, between the teacher and the student) and during its dissemination (between the tutor 
and the student). First and foremost, learning should be fun. Moreover, the latter should constitute the 
very foundation of the educational relationship that is forged between the teacher and the student. 

Investing in human capital is essential if we are to make the most of the economic opportunity that AI 
represents. According to the World Bank, education systems in industrialized countries have not 
adequately prepared the workforce for the advent of AI-related automation. There is a shortage of skills 
that machines have more difficulty mastering - creative skills, such as solving complex problems, and 
social skills, such as teamwork and leadership [6]. 

4 CONCLUSIONS 
The discussion of this topic is very important because in Russia and around the world most of the time 
teachers choose their students.  Human psychology always seeks to have subjective preferences in 
relation to different general situations. A relation is always created between humans. In this case, the 
relation teacher-learner can affect the objectivity of the mark given by the teacher. Platforms with the 
help of artificial intelligence remain objective. A new study can be suggested on the consciousness of 
artificial intelligence. John Searle, a philosopher of language and mind talk about two different terms in 
a conference [7]: 

• Ontology, which is concerned with what is true or real, and the nature of reality; 
• Epistemology, which is concerned with the nature of knowledge and different methods of gaining 

knowledge. 

A human intelligence can think and understand different questions like:  

- What is existence?  
- What is the nature of existence?  
- What do I know? 
- How do I know it? 

An AI is programmed to know some things with the open sharing content on the network, so it will 
respond if it knows, but it does not mean that the AI programming can think about existence. 

The question about existence is ontological, so can really a VTA assists the teacher effectively? 

This assistance will always be with the help of the Pedagogue-Methodist. 
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Abstract 
The debate on whether the pandemic situation has definitely consecrated the full-online learning as the 
teaching methodology of the future became increasingly central since last year. However, one year in 
the pandemic situation, feedback from students and teachers demonstrates that this debate is far from 
settled. Examining students and teachers’ feedback, on the annual EIT Digital Summer Schools in 
editions 2018-2020, this paper analyses why full-online learning may not be the most appropriate 
methodology in short and intense (crash-courses), challenged based courses characterized by constant 
team-work. Moreover, it argues how blended learning may mitigate pros and cons between full online 
and face-to-face teaching methodologies to ensure a satisfactory equilibrium.  

Keywords: Online Learning, Blended Learning, Challenge Based Education, Team-Work. 

1 INTRODUCTION 
There is a growing interest from universities’ management, national and European policy-makers to 
realize whether the COVID 19 pandemic catalyzed the education system and teachers to increasingly 
consider the full online (FO) learning as the future of education in universities. Supporters of face-to-
face (F2F) traditional learning approach, instead, maintain that regardless the emergency of the current 
situation, FO learning bears clear advantages only if applicable in exceptional cases [1]. Another 
approach is that of Blended Learning (BL) applied by the EIT Digital1 education programmes, build upon 
the network of universities2. Blended learning (referred also as hybrid learning) describes classes that 
combine online learning with F2F teaching, and it has been increasingly used in higher education over 
the last years [2].  

Regardless the current situation, which poses FO as the only alternative at all education levels, the 
question various HEIs seek to address is whether future human and financial resources have to 
concentrate on FO education alone. There are no doubts about advantages of FO education, particularly 
at the university level in terms of programmes implementation costs, increasing of teaching flexibility, 
quality assurance by making use of qualitative online materials, scalability in terms of increasing the 
number of students, etc [3]. However, during the pandemic situation, we learned from teachers/students’ 
feedback that FO approach is not a perfect solution either: students lamented the lack of cooperation 
with teammates particularly during team-working activities when addressing cases in challenge based 
education approach, fatigue, lack of lab devices and resources [3]. Teachers found as well FO 
interaction with students difficult in terms of concentration during long hours of screen lecturing and in 
assessing students’ knowledge, especially in science and technology education [4].   

In this respect, BL methodology applied by EIT Digital education programmes deserve credit for 
combining the advantages of both education methodologies. Since the current feedback shows that 
applying F2F learning alone can no longer respond to education future challenges, the point is: BL or 
FO education. This question is addressed in this paper in a comparative approach drawing upon the 
results collected by teachers & students’ feedback, when conducting the summer school course of the 
EIT Digital Master Programme. Differently from 2018-2019 editions when the BL methodology was 
applied, in 2020 the FO was employed for the first time. 

 
1 EIT supports different knowledge innovation community (KICs) which are built around identified European challenges and 

opportunities such as climate change, digitalization, raw materials industry 
2 This network of 20 universities offers eight ICT master and doctoral programs within education component of the EIT Digital promoted 

by the European Institute of Technology (EIT), a body of the European Union. 
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To serve this purpose, the paper is organized in four sections. The first section offers an overall view on 
the concepts of BL and FO methodologies, while providing the analytical framework. The second one 
provides a brief description of the EIT Digital summer schools (EDSS) as a challenge based education 
activity and its Intended Learning Outcomes (ILOs). The third analyzes comparatively the results 
collected by students’ questionnaire and teachers’ feedback to assess the performance of BL and FO 
methodologies. Conclusions and potential recommendations are the object of the final section of this 
paper. 

2 THEORETICAL FRAMEWORK AND METHODOLOGICAL APPROACH 
This paper employs the definition according to which BL is a learning methodology facilitated by effective 
combination of online and F2F different modes of delivery, models of teaching and styles of learning 
and founded on transparent communication amongst all parties involved with a course [5]. Despite 
various models and deployment approaches, BL refers in education literature to the learning process, 
where the component of -pre/post class- online learning is combined with F2F learning and in-class 
interaction [6]. Empirical evidence from experiments conducted in various Higher Education Institutions 
(HEIs) argues that compared to other teaching methodologies, BL offers key advantages such as:  

• Reduces class-time as the learning process is partially conducted in pre-class online modules;  

• Leaves in-class time to develop a constructive debate among students F2F (or online) promoting 
a more participatory learning approach and discussion of concepts in a critical perspective [7]  

• Offers additional time to deepen further the discussion on the learning topics or to expand it by 
introducing new relevant aspects [8];  

• Puts students in control of their learning path [9] allowing a paradigm shift of focus from lessons 
to students. Scholars consider that thanks to these characteristics, BL helps students to reach 
better results [10].  

Since FO and its applications approaches keep evolving, practitioners and researchers have yet to 
agree on a common definition. In this paper, we draw upon the definition shared by most scholars that 
FO learning is described as access to learning experiences via the use of some technology [11]. 
According to various researchers and practitioners, such as Amstrong [1] and Gautame [3], the FO 
methodology offers some key advantages for both students and HEIs applying it. For instance: 

• Efficiency: Online learning offers teachers an efficient way to deliver lessons to students. 

• It promotes responsibility and self-discipline of students. 
• Accessibility in terms of time and place as it enables students to attend classes from any location, 

and in the case of asynchrony lecturing, also at any time. 
• Affordability/scaling up as it reduces financial costs for both students to attend lecturing (no 

additional location and travel costs) and HEIs to deliver lecturing and cover an increasing number 
of students.  

• Improves students’ attendance: thanks to increased flexibility in terms of timing and location, there 
are fewer chances of students missing lessons. 

• FO suits a variety of learning attitudes as it offers access to a wide range of information resources 
and learning characteristics, allowing students to personalize their learning path appropriately. 

Once providing an overview on definitions and advantages of BL and FO learning approaches, by 
drawing upon the respective literature, this paper offers an analytical comparative tool of these two 
approaches, analysing students/teachers’ satisfaction level on the EDSS3. To ensure a methodologically 
sound comparative analysis in the application of these two learning approaches, it’s key to exclude all 
the other factors and actors, which may influence students’ and teacher’s level of satisfaction. Although 
a thorough description of the annual EDSS course of the Master Programme, is provided in the following 
section, it is central to underline that the BL methodology has been applied in the two editions before 
2020, when the FO one was applied for the first time. Thanks to longitudinal data collected through 
students’ questionnaires and teachers/case providers’ feedback on EDSS applying BL methodology 
(2018-2019) and FO methodology (2020), we are able to analyse students’ evaluation and 

 
3 Since EDSS is part of the mandatory curricula for EIT Digital Master School students, there is a set of approved ILOs, and expected 

results from students’ performance as in any other regular course of the Master Programme. 
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teachers/case providers’ feedback. From the methodological point of view, unless the application of the 
BL or FO remains the only differentiator, it is biased to attribute any difference on students’ and teachers’ 
feedback solely to the learning approach. Although there are 12 annual EDSS, we conduct the 
comparative analysis based on the performance of the Trento summer school for two key reasons:  

a) It is the only EDSS, to have the same team of teachers/case-providers in all editions (2018-20);  

b) Trento EDSS suffered the most significant back-drop in performance evaluation from 2019 to 
2020 (of around 30%) even when compared with the other summer schools (of around 15%).  

To see whether the learning approach remains the only differentiator among key factors/actors 
influencing students’ evaluation of the EDSS, some methodological elements are examined in the 
following: 

• No significant change in terms of ILOs, workload or results expected to be delivered by students 
is applied.  

• Neither the model nor the content of the programme on both theoretical and hands-on activities 
has been changed unless for minor evolutionary annual improvements. 

• The team of teachers and mentors remained almost the same in all three EDSS editions (2018-
2020). 

• Students’ background was alike since quasi 80% are EIT Digital MS students sharing the same 
programme and learning objectives. The remaining students are externally selected with similar 
technical background and motivation. The selection criteria for external students has remained 
unchanged in all three editions.  

• As a challenge based course, industrial partners provide cases for students’ teams. However, in 
all EDSS editions (2018-20), cases were provided by the same industrial partners and on similar 
topics.  

• The number of overall students and students per team remained comparatively unchanged 
varying respectively from 40-45 overall students, as well as 4-5 students per each team. 

• Extracurricular activities, such as visit to companies, meetings with start-ups and even social 
events experienced just minimal fine-tuning improvements. 

• A sample of 40-45 valid questionnaires have been issued each EDSS (over 90% students filled it in). 

• The questionnaire has been object to minor changes over the years, primarily on the descriptive 
part of it and relative to un-essential aspects such as aspects relative to information for the 
MARCOM team.  

Considering the above-mentioned methodological reasoning, we can argue that the only differentiator 
in the students’ evaluation of Trento EDSS remains the FO vs BL learning methodology. The 
comparative analysis is conducted by following the flow of multiple-choice and open questions as listed 
in the questionnaire4. The later is composed of multiple-choice questions scoring on a 5-point scale (1= 
very poor/not relevant/very low; 5 = excellent/relevant/very high), while in each section a specific space 
and a set of open questions has been dedicated to students’ suggestions and recommendations for 
improvement. 

3 OVERVIEW ON EDSS 
Composed by 205 European universities, the EIT Digital Master School offers master programmes in 
eight ICT technical majors integrated with an Innovation and Entrepreneurship (I&E) minor, which counts 
for 30 ECTS (European Credits Transfer System) in a 120 ECTS master programme harmonizing 
students’ technical digital capacities with business skills. The programme is implemented in an entry 
university (first year) and exit one (second year).6 However, I&E minor is transversal and its programme 
of courses remains the same regardless the university and the technical major students decide to attend. 
That’s why BL is key for I&E component, since it integrates the online content of the course to ensure 

 
4 The purpose of this questionnaire is to assess students’ level of satisfaction with the EDSS and collect their suggestions and 

recommendations. 
5 A full list of EIT Digital partner is provided in https://masterschool.eitdigital.eu/ 
6 Students select the entry/exit university based on the major offered and receive a double degree issued by the entry and exit 

university. The EDSS is situated in the summer between the two academic years. 
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that I&E courses are equally qualitative and pursue the same ILOs in all partner universities [12].7 I&E 
quality assurance is guaranteed by sharing the same mandatory online I&E content for each I&E course 
(varies from 30% to 75%) regardless the partner university. This online mandatory content is 
methodologically organized for each I&E course, in online-starter kits, which students take prior to in-
class education activities [14]8. EDSS is an I&E course, which combines educational activities with 
business and innovation ones through a challenge based methodology. EDSS offers a two-week 
intensive crash-course, where students work in groups on a drafting a technically doable and business 
feasible solution for real-life challenges provided by industrial partners. The EDSS principal ILOs 
include: 

a) Entrepreneurial competences such as: ability to transform new ideas & technology into a viable 
business solution; understanding of thematic area-specific product/services design processes; 
ability to perform a project of business concept design; ability to offer business solutions by 
planning/developing a project [15]. 

b) Innovation competences such as: include ethical/societal/sustainability/legal aspects when 
developing a new product/technology; ability to identify/assess the impact of ICT technologies on 
its markets and stakeholders; ability to understand global/market trends and industry value 
networks. [15]. 

c) Soft skills such as: ability to communicate by using an catchy language, for investors/customers; 
ability to work in teams reflecting upon team dynamics, decision-making and conflicts resolution; 
ability to work in multi-disciplinary culturally, professionally and gender mixed teams. [16]. 

The overview of ILOs is important to understand the complexity of this course (which is also mirrored in 
the construction and questions of students’ questionnaire) and to realize the key role of interaction within 
teams, with case-providers and coachers. In terms of workload, the first week of the EDSS is dedicated 
to work on technical solution and concept/business model, technical/I&E lectures, company visits, 
fieldwork and coaching. The second week instead is entirely dedicated to team-work on the business 
plan (marketing, start-up strategy) in close interaction with teachers, coaches/case providers. As any 
other I&E courses, the EDSS 2020 offered to students the Online-Starter Kit9 (OSK) four weeks prior to 
the EDSS [16]. Its application makes the EDSS a BL learning course, regardless that the rest of 
education activities is conducted on site. Students have to pass successfully all quizzes contained in 
the OSK a week prior to the start of the EDSS. The OSK aims to:  

• Align EIT Digital Master School and external students, who may not have pursued an I&E 
education, on a common core of concepts and vocabulary;  

• Avoid teaching on basic I&E concepts/tools during EDSS to concede sufficient time to hands-on 
activities. 

Despite the fact that OSK principal objective is to enhance students’ capacities concerning the I&E 
component, it contains also the presentation of EDSS industrial cases. Hence, students have the 
opportunity to collect in advance more information on the industrial case they intend to address in the 
EDSS. In cooperation with each EDSS coordinator, the OSK can be enriched with technical packages 
related online lectures or talks [16]. When examining students’ feedback concerning application of BL 
and FO in EDSS, it is key to keep in mind that the technical and I&E experience goes hand in hand and 
both components are targeted in our analysis. 

4 ANALYSIS OF STUDENTS’ QUESTIONNAIRE FEEDBACK 
This section analyzes the feedback received by students in the three last editions of the EDSS in Trento 
following the same structural organization as in the questionnaire in order to preserve the flow of 
arguments and enable a comparatively adequate examination of students’ feedback. 

Considering the key role of building a good team in an intensive challenge-based course, a specific 
attention has been dedicated in Trento EDSS to social events. They consisted on ice-breaking and 
interaction activities among students on the very first day of the EDSS. So students have the chance to 
know each other sufficiently – on both professional background and personal perspective – which will 

 
7 In the institutional framework, the EIT Digital education programs are subject to the requests of EIT Label education (‘EIT Label’). 
8 BL offers advantages for all the stakeholders involved in the educational process (students, teachers, management), and has a 

positive impact on the quality of students’ learning and degree of knowledge acquisition [15]. 
9 The online starter kit is implemented with minor changes in all three EDSS editions 2018-2020. 

3881



 

 

be helpful when building the team with the most balanced members’ background and personal 
complementarities. This activity is highly evaluated by students in 2018 with around 80% of students 
assessing them as excellent and 10% as good [17]. In 2019, the assessment on social activities was 
respectively 85% as excellent and 11% as good [18]. Trento EDSS has scored the highest score among 
all 12 EDSS. The inadequateness of online tools to conduct this activity in 2020, according to students 
input, reversed the positive trend of previous editions. Hence, 50% of students assessed social online 
activity as very poor, while 10% as poor and 40% as fair [19]. It is crucial to highlight students’ opinion 
that teachers/mentors have done maximal efforts to mitigate this situation, the online tool is neither 
adequate nor sufficiently comparable in terms of results with F2F social activities. They considered that 
regardless innovative techniques employed in organizing online social events such as e-coffee chat or 
e-talks on specific topics of interest, the interaction over the screen and made the distance present and 
the entire less natural and productive [19]. Students suggested that drawing on the appropriate balance 
between pre-EDSS online material and on-site activities, presentation of students by using self-prepared 
videos can be integrated in the OSK to further improve the positive results of social events [19].  

Prior to EDSS information is an additional factor to its success since students appreciate to have a clear 
picture in terms of expectations, workload, industrial cases, accommodation, visits at industrial partners, 
trip, etc [16]. In 2018, 67% of students considered the information package as excellent and 30% as 
good, while only 3% assessed it as fair [17]. EDSS 2019 edition produced even better results with 72% 
of students assessing it as excellent, 26% as good and only 2% considered it as fair [18]. Although the 
information package did not change neither in terms of content nor in terms of delivery (tools 
used/timing) in 2018-20 EDSS editions, students’ satisfaction has plunged in 2020. Only 34% of 
students assessed it as excellent, while respectively 30% and 5% considered the information package 
as poor or very poor [19]. It’s interesting to note that students evaluated the help of staff in 
communication and interaction with them at comparable levels in the three editions: in 2018, 70% 
assessed the staff support received as excellent or good; in 2019 the figure was 73%; while in 2020, the 
result was of 67% [17] [18] [19]. Hence, the reason for this drop in performance cannot be identified in 
the staff dedication or their capacity to adopt to the new e-tools. This becomes clear on students’ 
feedback on open comments, where they stated exhaustion and fatigue with yet another information 
shared online after a whole semester spent in front of their computers and inadequateness of online 
tools to such activities [19]. Moreover, the EDSS had to pay the price an entire semester full online, 
which seemed to have cost a heavy toll on students focus and concentration and its previous years 
particular success. Students suggested that inclusion of a virtual information package in the OSK of 
onsite EDSS will constitute an added value [19]. 

Students’ feedback on the EDSS programme is fundamental to enhance an appropriate balance 
between the technical and I&E components to reduce the number of frontal lectures at the minimal level, 
so to leave most of the time to hands-on activities such as teamwork on the project, interaction with case 
providers, etc. In this section of the questionnaire differences between the three editions of the EDSS 
are contained. In 2018, 85% of students assessed the programme balance as excellent or good, in 
2019, the figure was 82%, while in 2020, dropped to 65% [17] [18] [19]. The reason of this minimal 
difference becomes clear thanks to students’ answer to open questions of this section: the programme 
balance was minimally affected by the online methodology, since those few changes implemented to 
accommodate online lectures and complete missing of company visits did not undermine the overall 
coherence of EDSS [19]. 

However, the feedback on section related to the technical lectures and presentation of industrial cases 
has been significantly affected. In 2018, 88% of students considered technical lectures and case-
presentation as excellent or good, while 12% defined them as accomplished fairly [17]. In 2019, this 
result was even improved to respectively 91% and 9% [18]. In 2020, instead only 58% of students 
evaluated technical lectures and case-presentation as excellent (18%) and good (40%) [19]. Students’ 
feedback on open questions helped again to explain such drop of performance: “lectures seemed quite 
long online and it was difficult to remain concentrated although the time was the same as in F2F lectures” 
[19]. Students highlighted that online presentation of cases limited the chance of asking question on the 
spot, while case-providers were sometimes not experienced on how to deliver an online presentation or 
not familiar with the technological online lecturing tool employed by the school [19]. Moreover, students 
experienced issues related to the bandwidth of online home service, which was not 
sufficiently/constantly adequate to ensure a faultless participation. Students suggested that drawing on 
the benefit of combining OSK information and on-site presentations, a detailed overview of cases can 
be integrated in the OSK to dedicate the on-site time with case-providers to students’ specific questions 
[19]. 
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As explained earlier, the OSK is a set of online lectures organized around five modules, key to I&E 
activity during the EDSS. Each module is equipped with a quiz and students have to pass the quiz of 
one module in order to access the next one. Since, the OSK has been always delivered online, it is 
logical to think that it would not be particularly affected by FO approach like the other components of 
EDSS. However, in students’ feedback even the OSK scored less in 2020. In 2018, 70% of students 
evaluated the OSK to be excellent or good [17]. In 2019, the figure arrived up to 75%, due to 
improvements in some of the OSK modules. In 2020, instead only 60% of students evaluated the OSK 
as excellent or good, 24% of them as fair, while the remaining 16% evaluated it as poor or very poor 
[19]. In this section, students provided limited feedback to explain their reasons of dissatisfaction, 
however, comments directed to an explanation as for frontal lectures: they lamented long-hours of online 
modules and difficulties to attend yet another online course following a full-online semester but 
highlighted that OSK becomes an added value if followed by an onsite EDSS [19]. More than an 
evaluation of the OSK in per se, this result was caused by the frustration of prolonged online learning 
methodology. 

The I&E component is also affected by the FO application. In 2018 EDSS, 52% of students considered 
the I&E lecturing as excellent, 41% as good and only 7% as fair [17]. From students’ comments, it 
became clear that the opportunity to interact with lectures timely and on issues that generated during 
the lecture was particularly appreciated [17]. This result improved in 2019 with 55% of students 
assessing I&E lectures as excellent, 42% as good and only 3% as fair [18]. Students expressed their 
satisfaction with the flexibility from teachers to deviate the focus of lectures on the needs of students or 
to address questions and unclear concepts expressed by students bridging the OSK concepts with case-
providers expectations [18]. So what can we deduct is that students considered to be in control of the 
focus of lectures, direct it to their specific needs and tailor it to their questions rather than repeating 
concepts or notions they have been familiar with. It is important to underline that since EIT Digital 
students have already attended I&E courses during the first year of the master programme and they 
have limited time to address an industrial case, they prefer to remain concentrated on how to prepare a 
good project and deliver an inspirational presentation pitch. Hence, students appreciated a flexible 
approach in lecturing I&E concepts focused to address their needs. In EDSS 2020, online lecturing 
seriously harmed this flexibility, making difficult for students to ask questions and for teachers to create 
the necessary friendly atmosphere for a constant interaction, key to re-direct the lecture to students’ 
needs [19]. Henceforth, I&E lectures were delivered by the book but not necessary addressing students 
questions, at least not at the same level as in the previous EDSS editions. I&E teachers noticed that the 
number of questions dropped significantly when compared with the previous editions, regardless their 
efforts to motivate students [20]. Teachers felt more distant from students and despite various 
techniques employed, the alchemy of interaction experienced in the previous editions failed to 
materialize with FO. The insufficient success to bridge the interaction between teachers and students is 
mirrored in the results of the 2020 EDSS questionnaire in which: 35% assessed I&E lectures as 
excellent; 33% as good; 16% as fair; and 16% considered I&E lectures as poor or very poor [19]. If 
comparing such figures with 2018-19 editions, we notice a drop in students’ satisfaction: excellent and 
good dropped from over 90% to 68%, while it remains of a great concern that one in six students 
evaluated the I&E lectures as poor or very poor [19]. Students and teachers’ feedback clarifies that the 
principal reasons for such result have to be searched mainly in the shift from the BL methodology, which 
limited students to ask questions on unclear concepts from the OSK online modules or direct in-class 
lectures to address their needs and pitfalls. 

Despite that conversion of EDSS from BL to FO methodology has been affecting at various degrees 
teaching and programming components, it caused specific drawn-backs in students’ evaluation on 
activities related to team-work, coaching/mentoring. Team-building constitutes the first step in challenge 
based education and is facilitated by ice-breaking activities, which resonated appropriately with students’ 
attitude to come to know one another in a dynamic and informal environment [15]. In 2018-19 editions, 
the objective was to create - through an outdoor gamification process - a nice cooperative atmosphere 
among students and to convince them that team-work remains key to success considering the 
complexity of the task in drafting a project proposal - technically doable and business-wise feasible - 
within two weeks [16]. In 2018, the ice-breaking and team-building activities were evaluated as excellent 
and good by 91% percent of students, while only 7% considered them as good [17]. Students 
appreciated particularly the gamification approach to present complex concepts and out of the building 
games, helping them to know one-another in a relaxing environment [16]. Particular appraisal has 
received from students the process of team-building based on idea-trading. According to this approach, 
teams are formed around the best initial ideas presented by students to address the case-studies [15]. 
In a process of free choice, students, whose ideas have not been selected - following a voting process 
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in which participate only students - choose to join one of the selected ideas and form a team around it. 
It is the task of the idea-holder to select for the proper team those students, who can bring in the 
adequate skills and necessary complementarities so to enhance based on their technical and I&E 
background the project success [16]. The entire process of team-building is done in a constant a vibrant 
exchange of ideas among all students: those who are looking for a team to join and those looking for 
members to join their team. This description at length is important to illustrate how a complex process 
of team-building is handled in a fair way and stimulating environment. These constitute the main reasons 
expressed by students of EDSS 2019 to evaluate this element even better: 95% percent of students 
considered team-building activity as excellent and good, while only 2% considered it as good [18]. 
Teachers/mentors argue that improvement of techniques for making team-building an intense and 
dynamic process explains the result [16]. Since this activity is fundamentally based on the F2F presence 
and shared-space interaction, 2020 EDSS needed to identify approaches to mitigate this change. 
Different methodologies were put in place from online-shared space, to teams created prior to the EDSS 
by students or those build by I&E teachers considering students preferences on specific industrial-cases 
and their technical backgrounds [20]. Despite of efforts, the drawn-back in the students’ questionnaire 
was impactful. 53%, (half of 2019 EDSS) evaluated the team-building process as excellent or good; 
27% considered it as fair; and 20% defined it as poor or very poor [19]. Students’ open-question 
feedback highlighted that regardless teachers’ efforts, the team-building process is difficult to handle 
online, since it is difficult to keep concentration for a long time in this complex process when you are not 
in presence, but they suggested that uploading personal presentation of students in the OSK helps to 
accelerate the process of team-building on-site [19]. We can say that refining the idea-trading approach 
for team-building helped Trento EDSS to score highly in previous editions raising students’ expectations. 
However, it showed little resilience to change into FO application compared to the other EDSS, which 
scored better and managed to mitigate the drawn-back [20].  

The coaching process from teachers and mentoring from case-providers in both I&E & technical aspects 
was also affected in EDSS 2020. In 2018, 88% of students evaluated coaching from teachers and case-
providers mentoring as excellent or good, while for 12% of the students this activity was fairly conducted 
[17]. In 2019, this result was further improved: 91% considered coaching and mentoring as excellent or 
good and only 9% evaluated it as fair [18]. Students appreciated particularly the constant interaction 
with teachers and mentors, sometimes even sporadic but always helpful [18]. Students valued 
interaction with case-providers as this was, in several cases, accompanied by site visits helping to create 
a more comprehensive perspective on their case [18]. In 2020, instead, only 59% of students evaluated 
mentoring and coaching as excellent or good; 30% as fair; and 11% considered it as poor or very poor 
[19]. Among the main reasons mentioned of such drawn-back, students listed that online interaction with 
coachers and mentors was difficult, and not always timely with their needs, but when the time slot was 
planned; technical issues hindered problem-free interaction sessions and the explanation of ideas or 
feedback remained more complex to understand compared to F2F [19]. Teachers instead mentioned 
that: it was difficult to notice team-dynamics or issues between team-members online; there were more 
opportunities for free-riders as technical connection problems were used as justification to do other tasks 
in parallel; it was complex to notice online students’ reactions/ body language following our suggestions 
and proposals [20]. Moreover, industrial partners mentioned that teams lacked the cohesiveness of 
proposals; seemed to be tired and less motivated than in the previous years; interaction remained 
difficult and no chance to conduct study visits increased the level of complexity for students to realize 
fully the company situation [20]. Moreover, students, mentors and case-providers converged on 
considering that online pitching was more difficult in explaining the case-solution and less inspiring in 
transmitting emotions or understanding the reaction of the jury members [20]. However, students argued 
that the specific module of OSK on “How to pitch” facilitated the process even in the online set [20]. 

In separate interviews with teachers and mentors of the EDSS some additional aspects became object 
of concern by replacing BL with FO learning: 

a) It was difficult to conduct any real prototyping activity. Since it is a challenge-based course, case-
providers cannot simply accept a black-box solution, so some sort of simple prototyping is 
expected to demonstrate the technical soundness of the solution. Some EDSS mitigated it by 
offering an e-application rather than a prototype, reducing the drawn-back in performance.  

b) No visit in the case-providers or other companies as much as presentation of start-ups could take 
place coherently. Some EDSS offered to students virtual tours in the companies’ premises, while 
start-uppers were very much committed to deliver inspirational presentations. However, differently 
from a BL EDSS, in the FO model company visits or start-up talks did not play the role of putting 
students more in contact with reality or distracting them from long-working hours with some good 
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success stories. Instead, they ended up being yet another screen-related activity, which did not 
break the routine but added more burden into it. However, virtual tours of companies can be 
helpful for an onsite summer-school if integrated in the OSK. 

c) Idea/solution validation in various stages of the project by case-providers, potential customers or 
end-users was affected by FO application. Case providers and people sampled to be interviewed 
for validating the technical soundness and user-friendly perspective of the proposed solution had 
less time to interact over telco, while out of the building F2F interviews remained not an option. 
With less validation in place, students managed to collect limited feedback on the proposed 
solution, hampering the natural process of solution improvement through validation. Some EDSS 
helped students by offering contacts for validation.   

d) Several case-providers prefer to sign a Memorandum of non-Disclosure (MoD) of company crucial 
data and information. In many cases though, students receive from case-providers printed copies 
of sensitive information made available only in the presence of case-provider. In FO summer 
schools, case-providers were not confident to share data over cloud-space or email to students. 
Such caution has been directly affecting in more than one case, the quality of proposed solutions. 
Integration of case-presentation in the OSK as done by some EDSS helps students to focus 
during online interaction with case-providers only on specific data/information. 

e) An international pool of students added complexity to the implementation of FO EDSS. EIT Digital 
students are from all over the world, which made difficult to find the appropriate time slot of the 
day to conduct frontal lectures or teamwork activities since students attended from at home. With 
students located from China to the USA, the jet-leg remained a serious issue to be addressed. 
Although thanks to the commitment of EDSS organizers and participating students, such situation 
was overcame, it meant that some students were tired during the lecture or the team members 
could not always work in concert with one-another. 

f) Students and teachers shared that focusing for long time on the small computer screen is 
tiresome, energy draining and undermines establishing an interaction bridge within the team or 
with mentors, a process that comes more natural in F2F EDSS. They highlighted though that BL 
offers a fine balance between online vs onsite, since online gained information was not 
overburdening, while constituting an added-value in terms of time efficiency on hands-on tasks.  

g) Students could not benefit from the technical labs or other university infrastructure to help them 
in the process refining their proposed solution for the case-providers. Students could not also ask 
for help other technical or academic staff of the university, as they usually do when EDSS are BL. 

h) Frontal lectures had to be reduced in length compared to in-class lecturing since students 
lamented that their concentration was more affected online, while fatigue and burnout settled 
more frequently. Limited opportunities were experienced to discuss students’ knowledge on OSK 
concepts to address questions 

i) Teachers failed to convince students to keep their camera on. Frequently, students disappeared 
at great length during the lecture claiming that the bandwidth was not sufficiently potent, so they 
had to turn off the camera. This meant that teachers had no effective way to verify whether 
students have been following the lecture or not. Some EDSS mitigated this issue by introducing 
surprising quick interaction with students randomly selected by the IT system. 

j) The FO undermined the establishment of a positive learning environment since technical issues 
or fatigue undermined concentration and an active interaction between teacher/mentors and 
students, which is mitigated by asynchronous online lecturing in BL learning. 

5 CONCLUSIONS AND RECOMMENDATIONS 
The debate on whether the future of high education is the full-online (FO) approach regained fervour 
due to the pandemic situation forcing HEIs to go fully online in a short period of time. A year of FO 
application, most HEIs are no longer focused on how to handle the pandemic emergency on daily-basis 
education, but on a key question: is FO the appropriate approach on which to invest resources and 
organize their education system?  

To address such question, this paper has comparatively analysed EDSS – a challenge based education 
time intense (crash) course - which were implemented by employing the BL approach in the editions 
2018-2019 and the FO one in 2020. Since Trento EDSS programme, teachers, students, topics case-
providers remained quasi unchanged, the principal differentiator from the methodological point of view 
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to explain its drop of performance - in the students’ evaluation questionnaire - remained the application 
of BL vs FO approach. In this paper, we draw upon the feedback provided by students, teachers, 
mentors and case-providers of the EDSS to explain the drop-down in terms of students’ appreciation in 
2020, compared to 2018-2019 editions. Some of the key findings suggest that in challenge based 
education and intense (crash) courses based on teamwork activities, intense technical and business 
mentoring, demanding frequent contacts with case-providers including visits to companies. BL mitigates 
benefits of online learning with on-site activities, while the FO approach shows some limitations. A series 
of activities such as team building/dynamics/cooperation, daily coaching/mentoring are enhanced by BL 
but hindered by FO application. Students fail to create a cooperative environment within the team, while 
a prior online personal presentation of students can help students to know better their teammates when 
conducting on-site or online EDSS avoiding the risk of free-drivers among team members. The support 
received in a FO in coaching and mentoring is segmented, insufficient and not always adequate. The 
mutual trust with EDSS team and students fails to emerge. Students and teachers’ feedback is not 
positive even when considering online frontal lectures, which are considered as more tiring, energy 
draining and difficult to concentrate for the same amount of time when compared to F2F ones, while 
OSK modules are appreciated since they are asynchronous. No access in technical labs or other 
university facilities impedes students to produce prototypes or conduct technical tests for the proposed 
solution. BL approach instead offers some advantages such as: delivery of key concepts in online 
modules of high quality to students prior its start; it helps students to test their knowledge and mitigate 
pitfalls prior to the EDSS; it offers the opportunity to draw upon all benefits that a F2F interaction provides 
for a challenge based education course.  

Although all EDSS suffered in 2020 averagely a drawn-back of quasi 15% in students’ evaluation 
compared to previous editions, they managed to contain the impact of methodology change by being 
more resilient, introducing innovative techniques and experimenting with FO new methodologies. Trento 
EDSS’ drawn back instead was 30% due to high scoring in previous editions, which raised high 
expectations among students and limited resilience to change thoroughly its successful BL 
implementation model. However, analysis of students’ questionnaires shows that the BL has still a clear 
edge when compared to the FO in this typology of courses.  

Drawing upon the experience of full-online EDSS, there are still some recommendations we have 
extrapolated from students and teachers input, so to improve further the implementation methodology 
of the FO approach in future challenge-based courses: 

1 Set the right expectations explaining to students the planned workload to carry-out, the 
methodologies employed to conduct team-building, teamwork and mentoring during the course; 

2 Try to reduce the online teaching time by having more breaks or hands-on activities to regain 
students’ concentration while teams are constantly working together; 

3 Introduce more check-points in terms of assessing progress made, so teachers can be quickly 
aware in case a specific team faces issues related to internal cooperation or identification of a 
sound solution; 

4 Keep motivation high by: a) randomly selecting a team-member every morning to pitch for 1 
minute on team progress; b) assign small daily tasks/assignments to assess progress made; This 
facilitates students’ interaction and helps to restore confidence in their communication with 
teachers/mentors; 

5 Motivated coaches spread the motivation, so try to fix in stone slots of meeting but leave always 
some time for unscheduled meetings or additional questions individual students or teams may 
have; 

6 Ask each student to record a self-discovery presentation for an OSK answering to questions such 
as: what are your strengths and where you put your ‘heart’. This helps the other students to 
discover both professional and cultural complementarities and facilitate the team-building process 
online or on-site; 

7 Introduce ice-breaking exercises in the first day. For example, each student is asked to do a pitch 
on a stupid product. This can be done online to create a friendly atmosphere among students; 

8 Consider to have a shared online space, where recorded online lectures are uploaded so 
students, who could not attend the live lecture can have access to it in an asynchronous way;  

9 Create a virtual lab or space, so students can test ideas and validate solutions mitigating on-site 
activity 
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10 Use online platforms familiar for teachers/students to avoid complexity/unexpected technical 
issues. 

11 A 24/7 IT manager to address emergency issues with online synchronous/asynchronous 
lecturing. 

12 A broadcasting room containing the necessary facilities and acting as a coordination facility 
among different lectures and activities is necessary to ensure a smooth implementation and avoid 
failures.  

13 Ability to perform a joint collaborative sessions with other EDSS students to get P2P feedback. 
14 Localisation: students prefer virtual activities to experience the characteristics of place organizing 

the EDSS such as: history presentation, local cooking recipes, local dancing, city tours, pub-quiz 
etc. 

15 Emphasis on fun/socialisation by organizing online games i.e. morning yoga or detective 
mysteries.  

16 Introduce warm-up activities/short videos in e-lectures to break-down monotony and help regain 
focus. 

17 Employ multiple online tools to grasp the entire set of activities i.e. zoom-online lectures; Miro-
project work, WhatsApp-team interaction, or Coursera-share documents and post information.  

ACKNOWLEDGMENTS  
The authors would like to acknowledge and thank all the teachers and students participating in the ‘going 
blended’ initiative and the EIT Digital for supporting such large-scale pedagogical cooperation. 

REFERENCES 
[1] Stephen Armstrong What Are the Advantages And Disadvantages Of Online Learning? E-

Learning Industry 2020. https://elearningindustry.com/advantages-and-disadvantages-online-
learning 

[2] Garrison DR, Vaughan ND. Blended learning in higher education: Framework, principles, and 
guidelines. John Wiley & Sons; 2008. 

[3] Priyanka Gautam. Advantages And Disadvantages Of Online Learning. E-Learning Industry 2020. 
https://elearningindustry.com/advantages-and-disadvantages-online-learning  

[4] John Kroger. The Limits of Online Education. Leadership in Higher Education. May 6, 2020. 
https://www.insidehighered.com/blogs/leadership-higher-education/limits-online-education. 

[5] Heinze, A and Procter, CT: “Online communication and information technology education”, 
Journal of Information Technology Education, 5, 2006, pp. 235-249. 

[6] Auster CJ. Blended learning as a potentially winning combination of face-to-face and online 
learning: An exploratory study. Teaching Sociology. 2016 Jan;44(1):39-48. 

[7] G. Guri, F. Renouard, G. Pisoni, M. Vendel, M. Marchese, A. Wetters, “Blended Learning: quality 
framework for a pan-European universities network”, EDULEARN 2019, July 1-3 2019 

[8] Garrison DR, Vaughan ND. Blended learning in higher education: Framework, principles, and 
guidelines. John Wiley & Sons; 2008 

[9] Hannafin, M. J. “Guidelines for using locus of instructional control in the design of computer-
assisted instruction”. Journal of Instructional Development 7(3): 6–10, 1984. 

[10] Singh Harvey: “Building Effective Blended Learning Programs”, Issue of Educational Technology, 
Volume 43, Number 6, November - December 2003, Pages 51-54. 

[11] Joi L. Moore, Camille Dickson-Deane, Krista Galyen: e-Learning, online learning, and distance 
learning environments: Are they the same?, The Internet and Higher Education, Volume 14, Issue 
2, 2011, p.129-135 

3887



 

 

[12] Renouard F. et al, “Change management in European Higher Education through teachers’ 
communities of practice & blended learning: the EIT Digital model “, OEB Conference, Berlin, Nov 
2019. 

[13] Dion G., Dalle JM., Renouard F. “Change Management: Blended Learning Adoption in a Large 
Network of European Universities”. Proceedings ICEL 2018.  

[14] Pisoni et.al. “Towards Blended Learning implementation of Innovation and Entrepreneurship 
Education within EIT Digital: the model and lessons learned”, Proceedings EDULEARN 2018. 

[15] EIT Digital Summer School Report 2018, EIT Digital, Brussels, 2018. 

[16] EIT Digital Summer School Report 2019, EIT Digital, Brussels, 2019. 

[17] EIT Digital Summer School Questionnaire 2018, EIT Digital, Brussels, 2018. 

[18] EIT Digital Summer School Questionnaire 2019, EIT Digital, Brussels, 2019. 

[19] EIT Digital Summer School Questionnaire 2020, EIT Digital, Brussels, 2020. 

[20] EIT Digital Summer School Report 2020, EIT Digital, Brussels, 2020.  

3888



 

 

CONSTRUCTING A MATHEMATICAL OBJECT IN 20 MINUTES: A 
MINISERIES OF MINILABS 

M. Abrate, F. Ceragioli, M. L. Spreafico 
Politecnico di Torino (ITALY) 

Abstract 
A learning experience that is concentrated on sight and hearing is one of the most evident features of 
online teaching. In this paper we describe an activity which is aimed to include touch in learning, even 
for high school and undergraduate students. 

Keywords: Active learning, tangible tools, mathematical objects, student-centered learning, virtual 
laboratory. 

1 INTRODUCTION 
The global pandemic caused by COVID-19 has brought many teachers to deeply review their ways of 
teaching, as in many countries it was decreed by authorities that most or all teaching and learning 
processes would be carried out digitally. Teachers and students have begun to manage their teaching-
learning activity in a totally new context and to face new difficulties due to the presence of a medium 
between teacher and learners [1], and teachers started exploring new ways of teaching [2], [3]. In fact, 
distance learning situations has led emerge some difficulties in terms of lack of interaction between 
teacher and pupils and among pupils. Students with Math anxiety who benefit from the support of 
classmates particularly have suffered the distance [4].   
The lack of a direct contact is obviously felt by lab activities which, when transferred online, have been 
moved to a virtual setting.  On the other hand, concrete objects manipulation can be useful to get 
students involved and can help learners to realize concept images supporting the comprehension [5], 
[6], [7]. Practical examples can also serve to discuss relations and connections between different 
concepts.  

For some years we have been using hands-on activities in the laboratory of Mathematics of the 
Politecnico di Torino (La.M.Po.): we propose to freshmen activities which connect real objects or 
concrete problems to mathematical concepts [8]. 

As we take part in a program of the Ministry of Education aiming to encourage enrollment in STEM 
faculties, we thought to offer a sample of our approach to high school students. We want to give an idea 
of the fact that concrete experience can fruitfully support even theoretical studies, and helps in getting 
involved in the learning process. We have then proposed a series of minilabs which complement the 
regular teaching activities through the construction and the manipulation of mathematical objects. The 
minilabs can lead students to review, experience and deepen some of the theoretical and abstract 
mathematical knowledge learned through distance learning.  

We paid attention that material to be used was easy to find at home and we chose a short duration, to 
avoid an excess of time spent online, as distance learning has weighed heavily on the students. 

The miniseries of minilabs was also intended to be a time to think over mathematics, and geometry in 
particular, as a way to describe reality. In fact, the first activity is set in the plane, thus in two dimensions, 
the second in the space, in dimension three, while the third gives an idea that some real phenomena 
live in a fractional dimension.    

About fifty students and high school teachers took part to each of the three activities. Appreciation and 
interest were showed by repeated participation after the first meeting and by sharing constructed objects 
both with cameras and with uploads of pictures on an online board.  

We think the minilabs are easily reproducible in a virtual classroom or in presence, and that they can be 
proposed to students of all ages if the discussion of the mathematical contents is appropriately modified.  
Finally, we hope that our work can stimulate other teachers to create and share new minilabs which can 
actively involve students during Math lessons.  
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2 METHODOLOGY 
The main features, common to all laboratories, are: 

• workshops are conducted online, due to the pandemic situation; 
• each activity is carried out in a short time: this choice is made in order not to further burden the 

didactic load borne by the students, who already have to endure long online lessons for many 
hours a day;  

• the constructed objects have a first-sight geometrical relevance: geometry is one of the subjects 
more related to a concrete realization of mathematical objects and can be easily adapted to 
disciplinary topics for different school levels;  

• we mainly use common language, which can be more informal and therefore closer to the 
students’ perspective: the language used to introduce manipulatives can provide a bridge 
between teachers and students within a mathematical discussion, and allows to positively involve 
students; 

• the materials used are easy to find (they are supposed to be usually found in students’ home or 
can be purchased in any stationery shop) and common manual skills are required: all activities 
are then accessible to a large audience.  

2.1 Participants 
The activities take place in the framework of the Italian PLS (Piano Lauree Scientifiche - Scientific 
Degree Plans), a program of the Ministry of Education to encourage and support enrollment in scientific 
studies. The activities of the program are directed both to students and high school teachers and are 
organized by means of the Italian network of schools and universities. The minilabs are organized by 
the PLS section of Politecnico di Torino which is traditionally connected to the schools of Piedmont.  

The minilabs are open to students attending the last classes of high school, regardless of their study 
path, and to their teachers. 

Each activity has collected around 50 participants including 3 to 5 teachers. Differently from other 
activities proposed in the past, a significant portion of participants attend vocational and arts school. 

2.2 Objectives 
The first objective of the miniseries is to engage students in an unconventional Math activity that can 
stimulate the interest in this discipline.   

The common idea that underpins the proposed activities is to propose an experience, not a lesson.  

In fact, direct experiences about how to construct certain mathematical objects are capable to help 
students to be more confident on their mathematical and geometrical abilities, and can also support 
them in compounding communication skills.  

Furthermore, the quick trip through 2D, 3D and fractal geometry should give them a suggestion of the 
potential of mathematics in the description of reality. Students using manipulatives in their learning 
processes can better understand and longer memorize theoretical concepts: the last part of each activity 
consists in an abstract reading of what they have been concretely produced.   

The minilabs are also open to high school teachers: it should not be difficult for them deepening 
mathematical notions glimpsed in the lab by exploiting connections to algebra or calculus and leading 
students to broader thoughts.  

2.3 Procedure 
The activity consists of a miniseries of three labs, each one lasting thirty minutes.  
Students are asked to construct a mathematical object in about twenty minutes, under the guide of a 
conductor who shows all the steps on a camera.   
Once the object is ready students are invited to publish on an online board a picture of their artefact in 
order to share their work with conductors and mates.   
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A brief discussion on the object itself and on its mathematical properties follows.  Finally, some images 
witness the presence of similar objects in reality. 

2.4 Materials 
As the minilabs take place during a lockdown period, an important feature of the objects is that they are 
made with materials that are very easy to retrieve at home: cardstock, paper, threads of wool, adhesive 
tape, scissors, brass fasteners, pencil, markers.  

3 ACTIVITIES 
The three objects to be constructed are: 

- a pantograph made of strips of cardstock,  
- a ruled surface made of woolen threads,  
- a kirigami fractal made of paper.  

We dedicate a paragraph to each of them. 

3.1 Pantograph 
In the first minilab, a pantograph is built: a pantograph is a linkage made of connected arms used for 
coping drawings, modifying their scale. There are several ways to build a pantograph, all of which based 
on geometrical properties of parallelograms and triangles; the proposed pantograph consists in four rigid 
bars, linked together in order to realize one of the simplest mechanisms which enables to draw two 
figures, one having half the measures of the other.    

3.1.1 Materials 
The required materials for the construction are:  

- Scissors  
- 5 brass fasteners 
- 2 A4 sheets of cardboard  
- 2 markers   

3.1.2 Construction steps 
Cut out four strips about 20 centimeters long and 2 centimeters wide from one of the cardboards.  

On one of the strips obtained, make two holes, using the scissors, near the ends; then make another 
hole at the midpoint (to find the midpoint one can use a paper strip folded in two equal parts as a 
template). Then follow the same procedure on another strip. It should be noted that, although no 
particular precision was necessary while cutting the strips or in fixing the distance between the two holes 
at the ends, this last step must be performed with care to be sure that the three holes are aligned and 
that the midpoint is exactly determined.  

Now, on both remaining strips, make two holes using the holes on the strips already prepared as a 
reference: one at one end, the other at the midpoint (see Fig. 1.a)). 
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Figure 1. The four strips with holes and the strips linked. 

Connect the two strips having three holes at one end using one of the fasteners. Then use two more 
fasteners to hinge the end of the two-hole strips at the midpoint of the others (see Fig. 1.b)). 

Finally use a fastener to attach the entire linkage to the uncut sheet at the point that will be referred as 
the fixed point of the pantograph. The uncut sheet will become our drawing pad: for this reason, a white 
sheet is preferable. 

The pantograph is now ready: to see how it works, fix the felt pens in the free holes: in Fig. 2 some of 
the objects built by the participants are shown. 

 
Figure 2. Pantographs realized by students. 

 It can be seen that drawing a line using the pen away from the fixed point causes the other pen to draw 
a scaled line, whatever the curve drawn. Alternatively, one of the markers can be replaced by one last 
fastener: with this setting, the marker reproduces, to scale, the profile followed by the added fastener.  

3.1.3 Discussion 
Starting from the manipulation of the pantograph, a discussion about the transformations in the plane 
can be conducted, and in particular on similarities. 

The students are encouraged to describe what they see while using their new pantograph, particularly 
the relationship they see, if any, between the two lines drawn. Once it comes out that one of the lines is 
twice the size of the other, students are asked to identify which stages of the construction determine the 
relation found, and are then invited to make hypothesis on how it is possible to build a pantograph 
capable of scaling figures by a different ratio.  

The collected proposals are then commented and discussed, pointing out that the linkages involved in 
the construction of the pantograph describe two similar triangles: it is the similarity ratio of such triangles 
that determines the functioning of the mechanism.  
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The discussion can be supported by a virtual animation, according to the idea that computer-based tools 
can enrich the manipulative experience [9], [10]. For the purpose, we made a GeoGebra applet, 
available at the link https://www.geogebra.org/m/ppmxtdr9, that quickly shows the effect that a variation 
in the ratio of the distances between the fasteners causes on the drawn lines. Fig. 3 shows two different 
pantograph configurations, simulated through the applet. 

   
Figure 3. Extracts from virtual animation 

3.2 Weird-wire object 
In the second minilab, a skeleton of a cylinder is built: two cardboard discs are connected by 8 wires 
representing some straight lines on the cylinder. As we recognize the surface through the threads in it, 
we call this object the weird-wired object.  

3.2.1 Materials 
The required materials for the construction are:  

- 1 markers or pencils; 
- adhesive tape; 
- 2 cardboard discs (approx. 12 cm in diameter); 
- 8 thick woolen or cotton threads or ribbons of the same length (approx. 30 cm long). 

3.2.2 Construction steps 
Take one of the two cardboard discs and, with the pencil, mark near the circular outline 8 points that 
divide it into equal parts (approximately). You can help yourself by imagining it as a clock and first 
marking the hours 12, 3, 6, 9 and then dividing the quarters obtained into two parts (see Figure 4.a)). 

 
Figure 4. Steps to construct the weird-wired object.  

Place the wires as if they were sunbeams coming out of the disc, taping one of their ends at the points 
you marked earlier (see Fig. 4.b)). 

3893



 

 

Turn the disc over, on the table, still leaving the shape of the sun, and place the second disc on top of 
the first. Now tape the free end of the "sun rays" to the first end, which is now under the first disc. (see 
Fig. 4.c)).  

Now separate the discs (Fig. 4.d)), holding one with your right hand and one with your left (Fig. 5), until 
the ribbons are spread out. The model is finished, and you can play moving it around in space and 
changing its shape, for example by rotating it or shifting the discs! 

3.2.3 Discussion 
The potential of this construction lies in its dynamism, which makes it possible, by means of 
manipulation, to obtain a number of different ruled surfaces, i.e. surfaces containing lines. In fact, moving 
the weird-wired object and "photographing" it in some assumed positions, one can obtain revolution 
and/or translational surfaces. 

You can invite students to show a particular weird-wired object position and describe it.  

 
Figure 5. Examples of surfaces obtained by moving the weird-wired object.  

In Figure 5 some cases are represented. We describe briefly some properties of the corresponding 
surfaces, setting r the line joining the centers of the two discs.  

• Rotational Cylinder (Fig. 5.a)). This surface can be obtained in two ways: by translating the disc 
(more precisely the outline of one disc) along the wires, or by rotating a wire around r. Remark 
that, in this position, r is perpendicular to the discs.  

• Hyperboloid (Fig. 5.b)). This surface is obtained by rotating a wire, skew with respect the line r 
joining the discs’ centers, around r. 

• Cone (Fig. 5.c)). In this case, the wire that is rotating around r, intersect this line. 

• Translational Cylinder (Fig 5.d)). This surface can be described as a translation of the outline of 
one disc along the direction described by the wires. This surface is not rotational.  

Remark that some students describe the last surface as rotational around r: this is not possible because 
if a student imagines to cut the cylinder with a plane perpendicular to r, she/he doesn’t obtain 
circumferences (as the rotation would imply).  

At the end of the activity, it is possible to show some virtual animation of these surfaces, for example 
obtained by GeoGebra, and their applications in mechanical engineering as the machine gears. 

3.3 Cantor’s castle 
The model is a cut and folded sheet of paper. The cuts follow the mathematical procedure for the 
construction of the Cantor’s set (also called Cantor’s dust). We call the model Cantor’s castle because 
a sheet of paper is folded so that it can stand and its profile recall the merlons of a medieval castle. 

3.3.1 Materials  
- A couple of sheets of A4 paper, eventually colored. 
- Scissors.  
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3.3.2 Construction steps 
Take one of the sheets of paper and fold it so that the two short sides overlap and keep it folded (Fig. 
6.a)). 

Now fold the half-A4-rectangle along the same direction so that you obtain two new creases parallel to 
the short side of the original A4 sheet. Fold it in the other direction in three parts. You obtain a half A4 
rectangle with a crease pattern of nine rectangles, as shown in Fig. 6.b). 

Put it in front of you so that the open sides are down, and the crease of the original sheet is up.  

Cut the two vertical sides of the small rectangle which is in the upper part of the central third part of the entire 
half A4-rectangle and fold it along the sides which are still attached to the rest of the paper (Fig. 6.c)).  

Open a bit the big rectangle, fold the small one inside it so that it disappears inside the big one (see Fig. 6.d)). 

The same steps should be now repeated on the two small rectangles that remain on the sides of the 
empty one. For each of them, fold it horizontally and vertically in three parts, cut the short sides of the 
upper-central rectangle and fold it inside the bigger one (see Fig. 6.e)).  

In the upper part of the model four small rectangles remain: repeat the same procedure on each of them. 
Go on as long as you can (see Fig. 6.f)). Put in position your Cantor’s castle and admire it!  

 
Figure 6. Steps for the Cantor’s castle construction.  

3.3.3 Discussion 
Two aspects are of the construction we have performed can be emphasized: 

- Recursion: the same steps have been repeated several times 
- Self-similarity: at each step we obtain figures which are similar to the original one (the half A4-paper). 

These are two important features of the mathematical objects called fractals, but there is a third one that 
is more difficult to be described: it is the fractal dimension. In order to have an idea of what fractal 
dimension means, one can look at the upper side of the Cantor’s castle. In case one goes on with the 
construction without ending, he/she obtains the Cantor’s set. This is a subset of a segment, that can be 
identified with the set of real numbers between 0 and 1. Even if it is difficult to precisely define what the 
dimension is, we all agree with the idea that a point has dimension 0 and a segment has dimension 1. 
Well, Cantor’s set stays in between, as its points are infinite, but if one computes its length, it turns out 
to be zero. This is the reason why mathematicians say that it has a fractional dimension and thus it is 
said to be a fractal. The rigorous definition of dimension and of fractional dimension is extremely difficult 
and needs a long way to be fully understood. 

It is interesting, maybe extraordinary, that fractal objects appear in Nature: ferns, cauliflowers, coasts 
profiles are some examples. There is a world to be discovered and one can find plenty of information 
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and beautiful images online. For example, one can start from those of the Fractal Foundation at 
https://fractalfoundation.org/ 

4 CONCLUSIONS 
In developing this experience, we want to change the learning context focusing on some ideas that 
underpin active learning, such as promoting positive feelings and the joy of discovery for a learner: we 
encourage the learning by doing approach.  
One of the basic ideas is to interact with students and engage them in concrete experiences with the 
aim of overcoming some problems emerged by the complexity of teaching and learning processes that 
have arisen in recent period, when a massive use of digital teaching has been required. Furthermore, 
we want to interact with students using some strategies such as providing tasks that reveal the 
Mathematics underlying real facts and presenting activities that facilitate online dialogue.  
The practical activities represent a pleasant integration to the classical theoretical lessons and stimulate 
interest in the study of mathematical and geometrical notions. 
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Abstract  
The Bachelor Specialty Archival and Documentary Studies at Library Management and Archival Studies 
Department, University of Library Studies and Information Technologies (ULSIT) is related to the 
preparation of students with high theoretical and professional training, allowing them full realization in 
the modern work environment. The training is oriented to the new scientific paradigms and is in line with 
long-standing national traditions. The curriculum is based on the concept of training broad-based 
specialists for implementation in public administration, local government, the private sector, and in all 
memory institutions, as well as in the extremely active NGOs in recent decades and other structures of 
civil society. 

In recent years, we have been actively working for the full inclusion of modern technologies in the 
process of training students from all professional fields. There are many discussion issues addressing 
the place of information and communication technologies (ICT) in the training of humanities 
professionals. This issue stood out as significant in 2020 in the context of absenteeism, due to the social 
isolation imposed by the COVID-19 pandemic. In Bulgaria, there is still no in-depth study of the 
possibilities of ICT as an element of the academic education of students in Archival and Documentary 
Studies programme. 

The report presents the results of a survey on the topic of Education in Archival and Documentary 
Studies in the Modern Information Environment among students majoring in Archival and Documentary 
Studies at the Faculty of Library Studies and Cultural Heritage. The research activity is within the 
scientific task of the project "Information Portal for Archival-Documentary Heritage of the Bulgarian 
Revival" (Contract № KP-06-N 25/2, 13.12.2018 with Annex FNI-2912, 17.12.2020, National Science 
Fund of Ministry of Education and Science). The aim of the study is to examine, analyze and summarize 
the attitude of students to the application of modern information and communication technologies in the 
educational process in academic specialties in the field of Archival and Documentary Studies; their 
awareness of the activities of archival institutions; their opinion on the offered projects, training practices 
and internships, as well as their future professional orientation. Analyzes and summaries will contribute 
to improving the quality of education in academic specialties training specialists in the field of Archival 
and Documentary Studies. 

Keywords: Archival and Documentary Studies, ICT, career guidance, survey, ULSIT. 

1 INTRODUCTION  
In recent decades, the humanity has undergone significant technological, economic, social and other 
changes. We are witnessing the rapid development of information and communication technologies 
(ICT) as a result of which new opportunities are being created for the transformation of important aspects 
of education such as the learning process, teaching methodology, knowledge transfer. Significant 
changes at the universities already take place and continue which take into consideration new realities 
and solve contemporary problems and challenges [1]. 

Information is becoming a major resource for multifaceted development and access and work with it 
require transformation in the work processes and goals of the knowledge and memory institutions 
(archives, libraries, museums, etc.) [2]. This statement fully applies to universities as well. ICT has 
already established itself as an important part of the forms of working with information among the modern 
student society. As consumers of these technologies, students in the 21st century prefer to acquire 
knowledge and use scientific products and materials in a digital environment. There is an increasing 
number of studies worldwide, which highlight the desire of students for an increasing part of their learning 
process to be supported or fully provided through ICT. 
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In the Paris Communiqué of 25th May 2018, the Ministers responsible for the European Higher 
Education Area (EHEA) agreed that: “Digitalisation plays a role in all areas of society and we recognise 
its potential to transform how higher education is delivered and how people learn at different stages of 
their lives.“ Their appeal to universities is: “to make better use of digital and blended education, with 
appropriate quality assurance, in order to enhance lifelong and flexible learning, foster digital skills and 
competences, improve data analysis, educational research and foresight, and remove regulatory 
obstacles to the provision of open and digital education.” [3] 

In recent years, we have been actively working for the full inclusion of modern technologies in the 
process of training student in University of Library Studies and Information Technologies (ULSIT) from 
all professional fields. There are many discussion issues addressing the place of information and 
communication technologies (ICT) in the training of humanities professionals. This issue stood out as 
significant in 2021 in the context of absenteeism, due to the social isolation imposed by the COVID-19 
pandemic. In Bulgaria, there is still no in-depth study of the possibilities of ICT as an element of the 
academic education of students in Archival and Documentary Studies programme. 

2 GOALS AND METHODOLOGY 
The specialty of Archival and Documentary Studies at ULSIT started in the academic year 2012/2013. 
The training lasts for four years (eight semesters) and students acquire a bachelor's degree. In the 
course of the educational process they study both general education-oriented disciplines and 
specialized academic disciplines related to the archival profession, which prepare them for work with 
both classic types of paper documents and modern electronic documentation. The purpose of the 
training is to prepare expert staff to find their realization in various archival institutions in the public and 
private sector [4]. 

The educational courses obligatory for students have already been the subject of research and analysis. 
Here we will point out that for the period from 2012/2013 to 2018/2019 there is a weaker presence of 
subjects in which knowledge of information and communication technologies is taught. Disciplines 
related to the teaching of knowledge in ICT and their application in the activities of archives and libraries 
- form between about 34 and 38% of the student workload for the period from 2015/2016 to 2018/2019 
[4]. In the last two academic years, however, there has been a new trend towards a gradual increase in 
the share of ICT-oriented learning content. This conclusion has its reflection on the results of the survey 
among students on the topic "Education in Archival and Documentary Studies in the Modern Information 
Environment" - with a confirmed interest on the part of students in the study of ICT-related disciplines. 

The aim of the study "Education in Archival and Documentary Studies in the Modern Information 
Environment" is to summarize, analyze and present the attitudes of students studying in the specialty of 
Archival and Documentary Studies, bachelor's degree, full-time and part-time study at the University of 
Library Studies and Information Technologies (ULSIT). We are looking for the answers to several key 
sets of questions in our opinion. First of all, the extent to which students' education is focused on getting 
acquainted with and working with new ICTs and whether they would like to increase the volume of topics 
studied in this educational segment. Secondly, to what extent they are engaged in work and practical 
classes on research projects and whether these projects are oriented towards new technologies. The 
third group of questions seeks the opinion of students on the extent to which the websites and digital 
collections of the Bulgarian memory institutions are able to provide access to the information resources 
stored in them. The students were also asked to what extent they see prospects for their realization as 
archivists in various institutions - state, municipal or private. 

To achieve this goal, survey and statistical tools are used. A standard questionnaire is conducted in 
electronic format among students. A total number of 92 people study full-time and part-time in the 
specialty of Archival and Documentary Studies. All of them were sent an invitation to participate in an 
online survey in the period between 4 and 14 March 2021. Responses were received from 84 (91.3%) 
students, which gives a high representativeness of the study. Some of the results of the survey are 
presented and interpreted in this text. 
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3 RESULTS 

3.1 Demographics  
According to the public and official information available in the Register of all current and discontinued 
students and doctoral students at the Ministry of Education and Science of the Republic of Bulgaria, for 
the academic year 2020/2021, during the winter semester 92 students are studying in the specialty of 
Archival and Documentary Studies, Bachelor's Degree in ULSIT [5]. In the period between 4 and 14 
March 2021 among them a survey was conducted on the topic of "Education in Archival and 
Documentary Studies in the Modern Information Environment". 

The survey effectively included 84 respondents, which is 91.3% of the total number of students studying 
in this specialty at the time of the survey. Of these, 36.9% are in full-time educational programmes and 
63.1% are part-time students. An even percentage of the representatives from 1 to 4 courses included 
in the survey is established (1 and 2 courses - 25% of the respondents, and respectively for 3 courses 
- 22.6% and 4 courses - 27.4%). This is an indication of interest and high representation of students 
from all courses of the specialty. The respondents to the survey, distributed by gender, are 84.5% 
women and 15.5% men, which corresponds to the ratio of women to men in the individual courses. This 
highlights the observation of the feminization of this professional sector, which has emerged in studies 
in other countries [6]. 

The distribution of students according to their age characteristics is interesting (Table 1). 

Table 1. Distribution of respondents according to age characteristics 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 18-24 years 20 23,8 23,8 23,8 

25-34 years 17 20,2 20,2 44,0 

35-44 years 33 39,3 39,3 83,3 

45-54 years 14 16,7 16,7 100,0 

 Total 84 100,0 100,0  

A total of 20 respondents (23.8%) are under 24 years of age. These are young people who were born 
and raised in a digital environment and for them ICT is an integral part of life. Almost the same can be 
said for the next two groups of students - aged between 25-34 years (20.2%) and between 35-44 years 
(39.3%), which are also characterized by a large influence of information technologies. It is very likely 
that the respondents from the third group (35-44 years old) encountered the new technologies for the 
first time during their teenage years. They, together with the last group (45-54 years), can be considered 
as "Digital Adaptive", i.e. generations that grew up with personal computers and have relatively good 
computer literacy [7]. Virtually all respondents have "encountered" new technologies at one stage or 
another in their lives and their personal and/or professional activities are strongly influenced by them. 

3.2 Student’s Opinion about ICT Learning Content  
Here, we present findings related to the analysis of the first group of questions aimed at establishing the 
opinion of students on the extent to which the curriculum of the specialty of Archival and Documentary 
Studies is oriented to acquaintance and work with new ICT and whether learners are willing to increase 
the topics in this educational segment. In summary, the view of the respondents is that at present in the 
curriculum of the specialty there is a sufficient presence of disciplines oriented to the new ICT and their 
application in the archivist and documentalist profession (Table 2). 
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Table 2. Degree of ICT use in the specialty of Archival and Documentary Studies training 

Degree of ICT use in training 
 Frequency Percent Valid Percent Cumulative Percent 

Valid Poor 1 1,2 1,2 1,2 
2 2 2,4 2,4 3,6 
3 23 27,4 27,4 31,0 
4 29 34,5 34,5 65,5 
Highly 29 34,5 34,5 100,0 
Total 84 100,0 100,0 

 

Table 2 shows that the majority (96.4%) of undergraduate students consider ICT to be “good” (3) 
(27.4%), “very good” (4) (34.5%) or highly (34.5%) represented in the curriculum of the disciplines in the 
specialty. 

Table 3. On the need to study more disciplines related to ICT in the specialty 
 of Archival and Documentary Studies training" 

Need to study more ICT-related disciplines by students in academic 
specialties in Archival and Documentary Studies 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid Yes 45 53,6 53,6 53,6 
I cannot say 28 33,3 33,3 86,9 
No 11 13,1 13,1 100,0 
Total 84 100,0 100,0 

 

More than half of the students (53, 6%) support the expansion of the presence of educational content, 
upgrading knowledge and skills in the field of ICT as a component of the curriculum (Table 3). This 
opinion is not shared by 13.1% of the respondents, according to whom there is no need to include 
additional disciplines. The share of respondents who do not have a clear position is also relatively high 
(33.3%). The obtained results are an opportunity for the introduction of effective updates in the 
curriculum and in the syllabus of academic disciplines. Student opinion is an important factor in making 
informed and adequate decisions about necessary changes in the forms and methods of teaching. 

3.3 Student’s participation at Research Projects 
It is important, in view of the future realization of the students, that they be included in various research 
projects implemented in ULSIT. At the time of the survey, most of the students declared that they had 
not participated in such a project (85.7%). Only 12 respondents, out of a total of 84, stated that they had 
participated in a university project (14.3%). This is a weakness that should be addressed, although some 
of the respondents are still at the beginning of their education (respectively first or second year) and/or 
are studying part-time, which makes their active involvement in the scientific life of university more 
difficult; however, more efforts should be made in this direction by the teaching staff. 

Table 4. Expressed desire of bachelor students to get involved in research projects  

Would you be involved in research projects related to Archival and Documentary Studies? 
 Frequency Percent Valid Percent Cumulative Percent 

Valid Yes 40 47,6 47,6 47,6 

I cannot say 33 39,3 39,3 86,9 

No 11 13,1 13,1 100,0 

Total 84 100,0 100,0 
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A potential in this direction is the finding that almost half of the bachelor students (47.6%) express a 
desire to be involved in project activities (Table 4). A far smaller share answered that they would not 
participate (13.1%). The number of respondents with "I cannot say" is 39.3%. This is the group of 
students who will most likely decide whether or not to join such a university initiative after receiving more 
information about the project itself, to what extent they will be involved, whether they will receive financial 
incentives, whether the results of their project work will be integrated as a component of the evaluation. 
In summary, respondents who declare their readiness to participate in research projects and those who 
would decide based on the specifics of a particular project - are the majority of students and this is an 
incentive for the teaching community to initiate project activities. 

3.4 Student’s awareness about ICT in archives 
Bachelor students still do not have a clear opinion on the extent to which ICT is fully used by archival 
institutions in the country (Table 5). This is totally expected, as some of them are still in their first year of 
study and do not have a good idea of the archival network in the country as a whole. Therefore, the 
answers "I cannot say" and "I do not know" are preferred by 50% of the respondents. The other half of the 
respondents has a clear opinion. According to 25% of the surveyed students, the Bulgarian archives have 
good achievements in the use of new technologies, and according to the other 25.0% - they do not. 

Table 5. Respondents' opinion on the extent to which the possibilities  
of modern digital technologies are used in Bulgarian archival institutions  

Respondents' opinion on the extent to which the possibilities of modern digital 
technologies are used in Bulgarian archival institutions? 

 Frequency Percent Valid Percent Cumulative Percent 
Valid Yes 21 25,0 25,0 25,0 

I am not familiar 11 13,1 13,1 38,1 
I cannot say 31 36,9 36,9 75,0 
No 21 25,0 25,0 100,0 
Total 84 100,0 100,0 

 

Bachelor students are more than explicit about the need to create digital information resources and, 
accordingly, to provide easy and convenient access to them via the Internet through the websites of 
archival institutions (Table 6). The vast majority of students, 81.1%, are convinced that archival 
institutions should pursue such a policy and have well-established sites offering access to archival and 
documentary heritage. 

Table 6. Is it necessary to create more electronic resources 
 from archives and portals for access to archival information 

Will the creation of more electronic resources and portals for access to archival 
information contribute to the promotion of our literary and documentary heritage? 

 Frequency Percent Valid Percent Cumulative Percent 
Valid Yes 74 88,1 88,1 88,1 

I cannot say 9 10,7 10,7 98,8 
No 1 1,2 1,2 100,0 
Total 84 100,0 100,0 

 

Interestingly, most of the students work during their studies. A total of 74 respondents (88.1%) are 
engaged in work and only 10 (11.9%) are not.  
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Table 7. Connection of the work with the specialty of Archival and Documentary Studies studied 

Connection of your work with the specialty studied 
  Frequency Percent Valid Percent Cumulative Percent 

Valid Yes 26 31,0 32,5 32,5 
Partially 23 27,4 28,8 61,2 
No 31 36,9 38,8 100 
Total 80 95,2 100,0 

 

Missing System 4 4,8 
  

Total 84 100,0 
  

An important finding, visible from Table 7, is that the work of a significant proportion of students - 
permanent or temporary, is in the specialty in which they study (32.5%). In another group of respondents 
(28.8%) the work only partially overlaps with what is studied at the university. Many students declare 
that their work has nothing to do with the disciplines studied in the specialty of Archival and Documentary 
Studies (38.8%). 

Table 8. Desire for professional realization in the field of Archival and Documentary Studies after graduation 

Desire for professional realization in the field of Archival and Documentary Studies after graduation 
  Frequency Percent Valid Percent Cumulative Percent 

Valid Yes 39 46,4 46,4 46,4 
I cannot say at this stage 33 39,3 39,3 85,7 
I haven't thought about it yet 11 13,1 13,1 98,8 
No 1 1,2 1,2 100,0 
Total 84 100,0 100,0 

 

Respondents: After completing your training, will you focus on professional realization in the field of 
Archival and Documentary Studies? - only one student (1.2%) stated that he did not intend to seek 
realization as an archivist after completing their studies (Table 8). Most of the bachelor students express 
their intention to look for an opportunity for realization as specialists in the field of Archival and 
Documentary Studies. This was stated categorically by 46.4% of the respondents, and the rest said that 
they ''cannot say" or "haven't thought about" such a possibility at this stage of their lives. It is established 
that the attitudes for realization in the specialty are generally positive among the undergraduates. 

4 CONCLUSIONS 
The development of technologies and the transformations that memory institutions should carry out in 
their work is undoubtedly an important aspect that continues to be studied with great intensity [8]. In this 
respect, universities are no exception. Their curricula are also influenced by the new technological 
environment. They should respond to the new challenges, direct their scientific activity towards solving 
the urgent problems and incorporate ICT in the learning process, look for modern and innovative 
approaches and projects ([2], [4], [9], [10]). 

In this particular case - bachelor's degree students in Archival and Documentary Studies at ULSIT are 
a reliable basis for feedback - in the end, it is important to know what the students themselves want. In 
this respect, the students' answers to the survey on "Education in Archival and Documentary Studies in 
the Modern Information Environment" suggest several important things that cannot be underestimated 
in the process of achieving quality in academic education. First of all, the analysis takes into account 
that the respondents are people who were born or raised in an already digital environment and in this 
sense ICT is an important and integral part of their training. This also makes them critical. Their answers 
clearly show that they want archival institutions to accelerate their digitalization, automation and 
modernization activities. These organizations are called upon to provide wide and easy access to the 
documentary files they store in order to meet a variety of societal needs. The research reveals the 
students' view that digital access to archival materials and the development of electronic services are 
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perceived as the most significant functionality and characteristic of the archives of the future. Learners 
require the academic content and teaching methodology to prepare them for this professional challenge. 

These analyzes also highlight other interesting findings related to the relationship between academic 
training and professional realization. It is important to conclude that the research teams at the university 
should make greater efforts to integrate students in the implementation of research projects and 
especially those related to new technologies and their application in memory institutions. Bachelor 
respondents obviously want this to happen and should receive an adequate response to this desire. A 
positive result is the attitude of many students to seek professional realization precisely as archivists. 
This is a success for the offered academic education in the specialty of Archival and Documentary 
Studies at ULSIT. This result gives hope that the Bulgarian archives will be a field for work and 
expression of young people striving to incorporate more ICT in archival work and, accordingly, to make 
available documentary files via the Internet to the widest possible range of users - researchers, 
institutions, individual citizens. 

The results of the study will be used in upcoming updates in the curriculum and in the syllabus of 
disciplines in order to improve the quality of specialty education at the Department of Library 
Management and Archival Science, preparing staff in the field of Archival and Documentary Studies. 
We draw the presented conclusions to the attention of other academic educational units in the country 
and abroad as useful and essential for ongoing dialogue and discussions. 
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CREATING CONNECTIONS DESPITE “SOCIAL DISTANCING”

I. Elisha-Primo, A. Lyubman, Z. Burstein-Feldman, S. Sandler, N. Tauber-Levy

Bar-Ilan University (ISRAEL)

Abstract

The Bar-Ilan University population mirrors the diversity in Israeli society across language, culture,
ethnicity, nationality, and religion. Thus, there is a constant need for teachers to address the challenges
created by this reality on campus. This paper describes the Bar-Ilan University English as a Foreign
Language (EFL) Gvanim ("shades of color") project, and the role of technology in facilitating its
implementation during the COVID-19 outbreak. The project aims to promote multicultural awareness and
sensitivity in the classroom among students participating in EFL courses, using the four modalities of
language learning (reading, writing, speaking, and listening). For the purposes of the project,
instructional resources, including academic texts, video clips, TED talks, and interactive activities were
compiled, focusing on the topics of music and food. These topics were chosen for their universal appeal,
richness of cultural content, and opportunity for conflict-free interaction in the classroom. Despite
students' diverse linguistic, ethno-cultural, national, and religious backgrounds, they learned to
communicate successfully, and engage in collaborative projects in a safe and non-threatening manner.

COVID-19 introduced a new challenge: an added dimension of social distancing. Not only was there
cultural distance among students, there was physical distance as well. COVID-19 altered the traditional
classroom environment as the university moved to fully online learning and interaction. Consequently,
redesigning the unit became imperative to make it suitable for synchronous online language learning and
there was concern that the project may be compromised. In fact, the various technological tools used on
Zoom enhanced the project's goals and created connections in the multicultural classroom. Digital tools,
such as Padlet, Thinglink, Wakelet, and Sutori, enabled collaborative work using the various language
modalities. Through these digital interfaces, students negotiated the meanings of texts and produced
written and oral materials reflecting various aspects of their cultural experiences and their understanding
of cultural diversity. Indeed, technology mitigated both aspects of social distance.

Keywords: EFL, multicultural sensitivity, social distancing, digital interfaces, tertiary education
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TEACHER TRAINING FOR REMOTE LEARNING 
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Abstract  
The outbreak of the pandemic led to the sudden closure of schools and forced teachers to adapt 
overnight to a new way of teaching: distance learning. Teachers felt the need to reinvent their 
pedagogical practices in order to continue teaching where students would continue to learn as before, 
but within a totally different context and for which they had received no prior adequate training. The 
implementation of remote education brought many challenges, difficulties, anguish and insecurity to 
teachers. However, despite these adversities, most teachers showed a great capacity to adapt and an 
enormous will to move forward. Thus, many of them started to invest hours and hours in online training 
in order to learn how to teach online and to learn how to work with different technological resources in 
order to adapt content and materials for online classes, to learn how to monitor students' participation 
and to assess their commitment. 

In this article, a study is made of the online training of mathematics and natural sciences teachers who 
felt the need to reinvent and innovate their pedagogical practices in distance education. A group of 
eleven teachers attended a short course (6 hours) entitled "Innovative Practices in Teaching and 
Learning Mathematics", where they learned to work with two technological resources (Quizizz and 
Teacher Made) to develop materials for the subject of mathematics to be implemented in online classes. 
In this study, questionnaires were applied to teachers to collect various information, such as: what 
technological knowledge teachers had before the training, what reasons led them to enroll in this 
training, what knowledge/skills they acquired, whether they considered this training modality relevant 
and what impact this training had on their distance learning classes. 

This new reality should help us reflect on the directions that education should take in the post-pandemic 
period, as teaching will never be the same again. Hybrid teaching will probably be a new reality. In this 
sense, it is necessary to rethink teacher training and equip them with new tools and new methodologies 
to adapt their teaching and learning process. In this way, continuous teacher training in the area of new 
technologies becomes essential, it is necessary to demystify the role of technology, reflect on the 
pedagogical and didactic practice, promote innovation in the teaching and learning processes and 
recognize the importance of the teacher in this process, given that the implementation of new 
technologies is a means to learning and not an end.  

This study aims to complement the training of mathematics teachers in the use of remote learning tools 
and to identify constraints that limit their use in pedagogical practices. 

Keywords: Learning mathematics, remote learning, teacher training, Quizizz, TeacherMade.  

1 INTRODUCTION  
The outbreak of COVID-19 forced government authorities around the world to adopt various measures 
to contain the spread of this disease. The social distancing measures suggested by the World Health 
Organization forced the closure of schools and the suspension of classes in the public and private 
networks, schools and universities. 

To respond to the challenge of distance learning that the closure of educational institutions brought 
about, the United Nations Educational, Scientific and Cultural Organization (UNESCO) [1] made several 
recommendations, one of which was to assist teachers and students in using digital tools. Thus, it was 
intended to organize short-term training sessions to teach teachers how to work with some digital tools 
for remote learning. 

In this article, a short study is made on the importance of teacher training in the face of the interruption 
of face-to-face classes in schools due to the COVID 19 pandemic. This pandemic required that teachers 
had to reinvent their way of teaching and to deepen their technological knowledge to face this new 
educational reality. 
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Distance learning has proved to be a real challenge for teachers [e.g. 2, 3]. In a short period of time, 
they had to adapt to online classes, using technological platforms and resources previously unknown. 
To face this new reality, many teachers felt the need to resort to online training to learn how to work with 
several tools, to face the new teaching learning process, hybrid teaching, which reconciles synchronous 
and asynchronous classes. 

2 METHODOLOGY 
This study was conducted in a group of eleven mathematics and natural sciences teachers who attended 
a short six-hour course entitled "Innovative Practices in Teaching and Learning Mathematics", where 
they learned to work with two technological resources (Quizizz and Teacher Made) to develop materials 
for the subject of mathematics to be implemented in online classes. This group consisted of six female 
and five male teachers, where the predominant age range was 56 years or older, so most had more 
than 31 years of service. Most of them are teachers in a grouping/ungrouped school and have a 
bachelor's degree as their academic qualifications. 

In this study, three questionnaires were applied to the teachers at different times, the first was applied 
before the training started, the second was applied at the end of the training, and the third was answered 
by the teachers involved after two weeks of having finished the referred training, with the purpose of 
collecting several information, such as: what technological knowledge the teachers had before the 
training, what reasons led them to enroll in this training, what knowledge/skills they acquired, whether 
they considered this training modality relevant, and what impact this training had on their distance 
learning classes. 

3 RESULTS 
In this section will analyze the results obtained from the application of the three questionnaires. 

3.1 The need for teacher training  
Through the analysis of the questionnaire applied to the group of teachers before the beginning of the 
short-term action, we found that about 45% of the teachers knew several tools, however, they had little 
experience in their application. In remote learning classes, this group of teachers used only the digital 
textbook platforms, such as Virtual School and Digital Classroom. They also frequently used PowerPoint 
and videos. To deliver the distance learning classes they used the Teams platform.  

This training course resulted from the need that teachers felt to reinvent and innovate their pedagogical 
practices in distance education. The main reasons that led them to enroll in it were to improve their 
distance learning practices, learn about new digital tools, improve student learning and, finally, deepen 
their knowledge of some digital tools. With the application of technological resources in distance 
education, teachers intend to motivate students, create dynamic classes, facilitate teacher-student 
interaction, use them to support students' formative assessment and improve their performance. 

Teachers consider that learning about technological resources is extremely important, both in online 
and face-to-face classes, and that these kinds of trainings for teachers should occur more regularly. 

The emergence of the Covid 19 outbreak forced educational institutions to adapt to a new reality, 
creating the necessary conditions for online classes to be taught and teachers to have the computer 
skills to face this new reality. Thus, in Portugal, the Directorate-General for Education has developed a 
Plan for Digital Training of Teachers. This plan aims to ensure the development of digital skills necessary 
for teaching and learning in this new digital context. 

3.2 The impact of the training action on teachers' teaching practice 
At the end of the training action, an online questionnaire was applied, through Google Forms, to evaluate 
the impact that the training action will have on the teachers' teaching practice. 

In general, teachers reported that attending the short course "Innovative Practices in Mathematics 
Teaching and Learning" met their initial expectations, was appropriate to their level of knowledge, was 
important to improve their skills as teachers, had an adequate length to learn the tools, the skills acquired 
will have an impact on their professional activity and the technological resources will be useful for their 
classes. All teachers consider that the technological resources taught have several qualities/potentials, 
such as: they allow to capture the students' attention, allow to create dynamic classes, facilitate distance 
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learning, promote the students' autonomy in performing the tasks, allow to give feedback to students 
and allow a better monitoring of students' learning.  

All the teachers mentioned that they would apply the technological resources taught in the training 
course (Quizizz and TeacherMade). About 63 % of the teachers are of the opinion that these tools are 
useful in both online and face-to-face teaching, and that they will apply them in both modalities. 

However, they mentioned that these technological resources have some limitations in their application 
in face-to-face teaching, since not all schools have technological means for all students in the classroom 
context, internet failures, and lack of knowledge on the part of the teachers, since the group in question, 
as mentioned before, is an aging class and has no predisposition to learn and apply these types of 
resources. 

This group of teachers expressed interest in attending more online training to learn other technology 
resources, such as: nearpod, kahoot, padlet, mentimeter, wordwall, and geogebra. 

3.3 Implementation of technological resources in distance education 
A fortnight after the end of the short course, the last questionnaire was given to the group of teachers 
concerned in order to collect information about the implementation of the technological resources 
(Quizizz and Teachermade), taught in the short course, in distance learning, as well as the problems 
faced.  

As for the teachers' use of technological resources in distance education, most of them rated it good or 
very good. Only one teacher rated them poorly, as did their application in distance classes. The 
remaining teachers rated their application in distance classes at good or very good. Of the eleven 
teachers involved, eight stated that these technological resources are effective, both in distance and 
face-to-face classes. 

With the application of the resources in the online classes, about 72 %, felt that student learning is good 
and that student attention is good or very good. 

As for the tools applied in online teaching, more than half of the teachers consider that both resources 
are effective, the rest are of the opinion that the quiz is the most effective resource. 

In general, teachers pointed out several qualities/potentialities of the implementation of these 
technological resources in the distance learning modality, such as: it allows capturing students' attention, 
it allows creating dynamic classes, it facilitates distance learning, it promotes students' autonomy in 
performing tasks, it allows giving feedback to students on their performance, it allows greater monitoring 
of students' learning, it allows interaction between students, it stimulates student participation, and 
finally, students show a positive attitude, getting actively involved in the proposed activities. 

However, teachers pointed out some limitations/weaknesses in the application of these technological 
resources, in online classes. Unfortunately, not all students have the necessary technological equipment 
(computers or tablets) and there is the problem of internet failure. Although we live in the era of new 
technology, it was found that many students still have digital illiteracy. Given this situation, there is some 
difficulty on the part of teachers in online classes to solve some problems demonstrated by students in 
the implementation of these technological resources. Some teachers also expressed the opinion that 
the TeacherMade and Quizizz do not provide enough data to evaluate student participation. 

As noted earlier, this group of teachers has more than thirty years of service, with the predominant age 
group being fifty-six or older, and they have shown a lack of digital skills. 

4 CONCLUSIONS 
The closure of schools caused by the pandemic, forced teachers to face several challenges. They were 
forced to teach at a distance, with no time to prepare for this new reality, and often without any guidance 
and without the necessary resources. This new teaching methodology forced teachers to change their 
teaching and evaluation methods, lacking the necessary resources and training.  

In general, teachers needed to have continuing education to prepare them for distance learning, access 
to technologies and alternative pedagogies for online learning, combining synchronous and 
asynchronous classes.  

In fact, neither teachers, parents, nor students were prepared to face this new reality, quite different 
from the usual one. Most students also did not have the proper connection, nor the digital devices and 
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knowledge needed to learn the technology-dependent educational content, which caused yet another 
barrier for teachers to transmit the syllabus. 

The incorporation of new technologies in distance education implied a change in the organization and 
planning of the teaching and learning process and the redefinition of teaching methods by teachers, 
requiring new knowledge and skills that would allow them to operate in this new teaching modality. 

Faced with these adversities, teachers felt the need for training to help them cope with and adapt to this 
new way of teaching, so they sought to enroll in several online training courses that would teach them 
how to work with technological resources that would help them deliver the syllabus, interact with 
students, and create ways to assess students.  

UNESCO itself issued several recommendations for distance learning [1], one of which was to organize 
short-term training for teachers to help them in this new teaching modality by providing them with tools 
to create tests and exercises to closely evaluate learning. 

The present study, although applied to a small group of teachers, who attended the short course entitled 
"Innovative Practices in Teaching and Learning Mathematics" is an example of this new reality. We 
found that most of them did not have much knowledge about technological tools. This action allowed 
them to learn two resources, the TeacherMade and the Quizizz, and allowed them to adapt to this new 
teaching modality. As a result of these technological resources, teachers said that students' learning 
was good, it allowed them to capture their attention, promote their autonomy, and actively participate in 
the proposed activities. On the other hand, these resources allowed to create dynamic classes, give 
immediate feedback to students on their performance, allow greater monitoring of student learning and 
promote interaction among them. 

This new reality has helped us to reflect on the directions that education should take in the post-
pandemic period, since teaching will never be the same again. Hybrid education will probably be a new 
reality. In this sense, it is necessary to rethink teacher training and equip them with new tools and new 
methodologies to adapt their teaching and learning process. Thus, continuous teacher training in the 
area of new technologies becomes essential, it is necessary to demystify the role of technology, reflect 
on the pedagogical and didactic practice, promote innovation in teaching and learning processes and 
recognize the importance of the teacher in this process, given that the implementation of new 
technologies is a means to learning and not an end. 

Currently, in Portugal, the government is providing computers and internet to teachers and students to 
combat this new reality and teaching modality. In addition, it has developed a digital training plan for 
teachers, which aims to ensure the development of digital skills necessary for teaching and learning in 
this new digital context. This training of teachers has a preponderant role in the transversal integration 
of the digital in professional and pedagogical practices, in the life of the school, in daily routines and 
procedures, in the lives of students, in their learning practices and in the exercise of citizenship [4]. 
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Abstract

Introduction: 
The new world’s situation, where health measures had to be taken in order to face the COVID-19’s
pandemic has altered the normal functioning and development of education. Physical Therapy is a
degree that has a vast amount of credits based on practical skills, and because face-to-face teaching
and assessment is necessarily suspended, new methods have to be developed to overcome this issue.
Online modalities have improved teaching, but there is a lack of development of new methods to assure
correct distance assessment.

Objective: 
The aim of this study was to develop a new method in order to assess theoretical knowledge in Physical
Therapy students on their second of four-year degree. The method looks to overcome circumstances
generated from the pandemic were face-to-face examinations are no longer possible because of the
applied restrictions.

Materials and method: 
The subject Pathology and Therapeutic Approach of the Cardiovascular and Respiratory Systems is a 6
ECTS credit basic formation given in the second year of the Degree in Physical Therapy. Students are
taught the clinical presentation, diagnosis, and initial treatment of different pathologies we can have in
the respiratory and cardiovascular systems. Classically the was to assess this knowledge was through a
multiple answer test students had to take face-to-face.

Ensuring students are assessed as objectively as possible and giving them conditions similar to those
they had before the pandemic, there is a need to develop a method in order to enable them to take their
examination from home.
The online appliance “Aula Virtual” was developed in order to facilitate student-teacher communication
and content sharing, but the true potential was not fully explored regarding examination matters. The
Universitat de Valencia tech department developed a new tool in this appliance in order to create exams
and adjust different conditions in order to recreate face-to-face circumstances. Initial starting time, time
limits and ability to pre-mark the answer were some of the modified characteristics that were applied in
this exams.

Teachers feared the possible problems that could arise, such as losing the internet signal while on the
exam or students cheating and copying from other fellow classmates, so these matters were taken under
consideration when analyzing final results.

Results: 
Results were very positive. Students performed their online examinations and no formal complaints were
received at any time. Teachers assessed the possible complication that might had occur but no relevant
issues were found. Therefore, based on the experience, online theoretical examination is feasible in
order to overcome the pandemic circumstance.

Keywords: Covid-19, assessment method, respiratory disease, cardiovascular disease.
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TRANSFERRING SKILLS AND DISCIPLINES IN ONLINE FOREIGN 
LANGUAGE LEARNING: A CASE STUDY 

D. Stefanova, E. Georgieva 
Ruse University (BULGARIA) 

Abstract 
This paper describes a series of project-based tasks set to students at Ruse University in Bulgaria during 
their EFL classes in the context of the challenges and opportunities created by the COVID pandemic. 
First, it describes the foreign language learning environment at Ruse University as well as some of the 
most important learner needs and profile characteristics. The challenges, expectations, difficulties and 
opportunities that both teachers and students have recently faced are also discussed. The social nature 
of language learning presents an interesting challenge for designing online teaching content. On the 
one hand, it should potentially compensate for deficiencies such as long periods of physical distance 
characterized by computer mediated interaction only. On the other, it should take into consideration 
factors such as learners’ increased self-sufficiency, time-management and greater responsibility for their 
learning. 

The tasks are discussed in light of the chosen frameworks and the study results are analysed. 
Conclusions are drawn in relation to delivering effective web-based learning. 

Keywords: project-based learning, experiential learning, 21st –century skills, higher education, COVID 
pandemic. 

1 INTRODUCTION  
Recently we have witnessed a worldwide debate around the necessity for educational system changes 
in accordance with new realities and demands. The phrase 21st-century learning has become a beacon 
for the long anticipated transformation even before the advent of the year 2000. Yet, nothing accelerated 
the process more than the COVID crisis of 2020 as schools and universities were obliged to cease face-
to-face instruction and shift to online classes unexpectedly and abruptly. As the physical and mental 
boundaries of the classrooms changed so there appeared new challenges in front of both teachers and 
students. Together with the challenges, however, there opened a plethora of opportunities for the long 
debated changes to finally start taking place.  

The English Language Department at Ruse University was no exception to the processes and shifts 
going on under the new conditions. After a period of uncertainty and suspicion of the reliability and 
effectiveness of online instruction, we had to face the fact that this was the new reality and adapt to the 
changes. Since March 2020, this has meant embracing new instructional practices, looking into the 
possibilities offered by different pedagogical frameworks and changing syllabus and curriculum design 
paradigms. 

This report is a case study description, part of an ongoing research project entitled A Model for Building 
and Fostering Key Competences in Academic English to incorporate 21-century Skills. Since the overall 
aim is changing the pedagogical practices of teaching English at Ruse University, we describe a pilot 
study aimed at employing project-based tasks and carried out among part-time students and we look at 
the results from both a course provider’s and learners’ perspectives. In addition, the evaluation of the 
first stages of the process is discussed in light of the implementation of necessary changes before 
developing the model itself. 

2 DESCRIPTION OF CONTEXT  
Ruse University is a medium sized university situated in the city of Ruse in Bulgaria. It offers a wide 
variety of degree courses at both graduate and post–graduate levels in different fields such as 
engineering, law, business and management, pre-school and primary education. Although English is 
not the medium of instruction in the majority of the courses, the mastery of the language is seen as a 
pre-requisite for successful realization in pursuing further education, participating in scientific forums or 
being competitive on the labour market. In addition, the university is an active participant in the Erasmus 
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program and incoming and outgoing student mobility is eagerly encouraged. In a broader sense, the 
development of communicative competence in a foreign language has always been essential in the 
Bulgarian educational system and has been seen as ensuring the efficiency and competitiveness of both 
the education system and the national economy and industry. The European Qualifications Framework 
(EQF) and the related National Qualifications Frameworks (NQFs) identify foreign language 
competence as a key element of the anticipated learning outcomes at the different stages and levels of 
education. 

Accordingly, the Foreign Languages Department (FLD) at the university provides foreign language 
education during the first two or three semesters of study for all undergraduates. The majority of students 
choose to study English, so EFL lessons account for 95% of all foreign language classes offered by the 
department.  English courses are also provided at master’s and PhD levels. Ideally the English language 
instruction should build upon the language level achieved during the 12 years of school education in 
Bulgaria, which for the majority of students should be B1 (CEFR). However, in reality only about 25% of 
the students in a given group have achieved B1 or higher (according to placement test results we 
administer at the beginning of each semester) so in practice mixed ability classes are the norm. In 
addition, for more than three decades the FLD has aimed at offering English for Specific Purposes (ESP) 
classes corresponding with the specific degree courses students pursue. However, the foreign language 
teaching is still carried out in isolation from the teaching of special subjects and there is no strong 
connection between the teachers of the foreign language department and the specialists from the 
different fields of knowledge in the specialized departments. Several other factors can be said to 
describe the teaching context: 

• Despite the autonomy the department has in terms of syllabus development and materials 
selection, there is a strong preference among department members to teach from published 
textbooks, thus leaving important judgements about what is essential to teach to someone else 
who is outside the specific situation and environment.  

• Instruction is primarily teacher-centered with a strong inclination to practices involving prescription 
of knowledge.  

• At the onset of the pandemic situation, the pool of teachers with experience in designing online 
learning experiences was very small. 

However, in March 2020 due to the COVID pandemic, the universities in Bulgaria ceased to provide 
face-to-face education and had to switch entirely to online teaching. For three consecutive semesters 
already, classes at Ruse University have been offered remotely following a weekly schedule not different 
from the one in a normal learning environment; this has been seen as an attempt to both bring structure 
and fight disruptions in the learning process and address questions about the legitimacy of education. 
In addition, different learning management systems (LMS) are utilized to provide asynchronous access 
to learning materials. The semesters are also finished and validated from a distance. 

Despite the efforts, several important problems and deficiencies have started to emerge. One of them 
has been a very low participation rate during the lessons; although the students in general show up for 
their synchronous classes and register in the online teaching platform, very few of them actually take 
part in class during seminars. The computer screens have become a convenient hiding place for the 
unmotivated learners. On the other hand, we as teachers have had to question our own preparedness 
to deliver quality learning experience in our digital classrooms.  

3 RESEARCH SCOPE AND OBJECTIVES 
The COVID crisis situation coincided with a change in the department management who were strongly 
committed to addressing the issues described above and to change the situation. A research project 
was initiated aimed at developing a model for building key competences in EAP and ESP to incorporate 
21st-century skills in order to investigate general and specific methodologies and approaches to teaching 
and learning which can form a solid foundation for sustainable changes in classroom pedagogy. 
Following a needs analysis process (Fig.1) we tried to initially analyse learners, situation, language 
requirements and teaching tasks. 
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Fig 1 Needs analysis process (adapted from [1]). 

Accordingly, a needs and expectations survey was carried out among first and second year 
undergraduate students, studying English. Overall, 138 undergraduates responded and certain patterns 
illuminating the strengths, weaknesses, expectations and context factors started to emerge. For 
example, it turned out that more than 50% of the students reported family issues, children and/or work 
as factors that impede their online learning and participation. A high percentage of students, especially 
the younger ones, reported dissatisfaction with the education at the university due to the long periods of 
physical distance and the lack of authentic interaction with their peers, which in high probability might 
be classified as a digital burnout effect. At the same time 94% of the respondents answered that they 
are used to using internet based resources to study English. Some of them admit that their preferred 
language of learning is English or that they often depend on English when searching for information for 
their studies; nearly half of the students answered that they currently use English as an instruction 
language for their education. However, at the same time, all department members complained of 
learners’ low knowledge retention rate as demonstrated by test results and continuous assessment 
procedures. All this in addition to the teaching context analysis (see above) indicated strong reasons for 
change. 

After a period of trial and error we decided to use project-based learning as a worldwide tried and tested 
model for learning and teaching to begin the anticipated changes with. Students’ responses also 
indicated a readiness and desire to work this way (fig.2) 

 
Fig 2: Some findings from the Needs and Expectations Questionnaire. 

At this point it is pertinent to define some terms. Project-based learning can be defined as ‘an individual 
or group activity that is carried out over a specified period of time, resulting in an output (product, 
presentation, or performance) [2]. In this sense it shares common underpinnings with similar pedagogic 
frameworks such as problem-based learning or inquiry-based learning. In projects, students are likely 
to be involved in a variety of activities such as reading, working in teams, using various resources and 
speaking publicly as part of the learning cycle; also, the use of different kinds of digital tools can easily 
be incorporated into the project. Both considerations are important descriptors of our context and goals. 
More importantly, in project-based learning the traditional role of teachers is changed and they are seen 
as facilitators and counselors rather than as the only source of knowledge. This is believed to lead to a 
significant change in the department members’ practices. Accordingly, “the emphasis is on the student 
experience — learning is important and unique, and holds value for the student and others.” [3] 
Moreover, Stoller points out that both the language and content learning of students improve in addition 
to their self-confidence, motivation, and engagement when they take part in projects. Different tangible 

3912



 

 

outcomes such as posters, PowerPoint presentations or written reports permit students to set achievable 
goals, track their progress, and assess the results of their work. [4] 

Project-based learning can be put into the broader perspective of experiential learning or ‘learning by 
doing’. To cite Nunan “Intellectual growth occurs when learners engage in and reflect on sequences of 
tasks. The active involvement of the learner is therefore central to the approach.’’[5].The even broader 
perspective is that of social constructivism. As defined in Chu, et al. it relates optimal learning conditions 
for students to problem identification, establishing and refining goals based on progress, gathering 
information, experimenting, building models and monitoring progress.[2] In other words learning takes 
place when it is meaningful and important to students. An essential notion in social constructivism is 
scaffolding which generally can be defined as the support given to students so that they can focus only 
on what they need to learn. 

Another important concept is that of twenty-first century skills. Having compared different international 
frameworks that try to define and explain this complex term, Chu et al. summarize three important sets 
of skills and capabilities that are essential for success in the 21st century: Learning and Innovation, 
Digital Literacies, Life and Career Skills. Under the broader rubrics, there are more specific components 
such as critical thinking, communication and collaboration, information literacy, flexibility and 
adaptability, initiative and self-direction, etc. [2] Ideally, project based learning should create the 
environment to build on these important sets of skills as according to Krauss and Boss it gives students 
opportunities to practice capabilities that will serve them throughout life while traditional learning 
experiences reinforce a more narrow set of capabilities. [3], [6] 

Bearing all this in mind, the more general objectives formulated for the research program are: 

1 To investigate and single out a general approach to teaching and learning that can form a solid 
foundation for future courses that more adequately can face the new realities. 

2 To create a learning environment emulating real-world academic and professional activities and 
scenarios. 

3 To develop a model of course and materials development that can foster 21-century skills. 
4 To create reliable and consistent assessment criteria and procedures. 

From these broader research interests, we were keen to explore the following questions in the particular 
case study reported here: 

1 In long periods of isolation and computer mediated teaching, can project work be used as a 
learning tool that can nurture learner autonomy, increase engagement and participation and lead 
to a more collaborative classroom? 

2 What additional skills and strategies do students need in tackle the more complex information 
input set by the project tasks? 

3 What are students’ attitudes to changes in the traditional ways of delivering the lesson? 

3.1 Research design and method 
In order to gauge learners’ engagement and collaboration, we assigned two different project-based tasks 
to two groups of first-year, part-time students. Two control groups were provided for. We decided to start 
the experiment with part-time students as the instruction periods they get are half in number as 
compared to full-time students while the material covered is the same for both types of study. This 
generally means additional self-study and preparation time as well as more independence and 
responsibility. Also, the class participation during the online sessions among these students is much 
lower as they often have work responsibilities that impede the learning process. In normal, face-to-face 
instruction this is generally not a problem, as part-time students have classes for two week-periods per 
semester during which they are physically present in the classroom and generally work very diligently. 
Apparently, the changed modus of instruction and studying from a distance did not bring about the same 
satisfactory results as normal so intervention was needed. 

3.1.1 Participants 
The two experiment groups were assigned two different project-based tasks carefully designed and 
selected to reflect the present syllabus requirements. Group 1 consisted of thirty-five, first- year, part 
time students, studying Mechanical Engineering. Their task was devised to emulate the design process 
of product development or improvement. They had to work individually and to produce a written report 
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on a new/improved product as well as a short oral presentation on the design process and the main 
features of the respective product.  

Task N2 was assigned to 25 students studying Industrial Management. They were required to work in 
teams and to develop a proposition for a new attraction in a chosen area. As a learning output they had 
to write a report proposing the new attraction to a committee of potential investors and explain its 
feasibility in relation to regional or world trends as well as to prepare an oral presentation to introduce 
their ideas. The individual contribution of each team member had to be clearly indicated.  

The control groups comprised 29 students studying Business Studies and 23 studying Engineering. 
They were taught using the same sets of input materials but they were not assigned an additional project 
task. At the end, they had to take a test to pass the semester. 

The input during the online classes consisted of the usual materials for the semester in terms of 
language structures and skills. In addition, new learning materials were carefully selected or devised to 
offer a scaffolded instruction towards achieving the goals set in the project tasks. For example, there 
were process and product writing lessons on preparing a report; a reading lesson on selective reading 
and using topic sentences as a basis for summarizing a text, etc. All materials were made available for 
self-access and later study in Google Classroom for both the experiment and the control groups. An 
end-of-term test was administered to both groups. Also, all students took part in a survey questioning 
their expectations of the course, their strengths and weakness with studying English as well as their 
prior experience in project and teamwork. 

3.1.2 Data Collection 
Multiple qualitative methods were used to measure students’ engagement, involvement and 
collaboration in the learning process:  

• Semi-structured interviews to elicit self-reflection about the time spent on the tasks and the 
different types of sources used or consulted to prepare the projects. 

• Classroom observation during classes and the presentations students delivered at the end of the 
project cycle.  

• Detailed notes of performance based on criteria assessing the linguistic side of the written and 
oral performance were taken.  

• Output artefacts such as graded samples of written work. 

• The teachers’ reflections and recollection on the whole process. 
• Test results 

• A questionnaire about the attitudes of the students after the experiment 

The methods used are in line with а postmodernist second language instruction paradigm so that we 
can better try to understand the experiences, abilities, perceptions, and performances of language 
learners in an epistemological sense [7]. All this considered, the research has a strong interpretative 
nature to account for the reflexivity of the researchers themselves. Also, it considers students’ reflections 
in relation to the multiple types of information sources they encountered as well as their overall 
experience of working on a project and collaborating with teachers or classmates form a distance.  

3.1.3 Findings and discussion 
In terms of student involvement, the students in the experimental groups spent longer time on preparing 
and studying than the ones in the control groups and this can be said to be an expected outcome. In 
general, the students who worked on their projects individually spent on average between 5 to 10 hours 
distributed on different days. All the students working in teams reported significantly longer periods of 
tasks engagement including arranging online meetings and discussions. On average, there were 5 
online meetings per team and this time adds up to the time spent on research, writing the report and 
preparing the presentations. Another significant improvement was the fact that 80% of the students sent 
their work well in advance for preliminary feedback and made a good use of the consultation hours 
available for all students but in general rarely used. In contrast, the students in the control groups 
reported for short periods of revision time prior to the test (on average of 30 min) and consequently, 
their test results were worse although all the teaching materials were accessible via the online learning 
management platform. The average test result for the experimental groups was Very good 5.10, while 
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for the control group this was 4.5 (Bulgaria has a base six marking system; 2 is considered a fail mark, 
3 is the minimum pass mark, 6 is pass with distinction). 

In terms of course satisfaction all participants in the experimental groups reported that the course met 
their expectations and the teaching of vocabulary, grammar and feedback given by the teachers were 
at the required level. Almost all participants found the involvement of project work useful because it 
developed their: 

- communication skills - 86% 
- creativity and innovation - 93% 
- cooperation skills - 70% 
- critical thinking - 49% 

However, there were also some difficulties encountered by the learners. Firstly, not all students were 
accustomed to working in teams and this was reported as a major drawback by one of the teams. They 
almost failed their task because as they reported, they were unable to plan together, to distribute well 
the projects tasks among the team members and consequently to achieve the required goals. Another 
team of 2 students were continuously unaware of the task and its requirements as demonstrated by their 
output materials sent for feedback at an intermediate stage of the process. They could not organise their 
learning and did not make any use of the learning materials available online on Google Classroom. This 
suggested a strong dependency on teacher-led instruction most probably inculcated from their school 
education; the transition to learner independence was meant to take longer time and consequently more 
scaffolding was needed to achieve the learning objectives. In addition, although all students were aware 
of the assessment criteria, some of them were dissatisfied that they reflected the linguistic side of the 
task only at the expense of other aspects such as specialized concepts or knowledge in the students’ 
specific subject areas. 

From the point of view of a course provider, our observations are that student engagement grew 
significantly and they realized that all course content and pedagogical input was aimed towards 
achieving a specific goal. In general, students’ performance in the written tasks was better than their 
oral production. However, we noticed a tendency for students to produce longer and more complex texts 
than their level of English permitted and often this was done by plagiarizing content from internet 
sources. This appeared to be an important aspect to be addressed in the future and underlined the need 
to limit text production to a certain number of words so that useful strategies such as information 
selection, prioritizing and paraphrasing can be employed. As for the oral presentation element of the 
project, weaker students struggled with the pronunciation of key terms and often resorted to reading 
from their notes instead of trying to speak suggesting that speaking skills should also be addressed 
purposefully. Overall, the observations show that learner independence skill cannot be taken for granted 
and they should continue to be actively developed. 

4 CONCLUSION AND REFLECTIONS 
In conclusion, the results from the case study presented here are not divergent from multiple studies on 
project based learning in different contexts and countries and underline the positive learning outcomes 
of the method. In a local university context Doncheva also comes to constructive conclusions about the 
effectiveness of project-based learning in higher education as part of the training of future teachers.[8] 
Our observations are that using a foreign language for authentic purposes even in a simulated 
environment can benefit students greatly; as numerous studies from all over the world indicate, a 
competence in a foreign language can increase significantly when it happens through a meaningful and 
interesting educational context. Still though, what should be accounted for is that an online project-based 
task in a foreign language engages different types of literacies and a complex set of competencies, e.g. 
reading carefully for understanding, working with a variety of information sources and assessing their 
quality, using digital tools to produce presentations that can motivate and engage an audience. This 
complexity could impede learning if the task is not targeted at the proximal development zone of the 
trainees. The students have to be supported at every step and this requires a careful initial discourse 
analysis of the target language of the project task. This indicates a strong need to target materials and 
instruction in the intermittent stages of the learning process towards the project expected outcomes. 
Learner independence is another key notion that underlines success in project work and learners should 
be consciously trained to develop the necessary skills. All this should be done in a very robust way with 
a lot of scaffolding especially for weaker students as it cannot be assumed that language skills will 
improve automatically only because students are engaged in tasks that require them.  
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Our conclusions and the students’ performance and feedback can serve as valuable insights into 
developing our model so that the skills received in the language classroom serve as foundational ones 
for a better academic performance in an increasingly digitalized world. Another important point is that 
there should be consistent efforts to link the EFL courses offered by the Foreign Languages Department 
to the different specific disciplines taught at the university in order to achieve better results. 
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Abstract

From 15 to 19 Februari 2021, we organised together with 5 European Business & Technical Higher
Education Institutions and the important support of ISA in automation, ICT, CYbersecurity a hackathon
about Crowd Control in Cities (CCC). Goal was to build and market a crowd control system based upon
City WIFI & Bluetooth to allow to follow, direct and control crowds in cities. We introduced the Kalman
Filtering concept counting and positioning people with smart phones, City WIFI, City Bluetooth or
passive Badges. This concept was based on a graduate thesis work and we wanted to scale it up to
crowds of hunderds or thousands of participants. 

The students were using their laptop computers, smartphones, Microsoft Teams, sensors, multiple wifi
antennes & routers, sensors, Arduinos, Raspberry PI. Law-, security-, marketing-, technical & business
students were mixed in small groups. We used scrum & agile prototyping for automation,
Communication, System Building, and programming. The non-technical students were the "users &
customers" of this Crowd Control in Cities systems. 

The intensive co-operation in and between these mixed groups made it possible that all groups
succeeded in building, testing, marketing, selling and supporting the CROWD control solutions. They
were very comunicative and every student could learn, appreciate the co-operation during the 5 scrum
runs. 

Although students, lecturers, ISA-members were geographically dispersed over Europe & the world, and
using Whatsapp & Microsoft TEAMS in the communication they were enthousiastic, co-operative , fully
supporting their international teams & friends.

For most students this was a first step in applied research and they reported also to other students and
lecturers in an open and professional way. 

Of course an in person hackathon would have been even more interactive, but all the participants were
making plans to come together in summer when everyone is vaccinated and safe at the end of the last 2
years of COVID.

They got a nice mix of education, professional business experience & technology and international
friendship, so the HELIX is complete.

Keywords: Scrum, daily sprints, NEXUS, agile, international cooperation, customer view, GDPR,
Microsoft TEAMS, COVID, Customer View, sustainable business model, BCM.
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THE SHARED RESPONSIBILITY BETWEEN PARENTS AND 
TEACHERS IN THE PROCESS OF THE PRESCHOOL CHILD’S 

SUSTAINABLE DEVELOPMENT 

B. Kaloferova 
Paisii Hilendarski University (BULGARIA) 

Abstract 
A global perspective of preschool education is to create motivation for lifelong learning, laying the 
foundations for the child’s sustainable development, as well as to make efforts to build a positive attitude 
among parents towards education, too. 

This theoretical study aims to examine the shared responsibility between parents and teachers in the 
process of the preschool child‘s sustainable development. The objective is specified by the following 
tasks: To follow the preschool child‘s sustainable development in the context of the Bulgarian 
educational policy and its projection in the educational direction "Surrounding World"; To analyze the 
content (normative and socio-pedagogical) of the term "shared responsibility"; To study traditional forms 
of communication and cooperation between parents and pedagogues, as well as non-traditional ones, 
aimed at the preschool child‘s sustainable development under the conditions of remote interaction. 
Sustainable development includes issues aimed at building civic awareness and civic virtues, closely 
related to the development of skills to create or maintain a healthy lifestyle and living conditions and to 
voluntarily adapt to health-promoting behavior; issues of environmental protection, the efficient use of 
natural resources, the maintenance of the ecosystem as well as forming a positive attitude towards 
diversity in all areas of human life; issues that are specified in Ordinance № 13 of 21.09.2016, which 
determines the state educational standard for the Republic of Bulgaria for civic, health, environmental 
and intercultural education. 

The shared responsibility between parents and pedagogues in building "the picture of the world" is an 
essential factor for the child’s realization in society and their sustainable development. In the Law on 
Preschool and School Education of the Republic of Bulgaria, chapter ten "Parents", art. 208, para. (1) 
some traditional forms are traced: "the cooperation and interaction between the parents and the 
kindergarten or school is carried out through individual consultations, parent meetings, trainings, as well 
as whenever a specific situation or behavior of the child or student makes it necessary." Amending and 
supplementing the above mentioned Law in 2020, art. (68a) outlines the parents’ participation in the 
forms of pedagogical interaction in kindergartens, as far as and if possible, in an electronic environment 
as well, through the use of information and communication technologies. Having in mind the symbiotic 
functioning of the subjects from the two closest social environments - family and kindergarten, the 
parents’ rights derived in the indicated normative document, are of interest for the present research (art. 
209), their obligations (art. 210), as well as the Ordinance on the state requirements for acquiring the 
professional qualification "teacher" of 2021. It identifies key competencies for acquiring the professional 
qualification of "children's teacher", one of which is "working with parents and the family community". 
The competencies are related to the professional and pedagogical preparation of the teacher for the 
application of knowledge, skills and attitudes for building partnerships with parents and the family 
community, aiming at the optimal support of each child. 

Keywords: shared responsibility between parents and teachers; the preschool child’s sustainable 
development, traditional and non-traditional forms of cooperation with parents. 

1 INTRODUCTION  
Learning to live sustainably is the greatest challenge for modern man and the modern world, and 
therefore a challenge, above all, for education. Sustainable living means that with the help of knowledge 
and culture we can all live in a state of dynamic balance with each other and with the rest of nature. [1] 

References in international documents concerning the rights of the child to be protected, loved, 
educated, and happy apply to the family and public institutions related to the child’s emotional, 
intellectual and social comfort and prosperity. 
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A global perspective of preschool education is to create motivation for lifelong learning, laying the 
foundations for the child’s sustainable development, as well as to make efforts to build a positive attitude 
towards education in parents, too. 

2 METHODOLOGY 
This theoretical study aims to examine the shared responsibility between parents and teachers in the 
process of the preschool child’s sustainable development. 

The objective is specified by the following tasks: 

First task: To follow the concept of "sustainable development" in the preschool-age child in the context 
of the Bulgarian educational policy and its projection in the educational direction "Surrounding World"; 

Second task: To analyze the content (normative and socio-pedagogical) of the term "shared 
responsibility"; 

Third task: To study traditional forms of communication and cooperation between parents and 
pedagogues, as well as non-traditional ones, aimed at the preschool child’s sustainable development 
under the conditions of remote interaction.  

2.1 The preschool-age child’s sustainable development 
With the 2030 Agenda, the United Nations Organization (UNO) has launched a global and 
comprehensive effort to achieve sustainable development in the world by caring for all living creatures 
on the planet. [2] The global 17 goals set by the United Nations raise issues aimed at:  

• forming civic awareness and civic virtues, closely linked to the development of skills to create and 
maintain a healthy lifestyle and living conditions and to voluntarily adapt to health-promoting 
behavior; 

• environmental protection, efficient use of natural resources, maintenance of the ecosystem; 
• forming a positive attitude towards diversity in all areas of human life. Issues that are *specified 

in areas of competence (a set of knowledge, skills, attitudes, experience) in Ordinance № 13 of 
21.09.2016, which defines the state educational standard for the Republic of Bulgaria of civil, 
health, environmental and intercultural education. They are integrated in the educational direction 
"Surrounding world" and its adjacent educational cores: "Social and health environment", "Self-
affirmation and communication with others", "Cultural and national values", "The world of nature 
and its conservation", by upgrading and expanding the requirements for the learning outcomes 
set out in the state educational standard for pre-school education (Art. 14. (1)] [3], by provoking 
an opportunity for the child’s effective activity and orientation in current and global issues. 

2.2 Shared responsibility 
The UN Convention on the Rights of the Child emphasizes the social trend and the role of the family, 
namely "both parents have a shared responsibility for the upbringing and development of the child" 
(Article 18, para. (1)) [4]. Parents’ involvement as partners is essential - the family is the most important 
environment in which children grow and develop, and parents (and guardians) are the ones responsible 
for the well-being, health and development of each child. [5] 

In the Law on Preschool and School Education of the Republic of Bulgaria, chapter Ten "Parents", in 
Art. 209 the rights of the parents are derived as: “1. to periodically and timely receive information about 
the results and development of their children in the educational process, about the observance of the 
rules in the kindergarten and about their inclusion in the community; 2. to meet with the management of 
the kindergarten at the fixed reception time or at another time convenient for both parties; 3. to get 
acquainted with the respective pedagogical system in the kindergarten. Art. 210, para. 1 indicates 
obligations such as: 1. to ensure the regular attendance of the child in the obligatory pre-school 
education, by notifying in due time the kindergarten or the school in the cases of absence of the child or 
the pupil; 3. to be regularly informed about their children, concerning their inclusion in the kindergarten 
and in the school environment, their results and development in education and the observance of the 
school rules; 5. to participate in the process of building habits for self-preparation as part of building 
skills for lifelong learning; 6. to participate in parent meetings. [6] 
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Having in mind the symbiotic functioning of the subjects from the two closest social circles – the family 
and the kindergarten, the Ordinance on the state requirements for acquiring the professional 
qualification "teacher" of 2021 is also of interest for the present study. [7] The teaching profession is 
facing rapidly changing requirements that demand a new, broader and more complex set of 
competencies than before. The cited ordinance specifies key competencies for acquiring the 
professional qualification "children's teacher", one of which is "working with parents and the family 
community". The competencies are related to the professional and pedagogical preparation of the 
teacher for the application of knowledge, skills and attitudes, for building partnerships with parents and 
the family community, aiming at optimal support of each child  as well as the organization of a digital 
learning environment for working with children under the conditions of distant interaction in accordance 
with the best interests of the child. 

The shared responsibility between parents and teachers in building "the picture of the world" is an 
essential factor for the realization of the child in society and their sustainable development.  

2.3 Forms of "kindergarten - family" interaction 
In the Law on Preschool and School Education of the Republic of Bulgaria, Art. 208, para. (1) traces 
traditional forms of “cooperation and interaction between parents and the kindergarten or school, which 
are carried out through individual consultations, parent meetings, trainings, and whenever a specific 
situation or behavior of the child or student makes it necessary’’. These forms of cooperation are 
deduced by the authors D. Gyurov, V. Gyurova, I. Koleva, R. Penev [8] as individual, group and 
collective. The individual forms are applied depending on the specifics of the particular family and 
individual characteristics of the child and parents, aim to establish relationships of trust in the process 
of cooperation, mutual exchange of information and to determine a common pedagogical strategy for 
the particular child. Group forms are organized depending on the preferences of the parents, common 
problems in the development of children or a joint solution to problems. Collective forms have a 
deliberate nature, aim to enrich the parents’ ideas of the educational process in the kindergarten, 
provoking activity to support the work of educational institutions. 

Art. (68a) in The Law on Preschool and School Education of 2020 introduced a permanent legal 
framework, which reads: “When due to extraordinary circumstances the attendance in the forms of 
pedagogical interaction in kindergartens and groups for compulsory preschool education in schools is 
terminated, after an order of the Minister of Education and Science, the pedagogical interaction is carried 
out, as far as possible, from a distance in an electronic environment through the use of the means of 
information and communication technologies and with the participation of the parents.” 

In the period of physical distance in the same year the need for non-traditional forms of "kindergarten - 
family" interaction in an electronic environment emerged. Requirements have been regulated that reflect 
the areas of digital competence with regard to the orientation of the preschool child in the surrounding 
world: (1) Parental involvement; (2) Prior consent obtained from more than half of the parents of the 
children in the group; (3). Duration of no more than 30 minutes per day for a child; (4). Pre-prepared 
materials and instructions sent to the parents about the electronic product to be used, the content and 
recommendations for their inclusion and participation. (5) The content of the electronic products must 
correspond to the expected core results in the educational direction "Surrounding world" for the relevant 
age group [10] and meet the requirements for scientific character and age adaptability. 

Safety comes first - an area that emphasizes the well-being of the child in the digital environment. An 
environment in which the child needs adults (parents, pedagogues) to encourage and guide the 
children's interests and maintain their natural curiosity, ensuring the adequacy of their early so-called 
STEM (Science - Technology - Engineering - Mathematics) experiences [11 ], by emphasizing the 
duration of the interaction in an electronic environment. 

It is a good practice to include various media formats for educational purposes, such as: 

1 Textual guidelines for conducting a specific activity, shared with the parents (text, images); 
2 Voice guidelines for conducting a specific activity, shared with the parents (video recordings, 

audio recordings); 
3 Videos for setting specific tasks, shared with the parents and children (animated cartoons, 

simulations). 

What these formats have in common is that they create a “play-educational environment” [12] in which 
pedagogues, parents and children confidently, critically and responsibly use the means of information 
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and communication technologies, engaging with them for learning, work and participation in society. 
Authors such as S. Moskovich, V. Valkanova, S. Karakehayova follow and deduce the effects of the 
indicated technological means, aimed at preschool children: Indirect effects - related to motivational 
processes or modeling of desired behavior, which facilitate the functioning of the pre-school age child 
in the environment. Direct effects - provoke the child's cognitive interests with their exciting 
attractiveness. Cognitive interest is one of the child’s personal qualities, a trait of character, manifested 
in inquisitiveness, curiosity and activity. These effects are expected to vary depending on the degree of 
cognitive and socio-emotional development of the child. [13] 

Information and media literacy - The authors V. Gyurova and S. Karakehayova define it as the child's 
readiness to accept the environment as a source of information, also called "open" environment for 
competencies, which according to V. Gyurova provokes child to express himself in the play and 
educational process and promotes [14] the physical, emotional, cognitive and social development of the 
child, who seeks, discovers, evaluates, uses in an appropriate way and manages the flow of information 
from various sources. This suggests that today the teacher is not the only and irrefutable source of 
information. In the face of modern media, he has a lot of corrective competition. Today, the teacher is 
rather a mediator between the knowledge and the child, a mediator between the nature and the child, 
taking into account "the picture, the child’s image of their world", a mediator in the education for 
sustainable development. 

Communication and collaboration - an area that includes interaction (text, voice and video interaction 
so that communication is effective), sharing, civic activity, collaboration in a digital environment. The 
child's interaction with technologies and digital media focuses on their use for research, analysis, 
synthesis, discovery, research, communication and collaboration. [15] 

Digital content that involves voice guidance from the pedagogue to conduct a specific activity, shared 
with the parents. Videos and audio recordings that provoke the interest of the child and the parent to 
children's information illustrated means: children's encyclopedias, books, photo albums, herbariums, 
etc. Together parents and children identify favorite characters and model them to include them in a 
shadow theater, a table theater. In addition, short videos of imitation games are "directed", which 
encourage children's physical activity at home, as well as games that stimulate creativity and 
participation of the whole family. Children's uniqueness and unique features of family members are 
filmed and shown - the result from the education of the preschool-age child in the area of competence 
“Mental health and personal development”. A list of valuable achievements and qualities specific to the 
child is prepared. In this way the child realizes that each person has their own gift and special qualities 
and that this makes them unique. [16] 

What is alarming is the finding of S. Karakehayova's research on the high percentage of parents who 
note a lack of communication with the child through special thematic books on physical, mental and 
social health. Of interest in this context are the titles "The Really Gross Body Book" by Emma Dodson 
and Sarah Horn, "It's Me, It's You," an encyclopedia for the youngest by Fiut Publishing, " It is okay to 
be different" by T .Parr [17] .The last title is dedicated to the right to personal identity and is related with 
the idea of oneself (physical, emotional). The following rights are referred to as "different": you may have 
fallen teeth (two or three), you may have a different nose, ears (large or small), skin or hair colour, as 
well as wear glasses. In applying the active approach children examine themselves directly and through 
a mirror, "look at" and "listen to" their own bodies. You may be different in height; experience different 
feelings: fear, confusion, pride, even get angry and talk about your feelings; say "no" to things you don't 
like; everything is fine when you finish last; have a worm as a pet; let your parents be different. You may 
have different friends, even if they are invisible; do something good for someone and for yourself; wish 
for something. 

Videos for setting specific tasks shared with parents and children (animated cartoons, simulations, 
videos, presentations and live videos). An opportunity for mediation between the knowledge - the child 
and the parent, is the use of didactic animated cartoons for educational purposes. Educational films 
make amazing scientific ideas understandable, arouse curiosity, provide preconditions for discussions 
and motivate the child to continue, to reveal the mysteries of the world around. They provoke children's 
active cognitive activity, which is a means of satisfying children's cognitive needs. Cognitive activity 
includes: external motives - stimuli and internal motives - interests, value orientations and motives. 
Educational films reflect the logic, chronology and sequence of the children's cognitive process: [18] 1. 
Perception of objects (sensory knowledge) 2. Manipulation with the object or materials that symbolize it 
(manipulative-operational knowledge); 3. Speech manipulation with information (with words, verbal 
knowledge), with the need to reach the meaning, understanding of knowledge (intellectual knowledge). 
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"Vitaminix" is an original series with a modern and attractive design in the educational program 
"Nickelodeon" and aims to introduce children to the interesting world of food and the benefits of healthy 
eating. Each episode is created according to the algorithm "learning through a small incident", [19] as 
the main characters (Victor and Sofia) are characters familiar to preschool-age children. They find 
themselves in a situation that reveals: The diversity of plants (vegetables and fruit) and animal species 
(for example: a rabbit, a turtle, a snail, a giraffe, etc.); The concept built on a problematic question: (for 
example: Echo, have you seen a rabbit with glasses?), which, as a result, provokes the child's cognitive 
interest in the associated signs and causal relationships. The importance of food as a source of energy 
for daily functioning, the growth and development of children, its influence on the main parts of the 
human body (Carrots strengthen bones, skin and provide you with good eyesight!). "Vitaminix"  presents 
in a fun way topics that successfully correspond to the educational content in the educational direction 
"Surrounding world" and areas of competence in the elements of the interdisciplinary complex (Civic, 
health, environmental and intercultural education), creating a dynamic experience for young viewers. 

Another opportunity for communication and cooperation between the kindergarten, parents and children 
are live videos from the interactive online workshops on the YouTube channel of the children's science 
center "Muzeiko" in Bulgaria, Sofia, "Muzeiko at Home". [20] The developments are based on theories 
of learning through play and applied activities, suggestopedia and other techniques for accelerated 
learning and development of the potential, discussed and described by a number of philosophers and 
pedagogues of the XIX century-Jean Piaget, John Dewey and Maria Montessori. The key question in 
each video is presented in an interesting and attractive way for the senses: "The Superpower of the 
Water", "A Fairy Tale of the Clouds", "The Superpower of the Soap", "A Memory Game", "The Plants 
Around Us", "Verses for the Letters" and others. They correspond with the topics "Water drops, sun 
rays", "I will celebrate May 24th", "Help me to regain my health", "The Sun, wind and water" and others, 
from the cognitive book of the program system "Hand in Hand" in the educational direction "Surrounding 
World" and its adjacent four cores, integrating areas of competence of Civic, health, environmental and 
intercultural education [21]  

The educational team of Muzeiko involves the child and the parent in transformational activities, through 
games-experiments and the so-called "scientific magic" by providing an opportunity for a verbal research 
behavior, which is considered a specific type of human examination, manifested in questions, as well 
as a non-verbal one - which is characterized by the physical activity of the child. That is a behavior 
through which the child gets the opportunity to satisfy their inherent curiosity and feel like a pioneer. [22] 
A. Podyakov defines two strategies of research behavior: locomotive examination (moving or changing 
the position of one's own body, relative to the examined object, without direct impact on it) and 
manipulative examination (by manipulating the object). In a visual and physical aspect, the child traces 
the hidden properties of food, objects, phenomena, things, substances, analyzes, observes stages of 
development and changes in phenomena, objects, things, substances. 

Creating digital content in which the parent and the child capture by photographing or creating a video 
of their "scientific" activity: observation, classification, investigation, interpretation and construction of 
explanations for cognitive tasks such as: "The superpower of insects", which turns into a starting point 
for sharing experience in an electronic environment. In this cognitive task, the child interacts with the 
parent and gets to know the body parts of the insect – the head, the torso, the abdomen, six legs and 
two antennae, in its habitat, finds out its superpower to use its color as a cover, or to carry food several 
times larger than its own body. Photos are stored digitally so that they can be viewed and shared 
electronically. As a result, the child searches for and selects information through digital and analog 
means: photos, drawings, applications, models of the creatures (from recycled paper), which they have 
found in the yard of their home, on the terrace, etc. This activity gives the child experience in using digital 
communication tools, complements their "picture of the world", getting to know bright and emotionally 
attractive objects and things. The child expresses assumptions, children's hypotheses on formulated 
cognitive tasks, which correspond to areas of competence from Ecological education "Water, soil, air" 
and "Biodiversity". In addition to the above, the child is involved in transformational activities through 
experiments and elementary tests in examples of specific topics on the water, soil and air: “The Water 
cycle – a garden in a glass”, “I save water”, etc., in order to discover their significance for the life of 
people, animals and plants, to reach conclusions and generalizations. The child indicates rules for 
environmental protection and describes the impact of some human activities on nature in "Society and 
the environment". The child shares habits in connection with the use of water. Family rules for saving 
water at home and rules for separate waste collection are derived [23]. They are derived as a result of 
the preschool-age child's education in the area of competence "Consumption and waste". The child 
traces the path of the paper and with the parent‘s help processes "old paper" in a blender, creating a 
mixture that they use to make models of animals, people, objects, etc. Classic and multimedia game 
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tools provide an opportunity for mediation between the knowledge - the preschool child - the parent and 
the teacher, the opportunity for the child to participate in their own transformational activity, through 
which they gain confidence in their cognitive powers and build motivation for excellence in knowledge, 
creating conditions for "the gamification of interaction". 

3 RESULTS 
1 The partnership of the parent with the pedagogical community is a kind of shared responsibility 

not only normatively set, as E. Sabeva emphasizes, [24] but also normatively supported. The 
opportunity of the parent to get involved in the "non-traditional" forms of interaction supports his 
orientation in the educational process in the kindergarten, as well as provokes the activity of the 
parent to support the educational institutions. 

2 Through the means of information and communication technologies parents and pedagogues can 
be mutually useful in the selection and sharing of children's literature, which will help the child to 
explain and supplement "their picture of the world" in an understandable, entertaining form with 
appropriate clarity. Communication between children and parents is stimulated, which is a 
condition for the sustainable development of the preschool-age child. 

3 There are outlined opportunities for parents to discover the strengths of the child by encouraging 
and expressing confidence in their abilities, monitoring and supporting their initiatives. Thus, the 
child's view, as E. Sabeva emphasizes in her book "Family Education", focuses on self-esteem 
and on their own unique qualities. [25] 
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INTRODUCING SHORT EXAMINATIONS PRIOR TO THEORETICAL
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Abstract

Introduction: 
Keeping students engaged on a daily basis is a common challenge teachers have to face. Different
strategies have been developed to overcome this issue. It is important for students to keep their study
constant and not to relegate it to the last week or moments before the exam, this way they can solve
doubts that might arise, assess if they are well-prepared or acquire professional knowledge that could
transcend beyond the exam.

Objective: 
The aim of this study was to introduce multiple answer short examinations prior to the initiation of every
theoretical class in a subject of the Degree in Physical Therapy in order to keep the students up-to-date
and engaged by reviewing the content that was taught on the previous class.

Materials and method: 
The subject Pathology and Therapeutic Approach of the Cardiovascular and Respiratory Systems is a 6
ECTS credit basic formation given in the second year of the Degree in Physical Therapy. Students are
taught the clinical presentation, diagnosis, and initial treatment of different pathologies we can have in
the respiratory and cardiovascular systems. It is important to ensure that they know these elements of
the different pathologies because it is going to serve as a base for further subjects they will take.

Teachers have to ensure that the content they are delivering is well-understood and that students are
keeping a continuous engagement on their class. This is in order to assure that students progress in the
degree to further subjects were this content is going to be of considerable importance.

Therefore, before beginning a new class, teachers created a short, 3-question exam that was to be
solved collectively by the whole class. This exam would only take a few minutes and will not incur in the
development of the class that was to be taught that same day. Teachers would randomly ask any
student what they thought the answer could be and asked the rest of the class to reason this answer and
to debate whether or not they believe it was the correct answer. His Once this exam ended, regular
classes were reprised.

Results: 
Introducing short examinations prior to theoretical classes was received positively by the students.
Students even asked for the exams on a daily basis, and used these exams both to refresh what was
given the day before and as a training tool for the final examination. Therefore, introducing short exams
before theoretical classes is an efficient alternative in order to keep the students engaged.

Keywords: Covid-19, active learning, teaching innovations.
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VISUAL LITERACY APPLICATION IN CULTURAL TOURISM 
EDUCATION: VIRTUAL REALITY ASPECT 

Kamelia Planska-Simeonova, Tereza Trencheva, Evelina Zdravkova 
University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
Introduction: The virtual present implies a wide application of technological solutions in various aspects 
- in terms of education, science, culture and economy. The learning process, whether formal or informal, 
aims to actively build knowledge through certain learning activities, sometimes supported by technology. 
An important condition for successful learning is the motivation of students, and it can be stimulated and 
maintained through professional and understandable educational multimedia content - audio-visual 
(educational scientific or documentary films), visual (a variety of illustrative material, diagrams, 
infographics, photographic images), virtual reality (special projects, reconstructing real or unreal places 
and objects). 

Presentation: The present study was prepared in connection with the objectives of a research project 
on the topic: "Application of mixed reality in the teaching and promotion of cultural and historical heritage 
in the university information environment." First, the essence of visual literacy and the competencies 
that are built as a result of such training are analysed; secondly, the focus is on clarifying the link 
between visual literacy and cultural tourism education; thirdly, the symbiosis between visual literacy, 
virtual reality and their role and significance for students studying specialties related to cultural tourism 
is analysed. 

The aim of the current study is to examine the benefits of one of the latest technological developments, 
Virtual Reality applications (VR applications), in the context of cultural tourism education and to find out 
the correlation between these two concepts with the visual literacy of the students in this educational 
field.  

Results: As a result of the study, it was concluded that due to the global pandemic COVID-19 there are 
prerequisites for the development of additional skills and competencies of students studying specialties 
related to tourism and cultural heritage. The benefits of visual literacy and virtual reality training were 
discussed, and in conclusion it was concluded that visual literacy training of future specialists in cultural 
heritage and tourism is an opportunity for interactive experience and access to knowledge. 

Conclusion: It is foreseen that virtual reality technologies will lead to revolutionary changes in the tourism 
industry. Benefits of the current VR applications for cultural tourism education and the importance of 
visual literacy were shortly summarized. It can be concluded that virtual reality applications as part of 
visual literacy will have an important role in future cultural tourism education developments.  

Keywords: visual literacy, virtual reality, VR applications, cultural tourism, training, education. 

1 INTRODUCTION AND BACKGROUND 
A vision of Europe has been shaped by educational and cultural concepts over the decades. One of the 
main goals of the European Union at present is to use education and culture as the main tools for change 
and development in terms of the economy, social cohesion, job creation. The package of measures 
needed to build the European Education Area includes key competences for lifelong learning, digital 
skills, common values and inclusive education. [1] 

“The Creative Europe” program, covering the 2021-2027 realization period, implies the following: good 
education and learning, the importance of culture and creativity, and not least, the need to develop 
competences according to the needs of young people. Steps in this direction are to foster the emergence 
of new talents, improve digital and media literacy, and not least visual competence. [2] 

Technological development and the use of the Internet have provided countless opportunities for various 
scientific and business industries to develop virtually. Digital resources are created in the institutions 
where cultural heritage is preserved, protected and promoted - libraries, archives, and museums. Every 
tourist adventure is accompanied by visits to cultural institutions (libraries, archives, and museums) and 
cultural heritage sites. Today, individual institutions and sites have their "business card" on the Internet 
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in the form of a website or have an official page on a social network. Tourism is one of those industries 
that for several decades has found its virtual dimension in the form of the so-called “smart tourism”. 
Modern users of culture use technology for preliminary research or information. 

After the global pandemic COVID-19 broke out in 2020, tourism changed its appearance due to the 
inability of people to travel freely, tourism suffered heavy financial losses, hundreds of people lost their 
jobs. Regardless of what is happening, society needs its dose of culture, including theater performances, 
music concerts and opera, cinema, access to museums, galleries, archives, libraries, travel. In the 
context of the proposed study, we focus in particular on cultural tourism in its virtual expression (as a 
virtual experience), which is in fact a multimedia experience visualized by means of photography and 
virtual or augmented reality. In order to create a virtual experience, it is necessary to use visualization 
tools. As we live in a time of constant visual stimuli we believe that it is necessary to upgrade the skills 
of visual communication in every field, such as cultural tourism. 

2 METHODOLOGY 
The aim of the current study is to examine the benefits of one of the latest technological developments, 
Virtual Reality applications (VR applications), in the context of cultural tourism education and to find out 
the correlation between these two concepts with the visual literacy of the students in this educational 
field.  

With the introduction of mobile educational applications as well as new technologies such as virtual 
reality and "expanded reality", a new training policy is being developed at the University of Library and 
Information Technology. [3] In the project “Application of mixed reality in the teaching and promotion of 
cultural and historical heritage (CHH) in a university information environment” is intended to be used on 
3D technologies in the teaching and promotion of cultural and historical heritage, on the other hand, in 
the course of the project the essential role, significance and connection with the digital, media and visual 
literacy is understood. In this study, the focus is on visual literacy application in cultural tourism 
education: virtual reality aspect. 

First of all, for the purposes of the report, definitions of the individual concepts are presented - visual 
literacy, cultural tourism, virtual reality, virtual tourism; the competencies that develop as a result of 
specialized training in visual literacy are summarized, the connection between visual literacy and training 
in cultural tourism is studied. 

Secondly, the relationship between visual literacy and cultural tourism education has been explored, 
and an overview of the nature and forms of cultural tourism has been prepared. A study was made of 
universities in Bulgaria offering training in cultural tourism in order to analyze the professional 
competencies that students will acquire after completing their bachelor's or master's degree in "Cultural 
Tourism". The focus is on whether there is training related to visual literacy or virtual reality. The study 
was conducted through the official websites of the institutions: University of Veliko Turnovo "St. St. Cyril 
and Methodius" [4], University of Plovdiv “Paisii Hilendarski” [5], South-West University “Neofit Rislki” 
[6], Sofia University “St. Kliment Ohridski” [7], New Bulgarian University [8], Varna Free University [9].  

Thirdly, we explore the relationship between visual literacy, virtual reality and the need to study them in 
the field of cultural tourism. A brief analysis of the nature and application of virtual reality, which direct 
our research to virtual cultural tourism. The phases of marketing development are summarized, in 
particular the visualization of a given object, depending on whether the object is real or non-existent, 
several destinations are indicated; the stages for creating a quality virtual experience are described. 

3 RESULTS 

3.1 The nature of visual literacy and the competencies that develop as a result 
of such training 

Visual literacy can be explored in several aspects: Visual Images Studies, Visual Literacy Studies, Visual 
Practices Studies, Visual Culture Studies, Visual Media Studies, Visual Communication Studies, Visual 
Representation Studies, Visual Semiotic Studies, Visual Rhetoric Studies. In the educational process, 
the visual image has a leading role, because the visual dominates over the verbal. Visual images are 
reproduced in models that the individual evaluates, analyzes, synthesizes, turns into experience. The 
implementation of visual communication is achieved through the so-called - "visual code", which is an 
abstract language of lines, shapes and colors. 
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In 1969, John Deebs proposed his definition of the term "Visual Literacy" by linking it to a group of visual 
competencies that can be developed through viewing, including other sensory experiences and sensory 
experiences. The development of these skills is essential for normal human life. When developed, they 
enable the visually literate person to distinguish and interpret visible actions, objects, symbols, natural 
or man-made, that he encounters in his environment. The visualization of information can be 
distinguished in two directions: visualization of knowledge (visualization of ideas with the help of 
images) and visualization of information (visual, abstract presentation of information for the purpose 
of cognition). [10] 

The European framework for citizens' digital competence provides the development of visual 
competence. Visual literacy, in the context of the present study, is seen as an opportunity to develop 
the abilities of learners through visual aids - multimedia materials and virtual reality. The ability to create 
or analyze various such resources - visual or audiovisual - is a form of literacy - visual literacy, which is 
as important as reading and writing skills. Visual literacy is a creative learning strategy - an essential 
component of teaching methodology and real life, it is also a factor and condition for effective 
communication, the subject of countless studies over several decades. Particularly interesting is how 
the ideas related to visual competence cross the disciplines in the arts, humanities and social sciences. 

Wileman (1993) defines visual literacy as “the ability to ‘read’, interpret, and understand information 
presented in pictorial or graphic images”. Associated with visual literacy is visual thinking, described as 
“the ability to turn information of all types into pictures, graphics, or forms that help communicate the 
information”. The ERIC definition of visual literacy is “a group of competencies that allows humans to 
discriminate and interpret the visible action, objects, and/or symbols, natural or constructed, that they 
encounter in the environment” (http://searcheric.org/). Robinson (as quoted in Sinatra, 1986) describes 
visual literacy as “an organizing force in promoting understanding, retention, and recall of so many 
academic concepts with which students must contend”. And lastly, Sinatra defines visual literacy as “the 
active reconstruction of past visual experience with incoming visual messages to obtain meaning”, with 
the emphasis on the action by the learner to create recognition. [11] 

Frank Serafini proposes the following definition – Visual literacy was originally defined as a set of visual 
competencies or cognitive skills and strategies one needs to make sense of visual images. These visual 
competencies were seen as universal cognitive abilities that were used for understanding visual images 
regardless of the contexts of production, reception, and dissemination. [12] Visual literacy is related to 
disciplines such as art history, semiotics, media, anthropology, etc. 

Encouraging to improve the visual competence of the public is necessary, because we live in a time 
with the constant use of visual simulation and virtual images. Using it in visual language is a powerful 
tool for perception in modern communication. In this context, Emiliana Georgieva proposes another 
concept - "visual intelligence", which is characterized by skills for observation and analysis. The visually 
intelligent person has the ability to analyze visual perceptions. [13]  

In 2011, the Association of College & Research Libraries (ACRL) introduced Visual Literacy 
Competency Standards for Higher Education. According to ACRL, literacy and contemporary culture in 
the 21st century are related to visual media and illustrative material. Visual culture can be differentiated 
as - the commitment of each individual to a visually oriented society. The Visual Literacy Standards were 
developed in the context of the Information Literacy Competency Standards for Higher Education. Visual 
literacy is a set of abilities that enables an individual to effectively find, interpret, evaluate, use, and 
create images and visual media. In an interdisciplinary, higher education environment, a visually literate 
individual is able to: identify and use cleverly visual materials effectively and efficiently, to interpret, to 
analyze and evaluate the importance of visual content, to design their meaningful images and visual 
media. 

Visual literacy is a skill for analyzing visual information, but it is also associated with our ability to create 
it, and this is achievable through photography, video recording, graphic design, virtual reality, 
augmented reality. In the next section, we explore the relationship between visual literacy and cultural 
tourism education, following the concept of Visual Literacy Competency Standards for Higher Education. 

3.2 Clarifying the link between visual literacy and cultural tourism training  
Cultural tourism includes cultural heritage, museums, theaters, archaeological sites, historical cities, 
industrial sites as well as music and gastronomy. Cultural tourism can also be an unintentional part of 
the tourism experience, whereby cultural immersion. The World Tourism Organization (WTO) (1985) 
broadly define cultural tourism as the movements of persons who satisfy the human need for diversity, 
tending to raise the cultural level of the individual and giving rise to new knowledge, experience and 
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encounters. [14] Cultural tourism has also been defined as 'the movement of persons to cultural 
attractions away from their normal place of residence, with the intention to gather new information and 
experiences to satisfy their cultural needs'. [15] 

Cultural tourism can be cultural-historical, related to the material and intangible heritage (museum, 
archeological, cultural-religious, ethno-folklore, etc.); festival, event or creative tourism; religious and 
pilgrimage tourism; culinary or wine tourism. [16] Tourists search for their adventure destination through 
various tools such as specialized sites, public social media pages, virtual touring platforms. Online 
communication, social networks and computer technology are changing the general cultural 
environment of society, in particular cultural tourism. 

Developing it a cultural product and tourist animation can be achieved by producing live, through 
photography, virtual or augmented reality. Dealing with any form of tourism, professionals should have 
visual competence (skills to visualize information) in order to be able to actively participate in the 
visualization of tourist attractions, tours, preparation of websites and profiles on social networks, the 
preparation of advertising campaigns, of course it is not necessary to be professional photographers, 
videographers or graphic designers.  

For the purposes of the report, a study was made of universities in Bulgaria offering training in cultural 
tourism, analyzing the professional competencies that students will acquire after completing their studies 
in a bachelor's or master's degree. The study was conducted through the official websites of: University 
of Veliko Turnovo "St. St. Cyril and Methodius" (bachelor's program) [4], University of Plovdiv (bachelor's 
program) [5], Southwestern University (bachelor's program) [6], Sofia University (master's program) [7], 
New Bulgarian University (master's program) [8], Varna Free University (Master's program 
"Management of Cultural Tourism") [9]. Reference is made in the curricula and qualification 
characteristics regarding what disciplines the students study, whether there is training related to virtual 
tourism, visual literacy, virtual reality. As a result of the study can be summarized, that educational 
programs on cultural tourism offering theoretical and practical training of students as a result of training 
graduates have the necessary skills to carry out independent professional work and running a team in 
the field of cultural tourism. Students have the opportunity to work in the field, have legal training, expert 
skills and competencies on the theory and history of culture, the richness of our tangible and intangible 
cultural heritage, patterns and achievements in the development of contemporary Bulgarian culture. 
Career development of graduates can develop in various national, regional and municipal institutions, 
organizations and alignment, tourist companies, cultural institutions - museums, galleries. At the 
moment, training in visual literacy, virtual tourism or virtual reality is not conducted, which can be 
considered a disadvantage. For several decades, both the concept of visual literacy and the technology 
for creating virtual reality, respectively virtual cultural tourism, have been developing. 

3.3 The symbiosis between visual literacy, virtual reality and their role and 
significance for students studying a specialty and related to cultural tourism  

Visual literacy and virtual reality are important components in the education and training of future guides, 
specialists dealing with a specific type of tourism or working in a cultural institution preserving material 
heritage. Preliminary training related to the analysis and creation of visual content implies more 
successful career development, as the modern tourist is looking for visual information and an 
unforgettable experience.  

According to Dimitar Dobrevski, there is a significant deficit in terms of visual literacy. At present, the 
digital presentation of cultural objects should be subject to the visual aesthetic aspects related to shapes, 
colors, compositional organization. [17] 

The development of electronics and computer technologies are prerequisites for improving the forms of 
illusion. In the 1930s a story by science fiction writer Stanley G. Weinbaum (Pygmalion's Spectacles) 
contains the idea of a pair of goggles that let the wearer experience a fictional world through 
holographics, smell, taste and touch. In the mid 1950s cinematographer Morton Heilig developed the 
Sensorama. Morton Heilig's next invention was the Telesphere Mask (patented 1960) and was the first 
example of a head-mounted display (HMD). In 1961, two Philco Corporation engineers (Comeau & 
Bryan) developed the first precursor to the HMD as we know it today - the Headsight. It incorporated a 
video screen for each eye and a magnetic motion tracking system, which was linked to a closed circuit 
camera. Ivan Sutherl and described the “Ultimate Display” concept, which includes a virtual world based 
on HMD and 3D sound, Computer hardware, The ability users to interact with objects in the virtual world 
in a realistic way. 1966 - Furness' Flight Sim - Thomas Furness is credited with kick starting the 
development of modern flight simulator technology. In 1969, Myron Kruegere developed the concept of 
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"Artificial Reality ". Until the 1980s, a lot of research and experiments were done related to illusion and 
the virtual. [18] 

Conditionally, several stages of the development of VR can be distinguished: in the 60s the technology 
was used by the military and NASA, in the 70s the research was transferred to the universities, in the 
80s the systems were commercialized, in the 90s For years, VR technologies have been integrated into 
digital animation, 3D graphics, databases and www. 

In 1985, Jaron Lanier developed the VPL technology - Visual Programming Language. Although virtual 
reality technologies have been developed for several decades, it was not until 1987 that Lanier proposed 
the following definition: virtual means closeness, and reality means what one experiences [19] VR refers 
to interactive, computer-generated images and hardware. In 1989, VR was used by NASA to train 
astronauts. 

In 1996, Brandon Plewe at the University of Buffalo registered “Virtual Tourist” as a trademark in the 
US, but bandoned the trademark in 1997. [20] Shortly thereafter, two German computer science 
students, Tilman Reissfelder and Thorsten Kalkbrenner at the University of Karlsruhe, registered the 
URL. The origin of Virtualtourist to provide a Web-based map of all servers on the Internet. This project 
was nominated for “Best Navigation Aid” at the Best of the Web Awards at the First International 
Conference on the World-Wide Web. Within a few years, several sites appeared, such as VirtualTourist 
Travel Guides, VirtualTourist.com. 

In the 1990s, virtual reality also found application in the film industry, game consoles. In 2007, Google 
integrates Uslu Gata Street View. In 2012, the Oculus Kickstarter technology was developed. [18] For 
several decades, we have witnessed rapid changes and integration of VR in various fields of science 
and business. 

The earliest attempts to create virtual reality are panoramic paintings painted by artists in the 19th 
century, which depict historical events or scenes. Another phenomenon that has contributed to the 
development of virtual reality is stereoscopic photography based on binocular vision. First described in 
1832 by English physicist Sir Charles Wheatstone, stereoscopy was improved by Sir David Brewster in 
1849. [21] 

VR is a computer-generated environment in which one can interact or explore. This environment is 
simulated for some purpose and has a purpose. In fact, the following separate tools are available: natural 
interface for 3D space navigation, stereoscopic view, normal scale, ability to interact with virtual objects, 
well-designed illusion, sharing the virtual environment through network applications. The main elements 
of VR are stereoscopic photography, three-dimensional graphics, behavior simulation, navigation 
devices and immersion in VR systems. The characteristics of VR are: artificiality, interactivity, three-
dimensionality, semblance of reality. According to the purpose of the VR system, the following areas of 
application can be classified: simulators, educational games, entertainment games, multimedia. VR 
technology can be used for scientific purposes, training, engineering design and production, architecture 
and planning, aviation, medicine and more. Revenge VR in the present we are talking about "augmented 
reality" - additional sound, graphics, text, animation, video are used. Augmented reality uses computer 
graphics to project a resemblance to natural reality. [22] 

The development of visualization and illusion technologies presupposes effective digital reproduction of 
reality, therefore in the field of cultural tourism - objects can be computer - modeled images. Virtual 
tourism or virtual tourism experiences is the use of technology to artificially create or enhance an 
experience for tourists. The virtual experience is a type of interaction that can be done through 
headphones, 3D glasses and gloves.  

The tourism goes through several phases of development, as a major tool and the construction is the 
visualization: marketing and promotion (virtual tourism as a marketing tool); Enhancing the tourism 
experience (5D rides at theme park s to sensory activities being implemented at museums); The 
development of virtual tourism experiences (artificial tourism experience); Physical holidays are 
replaced with virtual experiences (alternative ways to take their holiday); Impossible adventures through 
virtual means (An 'impossible adventure' could be a person visiting a destination virtually because they 
do not have the funds to do so physically, or a person who cannot swim undertaking deep-sea diving, 
for example). [14]  

In the travel industry, virtual tourism and virtual reality (VR) have mostly been used as marketing tools. 
[23] The aim is to attract users to destinations, attractions, museums. The following can be done: a 
virtual visit to a real object, for example through Google Earth or a virtual tourist; you can visit a non-
existent place, for example through Second Life - a platform in which a personal virtual experience is 
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created. [24] The following types of virtual tourism can be distinguished: Try before you buy (Virtual 
reality and virtual experience software allows potentially customers to ‘try before they buy’); Visit real 
places without leaving your sofa (Google Earth); Visit places of the past (Using current images alongside 
computer generation projections, developers are able to design software which allows tourists to 
experience types of tourism that are no longer available); Visit areas that are inaccessible (virtual tour); 
Visit areas that do not exist (It is effectively an online world in which you are able to create a virtual 
representation of yourself, called an avatar, and connect with various places and people. Second Life is 
the most well-known platform offering this type of virtual tourism). 

An advantage of virtual tourism is that with the help of technology an object from the past can be 
designed. This is achieved through current images, data algorithms, software products. Virtual tourism 
has been growing as an industry over the last decade, and in 2020, due to the COVID-19 World 
Pandemic, it was an alternative for a very large part of the population to visit a place or event and have 
a pleasant virtual experience. 

In order to create a quality virtual experience, it is necessary to go through several stages: identifying 
the purpose of the experience, defining the target group, planning, respectively, and content production, 
distribution of the finished virtual product on social networks, standalone platform or otherwise the last 
step is to analyze and improve the service. Planning stage and producing content suggests that it is 
necessary founders have rich culture, including visual culture. 

Alessandra Marasco focuses on the latest frontier of immersive storytelling rivalling feature films, 
cinematic virtual reality, which can immerse users into 360-degree films making them feel like living the 
story. [25] The role of VR is becoming increasingly important in the museum context because it is helping 
museums overcome two major issues they currently face: authenticity and new museology. The British 
Museum, Museo del Prado, and Vatican City have launched VR to provide their visitors with spectacular 
immersions. [26] 

Virtual tours are possible in sites such as: Louvre; Yosemite National Park; Buckingham Palace; Great 
Wall of China; Colosseum; Statue of Liberty; Catacombes of Paris; Great Barrier Reef; Mount Everest 
and etc. [14, 23]. 

The application of the simulation as a tool for visualization of the past allows to restore and study objects 
and places from the past. Examples are:  

• Visualising Angkor- For more than 10 years, the Visualising Angkor Project has explored the 
visualisation of diverse 3D reconstructions of greater Angkor; [27] 

• Giraffatitan dinosaur: Back to life in 360 VR. [29] 

In the context of the study suggest the following model of training in visual literacy specialists 
in cultural tourism : theoretical and practical module. The theoretical part, students will be familiar 
with the essence of visual communication standards for visual literacy means for visualization of 
information techniques and compositional principles in photography, stages of creaturing computer 
animation. It is also planned to acquaint students with the nature and ways to create products of virtual 
or augmented reality. It is conducting exercises in photography, including photographing objects and 
artefacts in specialized secondary and, preparation of promotional materials and online publications 
containing some visualization, participation in the construction of virtual or augmented reality. Such 
training will enrich the visual literacy of students and motivate them to use their visual competence in 
their work. Furthermore, there is no need specialist cultural tourism be professional photographer, 
cameraman, animator or designer, but need to be aware of how to create a vision of a Kul Touraine 
product or object of cultural heritage. Every museum, gallery or tourist attraction maintains a gallery of 
images or has 360 VR, sometimes so has been prepared by a professional, sometimes were the work 
of employees working there.  

4 CONCLUSIONS 
As a result of the study, it was concluded that due to the global pandemic COVID-19 there are 
prerequisites for the development of additional skills and competencies of students studying specialties 
related to tourism and cultural heritage. The benefits of visual literacy and virtual reality training were 
discussed, and in conclusion it was concluded that visual literacy training of future specialists in cultural 
heritage and tourism is an opportunity for interactive experience and access to knowledge. 
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Cultural tourism aims to preserve culture and art in a global aspect, and of course the authenticity and 
identity of cultural objects should not be lost. It is in the present, and the future specialists dealing with 
cultural tourism to prepared and participate in the realization of tourist attractions and tours through other 
means such as photography or virtual reality. To this end, it is necessary to work on visual and digital 
competence (literacy) so that the culture of society can be maintained through information and 
communication technologies. The visually competent person can not only analyze what he sees, but 
also improve in terms of creating visual information. Therefore, we believe that it is necessary in the 
professional competencies of cultural tourism professionals to develop and include training in visual 
literacy to prepare them, if necessary, to participate in the creation of alternative virtual attractions and 
experiences. [29, 30] 

A good practice in visual literacy training is the use of photography or the creation of virtual reality. VR 
allows to conduct research and interactions with cultural artifacts in physical annular space or Virtual 
Area with the order. The effectiveness of visual literacy and virtual reality education has a leading role 
in disseminating knowledge and experience about cultural heritage. Virtual reality (VR) as a tool to 
improve accessibility at heritage sites. 
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Abstract 
The Socioscientific issues (SSI) approach has been proven to be effective in promoting scientific literacy. 
Although, little research has been done on the application of this approach at the early elementary 
school level. The few existing studies report that SSI-based learning is important because it allows 
students to connect scientific knowledge to social issues, laying a valid foundation for more complex 
reasoning and understanding in their future scientific learning. On the other hand, elementary school 
teachers feel more comfortable in implementing SSI in classroom because they usually teach across 
subjects. However, these teachers may face some concerns in implementing this approach, similar to 
those already reported by teachers at higher grade levels. Given this, it is important to identify in the 
curricula opportunities to explore SSI in order to be able to design ways of empowering elementary 
school teachers. To achieve this goal, in our work we i) conducted a literature review to inform the 
development of a framework to identify and categorize SSI, and ii) applied the framework as categories 
of analysis to identify opportunities to explore SSI in the Portuguese curriculum from 1st to 6th grade. Our 
findings shows that the Portuguese official documents present 33 opportunities for students to engage 
in SSI-based learning, most of them related to environmental issues and in smaller number health-
related issues. These results may inform the development of future research and the development of 
educational proposals focused on these education levels. 

Keywords: Socioscientific issues, Science Education, Elementary school, Curricula analysis. 

1 INTRODUCTION 
Science education should contribute to increase students' scientific literacy, to improve their ability to 
understand science, and how this knowledge is produced, ensuring that more citizens can apply this 
knowledge in their daily lives and participate in scientific debates and discussions [1]. To achieve these 
goals, several organizations, researchers and educators in science have highlighted characteristics, 
mainly in terms of knowledge and skills, that are expected from a scientifically literate person [2]–[8]. [4] 
defines scientific literacy in four interrelated aspects, contexts, knowledge, competence, and attitudes, 
that combined will result in the ability to assess, apply and understand scientific knowledge and the way 
it is produced. It is widely accepted that scientific literacy is essential for exercising responsible 
citizenship, since citizens are increasingly faced with science-based problems in their daily lives which 
require informed decisions that will consequently impact society. Given its importance, some entities 
advocate that K-16 science education should be provided within the context of personal and societal 
issues so that these students are better prepared for the future [9], [10].  

Since the late 1970s, many science education researchers have attempted to address the need to 
empower students with scientific literacy by developing a theme of study that reflects the combined 
influences of science, technology, and society [11]. According to the same authors, the science, 
technology, and society (STS) education assumes that science education is more meaningful to 
students when placed in context of how science affects technology and how technology affects society. 
However, some authors have identified the limitations of this approach. For example, [12] noted that 
many of the issues under study in a STS curriculum weren’t interesting or relevant to students because 
they were distant from their everyday personal experiences (e.g., nuclear power, global warming). [13] 
and [14] mentioned that STS approach didn’t directly address the personal and individual moral and 
ethical development of students. [15] argued that the fundamental purposes of STS education were 
diverse and incoherent. [16] defined STS approach just as a context for science education. And [17] 
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argued that the STS education, as practiced, was more aligned with the “ready-made science” notion 
rather than the constructivist “science-in-the-making” notion. To overcome these limitations, a new 
approach has emerged, the Socioscientific Issues (SSI) approach, identified as a more developed 
pedagogical strategy, focused specifically on empowering students to consider science-based questions 
and decisions made in regard to their own lives, as well as the physical and social world around them, 
and additionally, considering the ethical dimension, the moral reasoning and the emotional development 
of students when discussing scientific topics through social discourse and interaction [11]. 

Over the last two decades, SSI approach has been proven to promote scientific literacy in students [18]. 
SSI are complex, ill-structured and controversial societal problems with links to scientific ideas and 
principles, without a simple and clear-cut solution [19]. This kind of issues can be informed by various 
ideas and perspectives, such as economic, political and ethical [20]. The SSI pedagogical approach has 
been advocated by several authors as effective for involving students in learning opportunities that 
bridge school experiences with social contexts, promoting the development of meaningful learning. 
Besides the learning of disciplinary content [21], [22], this approach allows students to a) actively 
involved in the construction of knowledge and b) make informed decisions, analyze, synthesize and 
evaluate varied sources of data and information [18], [23], [24], there are also mentioned impacts on c) 
understanding of nature of science [25], [26], d) advances in reasoning [27] and more specifically 
informal reasoning [28], e) engaging in argumentative practices [29] and improving argumentation skills 
[30], [31], f) encourages functional scientific literacy and character [32], [33], g) increasing moral, ethical 
and social sensitivity [18], [23], [24], [34], [35] and moral reasoning [36], [37], h) developing empathy 
and perspective-taking skills, i) sense of socio-scientific responsibility and j) understanding the 
complexity of connections inherent within contextualized science learning [18], [23], [24]. 

However, the majority of data are obtained from middle school [38], [39], high school [40], [41], pre- 
service teachers [42]–[44] and in- service teachers [45]. Some authors have highlighted the limited 
number of studies at elementary school levels [46]–[49]. More specifically, [48] argued that researchers 
have been ignoring those students. [49] provided one possible explanation for this fact, suggesting that 
it might be due to the concern for elementary students’ insufficient prior knowledge in science and 
underdeveloped understandings of society and morality. Nevertheless, few studies provide some 
empirical information about how SSI could support elementary school students’ learning or if they are 
able to address these kinds of issues. [48] research shows that SSI can be used at elementary school 
level and that these students use not only logic reasoning but also emotions and intuitions when looking 
for an answer for SSI. [46] findings showed that model-based reasoned increased elementary school 
students’ consideration of complex patterns with causal interactions of a SSI. Moreover, just like other 
students, elementary school students also learn about complex issues and their effects on their 
communities (such as pollution, global warming, and deforestation) through their parents, television, 
movies and media [50], so they aren’t blank slates regarding scientific knowledge or complex issues 
[46]. On the other hand, given that elementary students often have difficulties understanding how 
scientific content is relevant to their lives [47], SSI offers students opportunities to engage with scientific 
concepts that are linked to real issues that often have an impact on their lives and communities [51]. 
[49] also argued that SSI-based learning is important for these students because connecting science 
knowledge with social issues at these levels lays valid grounds for more complex reasoning and 
understandings in their future science learning. 

In the classroom, teachers are the ones in charge of implementing this approach. [52] emphasized that 
elementary school teachers feel more comfortable than secondary teachers in implementing SSI in 
classroom because they usually teach across subjects, which enables them to draw on different 
experiences, resources and supports. However, in the study conducted by [47] with elementary pre-
service teachers they found concerns about students’ knowledge and understanding capacity, beyond 
time constraints, confidence lack and obstacles implementing the SSI framework. Additionally, it is 
expected that elementary school teachers may also face the problems already identified at higher 
education levels, such as the lack of pedagogical knowledge and the unavailability of teaching materials 
[50], [53]. 

Thus, it is important to identify in the curricula opportunities to explore SSI to be able to design ways of 
empowering elementary school teachers and to develop support materials in the future, taking 
advantage of the fact that they are more comfortable with this approach and counteracting the problems 
they may face. To the authors’ knowledge, no study has analyzed the Portuguese basic education 
curriculum looking for SSI nor are there any studies that have looked for STS teaching opportunities in 
the most recent official documents. [54] searched for STS teaching opportunities in the official 
documents previously used for basic education between 11 and 12 years old, and their findings showed 
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that the curricular guidelines aren’t fully in line with the STS approach recommendations. Given this gap, 
and since the incorporation of SSI into elementary school curricula is not common, we defined one 
research question: 

1 How many opportunities are there to explore SSI in the Portuguese basic education curriculum? 

To answer our research question, with this work we aim to: i) identify in the literature illustrative examples 
of SSI to clarify the concept and develop a framework to perform the curriculum content analysis and ii) 
identify in the Portuguese curriculum opportunities to use this approach.  

2 METHODOLOGY 
To answer our research questions, we have conducted our study in two phases. First, we performed a 
literature review to identify the mentioned SSI examples on previous studies to inform the development 
of the framework to perform the curriculum content analysis. In a second phase, based on the previously 
developed framework we carry out an analysis of the Portuguese curricula from the 1st to the 6th grade 
to identify opportunities to explore SSI. The two phases are described below. 

2.1 Literature Review 
To identify the illustrative examples of SSI we conducted a literature review. The search was 
implemented using the Web of Science database, which although less inclusive compared to other 
databases, contains papers that are more recognized, valued and used by the scientific community [55]. 
To identify the papers, we used the keywords "socioscientific issues” or “socio-scientific issues”, as both 
nomenclatures are used, combined with the keyword that define the interest area of this work “science 
education”. All the keywords were searched for as topics, which means they would be present in the 
title, abstract and keywords. In this initial search, no time restrictions were made. From all the results 
we selected the 5 most cited papers, considering the high citation as a recognition of the importance of 
these papers to the scientific community. To include more recent papers, we carried out the same search 
but restricted the time between 2015 and 2021, and once again we selected the 5 most cited. 

The 10 papers, selected according to the above-mentioned criteria, were analysed by the first author 
that first read and registered the following characteristics from each study: a) the publishing journal, b) 
the type of paper (e.g., theoretical, review or empirical), and c) the number of citations according to the 
Web of Science (see table 1). As a result of the first floating reading, through content analysis [56], 
categories and subcategories were created to organize the SSI examples found.   

2.2 Curricula analysis 
In Portugal, compulsory education starts at the age of 6 years old and extends for 12 years [57]. 
Compulsory education includes three cycles of basic education (until 9th grade) and three years of 
secondary education. In basic education, the subjects are common to all students and in secondary 
education, students can attend either science or humanities courses, which have common and specific 
subjects for each branch, or they can attend professional courses [58]. Focusing on basic education, 
where the purpose of this study is placed, the first cycle is attended by students from 6-10 years-old (1st 
to the 4th grade), and a single teacher is responsible to teach several subjects that include Portuguese, 
mathematics, study of the environment, artistic education, physical education and citizenship and 
development. These students also have to attend English lessons [58]. During this cycle, science 
education is addressed in the study of the environment, which aim to develop content knowledge and 
skills in biology, geology, physics, chemistry, geography, history and technology [59]. From 5th to 6th 
grade (11-12y students), the second cycle of basic education, each subject is taught by specialized 
teachers in each field. For these two cycles and for each subject, the learning goals are determined by 
the national official programs, and additionally, the school boards are allowed to determine up to 25% 
of the annual standards. The national official programs, named essential learning goals, detail the 
content learning and skills that should be developed by all students during basic education. For that 
reason, to identify opportunities to explore SSI in the Portuguese basic education curriculum, we 
analyzed the Official Essential Learning Goals documents for Study of the Environment, where the 
Science contents are included [60] from the 1st to 4th grade and the Official Essential Learning Goals 
documents for Natural Sciences [61] of the 5th and 6th grade. A content analysis [56], informed on the 
previous created categories and subcategories, was conducted by the same author who analyzed the 
selected papers. 
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3 RESULTS 

3.1 Literature review 
In the search conducted to do the literature review, 273 results were obtained in the first phase of the 
search and 163 results were obtained in the second phase of the time-restricted search. The selected 
papers and their characteristics can be seen in table 1. 

Table 1. Characteristics of the analysed papers 

Search phase Papers Published in  Type of paper No. of 
citations 

1st search 
(without time 
restriction) 

[62] Journal of Research in Science Teaching review 446 
[11] Science Education theoretical 303 
[63] Science Education theoretical 295 
[64] Science Education empirical 285 
[65] Journal of Research in Science Teaching empirical 245 

2nd search  
(time restriction 
2015-2021) 

[66] Cultural Studies of Science Education theoretical 64 
[67] Science Education empirical 29 
[68] International Journal of Education in 

Mathematics, Science and Technology 
empirical 21 

[69] Eurasia Journal of Mathematics, Science and 
Technology Education 

review 21 

[68] Journal of Research in Science Teaching empirical 20 

The analysis of the 10 papers results in the definition of 4 different categories of SSI examples. We 
identified problems related to Biotechnology (n=32), Health (n=14), Environment (n=44) and Exobiology 
(n=1). Some of the examples assigned to each category and subcategory can be found in Appendix 1 
(available at: https://bit.ly/3tjL15K). Fig. 1 shows the percentage in which each subcategory of SSI 
examples related to biotechnology, health and environment was identified. 

Regarding subcategories, 7 subcategories of biotechnology-related issues were identified according to 
its various applications: Biotechnology in general (n=1), when the issue isn’t specified, Medicine (n=5), 
Agronomy (n=4) Environmental (n=1), Genetics (n=15), Industry (n=1) and Animal experiments (n=5).  

 
Figure 1 - Percentage of each subcategory of issues related to each category 

 (biotechnology, health, and environment) 
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According to our results, a higher percentage of issues are genetic related, followed by applications in 
medicine and regarding to perform experiments on animals. Biotechnology's issues affecting industry 
and the environment were the least mentioned. 

Regarding the Health-related issues category, 5 subcategories were identified according to the nature 
of the issues: Health issues in general, when the issue isn´t specified by the authors, Diseases, Food, 
Resources and Use of medicines. The most mentioned health issues are related to diseases, followed 
by food-related problems. The least mentioned issues are those related to the availability of medicine 
resources and the use of medicines.  

Regarding issues related to the environment, 6 subcategories were identified according to their nature: 
Environmental issues in general, when the issue isn´t specified by the authors, Local environmental 
issues in general, when the authors did not specify but indicate that the issue is localized, Energy 
production, Pollution, Consumption and Biodiversity. The most mentioned environmental issues are 
related to pollution, followed by energy production related issues. The least mentioned issues are those 
related to the consumption of goods by the population and related to the biodiversity conservation.  

Only one problem related to exobiology was mentioned, the search for extraterrestrial life.  

3.2 Curricula analysis 
In the analysis of the Portuguese basic education curriculum from the 1st to the 6th grade, 33 
opportunities to explore SSI were identified. One was identified in 1st grade, 5 in 2nd grade, 5 in 3rd grade, 
7 in 4th grade, 9 in 5th grade, and 6 in 6th grade. The categories and subcategories identified in each 
grade are represented in Fig. 2. Examples of the learning goals assigned to each subcategory can be 
found in Appendix 1 (available at: https://bit.ly/3tjL15K).  

 
Figure 2 - Categories and subcategories identified in each school year 

 (legend: EI – environmental related issues and HI – health related issues) 

According to our results only the Environmental related issues and the Health-related issues categories 
are present in the curricula. This result is not surprising to us, since problems related to biotechnology 
and exobiology may be considered more difficult to explore at these grade levels. As reported in some 
previous studies [47], [49], there are concerns related to the knowledge and understanding capacity of 
elementary school students. The category most represented in the curricula is Environmental related 
issues and the most represented subcategory is Biodiversity. This subcategory is only not present in the 
first-grade curriculum. The second most represented subcategory is Pollution, and it is not present only 
in the 6th grade. Local environmental issues in general is the third most present subcategory in the 
curricula, however it is only presented in the second, third and fifth grades. The least present 
subcategories regarding environmental issues are Consumption of goods and Energy production. 
Consumption is only present in 4th and 5th grades and Energy Production is only present in 2nd grade. 
Health-related issues are the least present in the curricula, featuring three of them in the 6th grade, and 
only issues related to the Use of medicine are addressed in the 2nd grade as well. We emphasize that 
addressing problems related to the importance of vaccination and the correct use of medicines, namely 
antibiotics, at this grade level (2nd grade) may be surprising to some researchers. Second grade is also 
the grade with the most varied opportunities to address SSI, we identified the presence of 5 different 

0 2 4 6 8 10 12

HI: Diseases

HI: Use of medicines

EI: Energy production

EI: Consumption

Categories and subcategories identified in the 
curriculum

1st grade 2nd grade 3rd grade 4th grade 5th grade 6th grade
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subcategories. Fifth and sixth grade have 4 different subcategories, and third and fourth grade are the 
grades with the least diversity of issues.  

4 CONCLUSIONS 
With our work we aimed to identify the examples of SSI referred in the literature and identify opportunities 
to address these problems in basic education. Through the literature review we built categories of 
analysis that allowed us to identify 33 opportunities in the Portuguese curricula from the 1st to the 6th 
grade. According to our results there are not opportunities to explore at these grade levels all of the 
identified SSI, however it is possible to identify the greatest number of opportunities throughout most 
school years to address issues related to biodiversity conservation and pollution. Health-related issues 
are the least represented throughout these school years. Given the number of papers analyzed in this 
work and the database used, the results obtained cannot be generalized. Conducting a literature review 
to identify examples of SSI from a more significant sample of the studies conducted in this research line 
may give rise to a broader and more detailed categorization. Consequently, this review may contribute 
to the identification of further opportunities to explore SSI at the grade levels under study and could 
result in the development of a framework that can be used to identify opportunities in any curriculum. 
However, this first step in identifying and first attempt at categorizing SSI can inform future research for 
the development of educational proposals, co-constructed with teachers, that address content already 
present in the curriculum and additionally the development of support materials for these same 
proposals. The implementation of concrete proposals and materials will contribute to the scientific 
literacy improvement, that students can apply to everyday problems becoming more responsible and 
aware citizens. 
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MEASURING LEARNER SATISFACTION IN RELATION TO DIGITAL 
PROJECT-BASED LEARNING IN HIGHER EDUCATION: DESIGNING 

THE TOOL 

D. Stefanova, E. Georgieva 
Ruse University (BULGARIA) 

Abstract 
Online teaching has increased the need for tools to get feedback from students. This paper describes a 
questionnaire developed at Ruse University in Bulgaria to measure student satisfaction in relation to 
instruction in the English language module. It pays special attention to the attitudes of students 
concerning the introduction of project-based learning activities in the virtual classroom. First, the 
underlying theory on questionnaire design is examined (e.g. the use of multi-item scales in 
questionnaires for measuring the attitudes of respondents, the application of close-ended items and 
open-ended questions, the accepted rules for item wording and the possible formats of questionnaires). 
Next, the stages in producing the research instrument at Ruse University are outlined. Details 
concerning construction of the questionnaire are provided.  And finally, examples of the questionnaire 
sections and the separate items are included. In conclusion, it is argued that the procedure and the 
instrument which is described in the paper can be adapted to other environments. It can be used for 
getting reliable and valid feedback from students on completion of modules in other disciplines in tertiary 
education. 

Keywords: Learning analytics, student satisfaction, higher education, questionnaire design. 

1 INTRODUCTION  
In a digital environment where little or no physical interaction between student and teacher takes place 
getting feedback from students about their educational experience becomes increasingly important. So 
does developing course materials to meet the specific needs of university students. The present shift 
towards digitization of education has made it clear that traditional models of education evolve to 
encompass a range of inquiry-based pedagogical approaches that leverage learner agency and 
motivational capacity. Teaching moves away from imparting knowledge to passive recipients and 
focusses on fostering learning environments that help students shape their own learning process aided 
by collaboration with others. The role of the teacher changes from instructor to facilitator and students 
become more active, gain greater freedom and assume more responsibility for their own learning. 
Problem-based learning related to the constructivist paradigm in learning theory is gaining popularity in 
a number of key discipline areas including English as a Foreign Language (EFL) in higher education. 
The approach is based on ‘providing students with a problem or issue that they may encounter in their 
everyday professional life and [asking them] … to analyze the issue, and use relevant theoretical 
frameworks to research possible solutions …’ [1, p. 31]. Central to this pedagogical approach is inquiry 
which is cyclical in nature and consists of four main stages as shown in Fig. 1. 

 
Figure 1. The cycle of inquiry – adapted from [12]. 
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A key feature of introducing e-learning is the progression towards student independence [2]. And student 
independence is a key characteristic feature of problem-based learning. This makes problem-based 
learning suitable for the digital environment. Recent research has shown that the adoption of inquiry-
based activities in the curriculum has been prompted by various documents on national and international 
level which define the skills and competences needed for the 21 century [3] [4] [5]. While students 
engage in problem solving they become better learners and develop skills that are needed in today’s 
technology-driven world i.e. higher thinking skills, problem solving and team working skills and 
communication skills related to presenting information. Introducing projects that require students to solve 
problems similar to real life problems faced by professionals facilitates integration of knowledge. 
Authentic activities provide a perspective for incorporating new knowledge into existing knowledge and 
opportunities to apply knowledge. In the language classroom projects associated with problems typical 
of science or business offer opportunities to achieve several interrelated learning objectives: the 
development of language skills, understanding of concepts and principles in core academic disciplines 
and general and specific inquiry skills. 

To measure the effect of instruction enriched with problem-based tasks instruments with a sound 
theoretical grounding are needed. Although questionnaires are widely used in second and foreign 
language research, relatively little is known about the principles that underlie them among the 
professionals that use them as Zoltan Dornyei points out [6]. A questionnaire is a suitable instrument for 
measuring learner satisfaction with and reactions to learning and classroom instruction and it is common 
practice to conduct surveys when data on attitudes and opinions needs to be collected in applied 
linguistics [7]. But constructing a good questionnaire is not a simple task and is not confined to asking 
the first questions that come to mind. No matter how relevant such questions seem there is always a 
chance of leaving out important aspects of the object under observation. That is why planning and writing 
a questionnaire is best done in steps. A number of authors [8] [9] [10] outline the procedure of 
questionnaire design but in this study we follow closely the description given by Dornyei [6]. According 
to Dornyei in the preliminary stage the critical concepts to be addressed should be outlined. After the 
list of content areas has been drawn based on a review of relevant literature or a small-scale qualitative 
study, a decision should be made about the length, format and the main parts. Next, the questions 
themselves should be written. It is worth mentioning that the term questionnaire and some of the other 
terms that are used in its place – battery, inventory, checklist or survey can be misleading and can hide 
the fact that besides real questions, written instruments that provide factual, attitudinal and behavioural 
data contain statements as well. Thus it would be more precise to say that the next step is to write the 
questions and statements i.e. the questionnaire items. Finally the section containing personal 
information about the respondents and the instructions should be added. Before setting pen to paper it 
is worth considering one final piece of advice Dornyei gives and that is to review existing published 
questionnaires in second and foreign language research and ‘borrow questions from established 
[instruments] …[because they] must have been through extensive piloting’[6, p. 40]. 

2 METHODOLOGY 
To examine the effect of introducing a final project in the (EFL) classroom a study was launched at Ruse 
University which is still in progress at the time this paper is being written. The study is part of a larger 
project entitled A Model for Building and Fostering Key Competences in Academic English to Incorporate 
21 century Skills. The study reported here involves a group of first year students who work on a project 
in addition to the usual instruction according to the curriculum. The control group does not get such 
treatment. All students taking part in the experiment were given the same pre-test and will be given the 
same post-test. To get further insight into the effect of inquiry-based learning a questionnaire study and 
follow up interviews with the students who received the treatment are planned. This paper focuses on 
the construction of the questionnaire. 

2.1 Mixed methods research design 
Quantitative and qualitative forms of research are often combined in second and foreign language 
research because they yield different types of data [7] [11]. In the present study quantitative techniques 
– the tests and the questionnaire are combined with qualitative research techniques – the follow up 
interviews and classroom observation, with the aim to complement the objectivity of the first approach 
with the context orientation of the second.  
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2.2 Constructing the questionnaire 

2.2.1 Concepts to be addressed 
The research objectives of the study in Ruse University include measuring the impact of activities and 
practices associated with project-based instruction on the outcome of EFL learning. Therefore it is 
reasonable to expect that the specific content areas which the questionnaire is to address will be closely 
related to the features of inquiry led project-based learning environments – the freedom and 
responsibility learners have in shaping the process of learning and the opportunity for reflection on their 
own learning style, features that are found in several definitions of this type of learning [3] [12] [13].  After 
a review of the relevant literature including previous studies the concepts presented in Table 1 were 
selected: 

Table 1. Content areas to be addressed by the questionnaire. 

1 reflection on learning and becoming a better learner 

2 learner autonomy/responsibility and instructor as facilitator 

3 assistance provided by the instructor (scaffolding) 

4 developing team work skills 

5 developing communication skills (presenting information) 

6 developing problem solving skills (higher thinking skills) 

7 developing critical thinking/collecting information skills 

8 time and effort/student engagement 

9 learner satisfaction 

As most of the content areas in this project coincide with a previous study carried out in Manchester 
University, we decided to borrow questionnaire items from one of their published questionnaires [14]. 
However one or two areas are new and some of the items in the questionnaire of Manchester University 
do not match our research objectives, so additional items had to be written.  

2.2.2 Format and organisation 
We decided to use two types of items – Likert scales or ‘a series of statements all of which are related 
to a particular target’ [6, p. 28], short answer questions and sentence completion items. All the items 
were organised in three sections. The first two sections address the project tasks included in the EFL 
module and the third section addresses all the modules in the first year of study. In Section 1 students 
are asked how much they agree or disagree with a cluster of statements covering each of the content 
areas on a five-point scale. In Section 2 students answer 8 open-ended questions and in Section 3 they 
are asked to complete 7 sentences. 

2.2.3 The item pool 
In Section 1 each of the content areas is covered not by 1 but by 3 or 4 items. The reason behind this 
is the accepted use of multi-item scales (very often referred to as Likert scales after their inventor) in 
designing questionnaires in the social sciences. By using several items addressing a single concept 
area and by summing or averaging their scores the influence of the wording of the items is lessened. 
Table 2 provides an example of the multi-item scales for one of the content areas. 

Table 2. The cluster of statements for the first content area. 

Content area Items 

Reflection on learning I felt I understood the learning process. 

Reflection on learning The project helped me to discover what was expected of me as a learner. 

Reflection on learning I can see a range of ways in which I can become a better learner. 
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In writing the items we avoided negative constructions but included both positively and negatively 
worded items. Thus ‘I could not set my learning objectives.’ became ‘Setting my learning objectives is 
difficult.’  

Table 3. Varying the items. 

Content area Items 
Learner responsibility I learned how to plan my learning. 
Learner responsibility I felt I was able to take more responsibility for my own learning. 
Learner responsibility I felt a sense of control over my learning. 
Learner responsibility Setting my own objectives in learning is difficult. 

When all the items for the Likert scales in Section 1 were written, they were mixed up to create a sense 
of variety. But the division by the broad topic and item type of the whole questionnaire was kept to avoid 
creating the impression that the questionnaire lacks logical order.  

2.2.4 The personal information section and the instructions 
In the personal information section the respondents are asked to provide information about the degree 
course they follow and their mode of study – full time or part-time. We also ask them to mark the age 
group they are in and their gender.  

2.3 Piloting 
The questionnaire was piloted with students studying part-time as their classes are scheduled earlier in 
the academic year. The students in the experimental group came from two degree courses – 35 studied 
Mechanical Engineering and 25 studied Industrial Management. The control group comprised 29 
students studying Business Studies and 23 studying Engineering. The questionnaire was administered 
using Google Forms and the students were asked to complete it after finishing their exam. 

3 RESULTS 
The results were positive concerning the overall satisfaction with the module and the project task in 
particular. Almost all respondents reported high levels of satisfaction with their online course. As regards 
familiarity with project-based tasks, only one student reports previous experience in project work in 
secondary school. In spite of lack of experience with project work almost all the respondents consider 
the project task useful because it helped them develop  

- communication skills (presenting information) – 86% 
- problem solving skills (higher thinking skills) – 93% 
- team work skills – 70% 
- critical thinking/collecting information skills – 49%. 

Here are some of the statements the students made: “I consider working on the project task to be useful 
preparation for using English in future real life situations.’ ‘In my job I solve problems similar to the ones 
we were asked to solve in class.’ ‘The task arouses interest and increases motivation.’ 

4 CONCLUSIONS 
The construction of instruments that measure students’ academic expectations and satisfaction gains 
prominence in the transition from traditional to online teaching and learning. Administering a well-
designed and theoretically sound questionnaire is one of the ways to gather information about the ways 
in which course components facilitate learning and about the ways students and teachers interact in the 
online environment. For the purposes of the study at Ruse University we needed an instrument to 
complement the qualitative methods of research so that different types of data could be collected and 
analyzed. We also hope that completing the questionnaire can provide a stimulus for self-reflection on 
the learning process on the part of the students thus contributing to fostering their autonomy. The 
procedure and the questionnaire which is described in the paper can be adapted to other environments. 
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It can be used for getting feedback from students on completion of modules in other disciplines at tertiary 
education with reliability and validity of the yielded scores. 
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Irena Peteva, Sabina Eftimova, Kamelia Planska-Simeonova 
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Abstract 
The COVID-19 pandemic is a global challenge that requires a complete transformation – public, 
economic, and social. Discussions about the future of the world after Covid-19 have focused on the 
need to rethink familiar patterns and practices.  

The pandemic has changed all public spheres, including higher education. University education has 
faced new challenges and opened up new opportunities for students and teachers to stay connected 
virtually but physically separated. However, along with the difficulties, combating the effects of the 
corona virus has given us the opportunity to gain experience in dealing with a crisis. The experience 
gained in the last year in online teaching and learning has provoked a number of discussions on the 
possibilities for expanding the forms of work with students, as well as on the strategies for dealing with 
the changes that have occurred in academic life. The crisis caused by the COVID-19 pandemic is 
generating a global need to work with technologies that enable communication, collaboration, 
education, and scientific discourse while maintaining physical distance.  

The purpose of the report is to examine the opportunities provided by the use of mixed reality in the 
education of students majoring in Cultural and Historical Heritage at the Faculty of Library Studies and 
Cultural Heritage of the University of Library Studies and Information Technologies during the COVID-
19 pandemic. Restrictions imposed on universities due to COVID-19 exclude most conventional forms 
of education, assessment, research, and scientific discourse and change academic activities. The 
emphasis is on the impact of the Covid-19 pandemic on the forms of work in higher education in the 
training of specialists in cultural and historical heritage, whose training is extremely linked to field work, 
in memory institutions, etc.  

Online learning has become the new norm in the last year, despite initial discomfort and denial. The 
COVID-19 pandemic has forced many universities to undergo a significant transformation, rethinking 
key elements of their educational processes and the use of more ICT, while adhering to the needs of a 
changing society.  

Keywords Covid-19, Pandemic, Challenges and opportunities, Mix reality, Bulgaria. 

1 INTRODUCTION 
Only a shared spirit of global solidarity and responsibility will defeat the COVID-19 crisis. 

Charles Michel, President of the European Council 

The modern strategies for the development of society place great hopes and expectations on 
education and science, emphasize their key importance for a competitive economy, a completely 
different socio-economic environment, and a new way of life. Priority in the development guidelines is 
the creation of elite educational structures, the development of innovative technologies, ensuring a 
higher quality of life. The main prerequisites for the implementation of these guidelines are the 
generation of knowledge through research, the dissemination of knowledge through education and the 
application of knowledge through innovation. [1] 

Today, during the global pandemic of COVID-19, it is increasingly necessary to understand the social 
mission of universities, which is to create and transmit human knowledge, to develop human capacity 
to the extent that it creates, transfers, and puts into practice the same this knowledge. [2] 

The COVID-19 pandemic had a direct impact on university education. Periods of long-term social 
isolation and interruption of face-to-face training, aimed at slowing the spread of the disease and 
preserving members of society, have caused dramatic changes. The COVID-19 pandemic has led to 
the mass closure of educational institutions around the world. Preschool teachers to university 
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professors face one of the greatest challenges in our modern history. The onset of a pandemic is not a 
precedent in world history, but this is the first time in the age of technology and digitalization. 

More than 300 million students worldwide are having their education disrupted by the spread of 
Coronavirus. Universities have not faced this level of disruption in generations, but unlike any time in the 
past, we could continue education even when universities close. Life has taken a new direction, raising 
new questions about how distance learning can be delivered; how it can be improved; what it is impact in 
educational and psychological aspect. The challenge facing the higher education system is to improve 
the organization of the learning process and to integrate traditional bases into new platforms. [3] 

Academic communities around the world have had questions about the possibility of switching to an 
entirely electronic environment. All variants of modern ICT, various virtual platforms for meetings, 
distance learning, virtual reality and augmented reality were used to open new opportunities for 
training students from all fields. The changing landscape of education has abruptly forced us to 
evaluate critically the current modes of education delivery. COVID-19 has forced us to adopt, integrate 
and use technology rapidly to help us survive during these challenging times. 

This situation has changed the rhythm of work of educational institutions, universities; it has developed 
and supplemented the opportunities for the use of virtual meetings and online consultations with 
teachers, as well as the opportunities for taking exams from home. Intensively applied to much more 
programs and distant learning technologies, for virtual meetings and consultations with teachers, 
learning in digital environment, and incredible number of free shared resources – these are only some 
of the changes that have already become a reality in many places in the world. [4] 

Bulgaria is smoothly but steadily adapting to the situation. The possibility of teaching materials to be 
shared through the online platform and students to prepare independently is now a reality. [5] 

Since 2004, the University of Library Studies and Information Technologies (ULSIT) has had the 
specialty Information Funds of the Cultural and Historical Heritage (today Cultural and Historical 
Heritage), and in 2012 the specialty Archival and Documentary Studies was established. The 
preparation of specialists for the GLAM sector (acronym for Galleries, Libraries, Archives and 
Museums) requires in-depth knowledge. 

The modern theory and practice of Cultural and Historical Heritage is characterized by continuous 
expansion of knowledge related to the specifics of its methods and methods of their application in 
public practice and in the learning process of its study. 

Based on theoretical foundation and using the experience of other European countries, we can 
highlight the interrelationships in building the concept of university education in the specialty "Cultural 
and Historical Heritage" for the acquisition of a bachelor's degree at the University of Library Studies 
and Information Technologies (ULSIT). Modern education for training in the GLAMsector (galleries, 
libraries, archives, museums) is oriented to the requirements for acquiring knowledge, skills, and 
habits of professionals to make them relevant to the labour market and give them opportunities not 
only for broad theoretical training, but also for specialized competencies to increase their 
competitiveness to find a job in the specialty. [6] 

2 COMMUNICATION AND COLLABORATION TOOLS 
At the beginning of 2020, ULSIT had to adapt and adopt new forms of work, including through rapid 
digitalization and integration of ICT in the educational process. While many universities have used only 
formal (academic) education online, ULSIT remains committed to providing a more comprehensive 
educational model even in cyberspace. For the educational process to be as effective as possible, the 
possibilities of modern information technologies were used in the teaching of the specialties of training 
students in the field of cultural and historical heritage, through the application of the technology of 
mixed reality. These forms of work will be valuable not only during COVID-19, but also critical to the 
modernization of 21st century educational methodologies. 

COVID-19 has generated a global need for technologies enabling rapid communication, remote 
collaboration, and scientific discourse. To ensure continuity of academic activities, universities require 
robust, easy-to-use communication tools to enable remote learning, research, and professional 
activities. Recent advances in communication technology, online collaboration tools and online 
learning resources, now permit collaboration between academics, albeit in a fundamentally different 
way. [7] The paper presents some of the forms for working with students majoring in “Cultural and 
Historical Heritage” at ULSIT during the pandemic of COVID-19: 
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2.1 Virtual Meetings 
Virtual meetings with platforms for online meetings, such as: Google Meet, WebEx, Zoom and Skype 
are used to work in an online environment by many universities in Bulgaria. This type of face-to-face 
meetings supports the process of communication in real time and expands the opportunities for 
conducting lectures as well as seminars, forums, conferences and more. Gathering in a shared space 
in real time, shortens the distance and allows for full-fledged lectures. 

But this type of communication raises many more questions: What do we lose from the process of 
communication at work and meetings only in an electronic environment? Can the process be complete 
for all parties involved in the communication? When teaching in an electronic environment, how far 
does the focus of teacher-student communication shift? 

2.2 Distance learning 
Distance learning became part of the curriculum at many universities around the world, long before the 
cataclysms caused by the COVID-19 pandemic. This situation has changed the rhythm of work of 
educational institutions, universities; it has developed and supplemented the opportunities for the use 
of virtual meetings and online consultations with teachers, as well as the opportunities for taking 
exams from home. Intensively applied to much more programs and distant learning technologies, for 
virtual meetings and consultations with teachers, learning in digital environment, and incredible 
number of free shared resources – these are only some of the changes that have already become a 
reality in many places in the world.  [8] 

The current pandemic caused by COVID-19 gives a new impetus to the development of distance 
learning. Most universities around the world switch to non-stop lectures and exercises - in an online 
environment. Almost all spheres of modern human life have changed significantly under the influence 
of computer and information technology. The field of education is no exception, as the informatization 
of the educational process is one of the most important mechanisms affecting the main directions for 
modernization of the entire educational system in the country. Distance learning based on modern 
information and communication technologies allows not only training but also improving the 
qualifications of users of educational services. [9, 10] 

During the last decades, more and more Bulgarian universities have been introducing distance 
learning, which is an opportunity to change the way the learning process proceeds. Distance learning 
opens new opportunities to extend participation in lifelong learning, to personalize the learning process 
and to create prerequisites for enriching the learning experience and quality of learning. The freedom it 
provides from the perspective of the ability to learn from anywhere in the world, at a convenient time, 
in a learner-friendly environment, contributes to increasing the scope of learning. [11] 

The digital world is a new culture of teaching, and young people become accustomed to a new culture 
of learning and communication. COVID-19 – the situation, social isolation is far from ideal, but it is an 
opportunity to change, to develop capabilities in the field of technology. Technology has the potential 
to optimize the learning process and improve it, although in the beginning the forms of distance 
learning were not countless possible platforms or opportunities. [3] 

With or without the COVID-19 pandemic, distance learning has gained traction around the world for its 
ease of use, availability, and convenience. Instead of leaving all students hanging in this confusing 
time, it is essential for every teacher and tutor to make the switch and help them get back to learning. 
[12] 

2.3 Virtual, Augmented and Mixed Reality 

The COVID-19 pandemic has created the largest disruption of education systems in history, affecting 
nearly 1,6 billion learners in more than 190 countries and all continents. Closures of schools and other 
learning spaces have impacted 94 percent of the world’s student population. In response to school 
closures, educational organizations recommend the use of distance learning programs and open 
educational applications and platforms that schools and teachers can use to reach learners remotely 
and limit the disruption of education. It is time to reconsider the benefits of using Mixed-Reality (MR) 
for the needs of education. In recent years, MR applications changed our way of learning and thinking 
and removed the need for physical presence. In a time of world crisis, non-physical presence is a 
really important factor to keep both students and teachers in good health. Applications that use MR 
technology, particularly holographic techniques, to present educational content are one of the trendiest 
ways to continue the process of education. [13] 
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The arrival of Virtual-Reality, Augmented-Reality, and Mixed-Reality technologies is shaping a new 
environment where physical and virtual objects are integrated at different levels. Due to the 
development of portable and embodied devices, together with highly interactive, physical-virtual 
connections, the customer experience landscape is evolving into new types of hybrid experiences. 
However, the boundaries between these new realities, technologies and experiences have not yet 
been clearly established by researchers and practitioners. [14] Consequently, Augmented Reality (AR) 
and Augmented Virtuality (AV) are part of Mixed-Reality (MR) (Fig. 1.). 

 
Fig. 1. Reality-virtuality continuum [15] 

Virtual reality (VR) uses computer technology to create a realistic, 3-dimensional, simulated 
environment as well as to provide visual feedback from body movements. First emerging in the 
gaming and entertainment industries, virtual reality has now made its way into education. VR can 
provide either augmented or mixed reality. [16] 

AR has several validated use-cases, one of them being the use for learning and education. Mostly 
they come from the opportunities that come along with the conjunction of the real and the digital world: 
it enables interactivity with the real and virtual content, and thus ubiquitous and context situated 
learning, can add spatial concepts and three-dimensionality, visualize the invisible and abstract, as 
well as relationships, provide a basis for collaboration. Also indicated that AR could help learners to 
connect prior knowledge to the real world. [17] 

MR finds unlimited opportunities in the education of students in the field of cultural and historical 
heritage, whose education is extremely connected with field work, in institutions of memory, etc., 
because cultural heritage belongs to the past, but it is also of great social importance in the present, 
especially with its educational function. [18] MR offers unique experiences that are consistent with 
successful learning strategies: practical education, group projects and discussions, simulations, and 
concepts. Within the limits of system functionality, we can create everything we can imagine and then 
become part of it. 

The virtual environment allows safe experiences in remote or during the pandemic closed places. The 
creative expression is given a new medium that allows students to intensify their imagination in 
multisensory contexts, immersing themselves in historical spaces and realities. 

The ULSIT is one of the few ones in the Republic of Bulgaria that offer education in this field. It is well 
known based on many studies that the application of computer graphics is multidisciplinary and is still 
developing today. The impact of new technologies is increasingly used in many fields as well as in the 
humanities training. Our experience has shown that combining new approaches to computer graphics 
such as mixed reality helps to educate students in these specialties. [19, 20] 

A multimedia approach to the diffusion, communication, and exploitation of Cultural Heritage (CH) is a 
well-established trend worldwide. Several studies demonstrate that the use of new and combined 
media enhances how culture is experienced. The benefit is in terms of both number of people who can 
have access to knowledge and the quality of the diffusion of the knowledge itself. In this regard, CH 
uses augmented-, virtual-, and mixed-reality technologies for different purposes, including education, 
exhibition enhancement, exploration, reconstruction, and virtual museums. These technologies enable 
user-centred presentation and make cultural heritage digitally accessible, especially when physical 
access is constrained. [21] 
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Part of the educational function of higher education is to encourage more young people to discover 
and study the cultural heritage of Europe, to strengthen their sense of belonging to the common 
European family, says the rector of ULSIT Prof. DSc. Irena Peteva. 

An interesting element involved in the training of students majoring “Cultural and Historical Heritage” at 
ULSIT is the opportunity to use the products resulting from the work of a research team led by Prof. 
DSc. Irena Peteva on the project “Application of the mixed reality in the training and promotion of the 
cultural heritage for the purposes of the in the university information environment”, funded by the 
National Science Fun of the Ministry of Education and Science.  The aim of the project is to show the 
possibilities of the virtual and added reality through the so defined mixed reality in training and 
promotion of cultural and historical heritage for the benefits of the users. The presentation of the 
cultural and historical heritage based on the Augmented Reality (AR) technology will enable visitors to 
interact with the content in an intuitive and exciting way. It is a technology that expands the perceived 
reality at the expense of complementing the visible and tangible world with digital information in real-
time. [22] 

The developing 3D model of this ancient city provides an opportunity to present to the public and 
students the ancient settlement as a reconstruction of life for millennia with the help of modern 
technologies. 

The three-dimensional model of the Skaptopara fortress brings together different techniques and 
methods. In addition to traditional 3D modelling software, which is directly modelled with polygons, 
procedural modelling is used in the construction of the ancient Skaptopara model. It includes various 
modelling techniques, high-level computer languages such as C++, BluePrint, and Python, and more. 
Of particular interest to researchers is the possibility of testing different ways and approaches of 
hypothetical reconstructions of ancient architecture. Visualization techniques allow for different ways of 
3D visualizations such as virtual or augmented reality. [23, 24, 25] 

3 CONCLUSIONS 
Former Intel CEO Andy Grove once said: “Bad companies are destroyed by crises; good companies 
survive them; great companies are improved by them.” [26] Education institutions are no different. The 
COVID-19 outbreak in 2020 has presented all UNIVERSITIES with one of the greatest challenges 
yet. [27] 

Higher education plays an essential role in social development as it fosters innovations, promotes 
economic growth, and improves citizens’ tangible and living well-being. 

Globally, education today is undergoing dynamic changes in form and size, which necessitates 
rethinking of syllabi and leads to reconstruction of contemporary university environment. All sectors 
worldwide, including education, have been affected by the impacts of COVID-19 pandemic. As we 
approach the “new normal”, there is a need to rethink education assessment in the light of emerging 
opportunities and challenges. [28] 

The isolation we experienced, especially in the first months, was one of the biggest challenges for 
everyone in the recent decades. During trials, things crystallize - the hidden becomes clear, the 
obvious is illuminated even better - both good and bad. The essence of this approach was not clear in 
terms of parameters, but it was known that it would be the result of the construction of a new social 
phenomenon - education in isolation during a pandemic. [3] 

In these days of social isolation and difficult everyday activities, we understand how important new 
technologies and new digital capabilities of all institutions, including education and information, are to 
all of us. Knowledge and information are the strength we value best in difficult times like today. [29] 

COVID-19 has generated a global need for technologies that enable communication, collaboration, 
education, and scientific discourse whilst maintaining physical distance. University closures due to 
COVID-19 and physical distancing measures disrupt academic activities that previously occurred face-
to-face. Restrictions placed on universities due to COVID-19 have precluded most conventional forms 
of education, assessment, research, and scientific discourse. Universities now require valid, robust, 
and easy-to-use communication tools to facilitate remote teaching, learning and research. Recent 
advances in communication, video conferencing and digital technologies may facilitate continuity of 
teaching and research activities. The challenges imposed by COVID-19 can be interpreted as a 
unique research opportunity to test new resources and modalities against conventional teaching. [7]. 
Currently, all educational areas use mobile – distance and virtual forms of education and in most of 
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them there are VR, AR, and MR technologies. We live in a time of interactivity, in which combining the 
capabilities of digital media with all human senses is a prerequisite for better teaching. The new 
generation of students learns differently; their learning style is visual-kinetic. The use of ICT in every 
daily activity has developed in them spatial visual thinking, multitasking, multichannel and speed of 
perception. Technology developers are constantly working to improve them, eliminate risks and 
ensure safety for users in the virtual environment. Investments in modern technologies by the 
educational system are long-term investments in the educational capacity of the institution. 

Teachers, educators, and trainers are always searching for new technologies able to enhance the 
learning experience of their students. MR proved to be an effective and efficient tool to improve 
traditional learning and training paths. Mixed reality changes the way users and machines interact and 
this can stimulate students to approach the study of course material in a different and more pro-active 
way. MR applications tailored to support teaching and learning can incentivize cooperative and 
collaborative learning, thus improving the teacher-student and student-student collaboration. [30] 

Futurists predict that the changes over the next 10 years will be greater than the changes over the last 
10 centuries. There will be significant changes in the field of education as well. Some educators even 
talk about an impending revolution in education. The future will show whether these predictions are 
correct. However, a transformation is certainly needed because conservative teaching methods in 
higher education are not in line with the rapidly evolving digital generation of students. [31] 

With its rich academic traditions and achievements, ULSIT has the potential of a university of the 
future, fulfilling its mission of guardian of knowledge. The university works to improve the quality of 
teaching and learning in line with global trends. A balance has been achieved between tradition and 
modernization, through the modernization of teaching and learning models through ICT. 

In the context of modern trends for socialization of cultural heritage, the role of information and 
communication technologies is emphasized because it creates new opportunities for access to cultural 
values in regards of national policy and the very point that is a priority for the European Union. This 
policy is part of the global doctrine of sustainable development, which is based on the three basic 
principles: economic development, social justice, and environmental protection, including cultural 
heritage. As a result of the investments made for the socialization of the cultural heritage, the 
development of the regions is stimulated through economic activities related to the exploitation of 
cultural resources for cultural tourism, the development of the regions and the human resources. In 
this sense, the cultural heritage plays an increasingly important role in the regional development of 
Bulgaria. The process of socialization is also a consequence of the increased educational level of 
travellers. The data given by the European Commission, quoted by some experts from the European 
Commission, show that nearly 60% of Europeans are interested in the cultural aspect of tourism and 
especially in issues related to cultural heritage. This is what makes tourism a powerful tool of cultural 
exchange worldwide. By using cultural and natural assets of the environment, cultural tourism 
promotes and “maintains the collective memory of society”. [22, 32] 
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Abstract 
National examination and testing of students is becoming increasingly important across Europe as a 
means of measuring and monitoring the effectiveness of educational provision. In Lithuania, centralised 
examinations and assessment by means of testing in secondary schools started 22 years ago. From 
the very start of the centralized assessment, the Matura examinations of Lithuanian language and 
literature were compulsory for all school leavers. In 2011, the 10th grade Lithuanian language and 
literature assessment was made compulsory as well. The aim of our research was to examine whether 
the assessment results could be valid indicators of progress of student achievement. We conducted the 
study to determine to what extent the results of Matura examination and 10th grade national assessment 
examination of Lithuanian language and literature correlate and to identify the predictive value of both 
examinations. In the study we used individual level data for the entire Lithuanian secondary school 
student population (except vocational schools), who have taken Matura examinations for the 2014-2018 
period. Longitudinal analysis revealed that there is no linear correlation between the 10th grade 
assessment and the Matura examinations of Lithuanian language and literature. We conclude that the 
10th grade achievement tests do not have a predictive value in relation to Matura examinations. The 
proportion of students, who performed better on Matura examination than on the 10th grade assessment, 
is similar to the proportion of students who scored worse. 

Keywords: Matura examination, national assessment, student performance, Lithuanian language and 
literature.  

1 INTRODUCTION  
Centralized assessment of student performance is considered an important means of measuring and 
monitoring the effectiveness of educational provision. The introduction and use of national examination and 
testing across Europe has increased significantly since the 1990s. According to the Eurydice survey, the only 
European countries/territories which did not apply national testing in secondary education during the 
2008/2009 academic year were the German speaking community of Belgium, Czech Republic, Greece, 
Wales and Liechtenstein [1]. Main reasons for introducing instruments of external assessment in education 
are reforms aimed at further decentralization of educational systems, expanding the autonomy of schools 
and granting parents the right of school choice. The increasing liberalisation of educational provision evokes 
the need to introduce mechanisms of quality assurance and to obtain standardized and comparable results 
of student performance. Specialized national examination agencies usually organize centralized student 
assessment once in two-three years of schooling. In most of the European countries national assessment is 
compulsory. In countries where the assessment is voluntary most of the students still tend to participate in 
order to receive the feedback about their level of achievement. The most convenient examination areas are 
native language and mathematics, followed by science and foreign languages. Schools can compare their 
achievements with the country average, and national school ranking systems use examination results as one 
of the key ranking criteria. State higher education sector uses the outcomes of school leaving, or Matura, 
examinations as a main criterion for providing state grants in order to support school graduates who wish to 
continue their studies at universities and colleges. Usually schools can decide on the way they intend to use 
the assessment results for monitoring their institutional performance. Woessmann (2007) notes that the 
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accountability introduced by external examinations can help to face the challenge for the institutional setup 
of school systems to create a set of incentives that encourages teachers to serve the interests of best student 
learning [2]. Testing performance can make students and teachers accountable for what they learn and 
teach. Though assessment of student performance can serve as a valid tool of school improvement, 
examination results are seldom used as means of evaluating the quality of the teaching corps. However, in 
some post-socialist countries teachers are held primarily responsible for student performance and 
examination results can stand as an argument for rewarding and punishing teachers and schools. E. g. 
Piattoeva (2015) observes that in several regions of Russian Federation the results of student performance 
in Matura examinations are used for determining the levels of school funding and the teachers‘ payment [3]. 
According to Gorgodze and Chakhaia (2021), in Georgia examination results are also used for punitive 
purposes. The first year the school graduation exam was administered in mid-2000s, two hundred school 
principals were fired because their graduates showed bad results. This prompted other principals to 
discourage underachieving students from completing secondary education or taking the school leaving 
examinations. Apparently by removing the underachieving students school principals wanted to demonstrate 
that their schools performed better [4]. Tampayeva (2015) notes that one of the main reasons of introducing 
a system of national examinations in Kazakhstan was fighting the widespread corruption. The author admits 
that centrally administered examinations probably contributed to solving the moral problem of corruption. 
However, the examination reform did not improve the quality of schooling. Teachers did not support the 
reform which was imposed on them without any mutual discussions and considerations [5]. Kovalchuk and 
Koroliuk (2012) point out the existence of a similar problem in post-soviet Ukraine. Standardized external 
testing started to be implemented in 2008 as an instrument of combating corruption and ensuring fair 
university admission. However, the constant change of admission rules discredit the idea of standardized 
external testing and put its goals in jeopardy [6].  

An extensive literature exists on the effect of centralized student assessment. Researchers discuss both 
positive and negative consequences of standardised examination and testing. Critics mainly raise the 
argument that simple assessment tools (e. g. limited in time and scope paper and pencil tests) are used 
for judging about the outcomes of complex and many-sided learning processes. Holme et al (2010) 
claim that influence of high school exit exams produce few of the expected benefits and are associated 
with costs for the most disadvantaged students by increasing drop-out rates and delays in graduation 
for non-Whites and economically disadvantaged students [7]. Jones (2007) observes that using tests as 
a means of holding educators accountable has a negative effect on instruction by narrowing down the 
curriculum, also, school exit exams affect student and teacher motivation [8]. On the other hand, Bishop 
(1999) highlights the positive aspects of centralized student assessment. He points out six important 
characteristics of curriculum-based external exit examinations, which: 

• Produce signals of student accomplishment that have real consequences for students. 

• Define achievement relative to an external standard, not relative to other students in the 
classroom or the school. 

• Are organised by discipline and keyed to the content of specific course sequences. 

• Signal multiple levels of achievement in the subject. 
• Cover almost all secondary school students. 

• Assess a major portion of what students studying a subject are expected to know or be able to do. 

Bishop (1999) concludes that students from countries where curriculum-based external examination systems 
exist outperform students from other countries [9]. The study of Hanushek and Woessmann (2011) confirms 
that students perform substantially better in countries with external exit examinations than in countries without 
them [10]. In another study Woessmann (2005) specifies that the effect of central examinations may differ 
depending on student ability, parental background, the degree of school autonomy and the grade in which 
they are implemented. The effect of central examination may be lower for low ability students because in 
terms of further perspectives on entering the labour market or continuation of studies the examination results 
for them appear to be less important. Parents get better informed in the countries with centralized 
examination systems, therefore external assessment is more beneficial for motivated parents. Central 
examinations can avert disadvantages of opportunistic behaviour of teachers by introducing external means 
of control. Regular standardised examinations throughout the secondary education exert additional positive 
performance effects when added to school exit examinations [11]. Woessmann (2016) also observes that 
introducing school autonomy is more beneficial in school systems that have accountability through external 
examinations [12]. In his recent publication Woessmann (2018) summarizes the positive implications of 
central school exams: 

3958



 

 

• Central exams are associated with substantially higher student achievement across national and 
regional school systems. 

• Central exams are a requirement for decentralized systems with autonomous schools to achieve 
high student achievement. 

• Central exams are related to higher earnings, lower unemployment, and greater informational 
content of grades in the labour market. 

• Improved skills stimulated by central exams are related to higher long-term economic growth of 
countries. 

Woessmann (2018) admits the critique that centralized examinations can encourage teaching test-only 
skills, which may leave students ill-prepared for the real world, but points out that they constitute an 
important policy instrument to ascertain high achievement in school system, while many other policy 
initiatives appear to be ineffective [13]. 

In Lithuania, centralised examinations and assessment by means of testing in secondary schools started 
22 years ago. During the first years of independence the country continued to follow the examination 
tradition inherited from the former Soviet education system. The mixed external (centrally prepared 
syllabuses and examination questions) and internal (school-based distribution and marking of 
examination papers, issuing graduate certificates) examination model was operating until mid- 1990s. 
Eventually education reforms aimed towards decentralisation and liberalisation of schooling highlighted 
the need to introduce a new model of student assessment. Establishment of the National Examination 
Centre (NEC) in 1997 marked the start of the examination reform. Bethel and Zabulionis (2000) note 
that the examination concept was elaborated with the help of foreign consultants and the main NEC‘s 
partners in designing and implementing the Lithuanian centralized assessment model were the Scottish 
Qualifications Authority and the National Examinations Centre, Slovenia [14]. The 12th grade school 
leaving examinations were run for the first time in 1999, while centralized assessments of 10th grade 
students were launched in 2000. From the very start of the centralized assessment, the Matura 
examinations of Lithuanian language and literature were compulsory for all school leavers. In 2011 the 
10th grade Lithuanian language and literature assessment was made compulsory as well. Eventually the 
Ministry of Education, Science and Sports introduced national assessments for the 2nd, 4th, 6th, and 8th 
grades. Until recently the NEC kept publishing statistical reports on assessments of 2nd, 4th, 6th, and 8th 
grades [15], 10th grade [16] and Matura examinations [17]. However, annual statistical reviews do not 
provide relevant data about the dynamics of student achievement over time and the interrelation 
between several forms of assessment. For that reason we decided to make a longitudinal analysis and 
comparison of several forms of assessment. The aim of our research was to examine whether the 
assessment results could be considered as valid indicators of progress of student achievement. 
Therefore, we initiated a study to determine to what extent the results of Matura examinations and 10th 
grade national assessment examination of Lithuanian language and literature correlate and to identify 
the predictive value of both examinations. 

2 METHODOLOGY 
In the current study we used individual level data for the entire Lithuanian secondary school student 
population, who have taken Matura examinations for the 2014-2018 period. The current research does 
not include the examination data of vocational schools. The data was provided by the Centre of 
Information Technologies in Education of the Ministry of Education, Science and Sports (since 2019 – 
National Agency for Education). We examined the results of Matura examinations of Lithuanian 
language and literature and compared them with the results of 10th grade test. The study provides the 
main descriptive statistics about the achievements: mean, standard deviation, median, interquartile 
range (IQR), population size (N). We present the results of the population data, therefore all calculated 
statistics are population characteristics. 

These two forms of assessment apply different approaches to marking students’ performance. Results 
of the 10th grade tests are marked by local teachers while the Matura examinations outputs are marked 
through a centralized system. In addition, different assessment scales are used for the 10th grade tests 
and Matura exams. The 10th grade test is evaluated on a 10-point scale, while Matura exam is assessed 
on a 100-point scale. Therefore, for better comparability the results of Matura examinations are divided 
by 10. We performed the analysis of the achievement dynamics over time at the student level. For this, 
we merged the databases of the 10th grade test and Matura examinations. Eventually, for each student 
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we obtained two measurements of achievement in time – 10th and 12th grade. For the analysis of the 
achievements from two type examinations, we calculated z-scores: 

 
where z stands for z-score, x is raw exam result, µ is population mean and s is the population standard 
deviation. Subscript i stands for a student, i=1,…,N and j, respectively, indicates type of assessment 
(10th grade or Matura). Positive z-score indicates that the student’s achievement was above country 
average, and, respectively, negative z-score point out lower than average result. With the calculation of 
z-scores, we eliminate possible differences in organization and marking, as well as examination tasks 
of tentatively varying complexity. All statistical analysis was performed using R version 3.6.3 and 
RStudio version 1.2.5033. 

3 RESULTS 
The study analysed the results of Matura examinations and compared them with the results of 10th grade 
tests in Lithuanian language and literature. The findings revealed that the results of the 10th grade tests 
are persistently (roughly by 2 points) higher when compared with Matura examinations (Table 1). The 
difference in medians are even more pronounced. Also the spread of achievements is smaller for 10th 
grade test comparing to Matura examination. According to our knowledge, the observed differences 
may be determined by a number of factors. One of the possible explanations is that the tasks of 10th 
grade tests are marked by local teachers, who tend to be more indulgent in evaluating performance of 
their students. Another possible reason for the existing differences could be the different purposes of 
the examinations, i.e., the 10th grade tests are supposed to test the basic knowledge that majority of 
students should know, while Matura examinations are used to test the acquired knowledge of the 
Lithuanian language and literature. The results of the latter examination are used by higher education 
institutions for the purpose of student admission. The analysed data apparently reflects the existing 
methodological differences between the 10th grade tests and Matura examinations. 

Table 1. Main descriptive statistics for 10th grade test and Matura examination. 

Cycle Exam type Academic year Mean SD Median IQR Participated, N Absence, N 
1 cycle 10th grade 2011-2012 6.5 1.8 7 3 36500 1047 

 Matura 2013-2014 4.3 2.7 3.6 3.9 21135 110 
2 cycle 10th grade 2012-2013 6.3 1.7 6 3 35449 1128 
  Matura 2014-2015 4.2 2.7 3.5 4 20123 67 
3 cycle 10th grade 2013-2014 6.4 1.9 6 3 32050 989 

 Matura 2015-2016 4.2 2.7 3.5 4.1 18408 102 
4 cycle 10th grade 2014-2015 6.4 1.8 6 3 31246 769 
  Matura 2016-2017 4.1 2.7 3.5 3.7 17830 88 
5 cycle 10th grade 2015-2016 6.6 1.8 7 3 30581 567 
  Matura 2017-2018 4.7 2.7 4.3 4 17477 83 

As we have already mentioned in the Methodology chapter, we merged databases of 10th grade test 
and Matura examination. We calculate that more than 17 400 students takes both examination since 
2015-2016 (Table 2) which makes up around 56% of those who took the 10th grade test.  

Table 2. Cohort size for both 10th grade test and Matura examination. 

  2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 
10th grade test, N 37547 36577 33039 32015 31148 

 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 
Matura examination, N 21245 20190 18510 17918 17560 

 1 cycle 2 cycle 3 cycle 4 cycle 5 cycle 
10th grade and Matura exams, N 21022 19998 18379 17762 17413 
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We calculated z-scores of achievements for longitudinal analysis. In the current paper we present the 
correlation between the 10th grade test and Matura examination for the 5th cycle only as the charts are 
very similar for other cycles (Fig. 1). We do not observe linear correlation between the 10th grade test 
and Matura exam of Lithuanian language and literature. Lower scores of 10th grade test have stronger 
predictive value than the higher ones. If someone’s 10th grade test z-score is positive, it has no predictive 
value for the outcome of Matura examination. 

 
Figure 1. Comparison of 10th grade test and Matura examination results in 5th cycle. 

Additionally, we possess the data on where students continued their studies after graduation from the 
secondary school (Fig. 1). We can observe that even with lower-than-average secondary school 
achievements students are able to continue their education at universities and colleges. This means 
that, irrespective of the results in Lithuanian language and literature, one still has chances to proceed 
with studies in tertiary education. 

 
Figure 2. Comparison of upgrade, no change or downgrade z-score achievements 

 in Matura compare to 10th grade test. 

Finally, we compared the change in z-scores of the Matura examinations with the 10th grade student 
achievement test in Lithuanian language and literature. In case a students’ Matura z-score is positive 
(above average) when the 10th grade score is negative (below average), we consider this change as an 
improvement in knowledge and call it 'upgrade'. If the opposite is observed, this means the achievement 
deteriorated with respect to country average and we call it “downgrade”. If the value of z-score does not 
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change, we classify it as the category “no change”. In the latter category, we distinguish between positive 
“no change” (was positive in 10th grade test and remained positive in Matura examinations) and negative 
“no change” (was negative in 10th grade test and remained negative in Matura examinations). We found 
that the proportion of students, who performed better on Matura examination than on the 10th grade test 
(update in Fig.2), is somewhat similar to the proportion of students who scored worse (downgrade in 
Fig.2). Unfortunately, about half of the students' scores were and still are below the national average 
irrespective of the cycle or the difficulty of examination tasks. These findings should attract the attention 
of national education policy makers. Policy measures should be taken in order to reduce the proportion 
of students whose achievement is lower than the national average. 

4 CONCLUSIONS 
Longitudinal analysis revealed that there is no linear correlation between the 10th grade assessment and 
the Matura examinations of Lithuanian language and literature. We came to the conclusion that the 10th 
grade achievement tests do not have a predictive value in relation to Matura examinations. The 
proportion of students whose achievement in Matura exams is better than in the 10th approximately 
equals to the proportion of students whose achievement in Matura exams is worse than in the 10th grade. 
Research shows that the current system of centralized assessment can not be considered as a valid 
instrument of monitoring the long-term students’ progress in secondary education. 10th grade 
achievement tests and Matura examinations are based on different methodological principles and follow 
different goals. However, increasing the compatibility of both instruments could improve both the 
diagnostic and the predictive capacities of centralized assessment. 
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Abstract  
The interest in a competence-based approach in the university, continues increasing at a considerable 
rate in the European Higher Education Area. Generic competences (specific of the sort of education) 
assessment is nowadays considered crucial to support socio-educational demands. Nevertheless, the 
methodologies for the assessment/evaluation of the generic competences and their inclusion in the 
curriculum has yet to be adequately achieved. Competency-based learning requires either the 
development of new evaluation tools or adjustment of the existing ones in order to support marking 
changes needed for new learning-oriented active methodologies. In this sense, questionnaires are an 
innovative educational tool for competence evaluation although the development of a solid body of 
knowledge is still a pending task.  

For this reason, this study proposes a methodological tool based on a questionnaire for rating the 
assessment (or not) of Specific Instrumental generic competence (instrumental skills), as defined in our 
university, by undergraduate students. In this regard, a practical intervention was designed to integrate 
the evaluation of activities related to Instrumental Skills in undergraduate students of Chemical 
Engineering, taking advantage of a computer practice session programmed as a part of the Materials 
Science subject. The appropriateness of the developed questionnaire, based on some learning 
outcomes, as a tool to properly score the competence of interest has been analysed by comparison of 
the obtained marks with the ones coming from more regular evaluation tools. The results may lead to 
some interesting conclusions to university professors when creating appropriate competency-based 
scoring questionnaires.  

Keywords: Materials Science, questionnaire, competence assessment, instrumental skills.  

1 INTRODUCTION 
The practice of a competence-based approach in the university system within the frame of the European 
Higher Education Area is extensively growing [1,2]. Results obtained from research done in this field, 
recognize as critical the importance of having certain attributes related to abilities and skills, to attain a 
quality education and facilitate a professional development of the students [3]. Therefore, to contribute 
to the progress of the high education system, academic institutions have been working hard over the 
last few years to achieve an international accreditation of their new developed curricular programs, 
adapted to the demands of the European working models.  

Apart from the evaluation of the subjects within the new degrees and programs, it is well known that one 
driving force behind accreditation is related to the generic and specific competences expected to be 
achieved by the students along the study plans. These competences can be generic, abilities and skills 
necessary regardless the education degree, or more specific of the sort of education. Although both are 
crucial, the generic competences are becoming increasingly more important for the social prosperity, as 
they will ensure a learning of nature valid in any situation. 

Academic institutions are aware of the importance of their competence-based programs, and therefore, 
have been working hard on this issue. In this sense, authors’ University, the Polytechnic University of 
Valencia (UPV), has defined 13 main competences in the development of its bachelors’ and masters’ 
degrees [4]. These competences have arisen as crucial for employers that can base important decisions 
not only on the subjects that their candidates have studied but also on what they are able to do [5]. Apart 
from employers, universities themselves can take advantage of competence evaluation as a comparable 
criterion to promote students’ mobility, among others [6,7]. 

Nevertheless, the assessment of the generic competences and their inclusion in the curriculum has yet 
to be adequately achieved [8]. It is widely accepted that the competence-based learning requires a 
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change in the current pedagogical practices towards a learning-oriented active methodologies able to 
support a true students curriculum change.  

However, this implementation requires new evaluation tools other than exams, to assess the generic 
competencies indicators. So that, UPV has made a call for innovative projects in this regard (PIME 
program). Within the frame of one of these projects, authors have proposed a methodological ‘outcomes’ 
approach for the assessment of the ability to use the techniques, skills and tools for engineering practice 
issues. This work presents the developed strategy and evaluation tool based on a questionnaire for the 
assessment of the competence “Specific Instrumental” within the Materials Science subject in the 
Chemical Engineering Degree. “Specific Instrumental” is the name of the evaluated competence at UPV 
and, best fits with “Technology Skills” or “Technical Skills” competences listed at Tuning [9,10] or ABET 
[11] projects. This competence refers to the use of tools and technologies needed for the professional 
practice associated with engineering. At the end, its assessment is related with the ability of the student 
to identify, integrate, and combine the most appropriate tools adequate for facing and solving specific 
problems or perform projects and experiments.  

With this background, a learning experience together with a methodological tool based on a 
questionnaire, to obtain evidence regarding the acquisition of Specific Instrumental competence skills 
into Materials Science related subject are proposed in this work. The developed questionnaire 
addresses the resolution of general and specific problems intended for the evaluation of the degree of 
ability and comprehension achieved by the students about the specialized software used in a laboratory 
practice session. In order to check the adequacy or not of the developed questionnaire for the intended 
task (evaluation of the Specific Instrumental competence), results have been analyzed in the finding of 
existing correlations between the marks resulting from competence evaluation using the developed tool, 
and those achieved in the subject (labwork part) evaluated by means of exams and tests.  

2 METHODOLOGY 
The proposed evaluation tool has been tested in a computer practice of Materials Science subject, 
corresponding to the third year of the Chemical Engineering Degree. The computer practice is focused 
on the selection of materials for specific applications using the GRANTA Edupack software. Along the 
practical session, the students work individually with the objective to solve different applied cases from 
which they had to reach a conclusion about the most suitable material to the intended application with 
the aid of the software. 

In order to facilitate the evaluation process of generic competences, UPV has defined three different 
competence development levels: Level 1, covering first and second year bachelors’ degree; Level 2, 
covering third and fourth year bachelors’ degree; Level 3, covering last year of studies in masters’ 
degree. Learning outcomes increase in complexity with the level [4]. Therefore, the selected subject 
belongs to the Level 2 whose main learning outcome is expressed as follows:  

Integrate correctly the advanced tools of the professional field. 

As presented in Table 1, this level establishes the following three different assessment indicators for the 
Specific Instrumental competence: 

• 1. Identification of basic tools and their utility.  

• 2. Handling the basic tools autonomously. 
• 3. Selection and combination of the appropriate basic tools to carry out a project and/or solve a 

more complex problem. 

Each one of these learning outcomes are divided into four levels of achievement: "D. Not reached", "C. 
Developing", "B. Good/Adequate" and "A. Excellent/exemplary". The respective numerical intervals 
assigned to each level are: 0-2.5, 2.6-5.0, 5.1-7.5, 7.6-10. Therefore, depending on the skills reflected 
in the total score obtained from the questionnaire, the student will reach a level of attainment in the 
assessed competence (Specific Instrumental). 
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Table 1. Rubric to assess the learning outcomes. 

LEARNING 
OUTCOMES D. Not reached C. Developing B. Good/ adequate A. Excellent/ 

exemplary 
Identification of basic 
tools and their utility 

The student does not 
identify the basic 
tools 

The student identifies 
basic tools but does 
not recognize his 
utility 

The student identifies 
basic tools and their 
main function 

The student identifies 
additional functions of 
basic tools 

Handling the basic 
tools autonomously. 

The student is not 
able to handle the 
tools without detailed 
instructions 

The student handles 
the tools following 
detailed instructions 

The student handles 
tools autonomously 

The student handles 
tools with ease, 
exploiting all their 
functionalities 

 Selection and 
combination of the 
appropriate basic 
tools to carry out a 
project and/or solve a 
complex problem. 

The student does not 
identify the right tools 
for the development 
of the project 

The student identifies 
the tools to be used 
but does not combine 
them adequately for 
the full development 
of the project 

The student properly 
combines the 
different tools to 
complete the 
development of the 
project 

The student finds 
new ways to combine 
tools for complete the 
project in the most 
appropriate way 
possible, valuing its 
pros and cons 

The questionnaire developed as assessment tool for the Specific Instrumental competence, employed 
in the computer session practice is shown in Table 2. It was distributed at the end of the lab session and 
marks were not weighted for the final grade, thus eliminating any pressure on the students. The 
questions were mainly oriented towards methodologies for the resolution of general or specific problems 
previously addressed and commented in class. This approach will make possible to evaluate at which 
level the students have internalized the software employed, its limitations and its adequacy to address 
different Materials Science related problems.  

Table 2. Developed questionnaire as assessment tool for Specific Instrumental Competence 
 in Materials Science Computer labworks. 

I1. Identify the basic tools and their usefulness. 
I1.1 In which of the following cases of study do you see most convenient the use of GRANTA Edupack? 

a) Pre-selection of the most suitable materials that meet certain strength, processing, design (weight, 
dimensions, finish and shape) and economic requirements. 
b) Pre-selection of the most suitable materials that meet certain strength and processing 
requirements. 

I1.2 For which case is GRANTA Edupack a flexible and suitable tool? 
a) Consulting behavior of materials against chemical media. 
b) Design of manufacturing processes. 

I2. Handle basic tools autonomously.  
I2.1 You are required to design a pool diving board capable of withstanding a force F without exceeding a 
maximum reversible deformation D, with the smallest possible weight. The Ashby diagram you would use to 
begin the selection and which would contain the index to maximize would be:  

a) E (Young's Modulus) 
b) E/ρ (Young's modulus /density) 
c) σ/ρ (Stress/density) 
d) α/ E (Coefficient of expansion/Young's modulus) 

I2.2 You have a list of 40 materials that meet the mechanical constraints. In general, what last criterion would 
you set to narrow down the number of candidates using the GRANTA Edupack?  

a) I would take price into account. I would select only the cheapest one. 
b) I would take price into account. I would shortlist the 5 cheapest. 
c) I would consider the stock availability of the material from the manufacturers in Europe. I would select 
the one that is available for shipment first. 
d) I would consider the weight. I would select only the one with the lowest density. 
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I3. Select and combine the appropriate basic tools to carry out a professional project and/or solve a 
complex problem. 
I3.1 In which case would you be interested in acquiring a GRANTA Edupack license for your company's 
department? 

a) In case the department is dedicated to manufacturing and structural calculation. 
b) In case the department is dedicated to design and fabrication. 
c) In case the department was dedicated to manufacturing. 

I3.2 To which selection method would you relate the GRANTA Edupack tool? 
a) In the use of databases (ASTME, SAE, AISI...). 
b) Method using Ashby maps. 
c) Conventional method based on the Know-How of the company or department. 

I3.3 In which stage of the design process do you think the use of GRANTA Edupack is more appropriate? 
a) In the conceptual stage to make a pre-selection as an approximation to the final solution. 
b) Once the material has already been selected, for its verification. 

The set of questions focused on the skills over the software used at three different levels to assess the 
knowledge acquired by the students. The subdivision in three different levels, will permit to individually 
evaluate the following three competence indicators: 1) identification of basic tools and their utility, 2) 
handling of the basic tools autonomously, 3) ability to selection and combination of the appropriate basic 
tools to carry out a project and/or solve a complex problem. These three indicators correlate directly with 
the learning outcomes assessment specified in the rubric from Table 1 for the evaluated competence. 
Therefore, a level of achievement (A, B, C or D) for each learning outcome and for each student can be 
extracted from the evaluation tool. Additionally, a global competence mark can be calculated as the 
three indicators average. Similarly, and for validation and comparison purposes, every numerical mark 
(labwork and global grades) obtained by conventional evaluation tools (tests and exams), can be 
correlated with a level of achievement (A, B, C or D) by means of the numerical intervals assigned to 
each level as previously described.  

3 RESULTS 
Most of the labwork sessions of the Materials Science subject, deal with handling some tools/equipment 
or technologies as well as with using computer resources, thus, they are directly related with the Specific 
Instrumental competence. In this sense, one can surmise that some correlation might exist between the 
students labwork grades and the results obtained for the competence evaluation. Therefore, to 
preliminary check the developed questionnaires’ adequacy, the students’ level of achievement assessed 
was compared with the labwork grades results. As global subject grades also take into account the 
evaluation of the labwork performance, the results were also compared with the students’ level of 
achievement measured with the questionnaires’.  

The level of achievement rated per competence indicator and students’ percent obtained from the 
questionnaire is shown in Figure 1. As can be seen, the level of achievement of indicator 2 is the highest 
with 82% of the students rated as A. 51% of the students achieved an A in the indicator 1 while none of 
them was able to obtain the highest rate regarding the indicator 3. Both, I1 and I2 are related with the 
ability of handling tools independently, while I3 is related with a much more complicated task, as students 
are required to combine different technical skills to solve general engineering problems. Therefore, 
majority of the students are rated as B (39%) and C (43%) instead of A in indicator I3. 
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Figure 1. Students percent level of achievement per competence indicator obtained from the questionnaire. 

The rate mark per indicator is weighted in order to obtain a general competence value for its evaluation. 
Figure 2 shows the relation between the Specific Instrumental competence achievement and the 
labwork sessions rate. The high similarity in the obtained values in each rate for either competence and 
labwork results, is indicative of an existing relation between competence achievement and labwork 
performance. Regarding the competence achievement, 41% of the students rate as A, 54% as B, 4% 
as C and only 1% as D. The C rate students’ percentage slightly increases (from 4% to 9%) while a 
minor decrease in A and B rates occurs when the competence level of achievement is compared with 
the labwork results. Therefore, we can consider that to a greater extent, the labwork performance is a 
direct indication of the skills under evaluation, and corroborates the adequate of the evaluation tool 
developed for the task.  

 
Figure 2. Comparison of the students percentage level of achievement of the competence and labwork rates. 

Further, to examinate the application range of the developed evaluation tool, a possible existing 
correlation between competence, labwork and theory assessment rate was examined. Figure 3 shows 
the percentage of students per rate regarding the global competence, labwork and subject. Comparing 
the assessment of the labwork and theory, can be seen that in both cases, most of the students fall in 
the B rate what is also in agreement with the observations made for the competence evaluation. 
However, such a clear correlation as between the competence achievement and labwork performance 
cannot be observed. This sounds logical considering that although there is an evident application of 
theory basis into the development of the practical sessions, theory exam requires of much more 
complicated concepts that differ from the ones strengthened in practical lessons. Therefore, as 
expected, instrumental skills cannot directly be evaluated from the theory mark although some labwork 
knowledge is required in order to pass that part of the subject.    
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Figure 3. Comparison of the Students percent level of achievement of the competence  

with lab-work and subject mark rates. 

4 CONCLUSIONS 
A new proposal of a questionnaire adequate to rating the level of acquisition of the Specific Instrumental 
generic competence, has been designed to be applied within Material Science subject for Chemical 
Engineering degree, with the idea of stablishing a correlation between the qualitative scoring for the 
competence and the grades in the labwork. 

The comparison between the level of achievement obtained with the designed questionnaire and the 
marks in laboratory showed a good correlation for these preliminaries results. Therefore, the different 
rates defined for each level of assessment could be considered as appropriate to grade it. According to 
this, the data analysis reports that the students obtained the highest level of achievement (A) for the 
ability of handling tools independently (indicator 2), while none of them reached such a level for indicator 
3. This latest indicator is related with the resolution of more complicated task or problems, being 
therefore, the results coherent with the level of knowledge of undergraduated students. Consequently 
the proposed tool is shown suitable to grade this generic competence. 

Finally, the tool designed has allowed us to obtain encouraging results to continue working along these 
lines, extending the study to other grades and courses in order to carry out a more complete study. 
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STUDENTS AT THE UNIVERSITY OF THE BALEARIC ISLANDS 
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Abstract 
It is well known that the teaching methodologies and assessment in the laboratory lectures must be 
carefully designed to guarantee the degree of achievement of instrumental skills, such as data 
acquisition (presentation, units and associated errors) and their corresponding analysis to compute a 
physical magnitude. This present work aims to apply the improvements cited above to General Physics, 
a first-year course of the Degree in Automation and Industrial Electronics Engineering. The teaching 
strategies and assessment will be changed to improve the achievement of the skills assigned to this 
course in the official curriculum of the degree. Regarding the methodology, the following three actions 
have been applied: (1) make the protocol clearer regarding the explanation of the experiment (improve 
the layout and incorporate short instructional videos); (2) prepare several tasks before the laboratory 
lessons to make sure that students have understood the goal and methodology of the experiment; (3) 
strengthen the links between the laboratory and class lectures. For the assessment, these two actions 
have been implemented: (1) guarantee that students receive feedback of their delivered works; (2) use 
a public rubric for the assessment. 

These actions have been progressively applied during three academic years (2018-19, 2019-20 and 
2020-21). To quantify the improvements, the laboratory skills have been revised, comparing students´ 
deliverable works for the analyzed years and from the answers of an opinion poll. Results show an 
improvement in the degree of the achievement of the laboratory skills (especially those related to the 
measurements and their post-processing and presentation of the results). It is important to note that, 
during the 2020-21 academic year, the organization of laboratory lessons was modified due to the 
COVID-19 pandemic, impacting current results. In any case, a strong focus remains on students working 
in pairs in the laboratory, especially to practice and enhance critical thinking and other laboratory skills. 

Keywords: laboratory lectures, sciences, engineering, methodology, assessment.  

1 INTRODUCTION  
Teaching methodologies based on laboratory lectures are often applied in science courses to assess 
their skills for several reasons [1, 2, 3, 4, 5, 6, 7]: increase interest and motivation of students, improve 
students' problem-solving abilities, foster dialogue and collaboration amongst students, understand the 
limits of theories, enhance critical thinking, learn experimental techniques and procedures or understand 
the importance of security rules, among others. Accordingly, it is crucial to select appropriate 
experiments to further practice the theoretical concepts. Choosing adequate methodologies and 
evaluation methods for the laboratory lessons is important to guarantee the assessment of the skills 
related to the subject [5, 8, 9, 10]. 

Particularly for engineering degrees, science laboratory activities are a part of the course and theoretical 
or problems lectures are also considered in curricular assessment. In general, a quarter of the total 
number of activities of the course are related to laboratory experiments. At the University of the Balearic 
Islands (UIB), the General Physics course in engineering degrees has 6 ECTS credits (150 hours of 
total workload distributed in 60 hours of lectures in person and the rest of autonomous work). The 
laboratory lectures consist of about 15 hours in person (plus about 25 hours of autonomous work), 
corresponding to 4-7 sessions of 2-3 hours. Students work in pairs and in general the lecturer to student 
ratio is between 1:10 and 1:15. Assessment of laboratory activities takes into account work completed 
during (abilities/attitudes) and after (deliverables) the lab session, which correspond to 25% of the final 
mark. 
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Lecturers of the Science Faculty at UIB reviewed the laboratory lessons [8] for engineering degrees and 
the following points were highlighted: 

1 It is important: (a) to have an adequate laboratory [11], (b) to properly select the experiments 
(taking into account the concepts previously reviewed in in theoretical lessons) and (c) sufficient 
time for each experiment. 

2 The instructions and procedures that students must read (known as protocol) before starting the 
experiment should be clearly presented. 

3 A rubric could be very useful for the assessment, especially if students are made aware of it 
before performing tasks related to the experiments. 

4 For the assessment, a deliverable work for each laboratory experiment is better than submitting 
an extended report of one experiment. A fast feedback is also crucial to avoid repeating the same 
mistakes along all the experiments. 

5 It is important to link the class and laboratory lessons to allow students to have a perception that 
both activities are designed to assess the skills of the subject [11]. Fix a minimum grade for the 
laboratory activities avoid students passing the course without assessment of laboratory skills. 

The conclusions reached in [8] were applied to Mechanics, a first-year core training course of the Degree 
in Construction at the UIB, to strengthen students’ instrumental skillset [9]. Several actions were 
performed in the methodology and assessment: 

1 Laboratory sessions started after the theoretical and problem-solving lessons (students worked 
on the theoretical and practical contents in the class lessons).  

2 Before starting the laboratory sessions, some activities related to instrumental skills were 
performed by the students, of which they had to perform various tasks prior to beginning the 
laboratory sessions. 

3 Protocols of all laboratory sessions were reviewed for clarity and transparency so that they may 
better guide students to perform measurements and corresponding data analyses. 

4 During the assessment, feedback was given to avoid repeating the same mistakes. 

In quantifying the degree of achievement for the different experimental skills evaluated, a significant 
improvement was found after applying these actions when compared to the previous academic year, in 
which the aforementioned actions were not applied [8]. 

In the current work, the above-mentioned results [8, 9] are applied in General Physics, a first-year core 
training course of the Degree in Automation and Industrial Electronic Engineering at the UIB. The main 
objectives are to:  

a) guarantee that when students perform the experiment, they have previously understood it (read 
the information provided in the protocol) and they know the physical magnitudes to be derived 
from the measurements, 

b) check that the protocol is adequate to the skills of the subject, 
c) make the assessment a part of the methodology for the achievement of the skills and 
d) increase the achievement of the instrumental skills (they are common in other subjects of the 

degree) 

After applying several actions and conducting thorough analysis across three academic years (2018-
19, 2019-20, 2020-21), it is agreeable that the final goal is to improve the achievement of laboratory 
skills through teaching methodology and assessment. Also, the improvements across the three 
academic years were quantified via comparing the degree of achievement of laboratory skills. 

2 METHODOLOGY  
The following sections define the analyses conducted in changing the organization of the laboratory 
lessons (labeled as O), teaching methodologies (M) and assessment (A) to improve the achievement of 
laboratory skills. The evolution across the three academic years (2018-19, 2029-20, 2020-21) applied 
to the General Physics course in the Degree in Automation and Industrial Electronic Engineering at UIB 
are explained. Several actions were applied each academic year, with a summary provided in Table 1. 
The actions were applied to improve student assimilation of concepts that were previously explained in 
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the classroom. Ultimately, the aim of the applied actions is to strengthen students' laboratory skillset in 
the course analyzed as well as across the engineering course offerings. Finally, a method is proposed 
to quantify the impacts of these actions in terms of evaluating the laboratory skills (Table 2) achieved by 
the students.  

2.1 Changes in the Organization of Laboratory Lectures 
These changes (labelled as O) are explained here and summarized in Table 1. 

O1. Perform laboratory experiments when the corresponding theoretical concepts have been 
addressed in the class. There are many student cohorts that occupy the laboratory during the 
semester. This impacts the laboratory schedule and laboratory sessions (they are simultaneously to the 
theoretical lectures). As pointed out in [8], it is important to avoid doing experiments before the concepts 
are explained in the class. To prevent this from happening, since the 2019-20 academic year, laboratory 
sessions are scheduled only after the theory has been addressed in the classroom (this is guaranteed 
with the exception of some students and the experiment 4). A similar action was performed in [9] and 
their analysis suggests a positive impact. 

O2. Optimization of the duration of the session. It is important to guarantee that students will have 
enough time to perform the experiments and compute all the parameters requested. Also, it is necessary 
to adapt the type of the experiment to the skills of the degree [8]. During the 2020-21 academic year all 
experiments were revised accordingly. For instance, in some cases the number of repeated 
measurements had been reduced and in others the experiment had been shortened. As a result, 
students have more time to revise their measurements, compute the physical magnitudes requested, 
and critically review their results.  

O3. Measurements and the corresponding derived physical magnitudes are delivered at the end 
of the laboratory session. Students have to write down their measurements in empty tables that are 
given with the laboratory protocol. They often print these pages and complete the tables with the 
measurement, but they can also put them in the computer and fill them electronically. A few years ago 
(academic year 2018-19), it became mandatory that all the tables be completed with the corresponding 
data by the end of the session. Lecturers help students and review with them that everything is 
consistent. It is important to fill in these tables in order to prepare the deliverables (see section 2.3). 

O4. All the deliverables are given in electronic format through a virtual classroom. Students have 
a virtual classroom with all the materials related to the course (theory, list of problems, practice protocol, 
etc). Since the 2019-20 academic year, all deliverables in PDF format must be submitted through the 
virtual room. The system allows students to see the calendar of the deliverables, and this can help them 
get organized for independent work. Notably, providing deliverables in an electronic format reduces the 
amount of paper that is printed and enhances feedback (see section 2.3) as the annotations in PDF or 
tools within the virtual room are clear, transparent, and easy to navigate. 

2.2 Changes in the Methodology of Laboratory Lectures 
These changes (labelled as M) are explained here and summarized in Table 1. 

M1. Improve the protocol and provide videos to complement the information therein. The protocol 
is a document available for students within the virtual classroom, where descriptions are provided with 
regard to the objective, methodology, and expected results for each experiment. There is also a 
description of the data analysis and some questions that should be included in the deliverable works for 
each experiment. It is important to encourage students to read the protocol before going to the laboratory 
and it is therefore necessary that the information is clearly presented. Since 2019-20, the protocols of 
each experiment have been revised and in 2020-21 students have had access to some (short) videos 
where the experimental setup and procedures for each experiment are explained.  

M2. Prepare previous tasks to practice the data analysis of the measurements. Since 2018-19, 
laboratory lecturers have seen that some of the requested computations/data analysis in the deliverable 
works were wrong and students often failed due to the same reasons. In response to this, beginning in 
the 2019-20 academic year, an introductory course for the laboratory sessions were offered and four 
new previous tasks were designed to support students as they familiarize themselves with the 
instrumental skills needed for the deliverable works. This action was made previously in [9] where the 
achievement of the skills was improved. A total of four previous tasks of progressive complexity have 
been delivered by students in 2020-21 before starting the laboratory sessions. Lecturers have corrected 
them and given feedback to the students to learn from the mistakes.  
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M3. Link between the laboratory and class lectures. This is especially important in General Physics 
in engineering degrees where laboratory sessions are only a part of the subject. Students must 
recognize the importance of both the class and lab sessions as each are designed in dual part to achieve 
the skills related to the course. Since 2019-20 experiments to be performed in the lab sessions are first 
announced during class lectures. During 2020-21 some class lectures were devoted to solving a 
problem totally linked with each experiment to further explain how a physical magnitude can be 
computed from observations.  

Table 1. Description of the actions that have been taken into account during the last three academic years 
classified as: organization (O), methodology (M) and assessment (A). 

Action 2018-19 2019-20 2020-21 

O1. Perform laboratory experiments when the corresponding theoretical 
concepts have been addressed in the class 

 x x 

O2. Optimization of the duration of the session    x 

O3. Measurements and the corresponding derived physical magnitudes 
are delivered at the end of the laboratory session 

x x x 

O4. All the deliverables are given in electronic format through a virtual 
classroom 

 x x 

M1. Improve protocol and perform videos to complement the information 
therein 

 x x 

M2. Prepare tasks beforehand to practice the data analysis of the 
measurements 

 x x 

M3. Link between the laboratory and classroom lectures  x x 

A1. Deliverable works for each experiment and feedback  x x 

A2. Use a rubric for the assessment   x 

A3. Fix a minimum mark for the laboratory lessons to pass the course  x x 

2.3 Changes in the Assessment of Laboratory Lectures 
These changes (labelled as A) are explained here and summarized in Table 1. 

A1. Deliverable works for each experiment and feedback. Prior to the 2019-20 academic year, the 
assessment of laboratory sessions was made through extended reports of one experiment that was 
assigned to each student by the lecturer. The quality of these reports was very poor (the introduction 
and methodology were correct, but the analysis of the results and conclusions was very poor). In [8], an 
assessment was made based on deliverable works for each experiment, which were shorter than the 
extended report. Afterwards, in [9], conclusions were drawn that the delivered works strengthened 
students’ understanding of the experiment. As of the 2019-20 academic year, deliverable works for each 
experiment have been required. They have to be delivered about two weeks after the experiment and, 
immediately afterwards, lecturers correct them and return them to students with feedback to avoid 
repeating the same mistakes in the next deliverable work. Due to the number of reports to correct, a 
detailed revision is made for the first delivered work. 

A2. Use a rubric for the assessment. For the year 2020-21, a rubric was designed to assess the 
deliverable works. Students had access to the rubric through the virtual classroom when the laboratory 
sessions started. The rubric describes the criteria of the grading for the analysis of the deliverable works. 

A3. Fix a minimum mark for the laboratory lessons to pass the course. Laboratory sessions used 
to make up a quarter of the final mark. Theoretically speaking, students were once able to pass the 
course without completing the work related to the laboratory sessions. To avoid this, a minimum grade 
for laboratory sessions was fixed in the 2019-20 academic (4 over 10 points) to ensure that students 
complete the experiments and deliverable works of each laboratory session. 

2.4 Evaluation of the Effect of the Actions 
In order to evaluate the impact of the actions listed in Table 1, as explained in the previous subsections, 
the deliverable works for the three academic years were analyzed. For each of the four laboratory 
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experiments—the experiments remained the same for each of the three academic years analyzed—we 
thoroughly examined if the instrumental skills, defined in Table 2, were achieved by the student cohorts. 
We quantified our results by percentages of students that conducted which of the four experiments and 
corresponding skills achieved. Afterwards, an average of these percentages for all experiments was 
made to check which skill is most improved. This research is conducted every academic year to produce 
a longitudinal analysis that may be examined in order to look further into student academic achievement 
within each of the four experiments. 

Table 2. Description of instrumental skills analyzed in this work. 

Skill Description 
1 Adequate presentation of the measurements (tables) 

2 Quantify the experimental error of the measurements 

3 Derivation of physical magnitudes from observations 

4 Express the results with the appropriate significant digits 

5 Express the results with an adequate unit system 

6 Reasoned discussion of the results 

7 Proper use of the graphical representation of the observations/results 

8 Make a linear fit of experimental data and find a physical magnitude from 
the slope of the equation. 

9 Calculate the error of derived magnitudes (error propagation) 

Special attention is given to the year 2020-21. Due to the COVID restrictions, students have to work 
individually in the laboratory (not in pairs as in the previous years). Additionally, students only attend 2 
of the 4 laboratory sessions (each student did experiment 1 or 2 and 3 or 4, lecturers organize the 
schedule in this sense), but they have to give in all the deliverable works. For this reason, the protocol 
and videos (action M1 in Table 1) became quite useful as lecturers were able to provide measurements 
of each experiment to the students to perform their own data analysis and complete their deliverable 
works. We measured the achievement of instrumental skills by analyzing groups of students that 
attended laboratory sessions and those that performed their experiments virtually (that is, those that 
saw the video and performed the data analysis using the observations provided by the lecturer). 

3 RESULTS 

3.1 Improvements in the Methodology, Organization and Assessment 
Achievement of instrumental skills (listed in Table 2), averaged over the four laboratory experiments, is 
shown in Figure 1 for each of the three academic years. Degree of achievement of instrumental skills is 
measured by quantifying the percentage of students that correctly answered questions in the deliverable 
works. It is important to notice that the assessment for the 2018-19 academic year was conducted 
differently. It was made due to an extended report, rather than examination of tasks prepared by 
lecturers prior to experiments and the deliverable works themselves.  

As can be seen by the various plots, tables, and charts of the deliverable works, there was significant 
improvement in the instrumental skills analyzed, especially when comparing the 2020-21 academic year 
to each of the other academic years analyzed. Further, skills with a high level of achievement are slightly 
improved or remain constant.  

Figure 2 shows that in experiments one and two, it was found that skill 7 (properly present the results) 
had the most significant change in degree of achievement for students. Whereas, for experiments three 
and four the most significant improvements of degree of achievement were found related to skills 2 and 
4 (quantify the error of the measurements and express the results in correct units, respectively). These 
differences are due to the type of the experiment, the measurements, and the corresponding data 
analysis (i.e., each instrumental skill is not equally as relevant for each of the four experiments). 
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Figure 1. Average of the degrees of achievement for all the laboratory lectures of all the academic years 
analyzed (represented by a color: in blue for the 2018-19 academic year, in orange for 2019- 20, and in 

grey for 2020-21) for each instrumental skill studied in this work (see the complete list in Table 2). 

 
Figure 2. The same as Figure 1 but for the four experiments. 
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Figure 3. Comparison of the degrees of achievement for the 2020-21 academic year for each instrumental 

skill studied in this work regarding the presence (green bar) or virtual (yellow bar) classes due to the 
COVID-19 pandemic. 

3.2 The Effect of the COVID-19 Restrictions 
For the 2020-21 academic year, the degree of achievement of the skills is evaluated in terms of the 
class or virtual the laboratory sessions. In Figure 3, the achieved skills for students that did the 
experiment in class, through independent work rather than paired work, are compared to those achieved 
for students that did the experiment virtually (reading the protocol, watching the video, and doing the 
data analysis with the measurements provided by the lecturer).  

Inspecting Figure 3, there are not significant differences for the class (performed in the laboratory) and 
virtual (using the videos and measurements provided by the lecturer) laboratory sessions, but a slight 
improvement is noticeable when students did the experiments in the laboratory. However, results in 
Figure 3 might suggest that changes in the protocol and the videos are useful and help students to 
further understand the experiment and the data analysis included in the deliverable works.  

3.3 Student’s Perceptions of the Actions 
A student opinion poll was conducted during the 2020-21 academic year to further evaluate the impact 
of the actions and results are shown in Figure 4. The most positive actions were the use of a rubric for 
the assessment (action A2 in Table 1), the available videos for each experiment (action M2), and the 
link between the class and laboratory sessions (action M3). The rest of the actions are close to “quite 
good”.  

Another significant improvement is that about half of the students prepared a table on their computers 
before the laboratory session. This preparation allowed students to introduce the measurements during 
the experiment as well as compute the derived physical magnitudes faster than using a calculator. This 
fact also shows that they carefully read the protocol and watched the video which was made available 
for all student cohorts regardless of whether or not they were in person or virtual. 

In the open answers of the poll, most of the students mentioned that they prefer to work in pairs in the 
laboratory to discuss the measurements and critically review the results. 
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Figure 4. Average student opinion poll (only for 2020-21) results on a scale of 1 to 4, being 1 the lowest 

rating and 4 the highest (1: extremely unlikely, 2: unlikely, 3: likely and 4: extremely likely). The item 
“Preparation of a table for data collection” is rated 4 for students who prepared it and 1 for those who didn’t. 

4 CONCLUSIONS 
Several actions have been applied to the laboratory lessons of the General Physics course of the Degree 
in Automation and Industrial Electronic Engineering at the UIB during the years 2018-19, 2019-20, and 
2020-21 to improve the achievement of the skills of the subject (and also those related to the 
instrumental skills shared with other subjects of the degree). These actions are related to: 

1 the organization of the sessions (perform laboratory experiments when the corresponding 
theoretical concepts have been addressed in class, optimization of the duration of the session, 
measurements and derived magnitudes are delivered at the end of the session); 

2 the methodology (improve the protocol supported by videos, design a task to be given prior to 
laboratory sessions, link the class and laboratory session); 

3 the assessment (deliverable works for each experiment, use a rubric for the assessment, fix a 
minimum mark for the laboratory lessons to pass the course). 

These actions have been progressively applied during the last three years and it is found that in the 
2020-21 academic year the degree of achievement of some skills has significantly increased:  

• more students express the results with the appropriate significant digits,  

• the discussion of the results is now more reasoned,  

• improvement in the graphical representation of the observations/results, 
• the experimental error and the calculation of the error of derived magnitudes are now more clearly 

explained. 

Apart from the increase in the degree of achievement of these skills, results from a poll suggest that 
students are in favor of all these actions. They can be easily applied to other laboratory lessons in the 
same degree or in other engineering studies. 
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TRAINING FINANCIAL SECURITY IN THE DIGITAL AGE (IN THE 
EXAMPLE OF PETROZAVODSKY STATE UNIVERSITY) 

N. Levkin 
Petrozavodsk State University (RUSSIAN FEDERATION) 

Abstract 
In 2018, the Petrozavodsk State University for a master's degree in Economics and Finance began 
classes in the discipline "Financial Security". The relevance of this discipline lies in the fact that in the 
context of the globalization of financial relations, the active participation of a large number of people 
through various digital platforms in the work of financial markets, students have a high interest in 
financial security and they want to develop the relevant skills. Whereas previously only narrow 
specialists of state institutions and large companies were interested in financial security, today this 
discipline is interesting to a wide range of students. 

Since the beginning of the teaching of the discipline at Petrozavodsk State University, methodological 
and methodical approaches to teaching financial security in the digital economy have been developed, 
taking into account the needs of students. This research paper summarizes the experience of teaching 
financial security over the years. The result of the work done was the following: first, a successful idea 
was to consider financial security at three levels: the state, corporate and household levels. Secondly, 
the curriculum focused on comparative analysis of financial security in the 20th century and in the 
digital economy. The paper also summarizes the problems that have arisen in teaching financial 
security for masters of economic training. 

Keywords: new educational skills, financial security, the digital economy. 

1 INTRODUCTION 
In 2020 there was a record growth in the number of individuals with brokerage accounts on Moscow 
Exchange. This number has increased by almost 5 million and reached 8.8 million. Thus, in 2020 more 
private investors came to Moscow Exchange than in all the previous years of its existence in total. At 
the same time, the percent of private investors in the volume of share trading on Moscow Exchange in 
2020 was 40.6%, in the volume of bond trading - 13%, in the spot currency market - 12.3%, in the 
derivatives market - 42%. In addition, in 2018 Russian citizens were in second place (first for US 
citizens, and third for Chinese citizens) in terms of the number of users of the most popular 
cryptocurrency exchanges. The key factor in these processes is the continuing computerization of the 
population. Every year the number of new users of various gadgets is growing, more and more people 
are starting to use bank transfers, cards, online services and other benefits of the digital economy. 

Simultaneously, the number of financial frauds continues to grow. According to the Bank of Russia, in 
2020 its number increased by 23% compared to 2019. In Russia during the self-isolation period the 
number of cases of telephone and Internet frauds has increased by 76%. In addition to phishing, 
attackers used the desire of Russians to ensure additional income or receive social benefits in the 
circumstances of the Covid-19 pandemic. Phishing resources and mobile fraud with social engineering 
methods are aimed at the poorest segments of the population, as well as those people who faced a 
difficult financial situation during the pandemic due to the loss of a source of income (dismissal, 
layoffs, business closures, etc.). In modern epidemic conditions, the number of computer attacks is 
increasing, and new risks are emerging in the credit and financial sector. It could be explained by the 
fact that, due to the pandemic, people were forced to follow a self-isolation regime, and it necessitated 
more active use of the remote format for purchasing goods, performing work and providing services. 

Building of financial pyramids has intensified. In 2020 the Bank of Russia identified 222 organizations 
which have signs of financial pyramids in their activities. More than 45% of financial pyramids in 
Russia operated on the Internet. They advertised their activities through bloggers, posted videos on 
popular video hosting services, etc. Many similar projects offered their clients to invest in 
cryptocurrencies. Modern financial pyramids stake on speed, closing in two or three months, which is 
due to the possibilities of the Internet, which allows to accelerate the formation of a client base, collect 
money quickly and disappear. At the same time, computer technologies minimize the costs of financial 
pyramid building. 
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Besides, there is an increase in the number of attacks by cybercriminals specializing in infiltrating the 
infrastructure of financial institutions to gain access to systems allowing money transfers to accounts 
controlled by attackers. In previous years the traditional goals were software tools of bank customers 
for transferring funds through correspondent accounts, payment card processing controls, self-service 
banking device management systems, various payment gateways, SWIFT system tools. The most 
famous tools for attacking by groups of cybercriminals, thanks to which they often received their 
conventional names in expert circles, were the malicious software Buhtrap, Cobalt Strike, Silence, and 
a few others [1], [2]. 

The main reason for the distribution of financial fraud is the low financial and digital literacy of the 
population, as well as the inability to manage their finances in the digital economy. To eliminate this 
cause in the Russian Federation in 2017, at the state level, a strategy for enhancement of the 
population financial literacy was elaborated. The goal of the strategy was to create the foundations for 
the formation of financially literate behaviour of the population as a necessary condition for increasing 
the level and quality of citizen life, including through the use of financial products and services of 
appropriate quality. To achieve this goal, it was declared, among other things, to fulfill the task of 
increasing the coverage and quality of financial education and public awareness, as well as providing 
the necessary institutional framework and methodological resources of the educational community, 
taking into account the development of modern financial technologies. Besides the Russian 
Federation, about 60 other countries have developed and started implementing national strategies for 
increasing the financial literacy of the population, taking into account the digitalization of the economy. 
The most important direction in this area is the development of training courses on financial security 
for all levels and areas of the modern higher education system (bachelor's and master's programs, 
MBA, PhD). 

According to the numerous requests of future applicants and employers, Petrozavodsk State 
University began such work. In 2018 the course "Financial Security" was developed for master’s 
students studying at the direction "Economics and Finance". Over the years, taking into account the 
requirements of students, this course has been improved and adapted to the current requirements of 
the digital economy. 

2 METHODOLOGY 
The key challenges in developing and teaching the course “Financial Security” are as follows [3], [4], 
[5], [6], [7], [8]: 

1 Uncertainty of key definitions. At the current moment in time, there are no generally accepted 
definitions of financial security by the scientific community, as well as such definitions as "threat 
to financial security", "national interests in the field of financial security", "financial security 
insurance", etc.  

2 There is no interdisciplinary research in the field of financial security at the junction of such 
scientific fields as economics, finance, law, psychology, ethics, social sciences, computer 
science.  

3 The non-systemic nature of the presentation of educational material. For example, some 
researchers focus only on household finances, others on security of corporate finances or on 
security of public finances.  

4 The absence of fundamental scientific research on the impact of the digital economy on 
financial security, which can be explained by a small time lag in the existence of the digital 
economy itself.  

5 Closed nature of some areas of financial security for scientific study. First of all, it concerns the 
spheres of interstate interaction, the supranational level of financial security and global financial 
flows, the level of corporate finance in terms of commercial confidentiality, as well as elements 
of financial security associated with the offshore and shadow economies.  

6 Nowadays there are no detailed studies on the development of financial security over time. It 
remains unclear whether the form and content of financial security have qualitatively changed 
over the historical period from the Great American Depression (1929) to the present time of the 
emergence and formation of the digital economy.  

3981



To solve all these problems within the framework of the course "Financial Security" we have 
developed a methodology for teaching this discipline for economics master’s students, which focuses 
on three aspects:  

1 The pluralistic nature of teaching the discipline, which implies a review of a wide range of 
educational and scientific literature on basic definitions.  

2 Implementation of a systematic approach, including the study of financial security at interrelated 
levels - state, corporate and the level of individual households. At the same time, the course 
emphasizes that the interests of subjects of financial security can both coincide with each other 
and come into conflict. For example, the desire of companies to minimize their tax payments 
conflicts with the interests of financial security of a state.  

3 Studying the evolution of financial security from the pre-industrial era to the digital economy.  

During the classes, traditional and innovative teaching methods are used:  

• lectures: an informational (traditional) lecture based on explanation, illustration, description and 
examples in the field of financial security; a problem lecture based on students gaining new 
knowledge and skills through an independent search and overcoming difficulties in solving a 
problem related to eliminating threats to financial security; a lecture with pre-planned errors (test 
presentation method), which requires students to quickly analyze information, act as experts, 
opponents, and find inaccurate information; a lecture-discussion, including a free exchange of 
opinions between students and a professor in the intervals between the logical sections of the 
discipline; a visual lecture, including watching educational films, videos, files, slides with 
professor’s comments;  

• practical exercises: team work, interpretation and discussion of the obtained results, analysis of 
specific situations in the framework of the debate. When conducting debates, brainstorming 
methods, case studies, business / role-playing games are used.  

The total workload of the discipline is 72 academic hours (8 hours of lectures, 16 hours of practical 
trainings and 48 hours of independent work). 

After passing through the course "Financial Security", students have received the following results: 

1 Knowledge of the basic theoretical, methodological and methodic approaches to the analysis of 
financial security of economic actors and a state;  

2 Competence to prepare analytical materials for assessing measures in the field of economic 
policy and making strategic decisions at the micro and macro levels, taking into account the 
aspect of financial security; 

3 Possession of skills (activity experience) in financial security analysis in order to prepare 
analytical materials for evaluating measures in the field of economic policy and making strategic 
decisions at the micro and macro levels.  

The following basic definitions were used in teaching the discipline:  

• financial security is a state of protection of public relations arising from the creation, distribution, 
redistribution and use of public and private funds;  

• financial security insurance is the implementation of interrelated legal, organizational, 
operational-search, intelligence, counterintelligence, scientific and technical, informational and 
analytical, personnel, economic and other measures for forecasting, detecting, deterring, 
preventing, repelling threats to public and private monetary funds and elimination of the 
consequences of its manifestation.  

3 RESULTS 
Currently, in the final version the curriculum of the academic discipline on financial security contains 4 
modules:  
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1 Theoretical and methodological foundations of financial security.  
2 Financial security of a state at the micro and macro levels.  
3 Corporate financial security.  
4 Private (personal) financial security (financial security of households). 

Within the framework of the first module, the following issues are studied during lectures:  

• the definition of financial security from the viewpoint of various scientists is given; 

• the correlation of the concepts "financial security", "economic security", "information security" is 
revealed; 

• the connection of financial security with other financial-economic and financial-legal disciplines 
is explored; 

• the classification of financial security is given; 
• the evolution of financial security is considered; 

• the theoretical foundations of financial crises are given. 

At the practical sessions, the following questions are raised:  

• problems of financial relations and financial security of the Ancient World (Ancient Sumerians, 
Babylon, Assyria, Ancient Greece, Ancient China, Ancient Rome, Ancient Egypt).  

• aspects of financial security in the Middle Ages and in Modern Times (England, France, 
Germany, Southern Europe).  

• financial security in Contemporary history (the gold standard system, the Great American 
Depression, Bretton Woods financial system and its further modernization; the international debt 
crisis of the 1980s, the dot-com crisis, the Asian crisis, Global financial and economic crisis 
2008).  

• key stages in the formation of financial security in Russia.  

The second module contains the following lecture topics:  

• theory of the state in the humanities and financial security;  

• the main types of threats to financial security at the macro level and the assessment of measures 
in the field of economic policy, taking into account financial security at the macro level; 

• legal foundation for financial security; 

• the system of public authorities responsible for financial security of a state; 
• state financial control; 

• Lima Declaration; 

• the digital economy and financial security of a state; 
• international aspects of financial security of a state; 

• offshores as a factor of financial security of a state. 

Topics for practical sessions in the second module are as follows: 

- modern global problems of humanity and finances; 
- digital revolution and financial security; 
- the future of financial security and post-industrial society; 
- cyberattacks as a tool of financial aggression; 
- the basics of cryptocurrencies and cryptocurrency exchanges creation; 
- the concept of a digital ruble; 
- Russia under sanctions. Sanction experience of other countries (Venezuela, Iran, North Korea, China); 
- national payment systems and financial security; 
- counteraction to legalization of income obtained by criminal means and to terrorism financing. 
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Themes of the lectures of the third module are: 

• financial security system at the corporate level; 

• implementation of investment projects and financial security; 
• financial security as a key element of risk management; 

• the digital economy and corporate financial security; 
• investments in the stock market as an element of financial security; 

• assessment of measures in the field of economic policy and strategic decision-making, taking 
into account financial security at the corporate level. 

Topics for practical sessions within the third module are: 

• financial security and taxes; 

• financial security and budgetary relations; 

• financial security and banking sector; 
• financial security and insurance institution; 
• the role and significance of central banks for financial security (experience of the US Federal 

Reserve and the Bank of Russia); 

• international organizations in the field of financial security ("Egmont"); 

• counterfeiting; 
• corruption and its consequences for national financial security; 

• attacks on the information infrastructure of organizations in the credit and financial sector. 

Themes of the lectures of the fourth module are as follows:  

• assessment of measures in the field of strategic decision-making at the individual level in the 
field of financial security; 

• psychology of human behaviour and personal financial security; 
• financial pyramids (HYIPs): essence, evolution, classification; 

• the digital economy and personal financial security; 

• the behaviour of a competent investor; 
• futurological forecasts and financial security (the future of the monetary system, unconditional 

basic income and taxes, cyber-physical systems, social rating, etc.). 
• fight against falsification of financial documents of accounting and reporting of a financial 

organization; 

• fight against illegal organization of activities to attract funds and (or) other property; 
• combating the legalization (laundering) of money or other property acquired by a person as a 

result of crime commission; 

• combating the organization of criminal activity in the financial and credit sphere. 

Topics for practical sessions of the fourth module are: 

• financial and investment project activities of companies, taking into account financial security; 
• preparation of analytical materials for evaluating measures in the field of economic policy and 

making strategic decisions at the corporate level, taking into account financial security; 

• behaviour in the stock and foreign exchange markets; 
• Ponzi scheme and its modern development. Financial pyramids and financial bubbles; 

• great financial scams and swindlers; 
• financial security and financial literacy training; 
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• attacks on the information infrastructure of clients at organizations in the credit and financial 
sector; 

• recommendations for preventing computer attacks and actions in case of successful 
implementation of attacks. 

4 CONCLUSIONS 
For three years of teaching the course "Financial Security" at Petrozavodsk State University, the 
following results were obtained.  

Firstly, the following discipline sections kindle the greatest interest of master’s students:  

• unfair competition in the field of financial security between different states (financial sanctions, 
cyberattacks on digital financial infrastructure by foreign states, the spread of malicious 
software, interaction with international payment systems, the role and importance of social 
networks in ensuring financial security at the state level, the functioning of offshores);  

• study of threats to financial security at the level of a state (corruption, ineffective use of public 
finances, financial pyramids, tax evasion, development of investment infrastructure for 
digitalization of the national financial system, development of national and international 
legislation in the field of financial security);  

• financial security of citizens and the corporate sector (digital control over personal and corporate 
finances by a state, financial espionage); 

• the use of advanced financial technologies to increase the level of financial security (online 
payment services, online transfer services, P2P2 currency exchange, B2B3 payment and 
transfer services, smart terminals, robo-advising, financial planning programs and applications, 
social trading, algorithmic exchange trading, the use of biometric data to identify participants in 
financial transactions, manipulation of the behaviour of traders through social platforms, the 
creation of digital startups in the field of fintech). 

Secondly, a special emphasis in teaching the discipline is placed on the study and analysis of the 
features of threats to financial security in the digital economy:  

• the possibility of remote access to financial assets; 
• implementation of economies of scale due to the globalization of threats to financial security; 

• high level of anonymity of illegal access to financial assets; 
• inefficiency of traditional institutions for the specification and protection of property rights to 

financial assets in the digital economy; 

• price manipulations in the cryptocurrency ecosystem; 
• undeveloped national and international legislation regulating the cryptocurrency ecosystem; 

• methodological confusion connected with the formation of a new language of the digital 
economy; 

• manipulation of mass consciousness through social platforms in order to influence stock-
exchange quotation (a case study on the example of the activities of the social platform of 
traders Reddit); 

• opportunism in the behaviour of financial analysts, consultants, brokers, financial asset 
managers; 

• lack of qualified specialists in financial security in the digital economy (for example, digital 
financial lawyers). 

Thirdly, there is a need for further development of the issues related to the use of social engineering in 
commitment of financial fraud. The relevance of these issues is caused by the fact that social 
engineering is the main reason for performing transactions without the client's consent (fraudulent 
transactions) and when using it, there is an extremely low share of refunds to victims. In theoretical 
and practical lectures it is necessary to pay more attention to the study of typical attacks using social 
engineering, as well as the psychological characteristics of fraudsters and victims of the attacks with 
social engineering technologies. 
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CHALLENGING UNDERGRADUATE STUDENTS TO DISCONNECT
FROM DIGITAL MEDIA: MAIN FINDINGS FROM AUTO-

ETHNOGRAPHIES PRODUCED DURING THE COVID-19 PANDEMIC IN
PORTUGAL

C. Quico

University Lusófona (PORTUGAL)

Abstract

Would you be able to live without internet, mobile and other digital technologies during 3 to 7 days? This
challenge was made to undergraduate students from Communication Sciences and Sound Sciences of
University Lusófona in Portugal, who were asked to produce a written report and short video to
document their experience of digital disconnection, during the second wave of the Covid-19 pandemic,
which took place from November 2020 and January 2021. To challenge undergraduate students to
disconnect from digital and to be auto-ethnographers had as main objective to promote their self-
reflection on their use of digital communication technologies.

The quality of most of the written reports and videos produced by these students led to this presentation
proposal, which are the departure point for a small scale exploratory project that could be further
expanded in the near future. Drawing on the data already submitted by the students – written reports
and short videos -, the overarching research question for an exploratory study is how did a small sample
of undergraduate students experienced a brief period of digital disconnection during the second wave of
the Covid-19 pandemic? 

The secondary questions are the following: 
a) how did these students spent their time during the days in which they were voluntarily digitally
disconnected?
b) what benefits they self-reported from being disconnected from digital technologies?
c) what set-backs or down-sides of being digital disconnected did they self-reported?
d) what was the biggest take-out from the experience to these students? 

About the methodology, the auto-ethnography assignment was inspired by the method of forced
disruption designed by Kaun & Schwarzenegger (2014), in which the participants were asked to be off-
line for 1 week and to document their experience. It should be noted that, these Portuguese students
could also choose to deliver a quick and dirty ethnographic study, with at least two participants, or they
could also choose to write critical review on the subject of deep mediatization and digital disconnection. 

This small exploratory project focused on a specific moment: the second wave of the Covid-19 pandemic
in Portugal. During the mandatory lockdown periods, most people had their daily activities disrupted -
and their media use, as well, one might add. The concept of deep mediatization (Hepp & Hasebrink,
2018) can be useful to understand this almost dramatic re-enforcement of media presence in people’s
lives in advanced capitalist countries. 

However, if deep mediatization may be on the rise, one can speculate that as we adapt to the
consequences of the Covid-19 pandemic, perhaps also is increasing the desire to disconnect from
media - or from digital, in a broader sense. The concept of digital disconnection (Woodstock, 2016) and
related terms such as digital detox, digital dieting, digital fasting, unplugging, cord-cutting - brings to the
forefront several critical issues in the diverse ways people currently engage and disengage with media.
In this presentation, several of these critical issues are to be addressed and presented, by young people
themselves, in their own terms and with their own images.

Keywords: Digital disconnection, digital detox, deep mediatization, auto-ethnography, covid-19
pandemic.
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STUDENT’S PERCEPTION OF AN IMPLEMENTED FORMATIVE AND 
PARTICIPATORY ASSESSMENT IN ORAL GROUP 

PRESENTATIONS 

N. Flacco, J. Arasa Aparici 
Universidad Europea de Valencia (SPAIN) 

Abstract 
Competency-based education requires a change not only in the learning process, but also in the 
assessment, towards a formative, continuous and participatory model. We present here a set of changes 
introduced in the assessment system of the Biology subject in Dentistry, aimed at promoting its formative 
dimension and encouraging the participation of students through peer assessment. Furthermore, these 
implementations were retrospectively evaluated by the students.  

The object of the study was the oral group presentation, whose evaluation traditionally consisted of a 
single rubric that measured the final product. This activity was redesigned considering the learning 
process in its entirety and, although it continued to be graded with a single final grade, it implemented 
three tasks, each one associated with an assessment instrument: i) preparing an initial draft; ii) delivery 
of the final presentation material before the date of the presentation; iii) the final oral presentation. In 
addition, students participated in the process performing two peer assessments: a teamwork intra-group 
assessment and an inter-group assessment of the oral presentation. Once the activity was finished, the 
students were given a survey to find out their opinion regarding the experience.  

A total of 60 students participated in the study, most of whom were the first time they had to prepare an 
initial draft and conduct a peer assessment. In general, the participants valued the innovation positively, 
indicating that it helped them to improve the four transversal competences of the subject: responsibility, 
interpersonal understanding, teamwork and planning. They highlighted the benefits of the formative 
feedback given by the professor after delivering the initial draft, which was useful to be aware of weak 
points and to improve their performance. In addition, students appreciate the fact that the tasks were 
well structured and organized, because it made it easier to plan their work.  

On the other hand, students’ perception for the peer assessment was lower. In general, students 
preferred professor’s assessment and found peer assessment difficult or did not find it useful or did not 
understand its purpose. We think that this resistance to peer assessment could lie in a lack of habit, 
inexperience in making a value judgment and the influence of personal relationships between students. 
In terms of performance, all students passed the activity, with an average grade higher than last year.  

To conclude, we think that our proposal reached the formative and continuous dimension of the 
assessment, thanks to two points: i) have a well-structured and clear assessment system from the 
beginning; ii) include partial deliveries in which students can receive formative feedback that allows them 
to identify weakness and take actions to improve their learning. However, we did not obtain the expected 
results concerning the participatory dimension and we think we still have a way to go in terms of 
achieving meaningful student involvement. Our intention in the next course is to maintain the activity 
and improve it, to fully focus the attention on the students, so that they really learn for themselves. We 
believe that the key of a successful innovation will be training them and making them feel more prepared 
and aware of the benefits of participating in the assessment. 

Keywords: peer assessment, formative assessment, formative feedback; competency-based education, 
teamwork.  

1 INTRODUCTION 
In last two decades, a transition towards a competency-based education is ongoing. The competency-
based learning is a student-centered form of instruction where students progress to more advanced 
work upon mastering the necessary content and skills [1]. However, this change is occurring rather slow 
[2-3], probably because, among other reasons, this new educational trend requires a shift in both 
learning process and evaluation system. Above all, two important aspects need to be restructured: on 
one hand, the participation of the student who goes from being a passive receiver to being an active 
elaborator of his own learning, and, on the other hand, the learning object that is not only knowledge, 
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but also skills and cognitive strategies (competences). Since the student is the protagonist of the 
teaching-learning process, it is necessary that she/he participates also in the evaluation process [4]. For 
that purpose, numerous studies support the use of peer assessment [5-9], a type of formative 
assessment that complements the evaluation of competencies and focuses on development of the 
student learning process [10-12].  

In peer assessment, classmates assess the work or achievements of their peers using relevant criteria. 
Students assess the learning process or product of all or some students or group of students. This type 
of assessment can be considered as one of the most effective ways to promote collaboration and 
cooperation among students [13], encouraging dialogue and enriching interaction with other classmates 
and even teachers [14]. Peer assessment has gained popularity in higher education and its use in on 
the rise in Health degrees as Dentistry [15], Medicine [16-18], Veterinary [19], Physiotherapy [20] or 
Nursing [21]. It may be provided on various forms of learning activities: problem-based learning [6], 
project-based learning [22], reflective writing [20], etc. but particularly small group activities, for example 
oral presentations [23].   

An evaluation system that encourages student participation (peer-assessment) and collaboration (group 
activities) plays a relevant role in education, fundamentally because it contributes to the development of 
competences such as critical thinking, analytical skills, decision-making [21], contrasting points of view, 
obtaining consensus, cooperation or collaborative work [11], and because it increases the possibilities 
of feedback in order to improve learning [8,10]. Besides, participation in the evaluation promotes the 
awareness of the students about their own learning limitations, as well as the motivation to overcome 
them [11, 24]. 

For all the above, this project was driven by the desire to improve the quality of assessment of our 
students and achieve a more meaningful learning. Because students deserve to receive more 
information about the learning process and to be committed to the evaluation system, we decided to 
encourage their participation in the evaluation process. Our experience was carried out in a small group 
activity: the oral presentation, in the subject "Cell Biology and Human Genetics", in Dentistry. In previous 
courses, this group activity was evaluated only with a rubric that, despite being complete, measured 
only the final product and not the process. In this occasion, it was designed an evaluation system in 
which partial deliveries, formative feedback and peer assessment were implemented. 

The general objective of the project was to improve the learning process of the students, introducing 
innovations in the evaluation system. The specific objectives were the following: 

• To improve the evaluation system of the oral presentation in order to promote the acquisition of 
the transversal competences of the subject. 

• To apply peer evaluation in order to facilitate student’s learning, so they could be aware of the 
evaluation criteria and develop critical skills. 

• To apply a qualitative feedback in order to help students to identify the areas that need 
improvement. 

• To analyse the students' perception of the evaluation system in order to identify weak points that 
will need to be improved in the future. 

2 METHODOLOGY 
The study was conducted during the first Semester of the academic year 2020-2021. The subject "Cell 
Biology and Human Genetics" is taught in first-year of the Degree in Dentistry, at Universidad Europea 
de Valencia, a private university in Spain. The innovation consisted in redesigning the evaluation system 
of the oral presentation in order to involve students in the process of evaluating their learning and to 
provide formative feedback. Finally, once the participants completed the activity, they were asked to 
complete a voluntary anonymous survey about their opinion regarding the experience. 

All participants signed an informed consent prior to their participation in the study.  

The data analysis was carried out with the SPSS program (IBM SPSS Statistics Data Editor for 
Windows, version 23.0). 
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2.1 Design of the evaluation system and description of its instruments 
The oral presentation is a group activity conducted in groups of 3 people, in which students prepare a 
topic about Biology and present it verbally in class, in front of their classmates. In previous years, this 
activity was evaluated in a single moment (the day of the final presentation), with a single instrument (a 
rubric) that considered only the final performance. This time, the activity was divided into 3 tasks, 
distributed over time (three weeks in total), in three clearly differentiated moments: i) preparation of an 
initial draft; ii) delivery of the supporting material before the date of the presentation; iii) the final oral 
presentation (Table 1).  

The whole activity was graded with a single final grade, but each task had its own evaluation, with a 
deliverable, an instrument, and a specific weight on the final grade. Apart from the professor, students 
also participated in the evaluation, performing a teamwork intra-group peer assessment and an inter-
group peer assessment of the oral presentation.  

Table 1. Evaluation system of the Oral Group Presentation. 

Task Deliverable Evaluator Instrument Weight  

Preparation of 
the initial draft 

Upload the initial draft to the 
virtual platform 

Professor  Assessment sheet of 
the draft  

5 % 

Delivery of the 
final presentation 
material 

Upload the slides of the final 
presentation (supporting 
material) to the virtual platform 

Professor  Delivery date of the 
definitive 
presentation material 

5 % 

Complete and upload the 
assessment sheet of the 
teamwork 

Student (intra-
group peer 
assessment) 

Teamwork 
assessment sheet  

5 % 

Final oral 
presentation 

Public oral exhibition, in the 
classroom 

Professor  Rubric of the oral 
presentation 

80 % 

Complete and upload the peer 
assessment sheet 

Student (inter-
group peer 
assessment) 

Rubric of the oral 
presentation (same 
rubric as the 
professor) 

5 % 

To guarantee the correct realization of the innovation, the students were provided with a "Guide for the 
oral presentation" in which, apart from indicating how to conduct a correct bibliographic search and a 
good oral performance, all the aspects related with the evaluation were described in detail. This guide 
consisted of a self-explanatory document in which both the evaluation system and the different tasks, 
including the deliverable formats, the delivery dates, the evaluation instruments and the weighting, were 
described. This guide was available on the virtual platform of the subject and further explained in a class 
session before starting the activity. 

2.1.1 Preparation of an initial draft 
The initial draft was submitted in groups and was evaluated by the professor using an assessment sheet 
that was divided in two parts (Table 2). The first part consisted of a check list to verify that the document 
was delivered according to instructions and that the draft included all the required items: the topics of 
interest, the main sections, the visual material and the bibliographic references. The second part 
contained the professor's comment, which was a qualitative written feedback about what was well done 
and what needed to be improved. 

2.1.2 Delivery of the supporting material before the date of the presentation 
The verbalized presentation was accompanied by some slides, usually in the format of a Power Point 
presentation; however, other tools could also be used. To promote planning skills, the supporting 
material had to be uploaded to the virtual platform a few days before the oral presentation.  
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Table 2. Assessment sheet of the draft. 

Check list 

1. An index has been developed 
2. The three main sections are present: introduction, main body, conclusion 
3. The main body is divided into sections 
4. Proposals for images, graphics and / or diagrams to be included in the Presentation 
5. Bibliography search 

Qualitative feedback Professor’s comments 

Besides, to make students reflect on their ability to work as a team, they also had to complete the intra-
group peer assessment of the teamwork. Within the working groups, each participant individually 
assessed the effort done by their colleagues and by himself. The instrument of the intra-group peer 
assessment was an evaluation sheet that consisted of two parts (Table 3). Whereas the first one was a 
check list on the contribution of each member to the common project, the second part consisted of an 
open qualitative student’s comment about the positive aspects and difficulties encountered in the 
teamwork. 

The grade of the intra-group peer assessment corresponded to 5 % of the final grade and it considered 
whereas the student had actively participated in the achievement of the common objective. 

Table 3. Teamwork assessment sheet. 

Check list 
Students 

1 2 3 

1. Regular attendance at group meetings 
2. Contribution of ideas for the topic 
3. Contribution of research material, analysis 

and preparation for the presentation 
4. Practical contribution to the final result (e.g., 

writing, presentation, materials) 
5. Motivation and support to group members 

   

Student’s comments 

2.1.3 Final oral presentation 
The oral presentations were evaluated not only by the professor, but also by classmates. The inter-
group peer assessment was utilized for educational reasons, as students learn through the evaluation 
of the assigned peers. Each student assessed the work done by the members of another group, using 
the same rubric employed by the professor. The rubric contained 5 items that were scored from 0.5 to 
2 points depending on the level of achievement reached. (Table 4). 

To avoid overvaluation and inflated scores, the grade that the students obtained for the inter-group 
assessment (5 % of the final grade) was not the score they received by their peers, but a score based 
on their own evaluation, which had to be fair. In other words, the grade was based on the agreement 
between the evaluation carried out by the student and the professor.  

2.2 Student’s perception of the evaluation system 
The opinions of the students who participated in the experience were collected through the online survey 
platform Survey Monkey. At first, the survey collected their sociodemographic data and asked about 
their previous academic experience related to oral presentations (dichotomous questions with a 
“yes”/”no” answer), then it explored the students' view of the different tasks. Using a Likert scale from 1 
to 5, the participants had to express their agreement with a series of statements related to the 
achievement of the transversal competences of the subject. 
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Table 4. Rubric of the oral presentation. 

 Excellent (2) Good (1.5) Basics (1) Inadequate (0.5) 

Contents 

Perfectly logical and 
appropriate content.  
Very worked. The most 
relevant information has 
been selected. 

More than enough 
content. 
Work has been done to 
synthesize the most 
relevant information. 

Enough and 
adequate content in 
most sections, but it 
can be improved. 

Scarce, it shows that 
it is little worked. 

Slide quality 

Optimal slides for an oral 
presentation (good font 
size; number of words; 
short sentences; suitable 
fonts, background and 
color). 
Correct use of images, 
diagrams and 
animations. 
Very visually appealing 
slides.  

Slides suitable for an 
oral presentation (good 
font size; number of 
words; short 
sentences; suitable 
fonts, background and 
color). 
Occasional use of 
images, diagrams and 
animations.  

Appropriate slides, 
with a good balance 
between text and 
images. 
It can improve. 

Slides with excessive 
or inappropriate text. 
Visually unattractive.  

Sequency 

There is a logical and 
clear order in the 
presentation. 
An index, an 
introduction, a body, 
conclusions and the 
bibliography are 
included. 
All sections of the 
presentation are clearly 
defined, bearing on the 
table of contents. 
The bibliography section 
follows a single citation 
criterion.  

Clear and logical order 
in the presentation. 
An index and different 
sections are included. 
The main topic of each 
slide can be indicated, 
being related to the 
index. 
There is a bibliography 
section, but it may not 
follow a single citation 
criterion.  

Logical order. 
An index is included, 
but concepts are 
sometimes repeated.  

There is no logical 
order in the 
presentation 
(introduction - 
development - 
conclusion) nor an 
index. 
There is no 
bibliography section.  

Oral 
communication 
and body 
language 

Oral expression is 
excellent. 
The student makes little 
use of the slides and 
shows a complete 
mastery of the subject. 
The tone of voice is 
appropriate. 
His/her posture is 
natural, looking at the 
audience, gesturing and 
moving only when 
necessary. 
He/She looks relaxed 
and confident.  

Oral expression is 
adequate. 
The student hardly 
uses the slides. 
The tone of voice is 
appropriate. 
He/She looks at the 
audience but leans 
somewhere, gesturing 
or moving too much at 
times.  

The student usually 
needs to lean on the 
slides (reads), but 
establishes his own 
speech. 
The tone of voice is 
appropriate. 
He/She looks at the 
audience from time to 
time, but has some 
sign of nervousness.  

Oral expression is not 
adequate because 
the student constantly 
resorts to reading the 
slides or simply 
repeats what is 
written on the slides, 
after prior 
memorization. 
The tone of voice is 
not appropriate. 
He/She barely looks 
at the audience and 
has a rigid posture. 
Obvious signs of 
nervousness. 

Duration 

Duration adjusted to the 
established one. 
All students speak 
approximately the same 
time (between 3-4 
minutes each). 
The total presentation 
time is about 10 min. 
Correct timing of 
sections.  

Duration adjusted to 
the established one. 
Excessively short or 
long timing of any 
section.  

The total 
presentation time is 
up to 4 minutes 
shorter or longer than 
the stipulated time. 
Correct timing of 
most sections.  

Excessively short or 
long (more than 5 
minutes shorter or 
longer than the 
indicated time), and 
may have 
in addition an 
inadequate timing of 
the different sections.  

These competences, included in the Verification Report of the subject, are the following: 

• Responsibility: the student must be able to bear the consequences of the actions taken and 
account for his/her own actions. 
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• Interpersonal understanding: students will be able to perform active listening in order to reach 
agreements using an assertive communication style. 

• Teamwork: students will be able to participate actively in the achievement of a common goal, 
listening, respecting and valuing the ideas and proposals of the other members of their team. 

• Planning: the student will be able to effectively determine his/her goals and priorities, defining 
actions, deadlines and optimal resources required to achieve those goals. 

Finally, participants were given the opportunity to leave an open comment, in which they could make 
their reflections and identify the strengths and weaknesses found in the development of the activity.  

3 RESULTS 
The study totaled 60 students enrolled in two different groups depending on the language of choice: 33 
in Spanish and 27 in English. Most students were foreigners, coming from 11 different countries: France 
(46.7 %), Italy (26.7 %), Spain (6.7 %), Norway (5 %), Germany (5 %) and others. The mean age was 
21.03 ± 3.44 (range between 18 and 38), with 63.3 % of women and 36.9 % of men.  

When asked about their previous academic experience, 63.3 % of the participants answered that they 
had previously made an oral presentation in class. Of these, almost all of them had already made a 
group oral presentation (97.4 %) and many of them were used to submitting the final supporting material 
before the day of the presentation (65.8 %). However, it was the first time for most students to prepare 
an initial draft (71.1 %) and to perform a peer assessment (60.5 %). 

Next, the students' appreciation of the evaluation methodology was evaluated. First it was analysed 
whether the proposed tasks were perceived to improve the achievement of the four transversal 
competences: responsibility, interpersonal understanding, teamwork and planning. The assessment of 
the tasks was measured through a Likert scale from 1 (“very little”) to 5 (“a lot”) (Figure 1). 

The students valued the initial draft positively, indicating that it helped to improve their responsibility 
(3.80 ± 1.0), interpersonal understanding (3.81 ± 1.06), teamwork (3.97 ± 1.05) and planning (4.17 ± 
0.91). Similar favourable results were obtained about the delivery of the supporting material in all the 
analysed competencies: responsibility (3.92 ± 1.06), interpersonal understanding (3.68 ± 1.15), 
teamwork (3.78 ± 1.10) and planning (4.15 ± 0.83). 

Regarding the peer evaluation, the students' opinion was equally positive but a little lower. Performing 
the teamwork intra-group assessment improved responsibility (3.39 ± 1.25), interpersonal 
understanding (3.37 ± 1.16), teamwork (3.34 ± 1.23) and planning (3,07 ± 1.16). The oral presentation 
inter-group assessment got similar results: responsibility (3.17 ± 1.38), interpersonal understanding 
(3.29 ± 1.31), teamwork (2.97 ± 1.31) and planning (2,92 ± 1.26).  

There were no significant differences according to gender or language of teaching, being the results 
comparable in men and women, and in Spanish and English. 

 
Figure 1. Student’s appreciation regarding the benefit of the tasks to achieve the competences. 

Afterwards, students were asked directly if, being free to choose, they would include or not the different 
parts of the evaluation, in a future oral presentation. The great majority was in favour of the initial draft 
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(78 %) and the delivery of the final material presentation (88 %), but less people would like to incorporate 
the teamwork intra-group peer assessments (60.0 %) and even less the oral presentation inter-group 
peer assessments (42.4 %). On the other hand, almost everyone would maintain the professor's 
assessment (96.6 %) (Figure 2). 

 
Figure 2. Student’s preferences regarding the evaluation system of the oral presentation. 

Finally, we asked the students to leave an open, qualitative comment on the experience, indicating the 
aspects they liked and those they did not like or would change. Among the positive aspects, they 
highlighted that: 

• the tasks were well structured and organized. It made it easier to plan the work. 
“…It was step by step, and it was very organized” 
“The development of the teamwork was very structured and organized; it helped me to do my job 
well” 
“The draft and the delivery of the final work before the oral presentation allowed to start the work 
on time and then to be able to work on it better...” 
“I think every step was useful” 
“I liked how it had to follow a certain structure which prepared us for future presentations” 
“I liked the fact that the evaluation method was meritocratic and objective (clear evaluation 
sheet)...” 

• the professor’s feedback on the initial draft was useful to become aware of the aspects to improve 
and to increase their performance.  
“The most important thing was the professor's comment on the initial draft, before completing the 
presentation. It helped not to waste time making a poor or incorrect presentation” 
“The initial draft is what I liked the best because it helped to rectify what we were doing wrong. It 
also made us work on time ….” 

The negative comments were mainly related to the peer evaluation and to the presence of individual 
component within the group:  

• Most students stated that they did not like evaluating their peers, because the peer assessment 
was difficult, or they did not find it useful, or they did not understand its purpose. This resistance 
to peer assessment could lie in a lack of habit, inexperience in making an evaluative judgment 
and the influence of personal relationships between mates. 
“I did not like the peer assessments of the teamwork and the presentation… I think they are 
useless” 
“It is very difficult to evaluate the other presentation groups” 
“I don’t like to evaluate the peers in the Biology presentation” 
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“Everything is ok except the peer assessment. It does not seem very useful for me” 
“I think it is a bit difficult to evaluate the other groups on a topic that I do not know well” 
“…I would eliminate peer assessment”. 
“I think the process was fine, but I don't think the peer assessment helped me so much. It was 
hard to evaluate my classmates.” 
“It was hard to grade my classmates because it is hard to grade like the teacher” 
“Personally, I don't really agree with the fact that a presentation should be evaluated by both 
professor and classmates, I think that the final grade should be professor's responsibility only, not 
being influenced by student's thoughts.” 
“Peer assessment puts students in an interest conflict between wanting to be friendly with 
classmates and being honest…” 

• “Free riders” are defined as students who do not put effort into group work but hope to benefit 
excessively from the work of others [26, 27].  

“Luckily, I had a good group where everybody worked, but there was tension in several groups 
because some members were not working at all…” 

Overall, the general academic performance was good. All students passed the activity, with an average 
grade higher than the previous year. Besides, in general, the student peer assessment was reliable, 
existing a positive correlation between the students and the professor criteria. 

4 CONCLUSION 
In general, the innovation project was well received by the students and achieved the general objective 
of improving the learning process. Partial deliveries, formative feedback and peer assessment facilitated 
the acquisition of learning strategies and social skills (responsibility, interpersonal understanding, 
teamwork and planning) that can be used throughout life and in future employment. Moreover, although 
we do not have objective data, the experience has possibly translated into a higher probability of 
obtaining a better final grade in the subject. This is based on the fact that students who participated in 
all proposed tasks passed the activity with a higher score that obviously had a positive impact on the 
final grade. 

This study has highlighted two important points for the evaluation to be successful: i) to have a well-
structured and clear assessment system from the beginning; ii) to include partial deliveries in which 
students can receive formative feedback that allows them to identify weakness and take actions to 
improve their learning. 

Students expressed positive comments about the "Guide for the oral presentation", which turned out to 
be beneficial to get the most out of the innovation. The guide has been designed to provide students’ 
guidance through the different tasks, weights and instruments of the assessment process, and helped 
them to identify the assessment criteria. In addition, the rubric and checklists were precise and described 
exactly what the professor required of the different tasks. Having this information always available made 
them know if they met those criteria or not, and not to forget any step. In brief, providing clear and 
understandable guidelines at the start of the group work ensured the success of the innovation and led 
to an improvement in the students’ planning for the oral presentation.   

Likewise, students appreciated the professors’ comments that received after submitting the initial draft, 
because it gave them the opportunity to identify strengths and weaknesses and take actions to improve 
their work. Professor’s feedback also let them know if they had completely understood the objectives of 
the activity, what to do and at what point they were. Since this is a formative approach that allows 
students to evolve in their learning process, it is important that the professor provides attention to the 
group periodically, not only after finishing the activity. In other words, feedback helps to improve both 
group process and product. What’s more, it may provide students with useful input for future learning. 

On the other hand, students perceived as an obstacle participating in the assessment, founding it difficult 
to perform peer assessment. There was a certain resistance to assessing the classmates, especially to 
assign a grade for the oral presentation, although the criteria (the rubric) were objective and established 
a quantitative value for the grade. Despite knowing that it was a training activity, the purpose of which 
was to improve learning, students still think that assessment is the role of the professor. We think that 
this is due to the lack of experience in undertaking the role of evaluator, therefore we still have a way to 
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go in terms of achieving meaningful student involvement. It is necessary to create a climate in which the 
students’ participation in assessment becomes habitual and is integrated into the teaching-learning 
processes. 

There is evidence that student engagement and satisfaction with peer assessment practices improves 
with experience [19]. Therefore, early and repeated inclusion of peer assessment in curricula can 
provide an opportunity to scaffold the development of the learning skills required to work in collaborative 
teams. For all this, our intention in the next course is to maintain the activity and improve it, in order to 
fully focus the attention on the students, so that they really learn for themselves. We believe that the key 
of a successful innovation will be training them and making them feel more prepared and aware of the 
benefits of participating in the assessment. 

It can be concluded that the assessment model requires careful planning and continuous preparation. It 
is necessary to continue investigating and sharing experiences that favour motivational, continuous and 
formative assessment practices. The incorporation of this type of evaluation will require a great effort 
from both the professors and the students; however, it is a challenge that will suppose a relevant 
contribution to the change towards the competency-based education that we are experiencing. 
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Abstract 
The times and the world we live in today are more and more dynamic and demanding, discoveries are 
being made every day that completely change the face of our familiar science, technological 
revolutions are being created, and some of humanity's problems remain unsolvable. In 2020, the world 
was facing a crisis of unsuspected proportions, which caused changes in all spheres of human life. It 
was necessary to enrich and restructure the forms and ways of communication, work, etc. And if, in 
economic and social terms, the consequences of the pandemic are taken into account immediately, in 
many respects the consequences of this crisis will still be studied and understood.  

And although book publishers and distributors in Bulgaria have reported a drastic decline in sales and 
losses for the period from March 2020 to 2021, studies show that one of the forms to deal with 
loneliness caused by social isolation; fear of infection and death; worries about maintaining income, 
etc. is reading. And if we talked about reading only in the traditional form used for centuries before, 
today in the dynamics of the 21 century we can now explore the opportunities that are revealed thanks 
to modern information and communication technologies. E-books and audio books report an increase 
in global consumption and provoke thousands of discussions about which is the more convenient, 
more economical, more accessible, more enjoyable form of text perception.  

The report examines the book sector trends in 2020, examines the growing interest in e-books and 
audiobooks during the COVID-19 pandemic. The emphasis is placed on the processes related to 
increasing the consumption of these forms of perception of the text, presenting trends on the topic 
from several countries. The text highlights the need for reading in the present atypical situation and the 
use of reading as a form of intuitive therapy. The report presents the results of a survey conducted 
among ULSIT students. The objective of the research is to study, analyze and summarize the attitude 
of students to different forms of perception of the text; the degree of use of different formats among 
different age groups; the level of comprehension and perception of the possibilities for using reading, 
as a therapeutic technique, etc. The analyzes and summaries will contribute to building a more 
complete idea of the forms in which the modern reader in Bulgaria prefers to perceive the text and to 
what extent in times of crisis he or she uses reading as a coping technique. 

Keywords: audio books, eBooks, COVID-19, bibliotherapy, Bulgaria. 

1 INTRODUCTION  
"Everything changes when we read". 

Neil Gaiman 

In 2020, the world was facing a crisis of unsuspected proportions, which caused changes in all 
spheres of human life. It was necessary to enrich and restructure the forms and ways of 
communication, work, etc. And if, in economic and social terms, the consequences of the pandemic 
are taken into account immediately, in many respects the consequences of this crisis will still be 
studied and understood.  

And although book publishers and distributors in Bulgaria have reported a drastic decline in sales and 
losses for the period from March 2020 to 2021, studies show that one of the forms to deal with 
loneliness caused by social isolation; fear of infection and death; worries about maintaining income, 
etc. is reading. And if we talked about reading only in the traditional form used for centuries before, 
today in the dynamics of the 21 century we can now explore the opportunities that are revealed thanks 
to modern information and communication technologies. E-books and audio books report an increase 
in global consumption and provoke thousands of discussions about which is the more convenient, 
more economical, more accessible, more enjoyable form of text perception.  

Modern society is objectified by changes in all spheres of life. The time and the world we live in today 
are more and more dynamic and demanding, daily discoveries are made that completely change the 
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face of the familiar to us, science, technological revolutions are being created, and some of the 
problems of humanity remain unsolvable. 

In times of crisis, reading undergoes various transformations, but retains its ability to preserve and 
support the human spirit. The reading process remains a strictly individual, non-public and largely 
antisocial practice. Milena Tsvetkova substantiates her statement as follows: “Reading is an 
antisocial activity because it takes place in solitude and seclusion, it is realized invisibly (in the skull) 
and therefore it is uncontrollable and invisible to the sociological view. In-depth reading, as with any 
intellectual action, is characterized by "stopping behavior", slowing down, delaying reactions (thesis 
of the sociologist George Herbert Mead in his monograph Mind, Me & Society: From the Position of a 
Social Behaviorist [1]). In-depth complete reading is a process of self-communication, carried out in 
"social isolation", which limits the quantitative participation of the subject in social life and "slows 
down the pace of assimilation of social facts" (thesis of the culturologist, Ivan Stefanov, in his 
monograph Between Serious and the Entertaining Art [2]). Lonely reading is a waste of social time 
and intellectual energy of society; therefore it is socially inefficient (this is a statement of sociologist 
Stefan Kamenov in his monograph The Book and Reading [3]) [4]. This statement leads to one of the 
main lines in our publication, namely that reading as an individual and antisocial activity is extremely 
useful in periods of long social isolation to help the individual maintain their emotional and mental 
balance. Because forcibly placed in social isolation, the most natural reaction is to seek support in 
something familiar and reassuring. The text highlights the need for reading in the atypical situation and 
the use of reading as a form of intuitive therapy. 

The development of such a topic in the context of the global situation in the last year has provoked 
many new points of view. Simultaneously with the feeling that about the traditional vs. e-books and 
audio books are talked about too much and everything has been said for a long time, there is always 
the impression that it is difficult to reach a consensus outside the specifics of certain conditions. 

The multifaceted and complex issues that arise are found both in the discussion and evolving issues 
related to the opposition of the traditional book and the e/audio book, as well as in the modern 
conditions of the actively changing reality following the COVID 19 pandemic. Changing realities make 
any possible interpretation in this field too dependent on a number of contextual factors. However, the 
exceptional provocativeness of the topic must be sought both independently and outside these factors, 
because it is rooted primarily in the preferences of the modern reader and in the specifics of their 
needs. 

The attempt to present another point of view on the problem under consideration here goes through 
the answer to at least a few basic questions: 

1 Are the changes in the market of traditional and audio books caused by the situation or are they 
caused by other factors? 

2 To what extent does the consumption of audio books affect the sales of traditional books? 
3 What is the leading factor in choosing the different forms of perception of the text (gender, age, 

education, profession, etc.)? 
4 Are traditional and electronic and audio books competitors or friends? 

2 METHODOLOGY 
The report examines the book sector trends in 2020, examines the growing interest in e-books and 
audiobooks during the COVID-19 pandemic. The emphasis is placed on the processes related to 
increasing the consumption of these forms of perception of the text, presenting trends on the topic 
from several countries. The text highlights the need for reading in the present atypical situation and the 
use of reading as a form of intuitive therapy. The report presents the results of a survey conducted 
among ULSIT students. The objective of the research is to study, analyze and summarize the attitude 
of students to different forms of perception of the text; the degree of use of different formats among 
different age groups; the level of comprehension and perception of the possibilities for using reading, 
as a therapeutic technique, etc. The analyzes and summaries will contribute to building a more 
complete idea of the forms in which the modern reader in Bulgaria prefers to perceive the text and to 
what extent in times of crisis he or she uses reading as a coping technique. 
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3 TRENDS IN THE BOOK SECTOR DURING A GLOBAL PANDEMIC 
According to a survey conducted in May by the Bulgarian Book Association branch organization 
among book publishers and booksellers, there is a 30% decline in book sales in 2020, due to the 
pandemic. In November, the Association conducted a second survey among its members to track how 
the Covid-19 crisis and measures in the sector has been affecting the publishing industry. There is a 
general decline in book sales between 20% and 30% for the period January - October 2020 compared 
to the same period in 2019. The month of April is indicated as the month with the least revenue, 
followed by May, during this period the decline in book sales is between 50% and 70%. 72% of the 
respondents state that they have only partially managed to resume their activities after the severe 
blow inflicted on the book business in the period between March and May, and 18% continue to 
experience extremely serious difficulties. Nearly 30% of respondents were forced to reduce their staff 
by up to 20% compared to the total number of staff from the time before the pandemic. 

64% of the respondents share that they have an increase in the revenues from online sales compared 
to those in physical sites, while 31% of the participants in the survey have no change in the 
proportional distribution of revenues from online and physical sites and realize the same sales from 
their own online stores as before the crisis. 46% of publishers and retailers have managed to develop 
their own online store, but at the same time 54% have not developed new approaches, partnerships 
and alternative sales methods in the months of crisis [5]. If statistics show low rates in the purchase of 
printed books, this can sadden publishers, printers and traders, but from a psychological point of view 
it is not pessimistic (after all, reading and buying are unequal activities) [6]. 

The trends in the UK are similar. Pandemic drives e-book and audio book sales by UK publishers to 
all-time high. 

Sales of digital and audio books by British publishers are set to hit an all-time high this year as the 
public turns to reading to escape pandemic cabin fever. 

However, the ebook and audiobook boom comes at a high cost for the industry, with global sales of 
printed books by UK publishers plunging by 55m in the first six months of the year as high streets and 
schools closed during the first coronavirus lockdown. 

The pandemic has revived the fortunes of the consumer ebook. The format once touted as the future 
of reading has suffered six straight years of sales declines since peaking in 2014 but this year has 
been different, with sales home and abroad up 17% to £144m in the first half. UK publishers can now 
expect consumer ebooks to enjoy their best year since 2015, when sales were just under £300m. 

The ebook market has also received a boost thanks to the government scrapping the so-called 
“reading tax” of 20% VAT charged on digital titles, which Amazon then cut from the price of Kindle 
ebooks on 1 May, to bring them in line with physical equivalents, which have always been zero-rated. 

Sales of consumer audiobooks, which have ridden a wave of increasing popularity over the years, 
surged 42% to £56m in the first half – easily on track to beat the record £97m set last year. The 
combined £199m first-half sales of the two formats has set UK publishers up for their best-ever year 
for digital sales of consumer titles, well ahead of the run rate needed to hit 2019’s record total of 
£336m. 

The data for the UK publishing industry covers companies such as Bloomsbury, the publisher of the 
bestselling Harry Potter series, Penguin Random House, whose authors include Bernardine Evaristo 
and Nigella Lawson, and Faber & Faber, the publisher of Sally Rooney’s Normal People. 

“In a challenging year for the UK publishing industry, growth in digital has helped counterbalance print 
decreases,” said Stephen Lotinga, the chief executive of the Publishers Association, which compiles 
the six-monthly sales figures. “These figures really emphasise the enduring nature of books and 
reading – and that readers continue to embrace books in all their forms.” [7]. 

E-book and audiobook sales have been robust throughout the period that saw many bricks-and-mortar 
bookstores shut down across Europe as a result of the Covid-19 crisis, according to a new report by 
German digital distributor Bookwire and Austrian industry consultant Rüdiger Wischenbart. (The 
lockdown is identified in the report as running from week 11 to week 19 of 2020). 

The study looked at some two million digital transactions across Germany, Austria and Switzerland 
(DACH) and found e-book sales spiked 26% during the period of lockdown compared with the weeks 
prior to the order. Audiobook downloads more than doubled, seeing a 109% increase during the 
period, bolstered by targeted marketing campaigns by publishers and discounts. Once the lockdown 
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period ended, sales at bricks-and-mortar stores bounced back in Germany and across the region, and 
while the level of e-book and audiobook sales flattened, they remained higher than prior to the 
lockdown [8]. 

Globally, there is a trend of increasing consumption of e-books and audio books during a pandemic. 
Books are an alternative form of dealing with this atypical situation in which humanity still finds itself. 

4 RESULTS 
This publication presents in detail the results of the study conducted by the team of the project entitled 
"Study of Attitudes to the Therapeutic Potential of Reading in Atypical Situations for the Individual". 
The authors of this report make and propose some conclusions and recommendations based on the 
collected data. The survey was conducted through online questionnaires conducted between March 
22 and April 22, 2021. As a result of the distributed questionnaires, responses were received from 350 
respondents. 

The next two charts present the distribution of participants in the survey by gender and age (Figs. 1, 
2). 

 
Figure 1. Distribution by gender.  

 
Figure 2. Distribution by age.  
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The distribution by educational qualification degree is as follows: the participants in the survey are 
relatively balanced by educational qualification degree, as 26% of the respondents have a master's 
degree followed by 18% with a bachelor's degree. 

The survey includes a group of questions that aim to examine how often they read books, respondents 
and what literature they prefer. The results show that 67.1% of respondents say they read, and the 
leading answer to the question related to the frequency of reading is "every day" with 27.7%. The 
highest percentages of historical and criminal literature are preferred as a genre. These results help 
track trends related to different age groups, their preferences, and the time they spend reading. The 
following questions focus on the preferences associated with the medium on which the text is located. 

To the question: "In what format do you prefer to read?" (Fig. 3) 

 
Figure 3.  

56% of respondents indicate that they prefer the traditional format of the book - on paper, citing habit, 
convenience, accessibility and last but not least, the feeling that gives the traditional book. 22% say 
that they combine the traditional and the e-book, citing the place where they read - when traveling, 
using e-books, while at home they prefer the traditional version. While only 3% combine the traditional 
with the audio book, 11% of the respondents use all forms, for them it does not matter on what 
medium they read, they state as a reason for this their dynamic life and generational characteristics 
(here they are mainly representatives of generation Z). 4% have chosen e-books as a reason to save 
time and space. 3% have no preferences and these are the respondents who have indicated that they 
read rarely, only a few times a year. The lowest percentage of 1% is the respondents who use and 
prefer audio books. They point out several main reasons: they are not aware of this possibility, they 
cannot fully perceive the work, they are not available in libraries, etc. 

To the question "Do you have enough time to read books?" 63% of respondents say that their reading 
time is limited by the dynamics of everyday life, but they manage to "steal" time for reading - during a 
trip to work, before bed while doing something else. 28% say they prefer to find alternatives to save 
time, and 9% read only when they have enough time because they need peace of mind to focus. 

In conclusion, we can say the following: 

1 Prevailing in the choice of format is the feeling given by traditional books, in e-books the positive 
aspects are related to the ease of use in different environments and convenience in terms of 
saving space, as well as the positive aspects of nature. In the case of audio books, the main 
advantages of the respondents are related to access from anywhere in the world, low costs and 
the convenience of combining "reading" with other activities. 

2 The respondents assess as equal the possibilities of the traditional, electronic and audio book 
and consider that conditions should be created for their good combination and interconnection. 

3 The use of both forms in parallel is prevalent among active readers. 
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5 AUDIO BOOKS AND THE PANDEMIC - AN ALTERNATIVE AND SALVATION 
Audio books have proven to be a great way to relieve stress and tension, as well as loneliness during 
the COVID 19 pandemic. Thus, in a light, casual and non-engaging way, applicable to all age groups, 
audio books can be a tool with which to detach oneself from one's surroundings and indulge in a new 
experience - namely to immerse oneself in the world of literature in a different way.  

This format was available in the period of prolonged closure of libraries, also in the period of forced 
isolation, with its accessibility proved to be an extremely convenient alternative that preserves health 
(you do not need to leave home and meet other people to get access to the service), as well as 
supporting the emotional and mental balance of the individual in times of crisis (reading in a high 
percentage of people was a form of coping during the COVID 19 pandemic in 2020). 

Audio formats are gaining more and more popularity in today's technological world. There are voice 
assistants, podcasts and much more. Of course, video content is still leading, but it is also limiting. 
And the voice can be with us in many more situations, giving us the opportunity to make better use of 
the time we still do not have enough [9]. 

Teddy Rafailova, a book blogger, shared in an interview with BNR the following: "It is interesting that 
people turn not only to paper books, but also to audio books, electronic editions, which have been of 
great interest lately" [10]. 

According to the Swedish company Storytel, which provides the eponymous streaming service audio 
books, whose subscribers in 2020 will be over 1 million worldwide, during the pandemic of COVID-19 
the number of Storytel subscribers worldwide has tripled. 

It is impossible to describe the first quarter of 2020 without addressing the coronavirus situation 
around the world. Storytel’s vision is to make the world a more empathetic and creative place with 
great stories to be shared and enjoyed anywhere, anytime, and by anyone. And this vision has 
arguably never been as relevant for society as it is in these times of the coronavirus pandemic. During 
the quarantine we all sacrifice established and comfortable habits, and for a limited period we embrace 
restricted liberty of action to protect at-risk groups and for unburdening heroic health care staff and 
hospitals. The quarantine imposed on many markets throughout the world has also fueled peoples’ 
already high interest in audiobooks and the service we offer [11]. 

6 CONCLUSIONS 
According to Neil Gaiman's opinion "I do not believe that all books will or should migrate onto screens: 
as Douglas Adams once pointed out to me, more than 20 years before the Kindle turned up, a physical 
book is like a shark. Sharks are old: there were sharks in the ocean before the dinosaurs. And the 
reason there are still sharks around is that sharks are better at being sharks than anything else is. 
Physical books are tough, hard to destroy, bath-resistant, solar-operated, feel good in your hand: they 
are good at being books, and there will always be a place for them. They belong in libraries, just as 
libraries have already become places you can go to get access to ebooks, and audiobooks and DVDs 
and web content.” [12] the parallel drawn unequivocally indicates the need for continuity, i.e. from 
building on the traditions of book publishing and book distribution to achieve a balance between the 
different forms in the modern information space.  

In its evolutionary development, the book has not changed its essence since ancient times in terms of 
its functionality - it transmits information that is transformed into knowledge according to human need. 
The change is related to the form of the book, which turns human progress and leads to great material 
transformations of the book - book scroll, book code and digital books. The great technological leap 
has established digital content in recent decades, and e-books and audio books are such examples. 
They do not replace the traditional printed book, but complement and provide new opportunities for 
readers - digital users of the 21st century [11]. 

The COVID-19 pandemic completely transformed social life, and hence reading habits. The mass 
transition to distance mode of work and study has turned digital content into convenient and 
accessible, according to some, the only convertible. Thus, e-books and audio books have expanded 
their audience with a view to their safe use, as there is no physical limitation and no possibility of 
transmitting the infection [13], [14], [15]. 

Chief Executive on Storytel - Jonas Tellander said in a statement that the lockdowns and quarantines 
in many markets had “fuelled peoples’ already high interest in audiobooks and the service we offer. It 
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is obvious that the popularity of audiobooks and the digital transformation of the book market are 
increasing in both speed and impact due to the coronavirus pandemic," he said [16]. This trend is 
determined by many reasons, including long periods of social isolation, easy access, the large number 
of titles offered, the low price, etc. Thus, the COVID 19 pandemic has affected another element of 
contemporary culture and stimulated the reader to look for new alternative forms of reading. 
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Abstract 
Modern requirements to the music teacher include self-improvement pedagogical as well as 
performance skills. The music teacher's significant role to teach children how to understand and value 
music manage their own emotions. The performance skills of future music teacher in the educational 
process include a great opportunity for self-development, improvement musical abilities, and valuable 
orientations [1]. The modern world can be called multicultural due to cultural and ethnic diversity. Cross-
cultural contacts have grown significantly nowadays. In this process, the success of personal interaction 
depends crucially on the ability to respect other cultures. In such conditions, the implementation of ethnic 
traditions becomes extremely relevant. In particular, the learning of different peoples' musical traditions 
valuable for the students` multicultural interaction. In this regard, it is necessary to emphasize the role 
of the music teacher to ensure cultural traditions in the school musical education [2]. 

The pedagogical capacity of ethnic singing traditions has a crucial role in the future music teacher 
performance culture. This capacity has close correlation with ethnic culture by the means of oral 
transmission of song heritage and performance skills from generation to generation based on: folk song 
creativity (the moral and aesthetic education through rituals, rites and song folklore); the singing art of 
festive actions; the consolidation of moral values through the art of singers-storytellers, as distant 
predecessors of modern music teachers; spiritual culture; currently existing genres of folk singing, which 
determine the existence of a stable tradition of transmitting singing culture from generation to generation. 
This research demonstrates the implementation of future music teacher performance culture 
pedagogical model based on the ethnic singing traditions.  

Keywords: pedagogical model, music teacher, folk music, traditional culture. 

1 INTRODUCTION  
In order to improve the effectiveness of the educational process a teacher needs to know before and 
directly the results of his professional activity. The pedagogical modeling method as a relevant one allows 
to study the main quality and quantity characteristics of the educational process. This method provides the 
study of forms, methods, means, and structural components as well as their relationship and consistency 
in solving pedagogical problems that have not yet been the object of attention in theory and practice. 

Researchers offer several ways to model the pedagogical process: 

1) Model of the study phenomenon process (properties, qualities or activities) for students` subject 
environment; 2) Model of the pedagogical conditions system (or systems of students` activity types) as 
a socio-cultural environment for improvement; 3) Model of the educators` pedagogical activity for 
management of students activity types (or pedagogical conditions), according the previous model. This 
model is the project of educational activity or pedagogical interaction between educator and student [3]. 

The modeling method was spread out widely in musical education. The pedagogical model of students` 
performance activity for the improvement of ethnic-cultural style includes such components as ethnic-
cultural, cognitive, creative, technical, emotional-volitional, meaning-forming, value-based and 
communicative criteria [4]. Based on the social-pedagogical modeling technology the future music 
teacher performance competency model was constructed. This model demonstrates structural-
functional type, include invariant and variable parts [5]. Not less important the music teacher vocal-
pedagogical culture structural model where four components were emphasized: axiological, theoretical, 
technological and creative [6]. In order to improve music teachers’ professional musical skills in the 
frameworks of additional professional education, the musical-pedagogical model based on digital 
technologies was created by S. Karkina [7]. 
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The analysis of the music teacher activity structure demonstrates the pedagogical and musical-
performing components integration. Despite the musical performance skills was emphasize as a music 
teacher pedagogical culture component. Through the study of professional practice were established 
the priority of technical component in the educational process due to improve musical performance skills. 
Besides this process does not use the pedagogical capacity of several academic disciplines, especially 
such of them which use ethnic singing traditions. These traditions as a model of interethnic 
communication interaction promote tolerance and a positive attitude to other national traditions. 

Different issues of pedagogical experience in the field of future professionals musical performance 
culture were reflected in the works wrote by T.D. Smelkova [8] and L.M. Kashapova [9]. These 
researchers emphasize the critical role of ethnic singing traditions that were significant for musical 
culture development. 

2 METHODOLOGY 
The research applied musical and pedagogical literature analysis; educational and program 
documentation studying; pedagogical analysis of Volga peoples singing traditions; testing, qualitative 
and quantitative analysis of the experimental results, designing a model implements the pedagogical 
conditions for the future teacher musical and performing culture formation by the means of Volga 
peoples ethnic singing traditions. 

The structure of constructed model includes several components: target component (providing for future 
music teachers with theoretical and practical knowledge about ethnic singing traditions); methodological 
(reliance on the principles of science, the connection of theory and practice, subjectivity, cooperation, 
creativity, tolerance, integration, cooperation, creativity); content (pedagogical conditions development); 
procedural (educational methods and forms); diagnostic (musical performance cultural assessment). 
The experimental implementation of this model was in the educational process of Kazan Federal 
University. 

 
Figure 1. The model of the future music teacher musical and performing culture formation based on the 

ethnic singing traditions 

3 RESULTS 
The pedagogical model created in the research provides improvement of educational process through 
the searching new ways to solve pedagogical problems. The critical purpose of this model provides clear 
understanding in advance the final result of teacher-student interaction.  

The model target component is featured through the set of tasks: 
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• knowledge of ethnic singing traditions including their pedagogical capacity; 

• improvement skills in musical-performance culture; 
• students` personal development according to the requirements to future music teacher; 

• the management of students` activity in the field of musical performance including classroom and 
extracurricular training sessions; 

• education of future professional readiness to the aesthetic cultural activity by the means of ethnic 
singing traditions. 

The methodology was based on the next principles: 

• the scientific principle, reflecting the relationship between scientific knowledge, theory and 
practice; 

• the principle of the connection between theory and practice in the process of applying the acquired 
knowledge, skills and abilities in real performing practice; 

• the principle of subjectivity, acting as one of the main ones, aimed at the development of the 
creative personality as a unique and valuable individual; 

• the principle of cooperation, reflecting the process of creative interaction between the teacher and 
the student, as a result of which conditions are created for self-realization, development of both 
professional and personal qualities; 

• the principle of creativity, which requires providing the most favorable conditions for the realization 
of students' creative searches, their individuality, and awakening the need for creative self-
improvement; 

• the principle of tolerance, aimed at maintaining a friendly attitude to all nations, to the culture of 
other ethnic groups; 

• the principle of integration, which is a set of diverse areas that have a versatile impact on the 
process of personal development. 

The content and process components of the model are the main means of professional development of 
the future music teacher. They actualize the task of deepening the pedagogical potential of ethnic 
singing traditions in the process of performing training of students. 

An integral element of the content is practical experience, in which performing skills are formed. The 
experience of creative activity is designed to ensure the readiness of the future music teacher to find 
solutions to new problems, to creatively transform reality. Special attention is proposed to be paid to the 
application of methods, forms and genres of ethnic singing traditions, the reproduction of song forms 
from traditional legends, holidays, legends and rituals in artistic and pedagogical practice. All these 
components of the content are mutually conditioned: skills without knowledge are impossible, the 
implementation of creative activity is based on specific knowledge and skills. 

3.1 Pedagogical conditions 
The music teacher as a person and a professional develops himself during the training, education, 
performing, and pedagogical practice. In the process of musical and performing training at the university, 
the future music teacher learns the basics of the musical education methodology, special professional 
techniques. In order to create musical performance a student should improve his skills for active listening 
to music and deep understanding the content [10]. In order to create a musical performance, a student 
should improve his skills for active listening to music and a deep understanding of the content. 

The analysis of pedagogical research, methodological and musical-pedagogical literature, as well as 
our own experience, allowed us to assume that the effectiveness of the future music teachers musical-
performing culture formation on the basis of ethnic singing traditions will be significantly increased if the 
following pedagogical conditions will be implemented: 

• strengthening the ethno-pedagogical orientation of the future music teacher professional training 
content by enriching academic disciplines with materials that reveal ethnic singing traditions, and 
developing appropriate didactic accompaniment; 
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• integration of classroom and extracurricular educational, independent, concert-practical activities 
of students aimed at forming the musical and performing culture of the future music teacher on 
the basis of ethnic singing traditions; 

• the use of monitoring as a means of assessing the dynamics of the future music teacher musical 
and performing culture formation on the basis of ethnic singing traditions. 

3.1.1 Content component 
The structure of the created pedagogical model includes general, professional, and special knowledge. 
General knowledge includes general cultural, general education, socio-political are necessary for every 
competent specialist. Professional knowledge includes musical and performing (vocal, instrumental, 
conducting and choral), historical and pedagogical, musical and methodological contribute to the 
construction of a student's general idea of musical and performing culture. Special knowledge includes 
musical-historical, musical-theoretical, musical-psychological are necessary for the music teacher 
successful professional activity. 

The content part key means are the introduction into the educational process for the classroom and 
independent work of students of special courses of lectures, online classes, digital and electronic 
educational resources, methodological recommendations, practical tasks, individual training programs, 
music collections, repertoire lists reflecting both regional and local ethnic singing and musical traditions 
[11]. 

In order to expand the scope of the theory, history, and pedagogy of music and performing arts 
knowledge based on ethnic singing traditions in the process of training future music teachers, the 
curriculum contains a number of special lecture courses, including “Musical folklore”, “Tatar music 
History”, “Volga region peoples music”, “Tatar musical ethnography”. Besides a special course such as 
“Fundamentals of Tatar traditional vocal performance” was designed.  

The relevance of the courses content, enriched with the materials of ethnic singing traditions, lies in the 
implementation of the goals put forward and the formation of students' not only theoretical ideas, but 
also the acquisition of practical skills. 

The process of design the course was based on the next principles: 

• motivation, reflecting the development of interest in the subject being studied, cognitive needs, 
beliefs in the theoretical and practical significance of the subject being studied; 

• organizational orientation, including advice on the organization of work, orientation in sources, 
literature; 

• professional and educational, aimed at the development of special abilities, professional ethics; 
• methodological, which included such methods as explanation, analysis, interpretation, forecast; 
• developing, contributing to the formation of feelings, relationships, assessments, and thinking 

skills; 

• estimated value. 

In order to enrich the academic disciplines of performing training with materials that reveal ethnic singing 
traditions, we have developed a training manual “Vocalizations based on the Volga region peoples 
melodies” [12]. This methodological guide is intended not only for the work on the education of singing 
skills, but also for the development of the characteristic features of folk vocal music. 

3.1.2 Procedural component 
In the process of implementing the second pedagogical condition - the integration of classroom and 
extracurricular educational, independent, concert and practical activities of students, work was carried 
out in the following areas: 

• Students' participation in creative folklore groups, scientific associations; 

• Involvement of students in concert and educational activities (lectures, patronage concerts in 
orphanages, schools, nursing homes); 

• Organizing vocal and instrumental performance competitions based on ethnic music; 
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• Writing term papers and essays about the work of outstanding performers, teachers, the history 
of the ethnic singing traditions development; 

• Attending master classes, concerts, listening to audio and video recordings of folk vocal artists 
with subsequent analysis and writing reviews; 

• Organization of musical and performing activities in the process of pedagogical practice based 
on the use of ethnic singing traditions. 

3.1.3 Diagnostic component 
The third pedagogical condition is the use of monitoring as a means of assessing the dynamics of the 
future music teacher musical and performing culture formation based on the ethnic singing traditions. 
The purpose of the monitoring was to systematically diagnose the qualitative and quantitative 
characteristics of the effectiveness of the future music teacher musical and performing culture 
development. 

Due to this purpose, the development of diagnostic materials and diagnostic criteria for the quality of 
students` musical and performing training was carried out. The diagnosis of qualitative and quantitative 
characteristics was based on tests to study the individual achievements of students. 

Monitoring the level of development of the vocal and performing culture was aimed at identifying the 
correspondence of the educational process to the expected result.  

3.1.4 Experimental work 
The experimental work was attended by full-time undergraduate students. At the initial stage of the 
study, a survey of students was conducted to identify the level of their musical and performing culture 
in the course of studying in the solo singing class. 

The questionnaire was compiled based on the level of pre-university training of students. The most 
important for our research was the identification of the level of knowledge on the history and theory of 
musical performance and ethnic singing traditions. The survey revealed the nature of students' 
knowledge about ethnic traditions, genres of traditional song folklore. The survey revealed the nature of 
students' knowledge about ethnic traditions, genres of traditional song folklore. Many students 
recognized the difficulties in vocal and performing work during the period of pedagogical practice with 
the use of ethno-singing traditions. Difficulties arose in the ability to explain what should be the correct 
sound of the singing voice. It was also found that the most difficult questions were related to the use of 
professional vocal terms and concepts developed in the process of formation and development of vocal 
performance and folk singing traditions. The survey showed that students do not need only practical 
vocal lessons – they need theoretical knowledge of the theory and history of musical performance and 
folk singing traditions. The obtained data were distinguished by four levels of students' mastering of the 
means of musical and performing arts: high, medium, sufficient, and low. 

The experiment included 3 stages (ascertaining, forming and control). Each stage of the experiment was 
characterized by its own tasks, methods, means of solving them, and results. 

As an experimental group, we identified 26 students-future music teachers. The control group consisted 
of 27 students. The difference between the experimental and control groups was that in the control 
group, the educational work was aimed at the usual standard program, and in the experimental group, 
the created model was implemented. The diagnosis was carried out using the author's tests developed 
by us to study the individual achievements of students. Tests containing questions from the field of 
performing arts in general and traditional in particular, allowed to determine the level of knowledge of 
students, as well as to identify their value attitude to ethnic singing traditions.  

The reliability of determining the level of vocal and performing culture formation of students was 
determined in the test according to the following criteria adopted in pedagogical research: 

• informational, meaning the definition of the depth and scope of knowledge in the field of the 
selected problem; 

• artistic and emotional, demonstrated the emotional experience in the artistic and aesthetic 
process of musical and performing creativity; 

• activity in practice, which allows us to state the level of musical and performing culture formation, 
determined to a large extent by the development of historical, theoretical, and artistic knowledge. 
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The ascertaining cross-section showed that the students' greatest difficulties were caused by questions 
about traditional vocal performance. Students could not name the vocal genres in traditional music, do not 
know the names and authors of national operas, are not familiar with the work of folk singers who stood at 
the origins of Tatar vocal performance, do not know about the existence of oral storytelling folk art.  

In order to verify the differences in the mean values in the control and experimental groups at the initial 
stage of the experiment, we applied the Student's t-test. As a result, the following data were obtained: 
tcr = 1,66 (for р<0,05), tcr = 2,662 (for р<0,1). As a result, the data were obtained such as t emp = 0.07, 
this is less than its critical value. Thus, it can be concluded that at the ascertaining stage, the differences 
between the average values are unreliable. This means that at this stage of the study there are no 
significant differences between the indicators in the control and experimental groups. 

The purpose of the formative experiment was to carry out experimental work aimed at implementing the 
developed model and pedagogical conditions for the future music teachers musical and performing 
culture formation based on the ethnic singing traditions. At this stage, we tested various versions of 
experimental materials: questionnaires, interviews, testing, methods of expert assessments, 
observation, developed didactic materials, theoretical courses, electronic educational resources that 
contribute to the development of musical and performing culture. All the developed materials were 
satisfied the goals and specific objectives of the study contained the possibility of quantitative and 
qualitative analysis of indicators, which allowed us to get a more objective and complete picture of the 
results of the study. 

At the control stage of the experiment, we evaluated the effectiveness of the experimental work carried 
out. At this stage, we have once again identified the level of the future music teachers vocal and 
performing culture formation and studied their dynamics. To do this, at the control stage of the 
experiment, a second study was conducted using the author's tests developed by us. The test results 
are shown in Table 1. 

Table 1. Comparison of test results in EG and CG before and after the experiment  

Level 

EG before the 
experiment 

EG after the 
experiment 

CG before the 
experiment 

CG after the 
experiment 

Students` 
number  % Students` 

number % Students` 
number % Students` 

number % 

High 2 7.7 11 42.3 2 7.4 2 7.4 
Middle 8 30.8 11 42.3 9 33.4 10 37.3 
Sufficient 9 34.6 3 11.5 10 37 10 37 
Low 7 26.9 1 3.9 6 22.2 5 18.3 

The level of vocal culture was increasing in the experimental group in comparison with the control one 
from the first to the last experimental stage. A comparative analysis of the test results in the control 
group before and after the experiment revealed the absence of the significant changes. These results 
confirmed the effectiveness of created pedagogical model. Through the implementation of the model, 
the future music teachers' vocal performance culture was increased. 

4 CONCLUSIONS 
Based on the data analysis were stated the advantages of using the future teacher musical and 
performing culture formation pedagogical model. Mentioned the research the ethnic singing traditions 
implementation into educational practice provides as the benefits the future music teacher education 
system improvement. Based on the forms, methods and ethnic singing traditions content this model 
allows to preserve national heritage in the process of students` multicultural interaction in order to 
improve musical performing culture. The analysis of the data showed an increase in the level of musical 
and performing culture of students after the implementation of the pedagogical model using ethnic 
singing traditions. 

The result of the model implementation is: 

1 Improvement students` knowledge, musical performance skills based on the ethnic singing 
traditions. 
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2 Development of interest to ethnic singing traditions.  
3 Forming a belief in the importance of your profession. 
4 Preparation for concert and performing activities at school, independent musical and pedagogical 

work with students using ethnic singing traditions. 
5 Improvement of professionally significant personal qualities: musicality, artistry, creativity, 

empathy, reflection. 

During the experiment, we observed an increasing activity of students, an increase in their cognitive and 
concert-performing activity, and a readiness for self-development. 

The obtained data allow us to assert the effectiveness of the pedagogical model of the future music 
teacher musical and performing culture formation based on ethnic singing traditions. 

ACKNOWLEDGEMENTS 
The work is performed according to the Russian Government Program of Competitive Growth of Kazan 
Federal University. 

REFERENCES 
[1] I.V. Aranovskaya, G.G. Sibiryakova, G.B. Dvoynina, “The formation of musical and performing 

competency of future music teachers at the university”, History and Pedagogy of Natural Science, 
no. 3, pp. 14–17, 2019. 

[2] L.P. Karpushina, Ethno-cultural approach in school children musical education", Art and Education, 
no. 1, pp.145-150, 2011. 

[3] N.M. Borytko, “V prostranstve vospitatelnoj deyatelnosti: monographiya”. Volgograd: Peremena, 
2001. 

[4] L.V. Vahtel, N.I. Vyunova, “Formation of the ethno-cultural style of the student's musical and 
performing activities in the modern educational space”, Vestnik TGU, 8(64), no. 82-88, 2008. 

[5] N.V. Vasiljeva, “Formirovaniye muzykalno-ispolnitelskoj kompetentnosti budushcego uchitelya 
muzyki”: avtoref.diss. … kand.ped.nauk. Magnitogorsk, 22 p., 2007. 

[6] O.E. Plehanova, “Technologiya formirovaniya vokalno-pedagogicheskoj kultury uchitelya muzyki v 
protsesse vuzovskoj podgotovki”: avtoref. diss. … kand.ped.nauk Ural.gos.ped. un-t Ekaterinburg, 
23 p., 2006. 

[7] S. Karkina, R. Valeeva, “Improvement of students` professional musical skills through the 
implementation of the model of musical pedagogical content knowledge”, INTED2021 Proceedings, 
pp. 1406-1414, 2021. 

[8] T.D. Smelkova, “Vokalno-ispolnitelskaya kultura v sovremennom obrazovatelnom prostranstve”, 
Universum: Vestnik Gertsenovskogo universiteta, no.1, pp. 56-60, 2014. 

[9] L.V. Kashapova, R.F. Khaybullina, “Formirovaniye professionalnoj kultury buduschikh uchitelej 
muzyki v protsesse instrumentalno-ispolnitelskoj podgotovki”, Sovremennyje problemy nauki I 
obrazovaniya, 5, 2015. 

[10] L.G. Archazhnilova, “Professiya – uchitel muzyki: kn. dlya uchitelya”. Moskow: Prosvescheniye, 
1984. 

[11] N.K. Nurgayanova, S.V. Karkina, Mena Juanjo, "Some Aspects of Vocal Training of the Future 
Music Teacher in a Bilingual Environment through the Elements of Moodle" V INTERNATIONAL 
FORUM ON TEACHER EDUCATION (IFTE 2019), pp. 495-502, 2019.  

[12] N.K. Nurgayanova, S.V. Karkina, “Multikulturnyj podhod v podgotovke pedagoga-muzykanta 
sredstvami onlajn-kursa “Muzyka narodov Povolzhya”, Perspektivy I prioritety pedagogicheskogo 
obrazovaniya v epohu transformatsij, vybora i vyzovov: VI Virtualnyj Mezhdunarodnyj forum po 
pedagogicheskomu obrazovaniyu, sbornik nauchnyh trudov, III, Kazan, pp. 263-270, 2020.    

4011



DISCOVERING PHARMACOLOGY

I. Posadas, M. Pérez
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Abstract

Nowadays, information technologies are a basic tool and they have become a revolutionary way of
teaching at all educational levels. Thanks to this new methodology, we can bring the far world of science
and research closer to non-university students and transfer them to locations that are non-easily
accessible to them, such as the laboratory of Pharmacology at the University. By means of the activity
“Discovering Pharmacology”, 2nd year high school students can temporarily step into the reality of a
researching laboratory, without leaving the classroom. The activity is supported by the on-line platform
Teams to show the researchers’ work to this group of students and teach them how a research
laboratory is organized, the equipment and materials that are usually employed and how experimental
procedures are planned and executed in the drug discovering projects for the development of future
therapies for neurodegenerative diseases. But more than a simple exhibition or on-line visit guided by
the researchers, "Discovering Pharmacology" is a performance to awake the critical sense of the
students. Through the exhibition of live experiments, with both cellular and animal models, the activity
acquires a dynamic character. In addition to relay the experimental procedure, it is intended to promote
student´s participation and practice the ability to analyze the results obtained in order to establish a
critical discussion among students. As a complementary part of the activity, once the online session is
finished, we are interested about knowing the opinion, perception, assessment and impression of the
students, asking them about different aspects of the initiative, both scientifically and methodologically. To
do this, some questions are provided to the students, through the teacher in their educational center,
which students will be able to fill out anonymously. They will clarify the perception of 16-17 years old
student about some aspects as for example, how important science and research are in our society,
what they already knew about a researching laboratory, how much they have increased their knowledge
and the general opinion about the use of information technologies as an alternative way for teaching and
learning.

Keywords: Pharmacology, laboratory, experiment, students, on-line.
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SIMPLE MATERIALS SCIENCE EXPERIMENTS TO DO IN THE 
CLASS TO ENHANCE STUDENTS LEARNING 

Jorge García-Cañadas1, Francisco Romero-Gavilán1, Adrián Mota-Babiloni2, 
Braulio Beltrán-Pitarch1 

1Department of Industrial Systems Engineering and Design, Universitat Jaume I (SPAIN) 
2Department of Mechanical Engineering, Universitat Jaume I (SPAIN) 

Abstract 
Learning a concept is much more fruitful when seen or experienced directly than when conveyed by a 
book or a person. The purpose of this work is to compile different simple experiments that can be 
performed directly in the classroom when concepts are explained. These experiments aim at 
experiencing the concept to be learned directly, and hence, improve their learning and retention. At the 
same time, this methodology can represent an incentive to encourage students’ attendance to the class 
and enrich the added value of the existence of a lecturer. The different experiments compiled are 
designed for Materials Science subjects. They are related to (i) thermal expansion, (ii) specific heat, (iii) 
Poisson’s ratio, (iv) thermal conductivity, and (v) strain rate influence in polymers fracture. To assess 
this methodology, the students' level of understanding of the different concepts was evaluated through 
a test, resulting in nearly at least 60% of right answers in all cases. In addition, all the students found 
that the use of the in-class experiments/demonstrations improved significantly the understanding of the 
concepts explained. Moreover, they found that the lectures become more enjoyable, the retention of the 
concept improves, and they feel more encouraged to attend to the lectures. 

Keywords: Experiments, thermal expansion, specific heat, thermal conductivity, Poisson’s ratio, 
polymers fracture, Materials Science.  

1 INTRODUCTION 
In engineering education, teachers are not implementing novel types of effective learning techniques 
and methodologies as those in mathematics and science education. New engineering programs have a 
unique opportunity to build curricula around compelling learning experiences and expand them to 
lengthen it [1]. Contrary to a few decades ago, the processing of knowledge is essential for the 
professional engineer of tomorrow to judge the quality of the information he or she possesses and can 
use. Moreover, the university must prepare them to identify new opportunities and help them to use the 
resources to put into practice their ideas [2]. 

Nowadays, virtual laboratories are substituting physical ones, but nowadays, both can compete in 
effectiveness. Therefore, designers of instruction can improve outcomes by taking advantage of each 
type of laboratory [3]. It is necessary to re-consider students’ learning and employ better practices in 
teaching and learning. In this respect, Crawley et al. [4] recommended an increase in active and 
experiential learning. This does not require new space, but the previous classroom or traditional 
engineering laboratory exercises can be redesigned. Gany [5] suggested that experiments related to 
specific courses will be incorporated as a part of the course material at the advanced stages of the first-
degree studies. 

Kresta [6] proved short demonstrations that focus on key points in the course require little additional 
investment from the teacher but provided students with visual, active learning opportunities and increase 
their seminar attendance. Giridharan and Raju [7] study the efficacy of demonstration-based teaching 
strategy in enhancing students’ academic achievement. It proved that the benefits of this strategy are 
related to the teacher’s experience in the sector. Hesketh and Slater [8] designed cost-effective 
experiments for chemical engineering courses to describe basic principles of fluid flow, heat transfer, 
mass transfer and separation processes, among others. This methodology, which integrated 
experimental learning throughout the curriculum instead of the stand-alone laboratory, caused an 
enthusiastic response from students. Chowdury et al. [9] presented an approach based on laboratory 
demonstration and conduction of a real laboratory experiment that was cost-effective (minor 
maintenance cost of physical equipment), user-friendly and attractive. This approach is beneficial for 
large class size and shortens the time of the practical session. Demetry and Goccia [10] considered 
different ways of incorporating active and cooperative learning in Materials Science, including active 
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rather than traditional lectures. Consequently, students retained more knowledge than others in the 
traditional course methodology. 

Materials science and engineering are a multi-disciplinary field that offers many opportunities and plays 
an increasing role in many academic departments in engineering and science schools [11]. This work 
aims at compiling different experiments or demonstrations, adapted to the classroom, to be used when 
concepts are explained. These experiments allow improving the learning of concepts and their retention, 
amog other advantages. 

2 METHODOLOGY 
The methodology suggested consists in supporting the in-class explanation of a concept with a simple 
and short experiment or demonstration. Since these experiments will be performed in a class 
environment, they have been designed to be simple and require no large instruments or setups. Five 
experiments, which can be watched in [12], have been suggested to improve the understanding of 
different materials science concepts: (i) thermal expansion, (ii) specific heat, (iii) Poisson’s ratio, (iv) 
thermal conductivity, and (v) strain rate influence in polymers fracture. 

2.1 Thermal expansion experiment 
In this experiment, a small piece of tape is stuck on top of an Al foil piece of similar size. The two attached 
pieces are placed on top of a metallic mesh adopting a horizontal alignment. Using a lighter, the pieces 
are heated from the Al foil side as homogeneously as possible. After some seconds, they are allowed 
to cool down. During the heating process, the pieces move from an initially horizontal position into a 
convex alignment (see Fig. 1a), since tape expands more (has a higher thermal expansion coefficient) 
than Al. However, when cooled down, a final concave position is adopted (see Fig. 1) since tape 
contracts more than Al. 

 
Figure 1. Tape and Al foil stuck when (a) heated and (b) after cooling them down. 

2.2 Specific heat experiment 
For this experiment, we use a large glass (beaker) and a small one (vial). In both of them, we mark a 
temperature scale with an identical distance between ticks. Each glass represents a different material, 
both of them with identical mass. Liquid is added in both glasses until the liquid level increases one mark 
(1 ºC). For the large glass, a larger volume of liquid (which represents the heat) is needed to increase 
its temperature 1 ºC, so the material symbolised by the large glass has a higher specific heat. In contrast, 
a smaller volume of liquid (heat) is needed to increase 1 ºC the temperature of the smaller glass. 
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2.3 Poisson’s ratio 
In this experiment, a piece of cork is compressed in the axial (longitudinal) direction, which can be 
performed using a clamp or bench vice. When compressed, students should pay attention to how much 
the cork deforms laterally. Usually, when materials compress longitudinally, they expand laterally. 
Poisson’s ratio (ν=-εr/εz) measures the ratio between the lateral and longitudinal deformations. The 
lateral deformation is given by εr=(D-D0)/D0, where D is the diameter of the material when compressed 
by a given stress and D0 is the initial diameter (under no stress). The longitudinal deformation is given 
by εz=(L-L0)/L0, where L is the length of the material when compressed by the given stress and L0 is the 
initial length (under no stress). Most materials exhibit Poisson’s ratio around 0.3. However, cork has ν=0, 
since it does not deform laterally when compressed, which, if observed carefully, can be observed while 
a cork is compressed with a clamp (see Fig. 2). 

 
Figure 2. Cork from a wine bottle not compressed (left) and compressed (right) with a bench vice. 

2.4 Thermal conductivity 
A material with high thermal conductivity is able to conduct more heat flux. In this experiment, two 
metallic wires of different materials (copper and stainless steel) are heated with candles at one of their 
ends. Along the wires, small pieces of a thermochromic material are attached at different distances (see 
Fig. 3). Once the wires begin to become hot at their end by the flames of the candles, the heat is 
conducted through the wires, which produces the change in color of the small pieces of the 
thermochromic material attached when reaching the required temperature. Since copper has much 
higher thermal conductivity than the stainless steel, change of colour in the thermochromic material 
occurs earlier for the copper wire (see Fig. 3). In contrast, the change of colour takes much longer in the 
stainless steel wire. 
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Figure 3. Copper and stainless steel wires with small pieces of thermochromic material attached 
being heated up by candles. Image (a) is at a short time, when the thermochromic material has 
not change its colour yet. In image (b), at a longer time, the pieces of thermochromic material 
close to the candle from the copper wire have already changed their colour, while no change 
has occurred at the stainless steel yet. 

2.5 Strain rate influence in polymers fracture 
Many polymers exhibit different fractures and mechanical behaviour in general, depending on how quick 
a stress deforms them. When they are deformed quickly, they experience a fragile behaviour, and 
fracture occurs with nearly no plastic deformation (see Fig. 4a). However, if they are deformed slowly, 
plastic deformation becomes possible, and their fracture is quite ductile (see Fig. 4b). In a material called 
silly putty, these two different behaviours can be observed quite clearly. If you take it to the class, you 
can break it into two pieces with your hands very quickly, so you will observe a fragile fracture (with 
nearly no plastic deformation). In contrast, if you break it slowly, you will observe a quite ductile fracture 
(plenty of plastic deformation occurs). 

 
Figure 4. Silly putty fractured (a) at high and (b) low deformation rate. 

3 RESULTS 

3.1 Test results 
In order to evaluate how well the different concepts have been understood by the students after 
visualising the experiments/demostrations, a test was performed. In the test, one question was asked 
for each experiment/demonstration. The five questions that form the test are (right answer in bold): 

1 Two sheets of two flexible materials are intimately joined at room temperature and in a horizontal 
position. If, when the temperature rises homogeneously to 100 ºC, they adopt a concave (bowl) 
shape, is the material with the highest coefficient of thermal expansion that of the upper or lower 
sheet? 
a) The one on the bottom sheet. 
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b) The one on the upper sheet. 
c) They both have the same coefficient of thermal expansion. 
d) The coefficient of thermal expansion is not related to what happened. 

2 When, when 2000 J of heat are absorbed by 1 kg of a material, would its temperature increase 
more? 
a) When its specific heat is high. 
b) When its specific heat is low. 
c) When its thermal conductivity is high. 
d) When its thermal conductivity is low. 

3 What would it mean for a material capable of deforming longitudinally (axially) that its Poisson's 
ratio is zero? 
a) That there are lateral deformations but they are negative. 
b) That the longitudinal deformation is double than the lateral. 
c) That it does not suffer lateral deformations when deforming longitudinally. 
d) That there are lateral deformations but they are positive. 

4 We have two identical saucepans where the only difference is the material with which the handle 
has been made. One material has a higher thermal conductivity than the other. With what material 
will you be more likely to burn yourself when gripping the handle with the hot saucepan? 
a) With the material of higher thermal conductivity. 
b) With the material of lower thermal conductivity. 
c) The probability is the same for noth materials 

5 In which of the following situations a polymeric material will experience a fracture with little plastic 
deformation (brittle): 
a) When the strain rate is very fast. 
b) When the strain rate is very slow. 
c) When its Poisson's ratio is negative. 
d) When its Poisson's ratio is positive. 

Table 1 shows the percentage of right answers provided by the students. Nearly in all the questions a 
percentage of at least 60% was reached. The best results were found for the concepts of Poisson’s ratio 
and thermal conductivity (100% and 94%, respectively). The most difficult concept to understand was 
the thermal expansion (59% of right answers). 

Table 1. Results of the test performed to the class after watching the experiments/demonstrations. 

Question Right answers (%) 

1. Thermal expansion 59 

2. Specific heat 65 

3. Poisson’s ratio 100 

4. Thermal conductivity 94 

5. Strain rate influence in polymers fracture 71 

3.2 Survey results 
To evaluate if the use of the experiments/demonstration has been useful to improve the understanding 
of the concept by the students, they were asked this question: 

1. When the lecturer performs short experiments in class to support the explanation or they are 
visualised on video, has it helped you understand what was explained? 
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The possible answers to the question and the percentage of the students who selected them are 
indicated in Table 2. 

Table 2. Question 1 results from a survey performed to the students. 

Possible answers Percentage of students 
 who ticked the answer (%) 

1. Yes, it improves the explanation quite significantly 63.6 

2. Yes, the explanantion is moderately improved. 36.4 

3. Somewhat, but not too much 0 

4. No, it was not helpful 0 

As it can be observed from Table 2, all the students considered that the experiments/demonstrations 
performed helped to understand the concepts better. In fact, most of them (63.6%) replied that the 
explanation improves significantly. 

On the other hand, the students were asked in a second question by the advantages that they found in 
the new methodology: 

2. What do you think are the advantages of showing these short experiments in class? 

The possible answers to the question and the percentage of the students who selected them are 
indicated in Table 3. 

Table 3. Question 2 results from a survey performed to the students. 

Possible answers Percentage of students 
who ticked the answer (%) 

1. They make the class more enjoyable 86.4 

2. The concept explained is retained better and not quickly forgotten. 86.4 

3. In many cases they allow the direct verification of the theory explained 68.2 

4. They make me more attracted to attend to the lectures 45.5 

As reflected in Table 3, the students found the most advantageous the fact that the new methodology 
makes the class more enjoyable, and the retention of the concept improves. They also mentioned that 
they allow the direct verification of the theory explained. Finally, in a smaller percentage, they claimed 
that they feel more encouraged to attend to the lectures. 

4 CONCLUSIONS 
In this work, we have compiled five different experiments, simple and adapted to be carried in the 
classroom, aiming at improving the students learning learning of several materials science concepts. 
The different experiments compiled are related to (i) thermal expansion, (ii) specific heat, (iii) Poisson’s 
ratio, (iv) thermal conductivity, and (v) strain rate influence in polymers fracture. A test performed to the 
students to evaluate if the concepts were properly understood, resulted in a percentage of right answers 
of nearly at least 60%. In addition, in a survey performed to the students, all of them considered that the 
experiments performed helped to understand the concepts better. Moreover, they found that the lectures 
become more enjoyable, the retention of the concept improves, and they feel more encouraged to attend 
to the lectures. 
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CATEGORIZATION OF WEB APPLICATIONS FOR DISTANCE 
LEARNING WITH RESPECT TO THE SAMR MODEL 
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Abstract 
The SAMR model describes the gradual integration of technologies and its impact on educational goals 
in four stages. In this paper, we focused on the analysis of individual stages of the SAMR model with 
regard to the use of technologies of pupils and teachers in distance education. The main area of analysis 
was web applications, which are cross-platform and allow their use on various types of devices. We 
categorized web applications into individual stages of the SAMR model. For the analysis, statistical data 
of schools that used Google teaching tools during the COVID crisis were used. The research sample 
included 4 schools, 854 pupils and 73 teachers. Statistics show a significantly higher proportion of the 
use of mobile devices on the part of pupils and, conversely, desktop devices on the part of teachers. 
This then causes a different view of how to use technology in self-study. 

The output of the paper is the categorization of web applications from the perspective of teacher-student 
interaction, the possibility of working on different types of devices and the availability of mobile 
applications in various stages of the SAMR model. 

Keywords: covid, distance learning, SAMR, web application.  

1 INTRODUCTION 
During the pandemic situation, there was a significant change in the use of technological tools in school 
education. In particular, the period of distance learning has brought about a huge shift in the use of 
different IT tools at different stages of learning. The situation posed a major problem for teachers in 
terms of how to communicate with students outside the normal school environment, how to ensure the 
delivery of materials, how to provide feedback on learning outcomes, or how to mediate interpretation. 
There was then pressure on the part of the pupils to use their own technology in a completely different 
way and to organise their time for learning. While in the educational institution environment the IT 
equipment is quite heterogeneous and both the teacher and the pupil have essentially the same 
equipment at their disposal, the spread of teaching outside these premises has created a very 
heterogeneous environment in terms of the devices used and their operating systems. Thus, the teacher 
did not have much control over which devices the pupil would use to perform specific tasks, which would 
have been possible in the school. Hence, problems in the mismatch between the task requirement and 
the task completion may stem from the very different view of the technologies used. Thus, at least a 
partial solution was the use of web-based applications, which partially eliminated the problem of 
hardware inconsistency. The aim of this paper is thus to map the used web applications and their 
categorization according to the SAMR model. In parallel, we then map the most frequently used devices 
for various activities of the learning process from the perspective of students and teachers. 

2 METHODOLOGY 
The main research method was the use of a questionnaire for teachers and students. The questionnaire 
contained 3 closed questions and focused on the ownership and subsequent use of the equipment 
during distance learning and was designed jointly for teachers and students. This part of the 
questionnaire was processed by basic statistical evaluation. 

The second part of the questionnaire was then designed for educators only and mapped, using open-
ended questions, the use of web-based applications for different learning activities and phases of 
instruction. These open-ended responses were analyzed for the frequency of occurrence of selected 
keywords and then subjected to analysis by the researchers. 

The sample included a total of 4 schools, 854 students and 73 teachers. The sample included schools 
that use Google tools for education. All schools have a classroom with iPads in their regular classroom, 
and these were loaned to the students in need for distance learning purposes. These schools are as 
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comparable as possible in terms of size, pupil mix and geographical location. These schools have also 
participated in a joint project in previous years to equip the school with a mobile tablet classroom and to 
train teachers in their use in the classroom. Only primary school pupils in Key Stage 2, aged between 
12 and 16, were included in the survey. Similarly, the questionnaire was only submitted to teachers who 
teach these pupils in at least one subject that was part of the subjects taught during the distance learning 
period. The schools are located in residential areas of Ostrava. The investigation was conducted in the 
months of October to December 2020. 

3 RESULTS 

3.1 Analysis of used devices 
The first question mapped the availability of devices for distance learning purposes. We asked about 
the possibility of working with a smartphone, tablet or desktop computer. All regardless of operating 
system. 

Table 1. Availability of devices. 

 Smartphone Tablet Desktop PC 

Teacher 60 82 % 55 76 % 73 100 % 

Student 811 95 % 205 24 % 786 92 % 

It is clear that the essential availability of devices is on the side of mobile phones and the classic desktop 
computer. In the case of tablets, the quantity is mainly influenced by the fact that the teachers of the 
participating schools have them at their disposal as school equipment and the pupils have been lent 
these devices for distance learning. 

For all the following questions, the percentages refer only to those who have the corresponding device, 
i.e. for example, of all teachers who own a smartphone (82% of the total of 73), only 7%, i.e. 4 teachers, 
primarily use it for the activity. All values are also rounded for clarity.  

The second question asked which of the tools the participants use to primarily access Google Classroom 
for basic communication (writing notifications, comments, reading stream content, reviewing completed 
assignments, etc.). 

Table 2. Google classroom and communication. 

 Smartphone Tablet Desktop PC 

Teacher 4 7 % 19 34 % 50 68 % 

Student 560 69 % 50 25 % 244 31 % 

Here we can see a significant use of mobile devices on the part of students. It can be observed that 
while teachers perceive the desktop computer as the main working tool, students see mobile devices 
as the main tool for obtaining information and also for basic communication. In informal conversations 
with pupils, they often mentioned the advantage of smartphone notifications. 

The third question surveyed the use of devices for synchronous online learning using Google Meet. 

Table 3. Google Meet. 

 Smartphone Tablet Desktop PC 

Teacher 7 12 % 12 22 % 54 74 % 

Student 600 74 % 176 86 % 78 10 % 

Again, there is a clear dominance of mobile devices on the part of students and desktop devices on the 
part of teachers. 
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3.2 Analysis of used web appliacations 
The second part of the questionnaire was intended only for teachers and was designed to find out which 
web applications and for what activities teachers use them. This questionnaire served as the initial 
source for categorizing applications in the SAMR model. In the second part of the questionnaire, 
educators were given space for open-ended responses and were asked about what web applications 
they use to implement distance learning and for what purpose. By analyzing the word frequency of all 
the answers and selecting the labels of the web applications, we obtained the following table. 

Table 4. Word frequency analysis. 

Keyword Frequency 

Google Meet 74 
Google Forms 65 

Learning Apps 57 
Kahoot 55 

Socrative 42 
Liveworksheets 36 

Jamboard 35 
Nearpod Video 21 

Among other tools, Nearpod Lesson, Whiteboard.fi, umimematiku.cz, skolakov.eu, Quizizz and Quizlet 
appeared with a lower frequency (10 to 19). 

4 CATEGORIZATION OF APPLICATIONS ACCORDING TO THE SAMR MODEL 
The SAMR model [4] is very often mentioned when describing the integration of technology into 
teaching. The name SAMR is formed from the initial letters of the words Substitution, Augmentation, 
Modification and Redefinition. The model describes the gradual transition to ICT-supported learning 
from simply replacing classical materials with their electronic form (substitution) to a state where, thanks 
to ICT tools, we can make a complete change in the classical concept of learning, i.e. we can implement 
learning that would not be possible without the use of ICT (i.e. redefinition). The model was developed 
by Dr. Ruben Puentedura and we can find in it a link to the different stages of Bloom's taxonomy [5][6]. 
This model focuses on describing the general integration of ICT tools in teaching, regardless of whether 
it is the work of the teacher or the learner. Its focus on learning objectives is evident. It is a rather vaguely 
defined model and there are critics [2], who criticise it for its lack of support in the existing literature and 
its emphasis on specific technology. However, it is now a simple to grasp model for evaluating the 
degree of ICT use in the learning process and its impact on learning objectives, and with its help we are 
able to influence the course and outcomes of the learning process [1]. 

In substitution, ICT is only used as a tool to create and use traditional materials. A typical example is 
the use of word processors, presentation programs, etc. However, there are no functional changes to 
the learning process. In Bloom's taxonomy, the link is to the memorization stage. 

In the context of distance learning, this clearly includes tools for online synchronous learning such as 
Google Meet, Jamboard or Whiteboard.fi Tools of this type only replace traditional communication with 
students without any functional impact on the effectiveness of teaching. 

In the second level - extension - ICT is used as a tool for creating extension materials and as a didactic 
aid in classical teaching. Examples include multimedia materials created using a word processor that 
includes videos, image galleries, links to Internet resources, animations, etc. Another example is the 
use of specialised applications with embedded content or applications to practise learning. In Bloom's 
taxonomy, these are the stages of understand and apply. 

In the case of distance learning, we can include here applications for practising the material or for testing. 
These are mainly functional elements of active feedback with the possibility of learner evaluation. In the 
questionnaire survey, this includes Google Forms, Socrative, Quizizz, Kahoot or Learning Apps. Also 
the Nearpod Video tool can be considered as an application with extension elements. 
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In the case of modification, the learning objectives can be adjusted and new outcomes can be created 
thanks to ICT resources. Collaboration between pupils and teachers is strongly encouraged. Examples 
are the creation of learning materials by pupils, the use of online tools in teaching (own blogs, online 
publishing). Pupils can thus create learning materials for each other in the course of their studies, for 
example by creating joint websites. In this way they create learning content together, discussing it 
together. In Bloom's taxonomy we talk about the stages apply, analyse and evaluate [6]. 

In distance learning, the modification stage can be thought of as activities that take place 
asynchronously and make use of tools for sharing and collaboration among learners. From the 
investigation conducted and the analysis of the teachers' responses, activities in which the use of tools 
from Level A by the pupils themselves occurred can be included here. An example of this is the creation 
of a shared dictionary using the Quizlet tool by a group of pupils and the subsequent practice and 
discussion of the inserted words. Similarly, the creation of a collection of exercises on a selected learning 
topic using Liveworksheet or Learning Apps and sharing it. These tools can thus also be classified into 
multiple levels of the SAMR taxonomy. 

The final stage of the SAMR model is then redefinition, where ICT can be used to realise entirely new 
goals that would not have been achievable before. Online student-teacher collaboration and 24/7 
learning support is strongly encouraged. Thanks to online tools such as blogs, discussion forums, LMS 
systems, student-teacher collaboration is also supported, even outside of pre-set teaching time. In 
Bloom's taxonomy we come to the stages of evaluate and create [3]. By analysing the responses, the 
whole distance learning system can be included in this stage, involving most of the tools mentioned. An 
example would be the joint use of Google Classroom, Google Forms, and Google Meet tools to 
implement the entire learning process. By analysing the responses, it was possible to trace this trend 
among a small number of teachers. A characteristic feature was a greater use of different applications 
for practicing and creating, and a lower interest in synchronous teaching using Google Meet, or just 
using it for individual consultations. 

5 CONCLUSIONS 
The research conducted focused on two areas. The first was to determine the actual use of different types 
of devices in distance learning. Here, a major difference was observed between teachers and students, 
with a clear preference for the use of traditional desktop devices among teachers, while students have a 
very high preference for mobile devices. The second area was to find out which web applications educators 
used in distance learning and also for which activities. Based on these responses, we classified these 
applications into the different parts of the SAMR model. It turned out that it was not possible to classify 
these tools unambiguously into the different stages. It mainly depends on how they are used and also on 
how they are connected. Thus, for a more precise categorisation, it is always necessary to add the way of 
use in teaching. 
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M.LAB: A DIGITAL MAKERSPACE FOR ELEMENTARY AND 
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Abstract 
This paper’s proposal presents the Digital Makerspace M.Lab implemented by the Institute of 
Education of the University of Lisbon. The M.Lab is an action that promotes activities of exploration, 
research, analysis, and production of physical or virtual artifacts for elementary and secondary 
students and teachers as well as for teacher training activities in the University. Inspired by the 
principles of learning-by-making proposed by constructionism theory [1] and through the immersion of 
students in learning scenarios, this space cultivates scientific culture and promotes the development of 
skills in the areas of STEM as well as critical thinking, collaboration, and expression through digital 
resources. Organized in several scientific areas of action, the M.lab promotes the students’ and 
teachers’ engagement in real experiences of complex problem-solving activities mainly through the 
use of different types of digital technology, robotics, and programable tangible objects. The M.Lab 
project promotes two types of training activities: (i) activities developed with primary and secondary 
school students; and (ii) training activities developed with students from teachers’ initial education 
courses. The regular activities of students and teachers in the makerspace will be developed through 
previous scheduling of space by schools and teachers. 

Keywords: Constructivism, Digital Makerspace, Learning Scenarios, M.Lab, STEAM Education. 

1 M.LAB PROJECT 
The M.Lab project was funded by the Portuguese Foundation for Technology and Science and by Live 
Science Agency in a public call in 2018. This project aimed to implement a learning space, inside the 
Institute of Education of University of Lisbon (IEULisbon), that promotes scientific culture and the 
development of skills focusing on areas such as science, mathematics, physics, and computer 
science. Accordingly, this space, with both a physical and digital nature, should promote:  

a) the development of skills related to critical analysis of problematic situations and the use of a 
scientific approach to complex problems-solving; 

b) the development of the ability to collaborate and cooperate to achieve common objectives; 
c) the knowledge of digital technologies suitable to mediate processes of analysis and research; 
d) the knowledge of fundamental elements in the areas of Science and Mathematics through 

exploration, experimentation, and production of objects (physical and virtual) that reify important 
concepts in those areas; 

e) the knowledge of the fundamental elements of computer science (e.g. computational thinking, 
algorithms, programming bases) that allow the representation and simulation of physical, 
mathematical, and biological processes; 

f) the development of competencies in the representation of situations, problems, and solutions, 
namely through digital means (e.g. video production, elaboration of infographics) using 
storytelling techniques; 

g) the ability to handle basic digital technologies in the field of robotics and drone programming; 

The objectives would be achieved through (i) physical implementation of the M.Lab space by selecting 
technological resources suited to the age groups of users (mainly elementary and secondary schools’ 
students, accompanied by their teachers), (ii) production of a work-structure based on the creation of 
learning scenarios by the M.Lab team, operationalized in activity roadmaps in the domains of 
mathematics, physics, sciences, and computer science, (iii) providing school teachers and future 
school teachers with regular training workshops in the domains covered by M.Lab, (iv) opening M.Lab 
to the schools’ communities of teachers and students by providing them with adequate local support. 
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To support the learning scenarios design and implementation, the M.Lab provides its users with 
several types of technologies and equipments: different types of robots and drones, micro:bit, arduino 
and raspberry Pi kits, electronic kits, digital cameras, android tablets, and iPads, digital microscope, 
video capture, and production technologies, chromakey,  3D printers, 3D scanner, interactive panel, 
and others makerspaces related materials. In a complementary way, the M.Lab also takes advantage 
of the  equipment already existing in other innovative spaces available at IEULisbon, specifically the 
Experimental Science Lab and the Future Teacher Education Lab (http://ftelab.ie.ulisboa.pt) Built  in 
2015, the Future Teacher Education Lab was designed and implemented in the Institute of Education 
of Lisbon University as the first innovative learning space in Portuguese Higher education, aiming to 
be a multifunctional space equipped with the newest digital technologies and with an adaptable and 
flexible layout  allowing the exploration of new learning scenarios with digital technologies for teachers’ 
initial and continuous professional development [2] .The project team is formed by specialists in each 
scientific area who work in teachers’ initial education programmes. Several team members have 
experience in the design, analysis, implementation, and monitoring of innovative learning spaces, 
acquired through their involvement in the Innovative Technologies for Engaging Classrooms Project 
(iTEC) that provided the conceptual basis for the Future Classroom Lab (https://fcl.eun.org/) promoted 
by European Schoolnet. This team is responsible for the design and evaluation of the learning 
scenarios implemented both with school students and pre-service teachers, meaning students of 
teachers’ initial education courses. The totality of the learning scenarios develop will be publicly 
available on the M.Lab website (http://mlab.ie.ulisboa.pt) as a digital repository. 

2 M.LAB: DESIGN AND IMPLEMENTATION PROCESS 
The process of design and implementation was organized in two phases: (i) Design and 
implementation (between 2018 and 2019) and (ii) Opening the Space to the Schools and community 
(at the beginning of 2020).  

Initially, the project coordination developed the contacts with different partners to be involved in the 
makerspace design process and established the collaboration protocols. Then, the project team and 
the partners developed working meetings to analyse and identify the principles for the design and 
physical implementation of the M.Lab, as well as to identify the furniture and technological equipment 
that would need to be acquired. The technological equipment made available in the makerspace would 
be flexible and mobile, allowing for activities in other classrooms and outside, taking advantage of the 
IEULisbon garden and lake. 

The design was operationalized through a set of four workshops on 'learning space design' involving 
project team members, teachers, and partners following the principles of participatory design. Figure 1 
shows the furniture of the M.Lab physical space where the flexibility of the furniture and technological 
resources is highlighted, allowing different ways of configuring the space and different pedagogical 
approaches. In the implementation process of the makerspace, principles such as flexibility, 
customization, multiplicity, innovation, communication and collaboration, accessibility, sustainability, 
and active pedagogy were considered to promote the articulation of technologies, space, and 
students’ and teachers’ practices.  

Also in phase 1, the Project team developed, with the support of teachers from various areas of 
expertise, a set of eight learning scenarios that are examples of good practice to inspire learning 
scenarios and activities roadmaps to be used by teachers when they visit M.Lab with their students.  
This set of scenarios will be made publicly available following the usual practice of producing and 
disseminating resources to the community. 

It should be noted that the M.Lab, as conceptualized and implemented, aims to play an important role 
in the training of the teachers who will accompany the students and, potentially, in the training of other 
teachers who will benefit from the workshops held there. 
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Figure 1. M.Lab Physical Space. 

The M.Lab physical space was officially opened, in February of 2020, during one all-day event with the 
participation of the official entities, partners involved in the project, and 3 classes of 60 elementary 
school students and their teachers. The opening event was organized in two parts, started with a 
plenary conference for school students about n "How digital technologies and robotics change our 
lives” and, in the second part, students were involved in learning activities in the M.Lab (figure2) and 
experimental science lab (figure 3). In this activity, we tried to test the implementation of some of the 
learning scenarios designed by the project team during the previous phase and analyse the students' 
interaction with them. 

 
Figure 1. Problem-solving activities in M.Lab Space 

 
Figure 3. Experimental problem-solving activities in Experimental Science Lab. 

The regular activities of students and teachers at M.Lab was and also will be developed through 
previous scheduling of space by schools and teachers in an online platform. In an initial phase, the 
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project team, and some students from the initial teacher training courses at the IEULisbon will ensure 
the support and monitoring of the activities to be developed by the visiting schools. But in the future, it 
is expected that school’ teachers will be able to use the space autonomously with their students.  

After the opening event, the pandemic situation of COVID-19 caused the suspension of the activities 
with school students, expected to return in September 2021. During this period all out-of-school 
activities were cancelled for safety reasons. 

3 PRINCIPLES OF ACTION: LEARNING-BY-MAKING 
M.Lab principles of action were inspired by the learning-by-making and the constructionism ideas 
proposed by Seymour Papert [1]. Papert [3] define the constructivism theory in a proposal titled 
“Constructionism: A New Opportunity for Elementary Science Education”. In this proposal, the 
constructionism was defined as a “synthesis of the Piaget’s Constructivist theory of Developmental 
Psychology and the opportunities offered by technology to base education for science and 
mathematics on activities in which students work towards the construction of an intelligible entity rather 
than on the acquisition of knowledge and facts without a context in which they can be immediately 
used and understood” (p.8). Constructionism idea assumes that children's knowledge acquiring 
process is more effective when they are actively involved in building their own knowledge through the 
construction and interaction with virtual or physical artifacts. According to this perspective, children 
learn best by making tangible objects through authentic, real-world learning tasks and problems that 
allow a guided and collaborative process where peer feedback is incorporated. 

Constructionist principles, through their emphasis on active educational opportunities, have led to the 
development of the maker culture and STEAM focused approaches to student learning and 
engagement [4]. Kurti, Kurti and Fleming [5] state that makerspaces are built on holistic constructivist 
and constructionist perspectives and approaches. Thus, these learning-by-making spaces provide the 
opportunities and the resources and tools to promote student’s XXI-century skills, scientific culture and 
literacy in formal or informal learning activities. 

The pedagogical approach of the M.Lab project seeks to challenge students to construct solutions to 
different learning scenarios following the principles of social constructionism. 

4 LEARNING SCENARIOS 
Scenario planning is a strong path to think and plan the future and for the future and has been used in 
different areas and domains (e.g., marketing, software development, medicine, game development, 
economy, and others) as a strong resource for action [6]. Planning Scenarios are a strategy to 
anticipate situations and to design possible solutions for identified future problems in complex and 
unpredictable situations.  

Taking the advantages of this strategy, in the educational context, the use of learning scenarios can 
be a way to stimulate the development of skills for the 21st century, namely, those related to problem-
solving, computational thinking, digital literacy, communication, collaboration, critical thinking, and 
creativity [7] [8] [9]. 

According, Matos [7] learning scenarios are “a hypothetical situation of teaching-learning (purely 
imagined or with real substance, widely changeable) composed of a set of elements that (i) describe 
the context in which learning takes place, and (ii) structures the environment in which learning 
happens” (p.3). Learning scenarios stimulate creative ways of thinking, thus helping people to break 
out of established ways of addressing situations and problems. Misfeldt [9] refers to the potential of 
learning scenarios focusing on who this helps to understand “educational situations building on 
scenarios, understood as real or artificial situations that are used to create context, the experience of 
relevance and immersion, in educational situations” (p.3). 

The design and implementation of a learning scenario are conditioned by numerous factors: subject 
area, knowledge domain, roles played by the different agents (students and teachers), and sequences 
of learning activities. Matos [7] defined a set of guidelines to support the learning scenarios design: (i) 
its construction should involve teachers and students and be based on the idea of participative design; 
(ii) they should be based on the context and needs of their users; (iii) they should stem from a dynamic 
process of experimentation and reflection; (iv) they should give students and teachers challenges that 
will allow them to develop new habits of thinking and learning; (v) they should provide or indicate 
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resources – in particular taking advantage of digital technologies- that can be mobilized in the different 
phases of the scenario implementation. 

In the M.Lab project, the learning scenarios play a central role; all the learning activities are organized 
in several multidisciplinary scenarios to stimulate students and teachers to think about real problems 
and situations. Through the immersion of students in learning scenarios that promote scientific culture, 
as well as science, mathematics, and computer science-related skills, opportunities are created to put 
into action the analysis of complex situations and problems. Students are asked to approach these i) 
conceptually, by using a scientific perspective and ii) practically, by creating products (products-as-
solutions) through taking advantage of the digital artifacts available today. Engaging students in a 
learning scenario promotes the opportunity to develop critical analysis, collaboration skills, and 
teamwork. 

The communication of results of the activities, as well as the presentation of the students’ products, is 
an essential formative phase that is enhanced at M.Lab through the existing digital tools, namely 
through video and multimedia production. 

5 DISSEMINATION PLAN 
The implementation of the learning scenarios is systematically monitored with and by the participants 
through the use of different data collection instruments. These data will be analysed to evaluate the 
activities carried out and establish the basis for the definition of new learning scenarios and problem-
solving activities. Regarding dissemination of the experiences developed in the makerspace, a set of 
video cases will be produced to report the activities developed and the testimonies of students and 
teachers. A videocase consists of a short presentation and description of the learning scenario and the 
problem-solving activities, a set of metadata, a full version of learning scenarios for download, and a 
set of participants’ testimonials. All the videocases produced will be available in the project’s 
repository. 

Periodically, the project team will present the results of the activities developed with the students at 
national and international scientific events, as well as in schools’ communities. 

6 FINAL REMARKS 
To conclude, this paper proposal presents the M.Lab project promoted by the Institute of Education of 
the University of Lisbon as a makerspace for elementary and secondary schools and teacher training 
activities in the University. This project aims to contribute to the development of students' skills in 
STEAM areas by providing resources and equipment organized in a space that allows students to 
develop learning through interaction and construction with digital artifacts. 

The M.Lab physical space was opened in February 2020. However, the pandemic situation of COVID-
19 caused the suspension of the activities with school students, expected to return in September 
2021. During this critical period, several training initiatives took place with the project team and 
students of teachers’ initial education courses. To prepare for the return of the activities the project 
team is design about new learning scenarios to enrich the students learning experiences and actions 
with digital technologies.   
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Abstract 
Computer Assisted Language Learning (CALL) is the general term for the range of processes and 
activities that employ computers in the teaching and learning of a new language. CALL has significantly 
changed over the years. It started in the 1950s and developed through the 1970s as 
Structural/Behaviorist CALL (an example of this are the “listen-and-repeat” programs running in 
language labs at that time). The 1980s and 1990s saw the emergence of Communicative CALL, which 
was a reaction to the Grammar-Translation and Audiolingual methods wherein the drills of the structural 
approach were replaced by the skills of the communicative approach. Since 2000, however, the so-
called Integrative CALL has blended the virtues of the previous decades into a technology that 
concurrently develops speaking, listening, reading and writing skills in the comfort of one’s private space 
and schedule. 

Technology is a powerful way of grabbing students’ attention and really tuning their minds into their 
language lessons. It can be used in foreign language teaching (FLT) to teach, practice, reinforce and 
test the language alongside with traditional teaching techniques. The COVID pandemic of 2020, 
however, made technology the only option for primary, secondary and higher educational systems to 
survive during the lockdown and continue to conduct classes, exams and admission procedures. 

Thus, the aim of this paper is to review the outcomes of the transfer to CALL during the COVID-19 
lockdown for both students and educators and to consider ways in which this experience can be used 
to maximize the benefit when integrating online activities into traditional classrooms. 

Keywords: CALL, COVID-19, online learning, distance learning. 

1 INTRODUCTION  
In March-April 2020 educational systems around the world (both secondary and tertiary) were forced to 
switch to distance or mixed learning. Both students and teachers were put in conditions where the 
implementation of the conventional education model, according to which schools and universities had 
worked for centuries, was impossible. Some twenty or thirty years ago this emergency situation would 
have meant only one thing - the complete lockdown of universities, colleges, and schools, but today with 
the widespread availability of IT and mobile technologies Russian educational institutions, as well as 
their counterparts in many countries of the world were able to continue working in a remote format and 
help students to continue or complete their education. Classes, exams, and even admissions were 
moved online which of course became a real 'stress test' for educational systems worldwide. Thus 
COVID-19 launched a digital transformation of the educational process at all levels, much earlier than 
had been planned in the framework of various national projects! Digitalization became no longer a 
project or hypothesis for the future, but a reality of today.  

When the projects for transferring the educational system to 'digital rails' were discussed, everyone had 
understood that the organization of traditional classes would be carried out in other ways and in other 
forms. The pandemic accelerated this process so much that there was no time to rework the curriculum, 
instead the situation mandated the immediate transfer of the entire educational process to an online 
format, keeping the number of classroom hours and the workload of teachers as planned at the 
beginning of the academic year. As a result CALL(Computer Assisted Language Learning) came to 
every language classroom. 

CALL is the general term for the range of processes and activities that employ computers in the teaching 
and learning of a new language. Computer Assisted Language Learning (CALL) may be defined as the 
search for and study of applications of the computer in language teaching and learning [1]. 

CALL has changed significantly over the years.  

• Starting in the 1950s and developing through the 1970s as Structural/Behaviorist CALL (an 
example of this are the “listen-and-repeat” programs used in language labs at that time); 
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• Then the 1980s and 1990s saw the arrival of Communicative CALL which was a reaction to the 
Grammar-Translation and Audiolingual methods in which the drills of the structural approach were 
replaced by the skills of the communicative approach.  

• However, since 2000 the so-called Integrative CALL has blended the virtues of the previous 
decades into a technology that concurrently develops speaking, listening, reading and writing 
skills in the comfort of one’s private space and schedule [2]. CALL has some advantages that are 
clearly appreciated by both educators and students:  
o it caters for individual differences in learning styles, language skills desired, pacing and 

learning schedules; thus, it makes learning a language individualized with students able to 
access the materials at any time or place; 

o it is interactive in that when you click on something the computer responds in a way that 
ensures that learning is always a two-way street.  

Traditional stages of language learning (to present, to practice, and to produce language items and 
skills) are easily carried out by various CALL applications that can be used by teachers in their 
classrooms from the initial introduction of language concepts to the electronic homework. In addition to 
integrating technology in the learning process, CALL also helps to capture students' attention, maintain 
their motivation and increasing their engagement. A great variety of interactive activities, games, songs 
and stories make language learning enjoyable. 

2 METHODOLOGY 
These days CALL is not restricted to computers but instead includes all kinds of modern technologies 
such as smart phones, PDAs, MP3 players, CD-ROMs, camcorders, e-book readers and so on, 
however, the Internet offers a great variety of free online tools and networking possibilities. 

One of the most popular online tools traditionally used for CALL are wikis. A Wiki can be defined as ‘‘a 
system that allows one or more people to build up a corpus of knowledge in a set of interlinked web 
pages, using a process of creating and editing pages” [3]. Wikis successfully demonstrate such concepts 
as scaffolding and collaboration and are therefore very easily adapted to educational settings. Free wiki 
services are provided by PBwiki, Wikispaces, Wikia, Zoho, and many others. 

For writing classes many teachers use weblogs. A weblog is “an easily created, easily updateable 
Website that allows an author (or authors) to publish instantly to the Internet from any Internet 
connection” [4]. These days however weblogs may also include sound files and video clips as well. 
These features make weblogs suitable for sharing news, reflections and one’s writing. There are 
numerous free English blog services available including (to mention but a few) Blogger, WordPress and 
Edublogs. 

In many ways, a podcast is very similar to a weblog in that they are usually presented in a chronologically 
reverse order, and can include text, photos, sound files and video clips. In podcasts however, unlike 
weblogs, the main focus is on sound files rather than text. Podcasting offers the opportunity to broadcast 
engaging audio content, which students can then listen to at any time and wherever they are. Popular 
educational podcasts can be found via iTunes, a free media library.  

In recent years Social Bookmarking, a technique of saving websites for easy access later, has become 
increasingly popular as it allows for the easy classification and locating of internet resources.  With this 
practice the tagged pages are not saved in your browser but rather on the web and since these pages 
are saved online, they can then be accessed from any suitable device with an internet connection. The 
online tagging and annotating of interesting web pages can be done via such free social bookmarking 
services such as Diigo, gnolia and iKeepBookmarks.  

Another powerful tool to be used in CALL is a learning management system (LMS, also called a virtual 
learning environment, or VLE), which can effectively benefit learners by enhancing learner autonomy. 

LMS is aimed at achieving the following goals: 

- enabling learning practices in the active environment of all participants, both online and off-line; 
- enhancing students’ involvement into the educational process; 
- integrating real-life interests and academic roles; 
- improving independent thinking and creativity; 
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- fostering critically aware learners with the initiative to control their own learning and lives; 
- constructing communicative models via virtual collaboration. 

The range of LMSs that are available in modern ELT (definition needed here) is constantly increasing. 
To mention but a few: ATutor, Cambrige LMS, Coursesites, Edmodo, Haiku LMS, Moodle, Open edX, 
etc. Cooperation with the Cambridge LMS has proven to be highly productive at the State University of 
Humanities and Social Studies during the pandemic period. Not only has it empowered teacher – student 
interactions, but it has also enhanced students’ motivation and helped to engage them both cognitively 
and behaviorally.  

Teaching is inseparable from testing and CALL has reliable tools and services available for the 
assessment of communicative competency. For both formative and summative purposes, apps such as 
Hot potatoes, EasyTestMaker, Markin, Quandary, TexToys, Rubistar, SpellMaster, TrackStar, 
SurveyMonkey, KwikSurvey and Kahoot! can be used to create a variety of quizzes, surveys, and tests.  

3 RESULTS 
When the educational system had to give a rapid response to the challenge of the COVID-19 pandemic 
it was not very effective at the beginning. Teachers issued tasks for students to complete and then 
checked and evaluated their homework with the result that teachers quickly found themselves buried 
under an avalanche of students' work and unable to provide sufficient feedback to students. As online 
classes progressed, however, teachers learned to use the available resources more effectively and 
consolidated their skills in the online teaching format. In so doing, they took advantage of various online 
apps, simulators and services as part of a new set of ‘tools of the trade’. 

One of the services intensively used by teachers to organize home learning was Google Classroom. 
This web tool allows you not only to upload a task, check its completion and send a comment to the 
student, but also to attract various interactive resources and include questions about the video in the 
discussion. Google Classroom saved time and paper and made it easy to distribute assignments, 
communicate and stay organized. 

During the lockdown the only way to give classes in real time for most Russian university teachers was 
Zoom, an online audio and web conferencing platform. It became the standard for video conferencing 
and people became accustomed to its capabilities, the most important of which was that its basic 
features are completely free. To make classes more engaging however a number of apps were widely 
used, as such to mention a few: 

• Kami, which allows working on a single document in real time: teachers and students can 
comment, highlight, draw, write in the document;  

• Screen Recorder, which allows recording video (including voice accompaniment) of everything 
that happens on the computer screen;  

• Padlet, an interactive whiteboard, which allows the creation of online projects;  

• WizIQ, a cloud-based educational platform for accessing educational modules via the Internet, 
smart phones, laptops and other resources.  

The main result of the transition to the distance learning format for teachers, especially the older 
generation, was to overcome a certain barrier in relation to digital technologies, which they would not 
have been able to cross so quickly in a different environment. 

Alongside the challenges for educators, the transition to distance learning also meant a lot of changes 
for students. On one hand, they had more time for classes and preparation since, after all, they did not 
have to commute to class venues but could instead study from home. As a result, attendance increased 
significantly during the lockdown. On the other hand, however, with online students no longer had direct 
contact with their teacher and could not access important laboratory equipment. Other problems arose 
as well, for example students living in other regions had considerable difficulties with time zones when 
they were forced to attend classes at a very inconvenient times either late in the evening or, conversely, 
in the early hours of the morning. In addition to the aforementioned problems, students from 
disadvantaged families also faced a simple lack of technical resources to join online classes.  
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4 CONCLUSION 
Technology is powerful and has a unique range of possibilities for education in general and for language 
teaching in particular. The accumulated experience of working remotely indicates that online 
technologies will undoubtedly be integrated into modern educational programs as can already be seen 
in the permanent expansion of online teaching. 

The main thing here is to find the right balance between traditional face-to-face and distance teaching 
formats, however in the transition to distance education it is worth taking into account the factors of 
personal well-being, which will bring to the fore the issues of discrimination against various groups of 
the population and an even greater gap between different strata of society. It is therefore imperative that 
we develop measures to support students and teachers in:  

a) finding ways to diminish inequality between students (i.e. access to the Internet, the availability of 
the necessary equipment, loans for students from disadvantaged families); 

b) the organization of online teaching training for staff, 
c) the development of a special platform for the exchange of experience between teachers in the 

field of distance or blended learning; and 
d) assistance in adapting work programs to online learning. 
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Abstract 
The development of continuing professional education is strategically based on creating conditions and 
mechanisms which support the quality of general education by the means of staff development. A 
requirement for this is refresher courses and retraining programs which are tailored relying on teachers’ 
professional needs and demands. 

The continuing professional education lags professional and educational requirements of teachers and 
education providers and claims for personification in training, which is based on the learner-centered 
approach, competences, and practice, and addresses the needs of education system. 

Personification of training aims rather personal development, than acquiring theory or in-field 
experience. At work, such personification links to the professional fulfilment, self-development, and 
effective cooperation with students. 

The latter allows the teacher to choose the content of training program (compulsory and elective 
modules), its mode, rate, and forms (microlearning, internship, mentoring), as well as teaching methods, 
such as budding (cooperation with other specialists), shadowing (inside observation), coaching and 
tutoring (assistance in releasing the trainee’s potential and transferring the skills into educational 
practice), etc. 

As the experience of the Institute for Advanced Training and Continuing Professional Education at 
Krasnoyarsk State Pedagogical University named after V.P. Astafyev has showed, when designing 
personalized advanced training programs, there are several problems, and one of them is identification 
of teachers’ needs and demands. 

Conventionally, when designing a training program, the enrolling process starts with the tests or 
questionnaires built on the professional standard (actions at work, skills, knowledge, and competences). 
The personalized approach calls for other tools, such as dealing with practical tasks, cases, videos, 
pedagogical situations, interviews), which identify the current levels of teachers’ knowledge and skills. 

This work includes the examples of advanced training programs tailored with teachers’ individual needs. 
The customized module-based programs (including compulsory and elective parts) allow the trainee not 
only to build a continuous trajectory of their education, but also provides an opportunity to study unique 
pedagogical experience and useful technologies produced by the best educational practices. 

The personalized approach has made it possible to solve some of the problems arising in the process 
of creating and implementing the training programs, namely: identifying teachers’ individual professional 
deficiencies and needs; filling the compulsory and elective modules in customized programs; building 
an individual educational route; updating the forms of educational process; measuring the training 
program performance, etc. 

Keywords: continuing professional education, program implementation system, trends. 

1 INTRODUCTION 
Many scientists point out the importance of continuing professional education, which is a term and a 
mechanism ensuring the quality of general education through staff training [7,2]. T.A. Belchik [2], L.A. 
Didenko, and G.S. Saivolainen [3,4,5,] touch upon such training in their works; the potential of distance 
learning is revealed by V.A. Kovalevskiy, and V.I. Kirko [7,8]; several researches are focused on 
professional development of teachers [6, 11, 12]; I.A. Korshunov, V.M. Peshkova, N.V. Malkova 
investigate the nature of training programmes [9]; O.A. Adrinenko [1] addresses the features of training 
programmes implementation; person-oriented design is considered by Yu. A. Solovieva and E.A. 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
4034



 

 

Nagrelli [12]; L.V. Mezentseva dedicates her work to the forms and methods of teaching adults [10]; 
S.V. Smirnova and A.K. Kiseleva in [11] identify teaching staff gaps and demands. Designing and 
implementing customized training programs are still relevant, and this problem could mainly be solved 
by not only determining the programs built on educational requests and professional gaps, but also the 
forms and methods of teaching, designing individual educational routes and achieving educational 
goals. However, continuing professional education does not match contemporary requests; it lags 
professional, cultural, and educational needs of both teachers and educational organizations; 
personification in teaching adults lacks attention, and its methodology remains traditional; educational 
results are not competence-based, as well as not enough meet the needs of education and, thus, require 
another consideration. Regarding all the points mentioned above, there is a need to analyse the 
development and implementation of personalized professional training programs for teachers. 

2 MAIN BODY 
This research is focused on analysing the current implementation of continuing training programs and 
identifying the mechanisms that satisfy educational and professional needs of both – teachers and 
education sphere. The work considers the performance of the Institute for Advanced Training and 
Continuing Professional Education on the programs of continuing training for schoolteachers; studies 
the annual expert reports and other documents on educational and methodological work; analyses the 
empirical data, list, and content of programs, etc. 

2.1 Analysing the implementation of continuing professional training programs 
The Institute for Advanced Training and Continuing Professional Education provides training under the 
programs of professional training and advanced education (available at http://www.kspu.ru/page-
8344.html); ensures a wide range of programs, including socially oriented ones (available at 
http://www.kspu.ru/page-8345.html). The report on the 2021 professional re-training programs for 
schoolteachers is presented in Table 1. 

Table 1. Professional re-training programs for schoolteachers 

Title Number of 
trainees (people) 

Psychology. Experimental Psychology 24 
Psychology. Clinical Psychology 33 
Experimental Psychology 38 
Logopedics. Education for people with speech impairment (“Defectologic Education”) 30 
Oligophrenopedagogics. Education for mentally-challenged people 15 
Pre-school teacher (“Education and Pedagogics”) 22 
Theory and Methods of Pre-school Children Education  19 
Pedagogics and Methods of Elementary Education 17 
Teaching History and Social Studies in Educational Institutions (“Education and Pedagogics”) 8 
Teaching Mathematics in Educational Institutions (“Education and Pedagogics”) 10 
Coach, Teacher (Sport and Educational Institutions) 21 

The programs on pedagogics, defectologics and psychology are in-demand (available at: 
http://www.kspu.ru/page-23754.html). The findings on pedagogical re-training (2018 – 2020) are in 
Table 2. 
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Table 2. The findings on pedagogical re-training (2018 – 2020) 

Total number of implemented pedagogical re-training programs for pre-school teachers, 
schoolteachers, and faculties of secondary vocational institutions 

Year Number of programs Number of trainees 

2018 50 556 

2019 50 449 

2020 50 454 
including general schoolteachers 

2018 13 224 

2019 14 206 

2020 14 223 

Table 3 contains the statistics on advanced pedagogical training programs. 

Table 3. Statistics on advanced pedagogical training programs 

Total number of implemented advanced pedagogical programs for pre-school teachers, 
schoolteachers, and faculties of secondary vocational institutions 

Year Number of programs Number of trainees 

2018 50 1028 

2019 66 2027 

2020 30 233 
including general schoolteachers 

2018 13 241 

2019 8 333 

2020 6 60 

As far as the data goes, the number of teachers studying at advanced programs is becoming significantly 
lower and, thus, in the number of the current pedagogical training programs is being cut.  Social networks 
surveys of teachers have revealed two reasons explaining such a decline: large-scale, free retraining of 
teachers set by the project “Education”, and a plenty of programs offered by other educational actors on 
the market. To our opinion, the traditional way of implementing advanced training programs (including 
in a distance format) does not suggest any satisfaction of personal and professional needs, leaving with 
no choice for individual training route, which, in turn, reduces interest in learning. 

At the same time, there is a tailored request for the programs, that have been stable for the last two 
years, i.e., inclusive education at school, reading literacy, educational process accompanying the 
Federal State Educational Standard, remedial work at school, education quality management, subject 
and meta-subject results assessment, project activities of schoolchildren, etc. There is a conflict: on the 
one hand, such subjects are highly sought, but the mechanism for their performance remains old, not 
clear for the trainees or does not match any professional requirements. 

2.2 Analysing the content and implementation of advanced training programs 
That brings to exemplify the implementation of advanced training program “Designing and Organizing 
Education Process under the Federal State Educational Standard for Elementary and General 
Education: Implementing System-and-Activity, Context, and Project Related Approaches” (available at: 
http://idopk1.kspu.ru/course/index.php?categoryid=128), which is briefly reflected in Table 4. 
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Table 4. 

Designing and Organizing Education Process under the Federal State Educational Standard for 
Elementary and General Education: Implementing System-and-Activity, Context, and Project Related 

Approaches (main content) 

Discipline Elective content (optional and 
compulsory micro-modules Curriculum support and resources  

Assessment of 
subject and meta-
subject results of 
compulsory 
education  

Subject results 
Meta-subject results 
Subject results assessment 
Meta-subject results assessment 
Forms, methods, tools for meta-subject 
results monitoring 

Guidelines for schoolchildren’ meta-subject 
results monitoring. 
L.A. Didenko, The Use of Modern Teaching 
Technologies under the Federal State 
Educational Standards Implementation, 
Krasnoyarsk: Krasnoyarsk State Pedagogical 
University named after V.P. Astafyev, 2015 

Personal results 
assessment under 
the Federal State 
Educational 
Standards for 
General School 

Personal results 
Systemic assessment based on 
accumulation – Portfolio and Success 
Portfolio. 
Monitoring personal results in mastering 
the general education program. 

L. A. Didenko, Personal Results in Mastering 
Basic General Education: Formation and 
Assessment, Krasnoyarsk: Krasnoyarsk State 
Pedagogical University named after V.P. 
Astafyev, 2015 

Off-class activities 
under the Federal 
State Educational 
Standard for 
General Education 

Basic principles for off-class activities in 
compliance with the Federal State 
Educational Standard for General 
Education 
Designing off-class activities under the 
Federal State Educational Standard 
implementation (basic fields) 

L. A. Didenko, Modern Teaching Technologies 
in Educational Institution, Krasnoyarsk: 
Krasnoyarsk State Pedagogical University 
named after V.P. Astafyev, 2013 

Testing universal 
learning activities 
under (ULA) the 
Federal State 
Educational 
Standard 

Testing regulative ULA 
Regulative ULA measurement levels 
Communicative ULA measurement 
levels 
Cognitive ULA measurement levels 

L.A. Didenko, E.A. Goryachkina, “Main 
Approaches to Educational Results Assessment 
under the Federal State Educational 
Standards”, Modern Psychological and 
Pedagogical Education: Collection of Papers by 
8th  Reading on Psychology and Pedagogy in 
Memory of L.V. Yablokov, pp. 110 – 116, 2017. 
Guidelines: methodology and tools for 
monitoring the mastering and use of ULA by 
students 

Posted on the site, the raining program implementation roadmap includes an abstract, information about 
the trainer, guidelines, structure that determines the order, logic, and accents of studying the course, 
didactic materials for self-checks, original trainings, crosswords, quizzes, tests, polls, comprehension 
questions, situational tasks, essays, case-studies, etc. 

2.2.1 Implementing personalized program: mechanism 
Stage 1. Identifying the levels of individual professional gaps: 

Level 1 – low. Google-questionnaires allowing to reveal professional gaps: name educational results on 
general education programs; list meta-subject results on general education program; choose universal 
educational activities from the list, etc. 

Level 2 – medium. Problem areas in teaching: name the methods of meta-subject results assessment; 
suggest a method of reflection, etc. 

Level 3 – high. Problematic tasks that require to choose methods and techniques for educational 
process for acquiring new knowledge: propose techniques to stimulate learning activities; create tasks 
for a teamwork in your discipline (tasks, cases, videos, problem situations), etc.  

2. Customizing an educational route. This stage includes compulsory and optional micromodules, 
tailoring a program, personalized curriculum, and defining the terms, forms, and pace of training. The 
compulsory part is made up of knowledge and skills defined by the professional standard for teachers; 
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optional part contains reflection techniques, imitation-game tools and techniques, problem learning 
guides, instruments for critical thinking development, etc. 

Stage 2. Guidelines that involve structural information on the order, logic, and accents of the course. 
There are the most effective, rational options applied to certain type of activity: study a glossary, read, 
or watch a video lecture, get acquainted with the presentation, analyse the article, etc. 

Stage 3. Personified practice (as chosen by the trainee). Tasks are differentiated depending on the 
identified levels of the gaps (low, medium, high): make a summary of material (write down keywords 
and their definition; write a plan of this text; suggest forms of work with 5 – 9 grades students on the 
following tasks: to encourage a dialogue with other people and achieve mutual understanding; a 
practical task for independent work: write a short review about the forms and tools for assessing 
universal learning activities (ULA): letters of appreciation, certificate of participation, etc. 

Stage 4. Contact hours (individual counselling, workshops, etc.). Involvement in the work done by 
another specialist, participating and following their activities, etc. 

Stage 5. Assignments for independent work. Develop a plan for carrying out a dialog (by one of its forms) 
dived into: “an expert group meeting”; “forum”; “symposium”; “debate”; “dispute”; “oral argument”; “court 
session”); develop one of the proposed forms of art technology (short lectures, role-playing and business 
games, video discussion, concepts, group discussions). 

Stage 6. Learning outcomes (a brief project). The task includes level assignments, depending on the 
professional gaps: create a class roadmap using system-and-activity, contextual and project related 
approaches; record video fragment recording of a fragment of the lesson; develop guidelines for ULA in 
your discipline. A test assignment is exemplified in Table 5.  

Table 5. Example of a test task 

№ Methods and tools for ULA 
formation ULA content 

1 Brainstorming/Versions Stimulates learning process; increases cognitive interest; strengthen 
independence and beliefs 

2 Projects Generates values, assessments, relationships, and positive behaviours  

3 Cluster, Emojis, “Smiley-and-
Gloomy”  

Ensures real self-esteem, awareness and motivation in learning, 
adequate responses to obstacles, etc. 

4 Short stories, fairy-tales Ensures real self-esteem, self-development and self-improvement, 
ability to set the goals 

5 Business game Ensures assertiveness, tolerance to other ideas, integrative cooperation 

6 Essay Develops personal ULA, if the text analysis results in critical thinking 

Stage 7. Reflection. Essays, feedback questionnaire, final testing on measuring satisfaction with 
educational services, and analysis of the results in teachers’ professional development are available at 
https://docs.google.com/forms/d/e/1FAIpQLSeHkzKFgpdAQ0lzqY3NaCeLc28J0LNYY2Tz-Jform2Nafs  

3 RESULTS 
This research has revealed the current content and implementation of continuing professional education 
programs, defined a list of actual programs for teachers and their essence, and developed a mechanism 
for applying customized training programs. The latter includes identifying the levels of teachers’ 
individual professional gaps; tailoring an educational route; guidelines, including structural information 
that determines the order, logic, and emphasis of the course; individual practice; contact hours with a 
trainer (counselling, workshops, etc.; individual assignments for independent work; learning feedbacks 
(project presentation) and reflection. 
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4 CONCLUSIONS 
The content of customized training programs allows to choose compulsory and optional micromodules 
and design one’s own learning path. The choice of the mode and pace of training, learning forms and 
teaching methods ensures the teacher’s professional development. 

This work presents an example of an advanced training program designed regarding individual needs 
of teachers. Such customized programs based on a constructor system allows teachers to get a 
continuous professional development. 

The personalized approach ensures successful identification of professional gaps and demands, 
determine the content for compulsory and optional modules, choose teaching forms and methods, and 
plan educational results. 
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IMPROVEMENT OF SPELLING SKILLS AMONG HUNGARIAN 
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SCHOOL 
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Abstract 
Spelling skills are not abilities born with us. The formation of this competence is not a small problem 
neither for educators nor for students. The improvement of the spelling skill is an important task in all 
types and levels of school. The foundation of spelling needs to be conveyed in the first level of primary 
school, since this is the basis which the knowledge gained later can be built on. In Hungarian minority 
regions, thus in Slovakia as well, educators have the chance to improve and expand students’ 
knowledge of spelling only within the already narrow time frame of the grammar lessons; the curriculum 
does not specify a single lesson which should be dedicated to the improvement of spelling skills. A 
uniform spelling practice ensures the uniform written code for all members of the Hungarian speech 
community in Slovakia. In this study I briefly introduce the subject regulation of spelling and then – in 
light of the finals of the most well-known spelling competition of Hungarian secondary schools in 
Slovakia, the Spelling Competition of József Implom Secondary School – I outline the mother tongue 
educational field which improves spelling skills. The Slovak finals are traditionally held at The Faculty of 
Central European Studies of the Constantine the Philosopher University in Nitra. The competition is 
arranged by the Institute of Hungarian Linguistics and Literary Science. The competition was originally 
launched in 1988 at the Ferenc Erkel Secondary Grammar School in Gyula by a Hungarian language 
teacher of the school, Magdolna Szabóné Nagy, and it has grown into a competition covering the 
Carpathian Basin. In the first years the competition only extended to Békés county, however, within five 
years the finals were held with Hungarian secondary school students coming from outside the border. 
1992 is an important date in the history of the competition: on the one hand, the previously unnamed 
competition was named József Implom competition, and on the other, we organized the first competition 
in Slovakia (in Galánta) in this year, whose winner took part in the first Carpathian Basin finals. Here in 
Upper Hungary the competition was organized 33 times this year. Through introducing the types of 
spelling tasks, in my study I discuss one of the most important tasks of a Hungarian language teacher: 
the improvement of spelling competencies. There is a great need for a methodological renewal and a 
fresh motivation and transmission of the curriculum, so that the spelling knowledge of the mother tongue 
together with the skills received in school would help students in their lives. 

Keywords: spelling skills, Hungarian minority, József Implom competition. 

1 INTRODUCTION 
Nowadays there are many complaints about the (continually decreasing) quality of standard of spelling1. 
There is a constant debate among teachers, educators and linguists about teaching spelling, the spelling 
skills of pupils and about spelling mistakes in general. Knowledge about correct spelling practices in the 
19th century was the indicator of not only being literate and educated, but also having good manners 
and a polished style [1]. Its quality depends on attention and memory as well. We, Hungarian minority 
university teachers in Slovakia see the decrease of spelling quality also by experiencing that our stu-
dents make more and more spelling mistakes in their papers. Nevertheless, I think we cannot give up 
on our aspiration for correct spelling since it is the uniform spelling practice which ensures the uniform 
written code for all members of the speech community, thus for the Hungarian minority living in Slovakia 
as well. In a situation of linguistic minority, all this is especially important.  

The spelling skill is not an inborn ability. While applying the principle of graduality it is expedient to 
develop a mindful spelling proficiency in pupils starting with the instinctual writing skills. The basics of 

 

1 In this study I use the word spelling in the sense of orthography, that is, the set of rules in a language which shows how to write 
correctly.  
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correct spelling needs to be laid down in the first level of primary school since further knowledge will be 
based on foundation. In grades 5–9 of primary school2 it is one of the most important tasks of teachers 
of Hungarian to make the students acquire the basic rules. 

We can observe an interesting connection between the methodological texts and the school types. My 
experience is that the higher the school level is, the less methodological material is available for it. This 
can have particular significance in teacher training where, irrespective of their purpose, in an indirect 
way they can even serve as a sample for the formation of the independent educational methods of the 
students. In the domestic literature we can find only a few works which deal with what and how of Hun-
garian spelling should be taught to university students. Studies which are dealing with the current state 
of spelling skills of students who participate in university programs are more common3. Of course, the 
number of lessons and the conditions differ in each institution. At the Institute of Hungarian Linguistics 
and Literary Science4 of Constantine the Philosopher University in Nitra teaching spelling can also look 
back at a long tradition.  

1.1 The status of Hungarian spelling in a minority situation 
The Hungarian minority is the largest ethnic minority in Slovakia. It is well-known that the Hungarian 
minority in Slovakia is the second largest Hungarian minority of the Carpathian Basin after the one in 
Romania [3]. The Hungarian spoken by the Hungarian minority of Slovakia differs in its characteristics 
from the one spoken in Hungary. As a community, the Hungarian minority in Slovakia can be considered 
as bilingual, since most of its members use two languages during their everyday speech activity: besides 
their Hungarian mother tongue, they speak the state language (Slovak). The minority use of any lan-
guage naturally involves the special modes of language use which differ from those of the homeland, 
since belonging to various states does not only mean that there is a close relationship with one or more 
languages, but there is a connection to a culture, system of institutions and habits different from the 
ones of the homeland as well [4]. The uncommon expressions and structures also appear in written 
language. The effects of the foreign language can be observed on spelling as well [5] [6].  

Teaching spelling in Hungarian schools in Slovakia has two main features: the first is that in case of 
spelling we are talking about a solely formal phenomenon, and the second is that the students of the 
Hungarian language education institutions only learn the language of the majority as a second language, 
and following the regulations of the education standards they acquire its spelling only at a beginner level. 
Minority students do not develop confident spelling skills and practices in the majority language. The 
Hungarian schools in Slovakia teach the rules of the socially valid and recognized standard version of 
Hungarian spelling, thus determining the status of Hungarian spelling in the minority situation. The ed-
ucational articles of the Hungarian minority periodicals also emphasize the value of the Hungarian 
spelling norm. It would be important, however, to apply the so-called deborderization, that is, in order to 
achieve social recognition the spelling handbooks should include the Hungarian words of the minorities 

 

2 In the Hungarian minority in Slovakia, primary school is called alapiskola [basic school] while in Hungary the same type of school is 
called általános iskola [general school]. 

3 a.) Simon Szabolcs: Helyesírási sajátosságok szlovákiai magyar középiskolások és pedagógusjelöltek körében [Spelling character-
istics of Hungarian minority secondary school students and teacher trainees in Slovakia]. In: Bozsik Gabriella–Ludányi Zsófia szerk. 
Szabályzat, oktatás, gyakorlat: helyesírásról sokszínűen [Regulations, education, practice: in a colorful way about spelling] (A 2015-
ös és a 2017-es Nagy J. Béla helyesírási verseny előadásai, feladatai és egyéb tanulmányok. Eger: Líceum Kiadó, 2019.; b.) Simon 
Szabolcs: Szlovákiai magyar fiatalok helyesírása néhány szempontból. [Spelling practices of Hungarian youngsters in Slovakia 
from a few perspectives] In: Helyesírás-tanításunk helyzete határon innen és túl [The state of our spelling-education inside and 
outside the border] (A Nagy J. Béla helyesírási verseny előadásai, feladatai és egyéb tanulmányok) ed. Bozsik Gabriella. Eger: 
Eszterházy Károly Főiskola, 2013. 

4 The fate of the Department of Hungarian Language and Literature founded in 1960 – from 2011 called the Institute of Hungarian 
Linguistics and Literary Science – closely intertwined with the political and legal situation of the Hungarian minority of Slovakia as 
well as with the effect this had on Hungarian teacher training in Slovakia. Since it was founded, the department considers the 
sustenance of Hungarian teacher training in Slovakia as its main task. By today, the mission of the department, while adjusting to 
the social demands, has substantially expanded since it also has the mother tongue training of the future professionals of the 
culture, public administration and the 3rd sector among their tasks [2]. Currently in the Institute of Hungarian Linguistics and Literary 
Science there are two university professors (Gábor Tolcsvai Nagy, Krisztián Benyovszky), four associate professors with habilitation 
(Zsófia Bárczi, János Bauko, István Kozmács, Ildikó Vančoné Kremmer) and five senior lecturers holding a PhD title (László Angyal, 
Anikó N. Tóth, Gabriella Petres Csizmadia, Károly Presinszky, Gizella Szabómihály) taking care of the tasks connected to education 
and research. While overcoming the hardships of more than half a century the Hungarian institution of Nitra has become an inter-
nationally recognized intellectual workshop not only because of its foreign relations but also because of its educational and research 
activity. 
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outside the border in their corpora (see the volume of the Osiris Publishing House titled Helyesírás5 
[Spelling] – one of the books in their handbook library series) [7] [8].  

1.2 Teaching spelling at the Hungarian department in Nitra (in the institution 
of Hungarian linguistics and literary science) 

In Slovakia, the following higher education institutions provide study majors connected to the Hungarian 
language: the Institution of Hungarian Linguistics and Literary Science at The Faculty of Central 
European Studies of Constantine the Philosopher University in Nitra (Nitra); the Department of 
Hungarian Language and Literature at the Faculty of Arts of Comenius University in Bratislava 
(Bratislava); the Department of Hungarian Language and Literature at the Faculty of Education of J. 
Selye University (Komárno); The Institute of Hungarian Language and Culture at the University of 
Prešov (Prešov)6. There is an active teacher training program in all of the listed institutions, and except 
for the university in Komárno, a translator and interpreter training program as well. In Bratislava there is 
also a Hungarian language publishing editor major and a public administrator program7 in Nitra as well. 

 
Figure 1. Faculty of Central European Studies (Constantine the Philosopher University in Nitra) 

1.3 Spelling as a core subject in the Hungarian institution in Nitra 
At the Hungarian department in Nitra, that is, at the Institute of Hungarian Linguistics and Literary 
Science, the subjects titled Orthography and Orthography of the Hungarian language are compulsory 
for all Hungarian training programs. The teacher trainees, the translator and interpreter trainees and the 
kindergarten teacher trainees sign up for these subjects in the winter term (autumn term) of the first year 
of study. The theses of the subject align with the main topics of the spelling regulation, with a particular 
attention paid to the characteristics of Hungarian writing practices in Slovakia: 

• The general questions of Hungarian spelling. The history of Hungarian spelling 

• The basic principles of spelling. The principle of pronunciation 

• The principle of tradition, the principle of word analysis, the principle of simplification 

• Written together and written separately I 

 

5 Since then, Osiris urged the re-thinking of the Helyesírás [Spelling] volume by adjusting it to the current regulations (12th edition). By 
doing this, they made it possible for smaller changes to be applied in the dictionary section of the volume as well. Mainly those new 
words and phrases (e.g. names of institutions) can appear in the dictionary corpus in limited number which are typical for the 
language use of Hungarians living outside the border. Mostly these are words used in writing, not loan words primarily used in 
speech. 

6 A Hungarian language program was also provided by the Department of Hungarisztika [Hungarian Studies] at the Faculty of Arts of 
Matej Bel University in Banská Bystrica, but it ceased to exist in 2015. For a long time the Department of Hungarian Studies had 
been the single higher education institution where students with Hungarian and Slovak mother tongues could apply for all levels of 
study in Slovakian higher education, that is, at BA, MA and PhDr levels and could study at a complex, accredited translator and 
interpreter training program with a Hungarian language pair in a full time or a correspondence study form, then they could gain a 
scientific title (PhD.) at the Doctoral School of Hungarian Language and Literature both in a full time and a correspondence study 
form as well. 

7 The exact name of the study program is: Magyar–szlovák kétnyelvű ügyvitelszervezés [Hungarian–Slovak Bilingual Administration 
Management].  
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• Written together and written separately II 

• The spelling of proper names I 

• The spelling of proper names II 

• The spelling of foreign common words and proper names 

• Separation 

• Punctuation marks at the end of a sentence 

• Abbreviations, marks and acronyms 

• The spelling of numbers and dates 

• The differences of Slovak and Hungarian use of punctuation marks 

The subject has a practical nature: the students prepare from the parts of the regulations handbook8 
and then solve tasks on handouts. While filling these out, everyone follows their own method: some 
students try to solve the tasks by simultaneously keeping the spelling rules in mind, and others first solve 
the tasks and than they go though the relevant rules for a check. These tasks most often are solved 
individually but sometimes in groups as well. One of the conditions of passing the course is to compile 
a spelling glossary in which they gather spelling mistakes from various settings (e.g. Hungarian press 
materials in Slovakia, labels on streets, Hungarian names on the wrappings of certain products, Hun-
garian posts on social media etc.). These mistakes are categorized based on previously established 
criteria and then of course the students give a recommendation for their corrections. 

The following spelling handbooks are used during the course: A magyar helyesírás szabályai [The 
spelling rules of Hungarian] (AkH.-12th edition), Helyesírás [Spelling] (OH), Magyar helyesírási szótár 
[Hungarian spelling dictionary] (HHSz.). Besides these, we also use spelling regulation handbooks for 
technical language: Műszaki helyesírási szótár [Technical spelling dictionary], Orvosi helyesírási szótár 
[Medical spelling dictionary] etc. The Az Idegen szavak és kifejezések szótára [Dictionary of foreign 
words and phrases] and the Magyar kiejtési szótár [Hungarian pronunciation dictionary] are also often 
used.  

The knowledge students acquired on these courses is tested at two mid-term and one end-term test. 
The primary criterion for evaluation is whether the students were able to develop the acquired knowledge 
of spelling into skill level. Unlike at the Hungarian department in Bratislava [9], spelling as a subjects is 
not an optional, but a compulsory subject at our university.  

Based on my experience as a teacher, most students gladly attend the compulsory spelling classes. 
Whether they will work as teachers, interpreters or translators, or maybe as administrators after finishing 
their studies, in all these professions they will be required to apply their knowledge of spelling on a skill 
level. Students gladly apply for the Students’ Scientific Conference with a paper on the topic of spelling, 
but we also regularly have bachelor’s and master’s theses defenses in similar topics. After a few years 
of a break, our students now regularly participate at the Carpathian Basin finals in Eger of the Béla J. 
Nagy spelling competition organized every second year in November, which is also preceded by a uni-
versity round. Every year in winter the Institute of Hungarian Linguistics and Literary Science organizes 
the regional (Slovak) round of the Spelling Competition of József Implom Secondary School. The lin-
guists of the institute also regularly participate in the organization of the Carpathian Basin finals. On 
multiple occasions they took part in the work of the professional jury panel as well.9 Currently linguist 
László Angyal attends to the professional tasks of the competition. 

1.4 The place of spelling in Hungarian mother tongue education in Slovakia 
The part of the central curriculum in Slovakia, the so-called Állami művelődési program (alaptanterv) 
[Sate educational program (basic curriculum)] concerning with Hungarian language and literature in-
cludes spelling on multiply levels [10].  

 

8 Since 2015 the 12th edition of the spelling regulations handbook is in effect. 
9 For years this task was fulfilled by the linguist and educator Gizella Szabómihály, who in 2011 was rewarded the József Implom 

Reward.  
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ª Spelling in primary and secondary school 

In the basic primary10 and secondary school curriculum, spelling appears in the general curriculum ma-
terial and then separately for each year in the Hungarian language curriculum as well. While teaching 
spelling, the teachers of the minority educational institutions follow the same methods as their col-
leagues of the mother country. The students are required to use spelling dictionaries (A magyar 
helyesírás szabályai11 [The rules of Hungarian spelling]) and handbooks (Helyesírási gyakorlókönyv12 
[Spelling handbook]). On this school level the students acquire the spelling of compound words, proper 
nouns (personal names, names of institutions, geographical names etc.), the proper use of j and ly, 
knowledge about assimilation and the spelling of punctuation marks and dates. 

Since the educational documentation related to the public education policy in Slovakia does not deal 
with the special educational needs of the Hungarian minority, the Hungarian language and literature 
subject taught in Hungarian language schools in Slovakia mimics the Slovak language and literature 
subject in its content, which is designed to provide mother tongue education for the majority [11]. The 
so-called state educational program puts the main emphasis on the strengthening of communication 
culture. The competencies connected to spelling appear within the Language and communication edu-
cational field.13 Spelling materials are included in the individual curricula and syllabi, which align to the 
grammar sub-fields taught in the individual grades.14 Besides the materials about vowels and conso-
nants, the rules of assimilation and separation appear in the 5th grade of primary school. In the 6th grade 
we can find the spelling rules connected to proper names, lower case letters and capitals, all within the 
materials about the spelling of word classes. The pupils meet with the rules of punctuation marks and 
consonants in the 7th grade. The spelling issues connected to syntax are discussed in the 8th and 9th 
grades. The purpose of teaching spelling in secondary school is to strengthen and expand the 
knowledge of spelling acquired in primary school. 

1.5 The history of the spelling competition of József Implom secondary 
school 

The Spelling Competition of József Implom Secondary School is the most popular spelling competition 
among the Hungarian minority secondary school students in Slovakia. The competition, which has ex-
panded to the whole Carpathian Basin, was started in 1988 by Magdolna Szabóné Nagy, a Hungarian 
major teacher of the Ferenc Erkel Grammar School in Gyula. At first, the competition only  covered 
Békés County, but within five years Hungarian students coming from outside the border could also join 
it.  

1992 is an important milestone in the history of the competition: on the one hand, the competition was 
given the name of József Implom, and on the other, this was the year in which the competition was also 
organized in Slovakia (in Galanta), whose winner then participated on the first Carpathian Basin finals. 

The eponym, József Implom (23 September 1889 – 24 August 1979) was a school principal and a 
museum director in Gyula. In 1992 Miklós Kereskényi, the then director of Ferenc Erkel Grammar School 
explained that: “Why did we choose József Implom as the eponym of our competition? One of the rea-
sons is definitely what I have just said about him: his modesty, infinite honesty, exceptional prepared-
ness and integrity – he stands before us as a role model as a scientist and as a person as well. The 
other reason might be found in the history of the past decades, in the happenings of the recent past. All 
towns, all communities search their own traditions. We try to reveal, assess and understand those values 
which we can relate to. The town can be grateful to József Implom for all he has done for it. Since the 
20s he has created and given so much to us in the fields of archaeology, ethnography, museology, 
archival studies and in what he liked the most: linguistics. We wish to reach back to our own traditions, 
to his spirit, by naming the spelling competition after him.” 

 

10 Primary school in the Hungarian minority in Slovakia is called alapiskola [basic school] which is the Hungarian minority standard 
equivalent of the Slovak základná škola [basic school] term. The Hungarian standard of the term is általános iskola [general school]. 

11 A magyar helyesírás szabályai [The rules of Hungarian spelling] (Tizenkettedik kiadás) [12th edition] 2015. Budapest: Akadémiai 
Kiadó. 

12 Cs. Nagy, Lajos: Helyesírási gyakorlókönyv [Spelling handbook] 2002. Budapest: Trezor Kiadó.  
13 The Hungarian language and literature subject has three components: 1. Linguistic communication, 2. Communication and com-

position, 3. Literature.   
14 Štátny vzdelávací program [State educational program]. Maďarský jazyk a literatúra [Hungarian language and literature]. Príloha 

[Attachment] ISCED 2. 
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The first Slovak round of the competition received the biggest impulse from a then guest teacher at the 
Hungarian department in Nitra, Lajos Cs. Nagy, who helped in the organization of the event as well. At 
the beginning, the competition was organized by the Mother Tongue Society of Hungarians in Slovakia, 
however, at the middle of the nineties the society had substantial financial problems which caused in-
termittent cancellations of the competition during these years. In 2001 the newly established Gramma 
Union and Linguistic Agency became the new organizer. During this time the competition was realized 
in a correspondence form. It is a great deficiency that the Slovak educational ministry still does not 
officially recognize the competition, despite the fact that year by year at least 30-40 students of second-
ary schools (primarily of grammar schools but of vocational schools as well) participate in the Slovak 
regional round of the competition. The Hungarian students of Slovakia do not bring shame home from 
the Carpathian Basin finals either: in the outside border category they always finish in the leading group, 
what is more, there was also a time when there were Hungarian students from Slovakia in the first six 
places.15 Currently the competition is organized by the Institute of Hungarian Linguistics and Literary 
Science and the László A. Arany Civilian Association. 

ª Spelling skill improvement at the Spelling Competition of József Implom Secondary School  

The Slovak (regional) round of the spelling competition is organized yearly in the winter term by the 
Institute of Hungarian Linguistics and Literary Science of the Faculty of Central European Studies of the 
Constantine the Philosopher University in Nitra. The realization of the competition is undertaken by the 
group of linguists of the institution. Every year the main organizational committee of the competition 
uses the 12th edition of the spelling regulation in checking the dictations and the test-sheets. The sec-
ondary school students who registered for the competition can compete with each other in the grammar 
school or the vocational school category. The contestants can prepare for the competition from the 
following materials: A magyar helyesírás szabályai (12. kiadás) [The spelling rules of Hungarian (12th 
edition)], 2015; Lajos Cs. Nagy: Helyesírási gyakorlókönyv [Spelling handbook], Trezor Kiadó, 2016; 
Magyar helyesírási szótár [Hungarian spelling dictionary]. Akadémiai Kiadó, 2017. In the Slovak round 
one contestant can enter from each school, two contestants in case of bigger schools and three con-
testants if the school has more than 300 students.  

The contestants have to complete a test-sheet consisting of multiple tasks and a dictation as well, both 
of which match the tasks given at the Hungarian county rounds. The contestants of the finals have to 
write a dictation which is designed to assess the entirety of their knowledge of correct spelling. In order 
to correctly write down the texts it is necessary to be familiar with the rules connected to the length and 
quality markers of vowels and consonants, the writing of proper names, compounds and word phrases 
as well as the rules of the proper use of punctuation marks. In case of the dictation, the unmarked length 
of vowels is considered a serious error together with mistakes made in foreign proper names (Voltaire, 
Rousseau), incorrect spelling of words written together or separately (művészetkedvelő [one who likes 
art], várfogságra [for castle imprisonment]), hyphenation of common words connected to proper names 
(e.g.  Voltaire-től [from Voltaire], Rousseau-tól [from Rousseau] etc.), ignoring the separation of words 
of public utility etc. Smaller mistakes are for example using the wrong initial letter of a word, missed 
letters (vowel and consonant mistakes) in common words and foreign proper names, spelling mistakes 
found in the writing of dates and mistakes in punctuation marks. 

The competition is realized similarly to the Carpathian Basin finals both in terms of its structure and its 
content as well, that is, we organize professional lectures for the coaching teachers for the duration of 
the competition. We already had lectures given by Anna Sándor, a former linguist of the institute in Nitra, 
Gizella Szabómihály, the former lead organizer of the competition, Gábor Tolcsvai Nagy, a guest lecturer 
from the homeland, doctor of the Hungarian Academy of Sciences, professor at ELTE, Krisztina Laczkó, 
one of the co-authors of the well-known Spelling book of Osiris and Nóra Kugler, a linguist at ELTE.  

According to the practices of the recent years, 10 students participate in the Carpathian Basin finals 
from the Hungarian secondary schools of Slovakia. Due to the situation caused by the pandemic, both 
the regional round in Nitra and the Carpathian Basin finals in Gyula were realized in the online space. 
The main gestor of the competition was János Nagy, professor of University of Szeged.  

Based on the success stories of the previous years of the competition one can safely say that there is a 
need for this type of a professional event, not only because it allows the secondary school students to 
get familiar with the university atmosphere, but also the competition is important for the cultivation of 

 

15 The absolute winner of the Carpathian Basin finals of this year (2021) was Lilla Korpás, the student of the Hungarian Language 
Primary and Grammar School of Dunajská street of Bratislava, who also received the Implom Reward. 
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professional relationships and, last but not least, it makes secondary school students achieve better 
results in the area of spelling skills.   

Finally, we have to mention some of the problems of teaching spelling in a minority. Based on the 
feedback received from the teachers and students of public and higher education outside the border, 
the most problematic areas of Hungarian spelling are the geographical names and the names of 
institutions. Institutions with fluctuating names and mixed spellings have appeared in the writing practice. 
The biggest problem is caused by the Hungarian translations of the Slovak institution system. The 
greatest fluctuations appear in the Hungarian equivalents of those majority institution names which 
contain the place name of the institution as well. In the Slovak language, the place name in a locative 
case is a constant part of the name: Základná škola s vyučovacím jazykom maďarským v Dunajskej 
Strede [General school with a Hungarian teaching language in Dunajská Streda]16. In the Hungarian 
version the place name element is written with a capital letter at the beginning of the name (with a -i 
suffix). There appears to be fluctuation in geographical names as well. We can find misspelled forms 
even in the early 1994 place name collection: Szádudvarnok-Méhész, Perény-Hím. It would be important 
for the spelling of place names to correspond to the relevant rules of the Hungarian spelling regulation 
[12]. As we can see, based on the aforementioned, the effect of the majority language can be observed 
on the everyday spoken linguistic utterances of the Hungarian minority speaker community, but the 
various contact phenomena of the written language caused by translations from Slovak (from the state 
language) are also common. 

 
Figure 2. The Spelling Competition of József Implom Secondary School was named after József Implom 

2 CONCLUSIONS 
In my study I was dealing with one of the important areas of mother tongue education, that is, with the 
teaching of spelling in a Hungarian minority context in Slovakia. I dealt with the status of teaching spelling 
in a minority situation, then I introduced the practice of teaching spelling at the Institute of Hungarian 
Linguistics and Literary Science of the Constantine the Philosopher University in Nitra. I shared the 
teaching experience I gained at the institute: I presented the contents of the curricula of the compulsory 
subjects the institute provides and I introduced the methodological procedures I use. Furthermore I 
described the teaching of spelling as is currently done in the Hungarian public education in Slovakia. 
Finally, I presented the history of the Spelling Competition of József Implom Secondary School and I 
described the structure and content of the competition, mentioning its task types as well. I did not forget 
to outline the problems of teaching spelling in a minority situation either.  
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16 In Hungarian: Dunaszerdahelyi Magyar Tannyelvű Iskola. 
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Abstract 
As a result of the dynamic development of Information Technologies and the shortened appearance 
cycle of newer and newer versions of the studied software instruments, learners and teachers encounter 
a significant problem: learning content and acquired knowledge become outdated too quickly. Forming 
Computational Thinking in IT training would help students save time and efforts to update the necessary 
knowledge and skills in this area after a long time – no matter what new technologies, software systems 
and interface tools have appeared. The last makes it necessary for the basic learning materials to 
emphasize only those aspects of the knowledge and skills that are “invariant” (independent of the current 
state of technologies, systems and applications). As evidence of the versatility and usefulness of the 
proposed framework for forming computational thinking skills in IT training, the paper presents an online 
course for Spreadsheet training. This course allows trainers to formulate skills for pattern recognition, 
abstraction and focusing on the important information. So far, the course has been experimented during 
IT training among STEM students. The quality of the learning materials and the chosen learning 
approach are evaluated by students through an anonymous survey conducted after the end of the 
training. 

Keywords: Computational thinking, IT training, Long-term knowledge. 

1 INTRODUCTION 
Information Technology (IT) are generally recognized as very important issues at all education levels and 
as the base of the world infrastructure [1]. These technologies are so pervasive that computer literacy is 
no longer applicable for a small number of computer and IT professionals. Many jobs either require 
computing skills or benefit from computational thinking in today’s society [2]. These skills can help students 
develop analytical skills and problem abstractions that help them solve their daily problems on the job.  

In most cases, teaching and learning educational content in IT in educational institutions has been based 
on specific software tools. The efforts are aimed mainly at converting students into users of computer 
tools. This has gone from being necessary to being insufficient, because the use of software tools means 
to manage a digital language that is obsolete in a time that is not proportional, in effort, to the time that 
has been invested in acquiring these skills [1]. According to Curzon et al. [3] the IT curriculum which has 
been demonstrated through ‘how’ (for example, a software usage skill) or ‘what’ the students produced 
has several weaknesses. Firstly, the country’s economy depends on technological innovation not just 
on the use of technology. Secondly, the pace of technology and organizational change is fast in that the 
IT skills learnt are out of date before a student leaves school. Thirdly, technology invades all aspects of 
our life and the typically taught office practice is only a small part of technology use today. 

As a result of the dynamic development of IT, and more particularly – the shortened appearance cycle 
of newer and newer versions of the studied software tools, learners and teachers encounter an essential 
problem: learning content and acquired knowledge become outdated too quickly. The latter makes 
actualization and knowledge development necessary as well as gaining new skills to work with newer 
versions and functions of software products, which leads to slower adapting to the requirements of the 
labour market right after graduating from university. All that makes the teaching method of the fast-
developing IT area of a great importance. Therefore, the challenge is to prepare students to face the 
world in which they live, giving them the necessary cognitive tools to succeed in the digital world [1].   
Alongside, a big part of the professional fields, where IT (in particular ET) could be useful, are not tightly 
connected with IT [4]. 

The above problem, which arise as a result of the necessity of acquiring long-term IT knowledge, has 
been a matter of studies in the last a few years. Yeh et al. [2] investigate the knowledge gap that non-
computing major students possess about computational thinking in an introductory MS Excel course by 
measuring their performance using spreadsheet functions in three categories: recall, application, and 
problem solving. The empirical result shows that students can recall the meaning of those functions but 
seem to have trouble using them correctly and precisely – they had problems with understanding the 
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data type, failure in translating problems to productive representations using spreadsheet functions, and 
inadequate stipulation of the computational representations in precise forms. Settle and Perkovic [5] 
describe a framework for implementing computational thinking in a broad variety of courses, which is 
designed to be used by a faculty without formal training in IT. In one of these course students will learn 
how to develop Excel workbooks for computing statistics using the data analysis toolkit. L'Heureux et al. 
[6] implemented IT problem-solving constructs and scenarios designed to cultivate computational 
thinking in IT training at Bunker Hill Community College via a course entitled “IT Problem Solving”.  
Stoyanova et al. [7] applied problem-solving oriented approach during programming language training. 
Successful attempts for applying project-based approach are done in m-Learning [8]. Totkov et al. [9] 
suggested a possible solution, which will allow to teach and obtain long-term-knowledge in IT. The 
solution consists of putting an emphasis on the so called “invariant knowledge” (i.e. the one that is 
relatively static in time and resistant to possible changes) when presenting/teaching learning content. 
Another solution related to this field is connected to developing invariant framework, which could be 
defined as a standard for invariant presentation of learning content, whose subject is a specific 
technology in the field of IT. The proposed invariant framework for IT knowledge [10] allows trainers to 
form some important computational thinking skills as for example pattern recognition, focusing on the 
important information only and abstraction. The latter skills save time and efforts to update the necessary 
knowledge to acquire the new skills needed to work with a different software application from the studied 
one, or its newer version. 

As evidence of the versatility and usefulness of the proposed framework for forming computational 
thinking skills in IT training [10], the paper presents an online course for Spreadsheet training. This 
course allows trainers to formulate skills for pattern recognition, abstraction and focusing on the 
important information. So far, the course has been experimented during IT training among STEM 
students. The quality of the learning materials and the chosen learning approach are evaluated by 
students through an anonymous survey conducted after the end of the training. 

2 METHODOLOGY 
In order to obtain long-term knowledge and computational thinking skills during the time of education, 
the learning content of the developed online course for Spreadsheet training (http://e-learning.uni-
plovdiv.bg/) has been written following the proposed framework to form computational thinking skills in 
IT training, namely Invariant Framework for IT Knowledge Features [10].  

The developed course aims to teach the learners in the field of Spreadsheets with the invariant (relatively 
sustainable – according to origin and version of the software, period of time, type of technology, etc.) 
notions and processes not only with the options of a specific software product to work with 
Spreadsheets. The developed course aims at getting the learners in Spreadsheets to know invariant 
notions and processes and not only the options a software in the field of Spreadsheets has.  

As a result, the primary course content is divided into two parts. The basic learning materials, included 
in the first part “Spreadsheets Technology”, are prepared according to the developed invariant 
framework [10]. These materials are being presented like “invariant” (independent on the current state 
of technologies, systems and interface) knowledge and skills. The additional materials, included in the 
second part of the course are dedicated to the work with Excel 2016 as well as specifying (“build”) them 
in the contemporary context. This way, all of the knowledge and skills gained will be long-term and more 
applicable in all areas where IT could be useful, and not tightly connected to computer studies and IT in 
particular.  

A total of 18 e-learning modules have been developed. They contain 18 theoretical educational 
resources (129 pages altogether) and 16 resources for evaluation, self-evaluation and individual and 
team work (a total of 400 questions and assignments for self-evaluation and knowledge assessment).  

The following subsections briefly present the integrated learning content for each of the topics as well 
as the developed self-assessment materials and assessment of the acquired skills and knowledge by 
the students.  

2.1 Learning Content 
In accordance with the invariant framework [10], the learning content in the first part of the course 
includes 6 basic topics related to the framework element: 
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• A common scheme of the suggested resources and services;  

• Notions and terms;  
• Functional specifications of the software tools which automate the process;  

• Method of use;  
• Application in the relevant professional area;  

• Areas of “overlapping” and integration of other technologies to solve specific problems, which are 
related to the professional area. 

The learning content of each topic included in this part is described at an abstract level and is 
independent on a specific software tool and/or its version. This way, the learners will be able to acquire 
long-term knowledge, which is sustainable in time as well as skills to recognize patterns when it is 
necessary to work with a specific software tool. Each topic includes tasks, which require the students to 
be able to describe basic notions and functionalities of the studied technology by not taking into 
consideration specific software tools and to recognize patterns about a chosen software product by 
them, which a subject of the studied technology.   

The learning content of “A common scheme of the suggested resources and services” get the 
learners acquainted with the basic terms of the technology itself (Speadsheets, logical table processors), 
the common principles and stages of the relevant technology – creating, editing and reproduction.  

The second topic define the core concepts involved in the technology. The developed learning content 
about “Notions and terms” defines the basic invariant notions and terms related to the logical structure 
of a document of the relevant type (Workbook, Worksheet, Cell, Cell area, Reference, Relative and 
Absolute references, etc.). In terms of content, the basic notions of spreadsheets related to the cell 
content are presented (value, formula, function).  

In the third theme “Functional Specifications of the Software Tools”, the learners get acquainted with 
the basic instruments of the table processors – editor, calculator and interface. The module is divided 
into 4 (four) basic parts. In the first part, the activities related to creating and editing documents of the 
Spreadsheet type are being reviewed – introducing the content in the table cells, accepting type of data, 
locking cells by formulae and constant values, deleting lines and columns, adding new lines and columns 
in a particular place, modifying and deleting the cell content and cell zones, searching and replacing cell 
content, etc. The difference between the static and dynamic elements in a table has been explained.  
Besides, different functional possibilities have been commented, which could make the process of 
working with the Spreadsheet type documents (serial data, user lists, sorting and filtering data, macros, 
automated diagram generation) easier as well as the ways to edit the integrated data. In the second part 
“Creating and Editing: Calculations”, the options for automation of calculations has been demonstrated 
by writing formulae and using the integrated functions in the table processors. There are also examples 
of operations and operands, which can be used in the language for writing formulae. In addition, the 
manner of how the calculator makes the recalculation of cell value (which has a formula) has been 
explained. In the theme about functions, the basic syntax of the functions is being described as well as 
different manners of integration. The third part of the module is correlated with the graphic representation 
of data. The basic elements of the diagrams have been described as well as the types of diagrams and 
their use. In the final part “Reproduction”, we have paid attention to the options of file saving, reproducing 
the document in diverse media and printing it on paper.  

The learning content in “Method of Use” give important instructions related to designing and creating 
documents. It describes the basic stages which the document creation goes through and the 
characteristic activities, which have to be completed during each one:  

• analysis of the task which should be done by the spreadsheet - clarify the performance of the 
task, which students will complete by the spreadsheet and be aware whether the spreadsheet 
can perform all the tasks; 

• design - defining the requirements (specifications) to the system (e.g. defining the number and 
purpose of the worksheets, determining the suitable table structure, defining the cell types, 
thinking over the formulae, which will be used for automatic calculations and the way the cells 
content will be visualized); 

• creation (integrating the cells content in the table) - creating tables, text integration, data and 
formulae in the cells; 
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• exploitation (using the created spreadsheet) – checking whether the constructed spreadsheet 
works the planned way, writing an instruction for spreadsheet usage (or add notes to certain cells), 
so that other users can use it without knowing the system in details, saving the spreadsheet on 
external memory. 

In “Application in the relevant professional area”, some specific examples are given for the wide 
application area of the technology in different professional areas, e.g.: 

• Pedagogy specialties - create curricula, tables with students lists and test results from the 
learning process, automated grading, making statistical analysis about the achieved results at the 
end of the educational process and graphic visualization of the results, summarizing the entrance 
exam results and score calculations, making exam protocols and electronic diaries, etc. 

• Humanitarian specialties - table presentation of data for the necessary publications, result 
analysis of conducted tests and researches. 

• Business - create various company and business documents, e.g. offers, reports, invoices, stock 
statements, price lists, turnover statistics, cash book, expenses and revenues management, 
business plan creation, making predictions and financial business models; 

• Accounting - create accounting documents, make calculations and create statistical reports, 
purchases and sales, VAT calculations at the end of the month, etc.; 

• Banks - visualize loan delays, calculate loan instalments and the sums to pay back the loan, 
create reports about loan paybacks as well, loan analyses, searching for certain loan values, bill 
extracts, investment products, etc.; 

• Legal specialties - electronic tables help to save court cases lists, legislative acts and laws; 

• Natural sciences, mats and information technologies - result analyses from different research 
experiments, doing calculations, statistical analysis, etc.; 

• Technical specialties - different calculations, e.g. defining the loading of the building, plate 
thickness and fundaments height] 

• Agricultural sciences - organize research data and statistical analysis; 
• Health care - create tables with technical data of facilities and health statistics of the population 

(age, birth rate, natural growth of population, life expectancy, etc.). 

In “Areas of overlapping and integration of other technologies to solve specific problems”, we 
give examples for the options to integrate software tools, a subject of the relevant technology, with 
specialized software products from different areas (for instance Education, Business, Accounting, 
Architecture, Construction, Interior design and Health care). There are also the basic advantages of the 
specialized software products, which provide options for data and document processing in the field of 
table processors and can work together with the table processors.     

The second part is divided into 12 (twelve) modules and is aimed at learning Excel 2016. 

In the first two modules, Module II.I ”Navigation in the Working Window” and Module II.II 
“Identification of the Table Elements”, the basic navigation elements in the table processor (pointer, 
keyboard keys) are being described. They also show the ways to move into the cells into the work sheet 
and identification of the table elements – work sheets, cells, cell zones, cells from another work 
sheet/book, absolute and relative cell addresses.  

The basic steps when integrating content in the Spreadsheet cells and advantages, which the editor 
offers depending on the recognized type of data when integrating a sequence of numbers and formulae 
of the same type are being described in Module II.III. “Creating a Table”. 

In Module II.IV “Editing” the basic editing options of cell content are being shown as well as adding or 
removing lines and columns/working sheets, renaming working sheets and moving them from one to 
another place in the current or another document. At the end of the module, the ways to automate editing 
are being described by using the commands for searching and replacing cell content, which contain a 
certain text, formulae, exemplary formats, validity criteria, etc.  

In Module II.V “Creating and Editing Formulae. Calculations” the learners are being acquainted with 
the automation options to do calculations by using formulae and integrated functions. In the first part of 
the module “Basic Options’, there are the basic steps through which integrating, copying and deleting 
formulae goes. Besides, the basic problems are described, which the calculator could encounter while 
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calculating the value as well as the ways to monitor the formulae arguments, checks and mistakes. In 
the second part, there are the options to name formulae and cells, forbidding manual recalculations 
when values of dependent cells are being changed, doing manual recalculations of formulae and the 
ways to address cells of another work sheet/book and switching into relative, absolute or mixed 
addresses. In the final part of the module, the basic categories of integrated functions are presented, 
which will be used when writing formulae as well as the ways to integrate them. The most commonly 
used functions of each category contain a description of their use and the arguments they accept.  

In Module II.VI “Formatting”, the most common options to format a document of the Spreadsheet type 
(cells, lines and columns, work sheets, clusters, etc.) are being fully described. There are also the 
general methods to edit the cell data, align values, font, add a frame and a background, add cell 
protection and work sheets/books; show and hide lines/columns/working sheets; add a graphic 
background to a work sheet as well as the advantages to change the editing parameters by using the 
integrated styles and creating new ones. The second part of the module pays attention to the options 
for automation of formatting by adding exemplary cell formatting in accordance with their values and 
validity criteria to integrate data.    

Module II.VII “Means to Analyze Data” is related to the tools, which make the process of different data 
analysis easy. The Module is divided into 7 (seven) basic parts, each of which describes the work with 
a specific tool to analyze data. In the first part of the Module, there are the advantages to select data in 
a table as well as the ways to make a selection according to the cell values in one or a couple of columns 
in the given formats. In the section data filtering, only the ways to work with this part of the table data, 
which meet the given criteria (values and cell formats) by using the options for automations and complex 
data filtering. In the following two parts, there are the ways to organize data at levels by grouping and 
pasting subtotals and merging data of the same type, which are located in the same work sheet within 
a working book or different working books. In the section searching by purpose, the options for 
automated defining the values is being shown, which has to be integrated in an initial cell in order to get 
the wanted result in a dependent cell (a cell with a formula). In the sixth part, there are the manners to 
create scenarios by defining a selection of initial values, which could be used to predict the final results 
when applying a specific model in a spreadsheet as well as the advantages of this tool to analyze data 
– generating summary reports and the lack of risk to lose the original data when using different initial 
data. In the last part, there are the options to facilitate the process of reviewing and comparing different 
results of values by generating tables with data with one or two variables, which show how the change 
of the variable values in the formulae affects the calculated results from the formulae.  

Module II.VIII “Tools for Visual Data Analysis” describes the basic ways for graphic description of 
big amount of data – standard diagrams, which represent separate objects and diagrams in one cell, 
which are added like a background of a cell and are used mainly to present tendencies and changes in 
series of values.  

Module II.IX “Reproducing Spreadsheets and Diagrams” shows the different parameters, which are 
given when printing the tables and diagrams on paper and the options to send the generated documents 
over email.  

In Module II.X “Tools to generalize data”, the options to facilitate the process when making decisions 
for critical data are being described by generating summary reports, which help to present, review, filter, 
select, synthesize and analyze data from a list in the same initial data and get different references. 
Besides, there the ways to change the data sources and update the generated summary reports when 
the information in the data source have been changed. the second part of the module includes the 
options for graphic visualization of the data from the created table by adding a summary diagram. At the 
end of the module, attention has been paid to the segments, which provide a clear visualization of the 
table and allow dynamic data filtering.   

Module II.XI “Tools for Developers” shows the options for automation of frequently performed 
sequence of actions by recording macros as well as different ways, which we can ask for recorded 
macros performance.  In the second part of the module, there are the options to facilitate the use and 
developing the ways the tables’ look by generating formulae.  

In the last module “Historical Development and Excel Versions”, there are some historical facts 
related to the table processor of Microsoft, which include the creation of the first program, the strong 
competition and adding keys to increase the functional characteristics (the programming language 
Visual Basic for Applications, consolidating data, etc.)  
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2.2 Materials for Assessment and Self-Assessment 
Each of the studied themes in two parts of the course includes a big variety of self-assessment tasks 
and assessment of the accumulated skills and knowledge.  

All of the self-assessment and assessment tasks in the themes from the first part of the course need the 
students to apply skills for pattern recognition, abstraction and focusing on the important information. 
There are 17 tasks for self-studies and 7 tasks for group work. In order to do the tasks correctly, the 
students have to: 

• Describe basic notions and functionalities of the studied technology by not taking into 
consideration specific software tools (Type 1); 

• Recognizing the patterns about a chosen software product by them, which is a subject of the 
studied technology (Type 2); 

• Apply their invariant skills for self-study of the functional options of a chosen table processor (Type 3); 
• Design, generate and edit Spreadsheets in different table processors for automated performance 

of tasks in different areas (Type 4); 

• Design, generate and edit common Spreadsheets in different table processors for automated 
performance of tasks in different areas (Type 5); 

Task from Type 1: Make a research of the options to make easier access to the elements from the 
logical structure of the spreadsheet, which the software tools offer. For this purpose, discuss at least 5 
different tools. Describe their basic functional access options to elements from the logical structure of 
the spreadsheet by not taking into account specific software tools.  

Task from Type 2: By having in mind the presented functional options to sort data in the learning content, 
describe which are the specific steps to sort data in 3 software instruments for spreadsheet work, chosen 
by you. You can use the following spreadsheet:  

Table 1. Example of a task 

Step Software tool 1  Software tool 2 Software tool 3 

How do you choose a sorting range?     

How do you activate the sorting command?     

How do you choose sorting criteria?      

Task from Type 5: When you use Google Sheets, edit the generated table to calculate the average 
grades of the students in a course of different disciplines (see the Figure 1).  

 
Figure 1. Screen with example task  
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The students have the chance put their skills of Excel 2016 into practice by designing and generating 
Spreadsheets to do 42 tasks for self-assessment and assessment, which need the students to apply 
the acquired skills and knowledge in:    

- Generating, renaming and deleting a work book/work sheet; 
- Designing Spreadsheets, integrating and deleting cell information; 
- Integrating serial data and generating user lists;   
- Integrating formulae and functions to automate calculations;  
- Formatting the cell content, lines and columns;  
- Exemplary formatting of cell content based on specific criteria;   
- Selecting and filtering data based on given criteria;   
- Validating the integrated criteria; 
- Creating diagrams for visual analysis of data;   
- Reproducing Spreadsheets; 
- Generating summary tables; 
- Creating scenarios;  
- Developing macros;  
- Designing and developing user sheets.   

Discussions are added to part of the course themes, where the students can share and discuss with 
their colleagues the performance of the self-study tasks as well as the topics from the learning 
content.   

In order to check the acquired skills and knowledge from the course, there are 334 (three hundred 
and four) questions added to the bank of questions in the following testing categories of Moodle: 

- Multiple answers – 168; 
- True/false – 50; 
- Short answer – 34; 
- Answer with a number – 14; 
- Essay – 55; 
- Calculations – 5; 
- Embedded answers – 8. 

The necessary number of subcategories has been created in order to distribute correctly the added 
questions according to the learning content and the type of category in the bank by default.  

At the end of each of the two course parts, there are test to assess the gained skills and knowledge. 
The first test contains randomly generated questions from the bank with questions in the course, and 
the second one – 40 testing questions. The questions are generated in a random way and each of the 
tests has a certain number of questions from each subcategory from the question bank. This way, 
plagiarism is significantly decreased and at the same time, there are equally generated tests (each tests 
contains an equal number of questions from each module of the learning content and any type of 
questions, added to all the modules).   
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Figure 2. Exam Test 1  

3 RESULTS 
So far, the course has been experimented during IT training among STEM students. During the IT 
training the students are taught into 3 modules with learning content: Computer text processing, 
Computer Presentations and Electronic Tables.  Teaching and learning educational content for the 
first two modules are based on specific software tools – Word and Power Point. As for the training in 
the third one, a developed training course has been used.  

After finishing the training in each module, there are tests to check the student’s progress. The results 
when comparing the average grades of the students in the three tests shows that they have the 
highest average grades in the Module 3 test. Spreadsheets – 80.50% from the maximum result.   

 
Figure 3. Average result of test examinations in the studied modules  

The higher average result of the Module 3 test proves the high efficiency of the used approach for 
invariant presentation of basic training materials during the third module of IT learning.  
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The quality of the learning materials and the chosen learning approach are evaluated by students 
through an anonymous survey conducted after the end of the training. The students were asked to 
answer the following questions: 

• Did you meet your expectations?  

• What grade would you give to the training course?  
• What grade would you give to the theoretical learning materials?  

• What grade would you give to the self-study tasks and those for group work?  

• Did you have any difficulties with the self-study tasks?  
• Did you have any difficulties with the group tasks? 
• Do you think that the approach in the first part of the course would help you if needed to work with 

a newer version of a table processor?  

• What else would you recommend about the learning content?  

The results from the conducted course assessment by students show that they are satisfied by the 
training and their expectations have been met (more than 90% positive answers). The students give 
excellent grades to the training course (an average result of 5.70 out of 6), theoretical learning materials 
(an average result of 5.85 out of 6) as well as the tasks for self and group study (an average result of 
5.65 out of 6). Over 70% of the students say that they have not had difficulties when performing the 
given tasks for self and group study. 95% of the students say that the used approach for invariant 
presenting of learning content in Spreadsheets will help them learn easily the skills to work with a newer 
version of the studied software or another table processor. As a proof of that, they successfully perform 
tasks by using other table processors (Open Office Calc, EditGrid, Google Sheet, etc.). As for the last 
question, the students share that they would like to have more tasks for self-study and more tests for 
self-assessment of their knowledge.    

4 CONCLUSIONS 
The current work is related to one of the basic challenges of contemporary IT training – the frequency 
and high change scales of the studied technologies and tools, which are all results of high speed of 
technological advance.  

As a proof for the efficiency of the suggested Invariant framework for IT knowledge [10] the paper 
presents the online course for Spreadsheet training, which is being experimented with STEM students. 
The e-learning content of the course, as well as the other e-learning elements, follow the framework, 
which is based on “invariance” when learning content has been presented. The efficiency of the offered 
invariant framework is being assessed based on the students’ results as well as the ones from a 
conducted research in order to assess the applied training approach. The results from the experimental 
training in the developed e-course show that the students have achieved higher results in comparison 
with their results when studying other modules included in the IT training (computer text processing and 
computer presentations). The quality of the learning materials and the chosen learning approach are 
highly evaluated by students. 

The suggested invariant framework for IT knowledge can be developed in other areas of IT – web-
development and design, database, hardware components, etc. 
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EQUALITY PLAN AT UNIVERSITIES – BULGARIAN CASE 
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Abstract 
As an essential aspect in the work of the European Union (EU), gender equality is integrated into all EU 
policies. A number of the EU's key priorities for the development of universities in Europe also concern 
issues related to gender equality. Some higher education institutions have achieved significant results 
in this area by introducing gender dimensions into their organizational, study and research activities, by 
revising or developing gender-mainstreaming strategies, or/and by developing and adopting gender 
equality plans (GEPs). On the one hand, Bulgaria, as a member of the EU and the United Nations (UN), 
shares the responsibility of governments and all stakeholders in planning, developing and adapting 
measures, actions and policies aimed at implementing the UN’s Agenda 2030, including the once related 
to equality between women and men. On the other hand, despite the significant progress towards 
gender equality and women’s empowerment in Bulgaria, academia is rather inactive in its efforts to 
foster corresponding institutional changes. The paper is devoted to one of the first attempts for 
implementing a GEP in Bulgarian higher educational institutions at the University of Plovdiv “Paisii 
Hilendarski” (PU). The main idea behind the PU GEP is to set a base for promoting, strengthening, 
providing, ensuring and preserving equal access for university students and employees to all activities 
and opportunities related to education and research regardless of their gender. Its general objectives 
are determined by the broader European, national and institutional policies. Until now, the second step 
of developing and implementing a GEP (according to the EIGE GEAR tool) by PU has been finished 
and the third step is in progress. As consequence a detailed analysis of the gender-related state-of-play 
in PU have been performed to recognise significant deficiencies or weaknesses related to GE at the 
university that should be addressed in the GEP. Based on the findings of the initial analysis, areas of 
intervention and corresponding activities and measures are projected to build the foundation in all main 
direction of the GE initiative at PU. It is important to note that all measures are designed to be feasible 
within the overall context (national, societal and institutional) and carefully weighed so as not to provoke 
resistance from the beginning and thus lead to the failure of the whole initiative. Since gender 
perspective was not explicitly in the focus of PU community till this moment, a special well-thought-out 
motivational campaign is currently in progress to convince all institutional stakeholders of the need and 
benefits of introducing such a plan at the university. The paper presents the various initiatives, facts and 
resources around which this campaign is built. 

Keywords: gender equality, motivational campaign, GEP, areas of interventions, measures. 

1 INTRODUCTION 
A key priority on the 2030 Agenda for Sustainable Development [1], adopted by the General Assembly 
of the United Nations (UN) in September 2015, is "no one to be abandoned". All actions for its 
implementation must take into account the specific needs of all groups in society, with special attention 
to the vulnerable. One of the goals is "Achieve gender equality and empower all women and girls". 

Equality between women and men is a fundamental EU value and a driver for economic growth. The 
Union aims to promote equality between women and men in all its activities. As an essential aspect in 
the work of the EU, gender equality is integrated into all EU policies. The Union’s key objectives in this 
direction are prioritised in the European Commission’s (EC) Gender Equality Strategy 2020-2025 [2]. 
The Strategy prioritised the following key objectives: ending gender-based violence; challenging gender 
stereotypes; closing gender gaps in the labour market; achieving equal participation across different 
sectors of the economy; addressing the gender pay and pension gaps; closing the gender care gap and 
achieving gender balance in decision-making and politics. 

GE in research and innovation is a priority in the policies related to the construction of the European 
Research Area (ERA) since its launch in 2000, seeking to remove barriers to the recruitment, retention 
and career progression of female researchers and to achieve gender balance in decision-making. This 
priority is also maintained in the EC's plans for the new ERA, based on excellence. The EU and the 
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Member States will shape the new European Research Area through 14 actions, among which is: 
Develop concrete plans with the Member States to promote gender equality, as well as diversity and 
inclusiveness, in science, research and innovation (Action 12). The new ERA [3] will strengthen the 
focus on the participation of women in Science, Technology, Engineering and Mathematics (STEM) 
fields and foster entrepreneurship. 

A number of the EU main priorities for universities in Europe are related to GE issues 

European Commission in its Policy Report “Towards a 2030 Vision on the Future of Universities in 
Europe” [4] set up recommendations for stepping up gender equality policies in universities from lower 
innovation countries (such as Bulgaria) and accordingly – focussing on monitoring and evaluation of 
such policies in higher innovation countries. Some higher education institutions (e.g. Trinity College, 
University of Bologna, University of Worcester, etc. [5]) have achieved significant results in this area by 
introducing gender dimensions into their organizational, study and research activities, by revising or 
developing gender-mainstreaming strategies, or/and by developing and adopting gender equality plans 
(GEPs). 

Bulgarian legislation guarantees full equality of women and men in all spheres of public, political and 
economic life. The legal guarantees for the equality and equal treatment of women and men are 
contained in the current Bulgarian legislation - the Constitution of the Republic of Bulgaria and several 
sectoral and special laws. The principle of non-discrimination is horizontal and is included in all 
regulations relevant to the topic. In the field of equal rights of women and men to participate in economic, 
social and political life, Bulgaria has good achievements. Bulgaria ranks 49th among 153 countries 
according to the Global Gender Gap Index in 2020 [6]. According to the World Bank's report Women, 
Business and the Law 2019: "A Decade of Reform" [7], Bulgaria ranks one of the leading positions in 
gender equality with an index of 93.75 out of 100. In the EIGE Gender Equality Index [8], Bulgaria ranks 
19th among the members of the European Union. 

On the one hand, Bulgaria, as a member of the EU and the UN, shares the responsibility of governments 
and all stakeholders in planning, developing and adapting measures, actions and policies aimed at 
implementing the UN’s Agenda 2030, including the once related to equality between women and men. 
Proof of this is the Voluntary National Review of the Republic of Bulgaria for the implementation of the 
UN Sustainable Development Goals [9] prepared in 2020. This document identifies challenges on which 
further action is needed and present specific policies for the achievement of good performance in various 
areas of sustainable development, as well as in equal rights for women and men.  

The Republic of Bulgaria pursues a consistent policy on equality of women and men, which is specifically 
tailored to fit the national peculiarities and is relevant with the commitments under international treaties 
to which Bulgaria is a party, incl. as a member of the EU. This is reflected in the newly adopted National 
Strategy for Promotion of Equality of Women and Men 2021-2030 [10]. The strategy aims to ensure 
equal opportunities for women and men for full and active participation in all areas of life and non-
discrimination on the sex.  

The equality between women and men in research and innovation is taken into account in determining 
the main goals that Bulgaria sets for the development of research and higher education. 

According to the National strategy for development of scientific research in the Republic of Bulgaria, 
2017 - 2030 (Better science for better Bulgaria) [11], GE in the field of research and innovation is taken 
into account in determining the main goals that the State sets for the development of research and 
higher education in Bulgaria. The strategy defines certain policies, as well as specific measures and 
tools for intensifying our national participation in the construction of ERA, accelerating cross-border 
research programs and attracting qualified researchers to work in Bulgaria.  

Although approximately gender equality has been achieved among scientists in Bulgaria (women are 
53% and men - 47% [12]), the strategy expresses Bulgaria's aspiration to achieve the average European 
level for the number of scientists. Some measures are envisaged to keep scientists in Bulgaria, as well 
as to attract and retain talented, mostly young scientists. 

Despite the significant progress towards gender equality and women’s empowerment in Bulgaria, 
academia is rather inactive in its efforts to foster corresponding institutional changes. The paper is 
devoted to one of the first attempts for implementing a GEP in Bulgarian higher educational institutions 
at the University of Plovdiv “Paisii Hilendarski” (PU). 
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2 METHODOLOGY 
The main idea behind the PU GEP is to set a base for promoting, strengthening, providing, ensuring 
and preserving equal access for university students and employees to all activities and opportunities 
related to education and research regardless of their gender.   

In a global context, the Plan will be formulated to give adhesion to the Agenda 2030 issued by the 
United Nations (UN) [1], aimed to contribute to the achievement of future sustainable development for 
people, planet and prosperity. More precisely, it can be seen as one, even a small step in accelerating 
the implementation of one of the 17th UN Sustainable Development Goals - Goal 5. “Achieve gender 
equality and empower all women and girls”. 

The PU GEP development will correspond to an essential aspect in the work of the European Union 
(EU) and all its policies, which refers to the equality between women and men. The elaboration of the 
Plan is motivated both by the above ERA priority and some EU priorities for universities in Europe. In 
general, the national context also favours the PU GEP development as the Bulgarian legislation 
guarantees equality of women and men in all spheres of public, political and economic life.  

The Plan will be completely in line with lifelong learning policies [13, 14, 15] and the integral institutional 
policy and commitment of PU to provide equal learning opportunities and job conditions avoiding any 
form of discrimination, expressed in the Ethical Code [16]. The GEP will consider the PU mission and 
its general objective formulated in the “Vision for the development of the University of Plovdiv for the 
next 15-20 years” (2017) [17] to advance the scientific, cultural and economic potential of Bulgaria in 
the interest of and for the benefit of people and society and to establish itself as a leading educational, 
research and cultural institution equipped with modern infrastructure and covering the highest European 
standards.    

In addition, researchers from PU study how to use mobile technologies to create digital resources to 
integrate disadvantaged group students [18] and enhance their activity in learning [19]. Alongside the 
above mentioned, it is important to note that the PU GEP is the first attempt at explicit institutionalization 
of GE not only for the university itself but for all scientific and academic institutions in Bulgaria.  

In terms of its content, the PU GEP will be compiled following the European Institute for Gender 
Equality guide on how to implement GEPs – Step-by-Step Guide for establishing a Gender Equality Plan 
(GEAR tool) [20]. The GEP will be aligned with the EURAXESS principles set out in the European 
Charter for Researchers and the Code of Conduct for the Recruitment of Researchers [21] and the 
requirements concerning GEPs of research organizations and higher education institutions stipulated in 
the design of the new EU funding programme Horizon Europe [22]. 

The Plan will feature implementation of the three central ERA’s GE objectives, i.e., removing barriers 
for women’s career progression, addressing gender imbalances in decision-making processes, and 
strengthening the gender dimension in research. 

It will be constructed to meet the challenges outlined in the PU’s first Status Assessment on GE [23] and 
thus it will take into account the latest characteristics and needs of the university in the field of GE. The 
Plan will include objectives, areas of intervention and measures for the four-year period from 2021–
2024. Since gender perspective was not explicitly in the focus of the PU community till this moment, the 
PU GEP will possess some characteristics of a strategic document. 

Gender perspective has not been explicitly in the focus of the PU community till now. For this reason, 
GEP development and adoption need to be very well motivated for members of the academic 
community. Therefore, in addition to GEP development, a well-thought-out motivational campaign needs 
to be conducted to convince all institutional stakeholders of the need and benefits of introducing GEP 
at the university.  

The Plan will be developed with the support of the SPEAR project (funded by the European 
Commission), along with substantial contributions from the Gender Equality Group (GEG) formed at the 
university by PU SPEAR team and representatives of PU top and middle management, as well as with 
the help of a wide range of people from the PU community (administrators, academic staff, students and 
leadership).  

Until now, the second step of developing and implementing a GEP (according to the EIGE GEAR tool) 
by PU has been finished and the third step is in progress. To recognise what are important deficiencies 
or weaknesses related with GE at the university and as consequence to identify areas of intervention 
and corresponding activities and measures to be addressed in the PU GEP, a detailed analysis of the 
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gender-related state-of-play in PU have been performed starting from 2019. This PU’s first Status 
Assessment on GE was carried out on the basis of the following methods and sources:  

• Deep review of international, national and university policies, practises, initiatives on GE;  
• Collecting and analysing sex-disaggregated quantitative data about PU academic staff, non-

academic staff, PhD students and students;  

• Collecting and analysing sex-disaggregated qualitative data on GE-issues by conducting surveys 
among students, PhD students and academic staff from all PU faculties;  

• Formal and informal discussions, talks and interviews with staff members and students. 

Quantitative data about PU academic staff (917), non-academic staff (301), PhD students (372) and 
students (14006) from all faculties within the university structure were collected using the data from existing 
databases maintained for the needs of different PU units (Human Resources, Information Provision, 
Project Management, etc.). Statistical analysis is performed by disaggregation of the data by gender to 
outline the gender-based differences in frequency distribution according to different characteristics of the 
target group (field of study/teaching, degree of study, occupation, qualification, etc.).  

To collect qualitative data on GE-issues at PU, 4 surveys are conducted for the purposes of which 
questionnaires with 5-th Likert scale were developed and verified (by expert). Three of the surveys are 
conducted among students (592), PhD students (45) and academic staff (75) from all 11 PU faculties, 
to investigate opinions on issues related to equality between women and men in academia and 
impressions of whether there is a conducive climate and environment in PU in this regard (satisfaction 
of own career development, work-life balance and work conditions, attitudes on gender-based traditions 
and stereotypes and the gender-related atmosphere and culture within PU). The 4-th survey is 
conducted among all target groups of the university community to collect qualitative data particularly on 
the attitudes toward some traditional and contemporary stereotypical perceptions and bias about the 
role of women/men in professional and family life. Statistical analysis is preformed again by 
disaggregation of the data by gender, field of study/teaching, faculty. 

Such a thorough approach was chosen to assure the success and the effectiveness of these first steps 
towards the official integration of the GE perspective in the university organizational, educational and 
research activities. 

3 RESULTS 
This section presents areas of intervention and objectives projected to build the foundation in all main 
direction of the GE initiative at PU and various initiatives from the motivational campaign organized to 
convince all institutional stakeholders of the need and benefits of introducing GEP at the university. 

3.1 Towards GEP development 
Based on the findings of the first Status Assessment 6 groups with facts can be determined.   

ª Group 1 

The fact that the current GEP marks the start of the formal structural integration of the GE perspective 
in the PU necessitates the Plan to include measures and activities for designing and driving institutional 
change towards GE. The analysis performed in the PU’s first Status Assessment on GE also supports 
this need. For example, the quantitative results show that gender balance is partly distorted at the 
university as a whole and in some study fields or positions (in favour of women or men in different 
cases). For example, a much smaller percentage of female (about 40%) than male (over 50%) academic 
staff work on high academic positions – as associate professors and professors. Female students (about 
75% of all in the field) predominate in the fields of studies such as Pedagogy, Humanities and Social 
sciences, while over 65% of students in the STEM field are men. 

There is also a predominance of male teachers (57.50%) in this field. Recently, such imbalances are 
recognized as a problem by more and more members of the academic community. 

ª Group 2 

The findings from surveys give a hint that the PU community is not really sensitive to gender issues. 
Some contradictions can be found in the answers received. For example, over 80% of teachers stated 
that having a managerial position should depend on the professional qualities of the individual, but not 
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on his/him sex. But actually, 28% of them think that senior managers should be men and only 9% of 
male teacher would prefer their direct boss to be a woman. Such contradictions may be due to hidden 
or at least unconscious resistance to the GE ideas. Therefore, the PU community needs to be convinced 
that certain standard practices and beliefs in the academy may give an advantage to some and 
disadvantage others.  

To ensure sustainability in promoting equality in PU, a commitment to the GE initiative will need to be 
sought among all stakeholders. It is significant to find open and visible support at all levels within and 
outside PU. 

ª Group 3 

The results of the conducted surveys and analysis of quantitative data about academic staff and 
students outlined the need of building gender capacity among the academic community. The analysis 
of the opinions on issues related to equality between women and men in academia shows that about 
41% of PU teachers have not paid any attention to the topic before. For some staff members and 
students, it is particularly difficult to recognize some forms of inequality and gender biases as it is evident 
from the conducted survey in cartoons collecting qualitative data on the attitudes toward some traditional 
and contemporary stereotypical perceptions and prejudices about the role of women/men in professional 
and family life. Though not a small number of female teachers recognize the lack of women in senior 
positions in the academy as a problem and think there is vertical segregation ("glass ceiling"). 

These lacks of expertise and experience should be compensated by accumulating the necessary gender 
knowledge and then transforming it into gender-specific management applicable to the PU structure and 
procedures. 

ª Group 4 

Following the Law of Higher Education PU ensures opportunities for equal access to training/work for 
women and men. Perhaps for this reason, people do not perceive gender issues as an institutional 
problem. On the other hand, many teachers and students (78%) have stated in the surveys that the 
problems related to gender stereotypes and traditions in Bulgarian society are not discussed at the 
university or at least they do not know about it. Moreover, a relatively large percentage of respondents 
(over 70%) confirm that even today similar stereotypes have not been overcome completely, e.g. that 
the role of women is to take care of the home and family and do all the household work, or that men 
should earn more money than women. Although women are the majority in PU, the culture at the 
university still seems to be male-dominated and subject to traditional gender stereotypes, thus leading 
to a double burden and more limited career opportunities for female academics. 

Although few in number, some surveyed teachers (about 20%) and students (18%) have stated that 
there are cases of offensive and degrading attitude/comments/behaviour on the gender basis by some 
students, faculty and administrative staff.  The fact, that over 80% of teachers prefer their direct manager 
to be of the same sex as well as of students – their teachers to be of the same sex too, shows that still 
there are some barriers in communication between people of opposite sexes. 
ª Group 5 

Formally PU ensures special privileges and financial support for socially disadvantaged students (incl. 
mothers) and flexible working conditions. The university documents include some measures that allow 
flexibility in managing time and work-life balance (e.g. suitable working conditions, reduction of attending 
lectures for mothers, giving scholarships, etc.). But in practice, academic staff members often do not 
take advantage of the granted rights, such as in the case of parental leave, as it disrupts their career 
development. According to the surveys’ results, around half of the surveyed teachers and students do 
not know what privileges they have and under what conditions the PU provides them, which they can 
take advantage of as university students and teachers.  

Most of the PU academic community members, regardless of their gender, succeed to achieve a 
balance between their professional/education and personal life (70% of teachers; 62% of students) and 
are satisfied by their academic growth/study results. But about a half of the surveyed teachers and 
students (incl. PhD) think that there is a need for improvement of the administrative/regulatory measures 
that help them in getting better work-life balance while performing their teaching/research/training 
activities. Many women (45%) at the university believe that there are more obstacles in front of them 
and that their professional growth is more difficult compared with the men’s one. 
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ª Group 6 

Regarding the gender dimensions in education, the PU’s first Status Assessment shows that gender 
aspects are included mainly in sociology subjects. Unfortunately, a small number of student study in this 
field. There are also academic disciplines in fields such as economics, philosophy, history, psychology 
and pedagogy where gender perspective is partly reflected but not in the STEM field.  

Even though gender is part of some research designs in PU there is definitely a need for broader 
integration of the gender dimension in research. The results from the conducted surveys indicate that 
there are only some single cases where university researchers (academics or PhD students) from 
different fields (e.g. in the social sciences and humanities) are doing more deep researches related to 
gender or women studies. When it comes to who is doing research – men or women – an interesting 
fact is that 60.61% of all project leaders at PU are women.  

Based on these groups of fact 6 Areas of Intervention (AI) that will be covered by PU GEP are 
identified: 

- Area of intervention 1. Designing and driving institutional change towards GE; 
- Area of intervention 2. Commitment of the university and sustainable support towards GE; 
- Area of intervention 3. Building gender-capacity; 
- Area of intervention 4. Gender-sensitive culture at the university; 
- Area of intervention 5. Work-life balance and work or study conditions; 
- Area of intervention 6. Gender dimension in research and education. 

The general objectives that will be pursued in the implementation of PU GEP are determined of the 
broader European, national and institutional policies outlined above (see Introduction). The three PU 
GEP general objectives along with their mapping to the stipulated Areas of Intervention, aiming to 
reach respective objectives, are provided in Table 1.  

Table 1. Objectives and Areas of intervention. 

Objective Area of intervention  

Objective 1: Integrating gender equality considerations into 
official university policies and practices that 
reflect the needs and interests of both men and 
women while also providing an effective 
mechanism for monitoring and reporting 
specific mainstreaming outcomes 

AI1. Designing and driving institutional 
change towards GE 

AI2. Commitment of the university and 
sustainable support towards GE 

Objective 2: Raising awareness on gender equality issues 
and promoting appropriate capacity and 
collective culture with zero tolerance to 
gender-based harassment and violence 

AI3. Building gender-capacity 
AI4. Gender-sensitive culture at the 

university 

Objective 3: Introducing gender dimensions in university 
educational or research activities and in 
management of work-life balance and of 
supportive work or study environment 

AI5. Work-life balance and work or study 
conditions 

AI6. Gender dimension in research and 
education 

It is important to note that all measures are designed to be feasible within the overall context (national, 
societal and institutional) and carefully weighed so as not to provoke resistance from the beginning and 
thus lead to the failure of the whole initiative.  

3.2 Motivational campaign 
Since gender perspective was not explicitly in the focus of PU community till this moment, a special well-
thought-out motivational campaign is currently in progress to convince all institutional stakeholders of 
the need and benefits of introducing such a plan at the university.  

In the design stage of the motivational campaign, facts and leading arguments were collected and 
systematized in support of introduction of an institutional plan for equality between women and men. 

The need to develop an institutional GEP is determined by 7 factors:  
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1 One of the goals of the UN Agenda 2030 for Sustainable Development, namely Goal 5, is 
"Achieve gender equality and empower all women and girls".  

2 Promoting gender equality is a core activity for the EU. 
3 Gender equality in research and innovation is a key objective in policies related to the construction 

of the European Research Area (ERA). 
4 A number of the EU main priorities for universities in Europe are related to GE issues= 
5 Bulgaria, as a member of the EU and the UN, shares the responsibility of governments and all 

stakeholders in planning, developing and adapting measures, actions and policies aimed at 
implementing the most ambitious roadmap for peace and sustainable development, including with 
regard to equality between women and men. 

6 The Republic of Bulgaria pursues a consistent policy on equality of women and men, which is 
specifically tailored to fit the national peculiarities and is relevant with the commitments under 
international treaties to which Bulgaria is a party, incl. as a member of the EU.  

7 Equality between women and men in research and innovation is taken into account in 
determining the main goals that Bulgaria sets for the development of research and higher 
education. 

Three important advantages of having GEP at the university have been formulated:  

1 More funding opportunities by fulfilling the eligibility requirements for the EU’s 2021-27 R&D 
programme, Horizon Europe [22], principles of EURAXESS platform for researchers, 
entrepreneurs, universities and businesses to interact with each other [21] and the conditions for 
applying for other EU funding programs, which provide funds to promote gender equality and to 
integrate the principle of gender equality in a number of key policy areas [24]. 

2 Greater integration into the ERA by aligning with the principles set out in European Charter for 
Researchers [25] and Code of Conduct for the Recruitment of Researchers [26]. 

3 Improving the conditions for members of the university community in terms of work-life balance, 
social dialogue and community interaction, the quality of research and teaching.  

Special attention is drawn to the first of these advantages - the fact that at the European Commission's 
Research and Innovation Days Conference on 22 September 2020, The European Commission’s top 
R&D official has said that public institutions have about a year to design and agree gender equality plans 
if they want to be eligible for the EU’s 2021-27 R&D programme, Horizon Europe [22]. 

Evidence has been collected in support of the thesis that investing funds in development and 
implementation of GEP in the long term will assist PU in the implementation of European and national 
legal policies related to gender mainstreaming more fully and actively, and there will be positive impact 
in terms of: 

- Access to European funds and programmes; 
- Building and maintaining a positive image of the university; 
- Social dialogue and cooperation between stakeholders; 
- Improving the quality of research and innovation; 
- Compliance with the objectives of the UN Programme for 2030. 

During the second stage of the motivational campaign, which is in progress, the collected facts and 
arguments are being presented through representatives of all stakeholders groups at the university. 
Various channels are used to reach a wider audience (publications in SPEAR project local website, 
video material, information meetings, publication in the newspaper of Plovdiv University, sending e-
mails, personal talks with stakeholders, including from top and middle management). On the SPEAR 
Project Local Web Site are published topics and info on the need to develop an institutional GEP 
determined by the broader European, national and institutional context and policies, the important 
advantages of having such a plan at the university related to more funding opportunities, greater 
integration into the ERA, improving the conditions for members of the university community in terms of 
work-life balance, social dialogue and community interaction, the quality of research and teaching, etc., 
as well as the requirements concerning GEPs of research organisations and higher education 
institutions stipulated in the design of the new EU funding programme Horizon Europe. Within the 
motivational campaign, a video presentation "Factors that determine the development of GEP in 
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academia and research" has been created and promoted at the SPEAR Project Local Web Site. Other 
activities within the motivational campaign are the preparing and carrying out an online Awareness 
meeting “Rationale for an institutional GEP development” and publishing the press release “Leading 
arguments in support of the introduction of institutional GEP” in the PU newspaper [27]. 

4 CONCLUSIONS 
During the above described analysis phase, based on the findings of the initial analysis, areas of 
intervention and corresponding activities and measures are projected to build the foundation in all main 
direction of the GE initiative at PU. 

Since gender perspective was not explicitly in the focus of PU community till this moment, a special well-
thought-out motivational campaign is currently in progress to convince all institutional stakeholders of 
the need and benefits of introducing such a plan at the university.  

After all these PU has almost finished the setting up step for its own GEP development and the formal 
adoption of an equality plan is forthcoming. 
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Abstract 
Emphasis is placed on digital competence importance as one of the key competence in professional 
activities, especially at all levels of Lifelong learning, designed to adapt people to live and work in the 
digital society. Attention is drawn to the digital competence initiatives at the EU level, in particular The 
European Digital Competence Framework, which became the basis for the improvement of citizen's 
digital competence in many EU Member countries and in Ukraine. The ERASMUS+ program project 
dComFra has been described which is implemented by a consortium consists of partners from European 
countries and Ukraine, including Kyiv National University of Culture and Arts. 

Keywords: digital transformation, digital competencies, dComFra project.  

1 INTRODUCTION  
The modern period of social development is characterized by an active process of digitalization, caused 
by global trends in the transition to a digital economy and digital society. Telecommunication 
technologies, big data, distributed ledger technology, artificial intelligence, robotics components, 
wireless communication technologies, virtual and augmented reality technologies, cloud technologies, 
technologies of electronic identification and authentication, digital technologies of specialized 
educational purpose, the Internet of Things - all these innovations that shape  the digital environment, 
without exaggeration, have become a megatrend that determines the mankind future. Naturally, today 
digital literacy is recognized as one of the main skills of the individual. As a person's willingness and 
ability to apply information and communication technologies confidently, effectively, critically and safely 
in various spheres of life, ICT competence is one of the leading in professional activities, especially at 
all levels of continuing education designed to adapt to life and activity in the digital society. The topicality 
and significance of teachers’ ICT competence, including digital literacy, is reflected in the new UNESCO 
recommendations “UNESCO ICT Competency Framework for Teachers. VERSION 3” (ICT CFT), 2018) 
[1], corresponding to “The 2030 Agenda for Sustainable Development” [2], adopted by the UN General 
Assembly. 

2 METHODOLOGY 
The research methodology has been formed by general scientific principles of the system approach, as 
well as logical and descriptive methods of analysis, which allowed to reveal the essence and features 
of the dComFra project of the EU ERASMUS + program implemented by Kyiv National University of 
Culture and Arts together with Ukrainian and European partners. 

3 RESULTS 

3.1 Digital literacy and digital competence as key skills in the 21st century 

3.1.1 European model of digital competence for citizens 
The recommendations of the European Parliament and the Council of the European Union (2006, 2018) 
propose eight key competences for lifelong learning, one of which is digital competence [3, 4]. The Joint 
Research Center of the European Commission on behalf of the Directorate General for Education and 
Culture has developed a European Digital Competence Framework for citizens (DigComp) [5]. The 
DigComp framework was published by the European Commission in 2013 and has become a 
benchmark for the strategic planning development of digital competence initiatives at the pan-European 
and EU Member States level. In general, a framework of digital competence has been developed for 
teachers (DigCompEdu [6])), for educational organizations (DigCompOrg [7]) and for consumers 
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(DigCompConsumers [8]). In 2016, a system of approaches to open higher education institutions was 
published (OpenEdu [9]), as well as the framework of entrepreneurial competence (EntreComp [10]). In 
2016 and 2017, the European framework of digital competence for citizens, taking into account the rapid 
development of computer technology, driving changes in the economy and society, was updated and 
renamed DigComp 2.0 [11]. The updated framework of digital competence for EU citizens is currently 
presented in the form of 21 competences grouped into 5 main areas: 1) information and data literacy; 
2) communication and collaboration; 3) digital content creation; 4) safety; 5) problem solving [11]. 
Version 2.2 DigComp began in January 2021 and will be completed in the new publication at the 
beginning of 2022 [12]. Such a thorough approach to the need to constantly improve the citizens’ digital 
competence is because the rapid spread of digital technologies in everyday life requires people to be 
able to use and process complex information, think systematically and make informed decisions with 
regard to economic consequences, constantly update their skills to respond to rapid technological 
changes in the workplace and make more meaningful use of these technologies to increase labour 
productivity. So it is no coincidence that in a situation where the digitalization of the vast majority of 
areas of human life, on the one hand, necessitates the training of professionals with professional 
competencies in digital technology, and on the other, it requires general digital functional literacy, the 
need to restructure the content of primary school education and adult education becomes extremely 
urgent.  

In this case, if the development of programs for adults must take into account the context of the actual 
use of digital tools in society, mainly related to services and directly in professional activities, it is school 
education has an invariant component that will allow graduates to be successful in any profession in the 
future. That is why the developing and expanding the potential of new information, educational and 
communication technologies and digital tools requires additional knowledge and skills from teachers 
puts before teachers new challenges in the field of professional activity: the use of digital technologies 
in teaching school subjects. Identification and description of professional competencies that would 
reflect the content of teacher activities in the digital educational environment is one of the actively 
developing research areas in the field of studying the professional activities of teachers.  

The unification of the digital competencies model for teachers set out in the relevant profile - Digital 
Competence Framework for Educators (DigCompEdu). It aims to spread the practice of training and 
retraining of teachers in digital education development and includes six areas of teachers’ digital 
competencies. The first focuses on using digital technologies in the professional engagement of 
educators; the second focuses on professional skills development in finding, creating, and sharing digital 
educational resources. The third one is on the formation of teachers' necessary skills to use digital tools 
in teaching and learning, the fourth - is related to the possession of digital tools for assessing learning 
outcomes, adapting teaching strategies and providing targeted support, based on the evidence 
generated by the digital technologies used. The fifth area focuses on the use of digital tools to empower 
learners; the sixth determines the content of the teacher's activities to facilitate learners' digital 
competence and support the process of developing their digital competence. It should be noted that the 
proposed unification of professional digital competencies for teachers are not universal and require 
constant study and fixation. 

3.1.2 Actualization of the problem of increasing the citizens’ digital literacy in Ukraine 
Digital transformation is a priority for the President and Government of Ukraine and is crucial for 
increasing efficiency and stimulating the economy, creating jobs and ensuring social progress in 
Ukraine. Digital technologies are playing an increasing role in the professional and private lives of 
Ukrainian citizens, and digital competencies are becoming increasingly important for every citizen and 
the country as a whole. The Law of Ukraine “On Education” [13] defines information and communication 
competence as one of the key competencies necessary for every modern person to succeed in life. 
According to the Concept of development of digital economy and society of Ukraine for 2018-2020 [14], 
approved by the order of the Cabinet of Ministers of Ukraine dated January 17, 2018, № 67-r, the 
creation and implementation of a national training program for general and professional digital 
competencies and knowledge is identified as one of the priorities for accelerated development of the 
digital economy. The National Strategy for the Development of Education in Ukraine for the period up to 
2021 [15] emphasizes that one of its priority areas is the introduction of information and communication 
technologies for improving the educational process, accessibility and education effectiveness, preparing 
the younger generation for life in the information society. An important component of the professional 
competence of future teachers is digital competence, which involves the ability and skills for logical and 
systematic use of information technology. 
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In Ukraine, the urgency of the need to increase the level of digital literacy is obvious: according to a poll 
[16] conducted in 2019 by order of the Ministry of Digital Transformation of Ukraine, 37.9% of Ukrainians 
aged 18-70 have digital skills below average, another 15.1 % do not have them at all. At the same time, 
48% of Ukrainians have indicated that they need to acquire digital literacy and improve their digital skills. 
Aware of the complexity of this situation, the Ministry of Digital Transformation of Ukraine, whose 
activities include, in particular, the organization of training and preparation of proposals for improving 
the system of citizens’ digital skills, training and retraining of specialists in matters within the competence 
of the Ministry [17], has launched the national online digital literacy platform Diia (Action). Digital 
Education [18], which features an innovative learning format. The courses content is developed with the 
help of partner companies, and educational videos are presented in the form of educational “series” 
using modern edutainment technology. During the year, more than 50 digital literacy educational series 
were created without government funding (in particular: Basic digital skills, Basics of cyber hygiene, 
Electronic signature, Digital money, Safety of children on the Internet, About cyberbullying for teenagers, 
Digital technologies for people with disabilities, Payment for utilities online, etc.). The Ministry also has 
launched the first national digital literacy test, Digigram. In addition, a network of 2,000 offline digital 
education hubs has already been built throughout Ukraine, and another 4,000 hubs are being added to 
the network. In less than a year, the online platform “Diia(Action).Digital education” was attended by 
almost 2 million Ukrainians, about 500,000 of who registered to study. 

Even though the importance of digital literacy of the population is recognized by many legislative and 
other documents at the state level, the country still lacks structured and approved requirements for digital 
competencies of citizens and employees in various fields. In the absence of a national standard of digital 
competencies, the system of higher education and adult education does not have uniform approaches 
to the definition of digital competence in educational and professional standards and uniform 
requirements for educational programs for the development of information and digital competence for 
specialists. In Ukraine, we note the absence: 

• the regulation of the digital competencies development;  
• system and description of digital competence (digital competence framework), as well as 

requirements for digital skills levels and digital competencies of different categories of workers;  

• common approaches to the definition of digital competencies in professional standards and 
uniform requirements for educational programs for the development of information and 
professionals’ digital competence in various professions;  

• uniform requirements for digital competencies in the education system;  

• indicators systems for monitoring the state of digital skills development and digital competencies;  
• coordination of actions at the level of executive bodies and local self-government bodies during 

the implementation of state policy in the field of digital skills development and digital competencies 
[19]; 

• digital competence certification systems;  

Given this state of affairs, on March 3, 2021, the Government approved the Concept for the Digital 
Competences Development and approved an action plan for its implementation [19], designed for the 
period up to 2025. It is expected that the implementation of the Concept will allow, in particular: 
significantly increase the level of digital skills and digital competencies in society, as well as the level of 
state competitiveness and the quality of human capital; increase the employees' competitiveness by 
mastering digital skills and digital competencies; significantly reduce the possible risks and dangers 
while using digital technologies, etc. According to the Concept, by the end of 2022, it is planned to 
develop and approve a description of digital competence (digital competence framework) and the 
relevant digital competence framework for the main professional groups in the fields of economic activity, 
as well as to develop guidelines for the application of digital competence framework [19]. 

3.2 Implementation of the EU Erasmus+ project dComFra in Ukraine  

3.2.1 The importance of the project to improve digital literacy in Ukraine 
Given the above, the implementation of the international project of the EU program Erasmus+ «Digital 
competence framework for Ukrainian teachers and other citizens» (dComFra) (598236-EPP-1-2018-1-
LT-EPPKA2-CBHE-SP) is extremely important in Ukraine. The purpose of the dComFra project [20] is 
to develop a national structure of digital competencies, harmonize it with European initiatives, in 
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particular with the European digital competence framework (DigComp), raise the digital competencies 
level of Ukrainian teachers and other citizens, including internally displaced persons and veterans of 
hostilities in eastern Ukraine. The project aims to create Ukrainian national digital coalition, promote the 
implementation of the Concept of the digital economy in Ukraine and the digitalization of education 
through innovative initiatives that meet digital society requirements and European standards. The 
dComFra consortium includes 5 European universities (Vytautas Magnus University, Lithuania; 
Carinthia University of Applied Sciences, Austria; Czech University of Life Sciences, Czech Republic; 
Pedagogical University of Cracow, Poland; University Politechnica of Bucharest, Romania) and public 
institution Information Technologies Institute (Lithuania), 7 Ukrainian institutions of higher education 
(Donetsk National Technical University; Taras Shevchenko National University of Kyiv; Kyiv National 
University of Culture and Arts; Kremenchuk National University named after Mykhailo Ostrogradsky; 
National Technical University “Kharkiv Polytechnic Institute”; Kharkiv National University of Radio 
Electronics; Chernivtsi National University named after Yurii Fedkovych), the public organization 
“Ukrainian Association of Information Technology Professionals” and the Ministry of Education and 
Science of Ukraine.  

As part of the project, the research and teaching staff of Ukrainian universities took part in offline and 
online training activities conducted by specialists from European partner universities [21]. This allowed 
preparing teachers-trainers team, who at the second stage of the project conducted internal trainings 
for representatives of their universities (Internal training activities). The total number of teachers from 
the universities participating in the project who have trained is 100 people.  

For the purpose of the dComFra project, the following is proposed:  

• development of training materials, training programs and test tools for each module, which will be 
available on the Modular Object-Oriented Dynamic Learning Environment (Moodle) platform and 
will be available both in-class and online;  

• equipment for modern classrooms (one student - one PC; modern PCs with appropriate software, 
communication network equipment, Wi-Fi, equipment for presentation of educational materials, 
electronic interactive whiteboards, communication equipment for distance learning, video 
conferences, video lectures, seminars, etc.). 

Therefore, the dComFra project offers a model of training for a wide range of teachers and other citizens 
of Ukraine to obtain up-to-date digital competencies. The model contains relevant digital profiles, 
didactic and methodological approaches to the organization of the learning process, and is based on a 
comprehensive analysis of best European experience, world trends in digital education, the demands of 
the Ukrainian labour market and the analysis of the challenges facing Ukrainian society in the 21st 
century. 

3.2.2 dComFra project results and impact 
Following the requirements of the project, Kyiv National University of Culture and Arts (KNUCA) is 
holding a series of events in support of European initiatives AllDigital Week (#AllDigitalWeek), Safe 
Internet Day (#SaferInternetDay), Code Week (#CodeWeek), International Girls in ICT Day 
(#GirlsinICT). Thus, AllDigitalWeek aims to raise awareness of digital skills, improve their levels increase 
employment opportunities through the development of appropriate skills for new digital jobs. The 
program of the Digital Week, conducted by KNUCA, included various events designed for different types 
of audiences and distributed by main topics: AllDigitalWeek in KNUCA: info day; Digital Competence 
Framework for UA (round table to discuss developments in the adaptation of the digital competence 
framework); practical training “Digital Skills for University Staff”; series of events “New Digital Jobs – 
New Opportunities”. In 2019, more than 1,500 events were added to the #alldigitalweek map, which 
automatically participated in the competition for the best event, information about which was 
disseminated by national partners, and presented on the ALL DIGITAL week website. The finalists were 
selected by ALL DIGITAL staff. The scale and variety of events were truly impressive, and choosing the 
best ones was not easy. The ALL DIGITAL Week team selected the 14 best events for the jury, which 
included an event “New Digital Jobs – New Opportunities” from Kyiv National University of Culture & 
Arts, Ukraine. This diversity and scale of activities is a strong confirmation of the proper attitude in 
modern society to the problems of digital literacy.  

At the initiative of the working group of the dComFra project, the Ukrainian National "Coalition of Digital 
Transformation" was established, the coordinating partners of which were the Public Association "High-
Tech Office Ukraine" and the All-Ukrainian NGO "Ukrainian Association of Information Technology 
Specialists" [22]. The "Coalition of Digital Transformation" includes 46 state and private institutions and 
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companies, educational institutions, public organizations. The activities of the Coalition for Digital 
Transformation are aimed at consolidating and coordinating the initiatives and efforts of all partners in 
the field of digital development and integration of Ukraine into the European Digital Space (EU Digital 
Single Market). A working group on digital skills development has been established within the Coalition, 
which includes all universities participating in the dComFra project consortium.  

An analysis of the experience of universities from participating countries of the project consortium on 
didactic approaches to teaching digital competences show all universities - members of the dComFra 
consortium use the world's most renowned didactic approaches in digital competency training. Each of 
the universities participating in the project has demonstrated its own specific achievements and results 
in the field. The experience of participating countries in the project consortium on didactic approaches 
to digital competency learning can be successfully used in Ukraine to teach the digital competencies of 
the target groups of the dComFra project.  

As part of the project, Digital Competence Offices have been established in 7 Ukrainian higher education 
institutions, where, according to the roadmap of the dComFra project, in 2021 advanced training courses 
in the field of digital competencies for teachers and other citizens of Ukraine will begin. Within the 
framework of one of the Work Packages of the project, 22 training modules (e-learning courses) are 
being developed and will be placed on the e-learning platform (Table 1). 

Table 1. List of training modules. 

№ Module name number of credits 
1.  Computer Essentials  2 ECTS credits 
2.  Online Essentials  2 ECTS credits 
3.  Word Processing  2 ECTS credits 
4.  Spreadsheets 3 ECTS credits 
5.  Presentation  2 ECTS credits 
6.  Using Databases  3 ECTS credits 
7.  IT Security  3 ECTS credits 
8.  Online Collaboration  2 ECTS credits 
9.  Image Editing  2 ECTS credits 
10.  Web Editing  3 ECTS credits 
11.  Project Planning  3 ECTS credits 
12.  Ukrainian digital citizen  3 ECTS credits 
13.  Health Information System Usage  3 ECTS credits 
14.  ICT in Education  3 ECTS credits 
15.  Digital Marketing  3 ECTS credits 
16.  Computing  3 ECTS credits 
17.  Information Literacy  2 ECTS credits 
18.  Data Protection  3 ECTS credits 
19.  Advanced Word Processing 2 ECTS credits 
20.  Advanced Spreadsheets  2 ECTS credits 
21.  Advanced Database  2 ECTS credits 
22.  Advanced Presentation  3 ECTS credits 

The project has developed two frameworks of digital competencies: for teachers and citizens of Ukraine. 
The European conceptual and reference model of the Digital Competence Framework for Citizens with 
eight proficiency levels and examples of use” (DigComp 2.1) is taken as a basis, and Framework for 
educators - The Digital Competence Framework for Educators (DigCompEdu), as well as other 
recommendations in the field of digital competences from European and international institutions. The 
translated and adapted draft of Frameworks was discussed and improved in the expert environment of 
the Digital Skills Committee of the Ukrainian National Digital Coalition “Digital Transformation Coalition” 
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with the involvement of representatives of the Expert Advisory Committee on Digital Technologies at the 
Ministry of Education and Science of Ukraine and e-Skills experts in Ukraine. Given the challenges of 
today, the Framework is adapted to the cultural, educational and economic characteristics of Ukraine. 
The framework for citizens contains 4 dimensions, 6 areas, 30 competencies and 6 levels of digital 
competencies. The framework for teachers contains 4 dimensions, 4 areas, 22 competencies and 5 
levels of digital competence.  

The dComFra project hasn’t been completed yet. But its implementation convincingly shows that 
teachers need the appropriate environment, infrastructure, devices and management support for the 
introduction of innovations and digital technologies in the educational process. Implementation is 
possible only with an innovative approach that combines teachers’ training, adjustments of curriculum 
and training materials for the implementation of digital learning models. 

4 CONCLUSIONS 
Taking into account the innovative learning tools that are actively developing in the digital educational 
environment, and the constant position that digital skills are based on the concepts of information 
literacy, to master digital competencies, a modern teacher must have a high level of ICT proficiency. 
However, the unification of professional digital competencies of teachers is not universal and requires 
constant study and fixation. Under these conditions, not only state initiatives are important, but also 
international educational projects, in particular Erasmus + projects, designed to prepare society for the 
many opportunities offered by digital transformation, through education as the foundation of growth and 
individual integration. The key task is to prepare citizens to make the most of available opportunities and 
respond to the challenges of a fast-paced, globalized and structurally interconnected world. One such 
project is the dComFra project, implemented by the Kyiv National University of Culture and Arts together 
with other higher education institutions in Ukraine and the EU. The ultimate goal of the dComFra project 
should be a resource that offers not only online learning, blended mobility, etc., but also the exchange 
of best practices between higher education institutions of Ukraine at all levels (students, researchers, 
teachers). It is worth noting that on March 30, 2021, the Ministry of Digital Transformation of Ukraine 
published the Framework of Digital Competence for Citizens for broad public and expert discussion, 
based on the relevant Framework for EU citizens DigComp 2.1 and the recommendations of the 
dComFra project. 
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ukrainsku-natsionalnu-tsyfrovu-koalitsiiu-koalitsiia-tsyfrovoi-transformatsii-proiektu-erasmus-ka2-
cbhe-dcomfra-ramkova-struktura-tsyfrovykh-kompetentnostei-dlia-ukrainskykh-vchyteliv-ta-
inshykh-hromadian.html 
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ADAPTATION OF THE PBL+ METHODOLOGY TO B-LEARNING AND 
ONLINE TEACHING 

B. Urbano1, X. Gómez2, M.E. Sánchez2, M.I. San-Martín2, R. Mateos2,  
C. Fernández2, E.J. Martínez2, O. Martínez-Morán2, A. Morán2, F. Gonzalez-

Andres2 
1Teaching Innovation Group INGENIAQ. Universidad de Valladolid (SPAIN) 

2Teaching Innovation Group INGENIAQ. Universidad de León (SPAIN) 

Abstract  
PBL+ (Problem Based Learning +) is a teaching methodology designed for graduate and master 
degrees in Engineering, which was developed by the teaching innovation group INGENIAQ at the 
University of Leon (Teaching Innovation Group in Agro-Environmental and Chemical Engineering) 
(https://ingeniaq.unileon.es/). PBL+ consists of a combination of teaching-learning innovations 
developed to provide engineering students with the competencies related to the practical activities 
included in the teaching guide of the corresponding subjects. In PBL+, the students face a real 
problem that is experienced by a real engineering company and having a close relationship with the 
subject being coursed. The teaching-learning methodologies gathered by PBL+ are the following: 
Problem Based Learning as the basic methodology, with the particularity that students must get in 
direct contact with a representative from the company whenever possible. The rest of the 
methodologies include flipped classroom, rubrics-based evaluation of the activity, and in some cases, 
service-learning. This methodology has proved very adequate for master’s studies, in which the 
students’ background and their academic maturity are adequate for implementing a flipped classroom 
where the problem to be solved is the starting line of the teaching-learning process. However, PBL+ 
has also been successfully used at the graduate level. For evaluating the activity, an adequate rubric 
has proved to be essential for students' correct understanding of what is expected from them. Due to 
the pandemic suffered by humankind during 2020 and 2021 by COVID-19, the teaching-learning 
process has suffered an unprecedented transformation, forcing to replace face-to-face activities with 
online activities. Even after the sanitary emergency subsides, and face-to-face classes return, the 
University will inevitably attend to an increase of what is called b-learning (blended learning), which 
is a mix of face-to-face and online classes. The objective of the present work was to analyse the effect 
produced by strict lockdown measurements during the first semester of 2020 in the application of 
PBL+. For such purpose, we analysed the emergency solutions adopted by teachers during the 
academic course 2019-2020, and changes in the teaching guide initially planned for the unforeseeable 
scenario for the course 2020-2021. Three scenarios with an unknown probability were considered as 
possible: face-to-face, online classes, and b-learning. As a consequence of the analysis carried out, 
we have established recommendations to adapt the PBL+ to online and b-learning. The adaptation 
encompasses changes in the relationship model with the company, changes in the group tutorship 
and the interaction between students, and changes in the evaluation rubric. Even if the PBL+ 
methodology can be adapted to online teaching, it fails on one of its main added values: direct contact 
between the company and the future professional. For b-learning, the PBL+ activity should, in most, 
be implemented in face-to-face classes. 

Keywords: PBL+; problem based learning, blended learning, flipped classroom, online teaching. 

1 INTRODUCTION  
The PBL+ (Problem Based Learning +) methodology was developed to serve as a teaching 
methodology for practical classes in STEM (Science, Technology, Engineering and Mathematics) 
subjects [1]. It has been empirically demonstrated that PBL+ is a useful methodology to teach the 
competences related with practical activities in engineering degrees or masters, or engineering 
subjects in science degrees or masters [1]. In the PBL+ methodology, a real problem from a real 
company must be solved by the students. It is based on two main pillars: the first pillar is the 
combination of several pre-existing learning-teaching techniques, and the second pillar is the direct 
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contact between the student and a commissioned person from the company. Regarding the basic 
techniques that are used by PBL+, they are the following: i) the traditional problem-based learning [2, 
3]; ii) the flipped classroom [4, 5 and 6]; iii) service learning [7]; iv) the use of rubrics for evaluation 
[8,9,10 and 11]. They are considered the four components of the PBL+ (Figure 1). 

 
Figure 1. Components of the PBL+ learning-teaching methodology for practical subjects  

of STEM degrees and masters. 

The COVID19 pandemic and the need for social distancing produced dramatic changes in the very short 
term, in the learning-teaching process and, as a consequence, digital resources burst on the University 
[12, 13]. This situation required a rapid adaptation to online teaching of systems that had been designed 
for face-to-face teaching. A general concern in the University community is if the system is prepared to 
face a similar situation in the future, and how to adapt the system to new scenarios in which the online 
teaching gains prominence. 

In this situation a flexible learning-teaching system must be developed. Blended learning consists on a 
mix of different methods of delivery, styles of learning and teaching modes [14], and it can help to cope 
with changing scenarios as those produced by COVID19[15]. 

The purpose of this work was to assess the suitability of the learning-teaching system PBL+ to the new 
scenarios imposed by the pandemic. Such scenarios are characterized by a higher presence of blended 
learning (mixed learning face-to-face and online) and entirely online teaching in extreme situations.  

2 METHODOLOGY 
The methodology used is a semi-quantitative methodology based on a survey applied to the teachers 
pertaining to the Teaching Innovation Group from the University of León INGENIAQ. The surveyed 
teachers used the PBL+ system during the courses 2017-2018 and 2018-2019 (normal courses) and 
2019-2020 and 2020-2021 (affected by the pandemic). The number of teachers involved was 7, and the 
number of subjects 11 (Table 1). In order to evaluate the affectation of the PBL+ methodology by the 
pandemic, the subjects involved in the survey were classified into three types (Table 1): i) process 
engineering; ii) management and economy; iii) environmental engineering. 

The teachers were asked about two different aspects:  

• The suitability of the different components of PBL+ to teaching in mixed systems (face-to-face 
and online simultaneously) in the one hand and entirely online in the other (Table 2). 

• The degree of achievement of the different competences covered by the PBL+ in the same two 
cases indicated in the previous point (Table 3).  

  

PBL+ PBL 
Rubrics for 
assessment 

Flipped 
classroom 

Service 
learning 
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For both parameters (suitability and degree of achievement), the responses were structured in three 
categories related with the type of subject according to the classification presented in Table 1. The 
assessment was based in a Likert scale with five levels, being 1 the lowest suitability or the lowest 
degree of achievement, and 5 the highest one. In all the cases the comparison was made with the 
conventional system before the pandemic that is a entirely face-to-face system. 

Table 1. List of subjects in which the adaptations of PBL+ methodology ot pandemic were assessed. Six of 
these subjects correspond to Master level and five of them to Degree level. 

Subject Degree/Master Type of subject 
Ornamental crops Degree in Agrarian Engineer Process engineering 

Biotechnological processes Degree in Biotechnology Process engineering 

Crops systems Master in Agronomic 
Engineering Process engineering 

Innovation in the 
pharmaceutical industry 

Master in Production in 
Pharmaceutical Industry Management and economy 

Business administration and 
agri-food marketing 

Master in Agronomic 
Engineering – University of 
Valladolid 

Management and economy 

Agricultural and rural 
development 

Master in International 
Cooperation for Development Management and economy 

Processes in carbochemical 
and petrochemical industry 

Master in Mining and Energy 
Resources Engineering Process engineering 

Environmental technology Degree in Electrical 
Engineering Environmental engineering 

Energetic resources 
management 

Degree in Environmental 
Science Environmental engineering 

Aerospace sustainability Degree in Aerospace 
Engineering Management and economy 

Chemical reactors and 
fermenters 

Master in Production in 
Pharmaceutical Industry Process engineering 

3 RESULTS 

3.1 Suitability of the different components of PBL+ to mixed systems (face-to-
face and online simultaneously) and entirely online systems 

Table 2 shows the average results obtained in the survey to the teachers involved in the use of PBL+, 
regarding the suitability of the different components of PBL+ to the mixed and entirely online systems 
respectively, designed to cope with the restrictions created by the pandemic COVID19. The average 
value serves as an indicator of the suitability of the full PBL+ methodology, considering the same 
weight for all its components. 

A hurdle that needs clarification is what is understood by mixed system, because the percentage of 
face-to-face activities in a pandemic scenario are unforeseen. In principle, the face-to-face activity will 
be reserved for laboratory practices and also for the student’s presentation of the PBL+ activity, but 
the interaction between the commissioned person from the company and the student usually suffers 
restriction because of limited access to companies’ facilities. This inevitably affects to one of the most 
distinctive aspects of PBL+ which is the contact between the student and the company. Unfortunately, 
in the case of entirely online modality, in most of the cases, the teachers replaced the real problem 
by a hypothetical problem proposed by the teacher based on his own experience. This has an impact 
on the PBL component, that shows a suitability of 2.7 point out of five for the entirely online learning. 
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Table 2. Suitability of the different components of PBL+ to teaching in mixed systems  
(face-to-face and online simultaneously) and entirely online systems.  

Components of PBL+ 

Type of subject 
Average for all the 

subject’s types Process engineering Management and 
economy 

Environmental 
engineering 

Mixed 
system2 

Entirely 
online 

Mixed 
system2 

Entirely 
online 

Mixed 
system2 

Entirely 
online 

Mixed 
system2 

Entirely 
online 

PBL1 3 2 4 4 2 2 3.0 2.7 

Flipped classroom 5 4 5 4 4 3 4.7 3.7 

Service learning 2 1 3 2 3 1 2.7 1.3 

Rubric for assessment 3 2 4 2 3 2 3.3 2.0 

Average 3.3 2.3 4.0 3.0 3.0 2.0   
The assessment of suitability is arranged according to the type of subject (see Table 1 for more details). Values according to a 
Likert scale from 1 (minimum suitability) to 5 (maximum suitability) compared with the entirely face-to-face scenario before the 
pandemic COVID19. 
1 in PBL+ the PBL requires direct contact with a commissioned person from the company 
2 mixed system is face-to-face and online simultaneously 

The obtained results indicate that PBL+ is severely affected by the waive of the face-to-face activity, 
because in most of the cases the suitability scores are 3 points or less out of a scale of 5 points. 
Interestingly, the type of subject affects only slightly to the suitability to the pandemic adaptations. Even 
with that, the management and economy subjects were slightly less affected than the purely engineering 
subjects, because for the last, a visit to the company is very important in order to understand the problem 
to be solved. Conversely, in the management or economy disciplines is easier to understand the 
problem by means of a visio conference. 

From all the components, the service learning was the most severely affected. Some authors put forward 
the possibility of continuing with the social engagement through an enhanced electronic service-
learning, which maximizes the human resources’ capacity and highlights students’ creativity with equally 
useful projects [16]. In our case, one of the options of service learning consists on the assistance to 
small florists to solve physiopathies or biotic stresses that produce severe economic losses to such a 
self-employed entrepreneur, that usually have not the necessary agronomic knowledge to solve that 
kind of problems. Moreover, such a small company do not have the possibility of paying for a consultancy 
and the suppliers usually do not provide that kind of after-sale service. Other kind of service-learning 
activity is the collaboration with urban agriculture experiences for retired persons, in the form of training 
activities to improve the environmental engagement of leisure farmers, and this activity is very reduced 
for the need of a social distancy, and thus this activity is also severely affected. 

As a consequence of the changes in the activities, the rubric for assessment are outdated and it is not 
adequate for the proposed evaluation. To avoid this situation, it has been proposed to elaborate flexible 
e-rubrics online-offline [17]. 

Finally, the flipped classroom is the less affected component, and according to the surveyed teachers it 
is the most easily adapted to online teaching situations. Figure 3 shows in a colour code, the adaptation 
of the different components to mixed or entirely online teaching. 
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Figure 2. Components of the PBL+ and their suitability to mixed and online learning. In green colour the most 

suitable, in yellow intermediate suitability that need adaptations (see text for details) and in red colour no suitable. 

3.2 Degree of achievement of the different competences covered by the PBL+ 
in mixed systems (face-to-face and online simultaneously) and entirely 
online systems 

Tables 3 shows the degrees of achievement of the competences covered by PBL+ in mixed learning 
and entirely online. 

Table 3. Degree of achievement of the different competences covered by the PBL+ in mixed systems 
 (face-to-face and online simultaneously) and entirely online systems..  

Competence 

Type of subject 
Average for all the 

subject’s types Process engineering Management and 
economy 

Environmental 
engineering 

Mixed3 Entirely 
online Mixed3 Entirely 

online Mixed3 Entirely 
online Mixed3 Entirely 

online 

Technical knowledge 
and skills 3 2 4 3 3 2 3.3 2.3 

Synthesis capability 4 2 4 3 4 3 4.0 2.7 

Critical thinking 3 2 3 2 3 2 3.0 2.0 

Written communication 
skills 5 5 5 5 5 5 5.0 5.0 

Oral communication skills 2 1 2 1 2 1 2.0 1.0 

Average 3.4 2.4 3.6 2.8 3.4 2.6   
The assessment of the degree of achievement is arranged according to the type of subject (see Table 1 for more details). 
Values according to a Likert scale from 1 (minimum degree of achievement) to 5 (maximum degree of achievement) compared 
with the entirely face-to-face scenario before the pandemic COVID19 

2 mixed system is face-to-face and online simultaneously 

The differences among the different types of subjects regarding the achievement of competences using 
PBL+ have been minimum. The competence more severely affected by the discontinuity of face-to-face 
activity was the oral communication skills, followed by the critical thinking. In both cases, the absence 
of a face-to-face debate and the substitution by online debate in which the students shelter behind a 
screen is, according to the surveyed teachers, a hindrance for the development of the competences. In 
third place, the technical knowledge and skills was also affected, especially in the engineering subjects, 
due to the absence of direct contact with the processes and the equipment involved in that processes. 

PBL+ PBL 
Rubrics for 
assessment 

Flipped 
classroom 

Service 
learning 
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By the other hand, the competences related with the personal study and work as the synthesis capability 
and written communication skills were less affected. 

4 CONCLUSIONS 
As a conclusion, the PBL+ has been designed to be used in face-to-face teaching systems, because 
the interaction between the students and the companies, which are their future employers, is a key 
aspect of the system. For technical and engineering disciplines, the visio conferences cannot replace 
the in-person exploration of the processes in which the problems to be solved are born. But not even in 
most of the management and economical subjects, the face-to-face interaction to understand the 
companies’ problems can be fully replaced by a virtual communication, although they adapt better than 
the pure engineering disciplines.   

Out of the four components of the PBL+, the service learning was the worst adapted to mixed or entirely 
online systems, whereas the flipped classroom showed the better adaptation, with a suitability score for 
mixed learning of more than 4.5 and for entirely online of almost 4. 

The rubrics results outdated as a consequence of the changes imposed by modification in the 
percentage of face-to-face or the shift to an entirely online model as a consequence of the pandemic 
evolution, and the option to solve this problem is the use of flexible rubrics. 

The mixed and online systems fail to achieve the competences related to the oral communication skill, 
critical thinking and neither the technical knowledge and skills. 

As a result of the assessment carried out, the training process of engineers, that will be on charge of 
productive processes and environmental infrastructures in the future, cannot be based on online 
learning-teaching systems. Moreover, the mixed systems should be kept to a minimum, and the PBL+ 
activity should be part of the face-to-face activity in mixed systems. 
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GRAPHIC AND MULTIMEDIA DESIGN OF A NARRATIVE-BASED 
MATH GAME 

R. Afonso, A. Breda, E. Rocha 
Department of Mathematics, University of Aveiro (PORTUGAL) 

Abstract  
In this paper, we will describe the process of creating the graphic and multimedia design of the math 
serious game CNME. This game designed to facilitate and “gamify” mathematical learning processes is 
based on the narrative of Magellan-Elcano’s epic circumnavigation journey around the world. CNME 
game was developed by an interdisciplinary team of the research and development thematic line 
GEOMETRIX.  

In graphic and multimedia terms the main function is to illustrate and retell events around this trip in an 
interactive and dynamic way, captivating and maintaining the user's interest and attention, making 
mathematical challenges emerge as natural / plausible events within the narrative context that unfolds. 

The stimuli, used to anchor the narrative, differ according to the situation/episode that is unfolding. They 
are employed either to capture the player's attention or to make the experience more engaging and 
enjoyable.  

The game is simple and logical presenting the events methodically. It follows, chronologically, the 
historical and remarkable events of this famous odyssey, presenting each scene as a different chapter. 
The exploration of these "chapters" position the user in front of different mathematical, historical, playful 
or general knowledge challenges and problems, which he / she must solve in order to progress to more 
advanced levels. These problems / challenges, of such a diverse nature, aim at learning and assessing 
mathematical, historical and everyday knowledge. 

This game can be seen as an interactive learning environment with challenges inserted and 
contextualized in the game's narrative, involving several game mechanics, among which: collecting 
items / objects / species and building and dismantling objects.  

The design phase is crucial for the development of the game as it encompasses essential factors for 
the success of the proposed objectives, namely, capturing attention, maintaining motivation, giving 
reasons for wanting to learn mathematics.  

The design process includes: interaction design, graphic design and sound design.  

During the interaction with the game the player is visually and aurally stimulated with vibrant landscapes 
and surrounding sounds, while being, psychologically, challenged to solve problems contextualized in a 
historical, interesting and real storyline, which lead him/her to want to learn more. 

Keywords: Serious game, storytelling, math learning, game design 

1 INTRODUCTION  
The game was conceived as a tribute to one of the greatest Portuguese navigators, Magellan, thus 
celebrating the 500 years of his achievements. Our aim is to illustrate his accomplishments through a 
serious narrative game promoting mathematical literacy and mathematical learning. For this purpose, 
we allied the learning component with technology and created an interactive game the circumnavigation 
journey Magellan-Elcano, CNME for short, reflecting these historical events. 

CNME is a serious game that, in academic terms, supports the teaching and learning of mathematical 
(and historical) content at the level of the third cycle of Portuguese Basic Education. The mathematical 
component of the game is underpinned by challenges that the players need to solve in order to progress 
in the game. The player needs to solve mathematical and historical challenges before he can proceed 
to the following stage. These problems, aided by fun and engaging game mechanics, make up for a 
learning experience that illustrates this historical period with veracity, functioning as an incentive to 
learning. 
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Technology serves as a vehicle that eases the process. Younger generations are more receptive to new 
technologies and will therefore be keener on learning through this method. Technology will not influence 
the learning process entirely, but it can facilitate it [1], [2]. 

In the historical component we seek to narrate, illustrate and retell the achievements and challenges of 
Magellan-Elcano's journey. These events are based and grounded on well-known historical events and 
they are presented to the player as he/she progresses in the story.  

The game uses different stimuli to capture the player’s attention and make the experience more 
enjoyable. These stimuli can vary in nature and purpose [3]. They can be utilized to captivate the 
student’s senses and make the experience more immersive and vivid. The game itself is meant to be 
as accessible and straightforward as possible, so that any student can adapt and play it with ease [4].  

Design was crucial for the development of this game. It contributes greatly to the success of the project 
since it transforms the learning process into something fun and appealing that excites and nurtures the 
student’s desire to learn more about Magellan’s adventures, while in the process, testing his 
mathematical and logical capabilities [2], [4], [5].  

2 GAME CONCEPT 
Teaching teenagers can prove to be challenging. Excessively abstract disciplines, such as mathematics 
often have lower rates of success since these are linear and hermetic in nature [6], [7]. Its nature leaves 
very little room for creativity and personal expression, at early stages of learning, often frustrating and 
alienating our students. Knowing of videogame’s creative potential and capabilities, gamifying the 
teaching process of school subjects can dramatically improve the success rate [8], [9]. Videogames are 
creative and expansive by default. These allow us to model them and conceptualize them as we please. 
We can employ different features and game mechanics that would otherwise have been impossible to 
apply in the traditional teaching methods [5], [10]. 

2.1 Stimuli through design  
The game features several types of stimuli. These can be of visual, auditory and interactive nature. 
These stimuli are utilized to capture the student’s attention and maintain his focus throughout the game. 
They can also be employed to make the experience more immersive and engaging. The student is 
meant to be transported to the environment that is being depicted. This is achieved by allying the visual 
and auditory components of Design. Graphic design creates the landscapes and the action that is being 
portrayed. Sound design creates the ambience and transports the user to the scene. For example, in 
the following image (Figure 1), we are greeted by an underwater composition. This one displays simple 
shapes and the welcoming fresh colours of a beautiful seabed. This composition is accompanied by the 
sounds of the ocean, the movement of the fish, the appearance of different kinds of sea life, among 
others. All these elements make the scene more vivid and impactful. The user will feel close and deeply 
immersed in the scene. This can only be achieved through the crafty merge of the audio-visual 
components combined with the representation of the landscape. This composition perfectly exemplifies 
how the game attempts to reach a healthy balance between the graphic and audio-visual design. 

 
Figure 1. Subaquatic environment. 

The following composition serves as an example of how the interactive component can also be inserted 
to improve the experience. In this particular composition the user is greeted with an empty dark cave 
that features various elements of sound design such as the sound of the water, the sound of water drops 
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in the distance, among others, Figure 2. In this scene the user will then be faced with a challenge where 
he must find a way to cross to the other side. He then must find a logical way to cross to the other side 
and to light the torches. To this end the user will have to use items he gathered along the way. Once 
the challenge has been completed the scene will present itself as seen in Figure 3 

 
 Figure 2. Unexplored Mine. Figure 3. Explored Mine and complete challenges. 

2.2 Design Component 

2.2.1 Game Design & Graphic Design 
The entire creative process is split between different components, as we mentioned. All of these 
components cooperate and complement each other to achieve the optimal results. Graphic design, as 
we’ve mentioned, is used to illustrate the scenes that are being represented. It is also used when 
deciding the typography and imagery to apply, and how this one might correlate with the overall look 
and feel of the game. For example, in figure 4 we can see the imagery that is being displayed in the 
wood sign. This one serves as a visual clue to let the student know he has completed the challenges. 
These messages need to be conveyed as explicitly as possible. They also need to match the overall 
visual identity of the game; hence why graphic design is so important even in this aspect. In Figure 5 
we see the immediate reward the player is given upon the completion of a challenge. He can interact 
with the elements that are presented to him at the camp, and store them to aid him in future encounters. 

 
 Figure 4. Completed Tasks. Figure 5. Reward for completed tasks.  

2.2.2 Interaction Design 
Interaction design serves as a link between the game and the user. It makes the game more immersive 
and pleasurable through the interactions that are established between both. If the game feels 
responsive, dynamic and fun, the player will feel enticed to carry on playing. As a consequence, the 
player will want to progress in the story and learn more. The game presents interactions through visual 
representations, that is, through images, typography or icons that users can interact with. As illustrated 
in Figure 6 the player can interact with both the environment and the character. The student will often 
be prompted to interact with all the elements that are presented to him. As seen in previous examples, 
sometimes the player will need to interact with certain items or certain characters in order to advance in 
the game. Other times the player might be presented with sequences in which he cannot intervene as 
seen in Figure 7. These game interactions are character animations that the player can simply watch. 
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 Figure 6. Interaction of characters and ambient. Figure 7. Shortcut of a battle animation. 

2.2.3 Audio-visual Design 
Sound design is mostly made of background noise, ambience sounds or sounds pertaining to the 
interaction with certain elements such as objects, characters or animals. It can also be used to represent 
certain actions like combining or dismantling objects 

2.3 Design-supported narrative 
The game presents its narrative through a combination of graphic design, audio-visual design and 
interaction design. These elements come together to retell the story of Magellan-Elcano (Figure 8) in a 
stimulating and interactive experience. The game functions as a storyteller that visually unveils the 
events of his past, and satisfies the students’ curiosity episode after episode All the design elements 
aforementioned confer this experience dynamism and allow the student to immerse itself in the game 
and disconnect from his surroundings.   

 
Figure 8. Magellan and Elcano. 

2.4 The psychological impact of design on the game 
These fantastic historical events took place long before this game came to fruition. This journey, these 
hardships, they all took place in an entirely different era. The student won’t be able to remain indifferent 
to the retelling of these expeditions. With the aid of all the design elements we have described, the 
player will be placed in Magellan’s shoes and be awed by all the events he’ll experience. As the student 
progresses through the story, he will gather items and collectibles. These prizes will awaken the player's 
pleasure and produce a sense of accomplishment. These intrinsic rewards will grant the player a certain 
feeling of fulfilment, [3]. There might be other occasions however, where he might feel puzzled if he 
doesn’t manage to resolve a certain math problem or cannot answer a particular question correctly. 
These psychological reactions are part of the learning process however. His mistakes will make him 
more perceptive. If the student is committed and involved in the process, he will try to seek out the 
answers or ask for support from their teachers thus causing human interactivity and the sharing of 
knowledge. 

3 GAME FEATURES 
The game features aim to captivate the player for their originality, nostalgia, sense of collection and / or 
simply curiosity. We developed some visual and interactive mechanics to tell the story and mark the 
passage of time. Among these, we highlight the following ones: sticker book online and frames filled 
with adventure. 
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3.1 Online Sticker Book  
The online sticker book for the CNME game consists of a species collection system. The player, as he 
progresses through the stories, has the opportunity to spot several species of animals (terrestrial, 
aquatic or flying). He will, then, be able to unlock the sticker book (Figure 9) and build his logbook, which 
will contain the species of animals he saw. This logbook can always be consulted, by the player, along 
his route, thus giving a sense of purpose and / or concretization of the game. 

3.2 Frames filled with adventure 
This mechanic is found in specific parts of the game, appearing frequently (Figure 10). It is an 
automatically updated feature, depending on the progression of the player's game. 

These are pictures, hanging on a wall, that will appear throughout the game, which serve to remember 
scenarios where he/she passed and that also constitute a prize. On the one hand, it is an appeal to 
memory because whenever the player sees a given scenario, he/she will be able to remember the 
places, characters and adventures he/she went through. On the other hand, it is also a prize. In fact, 
after completing part of the challenges, a new picture appears on the wall, thus fuelling the desire to 
move on and discover the next posted memory. 

 
  Figure 9. Sticker Book Online.  Figure 10.  Frames in the bedroom. 

4 CONCLUSION 
In conclusion, in this article we explain the objective, the choices and some of the main aspects in which 
design assumes a fundamental role in this educational game. Visually the game may still undergo some 
updates, thus accompanying the need for later versions of the game, and / or if more visual content is 
needed. Thus, depending on their receptivity, they started to be distributed by the schools of Magellan 
and only afterwards to the rest of the schools in the country. 
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EDUCATE THE ADMINISTRATIVE OFFICERS - APPLICABILITY OF 
FIELD RESEARCH IN EDUCATION 

P. Schulcz 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract  
One of the aims of my doctoral dissertation is to find out what competencies are expected from the 
employees of the administrative offices in the region of Southern Slovakia. In the Slovak Republic Act 
No. 204/2011 Coll., which amends and supplements Act No. 184/1999 Coll. on the Use of Languages 
of National Minorities allows that the Hungarian language, as a minority language can be used in 
municipalities, where at least 20% of the municipal population is made up of this national minority. As 
partial research of my dissertation I examine the language competencies of public administration 
employees. I examine the texts created by the employees in Hungarian and Slovak language.  

In 2011 the Constantine the Philosopher University in Nitra (hereinafter referred to as “UKF”) opened a 
Slovakia-wide completely new study program named Hungarian-Slovak Bilingual Mediator (hereinafter 
referred to as “MSBM”). This program provides training for professionals in the field of administration at 
governments as well as companies. It aims to develop competencies in the official communication 
process in Hungarian, Slovak and English language, basic legal, economic and computer science.  

In this paper, the researcher points out how he can incorporate the information gained in his field of 
research (collected texts, mayors’ interview responses) into education. It is important to integrate this 
type of research into educations, as this will enable students to meet examples from the labor market. 
This can also provide more practice-oriented training for students. 

Keywords: applicability, administrative officer, labor market experience, education. 

1 INTRODUCTION AND BACKGROUND 
One of the main objectives of higher education is to provide its graduates with the skills needed to 
succeed in the labor market. This mission is especially important in the context of today’s innovation- 
driven, skills-based, globalized economy. It also corresponds to one of the main expectations of 
students, namely that they will be able to get a good job at the conclusion of their studies. To achieve 
this mission, higher education systems strive to produce graduates with strong technical, professional 
and discipline-specific knowledge and skills, whatever their field of study is. These skills, as signified by 
an academic degree, diploma or other qualification, send a signal to employers that a graduate has the 
competencies, interest and aptitude to work in certain jobs, and for many jobs, a higher education 
qualification is an essential requirement. [1]  

Education cannot be regarded as practice-oriented without gaining real experience. In general, there is 
a disproportion between the constantly increasing demand of specialists and the supply on the labor 
market between the vocational training and modern business. In this situation, there is a need to use 
learning technologies aimed at the acquisition of skills, and practical experience. [2] This is why it’s so 
important for university students to acquire practical knowledge in education from the labor market. The 
only way to do this is to incorporate the teachers’ up to date research into education.  

In Slovak Republic two acts regulate the usage of languages – the more powerful is the State Language 
of Slovak Republic and the second act is the Use of Languages of National Minorities. According to this 
act the Hungarian language can currently be used (until the next census is 2021) in 512 municipalities. 
In the State Report on the application of the European Charter for Regional or Minority Languages in 
Slovakia (5th period, 2018) [3] is written, that public administration can set its own time frame for 
handling matters in a national minority language, but the employees do not have to speak the language 
of minority. This slows down the process of administration in the language of minority, which makes it 
very important to train bilingual (Hungarian-Slovak) administrative workers to avoid this inconvenience.  
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2 EDUCATE THE ADMINISTRATIVE OFFICERS IN SLOVAKIA 
Slovakia needs professional bilingual (Hungarian-Slovak) administrative officers, so that in 
municipalities, where the Hungarian language can be used in official communication, the inhabitants of 
minority can use their mother language. The MSBM study program at the UKF provides training for 
professionals in the field of administration at local and public governments and companies as well. The 
study program is practice-oriented with lots of practical lectures, and students also have to absolve a 
two-week long internship program before the graduation. This program is specifically designed to train 
bilingual administrative officers. During the education students first of all gain communication and 
language competencies, social and political competencies and economic, IT competencies as well. 
Students who have completed this program can enter the job market with the appropriate competencies 
to the field of administration. [4] 

 
Figure 1. Subject distribution based on competence development [5] 

From the Figure we can see that subjects developing language and communication competence are the 
most common, what is not surprising: administrative officers must have a high level of communication 
competence because being in contact with customers is essential on this field. In the case of MSBM 
multilingualism is indeed very important, because students are mostly located in workplaces where 
knowledge of the Hungarian language (beside the Slovak state language) is essential.  

Beside the UKF there are other universities in Slovakia where students can study to become 
administrative officers. University of Prešov and University of Žilina offers education only in Slovak 
language. Students who would like to study on the field of administration and graduated from 
Hungarian high schools, definitely choose UKF, because this is the only option on the field of 
administration to study in Hungarian language.  

2.1 About the author of this paper, who teaches in the MSBM study program 
The PhD programs is Slovakia lasts 3 (full-time) or 4 (part-time) years. I am a PhD Candidate of the 
program Theory of Teaching Hungarian Language and Literature at Faculty of Central European 
Studies, Constantine the Philosopher University in Nitra. Each semester the PhD Students and 
Candidates teach 2 subjects to undergraduate students. I teach the following subjects: Contrastive 
Linguistics, Effective Management Speech in Administration, Orthography of Hungarian Language, 
Theory of Administration and Business Communication. I will provide more detailed information about 
the subjects later in this paper.  

The topic of my PhD dissertation is: Competence Requirements for Employees in Public 
Administration with Special Respect to Languages Competencies. One of the aims of my research is 
to explore the competencies that public administration offices in the southern Slovak region (mainly 
municipalities offices) expect from their employees. The field research is carried out in those 
settlements where the share of the Hungarian minority exceeds 20%, so the agencies must ensure 
the administration in Hungarian language as well. Therefore, the competence of office workers in 
Hungarian and Slovak language will be given a prominent role in the research. Another very important 
thing is the language usage of the representative body members, because it can be an example for 
the language usage of municipality’s office workers and the inhabitant as well. 
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During the field research I was collecting: 

• bilingual texts from the office workers, such as announcements, notifications and information 
published on the social network; 

• situations between employees and the clients; 
• video recording of the representative body meetings. 

In this paper, I describe how I can use the collected material to promote practice-oriented education, 
and how can some of the collected information be applied in the courses I teach.  

3 THE SUBJECTS THAT THE AUTHOR TEACHES 
In the following chapter I am going to write more detailed information about the four subjects I teach 
at the MSBM study program. The information about each subject is from the syllabus. 

3.1 Contrastive Linguistics 
The Contrastive Linguistics (hereinafter referred to as “CL”) subject formulates the following as 
learning outcomes: 

• The student is able to compare, distinguish the characteristics of the Hungarian and Slovak 
language. 

• The student will gain practical knowledge of contrastive linguistics. 
• The student will gain theoretical knowledge in the field of contrastive linguistics. 

• The student will learn comparative methods. 
• The student is able to use the knowledge in the teaching process. 

This course contents: Comparison of Hungarian and Slovak language, Use of Language in a bilingual 
environment, Nouns in the context of bilingualism, Terminological contradictions, Comparative 
methods in linguistics. 

3.2 Effective Management Speech in Administration 
This subject (hereinafter referred to as “EMSA”) formulates the following as learning outcomes: 

• The student knows the basic styles of managerial communication. 
• The student knows the basic personality types, as well a show to communicate with them. 

• The student knows the basic principles of communication with the public. 

This course contents: Communication within the organization as a basic management tool, 
Communication of the organization with the environment, communication with the public, Dimensions 
and styles of managerial communication, Assertive communication, Noises in communication and how 
to solve them, Conducting meetings and negotiations. 

3.3 Orthography of Hungarian Language 
The Orthography of Hungarian Language (hereinafter referred to as “OHL”) subject formulates the 
following as learning outcomes: 

• The student acquires theoretical knowledge and practical skills, acquires spelling principles. 
• The student masters the orthography of the Hungarian language, is able to recognize and correct 

spelling errors in the text. 

• The student is able to apply the acquired knowledge in everyday written communication.  
• This course contents: Writing foreign words, Spelling and pronunciation, Capitalizations, 

Differences in Hungarian and Slovak orthography, Hyphenation, Spelling exercises. 
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3.4 Theory of Administration and Business Communication 
This subject (hereinafter referred to as “TABC”) formulates the following as learning outcomes: 

• The student will understand various theories in the field of communication in public-administrative 
and business life. 

• The student will be able to assess the level of communication in public-administrative and 
business life in terms of its structure, forms used, as well as verbal, non-verbal and paralinguistic 
means, as well as in terms of argumentation during communication. 

• The student will be able to apply theoretical knowledge in the field of communication in public-
administrative and business life. 

This course contents: Basic concepts of general and interpersonal communication, Conditions for 
successful communication, Communication disorders in public-administrative and business life, Conflict 
resolution through communication, Communication in bilingual environment, Official correspondence, 
Oral, written and electronic communication. 

4 MATERIALS COLLECTED DURING FIELDWORK 

4.1 Collected texts 
The material I collected during the field research contains some of the texts appearing in the labor 
market, such as announcements, notifications, information published on the social network, situations 
etc.  Usually the written texts are Hungarian-Slovak bilingual, what is really important, because by these 
texts students are able to practice both languages. Below I show one example of the collected texts in 
Hungarian (H) and Slovak (S) language what I translate to English (E) for clarity. Translating this text 
into English is difficult due to administrative terminology.  

H: A járat megszüntetésének egyik oka az, hogy az átengedett központi adókból származó 
bevétel egy részének kiesése miatt várhatóan csökken a város költségvetése, Somorja 
esetében ez ebben az évben mintegy 1,6 millió eurót tesz ki.  

S: Jedným z dôvodov vyradenia linky je očakávané zníženie rozpočtu mesta v dôsledku 
výpadku časti príjmov z podielových daní, čo v prípade Šamorína predstavuje okolo 1,6 
mil. eur na tento rok.  

E: One of the reasons for the cancellation of the bus line is the partial loss of the revenue 
from the transferred central taxes, which is also expected to reduce the city’s budget, which 
in Šamorín will be around € 1.6 million this year. 

4.2 Recorded situations 
I was also able to record some of the situations between clients and employees during my field research. 
These are situations where the client goes into the municipal office to handle a case. Most of these were 
monolingual, Hungarian dialogue (I did the field research in a Hungarian majority settlement, so that is 
why these situations were Hungarian). Of course, during the research I also had the opportunity to 
record situations between employees and situations between the manager and the employees. These 
kinds of situations are great to practice successful and assertive communication, and examine the non-
verbal communication as well. Also, the administrative terminology often appeared in such dialogues. 

4.3 Video recordings of the meetings 
I received video footages of the representative body meetings from the staff of the municipal office. 
These recordings are freely available to anyone to watch on the television. The structure of the meetings 
usually looks like there is a person (the mayor of the municipality), who leads the whole meeting. The 
Hungarian language is the dominant in the recordings, but words and terms in Slovak also appear. The 
whole meeting is about administrative matters and problems, so it contains a lot of administrative 
terminology.  
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5 HOW CAN THE COLLECTED MATERIAL BE USED IN EDUCATION? 
In chapter 5 I am going to write about how the collected material one by one, and I will explain, how it 
can be used at teaching different subjects. At each type of material I am going to write about the 
students’ opinion, to show what they think about the education compared to the material collected in the 
offices. 

5.1 Collected Texts 
The collected texts can be presented to the students, and are great practice material. The orthography 
can be practiced by dictation of these texts, and they can be examined from the stylistics point of view 
as well. They are good for example to practice capitalization, orthography of institutions’ name, spelling 
of geographical names (for example: National Council of the Slovak Republic, Trnava country, Ministry 
of Education, Science and Research of the Slovak Republic), dates, etc. These orthographical rules are 
different in the Hungarian and Slovak language. The Hungarian language uses suffixes and the Slovak 
uses preposition, and the usage of punctuation is different as well. Almost all of the institutes, 
municipalities share greetings and wishes during the holidays. Through these texts it is also possible to 
focus on the spelling of the holidays for example. To point out one the Hungarian-Slovak language 
differences: in Hungarian the names of the holidays are written with small letters, while in Slovak they 
are starting with capitals. For a Hungarian-Slovak bilingual person such differences can be tricky, but 
the correct spelling can be strengthened through practice. These kinds of texts are really important 
because during their future job, the students will need to know how to spell and write these institutions 
name, dates, holidays etc. correctly in bilingual environment. 

According to students practicing these texts help them a lot to learn how to communicate in office 
administration in written form. They think that working with real documents are really important, because 
they may find themselves in situations when they have to write these kinds of texts during their work. 
Students think, with these texts they could practice dates and numbers, institution names, abbreviations 
in Hungarian and Slovak language as well. One of the students stated the following:  

• “It could make the course more practical, because if we see these types of documents, it is much 
easier to memorize the theoretical part.” 

5.2 Recorded Situations 
The information gained from field research could help to force the student to situations that are common 
at the administrative job market: establishment of communication situations between administrator – 
client; administrator – administrator of official institution; administrator – mayor or head of the office etc. 
The importance of this is also shown by the fact that the existence of communicative competence is the 
most important for a person working in an administrative position, as communication with people is 
inevitable in this career. By these situations students easily can practice the different types of 
communication, such as assertive communication, etc. In this course, emphasis is also placed on written 
communication, within which the theoretical knowledge of official correspondence must be linked to 
practical implementation. As I mentioned these recorded situations are in Hungarian language, from the 
aspect of education this is a great thing, because the student at the MSBM study program are from 
Hungarian environment, so they really can practice the methods of communication in Hungarian 
Language, and the Hungarian terminology as well. 

According to the students, learning through these kinds of role-plays could make the learning fun and 
enjoyable. They enjoyed the situations, and think, that these are things, what arouses students’ interest 
and makes it easier and more playful to understand the theory through practice. One of the students 
stated the following:  

• “In my opinion, it is really useful, mainly because these situational games mainly facilitate 
communication, what is really important in our occupation.” 

5.3 Video Recordings 
Since the meetings of the representative body are structured by a person (the mayor of the municipality) 
who leads the meeting, these recordings are great way to practice the effective management speech. 
Different parts of these videos can be chosen for educational purposes, and the students can practice 
these parts at the lessons: one student can be the mayor, the rest of them can be people from the 
representative body. Each of the representative body could have a different character, for example: 
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annoying, slow talker, a person who cuts into the other’s word, abusive, etc. These aggravating factors 
are useful for the student who acts like the mayor, because in this way he/she can really try to conduct 
meetings effectively. 

About these videos, students think, that: 

• “It was awesome! We were able to show our own personality and were given situations 
individually that fell outside our comfort zone. This gave us the opportunity to get to know our 
borders as well.” 

• “It was good to take on a role that also exists in real life. I’ve never been to a meeting like this 
before, but during the discussion in the situational game it became apparent how people were 
able to approach something that was important to them.” 

• “I think it was very interesting and also fun. We were able to try and experience what it is like to 
work with different types of people and how we would react in a real-life situation.” 

6 CONCLUSION 
The chapter 5 presents in detail how the research can be linked to education. These links are very 
important for a higher education institution. After finishing the university, students go into the job market, 
so practice-oriented education that brings real life examples is essential. By providing this type of 
exercises to the students, the institution can ensure a high level of readiness for the job market. I think 
that it is really important that the students also see the meaning of this kind of education, because if they 
consider an exercise meaningful, they are much more liberated, more positive. In the table below I 
summarize the collected material, and show on which lessons they can be used.  

Table 1. Usability the collected materials at each subject 

Subjects/Materials Collected texts Recorded situations Video recordings 

CL ✔   

EMSA  ✔ ✔ 

OHL ✔   

TABC ✔ ✔ ✔ 

We can see, that the collected texts are the most usable materials during these 4 lessons I teach. But 
these materials could be useful for many other lessons (Methodology of Translation, Writing in 
Administrative and Business Communication, Orthography of Slovak Language, etc.) at the MSBM 
study program.  

According to the students, they really enjoyed the training through the situational games, and they feel 
that they learned the most during these games. These games improve students’ communication skills, 
and they can be more confident in situations that will be commonplace in their work. Practicing writing 
different kind of letters from the real administrational life is also important, as it allows students to easily 
capture the important elements of administration written communication, because practicing texts from 
real life labor market could improve the practice-oriented education. In addition to practicing spelling on 
a variety of topics, there are other benefits to being taught by this type of texts. At the beginning of their 
studies, students can get acquainted with the structure and language of official texts. Getting familiar 
with these texts would later result in a more confident graduate student, who is even more prepared for 
the labor market. 
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Abstract 
In the modern world, the technological development allows us to create designer art objects from the 
developed sketch to the implementation of the project in material. Using computer graphics, in particular 
vector graphics software, the advent of laser and milling machine with digital software, and cutting 
technology, the designers were able to transfer drawings to materials. The object of this study is vector 
graphics software and different ways for visualization. 

The visualization technology can be used to graphically illustrate various concepts in computer science. 
We claim that such technology has prospects in the educational process. 

In this article, we describe geometric abstraction as a strategy for creating an integrated system for 
visualization of scientific data. The proposed approach creates multiple presentations of spatial data in 
two dominant ways: along the axis of gradual visualization of spatial details and along the axis of visual 
detail. 

The presentation of objects in an appropriate way enables the expert to catch the correspondence 
between images and to make simulations of controllable animated transitions. The abstract space can 
interact with the users and provide visual indications that guide the expert to interesting ideas about a 
particular task and data set. 

In this study, we will present our experience in teaching Computer graphics at the University of Library 
Studies and Information Technologies and South-West University "Neofit Rilski". We will make a brief 
overview of the disciplines directly and indirectly related to the material taught. We will analyze the data 
from a survey of students' opinions about the inclusion of 3D technologies in the learning process. 

We will consider the use of object-oriented programming languages, such as Python and C++, to create 
complex primitive scenes. We will show the relationship between the creation of computer games and 
their application in the preservation of cultural and historical heritage. One of the main conclusions, 
which we present in this article, is that Information technology training is complex, i.e. the study of 
synthesis and analysis of algorithms can also be used in computer graphics to the creation of virtual 
museums. 

Keywords: 3D Technology, modern educational process, educational process, geometric abstraction, 
Computer graphics. 

1 INTRODUCTION 
In the 1980s, the visualization of three-dimensional objects was carried out using mathematical models. 
With the development of computers, the need for realism emerged. Computer-generated images had to 
be closer to the real ones. This reason had to unite several different disciplines such as mathematics, 
physics, chemistry and informatics and a new computer graphics discipline appeared. 

Computer graphics is a discipline that examines the set of methods and means related to the creation, 
conversion and reproduction of graphic images using graphical programs called editors or systems. By 
its very nature, it is interdisciplinary. The share of informatics is very large, but without physics, we will 
never be able to achieve realism and images close to the real ones. The creation of the images is carried 
out by all three types of computer graphics (bitmap, vector and fractal) [1-7]. 
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Modeling is the process of creating or using this mathematical description, also known as a geometric 
pattern. The geometric pattern in turn is a geometric description of the object in the form of dimensions, 
contours, dimensions, etc. set with real numbers – a mathematical description of the 3D model. 

The next step, which is part of the modeling, is the placement of texture or material. We "put" a shell on 
our three-meter object [5], [8], [9-12]. 

It has certain physical properties such as transparency, light absorption coefficient, diffuse coefficient, 
etc. Each of these elements determines the color of the primitive – will I cast a shadow or not in the 
global coordinate system – SCS.  The SCS describes all objects relative to a single center and uses the 
rule of the right hand. All created objects are merged together and form an SCS. It is always right-
leaning. This is accepted as standard. 

In order to be able to "see" in this darkness, it is necessary to add luminaires. They may have a distracted 
or focal light. The different ways of placing or brightness of light are evaluated [11]. 

The next stage is the model transformation itself, called rendering. This is the process by which a digital 
image is generated from a model to a computer graphic. In other words, rendering is tasked with 
recreating a three-dimensional mathematical model on a flat two-dimensional surface using different 
mathematical algorithms. (Fig. 1) [13]. 

 
Figure 1. Image processing in Unreal engine.  

2 METHODOLOGY 
Many of the authors involved in computer graphics say it's art. How much of the site will we preserve and 
should we use too much resolution and number of peaks if we do not need such detail. The large number 
of details is in reverse proportionality of the visualisation time (rendering). For example: a rectangle with 
rounded tips can be stored in the pattern as a closed loop of segments and tangent arcs, and then its 
description for a graphic system that visualizes segments and arcs will be trivial [1-4], [8], [16]. 

The same rectangle can also be represented by the edges of its diagonal and the radius of its rounded 
tips. Then the model description module for the same graphics system will need to calculate the ends 
of the section and arcs of this rounded rectangle according to the data in the pattern (Hanisch et al., 
2005). The application program must also be able to present for visualization only a certain part of the 
model or any particular view of the model. For example, when visualising a model of spatial shapes with 
a two-dimensional graphic system, the projection must be set and the flat image of the spatial scene 
generated according to this projection [15-18]. 

The mathematical definition of a curve is an infinitely large set of dots. Each point has two neighbours except 
two points: the beginning and the end. If all points have two neighbours each, the curve is called closed. 
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3 RESULTS 
Students of Informatics at Southwestern University "Neofit Rilski" and the University of Library Science 
and Information Technology study in-depth computer programming. The main disciplines are 
Programming, Data Structures, Synthesis and Analysis of Algorithms. 

The computer languages being studied are C++, java, Python and C #. We use computer science 
knowledge to upgrade computer graphics. The disciplines that are studied in modules are: 

- Mathematical foundations of computer graphics; 
- Graphic design systems; 
- 3D modeling; 
- Development of computer games; 
- Multimedia technologies. 

Maya, 3Ds max, Unreal Engine, Unity and DaVinci Resolve are used as software. The first two software 
were developed by AutoDesk. We have an academic license agreement with them, which is granted to 
each student for one academic year. Unreal was developed by Epic Games. The company that 
developed Unity also granted us an academic license for one year. In multimedia processing, we use 
the free version of DaVinci Resolve. For academic purposes, it is more than enough. 

Our ideology is to upgrade the foundations that our students have and to use their position in analysis, 
linear algebra and numerical methods. The main ideology we use is that software is not important, the 
foundation is important. They need to have a very good math foundation to be able to do everything 
they can imagine. 

For example, by introducing them to different types of curves or surfaces, our main goal is not to turn 
them into mobile libraries, but to know if they need something where to find it. In the course 
"Mathematical foundations of computer graphics" we consider the basics of curves and surfaces. For 
example, Bézier curves – Fig. 2 [5], [12], [15], [18]. 

 
Figure 2. Bezier curves in Maya. 

We try to strike a balance between mathematics and practice. In general, we put more emphasis on 
practice, because if the student does not see something being created at the moment, he loses interest 
or where it can be used. 

In the discipline "Graphic Design Systems" we study the work with the software 3Ds max or Maya. In 
general, we emphasize the second software, because the scripting language it uses is Python. Students 
have studied it in previous courses and we only upgrade and show how to use script programming in 
Maya [5], [15], [16]. 

In 3D modeling we show the main ways to build three-dimensional objects: 

- Explicit; 
- Photogrammetry; 
- With simple mesh primitives. 
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Figure 3. Surfaces created in MathMod. 

In the modeling course, students also learn some of the basics of photography - principles of shooting, 
focal length, lighting, angle of view and more. They use all this information in the next course. 

In the Computer Game Development course, we use two software - Unreal engine and Unity. Our 
experience shows that students, depending on the language they have studied, prefer the respective 
program. C ++ - Unreal Engine, C # - unity. These are the two scripting languages supported by these 
software packages. One of the main ideologies we advocate is that game engines have evolved a lot. 
In addition to developing games, they can be used for visualizations, in cinema or television, or to create 
special effects [5], [9], [18], [19]. 
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Figure 4. Connection between Maya and Unreal engine 

In the Multimedia Technology course, we introduce students to ways to create a finished product such as 
a movie or advertisement. Finally, the course ends with a project, which can be an animation or an 
advertisement in which they use special effects created by them. 
Mixed reality can be represented as a connection between the real and virtual worlds to create new 
visualizations. The advantage of this technology is that your real and digital objects interact in real time. 
Mixed reality tries to unite both technologies and take the best of both[5]. 
With the development of 3D technology, virtual walks have become an important factor for getting to know 
and presenting different objects. They provide a realistic way to more fully present architectural sites, 
museums and galleries in the digital space. The 3D representation of the models must include the 
necessary information so that users can receive the same knowledge as in a real site visit [15]. 
In the multimedia technology course, we look at different ways to create virtual scenes for different 
platforms. This technology is still new to us and we are currently setting up a mixed reality laboratory at 
the University of Library Science and Information Technology [5], [12-18]. 

4 CONCLUSIONS 
One of the trends in modern education is lifelong learning. A 3D model can be used at home, at work or 
even while walking. If we have to do a computer simulation, it is much safer than the real one and once 
created we can use it many times. 

- The advantages of applying 3A technologies are the following: 
- more interactive; 
- more accessible; 
- cheaper; 
- remote; 
- safe; 
- memorizing and reproducing what has been learned. 
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Abstract 
Civil Engineering is the most important tool that society has to improve its quality of life. 

Access to health, education, mobility, water, communications and in general the necessary resources 
to increase the quality of life are possible with the means provided by infrastructures. 

Civil engineering studies have been implementing sustainability mechanisms for the last 30 years. 
With the enactment by the United Nations (UN), the Universities in charge of training Civil Engineers 
must integrate these sustainability mechanisms into their training. 

The School of Civil Engineering is developing a program to adapt teaching, research and social 
dissemination activities aimed at the implementation of the Sustainable Development Goals (SDGs) 
and the 2030 Agenda for Sustainable Development. 

It is proposed to do it in two steps: firstly, identify the SDGs that are more relevant to the different 
subjects covered by the degree, secondly, define the learning objectives that the students must 
achieve in order to acquire the competencies required in the field of the SDGs and to include those 
objectives in the Learning Guide. 

It is also proposed that in each of the subjects, a dedicated activity to put into practice the SDGs 
covered by each specific subject is carried out. In this way, the student acquires a more tangible, 
practical vision of these SDGs. 

For the students to be involved in their own learning process, a evaluation rubric will be included. 
Nevertheless, the teacher will be in charge of choosing the type of evaluation to use. 

Keywords: Civil engineering, Sustainability, 2030 Agenda, SDGs, TIER, Efficiency, EMAS and GHC 
Protocol. 

1 INTRODUCTION  
World leaders, meeting and under the auspices of the United Nations (UN), ratify the 2030 Agenda for 
Sustainable Development[1]. It consists of an ambitious plan that has as final goals to eradicate 
poverty, protect the planet and ensure prosperity for all people. In order to achieve this, 17 goals 
encompassing 169 targets are defined, which collect the classic themes dealt with in all these kinds of 
plans of action, but include some new ones related to other current concerns of humanity focused 
above all on the protection of the environment. 
The proposed Sustainable Development Goals (SDGs) continue the work carried out by the 
Millennium Development Goals (MDGs), which guided, between 2000 and 2015, global action to 
address the basic needs of the world's poorest countries. However, the SDGs differ from the MDGs in 
several important points that make them more influential and relevant[2][2]. 
In this framework, universities play a preponderant role in achieving compliance with the SDGs[3]. 
Historically, they have played an unquestionable role in the creation and dissemination of knowledge, 
since they have been powerful drivers of global, national and local innovation, economic development, 
and social well-being. 
The contribution of universities to the SDGs is carried out along four main axes which are[3]: learning 
and teaching, research, institutional management and governance, and leadership. 
To help with all of this, universities must: 

• Encourage and promote the SDGs as a research topic within the university. 

• Support the full spectrum of research approaches needed to address the SDGs, including 
interdisciplinary and transdisciplinary research. 
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• Support and encourage innovation for sustainable development solutions. 

Advocating for national support and coordination to promote research on the SDGs at universities may 
be reinforced by providing university students and staff with the knowledge, skills and attitudes 
necessary to tackle the complex challenges of sustainable development, articulated by the 2030 
Agenda. This article will focus on the opportunities for implementation of the SDGs in the field of civil 
engineering. 

Civil engineering is the basis of social development, since infrastructures are key to contribute to the 
development of societies. This is well reflected by the notion about Civil Engineering published by the 
American Society of Civil Engineers (ASCE): “Civil engineers design, build, and maintain the 
foundation for our modern society - our roads and bridges, drinking water and energy systems, ports 
and airports, and the infrastructure for a cleaner environment, to name just a few ”[4]. 

At the 2006 civil engineering summit held by the ASCE[4], it was proposed that by 2025, these 
professionals will serve as master builders, environmental protectors, innovators and integrators of 
ideas and technologies, managers of risks and uncertainties caused by natural events, as well as 
leaders in debates and decisions that shape public policy[5].  

Ratifying the ASCE proposal, the National Academy of Engineering of the United States (NAE) has 
published the main engineering challenges in the 21st century to achieve the success of humanity[6]: 
sustainability, health, the reduction of vulnerability and quality of life; principles that coincide with those 
promulgated in the SDGs. 

Following these premises, the Universities in charge of training Civil Engineers are encouraged to 
integrate the SDGs into their curricula. To this aim, the first step is to identify the different subjects that 
are being taught as part of the university degree and how much their content addresses relevant 
SDGs. Subjects that can contribute to address relevant SDGs are considered below. Proposed new 
content to be introduced to further align with relevant SDGs is indicated. This new content could be 
introduced as part of the different activities performed at the University so that students can acquire 
the skills and knowledge to fulfil the goals addressed by the 2030 agenda.  

In this work, the implementation of the SDGs in any subject of the Civil Engineering degree will be 
approached and tests have been carried out to integrate it into the development of the projects of the 
subjects and the final degree projects. 

2 METHODOLOGY 
The methodologies and guiding frameworks for teaching activities are those determined by the IAEG-
SDGs classification, which is established in three levels (I, II and III) based on the methodological 
development and the availability of data at the different levels using the Tier Classification Sheet[7].  

The development of the implementation of global indicators in the subjects studied in the teaching plan 
follows the guidance provided as part of the Global indicator framework for the Sustainable 
Development Goals and targets of the 2030 Agenda for Sustainable Development[8]. In connection 
with this implementation, another document that has been taking into account for integration into the 
training plans is the document presented by the Spanish Government to the European Union entitled 
“Spain. Integrated national energy and climate plan (INECP) 2021-2030 ”[9]. 

The first step to drive this implementation is to identify the SDGs that are relevant and within the 
context of the different subjects that make up the degree. In this respect, the following relevant SDGs 
have been identified: SDG 6 (water quality), SDG 7 (energy efficiency), SDG 9 (innovation), SDG 11 
(sustainable cities and communities) and SDG 17 (participation). 

The second step will consist of the inclusion of specific objectives related to these SDGs in the 
learning guide for the impacted subject covering each objective. These additional learning objectives 
will indicate the competencies that the student must achieve in order to address the targets 
established per each of the SDGs. 

In addition, a practical case is proposed per subject in order to help the student achieve the proposed 
objectives. The proposed practical activity will consist of: 

• Description of a case study that includes the disciplines covered and the learning outcomes 
achieved. 
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• An oral presentation, in front of the class, where the development of the proposed activities, the 
methodology to be used and the proposed solutions to address the issue raised in the case 
study will be discussed. 

• The proposed solutions will be analyzed by the class, through a participatory debate that will 
revolve around the proposed activity and the proposed solutions. 

Regarding to the rubrics used, the objectives related to the competence to be evaluated will be 
considered three basic levels: 

• Analyze and criticize the global situation, from the point of view of sustainability, providing a 
multidisciplinary nature. 

• Apply sustainability criteria in accordance with the professional codes of ethics in the design of 
the different solutions studied. 

• Have the axes of sustainability: social, economic and environmental when choosing the most 
appropriate solution to the needs raised in the project. 

To facilitate the work, a course file has been prepared where the tasks to be carried out are outlined, 
in said file it must appear: 

• Center where the degree is taught 

• Subject name 

• Subject objectives 
• Skills or learning outcomes specific to the subject 

• Related sustainability competencies 
• Related SDGs 

An example is SDG 17 (participation), which is being influenced in all phases of the project, ranging 
from the analysis, the weighting of the social acceptance of the different proposals and the 
methodologies for evaluating the projects[10], [11]  

3 RESULTS 
To measure achievements, the following tools will be established: 

• Determine indicators that allow to contrast the achievement of the acquired competencies of 
sustainability or SDG 

• Assessment instruments that allow each indicator to be evaluated (Test, exams, assignments, 
oral presentations ...) 

• Preparation of evaluation rubrics to inform the student of the criteria used to evaluate 
achievement 

• Responsible for carrying out the evaluation: The teacher, the students in pairs, ... 

• Presentation of the evaluation to the student: numerical notes, comments, medals, badges. 

It is important to note that the intent of this proposal is to achieve a full curricular integration of the 
SDGs so that the competencies acquired by the students in this respect are fully applied during their 
future work as civil engineers. For this reason, the incorporation of a practical work is proposed as an 
essential part of each of the subjects involved with the SDGs, where the student will be able to 
establish a more tangible equivalence between the subject studied and its relationship with the SDGs 
in the real world. 

4 CONCLUSIONS 
After analyzing the factors that can be integrated into the subjects of the Civil Engineering Curriculum, 
it can be concluded that: 

• For the training of civil engineers, it is essential that the SDGs are present in their curriculum 
because civil engineering is the engine of development of societies. 
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• A simple methodology has been shown by which, based on the review of the teaching guides of 
the different subjects that constitute the study plan, some specific subjects have been identified 
as optimal for the inclusion of additional learning objectives relevant to pertinent SDGs. 

• It has been indicated how to validate and measure the acquisition of these SDGs related 
learnings for a given subject, in which as a complement and to facilitate the application of the 
SDGs in the real world, a case study activity is proposed to be implemented by the students and 
for which it has been proposed an evaluation rubric. 
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Abstract 
This study explores Swedish primary school teachers' experiences of using personalised learning 
applications in a system which supports students’ reading skill development in the English as a Second 
Language (ESL) classroom. The system runs on tablets and includes two student applications. One 
application, the reader app, contains a digital library of texts and offers textual enhancement 
functionalities to support learning needs. The other application contains a series of mini-games which 
includes an adaptive mechanism that suggests suitable activities for each individual student. The system 
also includes a teacher tool which allows the teacher to organise and assign learning activities for 
particular students, and follow their progress. We focus on teachers’ experiences of using personalised 
learning applications in the English classroom, as understanding the context in which such technologies 
are used contributes to generating nuanced knowledge of language learning in the digitalised classroom. 
The study is part of a larger project focusing on developing personalised learning technologies for 
supporting students’ reading skills. 

The study is based on semi-structured interviews with 10 primary school teachers who used the 
applications in the English classroom between 2-6 months. All teachers were interviewed before, during 
and after having used the applications in their teaching. However, this study draws only on the teachers’ 
experiences from using the technologies. All interviews were transcribed and coded to identify patterns 
and variations in the data. 

Our analysis shows that the teachers in the study find large differences between the students in their 
classes regarding their competence in English. The teachers said that using personalised learning 
applications to support language development is a promising way to mitigate these differences as they 
provide opportunities for individual students to work at their own level. The applications are designed 
not to indicate the level to the students, which means that when all students work on their own tablets it 
is not visible to others what level they are at. This gives them the freedom to work on an activity at their 
own pace. The teachers appreciate that using personalised learning applications contributes to bringing 
variation to the students’ learning environment. Our study shows that personalised learning tools have 
the potential to facilitate personalised learning. However, lack of time and technical problems are often 
seen as challenges for successful appropriation of such technologies into the digitalised classroom. 

Keywords: ESL; Sweden; digital technologies; teachers; personalised learning. 

1 INTRODUCTION  
As schools are becoming increasingly digitalised, efforts are being made to equip teachers with new 
tools that can support their work with the students in the classroom. One example of such tools are 
personalised learning technologies. For new tools to become successful, teachers need to be willing to 
adopt them. As previous research has shown, teachers do so if the benefits outweigh the costs in terms 
of resources and time [1] and if the teacher perceives them to be relatively easy to use and useful for 
the students’ learning [2]. 

This paper has been written within the iRead project (iread-project.eu) in which personalised learning 
applications have been developed together with primary school teachers in six European countries with 
the objective to let them use and appropriate the technology to suit their work in the classroom (cf. Dix 
[3]). This particular study focuses on the Swedish teachers who teach English as a second language 
(ESL) in years four to six. 

In the Swedish curriculum, the Swedish National Agency for Education states that teaching should be 
individualised and take the students’ different preconditions into consideration as well as being adapted 
to the students’ particular circumstances and needs [4]. In the syllabus for years four to six [5], the 
agency particularly emphasises that it is important for the students to develop spoken and written 
communication skills that are appropriate for various situations and recipients. Children in Sweden begin 
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having lessons in English in school from year one (age seven). Most children have, however, 
encountered English before lessons begin in school through English-mediated activities such as 
listening to music, watching television or video clips or playing digital games [6, 7, 8]. The amount of 
usage of English out of school invariably differs between individuals, and as a consequence there are 
large variations in competence in English classes in school. This is something teachers need to 
negotiate and address. 

A way to mitigate these differences can be to use personalised learning technologies. Such technologies 
are designed to be adaptive. This means that the student is provided with personalised content 
generated from students’ data or information provided by teachers or carers [9]. An e-reader can offer 
personalised learning environments that are equipped with, for example, dictionaries, annotated text 
and audio narration. Games can detect when students have reached mastery of a certain linguistic 
feature in order to steer them towards new challenges.  

In this paper, the aim is to investigate contextual factors that affect Swedish teachers’ appropriation of 
personalised learning technologies in the English classroom.  

2 METHODOLOGY 
This paper was written within the EU project iRead which has developed personalised learning 
applications in the form of a series of mini-games and an e-reader application that have been used by 
teachers and students in six European countries.  

The project aim was to integrate games, which strengthens the development of literacy skills of 
struggling readers as it uses repetition and feedback [10] and encourages students to engage in ‘game 
talk’ which provides ample opportunities for learning both between peers and student-teacher [11]. The 
applications are adaptive, meaning that they adapt to each student’s level as they are being used. The 
personalised learning applications in this project are aimed at developing reading skills in primary school 
for three student groups: children with dyslexia, beginner readers and English as a Second Language 
(ESL). In Sweden, ESL teachers and students in years four to six (ten to twelve years old) have taken 
part. As teaching contexts and the ubiquity of English in society vary between the participating countries, 
existing curricula and teachers’ requirements have been considered to facilitate the teachers’ use of the 
applications.  

The teachers interviewed for this study were recruited through the iRead project. They were all primary 
school teachers teaching English to students in years four to six (aged ten to twelve). In total, ten 
teachers at seven different schools participated, seven female and three male teachers. All teachers 
were selected based on their own interest in participating in the study. The teachers used the 
applications in the English classroom between two to six months. Table 1, below, gives an overview of 
the teachers and the schools in the study. 

Table 1. Overview of the teachers and schools in this study. 

School Location Ownership 
Social 

Economic 
Status 

Technology 
Adoption Teachers Gender Interviews 

1 Rural State Middle High A Female A 

2 Rural Private High Medium B Female B 

3 Urban State Middle High C Male C 

4 Urban State Low High D Male D 

5 Rural State High Medium E, F Female, 
Female E, F 

6 Urban State Low Medium G, H Female, 
Female G, H 

7 Urban State High Medium I, J Female, 
Male I, J 
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Among the schools, all but one was state comprehensive schools. One of the state schools was a special 
school for children with developmental language disorders. The schools varied in size and some were 
located in rural areas and some in urban areas. 

This paper draws on semi-structured in-depth interviews with the teachers. They were all interviewed 
before, during and after having used the applications in their teaching, but for this paper we only draw 
on the teachers’ experiences from using the technologies. The interviews followed an interview guide. 
All interviews were audio-recorded with the teachers’ written consent and were subsequently transcribed 
and coded using NVivo software. The analytical work was inductive and focused on identifying variations 
and patterns from the teachers' experiences of using personalised learning technologies in their 
teaching. 

Using a thematic analysis (cf. Braun & Clarke, [12]), four themes were found: 1. school infrastructure, 2. 
teachers' experiences with technology, 3. elements of technology design, 4. students’ motivation. 
Findings within these themes are in this paper presented as factors that the teachers perceived as either 
facilitating or challenging use of the personalised learning applications in the English classroom. These 
themes are not mutually exclusive and sometimes overlap. 

3 RESULTS 
The aim of this paper was to investigate contextual factors that affect teachers’ appropriation of 
personalised learning technologies in their teaching. The factors were found to be differently perceived 
by different teachers. For example, a factor that one of the teachers expressed as facilitating could be 
perceived by another teacher as challenging. 

3.1 School infrastructure  
In this paper, we define school infrastructure as the underlying foundation with all the resources that are 
required for a school to operate. The school infrastructure includes mobile devices and learning 
management systems as well as broadband and wireless coverage in school buildings. Swedish schools 
are digitalised to a fairly high extent, which in itself is a facilitating factor for appropriating a digital 
personalised learning technology. All schools in this study had stable networks to which all teachers and 
students had access. However, it seems that sometimes the tablets were not compatible with the school 
networks which caused problems as the students could be logged out mid-game. Only two of the schools 
had IT support on-site. This was a facilitating factor when they had it, but a challenging factor when they 
had not.  

3.2 Teachers’ experience with technology 
The teachers' experience with technology was a contextual factor that affected how the teachers 
appropriated the personalised learning technology in their teaching. Teachers that were used to using 
technology within their teaching found it easier to incorporate the personalised learning applications in 
their classroom. They also managed to solve technical difficulties on their own and therefore could 
continue to use the applications for a longer time. Their experience was thus a facilitating factor. On the 
other hand, the teachers who lacked experience with technology found it challenging to appropriate the 
personalised learning applications in their teaching practice. One reason was that it was time-consuming 
to learn how to use the applications and integrate them in their teaching. At two of the schools, not being 
able to solve technical problems, e.g., internet connection, configuring the digital device, became an 
obstacle for the teachers to use the technology. This resulted in the teachers at one school not even 
starting to use the applications and in another that they stopped using the applications after just a few 
times. In these two cases, the teachers' lack of experiences with technology became a challenging 
factor. 

3.3 Elements of technology design 
The design of the technology was a recurrent theme in the interviews with the teachers. A facilitating 
factor most teachers mentioned was that the personalised learning applications contributed to variation 
in their teaching. Furthermore, some teachers expressed that the applications gave the students the 
freedom to work on an activity at their own pace as the applications were designed not to indicate what 
level the student is on. This means that when the students work on their own tablets it is not visible to 
others what level they are at. As the learning applications allow the students to work with tasks at their 
own level, it gives the teachers further opportunities to meet the students’ individual needs. There were 
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also certain elements of the design that the teachers described that were especially popular with the 
students, such as creating an avatar. On the other hand, as the personalised learning applications in 
question were under development, the technology did not work as anticipated. There were bugs and the 
teachers reported that the students complained about lagging. The teachers also found the log-in 
process to be too time-consuming. 

3.4  Students’ motivation 
In the interviews, the teachers described how students’ motivation was a facilitating factor for whether 
they wanted to use the personalised learning technology in their teaching. Several mentioned the 
importance of play while learning, that learning needs to be enjoyable. All teachers who used the apps 
reported that the students found it motivating and fun, at least in the beginning. After some time, the 
students’ interest waned, and their lack of motivation became a challenge. Some of the students with a 
more extensive knowledge of English found the games to be too easy, which was demotivating. The 
teachers also reported that the students experienced difficulties with hearing the instructions in the game 
and this together with the game lagging contributed to further demotivation.  

4 CONCLUSIONS 
This paper, in which we have investigated contextual factors that affect teachers’ appropriation of 
personalised learning technologies in their teaching, provides insights for educators appropriating 
technology into schools and classrooms. Four factors played a significant role in the appropriation. In 
particular, Teachers’ experience with technology combined with Students’ motivation were contextual 
factors that had an impact on whether the teachers used the applications in their teaching and for how 
long. Similarly, technological aspects, such as School infrastructure and Elements of technology design, 
were found to be the most challenging contextual factors affecting the appropriation. 

Although the teachers themselves had chosen to participate and use the personalised learning 
technology in their teaching, the challenges presented in this paper, which arose during the 
appropriation, eventually resulted in teachers deciding to stop using the applications in their teaching. 

Using personalised learning applications, as any form of learning technology, has a range of challenges, 
for example lack of time and technical problems, that are not easy to overcome for the individual teacher. 
In order to overcome these challenges, the benefits of using the technology must outweigh the costs 
and be perceived as useful (cf. [1, 2]). The teachers also considered using personalised learning 
applications to be a way to mitigate the large variations in the students’ competence in English.  

This paper also indicates that personalised learning tools have the potential to facilitate personalised 
learning and to support students’ language development. As such, the personalised learning technology 
mitigates students' differences in language development as it provides opportunities for the students to 
work at their own level. This result could be used to inform school stakeholders and potentially advise 
them in the development of future appropriation of technology.  
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Abstract 
Looking for efficient strategies and resources to promote meaningful learning in the virtual environment 
has become a priority, and methodologies should be adapted to the specific educational areas. The 
Teaching Innovation Group in Chemical and Environmental Engineering (IDIQMA) of the University of 
Valencia runs an educational innovation project (VirtualChEng) aimed to identify the most efficient 
strategies in the virtual environment for the teaching-learning experience of the Chemical Engineering 
discipline. A survey was designed and launched to compile the student’s and teaching staff experiences 
regarding the virtual teaching-learning process of the academic year 2020-2021. Students were asked 
about their satisfaction with and preference for different applied teaching-learning methodologies (100% 
face-to-face, 100% virtual teaching or hybrid teaching). Besides, the survey evaluated their satisfaction 
with the different e-platforms, e-resources, and e-tools, as well as with the online private tutorial and 
virtual assessment of learning. A total of 270 completed answers were collected from students of 4 
different Degrees and 2 Master’s Degrees. Moreover, 30 lecturers of the Chemical Engineering 
Department answered the survey. Analysis of the data showed that students and teaching staff preferred 
100% face-to-face lectures than other options. Moreover, the opportunity to choose between face-to-
face lessons or online lessons received a positive evaluation by the students. However, this latter 
teaching mode received very low rating from the teaching staff. For the 100% virtual teaching, both 
students and teaching staff choose synchronous lectures as the preferred methodology, though students 
mostly preferred the recorded synchronous lectures, unlike teaching staff preference. Results indicated 
that only few lecturers would share their recorded lectures. Among the different e-platforms available for 
virtual teaching, Microsoft Teams received the highest score. Videos and documents with problems 
resolution, slides with teaching explanation and lecture notes were the recommended e-resources. For 
the virtual assessment of learning, the assessment based on continuous evaluation and examination in 
official date was positively rated by both students and teaching staff. 

Keywords: Chemical engineering, Meaningful learning, Innovation, Virtual teaching.  

1 INTRODUCTION 
Since March 2020, when coronavirus disease 2019 (COVID-19) was declared a pandemic by the World 
Health Organization, an increasing interest has emerged to urgently implement or improve the virtual 
learning process in all educational areas. Within this framework, looking for efficient strategies and 
resources to promote meaningful learning in the virtual environment has become a priority during the 
last year. However, virtual methodologies should be adapted to each specific educational area and each 
discipline. In this regard, teaching related to the chemical engineering discipline must face several 
concerns associated to the complex range of activities, which includes theoretical contents, numerical 
problems with graphical or analytical resolution, the use of specialized computer tools and laboratory 
practices.  

In the last decades, Information and Communication Technologies have boosted the creation and 
adoption of new learning and teaching styles across a wide range of disciplines. For instance, peer-
review and on-line discussions have been identified as good e-learning tools to encourage student’s 
participation and increase learning of transversal competencies such as incorporating sustainability into 
the chemical engineering discipline [1]. Also, the easy access to a rapidly growing pool of information in 
the Internet, as well as the increasing amount of discipline-specific information and available educational 
tools, facilitates the successful application of e-learning to more active learning methods such as 
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Problem Based Learning, that enhance critical thinking, problem-solving skills, and other learning 
attributes [2]. Regarding laboratory practices, most authors point out that virtual labs, which allow a 
computerized simulation of the laboratory experiments, cannot fully substitute the hands-on laboratory 
experiments in engineering curricula, but they provide several advantages as a complementary 
educational tool. Virtual labs can provide the students a learning platform covering the fundamentals 
underlying the experiment, its pre-visualization and simulation. In a recent study about using virtual labs 
in biochemical engineering [3], teachers could observe significant improvement in students’ 
performance in the lab and also a more thorough discussion of the results in the reports, while 93% of 
the students considered the virtual labs of great utility for their learning. 

A report about the incorporation of e-learning in chemical engineering courses at the University of 
Maribor (Slovenia) describes and analyses the experiences of e-learning usage from both the students’ 
and pedagogic staffs’ points of view [4]. After seven years of experience in e-learning, the results showed 
that the incorporation of e-learning environments into the education process improved lectures and the 
quality and efficiency of learning results. 

The Teaching Innovation Group in Chemical and Environmental Engineering (IDIQMA) of the University 
of Valencia is running an educational innovation project (VirtualChEng) aimed to identify the most 
efficient teaching-learning strategies in the virtual environment. Within this project, several surveys were 
designed and launched to compile the teaching staff and student’s experiences regarding the virtual 
teaching-learning process of the academic year 2020-2021. In this work, the methodology used as well 
as the results obtained are explained. Finally, with all the information gathered, some Best Practice 
Guidelines for virtual learning in Chemical Engineering area are proposed. 

2 METHODOLOGY 

2.1 Context of the participants 
The designed survey was addressed to the teaching staff of the Chemical Engineering Department of 
the School of Engineering of the University of Valencia (ETSE-UV), which is located at the Science 
Campus of the UV (Burjassot, Valencia, Spain). The teaching staff of the Chemical Engineering 
Department is composed by a total of 49 people, including Assistant Lecturers, Assistant Professors, 
Associate Professors, and Full professors from the area of Chemical Engineering and Environmental 
Technology. They have teaching responsibilities in a wide range of scientific and technical disciplines, 
including Degree, Master and Doctorate levels. 

The survey was also launched in the university official courses in which the teaching staff of the 
Chemical Engineering Department was involved. Thus, the survey was addressed to students of 
different levels of the Degree in Chemical Engineering, in Industrial Electronic Engineering, in 
Biotechnology, in Food Science and Technology, and in the Master’s Degree in Chemical Engineering 
and in Environmental Engineering.  

2.2 Design of surveys for the assessment of the methodological strategies for 
the virtual teaching 

The survey was aimed to gather information related to the preferences of the stakeholders of the 
teaching-learning process, regarding the teaching modes, e-platforms, resources, and tools, which were 
used in the academic year 2020/2021. Due to the COVID-19 pandemic situation, the maximum number 
of students in the classroom was limited by the authorities. Most of the courses were taught in what we 
call hybrid teaching modes, consisting of the combination of virtual lectures with face-to-face lectures 
every two days or every week, depending on the course. Likewise, course with a number of students 
lower than the maximum capacity of the classroom were given only in the face-to-face mode. 
Exceptionally, in February 2021, all the courses were given only in virtual mode due to the worsening of 
the COVID-19 pandemic in the Valencia region. In the academic year 2020/2021, all the official 
assessment activities have been done in face-to-face mode. However, some questions about the virtual 
assessment of learning were included to gather information for a possible new lockdown in which the 
assessment had to be done virtually. 

The survey was elaborated using the limeSurvey platform and consisted of three different sections 
dedicated to assess: (A) the modes of virtual teaching for the classroom lectures, (B) the e-platforms, 
e-resources and e-tools in the virtual teaching and (C) the modes, e-platforms and tools for the virtual 
assessment of learning. Survey addressed to both students and teaching staff in the academic year 
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2020/2021 is shown in Table 1. Some extra questions were specifically addressed to the teaching staff 
to express their opinion regarding the preferences of students in the different aspects evaluated. 

2.3 Management of the data collection and analysis 
The methodology of data collection consisted of sending the link to the survey via collective e-mail to 
the target students and teaching staff. Additionally, in order to widen the number of answers, teaching 
staff involved in the project encouraged the students for answering the survey during the class time. The 
collected data were analysed with the Microsoft Excel software. 

Table 1. Questions of the student and teaching staff surveys for the evaluation of the virtual teaching 
modes, e-platforms, resources and tools, and assessment modes of the academic year 2020/2021. 

Section A. Modes of teaching for the classroom lectures. 
Q1. Rate from 1 to 5* the following aspects of the modes of lectures that you experienced: 
Modes of lectures: 

o 100% Face-to-face. 
o Partially face-to-face on alternate days. 
o Partially face-to-face on alternate weeks. 
o 100% virtual. 
o Face-to-face with the possibility of following the lectures virtually. 

Aspects to be rated: 
ü This mode has been useful when preparing the course. 
ü This mode has been a convenience to follow-up the lectures. 
ü This mode enables the organization of my time dedicated to study/free time (for students) or 

teaching/research (for teaching staff). 
ü Evaluate the interaction with the teaching staff/students in this mode. 
ü I would recommend the use of this mode. 

 
Note: teaching staff was inquired as follows: “In your opinion, which lecture modes do students 
prefer?” 
Q2. In case the sanitary situation would cause a new confinement period, sort the following virtual 
modes according with your preferences for a) the theoretical content lectures and b) for the 
problem-solving lectures: 

o Synchronous mode in the official schedule. 
o Synchronous mode in the official schedule with lecture recording and post-lecture sharing of 

the recorded lecture.  
o Asynchronous mode: teachers shared material (videos, slides, recorded lectures, etc.) 

Section B. E-platforms, e-resources and e-tools in the virtual teaching. 
Q3. Rate from 1 to 5* the e-platforms for virtual lectures that you used for the virtual teaching: 

o Blackboard collaborate (BBC) in the UV Virtual Classroom platform. 
o Microsoft Teams. 
o Zoom. 
o Skype. 

 
Q4. What e-platforms would you recommend? 
 
Note: teaching staff was inquired as follows: “In your opinion, which e-platforms do students prefer?” 
Q5. Rate from 1 to 5* the e-resources that the teaching staff provided for the virtual teaching: 

o Slides without speech (explanation of the teacher). 
o Slides with speech (explanation of the teacher). 
o Lecture notes. 
o Documents with the resolution of the problems. 
o Videos with the resolution of the problems. 
o Battery of self-assessment questions / problems (self-correcting) 

 
Q6. What e-resources would you recommend? 
 
Note: teaching staff was inquired as follows: “In your opinion, which e-resources do students prefer?” 
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Q7. Rate from 1 to 5* other e-tools for the virtual teaching: 
o Virtual whiteboard. 
o Social media. 
o Interactive applications (Socrative, Kahoot, Mentimeter, etc.). 

 
Q8. What other e-tools would you recommend? 
 
Note: teaching staff was inquired as follows: “In your opinion, which e-tools do students preferred?” 
Q9. Rate from 1 to 5* the following modes for the online private tutorials with the teaching staff: 

o E-mail. 
o Videoconference. 
o Virtual tutoring forum of the UV platform. 

 
Q10. What online private tutorials mode would you recommend? 
 
Note: teaching staff was inquired as follows: “In your opinion, which online private tutorials do 
students prefer?” 
Section C. Virtual assessment of learning: modes, e-platforms and tools. 
Q11. In the event that the sanitary situation would not allow the face-to-face assessment, rate from 1 
to 5* the following assessment modes. 

o Continuous evaluation with delivery of activities and/or resolved problems, other works and 
online questionnaires, and examination on official date. 

o Continuous evaluation with only delivery of activities and/or resolved problems, other work 
and online questionnaires. 

o Assessment based only on examination on official date. 
 
Note: teaching staff was inquired as follows: “In your opinion, which assessment modes do students 
prefer?” 
Q12. In the case of evaluation based on the delivery of activities and/or resolved problems, rate 
from 1 to 5* the following e-platforms. 

o UV Virtual Classroom platform 
o Delivery by email to the teaching staff 
o UV File cloakroom 
o Google drive 

Q13. In the case of evaluation based on online questionnaires, rate from 1 to 5* these e-platforms. 
o UV Virtual Classroom platform (questionnaire). 
o Questionnaire through UV Enquestes. 
o Other (indicate). 

Q14. Regarding the virtual examination in official date, rate from 1 to 5* these examination modes. 
o Multiple choice questionnaire for the theoretical / practical part of the examination in the UV 

Virtual platform or similar platform. 
o Open-ended questionnaire for the theoretical/practical part of the examination in the UV 

Virtual platform or similar platform. 
o Solving-problem and delivery of scanned response in UV Virtual platform or similar platform. 

(This question was only addressed to the teaching staff) 
Q15. Do you think that students prefer the virtual or the face-to-face teaching? 

o The virtual teaching is their preferred option. 
o The face-to-face teaching is their preferred option. 
o They prefer to freely choose between attend the face-to-face lecture and the virtual teaching. 
o Other (indicate). 

*1 = wholly dissatisfied; 5 = highly satisfied 

3 RESULTS 
A total of 300 answers were collected. For the student’s survey, a total of 270 completed answers were 
collected, with 131 from the Degree in Chemical Engineering, 54 from the Degree in Food Science and 
Technology, 37 from the Degree in Industrial Electronic Engineering, 27 from the Degree in 
Biotechnology, 18 from the Master’s Degree in Chemical Engineering and 3 from the Master’s Degree 
in Environmental Engineering. Students were in different levels of the courses: 38% were in the third 
level, 26% in the second level, 23% in the first level, and 13% in the fourth level. For the teaching staff 
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survey, a total of 30 completed answers were collected, with the 48% of Associate professors, 24% of 
Assistant professor, 14% of Full professors, and 14% of Associate lecturers. Thus, the sample collected 
can be considered as representative of the diversity of studies and levels of students and of professor 
profiles of the Chemical Engineering area of the UV. 

3.1 Evaluation of the modes of virtual and hybrid teaching modes for 
classroom lectures 

Section A of the survey was designed to rate from 1 to 5 the different modes of lecture (Q1, Table 1): 
(1) 100% face-to-face, (2) partially face-to-face on alternate days, (3) partially face-to-face on alternate 
weeks, (4) 100% virtual and (5) face-to-face with the possibility of following the lectures virtually. Both 
students and teaching staff were asked about the usefulness for the preparation of the course, the 
convenience to follow-up the lectures, about the organization of the time dedicated to study/free time for 
students, and teaching/research for teaching staff, and about the interaction between teaching staff and 
students. Likewise, they were asked to recommend one of the lecture modes proposed. Results are 
shown in Fig. 1 for students and teaching staff.  

In the case of students (Fig. 1a), lecture modes based on 100% face-to-face and face-to-face with the 
possibility of following the lectures virtually obtained the highest rating, in all the aspects evaluated. Both 
lecture modes obtained similar rating regarding the usefulness and the convenience (3.90/3.83 and 
3.79/3.79, respectively). The interaction with the teaching staff was evaluated more positively in the 
100% face-to-face (4.07 against 3.61). However, the 100% face-to-face obtained lower rating when 
asking about the organization of their study and free time, even lower than the 100% virtual teaching 
mode. Hybrid teaching modes based on combination of face-to-face and virtual lectures on alternate 
days or weeks were very low assessed in all the aspects. As a result, the recommended teaching modes 
by students were 100% face-to-face and face-to-face with the possibility of following the lectures 
virtually, with scores of 3.62 and 3.44, respectively. 

In the case of teaching staff (Fig. 1b), the teaching mode best rated was the 100% face-to-face mode, 
with very high scores in the range 4.25-4.87. Interestingly, one of the preferred modes of students (face-
to-face with the possibility of following the lectures virtually) achieved very low rates, between 2.28 and 
3.18. Likewise, the hybrid teaching modes were also negatively rated. This could be attributed to the 
technical problems encountered during the live streaming of the classroom lectures (poor quality of 
image and sound, internet connexion instability, time consumed of the class, etc.) and to the difficulty of 
organizing the lecture activities and the following-up of the students due to the lack of interaction. On 
the contrary, the 100% virtual mode was the second preferred option in some aspects. Teaching staff 
considered it usefulness and convenience for the preparation of the lecture (3.92 and 4.14, respectively), 
and that this mode enabled the organization of their teaching, research, and management tasks (4.21), 
but the interaction with students was evaluated very negatively (2.15) so the score in the 
recommendation question was also low (3.0). This indicates that the teaching staff consider the 
interaction with students a key aspect of the teaching-learning experience.  

Teaching staff was asked for their opinion about preferred mode of lectures for the students. According 
with students’ responses, the 40% and 47% of answers were recorded in 100% face-to-face and face-
to-face with the possibility of following the lectures virtually, respectively. 
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Figure 1. Results of Q1 of Section A - Modes of teaching for the classroom lectures,  

for a) students and b) teaching staff. 

During the second semester of the academic year 2019/2020, a severe confinement period of the 
population was imposed due to the COVID-19 pandemic, and the face-to-face teaching activities were 
totally interrupted. Thus, all the teaching activities moved to 100% virtual mode. Question Q2 was related 
to a possible new confinement period, and students and teaching staff were asked about the preferred 
virtual modes for theoretical content lectures and problem-solving lectures, between the following 
options: (1) synchronous mode in the official schedule, (2) synchronous mode in the official schedule 
with lecture recording and post-lecture sharing of the recorded lecture, and (3) asynchronous mode. 
Results are shown in Fig. 2, in which the percentage of people selecting the different modes as the first 
option is represented. Students mostly selected the synchronous mode (Fig. 2a), though a vast majority 
(>80% of them) would prefer to have access to the recorded lecture after the live lecture, for both 
theoretical and problem-solving lectures. In the comment section, some students indicated that the 
synchronous mode was useful to schedule the daily time dedicated to lectures and autonomous work. 
They valuated very positively the possibility of review the recorded lectures to improve the lecture notes 
and to focus on contents of especial complexity, or to review part of the lectures missed due to internet 
connection problems. Very few students selected the asynchronous mode as the first option (9% and 
15% for theoretical and problem-solving lectures, respectively). Regarding the teaching staff (Fig. 2b), 
also the synchronous mode was preferred (total percentage of 76% and 84% for theoretical and 
problem-solving lectures, respectively), but few lecturers would share the recorded lectures as the first 
option, especially those with theoretical contents (13%). In the case of problem-solving lectures, this 
percentage increased to 27%. These results indicated that many teachers are reluctant to share the 
recorded lectures, maybe due to fraudulent use of these resources. These results showed a clear gap 
between the students and teaching staff preferences for the virtual teaching-learning experience. 
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Figure 2. Results of Q2 of Section A - Modes of teaching for the virtual lectures, for a) students and b) 

teaching staff. 

3.2 Evaluation of the e-platforms, e-resources and e-tools for the virtual teaching 
Some questions of the Section B of the survey (Q3 and Q4, Table 1) were dedicated to evaluate the e-
platforms most commonly used for the videoconferences of virtual lectures: (1) Blackboard collaborate 
(BBC) in the UV Virtual Classroom platform, (2) Microsoft Teams, (3) Zoom, and (4) Skype. The most 
used platform was the UV Virtual Classroom platform with BBC conference, followed closely by 
Microsoft Teams. However, the most recommended one was Microsoft Teams, with more than 90% of 
users (both students and teaching staff) which recommended its use for virtual lectures, against the 50% 
of users that recommended the BBC conference in the UV Virtual Classroom platform. Rating of 
Microsoft Teams was of 4.25 and 4.30 for students and teaching staff, respectively, against 3.50 and 
4.00 for BBC conference. 

Regarding the e-resources (Q5 and Q6, Table 1), the most used e-resources given by the teaching staff 
were the slides without speech (explanation) and the lecture notes, especially the lecture notes, which 
were shared by more than 90% of the teaching staff. The slides with teaching explanation were only 
shared by the 43% of teachers, and videos with the resolution of problems by the 57%. The e-resources 
with highest rating were (by order): videos with the resolution of problems (4.64 and 4.35, for students 
and teaching staff, respectively), documents with the resolution of the problems (4.39 and 4.19), and 
slides with teaching explanation (4.15 and 4.05). Interestingly, the most given e-resources by the 
teaching staff (slides without explanation and lecture notes) were the lowest rating by the students (3.15 
and 3.90, respectively). Both teaching staff and students agreed to recommend videos and documents 
with the resolution of problems, slides with teaching explanation and lecture notes for the virtual 
teaching-learning experience. 

Regarding other e-tools (Q7 and Q8, Table 1), the virtual whiteboard was the most used and highest 
rated (~85% of users, with a rating of 4.33 and 4.39 for students and teachers, respectively), followed 
by the interactive applications (~60% of users, with a rating of 3.82 and 4.38 for students and teachers, 
respectively). The use of social media was reduced (<15%) and rating of students was low (2.57), so 
they do not recommend its use. 

Regarding the online private tutorials mode (Q9 and Q10, Table 1), more students used the e-mail than 
the videoconference mode (83% and 66% of users, respectively). However, the videoconference for 
private tutorials received a very high rate from the students (4.42), and also from the teaching staff 
(4.69). The Virtual tutoring forum of the UV platform was only used by the 20% of students and their 
rating was low (2.88). 

3.3 Virtual assessment of learning: modes, e-platforms and e-tools 
Section C of the survey was focused on the assessment of learning in the virtual environment and results 
are shown in Table 2. The virtual assessment modes with highest score of the students were the 
continuous evaluation with examination in official date (4.02) and only continuous evaluation (4.14). 
However, the second option was very low rated by the teaching staff (2.96), and for them the continuous 
evaluation has to be completed with an individual examination in the official date (4.69), probably to 
ensure the assessment of the individual acquisitions of competencies of each student. 

Students and teaching staff agreed that the best e-platform for delivery of activities was the UV Virtual 
Platform, with rating of 4.36 and 4.76, respectively. In the same way, the UV platform was the highest 
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rated for online questionnaires, with rating of 4.35 and 4.52, respectively. Regarding the type of 
questions for the official examination, multiple choice questionnaire for the theoretical part of the 
examination in e-platform was better valuated than the open-ended questionnaire by both students and 
teaching staff. The solving-problem and delivery of scanned copy in e-platform received the second-
best rating (3.76 and 3.81, respectively), though some students indicated in the comment section that 
they used to have some technical problems for the on-time delivery of the scanned response. This 
should be taken into account by the teaching staff when schedule the examination. 

Table 2. Results of Section C - Virtual assessment of learning, for students and teaching staff. 

 Students Teaching 
staff 

Q11. Virtual assessment modes   
Continuous evaluation (activities, solved problems, online questionnaires, etc.), 
and examination on official date 

4.02 4.69 

Only continuous evaluation  4.14 2.96 
Only examination on official date 1.89 2.50 
Q12. E-platforms for delivery of activities   
UV Virtual Classroom platform 4.36 4.76 
E-mail to the teaching staff 3.22 2.59 
UV File cloakroom 2.92 2.60 
Google drive 2.84 2.90 
Q13. E-platforms for questionnaires   
UV Virtual Classroom platform (questionnaire). 4.35 4.52 
Questionnaire through UV Enquestes 3.26 3.25 
Q14. Type of examination in official date   
Multiple choice questionnaire for the theoretical part of the examination in e-platform. 4.12 4.00 
Open-ended questionnaire for the theoretical part of the examination in e-platform. 3.30 3.63 
Solving-problem and delivery of scanned copy in e-platform. 3.76 3.81 

4 CONCLUSIONS 
The main conclusions of this work are the following: 

• Students and teaching staff preferred the face-to-face teaching-learning experience, and it was 
the recommended teaching mode. The second preferred mode for students was the face-to-face 
with the possibility of following the lectures virtually. Only the teaching modes 100% virtual and 
face-to-face with the possibility of following the lectures virtually were superior to the face-to-face 
mode in the students’ survey in the aspect related to the organization of their time. All the hybrid 
teaching modes obtained very low rating in both student and teaching staff. These results 
indicated that students would like to freely choose to follow the lecture virtually when they are not 
able to attend the face-to-face lecture, and that it facilitates the organization of their study and 
free time. 

• In general, the synchronous mode was selected as the first option by more than 85% of students 
and 75% of teaching staff, if the pandemic situation would not allow the face-to-face teaching. 
However, a vast majority of students (>80%) would prefer to have access to the recorded lecture 
after the live lecture, but only few teaching staff would share the recorded lectures (only 13% for 
theoretical lectures and 27% for problem-solving lectures). 

• BBC in the UV Virtual Classroom platform and Microsoft Teams were the most used e-platforms 
for virtual classroom lectures, being Microsoft Teams the highest rated and the most 
recommended. 

• Both teaching staff and students agreed to recommend videos and documents with the resolution 
of problems, slides with teaching explanation and lecture notes for the virtual teaching-learning 
experience. 
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• Regarding other e-tools, virtual whiteboard and interactive applications were positively rated by 
students and teaching staff. 

• The videoconference for online private tutorials was very positively rated, even when it was less 
used than the e-mail query. The virtual tutoring forum of the UV was the less used and the lowest 
rated. 

• For the virtual assessment of learning, the assessment based on continuous evaluation and 
examination in official date is recommended, since both students and teaching staff rated it 
positively. The UV virtual classroom platform received the best rating for the delivery of activities 
and questionnaires. 

ACKNOWLEDGEMENTS 
The authors acknowledge the Vice-Principal for Employment and Training Services for the project 
VirtualChEng (UV-SFPIE_PID20-1354140). The authors are also thankful for the institutional and 
economic support of the Department of Chemical Engineering and the School of Engineering of the 
Universitat de València (ETSE-UV). 

REFERENCES 
[1] E. Sanganyado, S. Nkomo. “Incorporating sustainability into engineering and chemical education 

using E-learning”. Educational Science, 39(8), 2018. 

[2] G. Blackburn. “Innovative eLearning: Technology Shaping Contemporary Problem Based Learning: 
A Cross-Case Analysis Learning: A Cross-Case Analysis”. Journal of University Teaching & 
Learning Practice, 12(2), 5, 2015. 

[3] L. Domingues, I Rocha, F. Dourado, M. Alves, E.C. Ferreira. “Virtual laboratories in (bio)chemical 
engineering education”. Education for Chemical Engineers, 5(2), e22-e27, 2010. 

[4] M. Krajnc. “E-Learning Usage During Chemical Engineering Courses”, in E-Learning - Engineering, 
On-Job Training and Interactive Teaching (A. Silva, E. Pontes, A. Guelfi and S. Takeo), 123-139, 
Rijeka/Croatia: InTech, 2012. 

4117



 

 

REVIEW AND ANALYSIS OF THE HEALTH, WELFARE, SAFETY 
AND RISK PREVENTION CONTENT OF DEGREES IN INFANT AND 

PRIMARY EDUCATION IN SPAIN'S PUBLIC UNIVERSITIES 

Begoña Abecia Martínez1,2, José Luis Bernal Agudo1, Begoña Martínez-Jarreta2 
1Faculty of Education, University of Zaragoza (SPAIN) 

2Consolidated Research Group: Occupational Medicine-GIIS-063 at IIS-Aragón. 
Occupational Medicine, University of Zaragoza (SPAIN) 

Abstract 
The European Community considers the training of teachers at all stages of life in wellness, health and 
risk prevention to be of vital importance. However, this sector in Spain does not seem to be sufficiently 
trained in these areas. A previous training of the future teachers during the degrees of Early Childhood 
Education degree and Primary Education degree could remedy this situation. For this purpose, we have 
reviewed the verification reports of all the degrees of the Early Childhood Education degrees and 
Primary Education degrees to check whether these contents are present in the training of future teachers 
in Spain. 

Keywords: education, training, occupational medicine, Spain, universities.  

1 INTRODUCTION 
The protection of people's health and safety in and outside the workplace are fundamental elements in 
the policies of the most advanced countries.  

In the European Community, the integration of health and safety education into training programs at all 
educational levels has come to be considered a major need, as indicated in the Community Strategy 
2007-2012 on Health and Safety at Work [1]. 

This aspect had already been highlighted by the previous strategy, developed in the period 2002-2006 
[2], which also emphasized the need to strengthen the culture of prevention through education and 
training. 

Teachers have acquired special importance and their training in safety and health is considered 
particularly key, and it could not be otherwise given their decisive role in the education of people in basic 
stages of life [3][4][5]. 

At the present time and in the most advanced countries, the teacher is configured as an indispensable 
agent in the promotion and consolidation of a culture of health and safety protection that is considered 
essential to achieve adequate social and economic development [5]. 

However, despite the effort made in recent years in most of the countries around us, the current situation of 
educational centers does not yet seem to correspond to the ideal established with respect to the issue at 
hand. Among the deficits described, those related to teacher training in health and safety stand out [6][7]. 

1.1 Teacher health and wellness: teacher training 
In accordance with the provisions of Law 31/1995, of November 8, 1995, on the prevention of 
occupational hazards, we find that the third chapter refers to the rights and obligations of workers. In 
this law we can observe that it is mentioned that every person in the exercise of his or her work must be 
informed and trained in risk prevention. 

In terms of teaching, teachers need to be adequately trained in health and safety to be able to collaborate 
in the maintenance of their own health and to face the possible risks of their workplace, and also because 
they must contribute to educate their students in health and safety [8]. This would be the ideal to be 
achieved insofar as the aim is to develop a culture of prevention in schools and that students are trained 
in self-care and in the protection of their own safety in their daily life at school and outside it. Also, 
progressively on the risks that students will have to face in the future, such as occupational hazards [8]. 
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This possibility, however, does not seem to be a reality since, as Pérez [9] indicates, the entry into force 
of Law 31/1995 on Risk Prevention has not had an impact on the Education sector in Spain, with 
education professionals being the least aware of the existence of risks. As this author states, there are 
different problems that derive from this generalized lack of information, among them: "lack of preventive 
culture among teachers, deficient health surveillance of teachers, scarce recognition of the illnesses 
suffered by teachers, many risks to which teachers are subjected that are of a psychosocial nature, lack 
of initial risk assessments, lack of self-protection plans and collision of competences" [9]. 

"Most of today's teachers began their professional career before the publication of the Law on 
Occupational Risk Prevention (LPRL), so the reality of our days is that there is little or no training in 
occupational risk prevention for teachers. Although, we note that progress is being made in this area, 
offering preventive training usually after hiring and mainly through short online courses, three to five-
hour days or through the intranet of the centers" [7]. 

Preparing young people to possess knowledge, attitudes and skills against risks prior to their first entry 
into the labor market would improve the safety culture in the professional's work environment and 
promote their personal well-being [8]. 

Therefore, an improvement in this area could occur if teachers were trained in health and safety and 
risk prevention prior to their teaching activity [7]. Thus, it is estimated that the preparation of teaching 
professionals should begin as early as the undergraduate level. 

1.2 Health and safety in teacher training programs 
The EU establishes a reference framework for safety and health and objectives for improving the quality 
of health and well-being in educational centers that each member country must respect and implement 
in its own legal system. Spain has its own strategy, the most recent being the Spanish Strategy for 
Safety and Health at Work 2015-2020 [10] It proposes to "consolidate the integration of health and safety 
training in the different stages of the educational system", including university education. Thus, it 
establishes the need to incorporate subjects on this subject, particularly in "those university degrees 
whose professionals assume, by the nature of the degree, their own competences in occupational risk 
prevention" [10]. 

Different studies and different agencies and reference institutions have come to establish at European 
level [11][12] and state level [10] the need to integrate health and safety training at all educational levels, 
as well as to train future teachers in these subjects. It is considered that teaching degrees would have 
to incorporate a subject that initiates future teachers in the maintenance of their own wellbeing in the 
exercise of their profession, as well as in the teaching of safety and risk prevention habits in their future 
students [6]. 

Royal Decree 861/2010, of July 2, 2010, which amends Royal Decree 1393/2007, of October 29, 2007, 
establishing the organization of official university education [13], establishes in Section 3.2 those basic 
competences that apply to all degrees of Official University Education. Specifically, CB2 establishes the 
following: "That students know how to apply their knowledge to their work or vocation in a professional 
manner and possess the skills that are usually demonstrated through the development and defense of 
arguments and problem solving within their area of study" [13]. 

Therefore, in order for future teachers to know how to promote their own wellbeing and health and to 
foster learning in health and safety habits in their students, as well as to contribute to the maintenance 
of a safe environment in their work space, they should have received training during the Early Childhood 
Education degree or Primary Education degree. 

However, and as noted above, despite the significant effort made to improve the training of future 
teachers during the degree, we are still far from the ideal indicated by international organizations in this 
regard and whose importance is endorsed by the available scientific evidence [8][9][14]. 

If we delve deeper into these degrees, the Order ECI/3854/2007, of December 27, establishing the 
requirements for the verification of official university degrees that enable the exercise of the profession 
of Early Childhood teacher and the Order ECI/3857/2007, of December 27, establishing the 
requirements for the verification of official university degrees that enable the exercise of the profession 
of Primary Education teacher. 

These orders specify the objectives that students have to achieve in each of these degrees and it is only 
in the Order ECI/3854/2007 concerning the Early Childhood Education degree in which one such 
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objective is shown, which is related to dietetics and child hygiene, without referring to health and safety 
in childhood in the set of objectives [15]. 

In the modules established in this Order ECI/3854/2007, the competences to be acquired are shown, 
establishing the module of "hygiene, health and nutrition", destined, as it shows, to "know the basic 
principles of a healthy development and behavior" and to the "identification of disorders" [15]. There is, 
however, no competence with regard to health and safety training, nor is there any competence with 
regard to teacher training on their own well-being. In view of the above, we can conclude that these 
competencies do not correspond to what the European Union has indicated as specific training that the 
teaching professional should receive [11]. 

On the other hand, and in reference to the Order ECI/3857/2007 in relation to the modules and 
competences to be acquired by students of the Teaching in Primary Education degree, the situation is 
much more evident, given that there is no competence or module aimed at the acquisition of basic skills 
and knowledge in health, safety and welfare. 

So again we are faced with a possible lack of compliance with what is established by the European 
Union [11].  

These competences related to the modules are reflected in the verification reports of the degrees as 
"Specific Competences" of each of Early Childhood Education and Primary Education degrees and 
which must compulsorily appear in the Verification Report. Therefore, these competences are the ones 
that will guide the objectives and contents of the subjects that make up the Universities of Spain, so 
that, if competences aimed at acquiring knowledge and skills on health, safety and welfare of students 
and teachers themselves are not defined, the Universities will not include them in their Verification 
Reports and, therefore, they will not become a subject or content to be taught in the teaching degrees. 

It is suggested that although some training in the field of health and safety could be provided in different 
university teaching degrees and in different Spanish Public Universities, the training provided could be 
very diverse and heterogeneous in terms of objectives and teaching content. It is suggested that perhaps 
there is still no standardized training in health and safety, being this considered so necessary for future 
teachers that it is considered that it should be made mandatory [6][8]. 

2 METHODOLOGY 
In order to learn about the training that future teachers currently receive in Health, Welfare, Safety and 
Risk Prevention in Spanish public universities, an in-depth review of the academic records of early 
childhood and primary education degrees in Spanish public universities was carried out to evaluate what 
contents, subjects, learning outcomes and competencies related to these areas are included in the 
training of future teachers. 

In the initial stage of this study, the teaching plans made public on the official websites of each university 
were taken into account. The information provided was discarded as it did not correspond, for the most 
part, with the disparity of contents shown in the verification report of the same degree. In view of this 
lack of correspondence, it was decided to take as a reference only the official verification report. Along 
the same lines, it was decided to take into account those universities that have done so at the time of 
the review. 

The justification for establishing as a criterion the use of the official verification reports of each 
university lies in the fact that this document is evaluated by ANECA and the evaluation bodies 
established by the Law of the Autonomous Communities in order to determine "that they comply with 
the quality criteria and standards established by the European Commission by passing an external 
evaluation that allows them to be full members of the European Association for Quality Assurance in 
Higher Education (ENQA) and to be registered in the European Register of Quality Assurance 
Agencies (EQAR). European Association for Quality Assurance in Higher Education -ENQA- and to 
be registered in the European Quality Assurance Register -EQAR- will jointly establish the necessary 
evaluation protocols for verification and accreditation in accordance with international quality 
standards and in accordance with the provisions of this Royal Decree" [16]. 

As a second criterion, for the selection of contents, subjects or subjects whose presence has to be 
identified in the verification reports of the degrees, the following points have been defined to be taken 
into account:  
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- Health in childhood. 
- Basic hygienic habits (brushing teeth, washing hands...) and nutritional habits. 
- Sleep and schedules. 
- Violence and bullying. 
- Drugs. 
- Traffic rules and road safety. 
- Protection against risks (electrical, physical, biological...). 
- First aid and action in emergency situations. 
- Risk prevention at home and in the study or workplace. 
- Risks of using data display screens and new technologies (Internet). 
- Teaching wellbeing. 
- Risk prevention in the exercise of teaching. 

These points are to be understood as skills and competencies that the student teachers have acquired 
in order to: 

• Know and put into practice the promotion of health and safety in the classroom and prevent future 
risks to themselves and their students. 

• Teach as content to their students and make them autonomous and independent subjects in 
health, safety and risk prevention issues. 

We have also taken into account contents and subjects that, although they are not aimed at training 
future teachers to have resources and skills for the promotion of Health, Safety and Risk Prevention at 
school and their own, seem to teach students about basic health concepts and how to identify health 
problems or disorders. This has been done with the purpose of evaluating whether the different grades 
of Education dedicate their contents to prevent and take preventive measures for the promotion of their 
own and their future students' wellbeing or whether they are only trained to act once the physical or 
emotional discomfort derived from health problems has already been formed or has occurred. 

On the other hand, the subjects or contents destined to the prevention and identification of disease risks, 
specific pathologies in childhood, problems derived from the family context or those destined to the 
training of teachers in personal values have not been taken into account. 

3 RESULTS 
Finally, the verification reports of 54 degrees corresponding to 27 public universities in Spain were 
reviewed. 

3.1 Early Childhood Education degrees 
Regarding the reviewed competencies of the Early Childhood Education degrees, we can name four 
different ones that are repeated in most of the reviewed degrees: 

1 "Knowing fundamentals of child dietetics and hygiene (...and acquiring the ability to) 
understand/identify the basic principles of healthy development and behavior)", which relates to 
the teaching of "childhood health" and "basic hygienic (brushing teeth, washing hands...) and 
nutritional habits." 

2 "Know the basic principles of healthy development and behavior" which relates to teaching 
"childhood health" and "basic hygienic (brushing teeth, washing hands...) and nutritional habits”. 

3 "Identify/Ability to identify disorders in sleep, eating, psychomotor development, attention, 
auditory and visual perception" which relates to teaching "sleep and schedules" and "basic 
hygienic (brushing teeth, washing hands...) and nutritional habits." 

4 "Detect affective, nutritional and well-being deficiencies that disturb the adequate physical and 
psychic development of students" which is related to the teaching of "health in childhood" and 
"basic hygienic (brushing teeth, washing hands...) and nutritional habits." 
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5 "Knowing how to value/value the importance of stability and regularity in the school environment, 
schedules and teacher's moods as factors that contribute to the harmonious and integral progress 
of the student body." referring to "teacher well-being."  

In the majority of the Teacher Training Degrees in Early Childhood Education, a basic subject is offered 
and therefore of obligatory study destined, in a generic way, to "health" in childhood, but called in 
different ways [17][18][19][20][21][22][23][24][25][26][27][28][29][30][31][32][33][34][35][36][37][38]. The 
most common of them is “Childhood, health and nutrition” [17][18][19][24][25][27][29][32][37][38]. 

The subjects, contents and learning outcomes found in the revised verification reports related to the 
established teacher welfare or risk prevention points have not been representative as they are optional 
or barely related to these areas. 

3.2 Primary Education degrees 
The subjects, contents and learning outcomes found in the revised verification reports related to the 
established health, welfare and risk prevention points have not been representative as they are optional 
or barely related to these areas. 

On the other hand, we can find how it is common to find health contents directly related to physical 
exercise through the offer of a subject belonging to the mention in Physical Education (optional) in some 
of the degrees of Primary Education [39][40][41][42][43][44][45][46][47][48][49][50][51][52][53][54]. 

This mention is one of those offered in the last year of the degree and qualifies students to become 
Physical Education teachers, so not all students are trained in these contents.  

3.3 Teacher wellbeing 
Some of the degrees reviewed are shown to have one or more subjects related to teacher wellness. 
The presence of this content in both degrees is minimal, so it has been collected in the following table. 

Table 1.  Subjects related to the health and well-being of teachers within the degrees of Teacher Training in 
Early Childhood Education and Teacher Training in Primary Education of the Public Universities of Spain as 

shown in their verification reports. The subjects that are compulsory are highlighted in bold. 

 Teaching 
wellness 

Risk prevention in the 
teaching profession 

Subject Content Subject Content 

Universidad de Las Palmas de Gran Canaria[21][53]  X   
Universidad de Girona [25]   X X 
Universidad de Girona [41] X  X X 
Universidad de Santiago de Compostela [27] X    
Universidad de Santiago de Compostela [56]     
Universidad de Almería [59]  X   
Universidad de Almería [33]  X   
Universidad de La Rioja [35]  X   

Finally, we must add that most of the degrees show in their memory the competence "Analyze and critically 
incorporate the most relevant issues of today's society that affect family and school education: Social and 
educational impact of audiovisual and screen languages; changes in gender and intergenerational 
relations; multiculturalism and interculturalism; discrimination and social inclusion and sustainable 
development" with some modification, which has been considered as relating to the point of "Violence and 
bullying" due to the fact that it covers various topics aimed at knowing how to include issues that favor 
coexistence in the school environment [18] [19] [39] [20] [21] [22] [23] [40] [55] [24] [26] [42] [29] [43] [56] 
[44] [57] [31] [58] [45] [59] [46] [60] [47] [33] [61] [49] [34] [62] [50] [37] [63] [64] [38] [54]. 
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4 CONCLUSIONS 
Each of the Verification Reports is made by means of a model that the Universities have to follow, but 
since there is no unification of the criteria to elaborate them, each one is made in a different way, not 
offering some of them the real information of the degree. 

The degree of Early Childhood Education seems to be the one that most addresses the factors of health, 
nutrition, sleep and schedules. As shown in the results, many Early Childhood Education degrees 
reviewed have at least one subject devoted to the knowledge of "health" issues. On the other hand, 
since there is no real consensus on the contents of this type of subjects, each of the degrees orients the 
subject of health in a different way, focusing mainly on knowing healthy hygienic and nutritional habits 
and healthy lifestyles in general. In addition, they seem to pay more attention to children's problems 
derived from psychological disorders in childhood. Only a few degrees offer health subjects where the 
learning outcomes and contents are focused on future teachers giving importance to health in childhood 
and knowing how to promote it in the Early Childhood Education stage [21]. 

Many degrees offer subjects for teachers to acquire skills and resources to promote an atmosphere of 
coexistence, respect and companionship in a multicultural environment or to resolve "conflicts" between 
boys and girls. However, no specific content seems to be specified to prevent psychosocial risks such 
as harassment or bullying. 

In the Primary Education degree, in a generic way, only health, hygiene and well-being are dealt with in 
the mention of Physical Education, which also deals with the prevention of accidents and risks in the 
exercise of physical activity, with the exception of some degrees that do teach contents aimed at 
teaching future teachers how to promote health at school, as is the case of the University of Las Palmas 
de Gran Canaria [53], which offers a course on Healthy Postural Habits (elective, 3 ECTS) where healthy 
postural habits for schoolchildren are dealt with and another course on Voice Education (elective, 3 
ECTS). 

One of the most complete subjects around the topic of health is found in the degree of Teacher in 
Primary Education at the University of Burgos [57], named "Education for Health", which is optional (5 
ECTS) and offers contents related to the health of the infant from 6 to 12 years old ("health, nutrition at 
this stage, hygiene and dental hygiene, sexual health, leisure and drugs as factors that disrupt health 
and bullying") [57]. We found a basic subject (shown as "Level 2" called "Health and body expression 
for teachers" at the University of Girona [25][41] that shows contents related to teacher health. We can 
also highlight the level 2 "Vocal Education for teachers" (elective, 4.5 ECTS) at the University of Santiago 
de Compostela where they talk about breathing techniques, relaxation and correct articulation of sounds 
when speaking, as well as the vocal hygiene that we must follow as teachers and the prevention of vocal 
problems [27][56]. 
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TRAUMA – INFORMED SOCIETY: HOW TO SUPPORT CHILD WITH 
OUT-OF-FAMILY CARE EXPERIENCE 

L. Brezge 
University of Latvia (LATVIA) 

Abstract 
Children with out-of-family care experience (residential, foster and kinship care) have experienced 
traumatic events: neglect, poor care, deprivation, violence, withdrawal from their biological family, 
inability to form a deep genuine attachment with at least one adult. In order to build a caring and 
supportive society around them (e.g. in the context of the education system), it is necessary to raise 
awareness of the dramatic impact of trauma on all areas of child development. The latest 
achievements reveal previously unknown aspects of brain development, changes in brain chemistry 
and brain activity that occurs as a result of abuse and trauma. In recent years, scientists have 
discovered changes to the brain's biological structures, including changes to DNA related to history of 
an early trauma. Unfortunately, these changes in brain and biology tragically alter the belief system of 
a child who has come from difficult places. Because the closest adults hurt them, children are often 
confused and unable to understand how to build and maintain friendships, how to connect with their 
peers and adults, and how to understand who to trust. For people around them, the behavior of these 
children is often incomprehensible, and it looks like intentional disobedience. From the child's point of 
view, it is a struggle for survival by applying strategies that have worked before. It is therefore 
important to be aware of the risk factor and the role of fear in behavior. Recognizing all these potential 
risk factors, educators are often able to refute behavior and learning problems. For example, a child 
who was adopted at birth but who has significant problems at school could have experienced prenatal 
stress, including potential drug exposure, which could be the cause of these problems. Armed with 
such knowledge, educators are able to create an inclusive environment for children with different 
emotional needs. 

The article displays risk factors and their impact on behavior, proposes a strategy for identifying 
children's needs and ways of building a connection based on Trust-Based Relational Intervention 
(TBRI) principles, which are gradually being used in the childcare system in Latvia. 

Keywords: Emotional trauma, out-of-family care, inclusive environment, connection principles. 

1 INTRODUCTION 
The preamble to the United Nations Convention on the Rights of the Child of November 20, 1989 [16] 
states that every child has the right to particular care and assistance. It is also recognised that 
children, to develop fully and harmoniously as personalities, must grow up in a family with an 
atmosphere of happiness, love and understanding. The national regulatory enactments of the Republic 
of Latvia also provide for special protection of children, as well as for the aforementioned right of 
children to grow up in a family, namely, the Law on the Protection of the Rights of the Child [17] 
determines the rights, freedoms and protection of the child, taking into account that the child, as a 
physically and intellectually immature person, needs particular protection and care. 

International and national regulatory enactments state that the child has the fundamental right to grow 
up in a family. Unfortunately for various economic, social, political, medical or other reasons all over 
the world including Latvia there are situations, when state responsible authorities based on various 
considerations decide that parents are unable to provide appropriate conditions for the child's 
development and children are placed in out-of-family care. If the child cannot be with their family of 
origin, then the responsible authorities must work to ensure that the child has a new family through 
adoption. Until it is possible, the child should be provided with care in a family-like environment - with a 
guardian or in a foster family. If the child does not have such a host family, a childcare institution 
performs the care function. According to the “Summary of the Reports on the Work of the Orphans’ 
Courts in 2019” [19] prepared by the State Inspectorate for the Protection of the Rights of the Child 
(SIPRC) in 2019 the Orphans' Court decided to establish out-of-family care (foster care, guardianship, 
care and rehabilitation institutions) for 1253 children [18]. On the bases of the aforementioned it can 
be concluded that in Latvia wholesome development of on average about one and a half thousand 
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children is endangered due to various reasons and the Orphan's Court has to make a decision on 
termination of parental custody right, provision of childcare in some form of out-of-family care. 

2 RESULTS 
In the context of this article the author would like to draw attention to another important aspect after 
the right to grow up in a family, which is specified in the regulatory enactments on the protection of 
children's rights, namely, to particular care and assistance. 

Children, who for various reasons cannot be safe in their family of origin, who have been provided with 
out-of-family care, have experienced a complex developmental trauma: they have experienced 
violence, neglect, deprivation, other traumatic situations and the absence of a safe adult next to them. 
In 2005 Harvard University published a study confirming that children in foster care were twice as 
likely as war veterans to experience a trauma causing Post-Traumatic Stress Disorder (PTSD) [11], 
thus making them a particularly vulnerable part of society [14]. 

Complex developmental trauma is a diagnosis that involves a wide range of trauma effects and can be 
described as “an experience of diverse, chronic, and unfavourable to development events that is often 
related to mutual relations” [21]. Early trauma and stress can have long-term effects on development, 
leading to retardation of social and emotional competence [2], development of dysfunctional behaviour 
to cope with stress, affecting the child's brain chemical processes, especially, if this disadvantageous 
condition is chronic and the child lacks attentive care [6; 8]. 

If the responsible institutions are working to terminate the violence in the child's life and provide them 
with a safe place with new caregivers, then the task of the society would be to provide support in 
creating an inclusive environment and in the process of socialising the child. The society within the 
meaning of this article is a new host family, professionals involved in the education and social care 
system, such as teachers, Orphans' Courts and social workers, all those adults around the child. The 
insights in this article can contribute not only to understanding of these children's behaviour, but also 
to learning action strategies that will help promote the creation of successful interaction, trust, and 
connection. 

Most teachers will never know how vulnerable children are in their classrooms. However, teachers 
may keep in mind that traumatic experiences may have been common and such past experiences cast 
a shadow over children's thoughts and actions in the classroom. Many children live in a constant state 
of fear, so access to the brain centres of logical thinking is limited. If a child experiences a common 
level of stress, they could automatically react as if there were extreme stressful conditions (running 
away, hitting or freezing). Researchers have proven that living in a chronic stress environment alters 
the body's biological functions. Such children have developed survival strategies and need to be 
constantly vigilant to assess potential threats [13]. As they invest their energy to feel safe, learning 
areas are “offline” creating a huge barrier to new knowledge. Simply putting, fearful children cannot 
learn. 

Teachers, who are aware of the effects of trauma, can help children feel safe by structuring the 
environment in the classroom so that it is not overly stimulating (for example, not too crowded or loud). 
They can learn behavioural intervention strategies that will help prevent aggravation of traumas. They 
can cooperate with the traumatised child in a way that will help them overcome their fears. 

There are three factors, first identified by van der Kolks [20] and later complemented by Bath [1], that 
are key “pillars” that should be understood by any adult providing care and socialisation for a child with 
complex developmental trauma. These are: creating safety; promotion of healing relationship; teaching 
skills of self-regulation and overcoming difficulties. These elements are similar to the three evidence-
based principles that are a part of the approach - the Trust-Based Relational Intervention (TBRI), 
developed by the Institute for Child Development at Texas Christian University.  

The three principles of the TBRI are: 

1 Empowering - paying attention to physical needs; 
2 Connection - paying attention to the needs of affection; 
3 Correction - paying attention to behavioural needs [15]. 

Since a child's trauma is acquired in a relationship, so it is only possible to heal it in a relationship. 
These principles help both the caregiver and the child learn types of healthy interaction so that both 
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can participate in the healing process. The article below will look at specific steps in implementing all 
three of these principles. 

2.1 Empowering  
Trauma changes the brain, body and children's belief system. Let's look at what changes can take 
place in the body. The caregiver can strengthen the child by providing what the body needs and at the 
same time increasing the sense of conscious safety. 

For example, glutamate - a neurotransmitter that is usually elevated in children with a traumatic past, 
is more active, when children are dehydrated. It affects behaviour because glutamate is associated 
with aggression, violent behaviour. Simply providing children with access to water during the learning 
process can help control glutamate levels [5]. Insulin receptors are altered by chronic stress and 
prenatal exposure to alcohol, resulting in changes in blood sugar levels associated with reduced ability 
to learn and behave. Snacks, when children's blood sugar levels may be low (e.g., mid-morning 
between breakfast and lunch; between lunch and nooning), can prevent blood sugar levels from falling 
too low and significantly improve behaviour and learning [3; 4]. 

Most children with a traumatic past respond to sensory stimuli. It is very important to prepare for 
satisfaction of these unique needs. For example, in a music class, if the sounds are too loud, or in an 
art class, if the finger painting project is tactfully unpleasant, it should be allowed to choose an 
alternative activity, thus disarming their fears and earning their trust [7]. 

2.2 Connection  
If children feel safe and connected to their teachers, they will be able to learn. The teacher can make a 
connection with a gentle gaze, a heartfelt, empathetic voice and by greeting their students at the door 
each morning. It would be important to pay attention to the volume, tone and rhythm of the voice so as 
not to provoke a fear reaction in the child. According to Bath, safety depends on the child's emotional 
connection with the adult. Healthy human development requires a positive relationship [1]. 

The emotional connection begins with pleasant physical contact. The teacher can use safe touches, 
such as placing a hand on the child's shoulder or “giving five”. When a person receives a safe touch, it 
is felt by the whole body. A safe touch slows the heart rate and lowers the blood pressure. Cortisol 
levels are lowered and the digestive system improves. During safe pleasant touches the release of 
serotonin is stimulated, which reduces pain. Pleasant touches are also possible during play. Play and 
playful involvement advance love and trust between adults and children. Fear is “disarmed”, affection 
is promoted and social skills are developed [1]. 

In optimal for children's development conditions the ability to feel safe is associated with a trusted 
adult, who responds to the child's needs and offers protection. Bath points out that reliability, 
predictability, accessibility, honesty and transparency are all attributes of care associated with creation 
of a safe environment for children. Involving the child in decision-making is also important [1]. Perry 
agrees, noting that it is important to provide children with adequate control over their circumstances, 
where it is practicable [12]. Another consideration in creating safety, according to Bath, is meeting the 
needs of children and “the lack of repressive and/or controlling responses in adults” [1]. 

When children feel that the environment and relationships are safe and predictable, they can learn to 
trust others and develop healthy emotions and behaviour based on trust rather than fear [9]. 

2.3 Correction  
The last pillar of trauma-informed care is emotional regulation. Behaviour is the language of children, 
who have lost their voices. In the optimal development of a child, it is the adult, who regulates the 
physical and emotional needs. Brain areas of self-regulation are impaired in children, who have grown 
up in severe conditions. Teachers, who understand these changes in brain development, may see a 
child's misbehaviour as a call for the presence and guidance of a teacher to help regulate themselves. 
According to Bath, there are several approaches to teaching self-regulation skills. For example, for 
some traumatised children the parent has not been a role model in teaching them how to calm 
themselves. These children may need adults to help regulate themselves, when they are unable to 
control themselves, rather than relying on coercive methods. Active listening skills play a key role, 
especially those that promote emotional awareness [1]. 
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The purpose of the correction principle is to develop the child's social abilities [10], still it can only 
happen successfully, when the child is physically strengthened and a connection is established. 

The TBRI's proactive behaviour strategies are designed as preventative measures and include verbal 
reminders, the practice of correct behaviour, mutual role-plays to teach the values of life and 
demonstrate appropriate and socially acceptable behaviour. For example, role-plays involve practicing 
a “scenario” between a caregiver and a child to allow the child to use appropriate responses to 
dissatisfaction they may face. For example, working with a child it is possible to teach them to “show 
respect’ through a playful scenario, but first allow them to show “disrespectful” behaviour, giving the 
child a chance to play out their aggression and their regular answers. Then show the desired 
behaviour by re-playing the role play. By training in safe, playful conditions with hand puppets, the 
child learns to use words like “I feel so sad” or “I'm angry about it!” [14]. 

3 CONCLUSIONS 
Adults have to make a big contribution into the development of traumatised children, helping them to 
regain trust, change their perceptions of themselves, other people and the surrounding world, which 
has been shattered by poor care. The first step in this path is to understand the trauma: what it does to 
the child. Understanding that a child's behaviour is a response to their experience the adult not only 
feels compassion, but is able to move forward and look for ways to help the child see their need hiding 
behind that behaviour. 

The TBRI findings and principles are included in the curriculum of compulsory training, which must be 
mastered by Latvian families, who want to host a child (become a foster family or an adopter). But it is 
equally important to inform the wider public - education, social care, medical staff, who come into 
contact with emotionally traumatised children - by giving them action strategies in interaction with 
those, that will help the child feel safe and the adult - competent. When working with emotionally 
traumatised children, an important level of understanding of what is going on around them is 
important. It is important for caregivers to notice the level of restlessness and comfort, when observing 
a child's behaviour and physiological response. By recognising the signs of stress and anxiety, the 
caregiver can respond appropriately and help the child, who is unable to put their needs into words. 
Attentive caregivers with an in-depth understanding of the non-verbal signs of struggle, flight, or 
numbness can often prevent episodes of adverse behaviour by carefully responding to the child's 
actions. 
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A PARTICIPANT MANAGEMENT STRATEGY FOR OVERBOOKED
COURSES TO INCREASE TEACHING CAPACITY

J. Chimiak-Opoka

University of Innsbruck (AUSTRIA)

Abstract

At the University of Innsbruck, we offer a Digital Science minor that targets interdisciplinary students. In
the winter semester of 2018/19, we started a pilot phase teaching a programming course. Student
interest in the course was high but the pass rate was low. It was mostly due to a high drop rate. Over
semesters, we developed a strategy to increase the pass rate to a satisfying level.

As we teach a highly heterogeneous group of students, who need intensive support, the learning groups
are kept small (20-30). As our courses are optional, our budget is limited and we cannot simply increase
the number of parallel groups to address high demand (up to 4 booking requests per seat). Therefore,
we need to focus on the effective usage of available resources. 

For interdisciplinary students who usually lack prior experience in the subject, it is important to clarify all
misconceptions about our courses and their syllabus. To address this, we developed a participant
management strategy supporting students in their decision if our courses are relevant and manageable
for them. Our strategy starts at the end of the registration period and ends a few weeks into the
semester.

We start by observing booking request numbers to identify overbooked courses and be prepared for
required actions. For overbooked courses (at least 1.5 requests per seat) we send out a call for
awareness to students. In the call, there is detailed information on workload, content, grading rules and
even temporary access to the complete course material. This usually results in 10% to 30% request
cancellations. 

When accepting students in a course, we overbook the capacity by 20% to accommodate a potential
drop rate. Accepted students get a welcome note and students on the waiting list instructions on how to
officially join the course with delay. Regardless of their status, all have access to the course material and
communication channels.

In the first two to four weeks of a 15-week-long semester, we have a trial period with a constant flow of
outgoing and incoming students. In this period, students can see to what extent a course meets their
expectations. To foster this process, in the first week, we conduct a survey where we ask students about
their expectations. Before the end of the trial period, we clarify all false expectations. 

During the trial period, students need to manifest their interest in the course by either attending classes
or excusing their absences. We introduced this rule due to the unresponsiveness of students.
Participation of students who do not manifest their interest is cancelled. If students lose interest in a
course, they may cancel their participation themselves without being graded (25%). 

On the other hand, during the trial period, we accept students from the waiting list. To keep it efficient
and transparent, we use a forum where we publish vacancies. Students may apply for vacancies on a
first-come-first-served principle. If they are within the limit, they can just join the next class without any
confirmation. In the first two weeks, vacancies are usually taken within an hour or two. Later, the interest
decreases and at the end usually some vacancies remain. After the trial period, the number of
participants is usually around the capacity of the course. 

Over semesters, we have experienced that our strategy allows us to accommodate all motivated
students to join the course while starting from up to 2.5 booking requests per seat.

Keywords: Participant Management, Monitoring, Call of Awareness, Waiting List, Trial Period, False
Expectations.
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ARRIVING AT GRADES UNDER THE UMBRELLA OF AN EQUITY, 
DIVERSITY, INCLUSION AND INDIGENIZATION (EDII) POLICY 

M.J. Myers 
Queen's University (CANADA) 

Abstract 
ª Introduction: 

With the development of further awareness of problematic situations, much needed policies are put into 
place promising respect for everyone, yet there is a dearth of information out there in terms of how to 
apply the desirable approaches and find the principles to govern such actions. In light of new regulations 
around EDII, programs had to be adjusted and assessment had to be readjusted as well. We need to 
take into account all aspects connected to EDII including personal ways of being and doing and 
individual learning styles and conduct evaluations accordingly. 

ª Methodology: 

This study was empirical in nature as it took into account an instructor’s recorded class assessment 
strategies and observations. The study took a qualitative approach to enquiry. It consisted of the analysis 
of observational notes of three university courses during one academic year. It concentrated on 
assessment in order to uncover steps taken, reactions, adaptations and the overall new directions taken. 

ª Results: 

A very flexible assessment plan had been put in place, yet new components had to be developed and 
a new approach tried. Based on a ‘success for all’ policy advocated by the Ministry of Education, the 
instructor encouraged students to submit their work ‘in-progress’ for feedback before a final grade was 
given. However, a final submission deadline had been kept in place which caused a number of 
difficulties. Observations around this approach will be compared to a new venture in assessment with 
an approach to feed through to success. As well, grading was held back until students reached an A 
level if at all possible. Hurdles identified were situated around measurement of the amount of effort 
produced, complaints because creativity was a component of the grade, dealing with competitive 
personalities, lack of tolerance to difference by some students, and the requirement by some students 
to want to be assessed on a uniform more traditional rubric, like what they were used to in other courses. 
Assessment assignments also required modifications. New pathways will be described, including newly 
designed assignments to enable the desired approach to grading under the new approaches to grading 
under the new conditions.  

ª Conclusion: 

With change implemented around the EDII strategy, many issues surfaced, especially as regards 
insufficiently flexible mindsets. There was a lack of tolerance for diversity in outcomes, so one has to 
work on a change of attitude. Students compared group work based on traditional criteria, not the more 
open parameters the instructor used. Whereas outcomes are important, timely completion of work 
should also be rewarded.  Some high achieving students resented the additional help provided to others 
so that they too could achieve high grades. Perhaps it would be best to just assign Pass or Fail, no 
grades. 

Students in these groups were all competing for jobs, those who felt superior wanted to shine and come 
out above with higher grades, not all students given equal opportunities. They basically need to be 
reminded that during a job interview grades are not the only aspect considered. 
In addition, it appeared that some racialized students, part of visible minorities, were so entrenched in 
their own side of things, that they were unaware that they also engaged in racialization of others. 
Therefore, one needs to observe the dynamics in intercultural contexts where white is the minority. 
Keywords: new challenges; personalized grading; readjusting assignments; new trends in Higher 
education in Canada. 
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1 INTRODUCTION  

1.1 Background 
On April 21, this year, the Times Higher Education (THE) published worldwide impact rankings among 
universities as regards advancing the United Nations’ Sustainable Development Goals (SDGs). Our 
university in central Canada ranks first in the country and fifth in the world. These global rankings 
measure universities that are advancing these goals within and beyond their local communities. “These 
goals align with a new vision for the university and provide us with an excellent starting place from which 
to launch a new strategy for our institution, helping us break down silos, provoke dialogue, and unite us 
in a common global purpose”, the university Principal is reported as stating.  

Indeed, with the development of further awareness of problematic situations, much needed policies are 
put into place, promising respect for everyone, yet there is a dearth of information out there in terms of 
how to apply the desirable approaches and find the principles to govern such actions in the classroom, 
despite the groundwork already in place. 

We are all proceeding under an equity, diversity, inclusion and indigenization (EDII) strategy. We are 
asked to be proactive, required to be responsive in terms of EDII and this also takes practicing and 
increased sensitivity. Courses on suicide prevention are also offered for students and instructors.   

1.2 Theoretical underpinning 
Given the new developments, we are required to change our habits. Despite various opinions on 
mindsets and habits as being set in our brains, habits can be overlooked, changed or adjusted [1]. 
Researchers believe that making a decision to change has an effect on behavior. According to MRIs, 
imprints of old habits remain in the brain but with effort new circuits get superimposed to create new 
habits [2] [3] [4] [5] [6]. Based on the belief that change is possible it was noted that belief often grows 
out of communal support. 

It is well known that change is not easy [7]. According to research, there are four challenges in initiating 
changes: a) There must be a compelling case for change. b) There must be time to change. c) There 
must be help during the change process. d) As the perceived barriers to change are removed, it is 
important that some new problem, not before considered important or perhaps not even recognized, 
doesn't become a critical barrier. [7] 

It is clear that with the recent implementation of the EDII strategy, we are still faced with all the 
challenges stated above.  

When confronting traditional grading practices, the implementation of change requires effective 
strategies. This can meet with resistance and yet we are at a university, supposed to be a learning 
organization. Over the course of their studies students experience a span of assessment practices, so 
when they are in their fifth or sixth year, as is the case in the groups under scrutiny, there already are 
ingrained expectations. 

According to research [8], learning organizations (1990:3) are: 

organizations where people continually expand their capacity to create the results they truly desire, 
where new and expansive patterns of thinking are nurtured, where collective aspiration is set free, and 
where people are continually learning to see the whole together [8, 1990:4]. 

The basic rationale for such organizations is that in situations of rapid change for a learning organization, 
“adaptive learning” must be joined by “generative learning”, learning that enhances our capacity to 
create’ (1990:14). However, it is said that in the context of change only those who are flexible, adaptive 
and productive will excel. Therefore, mindset plays an important role. Mindset is the collection of 
thoughts and beliefs that shape thought habits. Thought habits affect how people think, what they 
feel, and what they do. Mind-sets impact how people make sense of the world, and how they 
understand themselves. According to research, mindsets can only be changed by changing beliefs 
overtime. Mindsets affect challenge seeking and resilience, through the ways in which mindsets 
influence the formation of judgments and stereotypes and today researchers advocate for a growth 
mindset [9]. 
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2 METHODOLOGY 

2.1 Background 
The study was qualitative in nature. To arrive at detailed descriptions of situations, a qualitative approach 
is best [10]. Notes from instructor’s journals from observations and course development were analyzed 
and triangulated to uncover themes and categories. Initially overall codes were assigned and upon a 
second reading more steps were taken to better organize the data, regrouping similar issues under one 
umbrella.  

Based on a ‘success for all’ policy advocated by the Ministry of Education in Ontario, I encouraged 
students to submit their work ‘in-progress’ for feedback before attributing a final grade.  I did expect a 
submission by the deadline I had given.  

Notes were taken on thinking development and class observations over one academic year and possible 
future adjustments were noted as they naturally sprouted from my thinking and students’ input. In 
addition, consideration was given to the fact that we moved from face to face teaching in that year to 
on-line intervention and for future planning we were cognizant of the fact that we might be faced by a 
combination of face to face and on-line delivery. 

2.2 Description 
On-going grading for participation that previously had included taking into consideration what students 
reported from their prepared readings, what was learned, what they found interesting, what else they wanted 
to know, was switched into requiring them to prepare a minimum of three questions on the topic, to list three 
things they liked, and to suggest at least one novel idea. These were discussed during group work.   

As for assignments, it was deemed more appropriate to cater to diverse ways of being and doing and 
the choice of assignment was also intended to support the EDII policy. 

1 I started with one group assignment on general literacy, to get students familiarized with peers, 
help with establishing social contacts and start developing communities of practice [11] [12]. Upon 
completion of the assignment, groups presented to the others in class. The objective being the 
sharing of ideas and how different pathways could all lead to success.  
A detailed model, as well as links to several additional resources were given initially to allow for 
successful completion of the assignment. It was hoped that they would use the model as a 
guideline but not meant to be copied too closely.  

2 Following the group assignment, individual assignments were given based on financial literacy, 
as personal applications of all the modeling they had observed. Yet time was still allotted in class 
for the sharing of ideas and supportive feedback. Sharing of ideas took place in class in a 
collaborative way but individual assignments had to be handed in. A template had been given for 
that second assignment. 

3 The third assignment was a research assignment stemming from individual or group interest in a 
topic of special importance to them. 

4 The fourth assignment required a more exhaustive development around the first two assignments, 
building around and upon them to arrive at a culminating project development of the students’ 
choice.  

5 The final assignment consisted of the submission of a learning portfolio. The intend was to 
develop an awareness of national specialist’s requirements in their field and also to provide an 
overall review of concepts and applications to refresh students’ minds before going for job 
interviews. A template was offered on the national association’s website. 

3 RESULTS 

3.1 Overall considerations 
In most cases the instructor’s awareness and patience in applying a mindful approach to grading 
students was welcomed, especially by students from the EDII group. One student external to the group 
complained, because of the time involved helping with problem cases which she felt took attention away 
from the others by favoring a few.  
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Although I was already very flexible in my approach to assessment, I had to rethink it and add 
components to develop a new approach. This could prove problematic to some instructors who have 
more rigid rules. Indeed, research indicates that all humans are not equally able to stretch themselves 
out of the old and familiar [13]. 

Students were not all ready to accept the EDII approach. They resented the fact that special 
consideration was given as regards some of the categories. To grasp the complexity involved we can 
refer to what type of understanding is required under such circumstances, e.g. “ a simultaneous exercise 
of empathy and outside-d-ness” [14], meaning there is a need to step away to get a clearer picture, as 
it allows to show the layers of variables in interactions. 

The requirement by some students to want to be assessed on a uniform more traditional rubric, like what 
they were used to in other courses was troubling. It is important to remind students that there are 
different ways of expressing one’s thoughts, influenced by different first languages and different cultures, 
especially in the context of First Nations, where talking circles are at the centre and storytelling is a 
preferred strategy.  

Some students had difficulty understanding and embracing change. In addition, a few students 
complained that there was little feedback on their graded assignments which made it sound that the 
instructor did not put any work into reviewing students’ work. This constitutes a lack of acknowledgement 
that with feedback given every step of the way in a supportive fashion leading to success, there would 
not be much more to say in terms of feedback for the final product, as pretty well everything that needed 
to be said, had been said throughout the process before final grades were given, to help students 
achieve the best possible outcome. 

3.2 Results and discussion connected to assignments 

3.2.1 In-class participation 
For in-class participation grades, complaints listed included that the links provided in the course syllabus 
sometimes did not work in some case, that students had problems with some computers and some low 
internet connections. Although the complaints were sporadic and only involved a few students, we had 
to alleviate this type of difficulty. As a result, I proposed to students to find additional links based on the 
given topic at other sites and to list them in the chat list for additional points. Some students were already 
expanding beyond the links supplied to further explore the lesson topics, so that was a simple solution. 
This also proved useful to allow for more individualization, and it helped with differentiation. Students 
could look for what they liked, written in a way that appealed to them, as long as the topic was covered 
and understood. It also helped the instructor to better direct some students’ needs. In time, the instructor 
reviewed the sites and offered complements of information when deemed necessary.  

Results for changes in on-going grading for in-class participation were impacted by absenteeism due to 
COVID19. This was rather surprising as with on-line teaching, students could join the class from 
anywhere. In fact, some students were comfortably lying on their bed with their computers in their laps 
which did not diminish the value of their contributions. Others had connected from their cars because 
they had to drive closer to a good WIFI connection. 

As group work was favored, all group participants were happy overall with their group grades although 
some students were more vocal than others despite the instructor managing to give everyone a voice. 
Where questions arose, because the links did not work at their homes, they were quickly remedied in 
class with the more computer savvy students bringing-up the course material, to show the others that 
indeed the given links could be accessed. However, to give the problem cases the benefit of the doubt 
we can surmise that there were indeed computer problems and some slow internet connections. 

What was also lacking among those who were not intrinsically motivated was the enthusiasm and 
willingness to collaborate. So, in order to better this situation, it was necessary to create more interest 
for engagement. Whereas some colleagues mandated regular quizzes on the material to be prepared, 
this instructor decided that for future follow-up, to have student groups should prepare quiz questions to 
ask the remainder of the class in a gaming approach to learning. This would allow for both a rehearsal 
of the materials to engage with and a consolidation of knowledge.  

The attendance issue might be resolved during the next teaching semester if students feel more involved 
in their groups to lead them to success. An alternative would be to prepare additional assignments for 
students unable to attend a given class to allow for them to have class participation points allotted to 
them, although this would require more effort on the part of the instructor. 
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3.2.2 Specific Assignments 
1. I started with one group assignment on general literacy, with the objective being the sharing of ideas 
and how different pathways could all lead to success. For this assignment students obtained successful 
results thanks to models given and group participation. Some groups found it necessary to stick close 
to the model, arguing for additional points because they were totally in-line with the example given, and 
hence felt that they deserved top marks. Other groups were completely off and then wondered why they 
did not obtain perfect grades. There is no doubt within an EDII practice, that some students will not stick 
to a model too closely, yet a certain compliance is expected when following required professional 
standards. These assignments were also subject to presentations in front of peers with the idea to 
provide information rich contexts and have all groups experience other groups’ ways of doing. No 
student asked for permission not to present to the class. However less flexible persons criticized others’ 
contributions as in a way to undermine them, although most comments made were helpful and intended 
as constructive criticism.  

Two students completely stuck to the model, and it appears that it was mostly so that they could argue 
over points saying that they did exactly what was in the model. On the other hand, most students didn’t 
have that practical ability to stick closely to the given model, and to see some adaptation and 
modification was welcomed. 

All in all, it would appear best, not to have the students carry out class presentations but just present 
their group work to the instructor and also for the instructor not to provide oral feedback to the groups 
but send written comments only, with more anonymity also allowing for the recognition of more diverse 
ways. However, this could lead to a concern with transparency. 

2. The second assignment based on the first one was deemed to be an individual pursuit and more 
specifically turning towards financial literacy from initially being on general literacy. A template had been 
given for that second assignment. Interestingly some students did not follow the template at all, as if 
they never received it or lost it. I had to provide it again to two students, who still partially ignored it. This 
seemed to be reflecting either a lack of adaptability or the use of a prior assignment they tried to make 
fit into the required category, or someone helped them, in whose expertise they believed, at the same 
time dismissing the instructor’s authority. Nevertheless, given sufficient encouragement and time, 
everyone in class did exceptionally well although four students almost copied the model given with very 
few modifications. The worry would be that the quest for superior grades numbs students’ creativity. 

3. The third assignment on research development was extremely well received, allowed for different 
interpretations and students from all EDII categories appeared to be able to find their niche. Students 
presented alone or in groups of two or three for the required 7 minutes approximately each person and 
received feedback from the class. There was real interest and motivation for engagement in this 
research presentation and students obtained superior grades.  

4. The fourth assignment required a more exhaustive development around the first two assignments, 
building around and upon them to arrive at a culminating project development. Again, this was a group 
endeavor and the nature of the assignment, despite the fact that a model was given, allowed students 
to include everyone and work together cooperatively. Students consulted the instructor regularly to 
check that they were on the right path and made numerous changes in some cases, sometimes 
redirecting some of the many ideas they shared. Although a few students initially had skipped some 
steps, due to a lack of practical thinking perhaps, as they moved from an academic to a professional 
program, overall their achievements were spectacular. In this case however some students were given 
time extensions. They had handed in their work on time, but it was felt that in line with EDII and for 
additional learning to take place, giving them time to revisit their work had been advisable. So, in fact, 
where quality is important, probably no time limit should be imposed and grading would only be carried 
out for the best possible product. The only difficulty uncovered at this stage was the fact that a student 
group, constituted only of newcomers to Canada, and who would as such be considered ‘racialized 
students’ and be given special consideration, showed disrespect to a group of their peers, including 
mostly white students. Whether this was due to a competitive edge as they were recognizing that their 
work was more interesting and more diverse, or to discriminatory practices, does not matter, it just 
showed another problem raising its ugly head. 

5. The final assignment was the submission of an individual learning portfolio based on criteria for 
national specialists’ basic profile requirements in the profession, the students were asked to 
demonstrate their various competences by giving examples. Listed categories are outlined in the 
document and personal self-directed development was required as well as keeping track throughout the 
academic year. This assignment seemed to be allowing for the wide diversity within EDII, as the profile 
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is presented as being reflecting only a stage of development, therefore students could expand any 
categories they felt was suitable to their situation. 

Although this assignment was listed in the course syllabus, handed out at the beginning of the year, with 
several reminders throughout the year, only one student diligently entered notes each week and 
compiled an impressive portfolio. 

In other cases, it appeared as last minute work. Should students be given ten minutes at the end of classes 
every week or two weeks to reflect upon their learning and enter notes onto the portfolio document? This 
is rather discouraging from an instructor’s perspective with fifth and sixth year university students. Perhaps 
they were over confident. In addition, in some instances few of the expressions in the professional jargon 
were used although they were part and parcel of most in class discussions. This could mean that some 
students were not deeply involved despite their apparent participations in groups. Needless to say, that 
breakout rooms with zoom only allow the instructor to move from group to group, so students were not 
continuously monitored. It would require several assistants to monitor groups more closely. 

There was no doubt altogether that significant learning took place. Group discussions could have taken 
place in English, the students’ mother tongue, instead of French, the language of instruction and 
assignments. Nevertheless, in their professional context these students would need to use the proper 
professional jargon in French. One also has to acknowledge different ways of being and doing within 
EDII perspectives. The issue here is to know whether all students actually put their best effort into the 
work and if they would be honest about admitting that it was not the case. A few students were open 
about their situations and the support required was provided.  

4 CONCLUSIONS 

4.1 General considerations  
A facilitation process has to be put in place to increase student understanding as they have to come to 
realize that their social identities are in transition in the multicultural context in which they live [15] [16] [17].  

It would be advisable to give a lot of praise on the final graded assignment while at the same time 
acknowledging the progress made especially in cases where a lot of continuous feedback had to be 
given. The understanding of the grade would then lie within the nuances in the descriptions. Timely 
completion of work should also be rewarded, or students should be required to explain their paths as 
regards justifying the time needed for completion.  

Some high achieving students resented the additional help provided to others so that they too could 
achieve high grades. Perhaps it would be best to just assign Pass or Fail, no grades. In this case though, 
time extensions should be given, with a grade of Incomplete, where work remains outstanding. The 
university has a policy as regards this option, so it is feasible. This is important especially in training for 
professional qualifications. 

All in all, some of the delicate considerations mentioned above are not new. In the context of speakers 
of diverse backgrounds research in the North American context had already led to the suggestion that 
[18, 1990: 205] it is “necessary to listen more than to speak, agree more than confront, be delicate, be 
indirect, say dangerous things in such a way that their impact will be felt after the speaker is out of range 
of the hearer’s retaliation”, this may well apply to a certain degree to the context of grading and giving 
feedback on students’ work. Hopefully, we don’t have to think in such terms, although some students 
officially appeal grades given and sometimes instructors are being sued. 

It was useful to hear students’ complaints as it was evidence of how they felt and we could attempt to 
understand the class processes which in turn, leads to continual refinement and revision of themselves 
for all the people involved. However, for this process to be successful, functional fitness and 
psychological health is required of persons [13]. This is often not the case in Canada, officially known 
for severe mental health problems due to a lack of vitamin D3 because of insufficient sunshine. 

After one very successful session of a gaming approach for the mastery of contents, with students 
preparing quiz questions for other groups, it was decided to continue with this approach giving all 
students a competitive edge, while allowing for creativity, diversity, different types of knowledge and an 
attempt at spurring on everyone’s interest. 
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4.2 Final remarks 
Since all Faculty colleagues at the university are expected to follow suit as regards the EDII process, one 
would expect there to be a facilitation process in place. Perhaps delineating a logical path for instructors 
to follow would help working through an understanding of the complexity involved at the larger scale.    

Students need to acquire operational competence in order to be functional within EDII parameters if 
they have difficulty adapting to that way of being, and until then, they may have to go through mental 
rehearsal. The question is how to propose this to students? Perhaps by ensuring that all instructors 
adopt a forward thinking assessment model. It could be presented as acquiring some sort of technical 
skill, corresponding to research that believes in convergence for more efficiency [19] [20] [21]. 
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Abstract 
The COVID-19 pandemic, which challenged higher education institutions to organize the teaching 
process, makes one shift from face-to-face to distance learning, ensuring the highest level of education. 
The study aimed to determine the attitudes of teachers toward their readiness to teach students at a 
distance and the support of the institution during a pandemic. Teaching at a distance faced great 
challenges for teachers, who became responsible for keeping students motivated to learn. The 
pandemic forced teachers to adapt their lectures to distance learning in a short period by implementing 
distance learning technologies that were not relevant to many before the pandemic and to experience 
the positive and negative aspects of distance learning. Distance learning has become a much more 
demanding effort and emotional burden than classroom training. On the other hand, an educational 
establishment is challenged to meet the needs of teachers working remotely, to make their activities 
purposeful, to develop their potential, to promote cooperation at work, and not to lose the attitude of 
teachers’ organizational identity. Higher education institutions have a responsibility to promptly assist 
teachers in securing the acquisition of challenging new competencies and other necessary support to 
equip teachers with the knowledge and skills they need to perform their tasks effectively both in the 
audience and in society now and in the future.  

Keywords: COVID-19 pandemic; teacher training for distance learning; institutional support for teacher; 
distance learning study. 

1 INTRODUCTION  
Educational establishments must always respond to ongoing changes determined not only by constantly 
evolving technological advances, media, and social networks but also by some unforeseen 
circumstances. And the COVID-19 pandemic is one of them. It engulfs not only one concrete country or 
region but the whole world; moreover, it alters both economic and sociocultural relations among 
community members, as well. To make sure educational institutions work efficiently in such difficult 
times, it is of overarching importance to ensure and promote higher education teachers’ communal 
activities and continuing learning. The Lithuania's National Education Strategy for 2013–2022 [1] sets 
forth the aim of reaching such a level of teacher community that it is largely comprised of reflective, 
competent, and task-oriented educators headed toward professional development. Nor less important 
is the issue of teaching and learning process which is characteristic of dynamic social interaction 
between groups and individuals. Professional learning community urges educators to share their 
experiences of dealing with educational issues, to establish a knowledge basis, as well as to develop 
and implement innovations [2]. We need to acknowledge that higher education teachers’ professional 
development, learning from each other, commitment to common values, and motivation affect both the 
students’ academic outcomes and the overall organizational culture of educational institutions. 
Research on higher education teachers’ professional domain showcased that educators have a certain 
relationship with their professional sphere, academic milieu, scientific disciple, students, and information 
and communication technologies [3]. 

The pandemic situation has forced educational institutions, on the one hand, to really quickly modify 
their strategies to integrate digital technologies into teaching, learning, and organizational practice to as 
a considerably large extent as possible, but on the other hand, to ensure the possibility for all educators 
to develop their digital competences since it is directly associated with the ability to communicate 
through information technologies, thereby revealing the person’s competence in this sphere. The facets 
of digital competence are as follows: cyber security, personal information management, browsing the 
internet, digital citizenship, ethics and decision-making, accumulating a substantial body of knowledge 
from websites and virtual environments, as well as communication in such environments [4]. 
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In Lithuania, e-studies and distance learning system are being highly promoted. Consortium of the 
Lithuanian Distance Education Network (hereinafter referred to as LieDM Consortium) is playing an 
active role in the afore-mentioned activity: it unites national higher education institutions for common 
activities, and these institutions cooperate their financial resources and efforts by sustaining and 
developing the infrastructure of e-studies and distance learning in the country. LieDM Consortium 
provides service for and grants its members centralized access to both Zoom video conference meetings 
and Moodle virtual learning environments, organizes online training events and other general activities. 
At present, it is made up of 16 members and 13 associated members. In the course of the COVID-19 
pandemic, LieDM Consortium has arranged synchronously and asynchronously general online trainings 
for the representatives of all levels of the entire national education system in order to reflect upon a 
feasible consistent training of digital competence for educators from general education schools and 
those of higher education and establish proper conditions for broader collaboration as well as for 
exchanging personal experience by utilizing information technologies. It must be pointed out that the 
pandemic situation has confirmed the existence of a rift one endeavors to eliminate between secondary 
schools, higher education institutions, and scientific research by integrating more coherently the 
scenarios of both formal and informal learning as well as by applying technologies and such methods 
which students will be more likely to come across at universities [5]. 

In the formation of educators’ digital competences and their ability to use information technologies, it is 
of paramount importance to provide educators with coherent support – that is, help adults learn 
autonomously [6]. On the one hand, the support provided enables educators to apply different decision-
making techniques and choose such tools and means which are expediently used in the educational 
process, but on the other hand, it empowers them to bear the responsibility for the results of the skills 
they have acquired.  

The employee's perceived organizational support [7] is related to the assessment of how the 
organization fulfils his emotional and social needs. It is the support provided by colleagues and 
managers that plays a pivotal role in understanding how employees feel. If organizational support 
realizes an employee’s needs, his job satisfaction, motivation, community, organizational identity, and 
loyalty to the organization increase. The support offered to teachers by organizations to quickly engage 
in online teaching is particularly important [8]. 

With the emergence of the first surge of the COVID-19 pandemic and with the announcement of a 
nationwide quarantine, the General Jonas Žemaitis Military Academy of Lithuania (henceforth referred 
to as MAL) undertook urgent means to organize an educational process for cadets of full-time studies 
and listeners of part-time studies respectively and transfer it onto Moodle, a virtual learning environment. 
Educators were tasked with creating, within a short time, virtual learning environments for students. 
Distance teaching required a great deal of effort, emotional strength, and time in comparison to 
traditional (face-to-face) teaching in a classroom setting. Interpersonal consultations between 
educators, their collaboration, exchange of experience in using educational digital technologies, 
personal search for the various possibilities to learn and enhance their digital competencies have gained 
momentum. To incentivize the educators’ productive activities and predict future trends, the MAL 
Commandant issued an order stipulating the requirements for an attested e-learning environment. It was 
expounded that within a couple of years one would fully shift toward the stage where every study subject 
in a virtual learning environment will be in accord with the said requirements. These requirements are 
high, and a part of the educators have already been committed to providing drafted and attested distance 
teaching environments for their subjects in 2021.  

The COVID-19 situation enables one to quickly adapt to and make use of the approved teaching 
methods, as well as take a lively interest in innovations in this domain. At the moment distance learning 
at MAL is conducted synchronously, asynchronously, and in a blended way. 

2 METHODOLOGY 
A qualitative study was performed to investigate the MAL educators’ preparation to teach students online 
and organizational support. The aim of the study was to determine the educators’ attitude toward their 
readiness to teach students online as well as toward the institutional support they receive during the 
pandemic. The object of the research is distance learning at MAL during the COVID-19 pandemic. In 
order to thoroughly examine the respondents’ perspectives and their experiences during the pandemic, 
the qualitative research method was chosen, that is, a semistructured interview. With the help of this 
research method, we can gather information about past events, uncover new meanings, and divulge 
experiential differences and idiosyncrasies [9]. Nine MAL educators participated in the qualitative study. 
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Research participants were selected on the basis of the following criteria: at least five years of 
experience in teaching at a university-type school; at least three years of experience working at MAL 
with cadets and part-time students; working at MAL at least on a half workload; different departments of 
an organization which are related with the implementation of study programs; representatives of different 
academic disciplines: humanities, natural and social sciences. The afore-mentioned criteria for selecting 
research participants are associated with the specifics of working at MAL. 

Interviews with research participants were conducted in accordance with the recommendations to the 
researcher [10]. Every participant could choose when they wished to take part in the research. Individual 
interviews were performed in a virtual environment via Zoom to create a most favorable milieu of trust 
and mutual understanding during quarantine. At the start of the interview, every informant was 
introduced to the aim of the research and its constraints. The informants’ anonymity was ensured whilst 
conducting the research and analyzing its results: both the names and identities of the educators who 
participated in the research are coded in compliance with the provisions of personal data protection. 
The thematic analysis is used for data analysis. 

3 RESULTS 

3.1 The educator’s potential value to learn and its assessment 
The first and second waves of the COVID-19 pandemic and the announced quarantine revealed that 
the vast majority of MAL’s educators who partook in research were not properly prepared to lecture 
online; that is, they lacked in elementary skills to conduct activities on Moodle and Zoom platforms. 
During research only three informants (KA22, KA26, KA29) noted that they had participated in trainings 
focused on the possibilities of working with Moodle, for “[…] there was not such a need as we had 
encountered this problem for the first time” (KA23). Two informants (KA22, KA26) pointed out that “[…] 
I have been using Moodle quite a while” (KA26). All research participants emphasized that rapid 
transition toward distance teaching and creation of e-learning environment caused a great deal of stress 
to educators, and a workload increased: “there has been a considerable challenge for all of us to 
develop, within a couple of weeks, our competences and enhance our skills and go over to this form of 
teaching” (KA23), “labour costs are markedly higher since one must prepare more tasks, constantly 
check assignments […]” (KA24), “[…] if you wish to present teaching material in a more interesting and 
interactive way […] students are keen on […] become more involved in the subject, and it is far easier 
to keep students’ attention, yet it requires a plenty of time […]; one must spend time preparing for 
lectures and cannot lecture without being prepared” (KA27). This reveals the educator’s perception of 
personal responsibility in order to organize the process of distance teaching as well as possible. All the 
informants accentuated that they had noticed fluctuations in the cadets and students’ motivation for 
learning: “I think it is convenient for students to learn online, but the motivation to work remotely and 
work live are, in my opinion, two different things” (KA22). Six participants (KA22, KA24, KA26, KA27, 
KA28, KA29) indicated that learners’ motivation to study online decreased, but at the same time it was 
noted that “[…] it depends on a group of students: there were motivated groups; there were less 
motivated ones; there were uninterested students; and there were those who were inclined to work more 
[...]” (KA24). 

From January to April 2021, being a member of LieDM Consortium, MAL was offered a series of teacher 
training courses: MS Teams training (for beginners and advanced learners), Zoom training (for 
beginners and advanced learners), Moodle online training (for beginners and advanced learners), and 
training “Creating an Interactive Content on MOODLE using H5P activities”; moreover, MAL’s educators 
were invited to participate in the seminar “Organizing Exams and Assignments Remotely” during which 
teachers from different higher education institutions shared good practices on how to promote active 
student engagement in online classes. All study participants confirmed that they participated as far as 
possible in all online trainings organized by LieDM Consortium during quarantine. Two informants 
(KA28, KA24,) partook in additional trainings outside MAL: “I participated in online trainings 
independently for my own money [...] which, in my mind, were significantly more useful, because they 
were more detailed, more comprehensive with independent tasks. Apparently, they required more 
involvement [...]” (KA24). The informants (KA21, KA22, KA23, KA27, KA28) positively assessed the 
possibility of receiving and using training videos to develop their skills to work and teach remotely, 
emphasizing that practical skills need to be developed on their own with time and attention: “I received 
information about what a program can do [...], but how to do it [...], I need to figure it out myself [...], and 
it also takes time” (KA21). It should be noted that although the proposed trainings were virtually 
assessed very positively: “[...] I am very pleased with the activities of LieDM Consortium” (KA22), some 
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questioned whether they corresponded to the needs of higher education institutions: “[...] well, some of 
the material is of interest and can be used in classes, but not all […]; the examples provided were not 
suitable for university-level teaching materials, more for that of secondary schools, I would say, and not 
even for grade 12. We always select such samples and then require that the prepared teaching materials 
[...] meet our level. And the examples had to conform with our level [...]” (KA26). 

3.2 Teacher support and its evaluation  
Research participants shared their experiences. Analyzing the results of semistructured interviews, it 
became apparent that not all educators were provided with technical means (computers, headphones, 
cameras) when teaching cadets and students online. One informant noted: “I receive everything I need” 
(KA22); another (KA28) applied for a computer and was equipped with it; two educators (KA23, KA27) 
were convinced: “I did not ask for technical support, but I believe if I applied, I would receive it” (KA23). 
Other five informants’ experiences were not that consistent: “I work with my computer [...], and no one 
gives me anything [...] I applied for [...] a microphone – the answer was that there were not any. I asked 
for a headset and received no answer [...]” (KA25); “I have my computer to work with and use my internet 
[...], my phone” (KA24). One informant requested support from the MAL administration: “I wish the 
Academy could see that people use their resources [...], their computers, their software, their mobile 
phones [...], and I wish the Academy would evaluate [...] compensate [...]” (KA23). 

The informants (KA21, KA22, KA23, KA24, KA25, KA26, KA28, KA29) reacted particularly negatively to 
the situation wherein they did not have access to the Zoom license during the second surge of the 
pandemic: “It is bad that educators do not have a Zoom license […], and they have to join student groups 
[…] sometimes they fail to connect to meeting rooms […], a better work was organized during the first 
quarantine when tying Zoom to the instructor” (KA24), [...] disconnected from that license [...] I applied 
for one and was told that not everyone would receive it [...], but there are classes going on – apparently, 
there should be enough for those who deliver lectures, because not all teachers have modules at the 
same time [...], and a group link did not work [...], but I managed to resolve this issue with one colleague 
– he shared his invitation link [...] it disturbs cadets, and we disturb each other [...]. I think that every 
teacher must be granted licensed access before teaching the module” (KA25). 

Seven informants noted that during the quarantine period there was a “constant sharing of experience 
and that […] was very useful” (KA23); however, it was mostly indicated that mutual support was shared 
“[…] informally [...] not all educators tend to share their experiences willingly [...] in an informal 
environment [...]” (KA27). Research participants who exchanged their experiences treat mutual support 
and help positively, emphasizing the special importance of mutual communication: “It is important not 
only to discuss business issues [...] simple human support, or just chatter – sometimes, is crucial, too 
[...]” (KA28). Since in most cases mutual support occurred in the circle of close colleagues – in groups 
of three (or four) people, the informants thought that seminars would be of great avail for all educators 
in which they could share their experiences “and that the specialist could answer certain questions [...] 
sometimes you do not know whether your level of competence is insufficient here if you are facing 
difficulties [...], whether other colleagues are also facing the same difficulties [...]. Needless to say, the 
second thing is that it is always much more expedient to share that good practice in a wider circle and 
listen to some expert opinions or advice [...]” (KA24). 

The majority of the study participants (KA8, KA22, KA23, KA25, KA27, KA29) positively assessed the 
activities of the person being responsible for support in developing MAL teachers’ digital competences 
as well as their information technology skills: “The person in charge responded very quickly” (KA22); “it 
is great to communicate [...], and the support provided is comprehensive [...] can explain and, if 
necessary, send [...]” (KA23). 

4 CONCLUSIONS 
The results of the research showcased that MAL educators were given the possibility to learn and 
develop their digital competencies. Those partaking in the study positively gauged the seminar and 
training – set forth by LieDM from January to April 2020 – for users with different levels of competency. 
What became clear was that newly acquired digital competencies were essential for educators, in that 
the former helped the latter surmount some unexpected challenges posed by the pandemic as well as 
by the transition to online teaching. MAL educators emphasized their personal responsibility and the 
need for autonomous learning. 
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The support MAL educators receive to implement an educational process online by applying necessary 
resources must be improved. On the one hand, the administration should be interested in what 
resources educators need. But on the other hand, educators themselves should more actively express 
their individual and general expectations. One maintains that educators being willing to expand their 
skills whilst utilizing distance learning platforms collaborate in small groups of three (or four) people, 
help each other, and understand the importance of organizing seminars during which they could share 
their experiences with a wider cycle of colleagues and administration representatives. 
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Abstract 
This paper highlights how remote classes support students during enormous educational disruption due 
to the Covid-19 pandemic. During these tough times pre-service teacher undergraduates in the Natural 
Sciences, Biology and Chemistry at the Federal Institute of Education, Science and Technology of Rio 
Grande do Sul (IFRS) Brazil, participated in synchronous and asynchronous meetings. Students (n=44) 
from the Natural Sciences starting remote classes in September 2020, answered questions about their 
learning experiences at the end of the semester. At INTED 2021 we presented a short profile of these 
students and, some perceptions about their online experiences. In this paper (EDULEARN 2021), these 
online-student perceptions are compared with Part A of the Pedagogical Variation Model (PVM, Rogers 
2013) evaluation questionnaire. Three Matrices represent the PVM graphically, based on a Boston (2 x 
2) Matrix format. One of these matrices, the PVM e-moderating (teaching) aspect (Part A), is 
represented by two leadership variables, (i) x-axis, varying degrees of transactional, task-giving (ii) y-
axis, varying degrees of transformational, empowerment/motivation (i.e. 4 Quadrants A, B, C and D). 
From our initial ICERI 2014, collaboration, we recognise how pedagogical leadership, the central focus 
of the PVM, contributes in reducing attrition (drop-out rates) thereby increasing student retention rates. 
We are enthusiastic in promoting pedagogical leadership, comparing an instructivist “teacher-centred” 
approach which we believe is essential for those students who find difficulty to participate in online 
forums, with a “student-centred” approach, i.e. “constructivist” for those actively engaged in collaborating 
in constructing new knowledge, imaginatively together. Researchers (Harasim, 2012; Roseli and Umar, 
2015; and Salmon, 2011, amongst others) provide practical guidelines to ensure online participation. 
Online learning/teaching is a complex undertaking where prior understanding of student’s 
strengths/weaknesses and preferences become paramount when delivering both synchronous and 
asynchronous activities matching students’ e-learning preferences with e-teaching styles. Findings 
about the online-student perceptions are compared with Part A of the Pedagogical Variation Model 
(PVM, Rogers 2013) evaluation questionnaire are described in this paper. The emergence of remote 
classes for pre-service teacher undergraduates alleviated the crisis, whereby teachers developed their 
professional online expertise by reflection/assessment of their online experiences while successfully 
conducting remote classes in the fulfilment of curriculum demands. 

Keywords: Online learning and teaching, e-learning, e-moderating, pedagogical leadership, instructivist, 
constructivist, attrition, retention, collaborative research.  

1 INTRODUCTION  
We are increasingly aware of the havoc to what used to be the normal ways of living caused by the 
global coronavirus pandemic sweeping across our planet. These are tough times. Tougher than we have 
ever imagined before, as the whole world is in ever increasing chaos. By the devastating consequences 
of the coronavirus pandemic, people are beginning to rebuild lives, re-orientate themselves to a ‘new 
normal’ emerging after months of ‘hibernation’. In this paper, to be presented virtually as a full 
conference paper, the authors acknowledge the great difficulties in continuing with their research and 
teaching in the absence of ‘live’ f2f communications with our students. However, with optimism, at the 
point of writing this paper, both researchers are hopeful of the rolling-out of vaccination programmes in 
their own countries, namely the UK and Brazil. 

The researchers of this collaborative paper are well equipped to overcome the challenges in their 
teaching responsibilities through online learning platforms [1], with their experience, expertise and 
willingness to exploit the new emerging learning technologies that are on-stream in our Learning 
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Institutions. Remote learning is not new. Harasim [2] concludes that “it is critically necessary to be 
mindful that ‘history teaches us that theories change more rapidly than practice’.  

The way we do things with our digital natives, however, is. “…they (today’s students) have spent their 
entire lives surrounded by and using computers, videogames, digital music players, video cams, cell 
phones, and all the other toys and tools of the digital age” as noted by Prentsky [3]. So we come to the 
point where we are re-imagining our day-to-day activities. McKinsey [4] reminds us that it will be 
challenging to bring executives (decision-makers) back to their original tasks in the “new normal”. 
Already Somekh [5] illuminates both teacher motivation and engagement together with student 
motivation and engagement; this is also highlighted in the current research with pre-service teachers at 
Federal Institute of Education, Science & Technology of Rio Grande do Sul (IFRS), Brazil. The multiple 
research projects of Kali, McKenney, and Sagy [6] involving teachers as designers of technology 
enhanced learning (TaD of TEL) continue to be an important focus in discovering how student motivation 
and online collaboration may be increased as illustrated in the Pedagogical Variation Model (PVM, 2013) 
proposed by Rogers [7, 8, 9 and 10] where online e-moderators are encouraged to exercise 
transformational leadership by empowering and motivating e-learners. In her early research Rogers [11] 
emphasises the significant importance of a leadership paradigm for e-moderators. Bass [12] gives 
insight to how inspirational leadership creates an environment of increasing effective productivity. From 
this perspective, both transformational and transactional aspects of leadership are viewed be Avolio, 
Bass and Jung [13] not necessarily as opposing strands of leadership, but may, together, bring about a 
practical means of keeping e-learners ‘on task’ as concluded by Rogers [14]. Interestingly Murray and 
Kidd [15] highlights how technologies frame professional learning for students and educators while 
Researchers Laia and Gu [16] use online tools for teaching and personal learning, as do also Rensfeldt 
et al.[17]. It should be noted how Nadler [18] emphasises the necessity of ‘learning from failures’ in 
contrast to ‘sweeping them under the mat’. Rogers [8], recommends the PVM (2013) to be a model for 
decreasing drop-out rates i.e. attrition rates where online lurkers and shirkers are often marginalized as 
“failures”. The matching of preferred e-moderator teaching styles by e-learners to their (e-learner) 
collaborative and knowledge construction capabilities is more likely to increase retention rates than a 
“one size fits all” framework. The following two matrices (Fig.1, Fig. 2) by Rogers [7, 8, 9 and 10] illustrate 
the rationale of the PVM (Rogers 2013). 

 
Figure 1. Matrix 1: PVM (Rogers 2013) Online Teaching Aspect 
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Figure 2. Matrix 2: PVM (Rogers 2013) Online Learning Aspect. 

There are several early studies relating to attitudes comparing and contrasting f2f classroom activities 
versus virtual classrooms [14]. Bycio, Hackett and Allen [19] and Pounder [20] emphasise the 
importance of ‘leadership’ in organizational change. This is no less important when students change 
from f2f classrooms to virtual ones. This research highlights the attitudes of undergraduates when faced 
with remote online learning. Senge [21] draws up “blueprints for an organisation where people expand 
their capacity to create the results they truly desire, where new and expansive patterns of thinking are 
nurtured, where collective aspiration is set free, and where people are continually learning together”. 
The undergraduate sample population experienced a ‘disruptive’ introduction to their learning 
experience, having to learn together to become more familiar with learning remotely. Shank and Childers 
[22] show how asking the right question(s) in the right place lead you to innovative solutions. Shank 
describes “how we think unconsciously using scripts. It is only when this script fails do we consciously 
start to think. He calls this an anomaly”. Interestingly, Rerup and Feldman [22] indicate, like Nadler [18] 
that learning by failures or errors can be productive. It is with this insight that remote learners’ attitudes 
to their ‘expectations’ and ‘experiences’ underpin the outcomes of the present research. The goal of this 
paper is to compare the perceptions about students’ ‘expectations’ and ‘experiences’ in the remote 
classes [23] with the Part A of the online Pedagogical Variation Model (PVM, Rogers 2013) evaluation 
questionnaire. 

2 METHODOLOGY 
During the pandemic times, an online questionnaire was distributed amongst pre-service teacher 
undergraduates in the Natural Sciences, Biology and Chemistry at the Federal Institute of Education, 
Science and Technology of Rio Grande do Sul (IFRS), Brazil, specifically in November of 2020, when 
they were concluding the first semester of 2020 remotely. Respondents were asked about the 
technological access, as well as the perceptions about their experiences in the remote classes [23]. The 
responses were translated from Portuguese to English for analysis. These responses were compared 
with the Part A of the online Pedagogical Variation Model (PVM, Rogers 2013) evaluation questionnaire 
(Fig. 1).  

3 RESULTS 
Online learning and teaching is a complex undertaking where prior understanding of student’s strengths, 
weaknesses and preferences become paramount when delivering both synchronous and asynchronous 
activities matching students’ online learning preferences with online teaching styles. 

To illustrate the Nature of Pedagogical Variation 
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The pre-service teacher undergraduates in the Natural Sciences, Biology and Chemistry at IFRS, Brazil, 
started to have remote classes in September of 2020. The subjects were organized by the institutional 
virtual learning environment (VLE), Moodle. The remote classes could be conducted by Moodle 
(synchronous and/or asynchronous) or by online web conferencing platforms, depending on the 
strategies chosen by the teachers for each subject. The academic semester started in September was 
finished in December of 2020. At the end of November the students answered some questions about 
these classes and their perceptions and experiences with those remote classes.  

Following we present some data from the answers about students' perceptions and experiences in the 
remote classes and our inferences by matching them with the PVM. The first two questions were about 
the study routine (Fig. 3) and the ease of taking remote classes (Fig. 4). About being able to establish 
an organized study routine, 29 (65. 9%) students indicated “agreed”, however, 10 (22.7%) “disagree” or 
“totally disagree” about it (Fig. 3). From the experience with the remote classes, the students’ 
perceptions about the ease of taking them show that only 20 (45.4%) “agreed” or “totally agreed’ that 
they were “easy to take”; 15 (34%) students pointed out to be “uncomfortable” (considering the 
“disagree” and the “totally disagree”) with the remote classes. These data suggest that students feel 
more comfortable with face-2-face classes and more traditional models of teaching and learning.  

Comparing these results with the Part A of the online Pedagogical Variation Model (PVM, Rogers 2013) 
evaluation questionnaire show interesting results, as ‘independent’ e-learners (65.9%) prefer to have 
organised study routines with established times for remote classes, and they find ‘easy’ (45.4%) to 
participate where task-giving is plentiful. 

 
Figure 3. Perception about the study routine. 

 
Figure 4. Perceptions about the ease of taking remote classes. 

Organization, strategies and methodologies adopted in the remote classes were evaluated by students. 
Regarding the number of materials and activities proposed by the teachers 33 (75%) students indicated 
that they were sufficient for their learning, and 5 (11.4%) students indicated that they were not (Fig. 5). 
About the kind of materials and activities proposed by the teachers 31 (70.4%) students indicated that they 
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were suitable for their learning, and 10 (22.7%) students indicated that they were not (Fig. 6). Similar 
results were found about the organization and clarity of the activity that needed to be done (Fig. 7). 

 
Figure 5. Perceptions about the number of the activities. 

 
Figure 6. Perceptions about the kind of the materials and activities. 

 
Figure 7. Perceptions about the understanding of the activity.  
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From the perspective of the PVM and from these answers we identified that: a ‘constructivist’, student-
centred, online synchronous environment is enjoyed by those using the online facilities such as text 
‘chat’ boxes and speaking through their own ‘unmuted’ microphone; and, a smaller number of students 
prefer an ‘instructivist’, online non-synchronous i.e. asynchronous environment being timid to use text 
‘chat’ boxes and microphone, showing ‘indifference’ to participation.  

Synchronous meetings were specifically evaluated by the last questions from the perspective of 
students’ experience. First, about the effective students’ participation in these classes, considering 
manifestations by microphone and/or by chat (Fig. 8); and, about the importance of the synchronous 
meetings to the students’ motivation (Fig. 9). 

 
Figure 8. Perceptions about the participation in the synchronous meetings. 

 
Figure 9. Perceptions about the motivation from online classes.  

Regarding the active participation in the synchronous meetings 31 (70.4%) students indicated to 
participate usually speaking or chatting (Fig. 8). Evaluating the importance of synchronous classes for 
the motivation 40 (90.9%) students answered they were important (Fig. 9). From these results, we can 
infer that students prefer the face-2-face classes, maybe because they were not prepared to have 
remote classes in relation to (auto) organization, domain of digital tools, learning autonomy. Besides, it 
is clear that students have enjoyed synchronous online meetings. These are closer in mirroring the 
model of face-to-face classes.  

Very few e-learners find difficulty in logging-in to remote classes. Again, 23% are unhappy with their 
remote class study routine, and 34% finding remote classes ’difficult’. An interpretation for this might be 
that these e-learners have been unable to accommodate fully to online learning, preferring face-2-face, 
in-person learning.  

Finally, there is evidence that 70% show willingness to accept collaborative knowledge construction with 
differing degrees of task-giving, some preferring ‘more tasks’ while other preferring ‘fewer tasks’. 
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4 CONCLUSIONS 
These research findings indicate that during the globally Covid-19 challenging, educationally disruptive 
times, the emergence of remote classes for pre-service teacher undergraduates helps to alleviate the 
crisis, whereby teachers are prepared to develop their professional online expertise through reflection 
and assessment of their online experiences while successfully conducting remote classes in the 
fulfilment of curriculum demands. 
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SPEED, INNOVATION, AND ADAPTABILITY AS PILLARS FOR 
SUCCESS: EUROPEAN UNIVERSITY CYPRUS' TRANSITION TO 

EMERGENCY RESPONSE TEACHING THROUGH ONLINE 
INSTRUCTION DURING SPRING 2020 SEMESTER 

L. Louca, K. Mavrou, M. Vryonides, L. Symeou 
European University Cyprus (CYPRUS) 

Abstract 
This is a paper describing in detail how, over a 7-day period, more than one thousand Spring 2020 
semester conventional courses at the European University Cyprus transitioned to being offered remotely 
in response to the COVID-19 pandemic. The paper describes how four pillars, already in place, played 
a key role in transitioning to Emergency Remote Teaching (ERT) and finishing the semester on a timely 
fashion. The paper also discusses a series of policy decisions and strategic actions that played a key 
role, as well as the role of implementing digital tools that enabled sustainable quality of the delivery of 
online courses and exams.  The paper concludes by describing how throughout the semester several 
groups in the University played a key role in this transition, mainly to support all faculty in transferring 
conventional courses to ERT at three levels: technical, pedagogical and policy formulation. 

Keywords: Higher education, Emergency Response Teaching, Online instruction, Online tools, Covid-
19 pandemic. 

1 INTRODUCTION 
On the afternoon of March 10, a message from the President of the Council of European University 
Cyprus (EUC) announced a campus-wide closed-down and the temporary suspension of teaching of all 
on campus delivery courses (i.e., all courses of conventional programs of study(1)), following the Cyprus 
government’s announcement for suspension of all education activities in the country due to Covid-19 
pandemic. The following days, the government announced a country-wide quarantine beginning on 
March 16. On March 11 (Wednesday), the Rector and the President of the EUC Council announced, 
among others, the decision by the EUC Crisis Management Team to transfer all 1040 campus-taught 
courses in an online form through Emergency Response Teaching (ERT) [1], beginning on March 16th 
(Monday), which gave a window of 2 business days for this transfer. Academic staff was requested to 
move all their courses fully online and communicate this information to their students. This affected a 
total number of 4092 students enrolled in conventional programs of study. On March 16, the Vice-Rector 
of Academic Affairs announced the extension of this decision for the whole Spring 2020 Semester, along 
with details on University policies, support materials and organization of online trainings for the academic 
staff where thereafter disseminated. By the end of the week, March 20th, more than 90% of students 
enrolled in conventional programs of study were regularly participating in their courses, now offered 
online. 

To support this migration to ERT, the University utilized a number of existing working groups and 
committees, and structures which were relevant to the pandemic response. At the management level, 
the Rectorate Committee, the Executive Committee, and the Crisis Management Team worked on a 
continuous basis to address all the needs, respond to the government’s directives and announcements, 
and comply with the Cyprus Agency of Quality Assurance and Accreditation in Higher Education 
(CY.Q.A.A.) and the Ministry of Education, Culture, Sport and Youth decisions for tertiary education and 
support any needs at that level. At the technical level, the Department of Information Systems and 
Operations worked for enabling a smooth transition of the courses in an online mode. At the pedagogical 
level, the Office of the Vice-Rector of Academic Affairs via its Digital Enhanced Learning Committee 
worked to implement a specific policy for ERT and support academic staff and students in this transition. 
In June 12th, after the completion of online exams for all courses and the announcement of final grades, 
over 95,5% of students have successfully completed their courses of Spring Semester 2020 (as 
opposed to 91,5% during Spring Semester 2019). 

Following a growing reporting of similar efforts elsewhere [2], this is a paper describing the EUC’s 
processes of on-line transition of conventional programs courses taught in Spring 2020 due to Covid-19 
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[3]. The paper has been structured to present what we now describe as a success story of ERT during 
Spring Semester 2020 that was a result of a combination of technological tools, resources, prior 
experiences and existing policies that were already available and/or in place prior to the Covid-19 
pandemic in March 2020, as well as a close monitoring by the University leadership, and support 
provided to faculty members and to students alike. The paper describes the organizational structure that 
allowed for group collaborations, critical decisions made by the groups involved, along with the key goals 
and the challenges they had to address. Finally, examples of tools and support implemented during the 
transition period are highlighted. We also highlight certain pillars that allowed EUC to make such a 
successful massive instructional transition. 

2 INSTRUCTIONAL MISSION OF EUC 
EUC was founded in 2007 and developed out of Cyprus College, which was established in 1961. Today, 
EUC operates five Schools, namely, the School of Humanities, Social and Education Sciences, the 
School of Business Administration, the School of Sciences, the Medical School, and the School of Law, 
with a stated mission “to educate students for successful careers and life achievement, to understand 
and serve the needs of society, and to create knowledge through research and innovation.”  

Part of the EUC’s strategic planning has been directed on its education mission focusing on educating 
and empowering students for successful and fulfilling careers, with a vision to be established as one of 
the leading universities in the region, offering Excellence in Teaching, Research and Service with a 
strong student focus.  Throughout the past 13 years, the EUC has established a reputation for quality 
education with a sharp focus on the employability of its students, and has been recognized for its 
investment in high-tech infrastructure and engagement with industry and society. EUC is also globally 
recognized for its innovative programs and services, student outcomes, sustainability initiatives and 
operational effectiveness. Its education vision includes a student-centered and graduate focused 
approach, using cutting edge education approaches committed to excellence that will enable graduates 
to excel in the industry and the society. This profile is also interpreted into maintaining and strengthening 
the student learning experience where the pursuit of knowledge is valued for its own, and harnessing 
the creativity of all (students, faculty, administration personnel, and alumni) to address the challenges 
and needs of a fast changing world.   

As part of the implementation of its education mission, the Office of the Vice-Rector of Academic Affairs 
runs on an annual basis a 35-hour induction professional development program offered to all newly 
hired academic staff. This program is compulsory for new full-time academic staff, whereas it is voluntary 
for part-time instructors. It is usually offered in three parts in September, January and June and it is 
annually revised based on the feedback provided by participants through an evaluation questionnaire 
delivered at the end of each part of the program. The program is organized by the ad-hoc EUC Faculty 
Development Program Committee. Since its initial implementation the content of the program aims at a 
pedagogical training of academics, acknowledging the gap identified by the European Commission [4] 
in higher education instructors’ pedagogical training. Thus, the program focuses on pedagogical 
capacity building of instructors by concentrating on various aspects on teaching and learning in higher 
education. At the same time, an ongoing professional development program is also organized on an 
annual basis which is specifically addressed for both full-time and part-time academic staff. The content 
and topics for the program are also decided based on the feedback and evaluation of the EUC Faculty 
Professional Development Program and requests of contemporary issues and initiatives from the 
Schools and Academic Departments. Following the current trends these topics include, but not limited 
to pedagogies in higher education which involve current trends in e-learning and digital technologies [5], 
inclusive pedagogies [6], contemporary blended learning approaches [7,8], online learning [9] and 
synergetic learning communities [10]. 

3 CONTEXT: EUC’S STRATEGIC ACTIONS AND POLICIES PRIOR TO COVID-19 
A series of decisions, actions and University policies involved in the ways the University managed the 
Covid-19 crisis in Spring 2020, are described in this section.  

In 2013, following the approval of a new legislation by the House of Representatives that enabled 
Cyprus’s universities to offer distance learning programs of study, the EUC launched a Distance 
Education Unit, offering programs of study in a small number of different fields via a distance learning 
mode of instruction. At the beginning of the effort, only a handful of postgraduate level programs were 
offered via this methodology. Over the years, the programs offered through a distance learning mode 
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increased in numbers to include more postgraduate programs and some undergraduate programs; there 
was also an increase in numbers of students enrolled in these programs.  

Two decisions underpinned the delivery of the programs offered through the Distance Education Unit. 
First, the Department of Information Systems and Operations decided to acquire a University-wide 
license for the Blackboard Learning Management System (LMS) as the tool to be used for programs 
and courses offered via the Distance Education Unit. The purchase of the Blackboard Learning 
Management System included the Blackboard Collaborate tool for live interaction, webinars, online 
lectures, etc. with students. Both tools played a key role in the University’s capacity to respond to the 
Covid-19 crisis, by enabling the University to use them from day one of the Covid-19 lockdown (Pillar 
1). Since 2013, Blackboard has been the University’s official online LMS. Developed from a learning-
centric perspective rather than a technical administrative perspective, Blackboard enables instructors to 
enhance their face-to-face teaching and their students’ learning by providing an online environment to 
distribute materials and encourage collaboration and interaction, both within and outside the classroom. 
Second, the EUC’s Committee of Internal Quality Assurance (CIQA) appointed the ad-hoc Team of 
Pedagogical Planning of Distance Learning Programs of Study, to develop the framework of pedagogical 
approaches to be used in distance learning programs of study. This policy followed the guidelines of the 
CY.Q.A.A. announcements and the Ministry of Education, Culture, Sport and Youth related legislation. 
The Team’s terms of reference included the enhancement of its involvement in all internal quality 
assurance related procedures and decisions that relate to the University’s distance learning programs 
of study. The Team aims to improve the learning experience of distance learning students through its 
active and qualitative support of the University’s distance learning programs of study and is responsible 
for supporting Schools in:  

- monitoring and evaluating the distance learning programs of study 
- the pedagogical planning of new distance learning programs of study 
- the design and evaluation of educational materials for the distance learning programs 
- the support and feedback processes to the students 
- the pedagogical use of digital learning technologies 
- the technical training and support of instructors 
- the interaction between staff and students. 

Following these decisions, the Distance Education Unit along with the Office of the Vice-Rector of 
Academic Affairs began a professional development program for the academic staff throughout the 
campus who were directly involved in teaching distance learning courses or who were expected to teach 
in these programs in the future. The program included training on the teaching methodologies used as 
well as technical training on using the Blackboard LMS. This was a second important factor that had a 
key role in the process of ERT (Pillar 2). By 2020 over 50% of the faculty underwent training on the 
platform and its Collaborate tool for live interaction enabling a smooth transition from conventional to 
online instruction in Spring Semester 2020. 

In 2014, as part of its green policy, the Director of the Department of Information Systems and 
Operations announced the banned of all printed materials given to students (including PowerPoint 
weekly hand-outs, course outlines at the beginning of each semester, etc.), and as a result, instructors 
of conventional courses were offered the use of a Moodle platform already in place since 2007, which 
they would use to deliver any materials to conventional students. Since its introduction to EUC faculty 
in 2007, EUC Moodle has been used as a tool to support and enhance students’ learning experience. It 
has mainly been used for the conventional courses of the University. Moodle is an open source web-
based LMS that allows (and monitors) users (instructors and students) to access course materials online 
and make use of a number of useful embedded or add-on tools to enhance users learning experience. 
It brings the dynamics of a classroom environment into the web and allows users to interact both in a 
“virtual classroom” as in “standard classroom”. This provided both instructors and students the benefit 
to access course content, materials and (increasing digital) recourses from anywhere, at any time. In 
this sense, the focus of the University since 2014 has been towards developing Moodle courses as fully 
interactive classrooms where users may be involved, i.e., in online group discussions or collaborative 
group work, whereas, in other courses material may be presented as a structured set of files (such as 
pdfs, Word documents and PowerPoint presentations). Over the years, the EUC Moodle platform has 
been universally used by instructors, who have been using this LMS not only for delivering materials to 
students (such as PowerPoint presentations, readings, and reflections), but also offering ways and tools 
for students to deliver their course assignments. Analytic student grades at the end of each semester 
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have also been provided through this LMS. This was a third factor we have identified contributed to the 
successful ERT transition in March 2020 (Pillar 3). 

In Fall 2015, the University launched another initiative, namely the Hybridity Project, which focused on 
a small number of selected courses, in an effort to integrate distance learning approaches, 
methodologies and digital tools that could support teaching and learning on campus face-to-face 
courses. This was based on research evidence [11,12] that indicates how systematic methodologies of 
integrating technologies of learning, instruction and communication in face-to-face programs, to engage 
students in technology-enhanced learning can offer added unique benefits and experiences related to 
active learning and more effective learning outcomes. Integrating online interactive activities into 
courses achieves a number of goals, such as increased involvement of students in learning activities 
and solving a number of distracting logistics, especially by offering course materials through mobile 
technologies, such as laptops, tablets and smart phones [9]; continuous interaction of instructors and 
students through each week (and not only during lecture time), synchronous and asynchronous 
discussions, communication and feedback channels on various levels; learning activities and interactive 
learning online, in asynchronous or even bichronous form [7] which allows students to organize their 
weekly programs more flexibly. The project progressively involved a number of faculty who developed 
know-how and technical abilities for using digital tools in their teaching. The involvement of courses in 
the Hybridity Project was based on the degree in which faculty felt that these approaches and tools 
would be beneficial for their courses and their students.  

In Fall 2018, the University upgraded the above scheme, launching a new more global initiative, the 
Digital Enhanced Learning (DEL) Project. This project has a 5-year plan to define and implement a 
comprehensive strategy for (a) integrating digital solutions into all the conventional courses offered at 
the University; (b) restructure organizational processes; (c) training of teaching staff and students; (d) 
development and adaptation of digital material; and (c) ensuring the availability of the latest 
developments in digital education technology. 

The DEL Project, soon developed into a policy, aiming at substantially improving student learning 
experiences throughout conversational courses by providing students with enhanced learning 
experience; that is, better, more meaningful, more useful and more valuable experience with cutting-
edge knowledge of each course’s field. The project aims at increasing student active and meaningful 
engagement in courses throughout the week and beyond lecture time, ultimately seeking to build 
communities of learners in each course beyond the in-class meetings [10], that would include students 
meaningfully keeping in touch with each other, course materials and the instructor throughout each 
week, providing enhanced opportunities for student peer feedback and collaboration, through latest 
developments in digital education technology.  

The DEL project focuses not only on the transformation of student learning, but also on the 
transformation of instructors’ teaching and pedagogical practices and attitudes [13], by providing added 
(and as important, not replaced) pedagogical value to activities and/or tools used in courses, resulting 
in a restructuring of the participating courses in ways that have added value by utilizing new, cutting-
edge technology-mediated tools. Preparation of instructors [13, 14] and understanding of the ecosystem 
of technology integration in higher education [15], through targeted and high-quality professional 
development [5] is essential for this transformation. Hence, the 5-year plan includes getting on board 
each semester new numbers of faculty that undergo pedagogical professional development and 
technology-related training in order to upgrade their teaching approaches and their students learning 
experiences according to the project. Blackboard LMS is used for the organization of courses involved 
in the DEL project each semester.  

At the same time, from its inception, the DEL project took the form of a peer-supported initiative. Initial 
training was provided both by technical personnel from the Department of Information Systems and 
Operations as well as academic staff who were already knowledgeable in the pedagogical approaches 
of the project (mostly due to their PhD studies, having been teaching distance learning courses, and/or 
their research expertise and agenda). As the project evolved through 2019, more and more members 
of the academic staff were willing to share their own expertise, experiences and examples of ideas 
implemented in their courses. As a result, in the annual meeting of January 2020, the DEL project 
evolved as an initiative in which instructors utilized digital technologies to provide learning-centered, 
student-centered, assessment-centered and learning community-centered courses.  

As the main principle of the project, it was communicated that in terms of student learning, one size 
does not fit all. This implied that conventional courses ought to include a variety of collaboration types, 
a variety of learning activities, active learning, increased students’ engagement to course activities 
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throughout the semester, interaction between peers, students, the instructor and the course materials. 
This suggests that students in the courses ought to be given an active role and voice, provide 
differentiation of activities and develop a course context that -along with the instructor- is flexible, 
following student needs, difficulties, etc. The ongoing DEL project was the fourth factor that contributed 
to the University’s readiness to ERT in March 2020 (Pillar 4). 

4 SPRING 2020 SEMESTER COVID-19 POLICY PRIORITIES, CHANGES AND 
IMPLEMENTATION 

To better understand how policy priorities, strategic decisions and changes, key actions and 
collaborations unfolded during Spring 2020 Semester, data in the form of emails, publicly available 
materials, and internal documents were collected. Data that we coded and present below were used to 
inform instructors of tools, resources, decisions and responsibilities. Based on those materials, and 
following a similar approach with [2] work, data were coded for goals, decisions, actions, and 
communication. All authors coded all data, and disagreements were resolved over discussion. What 
follows is a detailed description of the findings derived from this analysis. 

On March 16, the EUC Vice-Rector of Academic Affairs announced the beginning of remote ERT for all 
campus-taught courses, for delivering online all Spring Semester 2020 conventional courses. In his 
message, he noted that all academic staff ought to provide all conventional program courses remotely, 
avoiding visiting the University campus for teaching, meeting with students or any other purposes. 
Additionally, all synchronous online lectures ought to take place during the same time based on the 
semester’s schedule of classes and to be recorded for student future reference using the Blackboard 
Collaborate tool capabilities for recoding, storing and accessing of recorded lecture sessions [16]. The 
Department of Information Systems and Operations incorporated the Blackboard Collaborate in Moodle 
for all Moodle-based courses. Instructors also were called to maintain and report a record of 
synchronous online lectures student attendance, using the Blackboard Collaborate tool features. During 
the rest of the semester, attendance was recorded on a daily basis, and reported by instructors on a 
weekly basis during the semester, as a monitoring mechanism of student participation in online classes. 
Lastly, the Vice-Rector of Academic Affairs informed that the academic staff should maintain and hold 
their office-hours online, according to the existing instructor’s weekly office-hours schedule. Office hours 
were regularly conducted using teleconferencing tools available, upon students’ requests as one-to-one 
or group consultation and support sessions, similarly to the way they would have been implemented 
while on campus.  

Immediately after the announcement of ERT for all conventional program courses, the DEL Committee 
with the support of the Department of Information Systems and Operations organized three academic 
staff professional support sessions on how to use the Blackboard Collaborate tool for live 
teaching/lecture sessions, especially for instructors that did not have any previous experience of the 
tool. These sessions focused on the various features and capabilities offered by the Blackboard 
Collaborate tools in order for the instructors who were not familiar with the tool to identify useful ways to 
engage their students during online lectures.  As current research provides evidence that mere use of 
technological tools cannot, in and of itself promote learners’ participation and engagement [11], the 
training sessions focused on ways and ideas of designing technology-enhanced learning activities that 
would provide different forms of interaction: interaction with the learning content, interaction with the 
instructor, interaction between students. Active participation and engagement throughout weekly 
sessions and beyond, was the underlying idea highlighted during training. Thus, instructors were 
encouraged to provide opportunities for students to interact, either individually in the class plenary, or in 
small independent groups. Such ideas included, for example, contribution in shared questions (e.g. 
using intergraded polls, or external tools of engaging large audience numbers such as Mentimeter or 
Kahoot), group work on collaborative shared documents (e.g. Wikis, Google Docs, OneDrive 
documents, Canvas), peer feedback activities (e.g. using Moodle rubrics, commenting tools in shared 
documents, discussion forum), as well as encouraging the use of annotation tool during online lecturing. 
To further support the faculty community, key university personnel including technicians from the 
Department of Information Systems and Operations, academic staff members of the DEL Committee 
and directors of various units and departments of the university involved, participated in a series of 
webinars from Blackboard Inc. in order to get up to date about new tools and capacities of the live 
collaboration tools used for weekly lectures and further disseminate this information among the faculty 
community of the University. 
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On April 6th the Office of the Vice-Rector of Academic Affairs announced the framework of online mid-
term exams for Spring 2020 conventional courses. Following the suggestions of the DEL Committee 
which adhered to the quality standards and guidelines of the CY.Q.A.A., the mid-term exams were to 
be conducted online. The message contained three pieces of important information: (a) information for 
preparing the exams; (b) information regarding the delivery of the exams; and (c) suggestions as far as 
the structure of a typical online mid-term exam. The message contained academic information put 
together by the Office of the Vice-Rector of Academic Affairs and the members of the DEL Committee, 
and technical information by the Department of Information Systems and Operations. 

The announcement of the framework of mid-term exams was also accompanied by a number of 
guidelines related to how to inform students about the nature of the online mid-term examination and its 
procedures, as well as manuals on how to create exams online using the two LMS used at the University. 
The message also suggested the administration of a mock exam in all courses prior to the actual mid-
term exam, in order to provide students with the experience of how the exam will look like, and more 
importantly, how to resolve any technical problems prior to the actual exam. The Vice-Rector informed 
the academic staff community that as per the announcement of CY.Q.A.A., mid-term exams would take 
the form of open book examinations, and thus reminded the academic staff that all questions (regardless 
of their type) used in the mid-term exam should be designed for open book exams. The message also 
contained information needed during the exam, such as technical tips to monitor student progression 
and how to address any student questions during the exam, the ways that students were expected to 
submit their completed exams, and so on. Information about the structure of a typical online exam, in 
ways that adhere to the University framework for online mid-term exams, was also provided and the 
application of University regulations concerning students’ non-participation in these exams was clarified. 

To further support the implementation of this policy, during the following days two additional 
interventions into the process took place. Firstly, on April 2nd a new dedicated page on EUC’s website 
for online transition due to Covid-19 for faculty and students was launched. The webpage contained all 
necessary information and guidelines for students and instructors including info about how the LMS 
could be used for learning activities, the format of the mid-term exams, as well as manuals and videos 
of how students could use Moodle and Blackboard. The webpage actually consisted of a repository and 
a reference resource for all information disseminated by the Office of the Vice-Rector of Academic 
Affairs, frameworks, description of processes as well as technical information about the application of 
those frameworks, online training session for students and faculty, as well as archive of all trainings 
since the transition to ERT. The webpage also contained information about how to access technical 
support by the Department of Information Systems and Operations, both by telephone, email and live 
online support 8am-9pm, 7 days per week. Secondly, during the first 10 days of April, three additional 
online trainings took were organized by the DEL Committee and the Office of the Vice-Rector of 
Academic Affairs with the support of the Department of Information Systems and Operations, for all 
academic staff on how to develop online mid-term exams.  

On April 7th the University sent info to all students of conventional programs of study about their mid-
term exams explaining how the rest of the semester would look like. Information on how the near future 
implementation of the online final exam framework was also provided. At the time, measures and 
guidelines reached the issue of exams, discussions also turned into the accommodations for students 
with disabilities and special educational needs. Hence, on April 9th the Office of the Vice-Rector of 
Academic Affairs announced how the existing disability-relevant regulations and framework would be 
applied to online/remote mid-term and final exams, as students eligible to accommodations and support 
(e.g., sign language interpretation, differentiated and/or simplified language exam questions, oral 
examination) should receive those during online and remote examination procedures as well.  The 
Committee for Students with Special Educational Needs, already established at EUC prepared a 
document with guidelines and accessibility requirements, which was communicated to all instructors. 
The policy described the procedures to be followed by the instructors and the students prior and during 
the examinations, adapted to the new situation and Covid-19 pandemic conditions.  While this 
framework was implemented with success, challenges with respect to instructors’ disability and e-
accessibility awareness and relevant competences, as well as availability of accessibility digital tools 
and assistive technology remained a concern during online classes for Spring 2020. However, the EUC 
has taken this into consideration during the preparation for the following semester, especially in the 
design of the new professional development plan [6].  The analysis on accessibility and disability issues 
goes beyond the scope of this paper. 

On April 28th the Office of the Vice-Rector of Academic Affairs announced the framework of final exams 
along with the purchase and implementation by the Department of Information Systems and Operations 
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an e-invigilation software (LockDown browser platform Respondus), along with a timeline for the exam 
preparation and technical support. The message also provided the timeline of the preparation of the 
exams in order to resolve in a timely fashion all academic and technical difficulties encountered by 
instructors. On the week that followed, three technical training sessions for Respondus for the two LMSs 
used at the University took placed, organized by the Office of the Vice-Rector of Academic Affairs and 
implemented by the DEL Committee and supported by the Department of Information Systems and 
Operations. On May 5th a peer session about adapting content and good examples of online exams from 
instructors from various programs of study was organized by the DEL Committee. On May 7th the 
University informed students about the framework of the final exams, explaining how and when they 
would be conducted, and on May 20th, a Q&A online training session about online exams for faculty 
members was organized by the DEL Committee.  

During the two weeks of exams (May 25–June 5), instructors were asked to report on a daily basis 
student participation and technical issues with the exams. In exceptional cases, the framework of final 
exams provided the opportunity to students to sit for their final exam in a face-to-face mode at a later 
stage. During that exam period the Department of Information Systems and Operations tripled the phone 
lines for faculty and student support in order to resolve any technical issues occurred during the exams. 

5 DISCUSSION 
Reporting and analyzing our own institution’s responses taken to address emergency situations, 
provides essential insight of policies and practices, and identifies information on gaps and support that 
can inform and encourage peer learning [17]. Already published European and international reports on 
impact, perspectives and responses seem to identify comparable strategies and responses, as well as 
experiences and concerns (e.g., reports by the International Association of Universities, the European 
Association for International Education, Technical Reports by the European Commission, individual 
higher education institutions reports), while “ the large majority of countries around the world educational 
institutions have decided to temporarily suspend in-person instruction and move to a remote learning 
model of delivery” [18]. 

In this paper, our outline of EUC’s transition of 1040 Spring 2020 semester conventional courses to ERT 
consists of our reflections on how processes and collaborations allowed critical decision making and 
actions in unpreceded circumstances, which may assist our own community, as well as peer academics 
and policy makers elsewhere in formulating relevant interventions and action plans. Throughout this 
process, we suggest that three main underlying themes played a key role in this successful process. 
The first theme is the speed of the response. As per our description of the process, the transition of 
teaching conventional courses to ERT took place over a window of 2 business days – in a week’s time 
all conventional courses were transferred to an online mode and the majority of students regularly 
participated in their courses by the end of the first week of this transition. Additionally, all work, 
collaborations, and key decisions of all the involved committees throughout the semester, followed the 
progression of the courses along with immediate responses of gaps or problems (e.g., mid-term and 
final exams, support of students with special education needs) identified in a way that they were all 
resolved withing a few days, without putting on hold any teaching that was required to complete the 
semester. The second, and related theme is innovation [19]. In all the work and decisions made 
throughout the semester, people involved tried to use technical and pedagogical knowledge to identify 
the best, innovative solution to each situation. This provided that in all decision making, people involved 
had a mixture of management, pedagogical or technical expertise in order to define the best possible 
solution on all these levels. The third theme refers to adaptability [19]. Adaptability is directly related to 
the four pillars that we have identified above that played a key role in this process. These included the 
presence of two LMSs widely used at the University, as well as professional development and training 
provided to a significant number of faculty; technical and pedagogical experiences by faculty due to the 
existence of distance learning programs of study; prior campus-wide use of Moodle (more than 90% of 
the Spring 2020 Semester courses had had a Moodle page before the Covid-19 lockdown); policy and 
professional development and training provided already under the DEL project on digitally enhancing 
pedagogical approaches in conventional courses. In other words, we suggest that EUC had a great deal 
of expertise, policies and technology in place that was utilized and adapted to make the transition to 
ERT smoother.  

4161



 

 

5.1 Pedagogical underpinnings during Emergency Response Teaching for 
Covid-19 

As in all education settings, a learning environment traditionally consists of people, technologies, 
architecture, room furniture, room layout, and physical objects, all within a particular social and cultural 
environment. However, structures such as the bell schedule, the sitting time, the instructor directing 
learner’s interactions with content are not in place in distance learning contexts [20]. Distance learning 
education traditionally holds qualities that are unique to remote learning and independent studies, some 
rooted back in the 19th century. Though we acknowledge that the advent of new technologies e-learning 
and online learning is often connected to distance learning education, in the digital era this is extended 
to implementation of digital enhanced learning in face-to-face or blended learning approaches. 
Consequently, some attributes and structures of the traditional learning environments, that would be 
more flexible in distance learning education, are necessary to be maintained when online learning is 
merged with conventional education programs and settings.  Hence, the biggest challenges that ERT 
has forced educators all over the world to face was how to create an online learning context that is 
meaningful for learners, but at the same time keep these kinds of attributes. This is often the point 
highlighted in recent reports, emphasizing the challenges of the fact that what has been provided by 
most universities “was not a distance learning, but an emergency remote provision” [21]. In other words, 
transferring learning from the conventional/traditional classroom to an online context has the burden of 
completely re-designing learning in a way that most likely shares the same goals and competences with 
traditionally offered educational activities, but in a way that utilizes new online contexts, tools and 
materials in a way that will still be meaningful to learners.  

Previous experience and level of familiarity with specific digital learning tools is essential for their 
effective implementation in reformed learning settings. At EUC, the pre-existence of the DEL project and 
policy focused on the conventional programs, and the immediate activation of the DEL Committee with 
the outbreak of the Covid-19 pandemic established a grounded digital culture. The communities of 
learning which started by the DEL project proved valuable for instructors to devise solutions with the 
use of technology, and for students to easily adapt. This kind of previous experience and expertise as 
well as the readiness of the professional development mechanisms at the university, facilitated the shift 
from conventional to online classes fast and effectively, despite the unprecedented challenges posed 
by the emergent situation [3]. Overall use of technology enhance learning has grown over the recent 
years, and as other data and reports indicate [21, 22]  universities that had developed digital enhance 
learning policies and practices further were most probably more prepared for the ETR than others which 
were still planning a more systematic and strategic employment of such provisions. 

ENDNOTES 
(1)   EUC is officially using the term ‘Conventional Programs’ as a distinction from ‘Distance Learning 
Programs’, to define academic programs offered on-campus. The term is used in this paper accordingly. 
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MORE PERSONALIZED ATTENTION TO STUDENT WELL-BEING IN 
HIGHER EDUCATION 

M.J. Myers 
Queen's university (CANADA) 

Abstract 
Dramatic increases in students’ mental health issues have prompted administration to recently 
implement an even greater concentration on well-being. Paying closer attention to all students involves 
what corresponds to individual support and instructors find themselves behaving like personal coaches 
and ensuring that no one is left behind. This entails increased awareness and additional interventions. 
Not only does this create an additional workload in terms of time involved but also the added complexity 
causes more stress to instructors. Instructors have to take compulsory workshops and are left to their 
own devices to rework their courses and their different approaches to learning and grading.  

The method used is empirical and qualitative in nature. The study involves the analysis of an instructor’s 
teaching journal notes over one year of on-line teaching, to uncover a number of issues related to this 
situation. This also involved case study throughout the journal notes. In all, 12 cases were identified. 
These are described and steps taken are listed. 

The results show positive outcomes in nine situations while three cases remained problematic. Among 
concerns in the findings there are questions regarding additional time involvement without added 
instructor support, miscommunication between administration and instructors, and two students leaving 
the program. Among positive outcomes there are the successes of nine of the identified students added 
to all the others in the courses, increased peer support and interactions, and increased engagement 
and motivation for learning. 

Overall, the extraordinary support requested from instructors is absolutely necessary as it shows 
improved outcomes. Only time will tell if the amount of supplementary effort is acknowledged even if it 
not been rewarded. There is no doubt that with on-line teaching, instructors will need a reprieve or burn-
out might follow. 

Keywords: Attention to mental health, personalized support, case studies, increased engagement. 

1 INTRODUCTION 

1.1 General considerations 
Mental health issues are increasing in the Canadian population and have prompted university 
administration to recently require a greater emphasis on well-being in classes taught. 

In higher education in Canada, with increasing numbers of refugees, new developing situations are not 
fully understood. Mental health is paramount for learning and well-being. Some students may display 
knowledge deficits and emotional barriers. Various groups also carry the scars of peoples who have 
suffered through a history of repression and colonization. Compulsory training for Faculty members 
includes learning three steps, with first, the need to observe student groups for signs of distress and 
continue to monitor for situations requiring attention possibly evidenced by inattention or isolation. We 
are also told what to do and what to say in four moves including how to approach the student, to listen, 
to support and to refer. The third step includes strategies to make a good referral and we were given a 
poster with a series of numbers for various types of helpful contacts. Workshop training includes learning 
to: a) observe situations requiring attention (disordered eating, changes in mood or behavior, learning 
and academic challenges, assault and harassment) plus other signs of distress, b) know what to do and 
say (approach, listen, to support and to refer), c) learn ways to make a good referral and what to do if 
the student says no to a referral. We are asked to be proactive, required to be responsive and this also 
takes practicing and increased sensitivity.	
For all the cases listed below the steps advocated by the university were implemented and main aspects 
are presented to bring about insights on various situations. 
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1.2 Theoretical background 
Various researchers have made recommendations as regards special education needs [1], issues in 
multicultural contexts [2] [3], yet there are additional areas for concern, especially as regards mental 
health. There are issues in our classes around emotional, cognitive, social and moral developments. In 
addition, factors brought by students coming from various socio-economic backgrounds and culturally 
and linguistically diverse families plus additional trauma [4] increase the need for more personalized 
attention paid to students [5]. 

As a result, the implementation of active and deep listening has been advocated [6] [7]. Dr. Himelstein 
is a proponent of trauma-informed mindfulness and proposes three steps for Building Authentic 
Relationships (BARs) for instructors: skillful self-disclosure, listening with full attention and establishing 
and maintaining clear boundaries. All instructors now have to be their students’ personal supporters, 
watching for any issue they might have and helping them in their time of need. Ministry of Education 
guidelines in Ontario have on their cover the inscription “support every child, reach every student”. There 
is indeed a dire need to do so, especially when students are dealing with special circumstances. 
Instructors get some training in awareness-raising through a few workshops, mostly on-line and some 
in person. This includes first, the need to observe student groups for signs of distress at initial class 
meetings. Then we have to remain vigilant throughout our teaching while also aiming to have students 
master course contents. In line with the affective filter theory [8], no learning can occur unless there is 
emotional and cognitive readiness, so looking after such needs makes sense. With classes seen as 
communities of practice [9] 10] [11] and an emphasis on group work, we can offer students a joint history 
through shared experiences, a collective identity (meaning, purpose and direction), reciprocal 
obligations (responsibility towards each other) and a language to share [12]. This helps put in place a 
support system. However, often greater individual needs surface. 

2 METHODOLOGY 
The method used is qualitative, as it is the best way to uncover details on issues. First we used text 
analysis, looking at various documents both from the Ministry of Education and University guidelines in 
order to highlight important aspects. We then examined instructor’s class journals to identify the relevant 
themes and make notes of cases. Then we carried out case studies [13]. Relevant cases were analyzed, 
articulated and reported in this paper. 

Instructor’s notes over approximately one year were analyzed and eight categories or themes identified 
among a mix of fifth and sixth year students in a professional program at a university in central Canada 
for French as a second language teachers, within four groups of approximately 23 students, over two 
semesters, each in a different academic year, and therefore with different groups of students each 
semester. There were 12 individual cases identified under eight headings. We elaborated on 
developments and personalized support actions taken. 

Cases identified were given a number and a code corresponding to the theme or category identified. 
For instance, C3, corresponds to a case under category number 3, under the heading ‘trauma’. When 
more than one individual was represented in a given category we added, a,b,c to this identifying code, 
ex. C3a, C3b, C3c if applicable. 

3 RESULTS 
Overall, 12 cases were identified in the instructor’s notes as having required special attention. Nine of 
them appeared to have evolved adequately. Unfortunately, two cases resulted in students leaving the 
program due to personal difficulties despite the counseling the instructor provided. These last two cases 
could be attributed to a lack of communication with administration in addition to weak students’ 
background. Nevertheless, when students leave the program before the end of term, they are able to 
do so with a reimbursement of the fees paid if they withdraw early. If special circumstances cause the 
withdrawal, students can also be given the opportunity to enroll again the following year. In one other 
case as a result of external trauma, a death impacting a student’s life experience, the student was 
supported sufficiently in order for the completion of the program, however she missed many classes. 

3.1 General comments 
With instructors’ compounded roles as teacher and personal attention giver to well-being, sufficient 
support is expected for all students. Two students however experienced continued difficulties as 
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mentioned above and left the program. All instructors in the program felt overworked due to students’ 
increasing needs for personal attention. The instructor in this study also did not benefit from additional 
support as other colleagues had. Only the willingness to put more time into work with and for students 
was a reason for students’ successful completion of the program. 

The following list includes the more noticeable occurrences of issues causing problems, 1) socio-
economic status (SES), 2) issues with cultures, 3) trauma, 4) a combination of several factors causing 
trouble, 5) coping in the program, 6) special needs, 7) death, 8) Resistance due to academic challenges. 

3.2 The cases 
Each case was numbered as for example C1, C (for case) and category 1, with all eight categories 
numbered. If in addition there were a number of students under a given category heading, each received 
a different letter, ex. C1a, C1b, C1c. 

3.2.1 Socio-economic status (SES) 
C1 was vocal throughout the academic year about her low SES because her mother was only a teacher, 
so she claimed. She made everyone in class aware of SES issues which was a great learning 
experience for the whole class. She sometimes lost track of peers who experienced harsher difficulties 
who in addition came from families where they were the first person in Higher Education as well as other 
racialized groups with difficult access to university. Several times we debated SES. She was angry and 
I had to defuse potential explosive situations. C1 even opposed the idea of doing a class simulation to 
organize a hypothetical class trip, as she felt it unfair to students who could not afford it as she must 
have experienced herself. 

I helped her think outside the box, suggesting to try to get funding for the students in need, therefore 
lessening their burden, or give them a small job at the school for which they could be paid. I also 
suggested to her to contact a counsellor if she found that she was having difficulties, financial or other. 

Some of the intense moments early on in the course, almost of a disruptive nature, became frequent 
over time. Her peers became more sensitive around C1’s concerns and this seemed to help her feel 
included. Whenever a possibility for her concern could come up, I intentionally added a question around 
how to support students with low SES. In North America students pay high tuition fees to attend 
university and there is a need to not only cater to the privileged classes (as is often the case in North 
American higher education) but have full population representation. 

3.2.2 Lack of diverse cultural and linguistic background 
Whereas we carry out intercultural awareness-raising activities with large numbers of diverse students, 
there often remain some students without diverse backgrounds. It could be the non-diverse students 
who could suffer micro-aggressions stemming from the wide variety of cultures in classes. Usually the 
diverse students blame the more traditional types to racialize them. For instance, over the two semesters 
covering this study there was only one case in over 45 students. This required additional sensitization 
and increased understanding. C2 shared that he came from a small village, attended a rural high school, 
had not travelled anywhere except when moving to the university town. This student had a lot of 
socializing gaps but a very positive attitude. C2’s lack of experience had been identified and was 
supported by the instructor and all his peers. 

3.2.3 Trauma causing emotional, mental and cognitive health issues 
Canadian universities accept many international students. C3a, C3b and C3c came from very different 
cultural backgrounds and were newcomers to Canada. It was noticeable from the very start that these 
students required a great deal of help navigating not only the academic culture but also becoming 
acculturated to the Canadian context. They all experienced culture shock, with the difference being that 
the first stage, often associated to euphoria around newness, did not last very long for them as they 
were immediately confronted with academic difficulties. All three students came from advanced 
academic standing in their home country and were faced with struggles in their new academic context. 
They came to me to ask that I help them and from then on, I provided as much support as I could 
humanly give them. This was extremely time consuming as it involved depression, failures, inability to 
meet set deadlines, issues in the use of English, sometimes overwhelming them, and most importantly 
struggles with cognitive health. 
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The one on one advising is intended for academic support, yet more and more emphasis is placed on 
mental health issues with responsibilities delegated to instructors at a personal level. 

Although there is an international students’ center, there is no way an instructor can defer students who 
chose the particular instructor’s help to a more generic support system. Instructors are not given 
boundaries within which to act or deny their help. Whereas finding help in a support unit on campus 
requires official appointments, for which students sometimes have to wait for weeks, instructors often 
are in contact with students on the day to day and are more visible. Where does one draw the line, when 
these students need to see a friendly supporting face or else are on their own? Thankfully my unit has 
acknowledged this need for supplemental support and is reaching out to students presently by 
organizing cohorts through which they can also glean regular peer support. However, for newcomers, 
belonging in such groups requires additional effort, with not necessarily all peers having developed the 
necessary awareness that it takes to include the new people. 

Nevertheless, learning cannot take place when mental stress interferes with cognitive functioning and 
hence the counseling aspects are extremely important. 

3.2.4 Troubled individual 
C4 experienced difficulties on many fronts. This person was disruptive in class needing constant 
attention, almost always arrived late and wanted a summary of what had been covered prior to arrival 
and had a very strong dominant personality. Issues of eating and sleeping disorders, after having being 
identifies, helped the person settle down. Attention seeking only diminished slowly over time. Changes 
in mood corrected themselves as C4 was more successful in the course. The initial attention seeking 
required a lot of patience and finding new strategies on the part of the instructor. 

In taking on such additional roles it is often difficult to continue with curriculum contents as we are 
foremost supposed to be concerned with our students’ well-being. On the other hand, some students 
expect the greatest possible knowledge gains since they feel that they are paying high tuition fees and 
that they deserve to be bombarded with the most significant and the greatest amount of information to 
take along into their future lives and careers. So, instructors try to establish delicate balances, by 
providing both the highest level of excellence in their courses while also becoming the warmest, most 
supportive and sensitive person as regards students’ personal needs. 

The difficulty may additionally lie in the fact that the most academically oriented instructors, may not 
appear to be the warmest fuzziest persons and maybe are not, if driven intellectually. On the other hand, 
the warmer, more parental appearing figure may not have the same high level of academic critical 
thinking and theoretical background, however they may. Another consideration is relative to the subject 
matter content. Where more difficult concepts are concerned, perhaps more time is required for their 
mastery, however this is also true for very specific more technical applications requiring the 
understanding and the capacity to implement them. 

If attention is diverted from the core tasks too often, the only way to make-up for content loss is to assign 
it as preparation ahead of class time and then only take up the remaining questions. This poses a 
dilemma. 

3.2.5 Lack of self-confidence 
C5a and C5b did not have sufficient background preparation which was obvious to their classmates from the 
start. Nevertheless, there were others in their groups who experienced similar difficulties. The difference was 
their respective situational contexts and less aggressive behaviors. C5a was somewhat overwhelmed in 
class and hesitant during task completion, being his own harsh critic, aware of his shortcomings and pointing 
to them as an excuse. Had he remained in the program, he would have managed to be successful over time. 
His lack of self-confidence, despite the instructor’s reassurances, provision of supplementary materials, really 
undermined him, in fact he was undermining himself. I was unsuccessful at making him feel more at ease 
despite my support of his progress and never assigning failing grades, just helping him review his work with 
feedback sufficient to bring him to satisfactorily complete his work. C5a requested a postponement to the 
following year and left the program after five weeks. 

C5b unfortunately had additional barriers to overcome. He had a new family while also coping with a 
totally new program for which he did not feel adequately prepared. Pressures to provide for his family 
placed him in a difficult position. He had to stay home with the baby several times. This, no doubt made 
C5b uncomfortable and I often contacted him to find out what else I could do to help. I sent him additional 
resources and connected him to a group of peers for help. For some reason he never mentioned other 
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family support being available to him. His problems in the subject area with, in addition, a fragmented 
idea of course contents due to absenteeism, unfortunately led to his withdrawal from the program as 
well. C5b received a lot of support from the instructor, postponing deadlines for his work, suggesting 
ways to remain on task etc., and had also been supported by two other Faculty members. In the end he 
made his own decision to leave. 

3.2.6 Special needs 
C6a was visually challenged and requested to obtain class materials ahead of time in order to expand 
them to meet her visual needs. Since the course was based on the flipped classroom approach all the 
links to the texts, either visual or written or videos to be prepared before class had been placed on-line 
before the beginning of the course. Surprisingly no-one in administration had given advance notice to 
the instructor that such a student was going to be in class, especially given the fact that full course 
outlines have to be filed with administration when courses start. This would have caused extreme duress 
to an instructor who had prepared for a more traditional course, as everything would have had to be 
readjusted for that student. C6a had exceptionally advanced skills and since the instructor had 
previously worked with the visually impaired, no issues with the instructor went unresolved. Some 
students tended to make C6a’s exceptionality more visible which was not really inclusive. The instructor 
made her feel included not minimizing her different capabilities. The problem identified however was 
that the administration had not provided a special computer to the student for a way to enlarge text that 
could have been placed on a glass plate for oversize projection. Despite several requests, the 
administrative manager never supplied the required tool. Thankfully advanced listening abilities and 
subject mastery enabled her to overcome these barriers. She also received warm support from peers. 

C6b made a special request although not officially. For reasons due to attention span limitations she 
wanted to record the course. I warranted her request and checked with her during each class, she said 
was fine all along. 

3.2.7 Death 
Following an international plane crash, C7 stopped attending classes for the last three weeks of courses. 
Her closest friend at the university was one of the victims among the international students attending 
other universities in the province. In solidarity, my university made an official announcement in support 
of the victims of this terrorist act causing the crash, stating that thankfully none of our students were 
involved. Announcements for support followed with links for grieving, all proper steps put into place for 
mental health at the university level. Unfortunately, the university had made a mistake that caused 
additional grief and anger in the student body, especially those close to the victim and in one of my 
courses, C7. C7 lived in the same apartment and was devastated. Despite many attempts to connect 
with her, her emails remained very brief although repeated notes of support allowed her to complete her 
assignments and the program. 

3.2.8 Resistance due to academic challenges: procrastination 
C8a and C8b were atypical examples of students who never could do anything on time, and this was 
not only the case in my course. Whereas I supported them, other instructors complained to the 
administration. I showed patience, repeated steps for assignments several times, provided personal 
support where needed, explained that they could ask me any questions about what we did in class that 
was unclear and steadily followed-up with them. C8a and C8b needed to learn the contents presented 
and to complete the required activities for reinforcement. I felt strongly that they would be successful in 
completing their work given time. In retrospect I have mixed feelings about these two cases. They were 
more mature students, who perhaps had not been in classes recently and seemed to have to relearn to 
meet expectations. Yet on the other hand they could have tried to meet deadlines before the end of the 
course. As they were more mature people I also wondered if they held fulltime jobs at the same time as 
doing course work which in fact is not authorized: they could have been required to redo another six 
months to complete their program which happens usually in such cases. 

As in addition they had not attended all classes, the instructor was required to put in an exceptional 
amount of additional time, even needing to remind them of the places and dates when certain links 
related to assignments had been placed in the on-line syllabus. This unexpected behavior on the part 
of these two mature students could also be due to cultural ways of being and doing. 

Finally, since they were in class listening to all their peers’ presentations and presented last in their 
classes and also reworked their assignments after receiving several reviews with feedback, they were 
able to complete their courses successfully. 
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The question that remains here is whether C8a and C8b completed their other courses successfully 
because there is no mechanism in place to oversee the whole picture on a student’s profile. Considering 
these aspects, one could argue that instructors are placed between a stone and a hard place, the idiom 
meaning two equally difficult alternatives, with a no-win situation.  

4 CONCLUSIONS 

4.1 Main considerations 
An ethics of caring is key at my university. Overall findings show that more personalized approaches 
create extremely demanding teacher-student relations, in-line with research findings [14] [15].  

The additional efforts at supporting the students contributed to the enhancement of their social and 
emotional well-being. The fact that the support actions were not taught but applied in practice contributed 
to their success, and concurs with findings that strategies cannot be taught but will be learned by 
application, if engaging in appropriate action [16]. The workshops offered at the university were 
adequate for a fast upgrading of instructors, however when complicated issues were identified, 
instructors had to deal with uncertainty. In most cases the instructor’s awareness and patience in 
applying a personal support approach was welcomed. 

Overall student groups developed into supportive communities of practice [9] [10] [11] and were 
motivated and engaged, producing excellent work. 

One student complained, because of the time involved supporting problem cases during class time 
even when deemed necessary by the instructor, which she felt took attention away from the others by 
favoring a few. 

Students’ on-going contact with the instructor from the major categories of cases after leaving university 
could be deemed a positive outcome. However, there were no immediately measurable results for 
success of the exponential increase of instructor’s effort. 

Unfortunately, where supportive comments could have been made, in some instances jealousy was 
expressed by students competing for attention. Therefore, one should perhaps provide this help 
separately from class time, letting students know that something will be discussed after class. However, 
this raises the question of whether needed support can be deferred? Knowing that no learning can take 
place without feelings of well-being, this point has to be explored further. Some students in those classes 
needed additional awareness-raising to sensitize them to the plight of others. 

Looking at all the cases, the following insights can be retained. 

As regards Cases 3 and 7, the trauma involved would definitely require additional medical intervention 
which hopefully the students got through the referrals. 

Concerning the two students under Case 8, the most efficient solution would be to develop better work 
and study habits for which the university has a support team. 

As for all the other cases, the difficulties stemmed from the fact that there was stigma attached to each 
situation. Without stigma, the students could have managed, according to the instructor’s observations. 
They brought the stigma along from their prior schooling experiences which points to the need for much 
earlier intervention, before university. So, the fact that personalized attention to well-being is now being 
implemented more in regular schools, will hopefully alleviate the burden of university instructors. 

Something pervasive was also identified, because, despite the fact that during workshops given by the 
university, emphasis is placed on honesty and the acknowledgement that we will probably all still make 
mistakes recommending that we try are best, as we are still exploring, some administrators are ready to 
blame instructors when a student reports a complaint. One cannot emphasize the need for open lines 
of communication. 

The system is fraught with barriers to a more thorough knowledge to bring about well-being because of 
a lack of accessibility to further training. 

It appears nevertheless that more personal attention provides a more direct route to student support. 
Perhaps more communication, between the instructor and the systems students are referred to, would 
provide more effectiveness and also better understanding for all involved.  Limited or no access to 
information due to Human Rights issues limits interventions. 
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4.2 Final words 
With daily requests from a handful of students experiencing real difficulties, how can instructors also 
juggle their teaching loads, their commitments to research and publication as well as their service 
responsibilities? 

Whereas the compulsory workshops for university personnel provided basic information, instructors 
were really left to their own devices. A theory of practice in teaching for well-being could provide a solid 
frame of reference. 

Mindfulness is key and despite individual instructor’s support, effort is not always well coordinated 
throughout the university, and sometimes rather corresponds to a juggling act. Nevertheless, it is better 
than nothing, especially thanks to the fact that instructors regularly meet their classes whereas meetings 
with other support people need to be scheduled and in-between these meetings something could go 
very wrong. 

With COVID, we now have students with more immediate and critical needs that supersede the ones 
mentioned above. Issues connected to such cases as identified in this study, will be taking on greater 
dimensions, and no doubt are exacerbated with additional problems due to the pandemic. 
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Abstract 
Despite the fact that the education of adults is in many cases conceived as a basic education focused 
mostly on social and personal fulfillment, adults have a great potential for employability if they receive 
an adequate training matching the needs of companies. This is especially true for adults between the 
ages of 18 and 30 who neither study nor work. In the new production models generated in recent years, 
the innovation and technology sector stands out in a striking way, since it became in 2018 one of the 
sectors with the greatest capabilities for growth and hiring. This sector has a wide variability of jobs with 
very diverse profiles (from researchers to staff without degrees) and it can be a great opportunity for our 
beneficiary group, not only for the real possibilities of employability, but also for offering a striking and 
motivating objective for them. But in order to access these jobs, it is essential that they develop some 
specific skills. FROM LITERACY TO DIGITAL AND TECHNOLOGICAL TRAINING has been developed 
within the framework of the Erasmus + project. It aims at structuring the learning of these adults through 
a complete itinerary adapted to employability in the technology sector. The contents of the course is 
built through specific itineraries of improvement, identification, and monitoring of capabilities, with a 
learning offer adapted to the individual needs of the student. Its methodology focus on the development 
of technological skills, such as scientific thinking, critical analysis, and digital skills using a microlearning 
structure. The main result of this project is a virtual training course with three educational levels, 
structured and approved by lifelong learning centers in Europe, and certified through the digital badge 
DIGITAL AND TECHNOLOGICAL TRAINING DIPLOMA, which is compatible with the curriculum of 
adult education LITERACY FOR DIGITAL AND TECHNOLOGICAL TRAINING. 

In this communication, we will present the methodology for the personalization of the course for each 
student and examples of the exercises that are proposed to reach the training objectives. 

Keywords: Literacy, digital training, technological training, adults. 

1 INTRODUCTION  
In this paper we want to present the objectives, methodology, and content of the main result of the 
project, a course that provides new learning processes for the inclusion and employability of adults 
between 18 and 30 years old who left the educational system and who have not been able to access 
the labor market. 

The education of adults, in many occasions, is conceived as a basic education focused mainly on the 
social and personal fulfillment of the person but with limited possibilities of employability, especially if 
they are at risk of exclusion or suffer serious obstacles. In this sense, it is worth highlighting the definition 
given by Unesco (1997) that defines it as a process by which people who have completed their initial 
cycle of continuing education begin with another sequential and organized activity to obtain changes in 
the fields of information, knowledge, understanding, skills, appreciation, and attitudes [1]. 

On the contrary, the European Union has tried to promote Adult and Lifelong Education with its different 
Lifelong Learning Programs, and since 2014 mainly through Erasmus+, due not only to social demands 
but also to the need to acquire key qualifications for the labor field among people over 18 who neither 
study nor work, as a mechanism when seeking new production models [2]. Regarding this, it should be 
noted that, according to the annual educational report Panorama de la Educación 2018, the percentage 
of NEETs in Spain between age 15 and 29 is 19.9%, compared to the 13.4% recorded on average both 
by the OECD and in the EU [3]. 
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In these new production models, the innovation and technology sector stands out in a striking way, once 
again breaking records in 2018 with a growth rate five times that of the rest of industries [4], and has 
become the engine of the staggering European economy, with an investment of more than 20200 million 
€ (21% more than in 2017). All of this defines this sector as one of those with the greatest capability for 
hiring, moving capital, and which is going to become increasingly powerful, according to the study itself. 

But this sector also stands out for its great appeal among the population between 18 and 30 years old, 
since it develops cutting-edge technology with great motivational capabilities for these adult students, 
enhancing employability among very diverse groups and profiles (it is not necessary to have a higher 
degree , there are also jobs in this sector suitable for adults with no or low qualifications) as long as they 
show specific abilities that allow them to carry out their functions successfully and safely: critical 
analysis, scientific thinking, responsibility, teamwork, instinct for improvement, or commitment among 
others. 

Thus, due to its economic potential, the structure of the companies, the characteristic staff selection 
processes, and their appealing work environment, companies in the technology sector are good 
candidates to employ adults who left their basic studies and therefore have not been able to access the 
labor market, but have an elementary educational base. 

However, these students present a great variability on their previous knowledge and a lack of motivation 
that makes it difficult for them to face traditional courses. For this, the project “FROM LITERACY TO 
DIGITAL AND TECHNOLOGICAL TRAINING” aims to generate a training itinerary adapted to each 
student, to guide them from basic literacy stages to digital and technological training, adapting the 
contents and materials to their prior knowledge, to develop the skills and knowledge that facilitate their 
employability in high-tech work centers.  

2 METHODOLOGY 
From literacy to digital and technological training comes from the base and the conviction that the 
function of training today does not consist so much in teaching a series of knowledge related to certain 
subjects and fields, but rather in teaching how to learn, promoting to acquire a certain degree of 
intellectual autonomy. It is not just about acquiring certain cognitive skills in addition to the logical 
assumption of knowledge and skills, but rather to not limit ourselves to receiving that knowledge during 
the development of the learning process, and also participate in its construction. 

This is why we work on comprehensive, dynamic, flexible, and continually building methodological bases 
focused on innovation and personalization of learning processes. In order to promote the inclusion of all 
students, we develop critical thinking and the competence of learning to learn through collaborative 
practical learning among equals, taking into account the needs and prior knowledge of each student as 
the pedagogical base of the course. 

This break in the paradigms and approaches of traditional education, creating new solutions more in 
line with our times, and allowing to improve the learning processes is what the e-Learning methodology 
provides, among others. A flexible virtual educational methodology adapted to the student’s needs, 
combining multiple interactive tools to facilitate the student’s access to all the training materials through 
electronic devices like the computer, tablet, or smartphone, and from anywhere, just one click away. 

The course uses an e-Learning methodology through an innovative learning modality or perspective 
aimed at the fragmentation of didactic contents, through which certain competences are acquired; it is 
what we know as “micro e-Learning”. Learning is generated in small steps (pills), which when connected, 
form a broader and deeper knowledge in the long term. It is characterized for being a form of learning 
carried out in a short time, which can also be carried out at any time and place. It is a long series of 
examples that propose situations that could happen in a personal, social, or work environment, about 
which you have to think, look for information, face a problem, and make decisions. What we mostly 
intend is to induce a reflection on how one has come to take their position on the case and evaluate 
their own thinking, their sources of information, and the chain of reasoning that they have developed.  

As in real work, many problems do not have one single solution, and the contrast and discussion of the 
results with other participants of the course or with its tutors can be extraordinarily enriching for the 
training and objectives of the course. This is why we propose problem-based learning for the training 
process planned in the project, an innovative teaching method in which complex problems from the real 
world are used as a vehicle to promote the learning of concepts and principles by the students, as 
opposed to the direct introduction of facts and concepts. 
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This system follows an inverse scheme to the traditional one: first the problem is presented, then the 
needs are identified, the required information is sought, and lastly the student returns to the problem. In 
it, students become the main characters of learning (and teachers their guides), by using a procedure 
similar to what is used in the professional field. 

For our project, we have called each of these cases or problems “pills”. These begin with a statement 
or approach through which the student is faced with a scenario that requires them to make a decision, 
take a position, or present a state of the matter. The resolution of the case presented must be expressed 
clearly, sometimes by filling in tables, relating concepts, writing a few lines, and others by developing a 
more extensive document or file. If help is required to advance in the understanding of the case or 
problem raised and in the development and evaluation of the answer, it is possible to resort to different 
pieces of additional information that appear when the student requests it. We suggest not doing it at 
first, since the development of one’s own reasoning is the richest part for training, rather than knowing 
the “correct” answer (also, as commented before, in many cases there will not be one “correct” answer 
but rather an opinion or a position to take). 

Lastly, at the end of each pill, some comments will appear, sometimes being the solution to the problem 
and in other occasions just indications to expand the knowledge on the subject of the exercise if there is 
interest. 

What is really interesting about this methodology is that it can be particularly motivating, since: the 
student starts from his/her previous knowledge, finds sense or meaning and utility to what he/she is 
going to learn (since it is about facing “real” problems), and the level of delving can be regulated based 
on their interests and abilities. 

3 RESULTS 
In order to explain how the result of the project revolves around this methodology, meaning that it is built 
and structured based on its design and characteristics, in this third section we provide a series of 
descriptions and examples that help us position ourselves. 

The virtual training course is structured into three educational levels, which answer to the very different 
training needs of the target student’s profile based on a previous evaluation.  

3.1 Contents for initial level: basic literacy from a technological perspective  
As a basic level of the training itineraries of the course, the main objective of this initial training is to 
serve as a basic introduction to young persons between 18 and 30 who dropped out of school and found 
difficulties or barriers in accessing the labor market. Strengthening their confidence and drawing their 
attention to the opportunities offered by, not only the academic degree, but a critical and analytical way 
of thinking. The idea is simple: to offer young persons who were excluded from the educational system 
a first step on the path of training and a framework for them to gain self-confidence and acquire the 
basic skills necessary for their social-labor insertion. 

In the 67 pills that the level contains, the situations that the student faces are very diverse, but they all 
focus on the basic literacy of the student with low or no grades to improve their reading, writing, and 
math skills through a technological perspective that develops critical analysis. 

Some of the contents that pills develop are: 

• Critical reading: knowing how to read from an analytical way. 
• Context analysis and expression: building coherent, adequate, and cohesive sentences or texts 

according to the intention, situation, and the underlying communicative function. 

• Mathematical aspects related to their daily use and translation of everyday situations into 
algebraic language. 

• Digital skills in the workplace: detect and precisely define technological issues and design a 
solution to solve them. 

• Use the means of the technological environment in various contexts, selecting and interpreting 
information appropriately, to understand its operation and solve common problems in today’s 
technified society. 
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• Implement solutions: carry out technological solutions, relying on documented planning, acting 
methodically, and assessing the result and the process in order to continue with improvement 
cycles.  

3.2 Contents for advanced level: digital training through critical thinking 
Advanced level: digital training through critical thinking is the second course, following the classification 
by levels, which we find within the training itineraries of the project FROM LITERACY TO DIGITAL AND 
TECHNOLOGICAL TRAINING. Aimed at developing the competence of initiative and entrepreneurship, 
critical thinking and analysis, and especially digital skills of the adult student, it also addresses 
throughout the 79 pills scientific thinking as a basis for future employability in the digital sector. 

The development of this training will allow to update and improve skills related to critical thinking in 
organizational and professional contexts. Being able to issue proposals and ideas with their own criteria, 
as well as making reasoned decisions, based on objective criteria and capable of being rigorously 
argued in the workplace are valuable competencies that can be an opportunity for any adult. 

This training will allow to develop initiative and entrepreneurship skills, the critical thinking and analysis, 
and especially digital skills. With this, at the end of the course they will know and have the ability to face 
with initiative and entrepreneurship the different contexts and personal, social, academic, and work 
situations, to transform ideas into acts, make effective use of processing and treatment techniques of 
information, create digital content, or the safe and sustainable use of ICTs. 

This training also aims to work on the ability to understand and communicate, through different points 
of view, and adopt a favorable attitude in the prevention and overcoming of professional or 
organizational conflicts and problem solving. These new knowledge, procedures, or attitudes will 
contribute to greater security and confidence in their own professional decisions, and access to new 
training itineraries (both formal and non-formal), and the acquisition of basic skills for social and labor 
inclusion. 

Some of the contents that pills develop are: 

• Formulation: formulate problems and questions with clarity and precision; understand science as 
a human activity with multiple relationships with technology, society, and the environment. 

• Evaluation: accumulate and evaluate relevant information; use abstract ideas to interpret that 
information effectively. 

• Conclusion: reach conclusions and solutions, testing them with relevant criteria and standards. 

• Decision-making: assessing and making judgments that allow decision-making based on their 
contribution to meeting needs and solving problems. 

• Leadership, initiative, and decision making: ability to build consensus in the face of uncertainty, 
know when you make decisions. 

• Management and execution: capability to execute work; planning and monitoring. 
• Communication and collaboration: communicate in digital environments, share online resources, 

connect and collaborate with other people through digital tools, interact and participate in 
communities and networks; intercultural awareness. 

• Problem solving: identifying digital needs and resources, making decisions to select the 
appropriate digital tools according to the need or purpose, solving conceptual and technical 
problems through digital media, creative use of technology, updating one’s own competence and 
that of others. 

3.3 Contents for expert level: basic technological training and scientific 
thinking for employability 

The development of this training aims to train adults in the skills required to take a role in digital, 
technological, and innovation projects, and to develop transversal skills that guarantee their labor 
inclusion in the sector. Throughout your professional career, it is very likely that you will change 
companies several times and have to adapt to new ways of working and new technologies. Even those 
who have held the same job in the company for many years have to adapt to technological changes that 
are becoming faster and faster these days. 
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Going further in the development of your professional skills and making your work increasingly valuable 
in personal development, in the company where you work and in society, you need the development of 
certain skills, and one of the most important it is learning to learn autonomously and accurately analyze 
the information you receive and the decisions you make from it. 

It is generally true that the problems that one finds in professional practice are not going to be the same 
that you were taught in your formative years. This is why, this level aims to offer learning aimed at giving 
students the necessary tools to face new problems that they will face in their workplace, and to grow 
professionally every day within the technology and digital sector. In this sense, throughout the process 
you will find a series of exercises posed as problems to which you have to find a solution. 

This will allow you to know the value of the scientific thinking and critical thinking skills to achieve the 
training and skills required by technology-based companies and achieve greater employability. 

Some of the contents that pills develop are: 

• Basic scientific knowledge. 

• Understanding objectives, formulating a hypothesis, and describing trials. 
• Analysis and evaluation of the result, graphic representations. 

• Search for solutions, collaborative work. 
• Carry out a thorough review, inspect each component individually, and learn how they interact to 

produce results to arrive to a full understanding of the process or part of it with the goal of 
maintaining or achieving incremental or transformational improvements. 

• Material properties. 
• Or, computer skills necessary to effectively carry out a job in the technology sector. 

3.4 Implementation  
This training course approved by educational institutions will be taught through e-Learning platforms. 
These digital spaces aimed at telematic training are a simple but powerful learning tool that offer 
educational materials and resources through a digital educational process that adapts to the specific 
needs and characteristics of each student. 

Redtree has generated an e-Learning platform with various courses for the training of adults. The entity 
has put this useful tool at the service of the project, allowing the created course to be available to the 
beneficiary group for free and very easily, but we also want the results to be also available on the e-
Learning platforms of the lifelong training centers of NTUA and UMINHO. 

An added value of this type of smart, virtual, and telematic platforms is that they have a system capable 
of defining the user’s profile (previous knowledge, strengths, and weaknesses in their education…), and 
consequently creating personalized and adapted learning strategies and itineraries. 

In this same way, it provides digital tools that allow establishing synchronous and asynchronous virtual 
learning, in which the user can have real-time conversations with tutors and colleagues, and send them 
messages and files for evaluation. In this way, collaborative learning is promoted, generating networks 
of joint work between very different people, allowing users to offer new avenues for their inclusion, and 
facilitating them to successfully overcome the proposed educational processes. 

Lastly, the e-Learning platforms used have an automatic two-way evaluation and accreditation system: 
on the one hand, the creation of personal certificates that certify the completion of each course, 
specifically indicating the level and itinerary passed; and on the other, they generate a series of digital 
badges -images or icons with specific information integrated about the learning achieved- that can be 
validated by educational institutions and accreditation platforms. These badges not only certify in a safe 
and reliable way the courses passed for the workplace and education, but also the specific competences 
in which the user has excelled. They are also compatible with the Europass European Curriculum 
system, allowing you to reinforce your curriculum, and with it your employment opportunities. 

4 CONCLUSIONS 
This project aims to provide innovative, useful, and effective learning mechanisms through the 
generation of the course and its methodology, that allow to train adults to overcome their barriers to 

4175



 

 

employability and inclusion, allowing them to access jobs in the field of R&D through a complete and 
personalized training itinerary that develops the skills required by these companies from the initial 
contents to their technological training, also adapted to the specific knowledge of each student. 

Through the different levels, which are compatible and complementary to each other, the students will find 
different scenarios to face and solve, which will not only reinforce their previous and unfinished knowledge, 
completing their literacy, but will also embark on a path from basic literacy to technological training that 
allows them to access higher studies or jobs in technology-based companies or research centers. 
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Abstract 
Introduction: Free media inform and educate society in an honest and fair way. This is one side of journalism. 
The other side is related to the authors of media content and their role as authors of knowledge, information, 
and culture for society. They are artists and, accordingly, they are copyright holders, their work is literature, 
science, culture and as such deserves respect. But in today's digital world, everyone creates media products 
and uses journalistic materials every minute. Few people think about the copyright protection of copyrighted 
articles on the Internet. This is a significant problem with regard to the rights of journalists as authors of 
articles in the media, but also with regard to the obligations of users of media content. There is a tendency 
of free use of copyrighted media material for commercial purposes - both intentionally and unintentionally, 
out of ignorance. To overcome this fact, it is necessary to create targeted training in intellectual property in 
higher education in order to copyright literacy and compliance with the laws in media.  

Methodology: The following specific methods are used to achieve the purpose of the research and to 
solve the research tasks: statistical method, surveys, synthesis, graphic representation and tabular 
presentation of the processed and summarized information.  

Presentation: This report aims to reveal students' attitudes towards teaching in disciplines related to 
copyright and related rights. The importance of the development is due to the growing influence of the 
media in the international aspect, especially social and online media in the XXI century. The survey 
includes questions that examine how young people use media products that are subject to intellectual 
property. At this stage, copyright as part of intellectual property, which arises automatically, is 
fragmented in university curriculum. The gap in training is a fact. This makes the research extremely 
relevant in the new time, when the world is living online, mass culture is changing, society is governed 
by information products and online knowledge. The scientific interest in the issue is provoked by the lack 
of scientific research related to copyright aspects in the media in a university environment.  

Results and Conclusion: The media world is transforming. Knowledge of the current legal framework, 
existing copyright rules, including the exceptions and limitations of copyright for libraries, educational 
institutions, museums, and archival institutions, requires high copyright competence of students who are 
preparing to be managers and specialists in media. 

Keywords: Media, education, copyright holders, media products, copyright literacy. 

1 INTRODUCTION 
The media play an extremely important role in the daily dynamic world. The information society of the 
XXI century is accelerating the pace of development of human intellectual activity. Unique creative 
results in industry, science, literature and art are created. The audience has potential access to an 
unprecedented set of sources of journalistic material. The legal rights of authors of creative products in 
the media are intellectual property rights, which are required to be considered as objective and 
subjective law, academic discipline, and as science. [1] 

Free media inform and educate society in an honest and fair way. This is one side of journalism. The other 
side is related to the authors of media content and their role as authors of knowledge, information, and culture 
for society. They are artists and, accordingly, they are copyright holders, their work is literature, science, 
culture and as such deserves respect. But in today's digital world, everyone creates media products and 
uses journalistic materials every minute. Few people think about the copyright protection of copyrighted 
articles on the Internet. This is a significant problem with regard to the rights of journalists as authors of 
articles in the media, but also with regard to the obligations of users of media content. There is a tendency 
of free use of copyrighted media material for commercial purposes - both intentionally and unintentionally, 
out of ignorance. [2] To overcome this fact, it is necessary to create targeted training in intellectual property 
in higher education in order to copyright literacy and compliance with the laws in media.  
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Improving copyright literacy among students in higher education will increase the quality of intellectual 
property protection of copyrighted materials in the media, respectively journalists.  

2 METHODOLOGY 
In the conditions of digital environment, the media culture of society is changing. The future is oriented 
towards transcultural thinking, positive educational environment and effective career development. [3, 4] 
In the context of interaction between education, economy, and innovations, of particular importance for 
their successful implementation is intellectual literacy, i.e., knowledge of copyright and related rights by 
students in the educational qualification degree "Bachelor" who study in the professional field of "Public 
Communications and Information Sciences" at UniBIT and other similar specialties in other universities. 
Within the project "Model for Research and Increase Copyright Literacy at the Media in the University 
Environment", funded by the National Science Fund at the Ministry of Education and Science in Bulgaria, 
a study was conducted related to the formation of copyright literacy in the university environment. The 
survey includes indicators that monitor the level of awareness and attitude of students to issues related to 
copyright and related rights, when they use the media in their daily work as future journalists, 
communicators and just users of media content. In general, the study examines the legal protection of 
intellectual property in the media and the media industry, analyses the awareness and attitude of students 
to the use of intellectual property in modern media in Bulgaria. The following specific methods are used to 
achieve the purpose of the research and to solve the research tasks: statistical method, surveys, synthesis, 
graphic representation and tabular presentation of the processed and summarized information.  

The working hypothesis of the research is: The lack of knowledge about copyright and related rights and 
the increasingly compelling trend for free use of journalistic materials in the digital space for commercial 
purposes provoke the need to fill some gaps related to intellectual law aspects in the media and the specific 
manifestations of interaction between the creators of media products and the users of media content, as 
well as the need for educational programs and courses in higher education on the issue. The study shows 
the role of the university environment as an opportunity to emphasize the role of journalists as authors of 
knowledge, information, and culture for society and to overcome the digital divide and isolation, all of which 
is linked to respect for copyright and related rights in the media to continue to be an integral part of the 
cultural, educational and information infrastructure of modern society. 

For greater specificity in the search for the scientific and practical significance of the study, the research 
is carried out under certain permissible limitations, allowing framing in the mentioned problems of the 
multifaceted understanding of the concept of "copyright literacy in the media", emphasizing the 
organization and training of copyright issues connected to copyright law and related rights to media 
products, the fruit of journalistic work in traditional and electronic media. 

This report aims to reveal students' attitudes towards teaching in disciplines related to copyright and 
related rights. The importance of the development is due to the growing influence of the media in the 
international aspect, especially social and online media in the XXI century. The survey includes 
questions that examine how young people use media products that are subject to intellectual property. 
At this stage, copyright as part of intellectual property, which arises automatically, is fragmented in 
university curriculum. The gap in training is a fact. This makes the research extremely relevant in the 
new time, when the world is living online, mass culture is changing, society is governed by information 
products and online knowledge. The scientific interest in the issue is provoked by the lack of scientific 
research related to copyright aspects in the media in a university environment.  

The issues related to copyright literacy in the media were studied among students of journalism, public 
relations, print communications, library and information management, archiving and documentary, 
library science and bibliography, information resources of tourism, communications and information, 
public policies and practices. Respondents to the study are students from universities where journalism, 
law, media law, intellectual property, public relations, etc. are studied. 

The questions from the survey reach 2800 respondents. Of these, 449 correctly completed the survey, 
i.e., 20% of the surveyed students answered, which proves their interest in the researched issues. All 
questionnaires are fully completed. The data was collected through the online survey "Google Survey", 
which is part of the virtual environment for creating forms - Google Forms. 

The sample includes students enrolled in the bachelor's degree stream in five universities - University of 
Library Studies and Information Technologies (ULSIT), South-West University "Neofit Rilski" - Blagoevgrad 
(SWU), Plovdiv University "Paisii Hilendarski" (PU).), Academy of Music, Dance and Fine Arts (AMDFA), 
Sofia University „St. Kliment Ohridski” (SU), St. Cyril and St. Methodius University of Veliko Tarnovo (UVT). 
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The results are analyzed on the basis of the answers of 449 effectively surveyed adult Bulgarian citizens 
studying about professions that have to do with media and media content and their curricula correspond 
to the range of knowledge and competencies that form copyright competence in students. 

Table 1. Distribution of the surveyed persons by demographic characteristics 

Demographic variables Number % 

Sex 
Male 158 35,2 
Female 291 64,8 

Education 
Bachelor’s 357 79,5 
Master’s 61 13,6 
PHD 31 6,9 

Educational 
facility 

UVT 5 1,1 
SWU  8 1,8 
ULSIT 220 49,0 
AMDFA 48 10,7 
PU 107 23,8 
SU 52 11,6 
Други 9 2,0 

The questionnaire consists of four panels. The first panel is aimed at establishing the knowledge and 
awareness of the respondents on the issues of copyright of journalistic materials and intellectual property 
in the media. The second panel covers questions registering the attitude of the respondents to the practical 
application of copyright policy in the media. The third panel covers issues related to the proposed academic 
and continuing education on the issue. The fourth panel covers questions aimed at acquiring demographic 
information and information about the educational and professional experience of the respondents. 

The survey was conducted to ensure the anonymity of the respondents. They are informed about the 
purpose of the survey, the procedures for data collection and storage, the protection of the information 
provided, the disclosure of the results and participate voluntarily. 

3 RESULTS 
Information and communication technologies are developing at an extremely fast pace, following the growing 
needs of the modern media person. People today gain knowledge about what is happening in the world 
mainly through media content. Through the capabilities of the Internet and mobile telephony, it is spreading 
extremely fast and conquering ever larger territories. Air, cable, even satellite is inferior to the latest 
generation of tablets, mobile and digital devices. Journalism today reflects the world around us and the media 
play an extremely important role in the dynamically developing world around us. News circulates faster than 
any other period in human history because of the abundance of sources that spew photos and information 
about all sorts of events. Commentary texts and heated discussions on all issues generate traffic and attract 
audiences. The audience has potential access to an unprecedented set of sources of journalistic material. 

According to legal theory, the state protects three types of interests: individual, national (public interests), 
universal (world-renowned humanistic rights and values). Therefore, the interests of journalists - the 
authors of journalistic materials, in the field of media must be protected without disturbing the balance 
between business, society, state. In this context, the relevance and importance of scientific issues are 
determined by the knowledge-based economy and the development of new market-oriented specialties 
in attractive fields of knowledge that require syncretic participation of various arts, media, technologies. 
On the other side is the need for adequate professional training of students in journalism, public 
relations, print communications and more on matters of copyright and related rights in the media. 

The study presents many aspects related to the legal protection of copyright and related rights in the 
media, analyses the awareness and attitude of students to the use of intellectual property in modern media 
in Bulgaria. It is important for students to pay more attention to the new conditions facing intellectual 
property in the media, in particular copyright protection in information sources and the media; to be 
informed about the harm and damages caused by the illegal use of journalistic materials on the Web and 
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about the respective sanctions; to form clear criteria for the quality of media content and to increase their 
professional competencies. 
The challenge facing all media users today is characterized by new phenomena and processes such as 
globalization, extremely fast information traffic on the one hand and on the other - the ways to apply an 
effective approach in sifting truth from lies, the essential from the insignificant in information sources of any 
kind. [5, 6] People have less and less time to check the content that arrives on their phones. 
The survey shows that almost half of the respondents are critical of the media information they consume. 
As can be seen from Table 2. 46% of the surveyed students answered that they make a critical analysis 
of the media content that reaches them on a daily basis. In other words, they have realized the need to 
refract the world through their gaze, especially in the vast variety of the Internet. 28% of respondents focus 
on the quality of the information they receive every day, which speaks of the ability of today's students to 
engage in media hygiene and through the details to develop themselves as critical thinkers - a skill that 
Australian philosopher John Pasmore commented on in the middle of the twentieth century. [7] Thus, the 
media really play the role of a window through which everyone can peek into the magic of the world and 
be able to use every element of it. 

Table 2.  

Question Options Number % 

How often do you critically 
analyze and evaluate 

information and media content? 

Everyday 209 46.5 
Every other day 126 28.1 
Twice a week 42 9.4 
Once a week 72 16.0 

It is essential that the respondents are interested in the copyright of the materials in the media, as can be 
seen in Table 3. Although copyright is spoken and written about legally all over the world and copyright 
and related rights are not the subject of daily discussions, Bulgarian students are not indifferent to the 
rights of authors in the Internet space. Obviously, the problem of indiscriminate use of copyrighted 
materials on the Web is realized, although the use of copyrighted texts without interest in rights is a 
common phenomenon - Table 4. The results of this research show the importance of the problem and the 
need for educational policy towards copyright literacy among students in higher education in order to 
respond to the new realities in life. [8] And to put into practice the benefits of copyright protection on creative 
works. Moreover, it is not necessary to take any action, because copyright is automatic from the moment 
a work is placed in a specific form and is presented to the public. [9, 10] 

Table 3. 

Question Options Number % 

Are you interested in copyright 
in the media you read on the 

Internet? 

Not interested at all 49 10.9 
A little interested 112 24.9 

Neutral 93 20.7 
Rather interested 157 35.0 
Interested a lot 38 8.5 

Table 4.  

Question Options Number % 

How often do you download 
materials from the Internet 
without knowing if they are 

copyrighted? 

Never 23 5.1 
Sometimes 117 26.1 

Haven’t thought about it 117 26.1 
Often 118 26.3 

Very often 74 16.5 
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Today, intellectual property is more important than ever. Strengthening education on "intellectual 
property" and in particular "copyright" is necessary and will certainly have a positive effect on the 
dynamics of higher education. Respondents consciously claim that intellectual property issues are 
absent from the set of disciplines they study - Table 5. Copyright training - objects, protection, copyright 
protection and related rights, will contribute to the professional growth of young people and will increase 
their suitability in the new conditions of the labor market. The study shows that students report a lack of 
training on the issues discussed, which suggests that intellectual property and in particular copyright 
should find a place in the curriculum in higher education - Table 6. This process will change attitudes in 
support of respect for labor of journalists and authors of media content in the community. Copyright 
literacy will be a key competence in the new knowledge of the world around us, which in turn will 
stimulate the creative and entrepreneurial skills of young people. 

Table 5.  

Question Options Number % 

To what extent is the issue of 
copyright in the media covered in 

the study content you study? 

Very low 73 16.3 
Low 124 27.6 

Neutral 121 26.9 
High 107 23.8 

Very high 24 5.3 

Table 6. 

Question Options Number % 

Do you think that the lecture 
courses on intellectual property 
contribute to an increase of your 

competence? 

Do not contribute at all 11 2.4 
Rather do not contribute 28 6.2 

Neutral 95 21.2 
Rather contribute 192 42.8 

Completely contribute 123 27.4 

The realized need for high quality educational products, in-depth research and effective use of their 
results in the long run, as well as the need to protect knowledge as intellectual property, are a 
prerequisite for universities to implement intellectual property policy in practice. It must follow the 
principles of a strategic approach to intellectual property and in particular copyright, which will add value 
and an opportunity to develop the potential of higher education institutions. The emphasis in this process 
are the research projects in which teachers and students together create new knowledge - with their 
different interests, expectations and activities, but applying a single reasonable and balanced approach. 
Although almost half of the respondents "cannot assess" how much they are ready to get involved in 
research projects during their studies, if given this opportunity, there would be benefits for both parties 
- Table 7. Because a team that works according to the rules of continuity and mutual respect, builds a 
sense of belonging, promotes trust, stimulates cooperation and creates success. 

Table 7. Participation of students in research projects. 

Question Options Number % 

During your training, would you be 
involved in research projects? 

No 66 14.7 
Cannot assess 213 47.4 

Yes 170 37.9 

4 CONCLUSIONS 
The media world is transforming. Knowledge of the current legal framework, existing copyright rules, 
including the exceptions and limitations of copyright for libraries, educational institutions, museums, and 
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archival institutions, requires high copyright competence of students who are preparing to be managers 
and specialists in media.  

Bulgarian media are an element of the cultural and creative industries in the new century. The media is 
the most important tool for promoting freedom of expression in the public sphere. They stimulate debate, 
provide space for its development, offer comments and opinions, shape public opinion, and often 
encourage the affirmation of certain values. The media present educational, entertaining, cultural and 
artistic forms of expression. [13] They also play an important role in the economy, creating jobs and 
generating income. Media content affects society. There is no discipline related to copyright in the media 
in the curricula of higher education institutions. To date, no study has been conducted in Bulgaria on 
copyright literacy in the media industry among students majoring in journalism, media, public relations, 
communications, and the establishment of copyright competence of professionals in this field. 
Observations show that this competence is not at the required level, there is a real need for additional 
knowledge and training. The existing models and good practices in Europe and the world are also 
unknown. New educational content is needed in the academic programs and a practical-applied model for 
its application in unison with the modern information environment and the specifics and needs. The 
analysis and summarization of current trends and achievements in the development of the modern 
information society, the development of intellectual law aspects in the media industry, the importance of 
issues related to copyright awareness and related rights in the educational qualification degree "bachelor" 
directs research interest to consider and create a model for increasing copyright literacy in the media in a 
university environment as part of an effective strategy for promoting intellectual property in the modern 
world. Copyright literacy in the media should be purposefully formed in the education of students - future 
specialists in journalism, public relations, print communications, etc., on compliance with copyright and 
related rights in the media. In order to create training courses, one must know the current copyright norms, 
including the exceptions and limitations of copyright for libraries, educational institutions, museums, 
archival institutions. 

The role of the media in a democratic society does not change, but the concept of the media needs to 
change to respond to the changing multidimensional reality, to ensure a level of protection and to regulate 
duties and responsibilities in line with the norms of the Council of Europe. The main focus of the priority 
scientific infrastructure is to improve the quality of higher education in the Republic of Bulgaria, study of 
the media and cultural environment as one of the goals is to move the country to higher positions in the 
ranking of freedom, pluralism and democracy in the media. 
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PROBLEM-BASED LEARNING IMPLEMENTATION IN A MASTER’S 
PROGRAM IN DESIGN & ADVERTISING 
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IADE - Universidade Europeia (PORTUGAL) 

Abstract 
This paper reports the experience and results regarding a Problem-Based Learning study that was 
implemented within a Design & Advertising Stricto Sensu course, in which students were required to 
work with a real client, as well as the adversities that the execution process faced due to the COVID-19 
pandemic situation. Based on a systematic literature review, along with quantitative and qualitative 
surveys with teachers and students, this study highlights the fact that Higher and Further Education in 
Design & Advertising should address the way in which design can influence the areas of accounting, 
planning, media and creation in the advertising departments. Taking this into consideration, an 
institutional project was developed and applied in order to strengthen an actual real brand and carry out 
a communicational repositioning using traditional and digital tools within Lisbon’s current business 
scenario of small to medium-sized companies. To this end, students were compelled to develop a 
strategic communication plan that was substantially elaborated according to a marketing plan and a 
media plan based on the current market structures of the client segment. This project includes, also, an 
aesthetic study of the target audience's languages in order to understand the new strategy’s direction, 
which was then reflected in the practical and technical development of the assets that integrated a 
complete advertising campaign. The project aimed to ensure that the proposal for a new positioning for 
the brand brought the concepts of interactivity, analysis, measurement and also conciseness when 
targeting. 

The implementation process was divided into 6 main phases: 

1 Quantitative diagnosis of needs with students and teachers; 
2 Qualitative diagnosis of needs with students and teachers; 
3 Data analysis; 
4 Design of the project; 
5 Implementation; 
6 Quantitative and qualitative diagnosis of improvements with students, teachers and client. 

The results of this Problem-Based Learning study demonstrate high satisfaction levels, as well as space 
for improvement in light of the experience lived within the pedagogical process of the master's program. 
Moreover, it presents pertinent data about the way in which the project was able to solve problematic 
particularities that arose in previous diagnoses. 

Keywords: Design Education, Advertising Education, Problem-Based Learning, Experiential Learning. 

1 INTRODUCTION 
Understanding the possible relationships between design and advertising, or even the assumptions of 
design in advertising departments, is an epistemological study that transcends the practical analyses 
that these two branches of science can have. In this context, the core to be understood is a critical study 
of these branches' principles to determine a logical foundation that intends to show the valuation and 
the objective importance of the interdisciplinarity between design and advertising [1-3]. 

The present study brings the possibility for crossing science between design and advertising, and 
the understanding that these are interrelated within the set of communication sciences; that is, they are 
part of the context of the primary social process in language creation, interpretation, provocation, 
development, meaning and significance. 

It is precisely in the social context that the teaching of the intersection of these sciences turns out about 
the possibilities of relationships between design and advertising. Understanding the action of a designer 
goes beyond just observing a creative act that materializes, in some way, a particular concept. In this 
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sense, it is essential to realize that the designer cooperates, inferring meanings from previous 
interpretations for an act of creativity that aims to realize something that is still abstract [4-9]. 

The designer's role should be shown as an element of mediation between a set of contents, promoting 
a translation between abstraction and the social embodiment of elements active in culture. This 
translation activity reveals the ability to use different languages to enable content expression, looking 
for a form to exist. In other words, the designer becomes an interpreter and producer of content through 
a form of expression that makes that content more accessible. Moreover, this is how the designer must 
be understood as a social maker of culture. A designer is a vector that will guide, through different 
languages, the possible realities that will be offered in specific contexts [10]. 

That is why each designer, understanding themselves as social actors, must rationalize their 
performance as promoters of a social context and a producer of realities. That is why the design agency 
in all advertising departments is so consistent [10-11]. 

It is clear that advertising, among a large part of all forms of applied communication, is perhaps the one 
that stands out from the point of view of producing realities. A search for dictating behaviours and trends 
that are economically and socially significant in different contexts is perceptible in advertising 
techniques. It is often easy to identify the evident relationship that design has with the creative 
departments in advertising agencies; languages are explicitly evident in this context. However, when 
understanding that the advertising work has a much larger scope, more structured and more strategic, 
it is noticed that the languages generated in advertising must assume responsibility in all its structure 
and not only in a final phase. 

In this sense, the contributions and assumptions of design, as a language, can be exercised over the 
different advertising departments. It demonstrates the need to clarify a theoretical path that seeks the 
essence of design in the advertising process on strategic and aesthetic foundations since the 
contingencies point out that the design ontology puts itself in direct and significant relationships with the 
account, research, planning, media, creation and production in the development of advertising [12-13]. 

The central premise presented here is established from different pillars. Then, if design can be 
understood as a language in itself, then it is possible to understand it ontologically as a science capable 
of attributing meaningful relationships to (1) the acquisition of strategic advertising information; (2) the 
strategic advertising relational development; (3) strategic advertising; and (4) aesthetic advertising 
production [1-3]. 

Finally, the study shown here reveals scientific knowledge in a plural form that aims to understand 
phenomena and acquire critical and conjectural thinking. It is the responsibility of designers and advertisers 
to use these tools to reach new points of view in human communication activities. For this, a market 
simulation was developed in academic areas that lead to understanding how the interdisciplinary teaching 
of these two sciences can be understood experimentally and experientially [14-18]. 

2 METHODOLOGY 
This study was developed within a Master's program in Design & Advertising, with more than five years 
of implementation, which aims to train graduate students with critical values and prepare them to 
understand themselves as responsible for disseminating human culture. The interdisciplinary character 
of the Master's program, and the use of active pedagogical models provides a real experience of design 
application in the most different aspects of advertising since this is the only Portuguese Master's degree 
specialized in advertising that trains professionals capable of developing strategic, creative aspects 
within the project, in addition to understanding the dynamics of advertising creation in the context  of 
creative direction with real customers clients and companies. 

The structural development of the entire process took place as follows: 
• Surveys and diagnosis of prior perceptions of alumni and current students so that it was possible 

to summarize the needs found in the relationship between the training process and accessing the 
job market; 

• Focus group carried out with students of the first year/first semester to verify the current 
educational and marketing needs; 

• Presentation and implementation of the new project methodology based on Problem-Based 
Learning to meet the needs verified in the surveys, focus group and previous diagnoses; 
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• Surveys and diagnosis of subsequent perception from participating students during the 
implementation of the project to measure their satisfaction. 

The implementation process was divided into 6 main phases: 
1 Quantitative diagnosis of needs with students and teachers; 
2 Qualitative diagnosis of needs with students and teachers; 
3 Data analysis; 
4 Project formulation 
5 Implementation; 
6 Quantitative and qualitative diagnosis of improvements with students, teachers and client. 

Altogether, 39 students (representing 99.9% of the program's annual vacancies) participated in the 
research process, among alumni and current students. The entire project implementation process was 
carried out with 100% of students regularly participating in the first year/second semester of the program 
in the academic year 2019/2020. 

3 RESULTS 
Two quantitative surveys were carried out using Google Forms. The first survey was aimed at alumni, 
current regular second-year students, and students who are extending the thesis deadline. The second 
survey was sent to current regular students of the first year. The main purpose of both surveys was to 
understand the satisfaction and possibilities for improvements in the pedagogical process. The data 
generated in these surveys were analyzed and are as follows. 

Undergraduate courses give the greatest academic provenance of students at the Institution of which 
the Master's program is inserted, with an average of 35.5% of all graduate students in the fields of 
Design and Marketing & Advertising. Among the alumni, current regular students of the second year 
and students in the period of extension of the thesis deadline: 58.8% were in the second year; 23.5% 
had already completed the course just over two years ago; 11.8% were in the process of extending their 
thesis, and 5.9% had already completed the course more than three years ago. 

It was possible to verify that 52.9% of the respondents believed that the curricular units did not compose 
the necessary knowledge for their professions in the market and 58.8% considered that some curricular 
units had repeated contents. In addition, 52.9% believed that curricular units or content they did not 
have during the course would make a difference in their professional lives. 

Regarding the projects they had already developed during the course, general satisfaction with the job 
market was revealed as average, since the collaboration between the curricular units in the development 
of projects was mainly identified as non-existent. Still, 80.7% of the respondents believed that each 
curricular unit proceeded on its own projects without collaborations. 

When asked if the proposed projects contributed to the development of their portfolios, 56% of 
respondents answered that only some of these projects were of any use, emphasizing projects 
developed exclusively in laboratory disciplines. 92.5% considered that the developed portfolio was 
insufficient for a job interview or career promotion, and 72% of the surveyees considered that projects 
developed with companies were too scarce, and would appreciate more projects with real clients and 
companies. 

This relationship between academia and labor also led to an attempt to understand the interdisciplinary 
relationships between design and advertising. It revealed that 50.6% of the students considered that the 
curricular units contributed to understanding the aesthetic application of design in advertising strategies. 
When asked if the curricular units focused on advertising strategy provided information for developing 
projects for the aesthetics and design curricular units, 71% answered yes. However, only 60.5% of 
respondents agreed that the curricular units focused on aesthetics and design used strategic advertising 
information from other curricular units. In the perception of theoretical development of the Master's program, 
95.4% of the respondents revealed that theory and practice were united in developing the projects. 

It was also revealed that 87.9% of the students considered that a project within the semester would be 
of great value. Since it would have a briefing linked to a company, which would be developed in a 
strategic and aesthetic partnership between the curricular units. Among these, 51.4% said that the 
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project should be developed concurrently by all curricular units, while 36.5% preferred it to be developed 
only by part of the curricular units. 

In the general observations and comments to these surveys, it was possible to see that it would be more 
beneficial to have greater participation of companies in the developed projects. The purpose of this 
would be to increase the number of links within advertising and honestly know the relationship between 
client and briefing presentation. 

With these results, a focus group was implemented for the current regular students of the first year with the 
primary purpose of deepening the issues previously diagnosed. Therefore, the following steps were 
implemented: identity & identification, perceptions & expectations, influences, relationship, communication, 
and agreement. 

In the data on identity & identification, the general public recognition, the provenance, and the repertoires 
affirm the data on the degrees of the Institution itself of which the Master's program is inserted previously 
questioned. 

In terms of perceptions & expectations, the requirements of meeting the expected, general improvements, 
and general observations led to the understanding that the greatest expectation of students is to leave the 
Master's degree with a portfolio and with projects that can put them competitively in the job market. In 
addition, the expectation of networking with advertising agencies and real clients was also mentioned. 

The influence, concerning comparisons, origins, and the conference/confrontation/similarity, 
demonstrated that the area of advertising, together with the possibilities of the applicability of design in 
advertising, is the main highlight of the course. This data is revealed in the comparisons of the 
inexistence of other courses geographically allocated nearby. 

With an emphasis on recognition, affection, and posteriority, the relationship component showed that 
students did not feel they were being evaluated by the market, as they did not work directly with actual 
companies. In addition, the vast majority reported that they missed follow-up and attendance classes, 
in which the teacher is available to the groups and shares feedback on what can be done or improved. 

In the area of communication, solidified in recognition of current possibilities, presentation of last 
possibilities, experimentation, and recurrence of suggestion, it revealed that students wanted an 
integrated design system between the curricular units and with real clients, with the support of a teacher 
as if it were a creative director. This data also revealed that according to students, working on projects 
for actual clients will create better portfolio pieces, that will better position them in the job market.  

With the data collected, it was possible to diagnose some needs of the students and outline points of 
improvement for the creation of a new project to be applied in the following semester  

The data analysis presented here begins by understanding that the general origin of the inquired 
students is the Institution's degree itself. It reveals a good connection with the university and establishes 
a relationship of trust between students and the university. This data is proven when realizing that the 
general satisfaction index with the university is average: it denotes good status, but it also brings the 
need for stabilization and growth. 

The vast majority of students believe that the contents that concern the Master's degree are a repetition 
of what was already learned during the graduation. It does not place the Master's degree at a higher 
level of specialization, nor does it enhance the deepening of knowledge. 

On the subject of the contents taught, most students demonstrate that they feel they are not getting a 
good place in the market due to not having some curricular units or specific content. There is a great 
criticism of the lack of teaching on aesthetics and, again, of the lack of contact with real clients. 

General dissatisfaction with the curricular units' content is also revealed in the average satisfaction of the 
projects developed during the course. Quantitatively, the data on this satisfaction can be understood as 
medium-high. However, qualitative analysis requalifies this indicator to medium-low. Projects are the 
significant regulators to meet the need for portfolio development and subsequent placement in the job 
market. However, in the present analysis, it is possible to notice that the students do not feel that the 
projects developed are serious enough for this; and they also do not understand how the curricular units 
could relate to each other to create complex projects. In this sense, there is once again the indication that 
the Master's degree is increasingly distant from the labor market by not allowing portfolios with real clients. 

This lack of understanding about project development reveals a structural problem in the course: most 
students are unable to understand the relationship between strategy and aesthetics and do not 
understand the relational needs between these two essential terms. This fact is verified by realizing that 
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the students do not understand that the knowledge acquired in the different curricular units compose a 
complex and unified formation. The research reveals another insight related to the theory/practice 
duality. In quantitative analysis, students say that there is a practical application of the concepts learned. 
However, in the qualitative evaluation, one of the most vehement criticisms is related to the impossibility 
of applying the concepts in practice since they have no methodological expositions. 

Qualitatively, most of the students revealed their perceptions and expectations regarding the Institution's 
reputation concerning the design area. In the vast majority, the search for the Master’s in Design & 
Advertising is done by students who already have a solid base in the strategic area of advertising and want 
a specialization in aesthetic contexts of design. However, it is possible to see that the fulfillment of these 
expectations was not being met. It is also necessary to mention that a small portion of the students, coming 
from the design area, indicated that they do not have enough content to understand the strategic 
relationships. 

Compared with other entities, the Institution offers a course that links design and advertising, but not for 
its qualitative attributes. With that, the need arises to highlight the Institution and the Master, program 
based on the following topics: 

- Market research 
- Interaction between design and advertising 
- Transversality of course units 
- Development of aesthetics strategy 
- Use of strategic data in aesthetics 
- Contemporary conceptual bases 
- Practical applications 
- Portfolio development 
- Networking 
- Presence of real clients 
- Briefings with real clients 
- Speedwork 
- Market assessment 
- Project mentoring 

With the references mentioned above, the data generated were analysed and generated a transversal 
interpretation to bring possibilities for improvements in the pedagogical process of the Master's program 
in Design & Advertising. 

4 CONCLUSIONS 
The data analysis allowed an integrated vision of a new project to be implemented in the first year of the 
Master's program in Design & Advertising.  

The conception of such a project and how it aims to supply the diagnosed needs is based on Problem-
Based Learning. This methodology was selected based on the principle that, in order to act in synergy 
and at the same time with scientific autonomy, the teaching methodologies must follow a purposeful 
precept that promotes teaching and learning from the engagement with issues and conflicts relevant to 
the most different scientific areas. In this scope, then, Problem-Based Learning stands out for offering 
(1) appropriate learning objectives; (2) access structures that support student and teacher learning; (3) 
frequent opportunities for evaluation and formative review; and (4) promoting participation and a sense 
of action [19]. With two primary purposes, the acquisition of content and skills and awareness of design 
and advertising activities, these pedagogical methodologies confer the principles of metacognition. So 
that students and teachers can meet objectives, self-assess the process, understand the reasons to 
review and recognize the fundamentals, resources and social, political and cultural aspects that place 
design and advertising as sciences and marketing actions culminating in a contiguous action [20-25]. It 
allows the teaching and learning of design and advertising in contemporary times to be seen as an 
experience beyond verifying meaning. It means that design and advertising can and should be taught 
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and learned under the synergistic normative aspects that allow both the teacher and the student to have 
the potential to be understood in a representative equivalence of contiguity among the most varied 
branches of science. 

The project aimed to institutionally strengthen a real client and carry out a communicational repositioning 
using digital tools in the scenario of micro and small companies in Lisbon. Therefore, it was necessary 
to develop a strategic digital communication plan that had to be substantially elaborated according to a 
digital marketing plan and a digital media plan based on the current market structures of the client 
segment. It was also necessary for an aesthetic study of languages regarding the target audience that 
was intended to be achieved with the new strategy, reflected in the practical and technical development 
of the campaign's assets. Given the advantages of developing a digital campaign strategy, the project 
aimed to ensure that the proposal for a new positioning for the brand brought interactivity, analysis, 
measurement, and conciseness in targeting. 

A project emerged from a briefing with an actual client and was dealt with in the Problem Based Learning 
system. In this way, the syllabus contents were divided into two essential categories, transversal and 
progressive, from all the curricular units of the second semester. 

In the first stage, all curricular units developed the notions of advertising strategy concomitantly and had 
deliverables integrated to generate campaign planning information that was materialized in the aesthetics 
stage. This stage lasted for seven weeks and included the five curricular units in force as follows: 

Table 1. Advertising strategy. 

MEDIA STRATEGY DIGITAL MEDIA 
ADVERTISING 

AUDIOVISUAL 
PRODUCTION LAB 

ADVERTISING DESIGN 
PROJECT LIVING LAB 

Digital 
Communication Plan Digital Strategy Language Aesthetics 

Strategy Advertising Strategy Lab 

•Marketing analysis 
• Data Analysis 
•Marketing strategy 
•Marketing objective 
•Communication 
objective 
•Media objective 
•Budgeting 

•Web analytics 
•Trendspotting 
•Future thinking 
•Digital business 
strategy 
•Inbound Marketing 
•Content Marketing 

•Aesthetic analysis of 
languages 
• Moodboard 
•Moodboard analysis 

•Aesthetic study of 
languages 
•Semantic campaign 
analysis 
•Conceptualization of 
campaign 

•Research, 
development & 
innovation 
•Blended metrics 
•Feasibility analysis 

Deliverable: Strategic 
digital communication 
plan. 

Deliverable: Digital 
marketing plan & 
Digital media plan. 

Deliverable: 
Moodboard and 
moodboard analysis. 

Deliverable: Concept 
ad. 

Deliverable: Partial 
pitch. 

In the second stage, all curricular units developed the notions of design and advertising aesthetics 
concurrently and had deliverables integrated to generate creative information to finalize the campaign and 
present to the client. This stage lasted nine weeks and included the same five curricular units in force as 
follows: 

Table 2. Design aesthetics. 

MEDIA STRATEGY DIGITAL MEDIA 
ADVERTISING 

AUDIOVISUAL 
PRODUCTION LAB 

ADVERTISING DESIGN 
PROJECT LIVING LAB 

Media 
development Digital aesthetics Storytelling aesthetics Design Aesthetics Lab 

•Information 
visualization 
•Adequacy of the 
creative strategy to 
the media strategy 

•Multimedia 
development 
•AI + UX + UI + 
IxD 
•Usability and UX 

•Analysis and 
conceptualization 
•Scripts 
•Style frames 
•Storyboard 

•Brand identity, image & 
value 
•Ergonomics 
•Aesthetic trends 
•Production materials 
•Ads development 

•Assets 
development 
•Campaign 
presentation 
strategies 

Deliverable: Final 
report. 

Deliverable: Final 
report. 

Deliverable: Ad/Institutional 
film for digital platform + 
Final report. 

Deliverable: Assets of the 
media plan, applications and 
mockups + Final report. 

Deliverable: Final 
pitch + Final 
report. 
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The project had a hierarchical function, in which everything was centered on the Advertising Design Project 
curricular unit, which functioned as a creative direction and project manager. The Media Strategy curricular 
unit intended to support developing a strategic digital communication plan based on topics related to 
marketing analysis & data analysis, marketing strategy, marketing objective, communication objective, 
media objective, budgeting, information visualization and adapting the creative strategy to the media 
strategy. The curricular unit of Advertising in Digital Media intended to support the development of a digital 
marketing plan and a digital media plan based on topics related to the phases of a digital campaign, digital 
channels to be used, best formats, suitability for the objective and target of the campaign and definition of 
KPIs to measure the success of the campaign. The curricular unit of the Audiovisual Production Lab 
intended to support the development of a moodboard, as well as its aesthetic analysis, and an institutional 
advertisement/film based on topics related to the aesthetic analysis of languages, moodboard, moodboard 
analysis, analysis and conceptualization, scripts, style frames and storyboard. The Living Lab curricular 
unit supported the development of the campaign and presentation pitches, in addition to applying the 
procedures for the development of new concepts, products and services through experimental methods: 
according to a logic of (a) testbeds; and (b) pilot tests, in simulated "real-life" contexts. 

All syllabus related to the project were scheduled with partial deliveries determined so that students 
could follow the entire project process through a specific agenda. The main objective was to develop a 
digital campaign for a local micro or small company that applied the knowledge and methodologies 
taught in the curricular units. In addition to the campaign, students were required to prepare a report 
that documented graphically (images and sketches of the various studies carried out) and textually 
(research and conclusions) the project design process, in addition to clearly reflecting the knowledge 
acquired in all complementary curricular units that supported this project. In other words, this report was 
to discuss the impact of each topic on the overall development of the project. For this, the supplementary 
objectives given to students were: 

• Analyse a market segment and develop a strategic digital communication plan; 
• Develop a digital marketing plan and a digital media plan; 
• Make aesthetic studies of target audience language, develop a moodboard and make an aesthetic 

analysis of moodboard; 
• Develop a concept of communication according to marketing needs and aesthetic analysis; 
• Replicate aesthetics of assets from a concept ad and according to the media plan; 
• Develop applications and mockups of assets. 

All project information was collected in a briefing signed by both course coordinator and client. This 
briefing was launched and made available to students in an event involving teachers, students and the 
brand founders opened to questions. On this occasion, students were able to talk to the client about 
expectations regarding the campaign and were divided into different groups from different areas of 
design and advertising. Each member was made responsible for the management and workflow of their 
own areas which ensured that all could have contact with all areas.  

Thus, seven agencies were created with an average of 4 students in each one. Each agency developed 
its structure based on strategic information (mission, vision and values), foundation, positioning, beliefs 
and aesthetics with a partner from the Graduate Course in Branding. In addition, the agencies also had 
their institutional films developed in partnership with the animation discipline in the Master’s in Design and 
Visual Culture. 

At first, students began to develop all stages of the project accompanied by their teachers in person. 
Due to the COVID-19 pandemic established in the middle of the process, students continued the projects 
from their homes and with online monitoring through different platforms. In this sense, the following 
platforms are highlighted: 

- Blackboard: for the provision of synchronous classes and didactic material; 
- Zoom: for lectures with guests; 
- Microsoft Teams: for direct communication and data organization by teams; 
- Skype, Hangouts and Whatsapp: for direct communication and assistance; 
- Outlook: for institutional communication; 
- Milanote: for filing processes; 
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- Youtube: for public presentations. 

During the process, students had to present an on-line pitch using Blackboard platform and WhatsApp 
tools. These presentations assured data confidentiality for each group and the students were able to 
proceed with the finalization of the campaign having feedback from the client and the teachers present. 

At the end of the semester the final results were presented using video showcase format, and students 
were evaluated by a panel of teachers, the client and an external guest from the advertising market. In 
addition to that each student also developed individual reports on the performance and collaboration of 
each curricular unit in the project development process having a particular evaluation method in each 
discipline. 

For the campaigns evaluation, the panel of teachers and the external guest, used specific evaluation 
forms considering each stage of the process and was made a qualitative evaluation based on the given 
needs by the client. The awarding process occurred in a public session using the Blackboard platform. 

A quantitative survey was carried out, with qualitative elements, using Google Forms and interviews via 
WhatsApp and Google Hangouts at the end of the process to understand the students satisfaction levels 
and improvement opportunities of the pedagogical experience.  

Relevant data showed how the project solved problematic particularities that had arisen in previous 
surveys and indicated a 10% growth rate in engagement and commitment to the course. In terms of 
engagement, the general satisfaction of the course showed a growth rate of 24% with the activities 
developed concerning previous projects. Still revealing a 15% growth rate in confidence about the 
course and the Institution. 

Advertising Design Project and Media Strategy were the most relevant curricular units that collaborated 
during the development of the project, according to 90% of respondents. 

In terms of portfolio development, 96.2% of the students considered a significant contribution to the project, 
representing a 40% increase in the perception of the market applicability of the activities developed. Even 
when asked if the portfolio developed up to this point in the course was sufficient for a job interview or 
career promotion, 57.7% said yes, representing a 34% increase in confidence in accomplishing the course. 
This factor represents the resolution of the demand for activities linked to the market. 

Regarding collaboration to understand the aesthetic application of design in advertising strategies, 
96.2% of students were able to verify this achievement, representing a 45% increase in the 
understanding of the central areas of the course. Still, on the provision of information from the curricular 
units focused on the advertising strategy for developing projects for the aesthetics and design curricular 
units, 73.1% of the students also verified this compliance. While, when asked if the curricular units 
focused on aesthetics and design used strategic advertising information from the other curricular units, 
84.6% of the students were able to observe this execution. Regarding the performance of the theoretical 
development of the course, 96.2% revealed that theory and practice came together in the development 
of the project. 

About the vision on the way that a project within the semester, with a briefing connected to a company, 
which was developed in a strategic and aesthetic partnership between all the curricular units, contributed 
to the Master’s in Design & Advertising, 50% of the respondents said that helped in the course with the 
participation of all curricular units and the other 50% said that it helped in the course, but it would be 
better just the participation of two or three disciplines. 

5 FINAL CONSIDERATIONS 
In addition to the data pointed out in the previous topic, the project managed to contribute with improved 
values in later data analysis by bringing to its core a market study with an interaction between design and 
advertising, as it could be seen in its two main phases. In addition, it relied on the transversality of curricular 
units by placing all subjects to contribute theoretically and practically within the same curricular context. 
The development of an aesthetic strategy and the use of strategic data in aesthetics was successful to the 
extent that the disciplines understood the applications of design in the advertising departments and its 
possible consequences. This was made possible by the presence of a real brand with a real briefing that 
provided a market assessment since, in addition to the teachers' evaluation and feedback, there was also 
an evaluation by an external guest from the advertising market and the client itself. 

Thus, the project was developed in a speedwork system, contributing to networking and developing a 
solid and competitive portfolio. Finally, the project brought contemporary conceptual bases to the 
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universe of design and advertising with a project mentorship that put the students' experience and 
marketing experience on the agenda. 
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FROM FACE TO FACE TO “EMERGENCY REMOTE LEARNING”: 
CASE STUDY AT A PORTUGUESE PUBLIC UNIVERSITY 

J. Gomes de Almeida, C. Pinto Albuquerque, P. Peixoto 
Coimbra University (PORTUGAL) 

Abstract 
The COVID-19 pandemic has brought additional challenges to the academic community. Higher 
Education Institutions (HEIs) were forced to adopt a “remote emergency education” to protect teachers, 
students and staff.  

The study answers the following research question: considering the recent experiences of emergency 
teaching, learning and assessment, to what extent does the current pandemic context enable new ways 
of teaching, learning and assessing? In this way, it problematizes the triad that sustain all human 
learning - teaching, learning and pedagogical relationship. The study uses the case of a Portuguese 
public university, and consults expert observers engaged in this process- students, teachers and faculty 
directors -, using the Delphi method.  

The preliminary results show that, overall, both students and teachers are still very sceptical and 
resistant about new technologies in higher education. Assessment and the pedagogical relation, rather 
than teaching, are the main source of scepticism and resistance. 

Keywords: COVID-19, “emergency remote learning”, challenges, online assessment. 

1 INTRODUCTION 
The intensification of globalisation, the spread of transnational information and communication flows, 
the evolution and new social uses of technologies, the growth of networking have led to a paradigm shift 
in the field of teaching and learning. [1]. E-learning and blended-learning are already widely adopted in 
many universities. However, the University of Coimbra (UC), in its 730 years, has always remained 
faithful to face-to-face teaching, and the only courses it teaches remotely are those of continuing 
education. The pandemic crisis of COVID-19 accelerated the challenge of paradigmatic shift, forcing an 
intensive use of technologies. Even the universities most acquainted with remote teaching and 
assessment were not prepared for such a sudden and mandatory change. 

The overall objective of the study that frames this paper is based on the argument that the pandemic 
crisis can and should be seen as an opportunity for change, in the context of an inclusive higher 
education that respects the principles of equity, social justice and ethics. To achieve this goal, the study 
started from the following research question: considering the recent and new experiences of remote 
teaching, learning and assessment at UC, to what extent the current pandemic context promotes new 
ways of teaching, learning and assessment? In other words, to what extent these new modalities find 
acceptance among the different intervening parties in the teaching and learning process and may, to 
that extent, constitute as seeds of a new and innovative pedagogical relationship? What are the potential 
and the limits of digital technologies to act as mediators of a new pedagogical relationship? 

For this overall objective to be achieved, the pedagogical process cannot be reduced to the simple 
transmission of knowledge, leaving students in a mere receptive position. Such a teaching system, 
resulting from the industrial teaching model, is still dominant in Portuguese Higher Education Institutions 
(HEIs). Hence, the experience of remote teaching and learning has not only exposed this logic in its 
weaknesses, but it was also able to reveal emerging challenges and opportunities to which higher 
education needs to devote increasing attention in the post- COVID era. Thus, it is necessary to analyse 
the conditions that hybrid teaching and learning methodologies require, as they may bring with them the 
deepening of existing social inequalities in higher education. It is also necessary to identify barriers, 
good practices and opportunities that enable face-to-face higher education to keep up with and move 
closer to the agendas of the digital transition and Education 4.0, which have been welcomed in the 
strategic planning of several universities. It also requires the adoption of contemporary approaches of 
Assessment. 

At this point it is necessary to clarify the concepts of e-learning and blended-learning. Even if this 
objective is more difficult to achieve than it seems. 
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The concept of e-learning is constantly changing. Furthermore, it is difficult to define the concept of e-
learning in a definition that is transversally accepted by the scientific community. [2]. Sangra, 
Vlachopoulos, and Cabrera (2012), in a study that sought to reach a consensual definition of e-learning, 
identified four distinct dimensions in the literature: 1) technology-oriented; 2) delivery system-oriented; 
3) communication-oriented; and 4) education and teaching-oriented. 

In technology-oriented dimension technological aspects of e-learning are emphasized, whereas other 
aspects are seen as secondary. In delivery system-oriented dimension e-learning is seen as a mean of 
accessing knowledge, i.e. the focus is on the accessibility of resources rather than on the achieved 
results. In communication-oriented dimension e-learning is conceived as a tool for communication, 
interaction and collaboration. Finally, the dimension focused on the educational paradigm defines e-
learning as a new way of learning or as an improvement on an existing pedagogical and educational 
paradigm [2]. 

After consulting several experts from different fields, the authors concluded that "e-learning is part of the 
new dynamics characterizing educational systems at the beginning of the 21st century, resulting from 
the fusion of different disciplines such as information technology, communication technology and 
pedagogy, since all the definitions collected contained characteristics from more than one discipline. 
Consequently, the concept of e-learning can be expected to continue to evolve for a long time. In today's 
world, learning needs change very rapidly and the concept and functions of e-learning should be 
continuously adapted to these needs." The authors conclude that e-learning goes beyond technology, 
even though it only emerged with the digitalization of society. The study revealed that e-learning is much 
more than the mere application of technology in education and that it is, in essence, a teaching and 
learning method that contains within it a new pedagogical paradigm [2]. 

On the other hand, the concept of blended learning is also difficult to grasp, because it encompasses 
different meanings, strategies and methods that derive from the perspective adopted [3].  

According to Moreira and Horta (2020: 5), more than the conjugation of physical and virtual learning 
environments, hybrid education should be seen as a form of teaching characterized by the use of 
different pedagogical approaches and technological resources. The interaction of pedagogical 
approaches (apparently mutually exclusive) is a consequence of the conjugation of several resources 
to achieve the learning objectives. The authors argue that blended approach combines the best 
elements of face-to-face teaching with e-learning. According to these authors, there are so many 
definitions of blended learning that practically any class that integrates some educational technology 
can fit this definition. This type of definition revolves around the percentage of online classes when, in 
fact, the focus should be on the pedagogical perspective used to implement learning. The main 
characteristics of this type of teaching are: a shift from classroom-centred teaching to student-centred 
teaching in which students become active and interactive; increased interaction between student-
teacher, student-student, student-content, and student-external resources; integrated mechanisms of 
formative and summative assessment for students and teachers [4]. 

As we shall see, these methods were used in the pandemic context in a way that tended to be 
instrumental, experimental, and reactive. [5]. It is for this reason that, in this paper, when we use the 
term “remote teaching/learning”, we are referring to the period when all face-to-face academic activities 
were totally suspended. Which leads us to make use of the expression "emergency remote learning”. 
To make things totally clear, “remote teaching/learning” is not the same as e-learning, which is based 
on different pedagogical principles. Likewise, when we refer to “mixed teaching/learning”, we are not 
talking about blended-learning. 

2 METHODOLOGY 
To answer the research question and to contribute to the discussion of the current paradigmatic 
transition, the study consulted students, teachers and directors of the faculties of the UC. To accomplish 
these tasks, we adopted a methodology suitable to an intermittent pandemic context, ensuring that 
research is not compromised by any worsening of the pandemic context and by the adoption of more 
restrictive containment measures - the Delphi method. To achieve its objectives, the project adopts the 
strategy of listening to "privileged agents", considered the empirical object: i.e., the representatives of 
the student groups of the university; the directors (or sub-directors) of the faculties; teachers who 
represent the spectrum of the scientific areas of teaching within the UC. A focus on intensive 
methodologies that aim to collect qualitative and detailed information that enhances not only the debate, 
but also the modelling of innovative proposals and solutions. 
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The method involves constructing a set of questionnaires that are sent to the experts in a sequential 
logic. Participants answer the questionnaires without knowing exactly who are the other respondents. 
However, when they receive the second and the third wave of the questionnaire, they have access to 
the anonymised responses of the other participants. The answers were analysed and synthesised by 
the research team and are returned to the participants on an individual basis. Thus, each time 
participants receive a new questionnaire and the answers of the group, their view of the phenomenon 
is confronted with other perspectives, resulting in a type of dialogue that fosters reflexivity [6], as 
happens in focus groups, but without the face-to-face component. In this way, participants have the 
opportunity to review their positioning in relation to the others and, thus, trends will gradually become 
more visible. 

Anonymity plays an important role in this method, as it allows avoiding phenomena such as the ability 
to persuade some participants over others or the reluctance to express less socially accepted or minority 
positions [6]. The versatility of this analysis technique was enhanced through the use of the WELPHI 
software. 

3 RESULTS 
Looking at the results, something that emerged clearly was that teachers confuse 'emergency remote 
teaching' with e-learning, and mixed teaching (teaching two classes simultaneously - one face-to-face 
and the other one remotely) with hybrid teaching.  

As we have seen, besides being highly contested concepts by various disciplines, resulting in a great 
deal of theoretical and operational complexity, the fact that the pandemic context forced teachers to 
adapt to such a sudden change to new teaching methods may explain this confusion. In an initial phase 
(March 2020) teaching was fully remote, in April 2020, the containment measures were alleviated and 
teaching changed to mixed. In January 2021 it returned again to fully remote teaching and on 19 April 
(current system) to mixed system. This sudden and uncertain context, without the necessary planning 
and training, combined with the unfamiliarity of most teachers with distance learning methodologies 
seems to us a reasonable explanation for this confusion. As for the students, the confusion is also 
present. This scenario was expected as they come from a face-to-face learning background and this 
type of teaching was unknown to them. 

3.1 Teacher´s perspective 

3.1.1 Difficulties 
Teachers faced several difficulties in remote teaching. In terms of teaching, they mention that it was 
difficult to adapt the practical content to the theoretical format and to ensure that students' learning was 
not jeopardised. Due to the suspension of face-to-face teaching activities, teachers of more practical 
areas had to adapt the way they used to teach and this exercise proved to be very complex. For them, 
the students from courses with a strong practical component were prejudiced and their motivation, as 
well as the students, was greatly affected. 

Even teachers with training and experience in e-learning struggled. These teachers reported that the 
sudden move to remote teaching was problematic because this type of teaching presupposes that the 
curricular structures and the contents to be taught should be built from the beginning under this 
paradigm. In addition, they found it very difficult to motivate and stimulate students to adopt learning 
practices aligned with this type of teaching. Because this type of teaching was not freely chosen by the 
students (nor by the teachers), they had difficulties in motivating them for this type of teaching, especially 
at undergraduate level. 

Teachers report that during the remote teaching period it was difficult to provide close support to 
students and to stimulate students' interest. It was also difficult to get students to change their practices 
and become involved in e-learning strategies in a different way because the teaching culture of the 
university is face-to-face. These teachers attribute this situation to the fact that students have not opted 
for this mode of teaching, which requires a lot of discipline and commitment. 

During the period of mixed teaching, the difficulties were even greater. Managing two classes 
simultaneously was extremely difficult for the teachers who felt they were unable to give proper attention 
to either class. Teachers mentioned that synchronous sessions and face-to-face sessions require 
different methodologies and pedagogical approaches if the same objectives are to be achieved. 
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Teachers feel schizophrenic. When they tried to adopt pedagogical strategies adapted for those who 
were remotely, they "lost" those who were face-to-face in the classroom. 

Regarding assessment, professors and faculty directors have struggled with the ghost of fraud and there 
has been a strong investment in reliable remote examination platforms. This situation alerts us to the 
culture of mistrust [7] that exists among teachers towards students and which the pandemic context has 
revealed. Generally speaking, teachers are extremely sceptical about remote assessment. 

As a strategy to difficult fraud, some teachers, in individual written examinations, instead of asking 
factual questions, used reflective and analytical questions. Others, perhaps unaware of other 
alternatives, resorted to multiple choice tests - with considerable unpleasantness. The use of individual 
and group work was also common. Teachers who were more experienced in e-learning methodologies 
defended assessment on different terms, which tests skills and which is not exclusively rooted in the 
acquisition of information but also in its application to new situations. These teachers state that 
evaluation and remote teaching context requires different pedagogical premises and should be faced 
by teachers and students without mistrust. 

3.1.2 Potentialities and opportunities 
As Ernest Renan said, "the blows of adversity are terribly bitter, but never sterile." In fact, teachers report 
that, despite the difficulties, "emergency remote teaching" period gave them the opportunity reflect on 
their pedagogical methods in teaching and improve their digital skills. 

As for the teaching process, the fact that students had to prepare in advance the material to be presented 
in class, had a positive impact on their learning. The availability of the class videos in advance made 
the synchronous classes more dynamic and a space to clarify doubts instead of lecturing. Furthermore, 
the lecturers have noticed a greater affluence of students in remote classes, even though attendance 
was not compulsory. The collaboration and support network that was created among teachers was also 
mentioned. 

The most optimistic teachers highlight that remote teaching has stimulated autonomous study in 
students and, contrary to what would be expected, allowed greater interaction with students. This greater 
proximity is not related to the type of teaching, but mainly to the pandemic context and uncertainty that 
led many teachers to contact students to find out if they had objective and subjective conditions to 
access remote teaching (computer, internet, housing conditions, etc.). Some teachers even went as far 
as calling students' mobile phones when they did not respond to emails. This concern probably precedes 
any pandemic and this caring posture is already part of the teachers' personal profile. Usually disasters 
only reveal what already exists. So, the most concerned teachers continued to be concerned, and the 
most distant teachers continued to be distant. Many have discovered through the cameras the 
precarious study conditions of many students and some say that they were not expecting this reality. 
Perhaps the pandemic calamity will make teachers look at students in a different way. 

3.2 Student´s perspective 

3.2.1 Difficulties 
During the remote teaching period the students experienced several difficulties. Like teachers, they also 
recognise that students in highly practical courses were greatly penalised because there are skills that 
can only be acquired by learning by do it. In their view, the development of practical skills is not 
compatible with remote learning. The dimension of social inequality was also highlighted, as students 
reported that those who did not have an appropriate living space to study or adequate computer and 
internet had greater difficulties. In this sense, students who depended on the conditions that the 
university offered (e.g., study rooms or libraries) to study were more affected by the abrupt move to 
remote learning. 

Students also reported that they found it difficult to maintain concentration during classes and to 
assimilate the contents and report that teachers found it difficult to transmit knowledge. This position 
may be related to the fact that the students recognised the teachers' lack of experience in this type of 
teaching. 

Regarding the teaching process, although they consider the availability of class videos an advantage, 
they consider the asynchronous mode very harmful to the learning process because there is no 
interaction between students and with teachers. 
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As for the evaluation process, this is where the biggest complaints were found. The complaints focus 
mainly on the attitude of the teachers who were concerned about potential fraudulent behaviour on the 
part of the students and the strategies they adopted to prevent it. It was found that many teachers 
shortened the examination time to the point where students claimed that the time provided did not allow 
them to demonstrate their knowledge because they were more concerned with controlling the time, and 
that, fraud or no fraud, no student would be able to finish the exam in the given time. This strategy 
appears illegitimate to the students and demonstrates the teachers' inability to adapt the program 
content to remote assessment methods.  

Regarding fraud, some students mention that the fact that exams were scheduled without adequate notice 
and because they were overloaded with too much material to study, they had no other option but to turn 
to fraudulent behaviour. The reduction of examination time is also used as a justification for cheating. 
These students point out that if the teachers had made a greater effort to adapt the structure of the exams 
(for example by using reasoning and reflective questions instead of simple answer questions), this situation 
wouldn't have happened. The cause of cheating is thus imputed to the teachers who, being so afraid of 
fraudulent behaviour, by shortening the examination time, ended up promoting it. For students, multiple 
choice exams are not a fair method of assessment as they do not truly measure a student's knowledge. 
These types of exams are conducive to plagiarism as they focus on the student's ability to memorise, not 
to understand. In that sense, when teachers use this type of assessment, students feel that teachers are 
not sufficiently engaged in teaching. This perception leads to a greater probability of fraudulent behaviour 
occurring, as the relationship of mutual trust and commitment is weakened. 

Finally, regarding the pedagogical relationship, 81% reported that teachers' feelings of mistrust towards 
students became more intense during the “emergency remote teaching” period because most teachers 
assumed that students would commit fraud if given the opportunity. Still, students highlight the care, 
understanding and commitment of some teachers during this period to make the classes more dynamic 
and interesting and that their availability outside class hours brought the students and teachers much 
closer. In fact, students highlight that trust in teachers was higher when they were available to clarify 
doubts, were clear about assessment methods and more experienced in the use of digital platforms. In 
fact, as Monteiro, Moreira and Lencastre (2015) apud Moreira, Henriques and Barros (2020) alert, the 
development of a Weekly Pedagogical Guide (WPG) is essential in this context. This WPG should inform 
students about what will be learned, how the learning will be done, which strategies and activities will 
be developed and what will be the concrete product of these activities. These indications are 
fundamental to develop self-regulation and autonomy processes in students and for a smooth navigation 
in the digital environment. 

Thus, it seems that students' confidence increases as teachers are able to define clear rules regarding 
the teaching and assessment process, are helpful to clarify doubts, are experienced at a pedagogical 
level and are really committed with the teaching process. 

3.2.2 Potentialities and opportunities 
Interestingly, most of them highlight that the difficulties experienced during this period can be an 
opportunity to rethink the teaching system at university. However, this does not mean that they support 
e-learning, rather, indicates that students are unhappy with the traditional expository teaching system 
which clearly defines a hierarchical relationship in relation to the construction of knowledge. 

In general, strict time management was a strategy that was implemented for most students. In this new 
teaching system, the availability of support materials, the teachers' availability to clarify doubts, the 
asynchronous classes and the resolution of exercises in synchronous classes proved to be fundamental 
for the students to adapt to the new reality. 

The main positive aspects highlighted by the students during the remote and mixed teaching period 
were the flexibility, empathy and availability that some teachers showed in this period - something that 
paradoxically was not so evident in the face-to-face regime. This suggests the need to foster a closer 
relationship between students and teachers. Students acknowledged that some teachers tried to change 
the teaching format during the remote classes, trying to make the lessons more dynamic instead of 
expository lectures. 

Thus, it seems that some teachers were aware from the beginning that the more expository type of 
teaching methodology was not suitable for remote classes. In fact, it was possible to verify two distinct 
profiles among the teachers - those who had some experience in distance learning methodologies and 
tried to adapt the classes to the new reality, and those who kept their methods without major changes.  

4198



 

 

Another aspect highlighted was the availability of the videos of the lessons, which was useful for studying 
for the exams. In addition, like teachers, they noted an increased presence of students in remote 
classes. This is seen as a positive aspect as technologies can enable more students to access the 
university. The students also highlighted that some teachers, even though they did not have great digital 
skills, made a huge effort to adapt their subjects in record time. Students mention that this commitment 
is not related to the teachers' digital skills but to a genuine concern for providing quality teaching. 

Therefore, students value it when teachers show a real interest in students' learning and make their 
lessons a priority. This is a pertinent question, since the teaching career is evaluated in four dimensions: 
research, training, administration and service to the community. The exercise of university teaching is 
highly demanding and complex [1] and in this evaluation, research assumes the greatest weight. 
Research consumes much of the lecturers' time, leaving them little space to devote to the three 
remaining components, whereby the teaching component is often neglected. 

3.3 Faculty director’s perspective 
Faculty directors identify difficulties similar to those of some teachers (they are teachers themselves but 
acting as managers). Among them, the difficulty in adopting motivational strategies specific to online 
teaching and the consequent demotivation of teachers and students. The greater difficulty of interaction 
between teachers and students is a result of the limitations of the computer platforms themselves. They 
also refer that teachers also experienced difficulties in adapting the contents of the subjects to the online 
format. In fact, it is mentioned that not all teaching staff managed to adapt to the intense use of 
technological tools in such a short space of time, which generated imbalance between the different 
disciplines and confusion among students. 

As for the evaluation system during the "emergency remote teaching" period, the directors consider it 
inadequate and highlight the teachers' distrust of this type of system in tackling fraud. In the opinion of 
one leader, the reduction of examination time is an important factor in exerting pressure and dissuading 
fraudulent behavior.  

In addition, given the impossibility of making face-to-face assessments, in highly practical subjects (e.g., 
sports), an excessive weight was given to theoretical assessment, despite the support and solutions 
presented to the teachers (e.g., sending videos of students doing the exercise). They identify students' 
difficulties in managing their tasks and time, and consider their learning during this period as deficient. 

Regarding the pedagogical relationship, the directors admit that there has been a decrease in mutual 
trust due to the uncertainty about the format of classes and assessments. 

Concerning the possibility of hybrid teaching in the future, some leaders are very clear and clearly reject 
the idea, defending face-to-face teaching. Others are more open to the idea, defending the teachers' 
training in this area and the need for the platforms used to be fully operational. 

As for the positive aspects during this period, the teachers' ability to adapt to the remote system in a 
short period of time was emphasized. 

3.4 Technology in university education 
On this topic, teachers identify technologies as a factor that can act as a facilitator or inhibitor of the 
learning process. 

Teachers who highlight the potential of technology in the educational process refer that it offers a set of 
tools that help keep students focused and more interactive, allowing a closer accompaniment of 
students, shortening distances. In fact, the need to meet remotely with students and lecturers seems to 
have opened a "wonderful new world" in which the whole academic community has come to realize that 
physical distance is no longer an obstacle to communication. If it is true that these technologies already 
existed, the fact is that this kind of digital culture was not the rule in the university, which has always 
privileged face-to-face interactions. 

It is also highlighted that the availability of the class videos made it possible to give the synchronous 
classes a more interactive and reflective format for the clarification of doubts and debate. In this sense, 
these teachers refer that technologies can stimulate more creative and participatory learning processes 
and the acquisition of other types of skills. It is said that new technologies have the potential to captivate 
students and offer them more learning material. In this sense, these teachers feel that technologies 
foster self-learning and give the student a more active role in their learning process. 

4199



 

 

It is highlighted that technologies enable a teaching that is less based on a "lecture" model and more 
based on the interaction with the student, developing his/her autonomy in the learning process. 
However, teachers draw attention to the need to rethink the whole structure of the lesson, the 
organization and selection of content and resources used. They mention that it is necessary to dare to 
experiment and, if necessary, acquire training that allows them to acquire the necessary skills to promote 
learning in non-face-to-face contexts. 

As for the teachers who consider that technologies act as an inhibitor to the teaching/learning process, 
they argue that we are witnessing an infantilization of university teaching, since they perceive 
technologies as an oversimplification of knowledge transmission that is negative to the students' learning 
and training process. These teachers feel that the teaching process has become immediatist and that 
technologies contribute to a disposable pedagogy. 

Another aspect highlighted is the fact that technologies lead to the physical distancing of students from 
the university, leading to the weakening of associative life, isolation of students and contributes to the 
weakening of the creative and cooperative spirit. Furthermore, it is mentioned that technologies lead to 
the weakening of relationships and social contacts, affecting the ability to access the social ladder and, 
in this way, increasing social inequalities. These teachers believe that without the face-to-face 
interpersonal relationship component, it is even more difficult to develop social skills and achieve good 
jobs. The most critical of the remote or mixed system say that this type of teaching contributes to the 
dehumanization of teaching because it makes it difficult to establish a solid positive pedagogical 
relationship and contributes to the demobilization of students to participate in the organization of 
pedagogical-scientific events in their faculties. As for evaluation, these teachers argue that technology 
allows students to be more anonymous and therefore they can also be less involved, only doing the 
minimum or even resorting to fraudulent behavior. 

On the other hand, there are teachers who consider that technology can contribute to rethinking the traditional 
assessment practiced and diversify instruments and practices. It can stimulate new practices. But they warn 
that it is necessary to create a new assessment culture, fostered from joint reflections, which may bring 
together different faculties, students and teachers, so that everyone understands the need for assessment 
to be the result, the confirmation of a process of building knowledge and preparing future professionals. 
These professors argue that if a serious reflection is made about the pedagogical model of the university and 
if these adjustments can be discussed with students, not only in pedagogical councils or in the senate, but in 
a structured way, perhaps this pedagogical relationship can be built and even improved, in the sense of 
building a university for all and prepared for the challenges of the century we live in. 

As for the students, regarding the learning process, they refer that the technologies enable a more 
autonomous learning, since they provide them with a great diversity of information and content. The fact 
that the teacher gives them the freedom to access the content whenever they want gives them a more 
active role in knowledge. This freedom brings more responsibility, so students also recognize that this 
type of learning requires more discipline in time management and some resilience and therefore is more 
challenging for less autonomous students. In addition, technologies represent an additional challenge 
for students with precarious socio-economic conditions, as it requires access to adequate hardware and 
software. Nevertheless, most students recognize that technologies have the potential to bring 
advantages to the teaching process at university. 

As for assessment, students are more critical. The difficulties experienced during this remote period 
ended up affecting their perception of the role of technologies in assessment. The students argue that 
the teachers limited themselves to mimicking the contents to be assessed from face-to-face to remote, 
without carrying out a real revision of the assessment system in the light of the e-learning principles. 
Furthermore, they mention that the technologies are limited in what concerns the assessment of 
practical skills. Finally, these students feel that technologies make assessment opaquer and for this 
reason they prefer face-to-face exams. Nevertheless, again, most students believe that technologies 
can bring some advantages to the assessment process at university. 

Finally, regarding the role of technologies in the pedagogical relationship, in general students have a 
pessimistic view. Most of them argue that technologies are not capable of replacing the pedagogical 
relationship established between teachers and students in face-to-face teaching. On this point, it is said 
that technologies favor a detachment between students and lecturers and weakens the relationship of 
mutual trust that is established between the parties. This detachment also applies to the colleagues 
themselves and this is seen as a significant loss in their academic journey. It is also highlighted that the 
very exchange of ideas between colleagues is hampered, leading to a loss of critical spirit - a 
fundamental skill that should be developed in academia. 
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In this context, the sense of proximity and accompaniment that face-to-face teaching offers appears in 
the eyes of students as irreplaceable. Once again, this data should be looked at in the light of the abrupt 
suspension of all face-to-face academic activity and the difficulties experienced in this context. 

Lastly, the directors of the faculties, regarding the role of new technologies in teaching, said that new 
technologies may act as facilitators and inhibitors, depending on the nature of the players and their 
ability to understand and use them. One director highlight that it would be advisable to evolve towards 
a hybrid model, mostly face-to-face, with exclusively online moments with virtual interaction, and also 
with the use of online tools in a face-to-face context. 

4 CONCLUSIONS 
Students and teachers struggled with several difficulties, mostly related to the fact that face-to-face 
classes were suddenly suspended, which meant that there was no time to carefully adapt the contents 
and assessment methods to the pedagogical principles of e-learning. In addition, this type of teaching 
has been imposed on them, which shattered the expectations on both students and teachers. This had 
consequences for the way students and teachers perceive hybrid teaching. The presentation argues 
that the pandemic scenario revealed numerous social and academic weaknesses. On the other hand, 
has forced the entire academic community to reflect on how learning and teaching are done in higher 
education. The difficulties experienced can be an opportunity to reflect on the triad teaching, learning 
and pedagogical relationship in university. 

Teachers report feeling less motivated for teaching, overloaded, difficulties to transmit the content and 
to keep students motivated (especially the undergraduate). Even the most experienced teachers in 
distance learning experienced difficulties. They report that it was more difficult to follow the students' 
learning progress, that it was difficult to adapt practical content to theoretical format in the middle of the 
year and without any preparation. The blended teaching period was even more challenging: managing 
two classes, which requires the application of different pedagogical methods, left teachers feeling 
exhausted and frustrated because they felt they couldn't properly follow either class. Teachers found 
high levels of anxiety in students and poorer results in evaluations. Concerns about plagiarism and 
cheating were also evident. Both students and teachers consider that the "emergency remote teaching" 
has mostly harmed students of courses with a strong practical component; with less autonomous study 
habits; who do not have adequate study conditions at home (housing and others) and with poorer socio-
economic conditions (adequate computer or a stable internet connection).  

As for assessment, the scepticism is strong and revealed a culture of distrust towards students. This 
insecurity stems from the very concept of what the assessment moment should be: a moment to test 
the ability to memorise or the ability to apply knowledge and reflection. The way teachers perceive the 
teaching process and the teacher-student relationship itself affects the relationship of mutual trust that 
should be established. Thus, when teachers mention that technology contributes to anonymity and 
enhances plagiarism, what is really at stake is the ability of students and teachers to establish a 
relationship of mutual trust. This inability leads teachers to blame technology for facilitating fraudulent 
behaviour when in fact technology is only a means to effectuate the roles that should be defined by the 
actors involved and their capability to solidify in the triad learning, teaching and pedagogical relationship. 

Nevertheless, they also found some pleasant surprises in trying to overcome the difficulties: more 
students attend virtual classes comparing to face-to-face classes; the fact that students prepared the 
subjects in advance made synchronous classes more dynamic, moving from an expository registry of 
subjects to one of reflection and clarification of doubts - some consider that it stimulated autonomous 
study in students; and the collaboration network that has been built between some teachers. 

As for students they show concerns about the inability of technologies to replace the pedagogical 
relationship established between teachers and students in the face-to-face regime; about being unfairly 
evaluated; and how to keep focus and motivated in a remote teaching system. Overall, students argue 
that the lack of experience of teachers in this type of teaching was evident and that teachers are more 
concerned with combating fraudulent behaviour than with the effective student learning. Students from 
more practical areas are the most sceptical because they do not believe in the ability of technologies to 
be an asset in teaching skills that can only be developed in face-to-face contact with the teacher. As for 
positive aspects highlighted, the fact that new technologies provide students with a wide range of 
information and content was mentioned. The results also shown that the majority consider that in the 
future, new technologies will play an increasingly fundamental role in the learning process and can act 
as a facilitator in the learning process if teachers are adequately prepared. 
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Concerning assessment, the major source of discontent was the reduction in test time and the use of 
multiple-choice exams. In the eyes of the students, besides being illegitimate, it demonstrates a lack of 
commitment and engagement of the teachers in finding valid alternatives to evaluate the students in a 
fair way. For them this posture shows disinterest and has led to the weakening of ties and trust between 
some teachers and students. Nevertheless, students recognise that some teachers showed a real 
concern to make the lessons dynamic, even though they did not have great digital skills. This fact shows 
that the pedagogical relationship is not directly affected by the introduction of technology, but with the 
ability of teachers to establish a relationship of mutual trust with students and clearly define 
communication channels. 

Unfortunately, this commitment is not sufficiently valued by universities, which give greater weight to 
research. This is a structural issue in the career progression of teachers and which puts investment in 
pedagogical training in a second plane. 

As for the faculties' directors, in general, the difficulties reported are in line with what students and 
teachers mention. It should be highlighted that the different capacity of teachers to adapt to technologies 
caused a lot of confusion among students and intra and inter-course asymmetries. 

Regarding the role of technologies in university education, it was possible to identify two types of 
teachers' positions: those who see technologies as learning enhancers and those who see them as 
inhibitors. 

The first group argues that technologies foster student autonomy, allow abandoning the paradigm of 
expository classroom lectures and adopt more interactive, dynamic and reflective classes, bringing 
students and teachers closer together. The second group sees the introduction of technologies in 
education as an infantilization and dehumanisation of teaching and that, ultimately, it will contribute to 
an increase in social inequalities because it difficult the establishment of robust and meaningful 
interpersonal relationships of cooperation - something vital to access the ladders for ascending mobility. 

As for assessment, the first group sees technology as an opportunity to rethink the assessment system 
based on the memorisation of knowledge, while the second group sees it as an opportunity for the 
dissemination of the culture of plagiarism, as it puts students in a more anonymous position. 

In turn, students see several advantages in the introduction of technology in teaching, although they 
recognize several limitations in more practical areas. This optimistic view does not apply to the 
pedagogical relationship and assessment. It was possible to see that the difficulties experienced during 
the period of "emergency remote teaching" and " mixed teaching" contributed to this view. 

Students felt that their skills and knowledge were not adequately assessed and therefore most prefer 
face-to-face assessment. 

As for the pedagogical relationship, it is pointed out that technologies favour the distancing between 
students and teachers and colleagues and weaken the relationship of mutual trust. Since assessment 
is a very important part of the pedagogical relationship it is natural that this situation occurs. Once again 
we see that the pandemic context has affected the way students perceive the adoption of new 
assessment modalities in the future.  

College directors argue that technology can inhibit or facilitate learning, depending on how well the 
actors involved understand and know how to use it. 

As for the conditions for the potential implementation of hybrid teaching, we identify two types of 
conditions: objective and subjective. The subjective conditions include, for example, the affective 
relationship students and teachers have with digital technologies, a certain degree of autonomy that 
students must have in the learning process, as well as the pedagogical culture of university education 
itself, which is traditionally more linked to the industrial model and is an obstacle to the implementation 
of a blended model of education. Regarding the objective conditions, aspects such as the availability of 
computer equipment, the logistical conditions of classrooms adapted to a blended model of teaching, 
access to high-speed Internet and basic computer skills were evident. 

In this new paradigm, teachers assume a set of new roles. More than transmitting knowledge, they 
should be able to guide the students' learning process in order to develop their skills and autonomy [5]. 
They should monitor, motivate, engage in dialogue, be a leader and stimulate positive interactions [8]. 
The teacher becomes a creator of digital resources, and for that it is necessary that he/she knows the 
specificities of the channels and the online communication, synchronous and asynchronous [9] in order 
to create a virtual learning community, where the student feels involved and motivated [5]. 
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Additionally, digital technologies, due to their permanent innovation and updating, require continuous 
training from teachers [10]. It is necessary to know the software, understand what is intended with its 
use from a pedagogical point of view and understand if the resource is the most suitable for the purpose, 
because its use is not, by itself, a guarantee of educational innovation [11]. It is necessary to train 
teachers in active and constructivist pedagogical-didactic practices that foster the collective and 
collaborative construction of knowledge [5]. Students are also called to assume new roles. From being 
recipients of knowledge, they become active agents in the learning process.  
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COPING WITH THE COVID-19 CRISIS WITH THE VIRTUAL 
CLASSROOM: A MALAYSIAN PERSPECTIVE 

Mai Neo 
Multimedia University (MALAYSIA) 

Abstract 
When the COVID -19 pandemic hit Malaysia in March 2020, and Malaysia went into a complete and 
total lockdown, the education system was tasked with a tremendous challenge: How do we convert our 
current teaching and learning methodologies into online classrooms to continue delivering quality 
education to our students? While some universities found themselves floundering under the tremendous 
pressure of these tasks and unprepared for online and remote teaching and learning strategies, some 
other universities kicked into high gear to implement virtual classrooms. Multimedia University (MMU), 
located in Cyberjaya, Malaysia, was one of the fortunate institutions better equipped to cope with this 
paradigm shift. This paper presents the framework within which Multimedia University worked in order 
to cope with the complete transference from face-to-face teaching to fully online. The Virtual Classroom 
Learning Model (VCLM) was implemented over the trimester and a survey was conducted on staff and 
students to gauge their feedback and attitudes towards the online teaching and learning. Results 
showed that students and staff were positive towards this new methodology, with staff reporting that 
they were prepared and well-trained to cope, thanks to the prior of blended learning preparation and 
trainings attended. 

Keywords: VCLM, Malaysia, Virtual Classrooms, Blended Learning, Multimedia University. 

1 INTRODUCTION  
The global health crisis caused by the COVID-19 pandemic resulted in a massive paradigm shift in the 
education system all over the world. Within weeks, all existing physical classroom teachings were forced 
to transform to online. Malaysia was no exception and was forced into a complete lockdown with their 
Movement Control Order (MCO) beginning in March 2020 [1]. Although many universities were already 
practising online learning [2], these were for blended learning classes, and not fully online, and therefore, 
many other universities were also caught off-guard and had to resort to emergency measures to adapt 
to this call for change. Some of the strategies applied by higher educational institutions to cope with this 
change to online include self-directed learning supported by online meetings and more student-centred 
learning approaches [3], [4], establishing emergency remote learning in community centres to help 
students of poor families continue their education [5],[6], and increased e-learning approaches and tools 
to help facilities the activities online [7]. 

2 METHODOLOGY 
In preparation to transform classes into virtual learning environments, MMU’s Office of Academic 
Development for Excellence in Programmes and Teaching (ADEPT), developed the Virtual Classroom 
Learning Model (VCLM) that provided teaching staff with guidelines on preparing their classes before 
the trimester starts, and during the trimester. It also included blended learning and Web 2.0 Tools that 
would support the delivery of content and lectures of the teaching staff.  This VCLM was underpinned 
by [8] connectivist learning approaches for online learning and mapped to the design of the VCLM and 
the workshops. The VCLM framework was developed to assist lecturers with an instructional process 
on how to prepare for their online classes. Fig. 1 shows the VCLM framework and guidelines for lecturers 
to prepare their classes, categorised as: 

1 Before The Trimester Starts 
2 During Trimester, and  
3 Blended Learning Support Tools. 
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Figure 1. The VCLM framework  

(© 2020 Universiti Telekom Sdn. Bhd. All rights reserved.) 

Due to the urgency of the matter, a total of 25 online workshops and training were organised and conducted 
in 1 week in March by the MMU Teaching and Learning Agents (TALENTs), in preparation for the start of 
the new trimester in April. Fig. 2 shows a screenshot of the online workshop that was conducted. 

 
Figure 2. Conducting the online workshop 

A total of 648 academics and 105 non-academics were trained during this time to use virtual learning 
tools such as Google Meet, Google Classrooms, and other Google Workspace tools as well as third 
party tools such as Padlet, EdPuzzle, Kahoot! And Quizziz, as per the VCLM provided. In addition to 
the training and workshops conducted, an info kit was also created for both lecturers and students, 
outlining the VCLM guidelines, and to acquaint MMU staff and students with the characteristics of virtual 
classrooms and online learning. A Google Classroom hub was also created by the TALENTs to provide 
further support to the teaching staff trained, where queries and questions that arose during the trimester 

4205



 

 

could be posed, answered and shared by all from the workshops. These Google Classrooms were 
managed and facilitated by the TALENTs to support the teaching staff throughout the trimester.   

At the end of the trimester, a Technology Acceptance Model (TAM) survey, adapted from [9], was 
administered to the teaching staff to gauge their readiness and perceptions of virtual learning 
environments, and their preparedness to teach online in the coming trimesters. The survey was a 36 
item 5-point Likert scale questionnaire that sought to gauge staff’s perception and readiness towards 
teaching online across 6 factors of investigation: Platform, Content, Ease of Use, Usefulness, Attitude 
and Intention To Use. The survey was administered online to all University staff who were teaching 
online in that trimester, over a 3 week period.  A total of 384 staff responded and provided their feedback 
and comments.  

3 RESULTS 
Analysis of results showed that 73% of staff reported satisfaction with teaching online, and were positive 
across 6 factors of investigation: Platform, Content, Ease of Use, Usefulness, Attitude and Intention To 
Use, each comprising 5 survey items, as adapted from [9]. Table 1 shows the descriptive means across 
these 6 factors. 

Table 1. Means across 5 factors of investigation in survey 

Factors Mean 
Platform 3.91 
Content 4.12 

Ease of Use 3.77 
Usefulness 3.73 

Attitude 3.82 
Intention To Use 4.17 

n = 384  

As the table shows, the perceptions of staff about online learning were positive and encouraging, after 
being trained on using the VCLM framework. Many reported that they were able to provide conducive 
learning activities in the online platforms used, which were mainly Google Workspace’s Meet and 
sometimes Skype, to their students. They also reported that they were able to redesign their content 
into more visually appealing materials, and better able to provide explanations in the online platforms. 
With regard to Content, meaning content that they provided to students online, lecturers reported that 
they were easily able to share their learning materials with their students, able to access resources 
easily, improving their knowledge on developing online materials, and even create their own content for 
their virtual classrooms, which led to an overall confidence in their provision of content online that would 
be effective for their students’ learning process. 

In addition, they also reported being able to provide clear guidance to students even virtually, confidence 
in developing online activities during class, interact with their students online and provide alternative 
assessments in their class, as physical final exams were no longer available. They found that they were 
better able to manage their content, facilitate question and answer sessions online, better engage and 
interact with their students online. Interestingly, these lecturers also reported a very positive attitude 
towards teaching online, stating that they enjoyed conducting virtual classes, and found them to be as 
beneficial as face-to-face (F2F) classes, and were looking forward to continuing it in the coming 
trimesters.  

The results were also well supported by the comments and feedback from the staff, as shown in Table 
2 below. 
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Table 2. Lecturers’ comments and feedback from the survey 

Comments on what did they like most about teaching virtually 

1 Able to have a class with students from any place. 

2 no constraint in place and time - can be anywhere and almost at anytime - students don't have to 
'come' to office to discuss any academic issues with me.  

3 The possibility to record classes for students who couldn’t join. 

4 Recorded video for student to go through after class ended. 

5 Students are more communicative via the Chat box. 

6 Attendance is not a problem anymore. 

7 Students have no reason to not attending class or late coming to class. Because they can simply 
join google meet from their own bedroom. 

8 Able to share materials at ease (via share screen and chrome tab) and students will be able to 
perform hands-on practice using their workstation (e.g simulation) during lecture class. 

9 Students were more active in participating class activities.  

Overall, they provided very positive feedback and comments towards the Intention To Use factor, 
reporting that they intended to continue developing virtual classes for their courses, as the new normal 
sets in, improve their learning materials for virtual consumption, explore more alternative assessments 
for their virtual courses to align better with their student learning outcomes and to provide more engaging 
online learning activities for their students. These results provided encouraging and motivating feedback 
for the use of the VCLM, and an effective framework to base virtual learning classes on, during this 
COVID-19 pandemic. 

4 CONCLUSION 
The global COVID-19 pandemic created a very challenging educational crisis globally, with universities 
forced to change their teaching delivery methods almost overnight. Multimedia University’s move 
towards this paradigm shift resulted in the development of the VCLM framework which spurred the 
trainings and workshops to quickly prepare lecturers to teach online. Thanks to the availability of 
technology and blended learning tools, MMU lecturers were better equipped to rise to the challenge and 
convert their classes to become fully online and embrace the change with little to no major obstacles. 
Results from the TAM survey showed that 73% of MMU lecturers were well prepared to teach online, 
and had long-term intentions to continue to do so. This is encouraging for the University’s top 
management as the university moves toward the new normal of the 21st century. 
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Abstract 
Numerous technologies surround the world we live in, such as smartphones, smartwatches, smart TVs 
or even a small hand video game, and all these equipment and their applications are based on 
programming, of which the general public has very little or limited knowledge. However, it is a significant 
part of how we live and lead our lives, making it even more imperative to learn it and create useful life-
changing technologies. 

Competitive programming is an area, where peoples write programs to solve some problems within a 
time frame. In the end of the contest, the leaders are decided based on the efficiency of their programs 
and the time taken by them to write them. 

From the other side the visualization technology (three-dimensional (3D) technology) can be used for 
graphically illustrate of various concepts in computer science. Therefore, we claim that such 
technologies combined with the competitive programming have prospects in educational process. 

In this article, we will consider a model for designing and implementing a programming courses based 
on competitive programming and 3D Technology. 

This scoping review aimed to describe the use of three-dimensional (3D) technology and competitive 
programming to support the modern educational process and the outcomes related to 3D technology 
from the perspective of teaching and learning. 

Keywords: Competitive programming, visualization technology, modern educational process, 
educational process, 3D technologies. 

1 INTRODUCTION 
Teaching different types of computer programming is not an easy task [1] and is considered one of the 
biggest challenges in computer science [2],[3]. In fact, there is a lot of evidence that show poor students 
performance after completing a first-year programming course [4], as well as a high dropout rates [5] of 
students from different programming courses. Regarding to this phenomenon, many authors have 
identified and classified the main problems faced by students in programming courses. [6], [7], [8], [9], 
[10], namely: 

• Teaching methods: teaching is not personalized due to large groups of students, there is little or 
no feedback from the teacher to the students; 

• Teaching methods: students use incorrect methods and techniques to obtain knowledge related 
with programming, do not know how to solve problems, do not have the necessary experience, 
do not have previous knowledge or experience with programming; 

• The nature of the programming; 
• Psychological and social effects: students are usually not motivated, feel anonymous during 

classes and there is little or no interaction between them. 

Various strategies and techniques for solving the above problems have been developed and studied. 
We can add competitive programming and visualization technologies (3D technologies) to these. 
Competitive programming may be defined as a methodology to creating an environment that allows 
students to work together and competing by solving programming exercises following certain standards 
and rules, usually the ACM-ICPC [11]. The main goal of this approach is to engage students be excellent 
programmers, using different algorithms and data structures to find the best solutions for various 
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problems in the field of programming [12]. For the other hand, 3D technologies may be defined as a 
mechanism for attracting and keeping the attention of the students and mastering their engagement and 
motivation. [13], [14], [15]. 

Both strategies are widely validated, although separately. For example [16], present the experience that 
they have gained with competitive programming in the University of Murcia, Spain, particular with the 
use of an automatic codes judge. According to the authors, this methodology encourages independent 
work, competition between students and makes the courses more attractive to them. Halim & Halim [12] 
present a similar experience, but in the National University of Singapore. Specifically, they describe the 
use of a competitive programming course to train students to participate in a world programing 
competitions. They show how students who are part of this type of competitions usually have higher 
results and obtain better grades in their graduation. Coles, Jones and Wynters [17] describe a 
methodological guide for analyzing problem-solving skills to participate in programming contest. The 
focus of this guide is on how students should solve programming problems instead of just trying to 
produce the correct result. Combéfis and Wautelet [18] present a guide to using online programming 
contests in support of programming training. 

From the other hand, visualization technologies (3D technologies) play a dominant role in international 
guidelines for education (European Commission, 2018) [19]. 3D technologies are used in many areas, 
such as astronomy [20], biochemistry [21] and engineering [22]. Usually 3D technologies are associated 
with visualization [23] and are used in images [24] and printing [25]. In the field of education, 3D 
technologies can have a positive impact on learning outcomes and student motivation [26]. For example, 
various 3D technologies have a dominant usage in health care education: teachers support student 
learning using augmented reality [27], 3D printing [28], [29] and 3D pictures [30]. The results of this type 
of learning are positive [31]. The most common 3D technology is made by Linden Lab’s Second Life, 
which also has a dominant role in the field of virtual reality [32]. 

In order to improve the understanding of the various 3D technologies that can support teaching of 
students in computer science and other fields of the education, it is necessary to have a more 
comprehensive description of the current state of the 3D technologies in use. Also, we are need of more 
structured definition of 3D technology. Similar description can help teachers recognize the real 
possibilities of the 3D technologies in teaching. 

Taking into account the above evidence in favor of competitive programming and 3D technologies, our 
goal is to present a summary of models that consider the use of 3D technologies and strategies from 
the competitive programming in the education of students in Computer science. 

2 BACKGROUND 

2.1 3D technology 
3D technology can be part of different technologies, which makes the structured definition challenging 
[33], [34]. From the perspective of display technology, 3D technology is related to visualization. A two-
dimensional (2D) image can be considered as a flat object, while a 3D image provides a deeper effect 
and is better understood by the human mind. The 3D technology may also include different levels of 
interaction with users. For example, users can do something that has causation in a 3D image or 3D 
world [33]. 3D technology can be displayed in a monoscopic, stereoscopic and autostereoscopic way. 
Monoscopic display is a technology that does not require additional equipment (such as 3D glasses) to 
see the image in three-dimensional space. Stereoscopic display refers to a technology that requires 
additional equipment (such as 3D glasses) to achieve a complete three-dimensional experience. 
Autostereoscopic display refers to a technology with many ways to provide multiple views in three 
dimensions (e.g. 3D prints). In addition, 3D technology can be defined as augmented or mixed reality. 
Augmented and mixed realities use 3D technology to provide real-life experiences with digital 
information [33], [34]. 3D technology can be defined along with some other technologies. Also, we can 
find the 3D technology in the use of mobile devices with 3D applications [35] or 3D printers [36] to 
support student learning. 

In general, there are different types of virtual realities that use 3D technology, although this definition is 
also used to describe other technologies, such as social media tools [37]. To connect the definition of 
3D technology with mixed realities, the concepts of “virtual reality” and “augmented reality” need to be 
clarified in more detail. The most common virtual reality is Second Life, which is a clearly defined and 
licensed 3D technology. This technology has also been the subject of considerable amount of research 
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[32], [38]. The Virtual reality can be defined as a “virtual world” [39], “virtual learning environment” [40], 
“virtual patient” [41] and “virtual simulation” [42-45], which are not unambiguous 3D technologies. 
Because of the main interest in the scope of knowledge about the actual 3D technology, the definition 
of “virtual reality” needs to be more clear. 

2.2 Competitive Programming 
The term “Competitive Programming” can be defined as follows: “Given well-known Computer Science 
(CS) problems, solve them as quickly as possible!”. 

Let's consider one by one the elements of this definition. The phrase “well-known problems in the field 
of CS” implies that in competitive programming, we are dealing with not scientific and solvable problems 
in computer science, which solutions are unknown. The creators of these problems have solved them 
before. The phrase “solve them” means that we must use our knowledge in the programming and 
computer science area at a certain level in order to create workable codes that can solve these problems 
- in terms to obtain of the same output as task creators, using secret input, generated by the problem 
creator. The phrase “as quickly as possible” is the competitive element, which is a very natural human 
behavior [46]. 

Please note that knowledge of competitive programming is not the ultimate main goal, but only a means. 
The true end goal is to create all-rounded programmers, who are much better prepared to produce better 
software or to face more difficult research problems. The founders of the ACM International Collegiate 
Programming Contest (ICPC) [11] have this vision and we are agree with it [46].  

3 METHODOLOGY 
As mentioned above, the purpose of this review article is to explore the use of 3D technology and 
strategies from competitive programming in the implementation of programming courses. Since 3D 
technology is a new field in education, the summary of existing research and articles (Fig. 1) in this 
direction is an appropriate approach for the purposes of this review [47, 48]. The methodological 
framework used to explore the use of the 3D technologies in education and to achieve the main goal of 
the review is the framework of [49, 50]. This framework is structured in four phases: 

1 Identifying research questions. 
2 Identifying relevant studies.  
3 Study selection. 
4 Summarizing the data [50, 49]. 

 
Fig. 1. Articles selection process 
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3.1 Identifying research questions 
To achieve the goal of the study, we identified three different research: 

1 What types of 3D technologies are used to support student teaching in programming courses? 
2 In what kinds of pedagogical context are 3D technologies used in programming education? 
3 What are the results related to 3D technology in terms of teaching and learning in the field of 

computer science? 

3.2 Identifying relevant studies 
To realize the wide-scoped perspective on the theme, we used the following databases to identify 
appropriate research: EBSCO, PubMed, Cochrane Library (Wiley). The search string included the 
following terms: (“Three-dimensional space”, “Three Dimensions”, “3D”, “3-D”, “VR”, “AR”, “Virtual 
Reality”) и (“Competitive programming”, “programming”, “contest”, computer science). The search was 
carried out in January 2020. 

To identify inclusion and exclusion criteria of articles for various 3D technologies [52] and competitive 
programming to be considered we used the PICO process. Based on this process, Second Life was 
excluded because it is owned by a company and operates as a virtual organization on the Internet. [32]. 
Although there are a lot of research related with Second Life, this review article is interested in a wide-
scoped perspective on the actual use of 3D technology.  

3.3 Study selection 
The first step was to identify the criteria for including and excluding articles in the study. After that we 
perform a search in the mentioned above databases. After the search complete, we identified the 
relevant studies by title and abstract, and then the full texts of the relevant studies were reviewed before 
proceeding to the next selection phase. Due to the different ways of defining a 3D technology, the 
number of studied articles is quite large. One of the challenges was to select appropriate articles based 
on their abstracts. This contains a risk of excluding unclear articles, although the approaches described 
in them may actually use 3D technology. This challenge can be minimized by screening the full text of 
the articles. Also, the so-called gray literature was selected. As definition we can say that a gray literature 
is a different type of reports or working papers [53]. 

3.4 Summarizing the data 
According to Arksey and O’Malley [49], the included studies should be organized in a more structured 
way. After screening the full text of the selected studies, they were organized through a descriptive 
approach to give an overview of their scope. The following information was retrieved from the articles: 
country, study design, article type and educational perspective. After the detailed description of the 
articles, we applied a thematic approach to organize the data into different categories according the 
used 3D technology, pedagogical context and results. The obtained categories reflect the level of 
interaction [32], the nature of the user interface [36, 46] and learning outcomes that can support the 
learning of students in programming courses. 

4 RESULTS 
The review made and the considered research shows that the integration of 3D technologies and 
strategies from competitive programming in programming courses leads to the creation of well-
structured courses that meet the requirements of both the teacher and the students. These courses are 
made up of modules that are thematic units. These modules may or may not be arranged, i.e. the teacher 
determines which modules students to complete first in order to move on to the next ones. The 
disadvantage here is that such an order leads to a common problem in programming education, namely 
students with conceptual gaps in previous modules often have difficulties when moving to new ones. 

Each module consists a set of related topics (Fig. 2). For example, in a Basic in programming course, a 
module such as Arrays can be composed of topics such as One-Dimensional Arrays and 
Multidimensional Arrays. Similarly, in a Data Structures course, a module such as “Linked Lists” can be 
composed of topics such as “Single Linked Lists”, “Double Linked Lists”, “Circular Linked Lists”, etc. To 
cover these topics, teachers use different resources, such as video tutorials, PowerPoint presentation, 
lectures, books, documents and more. To assess the knowledge of the students for each module, 
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teachers use two types of activities: practical tasks and exams. The difference between these 
assessment techniques is in the duration. Practical tasks are midterm activities, often covering days or 
weeks. Exams are short-term activities and usually cover minutes or hours. These are some of the 
places, where integrated and can be found different strategies from competitive programming.  

 
Fig. 2. Course structure 

Also, some strategies of competitive programming were implemented in the lab exercises that make up 
the assessment activities. The trick with these exercises is that they follow the ACM-ICPC standard and 
the corresponding student solutions, i.e. the codes can be automatically checked by an automatic judge. 
To achieve this, we implemented six elements (all required and always in the same order) in each 
exercise:  

1 clearly formulated title of the exercise; 
2 the time or memory restrictions;  
3 a sufficiently detailed and often ludic description of the problem that must be solved;  
4 a clear description of the input data, including quantity, format and the range of the values; 
5 a clear description of the output data, including the format in which the result must be displayed;  
6 input data with the corresponding output. 

On the site of one of the most popular platforms for competitive programming worldwide, namely 
Universidad de Valladolid (https://uva.onlinejudge.org), can be found tens of thousands of exercises 
following this standard [46]. 

About the second element, namely 3D technologies, their integration in the design of programming 
courses have led to increased interest and motivation of students. In the integration of 3D technologies 
was used the so-called MDA (mechanics, dynamics and aesthetics) framework described by Hunicke, 
Leblanc and Zubek [54]. Mechanics is a set of rules that determine plausible actions for all participants, 
as well as the main processes that trigger such actions. The dynamics describe how these rules perform 
in motions, responding to the actions of the participants and working together with other rules. In 
practice, with the help of the dynamics we determined the behavior of students during the exercises and 
lectures in the course. Finally, aesthetics refers to the experience that students receive during the 
course. In other words, the emotional response caused by the dynamics. These three components are 
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strongly related. During the courses we saw that from the teacher's point of view, mechanics generates 
dynamics that generate aesthetics, and from the student's point of view it is the opposite: students 
experience the exercises and lectures through aesthetics, which is provided by the dynamics of the 
course derived from mechanics. 

Also, during the programming courses, two categories of 3D technologies were formed [49]: 3D 
environment and 3D image. 

The 3D environment means that students interact with a completed at some level 3D environment 
(virtual reality, augmented reality, games or simulation in virtual reality). Therefore, the interaction of the 
students have been reduced to actions in the 3D environment, which have a causal relationship [55]. To 
achieve this we implemented the user interface for the 3D environment in computers, mobile phones, 
headphones and 3D glasses (Table 1), and the 3D environment itself may be used in various 
pedagogical contexts, such as teaching unique skills and knowledge in the field of computer science. 

The 3D images were used to influence the thinking of the students as they saw or heard something in 
the 3D environment. This increase the students motivation and their interest to learn new things. The 
3D images can be associated with photos, sounds, small animations, or videos [56]. The user interface 
that we used for 3D images was implemented in computers, mobile phone applications, and a 360-
degree camera. (Table 1).  

Table 1. Description of the use of 3D technology in programming education. 

Category of the 3D 
technology User interface that is possibly needed and pedagogical context 

3D environment 

Mobile phone 
Pedagogical context: Basics in programming/Object-oriented programming 
Computer (keyboard and mouse) and 3D glasses 
Pedagogical context: Data structure, Game programming, Visual programming, 
Desktop and mobile applications 

3D image 

Mobile phone 
Pedagogical context: Data structure 
Computer (keyboard and mouse) and 360-degree camera 
Pedagogical context: Game programming 

5 CONCLUSIONS 
As we stated at the beginning of this article, programming training is not an easy task. Therefore, in 
order to deal correctly with this problem, we considered a model for designing programming courses 
based on competitive programming and 3D technologies. The implemented and conducted 
programming courses show the many benefits of combining the both approaches in the learning 
process. In addition, the combination of competitive programming and 3D technologies can provide a 
solid base for research in each area of 3D graphics. Also, this approach will lead to well-prepared 
students for graphic programmers, game developers, CAD program designers, and any other element 
involved in computer visualization. 
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Abstract 
Peer review is an active learning methodology that aims to involve and motivate students to enhance 
their learning process [1]. Although previous studies have tried to explain the benefits of this tool from a 
conceptual perspective, it is necessary to provide empirical results to prove how useful it becomes. 

Following the lockdown due to the SARS-CoV-2 pandemic, it is of great relevance to analyse how these 
activities have changed in the new distance learning environment. The pandemic has led to new 
educational environments, new challenges, and new learning opportunities [2] that require a thorough 
analysis of both: the evaluative (cognitive dimension) and emotional (affective dimension) levels. 

The aim of this research is to evaluate the influence of peer review among university students, before 
and during the lockdown. In line with this, comparisons have been made on their learning performance 
(cognitive) as well as on their level of satisfaction. This study seeks to conduct a comprehensive analysis 
that includes both the evaluation and motivation aspects [3], and how these two factors are interrelated. 

To conduct this study, two groups of students were selected. The first one was a group of 132 members 
taking part in the 19-20 academic year (before lockdown). On the other hand, the second group included 
61 students during the 20-21 academic year (during lockdown). All results are referred to the same 
subject (Maths applied to Environmental Sciences) in the University of Malaga. 

As key conclusions, we highlight the effectiveness of the peer review tool and the importance of 
promoting greater proactive involvement by students in the distance education context [4]. However, it 
has been observed that during the pandemic, peer review potential has been negatively affected by the 
new distance education context. This is mainly because score improvements resulting from the 
implementation of peer review has been less significant with respect to the pre-pandemic situation. In 
this sense, the subsequent additional workload as well as the lack of face-to-face interaction between 
students and teachers, have also been reported as the most detrimental factors leading to a lack of 
motivation and worse results. This research presents an opportunity for academics to propose new 
motivational methodologies to apply peer review in distance-learning environments. 

Keywords: peer review, COVID-19, lockdown, cognitive and affective dimension, learning process 
enhancement, distance-learnings, challenges. 

1 INTRODUCTION  
Peer review, applied to education [5], is a key tool for student-centered learning. It consists of a 
collaborative learning technique where students assess other student’s work providing their own 
feedback. The overall purpose of peer review is to improve students' learning process by enhancing the 
understanding of the peer’s work and improving the quality of the final result [6]. It also develops critical 
thinking since students must analyze different approaches and points of view that may not have been 
considered when performing their task. By identifying errors of peers or own mistakes during the 
assessment, students acquire a stable critical base to continue the construction of knowledge. This fact 
also gives them confidence in their acquired skills and leads them to have a more global vision of the 
topic. During this collaborative process, there exists a bidirectional transfer of knowledge: those who 
give the feedback and those who receive it [7]. Moreover, critical reasoning development prepares them 
for their upcoming professional life. In fact, without their participation, the peer review activity is 
meaningless. 

In the literature, this technique is also known as peer evaluation, peer response, formative peer 
assessment, or peer editing [8], though, we consider the term peer review from now on. Students 
perform peer review of the resolution of several exercises which are carried out based on similar 
statements and specifications with well-established rubrics. In fact, rubrics are normally used to provide 
a common scheme for assigning marks in each step of the task and guides students during this process 
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[9]. In this study, we aim to gain more insight into the possibilities of formative peer review and its 
application in the classroom in both face-to-face and virtual settings. 

In addition to focusing on peer review as a tool, this research aims to analyse the existing relationship 
between learning performance (cognitive dimension) and emotions (affective dimension). In line with 
this, the theory of planned behaviour by Azjen [10,11], indicates that there are cognitive and affective 
components that have an impact on students' decisions. Students perceive any activity as a tangible 
element that requires effort and, at the same time, implies an intangible affective experience that may 
or may not enhance the acquisition of knowledge [12]. Therefore, it is necessary to study both academic 
performance (tangible aspect) and learning satisfaction (intangible aspect). 

As a consequence of the pandemic, distance education has spread, with the resulting lights and 
shadows [13]. On the one hand, assertiveness to this new virtual environment has increased, but on the 
other hand, virtual teaching has developed with the same parameters as face-to-face teaching [13,14]. 
Emphasis has even been placed on the teacher's adaptation to a new virtual environment, including 
their evaluation system, paying less attention to the emotional needs of the students [15]. 

Universities have focused their efforts on providing continuity in educational activities. However, 
students have undergone a lack of social contact and social life among peers, which may have had an 
emotional impact on them [16]. 

This research will analyse this cognitive-affective relationship to get new insights into this new virtual 
environment. As a result, authors expect that that higher education became aware of the need to provide 
mechanisms for both teachers and students to learn to be more resilient, i.e. to adapt to uncertain 
conditions [17]. This resilience will enhance students' learning skills (in a cognitive way) by improving 
their emotional level. 

After putting in context this research, the methodology will be developed, followed by the results and 
finally the conclusions of the study.  

This study has been conducted by a group of teachers from different STEM departments of the 
University of Malaga, who aim to improve the teaching methodology. After analysing different tools and 
their implication in the assimilation of knowledge, authors identified the peer review methodology 
technique as a key tool for this purpose. This research was carried out within the framework of a 
Teaching Innovation Project (PIE19-209), which received positive evaluation in an open call funded by 
the University of Malaga1. All teachers involved have been working on peer review technique since 2018. 
Moreover, this paper is a practical application of the methodology detailed in a previous research [4].  

2 METHODOLOGY 
The methodology followed in this study is not anonymous since, in the evaluation part, students know 
who they are evaluating. One of the main objectives while developing these activities is to make sure 
that students are able to give useful feedback on the work done by other students depending on 
established criteria. In order to make it possible, students must have assimilated the knowledge and be 
aware of what they are trying to assess. In addition, it has been observed that on many occasions it is 
easier for students to understand what their classmates want to communicate than what the teacher is 
telling them.  

Students of the “Mathematics” course in the “Environmental Sciences” BSc during the 19-20 and 20-21 
academic years have voluntarily participated in these activities. We only applied the peer review 
methodology in two of the four lessons of the course. 

First of all, the teacher explained a concept. Then, an activity is proposed regarding this new concept 
and students have to solve it. The solutions of the activities are exchanged, by the teacher (in face-to-
face lecture) or through a virtual tool (in virtual settings). The teacher also provides them with a guide 
correction (in face-to-face lessons) or rubric (in virtual settings) in order to enable a precise correction 
of their peers and preventing favoritism. Finally, the teacher makes a final correction of both their own 
resolution of the activity and the correction made by their classmates (peers). It is worth noting that the 
participation in these activities is not valued in the final grade for the course. 

In the 19-20 academic year, from the 132 students in the group, 70 of them voluntarily took part in the 
peer review activity. During this academic year, the tasks took part in face-to-face (on-site) lectures. 

 
1 https://www.uma.es/formacion/noticias/proyectos-de-innovacion-educativa-2019-2021/  accessed on 11 May 2021. 
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Each session took 50 min. Students had to solve several activities in 40 min and they had to correct the 
activities solved by other classmates in the last 10 min of the lecture. On the other hand, in the 20-21 
academic year (pandemic scenario), from the 61 students in the group, 21 of them voluntarily 
participated in the peer review activities and the activities were held virtually and out of the scheduled 
class hours.  

It is important to point out that all the collected data have been anonymized in order to process them 
according to privacy regulations. 

3 RESULTS 
This section conducts a comparative analysis of the evaluation of the students who have taken part in 
the peer review experience with respect to those who have not. In line with this, an analysis of the 
cognitive component is carried out. In addition, the affective dimension has been studied on the basis 
of satisfaction regarding the peer review experience. It will allow us to analyse the effect that the 
pandemic has had on the academic results obtained by the students, both from the cognitive and 
affective perspective, paying special attention to the effects of distance learning compared to the face-
to-face (on-site) learning mode. 

The cognitive implication of the experience has been characterised on the basis of the scores obtained 
by the students in the final exam exercises (scores out of 102) affected by the peer review methodology 
(Peer Review Evaluation) in comparison with the exercises not affected by peer review (No Peer Review 
Evaluation). Table 1 shows the mean and standard deviation of these scores, both before and during 
the pandemic, i.e. four possible cases. Before COVID-19, when on-site teaching was followed, the mean 
score of the students who applied the peer review (5.67±2.54) was clearly higher than those who did 
not (3.52±2.55), with a difference in absolute value of the grade of 2.15 points. Next academic course 
(when on-line teaching was followed, motivated by the pandemic context), the grade of the students 
who carried out the peer review was 6.34±2.67, in contrast to the score obtained by those who did not 
deploy peer review (4.59±3.37). This implies a score difference of 1.75 points. 

Table 1. Mean and standard deviation the scores obtained by students 

 Pre-Covid Post-Covid 

No Peer Review Evaluation 3.52±2.55 4.59±3.37 

Peer Review Evaluation 5.67±2.54 6.34±2.67 

% variación 61.07% 38.13% 

In the light of the aforementioned results, it can be pointed out that as a consequence of the peer review 
method, students have increased their marks by 61.07% before the pandemic and only 38.13% during 
COVID-19 pandemic (on-line teaching). This result indicates that although there is an increase in relative 
terms associated with the deployment of the peer review method, both before and during COVID-19, 
this increment is lower in relative terms during the pandemic than before it.  

This may have been due to a number of circumstances motivated by the new pandemic scenario, among 
which satisfaction is one of the most relevant [18]. To evaluate this dimension, and after going through 
the experience, the students were asked the following question in order to find out their opinion: "How 
satisfied are you with the peer review activity?” The answers were obtained through Google Forms. 
They were compiled and processed by means of the statistical tools available in Matlab®. 

The results of the survey, associated with the affective component, have been processed and shown in 
Figure 1. They indicate that the level of satisfaction in students who participated in the experience before 
the pandemic show significantly higher values compared to those who participated during it. In particular, 
the share of students who were very satisfied decreased from 65% (before pandemic) to 42% after 
COVID-19 outbreak. At the same time, those who were neutral, increased from 12% before the 
pandemic to 29% after it. Finally, no significant differences between students who rated the activity as 
satisfactory (23% before pandemic versus 29% after COVID-19) were found. 

 
2 Following the Spanish standard grading system, marks range from 0 to 10, so that 5 points are required to pass. 
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Figure 1. Distribution of the levels of satisfaction for the Pre-COVID-19 scenario versus results compiled 

from students who took part in the activity after COVID-19 outbreak. 

4 CONCLUSIONS  
This research aims to contrast results regarding peer review method before and during the pandemic. 
Since then, the digitalisation of the teaching environment has led to new formulas regarding distance 
learning. This study provides a preliminary analysis of a unique event such as COVID-19, in which 
context the peer review tool has been deployed and analysed. Results provide us with a first 
approximation in terms of the evaluation and acquisition of knowledge in the framework of a specific 
subject, i.e. the cognitive aspect. In addition, since there has been a disruptive change in the teaching 
methodology (moving from face-to-face to virtual classes), we have also analysed the emotional change 
of the students, i.e. the affective dimension. 

Students who took part in the peer review experience, improved their grades in both stages, before and 
after COVID-19. It was particularly reported that this improvement was significantly greater before the 
pandemic than during it. At the same time, we found that student satisfaction was higher before the 
confinement than after. This decrease in satisfaction may have led to a reduction in the motivation by 
students, which may explain the fact that before the lockdown, the peer review improvement was 2.15 
points whereas during the pandemic it was only 1.75 points. 

Since this study focuses on this new digital teaching environment, we believe that future works will have 
to pay attention to new teaching methodologies to motivate students. It is expected that in the close 
future we will return to the classic on-site teaching paradigm, but we believe that the technological 
advances that have been introduced in terms of virtual teaching, should continue to coexist with the 
usual educational system (face-to-face classes). It would be advisable to analyse future mixed or 
bimodal methodologies, where what we have learned during lockdown can lead to new approaches to 
enhance on-site teaching and learning. 
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READINESS OF TEACHERS TO DEVELOP MATHEMATICAL  
PRE-LITERACY OF CHILDREN OF PRE-SCHOOL AGE  

E. Nováková 
Masaryk University, Brno (CZECH REPUBLIC) 

Abstract 
The quality of professional competences of teachers is regarded as one of the key preconditions for 
increasing the level of pre-school education and of facilitating the kindergarten to elementary school 
transition. The development of mathematical pre-literacy of children in the context of their overall 
personality development is an important component of the professional competence of kindergarten 
teachers. By mathematical pre-literacy we mean a set of developing prerequisites for mathematics in 
the time preceding the start of elementary education. In our paper we include information on findings of 
a research into how Czech kindergarten teachers and prospective teachers reflect their readiness to 
develop mathematical pre-literacy of children. The data were obtained from 613 respondents by means 
of a questionnaire prepared by the author. The outcomes indicate that the respondents view themselves 
as sufficiently trained for developing children’s mathematical pre-literacy and that this is thanks to their 
previous secondary school or tertiary education. They believe that their knowledge of mathematics 
acquired during their secondary school and tertiary studies is sufficient. To improve their professional 
competences, both teachers and prospective teachers require specific tips immediately applicable in 
teaching. 

Keywords: Child in pre-school age, kindergarten teacher, mathematical pre-literacy, pre-school 
education, questionnaire. 

1 INTRODUCTION 
Recently, the attention of professionals and of general public has been drawn to pre-school education 
as well as to the profession connected with it, i.e. to kindergarten teachers. During the world congress 
“International Conference OMEP” held in June 2018 in Prague with the motto “Conditions of Early 
Childhood Education Today: A Foundation for a Sustainable Future” more than 700 participants 
presented their experience from practice and from research in pre-school education in the context of 
diverse geographic, political, social and cultural backgrounds. It became clear out that research into 
competences of kindergarten teachers to develop mathematical pre-literacy of children is not very 
common. As a result, not many issues of pre-school education are well explored.  

Pre-school care and education are important bases for personal development of children and for 
creation of their social relations. Pre-school age is a crucial period in forming the attitude towards 
learning. It is teachers who play the key role in training and bringing up of children in the kindergarten 
environment. Their quality is measured in the level of their knowledge of the education content [1] or 
e.g. in the level of their interaction and communication with children [2, 3].  

We believe that kindergarten teachers should have at least elementary knowledge of mathematics. They 
need to have such mathematical and didactic competences that enable them to deliver efficient and 
high quality outcomes in developing mathematical pre-literacy of pre-school children. The requested 
knowledge can be acquired during the systematic qualification training or during life-long education.  

2 METHODOLOGY 

2.1 Theoretical Background 
The professional identity of kindergarten teachers consists of several aspects; their performance is a 
collection of a wide range of activities. This is reflected by their multi-subject training. In the Czech 
Republic, the qualification of a kindergarten teacher can be obtained through a secondary school, post-
secondary non-tertiary or university education. The pregraduate training of teachers for various types of 
schools can be expressed by three classes of variables: contextual ones, which represent the influence 
of the educational system and its policies, institutional ones, i.e. length and structure of teacher training 
study programmes, and curricular ones, i.e. the actual content of the study programmes (field and 
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subject component, pedagogical and psychological training, pedagogical practice) [4]. In the usual 
model of teacher training, the teacher is seen as a reflective person of practice [5, 6]. Reflective practice 
as a specific (clinical) attitude to professional training is usually applied in the context of constructivist 
culture of education and teaching, in which knowledge acquisition is usually linked to the reflection of 
practical experience [7, 8]. 

Teachers work with children who enter the kindergarten with diverse experience, skills or cultural 
backgrounds. For children, the kindergarten is the first and very important social environment which they 
face outside their families Children bring in their personal features and diverse aspects of behaviour 
which they acquired at home. Burkovičová et al.[9] point out that teaching children of pre-school age is 
a creative process, which is a natural conclusion and synthesis of respect towards children as unique 
individuals. Therefore, professional activities of kindergarten teachers are very specific and tailored to 
the specific aspects of the age of children whom they work with. This includes the ability of teachers to 
create multidisciplinary teaching environment [10], the skill to combine games and teaching [11, 12] and 
to maintain a symmetrical and supportive interaction with children [13]. 

Recently, the focus of researchers started including the specific nature of educational processes of 
respective subjects. Examples include readiness of kindergarten teachers to include motional activities 
[14], development of mathematical pre-literacy [15, 16], or the role of kindergarten teachers in artistic 
activities [17]. Attention is given to electronic media: computer, tablet or smart phone with all their 
positive and negative aspects become parts of children’s lives [18, 19]. 

Integrating methodological policies, which enable us to see teaching as an integrated unit reflecting 
diverse teaching contexts, are gaining prominence. A study conducted in Finland dealt with possible 
ways of facilitating children of pre-school age and their participation in teaching [20]. Also, a Russian 
study focused on readiness of kindergarten teachers for the upcoming inclusion [21].  

Self-efficacy and readiness of prospective teachers concerning their future profession at primary schools 
were the focus of research done by Dofková and Kvintová [22] The authors applied the research tool of 
TEDS-M comparative study [23] on a sample of prospective teachers of one Czech university. Their 
research aimed at identifying strong and weak components of professional mathematical and didactic 
readiness of them.  

In our study we present a research opinion on readiness of prospective kindergarten teachers to develop 
mathematical pre-literacy of children. Thus, we focused on the teachers who can help to develop it 
before its systematic teaching at schools starts.  

2.2 Aims of research, research questions and research hypotheses  
The principal aim of the research was to find out how respondents – teachers and prospective 
kindergarten teachers – perceive their own readiness to develop mathematical pre-literacy of pre-school 
children as one of the components of their professional competence.  

The following research questions and hypotheses were formulated:  

RQ 1: Do respondents regard development of mathematical pre-literacy of children as important and 
relevant part of their professional activity?  

H1: There is dependence between the length of the professional practice of kindergarten teachers and 
their own perception of significance of development of mathematical pre-literacy. Perception of 
significance of development of mathematical pre-literacy increases with the length of practice. 

RQ 2: Do respondents asses their own readiness to develop mathematical pre-literacy of children as 
sufficient?  

H2: Kindergarten teachers view themselves as more competent to develop mathematical pre-literacy of 
children than prospective kindergarten teachers.  

RQ 3: Which components of their training do respondents view as useful and suitable for further 
development?   

H3: Prospective kindergarten teachers consider deepening their theoretical mathematical knowledge 
more important than teachers in practice.  

H4: Prospective kindergarten teachers consider deepening their didactical and methodological 
competencies more important than teachers in practice.  
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Our objectives and wording of our research questions and hypotheses suggested that we obtain the data 
by means of the questionnaire method. We used a non-standardised questionnaire, prepared ad-hoc for 
the needs of our research. It had a form of propositions which the respondents answered using a 5-point 
Likert scale (Strongly agree – Agree – Neither agree, nor disagree – Disagree – Strongly disagree). 

Statistical analysis of the answers was based on the use contingency tables, application of two-sample t-test 
and application of dispersion analysis of simple sorting. All tests were done at the significance level α = 0.05. 

Hypotheses related to the research questions were verified using Pearson’s  test of independence in 
contingency tables. Correct use of this test supposes securing validity of conditions of good 
approximation. In cases when these conditions were violated, options of answers were grouped: options 
“Strongly agree” and “Agree” were labelled as “Positive answer” while other answers were grouped 
under “Non-positive answer”. In the resulting contingency tables the chances ratio was calculated. This 
enabled us to say how many times greater chance one group of respondents had over the other one. 
When testing our hypotheses we always formulated the null and alternative hypothesis.  

Intensity of relations between placing a respondent into a group and the level of agreement with a given 
question was judged by means of Cramer’s coefficient V.  

2.3 Respondents 
The research was conducted at the beginning of 2018 on a sample of 269 kindergarten teachers and 
344 prospective teachers – students of bachelor study programmes “Teacher education for 
kindergartens” of seven faculties of education in the Czech Republic. The total number of respondents 
was 613. The research data were obtained anonymously in an electronic form. When processing the 
data we used statistical methods and techniques for analysis of metric data. The data regarding 
respondents were visualised by means of charts. 

Important variables in the groups of respondents included age, length of their teaching practice and level 
of education. The ratio of respondents younger than 26 was highest, 40.6%. This was due to the fact 
that one of the research groups consisted of prospective kindergarten teachers. Other age groups were 
26-36 years of age (14.8%), 36-45 years of age (14.6%) and over 45 (29.8%).  

The distribution of age correlates with the distribution of length of teaching practice. There were 30.5% 
respondents without practice – these were obviously teacher students. Approximately the same number 
of respondents has the practice of more than 20 years (31.2%). There were 21.9% respondents with 
practice ranging from 1 to 6 years and 16.4% respondents with practice of 7-20 years.  

The greatest number of respondents gave their highest completed level of education as secondary 
school pedagogical one on secondary or post-secondary non-tertiary pedagogical schools (41.3%). The 
number of graduates of other types of secondary schools such as grammar schools or various types of 
professional secondary schools was also high (29.2%). There were 21.7% university graduates of 
programs other than pedagogical ones and 7.8% of university graduates of teacher training for 
kindergartens.  

3 RESULTS 

3.1 Answers to research questions and validity of hypotheses 
RQ 1: Do respondents regard development of mathematical pre-literacy of children as important and 
relevant part of their professional activity?  

H1: There is dependence between the length of the professional practice of kindergarten teachers and 
their own perception of significance of development of mathematical pre-literacy. Perception of 
significance of development of mathematical pre-literacy increases with the length of practice. 

We focused exclusively on respondents who already worked as kindergarten teachers and their length 
of teaching practice was at least 1 year (N = 246). We sorted them in groups by the length of their 
teaching practice: group 1: 1-3 years, group 2: 4-6 years, group 3: 7-10 years, group 4: 11-20 years, 
group 5: more than 20 years. We tested the hypothesis that the mean value “score” was the same in all 
these groups against the hypothesis that at least two groups differed in the mean value.  
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Table 1. Numerical characteristics of the variable in respective groups of respondents  

Length of teaching 
practice 

score N score average score standard 
deviation 

1–3 years 83 17,24 4,86 

4–6 years 28 15,93 5,18 

7–10 years 24 15,33 4,18 

11–20 years 17 13,82 3,19 

more than 20 years 94 13,98 4,28 

all groups 246 15,42 4,72 

The test statistic for the match of mean values was 6.3742, the respective p-value was close to 0, i.e. 
we reject the null hypothesis. In the group of kindergarten teacher with some teaching practice we 
showed that the length of practice correlates with the perception of significance of development of 
mathematical pre-literacy. Scheffé’s method of multiple comparisons showed that at the significance 
level of 0.05 the groups with the shortest (1-3 years) and the longest (more than 20 years) length of 
teaching practice differ.  
RQ 2: Do respondents asses their own readiness to develop mathematical pre-literacy of children as 
sufficient? 
The answers indicate that 72.9% respondents strongly agree or agree. Thus, we could conclude that the 
answer to this research question was positive. In order to find out whether the opinion of teachers differed 
from the opinion of prospective teachers, we tested research hypothesis H2. 
H2: Kindergarten teachers view themselves as more competent to develop mathematical pre-literacy of 
children than prospective kindergarten teachers. 
Out of 251 teachers in practice 201, i.e. 80.1% gave a positive answer. Out of 352 other respondents the 
positive answer was given by 239, i.e. 67.9%. The value of the test statistic is 3.321; the respective p-
value is 0.9996. As a result we do not reject the null hypothesis. We did not show that kindergarten 
teachers view themselves as more competent to develop mathematical pre-literacy of children than 
prospective kindergarten teachers.   
RQ 3: Which components of their education do respondents view as useful and suitable for further 
development? 
There was a wide range of answers based on which part of their education the respondents needed to 
deepen for their further work as kindergarten teachers. The respective areas preferred by respondents 
can be seen (with their frequencies) in Tab. 2. 

Table 2. Usefulness and suitability of components of education  
for further development according to the respondents 

Which components of their education do respondents 
view as useful and eligible for further development? 

% strongly 
agree % agree % positive 

answers 

Learn inspiring experience of others and use it 27,5 53,1 80,6 

Develop one’s own specific methodological 
competence in real-life kindergarten environment 

35,4 43,0 78,4 

Deepen general didactic competences (managing 
children activity, communication with children, etc.) 

21,0 40,2 61,2 

Improve the level of one’s own mathematical 
knowledge 

13,7 31,2 44,9 

The smallest percentage of respondents, less than a half, believe that in order to improve their 
performance at kindergartens they need to deepen their theoretical mathematical knowledge and skills. 
The majority believe that their knowledge of basics of mathematics for competent development of 
mathematical pre-literacy of children is sufficient. Simultaneously, improving their orientation in current 
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state-of-the-art methodological competence and improving specific methods of work in kindergartens 
are considered as very useful. We tested hypotheses H3 a H4. 

H3: Prospective kindergarten teachers consider deepening their theoretical mathematical knowledge 
more important than teachers in practice. 

At the level of significance of 0.05 we tested the hypothesis that the probability of a positive answer is 
in the group of prospective teachers the same or higher than in the group of other respondents against 
the left-sided alternative that the probability of a positive answer in the group of prospective teachers is 
smaller.  The value of the test statistic is 3.321, the respective p-value is 0.9996, i.e. we do not reject 
the null hypothesis. We were not able to show that prospective teachers consider deepening their 
theoretical mathematical knowledge more important than teachers in practice.  

H4: Prospective kindergarten teachers consider deepening their didactical and methodological 
competencies more important than teachers in practice. 

The value of the test statistic is 65.5038, the p-value is close to 0. As a result, we reject the null 
hypothesis. We showed that there exists a significant difference between teachers in practice and 
prospective teachers regarding the necessity of their didactic competences. Students of teacher training 
for kindergartens consider improving their didactic and methodological competencies more important 
than teachers in practice. Cramer’s coefficient V is 0.3293, the dependence between both variables (i.e. 
placing a respondent into one of the groups and perception of necessity of improving didactic 
competencies) is therefore of medium strength.   

4 CONCLUSIONS 

4.1 Discussion 
Respondents evaluate their own knowledge of mathematics acquired during their previous secondary 
school or university training as sufficient. These findings are supported by studies such as [4] As regards 
improving their own professional skills, both teachers and prospective teachers would welcome specific 
ideas immediately applicable in the kindergarten environment, or having opportunities for inspiration. 

We can conclude that respondents do not think that their mathematical knowledge should be improved; 
they believe that their training (at secondary schools or universities) prepared them well. In this respect 
it is inspiring to point out findings of several studies such as [24, 25, 26], that children taught by 
kindergarten teachers who were university graduates got better score in tests of reading and 
mathematical pre-literacy and social behaviour compared to children taught by teachers who had a 
lower level of education. 

The research outcomes suggest that the content and methods of teaching should be revised. To what 
extent does the teacher education make use of the model of reflective practice as a specific (clinical) 
conception, in which acquisition is usually linked to the reflection of practical experience [5, 27]? The 
construction of professional portfolio is believed to be an important part of such reflectively viewed 
education [28, 29]. Painter [30] suggests that portfolios help to construct an individualized portrait of a 
teacher – professional reflecting its own philosophy and practice. 

4.2 Conclusions 
The data we obtained give us an answer to research question 1. Both groups of respondents consider 
development of mathematical pre-literacy of children an important and necessary part of their 
professional career. Testing the statistical hypothesis H1 showed that longer teaching practice means 
greater significance in perception of development of mathematical pre-literacy. This is supported by 
findings of another research of the author [4] as well as findings of researches conducted by other 
authors [7]. 

The results of testing the hypothesis linked to research question 2 were rather surprising. The data 
obviously indicate that respondents view themselves as sufficiently trained for developing mathematical 
pre-literacy of children. However, testing hypothesis H2 did not confirm our assumption that teachers in 
practice consider themselves better educated and more competent for this than prospective teachers. 
We believe that the higher level of belief regarding the readiness to develop mathematical pre-literacy 
of children in the group of kindergarten teachers follows from their awareness of links seen during the 
performance of numerous activities in which “mathematics” is present. It is often only after teachers start 
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their careers that they fully realize the difficulty and complexity of the profession of kindergarten teacher, 
which is sometimes labelled as “professional blow” or “shock facing reality” [31]. The length of teaching 
practice influences the perception of significance of developing mathematical pre-literacy as well; it is 
most significant for teachers with the longest practice. 

The data that we obtained enabled us to provide an answer for research question 3: to see the opinion 
of respondents regarding the importance and usefulness of various parts of their mathematical training. 
We found that there was a statistically significant difference between teachers and prospective teachers 
in perception of importance of developing their didactical competences.  
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Abstract 
The digitalization of all spheres of human activity, being a necessary part for the sustainable growth of 
a high-tech economy, requires competent personnel. To prepare them, it is necessary to modernize 
properly the education system, to bring academic programs in compliance with the needs of digital 
economy, to mainstream digital tools for educational activities and to integrate them into the 
information environment, as well as to provide an opportunity a lifelong learning for citizens. Such kind 
of learning should be based on individual educational trajectories, since each student has his own 
experience and input set of competencies, his own learning speed, his own learning style and 
demands for learning outcomes. For this reason, the traditional model of mass education, which 
assumes a universal curriculum and is designed for the “average” student, does not work in the 
process of lifelong education. To adapt the educational process to the individual needs of students, it 
is necessary to create digital solutions that will allow, in an automatic or semi-automatic mode, to build 
students’ trajectories based on the analysis of the digital footprint and to plan the learning outcomes. 

The article studies the features of the introduction of digital technologies into the educational 
environment, which necessitated the development of specific terminology related to the development 
of the digital educational environment: digital education, digital environment, digital content, student 
digital footprint, etc. 

The purpose of the article is to formalize data related to intentional and automated digital footprint of 
students to form a blended model of adaptive learning. 

Keywords: Digital footprint, adaptive learning, learning analytics, digitalization of the educational process. 

1 INTRODUCTION 
Modern information society poses a challenge to the universities of the world of radical shifts from the 
traditional approaches to the education system towards the differentiation of learning, taking into 
account the abilities and needs of each student. To solve this problem it is required to rebuild the 
educational process based on the adaptive learning model using digital technologies. 

The main task of adaptive learning is to build an individual educational trajectory for each student and 
to increase the effectiveness of his learning by using data about his educational goals, the input level 
of knowledge and skills in the relevant field, preferred learning styles and current learning outcomes. 

To form an individual educational trajectory of a student, it is necessary to analyze his digital footprint 
in the educational environment in real time and to eliminate competence gaps, which appear in the 
learning process. Recording and analyzing students’ digital footprint allows us to optimize the process 
of mastering the necessary knowledge and skills by them. 

2 METHODOLOGY 

2.1 Digital footprint concept  
The concept of "Digital footprint" has become widely used in the last 10-15 years. Usually "digital 
footprint" is understood as personal information and a unique set of user actions on the Internet or on 
digital devices. 

Many researchers have defined this concept in various contexts. For example, Fish defined digital 
footprint as "data about your interaction with the digital world and how the data left behind can be used" 
[1]. H.N. Eke gave a similar definition, expanding the list of digital devices. He defined the digital footprint 
as the footprint left by a person's actions in a digital environment, including the use of television, mobile 
phone, Internet, and other devices and sensors [2]. Jim Thatcher identified active and passive 
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components in the digital footprint of a student. According to Thatcher, digital footprint refers to the 
information and data that people generate through targeted actions or passive recording when they go 
online [3]. Micheli, Lutz, and Büchi attempted to define digital footprint through individual behavioral 
patterns in the digital environment. They include into the concept of "digital footprint" a set of data 
obtained on the basis of digitally traceable behavior and online presence associated with a person. Not 
only the use of the Internet, but also the presence of people in the digital space can lead to positive and 
negative results, both short-term and long-term, individual and public. The users’ online activities matter 
but also their actions on the network have consequences. As well as real footprints, digital footprints are 
do not show a complete picture of a person, but they allow us to draw different conclusions with different 
accuracy [4]. 

Initially, digital footprints were captured and used exclusively by IT companies that provided Internet 
services to manage user attention for commercial purposes through services, applications, and 
targeted advertising. Currently, all social networks record and analyze user actions. It allows them to 
study the interests of social groups or the behavior and location of users. For example, Facebook 
collects a large amount of information that can be used to "complete" the identity of a user by means 
of trackers that are embedded in sites and applications. A social network collects this information even 
when the user does not log in to their account. Developers use trackers to evaluate the pages that 
users click through, and to rank popular services and tools. This data is used to select ads for a 
specific user more accurately. According to the Electronic Frontier Foundation (EFF), Facebook 
trackers are installed on 30% of the 10,000 most popular websites. 

The Russian national program "Digital Economy" involves the development of the "Concept of 
integrated regulation of relations arising in connection with the development of the digital economy". It 
states that at the legislative level it is necessary to define the concept of "digital footprint" as "a set of 
information (data) about the users’ visit to the information and communication network and their 
actions in the digital space". The following aspects are highlighted in this document: 

• active digital footprint is information that a user leaves in social networks and personal accounts 
on websites, including the portal of government services and banking resources (data that 
provides an opportunity to identify a particular person, for example, full name, date of birth, 
contacts, place of work, personal photos and videos); 

• passive digital footprint is data that is left unintentionally due to the operation of the 
corresponding software, namely data that is collected by the operating system of the user's 
device or browser. 

The authors of the document believe that it is necessary to regulate only the use of the active digital 
footprint of an Internet user, believing that the legal regulation of the passive digital footprint will lead 
to a slowdown in the widespread introduction of IT technologies. 

2.2 Digital footprint of students  
The introduction of digital technologies in the educational environment has led to the necessity to 
develop specific terminology. Currently, there is no clear interpretation of the terms related to the 
development of the digital educational environment: digital education, digital environment, digital 
content, student’s digital footprint, etc. Thus, Zhigalova defines digital footprints, which are considered 
as the results of educational and professional activities in a digital format, as data that allows you to 
determine the level of competencies, form a learning trajectory, and evaluate opportunities and a 
strategy for further development and professional development in a particular field [5]. Shamsutdinova 
gives a similar definition, defining the digital footprint as an electronic form of presenting data on the 
results of educational, professional and social activities of a person that characterizes the level of his 
professional competence in terms of the trajectory of personal and professional development [6]. She 
identifies the technical, technological, individual, psychological, behavioral, activity, competence, 
communicative, and reflexive components of a digital footprint. Weindorf-Sysoeva and Subocheva 
clarify the concept of a digital footprint, meaning all the actions of students on the Internet left behind 
as an imprint, including presentations, blogs, discussions in various formats in the distance learning 
system, video facts, etc. [7]. Kurbatsky emphasizes the importance of the active component of the 
digital footprint, considering it as an array of data on the results of the student's educational and 
project activities, including all the materials that the student creates intentionally: presentations, 
prototypes, audio and video recordings, road maps, etc. [8]. León-Urrutia & Tang interpret the digital 
footprint in relation to open education platforms, defining it as a set of data that students leave 
recorded in the MOOC platform database during the enrollment and training process, for example, 
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demographic data, every comment, reactions to these comments from other users and moderators, 
activity steps, test results, etc. [9]. Scanlon define the digital footprint of a university student by 
highlighting demographic data, academic performance, assignments and test results, library data on 
selected literature, Wi-Fi network connectivity, etc. [10]. Similarly, according to Sclater, Peasgood & 
Mullan the digital footprint is any interaction between a student and a university (visiting a library, 
entering a virtual learning environment, or submitting grades online) [11]. Komissarov and Tretyakov 
give the most complete definition, pointing out that a digital footprint is data about a person’s 
educational, professional, or other activities presented in electronic form and describing this activity 
[12].  

Due to the different definitions of the concept of "a student’s digital footprint", the content of various 
components of the digital footprint is also interpreted differently. For example, the University 20.35 
connects the elements of the digital footprint with various competencies and forms a personal 
competence profile of a student, which reflects his priorities in the development of certain 
competencies. According to the concept developed by the University 20.35, the competence profile 
includes four blocks: the IT sphere, the sphere of personal effectiveness, data-based economics and 
management, and end-to-end technologies. There are three levels of competence formation. The first 
level reflects the knowledge of specific tools related to this area. The second level is a conceptual 
understanding of this area. The third level is the ability to perform effective and productive activities 
within this area. 

McDermot defines the automated digital footprint as passive and the intentional footprint as active [13], 
whereas the computer dictionary TechTerms (https://techterms.com/) offers different terms for the 
automated and intentional digital footprints of an individual on the network. The first is information 
collected about people automatically through the activities and devices of third parties. It is called the 
digital shadow of a person. Whereas the intentional digital footprint of a person, which includes data 
independently transmitted by the subject to the digital environment, such as emails, registration data 
on social networking sites, photos, geo-locations, etc., is directly called the "digital footprint" of a 
person and is of particular interest for the formation of his educational trajectory in adaptive learning. 
The Methodological Recommendations on the organizational protection of an individual's personal 
data, compiled by the working group on the organizational protection of personal data of the Advisory 
Council under the authorized body for the protection of individuals’ personal data [14], provide similar 
definitions. 

3 RESULTS 
As a part of the grant project for creating a digital university model supported by the Ministry of 
Science and Higher Education of the Russian Federation, the Ural Federal University is developing 
and implementing an adaptive learning model in educational activities [15]. The model is based on the 
blended learning technology as the most effective in terms of educational outcomes of students [16]. 
Figure 1 shows a functional diagram of the proposed model, which combines the advantages of online 
learning and the advantages of individual work of students with a teacher. A special feature of this 
model is the semi-automatic construction of a student’s individual trajectory based on the data of 
educational analytics with the active participation of a teacher in the process of verifying the student's 
achievements and adjusting his next educational goals in the learning process. 
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Figure 1. Functional scheme of the mixed model of adaptive learning. 

According to this model, a teacher acts as a tutor and motivator of a student's learning activities and 
has the ability to adjust the learning process to the individual characteristics of the student, use active 
teaching methods, advise the student, etc.. The educational process is organized as follows: the 
platform, analyzing the input level of knowledge and skills of the student and the data of his digital 
footprint, offers the teacher educational content for the next step of training. It is important that the 
teacher, who makes the final decision on the use of the content, introduces the necessary element of 
non-rationality into the system, stimulating the motivational component of the student’s educational 
activity, adjusting his educational goals in the learning process. 

The intentional digital footprint includes the following data: 

1. personal data of the student (full name, institute, course, major, group number, individual 
number, etc.); 

2. the course of mastering the materials (educational activities: watching video lectures, 
performing independent tasks, completing tests, homework, project, term papers, preparing 
reports, essays, reports, presentations, etc.); 

3. communication in the educational environment (questions in the chat, questions to the 
teacher, messages in the student's personal account, open chats, etc.); 

4. feedback from students (the results of questionnaires, sociological studies, etc.). 

The automated digital footprint contains logs of students’ activity: 

1. IP address, access point IDs, etc. 
2. the log of the student's activities (behavioral patterns of students, the number of attempts to 

complete tasks, the time of viewing video materials; the period and order of studying 
materials); 

3. competencies that reflect the level of knowledge and skills of students (test results, grades 
received for completed tasks during the course, reviews, electronic certificates, interim and 
current certification, etc.). 

To determine an individual educational trajectory of each student, we propose to use the input data 
presented in Table 1: 

Teacher service

Entry diagnostics 
service for identifying 
behavioural patterns 
and key motivators 

Pre-test-based initial 
knowledge check 

service for the course

Data 
analysis

Course IET 
generation 

service

Intermediate 
and final control 
service for the 

course

Trainee digital footprint data analysis service

Learning content for the 
course, using a specific set 

of services and 
applications to achieve 

learning objectives

Initial knowledge, skills, 
competences of the 

learner

Learner's output 
knowledge, skills, 

competences
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Table 1. Caption for the table. 

Digital footprint type Source of information Input data 
Automated Parameters of the 

student's trajectory 
Student ID 
Cycle ID 
Subject ID 
Concept ID 
Competence ID 
Module ID 
Module type ID 
Variable ID 
Subsection ID 
Number of hours 

Automated/Intentional Student data Student ID 
Surname 
Name 
Patronymic name 
Date of birth 
Academic group 
Login 
Password 
Photo 
Comments 

Automated/Intentional Subject Subject ID 
Subject code 
Cycle ID 
Short name 
Full name 
Methodologist (tutor) ID 
Resource link 
Hours number 

Automated/Intentional Cycle Cycle ID 
Cycle code 
Cycle short name 
Cycle full name 
Cycle Description 
Standardness 
Resource link 

Automated/Intentional Types of modules Module ID 
Short name 
Full name 
Description 

Automated/Intentional Module Module ID 
Subject ID 
Short name 
Type ID 
Variable ID 
Subsection ID 
Study time 
Full name 
Description 
Developer 
Resource link 
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Automated/Intentional Concept Concept ID 
Module ID 
Short name 
Input concept ID 
Full name 
Description 
Special/Additional 

Automated/Intentional Learning trajectory Student ID 
Cycle ID 
Subject ID 
Concept ID 
Competence ID 
Module ID 
Mastery sign 

Automated/Intentional Variable Variable ID 
Code 
Short name 
Full name 
Description 
Standardized 
Developer's last name 
Developer Name 
Developer's middle name 
Date added 

Automated/Intentional Subsection Subsection ID 
Senior subsection ID 
Category ID 
Short name 
Full name 

Automated/Intentional Category Category ID 
Rubricator code 
Short name 
Full name 
Cycle ID 
Subject ID 
Description 

Automated/Intentional Methodologist (tutor) Methodologist (tutor) ID 
Methodologist (tutor) surname  
Methodologist (tutor) name 
Methodologist (tutor) patronymic 
Methodologist (tutor) date of birth 
Methodologist (tutor) photo 
Academic degree 
Academic title 
Graduated from an educational 
institution 
Post 
Activity field 
Head of the department 
Login 
Password 
Comments 
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Automated/Intentional Competence Competence ID 
Module ID 
Short name 
Input concept ID 
Input competence ID 
Full name 
Description 
Special/Additional 

It is important to note that quite often the line between intentional and automated digital footprint is 
blurred. The generated input data can be attributed to both intentional and automated digital footprints. 
The intentional digital footprint takes into account the student's personal data, the course of mastering 
materials, communication in the educational environment, and feedback. Automated digital footprint 
includes IP address, access point identifiers, the log of a student's activities, competencies that reflect 
the level of knowledge and skills of students. 

4 CONCLUSIONS 
Since September 2020, UrFU has started to test the model of adaptive learning in the course "Foreign 
language" in the LMS-system Moodle based on the implementation of the author's model of adaptive 
learning. More than a thousand of the first-year undergraduate students studying English took part in 
the testing of the model. The use of the adaptive learning model allowed each student to form their 
own individual trajectory, depending on the results of their entrance testing of the initial English 
language skills (listening, reading, grammar, vocabulary) and the educational goals of the student. The 
students' intentional digital footprint input data included the students' personal data obtained during the 
registration process on the platform and the results of the entrance test. The data of the automated 
digital footprint contained the list and number of requests to the course modules, the results of 
completing the course tasks, transitions to tasks of adjacent levels, the results of the check points of 
the current control, test and exam. All digital footprint data was stored in the LMS Moodle database 
and exported as csv files for further processing and analysis. 

At the end of the fall semester, the results of the final testing of students who were trained in traditional 
and adaptive learning technologies were analyzed. As a result of the analysis, it turned out that 
students who studied using the adaptive model received higher results of the final test compared to 
students who studied in the traditional format. 

At the testing stage problems of late input of information into the information systems of the university 
by teachers, particularly, in the service "Individual trajectories of students", were identified. This is due 
to the "delay" in assigning students’ access to the EER. Timely updating of information about students 
before passing the interim certification and the course exam was critical. 

Thus, the introduction of a blended model of adaptive learning based on digital technologies with the 
active participation of a teacher into the educational process provides an opportunity to increase the 
effectiveness of the educational process. In the 2021-22 academic year, it is planned to continue 
implementing measures for the introduction of adaptive learning with the expansion of the number of 
educational programs. For further improvement of the system, it is necessary to establish the 
conversion and exchange of data between the existing information systems of the university, which will 
allow for the timely adjustment and adjustment of an individual educational trajectory of training in real 
time. 
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Abstract 
The industrial reality of an engineer is to solve problems by combining different areas of knowledge in 
order to find the optimal solution from both functional and economic point of view. The university 
considers it crucial to train engineering students capable of solving real problems in which they have to 
apply the different knowledge they have acquired. Even learning new knowledge based on self-learning 
due to the needs they find when facing an industrial problem. In this sense, the Project Based Learning 
(from now on PBL) methodology together with self-learning are the most suitable learning methodologies 
for training qualified engineers. In this sense, the present work is focused on the application of PBL 
methodology to Production and Manufacturing Systems course, taught in the second year of the 
mechanical, electrical and electronic engineering degrees. It is noteworthy that this is a course that is 
taught in the 3 engineering specialities. Therefore, the subject requires a very multidisciplinary approach. 
The lessons are divided into lecture (3CTS) and practical (3CTS). The PBL methodology is applied on 
the practical part of the course, particularly in the first 8 practical hours corresponding to Metrology. A 
total of 340 students are coursing the subject, which are divided in groups of 20-25 students, and in turn 
into subgroups of 4 students. They have to measure a real industrial part using the theoretical concepts 
taught in theoretical lessons and also by self-learning. The calibration of measurement instrument, the 
estimation of the uncertainty of the measuring instrument identifying the main sources of uncertainty, 
the influence of measuring system, such as the procedure, the environmental condition or the employee. 
Through a complete analysis, the student have to be able of accept or refuse the manufactured part 
depending on whether or not it fulfils the tolerances marked on the design drawing. The students learn 
metrology concepts and the industrial procedure to carry out an adequate quality control of 
manufactured parts. It has been demonstrated that the proper use of PBL is beneficial to engineering 
student owing to the proximity to the real industry. The students are evaluated not only through the 
presented project but also through an online test. The results shown that the students have correctly 
assimilated the metrology concepts. Moreover, at the same time, different competences which are also 
crucial for their future, such as self-learning, teamwork, communication skills and leadership skills, are 
also performed.  

Keywords: PBL, teaching methods, engineering, self-learning. 

1 INTRODUCTION 
The most recent studies in engineering education highlight the importance of industrial application of 
theoretical concepts learned at university. Industry has seen the need to train engineers with more 
practical skills. In order to find a solution to this problem of the lack of applicability of theoretical concepts, 
during the last few years a huge work has been done on the application of the Project Based Learning 
(PBL) methodology [1], especially in engineering [2]. The practical application of the theory together with 
the students creativity and innovation are key skills to educate a high quality engineers. In order to solve 
real industrial problems, these all skills have to be converge. In general, the works are focused on last 
courses of engineering students in order to apply PBL methodology [3]. The authors affirm that students 
on the first courses do not have acquired enough competences to learn through project based learning. 
In Figure 1 is represented the progression of key competences, showing the increment of students 
competences during engineering studies and highlighting the last course as the most suitable course in 
order to apply PBL methodology.  
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Figure 1 Progression of competences during engineering studies [3] 

The subjects taught on the first courses of engineering are focused on basic fundamentals that in the 
following courses will be applied in different areas of knowledge. In general, the subjects of the third and 
fourth courses are most suitable to apply PBL methodologies, due to the combination different 
knowledge areas. Thus, the majority of works are focused on PBL methodology applied on final courses 
of engineering [4].  
However, the present work is going to demonstrate that PBL methodology can be also applied in the 
first courses on engineering. It is true that students have acquired less knowledge and that the ability to 
combine knowledge is poorest than it will be in the last year of engineering. However, it is of utmost 
importance to develop and work on transversal competences such as teamwork and the ability to apply 
theoretical concepts as early as possible. Students must also develop creativity, and it is of great 
significance to start developing this in the first years of engineering.  

The subject chosen is Production and Manufacturing Systems, which is a suitable subject to applicate 
the PBL methodology due to its closeness to industrial reality and also due to the large practical credits 
(3CTS). This subject is taught in the second year of engineering, being the first multidisciplinary subject 
that students face during their engineering careers. As the first approach to the PBL methodology for 
the students, it is decided to apply this method only in the first 10 hours of the subject, corresponding to 
dimensional metrology. Although it is true that a large-scale project is not going to be developed, it is 
considered to be an optimal scenario as a first approach to this new learning methodology. This work 
describes the application of Project Based Learning to the first courses of engineering showing the 
benefits of PBL from the beginning of engineering studies. It is crucial to develop teamwork, shelf 
learning, creativity and above all decision making skills.  

2 METHODOLOGY 
Due to the mentioned benefits of Project Based Learning methodology applied to engineering, the 
present year it is decided to implement PBL methodology in the subject Production and Manufacturing 
Processes. This subject is taught in the second four-month period of the second year of the mechanical, 
electrical and electronic engineering degrees in the Faculty of Engineering of Bilbao (UPV/EHU). It is 
noteworthy that this is a course that is taught in the three engineering specialities and in two different 
languages. Therefore, the subject requires a very multidisciplinary approach. 340 students are coursing 
the subject this year, which are divided in 5 big groups, 3 of them in Spanish and the other 2 in Basque. 
The lessons are divided into lecture (3CTS) and practical (3CTS). The PBL methodology is applied on 
the practical part of the course, particularly in the first 8 practical hours corresponding to Dimensional 
Metrology (MD).  

Despite the students are divided into 5 groups to lecture lessons, the practical groups are smaller, each 
subgroup if formed by 20-25 students. Moreover, a team of 4 students is composed in order to carry out 
the project.  

The theoretical concepts of dimensional metrology are given during a lecture lesson of 2 hours and then, 
they have to apply the some of these concepts and other new notions to develop the project in the 
practical lessons. The practical lessons are divided in 4 sessions of 2 hours, which are going to call 
MD1, MD2, MD2 and MD4. The main goal of these practical lessons is to acquire the ability of correlate 
different knowledge areas of engineering applying to a real industrial case. 

The project is based on the measurement of a particular part taking into account the real measuring 
system and using the statistical knowledge to present the results. To this end, they have to get used to 
measuring instruments to get the most accurate dimension measurements of the parts. During the 

4239



 

 

project, the students have to determine the uncertainty of measuring instruments. Thus, considering it 
and the measuring system uncertainty they have to provide a complete report of obtained measures to 
take a decision of manufactured part. Students have to make the decision to accept or reject the part by 
comparing the acceptance tolerance with the measurements made. 

In order to accomplish a project in the first practical lesson each team have to select a specific part, they 
have 9 different parts to choose. The part model and its dimensioned drawing given to the students is 
shown in Figure 2. During the four practical lessons each team have to work on the same part and 
concepts such as the uncertainty, repeatability and reproducibility have to be assimilated by the 
students.  

 
Figure 2 Example of a dimensioned and measured part drawing given to the student 

The first practical lesson MD1 consist on the familiarization with the measuring instruments, caliper and 
micrometer. Depending on the instrument resolution and the dimension to be measured they have to 
decide the most adequate instrument to each feature. Students have to verify each instrument using 
gauge blocks and after that, they have to measure 5 times each dimensioned feature in the plane, 
obtaining the mean and path of the measurement. 

The second practical lesson MD2 consist of the calculation of the uncertainty of a gauge and verification 
of the measurements of practice MD1. The students have to identify the factors that affect to the 
uncertainty and quantify the influence of each factor. Figure 3 shows the deliverables of MD2, in which 
they have to decide if the measured feature meet the acceptance tolerances and if the measuring 
instrument is adequate or not to measure each feature depending on the uncertainty.  

 
Figure 3 MD2 practical lesson deliverables 

The third season, MD3 is focused on the repeatability and reproducibility analysis (R&R analysis). To 
this end and with the aim of minimize the error during the measurement, a specific measuring 
methodology have to be followed, as it is shown in the Figure 4. One of the students is the responsible 
of built the data and of assign the different parts to the other team members. The students have to 
choose one of the features of the part and a total of 10 specimens of the same part are measured. 
Analyzing the built data, the R&R analysis is carried out and the values of repeatability and 
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reproducibility are obtained. These values are required in order to decide if the measuring system is 
acceptable or not. 

 
Figure 4 Measurement sequence followed by students to minimize human error in the R&R analysis 

Finally, the last practical lesson, MD4 is focused on analyzing the quality control of the process and also 
on determine the capacity of the process. The data obtained in the MD3 practice is required in order to 
obtain the variability of the results and hence, to quantify the level of reliability of the process. With this 
lesson, the quality of manufacturing process of a part from a dimensional control point of view is 
concluded. During the project the students have to work on team, have to apply statistical knowledge, 
and technical drawing knowledge between other. Moreover, they have to take a decisions of accept or 
reject a particular part in accordance with the measurement and quality control carried out on the part. 
Thus, they have to take an engineer decisions, which shows the importance of apply PBL in engineering 

It is noteworthy that to help students, in addition to the usual material in text format, the teachers of the 
subject have produced explanatory videos for each practical session, and also for the lecture lesson 
which help students to assimilate dimensional metrology concepts. These videos (Figure 5) are 
uploaded to the YouTube platform and the students of the course have access to them during the year. 

 
Figure 5 YouTube channel to upload additional digital material of dimensional metrology 

Finally, once the four dimensional metrology practical lessons are taught to all the subgroups, it is 
decided to evaluate the students’ knowledge not only evaluating the work during the sessions and the 
deliverables, but also doing an exam. The aim of this exam is on the one hand to evaluate the acquired 
knowledge of students and on the other hand to verify the effectivity of the PBL methodology in 
engineering. The 30-question multiple-choice test is carried out using eGela platform (moodle) and a 
total time of 30 minutes is given to the students.  
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3 RESULTS 
This academic course have been the first year in which Project Based Learning methodology have been 
applied to Production and Manufacturing Systems reaching an evident success of the methodology. 
Both the students and the lecturers who have taught the subject consider that the PBL methodology is 
the best option for the assimilation of the concepts of dimensional metrology. 

In general, this multidisciplinary subject is appropriate to implement PBL from different points of view. 
On the one hand, the students can converge their knowledge on a single project, correlating concepts 
who are taught on different subjects. Students develop a global view of engineering rather than dealing 
with the concepts learned in isolation. Moreover, the he creation of mixed groups, thus, of different 
engineering areas (mechanical, electronic and electrical), provides greater versatility and quality to the 
project, as each member of the group can contribute with different points of view. On the other hand, 
they have to work on team, which is crucial to the industrial reality. For instance, each team have to take 
an importance decision of accept or reject the manufactured part. Thus, they have to put themselves on 
the shoes of both the customers and the manufacturers of the parts when such a decision have to be 
made, which can lead to huge economic losses for the company.  

Regarding to the academic results, the students have to present reports of each practical lesson (MD1, 
MD2. MD3 and MD4). These reports built not only the numerical results of each practice but also the 
conclusion they take from the obtained results. Moreover, they have to be able to interconnect the 
contents of the four practice and the theoretical lesson to built the global project and to take a final 
decision of the measured and analyzed part. In general, high quality reports and projects have been 
presented. Likewise, this year applying PBL methodologies the lecturers have seen a greater 
involvement of students, comparing with previous years, where traditional techniques were used to 
teach both practical and theoretical classes. 

Finally, in order to verify if PBL methodology is adequate to the assimilation of theoretical concepts, 
once the 10 hours of dimensional metrology are finished a multiple-choice test is carried out. This test 
is accomplished online, using eGela platform. With a pass rate of 75%, the test allows us to verify that 
the PBL methodology, in addition to being close to industrial reality, is optimal for students to assimilate 
metrology concepts, as well as other concepts learned during engineering studies. 

 
Figure 6 An example of a question of online multiple-choice Test. 

It is important to highlight the versatility of created material for the development of dimensional metrology 
sessions and of the PBL methodology. Created material includes tutorials on pdf with the explanation of 
each practice, excel pages in order to facilitate the data acquisition and processing and videos that are 
uploaded to the YouTube channel of the subject. Therefore, all this material together with the PBL 
methodology allows both online and in person sessions, which have been crucial in the last year. 

4 CONCLUSIONS 
The application of PBL methodology in engineering is crucial to train engineers with high capacities and 
skills that will enable them to successfully face the industrial reality. Therefore, this work shows that PBL 
methodology can be applied not only in the last courses of engineering but also in the first courses. Thus, 
the earlier the PBL methodology is applied in engineering, the higher the students will acquire 
competences such as teamwork, creativity and innovation, and decision-making skills. Moreover, PBL 
methodology implies also self-learning, which is one of the most important skills that an engineer have to 
acquire. This year PBL methodology is applied to the first 10 hours, corresponding to dimensional 
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metrology, of Production and Manufacturing Systems, which is taught in the second year of mechanical, 
electronic and electrical engineering. The new methodology have shown a great acceptance by the 
students, and this have been confirmed by the obtained results. A high critical decision-making skills of 
second year engineering students are appreciate. Finally, after PBL methodology application, a multiple-
choice tests is carried out with the aim of verify the viability and the effectiveness of the new methodology. 
The success rate of the exam was 75%, thus PBL is an adequate methodology to implement on Production 
and Manufacturing Systems subject. The results shown that the students have correctly assimilated the 
metrology concepts. Moreover, at the same time, different competences which are also crucial for their 
future, such as self-learning, teamwork, communication skills and leadership skills, are also performed. 
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Abstract 
The functioning of higher education institutions is influenced by the public policies adopted in the 
country, both in terms of the funding required for their maintenance and development, as well as the 
conditions of entry of their students. Since the early 2000s affirmative action has been implemented in 
higher education, with a view to making its access more inclusive for segments from non-traditional 
routes, in particular adults who left the system early (Portugal), and people from diverse ethnic 
backgrounds (Brazil). These actions aim to respond to the diversification of cultures and the broadening 
of representation of minority groups (Barbosa et al, org. 2020). Recent policies to democratize access 
(e.g. the Quotas Act in Brazil) and the regulations of Special Competitions for Access and Admission to 
Higher Education (e.g. Portugal), materialize these guidelines. This article will observe the experience 
of a public Portuguese University and its competition for those aged 23 years/plus and some University 
Extension actions, in a Federal University in Brazil, aimed at offering community pre-vestibular courses. 
The aim is to understand the effectiveness of institutional affirmative actions in the access of this student 
profile into 1st cycle courses (bachelor degree). The substantive information supporting the development 
of the two case studies is based on a mixed methodology, quantitative – with secondary data from 
administrative records of the Direção Geral de Estatísticas da Educação e Ciência1 (DGEEC) Portugal, 
the Instituto Nacional de Estudos e Pesquisas Educacionais Anísio Teixeira2 (INEP) and the Núcleo de 
Pesquisa Institucional3 da UFRJ (Brazil) and qualitative, through a content analysis of information 
elements, such as the CVs and motivation letters submitted by the candidates as part of their application 
and the success rate of their entry. The inclusion of adults in the system has been faced with some 
prejudice and resistance. The reactive weight of the adults entering the system by this way represents 
today, in Portugal, little more than the minimum established by law (6%). However, in a historical context 
marked by the bet on knowledge as the first factor of international competitiveness, the challenge of 
improving the technical skills and the qualified profiles of the adult population presents itself as a 
fundamental mission of collective empowerment and response to the achievement of the 4th objective 
of the Sustainable Development Goals (SDG 2030). 

Keywords: democratization, access, university, student diversification. 

1 INTRODUCTION 
The aim of this paper is to present affirmative actions of two public universities, one in Portugal and the 
other in Brazil, that through public policies, could promote the socio-economic inclusion of populations 
historically deprived of access to opportunities, in order to increase their upward social mobility. This 
type of affirmative action allows, even though in a small way, for the paths taken by individuals from 
certain groups to be part of their choice rather than their circumstances. In Portugal, as a result of the 
Bologna Process, the Decree-Law (DL) 64/2006 [1], updated by the DL 113/2014, of 16 July [2], 
promoted a more flexible entry into Higher Education for students who, even without specific 
qualifications, have professional experience or competences that allow them to attend between levels 
of education. It is in this context and in a logic of lifelong learning that the Ministério da Ciência, 
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Tecnologia e do Ensino Superior4 (MCTES) establishes, in 2006, the programme for over 23 years old 
(M23)5.  

The integration of these non-traditional students, with distinct academic paths and life trajectories from 
those who characterize the type profile of the students in higher education, has in general been very 
slow and with little impact on the reconfiguration of the type profile of the students entering Higher 
Education in Portugal. Particularly in the public university subsystem6, where in national terms they 
represent between 5% and 10% of the whole student frame. To say the least, their inclusion in the 
system has been viewed with some prejudice and resistance. 

In a national context of demographic retraction and population ageing, marked by a structural imbalance, 
increasingly aggravated, between active and inactive system contributors, the challenge of improving 
the technical capacities and qualification profiles of adult populations is assumed as one of the 
fundamental ways of enabling the country to participate in the "knowledge society" [3], under competitive 
conditions. It is in this orientation that is placed the opening of higher education institutions to this student 
segment.  

Although involving a group of students who are internally heterogeneous in terms of the conditions and 
guidelines that shape the search for higher level qualification and certification, this adult student 
population (M23) has in common the experience of returning to an educational environment which 
functions according to teaching-learning mechanisms and logics, above all, adjusted to the prevailing 
group in the system: young students who follow a continuous training process.  

The contrasts of the M23 with this population are particularly marked, especially in the Portuguese case, 
since the vast majority of young students have little or no professional experience and still maintain a 
relationship of strong material dependence with their family of origin. In the return experiences of those 
aged over 23, the challenges posed in terms of conciliation between study and work activities, and 
between these and their families, imply additional resources of knowing how to be, how to do and learn, 
how to communicate and also knowing how to be at an organization level and time management, which 
are specific. This is where the greatest challenge lies in the relationship between these students and 
the higher education institutions that receive them.  

In Brazil the debate on Affirmative Action for specific groups in universities is very recent. This is due to 
the fact that formal education, and particularly higher education, has historically been destined specially 
to the “whites” and to those belonging to the dominant classes, or, at least, to those who were inserted 
in the logic of Brazilian capitalist accumulation [4]. Higher education has always been linked to the logic 
of social reproduction, and the maintenance of patterns of social inequalities and relations of domination. 
The existence of a population with little schooling is a primary condition for the maintenance of a society 
where class relations of domination predominate and where some social groups have more privileges 
and more rights than others in access to social goods [5], [6]. The subject of reserved places for 
admission to undergraduate courses in public universities began in Brazil at the end of the 1990s with 
social movements, especially the black movement, which played an important role in this debate [7]. 
This movements had been organizing themselves for the expansion of social rights for excluded groups 
and the claims denounced not only about the economic inequalities, but also those of cultural, racial, 
gender, among others. 

In 2012, when the Law 12.711 of 29 August was approved [8], it "Provides for the admission to Federal 
Universities and Federal Institutions of Technical Education and secondary level and other provisions", 
thus transforming it into a public policy, with unified criteria, measures and deliberations that had been 
made in an isolated way within the federal university institutions [4]. It is noteworthy that even before the 
approval of the first measures of affirmative action to reserve places in undergraduate courses, it was 
already verified, in public universities, the entry of students from low-income families. However, the 
presence of this segment occurred, primarily, in courses of low social prestige [9] which shows a 
selectivity in the choice of courses by people with this socioeconomic profile. There is a great 
heterogeneity among the students in Brazilian public universities. 

However, to consider that public universities only attend privileged students, who studied in public 
schools during high school is a false idea, which is not supported in the analysis of the numbers 

 
4 Ministry of Science, Technology and Higher Education 
5 A programme for students with more than 23 years old that for some reason couldn’t continue their studies but who aspire to have 

a higher education graduation. 
6 In Portugal Public Universities are considered better than Private Universities, on the contrary in Brazil, except for some Federal 

Universities, the private are the ones considered better. 
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presented by several institutions and entities that are dedicated to the studies of higher education in 
Brazil [10].  

Furthermore, the realities experienced by the different graduations in the universities are quite different, 
depending on the tradition or social valorization of the careers. There is a constant concern on the 
student’s side regarding the "excluded of the interior", which causes some careers to be chosen on the 
basis of criteria established in a judgement of the conditions that may guarantee their permanence in 
the university, both in material and symbolic aspects. From this perspective, the mandatory reservation 
of places in all courses alters the profile of entrants, especially in those of high demand and prestige, 
generating in them a greater impact than in those courses that have historically been 'destined' for 
students with a more unfavorable socioeconomic profile. 

2 ACCESS TO HIGHER EDUCATION FOR THE M23 
In Portugal, affirmative action [11] aimed at widening the recruitment base of the student population 
accessing higher education, by mitigating the formal and informal barriers that constrain the access of 
segments marked by social origins disadvantaged, tends to intensify, especially since 2006, very much 
in articulation with the implementation of the Bologna process and the assumption of the need to create 
institutional conditions that allow to face the country's structural backwardness, regarding the 
qualification profile of the adult population. 

In this sense, the competition for those over 23 years (M23) establishes in the criteria to access to higher 
education that the candidate has to be 23 years old by the 31st of December of the year that precedes 
the taking of the exams. The candidate will have to go through a selection process composed by the 
evaluation of several components, namely: the analysis of the academic and professional curriculum, 
the student's motivations, theoretical and/or practical tests on knowledge and competences 
indispensable for the entry and progression in the graduation to which the student is applying.  

The organization/preparation of these knowledge examinations is of the responsibility of a jury appointed 
for that purpose by the institution. At the Iscte – University Institute of Lisbon, the evaluation process of 
the M23 capacity for admission is laid down in the regulation no. 137/2020, published on 19 February 
2020 [12], and includes: 

1) The completion of a written literacy test, common to all the undergraduate and integrated master's 
degree courses of this University. This test assesses the skills of reading, interpretation and texts 
writing with critical thinking, use of numerical language and abstract reasoning ability. 

2) An interview to evaluate the candidate's academic and professional motivations and to assess 
his/her academic and professional curriculum.  

Additionally,  

1) Candidates to the courses of Economics, Management, Finance and Accounting, Industrial and 
Logistics Management and Marketing Management (IBS) and to the courses of Data Science, 
Telecommunications Engineering and Computer Science, Computer Engineering and Business 
Administration (ISTA) should also take a test in mathematics; The candidates to the Integrated 
Master's Degree in Architecture (ISTA) must take a test in descriptive geometry. Recently, the 
Ministerial Order no. 6343-B/2020, of 15 June [13], clarifies the criteria for fixing the number of 
entry places for higher education for the special competitions, differentiating the M23 contingent 
in a specific row of candidates who follow professional and double certification paths and assigns 
to this group up to 20% of the number of places fixed for the same study cycle for the general 
access regime (numerus clausus of the general access regime of the graduation in question). 
This law determines that it is up to the Institutions to define the percentage and places to allocate 
to the M23, but determines that each graduation is legally obliged to allocate at least 5% of places 
to these candidates.  

In the case of the Iscte the general guideline defined is to allow admission up to the maximum limit 
defined in the Law, of 20%. 

a) The number of places may exceed the established values [...] when the higher education 
institution proves cumulatively: i) That it is not possible to ensure this increase through the use of 
the remaining vacancies of the 2nd and 3rd phases; ii) The existence of a number of candidates 
higher than the established number of vacancies; iii) The existence of the human and material 
resources necessary for the provision of education, without the need, in the case of public higher 
education institutions, of additional recruitment of staff. 
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3 QUOTA LAW AND THE DEMOCRATISATION OF ACCESS TO HIGHER 
EDUCATION IN BRAZIL 

The Federal University of Rio de Janeiro (UFRJ) is the university institution with the longest existence 
in Brazil. Its creation, in 1920, marks the federal government's conduction of the structuring and 
consolidation of universitary higher education in Brazil, close to the celebrations of the centenary of the 
country's independence. Created from the meeting of the Faculty of Medicine, Polytechnic School 
(Engineering) and Faculty of Law, institutions created in the early decades of the nineteenth century, 
[11], [14] the UFRJ has its history marked by the importance in the Brazilian higher education scenario, 
with a leading place in national research. However, it is also marked by an elitism and conservatism that 
make it refractory to transformations. 

Unlike several Brazilian universities, which tried the first measures to implement affirmative action at the 
end of the 20th century and the first years of the 21st century, UFRJ had no progress in the 
implementation of actions aimed at democratizing access, encouraging the expansion of evening 
graduations and/or greater diversification of its student public. At UFRJ, the implementation of 
affirmative action only occurred at 2012 when the Quotas Law was enacted. Only after the legal 
provision, the University Council approved the CONSUNI Resolution No. 18/2012 [15], defining the 
percentage of places in 30% and 50%, respectively, for the entrance in the years 2013 and 2014, for 
the candidates coming from public school [16]. With that, it adapted the income criterion to the 
established in the referred Law (family income equal to or less than 1.5 minimum wages per capita).  

In recent years, especially from the implementation of the Unified Selection System (SISU), combined 
with Law 12711/2012 (Quotas Law) [17], a double dimension emerged that displaced part of the 
historical "comfort zone" to which UFRJ was accustomed: The Quotas Law, by reserving 50% of 
vacancies for students from public schools, brought to the university the need for a greater concern for 
the elementary and middle levels of public education. On the reservation of 50% of places for public 
school, 50% applies to students from lower income classes, since they must come from families with 
per capita family income of up to 1.5 minimum wages. 

On all ranges of the places reserve, it should still apply percentages of reserves with racial criterion for black, 
brown and indigenous people7, in a number equivalent to the data of the last census of IBGE in each locality 
[18]. That is, besides students in conditions of socioeconomic vulnerability, the university needs to prepare 
itself to receive, and train, students from various parts of the country (since the SISU favors mobility through 
the territory in the competition for places) and with the most diverse life histories and cultural capital. Thus, 
the triad ENEM/SISU/Quotas Law imposed challenges to the Directorate and the organization of the 
university system, for the qualitative inclusion of this new student profile that now enters the universities.  

The expansion of access, without the necessary correspondence in the conditions for permanence, 
academic training and completion of graduation of students from the most economically and culturally 
disadvantaged segments of society, can cause, in medium and long term, that these students become 
the "excluded from within" [19]. (Bourdieu, 2010). 

4 METHODOLOGY 

This paper considers two case studies, one at Iscte (Portugal) the other at UFRJ (Barzil) and its based 
on a mixed methodology. Firstly, a quantitative approach was carried out with secondary data from 
administrative records of the Direção Geral de Estatísticas da Educação e Ciência8 (DGEEC), in the 
case of Portugal and data secondary data from the Instituto Nacional de Estudos e Pesquisas 
Educacionais Anísio Teixeira (INPE) [20] and the Núcleo de Pesquisa Institucional da UFRJ (Brazil)9 
[21], in order to characterize the segments of students in question.   

In these studies, the aim was to provide information that is not available in the official sources and that 
determines a complementary approach, of a qualitative nature, where an attempt is made to assess the 
motivations of the students underlying their applications. In the case of the Iscte, the whole programme 
implemented, including the contents of the written tests and the preparatory courses that were 
specifically created to support this competition are highlighted here, showing the impact of this process 
in broadening the opportunities for these students to enter the various areas of the training offer.  

 
7 These are the terms used in Brazil 
8 General Directorate for Education and Science Statistics 
9 National Institute for Educational Studies and Research Anísio Teixeira (INPE) and the Institutional Research Center of UFRJ (Brazil) 
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In the case of the UFRJ, as there is no policy aimed specifically at the adult population, such as the M23 
Programme, it was verified the enrolments in higher education institutions, both in the private system 
and in the public system, resulting from state funding, making a parallel with the graduates of different 
races, starting a discussion on the subject, which may indicate ways to meet a population that is not 
constituted as the "type profile" of the university student frame, both in Brazil and in Portugal. 

5 RESULTS AND ANALYSYS 

5.1 Evolution of the M23 access 
In Table 1 we can see the evolution in the number of students admitted in Iscte over the last six years 
under the Special Competition for M23. 

These data show the enormous impact that the change in the model of the written exam, complemented 
by the creation of preparatory courses, has had in broadening access opportunities. It should be 
underlined that the competences assessment model currently applied to all the schools of the Iscte10, 
started to be implemented in a pilot experience, from 2016, in the Sociology and Post-Labour Sociology 
degrees; it will involve the entire training offer from 2019 onwards. Until then, it was up to each 
School/course to define the contents of the written test that assessed the knowledge required for 
admission. Since 2019, as the tests are common, the same candidate may define, simultaneously, up 
to four graduation options, in the final ranking of the candidates, always entering first those who obtained 
the best evaluation in the written tests and in the interview. 

Table 1 – Access Evolution between 2015 and 2020 with the Preparatory Modules  

 
*In 2019 preparatory courses begin 
** HRM from 2019 it will no longer require tests in mathematics, as is the case with the CNA 

We can see the enormous impact of the new model, especially in areas were these students traditionally 
had fewer opportunities, such as technologies and management. From 2019, the offer of preparatory 
training courses in advanced mathematics was also very important. 

 
10 Iscte has 4 Schools: School of Sociology and Public Policies (ESPP); School of Human and Social Sciences (ECSH); Business 

School (IBS) and School of Architecture and Technologies (ISTA) 

2015 2016 2017 2018 2019 2020

Anthropology 7,8 9,4 10,4 10,0 15,0 20,0

Psychology 5,6 6,9 5,8 3,2 20,0 20,0

Political Science 5,9 6,0 4,7 3,1 6,6 20,0

Contemporany and Modern History 4,3 1,4 2,9 2,9 0,0 15,0

Social Work (post-labour regime) 11,2 10,6 13,1 10,8 20,0 20,0

Sociology (post-labour regime) 3,3 6,0 6,6 3,8 15,0 20,0

Sociology (post-labour regime) 14,6 18,9 20,0 20,0 20,0 20,0

Economy 0,0 0,0 0,6 0,6 0,0 3,4

Finance and Accounting 0,0 1,2 1,7 1,8 1,4 3,4

Management 0,0 0,0 0,8 2,5 4,6 5,4

Marketing Management 0,0 0,0 0,0 1,1 3,0 6,7

Human Resources Management** 0,0 0,0 1,0 1,0 20,0 20,0

Industrial and Logistics Management 0,0 0,0 0,0 0,0 2,1 4,2

Architecture 0,0 0,0 0,0 0,9 0,9 2,0

 Technology and Business Management 2,7 3,8 5,3 5,2 5,0 20,0

 Technology and Business Management  (post-labour regime) 2,2 1,4 0,7 1,4 2,0 6,7

Computer Engineering (post-labour regime) 8,0 7,4 10,4 9,3 20,0 20,0

Data Science n.a. n.a. n.a. n.a. 0,0 10,0

Data Science (post-labour regime) n.a. n.a. n.a. n.a. 0,0 20,0

Telecommunications and Computer Engineering 1,5 0,8 0,8 2,1 2,1 6,7

Computer Engineering 0,7 0,7 1,3 2,1 5,0 6,7

% global M23: 3,4 3,7 4,1 4,1 8,1 12,9

E
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5.2 Characterization of the M23 candidates 2020/21 school year  
In the year 2020, in the midst of the COVID-19 pandemic, 284 adults applied to Iscte through the Special 
Contingent of M23. From these, 146 (51.4%) are female and 138 (48.6%) are male. In terms of age structure, 
83 of these candidates (29%) are up to 24 years old, 126 (44%) are between 25 and 34 years old and only 
33 candidates (12%) are 45 and older. The overwhelming majority of these students are Portuguese (95%), 
with around 4% coming from CPLP countries and less than 1% from other European countries. 

The age structure of this contingent, highlighted above, reinforces the importance of the M23 
Competition as an opportunity to increase the qualification profile of adults in Portugal. Many of these 
candidates entered the labor market early and now intend to consolidate knowledge and tools that allow 
them to make other choices or simply to have conditions for progression and recognition in the contexts 
where they carry out their professional activity.  

The analysis of the distribution of these candidates by Iscte Schools, according to gender, confirms, a 
trend that replicates the reality of previous years: the strong attractiveness of the training offer of the 
ESPP, especially for the female segment of this population and it consolidates the guidelines of choice 
already observed last year which also point to the strong attractiveness of the ISTA, especially for the 
male segment. 

The analysis of this data by motivation (Table 2) and by first choice course (Figure 1) allows a more 
detailed reading of the reasons behind these orientations. 

Table 2. Graduation School - 1st option 

 
N % 

MF MF M F 
ECSH 41 14,4 10,9 17,8 
ESPP 103 36,3 20,3 51,4 
IBS 58 20,4 21,7 19,2 
ISTA 82 28,9 47,1 11,6 
Total 284 100,0 100,0 100,0 
Source: M23 Iscte 2020/21 candidate application file. 

We can observe this inference in the following table 3, which proposes a categorization of motivations 
based on the content analysis of the "Motivation Letters" included in the application process. 

Table 3. - Motivations behind the application, per Iscte School of the 1st option course (%) 

Motivations Iscte ECSH ESPP IBS ISTA 
Acquire specialist knowledge |  
Certify competences 

180 
(63,4%) 61,0 66,0 63,8 61,0 

Personal development | Fulfilment 133 
(46,8%) 51,2 54,4 48,3 34,1 

Career progression 102 
(35,9%) 31,7 37,9 32,8 37,8 

Prestige of the Iscte (quality of teaching; employability) 80 
(28,2%) 29,3 19,4 41,4 29,3 

Professional reconversion or broadening choices | having 
perspectives for a better future 71 (25%) 24,4 24,3 24,1 26,8 

Helping others / Contributing to social justice 45 
(15,8%) 26,8 30,1 1,7 2,4 

Course syllabus (innovation; practical components; internship 
opportunity) 

30 
(10,6%) 2,4 12,6 8,6 13,4 

Possibility to conciliate work and studies (after work courses) 9 (3,2%) n.a. 7,8 - 1,2 
Masters/Specialisation options at Iscte 8 (2,8%) 9,8 2,9 - 1,2 
Source: Motivation Letters of the M23 candidates, Iscte 2020/2021. 
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The acquisition of knowledge for skills certification, the best salaries are reserved for professionals who 
have completed their higher education studies is the greatest motivation followed by the motivation of 
personal fulfilment and in third place career progression.  

 
Figure 1. 1st option Graduation (No. of students.) Source: M23 Iscte 2020/21 candidate application file. 

In this distribution the strong attractiveness of the evening classes should be highlighted, which remains 
low and even non-existent in IBS and SCSH. 

5.3 Affirmative action in Brazilian public universities 
In Brazil, the significant increase in vacancies in higher education institutions, both in the private and 
public system, as a result of state funding actions such as the Restructuring and Expansion Plan for 
Federal Universities and Institutes (REUNI), the University for All Programme (Programa Universidade 
para Todos) and Student Financing (FIES), the last two aimed at private institutions, can be seen in the 
figure below: 

 
Figure 2 – Number of enrollments in undergraduate courses, by administrative category Brazil1980-2019 

Source: MEC/INEP – Higher Education Cesus 

Throughout the period when there is a significant increase in enrolment (post 1990s, from the 2000s 
onwards it is possible to see the rise of the public system (24.2% of enrolment in 2019), but with an even 
greater increase in the private system (75.8% of enrolment in 2019). 

Changes at UFRJ arising from the implementation of Affirmative Action policies, the Unified Selection 
System (SISU) and the Restructuring and Expansion Plan (REUNI). 
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5.4 University Extension and popular pre-vestibular courses 
In their proposal of social inclusion and democratization of access to higher education, the pre-vestibular 
courses prepare young people and adults, generally with low purchasing power and with limitations in 
their schooling trajectory at elementary and high school levels. Over the last few decades, especially in 
the context of affirmative action policies, they have been organised in institutions by students and 
teaching and administrative staff, finding in university extension their appropriate place for 
institutionalisation. Students from the various undergraduate and post-graduate courses act as teachers 
or monitors, adapting the solidary/social action to their respective academic training11. There is strong 
evidence that these courses, in addition to social action external to the university, also contribute to the 
permanence and academic qualifications of university students who take part in them. 

According to the Fifth Survey on the Socioeconomic Profile of Undergraduate Students in the IFES, 
conducted by the Forum of Pro-Rectors for Community Affairs (FONAPRACE), an advisory body of the 
National Association of Heads of Federal Institutions for Higher Education in Brazil (ANDIFES), a 
significant change in the profile of students in federal universities and institutes can already be seen:  
70.2% of the students declared a monthly family income per capita of up to one and a half minimum 
wages. There was also a significant increase, in a temporal perspective, of the presence of students 
self-declared black and brown, as can be seen in the table 4.  

Table 4: Undergraduates according to Color or Race - Brazil - 2003 to 2018 

Colour or Race 2003 2010 2014 2018 
Yellow 21.122 20.079 21.977 25.643 

3 White 278.811 353.871 429.149 520.008 
Brown 132.834 210.498 354.688 470.227 
Black 27.693 57.218 92.240 143.599 
Indigenous 9.388 6.102 6.014 10.736 
Other - 8.399 - - 
No statement - - 35.536 - 
Total 460.848 656.167 939.604 1.200.300 

Source: V National Survey of the Socioeconomic and Cultural Profile of IFES graduates (2018). 

The data presented leads to the interpretation of the significant increase in the presence of self-declared 
black and brown students in the IFES12. The significant increase in the presence of students from 
families with few financial resources leads to the need for the implementation of student assistance 
policies, through a variety of actions, marked above all by the granting of scholarships and financial 
assistance for the maintenance of students, such as housing and food.  

6 CONCLUSIONS 
This type of action has an important role in combating social inequality and segregation, allowing people 
of different origins to achieve spaces of influence in the educational, political, economic, socio-
professional and cultural spheres. It is not a matter of granting benefits or privileges, but of the 
enforcement of rights guaranteed by the Constitution of both countries. Initially it may seem that these 
actions are advantageous only for the individuals who, through them, reach new spaces. However, 
institutions and society are also strengthened in this process. 

However, the decrease in budget resources allocated to institutions, puts in check much of the 
affirmative action policies, especially those aimed at enabling the conditions of permanence of students. 
The growing dropout rates, associated with retention, have led to a worrying decrease in completion 

 
11 In the continuity of the work we present here, our future intention is to draw a map of these initiatives in the various Brazilian 

universities, observing experiences in the different institutions, as well as effectiveness indexes that materialize in the access of 
their students in Brazilian university institutions. It is also important to understand the institutional mechanisms at universities which 
promote, encourage and finance the solidarity actions which characterize these courses (infrastructure, grants for monitors, 
participation of teaching staff, administrative staff and university researchers, among others). 

12 However, the existence of denunciations of situations of false self-declarations has led institutions to structure internal commissions 
to verify irregularities, which have led, in a few cases, to the cancellation of registrations due to false self-declarations, made more 
with the intention of obtaining vacancies reserved by the affirmative action policy than as a result of strengthening the identities of 
historically discriminated groups. 
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rates. It is necessary to investigate not only the issues inherent to student funding, but also the impacts 
resulting from SISU, associated with National High School Exam (ENEM), as a general mechanism for 
access. 

Allowing people with different backgrounds and experiences to participate in the future in the 
construction of academic knowledge, the formulation and operation of laws, State functions, public 
policy, the various hierarchical positions in the labor market, means paving the way for society's 
demographic profile to be represented in all its productive and decision-making activities and for these 
to be considered legitimate before the population as a whole.  
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Abstract  
The most extended and popular teaching methodology is probably that of direct instruction. In this 
methodology, the teacher is in the centre of the model and directly instructs the students. The 
knowledge is transferred from the teacher to the students through lectures, following a one-way 
communication only. Students are therefore passive agents who merely receive the information. This 
allows for little interaction between the teacher and the students, and does not encourage student 
engagement in learning. 
This paper presents “Error-Driven Learning”, a new teaching methodology envisaged for improving the 
student learning experience, particularly in science, technology, engineering, and mathematics 
(STEM) academic disciplines. In this new methodology, not only the teacher but also the students 
participate in the learning process. There is a two-way communication between the teacher and the 
students. For achieving that, the teacher deliberately introduces errors in lectures and practical 
exercises with the purpose of encouraging the students to detect and correct those errors. This 
significantly increases the interactivity and participation in the lectures. The students are more 
attentive and engaged, which ultimately translates into a better learning experience. An undergraduate 
course in Computer Science is employed as a use case for evaluating the proposed approach. 
Keywords: Teaching methodologies, STEM, student engagement, learning innovations.  

1 INTRODUCTION 
Among the existing different teaching methodologies [1], probably the most extended and popular one 
is that of direct instruction [2]. As shown in Fig. 1, in this methodology the teacher is in the centre of 
the model and directly instructs the students. The knowledge is transferred from the teacher to the 
students through lectures, following a one-way communication only. Students are therefore passive 
agents who merely receive the information. This allows for little interaction between the teacher and 
the students, and does not encourage student engagement in learning. 

 
Figure 1. Direct instruction where the teacher is the centre of the model. 
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There exist however other approaches in which the students are at the centre of the model, such as 
inquiry-based learning [3] or game-based learning [4]. As shown in Fig. 2, in these models the 
students are in the centre of the model. The knowledge is gained by the students through the teacher, 
the teaching material and the feedback received from assignments and assessments. Students are 
therefore active agents who interact with the available resources to learn. This allows for high 
interaction between the teacher and the students, and encourages student engagement in learning. 

 
Figure 2. Non-direct instruction where the student is the centre of the model. 

Inspired by this kind of teaching methods, in this paper we present “Error-Driven Learning”, a new 
teaching methodology envisaged for improving the student learning experience, particularly in science, 
technology, engineering, and mathematics (STEM) academic disciplines. In this new methodology, not 
only the teacher but also the students participate in the learning process. There is a two-way 
communication between the teacher and the students. For achieving that, the teacher deliberately 
introduces errors in lectures and practical exercises with the purpose of encouraging the students to 
detect and correct those errors. This significantly increases the interactivity and participation in the 
lectures. The students are more attentive and engaged, which ultimately translates into a better 
learning experience. An undergraduate course in Computer Science is employed as a use case for 
evaluating the proposed approach. 

The rest of the paper is organized as follows. In Section 2 we present in more detail the methodology 
proposed. Next, in Section 3, we show the results of applying that methodology in a real scenario. 
Finally, we conclude the paper in Section 4. 

2 METHODOLOGY 
As commented, we propose a non-direct instruction methodology where the students are at the centre 
of the model (see Fig. 2). By doing this, we create a two-way communication between the teacher and 
the students. For achieving that, the teacher deliberately introduces errors in lectures and practical 
exercises. The rationale behind this is that the students will follow the lectures and practical exercises 
more attentively to detect and correct those errors with the help of the teacher during the lecture time. 
The final goal is to increase the interactivity and participation of the students in the lectures and 
practical exercises. It is expected that following this methodology the students are more motivated and 
engaged, which ultimately translates into a better learning experience. 
An undergraduate course in Computer Science [5] is employed as a use case for evaluating the 
proposed approach. In particular, the module used was “Advanced Computer Architecture” [6], which 
is one of the optional courses at Stage 4, the last stage of the degree. We will also use material from 
this course to explain the proposed approach. Fig. 3 shows a sample exercise proposed to the 
students during that course. 

Exercise. Consider we want to improve the performance of a program. What will be the overall 
speedup obtained by improving the arithmetic logic unit (ALU), which is used 95% of time, by 10%? 

Figure 3. Exercise proposed. 

4255



 

 

In this exercise, the students are expected to use the well-known Amdhal’s Law [7] to solve it. 
Amdahl’s Law states that if a program optimisation speeds up a fraction f of the program by a factor of 
s, the predicted speedup is given by Equation 1. 

 
Equation 1. Amdhal’s Law. 

A common mistake done by students when applying Equation 1 to solve the exercise in Fig. 3 is to use 
10 for the value of s. Following our methodology, we will in first instance solve the exercise for the 
students precisely doing that, as shown in Fig. 4. 

 
Figure 4. Incorrect solution shown to students initially. 

At this point, it is expected that some students realise the mistake and ask the teacher for further 
explanation on why s is equal to 10, instead of calculating the value of s using the formula studied in 
previous lectures, which is show in Figure 5. 

 
Figure 5. Correct way for calculating the value of s. 

If that does not happen and the students do not see the mistake, the teacher should challenge them 
and make that they notice the error. Once that happens, the teacher will provide the correct answer, 
shown in Fig. 6, following the corrections made by the students. 

 
Figure 6. Correct solution shown to students in the end. 

Although this methodology could be randomly used during the course, we have devised it to be 
applied in common mistakes or important parts, and not as a general rule for any exercise. Therefore, 
our advice would be not to overuse it. 

3 RESULTS 
We applied the methodology explained in the previous section during the first three weeks of the 
aforementioned undergraduate course in Computer Science. After that period, we conducted the 
survey shown in Fig. 7. In our case, we mainly applied the methodology when manually solving 
practical exercises using a document camera similar to the one shown in Fig. 8. For that reason, in the 
survey we also ask to the students for feedback on the use of this tool for solving the exercises. 

Speedup= 1

1− f + f
s

Speedup= 1

1− f + f
s

= 1

1− 0.95+ 0.95
10

= 6.897

10% speedup→s= 1
1− 10%=

1
1− 0.1= 1.1111111

Speedup= 1

1− f + f
s

= 1

1− 0.95+ 0.95
1.1111111

= 1.105
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Teaching Methods Survey - Weeks 1, 2 and 3 
During the first three weeks we have used different teaching techniques and methods. This survey 
will allow as to gather some feedback from you. There is also some space for suggestions in this 
regard. Submissions are anonymous. Please, do the best you can to answer honestly. 
Question 1 
Do you like the use of the document camera for additional explanations and exercises? 
O  True 
O  False 
Question 2 
In some of the exercises we do mistakes on purpose (typical mistakes students do). The intention is 
making the students pay more attention and ask more questions. The correct solutions are available 
some days after the lecture. 
O  I like this method. Seeing typical mistakes raises a lot of questions which in the end makes me 
better understanding the exercise. 
O  I do not like this method. It confuses me. I would prefer seeing the correct solution from the 
beginning. 
Question 3 
Please, let us know suggestions and comments regarding the teaching methods used during weeks 
1, 2 and 3 (things you liked, things you did not like, things you think could be useful...). 

Figure 7. Survey conducted after testing the methodology proposed. 

The survey in Fig. 7 was conducted among the approximately 60 students of the aforementioned 
course. From them, only 15 students submitted feedback. Although we would have desired more 
participation to draw more representative conclusions, we think that having feedback from 25% of the 
students of the course could still be useful and provide helpful comments. Table 1 presents the results 
for Question 1 and Question 2 of the survey. Results for Question 3 are presented in Table 2. 

 
Figure 8. iCODIS Document Camera X3 [8]. 

Table 1. Survey results (Question 1 and Question 2). 

 Question 1 Question 2 

True / I like this methodology 100 % 33 % 

False / I do not like this methodology 0 % 66 % 

As we can see in Table 1, all the students participating in the survey liked the use of the document 
camera for additional explanations and for manually solving the exercises. However, regarding the use 
of the propose methodology, which in this case consisted in deliberately doing mistakes when showing 
the solutions of some of those exercises, that was not the case. Thus, only 33% of the students 
participating in the survey liked this methodology, whereas 66% did not liked it. As commented, the 
rationale behind this methodology was making the students pay more attention and ask more 
questions. The correct solutions were made available after the lecture. 
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According to the results of Question 2, it seems that the methodology proposed was not satisfactory 
from the students point of view. To better understand the reasons behind this, we analysed the 
different feedback obtained from students in Question 3, which is shown in Table 2. In the last column 
of the table, we have classified the feedback in positive, negative or neutral, depending on whether the 
feedback refers to positive, negative or neutral aspects of the teaching methods used. In summary, 
two of the comments were classified as positive comments, two as neutral ones, three as negative 
ones, and the remainder of students participating in the survey did not provide any comment to 
support their choices in the survey. 
With respect to the two positive comments, these do not provide any direct feedback regarding the 
teaching methodology analysed in this paper. From the two neutral comments, however, one of them 
refers to the methodology as follows: “Good idea to explain typical mistakes. Though it might be best 
to mention whether they are deliberate mistakes during the lecture”, Student 15. Therefore, one way of 
improving this methodology could be making available the correct solutions during the lecture, instead 
of doing that after the lecture, as we have done in this course. 
From the three negative questions, one of them provides the following feedback regarding the 
teaching methodology analysed in this paper: “Regarding Question 2, I think it would be preferable to 
highlight any common mistakes rather than including them without explanation”, Student 9. In this 
case, the student clearly advocates for directly explaining the typical mistakes, instead of the approach 
used of allowing students to notice mistakes. 
Considering the feedback, in particular the two comments highlighted before, it seems that the major 
problem of the methodology proposed was “when” the correct solutions and mistakes were revealed to 
the students. From the students feedback, it seems that if this is done during the lecture, the 
methodology could provide better results and enhance the student learning. 

Table 2. Survey results (Question 3). 

 Question 3 Type of feedback 
(positive/neutral/negative) 

Student 1 “I liked when the lecturer went over practical questions and went 
through the answers.” 

Positive 

Students 2-4 No answer.  

Student 5 “I found the content quite interesting and I feel that the use of 
worked exercises being shown was very useful.” 

Positive 

Students 6-7 No answer.  

Student 8 “Lectures moved very fast and were hard to follow. More 
interaction with students and taking time to explain complicated 
topics would help. Lectures felt very rushed to get finished with 
the slides so that we could move on to do exercises, but without 
grasping the knowledge from the slides the exercises weren't as 
effective as they could have been.” 

Negative 

Student 9 “Regarding Question 2, I think it would be preferable to highlight 
any common mistakes rather than including them without 
explanation.” 

Negative 

Students 10-12 No answer.  

Student 13 “More examples for some of the problems would be helpful.” Neutral 

Student 14 “Still cannot see all of the document viewer solutions in canvas1. 
These would be good to be uploaded as I could then concentrate 
more on the example instead of trying to copy it. Thanks” 

Negative 

Student 15 “Good idea to explain typical mistakes. Though it might be best to 
mention whether they are deliberate mistakes during the lecture.” 

Neutral 

 
1 Canvas [9] is the Virtual Learning Environment used in Queen’s University Belfast. 
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4 CONCLUSIONS 
In this paper we have presented “Error-Driven Learning”, a new teaching methodology envisaged for 
improving the student learning experience, particularly in STEM academic disciplines. The idea behind 
this new methodology is that not only the teacher but also the students participate in the learning 
process. In particular, for achieving that, in this paper we have implemented the methodology as 
follows. The teacher deliberately introduced errors in lectures and practical exercises with the purpose 
of encouraging the students to detect and correct those errors. By doing that, we initially expected 
increasing the interactivity and participation in the lectures. An undergraduate course in Computer 
Science was employed as a use case for evaluating the proposed approach. 
The results show that, according to the feedback provided by the students, further adjustments and 
experimentation must be done with the methodology for achieving the desired results. In this regard, 
the students concerns were mainly related to the fact that correct results were available after the 
lecture rather than during the lecture. As future work, we plan to repeat the experiments carried out in 
this paper but modifying the methodology to show the correct results and explicitly highlight common 
mistakes during the lecture. With these modifications, we expect to obtain more positive feedback from 
the students and enhance the learning experience. 
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SCAFFOLDING LEARNING WITH MERLIN: MALAYSIAN STUDENTS’ 
PERCEPTIONS OF AN AI CHATBOT 
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Abstract 
In today’s education landscape, technology has become a necessary enabler to drive the acquisition of 
21st century skills such as creativity, innovation, communication, critical thinking, creative problem-
solving among learners, and to design more engaging, active and authentic learning environments. In 
Malaysia, there is a suggestion that Malaysian teaching methodologies are outdated, and technology-
enhanced learning spaces are becoming vital to the learning process. However, there is still the issue 
of designing more engaging learning environments, and maintaining learner’s attention and retention 
rates. This study investigates the impact of an AI chatbot embedded into the learning process as a virtual 
learning assistant, to provide scaffolding for student learning online. Results showed positive 
encouragement for using AI chatbots in the classroom as a scaffold and educational support to students 
learning.  

Keywords: Artificial Intelligence (AI), E-learning, Multimedia University, MERLIN, Malaysia, Scaffolding. 

1 INTRODUCTION 
Today’s Gen Z learners are highly visual and therefore demand more visually appealing content in order 
to stay involved in their learning process [1], thus creating the research gap for the redesigning of more 
holistic and engaging learning environments.  With the advent of COVID-19 and the new norm of online 
learning, there is an even greater need to ensure that learning continues even after the online classes 
have ended. Malaysian teaching methodologies have been criticised as becoming out of date [2], and 
that current classroom designs needed to be enhanced to support technology-enabled teaching 
strategies [3]. As such there is a need to design such learning spaces that would accommodate these 
new requirements of learning, ones that would provide effective engagements and good attention and 
retention rates [4].  

Students, when learning content, may experience less interactions as the teacher is not around to 
scaffold them. Socio-constructivism by [5] posits that learning takes place when learners engage in 
interactions and discussions, and tasks are supported with assistance from more experienced peers / 
tutors. [6] further posits that scaffolding is an integral part of the learning process. As such, using Artificial 
Intelligent (AI) chatbots during those times will increase the support they will receive during those times, 
especially using natural language to simulate intelligent conversations between humans and chatbots. 
Such AI Conversational chatbots can do the following: 1. Simulate intelligent human language 
interaction through text or speech. 2. Promote social interaction between people and chatbots, 
especially with AI conversational agents using natural language processing 3. Establish a social-
constructivist teaching-learning environment enabling interaction in a virtual setting. Research in AI 
further showed a void in the use of chatbots as teaching and learning agents. Therefore, this research 
investigates the use of AI chatbots as scaffolding agents to support student learning outside of the 
classroom. In particular, it investigates how the AI chatbot can function as the scaffold within the Zone 
of Proximal Development (ZPD) developed by [5], when the teacher is not present (see Fig 1). 
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Figure 1. The AI chatbot as a scaffold within [5]’s ZPD 

MERLIN’s Playground is a project funded by Malaysia’s TM Research & Development agency and 
carried out in Multimedia University (MMU), Malaysia, to design and create learning spaces that 
incorporate mixed reality technologies. The MERLIN virtual learning assistant scaffolds students by 
allowing them to chat with it at their own convenience, anytime and anyplace. The content developed in 
MERLIN is mapped to the topics of a class in 3D modeling and continues the delivery of content in a 
media-rich learning environment. Unlike typical chatbots that return content in text form, MERLIN 
displays content in a combination of media, such as text, graphics, animation, videos and narration, 
mapped to [7]’s Theory of Multimedia Learning as its theoretical framework.  

MERLIN’s Playground is a project funded by Malaysia’s TM Research & Development agency and 
carried out in Multimedia University (MMU), Malaysia, to design and create learning spaces that 
incorporate mixed reality technologies. In particular, this research sought to develop an AI learning 
assistant with natural language processing features that simulate intelligent human language that will 
enable scaffolding to occur in the students’ learning processes when learning outside of the class times. 
This AI chatbot would support teaching content by the lecturer and provide scaffolding activities to them 
when they are not in the class.   

2 METHODOLOGY 
The MERLIN virtual learning assistant scaffolds students by allowing them to chat with it at their own 
convenience, anytime and anyplace. The content developed in MERLIN is mapped to the topics of a 
class in 3D modeling and continues the delivery of content in a media-rich learning environment. Unlike 
typical chatbots that return content in text form, MERLIN displays content in a combination of media, 
such as text, graphics, animation, videos and narration, mapped to [7]’s Theory of Multimedia Learning 
as its theoretical framework.  

The AI chatbot, named MERLIN, was developed to supplement a topic from a class in the Faculty of 
Creative Multimedia (FCM), Multimedia University in Malaysia, titled “Lighting in 3D modeling”. This was 
a class taken by FCM students pursuing their Diploma in Creative Multimedia, and developed into an 
Augmented Reality (AR) game, QUEST, for students to take to learn more about the topic. During the 
development stage, brainstorming sessions were centred around the dialogue flow of the chatbot and 
how it would be teaching learners, thus developing the structure and flow of the chatbot before any 
production would take place. Fig. 1 shows the dialogue flow of the chatbot. 
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Figure 2. Dialogue flow of the chatbot 

The chatbot was designed to provide content that were multimedia-based learning materials, to 
differentiate it from the conventional chatbots used in non-educational environments.  In other words, the 
content returned by MERLIN when a learner poses a question would come in the form of text, graphics, 
sound and video, making it more sensory appealing, as suggested by [7].  The chatbot was also developed 
incorporating Natural Language Processing (NLP) features in order to simulate more human-like feedback 
for the learners. This would create an online learning environment similar to conventional teacher-student 
interactions and conversations would be like. A self-efficacy quiz was also included in the chatbot to allow 
learners to test themselves at the end of their session. Fig. 3 and. Fig. 4 show examples of the interface 
and content of MERLIN. 

 
Figure 3. Dialogue between MERLIN and learner is more humanistic with the incorporation  

of Natural Language Processing (NLP) features 
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Figure 4. Multimedia content is presented in MERLIN 

As can be seen in the two images above, the learner is presented with content that is more than simply 
text. As shown above the learner is presented with images and narration of the topic, fulfilling the 
principles of multimedia learning by [7], and in a language that mimics the actual conversations between 
students and teacher. This would create a more humanistic learning environment that would engage the 
learner and increase their retention of the learning materials. 

3 RESULTS 
A survey was conducted on students in MMU to gauge their perceptions of using an AI chatbot in their 
learning process. The survey was made up of 22 items on a 5-point Likert-scale questionnaire, ranging 
from 5 (Strongly Agree) to 1 (Strongly Disagree). The survey was administered to 40 first year students 
taking the Diploma in Creative Multimedia. The results of the 10 highest means the survey are shown 
in Table 1.  

Table 1. Highest ranked means across items in the survey 

Items in the survey (ranked) Means 
I found these assistant learning tools very suitable for online learning environments 4.175 
The inclusion of web links and visual aids, such as videos & images, in the MERLIN Virtual Assistant 
further helped in clarity of the topic. 

4.175 

The language and the content of the MERLIN Virtual Assistant was easily understandable. 4.128 
The additional info available through the virtual module was quite helpful. 4.075 
I would like to learn more with such virtual assistants for my other subjects. 4.05 
I believe it is a good idea to use virtual learning assistants for extra knowledge and in depth 
understanding outside of the class. 

4.025 

I found Merlin Virtual Learning Assistant informative and engaging. 4.025 
Overall I am satisfied in using the MERLIN Virtual Assistant for my learning of this topic. 3.975 
The MERLIN virtual assistant tool enhanced my understanding of this topic in an interesting & 
engaging manner. 

3.95 

The inclusion of quiz in the MERLIN Virtual Assistant further helped in assessing the authenticity of my 
understanding of the topic. 

3.9 

n = 40  

As shown in the survey, learners reported very positively towards using chatbots as a tool to help their 
online learning process, making it the highest ranked mean in the survey. They also liked the additional 
multimedia links provided with the content, the humanistic conversations they could have with the 
chatbot and suggested more virtual assistants such as the MERLIN chatbot to be made use of. Many 
reported becoming more knowledgeable on the topic after interacting with MERLIN, which positively 
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supports MERLIN as a scaffolding tool in the learning process. Overall, learners reported a very positive 
satisfaction level for using MERLIN to help them learn about the topic. 

In addition, comments from the learners also showed strong support for the use of MERLIN as a scaffold 
to help them learn. Table 2 presents some of their comments. 

Table 2. Learners’ comments about using MERLIN as a scaffold in their learning 

Learner comments (verbatim) 

1. “The graphics were really cool and the option that we can tweak the lights are really helpful to see 
how the light reacts on an object” 

2. “It is very straight to the point and gives detailed explanation on the topics” 
3. “It's user friendly and a cool way to learn something” 
4. “Answer my doubts” 
5. “Good application to help with my learning. Lots of knowledge.” 
6. “I can explore more knowledge on my own when class in unavailable” 
7. “The information given was straight to the point and it helps my clear out all the question I had about 

a certain topics” 
8. “This chatbot will be helpful if I need to study for a quiz and there's no one to ask.” 

Learners’ comments clearly showed that the chatbot MERLIN was a useful scaffold for them when 
learning online one their own and provided the necessary information and assistance in the absence of 
the teacher.  

4 CONCLUSIONS 
Results were positive in the use of AI chatbots as a method for scaffolding learners and for providing 
more holistic learning in today’s classrooms. Learners were engaged in the content and motivated to 
learn more. The multimedia content presented kept the learners interested in content and simplified 
complex knowledge for them, increasing their retention rates in return. The Quiz allowed them to test 
themselves on the knowledge acquired and prepared them for discussions when meeting with the 
lecturer. There was very positive overall satisfaction with using MERLIN which is very encouraging for 
this project to continue to develop chatbots as scaffolding agents within the learning process. 

ACKNOWLEDGEMENTS   
The authors would like to thank the staff and students of Multimedia University (MMU) for participating 
in the study. This study was funded by the Telekom Malaysia Research & Development (TMRnD) grant 
(RDTC/190995). 

REFERENCES 
[1] Yeh, Y. L., Lan, Y. J., & Lin, Y. T. R. (2018). Gender-related differences in collaborative learning 

in a 3D virtual reality environment by elementary school students. Journal of Educational 
Technology & Society, 21(4), 204-216. 

[2] Mahathir, m (2018). Malaysia’s education is outdated says new education minister Mahathir, The 
Independent News & Media, May 17, 2018. Retrieved from https://theindependent.sg/malaysias-
education-is-outdated-says-new-education-minister-mahathir. 

[3] Alexander, B., Ashford-Rowe, K., Barajas-Murph, N., Dobbin, G., Knott, J., McCormack, M., ... & 
Weber, N. (2019). Horizon report 2019 higher education edition (pp. 3-41). EDU19. 

[4] Gilyazova, O. S., & Zamoshchanskii, I. I. (2020). On motivational tools of gamification in higher 
education: theoretical aspect. 

[5] Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes. 
Cambridge, Mass.: Harvard University Press. 

4264



 

 

[6] Armstrong, F. (2019). Social Constructivism and Action Research: Transforming teaching and 
learning through collaborative practice. In Action Research for Inclusive Education (pp. 5-16). 
Routledge. 

[7] Mayer, R. E., & Moreno, R. (1998). A cognitive theory of multimedia learning: Implications for 
design principles. Journal of educational psychology, 91(2), 358-368. 

4265



 

 

DIFFICULTIES IN DECODING RUSSIAN COLLOQUIAL SPEECH IN 
THE FORMATION OF FOREIGN STUDENTS’ COMMUNICATIVE 
COMPETENCE: WORD-FORMATION AND PRAGMA-STYLISTIC 

ASPECTS 

O. Aleksandrova, E. Mikheeva 
Peoples' Friendship University of Russia (RUDN University) (RUSSIAN FEDERATION) 

Abstract 
The article describes the difficulties in the formation of communicative competence in teaching Russian 
as a foreign language at levels A2 - B2 and suggests possible ways to overcome them. The assimilation 
of the lexical minimum does not guarantee adequate decoding of authentic Colloquial Russian and 
successful performance of an illocutionary act. This is due to the fact that the modern Russian colloquial 
speech is characterized by the frequency of stylistically marked vocabulary, including those formed with 
the help of suffixes that create an emotional-expressive and/or functional-stylistic coloring. 

The article presents the results of an experiment that confirmed the difficulties that foreign students 
experience in identifying words with stylistically marked suffixes, as well as determining the stylistic and 
pragmatic characteristics of derivatives. The authors have developed exercises that contribute to the 
formation of word-formation competence of foreign students. The results of the research carried out by 
the authors of the article are of practical importance for the methodology of teaching Russian as a foreign 
language in order to successfully form communicative competence and exclude communicative failures 
in Russian everyday speech (Colloquial Russian). 

Keywords: Russian as a foreign language, communicative competence, authentic colloquial speech, 
pragma-stylistic marking, derivatives. 

1 INTRODUCTION 
The modern methodology of teaching any foreign language is based on a practice-oriented approach, 
aimed primarily at the formation of communicative competencies in students. 

The formation of communicative competence in foreign language teaching involves the development of 
speech decoding skills and adequate responses to it at all language levels, including the communicative-
pragmatic one. The comprehensive approach to the formation of communicative competence in 
teaching Russian as a foreign language is reflected in the State Standards of the Russian Federation 
[1, 2, 3]. The basic material for the formation of communicative competence is lexical minima [4, 5]. The 
need for their development arises in connection with the creation of the Russian state system for testing 
and certification of the level of Russian language proficiency. The criteria for the selection of words in 
the lexical minimum include their stylistic unmarking (neutrality), syntagmatic and word-formation 
potential and frequency. 

Mastering the lexical minimum contributes to the successful delivery of testing; however, it does not 
guarantee adequate decoding of the authentic Russian speech and successful performance of an 
illocutionary act. This can be ascribed to the fact that the modern Russian colloquial speech is 
characterized by the frequency of stylistically marked vocabulary, including the ones formed with the 
help of suffixes that create an emotionally expressive and/or functionally stylistic coloring. It is no 
coincidence that the principle of pragma-stylistic marking is one of the defining criteria for the formation 
of vocabulary and units description in the Prospectus of the Explanatory Dictionary of Russian Colloquial 
Speech (L.P. Krysin, 2010) [6]. 

It should be noted that in the methodology of teaching Russian as a foreign language, sufficient attention 
is paid to work on word formation [7, 8] that results in deepening the knowledge of new words and parts 
of speech in general. This undoubtedly contributes to the expansion of the lexical stock/vocabulary, as 
well as the recognition of familiar morphemes in new words and understanding their meanings. 
However, all word-formation work is concentrated on individual models of the formation of a part of 
speech (for example, with the help of suffixes that form verbal nouns with the meaning of an abstract 
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action (-ние, -ация) or adjective suffixes (-н, -ов, -ск) or prefixes of verbs with the meaning of some 
limited tense (по-, про-)), etc. 

The work on stylistically marked vocabulary, formed with the help of suffixes that create an emotionally 
expressive and/or functional stylistic coloring, is carried out fragmentarily leading to 
ignorance/misunderstanding of such units by foreign students in real communication and, as a 
consequence, various communicative failures may occur. This explains the relevance of the research 
topic. 

2 METHODOLOGY 
Firstly, the methodology of the research is based on the effective tradition of teaching Russian as a 
foreign language in not only Russia, but also abroad [9]. 

Secondly, the methodology relies on the general parameters of the Standardized Tests, which include 
the requirements of certain competencies [10], such as the following: 

• Ability to read and understand small texts from newspapers, magazines and books. 
• Ability to understand dialogues in written and oral speech, to express attitudes to the information 

and to understand the sounding announcements, news and socio-cultural information. 
• Ability to participate in situations of everyday communication, formulate statements (based on the 

read texts) of a socio-cultural nature (the First certificate level (B1)). 

• Ability to read various journalistic and literary texts with an author's assessment. 

• Ability to understand conversations and communicative intentions of speakers, radio news, 
advertisements, etc. 

• Ability to maintain a dialogue and express opinions in a situation of free conversation (the Second 
level (B2)).  

Thirdly, the study is based on qualitative and quantitative methods using an inductive approach: from 
our own observations in the process of teaching RFL, quantitative analysis of the frequency of derivative 
words based on The Russian National Corpus, analysis of survey data to morphemic and pragma-
stylistic analysis of linguistic material. 

In the course of the study, an experiment was carried out. The experiment was aimed to determine the 
difficulties that foreign students experience when it comes to identifying and understanding words with 
stylistically marked suffixes. The description of the experiment and its results are presented in the next 
section of the article. 

3 RESULTS 
According to the requirements for Russian as a foreign language for proficiency levels B1 and B2, the 
student must be able to read and adequately understand authentic texts of modern media, including 
decoding the communicative intention and assessment of the author, actively participate in 
communication with native speakers of the Russian language, as well as express his/her attitude to what 
he/she reads or to a particular socio-cultural situation. 

Both modern media texts and the Russian colloquial speech are distinguished by their heightened 
emotional-expressive coloring, which researchers call hyperexpression [11]. Hyperexpression of spoken 
discourse and media discourse is also created by the frequent functioning of various derivatives in them, 
created with the help of stylistically colored morphemes. 

The frequent use of stylistically marked derivatives in these discourses is explained by the fact that for 
these discourses, it is extremely important to express the author's position, assessment and attitude to 
the subject of speech, thus stylistically marked derivatives turn out to be pragmatically loaded and 
perform a pragmatic function. The determination of the pragmatic function of a stylistically marked 
derivative is of particular difficulty for foreign students and requires the teacher to pay more attention to 
this aspect and develop special exercises for the formation of such a skill. 

The presence of difficulties experienced by foreign students in identifying words with stylistically marked 
suffixes was discovered and confirmed in the experiment conducted in the course of the study. 
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3.1 Experiment 
The experiment involved foreign students from 11 countries of the world (Nepal, Rwanda, Vietnam, 
Mongolia, India, Iran, China, Syria, Tajikistan, Uzbekistan, South Africa), enrolled in 1 - 4 courses at the 
Peoples' Friendship University of Russia (Moscow, Russia). The respondents’ age ranged from 18 to 
26 years old. 

The experiment was conducted in the form of a survey and included (in addition to a sociological 
questionnaire) 40 questions on the recognition of Russian words, 10 of which contained words from the 
lexical minimum of Testing in Russian as a Foreign Language (TRFL) levels B1-B2 and 30 of them 
contained derivatives with emotionally colored suffixes formed from units of the lexical minimum TRFL 
levels B1-B2. The selection of lexemes was carried out in several stages: 

1 Motivated words were formed from each of the nouns of the lexical minimum of levels B1-B2 with 
the help of emotionally colored suffixes. 

2 Each derivative was checked in terms of the frequency of its use in the Oral Subcorpus of the 
Russian National Corpus (including 13 million words). Therefore, the derivatives were combined 
into 10 groups with a frequency of 10 to 1000 or more word usage per 13 million. 

3 To check the occurrence of the selected lexemes in the materials offered as authentic on the 
TRFL certification exam of levels B1-B2, 10 TV shows “100 Questions for an Adult” recorded from 
November 2020 to March 2021 were viewed. (It is their fragments that were used to test listening 
and reading skills, speaking and writing) and by continuous sampling using the dowsub.com 
service, derivatives from the subcorpus that we collected earlier were found in the text. 

4 To measure the recognition of derivatives by learners, we selected and combined words with 
varying degrees of frequency and words with different derivational formants, but included all 
words found in the authentic texts of the named TV show. 

Therefore, the survey included 10 unmotivated words: адрес, водка, билет, дедушка, записка, ложка, 
ошибка, песок, рубашка and человек; and 30 derivatives with expressive-colored suffixes: брючки 
(15 - number of occurrences hereinafter), монетка (28), вопросик (31), дружище (61), бабуся (66), 
неделька (79), пальчик (117), сыночек (132), ребятишки (134), окошко (169), доченька (186), 
денежки (189), цветочек (203), дяденька (202), солнышко (221), собачка (235), подружка (255), 
дружок (271), секундочка (281), папаша (313), чаёк (359), домик (379), минутка (415), бумажка 
(481), братец (515), мальчишка (698), дочка (1130), книжка (1 471), мужик (1 651) and немножко 
(3 437). 

3.1.1 Analysis of survey results 
All non-derivative words from the lexical minimum were recognized by the majority of respondents, with 
the exception of three words that were marked as unknown: ложка  (2 students), записка (4 students) 
and песок (8 students). The words водка, билет, ложка, записка and песок were marked as common 
but unknown by 1-2 respondents. It is interesting to note that all the unrecognized words contain the 
suffix -к- or submorph -к /-oк. Derivative words with a very high frequency, namely немножко (3 437), 
мужик (1 651), книжка (1 471), дочка (1130), мальчишка (698), бумажка (481), минутка (405), 
подружка (255) and цветочек (203) were familiar to all respondents. Derivatives formed from very 
frequent words turned out to be unrecognized by only one or two students of the first course: собачка 
(235), доченька (186) and сыночек (132). In addition, although at first glance there is a tendency 
towards an increase in the recognition of derivatives with an increase in the frequency of use of the 
derivative (Fig. 1), a number of units contradict this trend. 
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Figure 1. Frequency of derivatives with expressively colored suffixes (number of occurrences per million) 

and their recognition by survey participants 

The least known derivatives for the students were папаша (36% - percentage of respondents who do 
not know the word hereinafter), брючки (52%), чаёк (48%), бабуся (56%), окошко (56%), и далее 
монетка (24%), неделька (24%) домик (22%), ребятишки (20%), пальчик (20%), денежки (18%), 
дружище (16%) and дружок (14%). It is not always possible to explain the low recognition of derivatives 
by their thematic affiliation in terms of lexical meaning, since the words сыночек, дяденька, папаша 
and бабуся refer to kinship terms, but they are recognized with varying degrees of difficulty. On the 
other hand, words with less productive suffixes, but more specific from the point of view of stylistic 
marking and words with morphonological transformation are less recognized. 

Four derivatives out of the thirteen words unrecognized by the respondents were formed using less 
productive suffixes -аш-, -ус-, -ищ- and -ишк-,  characterized by a complex emotional coloring (-аш-: a 
shade of irony, sometimes disdain and contempt; -ус-: diminutive-affectionate suffix with a touch of irony; 
-ищ-: often an increasing value, sometimes a positive assessment; -ишк-: diminutive-affectionate suffix, 
etc.). 

The greatest difficulties in recognizing the root are observed in words with morphonological changes: 
with truncation of the stem/base in the process of derivation, for example: бабушк(а) → баб-ус(я) (the 
final part of the stem -ушк is truncated before the suffix -ус(я)), with alternating брюк(и) → брюч-к(и) 
(the final phoneme of the root -к alternates with -ч), деньг(и) → денеж-к(и), друг → друж-ищ(е), друж-
ок, палец → пальч-ик, as well as with graphic transformation чай → ча(j-о)ёк. The fusional nature of 
the Russian derivational models prevents the perception of the very fragmentation of the stem and the 
recognition of root morphemes.  

Learners of the Russian language do not recognize motivated words with expressively colored suffixes 
since they experience significant difficulties in isolating affixes and even roots they know: 70% of all 
derivatives (21 words out of 30) turned out to be partially misunderstood words during the survey. 

Familiarity with emotionally-colored affixes and models of word formation can significantly increase the 
level of perception of lexical units, which, as can be seen from the analyzed material, is characterized 
by the frequency of everyday communication in oral speech. To this end, we have combined the 
derivatives into a subcorpus and divided the derivatives into groups by model: 
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Table 1. Stylistically marked suffixes and their meanings 

Suffix Meaning Examples 

-к (и/а/о) 
final consonants of the stem -г, -к, -х, -ц  
alternate with -ж, -ч, -ш, -ч respectively 

diminutive/diminutive-affectionate or 
ironic or colloquial 

брюч-ки, денеж-ки, 
монет-ка, недель-ка, 
бумаж-ка, собач-ка, 
минут-ка, окош-ко 

-ок / -ек 
final consonants of the stem -г, -к, -х, -ц 
alternate with -ж, -ч, -ш, -ч respectively 

diminutive-affectionate or ironic друж-ок, сын-оч-ек, 
ча-ёк 

-ик 
final consonants of the stem -г, -к, -х, -ц 
alternate with -ж, -ч, -ш, -ч respectively 

diminutive/diminutive-affectionate or 
ironic or colloquial 

вопрос-ик, дом-ик, 
пальч-ик 

-ец diminutive/diminutive-affectionate брат-ец 

-еньк (а) diminutive/diminutive-affectionate дяд-енька 

-ишк (а/о/и) diminutive/diminutive-affectionate ребят-ишки, солн-
ышко 

-очк(а) diminutive/diminutive-affectionate or 
colloquial 

секунд-очка 

-ищ(е/а) 
final consonants of the stem -г, -к, -х, -ц  
alternate with -ж, -ч, -ш, -ч respectively 

magnifying друж-ище 

-аш(а) ironic пап-аша 

-ус(я) diminutive/diminutive-affectionate or 
colloquial 

баб-уся 

Since expressively colored morphemes can be both polysemic and homonymous, it is necessary to 
indicate the possibility of homonymy/polysemy and the importance of positions and context when 
preparing training materials. The teaching material can be presented in the form of exercises. 

3.2 Examples of Exercises 

Exercise 1. Выберите слова со стилистически-окрашенными суффиксами, выделите эти 
суффиксы: 

Select the words with stylistically colored suffixes and highlight these suffixes: 

тарелка, книжка,  птичка, полка, ножка, водка 

игрушка, окошко, бабушка, серебришко, хлебушек, головушка 

подарок, сахарок, старичок, кофеёк, часок, цветок 

Exercise 2. Образуйте новые слова по данным моделям и впишите их в таблицу, помните о 
чередованиях при необходимости: 

Form new words according to the models and write them down into the table. Remember to alternate if 
necessary: 
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cуффикс (suffix) модель (model) Задание (task) 

 исходное (base) производное 
(derivative) 

исходное (base) производное 
(derivative) 

-к- булк(а) 
тарелк(а) 
подруг(а) 

яйц(о) 

булоч-к(а) 
тарелоч-к(а) 
подруж-к(а) 

яич-к(о) 

сумк(а) 
улыбк(а) 
книг(а) 
лиц(о) 

 

-ик- брат 
вопрос 
палец 

брат-ик 
вопрос-ик 
пальч-ик 

дождь 
ключ 
конец 

 

-ок- друг 
адрес 
чай 

стих 

друж-ок 
адрес-ок 

ча-ёк 
стиш-ок 

берег 
старик 

день 
сок 

 

-ишк- ребят(а) 
солнц(е) 

ребят-ишк(и) 
солн-ышк(о) 

дел(а) 
горл(о) 

 

Exercise 3. Образуйте новые слова по данным моделям и впишите их в таблицу. Определите, как 
изменилась стилистическая окраска мотивированного слова по сравнению с исходным словом; 
выделите морфему, которая изменила стилистическую окраску слова. 

Form new words according to the models and write them down into the table. Determine how the stylistic 
coloring of the motivated word has changed compared to the original word. Select the morpheme that 
changed the stylistic coloration of the word. 

исходное слово стилистическая 
окраска 

производное слово стилистическая окраска 

подруг(а) 
книг(а) 

бумаг(а) 

нейтральное подруж-к(а) разговорное 

брат 
вопрос 
палец 

нейтральное брат-ик разговорное + уменьшительно-
ласкательное значение 

друг 
берег 
стих 

нейтральное друж-ок разговорное +уменьшительно-
ласкательное значение 

ребят(а) 
дел(а) 

мальчик(и) 

нейтральное ребят-ишк(и) 
 

Разговорное + уменьшительно-
ласкательное значение 

пап(а) 
мам(а) 

нейтральное пап-аш(а) Разговорное + пренебрежительное, 
ироническое 
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Exercise 4. Прочитайте высказывания из разговорной речи. Как говорящий относится к тому, что 
названо / кто назван?  

Read the conversational statements. How does the speaker feel about what is named/who is named? 

- Да папаша всегда занят только собой, до нас ему нет никакого дела! 
Выберите один из ответов (choose one of the answers): 
нейтрально (neutral) 
положительно (positive) 
отрицательно (negative) 

- Спасибо тебе, дружище! Ты, как всегда, мне очень помог! 
Выберите один из ответов (choose one of the answers): 
нейтрально (neutral) 
положительно (positive) 
отрицательно (negative) 

- А где тво8й братик? Мы ему игрушку принесли! 
Выберите один из ответов (choose one of the answers): 
нейтрально (neutral) 
положительно (positive) 
отрицательно (negative) 

4 CONCLUSIONS 
As a result of the research, the authors came to the following conclusions: 

When foreign students form communicative competencies, one should take into account the increased 
expressive and emotional coloration of the modern Russian colloquial speech and media texts, created, 
among other things, by the frequency functioning of stylistically marked vocabulary in these types of 
discourse. 

The work on word formation of the Russian language when it comes to foreign audience should include 
not only the introduction and development of models for the formation of one or another part of speech, 
but also methods of forming stylistically marked derivatives, necessary for the full formation of 
communicative competence. 

Special attention on the part of the teacher is required to work on the formation of the skill of determining 
the type of stylistic coloring in the derivative, as well as the definition of the pragmatic function of the 
derivative in the text/speech. 

The insufficient degree of formation of the skill of foreign students to recognize stylistically marked 
derivatives and determine their morphemic compositions revealed in the course of the experiment 
makes it necessary to create complexes of exercises aimed at the formation of this skill. 

The formation of the skill of recognizing stylistically marked derivatives and the determination of their 
pragmatic function in speech allow foreign students to adequately decode live spoken Russian speech 
and modern media texts, avoid communicative failures and fully participate in the communication 
process. 

Research prospects are in 

• conducting an experiment, which determines the presence/absence of the dependence of the 
ability to recognize derivatives on the language interference of foreign students. 

•  the development and creation of educational and methodological complexes on modern word 
formation in the Russian spoken language, as well as exercises for working with media texts 
aimed at developing the skill of adequate and full-fledged decoding of the pragmatic meanings 
inherent in them, created by stylistically marked derivatives. 
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DEEPLY LEARN STUDENTS’ ACADEMIC PERFORMANCE 

Ujunwa Tessy Mgboh, Weitian Tong 
Department of Computer Science, Eastern Michigan University (UNITED STATES) 

Abstract 
Most times, students’ performance generally fluctuate across semesters or years. As a result of this, it 
is of utmost importance to pinpoint those various factors that could cause this fluctuation as well as 
predict students’ performance. In this research, a proper classification workflow was followed to predict 
students’ academic performance using the student performance dataset from the UCI data repository. 
This dataset was preprocessed accordingly, and proper data visualization techniques were applied in 
order to get a better understanding of the dataset. In addition, a form of cross validation which entails 
applying more than one classification models (i.e., Logistic regression using deep learning, Naïve Bayes 
and Recurrent Neural Network (RNN) using the Gated Recurrent Unit (GRU)) was performed in order 
to conclude on the best classification model based on accuracy produced by each model. The result of 
this research shows that the Recurrent Neural Network model produced the best accuracies for both 
the Mathematics and the combination of Mathematics and Portuguese datasets. This is because the 
Gated Recurrent Unit cell allows the recurrent network to save more historical information for a better 
prediction. On the other hand, the Logistic regression model produced the best accuracy for the 
Portuguese dataset, since it performs best when the data is distributed in a fashion such that it can be 
linearly classified. 

Keywords: Students' performance, prediction, deep learning, supervised learning. 

1 INTRODUCTION  
Data mining generally focuses on extracting hidden or unknown knowledge and patterns from a large 
volume dataset. In recent age where it is believed that almost every move or experience leads to loads 
of data being generated, with the help of so many algorithms, models and technologies, knowledge can 
be discovered by analyzing these data and decisions made ultimately.  However, educational data 
mining specifically deals with the mining of educational data in order to find interesting patterns and 
knowledge in the educational sector of the economy.  

It is pertinent to note that the main aim of educational organizations all over the world is to promote the 
academic standards in its students, hence the need for educational data mining. Educational data mining 
centers on developing exploration techniques of particular data types coming from the educational 
sector of the economy. Its main objective is to get an insight into how students learn and identify those 
aspects that can improve their academic performance [1]. Classification is one of the major roles in 
datamining entails two-step processes, similar to data prediction. These steps are the supervised 
learning for the sake of the predefined class label for training data set and the classification accuracy 
evaluation. Some common classification algorithms are Decision tree, K-Nearest Neighbor, Support 
Vector Machine (SVM), Artificial Neural Network (ANN) [2].   

This research which will apply three (3) classification algorithms to the student academic datasets will 
have 5 sections. Section1 introduces the topic while the aims and objectives of the work will be 
presented in the second section. Section 3 will discuss a review of related works. Section 4 will elaborate 
on the data mining processes implemented in the research, which include data collection, data 
preprocessing, data visualization and the data mining models implementations. Finally, section 5 will 
contain the results of the research and appropriate conclusions. 

2 METHODOLOGY 

2.1 Supervised Learning Workflow 
Machine learning workflows define the steps initiated during a particular machine learning 
implementation. In this research work, the following machine learning workflow was carried out. 
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2.1.1 Data Collection 
Considering that this is one of the most important stages of machine learning workflow, the students’ 
performance dataset used in the research is sourced from UCI machine learning data repository. This 
CSV file contains the following information about students: 

2.1.2 Data Pre-processing 
Real world data is generally incomplete, noisy and inconsistent; Incomplete in the sense that they lack 
attribute values or certain attributes in general, noisy since it can contain errors and outliers and 
inconsistency with respect to discrepancies in codes and names. As a result of these, the following data 
preprocessing activities which are relevant for transforming the raw data into an understandable format 
are considered and performed accordingly. The figure below represents diagrammatically the 
performance prediction workflow. 

 
Figure 1. Student Performance prediction workflow. 

Firstly, some data object values were converted to numerical form by performing the following on some 
of the attribute values as shown in Table 1: 

Table 1. Attributes’ values conversion. 

Attributes Previous value Current value 
 Yes 1 
 No 0 
Reason Course 1 
 home 2 
 Reputation 3 
 Others 4 
School GP 1 
 MS 0 
PStatus A 0 
 T 1 
Address U 1 
 R 0 
Class label(G3) 0-9 0 
 10-20 1 

2.1.3 Data Integration 
Integration of data entails the combination of data from many different sources, which is stored using 
different technologies and provides a single view of the data. In the case of combining systems of two 
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companies or consolidating applications within one company to provide a consolidated view of the data 
assets of the company or sector, data integration becomes increasingly necessary. 

In this research, since it entails performance data of students in two different subjects, stored in separate 
files, these files will be combined in order to give a single view of the whole dataset and a new feature 
“Subject” introduced to distinguish the datasets. 

2.1.4 Feature Selection 
In real-world scenarios, many candidate features are introduced to better represent the dataset domain, 
but most of these features are partially or totally irrelevant to the target concept. A relevant feature is 
not obsolete or redundant to the target concept, likewise, the target output is in no way influenced by an 
irrelevant feature. Subsequently, feature selection methods try to pick a subset of features that are 
relevant to the target output [3], [4]. With the Student performance dataset, it is necessary to identify the 
related features from the data and remove the irrelevant or less important features in order to achieve 
better accuracy for the model. Feature Selection is one of the key concepts in machine learning that 
greatly affects the model’s efficiency by drastically reducing the runtime of a learning algorithm [3].  

There are many feature selection methods, but in this research work, Information Measure was used which 
is one of the categories in the Evaluation function method. Usually, the Information measure calculates 
the information gain for each feature in the dataset. The information gain from a feature X is given as the 
difference between the prior uncertainty and expected posterior uncertainty given X. Feature X is preferred 
to feature Y, if the information gain of feature X is greater than that from feature Y [3].  

𝐸𝑛𝑡𝑟𝑜𝑝𝑦	(𝑆) = 	−𝑃!𝑙𝑜𝑔"𝑃! − 𝑃"𝑙𝑜𝑔"𝑃" 

𝐺𝑎𝑖𝑛(𝑆, 𝐴) = 𝐸𝑛𝑡𝑟𝑜𝑝𝑦(𝑆) − 	Σ
|𝑆#|
|𝑆| 	𝐸𝑛𝑡𝑟𝑜𝑝𝑦	(𝑆#) 

Where, Gain (S, A) = gain of feature A; Entropy(S) = Entropy, 𝑃!= 1st subcategory of an attribute (e.g., 
yes), 𝑷𝟐= 2nd subcategory of an attribute (e.g., No). Entropy is the amount of uncertainty in dataset while 
Information gain is the difference in entropy before and after splitting dataset on a particular feature. 

2.1.5 Exploratory Data Analysis (EDA) 
Exploratory Data Analysis is an approach for data analysis that employs a variety of techniques (mostly 
graphical) in order to maximize insight into a dataset; uncover the underlying structure; detect outliers 
and test underlying assumptions [5]. In order to identify the patterns, trends and outliers in the three 
different datasets used in this research, a colored 2D-Scatter plot was used which is the most effective 
data visualization technique [6]. Below is the 2D-Scatter plot of the Portuguese, Mathematics and a 
combination of mathematics and Portuguese datasets respectively. From the figures below, it was 
deduced that there are is no clear distinction between data objects in the two classes, and few outliers 
could be identified. 

 
Figure 2. 2D-Scatter plots for Portuguese dataset 
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Figure 3. 2D-Scatter plots for Mathematics dataset 

 
Figure 4. 2D-Scatter plots for Mathematics Portuguese dataset 

2.2 Data Mining models 
In general, there is no single classifier that is assumed best in all contexts to provide good predictions 
[2]. For this research work, three classification models were applied, the Logistic regression using deep 
learning, Naïve bayes and the Recurrent Neural Network (RNN). 

2.2.1 Logistic regression using deep neural network 
Logistic regression can be used to classify an observation into one of two classes (like ‘positive 
sentiment’ and ‘negative sentiment’), or into one of many classes. It is an instance of supervised 
classification in which the correct label 𝒚 (either 0 or 1) for each observation 𝒙 is known, and the learn 
parameters (weight (𝑤) and bias (𝑏)) are learnt to make the target output for each training observation 
as close as possible to the true 𝒚 [7]. 

In order to achieve this in this research, firstly, the training and test data were split into a 70 by 30% 
basis respectively and fed into a sequential model of four dense layers. The parameters of logistic 
regression model are as follows: 

Cost/Loss function: This expresses for an observation 𝑥, how close the classifier output (𝐲’	 = 𝜎	(w ∗
x	 + 	b))	is to the correct output (𝒚, which is	0 or 1) [8], this can be called L(y’, y), that is how much 𝑦’ 
differs from 𝑦. It is achieved via a loss function called conditional maximum likelihood estimation. Where 
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𝑦’=target output, 𝑦	= output, 𝑥= inputs/observations, 𝑤 = weight, 𝑏 = bias, 𝜎 =	 the sigmoid activation 
function,  𝑤 and 𝑏 are tunned till a minimum distance is achieved. The binary cross-entropy loss function 
was used in the research model basically because the dataset has a binary class label. 

Activation function: C. E. Nwankpa et. Al.  [9] in their work mentioned that the goal of binary logistic 
regression is to train a classifier that can make a binary decision about the class of a new input 
observation; this was implemented in the project by introducing the sigmoid activation function in the 
last layer of the model. 

Optimizer: The learning process in supervised learning consists of tunning the network parameters 
(weight and bias) until a certain cost function is minimized [10]. To do this a robust minimization algorithm 
is needed; the Root Mean Square Propagation (RMSProp) a variant of the gradient descent method 
with adaptive learning rate is used in the research. 

Regularization: A good model generalizes well from the training data to the unseen test dataset, but a 
situation where the model overfits is said to have poor generalization [7]. In order to prevent overfitting 
in the model developed for this research, the 𝑙M regularization (which is a quadratic function of the 
weight values) was adopted.  

2.2.2 Naïve Bayes 
This classifier is a probabilistic machine learning model used in classification task and it is based on the 
Bayes theorem. Using the Bayes theorem, we can find the probability of 𝐴 happening, given that 𝐵	has 
occurred, given that 𝐵 is the evidence and 𝐴 is the hypothesis. Here the predictors/features are 
independent, that is to say that the presence of a feature does not affect the other [11]. 

Bayes Theorem:  𝑃(𝐴|𝐵) = %(%('|))	%()))
%(')

 

With respect to this research, Bayes theorem can be given as: 

𝑃(𝑦|𝑋) =
𝑃P(𝑋|𝑦)𝑃(𝑦)Q

𝑃(𝑋)  

𝑋 = (𝑥!, 𝑥", 𝑥,, … . . , 𝑥-), where 𝑥!, 𝑥"…	𝑥- represents each row of the student performance dataset. The 
dataset was split into the training and test data, with the Gaussian naïve Bayes model applied to it; at 
the end of the analysis, the accuracies in the Table 2 were obtained for the three-dataset used in the 
research. 

2.2.3 Recurrent Neural Network (RNN) 
The RNN is basically a generalization of feedforward neural network with an internal memory; also, it 
performs the same function for every input of data while the output of the current input is dependent on 
the previously computed one. At the end when the output is produced, it is copied and sent back to the 
recurrent network; in a nutshell, for a decision to be made, it considers the current input and the output 
it has learned from the previous input[12] [13]. 

Current	state	is	h. = f(h./!, X.)	 

Where ℎ0 = the output of the current step, ℎ0/! =	output of the previous step, 𝑋0 =	input of the current 
step. When an activation function is applied, ℎ0 = 𝜎	(𝑊11ℎ0/! +		𝑊21𝑋0), and 𝑊	is the weight, ℎ	is the 
single hidden vector, 𝑊11	is the weight at previous hidden state, 𝑊21	is the weight at current input state 
and  𝜎	is the activation function. 

With Recurrent Neural Network, there is always the issue of vanishing gradient problem, which is the 
further through a network, the lower the gradient and more difficult it becomes to train the weights[14]. 
In order to solve this in this research work, a gated Recurrent Unit (GRU) network is used. GRU uses 
the so-called update and reset gate to solve the problem of vanishing gradient, which are two vectors 
which decide what information should be passed to the output. Just as in the regression model, the 
sigmoid activation function is used to project the activation to the range [0,1]. 

3 RESULTS 
The datasets were imported from a .CSV file and then split across two sets (Train and test datasets) in 
a 70% and 30% basis respectively. The train data was used to train the model while the test data was 
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used to check the fitness of the model. For the logistic regression using a deep neural network, a 
sequential model with four (4) dense layers, L2 regularization, binary cross entropy and a Sigmoid 
activation function for the output was developed. The runs were divided into 30 epochs, with a batch 
size of 35 for each epoch. After each run, hyperparameters such as number of layers in the network, 
number of nodes and epochs will be adjusted. This adjustment was mostly on a trial-and-error basis and 
the visualization tool, like Matplotlib, helps in giving a clue of the desired result. Below is a plot of the 
training and testing loss over the number epochs for the three (3) datasets. 

 
Figure 5. Logistic regression Training & Loss plot (Portuguese dataset). 

An underfit model may be identified by training loss that is decreasing and continues to decrease at the 
end of the plot; this is the case in Figure 6, and it simply indicates that the model is capable of further 
learning and possible further improvement. 

 
Figure 6. Logistic regression Training & Loss plot (Mathematics dataset). 

The plot of loss for the combination of the Mathematics and the Portuguese datasets in Figure 7 shows 
that the model has comparable performance on both train and test datasets. If the parallel plots start to 
depart consistently, then it might be a sign to stop training at an earlier epoch. 
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Figure 7. Logistic regression Training & Loss plot (Mathematics Portuguese dataset). 

In the case of the Recurrent Neural Network model, the input data is converted to a matrix, since the 
input of a RNN model must be a matrix. With a 70 by 30% hold out for the training and test datasets 
respectively, the input is fed into a sequential model, with one GRU layer to solve the issue of vanishing 
gradient in Recurrent Neural Networks, 2 dense layers and an output layer. The model was fit with trainX 
data and predict testX data with 19 epochs and a batch size of 26 for each epoch.  Finally, the result 
was plotted and the vertical line in each plot identifies a splitting point between training and test part. 
The figures below represent the plot results of the three different datasets. 

Figures 8, 9 and 10 are plots of the different datasets verses the time, with the vertical blue line 
demarcating the y-axis signifying the training and test data separation. In Figure 8, the RNN model is 
predicting the training Portuguese dataset which is represented in blue, so the model with the test 
dataset (in orange) is expected to mimic the blue line.  Likewise, in Figures 9 and 10, the model (orange 
line) was able to mimic the training dataset since it was overlapped on the blue line, causing a higher 
accuracy to be obtained with the Mathematics and combination of the Mathematics and Portuguese 
datasets. 

 
Figure 8. RNN Result plot (Portuguese datasets) 
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Figure 9. RNN Result plot (Mathematics Portuguese datasets) 

 
Figure 10. RNN Result plot (Mathematics datasets) 

3.1 Model Comparison 
This section compares the accuracy of the three supervised learning models used in the students’ 
performance prediction. From Table 2, it can be deduced that highest accuracy for both the Logistic 
regression model and the Naïve bayes model is observed in the Combined Mathematics and 
Portuguese datasets, with an accuracy of 0.79 and 0.77 respectively. The Recurrent Neural Network 
with GRU produced the highest accuracy of 0.90 and 0.99 for the Mathematics dataset and the 
combination of the Mathematics and Portuguese dataset respectively. A low accuracy of 0.61 was 
obtained with the Portuguese dataset; due to dataset imbalance which can be seen in Figure 2 above 
that indicates a class imbalance, with larger data objects in the red class, compared to the blue class. 
This is due to the fact that low quality of data will lead to low quality of data mining results [15]. 

Table 2.  Model accuracy for all the three datasets 

 Logistic Regression Naïve Bayes RNN (With GRU) 

Mathematics 0.71 0.50 0.90 

Portuguese 0.70 0.69 0.61 

Mathematics 
Portuguese 0.79 0.77 0.99 
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4 CONCLUSIONS 
Every educational institute nowadays requires an effective student academic performance prediction 
model. Three supervised learning models (Logistic Regression, Naïve Bayes and Recurrent Neural 
Network) were used to predict students’ performance using three datasets (Mathematics students’ 
dataset, Portuguese students’ dataset and a combination of Mathematics and Portuguese datasets). 
The performance of these models was measured using their accuracies and the result shows that the 
RNN produced the most accuracy for the Mathematics dataset and a combination of the Mathematics 
and Portuguese dataset, while for the Portuguese dataset, the best accuracy of 0.71 is with the Logistic 
regression. For future works on this research, attention model is recommended in order to determine 
important and relevant attributes of the dataset, assign higher weights to them and as a result enhance 
the accuracy of prediction. 
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STORYTELLING ON STUDENTS READING FLUENCY AND 
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Abstract 
This study examined the effect on student reading fluency and comprehension in Arabic of a mobile 
education application that uses Universal Design for Learning (UDL) and digital storytelling. The study 
was conducted online due to the novel pandemic (Covid-19) which caused the closure of the schools. 
Participants were second grade students from three different second year primary classes in Saudi 
Arabia. This research aims to measure the effectiveness of the interactive tool for enhancing student 
reading in Arabic. This interactive mobile application has been developed based on the idea of targeting 
learners’ individual needs and creating their own stories. In this intervention, students will progress 
gradually from reading single words to sentences to then create their own stories, read them and then 
share them among peers.  The aim of this research is to prove that such a proposed novel mobile 
learning application will increase and enhance a learner's reading fluency and comprehension. This 
study employed a quantitative research design with a pre and post-test to assess the students’ reading 
fluency (rate, accuracy, words correct per minute) and comprehension before and after using and 
interacting with the novel mobile application developed for the purpose of this research. The results 
indicate that a system based on UDL and digital storytelling can increase and improve students’ fluency 
and comprehension.  

Keywords: E-learning, M-learning, Mobile learning, Digital storytelling, Universal design for learning, 
Reading fluency and comprehension. 

1 INTRODUCTION  
The popularity of smartphones and mobile devices has increased significantly in the 21st century 
especially in the educational setting. This has created a new learning and teaching paradigm which 
focused mainly on Mobile learning to enhance students learning anytime and anywhere [1][2]. There is 
an extensive use of M-learning applications in many disciplines in k-12 education such as mathematics 
[3][4], science [5][6], and language learning such as vocabulary [7][8], writing [9][10], speaking and 
listening [11] and reading [12][13][14].  

Learning how to read is a key accomplishment for children. Fluency is an essential factor of proficient 
and meaningful reading. The two most important components of reading fluency are accuracy, which 
refers to reading each word correctly, and rate which means reading speed. Automaticity in word 
recognition is the main concept of speed and accuracy which means that the student’s ability in decoding 
and recognizing words accurately, automatically or effortlessly [15] [16]. Reading comprehension is 
important and is the main aim of reading [17], therefore, reading fluency is necessary to achieve 
comprehension [18][19]. 

Digital storytelling has its own effect in making students more active while they learn and more engaged 
with the material they are learning [20]. Although students in the educational setting are different when 
they learn, understand and interact with information this could enrich the classroom, but it could also 
cause problems as one-size-fits-all curriculums for different students who have different learning 
preference  is not the best approach for educating them[21][22]. Therefore, Universal Design for 
Learning (UDL) is aimed at making learning material accessible for diverse student by targeting different 
learner’s needs [23][24]. UDL has three principles [25]; Multiple means of representation,  which means 
providing knowledge in multiple ways; Multiple means of action and expression, which means that 
students can express their knowledge in different ways; Multiple means of engagement which means 
that students  can be engaged and motivated in different ways. 

This study focused on the effect on student reading fluency and comprehension in Arabic of a mobile 
education application that uses Universal Design for Learning (UDL) and digital storytelling, thus 
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supporting effective and interactive learning within the classroom. However, the study was conducted 
online due to the novel pandemic (Covid-19) which caused the closure of the schools. 

1.1 System Overview 
The system designed to combine Universal design for learning (UDL) principles and digital storytelling 
to enhance students reading fluency and comprehension when reading in Arabic. The structure of the 
system is shown in Figure 1. 

 
Figure 1: System Architecture 

The content of the application is based on the general teaching materials covered in the formal second 
grade book [26]. The application contains two parts: preparation and story creation as follows: 

1 The preparation part which prepares students to read before starting to create a story. This part 
contains words and sentences sections. Each section contains multiple pages that contain sets 
of words or sentences which will be displayed along with descriptive pictures and a read-aloud 
help feature. 

2 The story creation part will be on two levels of difficulty: Novice and Expert to help students to 
progress when creating a story from simple to more complex level as follows:  
o The novice level: this shows a predefined list of pictures and some questions to help the 

students to create a story by answering the questions via dragging items from the  predefined 
lists and dropping them in the draggable area for each question in order to answer it. If the 
student drags and drops the wrong item when answering any question, an immediate feedback 
is be displayed. Students are able to delete any dropped item by pressing the “bin icon” that 
is located top left of the dropped item. After answering all questions, a short story with its 
descriptive pictures and a read aloud feature will be displayed based on students’ answers. 

o The expert level: this is similar to the novice level, but it is more advance and contains no 
questions and so invites students to use their imagination to create the story.  Moreover, here, 
students will be able to share their own story to a website which will help them to present their 
own stories to their classmates. The shared stories are available on the following website: 
http://www.readingthestory.com/webapp . 

All students can attempt the novice level while students require more reading competency to be able to 
create a story at the expert level. However, the final story created by the students will appear in two 
versions in both levels. The first version will be presented in separate pages for each element in the 
story. Each page will contain the selected element with its text, picture and sound e.g. the character 
element with its text, picture and sound will be displayed alone in one page. The second version of the 
story will be displayed as a full version of the story in one page along with congratulatory feedback and 
supportive picture which indicate that the student has successfully completed the level. 

For more information about the developed system please see [27]. 

1.2 Applying UDL on the system 
As discussed earlier in this paper the mobile app is designed based on the UDL Principles as follows: 
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1 Multiple means of presentation: the app contains pictures, words and audio (read aloud feature) 
which will help students with different preferences to learn. 

2 Multiple means of expression and action: both the Novice and the Expert levels are authoring 
tools designed to allow the students to create digital storytelling so they can create their own story 
via drag and drop predefined pictures. 

3 Multiple means of engagement: the app will provide different challenges with levels of difficulty 
and complexity as well as providing immediate feedback on whether the dragged picture is 
dropped in correct or wrong place. Moreover, sharing their story with their friends will help them 
to see their classmates’ achievements, with the potential for them to explore and critique each 
other’s work and provide feedback through writing their own comments on the website. 

By integrating UDL principles and digital storytelling will help the students to progress gradually from 
single words to sentences to simple stories and then more complex storytelling at their own pace. The 
app is designed to give them all the components needed to build the story. This encourages them to 
read their own created stories which in turn enhances their reading fluency and comprehension. 

2 METHODOLOGY 
The study uses a quantitative approach based on-online pre and post-tests and was conducted during 
the autumn term 2020 and completed in October 2020. This study has 2 experiments organized in 2 
schools, with 3 classes, within a period of 6 weeks and with 40 students. The first experiment was in 
public primary school for girls only while the second experiment was in public school that applies The 
Early Childhood Schools Project in Makkah, Saudi Arabia. 

2.1 Participants 
The participants in this study were students with parental consent for their children’s participation.  The 
participants are 40 second year primary school children aged 7-8 years old (F=27, M=13), (Experimental 
group= 25 and control group=15) in the autumn semester 2020 from two different primary schools in 
Makkah city in Saudi Arabia. 

2.2 Procedure 
All students learn the same materials but different methods of learning. For the practical sessions, the 
control group receive no intervention (i.e. learn with their teacher in virtual classes provided by the 
ministry of education) while the experimental group receive the intervention (i.e. application on a 
provided tablet). Each student in the experimental group attends three sessions distributed over 3 days 
(i.e. one session per day), each session lasts approximately 45 minutes which is equal to the class time. 
In each session, each child works individually with a tablet. The system is accessible via the tablet and 
enables children to create their own stories by interaction with pictures, words and audio to enable the 
building and sharing of stories. The tablets are delivered to the parents’ home address and the pre-post 
tests displayed on the computer screen via sharing the screen through Microsoft Teams.  

Following parental consent, all students were tested individually before they begin the practical sessions 
and after to evaluate their reading fluency and comprehension abilities. Each test was one story 
(passage) which contain 70 words each. The stories (passages) are similar version from the stories on 
the formal book. Each student is directed to read the passage until the end. Correct words read is the 
number of correct words students read and pronounced correctly while errors are defined as 
mispronunciations, omissions, hesitations longer than 5 seconds and substitutions, and each student is 
timed as they read a passage. As students read the passage, the researcher notes the errors and marks 
where the student was at the end of one minute, and also records the time to read the entire passage. 
Immediately following the oral reading test, the stories is removed, and students asked to respond orally 
to five questions from the passages. The researcher reads each question. Questions forms include who, 
what, where, why, or how questions.  

2.3 Scoring 
For this study, scores will be calculated for 3 minutes of oral reading. 
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2.3.1 Rate 
Rate is considered as the number of words that students read per minute with and without errors. We 
calculated the rate as (word per minute) for all students after 3 minutes of reading.  

2.3.2 WCPM 
WCPM stands for words correct per minute. We calculated WCPM as the number of words read in one 
minute minus the number of errors. Here, we considered substitutions, mispronunciations and 
omissions. Self-corrections, decoding, reading words repeatedly were not counted as errors.  We scored 
WCPM over 3 minutes. 

2.3.3 Accuracy 
Accuracy of reading was calculated as the percentage of dividing the number of words read correctly 
per minute (WCPM) by the total number of words read per minute.  There are many things that have 
been considered as an error such as word omissions, mispronunciation of the words. Self-corrections, 
decoding, reading words repeatedly were not counted as errors. We calculated accuracy of errors at 3 
minutes. 

2.3.4 Comprehension 
To obtain the comprehension score, students answered orally five questions associated with the reading 
passage directly after they finished reading the test passages. The researcher read each question. 
Students receive a 0 for an incorrect response or no answer, a 1 for a partially correct response, a 2 for 
each correct answer. If incorrect information was included along with the correct response, 1 point was 
deducted from the item score. Questions forms could include who, what, where, why, and how 
questions. 

3 RESULTS 
In this section we are only covering these results as they are indicative of the overall results.  

3.1 Rate 
A repeated measures t-test was used to examine whether or not there is a significant difference between 
participants in the pre and post tests. This was conducted for all Rate variables, it was apparent that 
there is a significant difference (t=3.92, p<0.01) between the two tests, participants in posttest (M= 
557.48, SD=378.63), showed significant improvement compared to the pretest in total time spent 
reading (M= 691.0, SD=380.95). This indicates that the system has led to a significant improvement in 
reading time.   

For the second variable, rate per 3 minute, there was also a significant difference (t=-3.092, p<0.01), 
participants scores in the posttest (M=34.80, SD=22.07) was significantly better than participants’ scores 
in the pretest (M= 26.12, SD=18.75). This indicates that the system has led to a significant improvement 
in rate per 3 minutes. 

Table 1. Descriptive and paired samples t-test outcomes for the experimental and control group and Rate Variables 

Group Variable 
Pretest Posttest Paired samples t-test 

Mean SD Mean SD t-value Significance (p) 

Experimental 
group 

Total time (sec.) 691.00 380.95 557.48 378.63 3.923 0.001 

Rate in 3 min 26.12  18.75 34.80 22.07 -3.169 0.004 

Control group Total time (sec.) 409.66 417.36 413.40 435.53 -0.298 0.770 

Rate in 3 min 51.67 25.43 49.67 25.47 0.980 0.344 

For the control, no significant differences were noted between the two tests for the rate variables Total 
reading time, and rate per 3 minutes.   
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3.2 WCPM 
It is clear that that there is a significant difference (t= -3.414, p<0.01) between the two tests, participants 
in posttest (M= 31.20, SD=22.10), showed significant improvement compared to the pretest in WCPM 
over 3 minutes (M= 21.68, SD=17.40).  This indicates that the system has led to a significant 
improvement in students WCPM over 3 minutes. 

Table 2. Descriptive and paired samples t-test outcomes for the experimental and control group and WCPM Variable 

Group Variable 
Pretest Posttest Paired samples t-test 

Mean SD Mean SD t-value Significance (p) 

Experimental 
group 

WCPM in 3 min 21.68 17.40 31.20 22.10 -3.414 0.002 

Control group WCPM in 3 min 44.00 23.45 41.33 24.61 1.712 0.109 

For the control, no significant differences were noted between the two tests for WCPM per 3 minutes.   

3.3 Accuracy 
For the Accuracy in 3 min variable shows a significant difference (t= -2.982, p<0.01) between the two 
tests, participants in posttest (M= 85.49 , SD= 15.41), showed significant improvement compared to the 
pretest (M= 77.56, SD= 16.87). This indicates that the system has led to a significant improvement in 
student reading accuracy.  This means that the system could help the student in reducing their errors 
and increase their ability to read correctly. 

Table 3. Descriptive and paired samples t-test outcomes for the experimental  
and control group and Accuracy Variable 

Group Variable 
Pretest Posttest Paired samples t-test 

Mean SD Mean SD t-value Significance (p) 

Experimental 
group 

Accuracy in 3 min 77.56  16.87 85.49  15.41 -2.982 0.006 

Control Group Accuracy in 3 min  83.87  11.40 79.04  14.04 1.925 0.075 

For the control, no significant differences were noted between the two tests for Accuracy over 3 minutes. 

3.4 Comprehension 
The results indicates that there is a significant differences in comprehension variables Total right 
answers (t=-3.919,p<0.01) and total wrong answers (t=3.219, p<0.01)) for the posttest (M= 4.12, 
SD=1.48) and (M= 0.64, SD=1.35) consequently compared to the pretest( M=3.36, SD=1.38) and 
(M=1.20, SD=1.414) consequently.  

Table 4. Descriptive and paired samples t-test outcomes for the experimental  
and control group and Comprehension Variables 

Group Variable 
Pretest Posttest Paired samples t-test 

Mean SD Mean SD t-value Significance (p) 

Experimental 
group 

Total right answers 3.36 1.381 4.12 1.48 -3.919 0.001 

Total wrong answers 1.20 1.414 0.64 1.35 3.219 0.004 

Control Group Total right answers 3.53 1.06 3.67 0.90 -0.695 0.499 

Total wrong answers 0.87 0.83 0.80 0.862 0.323 0.751 

For the control, no significant differences were noted between the two tests for comprehension variables. 
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Therefore, it can be inferred that the difference between these two means (pre-test and post-test) for 
the experimental group compared to the control group is statistically significant to a 95.9% confidence 
level. This indicates that the developed mobile learning application has an important impact on improving 
the reading fluency and comprehension of students. 

4 CONCLUSIONS  
This paper discussed the effect of implementing of the mobile learning application which combined UDL 
and digital storytelling on students fluency and comprehension when reading in Arabic. The study was 
run mainly to test the system effectiveness in enhancing students fluency and comprehension. This 
study showed an improvement and significant differences in student fluency and comprehension of the 
experimental group compared to the control group. Although the numbers in this study were limited due 
to the pandemic, we feel that the overall results are strongly indicative of a clear positive impact of the 
developed system. 
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MOOCS AND AUDIO VISUAL PRODUCTION: EIGHT FORMATS OF 
VIDEOS AS LEARNING OBJECTS 

A. De Rosa 
Federica Web Learning (ITALY) 

Abstract 
Audiovisual technology for learning purposes has had a big impact on teaching systems and 
methodologies as it stands at the base of online teaching and blended courses. In 2008, when Massive 
Online Open Courses (MOOCs) originated, videos started to be largely used as learning objects and 
marked a change in the higher education scenario: society turned into a “learning society”. The potential 
of MOOCs was understood by some of the most important universities in the world which started to 
invest in this type of courses in 2011 as big online learning platforms and providers began to spread on 
the Internet. Scientific literature was hit by this novelty as well and began to include papers dealing with 
data on the most used technology and approaches used in videos while active learning, cognitive load 
and students’ engagement became the focus of attention of that type of learning object. The aim of these 
investments and lucubrations was to enhance the learning objectives achievement through videos. To 
design a course that will take place in a real classroom is different from designing an online course as 
pedagogy is no longer sufficient to mold the didactic: the online space requires other media to divulge 
those contents, some of which being videos whose language derives from cinema and movies. To know 
the theory behind their making is fundamental for their didactic implementation. As a consequence, it is 
safe to state that while both pedagogical and audiovisual knowledge is the ultimate starting point, the 
design and production of videos as learning objects may be achieved through a blended formula of 
these two theoretical framings.  

Keywords: Mooc Audiovisual Production videolecture instructional design. 

1 METHODOLOGY 
The present analysis will consider part of the research and experimentation activities which took place 
between 2019 and 2020 at Federica Web Learning, the University Centre for Innovation, 
Experimentation and Diffusion of Multimedia Learning at the University of Naples Federico II, Italy, 
whose aim was to bring to light new audiovisual production techniques which, if properly defined in the 
MOOC design phase, may enhance the learning process [1]. The preliminary step was to compare, on 
a quantitative level, some particular elements of the MOOCs’ video lectures of the Centro Federica Web 
Learning and those of other producers as these features are characteristic to the video lectures 
themselves -regardless of the MOOCs’ expected learning outcomes- that is to say: number of video 
lectures, length, settings and locations, instructor’s presence in the video, use of tools, post-production 
techniques. The analysis has been developed on the data collected from 100 MOOCs offered by the 
federica.eu platform and that were made between 2015 and 2019 as well as from 350 video lectures of 
MOOCs being part of the Coursera.org Specialization programs made by: MacQuarie University, the 
University of Illinois, Arizona State University and HEC Paris.  To compare the Federica Web Learning 
data with those coming from other producers’ videos meant to create a wide variety of elements defining 
the latest trends in the audiovisual production for educational purposes. This quantitative analysis has 
been performed by the Centro Federica Web Learning professionals who gathered the relevant data of 
all the video lectures taken in exam and who studied them according to the guidelines of the current 
literature on video production in educational courses. 

2 THE ELEMENTS OF EDUCATIONAL VIDEOS 
When designing a course for educational purposes it is important to know and bear in mind who the 
target audience is. In the case of an open online type of learning -like MOOCs- where it may be followed 
by any person who has an interest and does not necessarily belong to the target demographic, all these 
multiple audiences need to be taken into account as well and need to stay there as a reminder in the 
course design phase, especially as far as video lectures are concerned. Aside from being one of the 
typical learning objects of a MOOC, their feature is that they are particularly related to one of the most 
complex and powerful processors in the world: the human brain. To know the way in which our “software” 
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stores the information that is later fixed in its “hardware” is absolutely fundamental. Human memory is 
composed of several complex elements and acquisition systems which, according to the kind of 
stimulus, may be more or less efficient: memory is, in fact, very selective because of its limited capacity. 
The Cognitive Load Theory introduced in 1988 by John Sweller divides cognitive load into three possible 
components: intrinsic, germane and extraneous cognitive load. Intrinsic cognitive load establishes the 
association between the topics and their congenital level of difficulty; germane cognitive load refers to 
the cognitive activity required to process new information and turn it into a new schema. Finally, 
extraneous cognitive load is implied in all those activities that thwart the acquisition of new information 
like unnecessary or misleading data [2]. Again, because the working memory capacity is limited and 
information needs to be processed to be stored in the long-term memory, it is important that only useful 
and relevant information is processed and codified [3]. With audiovisual objects, the human brain works 
on a double level: on that of the visual-pictorial channel and on that of the auditory-verbal one [4]. Despite 
the limited capacity that each of these channels has, the joint use of them through matching-modality 
techniques maximizes the working-memory capacity without overwhelming loads. That is why in the 
instructional design field to have these two channels cooperate is a promising path towards the 
achievement of the learning objectives [5]. 

2.1 The elements of educational videos  
The aforementioned cognitive theoretical background paved the way to the explanation of a more 
specialized semantics of videos. Educational videos will always need to consider the learning objectives 
before any type of production takes place, which entails a careful pre-production analysis of all the 
possible choices for the best decisions to be made and facilitate the learning process. 

While studying the 600 samples at the base of this analysis, it seemed appropriate to break down all the 
elements characterising the video lectures that will be later grouped to shape eight formats. The first 
element to consider is the length of a video lecture. The data showed that videos longer than 6 minutes 
considerably deflect the users’ attention from the formative contents, while shorter videos (from less 
than one minute to up to three minutes’ long) seem to be preferred by the users as attention is not as 
easily lost as with longer videos [6]. This data is also supported by the Federica’s MOOCs whose videos’ 
average length is 6,5 minutes and by Coursera's videos whose average length is 6 minutes. That is why 
it is possible to state that, when designing a MOOC, educational videos should be planned to respect 
that length -if not reduce it and increase the number of videos themselves. Another important element 
is the presence of the instructor in the video lecture which does not always need to be guaranteed as 
contents may be narrated in: voice-over, animation videos with a cartoon version of the instructor, and 
dialogue-like videos with one or more persons interacting with the instructor. As will be explained later, 
it has been proven that one of the best ways to make a video that the users will think it was made for 
them is by having the instructor look at the camera while presenting the contents. The strategy of 
keeping eye contact fosters the learning process as it acts on the emotional level and keeps the attention 
level high. Also, the performance of the instructor in front of the camera is to be considered when 
deciding what format to adopt in a given video lecture. As far as locations and settings are concerned, 
the possibilities include chroma-key sets which permit to change the background image, and real 
environments. The Coursera video lectures were shot in chroma-key 80% of the time, whilst the 
Federica videos used it 60% of the time. It is important to remind that, the more the locations are visually 
complex and rich in details, the more challenging the learning efforts will end up being, as previously 
stated in the cognitive load theory paragraph (see the extraneous load and the redundant elements that 
thwart the contents comprehension and acquisition by the overload of the working memory) [5]. As a 
consequence, whether the video lectures are shot in real (indoor/outdoor) environments or using the 
chroma-key set, settings need to be as bare as possible in order to encourage the users’ attention. 
Furthermore, in the study carried out by Guo, high-fidelity studio settings seem to have a more negative 
impact both on the instructor’s performance and on the users’ attention than videos shot in a familiar 
environment built in an office-hour style. This leads to a double consideration: professional sets may 
intimidate the instructors and their poor performance may have a direct negative impact on the users’ 
engagement hence the strong invitation to opt for realistic and simple locations. In terms of framings, 
instead, both the Federica and the Coursera talking head videos are mainly medium-shot with the 
instructor standing on the right (or left) of the screen. Since eye-contact is fundamental for the users’ 
attention, framings should be as close to the instructor as possible in order to help create a personalized 
video where the users will likely feel that the instructor is talking right to them in that very moment rather 
than to an unspecified number of people. Editing techniques are also important: having the instructor 
stand on the right (or left) side of the screen will leave room to key-words or key-images in the post-
production phase. As for the didactic tools, whiteboards, blackboards, transparent boards or graphic 
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tablets (in fact, anything where the instructors can write or demonstrate what they are saying) are 
welcome as they reduce the germane cognitive load: the embodiment theory introduced by Robbins and 
Aydede maintains that the writing hand shown in the video will lead to an identification mechanism 
between the users and the instructor and, as a consequence, will foster the content acquisition. 
However, in the Federica videos these tools were used only 11% of the times, whereas the Coursera 
videos include them 26% of the global times being the graphic tablet the most used tool. As previously 
stated, key words or images may be inserted in the editing phase. The Coursera videos used keywords 
60% of the time in order to highlight important information and are the most used type of insert; graphs, 
animation, videos and images are used in the remaining 40% of the videos. On the contrary, 70% of the 
Federica’s video lectures are post-produced with videos, images, texts and graphs, 25% with keywords 
and 5% with screen captures. In general, the number of audiovisual inserts needs to be gauged carefully 
so as to not overload the working memory of the students and should be used considering the target 
audience’s pre-existing knowledge: these premises suggest that the course design phase needs to be 
as accurate as possible and should be performed by choosing the proper number, format and length of 
the video lectures according to their function and simplicity. Finally, key words or images support the 
germane cognitive load as they match the auditory channel with the visual one and enhance the learning 
experience. It should be safe enough to state that a big part of the video’s success is due to the 
instructor’s performance in the video. While most of the Professors and instructors feel at ease when 
lecturing in front of a -more or less- crowded classroom, they might feel intimidated when speaking in 
front of a silent and forbidding listener: the camera. Furthermore, the virtual space that will host the video 
lectures entails different rules. Numerous studies have stressed how an enthusiastic speech, a speech 
rate comprising between 185 and 254 words per minute, a colloquial style rich in  examples and a 
constant eye contact with the camera boost the video lecture’s learning capacity as the single user will 
feel that that product was made for him or her and not for an unknown group of students. Nevertheless, 
because of its congenital and original features, this personalization strategy might seem difficult for the 
instructors to implement, which is the reason why they should be properly trained to achieve the desired 
results before shooting the video lectures. 

2.2 Reorganizing the educational videos: 8 formats of video lectures 
All the previous elements characterizing the video lectures may be matched in different combinations to 
create eight video formats which answer specific formative and production needs. These video formats 
are: talking heads, classroom lessons, interviews, screen captures, slide shows, scenarios, animations 
and documentaries.  

2.2.1 Talking head 
Talking heads are the most used format in the global MOOC production as they consist of the instructor 
being the protagonist of the framing while presenting formative contents. His or her ability to keep eye 
contact with the camera is essential to maintain the user engagement high; however, it is his or her 
ability to perform convincingly in front of a camera that will have a big impact on the contents 
comprehension. The versatility of talking heads may be the real reason behind the success of this format 
as locations can vary according to the occasion and may be chosen to be one the following: the 
instructor’s office, a room set up for the shooting or chroma-key sets. Also, this format allows the 
instructors to use whatever didactic tool they need as well as to add whatever kind of inserts to bring 
the focus on the main points of the presentation. Although one camera is enough for the recording, two 
cameras may be post-produced into a more dynamic video. In the video design phase, the 
location/setting versatility should be considered positively as long as we know that the instructor feels 
comfortable with being recorded. However, a specific training should be considered to be part of the 
pre-production phase so that the instructor will become acquainted with all the necessary information 
for a good performance. 
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Figure 1. Talking head. Chroma-key set with text inserts in the background. MOOC “Fisica I” 

 of Professor L. Marrucci on Federica.eu 

2.2.2 Classroom lesson 
One of the possible ways to shoot a video lecture is by recording a classroom-taught lesson where the 
teachers are performing the didactics in their natural environment -rather, what used to be the natural 
environment before the SARS-CoV-2 pandemic. Immersed in a real classroom, teachers are able to 
lecture according to a familiar methodology, rate and space. The benefit of this shooting is to allow them 
to perform naturally, without thinking of the burden of keeping up with the camera and having no 
audience to address. However, because they are looking at the students in the classroom and are not 
making eye-contact with the camera, virtual learners are likely to not feel part of that process which may 
result in a lower engagement [7]. Also, because the whole lecture will be recorded -from one up to two 
hours- the post-production will need to consider cutting all unnecessary parts and maybe rebuild the 
information in order to have functional multimedia learning objects. In this format, the setting will be the 
real classroom, which will result in a weaker control over interference elements in terms of images and 
sound. The lecture may be held by more than one person and two cameras will need to be used to 
assure both broad and zoomed in framings that will show detailed images. Blackboards are the only tool 
to be used, although it will be possible to insert audiovisual and/or text elements. However, keywords 
may be unfit in this format. 

 
Figure 2. Classroom-taught lesson. Shooting of the course “Risorse Umane”  

of Professor L. M. Sicca on Federica.eu 

2.2.3 Interview 
Interview is a format that allows two people to interact in a dialogue. The protagonists may be two 
Professors or one Professor and an expert of the matter. This video lecture should be chosen, when 
designing the course, to create a narration that positively impacts the virtual users because the 
protagonists of the video will likely feel more at ease while talking since they are having a verbal 
interaction with another person who is sharing the same anxiety in being recorded. Interviews foster a 
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more dynamic, faster and colloquial speech which also benefits the learning process as shown in many 
studies [6]. Moreover, the reason behind the choice of the interview format may be to supply the 
audience with more than one perspective/experience on what is being told. As for the setting, it will be 
possible to opt for a professional location as well as for a real environment. Two cameras should be 
used to shoot a broad framing showing all the speakers and a zoomed in shooting for a close-up of the 
talking interlocutor who may create eye-contact with the camera. However, if the location is rich in 
furniture or other elements, background inserts such as keywords or images might thwart the learning 
process; texts or images will need to be inserted independently to cover the speakers while their talk is 
still audible. Didactic tools like transparent boards are also to be discarded to not overload the learners’ 
working memory. 

 
Figure 3. Interview: shooting of “Creazione dell’impresa” of Professor M. Sciarelli on Federica.eu 

2.2.4 Screen captures 
Subjects like programming languages or those belonging to the scientific field need to be treated to 
portray all the complex and consequential passages of a given operation. In these cases, graphic tablets 
or computers are essential to show the development and make the learning process possible through 
the recording of all these phases which will be complementary to the instructor’s explanation in voice-
over. The image acquisition commented in voice-over will relieve the instructors from the anxiety of 
having to show their image in the video and will also exonerate the video itself from the strict location 
requirements -apart from the silence in the room, needless to say- which will result in a lighter post-
production work. However, when necessary, instructors may be shot in a chroma-key setting and  
appear in the video in case of their positive inclination to do so, or they may appear in a small box on 
the bottom or upper corner of the framing. The pre-production will need to be translated into a careful 
plan of what the teacher will say and show to be sure that no passages will be omitted and that the 
handwriting is readable -when using the graphic tablet-. Rehearsing the explanation and choosing the 
proper size of the text displayed is recommended to be sure that everything will be intelligible to the 
audience. In case the instructor won’t show, the lack of eye-contact with the camera is one of the limits 
of this format; however, the image acquisition via computer or graphic tablets “encourages professors 
to use the ‘bar napkin’ style” of explanation rather than the less personal, more disjointed model that 
PowerPoint -if unintentionally- encourages ” [7]. 
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Figure 4. Screen capture. Image acquisition through graphic tablet in the MOOC 
 “Statistica per le decisioni di impresa” of Professor B. Siciliano on Federica.eu 

2.2.5 Slide shows 
When it is not possible to have the instructor appear in a video lecture because of their lack of confidence 
in being recorded the solution may be given by the slide show format where slides will accompany the 
instructor’s verbal explanation. While screen captures are more appropriate for scientific subjects as 
they record and show every single developmental stage of a process, art and humanistic topics do not 
fit with this type of visual narration. The learning process will need to be conveyed through images, 
videos, graphs and text which may be quite a hard thing to do without overloading the users’ working 
memory. Extraneous load may be avoided by choosing proper images that ensure the matching modality 
between the verbal auditory and the visual-pictorial channel. Indeed, this type of symbolic research will 
need to be performed in the pre-production phase along with the writing of the text. This format should 
be used in those scenarios where the instructor cannot guarantee a high-level video performance and 
it will be essential to gauge the number of images, the speed with which these are presented and the 
transition effects between them. The ultimate goal of any video lecture is to be effective in terms of 
learning acquisition, so the rate and the density of the visual narration should be one that makes the 
contents comprehension possible while encouraging the working memory and deflecting the extraneous 
load via interferences or contents that do not fit with the explanation. To conclude, and contrary to what 
may be thought, “sightly” images are not necessarily always appropriate to use because their image 
complexity might make the learning objective more difficult to process and store in the memory. As a 
consequence, this format may be the right choice when aesthetic purposes matter more than the didactic 
goals. 

 
Figure 5. Slide Show. Image used in full screen for the teaser of the MOOC “Chimica”  

of Professor A. Aronne on Federica.eu 
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2.2.6 Scenarios 
There are some cases where the learning objectives comprehension is reached better if simulated rather 
than commented. “Scenarios” are a format where real-life situations are represented with actors playing 
in a given situation where their language or actions are functional to the learning goals like in foreign 
language MOOCs or law courses where malfeasance and corruption need to be represented to give the 
learners the full context of the situation and, possibly, offer all the possible conducts of the protagonists. 
The design phase will need to consider a peculiar element that is not to be dealt with the other video 
formats: the script. The video lecture will be shot like a short movie so every detail will be taken in 
consideration from the scenography to the dialogues. The protagonists here are not the course’s 
instructors and no teaching tools will be used either. The choice of the: setting, types of framing and the 
number of cameras will respond to different needs than those of the aforementioned video formats. 
Indeed, this format puts the learning world together with that of the movies so the image composition 
and the type of narration will belong to the latter. That is the reason why these characteristics should be 
entrusted to professionals of the audiovisual field so the final outcome will be coherent to the premises 
and functional to learning. Despite being more costly and more complex, this format can be particularly 
incisive in terms of learning acquisition due to the identification process that it triggers as the learners 
will identify with one of the protagonists rather than feel that that content was made for them -like it 
happens with the other video formats-. The more credible the situation and the acting, the more efficient 
the video’s learning potential. In this case, it seems safe to refer to the embodiment theory -even if 
scenes are not Point of View shots- as learners will tend to relate to one of the characters and boost 
their learning potential as humans are better learners when they are using “their own body and mind” 
[8]. Last but not least, TV series should be taken in consideration as multiple-purpose cultural reference: 
online content platforms have been releasing a consistent number of them for over a decade now and 
have defined a new aesthetic in terms of video images and formats that cannot be ignored when it 
comes to producing this type of video in particular.    

 
Figure 6. Scenario. A frame by SNA a branching scenario on Federica.eu 

2.2.7 Animation videos 
In educational videos, the instructor does not always have to be present as much as inserts or screen 
captures do not have to be used either when none of these are essential and/or functional to the learning 
objects acquisition. One of the alternative solutions is prompted by graphic non-static animations 
depicting the teacher explaining the lesson or showing a particular event, like scenarios do. The choice 
between animation videos and scenarios will need to be calculated according to the given context of 
production. This educational video format synthesizes all the aforementioned theories on settings, eye 
contact and types of framing as, despite being a motion graphic product, all the standards required for 
the cognitive load, student engagement and active learning are still valid. As for its production phase, it 
is essential that it follows a preparatory phase where the script is written to be recorded in an audio file 
and that the animations will consequently fit to the audible contents.   

4296



 

 

 
Figure 7. Animation video.  2D graphics for the MOOC “Future Robots: Towards a Robotic Science of 

Human Beings” of Professor D. Parisi on Federica.eu 

2.2.8 Docu-MOOC 
The movie production industry offers a considerable number of formats that, as different as they can be 
from those presented in this paper, are a sort of a mix between entertainment and education. The success 
of on-demand platforms increased the production of scientific documentaries -often offered as mini series- 
that are very much appreciated and benefit from an enviable success. Notwithstanding the clear divide 
between these two worlds, education and entertainment, it is perfectly imaginable to offer an educational 
product made with specific movie characteristics. Over the years, Federica Web Learning has 
experimented with a new type of narration and has created documentaries in a MOOC format [9]. The 
reason behind this choice stemmed from the didactic need to having to deal with peculiar cross-disciplinary 
topics where contents are accompanied with images and interviews to social actors who do not necessarily 
belong to the University and who need to tell their story -rather than teach something- from the place where 
the story is set in. This video lecture format needs to build a narration that is both educational and emotional 
and that will let the learners discover a subject -or topic- that is presented through diverse perspectives -
like it happens in real documentaries-. This video will include varied points of view of several people and 
will be shot in several locations waving the proverbial simplicity of the video lectures in favor of a visual 
contextualization of the contents narrated. Consequently, the emotional potential of the narration is 
maximised and the post-production of the video will be entrusted with the implementation of further images 
of that/those places so as to assure a successful matching modality between the auditory-verbal channel 
and the visual-pictorial one: using several cameras shooting from different angles may be useful in this 
sense. For this format, the whole course design is even more important than for the traditional formats 
and, possibly, the direction of it should be in the hands of a professional who will cooperate with the rest 
of the production team and the instructor towards the creation of comprehensible learning objectives. Here, 
the instructor will be responsible for the curatorship rather than for the video technical decisions. S/he will 
indicate the number of interviews, the locations and the topics with the help of the instructional designer 
and the video director who will all contribute to the making of a functional educational video. 

To make a documentary with a curator and a director means to offer a further perspective; the traditional 
relationship instructor-learner will change to become: instructor-director/curator-learner which does not 
exist in other educational formats and which makes this format richer and more complex. 

 
Figure 8. Docu-MOOC. “Catacombe di Napoli” produced by Upside Production in collaboration  

with Sky Arte & Fondazione di Comunità San Gennaro on Federica.eu 
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3 CONCLUSIONS 
To compare the samples excerpted from the federica.eu and the coursera.org platforms meant to prompt 
a list of the main features found in the relevant educational videos as much as it meant to reflect on the 
most important aspects studied by the current scientific literature. The results that have been presented 
here were shared to identify the trends in the educational video production and to suggest operative 
guidelines in this respect. Also, all these characteristic elements have been shaped into eight video 
formats which may be chosen from according to the didactic needs and objectives. However, it is 
necessary to remind that these formats are but suggestions and are open to be multiplied as many times 
as necessary. The production trends led to write down the useful information on active learning, 
cognitive load and student engagement while the formats presentation made it evident that other audio-
visual cinema-oriented techniques are needed in order to reach the students’ “emotions” along with the 
students’ “rationality” as the emotional side is pivotal in the learning process. To post-produce the video-
lectures with an adequate number of images and video excerpts and to use a music jingle that is not 
invasive with respect to the cognitive load means to convey difficult contents in a lighter way that may 
be more easily understood by the audience. The documentary formats (scenarios and animation) 
stressed the importance of two particular phases in the MOOC production: design and pre-production. 
A good design is fundamental to a faster pre-production phase as video making and recording will be 
performed smoothly with no or little economic waste and the final result will meet the expectations. As 
a matter of fact, this is the real reason behind the choice of eight video formats and the list of all their 
characterising elements. The person who is in charge of the course design may lack theory and 
experience in the video making field as much as the professional video maker may not be familiar with 
pedagogy theories. In order to design a MOOC it is essential to know all the opportunities offered by the 
audio-visual objects; it is fundamental to be able to choose which is the most appropriate video format 
in a given context  and with a given instructor. The person who is responsible for the video recording in 
the pre-production, production and post-production phase will have to be aware of the educational goals 
entailed as their traditional movie preparation -where aesthetic wins over learning ambitions- are not 
valid here. To conclude, the idea that all this information seems to be pointing at is the need for a new 
professional figure who joins the educational and the audio-visual production worlds together. A 
professional who knows how to present formative contents with a movie director’s skills and who is able 
to make videos that are functional to the  learning goals achievement while being technically on point 
and entertaining; a professional who supervises all the production phases of a video lecture: the ultimate 
learning object of today’s distance learning. 
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MISTAKES IN SOLUTIONS BY PRIMARY SCHOOL PUPILS IN 
SELECTED PROBLEMS OF MATHEMATICAL KANGAROO 

COMPETITION 

E. Nováková 
Masaryk University in Brno (CZECH REPUBLIC) 

Abstract  
The contribution analyses mistakes in three Mathematical Kangaroo word “real-life” problems. The 
respective problems are non-routine, i.e. primary school pupils must apply higher cognitive functions to 
solve them successfully as simple application of knowledge obtained in classes of mathematics is not 
sufficient. They further have the form of multiple choice. We believe that the quantitative analysis of the 
choice of incorrect distractors enables us to estimate the reasons of pupils’ mistakes. Our research was 
performed on the sample of 430 respondents, pupils of 4th and 5th grade of primary school. Our 
contribution presents histograms of choices of distractors in both tasks and samples of pupils' solution 
records. 

Keywords: Mathematical Kangaroo, primary school, non-routine word problems, solution, mistakes in 
pupils’solutions 

1 INTRODUCTION 
International competition “Mathematical Kangaroo” is the biggest school competition in the world. It is 
not focused on pupils that are the most mathematically gifted. The intention of the competition is to win 
over ordinary pupils for the joy of dealing with mathematics and to support them in discovering that 
mathematics does not always have to be boring, lifeless and dreadful school subject. The tasks of the 
Mathematical Kangaroo are not standard textbook problems. Besides inspiring ideas and creativity, they 
regularly require imagination, computational skills, logical thinking and application of unusual problem 
solving strategies. In 2019, more than six million participants from more than sixty countries around the 
world solved the competition tasks in six competition categories. “Pre-ecolier” and “Ecolier” are the 
categories for primary school pupils. The competition does not have multiple rounds – all participants 
solve the same 24 problems on the same day in appropriate age categories. It is composed of one 
multiple-choice test, which consists of questions of increasing difficulty. For each question, a choice of 
five answers is provided. In the Czech Republic, the competition has taken place since 1995 [1]. 

2 METHODOLOGY 

2.1 Theoretical background 
The competition represents a rich source of non-standard (non-routine) problems. They are unusual in 
the sense of the mathematical content, because they require from the solver based on their theme or 
their presentation rather than sole mathematical knowledge the “simple” right judgment “only”, good 
observation, insight into the problem or an experiment. There is a lot of word problems in the categories 
designed for the primary school pupils. Blum and Niss [2] state following reasons for systematic 
incorporation of word problems into the education of mathematics: They are suitable for development of 
general competences of pupils and of their attitude towards math; they enable the pupils to “see and 
judge”, to analyse and understand the application of math; they develop the ability of pupils to activise 
their mathematical skills in non-mathematical situations; they help the pupils by recognition, 
understanding and storage of concepts, methods and acquired mathematical knowledge. Several 
authors tackled the issue of non-routine tasks. They focused on pupils’ strategies and errors made by 
them. Vondrová [3] identified one of the possible causes of unsuccessful solutions. In a research she 
analysed causes of sticking to of superficial solving strategies for word problems and proposed 
approaches how to prevent them. Under superficial solving strategy she understood situations when 
pupils do not try to imagine the picture of the situation (of the situational model of the word problem) and 
try instead to deduct the mathematical model from different superficial aspects of the presentation of the 
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task. Research of Heinz [4] was focused on the solving strategies of non-routine word problems used 
by mathematically gifted and mathematically non-gifted pupils. 

The results showed significant differences between pupils in the ability to systematically solve word 
problems, in the speed of insight into the mathematical structure of the problem and in the ability to 
explain own solution. The research of Palm [5] used the term “authentic word problems”. The research 
concluded that with reference to these particular type of problems, the inclination of pupils to apply real-
life knowledge and experience for their solutions statistically significantly increased. It turned out in 
interviews with the pupils that the most frequent cause of erroneous (non-realistic) answers was using 
superficial solving strategies, aiming rather at numbers in the task than at careful analyse of the text.  

The pupils were often convinced that concerning the solution of the word problems the following is 
adequate: All problems have a solution and it is represented by one number; The information written in 
the problem is sufficient for solving it; It is not desired to consider facts not explicitly mentioned; School 
math does not need to be consistent with the real life outside the school. Toom [6] comments on the 
frequently discussed “reality” of situations described by the word problems. In this respect, there are two 
reasons for using word problems during the math education: Word problems as applications and word 
problems as “mental manipulations”. In the first case, he speaks about real-word problems, in the case 
of mental manipulations (as he says) the solver deals with fictitious situations instead of real-life ones, 
i.e. with non-real-life problems. Greer, Verschaffel and de Corte [7] describe the opinions of pupils and 
teachers on the purpose of word problems in the math education through the concept of “word problem 
game”: The expectation that if there is a problem in math, it always has a solution. One of the often-
discussed topics in relation to solving word problems is the area of reading skills and comprehension of 
the text of the problem. 

Reikeras [8] or Vicente, Orrantia and Verschaffel [9] deal with research focused on pupils' 
comprehension of the text when read and on the situational context of word problems. Pape [10] or 
Grimm [11] find a high correlation between reading skills and solving word problems. Effective reading 
of the text of the problem with comprehension is considered a specific way of communication of the 
reader (problem solver) with the problem and its author that requires cognitive effort. Linguistic 
competences and reading literacy of the solver are necessary preconditions. Orientation in the text, the 
ability to read meaningfully and then transform the mathematical content of the problem into the solver's 
own thinking construction are necessary conditions for the successful solution of this type of 
mathematical problems. Some authors associate the issue of text comprehension with questions of 
"mathematical symbolization" - the ability to express a word problem in mathematical (numerical) 
expressions [12]. 

However, other research [13] has shown that some pupils understand the problem, but symbolic 
expression of it is too difficult for them. According to the authors, the main challenge is not in the 
comprehension of the text, but rather in its mathematization. Kubínová and Novotná [14] believe that 
reverse transformation, i.e. the transfer of results obtained mathematically back to the context of the real 
situation, is just as valuable as mathematization. The connection between the solution of the task and 
the pupil's attention, which is closely related to his working memory, is also considered essential. The 
relationship between working memory and solving mathematical problems is based on the need to store 
relevant information in memory for solving a word problem [15]. The influence of inattentiveness on 
solving word problems has been repeatedly demonstrated in research [16, 17]. The influence of the use 
of drawings and diagrams on the success of primary school pupils in solving word problems was also 
investigated by [18].  

2.2 Methodology 
Problems of Écolièr 2015 and their solutions by Czech pupils aged 9-11 years were analysed by 
quantitative and qualitative methods in a broadly designed research [1]. In this article we present three 
“real-life” problems aimed at discovering pupils´ mistakes. We studied incorrect solutions at two levels: 
quantitative approach (number of different answers - distractors - expressed as a percentage of the total 
number of pupils) and the subsequent qualitative search for the causes that led to the erroneous 
solution. Our contribution presents histograms of choices of distractors. Research data seem to confirm 
the expectation that the analysis of chosen distractors is useful for primary school practise, because it 
makes the estimate of reason of pupils' failure to a large extent possible. Our research was performed 
on the sample of 430 respondents, pupils of 4th and 5th grade of primary school. Twenty-three classes 
from primary schools in the Czech Republic were involved.   
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3 RESULTS 

3.1 Problem 1: Ladybirds 

3.1.1 Presentation of the problem 
There are five ladybirds (see g.). Two ladybirds are friends with each other if the numbers of spots that 
they have differ exactly by one. On The Kangaroo Day each of the ladybirds sent to each of her friends 
one SMS greeting. How many SMS greetings were sent?  

 
(A) 2   (B) 4   (C) 6   (D) 8   (E) 9 

3.1.2 Analysis a priori 
Task with unrealistic, yet for pupils "realistic" semantic background (non-real word problem) depicted by 
means of a picture, was assigned medium level of difficulty. The word problem has a combinatory nature. 
It does not assume any preliminary mathematical knowledge. The solution is based on the experiment 
where systematic approach and appropriate notes plays important role. E.g. sending SMS can be written 
down as an arrow. The number of sent messages is limited by expression “are friends with each other 
if the numbers of spots that they have differ exactly by one”. Therefore only ladybirds with numbers 2 
and 3, 5 and 6 dots can send a message. We can substitute each ladybird by its number of dots and 
make these pairs: 2→3, 3→2, 2→3, 3→2 (There are two ladybirds with 3 dots!), 5→6, 6→5. Six SMS 
messages were sent.  

3.1.3 Pupils’ solutions 

 
Figure 1. Histogram of pupils´ solutions - Problem 1 

Successful solution requires linguistic understanding, reading skills, as well as thorough "reading" of the 
picture: there are two ladybirds with three spots (1 + 2, 2 + 1). 25.1 % of pupils marked the correct 
answer - answer "C", 16.2 % of pupils did not provide any answer for the problem at all (N). The most 
frequent distractor was (B), chosen by 27.9% pupils who obviously did not realize that whereas there 
were two ladybirds with three spots, the SMS greetings were sent in both directions. The distractor "A" 
was chosen by 16.8 % pupils who did not realize that whereas there were two ladybirds with three spots, 
there was only one SMS greeting in each direction. 30,9 % of pupils answered the problem correctly.  
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Figure 2. Graphic solutions. 

3.2 Problem 2: Eggs 

3.2.1 Presentation of the problem 
Mr Gardener has got 10 hens. 5 hens lay eggs every day and other hens lay eggs every second day. 
How many eggs do all hens lay per 10 days? 

A) 75  (B) 60  (C) 50  (D) 25  (E) 10 

3.2.2 Analysis a priori 
It is possible to solve this problem by using simple arithmetics operations. It requires only knowledge of 
addition in numbers up to 100. The real context of the task provides space for assessing the reality of 
the task situation. 

The correct solution assumes orientation in presentation of the task and understanding individual 
information. Some hens lay eggs every day (i.e. 10 eggs per 10 days), some hens lay eggs every second 
day (i. e. 5 eggs per 10 days). First group of hens which lay eggs daily will lay 50 (5 x 10) eggs per 10 
days. Second group of hens which lay eggs every second day will lay 25 (5 x 5) eggs. Both hens´groups 
lay 75 eggs (50 + 25) together. Correct answer is (A). The solution can be supported by various forms 
of graphic processing [18]. 

3.2.3 Pupils’ solutions 

 
Figure 3. Histogram of pupils´ solution – Problem 2 

The most frequent distractor was "C" – 50 eggs, chosen by 27.9 % pupils. Some pupils just multiplied 
two numbers from the presentation of the task (10 hens x 5 eggs per day). Similar solution based on 
“playing with numbers” was the answer "D". Pupils added all numbers (10 + 10 + 5). We can describe 
this method as a superficial solving strategy. The pupils don´t create the idea of the story in their minds. 
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They focus solely on numbers rather than analyse the text. 64,4 % of pupils answered the problem 
correctly. 

 
Figure 4. Numerical solution. 

Following examples show graphic solutions where pupils can “read” the amount of eggs from the picture.  

 
Figure 5. Graphic solution leads to correct answer. 

 
Figure 6. Another graphic solution. 

3.3 Problem 3: Cookies 

3.3.1 Presentation of the problem 
Anna, Berta, Charlie, David and Elisa were baking cookies during the weekend. Over the whole 
weekend Anna made 24 cookies, Berta 25, Charlie 26, David 27 and Elisa 28. After the whole weekend 
one of them had twice as many cookies as after Saturday, one 3 times, one 4 times, one 5 times and 
one 6 times as many. Who baked the most cookies on Saturday? 

(A) Anna   (B) Berta    (C) Charlie    (D) David  (E) Elisa  

3.3.2 Analysis a priori 
A realistic task, a real-life word problem, called “application” (Toom, 1999). Successful solution requires 
linguistic understanding and ability to apply real-life experience. In the test, it was the last task from the 
most difficult ones. It is based on inverse relationship “n times more”, “n times less”. Pupils can 
reformulate the problem: On Saturday one friend baked two times less cookies than at the end of the 
weekend, another three times less, another four time less, another five times less and the last one six 
times less. It is important to find numbers divisible by two (24, 26, 28), three (24, 27), four (24, 28), five 
(25) and six (24) at the same time. Therefore children had these amount of cookies: Anna 24:6 = 4, 
Berta 25:5 = 5, Charlie 26:2 = 13, David 27:3 = 9, Elisa 28:4 = 7. 
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3.3.3 Pupils’ solutions 

 
Figure 7. Histogram of pupils´ solution – Problem 3 

Only 10.9 % of pupils marked the correct answer "C", representing the lowest success rate of all 
problems in the test. 26.0 % of pupils did not provide any answer, representing the highest share of all 
problems in the test. Concerning distractors, "E" significantly prevails, with 56.9 % of pupils choosing it 
– since Elisa baked the most cookies over the weekend, they deduced (incorrectly) that she baked the 
most also on Saturday, without taking into account other conditions. Histograms of choices of distractors 
are presented. 

 
Figure 8. Correct solution. 

 
Figure 9. Unfinished solution. 

4305



 

 

4 CONCLUSIONS 

4.1 Discussion 
Use problems from Mathematical Kangaroo competition are rather different from the typical textbook´s 
tasks. We believe that this is one of the motivating factors that positively affects the relationship of 
students to the competition. Problems are also unusual for students because of the form of their 
presentation (many pictures, diagrams or other graphic representations). From one point of view there 
is a risk of "accidental guessing" a correct answer from the offer of answers when using closed multiple-
choice tasks. Another point of view is the opinion that the answer usually does not reveal pupil’s active 
knowledge – the pupil wouldn´t be able to solve it on his/her own but is able to recognize the correct 
answer in the offer. However, based on our experience, we believe that the analysis of incorrect 
distractors makes it possible to estimate the causes of the pupil’s failure. A solver who just does not 
want to "guess", but really to solve the problem and then to confront the solution with the offer of answers 
usually can not do it without auxiliary calculations, notes, drawings, through which the pupil tries to gain 
insight into the problem and its solution [19]. We consider these materials very valuable for teachers. 
They can try to deeply understand pupil´s solution. They can reconstruct student´s procedures and more 
precisely understand what is not evident from the mere "completion" of the test at all or, only in a hint 
[20]. A metastudy [21] has clearly shown that the use of sketches and pictures has a positive effect on 
the success of solving word problems from primary school pupils to university. A more recent study 
demonstrated this positive effect for the 3rd grade primary school pupils [18]. As part of an intervention 
of 20 teaching units, teachers in experimental classes focused on different types of visual 
representations of word problems. They encouraged students to make a sketch for each task and at the 
same time to try to influence their opinions about the important role of visualization in solving word 
problems in the subsequent cooperative reflection. Compared to the control group, these pupils made 
a significant improvement in solving word problems. In Czech textbooks, the visual model of solving a 
word problem sometimes occurs, but pupils are not often guided by systematic use of visualization. 
Vondrová [3] describes the so-called "Singapore model", in which visualization has an important place 
and where pupils work with three representations: textual, pictorial and numerical. 

4.2 Conclusions 
In our article, we focused on the analysis of distractors in solving closed non-routine problems from the 
international competition Mathematical Kangaroo. We used three authentic problems to point out pupils´ 
choice of answers together with analysing the process of solution. We dealt with correct answers as well 
as incorrect. It turned out that some pupils are unable to work effectively with a multiple-choice test. We 
tried to use the authentic pupils´ notes, whether partial calculations or graphic representations of some 
steps of the solution, incorrect variants, etc., to reconstruct the pupils' procedures of solution for better 
understanding their choice of individual distractors. In our opinion, an attempt to analyse distractors in 
solving closed non-standard problems that pupils chose and the mistakes they made can inspire 
teachers to continue working with tasks in longer-term educational activities. At the same time, it is an 
opportunity to confront the pupil´s solution with the expectations of teacher, which can adjust the 
sometimes simplified judgments of the teacher about the abilities, knowledge and skills of pupils. 
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Abstract  
Due to the COVID-19 pandemic, which affected the whole world, extraordinary measures were ordered 
by the Ministry of Health of the Czech Republic. The changes brought by this pandemic affect society 
as a whole, including higher education. University teachers had the task of preparing a distance form of 
teaching in a short time and thus provide students with full-fledged conditions for their further education. 
The education of social work students, which is characterized by the use of an interactive form of 
teaching, has been transferred to various forms of distance education. Higher education of social 
workers is important for the acquisition of initial competencies for working in various areas of social work 
practice. The article deals with the evaluation of students in the use of distance education tools in the 
field of social work in the Czech Republic. Specifically, we will focus on the issue of replacing the 
classical form of teaching in the form of distance education and the readiness of social workers to 
perform a future profession through distance education. The paper will present a quantitative research 
survey focused on the education of social workers using innovative and flexible elements of distance 
education. The paper aims to compare the evaluation of distance forms of education for full-time and 
part-time students of social work in the Czech Republic.  

Keywords: Forms of teaching, social work, distance education, COVID-19.  

1 INTRODUCTION  
On 11th March 2020, the World Health Organisation declared COVID-19 a pandemic [1]. The pandemic 
affected the whole world, inducing changes in multiple areas of life, including personal life, relationships, 
social life, employment, education and many more. The strategies adopted to combat COVID-19 
included social distancing, lockdown and quarantine measures. The pandemic also influenced 
education of social workers. The present crisis caused by the disease radically changed the lives of 
people around the world. While its impact was massive, it also created new opportunities for innovation, 
creativity and research in the domain of education of social workers. The innovative methods can be 
analysed and subsequently used in novel approaches to work, the development of which had been 
triggered by the crisis. The creative strategies, procedures and methods, which are being introduced, 
can be useful, efficient and suitable for further use in education of social workers.  

In the Czech Republic, the prerequisites for social workers are defined by law No. 108/2006 Sb., on 
social services. The conditions are full legal capacity, clean record, medical fitness, and professional 
qualification, which is the most relevant condition for the present article. Professional qualification is 
acquired by the completion of one of the higher vocational schools or a bachelor’s, master’s or doctoral 
study programs set by the Czech legislation [2]. 

The Minimum Standards for Social Work Education and Training were defined by the IFSW [3]. The 
Global Standards for Social Work provide a basic framework for the creation of education programs in 
social work. The standards for social work education are not binding. In the Czech Republic, the 
standards are defined by the Association of Educators in Social Work, which is a voluntary association 
of higher vocational schools and universities. The standards can be understood as methodological 
guide, which leaves the universities enough autonomy to define their own training programs [4]. 

The International Federation of Social Workers defines social work as [4] “…practice-based profession and 
an academic discipline that promotes social change and development, social cohesion, and the 
empowerment and liberation of people. Principles of social justice, human rights, collective responsibility and 
respect for diversities are central to social work. Underpinned by theories of social work, social sciences, 
humanities and indigenous knowledge, social work engages people and structures to address life challenges 
and enhance wellbeing…“. Social work is defined not only as a theoretical discipline but also a “practice-
based profession”. Social workers need to acquire a number of diverse competencies within their training.  
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Social work practice requires a number of competencies to be acquired during university education. 
Various lists of competencies, which social workers should have, can be found in literature. There is  
a wide range of competencies, which is why Elich [5] considers social workers to be super-competent 
heroes. Educators in social work focus predominantly on the area of these competencies. How to teach 
students of social work with innovative technology [6]? 

The domain of distance education is the fastest growing sector of formal as well as informal education. 
The rise of distance education can be explained by the more and more frequent use of the internet and 
other digital media. These innovative and flexible tools are increasingly being used in education of future 
social workers. The digitization of social workers training introduces numerous innovative and flexible 
elements, facilitating university education.  

Dabbagh [7] observes that the internet has redefined education, “boundaries and pedagogies of 
distance learning by stretching its scope and deepening its interconnectedness,” to the extent that “new 
learning interactions that were not perceived possible before can now be facilitated”. Mayes and de 
Freitas [8] claim that there are no models of distance education. They perceive technology as a means 
of introducing the students to the study environment in a more efficient way. Despite the contradictory 
views the question remains of how to provide quality distance education and create  
a stimulating environment for the study of social work. 

Anderson a Garrison [9] define education through a model comprising three basic elements of distance 
education, namely teaching presence, social presence and cognitive presence. Teaching presence 
refers to the activities which facilitate the process of education. Social presence is associated with 
activities which encourage discussions among students allowing them to educate themselves. Lastly, 
cognitive presence consists in education through interactions between students. Jonassen, Peck and 
Wilson [10] concentrate on the activity of students. They consider interaction the key element in the 
education process. They justify their claim stating that mutual interaction teaches observation, reflection, 
construction etc. to the students.  

Distance education requires the teachers’ effort to develop new skills as well as re-evaluation of teaching 
methods [11]. It follows from the above-mentioned significance of interaction that it is important to use 
methods of distance education which can engage the students. Efficient education in social work demands 
appropriate strategies which develop the students’ competencies [12]. Salmon [13] proposes that the 
teacher should act as a moderator or facilitator. The role of the teacher as facilitator is also discussed in 
Burgess and Carpenter [14,15]. It is important that educators in social work focus on activities which 
increase the rate of interaction between students. The development of thoughts and the education process 
are realized through discussion and cooperation [13]. The facilitator moderates a structured sharing of 
experience, learning, coaching, counselling, reflection, questioning, criticism etc. [14, 15]. 

The topic of innovative methods in online education of helping professionals, including social workers, 
is discussed in the studies of Květenská and Prokopová [16, 18, 19, 21] and Květenská, Prokopová and 
Myška. [17, 20]. 

2 METHODOLOGY 
The general objective (GO) of this contribution is to compare the assessment of distance (online) education 
given by students from the full-time program as opposed to students from the combined program of social 
work in the period of the emergency measures adopted by the Ministry of Health of the Czech Republic to 
protect the citizens and prevent the spread of the COVID-19 disease. In order to meet the objective, a 
quantitative research strategy was used, namely the method of questionnaire survey. 

Specific objectives were set as follows (SO1, SO2):  

1 Students’ opinion of the replacement of the face-to-face form of education with the distance form 
of education (SO1). 

2 Students’ assessment of their capacity to perform social work developed through distance 
education (SO2). 

The questionnaire comprised 29 questions. It was created in the Survio environment, which allowed the 
respondents to provide their answers anonymously. There were three types of questions: closed, semi-
closed and open. The data was collected at different universities across the Czech Republic. The 
questionnaire was distributed electronically. It was sent to nine universities which offer social work 
training. There were 624 students who opened the questionnaire, and the return rate was 52.08 %. 
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Table 1. Respondents by the degree of study. 

Respondents by the degree of study Absolute number Relative number 

Bachelor’s program  245  82,2 %  

Master’s program 53  17,8 %  

Total 298  100 %  
Source: original data 

Table 2. Respondents by the form of education. 

Respondents by the form of education Absolute number Relative number 

Full-time form of education 126  42,3 %  

Combined form of education 172  57,7 %  

Total 298  100 %  
Source: original data 

The data above describes the research sample. There were 298 students of social work who participated 
in the research (n = 298), 289 (95.6 %) of which were female and 13 (4.4 %) were male. 245 (82.2 %) 
respondents were from the bachelor’s program and 53 (17.8 %) were from the master’s program (see 
Table 1). As for the form of study, 42,3 % (126) respondents had the full-time form of study and 57.7 % 
(172) had the combined (mixed face-to-face and distance) form of study (see Table 2). The grade of 
study varied across the research sample.  

3 RESULTS 
The questionnaire survey focused on students of social work in the Czech Republic. The answers 
associated with the individual specific objectives are given below. The findings are going to be further 
elaborated to formulate the conclusions of the present paper. 

3.1 Students’ opinion of the replacement of the face-to-face education with 
the distance form of education (SO1) 

The first specific objective concerned students’ opinion of the replacement of the face-to-face teaching 
with the distance form of education. In order to meet our objective, we analysed the answers to one of 
the questions in the survey, which asked the student to choose one of the following answers: face-to-
face education can be fully replaced with distance education, face-to-face education can be partly 
replaced by distance education, face-to-face education rather cannot be replaced by distance education 
and face-to-face education absolutely cannot be replaced by distance education or “other”, which 
allowed the students to formulate their own answer. 

Table 3. Students’ opinion of the replacement of the face-to-face teaching with the distance form. 

Students’ opinion of the replacement of the face-to-
face teaching with the distance form Absolute frequency Relative frequency 

Can be fully replaced with distance education. 26  8,7 %  
Can be partly replaced with distance education. 152  51 %  
Rather cannot be replaced with distance education. 59  19,8 %  
Absolutely cannot be replaced with distance education. 56  18,8 %  
Other:  5  1,7 %  
Total 298  100 %  

Source: original data 
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The data in the table above suggests the following conclusions: a narrow majority of students believe 
that the face-to-face teaching can be partly replaced with the distance form, the precise number is 152 
respondents (51 %). The second most frequent answer is that the face-to-face teaching rather cannot 
be replaced with the distance form. This option was selected by 59 respondents (19.8 %). 56 
respondents suppose that regular education absolutely cannot be replaced with distance education. 
Contrarily, 26 respondents (8.7 %) stated that education in social work can be fully realized in the 
distance form. The least frequent answer was “other” (see Table 3). 

ª The chi-square test 

Hypothesis: The frequencies of the individual answers are independent of the form of study 

Table 4. Students’ opinion of the replacement of the face-to-face teaching with the distance form – comparison. 

Students’ opinion of the replacement of the face-to-face 
teaching with the distance form Full-time form Combined form 

Can be fully replaced with distance education. 5 21 
Can be partly replaced with distance education. 57 95 
Rather cannot be replaced with distance education. 35 24 
Absolutely cannot be replaced with distance education. 27 29 
Other: 2 3 
 Total 126  172  

Source: original data 

CHITEST equals 0,00486287, there were four degrees of freedom, CHINV equals 14,9233486. As 
14,9233486 is greater than 9,48772904, we reject our null hypothesis. We accept an alternative 
hypothesis that there is a correlation between the answers and the form of study (see Table 4).  
A simple comparison leads to the observation that a significantly greater number of students from the 
combined program are inclined to think that the face-to-face teaching can be fully or partly replaced with 
the distance form. In total, there were 116 students from the combined study program of social work 
who have a preference for the distance form of education as opposed to 62 supporters of the innovative 
distance education found among students from the full-time program.  

3.2 Students’ assessment of their capacity to perform social work developed 
through distance education (SO2) 

Our second specific objective was to learn about students’ assessment of their capacity to perform social 
work developed through distance education. In order to meet our objective, we analysed the answers to 
one of the questions in the survey, which asked the students to choose one of the following options: 
distance education is a more appropriate form of social work training than regular education, distance 
form of education is as efficient as face-to-face education in social work training, distance education is 
a less appropriate form of social work training than face-to-face education, distance education is a 
completely inappropriate form of social work training and “other”. 

Table 5. Students’ assessment of their capacity to perform social work developed through distance education. 

Students’ assessment of their capacity to perform social work  
developed through distance education 

Absolute 
 frequency 

Relative 
 frequency 

Distance education is a more appropriate form of social work training than face-to-face 
education.  

40  13,4 %  

Distance form of education is as efficient as face-to-face education in social work training.  128  43 %  
Distance education is a less appropriate form of social work training than face-to-face education. 79  26,5 %  
Distance education is a completely inappropriate form of social work training 46  15,4 %  
Other:  5  1,7 %  
 Total 298  100 %  

Source: original data 

4311



 

 

The data above shows that 43 % of students (128 students) believe that distance education can prepare 
them for social work practice roughly as efficiently as face-to-face teaching. 79 respondents in total (26.5 
%) consider distance education a less appropriate form of social work training. The third most frequent 
answer is that distance education is a completely inappropriate form of social work training. There were 
46 students who chose this answer (15.4 %). 40 respondents (13.4 %) answered that distance education 
is a more appropriate form of social work training than regular education. The least frequent option was 
“other” (see Table 5). 

ª The chi-square test 

Hypothesis: The frequencies of the individual answers are independent of the form of study 

Table 6. Students’ assessment of their capacity to perform social work developed 
 through distance education – observed frequencies. 

Students’ assessment of their capacity to perform social work  
developed through distance education 

Full-time 
form 

Combined 
form 

Distance education is a more appropriate form of social work training than face-to-face 
education.  

6 34 

Distance form of education is as efficient as face-to-face education in social work training.  52 76 
Distance education is a less appropriate form of social work training than face-to-face 
education. 

40 39 

Distance education is a completely inappropriate form of social work training 27 19 
Other:  1 4 
 Total 126 172 

Source: original data 

CHITEST equals 0,00036371, there were four degrees of freedom, CHINV equals 20,6964412. As 
20,6964412 is greater than 9,48772904, we reject our null hypothesis. We accept an alternative 
hypothesis that there is a correlation between the answers and the form of study (see Table 6). A simple 
comparison leads to the observation that a significantly greater number of students from the combined 
program considers distance education equally appropriate in comparison with face-to-face education. 
There is a significant number of students from the distance program (34 respondents) who are inclined 
to think that distance education is a more appropriate form of social work training. 

4 CONCLUSIONS 
The objective of our research project was to ascertain the opinion of students of social work in the Czech 
Republic on distance education in social work. The findings associated with the first specific objective 
(SO1), i. e. the possibility to replace face-to-face education with distance education suggest that a 
narrow majority of students believe that the face-to-face teaching can be partly replaced with distance 
education in social work training. However, a comparable number of students think that the face-to-face 
teaching rather cannot or even absolutely cannot be replaced with distance education. There were few 
students (ca 9 %) who believe that the face-to-face teaching can be fully replaced with the distance form 
of education.  

As regards the second specific objective (SO2) concerning students’ evaluation of their capacity to 
perform social work developed through distance education, it was ascertained that a little less than one 
half of the students of social work believe that distance education can prepare them for social work 
practice roughly as efficiently as face-to-face teaching. However, a similar number of students think that 
the distance form of education is a less appropriate or even completely inappropriate form of training in 
social work. 

The processing of the answers related to the specific objectives led us to the fulfilment of the general 
objective (GO): The number of students who believe that the face-to-face teaching in social work can 
be partly replaced with distance education and that distance education can prepare them for social work 
practice roughly as efficiently as face-to-face teaching, is approximately the same as the number of 
students who disagree with such views, to a greater or lesser extent. Each of the two camps represents 
roughly a half of the respondents – students of social work. There was only a very small number of 
students who can conceive the innovative distance education as a perfectly adequate replacement of 
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face-to-face education. This view has wider acceptance among students from the combined study 
program (mixed face-to-face and distance education). 
The findings presented above led to the formulation of the following conclusions: 

• The slightly prevalent opinion among students is that the face-to-face teaching can be partly 
replaced with the distance form of education. 

• The opinion of the replacement of the regular (face-to-face) form of education depends on the 
form of study (full-time or combined form). Students from the combined program have a 
preference for distance education.  

• The belief that the innovative distance education can replace face-to-face education is 
approximately as common as the opposite view. 

• Students' evaluation of their capacity to engage in social work practice developed through 
distance education depends on the form of study (full-time or combined). Students from the 
combined program have a preference for distance education.  

An assessment of the findings discussed above leads us to conclude that the number of supporters of 
the innovative online education among students of social work is approximately the same as the number 
of opponents of this form of education. An important factor shaping the findings is that all the university 
students of social work currently study in the distance form of education, which increases their capacity 
to assess the feasibility of the replacement of face-to-face education with distance education. It will be 
interesting to carry out a similar survey in the future and observe the development of the assessment of 
the innovative – distance and regular – face-to-face forms of education from the perspective of university 
students of social work. Another topic can be a comparison of the results of the present study with a 
study focusing on the evaluation of distance education from the perspective of students or teachers from 
a different field. 
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PACKAGING INFORMATION OR INFORMATION PACKAGING: THE 
BULGARIAN EXPERIENCE OF GOOD EDUCATIONAL PRACTICES 

AT THE UNIVERSITY LEVEL 

K. Spasov 
American University in Bulgaria (BULGARIA) 

Abstract 
We all take language-speaking abilities for granted as something innate to us. Phonetic, morphological, 
syntactic, or semantic rules are not observed or scrutinized when we use our mother tongue. But what 
are the rules that govern or trigger the use of a certain syntactic or pragmatic construction when speaking 
a foreign language? How pervasive can specific constructions of English be within the context of 
university students? These and other questions are the focus of this study, i.e. how Bulgarian students 
of English use different information packaging structures in their writings at college level. Forty-eight 
students participated in this investigation. A writing task served as the principal tool to collect the data. 
This preliminary research will serve as the basis for revamping the current general education curriculum 
to meet the higher education strategic goals and increase the efficiency of the learning process. 

The aim of this presentation is to research the way Bulgarian students use English information 
packaging constructions (subject-dependent inversions, clefts, pseudo-clefts, passives, existentials, and 
extrapositions) in their writings. This group of structures is completely heterogeneous and exhibits a 
high degree of variability concerning the grammar, syntax, or pragmatics aspect. The study is intended 
to examine the structures the students use to build a coherent text and what errors they make. The 
study focuses on the following two questions: 

• How do Bulgarian students use in their written works the English information constructions which 
are taught in grammar lessons? 

• What are the common syntactic and pragmatic errors they make while using these constructions? 

The results show that the students use the aforementioned constructions almost adequately; however, 
they made a wide range of pragmatic errors, probably due to the limited instruction on the pragmatics 
aspects of the English language. These findings suggest that in order to help Bulgarian students use 
English grammatical constructions efficiently in different contexts, the inclusion of pragmatic instruction 
into the teaching and learning process of English grammar is essential. The results may be used in 
teaching praxis; for instance, lessons that emphasize on teaching essay writing skills and that aim to 
develop students’ text-coherence proficiency. Thus, this teaching technique can be accepted as a good 
practice that will help instructors of English obtain a better grasp of the concept of information packaging. 

Keywords: information packaging, pragmatics, writing skills, text-coherence, error analysis, high-school 
students, educational reform  

1 INTRODUCTION  
Schools worldwide have always been struggling to teach their students the pragmatics of a language, 
especially when it comes to the acquisition of a foreign language such as English. Yet, there is a great 
demand for teaching students how to express themselves using all the means of the English language 
to deliver a meaningful emphasis. It is indeed much easier in oral communication to underline a specific 
part of the discourse using different stress, intonation patterns, pauses, even body language. For 
example, by giving prominence to different words in the oral speech, one can highlight which part of the 
sentence is more important for them: 

- Mary likes John. (but not Tim) 
- Mary likes John. (likes him, but does not love him) 
- Mary likes John. (Mary, not Sue, likes John) 

Undoubtedly, in the given situations above, one assumes that both the speaker and the listener are 
aware of the situation at hand by having been exposed to its context. This background information is 
essential to the discourse as it sets the stage for bringing meaning to the aforementioned utterances. 
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However, the difficulty comes with the written texts. In written communication, one does not possess the 
same means of emphasizing parts of a sentence as listed above. This context-dependent link from 
known to unknown information could be achieved by using the means of information packaging. As 
Hilpert (2014) mentions the use of these structures serve the purpose of “organising and arranging 
meanings, relating new meanings to old meanings, rather than conveying meanings themselves” [1]. 
Certainly, these constructions do not have their own meaning, but used in a context can contribute to 
the better understanding and flow of communication.  

One of the main objectives of this paper is to examine the frequency rate at which Bulgarian students at 
a liberal arts higher education institution make use of information packaging constructions in English 
language. As Biber et al. (2003) claim such constructions are rare in conversational English, but very 
common in expository academic writing [2]. Hence, the other objective of the paper is to check for 
common errors committed by first-year students. The main goal of the study is to introduce ideas for 
changes in the general curriculum of the institution so that students can later use English language 
efficiently, holistically, and proficiently. 

It is a well-known fact that the most popular and used method of teaching foreign languages in Bulgaria 
is the Grammar Translation Method. Among its methodology postulates is the concept of teaching 
students grammar rules which they then learn and translate into Bulgarian language. Frequently, 
students, especially beginner through intermediate learners’ of English, are asked to do a word-for-word 
type of translation. However, as Richards and Rogers (2001) claim this is an old-fashioned method of 
teaching foreign languages, losing more and more of its supporters. The authors claim there is no 
sufficient literature to support the reasonable basis for relating this methodology to the “linguistics, 
psychology, or educational theory” [3]. Furthermore, Brown (2007) states firmly that this method “does 
virtually nothing to enhance a student’s communicative ability in the language” [4]. Therefore, this 
method of teaching students a foreign language is obscene and needs sufficient revision.  

The sample group used for this study consists of a forty-eight first-year students studying at the 
American University in Bulgaria. This University provides a liberal arts type of education which means 
students will need to take general education courses by the end of their second year (i.e. fourth 
semester). One of the requirements for admission is that students present a successfully passed exam 
for English proficiency such as the TOEFL exam (80 points and/or above) or any other relevant exam. 
This requirement is essential because English is the working language at the University. Having been 
admitted to the institution, students are further checked on the writing skills with an entrance exam in 
English, which consists of writing one essay topic out of three choices within 45 minutes. Those students 
who fail to fulfil the required minimum of 75 points are placed in an English 100 (English Grammar and 
Structure) to improve their language skills. Forty-eight students from these classes (i.e. two ENG 100 
classes), who studied during the academic 2020-2021 year as first-year and first-semester students, are 
the testing group for this research. The study focuses on six major information packaging constructions 
and aims to present the results through a quantitative and qualitative linguistic analysis.   

2 METHODOLOGY 
The methodology approach involves synthesis and analysis of syntactic constructions and grammar 
errors of information packaging sentences. A comparison of the results is obtained to show the linguistic 
characteristics and understanding of the different information packaging problems which first-year 
students face when writing college-level essays. The corpus for the study was forty-eight essays which 
were written by students studying at a liberal arts type of university that has a general education 
program, which includes textual analysis as a compulsory component in the English classes. Hence, 
the research presents primary qualitative data gathered after students were presented with the 
information structures of subject-dependent inversions, clefts, pseudo-clefts, passives, existentials, and 
extrapositions.  

The methods of analysis included the English language as a foreign language studied by Bulgarian 
native speakers and their patterns of using the abovementioned information structures. Each essay was 
analyzed to gain a deeper understanding of students’ perceptions and motivations for using the 
constructions from a syntactic point of view. The essay topics offer results which cannot be applied to 
another sample group, but they provide a more detailed interpretation of participants’ general ideas and 
linguistic knowledge.  

The collected data was gathered after the freshmen were asked to write an essay on the topic “Many 
people believe that women are not as likely to be successful in the world of business as men are. Do 
you agree or disagree with this statement? Give reasons to support your opinion.” with a word limit of 

4316



 

 

250 words. The task choice is justified by the means of exploring linguistic expression techniques of 
canonical and non-canonical statements by freshmen. The topic is a contemporary problem that 
concerns many individuals’ rights and privileges and helps students reflect on their civic understanding, 
knowledge, and engagement. The aim of the writing prompt was to examine the whether students of 
Bulgarian origin are comfortable to use information packaging constructions in their writings after they 
have been presented with them in class. The actual writing happened during a regular English class (45 
minutes) at the American University in Bulgaria between 10.15 and 11.00 in the morning of 9 April 2021. 
Normally, students are not allowed to use a dictionary or any other helping tool and are placed in one 
of the university halls to prevent any cheating. However, given the current pandemic circumstances, 
students did the task online and on ground.  

No special requirements were included, but the ones used for the course’s essay evaluation – correct 
use of grammar structures, a variety of vocabulary, coherence and cohesion. The applied assessment 
criteria is the one suggested by the lecturer/researcher, i.e. the first two criteria received the majority of 
points as these two components are taught the most during classes; while the last two served to show 
whether the student was able to logically present an idea and what means they choose to do that. As 
being not related to the study at hand, other assessment criteria of freshness and originality were only 
included in the final evaluation which was distributed to the students.  

Among the many challenges experienced during the study was to allow students a comfortable and 
equal opportunity to write the essay. Unfortunately, due to the worldwide pandemic, the process of 
writing happened both online and on ground synchronously. The number of the online students was 37, 
which made around 77% of the total number, and 11 students present in one of the halls of the 
University, which made around 23% of the total number. The difficulty was to arrange for all of the 
students to start at the same time since the sample group is comprised of two classes. In addition, three 
proctors were responsible for observing any cheating or whether students had any questions and/or 
concerns. The study does not take into account the different level of students’ computer literacy skills.  

3 RESULTS 
Having qualitatively and quantitatively analyzed the forty-eight essays of the first-year students, I found 
an interesting variety in the use of information packaging constructions that students exhibited in their 
presentation of ideas and opinions. Table 1 presents in a quantitative manner the summarized data of 
how many such constructions the students had used in their essays. Evident from the table, one could 
see that students used most successfully passive voice in its variants and least successfully the 
extrapositions and pseudo-clefts, especially the reversed ones.  

Table 1. Quantitative analysis of structures used 

# Non-canonical constructions No. of structures 

1. subject-dependent inversions 20 

2. clefts 9 

3. pseudo-clefts 4 

4. passives 85 

5. existentials 75 

6. extrapositions 6 

Apparent from the table above, the students were able to produce overall 199 constructions of the 
information package type. The study further presents the different syntactic varieties of the students as 
seen in their essays with a quantitative and qualitative linguistic analysis. Additionally, some of the most 
popular mistakes will be enlisted and commented. 

This initial analysis also shows that students used pretty comfortably existential constructions and their 
variants. Despite the fact that students were able to produce successfully information packaging 
sentences, they still experienced difficulties constructing them by making grammar errors. Those non-
canonical types of sentences seem to cause problems to students even after undergoing solid grammar 
revision. An interesting fact is that three of the total number of essays did not use any such constructions. 
In a private conversation with the students, they shared they could not come up with the basics of how 
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to form information packaging constructions due to lack of sufficient practice. It was evident that the 
students were aiming to produce a more emphatic construction, but ended in failing doing so and 
resorted to the more general S-V-O construction. The rest of the students used at least one of the 
information packaging constructions, but with different mistakes which will be overviewed later in the 
paper. A major concern of discussion is how much practice students need so that they can use the 
constructions in a clear and grammatically sophisticated way. Undoubtedly, this emphasizes the 
necessity for their inclusion in the general education curriculum so students can have a better grasp of 
the language and use it successfully later in other research papers and tasks. 

3.1 Overview of the syntactic constructions 
In the following subsection, I aim to discuss the different information packaging constructions found in 
the forty-eight essays. I will also support the interpretations with examples from students’ writings as 
they were written. 

3.1.1 Interpretation of subject-dependent inversions 
According to Huddleston and Pullum (2012) subject-dependent inversions happen when one swaps the 
places of the dependent clause with the subject in the main clause [5]. This considered to be a very 
formal way of emphasizing on the new information in the sentence. As Fig. 1 shows, students were able 
to generate only 16 examples of subject-dependent inversions on the average. 

 
Figure 1. Number of students who used subject-dependent inversions 

The example below shows how well a student has used a subject-verb inversion. It starts with the 
predicative complement of the main verb to emphasize the student’s point: 

• Harder than anything in the world may be accepting the fact that a woman can be both a 
successful business person and mother. (Essay 34) 

An interesting fact was noted during the process of checking students’ essays. Negative inversion was 
also used by a very small number of them. This type of inversion as Cowan (2008) defines it is a lexical 
inversion in which one inverts a negative word such as rarely which on its part initiates a subject-auxiliary 
inversion [6]. I think it is worth mentioning these type of adverb inversions as they also showcase the 
successful use and understanding of inverted sentences: 

• Hardly can I agree with such a sexist statement, though! (Essay 28) 

3.1.2 Interpretation of cleft sentences 
Since they are related to the types of sentences, I have grouped both the clefts and the pseudo clefts 
together with the reversed pseudo-clefts. Fig. 2 clearly shows that among the cleft sentences, the it-
clefts seem more popular among freshmen, while the reversed cleft was only found in one essay.  
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Figure 2. Number of students who used cleft sentences 

The it-cleft example below has a noun phrase as a focused element in the sentence and was used to 
argue a point: 

• It is the woman who usually provides for the family and so can be the pillar for progress to a 
business institution. (Essay 36) 

The two examples below showcase the use of pseudo clefts. While the pseudo cleft is used to express 
the student’s stance, the reversed pseudo cleft is used to give the gist of what was previously mentioned 
in the piece. Both examples contain noun phrases as a focused element of the sentence: 

• In conclusion, being a female cannot be a factor for successful development in the business world 
because what really matters is the capability of being consistent. (Essay 14) 

• All of these qualities combined are what makes women perfect for the power-driven world of 
business. (Essay 9) 

3.1.3 Interpretation of passive voice sentences 

This construction was the most prevalent among students’ essays as a type of information packaging 
construction. It might be due to the fact that it is one of the most frequently revised constructions 
during classes or that it is very close to the Bulgarian structure of passive voice, especially the be-
passive sentences. As Biber et al. (2003) claim passive voice is used in order to generalize a 
statement or the doer of the action is unknown/unimportant to the statement [2]. Therefore, students 
found it useful to express general ideas and focus on the action rather than the action performer. The 
use of active voice helped one construct direct, clear, and concise sentences. However, as Quirk et 
al. (1985) mention that the use of the passive voice is a marker for a rather informative, non-fiction 
type of texts, i.e. it is a construction that abounds in academic writings. Hence, passive voice is 
preferable in expository type of writing, especially when writing about the manual steps or setup of 
something. 

Fig. 3 displays that students were able to produce 85 total constructions in their writings, which makes 
it almost 43% of total number of the researched constructions. The majority of students, though, stuck 
to the “be” passive voice of which 15 examples contained a modal verb. Examples such as “Women 
are interested in providing for a family.” (Essay 22) were excluded from the list as they are no 
instances of passive voice constructions. In addition, two students used the impersonal passive voice 
in their essays. 
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Figure 3. Number of students who used passive voice 

• Nowadays, however women are seen as an equal to men so they get their opportunity to chase 
their ambitions and to realize their full potential. (Essay 2) 

• In our country it is believed that women should work and take care of their family at the same time. 
(Essay 48) 

Biber et al. (2003) distinguishes between a short and long type of passive voice and defines them as 
containing an agent or not [2]. Out of the total number of 85 passive voice constructions, the number of 
short passive voice examples is 71 and of long passive voice examples is 14. 

3.1.4 Interpretation of existential “there” sentences 
These were also among the favorite information packaging constructions for the students. Existential 
“there” sentences and their varieties were used in almost 38% on the average compared to the rest of 
the constructions. Fig. 4 illustrates that the bare and relative existentials were much more popular 
compared to the participle ones. Though some of the existential “there” sentences were used to 
introduce a series of items, the majority of students wanted to focus on the new topic or element of the 
sentence by the means of existentials. The popularity of the existential “there” sentences may also be 
due to the fact that it can be the subject of an interrogative sentence and a question tag. Something that 
stood out in many of the essays is that students did not rely only on the use of the verb “to be”, but used 
a variety of verbs: Although there exist many differences of behavior, women and men tend to be equal 
in the leadership powers (Essay 25). This additionally serves to prove that students have a good grip of 
understanding on how to use existentials. In some other examples, students inverted the adjunct in the 
existential and thus sometimes missed out using “there”: In the room were six men and only one women 
which immediately told me women were segregated from exerting authority (Essay 39). 

 
Figure 4. Number of students who used existential “there” sentences 
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• However, there are still some who would disagree with this opinion and state that women are less 
likely to succeed in the business world. (Essay 1) 

• Through centuries there have been many stereotypes about women. (Essay 7) 

• If she develops every day and follows her dreams, there is no housework to stop a woman 
determined to be successful. (Essay 41) 

3.1.5 Interpretation of extraposition sentences 
Evident from Fig. 5, one could infer that extraposition sentences are among the least favorite and popular 
information packaging constructions. There were only 6 examples one of which was of the infinitival 
type, and the other five were of the non-subject ones. 

 
Figure 5. Number of students who used extraposition sentences 

• It is no coincidence that the family consists of a man and a woman, they support and complement 
each other to the perfect whole. (Essay 23) 

• It is unfounded and anachronistic to believe that only due to one's sex one possess certain abilities 
or disadvantages. (Essay 15) 

3.2 Overview of the some of the major grammar mistakes 
Besides the regular mistakes with the use of articles, determiners, and tenses, lots of the students had 
difficulty in agreeing the subject with the verb. The problem of subject-verb agreement seems to have 
been the most challenging areas of English grammar. Students tended not to recognize subjects in the 
clauses and therefore failed to assign the right verb number and/or person.  

• A very simple example is with nouns that finish in the letter –s such as news, mathematics, means, 
species, series, etc. Mistakes of this sort are common since students do not know that these types 
of nouns can take both numbers – singular and plural.  

• Sometimes there appeared a prepositional phrase in-between the subject and the verb and this 
also caused some errors. One of the biggest challenges women face come[s] from the fact that 
they are rarely appreciated by men. (Essay 9) 

• When two or more individual noun phrases are coordinated in one, they become a longer noun 
phrase, which is named a compound subject. These types of subject also caused some trouble 
to a number of students: Strength and power is [are] the necessary qualities a woman should 
have. (Essay 13) 

• Certain pronouns like “neither“and “none” also affected the grammar of some of the pieces of 
writing: Neither of us know[s] the answer for sure. (Essay 16) 

In terms of the use of the existential “there” sentences, some students forgot to place a relative pronoun: 
There are a lot of stereotypes [that] exist in Bulgaria (Essay 4). Other students mixed the verb agreement 
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with the notional subject: There was a number of women who participate in world organizations which 
proves they are an important of leading and maintaining big enterprises (Essay17).    

In many instances, the subject of the sentence is a general “people”, or “they”, or “everybody”, etc. and 
in these cases the use of impersonal passive voice is highly recommendable as it is not clear who those 
subjects refer to. According to Kirszner and Mandell (1986) the use of impersonal passive voice also 
helps one achieve a neutral stance [8]. The students were pensive in their use of this type of passive 
voice, which might mean that they do not feel comfortable putting it into practice. 

When describing a thingness or an action, students were challenged by the word form, i.e. if an adjective 
or adverb was needed. Distinguishing these two parts of the speech is extremely important especially 
when it comes to the use of link verbs such as be, seem, appear, sound, etc. Since these verbs connect 
the subject with its complement, they must use an adjective in the subject complement: This saying 
sounds truly but not necessarily (Essay 8). Another common mistake in students’ essays related to these 
two parts of the speech is when they are used for comparison. Many times students intensified their 
comparisons of one-syllable adjectives by adding “more”: This stance is even more worse and 
reproachable than previous one (Essay 19). Sometimes students used illogically the combination of 
gradable adverbs with non-gradable adjectives and vice versa: This seems to be a very terrible mistake 
made not only by one or two people but by the whole society (Essay 12). 

4 CONCLUSIONS 
The present study analyzes six syntactic information packaging constructions (subject-dependent 
inversions, clefts, pseudo-clefts, passives, existentials, and extrapositions) and overviews the grammar 
errors students have committed after having written an essay on one and the same topic. The results 
clearly show that the students are capable of producing the majority of the constructions though with 
some difficulties. The most prevalent structure is the passive voice as it is the construction that is 
introduced at the early stages of language acquisition and then is consistently revised up to the higher 
levels of knowledge. The least popular syntactic unit is the pseudo-clefts, especially the reversed 
version, possibly due to the fact that it is introduced in the final levels of the language acquisition and 
thus does not allow enough time for the students to reflect on its use. The research also shows that 
however advanced the level of English, students might still have a certain unwillingness to use these 
syntactic units. Even though this might be due to lack of ample practice, it is still an area of concern. 

The study can help scholars explore the need to teach students how to use and improve information 
packaging constructions in their writings as these structures are useful not only for academic writing, 
but also for public speaking, political discourse, marketing, etc. The present investigation, however, 
focuses only on the syntactic constructions on a sentence level. Further investigations are necessary to 
reveal if there are any patterns for the use of the constructions on a more pragmatic level within an 
academic environment.   

In addition, the study can serve as the basis for both comparative and contrastive analysis of the English 
and other languages both on an individual syllabus and on institutional level. However, the question 
remains about analysis of information packaging constructions in artificial language and in human versus 
non-human interaction with influence on input and output language. 
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Abstract 
The impact of technology on Gen Z is tremendous. The high-tech Generation Z lives in an 
overwhelmingly digital environment which frequently emphasizes technological over critical thinking 
skills. Oftentimes these youngsters are challenged by doing tasks that are manual and do not include 
much creativity or textual analysis. Most of them tend to use only basic searching techniques, 
underestimate the source evaluation process, and thus fail to present their ideas adequately with 
supported examples. According to recent research (Payscale, 2016), a significant number of college 
students lack the ability to identify other people’s statements, evaluate evidence, assess opposing 
arguments, identify false or unfair arguments, recognize techniques for false logic and persuasive 
devices, draw conclusions, synthesize information, and present a thesis. Consequently, this leads to a 
negative impact on students’ research and writing skills. This is what encouraged me to look for new 
and fresh ideas on how to overcome the gap between students’ basic knowledge and students’ 
academic success. In order to help students overcome these challenges, I have redesigned the current 
Information Literacy program at the American University in Bulgaria into an Information-Digital Literacy 
program to keep abreast of the current trends and respond adequately to students’ needs. 

The aim of this presentation is to share the experience of changing a university Information Literacy 
program in alignment with the needs of the tech-savvy students. The revamping of the Information 
Literacy program includes both more digital content and more various tasks so that students’ can expand 
their digital literacy skills as well. Thus, the syllabus is enriched with activities that provide a hands-on 
and interactive learning environment for mastering information and digital literacy skills outside the 
traditional classroom experience. The main research perspective will be focused on the interrelation 
between the variables of the digital literacy paradigms and the application of the different skills and 
techniques to advance students’ knowledge. This can help improve the concerned methodologies and 
the successful inclusion of digital literacy in the overall University curriculum. 

The main research line is related to extracting good methodology practices for digital literacy in a more 
enhanced critical-analytical context. After presenting the issues of this study, the study recommends the 
new topics as future oriented and closely connected with the latest digital challenges, and finally 
confirms them as essential for update of the overall university curriculum. Consequently, the paper will 
contribute to professionals of all educational spheres – from faculty to librarians.  

Keywords: Digital literacy, critical thinking, information literacy, college students, curriculum update. 

1 INTRODUCTION 
The present study refers to the changes and modifications of the current Information Literacy (IL) 
program at Panitza Library at the American University in Bulgaria (AUBG). AUBG is a liberal arts type 
of educational institution, which focuses on teaching and equipping its students with critical, analytical, 
and creative thinking skills. Panitza Library is an academic library that serves the purposes of securing, 
advancing, disseminating, and satisfying the information needs of the AUBG constituents – the students, 
faculty, and staff. One of the most important services that the Library provides is teaching students how 
to improve their IL skills. In 2017, the Library adopted the Framework for Information Literacy for Higher 
Education (2016) by the Association of College and Research Libraries (ACRL), which postulates six 
frames each of which includes some sets of knowledge practices and dispositions [1]. The need for this 
change was paramount, as the previous standards seemed to be outdated and at times even vague and 
miscomprehended. 

The new program was introduced during the Fall 2018 semester and included three one-shot sessions 
aiming at enriching students’ critical and analytical thinking skills. The first session is during the 
orientation week when students are introduced to the basics of the Library – its resources and services. 
During this session, students are challenged to consider the ACRL frames “Information Has Value” and 
“Information Creation as a Process”. A big portion of it is dedicated to discussing and analysing how 
information is commoditized and accessed as well as what perils there are of infringing the copyrights 
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issues. The second session is during the English 101 classes in which the frame “Information Has Value” 
is elaborated to include the concept of intellectual property and the responsibilities of using other 
people’s ideas and thoughts. Thus, moving gradually towards the frame “Scholarship as Conversation” 
where students are asked to challenge critically and evaluate writers’ contributions and to examine ways 
of how to use those in their own writings. The final session is during the English 102 which revises the 
already introduced frames and adds on two more ACRL frames – “Research as Inquiry” and “Searching 
as Strategic Exploration”. This session serves as the pinnacle for enriching students’ IL skills. Students 
are taught how to start a research process, find, evaluate, use, and acknowledge information in their 
pieces of writing.  

As Belshaw (2012) discusses the new varieties of literacies which still appear around the globe 
depending on the different context needs, our program was extended to another course called “Steps 
to Success” [2]. The aim of this course is to help students successfully transition from high school to 
university education. One of the workshops our program delivers within this course intends to clarify the 
distinctive features of information, digital, and visual literacies as well elaborate on a visual picture of 
what meta-literacy is about. This way we try to upgrade students’ understanding of where we can draw 
the line between the literacies and in what environment they can be useful. 

Nevertheless, with the advent of the worldwide pandemic, our program was also challenged to transfer 
to a digital setting. Initially, the teaching process happened asynchronously and gradually grew to 
synchronously adapting the aforementioned lessons. Challenged by students’ anxiety and at times 
fatigue and from my perspective as a faculty, I had to reimagine the already established process of 
transforming IL with the supplement of digital content. This is a tall order as Perdew (2017) claims that 
digital literacy is not only about using different digital tools (mainly social media), but includes evaluating 
what digital tools are the most suitable for certain tasks and deciding on the best way to share the 
created information [3]. Thus, the current study focuses on what changes have been adopted in order 
to improve and refresh the state of AUBG’s IL program to make it suit the purposes of incorporating and 
teaching digital literacy skills as well. 

2 METHODOLOGY 
The current study aims to describe the changes introduced to an IL program at a liberal arts type of 
university in times of a worldwide pandemic. The data collected is descriptive and is gathered through 
observations without intervening. This approach is acceptable as it is still at the initial phase of the 
research process where changes are only described and shared. The focus is on the revamping process 
of the IL program to include more digital content so that students can also improve their digital literacy 
knowledge. 

The group of students who participated in this study is comprised of first-year students in their first and 
second semester at AUBG. Part of the admissions requirements for these freshmen is to be able to build 
an online portfolio to present themselves to the enrolment committee. The portfolio is prospective 
students’ cumulative and creative work of curricular, co-curricular, and extra-curricular activities. 
Therefore, most of the students should already have some existing knowledge of digital literacy. The 
study was conducted during the span of two semesters (i.e. one full academic year) in Fall 2020 and 
Spring 2021. The method of analysis includes content and discourse analysis and aims to present the 
results through a quantitative and qualitative analysis.   

3 RESULTS 
Recently conducted research by Payscale (2016) has concluded that a significant portion of university 
students lack the ability to critically analyse other people’s arguments, assess both statements and 
biased arguments, identify fake news, draw conclusions, synthesize information, present a thesis, etc. 
all of which being the foundations of a contemporary information literate individual [4]. These skills, as 
Kiryakova-Dineva et al. (2019) mention, are classified as soft skills in regards to applied skills in a variety 
of contexts [5]. This and my own similar observations forced me to rethink the way students are taught 
these 21st-century skills in an online environment. As the majority of instruction happened online since 
the worldwide pandemic, I had been considering ways to improve the program with more digital content 
and thus take a more digital literacy direction. Inevitably, students will need to develop and improve 
those skills in the future as Meyers (2013) states “а lack of digital literacy increasingly implicates one’s 
full potential of being a competent student, an empowered employee or an engaged citizen” [6]. 
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Consequently, the content for the literacy program at Panitza Library was redesigned for the Fall 2020 
semester to meet the needs of these trends. 

Table 1 below shows the number of sessions conducted and the number of students who participated 
in the trainings. Generally, the Fall semesters at AUBG have a better enrolment and thus the orientation 
sessions are more in number compared to the Spring semester.  

Table 1. Fall 2020 semester 

 Number of sessions Number of students 

Orientation  16 184 

ENG 101  11 229 

ENG 102  2 38 

Steps to 
Success 6 243 

Table 2 below displays students’ attendance and number of classes held during the Spring 2021 
semester. The majority of students in the ENG 102 classes are the ones who have already completed 
the orientation and ENG 101 sessions in the previous semester. Additionally, the trainings were 
improved for the Spring semester after the lessons learned from the previous one, including much more 
digital content. 

Table 2. Spring 2021 semester 

 Number of sessions Number of students 

Orientation  2 24 

ENG 101  2 31 

ENG 102  11 243 

Steps to 
Success 1 23 

3.1 Orientation 
Orientation time is still among the most important periods when students are introduced to what and 
how their academic library can be useful to them during their studies. The content of the orientation was 
still the same, but the delivery was changed.  

No PowerPoint Presentation was used to present to students the resources and services of the library 
in the Fall 2020 semester. The same content was delivered through web reading, identification, and 
discussion. Students were allowed some minutes to get themselves acquainted with the basics of the 
library and then were prompted with an online test. During the reading, they were allowed to ask 
questions in the Zoom chat box visible for everyone so that all participants can also see them and 
comment. The quiz that was prepared to check how much students had learned was designed to check 
whether students were able to recognize and identify links among a variety of different pieces of 
information. The challenge was intensified through timing the questions so that students can display a 
skill of critical analysis. Once the quiz had finished, the questions with the most wrong answers were 
discussed as a group activity asking some prompt questions to analyze the content better and to build 
connections to other useful information.  

A big portion of the questions rotated around the ACRL frame “Information Has Value”, inviting students 
to consider the concept of information as a commodity for sale. Examples with book and database 
purchasing were prevalent, but not the only ones – students were also confronted to consider other 
information resources and services that could serve as a commodity. One of the objectives of this activity 
was that students could understand the idea that they can also be actual contributors to academic 
scholarship, not just consumers of it. Last but not least, access to information is also discussed including 
resources with an open access status.   
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The other major task during orientation is conducted by using a Padlet tool. Students are distributed five 
extracts of texts and were allotted some minutes to consider the context and the resources these could 
appear in. While working on the task, students enter answers to the Padlet and consider opportunities 
for knowledge exchange. The ACRL frame “Information Creation as a Process” is revised in terms of 
the process of publication (the pre- and post-process) and reflection on the process of information 
creation. The range of modes and formats are also critically analyzed together with the group. 

3.2 English 101 
This session is more fluid of extra tasks on reflecting the experience during the class time period. The 
lesson begins with some revision on the commodification concept of information and how this is reflected 
in the scholarly world. Gradually, students are taken back to the ACRL frame “Information Has Value” 
to deliberate on the values of acknowledging other people’s works. This is enhanced through an online 
exercise where students become teachers checking their students’ pieces of writing. The pieces 
comprise other students’ works collected and selected over the years of my teaching practice. Students 
are only allowed to use the Internet and a browser to identify whether the mock students plagiarize or 
not. On completing the research, the students are asked to write a statement in two or three sentences 
giving the reasoning for their decision. 

The discussion after completing the task is an important component as it helps students reflect on their 
experience and how much they have learned. More importantly, students are prompted to reconsider 
ownership and to respect other people’s original ideas. Recognition and acknowledgement are further 
emphasized through an additional exercise of inserting other people’s statements into their own 
statements. Students are divided in individual Zoom breakout rooms to complete the task of crediting 
other author’s statements and including them in their own main idea. This is quite a challenging task as 
students usually need more context than just a sentence or two and therefore comprehend only a small 
part of the task. Most students share the need for more background information. 

Inevitably, the session proceeds to the frame “Scholarship as Conversation” where students 
contemplate the idea of experiencing a virtual conversation with other scholars by citing their works. An 
important feature of this part of the lesson is that students reflect the notion of sharing knowledge in 
various venues – print or online. This is where the students are confronted with the notion of authority, 
i.e. to “recognize that a given scholarly work may not represent the only or even the majority perspective 
on the issue” [1]. The lesson is supplemented with a task of identifying means of scholars conversing 
through their works in extracts of texts. The challenge with authority identification is overarching while 
students complete the task; thus, more help and guidance is required by the instructor. 

3.3 English 102 
The culmination of the IL training comes with this third session conducted during the classes when 
students are getting acquainted with the process of conducting research. The main learning outcome 
for this session is to teach students how to formulate their research question, how to break it into smaller 
chunks, and how to approach the exploration process with an impartial set of mind. The ACRL frame 
“Research as Inquiry” is at the focus of this session to help students gain an understanding of the thread 
type of research performing with questions that inquire another line of questions. Of great importance is 
that students learn that the process of research is an open-ended investigation and later it can be 
upgraded and maybe even improved. 

The instructor gives an example with a research question and asks students to break it up into smaller 
ones and to consider ways of approaching it. Students are allotted some time to critically analyze and 
synthesize how to approach the question and what necessary steps need be taken toward the final 
outline of the paper. Online databases and the Library’s catalog are used to assist the creative process. 
Students discuss which approach and source format can work best for the purposes of the answering 
the question. Students also consider means of organizing and presenting the final outline and peer 
review each other’s choices. 

Finally, the ACRL frame “Searching as Strategic Exploration” is introduced to teach students the concept 
that researching is not a linear process, but one that is repetitive and creative at the same time. Tools 
and techniques are taught so that students understand how to harmonize information needs with search 
strategies. Through an exercise, students are prompted to review sources of different formats to 
distinguish the content, relevance, authority, currency, and purpose and how much of these notions fit 
into their exploration needs. Students also discuss and analyzes the organization of information 
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databases and how they can retrieve effective and efficient results in terms of facet limiters and facet 
restrictors for accessing information.    

3.4 Steps to Success 
This course has a different concept in regards to the type of content taught to students. The course 
participants are in their first year and first semester. The main goal is to introduce students to AUBG 
and university life as a whole through a series of workshops and seminars. The workshops range from 
choosing a major (students are allowed to consider choosing a major by year two of their studies at 
AUBG) to leading a healthy lifestyle. This course is of paramount importance for AUBG students, 
because it helps students transition from high school educational environment to a university one in a 
smooth and more organized manner. 

The session designed for this class is a comprehensive one that includes the differences and similarities 
among information, visual, and digital literacy. Therefore, the session is divided into three sections and 
in each of these the different literacies are presented and critically analyzed and discussed. In addition, 
examples and explanations are provided so that students can better comprehend the material taught 
during the seminar. 

The IL section: the idea of this section is to elicit the importance of IL as a 21st skill. The students are 
divided into three teams by using the Zoom breakout rooms and each one is shown an extract of a text. 
Then the teams are allotted some time to investigate the truthfulness of the extracts by performing basic 
research on the web and the Library’s discovery database tool. The instructor visits the breakout rooms 
to check on students’ progress and if they have any questions. Students are invited to critically analyze 
the extracts and discuss as a group what the authority of the writer is and whether they present any bias 
in their piece of writing. Although students are highly recommended to use the Library’s databases, they 
can also discover information on the general web but have to provide evidence on the accuracy of the 
information. This is quite challenging, as most of the students have not been confronted with the idea of 
disputing an academic text. Then the teams present their quick investigations to the class and the other 
teams will have to ask at least one question about the investigation process – how the team approached 
the searching, why they picked those specific resources, what credentials they have found, what 
challenge they came across, etc. 

The visual literacy section: the idea of this section is to present the importance of “reading” visuals and 
their elements. The examples borrowed illustrate the most important features of how to critically interpret 
and analyze visuals within given contexts. The task for this session is one for the whole course. A picture 
is shared with all students and they have to analyze and discuss what message the creator sends and 
how this can be interpreted in a variety of situations. Additionally, colors and fonts are overviewed for a 
better understanding of how these can contribute to a person’s awareness of the visual messages. 
Students’ miscomprehensions and assumptions are biggest problems that the instructor faces during 
the discussions and these need to be observed a bit more. 

The digital literacy section: the idea of this section is to introduce students to lateral reading of digital 
content. Once again, students are divided into three groups and are given the task to research an 
everyday tool such as a smartphone. The main concept here is that they check a variety of websites 
(not just the manufacturer’s) and then to elicit the pros and cons of the product. Students have to vet 
their resources as much as possible to weigh their arguments for the debatable sides of the products. 
This exercise goes back to the IL component, but it stresses on the digital literacy skills through finding 
sources completely online and racking through news outlets. At the end, the teams present their findings 
and the other teams will have to ask at least one question. The biggest challenge with this section is 
identifying fake news and false information. 

4 CONCLUSIONS 
Overall, the tech-savvy Gen Z is considered to be the generation that uses digital content the most for 
a variety of purposes. As Kilcrease (2021) claims “they [the students] consume an astonishing amount 
of digital text and produce an equally astonishing amount”, this generation and the others to come will 
devour digital content in great amounts [7]. Therefore, it is of an overriding importance to teach and 
include digital literacy skills in all subject areas and the university curriculum as a whole, especially in 
the general education program.  

Additionally, digital literacy skills need be included in the higher levels of education besides the first year 
at university. These skills are vital and will be even more necessary in the future, as the most of the 
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communication moves to the online environment. The perils of identifying and thus teaching students 
how to determine authority, relevance, purpose, currency and impartiality in an online environment will 
become the nucleus of any academic milieu.  

REFERENCES 
[1] ACRL Board, “Framework for Information Literacy for Higher Education”, 2016. Retrieved from 

http://www.ala.org/acrl/standards/ilframework 

[2] D. Belshaw, What is ‘Digital Literacy’? A Pragmatic Investigation. Durham University Press, 
2012. 

[3] L. Perdew, Information Literacy in the Digital Age. Minneapolis, MN: Abdo Publsihing, 2017. 

[4] Payscale and Future Workplace Release 2016, “Skills Preparedness Report”, 2016. 

[5] T. Kiryakova-Dineva, V. Kyurova, and Y. Chankova, “Soft Skills for Sustainable Development in 
Tourism: The Bulgarian Experience,” European Journal of Sustainable Development, vol. 8, no. 
2, pp. 57-68, 2019.  

[6] E. Meyers, I. Erickson, and V. Small, “Digital Literacy and Informal Learning Environments: An 
Introduction. Learning, Media and Technology, vol. 38, no. 4, pp. 355-367, 2013. 

[7] B. Kilcrease, Falsehood and Fallacy: How to Think, Read, and Write in the Twenty-First 
Century. University of Toronto Press, 2021. 

4329



 

EDUCATION AND THE ROLE OF DIGITAL TECHNOLOGIES IN 
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Abstract 
The present study aims to discuss the implications of the Covid-19 pandemic in the educational 
scenario, focusing on accessibility to distance education, based on a case study verified on the 22 
campuses of the Federal Institute of Education, Science and Technology of Rio Grande do Norte 
(IFRN) among high school students in 19 municipalities in the state of Rio Grande do Norte - RN, a 
Federation Unit located in the Northeast of Brazil. As a data source, a questionnaire answered by 
IFRN students was used, made available for the subjects by the course coordinators of each campus, 
without identifying respondents in compliance with image preservation. The Exploratory Spatial Data 
Analysis methodology was used in order to identify clusters and verify their relationship in view of the 
difficulties / obstacles faced by students regarding distance learning in the Covid-19 pandemic. The 
results indicated spatial concentration for the index of students who do not have internet or that it does 
not hold remote learning platforms, in all municipalities in Rio Grande do Norte. In this sense, the 
significance of the data presented on the maps, according to the distribution of the four spatial 
associations, showed a high number of students in the High-Low quadrant in their analyzed variable of 
interest, indicating in absolute numbers that more than one thousand and three hundred students do 
not have an internet that supports learning platforms, having its largest concentration in the capital of 
RN, Natal, followed by Parnamirim and Mossoró respectively. This indicates that the socioeconomic 
conditions to accompany classes through distance learning was a major obstacle for students of the 
object of study. 

Keywords: Education, role of digital, Technologies in Didactic Adaptations. 

1 INTRODUCTION1 
At the end of 2019, the world was surprised by the emergence of a variant of the Coronavirus with 
high transmissibility power. The first reported cases were in the city of Wuhan (Hubei, China), in 
December 2019, and described an outbreak of pneumonia of unknown etiology. The confirmation that 
this was a new strain of coronavirus (Sars-CoV-2) took place a week later, on January 7th, 2020 [1]. 

Faced with the impacts caused by the pandemic, society was impelled to make alternatives possible 
through the dictates imposed by the global health crisis. The need for social isolation, as a strategy to 
prevent the spread of the disease on an uncontrolled scale, has led to the emergence or intensification 
of new ways of relating both at a personal and professional level. 

Against this backdrop, the various sectors of human activity had to create mechanisms of adaptation, 
in order to avoid the crowding of people in closed environments, to prevent the spread of the disease. 
Among these sectors, education has led to a series of reflections regarding the maintenance of its 
activities or their suspension. 

Regarding the measures adopted in the Brazilian educational scenario, in the context of the pandemic, 
the Ministry of Education, through ordinance number 343 of March 17th, 2020, authorizes the 
substitution of face-to-face classes with digital classes while the COVID-19 pandemic lasts, prohibiting 
substitution in health courses that require professional internship and laboratory practices, such as the 
Medicine course. Furthermore, it suppressed the fulfillment of school days by means of Provisional 
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Measure Number 934, of April 1st, 2020, in which “exceptionally, the obligation of observing the 
minimum number of days of effective work” is essential for both basic education institutions and higher 
education [2]. 

The COVID-19 pandemic presents itself as a challenge for educational systems worldwide, making 
policy makers in education important agents in the conduct of this process. In this sense, and in view 
of this unique reality, technology is one of the indispensable tools in supporting remote learning, in 
view of the pandemic scenario, in which students and teachers need to remain absent from 
classrooms, for security reasons [3]. 

Information and communications technology (ICT) has taken on a very important role in the 
educational activities, in addition to being used in a multitude of sectors, allowing easy and fast access 
to information in any format [4]. ICT can help to improve pedagogical didactics, however, the expertise 
of its interface is a preponderant factor, with computer science being a key tool in the optimization of 
teaching. 

In this context, the systems of private platforms have enabled the interaction between teachers and 
students, while they can organize and establish their didactics trying to get closer to the treatments 
established in the classroom, as they were used in the face-to-face format. However, most public 
institutions continue with suspended classes, even in the web conferences format. If there is a gap on 
the part of the governmental sphere related to public services provided in this area, these must be in 
line with current legislation, meeting the population's wishes and demands and being accessible to all 
individuals [1], [5], [6]. 

Despite the adoption of remote education as a feasible alternative during this atypical situation, 
technological (access to internet equipment services) and psychological difficulties (inadequacy to this 
teaching methodology) constitute obstacles, mainly in most impoverished classes in society. Thus, it is 
important to try to answer the question arising from this situation: “Have the students had technical 
and socioeconomic conditions to monitor the classes through remote teaching”? 

Based on the principle that the implementation of remote education faces many obstacles, we focus 
on investigating which factors stood out the most as resistance points to the adoption of remote 
education amid this pandemic period. In this sense, this study aims to discuss the implications of the 
Covid-19 pandemic in the education scenario, focusing on accessibility to remote education, based on 
a case study verified at the Federal Institute of Education, Science and Technology of Rio Grande do 
Norte (IFRN). 

2 METHODOLOGY 
The Federal Institute of Education, Science and Technology of Rio Grande do Norte (IFRN) is an 
educational institution of the federal public education network that operates, both at the level of basic 
education (high school), as well as in higher education, undergraduate and in graduate school. For the 
purposes of this study, we stopped at high school, in view of the level of education that encompasses 
the majority of students at that institution. With 22 campuses, spread over 19 municipalities in the state 
of Rio Grande do Norte, IFRN is part of the federal network of professional and technological 
education, which integrates technical schools throughout the territory national level, with a primary 
focus on mid-level professional technical training.  

Table 1 shows the research population of this study, with a total of 9,294 high school IFRN students, 
distributed in 18 municipalities. 1108 students replied that they did not have an internet connection, 
199, who had insufficient internet for remote education and 7987 responded that they had satisfactory 
internet. 
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Table 1. Database of IFRN´s high school students by municipality of residence 

Municipality without internet insufficient internet satisfactory internet Total 
 quantity (%) quantity  (%)  quantity  (%)  quantity 

Apodi 58 0,11 11 0,02 442 0,86 511 
Caicó 44 0,10 2 0 383 0,89 429 
Canguaretama 42 0,10 12 0,03 367 0,87 421 
Ceará-Mirim 68 0,18 10 0,03 292 0,79 370 
Currais Novos 37 0,08 7 0,01 424 0,91 468 
Ipanguaçu 16 0,27 2 0,03 42 0,7 60 
João Câmara 89 0,22 13 0,03 305 0,75 407 
Lajes 86 0,20 9 0,02 331 0,78 426 
Macau 40 0,12 15 0,05 278 0,83 333 
Mossoró 51 0,09 5 0,01 490 0,9 546 
Natal 251 0,11 44 0,02 2077 0,88 2372 
Nova Cruz 49 0,11 13 0,03 393 0,86 455 
Parelhas 23 0,08 9 0,03 267 0,89 299 
Parnamirim 52 0,09 9 0,02 514 0,89 575 
Pau dos Ferros 50 0,08 2 0 544 0,91 596 
Santa Cruz 66 0,15 20 0,05 349 0,8 435 
São Gonçalo do Amarante 25 0,08 4 0,01 274 0,9 303 
São Paulo do Potengi 61 0,21 12 0,04 215 0,75 288 
Total 1108 0,12 199 0,02 7987 0,86 9294 
Source: IFRN (2020) 

3 RESULTS 

 
Figure 1. Spatial Distribution of IFRN high school students without internet or with insufficient internet in 

2020 (January to August) Source: prepared by the authors based on research data (2020) 
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As shown in Figure 1, it is possible to graphically check the spatial concentration for the rate of 
students who have or do not have internet, that includes learning platforms, available in all 
municipalities of Rio Grande do Norte. In this sense, the significance of the data shown on the map, 
according to the distribution of the four spatial associations, shows a high number of students in the 
High-low (HL) quadrant in their analyzed variable of interest, indicating in absolute numbers that more 
than two thousand students do not have an internet that supports learning platforms, having its major 
concentration in the capital Natal, followed by João Câmara, Lages and Santa Cruz, respectively. 

 
Figure 2. Spatial Distribution of IFRN high school students with satisfactory internet in 2020  

(January to August) Source: prepared by the authors based on research data (2020) 

The data in Figure 2 allows us to infer that students from campuses located in the metropolitan region 
of Natal and in the western region of the state have greater accessibility to remote education, while 
campuses located in the central portion of the state are the ones that present the greatest difficulty in 
internet connection. This scenario translates limitations regarding accessibility to a basic fundamental 
right for any citizen: access to education. 

Figure 3 highlights the confirmed cases of Covid 19 in the state of Rio Grande Norte, between January 
and August 2020. It is possible to observe that the number of cases is more intense in the 
metropolitan region of Natal and in the municipality of Mossoró, which, in general, it coincides with the 
municipalities in which IFRN students have an internet with more satisfactory quality, as shown in 
figure 2.  

Thus, from the comparison of the information in figures 2 and 3, it must be inferred that, of all the 
geographic regions of the state, the municipalities of the metropolitan region of Natal and the 
municipality of Mossoró present the best technical conditions for the viability of the remote teaching. 
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Figure 3 - Spatial Distribution of covid-19 confirmed cases by RN municipalities in 2020 (January to August) 

Source: prepared by the authors based on research data (2020) 

4 CONCLUSION 
Despite the importance of remote education in the current context of the pandemic of COVID-19 as 
the most adequate teaching model in view of the high degree of transmissibility of the coronavirus, the 
research found, based on a case study of a public educational institution located in one of the 
federative units that constitute the Brazilian territory, that a considerable portion of the students find it 
difficult to make their learning viable in this model. 
The obstacles relates not only to the difficulty of accessing the internet, either due to the lack of 
connection or its low speed, but also to the lack of adequate equipment (notebook, tablet, smartphone) 
to monitor the classes. Add to that the absence, in many cases, of a conducive environment to the 
teaching-learning process, which presupposes a private space without external noise. In most of the 
residences, notably those occupied by lower income families, the spaces available for monitoring 
remote classes are shared and subject to events that interfere with the degree of concentration of 
students. 
In view of the above, it is imperative that the public authorities make viable strategies that can 
guarantee students, especially those located in the less well-off social strata, the minimum conditions 
for learning in remote education, considering that, in situations where face-to-face teaching is 
impossible, this model can supply a basic and universal right to all citizens: access to quality public 
education. 
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EXPERIENCE WITH A SELECTED DISTANCE FORM OF EDUCATION 
FOR HELPING PROFESSIONALS WORKING IN THE FIELD OF 

ASSISTANCE TO VICTIMS OF CRIME  

Daniela Květenská, Sabina Zdráhalová 
University of Hradec Králové, Faculty of Arts, Institute of Social Work (CZECH REPUBLIC) 

Abstract  
At present, the urgency of continuing lifelong learning for social workers is emerging. A special area 
requiring quality multidisciplinary education in the area of assistance to victims of crime. In the Czech 
Republic, the Act on Victims of Crime applies, which is the basis for the protection and concept of 
support and assistance to victims of crime. Lawyers, psychologists, social workers, and other helping 
professionals are involved in this assistance. Social workers have an important role to play in this area 
and, thanks to their education, can respond to the needs of victims of crime.  

The article focuses on the interest of these employees in a selected form of distance education, 
specifically e-learning, their experience with this form of education and their evaluation of the benefits 
or negatives of e-learning. The paper is based on a partial evaluation of a larger research study. The 
results were obtained based on a questionnaire survey, which addressed organizations helping victims 
of crime with activities throughout the Czech Republic. 

Keywords: Social work, assistance to victims of crime, education, distance education. 

1 INTRODUCTION 
Social work is a profession that involves the use of communication skills in human interaction. Until 
recently, it has been unimaginable that the university education of social workers and their further 
professional training could be realized otherwise than in the form of face-to-face teaching. Since the 
beginning of 2020, the whole society has been going through changes more profound than we had 
been able or willing to imagine. The cause of this is the coronavirus crisis. Janigová [1] deals with the 
effects of the crisis caused by COVID-19 on social services. Teachers at primary, secondary and high 
schools, as well as universities in the Czech Republic, have been teaching online since September 
2020. The same applies to students of social work and the changes also affected lifelong learning of 
social workers. Junová [2] deals with competencies important in working in helping professions. In 
connection with the competencies of social workers, Navrátil [3] deals with specific competencies - the 
discourse of explanation and understanding. 

The currently most widespread e-learning systems at universities include LMS Moodle, Claroline, 
Dokeos or Blackboard Learn. The universities rely primarily on cloud environments - Office 365 and 
Google Suite (previously Google Apps). The introduction of information and communication 
technologies (henceforth ICT) allowed dealing with teaching-related issues, optimizing the activities 
involved in the cognitive process. ICT allowed to build a complex virtual learning environment offering 
interactivity, multimedia, animation, simulation etc., which is called e-learning. Educators gradually re-
evaluate their approach to the usual ways of teaching and the application of new technologies and 
increasingly rely on online systems, which enable them to optimize their work and make use of new, 
interactive methods, which appeal to students. The chief purpose of e-learning is to improve the 
education process by providing better access to information and exchange thereof and by intensifying 
the contact between the educator and students (or between multiple educators). [4] Myška and 
Maněna [5] and Myška and Samková [6] deal with the possibilities of using modern technologies in the 
field of social work in their articles. 

Our research survey on the training of social workers assisting victims of crime is a follow-up to other 
research surveys dealing with online education, such as Reamer’s [7], which presents technological 
standards for education and practice. It proposes the following best practices: 

• Maintaining a strong and consistent presence at the course site. 

• Creating a supportive online community. 
• Developing a set of explicit expectations for students. 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
4336



• Using a variety of teaching techniques and experiences. 

• Using synchronous and asynchronous learning activities. 
• Soliciting feedback from students throughout the course. 

• Preparing discussion posts that invite students’ responses, questions, observations, and 
reflections. 

• Combining core concept learning with customized and personalized learning. 

Considering the obvious benefits of e-learning, the follow-up research survey was designed to 
ascertain the opinion of social workers and helping professionals who assist victims of crime on the 
possibility of further education in an e-learning environment. 

2 METHODOLOGY 
The subject of our research was professional training of social workers, which develops the 
competencies required in the area of assistance to victims of crime. The study focused on 
professionals who help particularly vulnerable victims of crime. This objective has been previously 
formulated in a related paper, whose aim was to find out how social workers and other helping 
professionals evaluate their theoretical preparation for work with victims of crime. The findings were 
elaborated on in an independent research paper. The objective of the present paper was defined in 
the context of the larger research survey. The objective is to ascertain the interest of helping 
professionals in further education in general as well as specific areas thereof. 

The choice of the research strategy was governed by the following specific objective: 

1 Find out what is the assessment of e-learning from the perspective of social workers from the 
area of assistance to victims of crime. 

A questionnaire (21 questions) was chosen as the basic research tool, which made it possible to 
answer the questions anonymously and at the same time to process the obtained data quickly and 
clearly. The online questionnaire was created and processed in the Survio.com environment. The 
obtained quantitative data were further processed; basic statistical methods were used. 

Data collection was made from 1st September 2019 until 1st February 2020 in all regions – of the 
Czech Republic (in a total of 14 counties). The questionnaire was distributed electronically to 
nationwide institutions, which primarily declare offer to help victims of crime or particularly vulnerable 
victims of crime. Specifically, there is Probation and Mediation Service of the Czech Republic – project 
Why Me II - Proč právě já II (in a total of 45 workplaces), White Safe Circle - Bílý kruh bezpečí (9 
workplaces) and intervention centres focused on help to victims of domestic violence (16 workplaces). 
There are from 1-4 specialists working in each mentioned workplace who deal with the issue of 
assisting help to victims of crime.  

There were 57 (n = 57) respondents who participated in the research, 47 (82,5 %) women and 10 
(17,5 %) men. There were 15 (26,3 %) respondents aged 20 - 30 years, 19 (33, 3 %) aged 31 - 40 
years, 17 (29,8 %) aged 41 - 50 years, 5 (8, 8 %) aged 51 – 60 years and 1 (1,8 %) respondent was 
older than 61 years of age. The most responses come from Hradec Králové region (11 responses, i. e. 
19,3 %), followed by South Moravian region (8 responses, i.e., 14, 0 %) and Pardubice region (7 
responses, i.e., 12, 3 %). 

3 RESULTS 
Respondent's answers to the specific inquiry question should answer the general question, i.e., which 
areas of education are regarded as the most important ones by helping professionals from the area of 
assistance to victims of crime. Another specific objective was to identify the areas of education which 
interest the respondents and the respondents’ preferences as to the form of education. Some of the 
findings were already briefly mentioned in a paper by Květenská, Prokopová and Myška [8], dealing 
with the use of e-learning in professional training for helping professionals. 

The inquiry questions which served as the basis of fulfilling the above objective were focused on the 
respondents’ experience with the e-learning environment and their assessment of e-learning 
education. 
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3.1 Evaluation of e-learning education by social workers working in the field 
of assistance to victims of crime 

The results for the question asking about experience with e-learning are straightforward and relatively 
surprising. 33 respondents (57.9 %) had previous experience with e-learning, while 24 respondents 
(42.1 %) did not. It may be observed that almost three-thirds of respondents had experience with e-
learning, which is a greater ratio than the researchers had expected. 

 
Figure 1. Do you have experience with E-learning? 

This finding was made shortly before the COVID-19 pandemic. The research survey was closed in 
February 2019. In March 2020, the Czech Republic adopted emergency measures, which had 
remained in effect (with a short break between June and August 2020) until the present day (April 
2021). The global change in the domain of education, which affected all of its levels, including lifelong 
learning, only makes the results even more interesting. We believe that the present state of affairs is 
irreversible. There is space for comparative studies, which we would expect to show a radically lower 
ratio of respondents who have no experience with e-learning. The number of helping professional who 
does not have experience with any form of distance education would be even lower. 

An open question asked the respondents for their assessment of e-learning education. Open coding 
was used as a supportive technique. The statements of the respondents were sorted into 11 
categories with positive connotations and 8 categories with negative connotations. The positive 
aspects included: 

- freedom, 
- time flexibility, 
- individual pace, 
- lower financial and organisational demands, 
- no commuting, 
- transparency, 
- supply of comprehensive information, 
- speed and time-saving, 
- comfort, 
- beneficial for beginners, 
- I can go back to the topics. 

The students further mentioned the following drawbacks:  
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- Lack of interaction with the instructor, 
- impersonal form of education, 
- the teacher’s personality and authentic reactions are eliminated, 
- lack of feedback, 
- lack of practical training, 
- lack of examples from practice, 
- the absence of the self-experience part of the course, 
- lack of contact with fellow students. 

 
Figure 2. Advantages and disadvantages of E-learning. 

We may observe that there was a relative balance between benefits and drawbacks in the 
respondents’ answers. The results are displayed in the form of Word Cloud for greater clarity. This 
form of presentation reflects the fact that several respondents claimed to have no experience with 
distance forms of education. The most frequently mentioned benefit was the flexibility of distance 
learning, in parallel with time flexibility. The latter is connected with the fact that the students do not 
need to commute to school, which saves time and money. However, these categories were mentioned 
in isolation. 

The most prominent category of drawbacks was the lack of contact and interaction with the instructor 
as well as fellow students. This factor is connected with other categories – the lack of practical training 
and feedback. Vosečková, Truhlářová, Blážek [9] identify these factories as significant in the 
emergence of burnout syndrome in undergraduate students. 

4 CONCLUSIONS 
The objective of this research survey was to ascertain the interest of helping professionals in further 
education, their interest in specific areas thereof and the preferred form of further education. The 
interpretation of the data presented above, which was collected through a questionnaire, led us to 
formulate the following findings: 

• As regards the respondents’ experience with e-learning education, most of the social workers 
from the area of assistance to victims of crime have experience with this form of education. 

• As regards the respondents’ perception of the benefits and drawbacks of e-learning education, 
there was a relative balance between benefits and drawbacks in the answers. Commonly 
mentioned advantages included time-saving, lower travel expenses (no commuting), flexibility, 
transparency and comfort. The most prominent disadvantage was a lack of contact with the 
instructor and fellow students. The respondents also mentioned the absence of practical 
training. 

4339



Based on a summary of the above findings, we may observe that social workers from the area of 
assistance to victims of crime have experience with e-learning education, whose disadvantages are 
perceived as more substantial than the advantages, which is why the respondents do not prefer e-
learning. We assume that this attitude may develop and change under the influence of the coronavirus 
crisis. It will be interesting to compare the results with comparative studies with hindsight or with 
surveys from countries that have a richer experience with distance education. 
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COMPARISON OF THE DIFFICULTY OF DISTANCE AND 
CLASSICAL TEACHING - THE VIEW OF TEACHERS 

D. Květenská, K. Chaloupská, P. Vodová 
University of Hradec Králové, Faculty of Arts, Institute of Social Work (CZECH REPUBLIC) 

Abstract 
The period of the global coronavirus pandemic is reflected in some human activities. One of the areas 
affected by measures to prevent the spread of a pandemic is education. The face-to-face teaching, i.e. 
in the classical form, was moved from day to day into a virtual environment. Teachers who had not used 
distance forms of teaching until then had to orientate themselves quickly in this environment, even as a 
support for full-time teaching. The university studies of future helping professionals are specific in this 
respect. It is based, among other things, on mutual interaction, such as the use of model situations, 
discussions and the like. For this reason, it is interesting to focus on the opinions of teachers of these 
disciplines and find out how they evaluate the differences between distance and full-time teaching. 

The article focuses on the evaluation of the demands associated with distance and classical - full-time 
teaching from the perspective of university teachers of students in the field of social work in the Czech 
Republic. It will be evaluated how teachers perceive the differences in the complexity of preparation for 
the use of forms of distance learning in comparison with the classical form of study and how they 
evaluate the complexity of the course of distance teaching in comparison with the classical form of study. 
The presented results are a partial output of a more extensive research survey dealing with the 
evaluation of distance education during emergency measures taken by the Czech government in the 
context of the epidemiological situation (COVID-19). 

Keywords: Social work, students of social work, distance learning, COVID-19. 

1 INTRODUCTION 
An unexpected wave of the world pandemic in connection with the spread of the virus SARS-CoV-2 
(COVID-19) has brought a number of adverse effects on the economy at the global, local and personal 
level of individuals. Leaving aside the burden of the entire health of individual states, there has also 
been a burden on social services and the entire social work practice. Janigová, in her paper, [1] deals 
with the impacts on changes in social services.  The far-reaching effects of the pandemic have been 
reflected in education at the level of primary, secondary and also tertiary education. Several countries 
have introduced a society-wide so-called lockdown of different length. Thanks to the reduction of 
people´s meetings in society, teaching at the mentioned levels have been transferred to a virtual 
environment. Lecturers and students were forced to look for innovative forms of learning/teaching, in 
the form of e.g. e-learning, videoconferences and others. In our paper, we would like to take into account 
the unique opportunity to evaluate the demands of distance and classing teaching from the perspective 
of lecturers of future social workers.  

Reamer [2, 3], Kuzman [4] and others deal with the topic of education of social workers in a distance 
forms in their work. Pelech [5] e.g. states, that in the American survey of Commission for Accreditation 
of the Council on Social Work Education was found that, almost a quarter of life-long learning 
programmes for social workers did not require direct contact of trainees and lecturers as an integral part 
of the course. Some of the programmes offered courses, which were entirely online. He states the 
statement of Council on Social Work Education (CSWE), which had in its report in the year 2009, that 
“…distance education has expanded exponentially in just a decade…”.  

Reamer [2] focuses on technological standards for education and practice within the teaching of social 
work in the digital world. Nowadays, these standards have become to be especially popular, when 
teaching takes place mostly on a virtual level – due to the COVID-19 pandemic. Pedagogues should 
keep new standards of teaching, which contain the following:  

• Maintaining a strong and consistent presence at the online course location.  

• Creating a supportive online community.  
• Develop a set of clear expectations for students. 
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• Use of different teaching techniques and experiences.  

• Use of synchronous and asynchronous educational activities.  
• Requiring feedback from students during the course.  

• Preparation of discussion papers, which encourage to search for answers, raise questions, 
observations and reflections of students.  

• Combination of basic conceptual learning with adapted learning.  

The paper focuses on the comparisons of demands of distance forms of teaching in contrast to the 
classical form of study (face to face). This perspective is presented from the view of a lecturer who 
teaches in the field of social work because this profession is built on the importance of interpersonal 
interaction. This followed by a study of Květenská, Chaloupská and Vodová [6], who deal with the same 
topic from the perspectives of students of social work. Myška and Maněna [7] and Myška and Samková 
[8] also deal with the use of innovative distance items in teaching. 

2 METHODOLOGY 
The main goal (MG) of the paper is to find out, how is the difficulty of distance forms of teaching from 
the perspectives of lecturers of social work evaluated at universities in the Czech Republic during the 
period of emergency measures taken by the Government of the Czech Republic against of the spread 
of COVID-19. A quantitative research strategy, a technique of questionnaire survey had been used for 
the evaluation. There were two partial goals set (PG): 

PG1: To discover, how lecturers of social work evaluate the difficulty of preparing for the use of forms 
of distance teaching in comparison with classical form (face to face).  

PG2: To discover, how lecturers in the field of social work evaluate the difficulty in the course of distance 
teaching in comparison with the classical one.  

The questionnaire contained 19 questions. It was created in Survio, distribution of the questionnaire was 
made in an electronic form and respondents could respond anonymously. The questionnaire contained 
both opened and closed questions as well as semi-closed questions. The questionnaire had been sent 
by e-mail to 9 universities in the Czech Republic, where social work is taught. The questionnaire was 
viewed by 48 lecturers; the return was 66,67%. 

The research sample can be characterized from the listed data above. There were 32 lecturers of social 
work (n= 32) who participated in the research survey, there were 18 (56,3 %) women and 14 (43,8 %) 
men. Three of them work less than five years as lecturers (9,4 %) as respondents, five up to ten years 
of experiences (15,6 %) respondents. Eleven up to fifteen years of experience in education (18,8 %) 
respondents. Sixteen up to twenty years of experience 7 (21,9 %) respondents and more than twenty 
years of experience in the total of 11 (34,4 %) respondents. Lecturers from different universities across 
the Czech Republic in the field of social work participated in the research. 

This paper is a partial part of a broader study published in related papers. Partial output is, for example, 
an article focusing on the evaluation of advantages and disadvantages of distance teaching from the 
perspectives of lecturers [9], further evaluation of communication among lecturers and students during 
emergency measures of the COVID-19 [10] and coaching of university students of social work during 
the COVID-19 pandemic [11]. We can also consider the paper that deals with the use of innovative items 
of distance education of social workers during emergency measures from the perspectives of social 
work students [12].  

3 RESULTS 
The answers of the respondents to the partial questions will be evaluated and summarized in the 
research questions which brings the research question to how the difficulty of distance forms of 
education from the perspectives of lecturers of social work at universities in the Czech Republic is 
evaluated during the period of emergency measures adopted by the government of the Czech Republic 
against the spread of the COVID-19 virus. The partial goals were to find how lecturers evaluate the 
difficulty with preparation during distance form of teaching in comparison with classical teaching. 
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3.1 Evaluation of the complexity of preparation for the use of forms of 
distance teaching in comparison with the classical one (PG1) 

Lecturers had been asked to evaluate preparation for the use of distance form of teaching in comparison 
with the classical form of teaching – a full-time form face to face. The result is clear and perhaps 
surprising. Such a clear answer had not been expected by the researchers. More than three-quarters of 
respondents (25 respondents, 78, 1 %) stated, that the use of distance teaching forms is more difficult 
than the use of classical forms of teaching (see Table 1.). Only a fraction of the respondents consider 
the complexity of preparation for the use of distance forms of teaching to be comparable with preparation 
for teaching with the use of classical forms of teaching. It is an interesting fact, that none of the 
respondents chose the answer, which presupposed fewer demands on preparation for the use of 
distance forms of teaching in comparison with classical forms. Another interesting fact is that the space 
for a commentary that offered the answer “others” was not used.  

Table 1. The difficulty of preparing for the use of forms of distance teaching 
 in comparison with the classical form of study. 

     Answer options Absolute frequency Relative frequency 

 It is more demanding. 25 78,1 % 

 About the same. 
 

7 21,9 % 

 It is less demanding. 
 

0 0 % 

 Other... 
 

0 0 % 

 

In these answers, the researchers focused on the fact, whether the choice of the answer, which 
evaluates demands of preparation for distance forms of teaching and classical forms of teaching as 
equally burdensome, is related to the length of teaching practice. The reason leads to the aspect was 
based on the assumption with a shorter teaching experience, is younger and therefore is open to the 
use of innovative items in teaching in a form of e.g. video conferencing.  

Using filtering of questions was found, that a respondent with teaching experience up to 10 years in the 
total of 8 (i.e. 25% out of the total number of respondents). Therefore, it turned out, that the assumption 
has its just because more than a half (4 responses) from the total number of responses (total 7) had 
been chosen by lecturers with a teaching practice of fewer than 10 years.  

Table 2. The difficulty of preparing for the use of forms of distance teaching in comparison with the classical 
form of study – lecturers with teaching experience up to 10 years. 

Answer options Absolute frequency Relative frequency 

 It is more demanding. 
 

4 50 % 

 About the same. 
 

4 50 % 

 It is less demanding.  
 

0 0 % 

 Others... 
 

0 0 % 
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It is interesting to compare the following sub-goals with the aim (PG2), which focuses on the evaluation 
of difficulty during distance forms of teaching in comparison with the classical form of teaching. 

3.2 Evaluation of the complexity of the course of distance teaching in 
comparison with the classical one (PG2) 

The sub-goal is focused on the evaluation of the difficulty of the course of distance teaching in 
comparison with classical forms of teaching – face to face – it follows the previous sub-goal, which deals 
with the preparation for teaching. The results slightly differ from the evaluation of the previous goal. Less 
than three-quarters of respondents (23 surveyed, so 71,9% out of the number of respondents) stated, 
that the course of distance teaching was more difficult in comparison with classical teaching. Compared 
to the evaluation with the previous sub-goal focused on preparation, this number is of two respondents 
lower. The same number of respondents – 7 (21,9 % from the total number of respondents) inclines to 
the comparable complexity of the course of distance forms of teaching with the classical ones. 
Compared to the evaluation of the previous sub-goal two responses occurred (6,3% of the total number), 
who incline to the view, that the course of distance form of teaching was less demanding than the 
classical one – full-time. Again, none of the teachers expressed a different opinion on the issue.  

Table 3. The difficulty of distance teaching in comparison with a classical form of study. 

     Answer options Absolute frequency Relative frequency 

 It is more demanding. 
 

23 71,9 % 

 About the same. 
 

7 21,9 % 

 It is less demanding. 
 

2 6,3 % 

 Other... 
 

0 0 % 

 

Regarding the results of the evaluation of the previous partial goal, we are not surprised by the result of 
questions filtration, where the answers of teachers working for less than ten years in the academic field 
were shown.  We can monitor a high proportion of respondents, who agree with the fact, that distance 
forms of teaching have lower demands during the period in comparison with the classical forms of 
teaching (3 out of 8, so 37,5 % from this age group of lecturers. However, another fact appeared – 2 
lecturers with teaching practice less than ten years inclined to the opinion, that the course of distance 
forms of teaching is less difficult than classical teaching. This answer appeared online in the group of 
respondents with a shorter practice. Therefore, we can assume, that there are younger respondents 
regarding the age.  
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Table 4. The difficulty of distance teaching in comparison with the classical form of study - lecturers with 
teaching experience up to 10 years. 

Answer options Absolute frequency Relative frequency 

 It is more demanding. 
 

3 37,5 % 

 About the same. 
 

3 37,5 % 

 It is less demanding. 
 

2 25 % 

 Others... 
 

0 0 % 

 

To illustrate the relationship of lecturers of social work in the Czech Republic towards distance forms of 
teaching, we can select interesting responses that respondents put into free questions, asking for ideas, 
knowledge and commentaries related to distance form of teaching. The comments in this free question 
were radical: “…its compulsory introduction beside the epidemic will be the reason for me to quit work…”, 
“…to pray, for not to be…”, “I perceive it as non-suitable…”. We could also observe constructive 
responses: “…a fundamental reassessment of access by the employer related to PC´s equipment, both 
software and hardware; make smaller learning groups...”, “…distance teaching in Moodle (note.: E-
learning environment), should be a stable support of standard teaching…”.  

4 CONCLUSIONS 
The aim of this partial research survey was to discover, how the complexity of distance forms of teaching 
is perceived from the view of lecturers of social work at universities in the Czech Republic during the 
period of emergency measures adopted by the government of the Czech Republic against the spread 
of the COVID-19 virus (MG). Therefore, the quantitative research strategy and the technique of 
questionnaire survey was used in the survey. There were two sub-goals evaluated, one focused on the 
question, how lecturers of social work evaluate the complexity of preparation for the use of forms of 
distance teaching in comparison with the classical one (PG1), followed by the second sub-goal that was 
discovering, how lecturers in the field of social work evaluate the complexity during distance teaching in 
comparison with the classical one (PG2). Based on the evaluation of the above-mentioned information 
obtained from the research survey we can state the following findings:  

• It was found, that the respondents – teaching in the field of social work – clearly consider distance 
forms of teaching to be more difficult to prepare in comparison with the preparation for the 
classical full-time form.  

• It was found, that the respondents with up to 10 years of experience in teaching are more inclined 
to perceive the complexity of preparation for teaching with the use of distance items as similarly 
burdensome as the preparation for the classical form of teaching.  

• It was found, that the respondents – teaching in the fields of social work – clearly consider the 
course of distance form of teaching as more difficult in comparison with the classical form full-
time teaching.  

• It was found, that teachers with a shorter length of teaching experience – up to 10 years in the 
field of teaching – are more likely to perceive the course of distance learning as similarly 
burdensome as the course of classical teaching. On the other hand, also unique opinions 
occurred in this category, that the course of distance teaching was less demanding comparing 
the classical form.  

In the conclusion we can state, that lecturers of social work students in the Czech Republic consider 
distance forms of teaching as more complex and difficult both in terms of preparation and the course 
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itself. Therefore, the comparison with students´ point of view would be interesting. [6] Another topic of 
the research survey might be a comparison of the teachers’ views evaluating the complexity of distance 
forms of teaching in comparison with demands for classical full-time forms of teaching in the international 
context.  
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Abstract 
Nowadays, the European higher education area is concerned, not only about the transmission of 
theoretical knowledge, but also about the acquisition of soft-skills, which are increasingly demanded in 
the professional profiles of graduates. Therefore, the Universitat Politècnica de València (UPV) has 
elaborated its own program aiming to develop these generic capabilities, which are embedded in 13 
Transversal Competences (CT in Spanish). All of them are worked on and evaluated in all UPV 
degrees, whether undergraduate or graduate. Specifically, the "Specific Instrumental" transversal 
competence has been working for two years by a team of lecturers from the Department of Mechanical 
and Materials Engineering (DIMM in Spanish). Their objective is to develop an effective methodology 
to work on the acquisition and evaluation of this competence. The tool chosen to work with is 
ANSYS®, which is widely used in the field of mechanical engineering. This commercial software 
provides numerical solutions to complex problems using the Finite Element Method (FEM). 

The proposed methodology has been implemented during this year in three different subjects with a 
total of 335 students and is based on previous experience carried out in small groups last year. The 
objective is also to consolidate a procedure suitable for large groups without increasing lecturer's 
dedication time. After analysing the characteristics that were not entirely satisfactory, the new proposal 
seeks to improve them while maintaining the correct actions of the previous experience. Thus, 
laboratory training sessions and a different timed exercise for each student are kept. The most 
important changes affect the distribution of the worktime of the student and the assessable exercises. 
The number of evaluable exercises has been reduced to one, as well as the content and the test 
score. The proposed exercise consists of modelling a mechanical component and carrying out several 
tasks related to the mechanical study of a component. The correct completion of the different sections 
allows a numerical evaluation of the laboratory sessions and the suitability of the methodology. At the 
same time, the justification of the steps followed, and the adequacy of the strategies followed give the 
level reached in the “Specific Instrumental” transversal competence. 

The results reveal that students have achieved a greater degree of autonomy in managing the 
software. Furthermore, the new evaluation system discriminates the mastery with greater rigor, in the 
past there were no intermediate marks, the capability was achieved or not. Additionally, all the 
practical sessions have been adapted to the sanitary situation following an online format. This 
adaptation to the COVID scenario has provided the opportunity to introduce changes in the lecturing 
material that will be maintained in the next courses. 

Keywords: competence, methodology, evaluation, specific instrumental, learning, finite element 
software, COVID-19.  

1 INTRODUCTION 
The European Higher Education Area (EHEA) created the Tuning project [1], [2] with the aim of 
offering an approach to the Bologna process in the study area corresponding to higher education 
levels. It is a worldwide methodology that consists of designing, developing, applying, and evaluating 
the studies involved in the Bologna approach. Along the same lines, the Universitat Politècnica de 
València (UPV) has been working for years on its own Transversal Competences (which is 
abbreviated as CT in Spanish) project [3]. The main idea of these CTs is to evaluate students 
according to their level in 13 specific competences, which were proposed aiming to improve job 
placement after their studies. These thirteen competencies are: understanding and integration; 
application and practical thinking; analysis and problem solving; innovation, creativity and 
entrepreneurship; design and project; teamwork and leadership; ethical, environmental and 
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professional responsibility; effective communication; critical thinking; knowledge of contemporary 
problems; lifelong learning; planning and time management; and specific instrumental (i.e. use of tools 
and technologies). 

Based on the proposal of this methodology, the Institute of Education Sciences of the UPV carries out 
an annual call for Lecturing innovation, and Learning + Teaching, promoted by the Vice-Rector for 
Studies, Quality and Accreditation together with the Vice-Rector for Digital Resources and 
Documentation. Within this call is the Call for Educational Innovation and Improvement Projects (which 
is abbreviated as PIME in Spanish) [4]. 

Part of the Mechanical Engineering Department lecturers are currently participating in this PIME call. 
Their work is focused on the latest CT, i.e. the Specific Instrumental CT13. This competence aims to 
improve the student's skills in the identification and use of the most appropriate computer technologies 
and tools for the professional practice associated with each degree. Students must be able to utilise, 
integrate and combine them in order to solve a problem, carry out a project or an experiment. For this, 
certain subjects that work on CT13 have been selected, and the ability of students to acquire said 
competence has been evaluated after carrying out certain practical sessions. These are based on the 
management of a specific Mechanical Engineering software called ANSYS, that is based on the use of 
the Finite Element Method. The main idea is that the student is able to solve any mechanical problem 
raised using this software, together with their theoretical knowledge on the subject. The objective of 
this work is to propose an evaluation method capable of assessing the ability of students to solve 
these types of problems, in such a way that it clarifies whether the student has achieved the 
acquisition of the CT13. 

2 OBJECTIVES 
The main goal of the current work is to guide students to achieve the capability of identifying the most 
suitable tools, the knowledge of their utilities and how to combine them to solve problems, carry out 
projects or experiments.  

In addition, this work tries to consolidate a common methodology to work on and to evaluate the 
specific instrumental transversal competence (CT-13 according to the UPV standards [3]) in a similar 
way in the practical sessions of different subjects with groups of students of any size. 

Moreover, the proposed methodology aims to be valid in both face-to-face and online teaching 
scenarios, considering that the trend opened after the global pandemic situation places flexibility as a 
necessary characteristic on education in the close future. 

3 METHODOLOGY 
The specific instrument selected is the commercial software ANSYS® [5]. This simulation software 
allows to model and solve any problem in physics that can be model with partial derivative equations. 
For this reason, ANSYS® is a powerful tool commonly used in the professional tasks of a mechanical 
engineer by predicting the behave of a mechanical system, among others. As it is an applied 
modelling and calculation tool, the proposed methodology exclusively affects the practical sessions of 
the subjects. 

3.1 Previous experience 
During the first year (Course 19-20), the experience was carried out in three subjects with less than 20 
students each of them [6]. In the practical sessions, students followed a very detailed guide where all 
the steps were deeply explained. They also could check their work by comparing part of their partial 
results with those in the booklet. Students did not model exactly the same system, some differences 
appear between the exercises, such as the geometry (Figure 1a)), the value of the applied pressure 
(Figure 1b)) or a parameter that students had to select freely as the size of the elements. 
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a) b) 

Figure 1. Differences between models: a) In geometry; b) In boundary conditions 

In the guided sessions, students uploaded several files according to the steps required to model the 
exercise (geometry, FE mesh, boundary conditions, solution of the calculation, etc.), and answered 
some questions related to the theory of the subject (value of the stress-concentration factor, proper 
theory to predict the failure depending on the material behaviour, etc.). 

At the end of every practical session, students had to model and solve a similar problem (see Figure 
2) without any instructions and to justify the selection of the parameters employed in the model. With 
this activity, students maintained an active attitude during the guided exercise to learn enough to solve 
the individual problem autonomously. Their explanations related to the followed steps could show their 
level of domain of the CT-13 competence. 

That proposal was partially success. Regarding the students’ attitude, in all the subjects they seemed 
to be more interested in learning during the practical lessons, comparing with the previous years 
without the unguided activity. Their attention was focused not only in reproducing each of the steps of 
the procedure but also in understanding the effect of each design parameter (symmetries, size of the 
elements, etc.) in the final solution. However, most of them could not finished the individual exercise 
during the practical session. The deadline for the task was extended, by cons, the authorship of the 
work could not be guaranteed. Over the last year, an evolution in the student’s learning was observed, 
in the last sessions the deliveries on time increased and the delay time was reduced.  

Regarding the required justification of the steps followed in the model, students did not seem to 
understand how to specify them, since most of them did not answered or gave vague answers.   

In conclusion, the individual exercise made them to be aware during the practical sessions, so it had to 
be maintained, but some aspects had to be revised. 

3.2 New proposal 
After the analysis of the previous experience the methodology has been redesigned in order to 
maintain the successful actions and try to improve those aspects less satisfactory.  

3.2.1 Guided sessions 
The guided sessions follow a similar structure of the previous years but due to the pandemic, they 
have been adapted to online sessions. During the first fifteen minutes, the lecturer gives the general 
guidelines for modelling the piece on ANSYS®, then explains how to deliver the exercises and finally 
distributes the data to each student. After the general introduction, students can contact the lecturer to 
ask questions. To help the students’ autonomy, the booklet has been reviewed. Paragraphs that 
students used to find more difficult to understand have been rewritten and added additional figures or 
links to videos. The deliver consists of uploading figures and files with the evidence of the steps 
followed and fulfilling a form with the theoretical questions.  
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3.2.2 Unguided final session 
Regarding the number of individual exercises, the new proposal maintains only one exercise which is 
made in a final session at the end of the year. The final exercise is different for each student, and it 
consists of modelling a similar geometry of one of the exercises made during the guided practical 
sessions, i.e. one of those that students solved in every session in the previous year.  

The Figure 2 shows two examples: a) corresponds to the geometries modelled during the lab 
sessions, and b) are the corresponding similar geometry of the final unguided exercise. 

  

  
a) b) 
Figure 2. a) Guided exercise; b) Final unguided exercise 

Unlike in the guided sessions, students only have a statement with the geometry, the characteristics of 
the material, and the value of the applied pressure.  

To complete the final exercise, students may follow the corresponding steps, which are: to configure 
the menus of the software, apply simplifications in the geometry derived from symmetry, choose the 
type and the size of the elements of the discretization, define the characteristics of the materials, apply 
boundary conditions, do the calculations, and to provide the required solution. With a view to 
measuring the degree of mastery of the competences, students must justify the selection of the model 
parameters. In the new proposal the required justifications have been better detailed. The Figure 3 
shows the evolution. 

a) Year 2019-20 

 

b) Year 2020-21 

 
Figure 3. Evolution of the required justification (translated) 
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Finally, to validate the numerical results obtained with ANSYS®, the theoretical results are provided 
together with the statement. The Figure 4 shows the graphs where students can compare the value of 
the stress-concentration factor obtained with their model, as well as correct their model if it is 
necessary. 

 
Figure 4. Graphs of the stress-concentration factor [7]. 

3.2.3 Evaluation 
Regarding the evaluation, two different aspects have been considered: the number of correct results 
achieved and the mastery of the software. The former is evaluated with a traditional method while, for 
the latter, a rubric has been elaborated to better discriminate the level reached. Figure 5 shows an 
example of a rubric employed. 

 
Figure 5. Rubric to evaluate the degree of mastery of the competence. 

4 RESULTS 
The new proposal has been implemented in the three subjects detailed in the Table 1. 
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Table 1. Details of the subjects. 

Subject and year 
Total number of 
students in the 

subject 

Number of 
students in the 

practical sessions 

Number of lab 
sessions (unguided 

not included) 
Session 

duration (h) 

Technology of Machines 
3rd Year Degree 

244 18 2 3 

Technology of Machines for levelling 
1st Year Master’s Degree 

31 14 3 3 

Materials Behaviour in Service 
1st Year Master’s Degree 

19 19 2 3 

Table 1 shows the number of students which attended the lab sessions. Due to the pandemic, the lab 
sessions have been online. Therefore, students had to install the software or connect to the virtual 
laboratory provided by the university as a first task. In both cases students encountered unforeseen 
technical impediments. For that reason, the delivery was extended beyond the sessions and 
exceptionally it was allowed to deliver the work after the deadline. The Figure 6 graphs show the 
evolution of the delivery time over the year in the three subjects.  

  

 

 

Figure 6. Deliveries of the exercise of each lab session per subject. 

In general, the number of works delivered on time increases with time because students accumulate 
knowledge and experience with the management of the software. In all cases, the individual exercise 
has a greater influence on the grade, so it can justify that some students forced the delay in order to 
check or verify their results. 

Additionally, in the subject “Behaviour of Materials in Service”, a remarkable advance has been 
observed. Students must make a work in which they analyse the mechanical failure of a real 
component. The recommendation of the work is to do calculations following the theoretical models 
explained in the subject and/or to model the piece and its boundary conditions with the FE software. In 
previous years, students only did theoretical calculations, however, this year 36% of students used 
ANYS® to obtain the numerical results of the mechanical problem. Moreover, some of them used the 
numerical predictions in order to validate or correct their theoretical results thus fulfilling one the 
objectives of the “Specific Instrumental" transversal competence, which is to achieve enough 
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autonomy in managing the software in order to properly manage this kind of tools used in professional 
scenarios. 

Furthermore, the new evaluation system implemented in the unguided exercise, discriminates the 
mastery with greater rigor. The Figure 7 graphs show the distribution of the marks obtained, where the 
average of the marks obtained in the guided lab sessions and in the individual unguided session, as 
well as the average of the marks of the lab sessions before the implementation of the proposed 
methodology (when available) are shown. In all the cases, the mean value of the marks in the 
individual unguided exercises is lower than both the guided exercise and the previous years, as 
expected. The subject TML exhibit a similar variance between the marks of the guided and unguided 
exercises while the subjects TM and BMS show greater differences in the mastery of the software 
among students.  

  

 

  Mean Variance 
TM Guided 8.64 1.24 

Unguided 8.08 1.61 
Year 19-20 9.14 0.67 

TML Guided 9.11 0.87 
Unguided 8.73 0.84 
Year 18-19 9.40 0.5 

BMS Guided 9.41 0.57 
Unguided 8.79 1,57 

 

Figure 7. Distribution of the marks per subject. 

5 CONCLUSIONS 
This paper presents a methodology to work on the acquisition and evaluation of the "Specific 
Instrumental" transversal competence. The tool chosen is ANSYS®, which allows do calculations 
based on the FEM, and is widely used in the mechanical engineering field. 

The proposed methodology has been developed and implemented in several subjects of the 
mechanical engineering area over the last two years. In the first year, the experience was carried out 
in small groups. After the first year, the methodology was improved and implemented in bigger groups.  

Students learn how to manage the software during the lab sessions following a very detailed 
statement. In the last lab session, students must model a completely new exercise without any kind of 
help. The mastery of the competence is evaluated depending on the adequacy and the justifications of 
the steps followed in the unguided exercise. While most of students can correctly complete the guided 
tasks, the marks obtained in the unguided exercise show worse results and uneven level of success 
among students. 

Regarding the COVID scenario, all lab sessions, including the unguided individual exercise, have been 
online. The statements have been improved by adding extra explanations and including short videos. 
The delivery of the exercises has been done using the online platform provided by the Universitat 
Politècncia de València. The lecturing material, the procedure for the deliveries and the methodology 
have been proved to be valid also for a post-COVID era. 
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Abstract 
Authors developed the method of collecting the data about outer factors, which have a significant impact 
to the school educational results. The list of these factors was formalized, the data sources were defined 
(statistical observation forms, primary data from information systems, etc.).  

The correct comparison of the education assessment results makes a big difference for the design the 
programs of the “low-efficiency” schools support and on the other hand – identification of the schools, 
which can show the best results in adverse social conditions. 

We suggest the methods to process and cleaning the data, the outer factors aggregation approach. In 
addition, we solve the problem of comparison of the education assessment results on a single scale. In 
this paper, we justified the school grouping by categories: town, country, ungraded (country) schools. 
Using the regression model, for three groups of schools were identified the context information, which 
can characterize the school features. Based on this information, we calculated the index of outer school 
context (IOSC). The proposed method of clustering allows justifying the necessity of different 
approaches to the town, country or ungraded schools support.  

In addition, this method allows to compare the educational results within groups of schools with similar 
outer conditions, which cannot be influenced by school, or identify schools, which show significantly 
dissimilar from the cluster mean results (resilient and failing). 

Keywords: Clustering, design the programs of the low-efficiency; schools support, regression model, the 
index of outer school context. 

1 INTRODUCTION  
The measures used to improve the quality of education are very different – from participation in 
international comparative studies to systemic reforms in education (Great Britain, Austria, Germany, 
Hong Kong, Singapore) ([1], [2]). In recent years, the Russian Federation has adopted several state 
programs for the development of education (FTPDE, SPDE, FTPRL); significant efforts and material 
costs were made to strengthen the material base, build new schools, increase the average salary of 
teachers in the general education system, and other support measures. Notice, that the task of 
improving the quality of education requires the availability of reliable tools for its assessment. 

The focus on achieving the goals (entering the top 10 countries according to the results of international 
comparative studies), stated in the Decree of the President of the Russian Federation, dictates the need 
for decision-making in the Department of Education on the results of educational activities. Recently, 
the list of evaluation procedures coordinated by the Federal Executive Authority has been significantly 
expanded – State final certification in the form of a Unified State Exam (USE), State Final Exams for 9th 
grade (SFE-9), National Study on Education Quality (NSEQ), All-Russian Subject Assessment (ARSA), 
regional monitoring studies.  

At the same time, the practice of developing and implementing management methodology based on the 
results of evaluation procedures in education in the Russian Federation is not supported by corresponding 
changes in the applied models of information support for management activities. This problem is most 
acute in the development of regional education systems, where we can see an acute shortage of analytical 
materials that offer specific methods and solutions aimed at the practical use of the assessment results. 
Thus, the comparison of the results is often based on the average values of data obtained from groups of 
educational organizations that differ in their structure and composition – country and urban schools; huge 
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educational complexes and small schools; educational organizations without preliminary selection of 
children and specialized gymnasiums. At the same time, information that significantly affects the 
educational results is not taken into account: the social and educational status of the families of students; 
the level of socio-economic development of the territory; other factors of the social and economic context 
of the school territory and the families of students. The “contextual” factors have a large influence on 
educational results, so they should be taken into account ([3], [4], [5], [6], [7], [8]). 

Many countries use similar contextual data sets ([5]). However, usually these data are used on a state 
scale, which does not always allow us to take into account aspects related to the peculiarities of the socio-
economic development of a particular region (territory). There is a need to identify regional features and 
assess the degree of their impact on educational results, as well as the need to localize existing models 
of clustering of education organizations. The correct comparison of the assessment results is important for 
developing of programs to support “weak” schools and identifying schools that show the best results in 
adverse social conditions. A significant problem in this case is the complexity of collecting contextual data. 
As a rule, data for these purposes is collected in an aggregated form and has low degree of reliability. 
Collecting of such information based on primary data (depersonalized data about each student) is 
impossible without the use of appropriate automation tools for data collection and processing. Some 
information (about the financial situation of families, the health of parents) is personal, and its collection 
requires additional efforts to ensure the information integrity and security of the data ([9]).  

This article presents one of the possible ways to build a model of clustering of educational organizations 
based on contextual factors that significantly affect the educational results of students in the Tomsk 
region. Clusterization allows us to assess the favorability of the social environment of a particular 
educational organization and identify organizations that show educational results that are significantly 
different from the others within the same cluster, which is especially important for educational 
organizations operating in an unfavorable environment. 

2 METHODOLOGY 
The authors developed a methodology for collecting data on external factors about schools that have a 
significant impact on educational results, “Fig.1”.  

 
Figure 1. Influence of external factors on the educational results of schools. 
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This methodology formalizes the list of primary data, identifies the sources of their collection and 
unloading (forms of statistical observation, primary data of information systems, etc.). Methods of data 
verification, methods of aggregation of external factors are proposed. The methods were tested in one 
of the regions of the Russian Federation (Tomsk region). After processing and cleaning the obtained 
primary data, 97% of the total number of students of 1st-11th grades of general education organizations 
were used for the study.  

In this paper, we justified the school grouping by categories: town, country, ungraded (country) schools. 
Using the Student and Kolmogorov-Smirnov criteria, we proved statistically significant differences 
between these groups (at the significance level α = 0.05). Using the regression model, for three groups 
of schools were identified the context information, which can characterize the school features. Based 
on these information, we calculated the index of outer school context (IOSC). 

Within each group of schools (town, country, ungraded) the method of clustering by IOSC values was 
introduced. The dependence of the results of the state final certification of graduates of 9th grades (SFE-
9) on the index of well-being of the territory (IBT) is illustrated.  

Statistical data processing and visualization was carried out in the STATISTICA software. 

3 DATA CHARACTERISTICS 

3.1 Source data 
The list of factors for collecting of initial data, presumably having a significant impact on the educational 
results of students, was determined by experts (11 specialists of regional education authorities and 
experts in the education quality assessment). As a result, experts compiled a list of 183 characteristics, 
which reflected the financial, material, technical, social and other parameters of educational 
organizations in the region, as well as the characteristics of the contingent of students and their parents. 
To solve the problems of this study, we selected 35 characteristics that reflect exclusively external 
factors in relation to educational organizations, “Fig.1”.  

As a result, the general information base of the study includes three data blocks necessary to assess 
the relationship between contextual factors and educational results:  

• data on the educational organization (source: forms of state statistical observation ОО-1 and ОО-2);  
• depersonalized information about students and their families (source: “School Passport 

information system” (next – “School Passport”) ([10], [11]);  

• results of evaluation procedures (source: regional software “Unified Regional Database” (next – 
“URD”)) ([12], [13]). 

As the results of the evaluation procedures, the information base included the educational achievements 
of students (graduates) in two mandatory exams in Russian and Mathematics. Achievements are 
represented by the values of the percentage of correctly completed tasks of the first part (basic level) of 
SFE-9 (solvability), obtained during the first attempt of each of the SFE-9 participants. The first part of 
the examination was considered due to the fact that the tasks of this part reflect the basic (minimum) 
level of knowledge that the student must show in the SFE-9. 

The collection of primary information on each education organization of the Tomsk region was carried 
out as part of the implementation of the regional program of monitoring studies of the quality of 
education.  

Thus, at the first stage, data on 122281 students from 300 educational organizations of the Tomsk region 
were uploaded to the information base from the “School Passport” and the “URD” software (data for 2019). 

3.2 Data verification 
The analysis of the initial data showed that not all the characteristics in the profile of students of the 
“School Passport” were fully filled in. From the total sample, we identified educational organizations with 
a low percentage of completion (less than 10% of data on each student, not included data on the level 
of education of parents, etc.) then an additional collection of primary information was carried out. Thus, 
the average percentage of filling out a personal profile in the “School Passport” became 83-85%.  

The following data was excluded from the information base: 
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• about students of evening departments, closed institutions, externs and children who are in family 
education, since educational organizations do not have information about the characteristics of 
these categories of students; 

• about the education and employment of parents if they do not live with the family. Thus, in the 
further study, information was used only about the parents who live together with the child. 

A separate processing was carried out with data based on the factor “Receives free meals”, which 
indirectly indicates the financial conditions of the family. However, at the moment, all students of 1st – 
4th grades receive free meals under the federal program, so they were not taken into account when 
calculating. 

Thus, after verifying the primary data, the database contains information about 119149 students from 
281 educational organizations of the education system of the Tomsk region (data for 2019).  

3.3 Aggregation of primary data 
After verification of the data, we moved on to aggregated features that characterize the socio-economic 
situation of the contingent of students within the same educational organization. 

During the analyzing of the obtained features, we identified some educational organizations that are 
"outliers”, due to the values for most of the features are significantly lower than for the entire population. 
As a result, data on students from 286 schools were considered suitable for processing.  

The joint upload of SFE-9 results and aggregated data for each school allowed us to form a database 
containing information on 34 characteristics of the socio-economic situation of the students of 273 
educational organizations (91%) in the Tomsk region. 

4 GROUPING OF SCHOOLS 
Earlier, in the works ([7], [14]), author proved the need for the primary grouping of all schools into three 
groups: country, town and small (ungraded). Since the generalized data from statistical reporting forms 
were used for this purpose and the conclusions obtained earlier may not be confirmed, we will evaluate 
the statistical significance of the differences between the three groups based on the data obtained during 
the primary data collection, verification and aggregation.  

Empirically, it has been suggested that all schools can be divided into three groups: country, town and 
small (ungraded). The Figure 2 shows that, the distribution of the Math solvability values within the 
groups differs.  

 
Figure 2. Histogram of solvability in mathematics for three groups: country, town and small (ungraded) 
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Table 1 shows the average values for the groups, which differ between the groups. The lowest value of 
the average solvability is characteristic of ungraded country schools, which are characterized by low 
values of the degree of well-being of the socio-economic context. Next, we will evaluate the statistical 
significance of the differences in the averages. 

Table 1. Average solvability for each group. 

Group Average value  

Town schools 53.2 

Country schools 51.1 

Small (ungraded) country schools 49.6 

To assess the significance, one of the modifications of the Kolmogorov-Smirnov criterion was applied – 
the Lilliefors criterion, which is used to test the hypothesis H0, that the sample is distributed according 
to the normal law, if the variance and the mathematical expectation of the normal distribution are 
unknown (“Tab. 2”). 

Table 2. Values of the Lilliefors criterion. 

Solvability in Mathematics The value of the 
criterion 

Probability of accepting 
the hypothesis H0 

Town schools 0.048751 0.842 

Country schools 0.072892 0.2739 

Small (ungraded) country schools 0.082745 0.1672 

Since the probability of accepting the hypothesis is greater than the significance level α = 0.05, the conclusion 
was made about the normal distribution of variables. Then, using the Student's criterion, the hypothesis about 
the equality of the average solvability in mathematics in three groups was tested (“Tab. 3”). 

Table 3. Results of checking the statistical significance of differences in the distribution of solvability in 
mathematics between groups (significance levels of the Student's t-test) 

 Town 
schools 

Country 
schools 

Ungraded country 
schools 

Town schools - *0,08 **0,01 

Country schools *0,08 - 0,27 

Small (ungraded) country schools **0,01 0,27 - 
* - conditional significance of differences, р<0,1; ** - considerable significance of differences, р<0,001 

Using the Student's criterion, statistically significant differences in the average math solvability were 
revealed among country and town schools (at the significance level of p<0.1) and among ungraded 
country and town schools (at the significance level of p<0.01). Further statistical analysis was aimed at 
identifying factors that have a significant impact on the variance of the results of evaluation activities. 

5 INDEX OF OUTER SCHOOL CONTEXT  
The next stage – identifying contextual factors external to schools that have the most significant impact 
on educational results. The factors included in the calculation of the first version of the index of outer 
school context (IOSC), built for all schools, based on the results of the analysis and the construction of 
multidimensional regression models: 

IOSC(gen) = – 0,26*T2 – 0,13*U2 + 0,19*Z2 + 0,9*AN2 + 0,16*AM2 + 0,5*AH2 + 0,11*G2, where 

T2 – the part of students who are registered in-school (negative contribution to the final value); U2 – the 
part of students registered with the police (negative contribution to the final value); Z2 – part of students 
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from large families; AN2 – part of students living in homes with partial amenities; AM2 – part of students 
living in comfortable apartments; AH2 – part of students whose mother has a higher education; G2 – 
transport accessibility of the school. 

The values of the index of well-being of the territory (IBT) (in this version) were calculated for each 
school in the Tomsk region (281 schools). The range of change IOSC(gen) among schools was from 
0.0475 to 1.17. Further, the authors identified clusters: 

• 1st cluster – schools located in a favorable socio-economic environment (with a high value IOSC(gen));  
• 2nd cluster – schools located in a neutral socio-economic environment (with an average value of 

IOSC(gen)); 
• 3rd cluster – schools located in an unfavorable socio-economic environment (with a low value 

IOSC(gen)).  

To assign the school to one of the three clusters, boundary values of IOSC(gen) were allocated: 30 и 70 
percentile (0,34 и 0,57).  

The distribution of the solvability of SFE-9 in mathematics, taking into account the external context of 
the school in the context of town, country and rural small (ungraded) schools, among which a statistically 
significant difference was previously revealed, is shown in “Fig. 3”. 

 
Figure 3. The distribution of the solvability in mathematics by clusters and groups:  

town, country and rural small (ungraded). 

For greater clarity, we divide the range of changes in the solvability in mathematics into three groups: 
high values (values above the 70th percentile (54.73)), medium (values in the range from the 30th to 
the 79th percentile), low (values below of the 30th percentile (46.87)). The categorized histogram for 
IOSC(gen) in the context of belonging to the solvability group and by cluster is presented in “Fig. 4”. 
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Figure 4. The distribution of the solvability in mathematics by clusters and groups:  

town, country and rural small (ungraded). 

Interesting fact: no town schools in cluster 3. This once again confirms the need to separate small and 
town schools from the general population and conduct all further research exclusively separately. 

According to the data obtained, we made the following conclusions: the correct comparison of the results 
of educational achievements of school graduates, taking into account the outer school context, is 
extremely significant. Even in an unfavorable social environment, there are schools that show 
consistently high educational results, significantly exceeding the results of similar organizations in this 
cluster. 

6 CONCLUSIONS 
In this study, the sources of initial data on external factors that have a significant impact on the 
educational results of the school are indicated; the procedure for verifying and aggregating data that 
characterize the external school context is described.  

The proposed method of clustering allows justifying the necessity of different approaches to the town, 
country or ungraded schools support. In addition, this method allows to compare the educational results 
within groups of schools with similar outer conditions, which cannot be influenced by school, or identify 
schools, which show significantly dissimilar from the cluster mean results (resilient and failing). 

Therefore, if regional administrators have to design and realize the programs of the “low-efficiency” 
schools support, they should solve the problems of schools, taking into account their specific outer 
context (using clusters). 

The study also identified a number of aspects that require further investigation: 
1 Due to significant differences in the characteristics of town, country and ungraded schools, we 

have to cluster educational organizations within each of these groups. 
2 Some factors significantly correlate with each other (“father's higher education” and “father 

works”, etc.), which requires additional analysis and consideration when building models. 
3 Multifactor regression models have an insufficient degree of description of the relationship 

between the presented factors and educational results (less than 0.38). When searching for 
hidden patterns, it is necessary to use factor analysis methods to build indices of well-being of 
the territory. 
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TOWARD THE DEVELOPMENT OF A PEDAGOGICAL MODEL FOR 
THE FORMATION OF ETHNOCULTURAL TOLERANCE IN 

ADOLESCENTS IN A MULTI-ETHNIC ENVIRONMENT 

D. Butusova, L. Faizrakhmanova, S. Karkina 
Kazan Federal University (RUSSIAN FEDERATION) 

Abstract 
In the process of the research work the “formation of ethnocultural tolerance in adolescents” model was 
created. This model featured three components: information-cognitive, emotional-evaluative, 
behavioral, and used as means the artistic and creative activity (including by means of theater 
pedagogy). During the experimental work this model was implied and investigated in the framework of 
the additional education process. Based on the obtained results were concluded that the implementation 
of this model in the educational process promotes the student's modern worldview formation, creates 
conditions for overcoming communication barriers, and teenager socialization in a multicultural space, 
activates the tolerance forming process as a personal quality of a teenage student. 

Keywords: tolerance, pedagogical model, ethnocultural tolerance, artistic activity, theatrical art, 
performance activity. 

1 INTRODUCTION 
In the modern world, the most important role takes the personality, who able to successfully interact in 
a multicultural environment and respect other cultures. At the international level this problem is 
addressed in the Tolerance Principles Declaration. The concept of "tolerance" is interpreted here as 
"respect, acceptance and correct understanding of the rich diversity of the cultures of our world, our 
forms of expression and ways of expressing human individuality; the duty to promote human rights, 
pluralism (including cultural pluralism), democracy and the rule of law”. The education of a tolerant 
student's personality and the creation of conditions for its formation is one of the main goals of modern 
pedagogy, while education is recognized as "an effective means of preventing intolerance” [1]. 

The problem of forming tolerance in the Russian Federation, where many ethnic groups are settled on 
the territory of the state, differing in language, culture, and religion, is the priority for different groups of 
the population, and primarily for young people. This problem is certainly relevant for the multi-ethnic, 
multicultural and multi-confessional regions of Russia, which include the Republic of Tatarstan. At the 
legislative level, the problem of forming tolerance is reflected in the Constitution of the Russian 
Federation in Articles 19 and 26, as well as in the content of the Federal Target Program "Formation of 
attitudes of tolerant Consciousness and Prevention of extremism in Russian Society (2001-2005)" [2]. 
These documents state that the field of education can be a source of knowledge in this area and 
contribute to the formation of a tolerant worldview and behavior in society. 

In the Republic of Tatarstan, the task of forming ethnocultural tolerance among adolescents is pointed 
in the program "Development of Education in Kazan" for 2015-2021 [3]. This program defines the tasks 
of modernizing the education system and identifies, among other things, its focus on the formation of a 
tolerant student's personality in a multi-ethnic and multicultural environment. It follows from the above 
that the problem of forming an ethnocultural tolerant personality is relevant for pedagogical science and 
practice, which are largely responsible for the formation of a tolerant consciousness of the younger 
generation of Russians. In the last decade, this problem has been actively investigated by many Russian 
scientists. The problem of ethnocultural tolerance is considered based on the results of research works 
by D.M. Abdurazakova [4], N.M. Borytko [5], G.N. Volkov [6], O.V. Gukalenko [7], A.A. Ermakova [8], 
V.V. Korobkova [8], M.S. Mirimanova [9] and others. 

The study revealed that scientists characterize "tolerance" as a recognition of the value of the “Other” 
(N.M. Borytko, A.M. Bajbakov) and they consider education as an important condition and means of 
forming students' tolerance (M.S. Mirimanova, A.A. Ermakova, V.V. Korobkova). The researchers note 
that the ethnocultural tolerance formation is based on a positive friendly attitude towards other people, 
the development of the ability to empathize and the constant enrichment of cultural experience; it is 
important to recognize the unconditional value of every human life (D.M. Abdurazakova). Thus, the 
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educational process should be aimed at fostering respect for other peoples and cultures and support 
the desire and desire of adolescent students to learn about the cultures of different peoples. The 
educational space should promote the development of students' ability to cooperate and interact, the 
formation of interethnic communication skills and the ability to prevent or overcome conflicts (G.N. 
Volkov). The expansion of the multicultural educational space is becoming one of the factors of the 
individual socialization in a multicultural environment; it is designed to help the younger generation to 
understand and comprehend cultural differences, to teach them solving intercultural conflicts through 
dialogue and cooperation, to implement the diversity of modern multicultural reality (O.V. Gukalenko). 

The researchers of tolerance were established the great pedagogical capacity of art, artistic and creative 
activity for the student`s personal qualities formation. Researchers of the twentieth century have 
identified a significant educational potential in the following types of art: music (V.A. Suhomlinskiy, A.S. 
Makarenko, S.T. Shatskiy), literature and theatre (A.S. Makarenko). The problems of students` aesthetic 
education, their artistic development (including the means of theatrical art) were considered in the 
research works wrote by: N.N. Bahtin [10], Ya. A. Komenskiy [11], L.M. Nekrasov [12], Yu.I. Rubina [13], 
K.D. Ushinskiy [14] and others.  

Consequently, the means of artistic and creative activity (including the means of theatrical art and 
pedagogy) can be used to form ethnocultural tolerance, which is defined by us as a value quality of the 
individual, which is manifested at the level of a person's attitude to national cultural values and traditions, 
which allows us to accept the diversity of the different ethnic groups of peoples culture as a manifestation 
of the human nature variability, to carry out an intercultural dialogue. Theater, based in its activities on 
the arts synthesis, holistically affects the child's personality, contributes to the expansion of his horizons, 
the development of the leading mental processes (cognitive-perception, representation, thinking, 
speech, reflection; emotional-emotions, feelings); creates conditions for the socialization of the child (the 
child's entry into a multicultural space), while strengthening his adaptive abilities, contributing to 
overcoming cross-cultural communication barriers [15]. 

Despite, the literature review has shown the lack of theoretical elaboration of the content and forms of 
organization of the process of forming ethno-cultural tolerance of students in institutions of the general 
education system (including additional art education), as well as the insufficient level of tolerance 
formation among different segments of the population, including among adolescents. 

2 METHODOLOGY 
The multicultural approach is the leading one in the process of forming ethnocultural tolerance (D. 
Benks, A.V. Shafrikova). This approach manifests itself in the affirmation of universal and cultural values, 
provides an understanding of education as a cultural process that is carried out in a culturally appropriate 
educational environment, where students can show their individuality, ability to cultural self-
development, self-determination, and openness to cultural dialogue. This approach allowed us to 
formulate criteria and, based on them, to identify the level of formation of the tolerance foundations in 
adolescent students at all stages of the study. 

This study was carried out using theoretical methods (analysis and generalization of pedagogical, 
psychological, methodological, art (theater) literature on the research problem), empirical research 
methods (observation, questioning, testing, expert evaluation, conversation with the participants of the 
experiment, artistic and creative tasks) and quantitative methods of processing the results of the 
experiment, their qualitative analysis. 

The level of development of ethnocultural tolerance in adolescents was determined by testing methods, 
questionnaires (based on the diagnostic method "Emotional response scale” of A. Megrabyan and N. 
Epshtejn, diagnostic methods of the rapid questionnaire "Tolerance Index” of G.U. Soldatov, O.A. 
Kravtsov and questionnaire for measuring tolerance V.S. Magun, M.S. Zhamkochjyan, M.M. Magura), 
expert assessment (based on expert analysis of V. Yasvin). The formation of the ethnocultural tolerance 
foundations in adolescents in this study was evaluated by the criteria, taking into account three levels: 
high, medium and low (minimum). 

In this research were studied the next types of students` activities: the study of the culture in the process 
of theatrical play activities; the development of different ethnic groups folk art samples; the development 
of students` intercultural communication include artistic and creative activities. 

In the research the main components of the ethnocultural tolerance structure were identified: 
informational-cognitive, emotional-evaluative, and behavioral. 
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The informational-cognitive component includes knowledge about cultural values (national traditions 
and customs, folklore, cultural and art monuments); knowledge about the national character 
(temperament, behavior, value orientations, needs and tastes) and language features. 

Emotional-evaluative component includes a sense of empathy, goodwill, tolerance in the process of 
intercultural communication; the ability to perceive and independently evaluate cultural values. 

The behavioral component includes the skills of respect for cultural values (national traditions and 
customs, folklore, works of art), national character (temperament, behavior specifics, value orientations, 
needs and tastes) and language features; the ability to interact productively with native speakers of 
different cultures and faiths. 

All components are interrelated and significant for the formation of an ethnocultural tolerant personality 
of a student. In accordance with the selected components of ethnocultural tolerance, we have developed 
and tested a model for the ethnocultural tolerance formation by means of artistic and creative activity 
(including by means of theatrical pedagogy). 

 
Figure 1. Formation of ethnocultural tolerance in adolescents model. 

3 RESULTS  
The study was conducted in an additional education system institution, the experimental work involved 
adolescents aged 13-14 years. The experiment was conducted in three stages: ascertaining, forming 
and control. 

The analysis of the obtained data at the first ascertaining stage of the study showed the minimum level 
of formation of the information-cognitive and behavioral components of ethnocultural tolerance in the 
studied group of adolescent students and the average level of formation of the emotional-cognitive 
component of ethnocultural tolerance. The subsequent inclusion of students in artistic and creative 
activities following the developed model of the formation of ethnocultural tolerance revealed an increase 
in the level of indicators of the formation of ethnocultural tolerance. 

During the experimental work, the indicators were analyzed and processed: the activity of participants, 
answers to questionnaire, test results, oral answers-students' reasoning, observations of teachers-
experts on students and interaction with them during classes, the quality of completed project work and 
creative tasks. The collected data was processed using quantitative methods. The results of statistical 
data processing were reflected in the table for each student, and carefully analyzed. 
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3.1 Results 
The main components of the ethnocultural tolerance formation are presented in three sections. Each 
section reflects the initial and final indicators of the students ethnocultural tolerance formation at different 
experimental stages. 

3.1.1 Informational-cognitive component 
The ascertaining stage of the experiment showed the minimum level of formation of the information and 
cognitive component of ethno-cultural tolerance in adolescents. The test conducted at this stage 
revealed the level of knowledge of students in several areas: cultural values, national character and 
language features (knowledge of the national language, national greeting) of the peoples of the Volga 
region (Tatars, Russians, Mordvins, Mari, Udmurts, Chuvash, Bashkirs). 

In accordance with the test results, three levels of indicators of the formation of the information and 
cognitive component were identified: high level (from 70 to 100 points scored), medium level (from 36 
to 69 points) and low (minimum) level (from 0 to 35 points). 

The high level corresponded to the additional knowledge on the selected topics: cultural values of the 
peoples of the Volga region (national traditions and customs, folklore, cultural and art monuments); 
national character (temperament, behavior, value orientations, needs and tastes) and language 
characteristics of the peoples of the Volga region. The average level corresponded to the basic 
knowledge formation on the selected topics about the cultural values of the Volga region peoples 
(national traditions and customs, folklore, cultural and art monuments); national character (features of 
temperament, specific behavior, value orientations, needs and tastes) and language characteristics of 
the peoples of the Volga region. The low (minimum) level of indicators corresponded to the formation of 
minimal knowledge on the selected topics. 

The median (average indicator) of the informational-cognitive component in the group of adolescents at 
the ascertaining stage was 30%, which corresponds to the minimum level of formation of the information 
and cognitive component of ethnocultural tolerance. 

At the experimental formative stage students performed creative projects that involved creating 
presentations on the theme "The World of the Peoples of the Volga region" and staging traditional rituals 
or folklore art elements of the Volga region peoples (Tatars, Russians, Mordvins, Mari, Udmurts, 
Chuvash, Bashkirs). In the course of group joint activities students prepared projects on the culture of 
the Volga region peoples and presented them in the classroom. 

During the final test at the experimental control stage the level of the informational-cognitive component 
in students increased from low (minimum) to medium and high, and the median (average) was equal to 
59%; 15.4 % of students managed to increase the level of formation of the informational-cognitive 
component from low (minimum) to high, and 84.6% of students to average (see Table 2). The positive 
dynamics of the informational-cognitive component of ethnocultural tolerance indicates the effectiveness 
of the formative stage of the experiment. 

3.1.2 Emotional-evaluative component 
When determining the level of the emotional-evaluative component of ethnocultural tolerance among 
adolescents, testing was conducted on the basis of a diagnostic technique to identify the formation of 
the level of empathy ("Emotional response scale” of A. Megrabyan and N. Epshtejn). This technique 
allows us to analyze general empathic tendencies (the level of expression of emotional sensitivity, 
benevolence). The objects of empathy in this questionnaire are social phenomena and people that the 
subject can empathize in everyday life. 

According to the test results, three indicators of the level of formation of the emotional and evaluative 
component were identified: high level (from 63 to 90 points), medium level (from 37 to 62 points) and 
low (minimum) level (from 0 to 36 points). The high level of formation of the emotional-evaluative 
component corresponded to a pronounced manifestation of a sense of empathy, benevolence, tolerance 
in the process of intercultural communication; the formation of the ability to perceive and independently 
evaluate cultural values. 

The indicator of the average level of this component corresponded to a sufficiently pronounced 
manifestation of a sense of empathy, benevolence, tolerance in the process of intercultural 
communication; a sufficient range of skills to perceive and independently evaluate cultural values. The 
indicator of the low (minimum) level of this component corresponded to a weak expression of a sense 
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of empathy, benevolence, tolerance in the process of intercultural communication; a minimum range of 
skills to perceive and independently evaluate cultural values. The median (average indicator) of the 
emotional-evaluative component of the ethnocultural tolerance of adolescents was 58%. 

The ascertaining stage of the experiment showed the average level of the emotional-evaluative 
component of ethno-cultural tolerance in 92.4 % of students, the minimum level was revealed in 7.6 % 
of students. 

At the formative stage of the experiment, in the process of forming the emotional-evaluative component 
of ethno-cultural tolerance (feelings of empathy, goodwill, tolerance in the process of intercultural 
communication, as well as the formation of the ability to perceive and independently evaluate cultural 
values), the following methods of work were used: viewing a theatrical performance, discussing it in a 
group of students and the method of theatricalization. 

At the end of each performance a discussion about the moral aspects of the dramatic action was 
organized, as well as the national and cultural features reflected in the theatrical productions were 
revealed. The method of theatricalization was realized in the production of fairy tales of the peoples of 
the Volga region by students. 

The final testing at the experimental control stage revealed that the level of the emotional-evaluative 
component in 92.4% of students increased from average to high, and in 7.6 % of students changed from 
low (minimum) to average, with the median (average) being 74 %. These indicators demonstrated a 
positive dynamic and a high level of formation of the emotional-evaluative component of students` 
ethnocultural tolerance. 

3.1.3 Behavioral component 
When determining the level of the behavioral component of ethnocultural tolerance in adolescents, the 
diagnosis of this component formation was carried out through the diagnostic method of the express 
questionnaire "Tolerance Index” of G.U. Soldatov, O.A. Kravtsov and questionnaire for measuring 
tolerance V.S. Magun, M.S. Zhamkochjyan, M.M. Magura. This technique involves checking the level of 
the behavioral component in the context of tolerant and intolerant behavior. 

According to the test results, three indicators of the level of the behavioral component were formed: high level 
(from 90 to 120 points), medium level (from 60 to 89 points) and low (minimum) level (from 0 to 59 points). 

A high level of the behavioral component is characterized by the following criteria: a clear manifestation 
of the ability to pay respect for cultural values (national traditions and customs, folklore, works of art), 
national character (temperament, behavior specifics, value orientations, needs and tastes) and linguistic 
characteristics of the peoples of the Volga region; a developed ability to interact productively with the 
speakers of various cultures and faiths of the Volga region. 

The average level of the behavioral component is characterized by the following criteria: episodic display 
of skills of respectful attitude to cultural values (national traditions and customs, folklore, works of art), 
to the national character (temperament features, behavior specifics, value orientations, needs and 
tastes) and linguistic features of the peoples of the Volga region; sufficiently developed ability of 
productive interaction with speakers of different cultures, confessions of the Volga region. 

The low (minimum) level is characterized by the lack of formation of ability to pay respect for cultural 
values (national traditions and customs, folklore, works of art), for the national character (temperament, 
behavior, value orientations, needs and tastes) and the linguistic characteristics of the peoples of the 
Volga region; the underdeveloped ability to interact productively with the speakers of various cultures 
and faiths of the Volga region. 

The median (average indicator) of the behavioral component of ethnocultural tolerance of adolescents was 
56%. The ascertaining experimental stage demonstrated the minimum level of the behavioral component 
of ethnocultural tolerance in 76.9 % of students, the average level was revealed in 23.1 % of students. 

At the formative experimental stage the purpose was the formation of ethnocultural tolerance (respect for 
cultural values (national traditions and customs, folklore, works of art), to the national character (temperament 
features, behavior specifics, value orientations, needs and tastes) and language characteristics of the 
peoples of the Volga region; as well as the formation of the ability to interact productively with native speakers 
of different cultures and faiths of the Volga region), the method of theatricalization was used, which involved 
students staging the proposed situations of intercultural interaction. 
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The final testing at the control stage showed that the level of the behavioral component in 61.6% of 
students managed to increase from low (minimum) to average, in 38.4 % of students the level of 
formation of the component increased from average to high, and the median (average) is 82 %, which 
indicates the average level of the behavioral component of students` ethnocultural tolerance. 

Table 1. Indicators of ethnocultural tolerance components formation 
 at the ascertaining stage of the experiment. 

Ethno-cultural tolerance components High level (%) Intermediate level (%) Low (minimum) level (%) 

Information-cognitive component 0 0 100 

Emotional-evaluative component 0 92.4 7.6 

Behavioral component 0 23.1 76.9 

Table 2. Indicators of ethnocultural tolerance components formation at the control stage of the experiment. 

Ethno-cultural tolerance 
components High level (%) Intermediate 

level (%) 
Low (minimum) 

level (%) 

Information-cognitive component 15.4 84.6 0 

Emotional-evaluative component 92.4 7.6 0 

Behavioral component 38.4 61.6 0 

4 CONCLUSIONS 
The research work allowed us to create the “formation of ethnocultural tolerance in adolescents” model 
and to test it in the frames of the additional education process. This model contributed to the effective 
formation of students ethnocultural tolerance, including three components. In the experimental work 
results in high level demonstrated 15.4% of students on the information-cognitive component, 92.4% of 
students on the intermediate level, and 38.4% of students on the behavioral component. As a significant 
result, the absence of any data on the low (minimum) level in each component of ethnocultural tolerance 
was noted. 

In this way, the obtained experimental work results allow us to conclude that the formation of 
ethnocultural tolerance in adolescents will be effective in the "model of formation of ethnocultural 
tolerance" implementation in the educational process. The structure of this model includes information-
cognitive, emotional-evaluative, behavioral components, and in such a way of artistic and creative 
activity (using the methods of theater pedagogy). 
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ADVANTAGES AND DISADVANTAGES OF DISTANCE EDUCATION 
FROM THE PERSPECTIVE OF TEACHERS 
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Abstract 
In the spring of 2020, the Czech Republic was hit by a pandemic called COVID-19, which affected the 
whole world. Due to this situation, all primary, secondary and tertiary schools in the Czech Republic 
have switched from a full-time form of teaching to a distance form. During the extraordinary measures 
ordered by the Ministry of Education, various methods of distance learning began to be used, and the 
most suitable ways of setting up communication between teachers and students were sought. Until then, 
higher education for helping professionals, especially social workers, has been set to the preference for 
contact teaching. Social work is a specific field where, in addition to knowledge, so-called soft skills are 
also important - for example, interviewing. 

The article deals with the evaluation of the advantages and disadvantages of distance forms of teaching 
from the point of view of social work teachers at universities in the Czech Republic. The presented 
results are a partial output of a more extensive research survey dealing with the evaluation of distance 
learning during emergency measures taken by the Czech government in the epidemiological situation 
(COVID-19), which was conducted by a questionnaire survey in June 2020. on the pros and cons of 
distance learning. 

Keywords: Social work, distance education, teachers, COVID-19.  

1 INTRODUCTION 
In the spring of 2020, the Czech Republic as well as the whole world were hit by the pandemic of the 
disease called COVID-19. The pandemic affected multiple areas from industry to education and social 
work was no exception in this respect. Providers of social services were forced to transform or restrict 
their activities. Schools, not limited to social work educators, had to switch to the distance form of 
education. There are several tools available for distance education. The question is which is the right 
one to be used in order to make distance education as close to face-to-face teaching as possible? 

According to Kurzman [1], a comparison of the distance form of education with the regular one is difficult 
because of their differing character. Nevertheless, both forms can meet the demands of education and 
both lead to the completion of the individual courses as well as the whole education programme, i. e. to 
obtaining the degree. 

The International Federation of Social Workers published the following definition of social work: “Social 
work is a practice-based profession and an academic discipline that promotes social change and 
development, social cohesion, and the empowerment and liberation of people. Principles of social 
justice, human rights, collective responsibility and respect for diversities are central to social work. 
Underpinned by theories of social work, social sciences, humanities and indigenous knowledge, social 
work engages people and structures to address life challenges and enhance wellbeing.” [1]  

The education of social workers in the Czech Republic is regulated by Law No. 108/2006 Sb. on social 
services. The prerequisites for social workers are found in § 110, paragraph 1) full legal capacity, clean 
record, medical fitness and professional qualification. Professional qualification is further specified in § 
11, paragraph 4), which states that professional qualification for social work consists in the completion 
of a higher vocational school or university study programme [3]. 

Social work educators have to meet certain criteria when designing training programs for future social 
workers. The first criterion is the fulfilment of legal requirements, i. e. Law No. 111/1998 Sb., on 
universities and amendments of other laws. Another criterion is the fulfilment of the requirements of 
accreditation, which are significantly influenced by the minimal educational standards of social work. 
The minimal standards in social work in the Czech Republic are set by the Association of Educators in 
Social Work. Association of Educators in Social Work is a voluntary association of higher vocational 
schools and universities, whose aim is to increase the quality of education programmes [4]. 
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The rise of distance education is one of the fastest developments in the area of formal as well as informal 
education. The rise can be a result of the growing use of the internet and other digital technologies in 
everyday life. New technologies, whose virtues are mainly their innovative and flexible elements, are 
being used in the education and training of future social workers, both in the academic and the practical 
sphere. These elements make social work training more accessible and in certain respects also easier 
for students [5]. 

The crucial decision in distance education is the choice of a suitable communication platform. According 
to Plamínek [6], there are two basic types of platforms – the synchronous and the asynchronous. The 
difference between the two is in the time spent online, during which we are able to react quickly and 
provide immediate feedback. The teachers work in the synchronous (simultaneous interaction in real 
time) as well as the asynchronous (absence of interaction in real time) mode of online education, using 
e. g. a video conferencing software [7]. 

University teachers had to respond quickly to the emergency measures, transforming the courses so 
that they could be realized in the distance form of education. As Reamer [8] points out, it is important 
that educators be able to deal with a wide range of problems, including ethical ones, such as the attitudes 
of students, the quality of the study programme and the course, academic honesty and integrity or 
privacy and control. 

This is the first paper in a series of related studies which present partial results of research surveys. For 
instance, Janigová and Zdráhalová [9] deal with the use of innovative elements of distance education in 
social work training in the period of the extraordinary measures from the perspective of students. 

2 METHODOLOGY 
The general objective (GO) of this contribution is to assess the advantages and disadvantages of 
distance forms of education from the perspective of social work educators from universities in the Czech 
Republic, in the period of extraordinary measures adopted by the government of the Czech Republic to 
prevent the spread of the new coronavirus. The data was collected using a quantitative research 
strategy, namely a questionnaire survey. Two specific objectives were set (SO):  

- SO1: What are the advantages of distance education from the perspective of teachers? 
- SO2: What are the disadvantages of distance education from the perspective of teachers? 

The questionnaire comprised 19 questions. It was created in the Survio environment, it was distributed 
electronically and respondents were allowed to answer anonymously. The questionnaire included open, 
closed as well as semi-closed questions. It was sent by email to 9 universities in the Czech Republic 
which offer social work training programs. There were 48 teachers who opened the questionnaire and 
the return rate was 66.67 %. 

The data below characterise the research sample. There was a total of 32 social work instructors 
participating in the survey (n = 32), 18 of which were female (56.3 %) and 14 were male (43.8 %). Three 
respondents had been working as teachers for less than 5 years and five more (15.6 %) had been 
teaching for five to ten years. Six respondents (18.8 %) had been active in education for eleven to fifteen 
years, seven respondents (21.9 %) for sixteen to twenty years and eleven (34.4 %) respondents have 
been teaching for more than twenty years. The respondents were social work instructors from 
universities across the Czech Republic. 

Table 1. Gender of the respondents. 

Gender Absolute number Relative number 

Female 18 56,3 % 

Male 14 43,8 % 

Total 32 100 % 
Source: original data 
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Table 2.  Length of teaching experience. 

Years spent as instructor Absolute number Relative number 

Less than 5 years 3 9,4 % 

5-10 years 5 15,6 % 

11-15 years 6 18,8 % 

16-20 years 7 21,9 % 

More than 20 years 11 34,4 % 
Source: original data 

The technique of open coding was used to enhance the analysis of answers to the open questions. The 
low number of respondents was a weakness of the project. The low number of respondents is 
understandable, considering its focus on a highly specific group – social work instructors at universities. 
There are approximately twelve universities offering social work training in the Czech Republic, which 
means that the majority of educators from these universities were invited to participate in the survey.  

3 RESULTS 
The questionnaire survey focused on social work educators from universities in the Czech Republic. 
This chapter deals with the fulfilment of the specific objectives concerning the teachers’ perception of 
the advantages (SO1) and disadvantages (SO2) of distance education. The findings are going to be 
further elaborated to formulate the conclusions of the present paper. 

3.1 What are the advantages of distance education from the perspective of 
instructors? 

The first specific objective is to identify the elements of distance teaching perceived as advantages by the 
instructors. The corresponding question in the questionnaire survey is an open one. The answers of the 
respondents were sorted into 11 main categories and the results are presented as a chart, for greater clarity. 

 
Figure 1. The advantages of distance education. 

Figure 1 shows the most prominent areas which the educators congruently considered to be advantages 
of distance education. The most frequent one was flexibility, mentioned by nine instructors in total. There 
were five educators who do not see any advantages in distance education. The same number of 
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respondents (i. e. five) regards timesaving as an advantage of distance education. Four educators give 
a positive evaluation of the possibility to teach from home and the same number stressed that they (and 
their students) do not need to commute to school. Three educators see an advantage of distance 
teaching in the prevention of the spread of COVID-19, which reduces the threat to risk groups, including 
clients of social services. This is an important point to realize. Two instructors regard distance teaching 
as a replacement of face-to-face teaching, whose availability is an advantage in itself, since no better 
alternative had yet been found. Two educators consider distance teaching an opportunity to acquire new 
competencies, which can be a significant benefit of distance education for instructors who had been 
teaching at the university for a long time. Another two instructors perceive the advantage of more space 
for individual approach to students. Faster means of communication and transmission of information 
were also mentioned by two instructors. There were fourteen more advantages mentioned by one 
instructor each, which included e. g. better conditions for students to prepare themselves for the course, 
better accessibility of the courses or greater responsibility on the part of the students. Students may also 
use modern technologies which facilitate discussions, which the educators also regarded as an 
advantage of distance education in comparison with the regular form. Another advantage given by the 
teachers is the contact with students itself; some describe distance teaching as a more suitable form for 
theoretical courses; the possibility of division of time between study and work; the preservation of 
teaching materials (video, recordings); general economic advantages (reduced operational cost, 
reduced travel expenses for educators and students etc.). 

3.2 What are the disadvantages of distance teaching from the perspective of 
instructors? 

The second specific objective focuses on the disadvantages of distance teaching perceived by 
educators. The corresponding question in the questionnaire survey is an open one. The answers of the 
respondents were sorted into 11 main categories and the results are presented as a chart, for greater 
clarity. 

 
Figure 2. The disadvantages of distance education. 

Figure 2 presents the disadvantages mentioned by two or more educators. The main disadvantage 
given by the greatest number of educators (fourteen in total) is the absence of personal contact and 
communication. We may consider this area to be crucial. Another six instructors see a disadvantage of 
distance teaching in the difficulty or impossibility of group work along with a lack of group dynamics.  
A related disadvantage mentioned by five instructors is a lower rate of interaction between students. 
Another five educators perceive distance teaching as more demanding for themselves. The respondents 
specify that higher demands are associated with the preparation for the course, evaluation of tasks as 
well as problems with testing the students’ knowledge in the virtual environment. Another disadvantage 
is a lack of immediate feedback, which was pointed out by four instructors. Three educators noticed that 
the system within which distance education takes place is often obscure for students and the students 
sometimes fail to understand the context of teaching. Another three instructors struggle with technical 
issues and the equipment that they need to communicate with students. The issues occur on the side 
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of the educator as well as the side of the students, which means that the contact between them becomes 
very fragile, making it impossible to deal with the subject matter in depth. The respondents also claimed 
that distance teaching is not suitable for certain specific courses, which had been cancelled for this 
reason. This disadvantage was perceived by two educators. It is interesting to note that one category, 
namely the suitability of distance teaching for theoretical courses, is mentioned in connection with the 
advantages as well as disadvantages by the respondents. The disadvantage can be paraphrased as 
the unsuitability of distance education for practical courses. Some of the respondents claimed that the 
distance form narrows the scope of teaching to theoretical courses only and the practical part is missing. 
More answers, each of which was given by a single instructor, include e. g. the disadvantage of restricted 
emotionality in the online environment, low support from the university management (for educators as 
well as students), the failure to share experience or the impossibility to combine good teaching with 
family life (the educators need to provide the courses and act as parents at the same time). Further 
disadvantages are connected with prolonged work at the computer, which, besides being  
a disadvantage in itself, causes further issues, such as health problems, laziness and addiction to the 
computer or the internet. The online environment also creates more opportunities to cheat for the 
students, which is a result of the lack of contact between the educator and students and the identity of 
the students is considerably restricted. 

4 CONCLUSIONS 
The objective of the research was to assess the advantages and disadvantages of distance teaching as 
described by social work educators from universities in the Czech Republic in the period of emergency 
measures. University educators were invited to answer open questionnaire questions asking about the 
advantages and disadvantages of distance teaching. 

The answers related to specific objective 1 (SO1) revealed the advantages of distance education 
perceived by the instructors. The most significant point of agreement among university educators is that 
an advantage of distance education is flexibility, which allows the students to gain advantages 
incompatible with face-to-face education, e. g. to combine their study with employment, which had 
previously been possible only for students studying in the combined form of education. The new situation 
means that students from the full-time programme as well as the combined programme have become 
able to gain practical experience in the field of social work, which is very important. Other advantages 
connected with flexibility are the possibility to teach from home and time-saving, which were congruently 
stated by several educators.    

Considering the size of the research sample, there was a relatively high number of respondents who 
are not aware of any advantages of distance education and focused only on its disadvantages, which 
were the subject of specific objective 2 (SO2). These disadvantages are extremely serious especially in 
the context of social work training. The absence of personal contact, group work, mutual interaction or 
the lack of immediate feedback can affect future generations of social workers. These workers will 
perhaps excel at manipulation with modern technology in the online environment but there might be  
a risk that they will not feel good in personal contact or that the long period of isolation will make them 
incapable to manage it at all.  Returning to distance teaching and the instructors themselves, it is 
apparent that instructors are faced with a difficult requirement, namely to provide a sufficient alternative 
to face-to-face teaching. This makes the preparation of courses significantly more demanding. The 
educators are aware that they have to spend more time on the preparation for the course as well as on 
arrangements like the creation of virtual teams, which have to work properly. Despite their efforts, they 
have been incapable of building sufficient group dynamics and interactions which would ensure proper 
motivation comparable with face-to-face teaching. The educators sometimes expressed contradictory 
views. Some considered working from home a significant advantage, however, others perceived it as  
a disadvantage, finding the home environment uncomfortable because of the clash of the role of the 
teacher and parent. As school closure for epidemiological reasons in the Czech Republic concerned all 
schools, the educators stayed home with their children, who needed adequate support and assistance 
with their classes. Another point of disagreement were discussions. A part of the respondents reported 
positive experience with discussions but others experienced the opposite. One of the respondents 
pointed out that there is a difference between students from the combined as opposed to the full-time 
program – the advantages of distance learning prevail in the case of the combined form. It is obvious 
that the quality of discussions is influenced by personal maturity as well as professional experience. It 
is important for the educators to be aware of all the advantages and disadvantages and to work with 
them individually in their relationship to students, to themselves but also the management of the 
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university, which does not always provide sufficient support to educators nor students, as was noted in 
connection with SO2. 

The analyses of the answers related to the specific objectives led us to the fulfilment of the general 
objective (GO). The findings may be summarized as follows: 

• There are more disadvantages than advantages to distance teaching according to the educators. 
• The elements considered to be advantages by the educators include flexibility, time-saving, work 

in home environment or the possibility for the students to combine study and employment. 

• The main disadvantages given by instructors from the field of social work are the absence of 
personal contact, group work, immediate feedback and mutual interaction. 

The assessment presented above leads us to observe that university educators in the field of social 
work regard the disadvantages of distance teaching as more substantial than the advantages. We may 
state that they perceive distance teaching as unsuitable for social work training because it lacks the 
fundamental elements (personal contact, feedback, group work etc.). These elements are regarded as 
important to students in the field of social work, because these students in particular need courses 
involving self-reflection or supervision, which the educators claim to be impossible to provide in 
appropriate quality in distance education. It would be interesting to compare the educators’ opinion on 
distance forms of education with the students’ point of view.  
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Abstract 
The modern information space imposes new requirements on the competencies and knowledge of the 
modern young professionals in a university environment. Information literacy, media and intellectual 
property literacy are becoming mandatory components of the knowledge of experts in the information, 
public and social environment. 

Rapidly evolving information technologies and the Internet are seriously challenging intellectual property 
(IP) rights. As a set of legal norms for regulating public relations in connection with the creation, 
recognition, legal protection and use of intellectual results and other intangible goods, IP has an 
increasingly key place in public relations. The importance of IP in the modern world goes far beyond the 
protection of the creations of the mind, as it affects all aspects of the economic and cultural life of modern 
society. Today, the one who creates, stores, uses information has an advantage, and this advantage is 
much more decisive than that of the holder of property rights. 

The main goal of the research presented in this paper is to realize a bibliographical overview of 
information sources in the field of intellectual property literacy, to study and systematize all discovered 
documents and as a result to develop a bibliographic database providing access to a large volume of 
bibliographic data or full text of resources related to the subject. 

The methodology applied for the realisation of the study includes instruments for observation, search, 
systematisation, summary, and analysis of traditional as well as electronic information sources –
bibliographic and full-text databases, publishing, and library catalogues. 

The research presented in the paper is part of the implementation of a research project entitled “A 
Conceptual Educational Model for Enhancing Information Literacy in a University Information 
Environment”. The main goal of the project is to systematically and purposefully study issues related to 
increasing information literacy in the university information environment in the humanities and social 
sciences, both among students and among tutors in Bulgaria, by creating and testing an educational 
model for increasing information literacy, in particular of the intellectual property competence, through 
which the identified gaps during the research will be resolved. The project was won in the Competition 
for financial support of basic research projects – 2019, organized by the National Science Fund of the 
Ministry of Education and Science of the Republic of Bulgaria, with Contract № KP–06–Н35/10 from 
18.12.2019, led by Prof. DSc. Stoyan Denchev. 

In summary, this paper, as well as the presented research project, aim to emphasize the key importance 
of information literacy, media, and intellectual literacy today, to contribute to the accumulation of 
research materials that find application in updating existing curricula related to studying intellectual 
property and their direct involvement in the educational process in the university environment. As a 
result, university education will adequately meet the current requirements of participants in the modern 
information environment. 

Keywords: intellectual property literacy, intellectual property, information literacy, university 
environment, research project. 

1 INTRODUCTION  
We live in a time when everything happens on the go. The world has changed, the way of communication 
is now through modern digital technologies, where information flows at extremely fast speeds. The ability 
to use information resources has become key to the successful realization of graduating students. The 
constantly changing environment requires constant acquisition of new knowledge, upgrading and raising 
the qualification to build highly educated staff, community leaders and leaders in the profession. In the 
conditions of increasing competition, information literacy, media culture and partner interpersonal 
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relationships based on innovations play a significant role in today’s everyday life. Globalization has 
entered everyday life and turned communication between people into unprecedented continuity and 
closeness – one clicks at any moment of the day. 

The modern information space imposes new requirements on the competencies and knowledge of the 
modern young professionals in a university environment. [1] Information literacy, media and intellectual 
property literacy are becoming mandatory components of the knowledge of experts in the information, 
public and social environment. With the change of human life, labour and its importance in the modern 
economy have changed. Modern economists define labour not only as a major factor in production, 
capital, land, and finance, but also as a term that includes people’s physical, intellectual skills and efforts. 
[2] The accelerated development of computer and communication equipment and technologies creates 
the basis of Internet technologies, which are rapidly entering all areas of today’s world. The basis of 
Internet technologies is the creation and storage of large amounts of information, its transmission at a 
distance and quick and easy access by all who are interested and need or have it. [3] 

Rapidly evolving information technologies and the Internet are seriously challenging intellectual property 
(IP) rights. As a set of legal norms for regulating public relations in connection with the creation, 
recognition, legal protection and use of intellectual results and other intangible goods, IP has an 
increasingly key place in public relations. The importance of IP in the modern world goes far beyond the 
protection of the creations of the mind, as it affects all aspects of the economic and cultural life of modern 
society. [4] Today, the one who creates, stores, uses information has an advantage, and this advantage 
is much more decisive than that of the holder of property rights.  

In the conditions of constant digitalization and the growing sea of information, the need to store the 
databases with information sources in reliable and easily accessible arrays is becoming more and more 
aware. The collected and arranged information will exist in the form of useful activity that satisfies various 
public needs and requirements. This work as an information service is a product of spiritual culture 
because it has an intellectual character according to V. V. Brezhneva and V. A. Minkina [5], helps the 
user, expands his opportunities for uniqueness, accumulation or just learning or entertainment. 

Confidence in technologies in modern student society is at a very high level. It goes along with the desire 
to instantly reach the desired information and the belief that this skill creates competent and effective 
professionals. For all this to become a fact, you need literacy to use reference and bibliographic tools 
on the Web, the ability to create them and evaluate their usefulness. Intellectual property literacy as a 
part of information literacy at university environment is in the focus of attention and research interests 
of a group of researchers from the University of Library Studies and Information Technologies – Sofia, 
Bulgaria, who are developing a research project aimed at researching these problems. The main goal 
of the research presented in this paper is to realize a bibliographical overview of information sources in 
the field of intellectual property literacy, to study and systematize all discovered documents and as a 
result to develop a bibliographic database providing access to a large volume of bibliographic data or 
full text of resources related to the subject. 

2 A RESEARCH PROJECT ENTITLED “A CONCEPTUAL EDUCATIONAL 
MODEL FOR ENHANCING INFORMATION LITERACY IN AN UNIVERSITY 
INFORMATION ENVIRONMENT” 

The research project entitled “A Conceptual Educational Model for Enhancing Information Literacy in an 
University Information Environment” was won in the Competition for financial support of basic research 
projects – 2019, held by the Bulgarian Science Fund with the Ministry of Education and Science of the 
Republic of Bulgaria, Contract № KP–06–Н35/10 from 18.12.2019, led by Prof. DSc. Stoyan Denchev. 

The main goal of the project is to systematically and purposefully study issues related to increasing 
information literacy in the university information environment in the field of humanities and social 
sciences, both among students and among teachers in Bulgaria, by creating and testing an educational 
model for increasing information literacy, of the intellectual property competence, through which the 
identified gaps during the research will be resolved. The involvement of scientists from the Old Continent 
and Australia allows the study of the issue to reach an international scale. 

The expected results from the implementation of the project are in several main directions: 
• Collection, systematization, and analysis of empirical data, outlining a clear picture of the current 

state of information literacy, in particular intellectual property literacy in the university information 
environment. 
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• Use of multidisciplinary scientific and educational tools will result in increasing the research 
potential of PhD and postdoctoral students participating in the project. 

• Accumulation of research material that will find application in updating the existing curricula 
related to the study of intellectual property and direct application in the educational process. 

• Improvement of the material and technical provision of the basic institution for conducting 
research and their promotion. 

• Realization of the goals set in the project will contribute to the development of science, culture 
and education of the Bulgarian society and ensuring their duration and durability over time. 

• Upon successful completion of the project, it will contribute to the increase of good practices in 
the field of research and will be ready to share the experience and results gained during the 
project. 

• Through the holding of national seminars with international participation, presentations of the 
books published under the project, as well as the holding of master classes and workshops, the 
fundamental knowledge will reach a wide range of users. 

• The project is in line with the objectives of the National Strategy for Development of Research in 
Bulgaria and is in full compliance with the objectives of the program “Horizon 2020” of the EC, as 
its objectives undoubtedly fit into the network approach to study intellectual property aspects 
within view of the national identity and the raising of the culture of the society. 

Culture is a public good that requires a serious and responsible attitude, which is the reason for the 
increasing discussion of the topics of national cultural identity and the European cultural space as a 
“meeting place” of different cultures, which must build in the process of dialogue a common European 
identity based on shared values. The debate is a natural continuation of the content of Art. 167 (1) and 
(2) of the Treaty on the Functioning of the European Union (TFEU). [6] It is in this perspective that the 
assertion of national cultural identity presupposes the implementation of projects, policies and programs 
that raise the culture of society on issues related to raising information literacy, including intellectual 
property, and encourage creativity and innovation, providing access to cultures and creative 
achievements created and/or inherited from the past. 

The role and place of creativity and innovation for modern societies have been repeatedly reaffirmed in 
various strategic documents, including the Europe 2020 A strategy for smart, sustainable and inclusive 
growth /COM/2010/2020 final/ and the European Commission’s Green Paper on Unlocking potential of 
cultural and creative industries, which in turn, placed on a strong, competitive and diversified industrial 
base, with a view to building a society and economy of knowledge, creativity and innovation, are a 
common goal of the European Union, which implies a differentiated approach social, economic, cultural 
and educational disparities between Member States. The future of the culture of society presupposes 
the development of new forms and policies that will change the current ones. Achieving such a state of 
society’s culture requires the support of strategically important initiatives such as preserving and 
promoting cultural diversity, creative mobility, protection of intellectual property, as well as increasing 
the intellectual property literacy of society, creating conditions for the development of cultural and 
creative industries, quality education in the field of cultural, information and creative industries. 

This draft proposal is fully in line with both the already mentioned strategic documents and the National 
Research Strategy 2017-2030, as it sets two main goals: to study the current state of intellectual property 
literacy in the university information environment among students and teachers, by provoking a civil 
debate related to raising the culture on issues related to intellectual property literacy among academic 
circles – something that is extremely timely and necessary. 

3 METHODOLOGY OF BIBLIOGRAPHICAL OVERVIEW 
The implementation of the described project requires the preparation of a scientific bibliographic study 
on the topic of the project. The conducted research is a result of Activity 2.1: Organization of 
bibliographic research and establishment of the level of elaboration of the researched problem, part of 
Work package 2: Development of a methodical model for information provision of the project. 

The main goal of the bibliographic research is related to part of the goals of the described project, 
namely, to study the existing information sources on the topic of the research project and to establish 
the level of information provision in the field of intellectual property literacy as a part of information 
literacy at university environment. 
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The bibliographic research is carried out according to a specially developed methodology for thematic 
bibliographic research of information sources. To achieve maximum full scope and relevance in the 
search for publications, 9 main thematic areas have been identified: 

• Information literacy. Information competence. Information skills. University environment. 

• Legal literacy. Legal jurisdiction. Intellectual Property Literacy. 
• Intellectual Property. Copyright and related rights. Copyright literacy. 
• Information Law. Intellectual Property Crimes. Plagiarism. Piracy. Compulsive co-authorship. 

Counterfeiting. 

• Intellectual Property Training. Copyright Training. 
• Regulatory Documents. Standards for Information Literacy. Conventions and Directives on 

Intellectual Property.  

• Media literacy. Ethical and legal use of information. 

• Copyright Literacy in Media. 
• Regulatory Documents in Media. Standards and Codes. 

The scope of the study has 5 main dimensions: 

• Type of sources covered in the study – monographs, collections, papers, electronic 
publications. 

• Time scope of the survey – sources published in the period 2010 – 2020 were examined, as 
the restriction of the lower limit year aims to keep the found sources as up to date as possible. 

• Location of the sources – catalogues of publishing houses, catalogues of scientific and 
university libraries, electronic sites, official websites of institutions, depositories, DOAJ – Directory 
of Open Access Journals. 

• Geographical scope of the study – Bulgaria, Australia, Europe, USA, etc. 

• Language of the sources – English and Bulgarian. 

In the following sections of this paper are presented some of the results of the research, as the team 
that conducted the research has no claims to absolute completeness and continues to work on the 
research of literature sources on the topics described. 

4 RESULTS: A BIBLIOGRAPHICAL OVERVIEW OF INFORMATION SOURCES 
IN THE FIELD OF INTELLECTUAL PROPERTY LITERACY AS A PART OF 
INFORMATION LITERACY AT UNIVERSITY ENVIRONMENT 

Approximately 2,900 bibliographic records have been found from the studies of information sources 
conducted so far in the respective thematic areas of the study. The project team has set itself the 
ambitious task to systematize the information found and to develop an electronic bibliographic database, 
with free access, available from the project website: ipl.unibit.bg. 

4.1 Information sources in the field of: Information literacy; Information 
competence; Information skills; University environment; Legal literacy; 
Legal jurisdiction; Intellectual Property Literacy  

Information resources in the thematic area: Information literacy; Information competence; Information 
skills; University environment; Legal literacy; Legal jurisdiction; Intellectual Property Literacy are 
relatively well developed. From the analyses of the accessed literature, it can be concluded that the 
areas of Information literacy, Information competence and Information skills are the best provided with 
information. It is also impressive that the number of publications in the studied areas is increasing with 
each passing year, which speaks of the increasingly important place that the studied issues occupy in 
the public, scientific and educational space today. 

The intersection of information literacy, intellectual property literacy and the university environment are 
library institutions that play a significant role in both ensuring the copyright literacy of students, PhD 
students and even teachers and researchers, and to protect the right of access to information and 

4379



 

 

knowledge of the listed groups. Library experts seek a balance between the rights of authors of works 
and the rights of readers. This is the reason why one of the major library associations works extremely 
actively on the topics we are interested in – The Association of College and Research Libraries. 

The Association of College and Research Libraries, a division of the American Library Association, 
is a professional association of academic librarians and other interested individuals. It is dedicated to 
enhancing the ability of academic library and information professionals to serve the information needs 
of the higher education community and to improving learning, teaching, and research. The association 
serves librarians in all types of academic libraries at the community college and university level and 
serves librarians that work in comprehensive and specialized research libraries. A very significant part 
of the activities of the Association is dedicated to information and copyright literacy, which gives us 
reason to recommend in this bibliographic study the entire site of the organization and especially a few 
essential links from it: 

- ACRL Framework for Information Literacy for Higher Education. 
- ACRL Framework for Information Literacy WordPress Website. 
- ACRL Framework for Information Literacy Sandbox. 
- ACRL Framework for Information Literacy Listserv. 
- ACRL Workshop: Engaging the ACRL Framework. 
- ACRL Framework for Information Literacy Advisory Board. 
- ACRL Student Learning and Information Literacy Committee. 
- Framework Events, Workshops, & Conferences. 
- Information Literacy Events, Workshops, & Conferences. 

A specific edition of ACRL that deserves attention in this article is ACRL Framework for Information 
Literacy Toolkit.  It was initially launched in 2017 by the ACRL Framework for Information Literacy 
Advisory Board to support professional use and understanding of the Framework. The Framework 
Toolkit is intended as a freely available professional development resource that can be used and 
adapted by both individuals and groups to foster understanding and use of the ACRL Framework for 
Information Literacy for Higher Education. All materials that are prepared for and directly part of the 
toolkit is made available under a Creative Commons Attribution-Non-commercial (CC-BY-NC) license. 

ACRL’s Framework for Information Literacy in Higher Education is a valuable tool for librarians working 
with faculty in developing curriculum that integrates information literacy into the disciplines. Faculty-
Librarian Collaborations: Integrating the Information Literacy Framework into Disciplinary 
Courses is another symbolic publication with authors Michael Stöpel, Livia Piotto, Xan Goodman, 
Samantha Godbey, which collects chapters, case studies, and lesson plans detailing why these 
collaborations are important, how to develop and execute them, specific lesson plans, and ideas for 
assessing their effectiveness. 

Another valuable edition, republished 10 times already, is Intellectual Freedom Manual, Tenth Edition 
by Martin Garnar and Trina Magi. Using up-to-date thematic rankings and summaries to help readers 
find information quickly, this guide offers valuable support to anyone with an important mission to 
preserve intellectual freedom. 

4.2 Information sources in the field of: Intellectual Property; Copyright and 
related rights; Copyright literacy; Information Law; Intellectual Property 
Crimes; Plagiarism. Piracy; Compulsive co-authorship; Counterfeiting 

During the analysis of the findings in the bibliographic search in this thematic area, a number of 
publications were highlighted, the first of which is „Intellectual property rights and the 
competitiveness of academic spin-offs“ by А. Aurora, C. Teixeira, Cátia Ferreira, published in Journal 
of Innovation & Knowledge in 2019. The paper assesses the direct and indirect impact of IPR protection 
mechanisms on the competitiveness of companies, particularly those whose creation and existence is 
often attributed to high technology/knowledge intensity. Through a direct survey targeting start-ups 
located in S&T parks and incubators, the paper assesses the direct and indirect impact of IPR protection 
mechanisms. Logistics estimations based on a sample of 48 Portuguese companies suggest that, 
considered globally, formal IPR protection is detrimental to the companies’ competitiveness. The results 
indicate that the use of informal protection mechanisms, such as lead time and trade secrets, fosters 
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the companies’ competitiveness, whereas the use of formal protection mechanisms patents, 
trademarks, and geographical indications, negatively impacts on competitiveness. 

The focus of the second essential article „The impact of digital copyright law and policy on access 
to knowledge and learning“ by Т. Pistorius, & О. Mwim from 2019 is how to attain a balance between 
the need to promote access to works and therefore knowledge and learning, on the one hand, and the 
protection of the interests of copyright holders, on the other. The findings of this article suggest a need 
for possible countermeasures in promoting knowledge and literacy through legislative reform that 
address the needs of creators and users in developing communities. The authors conclude that TPMs 
may hinder data literacy, access to works, teaching, and learning, particularly in developing 
communities. For example, recent attempts to revise South African copyright law have not attained a 
balanced approach. 

The paper “Copyright Literacy and the Role of Librarians as Educators and Advocates“ by J. 
Secker, C. M. Morrison, and I. L. Nilsson, published in 2019 in Journal of Copyright in Education & 
Librarianship recognizes the value in national library associations and international organizations such 
as IFLA and Electronic Information for Libraries (EIFL) taking a lead in promoting copyright education 
initiatives to strengthen their advocacy role. The paper also argues for a more critical and universal 
approach to copyright education so that this work is extended beyond the library sector. 

The paper „Criminal Copyright Infringement: Forms, Extent, and Prosecution in the United 
States“ by I. Vasiu and L. Vasiu published in 2019 in University of Bologna Law Review highlights the 
importance of copyright industries for the developed economies and argues that criminal copyright 
infringement is a widespread offense, producing major economic losses for stakeholders, negatively 
impacting creativity, and raising significant cybersecurity and rule of law concerns. The article explains 
why there is a need for criminal protection of copyright protection and outlines the U.S. framework. 
Based on the number of cases brought to courts versus the criminal copyright infringing reports and 
estimates, the article concludes that this criminal phenomenon is significantly under-prosecuted and 
proposes several measures that could improve the criminal protection of copyrighted works.  

The study „The acquisition of paraphrasing and its impact on teaching and learning quotations 
to avoid plagiarism“ by the researchers Irena Ardelia, Yanu Rarasati & Indraning Tiyas published in 
Getsempena English Education Journal  wants   to   provide   several   analysis   of   literature   reviews   
about   the acquisition of paraphrasing, teaching, and learning quotations to avoid plagiarism, and also 
its impact on teaching and learning.  The result of this study are the concepts of paraphrasing acquisition, 
impacts on teaching and learning quotations, and some suggestion or ways in avoiding plagiarism. 

Through a real-life case, the paper „Unconsented acknowledgments as a form of authorship abuse: 
What can be done about it?“ by М. Koljatic from 2020 explores the issue of unconsented 
acknowledgments and makes recommendations to prevent its occurrence, thereby promoting research 
integrity. Prevention and control of acknowledgment abuse should be feasible if large publishing 
conglomerates commit to it. The message should be that written acknowledgment consent is a 
requirement for publication. If enforced, this practice would be a small yet important step toward building 
a research culture of greater integrity. 

The monograph “Integration of Intellectual Property Education in the University Information 
Environment“ (in Bulgarian) by Tereza Trencheva, published in the middle of 2020 is devoted to a set 
of issues related to the integration of intellectual property (IP) in the university information environment. 
The significance of the research is determined by the place and role of IP in the discourse of the modern 
information society. The adopted structural model includes an introduction, three chapters, a conclusion, 
a bibliography, a reference apparatus, a summary in English and appendices. The monograph presents 
the concept of IP, giving a brief overview of the historical development, nature, and scope of IP, and 
paying special attention to limiting the terms “defence” and “protection”. The basic concepts, 
characteristics, subject, system, and sources of intellectual property law are considered. The legal 
framework of IP is presented, focusing on the sources of IP law at.  

The first monograph of its kind in Bulgaria, “Intellectual property“, published in 2011, written by 
prominent practicing judges, examines both the international legal aspects in this area of law and each 
text of the Criminal Code related to this type of crime. A parallel has been drawn between domestic the 
three main levels – international, European, and national. The three main groups of rights are presented 
in detail – the rights to objects of copyright, the rights related to copyright and the rights to objects of 
industrial property, and the main differences between them are highlighted. The role of IP as part of 
information literacy in a university information environment is theoretically clarified. The contribution of 
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ULSIT in the integration of IP in the university information environment is highlighted, as the Model for 
IP training in ULSIT is derived. 

4.3 Information sources in the field of: Intellectual Property Training; 
Copyright Training; Regulatory Documents; Standards for Information 
Literacy; Conventions and Directives on Intellectual Property 

In this thematic area the analysis is made according to the studied subtopics. The sub-topic Intellectual 
Property Training contains publications in various databases, catalogues and scientific journals such 
as Journal of Technology Management & Innovation, Journal of Copyright in Education And 
Librarianship, Nordic Journal of Information Literacy In Higher Education, Communications in Computer 
and Information Science, The Journal of World Intellectual Property, International Journal of Learning, 
Teaching and Educational Research, American University International Law Review. Some of the 
articles are presented at international scientific conferences: International Conference on Social Science 
and Contemporary Humanity Development, International Conferences the Future of Education. 
Impressive monographic studies include: Tereza Trencheva – Integration of Intellectual Property 
Education in the University Information Environment (2020); John Kiggundu – University 
Education and Intellectual Property in the Digital Era: Whither Botswana? – Digital Economy 
Innovations and Impacts on Society (2012). Scientific articles in this thematic area predominate, and 
we recommend the following articles: Tereza Trencheva, Sabina Eftimova – Intellectual Property and 
Universities in Bulgaria (2012), Tereza Trencheva, Tania Todorova – Model of formal training in 
intellectual property for library and information managers (2013), Ana Maria Nunes Gimenez, Maria 
Beatriz, Machado Bonacelli, Ana Maria Carneiro – The Challenges of Teaching and Training in 
Intellectual Property (2012); R. B. Papirnyk, P. H. Yevsieieva, V. A. Babenko – Teaching “Intellectual 
Property” in the Institutions of Higher Education of Construction Profile as an Important Factor 
for the Formation of New Technical Élite of Ukraine (2020); Dra. Yordanka Masó Dominico, 
Strategies to Teach Intellectual Property in Universities (2018); Liang, J.S., Meng, J.P., Ding, Y., 
Wang, L.J., Liang, G.C., University Education of Intellectual Property for Innovation Talents of 
Science and Technology in Functional Material Industry (2010). 

The study in the sub-topic Copyright Education was also conducted in international databases, 
scientific journals, library catalogues, digital libraries at scientific conferences such as ALIA National 
Conference, International Conference on Business Management, Innovation, and Sustainability, 
Rutgers Computer & Technology Law Journal, International Journal of Law and Information Technology, 
European Journal of Law and Technology and other. There are 20 textbooks, as an example of a well-
systematized textbook is the “Understanding Copyright: Intellectual Property in the Digital Age: 
Intellectual Property in the Digital Age” by Bethany Klein, Giles Moss, and Lee Edwards (2015). The 
search found 10 monographs, 2 electronic editions and 67 articles. Our search found the following 
interesting scientific articles related to copyright education: Chris Morrison and Jane Secker – UK 
Copyright Literacy Survey: summary report. Project report (2015); Tim Padfield – Copyright for 
Archivists and Records Managers (2019); Guy, J., McNally, M., Joseph, K., Sheppard, A., & Wakaruk, 
A. - Strengths and Limitations of Open Educational Resources to Advance Copyright Literacy 
(2019), Denoncourt, J., “Using Film to Enhance Intellectual Property Law Education: Getting the 
Message Across” (2013). Thematic publications have been found in the collections Intellectual 
Property in Universities – Creativity: The Next Generation (2013); IP Training Institutions. The results 
show that research on copyright training practices is being conducted worldwide. 
Regarding the demand in the sub-topic Normative documents related to intellectual property, the 
following books stand out with their value: EU Copyright Law, edited by Irini Stamatoudi, Paul 
Torremans, William S. Strong (2014); The Copyright Book: A Practical Guide (2014); Graham P. 
Cornish – Copyright: Interpreting the Law for Libraries Archives and Information Services (2015); 
Bernd Justin Jütte – Reconstructing European Copyright Law for the Digital Single Market : 
Between Old Paradigms and Digital Challenges (2017). One of the latest studies we recommend is 
by Anthony Giannoumis, Wondwossen Mulualem Beyene – Cultural Inclusion and Access to 
Technology: Bottom-Up Perspectives on Copyright Law and Policy in Norway (2020). 

When searching for sources related to the sub-theme Standards for information literacy, we found 
11 textbooks, 59 monographs, 10 collections, 31 articles. A Google search also found many electronic 
resources such as: Swiss Information Literacy Standards. Educational publications that make an 
impression are David Brier and Vickery Kaye Lebbin – Teaching Information Literacy through Short 
Stories (2016); Carolyn Caffrey Gardner, Elizabeth Galoozis, and Rebecca Halpern – Hidden 
Architectures of Information Literacy Programs: Structures, Practices, and Contexts. (2020). The 
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following monographic studies also stand out: Fabiola Cabra-Torres, Gloria Patricia, Marciales Vivas, 
Harold Castañeda-Peña, Jorge Winston Barbosa-Chacón, Leonardo Melo González and Oscar Gilberto 
Hernández Salamanca – Information Literacy in Higher Education : A Sociocultural Perspective 
(2020); Patrick Ragains – Information Literacy Instruction That Works : A Guide to Teaching by 
Discipline and Student Population (2020); Katherine O'Clair and Jeanne R. Davidson – The Busy 
Librarian's Guide to Information Literacy in Science and Engineering (2012); Kim Baker – 
Information Literacy and Cultural Heritage : Developing a Model for Lifelong Learning  (2013); 
Jane Secker and Emma Coonan – Rethinking Information Literacy : A Practical Framework for 
Supporting Learning (2013), Emilee Mathews – Profiles of Best Practices in Teaching Information 
Literacy Online (2019); The following publications also offer very useful information: Patricia Iannuzzi 
– Information Literacy Competency Standards for Higher Education (2000) and scientific journals, 
including papers from the European Conference on Information Literacy  (ECIL). 

A search in the sub-topic Conventions and Intellectual Property Directives revealed 49 scientific 
papers and 30 electronic resources. From the results we can conclude that the scientific community 
contributes with analyses of the regulatory framework of intellectual property in any innovation or change. 

4.4 Information sources in the field of: Media literacy; Ethical and legal use of 
information; Copyright Literacy in Media; Regulatory Documents in Media; 
Standards and Codes  

The last thematic area: Media literacy; Ethical and legal use of information; Copyright Literacy in Media; 
Regulatory Documents in Media; Standards and Codes is relatively the least developed, fewer literature 
sources have been found in it compared to the other fields. But on the other hand, here is a key 
information resource for intellectual property literacy, which combines several subtopics of our 
information study, mostly advocating regulatory documents, standards and codes and ethical and legal 
use of information – WIPO Lex Database.  

The World Intellectual Property Organization (WIPO) is the global forum for intellectual property (IP) 
services, policy, information, and cooperation, established in 1967. It is a self-funding agency of the 
United Nations, with 193 member states, with a mission to lead the development of a balanced and 
effective international IP system that enables innovation and creativity for the benefit of all. WIPO 
experts create WIPO Lex Database. WIPO Lex provides free of charge access to legal information on 
intellectual property from around the world. The WIPO Lex Database Search gives access to 49000 
legal documents in 3 main collections: Laws, Treaties, and Judgments. [7] Extremely valuable is the 
Member Profile section – Laws, Treaties, and Judgments, which is a List of Members with IP laws and 
regulations or rules, IP Treaties, and IP Judgments, that includes 199 member countries and allows you 
to search by Member State and provides all documents related to it. Gathering so many documentary 
resources in one place, WIPO Lex has become an invaluable information base for anyone interested in 
the legal basis of intellectual property. 

No less useful and important are the specialized periodicals, reflecting the innovations in the field of the 
considered issues, among which we can single out:  

- WIPO Journal.  
- Journal of Intellectual Property Law & Practice.  
- The Journal of World Intellectual Property. 
- Journal of Intellectual Property Law. 
- The International Journal of Intellectual Property Management. 

In connection with the sub-topic Ethical and legal use of information, we cannot fail to mention the 
research project “Copyright Policy of Libraries and Other Cultural Institutions”, implemented by a team 
of scientists from the University of Library Studies and Information Technologies (BULGARIA), led by 
Prof. DSc. Tania Todorova. The main goal of the project is to study the issues related to copyright policy 
in library and cultural institutions in Bulgaria, as well as in other European countries, and through 
analyses, comparisons and summaries to reach: new scientific products; new curriculum in academic 
programs and for the purposes of continuing education; proposals for updating the existing legislation; 
preparation of practical-applied models of copyright policy for library, educational and cultural 
institutions, corresponding to the modern information environment and to the specifics and needs. As a 
result of this project, a few papers were published, and in 2013 an extremely useful bibliography was 
published: Publications on copyright norms and policies of library, educational and cultural 
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institutions: Thematic bibliography, which summarizes about 3200 bibliographic records on the 
project and offers a rich a set of indicators and approaches to information retrieval. 

And since this subtopic also includes the issues about Media literacy, in the following lines we will 
present several new and current publications in this field. The first monograph published in May 2021 
was Media Literacy in Action: Questioning the Media by Renee Hobbs. Covering a wide range of 
topics including the rise of news partisanship, algorithmic personalization and social media, stereotypes 
and media addiction, advertising and media economics, and media influence on personal and social 
identity, Renee Hobbs helps students and not only to develop the lifelong learning competencies and 
habits of mind needed to navigate an increasingly complex media environment. 

Another publication that also addresses the ethical use of the media is Media Ethics: Issues and 
Cases, Ninth Edition by Philip Patterson, Lee Wilkins and Chad Painter. This edition is a compilation of 
60 different cases to help young people prepare for the ethical situations they will face in their media 
careers. Ninety percent of the cases are based on actual events, and authors from many institutions 
and media outlets contributed both real-life and hypothetical cases. The book has a strong focus on 
ethical theory and practice, the implications of digital content throughout multiple media industries and 
platforms, fake news, technological invasions of privacy, the blending of entertainment, infotainment, 
and news. Each chapter has been revised to include the most relevant research and opinions on specific 
topics in the field, including more attention to the emerging ethical theory in the field of privacy, truth-
telling, and the political role of the media. 

5 CONCLUSIONS 
The paper reinforces the importance of understanding the key role of information literacy in the 21st 
century, where digital reference services are a daily activity for all. Life 24/7 online has paved the way 
for innovation in every field. Those who still believe that everything on the Web is free should be 
educated in the first courses of their higher education, that intellectual work is a high-quality and highly 
qualified work that deserves high praise. This could be achieved through training courses in information 
literacy, intellectual property, copyright, as well as by creating skills for collecting, processing, 
disseminating, storing, and using information from bibliographic and information sources. The demand 
and use of resources are constantly growing and becoming more complex. In the era of new knowledge, 
where intellectual qualities are transformed into a competitive force with new value, higher education is 
becoming an increasingly valuable foundation.  

The training courses are the basis for building standards for high-quality specialists in the information 
society, where the librarian and the information technologies specialist are already in inseparable 
convergence. The young people trained in this way will be the information managers of knowledge in 
the digital environment – those who will build the new relationships and culture of the information society 
as part of the innovation of knowledge. 

Information literacy is a skill for flexible communication, the ability for effective cooperation and mutual 
respect, creative teamwork, and shared responsibility. [8] The man of the 21st century works with 
information from various sources, often hesitant whether to trust it or to check it several times. To be 
sure that it will be useful to him, he must know and apply the legal and ethical norms when working with 
it. The information skills of the Wi-Fi generation include effective access to information, critical evaluation 
of the information found and its competent use. 

At the crossroads between the “digitally born” and the “digital immigrants”, integrating the skills of the 
former into existing university courses is a challenge. If the focus so far has been on fundamental 
theoretical concepts, then the new disciplines must be oriented towards knowledge and skills applicable 
in real life, where intellectual work, critical thinking, creativity are valued.  

The 21st century welcomes with open arms those who have acquired “know-how” and are flexible and 
adaptable in the new world. These qualities must be formed in a university environment purposefully. 
The disciplines, in addition to being digitally presented, must meet the new needs of the labour market, 
such as creative thinking, communication, information and media skills.   
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Abstract 
Introduction: Intellectual Property (IP) training has become more widespread and influential in the last 
two decades. Although IP training programs have become more widespread and important, so far, they 
have not attracted much scientific attention from researchers in this field who are interested in global 
policy and practice in the studied area. Despite this gap, the activities of some organizations working in 
this field, especially the World Intellectual Property Organization (WIPO), the European Union 
Intellectual Property Office (EUIPO) and the European Patent Office (EPO) attracted considerable 
criticism, justified or not. The actual or perceived deviations and shortcomings in IP training programs, 
along with many other things, have contributed to the incentives for reform of IP training for non-
specialist lawyers. This paper will focus on distance learning courses, which are gaining popularity, 
given the new reality in which modern society finds itself. 

Presentation: Distance learning is essential, especially nowadays, mostly because of its flexibility. Due 
to the global pandemic distance learning becomes top choice for career development and professional 
growth, but it is also prior in university education. Considering the fact that IP is sustainable part of the 
society, it should also be examined and taken into account. These IP rights are vital for the business, 
as they cannot only be used to protect someone’s own inventions, but also provide valuable business 
instruments that can be commercially exploited.  

The goal: The paper aims to make an international overview of the good practices of distance learning 
courses proposed by WIPO, EUIPO and EPO. The analytical overview is based on different criteria, 
which the authors of this paper are based including level of knowledge (general or advanced course), 
tutored/not tutored, cost, open/restricted access. The paper gives general information about the courses 
and their suitability – the range covers all issues related to understanding IP and its legal aspects, but 
also offers education in related scientific fields. The courses are designed for different audiences: 
content creators, business managers, IP professionals, policy makers, students and teachers of IP and 
the civil society. The used educational methodologies combine different methods of the teaching 
process – online face-to-face or self-tutored, stimulating learning at own pace.  

The methodology for achieving the main objective of the study and solving the set research tasks include 
the following specific methods: content analysis, comparative analysis, and synthesis of the obtained 
information, relevant to the topic of the paper. 

Conclusion: As a result, it has been found that the distance learning helps build human capacity in IP, 
which is essential to innovation and increases intellectual property literacy (IPL), but it also stimulates 
lifelong learning – the essence of information literacy (IL). 

Keywords: intellectual property, distance learning, intellectual property literacy, information literacy. 

1 INTRODUCTION 
In the last year, the world has changed a lot, and we are already learning and getting used to the new 
normal that we must live with. This year we have learned to value distance learning even more, 
especially so that we can protect ourselves and others around us, but at the same time continue to gain 
new knowledge and to stimulate lifelong learning. Distance learning is an organization of the learning 
process whereby the learner and the tutor are separated by location, but not necessarily by time, and 
the distance created is compensated by technological means. Distance learning opens doorways to a 
wealth of information, knowledge, and educational resources, increasing opportunities for learning, thus 
increasing knowledge in the field of IP becomes a regularity, just with the transition to distance learning. 
Basic IP knowledge are of relevance to the fields of information and social sciences, as currently they 
are the most dynamically developing [1], [11], [12]. The concept that intellectual property is all around 
us and is invariably present in our daily lives is becoming increasingly recognizable in the information 
society. Every member of the information society needs to be information literate enough to understand 
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the ethics of using said information, including the breach of subjective IP rights such as plagiarism – the 
use of literature, art, science, patented inventions, designations (markings, geographical indications, 
domain names, businesses) without the authorization of their creator [2]. 

2 METHODOLOGY 
The paper aims to make an international overview of the good practices of distance learning courses 
proposed by WIPO, EUIPO and EPO – one of the leading organizations on international and European 
level, promoting the essence of IP and the ways of its protection. The target of these IP trainings includes 
students and teaching staff, government representatives, business managers, all content creators, etc. 
The goal of these trainings is to raise IP awareness; to promote IP culture and mostly to spread IP 
teaching beyond university and school education, but to encourage everyone to build and upgrade his 
IP knowledge. The methodology for achieving the objective of the study and solving the set research 
tasks include the following specific methods: method of study and content analysis, comparative 
analysis; synthesis of the obtained information. 

3 RESULTS 
The World Intellectual Property Organization, the European Union Intellectual Property Office and the 
European Patent Office are one of the leading organizations that offer IP distance learning. 

3.1 World Intellectual Property Organization (WIPO) 
The WIPO Academy offers Distance Learning Program since 1999 and the courses cover all aspects of 
IP in up to seven languages (English, French, Spanish, Portuguese, Chinese, Russian, Arabic, Korean, 
Japanese, German). 

3.1.1 General courses 
The methodology and content of the General courses are structured as self-study [3]. 

IP PANORAMA – designed to help small and medium-sized enterprises (SMEs) utilize and manage 
intellectual property (IP) in their business strategy. The course consists of 13 modules, incl.: Importance 
of IP for SMEs; Trademark and Industrial Designs; Invention and Patent; Trade Secrets; Copyright and 
Related Rights; Patent Information; Technology Licensing in a Strategic Partnership; IP in the Digital 
Economy; IP and the International Trade; IP Audit; Valuation of IP Assets; Trademark Licensing; IP 
issues in Franchising.  

Primer on Intellectual Property – covers the fundamental aspects of intellectual property (IP): 
copyright and related rights, trademarks, patents, geographical indications, and industrial designs. The 
course consists of 12 modules, incl.: Introduction; Overview of IP; Copyright; Related Rights; 
Trademarks; Geographical Indications; Industrial Designs; Patents; New Plant Varieties; Unfair 
Competition; Enforcement of IP Rights; Emerging Issues in IP – IP and Development. 

Introduction to the Patent Cooperation Treaty – gives a general overview of the PCT. The course 
consists of 14 modules, incl.: What is the PCT? Why Use the PCT? Preparing the PCT Application; 
Filing the PCT Application; PCT Electronic Services; Patent Agents and Common Representatives; 
International Search Report and Written Opinion of the ISA; International Publication; International 
Preliminary Examination; Entry into the National Phase; Special International Phase Procedures; 
Procedures for Inventions in the Field of Biotechnology; Access by Third Parties to the File of a PCT 
Application; PCT Outlook. 

General course on Intellectual Property (version 2) – gives an overview of the fundamentals of IP 
law. The course consists of 13 modules, incl.: Introduction to IP; Copyright; Related Rights; Trademarks; 
Geographical Indications; Industrial Design; Patents; Unfair Competition; WIPO Treaties; Protection of 
New Varieties of Plants; Introduction to Traditional Knowledge, Traditional Cultural Expressions and 
Genetic Resources; IP and Development; Summary and Discussion on Intellectual Property Rights. 

e-Tutorial on Using Patent Information – interactive e-tutorial that introduces the key concepts in 
patent information – patent applications, the basic elements of a patent search, the ways and means of 
using database systems to find patents and patent information. It has three basic topics: Patents Basics; 
Patent Search and Retrieval; Patent Analysis. 
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Table 1. General courses 

Name of the course Duration Tutored Certificate Cost 

IP PANORAMA 20 hours No No Free of charge 

Primer on Intellectual Property 3 hours No No Free of charge 

Introduction to the Patent Cooperation Treaty 4 hours No Yes Free of charge 

General course on Intellectual Property (version 2) 55 hours Yes Yes Free of charge 

e-Tutorial on Using Patent Information 8 hours No Yes Free of charge 

The general course that has the smallest duration is Primer on Intellectual Property (3 hours), and the longest 
is the General course on Intellectual Property (55 hours) – also the only general course that is tutored. All the 
general courses are free of charge. Two offer certificates after final exam and three do not [3]. 

3.1.2 Advanced courses 
Copyright and Related Rights (version 2) – the course consists of 12 modules: The concept of 
copyright, the historical background and the international framework; The Berne Convention: principles 
and notions of works; The Berne Convention: content protection – rights and limitations; The Berne 
Convention: special types of works and situations; The TRIPS Agreement and the WIPO Copyright 
Treaty; Related rights; Sui generis regimes of protection, sui generis rights and unfair competition; The 
TRIPS Agreement and enforcement issues; Collective management of rights; Copyright on the Internet; 
The Marrakesh Treaty; IP and Development - Flexibilities and Public Domain under Copyright and 
Related Rights. 

Intellectual Property, Traditional Knowledge and Traditional Cultural Expressions – the course 
consists of four modules: Overview and Key Concepts; Options for the IP Protection of TK and TCEs; 
Protecting TK and TCEs with Existing and Adapted IP Rights; Protecting TK and TCEs with a Sui 
Generis System of Protection. 

Patents – the course consists of eight modules: The Macro-Economic Impact of the Patent System; 
The Patent Application Process; The Different Layers of the International Patent System and Regional 
Patent Protection Mechanisms; Kinds of Intellectual Property Protection Based on Types of Inventions; 
Legal Issues in the Patenting Process; Enforcement; New Issues, Important Cases and Discussions; IP 
and Development - Flexibilities and Public Domain under Patents. 

Trademarks, Industrial Designs and Geographical Indications (version 2) – the course consist of seven 
modules: The Role of Trademarks, Industrial Designs and Geographical Indications in the Market; Trademarks; 
Geographical Indications; Industrial Designs; Protection Against Unfair Competition; Making Brand and 
Managing Intellectual Property; IP and Development - Flexibilities and Public Domain under Trademarks. 

Specialized Course on the Madrid System for the International Registration of Marks – the course 
covers the following topics: Introduction to the Madrid System; Overview of the accession process; Role 
of the Office of origin; Role of the Office of a designated Contracting Party; Communication with WIPO 
and online tools and services; Post registration management. 

Arbitration and Mediation under the WIPO Rules – the course consist of four modules: The WIPO 
Arbitration and Mediation Center; Mediation; Arbitration and Expedited Arbitration; Conducting the 
Arbitration. 

Patent Information Search – the course consists of eight modules: Introduction - the Value of Patent 
Information; Patent Searching Activities and the Strategic Use of Patent Information; Techniques for 
Searching Patent Documents; Patent Information Search Training; Efficient and Effective Searching; 
Specialized Searches; The Patent Search Report; Towards a Greener Economy. 

Basics of Patent Drafting – the course consists of four modules: Why You Might Want a Patent? Overview 
of Patents; Drafting a Patent Application; Notes and Practical Exercises on Drafting Patent Specification. 

Executive Course on Intellectual Property and Genetic Resources in the Life Sciences – the 
course consists of five modules: Introduction to Intellectual Property and Genetic Resources in the Life 
Sciences; Branches of IP and policy relevant to the use of GRs in Life Sciences; Emerging Issues in 
GRs Law and Policy and Related Technologies; Relevant Legal Instruments and International Policy 
Processes on IP and GRs in Life Sciences; Practical IP issues on Genetic Resources in the life sciences. 
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Intellectual Property Management – the course consists of nine modules: Intellectual Property 
Management: Introduction and an Overview; Economic Perspectives on Intellectual Property 
Management; Innovation and Intellectual Property Protection; Intellectual Property Value and Finance; 
Intellectual Property and Commercialization; On line Intellectual Property Management; Strategy for 
Intellectual Property Management; Open Source and Development - Managing IP Flexibilities and Public 
Domain; Case studies on Intellectual Property Management. 

Collective Management of Copyright and Related Rights for Collective Management 
Organizations (CMOs) – the course consists of seven modules: Introduction to Collective Management; 
Collective Management for Collective Management Organizations – Music Rights; Collective 
Management for Collective Management Organizations – Related Rights in Music; Collective 
Management for Collective Management Organizations in the Audiovisual Industries; Collective 
Management for Collective Management Organizations in the Text and Image based Sector; Collective 
Management for Collective Management Organizations in Visual Arts and Photography; Collective 
Management for Collective Management Organizations in Dramatic Works. 

Collective Management of Copyright and Related Rights for Policy Makers – the course gives the 
basic knowledge for policy making relying on the three main elements of a well-functioning copyright 
system, i.e., legislation, enforcement, and management of rights. 

Software Licensing Including Open Source – the course consists of four modules: IP regimes for 
software; Software licensing – traditional and open source; Benefits and risks of open-source strategies; 
Public policy options to support wider access to software. 

Promoting Access to Medical Technologies and Innovation – WHO, WIPO, WTO Executive 
Course on the intersection between public health, intellectual property and trade – the course 
covers the following topics: Policy context for action on innovation and access; Issues on access from 
a public health perspective; Health systems-related determinants of access; Issues on innovation and 
public health with a focus on neglected diseases; The role of intellectual property in innovation and 
access; Trade related issues and access to health-related products. 

Table 2. Advanced courses 

Name of the course Duration Tutored Certificate Cost 

Copyright and Related Rights (version 2) 120 hours Yes Yes Fee list 

Intellectual Property, Traditional Knowledge and Traditional 
Cultural Expressions 

70 hours Yes Yes Fee list 

Patents 120 hours Yes Yes Fee list 

Trademarks, Industrial Designs and Geographical Indications 
(version 2) 

120 hours Yes Yes Fee list 

Specialized Course on the Madrid System for the International 
Registration of Marks 

15 hours Yes Yes Free of 
charge 

Arbitration and Mediation under the WIPO Rules 70 hours Yes Yes Fee list 

Patent Information Search 120 hours Yes Yes Fee list 

Basics of Patent Drafting 120 hours  Yes Yes Fee list 

Executive Course on Intellectual Property and Genetic Resources 
in the Life Sciences 

15 hours Yes Yes Fee list 

Intellectual Property Management 120 hours Yes Yes Fee list 

Collective Management of Copyright and Related Rights for 
Collective Management Organizations (CMOs) 

124 hours Yes Yes Fee list 

Collective Management of Copyright and Related Rights for Policy 
Makers 

40 hours Yes Yes Fee list 

Software Licensing Including Open Source 30 hours Yes Yes Fee list 

Promoting Access to Medical Technologies and Innovation – 
WHO, WIPO, WTO Executive Course on the intersection between 
public health, intellectual property and trade 

10 hours No Yes Free of 
charge 
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The course with the longest duration is Collective Management of Copyright and Related Rights for 
Collective Management Organizations (CMOs) and the one with the smallest is Promoting Access to 
Medical Technologies and Innovation – WHO, WIPO, WTO Executive Course on the intersection 
between public health, intellectual property, and trade. The only course that is not tutored is the 
Promoting Access to Medical Technologies and Innovation – WHO, WIPO, WTO Executive Course on 
the intersection between public health, intellectual property, and trade. All advanced courses offer the 
participant a certificate after the final exam. Only two of the advanced courses are free of charge 
(Specialized Course on the Madrid System for the International Registration of Marks & Promoting 
Access to Medical Technologies and Innovation – WHO, WIPO, WTO Executive Course on the 
intersection between public health, intellectual property, and trade), the rest require a fee. 

The fee list is based on the following criteria, according to country of nationality (the fees are in US 
dollars) [4]:  

Table 3. Fees for the advanced courses 

 Students and 
academics Professionals Government Officials 

(incl. IP offices) 
Developing countries, least developed 
countries (LDCs) and countries in transition 

40 60 Eligible for scholarship 

Industrialized countries 200 320 Separate criteria for 
professionals 

Most of the distance courses, offered by WIPO, are advanced ones, requiring some sort of level of 
knowledge (Fig. 1). 

 
Fig. 1 Level of courses by WIPO 

3.2 European Union Intellectual Property Office (EUIPO) 
The EUIPO Academy Learning Portal is established in 2011 and offers 956 courses and 498 of them 
are with certificate. The active users of the platform are 24 393 (March 2021) [5]. The offered trainings 
are in different languages – English, French, German, Bulgarian, Greek, Hungarian, Irish, Latvian, 
Italian, Polish, Romanian, Slovak, Slovenian, Swedish, etc. 

The course catalogue is divided in the following sections: Intellectual Property; Human Resources; 
Information Technology; Languages; General Management; Other professional knowledge; Corporate 
competencies; Starting point. 

The courses from the Intellectual Property category are divided into: 

• General IP knowledge. 
• Trademarks – divided into the following categories: General Introduction; Pre-filing searches; 

Procedure and evidence before the Office; Filing an application; Formalities and classification; 
Post registration; Examination on absolute grounds; Opposition; Cancellation; Boards of appeal; 
Court of justice and General Court; Guidelines of the Office; Case Law; New EU TRADEMARKS 
Regulation – total of 248 trainings. 

General
26%

Advanced
74%

Level of courses by WIPO

General Advanced

4390



 

 

• Designs – divided into seven sections: General Introduction; Pre-filing searches; Filing an application; 
Registration requirements; Post registration; Grounds for Invalidity; Case Law – total of 59 trainings. 

• Enforcement – divided into five sections: Enforcement tools; Enforcement law and procedures; 
Online IPR enforcement; Enforcement case law; Enforcement challenges and strategies – total 
of 71 trainings. 

• ETMD (EUIPO Trademark and Design) Education Program – A comprehensive curriculum of 
approximately 150 hours of tuition; covers all aspects of European Union trademark and 
Community design law and how the EUIPO applies the law in practice. 

• National Practice – multilingual courses on basic level with open access. The courses are: How 
to protect a trademark (10 min.); Trademark opposition basics (5 min.); Trademark cancellation 
basics (5 min.); Trademark reform: national practice (80 min.); How to protect a design (10 min.); 
Design cancellation basics (5 min.) – total of 6 trainings. 

Some of the courses of the General IP knowledge category are including: 

Table 4. General IP knowledge courses 

 Duration Level Certificate Access 

Collective Rights Management in the European Union 23 min Basic No Open 

Crowdfunding and IP 78 min Basic Yes Needs enrolling 

Orphan Works Database Tutorial 2 hours Basic No Needs enrolling 

Trade Marks and Geographical Indications: Future 
Perspectives 

4,5 hours Basic No Open 

Strengthening geographical indications 18,5 hours Basic No Open 

Commercial Exploitation of IP Rights: Trade Mark 
Licensing 

30 min Intermediate Yes Needs enrolling 

Interface Protection and Social Media-Protection of 
new mobile applications 

1 hour Intermediate Yes Needs enrolling 

Interface between trade marks, designs and other 
IPR (Intermediate level) 

1 hour Intermediate No Open 

AI & IP at the crossroad 1 hour Intermediate No Open 

Video gaming and IP: how to play the game 1,5 hours Intermediate Yes Needs enrolling 

Street Art & Intellectual Property Law: how do they 
interact? 

1 hour Advanced Yes Needs enrolling 

IP and Sport 1 hour Advanced Yes Needs enrolling 

Interacting with Devices in the Digital Era: Protecting 
IP from the EPO and EUIPO perspective 

1,5 hours Advanced No Open 

Can a taste be protected by copyright? 73 min Advanced Yes Needs enrolling 

Copyright Protection for AI Production? An EU Law 
Perspective 

77 min Advanced Yes Needs enrolling 

The category General IP knowledge consists of a total of 88 trainings in different formats – webinar, 
seminar, tutorial, video etc. The offered courses are divided on four different levels – basic (30 courses), 
intermediate (27 courses), advanced (24 courses) and with no indicated level in the description (7 
courses) (Fig. 2). 
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Fig. 2 Level of courses in General IP knowledge category, offered by EUIPO. 

There is no information if the offered training is free of charge or requires a fee, but most of them are 
with open access, i.e., EUIPO does not require fee for its trainings. Only 17 of those trainings offer 
certificates – 7 (basic level), 4 (intermediate level), 6 (advanced level).  

3.3 European Patent Office (EPO) 
The E-Learning Centre of the European Patent Academy offers 76 courses, 180 videos and has above 
12 500 members and is operating since 2004 [6].  

Table 5. EPO courses 

 Duration Level Certificate Cost Access 
EPOQUE Net: Use of CPVO database 1 hour Entry No Free of charge Restricted 

EPO Patent information tools 5 hours Entry No Free of charge Open 

Assessing patentability requirements at the EPO 10 hours Entry Yes Free of charge Open 

Examination Matters 2020  10 hours Entry Yes Free of charge Restricted 

Patentability requirements at the EPO 15 hours Entry Yes Free of charge Restricted 

Compulsory licensing in Europe 20 hours Entry No Free of charge Open 

Business use of patent information 4 hours Basic No Free of charge Open 

From idea to patent 5 hours Basic Yes Free of charge Restricted 

The European patent system from filing to grant 11 hours Basic No Free of charge Restricted 

PCT Updates 2020 11 hours Basic No Free of charge Open 

Life of a patent 25 hours Basic Yes 350 € Restricted 

EQE pre-examination paper 2021 180 hours Basic No 350 € Restricted 

A selection of case law decisions, for national 
patent offices’ examiners 

3 hours Experienced No Free of charge Open 

PCT at the EPO 4 hours Experienced No Free of charge Restricted 

Opposition procedure at the EPO 4 hours Experienced Yes Free of charge Restricted 

Boards of Appeal and key decisions 2020 4 hours Experienced Yes 100 € Restricted 

Patentability in information and communications 
technology 

16 hours Experienced No Free of charge Open 

How to get patents in healthcare 3 hours Expert Yes Free of charge Restricted 

Patentability in specific fields 6 hours Expert No Free of charge Restricted 

Patentability in healthcare, biotechnology and 
chemistry 

9 hours Expert No Free of charge Restricted 

Basic
34%

Intermediate
31%

Advanced
27%

No info
8%

Level of courses in the General IP knowledge 
offered by EUIPO

Basic Intermediate Advanced No info
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The offered courses are on four different levels – entry (18 courses), basic (23 courses), experienced 
(24 courses) and expert (11 courses) (Fig. 3) and are also divided into four areas – searching for patents 
(14 courses); applying for a patent (10 courses); patent law & practice (41 courses); IP in business & 
academia (11 courses).  

 
Fig. 3 Level of courses by EPO 

Only 14 courses are tutored. 25 of the courses offer certificate after their completion – 7 at the entry 
level; 9 at the basic level; 8 at the experienced level; 1 at the expert level. Three of the courses require 
a fee: Life of a patent (350 €); EQE pre-examination paper 2021 (350 €); Boards of Appeal and key 
decisions 2020 (100 €). The course with the longest duration is EQE pre-examination paper 2021 – 180 
hours and it is also one of the three paid ones; the course with the smallest duration is EPOQUE Net: 
Use of CPVO database – 1 hour. 

4 CONCLUSIONS 
WIPO is the first of the analysed institutions to offer distance learning in IP, but it has the lowest number 
of courses. WIPO offers more training courses for users who already have basic IP knowledge; the 
courses of WIPO are offered only on two levels – general and advanced. EUIPO started online courses 
at the latest, but then it is the institution with the largest number of courses, and covers not only areas 
directly dedicated to IP, but also others. EUIPO adds one more level to its courses – intermediate, and 
basic and advanced. EPO is the only institution of the three considered that is dedicated to only one 
aspects of IP – patents. EPO offers two lower levels – basic and entry and two higher levels – 
experienced and expert, but with no intermediate level like EUIPO. EPO trainings are with the most 
levels of knowledge. EPO is also the institution with the highest fee for training; second place is for 
WIPO and EUIPO has no information for required fee. EPO and EUIPO offer trainings that are intended 
to increase IP knowledge by offering courses not strongly related to IP [7], [8]. The distance learning in 
IP offered by the three analysed institutions is at a high enough level, starting from the lowest level, to 
turn any person into IP literate one [9], [10]. 
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BUILDING A BRIDGE BETWEEN ARCHITECTURAL KNOWLEDGE 
AND CONCEPTS VIA ABSTRACTION 

H. Duzgun Bekdas, S. Yildiz 
Yıldız Technical University, Faculty of Architecture, Department of Architecture (TURKEY) 

Abstract 
Abstraction which can be defined as a conceptual process is one of the most difficult challenges for 
architecture students. While developing their methods to understand this concept they mostly prefer 
verbal language. However, since architecture is more of a visual discipline, it is essential to produce 
new methods for students to visualize their verbal language skills. While this study teaches the methods 
of visualizing abstract concepts, it also ensures the transfer the information from architectural structures 
into new design organizations. The study was applied to undergraduate architecture students within the 
scope of applied design courses. The students first analyzed the selected architects and their buildings 
and then they produce new arrangements linking with these styles. The analysis phase is divided into 
two parts as conceptually and visually: firstly, literary and visual document research and observation 
sketches are made to have information about the architectural context, and then these concepts are 
conveyed visually by using Bauhaus basic design principles (line, color, and texture). As a result; a 
unique method of linking architectural knowledge with new design products in the light of design 
principles and concepts has been produced. With this method, students gain the ability to understand, 
interpret and reproduce theoretical knowledge by using "Conceptual Thinking" as a tool in the current 
architectural environment. 

Keywords: Abstraction, basic design, architecture, concepts, conceptual thinking. 

1 INTRODUCTION 
“Design is a process that is hard to systematize or typologize. Designs are the result of different 
approaches, influences, and a trial-and-error process, especially when students are taking their first 
steps in the world of concept generation and design." [1] 
The design has a heterogeneous process, as design education. In the education process, in which 
abstract and concrete inputs are evaluated as a whole, various methods are used, taking into account 
individual thinking methods. 

The concept of design brings along an important concept such as creativity. As in every field from past 
to present "design" and "creativity" concepts are also expanding the scope meet on common ground in 
the field of architecture. 

Considering that design consists of a fluid and dynamic process, the effect of all steps of the process 
on the final product cannot be denied. In this information transfer process where the abstract turns into 
concrete, it is important to be able to "make connections". The creative design process is fed by past 
experiences, enforce students to think more, to make connections or relationships, products to 
synthesize. In a sense, this process enables information to be transformed and sometimes reproduced. 
Creativity directs the imagination, ideas, perceptions, accumulations, emotions to gain a new dimension 
with design. 

The concept of design has to be open to new experiences, different perspectives, the surprising network 
of relationships, innovations. With the development, change, and transformation of knowledge, both 
creativity and designs can be developed. To discover new ways to access information in the field of 
design creates the need to develop new perception/transmission styles and to produce different 
approaches. 

Architectural design education includes both individual experiences and theoretical knowledge, tries to 
develop new comprehension and expression skills, in an environment where experience gains 
importance, borders are blurred and conceptual thinking prevails. At this point, abstraction and 
conceptual thinking are of great importance. 

The discussions in the contemporary architectural environment continue on the symbolic, technological, 
and semantic values of the designs or architectural products, as well as the physical properties based 
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on visuality. In the light of these discussions, with the change and transformation of the architectural 
agenda to reveal how the architectural shell as a new means of semantic expression is read conceptually 
through its meaning, symbol, language, and discourses and to define new concepts becomes important. 

In this sense, both the basic design concepts revealed by the Bauhaus school and the contemporary 
concepts introduced by contemporary architecture constitute the starting point of this study. It is thought 
that an abstraction-based work built within the framework of concepts and conceptual thinking has new 
potentials to stimulate imagination and develop creativity. 

According to Bielefeld [1], there are many ways of arriving at an idea for a design that awakens students' 
interest and stimulates their imagination. One of the methods is advised as enhancing creativity is that 
studying the works of a well-known architect and trying to develop new designs by deeper 
understanding, abstracting, and using some guiding principles and ideas of her/his. 

In this context, one of the most important inputs that constitute the conceptual framework of the study is 
that it is fictionalized on architects and their products, which will provide students with a rich background. 

This paper aims of experiencing the "abstraction method" and its potentials for students by using 
"Conceptual Thinking" as a tool via the current architectural environment to gain the ability to 
understand, interpret and reproduce their theoretical knowledge. The study includes the series of works 
of architectural design students (at Yıldız Technical University, Faculty of Architecture, Department of 
Architecture) who were asked to analyze the selected architects and their buildings and to create a 
poster by interpreting their architectural philosophies, discourses, and products. 

It is expected that this study will be a source of inspiration for students' creativity, not only with its final 
product but especially with its conceptual process, and shed light on them in future design studies. 

2 CONCEPTUALIZATION OF ARCHITECTURAL KNOWLEDGE VIA 
ABSTRACTION  

In today's Architecture environment, various new approaches have started to gain importance in 
"knowledge production". These approaches should be discussed multi-dimensionally, and new 
"semantic means of expression" should be introduced with the change/transformation of the 
architectural agenda. In this context, conceptual thinking and flexible conceptual studies, which are 
shaped in the light of the new understanding and needs of the 21st century, refuse to reach absolute 
reality, develop on change and transformations, and open to changes and transformations again, are 
becoming more popular. 

Conceptual thinking is thinking comprehensively not only about objects but also about the common 
properties of objects. In this sense conceptualization is a kind of abstraction [2]. It is very important to 
find and reveal the smallest integral parts of something, to emphasize it by simplifying it, to explain its 
basic elements and relationships, or to convey a message. 

Architectural abstraction means increasing the readability of the thing to be designed or an existing 
design by reducing it to the smallest meaningful part. In this sense, it is possible to represent the 
"essence" of designs by methods such as simplifying a complex design and describing with abstraction 
in architecture, For example, the means of expression of abstraction in architecture can be described in 
the language of expression visually as sketches and diagrams, and as verbally concepts and codes [3]. 

Concepts; are properties of processes, objects, or phenomena, or symbolic and abstract elements 
representing objects. Concepts can convey ideas or present specific perspectives, or they can be a tool 
for explaining a generalization [4]. 

Concepts in terms of architectural discipline are important in both the analysis and synthesis stages. In 
other words, concepts that have turned into a way of communication over time allow both design and 
analysis in architecture today. 

The main framework of this conceptual study designed in the light of all this information is shown in 
Table 1 below. 
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Figure 1. The conceptual framework of the study (Duzgun Bekdas, Yildiz) 

This work is seen as an exciting potential in terms of conceptualizing architectural knowledge through 
various abstractions, reading, explaining, interpreting, and expressing designs. 

3 METHODOLOGY AND CONTENT 
As in some studies of Cobin and Strauss [5], [6] the main features of this study are as follows: 

- Data collection and analysis processes are interrelated. 
- The analyzes made consist of concepts and conceptual expressions. 
- Categories can be developed and should be associated with each other. 

Due to its characteristics, the study does not depend on experimental or statistical results as in 
quantitative research or certain periods, fields, or groups of people as in classical qualitative studies. 
Rich materials provided by the last periods of architecture and famous architects are used as data. The 
importance of individual approaches in the analysis process; similarities, differences, and relationships 
between concepts; the parallel progress of the study with a large literature search; are one of the most 
important reasons for the dynamic development of the study. 

This study, which evaluates different perspectives together, enables visible and invisible information to 
be considered together, can be analyzed visually and conceptually, has been shaped as a holistic 
approach. The study, which is built on three main elements as "understanding", "interpretation" and 
"reproduction", opens contemporary architectural knowledge to discussion with a new perspective. 

To begin with, students were asked to make a large literature search, to learn about their architects, and 
to "understand" them. Then, in the "interpretation" stage, various data (architects' buildings, discourses, 
etc.) were analyzed both semantically and visually. In the light of this information, architects and the 
concepts embedded in the philosophy they put forward were found and associated with each other and 
"reproduced" in the context of their potentials. As a result, knowledge production in today's architectural 
environment has been presented for discussion with the prepared posters. 

To summarize, this study is shaped in the light of the new understanding and requirements brought 
along by the 21st century, which refuses to reach absolute truth, develops on changes and 
transformations, and is a flexible conceptual study. Thanks to this scope, the study aims to lay the 
groundwork for determining, examining, and discussing new concepts and codes in the field of 
contemporary architecture. 

Looking from a broader framework, the purpose of the study is to use the ability to understand, interpret 
and reproduce the theoretical knowledge; discuss multidimensional aspects of meaning, symbol, 
language, and discourse in architecture. 
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4 STEPS AND OUTCOMES OF THE STUDY 
It was important to create a conceptual infrastructure as understanding, interpreting, and reproducing 
the contemporary architectural knowledge by abstracting the visible and invisible knowledge 
conceptually and visually.  

To better understand the conceptual framework, below are the various steps of the study and how it 
was constructed. 

4.1 Steps of the Study 
As a starter point, to make students familiar with, it was the first step of teachers that giving some 
information about abstraction, conceptual thinking, and how some architectural concepts used as a tool 
of a common language of architecture. 

Task: After a large literature review on architects given, students were asked to express their outcomes 
about their architect on a poster (outlined in size and layout) conceptually and visually in the light of the 
following data: Architecture philosophy, Architectural buildings, Publications, Discourses of/about 
himself-herself. (Fig. 1) 

 
Figure 2. Given Task (Duzgun Bekdas, Yildiz) 

Process: The students first analyzed the selected architects and their buildings and then they produce 
new arrangements linking with these styles. The analysis phase is divided into two parts as conceptually 
and visually: firstly, literary and visual document research and observation sketches are made to have 
information about the architectural context, and then these concepts are conveyed visually by using 
Bauhaus basic design principles (line, color, and texture). As a result; a unique method of linking 
architectural knowledge with new design products in the light of design principles and concepts has 
been produced. 

4.2 Outcomes as Design Organizations 
Every student has designed a poster about their architect in the light of abstraction of given design 
principles and a variety of concepts they have observed (Table 1). 

In the “Conceptual & Visual Collage” part, it was important to read the idea behind architectural products/ 
designs of their architect by concepts. Students made an abstraction study and presented it as a collage 
by finding & defining the relation between concepts and their reflections on buildings, with their skills of 
presenting. 

The subjective “Basic Design Modules” created by abstraction in each study acted as a catalyst for the 
transformation of knowledge and the production of new data. And the images created by perception, 
filtering, and interpretation with the stimulating effects of the task given in this study and developed 
processes of expression provide new data production. 
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Table 1. The outcomes of the study 
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The general conclusions about the study can be summarized as follows; 

- To comprehend abstract thinking in architecture 
- To know the concepts of architecture 
- To be able to analyze the visible and invisible information conceptually and express it visually 
- Understand the conceptual infrastructure in architectural thought 

It is clear that, because of dealing with different styles of architects with different design themes in a 
conceptual framework, students all enjoyed the study. They have experienced the design process of 
turning abstract into concrete and discovered the idea behind an architectural philosophy by concepts. 
They all learned a way of conceptual thinking by verbal and visual abstraction, transforming the data 
and forming new relationships of knowledge networks. They have gained skills in perception, designing, 
and presenting via using creative architectural language. 

5 CONCLUSIONS 
The contemporary architectural environment, with emerging approaches and interdisciplinary 
developments, needs a new terminology in terms of visual and semantic means of expression. In this 
context, architectural designs are now seen as a concept generation or conceptual field of study. 
Therefore, productive conceptual studies that will affect the development and future of the architectural 
environment are becoming increasingly important. 

Required for architectural and design education is to produce studies on methods that support 
imagination and motivation, which can be qualified as the igniter of the design process and creativity. 

In the light of these studies, it is stated that the relationship between abstract and concrete in 
architectural design education is revealed through conceptual studies; which has been seen how 
important the need for such applications that bring interaction, diversity, and enrichment. 

In such process-oriented conceptual studies which have a presence of a new production at every step 
and where every production opens a new window, it should be noted that not only results but also 
relationships are the 'findings'. It is aimed that to create original perspectives which develop 
understanding and interpreting the ambiguous architectural environment with this rich knowledge 
production environment consisting of creative ideas and processes. 
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Abstract 
Pharmacology is considered essential for pharmacists' professional future, as it is concerned with drug 
or medication action, considering a drug as a molecule that exerts a biochemical or physiological effect 
on the cell, tissue, organ or organism [1]. It has been extensively reported that the use of clinical case 
reports to illustrate the theorical contents is a good practice for increasing the teaching-learning process. 
In our context, we realized that attendance and participation in clinical case reports classes has been 
declining, probably due to the availability of their resolution, which was uploaded in the Moodle platform 
after the class. In consequence, we decided to potentiate the active learning based on solving several 
clinical cases reports in small groups. Students were assigned a clinical case report and were committed 
to elaborate an infographic with pivotal information for patients suffering from the disease of the clinical 
case report, with special emphasis on pharmaceutical advice. In addition, some student groups had to 
prepare a presentation to show to the other students in the classroom the resolution of the clinical case 
report and the conclusions that they have reached. Under this strategy all the students had to analyze 
the clinical case report autonomously, before the case was solved in the classroom. Of note, during the 
in-class time, the teacher had the role of moderator, favoring debates around medication need, 
assessment of benefit-risk ratio of the treatments and any other aspect related to the clinical case report. 
In consequence, our students were learning pharmacology with two different teaching strategies, 
problem-solving and service learning, as they had to disentangle a clinical case report, as well as, design 
an infographic to contribute to health education to society. This strategy demonstrated positive outcomes 
for both, students and teachers, as we received positive feedback of this activity, attendance at sessions 
increased, and also students had better grades compared to students of the previous year, who worked 
in the traditional manner. In conclusion, increasing the students’ engagement by involving students in 
the resolution and presentation of the clinic case reports to their peers, motivated and helped university 
students to better acquire worked knowledge and develop pharmacist’s skills. 

Keywords: Pharmacology, clinical case reports, service learning, problem-based learning, 
pharmaceutical advice, skills. 

1 INTRODUCTION 
Pharmacology is considered essential for pharmacists' professional future, as it is concerned with 
mechanisms of drug or medication action, considering a drug as a molecule that exerts a biochemical 
or physiological effect on the cell, tissue, organ or organism [1]. As such, a good foundation in those 
issues is necessary to the understanding of the therapeutics, so that it is vital to the provision of safe 
and quality health care in all settings [2,3]. However, pharmacology entails the delivery of large amount 
of information in a pretty short period of time [2] and that could be experienced as overwhelming, leading 
to demotivation and consequently, disappointment and abandonment [3].  

In line with this, we organized clinical case reports classes to enhance students’ motivation and learning, 
as this type of activity places the student at the center of the learning process, meaning empowering the 
learner and giving each person the power to choose, propose and act on their own learning, allowing 
the development of decision-making and execution skills [4]. Nevertheless, we detected that these 
classes, which were raised as spaces for debate, problem-solving and doubt resolution of issues related 
to pharmacology and therapeutics, had little attendance, compared to theoretical lectures, and low 
participation from students. In particular, several factors could contribute to poor outcomes, such as the 
class presentation was uploaded in the Moodle platform. Therefore, the students had the resolution 
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without the need to think and discuss about the aspects related to the patient’s medication, thus avoiding 
their involvement in their learning process.  

In consequence, although the process of learning is personal and intrinsic to an individual, several 
strategies to enhance student’s comprehension and retention of pharmacology have been extensively 
reviewed. On the one hand, different techniques to review and retrieve concepts have been proposed, 
such as educational board games, crosswords puzzles, 3-D virtual environment activities, online active 
learning modules, humor and the Primers strategy, among others [2,3,5,6,7,8,9,10]. The last consisting 
of preparing essential basic material from the Pharmacy program for first-year students [10]. On the 
other hand, other strategies focus on student engagement and interest to achieve successful 
performance, using case-based instruction or problem-based learning (PBL) [11]. 

In health-care context, PBL may involve case-based learning, which is a teaching tool that uses human 
clinical cases reports to impart relevance and transfer knowledge. It has been extensively reported that 
the use of clinical case reports to illustrate the theorical contents is considered a good practice for 
increasing the quality of the teaching-learning process [11,12,13]. Though the benefits on fostering 
motivation and performance, some professors remain skeptical about whether PBL is adequate to 
convey the numerous facts medical students need to memorize about drugs [12,13]. However, several 
pieces of literature comparing PBL methodology with conventional lecture-based learning (LBL) within 
general pharmacology courses show that PBL students are at least as successful in standardized tests, 
but enjoy their course to a greater extent than do LBL students [13,14].   

In agreement, the combination of PBL with collaborative teamwork has been described as an innovative 
strategy to improve students’ performance. Schmutz et al. [15] analyzed and compared different 
individual and team works, concluding that educational approaches that encourage working in small 
groups should be emphasized as it is beneficial for students’ learning and thus, performance. 
Accordingly, service-learning (SL) has gained recognition as a pedagogical model in higher education 
with exciting potential for students’ academic, civic and professional development [16]. It consists of 
relating learning objectives with community service in order to provide a pragmatic and progressive 
learning experience while meeting societal needs, bringing the professional future closer to the 
classrooms [16,17,18].   

Our objective was to deal with the low students' assistance and engagement detected in the subject of 
Pharmacology and Therapeutics II, located in the 4th year of the Pharmacy degree, consisting of 6 
European Credit Transfer and Accumulation System (ECTS), and considering all the above mentioned, 
we decided to initiate team-based learning in clinical case reports lessons.  

2 METHODOLOGY 
Considering literature aforesaid, we decided to combine problem-based and team-based learning through 
clinical case reports resolution in small teams to improve students’ motivation, engagement and thus, 
performance.  
Particularly, we prepared five different clinical cases reports with questions that would lead them to reflect 
on scientific issues, such as critically evaluating the diagnosis, pharmacological treatment, dosing regimen, 
possible pharmacological interactions and developing the competence of offering pharmaceutical advice, 
but also ethical aspects like the need for medication and the assessment of the benefit-risk relationship of 
a particular treatment for each patient. In line with this, we recommended several bibliographic references 
and prepared a website with videos and articles of interest.  
First, students had to decide between two types of evaluation: continuous and one final assessment. The 
former implied developing the team-based resolution of the clinical case report, while in the latter the 
clinical cases reports were evaluated in a single exam at the end of the semester. Then, continuous 
assessment students were divided into groups of four and each group was assigned a clinical case report. 
They disposed of four weeks to work in an autonomous and collaborative manner to understand, discuss 
and answer the questions. Once the clinical case report assigned was solved, voluntary groups in each 
class had to prepare an oral presentation detailing the clinical case, its pathology, pharmacology and the 
answers of the raised questions that led to ethical and scientific arguments and, therefore, to the 
development of specific skills of this subject, with the aim of generating debate and consensus in all groups 
in each class, as well as, to offer answers to clinical cases for those students who preferred one final 
examination. In order to supervise the progress of the work and to resolve any doubts that may arise, the 
teachers scheduled a series of tutorials for in-class presenting teams that all students in the group had to 
attend. In fact, one tutoring session was mandatory for each group, but as many could be done as the 
group required. Importantly, these clinical case solving sessions were recorded in order to post on the 
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Moodle platform a resolution of each clinical case report for those students who had not been able to 
attend the sessions, especially important given the context of COVID-19 epidemic. Of note, students that 
underwent the oral presentations received a 10% bonus on the final grade. 
Moreover, continuous assessment students had to design an infographic with information of the pathology, 
pharmacology and appropriate pharmaceutical advice for each clinical case. Thus, they could contribute 
to the health education of society, targeting these infographics to the general population and to patients of 
the pathologies of the clinical cases reports.   
At last, we posted on the Moodle platform self-assessment questionnaires for each clinical case report 
with the aim that students could be conscious of their learning process. These questionnaires did not count 
toward the final grade and could be completed as many times as students wished.  

3 RESULTS 

3.1 Problem-based learning in small groups improved outcomes 

3.1.1 Results of the final evaluation of continued assessment 
In general, students under continued assessment achieved positive outcomes in 2020 course (PBL and 
SL in teams) compared to 2019 (LBL) (Fig. 1). The percentage of correct answers was almost 20% 
higher in 2020 than 2019, while the percentage of incorrect answers and blank were notably decreased. 
Results were assessed by two-tail Student’s t-test and statistical significance was considered when p 
values were <0.05.   

 
Figure 1. Percentage of correct, incorrect and blank answers in 2019 vs 2020 for continued assessment. 

Values are the mean (n=303 for 2019 and 323 for 2020). *p<0.05 compared to 2019. 

3.1.2 Results of the final evaluation of one final assessment 
In the one final examination assessment, we found that the number of correct answers were increased 
in comparison with the previous course, as well as a significant reduction in the number of incorrect 
answers, ranging from nearly a 40% to a 12% (Fig. 2). Also, the number of blank answers were slightly 
reduced in 2020 compared to 2019. Results were assessed by two-tail Student’s t-test and statistical 
significance was considered when p values were <0.05.   

 
Figure 2. Percentage of correct, incorrect and blank answers in 2019 vs 2020 for one final examination. 

Values are the mean (n=56 for 2019 and 79 for 2020). *p<0.05 compared to 2019. 
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3.1.3 Analysis of final exam questions related to clinical cases reports 
In Fig. 3, the graph shows the percentage of correct answers to each question of the clinical cases 
reports in the final exam. The results of the previous year are shown in red (conventional LBL), while in 
purple those of the current year (PBL and SL in teams). Of note, observing the graph we can conclude 
that the success rate, for each question, is higher than the previous year, indicating that using these 
active learning methodologies improves student’s academic results. Results were assessed by two-tail 
Student’s t-test and statistical significance was considered when p values were <0.05.   

 
Figure 3. Percentage of correct answers in 2019 vs 2020 for each question in the final exam. Values are the 

mean (n=303 for 2019 and 323 for 2020). ****p<0.0001 compared to 2019. 

3.2 Students’ engagement was increased by the active methodology applied  
Generally, the assistance to clinical cases reports solving sessions was higher in the 2020 course 
compared to 2019, as nearly the 47% of students in 2020 attended all the sessions, in front of the 30% 
(Fig. 4 A and B).  

 
Figure 4. Percentage of assistance to case report solving sessions in 2019 (A) and 2020 (B). 

 In legend the number of seminars attended. Source: survey to students. 

3.3 Students’ positive feedback 
At the end of the semester, we conducted a survey among students about these sessions. Of note, their 
general perception was good and the vast majority believed that PBL and SL in teams helped them to 
learn concepts. Some students even requested to consider more clinical cases reports in the following 
course. In addition, uploading the videos of the resolution sessions to the Moodle platform and self-
assessment questionnaires for each clinical case report to review the already explained contents was 
an excellent welcomed idea.  

Some of the positive feedback from students in the survey include:  

• I would like to do more as it has been a very good idea working in teams, better than doing them 
individually at home and solving at class by the professor.   

• I loved that groups first introduced the physiopathology of the different pathologies as I found it 
very helpful to understand the clinical case report. 
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• I really liked the clinical cases reports as they were easy to understand and the closest relationship 
between student and professor. Also, I think it was positive the possibility to choose to prepare 
the oral presentation and get the bonus.   

On the contrary, some of the negative commentaries:  

- More clarity in explaining the tasks to be developed under continuous assessment. 
- Oral expositions sometimes do not accurately answer the questions raised. 
- Infographic punctuation should not be so strict.  

4 CONCLUSIONS 
In conclusion, increasing the students’ engagement by involving students in the resolution and 
presentation of the clinic cases reports to their peers, motivated and increased their assistance to class. 
Consequently, it helped university students to better acquire worked knowledge and develop 
pharmacist’s skills, even for both types of assessments. Despite the increase in work, students had 
greater feelings of satisfaction and their feedback was positive. 
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ADVANTAGES AND DISADVANTAGES OF DISTANCE EDUCATION 
FROM THE PERSPECTIVE OF STUDENTS 

D. Květenská, P. Vodová, K. Chaloupská 
University of Hradec Králové, Faculty of Arts, Institute of Social Work (CZECH REPUBLIC) 

Abstract 
The SARS COVID-19 pandemic has triggered a global crisis. The whole world has been trying to slow 
down and overcome this crisis since the beginning of 2020. Various ways are used to prevent the virus 
from spreading uncontrollably to humans. One of the tools used, i. e. home office and the introduction 
of distance learning. In the Czech Republic, distance learning was widely introduced in all types of 
schools from March to May 2020 and from September 2020 to the present - March 2021. Distance 
learning applies to all levels of education - primary, secondary and tertiary education. 

The article focuses on students in the field of social work and their view on the advantages and 
disadvantages of distance learning. The authors are based on the current experience when students 
went through both forms of teaching - classical teaching, face-to-face and distance teaching, in which 
various forms of teaching are used. The paper evaluates and quantifies the views of students in the field 
of social work from universities, who participated in a larger research survey, dealing with the evaluation 
of distance learning in the period of emergency measures. The study of the field of social workplaces 
specific demands on students, teaching also takes place through the training of specific skills - 
interviewing, model situations, etc., for this reason, the student's view of the possibility of using distance 
learning in the study of this field is ascertained. The paper aims to find out how students in the field of 
social work in the Czech Republic evaluate the advantages and disadvantages of distance learning. 

Keywords: Distance education, COVID-19, students, social work.  

1 INTRODUCTION  
The performance of social work can be classified as a changing profession. There is a need to change 
approaches according to the changing society. Mapping of publication footprint of innovative approaches 
in social work is dedicated in the paper of Müller and Phil-Thingvad [1]. The subject of our paper is 
distance education during preparation of social work profession. Distance education becomes a part of 
a changing society, not just in the Czech Republic or Europe [2, 3]. Social work would have to somehow 
adapt to innovative approaches in education – distance forms of teaching (e. g. e-learning) or concrete 
forms of distance learning in online environment (meeting of participants via virtual platforms – e. g. 
ZOOM, MS Teams, etc.). One of the works of social work can be increasing of digital literacy also in 
families at risk of social exclusion. [4, 5] 

It is not just about the education of social workers, but also about the practice of social work via the 
internet: e-mail communication, informative webs about social work services will no longer surprise 
anyone. Reamer [6] states, that in the year 1982, social work and other services of mental health 
appeared for the first time on the internet, in the way of online groups to support oneself.  Furthermore, 
he also mentions remarkable opportunities of a digital world for creative social purposes: 
videoconference, online chat rooms and webinars. According to him, electronic possibilities seem to be 
endless.  

Pink et. al [7] describe how digital technologies have ‘crept in to’ social work practice and brought new 
opportunities and challenges [8]. Recent academic discussion has generated valuable empirical 
contributions and policy implications concerning: social media and social work; e-social work, including 
‘online research, patient treatment (individual therapy, group and community dynamics), training and 
teaching of social workers and the monitoring of social service programmes’; digital technology use in 
standardising of social work practice and limiting practitioner discretion; technology use of young people 
in care and involved with social services; social work students and practitioners’ digital; future 
possibilities of digital therapeutics, monitoring and communication in gerontological social work; using 
digital technology in the reconfiguration of offices and mobile, ‘agile’ working; and social workers’ 
experiences of ‘virtual social work’ during COVID-19. [9] Janigová [10] deals with questions about the 
issues of COVID-19 pandemic impact and changes in perception of social work, where a major shortage 
of both health and social workers was seen during the first wave.  
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Study of Kourgiantakis and Lee [11] focus on teaching and social work practice during coronavirus 
pandemic and bring interesting practical discoveries about teaching of social work online:  

1 online education can be effective if/when faculty and leadership take into account factors such as 
time, workload, policies, organization, and curriculum; 

2 There has not been enough research on how to effectively teach social work practice online and 
some studies have raised concerns about its effectiveness; and  

3 Blended learning approaches show promising results for teaching SW practice as students can 
learn about theoretical frameworks online and apply this knowledge in the classroom. 

Kourgiantakis and Lee [11] also describe so called Virtual Practice Fridays, where students under a 
supervision of postgraduate students were going through model situations with pretended clients (played 
by also by students) via online meetings. Participants developed procedural competencies during 
evaluation, cooperational skills and building of alliance with clients. Students were given a feedback 
from their colleagues. This experience to use virtual space for a practical training of communication 
within a practical training of social workers makes you think. Is it possible to prepare social workers with 
the use of distance and innovative items of teaching? Reamer [8] states, that online and distance 
learning in social work have unleashed ethical issues and challenges, for which the social professional 
has a few existing guidelines.  

The following research part presents views of students of social work in the Czech Republic on distance 
forms of learning, evaluates advantages or disadvantages of this virtual form of teaching. Students of 
social work were forced to start, together with their teachers, to use new forms of distance learning, not 
yet tested by many students. In a given situation, the best time to evaluate students’ views on distance 
forms of teaching. This research follows a study that deals with the same topic from the lecturer´ point 
of view. [12] 

2 METHODOLOGY 
The main goal of the paper is to compare advantages and disadvantages of distance form of teaching 
students of social work in the Czech Republic during the period of emergency measures introduced by 
the Ministry of Health of the Czech Republic to protect the population and the risk of COVID-19. To fulfil 
the main research goal, a quantitative research strategy had been used, specifically the technique of a 
questionnaire survey.  

Two sub-objectives had been set:  

4 Views of social work students on advantages of distance forms of teaching. (PG1) 
5 Views of social work students on disadvantages of distance forms of teaching. (PG2) 

The questionnaire was created in the Survio environment, where students could respond to questions 
anonymously. The questionnaire contained of 29 questions, which had closed, semi-closed and open 
responses. Data collection was implemented at universities across the whole Czech Republic. 
Questionnaire distribution was in an electronic form i. e. by an e-mail. It had been sent to 9 universities 
that teach social work. Questionnaire was shown to s624 students, returned 52,08 %.   

Table 1. Distribution of respondents according to the type of study. 

Distribution of respondents according to the year of study Absolute frequency Relative frequency 

Bachelor degree study 245  82,2 %  

Follow-up Master degree study 53  17,8 %  

Total 298  100 %  
Source: own 
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Table 2. Distribution of students according to the type of study. 

Distribution of respondents according to the study year Absolute frequency Relative frequency 

Full-time form 126  42,3 %  

Combined form 172  57,7 %  

Total 298  100 %  
Source: own  

Research sample can be characterized from the data above. There were 298 students of social work 
who participated in the research (n = 298), there were 289 (95, 6 %) women and 13 (4, 4 %) men. There 
were 245 (82,2%) respondents who studied bachelor degree and 53 (17,8 %) respondents study 
following master degree study (see Table 1). There were 42,3 % (in the total of 126) respondents who 
studied full-time form and 57,7 % (in the total of 127) respondents in a combined form (distance and full-
time form) form of social work study (see Table 2). Students from different years of social work studies 
participated in the research. 

3 RESULTS 
The research survey was focused on students of social work in the Czech Republic. The responses of 
respondents on partial questions should bring an answer to our research question which discovers how 
students perceive advantages and disadvantages of distance teaching at the time of emergency 
measures of COVID-19. Listed responses on individual partial goals can be found below. These findings 
will be briefly elaborated for the conclusion of this paper.   

3.1 Views of social work students on advantages of distance forms of 
teaching (PG1)  

Through the first sub-objective, we examined the respondents´ views on how they perceived the benefits 
of distance learning in autumn 2020. Open-ended questions were used to answer this partial goal.  

The open-ended question was aimed at how individual respondents evaluate advantages and 
disadvantages of distance learning. Firstly, categories had been set based on similarity, then individual 
responses were given. These categories were graphically shown in a Word Cloud. Significance of 
individual categories (see below) corresponds to their repetition in the listed questionnaire survey. The 
positive listed area below is ranked according to the frequency of answers in the questionnaire.  

- home comfort, 
- time flexibility,  
- financial savings, 
- no commuting to school, 
- recording and follow-up lectures, 
- connection from anywhere, 
- connection in hospital, 
- less organization complexity, 
- no search for accommodation near school for long-distance commuters. 
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Figure 1. Advantages of distance teaching from the students’ view. 

This question was evaluated and four the most frequent categories i. e. comfort, financial savings, 
relationship to learning and others were set. The most common answer of the respondents to this 
question was the advantage of connecting from comfort of home. Therefore, the first category was 
named based on this fact. Respondents consider this way of learning considerably more comfortable.  
From the students´ point of view, it can be also stated that, flexibility and time saving play a significant 
role, thanks to absence of transport connected with study duties. So, students can use this time in their 
personal, family or work life.   

As part of the flexibility respondents stated, that they can participate in distance learning anytime from 
anywhere. From the questionnaire survey one respondent stated, that: “…I don´t have to commute, get 
up later and don´t spend time with relocation, I can practically take part from anywhere and even when 
I´m sick…”. Second category defines responses of respondents from the view of financial savings. 
Because of distance learning and commuting students, who use accommodation services, the cost has 
rapidly decreased or vanished completely. 

Third category represents a relationship to learning and is summarized in a range of answers, greater 
mental well-being due to the possibility to use a replay from concrete lecturers or rewinding of records 
within self-study. Possibility to attend an online lecture even during health problems or illness, or even 
improving one´s skills in terms of using study online tools. One of the respondent stated, that: “…I don´t 
have to stressed out, whether I come to the lecture late, thanks to the fact that the lecture can be 
recorded I can rewind it recur….” or “…recorded lectures are excellent, I can go back to them when I 
need, if I didn´t understand anything well I can listen again. In this case I really like distance learning…. 
“. Some of the respondents also stated, that they have more time for self-study. 

In the category of other answers, according to the respondents, we can include, for example: “...it´s 
possible to pay attention to other things, which is impossible in the lecture hall….” or “…I can keep my 
jammies on during the lecture....”. 

3.2 Views of social work students on disadvantages of distance forms of 
learning (PG2) 

Through the second sub-objective we examined respondents’ views, how they perceived disadvantages 
of distance form of learning in autumn 2020. Open questions had been used in order to respond in the 
questionnaire. 

An open question was investigating how individual respondents evaluate disadvantages of distance 
education. The positive areas listed below are ranked according to the frequency of responses in the 
questionnaire. Respondents stated the following negatives:  

- lack of interaction with lecturers and classmates, 
- less concentration, 
- problems with technology, 
- bad quality internet connection, 
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- loss of motivation, 
- less knowledge and information, 
- effects on health status, 
- limited communication with lectures, 
- some lecturers did not start online teaching. 

 
Figure 2. Disadvantages of distance learning from the students´ view. 

During proceeding of this sub-question, it was clear that, students perceive also several disadvantages 
of this form of learning. From the above-mentioned data following categories result: missing interactions, 
loss of motivation, problems with technology, health status and others.  

The most number of students of social work believe, that the most frequent disadvantages in distance 
learning consist of missing interactions with lecturers and students. For example, one of the respondent 
stated:” According to my opinion, distance form of learning has more or less more disadvantages mainly 
in the contact with lecturers – we are just limited to e-mails or possibly telephone consultations at the 
same time, the limited communication with other classmates – not just everyone is immediately online 
when they need to find important information out. Furthermore, there is a huge number of information 
and each subject has other specifics.” Respondents also stated that they got a slower feedback from 
their lecturers, which might result in overloading of their communication channels. Students of social 
work do not see space in feedback during lessons, because of exactly timely planned lessons. Some 
lecturers have not even started online lecturers, just have assigned topics of seminary work to students.  

The next most common answer to the sub-research question was health problems resulting in often 
sitting by a computer. Respondents stated: “I get up early in the morning and immediately go to the 
computer, where I sit almost all day. My eyes and back hurt”.  

According to the answers, respondents also encountered technical problems with their equipment or 
software tools.  

In connection with the above-mentioned disadvantages, there were often high range of answers, 
speaking about motivation loss and relationship to learning. For example: “I´ve got lack of motivation, 
no matter how hard I try, to do anything, frequent inattention and monotony.” and “I have feelings of 
emptiness and loneliness”. Furthermore, respondents stated, that due to distance learning they had a 
poor focus on teaching and remember less information from lectures.  

According to the respondents, we can include, for example responses: “We miss moving activities, 
freedom in nature and it is an ongoing stereotype. It leads to procrastination.” and “Not everyone can 
have good conditions for learning or has suitable means”,  

4411



 

 

4 CONCLUSIONS 
The aim of this research survey was to discover, what type of students of social work in the Czech 
Republic evaluate advantages and disadvantages in distance education in the field of social work. By 
evaluation of partial research questions, we obtained answers to the main objectives. Based on the 
evaluation of the above-mentioned information gained in the questionnaire survey we can state the 
following findings: 

• Flexibility, unpretentiousness, learning in the home comfort, significant financial savings 
associated with commuting to school, recording and tracing lectures prevailed among the 
advantages of respondents. 

• Among disadvantages, respondents mainly listed the absence of contact with lecturers with 
students. They also mentioned significant problems with technology and internet connection, loss 
of motivation and lower attention as well as worse eyesight, headaches, eye aches or pain in a 
back due to often looking into the computer monitors.  

Based on the summary of the above-mentioned findings, we can state, that negative perspectives 
outweigh positive ones, at students of social work and do not prefer this form of distance learning. We 
presume, that this perspective way might evolve and change as a result of the global coronavirus crisis. 
Further will be interesting comparative studies in time, or other countries where there is a greater 
experience with distance learning. 
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COMPARISON OF THE DIFFICULTY OF DISTANCE AND 
CLASSICAL TEACHING - THE VIEW OF STUDENTS 

D. Květenská, K. Chaloupská, P. Vodová 
University of Hradec Kralove, Faculty of Arts, Institute of Social Work (CZECH REPUBLIC) 

Abstract 
The present time, affected by the pandemic of the virus SARS-CoV-2 and its mutations places increased 
demands on most people worldwide. Education is one of the areas of the most profound changes caused 
by the pandemic. A number of countries closed the buildings of primary, secondary and high schools as 
well as universities, which forced the pupils, students and teachers to quickly adapt to new forms of 
education – distance learning. These forms of education had been previously used as  
a supplement to the regular form, i.e. face-to-face teaching. In this context, it is interesting to compare 
the demands of distance education on university students with the regular form of education. 

The present paper deals with the assessment of the demands of distance learning in comparison with 
regular education from the perspective of university students of social work. The features specific to 
social work are high requirements for communication skills along with the ability to apply knowledge 
from theoretical subjects, e. g. methods of social work, social politics, psychology, sociology or law. The 
objective of this study is to ascertain the opinion of students on the level of demands placed on them in 
distance education; for instance, whether it is more difficult to prepare for the courses taught online in 
comparison with courses taught in person. The results presented here represent a partial output of  
a larger research project dealing with the assessment of distance education during the period of 
emergency measures adopted by the government of the Czech Republic as a response to the COVID-
19 situation. The questionnaire survey was carried out between December 2020 and March 2021 and 
it focused on university students of social work in the Czech Republic. 

Keywords: COVID-19, distance education, students, social work. 

1 INTRODUCTION 
The beginning of 2020 witnessed the outbreak of the pandemic caused by the virus SARS-CoV-2 and its 
mutations. The pandemic places increased demands on people worldwide, because it pervades all areas 
of life. One of the affected areas was education. The impact of the pandemic was especially hard in 
countries where schools remained closed for a long time, which includes the Czech Republic. These 
countries closed the buildings of primary, secondary and high schools as well as universities, which forced 
the pupils, students and teachers to quickly adapt to a new form of education – distance learning, which 
remains in use to the present day. The beginnings were difficult not only for the teachers but also for the 
students. The present situation can be described as a state of sufficient adaptation of the individuals to the 
reality of learning mostly online. However, distance education remains different from the regular form in 
many respects, which includes not only its form itself but also the level of demands placed on students as 
well as teachers. There are several differences which are particularly relevant for social work training, 
namely the absence of personal contact, immediate feedback or mutual exchange of experience. We may 
still ask how the switch to online education shaped the demands of social work training.  

The education of social workers in the Czech Republic is regulated by Law No. 108/2006 Sb. on social 
services. The prerequisites for social workers are found in § 110, paragraph 1) full legal capacity, clean 
record, medical fitness and professional qualification. Professional qualification is further specified in § 
11, paragraph 4), which states that professional qualification for social work consists in the completion 
of a higher vocational school or university study programme [1]. 

Social work educators have to meet certain criteria when designing training programs for future social 
workers. The first criterion is the fulfilment of legal requirements, i. e. Law No. 111/1998 Sb., on 
universities and changes and amendments of other laws. Another criterion is the fulfilment of the 
requirements of accreditation, which are significantly influenced by the minimal educational standards 
of social work. The minimal standards in social work in the Czech Republic are set by the Association 
of Educators in Social Work. Association of Educators in Social Work is a voluntary association of higher 
vocational schools and universities, whose aim is to increase the quality of education programmes [2]. 
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The use of online environments suitable for teaching transformed the possibilities of universities to work 
with students worldwide. Some of the instructors had combined distance education with face-to-face 
teaching already before the pandemic, since distance education is a less costly alternative for students 
who cannot afford to study in the regular form. Today, the instructors offer both asynchronous (absence 
of immediate response in real time) and synchronous (immediate response in real time) online teaching, 
which can be realized using video conferencing software [3]. 

Educators who teach online should take into account the needs of students arising from the change in 
the form of education. Students may face various issues, such as difficulties with understanding written 
text, problems caused by imperfect knowledge of technology or a lack of appropriate equipment (PC) 
enabling unrestricted online learning. Another problem might be that students get distracted by external 
factors while learning, which considerably reduces their concentration. Educators should respond to 
such and similar needs and difficulties in an adequate manner, which means that they should develop 
their technology-related skills and make sure that students are offered full-fledged education despite the 
many adverse factors which affect them [3]. 

The pandemic crisis produced an impact on all the areas of life. On the other hand, it generated 
opportunities for innovation, creativity and research, not limited to the area of social work training. 
Specific innovative methods can be analysed and subsequently used in novel approaches to work. The 
creative strategies, procedures and methods, which are being introduced, can be useful, efficient and 
suitable for further use in education of social workers [4]. 

Plamínek [5] formulated seven laws of cyber-Physics, which serve as a guide to using cyberspace rather 
than being used by it. The first law states that we should anticipate information overload. It is worthwhile 
to set up the system of distribution and archiving of information in a manner which preserves enough 
order and transparency to prevent students from getting drowned in the data. The second law concerns 
the peculiar flow of time in cyberspace. Any piece of information sent into cyberspace remains there, 
waiting, until the addressee receives it. The third law takes account of the danger of barriers. On the 
one hand, the online space allows us to be “closer” to each other, on the other hand, there is an 
increased risk of misunderstanding caused by greater obscurity of the messages. The fourth law states 
that something is formed out of nothing, e. g. e-groups of people working together at the same time from 
different places. This means that e-communication produces new results. The fifth law concerns the 
identity of individuals in the online space. Each person can have two or even multiple identities, 
depending on the number of their e-groups. As a result, there is a certain risk that their behaviour in the 
different groups may deviate from reality, becoming e. g. more aggressive, passive or, contrarily, too 
active. The sixth law discusses multiplicity, which allows us to communicate with different people at 
different places around the world. This can be a risk in itself, because a technical problem may suddenly 
break the connection, which results in an abrupt end of all communication. The seventh law focuses on 
the possibility of becoming heavily addicted to the online medium. The cyberspace comes with many 
risks, which multiply with its further development, rendering the users more vulnerable. For instance, 
there is the threat of cyber-bullying or hacker attacks on our devices. These threats should be taken into 
account when teaching in the virtual space. 

Kurzman [6] assumes that distance education as a form of social work training will continue to be used. 
This form of education is not passive, nor merely provisional, which would make it disappear in a few 
years. In his view, we should expect further development of distance education in the future and a more 
frequent use of it. As Reamer [3] points out, it is a less costly way of satisfying the demand.  

2 METHODOLOGY 
The general objective (GO) of this contribution is to assess the demands of distance education as 
opposed to regular education from the perspective of university students of social work in the Czech 
Republic during the period of emergency measures adopted by the Czech government to prevent the 
spread of COVID-19. The data was collected and processed using a quantitative research strategy, 
namely questionnaire survey. Two specific objectives (SO) were formulated.  

• SO1: Ascertain the amount of time which the students spent in preparation for the online courses 
and compare it with the regular form of education (face-to-face lessons). 

• SO2: Ascertain the student’s assessment of the demands of online courses in comparison with 
regular lessons.  

The questionnaire was created in the Survio environment. It comprised 29 questions of three types: 
open, closed and semi-closed. The electronic form of the questionnaire allowed the students to answer 
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anonymously. The questionnaire was sent by e-mail to nine universities in the Czech Republic, which 
focus on social work training. There were 684 students who displayed the questionnaire and the return 
rate was 52.05 %.   

Table 1. Respondents by gender. 

Gender Absolute number Relative number 

Female 339 95,2 % 

Male 17 4,8 % 

Total 356 100 % 

Table 2. Respondents by course level. 

Course level Absolute number Relative number 

Bachelor’s 282 79,2 % 

Master’s 74 20,8 % 

Table 1. Respondents by the form of study. 

Form of study Absolute number Relative number 

Full-time 154 43,3 % 

Combined 202 56,7 % 

The data above describes the research sample. A total of 356 students of social work participated in the 
survey (n = 356), 339 (95.2 %) were female and 17 (4.8 %) were male. As regards course level, there 
were 282 (79.2 %) students from the Bachelor’s program and 74 (20.8 %) from the Master’s program. 
The form of study was full-time for 154 students (43.3 %) and combined for 202 students (56.7 %). The 
sample comprised students from various grades of study.  

3 RESULTS 

The research survey focused on university students of social work in the Czech Republic. This section 
presents the results related to the two specific objectives. The findings are going to be further elaborated 
in the concluding section of the paper. 

3.1 Students’ assessment of the preparation for distance learning in 
comparison with regular (face-to-face) learning  

The first specific objective was to ascertain the amount of time which the students needed to prepare 
for the online courses and its comparison with face-to-face lessons. The corresponding question in the 
questionnaire asked the students to compare the time needed to prepare for distance education with 
the time need to prepare for regular courses. The respondents had four answers to choose from. 

Table 4. Students’ assessment of the time needed to prepare for distance learning 
 in comparison with regular (face-to-face) learning. 

Time spent in preparation Absolute frequency Relative frequency 

More than for regular learning. 116 32,6 % 

Same. 145 40,7 % 

Less than for regular learning. 77 21,6 % 

Other... 18 5,1 % 
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Figure 1. Time spent in preparation for distance learning. 

Table 4, which presents the results for the question asking about students’ assessment of the time 
needed to prepare for online learning in comparison with regular learning, shows that students usually 
need an equal amount of time in both cases – 145 students (40.7 %) gave this answer. The second 
most frequent answer, chosen by 116 students (32.6 %), was that the preparation for online learning 
required a greater amount of time. The opposite answer (i. e. less time was needed) was given by 77 
(21.6 %) students. The option “other” was chosen by 18 students, 13 of which were from the 1st year of 
study, which means that they had no experience with the regular form of education and could not make 
the comparison with online learning. Two other students specified that they save time and energy 
because they do not need to commute to school. A student from the combined study program does not 
perceive significant differences between the two forms of study. Two students claimed that the demands 
differ from course to course – the demands of certain courses increased because the teachers began 
to assign homework in every session.  

3.2 The assessment of the difficulty of distance learning in comparison with 
regular learning 

The second specific objective was to ascertain students’ assessment of the difficulty of distance learning 
in comparison with regular learning. The respondents could choose from four degrees of difficulty. 

Table 5. The assessment of the difficulty of distance learning in comparison with regular learning. 

Difficulty Absolute frequency Relative frequency 

Distance learning is more difficult. 191 53,7 % 

Distance learning is similar to regular learning. 93 26,1 % 

Distance learning is less difficult. 54 15,2 % 

Other... 18 5,1 % 

116

145

77

18

Time spent in preparation for distance learning

Longer than the classical form of study
Same time
Shorter time than the classic form of study
Other
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Figure 2. The difficulty of online learning (lessons). 

Table 5 above indicates that the majority of students (53.7 %, which corresponds to 191 students) 
evaluates distance learning as the more demanding form. The second most frequent answer, given by 
93 students (26.1 %) was that the difficulty of both forms of learning is similar. 54 students (15.2 %) 
evaluate distance education as less difficult than regular education. The option “other” was chosen by 
18 students (5.1 %), however, 13 of them could not make the comparison because they did not have 
experience with the regular form of education. Three students claimed that distance learning was less 
demanding thanks to the absence of commuting (similarly to SO1). Five students specified that distance 
learning was more demanding in terms of concentration, which becomes difficult to maintain after a long 
time spent at the computer. One student claimed that the overall difficulty of the two forms of study was 
comparable but there were differences between them at the level of specific aspects.  

4 CONCLUSIONS 
The objective of the research was to ascertain the assessment of the difficulty of the distance form of 
education given by students of social work from the Czech Republic. The first specific objective (SO1) 
focused on the time spent in preparation for distance education in comparison with regular education. 
The results revealed that university students mostly needed an equal amount of preparation time in both 
forms. There were only 29 students who claimed that they needed more time to prepare for distance 
learning (in comparison with regular learning). The remaining students spend less time in preparation 
for distance learning. Some of the students were from the 1st grade of study, therefore, they could not 
compare the two forms of learning. It is necessary to consider some of the specific factors which affect 
the length of preparation. One of them is the journey to school, which also required a certain amount of 
students’ time, which the students could invest in better preparation. Another factor are differences in 
the realization of specific courses, which can be different for the two forms of study, and not all the 
courses are even available in the distance form. 

The second specific objective (SO2) focused on students’ evaluation of the difficulty of distance learning 
in comparison with regular learning. It was discovered that the majority of students evaluate distance 
learning as the more demanding of the two forms. Approximately one quarter of students evaluated both 
forms as equally difficult. One eight of the students perceive distance learning as the less difficult form. 
Again, there were several students from the 1st grade who did not know the answer because they lacked 
experience with the regular form of education. Some of the students who chose the option “other” 
specified that distance learning was demanding in terms of concentration. They further observed that 
they are inclined to be idle and they need more energy to force themselves to study. 

The interpretation of the specific objectives allowed us to fulfil the general objective (GO): The 
assessment of the difficulty of distance as opposed to regular learning from the perspective of students 
of social work in the Czech Republic during the period of emergency measures adopted by the Czech 

191

93

54

18

The difficulty of online learning 

Online learning is more demanding
Online learning is similar to the classical form
Online learning is less demanding
Other
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government to prevent the spread of COVID-19. The majority of students evaluate distance learning as 
more demanding, however, the amount of time spent in preparation for the courses remained 
unchanged for most of the students. A minimum number of students perceive distance learning as less 
demanding in terms of time or overall difficulty. 

The findings above allow us to formulate the following conclusions: 

• University students of social work evaluate distance learning as more demanding in comparison 
with regular learning. 

• Generally, students do not need more time to prepare for online learning in comparison with 
regular lessons. A third of the students evaluated the length of preparation as unchanged, 
however, a non-negligible number of students stated that they need more time to prepare for the 
online lessons.  

These results allow us to observe that distance learning is more difficult for university students of social 
work but they spend an equal amount of time in preparation for it. The perception of difficulty may differ 
from student to student. The most prominent opinion expressed as a specification to the option “other” 
was that the increased difficulty consists in increased demands on the personality of the student, i. e.  
a greater need to concentrate, motivate oneself and be able to spend more time at the computer. An 
interesting direction of further research may be to focus on the specific kinds of demands, which students 
perceive as primary and which are the greatest obstacle of learning. Another option would be to repeat 
the survey when students will have gained more experience with distance education and acquired 
strategies of coping with the increased demands. Finally, it may be worthwhile to compare the opinions 
of students and teachers. 
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DIGITALIZATION OF A MATH COMPETITION IN A CLOUD 
ENVIRONMENT 

Neli Kiskinova, Mariana Nikolova, Diana Lazarova  
“St. Cyril and St. Methodius” University of Veliko Tarnovo (BULGARIA) 

Abstract 
Summary: This report examines the possibilities of cloud technologies for creating and organizing a 
school competition. 

Here are described the applied aspects that are used in the educational process using cloud 
technologies. The communication between a teacher and a student is efficiently improved by sharing 
electronic resources (such as training presentations, videos and explanatory text documents) as well 
as homework assignments with a deadline, work on a project assignments (in a team) and conduction 
of student competitions in an electronic environment. 

A new paradigm is set for achieving special educational goals and acquiring specific educational 
competencies when using cloud technologies. In this context is described the organization of a school 
competition in an online learning environment which integrates interdisciplinary connections in 
mathematics, information technology, geography and economics, history and civilizations, and 
physical education and sports. 

Approbation of innovative educational approaches in an online learning environment favors the 
opportunity to unleash the potential of students. The objectives of the competition are aimed at 
developing the mathematical abilities and talents of students, as well as their skills to apply their 
knowledge in practical tasks and in uncommon situations, using their digital competencies. 
Participation in such a competition ensures mobility, accessibility and timeliness of educational 
resources. 

Experiential learning is a precondition for the development of digital competencies, as part of the main 
key competencies. The use of practical-applied mathematical problems is the basis for the formation 
of new skills and digital competencies through the implementation of complex mathematical orientation 
in students. The interdisciplinary nature of the competition provokes a new type of thinking and 
motivation to deal with different and unusual situations. 

Keywords: mathematical competition, practical-applied learning, cloud technologies. 

1 INTRODUCTION  
Digitalization is an important characteristic of the modern society. The formation of digital literacy in 
students is fundamental in building interdisciplinary connections in the school stage of educational 
development. Nowadays, the use of new methods and tools in teaching, assessing and organizing 
extracurricular activities for students’ progress is highly required. 

Extracurricular educational projects, co-financed by the Ministry of Education and Science and the 
European Union are increasing in number. Their aim is to develop and apply as many as possible 
digital skills and interdisciplinary connections. The purpose of these programs is to further stimulate 
students in learning different subject areas and increase their motivation to develop key competencies. 

This report examines the possibilities of cloud technology in organizing a school math competition. 

2 METHODOLOGY 
Digitalization throughout society has radically changed the ways and methods of learning in the 21st 

century. Everyone’s accessibility to a vast amount of information in every field of knowledge has its 
positive and negative aspects. Self-learning and access to various sources and forms of information 
provoke greater student achievement. 

Extracurricular activities help to upgrade certain knowledge of the studied subject while competitions 
and olympiads improve the knowledge and skills of students as well as they are a motivational part for 
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most students. Learning based on experience and use of illustrations has a practical-applied character 
in the studied subject area. It is always the basis for increasing students' interest in acquiring 
additional knowledge, building and developing basic competencies. 

Cloud services as a technology for creating a school competition. 

2.1 Cloud services as a technology for creating a school competition. 
Opportunities provided by cloud technologies for enriching the learning process are related to: quick 
access anytime and anywhere, teamwork through shared files, providing different type of information 
to students online, the ability to set homework which can be implemented within a specified period, 
data security. 

Cloud services are a supporting tool that can help and enrich the teacher's work. Various learning 
activities can be organized relatively easily and quickly by using cloud services (Figure 1). 

When using cloud technologies we can: 

• improve the effectiveness of the teacher-student communication  
• share presentations, videos and written lessons in text documents 

• set assignment within a specified period 
• assign different projects for teamwork between students 

• create conditions for organizing competitions 

 
Figure 1. Opportunities for using cloud technologies in education 

School competitions are a part of the activities of every Bulgarian school. School competitions provoke 
the desire and interest of students to perform in various subject areas. More and more children want to 
compete with their classmates and participate in competitions and tournaments [4]. 

Mathematical competencies are the basis for the development and building of complex qualities in 
every student in high school. Most students perceive science as monotonous and insufficiently 
motivating to develop practical knowledge and skills. Various school competitions integrate 
mathematics, information technology, geography and economics, history and civilizations, and 
physical education and sports, practically involving students in competitive activities based on practical 
tasks in an unusual setting. 

The objectives of the mathematics competition, which is the subject of this article, are aimed at 
discovering the mathematical abilities and talents of students, as well as assessing their skills to apply 
knowledge in practical tasks and in unusual situations. 
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2.2 Realization of the competition "Mathematical orientation" part I 
In 2019, the Old Capital Professional High School of Economy in Veliko Tarnovo, Bulgaria celebrated 
its 100th anniversary. Some of the initiatives for the celebrations include a school math competition 
titled "Mathematical Orientation".  

The preparation involves several preliminary activities. 

There is a form created with “Google Forms” for the students to register. The competition involves 60 
students from 8th to 12th grade. The students are divided into 10 teams depending on the age. 
Regulation for the competition has been made. (Figure 2) 

 
Figure 2. Terms of the competition "Mathematical Orientation" 

There was a contest among students in computer science classes for creating a logo for the 
competition (Figure 3).  
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Figure 3. Competition logo 

The exercises in the competition are of a practical-applied nature application – 1 exercise [3], 2 
exercise [5], 3 exercise [6], 4 exercise [2] and 5 exercise [1]. Each exercise develops students' logical 
thinking by placing mathematical literacy in the basis for successful problem solving through a 
correctly created mathematical model (Figure 4). 

 
Figure 4. Exercises included in the competition 

The practical-applied training is of great importance for the assimilation of the teaching material, the 
motivation and the development of competencies in the students. The teams solve their exercises 
when working together which leads to success.  
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Figure 5. Title of the competition “100 years Old Capital Professional High School of Economy” 

At the end of the competition, students are satisfied and motivated to work in math and information 
technology classes. 

Acquiring knowledge, skills and competencies based on competitions or games is a key point for the 
interpretation of what students have learnt at school. It also allows a clear and concrete identification 
of interdisciplinary connections.  

Information about the history of the visited sites from the students' presentation was also sent to a 
group in “Google Classroom”. Using “Google Slides”, the students who won first place prepared a 
presentation on "Mathematical Orientation", which helped them create interdisciplinary connections. 

2.3 Realization of the competition "Mathematical orientation" part II 
Due to the great interest in the competition in mathematics, at the initiative of our students in 2020 
"Mathematical Orienteering" was held for a second time entirely online. For this purpose, a website 
has been created by students - https://competition.sgivt.com/ (Figure 6) as well as regulations for 
implementation and participation (Figure 7). 

 
Figure 6. Website of competition "Mathematical orientation" part II 
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Figure 7. Terms of competition "Mathematical orientation" part II 

To participate in the site, students need to create individual accounts which they will use during the 
competition. They have 90 minutes, including six short-answer questions. After solving a task and 
entering the correct answer, students receive a combination of letters (Figure 8). If the answer is 
entered incorrectly, they can type a new answer. 

 
Figure 8. Exercise of competition "Mathematical orientation" part II 

The goal of the competition is to collect all the letters and to write the slogan of the competition which 
consist of four words - "Profession determines our future". After sending the correct slogan, each 
student  receives a message - "Discover your path through talent and professional choice!". All 
exercises included in the competition are practical and professional. The ranking of the students is 
determined on the basis of the correct spelling of the slogan in the shortest time possible. 
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3 RESULTS  
After the competition, a survey was completed by the students. 

74 students from 8th to 12th grade took part in the competition. The survey shows that although the 
competition has changed because of the epidemic situation, the students were extremely motivated, 
as 82% participated in the competition for a second time. 

Results of survey: 

• 92% of the surveyed students said that the competition was interesting for them and they would 
join again. (Figure 9) 

 
Figure 9. Research about satisfaction of competition 

• 54% of the students wanted to test their knowledge and skills for solving math problems in 
unusual situations, 23% were a part of the school anniversary initiatives, 7% got involved 
because it is a new type of competition, which tests both their mathematical knowledge and 
their general culture, speed and ability to react properly in different situation, 7% - because the 
idea of the competition was interesting, 5% joined to work in a team with their classmates, and 
4% chose another reason. (Figure 10) 

 
Figure 10. Research about the reason to take part in the competition 

• 67% think that the exercises were interesting and the exact number, 27% think that the 
exercises can be more and 6% - the exercises were too many. (Figure 11) 
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Figure 11. Research about exercises in competition 

• 45% of participants indicate that they have learnt about the competition from teachers, 38% 
from classmates and 17% from the school's website and promotional materials. (Figure 12) 

 
Figure 12. Research about distribution of competition 

• 96% of the participants want to join the competition again next year.  

The competition aroused strong interest in the students. It helped them develop qualities and 
competencies that are more difficult to show in a learning environment. Going beyond the established 
boundaries of learning and teaching is stimulating for self-development and self-improvement. 

The challenges that the students faced in this competition are really important for the formation of new 
skills. Both knowledge and personal competencies are rediscovered. 

The use of practical-applied mathematical problems is the first step to the formation of new skills and 
digital competencies through the implementation of complex mathematical orientation in students. The 
interdisciplinary nature of the competition provokes a new type of thinking and motivation to deal with 
different and unusual situations. 
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4 CONCLUSIONS 
It is a challenging task for modern schools to introduce innovations and digital initiatives in our 
educational system. A new paradigm is set for achieving special educational goals and acquiring 
specific educational competencies when using cloud technologies. 

Approbation of innovative educational approaches in an online environment favors the opportunity to 
reveal the potential of students. The objectives of the competition are aimed at developing the 
mathematical abilities and talents of students, as well as their skills to apply their knowledge in 
practical tasks and in unusual situations, using their digital competencies. Participation in such a 
competition format ensures mobility, accessibility and timeliness of educational resources. 

Experiential learning is a precondition for the development of digital competencies, as part of the main 
key competencies. 
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TEACHERS' COPING STRATEGIES IN A CLASSROOM WITH 
DISADVANTAGED PUPILS FROM CHILD HEADED HOUSEHOLDS IN 

A RURAL SCHOOL ENVIRONMENT OF SOUTH AFRICA 
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Abstract 
Teachers find themselves faced with various challenges ranging from emotional distress, absenteeism 
to teaching and learning reciprocal understanding. For instance learners from child headed 
households (CHHs) experience learning challenges due to problems they experience from their 
homes. The aim of the paper is to review the coping strategies of teachers in a classroom situation in 
a rural school environment, where there are disadvantaged pupils such as those from CHH. This is an 
enormous phenomenon prevailing in our schools in South Africa. The prevalence has been identified 
since 2010 to date. Estimated figures showed 122 000 household of the 18.2 million by then of CHH in 
South Africa [1]; [2]. These are households wherein members are 18 years and below [3]; who 
assume parental role and taking care of other children [4]. This is the issue that captivated the paper, 
how do teachers cope with learners from CHH who are faced with different life experienced 
challenges? This will allow us an opportunity to review teachers coping strategies in a rural school 
environment in this regard and which may be relevant for addressing other challenges of the 
disadvantaged. Free attitude interviews were utilised empirically to determine teachers` awareness 
and provoke discourses around CHH phenomenon. Participatory action research (PAR) steered the 
project through the lens of critical emancipatory research (CER). Six teachers participated of which 
three were class teachers, one principal, one deputy principal and the other teacher was the SGB 
representative. The results designate that teachers in the first place were not aware of the prevalence 
of CHH, let alone how to assist since they were never trained in this matter. They were just puzzled 
with the behaviour portrayed by other learners in the classroom. Lack of knowledge and lack of 
communication actually caused stress to teachers since learner performance was affected. From the 
research teachers learnt that less collaboration in the department of education was detrimental for 
both learners and teachers themselves. It becomes vibrant that teachers need psychological support 
in order to be able to support learners with their emotional distress. They also need to know which 
steps to follow when faced with challenges emanating from CHH learners for progress and 
sustainability.  

Keywords: Coping strategy, Child headed household, rural environment. 

1 INTRODUCTION  
Teaching profession is one of the noble but stressful occupation for teachers. It has its own mandates 
that have to be accomplished but also the psychological socio hurdles. Many teachers complain about 
stress and not enjoying their work anymore. From various research studies the causes emanated from 
workload, pupil misbehaviour, lack of resources and minimal interactions with parents [5]. Learner 
misbehaviour is actually crucial because it affects smooth running of teaching and learning and the 
healthy relationship that needs to exist between teacher – learner. Charity begins at home, primary 
education begins at home; as a result when children stay by themselves without parents the primary 
education does not take place. Based on this view we also have Child-headed households which are 
led and taken care of by other children. The gist of the matter is who nurtures who, how primary 
education is met? Therefore it means pupil misbehaviour will forever be a stressor to teachers. It is 
through relevant resources that such challenges can be resolved. However schools in rural 
environment do not have those services offered by psychologists. Schools depend on a limited 
number of educational psychologists employed by the department of education. It is not always 
possible for them to see all schools and make follow up in resolving psychological problems 
experienced by both teachers and learners. Therefore the paper aims at reviewing coping strategies of 
teachers with regard to learners from CHH in their classrooms.  
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2 DESIGN AND METHODOLOGY 
Participatory action research (PAR) was found more suitable for the study as it allows voices the 
oppressed to be heard and its focus to the effect of the research participants` action aiming to 
empowerment [6]. Also taking into consideration that participants were teachers, PAR approach was 
considered for its influence from the critical emancipatory research (CER) which is influenced by 
empowerment, liberation and society`s knowledge construction. The total number of six teachers 
participated of which three of them were classroom based teachers, one a deputy principal, one 
principal and one School governing body (SGB) representative. Speculations were that knowledge 
should be constructed to engagement of teacher participant researchers in collaborative efforts to 
address a matter of concern, which in this case coping with challenges posed by learners from CHHs 
[7]; [8]; [9]. Free attitude interview (FAI) was used to steer the progress of the study believing that they 
will give us the true, real opinion and feelings experienced by teachers as reported by [10] , [11]). FAI 
gave participants freedom had an opportunity to speak about their stress and coping strategies without 
following a specific structured approach. Therefore meetings and workshops were informed by the 
data information gathered from the unstructured interviews which allowed flexibility [12]. 

A specific plan of action was followed for example: 

• 1st meeting: was to know each other, outline the aim and objective of the study then develop 
the mission and the vision thereof. 

• 2nd meeting: focused on interviews where teachers voiced out their challenges leading to stress  
• 3rd meeting: was a self-reflective session on coping with CHH leaners in the classroom also 

identifying what could be of assistance to their challenges. 

3 RESULTS 
This section outlines briefly the challenges that were experienced by teachers then followed by means 
to their coping. 

3.1 Challenges experienced by teachers 
Behaviour posed by learners from CHHs went from absenteeism, feelings of rage, to lack of 
concentration and motivation. 

3.1.1 Learner absenteeism 
We discovered that learners from CHHs were often not at school therefore their academic 
performance was not good. Many reasons for their absenteeism ranged from looking after sick 
siblings, performing specific jobs to get money for the doctor to applying for birth certificates so as to 
access child foster grant. Their absenteeism based on the above was of great challenge to teachers 
who would at times intervene to assist because they had to account for poor performance.  

3.1.2 Feelings of rage displayed by CHHs  
 “It is so difficult to work with learners who are angry”, comment by one teacher participant. Teachers 
indicated that learners are always angry with each other, they show this by engaging in fights every 
day. Learners from CHHs are growing up without support and care from their immediate family and 
protective environment of their home. Reiterating from the support of Pillay, about 95% of children 
living on their own without parents or elders are always angry, unhappy and sad due to domestic 
situations and feelings of insecurity [13].  

3.1.3 Lack of concentration and motivation 
“Mam one ends up being demotivated when working with leaners who looks morally down”. Teachers 
were further complaining about learners who were less motivated and who do not concentrate during 
their lessons. They reported that from their observations the cause was hunger due to poverty at home 
which also affected their health status. Therefore this clearly indicated that CHH learners were 
economically vulnerable. For instance statistic South Africa [14], in their 2006-2010 report indicated 
that about 62% of children were disproportionately affected by poverty.  
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3.1.4 Lack of experience 
Doing self-reflection on coping with what was expected form doing their job and giving support to 
learners from CHHs, teachers realised that they lacked experience as far as care and support is 
concerned since they were never trained on that.  

3.1.5 Incomplete syllabi 
The most stressful issue was not completing syllabi due to time wasted by learners who were 
constantly displaying all challenges indicated above and also lack of experience in assisting CHHs 
specifically. 

4 DISCUSSIONS 

4.1 Coping 
The aim was to focus on transferring necessary skills of care and support to all teachers in order to 
simplify the way they may implement them. Agreeing with Mohlakwana, skills such as basic 
counselling, communication, pastoral role-plying, assessment, administrative, responsibility and 
listening play a vital role in care and support [2]. Conducting advocacies and workshops was 
necessary to enhance teachers` coping skills for challenges experienced. In taking responsibility for 
transformation, both teachers and learners from CHHCs must be agents of social change through 
commitment and dealing with their emotions [15]. Below is a brief narrative of care and support while 
also enhancing one`s coping skills. 

4.2 Respecting learner` feelings 
It is imperative that both teachers and learners have a deeper understanding of respect, it is then the 
responsibility of the teacher to let both parties understand their valuable uniqueness to each other. 
Teachers should listen to learners` feelings and protect them so as to easily identify the necessary 
kind of support. Teacher indicated that to avoid frustrations, every child`s dignity has to be respected 
as captured for example in South African Constitution on human rights. Reciprocally, Tenn shows that 
teachers should be respected in the context of their social, intellectual and work interactions by their 
education senior officials by not imposing policies and guidelines without engaging them as 
implementers [16]. 

4.3 Teacher empowerment 
Every teacher should be trained through workshops on how to assist learners from CHHs and be 
equipped with basic counselling skills. Appropriate approaches and objectives should be established 
through proper communication to assist in building resilience while teaching and learning takes place 
[17]. They also have to be empowered with emotional coping skills in order to deal with issues relating 
to authoritative power in workplace. Another point of importance is to allow peer learning and 
collaboration in their classrooms in order to help those learners who are chronically depressed to 
focus their minds and this would lessen teachers` burden. Giving learners an opportunity to reflect on 
their own values, gradually unfolds a process of transformative learning for sustainable learning as 
proclaimed by [18]. 

4.4 Rebuilding relationships  
To lessen stressful situations and assist teachers to cope, different directorates such as curriculum 
and inclusive (care and support) have to network for coordinated planning to share expertise. It may 
be of help for teachers to serve as mentors, coaches and counsellors to influence active participation 
and decrease resistance to change. Rebuilding relationship and rust minimise stress and isolation 
between both teachers and learners from CHHs as it born good reward in terms of learner behaviour 
[19]. 

4.5 Equipping CHHs with life skills and values. 
From one of our meetings, we identified that learners from CHHs need various skills to approach life 
since they do not have adults in their homes who nurture them towards that. According to UNICEF life 
skills as psychosocial abilities for adaptive and positive behaviour which enables individuals to deal 
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with the demands and challenges of everyday life [20]. The most important life skills that identified 
were communication, decision making, listening, problem solving and team membership. 

4.6 Workshops conducted 
Workshops were conducted with the aim of transferring necessary skills of care and support in order to 
cope with CHH learners. Therefore skills such as basic counselling, communication, pastoral role-
playing, assessment, administrative responsibility taking and listening, play a vital role specifically for 
support as indicated by [11]. Workshops such as classroom management with care and support 
became an eye opener to teachers. One was captured saying “I was not aware of guidelines speaking 
to care and support, but now I have an idea and I feel inspired”. Another workshop focused on heads 
of department (HOD) as school management team (SMT) working with teachers. The purpose was to 
equip SMT members with efficient managerial skills and remind them of their responsibility to 
encourage teachers to do their work properly as they do monitoring. 

5 STREGNTHENING RESILIENCE 
Resilience is explained as the ability to steer through severe life challenges, find ways to bounce back 
and have skills to cope with specific current and future life challenges [21]. We found it imperative that 
although our focus was on teachers, it was essential they both together with learners to rebuild their 
lives and build resilience in order to minimise stress [22]. 

Since resilience is a skill, strategies such as optimism, communication, being proactive and taking 
care of oneself were encouraged. It is because these strategies help individuals to learn to be positive 
and adapt to difficult life situations. Teachers were further encouraged to equip learners from CHHs 
with skills to deal with their emotions and taking full responsibility for their actions [19]. Also 
encouraged to allow peer learning and collaboration in the classroom as it have positive effects to 
learners who are chronically depressed to focus their minds. 

6 CONCLUSIONS 
Participating with teachers and engaging them in discussions made them to identify their actual 
stressors and realise means of coping they may add to their resilience strategies. As change agents, 
they themselves should create time to bring change and lessen their load.  
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MEDIA LITERACY – ROMANIAN EXPERIENCES 
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Abstract 
In this paper we present the concept of media literacy in relation to media education, as being a “key 
competence” of the 21st century, especially nowadays when we face a new global phenomenon in 
terms of media communication and online social context. The paper contains three parts, designed to 
explain and present the terminology associated to media education / media literacy and the 
international and national backgrounds. In terms of international context, there are various and 
complex efforts which have to be named, as they place media education in the middle of researcher’s 
nowadays pursuits. Treated as a key competence to be developed, media literacy has gained more 
and more research and adapted curriculum where it finds its place to be educated. In terms of national 
context, although we are at the beginning of researching, training and teaching media education, there 
are considerably interests in this sense, on one hand among university professors and on the other 
hand among not-for-profit organizations; both of them are striving to provide on time, accurate and 
adapted educational curriculum for the young generations. This paper also presents a status of the 
media education implementation in both national and international curriculums. 
Keywords: media education, media literacy, media types. 

1 TERMINOLOGY  
Media literacy, a recent frequently used concept into the education field, proposes a key concept in 
terms of media education. Although media education itself is widely used among European countries, 
this recent not yet settled education branch has gained more and more attention nowadays, both 
researchers and students’ interest. The huge and fast technology development, the day to day 
updating and increasing popularity of means and gadgets among users of all ages, the challenging yet 
difficult abilities to handle such fast development and information lead to the need of developing new 
skills in dealing with media. Media literacy, as part of the media education comes in hand with all the 
necessary skills, abilities, competences, and practices which allow people to use, to access, to 
critically evaluate, create or manipulate the media.  Paula Bleckmann, in her work dedicated to Media 
Literacy / Maturity (Medienmündigkeit, 2012) [1], provides a very systematic theoretical framework 
which defines and displays how the concept works. The base of the framework comes hand in hand 
with sensorimotor integration, developed during early childhood and which states itself as the basis of 
handling skills and abilities. The next part consists in developing communication abilities seconded by 
production abilities (imagination, creation, development). Only after developing and managing all these 
lets say inherent skills and abilities, the reception abilities, critical reflection and selection abilities have 
to be educated by means of media education / media literacy. 

In terms of media formats / types, researchers (Bleckmann 2012) identified there are various 
possibilities of presenting media by human faculties and senses: 

• speech and sound 
This category refers to all human perceptions related to the hearing ability. Rather linguistic or 
non-linguistic this type of presenting media can be associated with child’s primary developed 
abilities (Bleckmann 2012) and they are to be found among the fundamental formats of 
addressing to human faculties and senses. 

• script (writing) 
This category takes into consideration the ability of a language to communicate and convey a 
message, containing a meaning. As Bleckmann claims, this phase of “acquisition” comes after 
the speech and sound one. There are more competences which are developed and gathered 
when it comes to writing. Bleckmann’s Media Maturity Path implies that this category implies 
critical thinking, reflexive analysis, imagination, faculty of consciousness perception etc. 

• picture and video 
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This category is related to the human visual perception. This media format involves the 
activation of the native ability to create. Each of these types is a creation, based on a rigorous 
critical thinking, dissemination and selection decision making ability. This stage represents the 
ultimate level of adult development in relation to media formats. 

2 INTERNATIONAL CONTEXT  
Regarding the European context, there are countries such as Italy, Spain, Germany, or France which 
have developed educational modules, which include customized curricula for media education. From 
the early childhood and up to university graduates, media education became part of the day-to-day 
training and development. Usually, the main parts of these adapted curricula are gathered around 
explanatory means of handling media, but also skills and abilities development in working with various 
devices, together with the information analysis and dissemination for creating approaches based on a 
built discernment.  

On the same path, there is a variety of research conducted in this direction, more and more 
universities and high educational organizations are focusing nowadays on identifying various means, 
theories and best practices to be put into the service of an appropriate media education. By taking into 
consideration the European Commission’s recommendations [2] the media literacy has been declared 
a key competence for 21st century, from early childhood and up to the adult and elderly environments. 
By this competence they understand the following:  

- Accessing and using media;  
- Understanding and making critical observations on media content;  
- Creating / producing communication in a multitude of contexts. 

The European Commission perspective underlines the practical aspect of the media competence on 
three dimensions: access, analyze and multiplication/ producing. This definition is part of the 
pragmatic perspective by underlying the two most important elements: competence and literacy. In this 
regard, Ileana Rotaru, researcher at Tibiscus University of Timisoara, Romania, develops a very 
rigorous methodology on how the media literacy curriculum shall be built, taking into consideration a 
high number of aspects, such as the Romanian National curriculum for education and the 8 key 
competences prepared by the European Commission [3]. The researcher explains in detail the 
competence based curriculum in relation to the skills developed. 

3 NATIONAL CONTEXT 
In Romania we can say that we are at the beginning of researching and creating several materials, 
modules or educational labs designed to perform and educate media literacy. During the last year a 
pregnant tendency of widely broadcasting information on how to use, handle, develop, create media 
and online environment was attributed to the unique “real life” transfer towards the online environment. 
Therefore, all the work environment, together with educational activities, culture and art environment, 
health system, etc. were transferred towards the online. This huge change of perspective transferred 
the focus towards the media and online environments. As results we have gained a lot of new 
perspectives, know-how and information (by sharing tutorials, guidelines, templates of best practices), 
together with a very fast development of skills and abilities associated with media literacy.  

One of the most demanding examples in this regard is represented by the project conducted by the 
Center for Independent Journalism in partnership with the Romanian-American Foundation [4], defined 
as I Teach Media Literacy – the Media Education and Culture Lab. The aim of the project is, as it 
states: “we support young people to develop their motivation and critical thinking, to grow and adapt, 
to expand their horizons, to share and apply knowledge in new situations.” As to say, the corrective 
actions this project proposes are to introduce media literacy concepts, in the high school curricula for 
humanistic disciplines, by following an extensive teacher training process. Their optimistic outcome 
and future perspective is that “by 2030 – at least 30% (175,000) of high school students will 
understand the media’s role in a democratic society, distinguish misinformation, deconstruct media 
messages and interact responsibly with social networks.” Their two strategic directions are on one 
hand to train, transfer and learning practice the media literacy concepts among high school students, 
and on the other hand “advocacy for introducing media literacy into the common core of skills that 
students acquire”. The numbers are significant, and they provide a target group containing 48.000+ 
students, 480+ teachers, where 16.000 students already work with and develop media literacy skills. 
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Another example in this regard is Alexandru D. Xenopol’s Arad County Public Library which provides 
professional support in teaching young people media literacy skills [5]. This project was conducted for 
teenagers and provided a 8 module educational program about media literacy and e-literacy skills.  
Conducted between 2014 and 2015, with support from the EIFL Public Library Innovation Programme, 
and from Arad County School Inspectorate, the public library managed to educate and award 199 
teenagers. The Library not only gained rich credibility among city institutions and partners, but also 
became a reliable provider of on time and modern support and education for the young generation 
using a dynamic space. This project together with the other initiatives conducted into the Romanian 
social context fills a demanding curricular gap, the one of media education.  

A project entitled Mind over media in EU, co-financed by European Commission Directorate-General 
for Communications Networks, Content and Technology as part of the Pilot Project – MediaLiteracy 
For All Grant agreement no LC-00644630, conducted in 2018 [6] provides an interesting approach of 
“filling curricular gaps” in Romania’s media education, by creating a Mind Over Media in Romania: 
Propaganda for Critical Thinking curriculum. The purpose of this research was on one hand to fill an 
existing gap between what is taught in school and the closest educational students’ needs and on the 
other hand, “to provide lesson plans which stimulate a critical discussion on the problems linked with 
contemporary propaganda in the Romanian public sphere – fake news, manipulation, nationalism and 
financial power.” This approach provides also a link with Romania’s historical background 
(communism propaganda) and the curriculum’s evolution through these years.  

Media and Information Literacy Policies in Romania (2013) another research conducted by Edumedia 
Association [7] provides insights and professional presentation of a wide factors and events which 
characterize Romania’s historical background in terms of media education. This study presents the 
“technological aspects” related curriculum which cover only a small part from the media education.  

The next study provides the following step in analyzing Romanian social context: Evaluation of Media 
Literacy Level in Romania, elaborated within the project “Are we Media Literate? A Pilot Research to 
Evaluate the Level of Media Literacy in Romania implemented within the Media Education program of 
ActiveWatch - Media Monitoring Agency and financed by Open Society Institute (OSI), London, Great 
Britain. This study provides insights and raw data obtained by means of questionnaire (data    
collection    and    introduction, elaboration of frequencies was realized by IMAS research institute). 
The singularity of this study consists in the target group’s age: 15-20 years old young persons which 
provided specific data responses.  

There are also researches and studies conducted for social media literacy, a very good example in 
this regard being the article Social Media Literacy in Romanian Universities – Are we Ready Yet? [8] 
This paper aims to focus on university’s environment as a networking space, where students 
collaborate and share their insights gathered in the name of common educational perspectives.  

The above-mentioned study, Media Literacy as a 21st key competence. A case study of Romania, 
conducted by Ileana Rotaru, from West University of Timisoara [3], identifies media literacy’s status 
among curriculum’s subjects regarding media education. The conclusions of the research applied to 
Romanian educational curriculum and context, are as follows: there are several subjects such as 
technology information, informatics, etc. which briefly include the media literacy aspects. Even media 
education is not fully part of the school curriculum, as it shall. 

Examples of good practices in teaching media education, or initiatives of including this key 
competence into national curriculum are to be found among researcher, university professors or 
teachers. For example, researchers from Cluj University [9] have published an article in the early 2008 
regarding media education and intercultural education, as key concepts and directions in nowadays 
educational environment and social context. 

4 CONCLUSIONS 
The analysis of various directions media education and media literacy emerged as key competences in 
contemporary society leads to the finding that we are facing a phenomenon of global transition that 
involves an overall rethinking of the interactional relationships between us, on one hand, by means of 
media communication (almost all the social communication has moved in online format), and on the 
other hand, by means of readapting to a new social environment.  

In terms of international best practices, as we have stated during our research, the European 
Commission has already named the media literacy and media education as key competences to be 
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developed throughout the educational process in order to adapt and readapt to the new 
communication requirements. There is an increasing tendency in learning, researching and recreating 
a customized curriculum to integrate the media education field. 

In terms of national tendencies, Romania has also adopted a series of such measures. Some of these 
have been presented in this paper. Of course, that we are at the beginning of creating, researching 
and adapting to a new cultural, social and historical context, but efforts are being made in order to 
create and broadcast media education among children, teenagers and adults. 
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Abstract 
Brain-based learning [BBL] is a set of principles in which the learning process is based on knowledge 
about brain structure and its function and on scientific results in cognitive neuroscience about the most 
effective and appropriate ways of learning for the brain. That includes structuring an interactive learning 
environment that respects students' characteristics and encourages creativity, conceptual 
understanding, and connections. Previous research shows the positive effect of BBL on student 
motivation, working memory development, maintaining the acquired knowledge, and a better 
understanding of the learned content. By understanding brain function, teacher can improve his or her 
teaching and develop the abilities and achievements of his or her students. This paper presents the 
results of the study whose aim was to investigate teachers' knowledge and beliefs about the 
implementation of brain-based learning strategies in the learning process and the frequency of its 
implementation in primary Science classes and to determine whether there is a correlation between 
these three variables. The study considered a sample of 207 primary school teachers in Croatia. The 
results show that primary school teachers have a satisfactory level of knowledge about brain-based 
learning strategies, but they only occasionally use them. Frontal, traditional teaching in primary Science 
classes is still widely used, indicating that there is still a robust, traditionally grounded paradigm in the 
educational process without an adequate shift toward student-centered teaching. The results show that 
teacher education level is significant for their positive beliefs about implementing new learning 
strategies. Teachers with master-level qualifications apply BBL statistically significantly more often 
regarding the teachers with bachelor's degrees. A positive correlation between teachers' knowledge 
about BBL and the frequency of its application in primary science classes shows the necessity of 
professional teacher training for acquiring adequate knowledge about this method, which could increase 
the frequency of its application in teaching practice. Most teachers conclude that they would apply 
different brain-based learning strategies if there would be more time in the teaching process. This 
situation requires consideration of possible teaching organization changes and the number of primary 
Science lessons per week. 

Keywords: brain-based learning, neuroscience, primary science classes, primary school teachers, 
teaching strategies for active learning.  

1 INTRODUCTION 
An analysis of the historical context of education indicates that the education models that do not consider 
students' individual needs and abilities proved to be dysfunctional. Traditional, teacher-based teaching 
is not conducive to achieving the educational system's desired quality and progress, which can be 
attained by successfully developing students' knowledge, skills, abilities, or competencies for coping 
with everyday life situations. To provide a learning environment that is compatible with achieving this 
goal, we need to adapt teaching strategies, methods, forms of work, and media to each student's needs 
and abilities, enabling them to reach the highest level of their academic success. One way to contribute 
to this is to apply active learning principles, known as brain-based learning [BBL], which makes the 
learning process different from the traditional one. 

BBL is a set of principles in which the learning process is based on knowledge about brain structure and 
its function and on scientific results in cognitive neuroscience about the most effective and appropriate 
ways of learning for the brain. The basis of neuroscience is a concept called cerebral or brain plasticity. 
Brain plasticity is the brain's ability to physically change to adapt to stimuli and habits beneficial to a 
person. Until the 1960s, there was a belief that the brain could change only during development in 
childhood and that when a person grows up, the brain gets its final physical structure. However, 
neuroscience research has shown that new brain pathways are created in the brain, and some pre-
existing pathways disappear due to new experiences, new learning, and memories that a person 
collects. Through the process of creating new pathways and dying out those that are not used, the brain 
has the ability to adapt to a changing environment. These results sought to explain human learning, 
develop an appropriate learning environment, and improve teaching.  
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Apart from the previously mentioned term (BBL), scientific and professional literature mentions other 
similar terms such as brain-compatible education [1] or brain-friendly teaching [2], but their basic 
assumptions about a successful learning process generally correspond. It is based on a holistic 
approach to students, and it observes teaching from the developmental, sociocultural, and other aspects 
[3]. BBL aims to align teaching and learning with how the human brain is biologically organized for 
learning [4] and to create learning environments that improve optimal brain function. That includes 
structuring an interactive learning environment that respects students' characteristics and encourages 
creativity, conceptual understanding, and connections [1].  

Jensen [1] also points out that the brain is intensely involved and connected to everything that teachers 
and students do in school and emphasizes the need to take this fact into account when teacher prepare 
the teaching process because of any deviation from the way the brain works may lead to frustration and 
failure. He particularly emphasizes the brain's complexity and the importance of integrated activation 
and stimulation of its left and right hemispheres. 

In scientific and professional literature dealing with brain-based learning, there are several basic 
assumptions that characterize this approach to learning: a) learning is defined as a physiological process 
that involves awareness of the indivisible mind-body relationship [5]; b) it emphasizes brain sociability, 
i.e. the strong influence of human interaction on the learning processes [6]; c) the search for meaning is 
considered innate, and therefore it is necessary to provide a rich, meaningful environment that 
challenges every student, and procedures for meaningful organization and categorization of new 
concepts such as mental mapping in the teaching process; d) the brain always tries to connect new 
information with already existing knowledge [7], which is the basis of constructivist teaching; e) emotions 
are crucial for creating patterns and they significantly affect the learning process, which is why they need 
to be kept positive [5]; f) the brain processes parts and wholes simultaneously [3]; g) learning involves 
focused attention and peripheral perception whereby the brain absorbs conscious and out-of-focus 
information [3]; h) learning involves conscious and unconscious processes which occur simultaneously 
[7]; i) the brain remembers in different ways and information is being stored and retrieved through 
multiple memories and neural pathways that are constantly being created [7]; j) the physiological 
structure and function of the brain changes we learning [6]; k) holistic learning is enhanced by challenge 
and inhibited by stress, so threatening environment or stress can make learning difficult [7]; and l) each 
brain is unique, and the ways in which information is processed differ from person to person, which BBL 
associates with different learning styles and Gardner’s theory of multiple intelligences [7]. According to 
the presented principles, it is justified to point out that neuroscience research confirms pedagogical 
knowledge about the effectiveness of active learning strategies (inquiry-based learning, learning by 
discovery, project-based learning, and cooperative learning). During these teaching strategies student 
learns by creating and constructing his/her cognitions (knowledge) based on interaction with the 
environment (physical and social) and by giving environment their meaning, understanding, and 
interpretation. This principle of learning is compatible with the constructivist learning paradigm [8].  

The previously mentioned principles can be achieved utilizing orchestrated immersion (creating a 
learning environment in which students are overwhelmed with information and therefore are forced to 
involve the local memory system in content exploration), by encouraging students' relaxed alertness 
(students are placed outside their comfort zone, but feel safe enough to engage in the challenge), and 
active processing (students think, look for patterns, compare what they know with what they see or hear, 
and make connections, orchestrated immersion, relaxed alertness, and active processing) [3]. 

By understanding how the brain works, a teacher can improve teaching and develop the abilities and 
achievements of his or her students. Every teacher should teach students about how the brain works 
and use mechanisms essential for its better development, which would significantly increase learning 
productivity and achieve meaningful learning in line with the natural workflow of the brain. Kosar's 
research [9] confirms that students who have applied BBL in class have a positive opinion about it and 
want to apply it in their future learning. 

Research by Bloomfield et al. [10] has shown that applying BBL techniques facilitates natural learning 
and that content is presented more entertainingly, thus avoiding learning "by heart". That leads to a 
reduction in stress and creates a relaxed environment that significantly contributes to increasing the 
learning process's efficiency. Another way to encourage natural learning is to add movement to the 
everyday teaching process. Jensen [5] claims that movement is critical for encouraging the learning 
process because it creates more connections between neurons, promoting active brain functioning [11]. 
Movement, interactions, and experimental manipulations increase breathing rate and heart rate, 
increasing blood and oxygen flow to the brain [2]. To prove the effectiveness of the movement technique, 
Klinek [11] conducted a study which shows that the application of "Brain Gym" exercises, as one of the 
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BBL techniques, has a positive effect on progress in learning, reading, and writing, focusing students' 
attention while working in groups, as well as developing the self-esteem of students with reading and 
writing difficulties. Similar conclusions are reached by Wachob [12], whose research shows that physical 
activity during teaching positively affects students' behavior during problem-solving and indirectly affects 
their academic success. Also, it was established that physical activity positively impacts short-term 
memory and emotions [13]. 

Apart from movement, the classroom climate in which students learn has a significant impact on 
neuronal development [14]. In his study of the impact of flexible seating on the learning process, Ridling 
[15] concludes that the classroom seating arrangement in the form of a cluster or a letter U increases 
student interaction and collaboration compared to traditional seating in rows. BBL also includes creating 
a learning environment that allows students to move around and engage socially during the learning 
process [3]. Barrett and Zhang [16] point out that spatial configuration in the classroom, light, noise, 
heat, and air quality significantly impact academic achievement and development of students' skills. 
Creating an aesthetically pleasing classroom climate by displaying posters, paintings, and student 
papers makes the classroom a stimulating environment suitable for successful learning [5]. 

Game-based learning, the application of humor, music, problem-based learning and collaboration, 
mental mapping, conversation, respect for students' emotions, and other techniques enable different 
ways of learning adapted to different individuals' needs. Humor and games are used to repeat basic 
information and practice essential skills [17], and they contribute to creating a pleasant classroom 
climate. The learning environment must be familiar and stable, with well-established rules and routines, 
but with enough innovation and discovery to satisfy students’ need for challenge and curiosity [6]. Also, 
the BBL emphasizes each student's uniqueness and current knowledge as a foundation for new learning 
[18]. It can significantly improve students’ acquisition of concepts in learning [19] and positively impact 
students' learning attitudes [20]. 

Research by Adel and Mourad [21] shows the positive effect of BBL on student motivation, working 
memory development, maintaining the acquired knowledge [22], and a better understanding of the 
learned content [23]. Akyurek and Afacan [19] found that the application of BBL in a school subject 
positively affects students' attitudes towards that subject and increases their motivation to learn. 
Increased student motivation can lead to increased student success. Similar results can be found in 
Saleh's research [23], which is why it can be concluded that students’ motivation and attitudes toward 
subjects, especially those that cause difficulties, can be improved by BBL strategies. Some research 
shows that BBL, compared to traditional teaching methods, also has a statistically significant effect on 
increasing students’ academic achievement [24]. 

As organizers of the teaching process, teachers play an essential role in the implementation of BBL 
methods. Research conducted by Wachob [12] shows that teachers' professional development focused 
on brain-related topics and teaching strategies that support the natural learning process positively 
impact the teachers' organization of the teaching process and thus on the educational experience of the 
student. Teachers must understand the principles of BBL and apply them effectively in their teaching. 
Along with Brain Gym, most teachers consider strategy and focusing skills to be the most beneficial 
learning activities [12]. Although research by Gözüyeşil and Dikici [25] shows that brain-based learning 
activities have a positive effect on student achievement, the results of Pociask and Settles [26] show 
that the teachers who used the BBL noticed that their students were more engaged in learning, that 
ineffective behavior was reduced in the classroom, and that a greater number of students were proud 
of their work, began to write homework more regularly and achieved better test results. 

According to Weick [27], any effort to reform educational practices involves changing teachers' 
knowledge, attitudes, and practices. Teachers in Croatia are still insufficiently familiar with the concept 
of BBL. By examining their knowledge, attitudes, and beliefs, an attempt was made to determine the 
extent to which primary school teachers in the Croatian educational system are willing to change their 
teaching practices and whether the teaching of primary science is consistent with contemporary insights 
about educational neuroscience and how the brain most effectively achieves academic success. 
Determining teachers` level of knowledge and understanding of their BBL ideas can contribute to the 
further improvement of teaching and learning. 
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2 METHODOLOGY 

2.1 Research aim 
This research aimed to investigate teachers' knowledge and beliefs about implementing BBL methods 
in primary Science classes and its correlation with their use frequency. 

2.2 Research problems 
According to these aims, the following research problems have been defined: 

1 What is the level of teachers` knowledge about BBL? 
2 What beliefs do teachers have about implementing the BBL method in primary science classes? 
3 How often do teachers apply the BBL method in primary science classes? 
4 Is there a statistically significant difference in the teachers` level of knowledge, beliefs about the 

implementation of BBL methods, and the frequency of their use in primary science classes? 
5 Is there a correlation between the level of teachers' knowledge and beliefs about BBL methods 

and the frequency of their use in primary science classes? 
6 Is there a statistically significant difference in the frequency of implementing the BBL method 

concerning teachers' motivation and concerning whether they participated in any of the 
workshops or professional conferences on BBL? 

2.3 Research instruments 
Based on the analysis of various questionnaires from this research area [28], [11], [29], a special survey 
questionnaire was made, adjusted to the goals of this research. The first part of the questionnaire 
collected participants' demographic data (gender, age, years of service, and education). The second 
part consisted of 30 items divided into three sub-scales. The first sub-scale examined teachers' 
knowledge about the BBL, and the second sub-scale examined teachers' beliefs about applying the BBL 
in primary science, while the third sub-scale examined the frequency of its implementation. Participants 
rated the items on a five-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = neither agree nor 
disagree, 4 = agree, 5 = strongly agree, and on a scale of 1 = never, 2 = rarely, 3 = sometimes, 4 = 
often, 5 = always). 

2.4 Participants 
The research was conducted on a sample of 207 primary school teachers in Croatia who voluntarily 
participated in an anonymous online survey posted on the school's website. Teachers participated in 
the survey anonymously. Out of a total of 107 respondents, 3.7% were male, and 96.3% were female. 
Concerning the years of service, respondents have been divided into seven groups: 0-5 years of service 
(45.8%), 6-10 years of service (8.4%), 11-15 years of service (12.1%), 16-20 years of service (10.3%), 
21-25 years of service (7.5%), 26-30 years of service (8.4%) and more than 30 years of service (7.5%). 
Most of the respondents have a university degree (69.2%) or a bachelor's degree (18.7%), while a small 
percentage of respondents have a master's degree (12.1%). 69.2% of respondents did not attend any 
workshop or professional conference on BBL, while 30.8% of respondents actively participated in a 
workshop or professional conference on this topic. The majority of teachers stated that they are 
motivated to participate in professional conferences on this topic (63.6%). 1.9% of them stated they 
were not motivated; 12.1% were partially motivated, while 22.4% were highly motivated. 

2.5 Data Analysis 
The research results were processed and presented through standard scientific and statistical methods, 
with the support of the IBM SPSS Statistics 20 software package. Before data processing, the 
significance of the deviation of the collected data from the standard Gaussian distribution was tested for 
each of the statements using the Kolmogorov-Smirnov test. The test results showed that all statements' 
data distribution deviated to a statistically significant degree from the standard Gaussian distribution. 
Therefore, data processing relied on non-parametric statistical indicators and results of non-parametric 
statistical tests. 
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3 RESULTS 

3.1 Teachers` knowledge about the BBL  
The first sub-scale in the questionnaire examined teachers' knowledge of the BBL method. The results 
show that teachers generally possess a satisfactory level of knowledge about BBL. They recognize its 
essential components and are familiar with the facts important for understanding (Mtotal = 3.97; SD = 
0.36). That is especially evident in recognizing the importance of basic neuroscience assumptions for 
understanding the organizational layers within the brain (M = 4.58; SD = 0.66) and highlighting outdoor 
teaching as a component of contemporary education that could improve the cognitive activation of the 
students' brain. Also, teachers have a high level of knowledge about the effectiveness of mental mapping 
and project learning that contribute to accelerating learning in the context of primary Science (M = 4.58, 
SD = 0.65). However, the respondents are less familiar with the area associated with emotions and 
students' creativity in the learning process, which are considered important components of BBL. 
Moreover, the results show that teachers generally agree with the statement that creativity is an innate 
ability (M = 3.54; SD = 1.10) and that emotions and intelligence are separate brain functions (M = 3.46, 
SD = 1.25).  

Furthermore, the Kruskal Wallis test showed that concerning the length of service, there is a statistically 
significant difference in teachers' knowledge that effective teaching is based on the belief that all 
students can achieve success in learning (H = 15,960, p = 0,014), and that controversy is one of the 
techniques appropriate for attracting student attention (H = 14,420, p = 0.025). Compared to those with 
21-25 years of service, a statistically significantly higher number of teachers with minimum years of 
service (0 to 5) and teachers with 11 to 15 years of service agree that all students can succeed in 
learning. On the other hand, teachers with more years of work experience (26 to 30 years) agree with 
the statement that the academic controversy technique is suitable for attracting students’ attention to a 
significantly greater extent than teachers with less work experience (0 to 5 years). These results indicate 
that the teachers’ initial enthusiasm can affect students’ learning success and that more experienced 
teachers can presume how certain methods will affect learning.  

The test results also show no statistically significant difference in teachers' knowledge of BBL concerning 
their qualifications. 

3.2 Teachers’ beliefs about the efficiency of application of the BBL in primary 
Science classes 

The second sub-scale examined teachers` beliefs about the implementation of BBL in teaching primary 
science. The results show that teachers generally have positive beliefs about its application in teaching 
(Mtotal = 3.64, SD = 0.34), but with a slight tendency towards undefined opinion. Teachers mostly agree 
that implementing different BBL procedures can make primary Science classes more attractive, modern, 
and enjoyable for students. 

Teachers have extremely positive beliefs about implementing different learning strategies and indicate 
their readiness to introduce them in their teaching practice (M = 4.65, SD = 0.72). They also fully agree 
that different learning approaches contribute to their effectiveness (M = 4, 79, SD = 0.70). On the other 
hand, they generally disagree that the initial formal faculty education prepares them sufficiently to 
implement BBL in teaching (M = 2.19; SD = 1.14).  

The Kruskal Wallis test results showed a statistically significant difference in teachers' willingness to 
introduce different learning strategies concerning teachers' work experience (H = 33,258, df = 6, p = 
0,000). Teachers with less work experience (0 to 5 years) have significantly more positive beliefs about 
applying different learning strategies than the respondents with 11 to 25 and 26 or more years of service. 
This finding was expected because teachers who recently completed their formal education acquired 
the appropriate competencies to implement new teaching strategies. On the other hand, more 
experienced teachers have grown accustomed to traditional teaching methods and have no desire to 
change them. This finding shows that younger teachers who have just completed their teacher studies 
are ready to adapt to the challenges of modern educational changes with their openness to the 
implementation of new teaching strategies. 

The results of the Kruskal Wallis test also showed that, concerning their professional qualification, there 
is a statistically significant difference in teachers' beliefs about introducing different learning strategies 
(H = 24,504, df = 2, p = 0,000), about the effectiveness of different approaches to learning in stimulating 
the brain’s cognitive activity (H = 15,344, df = 2, p = 0,000), and about comfort, lighting and classroom 
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temperature being essential for effective learning (H = 8,032, df = 2, p = 0,018). Teachers with a master's 
degree have statistically significantly more positive beliefs about all of the above. This fact shows that 
the respondents who completed teacher education programs more than 25 years ago are less open to 
new findings, indicating that BBL contributes to a better cognitive engagement of students. Therefore, 
they should be included in lifelong learning programs to acquire appropriate competencies to apply new 
education methods.  

3.3 The frequency of implementation of the BBL in primary Science classes 
The third sub-scale was used to examine the frequency of implementation of BBL in primary Science 
classes. Research results showed that the teachers only occasionally use BBL in teaching primary 
Science (Mtotal = 3.35; SD = 0.37). Some of the BBL methods and procedures that teachers often use 
are real-life situations and immersion in problems (M = 3.99; SD = 0.72) and new and updated data for 
preparing their lessons (M = 4.09, SD = 0.85). However, among the important BBL techniques, they 
rarely use rewards as an incentive (M = 2.41, SD = 0.85) and diagrams (M = 2.64; SD = 0.88). 

Furthermore, the Kruskal Wallis test results showed the differences in the frequency of implementation 
of BBL strategies and teaching methods concerning teachers' work experience. The results showed a 
statistically significant difference in the frequency of implementation of the mind mapping strategy (H = 
16,510, df = 6, p = 0,011). Teachers with 11 to 15 years of service and those with 26 to 30 years of work 
experience are statistically significantly more likely to use mental mapping than the respondents with 
less work experience (0 to 5 years). These results can also be attributed to their teaching experience. 
Namely, teachers with less work experience are more prone to using methods whose duration they can 
assume. Although they know what mind mapping is and how to implement it in primary science, they 
resort to traditional methods due to the lesson's time limitation. 

Also, the results showed that, with regard to the professional qualifications of the respondents, there is 
a significant difference in the frequency of implementation of frontal teaching (H = 8,985, df = 2, p = 
0,011), the use of new and updated data in teaching (H = 22,466, df = 2, p = 0,000), disregard of 45-
minute lesson limitation (H = 12,558, df = 2, p = 0,002), encouraging some forms of movement during 
classes (H = 8,038, df = 2, p = 0,018), using diagrams during lessons (H = 14,224, df = 2, p = 0.001) 
and using demonstration methods (H = 8.152, df = 2, p = 0.017). The results showed that teachers with 
a master's degree tend to implement these BBL methods and teaching procedures significantly more 
frequently than teachers with bachelor's degree, which can again be explained by a higher level of 
education which provides a higher level of competencies for effective teaching.  

Teachers with a bachelor's degree are statistically significantly more likely to prefer frontal teaching. 
New and updated data are statistically significantly more often used by teachers with a master's degree 
and teachers with a university degree than teachers with a bachelor's degree. That can be attributed to 
the fact that these respondents completed their teacher training more than 25 years ago. Numerous 
changes in the organization of teaching in the modern educational system have taken place in the 
meantime, for which they have not acquired the appropriate competencies during their formal education. 

Furthermore, teachers with a university degree are statistically significantly less likely to limit the duration 
of a primary Science class to 45 minutes than teachers with a bachelor's degree, which is in line with 
modern BBL. Compared to teachers with bachelor's and university degrees, teachers with a master's 
degree are more likely to practice or encourage some form of movement to help students to focus their 
attention and increase their readiness to learn. That can be attributed to a higher education level, i.e., 
knowledge of the role of brain gym methods in student-centered teaching. 

Teachers with master’s and university degrees also tend to use diagrams and demonstrations more 
frequently, which may be related to the fact that they rarely limit the school hour to 45 minutes. 

In this research, the Kruskal Wallis test results also confirmed no statistically significant difference in the 
frequency of implementation of BBL methods concerning teachers' motivation to attend conferences 
that deal with BBL (H = 4,964, df = 3, p = 0,174). However, Mann-Whitney test results showed a 
statistically significant difference in the frequency of implementation of BBL methods depending on 
whether teachers have already participated in workshops or professional conferences dealing with the 
topic of BBL (MWU = 754, Z = -3,157, p = 0.002). As expected, teachers who have attended a workshop 
or a professional conference dealing with a BBL-related topic were statistically significantly more likely 
to apply BBL methods in primary science. Once again, this confirms the necessity of continuous lifelong 
professional training of teachers in implementing modern teaching strategies. 
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3.4 The differences and correlation between teachers` knowledge, beliefs and 
their application of BBL 

The Friedman test and subsequent analysis sought to determine whether there is a statistically 
significant difference between teachers’ knowledge and beliefs about BBL and the frequency of its 
implementation in their teaching practice. The results of the analysis show a statistically significant 
difference among the listed components (x2 = 98.80; df = 2; p <0.01) (Table 1). Further calculations of 
the significance of the difference showed that teachers' knowledge was significantly higher concerning 
their beliefs about BBL and the frequency of its implementation. Also, teachers' beliefs about BBL are 
statistically significantly more positive concerning the frequency of BBL implementation in primary 
Science classes. Based on the obtained results, it was confirmed that teachers, despite their knowledge 
and beliefs about the importance and usefulness of the BBL methods, do not implement such teaching 
procedures sufficiently. 

Table 1. Comparison of teachers’ knowledge and beliefs about BBL and the frequency of its application in practice 

 M SD Friedman test x2 df p 

Knowledge 3,97 0,36  
98,80 

 
2 

 
0,00 Beliefs 3,64 0,34 

Application frequency 3,35 0,37 

Also, Spearman’s correlation coefficient between teachers’ knowledge and beliefs about the BBL 
method of learning and the frequency of its implementation was calculated (Table 2). The results show 
a statistically significant positive correlation between teacher knowledge and frequency of 
implementation of the BBL in teaching primary science, which means that teachers with higher levels of 
knowledge are more likely to apply BBL processes in teaching. 

Table 2. Correlation between knowledge, beliefs, and frequency of implementation of BBL 

 Knowledge Beliefs Application frequency 

Knowledge / 0,07 0,45** 

Beliefs / / 0,13 

4 CONCLUSIONS 
Brain research has been present in human society for a long time, but the notion of educational 
neuroscience, or teaching with the brain in mind, has been updated in the last three decades. It is a 
consequence of scientific and technological innovations in brain research and pedagogical interests for 
new understandings and adequate teaching explanations. One of the most significant educational 
neuroscience features is that it confirms the high value of student-centered teaching. Many student-
centered teaching strategies developed within reform pedagogies (inquiry-based teaching, project-based 
learning, cooperative learning) apply the principles of learning emphasized by modern neuroscience. Their 
main goal is to encourage successful learning and the development of student potential. 

The presented research results showed that teachers have a satisfactory level of knowledge about the 
BBL method, but they only occasionally use it in primary science teaching. Frontal, traditional teaching 
is still widely used, indicating no complete shift towards student-centered teaching, but there is still a 
robust, traditionally grounded paradigm in the educational process. Although we have concluded that 
the teacher's BBL knowledge is satisfactory, we must emphasize that it is slightly above average. 
Unfortunately, this is not a sufficient level that is essential to change the overall concept of teaching. 
This study also finds that teachers with the shortest length of service have a highly developed knowledge 
of BBL's fundamental setting and that the level of teacher education is variable, which affects their 
positive beliefs about the implementation of new learning strategies. Most teachers say that they would 
apply different learning strategies if there would be more time in the teaching process. 

This study also shows that the teachers with master-level qualifications apply BBL statistically 
significantly more often, which shows that education is an essential predictor of using BBL strategies in 
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teaching practice. A positive correlation between teachers' knowledge about BBL and the frequency of 
its application in primary science classes means that it is necessary to organize professional teacher 
training and acquire adequate knowledge about this method, increasing the frequency of its application 
in teaching practice. Wachob [12] points out that teacher participation in seminars correlates with 
students` progress in learning because implementing new strategies in teaching increases the 
probability that every student fully develops their potentials. 

The discrepancy between teachers' knowledge of the BBL method and the frequency of its application 
needs to be analyzed more deeply. One of the reasons for that can be found in the lack of time to 
implement such learning strategies (in the Republic of Croatia, there are only 2 hours per week of 
Science classes in the first three grades of primary school) and burdening teachers with the need to 
fully achieve the curriculum learning outcomes, which is why they prefer to apply approved, traditional 
methods of learning and teaching. This situation requires consideration of possible changes in teaching 
organization and the number of primary science lessons per week. 

Because there are no research studies about the use of BBL in lower grades of primary school in Croatia 
and a lack of appropriate guidelines for implementing this method in the teaching practice, research 
findings can help to make some guidelines to improve the existing situation in teaching practice. The 
conducted research could also serve as an incentive for further studies of the efficiency of BBL methods 
for the development of competencies of gifted pupils, as well as those which will determine how teacher 
training programs can affect the development of teachers' competencies which are necessary for the 
implementation of BBL methods in primary school classes. 
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MODEL FOR THE DEVELOPMENT OF SOFTWARE PROJECT BY 
STUDENTS  

Diana Lazarova, Mariana Nikolova, Neli Kiskinova 
“St. Cyril and St. Methodius” University of Veliko Tarnovo (BULGARIA) 

Abstract 
Presented in this article is an algorithm for the development of software projects by students using the 
International Baccalaureate Middle Years Programme as a base. An approbated model is offered that 
traces the process of forming and developing digital literacy at school for the purpose of gaining two 
fundamental digital competences in accordance with the European Reference Framework: digital 
content creation and problem solution. 

 Students’ software projects for educational purposes include two components: product and solution. 
The product is developed through appropriate programming means on the basis of a set assignment 
while documenting runs parallel. 

In developing a project, every student goes through the main stages of the software life cycle: inquiry 
and analyzing (set the assignment; draw up a research plan; explore similar products to analyze their 
structural elements; define the chief functional and design requirements); developing ideas (make 
decisions about what elements the final product will consist of and how they will be positioned; determine 
the interface design; plan for the details of the creation process); creating the solution (construct a logical 
plan that describes the efficient use of time and resources; develop the project); evaluating (student’s 
evaluation of the product in accordance with the pre-set criteria). 

The article gives a detailed account of the different stages, the correspondence of the sixteen pre-set 
criteria as well as skills and competences related to them (communication, research, data analysis, 
evaluation of advantages and disadvantages, self-criticism, organization of a continuous working 
process, etc.). 

Visualized by a diagram, the skills and competences that students develop by applying the model show 
that project education is a modern educational method that stimulate students’ activity and cognitive 
abilities and help them master key competences which could be basic their future career and self-
improvement. 

The criteria for evaluation of these competences are formulated in the context of self-awareness and 
willingness to update acquired knowledge; experience in various standard and non-standard situations 
and case studies; attitude to the process and the result of the application’s object. 

Keywords: software project, Middle Years Programme, education technology, motivation, innovation.  

1 INTRODUCTION 
The modern-day school is in the process of dynamic development due to the technological advancement 
of our social and economic life. Education should not only provide knowledge, but also form attitude 
towards the environment, assuring flexibility and adaptability towards the changing conditions. This 
adaptability is defined, to a great extent, by the skill to use knowledge in certain situations and practical 
activities. The school is no longer the only place where students can gain the knowledge of all time; it 
converts into an institution whose mission is to meet the challenges of the present day: the increasing 
volume of scientific information, the fast-pacing development and the wider use of digital technologies, 
the necessity of the students to be prepared for a life-long learning. In order to deal with such challenges, 
teachers should apply new methods of teaching that stimulate the learners’ involvement, their cognitive 
abilities; these should help the acquirement of key competences which will later be the basis of their 
professional realization and self-perfection.  

The education should offer teaching methods that stimulate the inquisitiveness and creativity of the 
young making them be responsible towards their future and the future of the society. This is the main 
goal of Middle Years Programme (MYP) of The International Baccalaureate Organization (IBO). It 
teaches young people how to show their individuality by working in teams realizing the significance of 
interdisciplinary connections when dealing with and solving existential problems. 
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2 SPECIFICS OF THE METHOD OF PROJECTS AS EDUCATIONAL 
TECHNOLOGY 

One of the most popular modern methods of teaching is the method of projects. According to Pl. Radev:” 
There are two main approaches to the application of the method of projects. According to the older 
methods in terms of history, the trainees go through two stages: firstly, they are educated through a 
systematic course of knowledge and skills acquisition; secondly, they apply those skills and knowledge 
in a creative and individual way that is directed to appropriate projects. According to the second 
approach, the training carried out by the trainer/teacher does not go before the project, however, it is 
incorporated in it.“ [1]  

More often in Computer Sciences and IT education the first approach is being applied. It involves the 
projects being used as a means of control and enrichment of the already acquired knowledge and 
practical skills. This method is based on the problem approach in education. In this method the teacher 
points out the problem that should be solved by the student through the development of the most 
appropriate software product. In most cases the subject of the problem is related to another field of 
study. Thus, some interdisciplinary connections are being established and the students give structure 
to and widen their knowledge in more than one field of study. 

This is a popular method due to the fact that it provokes the interest of the trainees and makes them 
more motivated since the problems are related to real every-day life situations. In the process of product 
making, or the solving of the problematic situation, the student should estimate and decide which 
knowledge to apply, how to apply it, whether they will need to acquire new knowledge and skills. This is 
an individual process of creation which highlights the individuality of each trainee and leads to the 
invention of various solutions to the problem.  

It is the teacher who has a specific role in the application of this method. He/she is a mentor who directs 
the students in the right path; the teacher is not the one who controls this process. The trainees organize 
their time themselves; they are the ones who decide how to distribute time spent on the various sub-
tasks. During this process the students have to play different roles: the role of the researcher when they 
look up information; the role of the analyzer when they process the researched data; the role of the critic 
when they have to distinguish between the important and the minor unnecessary facts; the role of the 
designer when they have to make up their mind on how to design their product etc. Thus, students 
consolidate and enrich their skills and competences. 

3 THE INTERNATIONAL BACCALAUREATE ORGANIZATION AND ITS MYP 
The International Baccalaureate Organization was established in 1968 in Geneva by a group of 
teachers. Originally, it provides only one degree– Diploma Programme, whose main purpose is to 
"provide an internationally acceptable university admissions qualification suitable for the growing mobile 
population of young people whose parents were part of the world of diplomacy, international and multi-
national organizations"[2] by offering standardized courses and assessments for students aged 16 to 
19. This organization is developing and gradually increases the number of educational services:  

• since 1994 -IB Middle Years Programme (MYP) 
• since 1997 The IB Primary Years Programme (PYP) 

• since 2012 - The IB Career-related Programme 

Since the time it was established up to now The International Baccalaureate Organization has become 
a popular highly respected and well-recognized international educational institution with its own model 
of education encompassing all degrees of undergraduate education. The organization has three large 
international centers and numerous world-wide schools licensed to teach its educational programs. 

Middle Years Programme is a comprehensive educational program providing basic knowledge in all 
subjects. The program requires the application of various innovative methods of teaching and 
assessment so that the students get more inquisitive and motivated for personal development. 

4 THE MODEL OF THE MYP FOR THE DEVELOPMENT OF SOFTWARE 
PROJECTS BY STUDENTS 

The projects, either individual or group projects, are of great significance for the IB educational process. 
Each Unit from the syllabus of Computer Science and IT is completed with a project, and this is the only 
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way of assessment. The final result in the subject should include not only the acquisition of skills and 
competences, but also the level of development; that’s why it is not an average grade. 

The software projects in IB have two components: product and solution. The product is being realized 
by means of appropriate tools according to the task assigned by the teacher. The task is one and the 
same for all students of the same class; it is based on a real every-day life situation and is formulated 
in such a way that it may have various solutions. The solution involves a description of all stages and 
activities that have led to the final product. Each component is to be processed simultaneously in 
parallel. 

Working on the project involves following the main stages of the software life cycle. There are four such 
cycles according to the high school degree of education. The product must be addressed to a certain 
client or target group. The client’s needs must be comprehensively analyzed. The results of this analysis 
will help the students create a unique successful product. 

The four stages of the product-making process are presented in Figure 1. Each of the four stages has 
four criteria. 

 
Figure 1. Stages of the software product-making process. 

4.1 Inquiring and analyzing stage  
The work on this stage starts with a research activity which serves as the basis of the project-making 
process. In the solution component, the following four criteria of analysis should be described:  

4.1.1 Interpret an open-ended design situation 
This a text explaining who the client is, what the problem is, or the task that should be done; where this 
problem is to be found; how the client would benefit from the product. 

4.1.2 Explain the needs of the client/target market to solve the problem 
This is to be done by the preparation of a plan of the research activity, which includes primary and 
secondary research.  

The primary research is related to the information that the student gathers on their own in order to 
perform the task and includes the following aspects: 

• Recognition of the client’s needs by means of methods such as an interview, quiz, direct 
observation of the working process, correspondence, discussion etc. 

• Analysis of products which can solve the problem partially or thoroughly. 
• Talking to people who have worked on similar problems and can share their experience. 
• Recognition of the necessary knowledge and practical skills for the problem solving. Here 

students can resort to materials used in the school subjects, discussions with teachers or other 
experts. 

The secondary research includes information gathered by other people. Here students may use extra 
sources such as school books, magazines or online materials, or marketing research. 

4.1.3 Independently explore real-life design problems set in unfamiliar contexts 
The student takes into account other existing products similar to the one he/she needs to design by 
analysing their structural elements, strengths and weaknesses. The results of this research can be 
variously presented: in a table, a list, or a paragraphed text. 
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4.1.4 Develop a detailed design, which summarizes the analysis of relevant research 
In the form of a list with 7-10 elements, the student should note down the main requirements of the 
functionality and design of their product. These turn out to be certain criteria for success, on the basis 
of which in the ultimate main criterion the student evaluates his/her work. 

4.2 Developing ideas stage 
The second stage requires that after the research and the analysis of the data from the first stage, the 
student make decisions on the elements of the product and their position. The process of the design-
making has four criteria.  

4.2.1 Develop a design specification which clearly states the success criteria for the design 
of a solution  

A clarification of the main structural product elements is made. If the project is related to the developing 
a software, there should be a clarification of the data structures that will be used, classes and methods, 
imbedded classes etc. If the project is related to the school subject IT, the volume of the project is to be 
described, whether it would include a text only, or it would include graphics, charts, formulas; will there 
be head elements; if there are specific conclusions, how would they be formatted etc. 

4.2.2 Develop a range of feasible design ideas which can be correctly interpreted by others 
Two or three sample designs of the product should be presented, and it is crucial to present the basic 
elements of the previous point and how they would be positions and what the connections between 
them would be. A graphic representation is needed together with explanations; there can be graphs, 
structural diagrams or a photo of the chosen design with clarification of the elements. 

4.2.3 Present the final chosen design and justify its selection 
The concept of this stage includes the basis of the sample designs from the previous stage and how 
they influence the student’s and the client’s decision on the final design of the product. This design is to 
be presented with a focus on its positive aspects, or it is being clarified why it is appropriate. 

4.2.4 Develop accurate and detailed planning drawings/diagrams and outline the 
requirements for the creation of the chosen solution 

This includes the planning of the details of the product-making process such as the choice of a type, 
colour, paragraphs, size of the letters, will there be word themes, what type of paragraphing there will 
be, how will the pictures be shown, what will the number of menus be, what messages will appear when 
some information is filled in etc. for a better presentation this information should be presented in a chart. 

4.3 Creating the solution stage 
This is the stage in which the product is developed. In solution, the following four criteria should be 
clarified.  

4.3.1 Construct a logical plan that describes the efficient use of time and resources, sufficient 
for peers to be able to follow to create the solution 

An explanation of the used software and hardware is presented; for which elements of the solution they 
will be used; why are they appropriate. A time schedule of the task performance should be done in a 
timetable. 

4.3.2 Demonstrate excellent technical skills when making the solution 
This is the core process of the product developing. In solution, the logical sequence of coding elements 
is explained. This explanation together with the product itself demonstrate to the teacher the level at 
which the student has acquired the subject material, the depth of knowledge and the acquisition of 
practical skills in computer sciences tables. 

4.3.3 Follow the plan to create the solution, which functions as intended 
The main issue is whether there has been a need to make substantial change in the developing of the 
product, how different it has been in terms of structure compared to the initial ideas from the second 
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stage– Developing ideas, or it was not different at all. If a change has been made, it must be well-
grounded and good argumentation so that it is not considered as a weakness of the design-making 
process. 

4.3.4 Fully justify changes made to the chosen design and plan when making the solution 
In this criterion, the changes in the details are explained: change of the colour of title, change of the type 
size of a message etc. 

4.4 Evaluating stage 
This is not an evaluation of the student made by the teacher. Instead, it is an evaluation made by the 
student of the product that has been developed. It is based on the performance of the planned criteria 
of success and the client’s requirements. The following four criteria are to be taken into account.  

4.4.1 Design detailed and relevant testing methods, which generate data, to measure the 
success of the solution 

Collection of information which defines to what extent the product has been successful. In this criterion, 
several strategies can be applied and described such as: 

• A set of tests to establish the correctness of the product functionality. The tests and their results 
should be described. 

• The product is provided to the client so that it is tested and a feedback is expected. 

• The product is tested by an expert (it can be a teacher) and a feedback is expected. 

• Mixture and combination of the pointed strategies. 

4.4.2 Critically evaluate the success of the solution against the design specification 
In this criterion, the student makes an evaluation of the success of the product, which is based on the 
information gathered from the previous criterion. The information is present as a text or in a chart, and 
it includes the strengths and the weaknesses of the product following the tests that have been done 
and/or the opinion provide by the client. It is important that when an evaluation is made it should be 
considered whether the product meets the criteria of success which have been presented in the stage 
of Analysis. 

4.4.3 Explain how the solution could be improved 
After the analysis of the product positive and negative aspects has been made, a suggestion of its 
improvement is made. It is essential that the students are aware that there is no such thing as a perfect 
product since there is no absolute situation and life circumstances are constantly changing- this includes 
a change in technologies or the needs of the clients.  The product developed by them is not supposed 
to be perfect in the first place. It is assumed that the product is as good as possible for their client and 
can be optimized at any time. 

4.4.4 Explain the impact of the solution on the client/target audience 
This a conclusion presented as a list or a text explaining how/why the product will be beneficial to the 
client. This conclusion is based on the information presented by the client himself. 

The student submits his/her product and solution to the teacher. Each of the sixteen criteria is scored 
on the basis of unified MYP strands.  

The MYP model of project design has many advantages. It is close to reality not only because it solves 
existential problems, but also because it is based on the principles of software development by the IT 
companies. 
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Figure 2. Skills and competences that are being developed. 
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Following this model, the students become young IT developers which highlights the emotion of the 
working process, boosts their motivation and involvement in the process of study; this increases their 
willingness to gain knowledge and practical skills in software sciences [3] “As students progress through 
the different stages of the design cycle, they are constantly experimenting with ideas, researching topics, 
compiling sources, brainstorming issues, sketching possible solutions, making changes, rejecting 
proposals and critically evaluating their work”. 

The data in Figure 2 demonstrate that this model contributes the consolidation and enrichment of various 
skills and competences of the trainees since it offers not only an application and extension of knowledge 
in IT and Computer sciences, but it also offers opportunities for the students to communicate, search 
information, analyze data, evaluate advantages and disadvantages, have self-criticism, organize a 
continual working process etc. 

This model describes the process of formation and development of digital literacy at school so that it 
covers both basic fields of digital competences in accordance to the European framework: Design of 
digital content (processing of digital content, Integration and modulation of digital content, Copyrights, 
Licenses, Programming) and Problem solving (solving of technical problems, practical and theoretical 
problem solving, Creative solutions to a specific problem in digital environment, Defining a necessity to 
improve digital competence. 

5 CONCLUSION 
The herein presented model is not only an algorithm for software projects developed by students, but it 
also is a general model of the process in which young students from Bulgaria and around the world form 
and develop digital competences. This model plays a substantial role in the readiness of young people 
to deal successfully with the arising issues in our ever-changing dynamic education and life. High-quality 
education aims at the highest; it utilized scientific knowledge as a basis for the formation of such qualities 
of the trainees that help them think in multi-layers; it helps them use their full potential to „develop 
internationally minded people who, recognizing their common humanity and shared guardianship of the 
planet, help to create a better and more peaceful world “[4].  

What is to come is a research on the extent to which the application of this model nourishes such 
qualities and the analysis of the results will be the objective of future works. 

The objectives and the tasks of the educational system aiming at the creation and development of key 
competences will be defined by planning and projecting of a system of certain activities and measures 
in the learning process. The criteria of evaluation of the content of such competences is to be defined 
in the context of:   

• Realization and eagerness to make such competences up-to-date;  

• Mastered knowledge of the content of such competences;  
• Experience in the performance of such competences in standard and non-standard 

circumstances; 

• Attitude towards the process and the result of the application object. 
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Abstract 
In this paper we will present some aspects regarding the acculturation process of students in the socio-
human field. Acculturation is a process in which a person or group in one culture comes to adopt the 
practices and values of another culture, while still maintaining their own distinct culture. This process is 
most often discussed in terms of a minority culture that adopts elements of the majority culture, as is 
usually the case for immigrant groups that are culturally or ethnically distinct from most of the place 
where they immigrated. The research methodology included the interview method and the interview 
guide tool, which was applied to a lot of 50 students from specializations in the socio-human field. A 
series of principles, phenomena, values were identified that represented elements inscribed in the 
acculturation phenomenon. Cultivation is a two-way process, which means that those in the majority 
culture often adopt elements of the minority cultures which they come in contact. The process takes 
place between groups in which none is necessarily majority or minority. It can happen both at group and 
individual level and can it is a result of direct contact or contact through art, literature or the media. 

Keywords: acculturation, values, culture, dynamics. 

1 INTRODUCTION 
Intercultural education has become an essential feature of current education systems and the 
relationships and connections between cultures are a reality with multiple manifestations and 
implications at individual and collective level. 

Very often, the activity carried out by teachers and students in higher education involves the organization 
and conduct of study and research internships in other institutions in the country and abroad. Exchanges 
of good practice are ways of making significant progress for the person and institution to which they 
belong. In addition to the main purpose that a person has when doing an internship abroad, there are 
many other dimensions and aspects that can be analyzed and studied. One of these dimensions is that 
of the exchange, of the process of relationship between the two cultures (the culture from which the 
person comes and the culture of the country in which he lives for a period). 

Acculturation is a process of contact and cultural exchange through which a person or group comes to 
adopt certain values and practices of a culture that is not originally theirs, to a greater or lesser extent. 
Following this intercultural process, the original culture of the person or group remains, but is modified 
or transformed. [1] 

When the process is very intense, arises the assimilation process in which the original culture is 
completely abandoned, and the new culture adopted in its place. However, other results may occur that 
fall across a spectrum from minor to total change and these include separation, integration, 
marginalization and transmutation. 

The term “acculturation” was first used in the social sciences in 1880 by John Wesley Powell in a report 
for the U.S. Bureau of Ethnology. Powell later defined the term as the psychological changes that occur 
in a person due to the cultural exchange produced because of extensive contact between different 
cultures. Powell noted that while exchanging cultural elements, each retains its own unique culture. 

At the beginning of the twentieth century, acculturation became the focal point of American sociologists 
who used ethnography to study the lives of immigrants and the extent to which they integrated into 
American society. William Isaac Thomas and Florian Znaniecki examined this process with Polish 
immigrants from Chicago in the 1918 study "The Polish Peasant in Europe and America." Others, 
including Robert E. Park and Ernest W. Burgess, focused their research and theories on the outcome 
of this process known as assimilation. 
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While these early sociologists focused on the acculturation process experienced by immigrants and also 
by black Americans in predominantly white society, today's sociologists place more emphasis on the 
two-way nature of cultural exchange and adoption that takes place through the process acculturation. 

2 THE PHENOMENON OF ACULTURE 
At the group level, acculturation involves the widespread adoption of the values, practices, traditions, 
art forms and technologies of another culture. These can range from adopting ideas, beliefs and ideology 
to the widespread inclusion of foods and kitchen styles from other cultures. For example, embracing 
Lebanese, Chinese and Indian cuisines in Italy. This includes the simultaneous adoption of ordinary 
Italian food and menus by immigrant populations. Group acculturation can also involve the cultural 
exchange of clothing, fashion and language. This happens when immigrant groups learn and adopt the 
language of their new home or when certain phrases and words from a foreign language make their way 
into normal use. Sometimes leaders in one culture make a conscious decision to adopt the technologies 
or practices of another for reasons associated with efficiency and progress. At the individual level, 
acculturation may involve the same dimensions that occur at the group level, but the reasons and 
circumstances may differ. For example, people who travel to foreign countries where the culture differs 
from theirs and who spend long periods of time there are likely to engage in the acculturation process, 
whether intentional or not, to learn and experience new things. [2] 

Similarly, first-generation immigrants often consciously engage in the acculturation process as they 
settle into their new community for social and economic success. In fact, immigrants are often required 
by law to cultivate in many places, with requirements to learn the language and laws of society, and in 
some cases with new laws governing clothing and body covering. People who move between social 
classes and the separate and different spaces in which they live often experience acculturation both 
voluntarily and on a necessary basis. This is the case for many first-generation students who are 
suddenly among colleagues who have been socialized to already understand the norms and culture of 
higher education, or for students from poor and working-class families who are surrounded by wealthy 
colleagues at well-funded private colleges and universities.  

Although they are often used interchangeably, acculturation and assimilation are two different things. 
Assimilation may be a possible result of acculturation, but it does not have to be. Also, assimilation is 
often a largely one-way process, rather than the two-way process of cultural exchange which is 
acculturation. 

Assimilation is the process by which a person or a group adopts a new culture that virtually replaces 
their original culture. At the end of the process, the person or group will not be able to be culturally 
distinguished from the culturally native people in the society in which they have assimilated. [3] 

Assimilation, as a process and result, is common among immigrant populations trying to blend in with 
the existing fabric of society. The process can be fast or gradual, taking place over the years, depending 
on the context and circumstances. 

3 METHODS OF CULTURES NETWORKING 
Culture encompasses a complex set of related institutions and means of communication, around which 
cultural life is organized and through which values enter the social space. The relations between culture 
and society are established through institutions such as: scientific research institutes, the education 
system, libraries, museums, mass media. 

Cultivation can take different forms and have different results, depending on the strategy adopted by the 
people or groups involved in the culture exchange. The strategy used will be determined by whether the 
person or group considers it important to maintain their original culture and how important it is for them 
to establish and maintain relationships with the larger community and society whose culture differs from 
theirs. The four different combinations of answers to these questions lead to five different strategies and 
results of the culture. 

3.1 Assimilation method 
This strategy is used when little or no importance is given to maintaining the original culture and great 
importance is given to matching and developing relationships with the new culture. The result is that the 
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person or group is ultimately culturally indistinguishable from the culture in which they assimilated. This 
type of acculturation may occur in societies where new members are absorbed. 

3.2 Separation method 
This strategy is used when little or no importance is given to embracing the new culture and special 
importance is maintained to the original culture. In this case, the original culture is maintained while the 
new culture is rejected. This type of acculturation may occur in culturally or racially segregated societies. 

3.3 Integration method 
This strategy is used when maintaining the original culture and adapting to the new one are considered 
important. This is a common acculturation strategy and can be seen among many immigrant 
communities and societies with a high proportion of ethnic or racial minorities. Those who use this 
strategy could be considered bicultural and could change the code when moving between different 
cultural groups. 

3.4 Marginalization method 
This strategy is used by those who attach no importance to preserving their original culture or adopting 
the new one. The result is that the person or group is marginalized, rejected, overlooked and forgotten 
by the rest of society. This can happen in societies where cultural exclusion is practiced, thus making it 
difficult or unpleasant to integrate a person culturally. 

3.5 Transmutation method 
This strategy is used by those who attach importance to both maintaining their original culture and 
adopting the new culture - but rather than integrating two different cultures into their daily lives, those 
who do so create a third culture (a mixture of old and new). 

4 RESEARCH DESIGN 
The research methodology included the interview method and the interview guide tool, which was 
applied to 50 students from specializations in the socio-human field. A series of principles, phenomena, 
values were identified that represented elements inscribed in the acculturation phenomenon. 

The students who participated in the research carried out internships at higher education institutions 
abroad, for a period of at least 6 months. 

Most of the students (a percentage higher than 90%) consider that the acculturation phenomenon was 
present in the periods of time spent abroad. The way of manifestation of this acculturation process was 
that of integration. 

Out of the total number of surveyed participants, 70% stated that the values they considered decisive in 
the acculturation process were cultural and artistic. Involvement in extracurricular activities in the cultural 
and artistic field is both a motivating element in the specific study and research activity and a decision 
factor in the application process for selection for international mobility. 20% of respondents stated that 
material values were an essential component in the acculturation process. 6% of students answered 
that personal values, related to family and friends were a component of the acculturation process and 
4% failed to clearly identify the determining components in the acculturation process in which they were 
involved during the internship. abroad. 

The process of cultural integration can be represented in the form of an “iceberg” with a visible part and 
a part that students experience as they penetrate deeper and deeper into the structure of a foreign 
culture. Of course, the intensity of the blow depends on one personality and another and everyone 
experiences it differently. The visible part has in its structure aspects that students can discuss and 
discover from the first interactions: language, flag, literature, folklore, holidays, food, holidays, art, 
clothing. The second part includes the following components: 

• addressing essential concepts such as: courtesy, friendship, leadership, cleanliness, modesty, 
beauty. 

• communication styles and rules, facial expression, gestures, eye contact, personal space, touch, 
body language, social conversation, emotions, tone of voice. 
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• attitude towards the elderly, adolescents, those dependent on help, rules, expectations, work, 
authority, cooperation versus competition, attitude towards animals, age, sin, death. 

• concepts towards self, time, past and future, justice and truth, roles related to age, sex, social 
class, gender, family, status. 

• vision on religion, marriage, relationships, raising children, making decisions, solving problems. 

There are many aspects that are not fully aware and processed in connection with the phenomenon of 
cultural integration, which students do not discern from the beginning. The more they begin to discover 
the new society, the more concepts, and notions of life I no longer understand. It is recommended to 
maintain open communication with those around you. The more the change is realized, accepted, 
embraced, the simpler the integration process becomes. 

5 CONCLUSIONS 
The obtained results highlight the manifestation through the way of constructive integration of the 
acculturation phenomenon in the students in the socio-human field who have carried out study and 
research internships at universities abroad. 

In the process of socio-cultural integration, it is important to know the language of the country where the 
internship takes place. Also, the differences given by the cultural diversity represented sources of 
knowledge, study, and involvement in extracurricular activities for students. [4] 

The influence that the sociocultural environment has on the development of students' personality is 
certainly a complex subject due to the number of variables that must be analyzed and correlated. The 
emotional and psychological transformations that students undergo, determine them to know and 
manage their own lifestyle and determine them to look at the sociocultural environment as a challenge. 

In the process of acculturation, processes of construction and reconstruction of value systems take 
place, as well as interesting experiences regarding the new ways of symbolizing and decrypting old 
symbols. In this context, we can speak of a new culture of democracy, whose paradigms are the 
following: the educational paradigm, with its side of permanent formation; the paradigm of valuing 
resources, especially in the creative space of cultural and social communication; the paradigm of 
mediation and the creation of new "cultural standards" especially in the space of humanity and social 
exclusion. 
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L. Ramírez-Ramírez, M. Hernández-Herrera 
Universidad Panamericana (MEXICO) 

Abstract 
In recent months, and with the context of online education, Research-Based Learning (RBL) emerged 
as an innovative alternative to promote cognitive and technological abilities in college students. By 
recognizing that online learning has challenges to face, RBL represents an alternative that compiles 
competencies development to daily and professional tasks. Many Authors include RBL as a method that 
has the following advantages: increases information search skills, academic performance, student self-
confidence, critical thinking, motivation, and self-learning. Besides, RBL combined with curriculum 
integration aims to broaden students’ perspectives and make their learning meaningful by producing 
critical thinking skills. This research uses a case study as the methodology design. The participant 
population was twenty-four students from the Pedagogy and Psychopedagogy College programs at the 
senior and junior years. The students took three courses with transversal participation in between them 
for four months. The participating students received classes using digital platforms as Google Meet and 
Zoom. Additionally, students learned to use digital applications such as ResearchGate and Mendeley. 
At the end of the course, professors conducted an online survey with closed and open-ended items. To 
analyze the information, researchers carried out a multimethod analysis using MAXQDA2020. 
Considering, quantitative-descriptive results, it was identified that students valued as positive activities 
for their learning in Research: 66.7% the Interview planning and application activity, 58.3% the Oral 
presentation activity, 54.2% valued as positive activities for their learning the activity with Digital 
Scientific Databases (Library). Likewise, 91.7% of the sample value positively the use of digital platforms 
for research learning, while 8.3% valued it negatively. The Qualitative findings underpin 6 thematic axes: 
(1) Inquiry skills in specialized Databases, (2) Knowledge application skills, (3) Identification and use of 
research methodology, (4) Challenges in RBL: Online teaching modality, (5) Academic writing skills, (6) 
Digital skills for research. It is concluded that the impact of research-based learning is relevant for the 
formation of competencies such as inquiry in databases and the application of methodologies. Digital 
platforms and applications are positively valued when used as a tool for learning mediation and focused 
on the application of the knowledge reviewed in synchronous classes.  

Keywords: Innovation, E-learning, Research-Based, Educational Research, Students, University. 

1 INTRODUCTION  
Recently, educational environments are innovating and adapting to active methodologies [1][2]. 
However, more than ever, Pandemic times required extensive analysis to differentiate between them, 
specifically addressing those that favor research skills and professional competencies. Such is the case 
of Research-Based Learning (RBL), which, unlike other active methodologies, such as Project-Based 
Learning (PBL), contemplates cross-curricular teaching and the use of Information and Communication 
Technologies (ICT) to generate research skills, which, among other things, favor autonomous learning, 
and professional competencies throughout life [3] [4]. 

The RBL has its roots in John Dewey and Bandura's pedagogical roots, and theoretical support that 
recognizes the benefit of linking teaching in the university classroom with research [5][6][7][8]. The RBL 
is a didactic strategy and a methodology that, in higher education, has been showing its strengths for 
the acquisition of cognitive and attitudinal skills that are related to the construction of autonomous, 
practical, and meaningful knowledge by students [5]. 

The objective of this study is to analyze the students' perception of the impact of the RBL methodology 
on their learning about educational research in a cross-curricular higher ed course, through students' 
surveys responses. The study shows that RBL has a significant impact on developing students' research 
skills and promoting autonomy in their learning process. Researchers have the responsibility to promote 
autonomous learning in students. This study is an invitation to reflect and innovate online classes with 
integral methodologies as RBL is.  
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The paper presents three sections, each of which contributes to address students' responses across 
RBL methodology. The first section presents the methodology that carries on the study, which focuses 
on a description of students learning. The second section describes the results, dividing them into 
quantitative and qualitative. The paper closes with a third section, the conclusion, with the final thoughts 
and reflections. 

2 METHODOLOGY 
This research uses a case study as the methodology design [9], this design allows for an in-depth study 
of a case through the collection of data from various sources (quantitative and qualitative). The type of 
case study selected was a single case study, in which the unit of analysis was the experiences of 
students in an online university course on educational research methodology.  

The participant population was twenty-four students from the Pedagogy and Psychopedagogy College 
programs at the senior and junior years. The students took three courses with transversal participation 
in between them for four months. The participating students received classes using digital platforms as 
Google Meet and Zoom. Additionally, students learned to use digital applications such as ResearchGate 
and Mendeley. At the end of the course, professors conducted an online survey with closed and open-
ended items. 

To analyze the information, researchers carried out a multimethod analysis [9]. The qualitative thematic 
qualitative analysis strategy was used for the analysis of the qualitative data [13], which consists of the 
exploration of data through a flexible analytical coding process that can be employed in a variety of 
disciplines and research areas (e.g. psychology, education, health) and aims to achieve a detailed 
description of the data rather than to develop a theory as with other strategies such as discourse 
analysis, grounded theory or interpretative phenomenological análisis [14]. The thematic analysis was 
carried out in accordance with the six phases [13]:  

1 Carrying out a familiarization reading of the qualitative data: this consists of immersing the 
researcher in all the data collected through repeated reading of the data, searching for possible 
codes and generating analytical ideas.  

2 Generate initial codes: this phase involves the generation of the first codes that emerge from the 
data and that are representative of what is expressed in the participants' discourse.  

3 Search for recurrent themes in the data: the codes are placed in thematic groupings that show a 
pattern or trend in the data.  

4 Review the themes generated: the correspondence of the data with the assigned codes is 
reviewed and intercoding with other researchers can be used.  

5 Define and name the themes: at this stage, the themes are refined and the most representative 
names of the grouped codes are selected.   

6 Prepare a report on the themes found: this is the final stage of analytical production of the data, 
which can be carried out through the selection of representative narrative fragments, diagrams, 
conceptual maps, word clouds or analysis matrix. 

The data were analyzed using MAXQDA 2020© software, through which codes, analytical memos, 
themes and graphs were generated. [10].  

3 RESULTS 
In this section we will describe, on the one hand, the results obtained through the quantitative-descriptive 
analysis of the students' perception of the activities implemented in the course. On the other hand, we 
present the results of the qualitative content analysis based on the students' written discourse. 

3.1 Quantitative-descriptive results 
Through the quantitative analysis it was identified that students perceived the following as significant 
activities for their online learning in Research: 66.7% the Interview planning and application activity, 
58.3% the Oral presentation activity, 54.2% valued as positive activities for their learning the activity with 
Digital Scientific Databases (Library), activity on the ResearchGate platform (41.7%), creation of 
Research Podcast (29.2%), exams on Moodle or Google Classroom platform (25%), research project 
writing activity (20.8%), digital video creation (16.7%), digital quizzes (12.5%), performance of a theater 
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play (12.5%), flipped classroom (8.3%), collaborative app brainstorming activity (4.2%). Likewise, 91.7% 
of the sample value positively the use of digital platforms for research learning, while 8.3% valued it 
negatively. Figure 1 and 2.  

 
Figure 1. Percentage perception of meaningful activities for research methodology learning 

 
Figure 2. Percentage of perception value positive use of digital platforms for research learning.  

3.2 Qualitative content analysis 
The qualitative findings underpin 6 thematic axes: (1) Inquiry skills in specialized Databases, (2) 
Knowledge application skills, (3) Identification and use of research methodology, (4) Challenges in RBL: 
Online teaching modality, (5) Academic writing skills, (6) Digital skills for research. 

According to the content analysis, the words with the highest frequency of occurrence in the students' 
discourse in response to the question about learning in the RBL online course were: research (21), 
quantitative (12), tools (12), learning (11), information (11), documents (10), learn (8), perform (8), 
understand (8), approach (7), format (7), APA (3). Figure 3.  
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Figure 3. Word cloud on meaningful learning with the RBL course. 

On the other hand, in the content analysis of the question on challenges in the RBL methodology course, 
students most frequently expressed the following words: research (13), presentation (12), qualitative 
(11), platforms (11), information (11), methodology (11), subject (10), understand (10), distance (9), 
protocol (9). Figure 4.  

  
Figure 4. Word cloud on challenges in the RBL course.  

4 CONCLUSIONS 
Based on the objective of the research, which was to analyze the students' perception of the impact of 
the RBL methodology on their learning about educational research, we highlight three emerging results 
of relevance: (1) distance learning mediated by digital platforms is of great impact and interest for 
students when it is structured with diverse activities and with degrees of complexity in each one, (2) the 
RBL methodology applied to the teaching of educational research competencies is very useful because 
it allows the student to experience an approach to real educational problems and link them with their 
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professional training, (3) the main challenges experienced by the students in the use of RBL in distance 
mode was the sudden change from face-to-face versus distance education, being collaborative work 
one of the most complex challenges to carry out the application of the RBL methodology at a distance.  

The relevant findings of the present research that contribute to the understanding of distance learning 
in research subjects taught at the university level are the following: (1) the RBL methodology is valuable 
when used sequentially and progressively in the complexity of research competencies, (2) the learning 
activities with the highest percentage of positive evaluation by students are those that involve the 
application of competencies in real scenarios, e.g. planning and conducting a research interview, (3) 
results from other research point to similarities in the configuration of teaching activities across platforms 
[2][5],(4) collaboration proves to be a major challenge in students' skills, however, collaborative activities 
are also a valuable resource for the development of inquiry skills [8]. 

Finally, the results of this research support that distance education is valuable for learning when 
arrangements are made in complexity and sequentially for the achievement of clearly defined 
competencies in the course. Also, virtuality is a valuable space for the exchange of meaningful 
experiences and student identities [11], [12]. 
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COLLABORATION IN SOLVING MATHEMATICAL PROBLEMS 
ONLINE WHILE TRAINING PROSPECTIVE ELEMENTARY SCHOOL 
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Abstract  
The changes in society caused by the COVID-19 pandemic have directly affected several areas, one of 
which is undoubtedly the education, in which it is possible to identify parts that have been affected more 
and which have been affected less than others. The domain that had to transform very quickly compared 
to the long-established effective teaching methods is undoubtedly mathematics. Here, teachers often 
relied on proven means, such as pencil and paper, or blackboard and chalk. When solving mathematical 
problems, it is necessary to give students space for creative thinking, to create a stimulating environment 
so that they are not limited by other influences that would transfer students' attention to formal or 
technical aspects of teaching, which happened in connection with the COVID-19 pandemic. One of the 
main features of a stimulating environment in mathematics is the possibility of communication, 
argumentation, and cooperation and collaboration. 

As part of the teaching of mathematics, we also try to create a stimulating environment at the Department 
of Mathematics, Faculty of Education, Palacký University Olomouc in the Czech Republic. We are 
looking for various approaches that would help students (prospective teachers) with their preparation in 
the field of mathematics didactics and at the same time give them useful inspiration for further practice. 
For this reason, we looked for a way to break down the transmissive concept of teaching typical of most 
online teaching, where the teacher speaks at best to several faces, at worst only to a blank monitor 
without an image. 

The paper aims to reflect on the cooperation in mathematics didactics classes at our faculty. A total of 
54 teachers of the 4th year of the Elementary School Teacher Programme took part in the research. 
Their task was to cooperate or collaborate in 6-member groups during solving a non-standard problem 
named Mosaic and to reflect their collaboration in a short questionnaire immediately after work. As part 
of the evaluation of metacognitive strategies, they had to estimate the success of the individual and 
team solutions and the difficulty of the task. 

The results show that students positively evaluate collaborative and cooperative elements in a given 
way of teaching, working in a group increases their perception of self-efficacy and the success of 
solutions. The set teaching model can thus be recommended for the preparation of prospective 
elementary school teachers within their undergraduate training. 

Keywords: Mathematical problem, prospective elementary teacher, problem solving, collaboration, 
cooperation, online teaching, stimulating teaching environment. 

1 INTRODUCTION  
It is a well-known fact that cooperation in teaching activities is beneficial. During the second half of the 
last century, a number of theorists explored how best to organise students’ cooperation in lessons.  
There are a number of publications that point to the effective implications of using cooperative and 
collaborative teaching methods to support teaching, noting that the two concepts are still being 
confused. In the introduction of this paper, the differences between collaborative and cooperative 
teaching will be explained and the importance of a stimulating environment for the successful solution 
of mathematical problems by students will be specified. 

1.1 Cooperation or collaboration? 
In English, the terms cooperation and collaboration are somewhat different (in Czech translations, a single 
term – translated as cooperation – is usually used by default), and it is necessary to define them precisely 
[1]. In relation to or in connection with learning, the term collaboration (collaborative learning) is rather 
used, while cooperation is more often linked to manual activities [2]. Collaborative learning can thus be 
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defined as the opportunity to gain the required knowledge, skills and attitudes through group interactions 
and relations with others. The learning of an individual is ensured by his or her work in a group [3]. 

The broadest definition of 'collaborative learning' is that it is a situation in which two or more people learn 
or attempt to learn something together. Each element of this definition can be interpreted in different 
ways [4, pp. 1–2].  Cooperation is therefore an activity in which the work is divided among the 
participants, each of whom is responsible only for his or her part of the task, and collaboration is then 
understood as involving the participants in a coordinated effort to solve the task together [5]. 

The differences between these two concepts of Latin origin are reflected in the teacher’s different 
approaches to the formation of student working groups in the performance of tasks. In cooperation, each 
student has an irreplaceable role in the team, is responsible for his or her part of the work, and can be 
evaluated separately. However, there is a real danger that if one of the team members fails, the task as 
a whole will not be completed. Therefore, the group should be as homogeneous as possible. A 
collaborative group has different characteristics. The group members all work together to complete the 
tasks. They discuss the most appropriate procedure, take turns and complement one another in the 
work on the outputs, comment on one another’s work and bear joint responsibility for the result. In this 
case, only the group as a whole can be evaluated. Its members help one another, so it is much easier 
to form a heterogeneous group of students with very different abilities [6]. 

1.2 Stimulating environment for solving mathematical problems 
The goal of good teaching is definitely not to teach students to simply recite a memorised subject-matter; 
on the contrary, the aim should be to develop mathematics in the child’s mind and thus systematically 
push the boundaries of his or her current knowledge. An example of such good teaching practice can 
be stimulating teaching [7]. Stimulating teaching is based on an individual approach, focusing on the 
inner mathematical world of the student (what ideas the student has about concepts, how he or she 
understands the context, concepts and procedures, and how he or she can use them). It follows changes 
in the student’s conception process and tries to react sensitively to them. The aim of stimulating teaching 
is to achieve good-quality lessons and lead students to build the right ideas and to understand and apply 
them. In such teaching, the teacher, above all [8]:  

• Awakens the child’s interest in mathematics and learning it, 

• Presents stimulating environments (tasks and problems) to students and works with them 
appropriately, 

• Supports the student’s activity, 

• Views mistakes as a developmental stage of the student’s understanding of mathematics and an 
impulse for further work, 

• Focuses on the diagnosis of comprehension rather than on the reproduction of the answer. 

The results of some research show that, in practice, there is often a significant difference between 
including a stimulating task in the lesson and a really stimulating use of that task; in many cases, the 
stimulating task is assigned purely procedurally or algorithmically and its didactic potential remains 
untapped [9], [10]. According to M. Henningsen and M. Stein (1997), a teacher’s choice of assignments 
for class work does not guarantee the quality of teaching based on the use of such assignments. The 
way in which a given task is actually used is influenced, for example, by the teacher’s experience, 
knowledge and beliefs. When using teaching tasks, teachers often reduce their cognitive demands 
compared to the author’s original intention, thereby directing students to easily predictable and often 
mechanical ways of thinking. This may be because too much or too little time is devoted to the task 
during the lesson; because its assignment does not correspond to the purpose for which it is used; 
because the teacher has problems with class management, etc. [11].  

It is very important to respect all the above aspects also during distance teaching if we want to use the 
collaborative teaching method. The aim of this paper is thus to reflect on the experience of collaborative 
teaching in the training of future teachers, in solving a non-standard task in the form of collaborative teaching.  

2 METHODOLOGY 
The research sample consisted of 54 students of the 4th year of the Elementary School Teacher 
Programme; the research was conducted in March 2021. For the purposes of the research, the 
respondents within the online teaching of mathematics didactics were divided into groups of their choice 
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(using tools in the MS Teams platform) and were subsequently invited to solve the assigned task in the 
form of collaborative teaching. After solving the task, they were to fill out a short questionnaire of their 
own design, where the respondents were to reflect on their activities in five items.  

Before the actual research, two research questions were set: 

(Question 1) What will be the difference in the estimated evaluation of individual success rate and the 
success rate in the group? 

(Question 2) What will be the evaluation of the success rate after solving the task as such? 

Within the methodological part, a non-standard task called Mosaic was used, the assignment of which was 
[12]: The tiler is creating a rectangular mosaic of grey and white square tiles of the same size (Fig. 1).  

 
Figure 1. Assignment of the Mosaic task. 

In step 1, he placed two grey tiles next to each other. In step 2, he surrounded the tiles on the left and 
on the top with one row of white tiles. In step 3, he surrounded the finished part on the left and on the 
top with one row of grey tiles and, in step 4, on the left and on the top with one row of white tiles. Each 
added row is L-shaped and the last one is always marked with dashed lines. In the following steps, rows 
of grey and rows of white tiles are added alternately in the same way. In the finished mosaic, there will 
be 20 rows of tiles. Determine:  

a) In which step will the tiler add 18 tiles to the mosaic? 
b) How many tiles together will the finished mosaic with 20 rows contain? 
c) How many grey tiles will there be in the finished mosaic (with 20 rows) in the 11th row from below? 

The correct answers are: a) in step 9, b) 420 tiles, c) 17 tiles.  

3 RESULTS 
The individual items were arranged in such a way as to lead to a metacognitive evaluation of an 
individual (or group) success rate before and after solving the task. For the purposes of this paper, three 
items will be interpreted below.  

The first item of the questionnaire examined the estimate of students as regards their own success rate 
in the solution: “I think I could solve this task correctly on my own.” The results show that 74 % of positive 
answers were obtained (Fig. 2).  

 
Figure 2. Estimation of the correctness of an individual solution. 
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The second item of the questionnaire examined the students’ estimate as regards the success rate in 
the solution in group cooperation: “I think that as a group we will be able to solve this task correctly.” 
When looking at the chart (Fig. 3), it is apparent that no negative answer was recorded in this case.  

 
Figure 3. Estimation of the correctness of a team solution. 

The third item of the questionnaire examined the respondents’ evaluation of the success of the task after 
their own (individual) solution: “I think we solved the task correctly in the group in the end.” The chart 
(Fig. 4) shows that 91 % of the respondents were convinced that they had solved the task successfully.  

 
Figure 4. Evaluation of overall success rate.  

4 CONCLUSIONS 
The above research results clearly show that solving mathematical problems in the form of collaborative 
teaching has a greater impact on the success rate of the solution, according to students. The impetus 
for further research may be the connection between the use of collaborative teaching and students’ self-
efficacy in solving tasks and problems. In order to substantiate the results, a brief survey was given to 
the same group of respondents, independently of the conducted research, at the end of the summer 
semester of 2021 for the purpose of an evaluation of the work in the form of collaborative teaching: “I 
like the division and cooperation in groups within the mathematics didactics seminars.” A total of 47 
students completed the questionnaire and it is clear that the students appreciate and welcome the 
collaborative teaching style (a total of 62 % of the respondents strongly agreed, 38 % of the respondents 
agreed). The cited results therefore lead to the involvement of collaborative teaching in the training of 
future teachers, even during distance learning.  
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Abstract 
This paper presents the introduction of infographics in two courses during the academic year 2020-2021. 
These courses are from bachelor’s studies in a Business School. This type of visualization was used by 
students as a support for summarizing and communicating their ideas. To do it, different tasks were 
designed, and some applications were tried by students. The experiences explained include the learning 
objectives that were established, the activities designed, and the pros and cons of the applications used. 

Keywords: Communication, infographics, business degrees, STEAM. 

1 INTRODUCTION 
This paper presents the introduction of infographics in two courses during the academic year 2020-
2021. Tasks designed for these two courses were related to: 

a) the use of infographics by students to summarize main ideas in some sections of the bachelor’s 
degree thesis and 

b) an infographic used by students after organizing information from users’ opinions in an affinity 
map. 

An infographic is a visualization that offers a combination of image, text and chart [1]. This enables 
grouping STEAM competencies in the same task while improving the communication skills of students. 

In the experiences described in this paper, images, data and text were combined to reinforce the data 
included. Moreover, technology was incorporated through infographic applications as a digital support 
for students in online sessions. Another advantage of an infographic is that visually transmitting 
important information facilitates the reader’s understanding of the message even when it is supported 
by scientific rigor [2]. If its power to illustrate more complete narratives is considered, the reason why its 
use has increased in the last decade to communicate many different topics, such as data about health, 
environment and sciences, is clear [1]. 

When designing an infographic, the two main features to be considered in its structure are the appearance 
and the utility [3], for which the content and the narrative are important elements [4]. With respect to the 
content, it is important to consider the target of the infographic, the main place where it will be displayed 
and the order of explaining the narrative [2]. The visual aspect will help to communicate the content. For 
example, icons can help establish the sequence of events; a bigger font size might highlight the main 
sentences. The narrative will help viewers understand the information being transmitted. 

This document is structured as follows. After this introduction, Section 2 defines the methodology 
designed for each task, including learning objectives and steps to follow in the elaboration of the 
infographic. Then, Section 3 explains the results obtained in the two tasks, while Section 4 discusses 
the main conclusions. 

2 METHODOLOGY 
The methodology for each task was organized to consider: 1) the aim of the task in relation to the aim 
of the subject, 2) instructions for students, 3) criteria for the evaluation, and 4) feedback to students. 

2.1 Task 1: Infographics in the bachelor’s degree thesis 

2.1.1 Aim of the Task 
The task in this course aimed for students to design an infographic for a section in their bachelor’s 
degree thesis. This course could be attended by students from two degree programs, who also might 
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have been studying different concentrations in a degree. Therefore, the profiles of students in the course 
resulted in many different themes in their theses and thus in various types of infographics. The result 
was that some infographics could be related to a specific law, while others were focused on industry 
analysis, marketing, finances, service design, or data mining. 

The learning outcome from the task was that they could convert a difficult section into an understandable 
message while maintaining the academic rigor. This was linked with the learning outcome of “oral and 
written communication”, which is among the outcomes defined by the faculty for this subject.  

2.1.2 Instructions for Students 
After explaining what an infographic is, showing different examples adapted to the subject, and using 
them to illustrate how to create an infographic, some instructions were given to students about the steps 
to follow in the task (Fig. 1).  

 
Figure 1. Steps in Task 1. Created with Piktochart. 

The first step involved selecting the section and information that students would include in their 
infographic. Then, a title had to be defined for the infographic that would help the reader understand its 
content. Depending on the type of course, individual advice was offered to every student about the 
section they should include in the infographic. For example, when a thesis included an extended 
conceptual section, students were recommended to organize the main ideas in an infographic. Thus, 
the reader’s attention would be focused on the next sections, which would present the student’s 
evidence for their conclusions. However, if students were developing a thesis based on data analytics, 
the recommendation was to include the infographic in the methods or results sections. In methods, it 
would help structure the main elements of the section and connect them with the results section. If they 
included the infographic in the results section, they might summarize the most important ideas visually. 

The second step was about the online application used to design the infographic. There are more options 
all the time, and most of them offer your own design for free (three to five designs). We offered a list to 
students but let them choose different tools. The list includes Easel.ly, Piktochart, Canva and Visual.ly. 

This step also included the structure of the infographic. Here, the student had to select the content in 
the template and how to organize it, combining text, data visualization, illustrations and images [5]. This 
step was more focused on the text and the recommendations for students were the same as one uses 
for a Power Point slide: select carefully the sentences to be included, make them concise and do not 
copy and paste directly from the written document. 
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The third step was focused on the visual of all the elements together, ensuring the final template was 
appealing. This step involved the combination of colors, the place where each element was included, 
the size of the letters and the size of the other elements. It is also important to consider that some colors 
might not be detected by some people. For example, for people with color vision deficiency it is more 
difficult to differentiate colors like red-green and blue-yellow. 

The last step was to check that the infographic told a story such that the order would support the reader’s 
understanding. Including numbers was helpful. 

2.1.3 Criteria for the Evaluation 
Criteria were adjusted to the instructions given to students, and a list with the maximum grade for every 
element was available for them. As the infographic was part of a longer task, its grade was around 10% 
of the total task. 

2.1.4 Feedback to Students 
Feedback to students was individual and was included in the review of the total task.  

2.2 Task 2. Infographics to present results in an affinity map 

2.2.1 Aim of the Task 
The task in this second course aimed for students to organize users’ opinions from a service in an affinity 
map. After analyzing opinions in social networks and conducting interviews with users, they were to 
communicate the main results in an infographic. The task met two of the objectives defined by the faculty 
for this subject: critically synthesize information from a variety of sources and communicate orally and 
in writing in a foreign language. 

An affinity map is “a method for organizing information into key themes” [6]. As there are online tools 
that offer options equivalent to sticky notes, it is a method that can be adapted to on-campus and online 
classes. It is a good option when students have no access to a qualitative software but also as a previous 
step to explain how to create codes with a qualitative software. Students used the affinity map to 
organize information from customers’ reviews in a webpage and after interviews with customers. 

The profile of students in the course was not interdisciplinary but multicultural, and they worked in teams. 
This was very interesting for them because they could share their experience about a service in their 
countries with classmates in their teams [7]. 

2.2.2 Instructions for Students 
After explaining step by step an example like the task they should do, instructions were given to students 
that included three main phases: choosing a service, collecting reviews and organizing ideas. 

The first step was choosing the service whose customer reviews they would analyze. Then, they 
searched for websites where reviews for the service or companies offering it were available. 

The second step was collecting information from reviews for the last two years. The information was 
saved in an Excel or Word file, which they included in the final report. These files included the words 
highlighted for the key information. 

The third step was to design an affinity map, in which they organized the information collected from 
customers’ reviews. They used an online tool to present the affinity map and included text, visuals, 
illustrations and numbers. A list with some online applications was offered and they tried some of them, 
like Piktochart and Miro. As always, we recommended that they search for more options and use the 
best for them. Fig. 2 shows a template for organizing the main themes found during the review’s analysis, 
dividing keywords between benefits and drawbacks.  
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Figure 2. Creating an affinity map with Miro.com. 

The last step was to integrate the affinity map into an infographic in order to create a narrative around 
the affinity map. 

2.2.3 Criteria for the Evaluation 
As in the previous task, criteria were adjusted to the instructions given to students, and a list with the 
maximum grade for every element was available for them. As the affinity map was part of a longer task, 
its grade was around 20% of the total task, and included the collection of information, analysis, and 
organizing it by themes, positives and negatives. The final task also included the connection with the 
customer journey, ideas to improve the service and considerations regarding the implementation of 
improvements [8]. 

2.2.4 Feedback to Students 
Feedback to students was individual and was included in the review of the total task.  

3 RESULTS 
Results obtained from the two experiences differed depending on whether the task was carried out 
individually or as a team, the session was face-to-face or online, and students worked on the same 
theme or not. Table 1 presents the main results obtained in each task. 

Table 1. Results. 

Task Result Yes No Number of degree 
programs Participants Location 

1 Students included tables and figures 100% 0% Two Individual On-campus 

1 Students included an infographic 22.22% 77.77% Two Individual On-campus 

2 Students included affinity map with 
online app 

65.8% 34.2% One Team Online 

2 Use of online applications (in the 
document) 

78.9% 21.1% One Team Online 

Results indicate that changes which influence digitization are easier to incorporate in a course when 
students work in teams on the same theme. 

Task 1 was conducted on-campus, and although students used their laptops in class, they had to 
maintain social distance to prevent COVID-19. As they worked on an individual project and theme that 
was different from other students, working in teams in the class was difficult. 
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In contrast, Task 2 was conducted online, and students worked in teams on the same task. Moreover, 
in this task there was an example with descriptions for each step to follow, and the aim was the same 
for every student, to design an affinity map based on customers’ reviews about a service. Therefore, it 
was a specific task and creating an example was easier and more useful for students. However, in Task 
1, every student worked on a different thesis, which covered different themes, which made it difficult to 
create a general example. 

The software used by students to design the infographics and affinity maps included templates in 
Piktochart, Canva, Miro and Microsoft PowerPoint. The interesting result is that even students that did 
not create an affinity map used these online applications to design figures and tables. Visually, the final 
documents reviewed by professors had improved when they were compared with previous years. 

Including an affinity map in Task 2 resulted in students’ development of a more complete final task when 
compared to previous courses. As the map made students analyze reviews further, they gave more and 
better ideas to improve the service analyzed. 

4 CONCLUSIONS 
This paper has presented and analyzed the tasks designed for two different courses. The first task was 
focused on the bachelor’s degree thesis, while the second task was centered on creating an affinity map 
to organize qualitative information from customers’ reviews or interviews. 

The courses in which the two tasks were conducted were different. In the first case, students who 
attended the course came from two different degrees and concentrations. The difficulty in this task was 
to adapt it to many different types of theses. Comparing the two tasks demonstrated that teamwork of 
students in the second task enabled an easier introduction of a new tool, and to advance in the 
digitization of the task. This was easier to reach because the course was part of a specific concentration. 
Therefore, every student worked using the same tool, and teamwork encouraged classmates to adopt 
an online application to develop the task. The intuitive online tools available also helped in its 
incorporation by students. 
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Abstract

Most countries implemented the closure of educational institutions temporarily to reduce the virus's
spread. According to UNESCO (2020), 195 countries implemented school closure from primary to higher
education, so 1.5 billion, over 90% of students were affected by not physically attending school
worldwide. 

The school closure is one of the measures which was implemented to minimise the risk of developing
the COVID-19 pandemic in the UK as well. The educational settings have been closed since the 20th of
March for all except key workers' children and vulnerable children. Vulnerable children include children
with SEN who have educational health care plans (EHCPs), which is known by different names in
different parts of the UK (House of the Commons Library, 2020). In fact, there are many children with
SEN who do not have a statement of needs. For instance, only 3.1% of children with SEN have EHCPs
in England had an opportunity to continue school-based education during the COVID-19 outbreak
(Department for Education (DfE), 2019). Furthermore, the published data shows that 3.7 per cent of
pupils (almost 350,000) attended schools on the first day of school closures (DfE, 2020). It is more likely
that parents do not want to send their children to school due to concerns and anxieties about the risk of
developing infections and virus. Therefore, many SEN parents had to educate their child/ren at home in
the context of the Covid-19 outbreak. 

It is expected that the current pandemic is more likely to have short term and long term impacts on
people (Fegers et al., 2020). However, SEN parents are more likely to experience more challenges due
to their children needs/requirements compare to typical parents. Therefore, it is essential to investigate
the impact of home learning (HL) on SEN parents to develop strategies for the current and similar future
pandemics (Ameis et al., 2020; Pellicano & Stears, 2020). Within mind, this study aimed to explore the
impact of HL on SEN parents and their children to provide knowledge to those who can address the
needs/requirements of parents of children with SEN. The electronic version of the interview guideline in
an online survey format was utilised with parents who educate their one or more children between five to
sixteen years old at home in the context of the COVID-19 outbreak in the UK. The online survey could
enable the participants to share their HL experiences and to raise their voice in their own time at their
convenience (Wright, 2006). The data was collected from 171 participants in one month. It is worth to
emphasise that the data was obtained during the first school closure in the UK, so this study offers
unique experiences of parents with SEN. Content analysis was used to analyse the participants'
responses. Most parents (% 72.5) reported that HL negatively impacts their or their child/ren well-being.
On the contrary, a small percentage of parents (%16.3) recognised HL benefits, particularly parents of
children who experienced school-related problems, believed that their children have less anxiety and are
happier at home. Also, some parents (% 11.7) reported that HL had damaged the relationship between
parents and child or others. They mainly indicated that they have friction or an argument with their
child/ren because of HL practices.

Keywords: Covid-19, home learning, parents, special educational needs, well-being.
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Abstract 
In 2020, with the COVID-19 pandemic taking over the world, many educational institutions began to 
implement distance learning processes. As a result of the introduction of hasty quarantine, there have 
been challenges in schools and higher education institutions in organizing creative workshops that have 
previously taken place in direct contact with physical materials. In the course of any teaching or study, 
there are important free workshops on which students can grow their creativity. But some higher 
education institutions have refused to carry out such activities remotely during the quarantine period due 
to the lack of effective contactless creative workshop methodologies. The article raises the idea that 
former contact creative workshops can be enforced in a virtual space or at a safe social distance, 
describes the programs, methodologies, and results used. The publication discusses the 2020-2021 
period and the results of the study “Conducting creative workshops online” conducted in higher 
education institutions. The research aims to investigate the specifics of remote ways of conducting 
creative workshops and to identify techniques and tools suitable for revealing the student's creative 
potential in performing contact tasks in a virtual environment. In preparing the article, the methods of 
literature analysis, synthesis, and comparison were used, the method of the online survey was chosen 
for the collection of empirical data, and the data processing was performed by the methods of descriptive 
statistics and evaluation of qualitative indicators. The results of the research revealed that by working 
remotely and using certain techniques and distance learning and work tools, it is possible to successfully 
organize creative workshops, thus achieving the goals set in the study programs and developing 
creativity. It was found that the most acceptable object of creative workshops from the point of view of 
all respondents is a certain object or image, and the participants would choose materials and tools for 
remote workshops from their surroundings, but would not want to buy in a store. It was also found that 
a significant number of respondents find it difficult to carry out creative processes remotely and the vast 
majority offer workshops in open spaces (outdoors) in the event of a pandemic. The article presents the 
detailed results of this study and a discussion of how to effectively organize creative workshops remotely 
when it is not possible to do by contact way, such as during a pandemic period. 

Keywords: Creative workshops, social distance, creative environment, interdisciplinary cooperation, 
distance creative teaching methods, distance learning, digitization.  

1 INTRODUCTION  
A study of historical sources shows that distance learning methods were introduced almost 300 years 
ago. The pioneer of this method of teaching is considered to be Caleb Phillips, who in 1728 placed an 
advertisement in a Boston newspaper for stenography lessons to be sent once a week by letter to 
anyone, regardless of the place of residence [1]. From the 18th century distance learning by mail began 
to develop not only among private course providers but also in universities and other educational 
institutions. With the development of Internet technologies, distance learning programs are successfully 
offered by almost every higher education institution. In this way, higher education is becoming 
increasingly accessible to various social groups and those with severe degrees of disability, serving a 
sentence or, for various reasons, unable to leave their place of residence for a long time.  

Conducting creative workshops remotely became especially relevant in 2020 when the world was 
invaded by the COVID-19 virus pandemic. With the onset of the mass distance learning process, there 
has been an interest in how arts and creative education is organized, as it is a highly sensitive, 
demanding segment of the distance contact learning market, requiring a large amount of practical 
experience during studies. It was noted that during the distance learning process, activities related to 
creative workshops had stalled as lecturers had to go through a certain period of adaptation. When only 
the physical location of the lecture participants and the way of data transmission (moved from the 
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auditoriums to the digital space) changed during the teaching of theoretical subjects, the content of the 
lecture and the methodology of its implementation did not change. Because various media technologies 
such as presentation, video material, and so on have been used for theoretical lectures for a long time. 
As a result, neither the lecturer nor the students had a big difference where to watch the theoretical 
material displayed during the lecture year – on the auditorium screen or the home computer monitor. 
However, in educational institutions where arts specialties are taught, usually, only traditional contact 
teaching is carried out, based on rather close communication between the teacher and the student 
(pupil) and the transfer of the pedagogue-artist experience as a joint work. E.g. the student is painting a 
picture, his movements and strokes are not perfect and refined, but the educator, by making adjustments 
with his hand on a fragment of the student's picture, thus encourages him to adopt a positive experience 
by repeating the movements and strokes. At this place, it is very important to feel and see the pressure 
of the drawing tool, the nuances of hand movement, the mixing of colors, the peculiarities of dilution. 
The student must visually capture the teacher's drawing technique, master the drawing technique 
according to an example, etc. The above example is also relevant in other fields of visual arts: sculpture, 
graphics, photography, and many others, including design and architecture studies and the basics of 
various other creative specialties.  

In the opinion of the authors of the article, the concept of the creative workshop must necessarily exist 
in the study programs of any visual, applied arts, and other creative professions, and probably also in 
the study programs of other fields. Moreover, it is important to conduct a creative workshop not only 
within the specialty but also by introducing a multidisciplinary beginning, when students of art specialties 
collaborate with representatives of technical specialties and so on.  

When we talk about creative workshops for the education of art students, it can be said that this 
methodology becomes like an independent art form, which, according to Eugeniusz Józefowski, can be 
treated as a form of art and as a method of education. E. Józefowski states that creative workshops 
exist as an intermediate link between education and art creation, as a kind of “companion” of art, which 
in turn allows the workshop participant to become both an artist and a spectator and to incorporate 
routine and the elements of environment into the art field [2]. Although distance learning has now 
become commonplace, it is precise because of the above-mentioned teaching problems that people 
with reduced mobility, for various reasons, no longer have the opportunity to study the arts or become 
less of a contact program. A lot of studies in this field show that creative self-expression in groups is one 
of the best ways for self-knowledge, reduction of social exclusion, correction of psychological states [3], 
etc. Considering the emerging need for smooth organization of distance learning and teaching in all 
fields, including art – it is proposed to reorient and continue the creative workshops remotely, adapting 
to the changed conditions and rethinking the existing workshop methodologies. 

The article raises the idea that Creative workshops can be held in a virtual space or at a safe social 
distance, describes the programs, methodologies, and results used. The publication discusses the 2020-
2021 period, the results of the study “Conducting creative workshops online” conducted in higher 
education institutions. The object of research: creative workshops in higher education institutions.  

The aim is to investigate the specifics of remote ways of conducting creative workshops and to identify 
techniques and tools suitable for revealing the student's creative potential in performing contact tasks in 
a virtual environment. In preparing the article, the methods of literature analysis, synthesis, and 
comparison were used, the method of the online survey was chosen for the collection of empirical data, 
and the data processing was performed by the methods of descriptive statistics and evaluation of 
qualitative indicators.  

2 LITERATURE REVIEW OF CREATIVE WORKSHOPS ONLINE 
Some authors argue that creativity is innate, but more and more researchers suppose that it can be 
developed. D. Grakauskaitė-Karkockienė states that creativity is an educational subject and offers to 
create special curricula for the development of creativity[4]. It is becoming abundantly clear that the 
development of creative workshops online and through contact methods and research in this area could 
be the beginning of one such program. Several distance learning creative workshops related to 
business, management, and other fields of humanities and social studies have been studied by 
specialists in education, psychology and marketing, as discussed by F. Wulandari, C. Dwiatmadja, C., 
Imronudin [5], and “Human resource management, innovation and performance: looking across levels” 
[6]. However, in the arts, only contact-only creative workshops are always considered. The problems of 
such workshops are studied quite thoroughly in E. Józefowski's article "Creative Workshop as a Form 
of Contemporary Art and a Space for Subjective Development."[2]. 
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When we talk about small flows of students studying arts or creative specialties, we can say that in this 
place we are approaching a very close and personalized specialty teaching or learning that requires 
constant physical contact between the student and the teacher or tutor. Gediminas Beresnevičius 
suggests creativity as a solution to the problem: "After reviewing the rich literature on creativity, it can 
be stated that one of the criteria for creativity is a creative solution to the problem." Therefore, it can be 
said that a creative workshop is one of the most acceptable ways to solve certain problems that arise in 
science and art. Workshops as a research methodology are discussed in the article “Workshops as a 
research methodology” [8], where creative workshops are especially valued as authentic research 
methods, as the results of the workshops also meet the expectations of the workshop participants and 
help to collect reliable empirical data.  

In the context of such creative personalized teaching, the concept of a creative workshop necessarily 
arises when groups of students or individuals are presented with various tasks that require not only 
technical or practical knowledge but also an artistic sense. This means that during the creative workshop 
not only the creation of a certain object take place, but also the process of development of the creator 
as a personality. How an educational institution could take care of raising the creative level of students 
is discussed in N. Burkšaitienė's article “How Can a University Learning Environment Contribute to 
Students’ Creativity? Lithuanian Students ’Perspective.” [9]. In addition to the special preparation of 
teachers for creative teaching processes in creative workshops, educational institutions usually adapt a 
certain environment, allowing them to feel free in those rooms, use various tools, technical possibilities, 
a wide range of materials provided by the institution. J. Jakaitis, “Creativity powers: formation of material 
environment design in the teaching (learning) process”, proposes to pay a lot of attention to students' 
material environment in the process of creative teaching and thus awaken creativity [10]. 

This creates opportunities for students to take a deeper interest in their specialty, possibly chooses 
specializations, delves into certain creative and production processes, gets acquainted with conceptual 
theories and practices, masters the basics of installation and gets an additional opportunity to publicize 
their projects, suppression of fear complexes, gaining experience in exhibiting works, etc. D. Angelova 
has considerable experience in this field. "Tactics for Stimulating the Creative Search in Conducting 
Intensive Student Modules (Workshops)." She presents various methodologies for conducting 
brainstorming and other creative workshops and states that “Emerging technologies and processes 
have nowadays started to require more productive methods that would meet the needs of the complex 
growing consumer environment. To prepare the students for the challenging designer's profession and 
the contemporary business world, it is necessary to implement innovative methods of education such 
as the Intensive practical Student teaching modules.” [11]. 

It can be assumed that creative training is simply not possible without creative workshops. Creative 
workshops are treated by some researchers as an independent branch of art or a decidedly effective 
method of creating an art/design object. The criteria for evaluating creativity and the problems of 
performing creative workshops in science are extensively explored in the collection of articles by D. 
Dutton and M. Krauszc[12]. These relevant topics are also addressed in M. Pelowski, H. Leder, P.P.L. 
Tinio [13]. Following the quarantine in many European countries, the refusal to run Creative workshops 
remotely was based on students 'and teachers' lack of materials and suitable facilities at home for such 
activities, and surveys of creative teachers found it difficult to transfer practical knowledge or form the 
necessary skills. skills at a distance, without the opportunity to demonstrate live the nuances of certain 
actions taken. It turned out that the teachers are frustrated with the distance learning system and why 
their creativity is declining, which in turn significantly influences the implementation of the study process. 
How to overcome similar pedagogical problems arising in critical situations is analyzed by V. Žydžiūnaitė 
[14]. The tasks and methodologies of the creative workshops carried out in the study programs were 
improved, smoothed, developed, taken over from colleagues for many years of teaching practice by 
conducting only contact workshops, but all this became of little use in the transition to distance learning. 
The distance learning process is, first of all, a way of effective knowledge transfer using modern Internet 
and software technologies and various factors relevant to the research are examined in the article V. 
Davidavičienė, K. Al Majzoub, I. Meidutė-Kavaliauskienė [15]. There is a possible situation where the 
performance of creative workshops in the teaching process is suspended for a short period of several 
months for various reasons, but the implementation of a quality continuous process of creative studies 
without similar practices is probably impossible. Due to this spontaneously widespread situation, there 
was a need to examine the nuances of remote creative workshop execution. To determine the 
environment for such activities, to study the technical and material possibilities of students and lecturers, 
to find out the opinions of students and lecturers' groups about conducting creative workshops online, 
and to develop and describe certain methodologies and recommendations. 
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3 RESEARCH METHODOLOGY  
Problem of the research. Researching the above-described issues of remote execution of creative 
workshops raises questions: Is a distance learning workshop useful for the study process? In what ways 
can the smooth running of a remote creative workshop be ensured? What tools and materials are 
available / recommended for remote creative workshops, which are usually lacking for participants? In 
what environment does the developer and/or teacher work during the creative workshops and what 
environment could be recommended in such cases? Do the participants of the creative workshop feel 
safe and secure during the process? In what ways can you create a good creative atmosphere during a 
remote creative workshop?  

In the course of the Conducting creative workshops online study, an attempt was made to answer these 
questions and develop solutions to the problems encountered.  
The object of the research: Creative workshops were held in higher education institutions during the 
research period (process as an object of research). When surveys of participants in creative workshops 
were conducted, the behavior of the participants (reaction to creative workshops conducted in other 
ways) was observed. The physical environment of the research participants, the electronic environment, 
and the objects created during remote creative workshops (works, exposition) are analyzed.  

Aim of the research. By researching the specifics of remote ways of conducting creative workshops, 
identify techniques and tools suitable for revealing the student's creative potential in performing contact 
tasks in a virtual environment. It is important to reveal the importance of remote creative workshops in 
teaching arts and creative students, the benefits to communities, especially during teleworking. 

Tasks are: To review the projects carried out in the context of the research “Conducting creative 
workshops online”; To reveal the methods and possibilities of remote creative workshops; To reveal the 
importance of the development of remote creative workshops and their integration into the study process 
in programs of various specialties and to review the results; Formulate recommendations for online 
execution of similar processes.  

Research Methods: empirical, sociocultural method, research group survey method, document (visual 
material) content analysis, comparative analysis, case analysis, observation, statistical data analysis, 
analysis of the results of creative workshops. It is proposed to conduct creative workshops remotely as 
a research method, where the researcher researches not only a group of participants but at the same 
time himself as a creative constantly evolving personality and teacher. [8] Study and analysis of scientific 
and specialized literature dealing with similar problems.  

Participants of the research: students and lecturers of art or creative specialties in higher education 
institutions in the Baltic region, students of gymnasiums in the future who want to study art or creative 
specialties, teachers leading creative disciplines.  

Variables of the research: Independent variable: the environment of the subjects during creative 
workshops, the creative task, the tools used by the participants. Dependent variable: results of remote 
creative workshops, change of creative potential, created objects.  

The environment of the research. The research was conducted in specialized spaces of educational 
institutions (workshops, design laboratories) and in the electronic space, using various soft dedicated 
virtual meetings.  

Process of the research. The research was carried out in three stages (3 projects) - moving from the 
implementation of a contact workshop in accordance with the social distance to another project 
incorporating contact implementation methods and ending with the result of distance learning.  

4 RESULTS 

4.1 Discussion and results of research “Conducting creative workshops online”  
The first project. The first phase of the study can be described as a step in preparation for further 
activities. During the Erasmus+ trip, a visit was made to the ESA University of Applied Sciences. There 
was a contact interactive creative workshop called Excitement, during which the participants had to keep 
a safe social distance and not get used to each other closer than 1 meter. Given the real circumstances 
of the workshop and the problems encountered, an initial research questionnaire was developed to 
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monitor the feasibility of contact workshops during the pandemic. The workshop on quarantine 
restrictions was attended by 8 students of the Interior Design program and 2 creative lecturers.  

       
Figure 1. Creating the interactive installation "Excitement" at the EKA University of Applied Sciences, Riga, 

Latvia, 2020. Photos author V. Zvirble. 

Problems of the project. The premises of the research institution are not adapted to the observance of 
social distance. People fail to follow their actions closely and keep the necessary safe distance from 
each other at all times. Communication poverty also occurs when each workshop participant works in 
their own area - due to limited visual communication opportunities, the coworking effect is not fully 
achieved, which means that the workshop result may not quite meet expectations. 

Progress of the project. In the preparatory phase, a creative workshop was observed, where students 
and teachers carried out a creative task formulated on site, using a brainstorming methodology and 
using some materials purchased in-store but some found in the environment as a secondary raw 
material. In the auditorium specially designed for creative workshops, working conditions have been 
created to maintain a safe distance of 1-2 meters. The participants of the workshop were assigned 
certain roles - some prepared the material, others produced the electrical installation and so on. Later, 
the installation of the object took place in the environment, when the participants (due to limited space) 
were divided into small groups of 2-3 people, changing the cabin elements each time adjusting the work 
of the previous group. As a result of these actions, an original interactive installation, partly improvised 
by air gusts, was created - an integrated ceiling luminaire "Excitement" covering an area of 10 square 
meters, which lights up from the movement in the environment according to certain algorithms with the 
help of PIR sensors (motion sensors).  

Results of the research part performed in the context of the project. In the course of the experiment, it 
was found that students and teachers performed coworking less than in normal (non-quarantine) 
creative workshop laboratory conditions. Analyzing the results of the workshop, it was observed that it 
is very important to communicate close enough to create installations of a similar nature, which is a very 
common task in such multidisciplinary workshops. The planned result was not achieved quickly and 
efficiently due to the requirements of social distance compliance. However, a surprise factor emerged 
in the project. The interviewed project participants believed that they were successful in maintaining 
social distance, communicating, and completing the project, but observing from the outside and later 
analyzing the recorded visual material of the activity revealed that social distance was very often 
vulnerable. Due to the constant psychological stress, trying to keep up with the distance, the 
communication between the project participants deteriorated. Due to working in small groups, 
implementing the project stages, without seeing and understanding the incentives of the previous group, 
there were unplanned adjustments to the project, which seemed to create an artistic and unexpected 
effect, but the object was slightly different from the planned one.  
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Figure 2. Interactive installation "Excitement" at the EKA University of Applied Sciences expositions hall, 

Riga, Latvia, 2020. Photo author J. Daveiko. 

The second project. The task of creating a material object "Designer's luminaire". The second phase 
of the study can be described as a mixed multidisciplinary workshop, which, as in the first, used the arts 
and technologies of the environment and which was started in a contact way and completed at a 
distance. 25 students participated in the project. The students' task became the design of original lighting 
fixtures, from idea to implementation. There was contact brainstorming, sketching, sketch evaluation 
and discussion. The further course of the project moved into a remote process. In consultation with the 
lecturers, the students tried to virtually adapt the objects, waste, recyclable materials available in their 
environment and create their own author's luminaire and integrate the electrical installation inside. 

      
Figure 3. Examples of students-designed luminaires at the Vilnius College of Technologies and Design, Vilnius, 

Lithuania, 2019. Photos authors V. Zvirble, Dominika Tomasevic, Renata Cernevic, Margarita Bogdanova. 

Problems of the project. Students had difficulty solving certain nuances of the implementation of their 
designed object, often did not have the necessary tools or materials, so they had to find different 
solutions to the situation. Teachers did not have the opportunity to demonstrate at a distance some of 
the required technological skills that should be taught through contact. There was more complicated 
remote communication to clarify the problems encountered during the workshop task. 

Progress of the project. In the preparatory phase, a creative workshop was observed, where students 
and teachers carried out a creative task formulated in advance, using a brainstorming methodology and 
planning to use some materials purchased in-store but some found in the environment as a secondary 
raw material. Brainstorming sessions were held in the design laboratory, as a result of which sketches 
and projects of future creative objects (lamps) were developed. Following the announcement of the 
quarantine regime, students successfully completed their facilities remotely. 

           
Figure 4. Examples of students-designed luminaires at the Vilnius College of Technologies and Design, 

Vilnius, Lithuania, 2020. Photos author J. Daveiko. 
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Results of the research part performed in the context of the project. During the experiment, it was found that 
students and teachers successfully communicated in the design laboratory, but some such obstacles were 
caused by the requirements of safe social distance, because, as remotely with a webcam, it was difficult to 
demonstrate technical tasks at a distance of 1-2 meters. performance features. After moving the project to a 
distance, work on the site stalled for some time as both students and faculty had to adapt to the new 
conditions. It has been observed that in another environment (i.e. at home), which is usually perceived as a 
routine medium that does not contain anything original and interesting, a number of unexpected objects that 
can be adapted to the original task can be detected. The communication of the group participants also 
stopped and they lost the opportunity to see what the colleague was doing, which, in the opinion of the 
researchers, became the incentive to create original objects. The luminaires created as a result of the 
workshop were extremely unexpected and original, which we can observe (Fig. 4) and compare creativity 
and originality with the previous workshop (2019) conducted live on the same topic (Fig. 3). Despite the fact 
that the research group expressed frustration at losing the opportunity to communicate live with colleagues 
and teachers, access to more difficult conditions seemed to stimulate their creativity and find more original 
solutions due to the lack of a “collective” subconscious, uniform environment and working conditions. choice 
of materials. These results suggest that placing a developer in more complex conditions potentially raises 
his level of creativity and, in educational terms, provides an opportunity to see his environment and learn to 
apply his intellectual powers to find a way out of a complex situation where the usual material base is lost.  

The third project. Creative visual multidisciplinary workshop "Force of the light and shadows". The third 
stage was marked by a series of creative workshops on various topics, which were conducted only 
remotely. About 60 people took part in the research workshops: pupils of gymnasiums planning to study 
art specialties, teachers leading creative subjects, lecturers and students of creative specialties. The 
first - pilot workshops took place for 1-2 hours. periods. Later, after examining the behavior of the 
subjects during the workshops, a creative workshop with new content was generated, which was 
conducted and divided into stages lasting 4 days. 

       
Figure 5. Examples for workshop participants. Photo author V. Zvirble. 

Problems of the project. Students and lecturers, and especially pupils and teachers, had no special 
measures necessary for the task. There was no way to perform contact brainstorming using 
conventional methods. 

Progress of the project. For the project, which started during the distance learning Erasmus+ program with 
students and lecturers of Rezekne Academy of Technologies (Rezekne, Latvia), a special experimental 
workshop concept was developed, in the context of which experimental activities with the first research 
group took place. No measures were proposed to the group and no theoretical and material preparations 
were made for the workshop. Only 1-2 smartphones or cameras were asked to have. On the first day, a 
theoretical lecture was given on the interaction of light and shadow in architecture and design, examples 
are shown (Fig. 5) and a general discussion on possible solutions to the task was conducted, and students' 
questions were answered. A few hours later, the workshop group was launched and given the task of 
creating a pictorial, artistic composition on an architectural theme with the help of light and shadows, from 
objects or materials that would be detected in their everyday environment. 

    
Figure 6. Examples of students home workshop environment Rezekne Academy of Technologies, Rezekne, 

Latvia, 2020. Photos author Eugenia Melnika. 
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The participants of the group had to study the environment, the properties of the observed and selected 
materials, the textures of the objects, and take a fresh look at some elements of the environment. To 
make a photo and video fixation of the cast or reflector of the created composition, to generate ideas 
independently. However, participants were asked to communicate with family or close people in the 
evening, find out what they think about the task they received, share ideas, ask for their opinion, ask for 
help with the task... On the second day, ideas were presented, some students used family help. Selected 
items and materials were demonstrated to help create compositions, comments and recommendations 
from teachers. The lecturers of the academy also actively participated in the workshop. Such distance 
activities involved the participants, they tried passionately to capture the most interesting moments 
possible. The third day was devoted to independent work with selected objects, and the fourth day was 
devoted to the demonstration and presentation of the final results in an online workshop. This workshop 
was repeated several more times between students and pupils. 

   
Figure 7. Examples of shadows fotofixations Rezekne Academy of Technologies, Rezekne, Latvia, 2020. 

Photos author Baiba Medinika (Sinking ships), Viktoria Karzinina (Night City Life). 

Results of the research part performed in the context of the project. In the course of the experimental 
remote creative workshops, it was found that the participants were very positive about the innovations, 
although they were a bit confused. An unexpected task for which the participants were not prepared 
forced them to “get out of the comfort zone” and look around the world around them (Fig. 6). Participants 
acknowledged that although the content of the creative specialty they are studying or teaching includes 
ongoing environmental research, much of this workshop has become a new experience for them. A very 
positive experience became brainstorming not performed by a group of artists with similar talents, 
experiences and education, but when each workshop participant conducted independent brainstorming 
with their families and friends, which allowed them to have original impulses to create and turn their 
gaze towards completely unexpected objects. There was also a discussion among the participants - 
whether such an art object has only one author, a specific creator, a participant of an experimental 
group, or whether the authors of the work created as a result of the workshop are all those who 
participated in the process - i.e. relatives who participated in the search for objects helped to create the 
lighting of the composition, and so on. Analyzing the results of the performed experiment, it can be 
concluded that despite the obvious discomfort of such a remote action, it seems to resonate with 
creativity, as in the process participants were forced to perform other actions than usual and did not 
dispose of almost any means. potential and intelligence. Analyzing the obtained visual material (Fig. 7) 
and the feedback and emotions of the project participants, it was concluded that such a remote workshop 
is not only recommended, but must be carried out not only in the context of creative specialties but also 
by adapting them to students from other specialties. 

4.2 Survey data 
During the research, the project participants were provided with a specially created questionnaire, which 
was used as an additional tool to analyze the data obtained and systematized during the research. The 
survey was also presented to high school students who had the opportunity to participate in remote 
creative workshops organized by their teachers during the quarantine. The survey involved 94 people 
(students 55,32%, lecturers 24,47%, teachers 11,7% and last grade gymnasium pupils 8,51%). It was 
found that the majority of the respondents participated in the creative workshops from the date of the 
announcement of the quarantine (Fig. 8). The survey asked whether participants felt that being at a 
distance or following a social distance influenced the results of their task, and 49.4% of participants felt 
that these factors did not affect their results, while the rest chose different answers.  
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Figure 8. Chart of survey 

Project participants were asked what they think is the best object of a remote creative workshop and what 
its optimal size might be, asked to express their opinion about the authorship of the object, when the 
developer helps people attract it, remote creative workshops during quarantine. One of the most interesting 
was the open question "Let's make some fantasy - what computer or software features did you miss while 
attending a remote creative workshop?". This place received many original responses when participants 
ran out of 3D drawing on screen options, virtual reality option or to create a new platform for workshops 
where each student could participate like an avatar. The latter topics are particularly relevant and are 
discussed in some detail in the article “User experience evaluation and creativity stimulation with 
augmented reality mobile applications” [16]. Different answers were obtained by asking who could be the 
object of the remote workshop (Fig. 9, participants could choose several answer options). 

 
Figure 9. Chart of survey 

The participants' feelings during the contact and non-contact workshops were taken into account, and it 
was found that the participants felt safe enough to maintain social distance, but felt psychological 
discomfort during the distance workshop due to lack of physical contact with group members and limited 
choice of tools. When asked about the software used for distance learning, some of the apps most 
commonly used by participants were singled out (Table 1). 

Table 1. Apps used for different kinds of communication during the online workshops. 

Hangout, Meet MS Teams Zoom Moodle Messenger 

9 49 30 5 18 

Examining the survey data, it turned out that a significant part of the respondents think that the size of 
the remote creative workshop task object does not matter, even 46.8% of the respondents answered 
the question “What tasks are more convenient to perform at a distance workshop?” - "Not matter, it is 
important to find a good idea”, and 30.9% of project participants decided that compact objects were 

 

Yes, once; 18; 19%

Yes 2 or more 
times; 35; 37%

I don't remember; 
4; 5%

No; 33; 35%

Other; 4; 4%

Have you already participated in creative workshops since the 
announcement of quarantine in your country?

 

Thing; 62; 33%

View; 56; 30%

Sound; 33; 18%

Other; 36; 19%

What do you think could be best object of creative workshop?
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more suitable for such events. These figures show that the participants of the workshops are quite clear 
about their possibilities and soberly assess the situation, but the most important aspect for them, 
however, remains the creative component of the project. 

And one of the most interesting questions for the authors came up with the idea of an outdoor laboratory, 
as the majority of respondents answered the question “Now describe the room you would like to actually 
work in during remote creative workshops. What's in it?” Responded with the keywords: “open space”, 
“outdoor”, “big ergonomic tables”, “plenty of space”, “lots of tools and materials”. This question made 
authors think about the creation of a design laboratory that meets modern issues and it was decided to 
undertake the development of a new concept. This could be an outdoor laboratory as part of a high 
school (Fig. 10) located in the open air and without enclosed spaces, but equipped with various safely 
placed equipment and engineering communications, as well as different purpose rooms and safe 
workplaces where students can work and pandemic conditions. 

 
Figure 10. Outdoor design laboratory vision by J. Daveiko (2021) 

The results of the survey confirmed the findings of the study and led to new concepts and further 
development of online workshop methodologies. 

4.3 Recommendations for conducting a remote creative workshop 
The research and analysis of the results of all the discussed projects showed that the creative workshop 
is a very important part of creative teaching and can be used to solve various problems of the studied 
subject or to carry out artistic and educational research. However, the contact workshop is a fairly 
common practice, but conducting a remote workshop has become a real challenge for many creative 
teachers, as the quarantine has suspended a number of practical activities in creative laboratories, 
severely limiting contact activities. Research has shown that creative workshops can be successfully 
transferred to virtual spaces by reshaping creative tasks and creating a range of surprise factors for 
participants. The need for such workshops is quite significant in educational institutions specializing in 
creative specialties, as their students are particularly sensitive and emotional, extremely prone to social 
depression. Similar events, especially in the context of various subjects, would increase the motivation 
to study and encourage the growth of creative potential, attentiveness, environmental research skills 
etc. However, one of the most important components of such activities should not be forgotten here: the 
personal creativity of the teacher, when he / she becomes the object of inspiration for the students. [17] 
The research carried out with the help of the workshop could serve the development of Lithuanian and 
European science, involving students and lecturers from various fields of science and art in this activity 
[8]. This would encourage interest not only in the specialty, but also in the nuances of other fields of 
science and professions. 

After analyzing the data obtained during the research, it would be possible to summarize the 
methodological recommendations for remote creative workshop: Create an unexpected but easily 
understood workshop topic. List the workshop plan and follow it, participants must “fit” into the set time 
frame. Conduct a theoretical lecture in the introductory seminar of the remote creative workshop, provide 
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participants with detailed information about the object of the workshop. During the introductory lecture, 
carry out a short brainstorming process based on “Speed thinking” methods, when sample ideas are 
generated that can be used or not used in the future task, but the action becomes like an impulse for 
creativity. No material base is prepared for the remote creative workshop, but the participants are offered 
to use hand tools, materials, tools, recycled raw materials. Group brainstorming methodology is replaced 
by brainstorming in the circle of relatives, family, friends. Such an approach not only strengthens social 
ties, but also "stretches the threads of creativity" beyond the creator's usual professional world, 
community and concepts, and allows unexpected solutions to be found. Limit discussions between 
project participants and joint generation of ideas. Limit joint presentations of project results by project 
participants, as such performances lead to unconscious copying of ideas. Provide recommendations on 
how to design equipment that would allow filming of the creative process from above and capturing 
handwork. Unlimited use of the most unexpected tools. Unlimited in the form of a result - e.g. if a student 
of an on-site visual installation has created an audio installation using the guidelines provided in the 
assignment, this is a great result. Carry out tasks by inserting specific elements of adjacent and further 
specialties (for example, knowledge of photography, soldering and electrical installation technologies is 
offered for the tasks of design students during the workshop). Conducting non-contact workshops mixed 
with contact ones will bring definite benefits in terms of fostering creativity. It is imperative to provide a 
quality internet connection and online coworking programs, as technical glitches in the remote creative 
process can severely unbalance participants and can harm the result.  

5 CONCLUSIONS 
After evaluating the research results discussed earlier, it is recommended to encourage students of 
various specialties to concentrate in interdisciplinary creative groups and participate in remote creative 
workshops and social projects, thus stimulating their creativity, developing the ability to socialize even 
in conditions restricting communication. Such activities expand the erudition and intellect of students 
and provide conditions for educational institutions (especially in the fields of arts) to prepare study 
programs adapted to the problems of modern society. Distance creative workshops can be successfully 
conducted in study programs where contact training is required. Workshops, which limit the joint 
activities of participants with similar thinking, education, attitudes, and opportunities, encourage the 
unfolding of individual creative powers and the achievement of original artistic results and eliminate the 
possibility of unintentional plagiarism.  

The development of remote workshop methodologies also allows for the expansion of international 
projects without necessarily physically traveling to other countries, which is especially relevant at the 
moment. Remote creative workshops based on similar ideas encourage internationalization and 
unrestricted creative collaboration between representatives of various educational institutions.  Bringing 
workshop participants out of the "comfort zone" and creating strange, unusual rules encourages the 
unleashing of creative potential and helps to avoid destructive and depressive moods during universal 
quarantine and movement restrictions. The more discomfort the environment surrounding the 
participants in the workshop tasks, the more their creative potential was revealed. Distance creative 
workshops promote the recycling philosophy, teach the use of items that have been destined for 
disposal, thus accustoming the young people studying to the ideas of sustainable development of 
society, forming nature-friendly habits. 
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Abstract 
The purpose of this conceptual paper is to explore how preservice teachers may be equipped with 
inclusive leadership approaches to sustain inclusive pedagogical practices to function in transformative 
school environments. Society dictates an equally increased range of skills for the teacher, including 
skills in utilizing technology, ability to engage in research, self-awareness skills and leadership skills. 
Faculties of education have a mandate to train their students as competent teachers and future leaders. 
However, exposing preservice teachers to inclusive leadership practices is long overdue in B-Ed 
Teacher Education programmes at Universities of Technology. In this context, preservice teacher 
leadership competencies may be regarded as a key competence to mitigate educational challenges 
they may face in schools in their teaching in the future. This article adopts the Model paper approach as 
its research design in that it contributes to extant knowledge by delineating and describing the concepts 
of inclusive leadership and inclusive pedagogical practice of pre-service teachers and the relationship 
to transformative learning in schools. The findings reveal that the creation of an inclusive learning 
environment is to ensure that preservice teachers are provided with the best possible learning 
opportunities through socially just practices. The recommendations include increasing the capacity of 
preservice teachers as future leaders to improve instruction and contribute to the effective 
implementation of the school curriculum.  

Keywords: B-Ed Teacher Education Programmes, Inclusive leadership, Inclusive pedagogical practices, 
Universities of Technology. 

1 INTRODUCTION 
Scholars of teaching and learning regard educational inclusion as essential to the promotion of the 
political and social possibilities of higher education institutions [1]. The debates on how best to increase 
the performativity of pre-service teachers for transformative, inclusive, and diverse classrooms resulted 
in closer collaboration with and mentorship of in-service teachers to trial new teaching and learning 
approaches [2]. Generally, the concept and practices of leadership traditionally featured in endeavors 
to develop schools. Research on teacher leadership, for instance has indicated that leadership does not 
merely find its meaning in individual leaders’ skill, personality and knowledge, but it encompasses 
language, tools, people and relationships including the sociocultural context within which it functions [3].  

Inclusive leadership consists of a practice aiming at training individuals, promoting inclusion, 
encouraging conversation, accentuating classroom practices and student learning, whilst embracing 
practices regarding policy-making and comprehensive decision-making [4]. Certainly, leadership is 
tasked to sensitize people to acknowledge and identify inequalities while collaborating to changing 
these. To experience meaningful inclusion, then, necessitates that change is effected to an already 
unequal system where every person benefit and is permitted access.  

The current research sought to examine how preservice teachers may be equipped with inclusive 
leadership approaches to sustain their inclusive pedagogical practices to function in transformative 
school environments. The B.Ed. programmes, offered in the Republic of South Africa at Universities of 
Technology (UoT) either in Senior Phase and FET Teaching, Intermediate or Foundation Phase 
Teaching, are explicitly planned to prepare students for teaching in South African schools. Exposing 
preservice teachers to inclusive leadership practices is long overdue in B.Ed. Teacher Education 
programmes at UoT. In this context, preservice teacher leadership competencies may be regarded as 
a key competence to mitigate educational challenges they may face in schools in their teaching in the 
future. Consequently, the central question this research addresses is: How may preservice teachers be 
equipped with inclusive leadership strategies to sustain inclusive pedagogical practices to function in 
transformative school environments?  
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2 LITERATURE REVIEW 
The aim of this literature review is to delineate and describe concepts relevant to inclusive leadership 
strategies to sustain inclusive pedagogical practices of preservice teachers. These concepts include the 
significance of inclusive leadership; inclusive pedagogical practices of preservice teachers; and 
transformative learning in schools.  

2.1 The significance of inclusive leadership 
[5] postulate that inclusive leadership encompasses actions aimed at assisting group members’ complete 
incorporation, whilst establishing an open standard for distinctive social characteristics, aiming to 
effectively nurture inclusiveness. An inclusive leader thus plays a fundamental role in influencing members’ 
understandings of equity and enhancing actions desirable to create an inclusive school environment [6]. 
To encourage feelings of inclusion, inclusive leaders will allow for the application of a variety of views and 
thoughts that may enhance decision-making practices and improve the actions of different group [7–8].  

With reference to UoT, the significance of inclusive leadership is recognized in efforts to boost individuals’ 
desire to belong, whilst they are afforded opportunities to express and sustain their distinctive individualities 
[9]. This necessitates dissimilarities among team members to be appreciated, encouraged to continue to 
be their true self, rather than being encouraged to follow the customs of leading groups within a group [7].  

Significantly, an inclusive leadership style underscores the idea of being people-oriented [10], to 
exercise justice, and to practice reasonableness [11]. Such leadership may be regarded as a transparent 
and manageable means of leadership that is positively associated with performance [12]. It would thus 
be fair to say that inclusive leaders should treat preservice teachers with appreciation, admiration, and 
broad-mindedness, whilst listening to and recognizing their contributions and opinions [13].  

2.2 Inclusive pedagogical practices of preservices teachers 
Inclusive pedagogy is a different pedagogical methodology that has the possibility of reducing educational 
unfairness by increasing learning opportunities for everybody [2]. Complementing the latter view, inclusive 
pedagogy, according to [14], needs to concentrate on prolonging what is generally accessible for students 
in a learning environment at schools. This implies that the development of inclusive pedagogy necessitates 
preservice teachers to, on the one hand, rely on their context-independent information systems, and, on 
the other, employ concepts relevant to the complex realities of their individual schools. For instance, 
preservice teachers should be cognizant of the traditional structures of opportunities, ethics, and opinions 
about what defines respectable learning and teaching [15]. It also necessitates an inclusive mind-set that 
respects variances with respect to what teachers do - with reference to their daily teaching pedagogy – to 
proliferate the participation and learning of learners [16].  

An inclusive pedagogy strongly resonates with the notion of inclusive practice because it accentuates the 
involvedness of classroom life and the predicaments that preservice teachers may encounter as part of 
their daily teaching practices as they set out to support the involvement and attainment of all children in 
their classes [2]. As a methodological lens, this allowed for an emphasis on how teachers, as flexible and 
innovative problem-solvers reply when learners experience learning challenges. This implies that 
preservice teachers should be trained how to address restrictions on learning that may be unconsciously 
placed on learners who may be regarded as less able [17]. Significantly, an inclusive pedagogy does not 
refute dissimilarities between learners, but endeavors to accommodate them by means of transformative 
learning through an extension of what is generally obtainable to all rather than by discerning for some [18].  

2.3 Transformative learning in school contexts 
Transformative learning, “deals with how individuals may be empowered to learn to free themselves 
from unexamined ways of thinking that impede effective judgment and action” [19]. In this regard, [20] 
posit that transformative learning should be geared towards obtaining creative confidence, implying that 
preservice teachers should be knowledgeable as to how to enhance creativeness amongst learners.  

Transformative learning in school contexts should be regarded as a learner-centered approach that 
actively engage learners through critical reflection and discourse [21]. Learners should be encouraged 
to raise questions about expectations and assumptions to obtain deeper understanding as well as 
transformed perspectives that would guide their actions. This suggests that learning should stimulate 
the development of self-confidence and abilities and encourage independent thinking, which would 
ultimately align with sustainable development in education [22]. To this end, transformative learning will 
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accommodate reflexive and transformative modes of learning. Whilst a reflexive mode of learning relies 
on instructional methods of information transfer, a transformative mode of learning emphasizes 
involvement, autonomy, independent thinking, and co-creation of knowledge [23].  

The need for meaningful preservice teacher training should be regarded as imperative to enable 
teachers develop necessary information, abilities, and self-reliance to entrench these teaching practices 
in their transformative learning activities. Arguably, preservice teachers need to develop and implement 
transformative learning strategies which will permit their learners to become enabled with sustainability 
capabilities [24].  

3 THEORETICAL FRAMEWORK 
The model paper offers an academic structure that envisages associations between perceptions. A 
conceptual model defines an object and recognizes matters that ought to be deliberated in a study: it 
can define an occurrence, an objective, or a method, and explicate its functioning by revealing 
experiences, consequences, and possibilities associated with the central concept [25]. This usually 
includes a method of positing that aims to construct a theoretical grid around the main theory, using an 
approved investigative methodology to scrutinize the fundamental connections and instruments at hand 
[26]. A model paper recognizes hitherto unfamiliar relations amid concepts, presents innovative 
concepts, or explicates why components of a procedure give rise to a specific result [27]. The model 
paper contributes to existing understanding of concepts by explaining an entity: its goal is “to detail, 
chart, describe, or depict an entity and its relationship to other entities” [25].  

Model papers usually recapitulate opinions in the form of a figure that describes the significant concepts 
and their interactions, whilst recognizing schemes that are reasonable declarations resultant from the 
theoretical structure [28]. To illustrate, [29] employed resource-based theory to suggest a conceptual 
model regarding experiences and results of consumer assessment intentions. At best, schemes distil 
the crux of arguments into a detailed form, but they also put attention on the flaws in the argument chain. 
[27] posits that researchers should understand the connections between concepts when formulating 
schemes. Therefore, the selection of schemes and the way how they are combined to form arguments, 
should be carefully considered, and justified.  

4 INCLUSIVE PEDAGOGICAL PRACTICE MODEL FOR PRESERVICE 
TEACHERS  

In this model case, concepts will be placed within a particular framework, in this illustration, it embodies 
the researchers’ consideration of the inclusive leadership strategies in the context of sustainable 
pedagogical practices of preservice teachers at UoT.  

 
Table 1. Inclusive pedagogical practice model for preservice teachers. 

Inclusive 
leadership in 

Universities of 
Technology 

Adaptive 
universal design 

for learning 

Inclusive 
performance 
sustainability 

Putting 
transformative 

inclusive 
pedagogies 
into practice 

Multiple means 
of engagement  

Innovative skills 
(visionary way of 

thinking) 

A change in 
thinking  
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Inclusive leadership requires innovative control methodologies - from palpable, obvious, pre-defined 
guidelines to more dissimilar, flexible, and incorporeal instigators [30]. When preservice teachers are 
encouraged to be more innovative, they would work at an advanced level of engagement [31] because 
they would be convinced that their pedagogical practices have won the accolades of the UoT. Therefore, 
UoT should strengthen diversity of knowledge, perspective, and information so that preservice teachers 
may be able to capitalize on the strength of differences to enable innovation and collaboration. In so 
doing, UoT may be positioned to improve inclusion at higher education institutions to meet the 
transformative learning needs of preservice teaching [32]. Consequently, this paper will suggest 
inclusive pedagogical practices which UoT may employ to develop the capacity of preservice teachers 
as future leaders to improve instruction and contribute to the effective implementation of the school 
curriculum.  

4.1 Adaptive universal design for learning 
Universal design (UD) for learning relates to inclusion and accessibility outside physical settings, to 
design learning and teaching possibilities in techniques that are wide-ranging, available, and appealing 
for all students, as well as for those with different necessities and incapacities [33]. In this way, engaging 
with the widest collection of multiplicity in student populaces, UD envisages to eliminate inequitable 
practices, as the learning requirements of preservice teachers are considered when teaching is planned 
[34]. One important aspect which UoT should be cognizant of is the principle of “multiple means of 
engagement” [35]. In terms of transformative learning, multiple means of engagement signify that 
preservice teachers should be made aware of how to identify and evaluate transformative learning 
initiatives. For instance, preservice teachers should be trained that individuals have different ways of 
learning and that teachers need to adapt their teaching methods to address the learning styles of their 
learners. This implies that preservice teachers would become knowledgeable as to how to stimulate 
learners to think independently, whilst they (preservice teachers) develop a critical awareness of how 
their suppositions may have limited the way they see things in this world [36].  

4.2 Putting transformative inclusive pedagogies into practice 
The aim of transformative learning is to assist individuals (preservice teachers) to confront existing 
assumptions on which they act and, if they find them inadequate, they are encouraged to adjust their 
assumptions [36]. It is, therefore, necessary that while transformative learning necessitates energy and 
determination on the part of both UoT and preservice teachers, the construction learning environments 
that permit flexibility of beliefs, partnership and an honesty to innovative ways of thinking, becomes 
imperative [37]. When UoT would assist preservice teachers to put transformative inclusive pedagogies 
into practice, they (UoT) should ensure that preservice teachers constantly reflect and act on the 
transformation of their world to make it more equitable [38]. This implies that a visionary way of thinking 
regarding pedagogies are fostered. As innovative institutions, UoT should motivate preservice teachers 
to display a realistic approach of intellectually think about difficulties and contours innovative thoughts 
in a dedicated and self-operating manner [21]. Transformative inclusive pedagogies should thus be 
geared towards offering new ways of doing, fostering of creative skills as well as interpreting knowledge 
to make and negotiate meaning and understanding [39].  

4.3 Inclusive performance sustainability 
At the core of the notion of inclusive education, thoughtful matters regarding equal opportunities and 
human rights can be found [40]. In terms of performance sustainability, UoT should be cognizant that 
the idea would be to empower preservice teachers to transform their thinking and work towards a 
sustainable future. In terms of the latter statement, UoT should ensure that they play a serious role in 
implementing and driving inclusive sustainable development initiatives through their institutional policies 
and practices. In so doing, UoT may be positioned to the development of preservice teachers’ 
transformative capabilities, whilst supporting their educational well-being [41].  

5 CONCLUSIONS 
The importance of teacher leadership can never be overestimated. Significantly, the idea of teacher 
leadership as action goes beyond officially allocated classroom roles as a way of sharing practice and 
initiating changes. The way in which UoT would enact teacher leadership is, therefore, significant in 
terms of equipping preservice teachers with inclusive leadership strategies to sustain inclusive 
pedagogical practices to function in transformative school environments. In this regard, this paper 
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proposed an inclusive pedagogical practices model for preservice teachers which suggests that 
preservice teachers be skilled in terms of: (a) teaching methods which may address learning styles of 
learners; (b) acting on the transformative opportunities in UoT to construct innovative thoughts in an 
autonomous manner; and (c) changing their ways of thinking and doing in terms of teaching pedagogies 
they may apply in their classrooms.  
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Abstract  
Nowadays, marine litter is a global problem that affects coastal areas around the world. Nearly 80-90 % 
of marine litter is composed by plastics that, once at the ocean, are broken into smaller particles mainly 
by photo-oxidation, thermal oxidation and mechanical degradation, among others, being those particles 
with a size in their largest dimension between 1 μm and 5 mm named as microplastics, though it should 
also be indicated that microplastics can also be directly released into the environment with that size. 

Plastic debris arrives at beaches in different periods and ways, but there are some beaches that are 
highly exposed to the massive arrival of microplastics during the whole year. In general, those beaches 
facing the sea current and with prevailing winds are generally the most exposed ones. Beaches with 
these conditions could be hotspots of marine debris and, specifically, microplastics, being pellets, 
irregular fragments, and fibres, the most prominent forms contaminating the marine environment. 

COVID-19 crisis has deeply affected society, which has entered into a period of uncertainty and the 
need to move to a new and sustainable paradigm. In this way, universities, as higher education 
institutions, play a decisive role adopting and implementing Sustainable Development Goals (SDGs) 
and also serving as an example to the society. 

In many universities, undergraduate students can validate several ECTS by developing different 
activities not related to the degree, such as sports or other accomplishments. In Spanish universities, 
students can also validate these ECTS by attending and passing different “university extension courses” 
(UECs) by carrying out several activities. These courses are also available to the general public who 
wish to learn about that specific topic. 

This communication constitutes our personal experience integrating the 14th SDG (Life Below Water) in 
the curriculum of a UEC of the University of La Laguna (Canary Islands, Spain) focused on the general 
public. The course, which dealt with microplastic pollution, integrated among its activities a microplastics 
sampling at a local hotspot. Such activity, which was highly valued by the students, created an important 
environmental awareness due to the large amount of plastic debris (including microplastics) reaching 
the area, and serves as a clear example of the importance of showing on site real environmental 
problems to raise such awareness. 

Keywords: Sustainable Development Goals; University; Marine litter; Microplastics. 

1 INTRODUCTION  
Preserving the resources of the planet, including the oceans, is a challenge that humans are currently 
facing in the 21st century. Specifically, the accumulation of plastic debris in the marine ecosystems is an 
environmental issue that has increased social, political and scientific concern [1]. The main problem is, 
on the one hand, the amount of plastics that continuously reach the marine environment due to an 
inadequate management and, on the other, their persistence. All of this generates adverse effects that 
have important negative consequences on human health and ecosystems. Data provided by some 
authors are alarming, like the one that estimates that between 2 and 5 % of the plastics generated on 
land end up in the sea. However, such contribution does not always come from the coast, since most of 
the plastics that reach the oceans come from the interior through rivers [2]. Once on the ocean, plastic 
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debris tends to accumulate in the subtropical gyres from which it can deposit on the coast [3], [4], in 
particular, important amount of microplastics, as a result of their progressive fragmentation into smaller 
pieces caused by different degradation mechanisms. 

Coastal systems around the world are affected by this problem at a global scale, particularly, oceanic 
islands, which are highly vulnerable [5]. The Canary Islands archipelago is formed by 8 islands located 
in the Atlantic Ocean, 95 km from the coast of Morocco, being one of the outermost regions of the 
European Union located further south. In these islands there is a good number of beaches that are 
considered hotspots of microplastics accumulation [4], [6]–[8]. However, they are not the only oceanic 
islands of the region affected by this problem: Azores, Madeira and Cape Verde archipelagos are also 
affected by the Canary Current, a descending branch of the Gulf Current, which frequently carries a high 
amount of debris to the Macaronesian region. 

SDGs were adopted by world leaders on September 25, 2015. Each goal has specific objectives to be 
achieved by 2030, not only by governments, but also by the private sector, civil society and ordinary 
citizens, as well as institutions such as universities, that play a decisive role in the training of 
professionals committed to sustainability [9] and to the environmental problems of its immediate 
surroundings. COVID-19 pandemic and its consequent economic crisis in which we are currently 
immersed, has shown the weakness of the system, bringing out the need for a paradigm shift focused 
on the sustainability of human beings on the planet. 

In many European universities, undergraduate students can validate a number of ECTS credits by 
developing different activities such as “university extension courses” (UECs), among others. The 
University of La Laguna (Canary Islands, Spain), by means of the Vice-chancellor for Culture and Social 
Participation, is committed to offer courses of 1 ECTS, which frequently include 12 face-to-face hours 
and 13 hours of autonomous work for the students. Such courses, which are basically proposed by 
university professors, should be first evaluated since they have to fulfil a series of requirements 
stablished by the Vice-chancellor’s office. 

In this communication, we will show a way to raise people’s environmental awareness and 
sensibilization in 14th SDG (Life Below Water), based on the existence of microplastic hotspot beaches. 
As part of a UEC carried out several times during 2019 and 2021, we have integrated different activities, 
including an on-site sampling of a microplastic hotspot beach of Tenerife, which has been highly valued 
by the attendants and which we believe to have promoted environmental awareness between them.  

2 METHODOLOGY 
The Vice-chancellor for Culture and Social Participation of the University of La Laguna publishes several 
calls of UECs all over the year. Some of them are specifically online (which have been quite successful 
specially during last year’s lockdown), while others are in-person and presented in the form of “summer, 
autumn, winter or city council” courses.  

All the submitted projects are first evaluated by a commission specifically established for each call, and 
which takes into consideration the interest of the topic, the previous experience and relevance of the 
teaching staff of the subject as well as the teaching methods to be applied. In some calls, specific topics 
are also requested. 

The Applied Analytical Chemistry (AChem) research group of the University of La Laguna [10] 
established around three years ago, has a research line specifically focused on the determination of 
microplastics in different environmental matrices, including their determination in different biota sample. 
Among one of the missions established by the group, divulgation activities can be found. The above-
mentioned authors of this communication, members of AChem research group, have proposed during 
2019-2021 in five occasions courses directly linked to SDG 14 (Life Under Water) and focused on the 
topic of microplastics. All of them have been previously approved with a high mark. In such courses, in 
addition to the establishment of a virtual classroom in which students could find all the materials and 
activities of the courses, theoretical sessions (9 hours) were also developed as well as a visit to a beach 
considered a hot spot for microplastics (Playa Grande beach in the municipality of Arico, Tenerife) [7], 
in which the environmental problems that microplastics generates could be appreciated in situ. After the 
visit, a “classroom laboratory” was also developed in order to classify the microplastics already samples 
in the previous activity. 
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3 RESULTS 
The five courses previously mentioned and focused on the problem that microplastics cause in the 
environment were offered to the general public once approved. Some of their titles were “Microplastics: 
A problem with a global dimension” or “Microplastics: Origin, impact and consequences”. In general, the 
courses were promoted by the university within the island, but its directors were also highly involved in 
the promotion, which also included radio interviews. 

Each course included 8 face-to-face hours of theoretical classes, 4 hours of practical activities which 
included a visit to the beach, as well as 13 hours of autonomous work of the students. The 12 face-to-
face hours were divided into 3 days (4 hours each). The last day was dedicated to the practical activities. 

The theoretical contents were mainly based on the explanation of the problem from a global perspective 
followed by the presentation of an updated compendium of results from scientific studies that were 
organized in an orderly mode in a Power Point presentation and videos and shown in master class 
sessions to all the students simultaneously. Every now and then, debate raise with active participation 
of the attendants. In general, the students that attended these courses (an average of 25 people of ages 
between 20-55 years old per course) were highly motivated and with a high interest on the topic. 

The practical session was didactically divided into two well differentiated parts, one of them consisted of 
developing an "in situ" sampling on the beach (a field trip) and the other, of a laboratory work. Both were 
developed following and adapting the Guidance on Monitoring of Marine Litter in European Seas [11]. 

Due to the low difficulty and absence of risks of the proposed laboratory work, it was not necessary to 
develop the practical session in a laboratory, being possible to use a conventional classroom. Such 
activity could also be developed in schools and secondary education centres, making an approach to 
marine pollution of the beaches near the territory where the centre is located and raising environmental 
awareness in students of different educational levels. 

3.1 Theoretical content 
As previously mentioned, the first 8 hours were dedicated to theorical classes (Figure 1), which content 
and duration are shown in Table 1. Specialized teachers on each specific topic were selected, though 
the content was previously agreed between all teachers and the directors of the course in order to avoid 
overlapping and possible contradictions. 

 
Figure 1: Photograph of one of the theoretical sessions of the UEC. 
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Table 1. Description of the content of the theoretical classes and timing of each session of the UECs based 
on microplastic contamination in the marine environments. 

 Content description Timing 
schedule 

Master 
class 1 

Brief history of plastics. Composition and classification of plastics. Plastics production 
data worldwide. Marine litter. 
Degradation mechanisms of plastics. Brief history of microplastics. Classification of 
microplastics. Marine Strategy Framework Directive.  

2 hours 

Master 
class 2 

Determination of microplastics on beaches: Sampling, separation and classification. 
Studies of microplastic contamination carried out in the Canary Islands and in the 
rest of the world. 

2 hours 

Master 
class 3 

Marine pollution generated by plastic. Biomagnification and bioaccumulation of 
pollutants in the marine environment and their effects. Study of the presence of 
microplastics in marine organisms. Microplastics as vehicles of biotic and abiotic 
pollution. 

1 hour 

Master 
class 4 

Microplastics in the open sea. Microplastics in the water column. Sampling 
techniques and conclusions from relevant studies. 2 hours 

Master 
class 5 

3 R and 5 R principles. Social commitment in reducing plastic. Sustainable 
development and the SDG in relation to plastic. European circular economy strategy: 
Plastic as a resource or as waste. 

1 hour 

3.2 Field trip 
Once at the beach, a brief explanation of the activity was given to the different groups of students (Figure 2). 

The necessary material for the field trip is the following: A wooden frame of 0.5 x 0.5 m, stainless steel 
sieves for meso and microplastics sampling (one of 5 mm and another of 1 mm) and a metal shovel to 
collect the sand. 

 
Figure 2: Photograph of the on-site explanation of the sampling activity. 

The sampling methodology is simple and may vary depending on the microplastic accumulation 
characteristics of the beach. Initially, a transect of 100 m is considered and 5 points separated 25 m 
from each other were chosen. At each point, the wooden frame was placed on the line of maximum high 
tide, in order to study the amount of marine debris of microplastics that arrive with the high tide, as 
recommended the Guidance on Monitoring of Marine Litter in European Seas [11]. For this, it is 
advisable to go to the beach 2 hours after high tide (Figure 3). Depending on the dynamics of 
accumulation of microplastics on the beach, or in those places where the tides do not differ, it is possible 
to choose to place the wooden frame above the hightide line. Once the frame was located (Figure 4), 
the point was photographed and the GPS coordinates were annotated (a mobile application may also 
be used if a GPS is not available). 
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Figure 3: Hightide line debris at Playa Grande 

beach (Tenerife). 

 
Figure 4: Wooden frame positioning at the highest 

tideline in Playa Grande beach (Tenerife). 

Then, with a shovel, preferably made of metal, the entire surface remaining inside the wooden frame 
was collected down to 5 cm deep and was passed through the two sieves, one of 5 mm (on the top) and 
the other of 1 mm (on the bottom). Microplastics between 1 and 5 mm size (in their largest dimension) 
are retained in the lower sieve and those greater than 5 mm, which are called mesoplastics, in the upper 
sieve. The material collected in each of the sieves is kept in a bottle properly labelled and is taken to the 
classroom-laboratory where the classification of micro and mesoplastics is developed. 

If the sand is too wet, it might be difficult to sieve. In such cases, both sieves could be taken to the shore 
and partly introduced into the water in order to eliminate the sand but taken special care not to lose the 
content of the sieves. Figure 5 shows a typical image of what was frequently found after the sieving. 

 
Figure 5: Microplastics retained on the 1 mm sieve. 

3.3 Classroom-laboratory 
The necessary material to develop the activity in the classroom-laboratory was: filter paper, a metal 
spoon spatula, beakers and a NaCl saturated solution (marine salt could be used). 

Both meso and microplastic fractions, were separately introduced in the NaCl saturated solution, since 
most plastics float in it. The floating particles were removed with a spoon spatula and located on the 
filter paper for classification after removing organic material (seeds, leaves, algae, etc.) or floating stones 
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like pumices, among others. Classification of micro and mesoplastics was carried out (Figure 6) 
according to colour and shape, in this last case following the classification proposed by Crawford and 
Quinn [12] (i.e. fragments, pellets, lines/lines, foam and films). The following photographs are shown to 
the students to make their classification easier (Figure 7). 

 
Figure 6: Photograph of microplastic classification in the classroom during the practical class. 

 
Figure 7: Classification of microplastics proposed by Crawford and Quinn [12]. 

In addition, students were asked to fill the following table (Table 2) in which meso and microplastics 
shapes and colours were recorded. Total number of items of each colour were also included in the table. 
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Table 2. Classification and enumeration sheet of the plastics found in the field trip (one for meso and 
another for microplastics). 

Colour Microplastic shape Number of items 

White Fibres/Filaments  

Fragments  

Pellets  

Films  

Foams  

Other  

Use one per colour 
(transparent, blue, 

green, brown, 
yellow…). 

Fibres/Filaments  

Fragments  

Pellets  

Films  

Foams  

Other  

3.4 Autonomous work 
To ensure the knowledge acquired and the skills developed with this UEC, 3 proposals of autonomous 
work were suggested to the students. Among them, they only had to choose one: 

1. An infographic about plastic and/or microplastics problems from an environmental point of view. 
The use of Canva [13] or Piktochart [14] programs were recommended.  

2. A comic related with plastic and/or microplastic problems. The use of Pixton [15] was proposed.  
3. A story about the environmental problems generated by plastic. Storybird [16] was suggested. 

The four programs (Canvas, Piktochart, Pixton and Storybird) are for free and easy to use, but other 
variants or proposals can also be accepted. 

The activities were uploaded on the virtual classroom of the UEC in the following 15 days after the end 
of the course and they were corrected by all the professors.  

4 CONCLUSIONS 
Creating a course with a field trip that consists of a microplastic sampling on a beach, and, specifically, 
on a beach that is considered a "hotspot" of microplastics, generates a wide awareness, sensitization 
and interest on the students since they acquired a high consciousness of the problem by visualizing on 
site the real problem, which is in their territory, not far away. 

Teachers and students can interact with each other in a different way in a field trip, increasing the 
communication between both groups and especially consolidating and reinforcing concepts that have 
already been learned in the classroom.  

As a result of this activity, students have shown interest to develop other activities such as Final Degree 
Projects or Final Master's Degree Projects with the teachers involved in the activity. 

A wide diversity of students from science degrees (Biology, Environmental Sciences, Physic), social 
degrees (Communication, Economy), and technical degrees (Marine Technology, Civil Engineering), as 
well as different Master’s Degree, and even non-university student of ages between 22-55, have 
attended the courses and indicated that the whole design of the course and, in particular, the trip field 
to a hotspot of microplastics in which they could perfectly observe on site what the problem was, really 
opened their minds to this problem.  

4502



 

 

REFERENCES  
[1] L. C. Woodall et al., “The deep sea is a major sink for microplastic debris,” R. Soc. Open Sci., vol. 

1, no. 4, 2014, doi: 10.1098/rsos.140317. 

[2] J. R. Jambeck et al., “Plastic waste inputs from land into the ocean,” Science (80-. )., vol. 347, no. 
6223, pp. 768 LP – 771, Feb. 2015, doi: 10.1126/science.1260352. 

[3] L. C. M. Lebreton, J. Van Der Zwet, J.-W. Damsteeg, B. Slat, A. Andrady, and J. Reisser, “ARTICLE 
River plastic emissions to the world’s oceans,” Nat. Commun., vol. 8, 2017, doi: 
10.1038/ncomms15611. 

[4] A. Herrera, M. Asensio, I. Martínez, A. Santana, T. Packard, and M. Gómez, “Microplastic and tar 
pollution on three Canary Islands beaches: An annual study,” Mar. Pollut. Bull., vol. 129, no. 2, pp. 
494–502, Apr. 2018, doi: 10.1016/j.marpolbul.2017.10.020. 

[5] R. C. P. Monteiro, J. A. Ivar do Sul, and M. F. Costa, “Plastic pollution in islands of the Atlantic 
Ocean,” Environmental Pollution, vol. 238. Elsevier Ltd, pp. 103–110, Jul. 01, 2018, doi: 
10.1016/j.envpol.2018.01.096. 

[6] S. Reinold, A. Herrera, C. Hernández-González, and M. Gómez, “Plastic pollution on eight beaches 
of Tenerife (Canary Islands, Spain): An annual study,” Mar. Pollut. Bull., vol. 151, p. 110847, Feb. 
2020, doi: 10.1016/j.marpolbul.2019.110847. 

[7] C. Álvarez-Hernández et al., “Microplastic debris in beaches of Tenerife (Canary Islands, Spain),” 
Mar. Pollut. Bull., vol. 146, pp. 26–32, Sep. 2019, doi: 10.1016/j.marpolbul.2019.05.064. 

[8] J. Rapp, A. Herrera, I. Martinez, E. Raymond, Á. Santana, and M. Gómez, “Study of plastic pollution 
and its potential sources on Gran Canaria Island beaches (Canary Islands, Spain),” Mar. Pollut. 
Bull., vol. 153, p. 110967, Apr. 2020, doi: 10.1016/j.marpolbul.2020.110967. 

[9] United Nations, “Objetivos y metas de desarrollo sostenible - Desarrollo Sostenible,” Web Page, 
2017. https://www.un.org/sustainabledevelopment/es/objetivos-de-desarrollo-sostenible/ 
(accessed Sep. 20, 2020). 

[10] “AChem | Applied Analytical Chemistry – University of La Laguna.” http://jhborges.webs.ull.es/ 
(accessed May 10, 2021). 

[11] European Commission, “Guidance on Monitoring of Marine Litter in European Seas,” Publications 
Office of the European Union, 2013. doi: 10.2788/99475. 

[12] C. B. Crawford and B. Quinn, Microplastic Pollutants. 2016. 

[13] “Inicio - Canva.” https://www.canva.com/ (accessed May 10, 2021). 

[14] “Create Infographics, Presentations & Reports | Piktochart.” https://piktochart.com/ (accessed May 
10, 2021). 

[15] “Comics for scholar activities.” https://edu-es.pixton.com/solo/ (accessed May 10, 2021). 

[16] “Storybird - Artful Storytelling.” https://storybird.com/ (accessed May 10, 2021). 

4503



THE INFLUENCE OF COVID-19 ON HIGHER EDUCATION 
STUDENTS’ ONLINE SHOPPING BEHAVIOUR 

D. Magalhães1, L. Oliveira2 
1ISCAP Polytechnic of Porto (PORTUGAL) 

2CEI ISCAP & Polytechnic of Porto (PORTUGAL) 

Abstract 
Online shopping has grown in popularity over the last few years all over the world. With COVID-19 and 
its consequential restrictions, for example, regarding travelling to physical stores and restaurants, e-
commerce has grown even more. Consequently, e-commerce has become more relevant than ever to 
companies worldwide because of their ability to adapt to this new reality can dictate their survival in 
the market. 

Since young people with higher education levels are the ones that buy online the most, it is essential 
to understand if changes occurred due to COVID-19 that can possibly, become permanent behaviours 
in the future. This demographic has the highest incidence of acquired online shopping behaviours, so 
if there are any changes, this is the social group with the more significant analysis potential and 
information. Portugal is no exception to this tendency since the youngest and most educated people 
are also the most prominent online buyers, particularly young adults aged between 24 and 35. 

So, because of this new pandemic context, it is crucial not only to analyse this group’s online shopping 
behaviour but also to investigate possible changes in behaviours. Effectively, according to statistical 
data, this is the generation of consumers of the future. Therefore, it is considered that a comparative 
analysis can be determinant because the buying habits acquired in this phase may dictate the future 
trends for online commerce. So, we must evaluate if the consumers want to maintain or break with 
these possible new habits. 

In this paper, we present a methodology and preliminary results for the characterisation of the online 
shopping behaviours/habits both before and during the COVID-19 lockdowns, evaluate and report 
possible changes and evaluate the consumers’ intention of keeping or breaking with them. We use a 
survey-based hypothetico-deductive process, using descriptive and comparative methods, to both 
describe and observe habits/behaviours. Given the relevance of the young and highly educated 
population, our target sample consists of higher education students, aged between 18 and 30 years 
old, living in Northern Portugal. 

The core of our analysis includes the evaluation of two different concepts: online trust and purchase 
behaviour. Regarding online trust, there are three main dimensions that will be evaluated, specifically 
consumers’ trust on the Internet, consumers’ trust in the suppliers and consumers’ trust in other 
entities involved in e-commerce. Secondly, the purchasing behaviour will be evaluated through several 
dimensions, including impulse purchases, devices, places, payment methods, product/services 
categories, information search, purchase frequency, spending, behaviour change and intention to 
maintain or disrupt the behaviour. This second category of questions will be used to compare 
behaviours before and during lockdowns. 

Our results provide information regarding higher education students online purchase behaviours, 
which can serve as a basis to identify future e-commerce trends. 

Keywords: COVID-19, higher education students, online shopping behaviour, e-commerce, trust, 
purchase behaviour.  

1 INTRODUCTION 
Since 2010, in Portugal, the use of the Internet for shopping purposes has more than doubled, with 
34% of the Portuguese population, aged between 16 and 74, currently shopping online [1]. Although 
this is a low percentage in comparison to the European Union average (of 69%) [2], this is a practice 
that has grown in relevance. Mainly due to the new habits acquired during the recent pandemic 
context and its consequential confinement periods. It should also be noted that, although the practice 
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of online shopping in Portugal is relatively low, 77% of families living in the country already have 
internet access [1]. Therefore, there are conditions for the practice to expand a lot more.  

Moreover, it is impossible to ignore the active and central role that young people have shown in the 
practice of online shopping [3], especially young people with higher levels of education [4, 5], both at 
the European level and in Portugal [1, 2]. In the Portuguese case, most of the participants adhering to 
e-commerce are among the age group of 25 to 34 years old [1].  

In this context, even before the pandemic, there was already a steady increase in the percentage of 
online shopping in Portugal, having increased 19 percentage points between 2010 and 2017 [1]. This 
growth was even more significant during the COVID-19 pandemic, which changed greatly the social 
and commercial contexts worldwide. Since viral transmission occurs through close contact with other 
people, as well as contaminated surfaces and objects [6], the government decreed the closure of 
malls and other public spaces for several weeks in March, April and May 2020. It should be noted that, 
even in the last months of 2020, traffic restrictions continued to take place in several areas of the 
country, from 1 pm to 5 am, during weekends [7].  

As a result, consumers could not purchase in-person in many stores, for months. Also, people no 
longer felt as comfortable purchasing goods/services in physical stores, unlike before.  Thus, the 
increase in e-commerce activities was even more significant [8]. According to a Mastercard’s study, in 
Portugal, there was an increase both in the frequency of purchases, with more than half of the 
Portuguese respondents (54%) stating that they made online purchases more often, and also in the 
amount spent, an increase of around 6% [9].  

To understand how this practice may have changed, it is necessary to analyse the consumers’ 
behaviour. That consists of both the process that precedes and, also what follows the decision to 
purchase, consume or enjoy a certain product, service or offer [10]. 

As a result of this new pandemic context, it becomes relevant to analyse not only the online 
purchasing behaviour of this group of interest but also to investigate possible changes in their 
behaviour/habits in a comparative manner. Indeed, considering the statistical data already presented, 
this is the generation of buyers of the future. Thus, it is considered that a comparative analysis may be 
determinant, since the habits acquired at this stage may dictate future trends for e-commerce, and it 
will be necessary to evaluate whether consumers intend to maintain or break with them. 

Thus, firstly, we introduce some theoretical background, by presenting important concepts such as e-
commerce, purchasing behaviour and decision process, as well as some related studies. Then, there 
is a very brief explanation of the methodology implemented to complete this study, followed by some 
results and, finally, the data discussion and conclusion. 

2 BACKGROUND 
Internet use has grown exponentially in recent years, and, as this service has grown, more than an 
informational, relational or communication space, it has also become a mean of transactions through 
e-commerce [11]. 

Lindon et al. [11] list as main e-commerce formats the websites integrated into virtual malls, direct 
sales, aggregators, and comparators. The first, as the name implies and just like physical malls, it is a 
place that gathers several stores into a single online location, something particularly advantageous for 
smaller businesses. Direct selling refers to stand-alone websites with the technological capability to 
sell online. Aggregators are companies that use partners to make their product/service available 
digitally (e.g.: amazon.com). Finally, comparators are as spaces that aggregate both demand and 
supply for a specific product/service. Basically, websites that allow the comparison of indicators 
between products/services/brands, such as price comparison, are spaces with a comparator format 
(e.g.: kuantokusta.pt). 

Regarding e-commerce formats, according to those involved, there are four types: Business-to-
Business (example B2B: business2sea.org), Business-to-Consumer (example B2C: amazon.com), 
Consumer-to-Business (example B2C: priceline.com) and, also, Consumer-to-Consumer (example 
C2C: e-Bay.com) [11]. 

The study of purchasing behaviour essentially aims to understand both the process that precedes and 
the one that follows the consumers' decision to purchase, consume or enjoy a particular product, 
service or offer. Thus, the scope of this area is "the cognitive, motivational and emotional processes 
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[10]. Consequently, this area is considered by several authors essential to marketing, since its 
understanding is critical to determine the best strategies to satisfy the consumer [10, 12-14]. 

To understand consumer’s behaviour, it is necessary to understand first what variables influence it. 
Lindon et al. [11] divide them into: individual explanatory variables, permanent characteristics of 
individuals, and sociological and psychosociological explanatory variables. 

At an individual level, the authors include factors such as individuals' perceptions, human needs, 
motivations, and attitudes. Permanent characteristics include the consumers' personality and self-
image. Finally, sociological and psychosociological variables include family, gender, age and 
consumption, the influence of the group on the behaviour of its members, and the social class. 

Purchase behaviour, as a complex process, goes through several stages. It begins with the realisation 
of a need, followed by the definition of the problem caused by that need. Follows a search for 
information, in which we try to find out how to solve the problem and evaluate possible solutions. 
Then, the decision is made, and the purchase is materialised. Finally, there is an evaluation of the 
experience with the product/service purchased, to which one reacts positively or negatively, according 
to the level of satisfaction of the need [11].  

Regarding the decision process, which is also a part of the purchasing behaviour process, there are 
four types: routine, which consists of decisions without effort or reflection; limited decision, in which the 
process is simplified, the search for information is short, but there is already a choice between options; 
impulsive buying, when the customer is faced with an unplanned need that pushes him to buy and, 
finally, the extensive decision, which is the one where the consumer goes through all the steps 
previously mentioned on the paragraph above [11]. 

2.1 Related Research 
The related studies mentioned were considered the most relevant for their theme, focused on online 
shopping behaviour and/or online trust, and for their primary objective of assessing and analysing the 
online shopping behaviour/consumers’ habits. Thus, all aim to assess online purchasing behaviour. 
Although, some are more focused on the purchasing behaviour and process [1, 3, 15-21] and on 
online trust [5, 22, 23].  

Vaz [16] presents a study whose main objective is to evaluate the impact of the Internet on the online 
purchase intention of the Portuguese population. For this, two major themes are addressed, namely 
attitudes and the influence of the Internet on consumers’ behaviour. On the issue of influence, the 
author mentions other specific concepts such as impulse buying, quality, brand, and online trust. The 
results revealed that brand awareness influences the consumers’ choice. 

Hagai [19] presents a particularly relevant study since it evaluates online consumers’ behaviour to 
better understand the state of the contemporary consumer, namely their shopping habits. For this, 
some of the most relevant aspects that he evaluates are the devices used in online shopping, price 
comparisons in other websites, how often consumers buy online and what is the average monthly 
spent. The results reveal that most consumers purchase online through mobile phones and that price 
and shipping fees are key in the purchase decision. 

A report by Brizfeel [18], while not in the context of COVID-19, presents a very comprehensive study 
regarding current trends in online purchasing behaviours. With the objective of studying the current 
state of retail, considering the growing trend of e-commerce, this study assesses very important 
issues, namely: how often consumers look for discount codes for their online purchases, how often 
and where they look for information before buying, the precautions consumers take when buying 
online. This report is particularly relevant because it allows us to evaluate aspects that still precede the 
purchase itself, but that influence the buying process. Among the main results are the preference for 
buying on websites with testimonials, mobile phones as the most used device and Amazon as the 
most popular place to buy from. Some of the issues addressed are common to other authors, namely 
the issue of information search [1]. 

In the Portuguese context, the INE study "Information and Knowledge Society - Survey on the Use of 
Information and Communication Technologies in Households" [1] provides a clear overview of how 
much the Portuguese currently access the Internet, as well as some very relevant questions regarding 
online shopping. In this report, the most relevant questions asked are which category of products the 
consumers buy the most and how often they look for information before purchasing, common 
questions with Hagai [19]. The results show that most of the consumers do online research before 
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purchasing, they buy mostly through national retailers and clothing/sports equipment is the most 
bought product, followed by accommodation. 

Wallace [20], on the other hand, also mentions very important questions about this theme and offers a 
comprehensive study. Its main objective is to provide important data to understand the modern 
consumer. Some of the most important questions include what consumers use to pay for the purchase 
and where do they buy from. Although the author did not take into consideration the pandemic context, 
both mentioned questions are quite relevant to characterise online purchasing behaviour. The study 
concludes that Amazon and brand websites are where consumers buy the most, and credit cards are 
the most used payment method. 

Jamunadevi et al. [3] also present important research, focused on consumers’ online purchase 
behaviour during the COVID-19 pandemic. Its focus on evaluating possible changes in behaviours is 
particularly relevant, given the comparative nature of this article. This study in particular reveals that 
most consumers buy online electronic goods (30,9%), followed by clothing/sports equipment (24,8%) 
and books (14%). It also concludes that most people purchase online goods once a month (34,6%). 

The McKinsey Company also presents a very relevant report entitled “Portuguese consumer 
sentiment during the coronavirus crisis”. This study evaluates Portuguese consumers’ behaviour, as 
well as spending, income, feelings, and expectations, during the month of June of 2020. The most 
important findings are the lower spending, the intention of consuming less of everything (except for 
groceries), the increase of participation in new online activities and, also, all the product/services 
categories increased as an online purchase. The categories that were bought online the most were 
“alcohol” (91%), “fitness and wellness” (85%), “tobacco” (78%), “groceries” (60%) and “snacks” (57%) 
[21]. 

With a focus on online trust, Costa [23] seeks to understand how the consumers’ experience affects its 
loyalty when buying online. Among the main results is that satisfaction is an important tool to create 
more confidence in online shopping. Because the higher the satisfaction, the greater is the consumers’ 
confidence, and so the feeling of vulnerability becomes lower. 

Alhaimer [5], on the other hand, focuses on consumers’ fluctuating online shopping behaviours during 
emergencies, specifically during the COVID-19 pandemic situation. However, his findings are in 
complete opposition to Costa [23], revealing that a greater sensation of risk/vulnerability, both in the 
delivery and on the product itself, has no significant impact on consumers’ online shopping behaviour. 

Curth et al. [22] study online trust and present a comparative study between Brazil and Portugal, 
aiming to compare and verify relationships between trust dimensions, and their background, in both 
countries, in an online context. Among the most relevant topics addressed is online trust, which the 
authors evaluate by dividing it into three dimensions: trust on the Internet, trust in the supplier, and 
trust in third parties. The result presented is that in Portugal there is a link between the variables of 
satisfaction, quality, and trust. 

Machado [15] also studies issues relevant to our work, specifically purchasing behaviour, consumers’ 
behaviour, decision process, and the role of the Internet. The primary objective is to study the 
influence of other consumers' opinions on the choice of lodging destinations and locations, on 
specialised websites in the area. The results reveal an important role of friends’ opinion and frequent 
research for other peoples’ opinions. 

Martins [17], however, addresses e-commerce and the explanatory factors of consumer behaviour, 
aiming to understand the purchase behaviour according to the distribution channels of music and 
books available in Portugal. The main results of this study indicate that the factors that most influence 
the purchase intention in this area are privacy, security, quality, and price, while personalised service 
is the least important factor. 

3 METHODOLOGY 
This study follows a quantitative approach based on a self-administered questionnaire survey. The 
research design is based on a hypothetical-deductive process, using both descriptive and comparative 
methods. The adoption of a positivist approach is also emphasized. 

The research has two fundamental units of analysis: purchase behavior and online trust, under the 
influence of the COVID-19 pandemic context.  
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The study of online trust will be studied through the dimensions of trust on the Internet, trust in the 
supplier and trust in third parties [22]. 

Regarding the purchase behavior, the dimensions considered are: impulsive purchases, devices, 
purchase channels, payment methods, product/service categories, research of information, purchase 
frequency, purchase spending, behavior changes, and future behaviors [1, 15-20, 24, 25]. 

4 RESULTS 
Overall, there are 303 valid answers considered for this analysis. The sample demographics are 
depicted in Table 1. 

4.1 Demographics 
Most of the participants are female (73,4%), aged 20 to 22 (40,3%), enrolled in higher education 
(86%) and living in northern regions of Portugal, the majority residing in the districts of Porto (74,8%), 
Aveiro (15%) and Braga (5,3%).  

Most respondents are also non-working students (66,8%), although the number of working students is 
also relevant (33,2%). The non-student replies consist mostly of employees (75%) with a bachelor’s 
degree (65,9%). 

Table 1. Sample Demographics. 

 N %  N % 

Gender 301 100 Type of Respondent 301 100 
Female 221 73,4 Student 259 86 

Male 80 26,6 Non-Student 42 14 
Age 303 100 Students Information N % 

<20 57 18,8 Status 244 100 
20-22 122 40,3 Working Student 81 33,2 

23-25 58 19,1 Non-Working Student 163 66,8 
26-30 27 8,9 Enrolments 244 100 
≥31 39 12,9 ≤ 3 231 94,7 

District 301 100 ≥4 13 5,3 
Aveiro 45 15 Non-Student Information N % 

Braga 16 5,3 Occupation 40 100 
Bragança 1 0,3 Employee 30 75 

Coimbra 2 0,7 Self-employed 5 12,5 
Guarda 1 0,3 Unemployed 5 12,5 
Leiria 1 0,3 Education 41 100 

Porto 225 74,8 Technical-Professional Course 1 2,4 
Viana do Castelo 3 1 Bachelor 27 65,9 

Vila Real 4 1,3 Master 9 22 
Viseu 3 1 Post-Graduate 1 2,4 

   Doctorate 3 7,3 

4.2 Data Analysis 
To evaluate online confidence, the participators were presented with seven statements, anchored at a 
five-point Likert’s scale of frequency: “Never", "Rarely", "Occasionally", "Often" and "Always". Higher 
values represent higher frequency. 
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On average, men (x̄ =3,91) express higher confidence on the Internet being a safe system when 
compared to women (x̄=3,70); (t(144)=-2,732; p<0,05). The same happens with trusting the Internet 
for shopping purposes, in which men (x̄=3,89) claim to trust more it often than women (x̄=3,59); 
(t(183)=-3,334; p<0,005). Regarding the levels of trust in the entities providing online payment 
services, males show higher levels (x̄=4,15) than females (x̄=3,85); (t(185)=3,273; p<0,005). 

Participants were asked if their first online shopping experience happened during the pandemic, 
specifically during the lockdowns. Regarding this aspect, there is a statistically significant difference 
among students (x̄=1,80) and working students (x̄=1,95). It is for the working students that the first 
online shopping experience happened more frequently during the pandemic (t(221)=3,626; p<0,001). 

Concerning the products/services that participants bought online before and/or during the COVID-19 
lockdowns, a list of products/services was provided, and participants were asked to identify if the 
“already purchased before the lockdowns”, “began purchasing during the lockdowns” or “never 
purchase online”. 

 
Figure 1. Products/Services Bought Online. 

Before the lockdowns, the most purchased products/services were “Tickets for shows or events” 
(66,5% of participants), “Transportation tickets and other travel arrangements” (66,4%), “Streaming 
services” (64,8%), “Telecommunication services” (54,6%) and “Sports’ clothing or equipment” (53,8%). 
During the lockdowns, the most purchased categories are “Sports’ clothing or equipment” (24,9% of 
participants), “Hygiene or cosmetic products” (20,9%), “Food and drinks” (13,9%), “Home items” 
(13,6%) and “Streaming services” (11,7%). On the other hand, the items that were never bought 
online are “Tobacco” (99,2% of participants), “Medicine” (92,4%), “Others” (88,7%), “Hardware” (69%) 
and “Movies or Music” (63,4%). 

We identified statistically significant differences in this purchase behaviour among men and women. 
Women tend to buy more “Home items” (x̄=2,32) than men (x̄=1,82) and the difference is statistically 
significant (t(115)=3,923; p<0,001). “Software” is also purchased more by women (x̄ = 2,50) than men 
(x̄=1,70; (t(114)=6,265; p<0,001). Also “Movies and music” are purchased more by women (x̄=2,43) 
than men (x̄=1,90); (t(106)= 3,891; p<0,001). The purchase of “Hardware” is also more common 
among women (x̄= 2,70) than men (x̄=1,69); (t(101)= 8,298; p<0,001). In terms of “School supplies”, 
women also buy it the most (x̄=2,40), compared to men (x̄=1,92); (t(101)= 3,438; p<0,005). The 
purchase of “Accommodation” is also higher among women (x̄=2,20) than men (x̄= 1,69); 
(t(123)=3,809; p<0,001). However, men are the ones who buy “Hygiene and cosmetic products” the 
most (x̄= 2,51), compared to women (x̄= 2,10); (t(126)=-3,517; p<0,005). 

Regarding the devices used to make online purchases, participants were asked about which ones 
they used more frequently both before and during lockdowns.  
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Figure 2. Devices used before lockdowns (to shop online). 

Globally, the computer is the most used device both before (60,6% of respondents selected “Always” 
or “Frequently”), as well as during lockdowns (69,4%), followed by smartphone (30,5% before and 
33,7% during lockdowns) and then tablet, the least used (2,1% before and 3,6% during lockdowns).  

 
Figure 2. Devices used during lockdowns (to shop online). 

Following a gender analysis, the tablet is the least used device for both genders. This is true for men 
both before (91,78% of male participants) and during lockdowns (91,89%), as well as women before 
(89,32% of female participants) and during lockdowns (87,56%). 

About computer use, during the lockdowns, it is higher among men (x̄= 4,09) than women (x̄= 3,60); 
(t(163)= 3,557; p<0,005). Also, even before lockdowns, computer use was higher in men (x̄=4,01) than 
women (x̄=3,32); (t(177)=-4,292; p<0,001 ). On the other hand, the use of the “Mobile 
Phone/Smartphone”, during confinement, was higher for females (x̄=2,82) than for males (x̄=2,07); 
(t(166)=4,578; p<0,001). The same happened before lockdowns, when there is also a higher use of 
mobile phones by women (x̄= 2,63) than men (x̄= 2,22); (t(161)=2,451; p<0 ,05). 

Considering the differences between students and non-students, the “Tablet” was also never used 
during lockdowns, both by students (88,02% of student participants) and non-students (95,12% of 
non-student participants). The same applies to students (89,54%) and non-students (92,5%) before 
the lockdowns. The use of smartphones, although slightly higher in students (x̄=2,54), when compared 
to non-students (x̄=2,39), does present significant differences, and  both groups rarely use this device.  

There are, however, statistically significant differences regarding the use of computers in these two 
moments. Before lockdowns, non-students used more the computer for online shopping (x̄=4,00) than 
students (x̄=3,68); (t(98)=-3,255; p<0,005). Also during lockdowns, non-students (x̄=3,93) used the 
computer more than students (x̄=3,42); (t(89)=-2,046; p<0,05). On the other hand, during lockdowns, 
students were the ones that used smartphones the most (x̄=2,69) when compared to non-students 
(x̄=2,22); (t(66)=2,435; p<0,05). 

Respondents were inquired about the average monthly amount they spent in online shopping, 
according to the following ranges of: “Less than 100€”, “101€ to 250€”, “251€ to 500€”, “501€ to 750€”, 
“751€ to 1000€” and “More than 1000€”. 
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A global analysis reveals that there was a slight increase in the amounts spent monthly. Before 
lockdowns, 91,2% of respondents spent less than 100€, while 7,2% spent from 101€ to 250€ and only 
1,6% spent between 251€ to 500€. But during the lockdowns, only 82,7% of respondents spent less 
than 100€, while 13,8% spent between 101€ to 250€, 2,4% spent from 251€ to 500€, 0,8% spent 
between 501€ and 750€ and 0,4% spent more than 1000€. 

There are no statistically significant differences between men and women, as well as between 
students and non-students, both before and during the lockdowns. And, although the average spent 
during lockdowns, both by men (x̄=1,30) and woman (x̄=1,20), as well as students (x̄=1,25) and non-
students (x̄=1,13), slightly increased than when compared to before the lockdowns, most respondents 
spent less than 100€ during both moments.  

However, the same does not happen between non-working students and working students. Before the 
lockdowns, working students spent more (x̄=1,21; ≈ <100€) than non-working students (x̄=1,05); 
(t(82)=2,636; p<0,05). Also during the lockdowns, working-students said they spend more (x̄=1,39) 
than non-working students (x̄=1,14); (t(104)=2,883; p<0,05). Although, before lockdowns, both groups 
spent less than 100€ per month, this is more common among non-working students (96,15% of non-
working students) than in working-students (81,82% of working-student participants). Also, there are 
more working students spending 101€ to 250€ (15,15%) than non-working students (3,08%). This data 
shows that, during this period, working students spent higher amounts on online purchases. But this 
did not happen only before lockdowns. 

The same scenario happens during lockdowns. Although most working-students (68,57% of working-
student participants) and non-working students (89,31% of non-working student participants) claim to 
spend less than 100€ monthly, this percentage continues to be higher for non-working students. 
Additionally, the percentage of respondents spending 101€ up to 250€ monthly remains higher for 
working student (25,71%) compared to non-working students (8,40%). 

5 DISCUSSION 
While authors reveal that the most used device for online purchases is the mobile phone [18, 19], our 
work shows that computer is the most used device, both before (60,6% of respondents selected 
“Always” or “Frequently”) and during the lockdowns (69,4%). Although, men proved to use more often 
the computer in both moments (x̄= 4,09 before and x̄= 4,01 during lockdowns), while women used 
smartphone the most (x̄= 2,63 before and x̄=2,82 during lockdowns). 

Authors diverge the most about the products/services that are bought online the most. INE [1] lists 
“sports clothes and equipment” (60%), “housing” (42%) and “transport tickets or other travel 
arrangements” (41%) as the most online bought products, before the lockdowns. On the other hand, 
Jamunadevi et al. [3] present “electronic goods” (30,9%), “clothing and apparel” (24,8%) and “books” 
(14%) as the most purchased categories. Yet, Guimarães et al. [21] list “entertainment at home” (84), 
“consumer electronics” (70) and “accessories” (67) as the most bought products, both before and 
during the coronavirus crisis. 

Though, the results of this study reveal that before COVID-19, the most purchased products were 
“tickets for shows or events” (66,5% of participants), “transportation tickets and other travel 
arrangements” (66,4%), “streaming services” (64,8%). While during the lockdowns, “sports’ clothing or 
equipment” (24,9% of participants), “hygiene or cosmetic products” (20,9%) and “food and drinks” 
(13,9%) are the most online purchased categories. 

Women seem to have been the most frequent online buyers in several categories of products 
compared to men (“home items”, “software”, “movies and music”, “hardware”, “accommodation”, 
“school supplies”), with only one category being the exception, where men bought more than women 
(“hygiene and cosmetic products”). However, men appear to have more online trust than women, 
regarding Internet being a safe system, Internet for shopping purposes, and trust in the entities 
providing online payment services. This confirms the Alhaimer’s [5] theory about the sensation of risk 
(less trust), having an insignificant effect on online purchasing behaviour. Even though women are the 
ones that buy the most in so many categories, men are the ones that show higher levels of online 
trust. 

In terms of expenses, Guimarães et al. [21] show a decline both in income and spending amounts. 
However, our work shows a slight global increase in online spending. This difference is particularly 
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significant between working students and non-working students, being higher among working students 
both before (x̄=1,21) and during lockdowns (x̄=1,39). 

6 CONCLUSION 
In this paper, we evaluated young students’ online shopping behaviour, specifically their expenses, 
devices used to purchase, products/services bought and online trust, as well as some changes due to 
COVID-19 and its consequential restrictions. 

Our main results show that the most used device to complete online purchases is the computer (with 
60,6% of respondents selecting that either “Always” or “Frequently” use it). Though, most women 
reveal that they prefer to use smartphones (x̄= 2,63 before and x̄=2,82 during lockdowns) while men 
prefer to use the computer (x̄= 4,09 before and x̄= 4,01 during lockdowns). Also, the computer is used 
the most by non-student individuals. Tablet is, by far, the least used device.  

Women buy the most in a significant variety of product/services categories (“home items”, “software”, 
“movies and music”, “hardware”, “accommodation”, “school supplies”) in comparison to men, that only 
bought the most in one of the categories (“hygiene and cosmetic products”). However, men are the 
ones that appear to have higher levels of trust regarding the Internet as a safe system, Internet for 
shopping purposes, and trust in the entities providing online payment services. 

In terms of expenses, there are no significant differences between men and women nor between 
students and non-students. But working students spent more on online purchases than non-working 
students, both before and during the lockdowns. Globally, there is a slight increase in expenses during 
the lockdowns, being the most significant difference between non-working students and working 
students. 

Regarding the first online shopping experience being during the lockdowns, there is a difference 
statistically significant between non-working students and working students, being higher among non-
working students. 

These results are particularly significant for companies that have young adults as their target 
audience, helping them to devise relevant marketing strategies according to the current behaviours. 
Our work can also serve as a basis for other studies, especially those aimed at comparing cross-
national contexts and pre and post pandemic online shopping behaviour. 

This work is not without limitations. Even though our goal was to study the behaviour of younger 
audiences (young adults), the sample is composed mostly of students residing in Northern Portugal. It 
would be relevant to pursue a bigger sample of non-students with higher geographical dispersion. 
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CHEMISTRY TEACHING: EXPERIENCE OF STEM LABEL SCHOOLS 
TEACHERS 

A. Augustinovič, N. Cibulskaitė 
Vytautas Magnus University (LITHUANIA) 

Abstract 
In this study, we sought to identify the challenges faced by chemistry teachers in implementation of 
integrated STEM education. The study aims to highlight chemistry teachers' views on how integrated 
STEM education should be delivered through innovative organization of educational process and using 
of modern educational resources. There are 61 general education schools in Lithuania which are named 
as "STEM label” schools. The integrated STEM education ideas are intensively implemented in the 
educational process of these schools that are coordinated by National Agency for Education of the 
Republic of Lithuania. According to teachers interviewed during the research, a significant problem 
hindering the implementation of STEM educational ideas is the lack of integrated educational textbooks 
and other appropriate teaching / learning material, as well as the lack of the necessary equipment and 
laboratory tools. Respondents states, that teacher assistants are needed in the classroom to organize 
effective STEM education. They should help to solve various technical issues of organizing the 
educational process. Effective STEM education requires close collaboration between teachers of these 
subjects, and this should be taken into account in the lesson schedule. 

Keywords: STEM, science education, chemistry teachers. 

1 INTRODUCTION  
Educational communities around the world are concerned about the declining interest of students in 
natural science, confirmed by fifteen-year old students' science literacy research ([1], [2]). As well as 
research shows that students have too little interest in the natural sciences, especially physics and 
chemistry ([3], [4], [5]). According to the researchers, one of the reasons why students distance 
themselves from natural science is that they have difficulty mastering the content of STEM subjects and 
they do not see the connection between the content of the subjects taught and their usefulness in 
everyday life ([6], [7], [8]). The consequence of this situation is the constantly decreasing number of 
graduates who choose to study science subjects in higher education institutions ([9], [10]). This is a 
major concern for the business community, as there is a risk of a slowdown in the dynamism of the 
European economy because of the absence of creative, scientifically and technically qualified 
professionals [11].  

The unfit organization of science education in schools is considered to be one of the main factors behind 
the decline in young people's interest in science [12], which means that the attractiveness of the teaching 
process for students is largely due to teachers' skills such as: to create integrated science curriculum 
and attractive educational environments; to apply effective teaching / learning methods that promote 
students' learning motivation; to choose appropriate teaching / learning tools, etc. ([13], [14]). Thus, in 
order to develop students' interest in natural sciences and technologies, it is necessary to solve the 
problems of organizing the teaching / learning process of STEM subjects and improving the 
competencies of teachers, which guarantee the successful integration of STEM subjects.   

2 THEORETICAL BACKGROUND 
The rapid development of ICT in education is bringing significant changes to which teachers need to 
respond. The amount of new knowledge is growing, technology is changing very fast, which has a big 
impact on both students and teachers. Attention needs to be paid to the characteristics of the current 
generation (Digital Natives or Generation Z), which necessitate major changes in education and the 
need to prepare students for lifelong learning ([14], [15]).  

Various studies suggest that appropriate STEM subject teaching methods that respond to the above 
facts are problem-solving and research-based science-based teaching, as such teaching take into 
account the learning needs of students‘ style changes, and helps to stimulate students’ interest in 
science ([16], [17]). Wider application of the research method means the transition from a learning 
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system based on the acquisition of facts to a learning system that emphasizes conceptual understanding 
and a coherent process of skills development. The essence of this approach is students‘ involvement in 
the discovery of the laws of science, the integration of information in a meaningful context, the 
development of critical thinking and the promotion of a positive attitude towards science ([18], [19], [20]).  

A strong motivating element for STEM subjects is also the link between the curriculum and the problems 
of everyday life ([21], [22]). In some countries, such as the United States, the United Kingdom, the 
Netherlands, and Canada, a context-based teaching method is widely used to fill the gap between the 
school chemistry content and students’ daily life [23]. Lithuanian researchers [24] also state that the 
preconditions for successful learning and students' motivation depend on students‘ understanding of the 
practical usefulness of the subject content and the acquired knowledge in the future.  

In order to achieve the effectiveness of the above methods, it is necessary to create conditions for their 
proper application in the educational process - teachers must learn to use these methods effectively, be 
able to assess their benefits and risks. The results of the research by researchers Cibulskaitė and 
Kurienė (2015) revealed that future teachers of natural sciences (biology, physics, chemistry) wishing 
to apply innovative STEM subject teaching / learning methods in practical work feel the lack of necessary 
subject content and methodological knowledge. It is also stated that the teaching methodologies 
constructed by teachers are strongly influenced by their own experiences gained during school learning 
([25], [26]). Current experience in school education confirms that no teaching innovation will be 
sustainable and the necessary educational changes will not be achieved without proper teacher training 
([12], [27]), leading to teacher training in some countries on how to use interdisciplinary strategies. 
Teachers are encouraged to assess students' needs and interests, thinking traits and intellectual 
abilities, diversity of learning styles when planning lessons in STEM subjects and choosing teaching 
methods and teaching aids. When teachers themselves use and encourage students to use advanced 
STEM technologies as they learn science and math disciplines, students improve their academic 
performance and self-esteem, as well as develop creative abilities ([28], [29]).   

Researchers analyzing chemistry teaching issues emphasize that teachers should integrate chemistry 
teaching content through a variety of practical student activities, linking it to learners’ experiences ([30], 
[31], [32]). It would be easier for students to assimilate the content of chemistry learning and improve 
achievement if teachers were more likely to link the subject to everyday experiences [33] and for 
students to take chemistry tests in class with accessible materials, which would help keep students 
focused and motivated to learn ([34], [35]). 

3 METHODOLOGY 
The problem of the research presented in this article is formulated by the question: how do chemistry 
teachers succeed in putting into practice the theoretical ideas of integrated STEM education? The object 
of the research is the opinions of chemistry teachers of general education schools about integrated 
STEM education. The research was carried out with the aim to find out in which ways chemistry teachers 
implement the ideas of integrated STEM education, what difficulties they face in organizing the chemistry 
teaching / learning process and how they propose to overcome them.  

The research method of logical analysis of scientific, pedagogical and psychological literature sources 
and educational documents is used in the work. A qualitative survey of teachers' opinions was conducted 
using a questionnaire developed using the peer review method ([36], [37]). The data obtained in the 
qualitative study were processed by the content analysis method [38], the data was summarized into 
subcategories and categories in terms of content and meaning, and conclusions based on empirical 
data were formulated.  

The sample of the qualitative survey consists of 11 chemistry teachers of “STEM label” schools. 
According to the pedagogical work experience of the chemistry teachers participating in the study, the 
respondents were distributed as follows: one by one respondent has 31-35 and 26-30 years of work 
seniority; more than a half of respondents - 6 (55.0%) have work seniority from 16 to 25 years; one 
respondent has up to 15 years of work seniority; 2 respondents have work seniority up to 5 years. It can 
be stated that the chemistry teachers who participated in the research have considerable experience in 
pedagogical work. The majority of respondents - 5 (46.0%) have high teacher methodologist qualification 
category; the highest teacher expert qualification category has 1 (9.0%) of them; 2 (18.0%) respondents 
are senior teachers; 3 (27%) teachers have not acquired the category. 
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4 RESULTS 

4.1 Ways in which chemistry teachers of general education schools 
implement the ideas of integrated STEM education 

According to the qualitative survey, chemistry teachers in “STEM label” schools are actively seeking to 
integrate the content of their subject with the content of other subjects. The questionnaire included 
questions that allowed to find out what subjects STEM teachers are collaborating with. Teachers state 
that they mostly collaborate with teachers of biology, physics, mathematics and art; also they frequently 
collaborate with teachers of history, geography, technology, foreign and Lithuanian languages; some 
chemistry teachers integrate the content of their subject with music, IT, physical education, economics, 
and participates in the educational process in primary classes (Fig. 1). 

 
Figure 1. Cooperation of chemistry teachers with teachers of the other subjects. 

Researching the possibilities of realizing effective STEM education was aimed at finding out the ways 
in which teachers integrate the content of the chemistry with the content of the other subjects. The data 
obtained were analyzed, divided into categories and subcategories, which are based on supporting 
statements. Five qualitative categories have been identified (Table 1): 1) integration of lessons and 
tasks; 2) research activities; 3) integrated activities and events; 4) projects; 5) cooperation. 

Table 1. Implementation of STEM education. 

Category Subcategory Proof statements 

Integration of 
lessons and 
tasks 

Integrated lessons  R9< Conducting integrated lessons...> 

Ecology topics  R4< For example, analyzing the greenhouse effect, 
renewable energy sources, and so on.> 

Integrated tasks R5<... integrated tasks are prepared ...> 

Research 
activities 

Research work R6< During the research work > 

Experiment R2< During experimental activities > 

Practice work R1< Organizing of practical work...> 

Integrated 
activities and 
events 

Activities linked to the content of 
another subject 

R7<... coordinate curricula or activities with teachers of 
other subjects >  

Events R9< Conducting integrated study tours, quiz.> 

Projects Interdisciplinary projects  R10<…integrated projects …> 

Cooperation Cooperation with various institutions R3 <… trips to laboratories at the university > 
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From the answers provided by the teachers, it can be stated that the majority of chemistry teachers: 
consult with teachers of other subjects; organizes problem-based learning and students‘ research during 
lessons; organizes performance of experiments and laboratory work (individually or in a group); provides 
students with the knowledge and skills needed to live in a changing environment; demonstrates the 
usefulness of the acquired knowledge in everyday life and professional activities; prepares 
interdisciplinary projects. Respondents indicated that they often organize tourist and study tours, 
educational events in museums, school and community celebrations.  

The analysis of the research results showed: teachers believe that the application of STEM educational 
provisions helps students to learn to research, listen and discuss, evaluate and analyze the collected 
material, as well as the practical learning is an integral part of the empirical knowledge accumulation. 
Integrated STEM lessons allow students to build on their previous knowledge and experience, provide 
time to analyze and reflect, and apply new solutions in communication. 

4.2 Difficulties faced by teachers in organizing the chemistry teaching / 
learning process by integrating subjects  

The survey asked a question that would shed light on the difficulties faced by chemistry teachers in integrating 
subjects. The analysis of the obtained data allows to state that the main difficulties for teachers are due to 
the incompatibility of schedules of different subjects, which hinders cooperation with colleagues. In most 
cases the integration process is complicated by the lack of time for teachers to collaborate with colleagues. 
The second most significant problem area is technical equipment: it was noted that there was a lack of 
suitable premises and equipment in schools. The third area where teachers face a number of difficulties is 
the lack of teaching content - integrated subject material: teachers often lack integrated textbooks and 
developed virtual teaching objects. The fourth problem area is the insufficient ability of students to apply their 
knowledge of other subjects (mathematics, physics, biology, informatics) when learning chemistry. 

Areas of activity where teachers have slightly fewer problems are: construction of appropriate teaching 
methodologies, organization of an effective educational process and insufficient funding. Teachers note 
the lack of methodological literature and recommendations on how to organize integrated chemistry 
education, the lack of opportunities for flexible curricula and the lack of school funding for teaching and 
methodological materials.  

Most teachers have experience in applying integrative connection, and they say that they have least difficulties 
providing students with the support they need and developing students’ motivation to learn chemistry. 

4.3 Teachers suggest ways to overcome difficulties in organizing the 
chemistry teaching / learning process, integrating learning subjects 

The study sought to identify ways in which teachers could suggest difficulties in addressing the content 
of integrated STEM subjects. Analyzing the data, five qualitative categories were distinguished (Table 
2): 1) teacher‘s initiative; 2) teacher‘s creativity; 3) pedagogical cooperation; 4) assistance from STEM 
centers; 5) assistance from educational centers.  

The problem of content - the lack of integrated subject material - would be solved by teachers by 
searching for the necessary material in various sources and creating it independently, cooperating with 
colleagues at school, seeking help in universities and education centers, consulting in STEM centers. 

Table 2. Ways suggested to overcome the difficulties related to the lack of integrated subject material. 

Category Subcategory Proof statements 
Teacher’s initiative Independent material search R1 < Independently looking for methodological material.> 
Teacher’s creativity Self-created tasks R2 < Created for teachers themselves, see examples that 

are presented in foreign literature> 
Pedagogical 
cooperation 

Collaboration with colleagues 
at school and university 

R3< collaborate with lecturers from universities, 
communicate with colleagues.> 

The help of STEM 
centers 

Learning in STEM centers R4< Teacher learning in STEM centers every year ... By 
studying together with physicists, biologists, IT specialists, 
we would arrange the content differently...> 

The help of 
educational centers 

Methodological assistance of 
education centers 

R5< Educational help centers should help to share, 
accumulate, select material.> 

4517



 

 

The study looked at how teachers would offer solutions to problems related to the knowledge of the 
teaching methodology. Analyzing the received answers, three qualitative categories were distinguished 
(Table 3): 1) teachers' innovativeness; 2) prepared methodological material; 3) professional 
development.  

According to the teachers, many difficulties related to the organization of STEM education can be solved 
with the help of creativity and continuous improvement of their qualifications, as well as with the help of 
prepared methodological material - publications on dissemination of good practice, methodological 
recommendations of national education organizers. 

Table 3. Teachers' suggested ways to overcome the methodological difficulties. 

Category Subcategory Proof statements 
Teachers' 
innovativeness 

Self-created methodology R2< To create for the teachers themselves, to look at examples 
that are presented in foreign literature > 

Methodological 
material was 
prepared 

Recommended 
methodologies 

R6< Lecturers, project managers, experts, external evaluators 
working in the education system would undertake to public and 
distribute their accumulated,  proven, effective teaching / 
learning material.> 

Dissemination of good 
practice 

R5< Publish teachers' experience, presented in exhibitions, 
etc., adapted to the General Programme and to systematize the 
already available samples. > 

Professional 
development 

Learning in STEM centers R4< Teacher learning at STEM centers each year...> 

Participation in trainings R3< To organize more trainings / seminars> 

The answers to the question how to overcome the difficulties related to the organization of the education 
process were divided into three qualitative categories (Table 4): 1) coherence of general programs; 2) 
lesson schedules; 3) coherence of general programs.  

Teachers note that fundamental changes are necessary in order to successfully organize the STEM 
development process, in particular through the coordination of STEM subjects and the development of 
a non-formal education system. Also, respondents pointed out that integrated learning requires a longer 
than 45-minute lesson, so it is necessary to cooperate with the school administration, which needs to 
properly balance the schedule of lessons. 

Table 4. Proposed ways to overcome difficulties related to the organisation of the education process. 

Category Subcategory Proof statements 
Coherence of 
general programs 

Coherence of educational 
content 

R1< If the programs were coordinated, the problem would solve 
itself.> 

Lesson schedules Cooperation with the 
administration 

R2< To coordinate everything with the administration, to say all 
the problems > R4< Is the 45-minute school mode based on 
something in the 21st century?> 

Diversity of forms 
of education 

Promotion of non-formal 
education 

R3< To organize non-formal education sessions > R5< More 
flexible approach, payment for extra lessons.> 

It was explained how teachers would suggest solving the problem of motivating students and organizing 
support for them. In examining the responses received, three qualitative categories were distinguished 
(Table 5): 1) differentiation of education; 2) relevance of activities to students; 3) diversity of learning 
environments.  

Teachers indicated that students are highly motivated by learning in non-traditional spaces; group 
learning in collaboration with class students; the relevance of the activity to the students, arising from 
the understanding that subject knowledge can be applied in practice and is useful in everyday life; 
differentiation of tasks according to students' abilities. 
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Table 5. Teachers' proposed ways to overcome difficulties related to pupils' peculiarities. 

Category Subcategory Proof statements 
Differentiation of 
education 

Differentiation of tasks 
and assessment 

R2<... pay attention to everyone > 
R3< Reflect on assessment, differentiate tasks, > 

Group learning R1< Not all things are equally going well for schoolchildren, so 
group work is fun for them. A gifted student can help a group 
member...> 

Relevance of 
activities for 
students 

Activities are related to 
everyday life 

R1<... Activities should be linked to real life.> 

Satisfaction of pupils' 
interests and needs 

R4< Meaningful activities motivate most > 

Practical tasks R2< Give practical tasks to children...> 

Diversity of 
learning 
environments 

Unconventional spaces R3<... organize lessons in other environments> 

It was finding out how teachers would suggest solving the problem of organisation of cooperation with 
colleagues. In analyzing the data, three qualitative categories were distinguished (Table 6): 1) 
professional activity; 2) the need for professional development; 3) promotion of cooperation. 

According to teachers, the most important thing is to take time for short meetings to plan integrated 
lessons and trainings (R4<To leave “windows” for methodological activities during the schedule, 
together organize integrated lessons.>), as well as to be creative and active in organizing joint STEM 
activities. 

Table 6. Teachers' proposed ways to overcome difficulties in organising cooperation 

Category Subcategory Proof statements 

Professional activiness Enjoyment of 
organized STEM 
activities 

R1< All you need here is benevolence, creativity. One has to 
enjoy organized STEM activities.> 

The need for professional 
development 

Participation in 
trainings 

R3< To organize more general training during student 
holidays > 

Promoting cooperation Organisation of 
meetings 

R2< Hold short meetings to discuss current issues> 

Time management R5< We are overwhelmed by work, seminars, lectures, duties, 
inspections, observations, caring for everyone, everywhere 
and always, that sometimes we don’t even meet colleagues > 

Teachers were asked how they would offer solutions to problems related to the provision of technical 
equipment of the school. The analysis of the answers allowed to distinguish three qualitative categories 
(Table 7): 1) financial management; 2) diversity of educational environments; 3) STEM technologies.  

Teachers note that technical equipment depends on the school's financial capacity - when there is a 
lack of funds, it is impossible to acquire the necessary, modern equipment (R4< It all depends on what 
software / hardware we are going to buy. Why are necessary, modern and proven programs for schools 
unaffordable? Why is this only a concern for municipalities? Each subject classroom needs an 
interactive whiteboard - a computer... Can the municipality / school take care of this? >). 
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Table 7. Teachers' proposed ways to overcome difficulties related to technical supply. 

Category Subcategory Proof statements 
Financial 
management 

Finance R1< The technical equipment relates to financial resources. 
When they're missing, we cannot acquire the necessary 
equipment.> 

Diversity of 
educational 
environments 

Real and virtual 
educational environments 

R2< Organize work in other environments, do demonstration or 
virtual experiments.> 

STEM technology Modern equipment of 
STEM centers 

R3< In my understanding, STEM centers should minimize the 
problem of technical and maintenance professionals. There is 
no need for PCR machines at school - no return from them, too 
expensive toys.>  

The study sought to find out how teachers would propose to address the lack of funding. According to 
the answers, two qualitative categories were distinguished: 1) financial allocation; 2) sources of 
financing. It is said that, when applying for funding, there is a need for argumentation (R4< There is 
always money in my school if you make an informed request.>); effective use of existing resources is 
important (R3< Organize demonstrative experiments during the lessons, which require minimal 
equipment and tools, inviting students one by one each lesson (to perform the experiment).>). It is crucial  
to provide for financial support at the national level for all schools, according to the needs of pupils and 
teachers (R1< I would think that schools carrying out STEM activities should receive funding for them.>, 
R5< Funds must be allocated for such activities from municipalities.>, R6< The Ministry of Finance of 
the Republic of Lithuania should take care of this issue>), and funding under projects is possible. 

By completing the questionnaire, teachers had the opportunity to provide comments or suggestions on 
how the situation could be changed in each of the eight problem areas that emerged. Teachers note 
that STEM training is costly, with considerable time for teacher preparation and good, modern school 
equipment and trained technical staff, and that some schools lack the tools and capacity to conduct 
research safely. (<There is a lack of time for detailed preparation.>; < maintenance of practical activities 
requires teachers' support >). Difficulties in organizing the educational process or problems with 
technical provision reduce the motivation of teachers to work innovatively (< lack of willingness to 
sacrifice one’s personal time in organizing STEM education.>). Teachers fear that the results of 
integrated school education emerge only over a certain period of time when all participants of the 
education process (pupils, parents, administration) want rapid progress. 

5 CONCLUSIONS 
Qualitative research in “STEM label” schools has shown that chemistry teachers actively seek to 
integrate the content of their subject with the content of other subjects. They are intensively cooperating 
not only with colleagues in the fields of STEM education, but also with teachers of some social and 
humanitarian sciences and arts. 

The ways in which chemistry teachers integrate the content of a chemistry subject with the content of 
other subjects are usually the organization of students ’research and project activities; performance of 
experiments, laboratory works; conducting integrated lessons and events; assignment of integrated 
tasks. 

According to the chemistry teachers interviewed during the research, the main difficulties in organizing 
STEM education are due to the adaptation of the curriculum, the creation of educational environments, 
and limited opportunities for cooperation with colleagues. A significant problem hindering the 
implementation of STEM educational ideas is the lack of integrated education textbooks, prepared virtual 
teaching objects and other necessary teaching / learning tools, as well as the lack of necessary 
equipment, laboratory tools and premises. Teachers note that in order to organize effective STEM 
education, to ensure a safe educational environment, teacher assistants are needed in the classroom 
to solve various technical issues of organizing the educational process. Very often, the integration 
process is hampered by the lack of time for teachers to design integrated activities with colleagues; lack 
of methodological literature and recommendations on how to organize integrated chemistry education; 
lack of flexibility in curricula. 
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The chemistry teachers interviewed see a number of opportunities to overcome the difficulties 
associated with developing integrated STEM subjects. In the absence of integrated subject materials, 
teachers offer to rely on their initiative and creativity in finding and creating the necessary teaching 
materials themselves; to work more closely with colleagues at school, university lecturers, to seek help 
in Education Centers; to improve in STEM centers, gaining knowledge in joint activities with specialists 
in various STEM subjects.  

Teachers would suggest overcoming the difficulties arising from the lack of methodological literature on 
integrated teaching based on the good experience of colleagues; improving their qualifications in STEM 
centers and various trainings; working innovatively - independently developing one's own methodology 
based on various foreign literature sources. According to the respondents, the successful organization 
of the STEM education process would be guaranteed by coordinated STEM subject education programs 
and a broader system of non-formal education. According to the teachers, it is worth taking care of the 
flexibility of the lesson schedule and the variety of forms of education. The tasks provided to students 
should be of practical importance, should be based on the latest knowledge of STEM disciplines, and 
lessons should last longer than 45 minutes, as only a longer period of time would allow for integrated 
activities. 

Effective STEM education requires close cooperation between teachers of these subjects, and the 
school administration has the task of promoting it, for example by organizing meetings for integrated 
lesson planning, matching subject lessons in the schedule.  

Addressing the motivation of students to teach chemistry and encouraging them to take an interest in 
chemistry would be worthwhile to organize learning not only in the regular classroom but also in other 
settings; to get students to work together in groups; to offer students relevant activities that help to make 
sure that the subject knowledge is practically useful in everyday life.  

Teachers would suggest that the problems related to the technical provision and financing of the school 
necessary for STEM education be solved by optimizing the available resources, using various 
educational environments and implementing flexible financial management.  
It is very pleasing to note that the interviewed chemistry teachers offer to solve most of the problems 
identified in the implementation of integrated STEM education ideas by taking responsibility for the 
success of the STEM education process - through initiative and creativity, professional activity, 
aspiration to learn and improve their qualifications. 
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Abstract 
This paper presents the study what aims to disclose how pre-service primary teachers understand an 
explanation as a teaching method and how in-service primary teachers use the explanation in 
mathematics classes. The data consists of the pre-service teacher’s survey and in-service teacher’s 
interviews conducted by the pre-service primary school teachers. The qualitative content analysis was 
used as data analysis method. The research findings reveal that pre-service primary school teachers 
are concerned on a choosing of an appropriate explanation way, they are interested in how explanations 
need to be made, and how to master their own mathematics explanation skills. According to the 
surveyed in-service primary school teachers, it is necessary to pay more attention to choosing 
mathematics explanation type and using of eligible words. Practically based explanation appeared to be 
the dominated type of explanation used by the questioned primary school teachers-mentors. 

Keywords: Explanation as a teaching method, pre-service teachers, primary school. 

1 INTRODUCTION  
It is crucial in pre-service primary teacher education to introduce pre-service teachers to the notion that 
mathematics learning is not limited to an application of certain rules. Rather, it is based on teaching and 
promoting of mathematical thinking [1]. Teachers who have acquired this understanding, seek ways to 
construct mathematical explanations by applying appropriate teaching and learning methods [2]. 

The study of an explanation in a primary and basic mathematics classes usually dealt with the several 
aspects: nature of explanation ([3], [4], [5], [6], [7]), understanding on explanations as specific ways of 
learning, ([8], [9]), impact of explanation methods to the learning outcomes ([10], [11]), pedagogical and 
content knowledge action on an explanation process ([10], [12], [13]). 

According to the researchers, pre-service teachers should be aware that teacher needs deep, 
interconnected subject and pedagogical knowledge that allows them to present mathematical content 
in a manner that is understandable to learners and raises their learning motivation [10], because the 
development of appropriate explanations is one of the ways to organize conceptual (meaningful, deep) 
learning [14]. In the process of pre-service teachers’ training for the professional activity, such a 
provision encourages the search of a special teaching methods that enables pre-service teachers to 
discover the information on the using of explanation method. To the best of our knowledge, this problem 
has not been disclosed enough in a scientific literature already.  

2 THEORETICAL BACKGROUND 

2.1 Concept of explanation method 
An explanation is one of the traditional teaching methods. It is widely used in Lithuanian schools for 
teaching of various subjects ([15], [16], [17], [18]). The explanation is a tool used by teachers in the 
teaching process in order to reveal the essence of the object, and it is used by students while the 
demonstration of their understanding [19]. Mathematical explanation is a common procedure that aims 
to develop the understanding of the objects being analysed - concepts, relationships or methods - and 
to help students learn to use the knowledge gained [19].  

In primary school, explanation is often constructed as narrative, didactic demonstration, oral explanation, 
heuristic conversation ([20], [21]). The narrative is consisted of sequences of sentences that reveal 
thoughts in a successive manner. The didactic demonstration is a direct transmission of a new 
information that needs to be understood [21]. The demonstration method is sometimes described as a 
„say - show” method. The first part of this method, „say”, is to be understood as presenting of theoretical 
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knowledge. The second part, „show”, is demonstrating the knowledge [22]. Both, narrative and 
demonstration, are most often oriented to passive absorption of information. By employing explanation, 
truth is being tried to be revealed, basing it on concrete arguments of deduction. Accordingly, the 
structure of explanation includes not only the everyday talking language but also elements of subject 
language, followed by arguments and/or questions. In heuristic conversation, students are invited to use 
inductive reasoning, and answer the questions that would help them to construct generalizations ([11], 
[21], [23] [24]). The latter methods of explanation require active thinking from the side of students. 

2.2 Classification of explanations 
Explanations can be classified by using different variables. For example, Novotna (2005) suggests the 
classification based on the following variables [9]: type of a situation (teaching and learning, 
communication, discussion); transmitter of explanation (teacher, student) and receiver (teacher, one 
student, a group of students); type of an occurrence (suggested by transmitter, required by receiver, 
situational); object of an explanation (a mistake, statement, algorithm etc.); goal of an explanation (for a 
teacher, to get to know the level of understanding of the students, to clear out their misunderstandings, 
to take a feedback; for a student, to create a new structure of knowledge, to adapt the knowledge for 
solving mathematical tasks); character of an explanation (from formal to a deep involvement in the 
object); form of an explanation (describing, formulating, visualization, offering examples etc.); language 
of an explanation (from using of special terms to natural language without any kind of scientific 
precision); frequency of an explanation. 

Levenson (2010) and Levenson, Tsamir, Tirosh (2010) name two types of explanation, practically based 
(PB) and mathematically based (MB) explanation: “Classifying explanations into MB and PB provides a 
way to focus on the use of mathematical definitions, language, and properties and the use of story 
contexts, manipulatives, and illustrations when explaining instances of concepts in the classroom.” [25: 
350]. Practically based explanations aids students in understanding ideas by referring to everyday 
context or by using learning tools, and still, they have some elements of mathematics. In mathematically 
based explanations, mathematical definitions and known mathematical attributes are used, and this type 
of explanation is based on mathematical reasoning, though it is not necessarily formal and strict ([25], 
[26]). Being both based on using of mathematical terms and based on not only formal and strict 
mathematical reasoning, MB might become a transition between the PB explanations and strict formal 
mathematical explanation (FM). In this case, MB will be those explanations that are based on non-strict 
mathematical reasoning, FM will include only formal and strict mathematical reasoning and evidences. 
The researchers state: „More likely, there is a continuum of explanations, beginning with PB 
explanations that use every day concrete objects, proceeding to semi-structured manipulatives, models, 
and generalized visual arguments, continuing to MB explanations, and ending with formal explanations.” 
[25: 349]. 

In a context the two classification systems presented here, a problem of the current study is being 
formulated as a following question: what are the peculiarities of using various types of explanation in 
mathematical classes of primary school? 

3 METHODOLOGY 

3.1 Research goal 
The aim of this research is twofold: to examine which aspects of using explanation method in 
mathematical lessons are the most interesting for pre-service primary school teachers; and to reveal the 
peculiarities of using various types of explanation in mathematical classes of primary school. 

The object of this research are pre-service primary school teachers’ questions about using of 
explanation method in mathematical classes and answers of in-service teachers-mentors to them. 

The objectives: 1) to generalize the questions that pre-service teachers have in concern with 
explanation in mathematical classes; 2) to generalize teachers’-mentors’ answers to the questions on 
explanation in mathematical classes asked by pre-service teachers; 3) to analyze data by using 
explanation classification variables and types of explanations. 
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3.2 Research design 
In the research, 26 students of Academy of Education, Vytautas Magnus University, primary education 
program III course and the same number of in-service teachers-mentors took part. The investigation 
activity of pre-service primary school teachers has been begun by studying meaning of explanation term 
provided in various literature sources. Based on knowledge acquired and ambiguities arisen, each of 
the pre-service teachers formulated his or her questions on explanation in mathematical classes. During 
their pedagogical practice, each of the students asked their individual teacher-mentor those questions.  

The organization of this research was based on belief that readdressing questions of pre-service 
teachers to the teachers-mentors might be valuable for highlighting the most relevant information on 
educational process for benefits of pre-service teachers. Therefore, to meet the aim of the research, the 
method called students’ voices was used ([27], [28]). A plural of a term, (voices), is used in a sake of 
emphasising an input of each university student-researcher to examining the problematics of 
explanation in mathematics classes. 

In a scheme of research (Fig. 1) one can see that the whole research is consisted of composition from 
studies executed by different university students. For each of the students, the formulation of task 
describing the elements of the structure is the same: the questions on explanation arisen by the pre-
service teachers and the answers of in-service teachers. The different studies conducted by different 
pre-school teachers differ in number of questions for in-service teachers and by content of those 
questions. After executing a qualitative analysis of data obtained here, the conclusions of whole 
research were formulated. 

 
Figure 1. Research design. 

3.3 Research methods 
The method chosen for executing this research was an instrumental case study. Here, the name of the 
case was attributed to explanation activity in mathematical classes of 26 Lithuanian primary schools. 
The data obtained in this research are consisted of university students’-researchers’ written survey and 
material of structured interview with teachers-mentors. The questions of pre-service teachers and the 
answers of in-service teachers were generalized by using qualitative content analysis, based on 
principles of topic modelling [29]. Firstly, we carefully familiarized ourselves with the statements (both, 
questions and answers) having been provided by all of the participants. Based on those questions and 
answers, we developed some epistemological units, i.e. the statements representing the essence. Next, 
similar statements and one statements repeating several times were united to groups. For groups, the 
names that reflect the essence of the group’s topics were given. In this way, the primary topics 
formulated were revised and got their titles that were able to best represent the essence of the 
statements made by the participants. Later, the list of topics having been already obtained was 
described and analysed by using explanation typologies that was constructed by the authors based on 
the theoretical insights of Novotna (2005) and Levenson (2010) ([9], [16]). 
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3.4 Limitations  
One of this research limitations is related to the sample of the research. In it, only small groups of primary 
school pre-service teachers and in-service teachers-mentors took a part. In a future, the insights showed 
by the qualitative study should be verified by executing a quantitative research in a sample of 
representative type. Also, it might be valuable to look deeper into how teachers subjectively perceive 
roles like transmitter of subject related information, facilitator, instructor, organizer etc. in a context of 
mathematical explanation typologies. The using of student voices in performing educational research is 
not a new idea, but the applying of this methodological strategy in the context of Lithuanian mathematical 
education study is absolutely innovative approach. That is why the comparing and reflexive discussion 
on the results (sections 4.1 - 4.4) are not possible. 

4 RESULTS 

4.1 The questions of pre-service teachers to in-service teachers-mentors on 
explanation method in primary school mathematics classes 

The primary school pre-service teachers who did a survey of in-service teachers have been acquired 
with huge variety of teaching methods during their lectures of different subjects’ didactics. Those pre-
service teachers are striving to be innovative by seeking to construct their authentic teaching methods. 
However, they feel confound by the fact that the explanation method is already well-known in old 
literature. The analysis of their questions showed that this exploratory mathematical didactic task offered 
an opportunity for them to critically reflect on gaining understanding whether the old method of 
explanation can still be innovative.  

By executing a qualitative analysis of questions asked by pre-service teachers, three main groups of 
those questions appeared: Why to explain? What is explaining? How to learn to explain? The questions 
of pre-service teachers, also, the topics and groups of topics the pre-service teachers-researchers are 
presented in Fig. 2. 

 
Figure 2. The questions on explanation in mathematics classes arisen by students-researchers.   

In first two groups, it was only possible to extract one topic to each. It might represent only some doubting 
of several students-teachers that perhaps lack practice of using explanation method in mathematics 
classes. The analysis off data obtained in this research showed, that on a context of up to date 
education, the question “to be or not to be”, has been only relevant for three of the pre-service teachers. 
And the similar question, what is a purpose of using explanation method, was significant only for two 
more in-service teachers. About a third of the researchers (n = 8) decided to ask their mentors to 
describe a concept of using explanation method in mathematics classes in a form of non-strict definition. 
The third group of questions, how to learn to explain, has embodied five topics: 1) How much to explain; 
2) When to explain; 3) How to explain; 4) What are the difficulties when explaining; 5) What could serve 
as advice for those wanting to learn to explain. The variety of topics extracted here might be determined 
by a paramount of explanation process characteristics and, maybe, also by small amount of using 
theoretical knowledge on teaching methods in practise experienced by the pre-service teachers. The 
questions from the first two topics, how much and when to explain, seem to have their roots in wanting 
to know in what situations the explanation method is necessarily, and these questions are being made 
by more than a half of the in-service teachers (n = 16). The questions of the fourth and the fifth topic 
(the difficulties of explanation and advices of teachers-mentors) show that the pre-service teachers care 

Why to explain

What is explaining

How to learn to explain

How much to be explained

When to explain

How to explain

What are the difficulties

What could serve as advice

What is an order to explaining

How to explain individually

How to explain a new topic

What tools are needed

What are the ways of explaining

What is the role of pupils
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how to avoid possible faults of explanation. Raising of the latter questions represent a wish to know in 
advance, in what situations the teachers might not succeed. It is possibly, that in this way, they want to 
prepare for those situations. It was asked how to test oneself if she or he was good and explaining; how 
to explain in the most simply way; if it was possible to do harm while explaining; what to do when you 
do not know what exactly to explain or when pupils still do not understand etc. Again, some of the 
questions might by inspired doubts resulting from lack of practical abilities. However, by asking for some 
advice for pre-service teachers, they try to rely on practical experience of teachers’ community. It is 
possible that by acquiring knowledge from communication with primary school in-service teachers, the 
pre-service teachers develop their pedagogical speciality motivation in a more efficient way because 
those students continuously strengthen their methodical competence and also gain self-confidence. The 
biggest amount of the questions on explanation arisen by the pre-service teachers were related to the 
details of ongoing educational process during the mathematical classes (i.e. the topic “how to explain”). 
The generalized questions include both the activity of the teacher and the pupil. The activity of a pupil 
got less attention, as it was only questioned by 3 students-researchers.  It was noticed that the pre-
service teachers were interested in problematic of using teaching techniques and tools, and also, in fine 
nuances of explanation process:  a consistency of explaining, an individualization of explaining, and 
explain the relationships between the new and the afore-learned topic. Accordingly, these peculiarities 
of using explanation method should gain more attention when teaching primary school in-service 
teachers about the using explanation methods in mathematics classes. To sum up the results, the 
following aspects of familiarizing pre-service teachers with explanation method can be extracted: the 
justification of explanation method necessity; the variety of explanation situations; the practical 
experience of teacher activities using explanation; the techniques and tools to be applied; and the 
examples to illustrate the specifics of explanation process. 

4.2 The in-service teachers’- mentors’ answers to the pre-service teachers’ 
questions on explanation in mathematical classes 

The analysis of answers to the questions from the first group of the topics, „Why to explain? “, has shown 
that, in an opinion of teachers, the purpose of explanation is to help pupils to understand unknown 
subjects and to learn to apply them; an explanation is needed because something is often unclear for 
the children; the explanation is being done actively, by communicating, and with concrete results.  

The analysis of answers to the questions from the second group of the topics, “What is explanation?”, 
has shown that, in an opinion of teachers, explanation was: a process of communication using tools and 
based on practical actions; one of the most important methods determining success of education; while 
learning mathematics, explanation is a consistent detailed aid by demonstrating in a sake of helping 
students to understand. A generalized teacher’s opinion to the third group of the topics, “How to learn 
to explain? “is provided here in Table 1. 

Table 1. Generalized teachers’ answers to the question „How to learn to explain mathematics? “.  

Question of in-service 
teacher-researcher  Generalized answers of teachers - mentors 

How much to explain? It is needed to explain much; to explain regarding the situation till the students will 
understood.  

When to explain? During investigation of a new topic; when repeating the material; when something is 
unclear for the students.  

How to explain? 
By offering examples; by showing sequence of actions; verbally, shortly, visually, neatly, 
purposefully; by writing what is the most important; by connecting the already acquired 
knowledge with new things; rapidly, simply, logic, consistently. 

What are the 
difficulties? 

When information is complicated, when it is much of it, when concepts are unclear; when 
new knowledge is being transmitted and new skills are being formed to the student;  
without proper preparation in advance, when a teacher does not understand thoroughly 
herself or himself; explaining when not properly understanding oneself; explaining for 
children of different levels of abilities; by differentiating, seeking to explain in and 
understandable way to each of the student by individualization and trying to get them 
interested. 

What could serve as 
advice? 

To master a theoretical material; to be able to simplify; to be able to choose and apply 
visual tools; to be able to present essential things; to be able to speak a language familiar 
to a child; to think of several ways of presenting material; to ask an opinion of students. 
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When analysing the answers about attention payed for explanation in mathematical classes of primary 
school in-service teachers, it is apparent, that the explanation method is used during mathematical 
classes very often. In teachers’ opinion, primary school students are not prepared for independent 
learning and cannot clarify new topics and tasks without helping them and during each lesson, for some 
of the students something is unclear, and only sometimes, explanation could be replaced by 
investigation on their own. This view to the explanation in mathematics classes shows that teachers 
acknowledge their role of the main explanatory during the mathematical lessons. Those data allow for 
premising that methods created by primary school teachers match more of a teacher-oriented teaching 
paradigm, in comparison to student-oriented paradigm. Hence, the interpretational pedagogical ideas 
theoretically declared as a basement of education, are still vaguely implemented in educational practise 
of primary school. This premise matched the situation that was revealed in secondary school lessons 
[8]. Most of the pre-service teachers’ questions were classified to a topic “How to explain?” and they 
were further grouped into six topics. Accordingly, the answers of the in-service teachers-mentors were 
grouped into six groups of answers (Table 2).  

Table 2. Generalized answers of teacher-mentors on a question „How to explain mathematics?“. 

Question of in-service 
teacher-researcher Generalized answers of teachers - mentors 

What is an order of 
explaining? From easy to difficult; from concrete to abstract; consistently. 

How to explain 
individually? In an understandable way and language; personally to each of student. 

How to explain a new 
topic? By connecting to the previous topics; by providing conditions needed for exploration 

What tools are needed? Models, ICT, the closest environment, a textbook, a teacher‘s book, movies, posters, a 
blackboard, a body expression of a student himself or herself. 

What are the ways of 
explaining? 

Open questions, discussion, demonstration, Venn diagram, independent work, project, 
conversation, brainstorm, game, working in group, mapping.  

What is the roll of 
pupils? 

Searching for information, answering the questions, listening to explanations, thinking, 
acting, explaining to other student. 

The analysis of the teachers’-mentors’ answers presented in the table shows the following things:  

• in describing order of explaining and some of the tools using for lessons, the classical ideas of 
didactic are being represented („from easy to difficult“, „from concrete to abstract“, „the closest 
environment“ as a teaching tool);  

• in describing explanation of new topic and role of pupils, and naming some of teaching/learning 
methods and ways, some ideas of the current pedagogic didactics are being presented (e.g., 
„providing conditions needed for exploration”, „searching of information“, “explaining to other 
children“, „Project“, „working in groups“ as active methods of teaching/learning).  

The results allow for stating that during mathematical classes in primary school, the explanation method 
is used both basing it on classical and current didactic. Maybe, it is a little bit more regarded to the 
requirements of interpretational pedagogic ideas, by using up to date teaching and learning tools and 
active methods that are more oriented to student. 

It might seem that these data disclaim the ideas of aforementioned premise that the interpretational 
pedagogics tare still vaguely implemented in educational practise of primary school. It may be the case 
that when delegating the main role for themselves in explaining during the lessons, teachers do not see 
the intersection with a role of learning organizer. Since a big part of teacher explanatory activity is to be 
classified as instructions of organizing the learning. 

The problematic of teacher’s role in a lesson is out of the scope of this article. Hence, based on data obtained, 
it can only be concluded that a traditional method of verbal-demonstrative explanation in current educational 
environment in primary school classes is possibly losing its status as the main teaching method that was 
shown in some part of the last decade research of pedagogical process in Lithuania ([16], [17]). 

The traditional explanation-demonstration method, when being creatively applied by teachers in 
mathematics classes, is creating good conditions for active learning. This means that in this case, this 
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method is beginning to serve to a spreading of the interpretational pedagogics ideas. In a frame of a 
research being presented here, analysing the circumstances and speed of this process is not planned. 
However, the changes of traditional teaching methods revealed could orient other researchers to choose 
them as objects of the future studies. 

In describing the difficulties that might possibly arise when learning how to explain and what advices 
might be given by the experienced teacher, the following notions were revealed: 

• when explaining, some difficulties arise and they are related to parameters of information being 
transmitted (new, too complicated, too big amount of it), also, related to how pupils are have been 
already prepared (pupils are not able to understand concepts, abilities of children differ), to the 
preparation of teacher herself or himself (being not prepared enough in advance, not really 
understanding himself or herself). 

• the mentor advice to get proper preparation in subject and methodology, i.e. to know the 
theoretical material and to be able to process it didactically while matching it to the age and 
abilities of the pupils, to be able to choose teaching tools based on a purpose. Authors also 
suggest to work creatively and to think of different variants of how to present information. 

4.3 The concept of pre-service teachers‘ explanation method  
An analysis of pre-service teachers’ paper works showed what studying of literature on explanation 
method has shaped useful image of explanation in mathematical classes that was necessary for the 
preparation of the interview. After generalizing of the material obtained and analysed, it become possible 
to describe how the students-researchers understand the method of explanation applied in mathematics 
classes. In their attitude, the explanation in primary school classes is transmitting of information, which 
includes providing information on agreements, revealing of connections, justification off statements and 
organizing of exploration. The pre-service teachers found that by exploring, pupils themselves learned 
to describe, analyse, generalize and justify; and the deep understanding of material and revealing of the 
misconceptions and mistakes enhanced their learning motivation.  

4.4 The types of mathematics  explanation applied by primary school 
teachers  

After having classified the answers of teachers-mentors based on variables provided by Novotna (2005; 
they can be seen in a subchapter 2.2), it was identified what answers could be linked to which of that 
types: PB, MB or FM (Table 3). 

Table 3. Explanation principles used by primary school teachers. 

Generalized teachers’-mentors’ answers grouped by variables, 
 with concrete examples 

Types of 
explanation 

Type of a situation  
1) a new topic <Students are good at mastering new material, when the adjusted practical tasks are 
being explained >; 

PB, MB 

2) training. PB, MB 

Transmitter – receiver  
1) author: teacher <Explaining is one of the methods that aids me in transmitting the information to 
students >; 

PB, MB, FM 

2) authors: teacher and student <I try to engage students to participate working in a group, one 
student teaching the other>;  

PB, MB 

3) author: student <There is explanation by themselves possible >; PB, MB 
4) receiver-group of students <I try to create a conversation with students, it let me know if I am 
heading to the right direction>. 

PB, MB 

Type of an occurrence  
1) until students understand;  PB, MB 
2) something is unclear <Students sometimes do not understand concept right>. PB 
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Object of an explanation  
1) difficult field or topic <To transmit basic material, to prove some particular things>; <A type of 
Olympic tasks provoking difficulties >;  

PB, MB, FM 

2) ways of solving <To explain a strategy of solving a task>. PB 
3) algorithms and procedures <For students to get to understand a sequence of actions, what 
follows what >; <To explain students what to do and how to do it>; 

PB 

4) mistakes.  PB, MB 

Nature of a demand  
1) seeking for information;  PB 
2) answering to questions;  PB, MB, FM 
3) thinking, acting, explaining to other children. PB 

Goal of an explanation  
1) to transmit knowledge <For students to receive the knowledge and to discover something new>;  PB, MB, FM 
2) to develop abilities <For a child to perceive the meaning and to be able to use particular things in 
everyday life situations >;  

PB 

3) to explain subjects that are not understandable for the students, to diagnose a level of students’ 
knowledge <For teacher to be able to see where the fault is and to be able to overcome it >. 

PB 

Character of an explanation  
1) to record the most important;  PB, MB, FM 
2) from easy to difficult;  PB, MB, FM 
3) from concrete to abstract;  PB, MB, FM 
4) sequentially <A step by step familiarizing of students or deepening their knowledge, basing it on 
theoretical knowledge and practical activities >. 

PB, MB, FM 

Form of an explanation  
1) examples are provided;  PB, MB, FM 
2) the sequence of actions is showed;  PB 
3) orally and visible <Most often, we all work together to get the things explain verbally, and I write 
on a blackboard, for children to see it visually, not only to hear>;  

PB, MB 

4) student’s experience is linking with a new concept <Sometimes, students discuss what they 
already know from the topic being explored>;  

PB 

5) active learning methods are used <After I complete explaining of new topic, students are 
discussing relevant questions in pairs during dialogues. If some unclear cases appear, I consult 
them and give them advice>;  

PB 

6) new and previous topics are linked;  PB, MB 
7) by encouraging and enabling to investigate <We have to seek that students would find out many 
things by themselves, and that teacher would be only that one who will provide a hint>.  

PB, MB, FM 

8) classical and modern learning tools are used < We apply all the possible tools to prove one or the 
other statement >;  

PB, MB, FM 

9) visual tools are used <A demonstration of real things is a proper way to explain > PB 

Language of an explanation  
1) briefly, visible, neatly, purposefully;  PB, MB 
2) understandable, clear <To present an information in an understandable way >;  PB 
3) language meets each student’s understanding <Sometimes, students do not understand a word 
in a needed way, because in their everyday environments that word is used in a different meaning, 
this particularly happens in families that talk in more than one language>;  

PB 

4) essential things are presented plainly. PB, MB 

Frequency of an explanation  
1) permanently <I use explanation method everyday >;  PB, MB, FM 
2) often <I use it often, for every new topic, for explaining the tasks>; PB, MB, FM 
3) the frequency dependent on topic of the lesson <Most often, during the new topic >; <Not in every 
lesson, all depends on a topic >; 

PB, MB, FM 

4) frequency in a specific part of <Most often, in an introduction and main part of lesson >. PB, MB, FM 
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The result presented in the Table 3 showed that based on a situation (teaching, learning, communicating 
etc.) the most often type chosen might be PB and they are most probable when there was an orientation 
to the receiver of explanation (pupils). However, when the author of explanation is a teacher, both, MB 
and FM types are possible based on the type of occurence (it is depended on ablities of students), most 
oftenly the PB type might be applied. The object of explanation (concept, statement, algorithm, mistake 
etc.) more freqiently requires PB; nature of demand (a need to answer questions of students and to 
direct them to activity) is more often based on PB; the puprose of explanation (a seek of a teacher to 
know the level of understanding by students, to get rid of misconseptions, to transimitt the knowledge, 
to give feedback)  most oftenly require PB. The explanation way determined by applying of didactical 
types, might be of all the three types. A form of explanatiion (description, vizualization, offering examples 
etc.) is more oftenly related to PB, but it can also use MB and FM. The language of explanation (either 
mathemetical or every day languge usage) might be of type PB and more rarely, of type MB. And also, 
frequency of explanation might require all of the three explanation types. 

5 CONCLUSIONS 
In the attitude of pre-service teachers-researchers, the explanation in primary school classes is 
transmitting of information, which includes providing information on agreements, revealing of 
connections, justification off statements and organizing of exploration. 

The research findings reveal that pre-service primary school teachers are concerned on a choosing of 
an appropriate explanation way, they are interested in how an explanation needs to be made, and how 
to master their own mathematics explanation skills. 

Questioned teachers-mentors states that in a primary mathematics classes: it is necessary to explain a 
lot; the modern explanation is based on a variety of teachers’ skills, used means, methods and 
techniques; teachers learn to explain through the integrating of theory and teaching practice.  

According to the questioned teachers-mentors, it is necessary to pay more attention to choosing of the 
appropriate mathematics explanation type and using of the eligible words. 

Data analysis based on the explanation classification variables and types of explanation has showed 
that: the all of the studying explanation classification variables were less or more on the questioned 
teachers’ focus; practically based explanation was the dominant type of explanation used by the 
questioned primary school teachers-mentors, mathematically based explanations were the less used, 
and formally based explanations were used rarely. 

During mathematical didactics courses, when getting the pre-service teachers familiarized with applying 
of explanation method, much attention should be payed to the following main aspects: a justification of 
explanation necessity, a variety of explanation situations, a practical experience in explaining by the 
teachers, the techniques and tools to be applied; the examples that illustrate the specifics of explanation. 
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VISUOSPATIAL SKILLS IN TEACHING AND LEARNING CHEMISTRY 

S. Losada-Barreiro, C. Bravo-Díaz 
Universidade de Vigo (SPAIN) 

Abstract 
Visuospatial processing can be defined as the ability to represent, analyze and mentally manipulate 
objects to generate and transform both static and dynamic visual and spatial information. Visuospatial 
skills are very useful in everyday life. One can estimate the distance between two objects which can be 
very helpful when monitoring the space between an object and surrounding obstacles (for example, 
when parking a car) or to create mental pictures of would appear objects in different positions prior to 
move or rotate them. We also use visuospatial skills when imagining a place or address that someone 
mentions and the relative three-dimensional order of objects located in the place. 
This ability is a key asset to study and understand concepts the health and natural sciences disciplines, 
and particularly in chemistry, where visual and spatial resources for explanation and communication of 
chemical concepts are continuously being employed and demanded. One of the reasons why 
visuospatial abilities play such an important role in chemistry is that people need the ability to actively 
maintain and manipulate visual representations in many chemistry contexts. For example, to visualize 
chemical reactions, chemists always sketch structures of reactants and products, and draw symbols, 
arrows, and equations to describe the transformations that take place. These chemical representations 
present the imagery of molecules or atoms in two dimensions but that, in fact, compose a spatial three-
dimensional language that may not be easily understood. Therefore, being able to understand and to 
mentally manipulate chemical representations is critical for students to grasp the content of graduate 
courses and, in the future, conduct advanced scientific research. 

In this paper, we examine the role of visuospatial perception in chemistry learning and will discuss on 
how to improve visuospatial abilities to help students to overcome common conceptual errors that may 
arise because of difficulties in using visuospatial representations. Some examples and activities aimed 
to learn visuospatial abilities through pictures and graphics and to make learning chemistry more 
appealing are also provided.  

Keywords: chemistry, chemistry teaching, visuospatial thinking, graphical representations. 

1 INTRODUCTION TO VISUOSPATIAL PROCESSING 
Visuospatial processing can be defined as the ability to analyze, represent and manipulate objects to 
generate and transform both static and dynamic visual and spatial information.[1]  A number of different 
cognitive skills are involved since visuospatial processing requires overseeing spatial and visual 
information in working memory, involving, among others, the following tasks[1]: 

- Perceiving and forecasting the behavior of objects, in both static and dynamic systems. 
- Converting two to three dimensions, and viceversa, visuospatial information. 
- Use of geometric models and other visuospatial instruments 

Traditionally, two main visual thinking abilities[2], usually described as abilities to solve spatial problems 
of objects, have been involved in spatial thinking[2]: 1) identification of  small-scale  spatial abilities, and 
2) those labeled as environmental, large-scale, or egocentric spatial abilities.[3]  There is some evidence 
suggesting that large-scale and small-scale spatial abilities are somehow interrelated but can be 
analyzed independently.[1] 

1.1 Visuospatial processing in Science 
Succeed in sciences require visuospatial processing.[4] For one side, depicting and rationalizing 
scientific events frequently necessitate the aid of visuospatial representations, requiring the 
development of a variety of cognitive abilities. Among them, mathematical, social, verbal, and 
visuospatial abilities are often needed to fully understand and process the information embodied in 
visuospatial representations. On the other hand, science professionals often employ visual and spatial 
to transmit scientific information, making visuospatial processing quite necessary for science.[4, 5] For 
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example, Scheme 1 shows a number of 3-D items commonly employed in chemistry to depict the three-
dimensional structure of molecular orbitals and various chemical compounds. 

Some examples of the necessary communicative tools that sciences usually employ[6, 7] include : 
- data display: graphs, charts, tables, figures, scales, tables; 
- data manipulation: conversion, comparison, extrapolation; 
- ordering: timelines, hierarchy, category; 

 
Scheme 1. Several 3-dimensional representations commonly employed in chemistry, from a single 

molecular orbital (upper left corner) to a complex metallocene (lower right corner). 

The visuospatial abilities must be acquired by students, and several studies conclude that if students 
usually rely on visuospatial abilities to succeed in their disciplines to acquire the necessary basic 
scientific knowledge, but visuospatial processing is less influential in in advanced stages of science 
proficiency, making science expertise more influential. [8-10] 

2 METHODOLOGY 

2.1 Visuospatial Thinking in Chemistry Learning / Teaching 
Chemistry is a central discipline where molecular science makes significant contributions, and includes 
the investigation of the composition of matter, their properties and reactions, and the use of such 
reactions to form new compounds.  

Everyday life is conditioned by chemistry, and the importance of visualization in chemistry is widely 
recognized by chemistry teachers and researchers.[11] It is commonly employed to teach, learn and 
investigate natural phenomena by employing two- or three-dimensional representations of subatomic 
particles, atoms, and molecules as well as their relationships. For the purpose, chemists have developed 
a variety of representations, such as molecular models, chemical structures, formulas, equations, and 
symbols aiming to embody a large variety of information.[12-15] Scheme 1 shows, for example, the 
representation two-dimensional chemical structures but drawn in such a way that students with the 
required ability can easily visualize their spatial configurations.  

The purpose of a chemical structure diagram is to convey information— typically the identity of a 
molecule - to another human reader. As in every form of communication, it is required that all participants 
understand each other. Recommendations are, therefore, provided for the display of two-dimensional 
chemical structure diagrams in ways that avoid ambiguity and are likely to be understood correctly by 
all viewers.[16, 17] Chemical representations can be classified into three levels: the microscopic, 
macroscopic, and symbolic levels, Scheme  2.[14] Microscopic representations of chemistry refer to 
models or other visual displays that depict the arrangement and movement of particles. Chemical 
representations at the macroscopic level refer to pictures or diagrams that represent observable 
phenomena. Representations at the symbolic level include a variety of chemical symbols, formulas, and 
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structures eventually interconnected with chemical signs, numbers, and symbols are commonly used to 
represent atoms, molecules, compounds, chemical processes and/or reaction mechanisms.  

 
Scheme 2. Triangle showing the three levels of chemical representations.[11] 

Chemists usually employ symbolic, 2-D or 3-D, representations to describe molecules and more or less 
complex chemical reactions schemes and synthetic procedures. Recommendations on how to prepare 
structural diagrams drawn in the “standard” two-dimensional format are available,[17] where, for 
example, atoms are labeled with atomic symbols or balls (or, sometimes, not shown organic structures, 
nor the hydrogen atoms bonded to them as in some structures displayed in Scheme 1), single bonds 
are represented with one line segment connecting a pair of atoms, double bonds are represented with 
two parallel line segments connecting a pair of atoms, and so on. There are other valid ways to represent 
structures including Newman projections, ball-and-stick models, and many others. For example, 
Scheme 3 illustrates the isomerism between the trans and cis forms of butadiene through ball and stick 
chemical structures. 

Chemical representations such as atomic and/or molecular structures apply conventions[17] to illustrate 
both the molecular components and their three-dimensional organization and are schematized and 
visualized by employing iconic diagrams that describe abstract concepts.[3, 18] These crucial, 2-D or 3-
D images or representations have become the basis for developing more complex chemical structures 
and expand knowledge within the professional community of chemists. These representations are 
usually accompanied by a variety of symbols and arrows and chemical equations to present the imagery 
of what is being investigated or analyzed, allowing chemists to think visually and to display information 
efficiently through visuospatial displays.  

Visual skills also include recognizing light and dark areas, shades of color, and identifying spatial 
features from the shape of a face to intersecting angles, as illustrated in the various structures shown in 
Schemes 1 and 3. The main purpose is to bring the students closer to a real and three-dimensional 
structure of the matter, relating this characteristic with their physical and chemical properties. For 
instance, the stereoisomers in Scheme 3 are compounds that have the same number of atoms and the 
same connectivity, but differ from the spatial distribution of them. This characteristic influences, in 
general, the chemical and physical properties of compounds such as the melting point, dipole moment, 
nuclear magnetic resonance spectrum, chromatographic and crystallization behavior, being relevant in 
different fields of knowledge, such as organic chemistry, biochemistry, biology, pharmaceutical 
chemistry or industrial chemistry. Likewise, it is essential to highlight the importance of chiral compounds 
that may have different toxicological or biological properties, affecting the biochemical processes of 
living beings.  
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Scheme 3. Three-dimensional ball and stick representation of the cis-trans isomerization of 2-butene 

The language of chemistry also depends on a variety of complex structural representations and chemical 
formulae employed to represent their transformations. These representations provide the basis for 
learning chemical reactivity showing how molecules are transformed to products and the different steps 
that take place during such chemical reaction, as illustrated in Scheme 4. 

 
Scheme 4. Symbolic representation of a chemical reaction. 

The use of visualizations is not exclusive of chemists, and they are commonly employed in other areas 
including secondary schools, college and are frequently employed in textbooks to introduce fundamental 
concepts.  

3 RESULTS 

3.1 Benefits and difficulties in interpreting visuospatial representations 
The dual (visual and conceptual) nature of chemical representations suggests the incorporation of the 
visuospatial thinking approach in chemistry instruction. It is frequently entangled in both nonspatial and 
spatial problem-solving processes in chemistry. Students are able to mentally manipulate information in 
the spatial domain, and they tend to perform better in chemistry tasks and when representing and 
learning complex information visually.[12, 19] On the contrary, students with low spatial ability are 
disadvantaged when employing visuospatial thinking, as they may have difficulties comprehending and 
translating molecular and symbolic representations, being unable, among others, to represent chemical 
concepts at the molecular level, understand molecular representations, visualize the dynamic nature of 
chemical processes by simply viewing a static collection of symbols and equations, and even may 
experience some difficulties in forming 3-D mental images by visualizing 2-D structures. 

Visual features associated to conceptual entities could be eventually used to scaffold students’ learning 
of concepts.[15, 19] However, instructors should include multiple representations as coreferents of a 
specific concept and should specifically indicate the connections between visual features and 
conceptual entities.[17]  
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3.2 Animations: a different, useful, way of envisaging the dynamic nature of 
chemical processes and chemical reactions 

When observing chemical representations (Schemes 1, 3 and 4), students may erroneously think that 
chemical reactions are not dynamic. This mainly occurs to students that are unable to construct dynamic 
mental models of chemical processes by merely reading texts or viewing 2D diagrams. three 
dimensional animations created by technological tools could be an interesting tool to change and 
improve students’ incomplete mental models by animating chemical transformations and processes. 
[20-22]. Their main purpose is to create the necessary visual assistance to enhance their ability to 
conduct mental animation, and to avoid or minimize in as much as possible misconceptions.  

This visuospatial ability could help students to understand and apply chemical concepts. Computer-
based construction tools and multiple linked representations, which are closely associated to the 
increasing technological capabilities, help students make translations among various types of 
representations. The use of visual or conceptual relationships between chemical representations is also 
helpful.  

The prevalence of computers in chemical research may bring some special problems as not all of them 
are designed to process (display, store, search, analyze, etc.) chemical structure diagrams and some 
of the currently available software can be quite sensitive to the way that structures are drawn. Computer 
programs such as eChem  are designed to allow students to manipulate 3D molecular models, helping 
to visualize the connections between molecular structures (microscopic level) and their collective 
behaviors at the macroscopic level (e.g., bulk chemical and physical properties).[23]   

4 CONCLUSIONS 
One barrier for students to understand chemical concepts is that most chemical instruction occur at the 
most abstract (symbolic) level, where students do not always know how to interpret the symbols or 
translate them into the other levels of representations. Additionally, teachers tend to quickly move 
between levels and students often cannot merge the types of representations in their minds. 

Visuospatial training has been shown to be potential effective way to enhance visuospatial abilities and 
support better outcomes in sciences, particularly in chemistry, where visuospatial skills are used 
frequently in everyday life when we seek to reason with visual representations. This component of 
cognitive functioning allows us to interpret visual information, which includes where objects are located 
in space. Visuospatial processing is key to learning and succeeding in the disciplines of health and 
natural sciences. There is a reciprocal relation between visuospatial processing and science learning: 
(a) visuospatial processing helps learning about science, and (b) training and education in science 
enhances visuospatial abilities. This ability is a key asset to study and understand concepts in chemistry, 
where visual and spatial resources for explanation and communication of chemical concepts are 
continuously being employed and demanded. 
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TEACHING QUANTUM CHEMISTRY IN TIMES OF PANDEMIC 
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Abstract 
After teaching Quantum Chemistry during several courses, we know that the learning of Quantum 
Chemistry is difficult for a high percentage of students, due to the abstraction involved. Even some 
students who pass the course do not acquire in-deep knowledge. 

In addition to this, in times of pandemic, we find ourselves with a new obstacle: the lack of students in 
the classroom.  

Last year, on March 13th, the pandemic brought our lives to a halt. From one day to the next, we had to 
change our teaching method. In our case, we were teaching a Quantum Chemistry course in the second 
year of the Degree in Chemistry and we had an added handicap: it was the last course to teach this 
subject since it belongs to a study plan in extinction.  

The objectives of this project were mainly two: 

- To keep our students motivated despite been at home. 
- To help students to understand a part of the subject that is especially difficult for them. 

In order to achieve these objectives, we decided to employ the Think, Talk, and Write (TTW) model. 
This model tries to build knowledge through thinking, speaking, and writing and was introduced by 
Huinker and Laughlin. It is a suitable model for working in small groups. We found that it would be 
interesting for the students to meet virtually and not lose contact with each other.  

Our role as teachers was to select an appropriate task to be solved by the students. As a result, we 
proposed the application of the TTW model to the resolution of a complete exercise: students have to 
indicate if the system H43+ is stable in a square planar geometry. To solve this problem, different 
concepts of Quantum Chemistry must be used. 

In order to test the benefits obtained from applying the model, two different procedures were employed: 
a survey was used to find out about the opinion of the students and in the final exam several questions 
were related to the exercise. 

The main conclusion of this project was that the application of this methodology was beneficial for the 
students both on a formative and personal level. 

Keywords: TTW model, group theory, Quantum chemistry. 

1 INTRODUCTION 
The years that we have been teaching Quantum Chemistry subjects have allowed us to corroborate that 
most of the students get lost in the mathematical part and fail to assimilate the fundamental concepts. 

Last year, our work seemed to be even more complex as we had to deal with the effects of the pandemic 
due to covid-19. Especially worrisome was the impossibility of face-to-face seminars. 

Faced with the impossibility of face-to-face classes, the University of Vigo has created a virtual campus 
in which the physical classrooms of the faculties have their virtual twin. This is a very useful tool to be 
able to continue with the teaching activity in times of pandemic. 

Within this context and knowing the tools we had, we considered that the Think, Talk, and Write (TTW) 
model [1] could help us to achieve our objectives namely, to motivate our students and reach to 
understand the fundamentals of the subject. 

This is a learning model with an active role for the students. The first step is for students to think about 
the task assigned to them. Next step involves students talking to each other and sharing ideas. Finally, 
they have to write the solution to the problem they have agreed on. As students have to talk and share 
ideas, it is an ideal method for group work. Groups of 4 to 6 students seem to be suitable.  
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2 METHODOLOGY 
The traditional way of teaching quantum chemistry is based on lectures and seminars where the teacher 
solves the most typical problems. Our experience shows this is not the best way to reach a deep 
understanding of the fundamental concepts. This was the reason to use different tools as Project-Based 
Learning (PBL) [2,3] or “Flipped Classroom” procedure [4], obtaining an improvement in the results.  

Last year, when we had been in the second semester for a month, the health situation forced us to leave 
the classrooms. For this reason, we considered a change in our teaching methodology in a Quantum 
Chemistry course placed in the second year of the Chemistry Degree. This course consists of 26 lectures 
and 26 seminar classes, as well as laboratory sessions and covers topics as group theory applied to 
molecules, chemical bonding, light-matter interaction or molecular spectroscopy. 

We think that, taking into account all these circumstances, we can take advantage of TTW model in 
understanding the first three topics of the course (“Introduction to group symmetry theory in chemistry”, 
“Qualitative aspects of molecular electronic structure”, and “Quantitative treatments for the study of the 
molecular electronic structure”) through a complete problem. 

The achievement of objectives of this project was tested through two ways: a survey to the students 
about the TTW methodology, and introducing a set of questions related to the proposed exercise of this 
project in the corresponding exam. 

3 RESULTS 
In this experience, we created a well-structured problem to be resolved employing TTW methodology. 
This only problem covers the three first topics of the course. 

The first step for students was a revision work of the part of the subject given until the moment of leaving 
the classrooms. 

In next subsections, we analyse the work made in every class. 

3.1 First Virtual Class 
In this first class, we presented the proposed exercise: 

Using a minimum basis set formed by four 1s atomic orbitals, it has been shown that the cation H43+ can 
be stable under certain conditions with linear geometry. [5] You have to analyse whether that same 
cation could be stable in the square planar shape shown in Fig. 1, with sides of 2Å. For this purpose, 
use a basis set formed by four 1s atomic orbitals centred on the different nuclei (1sA, 1sB, 1sC, and 1sD). 
In order to carry out this analysis, several questions should be answered (they are presented in next 
sections). 

We explained the selected methodology and formed groups of 4-6 students. Given the special 
circumstances, we let the students choose who to work with.  

In the second class, the focus was installed in the first affirmation of the problem, namely, cation could 
be stable with linear geometry. The students will have one week to prepare for this class. Bibliography 
and supplementary material were available to students online [6,7]. They can also ask lecturers for 
explanations or doubts about the exercise. 

Following the scheme of the TTW model, they first had to analyse each separately. Then they had to 
meet in group virtually to discuss the subject and finally they had to write a report that they will present 
in the second class. 

3.2 Second Virtual Class 
In this second class, students showed their reports about the stability of cation with linear geometry. 

The number of students in class was similar to that in the first session. All the groups presented reports 
but the quality of these reports were very different, revealing that not all students worked equally hard 
and with the same critical mind.  
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Figure 1. Proposed square planar structure for cation H4

3+. 

Before third session, we proposed to work during a week employing TTW model these points: 

a) Determine the point group of the molecule of Fig. 1. 
b) Decompose the reducible representation formed by the four 1s atomic orbitals as a linear 

combination of the irreducible representations of this group. 
c) Write Symmetry Adapted Linear Combinations (SALCs). 

3.3 Third Virtual Class 
In this session, students presented answers for the three questions. In all cases, these answers were 
correct. This fact was expected because it was a topic already worked both in theory and seminars 
before the close of Faculty. 

To work for next class, three questions were posed: 

a) Obtain the electronic energy of the fundamental electronic state indicating the kind of symmetry 
to which state belongs. 

b) Write the normalized wave function for the ground electronic state. 
c) Obtain the electron density at the centre of the square for the ground electronic state. 

3.4 Fourth Virtual Class 
We have to indicate that during the week between third and fourth classes, some of the groups asked 
doubts. With our help, all groups came up with the correct answers. 

The last questions of this exercise were: 

a) Accepting as an approximation that the spin-MOs of the cation H42+ coincide with those obtained 
with a minimum basis for H43+, write the expression of the wave function of the fundamental 
electronic state of H42+. 

b) Using the previous approximation, indicate the terms contained in the first excited electron 
configuration of H42+. 

c) Write the wave function for the least spin state of the first excited configuration of H42+. 

3.5 Last Virtual Class 
In this class, students answered the proposed questions and delivered a complete report on the 
problem. 

At the end of the class, students were asked about the TTW methodology. They considered the 
experience positive, especially having to work in a group and carry out an analysis before writing the 
report. They were also asked about the time devoted to the preparation of classes and solution of 
exercise. All of them agreed that this method gets an increase in their motivation.   
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3.6 Report and exam 
Despite the fact that all the groups presented reports, the quality of them and, especially, the conclusions 
differed significantly. It should be noted that all the students (62) who participated in this experience took 
the final exam. 

In the final exam, we have included two questions (1 and 2 in Table 1) related to the proposed exercise. 
Ten students which had not taken part in this project were also present (NP students in Table 1). The 
results are collected in Table 1, distinguishing between students who participated, P, or not, NP, in this 
experience. 

Table 1. Average mark out of 10 of the students in the different questions of the exam. 

Exam question 1 2 3 4 5 6 7 

NP 3.2 2.7 4.1 3.7 5.1 5.2 4.9 

P 5.7 5.4 5.1 5.1 6.1 6.0 5.4 

It can be seen that the results have been better for the students who participated in the project, especially 
in the first four questions that correspond to the topics worked through the TTW method. Although it 
cannot be seen in the table, it should be noted that the results among the participating students were 
quite heterogeneous. This makes us think that the work in the groups was not the same for all the 
participants. 

4 CONCLUSIONS 
The main conclusions of this project could be summarized in the following points: 

1 The objectives that had been set at the beginning of this experience have been achieved. Thus, 
the students have indicated that they had felt more motivated than in other subjects that had used 
traditional methodologies and, despite confinement, they managed to keep in touch with each 
other. The academic results seem to indicate that students participating in the project have 
reached a better understanding of the subject.  

2 We are worried that some of the students who have participated in the project have not passed 
the exam. For this reason, in future experiences we want to a better control how the work in 
groups develops. 
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Abstract 
It's been a year since our daily lives changed due to the COVID-19 pandemic. It caught us unprepared, 
yet determined, flexible and active. The coronavirus has hit the educational system as well. The situation 
in education is more complicated than ever before. As a result of anti-epidemiological measures, schools 
have shifted from full-time teaching to distance learning overnight. For many, live has changed 
dramatically. Combining family life, work assignments and school responsibilities cost many great 
amount of effort. It all came completely out of the blue and students, parents and teachers stand in 
highly demanding positions, part-time students especially. In order for teachers and students to succeed 
in this form of teaching, they need to feel satisfied and comfortable in their work. Schools, universities 
and other academic institutions should create the best possible working conditions for them so that they 
can put the maximum into their work. However, how many teachers had the necessary equipment, 
software or training to be able to teach fully online? Within a few months, the overlooked problem of 
educating marginalized groups and a generative poverty also emerged. Children, students without 
computers, the Internet or mobile phones, are being cut off from education. Is this just?! 

The pandemic has brought about a radical change in learning and teaching. It is precisely this change 
that we wished to understand by looking at the key players in this transformation, the students, the 
teachers, and in our case, the mathematics teachers. We therefore decided to ask them about how they 
were and still are managing this situation. We also wanted to observe and analyze the mathematics 
teachers’ behavior in our country, and we propose a study of the teaching methods and conditions of 
teaching. We had to adapt our research methodologies and research questions to this particular 
situation. As mathematics educators, we attribute great importance to the knowledge at stake. We based 
our study on a questionnaire that has been sent to students and teachers of mathematics. 

As countries evaluate when and how to reopen schools safely, one key question is how schools will 
support learning and its recovery. During school closures, some students continued to learn through 
various remote modalities, such as online learning platforms but others stopped learning altogether. 
When schools reopen for in-person education, students will return with very different levels of knowledge 
and skills, with disadvantaged students most likely to exhibit the greatest learning losses. 

One part of this paper is a survey, through which we asked not only teachers but also students (full-time 
and part-time) of university in Žilina many questions about distance learning. We qualitatively analyzed 
the collected data. Our aim was to evaluate the survey and to find out the positive and negative aspects 
of this form of the distance teaching and learning. We were also dealing with an analysis of conditions 
of teaching so that not only students but also teachers are as comfortable as possible. Our goal is also 
to draw attention to the problems related to the need of digital transformation of schools, economics or 
state administration. Digital literacy is one of the basic skills today, and we are still groping for it, because 
we do not yet have a universal plan to deal with this contemporary problem. 

Keywords: Education, distance teaching and learning, digital literacy, survey, pandemic, university 
students and teachers. 

1 INTRODUCTION 
In the second week of March 2020, the Slovak Ministry of Education, Science, Research and Sport 
called on schools and universities not to abandon students who were quarantined at home and to start 
distance teaching.  Consequently, students have been facing a fundamentally altered situation not only 
with respect to their studies but also with their lives as a whole, due to multiple containment measures. 
Lockdowns, restrictions on movement, disruption of routines, physical distancing, curtailment of social 
interactions, and deprivation of traditional learning methods have led to increased stress, anxiety, and 
mental health concerns for learners worldwide. Overall, COVID-19 and the containment measures have 
created unique challenges for psychological well-being. To counteract possible negative outcomes, 
resources must be identified that foster resilience in times of crisis. Therefore, the present research 
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seeks to identify resources that support psychological well-being of students and teachers in higher 
education institutions in this unprecedented situation. 

As universities have to take radical measures and make major efforts to slow the contagion and to better 
understand the virus, they are creating new paths in crisis management. This brings both challenges 
and opportunities to Europe’s universities, particularly in relation to digitalization and digitally enhanced 
learning and teaching, 

The role of higher education institutions in the European Union is not only to impart knowledge but also 
to help the student develop by providing opportunities for personal growth and thriving. In order to enable 
students to become successful, resilient members of society, universities convey a range of transversal 
skills such as complex and autonomous thinking, creativity, and effective communication. Moreover, 
universities are social spaces, enabling social interaction, offering the chance to build networks and new 
friendships, and generating a sense of identity and belonging to the institution. In summary universities 
represent an important developmental context for students to develop and unfold their potentials and to 
experience sense of belonging. The temporal closures of universities due to COVID-19 therefore 
represent an unprecedented challenge for students’ quality of life and thriving. 

“Mathematics, as a cultural phenomenon, only makes sense if those values are also made explicit. I 
have described them as complementary pairs, where rationalism and objectivism are the twin ideologies 
of Mathematics, those of control and progress are the attitudinal values which drive Mathematical 
development and, sociologically, the values of openness and mystery are those related to potential 
ownership of, or distance from Mathematical knowledge and the relationship between the people who 
generate that knowledge and others.” [1,4]. 

The most effective tool in keeping student participation and maintaining access to learning has been 
online courses. While some universities may already have strong online systems, the others may 
struggle under the weight of the demand. University course creators should work closely with their IT 
departments to ensure their programs are able to be supported online. 

With the advent of the pandemic, universities have had to arrange various forms of e-learning in order 
to complete their teaching activities for the 2019/2020 academic year. E-learning delivers content 
through electronic information and communications technologies (ICTs). 

This required the faculty and students to rapidly master the use of learning management systems (such 
as Moodle, Blackboard, Brightspace, Google Education and others) and distance learning 
communication software products (such as Zoom, Adobe Connect, Skype and Teams) to name a few. 

To propose and manage e-learning means working within a complex system, involving not only the 
content to be delivered, but also theoretical models, technological and methodological choices to be 
made, the use and coordination of human resources, and the integration processes of the organization 
adopting e-learning as an additional way to acquire new knowledge and skills. [3,6] 

Students and university staff had to make significant adjustments. Beyond using what to many were 
unfamiliar online media and teaching tools, they also had to adapt to new methods of engagement, 
classroom interaction, teaching practices and student-faculty communication. These unprecedented 
circumstances sometimes led to unusual situations. The management of e-learning activities also 
involves various roles who are involved with its different aspects: administrative, technological, and 
didactic. An e-learning system involves the overall management/responsibility of the system, analysis 
of training needs, path design, teaching management/responsibility for the path, tutoring 
(network/coaching/mentoring/counselling), knowledge/skill of the content, evaluation of the learning and 
training process, in-depth knowledge of the e-learning platform, IT administration of the platform, 
knowledge/skill of the organization’s ICT systems, information retrieval, knowledge management, the 
design and implementation of e-content (graphic story-boarding and multimedia development, didactic 
communication, etc.), an administrative/operational office, monitoring design and management, quality 
analysis, and so on [5]. 

We have to consider that this type of school closure has never happened on this scale before. It will 
require all stakeholders to rethink how education happens during this emergency scenario and beyond. 
Designing the learning experience for students must be differentiated when possible. It is not just as 
simple as putting your course online. Teachers need to think and choose how they can implement a 
learning approach and tools that will best serve their students and pedagogical practice. 

With all the advantages of individualized learning opportunities, it must be considered that self-directed 
and individual learning requires the learner to structure and organize their learning by themselves to a 
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greater extent, and they are required to independently integrate their learning into everyday life. 
Accordingly, academic success in distance education settings has repeatedly been associated with self-
regulated learning competences. It has been shown that the application of self-regulatory strategies 
within web-based instructions can improve learners’ self-efficacy and motivation [2]. The role of self-
regulated learning should therefore not be neglected when it comes to investigating distance education 
in times of COVID-19. 

2 METHODOLOGY 
The main part of this paper is a survey where we asked both teachers and students of The University of 
Žilina many questions about distance learning. We then analyzed the collected data and evaluated the 
survey with the aim to find the positive and negative aspects of this form of the distance teaching and 
learning. We were interested also in the teachers‘ point of view so that not only students but also 
teachers can see as much improvement as possible. Our goal is also to draw attention to the problems 
related to the need of digital transformation of schools, economics or state administration. 

The survey was anonymous and aimed to identify the positive and negative aspects of distance learning. 
The results of the survey will be processed for scientific purposes and its evaluation and analysis could 
help to improve the conditions for distance learning so that both students and teachers are as satisfied 
as possible. 

174 pedagogical staff and 910 students of the University of Žilina took part in the survey. 

2.1 Students 
1 Do you have your own distance learning facility? 
2 Do you have access to the equipment needed for distance learning? 
3 What equipment do you use during distance learning? 
4 If you learn from home, do you have a fast enough internet connection? 
5 How calm is your environment when learning from home?  
6 How much time do you spend on average each day learning online? 
7 How effective is online learning for you? 
8 What software do you use for distance learning? 
9 Do you like distance learning? 
10 Is distance learning stressful for you? 
11 How helpful are teachers during online lessons? 
12 Does distance learning suit you? 
13 Do you like the interpretation of the curriculum that you have during online teaching? 
14 What form of online teaching suits you best? 
15 What do you consider to be the pros of distance learning? 
16 What do you consider to be the disadvantages of distance learning?  
17 What would you change in online learning? 

2.2 Teachers 
1 Do you have access to the equipment needed for distance learning at work? 
2 Do you have your own distance learning facility? 
3 What equipment do you use during distance learning? 
4 What software do you use for distance learning? 
5 If you teach from home, do you have a fast enough internet connection? 
6 You like the technique and software you use in distance learning? 
7 How calm is your environment when teaching from home? 
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8 How well do you manage to maintain a work-life balance while working from home? 
9 Do you like distance learning? 
10 How effective do you think the distance form of teaching is? 
11 What would you change in distance learning? 
12 Is distance learning stressful for you? 
13 How much time do you spend on average online? 
14 What do you consider to be the pros of distance learning? 
15 What do you consider to be the disadvantages of distance learning? 
16 What are your experiences with teaching students in the distance form compared to full-time 

teaching? 
17 How much do your students get involved in communication during class? 
18 Is communication with students during distance learning important to you? 
19 Do you have individual discussions with your students outside of class? 
20 How often do students contact you with problems related to their self-study? 

3 RESULTS 

3.1 Students 
Our online survey involved 910 students of all forms of study, of which 534 were men (58.7%) and 376 
women (41.3%). The most frequent were students aged 20-25, who represented 90.7% of all 
respondents. 

The survey mapped their attitudes and experiences with distance learning in order to identify the basic 
problems they had to deal with. We focused on issues related to, for example: 

- technical support and equipment, 
- work environment, 
- effectiveness of distance learning 
- pros and cons of distance education 
- other information that would help improve the conditions for distance learning. 

In many households, a difficult situation arose during the corona crisis caused by Covid-19. Many 
parents stayed at home working, and at the same time children (students) were being taught online. 
Combining family well-being, household work and schooling responsibilities has cost many a great deal 
of effort. 

In our survey, 831 respondents (91.3%) stated that they do not have to share the equipment needed for 
online learning in the same household. 50 respondents (5.5%) stated that they use their own equipment, 
but it is not technically suitable for them. The remaining 29 respondents (3.2%) surveyed stated that 
they had to share facilities with other family members during the lessons. 

Almost all respondents, i.e. 99.8% had access to the special facilities needed for online learning. Less 
than 0.2% of respondents said they did not have access to their own facilities. This part was probably 
also educated by other forms of distance learning, e.g. by sending assignments. 

Modern technologies in the form of computers, tablets or telephones have become an essential part of 
distance learning. Among the technical devices that students mentioned in the survey as a tool needed 
for online education computers were the most common (desktop computer, laptop), which was stated 
in the survey by 873 students (95.9%). 503 students (55.3%) mentioned smartphone and 65 students 
(7.1%) used tablets as the second most frequently used devices, which could be more problematic from 
the point of view of teaching, either due to the small viewing space of the device or when the students’ 
interaction was needed during teaching. Only 0.1% of respondents mentioned other technical aids, such 
as a printer, scanner or television with an Internet connection. 
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A large number of respondents - 714  (78.5%) stated that they have a high-speed connection at home, 
which we consider a positive result, because a low internet connection can harm the learning experience 
if internet outages occur, or the transmission quality is poor and slow. Low quality internet connection 
was reported by 186 students (20.5%) and 10 respondents (1.1%) stated that they used mobile data 
during distance learning. 

283 respondents (31%) stated that they had a completely peaceful environment for online learning, 31 
respondents (3.5%) stated that the home environment was unsatisfactory, disruptive. A large part of the 
respondents - 593 students (65.2%) stated that although they worked in a quiet environment, they had 
disturbing elements around them, which prevented them from fully concentrating on their learning. 

422 students (46.4%) stated that they spend 5-6 hours a day at a computer or other technical device 
needed for online teaching. 168 respondents (18.5%) answered that they devote 7-8 hours a day to 
online teaching. 320 students (35.1%) spent less than 5 hours a day teaching online. 

Our university has moved teaching to the MS Teams online environment, where students have been 
provided with a virtual online classroom that combines virtual face-to-face connections, tasks, files, and 
conversations into one platform accessible not only on a personal computer, but also on a tablet or 
smartphone. The teaching took place according to the planned schedule, so that the individual subjects 
did not overlap - similarly to the contact teaching. Teams for individual subjects were provided by the 
Rectorate, teachers and students did not create any teams. Students were also automatically assigned 
to teams. The students and teachers worked together practically in real time and provided feedback to 
each other in one place. Of the total number of interviewed students, 99.1% used this program during 
distance learning. As many as 235 students (25.5%) stated that they were comfortable with the distance 
method of teaching, on the contrary, 121 students (13.3%) stated that they did not like this method of 
teaching. 223 respondents (24.6%) stated that this method of teaching suits them on the one hand, but 
on the other hand also involves many personal or technical problems. 

Online learning has great potential in terms of effectiveness. The big transition from a personal way of 
teaching to an online method took place very quickly and, thanks to modern technologies, it took place 
in full force. The school was thus able to provide its students with a full-fledged teaching process. The 
only exceptions were laboratories, where due to preventive measures the teaching process was 
temporarily stopped. More than 622 students (68.3%) consider this method of teaching to be effective. 
The rest of the respondents consider this method of teaching to be less effective, or even ineffective, 
and would welcome a return to the present form of teaching. 

In the survey, we also asked students if this method of teaching suits them. 196 respondents (21.5%) 
stated that this method of teaching suits them very well, 327 respondents (36.2%) stated that this method 
suits them with smaller reservations, the rest would welcome, as described above, a return to full-time 
teaching. 

Some managed the transition from full-time teaching to distance learning without any problems, while 
others felt stressed with this form of teaching. Of the total number of respondents, 640 students (70.4%) 
felt moderate to no stress, the remaining 270 students (29.6%) felt increased or great stress in this type 
of teaching. 

A large part of students was satisfied with the interpretation of the curriculum - 647 (71.1%). 

Each method of teaching has not only its pros but also its disadvantages. Students mentioned these as 
great advantages of the distance form of teaching: 

• home comfort lessons, 
• saving funds for travel, food, boarding schools, etc., 

• saving time, which is associated with moving to school and back, 
• quiet home environment 

• availability of online materials needed for the study, 
• more time eating family, 

• more time to sleep and rest, 
• possibility to run away from the PC in case of need, 

• better access to materials, more time to develop materials, 
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• better concentration on exercises, lectures, in case the lessons were recorded, the opportunity to 
look back 

The most frequently mentioned as cons: 

• lack of personal contact with classmates, 
• lack of personal contact with the teacher, 

• higher demands on students, 
• communication with classmates, physical problem solving in various subjects, lack of practical 

experiments and measurements, 

• feedback from teachers, 
• absence of laboratory measurements, exercises, practical calculations in class, 

• inability to focus on teaching at home, 

• worse video quality of exercises, lectures, 
• less motivation and reluctance to learn in a conscious environment, 

• technical problems such as internet outage, 
• bigger problems by understanding the interpretation. 

When asked about their opinion about what should be changed or improved in the distance education 
most of the students answered “Nothing”, but there were also some suggestions: 

• change the way in which tests and exams are done, 
• more practical examples during the class 

• increase the number of available online study materials, 
• less semestral works, to reduce the time spent in front of the computer, 

• adding laboratory exercises using videochat, online videos with experiments and measurement 
methods,  

• show the laboratory and it’s devices online,  

• recording the lectures, 

• change the duration of classes, 
• more thorough strucuring of class subjects that takes into consideration this new way of 

education, better explanation of subject. 

3.2 Teachers 
Of the 176 university teachers, 101 were men (57.4%) and 75 women (42.6%). There were educators 
of various ages, a large part were teachers up to 45 years (67.1%). 

Almost all respondents, 167 teachers (94.9%), had access to the special facilities needed for online 
teaching. 9 respondents (5.1%) stated that they did not have access to their own facilities. In the time 
when teachers were instructed to work from home due to the deteriorating pandemic situation, 167 
(94.9%) of teachers had access to own suitable facilities, the remaining 9 (5.1%) respondents stated 
that although they had access to the facility, the equipment did not suit them or had to be shared with 
other members of the household. 

Modern technologies in the form of personal computers, tablets, or smartphones have become a 
necessity for the teachers as well. 

Among the technical devices that employees mentioned in the survey as a tool they used in online 
teaching (they could mention more options) personal computers (desktop computer, laptop) were most 
common for 165 teachers (93.8%). The second most frequently used device was smartphone, 35 
teachers (19.9%), and tablet 34 (19.3%). Other devices were for example pen tablet, interactive 
whiteboard, or a visualizer. 
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A large part of the respondents - 149 (84.7%) stated that they had a high-speed connection at home, 
27 teachers (15.3%) stated a low-quality Internet connection. 

A very peaceful environment for online teaching was reported by 73 respondents (41.5%), a peaceful 
environment with minor disruptive effects was reported by 78 respondents (44.3%), and non-quiet, or 
even disruptive environment for work by 25 teachers (14.25%). 

Maintaining a work-life balance has been very challenging for many during work. Combining family well-
being, household work and school responsibilities for children has required almost superhuman effort 
sometimes. Only 34 respondents (9.3%) managed this difficult situation very well. 79 respondents 
(44.6%) managed it well and for 63 respondents (35.8%) it was a difficult task.  

When comparing the distance form of teaching with traditional face-to-face form, 56 teachers (31.8%) 
reported bad to very bad experience. A good experience was reported by 79 teachers (44.9%) and a 
good to very good experience was reported by 41 respondents (23.3%). 

As many as 47 teachers (26.7%) stated that students were very little involved in communication during 
the teaching process, while a more numerous group of 92 teachers (52.2%) stated that students 
communicated with them little to average. Frequent communication and involvement of students in the 
teaching process was mentioned by 37 teachers (21.1%). 

For most teachers, communication with students during distance learning is very important, as stated 
by 119 interviewed teachers (67.6%). It is important, but not very important, for the remaining 55 
respondents (32.4%). 

The daily individual communication of teachers with their students outside of school was mentioned by 
21 respondents (11.9%). 

117 teachers (66.5%) communicate with students often, but not every day and 38 respondents (21.6%) 
reported less frequent or rare communication with students. 

Students and their teachers also had to communicate and deal with problems related to the curriculum 
and self-study. In this context, 16 respondents (9.1%) communicated with their students daily. Not daily, 
but very often students addressed their problems to 100 respondents (56.8%). Less frequent or rare 
communication about problems with students was reported by 60 respondents (34.1%). 

Regarding the time spent daily, 81 teachers (46%) stated that they spend 3-4 hours a day at a computer 
or other technical device needed for online teaching. The remaining 95 (54%) respondents answered 
that they spend more than 4 hours a day teaching online, of which 10 respondents (5.7%) spent an 
average of 8 or more hours a day on a computer. 

As we have already mentioned, the University of Žilina moved its teaching to the online environment of 
MS Teams. Teachers could use only one system for video calls - MS Teams and MOODLE tests, so 
that the student does not have to have more applications installed. They worked together, providing 
feedback to students in one place. Of the total number, 162 respondents (92%) stated that they used 
this program during distance learning. Only 25 teachers (14.2%) stated that they were comfortable with 
the distance method of teaching, on the other side of the spectrum, 21 teachers (11.9%) stated that they 
did not like this method of teaching. The remaining 130 respondents (73.8%) stated that this method of 
teaching suits them on the one hand, but on the other hand it also brings many problems. 

Teachers faced a major challenge during distance learning, to provide their students with a full-fledged 
teaching process that is as effective as possible. They went into online education with full commitment, 
which was also reflected in the positive feedback from students.  

Some managed the transition from traditional teaching to distance teaching without any problems, while 
others felt stressed. Of the total number of respondents, 107 teachers (60.8%) felt no to mild stress, 
while 25 respondents (14.2%) experienced increased to high stress. 

Each method of teaching has its pros and cons.  

Teachers cited these pros of the distance form of teaching: 

• home comfort lessons, 

• saving money for travel, food, etc., 
• saving time, which is associated with moving to school and back, 

• quiet home environment, flexibility, the possibility of reconciling work and private tasks, 
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• safety and health protection, prevention of the spread of the disease, 

• quick organization of meetings, 
• creation of interactive teaching materials, 

• the opportunity to record exercises and lectures to which students can return, 
• higher training rate, 

• wider and more open communication with students, 
• students could devote themselves more to work with information - searching, processing, 

analysis, working more independently, 

• the opportunity to try more students in one day using online tests. 

The most frequently mentioned as cons: 

• lack of personal contact with students, impersonality, 
• problems with feedback from students, their low activity, 

• more complex control of the real involvement of all students in the teaching process, 
• time-consuming preparation of materials, 

• higher time load of teachers, 
• blending private and working life, 

• absence of laboratory measurements, practical exercises, surveys in some, etc. 
• technical problems with the equipment needed for online learning, problems with the network 

connection, 

• increased bureaucracy associated with homework, 

• increased costs with energy consumption when working from home. 

4 CONCLUSIONS 
After the past year, universities will revise their contingency measures. By incorporating online and 
distance learning as crisis response measures, universities can normalize this alternative by anticipating 
future crises. It will also be necessary to maintain a critical approach to pressures from the private sector, 
as educational technology companies and other large technology firms advocate for an increased and 
permanent transition to online education. 

The closure of schools and the transition to distance education due to the pandemic was an 
unprecedented situation in the history of Slovak education. Given the conditions and time 
circumstances, it can be stated that the University of Žilina, managed this situation perfectly. Distance 
education does not have to automatically bring only isolation and the student does not have to be linked 
only to himself. With a high level of study materials and cooperation between the student and the 
teacher, this method of teaching can have a smooth and perfectly planned course. Not to mention the 
distance method of teaching saves not only human but also natural resources, saves time, and therefore 
we currently consider this method of teaching to be a very interesting and promising way of obtaining 
education. 

In summary, COVID-19 has changed the world, and academia is no exception. It has profoundly 
changed the way people interact with each other, the way they work and the way they learn. Universities 
are now realizing that teaching practices will ultimately remain changed for good and never completely 
return to the previous model. 
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Abstract 
The COVID-19 pandemic ravaged the globe, resulting in massive infections and deaths. In the post-
truth age, where irrationality and rumours seem to speak louder than facts, social media has paved the 
way for conspiracy theories, fake news, and misleading evidence to circulate at a breakneck pace, 
fuelled by society's paranoia and confusion. One of the most crucial factors of this phenomenon is the 
low level of media literacy seen in social media users, which provides fertile ground for the spread of 
falsehoods, triggered by the sense of fear of the unknown, which in turn is preyed upon by those who 
want to see their false narratives being disseminated across the online space. Several experts have 
defined the emerging phenomenon as an "infodemic", emphasizing the virality of the spread of 
misleading or manipulated content on social media, as well as the damaging effects it may have on 
people. In this paper, we refer to a specific organised group established in several countries under the 
name of “Doctors for the Truth”. This movement, which was born on Facebook, has caused significant 
social consternation due to its relentless dissemination of misinformation and conspiracy theories as 
well as the negationist nature of its claims regarding the COVID-19 pandemic. Despite being branded 
as a source of disinformation by the media and Facebook, it reflects a growing community of doctors 
and supporters. We present the preliminary results of an in-depth case study analysis of the movement 
and its followers' activities and beliefs. By identifying, by means of categorization, the main themes they 
discuss, the ideas they support, and the emotions present in the group’s narrative, we highlight the 
strategies utilized by the community to develop and sustain a sense of trust among its audience, placing 
them in genuine echo-chambers, while demoting good media literacy habits. This investigation's findings 
contribute to the growing body of literature regarding misinformation on Facebook about the COVID-19 
pandemic. We shed light on just how dangerous a deficient level of media literacy can be as a 
contributing factor to users not being able to distinguish good sources of information from disinformation 
and misinformation, which fosters the growing body of fake news circulating online.  

Keywords: Disinformation; Conspiracy, COVID-19; Doctors for The Truth; Facebook; Hate Speech; 
Media Literacy; Echo-Chamber. 

1 INTRODUCTION  
The phenomenon of the sharing of misinformation and disinformation is not a direct result of the COVID-
19 pandemic, but it is certainly one of its side effects. On top of a pandemic created by a deadly virus, 
the world is also going through an “infodemic”, as characterised by the WHO [1, 2]. Much like the actual 
virus, false or inaccurate information spreads like a wildfire through social media’s fertile ground, 
propelled by the fear, anxiety and uncertainty created by this novel threat. For this reason, an 
unprecedented amount of false or distorted information has been found across multiple social platforms 
like Facebook, YouTube, WhatsApp, Reddit, Twitter, etc. Certainly, the fact that the COVID-19 
pandemic is the first being experienced worldwide during a time where there are such powerful and 
diverse digital socialization platforms, explains why there are copious volumes of (mis)information 
circulating in society. On the other hand, the fact that not a lot is known about the virus, other than it 
poses a serious life-threatening risk to those infected, means that the world is living in global fear of the 
unknown and by the toll of the virus in people’s lives and livelihood.  

As seen in recent literature, negative emotions like the ones mentioned previously can have a 
detrimental impact on individuals’ discernment [3-6], making them more prone to believing and sharing 
false information. Furthermore, one cannot ignore the role of “post-truth” in the creation and sharing of 
false information. In a time where polarization causes a serious impact in societies and their 
democracies, “fake news” (a term made popular during Donald Trump’s presidency, that refers to “(…) 
fake wrong, misguided, or fabricated information” [7-9]) have created a climate of uncertainty and 
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distrust. The serious impact of false information and of the “post-truth” rhetoric is also noted by [10], as 
direct result of the “decline in social capital, growing economic inequality, increased polarization, 
declining trust in science, and an increasingly fractionated media landscape.”  

Accordingly, the authors Au, Ho [11] summarization in the article “The Role of Online Misinformation 
and Fake News in Ideological Polarization: Barriers, Catalysts, and Implications” finds that 
misinformation is caused by a “lack of confidence in traditional media”, “mislead audiences”, as a result 
of clickbait and low levels of literacy (as further evidenced by [12]) and the lack of editorial and quality 
control in social media posts. As pointed out by the authors, this leads to the formation of “echo 
chambers and ideological polarization”, the “compromising of legitimate news outlets” and “damage on 
democratic processes”.  

When misinformation appears in the context of a public health crisis, the impacts can be detrimental 
when it comes to individuals’ attitudes towards prevention of infection. As evidenced by [13], false 
information about COVID-19 “(…) threatens adherence to public health messaging (…)”, but it also aids 
in the spreading of the virus, demoting good social distancing and other health practices and 
recommendations [14-17]. It is, thus, imperative that correct information about the virus and its 
prevention circulates online as a way to effectively combat false perceptions about it, especially when 
coming from respected and trusted sources [18, 19].  

The true peril comes when false, distorted, or misleading information is coming from people who 
represent authority in the medical field, such as doctors, as it has happened in the Facebook page 
“Médicos Pela Verdade – Portugal”. It consists of a community that joins doctors of various fields (e.g.: 
anaesthesiologists, GP’s, and psychologists) in the fight against the Portuguese government and the 
Ministry of Health’s actions and guidelines towards the COVID-19 prevention. In its manifesto, the group 
of doctors affirms itself as “(…) a grouping of doctors of various specialities, of different age groups and 
without any link to any political or religious faction.” It also denounces the “(…) exaggeration by the 
media, which insists on constantly highlighting cumulative figures that do not correspond to the current 
reality and only serve to fuel fear and panic in the population” and denies the efficacy of PCR tests and 
masks. [20] 

This page has been a target of scrutiny from Facebook (who has marked some of its posts as having 
false information), from the media (multiple articles have been written exposing the community for its 
deliberate spread of misleading information [21, 22]) and for from The Portuguese Medical Association, 
a regulatory association dedicated to physicians from various fields of medicine [23-25].  

One of the most troubling aspects regarding the case of the pages “Doctors for the Truth” relies on 
doctors holding an influential social status and position of authority, and when they express their non-
factual beliefs their audiences are naturally subdued to the “authority bias” of attributing greater accuracy 
to their opinion even if it goes against ones better judgement and prior knowledge [26-29]. By identifying 
their core beliefs and the polarization of the group and its audience, we highlight good digital literacy 
habits that can be helpful in fighting COVID-19 misinformation, helping individuals finding good and 
trusted sources of information, while identifying statements that are a result of a person’s opinion and 
that are not based on the most accepted and recognized scientific evidence available at the time. 

Digital literacy as a concept was first described by [30] in 1997, but it has since been updated to better 
adapt to current needs and demands of the digital world. In 2006, [31] described the concept as “(…) 
the awareness, attitude and ability of individuals to appropriately use digital tools and facilities to identify, 
access, manage, integrate, evaluate, analyse and synthesize digital resources, construct new 
knowledge, create media expressions, and communicate with others, in the context of specific life 
situations, in order to enable constructive social action; and to reflect upon this process.” According to 
the citation, the concept of literacy, when applied to the digital sphere, is a complex process that goes 
beyond being able to interpret digital media, but rather includes a skill set required to being fully able to 
use digital media.  

While digital skills are still described as low in European citizens [32], experts argue that they are a 
valuable tools in fighting misinformation [33] and consist of “(…) an indispensable prerequisite for 
education with or through the media” as well as that the ability to recognize the persuasive elements of 
this medium, since “(…) addressing questions about authority, reliability and bias (…)” are critical for 
today’s citizens, especially young ones [34]. 

In the following sections of the paper, we present our methodology, detailing our models for content 
coding and categorization. Then, the research’s results for the coding and categorization of “Sentiment”, 
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“Emotion”, “Themes” and “Associated Belief” are presented. Our findings and their connections to media 
literacy are further explored in the final section. 

2 METHODOLOGY 
This work consists of a case study in which we explore the activity of the organization “Médicos pela 
Verdade - Portugal” and its followers on Facebook. To reach this goal, we base our approach on an 
embedded mixed methods research design, while focusing on the quantitative (deductive) component 
over the qualitative (inductive) one. In the first component, we rely on thematic content analysis, giving 
priority to deduction, by coding content based on already existing models, focusing on a longitudinal 
quantification analysis of categories. The second component (built-in) focuses on the detection of 
COVID-19 beliefs that have not been identified on the chosen literature.  

Our database consists of the entirety of interactions that occurred on the “Médicos pela Verdade -
Portugal” page, between August 2020 and February 2021. Around 34,000 interactions were retrieved 
from the page. Our database is made up of 335 publications from page administrators, as well as 34,176 
messages (comments) from followers and administrators between. Since we are using in-depth 
qualitative analysis, a stratified sample of posts and comments was used. We considered the fourth 
quartile of the posts ranked by total number of interactions they have received (interactions and 
comments), together with all the outliers. Regarding the comments, we selected the first 30 comments 
of each of those posts, in a chronological order, to capture the sense of the discussions. As a result, our 
final dataset subjected to content analysis was composed of 82 posts (24%) and 2460 comments (7%). 
Bellow we present the main stages of our research. 

 
Figure 1. Stages of empirical research 

In the first phase, we proceed to the collection and pre-processing of our data. To do so, we employed 
the use of Buzzmonitor, a software that allowed us to download the entirety of the page’s interactions, 
including the administrator’s posts and comments as well as the audience’s comments. The content was 
downloaded into an Excel spreadsheet where we cleaned the data to what was essential to our analysis. 
The structure of our data consisted of Page ID, Post ID, Comment ID, Reply ID, URL, link, number of 
likes, number of shares, number of comments, number of “Love” reactions, number of “WOW” reactions, 
number of “HAHA” reactions, number of “Sorry” reactions, number of “Angry” reactions, content of the 
interaction, source, author gender, service, sentiment, and tags. 

The second phase is divided into three substages. Here, the content was codified and categorized 
according to models found on scientific literature to analyse the content of the community's interactions 
(posts and comments). MAXQDA was then used for the content analysis of textual interactions, used in 
the determining of the most common subjects, as well as emotions felt and polarization of the 
community. 

Because the data encoding and categorization models were created considering their own contexts, 
those same models needed revision to better suit the needs of our case study. It was at this point that 
the synergies between deduction and induction worked together to achieve models to accurately portray 
the scenario under analysis. Finally, the third stage consists of systematisation, analysis, and discussion 
of results. The model and current results are presented in the following sections. 
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2.1 Models for Content Codification and Categorization 
We use several previously validated content categorization. The models chosen are based on Ekman 
[35] six basic human emotions, as well as the most common COVID-19 themes on Twitter found by 
Chandrasekaran, Mehta [36]. In addition, we have included Guterres [37] hate speech categories, as 
well as Mahoney [38] description of the same concept. We use Shahsavari, Holur [39] work as a 
foundation for detecting COVID-19 the spread of pre-established beliefs in the community. 

Table 1. Model of Codification and Categorization of Data 

Emotions 
Ekman [35] 

Joy; Fear; Anger; Disgust; Sadness; Surprise. 

Sentiment Positive; Negative; Neutral. 

Themes 
Chandrasekaran, 
et al. (2020) [36] 

Source Outbreak; Alternative Causes. 
Prevention Social Distancing; Disinfecting and cleanliness; Wearing a Mask1 
Symptoms  
Spread and Growth Modes of Transmission; Spread of Cases; Hotspots and 

locations; Death Reports 
Treatment and Recovery Drugs and Vaccines; Therapies; Alternative Methods; 

Testing 
Impact on the Economy 
and Markets 

Shortage of Products; Panic Buying; Stock Markets; 
Employment; Impact on Business 

Impact on The Health 
Sector 

Impact on Hospitals and Clinics; Policy Changes; Frontline 
Workers 

Government Response Travel Restrictions; Financial Measures; Lockdown 
Regulations 

Hate Speech 
[37, 38] 

Race; Gender; Sexual Orientation; Religion; Ethnic 
Background; Descent; Colour; Nationality; Cultural; Political 

Political impact 

Associated Belief 
Shahsavari, Holur 
[39] 

- Transmissibility through 5G technology.  
- Bill Gates and the vaccine that aims to limit population growth in the world.  
- The virus originated in culinary practices. 
- Accidental release of the virus from a Chinese laboratory 
- Bioweapon. 
- The virus is not as lethal as the health authorities want to make it look and is as 

dangerous as a common cold. 
- Other. 

3 RESULTS 
In this section, we present the preliminary results of our research regarding the most frequent emotions 
identified in our sample, the distribution of sentiment and the most reoccurring themes in users and page 
admins’ comments. Each of the categories and codes are expressed in terms of frequency, in such a 
way that a single post or comment may be associated to several categories or codes. 

3.1 Sentiment 
Sentiment represents the overall tone of the interactions on this page. All comments on our sample were 
classified regarding their sentiment. Some interactions were classified more than once as they could 
have variated regarding their tone throughout the text, which meant that defining it as only “Positive”, 
“Negative” or “Neutral” would not accurately represent the interactions and their nuanced nature. This 
is that one single message can have several expressions of sentiment, that were recorded. 

 
1 This theme was added to the model by the authors as a result of it being highly prevalent in the community’s discussion. 
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Table 2. Frequency of Sentiment 

Sentiment Frequency % 

Positive 374 52% 

Negative 1275 33% 

Neutral 806 15% 

As seen in Table 2, the most frequent feeling was “Negative”, representing a total of 1275 interactions 
(52%) that were classified as negative in nature, due to their language cues, contexts and intended 
meanings. The second most prominent feeling was “Neutral”. Marked as “Neutral” were all entries that 
could neither be classified as “Positive” or “Negative”. For example, tagging of friends was classified as 
“Neutral”. The overall frequency of this type of interaction was of 33%. Finally, 15% of all interactions 
were classified as “Positive”. Contributions to this number consist of, for example, comments celebrating 
the addition of new doctors to the community. Overall, the digital environment can be characterized as 
predominantly negative. 

3.2 Emotion 
As explained previously, our model for the identification of emotions in comments is based on the findings 
of [35] regarding the six basic emotions found in humans. Contrary to “Sentiment”, not all comments were 
categorized according to the emotion they showed, as in some cases there was no emotion to be found 
or the categories available did not contemplate the emotions portrayed in the interaction. However, more 
than one emotion was identified in several interactions. Results are depicted in Table 3. 

Table 3. Frequency of Emotions 

Emotions Frequency % 

Anger 192 34% 
Sadness 106 19% 
Surprise 5 1% 

Joy 169 30% 
Disgust 20 3% 

Fear 72 13% 

As shown in Table 3, the most commonly identified emotion was “Anger”, representing 34% of all 
emotions, followed by “Joy” (30%), “Sadness” (19%), “Fear” (13%), “Disgust” (3%) and “Surprise” (1%). 
The analysis of “Emotions” coupled with that of “Sentiment” portrays a deeply negative and polarized 
community, especially taking into consideration that “Joy” is the second most common emotion. 

3.3 Themes 
In this section, we present the top five most reoccurring themes related to COVID-19. One interaction 
can refer multiple themes, so the comments in our sample were categorized as many times as needed 
as for the analysis to fully reflect the reality of the discussions. 

Table 4. Top Five Themes: Frequency 

Themes Frequency % 
Prevention 169 27% 

Treatment and Recovery: Drugs and Vaccines 137 21% 
Dissemination and Growth 121 19% 
Treatment and Recovery: Testing 114 18% 

Hate Speech 95 15% 
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The most frequent topics of discussion concerned the “Prevention” of the virus (27%), its treatment by 
means of “Drugs and Vaccines” (21%) and “Testing” (18%) and the spread of cases (Dissemination and 
Growth [19%]). Additionally, instances of “Hate Speech” were also frequently recorded (15%) and are 
currently being analysed as to their content. Overall, the most recurring themes refer to discussions 
related to the operational daily measures aimed at stopping the virus spread and are focused on health 
aspects rather than on governmental, financial, and social issues. These are precisely the aspects in 
which doctors assume higher authority roles. 

3.4 Associated Beliefs 
Associated Beliefs pertains to the theories and notions upheld by the group of doctors and its community 
of followers. As mentioned previously, our model was based on the findings of [39]. In this analysis, we 
seek to understand if the same beliefs identified by [39] are present in the group’s narrative. Not all 
user’s comments referred to specific beliefs, since as see, most refer to operational daily measures. The 
comments in which beliefs were verbalized and discussed were categorized according to their 
references to Shahsavari’s model. Results are depicted in Table 5. 

Table 5. Associated Beliefs: Frequency 

Associated Belief Frequency % 
The virus is not as lethal as the health authorities want to make it look and is as 
dangerous as a common cold 

141 85% 

The virus is a bioweapon 14 8% 

Accidental release of the virus from a Chinese laboratory 0 0% 

The virus originated in culinary practices 0 0% 

Bill Gates and the vaccine that aims to limit population growth in the world 8 5% 

Transmissibility through 5G technology 3 2% 

As demonstrated in Table 5, not all Associated Beliefs found by [39] were identified in our sample. The 
most popular belief is that “The virus is not as lethal as the health authorities want to make it look and 
is as dangerous as a common cold”, thus deauthorising governmental safety regulations and measures. 
This belief makes up to 85% of all beliefs identified. This is followed by the belief that the virus is a 
“Bioweapon” (8%), and that the virus is transmitted via 5G technology (2%).  

4 CONCLUSIONS 
The analysis of the dimensions of “Sentiment”, “Emotion” and “Themes” allowed us to paint a first picture 
of the dynamics of the page “Médicos pela Verdade – Portugal”, based on the audiences’ comments to 
posts, from which we highlight the bellow aspects. 

Firstly, if the overwhelming number of “Negative” interactions in combination with those categorized as 
representing feelings of “Anger” are indicators of a less than favourable environment, the high frequency 
of feelings of “Joy” also shows a very polarized community. The feelings of “Joy” were primarily identified 
in situations where users were complementing the group of doctors that are part of the page. These 
comments were mostly prevalent in posts where it was announced that new members had been added 
to the community. Additionally, there were also comments of support of whatever thesis was being 
defended in the admins’ posts, with special emphasis on the role/impact of the page in a specific user’s 
life. This shows that the community of doctors has found great support on Facebook. 

Secondly, the high frequency of negative emotions, like those of “Anger” and “Sadness”, reveal how 
users feel about the themes discussed. These feelings show how the community feels about preventive 
measures and reveals a tendency of discredit and refusal of compliance with the rules of “Prevention”, 
which frequent hygiene and social distancing, but also towards the vaccines. These negative emotions 
are also in harmony with the opinions of the doctors who are part of the “Médicos pela Verdade – 
Portugal” as they consider the use of masks as being ineffective in preventing the spread of the virus 
and the use of PCR tests as inept tools to diagnosis the virus. 

Thirdly, the predominance of feelings of “Anger” defines the tone of the dialogue/discussions, so much 
that “Hate Speech” is on the top five most frequent categories. This frequency of hateful but, more 
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broadly, negative tone can also be tied to the occurrence of discussions about vehemently affirming 
beliefs such as that of the virus being an weapon utilized against humans [40], that it is not as lethal as 
authorities portraying it to be or that 5G technology is to blame for its spread.   

Having recognized the alignment and support between the group’s opinions and their fans, we get a 
sense of how the group has had an in influence on public opinion, regardless of some of their claims 
having been discredited by scientific evidence and fact-checkers.  

Despite there being a new generation of people who are considered digital natives, there is still a high 
variation of levels of digital proficiency among the users in this group, and critical thinking regarding the 
quality and validity of the information sources is not a common practice, since it is not questioned. This 
is aggravated by the “authority bias” persistently maintained by the doctors managing the community. 
This inability to fully being able to use and comprehend digital media information sources is particularly 
severe in older age groups, who were not born in a time where ICTs were as predominant and advanced 
[41].  

We believe that digital literacy can be a key player in helping users filter the misinformation presented 
in this page as “when people have digital and media literacy competencies, they recognize personal, 
corporate and political agendas (…)” [42]. A few methods have been proposed as valuable ways to stop 
the spread of misinformation through digital literacy. For example, [43] advises that education for 
“information literacy” should start early in a student’s life so when they finally come face to face with 
misinformation they can perform such practices as getting to know how search engine ranking works, 
using critical thinking when it comes to the people one follows on social media and the information one 
obtains there, learning how to identify bots, reading past the headlines before sharing news, seeking 
information beyond what social media chooses to show users and seeking fact-checkers to validate the 
information presented. The author also advises users to learn about literacy skills and concepts and not 
just the tools that prevent misinformation. 

Given that studies have found that “(…) scalable media literacy intervention can decrease the perceived 
accuracy of false news content and help people to better distinguish it from factual mainstream news 
(…)” and that media literacy campaigns can have a positive and effective impact [44], we believe that 
the development of such campaigns targeted at Portuguese users can be an important tool in the fight 
against COVID-19 misinformation on Facebook. 

In this paper we have presented the preliminary findings of an ongoing analysis of a Facebook groups 
of medical doctors who have been persistently spreading conspiracy theories, hate speech and 
disinformation about COVID-19, abusing their authority and compromising the ethical standards of the 
profession. We have also highlighted the need to promote wide-scale measures to improve digital and 
information literacy. This is however an ongoing work, requiring a more detailed analysis which is in our 
short-term agenda. 
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Abstract  
Present research analyzed the relationships among creative self-efficacy, creative self-concept, and 
metaphorical creativity in a sample of Italian adolescents. We hypothesized that self-concept and self-
efficacy will be positively related (H1); metaphorical production will be negatively related to flexibility (H2); 
self-concept and self-efficacy will be positively related to metaphorical production (H3). Differences for 
gender and type of school will be analyzed. Sample: 498 Italian adolescents (271 girls), ranged between 
13 to 20 years, attending humanistic, technical, and scientific Public High Schools of Catania (Sicily, 
Italy).  

Measures: the Self-Efficacy Scale (SES), the Short Scale of Creative Self (SSCS); the Metaphor 
Creation Test (MCT).  

Results: creative self-efficacy was positively related to self-concept. Significant and negative 
relationships emerged between flexibility and production. Positive but weak relationships were found 
between metaphorical production and self-efficacy and self-concept. Girls showed higher levels of 
fluency and production than boys, while boys displayed higher levels of quality in metaphorical 
production than girls. Students attending humanistic schools displayed higher levels of creative self-
efficacy and flexibility than the others, while students attending scientific schools scored higher in 
fluency, production, and quality than the others. The emerged relationships suggested the relevance of 
training on creative self-efficacy and self-concept in developmental age. 

Keywords: creative self-efficacy, creative self-concept, metaphorical creativity, adolescents. 

1 INTRODUCTION 
Present research analyzed the relationships among creative self-efficacy [1], defined as “the belief one 
has the ability to produce creative outcomes” [5, p.1138], creative self-concept [2], concerning the 
perceived ability to solve complex problems by original solutions and the belief that creativity is an 
important element of self-description, and metaphorical creativity referred to the capability of individuals 
to create a great number of original and funny metaphors [3]. 

1.1 Creative self-efficacy and self-concept 
According to Social-cognitive Theory of Bandura ([6], [7]), human actions are determined by self-
influence and self-regulation. In this sense, self-efficacy is a powerful agent that allows individuals to 
have confidence in their capabilities “to mobilize the motivation, cognitive resources, and courses of 
action needed to exercise control over events” [8]. Bandura [9] defined self-efficacy as “people's beliefs 
about their capabilities to produce designated levels of performance that exercise influence over events 
that affect their lives” (p.71). Self-efficacy beliefs influence feelings, though, motivation, and behaviours 
and represent the main agent of people life. 

In the current research we proposed to analyze a specific area of self-efficacy, that is the “creative self-
efficacy”, linked to the perceived ability to be creative, to produce in creative way, and to solve problems 
through new and original routes. It was chosen to use two measures to analyze the creative self-efficacy 
[1] and the creative self-concept [2], respectively. According to the Beghetto, Kauffman, and Baxter’s 
point of view [10], self-efficacy beliefs are linked to particular abilities that predict specific behaviours; 
for example, the perception of creative ideational ability affect creative ideation. As proposed by 
Karwowski and colleagues [2], the dimension of Self-concepts articulated in two main domains: creative 
self-efficacy (CSE) and creative personal identity (CPI). The first is linked to the perceived ability to solve 
complex problems and to apply creative thinking to propose original solutions; the second is referred to 
the belief that creativity is an important element of self-description ([11], [12]). On the light of Karwowski’s 
studies [13], carried out to understand the evolution of self-concept, it is possible to note that the creative 
self-concept is formed at about 10 years of age and the main changes are observed in the transition 
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between late adolescence/early adulthood and medium/late adulthood. In the first period, self-concept 
grows, while in the second one it diminishes. Scholars analyzed differences for gender in perceived CSE 
and in some cases they underlined higher levels in men than woman ([1], [4]). More specifically, men 
tend to overestimate creative self-efficacy, while women underestimate it [4]; similarly, men tend to reach 
higher levels in creative self-perception [14] and self-concept in problem solving [15] than women. 

Creative self-efficacy is considered an important antecedent variable of creativity [16] and several 
studies have disclosed that creative self-efficacy positively predicts creative performance and the 
creation of original and new ideas or products ([17], [12], [18], [19]) as well as mediates the effect of 
predictor variables on creativity [20]. Gong and colleagues [17] found relationships among creative self-
efficacy, creative production, and job performance. Jaussi and colleagues [12] noted positive 
relationships between creative personal identity and creativity at work. Longitudinal studies 
demonstrated that creative self-efficacy predicted creative performance [21] and, similarly, developing 
creative self-efficacy increased creative performance [18]. Positive relationships were established 
between creative self-efficacy and creativity [19], creative self-concept and critical thinking disposition 
[20]. In a recent study with Chinese high school students, Qiang and colleagues [20] found positive 
relations among students’ critical thinking disposition and their creative self-concept and scientific 
creativity. Additionally, in a study with Chinese employees, arranged in subordinate–supervisor dyads, 
Chen and Zhang [22] noted that feedback-seeking behaviour mediates the relationship between creative 
self-efficacy and individual creativity. De Caroli, Falanga, Sagone, and Licciardello [23] pointed out 
significant relationships of Self-concept and its dimensions with metaphorical factors of creativity (except 
for flexibility). Contrarily to the previous findings, other researchers highlighted different results: Matishen 
and Bronnick [24] found no significant correlations between creative self-efficacy and creative 
performance; similarly, Pretz and Mc Collum [25] discovered that performances in creativity tasks were 
related to self-perceived creativity on some specific tasks, but unrelated to global assessments of 
creative self-efficacy. These discrepancies referred to relationships between creative self-efficacy and 
self-concept and creativity could derive from use of different measures for assessing creativity 
performance and self-efficacy. More recently, in a meta-analysis carried out on 41 papers that used 
different measures to analyze creativity, Haase, Hoff, Hanel, and Innes-Ker [26] found that the 
relationship between self-efficacy and creativity was depended on the type of measurement; in detail, 
the authors displayed that self-rated creativity was related higher with self-efficacy than creativity 
measured by means of other measures. Furthermore, Du and colleagues [16] noted that creative self-
efficacy mediates the link between achievement goals and creativity. 

Moreover, recent studies criticized the idea that there are simple positive relationships between self-
efficacy and work-related outcomes and suggested potential negative effects of self-efficacy ([27], [28], 
[29], [30]). On the light of these studies, Lee, Yun, Lee, and Lee [31] proposed a curvilinear association 
between employees’ self-efficacy and creativity and noted evidence of an inverted U-shaped 
relationship between self-efficacy and creativity in a sample of 188 subordinate–supervisor dyads from 
South Korea. This result could confirm that excessive self-efficacy may negatively affect employees’ 
work outcomes. 

1.2 Creativity 
Scholars defined creativity the ability to develop ideas, concepts, and projects featured for novelty and 
originality, and to design something new or even to solve existing problems in new ways ([32], [33], [34], 
[35], [36], [37]). In the framework of multifactorial perspective that described creativity as a multi-
componential process ([32], [33], [38], [39]), Guilford picked out five factors of creativity in terms of 
divergent thinking: fluency, referred to the ability to produce a lot of ideas; flexibility, that is the 
competence to change categories and to pass from a category to another one; originality, linked to the 
ability to find unusual solutions and to provide unique ideas; elaboration, that is the attitude to enrich 
ideas with several details; and evaluation, defined as the sensibility to solve problems by means of the 
analysis and selection of good ideas. 

Recently, another way to analyze creativity has been proposed by Primi ([40], [3]), measuring the 
people’s ability to create a great number of original and funny metaphors. Metaphor is a figure of speech 
in which a word or phrase literally indicating one kind of object or idea is employed in place of another 
to suggest a likeness between them. So, metaphor is a meta-semantic ability in which we use words 
diverging from their usual meanings to describe one idea as similar to another otherwise unrelated idea 
([41], [42]). Therefore, implying the ability to find similarities among apparently unrelated concepts, the 
production of metaphors requires a creative action [37]. In detail, Primi [40] proposed a measure 
functional to assess the ability to create metaphors, and the following factors of metaphorical creativity: 
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fluency, concerning the ability to produce a great number of ideas; flexibility, denoting the ability to 
change categories and to pass from a category to another one; production, regarding the number of 
correct metaphors; quality, considered as the ability to find equivalent or parallel relationships across 
different domains (equivalence-quality) and to think unusual and unconventional associations among 
stimuli (remoteness-quality). Primi discovered that quality has a small negative correlation with fluency 
and was moderately related to the production and highly related to flexibility. On the contrary, De Caroli, 
Falanga, Sagone, and Licciardello [23] noted that quality of metaphors seems to be unrelated to other 
factors and that fluency and production were positively related, while fluency and production were 
negatively related to flexibility. In a recent study carried out with adolescents attending high schools, 
Belmonte-Lillo and Parodi [43] found statistically significant differences for gender in elaboration factor 
in favour of the girls; so, girls displayed significantly higher levels in development, complexity, and detail 
of a production or idea than boys. 

On the light of these contributes, we analyzed the relationships among creative self-efficacy, creative 
self-concept, and metaphorical creativity and observed gender and type of school differences in these 
psychological dimensions. 

2 METHODOLOGY 
The main purposes of the present study were: 

1 to explore relationships among creative self-efficacy, self-concept, and factors of metaphorical 
creativity. We hypothesized that: 
(H1) self-concept and creative self-efficacy will be positively related; 
(H2) metaphorical production will be negatively related to flexibility; 
(H3) self-concept and self-efficacy will be positively related to metaphorical production. 

2 to analyze differences for gender and type of school (humanistic, technical, and scientific high 
schools) in creative self-efficacy and self-concept and metaphorical creativity. 

2.1 Sample 
Four hundred and ninety eight Italian adolescents (227 boys and 271 girls) aged between from 13 to 20 
years of age were randomly recruited from humanistic, technical, and scientific Public High Schools in 
Catania (Sicily, Italy). Adolescents participated in small groups during school time. Parental consent 
was requested and obtained for the underage student participation to the research before starting data 
collection. Researchers followed the ethical code for Italian psychologists (L. 18.02.1989, n. 56), the 
ethical code for psychological research (reviewed in March 27, 2015) by Italian Psychologists 
Association, and DL for data privacy (DLGS 196/2003). 

2.2 Measures 
Self-Efficacy Scale (SES)[1] was used to measure creative self-efficacy. SES consisted of three items, 
e.g., “I have a good imagination” (Cronbach’s alpha=.69), each evaluable with a 5-point Likert-type scale 
from 1 (equal to ‘absolutely false’) to 5 (equal to ‘absolutely true’). 

We used the Short Scale of Creative Self (SSCS) [2] to measure the self-concept and its dimensions: 
the Creative Self-efficacy (CSE) and the Creative Personal Identity (CPI). The SSCS consisted of 11 
items evaluable in a 5-point Likert-type scale (from 1=definitely not to 5=definitely yes): 6 items assess 
the CSE (e.g., “I know I can efficiently solve even complicated problems”)(Cronbach’s alpha=.74) and 5 
items measure the CPI (e.g., “I think I am a creative person”) (Cronbach’s alpha=.73). 

In order to evaluate the levels of metaphorical creativity, we used the Italian version of Metaphor 
Creation Test (MCT) ([3],[40]), proposed by De Caroli, Falanga, Sagone, and Licciardello [23]. It is a 
paper-pencil test consisting of 9 items stimuli, e.g.: “The camel is a ________ of the desert” and “The 
horn is the ________ of the car”. Participants were shown two examples as models of the type of 
responses that were expected. For each stimulus, adolescents were asked to create from one to four 
original metaphors, avoiding simple or common associations, and to provide a detailed explanation 
describing the underlying analogy. The content analysis of answers was carried out both for metaphors 
and explanations given by participants. Independent judges (university students adequately trained) 
scored each response together with the explanations that subjects gave. Furthermore, expert 
researchers analyzed the mean of metaphors and the explanations in a small group setting and then 
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evaluated the dimensions of fluency, flexibility, production, and quality of metaphors. Methodologically, 
only if the inter-groups evaluation of scores (university students and experts) was highly converging, 
then authors proceeded with analysis of the obtained data. According to Primi [3], the following criteria 
must be applied for the scoring: 

• fluency is scored summing the overall number of responses provided by students; 
• flexibility is computed as the number of shifts in response categories for each item; scores are 

evaluated on a 4-point rating scale (from 1 to 4).  

• quality, referred to the ability to produce correct and remoteness metaphors, is assessed with a 
4-point rating scale (from 0 to 3). We assigned “0” point to responses that could be not considered 
a real metaphor; “1” point to responses given as correct metaphors in relation to the criteria of 
adequate equivalence and average remoteness; “2” points to responses considered as correct 
metaphors that demonstrate a higher level of remoteness; finally, “3” points to responses 
considered as correct metaphors that show an exceptionally high level of remoteness and display 
humoristic traits. 

• production, which coincides with the quantity of produced metaphors, is obtained counting up the 
number of real metaphors (that is, all responses with one or more than one score in quality). 

2.3 Data analysis 
The examination of the statistical significance of results was carried out using the SPSS 20.0 software 
(Statistical Package for Social Science), by means of t-Student, Multivariate Anova, and linear 
correlations. Gender and type of school (humanistic, technical, and scientific schools) were used as 
independent variables, while Self-concept, self-efficacy, and factors of metaphorical creativity as 
dependent variables. 

3 RESULTS 

3.1 Relationships among self-concept, creative self-efficacy, and factors of 
metaphorical creativity 

In relation to H1, results displayed that creative self-efficacy is positively related to self-concept and its 
components (Table 4); so, the more the adolescents positively evaluate their imagination and ability to 
come up with new or good ideas, the more they perceive themselves as able to solve complicated 
problems and to apply creative thinking to propose original solutions and believe that creativity is an 
important element of self-description. Also, strong relationships are noted between CPI and CSE (r= 
.72, p<.001). 

Table 1. Linear correlations between self-concept and creative self-efficacy: total sample 

Variables 
Self-efficacy 

r p 

Total self-concept .60 < = .001 

CPI .56 < = .001 

CSE .56 < = .001 

In reference to correlations among metaphorical creativity factors (H2), significant and negative 
relationships emerged between flexibility and production (r= -.29,p<.001). It means that the more the 
adolescents produce correct metaphors, the more they draw inspiration from the same semantic field. 
Significant but weak relationships were observed between metaphorical production and Self-efficacy (r= 
.19, p< .001) and self-concept (r = .27, p< .001) and its dimensions, CPI (r = .27, p< .001) and CSE (r = 
.24, p< .001)(H3). So, the more the adolescents produce correct metaphors the more they perceive 
themselves as able to solve complex problems by means of original solutions, believe that creativity is 
an important element of self-description, and provide a positive evaluation of their imagination and ability 
to come up with new or good ideas. Very small relationships were noted between production and quality 
(r = .12, p< .001). 
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3.2 Self-concept and self-efficacy, differences for gender and type of school 
In general, adolescents show scores on the average in creative self-concept (M = 3.33, SD = .59) and 
its dimensions CPI (M = 3.44, SD = .65) and CSE (M = 3.24, SD = .61). Likewise, adolescents display 
levels on the average in creative self-efficacy (M = 3.50, SD = .68). No differences for gender in creative 
self-concept and self-efficacy emerged. In reference to type of school, it was noted that students 
attending humanistic schools display higher levels in creative self-efficacy than the others (Table 2). 

Table 2. Self-efficacy - Differences for type of school: total sample 

 Type of 
school Mean (SD) F p 

Self-efficacy 
humanistic 3.61 (.64) 

5.399 .005 technical 3.38 (.75) 
scientific 3.56 (.63) 

3.3 Metaphorical creativity, differences for gender and type of education 
Descriptive analyses pointed out that students show lightly higher levels in fluency, production, flexibility 
[44][3], and quality [44] than those found in previous research (Table 3). 

Table 3. Metaphorical creativity factors: total sample 

Metaphorical creativity factors Mean (SD) 

Fluency 14.30 (6.38) 

Production 12.58 (6.30) 

Quality 1.22 (.40) 

Flexibility .97 (.18) 
 

In reference to gender, significant differences emerged: girls showed higher levels in fluency (Mboys= 
13.43, SD = 6.68 vs Mgirls = 15.03, SD = 6.71) (t (496) = - 2.653, p = .008) and production (Mboys= 11.92, 
SD = 6.03 vs Mgirls = 13.14, SD = 6.48) (t (496) = - 2.166, p = .03) than boys while boys displayed higher 
levels in quality (Mboys = 1,27, SD = .35 vs Mgirls = 1.17, SD = .43) than girls (t (496) = 2.688, p = .007). 

Respect to type of school, it was noted that students attending scientific schools scored higher in fluency, 
production, and quality than the other students, whereas students attending humanistic schools 
obtained higher levels in flexibility than the others (Table 4).  

Table 4. Metaphorical creativity factors - Differences for type of education: total sample 

Metaphorical creativity factors Type of school Mean (SD) F p 

Fluency 
humanistic 13.53 (6.27) 

18.789 < .001 technical 12.61 (6.61) 
scientific 16.68 (6.59) 

Production 
humanistic 11.41 (5.18) 

38.808 < .001 technical 10.50 (6.00) 
scientific 15.71 (6.26) 

Quality 
humanistic .93 (.54) 

78.403 < .001 technical 1.26 (.22) 
scientific 1.42 (.22) 

Flexibility 
humanistic 1.03 (.27) 

12.461 < .001 technical .93 (.13) 
scientific .97 (.11) 
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4 CONCLUSIONS 
The results showed that creative self-efficacy is significantly and positively related to creative self-
concept and its components. It meant that the more the adolescents positively evaluated their 
imagination and ability to come up with new or good ideas, the more they perceived themselves as able 
to solve difficult problems and to apply creative thinking to propose original solutions and they believed 
that creativity is an important element of self-description and vice versa. Moreover, the components of 
creative self-concept, CPI and CSE, are very strictly related: the more the adolescents perceived 
themselves as able to solve complex problems and to apply creative thinking to propose original 
solutions, the more they thought that creativity is an important element of self-description. 

Analysis of relationships among metaphorical creativity factors underlined significant but negative 
connections between flexibility and production; in other words, the more the adolescents produced a 
great number of correct metaphors, the more they drew inspiration from the same semantic field.  

Additionally, metaphorical production and Self-concept and its dimensions and Self-efficacy were 
moderately related. More specifically, production affected both CPI e CSE; in this sense, the capability 
to produce correct metaphors influenced the perception to be capable to solve complicated problems 
by means of original solutions, and belief that creativity is an important element of self-description. 

In reference to gender differences, there were no differences between boys and girls for creative self-
concept and creative self-efficacy. These results were consistent with previous research in which weak 
relationships between gender and creative self-concept and creative self-efficacy were noted [45]. 
Respect to metaphorical creativity, consistently with previous research [43], girls showed higher levels 
than boys in fluency and production, while boys displayed higher levels than girls in quality. 

Respect to type of school, students attending humanistic schools displayed higher levels in creative self-
efficacy than the others. Furthermore, students attending scientific schools scored higher in fluency, 
production, and quality than the others. Differently, students attending humanistic schools obtained 
higher levels of flexibility and displayed higher levels of creative self-efficacy than the others. 

The emerged relationships suggested that, especially in developmental age, promoting raining on 
creative self-efficacy and self-concept could improve the ability to produce creative metaphors. Future 
research could analyze the connections between metaphorical creativity and creative self-efficacy and 
self-concept in other developmental periods and the effects of specific training on these dimensions. 
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ADAPTING AN ACCOUNTING COURSE TO THE PANDEMIC CONTEXT

H. Costa Oliveira

Polytechnic of Porto (PORTUGAL)

Abstract

The Coronavirus’s worldwide pandemic challenged every economic and social organization, including
higher education practices. Schools had to adjust, upon unadvised face-to-face classes, with imaginative
solutions to carry on with teaching, while concerned with pandemic developments. This paper aims to
describe how a course of business simulation based on information systems, included in a higher
education degree in accounting, adjusted to these challenges. It also aims to analyse the student’s
perception of the adjusted educational process. It describes the authors’ analysis and short interviews
with 102 students (representing 39% of the enrolled students) in the first academic semester of
2020/2021 (between September and February). Several changes were implemented in response to the
pandemic constraints: classes were split in half; students alternated between face-to-face and online
classes (via zoom); during face-to-face classes assistance was carried out through VNC Viewer and with
the support of computer telephony integration, avoiding physical displacement; transfer of accounting
documentation was made digitally. These efforts were rewarded as they generated well-being,
confidence, and security amongst the students. They preferred the mixed model developed when
compared to remote learning, despite pandemic risks. The study contributes to accounting education by
presenting an effective and speedy adaptation of a very hands-on course. Overall, the depicted teaching
adaptations enabled the development of skills regarding digital technologies and online communication
and presentations, which prepare students for the new business context. Others were also addressed
such as the ability to manage different tasks, work under pressure, decision-making or compliance with
deadlines. Some very important humanistic skills, such as solidarity and resilience, crucial to a sane
economic and social environment, were fostered throughout the semester.

Keywords: Accounting, business simulation, covid19, digitization, higher education, information systems,
skills.
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ARE INTERNATIONAL PROJECTS ABLE TO PROVIDE EFFECTIVE 
EDUCATION TOOLS? EXPERIENCES IN HIGHER EDUCATION 
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Abstract 
The flipped classroom and gamification have been identified as important education methods, as they 
improve the level of motivation and engagement of students. The use of the flipped classroom technique 
has enabled teachers to extend their presence outside the classroom. It encourages students to 
dedicate their own study time to the development of the required hard skills to contribute to in-class 
problem solving and project development activities, for example. Gamification is the practice of applying 
game design elements and concepts to non-game situations. It can also be described as a collection of 
activities and processes that use or apply the characteristics of game elements to solve problems. 

In this paper, we present two international projects, ELSE - Eco/logical Learning and Simulation 
Environments in Higher Education and YBS – Your Business Success, and its main contributions to 
flipped classroom and gamification approaches. ELSE project establishes and disseminates a plan for 
achieving the overall European goal of redesigning higher education and promoting Bologna principles' 
implementation across Europe. The aim is to create an integrated curriculum in which academic content 
is delivered concurrently with, and enhanced by, the development of digital age-appropriate 
competencies and transversal skills. YBS is a project with the main purpose of developing creatives 
solutions to help aspiring entrepreneurs and micro and small business owners/managers create realistic 
and performance-focused business plans. This can be done by developing a new digital business 
planning platform and methodology, as well as a new VET course and learning materials.  

The feedback from higher education students who tried out the tools of both projects was very positive, 
confirming that new education tools, especially associated with flipped classroom and gamification, are 
effective in the teaching-learning process and increase students' engagement and motivation levels. 

Keywords: International projects, YBS, ELSE, Flipped Classroom, Gamification, Engagement, 
Motivation, Higher Education. 

1 INTRODUCTION 
Over the last years, the flipped classroom and gamification have been described as effective educational 
strategies because they increase students' motivation and engagement.  
Teachers can now expand their presence outside of the classroom thanks to using the flipped classroom 
technique. It allows students to devote their own study time to developing the necessary hard skills, 
such as problem-solving and project development, to contribute to in-class problem solving and project 
development activities. The method of applying game design elements and principles to non-game 
contexts is known as gamification. It can also be described as a set of activities and processes that use 
or apply game element characteristics to solve problems. 
This article presents the contribution of two international research projects, ELSE – Ecological Learning 
and Simulation Environments in Higher Education and YBS – The Business Success, to flipped 
classroom and gamification approaches. The ELSE project develops and disseminates a strategy for 
achieving the ultimate European aim of redesigning higher education and fostering Bologna concepts 
adoption across Europe. The objective is to implement an integrated curriculum through which academic 
content is provided simultaneously and enhanced by advancing digital age-appropriate competencies 
and transversal skills. From this project, we will present educational experiences using two tools, EVOLI 
and ECORE, two tools further explained in section 2.2. 
YBS is a project with the primary goal of creating new ways to assist young entrepreneurs and micro 
and small business owners/managers in developing practical and performance-focused business 
strategies. This can be accomplished by creating a modern interactive business strategy tool and 
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approach, as well as a new VET course and learning materials. From this project, we will present the 
YBS web platform.  
The paper is divided into five sections as follows. The present section introduces the study. In the first 
part of section two, a brief literature review about the flipped classroom approach and gamification is 
presented. In the second part of section two, ELSE and YBS international projects will be presented 
very briefly, together with the tools used in the pedagogical approaches. In the third section, the 
methodology of the research will be offered. The fourth section presents the results of using the tools 
developed within the international projects. The discussion will be presented in section five and the last 
section will address the main conclusions of the study. 

2 LITERATURE REVIEW 

2.1 Flipped classroom and gamification 
The flipped classroom pedagogical approach is being used more and more in higher education. The 
purpose of this approach, which is complementary to traditional lectures, is to give the students the 
autonomy to prepare themselves at home with some materials and then going to the classes to clarify 
their doubts and to overcome difficulties. According to Bishop and Verleger (1), the flipped classroom is 
a recent pedagogical approach that uses asynchronous video lectures as homework and constructive, 
group-based problem-solving exercises in the school. One example that becomes even more used 
during the pandemic time is videos to explain some contents. Students see the videos at home and 
return to school (or online classes) with some doubts that teachers can clarify (2). Flipped classroom 
approach has demonstrated its benefits on students’ performance, especially in terms of engagement 
and motivation levels. In a study among university students, Thai et al. found that self-efficacy beliefs 
and intrinsic motivation were improved by studying in a flipped classroom environment. These results 
indicate that using a flipped-classroom environment to improve students' learning performance may be 
a viable option (3). Even when the teaching objectives are not significantly changed with flipped 
classroom approach, it is possible to verify positive changes in the students’ attitudes. In a study about 
the usage of the flipped classroom approach in a multimedia course, Oliveira (4) found that flipped 
learning did not have a significant effect on either the achievement of the expected teaching goals or 
the grades of the students, but the study demonstrated relevant patterns on students’ behavior. 
Gamification is becoming more and more popular in higher educations as students from a younger 
generation are becoming higher education students. Digital-born students are much more receptive to 
games, especially those involving electronic devices, than older students. The concept of gamification 
is known as using game elements in non-game contexts (5). Gamification aims to transfer the 
entertaining elements of games – fun, play and challenge – and apply them in real situtations (6). When 
it comes to conceptualization, there are some fighting arguments among different authors. For example, 
Klabbers (7) defends that “serious games” may not be playful, as they concern the execution of work, 
so as a consequence, both terms should be separate. On the opposite side, Clapper (8) disagrees with 
the idea that the terms playful and serious games need to be different because while a game has serious 
outcomes that can have positive and even life-changing benefits, it is also delightful. For this author, 
serious games have a distinct feature: one of the primary purposes is to teach professionals or life skills 
or experiences. But while they are entertaining, instructive, useful, and enjoyable, serious games also 
serve a primary purpose, that of educating, training, and informing. In an in-depth critical literature 
review, Ahmed and Sutton found that game base learning experiences drive personal change and 
transformation. This is accomplished by cultivating a positive mindset toward the task, as well as 
encouragement to succeed and continuous motivation through participant commitments (9). 
Gamification can also include simulation-based experiences, in which topic there has been an increase 
in the number of studies over the last years. Hallinger and Wang (10) found that 90% of the studies were 
published after 2000. Additionally, these authors realized that the literature is highly concentrated in 
Anglo-American-European societies, and management education is one of the most studied areas. 
There are several gamification solutions and some of them can be performed through the use of web 
platforms, such as Kahoot. Kahoot is an online platform that has free and paid versions. Even with the 
free version, it is possible to build quizzes that can be part of a game similar to a questionnaire. This 
platform can motivate students to study difficult and challenging topics in order to perform well during 
the game. These results are not only positive for students but also for teachers. In a study made among 
high school students and teachers, Jones et al. (11) realized that the use of Kahoot had a positive impact 
on the students and teacher, as the study was more enjoyable than with traditional lectures. Göksün 
and Gürsoy (12) found that Kahoot can also be used as a formative assessment tool based on academic 
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achievement and student engagement in learning contexts. Their study has shown that when compared 
to the control group, the activities gamified with the Kahoot application had a more positive impact on 
academic achievement and student engagement (12). In higher education, gamification is being studied 
over the last years, and results pointed out an increase in the level of engagement and motivation among 
students. Nevertheless, gamification is also used in vocational and educational training. For example, 
Palmquist (13) studied the use of gamification in employee training and found some difficulties when 
designing and implementing the solution to the client. Some patronal entities still have a preconceived 
notion of gamification (13). 
Gamification and flipped classroom are very often used interconnectedly. For example, these 
approaches are used among teacher training in order to innovate within their own classes. In a recent 
study, Gómez-Carrasco et al. (14) found that the use of these approaches was very well evaluated by 
participants. The experience has shown how commitment and motivation can increase if we combine 
flipped classroom and gamification approaches with technological resources and mobile connections 
(14). The use of both approaches simultaneously seems to be very effective, as also demonstrated in 
the study of Zainuddin (15). This author compared the learning outcomes and engagement of students 
in a gamified flipped classroom to a non-gamified flipped classroom approach. The findings of this study 
show that students had a positive attitude toward perceived competence, autonomy, and relatedness, 
that they performed better, and that they were able to obtain good results on the exams. Additionally, 
the study has shown that the gamified flip-class environment boosted motivation and engagement. 
Students were particularly motivated to compete with and beat other students during gamification 
exercises by earning as many points and badges as they could. From a qualitative analysis through 
interviews, the study revealed four key themes: i) pre-class learning motivation, ii) pre-class 
competitiveness, iii) students' learning autonomy, and iv) students' social engagement (15). That being 
said, we move on to the presentation of international research projects. 

2.2 International research projects  
International research projects have an important role in helping to prepare students for the job market. 
This can be done through the provision of specific training or through the innovation of education tools. 
For example, the Creative Internprize Project provided training materials that allowed to development of 
technical and soft skills, especially for students from creative areas (16). In a more comprehensive 
approach, the YBS – Your Business Success project prepared future entrepreneurs regardless their 
area of education (17). The contribution of international research projects can also be related to the 
improvement of methodological approaches. The Entre4Future project helped to identify some gaps in 
the business simulation teaching and helped their students to develop entrepreneurial skills (18). The 
ELSE project provided some tools to improve education, especially in higher education (2). The 
international projects that are considered for our study are YBS and ELSE  
The ELSE international project, available on http://www.elseproject.eu/, was developed in order to apply 
some of the ideas of the Bologna Process in all European countries. One of the intellectual outputs that 
emerged from this project was a web tool called EVOLI, available on https://evoli.altervista.org/. This 
tool enables students to tag YouTube videos. This process allows the feedback from students in 
particular parts of the contents that are provided. Feedback about the student’s level of understanding 
can be very important for the teacher. In this case, the teacher can reinforce the teaching on the topics 
that students have more difficulties with. The process of tagging the video by students can be done at 
home, which is an example of the flipped classroom. Another tool provided by the ELSE project was the 
ECORE platform, available on https://else.entropylearningplatform.it/. This is a gamification tool in which 
it is possible to create a particular serious game. In our study, a management accounting game was 
created using this tool. 
YBS international project, available on https://www.ybsproject.com/, was developed in order to give 
beneficiaries the skills for being successful entrepreneurs. During the development of the project, some 
intellectual outputs were produced. Among them, there was a training program, a best-practice 
handbook, and a web platform for planning the business. This platform, available on 
https://app.ybsproject.com/, enables participants to plan and organize their own business 
complementing the knowledge provided during the training. This platform, which was used within the 
flipped classroom approach, gave an important contribution during the training activity as participants 
had the opportunity to apply their knowledge at home using the web platform. 
In this paper, we will focus on the contributions of the ELSE and YBS projects with specific tools. As 
previously mentioned, the ELSE project provides a video tagging tool called EVOLI that enables 
students to tag videos (2), and ECORE that enables the creation and use of serious games. YBS project 
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provides a web platform for planning the business. This web platform and EVOLI enable the expansion 
of the flipped classroom methodology by giving the teacher and the student the opportunity to improve 
the learning process. 

3 METHODOLOGY 
The main objective of this paper is to present the contributions of two international research projects, 
ELSE – Ecological Learning and Simulation Environments in Higher Education and YBS – Your 
Business Success to the flipped classroom and gamification. To meet this objective, in this paper, we 
used a mixed approach, with both qualitative and quantitative methods. Using mixed methods research, 
which involves collecting and integrating qualitative and quantitative data in a single project, allows 
achieving a complete understanding of the phenomenon being studied (19,20). This type of approach 
is used in several areas, including accounting (21). 
In this study, we collected qualitative and quantitative evidence from management accounting students 
of the graduation of Accounting and Administration of ISCAP – Porto Accounting and Business School 
of the Polytechnic of Porto, during the academic years of 2019-20 and 2020-21. We used flipped 
classroom and gamification methodologies in three different research experiences. Two of the 
experiences concerned flipped classroom and the last one was about gamification. 
Experience 1 – It was about the flipped classroom approach, and we used the EVOLI tool. As said 
before, this tool consists in the possibility of the student to comment a video whether it is created by the 
teacher or just a video found on the internet. Students watch the video and say if they understand its 
content or not. At the end of the experience, students had to fill in a questionnaire about their impression 
of using the tool, more specifically about what they liked best, what they liked least and a general opinion. 
17 students provided feedback about. 
Experience 2 – This was also about flipped classroom approach and the use of the YBS web platform. 
In this situation, students were invited to use the platform, to create a company and perform the 
necessary steps such as deciding about the mission and vision, organigram, managerial and financial 
aspects, just to name a few. After using the platform and having accomplished the tasks, they were 
invited to give their feedback, especially about their satisfaction in using the platform and about 
platforms’ functionality and design. A 4 points scale was used for the answers: 1 = not satisfied at all / 
not easy at all up to 4 = very satisfied / very easy. We collected 72 responses.  
Experience 3 – This was about gamification and the use of the ECORE tool. The use of this tool was 
related to management accounting topics, more specifically about budget planning. At the end of the 
experience, students had to fill in a questionnaire about their impression about the tool, more specifically, 
about what they liked best, what they liked least and a general opinion. In this case, students 39 provided 
qualitative feedback about the experience. 
As the purpose of this paper is not describe each experiment per se but to present the feedback and 
lessons learned from all the situations, we will not present the results in an atomized format but in an 
aggregated way. To analyse students’ feedback, we applied the content analysis, and the following 
categories emerged: i) interaction and feedback; ii) knowledge consolidation; iii) customized class. 

4 RESULTS 
In this section, we will present the results from the three experiences previously mentioned. The results 
from the evidence collected are both in qualitative and quantitative terms. Firstly, we will present the 
results from the flipped classroom experiences through the use of the EVOLI tool and the YBS web 
platform. And then, we will present the results from the gamification experience through the use of the 
ECORE tool. In the situations we cite students’ feedback, we will use the word Student followed by a 
number to preserve their anonymity; for example, “Student 1”. 
In terms of the EVOLI tool, students were very enthusiastic. Quotes such as “very useful and adequate” 
or simply “very good” demonstrate their interest in using new educational tools. To analyze students’ 
feedback, we applied the content analysis, and the following categories were defined: 1) interaction and 
feedback; 2) knowledge consolidation; 3) customized class.  
The fact students can give feedback and interact within the tool gives them the possibility to be an active 
element in the learning process. Several students mentioned as very important for them the option of 
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interaction, making comments, and giving feedback any time during the video. There was a student that 
affirmed:  

“I found it interesting that throughout the viewed content, we could leave feedback on the 
parts we understood better and those we didn't understand so well. I also found it to be a 
good learning tool.” (Student 3) 

Secondly, knowledge consolidation was highly valued by students. Even after a class, they could use 
the tool to review materials and to consolidate some of the contents in which they had more difficulties. 
Quotes such as “it was an added value for my study” or “it was very good for forcing us to review the 
material given in class” are examples of this idea. A student said: 

“I think more teachers should adopt this kind of tool in their classes. It makes the subjects 
much more appealing and helps a lot in learning.” (Student 5) 

Finally, students valued the fact that the EVOLI platform could be used almost like a customized class. 
There was a student that referred:  

“It is a great study tool because it allows the consolidation of knowledge. The strong point 
of this tool is that you can view the exercises as many times as you want, without limit. I 
would say that it is equivalent to a one-on-one class.” (Student 13) 

The results about the use of the YBS web platform were very positive. A high percentage of participants 
were very satisfied with the platform in particular with its design. Of 72 respondents, 73,6% have chosen 
the highest level of satisfaction, which was 4 out of 4. Even in terms of the platform's functionality, most 
participants (54,2%) found the YBS platform highly functional. This is in line with the responses about 
the easiness of creating a company in the application. More than 50% of the participants found it very 
easy. This leads to the conclusion that it is possible to use the platform autonomously in complement to 
the in-class training, making it an adequate flipped classroom tool. 
The results from the gamification experience using ECORE were excellent. The use of this tool was 
related to management accounting topics, which are typically not easy to understand. Nevertheless, the 
tool was recognized as innovative and adequate for online classes. To analyse students’ feedback, we 
applied the content analysis, and the following categories were defined: i) Highly engagement; ii) 
Motivation; iii) Interaction; iv) Similarity to the real world; v) Practical application of knowledge and vi) 
Funny learning. 
As demonstrated previously in the literature review, gamification experiences lead to a high level of 
student engagement. The use of ECORE confirmed this idea. Students repeatedly mentioned words 
such as “engaging,” “surrounding,” or “involvement”. This high engagement makes students think they 
were in a real situation, as a student affirmed: 

“I liked it for the fact that it allowed me to have a strong engagement, feeling that I was 
making decisions in a real company.” (Student 23) 

Several students revealed that the use of this tool motivated them to study more. Some quotes referred to:  
“Motivates shows the subject matter in practice.” (Student 32) 

“Learning in a different and more motivational way.” (Student 24) 

“I liked this experience. A way to motivate students and learning.” (Student 37) 

“I liked it very much. It motivates me to study.” (Student 18) 

The interaction, which was also valued in the flipped classroom experiences we presented, is also 
frequently valued when it comes to learning methodologies. The student assumes a more active role in 
the teaching-learning process. That was what happened in this experience. Some students said: 

“I liked the interactive way it led to reasoning. It would be funnier if it resembled escape 
games in which the value of the right answer unlocked other clues.” (Student 26) 

“I liked the interaction with the characters.” (Student 29) 

The proximity with real situations is sometimes a high challenge for teachers when preparing classes 
and delivering them. Students give a very high value to this element, as we can see by some responses 
about ECORE experience: 

“I liked the proximity / 
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Some students compared very positively this experience with other ways of delivering the educational 
contents, as we can see by the following citations: 

“I liked the fact that it shows reality better than conventional exercises.” (Student 30) 

“It should be used (real situations) more and more in teaching.” (Student 19) 
The practical application of the knowledge was also valued by students, which is in line with using 
gamification tools to deliver content. A student referred:  

It helps put into practice the concepts learned in the course and adaptation to the subjects 
of the course.” (Student 20) 

The idea of funny learning is repeatedly mentioned in the literature about gamification (6). The results 
of the ECORE experience are in line with this idea. Students were very enthusiastic about the 
experience. Quotes such as “Funny” and “Cool game” were often mentioned by students. They also felt 
rewarded by experiencing the game, as we can perceive by these responses: 

“It was very good and rewarding.” (Student 21) 
“It was great. It was like Cluedo!!!!!” (Student 27) 

“The fact that we could apply learned concepts in a more playful and impactful way. We 
experienced in a virtual way a representation of what goes on in a company at this level.” 
(Student 22) 

As it was possible to confirm by the results presented, the tools were recognized by students as 
important to improve the learning process. Students in higher education that used the tools from both 
projects had extremely positive reviews, confirming that new educational tools, especially those 
associated with flipped classrooms and gamification, are successful in the teaching-learning process 
and improve students' engagement and motivation levels. 
From the experiences presented, it is essential to highlight the following ideas that came from the use 
of the tools. It was recognized that the tools provided by ELSE and YBS projects are innovative and can 
also be used in the context of online classes. Moreover, the interaction seems to be a key to effective 
learning. Students want to give feedback; they want to be an active part of the learning process and this 
is achieved, partly due to the high level of engagement that these tools can provide. This is particularly 
important as the learning process flows better. Additionally, motivation to learn is needed, and flipped 
classroom and gamification tools can be important in this process. Tools such as the ones presented in 
this study can go further in the learning process, giving the idea to the students they have a customized 
approach. The application of the knowledge in a practical way seems to be very important for students 
and a greater practical application leads to a better understanding. In line with the previous idea, the 
proximity of the real world is highly valued by students. In fact, as most of them will have a job in a 
company, they want to know how to do things as if they were in a real situation. Finally, the funny 
learning concept is effective. Sometimes the time goes on during the experience, and students do not 
know that, as they are enjoying and having fun with the learning experience.  
For students, different approaches are always very well received. The use of different and 
complementary educational methodologies allows increasing the level of motivation and engagement of 
students (3,9). When a student is engaged and motivated, as flow theory demonstrates, the 
effectiveness of learning is higher. 

5 CONCLUSION 
In conclusion, it was recognized as a great value to the flipped classroom and gamification experiences 
through the use of EVOLI, ECORE, and the YBS Web platform. International projects made an important 
contribution to the extension of the use of flipped classroom and gamification approaches. It was 
possible to understand that these additional approaches in complement with traditional lectures increase 
the level of educational effectiveness. Students were very motivated and engaged during the 
experiences, benefiting from the use of the flipped classroom and gamification methodologies. This has 
several implications, especially for teachers. We need to take into account that teachers need to be 
open-minded and prepared for these new approaches.  
It is always easier and comfortable to maintain the status quo. If we want that these methodologies are 
increasingly part of the higher education student’s preparation, first we also need to prepare teachers. 
Teachers need training and time to master these methodologies and make them usual in their classes. 
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The challenge is great, but the return can be very rewarding, with motivated, engaged students and 
especially with good educational results. 
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Abstract 
The present article outlines various aspects of music literacy in formal and informal education institutions 
in Bulgaria. It offers a brief historical overview of music literacy methods that have been applied in the 
country since the beginning of official music education in the early XX century to the present day. In 
addition, the article presents significant names from the chronological development of the Bulgarian 
music pedagogical science that contributed to music literacy. 

The study provides a brief overview of normative acts which regulate the teaching of music at 
comprehensive schools and focuses on music literacy of primary school students in particular.  

The authors describe good pedagogical practices which follow the European tradition and are accepted 
as effective, result-oriented, and widely used. 

The article also provides a summary of the author’s solutions to teaching -related problems and personal 
pedagogical experience. The presented creative tasks were tested in a studio for creative music 
activities with children aged 6-9. Students from the Music Club “Affect”, which is one of the cultural clubs 
of the University of Ruse, also participate in the studio activities. Its artistic director is Senior Assist. Prof. 
Petya Stefanova, PhD.  

Keywords: Music pedagogy, music literacy, studio for creative music activities, educational music games. 

1 INTRODUCTION 
The appearance of musical notation is one of the most important phenomena in the history of music. 
Modern notation is the result of a long evolution, outlining its genesis from the lines of Guido d’Arezzo 
to the current staff notation. Specialists in music theory are also familiar with the fact that until the 11th 
century in Western Europe and the 19th century in Eastern Europe the most widely used method of 
writing down music was the neumatic notation and “the attempts at notation with lines lead to system of 
Guido d’Arezzo (11th century) where the lines were drawn in different colors. [9] The modern musical 
notation with its notes and lines fulfils successfully its function to codify accurately the music structure. 
The main function of the musical notes system is to deal with the precise  designation of the four main 
properties of musical tones, namely their pitch, volume (loudness), duration, and timbre, and in its 
current traditionally established version, it successfully accomplishes this task.  

Solfège, as a pedagogical method for teaching singing (music), originated in France in the late 18th 
century. Ideas about the best ways of teaching rhythm and melody have evolved and multiplied over the 
years. In France and Spain, solfège was and still is based on the fixed do, i.e., “do” corresponding to 
the pitch of “C – natural”. In Bulgaria, according to the tradition, the syllabic-based names do, re, mi, fa, 
sol, la, si of the musical tones have been introduced. They originate from the famous hymn in honour of 
St. John the Baptist and were reintroduced by Guido d’Arezzo. 

2 METHODOLOGY 

2.1 Historical overview of music literacy methods 

2.1.1 Music literacy in Bulgaria at the end of the 19th century and the beginning of the 20th century 
After the Liberation of Bulgaria from the Ottoman rule in 1879, “music” as a school subject was studied 
under the name of “penie” (the Russian word for “singing”). This had a serious impact on the content of 
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music education in Bulgaria at that time. Only one of the main musical activities, i.e., singing, was taught 
and this narrowed the learning content. 

Learning how to sing notes („нотно пение“ – russian) appeared during the 1990s. This was a proof of 
the awareness that musical literacy and introduction of theoretical knowledge in basic music theory and 
solfege into education were necessary. Under the conditions at that time it was not possible to include 
broader theoretical knowledge in the school curriculum due to lack of trained staff, tools and well-
established methodology. 

At the end of the 19th century, the “learning goals” of teaching music were formulated in several separate 
points, which aimed at  "1. to train and educate the hearing and voice of school students so that they 
can sing correctly the notes of easy songs ; 2. to awaken a patriotic feeling in them; 3. to cultivate their 
ability to aesthetically enjoy and appreciate music.”[6] This shows that the need to develop basic musical 
abilities for perceiving and performing music had already been recognized.  

A school curriculum from 1894 provided “introduction to the elements of the note system (note, pause, 
bar, the easiest intervals” – 4th grade).[6] This requirement was doomed from the start to be impossible 
to meet due to the excessive amount of material, the lack of trained teachers, and the students’ random 
hearing experience. 

The methodology of teaching music during this period was characterized by the fact that it was 
developed by teachers who were practitioners. There were often contradictions, considerable changes 
and discrepancies between the successive editions of the textbooks. However, this is evidence of a 
continuous process of formation, acquisition of new information and a summarising of the existing 
practices. The most famous authors of this period were Karel Macháň, Georgi Baidanov, and one 
anonymous author with high qualifications who published under the name A – moll. The period was 
characterized by assimilation of foreign sources and methodological techniques as well as free 
compilation of elements. The authors also lacked desire to achieve a common unified concept. 

In the same way, there was not an effective methodology in music literacy, the teaching materials did 
not have a system for presenting and arranging the material. Often after the movement in seconds, for 
example, many different intervals appeared, followed by tonalities next to two accidentals and the 
immediate appearance of different clefs [6]. When the names of the tones/notes were introduced, two 
approaches were mainly applied – a “synthetic” one where the full scale in C major was reached 
gradually, by consistently introducing learners to each subsequent tone and adding to the already known 
ones; and an “analytical” one where the introduction of the tones was done on the whole scale. 
Unfortunately, in almost all cases learners studied both the tonality names and notes theoretically, 
without a clear connection with the actual song melodies.   

The second aspect of musical literacy was the mastery of tonalities. The musicians from the late 19th 
century tried to achieve this by forming perception of tonalities and modes which was based on melodies 
written in different modes.  Most often, textbooks authors would begin by mastering the movement in 
seconds within C major, followed by singing intervals in the same key and afterwards introducing the 
other intervals. The order of teaching the intervals was determined by the mechanical sequence. 
Understanding intervals with reference to modes was greatly underestimated - in solfège a particular 
interval appears on different pitches of the mode and sequential treatment of the melody is applied 
almost universally. 

Karel Macháň offered a different approach to singing in different tonalities. Before introducing the 
theoretical principles, he presented some  solfège exercises in different tonalities, but only of the diatonic 
tones in C major in a range of up to five tones. They were accompanied by a violin, often performed in 
two or three voices. These easy instructive exercises with gradual movement unnoticeably formed the 
perception of tonality regardless of its name. They also helped learners to understand the concept of 
tonality and the functional characteristics of tones. Unfortunately, this approach was not properly 
developed and improved even in his own textbooks. 

The study of metro-rhythmic patterns was also present in the textbooks of this period. Often the 
metrorhythmic elements were outlined only theoretically without any connection with their musical and 
auditory aspects. Studying the ratios of tone duration was reduced to mathematical calculations and 
lacked the experience of musical rhythm.  

To summarise, it can be pointed out that during this period the forms of solfège were almost the only 
manifestation of the practical realization of music literacy. Singing unfamiliar text with the names of the 
different tones was almost impossible. Much later, in the 1920s, the appearance of Trichkov’s “Ladder” 
(“Стълбица“) developed an aspiration towards independent singing of the notes “at first sight”.  

4581



 

 

2.1.2 Music literacy in Bulgaria at the first half of the 20th century. 
The solid conceptual foundation of music literacy in Bulgaria was laid by Boris Trichkov, one of the 
doyens of music pedagogy in the country. In 1923, he presented his method for music literacy “The 
Ladder”. It creates a basic perception of mode and orientation in students. The method also develops a 
basis for perceiving and reproducing the sequence of tones from “do”. Trichkov was an advocate of  the 
fundamental idea that music competence and in particular music literacy were the basis for the 
development of musical culture. He strongly believed in the opinion that "... one condition for easy 
acquisition of music literacy is the good method".[1] Thanks to the efforts of B. Trichkov, in the mid 
1930s, the Bulgarian school started teaching 2nd grade students how to sing notes, thus building the 
foundations of music literacy of primary school students. “The Ladder” method was built on the basis of 
a strict methodological sequence, namely mastering music literacy gradually, “climbing the ladder step 
by step”. The name of the system,“ The Ladder”, had many meanings, one of the main ones being a 
method for creating skills and habits for independent reading of scheet music. The system was 
supported by many textbooks and manuals. 

“The Ladder” method dominated the Bulgarian comprehensive music education until the end of the 
1940s. Immediately after WWII, The Ladder was the most vital basis for building mass musical education 
in the educational system that was in the process of being reformed at that time. Trichkov’s principles 
were applied strictly and accurately, with all the ensuing advantages and disadvantages. The former 
referred to clear systematization. The latter were related to the absolute dominance of music literacy, 
excessive instructivism, as well as lack of understanding of individual tones as degrees of a specific  
mode system. 

2.1.3 Music literacy in Bulgaria at the middle of the 20th century until present days. 
After WWII there was a lively discussion on various ideas opposing this method. This debate raised 
important issues such as the musical and psychological foundations; the objectives and nature of music 
education at school; overcoming the absolute dominance of the method requiring from students to learn 
how to sing notes which had become an end in itself; the need to expand the artistic, aesthetic, and 
emotional impact of music; the introduction of methodology for listening to music in class. 

In 1955, a conference on the issues of music education was held. It was the culmination of the dispute 
between supporters and opponents of the “Ladder” method. The forum clarified the principles, the 
objectives and tasks, as well as the meaning and content of music education at school. In the same 
year, three “compulsory components of the music lesson” were officially introduced, i.e., vocal and 
choral singing, music literacy, and listening to music. This outlined the growing importance of the 
concept that all musical activities had to be covered by school education. At the same time, the 
importance of Amateur Art Movement increased (this form of art involves organized, non-professional 
activities of performing and practicing various music genres). They gradually improved their repertoire 
and  raised their strandards to high artistic levels and examples. This was directly related to increasing 
the role of choral singing at school. For the first time, criteria for “beautiful and expressive singing” were 
formulated. 

Around the mid-1950s, the Bulgarian science adopted numerous Soviet methodological ideas 
concerning music literacy that reflected the musical and psychological principles by B. Teplov. By the 
mid-1960s, a new comprehensive methodology of the objectives, methods and processes of music 
literacy had already existed. Based on the works of B. Teplov, Prof. Ivan Peev developed a thorough 
methodological system in the field of teaching solfège. This marked the beginning of the process of 
introducing methodological techniques from the professional solfège methodology into the music literacy 
methodology at school. Music literacy was no longer seen as a primary goal, but as a means of 
mastering the elements of musical expression. The broader concept of school students’ musical literacy 
was manifested by the development of their basic musical abilities. Attention was paid to the preliminary 
musical auditory experience as a solid basis for singing with tone names and notes. By integrating the 
basic principles of the “Ladder”, and by combining Teplov’s ideas, the issue of forming and developing 
the perception of modes consisting of various tones was solved - essentially one of the most significant 
problems in music literacy. New forms of activities appeared in music classes, namely analysis of 
auditory perception; vocalising ‘mode schemes” or sequences of pitches in particular modes; activation 
of the ability to imagine music without performing it; systematic development of hearing. 

At present, the Bulgarian comprehensive schools introduce students to the notes and music notation in 
the form of “Music Literacy”, a subject which is part of the 3rd grade curriculim. From the point of view of  
historical perspective many conditions and practices in this process have changed. These modifications 
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have included the following: the initial moment of introducing music literacy; the degrees of literacy and 
expanding the material taught, and the methods for introducing.   

2.2 Overview of normative acts which regulate the teaching of music at 
comprehensive schools 

The music curriculum for 2nd grade (comprehensive education), approved by the Ministry of Education 
and Science of the Republic of Bulgaria and currently followed at comprehensive schools, entered into 
force in the 2017/2018 academic year [11] The areas of competence that are presented in it are as 
follows: 1. Performing music, perception of music; 2. Elements of musical expression; 3. Music and play; 
4. Music and society. Each of these topics is further expanded by the categories of knowledge, skills, 
and attitudes with their specific requirements that students are expected to meet upon the successful 
completion of the respective grade.  

The structure of the learning content is presented in tables. It is outlined in 11 eleven topics with 
competences in the form of expected learning outcomes and new concepts. One of the topics, namely 
“Tone Duration”, includes requirements for the students according to which at the end of 2nd grade they 
must be able to recognize graphically the signs for a whole, half and a quarter note. In this way, it can 
be concluded that the initial idea of music literacy is introduced in grade 2, by introducing firstly graphic 
symbols. At the same time, students are required to be able to distinguish by ear short and long tone 
durations corresponding to half notes, quarter notes, and eighth notes.  

The other topics within the 2nd grade curriculum include: song singing, rhythmic accompaniment, 
listening to music, musical expression, vocal and instrumental music, meter, melodic motion, music and 
movement, music genres, and author and folk music. The new concepts for each topic, presented in a 
separate column, refer mostly to the topics of “Vocal and Instrumental Music” and “Music and 
Expression”. Basic elements musical expression are proposed as new concepts, e.g. tempo and 
dynamics. After completing the topic of “Musical Genres”, students are required to distinguish between 
march, waltz, and some traditional Bulgarian folk dances such as straight (pravo horo) horo, paidushko 
horo and rachenitsa by listening to the relevant musical materials which illustrate these categories. The 
genre of Paidushko horo (another traditional Bulgarian folk dance) is presented as a new concept. 

The music curriculum for grade 3 was approved by Order № RD09-1093 / 25.01.2017 and has been 
effective since the 2018/2019 school year.[10] In it, the areas of competence overlap with the ones 
within the music curriculum for grade 2. There are thirteen topics. One new topic was added, i.e., 
“Sameness, Difference, Similarity” and one topic was removed, i.e., “Tone Durability”. The topic of 
“Elements of Music Notation” is completely new and the new concepts related to music literacy are 
concentrated there. These ideas include the following: note, pause, staff, tone names, Treble clef, repeat 
signs, first and second ending. After completing this topic, students are expected to know the graphic 
symbol of a whole note, a half note, a dotted half note, a quarter note, an eighth note, and their 
corresponding pauses. Students are also required to associate the studied note values with the 
corresponding tone durations.  

2.3 Good pedagogical practices of music literacy education 
The technology for introducing the notes and tone names, developed by Penka Mincheva [7] paid great 
attention to understanding each tone of the musical notation as a mode degree as well as an element 
of the melodic interval when it is played in a sequence with the previous and next tone. Mincheva 
determined this as a mandatory condition for developing the ability to read and understand sheet music. 
In addition, she recommended colour codification, which was based on standardized colour designations 
of the musical instrument for children, i.e., metallophone. This increased further the efficiency and results 
of the music literacy process. Through a series of specific instructions to music teachers, she formulated 
a detailed application of colour notes in music education, various methods, and approaches, performing 
melodies, memorizing and reproducing melodic phrases, etc. The colour notes made the understanding 
of pitch relations even easier and unambiguous, as well as facilitated the use of metallophone when 
playing and voicing sheet music.   

Globally, Dalcroze’s approach, which, along with Orff and Kodály’s methods, is one of the three 
recognized (alternative) pedagogical systems today. It uses a fixed “do” to teach melody and singing. 
Zoltán Kodály used a system known as the “Tonic Sol Fa” with a movable “do”, which borrowed from 
the work of Johan Curwen, characterized by its specific memorable hand positions, representing each 
of the seven scale degrees. This relative method, part of the so-called degree methods for mastering 
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the intervals in a functional way, gained popularity for a short time in Bulgaria in the middle of the 20th 
century.[6] 

Carl Orff’s Schulwerk system was developed for many years and is constantly evolving and being 
enriched as a result of experiments, obtaining better understanding and crystallization of the thematic 
fields and objectives of the method. One of the main tendencies of this approach is the gradual change 
of the leading principles of music – while in the 19th century the most important organizing factor in music 
was its harmonious functionality, in the 20th century the metro-rhythmic structure and organization were 
the prevailing factors. The center of gravity was transferred to the rhythmic aspect of music. According 
to Dorothea Günther (in whose school Orff laid the foundation of his system), the philosophy of  
“Schulwerk” could be expressed in the following way: “From movement to music, from music to 
dance!”.[5]  

With reference to Carl Orff, it can be added that in his Schulwerk initially (in the Guenterschule) the 
emphasis in training was on movement and music and dancers explored music through their bodies and 
speech. According to some researchers, this was because C. Orff originated from Bavaria, where 
singing is a natural and integral part of family tradition and community. [2] Therefore, in the first version 
of the system, he did not feel the need to create a separate specialized pedagogical method for singing. 
From what has been said so far, it can be concluded that modern Orff – Schulwerk teachers are free to 
integrate different methods and approaches that are adapted to students of different ages. In the later 
version of Schulwerk, in addition to the emphasis on rhythm and rhythmic movement, special attention 
was paid to speech as facilitator of music education, recitation and chanting (to create rhythm) and 
singing. Carl Orff himself claimed that in the later version of “Schulwerk” the basis of all musical 
exercises, both rhythmic and melodic ones, were the speech exercises. 

In the tradition of pedagogy, there is a basic hypothesis, expressed by Pestalozzi and Novalis, according 
to which people are familiar only with what they have done or accomplished. [5]This idea became the 
guiding principle of the creation and use of Orff’s Schulwerk. Children’s creative work, even the most 
ordinary, modest, and naive one creates joy, develops their personality, teaches them humanity, 
stimulates the development of their creativity and imagination. With reference to melody, the starting 
point is a basic element such as the call of a cuckoo, a descending third, warming up one’s voice in two 
degree which is gradually expanded. The speech base element can take the form of names, children’s 
counting-out games or poems and the simplest children’s songs. The important thing is that these 
elements are accessible to every child. 

In the Bulgarian methodological literature in the field of musical education there are similar ideas for 
incorporating rhythm in texts, using personal names, nouns, onomatopoeic words, etc. An example of 
this are the works of Dobri Hristov [4] The collaboration between music and literature in reference to 
music literacy has also become an example of good practices. These approaches include the 
presentation of notes with the help of a children’s fairy  tailes with appropriate content, for examples  “A 
Fairy Tale about the Notes” by Dafina Nedyalkova. The fairy tale plot easily introduces concepts about 
music, presents the individual notes with their names, staff position and pitch. What is more, because 
the colour approach is integrated, each note has a ribbon with a characteristic, distinctive colour and a 
special verse dedicated to it. 

A similar method is used in some music textbooks. For example, in “Prosveta Plus” for 3rd grade, in 
addition to the mentioned approaches, a keyboard is introduced. This helps children to perceive 
analogically and directly the pitch ratios, to get the opportunity to use a keyboard (regardless of the fact 
that it is virtual or real) when sounding / playing a melody, and to get additional points of reference for 
faster acquisition and more reliable, long-term memory retention of the musical notation elements. 

2.4 Author’s solutions to teaching-related problems and personal 
pedagogical experience 

The pedagogical experience of Senior Assist. Prof. Petya Stefanova, PhD with reference to music 
literacy provides insights on several basic practical aspects of this process. First of all, the introduction 
of musical notation is easier and more-efficient with the help of interdisciplinary integrative connections 
and techniques. In her practice as a lecturer at the University of Ruse, Senior Assist. Prof. Petya 
Stefanova, PhD, works on several levels.  

• First, she develops her ideas in an educational and methodological aspect and prepares them to 
be presented to a team of students.  
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• After that she outlines in details the innovative ideas and approaches to the student audience and 
begins the process of preparing the students-future teachers to put into practice these ideas in 
specific teaching contexts.  

• At the third level, in a studio for creative music activities, which Senior Assist. Prof. Petya 
Stefanova, PhD has organised, she works in close cooperation with her students and they 
participate in the aprobation and implementation of the designed musical and pedagogical 
experiments and innovative practices.  

2.4.1 Experimental practices in education related to creative music literacy 
This studio for creative music activities, as a form of informal pedagogical interaction, is especially 
suitable for the introduction of attractive experimental practices. As the head of the Music Club at the 
University of Ruse, Petya Stefanova, in collaboration with Pavel Stefanov, has organised  a series of 
studios for creative music activities since 2013. 

With reference to these activities, Petya Stefanova has created an installation of colourful plastic 
cups, representing a gradual column-like structure in seven colours. It is analogous to a sequence of 
tones and their pitches presented in seven degrees. Its purpose is to illustrate a sequence of seven 
diatonic degrees. The target group are children who are already familiar with the notes and the 
installation aims at strengthening their knowledge and defining with bigger clarity the relationship 
between tones and their pitch and it understanding by children aged 6-9. 

With the help of this installation, children can perform didactic tasks such as recognizing, naming, 
showing the respective tone in the installation, finding its place among the other tones, and matching 
the colours to the  tones. Another aspect of the tasks is related to the idea of melodic improvisation with 
the help of verses for each individual tone. Objects whose names in Bulgarian contain names of notes 
can also be used (see task 3). It is also possible to show objects in which the colour combinations 
correspond to specific notes from the installation. All these tasks can be completed by playing the 
following creative games: 

• Cards in seven colours are made in advance. Each of them corresponds to a given tone, and its 
colour corresponds to the colour in the installation. After drawing out a card from the pack, the 
child names the note, shows it on the colourful installation and sings it out with the help of an 
accompaning melodic instrument (metallophone, xylophone, recorder, etc.).  

• A verse for each note is written on the same colour cards, which is read, after a melodic 
improvisation is performed on the text. The initial tone for the improvisation is the musical tone 
from the drawn card. 

• Children are shown different objects which at first glance do not have any connection with  
musical: e.g. model of ice creams that are made in several colours. Then the children are asked 
the following question: “How many of the note names can be found in the word for the object (in 
this case icecream)”. We expect them to answer specifically by saying “la” and “do” because 
the Bulgarian word for icecream is sladoled. What follows is a question about saying the colors 
that can be seen on the objects and a comment on the tones they correspond to according to the 
colourful installation. After matching the colours to the tones, the children can sing the tones and, 
if they want to, to complete the melody. 

• Into the coloured cups there are ellipses of the same colour that are cut in advance. Children can 
draw them, name the appropriate note and place the ellipse in the appropriate place on a specially 
prepared five-line staff.  

The holistic approach of presenting the notes to children is complemented by the introduction of  
references based on movement and specific gesture techniques. Each note is associated with a certain 
movement, step, gesture, or an action which illustrates the note and makes its acquisition even more 
emphatic and definitive. Combined with colours and the actual graphic imageson notes, this approach 
guarantees really fast, high-quality and sustainable results in the cognitive process in terms of music 
literacy. Within the above-mentioned events, the holistic approach has been implemented through the 
following creative tasks: 

• Recognizing the notes in a crossword puzzle and giving personal names with them; 

• Preparing a healthy weekly menu with notes; (children are given approprate examples and the 
game also stimulates teamwork); 
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• Sing a song, take a white sheet of paper and write / fix  the song with colored notes; (Slides with 
sheet music of popular children’s popular songs are prepared first. Then with the help of the 
university students and a musical instrument they children must learn how to perform the songs  
in a choir. Finally, each child chooses a song and writes it down with the help of cut-out colored 
noteswhich are glued to the white sheet of paper. The note values are written additionally by the 
children themselves). 

• Children are offered a unique verse. Each note is represented by a separate line. The aim of this 
task is to demonstrate and perform each note with the help of gestures and movements according 
to the text. Different melodic sequences can be improvised. Each line can also be performed with 
a different tempo:  
Touch you throat, say the note / Stay in line, say the rhyme: 
Do – clap your hands once,  
Re – raise your hands and dance, 
Mi – squat quickly, 
Fa– cross your arms swiftly, 
Sol – jump high, 
La – snap your fingers/ say goodbye, 
Si – take a bow, say wow.  

3 RESULTS 
The described creative musical tasks and games have been structured as “seven adventures” during 
the workshop. All participants have participated actively until they have complete the seventh adventure. 
After each successful challenge they have been motivated with a musical note in a different colour 
corresponding to the colours in the installation and at the end all participants have been awarded a 
seven-colour “rainbow of notes”. After the end of the music workshop, a survey has been conducted 
with the participants and their parents. The reviews have been absolutely positive, and the general 
opinion has been that music can be easily sung with tone names, recorded and composed. 

This installation and the possibilities for putting in practice game approaches, word patterns, 
associations with colours, etc. were demonstrated in front of an audience of children and parents within 
the European Cultural Initiative “Night of Museums 2019” in Ruse, at the invitation of the Regional Library 
“Lyuben Karavelov”, Ruse. Thanks to the great interest of the audience and the specialists in pedagogy, 
a studio for creative music activities was organised where the creative games and tasks were performed 
with children aged 6-9 for the World Children’s Day, June 1. This event was also held at the invitation of 
the the Regional Library “Lyuben Karavelov” in Ruse. 

3.1 Perspectives 
The interest in this event provoked the authors to look for opportunities to adapt their ideas to the current 
pandemic situation and to create online resources to achieve the same goals and objectives. 

3.1.1 A doll as a didactic tool 
With reference to early musical literacy, the authors are convinced that dolls can also be very suitable 
in the role of a didactic instrument. Dolls are successfully used in the pedagogical practice with children 
at preschool age. The type of dolls, the material from which they are made, as well as their specific 
place in the cognitive tasks are important for achieving various specific results that the teacher has set 
in the training in both formal and informal learning environments. 

For the purposes of early music literacy, this article offers game-based approaches with dolls made 
entirely by children. This method is determined by the leading objective of providing training in the form 
of a game and introducing music literacy at this age in unity with other musical activities and as an 
element of the overall process of music education. As described earlier, according to the current 
comprehensive school curriculum in Bulgaria, music literacy is taught to older students aged 9 – 10 
years (grade 3). The described game-based approaches with dolls are experimental and because the 
authors believe that they are suitable for children at the age of 5-7 years, they can be applied at this 
stage as informal forms of learning, for example in studios or workshops for creative music activities.  

The material from which the proposed dolls are made are woolen balls of different colours. The word 
“dolls” is relative, however, because students can make figures of different shapes, e.g. human figures, 
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a sun, animals, etc. The materials that are needed include woolen balls of different colours, silicone 
glue, face stencils (optional). The making of the dolls can be done in another class (educational field), 
thus realizing an integrative connection between the different subjects.  

With regard to the relationship between colours and notes, the teacher, with the help of the children, 
determines in advance how to match the notes to the colours. The authors suggest that in each game 
only the colors and their corresponding note pitches should be specified in advance. At this stage it is 
not necessary for the children to know the symbols of the notes. However, they must be able to 
recognize by hearing the movement of the melodic line,  i.e., if it is ascending, descending, gradual or 
jumping. Students are asked to point to parts of the doll’s body in a sequence through rhythmic 
movements and actions. After that the teacher performs the melody that resulted from the game on a 
melodic musical instrument. The rhythmic movements and actions themselves can be accompanied by 
rhythmic verbal forms, which include naming the corresponding colours, body parts, verses, etc. During 
the game it is recommended to teach students the names of the notes through an appropriate fairy tale. 
Thus, the next time the  children play the game, they  pronounce the names of the notes rhythmically 
and with the appropriate pitch.  

4 CONCLUSIONS 
The methods for teaching music literacy that were outlined in the article reflect the history of developing 
and enhancing pedagogical practices, some of which are still being used nowadays in the majority of 
the Bulgarian schools. The study also outlines the current state with reference to the legal framework 
and the specific curricula approved by the Ministry of Education and Science of the Republic of Bulgaria. 
The documentation, cited in the article, is the basis of the curriculum and methodological requirements, 
according to which the current  textbooks and teaching aids are written. In search for affordable, 
interesting and effective methods for teaching music literacy, the authors of the article follow world-
renowned trends and practices. They apply their own experimental ideas in their work with students-
future teachers, as well as with children in inform educational environments. The realization of the 
studios for creative music activities with children of various ages who have different interests and 
preliminary preparation inspires the authors to adapt and implement their ideas and developments. They 
aim is to support music literacy and to translate it into an accessible language for children far below the 
age, at which music literacy is officially introduced in our country. 

The ideas proposed by the author are related to a holistic approach to teaching. They search for 
integrative connections between the arts and provoke children to express themselves musically and 
creatively though multi-level, melodic, rhythmic, and movement improvisation. All these creative tasks, 
presented in the context of early music literacy, are united thematically and are in accordance with the 
interests of children and their need of example and inspiration. One of the goals of the studios for 
creative music activities is to be organised through the approach of preliminary preparation and 
implementation which is described in the article, namely following the collaboration model teacher-
students-children. In this way the process initiates a mutual dialogue between all the participants, 
provokes creativity and a desire for satisfying communication with the art of music.  
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Abstract 
The significant changes in the job market brought about by digital transformation are affecting all 
professions. Accountants are one of the professions most affected by these changes, with a significant 
part of their working time having to be allocated to functions other than those they traditionally perform. 
Attentive to this phenomenon, higher education has sought to fill some of the gaps in traditional teaching 
methodologies over the past few years. In this sense, new teaching methodologies have been 
introduced, namely through experiential learning and learning-by-doing approaches, capable of 
providing both technical and soft skills to students.  

In this paper, we present the experience of the business simulation project I, a curricular unit that is part 
of the last year of the accounting and administration degree of Polytechnic of Porto – Porto Accounting 
and Business School (ISCAP-IPP). One of the main purposes of the introduction of the business 
simulation curricular units in February 2003 was to provide practical skills through a simulated business 
environment. In this sense, it was even authorized by the Order of Certified Accountants the exemption 
of the internship for access to the profession to students who successfully attended the curricular units 
of business simulation. The business simulation environment provides students with a quasi-
professional experience, free of the risk inherent to a real situation. However, the activities and tasks 
that arise from the duties of an accountant in a work context are simulated, and students have the 
opportunity to develop their technical and soft skills.  

This paper aims to illustrate the advantages of the teaching method based on a "learning by doing" 
approach as a supplement to traditional teaching. Thus, we sought to find out whether future 
accountants, current finalists in an accounting and administration degree, feel that they are adequately 
prepared for their professional activity. In this context, questionnaires were applied to students enrolled 
in the curricular unit of the business simulation project I of the academic year 2020/21 in order to 
understand their perception of the adequacy of the skills acquired in the educational context to the labor 
market.  

The results were consistent with those of previous studies, indicating that students enjoy this teaching 
methodology which they find more effective than traditional methodologies. Students may apply 
previously acquired knowledge while still learning new skills and competencies, such as teamwork, 
through this more realistic approach. 

Keywords: Job market, Digital transformation, Accountant, Business simulation, Experiential learning, 
Higher education. 

1 INTRODUCTION 
The job market is being challenged over the last years, especially by automation. Not only basic jobs 
with almost no high skills required are put in question, but also other more qualified jobs (1,2). In this 
group, there are lawyers, physicians, and accountants, just to mention a few. The profession of the 
accountant has changed dramatically since a manual job was replaced by a very computerized one (3). 
Most of the financial analysis and fiscal obligations are based on computer programs that help a lot the 
accountant’s function. Until the 1980’s the accountant needed to learn how to design special characters 
in the financial books that were filled manually. Today, the accountant realized how this process 
completely changed. In this line, the automation we are facing today challenges several professions, 
especially the ones that have some repetitive tasks (4). For example, OCR technology, which enables 
to read the information in every document, enables to take out the needed data for accounting 
processing. This task is one of the most performed activity in accountants’ day. With this change, in 
particular, accountants need to find alternatives to use their time, preferentially, adding value to their 
customers or employers (5). 
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For accountants, the future of the profession needs to go beyond what is directly related to the 
profession, mainly fiscal activities. The accountant needs to be a counsellor, not only in the specific 
topics of taxes but also related to the business as a whole. The accountant normally is the person who 
knows more about the organization, as s/he needs to deal with almost everyone, so a very qualified 
element of the decision-making team. The accountant is the professional that can implement and 
manage a measurement and management system, the element that can aggregate diversified interests 
within the organization (5,6). 

In this line, higher education institutions, especially the ones that more directly prepare future 
accountants, need to adapt their education methodologies to provide not only the traditional and 
fundamental technical skills but also the increasingly relevant soft skills. In Portugal, the accounting 
schools of polytechnic institutions are the higher education institutions that prepared most of the 
accountants of the country. 

In the end of the 1990s, a movement emerged in the polytechnic institutions in order to implement 
more practical teaching, since the education of accounting was too theoretical and did not match the 
challenges of the technologies present on a day-to-day basis of an accountant (7). This movement 
presented a business simulated environment as the solution to overcome out-of-date accounting 
teaching. In February 2003, the Accounting School of Polytechnic of Porto (ISCAP) started to teach 
in a business simulated environment, using a real ERP – Enterprise Resource Planning software 
associated to a very updated hardware for the time (8–10). For that, Business Simulation I (BS I) and 
Business Simulation II (BS II) courses were created, providing a more practical experience to 
students. In doing so, students were able not only to practice the traditional tasks of an accountant 
but also could work in groups, make decisions, be organized, and develop their communication skills. 
These soft skills are considered to be fundamental for a professional nowadays. In this environment, 
students have the opportunity to apply, in practice, their knowledge from other units, such as 
management and financial accounting, commercial, fiscal and labor law, financial analysis, just to 
mention a few. Additionally, this experience gives the student the possibility to be exempt from an 
internship to be a member of the Order of Certified Accountants, the professional body that rules the 
accountant profession in Portugal. 

In this paper, we will present the feedback of the students that attended the BS I course during the 
academic year of 2020/21. The paper is divided into five sections. The first section introduces the context 
and the theme, while the second and third sections present some theoretical context, showing the most 
relevant literature in the field. The fourth section presents the methodology of the study. In the fifth 
section, the results and analysis will be presented together with some discussion. In the last section, the 
conclusion, some final remarks will be presented in the form of contributions. 

2 ACCOUNTANT’S COMPETENCIES 
A broad body of study in accounting education has attempted to define certain essential skills that 
accountants should have. For example, in a study about the required knowledge and skills for 
accountants, Chinese accounting professionals, teachers, and students emphasize written and oral 
communication skills (11). Ellis emphasizes the value of writing abilities, arguing that a greater 
comprehension of what students read is linked to a more advanced writing approach (12). According 
to Luthje and Prugl, another significant competency for accountants is teamwork (13). For the job 
market, international professional bodies and other types of international organizations related to the 
accounting sector, present lists of important skills, competencies, and attitudes for the profession. For 
example, AICPA – American Institute of Certified Public Accountants, the world’s largest member 
association representing the accounting profession, recently prepared a core competence framework 
(6). This association, together with a number of educators and accounting professionals, defined a 
collection of skills-based competencies that students joining the accounting field should possess 
independent of their professional path or the relevant accounting services they will ultimately perform. 
Due to the accelerated evolution of the accounting industry, the system places a premium on critical 
expertise rather than conventional subject-matter fields or accounting services. Although knowledge 
criteria will evolve with time, the core collection of competencies identified in the framework will have 
long-term relevance and will allow potential CPAs (Certified Public Accountants) to choose a range of 
career paths. The competencies are classified into three categories: 1) Accounting competencies, 
considered the technical competencies of the profession that add value to businesses and lead to a 
wealthy society; 2) Business competencies, which are related to the broad business setting in which 
accounting practitioners operate; and 3) Professional competencies, which are related to the skills, 
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attitudes, and behaviors of accounting professionals (6). The following table summarizes the AICPA 
framework (Table 1): 

Table 1 – AICPA framework. 

Accounting competencies Business competencies Professional competencies 
Risk assessment, analysis, and management Strategic perspective Ethical conduct 

Measurement analysis and interpretation Global and industry perspectives Professional behavior 

Reporting Process and research management Decision-making 

Research Governance perspective Collaboration 

System and process management Customer perspective Leadership 

Technology and tools  Communication 

  Project management 

For the ones who want to be the best professional, AICPA presents ten competencies of top staff 
accountants (5). The first top competency is accuracy, which means that there is no room for error in 
accounting. The second one is stepping back. Top accountants are aware of their responsibilities, 
why they are carried out, and how they work into the overall image. The third top competence is hitting 
deadlines. The fourth one is keeping their managers informed, as managers appreciate regular 
updates. The fifth top competence is helping their managers, as accountants recognize the manager’s 
priorities as their own priorities. The sixth one is professional integrity. Accountants are trusted to do 
the right things and not ignoring questionable behavior. The seventh top competence is to master 
time management. The eighth top competence is conquering emails. This means they should keep 
their emails clear and gain a reputation for following up and responding to emails promptly. The ninth 
top competence is becoming an Excel guru, as this spreadsheet is considered the accountant’s most 
valuable tool. And the last but not the least top competence of accountants according to this author 
is improving themselves. Top accountants are the ones that think education is never complete; they 
take responsibility for their own education and training (5). The International Federation of 
Accountants (IFAC), aware of the impact of new technologies on the profession, defends accountants' 
need to evolve to preserve relevance (14). For that, accountants have enormous opportunities in other 
fields outside the finance department of large companies (15). The Chartered Accountants Australia 
and New Zealand developed the Capability Model to ensure a chartered accountant's integrated 
growth for today's and tomorrow's work environments (16). The skills are organized across four 
dimensions: technical, personal, business, and leadership. Regarding the technical dimension, the 
topics are tax, financial planning, superannuation, audit and assurance, insolvency, corporate finance, 
and reporting. The possession of technical skills is unanimously considered crucial to improving the 
performance and legitimacy of the information produced (17). The business dimension includes 
communication, collaboration and relationships, problem-solving and decision making, customer 
focus, digital fluency, and data analysis. The leadership dimension encompasses agility and change, 
leading others, driving results, future focus, innovation and governance, and risk. Finally, the personal 
dimension includes ethics and integrity, critical thinking and judgment, adaptive mindset, self-
management, and learning and regard for others (16). According to one of the world's largest 
recruitment consultants, O Net Online, the capabilities of an accountant are divided into technological 
skills, knowledge, skills, and abilities (18). Technological skills should include the domain of different 
kinds of software, among which are accounting software, ERP software, financial analysis software, 
tax preparation software, spreadsheet software, human resources management software, document 
management software, and word processing software. Knowledge about economics and accounting, 
English language, mathematics, administration and management, customer and personal service, 
and law and government are the most important. The skills considered more relevant are active 
listening, reading comprehension, critical thinking, speaking, writing, decision making, and complex 
problem-solving. In terms of abilities, deductive reasoning, mathematical reasoning, number facility, 
oral expression, written comprehension, problem sensitivity, and written expression are considered 
the most important (18). 
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3 ACCOUNTING EDUCATION 
Accounting education has evolved over the past few years. One of these significant improvements is 
related to an accountant's skills. Accounting courses in higher education should change the way they 
teach and incorporate more realistic methodologies that require students to think and solve problems 
(19). To face this challenge, in the final of the 1990s, several Portuguese higher education institutions 
initiated a process of implementing business simulation courses into the accounting graduations. 
These institutions realized the accounting education was excessively theoretical, with some gaps for 
the real job of the accountant. At ISCAP, the Porto Accounting and Business School of Polytechnic of 
Porto, business simulation courses were introduced in February 2003. These business simulation 
courses enable students to experience the real job of an accountant without the risk of being employed 
or self-employed.  

Simulation learning experiences lead to personal improvement and transformation (20). This is 
achieved by fostering a positive attitude toward the challenge, as well as encouraging participants to 
excel and providing ongoing incentives through participant commitments. Simulations can be used in 
different areas and for different purposes. For example, for being aircraft pilots, it is common using 
flight simulators in the training process. In the medical area, especially in surgery, there are simulation 
tools to prepare surgeons to operate in real situations (21).  

When it comes to education in business and accounting areas, simulation methodologies also play 
an important role. In addition to providing students with a more hands-on experience, ISCAP's BS I 
and BS II courses were developed, both of which aid in more realistic education. Students were able 
to learn not only the conventional accounting activities but also to collaborate in groups, make 
decisions, be prepared, and improve their leadership skills. All of these abilities, or soft skills, are now 
seen as critical for a specialist. Students have the ability to put their expertise from other courses such 
as managerial and financial accounting, commercial, fiscal, and labor law, and financial analysis into 
experience in this area. This training qualifies the student to be exempted from the internship 
requirement for membership of the Order of Certified Accountants, the professional organization that 
regulates the accountant profession. 

In BS Courses, students are divided into groups of three to form a company. The students can 
collaborate on a virtual market and connect with the businesses of other students. Some businesses, 
such as banks, insurance firms, and government agencies, are run by teachers because they are 
important and unique. During their attendance at the BS Courses, students must complete a series of 
tasks in - class that are the practice application of the topics of other courses. As a result, we can 
assume that a student can acquire a wide range of competencies and skills over the course of his or 
her degree. For example, teamwork and oral communication are two very common and critical 
competencies in BS courses. The benefit of this type of courses is that the student can implement 
his/her decision and see the result of it without putting at risk the company, which is not a situation 
that can be replicated in a real-world setting, such as an internship. 

4 METHODOLOGY 
This study is based on the feedback from students that attended BS I course. It was used a 
quantitative methodology approach in this analysis, which values statistical descriptions and 
generalizability (22). This research was carried out during the second semester of the academic year 
2020/21. A questionnaire, already used in previous studies, was prepared using Google Forms and 
students who completed BS I course had to filled it (8,23–28). We collected 73 responses.  

The questionnaire was structured as follows. Students were asked to focus on the course's interest 
(Q1), whether the course was a useful way to learn (Q2), whether the simulation method was better 
than the traditional one (Q3), if the course was not useful – control question (Q4), whether the course 
provided practical competencies to management (Q5), whether the course was essential (Q6), if the 
competencies developed along the course would be useful in the future (Q7), whether the cooperation 
was established throughout the course among students (Q8), if during the course students developed 
teamwork skills (Q9) and if during the course the works and reports demanded by teachers developed 
writing skills (Q10). A 5 points Likert scale was used for the answers: 1 = totally disagree up to 5 = 
totally agree. The characterization of the sample of the study is presented below (Table 2). 
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Table 2 – Sample. 

 

As we can see, about 84% of the respondents were female and this corresponds to the percentage of 
female students that usually attends BS courses. Only 12 responses were from male students. 

In terms of age, most of the students belong to the first range of age. About 56% of the students were 
younger than 23 years old, that is 41. From the remaining number of responses, only 13 students were 
older than 30 years old. 

In terms of experience, the majority of the respondents (60%) do not have professional experience. The 
remaining respondents refer having experience in accounting or management or in related areas.  

5 RESULTS AND ANALYSIS 
The results of the collected responses are shown in Table 3. The results indicate that students 
appreciate and value these types of courses, in which the learning methodology differs from the 
traditional. 

Table 3 – Descriptive statistics (mean values). 

 

In this analysis, we will present the results according to five categories. These categories were defined 
considering previous research (29) and a content analysis of the results. The first category includes Q1, 
Q2, Q3, and Q6, which is related to the importance of the BS courses and methodology. The second 
category is given by Q5, which is about the development of management skills. The third category is 
given by Q7, which is related to the development of relevant skills for the future. The fourth category is 
provided by Q8 and Q9, which is related to the development of teamwork and cooperation skills. And 
finally, the fifth category is given by Q10, which is related to the development of written skills. 

When analysing the results according to the first category, that comprises Q1, Q2, Q3, and Q6, which 
is related to the importance of BS courses and of the methodology, the results are very similar (Table 
4). Students give great importance to this educational experience independently of age, gender, or 

Frequency
Age

< 23 years 41 56,2%
23-30 years 19 26,0%
> 30 years 13 17,8%
Total 73 100,0%

Gender
Male 12 16,4%
Female 61 83,6%
Total 73 100,0%

Professional Experience
Acc/Manag 22 30,1%
Other Areas 7 9,6%
No 44 60,3%
Total 73 100,0%

Variables

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
4,40 4,41 4,44 1,34 3,90 4,42 4,34 4,22 4,21 3,71
4,54 4,54 4,44 1,17 4,02 4,49 4,51 4,22 4,34 3,68
4,11 4,16 4,37 1,58 3,74 4,26 4,00 4,21 4,05 3,68
4,38 4,38 4,54 1,54 3,77 4,46 4,31 4,23 4,00 3,85
4,23 4,27 4,33 1,47 3,97 4,43 4,27 4,27 4,00 3,77
4,83 4,67 4,67 1,33 3,83 4,33 4,50 4,50 4,50 4,00
4,29 4,29 4,36 1,79 3,79 4,14 4,07 4,21 3,93 3,71
4,00 4,00 4,00 1,50 3,25 4,25 4,00 4,50 4,00 3,75
4,44 4,44 4,50 1,17 4,22 4,67 4,56 4,33 4,22 3,89

Gender
Male
Female

Professional 
Experience

Acc/Manag
Other Areas
No

All

Age
< 23 years
23-30 years
> 30 years
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professional experience. Nevertheless, in terms of age, the highest values are among students younger 
than 23 years. Only in Q3, which compares BS courses with other courses, the highest value is among 
students older than 30 years old. Using gender as a criterium, female students give higher values in all 
questions, except on Q6 with a slight difference. If we analyse this group of questions according to the 
professional experience, the results are very clear. In all questions, the students with no experience 
have the highest values. 

Table 4 – Importance of BS courses. 

 

When analysing the results according to the second category, which includes Q5, and it is about the 
development of management skills, in terms of age, the younger students are the ones who value the 
most. In terms of gender, male students give more credit to this category. And in terms of professional 
experience, students with no experience are the ones who valued this category the most. 

The analysis according to the development of relevant skills for the future, category three, which includes 
Q7, is valued the most by younger students, with 4,51. In terms of gender, female students obtain the 
highest value, with 4,50. In terms of professional experience, students with no experience have the 
highest value, with 4,56. 

Regarding the fourth category, that includes Q8 and Q9, and it is related with the development of 
teamwork and cooperation skills, the results are all very high, higher than 4. With a slight difference from 
the others, it is the group of students with more than 30 years old that value the most the cooperation 
among colleagues during BS courses - Q8. On the other hand, the group of younger students values 
the most the acquisition of teamwork skills during BS courses - Q9. In terms of gender, in both questions, 
female students have the highest values - 4,5 in both questions. In terms of professional experience, 
we have higher results from students of other areas of professional experience in Q8 and students with 
no experience in Q9. 

Concerning the last category, given by Q10, the results are lower than in previous categories. It seems 
that BS courses do not provide sufficient training in writing skills, or at least students do not recognize 
it. Nevertheless, the highest values, all above 3,5, are among students older than 30 years old. The 
same in terms of gender, in which female students achieved 4,0. When the analysis is done according 
to professional experience, the non-experienced students have the highest value. 

In general, we can see the great importance of BS courses for students. This is transversal, whether we 
are considering age, gender, or professional experience. Just to demonstrate how wide the mean is 
across all questions, excluding the control question (Q4), the lowest value was on Q10 with 3,71, and 
the highest value was Q3 with 4,44. Question 10 was about the development of written skills, and 
question 3 was about if the simulation method was better than others. Even considering the lowest value 
on Q10, we have high values in all questions, which means excellent feedback and great recognition by 
students of the work being done over the last years. 

6 CONCLUSIONS 
This study demonstrates the need and adequacy of using business simulation methodologies to prepare 
future accountants, which is aligned with the literature (19,20). Students appreciate and enjoy attending 
BS courses. The approach used is useful, even though it differs from traditional methods. The feedback 
from students regarding this topic was very clear: they consider business simulation methodology much 
better than traditional educational approaches. The position of the Order of Certified Accountants is in 

Q1 Q2 Q3 Q6
4,40 4,41 4,44 4,42
4,54 4,54 4,44 4,49
4,11 4,16 4,37 4,26
4,38 4,38 4,54 4,46
4,23 4,27 4,33 4,43
4,83 4,67 4,67 4,33
4,29 4,29 4,36 4,14
4,00 4,00 4,00 4,25
4,44 4,44 4,50 4,67

Other Areas
No

All

Age

Gender

Professional 
Experience

< 23 years
23-30 years
> 30 years
Male
Female
Acc/Manag
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line with this idea since the attendance of BS courses is fundamental for future professionals being 
exempt from attending an internship. 

From the study conducted and presented in this paper, some contributions are drawn. The first and 
more general contribution is that business simulation methodologies are important and should continue 
to be part of the preparation process of future accountants in higher education institutions. Students 
appreciate and value the methodology, and this approach provides some of the most important skills for 
a future accountant evidenced in the literature. The second contribution is that management skills 
recommended by the literature (5,16,18,30) are highly recognized by students as adequately provided 
by business simulation courses. This means that future professionals can develop not only functions 
strictly related to the traditional work of the accountant but also being members of the decision team. 
The third contribution is that business simulation is providing adequate skills for the future. The 
tremendous development of technologies (2,3) introduces big challenges to future accountants. The 
perception of students is that they are being prepared for their future work. The fourth contribution is 
about teamwork and cooperation skills. These soft skills, increasingly important in the job market and 
presented in the literature (6,13,16,18) are adequately provided by business simulation courses as the 
feedback of the students demonstrated. Finally, the fifth contribution is about the development of writing 
skills, valued as important for future accountants (6,11,18). It is true that the student's perception of the 
development of this skill was not as high as for the other questions, even though the value obtained is 
sufficient to demonstrate the development of writing skills during business simulation courses. For 
improving the students’ perception, the courses could include more activities that allow the development 
of this skill and a clear message to students that some of the activities they need to do are important for 
the development of this skill. 

To sum up, results point to the direction of the importance of business simulation methodologies which 
is unquestionable in the preparation of future accountants. These methodologies need to keep up with 
the technologies and changes of the job market. For that, higher education institutions need to maintain 
a regular investment in order not to risk becoming outdated. 
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SOCIALLY DISTANCED PERSONAL ROBOTS WITH A PHYSICS-
BASED YET UNREALISTIC SIMULATION 

Durell Bouchard 
Roanoke College (UNITED STATES) 

Abstract 
Teaching during the COVID-19 pandemic has compelled us as instructors to rethink many aspects of 
how we teach. In computer science education, this impact is most acute in courses that utilize hardware, 
such as robotics. To facilitate remote learning, I developed a web-based robotics simulator for the 
Python programming language. I designed the simulator to be physically accurate so that students feel 
like they are creating programs for a real robot, and yet because it does not emulate existing robotics 
hardware, it is free from practical constraints. Additionally, because there is no fear of breaking any 
hardware, users are encouraged to play and experiment with their simulated robots. The simulator also 
enables users to build interactive environments for their simulated robots that would be impossible in 
the real world, which promotes sharing and rewards creativity. As a result, I observed that students in 
my introductory computer science class engaged more with programming activities than in previous 
iterations of the course. 

Keywords: Personal robots, simulator, engagement, education.  

1 INTRODUCTION 
At Roanoke College, our introductory programming course uses project-based learning with multiple 
themes, robotics, video games, and data mining, to engage students and connect their learning to real-
world applications [1], [2]. Teaching the robotics version of the course in the time of COVID-19 is 
particularly difficult because of the personal robot hardware. In the course, students form groups to 
collaborate on programming projects using the robots throughout the semester. Besides reducing cost, 
sharing robots helps establish peer groups that can improve student learning and attitudes [3], [4]. 
However, teaching during a global pandemic means that the course must support students learning 
remotely. Teaching the class with physical robots would preclude students from sharing hardware and 
would make collaboration more difficult. 

I decided that the best way to support remote collaboration between students on programming activities 
was to teach the course using a robotics simulator. Simplistic robotic simulators, like Karel and Logo, 
have been used for decades to help students understand a notional machine and have a well-
established efficacy in the computer science literature [5], [6]. However, these systems abstract robotics 
to the degree that they do not satisfy the course theme's intent to connect students to real-world 
applications. There are robotics simulators developed for or used in educational contexts including 
Gazebo, USARSim, RoboSim, Webots, and LEGO Mindstorms [7]–[12]. Because these simulators are 
designed to facilitate software development of physical robots, they accurately mimic actual hardware. 
After all, it would be frustrating to write programs that function in the simulator but fail on the actual robot. 
However, these simulators require students to install software, which burdens students to solve 
installation and compatibility issues. 

To make learning remotely as easy as possible for students, I developed a web-based simulation that 
uses a 3D physics engine to visualize programs written in Python. I designed the simulator to be realistic 
but not to emulate any existing robot hardware. As a result, it feels authentic to programming a physical 
robot, but because it is not restricted to being accurate, users can create environments that would be 
impossible in the real world. I tested the module this past fall in my introductory computer science class. 
I hoped that the simulator would allow students to achieve the same learning outcomes while learning 
remotely, despite the simulator being less engaging than physical robots. 

What I found was a plethora of benefits that have been reported by others in the literature [13]. The 
simulator was less expensive, less work for me to maintain, and more manageable for students to 
develop. However, I discovered that the simulator provided additional, unexpected benefits. Students 
could tweak the physics simulation parameters, and they had no fear of damaging expensive equipment. 
These differences encouraged students to play and experiment with the simulation. They could speed 
their robots up to incredible speeds, jump them off ramps, crash them into destructible walls, and allow 
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them to plummet into limitless depths. The simulator also allowed students to easily create robots and 
interactive environments by positioning and constraining geometric primitives. Students had fun 
designing challenges and sharing their creations with their peers, and while using the simulation 
students engaged with programming activities more than in previous iterations of the robotics course. 

2 RELATED WORK 
The use of personal robots in computer science education has been shown to have a plethora of positive 
impacts, including improved learning, retention, and enrollment by enhancing student interest, 
motivation, and attitudes [14]–[20]. However, the evidence for enhanced motivation and learning is 
mixed, with several studies showing little to no benefit [21]–[23]. Major et al. [13] performed a systematic 
literature review of robotics in computer science education. Of the 36 papers included in the review, 
75% explicitly report that personal robots are an effective teaching tool for introductory programming. 
These results are likely skewed by publication bias toward positive results, but it is worth noting that 
none of the 36 papers included in the review reported a negative impact from using robots to teach 
programming. 

Integrating personal robots into computer science instruction does not come without costs; it requires 
time, money, and effort. The upfront expense to purchase personal robots makes them less accessible 
to programs or individuals with fewer resources [24]–[28]. Personal robots require extra time and effort 
for instructors to maintain because hardware breaks and batteries dissipate [29]–[33]. Testing and 
debugging a program on a physical robot can quickly become tedious. The extra time and effort are 
more than just annoying; they can impede learning by introducing friction that can slow students' 
development cycle. More critically, this friction can impact learning by disassociating the cause and 
effect of program changes. Fagin and Merkle [23] describe a large experiment to measure the 
effectiveness of teaching computer science using personal robots. They attribute the robotics 
intervention's failure to improve learning and increase retention to the slowed development cycle and 
the added impediment of working outside the lab. 

The experience of programming with a physical robot is satisfying for students, but testing and 
debugging a physical robot program can quickly become tedious. Early robotic educational tools such 
as Karel [34] and Logo [35] solve this problem by using a simulator [5], [6]. These simplified robotic 
simulators reduce programming a robot to the essential aspects by visually representing a robot as a 
two-dimensional avatar. The simulated robot acts as a notional machine that abstracts away the 
hardware details so students can more easily connect program code changes to execution behavior 
changes [36]. These abstract robotic simulators, and their more recent descendants, are valuable tools 
for teaching computer science. However, by abstracting away the hardware, they feel less authentic, 
which removes the motivational and attitudinal affordances students derive from working with actual 
hardware. 

Using a high-fidelity simulator in conjunction with physical robots, instructors can reap the motivational 
benefits of physical robots while simultaneously mitigating many practical disadvantages. Using a high 
fidelity simulator simplifies the debugging process because it is easier to create test scenarios and 
examine the program state of deterministic simulated programs paused mid-execution [31], [33], [37]. 
Simulators can also speed up the development cycle, allowing students to make connections between 
their code and the program's execution more quickly and easily[23], [38]. Using a simulator also means 
that malfunctioning hardware or restrictive lab hours cannot prevent students from working on programs 
[32], [39]–[41]. Once students perfect programs in the simulator, they can test them on the physical 
robot. This use of a simulator has the benefit of removing many of the development downsides of using 
physical robots while still allowing students the satisfaction of seeing their programs come to fruition on 
actual hardware. 

A few researchers have attempted to quantify the difference between using physical robots and a high-
fidelity simulator to teach computer science. Wu et al. [42] compared two groups of high school students 
learning to program using physical and simulated Lego Mindstorms robots. They found that the two 
groups had similar learning outcomes but that the physical robot group had a more positive attitude 
toward the programming activities. Liu et al. [38] compare high school students using physical and 
simulated VEX robots. They found no differences in learning, but the virtual robotic students could 
complete the course more quickly. They conclude that using a robotics simulator reduces time 
addressing mechanical or technical problems, allowing students to focus more of their time on 
programming. Fessard et al. [43] conducted a comparative study with high-school-age students to 
measure learning differences between physical and simulated BBC micro:bit microcontrollers when 
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learning to program. While this study does not use robots, it directly compares physical computing, 
which purports to have many of the same educational benefits as robots. They found no differences in 
learning gains when using the simulated environment. So while there are time and complexity benefits 
to using a simulator and potentially motivational benefits to using physical robots, there is likely no 
educational difference between using a simulator and using a physical robot. 

3 THE SIMULATOR 
The original impetus for developing the simulator was to allow students to participate remotely in a 
robotics themed introductory computer science course. So I chose to develop the simulator in JavaScript 
as a module for the Skulpt [44] Python interpreter. A web application simulator allows students learning 
from home to write and run programs on any operating system without installing any software. 
Implementing the simulator as a Skulpt Python module has the added benefit of allowing me to extend 
an open-source, online, interactive textbook from Runestone Academy [45] with a chapter on writing 
programs for the simulator. So students learn how to use the simulator just like the other modules taught 
in the textbook. 

My robotics-themed introductory computer science course uses the textbook How to Think Like a 
Computer Scientist: Interactive Edition [46] that teaches programming using an imperative model and 
introduces objects late [47]. Therefore, the simulator is two different Python modules, with and without 
objects. The imperative robotics module is more simplistic so that students can use it on the first day of 
class. I find that allowing students to play with the robots on the first day of class helps them connect 
what they are learning to the course theme and provides fun activities to facilitate forming peer groups 
[48]. The other module, the physics module, is object-oriented, enabling users to create objects that 
represent solid bodies in an interactive physics simulation. Modifying object properties after creation 
allows the user to create a custom interactive robot. However, it also empowers the user to create 
artificial interactive environments that are more fun and engaging than the classroom environments that 
I typically use in my classes. One student immediately saw the connection between the robotic car and 
a physics simulation and created a version of the video game Rocket League [49], where rocket-
powered cars play soccer. 

 
Figure 1. Animating a body in the simulation by modifying object attributes. 

The physics module contains classes for creating and manipulating 3D geometric primitives rendered 
using the Three.js [50] library in a physics simulation using the Cannon.js [51] library. The module 
defines classes that represent boxes, spheres, and cylinders. Users can specify the position, size, 
orientation, color, and mass of these objects when creating them. Bodies added to the simulation will 
drop due to simulated gravity. Setting an object's mass to 0 simulates bodies that cannot move but still 
participate in the physics simulation, like the ground. It is also possible to modify object properties after 
creation via Python object attributes. By repeatedly modifying these properties, users can create 
interactive 3D animations. For example, to rotate a box in place, repeatedly increment its orientation 
angle. Figure 1 is code that illustrates creating bodies, with and without mass, and animating them. 

from physics import Box, Ball 
 
# Create box that ignores gravity. 
width, height, depth = 1.0, 1.0, 1.0 
x, y, z = 0.0, 1.0, 0.0 
box = Box(width, height, depth, x, y, z, mass=0.0) 
 
# Drop a ball on top of the box. 
radius = 0.5 
x, y, z = 0.0, 5.0, 10.0 
ball = Ball(radius, x, y, z, mass=1.0) 
 
# Animate the box rotating. 
box.axis_x, box.axis_y, box.axis_z = 0.0, 1.0, 0.0 
while True: 
    box.angle += 10.0 
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Figure 2. Geometric primitives can be 
combined to create compound objects 
like these jacks using a lock constraint. 

 
Figure 3. Hinge constraints can be used 

to create an articulated robotic arm. 

 

To create a custom interactive robot, the user must connect bodies using constraints in the physics 
simulation. The physics module defines three classes for different types of constraints between objects. 
Each of these constraints allows for different degrees of freedom between two constrained bodies. The 
most constrictive, a lock constraint, prevents any movement between two objects. This constraint is 
useful for creating compound bodies out of primitive shapes. Figure 2 shows jacks created with lock 
constraints between spheres and boxes. The point constraint allows two bodies to rotate about a point 
relative to each other. A series of these constraints makes it possible to create a chain of bodies. The 
hinge constraint allows bodies to rotate about a single axis, like the hinge of a door. The hinge constraint 
class also has methods for setting the speed of rotation about the axis. By using hinge constraints, it is 
possible to create an articulated robotic arm. Figure 3 is an example of a grasping arm created with 
hinge constraints for joints. 

 
Figure 4. A loop can be used to create 

destructible walls. 

 
Figure 5. A loop can be used to create a 

loop-the-loop. 

It is also possible to create a simple car using hinge constraints for the wheel motors. By using speed 
differentials between opposing wheels, users can write programs for the car to navigate around an 
environment. The code required to create even a simple car is quite complicated. Students use the more 
manageable robotics module, which wraps all the physics module classes in module-level functions, to 
program robots on the first day of class. It contains functions that add various bodies to the simulation, 
including the ground and a simple robotic car. Using these functions makes it possible for students to 
create obstacle courses in the first week of class and create programs for the built-in robot to navigate 
them. Writing programs with loops makes it possible to create more regular environments like a wall of 
blocks or a loop-the-loop. Figure 4 is an example of a robotic car jumping off a ramp into a wall of boxes, 
and Figure 5 is an example of a loop-the-loop. 

4600



 

 

 
Figure 6. A randomly generated maze 
can be added to the simulation with a 

function call. 

 
Figure 7. The camera sensor data can be 

displayed as an overlay to assist with 
debugging. 

The robotics module also includes functions that simulate distance and camera sensors. Users can write 
programs using the sensors with conditional statements so that the robotic car dynamically responds to 
the environment. Using the distance sensor makes it possible to create more accurate control functions 
where the robot can move or turn exact amounts. The more precise control enables users to solve 
traditional robotics problems like wall following and maze traversal. The module also includes functions 
for creating walls and random mazes that facilitate creating these environments. Figure 6 shows a 
randomly generated maze. The camera sensor allows the user to capture and display images taken 
from the robotic car's perspective. By writing programs to analyze multi-dimensional lists of image color 
data, users can create programs that distinguish between different bodies in the environment. The 
camera sensor introduces the possibility of creating many different challenges that require the robot to 
search, avoid, or match bodies in the environment according to their color. Figure 7 shows the camera 
sensor data displayed as a window overlay in the simulator. 

Table 1. Course topics and associated programming activities 
Topic Programming Activity 

Statements Build Obstacle Course 

Loops Wall Crash and Loop the Loop 

Functions Navigation Functions 

Conditionals Maze Traversal 

Lists Color Search 

Classes Robot Class 

4 LESSONS LEARNED 
I used the simulation to teach a robotics themed introductory computer science course. After every unit 
of new material, students applied what they had learned in different programming activities using the 
robots. Table 1 lists the topics and associated activities. At the end of the semester, students put 
everything together for a two-part final project. For the first part, students created scorable challenges 
for simulated robots using the physics module bodies. Students selected challenges to solve for the 
second part of the project during a virtual showcase of the challenges. 

I found that the simulation provided the benefits reported by others who have used simulators in 
computer science education [13]. Using the simulation eliminated hardware maintenance, which takes 
the instructor's time both inside and outside the classroom. It reduced barriers for students to work 
outside of class because the hardware did not cost money, students did not have to share, and it never 
broke. Using the simulator also shortened the development cycle for students. Students could theorize 
and test solutions to problems much more quickly when working with the simulation. These benefits 
allowed me to introduce more complex and compelling programming activities than would have been 
possible with physical robots. 
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These benefits, however, did not come without a cost. At the end of the semester, students reported 
disappointment that they did not program physical robots. This dissatisfaction is understandable as 
working with hardware is more appealing to some students, particularly those interested in the hardware 
aspects of computing. Another disadvantage is that the simulation precludes simultaneous execution of 
programs. The Skulpt Python interpreter has no parallel code execution facilities, so it is impossible to 
execute two student robot programs simultaneously. This deficiency prevents creating challenges that 
require two robots to cooperate or two robots competing as in Robocup [52]. I addressed this issue by 
creating a final project with asynchronous challenges where students could objectively compare their 
programs' performance. 

Simultaneously, I was delighted by the benefits of using the simulator not reported elsewhere in the 
literature. The physics simulation encouraged students to play and be more adventurous with their 
robots. Because there is no fear of breaking a simulated robot, students created programs to speed, 
jump, and crash their robots. This enhanced experimentation led to students discovering the oddities of 
the physics simulation. For example, when the simulated robot's motor speed is changed drastically, a 
glitch in the simulation causes the robot to launch into the air. Using this trick became a tool the students 
used to solve tricky problems with a flying robot. Because the simulation is not physically accurate, the 
simulated robot's size and mass can be arbitrarily changed. Students found they could hack 
programming activities by making physically impossible modifications to their robots, such as a tiny yet 
massive robot that is difficult to dislodge. The simulation rewarded students for creating outside-the-box 
solutions. 

The simulator also allowed students to create and do things that would be impossible with physical 
robots. In addition to giving students problems to solve, it gave students an empty world to fill; a sandbox 
in which to play. In creating the simulated worlds for the robots and sharing them with their classmates, 
I saw more engagement with the programming activities than when students were presented with 
programming challenges to solve. There is ample evidence of the positive impacts of creative computing 
and creativity in robot design [53]–[55]. Nevertheless, I found that the simulator magnified students' 
creativity and engagement because they can easily create fantastic worlds for their robots. 

5 CONCLUSION 
Programming is an act of creation that provides the practitioner with satisfaction and rewards 
imagination. Nevertheless, computer science pedagogy is often structured about problem-solving, 
leading students to think there is just a single solution they must devise. I did not design the physics-
based simulation to emulate any physical robotic systems. As a result, it allows students to be creative 
while building virtual worlds that would otherwise be impossible. Moreover, without the constraints of a 
realistic simulation or the fear of damaging hardware, students are encouraged to experiment and play 
with their programs. 

At the end of the semester, I surveyed my students about their experience with the simulator. I asked 
them if, when the pandemic has passed, and we return to in-person learning, whether the course should 
continue to use the simulation. Students overwhelmingly responded that we should continue to use the 
simulation. They cited many of the reasons above related to the ease of use. However, they also 
lamented that they did not get to program physical robots. The solution they suggested, and that I will 
likely adopt, is to use both. I plan on using the simulator until the final project, when students will be able 
to choose to use a physical robot or the simulator. 

I began the venture of remotely teaching the robotics-themed introductory computer science course with 
a simulator expecting an inferior experience for the students. I presumed the simulation would allow 
students to achieve the same learning outcomes but with diminished engagement. What I found instead 
was that students had more fun and were more engaged with the programming activities. When the 
pandemic has passed, and we can go back to in-person instruction, I plan on teaching the course using 
the simulator instead of physical robots. 
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Abstract 
This article describes an educational product designed for the purposes of educational content in 
kindergarten and primary school. The product is designed to enrich the creative repertoire and 
pedagogical approaches offered to educators engaged in synchronous teaching in a face-to-face 
environment and online. The idea of the authors is to create a music product whose different aspects 
can make it usable in various educational fields. It is based on the concept of art education through the 
realization of integrative connections between music and other arts. 

The idea of the project is related to a multi-layered perception of a children's fairy tale, developed, and 
presented in different ways. The form of presentation includes interactive audio-visual content and an 
original sound library containing sound effects, natural sounds, acoustic instruments, examples of 
various musical works, versions of melodic improvisations, etc. 

Keywords: digital educational content, interactive audio-visual content, teaching and communicating 
with children, multi-layered perception. 

1 INTRODUCTION  
One of the areas that is developing most dynamically nowadays is education and the pedagogical 
methods and technologies. International and national institutions, as well as non-governmental 
organizations, are paying more and more  attention to issues of education. New forms of education are 
being developed, innovative and diverse approaches to the realization of the process itself are being 
established. Regardless of the degree of effectiveness and the target groups, there is a general 
consensus and complete agreement regarding the great importance of education. The efforts to improve 
the overall quality of education are ubiquitous and are unanimously acknowledged by all parties in this 
complex equation. The institutions involved in this activity are directing their efforts to expand the scope 
of social groups that have access to the educational and pedagogical “services”, to increase the quality 
of education and improve the actual learning outcomes through developing adequate curricula and 
educational packages. There is  evident overall uplift and intensive development in the field of education 
in general and in its specific areas and specialized units.  

The issue of modern digital computer technologies and distance learning cannot be ignored. Even 
outside the immediate situation on a global scale and the changes resulting from it, the current state of 
education and science calls for development and transformation of the traditional learning process. The 
introduction of computer technologies in education and the integration of various Internet resources in 
the educational process creates a very wide range of new opportunities, approaches, and perspectives 
which are suitable and relevant today. This change is becoming more and more intense. Its dynamics 
and amplitude are increasing. Therefore, education has no other alternative but to adapt appropriately 
and to take advantage of the new possibilities offered by the virtual environment in a creative and well-
grounded manner. Of course, nothing can replace the direct contact and immediate physical 
communication at any stage of such a complex and lengthy process as education. However, this does 
not contradict the benefits and additional perspectives of the virtual and remote teaching methods. It 
does not also reduce the possible effectiveness and appropriateness of “augmented virtual reality”. 

Modern computer technologies provide output information in the form of sound (speech, music,…) 
images and video that can be processed in a flexible, accessible and high-quality manner so that users 
can make a variety of multimedia products. In the virtual environment of software platforms, users can 
operate with different types of data simultaneously, but with a different final goal. One of the most 
significant applications of this technology is in education. The computer and the digital environment 
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provide extremely rich opportunities for learning, experimentation, illustration, simulations, 
communication, numerous ways of  acquiring knowledge and solving pedagogical problems. 

The use of computers as a teaching and learning aid in music education has its traditions and has 
already gained experience. As early as the 1970s, in the USA specialists began experiments and used 
digital technologies to improve the aural skills of musicians. The possibilities for composing electronic 
music with the help of computers and the first discussions about the applicability of the new computer 
technologis in the sphere of music education appeared in the 1980s. Gradually, by the beginning of the 
21st century, with the increase in the computing power of computers and their accessibility, computers 
had entered visibly all areas of music, including music education. The benefits and results of the correct 
application of digital technology in music education are obvious and indisputable. The main conclusion 
of this process is the fact that the motivation, concentration and degree of acquisition of the taught 
material among students have increase progressively with the introduction and use of adequate 
multimedia educational resources.  

In Bulgaria, training under conditions of global pandemic has inevitably forced teachers at all levels of 
the education system to work “online” and to use educational resources that have been available or 
created specifically for this purpose in order to follow their curricula and teach specific thematic units. At 
this stage there is no unified concept of structuring and generating online resources for the separate 
subjects, except for the fact that all specialists adapt the content to the age of the students and the 
requirements in the curricula approved by the Ministry of Education and Science. With reference to 
music education there have not been any regulations so far about the requirements for working with a 
certain type of music software. In this regard, mucic teachers can use software that is familiar to them, 
both for recording and processing sound (e.g. Audacity, Abelton and Adobe Audition), and for notation 
and music literacy (e.g. Musescore). At the same time, the electronic resources of the music textbooks 
offer some ready-made solutions in order to facilitate the work of teachers. Nevertheless, many 
Bulgarian teachers prefer using existing and attractive software to facilitate the educational process. 

Teams of specialists, as well as various institutions, unite their efforts more and more intensively and 
work actively to create various educational resources, includingmaterials for music classes. Their aim is 
to prepare teaching resources which meet the educational standards and the curriculum requirements. 
At the same time they are looking for an original approach, attractiveness and are establishin  
interdisciplinary links between the different subjects. This is also the idea of the authors of this article. 
By combining their professional and specialized experience in different areas, namely music pedagogy, 
sound design and visual technology, they aim at generating an educational product that can be used in 
formal and informal learning environments. The product is addressed to children aged 5-7. In 
constructing the conceptual design, the authors take into account the official guidelines of the Ministry 
of Education and Science [5] in relation to providing training in a fully electronic environment during the 
pandemic. The document states that “... teachers help children to acquire skills by working with parents 
through platforms, applications, e-mail or other appropriate means. For this purpose, they provide 
developed materials, videos, audio files, etc., with the help of which children can develop their logical 
thinking, communicate, create and maintain physical activity through game - based situations at home.” 
In the same document it is recommended that teachers provide on additional sources of information, 
didactic games and educational resources. 

At the same time, experts in the field of Internet use advise, on the basis of observations and analytical 
approaches and in order to prevent the mental and physical health of preschool children, that the 
technology of online learning must enable students to participate in the process, to answer questions, 
including when they watch videos or images on the screen. These recommendations also include the 
use of various applications within the platforms for online teaching, so that children can choose the 
correct answer, recognize an animal / object, etc. This is done to engage their attention and increase 
the attractiveness of the presented material. [2] 

2 METHODOLOGY 
Such an attempt for integrative educational content with an emphasis on music education, intended for 
the purposes of educational content in the kindergarten and primary school (5-7 years) is presented in 
this article. This is an educational product designed for the purposes of educational content in 
kindergarten and primary school. The product is designed to enrich the creative repertoire and 
pedagogical approaches offered to educators engaged in synchronous teaching in a face-to-face 
environment and online. The idea of the authors is to create a music product whose different aspects 

4607



 

 

can make it usable in various educational fields. It is based on the concept of art education through the 
realization of integrative connections between music and other arts. 

These resources comply with the official ordinance for preschool education in the Republic of Bulgaria, 
as well as with the school curriculum for 1st grade for the subject of music. While in the “educational field 
of music”  for preschool education [4] there are educational cores such as Perception, Reproduction, 
Music and Games, and Elements of Musical Expression, for 1st grade (primary school) [6] there areas 
of competence such as Music Practice (making music, perception of music); Elements of Musical 
Expression; Music and Games; Music and Society. 

The document concerning preschool education emphasizes the important role of perceiving music 
through one of its main characteristics, i.e. establishing associative connections. Every individual 
experiences music in an unique way and exactly this is the understanding of the authors of the digital 
product when they set basic creative tasks and games which are related to different examples of music. 
Regarding one and the same piece of music, different people, even children at this age, can express 
different opinions, even evaluations, and no one should claim the right to define specific music as “not 
appropriate” or “bad”. Therefore, from an early age, children's attention should be directed to the fact 
that in culture, in arts,  and in music, in particular, every individual in entitled to their own personal taste 
and preferences, but must respect and honor the choice of the others. [4] 

The idea of stimulating creative thinking as well as expressing individual opinions and attitudes with the 
help of the appropriate pedagogical interaction emerges as a leading idea of the authors in developing 
all aspects of the educational resource. The product has the structure of a linear narrative (time line), 
and at the same time has a modular structure in relation to the different levels of the musical and creative 
tasks which have the leading role . 

• Recommended age of the target group – children aged 5-7.  

• The main objective of the product is to promote the interdisciplinary approach in kindergartens 
and primary schools (Grade 1). In addition, it offers functional tools for working in a fully online 
environment which can be effective in blended learning and significantly enrich the face-to-face 
teaching process.  

• Way of working: team and individual work.  
• Areas of child development: cognitive skills, emotional skills, communication skills, motor skills, 

sensory perceptions.  

• Product descriptions: Teachers are provided with a set of methodological guidelines, creative 
tasks, sound resources and musical examples, visual stimuli and images. The foundation of the 
educational resource is built on the basis of an artistic text, suitable for the age of the recipients, 
and provokes sound and image associations with the literaure content. The selected literary work 
is the Bulgarian folk tale "The Sparrow’s Dream" (collected and published by Angel  
Karaliychev).[1] 

The product is structured in three modules, which reflect different levels of creative musical tasks, games 
and examples. The proposed methods for pedagogical interaction fall withing several categories, i.e. 
verbal methods including talks, stories, descriptions; demonstration methods  including visual and aural 
demonstrations; interactive approaches such as didactic musical games and performances / 
reproductions of sound pictures; and analysеs and comparisons of sound and musical materials, etc. 

Module 1 includes tasks for perception of musical and visual content. The emphasis is on finding 
differences by perceiving one and the same visual image illustrated through different musical examples. 
The selection of these examples is not related to the differentiation of the categories “appropriate-
inappropriate”. The authors do not seek a purposeful contrast between the story content (including its 
animated realisation) and the musical content. Their goal is to stimulate personal opinion and attitude 
through guiding questions and tasks.                  

With reference to this, the authors have selected fragments of classical musical works by Grieg (“Peer 
Gynt” suite, part 1), Dvořák (“From the New World” symphony, part 1, theme 2), Chopin (Nocturne in B 
flat minor op. 9 No1), Prokofiev (Concerto for Piano and Orchestra №1). After perceiving the entire 
audio-visual content, the children are engaged in a discussion and are asked questions presented as 
sound files,for example: Which of the musical examples best describes the story of the sparrow?; Which 
of the musical examples would the sparrow like the most? What about you? The aim is to provoke 
meaningful and well-grounded answer by each child with the help of the teacher. Children are given the 
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opportunity to comment on the vision of the animation,e.g.the colours according to the mood of the 
characters, to express their personal opinion and their own idea about the main characters. 

Module 2 is focused on perceiving varied rhythms and stimulating rhythmic improvisation in children. 
The aim is to differentiate the individual characters in the story and to characterize them through rhythmic 
sequences. The children are offered a pre-recorded rhythmic pattern, played on various children’s 
musical instruments such as a children’s drum, a tambourine, maracas, etc. The rhythmic patterns are 
genre-related to march, waltz, pravo horo and rachenitsa (the latter being traditional Bulgarian fork 
dances) because children alre already familiar with them. 

The number of sounds as part of the sound library in the product are designed so that there is possibility 
of replacement and constant updating. Each time the rhythmic patterns is changed, a different 
percussion instrument is offered. The tasks and games in this module include suggestions for making 
musical instruments from available materials that resemble in sound and shape the proposed children’s 
musical instruments. The didactic musical games are “Hear and repeat”, “Rhythmic echo”, etc. As part 
of the same module, children are offered to hear a version of the audio-visual content of the fairy tale, 
in which natural sounds and specific spot effects are used as a musical background (the technical details 
of the production are described below). After hearing them, the children discover different rhythmic 
patterns such as the rhythmic drumming of the woodpecker, the rhythmic steps of the hunter, the fall of 
the spring flowers, etc. and imitate them. At the end of module 2, the realization of a sound picture by 
the children is planned. This will be done with the help of a preliminary talk, during which appropriate 
instruments and sound sources will be selected for the purpose.  

Module 3 aims at stimulating the children’s melodic improvisation. This is done again in relation to the 
overall perception and analysis of the content and visual characteristics of the animated fairy tale 
characters. Various melodies which will help the children to characterize the story characters are 
included in the sound library. The questions to the children are again focused on their personal 
preferences. This time, as a game situation, they must connect the actors with a certain melody 
according to the movement of the melodic line, tempo, dynamics, and character. The interactive part is 
realized as a proposal to the children to vocalize a part of the text in which there is direct speech.   

All questions are designed and implemented as audio files. The guidelines for the teacher are 
incorporated in the modular structure itself and are not provided as a separate file. The role of the 
pedagogue is to specify what part of the resources will be used during the lesson or the pedagogical 
situation according to the goals, tasks, and organization of the learning process. The teacher also 
monitors the completion of the creative tasks and the quality of their realization.  

3 RESULTS 

3.1 Creating the visual content 
2D animation has been created. Once a clear scenario has been written, the technical and creative 
implementation undergoes several stages:  

3.1.1 Creating a storyboard 
This stage involves several steps that facilitate the formation of all the important elements or scenes 
that will be included in the overall vision of the video. At this stage, the goals of the animation are 
conceptualized. The authors determine what they want to convey as a message or emotion to the 
viewers and how the audience will feel after watching the animation.  

Another important step in creating the storyboard is building the timeline. It determines the time and the 
way in which the separate scenes will be developed as well as the transitions between them.  

3.1.2 Conceptualizing and developing the characters, including the choice of an appropriate 
colour range 

This stage is very important because the incorrectly chosen stylistics of the images or the inappropriate 
colour scheme can lead to conveying contradictory messages and turn off the audience.  

In this case, a rather simplified and naïve image of the sparrow would be suitable for very young children. 
The target group (children aged 5-7) would immediately feel that the image is too “babyish” and would 
most likely show disregard for the presented material. The other extreme - adhering to a high degree of 
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realism in rendering the sparrow would not also have a favorable effect on perceiving its image because 
the fairy-tale effect would be lost.  

The image selected for the sparrow is created in a way that is close to the popular style of the cartoon 
characters from the movies intended for the selected age group, i.e., children aged 5-7. 

The colour scheme of the first scene is choses to be in tune with the mood of the character (the sparrow)-
“among the withered leaves of the trees” and to enhance further the impact of the text. The use of pastel 
nuances of gray and brown contribute to this. Even the sky is not blue as we know it. The risk of creating 
such an atmosphere is that if things are not balanced well, the scene can be depressing, repulsive and 
create extremely unpleasant emotions from the very beginning of the animation.  

The second scene, where the beautiful dream of the sparrow is shown, is in sharp contrast with the 
beginning of the animation. The colours are brighter and more cheerful and create the feeling of spring. 
The trees are highly stylised and unreal. 

3.2 Creating the sound content 
A complete phonogram in cinematic style has been created to support, enrich, and complement the 
visual animation. The work on creating the sound content is also organized in several stages: 

3.2.1 Text  
The text of the fairy tale has been recorded by a narrator with an appropriate timbre and adequate artistic 
expression. An exact balance has been found between the objective informative way of speaking and 
the theatrical actor’s interpretation of the characters, events, and emotions. 

3.2.2 Atmosphere 
The authors have created a detailed sound atmosphere that supports the action, conveys realism and 
at the same time provokes the imagination of the listeners. Each scene of the script has been developed 
individually with small but significant differences in the surrounding sound environment in order to 
maximise the impact of the separate events, characters and relationships.  

3.2.3 Sound effects  
Many different sound effects have been used to illustrate specific actions/ scenes from the fairy tale, for 
example leaves falling from the trees, birds landing the tree brunches, the magic garden appearing, etc. 

3.2.4 Sound library  
Generating the sound content for the educational product has included recording numerous elements. 
Providing enough material that will ensure the completion of the methodological tasks and activities within 
the separate modules require recording melodies and rhythmic patterns performed on different instruments 
as well as selecting and processing various sound effects. The overall result is achieved by mixing all 
audio elements in a digital audio workstation (DAW), precise timing, and appropriate final sound mastering.   

The main goal of the authors is to create a sound score that is well-defined, varied, and can produce the 
maximum effect in combination with the other elements. During certain moments, such as the birds’ landing 
on the tree branches, a larger number of spot effects, which are outside the realism of the respective 
gesture or action, have been used but they have contributed to achieving a stronger impact and a clearer 
emotional response.  

3.3 Realisation and development prospects  
The team of specialists, i.e., the authors of the article, works together with scientists from the Scientific 
Research Sector at the University of Ruse “Angel Kanchev” and in close collaboration with various 
educational institutions. The authors are planning to launch their educational product in the next school 
year. Specialist in the field of music education have already shown interest in the product as well as in 
its capabilities and potential for being adapted and used with different age groups. The main reason for 
this interest is the need for appropriate new digital educational resources with interdisciplinary 
characteristics and creative elements. 
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4 CONCLUSIONS 
The team of authors of the article believe that the prerequisites for successful implementation of the 
digital educational product, which aims at developing the artistic and aesthetic capabilities of children 
and at forming their criteria and taste for quality content, and interest in the arts, are: 

• Available specialised team of professionals.  

• Detailed and thoroughly prepared conceptual design project created on the basis of the curriculum 
requirements for the respective age group and level of education.  

• Use of professional audio and video equipment and software.  

• Considering the needs of teachers in their current specific activity.  
• Identifying the good practices and correcting any shortcomings through feedback from children, 

students, and parents.  

To achieve artistic and aesthetic development, the authors use musical examples which, in some cases, 
go beyond the parameters set in the school curriculum requirements but at the same time they are highly 
artistic examples with a rich timbre range and detailed texture. The reason for selecting specific musical 
works is that they illustrate different genres. These musical examples also have clearly defined and 
characteristic melodic line, and timbre characteristics that are close to the idea of holistic perception of 
text, vision, and sound and allow profound impact on the specified age group. Because teachers of this 
age group are not required to have specialized music education, the authors believe that the plethora 
of specific examples, demonstration materials and clearly formulated tasks will help them in the creative 
and interdisciplinary aspect of teaching both online and in a face-to-face environment.  
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Abstract  
With the confinement that generated so many fears and so many changes of habits in our daily lives 
and with the worsening of the COVID-19 pandemic, schools suspended, in Portugal, as indeed on a 
planetary scale, the face-to-face teaching activities and teachers of the various levels of education had 
to implement digital learning resources, inspired, in part, in the Distance Education modality (DE). 
Remote teaching was a way to promote social and physical distance and decrease the transmission of 
the pathogen. In this sense, this paper aims to understand the impact of remote teaching on the learning, 
psychological state and well-being of students who are attending, in the current academic year, the 
Undergraduate Social Education in a private higher education institution in Portugal. The option for this 
undergraduate is because it is a undergraduate aimed at working with vulnerable publics particularly 
affected by this pandemic context. To conduct this study, the methodology used was the construction 
and application of a questionnaire to all students of this undergraduate. Data were collected via online 
questionnaire, composed of questions divided into multiple-choice and open-ended categories. The 
treatment of the questionnaire integrates the quantitative method (multiple choice questions) and 
disundergraduate analysis for the open questions. The results show that the students of this 
undergraduate have a great sensitivity for the perception of human, social, economic relations. And they 
see some advantages in remote learning as the flexibility of time and ease in reconciling leisure and 
study. They refer that the teaching provides more autonomy in the teaching-learning process, although 
some answers reflect a contradiction between the valorisation of autonomy and the greater dependence 
on the teacher's indications arising from online classes. They emphasise the negative impact of remote 
teaching on the lack of interaction with others and report a frequent feeling of loneliness and 
apprehension about completing the undergraduate because the institutions for professional practice 
(internship) are closed due to confinement. 

Keywords: Remote learning; Degree in Social Education; Digital learning resources. 

1 INTRODUCTION 
Digital integration in today's society is an inevitable reality. The pandemic that plagues us only made 
this reality more evident. From one day to the next, the school entered inside our houses. In such a 
sudden change, it is considered, as stated by Nóvoa [1], that “education can happen anywhere and 
anytime, using real or virtual teachers as reference”. However, these spaces, even if they are known, 
are, as Augé says, in an interview to Geli, a “non-permanent place” [2]. In this temporal situation, it was 
possible to apply a set of practices mediated by technology in order to reproduce creative teaching in 
the context of a pandemic that was called Remote Emergency Teaching (ERE) [3]. 

Online teaching presupposes, in the understanding of Means, Bakia and Murphy [4], a set of dimensions 
that must be taken into account, such as the role of the teacher and the online student, aspects of a 
pedagogical nature, pace, duration and time of online classes, synchrony of online communication, 
modality of online assessments and essential feedback to students. The Remote Emergency Teaching 
corresponds to a “temporary change to an alternative teaching format due to crisis circumstances 
[involving] the use of totally remote teaching solutions that would otherwise be taught in person and that 
will return to that format as soon as the crisis or emergency is over [5]. 

In this digital age, in a social context and in a sanitary and pandemic crisis, we know the importance of 
changes in the educational system through the need for schools to adapt to these changes. As 
mentioned by Soffner [6] education plays an essential role in changing society, as does technology. 
Together they comprise a fundamental dimension of social change, since the evolution and 
transformation of societies are built through the complex interaction of cultural, economic, political and 
technological factors. It is in this context that we define the objective of this article to try to understand 
the impact of Remote Emergency Teaching upon the psychological state and the well-being of students 
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attending a graduation in Educational Sciences - Social Education, as well as to identify and interpret 
the positive and negative points. of this teaching modality from the perspective of these students. 

2 METHODOLOGY 
It is still paradoxical - as Rui Manuel Loureiro recalls [7] - that globalization, which, in essence, implies 
the ease of circulation of people, ideas, techniques and goods has also been a means of facilitating the 
circulation of the SARS-CoV-2 virus which has suddenly forced our open societies to withdraw, slow 
down and lockdown. It was, therefore, in a pandemic scenario that we conducted this study. According 
to the defined objectives, this investigation is classified as exploratory because it seeks similar studies 
in the literature with the purpose of a better understanding of the problem and descriptive by studying 
the characteristics of a population through the use of a questionnaire [8]. To carry out this study, we built 
a questionnaire that was validated, and applied, during the 2nd semester of 2020-2021 during online 
classes, to the universe of students attending the graduation in Social Education at a Portuguese private 
university institution. Of a total of 59 students, 51 responded, making a percentage of 86.4%. The 
questionnaire consists of open and closed questions. For data analysis, we proceeded to a quantitative 
approach whose statistical treatment was done through Microsoft Excel. Content analysis was 
performed using the MAXQDA2020 software. The qualitative data collected gives relevant information 
that contextualizes the results and contributes to the study. 

3 RESULTS 
Having the sociodemographic profile of the students as a reference, the data were organized according 
to age, gender, and locality where the participants live. The largest age group is 20-25 years old (72.5%), 
19.6% are under 20 and 5.95% are over 35. There is only one student (1%) between 25-30 years old. 
This age difference is due to the different forms of entry into Portuguese higher education and. It is 
interesting to observe that this graduation reflects it: (i) access through entry Exams to those with more 
than 23 years old; (ii) access through entry Exams to holders of double certification; (iii) access through 
the diploma of the Higher Professional Technical Undergraduate; (iv) access through the National 
Exams. It is precisely those who entered the latter modality who are the youngest and who encompass 
the percentage of 19.6%. About gender, 92.2% are female and 7.8% are male. Regarding the location 
where the students live, 95% live in the Lisbon Metropolitan Area (AML) and only 5% live outside the 
area where the university they are attending is located. This data reveals that geographical proximity is 
important for the selection of the institution and its training offer. 

Regarding the remote education provided and about the adaptation of students, a significant number 
(39%) adapted Reasonably, 16% Very well and 35% Well. However, 10% of students considered this 
adaptation to be Difficult. The data shows that many students still have difficulty using the technologies. 
The equipment used was as follows: Portable computer - 73%; PC - 23%; mobile phone - 2 %. In the 
question about whether the equipment was requested from the University, it is observed that only 4% 
requested it. When asked about online security, 43% say they found malicious software and 23% 
received messages asking for personal data and only 6.7% lost files. Of the total respondents and on 
the issue of online risks, 72.5% consider themselves Informed, 19.6% Very informed and 7.8% Not 
informed. Regarding to resources, they were assessed as follows: Adequate (71%) and 27% Very 
adequate. Only 1 student (2%) considered it not suitable. The proposed tasks are for 76% of students 
Adequate, 12% indicate to be Very suitable and for 16% Not suitable. This data is an indicator that it is 
necessary to focus on the pedagogical training of teachers for the teaching of online classes. 

Regarding the weak points of remote education available, technical, and technological problems were 
the most mentioned (57%) as well as the excess of work (33%). Understanding difficulties and online 
time are simultaneously indicated as weaknesses (Table 1). 

When asked about the most positive points, they identified time management, greater autonomy, 
security against the pandemic, better concentration, greater flexibility, reduced expenses and comfort 
as potentialities in the entire process of remote education available (Table 1). 
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Table 1. Weaknesses and strengths of remote learning 
W

ea
kn

es
se

s 
Category Frequency Examples (3 sentences) 

Difficulties in 
understanding/ 
inadequate 
activities 

§ 25 § “When teachers are explaining the subject there are parts of the 
speech that are not understood". 

§ “Activities are not always suitable for online teaching" 
§ “I can't concentrate because of the people at home 

Technical and 
technological 
problems 

§ 30 § "Lessons can be viewed jamming all the time or even missing the 
lesson." 

§ "Network failure, interposition of voices" 
§ Sometimes the internet fails, as my sister is also in online 

classes” 

Interaction with 
classmates and 
teacher 

§ 14 § “Non-socialisation"  
§ "Distance between student and teacher"  
§ “We don't have breaks to be with the students". 

Stress/ fatigue § 19 § “I feel more tired because of the number of hours I spend on 
Zoom attending classes and then doing homework afterwards”. 

§ “It gives me a lot of headaches because of the hours in front of 
the computer". 

§ “The psychological stress caused by the workload and the tasks 
requested by the teachers". 

St
re

ng
th

s 

Pandemic 
Security 

§ 5 § Safety and ease 
§ Given the situation we are in, we are safer at home. 
§ Guaranteed safety in terms of health, autonomous learning 

Teaching/ 
Learning 

§ 24 § The classes can be more interactive; the mould has been a very 
adequate platform for this. 

§ We have new dynamics between teachers and students and new 
learning methods 

§ I am more attentive for being alone. 

Economy(s) § 21 § I don't spend money on transport. In principle, we have no excuse 
for being late. 

§ Extreme savings on travel 
§ We don't waste time travelling, we are in a more comfortable 

environment and we have easier access to the documents 
provided by the teachers as we can consult them on the 
computer. 

Comfort § 12 § We don't have to get up so early to catch transport. 
§ No noise in the classroom. 
§ Flexibility in changing class times. 

Source: Research data (2021) 

In relation to group work as one of the strategies that facilitate teaching, 33.3% consider that it facilitates 
and 29.4% it facilitates a lot. For 29.4% of students, this pedagogical strategy is not a facilitator and 
7.8% affirm that it has no influence. 

Regarding the activities they would like to propose, the following were mentioned: webinars, practical 
activities, debates, virtual visits, conferences, and workshops. These results show that students prefer 
different teaching strategies for a better understanding and deepening of themes, to be carried out in 
different spaces, whether virtual or physical, and conducted by different specialists. 

In the questionnaire of the Covid -19 pandemic and the school, it appears that 47.1% of the participants 
consider that the impact of the confinement is Medium (47.1%), 29.4% as having No effect, 11, 8% High 
and 11,8% Weak. 
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Regarding the impact on well-being, the following were indicated: Greater anxiety (58,8%), 27.5% No 
Effect and 7.8% Greater agitation. The students had, in addition to the support given by the teachers, 
the psychological support provided by the Institution itself, as it can be seen on the institutional website. 

The results show that the imposed confinement measures affected the way of being, learning and 
teaching. It was essential to use digital platforms, which (re) implied adaptation to new ways of working 
and studying. 

4 CONCLUSIONS 
It is indisputable that the Covid-19 pandemic broke out, with impact, the daily lives of countries, cities, 
communities, and families and, consequently, the entire educational system. We conclude that students 
consider that Remote Emergency Teaching has provided and enhanced an improvement in terms of the 
use of digital resources, although they prioritize face-to-face classes as a privileged space for learning 
programmatic contents, soft skills, and other transversal skills. They indicated as activities to be 
developed in online classes webinars, practical activities, debates, virtual visits, conferences, and 
workshops, which reveals that, from the students' perspective, remote teaching has space for a 
diversification of pedagogical strategies. 

We consider, through this study, that online classes are a pedagogical opportunity that implies the 
recognition of the importance of new digital technologies, new roles of the teacher and the student who 
must be more active in the learning process. We maintain, like Batista and Freitas [9] “that technology 
must be at the service of society in order to meet human needs and reduce social differences, and that 
its use in education must have the same purpose, in particular to provide conditions for most in need of 
breaking the limits imposed by poverty”. It is still significant that in this study there are still students who 
use the mobile phone and request equipment from the University to attend online classes. 

We believe that this health crisis has resulted in the acquisition of skills for the adaptation and 
management of change in teaching performance both in the action of educational praxis and in daily life 
marked by difficult times. The commitment of teachers, the receptivity of students and the provision of 
training on digital platforms given to teachers and students by the university made it possible, within the 
framework of recent regulatory and legislative flexibility, for Remote Emergency Teaching. Naturally, it 
is imperative to invest in initial and continuous training of teachers in the field of technologies in 
education. However, many questions remain unanswered about the immediate impacts of this pandemic 
on health, well-being, and learning. Understanding this problem requires new interdisciplinary 
investigations (involving Psychology, Sociology, History and Pedagogy) during and in the post-
pandemic. 
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Abstract  
In early 2020, a lethal virus caused a pandemic on a global scale. The Covid-19 pandemic brought 
numerous changes in our daily lives, due to sanitary measures and social distancing. The education 
sector was one of the most affected. In order to continuity to the school year, the face-to-face teaching 
activities were replaced by the remote learning modality. If the digital technologies were already used, 
as resources to support the teaching-learning process, they became, in this pandemic context, a main 
artefact of remote teaching. In this sense, this communication aims to capture the perceptions of remote 
teaching on the learning, health, and well-being of higher education students from 2 different courses 
(the undergraduation in Basic Education to train teachers and the undergraduation in Videogames 
aimed at training higher technical staff in this area of knowledge). The methodology used was the 
construction and application of a questionnaire to students of these two courses in two higher education 
institutions (university and polytechnic) in order to make a comparative study of students from different 
socio-cultural and economic conditions and with different levels of prerequisites in the field of digital 
technologies. Data were collected via online questionnaire, composed of questions divided into multiple-
choice and open-ended categories. The treatment of the questionnaire integrates the quantitative 
method (multiple choice questions) and discourse analysis for the open questions. The results show 
that the students of the Degree in Education have adapted well to remote teaching (convenience and 
protection against contagion) although they refer to the negative impact of remote teaching on 
sociabilities that compromises interaction and pedagogical relationship. They also show that remote 
education mirrors and deepens the social inequality between students in terms of both computer 
equipment and digital resources. They show little awareness of the problem of online safety. For 
Videogames students, remote learning is seen as providing more comfort, greater value for time and 
more security in the face of the pandemic. They are aware of and active on the issue of online safety. 
And they see remote learning as an evolutionary process through cyber and internet, and the pandemic 
as a factor that accelerated a process, which was already underway, of integration between technology 
and education. In both courses, students note that remote learning has as a negative consequence the 
lack of sociability and socialization, a factor intrinsic to the human condition. 

Keywords: Remote teaching; Degree in Videogames; Degree in Basic Education. 

1 INTRODUCTION  
The current globalized, multicultural and liquid societies [1] were, in early 2020, plagued by Covid-19 on 
a global scale. In order to prevent the transmission of the virus, the pandemic has brought numerous 
changes in our daily lives and has given rise to new ways of acting and relating, new ways of living and 
living together and new ways of teaching and learning. Confinement - as Paulo Mendes Pinto reminded 
us - “was a unique time in what was a test”, because it generated “so many fears, so many difficult 
decisions, so much change in habits” [2]. The pandemic enabled the world to “have another perception 
of human, social, economic relations” and also provided other learning scenarios” [3]. In fact, educational 
institutions had to adapt to remote education and operate in an emergency and remotely way, when the 
closure of schools and universities was decreed, affecting, according to UNESCO, 2020 [4], more than 
90% of students. The school, as Perrenoud [5] points out, “cannot ignore what is going on in the world. 
Now, information and communication technologies (ICT) dramatically transform not only our ways of 
communicating, but also of working, of deciding, of thinking”. If digital technologies were already used, 
as resources to support the teaching-learning process, they became, with Covid-19, a main artifact of 
remote education, as underlined by Moreira and Schlemmer [6], (2020): “The term remote means distant 
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in space and refers to a geographical distance. Remote Teaching or Remote Lesson is configured, then, 
as a teaching or class modality that presupposes the geographical distance between teachers and 
students and has been adopted at different levels of education by educational institutions worldwide, 
due to the restrictions imposed by COVID -19, which prevents the physical presence of students and 
teachers in the geographic spaces of educational institutions”. 

So this article aims at capturing the perceptions about remote teaching in the learning of students of 
University in two different courses: the undergraduate in Basic Education and the undergraduate in 
Videogames, taught in two different educational institutions (one polytechnic, the other a university) but 
both based in Lisbon (Portugal). They are two scientifically very distinct courses, both in terms of the 
knowledge to be acquired, as well as in the methodologies, teaching practices and professional 
opportunities. 

2 METHODOLOGY 
The transition from a classroom teaching regime to a remote teaching process generated distance 
learning, in an emergency situation, as was the case with the Covid-19 pandemic, which triggered the 
need to change the education paradigm in a short period of time. With the suspension of face-to-face 
classes in most countries of the world, remote education has become the current teaching modality 
during periods of confinement. It was in this alignment that we conducted this study on the perceptions 
about remote teaching in the learning of students in the 1st year of higher education from two different 
courses and from two different higher education institutions (one polytechnic and another university). It 
was our intention to compare two different realities as well as to identify the potential of each one of 
them and to expand the knowledge of the specificities of the students of each of the courses. For this 
purpose, an online questionnaire (Google forms) was carried out and applied to the 1st year of the 
undergraduation in Basic Education (LEB) and to the 1st year of the undergraduation in Videogames 
(LVJ). The undergraduation in Basic Education (LEB) is taught in a private polytechnic institution in 
Lisbon and provides access to the training of kindergarten teachers and teachers of the 1st and 2nd 
cycles. The undergraduation in Videogames (LVJ) integrates the training offer of a private university and 
the main goal is to provide theoretical and practical training of a specialized technological and artistic 
nature, with an orientation towards professional practice, in the areas of animation, digital games, 
multimedia communication and the interactive media. 

Both institutions are based in Lisbon (Portugal). The purposive sample [7] consisted of 22 (88,0%) 
students from the 1st year of LEB (there are only 25 students) and 52 students from LVJ (100%). The 
questionnaire was sent to these students in an electronic format, on an anonymous and voluntary basis. 
For this study, we considered the following blocks of the questionnaire content: 1) sociodemographic 
data; 2) technological resources used in remote teaching classes; 3) positive and negative points of this 
teaching modality; 4) activities that students would like to perform in remote teaching classes. For data 
analysis, content analysis techniques were used and for the description of the sample, statistical 
analysis by Microsoft Excel and through the software MXQDA2020. 

3 RESULTS 

Considering the sociodemographic data:  

• at LEB, the results reveal that in relation to the gender of respondents, 100% are female and 80% 
are between 20-25 years old. There are only 20% of students who are under 20. Of the total 
respondents, 85% live in the Lisbon Metropolitan Area and 15% live outside Lisbon (Leiria, 
Algarve and Alcobaça); 

• at LVJ, 87.2% are male and 17.8% are female, 67.3% are between 20-25, 23.1% of students are 
under 20 years old and 32.7% of respondents live in the Lisbon Metropolitan Area. 

At LEB, the age level is higher than at LVJ considering that a very significant percentage of students 
only managed to register at LEB after having completed a Higher Professional Technical Course in the 
field of childhood studies. Unlikely, at LVJ, students entered higher education, after completing 
secondary education, through national examinations. In the teaching of STEM (Science, Technology, 
Engineering and Mathematics), the percentage of male students is around 70% [8], however in the case 
of LVJ, the percentage is 12% and with an impact on the artistic work of the games (game art). In LEB, 
all students are female while in LVJ there is a higher incidence in male students. It is common in the 
history of education in Portugal, the tradition of feminization in the profession of Early Childhood 
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Educator and 1st cycle teachers [9]. Currently, in a universe of 3000 kindergarten teachers registered 
at the Associação de Profissionais de Educação de Infância (APEI) [Association of Child Education 
Professionals] only 1% are male. According to the latest data from PORDATA, in 2019, the percentage 
of women in preschool is 99.1%, in the 1st cycle it is 86.9% and in the 2nd cycle it is 71.8% [10]. 

In both courses, the majority of students chose the educational institution close to their area of residence. 
As for issues related to remote education, in LEB, the vast majority adapted well (55%) and 20% very 
well, only one student considered adaptation to be Very Difficult and 20% considered it to be reasonable. 
At LVJ, 28.8% of students say they have adapted very well, 34.6% have adapted well, 26.9% in a 
reasonable way and 5.8% revealed that it was Very Difficult. These data show that LVJ students have 
shown greater adaptability to remote education. Possibly this adaptability of students in both courses is 
due, according to Seabra et al [11], "the organizational capacity and commitment of academic 
communities that in a very short space allowed the operation of distance learning". 

With regard to experiences in online security, 49.6% of LEB students report that they have found the 
presence of malicious software, while only 7.7% of LVJ students report this problem. This differential is 
possibly explained by the fact that LVJ students have better and more sophisticated hardware and 
software. In line with this question, students were asked: “Do you consider yourself informed about 
online risks?”. 20% of LEB students say they are very well informed while LVJ students, duplicate in this 
answer (46.2%) because they claim to be very well informed. The same difference can be seen in the 
question "How do you evaluate the internet speed of the place where you have access?" From the total 
number of responses from LEB students, it appears that for 30% of them, the access speed is Very Fast 
(10%) and for 20% Fast. For the vast majority (60%) the speed is Satisfactory, only for 10% the access 
is Very Slow and for 5% it is Slow (“The internet doesn't always help”, “poor internet connection” write 
students from LEB). Again, in this item there is a significant difference in answers on the part of LVJ 
students - 28.8% say that the access speed is Very Fast, 32.7% say it is Fast and only 3 students (5.8%) 
say it is Slow. One of the necessary prerequisites to carry out online education is, as it is known, the 
speed of internet access and the results show that LVJ students have better network and software 
conditions, are more inserted in the hyperconnected society and have a better domain and expertise in 
digital network technologies. The same is true about the equipment used in online classes. There are 
no LVJ students who use their mobile phones - which is not the case at LEB – with 50% using laptop 
and the remainder using gaming PCs or MacBook. Finally, regarding the question “Indicate 3 
weaknesses of the remote teaching available”, the responses of students from both courses are similar. 
The reported negative points were the physical absence of the teacher, the lack of breaks to socialize 
(“not being able to be with colleagues”, writes a student at LEB), greater distraction from teaching 
activities, spending a lot of time in front of the computer and the excess of tasks and work requested. A 
demonstration of this can be seen in these fragments of LVJ student responses: ("It seems that teachers 
give more work to do"; "too much work for this way of teaching"; "difficult to understand certain subjects"; 
"The Zoom is not a good platform”). The same is true for LEB students “teachers give us more tasks”; 
greater difficulty in learning”). 

Regarding the positive aspects, the most recurrent response from students from both courses was the 
opportunity to better manage their time, have more comfort, not having to go to school and reducing 
costs in transport. There is, however, a significant difference revealing better socioeconomic conditions 
on the part of some LVJ students. While LEB students refer to savings on the “social pass” (“saving 
money on public transport tickets”; “We don't put ourselves at risk through the use of public transport”), 
some LVJ students use their own vehicle to travel to the university. A demonstration of this assertion is 
visible in phrases like this: “I save petrol and park money”. 

When asked about pedagogical activities such as group work as a facilitating strategy in this type of 
teaching, LEB students reveal that group work Facilitated (40%), 30% Greatly Facilitated, 10% stated it 
did Not Facilitate and 10% responded it had No Influence. In this field of didactic-pedagogical nature, 
LVJ students are less enthusiastic about this activity. Only 26.9% say that it Facilitated, 7.1% say that it 
Facilitated a lot, 21.8% consider that it did Not Facilitate and the rest (25.0%) stated that it had No 
Influence, which shows that students with a vocation for future teachers have greater reflexivity on the 
pedagogical benefits of the tasks proposed in class. There are several competences that group work 
provides, namely in soft skills, such teamwork, active learning, collaboration, learning in a democratic 
way, self-discipline, motivation for research, among others [12]. The absence of the face-to-face space 
was not considered a limitation to achieve this form of online work. On the question “What activities 
would you like to propose for remote teaching classes?”, LEB students propose study visits, educational 
conferences, more interactive activities, group work, practical work, individual work and use of films. 
Only one of the students does not list any other activity, stating that she is satisfied with the activities 
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that are made available to her. LVJ students propose to hold workshops, quizzes, a greater number of 
exercises and classes of a more practical and less theoretical nature. 

Questioned about the participation of students in remote education classes, a significant percentage of 
LEB students consider their participation Good (40%), and 10% Very Good, 40% Satisfactory and only 
10% evaluate it as Insufficient. Of the LVJ students, a very significant percentage consider their 
participation to be Good (42.9%), 34.6% in a Satisfactory way, Insufficient 11.5% and 5.8% Very 
Insufficient. 

Considering these results, we will say that the modality of distance or remote education requires, as 
Hack [13] refers, the rethinking of teaching strategies that enhance the process of building knowledge 
in a critical, reflective and contextualized way, as well as the re-elaboration of practices and consequent 
evaluation. 

In Table 1 we show the absolute and relative frequency of the participants' answers considering the 
categories defined in the open-ended responses on “Weaknesses of remote teaching”. In Table 2 we 
show the absolute and relative frequency of the participants' answers taking into account the categories 
defined in the open-ended responses on “Strengths of remote learning”. 

Table 1. Weaknesses of remote teaching (LVJ- LEB). 

Category Undergraduate 
courses 

Absolute 
frequency 

Relative 
frequency Examples 

Difficulties in 
understanding/ 
Inadequate 
activities 

LVJ 22 0,423 “Sometimes it's harder to explain the subject 
matter and in the long run it's not good for some 
people's mental health" 

LEB 12 0,545 “When teachers are explaining the subject there 
are parts of the speech that are not understood 
and it is more difficult to understand the subject" 

Technical and 
technological 
problems 

LVJ 12 0,231 “The internet connection can fail, and if I don't 
have the necessary digital tools at home, it is 
more difficult to interact with the teacher and the 
whole class. “ 

LEB 16 0,727 “Not all students have a good internet 
connection at home, which causes problems in 
lessons, including not being able to attend or 
watch the lesson.  Network failure, interposition 
of voices “ 

Interaction with 
classmates and 
teacher 

LVJ 18 0,346 “The lack of teaching 'atmosphere', the lack of 
personal relationships with classmates and 
teachers, the technical difficulties that certain 
students and teachers may experience. “ 

LEB 12 0,545 “Distance between student and teacher (...) the 
lack of socialization” 

Stress/  fatigue LVJ 17 0,346 “My anxiety does not allow me to participate as 
much as I would like, I have greater difficulty 
concentrating, I feel I do not learn as much as in 
face-to-face teaching. “ 

LEB 22 1,00 “A lot of stress and anxiety about not being able 
to leave the house “. 

Source: Research data (2021) 
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Table 2. Strengths of remote learning (LVJ-LEB) 

Category Undergraduate 
courses 

Absolute 
frequency 

Relative 
frequency Examples 

Pandemic 
Security 

LVJ 6 0,115 "Not to be exposed to the danger of a disease 
that can be deadly". 

LEB 11 0,500 "I feel safe (...) my living situation at the 
moment is stable" 

Teaching/ 
Learning 

LVJ 19 0,365 "There is a lot of availability of teachers, it 
implies more autonomous work and the 
possibility of better time management" 

LEB 8 0,364 "Diversified teaching methodologies: Group 
work (simultaneous rooms on Zoom); 
Webinars; more autonomy, more 
concentration and mutual help" 

Economy(s) LVJ 17 0,327 "I don't spend any time on travelling home, 
less money spent on meals" 

LEB 6 0,273 "I don't need to go to University; (...) I don't 
spend money on transport tickets or meals" 

Comfort LVJ 22 0,423 "It is more accessible, not having to go to 
university. It is more practical, at least in 
courses involving technology. More 
comfortable" 

LEB 21 0,955 "More comfort, autonomy, no time is lost in 
transport" 

Source: Research data (2021) 

These results show a similarity of answers from students in the categories: 

- Difficulties in understanding/inadequate activities; 
- Teaching/Learning 

The differences are mainly in the categories: 

- Technical and technological problems; 
- Stress/ fatigue; 
- Interaction with classmates and teacher; 
- Comfort; 
- Pandemic Security. 

In our view, this difference is due to the fact that LVJ students have more economic resources (use their 
own car and pay for parking). The students from LEB use public transport. LEB students reveal greater 
difficulty in the category of technical and technological problems as they are less performing in the use 
of technologies and have less powerful computers and some are already very old. The LEB students 
reveal in the category fatigue/stress 100% that shows the difficulty of these students to work in this 
modality of online teaching and prefer in totality the face-to-face teaching. 

4 CONCLUSIONS 
With this research, we concluded that the need to change the education paradigm, in a short time, 
implied a greater use of computer resources, namely the Zoom - Colibri, Microsoft Teams and Moodle 
platforms (for synchronous teaching sessions), which led higher education institutions where the two 
courses under analysis are taught, to promote training courses for students and teachers, related to the 
use of these digital technologies. This explains, roughly, the adaptability to remote education manifested 
by the students surveyed as well as the reworking of the way they are taught and learn for a better 
learning process. 
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This study demonstrates the marked feminization of current (and future) childhood educators and 
teachers of the 1st and 2nd cycles of basic education According to the data from PORDATA, in 2019, 
the percentage of women in Pre-School is 99.1%, in the 1st cycle is 86.9% and in the 2nd cycle is 71.8%, 
2019. [13]. The LEB has 100% female students, while at LVJ there is little female demand, contributing 
to the less diversity of these study cycles. And it also revealed that LVJ students, compared to their LEB 
colleagues, have faster computing devices and Internet access, greater awareness of the risks of the 
Internet, more propensity to update antivirus and more conscious behavior of online security. This data 
is not surprising since LEB students make less use of digital technologies in their teaching and learning 
process and show less socioeconomic conditions for the acquisition of computer equipment (there are 
LEB students who use mobile phones to access remote teaching classes) while LVJ students have PC 
Gaming and MacBook Pro and other more sophisticated and more expensive computing devices. 

In turn, LEB students showed greater sensitivity than LVJ students to the pedagogical advantages of 
certain activities and teaching strategies, which is precisely in line with the differences in training and 
professional opportunities in both courses. 

In what concerns the negative and positive aspects of remote education, students from both courses 
identified practically the same aspects. As positive points it is highlighted better time management, 
savings in travelling and greater comfort. As negative points, the excess of work requested by the 
teachers, the lack of socialization and the physical presence of the teacher and colleagues are 
mentioned. In view of the isolation caused by remote teaching - as students reiterated -, we can infer 
that the enormous variety of Apps and technologies of distance interaction did not solve the problems 
of socialization and cooperative work, so fundamental for the creative progress of the student as a social 
human being. If, on the one hand, there is greater time flexibility, the expansion of the geographic reach 
that the technologies provide, on the other, a feeling of loneliness and physical isolation emerges and 
some lack - especially LEB students - of computer equipment, which reveals that remote education - 
even in higher education - accentuates students' socioeconomic inequalities. 

We think that the Covid 19 pandemic, in terms of the teaching-learning process, could be a fantastic 
opportunity because it accelerated a process, which was already underway, the interaction between 
technology and education [3]. And it will also be an opportunity for multimodality that hybridizes different 
modalities, being able to combine: mobile learning, pervasive learning, ubiquitous learning, immersive 
learning, game based learning [14]. 
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THE SINGER'S PERSPECTIVE: DISCOVERING NEW WAYS OF 
LEARNING THROUGH ONLINE CHOIR ENGAGEMENT 

Kathleen McGuire 
Australian Catholic University (AUSTRALIA) 

Abstract 
By May 2020, choir rehearsals were identified in several countries as COVID-19 super-spreading 
events, with reports of up to 87% infection rates, plus several deaths, following rehearsals. 
Subsequently, choirs and ensembles with wind instruments were investigated to determine the risks of 
airborne COVID-19 droplets. Because of the inherent risks determined, music ensembles in many parts 
of the world were required to stop rehearsing in person, and live performances were cancelled for the 
remainder of the year. Nonetheless, in order to exist in some form through 2020, ensembles in schools 
and the wider community found ways to continue via remote engagement. Through analysis of one 
choir's experience in Melbourne, Australia, during an extended lockdown period, this paper reveals 
benefits resulting from using technology to remain engaged. 

As the music director of the Tudor Choristers, a Melbourne-based choir established in 1962, I was 
impelled to lead the choir via online learning throughout 2020. Initially this presented multiple practical 
challenges, including up-skilling and confidence-building of participants in the use of communication 
technologies. A further challenge was how to stay artistically viable because real-time, synchronous 
music-making for larger ensembles, in live video chat settings, was not possible. 

Ultimately, the choir engaged successfully in multiple types of online activities in 2020, some of which 
exceeded expectation. Based on my observations, I developed a hypothesis that components of online 
learning can be effective for use by ensemble directors for Music pedagogy.  

The ensuing research project examined the Tudor Choristers’ achievements during lockdown. Singers 
responded voluntarily, in an anonymous survey, to questions about COVID-19's effect on their 
experiences with the choir. Analysis of the collected data, through a Music pedagogy lens, revealed 
several positive outcomes. For instance, a non-synchronous voice audit (assessment) process, in which 
choristers received feedback based on their individual recordings, was identified as the most valuable 
of the activities offered. It was identified by most choristers as more effective than the traditional face-
to-face assessment method. As such, the hypothesis was validated. 

These findings are applicable to ensembles in various Music education settings in which remote learning 
technologies are available and accessible to participants. Looking beyond COVID-19, the research 
encourages further exploration and adoption of online technologies for Music pedagogy. 

Keywords: online learning, COVID-19, Music pedagogy, choir, virtual choir, music ensembles, vocal 
development, conductor, assessment. 

1 INTRODUCTION  
In 2020 choir rehearsals the world over were affected significantly by the COVID-19 pandemic. This 
paper explores the ways in which technology was employed by choirs during the pandemic, with specific 
focus on an established, adult community choir in Melbourne, Australia, during its twelve-month 
lockdown. The Tudor Choristers responded rapidly to news from overseas and was among the first in 
Australia to cease its weekly in-person rehearsals. 

On 29 March 2020, a Los Angeles Times headline about a choir in the United States sent shockwaves 
through the choral music world: “A choir decided to go ahead with rehearsal. Now dozens of members 
have COVID-19 and two are dead” [1]. The choir became the focus of research and studies were 
published, particularly with a focus on the risks of airborne particles: 

“A choir in Washington, US, came together to rehearse on March 10. In the following 
weeks, dozens of members including the conductor, Adam Burdick, fell ill to COVID-19 and 
two members died. It was classified as a ‘superspreading event.’” [2] 
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As a result of this and similar music events reported in several countries [3], combined with subsequent 
scientific studies reporting the risks of choir gatherings [4], most choirs halted in-person rehearsals for 
fear of infection. Nonetheless, to continue to exist and engage in some form through 2020 and, expecting 
perceived losses that would be felt by participants in terms of their wellbeing and social connectedness 
[5], choirs in educational and community settings sought ways to continue engagement via online 
interaction. When interviewed by Kathy Caprino on this subject, composer Eric Whitacre responded: 

Like the rest of the world, I was just stunned and in shock when the full force of the 
pandemic became clear. In the middle of March, I [...] shared my view that if ever there was 
a time to make a virtual choir [6], it’s now. This time when singers all over the world not 
only can’t sing together but have been labeled as “super-spreaders”—that something so 
benign and benevolent as singing has suddenly become a dangerous thing. [7]  

1.1 Virtual choirs 
Whitacre’s Virtual Choir began more than a decade prior to the pandemic. As a result of widespread 
participation, as evidenced by recent involvement of 35,000 singers from at least 145 countries, by 2020 
it had already become a format well known to the choral music world and music educators: 

[Virtual Choir] began in May 2009 as a simple experiment in social media, when Britlin 
Losee — a fan of Eric’s music – recorded a video of herself singing ‘Sleep’ and shared it 
on YouTube. After watching the video, Eric responded by sending a call out to his online 
fans to […] record themselves singing along to [‘Sleep’], and upload the result. […] Virtual 
Choir 1 ‘Lux Aurumque’ was launched in March 2010 and featured online performances 
by 185 singers. It received over 1 million hits in the first two months of its release, and has 
since been watched by nearly 5 million people. [8]  

[…] Celebrating 10 years of Eric Whitacre’s Virtual Choir, this commemorative album [Sing 
As One, released 4 December 2020] features more than 35,000 singers from 145 countries 
who have come together to sing as one. [9]  

Technology for real-time music-making in live video collaboration settings, such as JamKazam [10], was 
suitable only for small groups of musicians (for instance rock bands with five or six members). For 
ensembles with larger numbers, such as the Tudor Choristers with more than 30 singers, internet 
connectivity variables (such as network speed, Wi-Fi bandwidth and internet lag) made rehearsing 
untenable via synchronous video links [11]. Whitacre’s virtual choir initiative, therefore, became an 
alternative for ensembles to engage in performances. 

Using Whitacre’s Virtual Choir projects as a model, choral directors in 2020 explored technological 
possibilities to discover how to create virtual choir videos with their own choirs. The American Choral 
Directors Association reported: “During this challenging time, we are seeing the creativity, ingenuity, and 
leadership of choral professionals as they create and share resources to help themselves and others 
respond proactively!” [12]  

1.2 The Tudor Choristers – approaching technology during lockdown 
Leadership (including the current author as its music director) of the Tudor Choristers, a community 
choir established in Melbourne, Australia, in 1962 [13], devised various types of engagement as 
alternatives to the choir’s usual face-to-face rehearsals (weekly) and performances (up to ten annually).  

Initially, the online milieu presented multiple challenges for the choristers because most of were at – or 
nearing – retirement age [14]. Those with limited resources needed access to suitable equipment in their 
homes, while up-skilling or confidence-building were needed for others. Choristers with advanced skills 
and equipment assisted those who requested help. 

Of the choir’s 48 members, approximately 35 choristers participated with the choir’s activities during 
lockdown. Synchronous meetings and workshops were convened using Zoom [15], and non-
synchronous tasks focussed on the creation and sharing of individual video and audio recordings. During 
2020, the choir produced four virtual choir videos, established a YouTube channel [16], and released a 
compact disc recording [17]. The topics of the five workshops, which were presented by the music 
director and two choristers, included music reading, breathing, understanding conducting, and an 
introduction to music notation software. 

Before the pandemic, we had scheduled one-on-one vocal assessments (voice audits) for April 2020 in 
which the conductor would provide personalised feedback to encourage vocal development. After the 
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first lockdown commenced in March, choir members had begun recording themselves individually for 
virtual choir videos, so we opted to use those recordings also for the vocal audits. The success of these 
activities, particularly the vocal audits, exceeded my expectations. The Tudor Choristers’ online 
experiences in 2020 then became the focus of this study. 

1.3 Literature review  
A review of literature, engagement in local and international forums, and discussions with choral 
leadership colleagues revealed that many choirs during lockdown focussed on producing virtual choir 
videos, often with goals of choir continuity and the social wellbeing of choir members. [18] Developing 
choir members’ skills was less of a focus, with the exposing or revealing nature of individual recordings 
(compared with “hiding” one’s voice in a live choral experience) being a drawback of online experiences 
for choir members. Led by Helena Daffern in the UK, an extensive study of almost 4000 choir members 
from a variety of different types of choirs revealed the following experiences of music elements: 

For some the experience of participating in a virtual choir hampered the development of 
musical/vocal skills, and they were aware that the usual amount of progress, in learning 
specific pieces, or developing musical skills more generally, was not able to continue 
online. The lack of performance as an end goal as well as not being positively influenced 
by other singers around them contributed toward this sense of stultification. […]  

In addition the absence of choral directors being able to hear individual contributions from 
choir members (due to technology limitations and everyone having to be muted) meant that 
the focused and deliberate singers’ skills development could not take place in the usual 
way. [18]   

1.4 Hypothesis 
At the outset of the Melbourne lockdown, I considered ways we might provide opportunities for individual 
choristers to develop their skills using available technologies. I was pleasantly surprised by the 
outcomes achieved and I reflected on the how these methods might be used as an ongoing part of Music 
pedagogy for ensembles. The research study explored the hypothesis that components of online 
learning can be effective for use by ensemble directors for Music pedagogy. A theoretical framework 
explored the validity of the hypothesis. 

Table 1: Definitions of terms. 

Term Definition 

Chorister A choir member of the Tudor Choristers 

Internet lag The delay time taken for data to travel via the internet between a source and its destination.  

Latency  
(or network latency) 

The time it takes for data to travel via the internet between its source and its destination. 
High latency results in increased lag. 

Lockdown A period of restrictions enforced on populations by governments to limit the spread of 
COVID-19. 

Non-synchronous Content created offline, such as pre-recorded audio or video. Also known as a-synchronous. 

Online learning Distance/remote learning via the internet. Also known as e-learning. 

Streaming Media content delivered via the internet in real time. 

Synchronous Live, real-time interaction (eg. Zoom video call) 

Virtual choir A non-synchronous choir video performance, usually comprising a collage of combined 
recordings of individual singers. 

2 METHODOLOGY 
This study was approved by the Australian Catholic University’s Human Rights Ethics Committee 
(reference code: 2021-24E). A deductive reasoning approach was adopted as the method for 
exploration of the technological hypothesis.  
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2.1 Study population, survey tool and data collection 
Participants responded voluntarily and anonymously to a survey comprising questions about COVID-
19's effect on their participation in the Tudor Choristers. The survey link was distributed to the choristers 
by the Tudor Choristers’ committee of management via a generic email address, inviting choristers to 
give consent and participate in the survey.  

The survey tool was created using the Microsoft Forms application, which was password protected 
within the Australian Catholic University’s Microsoft 365 suite [19]. It employed a variety of measurement 
scales (nominal and ordinal), including multiple choice questions, Likert [20] and rating scales, and open-
ended text questions. The questions were grouped into four categories: voice audits, workshops, Zoom 
meetings, and choir achievements.  

2.2 Approach to data analysis 

2.2.1 Quantitative analysis 
The survey tool generated data in an Excel spreadsheet as well as chart summaries of the quantitative 
responses received. These were scrutinised alongside the findings of the qualitative analysis, 
contributing contrast or validation to the qualitative thematic analysis. 

2.2.2 Qualitative thematic analysis 
Qualitative thematic analysis was applied to the comments collected from the survey responses. Based 
loosely on Strauss and Corbin’s approach [21], QSRNVivo12 (NVivo) was used to sort the data. In the 
“open coding” (first) stage, data was “broken down into discrete parts, closely examined, and compared 
for similarities and differences” [4]. The comments were read initially to identify the “open” codes, and 
for each concept a “free node” was established in NVivo. The comments were then analysed 
contextually, word by word. Ultimately, all text segments were coded under at least one of the headings 
or nodes. In the “axial coding” stage, codes were reorganised or regrouped thematically. This stage 
involved linking categories to the contributing subcategories [22]. Any emerging patterns were reviewed 
in terms of the hypothesis. In the final, “selective coding” stage, central explanatory concepts were 
identified. This provided a framework for establishing conclusions. 

3 RESULTS 
Analysis of the data collected resulted in validation of the hypothesis that components of online learning 
can be effective for use by ensemble directors for Music pedagogy. As shown below, the qualitative and 
quantitative data indicated benefits and positive outcomes experienced by the choristers.  

3.1 Response rate  
Of the 48 choristers in the choir at the start of 2020, approximately 35 participated in activities during 
2020. Twenty-two choristers participated in the survey. The average time taken to complete the survey 
was 11 minutes and 26 seconds. 

3.2 Survey responses: quantitative data 
Fig. 1 indicates that at least 17 (77%) of the respondents participated in the voice audits. Of the four 
who did not participate, three cited logistical reasons (availability or facilities) and one would prefer to 
do the voice audit in person. One respondent was unsure if they participated. 
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Figure 1. Survey results, voice audits participation. 

Fig. 2 illustrates responses from the 17 respondents who participated in the voice audits. It indicates 
that most participants felt positive about many aspects of their voice audit experiences.  

 
Figure 2. Survey results: experience of voice audits. 

Fig. 3 indicates that 17 (77%) of the respondents participated in the workshops. Of the five who did not 
participate, four cited logistical reasons (availability or facilities) and one did not indicate a reason. 
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Figure 3. Survey results: participation in workshops. 

 
Figure 4. Survey results: participation in Zoom meetings. 

 
Figure 5. Survey results: motivations for attending Zoom meetings. 
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Figure 6. Survey results: choir achievements. 

Fig. 4 shows that 21 (95%) of the respondents participated in Zoom meetings. The one who did not 
participate cited inadequate equipment as the reason for non-participation. Fig. 5 Indicates that the two 
main reasons for participating in Zoom meetings were to help the choir survive during COVID-19 and to 
stay connected with the choir, while Fig. 6 suggests that artistic achievements (CD production, voice 
audits and virtual choir videos) were the most valuable activities. Voice audits were identified as the 
most valuable achievement, followed closely by the compact disc produced.  

3.3 Survey responses: qualitative data 
The concepts identified in the thematic data analysis revealed some common patterns as well as 
contrasts in the experiences of the choristers during 2020. For instance, three participants expressed 
that the use of technology was a significant impediment in being able to appreciate the activities 
available, whereas many other participants expressed high levels of satisfaction and achievement in 
several areas. 

The main thematic categories from the data included Music Skills and Knowledge, and Perceptions of 
the Choir. Within the Music Skills and Knowledge category, topics identified within text segments 
included making individual recordings, recognition of learning, and challenges with technology. 
Perceptions of the Choir will be reviewed in detail in further papers and presentations.  

3.3.1 Making individual recordings 
Participants noted positive outcomes from making their individual recordings, recognising the value of 
the process. 

I've only ever auditioned once for another choir. Although I expected to be nervous, I wasn't. 
I passed with some good feedback. However, the use of virtual recording to carry out a 
vocal audit, is comfortable and definitely non-threatening. [Participant 1] 

It was a new and interesting experience in recording at home. I found it a little strange at 
first, as singing by yourself while listening to a recorded track in one ear was quite different 
to singing with everyone present. After a few recordings/practice I became more confident 
in my ability to produce a decent/good recording. A younger family member also helped 
me with some of the technical aspects incl. recording and saving and uploading. 
[Participant 17] 

3.3.2 Recognition of learning  
In this category, the participants noted learning achieved through the choir’s activities. The learnings 
included knowledge derived from workshop content, adjusting posture when singing, vocal development 
through assessment via the voice audits, and improved listening skills. 

The alternative activities forced me to self-learn, listen, practice and improve at my own 
pace. [Participant 3] 

Also the video playback showed how much I bury my head in my music rather than watch 
the conductor. [Participant 6]  
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I thought the workshops in particular were a very thoughtful and effective way to encourage 
us to keep learning [Participant 7] 

I found [the workshops] to be excellent. They were all useful to what we do in the Tudor 
Choristers, and I believe the information provided helps each choir member to get the most 
out of each rehearsal, now that rehearsing together is a possibility. [Participant 7] 

3.3.3 Challenges with technology 
Five of the participants expressed challenges with technology that interfered with their (or others’) ability 
to engage successfully with the choir in 2020. Their comments acknowledged that some choristers had 
inadequate technological equipment, that technology is not sufficiently advanced to fill the needs of the 
choir, or that their individual skills were limited.  

The only possible issues would centre around choristers having effective technology for 
recording. [Participant 1] 

Very difficult to sing together due to technology not being easily available or advanced 
enough to cater for the requirements of an ensemble. [Participant 3] 

Voice audits require technical facilities & capabilities that some members don't have. It is 
NOT a straightforward process. [Participant 10] 

I struggled very much with zoom. It made me feel even more isolated. [Participant 18] 

3.4 Discussion 
Analysis of the qualitative and quantitative data revealed that the opportunities provided for the 
development of choristers’ Music skills were well-received and achieved success. Overall, the voice 
audits were rated the most valuable of the activities experienced by the participants. Compared with in-
person voice audits, the pre-recorded audits were deemed less intimidating than an in-person audit, the 
recording process encouraged self-assessment, and the resultant individual feedback received was 
valued as formative assessment.  

From the viewpoint of a Music educator, my observations and experience as the choir’s conductor added 
another layer to the voice audit discussion. The purpose of the voice audit was to offer individuals an 
assessment to assist with their vocal development. Being able to listen to a chorister’s recording several 
times enabled increased objectivity and accuracy in providing feedback. In contrast, in my experience 
when running this task in a live setting, choir members tend to experience increased anxiety because 
most choir members rarely sing solos for their conductor. The physical effects of even minor levels of 
stress or anxiety on the voice have been well documented. [23]. When a voice is affected by anxiety in 
a vocal audit, assessment results are skewed.  

Other issues to consider related to the creation of the recordings. For instance, the non-synchronous 
audits were based on a recording task that was originally designed for use in a virtual choir project 
(rather than for assessment purposes). Recording equipment could also impact the process, as noted 
by Participant 16: “Issues with the technology of the recordings may have affected the quality of the 
singing.” 

Without exception, however, the choristers responded positively to the feedback provided in their voice 
audit assessments. Individuals were enthusiastic to follow up with further opportunities for vocal 
development and, in face-to-face rehearsals with the choir in 2021, I have been able to focus on some 
common areas needing attention that were revealed during the voice audits. 

The virtual choir videos and interactive workshops were also well received, and benefits were 
recognised. The workshops were selected based on the resources available and there would be merit 
in planning further online workshops on relevant topics. The virtual choir was not a particular focus of 
the study because it was expressed to me during 2020 that the choir would not need nor would want to 
spend the time required to produce the videos in future. Nevertheless, the result of building new 
audience through video dissemination in 2020 led to the choir seeking opportunities to livestream their 
concerts in 2021 [24]. 

The data sets raised questions regarding practical issues regarding access to technology. While only a 
small number of participants in the study identified technology as problematic, another 27% of the choir’s 
membership chose not to engage with the choir at all in 2020. It is reasonable to assume that those who 
did not engaged made that choice because of their technological skillsets, limited access to suitable 
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equipment or facilities, or lacking the desire to engage remotely. When considering technology for use 
by choristers in future, it will be essential to take into account the needs of all members. 

4 CONCLUSIONS 
Remote engagement, necessitated by COVID-19, resulted in the Tudor Choristers discovering that self-
created recordings used for assessment of choir members’ voices were more effective than the 
traditional face-to-face method. While the study identified technological limitations affecting online choir 
engagement, it confirmed that Music skill and knowledge building can be achieved. Therefore, the 
research supported the hypothesis that components of online learning can be effective for use by 
ensemble directors for Music pedagogy. The precise technological methods used by the Tudor 
Choristers in pedagogical contexts will be explored in more detail in further papers and conferences, 
expanding the ideas offered here.  

These findings are applicable to ensembles in various Music education settings in which remote learning 
technologies are available and accessible to participants. Looking beyond COVID-19, the research 
encourages further exploration and adoption of online technologies in Music pedagogy. The COVID-19 
pandemic has resulted globally in a seven-year acceleration of digitisation [25]. Advances in 
technologies and inventive approaches by Music educators for utilising them will allow us to teach, learn, 
create, prepare, and perform Music synchronously and non-synchronously in new ways, within live and 
digital environments. 
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COVID-IMPACTED ‘FACE TO FACE’ CLINICAL LEARNING 
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Abstract 
ª Background: 
Clinical placements are a significant medical student experience. UNSW Medicine’s Clinical Transition 
Course aims to enable students to: 

- develop organisational skills for learning in the clinical environment 
- promote reflection on clinical experiences to refine clinical practice. 

For 2020 restrictions on clinical learning significantly impacted our student's face-to-face clinical 
experiences. We responded to this challenge by creating a “Tele-Hospital” - using the Microsoft 
Teams™ platform – a specifically designed online ‘workplace’ learning community. 

ª Objective: 
Evaluate the platform’s efficacy in: 

- enabling student collaboration 
- promoting flexible, self-directed learning 
- facilitating professional and organisational skills 

ª Data: 
Medical students participated in a survey utilising the Perceived Utility of Learning Technologies Scale 
(PULTS) with data de-identified and collected online. We investigated engagement, user experience, 
learning gains and the inter-relatedness of objective outcomes above. 

ª Analysis: 
Linear regression (stepwise) model was used to identify the predictors for the level of understanding of 
material learnt after utilising the platform. The analysis controlled for the reported level of understanding 
prior to the learning within the platform. Using the predictors identified in the linear regressions, structural 
equation modelling was used to identify the moderating impact of understanding prior to learning within 
the platform and on student’s post learning perceived level of understanding. 

ª Results: 
Three factors predicted student’s post learning perception of understanding: 

- motivation to learn clinical medicine instigated by the platform 
- engagement with the platform for senior-peer assisted learning 
- the platform’s utility in organising learning opportunities (beta's 0.219-0.281, p<0.05). 

Prior learning had no significant direct or moderation impact on student’s perceived post learning 
understanding. 

ª Conclusions: 
The ‘Tele-hospital’ provided a motivating learning environment helping students organise their learning 
and engage with senior-peers, despite restrictions on physically entering the clinical (work-place) 
environment. Although this is not a replacement for real clinical placements, it was a valuable addition, 
allowing students to continue to develop their clinical practice. 

Keywords: Clinical Learning, Work-integrated learning, Learning community, Collaboration, Professionalism. 
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1 INTRODUCTION 

1.1 Background 
The COVID-19 pandemic affected every aspect of medical education. The pandemic forced social, 
educational and physical change more rapidly than any other trigger this century and launched us into 
a medical education revolution [1-4]. It was in this environment that we adapted our Clinical Transition 
Course for medical students who were transitioning into full-time clinical (work-integrated) learning.  

For our Clinical Transition Course students all learning activities draw on their experiences learning 
within the clinical environment. This is where they: 

- Apply their skills in clinical reasoning and  
- Reflect on and refine their approach to learning in this environment. 

The restrictions in 2020 on clinical learning impacted the Clinical Transition Course significantly and 
resulted in student’s face-to-face clinical experiences either being significantly restricted or “fully online”. 
With COVID limiting our student’s access to this immersive and experiential learning we needed to 
design resources to enable our students to achieve the course learning outcomes outside the traditional 
clinical environment. We responded to this challenge by creating a “Tele-Hospital” – or Online Clinical 
Placement - using the Microsoft Teams ™ platform that would prepare them for clinical practice in a 
complex and rapidly changing clinical environment. There has been a paradigm shift in medical 
education towards more student centric, flexible, better integrated educational deliverables, and online 
can be an excellent way to achieve these goals [5]. 

The focus of the online Clinical Transition Course was to:    

- develop organisational skills for learning and working collaboratively in the clinical environment. 
- reflect effectively on their clinical experiences and refine their clinical skills and practice. 

This platform was specifically designed as an online workplace to supplement or enhance their face-to-
face clinical placement activities. 

Online clinical (simulated) workplace teams were set up within the platform. Each team consisted of ~8 
Clinical Transition Course students and ~2-3 of their senior peer tutors. As an online workplace platform 
we were able to design clinical teams to consist of students and tutors from across all our clinical 
placements (across geographically remote clinical school sites - located in the Sydney metropolitan area 
and across rural and regional NSW).  

The aim of the platform was to provide our students with opportunities to network and collaborate across 
our sites with a wider range of their peers and to receive more diverse feedback from a larger pool of 
tutors. 

Learning activities specifically designed to enable our students to refine their clinical practice skills were 
timetabled into the platform with immediate feedback facilitated through near peer and senior peer 
interactions within the online learning community. 

Students were, however, encouraged to negotiate learning activities with their peers from within the 
platform – just as in a ‘real’ clinical workplace learning environment – planning and managing their 
learning around competing patient care responsibilities or other available face-to-face and online 
learning opportunities. We also promoted students adapting and customising the content and delivery 
of their learning to target their own individual learning needs.  

1.2 Objectives 
This study sought to evaluate the user experience of this learning platform and identify the efficacy or 
extent to which the platform enabled and impacted on the following learning skills: 

1 enabling student collaboration and teamwork 
2 promoting flexible learning opportunities in planning and organising their learning 
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2 METHODOLOGY 

2.1 Data 
An invitation to participate in this research project was sent out to 259 undergraduate medicine students 
at The University of New South Wales (Australia) participating in the Clinical Transition Course. 
Participation was voluntary with students invited to participate in an online survey created using 
Qualtrics™ software (Qualtrics™, Provo, UT, USA) which utilised the Perceived Utility of Learning 
Technologies Scale (PULTS) [6, 7]. which had previously been developed and validated within the 
UNSW Faculty of Medicine. Data from the survey was de-identified and collected anonymously by the 
administering program (Qualtrics™). We investigated engagement and user experience of the platform 
in relation to: 

- organising learning opportunities 
- providing flexible learning  
- encouraging student peer collaboration  
- enhancing motivation to learn clinical medicine.  

Students were also asked to self-report learning gains of the most recent topic for which they had utilised 
the platform for their learning.  

2.2 Analysis 
Linear regression (stepwise) model was used to identify the predictors for the level of understanding of 
the course material learnt after utilising the platform. The initial predictor variables included all variables 
presented in Table 1, which related to student perceptions of the impact of their learning experiences 
on their learning outcomes.  In addition, the level of understanding of the course material pre-learning 
was included (forced) in the analysis to control for potential confounding effect pre-learning knowledge 
might have had on the post learning outcomes. 

Using the predictors identified in the linear regressions, structural equation modelling was used to 
identify the moderating impact of understanding prior to learning within the platform and on the student’s 
post learning perceived level of understanding.  This analysis allowed identifying direct and indirect 
impacts of the predictors [pre learning understanding, motivation, engagement, organising learning 
opportunity] on learning outcomes.   

3 RESULTS 
Students were asked to indicate the extent to which they agree (on a scale of 1 – 10) with a number of 
statements which were at the centre of this study. These statements related to student engagement and 
user experience of the “Tele-hospital” Online Clinical Placement – Microsoft Teams™ Platform in 
relation to: 

- organising learning opportunities 
- providing flexible learning  
- encouraging student peer collaboration  
- enhancing motivation to learn clinical medicine.  

Table 1. lists the statements relating to student engagement and user experience of the “Tele-hospital” 
Online Clinical Placement Microsoft Teams™ Platform and the descriptive statistics of student 
responses to these statements.  
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Table 1. Student perceptions of their learning experiences, descriptive statistics. 

  N Mean Median SD Min Max Valid Missing 
Q3_1 Q3_1Please rate your understanding of the most 
recent topic that you used the CTC Teams-based 
virtual hospital for: - Before you did CTC. 

89 22 3.69 4.00 1.489 0 7 

Q3_2 Q3_2Please rate your understanding of the most 
recent topic that you used the CTC Teams-based 
virtual hospital for: - After you did CTC. 

99 12 6.89 7.00 1.142 4 9 

Q1_1 Q1_1The platform was useful for organising 
learning opportunities. 

110 1 4.39 4.50 1.331 1 6 

Q1_17 Q1_17It enhanced my motivation to learn 
clinical medicine. 

110 1 3.99 4.00 1.467 1 6 

Q2_21 Q2_21CTC - The online learning activities 
(Clinical Skills Tutorial with a PRINT Student Tutor) 
were engaging. 

109 2 4.56 5.00 1.399 1 6 

There were 82 respondents to the survey who reported their learning gains or perceived understanding 
of a topic / course material before and after utilising the platform for their learning. The Paired t-test 
(Table 2) identified that student perception of their learning gains or perceived understanding 
significantly improved after utilising the platform for their learning. 

Table 2. Paired Samples Test demonstrating significant improvement in student perception of their 
understanding / learning gains after utilising the platform for their learning. 

     95% CI    
  Mean SD SE Lo Hi t df Sig 

Pair 1 Q3_2  - Q3_1 3.18 1.7 0.19 2.81 3.56 16.95 81 <.001 

To identify the factors impacting student perceived learning gains or understanding after utilising the 
platform for their learning, linear regression (stepwise method) (Table 3)  was used with the dependent 
variable being Q3_2 (perceived understanding after utilising the platform for their learning) and the initial 
list of independent variables listed in Table 1. In addition, the perceived learning gains or level of 
understanding before utilising the platform for their learning was forced into the equation to control for 
potential confounding impact of pre learning understanding.  

Table 3. Linear regression: predictors of student perceived understanding of a topic / course material. 

            95% CI 
  B Std. Error Beta t Sig. Lo Hi 

(Constant) 4.15 0.376  11.04 0 3.405 4.896 
Q3_1 [pre learning understanding] 0.094 0.061 0.116 1.537 0.127 -0.027 0.214 
Q1_17 [motivation] 0.208 0.081 0.281 2.567 0.012 0.047 0.368 
Q2_21[engagement] 0.171 0.075 0.22 2.292 0.024 0.023 0.319 
Q1_1 [organising learning opportunity] 0.178 0.085 0.219 2.09 0.039 0.009 0.348 
a. Dependent Variable: 'Please rate your understanding of the most recent topic that you used the CTC Teams-based 
virtual hospital for: - After you did CTC' 

The last step of the analysis employed structural equation modelling to identify the moderating impact 
of pre learning understanding on the regression mode. The results suggested that pre learning 
understanding did not have any significant moderation impact on the regression model.  The most 
important results of the structural equation modelling (Table 4. and Figure 1.) are that pre-learning 
knowledge did not have significant moderating impact on post learning outcomes, which suggests the 
learning outcomes were directly affected by the learning experience. 
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Figure 1. Path analysis: direct (bold) and indirect (dashed) impacts of student experience on their perceived 

understanding of learning materials 

Table 4: Path analysis: direct and indirect impacts of student experience  
on their perceived understanding of learning materials. 

Type Effect Estimate SE 
95%CI 

β z p 
Lo Hi 

Indirect Q1.1 ⇒ Q3.1 ⇒ Q3.2 0.009 0.0157 -0.021 0.040 0.010 0.595 0.552 
 Q1.17 ⇒ Q3.1 ⇒ Q3.2 0.009 0.0151 -0.021 0.039 0.011 0.606 0.545 
 Q2.21 ⇒ Q3.1 ⇒ Q3.2 -0.006 0.014 -0.034 0.021 -0.007 -0.456 0.648 
Component Q1.1 ⇒ Q3.1 0.109 0.1632 -0.210 0.429 0.093 0.671 0.502 
 Q3.1 ⇒ Q3.2 0.085 0.0663 -0.045 0.215 0.110 1.287 0.198 
 Q1.17 ⇒ Q3.1 0.107 0.1565 -0.199 0.414 0.104 0.687 0.492 
 Q2.21 ⇒ Q3.1 -0.075 0.1529 -0.374 0.225 -0.067 -0.488 0.625 
Direct Q1.1 ⇒ Q3.2 0.251 0.0977 0.059 0.442 0.275 2.565 0.01 
 Q1.17 ⇒ Q3.2 0.212 0.0937 0.029 0.396 0.264 2.267 0.023 
 Q2.21 ⇒ Q3.2 0.180 0.0914 0.001 0.358 0.208 1.967 0.049 
Total Q1.1 ⇒ Q3.2 0.260 0.099 0.066 0.454 0.285 2.625 0.009 
 Q1.17 ⇒ Q3.2 0.222 0.0949 0.035 0.408 0.276 2.334 0.02 
  Q2.21 ⇒ Q3.2 0.173 0.0928 -0.008 0.355 0.200 1.869 0.062 
Note. Confidence intervals computed with method: Standard (Delta method)     

Three factors predicted the student’s post learning perception of understanding of course material: 

• motivation to learn clinical medicine instigated by the platform (Q1_17);  
• engagement with the platform for senior-peer assisted learning activities(Q2_21); and  

• the platform’s utility in the facilitation of and organisation of learning opportunities (Q1_1) (beta's 
0.219-0.281, p<0.05).  

1.1 

1.17 

2.21 

3.1 
3.2 

3.1 Please rate your understanding of the most recent topic that you used the CTC Teams-based virtual 
hospital for: - Before you did CTC 
3.2 Please rate your understanding of the most recent topic that you used the CTC Teams-based virtual 
hospital for: - After you did CTC 
1.1 The platform was useful for organising learning opportunities 
1.17 It enhanced my motivation to learn clinical medicine 
2.21 CTC - The online learning activities (Clinical Skills Tutorial with a PRINT Student Tutor) were engaging 
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Prior learning had no significant direct or moderation impact on the student’s perceived post learning 
understanding. 

4 CONCLUSIONS 

4.1 Discussion 

4.1.1 Student motivation and engagement 
Medical students will develop their own learning strategies and resources should complement these 
approaches to learning. Although there are many theories that explain how adults learn, there are 
models that find commonalities and allow us to plan learning resources that are likely to be successful. 
These generally start with existing knowledge, lead through the processes of dissonance (exploring 
gaps), refinement (filling gaps), organization (including testing) and feedback [8]. 

The flexibility of an online learning environment provided our students with a new opportunity to exercise 
and demonstrate their skills through managing their learning opportunities as a member of a team within 
this online simulated workplace (Table 3). Students also benefitted from the ability to adapt and 
customise the content and delivery of their learning within the platform to target their own individual 
learning needs (Table 3). 

4.1.2 Platform’s utility for facilitating learning opportunities 
Teamwork or collaborative learning is highly valued by students [9, 10] and can be incorporated into 
online resources in many ways. Examples include chat rooms/specific teams and channels, student-
formed study groups and via both planned and incidental online meetings, as was done in this platform. 

As an online learning community this platform provided new opportunities for our students to network 
and collaborate across our clinical placements / clinical school sites with a wider range of their peers 
and to receive more diverse feedback from a larger pool of tutors. 

4.1.3 Platform’s utility for increasing knowledge on a topic / course material 
Online learning presents a new learning paradigm which should be based on adult learning theory and 
this learning science needs to be infused into the online resource. The underlying educational pedagogy 
is that new learning is related to past experience, resulting in a more effective and efficient learning 
experience. This is achieved by linking learning to the learner’s practical needs and ensuring that it can 
be applied rather than theoretical. This also ensures better learner engagement. To do this, an 
interactive platform is very effective, because it offers a stronger learning stimulus. You can pose 
questions that require clinical reasoning, such as working through a clinical case. It is important for 
learners to develop this skill and ‘internalise’ this way of thinking [11] A number of studies have found 
that that if students actively engage with their materials, they are more likely to be successful [12]. 

4.1.4 Design and benefits of an online learning platform versus face-to-face learning 
Good online resources allow students to have control over their content, their learning sequence, when 
they learn and the types of media they use. Students can tailor the learning experience to their personal 
preference [13]. Flexible thinking emerged as a skill required for effective use of this platform, as 
meetings and interactions often had to be re-organised or were just serendipitous. This is also being 
increasingly recognised as one of the many skills necessary for success in learning, work and life in the 
21st century along with creative thinking, critical thinking and problem solving [14]. There is also 
evidence that an online resource such as this fosters student centric, self-directed learning by giving 
medical students greater control over the pace of their learning [15]. 

4.2 Limitations 
The main limitation of this study is that it assessed perceived rather than actual learning outcomes as 
the dependent variable. We acknowledge that student perceptions may not accurately describe student 
knowledge, yet perceptions are important factors impacting learning and academic behaviour thus the 
results of this study should be interpreted within this context. Further research in this topic needs to 
include measures of actual learning and knowledge to verify the alignment of actual with perceived 
knowledge within such context. 
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4.3 Conclusions 
The ‘Tele-hospital’ – or Online Clinical Placement – Microsoft Teams™ platform provided an engaging 
online platform which allowed students to learn flexibly and engage with both near peers and senior 
peer tutors. The Tele-hospital may serve as a learning environment motivator which helped students 
organise their learning opportunities and easily engage with their senior peers for learning clinical 
medicine, despite restrictions on physically entering the clinical environment. Although this is not a 
replacement for actual clinical placements, it is a good addition (or short-term alternative) that allowed 
students to continue to develop essential clinical skills and practice. 

Further exploration of the use of the online Tele-hospital may involve further evaluation of knowledge 
gains in the online or virtual environment compared to the clinical environment, further evaluation of the 
use of formative assessments such as the mini-CEX via this platform and an assessment of the 
calibration of student experiences on the online or virtual platform to actual student experience in 'real' 
hospital clinical environment. 
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Abstract  
In all countries of the world, the educational process poses challenges and responsibilities for institutions 
dedicated to teaching, however, this process faces a greater challenge with the arrival of COVID-19. 

In Mexico, as of February 2020, educational institutions of all levels have remained closed due to the 
onset of the contingency due to this terrible disease, teachers have had to change their face-to-face 
classes for distance learning, while students have stayed home doing school activities and 
assessments. 

This situation has also been a constant for higher education institutions throughout this period, 
academics have faced this challenge by modifying, in an obligatory way, the paradigms that to date had 
been raised in the educational field -mainly in school systems- to teach online or virtual classes. 

On the other hand, for the students, the process they have faced has not been an easy road to travel 
either, they have had to face their own and various problems, a situation that leads them to analyze the 
conditions in which they receive knowledge through a distance learning. 

ª Objective: 

The objective of the present work is to analyze the perspectives of the students when their educational 
process was modified, from a face-to-face modality, to distance learning, showing the opinion results of 
students from a public higher education institution, the Faculty of Accounting in Universidad 
Veracruzana in Veracruz, concerning their preferences in terms of modality, the advantages, and 
disadvantages of online or virtual education and the evaluation of various aspects related to the subject. 

ª Development: 

For the development of this work, a quantitative methodology was used, which allowed analyzing the 
results obtained from a survey applied to students of the Faculty of Accounting. The results are mainly 
based on their opinion about their points of view when the educational process was changed to distance 
learning. 

ª Conclusion: 

As a result of this work, it is observed that this change in modality has not altered their preferences for 
face-to-face education. 

The foregoing can be explained because the main disadvantages that were analyzed are related to an 
increase in school activities, given that at the beginning of this contingency, academics received 
recommendations to cover the days of absence, with the expectation that they could return to classes 
in a short period, without at the time having any idea that this was not going to be possible, even in two 
or more semesters. 

Another element that predominated was the students' lack of an adequate internet connection, for 
different reasons (place of residence, the economic condition of the family). 

A factor that was observed from the case study is the lack of opportunity to clarify doubts on the part of 
the academics and the difficulty in solving activities. 

Notwithstanding the above, some favorable aspects were also observed, the saving of time to travel to 
the educational institution, as well as economic situations related to the reduction of transportation and 
food expenses. 

Keywords: Educational process, challenge, COVID19, face-to-face classes, distance learning. 
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1 INTRODUCTION 
The implications of the COVID-19 pandemic are still unpredictable and have different perspectives, 
depending on the particular conditions of academics and students. Economic Commission for Latin 
America and the Caribbean (ECLAC) in its special report (2020) [1], considers that the interruption of 
activities in educational centers would have significant effects on learning, especially of the most 
vulnerable. As a result of this pandemic, educational systems have had to adapt to the prevailing 
conditions for a long period of time, currently more than a year. At first it was thought that it was possible 
to return to normal activities in the short term, a situation that was diluted as the weeks and months 
passed, so the measures that were implemented in the educational centers were also modified during 
these periods of time. These conditions have been impacting on teaching, learning and assessment 
strategies, which represents new challenges for education at all levels, including the Higher. 

Derived from the above, this work is carried out that allows to identify, through the results of the opinion 
of students of the Faculty of Accounting of the Educational Programs Bachelor of Accounting and 
Bachelor of Management and Business Direction, the different points of view in relation to distance 
learning and its comparison with the face-to-face modality, analyzing their preferences, the advantages 
and disadvantages of virtual education, promoting with this study, the identification of areas of 
opportunity for academics in the improvement of educational conditions, based on a student perspective. 

2 BACKGROUND 
For the development of this work, theoretical aspects about the conceptualization of the object of study 
are addressed: 

2.1 COVID-19 pandemic 
Derived from the closure of Educational Institutions at a global level, various strategies have been 
deployed to face the challenges posed by distance education, a situation that denoted the difference 
between developed countries and those that are not. In addition to this, this situation of the pandemic 
also targeted teachers and students who have greater knowledge and technological possibilities, than 
those who suffer from these. 

The problems faced by Higher Education Institutions (HES) were also reflected in this pandemic, 
however all have made a great effort to continue with the educational process of students, ensuring that 
the impact is the least possible. 

The International Labour Organization (ILO) published in 2020 its Global Survey on Youth and COVID-
19: Effects on jobs, education, rights and mental well-being [2], with the aim of reflecting the immediate 
impacts of the pandemic in different areas, including Education. The survey highlights that this pandemic 
led educational institutions around the world to close their doors to students, generating alternative 
learning opportunities, 57% of the more than twelve thousand respondents received online classes 
taught by teachers, highlighting that, in In high-income countries, 65% of young people had this 
possibility, compared with 55% of young people in middle-income countries and 18% in low-income 
countries. Regarding the tasks to be done at home, 36% of the respondents carried out these activities. 
An opinion related to a reduction in learning is also included, in which 63% of students at the higher 
level believed that they learned less. 

For its part, the Educational System in Mexico faces different challenges such as that not all students 
have the possibility of having computer equipment and internet access to receive classes online, the 
lack of training of academics to teach classes remotely , courses prepared to be taught in person against 
materials that are required for online classes, an adequate technological infrastructure to organize online 
courses, the lack of practices, especially in those disciplines that require it. 

2.2 Strategies at the Universidad Veracruzana 
The Universidad Veracruzana, through the authorities, officials and academic staff faced, since March 
2020, the challenges of transitioning from a face-to-face education to a virtual one. 

Derived from the disposition of the educational authorities at the national level, to close the classrooms 
while the contingency passed, the academics were asked to maintain contact with the students through 
the technological platform called Eminus [3]. This educational platform of the UV, allows the integration 
and support in the teaching and learning process, facilitating the formation of groups according to the 
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members of each course, the development of monitoring and evaluation activities, the preparation of 
exams, availability of classrooms virtual forums and forums, constant communication between all 
members, among other possibilities. 

 
Figure 1. Characteristics of the Eminus platform. Source: Universidad Veracruzana. Conoce tu Universidad. 

Through Eminus, the academics began a transition from a face-to-face to a virtual modality, firstly using 
learning strategies, requesting activities from students on topics related to the class, either treated 
before the pandemic or those that are of the type theoretical, they allowed to take advantage of the self-
sufficiency of the students; over time, employing teaching strategies through online classes. For this 
work, in addition to the Eminus platform, the Universidad Veracruzana had also provided teachers and 
students with Microsoft 365 programs (Teams, Office, Forms, SharePoint, etc.) which allowed them to 
take advantage of the facilities and advantages of these programs. 

Throughout this period of time, it has been sought to move in the best possible way to virtual classes, 
ensuring the least academic impact for students, without losing sight of the fact that the economic 
condition of the students also affects their grades, by not having an adequate computer equipment, the 
difficulty of accessing the internet in their places of origin, the need to work for family financial support 
In addition to the above, it is also reflected in their grades, the distractors they find within their homes. 

2.3 Educational Programs for the Bachelor of Accounting 
The Faculty of Commerce and Administration began its work in 1978, to respond to the demand for Higher 
Education in the careers of Accounting and Business Administration. The degrees that were offered in the 
beginning were Public Accountant and Auditor and Bachelor of Business Administration [4]. 

In 1990 the Faculty changed its facilities to the municipality of Boca del Río, Veracruz. In 1992 the 
Faculty of Commerce changed its name to the Faculty of Accounting. 

The Public Accountant and Auditor Education Program began in May 1978 in the Veracruz region. As 
of 1992, it changed its name to Bachelor of Accounting. In August 2003, the Accounting Degree was 
incorporated into the Comprehensive and Flexible Educational Model (MEIF). Since that year, two 
curriculum update processes have been carried out, (2011 and 2019). 

The Educational Program for the Bachelor of Business Management and Direction began in August 
2007 as a proposal for the training of professionals with knowledge, skills and attitudes that allow the 
creation and development of productive, competitive and profitable organizations, in a dynamic and 
complex business environment, with a broad respect for nature and humanity. In 2018, a review and 
update of the Curriculum that is currently taught was carried out. 
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3 METHODOLOGY 
For the development of this work, it was proposed to know the impact of the COVID-19 pandemic 
perceived by university students of the Bachelor of Accounting and Bachelor of Business Management 
and Direction. The problem is approached methodologically as an exploratory investigation, with a 
quantitative approach of non-experimental and cross-sectional design. Regarding its scope, it is initially 
descriptive, since it only seeks to specify characteristics and conditions about the perspective of 
students in relation to aspects related to virtual education, during this contingency period. The population 
included students enrolled in the aforementioned Educational Programs for semesters that could have 
a reference point and comparison between face-to-face and virtual classes, for which reason new 
students were excluded. The sample was non-random for convenience, since the groups are integrated 
in a natural or normal way for the activity that they were created.  

The instrument used was a diagnostic type questionnaire, designed to meet the stated objective, it is a 
self-administered questionnaire of twenty questions, of which two were open, to interpret the latter, a 
textual analysis technique was used. The instrument was applied to a sample of one hundred and sixty-
eight students. 

4 RESULTS 
Derived from the applied instrument, an analysis of the students' perspectives in relation to virtual or 
online classes was carried out, obtaining the following results: 

From the sample of students, it is observed that seven out of ten are female and three out of ten are 
male, this is a reflection of the fact that degrees are primarily demanded by women. Regarding 
participation by educational programs, six out of ten of those surveyed belong to the Bachelor of 
Accounting and four out of ten to the Business Management and Direction. 

4.1 Preferences by class mode 
One of the questions asked to the surveyed students is related to their preference for the modality to 
take their classes, derived from which, nine out of ten prefer face-to-face classes and only one in ten for 
virtual classes. 

 
Figure 2. Preferences by class mode. Source: Own elaboration based on the results of survey to students. 
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4.2 Advantages of online classes 

 
Figure 3. Advantages of online classes 

Source: Own elaboration based on the results of survey to students. 

The graph reflects that the main advantages observed by the students are directly related to the 
economic aspect, since they have a very satisfactory opinion on the savings for transportation and food 
expenses, and this opinion is accompanied by the time to travel; In this sense, for them the empathy of 
the teachers, the comfort offered by the classes from home and the ease of connecting from anywhere 
is moderately satisfactory. For students, learning strategies related to school activities or tasks represent 
an unsatisfactory aspect. 

4.3 Disadvantages of online classes 

 
Figure 4. Disadvantages of online classes 

Source: Own elaboration based on the results of survey to students. 
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Students feel very affected by the increase in activities or tasks during this contingency period, a situation 
that is directly related to table 2, when observing it as the least satisfactory aspect. In the same way, 
connection problems also represent one of the main disadvantages for them, either because of the 
economic aspect for the payment of the supply or because of the reception area, in several cases they are 
small municipalities or rural communities; This analysis also leads us to observe that students find the 
timely difficulty of clarifying doubts about class topics, solving problems and the lack of communication 
with the teacher moderately satisfactory, together with the forms of evaluation; Finally, in the opinion of the 
respondents, the daily dealings with classmates do not acquire a considerable relevance. 

It was considered convenient to make an analysis of the opinions expressed directly by the students 
who prefer online classes, in order to compare with the results of the sample: 

Table 1. Opinions of students who prefer online classes (Advantages) 

 
Source: Own elaboration based on the results of survey to students. 

Table 2. Opinions of students who prefer online classes (Disadvantages) 

 
Source: Own elaboration based on the results of survey to students. 

In relation to the advantages externalized by the aforementioned students, there is a coincidence in the 
economic issue and time to travel, marking a difference in the comfort of taking classes from home and 
the connection from anywhere, this is understood because they must have a better environment and 
reach to technological means. 

Students with preferences for online classes do not find any significant impairment, except in the 
increase in activities, they express a medium impairment in the opportunity to resolve doubts, 
communication with the teacher, and problem solving; finally, little affected in dealing with their peers, 
evaluation forms and connection problems. 

5 CONCLUSIONS 
The present work was carried out in order to analyze the opinions of the students, of a public higher 
education institution, when their educational process was modified, from a face-to-face modality, to 
distance learning, caused by the COVID-19 pandemic. This pandemic brought with it the confinement of 
people in their homes, unprecedented for students of different levels and for academics accustomed to 
teaching in face-to-face classes. The effect that this event had on education will be seen over the years. 

For some university students, it has not only been an impact on their family life, but also on financial 
aspects, related to the closure of companies and consequently to job losses of those who had been the 
economic support of the households. This situation also represented a paradigm shift in education for 
them, and an opportunity to get ahead despite the problems and stressful situations that they entail. 
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The majority of students have assumed the responsibilities that correspond to them, in order to continue 
with their educational process, in terms of carrying out tasks, attending distance classes, presenting 
evaluations and adapting to the way of receiving their knowledge according to the disposition of teachers. 

However, they express their opinion about this educational process, preferring face-to-face education, 
especially now that they were able to compare it with online classes. Finding positive aspects in terms 
of economic and time savings. However, they also identify situations that do not favor them, such as the 
increase in school activities and problems related to technological elements, Internet connections and, 
with some frequently, the lack of electricity. 

The responsibility of the HEIs has been assumed and they have provided the elements within their reach 
for academics to face this challenge, through appropriate technological platforms and training courses. 

This whole process has required empathy, mainly on the part of the academics, to try to understand that 
students are the primary element of the educational process, the work is focused on them and they are 
the main academic exist reason, without losing sight of that they too are asked for their consideration in 
order to successfully complete their professional training. 
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Abstract 
Student assessment and incentives are critical elements of the educational process. Additionally, they 
are key ingredients to improving student acquisition of knowledge. For the assessment to be effective, 
an incentive must be tied to the achievement or the process becomes meaningless. A predominant 
incentive is a negative approach, in which the student will suffer negative grade consequences if they 
do badly on the assessment. This negative reinforcement has been proven to be short-lived and requires 
much more effort to maintain as an incentive than its positive counterpart. One of the most successful 
positive reinforcement mechanisms known is gamification.  In these systems the learning process is 
turned into a game with a positive reward system. Historically, implementing such a gamification system 
was very difficult to achieve due to the inadequacy of supporting technology. In this research, we 
propose a novel approach of using Non-Fungible Tokens (NFTs) as an incentive mechanism tied to 
student assessments to positively incentivize both students and their teachers. Our approach allows 
positive incentive reinforcement through the bragging rights and special access to benefits granted to 
the NFT holders. We also demonstrate how effective and cost-efficient this new system is. 

Keywords: NFT, Blockchain, Assessment, Education, Incentives. 

1 INTRODUCTION  
The global pandemic of 2020-21 occasioned by the Covid-19 virus proved extremely disruptive to most 
industry sectors and in most every nation [1]. The education sector was not spared. Face to face onsite 
education was forced to convert to the remote delivery of skills training and academic programs within 
a week [2]. Widely variable pedagogy with equally variable quality was evidenced globally [3]. 

A year later, most educators cannot conceive of (or tolerate) a return to anything other than the “old 
normal” [4]. Others, envision incorporating elements of their remote teaching experience into a hybrid 
delivery model combining the best of both on site and remote delivery into a “new normal” better than 
the alternatives [5]. After discovering that valuable lessons were learned, these innovative educators 
work diligently to implement a synchronous/asynchronous onsite/remote hybrid teaching model that 
maximizes learning while minimizing cost [6]. Higher education institutions which have mastered this 
hybrid model of learning have also created a more democratic and sustainable economic model which 
promotes “better, faster, cheaper” knowledge transfer [7]. 

The demographics uncovered by Covid-19 have planted a rough seas warning flag on the coast of 
higher education. Maintaining the status quo with its exorbitant administrative, physical site acquisition, 
building and maintenance costs, is no longer sustainable in light of the radically changing market higher 
education seeks to serve. The lessons learned about quality education from the Covid-19 experience 
bring exponential improvement potential when analysed in the context of how the “supply chain” of 
higher education contains more waste than value [8]. Emerging technologies like blockchain, AI, 
machine learning, natural language processing, virtual reality and NFT’s are providing a rare opportunity 
to create a new education model which achieves more learning at much less expense [9]. 

This paper will explore these opportunities and risks. 

1.1 Online Education 
Demand for flexible online education has continued to increase as prospective students seek to 
undertake further study at the many different levels of the education system. The numbers of students 
completing degrees is expected to increase around the world as advanced skills become more important 
in both developing and developed economies [10]. Figure 1 shows estimations and projections from 
1970 to 2050 of higher education by country.  
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Figure 1 Degree Completion Statistics [10] 

Due to the increase in the world population seeking different types of education, distance learning will 
become a primary solution to higher education organizations facing an unsustainable economic future. 
Reduced physical infrastructure and requirements for face-to-face interactions will allow the students 
from around the world to overcome the geographical barriers that might prevent them from accessing 
on-campus course offerings [11]. Most of the literature explores the known best practice principles for 
online instructors, students, and student support and considers how these might apply to intensive online 
environments. It is apparent that the intensive online courses offer a range of benefits to students and 
staff, including accessibility, opportunities for embracing new technologies, and promoting independent, 
self-regulated learning [12]. In addition, when skills are the primary learning objective, online education 
can offer a hybrid approach (online, on site, synchronous, asynchronous) which maximizes the optimal 
learning potential. At the same time, a hybrid model radically reduces the waste in a supply chain of 
bricks and mortar managed by abnormal rates of administrative overhead.  

The educational institutions who will survive are those also who encourage the educators to maximize 
student success in intensive hybrid courses as this sector continues to rapidly evolve. Figure 2 provides 
an analysis of the assignment strategies for online education. To complicate matters further, research 
on attrition in online learning is relatively new and in its early stages. Therefore, there is a great deal we 
do not know about why some students persist and others do not when learning online.  

As a matter of academic ethics, the ultimate responsibility for effective engagement in online courses 
lies with the student [13].  However, there is an institutional and faculty responsibility to create the 
motivations to do so. The market demand to explore more innovative, effective and less costly delivery 
models for a student to be involved successfully can be incentivized with a system which provides 
tangible rewards to both students and instructors. 
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Figure 2 Online Assignment Strategies 

1.2 Positive Re-enforcement 
It is axiomatic that positive reinforcement is more durable and effective than typical negative incentives, 
especially in higher education. Research and studies over many years reveal beyond cavil that negative 
incentives are limited in duration and effect. In contrast, positive reinforcement changes behavior and 
can improve learning. A system which can incentivize instructors and students with positive re-
enforcement techniques will achieve far more effective learning regardless of the academic or skills 
based levels of instruction [14]. 

1.3 Gamification 
Wikipedia defines it as:  

Gamification is the strategic attempt to enhance systems, services, organisations and activities 
in order to create similar experiences to those experienced when playing games in order to 
motivate and engage users. This is generally accomplished through the application of game-
design elements and game principles in non-game contexts [15]. 

Applying game theory and gamification to learning is also recognized in the literature. 

The gamification of learning is an educational approach to motivate students to learn by using 
video game design and game elements in learning environments. The goal is to maximize 
enjoyment and engagement through capturing the interest of learners and inspiring them to 
continue learning. Gamification, broadly defined, is the process of defining the elements which 
comprise games that make those games fun and motivate players to continue playing, and using 
those same elements in a non-game context to influence behaviour. In other words, gamification 
is the introduction of game elements in a non-game situation [16].  

Many educators would recoil at the thought that the goal of education is to, “maximize enjoyment and 
engagement through capturing the interest of learners and inspiring them to continue learning” 
Unfortunately, the increasingly demanding market would argue that point… vociferously. Instead, 
gamification technology applications teach skills as simple as how to use a mobile app to the complex 
skills of a physician performing delicate surgeries [17]. 

Taking the premise of gamification to the level of providing economic incentives for learning, would 
revolutionize the business model of education in radical ways. Most would argue that the rapidly 
shrinking economically sustainable resources available to higher education make this unthinkable [18]. 
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1.4 Non-Fungible Tokens (NFTs) 
Blockchain allowed the creation of digital assets, those assets are called tokens. Tokens are all created 
equally in every aspect. One token can be replaced with another token perfectly. They are thus 
considered fungible and could be used as a monitory unit.  

On the other hand, if the digital asset is unique, mainly created as a single unit then it is not equal. An 
example of that would be paintings. One could not trade a Picasso painting for another Picasso painting 
in spite of them both being Picasso paintings. In other words, they are non-fungible assets. Blockchain 
allows the creation of non-fungible tokens, known as NFTs. They mirror the same properties of their 
physical counterparts in being not equal and unique.  

The most common adoption of NFTs are digital arts and trading cards. They have gained popularity 
rapidly in the last year as is attested by the mind-numbing account of a single digital image of the art of 
“BeepleCrap” selling at auction for $69,000,000 [19] Furthermore, NFTs have generated charitable 
revenue at minimal cost in unimaginable amounts [20]. 

Bringing gamification into a revenue model enhanced by NFTs will revolutionize the delivery of learning 
in both academic and purely skill-based offerings. Higher education entities that combine the cost saving 
features of hybrid education and training and the economic incentives to both students and educators 
made possible by NFTs will discover a completely disruptive approach to knowledge transfer and 
learning. 

2 METHODOLOGY 
Our methodology is based on two main factors: positive re-enforcement and gamification. In essence 
those two factors are not novel, however, the way we propose implementing them is. Our proposed 
system is based on creating a non-fungible reward system that allows the process to be more gamified 
on a much higher scale. Fig. 3 shows a high-level depiction of the proposed approach, in which each 
education establishment is able of creating their own reward system that is compatible with other 
organizations.  

 
Figure 3 High-Level System Depiction 

2.1 Education Establishments 
The educational establishment could be any accredited or non-accredited establishment that is engaged 
in educational activity. The educational establishment is the only entity that is able of issuing the reward 
NFTs in the system. Each educational establishment will need to create or adopt the current 
classification of the educational activities conducted by the establishment as well as the levels of 
recognition.  
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The necessity of such unified classification is to allow the educational activities of being mapped across 
the different establishments participating in the system. This way, students of different educational 
establishments can still compare their achievements due to the mapping.  

Establishing the recognition levels adds to the gamification process by creating an incentive to unlock 
higher recognition NFT rewards than has been achieved by the student or as compared to the student 
peers.  

2.1.1 NFT Issuance 
Each establishment will be issued a unique blockchain wallet. The wallet is immutable and can only be 
controlled by the establishment. The wallet acts as the seal of the establishment and the ultimate 
authentication mechanism.  

Each educational period, a term, a semester or an academic year, the establishment is allowed to issue 
the NFT rewards by minting them into the respective classifications and recognition levels. The number 
of issued NFT rewards will be limited and cannot be changed post issuance.  

The educational establishment can then provision each educator of the establishment with a set number of 
those reward NFTS. The process is accomplished by transferring the NFTS from the establishment wallet to 
the educator’s wallet. Once transferred, the educator will be the only entity that can award the NFTs. 

 
Figure 4 Educational Establishment Workflow 

2.2 Educator 
An educator is a recognized person by the educational establishment to deliver an educational activity. 
This recognition is only based on the educational establishment criterial and not on the accreditation of 
the actual individual. Each educator will be granted a blockchain wallet allowing them of receiving the 
NFTs and controlling them. 
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Figure 5 Educator Awarding NFTs Workflow 

2.2.1 NFT Award  
As the educational period is conducted, the educator will be able to award the NFTs to the students. 
This is accomplished by transferring the NFT from the educator’s blockchain wallet to the student 
blockchain wallet. Once transferred, only the student can control the NFT.  

2.3 Student 
The student is any individual engaged in the educational process and not limited to an official education. 
The student could be a school student, a college student, a continuous education, or a graduate student. 
Each student will be granted one and only one wallet when they enter the system. This wallet is unique 
to the student and not tied to the educational establishment. This is critical to unify the NFT awards 
across different educational establishments that the student may interact with during the educational 
process.  

2.3.1 NFT Collection 
Each student will have an NFT collection that they can display. They only receive the NFTs based on 
their achievements during the educational process in a participating educational establishment and 
conferred by an official educator of the educational establishment.  The collection can be displayed on 
the mobile platform or on the website as a way of showing the progress and the ability of the student. 

Complete sets of achievements at certain level as well as those for the same educational period can be 
displayed together as a way of showing completeness.  

2.4 Students NFTs Awareness Survey 
To validate our assumptions, we have conducted a simple optional survey on a group of students. The 
survey was anonymously conducted and open to all students in any educational level. Our main goal 
was to assess the student’s awareness of the NFTs as well as their amenability to utilizing them as 
awards. The questions were carefully crafted to assure the desired accuracy. The quests were: 
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2.4.1 Have you heard about NFTs? 
Simply to validate the student have the basic awareness of the NFTS to begin with. 

2.4.2 Would you buy an NFT? 
Assessing if the students actually involved in the NFTs. 

2.4.3 Would you collect NFTs? 
Gauging the student’s desire to use the NFTs, this is evaluated in conjunction with the next one. 

2.4.4 Would you like to receive a free NFT as a reward? 
If both this question and the previous question are positive, that would indicate impact of the NFTs. 

2.4.5 Do you think an NFT reward would incentivize you?  
This question is a direct attestation to the potential impact of the system; however, it is setup last so that 
we can assess if the student really cares about the NFTs or simply looking to accept free awards. 

3 RESULTS 
Figure 6 illustrates the results we have obtained from surveying a sample of 132 students, of which only 
111 completed the survey and 11 were disqualified. Our initial results indicate a great interest by both 
the students and the educators in the incentives provided by the NFTs. While the educators mainly 
focused their questions on the criteria by which the NFTs would be awarded, the students on the other 
hand seemed very eager to understand how they could trade the NFTs between them. Those comments 
lead us to think that the gamification aspect of the NFTs are taking hold. It is interesting to note that the 
students started to organize the NFTs into collections, a group of high recognition level across all 
subjects for the same period verses a group of high recognition level for the same subject across all 
periods.  

 
Figure 6 Students NFTs Awareness 

Because the system is closed, NFTs could not be actually traded on external platforms initially. While 
this is a limitation but also it prevents students from acquiring the NFTs financially rather than via their 
effort. One additional consideration to engage the larger community supporting the educational process 
to help emphasize the incentivization effect. An example is to solicit the local shops in a discount 
campaign providing a discount on purchases for the NFTs student holders. The discount could be 
proportional to the recognition level and the number of NFTs held. Putting a discount provides traffic to 
local businesses while at the same time establishes a financial equivalency to the NFTs for the students. 
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4 CONCLUSIONS 
Student engagement and Incentivisation is a challenge in traditional education that is only exacerbated 
in distance learning setting. The onset of a global pandemic resulted in an escalation of this issue due 
to the lockdown and universal switch to the online education. In this research, we propose a novel 
approach of using Non-Fungible Tokens (NFTs) as an incentive mechanism tied to the student 
assessment. Our approach allows positive incentive reinforcement through granting bragging rights and 
special access based on the NFTs holders. We demonstrate how effective and cost-efficient the system 
is. We would like to expand our work beyond the theoretical aspects and gain a wider implementation 
to be able of assessing real life impact.  
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Abstract 
Humanity over time has suffered from many diseases, some of which have affected large groups of 
people who, when living with other groups in the same place, spread and begin to become a threat to 
the population. When the contagion of a disease advances, affecting several regions of the planet and 
attacking almost all individuals, it becomes a pandemic, which in some occasions, since people do not 
have immunity against the disease, transform the societies in which they appear, changing with this the 
fate of the people who suffered it and, on some occasions, the course of history. 

The effects of this pandemic in the education sector did not wait, in this case specifically among the 
students of the Accounting Faculty of the Universidad Veracruzana in Veracruz, which as a result of this 
situation had to change from the modality of face-to-face education to long distance education. 

ª OBJETIVE 

The objective of this research is to know the opinion among the students of the Accounting Faculty in 
Veracruz, about how the change from face-to-face education to virtual education affected them, since 
face-to-face classes were suspended as a result of the pandemic of Covid 19, and they had to adapt to 
the virtual modality with all the changes that this implies. 

ª DEVELOPMENT 

A quantitative methodology was used, which allowed the analysis of the results obtained from a survey 
applied to the students of the Accounting Faculty in Veracruz. The results are based mainly on their 
opinion on how the change from face-to-face education to distance education affected them. 

ª CONCLUSION 

The change in the teaching-learning modality as a result of the Covid 19 pandemic has brought several 
challenges for educational institutions, which have implemented alternative options and support 
measures. Also, it has affected other parties involved, such as: students, their families and teachers, 
but furthermore, it has provided them with a valuable learning experience and has accelerated the digital 
transformation of higher education institutions. 

Key words: pandemic, face-to-face education, distance education, educational modality, and virtual 
education. 

1 INTRODUCTION 
On March 11, 2020, the WHO (World Health Organization) declares the Covid 19 disease known as 
coronavirus as a pandemic, which is circulating in the world, transmitting from person to person since 
December 2019. And it also issues a series of recommendations and measures to contain the contagion 
and the effects of the aforementioned virus, among, it is worth noting, to minimize the possibilities of 
personal contact. 

Facing this situation, the world in general and specifically the educational and labor sectors are severely 
affected by the crisis caused by the spread of this virus, which in addition to being a threat to public 
health, creates great repercussions at a social and economic level. that endanger the long-term 
livelihoods and well-being of millions of people. (2) 

Considering the forceful and notorious spread of the virus worldwide, as well as the relevance of 
adopting preventive measures to contribute to preserving favorable conditions for the health of the 
university community and in strict adherence and respect to the indications of the health authorities, as 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
4657



 

 

well as in order to safeguard the physical integrity of its students, professors and administrative, 
technical and manual personnel, on March 17, 2020 the Rector of the Universidad Veracruzana PhD. 
Sara Ladrón de Guevara declares the cessation of face to face academic and administrative activities 
at all University headquarters. And it is from that moment that the destiny of students begins to change 
with respect to their learning in university classrooms, which this pandemic drastically modified. 
Universities closed their entrances and classes were suspended, but as the isolation continued without 
being able to go out, the classes began to be taught online, with all the changes and repercussions that 
this implies, which affected each student in a particular and different ways. 

2 BACKGROUND 
Being the Universidad Veracruzana a proudly public institution, when this situation arose and specifically 
in the case of the students of the Accounting Faculty, in Veracruz this new online learning modality was 
complicated, since many of the students have limited economic resources, which does not allow a large 
part of them to have a personal computer that makes it easier for them to adapt to the new virtual 
modality and by this means know the content of their academic programs of the different educational 
experiences they are studying, as well as send assignments or take exams and in addition to the fact 
that a large part of the students of this Faculty are from towns or localities far from Boca del Rio, which 
is the municipality where the Faculty is located, and given the serious health and economic crisis that is 
unleashed, they have to return to their home towns because they cannot continue to have the resources 
that allow them to be in their place of study, Since many of their parents were fired from their jobs and 
as their family had no income, they could not stay in their place of study far from home. 

This has resulted in a serious problem for all students who have to return to their home town, since 
many of them do not have the necessary tools to take their classes, such as a personal computer or 
internet access, they have to assist in their community or in places close to their community to small 
businesses that provide these services, some of them not being able to do so, due to the lack of 
resources to pay for this service and others because there is no business in their locality or near to their 
locality that offers it. 

And with the desire to get ahead little by little over the days and weeks, each student was trying to look 
for an alternative to participate in virtual classes and complete their homework. Some of these students 
trying to reach an agreement over the phone with other students to support themselves in carrying out 
work, some more working in different tasks to pay for computer and internet services, others using 
limited internet businesses and some more being able to do nothing at the beginning because they did 
not have the resources to connect on time to the virtual classes and sending assignments, solving this 
situation later. 

However, despite all the inconveniences that arose due to this contingency situation that caused a 
radical change in the teaching of academic education with respect to the teaching-learning modality of 
educational programs, the disposition of the entire university community of the Accounting Faculty in 
Veracruz, to support the fulfillment of the study programs was excellent, since both students and 
teachers put all their effort and dedication to complete in time and form with what was established at the 
beginning of the school period; as well as the authorities and the administrative, technical and manual 
personnel adapted to the situation, offering all their support and effort to fulfill their respective duties. 
Therefore, it is very satisfactory to see how in times of greatest uncertainty and pressure, the university 
community has reacted with the best attitude to comply and get ahead with very good results. 

In order to know in more detail and specifically the opinion of the students of the Accounting Faculty of 
the Universidad Veracruzana in Veracruz, about what has been the impact that the Covid 19 pandemic 
caused on the continuity of their university studies, a survey was applied to them, which results are 
presented. 

3 METHODOLOGY 
The methodology is eminently descriptive, a cross-sectional investigation was carried out, consisting on 
the design and application of a survey at a certain time. The population included students from the 
Accounting Faculty of the Universidad Veracruzana in Veracruz. The instrument was applied to 100 
students and was designed through a self-administered questionnaire consisting of 20 questions. 

This work analyzes the students' perception about the way the change from face-to-face education to 
online education impacted them, in order to know specifically the effects, they had in this situation. 
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4 RESULTS  
Derived from the applied instrument, an analysis was carried out on the indicators of the perception of 
the students of the Accounting Faculty of the Universidad Veracruzana in Veracruz, about the main 
consequences they had as a result of the change from face-to-face education to online education. 

1 Did the change from face-to-face education to virtual education represent an inconvenience for 
you? 

 
Source: Own elaboration based on student survey results. 

2 Do you have a personal computer and internet service? 

 
Source: Own elaboration based on student survey results. 

3 What has been the most difficult thing about the virtual modality for you? 
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Source: Own elaboration based on student survey results. 

4 How do you think your learning has been during this period? 

 
Source: Own elaboration based on student survey results. 

5 CONCLUSIONS 
In the educational field, the Covid 19 pandemic has caused an unprecedented crisis, which has led to 
the massive closure of face-to-face activities in educational institutions in order to prevent the spread of 
the virus and mitigate its impact, which has brought a change in learning modalities, moving from face-
to-face education to online education. (1) 

However, not all students have the same opportunity to study online for various reasons. Students with 
fewer economic resources are those who have suffered the most from the consequences of this change, 
as they do not have the necessary technological support to complete their studies. And in some 
occasions, they have mistreated their studies a bit because they have to work to support family 
expenses, which creates a negative impact on their learning opportunities. While students with 
environments with better economic resources have been able to adapt quickly to this change by having 
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the technological resources necessary to continue their online learning with the support of their parents, 
as well as with their willingness and ability to learn, taking advantage of the speed which higher 
education institutions have adapted to the situation to mitigate its consequences and repercussions. (3) 
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Abstract 
The article considers the specifics of the emotional and personal well-being of teachers, how it is 
determined by such psychological factors as the ability to adaptation, resistance to professional burnout, 
and the style of attribution. Teachers of educational institutions, implementing educational tasks, have 
a significant impact on the quality of social processes. So, not only the psychological safety, efficiency, 
creativity and comfort of the educational environment, but also the future of our society, its spirituality 
and progressive development depend on the psychoemotional state of this category of workers and their 
internal well-being. In this regard, the search for the determinants of the emotional and personal well-
being of the teacher, as a key figure in the educational process, is very relevant. 

The aim of the study is to investigate the influence of socio-psychological adaptation, resistance to 
professional burnout and the style of attribution of teachers on their emotional and personal well-being. 
We used the author's technique "Self-assessment of emotional and personal well-being (SEPW)" and 
the questionnaires "Socio-psychological adaptation" (K. Rogers, R. Diamond, in the adaptation of A.K. 
Osnitsky), "Professional burnout" (K. Maslach, in the adaptation of N.E. Vodopyanova, E.S. 
Starchenkova), the questionnaire of attributive style (M. Zeligman, in the adaptation of Yu.E. Perunov). 
The study sample consisted of 211 teachers, including 132 university teachers, 39 school teachers and 
50 employees of preschool educational institutions. The comparison group included other specialists of 
socionomic professions (n=339). 

A detailed analysis of the results allowed us to conclude that teachers consider themselves less lucky, 
but more competent than the representatives of the comparison group. At the same time, in the sample 
of teachers the personal component of well-being has significantly higher ratings than the emotional 
component, which indicates their personal maturity and ability to control their emotional states. It is 
proved that teachers have a high degree of adaptability and a positive attitude to themselves, people 
and the world around them. Also, they are ready to take responsibility for themselves, take a leadership 
position and are not inclined to avoid solving problems. 

They are characterized by an average severity of indicators of professional burnout, which can manifest 
itself in the appearance of symptoms of fatigue, deterioration of the emotional background, irritability, 
indifference to others, a decrease in the sense of competence, satisfaction with the results of their work. 
In addition, teachers do not have a clear tendency to either an optimistic or pessimistic style of 
explanation. As a result of the study, the authors conclude that the emotional and personal well-being 
of teachers is influenced by their adaptability and resistance to professional burnout. However, the 
attribution style does not determine emotional and personal well-being. 

The obtained data can be used to optimize the internal well-being of teachers of various types of 
educational institutions by increasing their adaptability and preventing professional burnout. 

Keywords: Teachers, emotional and personal well-being, socio-psychological adaptation, professional 
burnout, attribution style. 

1 INTRODUCTION  
At the present stage of the development of society, significant changes are constantly taking place in 
various areas, related to the functioning of a person, and first of all, a person as a professional. This is 
reflected in the change in the requirements for its psychological component: individual characteristics 
and personal qualities. So, modern society needs not only highly professional specialists who have the 
necessary set of competencies to perform a certain type of activity, but also are able to quickly adapt to 
new conditions and maintain an optimal level of internal well-being. This is especially true for teachers, 
since teachers who are able to maintain an emotional balance, who are able to regulate their 
psychological state, extrapolate these qualities to the subjects of the educational process (pupils, 
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students, students), thereby creating conditions for their internal well-being. Only a teacher who is able 
to maintain his own emotional and personal balance in the constantly changing conditions of the 
educational environment can provide a creative, developing, psychologically safe atmosphere. The state 
of balance, harmony between the emotional and personal components of internal well-being, we 
designate by the term “emotional and personal well-being” [1, p.102]. 

The study of the internal (psychological, subjective, social, etc.) well-being of teachers in Russian 
psychology is approached differentially, taking into account the specifics of pedagogical activity. The 
internal well-being of teachers of preschool education [2; 3; etc.], the school educational system [4; 5; 
etc.], higher educational institutions (universities) [6; 7; etc.] are studied. Both specific and universal 
determinants of the internal well-being of teachers for all types of pedagogical activity are identified. 
Thus, the researchers found that the internal (including emotional and personal) well-being of teachers 
is based on both socio-demographic factors, such as gender and age [8], experience in teaching [9], 
and psychological factors: resilience [10], stress resistance [11], confidence, calmness, emotional 
stability, independence, cheerfulness [12]. 

We suggested that the range of psychological determinants of internal well-being of teachers is much 
wider, and that their emotional and personal well-being is influenced by adaptive capabilities, resistance 
to professional burnout, and attribution style. 

2 METHODOLOGY 
We understand emotional and personal well-being as a holistic existential experience of a state of 
harmony between the internal and external world that occurs in the process of life, activity and 
communication of a person [1, p. 102]. This phenomenon has a multicomponent structure and consists 
of an emotional (focused on the inner world) component and a personal (focused on the outer world) 
component. The emotional component (A) is a person's assessment of themselves as happy, lucky, and 
optimistic. The personal component (B) consists of an assessment of one's own success, competence, 
and reliability. The correction scale is the component of disadvantage (C). In previous studies, it has 
been proved that the experience of emotional and personal well-being by a person (regardless of his 
professional activity) is determined by a number of factors (socio-demographic, psychological, objective, 
etc.) [13; 14]. The purpose of the study: is to study the emotional and personal well-being of teachers 
and the factors of its determination. 

The study sample consisted of 211 teachers, including 132 university teachers, 39 school teachers and 
50 employees of preschool educational institutions. The comparison group included other specialists of 
socionomic professions (n=339). In the study respondents performed the technique "Self-assessment 
of emotional and personal well-being (SEPW)", evaluating themselves on nine mono-scales on a seven-
point scale from 1 ("absolutely, no") to 7 ("absolutely, yes"). Individual mono-scales were combined into 
three total parameters: A (positive emotional component of well-being: mono-scales "happy", "lucky", 
"optimistic"), B (positive personal component of well-being: mono-scales" successful"," competent"," 
reliable") and C (negative component, component of well-being: mono-scales" pessimist"," unhappy", 
"envious"). The general SEPW Index was calculated using the formula A+B-C [1, p. 106]. 

To identify psychological predictors of emotional and personal well-being of teachers, questionnaires 
"Socio-psychological adaptation" (K. Rogers, R. Diamond, in the adaptation of A.K. Osnitsky) [1, p.110], 
"Professional burnout" (K. Maslach, in the adaptation of N.E. Vodopyanova, E.S. Starchenkova) [1, 
p.111], the questionnaire of attributive style (M. Zeligman, in the adaptation of Yu.E. Perunov) [1, p.111-
112] were used. 

The data were processed using mathematical statistics methods: descriptive analysis, comparative 
analysis (Kolmogorov – Smirnov criterion, Wilcoxon criterion), exploratory factor analysis, 2-step cluster 
analysis and single-factor analysis of variance (ANOVA). 

3 RESULTS 
The study showed that both teachers and respondents of the comparison group are in a state of 
emotional and personal well-being, since the SEPW Index in both groups (M = 25.05 and M = 25.35, 
respectively) has similar values and correlates with an increased level of it [1, p.132]. At the same time, 
there are significant differences in the severity of certain parameters of emotional and personal well-
being between teachers and the comparison group. Thus, teachers consider themselves less lucky, but 
at the same time more competent than the representatives of the comparison group (Table 1). 
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Table 1. Significant differences in the severity of the parameters of the technique SEPW  
between teachers and comparison groups (Kolmogorov-Smirnov test). 

SEPW, parameters Teachers Comparison groups p ≤ 0,05 

lucky 4,56 4,96 ,023 

competent 5,25 4,85 ,000 

The differences in the "competent" parameter confirm the previously obtained results on the positive 
role of education in maintaining the state of emotional and personal well-being [15]. Since all teachers 
had higher education, which gave them grounds to evaluate their competence quite highly, while the 
representatives of the comparison group, in addition to higher education (45.43%), also had secondary 
(25.66%), secondary vocational (15.04%) and incomplete higher education (13.86%). 

Comparison of the severity of the total indicators A and B in the study groups allowed us to conclude 
about the personal maturity of teachers and their ability to control their emotional states, since in this 
part of the sample the value of the personal parameter B significantly (Wilcoxon criterion) exceeds the 
value of the emotional parameter A (MA = 15.06; MV = 15.73; at p < 0.05), while in the comparison 
group the results do not reach the level of reliability ( MA = 15.65; MV = 15.73). 

Further research was conducted only with the participation of a sample of teachers. Let us consider the 
severity of the parameters of the "Socio-psychological adaptation" method in this group (Table 2). 

Table 2. The severity of adaptation indicators in the sample of teachers. 

 Mean Std. Deviation standard values 

Adaptation 135,74 23,054 68-136 

Disadaptation 80,83 28,700 68-136 

Self-acceptance 42,99 9,171 22-42 

Self-rejection 13,53 7,018 14-28 

Accepting others 25,87 3,842 12-24 

Rejecting others 16,08 7,040 14-28 

Emotional comfort 22,83 5,108 14-28 

Emotional discomfort 16,22 7,731 14-28 

Internality 54,98 9,765 26-52 

Externality 19,06 8,613 18-36 

Dominance 8,95 3,667 6-12 

Сonformism 18,74 6,101 12-24 

Avoiding problems 13,26 5,130 10-25 

The data presented in Table 2 clearly show that the representatives of the studied sample of teachers 
have a high degree of adaptability, have a positive attitude to themselves, people and the world around 
them, are in a state of emotional comfort, are ready to take responsibility for themselves, take a 
leadership position and are not inclined to avoid solving problems. 

The severity of teachers' indicators of professional burnout is shown in Table 3. 

  

4664



 

 

Table 3. Average values of professional burnout indicators. 

 Mean Std. Deviation Low level Mid level High level 

emotional exhaustion 19,62 7,18 0-15 16-24 ≥25 

depersonalization 9,15 4,22 0-5 6-10 ≥11 

reduction of professional achievements 32,56 5,59 ≥37 31-36 ≤30 

Teachers are characterized by an average severity of indicators of professional burnout, which can 
manifest itself in the appearance of symptoms of fatigue, deterioration of the emotional background, 
irritability, indifference to others, decrease in the sense of competence, satisfaction with the results of 
their work. 

The data obtained from the attributive style questionnaire indicate that teachers respond to various life 
and professional situations with a high degree of awareness, choosing the attribution style according to 
the specifics of a particular situation and do not have a clear tendency to either an optimistic or 
pessimistic style of explanation. 

The correlation analysis showed that the parameters of the SEPW technique were significantly 
associated at a high level of significance with all the parameters of the "Professional Burnout" method, 
as well as with 5 out of 6 integral indicators of the "Socio-psychological adaptation" method (the 
exception was the integral indicator "dominance"). With the parameters of the methodology for 
determining the attribution style, only weak single relationships were obtained. Therefore, only 3 
methods were used for exploratory factor analysis: SEPW, "Socio-psychological adaptation" and 
"Professional burnout". The factor analysis showed that the parameters of these methods were 
combined into 2 factors that explain 60% of the total variance, while the parameters of the "Socio-
psychological adaptation" method were the first factor (DOD = 33.80), while the total parameters of the 
SEPW technique were included in the second factor with the parameters of the "Professional Burnout" 
method (DOD = 26.20). The results suggest a closer relationship between emotional and personal well-
being and resistance to professional burnout. 

To determine the degree of influence of the ability to adapt on emotional and personal well-being based 
on the data on the method "Socio-psychological adaptation", a 2-step cluster analysis was conducted, 
which divided the sample of teachers into 3 groups: with a low (21.1%), medium (43.3%) and high 
(35.7%) level of adaptation. Then, using the analysis of variance (ANOVA), we checked whether the 
nominal multi-level factor (3 levels of adaptation) affects the quantitative response (the value of the 
SEPW Index). The obtained data confirmed the effect (F = 9.47; p emf. = 0.00; at p ≤ 0.05). 

Determining the impact of professional burnout on emotional and personal well-being also required the 
translation of data on the "Professional burnout" method into a nominal multi-level scale. The 2-step 
cluster analysis divided the sample into 3 groups: with a low (36.7%), medium (19.9%) and high (43.4%) 
level of professional burnout. The analysis of variance (ANOVA) showed that resistance to professional 
burnout is a predictor of emotional and personal well-being (F = 16.11; p emf. = 0.00; at p < 0.05), and 
to a greater extent than socio-psychological adaptation, which correlates with the results of factor 
analysis. 

The analysis of variance in relation to the attribution style showed the absence of its influence on the 
emotional and personal well-being of teachers 

4 CONCLUSIONS 
Summarizing the obtained data, we can draw the following conclusions: 

1 Teachers, as well as representatives of other professions of a socionomic profile, are in a state 
of emotional and personal well-being, considering themselves less lucky, but more competent. In 
addition, teachers are distinguished by personal maturity and the ability to control their emotional 
states. 

2 Teachers have a high degree of adaptability, a positive attitude to themselves, people and the 
world around them, are in a state of emotional comfort, are ready to take responsibility for 
themselves, take a leadership position and are not inclined to avoid solving problems. 

4665



 

 

3 Teachers are characterized by the presence of some symptoms of professional burnout: fatigue, 
a decrease in the emotional background, the appearance of irritability, indifference to others, loss 
of satisfaction with the results of their work. 

4 Teachers do not have a tendency to a certain style of attribution, showing flexibility in choosing it 
in accordance with the specifics of a particular situation. 

5 The emotional and personal well-being of teachers depends more on the formation of resistance 
to professional burnout. It is also influenced by the degree of adaptability, while the attribution 
style does not determine the emotional and personal well-being of teachers. 

The obtained data can be used by psychologists of educational institutions whose functions include 
psychological support of the activities of the pedagogical (teaching) staff. With the help of measures 
aimed at improving the adaptability and prevention of professional burnout of teachers of various types 
of educational institutions, their emotional and personal well-being can be harmonized. 
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Abstract 
The article analyzes the relationship between the structural components of civic identity and the 
universal competencies of the Federal State Educational Standard for the expanded group “Fine and 
Applied Arts”. The necessity to establish the relationship was caused by the changes in the Federal Law 
“On Education in the Russian Federation” concerning educative work with students. The authors came 
to the conclusion that the consistency and complementarity between the components and competencies 
make the process of educative work on forming civic identity among students more effective. 

Keywords: civic identity, universal competencies, educative process at HEI1. 

1 INTRODUCTION 
The article examines the problem of relationship between the processes of professional training and 
educative work while forming civic identity. This issue is relevant for contemporary Russian higher 
education. The amendments to the Federal Law “On Education in the Russian Federation” (hereinafter 
referred to as the Law) concerning students’ education, resulted in the necessity of establishing the 
relationship between universal competencies and areas of educative work on the basis of a competence 
approach. The purpose of this article is to clarify the content of the civic identity structural components 
in accordance with the competence-based approach in higher education. The competence-based 
approach is the priority orientation of education towards its results: forming the necessary general 
cultural and professional competencies, developing individuality and self-actualization, as well as self-
determination and socialization. An integral element of young people socialization is civic identity. 

2 METHODOLOGY 
The main method is a comparative research technique that helps to make a correlation between the 
general cultural competencies of the expanded group “Fine and Applied Arts” (the bachelor’s degree) 
and the definitions2 of the cognitive, value-emotional, and regulatory components of civic identity. The 
study is supposed to result in updating (in accordance with federal standards) the definitions of the civic 
identity structural elements, necessary for developing artistic socio-cultural practices aimed at forming 
civic identity among artistic university students. 

3 RESULTS 

3.1 The cognitive, value-emotional, and activity components of civic identity 
Educative work is defined in the Law as activities aimed at personal development; creating conditions 
for students’ self-determination and socialization on the basis of socio-cultural, spiritual and moral 
values, rules and norms of behaviour adopted in the Russian society; forming students’ feelings of 
patriotism, citizenship, regard for the memory of the defenders of the Fatherland, law and order, a man 
of work and the older generation, mutual respect and careful attitude towards the cultural heritage and 
traditions of the multinational people of the Russian Federation, its nature and environment [1]. Such 
educative activities as spiritual and moral, civic and patriotic, labour (professional) and legal, voluntary 
and environmental ones, as well as cultural heritage preservation, intercultural communication can be 
distinguished from this definition. 

 
1 Higher Education Institution 
2 The definitions used in special scientific literature are meant here. 
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The study is focused on the civic and patriotic activities of educative work at higher school, namely, on 
the formation of civic identity among students. Civic identity is defined as the awareness of belonging to 
a community of citizens, which has a value meaning [2], expressed in the cognitive, value-semantic and 
behavioral vectors of sociocultural activities [3]. 

The cognitive component includes the idea of the territory, borders and the state organization of Russia; 
orientation in legal framework of state public relations; knowledge of state holidays, the Constitution of 
the Russian Federation, the basic rights and obligations of a citizen, the state symbols (coat of arms, 
flag, anthem) and the main historical events in the development of statehood and society. 

The formed value and emotional component implies a sense of patriotism and pride in one’s country, 
respect for its history, cultural and historical monuments and other peoples of Russia and the world, 
emotionally positive acceptance of one’s ethnic identity, interethnic tolerance, readiness for equal 
cooperation, intolerance of discrimination and violation of moral and legal norms. 

The activity (regulatory) component of a person's civic identity is the citizenship implementation in 
communication and activity; civic engagement, participation in social work of public significance. The 
regulatory component is closely related to the ritual and symbolic forms of citizen behaviour. A person 
can know the history of his Homeland, have a positive attitude towards the fact of belonging and accept 
the community, but not declare it in his actions, or participate in significant social events, avoid actions 
when it is necessary to protect his country. The reverse situation is also possible, when patriotic actions 
are mechanically ritualized. 

3.2 The content of the universal competencies in the Federal State Educational 
Standard of Higher Education of the expanded group “Fine and Applied Arts” 
(the bachelor’s degree) 

According to the Federal State Educational Standard of Higher Education (3++) (hereinafter referred to as 
the Standard) of the expanded group "Fine and Applied Arts" (the bachelor's degree), which includes such 
areas as "Design", "Decorative and Applied Arts and Folk Crafts", "Costume and Textile Art", "Restoration", 
"Traditional Applied Arts", there are eleven general cultural competencies [4]. 
All the competencies of the Standard (universal, general cultural, professional ones) should educate a 
citizen of the country. This is the fundamental value of education. One can quote here N. A. Nekrasov, 
"You may not be a poet, But you must be a citizen". So, what model of a citizen does the Federal 
Educational Standard offer us according to the content of universal competencies? For our convenience, 
these competencies are arranged according to the cognitive, value-semantic and activity components (this 
division is conditional). 
The cognitive component of a citizen's model assumes that a student is able to search, critically analyze 
and synthesize information, apply a systematic approach to solving the assigned problems (УК3-1); he or 
she is able to determine the range of problems when achieving the desired goal and choose the best ways 
to solve them according to the current legal norms, available resources and restrictions (УК-2); he or she 
is able to make reasonable economic decisions in various spheres of life (УК-10). 
According to the value-semantic component of a citizen’s model, a student is able to perceive the 
intercultural diversity of society in socio-historical, ethical and philosophical contexts (УК-5); he or she is 
able to form an intolerant attitude towards corrupt behaviour (УК-11); he or she is also able to use basic 
defectology knowledge in social and professional spheres (УК-9). 
The activity component says that a student is able to interact and play his or her role in the team (УК-3); 
he or she is able to carry out business communication in oral and written forms in the state language of 
the Russian Federation and foreign language(s) (УК-4); he or she is able to manage his/her time, build 
and follow self-development paths basing on the principles of education throughout his/her life (УК-6); he 
or she is able to maintain the proper fitness level to ensure full-fledged social and professional activities 
(УК-7); he or she is able to organize and maintain safe living conditions in everyday life and professional 
activities to preserve natural environment and ensure sustainable development of society, including 
situations when threatened and emergencies or military conflicts occur (УК-8). 
Thus, a citizen’s model assumes the presence of abilities in the categories of systematic and critical 
thinking, project design and implementation, teamwork and leadership, communication and intercultural 
interaction, self-organization and self-development, life safety, inclusion, economic literacy and citizenship. 

 
3 УК – in Russian: Universal Competency according to the Federal State Educational Standard of Higher Education (3++) 
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3.3 The relationship between civic identity components and universal 
competencies 

The cognitive component of civic identity that we found in the specialized literature does not contradict 
the corresponding universal competencies of the Standard, since they are formulated quite broadly and 
assume a general scientific approach to various kinds of information, including knowledge about one's 
Homeland, its history, symbols, and civil rights. Nowadays, a critical approach is very important, as we 
are witnessing the spread of manipulative means of influence and information attacks, many historical 
falsifications, pseudo-finds that discredit Russia. It is necessary to teach students to critically evaluate 
information applying law and logic, to be broad-minded developing self-awareness. 

The value-semantic component of civic identity is mainly associated with cross-cultural interaction, 
development of tolerance towards representatives of different ethnic groups and nationalities, and with 
intolerant attitude towards corrupt behaviour. In our opinion, though the competency (УК–11) is narrowly 
formulated, (probably, because of the focus on specific academic disciplines), it is included in a wide 
range of values connected with intolerance of discrimination and violation of moral and legal norms. 
Forming a strong motivation for students’ anti-corruption behaviour is the most important task, since its 
legal aspects are closely related to morality and spiritual chastity. 

Modern student environment is multicultural and multi-confessional. The key to successful intercultural 
communication is the use of the platinum rule of morality (besides the golden rule) proposed by the 
American sociologist M. Bennett, "Do onto others as they would have done onto them" [5, p.228]. In 
Russia and abroad, various models of mastering foreign culture and developing intercultural 
competence have been worked out. To form love for the Motherland, it is necessary to "see it from the 
outside", to look at it with the eyes of representatives of other countries. “One's own" is perceived more 
voluminously through "someone else's". Therefore it is significant to get acquainted with different 
cultures when studying one's own culture. We attributed the competency associated with inclusion to 
this component, because it forms mercy, responsiveness to someone else's pain, acceptance of the 
world complexity in the aspects of joy and suffering, and these qualities belong to the axiology of 
personality. 

The activity component involves the implementation of one’s civic position in communication and 
activities. Judging by the competencies, one should start building activities with oneself (self-
development, time management). Physical and mental-emotional self-organization allows maintaining 
one’s health and working in a team for the benefit of society. Emergency situations where physical 
strength and endurance may be needed to defend the Fatherland are emphasized as well. 

4 CONCLUSIONS 
Thus, there is a close relationship between the components of civic identity and universal competencies 
of the expanded group "Fine and Applied Arts". Professional training and educative activities interact 
closely. Undoubtedly, it is a great achievement that this fact has been recorded in the Standard. If a 
student gains knowledge of a particular component at lectures and seminars in such humanities as 
history, philosophy, cultural studies, jurisprudence, sociology, political science, foreign languages and 
others, then the implementation of the knowledge obtained is possible in numerous socio-cultural 
practices during extracurricular activities. 
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Abstract 
Science, technology, engineering and mathematics (STEM) is observed through a gendered lens. 
Various research aimed to uncover the gender-specific competencies or choices that contribute to a job 
in the STEM sector and seek to find a way to inspire more women to follow this kind of profession. 
Despite the high demand in STEM professions, women lag to follow in careers such as science and 
technology. The common notion that high school girls are less inclined to enroll in high school science 
and mathematics have been a cultural and social perception, which influenced a girl’s decision to enroll 
into non-STEM subjects. Most researchers identified anxiety and the origins of patriarchy beliefs. as the 
reason why girls are less interested in STEM subjects. This dilemma continues amid various campaigns 
aimed at promoting the adoption of STEM subjects by women, who provide an underutilized pool of 
expertise at a time of tremendous need for STEM professionals. The United Arab Emirates (UAE) and 
other neighbouring Muslim countries are perceived by a social stigma correlated with STEM occupations 
and gender stereotypes. Also, research on girls' representation in STEM education is not well-known in 
the UAE and Middle East and North African (MENA) region. Yet, the prominent and equitable 
participation of females in STEM fields of school, higher education and later in the workforce is critical 
to the visions and future economies of numerous countries in the region. The gathered secondary data 
from the Programme for International Student Assessment and Trends in International Mathematics and 
Science Study and Progress in International Reading Literacy Study grade 7 and higher data to compare 
STEM enrolment of female and male students in the UAE and other Arabic countries to that of America 
and Europe and women achievements in science. Despite the Western world's incorrect stereotypical 
view of Arabic women and female STEM participation in general, the findings of this study proved the 
emergence of female STEM representation among Arabic women is higher than Western countries. The 
data is being used to explore the emerging theme of gender equity and that female Arabic student are 
taking the lead in STEM. This paper advocates debunking the STEM myth of stereotyping math and 
science subjects as masculine, as it has a greater negative effect on female students' STEM ambitions 
than male students.  

Keywords: keywords: STEM, gender, stereotypes, United Arab Emirates, MENA, high schools, TIMSS, 
PISA. 

1 INTRODUCTION  
Gender stereotyping is a term that derives from the discipline of sociology [1]. The authors define gender 
stereotyping as the classification of people according to specific characteristics such as: gender, age, 
ethnicity, nationality, language, and religion. In sociological discourse, stereotyping is strongly related to 
a prejudicial judgment distinguished by a stereotypical - and unfounded - generalization of people from 
a certain category. Thus, gender stereotyping involves the societal norms to which men and women are 
expected to conform to, in society. Gender stereotypes argue that women belong at home, fulfilling 
domestic duties and raising children. Not surprisingly, parents are in most cases, the cause of gender 
stereotyping. Parents may perpetuate gender stereotypes, either unintentionally, or openly. 
Unintentional stereotypes exist mostly outside of awareness, whereas intentional gender stereotypes 
are implicitly communicated, or explicitly shared towards females or males [2]. According to the Social 
Learning Theory of Albert Bandura [3], parents become examples of gender roles by their attitudes, 
professions, and preferences. Through the observations of children, they may imitate the behaviour of 
their mother or father by following similar career paths. When girls observe their mother in the role of 
caretaker of the family, they may elect to take on that role, for instance. Furthermore, multiple studies 
have found that boys and girls are treated differently by parents [4]and [5], which could have an effect 
on child's performance. Another typical misconception prevalent in gender stereotyping is the belief that 
boys are inherently more intelligent than girls [6]. In this study the authors aimed to investigate at what 
age the girls in the study became aware of gender stereotyping. The authors used a sample of children 
from different age groups. The first age group included children between five and seven years old. The 
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children were given certain tasks from a story. One was to identify the protagonist in the story. The 
children were given a selection of two male and two female characters. Another group of children in the 
study were given a puzzle consisting of objects that represented hardware tools. A third aspect of the 
study had the children decide between which of the two genders they perceived to be more intelligent. 
The authors found that children in this age group were unaware of gender stereotyping, and that girls 
were more likely to select the female character in the given tasks as being more intelligent, whilst the 
boys followed a similar trend but with respect to their own gender. The sample of children in the age 
group of between six and seven years old however, produced different results. Here the girls would 
[7]identify male characters as being more intelligent. In addition to this, with regards to the given tasks 
performed by the children, girls would shy away from proclaiming themselves to be more intelligent 
despite their superior performances [6]. 

1.1 Gender perceptions of Math and Science  
STEM subjects such as math and physics are seen through a gendered lens [8] and stereotyping is 
currently one of the greatest issues present in STEM [9]. The common notion that high school girls are 
less inclined to enroll in high school science and mathematics have been a cultural and social 
perception, which influenced a girl’s decision to enroll into non-STEM subjects [10]. Math and physics 
are perceived as masculine by both male and female students [8]. These findings are focused on 
quantitative data collected from 1,364 Swiss-German secondary school students. The study included 
54.1 percent female students and 45.9 percent male students. Research further showed that girls are 
weaker in mathematics, as revealed in a study comparing the physics, mathematics, and chemistry 
results of female Grade 12 students in three secondary schools [11] Similar findings were discussed in 
an explanatory study conducted among primary school students in New Zealand. The girls were weaker 
in comparison to the boys with regards to attaining high mathematics scores [12]. The Programme for 
International Student Assessment (PISA) 2018 math scores also indicated that boys performed better 
than girls [7]. The results of the 2019's Trends in International Mathematics and Science Study (TIMMS) 
showed that the girls produced lower scores in math than boys [13]. Furthermore, girls are apprehensive 
about taking A Level physics exam [14]. This was verified in a 2018 study by the Institute for Fiscal 
Studies, which found that girls were less likely to take STEM A level exams. However, while the findings 
suggested that girls would take A level chemistry and biology, differences in subjects such as math and 
physics were evident [15]. This may be due to girls' lack of physics competence [14]. The authors 
discovered that 50% of 266 girls in grades 6 to 8 surveyed in 40 UK schools expressed uncertainty 
about the difficulty of physics and 52% raised concerns about performing poorly in physics. In addition 
to gender perceptions, other variables that can affect youth pursual of STEM include fear and anxiety, 
social belonging, teacher motivation and STEM workplace representation. 

1.1.1 Fear and anxiety related to STEM subjects 
Students’ favourite subjects in school will play a large role in determining their college degrees and 
professional careers. In a Pew Research Center report on the reasons why students would not seek a 
degree in STEM, findings revealed that students highlighted their perception of STEM subjects being 
complex [16]. The complex subjects likely being referring to are the two fundamental disciplines in 
STEM, being science and mathematics. There is also a risk that fewer students may pursue these fields 
because these subjects are commonly considered to be more challenging. According to [17], students 
perceived physics as a difficult subject. Physics has been one of the subjects prescribed to high school 
students to fulfil their curriculum in the field of science. Given the rigidity and the degree of reasoning 
involved in this subject, it causes a high level of anxiety among students [18]. Thus, anxiety and fear 
could determine the likelihood for students to pick STEM subjects at a high school level.  

In a study aimed at investigating the reason for high school students’ lack of understanding in physics, 
the author gathered survey data from 313 high school students, and findings revealed that upon first 
viewing the content of the physics syllabus, students gravitated towards the notion that physics content 
is difficult to grasp [19]. In addition, the author found that the common misconception, identifying the 
teacher as the cause for poor student performance, was just that – a misconception [19]. These 
complexities manifest as a fearful perception surrounding STEM subjects [20]. However, [21] 

explain that anxiety derives from a lack of understanding of physics terminology. In the authors' 
viewpoint, there is no proven research that has assessed the degree of student anxiety regarding 
physics terminology and its relation to other factors, such as student performance and anxiety. 
Consequently, the authors conducted an exploratory study, collecting data through questionnaire 
responses from twenty-one physics undergraduate students. The study findings revealed that students 
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became nervous because of the way through which physics is conveyed. This contributed to problems 
in comprehension. Specifically, some students stated that they were afraid of not being able to grasp 
concepts in physics, some stated that they were beginning to worry while they were attempting to 
describe concepts in physics, and others mentioned that they were becoming too tense to remember 
technical terminology. Similar results were found unsurprisingly in mathematics-related studies, due to 
it being another branch of STEM [22]. The authors argue that students across the globe do not enjoy 
mathematics lessons, that their mathematics-related anxieties are strong, or that their attitudes towards 
mathematics courses are not productive. Some of the explanations elude to mathematics being a 
challenging subject, classroom lessons are difficult to pay attention to, test questions are complicated, 
or that students’ lack of involvement in mathematics is leading to them being sufficiently prepared for 
assessments. During their study, the authors discovered that students’ perceptions of mathematics, and 
negative interactions, originate from the emphasis that parents place on mathematics-related 
performances [22]. In a study aimed at exploring mathematics-related anxiety, [23].The authors 
discovered that students experience anxiety in a variety of ways. This anxiety may contribute to 
perceptual, emotional, or physical reactions. In fact, the authors claimed that mathematics-related 
anxieties stem from the home, and that parents are implicitly passing their own mathematics-related 
anxieties onto their children.  

1.1.2 Social belonging 
The importance of friends, and belonging in a group, becomes increasingly important as children grow 
older [24]. Leaper & Robnett (2013) argue that friendship and belonging to a closed knit group at school, 
and the group subject preferences, determine the choices of other members in the group. Thus, if some 
members in the group have a positive attitude towards STEM subjects, other members in the group will 
select the same subjects and commit to following a STEM career. Another study aimed at determining 
the role of friends in making subject choices, identified two concepts that describe ways in which the 
decision-making of members of a friend group may be influenced [25]. The one is ‘friend influence’, 
which that relates to the propensity of persons to establish biases towards subjects with their friends. 
This form of influence focuses on the immediate impact of friends, who may be closely situated to one 
another in the classroom. The other is ‘peer exposure’, that eludes to a common notion being imposed 
on members of a friend group by one or more members of that group. According to [24]peer exposure 
was also a topic of consideration when attempting to examine the impact of high-performing female 
students in mathematics, on the STEM preferences of other girls in their high school. Their study findings 
showed an improvement of 1 standard deviation in the proportion of high-performing peers who are 
female, thereby dramatically raising the probability of women selecting a scientific field by 1.8 to 2.1 
percentage points, relative to males. 

1.1.3 Teacher motivation 
According to [26] educators should focus on STEM subjects that students are struggling with, to inspire 
them to follow STEM professions. Furthermore, the authors propose that students should already be 
motivated at the primary school level to enjoy STEM subjects, else they most likely will not select these 
subjects at the high school level. The role of teachers in inspiring and engaging students in STEM is 
significant. Taking into consideration the motivating style of teachers in prospective STEM education 
courses is quite critical, as it is a means of increasing student engagement and involvement [27]. In this 
study the authors hypothesised that the higher the degree of basic psychological need support teachers 
provide, the higher the amount of intrinsic motivation, lower controlled motivation, and higher 
engagement in students will be. The results of this research suggest that constructive feedback from 
the teacher is closely related to intrinsic motivation in students. Similar results indicate that teachers’ 
motivation and encouragement typically have an important role to play in student performances in STEM 
subjects (Abazaoğlu & Aztekin, 2016). 

1.2 STEM situation in the UAE, MENA  
The UAE's and other MENA countries' economies are dominated by the oil and gas sector [28]. STEM 
advancement is crucial for long-term growth. The prominent and equal participation of females in STEM 
sectors of higher education courses, and later in the workforce, is important to the visions and future 
economies of many countries in the region. In the UAE, for example, the Government’s Vision 2021 is 
heavily weighted towards STEM subjects [29] in that it has ambitious goals to reform its country’s 
economy from one based predominantly on oil to one of knowledge.  
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In the above context, one may argue that science, technology, engineering, and mathematics subjects 
are no longer considered a male sector in these countries because girl are actively participating in school 
and university-level science and engineering courses and in most cased outperform the boys Girls are 
also motivated to study engineering by their fathers [30] and [31].  

The UAE places a high value on science and engineering skills and expertise to propel technological 
advances in government schools, which would necessitate a considerable number of highly qualified 
nationals employed in the STEM field [29]. Findings to address Emirati female under-representation in 
STEM education revealed that Emirati women have persisted in their STEM education, and continue to 
outnumber their male peers despite social, psychological, gender stereotypes and failure to play a 
leading role [31]. The results were obtained from reviewing 2017 and 2018 enrolments, graduation, and 
female student employment data from students at Higher Colleges of Technology and United Arab 
Emirates University, two of the largest UAE higher education institutions. Similar findings suggest that 
Arab women outnumber men in STEM fields, according to an article in The National [32]. The author  
reports that 77% of students enrolled in computer science classes in the UAE are female. Female 
participation in engineering is also strong, with 44.5 percent of students in the UAE being female. In 
Saudi Arabia women account for 58% of all graduates in science, technology, engineering, and 
technology-related disciplines, and continuing their education abroad [33]. The author cited by the Saudi 
Education Ministry indicated that women surpasses men in graduating with a bachelor’s degree in 
biology, Information Technology, Mathematics, Statistics and Physics.  

Women were subjected to stricter admission criteria, including at the University of Kuwait's Engineering 
and Medicine colleges [34] since Kuwaiti women usually have higher GPAs than their male counterparts. 
According to the author, this practice has recently been called into question in national courts after a 
female student filed a lawsuit alleging that despite having a higher GPA than some male applicants, she 
was denied admission to the College of Medical Sciences. 

In Bahrain, 57% of female students graduated in science, information technology and engineering. While 
31% of the engineers in the leading positions in the public sector are women [35].  

Girls in Jordan consistently outperform boys in every subject and at every age level. Women have nearly 
double the proportion of enrollment in math, engineering, and computer-information systems at the University 
of Jordan, the country's largest university, and their average grade is higher than male students [36] 

In the background of an Egyptian STEM school for girls, El Nagdi and Roehrige (2019) investigated 
gender equality in STEM education. Rather than succumbing to family and societal pressures, the girls 
followed their own goals. They demonstrated high levels of persistence, self-efficacy, and resistance to 
societal expectations and stereotypical challenges in their families and immediate social networks during 
their empowerment process. Despite the difficulties, the girls were able to persevere and apply what 
they had learned in their engineering studies at higher education institutions. 
The number of women PhDs in Tunisia exceeds the numbers of men in four academic science fields, 
and gender equity has been reached in natural science and engineering. Women earn a 
disproportionate share of PhDs in health and education, social sciences, business, and law. Women 
hold 76% of all PhDs in life sciences, but just 42% of PhDs in engineering and engineering areas, and 
41% in mathematics and statistics [37]. 

1.3 STEM situation in the United States and Europe 
The Smithsonian Science Education Center (2020) findings revealed that 78% of high school students 
did not reach the benchmark status for at least one of the core subjects such as mathematics, science, 
or English reading skills [38]. In the United States girls also show less interested in STEM subjects [39]. 
The author used data from PISA, the Organisation for Economic Co-operation and Development 
(OECD), and the National Assessment of Educational Progress (NAEP) to demonstrate that boys 
perform better than girls in STEM subjects. According to [40], although the enrollment and completion 
rates of female students in United States colleges and universities are higher, they are less inclined to 
receive degrees in the fields of science, engineering, technology, and mathematics. Additionally, the 
authors noted that girls' math ability was poorer, resulting in lower math test scores than boys. There 
are fewer women in computer science and engineering in the United States While women hold 
approximately 57% of all bachelor's degrees, but only 38% of all degrees in STEM fields such as 
engineering, mathematics, and science combine these with social and behavioral science [41].  
Similarly, to the United States, European girls have no interest in STEM subjects [42]. Microsoft surveyed 
11,500 women between the ages of 11 and 30 in 12 countries across Europe to ascertain their attitudes 
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toward STEM fields. According to some results, girls lack female STEM role models. Additionally, they 
lack hands-on experience in STEM topics. Girls have identified gender disparities in STEM fields as 
possible impediments to pursuing STEM education [42].  

1.4 Purpose of the study 
The UAE and other Muslim neighboring countries are stigmatized due to STEM professions and gender 
stereotypes [43]. However, research on Arabic women studying science, technology, and engineering 
in the UAE and MENA countries has received scant attention [44] and [45]. Nonetheless, female 
representation in STEM fields of school, higher education, and later in the workforce is crucial to the 
visions and future economies of several countries in the region. Despite the Western world's inaccurate 
stereotypes of Arabic women STEM participation in general, this study's results demonstrated that 
STEM representation among Arabic women is higher than in Western countries. To strategize STEM 
education initiatives aimed at encouraging girls to enroll in STEM courses, the study is comparing data 
from the UAE and MENA with that of the United States and Europe to debunk the STEM stereotype of 
science subjects being masculine. The data is being used to explore the emerging theme of gender 
equity in STEM. In this case, however, the PISA and TIMMS and PIRLS secondary data enables the 
researcher to interpret the original dataset to address a different question; in this case, are Arabic female 
students taking the lead in STEM representation, and if so, do they have female STEM role models? 

2 METHODOLOGY 
The data for this analysis is derived from secondary desk data from PISA, TIMMS, and PIRLS to 
optimise feasibility of this research: 

2.1 Programme for International Student Assessment - 2018 data 
PISA 2018 assessed students' educational and learning outcomes at the age of 15, when the majority are 
still receiving formal education. In addition, 15-year-olds participating in the PISA study must be enrolled 
in a school in the seventh or higher grade. Every three years, fifteen-year-old students from around the 
world sit for a reading, science, and mathematics exam. Regardless of the type of educational institution 
they attended or their enrollment status, these students were eligible to take the PISA exam (full-time or 
part-time). At the first stage of a two-stage sampling process, a representative sample of at least 150 was 
chosen, taking into account factors such as area, state or province, but also whether the school is in a 
rural zone, the city or district, and level of education. Then, 42 15-year-old students from each school were 
selected at random to participate in the second stage of assessment. The majority of countries registered 
4,000 to 8,000 students. PISA, on the other hand, discovered that more than ten million PISA students in 
2018 were unable to complete even the most basic reading tasks. These students were 15-year-olds from 
79 high- and middle-income countries who took part in the test [46].  

2.2  Trends in International Mathematics and Science Study and Progress in 
International Reading Literacy Study – 2019 data 

TIMSS and PIRLS are international tests that look at students' trends in math, science, and reading. 
Since 1995, 70 countries have taken part in evaluations on a regular basis. However, 330.000 students 
(Grade 4 and Grade 8) participated in the 2019 TIMMS and PIRLS tests, which were conducted in 64 
countries. Only TIMSS and PIRLS data from Grade 8 was used for research purposes [47]. 

3 RESULTS 
This study sought to address the issue of female Arabic students who are pioneering STEM education. 
To substantiate this assertion, the researcher examined female STEM presentations from the PISA, 
TIMMS, and PIRLS datasets. These datasets include science and math data indicating that girls 
outnumber boys in STEM subjects in high schools. The research contrasts PISA 2018, TIMMS, and 
PIRLS 2019 UAE and MENA country results with those from Europe and the United States.  

3.1 Gender gap in reading and mathematics 
The gender disparity in reading and mathematics and science success is explained in Figure 1, OECD 
PISA 2018 database table IIB1 7.3, pg. 70 and TIMMS & PIRLS Exhibit 3.5 Average mathematics 
achievement by gender and Exhibit 3.5 Average science achievement by gender. 
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Figure 1 Gender gap in reading and mathematics performance [48], p. 70. 

 
Figure 2 Grade 8 Average Mathematics Achievement by Gender [49]. 
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Figure 3 Grade 8 Average Science Achievement by Gender [49]. 

4 CONCLUSIONS 
This research suggests that STEM subjects are presented through a gendered prism. Furthermore, 
amid patriarchal views on how Western societies perceive Arabic cultures, parents encouraged their 
daughters to pursue STEM professions [30] and [31]. The researcher analyzed PISA, TIMMS, and 
PIRLS data to determine whether Arabic female students are leading in STEM representation and to 
confirm that female Arabic students in Grade 8 in the UAE and MENA countries are leading in STEM 
and outperforming boys in math and science. Girls in Oman, Jordan, Bahrain, and Saudi Arabia scored 
the highest in the grade 8 TIMSS and PIRLS 2019 math achievement data by gender, followed by Egypt, 
Iran, Turkey, Kuwait, and the UAE. Boys outperformed girls in math in the United States and the majority 
of European countries. According to the grade 8 TIMSS and PIRLS 2019 science achievement data by 
gender, girls from the UAE and MENA countries ranked first in the top eight countries with the highest 
science scores (Figure 3). In terms of gender disparities and reading and math ratings for 15-year-olds, 
PISA 2018 data showed comparable results to TIMMS and PIRLS, as seen in Figure 1. Girls 
outperformed boys in reading and math in the UAE, Saudi Arabia, and Jordan. The lack of female role 
models in STEM has been identified as a factor in European girls' lack of interest in STEM [42]. Having 
said that, there are a variety of STEM female role models for Arabic girls [50]. Arabic women excel in 
space exploration [51], as well as medicine, technology, and engineering [52]. However, because the 
results show that Arab female students are leading the world in STEM education [53], [54], and [55], the 
study has identified a “leaky pipeline” [55] in recruiting women with STEM degrees, which is a global 
problem [57] that has also surfaced in the UAE and MENA countries [58] and [49] [59]. As a result, even 
though Arab countries have a high proportion of female STEM graduates, workforce inclusion is not 
always a guaranteed. While this study debunks the STEM myth that math and science are masculine 
subjects, further research is needed to strategize female STEM employment and fixing the “leaky 
pipeline”.  
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THE POTENTIAL OF ONLINE SCIENCE CAFÉS TO FACILITATE 
INFORMAL SCIENCE COMMUNICATION 

Masako Nakamura 
Tokyo City University (JAPAN)  

Abstract 
The rapid spread of COVID-19 worldwide in 2020 made it difficult to hold face-to-face science cafés in 
Japan. Therefore, online science cafés have become more important. However, there is a concern 
that two-way communication in science cafés may weaken. In October 2020, an online science 
workshop on sleep was conducted as a field experiment; this paper explains its outline and meaning 
based on Otsuka and Nakamura (2021). The workshop had three aims: 1) improvement in critical 
thinking ability, which underlies scientific literacy; 2) an increased interest in science; and 3) behavioral 
change based on scientific knowledge. The results showed that while the first two aims were not 
achieved, based on the group discussion, all 17 participating students took some action with respect to 
behavioral changes to improve their sleep quality; moreover, it was found that at least seven of them 
were continuing these actions at the time of the follow-up two weeks later.  

Keywords: science café, online workshop, sleep, informal learning, COVID-19. 

1 INTRODUCTION 
It has been a long time since the importance of citizens’ involvement in science and technology was 
pointed out [1]. Citizens’ ability to make decisions and act based on scientific knowledge is an 
essential element of their participation in science. On the other hand, it is not easy for the general 
public to participate in science communication. Gilbert et al. pointed out that despite there being some 
form of compulsory education for youths in many countries, people do not continue to learn science 
voluntarily at the different stages. In addition to science education at school, there is a high social 
need to continue with informal science learning. 

The science café was introduced to offer such opportunities—the first one was organized in England, 
and since then, these cafés have been held in large numbers worldwide [1]. The number of science 
cafés organized in Japan has increased since the mid-2000s after the government increased its 
budget for science communication. According to the Science Cafe Portal (https://cafesci-
portal.seesaa.net/) (hereafter, “the Portal”), 1,284 messages were posted on the bulletin board in 
2019, which implies that approximately 1,200 science cafés were held—one post mentioned one café 
on average. However, the variety in these cafés is high in Japan—some mainly comprised lectures, 
while others were based on discussion, which required high commitment from the participants [2]. 

In the author's laboratory, the factors influencing science communication in informal learning are being 
studied by conducting field experiments of interactive science cafés for citizens [3–6]. It has been 
pointed out that many Japanese participants are not good at engaging in discussions with strangers in 
Western-style science cafés [7]. Therefore, it has been proposed that communication between 
participants should be facilitated through activities and items that mediate it, such as manufacturing 
and hands-on materials. 

In 2020, the COVID-19 pandemic made it difficult to hold a face-to-face science café. Therefore, in this 
paper, the author first reports on the current status of science cafés in Japan and the trends related to 
organizing of those listed on the Portal. Next, she introduces the results of the online science café held 
in the laboratory, as a field experiment, in 2020 based on the report by Otsuka and Nakamura [8], and 
then examines the online café’s possibilities and issues. 

2 METHODOLOGY 

2.1 Overview of the number of science cafés  
Masaki Nakamura points out that the number of science cafés has increased in Japan since the mid-
2000s [2]. The Portal has been independently collecting and providing information on science cafés 
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nationwide since 2006; the number of posts on it provides an overview of the situation surrounding 
these cafés amid the COVID-19 pandemic. 

The author counted and tabulated the number of posts put up on the Portal from January 2019 to 
February 2021. There was one post for one café in general, though the Portal began to include 
cancellation/postponement notices after January 2020. 

2.2 Field experiment of an online science café 

2.2.1 Café design 
It is difficult to establish active communication between participants in an online science café—the 
concern is that the expected two-way communication weakens. In school education, research on 
online lessons has progressed rapidly over the last year. It points out that it is difficult for students to 
communicate with each other, although asking of questions and communication between the instructor 
and individual students is relatively easier. 

In the author’s previous research, she held science cafés using various techniques to support mutual 
communication [3–6]. However, because it was difficult to replicate the same in online science cafés, 
two-way communication and ingenuity, to increase participants’ commitment, became more important 
issues in this format than in the face-to-face one.  

Nakamura Lab held an online science café by incorporating the knowledge gained from previous 
studies. The author presents the obtained findings below and considers the possibilities of and 
difficulties in holding online science cafés in the future. 

Choosing sleep as the theme, a workshop-style science café was planned to discuss how to get better 
sleep based on scientific knowledge. The recruitment target was undergraduate students. The three 
aims of this workshop were as follows: 1) improvement in critical thinking that underlies scientific 
literacy, 2) increase in interest in science, and 3) behavioral change based on scientific knowledge. 

In this workshop, based on the findings of Hataida and Nakamura [3], other science café studies, and 
the ideas mentioned in online classes and training, various efforts were made to increase the 
participants’ degree of participation. The workshop lasted about two hours and comprised an 
icebreaker, a common sense quiz on sleep, an expert’s lecture, gymnastics, group discussion, and 
presentation based on the discussion.  

The following measures were taken to enhance the café’s effect: 

a) Associating scientific knowledge with life: Sleep, which is a daily activity, was selected as the 
theme. It has been pointed out that undergraduate students often face sleep problems [9]; 
therefore, it was expected that this theme would interest many. 

b) Incorporating a set of common quizzes on sleep an icebreaker: A set of common quizzes on 
sleep was provided in the first part to ease the participants’ tension and help them relax. 

c) Sharing materials in advance: A “sleep diary” form was distributed among the participants to 
encourage active exchange of opinions during the group discussion. They were asked to fill the 
form in advance and describe their individual sleep pattern for the week during the workshop. 
This sheet was created with reference to [9] and under the supervision of the expert, Professor 
Hayashi. 

d) Group discussion among three people: Since it is known to be difficult to communicate with 
others on online for the participants, we made small groups of three to create a relaxed and 
easy-to-communicate environment. In addition, based on prior information about the 
participants, the groups were formed such that every participant had at least one acquaintance 
in their group. 

e) Encouraging post-event activities: At the end of the workshop, we asked the participants to 
present their ideas to improve sleep quality, and encouraged them to act on those as much as 
possible. 

Data were collected through a pre-post questionnaire, follow-up questionnaire two weeks later, and 
recording of the workshop with the participants’ consent (See Otsuka and Nakamura [8] for detailed 
procedures). 
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3 RESULTS 

3.1 Overview of the number of science cafés  
COVID-19 emerged as a national problem in Japan after the country’s first infection was confirmed in 
January 2020. Though the number of newly infected people in Japan was small compared with that in 
the United States, Europe, India, Brazil, etc. at first, it gradually rose, as shown in Figure 1. In April 
2020, the first state of emergency was declared in some urban areas including Tokyo on April 7th, as 
well as later in others, continuing till May 25th. The second state of emergency was declared on 
January 8th and continued till March 21st, 2021. 

The number of messages posted on the Portal was around 100 per month in 2019. However, it 
decreased sharply in March 2020 (Figure 2). Before the pandemic, there were few online events—
almost all of the around 1,200 cafés held in 2019 were face-to-face ones. As shown in Figure 3, there 
were many cancellation / postponement notices on the Portal from January to March 2020 following 
the emergency declaration; subtracting the number of these notices from the total gives us 630 posts 
(i.e., cafés [approximately]), which is about half of the 2019 number. 

However, after April 2020, the number of posts announcing online cafés increased, and that of 
cancellations / postponements decreased. After July 2020, there were almost no cancellation / 
postponement notices even when emergency was declared again in January 2021. The January–
February 2021 trends suggest that the frequency of holding cafés dropped almost half of what it was in 
2019; however, the cafés were continued to be held online. Online cafés accounted for 76.9% of the 
total number in the first two months of 2021. In other words, the results show that the online science 
café has become more important. 

 
Figure 1. New COVID-19 cases in Japan (data from Google) 

 
Figure 2. Comparison of the number of posts in 2019 and 2020–21 (figure made by the author) 
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Figure 3. Number of science cafés in 2020–21 (figure made by the author) 

3.2 Field experiment of an online science café 
The workshop was held on October 25th, 2020. Participants were 17 undergraduate students (13 male 
and four female), an expert on the science of sleep (Professor Hayashi form Hiroshima University), co-
researcher Otsuka (undergraduate student), and the author. Eleven of the 17 students were members 
of Nakamura Lab. Figures 4 and 5 are screen grabs of workshop activities (both cited from [8]). 

According to the pre-post questionnaire, evaluation of the overall workshop and abovementioned 
ingenuity in a. to e. was high. 

 
 Figure 4. Group discussion Figure 5. Report in the main room 

According to the questionnaire results, there was no clear improvement in critical thinking and the 
degree of interest in science (aims 1 and 2). Such a result may be unavoidable for a short, one-time 
science communication. However, in terms of behavioral change to improve sleep quality based on 
the group discussion, all 17 students changed their behavior in some way; moreover, it was observed 
that at least seven of them had maintained their behavioral changes after two weeks (Table 1: 
modified by the author from [8]). 

When asked about their satisfaction with sleep quality before and after the workshop in the follow-up 
survey two weeks later, eight students reported higher satisfaction, while three reported lower 
satisfaction, and six responded that they felt no difference. The relationship between the students’ 
satisfaction and the behavioral changes after the workshop or its duration was weak. 
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Table 1. Examples of behavioral change 

Behaviors 

Soak up the sun in the morning. 

Avoid (the blue light of) the cell phone before going to bed. 
Turn off the lights in the room before going to bed. 

Use an alarm clock to wake up from a nap. 
Go out during the day to reduce the time spent in napping. 

Stop staying in bed all the time, even when there is nothing to do. 

4 CONCLUSIONS 
According to the first analysis, online science cafés have become indispensable in the present 
situation in Japan. In addition, analysis of the field experiment led to the following suggestions: 

1 Even when communicating with other participants for the first time, communication could be 
active in situations where the number of people is small and each participant has 
acquaintances. 

2 The use of techniques mediating communication is important. The “sleep diary” made it easier 
to initiate communication despite it not being a physical object. 

3 The participants highly appreciated the chance to communicate with the expert (Professor 
Hayashi) in a two-way manner even though it was not in person.  

4 Voluntary commitment, such as talking about solutions to problems, and expressing opinions in 
public situations could impact the participants’ behavior. 

5 Professor Hayashi participated in this workshop from Hiroshima, which is several hours away 
from the venue (Yokohama). Thus, online science cafés are advantageous in that it is easy to 
get experts in remote areas to participate. 

As for the difficulties in holding an online café, it was hard to gather participants through an online 
announcement—COVID-19 was not the only reason for the number of participants being low; the 
number remained small despite the café being widely publicized on the Portal. Furthermore, it cannot 
be said that the online format was the only limitation; the workshop being a one-time program was also 
a shortcoming. If a series of science cafés is held for the same audience, it will make a difference over 
time in their critical thinking and interest in science. Long-term changes in attitudes and behaviors can 
be expected through such repeated exposure to science communication. The workshop was rated 
highly and everyone expressed their keenness to participate if such online cafés with different themes 
are held in the same format.  

Even if COVID-19 vaccines make it possible to hold face-to-face science cafés again, it will take time 
for the situation to become normal and online ones will continue to be important. Not only is the latter 
an unavoidable measure to prevent in-person meetings, but we should also positively evaluate its 
other advantages—in online cafés, people can participate without having to physically go to the venue, 
which makes it easier for those suffering from mobility issues, or those living in far-flung areas to take 
part. 

The findings suggest that even after face-to-face cafés resume, such remote science cafés may be 
available for STEM education or other broader, interactive online learning. As we have already seen, 
the number of practical examples of these online cafés has increased considerably, though acquisition 
of systematic knowledge and confirmation of its effects have just begun. Thus, it is important to share 
the knowledge on online science communication.  
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FORMING STUDENTS’ CIVIC IDENTITY 
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Abstract 
The article describes the concept, forms and means of artistic practices aimed at forming students’ 
civic identity. The authors explain the choice of forms and means of practices by the cognitive, value-
semantic and activity components of civic identity. The educational conditions that are necessary for 
the successful implementation of educative activities are listed. 

Keywords: artistic practices, civic identity, student youth, educative work at HEI1. 

1 INTRODUCTION 
Contemporary Russian education is in dire need of a paradigm shift, due to the outdated "industrial" 
teaching methods dating back to the 18th century. The famous Russian psychologist V. I. 
Slobodchikov writes about the need for "educational knowledge", defining it as "a synthesized set of 
religious and philosophical principles, humanitarian knowledge, pedagogical experience, designed to 
overcome the mismatch and heterogeneity of two types of production: the "production" of a cultural 
person in education and the "production" of knowledge about the structure and basic processes of this 
education itself" [1, p. 43]. In other words, in education, there remains a gap between theoretical 
background and its empirical application, especially in humanities, which teach the complexity of 
thinking and, in fact, have a questioning character, in contrast to natural science aimed at identifying 
clear patterns and rules. In the era of post-nonclassical rationality, socio-cultural practices, including 
artistic ones, emerged as one of the possible responses to the demands to narrow the gap between 
theoretical education and social reality. 

There are some conditions that prevent forming civic identity among young people. First of all, it is a 
vague value continuum, economic and social instability, unification of the way of life in the era of 
globalization, and consumerism turned into a cult. In these circumstances, it has become necessary to 
teach young people such eternal values as altruism, patriotism, social responsibility. That is to say, it is 
essential to specifically design students’ civic identity that has the cognitive, value-semantic and 
activity components [2]. 

It is necessary to remember that civic identity is a rather complex phenomenon that must be reflected 
in a person's behaviour; otherwise his or her knowledge will be useless baggage. In addition to these 
conditions that prevent forming civic identity, it is important to note one of the most striking features of 
the Russian national character (the Russians are the national majority in Russia). This feature is a 
distrust of the authorities and state structures in general, so people often express their internal position 
as follows, "I love the country, but neither the state, nor the authorities". In the Russian mentality, the 
concepts of "country" and "power" are split, and this feature must also be taken into consideration 
when constructing civic identity. Thus, the state task of prime importance is forming credibility of the 
government, which is the guarantor of stability and reliability for people and then genuine civic identity 
can be successfully built among new generations. At all times, there was a politically engaged, 
ideological art that significantly impacted the hearts and minds, educating the citizens of their 
Fatherland. It seems that it is different types of art, or artistic practices that are the most representative 
means for influencing young people and developing civic consciousness. 

Taking into account the relevance, the conditions and features listed above, it has become possible to 
formulate the purpose and methodology of this paper. 
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2 METHODOLOGY 
The purpose of this article is to analyze and describe the forms and means of artistic practices, which can 
contribute to forming students’ civic identity (based on the Krasnoyarsk Territory art culture in 1941-1945). 

In view of complicated civic identity phenomenon and the diversity of artistic practices, this article applies 
the socio-cultural approach, based on the systematic approach. It means that youth as a subculture is 
considered to be an integral part of society, associated with it through mentality, relationship and values. 
As for artistic practices, they are means for building socio-cultural integrity. One of its aspects is civic 
identity (among the aspects there are national, ethnic, religious, gender and other identities). 

The use of descriptive method seeks to clarify the composition of the artistic practice forms and 
means, whereas the analytical and comparative technique correlates them with the components of 
civic identity. 

3 RESULTS 

3.1 Artistic practices: concept, types and means 
Socio-cultural practices are activities aimed at involving students in common cultural values, norms 
and traditions. 

This practice is aimed at the benefit of other people and society as a whole and it gives satisfaction to 
the student himself. It is performed freely and selflessly, without financial fee for the services provided. 
Besides, personal development, self-determination and self-organization are carried out [3]. 

Depending on the number of participants, there are mass, group, and individual forms of practice. 
According to the thematic focus and the chosen means, there is a quiz, a film show, a concert, a 
competition, an exhibition, an Olympiad and a theme night. 

Now the concept of "artistic practices" is applied to contemporary art, since it is fundamentally different 
from everything that was called art in the past. From the first third of the 20th century, when the issue 
of the subject of art once again arose and Marcel Duchamp proposed his "Fontaine", it was evident 
that everything can become an object of art, even an ordinary object. It depends on the context. The 
basis of modern art practices is the activities of artists, critics, art managers, collectors, gallery owners, 
auctioneers, organizers and the audience. 

When speaking about "artistic practices", we imply a certain part of socio-cultural activities, where the 
means of art culture are used to introduce students to social norms for educative purposes. Art is 
considered to be the most efficient and “soft” means of educative work and professional training, as it 
affects both the intellectual and emotional spheres. It also intensifies the creative potential and gives a 
sense of free unconventional activity. Experts regard “gamification” as the most effective means of 
learning, and art provides all possible tools for it. 

The means of artistic practices include: 

• a live word (a presenter’s speech, oratorical and literary performances) and music (it can 
accompany a live word or act as an independent means); 

• choreography, singing and drama as a synthesis of all artistic means (particularly successful in 
achieving educational goals); 

• visual aids: paintings, posters, stage sets, lighting, costumes, video sequences (presentations, 
films, slides, television). 

3.2 Compliance of artistic practice forms with the civic identity components 
Artistic practices include the following activities, which largely coincide with the civic identity 
components. These are cognitive (obtaining new knowledge), value-oriented (forming values), 
transformative (creating a new art reality), and communicative (interaction between the author and the 
recipient) activities [4]. 

All forms of artistic practices (individual, group, and collective ones) can be aimed at developing the 
cognitive component of civic identity. 
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Individual forms of artistic practices include art conversations with an exchange of information, 
opinions, and impressions. 

Group and collective forms of artistic practices are most preferred. There are such forms as an 
interactive art lecture, an outreach team, a campaign, a flash mob, a game, a party, a festival, an art 
reunion, an art space, a benefit performance, an adventure game, a performance, a personal 
exhibition, etc. 

According to the declared materials, the theme could be as follows: 

- wartime graphic art and posters showing the stages of the Great Patriotic War; 
- performances of amateur music and theatre groups; 
- drama and documentary film screenings during the war; 
- the ideological nature of military art; 
- wartime music and poetry; 
- theatre and stage art; 
- library activities; 
- front-line soldiers-artists (poets, writers, sculptors) of the Krasnoyarsk Territory. 

When forming students’ civic identity by means of the Krasnoyarsk Territory art culture in 1941-1945, it 
is important to comply with the following educational conditions: 

• it is necessary to hold an entrance and evaluation testing among students to monitor the results 
of civic identity formation; 

• effort on forming civic identity should be systematic and regular; 

• the programme of artistic practices should be holistic, where a separate event is integrated into 
the system and plays a significant role in achieving the desired goal; 

• there should be obligatory respect for the interactivity of artistic practices, where each 
participant is involved in the process; 

• activities should be diverse both in form and in means; 
• the programme should include activities promoting the development of at least one civic identity 

component, for instance, the cognitive or value-emotional component, as well as theatrical 
events synthesizing all the components. 

4 CONCLUSIONS 
The study revealed a variety of forms and means of artistic practices for building students' civic 
identity. The following vectors for designing an educative programme for students were proposed. The 
programme is assumed to include three levels, according to the civic identity components: intellectual, 
emotional-sensual and synthetic ones. At the intellectual level, students will get acquainted with the 
facts of the war life in their native region, perhaps for the first time they will learn about painters, 
sculptors, graphic artists, actors, and musicians. The wartime reality will be revealed through art 
conversations, conferences, debates, discussions, excursions. At the emotional-sensual level of the 
programme, there must be "contagion", "temptation" by the war art. Here it is necessary to provide 
conditions for creating “dialogues” with works of art, followed by their interpretation, and to reveal deep 
semantic layers, using the knowledge obtained at the first, cognitive, level. It is essential to use the 
achievements of the previous level and interconnect all levels of the programme. The third, synthetic, 
level should be represented by an event that will allow students to experience and understand through 
art the war reality of our ancestors as deeply as possible. It is necessary to simulate and play an 
artificial reality, when students will experience pride for their country, admiration for the feat of people 
at the front and in the rear; feel the horror of the most difficult conditions of life in those days, the fear 
of death, gratitude to those soldiers and workers on the home front who won our freedom. These 
patriotic feelings, actualized during the educative programme, will become a significant milestone in 
forming civic identity. It is known, that a person is able to perceive and never forget knowledge only 
after it has passed through the “crucible of emotions”. It is art that is the most ancient mechanism of 
culture, which trains our emotional-sensual sphere, transfers through the centuries a "concentrate" of 
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meanings in a sensory form. According to its form, this synthetic event can be a game, a mini-
performance, a party, a festival, or an adventure game and include the diversity of means. 

The art culture of the war years provides rich materials for educational impact, enriches an individual 
with knowledge of native land history, ensures emotional attachment to places of glory, and helps to 
identify oneself as a part of the great country. 
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Abstract 
The present study develops the multi-dimensional model and a new scale of deep reading literacy to 
measure the in-depth reading literacy of secondary school students, using 1,185 students in Chinese 
lower and higher secondary schools. The exploratory factor analysis and confirmatory factor analysis 
were utilized as the primary statistical technique based on the theoretical hypothesis of Deep Learning 
and Deep Reading. The six-dimensional factor structure was identified in three groups of samples, 
namely Deep Comprehension, Creative Expression, Intrinsic Motivation, High-Order Thinking, Multi-
directional Dialogue and Empathetic Experience. Meanwhile, the Deep Reading Literacy Scale (DRLS) 
consists of six dimensions and 23 items that is a suitable tool to measure the in-depth reading literacy 
of secondary school students in reading class. 

Keywords: Reading literacy, deep reading, scale, measurement model, secondary school students. 

1 INTRODUCTION 
The research was based on the theoretical hypothesis of Deep Learning and Deep Reading. 

In a study concerned with meaningful learning, Marton and Säljö (1976) [1, 2] led to the concepts of 
surface-level and deep-level processing as explanations of qualitative differences in what students came 
to understand from reading an academic text. The term deep reading was coined by Sven Birkerts 
(1994) [3]: "Reading, because we control it, is adaptable to our needs and rhythms. We are free to 
indulge our subjective associative impulse; the term I coin for this is deep reading: the slow and 
meditative possession of a book. We don't just read the words, we dream our lives in their vicinity." 
Roberts and Roberts (2008) [4] excursed into theory on deep learning and deep reading: deep reading-
reading for long-term retention of the material and for comprehension at a level that can be perspective-
transforming-involves constructing meaning as one reads.  

The National Assessment of Educational Progress (NAEP) in Reading regularly collects achievement 
information on representative samples of students in grades 4, 8, and 12. NAEP worked out the following 
definition of reading. Reading is an active and complex process that involves:  

- Understanding written text.  
- Developing and interpreting meaning.  
- Using meaning as appropriate to type of text, purpose, and situation [5]. 

The Programme for International Student Assessment (PISA) represents an international collaborative 
effort to assess what 15-year-old students know and can do in reading, mathematics, and science. PISA 
defines reading literacy as:  

Understanding, using, evaluating, reflecting on and engaging with texts in order to achieve one’s goals, 
to develop one’s knowledge and potential and to participate in society [6].  

Deep learning is a kind of learning model that can activate deep motivation, develop personal experience 
and high-level thinking, promote in-depth understanding and practical innovation, and then have a 
profound impact on learners [7]. Deep learning has a positive impact on students' achievement [8-10]. 
Reading is conceptualized as a meaning-construction process in the instructional context of the 
classroom. Understanding text is not a static endeavour in which the text is the only conveyor of 
meaning, but a meaning-construction process, with implications constructed as a result of a variety of 
interactions with a text [11]. The teacher works as a mediator or facilitator of meaning-making, the reader 
(or students) will have the opportunity to find alternative meanings not obvious to them at first, through 
further discussions and comparison of ideas, not necessarily the teacher’s views [12]. Deep reading 
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means that students can go beyond the surface understanding of the text through high-order thinking, 
and continue to construct the in-depth meaning of the text [13]. In reading class, the deep reading of 
students originates from intrinsic motivation [14-17]. The process of deep reading is an empathetic 
experience [18, 19] and multi-directional dialogue [20, 21], the state of deep reading is high-order 
thinking [22-24], and the results of the deep reading are deep comprehension [25-27] and creative 
expression [11, 28, 29].  

With the influence of Deep Learning, Deep Reading have been widely promoted and practised in China 
in recent years, but the in-depth reading literacy of secondary school students lacks effective 
measurement tools. The study aims to develop the multi-dimensional model and a new scale of deep 
reading literacy to measure the in-depth reading literacy of secondary school students and guide 
students to read deeply in reading class. 

2 METHODOLOGY 

2.1 Research Hypotheses 
Hypothesis 1. Intrinsic Motivation, Empathetic Experience, Multi-directional Dialogue, Deep 
Comprehension, High-Order Thinking and Creative Expression are the six dimensions of the in-depth 
reading literacy of secondary school students. 

Hypothesis 2. The six-dimensional model has an accepted index of matching, which can make up a 
good structure of measurement. 

2.2 Instruments 
We use a self-compiled questionnaire on the in-depth reading literacy of secondary school students. 
First of all, 60 items were compiled according to the six dimensions of secondary school students' deep 
reading literacy, inviting one pedagogical expert and one educational psychology expert to increase or 
decrease the items of the questionnaire, so as to ensure the rationality of each item theoretically. Next, 
disorder and randomly arranged all items with two experts of curriculum and instruction theory to re-
merge the items into six dimensions, eliminating and modifying the items that did not conform to the 
concept of dimensions at the same time and finally determining 53 preliminary items. Finally, the 5-point 
scoring method was used to record each item from very inconsistent to very consistent as 1 to 5 points 
respectively. Due to the electronic questionnaire survey, there was no missing of the successful 
submission. In order to select the effective questionnaire, item 54 was set after item 53 as a question to 
detect, which was opposite with the item 50 without scoring. Therefore, in addition to demographic 
questions, there were 53 items in the initial questionnaire. 

2.3 Participants 
Students from secondary schools participated in this study. We collected 3 samples, retrieve 1,185 
effective questionnaires, the number of each group was 617, 418 and 150. A total of 1358 students 
submitted questionnaires, the effective rate of recovery was 87.26％. In total, 25 classes from 6 grades 
from different lower and higher secondary schools in China were involved in this study. Almost half of 
the participating students were male (49.79％). 

2.4 Data Analysis 
IBM SPSS Statistics 26.0 and IBM SPSS AMOS 25.0 were used for statistical analysis. 

Data of Sample 1: Reliability analysis and exploratory factor analysis. 

Data of Sample 2: Reliability analysis and confirmatory factor analysis. 

Data of Sample 3: Reliability analysis and criterion-related validity analysis. 
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3 RESULTS 

3.1 Item Analysis 
We tested the item discrimination of the questionnaire. On the one hand, all the items was used for 
correlation analysis. The results showed that the correlation coefficient between each item and the total 
score was accepted(r＞0.43), and all of them were significant at the level of 0.01 (two-tailed). On the 
other hand, the total score was divided into highest and lower groups with 27% as the critical value. The 
two groups were used for independent samples t-test. The results showed that there were significant 
differences (P<0.001). Both results showed that the items had good discrimination. All the items met the 
requirements of item discrimination and were retained. 

3.2 Reliability Analysis 
This study analyzed reliability of questionnaires by Cronbach's alpha. By calculating reliability coefficient 
of three different samples, it is found that all the coefficient of the whole questionnaire were over 0.90, 
which had high reliability. The Cronbach's alpha reliability coefficients in the three samples were shown 
in Table 1. 

Table 1. Internal consistency coefficient of questionnaires 

Reliability Index Sample 1 Sample 2 Sample 3 

Cronbach’s a 0.97 0.94 0.90 

3.3 Exploratory Factor Analysis 
For the 53 items in sample 1 (n=617), in the first step, Kaiser-Meyer-Olkin and Bartlett sphericity were 
used to test the sampling adequacy and the suitability of data for factor analysis. In general, the data 
was suitable for factor analysis (see Fig. 1).  

 
Figure 1. KMO and Bartlett’s test of sample 1 

The results of the first exploratory factor analyses: 53 items were explored in the first group of 617 
students. Principal component analysis method was used to extract factors, and varimax method was 
used for orthogonal rotation. The number of common factors were selected based on the eigenvalues 
greater than 1. At the same time, combined with the scree plot (see Fig. 2), a total of six common factors 
were extracted. 27 items with low communalities, low factor loadings and high cross loadings were 
deleted. 
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Figure 2. Scree plot of the first exploratory factor analysis 

The results of the second exploratory factor analyses: Six common factors were reserved in 26 high 
factor loadings (＞0.60), which explained 70.70％ of the total variance. The six factors were named 
Deep Comprehension, Creative Expression, Intrinsic Motivation, High-Order Thinking, Multi-directional 
Dialogue and Empathetic Experience. 

3.4 Confirmatory Factor Analysis 
The second group of samples used 418 students and 26 items to verify the factor structure. Using 
standardized estimates to output measurement model. The standardized regression coefficients of each 
item were over 0.62, and the unstandardized regression weights of all observed variables reached a 
very significant probability level (P < 0.001). As Model 1 in Table 2 reveals, CMID/DF＜3，RMSEA＜
0.08，RMR＜0.05. In order to make the model fit better, the model was modified by combining the factor 
loadings and theoretical construction. The items with larger factor loadings and more consistent with the 
dimension connotation were retained. Three items were deleted in turn, and confirmatory factor analysis 
was conducted again after each item deleted, there were 23 items left. The standardized regression 
coefficients of each item were over 0.69. As Model 2 in Table 2 shows, GFI＞0.90, RMSEA＜
0.05(=0.0496). The fit indices are ideal, and dimensions of modified model remains unchanged, so it 
can be accepted as a final measurement model. The fit indices of the two models were shown in Table 
2 below. 

Table 2. The fit indices of the two models 

Model CMID DF CMID/DF RMR GFI IFI TLI CFI RMSEA 

1 629.397 284 2.216  0.034 0.898 0.944 0.935 0.943 0.054 

2 435.978 215 2.028 0.034 0.918 0.959 0.951 0.958 0.050 

3.5 Criterion-related Validity Analysis 
The achievement of reading was used as criterion to test the correlation between the new scale and a 
known old test. The new scale has good validity if the correlation between them is high. In the process 
of the survey, 150 senior high school students from the same school were collected from the 
questionnaire with the scores of Chinese reading in the last two examinations. The average of two 
reading scores was taken as a student's reading achievement, and the correlation between the 
achievement and the scale was analyzed to show that the self-designed secondary school students' 
deep reading literacy scale had a high correlation with secondary students' reading achievement on the 
total score and scores of each dimension(r＞0.55). 
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4 CONCLUSIONS 
The exploratory factor analysis revealed that six factors and 26 items were reasonable, including Deep 
Comprehension, Creative Expression, Intrinsic Motivation, High-Order Thinking, Multi-directional 
Dialogue and Empathetic Experience. The confirmatory factor analysis demonstrated six factors and 23 
items model well. The analysis of criterion-related validity showed the new scale with 6 six dimensions 
and 23 items had good validity. After multiple reliability and validity analysis, the Deep Reading Literacy 
Scale (DRLS) consisting of six dimensions and 23 items is a suitable tool to measure the in-depth 
reading literacy of secondary school students in reading class. 

The scale focuses on the essential characters and key abilities of secondary school students in deep 
reading, which are motivation, experience, dialogue, comprehension, thinking and expression. From the 
perspective of theoretical level, the confirmed literacy of six dimensions can provide a reliable theoretical 
basis for the psychological and behavioral construction of secondary school students' deep reading 
literacy. In terms of the instruction practice of secondary school students' reading, it points out a more 
feasible training path for deep reading literacy. 
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EFFECT OF THE CONSUMPTION OF MAINSTREAM MEDIA ON
TEENAGERS

S.S. Rao1, M.P. Rao2
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Abstract

This study is based on a survey conducted on the college students about the effect of the consumption
of mainstream media. The sampling procedure used was random sampling. The variables used for the
study were students of both the Arts and Science specializations and students from government colleges
and private colleges of both genders . The students from the Bengaluru South Urban District were asked
to take up a self-assessment tool which was pretested. The study revealed that there is a significant
difference between the consumption of mainstream media and internet among students of Arts and
Science specializations and between men and women. There is also a significant difference between the
consumption of mainstream media and internet between the students studying in government colleges
and private colleges. This paper also discusses the ways in which the media tries to influence the
teenagers, the relationship between the consumption of media and mental and physical health issues
like depression, drug addiction, sexual diseases, mental stress, etc. this paper also talks about the
attitude towards consuming the Social bias and Framed news among teenagers, the generic opinion
regarding the role of Media in Sensationalizing and glamourizing the Contents, and a generic opinion
regarding the ideal role and function of Social media.

Keywords: Media, addictive, apps, juvenile, crime.
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TERTIARY EDUCATION STUDENTS’ ATTITUDE TO DISTANCE 
LEARNING AND E-PLATFORMS AND TOOLS FOR ITS 

IMPLEMENTATION 

I. Oļehnoviča, S. Liepa, V. Dilba 
Daugavpils University (LATVIA) 

Abstract 
At the end of 2019 and the beginning of 2020, Coronavirus (COVID-19) spread all over the world. 
Globally, it has been named a pandemic and caused a crisis situation in countries all over the world, 
including Latvia. Since March 2020, Latvia’s education system has been forced to teach pupils at 
schools, students at higher educational establishments and life-long learning for adults by means of 
distance learning. This type of learning was new to those, who had never experienced it before. 

The authors of this article focus on the tertiary education system in Latvia, and Daugavpils in particular. 
A survey has been carried out to investigate what kind of attitude students hold towards distance learning 
and the use of various digital technologies and resources available for the implementation of such a 
type of learning. The aim of the survey is to figure out whether students prefer classes in lecture-room 
or from home, to find out what seems beneficial and which aspects are considered drawbacks in the 
use of various tools employed during on-line classes. It is noteworthy that students’ views on distance 
learning are dependent on the study programme. The main strengths of distance learning are the 
economy of time (it particularly refers to time spent on travelling to and from the university, it is more 
convenient for them to simply turn their computers on and connect to a class), and saving money 
(reduced or no payment for dormitories, travel expenses, etc.). On the other hand, the number of 
drawbacks of distance learning mentioned at times outweighs its strengths. Students miss the social life 
where they can chat to their peers and teaching staff, express themselves in a way that can hardly be 
done via e-platforms. The constant use of a computer does harm their health (their eyes and backs, 
etc.).  

The list of available e-platforms for distance learning is rather long (ZOOM, Microsoft Teams, Yandex 
video conferencing, Livestorm, Zoho Meeting, Pexip, TeamViewer, RingCentral Video, GoToMeeting, 
ezTalks Meetings, Cisco Webex, Skype, Apache OpenMeetings, join.me, Google Hangouts and many 
more), but the results of the survey demonstrate that the preference in Latvia is given to two platforms, 
namely, Zoom and Microsoft Teams. What concerns the tools used during on-line classes, students 
admit that they generally enjoy being involved in various activities, but they also note that their use often 
slows down the process of studies (mainly due to technical problems), as well as not always allows for 
achieving learning outcomes. The results of the students’ survey echo the results of the interviews 
carried out with the representatives of teaching staff and testify to the fact that as good and beneficial 
distance learning may seem, it is not to replace face-to-face on-site studies. 

Keywords: Distance learning, e-platforms, tools, student’s attitude, survey. 

1 INTRODUCTION  
At the end of 2019 and the beginning of 2020, Coronavirus (also known as COVID-19) spread all over 
the world. Globally, it has been named a pandemic and caused a crisis situation in countries all over the 
world, including Latvia. 

After the pandemic struck, “new normal” has been one of the most frequently used terms when 
discussing various spheres of life, including tertiary education. On the one hand, students and teaching 
staff are thankful for the newly developed and increased use of e-learning tools that have become 
available since then. Education is extremely important and higher education institutions have begun to 
look for new and efficient ways of distance learning in order to continue the process of educating 
students, which, in fact, was rather difficult at the beginning.  

Since March 2020, the education system in Latvia has been forced to teach pupils at schools, students 
at higher educational establishments and life-long learning for adults by means of distance learning. 
This type of learning was new to those, who had never experienced it before. It became the new way of 
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learning and living in general. The authors of this article focus on the tertiary education system in Latvia, 
and Daugavpils in particular.  

2 METHODOLOGY 
The data for the present study has been carried out by using survey and interviewing (both students and 
teaching staff). At the end of the academic year 2019/2020, the Study Quality Assurance Centre of 
Daugavpils University organised a survey, the respondents of which were students and staff and the 
overall aim of the survey was to find out their views and opinions concerning the organization and 
implementation of distance learning at Daugavpils University. In the present article the findings of the 
survey and interviewing are summarized and generalized. 

3 SURVEY AND INTERVIEW RESULTS 
As a result of the present study, it has become clear that the opinions of students and staff differ 
according to each individual. There are hundreds of factors that influence the respondents’ opinion 
towards distance learning, such as physical location of the higher education institution, motivation for 
obtaining a higher education degree, type of the study programme, a student’s place of residence, 
material status, marital status, employability and many others. 

3.1 Effectiveness of Distance Learning and Its Evolution throughout 
Centuries 

The most important part of distance learning is to have appropriate technology and sufficient knowledge 
of how to use technological devices. It has been established that “Students retain 25-60% more material 
when learning online compared to only 8-10% in a classroom” [2]. The reason is that distance learning 
gives students the opportunity to study faster, that means there is a minimal number of hardcover or 
paperback books. All the study materials are available and sent via e-mail to all students, which is also 
very convenient for both students and staff.  

The effectiveness of distance learning varies for certain age groups: the younger the students are, the 
more difficult it is for them to concentrate. For tertiary level students a higher education degree is 
important and that is why most higher education students are able to overcome the problems associated 
with distance learning and transfer it to a new, effective way of learning.  

In 1728, an American teacher Caleb Phillips was the first person to invent distance learning by placing 
an advertisement in a Boston newspaper about an available course in shorthand. In the advertisement 
he stated that “student may, by having the several lessons sent weekly to them, be as perfectly 
instructed as those that live in Boston” [5]. Later, during the 19th century Sir Isaac Pitman (1813-1897), 
who was an English teacher in the UK advanced the notion of distance learning, which was known as 
Pitman Shorthand. He developed his own company named Isaac Pitman and Sons and it became a 
well-known and leading world education publisher. The way his system of distance learning worked by 
sending students postcards with a transcribed text into shorthand and students would send their 
completed work back. This type of a system was successful and because of that Queen Victoria of Great 
Britain agreed to sign a charter, which allowed the University of London to provide distance learning and 
issue degrees. In the US, in 1892, the University of Chicago was the first to develop a distance based 
education programme.  

During the 20th century, educational institutions realised that the use of mail for distance learning began 
to lose its effectiveness. That is the reason why the University of Iowa came up with the idea to speak 
to students through a live radio. They began to broadcast courses and by the 1960’s institutions began 
to use TV and radio technologies. By the 1980’s, the National Technological University started to use 
satellite TV in order to provide students with live and recorded material, which also made life easier for 
students as they could call their teachers and advisors by phone. Regarding the beginning and the use 
of the internet, Jones International University was the first institution to use the internet, that meant that 
studying for students became much easier.  

Nowadays, during the 21st century, distance learning has gained much interest and need for it. Students 
and academic staff have numerous options and technologies available to them, which are quick and 
easy to use in practice. John Sener believes that “education has been, is being, and will continue to be 
cyberized.” [3, 157]. He also defines cyberize as “adapt[ing] to digital technology or culture.” [4, 125]. A 
formed President of Yale University, Richard Levin, stated that “In 10 or 20 years, when we judge the 
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great universities, it will not just be on their research but on the reach of their teaching.” [7]. Distance 
learning in the 21st century provides students with a greater variety of access, options and opportunities. 
It is important to maintain and enhance the quality of distance learning in order to educate future 
generations correctly, in both the case of classroom learning and online learning. Further in the article, 
the summary of advantages and disadvantages of distance learning and the use of e-learning platforms 
elicited from the survey and interviewing results are presented and briefly discussed.  

3.2 Advantages of Distance Learning and the Use of e-Learning Platforms 
Distance learning encourages self- and student centred learning. It provides many opportunities for 
higher education institutions. According to the data collected by means of the survey and the interviews, 
students and teaching staff have experienced quite a few advantages of distance learning.  

a) Distance learning suits a variety of learning styles 
Every single student is unique in the way he or she studies. The style of learning includes audio 
learners and visual learners. Distance learning gives the opportunity to those who are less active 
in classes before the pandemic or who may be shyer in front of a large peer group. By means of 
distance learning it is possible to create perfect environment that suits every student’s needs. 

b) Efficiency 
Distance learning has offered teaching staff an efficient way to run lectures. E-platforms allow 
both students and teaching staff to use tools such as podcasts, PDF files, videos, etc. It makes 
the technical side of learning much easier and more efficient. In case of Daugavpils University, it 
is the e-platform MOODLE, to which all the materials are uploaded and students have access to 
them at any time and from any location. The platform provides various opportunities for the 
teaching staff to design their classes and involve students in the study process: forums, seminars, 
chats, tests, questionnaires, etc.   

c) Accessibility of time and place 
Students and staff are able to attend classes from any part of the world. It gives more freedom of 
choice and a better management of time. A huge benefit of distance learning is that lectures may 
be recorded and students are able to watch them at a later time. The main advantage of distance 
learning mentioned by Daugavpils University students is the economy of time (it particularly refers 
to time spent on travelling to and from the university, it is more convenient for students to simply 
turn their computers on and connect to a class). At the same time, also staff members find 
distance learning as an economy of time in respect of travelling to and from their workplace, while 
admit that the preparation for classes has become much more time-consuming and at times 
challenging 

d) Improved student attendance 
Distance learning is the reason for a better student attendance in classes. Students have the 
choice of attending a lecture from any location, which increases attendance. This has been 
approved also by the teaching staff of Daugavpils University. 

e) Affordability 
Online learning provides a financial benefit to both students and teaching staff. A student or a 
teaching staff member who resides somewhere far from the educational institution is now able to 
stay at home and reduce their financial costs. Distance learning eliminates the cost of meals, 
transportation and other related necessities. As for Daugavpils University students, their feedback 
has been about saving money (reduced or no payment for dormitories, travel expenses, etc.). It 
is also environmentally friendly as less printing is done and less paper is being used.  

3.3 Disadvantages of Distance Learning and the Use of e-Learning Platforms 
Distance learning has been proved to have many disadvantages and some of them are quite serious in 
terms of health.  

a) Inability to focus on screens 
Social media nowadays is very developed and that is one of the most essential reasons why 
students get distracted during online classes. Teaching staff get anxious when they are not able 
to maintain students’ attention, motivate them to follow and engage them into the study process. 
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Therefore, teaching staff are motivated to keep their classes engaging by offering various 
interactive activities, which is not an easy task taking into account workloads of tertiary education 
teaching staff in Latvia.  

b) Sense of isolation 
Not only the parties of tertiary education, but the society miss socialising, people want to feel free 
and not be afraid of talking to a stranger on the street without a mask or keeping a 2-meter 
distance. Physical interaction in the classroom is a very important aspect of education, which 
cannot be felt via e-platforms. In the conditions of the pandemic, students feel isolated from the 
society, some report extremely lacking “student life”, which is a serious disadvantage because all 
people have the need to socialise and interact with others. Daugavpils University students miss 
the social life where they can chat to their peers and teaching staff, express themselves in a way 
that can hardly be done via e-platforms. Face-to-face communication is missing in online learning 
and it does not provide students or staff enough interaction, emotion and perception of the 
concrete topic that is being discussed.  

c) Managing screen time 
Health hazards have been witnessed and are being experienced by both the students and the 
teaching staff. They spend numerous hours by their computers, which causes posture, eye and 
physical problems. This is one of the greatest disadvantages of distance learning. It is important 
to manage the time that is being spent at the computer and sufficient amount of break times 
should be organised. 

d) Technology issues 
Technological issues are experienced to this day, although they were much more serious at the 
beginning of the distance learning journey. As it has been mentioned before, not all teaching staff 
are sufficiently competent or able to quickly develop their technological skills. Sometimes even 
solving a minor technical problem may turn out to be a serious problem.  

e) Teacher training 
It is important to have the tools and resources in order to conduct online lectures. What concerns 
Daugavpils University teaching staff, it has become obvious that the older generation, who had 
not been using digital technologies in teaching before the pandemic, find it rather difficult to 
acquire the use of all the new e-platforms available. Teaching staff find it difficult to get used to 
the new platforms and online tools because they have not been used as much before.  

All of the above mentioned advantages and disadvantages reflect the feelings students and staff have 
been experiencing since the pandemic began. It is obvious that, notwithstanding the positive aspects of 
distance learning, the disadvantages still outweigh the advantages.  

According to UNESCO data “over 100 countries have implemented nationwide closures, impacting over 
half of world’s student population. Several other countries have implemented localized school closures 
and, should these closures become nationwide, millions of additional learners will experience education 
disruption…” [8]. This data is worrying as it is not clear what the final result and the outcomes of this 
pandemic and distance learning will be. 

3.4 Opportunities of Distance Learning 
Distance learning offers many opportunities to higher education institutions, such as: 

a) Scalability: “Expanding the programmes and intake is possible with distance learning.” [1, 8]. 
The epidemiological crisis has provided higher education institutions the opportunity to majorly 
expand during these times. The teaching staff of Daugavpils University also have suggested 
certain initiatives based on distance learning aimed at improving the overall performance of the 
university in terms of student attraction and involvement, quality teaching, improvement of study 
programmes, etc. 

b) Flexible Learning: “Distance learning offers flexible learning to students which can meet the 
different needs of the diverse range of students. It enables the students to choose when and how 
they want to learn. Through access to the learning platform, the students have communication 
with their lecturers. This enables the students to handle their schoolwork and social life.” [1, 8-9] 
Distance learning has given students the opportunity to spend more time working on their career 
or finding their dream job.  
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c) Diversity: “Tertiary institutions can cater for students with diverse profiles. Distance education 
offers the tertiary institutions the opportunity to reach and cater for the large number of students 
in various locations.” [1, 8-9] 

d) Student support: “Online environment provides new support opportunities for students and 
enables tertiary institutions to catch up with the changing time of the digital era to meet the 
demand of the students. Online learning provides new forms of interaction and learner support. It 
also provides new methods of assessment for lecturers.” [1, 8-9]. This is the aspect that is 
currently being seriously considered at Daugavpils University.  

e) Assessment methods: Various assessment methods have been developed and re-thought. This 
makes it more comfortable for students and teaching staff.  

3.5 Challenges of Distance Learning 
When there are opportunities, there is always room for challenges. There is a proof that e-learning has 
not been fully developed. Challenges are felt in the sphere of pedagogics, technology and organisation 
“…e-learning has not really revolutionised learning and teaching as promised…” [4]. Many case studies, 
articles and research works have proven that “…the interactivity enabled by digital technologies between 
students and teachers, among students, and between students and content has strongly shifted the 
research foci on online education to the micro-level, presenting a huge amount of studies dealing with 
the impact of various new applications of the technologies, mainly in small settings…”  [6, 123]. The 
authors of the present study have discovered that these statements can be referred also to Daugavpils 
University.  
Stakeholders play an important role in the sphere of distance learning, they fear that students will not 
gain enough knowledge, skills and competences in their field of education (this especially refers to 
professional study programmes), which as a result may reflect negatively in their future possibilities to 
work in their intended professional career. Teaching staff involved in professional study programmes 
are doing their best to find solutions for the situation, but they do admit that the practice-based 
professional learning can hardly be implemented to the full by means of distance learning. 

The list of available e-platforms for distance learning is rather long (ZOOM, Microsoft Teams, Yandex 
video conferencing, Livestorm, Zoho Meeting, Pexip, TeamViewer, RingCentral Video, GoToMeeting, 
ezTalks Meetings, Cisco Webex, Skype, Apache OpenMeetings, join.me, Google Hangouts and many 
more), but the results of the survey demonstrate that the preference in Latvia is given to two platforms, 
namely, Zoom and Microsoft Teams, Daugavpils University in particular. What concerns the tools used 
during on-line classes, students admit that they generally enjoy being involved in various activities, but 
they also note that their use often slows down the process of studies (mainly due to technical problems), 
as well as not always allows for achieving learning outcomes. The results of the students’ survey echo 
the results of the interviews carried out with the representatives of teaching staff and testify to the fact 
that as good and beneficial distance learning may seem, it is not to fully replace face-to-face on-site 
studies. 

6 CONCLUSIONS 
The results of the survey and the interviewing reveal what kind of attitude students hold towards distance 
learning and the use of various digital technologies and resources available for the implementation of 
such type of learning, whether students prefer classes in lecture-room or from home, what seems 
beneficial and which aspects are considered drawbacks in the use of various tools employed during on-
line classes. It is noteworthy that students’ views on distance learning are dependent on the study 
programme, for example, it is next to impossible to organize and manage practical classes in 
professional study programmes due to the fact that a lot of assignments are meant to be done in face-
to-face communication or experimenting by using specific equipment available only at universities or 
partner industries. 

The results of the study testify to the fact that both parties (students and lecturers) are getting used to 
distance learning, but do not think it can fully replace face-to-face on-site studies. It is particularly 
relevant in case of professional study programmes and practical classes. The teaching staff admit that 
they have found developing effective online classes and assignments in a very short period of time very 
stressful and difficult. They state that the implementation of the objectives set for a certain class in Zoom 
and MSTeams takes much more time than in a lecture-room. The lecturers report that there is some 
evidence that students’ motivation to study has decreased due to the lack of possibilities to socialize 
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and the feeling of isolation. On the other hand, distance learning has proven beneficial for those students 
who enjoy carrying out individual assignments and work on their own. In general, the students’ 
performance has not changed much, while their involvement in classes much depends on the technical 
equipment they can afford. 

Distance learning has changed our perception of education. It has given us the opportunity to re-think 
teaching and assessment methods, and issues of time management. One important aspect that has 
been granted to students and teaching staff is flexibility.  

Online learning is now being considered as a full-fledged means of education process and governments 
all over the world are reforming education systems by including distance learning as an option for 
students. There are many negative aspects of distance learning as well, which overweigh its 
advantages. At times there is a lack in guidance and technical support. However, that is another reason 
for higher education institutions to improve and develop knowledge and experience in this field. 
Notwithstanding the difficulties experienced during the period of the pandemic, it is believed that the 
student enrolment numbers in tertiary education will increase.  
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Abstract 
The number of students is increasing in Higher Education sector and to evaluate their academic 
performance is becoming challenging due to overwhelming of big data. Published research has taken 
necessary measure to visualize the learning performance to minimize the failure of students through 
traditional learning mode. Recently, the spread of pandemic COVID-19 led to cease of the physical 
academic session of students and imposed restriction on teaching via other pedagogies that include 
blended and online learning. The shift has motivated the study to conduct analysis on engineering 
students’ academic performance. This study used K-means data mining clustering technique to compare 
and analyse the engineering students’ academic performance in traditional, blended, and online learning 
methods. The academic and demographic attributes were used to identify the patterns for analysing the 
comparison of students’ performance in three learning methods using data of a private university in 
Malaysia. The results of k-means clustering analysis showed that the engineering students are doing 
better in online learning as compared to traditional and blended learning for the patterns investigated. 

Keywords: COVID-19, higher education, traditional learning, online learning, blended learning, 
attributes, data mining techniques. 

1 INTRODUCTION  
Over the last decade, the number of distance education and online learning programmes available in  
the academic sector has increased dramatically. Many factors influence an individual’s choice of 
educational delivery mode [1, 2].  

The advancement of technology allows higher education institutions (HEIs) to divide large amounts of 
students’ learning data across different learning methods and years of study. Data analytics-driven 
decision making refers to the process of analysing data to formulate decisions and conclusions about 
the current path [1]. This field of study has evolved during the previous decade and is quickly expanding  
define learning analytics as the gathering, analysing, and reporting of data on leaners and their 
environments with the aim of understanding and improving learning and the environment in which it 
occurs [3].  

The grade point average (GPA) or cumulative grade point average (CGPA) is a commonly used 
indication of students’ academic success. Several HEIs establish a minimum possible GPA that students 
must maintain throughout the semester to successfully complete their studies. As a result, GPA remains 
one of the most frequent measures used by academic planners to measure progression at an academic 
institution [4]. Students may confront several challenges in earning and maintaining a high CGPA, which 
indicates their overall academic achievement during their tenure at university. The academic community 
should target these characteristics in establishing techniques to measure student learning and enhance 
their academic achievement by tracking their performance growth [5]. 

The trend of teaching and learning has transitioned from traditional (face-to-face) mode to blended 
learning and fully learning as well as various other approaches. The issue lies in the huge number of 
data that educators need to crunch to produce analyses of results within limited time. Therefore, this 
has motivated this study to demonstrate ways appropriate educational data mining technique could be 
employed to analyse students’ performance when different learning delivery methods are employed. 
The main objective of this paper is to analyse students’ performance using k-means clustering method 
and present the comparative results when traditional, blended and online learning is employed. These 
three teaching learning methods are explained in the following paragraphs. 
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1.1 Delivery Learning Methods 
According to a case study conducted by [2], students perceived the traditional programme to be superior 
because of the enhanced in-class assistance, improved social presence and enhance engagement with 
the educators. Many researchers believe that using computers can help students become more 
educated since it reduces the quantity of instructions delivered directly to them and allows educators to 
assist students who need help [6]. 

Educators in the education industry have suggested that online technologies can successfully adapt to 
expanding global competition by being more cost efficient and improving the quality of learning 
experiences [7]. As a result, this will give the ability of in-time learning; improved access, elimination of 
time and place, enhance engagement and provision of skill for students’ future career and support for 
lifetime learning.  

The transfer from traditional delivery learning methods to technology to generate a more well-rounded 
individual may be deemed necessary to deploy to personalise the learners’ experience. According to 
[8], blended learning (BL) is the primary teaching strategy adopted to achieve such an effective transition 
as the adoption of BL is becoming more common in HEIs across the world [9]. It offers all of the 
advantages of e-learning, such as cost savings, time efficiency, and the ability to study at a place that 
is convenient for the students, as well as the critical one-on-one personal understanding and motivation 
that face-to-face training provides. In BL, a variety of teaching and learning tasks, such as in-class 
activities, online learning, and self-study, can be blended [10]. 

2 LITERATURE REVIEW 
The literature study delves deeply into the published research in this topic from numerous fields and 
disciplines with the purpose of offering a well-rounded assessment of this academic challenge in higher 
education. There is much agreement and disagreement concerning how successful online teaching is 
compared to traditional teaching in accomplishing learning outcomes or educational objectives of the 
courses [11].  

2.1 Educational Data Mining  
Educational data mining (EDM) is used to identify prospective knowledge and aid in the application of 
active learning in technology elements. EDM is a methodology that innovates numerous components of 
data to expand the influence of education in multiple directions [12]. The application of EDM can aid in 
the discovery of information that may be utilised to help educators in analysing based on change and 
developing an environment choice [13]. The use of data mining is used to operate on massive amounts 
of data to identify hidden patterns and correlations that may be utilised to make better decisions. While 
data mining and knowledge discovery in databases are commonly used interchangeably, data mining is 
a component of the knowledge discovery process. The stages found in extracting knowledge from data 
are shown in Figure 1 below. 

 
Figure 1. The steps involved in extracting knowledge from data [14]. 
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For information discovery from databases, several algorithms, and methods such Clustering, 
Regression, Classification, Neural Networks, Artificial Intelligence, Decision Trees, Nearest Neighbor, 
Association Rules approach and so on are employed. These data mining tools and methods must be 
briefly discussed to have a better understanding on which technique to use on the data being extracted 
[14]. 

In this study, Clustering technique will be utilised to analyse students’ academic performance. Clustering 
is an unsupervised technique of machine learning where the crowded and sparse regions can be 
identified and there, discover overall distribution patterns and interesting correlations among data 
attributes. 

2.2 Related Work 
There is much dispute in the published research concerning how successful online teaching is compared 
to traditional teaching in accomplishing learning outcomes or educational objectives of the courses. Data 
mining in higher education is a new research subject that is gaining interest due to the benefits it may 
provide to educational institutions.  

As outlined by [15], data mining may be utilised in the educational profession to improve our knowledge 
of the learning process by focusing on discovering, extracting, and assessing factors linked to students’ 
learning processes.  

[16] examines the academic performance of students enrolled in three online and traditional sociology 
courses. It was discovered that students’ grades for courses taught utilising the online technique were 
much lower than those taught using the traditional technique. The grade disparities between the two 
techniques became statistically negligible after adjusting the aptitude GPA.  

A study proposing data mining software in [17] that allows users to evaluate data from many aspects, 
categorise it and summarise the associations discovered throughout the mining process.  

The application of k-means clustering technique to predict student learning activities is described by [8]. 
The information obtained as a result of the data mining technique’s adoption may be useful to both the 
instructor and the students.  

Several empirical investigations have found that students who studied courses through blended learning 
were more satisfied than students who learnt using the other two teaching delivery methods [18-21]. 
The incorporation of innovating teaching approaches into the learning process improved students’ 
academic achievement [22]. Furthermore, they influence the development of decision-making abilities 
[23]. Additionally, [24] research found that individual learning styles influence student engagement in BL 
activities because students prefer to participate in activities that align with their learning preferences. 
Other findings from [25] showed that distinct learning environments must be designed based on learning 
styles in order to achieve optimal educational outcomes. EDM has been used by researchers in a variety 
of fields, most notably in education [26]. However, traditional learning methods use EDM less than online 
and blended learning methods.  

As a result, there is a need to evaluate and assess the various methods of providing learning via 
traditional and online learning delivery methods, and it has yet to be investigated using EDM 
techniques to evaluate students’ academic performance [6, 27]. Researchers have used EDM in a 
variety of fields, particularly as it emerges in the education industry [28], and in traditional, online, and 
blended learning.  

It is learnt that previous work has highlighted the need to further investigate student’s performance 
when blended, online or traditional learning is employed using appropriate clustering techniques. This 
has guided this study employ one of the clustering techniques to analyse students’ performance when 
traditional, blended, and online learning is employed. The intention is twofold: (1) to use appropriate 
EDM technique to analyse large data on students’ academic performance and (2) to compare 
students’ academic achievement results between traditional, blended, and online learning methods 
using suitable clustering technique discovered in (1). 
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3 METHODOLOGY 
As mentioned before, this study intends to: (1) to use appropriate EDM technique to analyse large data 
on students’ academic performance and (2) to compare students’ academic achievement results 
between traditional, blended, and online learning methods using suitable clustering technique 
discovered. The enormous dataset was compiled from a dataset from a private university in Malaysia, 
offering a variety of undergraduate and postgraduate programs. The k-means clustering data mining 
methodology is used to evaluate the impact of three distinct learning techniques on engineering students 
from four different years of study. The methodology is adapted from [26] to achieve the objective of this 
study. The steps adopted in this research work is illustrated in Figure 2. And further explained in the 
following paragraphs. 

 
Figure 2. Overall methodology of the current study 

The initial stage, as shown in Figure 2, was to retrieve data from institutional database. Data was 
collected for three consecutive semesters. The following are the three semesters: (1) September 2019 
students attended traditional learning methods, (2) January 2020 attended blended learning method and 
(3) May 2020 attended online learning method. Each semester is four months of duration. Once the 
extraction of each semester data was retrieved, the data went through the process of exploratory data 
analysis (EDA) that is used for analyzing data sets to summarize their main characteristics. Following 
are the steps of objective one and two of this research: 

• Step 1: The Collection of educational data 

• Step 2: Analysing each attribute and its implication, to have a better understanding on what 
attributes are to be selected. 

• Step 3: Pre-processing of data is done including normalizing of some attributes.  

• Step 4: Data cleaning is performed after the pre-processing step. 
• Step 5: Selection of attributes to define the input data, and deletion of inappropriate data or any 

missing values. 

• Step 6: Applying k-means clustering algorithm on the selected attributes to find clusters of 
students with similarities. 

The steps will be further elaborated in the following paragraphs. 

3.1 Exploratory data analysis 
Exploratory data analysis (EDA) focuses on visually inspecting the data. [29] presented the basic 
techniques of EDA, their application illustrating to real data, as it is a conceptual framework with a set 
of core ideas and values that are aimed to provide an insight into the data and to understand the models 
that can be encouraged enormous conclusion.  
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3.1.1 Step 1: Data Collection 
The collected institutional data from the university’s repository consisting of Sem1=2894, Sem2=3168, 
and Sem3 =2688 students/rows. The data collected presents a students’ performance determined by 
their GPA and CGPA where each student must get a certain range of GPA every semester to pass 
through to the next semester. This data is only showing a few sets of students’ data is too large to be 
shown fully here. The data under the student ID and name is blurred due to the confidentiality of the 
data. The data being analyzed for one of the semesters shown in Figure 3.  

 
Figure 3. Screenshot of educational dataset 

3.1.2 Step 2: Analyzing data attributes. 
The undergraduate student’s data set consists of 9 attributes. Table 1 presents the attributes and their 
description that exist in the data set as taken from the university repository database. 

Table 1. Students’ data set attributes description 

Attributes 
Category Attributes Description Possible Values Selected 

attributes 

Demographic 
Attributes 

Number of 
students 

Number of students in each 
semester 

[1,2,3,4…] √ 

Name Student Names [Ali, Muhammad...]  
Gender The gender of the student [Female, Male]  √ 

Academic 
Attributes 

Program Students' bachelor's 
Degree 

[Chemical Engineering, 
Petroleum Engineering…] 

√ 

Student ID Non-identical as each student have 
their own significant ID numbers 

[190843,1092308,293746…]  

GPA Current Semester GPA [>2.0, <4.0] √ 
CGPA Overall accumulated CGPA of 

students' studies 
[>2.0, <4.0] √ 

Year of study Batch intake [2019,2020] √ 
Academic 
Standing 

Students status depending on the 
CGPA 

[Dean's list, Good standing, 
Pass, Academic Probation] 

√ 
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The dataset is categorized two main categories: (1) Demographic attributes (i.e; name, gender, etc.) 
and (2) Academic attributes (i.e; program, GPA, CGPA, etc.). The university being analyzed grants five 
different engineering degree programs, that includes Mechanical engineering, Chemical engineering, 
Civil engineering, Petroleum engineering and Electrical engineering.  

3.1.3 Step 3: Pre-processing of data 
The study conducted the pre-processing for the obtained data before loading the data set to the data 
mining program as part of the data preparation and preprocessing. Data pre-processing is considered 
an important step in EDA as it comprises data cleaning, attribute selection and data transformation [13]. 
Irrelevant characteristics or attributes were eliminated as part of the data preparation and preprocessing 
of the data set to acquire better input data for data mining methods.  

The attributes listed in Table 1 are analyzed using rapid miner and statistical software platform, to apply 
the data mining methods on them. Attributes such as Student name and Student ID are not included in 
the data analysis; as they do not provide any knowledge for the data set processing and they present 
confidential information of the students, which make them irrelevant for data mining. 

3.1.4 Step 4 and Step 5: Data Cleaning and attribute selection 
The following steps are performed as part of the preparation of data cleaning and data preprocessing: 

First, to analyze if each of the semester data contained any missing values, in various attributes, to 
ensure if there are any missing records that need to be filled by a certain value. In this data set, there 
were 0 missing values for all three semesters data. Therefore, there were no reduced values for the 
data as shown in Figure 4. 

 
Figure 4. Screenshot of educational dataset 

Subsequently, the use of pre-processing and data cleaning method, the analysis of demographic 
attributes visually analyse and figure out the values distributions, specifically the grade point of students 
based on the program and the year of study they are in. 

3.1.5 Step 6: Clustering Technique 
Clustering is a data mining technique that identified groupings or clusters of data so that objects in one 
cluster are more similar to each other than the objects in other clusters. The purpose of clustering is to 
discover high-quality clusters with the shortest inter-cluster distances and the shortest intra-cluster 
distances. The k-means clustering approach has been utilised in this study; the objective of k-means 
algorithms is to select the best cluster centre to be the centroids.   

4 RESULTS 
In this section, the results of analysis are presented in three different categories which are: (1) Sem1: 
Traditional Learning, (2) Sem2: Blended Learning and (3) Sem3: Online Learning. In each of the results, 
findings are presented in three different clusters as explained in the last step of methodology section. 
This study found interesting results based on these clusters that will be explained in the following 
paragraphs. The clustering method produced a model with four clusters as shown in Figure 5. 
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4.1 Clustering Analysis in Sem1, Sem2 and Sem3 

 
Figure 5. Analysis of k-means algorithm cluster formation and centroid table in three semesters 

Figure 5 depicts a graphical representation of the cluster’s distribution for the analysis of two attributes: 
CGPA and GPA in Sem1: Traditional learning, Sem2: Blended learning and Sem3: Online learning. 
These two attributes were chosen to reduce the number of errors in order to easily plot the clusters. The 
figure also presents the resulting centroid table where from the figure, it can be seen the average value 
of each attribute in each cluster. The centroid of a cluster represents the most typical case. 

By observing each cluster formation in Figure 5, the study has formed a table determining the 
characteristics of each cluster significantly as illustrated in Table 2.  

Table 2. Analysis for cluster formation for Sem1, Sem2 and Sem3      

1 Cluster 0: Sem1 – has an average of GPA 3.36, CGPA 3.25 and this cluster has 1307 items. 
 Sem2 – has an average of GPA 3.60, CGPA 3.55 and this cluster has 1059 items. 
 Sem3 – has an average of GPA 3.40, CGPA 3.40 and this cluster has 699 items. 

2 Cluster 1: Sem1 – has an average of GPA 1.69, CGPA 2.22 and this cluster has 167 items. 
 Sem2 – has an average of GPA 3.50, CGPA 3.26 and this cluster has 1016 items. 
 Sem3 – has an average of GPA 3.44, CGPA 3.21 and this cluster has 1049 items. 

3 Cluster 2: Sem1 – has an average of GPA 3.54, CGPA 3.62 and this cluster has 826 items. 
 Sem2 – has an average of GPA 2.92, CGPA 2.83 and this cluster has 474 items. 
 Sem3 – has an average of GPA 2.11, CGPA 2.41 and this cluster has 122 items. 

4 Cluster 3: Sem1 – has an average of GPA 2.94, CGPA 2.96 and this cluster has 594 items. 
 Sem2 – has an average of GPA 3.24, CGPA 3.18 and this cluster has 619 items. 
 Sem3 – has an average of GPA 3.48, CGPA 3.46 and this cluster has 798 items. 

To further elaborate below:  

• Cluster 0 
Based on the cluster analysis in cluster 0, it is observed that data obtained in Sem1 for cluster 0 
was highest among the three semesters being analysed. As for Sem1 traditional learning it was 
45%, followed by 32% in Sem2 in blended learning and finally 26% in Sem3 in online learning 
method. The analysis decreased throughout the semesters. 

• Cluster 1 
Based on the cluster analysis in cluster 0, it is observed that data obtained in Sem3 for cluster 1 
was highest among the three semesters being analysed. As for Sem1 traditional learning it was 
6%, followed by 32% in Sem2 in blended learning and finally 39% in Sem3 in online learning 
method. The analysis increased throughout the semesters. 
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• Cluster 2 
Based on the cluster analysis in cluster 0, it is observed that data obtained in Sem1 for cluster 2 
was highest among the three semesters being analysed. As for Sem1 traditional learning it was 
28%, followed by 15% in Sem2 in blended learning and finally 5% in Sem3 in online learning 
method. The analysis decreased throughout the semesters. 

• Cluster 3 
Based on the cluster analysis in cluster 0, it is observed that data obtained in Sem3 for cluster 3 
was highest among the three semesters being analysed. As for Sem1 traditional learning it was 
21%, followed by 20% in Sem2 in blended learning and finally 30% in Sem3 in online learning 
method. The analysis increased throughout the semesters. 

4.1.1 Summary of learning methods characteristics  
The summary of comparison between the Traditional, Blended and Online learning methods using 
statistical software is shown in Table 3.  

Table 3. Attribute Characteristics for three learning methods      

Attributes 
 

Learning 
Methods 

Academic 
Standing Perc% Gender Perc % Program Perc% Year of 

study Perc% 

Sem1 : 
Traditional 
Learning 

Academic 
Probation 

4% Male 67% Chemical engineering 
(CH) 

32% 1 25% 

Pass 18% Female 33% Civil engineering (CV) 9% 2 26% 
Good 
Standing 

40%   Electrical engineering 
(EE) 

15% 3 30% 

Dean’s List 38%   Mechanical 
engineering (ME) 

32% 4 19% 

    Petroleum 
Engineering (PE) 

12%   

Sem2: 
Blended 
Learning 

Academic 
Probation 

1% Male 67% Chemical engineering 
(CH) 

32% 1 25% 

Pass 11% Female 33% Civil engineering (CV) 11% 2 24% 
Good 
Standing 

41%   Electrical engineering 
(EE) 

14% 3 19% 

Dean’s List 47%   Mechanical 
engineering (ME) 

30% 4 32% 

    Petroleum 
Engineering (PE) 

13%   

Sem3: 
Online 
Learning 

Academic 
Probation 

1% Male 68% Chemical engineering 
(CH) 

33% 1 32% 

Pass 10% Female 32% Civil engineering (CV) 11% 2 28% 
Good 
Standing 

44%   Electrical engineering 
(EE) 

13% 3 13% 

Dean’s List 45%   Mechanical 
engineering (ME) 

30% 4 27% 

    Petroleum 
Engineering (PE) 

13%   

As observed from Table 3 that in Sem3 have higher number of students in ‘Good Standing & Deans 
List’ which means that the students obtained a GPA and CGPA of 3.0 to 4.0, whereas the students 
falling in the range of academic dismissal decreased dramatically in Sem2 and Sem3. Using the results 
from Table 2 and Table 3, the study is able to detect which delivery learning method were the students 
doing better than the other delivery learning methods.   
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5 CONCLUSIONS AND FUTURE WORK 
In this paper, it was discussed on how important it is for the academic institutions all over the world to 
analyse students’ academic achievement especially during COVID-19. The knowledge that be acquired 
from the data extracted from university’s repository in order to improve students’ academic performance 
in HEIs. The above study demonstrates the significant of the attributes of CGPA and GPA in analysing 
students’ academic performance. The reason why these attributes were selected is because this study 
analysed the same students in three delivery learning methods and to be able to compare between 
them, the analysis of their academic attributes is necessary.  

In this study, it has been observed that certain students regularly scored poorly, while others performed 
well in certain semesters. This analysis was carried for five engineering faculty students in 
undergraduate degree. The analysis showed that students did better in Sem3 online learning method 
compared to traditional and blended learning methods. The percentile of the gender, year of study and 
the number of students in each faculty was just about the same throughout the semesters. The 
exploratory data analysis using the collection, pre-processing, cleaning, and visualization of data help 
detect that there are no outliers in this data as well as any missing values. This study also clustered the 
students into four different groups using K-Means clustering algorithm. The cluster-based analysis 
approach is applicable to analysing vast amounts of unlabelled data that can be used to analyse 
traditional, blended, and online learning methods. Each one of these tasks can be used to improve the 
performance of graduate students in analysing the reason why they may do so well in online learning 
rather the traditional learning and vice versa.  

For future work, further analysis can be investigated to conduct utilising a survey questionnaire to 
acquire more explanation for the same students being analysed in this study. This will enhance and aid 
in the achievement of distinct outcomes for the preceding analysis, which will better identify the 
challenges encountered by students in the three-delivery learning techniques. Furthermore, a 
management system may be built with the use of a given framework for preferred mode of learning as 
a guideline especially during the times of COVID-19 pandemic for the educators and students to analyse 
the academic performance. This is highly advantageous method since it helps to cluster data that is 
similar to each other in order to recommend improvements to the educators as well as the students. 
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PROMOTING YOUNG PEOPLE’S CULTURAL PARTICIPATION: 
INTERNATIONAL PROJECT EXPERIENCE 

A. Romanovska 
Daugavpils University (LATVIA) 

Abstract 
Cultural sustainability is now considered a significant component in ensuring the well-being of present 
and future generations. People’s cultural literacy and cultural participation ensure successful 
intercultural dialogue, loyalty, preservation and promotion of cultural and historical values, and active 
cultural life, which as a result contributes to the sustainability of democratic values and economic 
development. Studies show that youth’s civic engagement and participation in Latvia are not sufficiently 
developed due to two essential reasons: (1) youth’s political education is envisaged by the system of 
education neither at schools nor at higher education establishments; (2) contemporary youth’s parents 
grew up in the Soviet Union under the united policy and one common view when nobody could express 
their own opinions. Considering the fact that young people represent 25% of the world’s population, 
promoting their cultural participation means to develop attitudes and practices based on democratic 
principles. Cultural participation is considered one of the ways in which young people become socially 
active citizens, since, in the opinion of the researchers, the ability and desire of young people are rooted 
in non-political activities that young people perform in their lives. The purpose of the study is to analyse 
how to promote not only young people’s cultural participation, but also their civic engagement when 
implementing events for the cultural participation of young people. The experience analysis presented 
in this paper is part of a broader H2020 collaborative research project called “Cultural Heritage and 
Identities of Europe’s Future” (CHIEF, Agreement No.  770464)  about how young people engage with 
the meanings and forms of European cultural heritage in various educational contexts, e.g. school, civil 
society, family, peer groups, and heritage sites, and whether this engagement leads to an increase in 
their cultural literacy. 

Youth’s cultural participation was promoted in all phases of the projects during three years (2018 – 
2021). Inclusion of young people in a multi-stakeholder partnership group, encouraging them to take an 
active part in the policy-making process, and implementation of mini-projects coordinated by young 
people were the most important activity vectors. Quantitative and qualitative research carried out as part 
of the project on young people’s cultural literacy and participation provided the theoretical and practical 
rationale for cultural participation activities. The study revealed the peculiarities of young people’s 
cultural interests, their attitudes towards regional, national, and European cultural heritage, cultural self-
identification, etc. Young people noted that their participation in the cultural events organised as part of 
the project was a valuable experience: it developed their soft skills, facilitated cross-sectoral 
cooperation, and developed their cultural literacy. Young people became aware of being active members 
of society; they enhanced their civic responsibility, and gained more awareness about the opportunity 
to take an active part in the policy-making process. 

Keywords: Cultural participation, civic engagement, youth, cultural literacy, democratic values. 

1 INTRODUCTION  
Culture plays a major role in improving the quality of life in society. Cultural objects and phenomena 
form the basis for the development and transfer of society’s most important values. These values, in 
turn, become the basis for the development of social relations and affect the formation of such important 
characteristics of society as democracy, tolerance, development of opportunities and rights, orientation 
to individual and collective actions, etc. Cultural values are constantly in the process of transformation 
and they closely interact with the social, political, and economic situation. In today’s scientific research 
and political discourse in Latvia, culture is considered an area comprising features that create the 
national originality and foster development of the nation. It unites and consolidates society for creating 
new economic, social, and cultural values that are also valued and recognised in the world. The 
Sustainable Development Strategy of Latvia 2030 defines the development of Latvian cultural space as 
one of the most important priorities [1], because the identity of a strong and creative nation is rooted in 
our unique, inherited and newly created material and spiritual values. 
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Culture and public cultural literacy are also considered a guarantee for security of countries, since only 
people respecting their national culture and understanding peculiarities of other cultures can be true 
patriots of their own country. A. Romanovska writes: “The role of cultural education in modern society is 
extremely important: it affects the formation of personality, creates awareness of ethical and moral 
values, teaches tolerance, participation, and understanding characteristic features of other cultures; it 
helps to create an identity.” [2] Policy documents indicate that particular attention should be paid to 
cultural education of young people, as this section of society will shape the future of the country. Cultural 
literacy and cultural participation serve as a basis for development of civic participation [3], which, 
according to statistical data, is relatively low in Latvia. [4] Youth’s participation in various cultural events 
is considered one of the types of cultural education. The right to participate in cultural life is a universal 
human right enshrined in the Universal Declaration of Human Rights, which states that “Everyone has 
the right to freely participate in the cultural life of the community, to enjoy the arts and to share its 
scientific advancement and its benefits.” [5] 

Measures to promote cultural participation contribute to the enhancement of the active civic position and 
to the development of democracy. The peculiarities of young people’s personalities, i.e. their character, 
interests, etc, are important factors that determine and regulate their participation. Researchers into 
participation believe that self-organisation and purposeful engagement in various associations is an 
essential path to the development of participation. [6] 

The purpose of the study is to analyse how to promote not only young people’s cultural participation, 
but also their civic engagement when implementing events for the cultural participation of young people. 
The experience analysis presented in this paper is part of a broader H2020 collaborative research 
project called “Cultural Heritage and Identities of Europe’s Future” (CHIEF, Agreement No.  770464)  
about how young people engage with the meanings and forms of European cultural heritage in various 
educational contexts, e.g. school, civil society, family, peer groups, and heritage sites, and whether this 
engagement leads to an increase in their cultural literacy. 

2 METHODOLOGY 
The focus of the international CHIEF project is investigation of young people’s cultural understanding 
and cultural participation. Over the period of three years (2018–2021), during which quantitative and 
qualitative research was carried out among young people and experts in formal and informal educational 
organisations, as well as in families and heritage sites, data revealing the types of cultural activities and 
phenomena relevant to young people and the factors shaping their cultural understanding and identity 
were obtained. Cultural policy documents, educational standards, expert opinions and the results of 
previous studies on young people’s cultural identity were used in the field study.  

Involvement of young people in cultural activities, promoting their active cultural and social participation 
constituted an important part of the project. As one of these mechanisms, young people were invited to 
create a stakeholders’ collaborative mini-project on the topic of their choice. Young people were also 
offered to choose the format of the mini-project. Implementation of stakeholders’ collaborative project 
results from collaborative initiatives between policymakers and civil society organisations targeting 
young people’s cultural practices and participation in policymaking process. The short-term objective of 
the project is to set an example of collaboration between local youth and stakeholders through 
enhancing youth cultural participation and developing more inclusive cultural practices. The long-term 
objective of the project is to facilitate interest of young people and the general public in current cultural 
topics via strengthening intercultural communication, tolerance and knowledge of ethnic minorities about 
Latvian cultural peculiarities. The project task is to create and distribute podcasts focusing on subjects 
that are topical to young people and that are linked to the promotion of intercultural dialogue.  

The mini-project was developed and implemented in a step-by-step manner, starting with the first 
meeting of Multistakeholder Partnership (MSP) held in June 2019; the mini-project ended in September 
2020. Project participants were young people and stakeholders (policymakers, culture professionals, 
education practitioners, youth professionals). The theme of the project was determined by the 
peculiarities of regional culture. The project idea emerged as a result of collaboration between youth 
and stakeholders, taking into account the data on the peculiarities of young people’s cultural literacy and 
topical issues. These data were derived from studies carried out within the framework of CHIEF project.  
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3 RESULTS 

3.1 CHIEF Project research results which influenced the mini-project 
development 

Young people’s cultural interests vary greatly. According to experts and young people themselves, 
cultural interests and participation in certain cultural events are important factors determining young 
people’s cultural diversity. National, ethnic or religious aspects were not mentioned as a form of 
differences. However, they influence young people’s understanding of cultural diversity indirectly, since 
the above aspects forge a cultural identity and determine participation in specific cultural activities with 
national, ethnic, religious or other orientations. Cultural diversity is perceived as an interesting and 
positive feature of society. Young people are predominantly open to traditions of other cultures and 
people practising them, they are tolerant towards the unknown and ready to explore it. However, a little 
prejudice against particular ethnic or social groups, e.g. the Roma and immigrants, still exists. [7], [8] 

One of the most difficult issues discussed in the context of the study is the sense of young people’s 
belonging to a particular space, since the sense of belonging develops through familiarising oneself with 
culture and active engagement in cultural developments. When analysing belonging as one of the most 
significant factors shaping identity, the data obtained from youth in Latvia led to the following 
conclusions:  

a) the local, regional and national belonging is stronger than the global or European one; 
b) the identity of ethnic minorities and belonging to the State of Latvia and Europe develop into a 

multiple or hybrid identity as a result of interaction between various cultures;  
c) the preservation of the traditional (local, ethnic, national) culture is important for young people; 
d) young people’s cultural literacy and the sense of belonging vary between the capital and other 

parts of Latvia. 

The words Europe and European are associated by young people with the European Union or a 
particular geographical space. They have difficulties in seeing the commonality of culture in Europe, 
quite the reverse, they see cultural diversity in Europe. The sense of belonging is strengthened by a 
number of shared European values, which are also important in Latvia: democracy, tolerance and 
cultural diversity. Acknowledging Latvia’s affiliation with the European cultural environment, young 
people recognise their own, being residents of Latvia, belonging to the European cultural environment.  

When assessing various sources of obtaining cultural information, young people acknowledge that they 
have acquired most of their knowledge and skills at school through the formal curriculum and 
participation in various activities. However, there are still disparities between certain social groups, e.g. 
Old Believer youth mentions the family and the religious community as the most significant sources of 
culture learning. The Internet is also a major source of information helping young people to acquire 
cultural literacy.  

Young people approach culture in practical rather than theoretical terms, as they experience it and 
willingly engage in cultural activities. The cultural participation depends on the sources through which 
young people obtain information. It might seem that the opportunities provided by the Internet (lots of 
easily-accessible information on cultural events) increase young people’s cultural participation. The 
intensity of the interviewees’ cultural engagement was driven by various motives: this could be career- 
or interest-related (volunteering in various cultural organisations and events) or socially-determined 
through family influence (the result of parents’ targeted action) or school initiatives (observations suggest 
that the young people who attend schools offering more extracurricular activities are more active in the 
field of culture). According to the interview data, in parallel with the availability of information, young 
people face serious obstacles hindering their cultural participation: little free time, financial constraints, 
the opportunity does not suit their interests, etc. Barriers to the interviewees’ engagement in culture 
included: dismissive attitude (culture is not a priority), limited possibilities (the place of residence is 
distant from the locations where cultural activities take place) and lack of information (information about 
cultural activities does not reach young people). 

3.2 Mini-project Implementation 
Young people were aware of the need defined in Latvian policy documents to strengthen the sense of 
young people’s belonging to the State of Latvia in Latgale region, particularly in Daugavpils. Therefore, 
they proposed to create podcasts together with stakeholders about current cultural topics of Latvia youth 
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would be interested in. A small group of those interested (3-5 participants) composed of local youth, 
non-academic stakeholders and representatives of academia was involved in choosing the thematic 
focus of each podcast and in its recording. Podcasts are dedicated to culture of ethnic and religious 
minorities (Poles, Old Believers, Jews, etc.) in the context of Latvian culture, the Latvian language, 
enhancement of young people’s civic and cultural participation.  

The project implementation involves two stages: the idea generation phase and that of implementation. 
The phase of project idea generation determined not only the choice of a certain project idea but also 
made young people aware of the fact that they can be listened to and can engage actively in addressing 
social problems together with other stakeholders. The project idea developed gradually, starting with 
the first Multistakeholder Partnership (MSP) meeting held in June 2019 with participation of 
policymakers, cultural professionals, education practitioners, youth professionals, project researchers 
and local youth. The young people, who participated in the first MSP, as well as in generation and 
development of the mini project idea, were engaged in various CHIEF project work packages (WPs), 
i.e. WP 2, WP4 and WP7. Some of them took part in all project activities – from project development to 
its outcome, others engaged in particular project stages to carry out certain activities.  

It was mainly young people themselves who implemented the project in close consultation with particular 
stakeholders and in collaboration with researchers of the CHIEF project. To achieve a quality outcome, 
young people raised additional funding by submitting the project proposal to the local government. This 
funding was necessary to involve a professional cameraman and cover costs of editing the recorded 
material. Young people, who were not involved as interviewees in a WP but took interest in engaging in 
the project following the generation of idea, participated in the project implementation. 

The podcast themes were determined by peculiarities of regional culture, i.e. the multicultural 
environment of the city and district of Daugavpils (in Daugavpils, there are 49.0% Russians, 19.9% 
Latvians, 13.5% Poles, 7.6% Belarusians, 1.9% Ukrainians, 0.9% Lithuanians, 0.4% Roma and 6.8% 
other nationalities). In the district of Daugavpils (excluding the city of Daugavpils), there are 42.1% 
Russians, 33.5% Latvians, 12.6% Poles, 6.5% Belarusians, 1.4% Ukrainians and 3.9% other 
nationalities) [9]. The district needs strengthening the intercultural dialogue, awareness of youth and the 
public of the peculiarities and topical issues of Latvian ethnic culture. The young people acknowledge 
that: “We’re very different, we speak different languages, we have different interests, but we have 
something in common” (Ramona, student). “I, for example, am very interested in our local culture. I’m 
Polish to some extent, but I like Latgalian and Latvian cultures, and I want to know more about them. 
But I want to link the local with the global, so that our themes were interesting to many people” (Sandis, 
student). The need to strengthen belonging of Latgale inhabitants, youth in particular, to Latvia is 
identified in the key national policy documents, and the young people interviewed in various WPs are 
also aware of it. Given the ethnic composition of Daugavpils, a decision was made to create podcasts 
in Russian. A small group of those interested (3-5 participants) composed of local youth, non-academic 
stakeholders and representatives of academia was involved in choosing the thematic focus of each 
podcast and its recording. The created podcasts deal with the following themes: ethnic and religious 
minorities (Poles, Old Believers, Jews, etc.) in the context of Latvian culture, development and 
sustainability of the Latvian language, enhancement of young people’s civic and cultural participation 
through engagement in interest groups (e.g. mind games underpinning successful socialisation and 
career development).  

Project results: 

a) Five podcasts addressing topical cultural themes important for local youth and the public at large 
were created. They are being edited and will be distributed to cultural and educational 
institutions of Daugavpils local government and posted on social networks.  

b) The podcasts will enhance cultural literacy within local communities identified in the course of 
the case study research. 

c) Young people developed their intercultural communication skills, established useful contacts 
and gained knowledge of project development and implementation. 

d) Collaboration among representatives of academia, youth, policymakers, cultural and youth 
professionals, as well as education staff has been strengthened. 

e) Young people acquired new knowledge of cultural literacy challenges and how to respond to 
them from the perspective of stakeholders. 

f) The project serves as a platform for further collaboration among youth, policymakers, cultural 
and youth professionals, education staff and representatives of academia. 
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g) Young people were aware of being active members of society, they strengthened their civic 
responsibility, were aware of the possibility to take an active part in the process of policymaking.  

The project has proved effective, as is evident from the positive feedback on collaboration and project 
results provided by the young people and stakeholders engaged in the project. “Yes, it was difficult, but 
I enjoyed it” (Marta, student). “It’s easier to talk to one person only. We had an exchange of views. Ping-
pong. We forgot about the recording and enjoyed ourselves” (Vadims, student). “I think it was useful 
both for me and young people” (Irina, stakeholder).  Sustainability of the project idea is supported by the 
following facts: (1) young people, who initially did not participate in any of the CHIEF project WPs, were 
willing to engage in the project; and (2) young people are willing to continue creating podcasts about 
current cultural topics of Latvia independently following the implementation of the CHIEF project 
activities and focus on issues important and interesting for young audience.  

4 CONCLUSIONS 
The research results revealed that cultural education of young people is high on the agenda of policy 
making in Latvia. However, several shortcomings still exist in the implementation of cultural education 
policy and enhancement of youth cultural participation. They are driven by the availability of cultural 
sites and activities, as well as by youth interest in them. Young people mention barriers to cultural 
participation and confirm their willingness to take an active part in shaping the cultural education policy 
and promotion of cultural participation. 

The mini-project resulted in a successful example of collaboration between local youth and stakeholders 
which helped enhance youth cultural and civic participation and develop more inclusive cultural 
practices. Young people developed soft skills necessary in their future lives, acquired new knowledge 
and promoted public interest in current cultural topics, strengthening intercultural dialogue and tolerance. 

Young people engaged in the project with great interest and acknowledged the major role it played in 
their professional development and socialisation, as well as its importance for society as a whole. Young 
people belonging to various ethnic and social groups developed their collaboration skills when agreeing 
on common podcast themes. They also drew valuable information regarding project development 
possibilities in Daugavpils local government and elsewhere, as well as established the necessary 
contacts with stakeholders representing various fields. Sustainability of the project idea is supported by 
the fact that young people are willing to continue creating podcasts about current cultural topics of Latvia 
independently following the implementation of the CHIEF project activities and focus on issues important 
and interesting for young audience. The project demonstrates the practical implementation of an 
effective communication model between stakeholders on issues of young people’s cultural participation, 
socialisation and intercultural communication relevant to local communities.  
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PRINCIPLES AND FUNCTIONS IN PROFESSIONAL ETHICS AND 
DEONTOLOGY 

I. Scheau, D. Opris 
University of Alba Iulia (ROMANIA) 

Abstract 
This paper aims to analyze the problem of the principles and functions of professional ethics and 
deontology that contribute to the formation of good professional conduct. The paper consists of two 
parts: 

• a theoretical  one: that presents the principles of ethics: the principle of respecting autonomy, the 
principle of doing good, the principle of not doing evil, the principle of justice / equity, the principle 
of respecting dignity, the principle of integrity and the principle of respecting and protecting 
vulnerabilities; the functions of ethics: cognitive, normative, persuasive and educational; and the 
principles of professional ethics: the principle of independence, the principle of impartiality, the 
principle of integrity, the principle of decency and fairness, the principle of equality and the 
principle of competence and effort. 

• a practical part: which presents the results of a research carried out between February and March 
2021 and attended by students of the University of Alba Iulia, specialization Pedagogy of Primary 
and Preschool Education, both full-time education and at distance education. In this research, the 
problem of basic principles was followed, both in ethics and in professional deontology. The 
proposed hypothesis was: the use of the principles of professional ethics and deontology, within 
the activity of the professional, it contributes to his good conduct in relation to the beneficiary of 
his activity. 

A number of 139 students of University of Alba Iulia took part in the research, 67 of which from full-time 
education and 72 from distance education. The research method used was the questionnaire applied to 
the people in the analyzed group. 

The aim of the research was to analyze the problem of basic principles, both in ethics and in professional 
ethics. The objectives of the research are: to identify the role of ethical principles in substantiating it as 
a science, to identify the main ethical functions, considered important in ethical education, to specify the 
principles of professional ethics and their role in governing professional activity, including education. 

For the development of the research, the following hypothesis was formulated: the use of the principles 
of professional ethics and deontology, within the activity of the professional, contributes to his good 
conduct in relation to the beneficiary of his activity. 

The research results are presented taking into account the two major components pursued: the role of 
ethical principles and the role of deontological principles in the professional activity of the teacher. 
Regarding the role of ethical principles, we can specify that 69.06% of the respondents consider that 
they are sufficient for the ethical training of future teachers. 

Keywords: ethics, deontology, ethical principles, ethical functions, deontological principles. 

1 INTRODUCTION  
Any science or scientific field is personalized through a series of its own characteristics, such as: the 
object of study, its own history and the principles on which it operates. 

Accepting the idea that ethics is a science[1], [2] we can say that it has: its own object of study identified 
in the moral behavior of the individual; a history of its own, largely superimposed on the history of general 
philosophy; a number of its own principles such as the principle of equality before the rules and the 
principle of clarity and clarification. 

Analyzing the issue of ethical principles, Mircea Leabu argues that there are seven principles of ethics, 
namely: the principle of respect for autonomy, the principle of doing good, the principle of doing no harm, 
the principle of justice / equity, the principle of respect for dignity, the principle of integrity and the 
principle of respect and protection of vulnerabilities. "The principle of autonomous behavior and respect 
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for autonomy was introduced by Kant and says that we must all enjoy the freedom of decision related 
to our actions, but we must also take responsibility for these decisions. The principle of doing good 
should mean creating a state of well-being for both the one who acts and the beneficiary of the action. 
It is moral to want to do good and you have every right to enjoy the good done. But we are not always 
able to do good, so a related but irreplaceable moral duty is to avoid doing evil. The principles of justice 
and respect for dignity are basic principles of social relations that aim at the state's relationship with the 
individual. The non-discriminatory attitude, in all respects, must be cultivated, and this leads to respect 
for the principle of respect for dignity. Finally, the principle of respecting and protecting vulnerability is 
gaining more and more emphasis, because based on reality, it also targets system vulnerabilities‟ [3]. 

Along with the principles of ethics, specialists also address the issue of the functions of ethics [4], 
claiming that ethics has the following functions: cognitive, normative, persuasive and educational. 
Analyzing the ethical functions in the work Ethics and human conduct V. Capcelea claims that: 

"The cognitive function is the main function, in the sense that the other functions depend on its 
realization. This function can be performed on three successive stages: descriptive (systematization of 
moral data), analytical-synthetic (analysis of internal and external connections of various moral 
phenomena) and explanatory (development of causal factors or generators of morality). 

The normative or axiological function does not reside in the creation of norms, since the moral norms 
cannot be decreed, as the legal norms are decreed by the legislator, they crystallize in the real life of 
the collectivities. 

The persuasive function is a function of persuasion. 

The educational function has been revealed since antiquity by Plato and Aristotle. The formative 
possibilities of ethics are real, being, at the same time, limited, because they are conditioned by a series 
of extrinsic and contextual factors, or intrinsic to the ethical discourse‟ [5, pp.45-48]. 

Professional ethics is a term introduced by Jeremy Bentham to mark the rules governing the relationship 
between a professional category and the beneficiaries of the services provided by them. Moreover, the 
specialists in professional deontology [6], [7] claim that this is a “rule-based ethic” that analyzes both the 
human behavior as a whole and the behavior of the professional when carrying out his profession. 
"Deontology is, in a broad sense, a branch of ethics that deals with the study of moral duty, and in a 
narrow sense, a discipline of interference between morality and law, having as object the normalization 
of professional conduct, relations between persons who exercise a profession and their relations with 
the recipients of the exercise of that profession and with third parties‟ [8, p.19]. 

Approaching the issue of professional ethics in the legal field, specialists identify three principles that 
govern this activity, principles that are useful for professional ethics, regardless of the field of activity 
that it manages. These principles are: 

1 “The principle of independence. Independence is not an end in itself but a way to reach a 
necessary end of any society and one of the essential principles on which the rule of law is based. 

2 The principle of impartiality. Impartiality refers to the professional's ability to avoid the settlement 
of the dispute without the parties having been heard. Impartiality is a consequence of 
contradictory debates. 

3 The principle of integrity. Integrity is an explicit foundation of deontology and includes the 
institutional component seen as the need to maintain public trust in the professional, along with 
the individual, which consists of honor and honorability‟ [9, pp. 33-38]. 

Other specialists add to these principles others equally important for professional ethics [10], [11], [12], 
[13]: 

1 The principle of decency and fairness regarding the correct and honest behavior of the 
professional in relation to the beneficiary of the service provided. 

2 The principle of equality which aims at equal treatment by the professional of its beneficiaries, 
without discriminating between them according to: nationality, race, sex, religion, etc. 

3 The principle of competence and effort that requires the professional to carry out his activity at 
the highest professional standards. 

4 Six principles govern professional ethics and ethics, regardless of their scope, and therefore they 
also apply to the education professional [14], [15], [16]. 
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2 METHODOLOGY 
General information. The present research took place between February and March 2021, among the 
students of the University of Alba Iulia specialization Pedagogy of Primary and Preschool Education, 
both the form of full-time education and the form of distance learning. The research was attended by a 
number of 139 students of the University of Alba Iulia, of which 67 from full-time education and 72 from 
distance education. The questionnaire method was used as a research method, being applied to the 
people in the analyzed group. 

The purpose, objectives and hypotheses of the research. The aim of the research was to analyze the 
problem of basic principles, both in ethics and in professional ethics [17], [18]. The objectives of the 
research are: 

• to identify the role of ethical principles in substantiating it as a science, 
• identify the main ethical functions considered important in ethical education, 

• specify the principles of professional ethics and their role in governing the work of the 
professional, including education. 

The following hypothesis was formulated for the research: the use of the principles of professional ethics 
and deontology, within the activity of the professional, contributes to his good conduct in relation to the 
beneficiary of his activity. 

Research methodology. In accordance with the purpose and objectives of the research, the research 
method, the questionnaire, was chosen. It was applied to the persons in the target group in order to 
identify the information necessary to confirm or refute the proposed hypothesis. 

3 RESULTS 
The first item of the questionnaire asked the respondents to refer to the seven principles of ethics: the 
principle of respecting autonomy (P1), the principle of doing good (P2), the principle of not doing evil 
(P3), the principle of justice / equity (P4), the principle of respecting dignity P5), the principle of integrity 
(P6) and the principle of respecting and protecting vulnerabilities (P7), and to specify the importance 
assigned to them in the ethical training of the future teacher. The centralizing situation is as follows: 

 
Figure 1. The importance of ethical principles. 

It is found that all the principles are considered very important in the ethical training of the teacher 
because most of the options are positioned here. The differences between the principles are only 
quantitative in terms of the number of responses received (from 114 for the P5 principle to 78 for the P7 
principle), as highlighted in the table above. 
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The next item of the questionnaire raised the issue of replacing these fundamental ethical principles with 
modern ones, considered more useful in the ethical training of future teachers. Contrary to our 
expectations, which we expected to dominate the affirmative answers, the situation indicates a reversal 
in the case of students who, in proportion of 69.06%, argued that they should not be replaced. In fact, 
the situation of the answers to this item can be seen in the following graph. 

 
Figure 2. Replacing ethical principles. 

Those who responded positively to the previous item were asked to specify what other ethical principles 
would replace the fundamental ethical principles presented. Students consider that these principles are: 
the principle of equal opportunities, the principle of fairness, the principle of respect and tolerance, the 
principle of responsibility, the principle of impartiality, the principle of empathy. 

Those who responded negatively to the previous item were asked to specify why they consider that they 
are sufficient for a good ethical training of future teachers. Thus, the majority of respondents (75%) 
claimed that they are sufficient for the ethical training of future teachers, without bringing any other 
arguments. Among the other answers received, we must mention: they respect human rights, they are 
based on mutual respect and trust, they represent the essential issues to be pursued, they are adapted 
according to the profession, they are the most important. 

The third item of the questionnaire asked students to classify the functions of ethics - cognitive, 
normative, persuasive and educational - according to their importance in the ethical and deontological 
training of teachers. The centralized situation is as follows: 

Table 1. Functions of ethics. 

Cognitive 211 (1) 

Regulation 413 (3) 

Persuasive 470 (4) 

Educational 269 (2) 

There is a gap created between the cognitive and educational functions of ethics - seen as very 
important - and its normative and persuasive functions - seen as less important. Remarkable is the fact 
that the cognitive function of ethics is the most important, this being in accordance with the theory that 
this ethical function is fundamental, the others depending on it. 

The fourth item of the questionnaire asked students to relate to the six principles of professional ethics: 
the principle of independence (P1), the principle of impartiality (P2), the principle of integrity (P3), the 
principle of decency and fairness (P4), the principle of equality (P5), the principle of competence and 
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effort (P6), and to specify the importance assigned to them in the deontological training of the future 
teacher. The centralized situation is as follows: 

 
Figure 3. The importance of deontological principles. 

It is found that all the principles of professional ethics are considered very important or important, most 
of the students' answers being positioned here. In fact, for the other three steps of the assessment scale, 
only 35 answers were identified in total. Analyzing qualitatively these answers we notice the special 
importance attributed to the principle of equality (P5) and the principle of decency and fairness (P4) 
located first in the students' options. 

According to the approach from the analysis of ethical principles, the next item of the questionnaire 
posed the problem of replacing these principles of professional deontology with more important ones, 
considered more useful in the deontological training of future teachers. As in the case of ethical 
principles, here too the share of students' answers is on the negative component because 71.22% of 
students claim that they should not be replaced. The situation of the answers to this item can be seen 
in the following graph: 

 
Figure 4. Replacing deontological principles. 

Those who responded positively to the previous item were asked to specify what other current principles 
would replace the principles of professional ethics. Students consider that these principles are mainly 
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the ethical principles specified in the first part of the questionnaire. This highlights the fact that we are 
talking about professional ethics and deontology, which means that both the principles of ethics and the 
principles of professional ethics are very important in the training of future teachers. In addition to the 
principles of ethics, the students also referred to the principles: moral education, education and 
responsibility. 

Those who responded negatively to the previous item were asked to specify why they consider that they 
are sufficient for a good deontological training of future teachers. Thus, the majority of respondents 
(64.64%) claimed that they are sufficient for the deontological training of future teachers, without bringing 
other arguments. Among the other answers received, we must mention: they are the essential ones for 
carrying out the professional activity, they are current, they are in accordance with the social norms, 
they touch the most important aspects of the professional deontology. 

The last item of the questionnaire asked the students to specify whether the current society can impose 
changes in the field of professional ethics and deontology. This time the share of answers was 
affirmative, 77.69% saying that it can impose changes on professional ethics and deontology, while 
22.31% say that the current society cannot impose changes in this area. 

Those who argued that today's society can impose changes in the field of professional ethics and 
deontology were asked to give examples of situations that may require changes. Among the answers 
received are changes that may occur due to developments in the field, which proves that ethics and 
professional ethics is a living science that can change when society demands it. The other answers 
suggest the following: completion with the principle of professional responsibility, imposing a distinction 
between deontological norms and those of moral-civic conduct, their correlation with European 
standards in the field, the influence of the political factor. 

Those who argued that today's society cannot impose changes in the field of professional ethics and 
deontology were asked to argue why it could not do so. The answer is obvious: there is no point in 
making changes because no one complies with these provisions anyway. We do not know if this answer 
reflects reality and that is why we believe that it should be studied in detail, through another detailed 
research. Among the other answers received we mention: to take into account the particularities of each 
person, to make a code of ethics at the level of each institution according to its specificity, sanctioning 
disciplinary offenses when they occur, not to be ignored in order not to be taken over and other 
professionals.  

4 CONCLUSIONS 
Following the research carried out, the next conclusions can be drawn: 

1 The issue of professional ethics and deontology is a topical one; 
2 Both the principles of ethics and the principles of professional ethics are very important in the 

training of future professionals in the field of education; 
3 The principles of professional ethics and deontology are sufficient to carry out a good professional 

activity but, when required by society, they must be modified in order to remain current. 
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DETERMINING FACTORS IN THE FORMATION OF THE GROUP OF 
FRIENDS FOR HIGH SCHOOL STUDENTS 

I. Scheau, D. Opris 
University of Alba Iulia (ROMANIA) 

Abstract 
Research in the field of Educational Sciences shows the positive role of social relations in the 
psychological and educational development of students. It is known that during high school friendships 
crystallize, teenagers form groups of friends of different extensions. We started our research from the 
fact that lasting friendship is formed in the narrow group of friends, within which, over time, high school 
students understand what true friendship means.  

This paper analyzes the factors that determine the extension of the group of friends, but also the duration 
of a friendship, from the perspective of high school students. We administered a questionnaire to a 
group of students on the basis of which we conducted a series of analyzes. The extension of the group 
of friends was analyzed on two levels: groups of friends under 10 members, respectively groups over 
10 members. The research data led us to the following main conclusions: girls prefer smaller groups of 
friends (60.40%), compared to boys who prefer large groups of friends (69.16%). It is also noted that 
more than 60% of the students in the lower cycle of high school (9th and 10th grades), tend to be part 
of large groups of friends. In the 11th grade, a balance between large and smaller groups is observed, 
and in the 12th grade, at the end of high school, the clear option for small groups is recorded in more 
than two-thirds of respondents (66.14%).  

The level of training, namely the personal school expectations, is a factor that influences the extension 
of the group. Students with low levels of education tend to enter large groups (67.42%). The same thing 
happens to those with low expectations in terms of the level of education they are aiming for: about 60% 
of students who want to attend only the courses of a high school or vocational schools have large groups 
of friends. Starting from the need for socialization of students, we wanted to find out if there is a 
relationship between group extension and family extension. The data show us an inverse proportionality 
between the family extension and the extension of the group of friends: children with small families (in 
which there are no more than 2 children) are predominantly part of large groups of friends.  

The research shows that there are also no differences depending on the residence environment of the 
respondents (urban or rural environment). It is also found that high school students from functional 
families prefer large groups of friends. 

Keywords: education, personal development, friends, students, family. 

1 INTRODUCTION 
Recent research shows that one of the main topics of discussion among teenagers is related to the 
extension of the group of friends they belong to or want to be part of during high school. This fact shows, 
on the one hand, the importance of friendship as an interpersonal relationship, and on the other hand, 
the need of teenagers for confirmation or recognition in different groups and in different social and 
educational contexts of their own values. 

The dynamics of the group of friends is influenced by several factors, the family and the school being 
very important ones [1], [2]. The transition from the secondary school to high school often leads to the 
change of the group of classmates for those who attend the high school courses in another locality; this 
educational context also leads to the change of the group of teenagers with whom they go to school 
together [3]. Research shows that many of the values that defined a person and his relationships with 
others, including teachers and colleagues, in the first part of schooling, change significantly in teenage, 
during high school. 

The literature in the field of sciences of education shows the positive role of social relations in the 
psychological and educational development of students [4], [5]. It is known that the friendship between 
young people crystallizes during high school, they form groups of friends having a different extension 
[6], [7], [8], [9] depending on factors such as: the type of social environment in which they live, the values 
and the number of family members in which they live, the positive-educational value of the school 
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climate, the type and the value of the extracurricular educational activities in which they participate [10], 
[11]. 

2 METHODOLOGY 
We consider a real challenge for the sciences of education to identify and capitalize the stages in which 
students form small and stable groups of friends, in different formal and non-formal contexts [12], [13] 
[14]. We start from the idea that a true friendship is made with a small group of friends and crystallizes 
over time, and this path also depends on how teenagers understand what true friendship means. 

Starting from the students' need to socialize, we wanted to find out if there is a relationship between the 
extension of the group and the extension of the family [15], [16], [17], [18], [19]. We are also interested 
in the relationship between the extension of the family and the extension of the group of friends, in order 
to observe especially the number of friends declared by the children from small families (less than 3 
children), respectively if they are part of large groups of friends. 

Another aspect that was the subject of this investigative approach was related to the way in which the 
girls look at building a group of friends, if there is a time when they outline their group of friends. We 
wanted to know if the level of training and education helps to form a group of friends. Another aspect of 
the research was to determine the relationship between the teenagers` interest in their integrating into 
large groups of friends and the number of members of their families. 

Often, the friendships from secondary school do not stand the test of time, so our research seeks to 
answer this question: How is influenced the extension of the group of friends, in the case of teenagers, 
by factors such as gender, class, level of training, expected level of education, family type, family 
extension? 

We administered a questionnaire to a sample of over 1000 high school students from Romania and we 
performed a series of analyzes starting from the question of our research, based on the answers. The 
extension of the group of friends was analyzed on two levels: groups under 10 members and groups 
over 10 members. The presented research data also highlights the differences between the percentages 
obtained for groups with an extension of more than 10 members and those for groups with less than 10 
members (Diff.). 

3 RESULTS 
The analysis of the answers according to the gender of the respondents was summarized by us in table 
1, which also includes the differences between the percentages of the two extensions of friends. 

Table 1. Extension of the group of friends according to the gender of the respondents. 

No. friends 
Gender 

< 10 > 10 Diff. 

Girls 60,40 39,60 - 20,8 

Boys 30,81 69,16 38,35 

The analysis of the data shows that almost two thirds of girls (60.40%) prefer smaller groups of friends. 
In contrast, over two-thirds of boys (69.16%) are part of groups with more than 10 members. 

From our point of view, this fact can also be attributed to the earlier maturation of the girls, to the earlier 
crystallization of the notion of authentic friendship. The fact that boys prefer large groups of friends in 
such a high percentage may be due to their greater need for a certain status to be recognized by as 
many people as possible, but also a greater dynamic within group, fact evidenced by other research, 
which shows that the duration of a friendship among boys is shorter than in the case of girls. Another 
reason for the different gender option related to the interest in integrating into large groups of friends is 
the different way for boys to deal with age-specific challenges that a larger group of friends can 
permanent offer a stronger support. The most stable friendships last for three years, in the case of the 
teenagers in our sample, without being in this case a significant difference based on gender.  

Another analysis considered the relationship between the extension of the group of friends and the class 
to which the students belong. The data collected from the students' answers were synthesized in table 
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2, which also contains the difference between the two types of groups, based on which we made the 
distribution curves of the answers (fig.1). 

Table 2. Extension of the group of friends according to the class to which the respondents belong. 

No. friends 
Grade 

< 10 > 10 Diff. 

9th 39,78 60,22 20,44 

10th 34,51 65,49 16,18 

11th 50,68 49,31 - 1,37 

12th 66,14 33,86 - 32,28 

 
Figure 1. The extension of the group of friends, according to the class to which the respondents belong. 

The data of research show that the students from lower high school, grades 9 and 10, prefer large 
groups, in percentages over 60%. This is justified firstly by the change of the group of colleagues, in 
most situations, due to access to another level of education. At this age, students choose their friends 
from classmates. They are still at an age when the distinctions between collegiality and friendship are 
not very clear. With the passing of the years, there is a diminution of the differences in the two types of 
elections for the respondents from the 11th grade (Diff. = - 1.37), so that for the 12th grade students the 
trend is clearly outlined to small groups for one-third of students. At the students` age from the final year 
of high school (18-19 years old), the friendships have largely passed the test of time. 

The distribution curves of the results (Fig.1) reveal the significant decrease of belonging to large groups 
of friends, in the case of students from the upper high school, highlighted and doubled by the increasing 
preference for small groups. 

The students' school results are the complex result of some factors (for example, motivation for learning, 
residence environment, school level, etc.) but also causes for other factors (access to a particular 
school, changes in socio-cultural preferences). In our research we aimed to find out the relationship 
between the extension of the group and the level of training materialized by the students' averages in 
the school year before the questionnaire was administered, grouped by us on three levels: 5-6.99; 7-
8.99; 9-10. The data were entered in Table 3. 

Table 3. Extension of the group of friends according to the level of training. 

No. friends 
Average 

< 10 > 10 Diff. 

5-6,99 32,58 67,42 34,84 

7-8,99 45,11 54,89 9,78 

9-10 51,11 48,89 2,22 
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It is observed that a third of students with a low level of education prefer large groups of friends. The 
level for this option decreases by 20 percentage points as the level of school results increases. This 
shows us that the time allotted for maintaining relationships with a large number of people can be one 
of the causes for poorer school results of some students. 

For students with medium results, there is a difference of almost 10 percentage points between the 
preferences for the two types of groups of friends, and for students with a high level of education, the 
difference is statistically insignificant, which confirms that only in certain situations the involvement in 
very large groups of friends can negatively affect school results. 

Percentages close in value were obtained after analyzing the data according to the level of education 
expected by students (Table 4). 

Table 4. Extension of the group of friends according to the expected level of education. 

No. friends 

Level of education 
< 10 > 10 Diff. 

High school 39,22 60,78 21,56 

Postsecondary 41,37 58,63 17,26 

University 45,79 54,21 8,42 

Master`s degree 50,91 49,09 1,82 

Doctorate 48,43 51,56 3,13 

Larger groups of friends were preferred by students with low expectations in terms of the level of 
education they want to achieve, in fact high school and postsecondary school, in very close percentages: 
60.78% and 58.63%, respectively. For students who aim to graduate from a faculty (bachelor's degree), 
there is a difference between the percentages of the two types of groups close to the difference in the 
case of students with medium school results (8.42% compared to 9.78 %). Insignificant differences (less 
than 3%) and very close percentage values are found in the case of students who want to take master 
and doctoral courses, respectively, and in those with very good school results. 

 
Figure 2. Extension of the group of friends according to the expected level of education 

For high school students, the period of teenage is also marked by the deepening of the conflict between 
generations, of moving away from family values, sometimes seen as an obstacle in asserting their own 
personality. We aimed to find out in what way the type of family influences the size of the group of friends 
and we passed the data in table 5. 
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Table 5. Extension of the group of friends according to the type of family. 

No. friends 
Type of family 

< 10 > 10 Diff. 

Functional 45,60 54,39 8,79 

Dysfunctional 50 50 0 

We note that students from functional families have a greater openness to larger groups of friends, at a 
difference of 8.76% from those who prefer small groups. In the case of dysfunctional families, we have 
a perfect equality between students' preferences for the two types of groups of friends. 

We were also interested to see if the extension of the family influences the extension of the group of 
friends (Table 6). 

Table 6. Extension of the group of friends according to the extension of family.  

No. friends 
No. children 

< 10 > 10 Diff. 

1 44,81 55,19 10,38 

2 44,42 55,58 11,16 

3 51,21 48,79 - 2,42 

4 52,74 47,26 - 5,46 

> 5 52,63 47,37 - 5,26 

We notice positive differences of more than 10%, in the case of students from small families, with one 
or two children, being integrated into larger groups of friends. The differences are in favor of small groups 
of friends starting with families who have more than four children, but at values close to 5%. 

4 CONCLUSIONS 
The analysis of the data collected shows that the issue of the extension of the group of friends is 
complex, being significant differences between these teenagers. In the case of boys, there is a high 
interest for large groups of friends, while in the case of girls the share is for belonging to small groups. 

Depending on the class they belong to, high school students prefer large groups to early high school 
classes, and in the second part of these studies the options are significant for small groups of friends. 

For the analysis according to the level of education, the data show that respondents with better school 
results prefer small groups of friends and those with poorer results are interested in large groups of 
friends. 

In terms of aspirations for a higher level of education, larger groups of friends were an option for students 
with lower expectations in terms of the level of education they want to achieve, i.e. those who only aim 
to graduate from high school or a postsecondary. For the master's and doctoral level, the differences 
are statistically insignificant.  

The analysis of the data starting from the extension of the family to which the respondents belong 
indicates that the adolescents who are part of small families, with one or two children, prefer large groups 
of friends.  
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Abstract 
In Slovakia, university teaching at present takes place online due to the spread of the COVID-19 viral 
infection. The first interruption of classroom teaching and transition to online learning was in the summer 
semester of 2019/2020 from March 3rd, 2020 all the way to the examination period (subject exams also 
took place online). The second interruption and transition to online teaching occurred from the second 
week of the winter semester of 2020/2021, again all the way through to the examination period. Likewise, 
in the summer semester of 2020/2021, teaching takes place online, through MS Teams and the Moodle 
electronic teaching system. It is still not yet determined whether students in the summer semester of 
2020/2021 will complete at least part of the semester in the classroom, and whether it will be possible 
to conduct final examinations in person.  
The aim of this research and this publication is to find out, using the questionnaire method and the 
method of the planned experiment, whether the online method of teaching motivates students to 
supplement their learning through self-study. The research will include four subjects of the summer 
semester curriculum: Informatics, Mathematics, Production Equipment and Technologies in the Energy 
sector, and Evacuation of Persons, Animals and Things. The questionnaire method will be based on 
questions about the use of technical literature and the process of gaining relevant sources and new 
knowledge from online consultations with teachers of the subjects. The experimental method consists 
of comparing success of students in solving assignments, in-classroom exercises and tests that are 
voluntary against those that are included in the evaluation of the subject. The results also include a 
proposal for improving the motivation and increasing the level of knowledge of students in the respective 
subjects. 
Keywords: distance learning, COVID-19, motivation, online teaching. 

1 INTRODUCTION 
Universities are top educational, scientific and artistic institutions that have the exclusive right to provide 
higher education. University studies last 4 to 6 years, ending with a final state examination. In Slovakia, 
there are 20 public higher education institutions, 3 state higher education institutions and 13 private 
higher education institutions. [13] 

The University of Žilina in Žilina has been one of the leading educational and research institutions in 
Slovakia for more than 65 years. It has 7 faculties (Faculty of operation and economics of transport and 
communications, Faculty of civil engineering, Faculty of mechanical engineering, Faculty of electrical 
engineering and information technology, Faculty of management science and informatics, Faculty of 
security engineering, Faculty of humanities). The university also includes the following departments: 
Research Institute of Alpine Biology, Institute of Physical Education, Institute of Expert Research and 
Education, Center for Information and Communication Technologies, Institute of Lifelong Learning, 
Institute of Competitiveness and Innovation and Aviation Training and Education Center. At its seven 
faculties, the university currently educates almost 8,000 students in a total of 175 accredited study 
programs in all forms and degrees of university study. During its successful existence, it has become 
an alma mater for almost 84,000 graduates, well-trained professionals specializing mainly in 
transportation and technical industries, but also in management, marketing and the humanities. 

Faculty of security engineering is a faculty of management and technology. The Faculty educates 
university-educated specialists in the field of crisis management with an emphasis on the prevention 
and resolution of crisis situations in various spheres of the social, natural and economic environment. 
The basic task of the faculty is to provide university education and carry out scientific research activities 
within the accredited study programs of bachelor's, engineering and doctoral studies. The faculty creates 
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a space for lifelong learning and creative scientific research focused on research questions within the 
scope of the accredited study programs. 

1.1 Teaching during the COVID-19 crisis 
The COVID-19 pandemic, which hit Slovakia and the world in 2020, was a major challenge for the 
flexibility and quality of higher education. The need to adhere to physical distance and the rapid spread 
of the disease forced schools to switch to online learning, and later also online assessment. Slovakia is 
one of the countries in which the in-person form of teaching during the first and second waves of the 
COVID-19 crisis was significantly limited. 

Online teaching took place at the University of Žilina in the first wave in the period from March 10, 2020 
to July 10, 2020, including the period of evaluation (examinations) of students. The Student Council of 
Higher Education Institutions also responded to this situation by mapping the teaching situation during 
20-26 March 2020 using a survey about the course of online learning in individual study programs [1]. 
A total of 1130 respondents participated in the survey, representing 22 universities operating in Slovakia. 
The representation of UNIZA students was 4.7%. The results of this survey were positive: "A pandemic 
and the state of emergency have thwarted many of our plans, but it was still possible for our education 
to continue to function to a large extent." The next survey of the Students' Council of Higher Education 
Institutions, conducted in June 2020, aimed to examine the period of emergency measures during the 
first wave of the COVID-19 pandemic in terms of the quality of education, student awareness, and the 
ability of higher education institutions to respond flexibly. The information gathered helped students and 
teachers to responsibly prepare for the second wave of the pandemic. It pointed to the need to use 
teaching methods with a higher use of information technologies and digitization of teaching. 

The second wave of online teaching took place in the period from 6 October 2020 to 7 July 2021, 
affecting teaching in the winter and summer semesters. On 23 July 2020, the results of the survey - The 
Impact of COVID-19 on Students [2], using the questionnaire method conducted during 10-22 June 
2020 were published. The survey results set out the following main positives: a) on the part of students 
there are practically no technical barriers to the use of e-learning tools; b) universities, despite the 
difficulties, were able to adapt to the emergency; c) E-learning proved to be a powerful tool for education; 
d) it is viable to switch to a combined teaching method; e) for some students - especially from a stable 
background, the COVID-19 period was a time for rest and relaxation, during which they had the 
opportunity to devote themselves thoroughly to their studies. The survey also showed the pitfalls of this 
type of teaching. Weaknesses in providing technical support for teachers and general education were 
pointed out. Large differences were also found at the level of individual subjects - successful transition 
to online teaching and good information sharing were thanks to individuals rather than institutional 
support. Fraud and unethical practices increased among students. Insufficient social security for 
students and also the impact of the decline in their income was reflected in satisfaction with their studies. 
Almost a third of the respondents experienced depression and anxiety, and half of the students 
experienced excessive stress. Similar findings are presented in sources [6], [7], [12]. 

2 METHODOLOGY 
The survey took place at the Faculty of Security Engineering of the University of Žilina in Žilina between 
March 29, 2021 and April 1, 2021 among first-year bachelor's students completing the class “Informatics 
2” in the summer semester of the academic year 2020/2021 and later between April 7, 2021 and April 
9, 2021 among more senior students. The questionnaire was placed in the Moodle electronic education 
system and students were asked to complete it voluntarily during the class. The survey was anonymous. 
The obtained results were subsequently validated using a structured interview with open-ended 
questions. In the structured interview, individual motivation factors were identified, especially those 
known causing reduction in motivation. An experiment was also carried out aimed to find out motivation 
of students who were interested in participating in optional activities. One of the activities was part of 
the course evaluation. Another served only to get feedback for the teacher and allowed students to self-
assess. 

As teachers, we were interested in the factors that affect the motivation of students to actively participate 
in the educational process and successfully pass all exams in a given academic year. Some similar 
factors were also mentioned in a survey of the Students' Council [2]. Based on our experience and 
literature (e.g., [3], [4], [5]) dealing with the impact of the COVID 19 crisis on individual participants in 
the educational process, we have established the following hypotheses: 
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Hypothesis 1: The following factors increase the motivation of students to actively participate in the 
educational process of the subject: 

- Positive relationship to the subject acquired at secondary school. 
- Higher level of knowledge of the subject acquired at secondary school. 
- Sufficient learning resources in the native language provided by the teacher. 
- Possibility of cooperation with classmates. 

Hypothesis 2: The motivation of students is increased by their belief that the subject also develops the 
following competencies: 

- the ability to learn, 
- the development of creative skills, 
- the ability to process information. 

Hypothesis 3: Students realized the key role of teachers in increasing their motivation to succeed. 
Hypothesis 4: Motivation is reduced by: 

- Fatigue caused by constantly concentrating on the computer display. 
- Lack of personal contact. 
- Distraction by non-study related activities. 

Hypothesis 5: Online learning has increased students' motivation to succeed. 

We tried to answer these hypotheses using survey among students. 

3 RESULTS 

3.1 Characteristics of survey participants 
The survey was attended by 127 students of the Faculty of Security Engineering, of which 104 
Bachelor's students (99 first year and 5 second year students) and 23 engineering students. The survey 
was attended by students of the Crisis management, Security management and Rescue services study 
programs. 

In the first part of the survey, we were interested in the secondary education of the participants. In 
Slovakia, the Matura (secondary school exit exam) in 2020 was done in a formal way, the grade was 
determined based on the student's results in a given subject during the entire course of their secondary 
school study. Two students had the Matura exam split between the years 2020 and 2019 and for this 
reason they passed part of the Matura exam in person (the standard way) and part of the exam formally. 
The results of the survey are presented in Table 1. 

Table 1. Year of graduation. 

 2020 2019 2018 2017 

Bachelor’s degree 79 19 6  

Engineering degree    23 

Due to the different volume of teaching of mathematics and computer science at secondary schools, we 
divided the individual schools at which our participants studied before entering university into 4 basic 
groups. We present the types of secondary schools and the numbers of students in Table 2. 
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Table 2. Number of graduates of the given type of secondary school. 

 Gymnasium 
(school) 

Technical 
school 

Business 
school 

Vocational 
school 

Number of Bachelor’s degree students 35 20 14 35 

Number of Engineering degree students 7 2 8 6 

In Slovakia, secondary school study is typically 4 years, and exceptionally (for example in bilingual 
schools) it is 5 years. Mathematics is part of the curriculum at all types of secondary schools, while 
computer science is taught at most secondary schools. Table 3 show the number of Bachelor’s degree 
students who took these two subjects at secondary school for a specific number of years (0 to 5). 

Table 3. The number of students taking the given subject for the specific number of years (0 to 5). 

 Number of years taking the subject in 
secondary school 

Subject / Years 0 1 2 3 4 5 

Informatics / Number of students 2 10 32 21 37 2 

Mathematics / Number of students 0 0 5 12 79 8 

The environment in which teaching takes place is also an important factor influencing motivation. The 
homogeneous environment of the in-classroom teaching splits during online teaching into the private 
space of the teacher and the private spaces of individual students. The availability of technical 
equipment and the quality of the internet connection also play an important role in online learning. 
Students and many teachers had to use their own computers during online classes, which caused large 
differences in the work environment. Table 4 provides information on type of technical equipment 
available to students. Table 5 summarizes availability of Internet connection. 

Table 4. Availability of computer technology. 

 Bachelor‘s 
degree 

Engineering 
degree 

student has their own computer 87 21 

student uses for learning about half of the time a mobile device due to the 
fact that several family members work on one computer in the family 17 2 

Table 5 Internet connection availability. 

 Bachelor‘s 
degree 

Engineering 
degree 

student considers the Internat connection in their household to be excellent 58 12 

student needs to solve occasional technical problems with the Internat connection 38 8 

students consider the Internet connection in their household to be problematic or 
unsatisfactory, which makes it very difficult for them to engage in online learning 

8 3 

At the time of online learning, access to book resources was limited. The libraries were closed or 
operated in a very limited regime. The brick-and-mortar shops were also closed. The research confirmed 
that students relied mainly on web search engines (47%), but a relatively large proportion (25%) relied 
on resources recommended by teachers in the Moodle e-learning system. This is very similar both in 
the Bachelor's and Engineering degree. The vast majority of students prefer sources of knowledge in 
their native language (98%). 
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Students evaluated the development of their competencies in the investigated subjects. The results of 
their evaluation are summarized in Table 6. Students evaluated the role of the teacher with a 5-point 
scale. The highest score (5) expresses that the student agreed with the statement 100%. Students of 
the Engineering degree evaluated the development of competencies with higher average marks. 

Table 6. Average assessment of competence development. 

 Informatics Mathematics 
Production 

Equipment and 
Technologies in the 

Energy sector 

Evacuation of 
Persons, 

Animals and 
Things 

“The subject develops the ability to 
acquire knowledge through self-study” 3.4 2.8 4.5 4.15 

“The subject develops the ability to learn” 3.0 2.9 3.7 3.85 

“The subject develops creative thinking” 3.2 2.7 3.7 3.85 

“The subject develops the ability to 
process information” 3.5 2.8 4.3 4.00 

The decisive factor in teaching is the teacher. An integral aspect of their personality is their positive 
attitude, their ability to compromise. Students’ cognitive needs can be increased, for example, by 
problem-based learning or by relating the subject to students’ experiences. Social needs are met by 
leading students, creating a pleasant, stimulating and creative atmosphere. The teacher can motivate 
students by: 

- educational content, 
- method and organization of teaching, 
- their own interest in the subject and teaching, 
- explanations of the use of methods by which students can learn the curriculum, 
- students’ performance appraisals. 

In the survey, students evaluated the role of the teacher on a 5-point scale. The results of their evaluation 
are summarized in Table 7. The highest evaluation (5) expresses that the student agrees with the 
statement 100%. 

Table 7. Evaluation of the teacher's role. 

 
Informatics Mathematics 

Production 
Equipment and 

Technologies in the 
Energy sector 

Evacuation of 
Persons, 

Animals and 
Things 

“The teacher creates a motivating 
environment” 4.0 3.6 5 4.3 

“The teacher creates a friendly 
environment” 4.3 3.9 5 4.5 

“The teacher encourages students to be 
independent in acquiring knowledge” 4.1 3.8 4.8 4.5 

“The teacher likes to teach” 4.2 4.2 5 4.5 

4 HYPOTHESIS EVALUATION 
ª Hypothesis 1 
To verify Hypothesis 1, we examined which of the aforementioned factors increase the motivation of 
students to actively participate in the educational process of the subject. Students could mark more than 
one answer to this question in the questionnaire, i.e., they could indicate any number of statements they 
agree with. The results are shown in Figure 1. We explain the differences in the preferences of students' 
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answers by their different experience with university studies. This difference depends on the way the 
subjects are taught, from organization of teaching and the length of completed university studies. 

 
Figure 1. The percentage of students who agree that the listed factors increases motivation. 

ª Hypothesis 2 
Hypothesis 2 states that the motivation of students is increased by their belief that the subject also 
develops the following competencies: the ability to learn, the development of creative skills, the ability 
to process information. How our participants perceived motivation is shown in Table 6. It is clear from 
this that 95 students of theB degree and all 23 students of the Engineering degree agree with the positive 
effects on motivation. 

ª Hypothesis 3 
In Hypothesis 3, we addressed the question of how students perceive the key role of the teacher in 
increasing their motivation to succeed. More than 80% of students are aware of the importance of the 
role of the teacher in the educational process, as shown in Table 7. 

ª Hypothesis 4 
In Hypothesis 4, we examined factors that reduce motivation, such as: fatigue caused by constant focus 
on the computer display, lack of personal contact, distraction from non-study activities. We summarized 
the results of this survey in Table 8. 

Table 8. Number of students who agree that the listed factors reduce motivation. 

 Bachelor‘s 
degree 

Engineering 
degree 

Fatigue caused by constantly concentrating on the computer display 68 11 

Missing personal contact 102 16 

Sufficient access to resources in the native language provided by the teacher 102 14 

Distraction from non-study activities. 64 5 
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During the structured interviews, students emphasized the lack of contact with classmates. First-year 
students completed only one week of teaching in person. At the beginning of the online form of teaching, 
they did not have time to establish relationships with their classmates, nor they had time to establish 
proper contacts with them. 

ª Hypothesis 5 
In Hypothesis 5, we sought to test students' views on whether online learning increased their motivation 
to succeed, and to find out how the change in the way the subjects were taught affected their motivation 
to succeed. The students could choose only one statement with which they agreed. We summarized 
these results in Figure 2. 

 
Figure 2. The effects of online education on the motivation of students to succeed. 

4.1 Z Experiment 
The experimental method consisted of comparing success of students in solving assignments, in-
classroom exercises and tests that were voluntary against those that were included in the evaluation of 
the subject. Assessment is an integral part of students’ motivation. In particular, the objectivity of the 
assessment is important. The impartiality of the teacher in evaluating the performance of individual 
students is also important. 

First-year students had the opportunity to fill out two tests on a voluntary basis during the computer 
science class. The first test (T1) only served to provide feedback to the teacher and provided students 
with the opportunity for self-assessment. The evaluation of the second test (T2) was part of class grade. 
Both tests were highly attended; 100 students participated in the first test and 93 students in the second 
test. A comparison of the average of the results of both tests is given in Table 9. The success rate was 
very low in both tests. The maximum point gain per task was 2 points. 
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Table 9. Comparison of results of the tests. 

 Problem 1 Problem 2 Problem 3 Problem 4 Problem 5 

Test T1 1.42 0.61 1.14 0.91 0.44 

Test T2 0.92 1.03 0.99 0.53 0.83 

During the semester, students of Production Equipment and Technologies in the Energy sector worked 
on 5 assignments on a voluntary basis with specific deadlines. As of the given date, 100% of the first 
and second assignments, 67% of the 3rd assignment, 33% of the 4th assignment and 83% of the 5th 
assignment were submitted. A case study assignment was given to students of Evacuation of Persons, 
Animals and Things. Students worked in groups. Students had to complete the case study by the end 
of the semester including its defense. 

Students of Mathematics 2 had the opportunity during the semester to fill out three tests in class. A 
motivating factor for taking the final exam was to obtain at least 40% of the total number of points during 
the semester. To increase the point gain, students were offered selected tasks to complete during the 
semester. The experiment showed that students do not have enough motivation to acquire knowledge 
that goes beyond the scope of the subjects. 

5 SUGGESTIONS FOR IMPROVING MOTIVATION 
Our suggestions for improvements of the organization of online learning are based on the experience 
from other countries found in the literature [8], [9]. Suggestions regarding face-to-face contacts came 
from [10], [11] but mainly from structured interviews with students. 

Suggested improvement of the organization of the teaching process: 

• Adjust the schedule. Online teaching does not require considering spatial requirements of the 
classrooms environment. For this reason, it is possible to adjust the schedule so that the most 
productive parts of the day are used. 

• Coordinate the requirements of individual subjects within the study program 

• Enable students to complete exercises in a given subject several times in one week with several 
study groups. 

• In case of indisposition of the student, allow them to supplant the exercise with another form, or 
within another study group. 

Suggestions for personal contacts: 

• Create a shared space for individual study groups where they can share their observations. This 
is especially important for the first year of Bachelor's study, because students are at the beginning 
of their studies and do not have enough experience with self-study of the class material, which is 
the typical method for acquiring knowledge at the university. 

• Create a space for informal communication between the teacher and the students of the subject. 
• Enable work in groups, prepare cooperative assignments for groups of students. 

• Create a code of conduct specifying acceptable and unacceptable behavior of students, 
conditions of accepted cooperation of students and sanctions for violation of this code. 

6 CONCLUSIONS 
The COVID 19 crisis significantly affected the functioning of society as a whole. It also significantly 
affected teaching at all levels of schools in Slovakia, including universities. The transition to online 
learning was a challenge not only for students but also for teachers. Teachers had to find new ways to 
motivate students, which we examined in this article. 

In the article, we presented various factors affecting student study motivation, especially factors reducing 
motivation. Specific insights were uncovered in structured interviews. The impact of the change in 
teaching methods on students' motivation was in most cases found to be neutral, despite the fact that 
from March 2020 to the present, students, with the exception of 1 week, have been taught fully online. 
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Despite the change of teaching conditions, we managed to maintain students‘ interest in studying at our 
faculty and the motivation of students was not significantly affected. 
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THE PRACTICUM EXPERIENCE DURING COVID-19 – SUPPORTING 
NURSING EMERGENCY CARE PRACTICUM EXPERIENCE 

THROUGH A SIMULATION TRAINING 

H.W. Chan 
Open University of Hong Kong (HONG KONG) 

Abstract  
The COVID-19 pandemic has greatly impacted nursing-student clinical practicum programs. How to 
cooperate with the government's pandemic prevention policies and reduce the gap between education 
and clinical practice represent significant challenges. Simulation-based education appears to be a 
practical and flexible instructional design to achieve variable levels of knowledge, skills, and attitude 
training. The simulation training both takes into account the safety of students and has achieved 
emergency nursing practice goals. In this paper, we aim is to provide a brief scheme on how simulation-
based training can be adapted the emergency nursing practicum programs to the current pandemic. In 
addition, we will be sharing our simulation experience in emergency care based on the ADDIE model at 
Open University of Hong Kong. 

The ADDIE model is an instructional design model that systematically direct the design of effective 
support tools. It has been widely adopted to develop curriculum in fields such as library instruction, 
healthcare, and online education. The ADDIE model comprises of five phases including analysis, design, 
development, implementation and evaluation. All the phases are iterative and cyclical in nature. The 
analysis phase prompts to identify the instructional problem and objectives which are perceived high-
risk of exposure to COVID-19 and need to substitute the clinical practicum with a flexible learning 
processes. The design phase develops the blueprint of training included the plan, case scenarios, 
materials and assessment methods. The development phase aligns with learning objectives to create 
the alternative modes of the plan generated from the design step. In the implementation phase, the 
simulation training as alternative mode for clinical practicum was implemented. Nursing students were 
assigned into groups and attended the simulation training in a face-to-face mode. The evaluation phase 
aims to measure whether the simulation training has achieved its intended learning objectives. The 
ADDIE model ensures that the alternative modes adopted are more effective, efficient, and relevant to 
the registration governing body's requirement. 

In our simulation training, our final year bachelor and high diploma nursing students who participated in 
a five-hour per day for a total of 10 hours simulation training, had completed an online survey at the end 
of each day of training, to evaluate the simulation training’s content, structure and progress regarding to 
their academic and professional development. The contents and complexity of each day of the 
simulation activities targeted specific skills which include applying safety measures appropriately, 
communicate with the patient, teammates and others effectively, obtaining appropriate subjective and 
objective data immediately, performing nursing intervention and treatment appropriately and 
documentation of findings. The simulation training immersed students in real-life clinical scenarios in 
emergency clinical setting and tailored to the students’ learning pace. Day 1 training focused on 
selecting the appropriate triage category for the patients and Day 2 training reinforced safety measures 
and effective communication between team members. 

The scenarios are relevant to students' professional development that reflect real-life situations for 
example making triage decision and implementing nursing process for emergency cases. Two days of 
simulation training provides a reproducible framework for future training that could be applied within 
various clinical teaching and nursing specialties such as intensive care practicum. 

Keywords: Simulation, ADDLE Model, Clinical Practicum, COVID-19. 

1 INTRODUCTION  
The COVID-19 pandemic has greatly impacted frontline health care professionals as well as nursing-
student education. How to cooperate with the government's pandemic-prevention policies and reduce 
the gap between education and clinical practice represent significant challenges. Academics has been 
explored strategies to ensure the quality of nursing programs is maintained during epidemics. The 
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conversion from face-to-face teaching to online/virtual delivery of the theoretical aspect of the curriculum 
and the use of educational technology such as distance learning, virtual simulation, flipped classroom 
and blended learning are swift and commendable and must be sustained even after the crisis dissipates 
and things return to normal because it ensures the continuity of the teaching and learning [1], [2], [3]. 
Even before the COVID-19 era, online lectures were already showing their effectiveness and were being 
used by many educational institutions. This pandemic made offline lectures disappear and most lectures 
are currently delivered online [4]. However, there is still no substitute for clinical practicum, which is the 
core curriculum of nursing institutes. Virtual clinical learning, virtual care, hospital at home, and other 
innovations are being proposed as a complement to the clinical practicum, but the implication is still a 
relatively limited learning experience [5].  

Simulation is being used in a variety of ways in nursing practice settings [6]. As health care and nursing 
grow ever more complex, nursing institutes often find it difficult to provide their students with meaningful 
clinical training before they are tossed into the practice maelstrom. Simulation is one means of filling 
that gap, and it has actually been part of nursing institute curricula for decades. High-fidelity, 
computerized manikin that “performs” dozens of human functions. Some manikin-based simulators are 
sophisticated enough to give real-time displays of electronically monitored data such as oxygen 
saturation, pulse, heart sounds, breath sounds, and pupil size and response. As an adjunct to clinical 
experience, simulation allows learning and practice in a controlled environment, a way for students to 
hone skills and practice procedures repeatedly without risk to actual patients and risk to students. 

In this paper, Open University of Hong Kong (OUHK) is used as an example to show how institutes in 
Hong Kong have effectively adapted the emergency care practicum to the current pandemic using 
simulation training. It presents as a potential solution for substitution of clinical hours. Also the author 
describes how an alternative simulation training curriculum was developed based on the ADDIE Model 
and explores the experiences of students through a simulation training during the COVID-19 pandemic.  

2 METHODOLOGY 
The ADDIE model is a design model used by many professional instructional designers for technology-
based teaching [7]. ADDIE has been almost a standard for professionally developed, high quality 
distance education programs. All the phases are iterative and cyclical in nature. This model serves as a 
useful tool for curriculum building and practice performance improvement [8]. The use of this model is 
widespread because it is extremely valuable for large and complex teaching designs. It provides a useful 
framework for guiding the development of a student-centered educational innovation that incorporates 
simulation into the nursing curriculum. A well-planned educational innovation has the potential to better 
prepare nursing students for clinical practice. The subsequent discussion details the application of the 
ADDIE model to the use of simulation in nursing education. 

3 RESULTS 

3.1 Analysis  
The analysis phase of the ADDIE model is to identify the gaps between the learners’ current knowledge, 
skills and behaviors and the designed outcomes [9]. Preparing students to provide safe and competent 
care is a priority for nurse educators. The rationale for the desired change in nursing curriculum is due 
to the perceived high-risk of exposure to COVID-19, the lockdown of clinical practicum by the Hospital 
Authority and workforce shortages. Thus, there was a need that some of the clinical hours to be replaced 
by a flexible learning process to meet the Hong Kong Nursing Council requirements for nursing licenses. 
Simulation training is a way out for nursing students to gain adequate practice experience under a safe 
environment [10]. The target learners of the simulation training were final year nursing students with 
clinical practicum suspension.    

3.2 Design 
The design phase develops the blueprint of training included the plan, case scenarios, materials and 
assessment methods. Tasks in this phase evolve around preparation, delivery format and learning 
activities aligning with learning outcomes. The clinical field coordinator listed the possible teaching 
approaches, instructional strategies, materials, and technological tools against the existing available 
materials. The design phase could help nursing students consolidate what they had learned in 
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theoretical classes and apply it in the situated experiential learning environment such as simulated 
clinical settings with scenario-computerized-programming. 

3.3 Development 
The development phase aligns with learning objectives to create the alternative modes of the plan 
generated from the design step. In the instructional sequence, the clinical field coordinator created a 
prototype and developed learning materials and technology tools to integrate these supporting materials 
and tools into instructional activities (i.e., scenario-based training) aligning with intended learning 
outcomes. Training materials such as instructor guides, student guides, pre-briefing clues, debriefing 
clues, contents of the training, observer checklist, checklist for documenting students’ clinical 
performance and student evaluation form were developed. 

3.4 Implementation 
In the implementation phase, the simulation training as alternative mode for clinical practicum was 
implemented. Nursing students were assigned into groups and attended the simulation training in a 
face-to-face mode. During pandemic COVID-19, 25% of the total 40-contact hours in simulation training 
were delivered via face-to-face way, and the rest of contact hours were through virtual mode to minimize 
the risk of COVID-19 exposure. In our simulation training, our final year bachelor and high diploma 
nursing students were assigned into groups and participated in a five-hour per day for a total of 10 hours 
simulation training. An instructor’s role is responsible for pre-briefing to promote learner’s preparation 
and immersion in the simulation training to enhance clinical competencies. The instructor facilitates 
learners to solve the unfolding scenario in pre-briefing sessions before the simulation training.  

The contents and complexity of each day of the simulation activities targeted specific skills which include 
applying safety measures appropriately, communicate with the patient, teammates and others 
effectively, obtaining appropriate subjective and objective data immediately, performing nursing 
intervention and treatment appropriately and documentation of findings. The simulation training 
immersed students in real-life clinical scenarios in emergency clinical setting and tailored to the students’ 
learning pace. Day 1 training focused on selecting the appropriate triage category for the patients and 
Day 2 training reinforced safety measures and effective communication between team members. The 
next step would be the practice of simulation scenarios and then the debriefing sessions.  

3.5 Evaluation  
The developed content is evaluated for effectiveness in meeting the learning outcomes and meeting the 
learners' needs. Evaluation is done to determine both learner success and effectiveness of the actual 
designed content and process of instruction. Both formative and summative evaluation are necessary 
(of both the instructional content and the student's achievement). Students had completed an online 
survey at the end of each day of training, to evaluate the simulation training’s content, structure and 
progress regarding to their academic and professional development. 

4 CONCLUSIONS 
The inevitable transformation of nursing education caused by COVID-19 is still ongoing. The adjusted 
nursing clinical practicum described in this paper may be used as a reference to ensure the quality of 
nursing clinical practicum programs is maintained during epidemics. As the safety of students and the 
training of competent nurses are the responsibilities of institutes. The clinical practicum aspect of 
learning experience suffered during this period as many schools do not currently have all the necessary 
resources and infrastructure for online simulation of the clinical in place and may delay the graduation 
of students at the stated period. Therefore, it is important to have a full immersion of simulation into the 
nursing programme going forward to mitigate the effect of similar future occurrences in clinical practicum 
aspect of the curriculum. The suggestion of integrating more simulation experiences in the curriculum 
requires among many other factors that schools have the facilities, equipment, material and human 
resources to run these types of simulations. It is therefore not an easy solution to compensate for the 
current deficit in clinical practicum experiences. There is uncertainty regarding the end of the COVID-
19 pandemic and the possibility of new strains of the virus emerging. Consequently, there is a need for 
modifications of the nursing curricula to include heighten use of high-fidelity simulation to aid students 
in the completion of their required clinical practicum. Further research into how future nurses will be 
educated is needed. 
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CULTURAL EDUCATION IN LATVIA: BETWEEN POLICY AND 
EDUCATIONAL PRAXIS 

A. Romanovska 
Daugavpils University (LATVIA) 

Abstract 
In the policy documents of Latvia, culture is considered an area comprising features that create the 
national originality and foster development of the nation. Cultural literacy has been declared an important 
component of Latvia’s long-term development strategy, this has yet to be reflected in policy planning 
documents that provide guidance on how cultural literacy education should be developed and governed, 
especially for young people. The aim of the study is to analyse how the generally accepted principles of 
cultural education are implemented in educational practice at the national level. The analysis presented 
in this paper is part of a broader H2020 collaborative research project called “Cultural Heritage and 
Identities of Europe’s Future” (CHIEF, Agreement No. 770464) about how young people engage with 
the meanings and forms of European cultural heritage in various educational contexts, e.g. school, civil 
society, family, peer groups, and heritage sites, and whether this engagement leads to an increase in 
their cultural literacy. 

In order to analyse the general principles of cultural education, a systematic search for eligible sources 
examining cultural literacy education, defined as formal education activities related to cultural identity, 
cultural practices and cultural heritage, was carried out using the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) framework (Moher, 2015). Policy documents and 
curricula were analysed. In order to understand the peculiarities of cultural education practice, 60 
students and 9 teachers from three Latvian schools were interviewed. The interviews were coded by 
employing NVivo 12 software. A thematic analysis of the interviews was undertaken using an iterative, 
inductive approach to the generation of codes and themes guided by the aims and objectives of the 
study. 

Young people and teachers demonstrated a relatively common understanding of the concepts “culture”, 
“European/national/regional cultural heritage” and “cultural diversity.” This complies with an 
understanding of the above-mentioned concepts in Latvian policy documents and curricula. In 
accordance with policy document aims, the informants also acknowledged the important role that culture 
plays in the development of the State of Latvia as a whole and in personal growth of each individual. 
However, young people and teachers have different views of the education reform, which is being 
introduced today and causes a lot of controversy: young people recognize the need for reform, but 
teachers analyse its drawbacks and point out that schools are not ready to implement new curricula. 

Keywords: Cultural literacy, formal education, young people, educational policy, curricula. 

1 INTRODUCTION 
Cultural literacy has been designated as strategically important to sustainable development in Latvia. 
This reflects the country’s distinctive history. Following the restoration of independence in 1990, policy-
making prioritised both the reconstruction and development of Latvian national identity and the 
preservation and development of Latvian cultural heritage. The key areas of cultural literacy (in terms of 
the extent to which they are referred to in policy documents) are: the preservation of cultural heritage 
and national identity; and the use of the official language in both the public domain and informal 
interactions. Cultural literacy is associated with several objectives that are considered key to Latvia’s 
contemporary development: promoting a sense of belonging to Latvia’s cultural space; strengthening 
the security of the state and its inhabitants; stimulating the country’s economic development. By 
developing the creative potential of individuals, improved cultural literacy is expected to contribute 
significantly to economic growth. [1] The cultural heritage of Latvia preserved to this day consists of a 
set of spiritual and material values of the entire population of Latvia regardless of ethnicity. Modern 
curricula support and introduce the mentioned understanding of culture in the education system. In order 
to consistently adhere to the strategic cultural guidelines of policy documents, the education reform is 
underway and will contribute to modern acquisition of culture at schools.  
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A. Romanovska has come to the conclusion, that the policy documents do not provide a clear 
understanding of how youth cultural literacy should be promoted in formal and informal education [2]. 
Therefore, it is important to compare what the policy documents emphasize, how it is offered to 
implement the policy strategy in the curricula, and how young people and teachers evaluate cultural 
education in the Latvian institutions of formal education, i.e. in general education schools. The aim of 
the study is to analyse how the generally accepted principles of cultural education are implemented in 
educational practice at the national level. The analysis presented in this paper is part of a broader H2020 
collaborative research project called “Cultural Heritage and Identities of Europe’s Future” (CHIEF, 
Agreement No. 770464) about how young people engage with the meanings and forms of European 
cultural heritage in various educational contexts, e.g. school, civil society, family, peer groups, and 
heritage sites, and whether this engagement leads to an increase in their cultural literacy. 

Cultural education forms the basis for the formation of young people’s identity. Therefore, the aspects 
of national, regional, and European identity are important in this study. Researchers note that “cultural 
learning means the acquisition and development of memories and behaviours, including skills, 
knowledge, understanding, values [morals, laws, arts] and wisdom by cultural means, or in a cultural 
context, or to a cultural end” [3, 191]. Historic processes of the past determined the importance of the 
national identity formation. The identity of contemporary Latvians is largely influenced by the 20th century 
history with such events as the Soviet occupation, deportations, World War II, and the restoration of 
national independence which are vividly preserved in the people’s memory. Latvian policy documents 
emphasize the importance of people in Latvia retaining and developing their Latvian identity, language, 
national cultural values, and lifestyle as part of a broader aspiration for preserving cultural diversity in 
Europe. To this end, Latvian culture is viewed as an integral element of the diverse European identity. 
[1] 

2 METHODOLOGY 
A three-part study was conducted to compare the strategic guidelines of relevant policy documents, 
curriculum recommendations, and opinions of students and teachers on the real situation: first, the policy 
documents were analysed, then the curriculum, after that, the research at schools which included 
interviews with students and teachers was conducted. We will briefly describe the methodology of each 
part of the study.  

In order to analyse the general principles of cultural education, a systematic search for eligible policy 
documents examining cultural literacy education, defined as formal and informal education activities 
related to cultural identity, cultural practices and cultural heritage, was carried out using the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) framework. [4]  

As a starting point, we have used the terms to express four constructs central to the CHIEF project: 

• Youth: Youth, young, child, pupil 
• Education: Education, learn, participate, knowledge 

• Culture: Art, dance, drama, film, music, theatre, history, commemoration, museum, galleries, 
libraries, poetry 

• Cultural literacy: Culture, identity, heritage, creativity 

Initially, 95 documents were found, but as a result of manual selection 27 documents were deemed 
eligible for in-depth review. In accordance with PRISMA guidelines, the following data were extracted 
from all eligible documents: department of publication, year. A thematic analysis of the documents was 
undertaken using an iterative, inductive approach to the generation of codes and themes guided by the 
review aims and objectives. The manual encoding was performed using Nvivo coding methodology. To 
create initial codes, two reviewers independently read one eligible document. Results were compared, 
and agreed codes were developed through discussion to create a coding matrix. On each iteration, 
additional codes were added to the matrix, which was used to guide the generation of codes and identify 
major themes in the documents. A random sample of 20% of each document was coded by a second 
reviewer to ensure consistency of approach, with any disagreements resolved through discussion and 
consensus. 

A similar methodology was applied for curriculum search and analysis. Two policy documents, whose 
annexes contain curricula of all education levels, were identified. A thematic analysis of the documents 
was undertaken using an iterative, inductive approach to the generation of codes and themes. The 
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coding was carried out by using NVivo software. The following aspects of the above framework 
documents were coded: 

1 the general sections defining the objectives, tasks and mandatory content of certain levels of 
education, 

2 all curricula referring to the target group (14-18-year-old pupils), irrespective of their theme, 
including the curricula of the subjects not directly linked to the cultural sphere. 

The choice of schools where the interviews were conducted was driven by the project aims and 
objectives: the geographical location, the settlement’s economic situation and infrastructure, population 
and ethnic composition were taken into account. Three public schools were selected for fieldwork: one 
in Riga, one in Daugavpils – the second largest city of Latvia, and one in Daugavpils district. The three 
schools provide full secondary education and offer a wide range of opportunities for interest education. 
60 students and 9 teachers from three Latvian schools were interviewed. 

When selecting students, the “theoretical sampling” [5] approach was employed. The average duration 
of interviews with teachers was 51 minutes and those with students – 37 minutes. The interviews were 
transcribed by professional transcribers, following generally accepted transcription rules and marking 
particularly vivid emotions or longer pauses. The manual by T. Dresing and T. Pehl [6] was employed 
when formulating the transcription rules to be followed. Language proficiency of transcribers was 
sufficient to transcribe also in the Russian and Polish languages when appropriate.  

The interviews were coded by employing NVivo 12 software, in the Latvian language. A thematic 
analysis of interviews was undertaken using an iterative, inductive approach to the generation of codes 
and themes guided by the aims and objectives of the analysis. At the commencement of coding, case 
classification was established. This enabled systematic collection of the same basic descriptive data 
about informants, e.g. demographic information, religious and national origin issues, etc. 

To create initial codes, two members of the research team independently coded three transcripts of the 
interviews. The codes were compared, discussed and combined into a preliminary coding tree with two-
level nodes. Nine first-level nodes were created which remained unchanged through the entire duration 
of the analysis: School life profile, Cultural activities at school, Family cultural activities, Defining culture, 
Defining own culture, European identity, Latvian identity, Culture of friends, Latvian cultural issues. 
Following the creation of the original coding tree, one researcher continued coding the rest of the 
interviews. The second-level nodes of the coding tree were supplemented, when necessary, as new 
interviews were coded. 

3 RESULTS 

3.1 Understanding and the role of cultural education in Latvian policy 
documents  

Long-term planning documents in Latvia seek to base the country’s future development on a core of 
values that place less pressure on the utilisation of physical resources. This approach foregrounds the 
value (and potential) of human capital and emphasises creativity, openness to the new, tolerance and 
cooperation (that contributes to both cultural development and social cohesion), participation, and 
economic development. “The increase in the importance of culturally-based capital has been 
substantially affected by changes in the global economy – reorientation from resource-consuming 
industry to creative industry, the basic resource and source of competitiveness of which is the creativity, 
imagination, intuition of a person – qualities, which are mainly created by culture.” [1]  
Different types of policy documents in Latvia in interpret culture, cultural literacy, and cultural literacy 
education in markedly different ways.  

• General long-term documents consider culture (and cultural literacy) to be an important basis for 
the existence and development of the country. These consider cultural literacy as a means of: 
shaping national identity; facilitate belonging to the country and participation; provide 
opportunities for individual development; produce economic development; and mobilise cultural 
literacy as a means of securing internal political stability and external security.  

• Documents relevant to youth policy refer to culture side-by-side with sports and primarily interpret 
cultural literacy as a type of leisure activity which can facilitate civic participation. 
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• Documents relevant to education highlight cultural literacy education as a type of formal 
vocational education offered by art and music schools.  

When outlining the strategic role of cultural literacy in development, long-term policy planning documents 
provide a general vision with broad goals. The extent to which public authorities are able to act on this 
in practice is dependent on three key factors (which have yet to take effect). 

• Clarification of the roles of competent authorities. These do not appear to be clearly defined and 
uncertainties persist both between national and regional organisations concerning their respective 
responsibilities and different ministries. 

• Adequate funding.  

• The development of detailed guidance outlining how high level objectives should be put into effect. 

Tensions between different ethnic groups have been highlight within policy documents and the academic 
literature. These tensions are central to how the intersections between individual, national, and ethnic 
identities are constructed and resolved at bot individual, group, and government levels. The 
government’s approach has been to target cultural literacy education, providing tailored activities for 
ethnic minority groups in formal and non-formal education. The extent to which this will reduce ethnic 
tensions has yet to be evaluated. 

In the context of European cultural diversity, policy documents highlight the importance of Latvia to 
preserving and developing its identity, language, national cultural values and lifestyle. To this end, 
Latvian culture is presented as open to interaction with other European and world cultures with a view 
to facilitating mutual enrichment. As regards how Latvian culture is positioned relative to European 
culture, documents highlight that Latvia is part of Europe both in terms of culture and in terms of politics 
and economics: Latvian identity is presented as helping to constitute the diversity of European identity.  

3.2 The role of culture in curricula 
The thematic analysis of curricula, provides an opportunity to analyse how “cultural heritage”, “cultural 
knowledge” and “participation” are reflected in the Latvian curricula that manage the educational 
process. Cultural education plays a relatively prominent part in Latvia’s education system. However, the 
link between the Latvian culture/identity and the European culture/identity is insufficiently reflected, 
notwithstanding the fact that various subjects focus on the European culture in its diverse 
manifestations. The focus of cultural education on the Latvian language and the preservation of the 
Latvian cultural heritage is driven by peculiarities of development of the state of Latvia. In this context, 
representatives of ethnic minorities living in Latvia play an important role. Special curricula are 
developed for them offering to acquire their native language and culture, as well as to get to grips with 
the Latvian language and culture at schools. Latvia’s cultural policy and curricula send a message that 
peculiarities of Latvia’s culture (both culture of ethnic Latvians and ethnic minority cultures) forge 
European cultural identity and are its integral part. Thus, the European cultural identity is seen as a 
concept consisting of identities of all European peoples.  

The chronological approach in acquiring knowledge about culture is used in the Latvian educational 
system. This approach focuses on the culture of the past, but contemporary cultural developments are 
often not considered. The Draft of the New Curriculum, more than the “old” standards, highlights the 
concepts like cultural diversity and multiculturalism, which become more relevant in the international 
environment today. The curricula have the traditional structure with a strict division in subjects and a 
specific number of lessons for each subject. Various manifestations of culture are touched upon in the 
following subjects: Languages (Latvian, ethnic minority languages, foreign languages), literature, visual 
arts, culturology, as well as to a negligible amount in some other subjects of the humanities and social 
area, e.g. geography, social sciences and history. The learning process in these subjects focuses on 
the acquisition of particular knowledge in the specific area. This knowledge is relatively deep but narrow, 
there is no connection between subjects, and the ability of pupils to use knowledge in real life is not 
highlighted. 

The most important focus of today’s Latvian education system is the education reform whose 
development and implementation started in 2016 and will last until 2022. The need for the reform was 
driven by shortcomings identified in education; they were analysed at international and national levels. 
Politicians point out that today, both in Latvia and elsewhere in the world, understanding of what 
knowledge and skills will be necessary in future society is changing therefore the education content 
needs to be reviewed. [7] The new curriculum is expected to offer pupils a learning experience that will 
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enable them to use their knowledge and skills, based on values, to address problems in changing, real-
life situations. The role of the teacher will also change. He/she will no longer be a knowledge provider 
but a manager of the learning process who, using well-developed content and approach, will lead pupils 
to the answers they need instead of providing them with ready-made answers. Although cultural 
education in Latvia is deep-rooted, and politicians and researchers believe that it is fundamental and 
deep [8], it also has its drawbacks (e.g. the traditional obsolete learning methods, the lack of creativity 
and pupils’ involvement, etc.). The education reform also has a significant impact on subjects dealing 
with culture, i.e. the number of lessons devoted to these topics has been reduced in favour of natural 
sciences, the number of sports lessons has been increased; sports can be considered part of culture – 
physical culture. These changes trigger public protests and are discussed at the level of competent 
authorities. 

The education reform also affects ethnic minority school curricula. A gradual transition to Latvian as the 
language of instruction will be introduced in the above schools. Thus, the number of lessons devoted to 
the acquisition of the respective ethnic minority language and culture will be reduced. The most 
important arguments favouring these changes are: 1) ensuring equal opportunities for future studies for 
all pupils and 2) strengthening the importance of the Latvian language among Latvia’s population. 
Meanwhile, critics of the reform believe that this makes it difficult for pupils of ethnic minority schools to 
acquire knowledge in all subjects since they will be taught in Latvian. Insufficient knowledge of the 
language could make it difficult to acquire the teaching content.  

These differences will only be resolved by implementing the education reform, and provided that the 
Latvian language training in ethnic minority schools is given special attention, as the Ministry of 
Education points out. Strengthening the role of Latvian in the country could contribute to successful 
integration of ethnic minorities in the Latvian education system and the labour market. At the same time, 
while maintaining the possibility for pupils to learn peculiarities of their ethnic culture at ethnic minority 
schools by acquiring specific subjects (e.g. mother tongue and literature), diversity of cultural knowledge, 
which will contribute to the maintenance and development of Latvia’s multicultural environment, is 
ensured. 

The education reform is a logical next step to the national development priorities in the field of culture 
defined in Latvia’s long- and medium-term policy documents. The policy documents focus on the role of 
culture in personal and national development, highlighting the importance of creativity and social 
participation. From the point of view of preservation of a national state, policy documents highlight the 
strengthening of the role of Latvian and promotion of belonging to the state of Latvia [9]. 

3.3 Understanding of culture by young people and teachers, peculiarities of 
young people’s cultural identity formation   

Young people and teachers demonstrated a relatively common understanding of the concepts “culture”, 
“European/national/regional cultural heritage” and “cultural diversity.” This complies with an 
understanding of the above concepts in Latvian policy documents and educational standards. Latvia’s 
policy documents assign an important role to culture, both global and national; following the restoration 
of the State of Latvia, culture became a cornerstone of the Latvian nation, uniting all ethnic groups living 
in Latvia. In accordance with policy document aims, the informants also acknowledged the important 
role culture plays in the development of the State of Latvia as a whole and in personal growth of each 
individual. 

The informants unanimously acknowledged that the concept “culture” is difficult to define. The exception 
in this regard was teachers of culturology, a specific subject focusing on theoretical understanding of 
culture. When defining culture, the rest of the informants mostly used a method of enumerating 
phenomena and processes, e.g. culture is architecture, art, dances, festivals, etc. Definition of culture 
as a result of human activity was also common both among teachers and students.  

While learning about culture, many of the interviewed teachers and students consider the methods of 
“learning by doing”, i.e. offering students to engage in relevant activities instead of just passively 
acquiring education, to be more successful. In this respect, students are very positive about 
opportunities to participate in different trips across Latvia and abroad. Meanwhile, teachers stress that 
they aim to teach culture (including differences between national and ethnic minority cultures) 
imperceptibly by making cultural behaviour, traditions etc. of a certain culture part of the learning 
process, so that students, along with knowledge of the topic, could also acquire cultural skills.  
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The assessments by the informants of the content and methodology of acquiring cultural literacy, as 
well as the opportunities offered by the school to increase it, have to be assessed in the context of the 
ongoing education reform. For teachers, the education reform is the most important current event, which 
makes them revise both learning material and teaching methodologies. The changes initiated by the 
reform have created confusion among both teachers and the general public. The issues debated most 
intensely include those directly affecting cultural literacy, e.g. a complete transition to Latvian as the sole 
language of instruction in ethnic minority schools, leaving the possibility of learning the relevant minority 
language and culture within the framework of the humanities subjects, as well as a gradual introduction 
of the competence approach. It is notable that the education reform is viewed mostly very critically by 
teachers who indicate that they do not understand the goals of the reform and have not been adequately 
prepared for it methodologically. The students, on the other hand, are not sufficiently informed about the 
reform. It is important, however, that when assessing Latvia’s education system as a whole, students 
almost unanimously pointed to the necessary changes. Moreover, the changes proposed by students 
largely coincide with the aims of the education reform. In particular, students point out that it is necessary 
to review the content and methods of education, with an emphasis not on theoretical knowledge but on 
social skills, and diversifying learning methods in order to make students work more independently. 
Teachers, who work with students on a daily basis, have learned to understand their needs and tend to 
prepare for lessons in such a way that the subjects taught by them are of interest to students. Pursuing 
this goal to facilitate the achievement of high learning outcomes, teachers diversify learning methods, 
using the best material from different textbooks and other sources and developing learning materials on 
their own. 

When assessing various channels of obtaining cultural information, young people unanimously 
acknowledge that they have acquired most of their knowledge and skills at school through the formal 
curriculum and participation in various activities. Among other sources, the internet plays the dominant 
role; television and press are very rarely named. Young people are aware that the internet is an integral 
part of their lives. Their views regarding a frequent use of the internet are contradictory: on the one hand, 
it is addictive and takes time; on the other hand, it offers extensive opportunities for gathering information 
and making new friends. Communication with friends is also perceived by young people as an important 
way of acquiring cultural literacy. Very rarely, the bearer of cultural literacy is perceived to be family. 

Young people’s cultural interests vary greatly. According to teachers and young people themselves, 
cultural interests and participation in certain cultural events are important factors determining young 
people’s cultural diversity. Cultural diversity is perceived as an interesting and positive feature of society. 
Young people emphasise that they see both diversity and similarity in the people they have around. This 
can be explained, on the one hand, by similarity of their lifestyles and, on the other hand, by diversity of 
their subjective interests. 

Young people are aware that the formation of a national identity is a complex process. It does not fully 
depend on the ethnicity of the young people themselves or that of their parents, but develops as an 
individual construction. Young people acknowledge that being a Latvian does not mean to be formally 
included in the nation (i.e. being a citizen of Latvia), but it means to be aware of one’s belonging to the 
State of Latvia, namely, to be proud of the cultural values of Latvia and to be a patriot of the country. 
One of the most important conditions for being considered Latvian is the ability to speak Latvian and the 
awareness that this language needs to be nurtured. Many of the interviewed students in the schools of 
multinational Daugavpils and Daugavpils district considered their identity as complex and expressed 
satisfaction that they belong to several cultures, perceiving it as an asset. 

Young people acknowledged unequivocally their belonging to the European cultural space, taking into 
account the geographical aspect. The sense of belonging was also strengthened by a number of shared 
European values, which are also important in Latvia: democracy, tolerance and cultural diversity. 
However, young people are much more loyal to Latvian culture and/or to a particular regional culture 
than to European culture. Only by acknowledging Latvia's affiliation to the European cultural 
environment, young people recognise their own, being residents of Latvia, belonging to the European 
cultural environment. 

4 CONCLUSIONS 
Although cultural literacy has been declared an important component of Latvia’s long-term development 
strategy, this has yet to be reflected in policy planning documents that provide guidance on how cultural 
literacy education should be developed and governed, especially for young people. Guidance relating 
to cultural literacy among young people remains fragmentary and ill-defined, such as calls to increase 
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the number of informal education activities, to develop technological creativity, and to enhance cultural 
literacy through innovative practices.   

There is a tension between national-level policy-making, where cultural literacy education is expressed 
as a key priority, and the transfer of responsibility for specific activities to the local level, local authorities 
and non-governmental organisations. Acting on priorities and initiatives outlined in national strategies is 
problematic since: short-term documents do not provide a sufficiently clear picture of specific 
opportunities for the introduction of cultural literacy education at formal and informal levels; and the 
implementation of activities at the regional level is underfinanced. 

The relationship between Latvian and European culture(s) is a recurring theme of Latvian cultural policy. 
Latvia is situated as an integral part of Europe in terms of culture, politics and economics. Maintaining 
and developing Latvian identity, language, national cultural values and lifestyles is presented as an 
important part of maintaining European cultural diversity.  

The analysis of general education curricula shows that cultural literacy education in Latvia differs 
depending on the educational programme. At secondary school level, it is possible to choose a variety 
of educational pathways, which offer wider or narrower knowledge in the field of culture (the most 
extensive knowledge can be obtained by following a humanitarian and social sciences related 
programme). Irrespective of the programme, additional subjects can be chosen, and these are often 
culture-related subjects. Pupils of ethnic minority schools acquire specific knowledge of both the Latvian 
culture and their own ethnic culture and based on their personal experience have a better understanding 
of multiculturalism.  

The content and methods of education are the most important topical issues of today’s Latvian education 
system, in which a large part of society is actively involved through participation in the debate on the 
issues of education reform. Despite the fact that students do not know much about the education reform, 
during the interviews they expressed their views indirectly in its support. They stress the importance of 
acquiring certain life skills at school, thereby indirectly supporting the introduction of a competence 
approach (which is the most important innovation of the education reform). Teachers’ opinions, on the 
contrary, is mostly conservative, suggesting that Latvia’s teachers are not ready for the changes under 
the reform.   

One of the most difficult issues discussed in the context of the study is young people’s perceptions of 
belonging to a particular space and their identity formation. The informants acknowledged the important 
role culture plays in the development of the State of Latvia as a whole and in the personal growth of 
each individual. Young people are aware of the fact that the cultural identity building process is not easy. 
It does not depend solely on the ethnicity of the young people themselves or that of their parents, but 
develops individually. It is affected by external agents (the socio-cultural situation, a specific cultural 
environment, opportunities, etc.) and by an individual’s personality traits, acumen, etc. An interplay 
between ethnic, regional, national and European identities often result in young people having a “hybrid 
identity.” 

In general, results of the study on youth identity confirm that the strategic guidelines in Latvian policy 
documents are being successfully implemented in practice. Despite the impact of globalisation, young 
people recognise that their national culture is interesting and important to them. Young people 
interviewed in Latvia acknowledge being part of the European culture based on the geographical aspect 
and taking into account the shared values of democracy, tolerance, appreciation of diversity, etc. 
However, their sense of belonging to their country, region, city or village clearly prevails over the sense 
of belonging to a European space. Young people’s knowledge of European culture is relatively general 
and, often, quite abstract. Young people often lack a subjective and emotional sense of attachment to 
Europe. They see European culture as a mix of different national and ethnic cultures. 
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APPROACH TO SIGNAL SIMULATION 
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Abstract 
The relevance of the problem such as reproducing digital signals with specified energy characteristics 
and the variety of contemporary methods for solving this problem justifies singling out a spectral imitation 
of signals into an independent educational section in the preparation of engineers in the field of digital 
processing and information technology. 

Within the framework of academic disciplines devoted to digital signal processing and real-time systems, 
it is proposed to supplement the traditional stages of the educational process based on the study of 
theory with practical work and testing of knowledge and skills. At the stage of studying theory, students 
get acquainted with those sections of the theory of digital signal processing that form the mathematical 
foundation for signal simulation. Systems of basis functions, spectral transformations based on the 
Fourier kernel, construction of algorithms for simulating deterministic and random signals are studied. 
At the same time, students are offered examples of program code that implements the mathematical 
procedures being studied, which connects theory with practice and contributes to the formation of a 
holistic view of the signal simulation in the spectral region. The practical stage is carried out in the form 
of laboratory work, individual scientific and practical tasks, which are devoted to the experimental study 
of algorithms on various energy characteristics and simulation parameters. The stage of assessing 
knowledge and skills is necessary to control the assimilation of the material by students and their 
capability for further independent research and development in this area and is carried out in an 
automated way. 

At each stage, it is proposed to use the tools of the popular modeling environment MATLAB from 
MathWorks: MATLAB Live Scripts with examples of program code – to study theoretical information, 
Simulink – to research simulation algorithms, MATLAB Grader – to carry out control activities. 

The proposed educational model is invariant to the form of conducting classes: the software used does 
not require mandatory personal contact of the participants in the educational process, their interaction 
can be organized remotely. The same scheme can be applied to related disciplines such as digital 
filtering or fast transformations in digital processing. It should be noted that teaching according to the 
proposed model reduces the teacher's involvement in class with students but requires a deeper 
methodological study of educational materials in the range from theoretical summaries to the fund of 
assessment tools. 

The results can be applied for the modernization of existing and the development of new curricula and 
disciplines in the process of training engineering personnel. 

Keywords: digital signal processing, signal simulation, algorithm research, MATLAB, Simulink, Fourier 
kernel, spectral transformation. 

1 INTRODUCTION 
During the operation of information and control systems and complexes, as well as the study of real 
natural and technical objects, deterministic and stochastic processes are often represented in the form 
of digital signals. For example, in the statistical analysis of meteorological phenomena for their 
subsequent forecasting, signals are modeled using time series and stochastic models [1]. Analysis of 
two-dimensional signals, i.e., images, is relevant in pattern recognition systems [2]. Image modeling is 
relevant for cognitive visualization in the study of physical structures and the development of decision 
support systems [3,4]. Signal simulation is in demand in the tasks of debugging and testing components 
in real-time systems, where it becomes necessary to reproduce various external influences such as 
information and noise components of real signals. Therefore, simulation of processes as a section of 
digital signal processing is an important part of education in technical universities. This section allows 
students to master the models for representing processes, methods of their synthesis, and analysis. A 
special place in the study of existing simulation algorithms and the development of new ones is occupied 
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using programming and visualization of the investigated processes and automated quality control of the 
results obtained. 

The events of recent years have shown an urgent need to supplement the educational process with 
methods compatible with distance learning. At the same time, computer-aided design and simulation 
systems such as MATLAB and LabVIEW, as well as digital twins, have long been actively used to teach 
students technical disciplines [5,6,7,8,9]. This work examines one of the best products in the field of 
digital modeling – MATLAB – as a tool for teaching students the process of simulating signals with 
specified energy characteristics. 

2 METHODOLOGY OF SIGNAL SIMULATION STUDY WITH MATLAB 
As part of the course devoted to signal simulation, the following model of the educational process is 
proposed (Fig. 1). 

 
Figure 1. Scheme of the educational process. 

The first stage of training consists in mastering the theoretical material necessary for the study of 
simulation algorithms. At this stage, students study the mathematical foundation: basic systems of 
functions, methods of discretizing energy characteristics, transforming the spectrum using the Fourier 
kernel, fast transformations in various bases. Students are shown algorithms for signal simulation built 
using the listed techniques. At the same time, it is necessary to acquaint students with software that 
implements the mathematical functions, transformations, and algorithms being studied. This allows 
students to form a holistic view on simulating signals in the spectral region, including the relationship of 
mathematical calculations with algorithmic ones and specific results of the procedures being executed 
in the form of graphs of signals and spectra. MATLAB Live Scripts, which combine theoretical 
information and code examples, are well suited for the implementation of such concepts. Code execution 
results are available in one workspace with explanatory text and formulas [10]. 

The second stage is a hands-on exercise aimed at exploring simulation algorithms. At this stage, it is 
proposed to conduct laboratory work to study the previously considered algorithms. By changing the 
settings of the algorithms, such as the number of reports, numeral system, and cutoff frequencies, 
students evaluate the errors in signal reproduction and identify the features of the practical application 
of algorithms on various classes of initial data. It is convenient to carry out such work in the Simulink 
environment. This MATLAB add-on allows, among other things, to visualize the simulation process in 
the form of a sequence of function blocks and to switch from programming in the MATLAB language to 
a graphical interface. The input and output signals of each block can be viewed by the researcher. Active 
communication between the student and the teacher is provided precisely at this stage since the results 
obtained require comments, discussion, and adjustments in the direction of further experiments. 

The third stage is devoted to the control of students' knowledge. To carry out control activities, MATLAB 
Grader, an automated testing web environment, can be used. Such an environment makes it possible 
to offer students assignments to write or complete code and automatically check the answers for 
correctness afterward. 
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3 TRAINING MATERIALS 

3.1 Signal simulation theory in Live Scripts 
A fragment of the Live Script devoted to imitation in Hartley bases is shown in Fig. 2. Here the direct 
Hartley transform is described and an example of calculating the signal spectrum in the Hartley basis is 
presented [11]. The graphs of the signal and its spectrum were plotted. The test signal is a sum of 
trigonometric functions, so the spectrum contains clear peaks. 

 
Figure 2. Fragment of a Live Script devoted to Hartley transform. 

The interactivity of the script allows the student to check the dependence of the signal graph and its 
spectrum on the number of samples. With an increase in the number of samples, the signal graph 
becomes smoother, and the spectral peaks move away from the spectrum symmetry axis. 

The convenience of the graphical representation of the Hartley spectra is partly because the basis 
functions are real functions. 

Other theoretical information can be organized for the signal simulation course in a similar way. 

3.2 Signal simulation study with Simulink 
Simulink facilities make it possible to collect and configure simulation algorithms, conduct their 
experimental research. Fig. 3 illustrates an example of a model built to study the simulation algorithm. 

The simulation algorithm is implemented by the “Signal Simulation” block. The initial data are the index 
numbers of predefined variants of the signal’s energy characteristics. Algorithm performance is 
evaluated utilizing three visualization elements. The "Signal view" block shows a graph of the generated 
signal. The "ACF view" block shows a graph of the autocorrelation function for the signal generated. 
The “Spectrum Estimation” block allows performing spectral analysis of the received signal. 

In the example in Fig. 3, the signal contains several sinusoidal components; therefore, the signal and its 
ACF are periodic functions. 

4756



 

 

 
Figure 3. Signal simulation study with Simulink. 

3.3 Knowledge assessment using MATLAB Grader 
Utilizing MATLAB Grader to test students' knowledge consists in composing assignments on writing 
code. A reference solution and tests are compiled to automatically validate solutions [12]. An example 
of a task on the topic of signal simulation is presented in Fig. 4. 

 
Figure 4. A task example in MATLAB Grader. 

The following types of tasks are relevant when testing knowledge of signal simulation: 

• direct and inverse Fourier transform in a given basis; 

• calculating spectral coefficients for given energy characteristics; 
• transforming a spectrum from one system of basis functions to another; 

• obtaining a discrete spectrum from an analytically specified continuous power spectral density 
function (this problem is considered in [13]); 
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• generating random variables to obtain a random spectrum from a deterministic one (an example 
is shown in Fig. 4); 

• calculating the autocorrelation function and statistical characteristics of the received random 
signals; 

• estimating the error of the experimentally obtained characteristics of the generated signal relative 
to the theoretical ones; 

• checking the stationarity conditions of a random process. 

For example, a spectrum transformation task can be formulated as follows. 

The vector X of spectral coefficients in the trigonometric basis and the number of samples N are given. 
Obtain the vector Y of spectral coefficients in the generalized Hartley basis. In the course of the solution, 
compose the Fourier kernel matrix and apply it to calculate the spectrum. 

The solution to such kind of a task was considered in [14]. 

4 CONCLUSIONS 
MATLAB provides a comprehensive toolkit for the experimental study of signal simulation algorithms. 
This simulation package can be used for assessing practically the efficiency and complexity of both 
existing simulation algorithms and those being developed, including ones focused on generating signals 
for use in debugging components of real-time systems for various purposes. 

The proposed educational model utilizing MATLAB tools does not depend on the form of conducting 
classes: the software does not require mandatory personal contact between participants in the 
educational process – their interaction can be organized remotely. 

The process of teaching disciplines related to digital signal processing, such as digital filtering, real-time 
systems, and others, can be organized in a similar way. Training according to the proposed model 
reduces the involvement of the professor in classes with students but requires a deeper methodological 
study of training materials from theoretical summaries to a fund of assessment tools. 

The results of the work can be in demand when modernizing existing and developing new curricula and 
disciplines in the process of training engineering personnel. 
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MULTIMODALITY IN LOGOTYPES AS THE GAME BASED 
LANGUAGE TEACHING AND LEARNING 

R. Baranauskiene, I. Mickiene, S. Juzeleniene 
Vilnius University (LITHUANIA) 

Abstract 
Logotypes, as an independent genre, representing the country and its language, is considered as a part 
of the linguistic landscape. Therefore, logotypes may be chosen as a targeted, innovative way of 
language teaching. The use of logotypes could be understood as an example of a Game Based Learning 
strategy directed towards the learners as emergent readers. This kind of teaching was seen in other 
lessons too, for example, how logotypes were used as a teaching and learning material [1, 314] for other 
purposes into teaching artefacts. 

Logotypes are characterised as a type of public writings aimed at informing and drawing attention. To 
create a suggestive logotype, foregrounded tools, such as verbal and non-verbal, performing impact, 
educational and at the same time aesthetic functions are employed. The term ‘foregrounding’ was first 
used by Jan Mukarovsky and refers to the factors of deviating from linguistic and literary norms. In 
general, foregrounding can be realised on various linguistic levels, thus, it is possible to distinguish 
conceptual, functional, discourse and pragmatic devices, which can be represented by various formal 
means, for example, phonetic-phonological, morphological-syntactic, and lexical-pragmatic. The relation 
between the different kinds of foregrounding is language-specific [2, 13]. The multimodal use of verbal 
and non-verbal signs in logotypes enhances the learning capacity of a language learner at cognitive, 
cultural, and meta-cognitive levels. The learner is encouraged to perceive the concept expressed 
through image and word. In the digital age, multimodality has become central to communication, and 
this is especially true for language learners [3]. 

The aim of the research is to examine the multimodal expression of logotypes that can be adopted and 
applied to language teaching and learning. The report provides a detailed analysis of verbal and non-
verbal actualised logotypes used in public and virtual spaces. Logotypes are studied from the point of 
view of the addressee. It is aimed to find out by which way the learner understands functions of the 
logotype, how interprets the meaning realised verbally and non-verbally. 

The analysis is performed according to the functional direction of the study, i.e., from function to form. It 
is observed which verbal and non-verbal signs are chosen to express the function. For the creation of 
Lithuanian company logotypes, the study reveals that the type of verbal signs (graphemes) 
foregrounding is used most often, as the stylisation of which has been distinguished as influential, 
motivated and particularly suitable for game-based language teaching and learning. 

Keywords: logotypes, language teaching and learning, multimodality, foregrounding. 

1 INTRODUCTION 
Logotypes are defined as specially designed original graphic images or symbols that perform the 
function of the emblem or trademark of the relevant company or event. They are characterised as a type 
of public signs aimed at informing and drawing attention. Company logotypes represent a trader’s 
business, the products, and the activity idea. The referent of a logotype is related to the business culture, 
and traditions in certain country or region. Logotypes, as an independent genre, representing the country 
and its language, are considered as a part of the linguistic landscape. Company logotypes are presented 
on posters, trademarks, public signs in streets, therefore could be understood as micro-group of 
toponyms. 

Companies’ logotypes rather are multimodal and consist of verbal and non-verbal elements. In order to 
decode the meaning, the communicative intention of multimodal logotype the interpretation of verbal 
and visual elements is needed. Usually multimodal logotypes include a text and an image, which are 
linked together. On the one hand, the interpretation of verbal elements – tropes, synonyms, rhetorical 
figures, syntactic constructions, and word order in logotypes is significant, on the other – it is important 
to draw attention to visual elements: font and size of graphemes, colours, the geometry figures, shape, 
and the visual images. 
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Logotypes can be chosen as a targeted, innovative way of language teaching. The use of logotypes 
could be understood as an example of a Game Based Learning strategy directed towards the learners 
as emergent readers. This kind of teaching was seen in other lessons too, for example, how logotypes 
were used as a teaching and learning material [cf. 1, 314] for other purposes into teaching artefacts. 

To create a persuasive logotype, foregrounded tools, such as verbal and non-verbal, performing impact, 
educational and at the same time aesthetic functions are employed. The term ‘foregrounding’ was first 
used by Jan Mukarovsky and refers to the factors of deviating from linguistic and literary norms. In 
general, foregrounding can be realised on various linguistic levels, thus, it is possible to distinguish 
conceptual, functional, discourse and pragmatic devices, which can be represented by various formal 
means, for example, phonetic-phonological, morphological-syntactic, and lexical-pragmatic. The relation 
between the different kinds of foregrounding is language-specific [2,13]. 

The multimodal use of verbal and non-verbal signs in logotypes enhances the learning capacity of a 
language learner at cognitive, cultural, and meta-cognitive levels. The learner is encouraged to perceive 
the concept expressed through image and word. In the digital age, multimodality has become central to 
communication, and this is especially true for language learners [3]. 

The aim of the research is to examine the multimodal expression of logotypes that can be adopted 
and applied to language teaching and learning. The report provides a detailed analysis of verbal and 
non-verbal foregrounded logotypes used in public and virtual spaces.  

2 METHODOLOGY 
The use of logotypes is understood as an example of a game-based learning and teaching strategy. 
Language learning and teaching by experience often more efficient than learning by studying. Using 
games in general for educational purposes offers a variety of knowledge presentations and creates 
opportunities to apply the knowledge within a virtual world, thus supporting and facilitating the learning 
process [cf. 4]. The analysis of logotypes as one of the game-based learning strategy is related to social 
and cultural context of the language and country; therefore, this method enhances the learner to know 
more about the country environment. Most researchers conceptualise learning as a multidimensional 
construct of learning skills, cognitive learning outcomes, such as procedural, declarative and strategic 
knowledge, and attitudes [cf. 4, 217]. 

The main characteristics of logotypes as a type of the game based learning could be summarised as 
fantasy, curiosity, challenge and control [5, 81], which leads learner to the real life, to the real places, 
where logotypes are presented. On the other hand, the learner is encourages to know more about the 
virtual world of certain culture as well, because the logotype can be provided in the virtual space. 

This learning strategy emphasizes interaction and collaboration of learners and teacher. The learner, 
who learns language through logotypes, has to collaborate with the trainer and has to: 1) detect verbal 
elements; 2) relate them to the visual elements; 3) determine the meaning of verbal elements in the 
overall context of the logotype; 4) interpret a communicative intention sent by multimodal logotype 
creator. Visual signs complements verbal information and is more eloquent than a verbal text, but it also 
often has a significant impact on perception and interpretation of the information of logotypes. 

The article analyses multimodal logotypes, performing the function of trademarks, in a public and virtual 
space. Multimodal logotypes are construed through two significant modes – visual and verbal. The 
purpose of logotypes is to inform and draw attention. In order to create a persuasive logotype, 
multimodal foregrounding measures are used, which have an impact and aesthetic function, so the 
updated graphic design conveys the meaning of the logotype in a more comprehensive way. 

Therefore, analysis of logotypes is also related to the foregrounding theory, which was formulated by 
the representatives of the Prague School. Mukarovsky defined this concept as ‘actualisace’ or de-
automatization and indicated the features of the foregrounding – uncommonness and novelty, 
unexpectedness, unusualness and uniqueness. A. Pupkis relates this phenomenon to the usage of 
unfamiliar, unusual language means [6]. W van Peer describes the meaning of term ‘foregrounding’ in 
English: „First of all, it is used to indicate the (psycholinguistic) processes by which – during the reading 
act – something may be given special prominence. Second, it may refer to specific devices (as produced 
by the author) located in the text itself“ [7, 547]. Similarly Halliday notices, that foregrounding is related 
to ‘motivated’ prominence and prominence is like “the phenomena of linguistic highlighting, whereby 
some features of the language of a text stand out in some way” [cf. 2, 13]. Therefore, it has to be 
mentioned, that foregrounded devices attract attention to the subject matter of the communicative 
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situation. The important characteristic of foregrounding is its context-bound nature [cf. 2. 13]. „We 
identify and describe the foregrounded elements on the basis of their context. This is because one 
foregrounded element can have values attached to it as a result of its context“ [2, 13]. There are 
distinguishes two types of foregrounding – paradigmatic and syntagmatic foregrounding, that depends 
on the certain principles. Foregrounding can be represented by various language-specific means 
(phonetic-phonological, morphological, syntactic, lexical), by visual elements, graphic signs, by 
paragraphs and all text. Foregrounded verbal and non-verbal elements and its liaison in the context can 
express various rhetorical figures: puns, irony, metaphor, metonymy, simile, and oxymora. In order to 
analyse foregrounded and multimodal logotypes as the device of language learning these steps 
required: 1) identify foregrounded verbal elements, represented by lexical means; 2) detect 
foregrounded non-verbal elements, represented visually; 3) evaluate the principle of verbal and non-
verbal elements liaison as contrast, coupling, convergence, textual-visual connection; 4) decode the 
meaning expressed verbally and visually. 

Logotypes are studied from the point of view of the addressee. It is aimed to find out by which way the 
learner understands functions of the logotype, how interprets the meaning realised verbally and non-
verbally. The analysis is performed according to the functional direction of the study, i.e., from a function 
to a form. It is observed which verbal and non-verbal signs are chosen to express the function. The 
research, in this regard, is based on the work of M. A. K. Halliday and van Leeuwen [8; 9]. Different 
modes (verbal and non-verbal) convey certain function, which lets better understand the meaning of the 
logotype, to identify the attitudes and values of the language community. 

3 RESULTS 
According to Salmon [10], a collaborative learning process consists of a five-stages, which could be 
helpful for languages courses creators. The first two stages are the most important, because they let to 
achieve the other stages and could be understood as the guarantee of the successful learning. First 
step is related to access and motivation of the participants, the second one with online socialization of 
the learners. Based on these two steps should be achieved the recent stages: the information exchange, 
knowledge construction and the development of knowledge. In this regard the game-based learning 
through the multimodal and foregrounded logotypes is convenient and corresponds the needs of the 
learners seeking successful teaching and learning. 

Game based learning and teaching practice through multimodal logotypes within foregrounding theory 
are analysed from a collaborative learning perspective. Therefore it is significant to consider the 
symmetrical relationships between the teacher and the learners, because both of them strive to attain 
the mutual goal of second language acquisition. This collaborative game-based learning enhances 
learners to absorb into the cultural and social environment of particularly country, also “includes an 
understanding and use of the different resources of the implicit phenomena such as relations and values, 
and artefacts like language and objects” [1, 309; 11] 

It is important to mention some significant features of the teaching practice. One of them is that “the 
teachers do not use and follow any standardised material in their teaching. Instead various materials” 
and contextualised situation are employed [cf. 1, 317]; and the other one feature is “the need to use 
various types of artefacts. Primarily, this is because the teachers and learners can neither rely on a 
mutual oral language nor make use of a written language for communication. However, the artefacts 
they use also give a picture of the learners as in need of concrete input in terms of photos, gestures etc” 
(cf. 1, 317]. 

When analysing multimodal and foregrounded logotypes first the visual elements are noticed. Font type 
and size, colours selection, images in logotypes are focused on more convenient reading and 
understanding of information. The information is encoded in capital letters, larger font, bold font, italic 
font, and letter stylization marks. Images in logotypes have the illustrative function and are understood 
as the accompanying elements of language. The visual elements are important part of logotypes, 
because they raise associations and convey the idea of the logotype more clearly than the verbal text. 
The visual elements of the logotypes usually are coloured and incorporated into or next to the verbal 
text. 

Foregrounded elements can be classified into several groups: 1) signs of phonography: diacritical signs, 
graphemes, punctuation marks; 2) signs of ideography; 3) other graphical signs: colours, font type, 
illustrations, and images. 
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3.1 Foregrounding of graphemes 
In order to decode the meaning and communicative intention of logotypes the usage of the stylized 
graphemes in logotypes are motivated, since textual-visual connection is created. The stylization of 
graphemes emphasizes the similarity of the concrete grapheme and entity or object, which could be 
understood as the metonymy of certain company.  

 
Figure 1. Stylized grapheme A. 

In the first example we can see the logotype of the jewellery gallery, in which the second grapheme A 
of the word katės (Eng. Cat’s – a singular genitive noun) is stylized as cat (Lith. katė) and its figure 
depicts the letter A, written in a special font. When learners analyses this example, first they can see 
the visual elements: image of cat, the red color of logotype, the first word written in a bold and a large 
size font and the second one, provided in a regular font. Then they can notice the verbal elements, the 
phrase, katės galerija (Eng. Gallery of Cat’s). Later students can understand that the image of cat is 
something related to the Lithuanian noun katės and predict its meaning. The second international noun 
galerija (Eng. Gallery) guides to the perception, that this multimodal logotype is coherent with some art 
or jewellery gallery. During the game-based lectures based on multimodal logotypes the learner is 
encouraged decode the meaning of verbal elements by associating them with visual elements, and 
presuppose the main idea, represented in logotype. Accordingly a social-cultural context could be 
examined, since the logotype represents the trader’s business, the jewellery, and the online shop. Finally 
it is possible to underlie the conceptualization of an online shop customer as a stylish, confident, 
mannered cat, whose tail rolled out and facing the viewer, as if hoping to admire it. 

 
Figure 2. Stylized grapheme K. 

In the second figure the logotype of children’s hairdresser’s is depicted. The addressee is encouraged 
to draw attention to the visual elements of the logotype – the yellow scissors in the middle of the 
logotype, the images of boy on the left side and of girl on the right side, the blue colour word vaikų (Eng. 
Children’s; a plural genitive noun) and the red colour word kirpyklėlė (Eng. Little Hairdresser’s; a singular 
nominative noun), both taken in the bold font. The red and blue colours seemingly are related with 
characters of girl and blue. It should be mentioned that the grapheme K is represented in the form, which 
is characteristic to a scissors, and is used instead of K in the word vaikų (Eng. Children’s) and in the 
word kirpyklėlė (Eng. Little Hairdresser’s). The learner relates visual elements with verbal phrase and 
can presuppose the meaning of logotype. Noticeable, that the image of the yellow scissors are related 
to the hairdresser's as the part to the whole, therefore, the scissors could be interpreted as visual sign 
metonymy. 

 
Figure 3. Stylized grapheme O. 
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In the (3) example the logotype represents an online local business organizing children’s birthdays. First, 
the visual elements are foregrounded: graphemes of red and green colours, the stylized image of a girl 
and a boy holding hands and the stylized grapheme O, depicted as an apple. The verbal elements 
Adomo sodas (Eng. Adam’s Garden) with visual ones, especially an image of apple, create allusion to 
the Garden of Eden, associated with place of dream and desire. 

 
Figure 4. Stylized grapheme Ė. 

In the (4) figure the logotype of furniture manufacturer is depicted. Multimodal logotype consists of visual 
and verbal elements. The Lithuanian stylized grapheme Ė in the word Salomėja (a Lithuanian personal 
name) is represented as one of the furniture, commode. In this case the image of commode could be 
understood as visual sign metonymy, wherefore the learner presupposes the possible concept of the 
logotype.  

3.2 Foregrounding of diacritical signs 
Diacritical signs, as accented signs of a phonetic speech, are usually written at the top, bottom, or next 
to a letter. The main function of diacritical signs is to change or clarify the meaning of the grapheme. 

 
Figure 5. Stylized Lithuanian diacritical sign Ž. 

 
Figure 6. Lithuanian diacritical sign Š. 

In the (5) and the (6) figures the Lithuanian diacritical signs Ž and Š are foregrounded visually. The (5) 
logotype represents an online Japanese tea store, and the (6) example marks Facebook page, where 
the wedding advertisements are provided. These foregrounded visual elements are motivated, since 
green leaves resemble green tea, and the symbol of wedding rings is associated with the wedding. The 
Lithuanian diacritical sign Ž is stylized using the shape of green tea leaves. The stylized diacritical sign, 
emphasized by the green colour, symbolizes pleasure, energy and health. There is no doubt that colours 
are very important in creating brands, because they are the most visible first point of communication. In 
the (6) figure the pink colour represents truth, sincerity, protection, and cosiness. In this logotype a 
relationship between t and k graphemes, as figures of two people holding hands can also be observed. 
The foregrounded verbal elements Žalia arbata (Eng. Green Tea) and Išteku.lt (Eng. I get married) draw 
learner’s attention to specific Lithuanian diacritical signs. 

3.3 Foregrounding of punctuation marks 
The foregrounding of visual elements is determined by the meaning of the word or syntactic construction. 
The stylized punctuation marks draw the attention of the addressee. In the (7) logotype a zigzag line 
with four dots instead of a punctuation mark, is presented. This stylized full stop emphasizes the 
meaning of international word zigzag. Verbal phrase zigzag.lt corresponds to the travel agency website 
address. The contrast of blue verbal element zigzag and yellow stylized punctuation mark can be 
considered a fairly effective combination, since usually the blue colour express reliability, stability, 
protection. 
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Figure 7. Stylized punctuation mark. 

 
Figure 8. Stylized punctuation mark. 

The (8) logotype represents the online shop varlė.lt. Lithuanian verbal element varlė (Eng. Frog) is 
foregrounded by stylized punctuation mark, which is depicted as frog. The green colour is chosen in 
order to create association between the verbal element varlė and the image of frog. 

The construction of foregrounded graphemes, diacritical signs and punctuation marks in multimodal 
logotypes is motivated, therefore learners through visual elements can identify the meaning of the verbal 
elements or presuppose the main activity of the represented company.  

The stylization of graphemes, diacritical signs, and punctuation marks can be based on the similarity of 
a shape or a form of a phonography sign and a particular object. On the other hand, the visual elements 
could be chosen as a visual illustration of the verbal elements. 

People, reading the same text, understand it and “visualize” it differently [cf. 12, 123]. Therefore, the 
decoding of the multimodal logotypes depends on the deeper perception of the addressee. 

4 CONCLUSIONS 
The study reveals that the type of verbal signs (graphemes) as means of foregrounding is most 
frequently used as a stylisation, which could be treated as influential, motivated and particularly suitable 
for game based language teaching and learning.  

Visual foregrounding in logotypes is appropriate and motivated by content. In order to attract the 
attention of an addressee, colours contrasts are used. Among the non-verbal signs a graphical 
foregrounding, illustrations are most common. It is observed that the most original, attractive and 
colourful logotypes are oriented to the target group of children. Synthesis of visual and verbal elements 
makes a logotype much more memorable, it conveys various complementary connotations. The 
multimodal logotypes are relevant to game-based learning and teaching, because the skills and the 
knowledge are best acquired within the context and are generated from experience with complex tasks. 
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“READ – SO YOU NEVER FEEL ALONE” – INITIATIVES BORN 
DURING THE PANDEMIC AND RELATED TO THE HEALING POWER 

OF BOOKS 

Lubomira Parijkova 
University of Library Studies and Information Technologies, Sofia (BULGARIA)  

Abstract  
The place of the book in our lives is usually pathetically spoken of, and there is a public consensus on its 
undeniably important role. In reality, however, the number of readers is insignificant according to a number 
of sociological studies both in Bulgaria and worldwide. 
"We know it's very useful to read, but we do not do it, or at least we don't do it often," is the finding that 
needs to be made. 
The COVID-19 pandemic has re-evaluated our overall behavior and even our value system. Topics such 
as the place of the book, the healing power of reading are also on the agenda during isolation. 
Numerous initiatives are being created to partially restore the mental comfort of nations in a lockdown 
mode. 
The main problem in this report is related to the presentation of the action that precedes the theory. A need 
arising from external circumstances is satisfied. The possibilities of learning by doing are demonstrated. 
The report focuses on various initiatives during a pandemic that bring books and reading to the forefront 
as a means of overcoming problems arising from the pandemic. Loneliness, confusion, anxiety, 
helplessness and meaninglessness go beyond the realm of philosophical speculation and become topics 
of our daily lives. All the described and analyzed initiatives are based on the idea of the healing powers of 
reading, the opportunities that the book provides for solving personal problems and for influencing 
psychological states. 
Locked up in their homes and in the impossibility of realizing the usual social contacts, in the absence of 
contact with culture, people are placed in a situation of forced alienation. For many of them, this proves to 
be a problem. 
UNESCO dedicates the celebration of the International Day of Books and Copyright – April 23rd, to 
overcoming loneliness through reading. All the slogans of the initiatives are related to the topic of dealing 
with feelings of abandonment, grief and hopelessness. Thus, globalization's mobility during the pandemic 
has become a dream.  
Another initiative highlighted in the report is the Elizabeth Kostova Foundation, which urges writers to share 
what they see through their window.  
The Bulgarian Decameron 2020 initiative, born during the lockdown, is an online edition of a collection of 
selected Bulgarian short stories. The Association for Urban Reading Rooms undertakes to provide readers 
with access to contemporary Bulgarian literature when the libraries in the country are closed.  
Events and posts of one of the important influencers in Bulgaria regarding reading are also presented. 
The idea of creating a community through reading was also realized by students of the University of Library 
Studies and Information Technologies, who together with their lecturer (Assoc. Prof. Parijkova) are the 
authors of the project "One University–One Book–One Community". Within a month, students, teachers 
and supporters of the initiative read, shared emotions and discussed in a Facebook forum the book 
selected after a survey.  
Students' essays on the topic "The book in my life" from the Book’s history course, which is led by the 
author, are also analyzed. 
Through learning by doing, students delve deeper into the issues they are discussing; they themselves 
find creative solutions to the cases that have arisen.  
At the heart of all the initiatives explored in the report are enthusiasm, faith, a positive attitude, and the 
belief that reading can and should be used as a means of healing the soul. 
Keywords: Reading, Healing Power of Books, Initiatives, Pandemic, “Learning by doing” Method.  
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1 INTRODUCTION 
The COVID-19 pandemic and the lockdown of almost the whole world at the beginning brought to the 
fore the fear and instinct of self-preservation; negative emotions, accompanied by scary news from the 
media, dominated. But when things calmed down a bit and everyone was left alone, in isolation, hope 
and the desire to rethink and reorder their existence, values, life. There were predictions of catharsis - 
in relationships, in personalities, in thoughts. Standing in front of ourselves, we began to appreciate what 
our consumer daily life and existence had taken away from us, what we lacked. 

Lockdown gave us time for ourselves, which we always missed. How fully and rationally we used it is 
the subject of another discussion. But namely, in this context — of timelessness — we might dedicate 
to our spiritual growth and catharsis, as some prophetically with hope predicted. The theme of catharsis 
didn't realize! But some people have tried more meaningful spending of time at home, with a book in 
hand, with virtual tours of museums, writing stories, playing and giving online concerts, and so on. 

Topics such as the place of the book, the healing power of reading are also on the agenda during 
isolation. 

The place of the book in our lives is usually pathetically spoken of, and there is a public consensus on 
its undeniably important role. In reality, however, the number of readers is insignificant according to a 
number of sociological studies both in Bulgaria and worldwide. 

Numerous initiatives are being created to partially restore the mental comfort of nations in a lockdown 
mode. 

Locked up in their homes and in the impossibility of realizing the usual social contacts, in the absence 
of contact with culture through theatre productions, exhibitions, visits to museums, cinemas, etc., people 
are placed in a situation of forced alienation. For many of them, this proves to be a problem. This report 
presents some of the projects and events created namely during the lockdown. All the described and 
analyzed initiatives are based on the idea of the healing powers of reading, the opportunities that the 
book provides for solving personal problems and for influencing psychological states. 

2 METHODOLOGY 
The main problem in this report is related to the presentation of the action that precedes the theory. A 
need arising from external circumstances is satisfied. The possibilities of learning by doing are 
demonstrated. 

The report refers to the pedagogical approach of John Dewey and his followers for learning by doing 
and the constructivist way of teaching. They have presented initiatives provoked by the author in which 
students are involved as main actors. The connecting theme in this article is the book and the attitude 
towards the reading of the modern young people. 

The report focuses on various initiatives during a pandemic that bring books and reading to the forefront 
as a means of overcoming problems arising from the pandemic. Loneliness, confusion, anxiety, 
helplessness and meaninglessness go beyond the realm of philosophical speculation and become 
topics of our daily lives. 

3 RESULTS 

3.1 Renaissance of John Dewey's pedagogical ideas 

3.1.1 Theoretical formulation of the problem 
The American philosopher John Dewey had had a pragmatic approach to philosophy, psychology, and 
liberal politics. In the book “Experience & Education” (1938) John Dewey illustrated the meaning of 
experience and its relation to education. Almost a century later, his words are still relevant to the 
educational process: “The   main   purpose   or   objective   is   to   prepare   the   young   for   future 
responsibilities and for success in life, by means of acquisition of the organized bodies of information  
and  prepared  forms  of  skill,  which  comprehend  the  material  of  instruction.” [1]. 

Learning by doing is the process whereby people make sense of their experiences, especially those 
experiences in which they actively engage in making things and exploring the world. It is both a 
conceptual designation applied to a wide variety of learning situations (in fact, as some would argue, to 
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all learning), and a pedagogical approach in which teachers seek to engage learners in more hands-on, 
creative modes of learning [2].  
In the University of Library Studies and Information Technologies (ULSIT) many university professors 
have adopted this way of teaching and try to present their materials through involvement in practice the 
students.  

3.1.2 Constructivist approach to teaching 
The author is a follower of the constructivist approach of learning, where the learner constructs for 
himself the necessary knowledge. One of the principles that guides the author as a teacher is that 
students take information in accordance with their personal interests and needs, i.e. at the heart of this 
model is social constructivism. “Knowledge grows if we can use it successfully in our personal work, i.e. 
when knowledge is needed.” [3]. Constructivism is based on the idea of the active role of learners in the 
process of obtaining knowledge. “To know clear the purpose of your activity is very important. The 
constructivism philosophy is connected with asking questions correctly, understanding and meaning 
making.” [4]. 

In the disciplines in which the author teaches, she uses a constructivist approach. In this way, students 
express their freedom of thought and construct meaning for themselves from what they have learned. 

3.1.3 Book Initiative of the Students’ of the ULSIT  
In the context of the present study, the constructivist approach is important in forming an attitude towards 
the book and reading, which goes through personal initiative and experience. The idea of creating a 
community through reading was realized by students of the University of Library Studies and Information 
Technologies, who together with their lecturer (Assoc. Prof. Parijkova) are the authors of the project 
"One University–One Book–One Community." Within a month, students, teachers and supporters of the 
initiative read, shared emotions and discussed in a Facebook forum the book by a contemporary 
Bulgarian author selected after a survey. This initiative also marked April 23rd, and the author of the 
winning book was invited to celebrate in Google meet event. 

The commitment, participation and even management of this event by the students gave them the 
opportunity to constantly feel involved in the realization of the idea, in the project to create a community 
of like-minded people who love to read and share their love for the book. 

3.1.4 "The book in my life" students' essays 
Each academic year, the author provokes students by writing an essay to make sense of the place of 
the book in their lives. Students are in their first year of study and are training to be library managers. 
Essay writing is not a part of high school and is a challenge for students as well. But still there are good 
texts - personal, frank and meaningful. One of the essays says: If there were no books, our world would 
be very poor. 

Of course, there is also a formal attitude from some students who formulate the book as a carrier of 
information and thus ends their essay style. 

3.2 Initiatives promoting the book as a rescue from loneliness during a 
pandemic 

3.2.1 UNESCO’s Book celebration initiatives 
UNESCO dedicates the celebration of the International Day of Books and Copyright – April 23rd 2020, 
to overcoming loneliness through reading. “Read – so you never feel alone” is one of the slogans of the 
event. To be with yourself and to feel alone are very different things. UNESCO provokes all readers 
around the world to connect each other via reading books. All the slogans of the initiative (Read – so 
that no culture stays unknown; Read – so that no strangers remain; Read… grow wings and travel) – 
are related to the topic of dealing with feelings of abandonment, grief and hopelessness. Thus, 
globalization's mobility during the pandemic has become a dream. Travel is possible thanks to books – 
UNESCO teaches us.  

And in 2021 UNESCO celebrates International Day of Books and Copyright under the sign of Books as 
saviors of souls from loneliness. There are used quotes from important figures in human history, who speak 
of the healing power of books: “A room without books is like a body without a soul.” Marcus Tullius Cicero; 
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“Books give a soul to the universe, wings to the mind, flight to the imagination, and life to everything.” Plato; 
“Reading well is one of the great pleasure that solitude can afford you.” Harold Bloom, etc. [5]. 

By promoting the healing power of reading, UNESCO affirms the possibilities of bibliotherapy as a 
means of dealing with problems."The use of selected reading materials as therapeutic adjuvants in 
medicine and in psychiatry; guidance in the solution of personal problems through directed reading" [6].   

3.2.2 Elizabeth Kostova Foundation  
A week after the begging of the first lockdown (13th of March 2020) in Bulgaria, the Elizabeth Kostova 
Foundation invited members of its creative writing workshops to create new texts. The Foundation urged 
writers to share what they see through their window during lockdown – literally and metaphorically. The 
initiative called “Alone Together” and collected 6 issues (each of which contained 4 stories). Many writers 
wrote their honest texts in Bulgarian and English and shared their way of dealing with loneliness. This 
is an eloquent way that literature helps people dealing with difficulties. 

3.2.3 The Bulgarian Decameron 2020 initiative 
The Bulgarian Decameron 2020 initiative, born during the lockdown, is an online edition of a collection 
of selected Bulgarian short stories. The Association for Urban Reading Rooms undertakes to provide 
readers with access to contemporary Bulgarian literature when the libraries in the country are closed. 

“Since the time of Boccaccio, literature, and in particular, short stories, have been a refuge in days of 
trial” – say the creators of the idea. The volume contains the stories of 30 popular and talented Bulgarian 
authors. Anyone could download the volume of short stories and join the current prose [7]. If readers 
choose to support a particular author, they can purchase his book online.  

3.2.4 Book’s influencers 
In times of domination of social networks in our personal life, it is important to note the positive role of 
book influencers – those who care to form the opinion of their followers, to teach them and to influence 
their choice of reading. 

Svetlozar Zhelev is a Bulgarian Book influencer, director of the National Book Center at the National 
Palace of Culture. His cause for decades has been the promotion of reading. He has thousands of 
followers. He was especially active during the lockdown, proclaiming that this was the time to dedicate 
himself to reading. Here is what he wrote before the whole of Bulgaria was in full lockdown. Opening a 
good book is like finding a friend. Reading it is like living your life with it. And the book will be with you 
forever. The Book will never leave you, it will not betray you, it will share everything with you, it will bring 
you happiness and experience. We have a few real friends who are the salt of our days, and only one 
life. Books are friends and lived lives. And a companion, and a teacher, and a companion, and fun. Not 
everyone is like that. We have to find our own. The reader is not alone.” [8]. 

4 CONCLUSIONS 
In Bulgaria, no study has been done on whether the number of readers has increased during a 
pandemic, but according to the UNESCO website in some countries the number of books read has 
doubled [5]. 

In conclusion, it can be said that despite the negative consequences of the pandemic in every area of 
our human existence, positive consequences can also be found. Many people have rediscovered the 
book and reading as life-saving islands. Many initiatives have been created, which demonstrates the 
care of the organizers for the spiritual condition of the people. The prestige of the book rose. 

Through learning by doing, students are involved in building a strategy to stimulate reading. As initiators 
and participants in various book-related events, students delve deeper into the issues they are 
discussing; they themselves find creative solutions to the cases that have arisen.  

At the heart of all the initiatives explored in the report are enthusiasm, faith, a positive attitude, and the 
belief that reading can and should be used as a means of healing the soul. 
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PROJECT-BASED LEARNING APPROACH USED FOR TEACHING 
AND LEARNING THE TOPIC “BCD ADDERS” IN THE COURSE 

“DIGITAL ELECTRONICS” DURING COVID-19 PANDEMIC 

A. Borodzhieva 
University of Ruse "Angel Kanchev" (BULGARIA) 

Abstract 
The paper illustrates the application of project-based learning on the topic “BCD Adders” studied in the 
courses in digital electronics in the University of Ruse “Angel Kanchev” as a way of presenting this topic 
to the students making the classes more attractive using active learning methods. BCD adders were 
implemented with different computer-based tools, such as MS Excel, Logisim, ISE Project Navigator, 
LearningApps, etc. The solutions presented in the paper make the classes more attractive and the final 
assessment of the students more effective. 

Keywords: Education 4.0, project-based learning, digital electronics, BCD adders. 

1 INTRODUCTION 
Nowadays, the greatest provocation for university educators is to entice the students’ attention to the 
topics studied in the courses. This requires applying innovative ideas by the lecturers in the universities 
for making the classroom experience more attractive to the students. Such innovative ideas are creative 
teaching, audio, and video tools, “real-world” learning, working in teams on projects, etc. [1] 

The courses “Digital Circuits”, “Pulse and Digital Circuits” and “Pulse and Digital Devices” introduce the 
students-bachelors of the specialties “Computer Systems and Technologies”, “Electronics”, “Internet 
and Mobile Communications”, “Computer Control and Automation”, and “Information and 
Communication Technologies” in the University of Ruse to the main topics in the field of digital 
electronics [1]. 

Different combinational circuits such as diversified arithmetic circuits (half-adders, adders, multistage 
combinational adders, and subtractors), encoders and decoders, multiplexers and demultiplexers, code 
converters, and comparators are studied in these courses [1, 2]. 

This academic year, in the conditions of the COVID-19 pandemic, the teaching team in the courses 
mentioned above decided to introduce project-based learning [3, 4] as one of the trends for future 
education, known as Education 4.0 [5]. The students had to work on different projects, getting 
acquainted with and implementing different digital devices not included in the curriculum of the courses 
at the moment, for example, BCD adders, circuits for binary multiplication of 2-bit and 3-bit numbers, 
etc., via various computer-based tools. The applications described in the paper are planned to be 
included when updating the curriculum. 

The paper presents the application of project-based learning on the topic “BCD Adders” implemented 
with different computer-based tools, such as MS Excel (electronic spreadsheets), Logisim [6], ISE 
Project Navigator, LearningApps [7], etc. as a way of presenting this topic to the students making the 
classes more attractive using active learning methods. 

Creative teaching uses tools for stimulating creativity. Using visual exercises with simulations and 
laboratory boards excites students’ minds and captures their interest. This is a time-tested method for 
identifying student’s creative abilities and encouraging creative contributions [1, 3, 4]. 

Incorporating audio-visual materials during the classes, for example, multimedia interactive tests, 
movies, pictures, helps the students’ imagination grow and understand the concepts better [1, 3, 7]. 

Working together as a team during the classes also encourages the students to learn and think better, 
and of course, the end result of the collaborative effort is always immense [1, 3, 4, 5]. 

Therefore, active learning methods engage students in learning, using activities such as reading, writing, 
discussion, or problem-solving, and promote analysis, synthesis, and evaluation of the class content. 
Active learning methods also provide students with informal opportunities for feedback on how well they 
understood the material [1]. 
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2 METHODOLOGY 

2.1 Education 4.0 and project-based learning 
Today, the world is changed by the Industrial Revolution 4.0 and its technologies like Big Data, Artificial 
Intelligence, and the Internet of Things. It will affect the major industries as well as the roles for which 
students will be prepared, resulting in the evolution of education. The main features of education during 
its evolution (from Education 1.0 to Education 4.0) are presented in Fig. 1 [5]. “The future of education, 
Education 4.0, will change the teaching-learning methodologies to prepare the students for the future 
progressive, intellectual and knowledge-driven world” [1, 5]. Fig. 2 presents the list of Top 10 digital skills 
in Education 4.0 [5]. The major trends in Education 4.0 are shown in Fig. 3 [5]. One of these major trends 
is Project-Based Learning (PBL), defined as “a teaching method in which students gain knowledge and 
skills by working for an extended period of time to investigate and respond to an authentic, engaging, 
and complex question, problem, or challenge” [1, 3, 4]. Project-Based Learning includes the following 
core components: content knowledge and skills, authenticity and relevance, inquiry, student voice and 
choice, collaboration, employability skills, community partnerships, feedback and revision, publicly 
presented product, and reflection [1, 3, 4]. 

 
Figure 1. Main features of education during its evolution – from Education 1.0 to Education 4.0. 

  
Figure 2. Top 10 digital skills in Education 4.0. Figure 3. Major trends of Education 4.0. 

The paper describes project-based learning approach, one of the major trends in Education 4.0, applied 
in the courses “Digital Circuits”, “Pulse and Digital Circuits” and “Pulse and Digital Devices” for the 
students-bachelors of the specialties “Computer Systems and Technologies”, “Electronics”, “Internet and 
Mobile Communications”, “Computer Control and Automation”, and “Information and Communication 
Technologies” in the University of Ruse for increasing students’ motivation using project-based learning 
on the topic of BCD adders solving the following problems: 1) studying the theory of BCD adders 
(presented briefly in the next section) in advance using the flipped-classroom idea [1, 8]; 2) building an 
application in MS Excel for illustrating the principle of operation of a single-digit BCD adder; 3) building the 
circuit of a single-digit BCD adder in Logisim and testing it for different input combinations; 4) creating 
bilingual multimedia interactive applications in English and Bulgarian, with various types of testing 
exercises, allowing students to learn basic concepts in the theory of BCD adders. 
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2.2 BCD adders 
A BCD adder is used to perform the addition of BCD numbers. A BCD digit can be equal to any of the 
ten possible four-bit binary representations, 0000, 0001, …, 1001, i.e. the equivalent of the decimal 
numbers 0, 1, …, 9. When two BCD digits are added and if an input carry is available, the highest binary 
number that can be obtained is the equivalent of the decimal number 19 (9 + 9 + 1). This binary number 
will be (10011)2. On the other hand, if BCD addition is done, the answer expected will be (0001 1001)BCD. 
If the output bits are restricted to the minimum required (in this case, 5 bits are enough), the answer in 
BCD would be (1 1001)BCD. Table 1 lists the possible results in a binary form and the expected results 
in BCD when a four-bit binary adder to perform the addition of two BCD digits is used. It is clear from 
Table 1 that, if the sum of the two BCD digits remains equal to or less than 9, the four-bit adder produces 
the correct BCD output. The binary sum and the BCD sum in this case are the same. However, when 
the sum is greater than 9, the two results are different [2]. It can also be seen from Table 1 that, for a 
decimal sum greater than 9 (or the equivalent binary sum greater than 1001), if the number 0110 is 
added to the binary sum, the correct BCD sum and the desired carry output are obtained (Fig. 4). 

Table 1. Results in a binary form and the expected results in BCD using a four-bit binary adder 
to perform the addition of two BCD digits. 

 

 
Figure 4. Adding 0110 to the binary sum to obtain the correct BCD sum. 

The Boolean expression that can apply the necessary correction is written as [2]: 

  (1) 

Equation (1) is interpreted as follows: a correction needs to be applied in the following cases: 1) whenever 
 i.e. for the last four entries, corresponding to a decimal sum equal to 16, 17, 18, and 19; 2) whenever 

both  and  are “1”, i.e. for the next four entries from the bottom, corresponding to a decimal sum equal 
to 12, 13, 14, and 15; 3) when both  and  are “1”, i.e. for the remaining two entries corresponding to a 
decimal sum equal to 10 and 11 (Fig. 5) [2]. 

K Z 3 Z 2 Z 1 Z 0 C S 3 S 2 S 1 S 0

0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 1 0 0 0 0 1
2 0 0 0 1 0 0 0 0 1 0
3 0 0 0 1 1 0 0 0 1 1
4 0 0 1 0 0 0 0 1 0 0
5 0 0 1 0 1 0 0 1 0 1
6 0 0 1 1 0 0 0 1 1 0
7 0 0 1 1 1 0 0 1 1 1
8 0 1 0 0 0 0 1 0 0 0
9 0 1 0 0 1 0 1 0 0 1
10 0 1 0 1 0 1 0 0 0 0
11 0 1 0 1 1 1 0 0 0 1
12 0 1 1 0 0 1 0 0 1 0
13 0 1 1 0 1 1 0 0 1 1
14 0 1 1 1 0 1 0 1 0 0
15 0 1 1 1 1 1 0 1 0 1
16 1 0 0 0 0 1 0 1 1 0
17 1 0 0 0 1 1 0 1 1 1
18 1 0 0 1 0 1 1 0 0 0
19 1 0 0 1 1 1 1 0 0 1

Binary sum BCD sumDecimal
sum

0 1 0 1 0 0 1 0 1 1 0 1 1 0 0 0 1 1 0 1 0 1 1 1 0
0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0

1 0 0 0 0 1 0 0 0 1 1 0 0 1 0 1 0 0 1 1 1 0 1 0 0

0 1 1 1 1 1 0 0 0 0 1 0 0 0 1 1 0 0 1 0 1 0 0 1 1
0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0

1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 0 0 0 1 1 0 0 1

+

+

+

+

+

+

+

+

+

+

= + +3 2 3 1. .C K Z Z Z Z

1,K =

3Z 2Z

3Z 1Z
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Figure 5. Illustrating the principle of correction and determining equation (1). 

Justification of this expression (equation (1)) can be obtained after minimizing the output functions of 
the device, for example with the help of Logisim and its option “Combinational Analysis”. The five input 
variables (K, Z3, Z2, Z1, Z0) are defined (Fig. 6 a), the five output variables (C, S3, S2, S1, S0) are also 
defined (Fig. 6 b). Then the truth table of the BCD adder is defined (Fig. 6 c) – the output functions are 
not defined (don’t care values) for the last 12 rows (x). Then the output functions are minimized using 
Karnaugh maps (visualization for 5 variables is not available in Logisim), but expressions can be seen 
(Fig. 6 d, e, f, g, h). 

  

 

a) b) 
  

  
d) e) c) 

   

   
f) g) h) 

Figure 6. Synthesis of BCD adders in Logisim: a) defining the input variables; b) defining the output variables; 
c) defining the truth table; d) minimizing the output function C; e) minimizing the output function S3; f) 

minimizing the output function S2; g) minimizing the output function S1; h) minimizing the output function S0. 

Using Logisim, the Boolean expressions for all these output functions of the BCD adder are derived: 

= + +3 2 3 1. .C K Z Z Z Z

K Z 3 Z 2 Z 1 Z 0 C S 3 S 2 S 1 S 0

0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 1 0 0 0 0 1
2 0 0 0 1 0 0 0 0 1 0
3 0 0 0 1 1 0 0 0 1 1
4 0 0 1 0 0 0 0 1 0 0
5 0 0 1 0 1 0 0 1 0 1
6 0 0 1 1 0 0 0 1 1 0
7 0 0 1 1 1 0 0 1 1 1
8 0 1 0 0 0 0 1 0 0 0
9 0 1 0 0 1 0 1 0 0 1
10 0 1 0 1 0 1 0 0 0 0
11 0 1 0 1 1 1 0 0 0 1
12 0 1 1 0 0 1 0 0 1 0
13 0 1 1 0 1 1 0 0 1 1
14 0 1 1 1 0 1 0 1 0 0
15 0 1 1 1 1 1 0 1 0 1
16 1 0 0 0 0 1 0 1 1 0
17 1 0 0 0 1 1 0 1 1 1
18 1 0 0 1 0 1 1 0 0 0
19 1 0 0 1 1 1 1 0 0 1

Binary sum BCD sumDecimal
sum
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  (2) 

Logisim suggests building the circuit in the following bases: 1) Basis 1 (AND, NOT, OR gates) (Fig. 7 
a); 2) NAND logic gates; 3) only 2-input NAND logic gates. The circuit is not optimized (Fig. 7 a) – it 
consists of 8 NOT logic gates instead of 4 logic gates, and the term  is duplicated. After eliminating 
the duplicated gates, the optimized circuit is built and tested for 2 input combinations – (00011)2 which 
is the same as (00011)BCD (Fig. 7 b), and (10011)2 which is equal to (11001)BCD (Fig. 7 c). The circuit in 
Fig. 7 is used for converting the binary sum to BCD sum, but it does not illustrate the process of adding 
two 4-bit binary numbers in BCD. Below a circuit of a BCD adder is proposed based on the 
considerations in Table 1 and Fig. 4 (by adding the number 0110 for the second half of the combinations 
in Table 1). 

   
a) b) c) 

Figure 7. Circuits of BCD adders in Logisim: a) not optimized, built by Logisim; b) optimized (without 
duplicates) - (00011)2 = (00011)BCD; c) optimized (without duplicates) - (10011)2 = (11001)BCD. 

In a hardware implementation, the number 0110 can be added to the binary sum outputs with the help 
of a second four-bit binary adder. The correction logic circuit according to the Boolean expression (1) 
should guarantee that (0110) will be added only when the expression (1) is satisfied. Otherwise, the 
binary sum outputs of the first binary adder should be passed the same to the final outputs, which can 
be accomplished by adding (0000) in the second adder. Fig. 8 a shows the logic circuit of a BCD adder 
capable of adding two BCD digits with the help of two four-bit binary adders and some additional 
combinational logic. 

The BCD adder described above can be used to add two single-digit BCD numbers only. However, a 
cascade of single-digit BCD adders can be used to perform the addition of multiple-digit BCD numbers. 
For example, an n-digit BCD adder would require n such stages in a cascade. As an illustration, Fig. 8 
b shows the block diagram of a circuit for the addition of two three-digit BCD numbers. The first BCD 
adder, labelled LSD (Least Significant Digit), handles the least significant BCD digits. It produces the 
sum output  which is the BCD code for the least significant digit of the sum. It also 
produces an output carry that is fed as an input carry to the next higher adjacent BCD adder. This BCD 
adder produces the sum output  which is the BCD code for the second digit of the sum, 
and a carry output. This output carry serves as an input carry for the BCD adder representing the most 
significant digits. The sum outputs  represent the BCD code for the MSD of the sum [2]. 

3 1 3 2 3 3 2 1 1 2 3 2 2 1 1

1 3 1 3 2 1 1 0 0

. . ; . . . ; . . . ;
. . . . . ;

C Z Z Z Z K S Z Z Z K Z S Z Z Z Z K Z

S K Z Z Z Z Z K Z S Z

= + + = + = + +

= + + =

1.K Z

( )3 2 1 0 ,S S S S

( )7 6 5 4 ,S S S S

( )11 10 9 8S S S S
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a) b) 

Figure 8. BCD adders: a) Single-digit BCD adder; b) Three-digit BCD adder [2]. 

3 RESULTS 
This academic year, in the conditions of the COVID-19 pandemic, the teaching team in the courses 
mentioned above decided to introduce project-based learning [3, 4] as one of the major trends for future 
education, known as Education 4.0 [5]. The students had to work on different projects, getting 
acquainted with and implementing different digital devices not included in the curriculum of the course 
at the moment, for example, BCD adders, via various computer-based tools. Using project-based 
learning on the topic of BCD adders the students had to solve the following problems: 1) studying the 
theory of BCD adders (presented briefly in Section 2.1) in advance – students had to understand in 
depth the principle of operation of BCD adders, presenting the information in a visual way (Table 1, Fig. 
4 and Fig. 5), to justify equation (1) using Logisim (Fig. 6) and to derive all the relationships about the 
bits of the binary sum and the BCD sum (Fig. 6 and equations (2)), to build a circuit for converting the 
binary sum into BCD sum (Fig. 7), to reach to the idea of building the circuit of a single-digit BCD adder 
(Fig. 8 a); 2) building an application in MS Excel for illustrating the principle of operation of a single-digit 
BCD adder (Section 3.1); 3) building the circuit of a single-digit BCD adder in Logisim and testing it for 
different input combinations (Section 3.2); 4) creating bilingual multimedia interactive applications in 
English and Bulgarian, with various types of testing exercises, allowing students to learn basic concepts 
in the theory of BCD adders (Section 3.3). 

3.1 MS Excel-based application for illustrating the principle of operation of a 
single-digit BCD adder 

An application of MS Excel (Fig. 9) has been developed by the students during the project 
implementation, which allows illustrating the process of addition of two BCD numbers, visualizing the 
results for the binary sum and for the BCD sum. Bits А3А2А1А0 and В3В2В1В0 of the two numbers A and 
B are selected using a drop-down menu of two possible values (0 and 1). At the bottom of the worksheet, 
the binary numbers А3А2А1А0 and В3В2В1В0 are converted to decimal. If the numbers A and B are less 
than or equal to 9, then the result for the BCD sum is correct and the message "OK" is displayed. If the 
numbers A and B (one of them or both of them) are greater than 9, the message "ERROR" is displayed 
and the result for the BCD sum is incorrect in this case. Explanatory text about the two messages 
"ERROR" and "OK" are displayed to help the user. 

The worksheet also visualizes the circuit of the BCD adder, through which the principle of obtaining the 
results in the application can be explained. In the right part of the worksheet, a module is developed 
with the help of which intermediate results are calculated – in this module the input and output signals 
for each component of the BCD adder circuit are visualized, as the physical meaning of the inputs or 
outputs is indicated in the first row and their specific values for the case are visualized in the second 
row. 

The first four-bit adder (the upper one in the diagram), which is used to determine the binary sum 
KZ3Z2Z1Z0, is built of 1 half-adder (HA1) and 3 full single-bit adders (FA2, FA3, and FA4). The second 
four-bit adder (the lower one in the diagram), which is used to determine the BCD sum CS3S2S1S0, is 
built of 1 half-adder (HA5) and 3 full single-bit adders (FA6, FA7, and FA8). Additional logic is used, 
which determines the need to make a correction in case the binary sum is greater than 9. This logic 
contains two AND logic gates (the upper one AND1 and the lower one AND2) and one OR logic gate. 

Fig. 9 a presents the case when the binary sum and the BCD sum are the same, i.e. when the correction 
is not needed. Fig. 9 b presents the case when the binary sum and the BCD sum are different and the 
correction 0110 is applied. Fig. 9 c presents the case when the BCD sum is not correct. 

4777



 

 

 
a) 

 
b) 

 
c) 

Figure 9. An application of MS Excel illustrating the principle of operation of a single-digit BCD adder: a) 
(01001)2 = (01001)BCD; b) (01110)2 = (10100)BCD; c) Error when calculating the BCD sum. 

Based on the output functions of a half-adder (  for the sum and  for the carry) and 
a full single-bit adder (  for the sum and  for the carry) [1, 2], 
the functions used in the development of this module can be written as follows (Table 2): 

i i is x y= Å .i i ic x y=

1i i i is x y c -= Å Å 1 1. . .i i i i i i ic x y x c y c- -= Ú Ú
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Table 2. Output functions of the units of the BCD adder used in the MS Excel-based application. 

 
 

3.2 Investigation of a single-digit BCD adder in Logisim 
The next part of the problem to be solved by students in project-based learning is building the circuit of 
a single-digit BCD adder in Logisim and testing it for different input combinations (Fig. 10). 

 
a) 

 
b) 

Figure 10. Implementing and testing a single-digit BCD adder in Logisim:  
a) (01001)2 = (01001)BCD; b) (01110)2 = (10100)BCD 
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Two types of circuits in Logisim were suggested by the students – the first one (Fig. 10, the left side) 
consists of logic gates implementing the half-adders and the full adders (based on the functions in Table 
2 and used in MS Excel) and the second one (Fig. 10, the right side) consists of four-bit adders (a block 
embedded in Logisim). Fig. 10 a presents the case when the binary sum and the BCD sum are the 
same, i.e. when the correction is not needed. Fig. 10 b presents the case when the binary sum and the 
BCD sum are different and the correction 0110 is applied. When comparing the results in Fig. 9 and Fig. 
10, one might see that they are the same. 

3.3 Multimedia interactive applications for studying the topic of BCD adders 
The last part of the problem to be solved by students in project-based learning is creating bilingual 
multimedia interactive applications in English (Fig. 11) and Bulgarian, with various types of testing 
exercises, allowing students to learn basic concepts in the theory of BCD adders. 

  
a) b) 

Figure 11. Creating interactive multimedia applications using LearningApps: a) steps when developing the 
application; b) testing the application – interface, correct and non-correct solutions 
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These multimedia interactive applications were developed by the students using the platform 
LearningApps. More details about this platform and examples developed by it might be found in [7, 8, 
9]. During the project implementation, many examples were presented by the students. They used 
different templates but the most often used was “Making Pairs”. When doing this part of the problem, 
students had to apply screenshots with the steps when implementing the multimedia interactive 
applications (Fig. 11 a) and examples when executing the exercise with correct and non-correct answers 
(Fig. 11 b). 

4 CONCLUSIONS 
The paper presents the application of the project-based learning approach on the topic “BCD Adders” 
in the courses “Digital Circuits”, “Pulse and Digital Circuits” and “Pulse and Digital Devices” for bachelors 
in the University of Ruse during the last academic year in the conditions of the COVID-19 pandemic. 
The principle of operation of a single-digit BCD adder was illustrated with various computer-based tools, 
such as MS Excel, Logisim, LearningApps, allowing students to gain an in-depth understanding of the 
material by analyzing and comparing the results obtained with different instruments. The applications 
described in the paper are planned to be included when updating the curriculum. The single-digit BCD 
adder will be implemented in ISE Project Navigator for programming the FPGA-based laboratory board 
used in the educational process in the courses during in-person classes after the pandemic. Using active 
learning methods and project-based learning is a way of making the classes more attractive. During the 
training, students showed great interest in the studied material, deepened their knowledge, acquired 
new teamwork and communication skills and new competencies in the field of digital electronics. 
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OVER 15 YEARS STUDYING ENGLISH BUT STILL STRUGGLING? 
METACOGNITION TO THE RESCUE OF HIGHER EDUCATION 

STUDENTS WHO HAVE GOT STUCK WITH THEIR USE OF 
ENGLISH! 
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Abstract 
Despite having been learning English since a very young age, many Spanish students still lack 
proficiency or even the fundamental principles when they get to university. Some put the blame on 'too 
traditional' teaching methods at Secondary School, while others think that innovative methods based on 
a communicative approach have deprived them from a solid grammar base. Either way, students need 
to get more involved in their own learning process to really make the most of it.  

This research explores the role metacognition can play in our students' deeper involvement in their 
learning process. With this aim, questionnaires were given to students from four study fields to find out 
if they were familiar with concepts such as metacognition or visible thinking on the one hand, and to 
help them reflect on their own thought processes on the other hand. Then we conducted some guided 
activities to help them set some metacognitive strategies that could favour their command of English. 

We found that most students were not familiar with metacognition at the beginning, but the notion soon 
caught on and, generally speaking, students who incorporated the proposed reflections and routines to 
their workflows saw an improvement in their use of English. Taking part in this research has provided 
them with some tools to leverage their mental learning processes, something which can be useful not 
only for the English classroom, but also for lifelong learning.  

Keywords: Metacognition, English, strategies, Higher Education, innovation, visible thinking.  

1 INTRODUCTION 
Always respecting linguistic diversity in all Member States and with the aim of promoting mobility and 
intercultural understanding, foreign language learning has become a priority for the European Union 
(EU), who is funding a wide range of projects to promote multilingualism and has put forward a policy 
with the objective that every European citizen master two other languages besides their mother tongue 
[1].  Being English the language of globalisation [2], the importance of its learning has been beyond 
dispute in the last decades and it is now the most commonly learnt foreign language (FL) in most 
countries. That is the case of Spain, where over 90% of students in all educational stages study English 
as a first FL [3].  

As in many other countries in the EU, the starting age of the first FL as a compulsory subject in Spain is 
six years old, although in four Autonomous Communities -including Castilla y León- pre-schoolers start 
learning English earlier, at age three. This means that by the time students are accepted at university, 
they have been learning English for between 12 and 15 years. In addition, comparing instruction time 
over a ten-year provision period, Spain's allocation is among the highest across Europe, with 987 hours, 
and, while in most countries' national tests the highest CEFR levels covered are levels B1 and B2, Spain 
is one of only five countries (together with France, Latvia, the Netherlands and Poland) with test items 
covering level C1 [3]. However, despite the strong commitment to the EU language policy, Spain still 
presents one of the lowest levels of English proficiency, just ahead of Italy [4]. Some put this lagging 
behind down to historical and cultural issues [5], others point to faults in our education system and 
teaching methodologies [6] and some students have expressed their feeling that the (relatively) recent 
shift towards more communicative methodologies -Spain is now giving priority to listening and speaking 
skills both at the start and at the end of compulsory teaching of the first FL [3] and has become a major 
producer of content and language integrated learning [7]- deprived them from a deeper knowledge of 
the English language.  

Be that as it may, the main point of this paper is not to determine the source of the problem, but to 
explore the potential for a possible solution, one that can allow students to get more involved in their 
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own learning process in line with the spirit of the Bologna context. Arguably, this solution could be 
metacognition, or the knowledge thinkers have about themselves [8].  

The term “metacognition” is often attributed to John H. Flavell, who started using it in the 1970s to refer 
to “the active monitoring and consequent regulation and orchestration” of one's own cognitive processes 
“in the service of some concrete goal or objective” [9]. The notion of metacognition, -going under different 
names, such as “introspective observation” [10]- has been around for a about a century in the fields of 
Philosophy and Psychology, but it has not been until the turn of the millennium that research in Education 
has clearly identified the importance of helping students make smart decisions about their learning 
process to “become more involved in and responsible for their own learning” [11]. Research projects on 
such topics as the impact of metacognitive strategies within writing in the disciplines and visible thinking, 
carried out by the University of Michigan and Harvard University respectively, are noteworthy. In fact, 
several Primary schools are adopting methodologies to make pupils' thinking visible and we consider 
reasonable to apply practices like thinking routines and other more elaborated strategies to Higher 
Education stages -after all, the development of self-knowledge and self-awareness through 
introspection and reflection is key to facilitate metacognition [12] and thus lasting learning experiences 
at any age. 

2 METHODOLOGY 
The research presented here ran from February 2020 until April 2021. The methods employed for this 
research were surveying and observation. Firstly, questionnaires were completed by over 200 students 
from four study fields related to Education and Health Sciences in order to check their familiarity with 
concepts such as metacognition or visible thinking and to foster reflection on their own thinking 
processes and learning strategies. The first questionnaire was a brief preliminary survey passed to 
students in class, the rest were created in Google Forms and delivered online. These online surveys 
were based on already existing questionnaires, specifically the Metacognitive Awareness Inventory 
(MAI) [13] and the Strategy Inventory for Language Learning (SILL) [14]. Finally, students were 
presented with a short questionnaire to collect their general feelings and thoughts after completing the 
project. 

At the same time, some guided activities were conducted to help students set metacognitive strategies 
and boost their command of English. These activities included reflection plans, think-alouds and self-
assessments. We monitored the development of the proposed activities and observed the performance 
of the students before and after introducing these strategies in their learning process. 

3 RESULTS 

3.1 Students' profile before and during research 
The research was conducted at the University of Valladolid campus in Soria, which offers 11 degrees  
and 3 postgraduate programmes. There are around 2,000 people working and studying there. The 
groups of students chosen for the research were undergraduate students from four programmes: 
Primary Education, Early Childhood Education, Sport Science, and Physiotherapy. The participants 
come from different towns and villages (mainly from the North and East of the country), they range in 
age from 18 to 21 years old - with only a few exceptions-, and the number of women is slightly higher 
than that of men. 240 students took part in the research, although given the voluntary nature of the 
questionnaires and activities, not all of them completed all the proposed tasks. 

In the preliminary survey, more than half of the students denied having heard the word “metacognition” 
before, although many of them said that they had been encouraged to give some thought to how they 
learn at previous education stages. Concepts such as “thinking routines” or “visible thinking” did not 
sound unfamiliar to more or less half of the students, but they declared that they had never received any 
help or advice on how to apply them. Regarding learning strategies, a good number of students claimed 
to use techniques such as mind maps or outlines. Nearly three quarters of the participants knew 
something about the so-called learning styles, but only one third of the sample shared information about 
their style. More than half of these students described multimodal styles, being 1. Visual 2. Auditory 3. 
Kinesthetic and 1. Visual 2. Kinesthetic 3. Auditory the most frequently identified combinations. Visual 
learners prevailed among the single-modal styles. 
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After some weeks discussing and applying metacognitive and self-regulation techniques, students 
completed the questionnaires on metacognition awareness and language learning. Focusing on learning 
strategies specific for the English language learning, the results of the application of the SILL 
questionnaire, presented on Figure 1, revealed that metacognitive strategies (questions 30-38) are 
being quite frequently used, while affective strategies (questions 39-44) are the most unpopular. Memory 
(questions 1-9) and cognition (questions 10-23) are still preferred by many students, although they are 
abandoning those which are frequently found in lower education levels, namely the use of flashcards 
and rhymes as visual and auditory aids. Compensation (questions 24-29) and social strategies 
(questions 45-50) are more or less at the same level, with most students choosing the answers “Usually 
true of me” and  “Somewhat true for me”. 

 
Figure 1. Results of the SILL questionnaire. 
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Regarding students' metacognition awareness, as shown in Table 1, since the beginning of the 
implementation of introspection and reflection activities in class, students have seen an improvement in 
their metacognitive skills. Now they are able to better monitor their learning process and to self-regulate 
their tools, something that they did not know how to properly do before, despite having a theoretical 
notion of metacognition. 

Table 1. Results of the adapted version of Schraw and Dennison's MAI. 

 Yes No 
I am good at organising information. 76.6% 23.4% 
I am good at remembering information. 68.2% 31.8% 
I learn more when I am interested in the topic. 98.4% 1.6% 
I am aware of what strategies I use when I study. 70.3% 29.7% 
I try to use strategies that have worked in the past. 87% 13% 
I have a specific purpose for each strategy I use. 57.8% 42.2% 
I use different learning strategies depending on the situation. 76.6% 23.4% 
I know when each strategy I use will be most effective. 60.9% 39.1% 
I think about what I really need to learn before I begin a task. 67.2% 32.8% 
I set specific goals before I begin a task. 63.5% 36.5% 
I think about what I really need to learn before I begin a task. 69.8% 30.2% 
I set specific goals before I begin a task. 63.5% 36.5% 
I think about what I really need to learn before I begin a task. 69.8% 30.2% 
I set specific goals before I begin a task. 62% 38% 

I read instructions carefully before I begin a task. 84.4% 15.6% 
I create my own examples to make information more meaningful. 67.2% 32.8% 
I draw pictures or diagrams to help me understand while learning. 55.7% 44.3% 
I try to translate new information into my own words. 87% 13% 
I focus on overall meaning rather than specifics. 62% 38% 

I ask others for help when I don’t understand something. 88% 22% 

I change strategies when I fail to understand. 79.7% 21.3% 

I stop and reread when I get confused. 93.2% 6.8% 

I find myself analysing the usefulness of strategies while I study. 50.5% 49,5% 

I ask myself questions about how well I am doing while learning something new. 56.3% 53.7% 
I summarise what I’ve learned after I finish. 64.1% 35.9% 

I ask myself if I learned as much as I could have once I finish a task. 55.2% 44.8% 

3.2 Guided activities 
Awareness raising is key to in the implementation of a metacognitive approach and questionnaires play 
an essential role here, since they lead to reflection and self-knowledge. However, experience has shown 
us that, when confronted with a questionnaire, people often agree with the options presented, but then 
only pay lip service to the suggestions. Besides we have seen that some need help to apply 
metacognitive strategies to practice. Those are the reasons why we decided to accompany the self-
diagnosis questionnaires with guided activities in the classroom.  

One of these activities consisted on a 5-minute reflection plan before and after the presentation of new 
content. The purpose of the reflection prior to the presentation was to make them think about what they 
already knew in relation with the content to be presented, so that they could be aware of the knowledge 
gaps they needed to fill. The post-presentation reflection was aimed at assessing to which extent they 
had mastered the topic and planning how to go deeper in that subject. Thus, through these reflection 
plans, students can complete the whole basic metacognitive model. 
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Figure 2. Basic metacognitive model. 

Another intervention was encouraging students to think aloud while doing exercises so they could be 
able to recognise the reasoning that leads them to a certain outcome. For illustrative purposes, the 
teachers developed first examples in our explanations by following this procedure to make the process 
of thinking conspicuous. Then students were asked to do the same thing whenever they had to do a 
task, whether talking to a classmate or recording themselves when working on their own. 

As a final example, we would like to highlight an activity in which students had to determine why errors 
marked on their assignments were considered as such and find out how they could correct them. Again, 
the basic pattern of metacognition shown in Figure 2 was repeated.  

Students who incorporated the proposed reflections and routines to their workflows experienced an 
improvement in their performance in English and admitted feeling that they were finally bridging the gap 
between training and use. 

3.3 Assessment 
At the end of the three semesters during which the research was carried out, a questionnaire was given 
to the students in order to find out their final overall impressions on the proposed activities and how 
these actions had impacted on their way of working and learning. 

We are pleased to say that the answer to the question about the students' feelings towards the project 
was 100% positive. As shown in Figure 3, the participants hold positive views on the other four points 
raised, although there is still room for improvement in the area of strategies. We will go on researching 
to find ways for students to enhance the self-regulation of their work independently, with little (or without) 
guidance from the instructors. 
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Figure 3. Results of the final assessment questionnaire. 

4 CONCLUSIONS 
Given the relevance of FL learning in the language policy of the EU, the importance of English in a 
globalised society, and the underachievement of so many Spaniards in English language learning, we 
found it necessary to reflect on strategies and innovations that can bring about change. It is our view 
that the mismatch between study and performance could be partly overcome by involving students more 
in their own learning process, and the framework of the Higher Education Area and its focus on Student-
Centred Learning provides a perfect opportunity to explore this path. 

Metacognition and the associated concepts of introspection, reflection, self-knowledge, self-awareness 
and self-regulation are key to help learners direct and monitor their learning. Such concepts are not 
obscure for Higher Education students, although most have not been able to put them into practice 
successfully. This research was based on a set of activities, namely questionnaires and guided 
exercises, designed to instil metacognition into our students. The outcome of these activities shows that 
students taking part in the research project are much more aware and in control of their learning process. 
Moreover, their results in the assessment tests have improved, and this in turn makes them feel more 
confident in the use of English as well as motivated to continue working along these lines.  

These findings prompt the plausible speculation that the participants have found new tools to leverage 
their cognitive learning processes that are not limited to the English classroom, but can be applied to 
other areas of study and prepare them for lifelong learning.  
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VOCATIONAL TRAINING IN CNC TECHNOLOGIES
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Abstract

With the fast development of computer-aided hardware devices, specifically Computer Numerically
Controlled (CNC) machine tools have become the core of industrial production, which greatly improves
design, manufacturing and product competitiveness of different sector enterprises. Individuals, who can
design, analyse, use, and maintain these hardware devices and software packages, are essential for the
economic growth of any country. As such, schools and education institutes have to educate students of
the relevant technical study programs so that their graduates would be prepared appropriately to fulfil
professional knowledge and skills requirements put on them in the labour market by their potential
employers. Although schools and education institutions are highly pressed to attract new-generation
youth to engineering study programs, and in frame of them also to courses of CNC technologies
programming, as to the secondary vocational schools these are facing a serious problem. The problem
is to ensure professionally educated and skilfully trained teachers and supervisors of vocational
education and training (VET) to teach subjects and to lead vocational training aimed at CNC
technologies. In a general level, one can state that there is absence of vocational school teachers'
interest in continuous education (which is necessary for them to keep up with the rapid changes in this
field). A question, research problem solved in the paper, is what is behind this disinterest, i.e. what
should be done to eliminate this phenomenon, what kind of support should be offered to these teachers
on the one hand to keep them in their jobs (to eliminate their fluctuation) and on the other hand to
support up-grading of their subject professional competence. Search for the answer to the stated
research question has followed results of an inquiry of secondary vocational school teachers and
supervisors of VET who teach subjects and lead VET topically related to the issue of CNC technologies
programming.

Keywords: CNC technologies, industrial production, vocational education and training, technical subject
teachers.
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ADAPTING THE COURSE “CODING IN TELECOMMUNICATION 
SYSTEMS” TO THE LEARNING ENVIRONMENT EDUCATION 4.0 

USING PROJECT-BASED LEARNING APPROACH 

A. Borodzhieva 
University of Ruse "Angel Kanchev" (BULGARIA) 

Abstract 
The paper describes the application of the project-based learning approach for increasing students’ 
motivation for studying the course “Coding in Telecommunication Systems” on the topic of Hamming codes 
by using different computer-based tools such as MS Excel, Logisim, etc. The applications developed and 
presented in the paper will be used in the educational process in the course “Coding in Telecommunication 
Systems” for Bachelors in the specialty “Internet and Mobile Communications” in our University. 

Keywords: Education 4.0, project-based learning, Hamming codes, encoders, and decoders. 

1 INTRODUCTION 
The Industrial Revolution 4.0 with its main technologies like Artificial Intelligence (AI), Big Data, Robotics, 
and the Internet of Things, is changing the world, affecting the major industries and the roles for which 
students will be prepared, resulting in the evolution of education. The Industrial Revolution 4.0 will 
require “educational institutions to produce a workforce for working in this technologically transformed 
era and the current workforce to upgrade their skills and knowledge to match these newly created job 
roles” making the revolution in education essential [1]. 

The future of education, Education 4.0, will change the teaching-learning methodologies to prepare the 
students for the future progressive, intellectual and knowledge-driven world. A few trends in this 
evolution are: 1) accelerate remote learning; 2) personalized learning; 3) choice of education tools; 4) 
project-based learning; 5) field-specific experience; 6) data analysis; 7) changes in exam pattern and 
assessment [1, 2, 3, 4, 5, 6]. 

One of these trends is Project-Based Learning (PBL), defined as “a teaching method in which students 
gain knowledge and skills by working for an extended period of time to investigate and respond to an 
authentic, engaging, and complex question, problem, or challenge” [1, 2, 3, 4, 5, 6]. 

The purpose of the course “Coding in Telecommunication Systems”, included as an elective course in 
the curriculum of the specialty “Internet and Mobile Communications”, educational qualification degree 
“Bachelor”, is to acquaint students with the models of data transmission systems, statistical methods for 
quantitative measurement of information, methods for optimal coding of information and basics of the 
theory of error control coding. The lecture material focuses on the theory and applications of error control 
coding. The practical exercises complement and expand students’ knowledge through computer 
simulation and work with FPGA-based laboratory boards [3, 7]. 

Due to the small number of course classes (20 lectures and 20 exercises), the “flipped classroom” 
approach is often used in teaching students [1], where students must first get acquainted with the theory 
of channel codes at home, using the references [8, 9, 10, 11, 12, 13, 14] recommended by the teacher, 
and then during the classes, they can debate on the material and work on an individual assignment 
related to the topic. According to the curriculum, some of the exercises are intended for solving problems 
with mathematical orientation, performing information coding and decoding. Unfortunately, students fail 
to become familiar with the hardware implementation of encoder and decoder circuits. For this reason, 
the following experiment was conducted this academic year in the conditions of Covid-19. 

The students were divided into teams (groups of 2, 3 or 4 students each), and they had to work on a 
project on the topic of Hamming Codes, whose hardware implementation is not very complicated and 
using their knowledge from the course “Pulse and Digital Devices” [4], as well as the study of additional 
materials [8, 9, 10, 11, 12, 13, 14], they could come up with exemplary block diagrams of encoders and 
decoders to investigate them by simulation in some software product, such as Logisim. 

The paper presents the application of project-based learning on the topic “Encoders and Decoders of 
Hamming Codes” implemented with different computer-based tools, for making the course more 
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attractive and more effective in the final students’ assessment and allowing the lecturer to adapt the 
course to the learning environment Education 4.0. 

2 METHODOLOGY 

2.1 Applying project-based learning approach for the topic “Hamming Codes” 
Today, university professors are provoked to develop innovative and more effective teaching and 
learning strategies, supported by the advances of Information and Communication Technologies (ICT), 
for attracting students’ attention and increasing their motivation to learn the material. The “conventional 
teacher-centered approach” is transformed into the “innovative student-centered approach” using ICT, 
active and interactive learning, and project-based learning. ICT in education provides more facilities to 
students to learn the material, improving their efficiency, motivation, critical, logical, and analytical 
thinking and facilitating active, experimental, and consistent learning [1, 3, 4]. 

Project-based learning (PBL), one of the major trends in future education, known as Education 4.0, is a 
student-centered pedagogical approach based on the dynamic classroom method, where students are 
expected to acquire more in-depth knowledge, skills, and competencies using “active research of real-
world problems”. Students learn the issues by working during the semester to research a field of interest 
and find an answer to a “complex question, challenge, problem or scenario”. PBL can provide students 
with knowledge, skills, and competencies helping them in their future realization. The benefits of project-
based learning, such as problem-solving, in-depth understanding, self-confidence, critical, analytical and 
logical thinking, perseverance, project management, collaboration, creativity, curiosity and 
empowerment” [3] are considered in many scientific publications. In order to develop these skills and 
competencies in our students, project-based learning has been introduced this academic year in the 
course “Coding in Telecommunication Systems” due to the COVID-19 pandemic. 

During the classes in the course “Coding in Telecommunication Systems”, intended for bachelors in the 
specialty “Internet and Mobile Communications” at the University of Ruse, students study the 
mathematical foundations of channel coding, solving problems for encoding and decoding using different 
channel codes, for example, linear block codes, Hamming codes, cyclic codes, BCH-codes, Reed-
Solomon codes, convolutional codes [7, 8, 9, 10, 11, 12, 13, 14]. However, logic circuits implementing 
the encoding and decoding processes are not covered in the course. More details about the content of 
the curriculum program (only for the practical exercises) and the training technology (including forms 
and methods of conducting the classes, forms of current control during the semester, conditions for 
certification of the course, and formation of the final grade for the course) are presented in [3, 7]. 

Last academic year (2019-2020), due to the COVID-19 pandemic, it was necessary to quickly move 
from a face-to-face form of education to an online form. In connection with this, the teaching staff in the 
course decided to introduce teamwork and project-based learning. 

The students were divided into groups (teams) of 2, 3, or 4 students, and they had to develop a project 
on the topic “Hamming Codes”. For solving this problem, students need to use their knowledge, skills, 
and competencies from the course “Pulse and Digital Devices” [9, 10], previously studied, as well as 
additional references, allowing them to generalize the theory of Hamming codes and to derive logic 
circuits of Hamming encoders and decoders, to build and test these circuits using simulation in Logisim 
and programming the FPGA-based lab-boards used in the course [11]. 

In project implementation, students had to complete the following steps: 

1 to study the theory and the applications of Hamming codes using “the flipped classroom” approach;  
2 based on the theory of Hamming codes, to derive the equations for encoding and decoding for 

the following cases: Hamming (7, 4) code (for 2-member teams), Hamming (15, 11) code (for 3-
member teams), and Hamming (31, 26) code (the most complex case, for 4-member teams); 

3 to develop applications in MS Excel (or other spreadsheets) for visual presentation of the 
encoding and decoding processes using Hamming (7, 4) code (for 2-member teams), Hamming 
(15, 11) code (for 3-member teams), and Hamming (31, 26) code (for 4-member teams), 
describing the steps and the functions used for the implementation of the encoders and decoders 
in the solution; 

4 to implement the encoder and decoder of Hamming (7, 4) code (for 2-member teams), Hamming 
(15, 11) code (for 3-member teams), and Hamming (31, 26) code (for 4-member teams) in Logisim 
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(or other similar software) and test the circuits for different combinations of input data, comparing 
the results in Logisim and in MS Excel. 

5 to implement the encoder and decoder of Hamming (7, 4) code (for all teams) in ISE Project 
Navigator for programming the lab-board and test the circuits for different combinations of input 
data, comparing the results in Logisim, in MS Excel, and on the lab-board. 

6 creating bilingual (in English and in Bulgarian) multimedia interactive applications using the 
LearningApps platform, with various types of tests, allowing students to acquire new knowledge 
or to consolidate the already acquired knowledge about the basic concepts in the theory of 
Hamming codes. 

3 RESULTS 
This paper presents solutions to the problem for Hamming (31, 26) code, the most complicated one, 
proposed by the 4-member teams. More details about students’ solutions to the problem for Hamming 
(7, 4) code and Hamming (15, 11) code might be found respectively in [3] and [5]. 

3.1 Studying the theory and the applications of Hamming codes using “the 
flipped classroom” approach 

Due to the COVID-19 pandemic and the need to move to online training, as well as the small number of 
course classes (20 lectures and 20 exercises, with a duration of 45 minutes), the teamwork, the project-
based learning, and the “flipped classroom” approaches were used in teaching students this academic 
year (Fig. 1). Students must first get acquainted with the theory of channel codes at home, using the 
references recommended by the teacher [8-14], and then during the classes, they discuss the issues with 
the lecturer and their colleagues and work on an individual assignment. In case of questions related to the 
project development, students have the opportunity to use other means of communication with the teacher, 
such as e-mail, Facebook, and BigBlueButton (the system used for online training by most of the lecturers 
at our university). According to the course curriculum, some of the practical exercises are intended for 
solving mathematical problems for encoding and decoding, and other practical exercises are devoted to 
working with lab boards. Unfortunately, students are not intended to study the hardware implementation 
of encoders and decoders of channel codes. For this reason, when implementing the project on Hamming 
codes, one of the tasks was to find some circuit solutions for encoders and decoders, to explain their 
principle of operation, and to suggest better solutions, if possible. 

 
Figure 1. Studying the theory and applications of Hamming codes using the “flipped classroom”, 

 “teamwork” and “project-based learning” approaches due to the COVID-19 pandemic 
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3.2 Determining the encoding and decoding equations for Hamming codes 
The encoding and decoding equations for the simplest Hamming (7, 4) code can be found in many 
literature sources. The solution to the problem for the other two Hamming codes (15, 11) and (31, 26) 
was of interest. Based on Hamming codes theory, students had to propose an extension of the table for 
the synthesis of Hamming codes from the references (Fig. 2), allowing the determining the encoding 
and decoding equations for Hamming (31, 26) code, the most complex code, which was set as an 
assignment for the project work this academic year. 

 

 
Figure 2. Creating an extension of the table for synthesis of Hamming codes 

Based on the results in Fig. 2, the equations describing the principle of operation of the encoder and 
decoder for Hamming (31, 26) code might be derived: equations (1) for encoding, and equations (2) for 
calculating the syndrome, indicating the position of the wrong bit (for example, the syndrome 

 shows that the 23rd bit is wrong and it must be inverted to be corrected): 

 (1) 

 (2) 

3.3 Creating applications in MS Excel for encoding and decoding using 
Hamming codes  

The solution of the third part of the project consists of creating applications in MS Excel for an illustration 
of the encoding process (Fig. 3) and decoding process (Fig. 4) using Hamming (31, 26) code. The 
corresponding functions used in the implementations of the encoder and decoder using the addresses 
of the cells involved are presented in Fig. 5. The tools used when implementing the modules in MS 
Excel, such as “Data validation”, “Conditional formatting”, etc., are presented and explained in Fig. 6. 

In the sheets “Encoding (31,26)” (Fig. 3) and “Decoding (31,26)” (Fig. 4), the first 16 of all 226 possible 
valid code-words for Hamming (31, 26) code are visualized for easier checking the principle of operation 
of both modules. 
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Creating applications in MS Excel allows students to delve into the principles of operation of the devices, 
as well as the use of mathematical apparatus for describing these devices. 

 
Figure 3. Implementing the encoder of Hamming (31, 26) code in MS Excel 

 
Figure 4. Implementing the decoder of Hamming (31, 26) code in MS Excel 
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Figure 5. Functions used in the implementation of the encoder and decoder of  

Hamming (31, 26) code in MS Excel 

 
Figure 6. Presenting the tools applied for implementing the encoder and the decoder of  

Hamming (31, 26) code in Logisim 

When implementing the modules in MS Excel, the following
tools are used:
1) validating the data (for choosing the value of the cells of data
bits from a list of two values – 0 and 1 using drop-down
menus);

2) inserting formulas – the formulas defined in the cells of MS
Excel are based on the formulas determined by the students
(equations (1) and equations (2));

3) conditional formatting (for visualizing 0s and the message
“Bit № … is wrong” with Light Red Fill with Dark Red Text
and 1s and the message “No errors” with Green Fill with
Dark Green Text).
The modules for encoding and decoding are implemented by

using built-in functions in MS Excel allowing the use of
Boolean functions, such as NOT and XOR, and IF function in
order to correctly visualize the result 0s or 1s (instead of False
and True).
Other functions used are BIN2DEC (for converting the

number form binary to decimal) and CONCATENATE (for
merging text strings).
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3.4 Implementing and testing encoders and decoders of Hamming codes in 
Logisim 

The solution of the fourth part of the project consists of building the circuits of the encoder (Fig. 7) and 
the decoder (Fig. 8) and their testing in Logisim, free software for simulating digital circuits [15]. 

When using the encoding equations, the implementation of the encoders was not a difficult task for the 
students of all teams. When implementing the circuit of the decoder, students met some difficulties, 
because, after calculating the syndrome, showing the location of the wrong bit, the decoder had to 
correct the wrong bit (if available). 

 
Figure 7. Implementing the encoder of Hamming (31, 26) code in Logisim 

 
Figure 8. Implementing the decoder of Hamming (31, 26) code in Logisim 
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Solving this problem for Hamming (7, 4) code was much easier for the 2-member teams due to the 
availability of such information on the Internet. When searching for information, students found some 
publications for the decoder of Hamming (7, 4) code, offered a decoder circuit using demultiplexers, but 
not correct, and the students had to solve the problem by themselves. Example solutions to this problem 
were presented in detail in [3], where 3 possible solutions for decoders were presented. For the 
3-member teams and for the 4-member teams working on the assignment for Hamming (15, 11) code 
and Hamming (31, 26) code, finding the solution was a real challenge. After discussing the solutions for 
Hamming (7, 4) code, they decided to modify the third circuit solution for implementing the decoder.  

The number of the wrong bit in case of Hamming (31, 26) code is a number from 1 to 31 and using a 
decoder with 5 inputs (bits of the syndrome) and 25 = 32 outputs this number (from 1 do 31) is converted 
into an active signal on one of these outputs, solving the problem which bit to be inverted. The output 
functions of the decoder are expressed with equations (3), and the bits of the corrected code-word are 
expressed with equations (4). These equations are used when explaining and building the circuit in Fig. 
8 in Logisim. 

 (3) 

 

 (4) 

For simplifying the circuits, the following decisions were made by the students: 1) multi-input XOR logic 
gates, not two-input XORs, were chosen for building the circuits of the encoder and decoder in Logisim, 
where the parameter “Multiple-Input Behavior” was set to “When an odd number are on”, for their correct 
operation; 2) using input and output pins with multiple data bits (26 or 31) (Fig. 9 a, Fig. 9 b); 3) using 
tunnels (Fig. 9 c) (“a tunnel acts like a wire binding points together, but unlike a wire the connection is 
not explicitly drawn, a tunnel has only one pin, whose bit width matches the tunnel's Data Bits attribute. 
This pin is neither an input nor an output, the matching tunnels are simply connected transparently” 
[15]).  

   
a) b) c) 

Figure 9. Using pins and tunnels when implementing the circuits in Logisim 
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3.5 Implementing encoders and decoders of Hamming codes in ISE Project 
Navigator and testing on the lab-board 

This step can only be implemented in face-to-face classes, but for this academic year the circuit for 
Hamming (7, 4) code was implemented by the teaching staff (due to the use of licensed software) and 
was demonstrated to students during online classes. The lab-board has an input module with 10 inputs 
and an output module with 10 outputs, allowing investigating only encoders and decoders of Hamming 
(7, 4) codes, but not the considered one (Hamming (31, 26) code). 

3.6 Creating bilingual multimedia interactive applications using LearningApps 
platform 

The solution of the last part of the project consists of creating bilingual multimedia interactive 
applications (in English and in Bulgarian) for studying the topic of channel codes (Figure 10, [6]). More 
details about creating such applications, types of testing exercises as well as the steps followed by the 
students are presented in [6]. 

  
Figure 10. Creating interactive multimedia applications for testing based on the “Crossword” template  

4 CONCLUSIONS 
The last academic year (2019-2020), project-based learning approach was applied in the course 
“Coding in Telecommunication Systems” for students-bachelors in the specialty “Internet and Mobile 
Communications” due to the COVID-19 pandemic. As a result of the training in the course, the students 
acquired: 1) specialized theoretical knowledge of the mathematical foundations of linear block codes, 
including Hamming codes, methods for analysis and synthesis of encoders and decoders of Hamming 
codes using different computer-based tools; 2) a wide range of practical skills necessary for solving 
various engineering problems; 3) competencies for applying knowledge in practice, for solving problems, 
for independent learning and for collection, analysis and usage of scientific information. 

Using different learning methods students are more involved and engaged in the training process. They 
learn faster and for a longer time. With software-based exercises, they can test their solution without 
any concerns. The students showed great interest in the subject during the project implementation, 
achieved better results, and confirmed that they learned more. 

After the end of the emergency situation due to COVID-19 and returning back to the normal situation 
with face-to-face classes, the circuits of the encoder and decoder of Hamming (7, 4) and (10, 6) codes 
are planned to be implemented in ISE Project Navigator for programming the FPGA-based lab-board, 
developed in our University and used in the educational process in many “digital” courses. 
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COACHING UNIVERSITY STUDENTS DURING COVID-19 PANDEMIC 
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Abstract 
The theoretical basis of the paper is the concept of student coaching as a part of the education of social 
workers. We perceive the concept of educating social work students in coaching in its complexity and 
holistic approach. Within the teaching focused on coaching, it is necessary to acquire not only theoretical 
knowledge, but also practical competencies. The paper pays attention to the distance form of education 
during the extraordinary events connected with COVID-19 in the Czech Republic. The authors describe 
selected principles of coaching. They emphasize the proactive approach of students in online teaching. 
Applying Whitmore's GROW model, they point to the need for a better perception of reality and increased 
responsibility on the part of the coachee. The aim of the empirical part of the article is to present the 
research findings of a quantitative research survey focused on the issues of education of social work 
students in the period of emergency measures on a sample of 44 respondents. At the implication level, 
the authors characterize the opportunities and threats of coaching university students using other flexible 
and innovative elements.  

Keywords: Coaching, GROW model, distance education, COVID – 19, social workers.  

1 INTRODUCTION  
On the 11th of March 2020 the World Health Organisation declared COVID-19 a pandemic [1]. Every 
country suffered the impact of the virus SARS-CoV-2, although its timing and the prevalence of infection 
may differ.  The pandemic induced changes in multiple areas of human life, such as relationships, 
personal life, employment, the social area, education and many others. The means of combatting the 
COVID-19 disease included lockdown, social distancing or quarantine measures. The field of social 
work faced new challenges associated with a new group of clients, namely patients suffering from 
COVID-19. This group does not fit any existing typology, we lack the methods and time-tested 
procedures of working with such clients and providing them with social services. We cannot take 
decisions based on good practice or theoretical concepts. The pandemic also affected social work 
training. The state of emergency was declared in the Czech Republic in accordance with articles 5 and 
6 of the constitutional Law No. 110/1998 Sb. on the security of the Czech Republic [2]. 

Social work practice requires a number of competencies, which need to be acquired during university 
education. Various lists of such competencies can be found in literature. Considering the topic of this 
paper, we are going to focus on soft skills, which is the most relevant group. These are skills which we 
have in relation to ourselves, to others and also to certain methods of work. Personal competencies are 
the most interesting ones but also the most difficult to develop, because their essence is to work on 
oneself. This is necessary in social work because, as Janebová [3] puts it, social workers use 
themselves as their tool. We may understand personal competencies as our capacity to interact with 
others. Junová [4] writes about competencies important in working with people in helping professions. 
Personal and social competencies are complemented with methodological competencies, i.e., the 
problem-solving capacity. 

In recent years, we increasingly encounter coaching not only in the business sphere and sport but also 
in education. Coaching as a subject appears in the curricula of multiple programs, either as  
a mandatory or an elective course. The definitions of coaching in literature varies. Daňková [5] defines 
coaching as one of the methods of people management based on the choice of the right questions 
asked by the coach. Coaching is regarded as a non-directive method, standing in opposition to order-
giving and control. It is a specific and long-term care for an individual and his/her growth in professional 
as well as personal life. Coaching implies relationship and a process, in which the coach helps the 
coachee to fulfil his visions and goals. A vital element in the coaching process is the facilitation of 
coachee’s thinking. The coachee needs to be aware of three essential things – an idea, a plan, an action. 
Fleming [6] explains that “…coaching facilitates the acquisition of skills and solution of problems, which 
the coachee could not solve equally well under different circumstances. Coaching leads to better 
performance at work, especially at positions which require efficiency…”. 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
4800



 

 

The purpose of coaching university students is the facilitation of the education process as well as  
a stimulation of professional and personal growth, the improvement of soft skills and self-development. 
A successful coaching process requires the observation of the following principles: 

• PARNERSHIP. Both the coach and the coachee should avoid one-sided assigning of work, order-
giving, criticism, disparagement or accusations. Their relationship should be filled with mutual 
respect, understanding for differences, tolerance and focus on a shared goal. It should be based 
on mutual trust, respect and freedom of expression in order for the coaching process to be 
effective.  

• AWARENESS OF THE GOAL. Goals can help to coordinate decision-making and they can also 
serve as a basis for the assessment of the coaching process and its efficiency.  
A highly specific definition of the goals increases the motivation to work on desirable changes. 
On the other hand, it is also possible to define less tangible goals or visions, towards which we 
are headed in the long run and which give us a long-term sense of purpose. 

• BOOSTING SELF-CONFIDENCE. The purpose of boosting the coachee’s self-confidence is to 
help him/her to get the best out of himself/herself and direct his/her skills towards the best 
opportunities of fulfilment. The coach encourages the client to develop his/her self-respect and to 
value his/her success regardless of the success of others. This means the the client is capable of 
self-assessment and evaluates his/her achievements in the context of his/her personal progress.  

• OBJECTIVITY. The coach should be impartial, s/he should not question the information given by 
the coachee and s/he should maintain a neutral position. S/he should perceive the reality as 
presented by the coachee or contrast the coachee’s claims with information from other sources 
or the coachee’s previous statements. In case of conflict, it is essential that the coach take the 
neutral position and possibly guide the client towards a detailed description and analysis of the 
conflict situation and its origin. A possible solution to the problem should be proposed by the 
coachee him/herself, taking into account the perspective of other people involved in the conflict. 

• RESPONSIBILITY. The principle of responsibility is conceived as a shared responsibility for the 
fulfilment of the predefined goal, taken by both the client and the coach. The coach motivates and 
encourages the client to feel responsibility for his/her solutions to problems. The responsibility is 
inseparable from freedom of choice. Coaching fosters, the need to choose the best of one’s ideas 
and take responsibility for it even in case of failure.  

• PROACTIVE APPROACH. Coaching stimulates the initiative to look for the widest possible range 
of possibilities, which the coachee not only proposes but also evaluates and selects. The 
proactive approach is also connected with a constant need for self-education and self-reflection 
(on the part of the coach and the coachee), relentless work on oneself and learning with positive 
experience.  

• COGNITIVE PROCESSES AND WILL. Cognitive processes have a significant effect on the 
quality of coaching. The coach should be able to foster the coachee’s will to succeed. 

• INNER MOTIVATION. One of the purposes of coaching is to make inner motivation prevail over 
incentives. 

• SEARCH FOR ALTERNATIVES. Coaching aims at maximum variability of alternative solutions, 
which the coach and the coachee propose together. The evaluation and the choice of the right 
way ahead always follow the generation of possibilities and they should not interfere with 
spontaneous creativity, which is a principle reminiscent of brainstorming [7]. 

John Withmore [8] proposed an alternative model of interview and labelled it GROW. The GROW model 
is the most suitable one for coaching in teams thanks to its simplicity and high efficiency. It is the model 
which we followed when teaching the students of social work. The essence of coaching according to 
Withmore’s model is to improve the perception of reality and increase the coachee’s responsibility. The 
coach works with the coachee’s strengths, his/her own resources, abilities and opportunities and does 
not focus only on problems. The coach helps the coachee to accept, manage, reformulate and solve the 
challenges, which s/he faces. The acronym GROW serves as a mnemonic for the individual stages of 
the coaching process: 

- GOAL SETTING, referring to the goals of the session as well as short-term and long-term goals. 
- REALITY, its verification and determining the true state of affairs. 
- OPTIONS and alternative strategies and courses of action. 
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- WHAT is to be done, WHEN and by WHOM and what is the WILL to do it. 

All the four areas are important, especially at the first stage of dealing with a problem. It may seem 
strange to set the goals before examining the reality – logically, we should proceed in the opposite 
direction, i.e. know the reality before setting the goals. However, this is only seemingly true. In fact, the 
goals are formulated based on the current state of affairs and usually respond to an existing problem. 
The definition of this sort of goals is often negative and limited by previous achievements. They lack 
creativity and as they are a mere extrapolation of previous development, they are not very ambitious 
and might even be counterproductive. The goals formulated based on an idea of an ideal long-term 
solution and realistic steps leading to it, are markedly more inspiring, interesting, creative and motivating 
[8]. The advantages of the GROW approach are its simplicity and clear structure. It does not require any 
specialized psychological or other training and it is considered one of the most efficient approaches for 
those seeking to use coaching skills. 

Coaching stimulates the development of social competencies of helping professionals: 

• Social competencies required in the relationship with the client to protect the client and support 
the formation of a relationship of trust and cooperation between the client and the helping 
professional (e.g. empathy), 

• social competencies relevant for self-development and social and mental self-protection of the 
helping professional (e.g. assertiveness, mental hygiene, prevention of the burnout syndrome 
etc.), 

• social competencies required in communication between the professional and the client or 
another professional or helping institution [9]. 

The pandemic caused by the virus SARS-CoV-2 provoked a discussion of the development of these 
competencies through social work training in the virtual environment. The acquisition of social and 
communication competencies in online or other distance forms of learning is problematic and difficult 
[10, 11]. 

2 METHODOLOGY 
The general objective (GO) of this contribution is to ascertain the respondents’ opinion on coaching of 
university students of social work (studying in full-time and combined programs) in the Czech Republic 
during the period of emergency measures. The object of research was coaching of Master’s students 
within the professional social work training. The objective was to ascertain the students’ evaluation of 
their training in the areas of coaching and self-development, provided by the Institute of Social Work at 
the Faculty of Arts of the University of Hradec Králové. The paper focuses on university education of 
social workers during the period of the emergency measures adopted by the Ministry of Health of the 
Czech Republic. The paper presents selected results of two quantitative research surveys. 

In order to meet the general objective, a quantitative research strategy was chosen, specifically the 
technique of questionnaire survey. 

Two specific objectives were formulated (SO1, SO2):   

1 Ascertain the students’ evaluation of communication with the instructors during the period of 
distance learning (SO1). 

2 Ascertain the students’ opinions on the strong and weak points of the course Coaching in social 
work realized in the distance form of education (SO2). 

The questionnaire allowed the respondents to answer anonymously, and it comprised three types of 
questions: closed, semi-closed and open. 

Table 1. Respondents by the form of study. 

Form of study  Absolute frequency  Relative frequency  

a. Full-time  27  61,4 
b. Combined   17  38,6 
Total 44 100 %  
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The data above describes the research sample. The sample comprised 44 Master’s students of social 
work who attended the coaching course for social workers (n = 44). There were 27 students studying in 
the full-time program and 17 students from the combined programme (see Table 1). 

3 RESULTS 
This section presents the results related to the two specific objectives. The findings are going to be 
further elaborated in the concluding section of the paper. 

3.1 Social work students’ evaluation of communication with the instructors 
(SO1) 

The first specific objective focused on social work students’ evaluation of communication with the 
instructors during the period of distance education. This objective was fulfilled by the interpretation of 
data collected through one of the open questions in the questionnaire. The respondents were asked to 
evaluate the communication with instructors (in the period of emergency measures) on a ten-point scale. 
The results are presented in Figure 1 below: 

 
Figure 1. Social work students’ evaluation of communication with the instructors. 

The figure shows that students mostly perceived an improvement in communication. The most common 
evaluation in the summer term 2019/2020 was 5 (22.5 %). 25.2 % of respondents gave a rating lower 
than 5 and the remaining 52.5 % gave a higher rating. The most common rating in the winter term 
2020/2021 was 8, chosen by 26.2 % of respondents. 41.2 % of respondents gave a rating lower than 8 
and the remaining 32.6 % gave a rating higher than 8. 

3.2 Students’ opinions on the strong and weak points of the course Coaching 
in social work (SO2) 

The second research objective focused on students’ opinions on the strong and weak points of the 
course Coaching in social work during the period of distance education. The corresponding questions 
in the questionnaire were open.  

Table 2 lists the most frequent strong and weak points of the coaching course as they appeared in 
respondents’ answers to the open questions. The categories correspond to the essential principles of 
coaching and the GROW model, which constituted the theoretical bases of the research. 

Table 2.  Students’ opinions on the strong and weak points of the course Coaching in social work. 

Strong points  Weak points 

goals setting partnership not formed 
search for solutions, proactive approach assessment of the reality of a problem 
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motivation to complete pre-planned activities weak training in feedback giving 
development of critical thinking weak will to succeed 
improvement self-confidence low inner motivation 
acceptance of responsibility solution of challenges 
Source: original data 

A simple comparison allows us to observe that there was a significantly greater number of students from 
the combined program who assigned high importance to the acquisition of the following skills: goals 
setting and search for solutions, improvement of the coachee’s self-confidence, taking responsibility for 
the solution of the problem. The weak points of coaching mentioned by this groups of students include 
the absence of partnership, weak training in feedback giving and solution of challenges. 

A significant number of full-time students are inclined to think that proactive approach, the development 
of critical thinking and motivation to complete pre-planned tasks are all strong points of Coaching in 
social work. As such, they enable the development of personal competencies, which need to be acquired 
within social work training. As regards the weak points, full-time students mentioned weak skills of 
assessing the reality of a problem, preservation of neutrality, weak will to succeed and poor inner 
motivation. 

4 CONCLUSIONS 
The objective of the present research project was to ascertain the respondents’ opinion on coaching of 
university students of social work at the University of Hradec Králové (studying in full-time and combined 
programmes) in the Czech Republic during the period of emergency measures. The first specific 
objective (SO1) focused on the evaluation of communication. It was found that communication gradually 
improved. The evaluation given by the majority of students suggests that the quality of communication 
during the second wave of the pandemic (winter term 2020/2021) was higher in comparison with the 
first wave. There were no statistically significant differences between opinions of full-time students and 
opinions of students from the combined program. 

The second specific objective (SO2) was to ascertain the students’ opinions on the strong and weak 
points of the course Coaching in social work. The results showed that the course facilitates the 
development of soft skills and personal competencies required in social work. The respondents claimed 
that coaching helped them deal with the following problems: 

• Problems related to distance education during the COVID-19 pandemic, 

• students from the combined program expressed the opinion that coaching led to an improvement 
at work thanks to the development of self-confidence, proactive approach and responsibility. 

The interpretation of results for the two specific objectives allowed us to meet the general objective. The 
majority of respondents expressed the opinion that communication during the COVID-19 pandemic 
gradually improved. Both groups of respondents believe that the course Coaching in social work helps 
to develop soft skills and competencies required in social work. Statistically significant differences 
between the answers of students from the full-time program and combined program were identified in 
their assessment of strong and weak points of coaching as presented in section 3.2. 

The findings presented above allow us to formulate the following conclusions: 

• The prevalent opinion expressed by the students is that the course Coaching in social work 
supports the development of soft skills: goal setting and search for solutions, improvement of self-
confidence of the coachee, the coachee’s acceptance of responsibility for the solution of the 
problem, proactive approach, the development of critical thinking, motivation to complete pre-
planned tasks. 

• The most common weak points mentioned by students from the combined program included 
absence of partnership, weak training in feedback giving and solution of challenges. The weak 
points, which most frequently appeared in the answers of full-time students were a weak ability to 
assess the reality of the observed problem, maintenance of neutrality, weak will to succeed and 
low inner motivation. 
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• Students’ view of their readiness for practical social work developed through distance education 
depends on the form of study (full-time or combined). Distance learning is the preferred option for 
students from the combined program. 

The interpretation of the above findings allows us to observe that the respondents expressed the belief 
that the course Coaching in social work supports the development of soft skills and personal 
competencies required in social work practice. During the period of online learning, coaching facilitated 
university education in the online environment and also the harmonisation of professional and family life 
in lockdown. The strong points of coaching corresponded to selected skills acquired in seminars and 
training focusing on selected principles of coaching and the GROW model. 

The crisis induced by the COVID-19 pandemic revealed new issues and highlighted the importance of 
online education for the digital transformation, which is in the interest of Europe as well as the whole 
world. To be more specific, the crisis stressed the rising need to exploit the potential of digital 
technologies in education and to develop digital skills of both the coach and the coachee. It also pointed 
out the significance of personal growth and the development of human potential possessed by the 
participants of the coaching process. 

It will be interesting to carry out a similar study on a sample of respondents from multiple universities 
which offer social work training, using a qualitative-quantitative research strategy.  
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A METACOGNITIVE APPROACH TO COMPREHENSION ACTIVITIES: 
CAN HIGHER EDUCATION STUDENTS IMPROVE THEIR LISTENING 

AND READING SKILLS THROUGH METACOGNITION AND SELF-
REGULATION? 

Érika Aldea Nordby, María Pascual Cabrerizo 
Universidad de Valladolid (SPAIN) 

Abstract 
The European Higher Education Area puts the student in the centre of their learning process. However, 
when they get to university, a lot of students don't know strategies to regulate their learning processes 
and continue working as if they still were in Secondary Education. 

In this paper we report on research that investigates metacognition and self-regulation as a booster for 
our students when it comes to face reading and listening comprehension tasks. Students of four Degrees 
were presented with a set of questionnaires and metacognition-driven activities to help them reflect on 
their strategies and improve their workflow when training their comprehension skills. 

We found that most students really appreciated the questionnaires as they helped them realise that they 
were not regulating their tools and strategies to go about reading and listening tasks. Besides, after 
some practise with the proposed activities, not only did they improve their results, but they also felt more 
confident in their comprehension skills. Thanks to their participation in this research students have 
discovered new opportunities that can be adapted to each individual, instead of using the same 
strategies for the whole group. Therefore, they can choose the strategies that best suit them and put 
them in use in every context, not only in an English course but also in other situations that require the 
use of comprehension skills.   

Keywords: Metacogniton, comprehension skills, innovation, Higher Education, research projects. 

1 INTRODUCTION 
Metacognition can be defined broadly as “thinking about thinking”. However, the concept has been 
reformulated since the first definitions offered by Brown [1] and Flavell [2] to include the use of strategies 
[3] and the notions of constructed knowledge [4] and awareness [5]. In the problem-solving process 
when facing a specific task -be it a mathematical problem, a composition or a critical analysis- 
metacognition allows us to recognise the problem rationally and to apply the appropriate strategy [6]. 

Since the implementation of the European Higher Education Area, the teaching learning process is now 
focused on students and their needs, more than on the teacher’s method. Therefore, we are now facing 
the student-centred learning (SCL) approach, which is increasingly being adopted by universities across 
Europe [7]. This approach also recognises that learners have different pedagogical needs. Thus, in 
order to locate these needs, metacognitive strategies can be applied so as to enforce Principle VII of 
the Overview on Student-Centred Learning in Higher Education in Europe [8], i. e. students should be 
given the opportunity to be involved in the design of syllabuses and assessments and should be seen 
as active stakeholders in the functioning of higher education. The best way to ensure this is by engaging 
students in the shaping of their own learning. 

Innovative methodologies are being increasingly used in Higher Education to put the student at the 
centre of their learning process. These innovations include the implementation of diaries, memos or 
ePortfolios [9] that allow students to reflect on their strengths and weaknesses and to plan, monitor and 
evaluate their cognitive skills. 

2 METHODOLOGY 
The participants were students of four Degrees which belong to the University of Valladolid (Spain): 
Primary Education, Early Childhood Education, Physiotherapy and Physical Activity and Sport Sciences. 
240 students volunteered for this project; given the voluntary nature of the questionnaires and activities, 
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not all of them completed all the proposed tasks, but a high proportion of the sample carried out the 
whole project. The research was conducted between February 2020 and April 2021.  

Regarding the method in which metacognitive strategies were implemented among Higher Education 
students, firstly, the concept of metacognition was introduced through a preliminary questionnaire in 
class. Then, they had to complete a test in order to discover their learning style. These two previous 
activities allowed us to create a students’ profile.  

The next step involved a series of online questionnaires that were presented to the students in order to 
help them think of their own learning tactics. These questionnaires were based on the Metacognitive 
Awareness of Reading Strategies Inventory (MARSI) [10] and the Metacognitive Awareness Listening 
Questionnaire (MALQ) [11]. As the goal of this research was to focus metacognitive strategies on 
comprehension skills, some metacognition-driven activities were also conducted so the participants 
could see how to apply the strategies previously shown through the questionnaires. Thus, before 
performing listening and reading tasks in class, students were presented with a set of tactics that could 
be used specifically for those comprehension exercises.  

Progressively, these aids were withdrawn from lessons so that students could decide on their own which 
ones to use, taking into account the strategies that had best suited them in previous activities. 

To conclude the research, a final reading and listening task was proposed so that students could check 
their results after the whole self-regulation process and compare them with their performance before the 
introduction of the metacognitive approach. Finally, to assess the results of those final activities and the 
students’ opinion on their confidence and the usefulness of the newly adopted strategies, they were 
asked to complete one last questionnaire. 

3 RESULTS 
Results will be discussed along three lines, following the implementation order of the different 
questionnaires and activities. 

3.1 Students' previous profile 
All participants were Spanish, of a similar age (ranging between 18-25 years old), and the number of 
women was higher than that of men, although the proportion was well-balanced. Besides, the students 
pertained to four Degrees taught at Duques de Soria Campus (University of Valladolid): Degree in 
Primary Education, in Early Childhood Education, in Physiotherapy and in Physical Activity and Sport 
Sciences.  

The objective of the preliminary questionnaire was to create a profile of the students and to know if they 
have heard about some common metacognitive notions. More than half of the students admitted not 
having heard the word “metacognition” before, although they claimed to have been encouraged to give 
some thought to how they learn at some educational stage. Concepts such as “thinking routines” or 
“visible thinking” did not sound unfamiliar to them, but they insisted that they had never received any 
help or advice on how to apply those notions to their learning contexts.  

Regarding learning styles, most students stated that they had heard of this concept before and a quick 
test revealed that multimodal styles were the most frequently identified, being 1. Visual 2. Auditory 3. 
Kinesthetic the predominant combination (36.7%), followed by 1. Visual 2. Kinesthetic 3. Auditory. Visual 
learners prevailed among the single-modal styles (7.35%).  

The fact that they knew (to some extent) about notions like learning strategies made it easier to introduce 
metacognitive strategies in lessons and students' autonomous work when addressing listening and 
reading tasks. 

3.2 Comprehension skills awareness  
As a means to introduce metacognitive strategies in the classroom, a questionnaire was passed to help 
students reflect on how they felt and what they normally did when facing a listening comprehension task. 
Figure 1 partially shows the results per student and question. 
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Figure 1. Results of the metacognitive awareness listening questionnaire. 

Just to highlight some relevant data, regarding the students’ perception of listening activities, most of 
the participants felt that listening comprehension in English is a challenge for them and 26.8% said that 
they always found listening harder than reading, speaking or writing. Before doing a listening activity, 
62% of the participants declared that they did not think of similar texts that they might have listened to 
and could be useful for the task, and only 39% usually had a plan in their head for how they were going 
to listen. More or less half of the participants (53%) admitted that they usually translated in their heads 
while listening, while less than 10% realised that they were not taking advantage of the words they 
understood or their own experience to guess the meaning of things they did not understand.   

After making them reflect on how they faced a listening comprehension task, some metacognitive-driven 
activities were carried out. First, before the activity they were taught how to plan and monitor their learning 
for that task and, after completing it, they had to evaluate the results before and after applying the 
metacognitive strategies. As an example of this process, before a certain listening comprehension task they 
were given some time to set a goal for the listening, to locate the keywords and to try to guess what was the 
listening about considering the comprehension questions. After the listening, they had to compare their 
performance with the one they had obtained doing a listening task without applying these strategies first.  

The same procedure was followed to introduce reading strategies. Figure 2 partially shows the results 
per student and question. 

 
Figure 2. Results of the Metacognitive Awareness of Reading Strategies Inventory. 
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Some important data can be noted here: 45.9% of the participants admitted that they did not normally 
have a purpose in mind when they read. 44% of them stated that they took notes while reading; and 
62.5% rarely summarised what they read to reflect on important information in the text. A slightly higher 
percentage (71%) hardly ever discussed what they read with others so as to check their understanding, 
but a big percentage (70%) used reference material such as dictionaries to help them understand what 
they read. More than a half of the students (68%) did not usually skim the text first by noting 
characteristics like length and organisation, and 92.6% did not always decide what to read closely and 
what to ignore. Approximately half of the participants used context clues to help them better understand 
what they were reading and over 90% said that they tried to guess the meaning of unknown words or 
phrases without looking it up in a dictionary. 

Subsequently, after completing this reading strategies questionnaire and reflecting on the techniques 
they normally used, metacognition-driven reading activities were also carried out. First, they were shown 
a set of strategies (chosen from the Metacognitive Awareness of Reading Strategies Inventory) and they 
were given some time to consider which ones to use in the reading comprehension task. After 
completing the reading activity, students had to compare the results obtained with those they presented 
in the reading tasks done before applying metacognitive strategies.  

During the rest of the term, they were given the option of self-regulating their learning process through 
the autonomous implementation of these strategies before every reading and listening activity. Most of 
the students decided to continue doing so as they saw that they brought them positive results and they 
had become more aware of their strengths and weaknesses when learning.  

3.3 Final thoughts 
At the end of each term, the students were asked to assess the project as a whole, its impact on their 
learning process and the applicability of the strategies to other areas. 

We can gladly say that 100% of the students taking part in the activities value the experience as 
something positive for their learning process. As seen on Figure 3, the overall opinion on the usefulness 
of metacognitive strategies is positive, since approximately 90% of the students have found that they 
have been able to think about how they learn English, that they have discovered new strategies which 
now help them regulate their doing of reading and listening comprehension tasks and that they can use 
a metacognitive approach in other areas. 

 
Figure 3. Results of the Final Thoughts on Metacognition questionnaire. 
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4 CONCLUSIONS 
All in all, considering the final opinion of the students and the results they showed in the listening and 
reading activities, we can clearly see that they appreciated being taught metacognitive skills. At the 
beginning, they realised that, although they may have heard about concepts related to the monitoring of 
their own cognition, they were not regulating that learning process. After being presented with the 
questionnaires, shown a set of strategies and encouraged to put these resources into practice, the 
students not only improved their performance on listening and reading comprehension tasks in English, 
but they also gained more confidence when facing these activities.  

It should also be noted that this project has made them discover new strategies which they see as 
applicable to other contexts which require the use of comprehension skills.  

Implementing the use of a metacognitive approach among Higher Education students can help them 
choose the strategies which best suit their learning style, something especially relevant at this 
educational level. Therefore, Higher Education students should be encouraged to plan, monitor and 
evaluate their own learning process through the use of different metacognitive tools and strategies. 
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EVALUATION OF THE COURSE OF COMMUNICATION BETWEEN 
TEACHERS AND STUDENTS DURING EXTRAORDINARY 

MEASURES AGAINST COVID-19 

E. Janigová, P. Vodová, K. Chaloupská 
University of Hradec Králové, Faculty of Arts, Institute of Social Work (CZECH REPUBLIC) 

Abstract 
Requirements for university education have undergone significant changes related to emergency 
measures to prevent the spread of COVID-19. The Ministry of Education, Youth and Sports of the Czech 
Republic has ordered a transition from the present form of teaching to the distance form in all university 
fields without the possibility of longer-term material and technical training. These facts meant new 
challenges for all participants in communication - especially teachers and students. University staff had 
the task of preparing a distance form of teaching in a short time and thus provide students with full-
fledged conditions for their further education. These conditions included ensuring a quality 
communication channel between teachers and students. The article focuses on the evaluation of means 
of communication and the course of communication among university students of social work in the 
Czech Republic. The authors offer a view of the method and frequency of communication in the 
theoretical analysis of the researched issues. They analyse the types of communication tools used by 
teachers in communication. The empirical part is realized by a quantitative method, to find out students' 
views on the method and course of mutual communication during the COVID 19 pandemic. 
Communication is an important means of imparting theoretical knowledge and practical experience in 
the online space with its specific features. 

Keywords: Communication, communication channel, distance education. 

1 COMMUNICATION BETWEEN TEACHERS AND STUDENTS 
Authors generally understand communication as “…as a process of transmission and exchange of 
information between two participants of social interaction, i. e. the one who sends the information 
(sender) and the one who receives it (receiver)…” [1] Communication is a fundamental human capacity 
and the essence of interpersonal relationships. The development of communication skills is an integral 
part of every human being, who is endowed with this capacity and cultivates it. Communication is an 
immensely complicated process, which serves as the basis of the formation of relationships and groups, 
collaboration, and the search for mutual understanding in various situations [2]. 

Pedagogical communication is then understood as a process of the exchange of information between 
the teacher and student – in social interaction – which has the form of mutual influencing, i.e. one of the 
agents induces changes in the other agent by his/her actions and at the same time, s/he is influenced 
by the actions of the other agent [3]. Specific ways of communication and mutual influencing can differ 
in dependence on style of education, environment, level of education, age, mood, and other factors, 
which significantly shape, modify and dynamize the relationship. 

As the title of this paper suggests, the subject matter of our text is mutual communication in the period 
of the COVID-19 pandemic. The global pandemic affected all domains of social life – political, economic, 
social, cultural, spiritual. Speaking about a global disease implies that this disease has affected or affects 
every human being, regardless of his/her social status, age, education, race, religion, or the continent 
where s/he lives. According to the World Health Organisation [4], the severe acute respiratory syndrome 
(SARS) had spread around the world at an unprecedented speed. The impact of the pandemic was so 
sudden that it caught us unprepared. As there was no vaccine or an effective cure for COVID-19, it was 
inevitable to restrict public exposure to the virus [5]. Isolation affected all the areas of life, and education 
was no exception. In the Czech Republic, the state of emergency was declared for the first time on 12th 
March 2020, and it lasted until 17th May 2020 in accordance with articles 5 and 6 of constitutional Law 
No. 110/1998 Sb. on the security of the Czech Republic [6]. 

University education has certain specific features – a high degree of abstraction, high levels of 
intellectual activity and independence, respect and self-respect, academic culture. Its quality depends 
on multiple factors, such as the willingness to share the love for the subject with the students, the ability 
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to present the subject matter in an attractive way and to explain it, the ability to provide useful feedback 
and many others. Good teaching is only possible with a good teacher, who is an expert in his field and 
has a human approach to students, which means that s/he has a sense of originality, s/he is a 
conscientious lecturer, and s/he can act with decorum, cordiality, tolerance, optimism, and the sense of 
humour etc.  [7]. All of these factors were reflected in distance education during the first and second 
wave of the pandemic. The switch from face-to-face to distance education was sudden and unexpected. 
The external environment was considerably influenced by factors like the fear of the pandemic, fear of 
death and the unknown. There were no models of good practice or theoretical conceptions and public 
space was flooded with chaotic information – about the disease, unpopular measures, the possibilities 
of quarantine and the inevitability of isolation. Crisis management in our institutions dealt primarily with 
the necessary measures protecting the lives of the employees and clients and the quality of education 
was of secondary interest.  

As our text has already implied, an important condition of a positive relationship between the educator 
and the student is to abstain from negative behaviour like mockery, humiliation, threats or vulgar 
language in order to prevent errors in communication. We agree with the statement that “…we are well 
aware that just as there are no ideal students, there is no ideal teacher and, what is more, few people 
are ideal or even perfect at their job…”[8]. 

Educators and students abandoned their professional discourses for a while and turned their attention 
to the distinctive aspects of university education. Which communication channels to use to enable the 
exchange of information? How well are the agents of the communication process prepared for the switch 
from face-to-face to distance education? Synchronous and asynchronous communication tools began 
to be used. The synchronous tools included audio or video conferencing software, which allows the 
participants of the communication process to meet at the same time in a shared virtual environment. 
Many people can participate simultaneously and exchange various amounts of information. The main 
advantage is immediate feedback, which the participants provide to each other and the nature of contact 
between them is close to communication in person. Another form of synchronous communication is chat 
communication. Compared to video conferencing, the amount of information exchanged over chat is 
smaller, while it is still possible to react quickly, and the contact is less personal. Asynchronous 
communication tools are those which do not involve meeting at the same time, but the participants feel 
the need to exchange greater amounts of information. Examples include discussion forums, email or 
similar messages sent online. A disadvantage of most asynchronous tools is the limited number of 
participants. Moreover, as the individual participants contribute to the conversation at different times, 
the communication may be difficult to follow for many of them [9]. 

Many educators got the know the currently most widespread e-learning systems at universities before 
the pandemic, mainly LMS Moodle, Claroline, Dokeos or Blackboard Learn. The universities rely 
primarily on cloud environments - Office 365 and Google Suite (previously Google Apps). The 
introduction of information and communication technologies (henceforth ICT) allowed to deal with 
teaching-related issues, optimizing the activities involved in the cognitive process. ICT allowed to build 
a complex virtual learning environment offering interactivity, multimedia, animation, simulation etc., 
which is called e-learning. Educators gradually re-evaluated their approach to the usual ways of teaching 
and the application of new technologies and increasingly relied on online systems, which enabled to 
optimize their work and make use of new, interactive methods, which appeal to students. They regarded 
e-learning as one of the possible, voluntary modes of education, presentation an exchange of 
information as well as intensification of contact between the educator and students (or between multiple 
educators) [10]. The situation changed in March 2020 when education moved to the online environment, 
educators embraced work from home and students adopted online learning. 

2 METHODOLOGY 
The general objective of this contribution is to compare the respondents’ opinions on communication 
and communication channels in online education at universities during the first and second wave of the 
COVID-19 pandemic. In order to accomplish the objective, a longitudinal quantitative survey was carried 
out. The basic research tool was an electronically distributed questionnaire. The online questionnaire 
allowed the respondents to answer the questions anonymously from their homes. There were two 
rounds of data collection, which took place at the University of Hradec Králové in the Czech Republic. 
The first round mapped the situation at the end of the summer term 2019/2020 during the first wave of 
the pandemic and the second round took place in the winter term 2020/2021 during the second and the 
subsequent waves. 
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The general objective was to find out how students of social work evaluate the possibilities and ways of 
communication between educators and students in the period of the emergency measures adopted by 
the Ministry of Health of the Czech Republic to protect the citizens and prevent the spread of the COVID-
19 disease. The following specific objectives were formulated: 

1 Ascertain the opinions of students on the online forms of learning during the period of emergency 
measures, focusing on students of social work at the Institute of Social Work (Faculty of Arts) at 
the University of Hradec Králové. 

2 Ascertain the respondents’ opinions on the use of communication channels for communication 
between educators and students during the first and second wave of the pandemic.  

The basic sample comprised 495 students from the Institute of Social Work at the Faculty of Arts, 
University of Hradec Králové. There were 166 students (33.5 % of the total number of students at the 
Institute) from the full-time study programme and 329 students (66.5 % of the total number of students 
at the Institute) from the combined program. A total of 342 were bachelor’s students and 153 were 
master’s students. 

The selected sample from the summer term 2019/2020 comprised 110 respondents (n1 = 110), 94 of 
which were female and 16 were male. 72% of the informants were bachelor’s students and 28 % were 
master’s students. 42 informants studied full-time and 56 studied in the combined program. The selected 
sample from the winter term 2020/2021 comprised 108 respondents (n2 = 108); 104 female and 4 male 
respondents. 82% of the informants were bachelor’s students and 18 % were master’s students. 42 
informants studied full-time and 66 studied in the combined program.  

3 RESULT 
This section briefly outlines the basic findings. The respondents answer the previously formulated 
research questions. In order to meet the research objective, we first analysed the data collected within 
the longitudinal research survey and subsequently selected the answers of respondents which should 
explain the ways of and differences in communication of variable set by researches. The findings are 
going to be further discussed and processed to formulate the conclusions of this paper. 

This part asked the students to evaluate: 

• Whether students and educators communicated with each other during the period of emergency 
measures. 

• The forms of teaching employed within the bounds of emergency measures. 

Our analysis and interpretation of data were based on respondents’ answers to two inquiry questions 
(IQ).  

3.1 Communication between educators and students during the period of 
emergency measures in the summer term 2020/2021 (IQ1) 

We used IQ1 to examine respondents’ opinions on communication during the period of online learning. 
The students indicated whether the educators communicated with them during the period of emergency 
measures. 56 students answered, “rather yes than no”, 33 answered “yes” and only 18 students 
answered “rather no than yes” and there was no categorically negative answer. Three respondents 
selected the “other” option, explaining that it depends on the approach of individual educators. Students 
further specified that communication took place less often than once a week (84 %), once a week (13.6 
%) or twice a week (2.7 %). The results confirmed the statement that there are several basic conditions 
of successful distance teaching which need to be met. Educators must possess sufficient knowledge 
and skills to realize distance teaching. The knowledge comprises, among other things, some familiarity 
with the software tools designed for distance education (such as various LMS or cloud services). Also, 
they need to be equipped with adequate hardware and software, which means every instructor owns a 
personal computer or a mobile device (laptop, tablet). Every participant needs internet connection of 
sufficient bandwidth. An advantage of mobile devices is that they allow work from home. Moreover, they 
have an inbuilt microphone, speakers and webcam enabling audio and video transmission and 
recording. Appropriate hardware along with software designed for synchronous and asynchronous 
communication with students subsequently allow the instructors to impart knowledge to the students 
[11]. 
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The most common forms of teaching according to the students were: seminar paper assignment        
(83.6 %), self-study of literature (67.3 %), e-learning environment (56.4 %), task assignment (40 %) and 
online lesson (5.5 %). The students ordered the individual forms of teaching according to suitability as 
follows: self-study of literature (4.9 %), seminar paper assignment (4.4 %), online lesson using 
communication tools (3.7 %), task assignment (3.5 %) and e-learning system (3.4 %). The instructors 
used the methods of self-study of literature (66.7 %), seminar paper assignment (58.3 %), task 
assignment (50 %), e-learning environment (25 %) and online lesson (25 %). The most convenient form 
of teaching from the instructors’ perspective were self-study of literature (5.7 %), online lesson using 
communication tools (4.4 %), seminar paper assignment (3.8 %), task assignment (3.3 %) and e-
learning system (2.8 %). 

3.2 Software tools used by educators to communicate with students during 
the period of emergency measures in the summer term 2019/2020 and the 
winter term 2020/2021 (IQ2) 

The second inquiry question asked about students’ opinion on the use of a software tool for 
communication between educators and students. 

Table 1. Communication channel. 

Communication 
channel 

Absolute frequency 
–2019/20 

Absolute frequency 
– 2020/21 

Relative frequency 
– 2019/2020  

Relative frequency 
– 2020/2021 

Email 108 85 97,3 % 79,4 % 
Teams 24 101 21,6 % 94,4 % 
Skype 4 2 3,6 % 1,9 % 
E-learning system 
(e.g. Moodle) 

58 63 52,3 % 58,9 % 

Google meet 6 5 5,4 % 4,7 % 
Zoom 10 75 9,0 % 70,1 % 
Webex 0 1 0 % 0,9 % 
Other... 2 2 1,8 % 1,9 % 

Source: original data  

Table 1 illustrates marked differences between the first and second wave of the pandemic. The most 
common tool employed by teachers according to students at the beginning of the pandemic was email 
(97.3 %), followed by an e-learning system, e. g. Moodle (51.8 %), Teams (21.8 %), Zoom (9.1 %), 
Google meet (5.5 %) and Skype (3.6 %). 

Email was perceived by the students as a passive and one-way form of communication. The fall in the 
use of this channel to 79.4 % in the academic year 2020/2021 can be regarded as a positive trend. The 
content of email messages was limited to basic information and there was a minimum chance of 
feedback. During the first wave of the pandemic, the emails concerned tasks required to get credit or 
pass the exam: seminar paper assignment, essay, self-study of literature, preparation of a presentation. 

The platform Teams recorded a significant increase in the academic year 2020/2021, its use rising to 
94.4 %. This change was caused by multiple factors, such as the instructors’ capacity to present the 
subject in an appealing manner even in the online environment or adequate time to prepare the 
materials. Also, the instructors became aware of the possibility of proper feedback in the form of shared 
videos, recordings, seminar papers and mutual chat communication. Furthermore, the use of Teams 
was supported by the management of the University of Hradec Králové, who adopted the organisational 
standard Dean’s regulation FF no.2/2020 from 25th September 2020 [12], the improvement of material 
and technical equipment of the senders and receivers of education. The use of Teams was appreciated 
by students from the combined program. 

Skype recorded no significant changes. The students regarded it as a supplementary channel for 
individual communication, e. g. consultations concerning theses, or communication in small groups. 

The e-learning system Moodle. This channel had been used by the instructors before the pandemic. 
The output of a project of Strategic development at the UHK, funded from the structural funds of the 
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European Union were sets of presentations for individual courses available in Czech and English in 
Moodle. Some of the educators continued the use of this previously utilized communication platform. 
There were no statistically significant changes recorded for this channel – the educators exploited the 
potential created before the state of emergency.  

Zoom recorded an increase comparable to Teams, from 9 % to 70.1 %. It was used as a communication 
channel during state exams, which conclude the bachelor’s and the master’s programmes. The use of 
Zoom was encouraged by the fact that sessions under 45 minutes of length could be held for free. 

The students mentioned also other communication channels, which recorded no significant changes, 
e.g. Google meet, Webex, phone. 

4 CONCLUSIONS 
The general objective of this contribution is to compare the respondents’ opinion on communication and 
communication channels in online teaching at the university during the first and second wave of the 
COVID-19 pandemic. Our point of departure were the conclusions of a research survey from the 
academic year 2019/2020, which suggest that students of social work express differing opinions on the 
possibilities of distance education of social workers in the period of emergency measures and they 
mostly use forms of distance education which are commonly used as the basis of university education 
(e. g. seminar papers, self-study of literature). This area creates space for an improvement of the 
competencies of future social workers, because virtual communication is clearly a new communication 
channel for social workers as well as their clients. It enables communication in a group of people, who 
can exchange variable amounts of information. The obtained data deserved further elaboration. The 
respondents’ opinions on the advantages and disadvantages of e-learning reflected a relative balance 
between the two. The advantages commonly mentioned by the respondents included timesaving, 
reduced travel expenses, flexibility, transparency and comfort. The perceived disadvantages were 
mainly a lack of personal contact with the instructor and other course participants [13]. 

The findings presented above led to the formulation of the following conclusions: 

• Online education of students of social work at the Faculty of Arts of the UHK during the period of 
emergency measures underwent significant changes in the forms of teaching between the 
summer term 2019/2020 and the winter term 2020/2021. 

• The assessment of the use of software channels for communication depends on the form of study 
(full-time as opposed to combined) as well as the grade of study. 

The interpretation of the above findings allows us to observe that pedagogical communication during 
the COVID-19 pandemic went through a process of significant change. The instructors gradually 
curtailed the use of passive forms of communication, such as e-mail and switched to synchronous tools, 
which are closer to personal contact. Visual materials, such as recordings, videos and presentations, 
were gradually introduced into teaching. The chief merit was the realization that despite the emergency 
measures and the curfew, there is a possibility to interact and get to know one another and create an 
environment of trust and other skills which belong to the professional skillset of a social worker. Chat 
communication created a space for building group dynamics and brainstorming, which encourage the 
participants not to think as isolated individuals but as a group, producing a synergic effect. 

An important circumstance shaping the findings is that the survey took place at a time when all the 
university students were learning online and participated in the process of creative and critical thinking. 

Building on theoretical bases along with the results of the research survey, we defined the benefits and 
drawbacks of the individual communication channels from the perspective of teacher-student 
communication in online education of social workers during the COVID-19 pandemic. 

Email. Thinking about communication as a process of mutual exchange of information between the 
instructor and student, the students perceived email as a channel which does not enable sufficient 
development of mutual interaction which would induce significant change in their level of knowledge or 
behaviour. The students regarded email communication as a supplementary form of communication 
serving to transmit formal information. It was not a means of developing positive relationships between 
educators and students, which is a vital condition of education. The students lacked the possibility to 
develop practical skills and personal competencies in accordance with the definition of social work as a 
„…practice-based profession and an academic discipline that promotes social change and development, 
social cohesion, and the empowerment and liberation of people. Principles of social justice, human 
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rights, collective responsibility, and respect for diversities are central to social work.  Underpinned by 
theories of social work, social sciences, humanities and indigenous knowledge, social work engages 
people and structures to address life challenges and enhance wellbeing… “ [14]. We believe that long-
term use of email as the central means of communication can jeopardize professional education of 
social workers.  

Teams was perceived as a channel allowing the students to practice their professional skills, engaging 
actively in the education process and interacting with the educator as well as their fellow students. 
Jonassen, Peck and Wilson [14] consider interaction the primary condition of the education process. 
They support their view claiming that interaction develops the capacity for observation, reflection and 
construction etc. Another advantage of Teams is the possibility to carry out communication training, 
mock counselling interviews, coaching interviews and group activities with some space for non-verbal 
communication. The students also acquire a new skill in their very ability to communicate over Teams, 
which can be useful for case social work, time management and practical social work in facilities 
providing social services. We regard Teams as a channel enabling multidimensional communication, 
both, verbal and non-verbal and a platform for education as well as working with clients. 

Moodle. We find an opportunity for professional training of future social workers in the preparation and 
realization of strategic projects aimed at improving the quality of teaching through an optimization of 
various forms of education and combining of multiple communication channels in accordance with the 
graduate’s profile. 

Zoom. Mutual communication between the educators and students raised students’ need for 
psychological and social interventions focused on coping with unexpected events – uncertainty, fear, 
panic, anxiety and negative moods. The creation of an atmosphere of peace and safety in a situation 
when the educators themselves felt threatened and uncertain, required considerable responsibility, high 
level of empathy and congruence, which were possible to share in the online environment thanks to the 
Zoom platform. 

As we have observed earlier, Zoom and Teams allow to support the students during their studies in 
accordance with the small paradigms of social work. Another advantage of this channel is affordability. 

Every crisis can be perceived as an opportunity for change. Assuming and optimistic view of the 
examined issue, we observe that during the COVID-19 pandemic, education took place in the online 
environment. Based on examples of good practice, we defined the benefits and drawbacks of online 
learning during the period of pandemic measures. The longitudinal survey revealed that asynchronous 
means of communication were gradually replaced with synchronous ones. Communication between 
educators and students gradually improved in quality, mutual trust was growing and the rate of 
interaction between agents increased. Both educators and students acquired new skills, which can 
continue to be used in the future to combine face-to-face and online learning in social work education. 
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Abstract 
Within the context of this paper, we understand Open Educational Resources (OERs) as freely available 
educational materials. In order to store OERs metadata in a structured form, modeling standards should 
be utilized. However, OER providers often do not employ such a standard. This leads to limitations in 
the development of federated systems that link multiple OER repositories with each other. Such 
federated systems, in turn, facilitate the search for OER across repository boundaries to help educators 
(teachers, students, etc.) to search for OER with different origins. In this paper, we describe our 
methodology for connecting different OER repositories based upon the Learning Object Metadata 
standard (LOM). For this purpose, we have carefully selected 29 OER repositories that are openly 
available on the web and hosted by German institutions. Some of the key outcomes of our research are: 
(i) only 17% of the analyzed repositories employ LOM as a standard to model their data, (ii) only 12% 
of the metadata from the repositories will get lost when federating these repositories using the LOM 
standard, (iii) the lost metadata has no impact on the quality of the retrieved OERs, as it is insignificant 
information about the OERs, such as the number of views and likes. Based on this experience, we 
recommend that OER repositories use the LOM standard to describe OERs, as this has several 
advantages, such as facilitating the federation of repositories and increasing the accessibility of OERs. 

Keywords: Open Educational Resources, LOM, Open Educational Repositories, Federating Open 
Educational Repositories. 

1 INTRODUCTION  
Open Educational Resources (OERs) are all the educational materials that are published under an open 
access license [1]. OERs include images, videos, text, or any other formats that can be freely used. 
OER providers offer these resources in different formats. The data describing OERs (e.g. content, 
author, contributor etc.) is represented and stored as so-called metadata. Usually, metadata is stored in 
a structured format, referred to as schema or standard. 

Due to the availability of different OER standards, OER providers employ these standards to represent 
the metadata of their OERs. However, many providers do not employ a structured standard for their 
OER metadata or the standard is not widely accepted in the community and thus often unknown. A 
crucial requirement for standards is the applicability to different languages and the possibility to 
represent different object types. For example, some OER repositories are using the Learning Object 
Metadata (LOM) standard [2], while others use the standard of the Learning Resource Metadata 
Initiative (LRMI) [3] or the Metadata Object Description Schema (MODS) [4]. LOM is an international 
standard that aims to facilitate the search for and use of eLearning objects for learners, teachers, and 
automated software processes. Many OER providers employed the LOM standard, such as the OER 
repository of the German State Bavaria including OER by higher education institutes (openVHB) [5] and 
memucho [6]. The use of different standards can lead to problems in merging these different OER 
repositories into one central repository. However, connecting different OER repositories into one 
repository has many advantages, such as facilitating the federation of repositories and increasing the 
accessibility of OERs. 

In this paper, we describe a methodology for connecting different OER repositories using the LOM 
standard. We have carefully selected 29 OER repositories that are openly available on the web and 
hosted by German institutions. We study these repositories by analyzing the metadata standard that the 
providers use to model their data. In the beginning, we investigate which standard the OER providers 
use to model their metadata. Subsequently, we analyze the repositories that do not use the LOM 
standard in order to count the fields that will be lost when connecting these repositories using LOM. 
Finally, we illustrate the process of connecting OER repositories using the LOM standard. 
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Our results show that more than half of the analyzed repositories use well-known standards to represent 
their metadata. Furthermore, only 12% of the fields will be lost when we map the metadata using the 
LOM standard. However, our analysis shows that the lost data does not have an impact on the quality 
and clarity of the OER metadata. Therefore, connecting the OER repositories using the LOM standard 
will facilitate searching for OERs. Furthermore, it will make OERs more reachable to the different 
learning parties, such as students, teachers, and others. 

The remainder of this paper is structured as follows. We review related work in Section 2. A description 
of the LOM standard and its features, and the federation approach are described in Section 3. We 
present our results in Section 4 and discuss them in Section 5, before we conclude. 

2 RELATED WORK 
A good overview of the complexities of federating data infrastructures is provided in [7]. Latif et al. 
identified a list of challenges during their research on Open Science (OS) projects. The authors illustrate 
three challenges for federating data infrastructures: harvesting, common metadata models, and 
metadata mapping tools. Our federation approach presented in Section 3 takes into account many of 
the challenges addressed in this paper. However, because of the focus on OER, we would like to give 
more weight to publications from this area here.  

Creating and publishing OERs has become increasingly important these days, particularly during the 
Corona pandemic. As a consequence, many projects for managing OERs have been initiated and 
provide good solutions. Furthermore, several studies analyzed the quality of the OERs and their 
repositories and developed platforms for recommending OERs to educators. 

Shelton et al. [8] discussed the system of an open-source project that contains a full-text search of OERs 
(Folksemantic), OER recommendations, and personalized recommendations. The authors described 
the implementation and evaluation of their system. Using user test protocols and questionnaires, the 
system was evaluated by teachers and OER providers. Ambite et al. [9] described an index to store the 
open educational resources for data science. The developer of such an index used Schema.org as a 
standard for modeling the metadata that will be stored in the index. The authors connected their OER 
to the web of linked data by referencing the resources to entities in DBpedia, DBLP, and ORCID. 

Chicaiza et al. [10] proposed a framework for recommending OERs. The authors used the features of 
the Semantic Web to search for online resources. The proposed framework takes into account the user’s 
profile when searching for OER. Santos-Hermosa et al. [11] provided a study showing the state of the 
international OER repositories. The authors conducted a series of educational indicators. The goal of 
these indicators is to check if the repositories of OERs meet two perspectives, the reuse of OERs and 
the education context. The authors found that most of the OER repositories are designed only of OER 
and cannot include research content. Furthermore, they found that a few repositories meet the 
educational aspects. 

Atenas and Havemann [12] review the literature of the Open Educational Resources and their 
Repositories (ROERs). The authors identified the themes and the quality indicators for designing a 
ROER. The quality indicators they used to evaluate the effectiveness of ROER are featured resources, 
user evaluation tools, peer review, authorship of the resources, keywords of the resources, use of 
standardized metadata, the multilingualism of the repositories, the inclusion of social media tools, 
specification of the creative commons license, and availability of the source code or original files. The 
authors analyzed 122 journal articles, conference papers, and books. The authors’ main aim from their 
study is to establish a method to evaluate the repositories of OERs. 

3 FEDERATION APPROACH 
This section briefly describes the LOM standard and its main properties (Section 3.1). We then describe 
our methodology for connecting different OER repositories using the LOM standard (Section 3.2). 

3.1 The LOM Standard 
LOM [2] is a standard for modeling data. It is used for representing educational resources and materials. 
The modeled data is stored in a digital form. The LOM standard aims to improve the reusability of 
educational resources between the different educational parties, such as students and teachers. The 
LOM standard consists of elements to describe the educational resources. These elements are called 
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fields. The fields can be classified into different levels. The main first level consists of nine elements. 
Each element consists of sub-elements that contain the data. Furthermore, the sub-elements may 
contain another level of sub-elements. The data that will be modeled using the LOM standard follow the 
specifications of the values and the data types that can be stored. For example, some elements must 
follow the rules for storing the dates and times, while some other roles specify how to store the fields 
that have the language information. Furthermore, some fields in LOM allow the users to enter a free text 
without any roles or specifications. 

3.2 Methodology 
Any OER data source provider could use any of the available standards to model their metadata, as 
metadata modeling is not solely dependent on existing standards. Furthermore, the OER providers could 
model the data using their own model that does not rely on any available standards. As a consequence 
of connecting different OER repositories, we need to analyze each OER data source to specify the 
modeling scheme they use. To achieve this goal, we applied the following steps to connect different 
OER resources using the LOM standard: 

1 Analyze each OER repository to specify the representation model they use. 
2 Excludes the OER repositories that already use LOM. 
3 In the case of OER repositories that do not use LOM and use other existing standards, we decide 

how to map their current standard to LOM. In this step, we determine how much data we will lose 
since not all the fields can be mapped into LOM.  

4 The last group is the OER repositories that do not use any of the available standards. This group 
will be the hardest one to map since each source can use its own vocabulary to represent the 
metadata. 

5 All data sources require a harvester to collect the metadata. The design of the harvesters depends 
on the standard used in the OER resource. We need to build a focused harvester for each 
standard used. In addition, a mapper is also needed for each standard. 

The process of connecting OERs using the LOM standard is divided into the following steps: 

1 Web harvesting: This is the process of collecting (crawling) data from websites [13]. The crawlers 
can look for any information, and its role is to collect websites. Web crawlers are also known as 
Web spiders or Web robots. 
o General harvesting: The general harvester is a crawler that can be used for collecting data 

from any given URL of repositories [13]. From its specification, the general harvester’s main 
advantage is that you construct the harvester once and then use it for any repository. The 
main disadvantage is that the amount of harvester data using the general harvester is limited 
compared to the focused harvesters explained below. 

o Focused harvesting: The focused harvester is designed to crawl data on a specific topic [14]. 
Furthermore, it can be designed to harvest data from a specific website since each website 
has a different structure. The main advantage of the focused harvester is that it can collect as 
much data as possible. The focused harvester goes through the website and collects the items 
needed to represent the OER. The disadvantage of the focused harvesters is that they only 
work for a specific repository. Thus, we need a harvester for each repository we want to 
harvest. 

2 Mapping: The harvested data from websites are modeled using the known standards or the free 
ones. The providers of OERs can name the fields that represent the metadata in any name. 
Therefore, the mapping (translating) process is used to map the field names from the form they 
were harvested to the new field names. In our case, the new fields are those specified by LOM. 
o General mapping: As in general harvesting, general mapping is the process of translating the 

harvested data into the LOM standard. Here, we need one mapper to perform such a process 
since the harvested data have the same field name when using the general harvesters. 

o Focused mapping: Using focused harvesters, we need a harvester for each repository, and 
each one has a different structure and field names. Therefore, we need a mapper for each 
focused harvester we build. 

3 Storing the results: The processed data that are resulted from the mapping process are stored in 
a format called the JavaScript Object Notation (JSON). JSON is a structured format to store data 
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that is human-readable and can be parsed by computers [15]. This will allow us to easily store, 
process, and exchange the data. The metadata in the JSON files can be stored in an index. This 
index can be used as a database for the information of the OERs. Then, using this database, a 
platform can be developed to present the metadata stored. The development of a search engine 
using these metadata will allow users to access these OERs. 

The process of harvesting and mapping different OERs using the LOM standard is shown in Fig. 1. 

 
Figure 1. The different scenarios of the process of harvesting and mapping the OERs metadata into the 

LOM standard starting from harvesting the metadata until storing the results into an index. 

4 RESULTS 
In Table 1, we list the names of the 29 OER repositories with some information, such as the standard 
they use and whether they provide an Application Programming Interface (API) or not. The APIs allow 
applications to communicate with each other. 

Table 1. Overview of the name of the 29 OER repositories, the standard they use, and if the repository provide API. 

Repository name Standard API? 
Chemnitz Free/Unknown No 
Darmstadt MODS No 
digLL-Hessen LOM No 
DuE Publico2 MODS/MyCoRe Yes 
Elixier LRMI No 
Heureka.NRW Free No 
Hochschule für Musik Fee No 
HOOU LRMI No 
Koln Free/Unknown No 
Konstanz University LOM No 
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Kunst Labore Free No 
lecture2go Free No 
Mainz Free/Unknown No 
mediathek.hhu.de LRMI No 
Memucho LOM No 
Niedersachsen Free/Unknown No 
OER UDE DC Yes 
open vhb LOM No 
OpenLearnWare Free/Unknown No 
openRUB Free/OCW No 
PeDOCS DC Yes 
PubServer Braunschweig MODS Yes 
Serlo Free No 
Smart VHB Free No 
The Open University Moodle No 
UniWeimar DC Yes 
VCRP Free No 
ZOERR LOM No 
ZUM Free No 

The analysis of 29 OER repositories shows that more than half of the repositories use known standards, 
as shown in Table 2. These repositories are openly available on the web and hosted by German 
institutions. Furthermore, 17% of the analyzed repositories use LOM as a standard to model their 
metadata. 

Table 2. The percentage of repositories that use LOM, other standards,  
or do not use any standard to model their metadata. 

Standard Count Percentage 

LOM 5 17% 

Other standards 11 38% 

None 13 45% 

Our analysis shows that only five repositories (17%) provide an API that allows them to access and save 
their metadata. In order to connect the different data sources using the LOM standard, we first need to 
harvest the metadata of each repository. Second, we map the harvested metadata into the LOM 
standard. The APIs make the process of harvesting the metadata easier. However, since only 17% of 
the repositories provide an API, the harvesting process becomes more difficult and time-consuming due 
to the different structures of each repository's websites. 

Only 12% of the harvested data will get lost when we map them into the LOM standard. This percentage 
seems to be high, but most of the lost data is not essential for defining and describing the OER. 
Examples of lost data are the number of views and likes. Thus, in terms of discoverability, connecting 
the OER repositories using the LOM standard does not have a significant impact on the quality of the 
“normalize” metadata of OERs. 

We need to divide these repositories into two groups to connect the different repositories that use 
different standards. The first group contains the repositories that provide APIs. This will make harvesting 
the metadata more efficient. The second group is the one that does not provide APIs. Here, we need to 
build a harvester that collects data. This will lead to the loss of some hidden data that are not shown in 
the portal. 

Subsequently, the harvested data will be divided into two groups. The first one is the group for the 
repositories that use the LOM standard to model their metadata. We do not need a mapper for this group 
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to translate the data from one standard to another one since the harvested data is already mapped into 
LOM. The second group contains the remaining repositories. This includes the ones that use other 
standards and the ones that do not use standards at all. For this group, we need to build a mapper for 
each standard and a mapper for each repository that does not use standards. 

5 DISCUSSION 
While some repositories still use their own model, known standards for representing the metadata of 
OERs are widely used by OER repositories. More than half of the analyzed repositories are using known 
standards. We expect this percentage to increase due to widespread technology and the clear trend 
towards open and distance learning. Furthermore, the COVID-19 pandemic further promoted the 
creation and publication of OERs. 

Existing APIs facilitate the process of harvesting and linking different OER repositories. They allow users 
to harvest metadata as much as possible and in an appropriate format. However, based on our analysis, 
only a low percentage (in our case, 17%) of the repositories provide API to access the OERs. We think 
that APIs could make the linking process of OER repositories more efficient as the harvesting and 
mapping process requires less effort than creating a focused harvester for the repositories that do not 
provide APIs. 

Based on our analysis, only a low percentage (in our case, 12%) of the harvested metadata will be lost 
if we mapped them using the LOM standard. The good news is that for discovery purposes, the lost 
metadata will have no impact on the quality of OER. The main fields that can represent and provide 
sufficient information about OER are represented in the LOM standard. 

Using the LOM standard to connect OER repositories can increase interoperability between them. 
Furthermore, when connecting such repositories using a standard such as LOM will make it easier to 
reach their OERs through search. 

The LOM standard is used for higher education OER repositories. No such standard can represent all 
the data from different OERs. Using LOM shows that the amount of lost data is reasonable, and the kind 
of these lost data is not essential, so that the OER will be inefficient without those lost data. If we can 
connect different repositories using one standard, we have a significant advantage in finding OERs and 
enabling them to reach as many users as possible. Furthermore, providing a platform for the connected 
repositories using our methodology can increase the reachability of the OERs. 

6 CONCLUSIONS 
Modeling standards used to store OERs metadata in a structured form. However, OER providers often 
do not employ such a standard. This leads to limitations for searching for OERs and makes them less 
reachable. Therefore, we think that we need a way to make the OERs more reachable through search. 
The availability of different modeling standards allows OER providers to model their data into different 
formats. These formats make the process of connecting the OER repositories a hard task. Thus, 
connecting such repositories using one standard achieves the goal of making OERs more reachable. 
Our experiments show that when connecting OER repositories using the LOM standard applicable. The 
amount of lost data when making this connection is around 12%, and they are affecting the quality of 
OERs since these lost data are minor ones. 
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Abstract 
The Digital (digital systems and technologies, such as ICT, Internet, Semantic Web, Big Data, machine 
learning, mobile systems, robotics), is not only helping to overcome current societal problems but also 
shapes the future employment market. The rapid evolvement of technology and the unexpected 
circumstances constantly change the education context, in a multi-contextual perspective. New skills 
and knowledge are required. The reconfigurability and management of the available education 
resources become important to assure sustainability and resilience of the education service. This paper 
introduces a proposal for collaborative smart service development for TVET (Technical and Vocational 
Education and Training), involving actors' creative and motivational application of competences through 
services as an education service innovation mechanism. The paper introduces a new service design 
artefact, the Smart Service Model Ontology (SSModO), that is used to manage the TVET education 
resources. Then, semantic reasoning is used to reveal new operant resources (combinations of 
knowledge and skills), to create new education activities. The main focus of this work is directed towards 
the management of activities, skills, and knowledge, to enhance the ability of reorganizing and 
reconfiguring available education resources. This will help to overcome and mitigate the risk caused by 
unexpected, disrupting events, like the current pandemic affecting every sector of the society. From a 
practical point of view, a case study has been created based on the Nitroclubs project (nitroclubs.eu), a 
project that aims to raise the interest of young people in studying IT and robotics. From a managerial 
point of view, this working methodology helps to recognize the ability to perform new activities that 
integrate the available operant resources, i.e. skills and knowledge. These activities help to extend the 
value proposition of the education service. Every new manifestation of an activity is followed by a version 
of value that the service system provides to clients in the value co-creation process. 

Keywords: TVET, smart service, collaborative service design, ontology, semantic reasoning. 

1 INTRODUCTION  
Technical and vocational education is described as an education layer that provides knowledge, skills, 
and attitude necessary for employment in a specific occupation [1]. UNESCO recognizes TVE as 
"aspects of the educational process involving, in addition to general education, the study of technologies 
and related sciences, and the acquisition of practical skills, attitudes, understanding, and knowledge 
relating to occupants in various sectors of economic and social life" [2].   

Technical and Vocational Education and Training (TVET) is understood as lifelong learning opportunities 
based on comprising education that includes training and skills development for a wide range of 
occupations. In the last definition, UNESCO emphasizes the importance of lifelong learning 
opportunities that can take place at the early stages of students' life and continue the professional 
development through the tertiary levels [3].  

The domain of TVET has been included in the UNESCO declaration of Sustainable Development Goals 
(SDGs 4 and 13) agenda for 2030 [3]. The UNESCO strategy for TVET has been focused on youth 
employment, entrepreneurship, and lifelong learning [4].  

Many obstacles must be surpassed to achieve the sustainable TVET goal, especially in middle-income 
countries and developing countries, including: 1) lack of training material and technical curriculum; 2) 
inadequate teachers or facilitators; and 3) a limited number of training institutes [5], [6]. Moreover, 
UNESCO specified a set of recommendations addressing the development of TVET education service 
such as: 1) ensure quality of TVET education; 2) knowledge management; 3) outcome-based 
qualification system; 4) providing qualified and high-quality TVET staff; 5) market-oriented training and 
educational programs [4]. The recommendations will benefit the local, national, and international 
societies through empowering individuals and organizations, by offering required knowledge and skills 
for entrepreneurship, fostering employment by achieving knowledge and skills required in the labour 
market, offering decent work opportunities, and providing lifelong learning opportunity [4]. 
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In this article, we present a novel design for a smart education service for TVET, highlighting several 
collaboration aspects in the educational service system where the value co-creation process is 
integrated. In our approach, the creation of information common goods for education is facilitated, a 
common pool of competencies is created, and actors can collaborate and learn from each other to 
advance the TVET domain and society.  

This paper is organized as follows. First, the working methodology is introduced in Section 2. We have 
adapted and combined the Service Ecosystems Ontology (SeSO) for the development of data-intensive 
digital services in public safety from [7] with the organize view on the 4DocMod framework from [8] and 
[9] (the Organize diamond) to represent system entities and their relationship. Section 3 describes the 
main modules in the collaborative design of the smart education services for TVET. Further, the 
Semantic MediaWiki has been used as a platform for sharing domain knowledge, for actors to 
collaborate and exchange knowledge and skills, based on the SSModO ontology. The case study which 
is developed in Section 4 describes the application of this working methodology in the specific domain 
of robotics. Section 5 concludes the paper and draws further research questions.  

2 METHODOLOGY 
To approach the issues related to the management of the educational resources in the TVET service 
ecosystem, such as the availability of skills, lack of qualified TVET staff, and lack of training material 
and technical curriculum, we have proposed the development of a knowledge-intensive service 
framework using semantic web technology (Fig. 1) able to assure the collaborative resource integration 
activities in the TVET smart education service.  

 
Figure 1 Ontology-based collaborative development of knowledge-intensive services framework 

The framework that supports the ontology-based collaborative development of information intensive 
services consists of three layers. The Service Ecosystem Ontology (SeSO) [7] and the Organize 
diamond from the four diamonds-of-context model of service design (4DocMod) framework [8], [9] are 
integrated in the Smart Service Model Ontology (SSModO) layer that is situated at the base of the 
system. Service Ecosystem Ontology (SeSO) serves as a base for understanding the service 
ecosystem. The development of the service ecosystem ontology (SeSO), which is built on the Service-
Dominant logic perspective of service exchange and resource integration [10], [11] is explained in 
Section 3.2. The Organize diamond, described in Section 3.1, helps us to understand how Actors - as 
Agents - are organized and may collaborate in the pursuit of their goals, as well to understand their role 
in performing some Activities as Authors, Collaborators, Superiors, or Learners [8], [9].  

The SSModO layer is used in this paper to provide interlinked terms, concepts, relationships, and entities 
for machine-to-machine communication and semantic reasoning [7], [12], as a new service design 
artefact for collaborative service development, as detailed in Section 3.3.  

The Application layer has been developed to exchange information between the Semantic MediaWiki 
layer and the SSModO layer. It has been designed to harvest the power of semantic reasoning, by using 
the knowledge extracted from both layers (SSModO and Semantic MediaWiki). It integrates these 
resources to generate and infer new knowledge using the Pellet OWL-DL reasoner [13] integrated in 
the Owlready2 component [14]. More about this layer is clarified in section 3.4. 

MediaWiki is an open-source software. It helps collect, organize, and share knowledge. It is a 
collaboration and documentation platform. It is powerful, reliable, customizable, and commonly used as 
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a Wiki system (e.g., the wikipedia.com platform) [15]–[17]. Semantic MediaWiki (SMW) is an extension 
of MediaWiki [18], [19]. SMW can export data in RDF (Resource Description Framework) format, which 
enable it to serve other applications as a data source [18]. Within the perspective of this paper, it allows 
resource sharing and enables Actors to collaborate. It makes the information and knowledge usable, 
accessible, and increases interoperability with other systems [18], [19]. Section 3.5 describes in more 
detail how the Semantic MediaWiki component has been used in our collaborative smart service design 
framework. 

3 SYSTEM DESCRIPTION 

3.1 The Organize diamond in the 4DocMod framework for service design. 
The Organize diamond (Fig. 2) is integrated in the four diamonds-of-context model of service design 
(4DocMod) framework [8], [9], [20], a powerful service design framework which has been used to 
analyse Actors' role in the service environment [20]. The main advantage of the Organize diamond is 
that it is easy to adapt to many contexts. In this article, it has been used to understand Actors' behaviour 
in a collaborative service environment [8], [9]. 

The Organize diamond has a vertical axis and a horizontal axis. The vertical axis explains what and why 
must be done. It contains three elements: Goal, Agent, and Activity. Moreover, the vertical axis provides 
a set of relationships between these elements. The horizontal axis explains how the Agent organizes 
his/her Activities. It has two elements, Action and Flow [9].  

The Agent stays at the centre of the diamond. It represents a human entity or a set of human entities 
[8]. In this article, we refer to the Agent as an Actor, to unify the vocabulary with service ecosystem 
literature [21]. In service ecosystem literature, the Actor refers to the same reference as in Organize 
diamond, as an entity that has agency and acts liberally and purposefully. The Actor has a role in 
resource integration and in the value co-creation process [21]. 

 
Figure 2 Organize Diamond of 4DocMod from [9] and [8] 

The Goal (or the Objective) refers to the final state that the actor wants to reach through his/her 
involvement in the Activity [8]. The relationship between the Actor and the Goal is categorized as 
Establisher (the Actor author the Goal) or Follower (the Actor helps to achieve the Goal) [20]. 

The Activity refers to the "intangible phenomenon of space-time or cyberspace" [9]. The execution of 
the Activity induces a recognizable change in time and space. The activity could be decomposed into 
one or more ordered operations [9]. The Actor has a role in executing and organizing the Activity. This 
role can be categorized as Superior (evaluate the outcome of the Activity), Author (initiate the idea of 
the Activity), Collaborator (participate in the Activity), or Learner (gain knowledge and skills from the 
Activity) [8], [9]. 

The horizontal axis represents an organize approach. This axis expresses how the Actor organizes the 
activities to achieve the goal. There are two main categories Action and Flow. Action refers to a set of 
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Activities that happens only once (like projects). Whereas Flow refers to a set of Activities that happens 
repeatedly (like processes) [20]. The same set of Activities can be referred to as Flow in a specific 
context depending on the Actor, and as Action in another context by the same Actor or different Actor 
[20]. For example, a workshop as a set of Activities could be viewed as Action from the trainee's point 
of view because it is a one-time action. On the other hand, the same workshop could be viewed as Flow 
from the trainer's point of view because it is a process that requires changes each time and needs 
attention and adaptation. This situation is represented by the edges (R01 and R02), where a set of 
Activities could be considered as Action in one context, while the same set of Activities could be 
considered as Flow in another context [8]. 

Action and Flow have a set of relationships with the vertical axis elements. First the relationship with 
Actors (agents), the Actor (agent) could be an Organizer of Action or Flow, in this case, the Actor will be 
responsible for the implementation of the Action or Flow. Or can be a Member of Action or Flow and in 
this case, the Actor participates or is planned to participate in the Action or Flow as a Learner or as a 
Collaborator [8]. Second, the relationship between Action or Flow and Goal, this relationship could be 
Reaching - the Action or Flow is helping to achieve the Goal-. Or Fulfilling -the Action or Flow is defined 
from a set of Goals- [20]. Finally, Covering and Focusing relationships. A Covering relationship is 
between Action and Activities while Focusing is a relationship between Flow and Activities [9]. 

3.2 The Service Ecosystem Ontology (SeSO) 
The SeSO for service ecosystem evaluation has been introduced in Badawi et al. 2020 [7]. To develop 
this service design artefact, a service approach has been applied, integrating Service-dominant logic 
(SD-Logic) as a method theory [10], [11]. Service-dominant logic (SD-Logic) was introduced in 2004 by 
Vargo and Lusch [10].  They built the SD-Logic perspective on the premise that Service is the base of 
every exchange in the market. This new logic drove the attention to intangible resources and introduced 
a new perception of values as co-created among several participants, and mainly includes the 
beneficiary, known in SD-Logic as Actors [11]. 

Based on the Service-Dominant logic perspective, Service is recognized as "the application of 
specialized competences (knowledge and skills) through deeds, processes, and performances for the 
benefit of another entity or the entity itself. " [10]. Service is a Resource integration process in a network 
of Actors [22]. In SD-Logic perspective, Actors share knowledge and skills and engage in Activities to 
benefit society. Therefore, Vargo and Lusch defined the Service ecosystem as a "relatively self-
contained, a self-adjusting system of resource integrating actors connected by shared institutional 
arrangements and mutual value creation through service exchange" [11], [23]. Therefore, they view the 
structure of the service ecosystem as an interconnected network of Actors [24]. 

The benefit or value as an Outcome in the Actors’ network is always co-created in the value network, 
known as value constellation [22]. The service ecosystem lens provides a framework for understanding 
and investigating Actors' interaction via Activities and value co-creation processes in a vast system [11]. 
Furthermore, in a holistic view of the service ecosystem, the Actor exchanges some services through 
the integration of Knowledge and Skills and co-create value as an Outcome. 

Each actor represents a service system by itself and contributes to the survival of the entire service 
ecosystem through the resource integration process. The resource integration process produces new 
resources used in another resource integration process, leading to society's evolution through social 
learning [25]. This paradigm of analysis has a holistic perspective that mainly focuses on dynamic 
occurring and involvement of Actors that participate in the value proposition and value co-creation, 
including, but not limited to, individuals, organizations, authorities, and society [21], [26]. 

SD-Logic perspective emphasizes on the role of Operant resources. Operant resources refer to the 
Actor's competencies (Knowledge and Skills) [10]. For example, in the value co-creation process of 
learning, the Actor uses the competencies that he or she has and integrates those competencies with 
other Actors, to co-create new competencies and to obtain new Knowledge and Skills. On the other 
hand, Operand resources refer to tangible resources or resources necessary for the co-creation activity 
but need some action to become valuable. Operand resources could vary from pens, papers, to financial 
support. Operand resources are invaluable by themselves; they need Operant resources as 
competencies to utilize them in the value co-creation Activity [10], [27]. 
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3.3 Smart Service Model Ontology Layer 
This section elaborates on the entities integrated in the Service Ecosystem Ontology (SeSO) and their 
relationship with the Organize diamond entities (elements) to create the new service design artefact, the 
Smart Service Model Ontology (SSModO) (Fig. 3).   

 
Figure 3 Smart Service Model Ontology (SSModO), created based on Service Ecosystem Ontology (SeSO) 

[7] and Organize diamond [8], [9] 

Actors own some Resources (the relationship in the SSModO: Actor has some Resources). Resources 
are classified as Operant resources and Operand resources. Operant resources (Skills and Knowledge) 
can act on other resources to create value through resource integration. Operand resources facilitate 
the value co-creation process. The Actor integrates resources in Activities through the (engage in) 
relationship between the Actor and the Activity. Activities could be classified as Action of Flow based on 
Organize Diamond. The relationship among Actors, Activities, and Outcome in the SSMO is manifested 
in the link Actor engage in activities that produce Outcome. 

The relationship among Actor, Activity, and Service is adapted based on the SD-logic foundational 
premises [10]. The Actor engages in Activities to serve another Actor in the service ecosystem by 
applying his/her Skills and Knowledge and co-create mutual value. 

The collaborative service design is based on the definition of Service [10]. The production of a 
collaborative smart service drives the production of a collaborative social network and vice versa. They 
are creating a collaborative community that facilitates the provision of the Service and benefits each 
other [28]. 

3.4 Application  
The Application layer, described in Fig. 1, allows the bidirectional exchange of information between the 
Semantic MediaWiki [18] component and the Pellet semantic reasoning engine [13] in the Owlready2 
(https://pypi.org/project/Owlready2/) component [14]. This integration is bridged with Python code that 
is querying the information from Semantic MediaWiki Action API [29]. The query returns instances 
(individuals, as of MediaWiki Pages) and the relationship between these instances (as Properties in 
Semantic MediaWiki) in a JSON format [30]. Further, the bridging Python code will convert the 
information received from Semantic MediaWiki into Python Objects [31]. These objects will populate the 
SSModO ontology through the OWL API in the Owlready2 component [14], [32]. 

The bridging Python code runs the Pellet reasoner in the Owlready2 component [14] after populating 
the SSModO ontology with information acquired from Semantic MediaWiki Action API (as individuals 
and properties). The Pellet reasoner executes SWRL rules [33], which are integrated in the bridging 
Python code, and generates new information according to those rules. In the final stage, the Python 
bridging code will write back the inferred information to MediaWiki pages using the edit functionality 
available in the Semantic MediaWiki Action API. 
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3.5 Semantic MediaWiki 
The smart service user (Actor) can interpret the ontology schema using syntaxes that map ontology 
entities and relationships in the Semantic MediaWiki platform (Table 1). For example, an Actor can 
create a profile for himself as a MediaWiki page. Then, he can describe and integrate his/her 
competencies (Knowledge and Skills) using a syntax like [[has skill::skill name]]. The 
Semantic MediaWiki extension interprets that "has skill" is a property of the individual (in this case, the 
individual is a Wiki page) and builds a graph that links both instances (of Actor and Skill) together. 
Moreover, the Actor can create Activities in the same way, and structure all related information based 
on the SSModO ontology classification schema. 

Table 1. Mapping between OWL and Semantic MediaWiki from [16] and [17]. 

OWL Semantic MediaWiki Semantic MediaWiki Syntax 

Individual (Instance) Page  

Class Category [[Category: Category name]] 

Subclass Category of a Category [[Category: Category name]] 

Object property Property [[Property name:: Page name]] 

Data property Property [[Property name::Property value]] 

 Link [[Page name]] 

In this way, the Pellet reasoner and humans can understand (interpret) the information structure, and 
the Pellet reasoner can apply the Semantic Web Rule Language (SWRL) [33] to infer new knowledge. 
For example, the Pellet reasoner can infer Activities on which the Actors may collaborate or participate 
in to acquire new Knowledge and Skill. More about this functionality is presented in the case study. 

4 CASE STUDY 
To explain how the SSModO can be used for collaborative smart service design in the TVET domain, 
we have created four cases, based on the core framework of the NITRO Clubs EU project 
(https://nitroclubs.eu/). The first case shows how Actor’s resources are presented by a wiki page in the 
Semantic MediaWiki platform. The second and third cases show how Activities are organized and 
managed. Furthermore, the last case shows how the Pellet reasoner is used to infer Activities to Actors 
to exchange and learn new resources (Knowledge and Skills). 

Today, robots have great potential in being utilized as an educational technology. They may be used as 
a powerful edutainment platform - combining the traditional and innovative didactic methods and the 
educational content in mathematics, physics, computers, electronics, mechanical engineering, and even 
artificial intelligence, with the experience of gamified learning [34]. The NITRO Clubs EU projects aims 
to build a Network of IcT Robo Clubs, with infrastructure and hands-on tools. It is intended to encourage 
the first steps of students that prepare for their potential engineering career, by teaching them 
professionally oriented skills in programming and electronics, adapted to their age and knowledge 
background. The main objective of the project team is to contribute to the enhancement of the open, 
innovative education on Key Enabling Technologies (KETs), among which robotics has been defined as 
an integrated par by the EU Industrial Policy Strategy. Additionally, it aims to foster social inclusion and 
to provide learning opportunities to VET students from schools with insufficient availability of equipment, 
providing equal access to the educational content for all students and offering upskilling possibilities for 
teachers (here defined in terms of Knowledge and Skills). 

4.1 Case 1: Actor’s Profile 
Each Actor can create a profile (Fig.4) where he/she can list his Operant resources (Knowledge and 
Skills), personal and contact information, and Activities that he/she is engaged in. The Activities are 
divided into two sections: Flow and Action. Flow (as mentioned previously) represents the Activities that 
require continuous attention from the Actor. On the other hand, Action represents Activities that happen 
once, like meetings or small projects.  
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4.2 Case 2: Query 
This case presents the composition of a query and its returning result, which is associated to the Actor’s 
Profile from Case 1. The Flow and Action are displayed on the Actor’s profile (in the Wiki page). This 
query searches for Activities that the Actor is engaged in, possibly as Superior, Author, Collaborator, or 
Learner.  

For example, the query that displays the Flow selects Activities -[[Category:activity]]- in which 
the Actor (Monica Dragoicea) is connected via the property [[Activity Superior::Monica 
Dragoicea]] OR [[Activity Author::Monica Dragoicea]]etc. Then it displays all Actors 
who are connected to each Activity via the following properties: (Activity Author) and (Activity 
Superior), etc. The complete syntax of this query is the following: 

{{#ask: 
[[Category:activity]] AND [[Activity Superior::Monica Dragoicea]] OR 
[[Activity Author::Monica Dragoicea]] OR [[Activity Collaborators::Monica 
Dragoicea]] OR [[Activity Learners::Monica Dragoicea]] 
 |?Activity Author 
 |?Activity Superior 
 |?Activity Collaborators 
 |?Activity Learners 
}} 

 
Figure 4. Actor's Profile. 

4.3 Case 3: Activity’s profile 
The Actor can learn basic information about the Activity, for example, the Actors that form the team that 
collaborates on the Activity, or the Activity due date, displayed in the table on the Actor’s profile. Further 
on, the Actor may click the Activity link, then the platform transfers the Actor to the Activity page, to learn 
all information about the Activity, such as its Objectives, Required Resources, Activity status, Start and 
End Date, and a full description (Fig. 5). All information is entered in the Activity page at the time of its 
creation by the Activity’s Author. It can be changed by the team that collaborates on the Activity at any 
time during its execution. 
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4.4 Case 4: Reasoning 
The suggestion section in the Actor’s profile, as presented in Fig. 4, is filled automatically after running the 
Pellet reasoner that executes the SWRL rules which are stored in the Application layer (from Fig. 1). We 
exemplify further this case with two rules. The first one, Rule1, helps the reasoner to infer Activities on 
which the Actor can collaborate on, based on Actor's available Skills, and the Skills which are required for 
to fulfil this Activity. Running this rule, as Fig. 4 shows, the Activity “Provide Guidelines for edutainment 
platforms design" was suggested for the Actor (Monica Dragoicea), because she has "Open education to 
promote service innovation" listed as a Skill, and this Skill is required for the Activity to be executed. 

Rule1:"Actor(?actor), has_Skill(?actor, ?skill), require_skill(?activity, 
?skill), Activity_status(?activity, " Pending"^^xsd:string) -> 
suggested_Activity(?actor, ?activity)” 

Rule2:" Actor(?actor), domain_of_ interest (?actor, ?knowledge), 
domain_of_knowledge (?activity, ?knowledge), Activity_status(?activity, "In 
execution "^^xsd:string) -> suggested_learning_activity (?actor, ?activity)” 

/ 
Figure 5. Activity’s Profile. 

Next, by applying the second rule, Rule2, the reasoner infers the Activities from which the Actor can 
learn new Skills and Knowledge, based on the Activity Domain of Knowledge and the Actor’s Domain of 
Interest. For example, the Activity "Platform development and evaluation" is suggested to an Actor 
because his domain of interest is "Platform Development." The Activity has the same domain of 
Knowledge as the Actor’s domain of interest (Fig. 6). The Wiki page is updated accordingly (in the 
Suggestions section of the Wiki page). 

  
Figure 6. Learning Activity. 
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In this way, the Pellet reasoner may infer Activities to suggest to the Actors to collaborate on and to 
learn from those Activities new Knowledge and Skills.  

5 CONCLUSIONS 
This article contributes to the formulation of a service innovation roadmap for the achievement of these 
goals, by offering a view of the service system that facilitates engagement in TVET activities. As such, 
it promotes entrepreneurship and lifelong learning, by fostering the exchange of knowledge and skills. 
As well, this working proposal may help young people learn and build their experience and be ready to 
enter the employment market. This information intensive service helps TVET society to evolve and 
innovate through collaboration and effective transfer of knowledge and skills. Ontologies and semantic 
reasoning, “the (almost) forgotten half of AI” [35] are a powerful mechanism for knowledge 
representation and organization. They are widely used in information and management systems, in 
various types of applications. The limitation of the working methodology that is presented in this work 
depends only on the availability of proper tools for building and composing domain ontologies according 
to specific user requirements. Our future work will concentrate on populating the smart service education 
ecosystem for TVET using the domain of robotics, towards the creation of a common poll resources 
system as information common goods in the TVET domain. 
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SWOT ANALYSIS OF VIRTUAL REALITY SYSTEMS IN RELATION 
TO THEIR USE IN SECONDARY VOCATIONAL TRAINING 

P. Kuna, A. Hašková, Ľ. Borza 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
In conditions of isolation, quarantines, and lockdowns under the coronavirus pandemic, technology 
became the main means to pupils/student-teacher connection and communication, as well as an 
essential tool of schools to offer continuous education possibilities. A very specific problem, which the 
secondary vocational schools were facing to, was the practical vocational training and excursions, which 
are an important part of apprentices` learning experiences. To help secondary vocational schools to 
solve this problem the authors have started to consider development of a virtual reality application, which 
would enable at least partially to replace personal forms of excursions by virtual forms. As there is 
already a lot of different virtual systems which could be used, the first task was to choose the one, which 
would be the most suitable for their purposes. For this purpose, a SWOT analysis of the available 
systems was processed. The analysis was based on assessment of three key aspects of these systems. 
One aspect were technical possibilities offered by the particular present-day virtual reality systems, 
second aspect were possibilities of their didactic use in teaching and the third aspect was availability of 
the systems for the secondary vocational schools. In the paper, the authors present an overview of the 
SWOT analysis results. 

Keywords: Virtual reality, industrial practice, secondary vocational schools, vocational education and 
training, on-line forms of education. 

1 INTRODUCTION 
Spring 2020 saw many of our lives change like never before. Coronavirus pandemic was not the end of 
the world, but rather the end of the way we understood our existence in the current setup of the world, 
the way we live, work and study, too. In the field of education, the corona pandemic has created the 
largest disruption of education systems in history. Governments responded quickly to protect the safety 
of learners and education actors by closing schools and other educational institutions. According to data 
from the United Nations Educational, Scientific and Cultural Organization (UNESCO), in order to prevent 
the spread of the virus and mitigate its impact, by mid-May 2020 nearly 1.6 billion learners in more than 
190 countries and all continents had stopped having their face-to-face lessons ([1], [2]) At the same 
time, this crisis has outstandingly stimulated innovation within the education sector, as the sector faced 
the challenge of transition to online education. The use of educational technology platforms became a 
new reality for all kinds of schools and educational institutions, including both educators and learners. 
In conditions of isolation, quarantines, and lockdowns, technology became the main means to 
pupils/student-teacher connection and communication, as well as an essential tool to offer continuous 
education possibilities. Educational institutions that have integrated the use of emerging technologies in 
their systems before the outbreak of Covid-19 had a comparative advantage over those who were yet 
to embrace technology in their operations. Teachers were required to teach remotely, and 
pupils/students needed adjustments to the new teaching and learning techniques ([2], [3], [4]). This 
occurred at every level of education, moreover, very often without any relevant guidance, training, or 
resources. Teachers across the globe were largely unprepared to support continuity of learning and 
adapt to new teaching methodologies. Even in contexts with adequate infrastructure and connectivity, 
many educators lacked the most basic ICT skills in relation to online teaching and learning, and they 
struggled with their own ongoing development, very often let alone with facilitating distance learning [1]. 

A very specific problem, which the secondary vocational schools were facing to, was the practical 
vocational training and excursions. Vocational training and excursions are an important part of 
apprentices` learning experiences, which are not available in the classroom [5].  Moreover, while during 
the above-mentioned lockdowns it was relatively “easy” to transfer the common education from its face-
to-fate form to an on-line form, a question has been how the vocational training and excursions could 
be carried out under the state lockdown conditions, on which on-line platform. A possible solution, an 
answer to the stated question is offered through virtual reality systems. Although these systems have 
been developed primarily for the sector of entertainment, currently they are considered still more and 
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more as tools with a high potential of their use in industry and education, too ([6], [7]). At Constantine 
the Philosopher University we have started to deal with possibilities of the use of these systems in 
technical education, at particular in the field of secondary school industrial practice (i.e. vocational 
education and training) with effort to help secondary vocational schools to solve their problems with 
ensuring appropriate vocational training and excursion activities. 

2 ASSESSMENT OF VIRTUAL REALITY SYSTEMS FROM THE POINT OF 
VIEW OF THEIR POTENTIAL USE IN SECONDARY VOCATIONAL SCHOOLS 

As it is above stated, in consequence of the pandemic situation we have started at our university to deal 
with possibilities of virtual reality application development, which would enable at least partially to 
replace personal forms of excursions by virtual forms and which would in this way contribute to, or 
support also the vocational training. As there is already a lot of different virtual systems which could be 
used, the first task was to choose the one of the available ones, which would be the most suitable for 
our purposes. Moreover, the particular systems can differ in the technical level (category) they represent. 
In general four categories of technical professionalism are distinguished, which are basic, advanced, 
slightly advanced (semi-professional) and professional. An overview of three of each of these 
categories, which were chosen to assess them, is presented in Table 1. 

Table 1. Overview of the considered virtual reality systems 

Basic (for free) Advanced 

Ø GOOGLE TOUR CREATOR 
Ø THEASYS 
Ø YOUTUBE 

Ø ISTAGING 
Ø KUULA 
Ø MATTERPORT 

Slightly advanced/ Semi-professional Professional 
Ø CUPIX 
Ø PANOSKIN 
Ø GOTHRU 

Ø PANO2VR 
Ø KRPANO 
Ø 3DVISTA 

To decide which from the available systems represent the most appropriate choice for our intentions, a 
SWOT analysis of the available systems was processed. The analysis was based on assessment of 
three key aspects of these systems. One aspect were technical possibilities offered by the particular 
present-day virtual reality systems, second aspect were possibilities of their didactic use in teaching and 
the third aspect was availability of the systems for the secondary vocational schools.  

2.1 GOOGLE TOUR EXPEDITION and TOUR CREATOR 
The Google for Education team promised to support education and learning from anywhere, anytime 
and on any type of device. Ultimate learning experience via VR and AR education has been enabled for 
millions of students from the whole world thanks to the GOOGLE EXPEDITIONS and TOUR CREATOR 
during the last five years. To provide the tours for all and for free, it is needed to deploy a free-of-charge 
web and the Google Arts & Culture application where a huge collection of cultural artefacts and stories 
from the whole world can be found. Applications Expeditions and Cardboard were created in such way, 
so that they can bring exciting experience to as many schools as possible. In the TOUR CREATOR the 
teachers can create virtual excursions for their students or they can enable students to make their own 
attractive excursions. The excursion in virtual space can be done by using one´s own 360° or 180° 
photographs or with pictures from the Street View that are directly in a browser. The biggest 
disadvantage is that such creation of an excursion is limited for quite a small number of inserted 
spherical photographs. As to the free creation of expeditions, it will become much more complicated 
since the GOOGLE EXPEDITIONS application will not be available anymore and the TOUR CREATOR 
program will not be accessible from 30th June 2021 [8].   

2.2 THEASYS 
This powerful application is thanks to its unlimited creativity designed especially for utter starters. 
Theasys company creates the most powerful and flexible tools for every starter so that they can create 
and share their own 360° virtual excursions. THEASYS application offers unrivalled functionality, simple 
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usage and professional approach. Simply, it enables the creation of the most beautiful and elegant 
panoramic excursions. Many individuals, beginners, amateurs and professionals also use this 
application as a gate to the world of virtual reality. The basic version includes five visualizations and the 
same number of spherical photographs. The style of such visualization serves especially as a visual 
demonstration since you can never make a fully-fledged visualization from just five spherical 
photographs. All the other accessible functions that make this online creator fully unique are charged. 
The biggest positive here is the system of navigation via flowing arrows what means that the cursor that 
indicates the change of direction in visualization is not static. After deploying the first five visualizations, 
THEASYS application charges 10€ for any other visualization. The second possibility is to prepay a 
yearly access to unlimited number of visualizations and to all the functions for some hundreds of 
euros [9].     

2.3 YOUTUBE 
YOUTUBE VR application enables to search for a content of virtual reality and 360° videos and watch 
them on some types of headsets and devices. With a mobile YOUTUBE application via Cardboard you 
can enjoy the uttermost experience of virtual reality while watching videos in VR180 format or 360° 
videos. YouTube supports loading and playing 180 °or 360° spherical videos in computers with Chrome, 
Firefox, MS edge or Opera browsers. Videos in 180° and 360° format can be watched also in a YouTube 
application or YOUTUBE VR application that is accessible in majority of headsets for virtual reality. 
YouTube as such, is the most well-known platform for watching videos and since 2015 it enables sharing 
of virtual reality videos. The process of video creation depends on the software for making panoramic 
pictures that can be present in the camera itself, or it is another external software for making 180° or 
360° pictures. If we want to upload 180° or 360° video file, it must be adjusted with a script or application 
as for instance Adobe Premiere 2019 or newer [10]. It can take up to one hour until the 360° video is 
ready to be played. Videos in 360° format have a button for the display shift in the upper left corner and 
they can be rotated with W-A-S-D keys. Thanks to this function, there is no problem to check whether 
the video is in a 360° format. 

2.4 ISTAGING 
iStaging company is well-known for the creation of extreme visual products that help people to defy the 
laws of space-time. “We provide the communication with remote places or objects as if we are directly 
there, as well as we support the new ideas and journeys that are suitable for further exploration. For us 
the virtual, augmented and mixed realities are not just technologies. They are the bridges among people, 
objects and spaces. When we connect the whole world by means of improved visualization, it will help 
all the people to see and feel better in the fields which they consider to be important for them.” [11]   

The application has got very simple and fully intuitive user interface. When compared with other 
applications, its advantage is really simple grouping of created excursions into folders that, for easier 
discrimination, can be of different colors. This fundamental function is of great help, especially in case 
of too many created excursions with many different topics. This categorization has got also one more 
advantage. If we run any of the virtual excursions, after its end the next one from the same category 
starts to play. Also ISTAGING belongs to the group of applications which in its free version offers only 
limited number of functions. But its price in full version is quite surprising. Meanwhile the prices of 
concurrent applications are up to some hundreds of euros per month, fully-fledged ISTAGING costs only 
200 euros per year.  

2.5 KUULA 
With KUULA editor we can easily create and manage virtual excursions that comprise 360° panoramic 
or common standard photographs, or the combination of these two types. Whether we made the series 
of photographs in real physical space or created them with 3D software, both types can be uploaded 
onto KUULA where they can be used in an interactive presentation. KUULA automatically uses the 
names of files (pictures) for description of an event so that we can easier recognize particular pictures, 
what is not always obvious when looking at their miniatures (thumbnails). After creating the virtual 
excursion, we can whenever return to the main section and change settings according to our needs or 
requirements. Pictures will be divided and grouped into excursion and this is the first moment when we 
can share our excursion, still it is not a fully-fledged virtual excursion so far. We need a connection to 
hotspots that enable the crosses between particular pictures. Majority of functions for professional use 
requires PRO version. Having just the basic free KUULA version, we can create excursions, but with 
limited possibilities. Create Tour excursion is limited up to six pictures at once and the overall limit is 
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100 publications per month. In case of free account all the hotspots are private what means that we can 
make changes there and they will not be publicly visible. With KUULA PRO we can create public or 
anonymous virtual excursions without any monthly limits regarding uploading. The excursions can be 
shared and inserted either with our own logo or without any name or brand. The price of PRO version 
is more than 300 euros per year, but if we take into consideration the fact that the free version offers 
100 publications/creations per month, the final effect of KUULA PRO is simply irresistible. A teacher 
who creates a KUULA account can present his visualizations even without a necessity of making them 
public [12].   

2.6 MATTERPORT 
MATTERPORT is a standard for scanning the 3D space. This platform transforms real spaces into the 
form of fascinating digital models. And MATTERPORT provides much more than just panoramic 
pictures, it enables to catch and mutually connect rooms and to create real interactive 3D models of 
various spaces. Impressive 3D excursions can be done practically by anybody, it does not matter how 
skilled or experienced they are. Whether we decide to perform the scanning by ourselves or we hire a 
3D PRO device, the MATTERPORT application automatically receives the scans, sharpens the pictures 
and changes them into amazing digital interface of the scanned physical space. All we need is a 
MATTERPORT capture application and MATTERPORT account. Here the good news is that they both 
are for free and after installing we can start scanning, changing or sharing in the matter of seconds. 
MATTERPORT offers quite a large scale of flexibility when using the camera or any other mean of 
scanning just to obtain optimal results for every particular task. For some applications, it is suitable to 
use different methods of scanning. Whether we scan via 3D camera, 360° spherical camera or the 
camera on a calibrated tripod, MATTERPORT can create a unique 3D model of truly high quality. We 
can decide to hire a 3D PRO or to buy the camera by MATTERPORT with all particular functions and 
full support. Excursions can be stored in a private room, to be shared publically or shared with selected 
group of colleagues, students or family members. One advantage is the possibility to deploy all 
automated functions that eliminate manual intervention to the minimum and the other one is the 
complexity of 3D models. MATTEPORT can process the users´ scans really quickly and afterwards it 
can create 3D models that are filled with functions galore. The extreme space accuracy of created 
models enables exact measurements for planning or designing purposes. There can be special signs 
inserted into every model that can emphasize its important elements and features. Program compatibility 
is obvious when we realize that 3D models can be edited also on iPads, iPhones or PCs. The utter 
professionalism and flawless functionality of this program and the device itself reflects in the overall 
price that is equal to some thousands euros per month. An important factor is the already mentioned 
difference between purchase and hire of this device. Extremely high price is set due to the need of 
processing all the excursions and visualizations. User performs all the editing actions in his editor, but 
the final export is executed on the company servers that process and prepare the final form of every 
excursion. When this is done, the user is informed on this via sent link. The excursion itself is saved and 
stored on the company server unless the user´s account expires [13].         

2.7 CUPIX 
A platform called CupixWorks 3D Digital Twin helps to reduce the density of workforce on building sites 
by offering new virtual tools for professional cooperation in the field of architecture and civil engineering. 
Easily usable platform 3D Digital Twin enables professional architects, builders and engineers remote 
control of the building sites. CUPIX is a cloud software company founded in 2015. It has developed the 
most modern solutions for virtual 3D excursions that offer an easy way how to catch the interior scene 
with its atmosphere and thus to create realistic virtual world of experience. Immense progress in the 
area of IT technologies inspired the CUPIX company to create the first 3D virtual excursions. The 
program has been created via combination of vocational knowledge and deployment of computing 
geometry, technology of computer vision, 3D scanning, 3D printing and cloud platform. The founders 
are the global pioneers in the field of software oriented on the processing of 3D scanning data and the 
cloud 3D applications. The program itself is extremely sophisticated from the point of view of its usability 
and the data processing of virtual excursion in its final export is very long. As in cases of many other 
applications, also here the additional functions are available only in the charged version of 
application [14]. 
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2.8 PANOSKIN 
PANOSKIN has been approved by Google company and makes the sharing of virtual excursions in 
Google lists easier than ever before. Monitoring of Google excursions from one central panel based on 
analysis in real time. Easy uploading, connection and moderation of Google excursion in a few minutes. 
Adding one´s own logo onto the bottom part of panorama or simple regulation of visible tripod. Caught 
faces or sensitive information in the scanned scenes are blurred before sharing. Custom Builder tool 
creates own virtual excursions by using the existing Google excursions and other digital content. 
PANOSKIN Custom excursions are fully adaptable and this tool is available free-of-charge. All 
PANOSKIN excursions are equipped by VR ready technology, so the view of excursion is possible with 
any VR headsets. PANOSKIN is more than just a browser of virtual excursions since it enables to add 
any video or photographs onto the content cards. Monthly fee for full version is 250 euros [15].     

2.9 GOTHRU 
GOTHRU Moderator is a professional tool that enables to create constellation from panoramic pictures 
and share the excursion directly in Google Street View environment. Since the Google maps are 
becoming a part of social media more and more, the developers were forced to deeply examine all 
received pictured via algorithm of artificial intelligence. This led to the refusal of panoramas and the 
connections between them have not been displayed anymore. When sharing via GOTHRU, all the 
panoramas are approved and they will appear on the map. 

GOTHRU offers integrated solution regarding transfer of excursions from the previous application called 
Google Virtual Tour onto the new one - GOTHRU Moderator. 

GOTHRU offers enough space for creativity, it enables to add logo, background music, time for slide 
and the most fascinating is the possibility to select required field of vision. GOTHRU Tour Creator 
creates virtual excursion from panoramic pictures taken by any 360 cameras, from digital SLR cameras 
to Richo Theta and Insta 360. The video can be created out of 30 panoramas and because there are 
many pictures available it is no problem to display really large spaces. This tool is user friendly and 
offers the following: 

- Composition of panorama in required order is done by mouse, 
- Addition of adapted logo, 
- Addition of background music, own music, or the one from database that is copyright protected, 
- Easy download of a excursion in mp4 format on the same website or from received e-mail. 

Advantage of this application is the possibility to create panorama out of 30 photographs, but the free 
version is limited up to 3 excursions. Higher number of excursion is charged and it costs more than 200 
euros per month [16]. 

2.10 PANO2VR 
PANO2VR is a powerful software for virtual excursions that converts panoramic or 360° pictures and 
videos into interactive experiences. It offers a gigapixel panorama or virtual excursion with thousands 
scenes that can become the prodigious experience on any modern browser. Completed projects can be 
easily integrated into existing websites and viewed on personal computers, mobiles or VR devices. 
Virtual excursions offer the possibility to explore real places, houses, realties, museums or sights literally 
all over the world. In PANO2VR we can mutually connect panoramic scenes or knots thanks to the 
function called cross-selection and thus a user is able to cross from one scene to another by just one 
click or tap. In Patch mode we can remove the tripod or other picture imperfections. Thanks to this 
invaluable tool, it is possible to extract from panorama any defined area of patch without distortions, 
what makes retouching easier. Possibility to add interactive elements into panorama, as for example 
information windows, hotspots for photographs, directional sound and video, is a matter of course. In 
powerful skin editor we can design our own buttons and drivers in a unique interface and this all can be 
adapted in a way that fits for any screen. Important scenes in excursions can be emphasized by creation 
of animated routes that move automatically in every knot of excursion. Camera PANO2VR supports 
gigapixel pictures and thanks to this we can zoom the pictures in to see unbelievable details. PANO2VR 
exports panoramas in html5 format and uploads them on the web server. Company offers one practical 
additional element that enables the sharing of completed projects directly on WordPress web. 
PANO2VR is similar to MATTERPORT in many ways, what makes the difference is a price and camera. 
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Camera can only be bought, no chance to hire or borrow it. Limitless deployment of this application 
costs 1000 euros per year, without camera of course [17].   

2.11 KRPANO 
Small, powerful and flexible software for displaying of all types of panoramic pictures on the web. It can 
be used for HD pictures, interactive virtual excursions, tailor-made user interfaces and many other 
things. The primary area of KRPANO deployment is the creation of one´s own solutions, e.g. the own 
user interfaces for virtual excursions, or assistant for quick creation of simple and high-quality virtual 
excursions. Image Quality algorithms for generating pictures of KRPANO tools and drawing algorithms 
of KRPANO browser try to show the pictures in their uttermost quality with high level of details and 
extreme sharpness. 

Application supports common browsers and devices and it offers special solutions for some device 
restrictions and browser errors. It has an in-built scripting system and also several API interfaces for 
external solutions. Older browser versions and systems are also very well supported.  The browser is 
fully adaptable, there are settings and interfaces for practically everything. It supports many formats of 
panoramic pictures – spherical, cubical, cylindrical, flat or fish eye. Pictures can be put into tiles, what 
enables faster and more effective loading and memory management. Videos can be also used as a 
source for panoramic scenes. In-built reliable support, possibility to switch to VR at any time, no need 
of any other browser or software, optimized for mobile devices. Many functions are constantly updated 
to reach the minimization of file size and to speed up their loading and starting. Hidden polygonal 
hotspots are used for navigation between rooms. During connection process, all the panoramas are 
aligned in one direction so that it is possible to use the KEEPVIEW which logically serves to keep the 
same view direction when moving across panoramas. Full excursion preview using the deep maps 
shows how the panorama can be dynamically displayed from new perspectives. Deep maps also enable 
nice 3D crosses. Excursion offers both automated and manually generated hotspots for navigation. 
Deep maps are generated by 3D tool everpano, the excursion itself is designed and coded manually. 
There is also one auxiliary tool for searching positions of 3D view and hotspots. Videopano is a fully-
fledged player of panoramic videos. It offers simple interface for adding several files in a video quality. 
This professional program is fully charged, there is no free-of-charge version. The monthly fee for 
deploying this application reaches the value of some thousands euros [18]. 

2.12 3DVISTA 
Creation of interactive 360° virtual excursions in the simplest and most pleasant way, 360° displays 
(panoramas), 360° videos, inserted sounds, videos, photographs, ground plans and fully adaptable 
frames. Application uses multifunctional hotspots and clickable objects to create a 3D environment of 
small objects what makes the whole excursion very interesting. There is also an effect of 3D cross and 
functions like animated or live panorama (day-night effect), adaptive HDR and 360° video with active 
points. Virtual excursions can be watched on any computer, tablet of telephone (Android and iOS) – 
there is no need of installation or any additional elements. It works both online and offline. E-learning 
and training tours are the virtual excursions that serve as complex educational tools that use exploration 
hotspots (so called treasure hunt), quiz cards, integrated scoring system or reporting. In combination 
with traditional functions of 3D Vista, 360 º projecting screen will become a powerful tool for creation of 
virtual excursions and thanks to this the educational process will be more interesting, less disturbing 
and safer than real practice training. Discovery of new information, long countryside trips, facility 
excursions, training simulations, OSH quizzes are just a little sample out of huge number of available 
applications. Same as in case of panoramas, active points can be put also into 360º videos to define, 
explain or emphasize objects in the scene. 360º hotspots for video can be dynamic so that they can 
move with the object, display, disappear and change its size. Hotspots are the very substance of virtual 
excursion, since they provide the possibility of finding particular information and exploring details inside 
the scene. Animated panorama is based on the principle of activating an object inside the excursion, 
e.g. we click on a person in panorama and he starts to move or speak. Animated panoramas are less 
demanding than full 360 º videos, but still livelier than static panoramas, and they represent the perfect 
way of informing the audience. In contrast to the information windows, here the element itself, whether 
it is a man or production line, starts to move inside of panorama to explain or demonstrate something. 
Live panorama combines several panoramas of the same place scanned in different periods of time and 
this creates an effect of 360º interactive show with time delay. Dynamic scene of live panorama offers 
more emotions than it is in case of ordinary static panorama. Virtual excursion can be created in different 
formats. If the audience wants to watch the tour on the web or share it via link, we can use the function 
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of online sharing. Function export enables the tours to be started in offline mode and only in particular 
preset locations.  All the above mentioned functions cost 290 euros per month. Virtual excursions 3D 
Vista are VR compatible what means that we can see them both in standard 360 videos and in virtual 
reality. Just a single push on the button enables the switch from one mode to another. 

This professional application costs 1200 euros per month, but it is worth it since it offers the biggest 
number of functions. Another remarkable positive is that every update offers new and useful 
supplements [19].   

3 RESULTS OF THE SWOT ANALYSIS OF THE SELECTED SYSTEMS 
Results of the SWOT analysis, resulting from the above presented assessment of the twelve selected 
systems of virtual reality from the point of views of their potential use in secondary vocational schools, 
are summarized in Table 2. 

Table 2. SWOT analysis of the considered virtual reality systems 

System  
Application S - strengths W - weaknesses O - opportunities T - threats 

GOOGLE 
TOUR 
CREATOR 

- simple usage - small number of 
inserted photos 
-small number of 
functions 

- possibility to define 
categories of visualizations 

- abrogation of 
system 
- end of support 

THEASYS 
- many functions 
- active cursors 

- insertion of 5 
photos and 5 
visualizations  

- free-of-charge sharing of 
visualizations 

- 10€ fee for one 
visualization 

YOUTUBE 
- simple usage 
- all functions are fully 
free  

- platform is 
available only for 
videos 
- long approving 
of VR videos 

- creation of own channel 
for VR excursions 

- no possibility to 
add  photos 

ISTAGING - simple usage 
- many functions 
- colourful categorization 
of visualizations 

- insertion of 3 
photos and 5 
visualizations 

- all functions unlimited 
- quick export of 
visualizations 
- high quality of 
visualizations 

- 200€ fee per year 

KUULA - simple usage 
-name of photos is 
displayed in visualization 
- free-of-charge sharing 
of visualizations 

- insertion of 6 
photos and 100 
visualizations  

-censorship of tripod 
- insertion of own logo 
 

- free version does 
not allow sharing of 
visualizations  
- 300€ fee per year 

MATTERPORT -displaying the 3D 
space 
-measurement of 
distances in locations 

- photo creation 
only via 
Matterport 3D 
PRO device 

- many professional 
functions 
 

- video processing 
via online support 
(server) 
- 2000€ fee per 
month 

CUPIX 
- simple usage - application 

especially for civil 
engineering  
- limited 
possibilities/ 
functions 

- high quality of 
visualizations 

- 99€ fee per 
month  
- long export of 
visualizations 
- high requirements 
on operating 
system 

PANOSKIN 
- GOOGLE supported 
-VR READY support 

-all visualization 
are charged 

-quick photo uploading 
-possibility to add photo 
and video into visualization 

- 249€ fee per year  
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GOTHRU - substitution for  Google 
Tour Creator 
- transfer of 
visualizations from GTC 
- many functions 

- complicated 
control of 
functions 
- insertion of 30 
photos and 3 
visualizations  

- sharing of visualizations 
directly in Google Street 
View 
- compatibility with many 
360 devices  

- 209€ fee per 
month  
 

PANO2VR 
- simple usage 
- additional functions for 
photo correction 
- design of own 
elements of visualization 

- high 
requirements on 
operating system  
- photo creation 
only on device 

- integration into web sites 
- connection of several 
visualizations 
- addition of interactive 
elements 

Pano2VR PRO 
- 999€ fee per 
month  
- camera Pano2VR 
PRO costs 2999€ 

KRPANO 
- preset excursions 
- high quality photo 
processing  

- high 
requirements on 
operating system 
- complicated 
usage 

- supported by all common 
browsers  
- gigapixel support 

- no free-of-charge 
version 
- 1799€ fee per 
month  

3DVISTA 
-3D effects of crosses  
- panorama live 
- animated panorama 
- insertion of active 
points into  visualization 

-charged version 
- complicated 
usage 

-multifunctional hotspots 
- creation of 3D objects 
- function VR READY 
- functionality also in offline 
mode 

- 299€ fee per 
month  
-long export 
 

Based on the processed SWOT analysis, strengths and weaknesses comparison, and with regard to 
opportunities and threats of the assessed virtual reality systems one can conclude that although some 
of these systems are unique in their features, however their operating costs are very expensive. On the 
other hand, systems, that are free, have too limited editing or sharing options. In some cases, the initial 
costs for accessing all functions of the particular system very high but ultimately, while maximal use of 
the functions, the expedition prices would be quite low. Another problem, in case of many of the systems, 
is their considerable demandingness for hardware equipment of the computer, which enormously 
prolongs the total expedition processing. Expedition creation, either through spherical photos or videos, 
is depending also on the possibility of its sharing. All these aspects have influenced the choice of the 
most suitable system, for which have been evaluated the virtual reality system ISTAGING. From our 
point of view, just this system is the most suitable from all aspects to create expedition through spherical 
photos. As its greatest strengths can be mentioned intuitive control of the particular functions, trouble 
free functionality, and export during the material processing as well as acceptable demands on technical 
equipment of the PC. Another selected platform, to share the virtual reality expeditions, is the YOUTUBE 
platform, which enables completely free sharing of the given content. 

4 CONCLUSION 
Schools all over the world are transforming the platform of education towards a new modern world so 
the actual challenge is how to adapt the tools of existing education in a way that would fulfil both 
contemporary and future demands. Transition of teaching processes into the virtual environment reality 
environment is not just a challenge, but also a nightmare for many schools. Fortunately, there are 
systems that can provide virtual reality education via computers or smartphones. Thanks to the virtual 
reality and augmented reality, teachers are no more limited within the space of a classroom. Virtual 
reality enables virtual exploration literally of the whole world, while augmented reality enriches abstract 
concepts and enables teachers to guide their students through 360°scenes and 3D objects. It can also 
introduce interesting locations and artefacts. If we enable students to visualize information in a new way, 
this can positively influence their ability to store such information. Our ambition is with the help of the 
ISTAGING system to introduce students to the premises of their possible vocational training to find 
information about them, to view both their equipment as well as working procedures carried out in them, 
and to monitor directly functionality of the facilities and production processes used in industry. 
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Abstract  
In recent years, there is increased attention paid to the dual education of secondary vocational school 
students. The advantage of this form of education is the connection of theory and practice. Students are 
directly participating in the production process right in the specific company, this gives them specific 
competences, that employer expect from his/her future employees. Secondary vocational school 
graduates should have necessary professional knowledge, but also information about the issue of OSH 
which are necessary to safely perform work. Current pandemic situation could have negative effect on 
the level of secondary vocational students’ knowledge in the field of OSH. It is expected that the number 
of work-related injuries is going to increase among the students after their return to schools and centers 
of practical training. 

Within the solution of KEGA project no. 014UKF-4/2020. Our goal is to create innovative educational e-
modules “Occupational safety and health in dual education”, which allows quality training of secondary 
vocational school students despite of current situation. One of the research questions in our research 
was to find out the difference in the OSH education among secondary vocational school students based 
on the type of school they attended. The research tool was questionnaire that consisted of 15 items. 
According to current pandemic situation the questionnaire was distributed in online form via Google 
Drive. Research sample consisted of graduates of certain secondary schools. In our paper, we present 
results of our research and based on these results, we define areas where increased attention is 
currently needed during the OSH education at secondary schools. 

Keywords: education, safety, student, OSH, questionnaire. 

1 INTRODUCTION  
The aim of the pupils’ education at secondary schools in Slovak republic is to increase quality of 
secondary school pupils’ preparation for the labor market. Leaders in this field are Austria, Germany, 
Denmark, and Switzerland, which have, for a long time, well established system of dual education for 
secondary school pupils. Thanks to this dual educational system there are tights bonds between 
educational system and industry in these countries [1]. Secondary schools at Slovakia can also 
participate in the dual education system since 2015, which should contribute to the creation of close 
connections between the vocational education and the specific requirements of the employer. In the first 
year of the dual education system 130 employers participated. They created 1 800 job positions for 
pupils studying at secondary schools with implemented dual education system [2]. The first absolvents 
of the dual education are already at the labor market for two years and they have shown extraordinary 
positive results. Pupils who acquired skills directly in companies reached employment rate almost 91 % 
after graduation, while pupils who graduated high school with traditional form of education reached only 
68 % employment rate. Their transition from educational system to the labor market is way smoother 
[3]. Currently there are almost 8 500 pupils at 200 schools included in the dual educational system in 
Slovakia. More than one thousand businesses employ the dual education pupils (overall number of 
certified businesses is 2430) [3]. In the academic year 2020/2021 there are 260 vocational schools 
included in the dual education system [4]. Inseparable part of the vocational education of secondary 
school pupils is education in the field of occupational health and safety (OHS). The preparation of pupils 
in the field of OHS is managed in two ways: education at school environment and in practice directly by 
the employer. 

In the current pandemic times education at all types of schools in Slovakia took place trough distance 
form, which mean that in many cases it was impossible to do the professional preparation of pupils 
joined to the dual education system directly on future employer’s site. Distance education is time 
consuming for the teachers and also for the pupils. To avoid overloading of the pupils, many schools 
tweaked the educational plans in a way that they paid less attention to some topics compared to the 
original educational plans at the beginning of the school year. We think that this situation will also 
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negatively affect pupils’ knowledge in the field of OHS. It is expected that the number of work-related 
injuries is going to increase among the students after their return to schools and centres of practical 
training.  

Based on the facts mentioned above, we think it is necessary to focus on the issue of secondary school 
pupils’ OHS education, since a pupil who study in the dual education system has the same OHS rights 
and obligations (established by Act no. 124/2006 Coll. on safety and health at work) during practical 
training at employer’s site as normal employee [5]. For this reason, the employer applies general 
principles of prevention during the practical training, to ensure safety and health at work. This includes 
providing of information, education, resources, and work organization [3]. An employer providing 
practical training in a dual education system in determining the work that pupils will do in practical training 
or productive work shall proceed in the same way as an employer employing juvenile workers, who may 
only be assigned work that is appropriate to their physical and mental development, do not endanger 
their morality, and provide them with increased care at work ([3], [4], [5]). According to § 21a and § 22 
of Act 61/2015 Coll. on the vocational education and preparation for the pupil's work activity in practical 
teaching, the main instructor or instructor supervises so that in case of endangering the pupil he can 
immediately intervene and warn the pupil about incorrect work procedure, etc. ([4], [5], [6]). From the 
point of view of health and safety education, it is important to know that when determining work in 
practical training, the employer must not assign to the student work in which there would be a risk that 
can be assumed that the student cannot recognize or avoid it because he does not pay enough attention 
to safety at work or does not have sufficient experience or training. 

By vocational training we mean not only the acquisition of theoretical knowledge and practical skills 
necessary for the proper performance of the future profession, but also the acquisition of correct and 
safe working procedures. The secondary school graduate should be able to identify risks in the 
workplace. We are of the opinion that a dual education student is better prepared in the field of OHS 
than a secondary school student who does not have the opportunity to participate in the dual education 
system, as the content of secondary school education does not allow it. However, this assumption of 
ours may not be true during a pandemic, when students do not have the opportunity to participate in 
practical training in industrial plants. 

2 METHODOLOGY OF RESEARCH IN THE OHS EDUCATION AT SECONDARY 
SCHOOLS  

Aware of the fact that secondary school students are able to self-study and find the necessary 
information related to different areas of life, we decided that as a part of the project KEGA project no. 
014UKF-4/2020 "Occupational safety and health in dual education" solution to develop innovative 
educational e-modules of occupational safety in dual education. Our goal is to ensure quality training of 
secondary school pupils in the field of occupational safety and health, even if for various reasons they 
will not be allowed to participate in practical training in industrial plants within the system of dual 
education. In order to be able to develop educational e-modules directly for the needs of different types 
of secondary schools, we decided to find out how the education in the health and safety of secondary 
school students differs depending on the type of school they studied. The research tool was a 
questionnaire consisting of 15 items. Due to the pandemic situation, the questionnaire was distributed 
to respondents electronically using a google desk. Our research is focused on secondary school 
students involved in the dual education system. Due to the pandemic, we did not carry out research on 
a sample of secondary school students, as they have been distance education for the second school 
year, i. we would not obtain valid data for the evaluation of knowledge and readiness of secondary 
school students in the field of occupational safety and health. The research sample consisted of first-
year university students, who are graduates of selected secondary schools, and their education was 
affected by the pandemic only in the last two months before graduating from high school. The research 
sample consisted of 51 students of the University of Constantine the Philosopher in Nitra. Respondents 
had the opportunity to indicate what type of secondary school they graduated from the following options: 
grammar school, conservatory, and secondary vocational school (SVS). Most respondents were 
secondary vocational school graduates (76%). Only 1 respondent attended the conservatory ("Tab. 1").  
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Table 1. Respondents ratio based on school type 

school count (n) percentage (%) 
Grammar school 11 22 

Conservatory 1 2 

Secondary vocational school  39 76 

Total 51 100 

We agree with the opinion of Hanushek [1, p. 30] that the type of education offered at a secondary 
vocational school is only one of the dimensions of school attendance. From the point of view of pupils' 
readiness to adapt flexibly to the changing requirements of practice, the dimension of the quality of 
education is more important. We asked ourselves a research question whether the type of graduated 
secondary school has an impact on the level of respondents' knowledge of occupational safety and 
health and their awareness of the issue. It is obvious that the respondents who studied at the grammar 
school received a general education in the humanitarian and natural sciences. Their education was 
carried out only in the school premises (classroom, laboratory, specialized professional classroom, etc.). 
The respondent who graduated from the conservatory studied the piano playing field, i. his education 
was clearly art-oriented. Respondents who graduated from secondary vocational school were educated 
at school as well as in practical training centers or, as part of dual education, also completed practical 
training directly in industrial operations during their studies. 

Due to rationalization, after 1998, the number of secondary vocational schools in the Slovak Republic 
decreased by creating the so-called associated secondary schools, which offer pupils the opportunity to 
study at a given school in various fields [7]. Due to the differences in the content of education in different 
fields of secondary schools, we decided to divide the research sample not only according to the type of 
completed secondary school, but also according to the professional focus of secondary school. We 
created three categories of secondary schools according to their specialization, with the aim of 
objectively assessing the respondents' answers to questions about education in the OHS at the 
secondary school they completed ("Tab. 2"). 

Table 2. Respondents ratio based on the category of the school 

School 
category Graduated secondary school 

Respondents 
count (n) % 

Category 1 
Secondary 
vocational 

school 

OHS 
CNC  
building 
engineering  
electrotechnics  
mechanic 
mechatronic 

26 51 

Category 2 
Secondary 
vocational 

school 

economics 
business 
property protection  
community service 
hotel 
services  
information systems 

13 25 

Category 3 
Grammar school 
Conservatory 

12 24 

By dividing secondary schools into categories, we gained the opportunity to compare how the field in 
which is the graduated secondary school focused affects the respondents' answers, not just the type of 
secondary school. From “Tab. 1” it is obvious that up to 76% of respondents graduated from secondary 
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vocational school. In the 1st category we have included secondary vocational schools, which have a 
technical focus and are involved in dual education. In the 2nd category there are secondary vocational 
schools, which do not have the technical character of study and are focused on economics, services, 
etc. Schools providing secondary general education and art schools form the 3rd category. We assumed 
that by dividing the research sample according to the categories of graduated secondary school, we 
would get new, more reliable answers to our questions. 

3 RESULTS 
In this paper, we pay attention to the evaluation of four items of the questionnaire. They are numbered 
in the order in the questionnaire. 

Item no. 1, we found out whether the respondents were educated in health and safety issues during 
their studies at the secondary school. In answering, they had the opportunity to choose one of the 
following options on the Likert scale: definitely yes, yes, I don't know, no, and definitely no. 

Based on the analysis of the characteristics of the research sample, we assumed that the graduate of 
the conservatory was not educated in the field of health and safety during his studies at the secondary 
school. This assumption has been confirmed. From “Fig. 1” it is also clear that 72% of grammar school 
graduates stated that they were not educated in health and safety issues (64% - no, 18% - definitely 
no). Graduates of secondary vocational schools most often chose the options yes - 44% and definitely 
yes - 21%. We were interested in the fact that 34% of secondary vocational school graduates stated 
that they were not educated in the field of occupational safety and health (no - 26%, definitely no - 8%). 

Obtained results from the evaluation of item no. 1 did not have enough informative value for us. They 
only confirmed our assumption that graduates of grammar schools and conservatories were educated 
in the field of occupational safety and health during their studies at secondary schools only to a minimal 
extent compared to graduates of secondary vocational schools. 

Our goal was to obtain a more detailed analysis of secondary vocational schools. As we state in the 
research methodology, we decided to divide the research sample not only according to the completed 
secondary vocational school, but also according to the field - the focus of the content of the study (“Tab. 
2”). Obtained results are stated in “Fig. 1.” 

 
Figure 1. The evaluation of item no. 1 

As can be seen from “Fig.1” by evaluating the answers of the respondents according to the categories 
of secondary school, we obtained more relevant information about education in occupational safety and 
health at individual secondary schools. Based on the evaluation of item 1 according to the type of 

definitely yes yes I don´t know no definitely no
Grammar school 0% 9% 9% 64% 18%
Conservatory 0% 0% 0% 0% 100%
SVS 21% 44% 3% 26% 8%
Category 1 31% 50% 4% 15% 0%
Category 2 0% 31% 0% 46% 23%
Category 3 0% 8% 8% 58% 25%
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Were you educated in OHS during your studies at secondary 
school? 

Grammar school Conservatory SVS Category 1 Category 2 Category 3
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secondary school, we stated that 34% of secondary vocational school graduates were not educated in 
the field of occupational safety and health during their studies at secondary school. By evaluating the 
answers of the respondents according to the field studied at the secondary school, we found that 81% 
of the graduates of the secondary school of technical specialization (1st category) were educated in the 
field of occupational safety and health during their studies. The answers no - 46% and definitely no - 
23% (a total of 69%) were chosen by graduates of a secondary vocational school focused on economics, 
hospitality, services or community service. We found a minimal difference in the evaluation of answers 
in grammar school and conservatory graduates. A comparison of the two graphs shows that 
respondents studying in 2nd and 3rd categories of schools were not educated in the field of occupational 
safety and health during their studies. 

Our research within the KEGA project is focused on the creation of innovative educational e-modules 
for the education of students involved in the dual education system in the field of OHS. In order to 
effectively adapt the content of educational e-modules to the needs of secondary schools, we were 
finding out whether the respondents had the knowledge about OHS issues at school from learning, 
practical training or directly in practice with the employer within the dual education system. The answers 
to the given questions were marked in the questionnaire as items no. 11, 12 and 13. Respondents had 
the opportunity to express the degree of agreement with the given statements on a scale from 1 to 5. In 
order to verify whether the respondents respond responsibly to the individual items in the questionnaire, 
we intentionally changed the order of the answers so that a value of 1 indicates definitely no and a value 
of 5 indicates definitely yes. 

 
Figure 2. The evaluation of item no. 11 

The evaluation of the results shows that 91% of grammar school graduates did not acquire their 
knowledge of OHS during school education ("Fig. 2"). Similar answer was given by the respondent who 
graduated from the conservatory. We obtained the same results from the respondents who graduated 
from secondary vocational school. 92% of them stated that they did not acquire knowledge about 
occupational safety and health in school teaching. There was no statistically significant difference 
between the answers of the respondents according to the type of graduated secondary school. 

We were interested in what results we would get if we evaluated the answers of the respondents 
according to the categories of secondary school. In the 3rd category (grammar school and conservatory) 
we did not find a difference in the answers of the respondents. We found differences in the 1st and 2nd 
categories, which point to the fact that 62% of the respondents of secondary vocational schools with a 

definitely no   1 2 3 4 definitely yes 5
Grammar school 64% 27% 0% 9% 0%
Conservatory 100% 0% 0% 0% 0%
SVS 18% 49% 10% 13% 10%
Category 1 12% 50% 12% 15% 12%
Category 2 31% 46% 8% 8% 8%
Category 3 67% 25% 0% 8% 0%
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technical focus (1st category) stated that they did not acquire their knowledge of OHS during their 
schooling. This opinion is not shared by 27% of 1st category respondents (12% could not express 
themselves). Respondents included in the 2nd category also mostly stated that they did not acquire their 
knowledge in school teaching (77%). By comparing the answers of secondary vocational school 
respondents according to the type of secondary school and the field of secondary school, we found a 
statistically significant difference (30%) in the answers certainly no and no. This difference was 
influenced by the respondents included in the 1st category, of who 12% indicated the option definitely 
no and 50% the option no. 

Item No. 12, we ascertained the respondents' agreement with the following statement: I learned the 
most about the OHS during vocational training. Vocational training is performed in a specialized 
workplace belonging to a given secondary school. The aim of vocational training is to acquire basic skills 
and to consolidate the professional theoretical knowledge necessary for the exercise of the profession 
[8]. 

 
Figure 3. The evaluation of item no. 12 

Similar answers were given by graduates of the grammar school (definitely no - 64%, no - 27%) and the 
conservatory (definitely no - 100%) ("Fig. 3"). Since the study at the given types of schools does not 
include vocational training, the answers did not surprise us. As the vocational training is aimed at 
acquiring the practical skills needed to perform the profession, we expected the respondents – 
secondary vocational school graduates - to be more in agreement with our statement. As can be seen 
in “Fig. 3” more than half of them agreed with the statement (26% - definitely yes, 31% - yes). 

From the evaluation of the results of the answers according to the categories of secondary school, it is 
clear that in the 3rd category we obtained the same results as in the previous evaluation. 92% expressed 
a negative opinion on the statement. By evaluating the answers of the 2nd category, we found a 
statistically significant difference (29%) in comparison with the answers of the respondents of the 1st 
category. It is clear that this difference has clearly demonstrated the impact of the field of studies and 
the acquisition of OHS knowledge on vocational training. Respondents of both categories completed 
vocational training during their studies at secondary vocational school. The evaluation shows that 
graduates of technical departments (1st category) are acquainted and educated in the field of OHS 
during vocational training (27% - definitely yes, 42% - yes) – “Fig. 3”. 

Respondents' opinions on the statement: I learned the most about health and safety in practice, we 
found out in item no. 13. Respondents were able to take into account not only the experience gained 

definitely no   1 2 3 4 definitely yes 5
Grammar school 64% 27% 9% 0% 0%
Conservatory 100% 0% 0% 0% 0%
SVS 10% 13% 21% 31% 26%
Category 1 8% 8% 15% 42% 27%
Category 2 15% 23% 31% 8% 23%
Category 3 67% 25% 8% 0% 0%
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through experience in industrial operation within the system of dual education, but also their experience 
gained through work within the framework of part-time work. 

From the evaluation of the results in “Fig. 4” it is clear that the graduate of the conservatory does not 
agree with the given statement. We obtained interesting results from respondents - grammar school 
graduates. From the evaluation of items no. 11 and 12, it is clear that the most common answers were 
certainly no. When replying to item no. 13 we recorded the same number of answers for the item yes - 
36% and I do not know - 36%. We assume that the answer I do not know was chosen by respondents 
who have no experience of working in practice. Respondents (secondary vocational school graduates) 
complete production practice in an industrial plant during their studies, even if their school is not involved 
in the dual education system. Their experience of being able to be actively present in production was 
also reflected in the answers they stated to item no. 13. The answer definitely yes was chosen by 31% 
of respondents, yes by 21% and 26% could not express themselves. We can state that 52% agreed 
with the statement that most information about OHS was learned in practice. 

 
Figure 4. The evaluation of item no. 13 

We were interested in what results we will get if item no. 13 will be evaluated according to the categories 
of secondary schools set by us. The results are shown in “Fig. 4”. In the 3rd category, we obtained an 
even distribution of answers (34% definitely no and no together, 33% could not answer and 33% of 
respondents agreed with the statement). When comparing the answers of the respondents of the 1st 
and 2nd category, a statistically significant difference was found only in the answer certainly yes (1st 
category - 35%, 2nd category - 23%). However, if we compare the two positive possibilities of answers 
(definitely yes and yes), the difference between the answers of the respondents of the 1st and 2nd 
category is only 8%, i. no statistically significant difference was found. The value of 35% with the answer 
definitely yes in the 1st category indicates a positive perception of training in the field of OHS, which 
was acquired by graduates of technical vocational schools in practice. 

4 CONCLUSIONS 
The system of dual education of secondary vocational school students creates a precondition for better 
application of graduates in practice. Among its strengths we can include a smooth transition of the 
student to a competitive environment. Pupils in a dual education system performs productive work for 
the employer already during the period of vocational training. Their success on the labor market is also 
influenced by the fact that thanks to the practice directly with the employer they become a highly qualified 
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force, as during their education at secondary school they had the opportunity to learn to work with new 
technologies that the secondary vocational school does not have ([3], [4], [9]). 

The global pandemic has led us to decide to contribute to quality education in the field of OHS for dual 
education students, who currently do not have the opportunity to participate in active work in industrial 
plants. We agree with the opinion of García [10, p. 8] that Occupational health and safety has to be part 
of an integrated strategy to encompass all the necessary aspects of education, training, research and 
innovation for tomorrow’s European Union. 

As part of the KEGA project, our goal is to develop innovative electronic work safety e-modules for dual 
education. A pupil in dual education is continuously educated in the field of OHS both in school and in 
industrial operation. Based on the above, it is clear that educational modules need to be designed so 
that they can be used in school, vocational training and also in industrial operations. 

In this paper, we present the results of an initial research survey focused on finding out the opinions of 
secondary school graduates on health and safety education at secondary schools in Slovakia. We were 
interested in where the graduates of secondary vocational schools gained the most knowledge in the 
field of OHS during their studies at secondary school. We focused on the following areas: school 
learning, vocational training and internships in industrial operations. 

By evaluating the results, we proved that graduates of secondary vocational schools with a technical 
focus (1st category) were educated in the field of occupational safety and health during their studies 
(81%). This means that they acquired the knowledge through education at school, vocational training or 
in an industrial operation within the dual education system. 

The results showed that 92% of the respondents of the secondary vocational school stated that they did 
not acquire knowledge from the field of OHS directly at the school teaching. 91% of grammar school 
graduates also answered in similar fashion. Our assumption that education at secondary vocational 
schools is more focused on OHS issues has not been confirmed. When analyzing the answers by 
category, we found that up to 62% of respondents in the 1st category (secondary vocational schools 
with a technical focus) answered the same. This information is very important for the solution of the 
project. It follows that theoretical education at school needs to be supplemented with such educational 
materials that will motivate students to acquire knowledge and information about OHS. 

From the analysis and comparison of research results, we came to the conclusion that students who 
had the opportunity to participate in vocational training or work directly in industrial operations during 
their studies at secondary school have a higher awareness of OHS. However, they acquired this 
knowledge on a vocational training (1st category - 69%) or in industrial practice (1st category - 54%). 

The current pandemic situation has convinced us of the need to develop educational materials that will 
eliminate the lack of practical experience of secondary vocational school students. Our goal is for 
students who will be included in the teaching during dual education to be able to analyze the risk in the 
workplace and take preventive measures to reduce the level of risk. 

In order to meet the set goals, it will be necessary to enrich the educational e-modules with and 
examples of good practice, which will be a suitable tool for students, teachers and practitioners. 
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DO THE PARAMETERS OF INDOOR LEARNING SPACE INFLUENCE 
THE RESULTS OF ACADEMIC STUDENTS? 

I. Tureková, V. Tomková 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
Various factors influence the teaching-learning process in the environment where it takes place. It is 
crucial so that all work environment indicators meet the regulatory authorities' requirements in the form 
of permitted limits. These indicators also include students` satisfaction and well-being. Only under these 
conditions it is possible to reach the highest work performance. We can evaluate the state of using the 
building with a tool called post-occupancy evaluation (POE). POE helps to acquire the feedback from 
building`s users in the form of questionnaires, and it can be accompanied by monitoring environmental 
parameters, such as temperature, noise level, lighting level and indoor air quality. Based on real 
measurements of chosen indoor indicators in the classroom, our article aimed to determine the 
satisfaction level of its final users – students. Simultaneously, we wanted to set the teaching-learning 
process's probability if bad environmental conditions influence it. We measured environmental factors, 
oxygen level, temperature, relative humidity and lighting in the classroom. We did our measurements in 
the cold period of the year, in March, and compared the obtained results with the limit values. The 
questionnaire survey took part in the classroom, with 27 students participating in the lesson. We 
distributed the questionnaire at the end of the lesson. The questionnaire results confirmed 96% 
dissatisfaction, mainly with the indoor air quality in the classroom, which students consider crucial for 
their attention and well-being. Contrary, students expressed their great satisfaction with the classroom 
insolation. Measurements confirmed the subjective evaluation of the environment with questionnaires. 
The identified problem of the given state is the excessive seat occupancy in the classroom. 

Keywords: Environmental factors, questionnaire, measurement, teaching-learning process. 

1 INTRODUCTION  
The newest surveys marked indoor air pollution as the 9th most significant risk of global burdening with 
illnesses [1]. The primary function of every building is to create a safe and comfortable environment for 
its users who learn, work, and spend their free time there [2], [3]. According to some authors, this time 
represents up to 85 – 90 % of the total time [4]. Indoor air quality (IAQ) is crucial mainly in those buildings 
where the teaching-learning process takes place. IAQ factors include the emissions of gaseous 
compounds, mainly the volatile organic compounds (VOC), particulate matter (PM) of different size and 
microbial contaminants, including bacteria, viruses, and moulds [5]. These pollutants deteriorate the 
IAQ, and they have subsequent effects on human health [6]. Among further factors in the school 
environment, there are microclimatic conditions, lighting, and noise.  

The research proved that increased temperature in the classroom [7], [8] and the low level of ventilation 
[9] could have a negative impact on pupils` performance in school tasks and their health. However, there 
is only a limited amount of information about the thermal perception of children in the classrooms and 
acceptable thermal conditions. 

Natural lighting is a significant factor in designing educational buildings because it helps create a 
pleasant environment, supports healthier conditions and ensures energy saving [10], [11], [12], [13]. 
Without an adequate lighting level, people cannot perform their everyday activities effectively and 
comfortably [14]. The levels of lighting significantly influence users` physiology and psychology. The 
lack of regular exposure to natural light can cause many symptoms, such as fatigue, stress, phase shift, 
and a seasonal affective disorder (SAD) [15]. Natural daylight does not always have to be sufficient, 
mainly in the winter months. For this reason, schools and educational facilities are equipped with artificial 
lighting. However, this artificial lighting is not the most efficient, and it causes the visual fatigue of pupils 
and students. 

The fundamental problem of school buildings in the Slovak Republic includes the unsuitable thermal 
insulation properties of buildings, absolutely unacceptable microclimatic conditions in classrooms, and 
the complete absence of mechanical ventilation systems [16]. According to BPB (2021), we distinguish 
four aspects of indoor environment quality (Fig. 1). 
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Figure 1. Four aspects of indoor environment quality. 

Many studies worldwide point out that the unsuitable indoor environment quality (IEQ) of buildings can 
cause various health problems [17], [18], [19]. Several measurements indicate the bad indoor 
environment quality also in Slovak schools [20], [21]. The indoor environment at schools is a significant 
factor because children represent a highly susceptible group of population [22], [23]. We speak about 
1,2 million pupils and students, and almost 100 000 teachers in Slovakia. The analyses carried out in 
Slovak schools confirm that the IEQ can impact children`s health, growth, performance in learning and 
school attendance. Higher indoor air quality in the classroom can increase students` performance by up 
to 15 % [24]. 

2 METHODOLOGY 
This work aimed at the objectivization of the following factors in the university classroom during the 
running educational process: 

1 measurement of the oxygen level in % in the classroom, 
2 measurement of temperature in the classroom,  
3 measurement of humidity in the classroom,  
4 measurement of the lighting level in the classroom area.  

We carried out these measurements in March in the classroom with dimensions 6400 mm x 5300 mm 
and seat occupancy (the maximum capacity of 29 seats) according to the following timetable: 

- 8:30 - 10:30 - 14 students participated in the lesson,  
- 9:30 – 9:40 ventilation, 
- 10:30 -11:00 - 30 minute break (ventilation), 
- 11:00 - 13:00 - 13 students participated in the lesson, 
- 13:00 - 13:30 - 30 minute break (ventilation), 
- 13:30 – 14:30 – 27 students were at the lecture in the classroom. 

We adjusted the timetable to measuring because the measuring devices were calibrated from 8:30 to 
9:00. The subsequent measurement in the classroom took place from 9:00 to 14:30. The first ventilation 
was at 9:30, and we repeated it during the lessons every hour for a maximum of 10 minutes by opening 
two windows. Artificial lighting sources consisted of 6 lights that were evenly located in the ceiling part 
of the classroom. The dimensions of the classroom were 6400 mm x 5300 mm with a maximum seat 
occupancy of 29 seats. The arrangement of the classroom is in Fig. 2. 

Indoor air quality Thermal well-being 

Light and visual 
comfort 

Acoustic comfort 
and protection 
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Figure 2. The classroom where was carried out the indoor microclimate analysis. 

We carried out the indoor environment analysis in the classroom with the detector for hazardous gases 
HONEYWELL (Fig. 3a), which measured the oxygen concentration. The device VOLTCRAFT 4 in 1 
(Fig. 3b) objectified the lighting, temperature and humidity factors. 

  
a) a detector for the leak of hazardous gases b) measurement of lighting, temperature and humidity 

Figure 3. Measuring devices. 

We used a questionnaire method for fast acquisition of information and students` opinions about the 
indoor environment in the classroom. We distributed the questionnaire at the end of the lecture at 14:00, 
when all students occupied the classroom. The questionnaire was anonymous, and it consisted of 12 
closed questions aimed mainly at their perception of indoor climatic conditions in the classroom. The 
questionnaire survey aimed to find out respondents` opinions on the given issue. It also focused on 
students` perception of microclimatic conditions impact on their study performance and general 
satisfaction with the indoor environment in the classroom. 

3 RESULTS 
We used the obtained results from objective measurements and subjective questionnaire survey to 
compare evaluations of subjective perception of the environment concerning students` well-being. 

3.1 Results of device measurements 
Measuring devices were placed in the middle of the classroom at the desk height to obtain optimal 
conditions eliminating externalities (e.g., cold air from the windows, hot air from electric devices, direct 
insolation). Measurements started at 9:00, and they continued until 14:30 with breaks between the 
lessons and ventilation time (max. 10 minutes). 

3.1.1 Results of oxygen concentration  
The optimal amount of oxygen in the air is about 20,9 %. When the oxygen concentration decreases 
below 18 %, there appear slight breathing problems, headaches, slowing of rational thinking, disorders 
in coordination and others [25]. In Fig. 4, there are depicted results of oxygen concentration during the 
teaching-learning process. 
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Figure 4. Oxygen concentration in the classroom during the lessons [26]. 

The initial oxygen level in the classroom was 20,1 %, with seat occupancy by 14 students. The lowest 
oxygen concentration was 18,5 % during the full seat occupancy (27 students). The oxygen 
concentration above 18 % is not harmful to health, and for this reason, we consider the obtained results 
as suitable.  

3.1.2 Temperature in the classroom 
Using a digital device, we measured keeping optimal thermal and humidity conditions for the cold period 
of a year set by the Ministerial Decree [27] we carried out measurements discontinuously every hour, 
and their results are in Fig. 5. 

 
Figure 5. Graph of air temperature in the classroom [26]. 

The highest measured air temperature in the classroom was 24,9 °C, and the lowest temperature was 
22,9 °C. The air temperature in the classroom did not meet the optimal conditions for thermal-humidity 
microclimate in the cold period of the year (20 – 24 °C. However, it achieved acceptable levels in the 
classroom, which are in the range from 18 to 26 °C. 

3.1.3 Humidity in the classroom 
The relative humidity measurement was carried out from 9:00 to 14:00 every hour with the device 
VOLTCRAFT 4 in 1 (Fig. 6). We compared the obtained levels with the limit levels set by the Ministerial 
Decree [27]. 
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Figure 6. Levels of relative humidity in the classroom [26]. 

The highest relative humidity of air was 47,7 %, and the lowest one 37,7 %. The relative humidity of air 
in the classroom met the set requirements for the humidity microclimate in the classroom during the cold 
period of the year (the range of limit levels is between 30 – 70 %). 

3.1.4 Intensity of lighting in the classroom  
We measured lighting in various parts of the classroom to find out the change in lighting intensity from 
the working area. Subsequently, we compared the obtained levels with the limit levels [27] for school 
building premises. Artificial lighting sources consisted of 6 lights evenly placed in the classroom ceiling, 
with three lights on every side that could be switched on in parallel. 

 
Figure 7. Intensity of lighting in the classroom [26]. 

The lowest measured intensity of natural lighting was 249 lux, and the highest level of natural lighting 
was 270 lux. This intensity of natural daylight is insufficient regarding the use and type of the classroom. 
To achieve the optimal intensity of lighting, we needed to switch on artificial lighting as well. With 
combined lighting, the highest measured lighting intensity was 530 lux when all artificial lights in the 
classroom were switched on. The lowest lighting intensity was 365 lux when we switched on only half 
of the artificial lighting in the classroom.  

3.2 Evaluation of the questionnaire survey  
The total number of respondents participating in our questionnaire survey was 27 students; two-thirds 
were men. One question focused on the temperature perception in the working area by participating 
students (Fig. 8). 
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Figure 8. Answers about the temperature perception in the working area of the classroom. 

Up to 46 % of questioned students consider the temperature in their working area as pleasant. The 
second group consisted of 42 % of students who marked their working area as hot. Furthermore, 4 % 
of students evaluated this working area as very hot, cold or very cold. 

We also wanted to know how students perceive the indoor air quality in the classroom (Fig. 9). 

 
Figure 9. Indoor air quality in the classroom. 

Students were not very satisfied with the indoor air quality in the classroom because there was no 
answer “very good” in their answers. Most students (56 %) evaluated the indoor air quality as sufficient. 
According to 33 % of students, the indoor air quality is average, and 11 % of students stated that there 
is a very bad indoor air quality in the classroom.  

Regarding the question about subjective perception of lighting intensity (Fig. 10), we have to emphasise 
that there were two types of light sources in the classroom during the educational process: 

- natural daylight, 
- combined lighting (combination of natural daylight and artificial lighting). 

 
Figure 10. Intensity of lighting in the classroom. 
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Students expressed their great satisfaction with the intensity of lighting in the classroom. No student 
marked the answer “unsatisfied or very unsatisfied” in the questionnaire. Up to 89 % of students stated 
that they are satisfied with the intensity of lighting in the classroom, and 11 % of respondents were very 
satisfied. 

In a room where there are no high-quality microclimatic conditions, people often feel tired or have 
problems with concentration. These difficulties can have a significant impact on students` performance 
and concentration. The following question aimed at these problems (Fig. 11).  

 
Figure 11. Feelings of fatigue and problems with concentration. 

44 % of students answered that they often have these problems, whereas 37 % of respondents only 
seldom have these feelings. 19 % of students answered that they feel these problems very often. No 
student marked the answer “never” in the questionnaire survey.  

The last question dealt with the impact of indoor air quality on students` results (Fig.12).  

 
Figure 12. Impact of indoor air quality on students` performance. 

Up to 96 % of students answered that the indoor air quality impacts their performance, and the rest (4%) 
stated the indoor air quality does not influence their performance in the classroom. 

At the end of the questionnaire, students could express their subjective proposals and comments. Most 
students did not mention any attitude here. Students who answered this question mentioned insufficient 
air change and intensity ventilation in the classroom as problematic issues. Only a few students stated 
that they lack more natural daylight in the classroom. 

4 DISCUSSION 
Objective screening measurements confirmed that the oxygen concentration did not decrease below 
18% even by the maximum seat occupancy of the classroom, i.e., this environment is not harmful to 
health. On the other side, we can say that oxygen is not the most suitable indicator of air pollution. For 
this reason, it is necessary to use devices for measuring carbon dioxide. Measurements confirmed that 
humidity levels complied with the limit requirements set by the legislation. This compliance is also valid 
for the temperature in the classroom. Even though it exceeded the optimal levels, it kept the acceptable 
levels set for the classrooms. The classroom lighting seems to be more problematic because we 
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achieved only the average level of natural lighting of 261 lx by daylight. The level increased to 399 lx 
when using artificial lighting. Measurements of lighting intensity proved that the natural lighting of the 
classroom does not meet the criteria for acceptable lighting conditions in the classroom. To achieve 
optimal lighting conditions (500 lx for lecture classrooms according to STN EN 12464-1), we needed to 
switch on all sources of artificial lighting placed in the classroom ceiling. In this way, the result measuring 
of combined lighting achieved the level of 530 lx. When evaluating the questionnaire survey, we found 
out that students feel most negatively the indoor air quality. The majority of students stated they were 
not satisfied with the intensity of ventilation in the classroom and felt draught during the ventilation. In 
the question aimed at health problems, most respondents answered that they often have headaches, 
fatigue, and problems with concentration. Students very positively evaluated the quality of lighting, the 
intensity of artificial lighting, and the temperature in the classroom. In the last question, up to 96 % of 
respondents answered that indoor air quality impacts their study performance. It means that students 
feel various microclimatic conditions and their impact on them. The improvement of these conditions 
can contribute to a better educational process.  

Unequivocally, exceeded seat occupancy of the classroom represents a very negative factor because 
there is 3,7 m3 of air for one student. However, according to legislative regulations, the air volume should 
be 5,3 m3.student-1, i.e., there is the maximum seat occupancy with 20 students in the classroom with 
these dimensions. 

The absence of ventilation systems is an equally problematic issue because the building`s 
reconstruction to achieve better energy saving brought a significant building sealing. However, natural 
ventilation only during the breaks seems to be insufficient. 

When comparing accurate results, we can state that students cannot perceive sensuously, for example, 
the quality of lighting in the classroom. Contrary, these results confirm the impact of negative 
environmental factors on human health in the form of low concentration and fatigue symptoms.  

5 CONCLUSIONS 
It is evident that POE is a suitable tool for obtaining students` feedback on indoor air quality. The 
questionnaire results confirmed 96 % dissatisfaction with the indoor air quality in the classroom, which 
they consider crucial for their concentration and well-being. On the other side, students could not 
estimate the shortcomings resulting from insufficient lighting in the building caused, e.g. by the 
inappropriate building placement in its immediate proximity with another building whose shadow 
significantly decreases the lighting intensity. 

It is crucial to deal with the questions of the indoor environment, mainly in the phase of the project 
preparation and in reconstructions. The current external conditions will force building designers to solve 
the ventilation systems, e.g., using the heat recovery ventilation units. 
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THE INTERNATIONAL PARTICLE PHYSICS OUTREACH GROUP – 
BUILDING TRUST IN SCIENCE 

Ivan Melo (on behalf of the International Particle Physics Outreach Group)  
University of Žilina (SLOVAKIA)  

Abstract  
The International Particle Physics Outreach Group (IPPOG) is a network of scientists, educators and 
communicators devoted to informal science education and outreach for particle physics. IPPOG 
develops programmes and strategy to address the current and future challenges of particle physics and 
the scientific community, like declining interest in science, technology, engineering, and mathematics 
related studies, lack of support of fundamental research, and mistrust in science. We aim to improve 
public understanding and appreciation of the benefits of fundamental physics including its many 
applications, to spark interest and enthusiasm among young people, and to strengthen the integration 
of science in society. IPPOG‘s flagship programme is the International Particle Physics Masterclasses 
with more than 13 000 high school students participating every year. Other activities include promoting 
International Cosmic Day, various competitions, and bringing science to exhibitions and large music 
festivals. The IPPOG Resources Database is a collection of high quality engaging materials to help 
scientists and teachers in class or outreach work. The IPPOG collaboration comprises 37 members: 30 
countries, 6 experiments and CERN as an international laboratory.  

Keywords: Informal science education, international collaboration, Particle Physics Masterclasses, 
Resources database.  

1 INTRODUCTION 
IPPOG [1] is a network of physicists, science educators and communication specialists working across 
the globe in science education and public engagement for particle physics. Particle physics seeks to 
identify and understand the basic building blocks of our universe. IPPOG brings new discoveries in this 
exciting field to young people and conveys to the public the beauty of nature that is manifested in the 
interactions of its most fundamental components - the elementary particles.  

IPPOG holds regular meetings to share ideas and best practices, with the primary goal of raising the 
standards of science education and public engagement. Its globally coordinated outreach programmes 
contribute to strengthening cultural awareness, understanding and support of particle physics and 
related sciences, and developing the next generation of researchers. 

IPPOG forum membership includes a rare mix of scientists and researchers, science educators and 
communicators from prominent laboratories and institutions engaged in particle physics. Members also 
represent links to several important national-level science networks. As a whole, the forum constitutes 
a global network of countries, laboratories, institutions, organisations and individuals, all passionate 
about particle physics.  

There are currently 37 IPPOG members [2]: 30 countries, 6 experiments and CERN as an international 
laboratory [3]. These representatives compose the Collaboration Board, which meets twice a year to 
discuss and vote on IPPOG matters. DESY [4] is an associate member national laboratory. 

The collaboration forum, comprising member representatives and their associates, meets twice a year 
(Fig.1), holding topical panel sessions, working group discussions and presentations of key activities. 
These meetings [5] provide a key platform for the development and sharing of ideas and coordination 
of the programmes. An indispensable work is done within the working groups (WG) throughout the year. 
WG include Explaining Particle Physics Hot Topics to a lay audience, Outreach of Applications for 
Society, Exhibits and Exhibitions and Bringing Masterclasses to New Countries. 

Well-established IPPOG activities, including International Particle Physics Masterclasses and Global 
Cosmics, reach annually thousands of students in dozens of countries around the world. More recent 
programmes bringing particle physics to music and other cultural festivals, reach new audiences, 
including members of the public already interested in science, as well as those who have yet to realise 
they are. 
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IPPOG also maintains strong visibility at major particle physics conferences, participating in and 
convening dedicated sessions in education and outreach, and organising associated public events and 
exhibitions. The IPPOG Resources Database is a collection of high quality engaging materials (videos, 
posters, talks, hands-on activities) to help scientists and teachers in class or outreach work. These 
activities increase awareness with both the public and the members of the physics community, 
encouraging and helping young scientists to participate in public engagement.  

Through these programmes, IPPOG communicates the excitement of particle physics research and 
contributes to a global effort of all scientists towards better public understanding of the scientific method 
and a deeper appreciation of evidence-based decision making. This is essential today when these 
values are ignored by some public figures and part of the media. Thus, the effects of IPPOG activities 
go far beyond that of simply supporting and popularising our field. 

In this contribution we discuss an overview of IPPOG’s main activities, including International Particle 
Physics Masterclasses, Global Cosmics events, programmes at cultural festivals, activities for girls and 
Resources Database.  

 
Figure 1. One third of the participants of the pandemic 19th IPPOG meeting in May 2020. 

2 INTERNATIONAL PARTICLE PHYSICS MASTERCLASSES 
International masterclasses (IMC) [6,7] is a popular annual activity for high school students who come 
to local universities or research centres to become ‘particle physicists’ for a day. The students perform 
measurements on real data from particle physics experiments at CERN and other facilities and get 
insights into the methods and tools of cutting edge research in high energy physics. The programme 
started in the United Kingdom in 1996 and became international in 2005. It is the flagship activity of 
IPPOG and a truly global one.  

In the last pre- Covid-19 edition, IMC were held over a period of six weeks from 07.03. –16.04.2019. 
More than 13 000 students from all continents except for Antarctica participated. A total of 188 institutes 
in 54 countries registered for the programme with CERN video conferences, with a daily maximum of 
two video conferences in parallel and up to five institutes in each video conference. These included 266 
individual International masterclasses. 

Fermilab [8] physicists moderated additional video-conferences for institutes in countries from America, 
Asia, and Oceania. Two video conferences were held in Spanish for participants in South America. In 
total, 51 research labs participated in videoconferences with Fermilab. TRIUMF [9] held an additional 
video conference with groups from British Columbia, Canada. 

In 2020-21, due to COVID-19, almost all masterclasses were held online, and the students mostly 
worked from home - as did the moderators in the videoconferences. The concept was adapted to the 
new situation with great commitment from everyone involved. The positive benefit of the online format 
was that the institutes were able to include students from more remote regions, something worth 
considering in future editions. The IMC 2021 programme from the point of view of a single country, 
Slovakia, has been described by Ivan Melo in another contribution to these proceedings [10]. 
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2.1 IMC measurements 
The format of the day rests on three pillars: i) in the morning students hear lectures from active physicists 
who give them insight on the topics of fundamental research on the building blocks of matter and the 
scientific method, ii) in the afternoon participants perform measurements on real data from particle 
physics experiments and iii) at the end of the day up to five institutes from different countries join the 
video-conference (Fig. 2) during which the results are compared and combined and the students discuss 
physics with their peers and the moderators. The main goal of IMC is to let participants to work as close 
as possible to the way real scientists do, which includes the international collaborative element and the 
sharing of our excitement about physics with them. 

Within the framework of IMC, six different measurements [11] with data from the four major experiments 
at the Large Hadron Collider (LHC) [12] are available: two from ALICE, two from ATLAS, one from CMS, 
one from LHCb. Students learn to use event display programs and analysis methods to identify 
electrons, muons and photons according to the characteristic signals left by them in various parts of the 
detector. As a next step, students reconstruct short-lived particles, such as the weak gauge bosons W 
and Z, hadrons (J/ψ, Υ, Λ, Ks) and even rediscover the last particle of the Standard Model of particle 
physics, the Higgs boson. 

U.S. physicists have developed a neutrino masterclass with data from the MINERvA experiment [13]. In 
this masterclass, students examine the interactions of muon neutrinos with a carbon target. They extract 
kinematic information to measure the properties of neutrons in the carbon nucleus. QuarkNet [14] and 
Fermilab successfully piloted MINERvA neutrino masterclasses in 2018 and 2019. 

In addition, members of the Belle II collaboration [15] have developed a masterclass [16] with data from 
Belle II at KEK facility in Japan. And scientists at GSI Darmstadt [17] and DKFZ Heidelberg have 
developed a particle therapy masterclass [18] where students can plan a treatment and calculate doses. 
Both Belle II and the particle therapy masterclass were integrated under the IMC umbrella in 2020. 

 
Figure 2. LHCb masterclass videoconference on February 28, 2020. 

2.2 World Wide Data Day 
The World Wide Data Day (W2D2) [19] is a special format of IMC with an increased role of high school 
teachers. In W2D2, teachers work with their students in their own schools on a simplified masterclass 
measurement in which they examine events with two muons in either ATLAS or CMS and determine the 
direction angles of muon tracks. The teachers put their students’ results into two histograms which are 
shared by all participants. On the actual day, there is a “24-hour shift” of scheduled videoconferences 
so that the students in their classrooms can discuss the measurement and the results as well as have 
a Q&A session with particle physicists. In 2019, 42 schools participated with approximately 680 students, 
mostly from the U.S. and Europe. Videoconferences were moderated by 25 physicists from 16 
institutions around the world. 

3 GLOBAL COSMICS 
The Cosmic muon programme is a welcome complement to the outreach programmes based on the 
particles produced at large accelerators. While the latter are out of immediate reach for most people, 
cosmic muons are commonplace with a rate ~ 1 muon/cm2/minute on the ground. A variety of detectors 
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is available for high school students to work with and collect data and many diverse educational 
programs are based on cosmic muons worldwide. 

The Global Cosmics Group was founded in order to bring together and enable closer cooperation 
between all these informal science education and outreach programs in the field of astroparticle physics. 
For this reason, all representative scientists from cosmic outreach, education and citizen science 
projects are invited to participate in the group. An overview of the projects involved can be found in [20]. 
It is an open group that meets once a year at the annual IPPOG spring meeting. At this meeting, ideas 
are collected, exchange is encouraged and activities for long-term collaborations are discussed. The 
attending scientists are disseminators by sharing the information to their local networks.  

International Muon Week [21] and the International Cosmic Day [22] are examples of intensified 
international cooperation in recent activities. Both events are organised once a year and focus on high 
school students. The primary aim is to bring together scientists, teachers, and students to perform an 
experiment with atmospheric muons and thereby to learn more about cosmic rays. 

International Muon Week is organised by QuarkNet. During this week, all participating groups have their 
detectors running for 24 hours a day, 7 days a week. Subsequently, the data and measurement results 
are shared on a common website. In 2019, 54 groups participated worldwide. 

During International Cosmic Day, organised by DESY, all participating groups investigate an identical 
question. The students work together as an international collaboration and then discuss their results in 
joint video-conferences. To create a lasting event, groups document their results with images, comments 
or notes, and their measurement results are recorded on one common page. All proceedings are 
published in a booklet and distributed to the participants. International Cosmic Day is a growing event 
that is gaining in popularity.  

IPPOG brought cosmic ray physics, upon invitation from the organizers, to an international hot-air 
balloon festival in Château d’Oex in Switzerland (Jan 25 – Feb 2, 2020). Cosmic rays were discovered 
by Victor Hess in 1912 in a series of 10 balloon flights and this offered an unique outreach opportunity 
which included an Art & Science exhibition on cosmic ray discoveries with balloons at the Baloon 
museum and a balloon flight with modern cosmic muon detectors on board collecting data. The Museum 
saw a significant increase in the number of visitors compared to previous years. 

4 IPPOG AT CULTURAL FESTIVALS 
IPPOG supports its members to organise activities in music and science festivals, public sessions in 
conferences and other events reaching a wide variety of audiences. Below are a few of the outreach 
events in which IPPOG participated as one of the partners. 

The Big Bang Stage (Jul 17-20, 2019) was an official part of the biggest Czech music festival, Colours 
of Ostrava [23]. The entire stage was dedicated to particle and nuclear physics. It offered 28 hours of 
programme during four days, full of talks, workshops, discussions and shows. About 3000 visitors at the 
stage enjoyed the programme and rewarded organizers with feedback like “Absolutely loved it!” or “Very 
nice opportunity to extend knowledge in between concerts.” The organisation team also prepared 
additional accompanying activities for the festival visitors: two hands-on tents where people could touch 
and try simple physics experiments and virtual reality videos about CERN with VR glasses.  

Pohoda [24] is the largest art/music festival in Slovakia with a capacity limited to 30 000 visitors. The 
physics programme in the Magical Science tent (Fig. 3) ran on July 12th, 2019, 9:00 – 13:30 and 
Saturday July 13th, 9:00 - 13:30. It included seven lectures (from “What have CERN and the LHC ever 
done for you” to “Smells, pheromones and passion”) and five workshops (from “Cloud chamber 
workshop” to “The physics of beer workshop”). The programme was amazingly successful with a total 
audience of about 5000 people. Financial support came from IPPOG and the Slovak committee for 
cooperation with CERN; in-kind contribution from Pohoda (Magical tent with all equipment, 
accommodation, food and beer for the beer workshop).  

IPPOG hosted the 2nd edition of Universal Science [25] on the eve of CHEP 2019, the International 
Conference on Computing in High Energy and Nuclear Physics in Adelaide, Australia. The event brings 
together the local public with participants of the conference, in order to maximise engagement between 
the groups. This is accomplished through a combination of hands-on exhibits, short presentations, and 
a highly interactive panel discussion. The public are presented current activities in particle physics 
research, worldwide computing and international collaboration, while our colleagues exercise their skills 
in public engagement.  
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Figure 3. Physics in the Magical tent at Pohoda festival, July 2019.  

Credit: Martina Zimova @Pohoda festival 

5 IPPOG FOR GIRLS 
IMC organizes annual masterclass activities targeted to female high school students on the UN 
International Day of Women and Girls in Science (IDWGS) [26]. Following the idea of the IDWGS, 
institutes are encouraged to arrange masterclasses, preferentially for girls, and to involve as many 
female scientists as possible as role models. Institutes from Europe and South America follow the call 
and hold IMC with several hundred high school students. Videoconferences with CERN are arranged 
where the girls talk to CERN women scientists and learn about the careers of these role models.  

“Girls, do physics!” [27] was a social media campaign and competition run in 2019, between February 
11th (IDWGS) and March 8th (International Women’s Day), with the aim of empowering, inspiring and 
motivating girls in primary and secondary school to pursue studies in physics and related STEM 
subjects. Female physicists pursuing careers in academia, business and industry were presented on 
the project website and IPPOG Instagram channel as inspirational role models. Participants were asked 
to present a physics project on Instagram with hashtags #girlsdophysics and #girlsdoparticlephysics. 
Several hundred girls and young women from around the world participated in the campaign, with some 
receiving thousands of “likes” on their posts.  

These projects highlight IPPOG’s continuing efforts to promote diversity and to engage in social issues 
affecting particle physics and the broader science community. 

6 RESOURCES DATABASE 
IPPOG is developing a global database for materials related to particle physics outreach and informal 
education [28], allowing an effective sharing of content, one of the original motivations for the IPPOG’s 
formation. The database houses videos, images, brochures, posters, talks, games, exhibits and ideas 
for hands-on activities in a variety of languages. The goal of the collection is to assist scientists, science 
communicators and teachers in finding effective ways and tools to teach particle physics in their classes 
and in public. The database can be searched by the learning topic, audience, item type, topic and 
language. A curation process is currently in progress to enhance its impact and make it easier to use. 

Since 2019, the Working Group Explaining Particle Physics Hot Topics to a Lay Audience started work 
on the project ‘IPPOG wisdom collection,’ which aims to collect the best IPPOG recommended 
explanations, analogies, metaphors and examples on how to explain complex particle physics issues to 
the public. This tool for the scientific outreach community (everybody who wants to explain these issues 
to the public, students, politicians or media) would also include arguments to be used when talking to 
media or decision makers who are putting into question the funding of research projects and its 
relevance.  

Relevant stories about applications of particle physics and fundamental research in general in everyday 
life will be also included in the database, addressing the demand from taxpayers for justification of 
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fundamental research funding. The Outreach of Applications for Society Working Group focuses on the 
need to produce engaging stories with a human touch. These stories provide a powerful tool when 
approaching non-scientifically educated stakeholders. The group works on story-building around the 
available facts. While many people know the story behind the World Wide Web, we plan to offer stories 
behind a variety of other applications, such as PET scanners, cancer therapy, UNOSAT, touch screen, 
GPS, and many more. 

7 CONCLUSIONS 
The International Particle Physics Outreach Group dates back to 1997 when the European Particle 
Physics Outreach Group (EPPOG) was formed under the joint auspices of the European Committee for 
Future Accelerators (ECFA) [29] and the High Energy Particle Physics Board of the European Physical 
Society (EPS-HEPP) [30]. The goal of the group was to inform the public on activities of the particle 
physics community and to share experiences among countries in order to optimize the use of resources. 
In 2005, EPPOG took a more proactive role beyond the information exchange by organizing the first 
IMC, the programme which has been expanding ever since.  

Activities of the group also attracted the interest of non-European members of the particle physics 
community, such as Israel, Australia and the USA. As a result of this global expansion, EPPOG changed 
its name to the International Particle Physics Outreach Group (IPPOG) in 2011. A very important 
milestone was reached in December 2016, when the first 10 members signed the Memorandum of 
Understanding and IPPOG became International Collaboration. Member country supports particle 
physics outreach and education in that country, contributes to the IPPOG programmes, and supports 
with a small monetary fee the core infrastructure and activities. Large experiments (currently six) and 
international laboratories (CERN) are also members. 

Our network of researchers, science communicators, and educators is committed to the creation, 
development and operation of high-quality activities and material for scientific outreach. Through 
activities, such as the annual International Particle Physics Masterclasses and the Global Cosmics 
events, we reach tens of thousands of high school students. We also share our passion for science with 
members of the general public at diverse festivals, exhibitions and public events at major conferences. 
The best practises are collected at the Resources database. 

IPPOG holds that education and outreach efforts should be viewed as an integral and essential part of 
the scientific research, recognized by the scientific community and all stakeholders. To further support 
our mission, we are open to a continuing widening of our membership and programmes. As our 
experience suggests, through international cooperation synergies can be built for the benefit of all. 
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PROSPECTIVE PRIMARY TEACHER’S REFLECTION ABOUT THE 
DEVELOPMENT OF CHILDREN’S FINANCIAL LITERACY  
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Palacký University in Olomouc, Faculty of Education (CZECH REPUBLIC) 

Abstract  
The paper will present the partial results of The Financial Literacy in Primary Education study (FLPE) 
that was launched in 2020. The purpose of this research was to describe the current state of primary 
financial education in Czech Republic. Financial education in Czech Republic is mandatory and is 
anchored in curricular documents. Financial literacy is not a separate course in the Czech Republic. It 
is incorporated into Mathematics, Social Studies and Citizenship Education, or is carried out in some 
form of project-based learning within the curriculum of these courses. The form of instruction and 
allocation of hours remain voluntary. There is not any uniform methodology on how to teach financial 
literacy. The aforementioned information tells us that development of financial literacy is not uniform and 
is heavily dependent on individual attitudes and conditions of individual schools. The teacher assumes 
a key role in developing financial literacy of pupils. 

In this article, we will be focusing on reflections by future primary school teachers regarding the issue of 
financial education. We will be interested in what relationship future teachers have towards financial 
education, how deep their insight into the structure of financial literacy is, and if they feel to be 
professionally prepared in this area. The method chosen for this research was a non-standardised 
questionnaire survey.  

An analysis of the results concluded that students were aware of the significance of financial literacy 
and its inclusion from a young age. The teacher’s readiness to teach this subject is imperative. However, 
students do not feel sufficiently professionally prepared to teach financial literacy. Most would welcome 
the option to attend specialised courses. The conclusions found present an incentive for revision of the 
concept of professional preparation of future teachers.  

Keywords: financial literacy, mathematics, primary school. 

1 INTRODUCTION 
Today’s society is surrounded by easily and quickly accessible wide range of services and goods and 
ever-present advertising. Many people often cannot resist a variety of “tempting” offers and spend the 
money earned recklessly instead of saving or making suitable investments. From a survey of the adult 
population conducted in the Czech Republic in 2015, it was found that 64% of people behaved 
irresponsibly in the area of financial decision-making [1]. The debt of the population of the Czech 
Republic, which is registered in the Banking and Non-Banking Registers of Client Information, exceeded 
CZK 2.5 trillion in mid-2020, and thus increased by 6 % year-on-year. It should be added that the 
pandemic of a new type of coronavirus undoubtedly also contributed to this growth [2]. The issue of low 
levels of financial literacy is therefore undoubtedly a current and at the same time long-term societal 
problem. The financial literacy of the young population can be successfully developed through financial 
education implemented during schooling.  

We perceive the definition of financial literacy in accordance with the PISA definition [3]: Financial 
literacy is knowledge and understanding of financial concepts and risks, and the skills, motivation and 
confidence to apply such knowledge and understanding in order to make effective decisions across a 
range of financial contexts, to improve the financial well-being of individuals and society, and to enable 
participation in economic life. The goals of financial education, or rather the main reasons for including 
financial literacy in schools, are seen primarily in the area of debt prevention, in the perception of the 
citizen as an active and responsible participant in the financial market and also in the ability to save 
funds for old age [4]. According to the NSFE [1] financial education, together with practical experience, 
aims to increase financial literacy. Its goal is to strengthen personal responsibility for managing one’s 
finances and thus ensure the financial prosperity of the individual and his or her family. The basics of 
financial education can be included as early as pre-school education. However, the main emphasis is 
placed on the educational environment of primary and secondary schools.  
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Closely related to financial literacy are a number of other types of literacy that we should not forget. This 
is mainly mathematical literacy (especially the numerical and functional part), which, with regard to the 
development of financial literacy, deals with the use of the mathematical apparatus in solving numerical 
problems associated with finance and the ability of functional mathematical thinking. We can also 
mention information literacy, characterised by the ability to search for, evaluate and use relevant 
information in context, and legal literacy, including orientation in the legal system, an overview of 
obligations and rights, and also knowledge of possible means of assistance. Financial literacy consists 
of three components. These are money literacy, price literacy and budget literacy. 

Compulsory financial literacy teaching was introduced in the Czech Republic in 2013. Financial literacy 
has been firmly anchored in the curricular documents of primary and secondary education. However, 
financial education is not defined as a separate education area but as a cross-cutting theme that 
intersects with other areas. The most significant interconnection of financial education falls into the areas 
of Mathematics and its Applications, Social Sciences, Man and Society.  

At the national level, a binding document entitled Standard for Financial Literacy has been created; it 
determines the target level of financial literacy for various levels of education (1st and 2nd level of 
primary school, secondary school). The level of financial literacy that is set for the last year of secondary 
school is then considered the level of financial literacy of an adult. The standard is divided into 4 basic 
areas: 

- Shopping and paying,  
- Household management,  
- Household budget surplus, 
- Household budget deficit. 

Due to the focus of our text, we will focus on the standard related to primary school, specifically the 
completion of the 5th year. Let us list the competencies relevant to individual areas according to [5]. 

Standard for Financial Literacy for the 1st level of primary school 
a) Shopping and paying 

o Uses cash or non-cash money  
o Is able to estimate and check the purchase price and the receipt or the returned cash  
o When buying, compares goods by price or unit price 

b) Household management 
o Compares his or her needs and wishes with financial options  
o Can draw up a simple budget and distinguish between a balanced, surplus and deficit budget  
o Can give examples of revenue increases and expenditure reductions 

c) Household budget surplus 
o Can explain why to save money 
o Can give examples of how to save money 

d) Household budget deficit 
o Can clarify the origin of debts and the need to pay them 
o Can explain the risks of loans and explain in which case it is appropriate to borrow money 
o Can give examples of how to borrow money 

2 FINANCIAL LITERACY IN PRIMARY EDUCATION STUDY (FLPE 
RESEARCH) 

The Financial Literacy in Primary Education study (FLPE) is focused on the identification and description 
of the current state of financial education in primary school in the Czech Republic. The project is broadly 
conceived, trying to interpret the issue in a broader context. The first part of the research was carried 
out in 2020. This part was focused on the personality of the future primary school teacher as a future 
implementer and actor of financial education. It dealt with the real state of awareness of future primary 
school teachers about financial education and their reflection on the feeling of readiness to teach 
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financial literacy at the 1st level of primary school. We were interested in the respondents’ opinions on 
selected areas of financial education.  

2.1 Research instrument 
The method of non-standardised questionnaire survey was chosen for the research [3]. The method 
was chosen in order to address as many respondents as possible, with regard to their anonymity, which 
should to some extent be reflected in the sincerity of their answers. The questionnaire consisted of 27 
items. The test items were divided into four areas: 

1 Personal characteristics in relation to financial literacy (A), 
2 Awareness of financial literacy teaching (B), 
3 Opinions on selected areas of financial literacy (C), 
4 Reflection on readiness and training of future teachers in the field of financial education (D). 

Polytomic items were multiple choice items (the respondents expressed the level of agreement with the 
given statement) and enumerated items (the respondents selected appropriate answers from multiple 
polytomic offerings). The whole questionnaire is provided in [6]. The obtained data were transferred to 
MS Excel and processed. Basic descriptive statistics were used.  

Given the focus of the paper, the following research questions were set: 

RQ1: How do future teachers subjectively perceive their level of financial literacy? 

RQ2: What is the level of awareness of teaching financial literacy at the 1st level of primary school for 
students of the 4th and 5th years of the programme of Teaching at the 1st Level of Primary School? 

RQ3: What is the reflection on the feeling of readiness to teach financial literacy at the 1st level of primary 
school for students of the 4th and 5th years of the programme of Teaching at the 1st Level of Primary 
School?  

2.2 Characteristics of the research sample 
75 students of the field of Teaching at the 1st Level of Primary School of the Faculty of Education of 
Palacký University in Olomouc took part in the FLPE research. Specifically, there were 35 students of 
the 4th year (i.e. 46.7 %) and 40 students of the 5th year (i.e. 53.3 %). We intentionally chose students 
of the last two years of study because they have already completed the specialised part of the study of 
mathematics, focus on the didactic aspects of mathematics education, and already have their own 
teaching experience. Within the identification part, we were interested in what type of secondary school 
the respondents had completed. The structure of the sample of respondents is shown in Table 1. 

Table 1 Characteristics of respondents by type of completed secondary school (n-frequency, r-relative frequency) 

 n r 

Grammar school 41 54.7 % 

Secondary pedagogical school 22 29.3 % 

Secondary school of economics 4 5.3 % 

Secondary medical (nursing) school 3 4.0 % 

Other 5 6.7 % 

3 RESULTS 

3.1 Subjectively perceived level of financial literacy of the respondents 
In the research, we were interested in how the respondents, future teachers, subjectively evaluated the 
level of their own financial literacy. Table 2 shows the respondents’ answers to the question of item 6 
(IT6): How would you rate your level of financial literacy? (In their response, the respondents rated the 
level on a five-point scale (1-5), with a score of 1 representing a high level of financial literacy.) 
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Figure 1 Level of financial literacy of respondents (subjective evaluation)  

Most of the students considered their level of financial literacy to be sufficient. Only 4 students (i.e. 5.3%) 
gave themselves the lowest possible grade of 5. The answers of the respondents did not depend on the 
type of school completed. 

3.2 Level of awareness about teaching financial literacy at the 1st level of 
primary school  

We were interested in how future teachers were aware of financial education at primary school. As part 
of the description of this area, we will take a closer look at the questionnaire items IT10, IT13, IT14. 

Item 10 (IT10) examined whether the respondents thought that financial education at primary school 
was compulsory or not. The respondents had the following answers to choose from: it is compulsory – 
it is not compulsory – I am not sure. The evaluation of the answers is shown in Figure 2.  

 
Figure 2 Financial education as a compulsory area of education 

Only 52.0% (i.e. 39) of the respondents gave the correct answer that financial education was compulsory 
in the Czech Republic. 24.0% of the respondents were not sure about the correct answer and 24.0% 
gave the wrong answer. The answers of the 5th-year students show a significantly higher success rate. 
Out of the total number of 39 correct answers, 5th-year students account for 66.7%.  

  

1 2 3 4 5
5th year 2,7% 25,3% 22,7% 2,7% 0,0%
4th year 1,3% 18,7% 14,7% 6,7% 5,3%
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4th year 16,0% 13,3% 17,3%
5th year 8,0% 10,7% 34,7%
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Item 13 (IT13) examined whether the respondents were acquainted with the existence of the binding 
document Standard for Financial Literacy. To the question posed: “Are there financial literacy standards 
for primary school?”, they selected from the answers of yes – no – I do not know. The evaluation of the 
answers is shown in Figure 3.  

 
Figure 3 Existence of a financial literacy standard  

It is startling that only 33.4% of the respondents gave the correct answer that there were binding 
standards for financial education in the Czech Republic. However, the relative frequencies of correct 
answers of 4th- and 5th-year students are balanced in this case (r4 = 31.4%, r5 = 35.0%). 16.0% of 
respondents denied the existence of a binding standard.  

3.3 Evaluation of selected areas of financial literacy  
The third area was knowledge of the content of financial education in primary school. Under item 14 
(IT14), we formulated 12 specific areas (A1-A12) of financial literacy. For each of the areas, the 
respondents were asked to indicate, on a four-point scale (yes – rather yes – rather no – no), whether 
or not the relevant skills should be among the pupil’s financial literacy at the end of the 5th grade.  

Selected areas: 

A1 The pupil can use cash. 

A2 The pupil can use cashless money. 
A3 The pupil is able to estimate and check the purchase price or the returned cash. 
A4 The pupil is able to compile a simple household budget. 
A5 The pupil is able to give examples of increasing income and reducing expenditure of the household. 
A6  The pupil is able to compare his or her needs and wishes with financial options. 
A7 The pupil can explain why to save money and give examples of how to save money. 
A8 The pupil can explain the risks of loans and explain in which case it is appropriate to borrow money. 
A9  The pupil can clarify the origin of debts and the need to pay them. 
A10 The pupil understands the issue of advertising and its impact on our shopping behaviour. 
A11 The pupil understands the basic concepts of finance (e.g. loan, interest, savings, bank). 
A12 The pupil knows some foreign currencies and their value. 

  

0,0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0%

I do not know

No

Yes

I do not know No Yes
4th year 20,0% 12,0% 14,7%
5th year 30,7% 4,0% 18,7%
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The evaluation of the responses is visually recorded in Figure 4. According to the respondents, all of the 
areas belong under the issue of financial literacy of a primary school pupil, but with varying degrees of 
agreement. More than 80 % consenting answers (“yes” and “rather yes”) were given for areas A1 
(100.0%), A3 (98.7%), A12 (97.7%), A6 (89.3%), A10 (88.0%), A7 (84.0%). The highest rate of 
completely positive answers was given for area A1 The pupil can use cash, where 93.3% of all 
respondents said yes. On the contrary, the areas that are perceived as the least important are A2 
(44.0%) and A5 (48.0%). Overall, the area that received the fewest purely positive answers of “yes” was 
A2 The pupil can use cashless money. We were surprised by this finding. We believe that future teachers 
have significantly underestimated the importance of this area and that they do not have a realistic idea 
of the number of pupils who already have experience with cashless payment. As part of the FLPE 
survey, we found out that an average of 28.0% of 5th-grade pupils currently had their own payment 
card. However, the frequencies are significantly influenced by the demographic factor. (When analysing 
the data, statistically significant differences between the city (town) and the village were noted.) We 
therefore believe that area A2 should receive more attention. 

 
Figure 4 Evaluation of selected areas of financial literacy 

Looking at the areas as a whole, the first 9 areas were taken directly from the Standard for Financial 
Education for Primary Schools, which was mentioned in the introduction to the paper. Based on the 
obtained data, it is clear that, although the respondents consider their own financial literacy to be 
sufficient, most future teachers are not very familiar with the issue of financial education. 

3.4 Reflections on the feeling of readiness to teach financial literacy 
In the last part of the questionnaire, we focused on the readiness of future teachers. We asked whether 
they had received information about financial education, or where this information came from, as well 
as whether they believed that this area should be part of the university training of future teachers, and 
whether they themselves were interested in further education in this area. Item 26 (IT26) was dedicated 
to readiness: Do you feel ready to teach financial literacy at primary school? The results are recorded 
in Figure 5. The chart shows that the majority, i.e. 49 (65.3%), of the students rather do not feel prepared 
for teaching financial literacy. 15 (20.0%) of the respondents feel completely unprepared (no) and only 
11 (14.7%) of the respondents feel rather prepared in this area. None of the respondents stated that 
they felt fully prepared. In the chart we can see the differences in the frequency of responses in the 
individual years of study, which differed quite significantly. 
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Figure 5 Reflections on the feeling of readiness to teach financial literacy 

The largest part of the respondents of the 4th year, i.e. 20 (57.1%), chose the option rather no, the 
second most numerous option, i.e. 13 (37.1%), was no, and only 2 respondents chose the answer of 
rather yes. In the 5th year, as in the 4th year, the most numerous answer was the option of rather no 
(29 respondents; 72.5%). However, the second most common answer in the 5th year was the option of 
rather yes, which was chosen by 9 (22.5%) of the students; the option no was chosen by only 2 students. 
A similar issue was also addressed by the Teachers’ Background study [6].  

Students do not feel prepared for financial education and the development of financial literacy. The 
results of the reflection correspond to the results given in Chapters 3.2 and 3.3. Students are aware that 
they lack a lot of information about the issue of financial education in primary school and financial 
education in general. We consider the great interest of students in supplementing this information in the 
form of workshops or optional subjects to be a very positive finding.  

4 CONCLUSIONS 
An analysis of the results concluded that students were aware of the significance of financial literacy 
and its inclusion from a young age. The teacher’s readiness to teach this subject is imperative. However, 
students do not feel sufficiently professionally prepared to teach financial literacy. Most would welcome 
the option to attend specialised courses. The conclusions found present an incentive for revision of the 
concept of professional preparation of future teachers. The issue of financial education should become 
a cross-cutting theme and should naturally be integrated into existing courses. 
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Abstract 
The paper deals with the issue of Czech prison staff training and professional enhancement in the times 
of pandemic. In the first part, the authors introduce initial training organized at the Czech Prison Service 
Academy. They compare the methods and strategies used generally with those gradually implemented 
since the Covid-19 outbreak. They give examples of practical innovative approaches but they also argue 
about the productivity and usefulness of certain measures taken considering the teachers´ work, internal 
operations at prisons and technical challenges. The second part is devoted to prison staff lifelong 
learning.  The authors present selected virtual lifelong programmes with the focus on international 
cooperation as a beneficial factor of continuous learning. They explain how international online activities 
may contribute to staff´s professional development. They analyse the efficiency of selected 
programmes, modules and activities and discuss their feasibility and values in the post-covid prison staff 
education. 

Keywords: Prison staff training, initial training, professional enhancement, lifelong learning, continuous 
learning, virtual programmes, international cooperation. 

1 INTRODUCTION 
The Prison Service of the Czech Republic under the authority of the Ministry of Justice of the Czech 
Republic belongs to the armed security forces. Unlike the Army, the Police or the Fire Rescue Brigade, 
the Prison Service carries out important social services in the form of treatment of prisoners and their 
rehabilitation with the aim to prevent their reoffending and restoring them to a law-abiding life. 

It is vital to add that services to the offenders sentenced to community sanctions and measures are 
provided by the Probation and Mediation Service of the Czech Republic, which is an independent 
agency under the authority of the Ministry of Justice. The Prison Service closely cooperates with the 
Probation and Mediation Service in the field of prisoners´ reintegration, but the agendas differ.  

The Czech Prison Service operates 35 prisons and remand prisons. Additionally, it runs a vocational 
training centre for prisoners, two prison hospitals, a staff training centre – the Academy, and three 
recreational facilities that also serve for staff meetings and seminars. The responsibilities of the Czech 
Prison Service are to ensure pre-trial detention and execution of sentence; to operate two forensic 
detention facilities; to maintain law and order in the buildings of courts and the Ministry of Justice; and 
to provide transfers of prisoners between prisons, to courts and to public hospitals.  

The prison population rate is described by the number of detainees per 100.000 citizens, which is 179. 
with the total number of prisoners 19.101 as of 31st March 2021. The population of the Czech Republic 
is about 10.700.000. 

The statistics of 31st March 2021 specify that the number of detainees serving a final sentence was 
17.577, the number of pre-trial detainees was 1.414 and the number of forensic detention “clients” was 
110. Detail numbers are also available, such as the number of female prisoners (1.566); juvenile 
offenders (61); and foreign prisoners (1.463). The prison density is an index of the overcrowding of the 
prison system (the ratio between total prison population and the total capacity of the prison facilities) 
which was 96,3 %.  

According to the law, the Czech prison staff is divided into two sub-categories: uniformed correctional 
officers and civilian staff members.   

Uniformed officers perform mainly security tasks, such as guarding or transferring of prisoners; they are 
guards in direct contact with prisoners, perimeter security officers, prevention officers or members of the 
K-9 units (dog-handlers). Additionally, to the uniformed correctional officers working in the prisons, 
judicial guards are a specific group of staff assigned to keep order and security in judicial premises. 
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Their number oscillates around 1.000. All prison governors and their first deputies also belong to the 
uniformed staff category.  

Civilian staff members include basically all treatment specialists – social workers, psychologists, 
pedagogues, educators and other staff in direct contact with prisoners, medical, administrative and 
support staff. The total number of employees was 11.347 as of 1st March 2021; out of these 7.115 are 
uniformed officers.  

The proportion of uniformed officers to civilian employees can be defined by the 2:1 ratio. Women 
represent a significant number of civilian staff (about 2.000); while the number of uniformed female 
officers is (about 800). 

Considering all of the staff members working only in prisons (including support staff), the ratio of inmates 
to staff members is constantly about 3 to 1.  

For the reference and comparison, SPACE I (Annual Penal Statistics of the Council of Europe) is 
recommended for use, which collects more specific data of different prison systems.   

For this paper, it is important to highlight that the Prison Service of the Czech Republic cooperates with 
other European prison systems.  Documents on bilateral cooperation with the Slovak, Polish, Hungarian, 
Romanian, Lithuanian and Lower Saxon prison services are in operation. In addition, Memorandum of 
Understanding has been sighed with the Texas University.  

The Prison Service of the Czech Republic is a member of The European Organisation of Prison and 
Correctional Services (EuroPris) and the International Corrections and Prisons Association (ICPA). 

Czech prison professionals and experts participate in international conferences and the Council of 
Europe meetings. Director General is invited to the Conference of Directors of Prison and Probation 
Services organized by the Council of Europe every year. In 2019, the Czech Prison Service hosted over 
60 professional delegations from abroad; and the prisons registered over 150 business trips abroad. [1]  

2 THE ACADEMY  
The organization of prison staff training in European countries, the duration of the education, the mixture 
between theory and practice, the use of mentoring and the approach to training and training methods 
vary widely. The system of education is related to the size of the country and the cultural differences. 

The Czech Prison Service Academy is the only prison staff training centre in the Czech Republic. It is 
located at the border with Poland and Germany.  

Unlike some other academies in Europe, the Czech Academy is not responsible for the recruitment of 
prison staff, this task is performed by the respective prisons. New employees spend a short time getting 
acquainted with the prison. They are working at prisons with their supervisors until the Academy 
announces the term of the initial training. The introductory period at prisons may take about 2 months. 

Apart from the initial training specified for the already described staff sub-categories, the Academy offers 
a variety of specialized courses for different target groups of professionals; organizes seminars and 
conferences; involves itself in historical penology research; and cooperates with foreign partner 
institutions.  

The school building was inaugurated in 2000 and the simulation building for practical training is going to 
be officially opened in 2021. The Academy runs two hostels in Stráž pod Ralskem and a detached unit 
of History and Documentation in Prague.  

The total number of Academy employees is 52; out of these employees 21 are teachers. With respect 
to the two staff sub-categories, there are 15 uniformed teachers; 4 uniformed top and middle managers 
and a specialist in education within the international cooperation. Three civilian researchers work in 
Prague; and 23 civilians form administrative and support staff. [2] 

2.1 Initial Training and the Challenges 
Initial training is generally divided into two main types of courses reflecting the Czech prison staff sub-
categories. Type A is designed for uniformed staff; both prison officers and judicial guards. Type B is 
subdivided into three different courses according to the target groups - one for treatment staff; one for 
medical staff; and the last one for support staff. The curricula differ to meet the set goals.  
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Type A course designed for the incoming uniformed staff is longer than Type B, because the cadets are 
trained in shooting, using means of restraint and other specific skills. It takes 13 weeks; whereas Type 
B course for the treatment staff lasts six weeks. Students are required to pass theoretical and practical 
tests and final examinations.  

Generally, over 1.000 new employees complete their initial training every year. In 2019, 22 initial course 
classes for the incoming uniformed staff and 7 classes for the incoming treatment staff were opened. 
Each class group consists of 24 students. 

Until March 2020, initial training was organized at the Academy premises in Stráž pod Ralskem. In order 
to prevent outbreak of Covid-19 in prison settings, the ongoing initial courses were disrupted in March 
2020. The students could not complete their training in the face-to-face form. It is important to point out 
that tens of cadets join the Prison Service every month. It is absolutely necessary to keep the initial 
training of the new uniformed staff going even during the Covid epidemic. However, a variety of 
unexpected challenges arose. [3]  

Similar to other European prison training centres, the Czech Academy implemented elements of blended 
learning, which is a combination of eLearning with traditional learning, in April 2020. A significant part of 
initial training was delegated to respective prisons. A number of hygienic measures were implemented. 
In order to protect the students, the total number of participants in one group was reduced to 15. Each 
group was composed of persons from certain region to avoid uncontrolled contact. This system was 
found to be functional in terms of the students’ transfers from their prisons to the Academy and back.  

During the summer of 2020, a face-to-face practical training, such as searches, shooting, self-defence 
techniques or using means of restraint was provided at the Academy. Organizing a practical training in 
the times of epidemic requires not only creativity, but also a huge portion of flexibility and a very good 
cooperation between the Academy and the prisons. The training was reduced to five days. As teaching 
aids, tools and didactic materials, including guns, are considered possible source of the virus transfer, 
the teachers came up with some initiatives. To avoid personal contact between the students during the 
practical training sessions of searching techniques and the application of restraining devices, the 
Academy bought 10 dummies. Special dummies or manikins are commonly used in the first aid training 
lessons. But these were different. New male and female dummies were clothed in prisoner uniforms 
including rubber gloves.  Even though they had not been made for such purposes, they appeared to 
function well. This innovative approach was positively viewed by the Czech mass media that visited the 
Academy in June 2020. [4] 

In September 2020, all face-to-face classes were cancelled. The most urgent problems the Academy 
had to solve in connection with the Covid-19 outbreak were the lack of IT technology and the teachers´ 
IT skills insufficiency.  

The three computer classrooms at the Academy could not be shared during the pandemic for hygienic 
reasons. Each teacher has a computer in the office, but in March 2020, the Academy had only one set 
of a camera and earphones at disposal. However, it had not been used by that time. In April, three video-
conference kits for the total price of 680 EUR were purchased.  

Similar organizational measures had to be taken in all prisons as they were not equipped with sufficient 
IT technology. Suitable rooms for remote learning were not available in most of the prison facilities and 
there were students without reliable internet access that struggled to participate in online learning.  

Gradually with the help of IT specialists, teachers became more familiar with the Skype for Business, 
the only platform licenced at Czech prison facilities, videoconferencing, Cloud Storage, Microsoft 
SharePoint, internal web portal and other applications for eCommunication.  

Another problem that had to be solved urgently at the beginning of the crisis was students´ assessment. 
To assess the students´ theoretical knowledge, new sets of mid-term tests and quizzes have been 
designed. Students received access to the on-line mid-term tests for a certain time period. They had a 
maximum of 40 minutes to complete test for each subject. After the deadline, the access was denied. 
The mid-term tests were assessed by the teachers; and the results were sent to the students. Those 
who failed the test had the opportunity to retake it.  It may be argued that students can collaborate while 
doing their written tests, because this cannot be controlled. However, the final oral examination on Skype 
for Business always reveals the student´s knowledge and his/her preparedness to the practical 
implementation.  

As a rule, the final examination of new prison staff consists of two parts: the final written test and the 
practical examination. Since the Covid-19 pandemic, standardized online tests have been implemented. 
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Practical exams could not be organized. However, online oral examinations covering detailed 
explanations and descriptions of the required skills and case studies proved adequate in the time of 
crisis.  

The organization of remote teaching and final testing is highly difficult to deal with. Schedules must be 
designed and sent to the respective prisons in advance. Three-member-examination committees must 
be formed by the teachers – specialists in different fields. Each oral examination involves an introduction; 
selection of the task number; sending the task/questions to the student; printing; the student´s 
preparation (20 minutes); and the examination performance. The total time for one examination process 
is about 40 minutes. There are more students attending the online examination, each in a different 
examination stage, in case they represent the same prison. A commissioned prison staff member, 
usually the head of the penitentiary department, is observing the group of students in the room, in order 
to prevent cheating and to help solve technical problems that may arise. The feedback and results are 
given to the students immediately after the examination committee have made their decision. 
Certificates, on the basis of which independent work/service is allowed, are sent to the respective 
prisons by post.  

It should be recognized that with the limited number of teachers – specialists, mainly in case of their 
absence due to Covid-19 infection or quarantine, it is extremely challenging to plan and to organize 
online examinations held for four successive work days every month; and at the same time to ensure 
professional and effective remote synchronous teaching.  

Organizational challenges faced by the prison managers should also be taken into consideration. At 
some prisons, students are expected to perform all the duties of regular staff and have hardly any time 
to devote to their study at work. They work on shifts and in a new setting, while observing strict epidemic 
measures. They must feel overwhelmed, tired and stressed especially if their families live in difficult 
circumstances. This fact is not in compliance with the appropriate training and learning conditions.  

To ensure that the new prison staff members – especially uniformed officers - acquire a sufficient level 
of knowledge and skills is a serious challenge. It requires quality emergency remote system of education 
including new technology skills, new methods, new strategies and new teaching aids/materials. 
However, the speed of the transition from traditional teaching to remote teaching is unprecedented and 
staggering. In such a crisis situation, no research can be conducted efficiently. The debate circles 
around the quality of the teaching and learning, and how the prison officers that receive their training 
during the Covid-19 pandemic can carry out their service maintaining high standards of treatment of 
prisoners facilitating reintegration. Can emergency remote education substitute for traditional face-to-
face staff training?  

To master the specifics of remote teaching is not a fast and easy process, and especially the older 
teachers find it stressful. It needs research studies, models, standards and evaluation criteria focused 
on quality online teaching and online course design. Once these needs are fulfilled, effective and 
planned online education may be developed and implemented. The major disadvantages of remote 
education according to the teachers are the absence of social contact; impossibility of individual 
approach application; the lack of professional practical training guaranteed by the Academy; technical 
restrictions and disturbances; frequent changes in planning; and last but not least the aspects of 
dramatic change of the teacher´s duties. Professional prison staff training in the online form is perceived 
as a weak option. It is accepted that online format can be implemented in initial training but only as 
complementary aid, not as the only or the primary part of the initial course. However, this still requires 
relevant training of teachers, appropriate technical equipment, adequate conditions and wise and 
supportive politics. [4] 

2.2 Specialized courses within life-long learning 
Apart from the initial training, the Czech Prison Service Academy offers a variety of courses and 
seminars for specific groups of prison practitioners every year. To illustrate the programme offer, it 
includes specialized courses for psychologists; social-psychological training; complementary courses 
on pedagogy; courses on mediation techniques for social workers; courses focused on procedures of 
security checks at entrances to the prison facilities and judicial buildings;  English language training for 
penitentiary practice or workshops on communication with Polish colleagues, to name just a few 
examples.  

During the Covid-19 pandemic, a certain number of compulsory life-long learning programmes have to 
be carried on, such as pedagogy studies; seminars for social workers; EU project on staff enhancement 
that involve communication with foreign inmates or training skills; or occupational safety and health 
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seminar for employees responsible for this specialty. Most have been held in the form of distance 
learning, some have been run at the Academy. [5] 

2.3 Prison staff education within international cooperation 
In this paper, selected educational activities implemented on the basis of international cooperation are 
presented. The Czech Prison Service Academy has been a member of the European Penitentiary 
Training Academies Network (EPTA) since 2016. EPTA is a public professional organization of 
European interest, with no legal personality that was established in 2010. The mission of the network is 
to enable cooperation between the European penitentiary staff training institutions with the purpose of 
raising the quality of the penitentiary staff training of the member countries to a level that provides for a 
high level of professionalism of penitentiary staff. The EPTA network commits to, supports and promotes 
the Council of Europe guidelines regarding recruitment, selection, education, training and professional 
development of prison and probation staff. https://www.epta.info/ 

The Academy is involved and takes part in the activities and events organized by the Council of Europe, 
EuroPris https://www.europris.org/ and other foreign prison staff training centres.  

On the basis of bilateral documents of cooperation, the Czech Prison Service Academy closely 
cooperates with partner institutions in Slovakia, Poland, France, Lower Saxony, Latvia, Lithuania and 
Romania. Reciprocal study visits are considered a meaningful part of staff´s professional enhancement. 
Learning about and comparing foreign penitentiary systems and prison staff training systems is inspiring 
and specific aspects can be implemented into the Czech practice. [6] 

2.4 Participation in international events organized during the pandemic 
The Covid-19 pandemic affected international cooperation. All planned international activities were 
cancelled.  Communication with foreign partners was kept via emails and updated information about the 
situation and the measures taken was shared. Slowly it became obvious that certain modifications must 
be considered. [7] 

In September 2020, EPTA under the presidency of the Slovak General Directorate of the Prison and 
Court Guard Corps decided to organize the annual EPTA conference on Webex platform.  

Since then, the Academy teachers and selected prison professionals with sufficient level of 
communicative English have been invited and taken part in a number of international online 
conferences, seminars and workshops. To demonstrate the variety of the online events, the list of the 
online events is presented in this paper: Stress Management and Resilience Program for Key Workers 
in the COVID-19 response (on ZOOM platform) https://www.iahv-peace.org/; Integrated Community, 
Probation and Prison Services Radicalisation Prevention Approach INTEGRA (on ZOOM platform) 
https://www.integra-project.org/; European Seminar on Professional Ethics and Deontology (on KUDO 
platform) https://www.epta.info/topics/deontology_ethics/; Conference “Three Decades of Crime and 
Criminal Justice Statistics in Europe” (on KUDO platform) https://www.coe.int/en/web/prison/eu/council-
of-europe-project; EPTA's Online Event: Leadership & Management (on ZOOM platform)  
https://www.epta.info/blog-post/eptas-online-event-leadership-management/; "Prevention of the alcohol 
problems in the penitentiary system" organized by Academy of Justice in Warsaw, Poland, (on Microsoft 
Teams platform).  

The experience with participation in online international events is strategically vital because it fosters 
the will to participate and organize similar events; it proves the capability to use different platforms for 
remote meetings; it allows comparing of various styles, methods, type of agendas and other aspects for 
further implementation; and, of course, it offers exchange of information and good practice. 

2.5 The Czech Prison Service Academy as an organizer of bilateral virtual 
meetings 

An example of bilateral virtual meeting was initiated by the Slovak partners in March 2021. They asked 
for information about the current situation and the implementation of effective measures that could be 
used in initial training programmes in the post-covid times. The Slovak interest in novel approaches 
indicates that the Czech Prison Service Academy is viewed as a modern institution operating in the field 
of international penitentiary staff training. The Slovak partners took the advantage of gained information 
as inspiration for their prison staff training system development. Moreover, they may use it in the 
meetings of experts organized by EPTA. This way the Czech experience and good practice will not only 
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be a source for improvement of the educational system of the cross-border partner, but it can be 
disseminated throughout Europe.  

The agenda of Lithuanian – Czech meeting that took place in April 2021 on the platform of Skype for 
Business, which can be decidedly considered innovative. The Training Centre of the Prison Department 
under the Ministry of Justice of the Republic of Lithuania and the Czech Prison Service Academy have 
been in touch for over a year. However, the communication was primarily maintained via emails. The 
representatives of the institutions have not had the opportunity to meet face-to-face. To create the 
opportunity to organize exchange study visits, it is necessary to sign a bilateral document on 
cooperation. Due to the pandemic, the directors of the institutions agreed to meet virtually, in order to 
officially express their will to cooperate. During the virtual meeting, they introduced their institutions, 
discussed the aims and the possible forms of cooperation and signed the Memorandum of 
Understanding. This official statement will allow the staff to take part in mutual events in the post-covid 
times.  

2.6 Professional language training 
The Czech Prison Service Academy has been known for its unique system of English language training 
for a few years. The results of the training were internationally presented for the first time at the EPTA 
Conference held in Poland in 2016.  

A pilot module of a professional English course for two mixed groups of prison professionals was 
implemented at the Academy in 2015. The target group were prison staff members that, except for their 
daily duties, assisted with preparation and organization of study visits of foreign prison professionals 
and other international events held in their respective prisons. The participants´ entrance language level 
ranged from elementary to intermediate. Half of them were false beginners. The reason why such a 
module was implemented was that some Czech prisons organized over 10 meetings with foreign 
partners a year. Participants needed a course, where they would acquire the skills they could instantly 
use in their penitentiary practice.  At the same time, the course offered participants a good general base 
to enter international professional field. 

The pilot module covered 5 topics that were spread into 10 meetings; two meetings were devoted to 
each topic. In the introductory meeting, the topic was outlined while during the subsequent meeting, the 
participants practised the topic through interactive activities, role plays, situation models, creation of 
presentations and used also other methods. Each meeting was 4 days long and comprised about 30 
lessons (45 minutes each). The lessons were not determined by the time, but by the „sub-topics“,   and 
their specific goals. 

A manual was developed, but it forms just a frame of the module. The module is adaptable for different 
groups´ professional needs with the view on the European situation reflecting international penitentiary 
language development. The manual can be tailored and updated. 

After 10 meetings, an examination week was organized.  Thirteen participants undertook practical oral 
exams during three full working days.  Most individual exams took between 30 – 45 minutes reflecting 
the students´ communication skills. But there were two longer exams, as they were held in the real 
environment of the prison facilities. The Academy invited internationally active professionals from abroad 
to assess skills and knowledge of the course participants. After each individual exam, a detailed 
feedback was given to the participant. The working language during the whole examination week was 
English.  

Professional English communication skills were assessed in the following areas: Presentation of the 
person´s organizational unit; providing relevant information about the selected parts of prison; 
presentation of the basic facts about the Prison Service of the Czech Republic to foreigners; 

Skills to professionally prepare a working visit for foreign professionals in the prison (including email 
communication, preparation of relevant materials etc.) and skills to organize a working visit for foreign 
professionals. 

The analyses revealed that out of 13 successful course graduates, nine were ready to take part in 
international meetings if the theme reflected their particular field of profession. The other four were 
prepared to assist with the delegations only, which was in fact the primary objective of the course. 

Since then, a number of English courses and seminars for penitentiary practice have been run at the 
Czech Prison Service Academy. The goals of specific modules vary from those focused on effective 
communication in international professional settings to seminars devoted to the development of 
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presentation skill covering a certain professional topic. A considerable percentage from the English 
language training modules has been opened to foreign prison professional either as participants or as 
co-facilitators.   

2.7 Professional language training organized during the pandemic 
To maintain and improve the prison staff´s language competences gained in the courses and seminars 
organized by the Czech Prison Service Academy, another unique European project has been invented 
and put in practice.   

The Czech Prison Service Academy launched a series of international English webinars. On the basis 
of bilateral documents on cooperation the Academy has concluded, the foreign experts have agreed to 
give their lectures and facilitate the discussions gratis.  

The first webinar on Skype for Business platform was held in March 2021.  The main topic was PRISON 
LEADERSHIP and the facilitator was the Director General of the National Prison Administration of 
Romania. The webinar programme was divided into two main parts. A lecture activating the participants´ 
listening skills followed by questions to improve their grammar and a case study serving as reading 
comprehension followed by a discussion focused on the participants´ communicative proficiency. The 
target group were prison managers, heads of departments, treatment specialists and other prison 
officers that found the topic useful for their penitentiary practice. The participants represented the Czech 
and the Slovak prison systems. 

After this successful webinar, the Czech participants asked for one more pilot webinar to discover if they 
themselves are ready to facilitate the international English training. The webinar was facilitated by the 
Prison Director Tomáš Kubín and Psychologist and Press Speaker of Odolov Prison Gabriela Šafářová 
on 28th April. The main topic was COVID-19 IN PRISON. Twelve professionals representing the prison 
systems of the Czech Republic, Slovakia and Latvia provided information about the pandemic situation 
and presented the most effective and innovative measures taken.  A vivid discussion followed.   

The Czech professionals have proved that they can take the role of experts in the future webinars 
organized within the language training programme.   

The participants´ feedback has confirmed the fact that in order to keep the communication skills in 
English active, international webinars are the only possible effective form of training. The Czech Prison 
Service Academy offers the opportunity to practice professional English online at the same time creating 
the platform for international exchange of information and good practice. The participants agree that 
face-to-face meeting would be much more efficient and pleasant. However, virtual language 
programmes may become a complementary part to the traditional English courses in the post-covid 
times. [8] 

3 CONCLUSION 
There is no doubt that the Covid-19 pandemic has affected and will affect all kinds and levels of 
educational systems worldwide. Prison staff training of any penitentiary administration presents no 
exception. The Czech Prison Service Academy, as the only professional institution providing education 
and training to prison staff in the Czech Republic, is facing challenges that had not been anticipated 
before the pandemic outbreak. The measures, innovative strategies and novel approaches implemented 
in the Czech prison staff training, both initial and life-long, should continue to be explored, assessed and 
improved. However, it seems that specific elements can be used in the future either in the same way 
and for the same reasons as they were applied during the pandemic, or they can be implemented as a 
partial component in the traditional teaching. The question remains if the training system and training 
programmes can hold the line after the pandemic is over or if the changes will be so significant that we 
cannot speak of “traditional” systems anymore.  

In some aspects, the pandemic has brought new opportunities, inspired new ideas, forced the authorities 
to purchase new technology and equipment and made the Academy teachers learn new skills to deliver 
lessons online. This suggests a concept of sustainable development.  

It is obvious that digitalisation of educational process can never be reversed. It will never get the shape 
it had had before the Covid-19 pandemic. Online forms of theoretical lessons, mainly introductions to 
the selected subjects such as psychology, pedagogy or professional ethics, and lectures in general will 
most likely be implemented in the future concept. Using a variety of platforms to share materials and 
students´ testing has been proved useful with regard to time and money savings. Study texts will be 
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available to the students at any time according to their needs. Text books will never be printed again. 
They will all be in stock in the e-form. In the pre-covid times, text books had to be printed quite often to 
reflect the legal amendments, new rules and updated implementations. This required not only a financial 
input, but also a considerable charge on behalf of the teachers responsible for the textbooks updates 
and on other Academy staff involved in the support activities, such as purchasing and printing.  

Modern technology – computer appliances and headsets - is indisputably an essential component of 
future teaching and learning. Teachers must be equipped properly to prepare and deliver their lessons. 
Appropriate technical conditions for students´ learning are principal. At the moment, the Czech Prison 
Service Academy has two small PC classrooms – each for a group of 24 students, and a large PC 
classroom that can be divided into two parts by a special curtain if needed. In the future, more rooms 
equipped with computers may be required for new strategies of implementation. However, a good base 
has been established thanks to the pandemic.  

Having mentioned the learning/working conditions, the measures taken by the Czech Government and 
the Ministry of Health of the Czech Republic have also had an impact on the educational and training 
processes. The Czech Prison Service Academy responded to the sanitary-epidemiological regulations, 
rules and instructions with a number of arrangements. Some of them will definitely become a vital part 
of the post-covid training. The example of dummies used to practise specific skills has been presented 
in this paper. The usefulness and effectivity of other arrangements will be tested and assessed 
subsequently. Some will probably be ready for instant use in case of an emergency. This concerns 
especially the organization and operation processes, such as accommodation of students or creation of 
smaller groups of students with respect to the regions of their workplaces. 

A crucial aspect, the pandemic revealed, is the utmost demand on effective communication between 
the Prison Service Academy and the prison facilities. Prison staff attending any type of course, initial or 
within life-long education, must receive full, appropriate and timely information including possible study 
material. To pass a course successfully, participants must be guaranteed adequate conditions, such as 
a study room equipped with computers or time to log-in and study. New prison staff, especially the 
uniformed officers, should have mentors during their probationary period.  And again, the mentors 
should cooperate with the Academy teachers efficiently.  

Never before the pandemic, had the Academy teachers come up with so many initiatives. Crisis always 
induces people´s responsiveness, creativity and original ideas. Encouraged by the institution´s 
managers, the teachers do their best to overcome challenges and problems and find the best solutions 
to perform their tasks and achieve the set goals.  

A unique initiative of introducing a series of international English webinars in the Czech prison staff 
professional enhancement activities has been presented in this paper. International cooperation in the 
field of prison staff enhancement is a vital element often mentioned in international documents and 
highlighted at international conferences. Most prison administrations in Europe declare they understand 
the importance of exchanging information and sharing good practices. However, prison service 
academies never or rarely organize study visits of prison staff. Such international experience is very 
limited to the prison staff and is usually offered to managers or experts. The reason why the need to get 
engaged in international activities is not saturated is generally financial. Prison administrations or their 
staff training centres have to carry out or become partners in international projects, in order to receive 
funding for a few selected professionals to get the opportunity to visit prisons abroad and to talk to their 
colleagues. The situation in the Czech Prison Academy is different. Bilateral agreements on cooperation 
or memorandums of understanding set up reasonable conditions including optimum financial aspects 
for mutual visits. Generally, the parties of the agreements invite each other to conferences, seminars 
and exchange study visits on the basis of reciprocity. This means that every year, a sending party selects 
the members of the delegation and pays for the international transportation, while a hosting party 
prepares a professional programme and provides accommodation and catering for the delegation. The 
number of the persons/days is kept in the following year, when the parties exchange their roles. This 
special system allows the Czech prison and Academy staff to meet their colleagues from abroad to 
discuss their fields of professional interest. Such a system may be recommended worldwide as effective, 
relatively simple and at low cost. [9] 

Nevertheless, a number of challenges and unexpected issues have been emerging and will occur in the 
future. Except from new technology, modern teaching aid, textbooks and other adaptable 
teaching/learning materials, new programmes, methods and approaches are - and definitely will be – 
created.  
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What should be taken in consideration is the psychological matter. Stereotypes are strong obstacles 
that may create threat or dense atmosphere in the workplace. Older teachers and rigid personalities 
with stereotypical tendencies may not be able to cope with the new post-covid situation and related 
demands. New trends may require new staff with modern thinking and various types of professional 
skills, such as analytical, managerial, organizational, communication and language skills, to list just a 
few examples.  

Mistakes and misunderstandings must be presumed. Inaccurate or wrong actions may take place, but 
these should be considered as part of a learning process. Misleading and misconduct can never be 
accepted. But experimental approaches and experimental procedures will have to be entertained. 
Mistakes and misconceptions need to be analysed on the basis of experience, needs, ideas conveyed 
by the prison governors, and new concepts initiated and formulated by the Czech Prison Service 
Administration.  

In the future, the system of Czech prison staff training and education will have to be optimized. Specific 
research studies are needed and will be conducted to assess the efficiency of selected programmes, 
modules and activities.  A variety of aspects will be the subjects of in-depth and thorough analysis.  The 
need of interdisciplinary and joined research will be discussed. Qualitative and quantitative research will 
reveal the current state of the Czech prison staff educational system and suggest additional and effective 
improvement and modernization. [10] 

At present, the discussions on the feasibility of the already implemented measures for their integration 
in the post-covid system of prison staff education are ongoing. With this regard, the Czech Prison 
Service Academy, both as an educational institution and individual staff members can be considered a 
“learning” organization. And learning as a process started with the Covid-19 pandemic will certainly 
prove for the Czech Prison Service Academy beneficial. 
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Abstract 
The study examines the rhetorical structure of introductions in research papers written in the English 
language by native English speakers and non-native (Russian) English-speaking writers. Drawing 
evidence from 80 research papers randomly selected from top-tier Russian and Anglophone journals in 
Engineering, Computer Science, Mathematics, and Physics, it examines the textual organization strategies 
employed by native and non-native (Russian) STEM writers based on Swales’ create-a-research-space 
(CARS) model. Findings show that Russian non-native authors make use of considerably fewer strategies 
than native English writers. The present study seeks to inform writing teachers of the rhetorical styles 
preferred in the international scientific community so that they could advise second language students 
pursuing doctoral degrees at technical universities. Employing a particular rhetorical structure of the 
research paper introduction is considered as one of the helpful ways to enhance scientific second language 
writing. 

Keywords: STEM, academic writing, genre pedagogy, Create a Research Space (CARS) model, 
research paper, rhetorical structure. 

1 INTRODUCTION  
Research paper introductions are generally known as challenging and troublesome for novice STEM 
writers, not only in terms of language skills like vocabulary and grammar but mainly because of poor 
learning background in metalinguistic skills such as focus and rhetorical structure. Following a certain 
rhetorical structure of the introduction adopted in the international scientific community helps keep the 
focus of the paper and create a text that is clear and understandable to international readers. Research 
paper introductions generally follow a particular organizational pattern, which is known as the create-a-
research-space (CARS) model [1, 2]. The CARS model comprises three moves: (1) establishing a 
research territory, (2) establishing a niche, and (3) occupying the niche. These moves include several 
steps: claiming centrality, making generalizations, and presenting literature review in Move 1; counter-
claiming/indicating a gap/question raising/adding to what is known, and presenting positive justification in 
Move 2; announcing the study descriptively/purposively, presenting research questions/hypotheses, 
clarifying definitions, summarizing methods, announcing principal outcomes, stating the value of the 
research, and outlining the structure of the paper in Move 3. Three of these steps are obligatory: literature 
review in Move 1, gap indication in the literature in Move 2, and purpose/subject announcement in Move 
3. The rest of the steps are optional or probable in some scientific fields.  
Following the CARS model, numerous studies have dealt with the rhetorical structure of introductions of 
research papers across various disciplines in STEM: Engineering, Natural and Medical Sciences [3], Civil 
Engineering [4], Chemistry [5], Conservation Biology and Wildlife Behavior [6]. Variations in the structures 
of research paper introductions have also been extensively studied across languages, such as Spanish 
[7], Portuguese [8], Chinese [9], Korean [10], Indonesian [3], Persian [11]. In Russia, these topics are fairly 
new. The prime focus of research, to date, has been on challenges Russian authors face in research 
writing. Thus, the lack of a balanced syllabus and well-developed technologies in teaching scientific writing 
is explained to determine poor learning background in writing skills, including text arrangement [12]. 
However, little attention has been paid to the specific way Russian authors usually write research paper 
introductions and how they differ from conventions accepted in English-speaking international journals. 
The purpose of the present study is to explore the textual organization of research paper introductions in 
four scientific fields, such as Engineering, Mathematics, Computer Science, and Physics, which were 
written by native and non-native (Russian) speakers of English. The paper focuses on the main features 
specific to research paper introductions in these subject areas and considers the strategies employed by 
both native and non-native (Russian) authors in top-tier Anglophone and Russian journals. We believe 
that by making second language students aware of the structural specificity of research papers in 
compliance with conventions of the international scientific community it is possible to enhance their 
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understanding of the essential role of rhetorical tools in STEM and improve their scientific writing skills in 
general.  

2 METHODOLOGY 
The material for the study was drawn from 18 top-tier journals in Engineering, Mathematics, Computer 
Science, and Physics, which were published in the Russian Federation and the United States in 2021, and 
whose language of publication was English. The journals were selected using the ranking system on 
scimagojr.com, which allowed categorizing the journals in terms of their location and area (or discipline). 
In order to explore the current rhetorical structure of research article introductions that were easy to 
download, only open-access journals were considered. Preference was given to highly rated journals with 
quartiles 1 and 2 (Q1-Q2). From these journals, we randomly selected papers written in the English 
language by both native and non-native (Russian) authors. Overall, we selected 80 introductions to 
research papers generated in English by native and non-native research writers. These papers were 
further divided into two main corpora. The native corpus comprised 40 samples of introductions in research 
papers in Engineering, Mathematics, Computer Science, and Physics, which were written by native 
English speakers from the UK, the USA, Canada, Australia, and New Zealand, and which were published 
in highly ranked open-access journals located in the United States of America in 2021. The Anglophone 
journals selected for the study are listed in Table 1. 

Table 1. Native corpus. 

Subject area Journal Quartile Number of samples 

Engineering 
Nano-Micro Letters Q1 1 

Journal of Machine Learning Research Q1 7 

IEEE Photonics Journal Q1 2 

Mathematics 
Electronic Journal of Probability Q1 4 

New York Journal of Mathematics Q1 6 

Computer 
Science 

Journal of Artificial Intelligence Research Q1 7 
Journal of Cloud Computing Q2 3 

Physics 
Optica Q1 4 

Communications Physics Q1 4 

Physical Review Accelerators and Beams Q1 2 

The non-native corpus contained 40 samples of research paper introductions written in English by non-native 
(Russian) authors and published in the year 2021 in highly ranked Russian journals in the same four subject 
areas. As there were no open-access Russian journals belonging to Quartile 1 in the areas under 
consideration, Q3 journals were also taken into account. Table 2 below lists the open-access journals located 
in the Russian Federation, which were used as sources of material for qualitative textual analysis. 

Table 2. Non-native corpus. 

Subject area Journal Quartile Number of samples 
Engineering Magazine of Civil Engineering Q2 10 
Mathematics Problemy Analiza – Issues of Analysis Q3 4 

Vestnik Udmurtskogo Universiteta: Matematika, 
Mekhanika, Komp’yuternye Nauki 

Q3 2 

Siberian Electronic Mathematical Reports Q3 4 
Computer Science Computer Research and Modeling Q3 5 

Supercomputing Frontiers and Innovations Q3 5 
Physics Reviews on Advanced Materials Science Q2 1 

Journal of Siberian Federal University. 
Mathematics & Physics 

Q3 9 
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We examined the textual organization strategies employed by native and non-native (Russian) STEM 
authors in introductions to research papers following Swales’ create-a-research-space (CARS) model 
[1]. The units of qualitative analysis were individual sentences; the classification into moves and steps 
was based on linguistic (grammatical, lexical) features that indicate the use of a particular move or step 
as suggested by Swales [2]. For instance, concerning grammatical signals, gaps in the second move 
were frequently indicated through negation (“have not been carefully analyzed”; “that do not satisfy the 
formula”; “no studies to date have directly reported”; “have not been as successful in”), while descriptive 
or purposive announcements of the present research in the third move were most commonly made by 
using personal pronouns (“we focus on”; “we seek to address”; “we explore”; “we aim to study”). Lexical 
signals were often quite straightforward, for example when claiming centrality (“has played a prominent 
role”; “have been the focal point of significant research interest”; “is of central importance”), announcing 
the main findings (“The main results are summarized as follows”; “Our experiments show that”), or 
outlining the structure of the paper (“The paper is organized as follows”; “The rest of the article is laid 
out as follows”). The occurrence of moves and steps in research paper introductions in Engineering, 
Mathematics, Computer Science, and Physics was analyzed to identify the overall pattern in the areas 
under consideration and check if the moves/steps follow the CARS model. In the final stage of the study, 
we compared the occurrence and diversity of moves and steps in research paper introductions in the 
non-native (Russian) corpus to those of the native corpus.  

3 RESULTS 
Table 3 summarizes the data on the number of moves and steps in research paper introductions in the 
native (NC) and non-native corpus (NNC) in four subject areas under consideration. The figures in each 
column indicate how many times the moves and steps of the CARS model occur within the native and 
non-native corpus in the four areas. The moves and steps are numbered consecutively, the first digit 
denoting the number of the move and the second one denoting the number of the step within each of 
the three moves. The four variations of Step 1 in Move 2 are labelled with letters a-d. The column ‘Mean’ 
shows the mean number of occurrences made within the native and non-native corpora as related to a 
particular move and step in the CARS model. The row ‘Total’ demonstrates the overall number of 
occurrences in each of the two corpora relating to all the four subject areas.  

Table 3. Frequency of moves in introductions across the native (NC) and non-native corpus (NNC). 

Move. 
Step 

Engineering Mathematics Comp.Science Physics Mean 
NC NNC NC NNC NC NNC NC NNC NC NNC 

1.1 5 4 2 4 9 7 6 2 5,5 4,25 
1.2 7  5 4 3 4 5 6 7 5,25 5 
1.3 10 10 10 8 10 4 10 8 10 7,5 
2.1a 1 0 0 0 0 0 1 0 0,5 0 
2.1b 7 7 7 4 5 4 8 6 6,75 5,25 
2.1c 1 0 0 0 3 0 1 0 1,25 0 
2.1d 1 0 3 1 2 1 0 2 1,5 1 
2.2 5 0 8 2 9 1 8 1 7,5 1 
3.1 10 10 10 8 10 7 10 8 10 8,25 
3.2 0 0 0 0 0 0 0 0 0 0 
3.3 5 0 10 5 2 0 0 0 4,25 1,25 
3.4 1 0 4 0 2 1 3 2 2,5 0,75 
3.5 8 2 10 3 9 1 7 1 8,5 1,75 
3.6 5 0 4 0 5 0 3 0 4,25 0 
3.7 7 0 6 3 8 4 4 0 6,25 1,75 

Total 73 38 78 41 78 35 67 37 74 37,75 

The results of the qualitative analysis show that research paper introductions in Engineering, 
Mathematics, Computer Science, and Physics generally follow the move-step structure of Swales’ 
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CARS model, with the only exception of Step 2 in Move 3 (i.e., presenting research questions or 
hypotheses). Interestingly, none of the 80 papers randomly selected for the study contained a list of 
research questions or hypotheses, which seems to be a specific feature of the rhetoric in STEM writing 
as a whole. Moreover, the share of methodology summaries and value statements in Move 3 is rather 
low in all the four subject areas, whereas the proportion of centrality claims and generalizations in Move 
1 is significant. Among the four variations in Move 2 Step 1, gap indications are the most widely used in 
STEM writing. What stands out in the table is the high percentage of definitional clarifications in 
introductions related to Mathematics. This feature seems to be typical of the subject area in both corpora, 
as most introductions in the field of Mathematics contain numerous descriptions of definitions, theorems, 
notations, and conventions.  

At the same time, the comparative analysis of the occurrences of moves and steps in research paper 
introductions written by native and non-native (Russian) authors suggests that there are some cultural 
differences between the native and non-native corpora. As can be seen from Table 3, all the papers in 
the native corpus follow the obligatory steps, namely: Move 1 Step 2 (reviewing previous research in 
the area), Move 2 Step 1 (establishing a niche through indicating a gap in the previous research or 
adding to what is known), and Move 3 Step 2 (announcing the present research descriptively and/or 
purposively). It should be noted that 100% of occurrences of Move 2 Step 1 in the native corpus are 
distributed between the four variations of the step, the most commonly employed strategy is to establish 
a niche through the indication of a gap (by an average of 67,5%). In contrast, the introductions in the 
non-native (Russian) corpus tend to be less diverse in terms of the strategies used by the authors. Out 
of 40 research paper introductions written in English by Russian authors and published in Russian highly 
rated journals, only four present positive justification (as compared to 30 in the native corpus), five 
provide definitional clarifications (as compared to 17 in the native corpus), seven announce the principal 
findings (as opposed to 33 in the native corpus), and seven outline the structure of the paper (as 
opposed to 25 in the native corpus). In none of the 40 non-native papers, the value of the research is 
stated, while this step is observed in almost half of the native papers. Furthermore, not all the papers in 
the non-native corpus follow the obligatory steps in the CARS model: 15 out of 40 non-native papers do 
not establish a niche; literature review on the topic is not provided in 10 non-native papers; the purpose 
or the subject of the research is not articulated in 7 papers written by non-native authors.  

These findings suggest that the rhetorical organization of research paper introductions drawing on the 
CARS model is conventional in highly ranked US-based journals in STEM. This could appear 
challenging for non-native authors to submit their papers to top-tier Anglophone journals where to follow 
three obligatory and other optional steps is of great significance. Even more important in this respect is 
to pay special attention to lexical elements used in research paper introductions to signal various steps 
in the CARS model since a considerable disparity in lexical preferences is at times observed between 
the native and non-native corpora. This is especially true for such essential steps as claiming centrality, 
indicating a gap, and announcing the present research descriptively. In fact, in Russian academic 
discourse it is conventional to explicitly write about the relevance and novelty of the present study, i.e. 
to directly use the words “relevance” and “novelty” in research paper introductions. Thus, it is not 
surprising that the non-native corpus contains calques from the Russian language, such as “The 
relevance of research is due to the fact that…”, “The relevance of the proposed study lies in the need 
to…”, “The problem is particularly acute in…”. In contrast, to show relevance native texts are normally 
built around such elements as “recent” (“a recent line of work”, “a number of recent papers”, “recent 
progress in”, “in recent years”, “in the last decades”, “over the past decades”), “many” or “a number of” 
(“most recent work has proposed”, “has profoundly affected many areas of”, “there have been a number 
of”, “many recent studies have focused on”); novelty is normally articulated through gap indication, which 
is frequently expressed through making negation and contrast (“it remains unclear, however”, “however 
these results are not sufficient for”, “to the best of our knowledge, there has never been a broad empirical 
comparison of”), as well as using words “little” and “few” (“relatively little is known about”, “little attention 
has been paid to”, “few attempts have been made to”). To announce the research descriptively, Russian 
authors sometimes use word-for-word translations from their native language: “The object of the present 
research is…”; “Research object: …”. On the contrary, native writers make use of a wide range of verbs 
as predicates to personal pronouns (“we present”, “we discuss”, “we describe”, “we examine”, “we 
propose”, “we introduce”, “we focus on”). Awareness of such differences in the use of lexical features to 
signal various steps within the CARS model, as well as of the rhetorical organization of a research paper 
introduction in general is hoped to play a key role in improving scientific writing in English as a second 
language.  
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4 CONCLUSIONS 
The present study is expected to enable a better understanding of the rhetorical structure of research 
paper introductions, which is conventional in STEM. The comparative study of the rhetorical organization 
of research article introductions written by native English speakers and non-native (Russian) authors 
contributes to the current knowledge of cross-cultural studies in academic writing. It also seeks to inform 
writing teachers of the rhetorical styles preferred in the international scientific community so that they 
could advise their students by making them aware of the rhetorical moves commonly found in 
introductions to research papers. Employing a particular rhetorical structure of the research paper 
introduction can be considered as one of beneficial ways to enhance scientific writing skills and enable 
research articles written by non-native authors to find their way into well-established scientific journals. 
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STUDENTS OF FOREIGN LANGUAGES BY MASTERING THE 

CULTURE-ORIENTED LINGUISTICS COMPONENT OF THE 
INSTRUCTIONAL CONTENT 

E. Shmidt, E. Chelpanova, M. Bolina, V. Novikova, L. Naumenko 
South Ural State Humanitarian Pedagogical University (RUSSIAN FEDERATION) 

Abstract  
The study deals with the problem of mastering the culture-oriented linguistics component of the 
instructional content by university students of foreign languages as a means of developing their 
sociocultural competence. 

Despite the fact that the culture-oriented approach to teaching foreign languages has been paid a lot of 
attention to in recent years, the analysis of university teaching practice shows certain disregard of 
cultural component in the teaching process in favor of building up vocabulary and mastering grammar 
skills. Without a doubt sociocultural competence is a complex notion that involves a variety of social and 
communication skills acquired and developed throughout one’s lifetime like ability to adapt in a new 
environment, to navigate successfully cross-cultural relationships, to overcome stereotypes, to develop 
cultural sensitivity etc. At the same time, we should not forget that all those diverse social skills are 
based on a certain lexical content, adequate perception and use of culture-oriented lexis.  We include 
into the lexis having an evident national cultural semantics component: realia, background lexis and 
connotative lexis, which reflect the culture of the country in the semantics of language units. We 
understand realia or non-equivalent vocabulary as lexical units used for defining national cultural objects 
or phenomena non-existent in another culture. We define background lexis as lexical units that have 
analogues in contrasted languages but differ in some national functional distinctions. It must be admitted 
that connotative lexis does not have a distinctive scientific definition. Analyzing concepts of various 
authors it is possible to say that these are lexical units having connotative emotional, evaluating, 
imaginative or expressive semes.   

Although nowadays students have access to the infinite world of information, they reveal certain lack of 
interest and understanding of the cultural background of the language they study. Their sociocultural 
competence can be improved through training, education, and experience, but on the verbal level 
everything should begin with mastering culture-oriented lexis. 

Key words: sociocultural competence, culture-oriented linguistics, instructional content, intercultural 
communication, realia, background lexis, connotative lexis. 

1 INTRODUCTION  
Using a foreign language as a means of communication is impossible without mastering its cultural 
background. Familiarization with a foreign culture does not only make the learning process more 
attractive for students but also facilitates fully-fledged international intercourse, more accurate and 
adequate understanding of native speakers as well as contributes to the skill of presenting their own 
culture in actual communication process. 

The culture-oriented linguistic component of the instructional content is widely recognized as an integral 
part of the notion of sociocultural competence. The concept of "competence" is often considered as the 
result of training. Through the study of educational material, the student acquires a particular 
competence – specific knowledge, skills – and gains experience and thus demonstrates perseverance, 
self-reliance and responsibility. [1] 

Some scientists view the concept of "sociocultural competence" as the ability to use specific information 
about nation, speech etiquette knowledge and communication technology in order to achieve mutual 
understanding with other culture bearers. [2] 

We understand the sociocultural competence as mastering the national culture specificity of the foreign 
country and the skill of arranging your language and non-language behavior in accordance with that 
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specificity observing customs and traditions, rules of conduct and etiquette, taking into account social 
conditions and stereotypes of the native speakers. 

The aim of the research was finding efficient ways of expanding the culture-oriented linguistic 
component of the teaching process for the target audience of students of a language faculty for 
developing their sociocultural competence. 

2 METHODOLOGY 
According to Galskova, the more notions the learner uses and the more diverse is the cultural 
information that he possesses, the vaster is the picture of the world presented in his associative cognitive 
experience and the more semantic and notional props for defining and operating the foreign language 
means he can use in the intercultural communication. [3] 

Subsequent to Tomakhin we include into the culture-oriented linguistic component of the instructional 
content the lexis having an evident national cultural semantics: realia, background lexis and connotative 
lexis, which reflect the culture of the country in the semantics of language units. [4] 

We understand realia or non-equivalent vocabulary as lexical units used for defining national cultural 
objects or phenomena non-existent in another culture. [5] For example, drugstore, highball, beefeater, 
tea cosy, Welsh rabbit. 

We define background lexis as lexical units that have analogues in contrasted languages but differ in 
some national functional distinctions. [6] For example, boarding school, cottage, dinner, Christmas.  

It must be admitted that connotative lexis does not have a distinctive scientific definition. Analyzing 
concepts of various authors, it is possible to say that these are lexical units having connotative 
emotional, evaluating, imaginative or expressive semes. For example, childish / childlike; firm /obstinate 
/pig-headed. [7] 

Adverting to studying culture-oriented lexis, we set two tasks. On the one hand, we regard language 
units with the object of obtaining culture-oriented information. On the other hand, we face the problem 
of teaching students to perceive and present a language unit in the way that it should coincide with 
concept existing in the mind of a native speaker. In this context we speak about the image that is created 
with the help of the national-codified and not personal or individual associations. 

The difficulties of mastering the culture-oriented component of the instructional content are the following: 
indistinct conception of the semantics of the language unit; ignoring its stylistic features or connotative 
associations; violating its usual usage norms; misunderstanding the situations in which it can be used; 
interference of the mother tongue. 

Notwithstanding its diversity, mastering any culture-oriented lexis involves the necessity of detailed 
cultural or etymological commentary, high-quality authentic context, comparison with the native 
language, various numerous drills and obligatory usage in typical communicative situations. 

Most tasks for the purpose of mastering culture-oriented lexics were given to students within program 
themes. Thus, discussing the texts about British Christmas and comparing it to the Russian one, the 
first-year students became aware of the notion “lexical background” and perceived the fact that the 
linguistic units having the same basic meaning in the contrasted languages may have different 
connotative semes and awake different associations in another culture. 

Watching the documentary “Wine and Cakes for Gentlemen” the students got to know the realia of 
British cuisine and then used the words in their conversation practice, discussing the dishes, using the 
authentic recipes and menus from the internet. They searched for the blogs of British and American 
students and found the lexis for the unit “Study”. Using the tourist maps of different cities of the UK and 
advertising pamphlets of travel agencies, the students got acquainted with the sights, learnt the 
corresponding realia and then discussed where they would like to go on holidays. 

We tried to use every opportunity for drawing the students’ attention to culture-oriented lexis. Thus, 
practising phonetics with the help of matrix dialogues the students came across such British and 
American realia as: limerick, ranch, grand, State Patrol, Alkatraz, Golden Gate Bridge, Santa Cruz, 
Updike, Las Vegas, Elvis Presley convention et cetera. The same is applied for songs, in which you can 
come across such realia as Uncle Sam (“In the Army Now”); hoe down, Gideon Bible (Rocky Raccoon); 
Saint John’s Wood, Stepney, Nightsbridge (“Play with Fire”). 
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The tasks for mastering culture-oriented lexis were linked not only with the textbook units and teaching 
material but also with current events like celebrating Guy Fawkes Night, Thanksgiving or St Patrick Day 
when the students besides learning about some traditions, got to know the realia connected with the 
historical and religious background of these holidays. 

While sharing the impressions about English books that the students read in the original, mentioning the 
book “For Whom the Bell Tolls” allowed to find out the connotation semes of the verb and noun “toll”. In 
addition, we discussed the message of the phrase and followed its etymology to its author John Donne, 
the famous English poet, philosopher, essayist and preacher of the 17th century.  

3 RESULTS 
In our research we considered two levels of mastering cultural-oriented lexis: receptive and reproductive. 
The receptive level involves complete understanding and perception of the basic meaning as well as 
lexical background and connotations of language units in the process of reading and listening practice. 
The reproductive level is regarded as its adequate usage in conditional and natural communicative 
situations and in writing practice.  

In the process of studying the following teaching material was used: culture-oriented texts, audio texts 
and dialogues; authentic fiction; internet blogs, restaurant menus, TV shows, songs, documentaries and 
feature films et cetera.   

Example tasks on the reception level: matching the language unit and the notion it expresses; choosing 
the correct evaluating option; explaining the meaning; describing an appropriate situation for its using.    

Example tasks on the reproduction level: using culture-oriented lexis in essays, personal letters, role 
plays, dialogues, making up cultural or etymological commentary. 

The tasks were elaborated with the use of technologies of problem education (search for culture-oriented 
information and its analysis), technologies of critical thinking (processing information) and case 
technology (analyzing problem situations, searching for the solution). 

The results of the final tests and tasks allowed to determine the students’ level of mastering the culture-
oriented linguistic component of the instructional content. The number of students that demonstrated 
the low level of mastering culture-oriented lexis at the beginning of the academic year decreased by 
24,8%..The number of students with medium and high levels increased by 11,6 % and 17 % accordingly. 

4 CONCLUSIONS 
According to Byram a person with a degree of intercultural competence is someone who “sees 
relationships between different cultures,” someone who can “mediate, that is interpret each in terms of 
the other, either for themselves or for other people,” and “has a critical or analytical understanding of 
(parts of) their own and other cultures” [8]. 

Thus, we arrive at the conclusion that incorporating the culture-oriented component into teaching a 
foreign language is a substantial contribution to the learning process. Mastering culture-oriented lexis 
allows the students to comprehend some special phenomena of the language they study, cope with 
challenges in communicating with native speakers, gives them an opportunity to reach the major goal 
of learning any foreign language – adequate intercultural communication.  [9] 

The study shows that tasks involving culture-oriented lexis play an important role in developing students’ 
intercultural awareness and then consequently competence, regardless of the classroom context, and 
serves as evidence for the possibilities of using it in the language classroom. [10] 

On the whole, the culture-oriented approach to learning a foreign language accustoms the students to 
analyzing the language material, cultivates the power of observation, thinking and imagination. In 
addition, it evokes and maintains motivation to learning a foreign language and encourages future 
teachers to use culture-oriented lexis in their professional activity. 
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Abstract 
Peer tutoring is an innovative concept in the teaching-learning process. Under this strategy, some 
students act as “tutors”, teaching to their partners (“pupils”) a part of the subject. The activity has the 
support of the professor, who leads and administers the process, correcting possible misconceptions. It 
is neither a passive, individualistic or a competitive learning concept as the traditional mechanism. It is 
a cooperative approach that aims to involve students in all aspects of their learning process, as well as 
to develop didactical and communicative skills, teamwork habits, solidarity among partners and delve 
into the content of the subject. 

This paper displays several experiences about the implementation of peer tutoring in the Laboratory of 
Classical Analytical Chemistry. The subject is taught in the second year of the Chemistry degree. it 
consists of the determination of several inorganic metallic cations following the classical qualitative 
inorganic analysis that takes place in four sessions. The practicals are developed by pairs, and all the 
students perform simultaneously the same experiments at the same time. At the beginning of the 
session, a pair of students assume the role of "tutor" and explain the fundamental of the practical, the 
tasks to-be-performed (underlining the main experimental practical steps to be taken into account), the 
material to be used, the expected observations, the waste management issues, and the possible issues 
and the way to avoid and solve them. The entire process was supervised by the professor, which 
corrected mistakes and misunderstandings.  

Finally, the students were requested to give their opinion about the project. We found the students 
positively appraised this approach. Overall, they felt more involved in the learning-teaching process. 
Moreover, they have the chance to act as a teacher stimulating a better understanding of the practical, 
and as “pupils” they found themselves freer to ask doubt to other students, rather than to the professor. 
The negative point was that it represented an additional effort, enlarged the practical session, and more 
time to prepare the performance of the laboratory subject by themselves. 

Keywords: Chemistry; In-pairs; Learning; Students; Teaching; University. 

1 INTRODUCTION  
Peer tutoring (PT) is a teaching-learning strategy that promotes assistance between students. It is based 
on the following concept: some students (“tutors”) have to teach a part of the subject content to the other 
ones (“pupils”). The main objective is to involve the students in all aspects of the learning-teaching 
process and increase the participation level. The students take the role of the teacher, which allow them 
to have a new point of view. This will stimulate them to more profoundly study the subject content since 
they have to explain it and face the possible questions of their partners. As “pupils”, we expect they feel 
freer to ask doubts to their partners than to the professor. Another aim is that students will assist each 
other to reach their learning objectives. Moreover, it stimulates them to look for support when learning 
is not going as expected [1,2,3]. 

This methodology is not individualist or competitive, as traditional ones, but a cooperative approach that 
aims to develop teaching and communication skills, teamwork habits, and solidarity between partners. 
The professor has to observe the work of the students and actively supervise the knowledge transfer, 
and the interaction of each “tutors/”pupils” team. Consequently, the professor is just a mediator in the 
generation of knowledge and the development of the social skills of students. Learning didactical 
techniques for students is of the utmost importance because it will improve the learning of the subject. 
Besides, they would check if they were skilled and/or liked teaching so that they can ponder whether to 
follow a teaching career or not with more information. Otherwise, the methodology will be useful to 
enhance their team-working skills, which could be convenient in future work [4,5].   
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This paper aims to describe the experience on the implementation of PT in the Laboratory of Classical 
Analytical Chemistry in the Chemistry degree. We explain how the methodology was planned and 
conducted. Finally, we indicate the perception of the students and professor about the project, its utility, 
and suggested modifications. 

2 METHODOLOGY 

2.1 Course description 
The subject's formal name is “Laboratory of Analytical Chemistry I” and it is a part of the core subject 
Analytical Chemistry I, taught in the first semester of the second academic year. It consists of four 
laboratory sessions of 3 hours each one (total of 12 h), taught by a professor of the area of Analytical 
Chemistry. The group is divided into five subgroups with up to 16 students. The subject deals with the 
application of chemical equilibrium to the qualitative analysis.  

The students have to develop, by pairs, the determination of several inorganic metallic cations following 
the Carbonate March. The work is divided as follows: 

• Session 1: Separation and identification of the cations belonging to groups 1, 2, and 3. Cr(VI), K+, 
Ag+, Ba2+, Hg22+ and Pb2+. 

• Session 2. Separation and identification of the cations belonging to groups 4, 5 and 6. Ca2+, Pb2+, 
Ba2+, Fe3+, Cr3+, Al3+, Cu2+, Co2+, Ni2+, Hg2+, Ca2+ and Mg2+. 

• Session 3. Separation and identification of the cations from all the groups.  

• Session 4. Practical evaluation, identification of cations in an unknown mixture.   

2.2 Development of the project 
In the preliminary seminar, the professor gives a general overview of the practical and thoroughly 
explained the tasks on PT. Each pair of students was given a chronogram with the following information: 
1) the practical to-be-performed each day 2) the sessions wherein they would act as “tutors” (2 sessions) 
and who they had to explain the practical and 3) the sessions wherein they would act as “pupils” (2 
sessions) and which pair of students would explain the practical. Moreover, they were informed about 
what they should include in their explanation: fundamentals, experimental, expected observations, 
possible problems and solutions, waste management issues, emphasizing the relevant points, and 
providing indications to carrying out the practices efficiently. 

In the laboratory, the sessions were conducted as follows: firstly, the “tutors” described the practical to 
the “pupils” the practice of the session (15 min); secondly, the “pupils” asked their doubts to the “tutor” 
(maximum of 15 min); thirdly the students were asked to fill a test questionnaire to check if they had 
correctly understood the practical. The professor was moving around the class, to listen to the 
explanations of the students and correct misconceptions, but he did not focus on any specific pair of 
students. Finally, the professor checked all students have understood the practical and they did not have 
any doubt to resolve it, and the students carry out the laboratory practical as usual. At the end of the 
subject, the students were asked to fill in a questionnaire to appraise the project, provide their opinion 
about this collaborative-learning methodology, and give is a degree of satisfaction on their activity as 
“tutors” and “pupils”, as well as on that their “pupils” and “tutors”, respectively. They were also asked for 
giving their comments about the strong and weak points of this methodology.     

3 RESULTS 
The work of the students was continuously supervised at each session, and they were provided with all 
the needed support. The students adapted rapidly to this methodology, exhibited a motivating attitude 
and enthusiasm during the development of the project.  

The questionnaire and the results are displayed in Table 1. Each question was scored from 1 to 5; 
considering that 1 means not agree and 5 fully agree. All the students agreed to answer it. Global, 
students’ opinion on the project was positive since almost all the questions were given a fairly positive 
score (average mark, 3.6).  
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Table 1. Questionnaire on student satisfaction with the methodology PT. 

Question Question Score 

1 Have the tutorials been useful to improve the quality of learning? 3.7 

2 Evaluate the supervision of the professor 3.3 

3 I felt safer communicating with my partners than with the professor 4.4 

4 I have asked more doubts to the tutors than I would do to the professor 4.3 

5 As a tutor, I have better prepared the practical 4.5 

6 Average evaluation of the quality of the explanations that you have received from your 
tutor colleagues 3.5 

7 Average evaluation of the explanations you have provided to your “pupils” 3.8 

8 I have attended the explanations of my tutors 3.7 

9 My pupils have correctly attended my explanations 3.4 

10 Do you think this methodology should be applied in the future in other laboratories/ courses? 3.6 

11 The methodology will be useful in my professional career 2.4 

12 The time devoted to preparing the explanations at home was adequate 3.5 

13 The time devoted to the project at the laboratory was adequate 2.0 

14 Global evaluation of the satisfaction about the collaborative learning 3.5 

 Average score 3.6 

Overall, students’ opinion about the methodology was positive since almost all the questions were given 
a fairly positive score (average mark above 3.4). The degree of the acquired knowledge following the 
PT teaching-learning technique was satisfactory, and the participation of the professor was judged as 
adequate. A good consequence of the project as they were aware of having prepared better the practical 
because of the elaboration of the explanation. As expected, the students felt safer asking doubts to the 
tutors, which were other students, than to the professor, which improved their participation. They 
positively appraise both their explanation and the explanations they have received, as well as their 
attitude as pupils and the attitude of their pupils. In their view, this methodology should be applied in 
other laboratories (3.8; question 7), but they do not feel it will help very much in their professional career. 
We shall insist on further courses the importance of communication skills in the current job market; what 
they have not perceived yet. The time invested in preparing the tutoring was adequate, but the tutoring 
took too much time in the laboratory. This was logical, as they still have to perform the practical after the 
activity. Finally, the overall evaluation of the project was good. 

Some of the comments about the strong points about the tutoring process are below-listed: 

• Experimental procedure was thoroughly detailed. Their explanation focuses more on the practical 
aspects of the procedure and less on the theory than those from the professor. 

• We felt safer to perform the explanation and to ask questions. The participation was improved, 
and we solve doubt that we would have to ask during the practical. This made the development 
of the practical session more fluid and minimize experimental mistakes.  

• The preparation of the explanation helped us to better prepare the practical  

The weak points were:  

• We do not know all the theoretical concepts and when a student asks for the reasons for an 
experimental step, or why it happens, we cannot answer. We only say that this is the correct step. 

• Students have not performed the practical. They are not aware of the possible problems and their 
solutions. They do not know experimental aspects not specified in the script, and which can only 
be perceived during the development of the practical. 

• Explanations from the professor are commonly better than those of the students. 
• The tutoring process is too long. We started the practical nearly 30 min later, and more tired than 

usual. 
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4 CONCLUSIONS 
We are very pleased with the results obtained in this project. Students have been very positively involved 
in this project, and have always shown their interest to improve the project and obtain better results, and 
from our point of view, they have learned a lot of concepts, pleasing with their tutor role. The students 
showed less shame to ask their colleagues than the professor, inhibiting their fear to look silly in front of 
him/her. For most of them, this is a new experience and they recommend the application of the 
methodology in other laboratories and courses. We proved that the best way to learn a concept is by 
explaining it by other students.  
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Abstract  
The professional identity of prospective teachers is perceived as agentive and fluid. Therefore, teacher 
education is aimed at enabling prospective teachers to implement innovations and cope with 
professional challenges. The current research focuses on the connection between university education 
and perspective teachers' identity formation in terms of attitude towards innovation implementation. In 
order to reveal the research problem, the interview and inductive thematic analysis methods were 
applied. During the research, the pedagogical innovation development and implementation processes 
were investigated. The data have been collected through the thematic content analysis of perspective 
teachers’ Final thesis (N= 93), focus group interviews with students (N=8). The results indicated that the 
development of pedagogical innovation creates positive preconditions for the expression of professional 
competencies and the development of teacher identity. The implemented pedagogical innovations 
mostly refer to didactic methods, curriculum design, social and professional relationships, and 
technology usage in lessons. Empowering students for responsible and creative activities by choosing 
the object of educational innovation and controlling the process of preparation of the Final thesis 
transform the prospective teacher’s identity and changes the attitude towards the need to implement 
innovation in their own professional environment.  

Keywords: teacher identity, pedagogical innovation, pre-service teacher education. 

1 INTRODUCTION  
Nowadays, the support for teachers’ career commitment, energy and skill are needed around the world. 
Teachers are struggling with significant mental, intellectual, and social requirements, working in a 
context of ongoing educational reforms and changes ([1]). These conditions influence teachers’ 
identities, in particular pre-service teachers are especially susceptible. A teacher's identity influences 
actions and, in contrary, actions affect teacher’s identity ([2]). The current paper presents the results of 
an exploration of pre-service teachers' experiences during their final pedagogical school-based practice. 
The focus of the inquiry was how Action research conduction influences the pre-service teachers’ 
professional identities and attitudes towards pedagogical innovation implementation. The research was 
focused on pre-service teachers’ professional identity emerging and aimed to answer several research 
questions: how pre-service teacher education contributes to teacher identity formation towards 
innovation implementation? How inquirer teacher identity may be formed utilizing Action research and 
pedagogical innovation implementation? 

1.1 Pre-service teacher identity formation within a social constructivist paradigm 
According to Identity theory ([3]), the identity is considered as a set of meanings that characterize 
individuals in certain social roles (family or professional roles), groups (belonging to a certain narrow 
group, for instance, book club), and as persons having specific features that make them unique ([3]). 
Thus, researchers define three bases of identities: role, group, and person identities. Teaching refers to 
the role that person conducts; thus, teacher identity can be understood in terms of shared expectations 
associated with the social position of a teacher. During pre-service training and professional practice, 
certain meanings associated with teacher roles are being internalized, for instance, being responsible, 
knowledgeable, discreet, etc. Teacher identity is a fluid and multifaceted construct, which is produced 
within a particular social context. Identity is multiple and consists of multiple sub-identities which may 
be salient in different situations. The identity is not permanent, but changes over lifespan and is rather 
seen in terms of continuous process ([2]). The identity of pre-service teachers is not yet firm but 
constructed through an ongoing process of experience daily life situations ([1]). In addition, a teacher's 
identity may be influenced by external and internal factors, such as policy, organizational culture, and 
personal experiences in positive or negative ways ([1]). Individuals are creating their world while also 
being shaped by it’ ([4]).  

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
4903



 

 

Initial pre-service teacher preparation at Vytautas Magnus University (VMU) is based on Berger and 
Luckman’s ([5]) social constructivist paradigm when an individual's identity is being influenced by and 
constructed within the surrounding social structures. The identity is a phenomenon “that emerges from 
the dialectic between an individual and society” (p. 195). 	Pre-service teacher identity formation is seen 
in terms of secondary socialization, which happens within the context of educational institutions (school 
and university) and is inevitably linked to the person's socialization and agency. While primary 
socialization is being taken for granted, secondary socialization is a conscious internalization of 
institution-based role-specific knowledge and norms. This process is being intensified by the application 
of certain techniques, which are aimed at evoking an individual's sense of commitment to the reality 
which is being internalized. For instance, the university may be assumed as a social context of 
secondary socialization, where individuals internalize certain norms, perspectives, and, as a result, gain 
a certain type of identity, inherent to their future profession. The significant others play a crucial role in 
this process. According to Berger and Luckmann ([5]), the significant others are extremely important for 
approval of a person's identity, not only tacit but explicit, apparent, and emotionally charged confirmation 
through casual contacts and everyday events. In the process of teacher education, the pre-service 
teachers encounter university academics and school mentors, which, as we assume, become the 
significant others, who direct, maintain and approve the certain type of novice teacher identity. The 
process of secondary socialization is more artificial and standardized comparing to primary socialization. 
The state standard of teacher preparation may be viewed as a desirable reality which university delivers 
to future teachers during pre-service preparation. The academic personnel who work with students are 
reality-maintaining significant others, who deliver the curricula directly and ensure student's sense of 
belonging to the institution. The process of gaining professional knowledge and skills is followed by 
internalization of professional standards and constructing a certain identity ([5]).	
The reality maintenance happens through conversations that “ongoingly maintains, modifies and 
reconstructs his [her] subjective reality.” ([5]). During pre-service preparation, the future teachers have 
many conversations with other participants of educational process: lecturers, teachers, other learners, 
students, etc. The ongoing conversations shape and re-shape their beliefs and attitudes, and, as a 
result, form their professional worldview and identity. The reality, which was previously taken for granted, 
is being modified or challenged through conversations or non-verbal communication. Thus, the 
subjective beliefs and realities of pre-service teachers can be transformed and modified ([5]). The 
various experiences are being discussed and allocated within the real world of individual. For example, 
the pre-service teachers come to university with certain pre-determined experience which they gain at 
schools. During lectures and seminars students are being encouraged to share their assumptions and 
discuss their experiences (How do I view the mission of teaching? Who is the learner for me?), in order 
to confirm or challenge their assumptions and maintain the identity which is valued at university.  

1.2 Identity, structure, and agency in pre-service teacher training 
The social reality is presented by the habituated practices, which are being repeated and sedimented, 
and become institutionalized. The institutions produce and re-produce certain patterns of behaviors and 
norms, and control human conducts, thus, exercise power. The formation of identity in the context of 
power relations is linked to a person's agency. In order to understand, how pre-service teacher's identity 
is being developed in the context of power relations (student-university, student-school), we need to 
discuss to what extent the pre-service teachers are able to make their own decisions and act in 
accordance with their views.  

In order to explain, how we understand the relation of university and students, we refer to Giddens's 
([6,7]) theory of structuration, where he argues against the common opinion about the structure as a 
certain external factor, which inhibits the desires and initiatives of independent subjects (humans). He 
rejects the idea that structures and agents are independent phenomena, but rather they represent a 
duality. The structure is not necessarily considered as a constraint, but rather both constraining and 
enabling at the same time. Those who are in subordinate positions can influence the decisions of their 
subordinates, as all kinds of dependence offer room for action. Thus, power relations imply autonomy 
and dependence between actors and social structures. We assume that teacher identity may be 
influenced, positively and negatively, by different experiences, such as classroom teaching, 
organizational culture, and other specific events which may challenge existing norms and practices 
([1,8]). This view helps us to understand the logic of interaction between university and pre-service 
teachers. On one hand, the university is a social structure, which follows state standards of teacher 
preparation and is aimed at forming a certain identity of the teacher, applying habitualized practices and 
procedures. On another hand, the students, pre-service teachers are able to make their own decisions 
and maintain their professional beliefs and values. For this reason, they are encouraged to implement 
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pedagogical innovation and conduct Action research independently, with minimal involvement of the 
university. 

1.3 Inquirer teacher identity and action research 
In order to develop an educational innovation teachers need to enter an inquiry process, which 
introduces a new sub-identity to teacher identity, the “inquirer teacher identity” ([2]). The 
conceptualization of its' elements is inspired by processes that teachers follow while conducting action 
research. Action research is defined as a systematic approach undertaken by teachers to improve their 
teaching practices or solve a specific learning problem within the classroom settings and it is 
implemented through an iterative process of several steps ([2]).  

The pedagogical practice at Vytautas Magnus University (VMU) is a standard feature in the academic 
program of pre-service teachers’ preparation. During the process, student teachers acquire different 
competencies, estimated in a State Regulation on Teacher Training, such as planning, cooperation, 
classroom management, reflectivity, cultural sensitivity, etc.  Special attention is given to teachers' ability 
to investigate their practice and implement educational innovations in their classrooms for student 
learning and own professional competencies improvement. Educational innovation is seen in terms of 
incremental improvement of existing practices, rather than a disruptive change. The pre-service 
teachers are encouraged to conduct Action research, which involves several steps. The process of 
inquiry begins with a pre-service teacher’s reflection on his/her professional goals, and recognition of 
problems or issues in his/her teaching practice. The next step involves selecting and formulating a 
question to investigate, for instance, „How can I increase student motivation to learn the subject I teach?” 
Then the pre-service teacher investigates the available information about the question by exploring 
relative resources. The next step is to create and implement an alternative strategy to teaching or 
learning and compare it to the previous teaching practice. The process of inquiry is completed with 
teacher self-assessment and reflection on new possibilities of inquiry ([2]). More specifically, pre-service 
students are engaged in exploring, planning, focusing, implementing, evaluating, and reflecting 
functions ([2]), and disseminating the results by writing and defending their Final thesis. The logic of 
VMU pre-service teacher practice is presented in Figure 1.  

 
Figure 1. The logic of Final pre-service teacher practice at VMU (Action research practice) 

A teacher's identity influences his/her actions and, on contrary, identity is affected by one’s actions ([2]). 
In order to act within the social structure, the individual needs to possess certain resources. According 
to Identity theory ([3]), there are three types of resources: structural (that afford individuals greater 
influence in the social structure, occupational status), interpersonal (arise from the relationship), and 
personal (beliefs about own competencies, self-efficacy, and worthiness). When students enter their 
pre-service pedagogical practice, they are being enabled with structural resources, mainly, their status 
of teacher-inquirer. Since the very beginning of pre-service practice, the students are seeking some 
ways to improve teaching and learning practice at school. They are engaged in innovation 
implementation, a purpose-oriented activity, aimed at improving established school practices. 
Relationships with colleagues, mentors, and academics refer to interpersonal resources. Academic 
freedom and the absence of rigid control enables pre-service teachers to accept responsibility and 
decreases the strength of student-university power relation. Students are being supported by the 
academics during consultations which are voluntary to attend. At the same time, their personal 
resources are being maintained in a process of communication with peers and colleagues.  

Therefore, the research questions of the current article are: How pre-service teachers view the need to 
implement pedagogical innovations before pre-service practice? What topics are seen as the most 
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important?  How does the attitude towards innovation implementation change after its implementation? 
What are the most important factors that influence teacher identity? 

2 METHODOLOGY 
The research was conducted in two stages: content analysis and focus group interview. The first stage 
implied conduction of content analysis of student Final theses written in 2020, aimed to review the 
interactions between the areas/subjects taught by students and the intended impact in those areas and 
to identify what innovative means were chosen by students to achieve the desired impact. This approach 
of Final theses (N 93) analysis allowed to highlight how future teachers view themselves as agentive 
professionals who are able to seek for and make unconventional decisions in their pedagogical practice. 
Several questions were highlighted: 1) which field of pedagogical activity was introduced in innovation 
in order to reveal the areas for improvement that are relevant for future pedagogues; 2) what kind of 
innovation was introduced, what specific innovative actions have been taken? 3) how is the result of the 
work formulated? It allows judging about the ability of the student to reflect because it is crucial for the 
future teacher presents to present the obtained results, whether he/she views different aspects of the 
process and the result (positive and negative), or changes in the pedagogical process, and how he/she 
presents it. The final theses text analysis was performed by using the SPSS22 package. Data 
systematization was performed applying the function of feature dependence comparison.  

After obtaining the results of the final theses analysis, there was a need to explore the relationship 
between the process of planning and implementing innovations and the change of the future teacher 
identity. Thus, the second stage of a focus group interview with future teachers was conducted. The 
research participants were 8 pre-service teachers (6 female and 2 male), studying at the same program 
and having their final pedagogical practice. Participants were enrolled applying the purposive sampling 
technique. The focus group interview was held online using Teams communication software and 
included several open-ended questions aimed at revealing pre-service teachers‘ attitudes towards 
pedagogical innovation implementation before and after their final pre-service practice at school. The 
qualitative data analysis allowed the researchers to answer the two research questions: How did the 
concept of pedagogical innovation change during the innovation planning and implementation process 
and what factors triggered changes in the pedagogical identity of the future teachers.   

3 RESULTS 

3.1 Main features of final theses writing  
The obtained research data highlighted the main problem areas which pre-service teachers encounter 
while seeking and implementing innovative solutions in pedagogical activities. The analysis of the final 
theses of pedagogical studies became the primary impetus to look deeper into the preconditions for the 
formation of the identity of future teachers. Students come to VMU non-degree Professional Pedagogy 
studies with a wide range of thesis preparation experience, being cooperative and creative or unable to 
work freely, having fears to cooperate with the supervisor, properly analyze and present work results. 
Assigning supervisors who help students to write their theses is a common practice in Lithuania, and at 
some universities or university departments, students are provided with a list of topics from which they 
can choose. At some higher educational institutions supervisors and topics are clearly defined and 
assigned according to the needs of the university, while at other places, such as VMU, the students can 
choose supervisors from the given list and formulate the topic of the work themselves. Relationships of 
students and their thesis supervisor imply a dimension of power and responsibility: from one hand, the 
supervisor has the power to influence students’ decisions, direct the process of thesis writing. From 
another hand, the supervisor becomes responsible for student failure, as he/she may feel ashamed if a 
student’s work is of poor quality. Thus, sometimes supervisors take more responsibility and apply more 
power in their relationship with students and both may experience stress.  

Another issue related to developing agency among pre-service teachers. In pre-service teacher training, 
important attention is paid to the development of creativity and critical thinking, and this process is not 
possible without voluntary action. It has been observed that the negative experience of preparing final 
theses that students bring from previous studies becomes an obstacle to innovative and independent 
thinking and reflection. Indeed, students are poorly capable to research their professional activities and 
identify problems, which is the basis of pedagogical work. In order to eliminate these issues, in VDU 
non-degree Professional Pedagogic program students are not assigned with supervisors, they rather 
choose those academics, who may consultant them. In addition, students are enabled to choose the 
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topic of the thesis and much more time was allocated for this process.  The approach “one supervisor 
per student” was rejected, instead, teacher consultations were introduced. Students were able to get 
the opinions of various lecturers and academics and make independent decisions during the preparation 
of their theses. Such a practice has been applied since 2019. 

An essential aspect of the final theses preparation is the implementation and testing of pedagogical 
innovation in order to achieve an estimated change. During spring semester 2020 students were 
preparing their final theses. Noticeably that lots of them planned to implement their innovations in a 
contact way, but with the outbreak of the Covid-19 pandemic, schools were forced to move to remote 
forms of learning, and thus, teacher pre-service practice and innovation implementation were done 
remotely as well. Noteworthy that 110 students (out of 114) were able to adjust their planned 
pedagogical innovations in such a way that they managed to implement them remotely. As mentioned 
before, the preparation of the final theses was accompanied by consultations with various lecturers. The 
pandemic situation and change in the process of preparation of final theses created preconditions for 
analyzing and monitoring existing problems, searching for solutions, and new approaches to pre-service 
teacher preparation improvement. This allowed the researchers to see the problem areas that students 
face in the process of seeking and implementing pedagogical innovation. 

3.1.1 Pedagogical innovation as a precondition for teaching practice improvement  
The content analysis of students' theses was aimed at determining in which field or subjects of 
pedagogical activity the pedagogical innovations were implemented in order to explore the areas 
relevant for future teachers. The data showed that students implemented innovations in 16 different 
pedagogical areas which did not necessarily coincide with the subjects they taught. A large proportion 
of innovative solutions integrated two or more subjects, for instance, arts in primary education in 
conjunction with technological solutions, foreign languages in science, or science in early education. 
There were works (9.7%) that were not related to the subjects taught but included other areas of the 
teacher's activity: improvement of own teaching practice, communication with parents, colleagues. The 
vast majority of innovative solutions referred to the fields of languages (21.5%), primary education 
(15.1%), arts (14.0%), science and mathematics (13%), as well as other subjects: economics, civic 
education, information technology, history, and moral education. There were 4 theses (4.3%) describing 
innovative solutions implementation aimed at educating children with special needs.  

To summarize, the research data substantiated that the most relevant areas of teaching and learning 
where changes and innovative solutions are needed refer to subjects that students teach during their 
pre-service practice, which is completely logical and understandable. It seems to be the "safest" way to 
avoid failure. However, some prospective teachers have chosen a broader context: the integration of 
different subjects, involving different teaching areas, which increase a potential failure. For this reason, 
further research was conducted in order to explore the content of pre-service teacher Final theses. 

The major goal of the Final theses preparation refers to discerning a change in a field where innovation 
has been implemented. Theses content analysis leads to the conclusion that innovation implementation 
allowed pre-service teachers to view teaching practice as a complex phenomenon, which comprises 
several actors and encompasses complex processes. 

After text systematization, the seven main areas of pedagogical innovation were identified. Investigation 
of these areas revealed a rather interesting trend compared to subject areas, as the data show that 
majority of theses (85.2%) are related to the subjects taught by students; some works are related to 
social-emotional involvement (45.2%); 22,6% are focused on the provision of knowledge, 18.3% on the 
development of skills. Other areas involve assessment/progress monitoring and creativity development 
(3.2% each) and focusing on health and special needs issues (1.1% each). This trend shows that the 
issue of pupil social and emotional involvement during lessons is very important for future teachers, 
although, development of knowledge and skills are important as well. 

3.1.2 Searching for innovative teaching solutions  
One of the essential requirements for innovation implementation refers to monitoring and discerning 
change caused by the innovation. The summary of innovation topics revealed 4 key areas of 
implementation: learning methods or activities (64.5%), technological tools involvement (25.8%), 
learning strategy (12.9%), and learning tools usage (8, 6%). Noticeably that, despite the distance 
learning and teaching, the importance of learning methods, activities, or strategies (how to learn) 
remained more relevant to pre-service teachers than learning tools or technologies implementation. 
Teaching activities were implemented involving learning strategies such as narrative play and games, 
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universal design strategy, subject integration models, learning outside the classroom. In addition, there 
were specific and original methods: “Forum Theater”, “Genius Hour”, book presentations, film review. 
Knowledge-related innovations were focused on specific disciplines, such as physics, mathematics, 
foreign or mother tongue. In the area of emotional engagement, pre-service teachers were mostly 
focused on learners‘ engagement, curiosity, interest, developing responsibility, critical self-assessment, 
and improving the microclimate of the lesson. 

Applying the comparison of feature dependence it was revealed that innovations within the most relevant 
area of change, increasing social-emotional involvement, related to teaching methods or activities 
(29.1%) (narrative game, thinking maps, Punch Card, augmented reality), ADKAR (awareness, desire, 
knowledge, ability, and reinforcement) strategies, experiments, improvisation exercises, etc.), and 
technological tools were introduced and tested for changes in these fields (11.6%). Interestingly, tools 
such as QR codes, Quizlet, Scratch, Quizizz, Expressdigibooks, audiobooks, Class Screen application, 
etc. were used to increase the learners‘ well-being in the lesson. Learning methods and activities 
(11.6%), such as project-based learning, group work, and Lego serious play, were used to achieve the 
subject and enhance general skills. Changes in subject learning involved all types of innovations: 
learning activities and methods and technical tools (8.1% each), learning strategies (4.7%), learning 
tools (3.5%). 

It follows that the prospective teachers holistically view their future activities and make professional 
decisions quite bravely. Perhaps not all selected activities can be considered innovative, but in arguing 
their choice, pre-service students claim that such activities and methods have not been applied in their 
school or classroom before. In other words, the innovations are subjectively novel. For this reason, the 
question for further research would refer to factors that impact the innovative choice and how the 
knowledge gained at university and its’ requirements interact with situations experienced at the 
institution of pre-service practice (school). 

3.1.3 Pedagogical innovation: from planning to implementation  
The analysis of the interview data revealed that the understanding of pedagogical innovation changes 
during the process of studies and pedagogical innovation planning. At the beginning of the studies, 
during the introductory course, the students were provided with concise information on the planning and 
implementation of pedagogical innovation. The future teachers initially perceived innovation as 
something abstract, complex, and vague, that led to confusion and denial. “I remember the first 
impression when I heard about that innovation; it seems that everybody is fed up with all those 
innovations; I was even sceptical about that innovation” or: “the word ‘innovation’ itself presupposes that 
it is something big .... an invention when speaking about ingenuity, which changes a lot”. Lack of 
understanding of the context of pedagogical innovation involves “distrust in one's capacity” or a very 
narrow understanding of innovation perceived as “moving the desks in the classroom”. During the 
consultations, we repeatedly returned to innovation as an important final part of the action research. In 
groups and with teachers, we discussed and reflected on what innovations there can be, how they 
should be understood, and how they could be implemented in pedagogical practice. "But at some point, 
in one of the consultations, everything shifted to a very real and practical level, when I realized that for 
me innovation would be something that I had not done with those particular students in that particular 
environment yet. I realized that it would be new to them, as well as very new, unique, and authentic to 
me, as it had not yet happened when we cooperated and interacted together”. Thus, during the 
processes of consultation, cooperation, and reflection, the scope and depth of pedagogical innovation 
were perceived individually, the possibilities and features of the study process were assessed, and 
specific solutions for understanding and choosing innovation were approached. 

“Innovation is something new to you, not necessarily when talking about the world – it is new to the 
school, to you <...> For me, innovation is what you can implement in three months, and which has a 
clear result, and when you know clearly what result is expected...”. In this case, we can observe a shift 
from a broad interpretation of a pedagogical innovation perspective to a practical understanding of 
pedagogical innovation and a clear vision of the manner and period of innovation implementation, where 
obvious results could be attained. In terms of modern pedagogical practice, teacher activity is treated 
as having an important social mission. The teacher is viewed as a passionate creator who has achieved 
great competence and a high level of academic cultural maturity.  

The reflections allow us to recognize the development process of a teacher as a creator-innovator: in 
the process of planning and implementing innovation, there is no fear of trying, creating, or searching, 
the sense of ‘becoming a teacher’ is strengthened, as well as confidence in one’s abilities, openness to 
surprises and challenges are stimulated. “Implementing innovation in practice has given me the courage 
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to do what I do not know how it will end; although I would like it to finish successfully, that may not 
necessarily be the case. But even that will bring a certain result, I will know the weaknesses <...> And it 
gives me the feeling that I hit the very essence of the task <...> It raises my curiosity about how things 
will end here in a few weeks”. The requirements for all teachers, and future ones, in particular, are 
related to the increased independence in the activities, which gives educators more opportunities to 
adapt to the circumstances and to choose the methods of activities. Autonomy is associated with greater 
responsibility, confidence to act, reflect on one’s activities, and expect a positive outcome and 
performance perspective. "I try to formulate the tasks for the students as clearly as possible. I feel good 
doing, but I see several shortcomings that I would like to eliminate. While implementing the innovation, 
I see the structure of what I can prepare for next year, so that it is beneficial to all students. I understand 
that I will not do it equally well to all the students, but I can try it to be as effective as possible”. Self-
critical evaluation of the teacher's activities, anticipation, and analysis of the perspectives determine the 
success of further pedagogical activities and openness to innovations. “I want to have such a motto – 
develop an innovation every day, introduce new activities for students every day so that they feel that 
they can do more”. An important aspect here is that for the future teacher it is important to consider 
students’ needs and expectations.  

The intended pedagogical impact of the future teacher on the students is not to obscure their 
independence, but rather to encourage the participants’ active involvement in the teaching process.“ If 
we are talking about a new school that will one day dominate in Lithuania, then the teacher is a mentor 
next to active students <...> during my innovation project, students create a time zone of historical 
content and at the same time participate in an international project where they will have to present it”. 
This reflects the attitude of the future teacher towards the individuality of the student, leading to 
productive, natural and safe interaction – “it is important to me what students can gain from the teacher 
during the implementation of innovation”. In the process of creating pedagogical innovation, the 
interaction of the teacher with the students is constantly changing and multifaceted. The uniqueness of 
the teaching profession is judged by what the students’ accomplishments are. How and what kind of 
relationship a teacher builds with students can inspire them to behave appropriately and be motivated. 
“It was new to the class – it immediately gave the result, the students learned, tried and, you see you 
can use the result. Now you want to spread it to others". The teaching process is unique in that it can 
neither be described in detail nor defined. It can only be experienced. Therefore, the process of 
implementing pedagogical innovation presupposes that the teacher must be prepared to behave flexibly, 
especially in unexpected and new situations that may arise. 

3.2 Teacher identity: what is the most important? 
The research helped to determine that the idea of pedagogical innovation and its implementation in 
practice presupposes the development of a creative and independent identity of prospective teacher. 
During the study process, prerequisites are created for the students to identify themselves in the context 
of the current profession and to give meaning to their work, thus strengthening their capacity and 
professional identity. The qualities of future teachers, such as “confidence, courage to act, creativity, no 
fear of making mistakes, unwillingness to work in a patterned and routine manner, desire to be a team 
member, responsibility, openness to change, willingness to innovate" was revealed. The research data 
allow identifying the obvious change in the identity of future teachers in both personal and professional 
sense. “I think there occurred personality identification during the innovation process <...>, like growth 
and self-identification, what it means to be part of a team ... Knowing that they trust me, allow to join a 
team, to create such an innovation ... to assume such responsibility means a lot to me”.  

It is noteworthy that pedagogical practice is unique in that even in the best conditions, learning outcomes 
can be volatile and teacher performance needs to be constantly adjusted. “It is important to emphasize 
that you can make mistakes, I think that the result is still good when innovation has failed; in this case, 
you should make it clear to yourself why you failed. <...> It is learning through experience. Here you can 
really experience, learn, understand what works, what doesn't work <...> you implement innovation, and 
you already see what went wrong – when you try out innovation in practice, you feel where you can 
grow and what you want to change”. Obviously, the reflective relationship with fellow students, mentors, 
and teachers is highly significant for the formation of the professional identity of future teachers. 
Emphasis is placed on the possibility to share experiences and reflect on them during the studies. It is 
noted that "a great contribution is the experiences and opinions of colleagues, reflections ... I write down 
a lot of things – I ‘inhale’ the experiences of other colleagues, which I will use in my practical activities 
in the future ...”. The opportunity to change the pedagogical reality through innovative activities and 
building relationships with schoolmates is also highlighted: “My school pays a lot of attention to the 
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implementation of innovative ideas. It allows implementing innovations. The school contributes by 
demonstrating their interest in changing and creating - it gives a lot that you can realize your ideas”.  

The data of the interview revealed that it was not only the context of the school as an institution of 
practical activity that was important for the formation of professional identity. The university environment 
and study conditions were treated as creating a good list of recommendations for practical activities. 
“When I started working and practicing, I did not know much how to teach, and I got recommendations 
from the university that helped. In the university study environment, I found information and ideas that 
came to me quickly and I applied in the class the next day”. It can be assumed that both the university 
and the school where the innovation is implemented act as institutions that change and socialize the 
professional identity of the teacher, giving reinforcement and direction to the activities of the future 
teacher.  

In addition, the interview data revealed that personal desire to improve, creativity, active involvement in 
the school community activities, and the need to purposefully combine theoretical and practical aspects, 
linking them with their perspective as an improving teacher is important for the professional identity of 
the future teacher. "I tried to look at it holistically so that things would complement each other. The task 
of coming up with innovation could have been another burden. But I wanted to look at it differently. I 
looked at it in a complex way: as another opportunity to stop, to assess the need in the context of 
practice, and to think about what I can gain as a growing specialist.” The desire to become an authority, 
to work purposefully, qualitatively, creatively, to be a part of the school community was highlighted: “The 
university and the school community push me forward <...> I feel very big support from the community. 
There is a mentor nearby who helps me, a project manager who asks if I would like to create something". 
We can state that both university and the school created favourable conditions for the development of 
the capacities and identity of the future teacher. The interview revealed that “school is the medium in 
which I have to find the answer, the need for how I can complement the content and process of education 
with my innovation to make things more meaningful and purposeful”. It is noted that with the process of 
innovation implementation, the motivation to act creatively, boldly, and purposefully, to look for practical 
aspects of innovation application is growing. The need for meaningful and purposeful pedagogical 
activity becomes clearer when assessing the personal and institutional purport of this activity, etc. 
Favourable, safe, and respectful conditions create preconditions for searching for a unique style of 
activity, applying individual qualities, personal knowledge, and abilities, and relying on unique personal 
experience. "For me, creativity and ability to look at the overall picture is important, where the details 
are related to each other and innovation is part of the picture. I do not stop at mechanical work to 
implement innovation according to the setpoints... I want to put both heart and creativity to make sense 
so that I do not waste energy and time”. The significance of the activity and the need to combine the 
contexts of studies and practice, the search for the harmony of theory and practice, and the identification 
of a close connection between them are emphasized, which allows approaching the quality and 
professional activity of a teacher. "During my studies, I repeatedly asked myself about the degree of my 
motivation to become a teacher. I never had any doubts about my choice”. During the development of 
the future teacher's professional identity, not only the need for meaningful professional activity is 
recognized, but also answers confirming the motivated and adequate choice of the teaching profession 
are determined. 

4 CONCLUSIONS 
Teacher identity is a construct, which forms under different circumstances and highly dependent on a 
person's biography and social surrounding. The identity of an individual reflects and represents the 
reality of the society within which it is located. Thus, identity is a social phenomenon, determined by the 
person’s biography (primary socialization) and social structures (institutions) which surround the 
individual. It can be assumed that the vast majority of students - future educators, identify themselves 
as innovative creators who undertake interesting, creative and meaningful activities. This assumption is 
supported by the fact that the final theses are characterized by a variety of topics, educational tools, 
activities, and methods. The diversity of innovations and their implementation in practice are caused by 
the change in power distribution during the preparation of theses: the student is free to choose, decide 
and work collegially with consultants. This kind of relationship creates conditions for the formation of a 
certain kind of teacher identity which is free, creative, and independently-thinking.	Thus, the creation of 
safe and collegial support-based relations during pre-service practice creates opportunities for 
developing not only subject knowledge and skills but students' responsibility and independence, ability 
to reflect on their activities, and a strong insight for the development of a safe teacher-student 
relationship.	
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Data of focus group interview allowed to state that the pre-service teachers were greatly influenced by 
the process of performing research in the implementation of pedagogical innovation, and the features 
of innovativeness and creative problem-solving were the most salient when speaking about their 
professional identity. During the process of planning and implementation of pedagogical innovation in 
pre-service practice, the professional identity is strengthened, for the formation of which both the 
university and the school, as socialization institutions, are of great importance. It can be assumed that 
as students' independence and responsibility strengthen in the study process, the future teachers 
perceive themselves as professionals who think independently and creatively and have an opportunity 
to change the pedagogical reality. Such factors as a safe social-emotional relationship in the school 
community, the meaningfulness of professional activity, and anticipation of activity perspectives are 
important for future teachers. Continuous reflection and evaluation of one's teaching process and results 
are identified as preconditions for the change of pre-service teacher's identities. Further research is 
needed to investigate whether the commitment to the inquiring identity persists among novel teachers 
when they encounter different school surroundings.  
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CONNECTIVE LEADERSHIP EXPERIENCE IN THE CAREER 
DEVELOPMENT TRAINING OF THE CZECH MILITARY OFFICERS 

I. Nekvapilova, I. Mrozkova, M. Marek  
University of Defence (CZECH REPUBLIC) 

Abstract  
Today’s world can be characterized by two divergent tendencies: tendency to globalization, to 
acceptance of the fact that our world is closely interconnected, and the tendency to maintain the 
diversity, the individuality. The Connective Leadership Model represents a leadership model designed 
for the era marked by the tensions between the two tendencies: interdependence and diversity, and for 
helping organizations and their leaders to succeed in the ever-changing world of today, to stimulate 
innovation and to deal with crises. The Connective Leadership Model identifies nine leadership 
behavioral styles used by leaders to accomplish their goals. Although the model and its assessment 
tools has been used during the last 30 years in many organizations all over the world, it has never been 
used extensively in the military environment. The aim of the article is to inform about the experience of 
implementation of the Connective Leadership method in the career development training of Czech Army 
officers while presenting the results of a survey conducted among training courses graduates in order 
to confirm the practicality of the method use in the military environment. The article describes the 
connective leadership method and its use in training, which took place during the years 2019-2020, and 
the results of two questionnaire surveys aimed at determining the applicability of the method in leading 
people in the military. The first survey took place immediately after the first experience of using the 
method, the second one after the return of the trainees to their workplace. The results of the 
questionnaire surveys confirmed the assumption that the method can be used not only in a civilian but 
also in a military environment, that the course graduates use the method in their work and that it 
contributes to the development of their leadership abilities. Both surveys also disclosed in which real-
life situations military leaders and commanders use the method.   

Keywords: career development training, military leadership, connective leadership, leadership 
communication training, educational experiment. 

1 INTRODUCTION  
The army as a whole is a part of state authorities and therefore shows the basic features of a 
bureaucratic organization in the sense of M. Weber [1]: decision-making according to general and 
impersonal rules, hierarchical structure of decision making, fixed responsibilities of individual members, 
and professionally trained personnel employed by the organization. However, the military personnel, 
especially commanders, are increasingly being challenged by military tasks that require completely 
different, often even contradictory, skills than those required by the bureaucratic type of organization. It 
is mainly flexibility, the ability to independently find and process information in relation to a particular 
situation, decisiveness, responsibility for one’s own decisions, ability to motivate the subordinates 
towards high performance in non-standard conditions, as well as to lead task-oriented non-homogenous 
groups to reach common objectives. Commanders at all levels of command are expected to be not only 
skilled managers but also accomplished leaders. Military education should prepare them for both of 
these roles. 

The commanders education in the field of social skills must be implemented in a differentiated way 
according to the leadership level at which they work. Direct leadership is required for the lowest levels 
of the military hierarchy: platoon commanders, strategic leadership for commanders of troops and units, 
and organizational leadership for commanders of troops and general staff [2]. At all levels, commanders 
face the challenge of working with non-homogenous groups of subordinates, therefore they must employ 
variety of leadership strategies which also require different skills and abilities. 

At present Czech Army commander training aimed at direct leadership is provided in tertiary education 
programs led and organized by the University of Defence [3, 4]. For other levels of leadership, courses 
of further career education have been established at the same institution: Senior Officer courses focus 
on organizational leadership, and the General Staff courses concentrate on strategic leadership [5].  
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The focus of organizational leadership training courses has traditionally been the development of soft 
skills, especially  the development of commander-leader communication skills both in terms of 
personality communication skills in different communication situations (orders and commands, 
consultations, interviews), and with regard to the ability of learners to communicate within their scope of 
competence; the focus being on moral integrity of the leader and his responsibility for the quality of the 
ethical climate in the unit as well as the adoption of new, modern leadership methods, which have proven 
themselves useful in civilian organizations such as coaching [6]. In the set of methods and strategies 
taught in the courses, there have been no effective ones for leading non-homogenous groups that are 
dependent on each other and must work together on a common task. Therefore. in their practice, 
commanders have to deal with the issues and problems of intergroup collaboration and have to solve 
them in a more or less intuitive way. In order to answer the growing need to embrace interconnectedness 
and interdependence, the lecturers chose the method that helps to enhance the aforementioned 
qualities: the Connective Leadership [7]. 

The aim of the article is to inform about the experience of implementation of the Connective Leadership 
method in the career development training of Czech Army officers while presenting the results of a 
survey conducted among training courses graduates in order to confirm the practicality of the method 
use in the military environment.    

2 METHODOLOGY 
The methodology part deals with the method of connective leadership and its implementation in the 
senior officer courses through teaching experiment.  To find out the opinions on the use of connective 
leadership methods at the level of organizational leadership the authors used two types of 
questionnaires with the aim of verifying the possibilities of using connective leadership method to lead 
people in the Army of the Czech Republic. The pilot project started in 2018 with the introduction of the 
method and the connective leadership strategies assessment instrument, and was later followed by the 
teaching experiment involving structured leadership communication role plays [8]. 

2.1 Connective Leadership Model 
The Connective Leadership Model [7] has been designed as a response to the growing need of 
organizations and their leaders to reflect the recent societal changes and to respond to challenges of 
leading interdependent, but diverse, groups. To cope with these challenges, even the complex, and 
traditionally hierarchical structure-based institutions, such as the government or the military, have to 
adopt new concepts of leadership focusing on sharing power and collaborating. 

The Connective Leadership Model recognizes nine leadership styles based on preferred behavioural 
strategies used in certain contexts: direct styles (intrinsic, competitive, power), instrumental (personal, 
social, entrusting), and relational styles (collaborative, contributory, and vicarious). 

Using the Connective Leadership Model and its nine leadership strategies is another way to enhance 
leaders efforts, as the model was designed to help individuals step outside the box of their favourite 
time-tested leadership strategies, and to encourage them to try different strategies in different contexts 
and situations. The choice of leadership styles is closely connected with the communication strategies 
used, therefore, when discussing the styles used in real-life situations it is important to analyse also the 
communication strategies and patterns that could occur in such situations. 

2.2 Description of the educational experiment 
The experiment had the character of an educational activity with participants´ feedback incorporated in 
the Leadership Section of the Senior Officer courses. The experiment superseded the introductory 
sessions on topics such as communication, motivation, and teamwork, and it was performed in the 
morning to prevent possible distortions caused by fatigue. It comprised of three stages.  

The whole activity was led by a certified lecturer, Connective Leadership Institute Associate. Firstly, the 
concept of the connective leadership model was explained for the participants, and afterwards they were 
introduced to the leadership style assessment process.  

After a short break, the participants worked with the assessment instrument distributed electronically in 
English. Respondents were given an unlimited time to complete the assessment (to compensate for the 
fact that the instrument was not available in their mother tongue). Moreover, they could also consult the 
language specialist present. After completing the instrument, each of the respondents received their 
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individual assessment results delivered to their preferred e-mail address. The lecturer interpreted the 
results by explaining individual types of leadership behaviour and their impact in the real-life situations 
introduced by the participants. The participants were also offered an individual interpretation of their 
results in private. Finally, they discussed the model, the instrument, and their involvement.  

In the following session the participants received instructions to perform a role play the model situation 
being conducting an evaluation interview with a subordinate. They were assigned the roles of either 
assessor or assessee including the outline of the situation and the description of the required behaviour 
in the role [9]. After a short preparation for their respective roles, the evaluation interviews were 
conducted in pairs, followed by immediate feedback. After the end of all interviews in the group, the 
instructor provided the participants with guided feedback on the implemented activity and the 
participants completed a feedback questionnaire (in Czech language). 

The research sample was not homogeneous as the participants involved had varied length of practice 
in various military departments/units and facilities (from 10 to 32 years of experience) and with varied 
levels of command experience (from respondents with an uninterrupted commander career to those 
who did not hold command or leadership positions). Other demographics, such as age or gender, were 
not followed in the research sample as the authors of the experiment did not consider them relevant for 
the outcome. All respondents participated voluntarily; the protection of their personal data was ensured 
by assigning them a personal code in the on-line instrument program and by anonymization of the 
questionnaire. 

2.3 The questionnaire survey 
During the experiment participants were asked twice about the usefulness of the connective leadership 
method for the organizational leadership practice. The first time they were questioned immediately at 
the end of the teaching experiment, the second time it was after their return to practice, when at least 
10 months have passed since the experiment as the real usefulness of the method is confirmed only 
when the former course participants use it in practice. 

Questionnaires of the researchers’ own design were used for both phases of the questionnaire survey. 
The first questionnaire contained 10 questions. The experiment participants were asked about their 
satisfaction with teaching and instruction on the connective leadership method (question no. 1) and 
about the applicability of the method in their practice (questions no. 2, 4, 5 and 7), and about its place 
in the system of career education of commanders (question no. 3). Question No. 8 was a diagnostic one 
(Which of the connective leadership styles do you prefer?) and questions No. 9 and 10 asked about the 
length of practice and positions held. The questionnaire was prepared in a paper form,  as it was 
completed as a final part of the experiment and it was carried out directly in the classroom. 

The research sample included all volunteers from the ranks of senior officers who showed interest in 
getting acquainted with the method in their leadership Senior Officer Training course during the years 
2019 - 2020. The limiting factor was the students' language skills, because the leadership styles 
assessment instrument was only available in English. A total number of 135 officers of the Army of the 
Czech Republic in the ranks of captain, major, or lieutenant colonel with various lengths of experience 
(most often 10-15 years) participated in the experiment and completed the first questionnaire. 

The second questionnaire had the same number of questions. The first two were diagnostic, asking 
whether the respondent participated in the experiment and what leadership style he/she prefers. 
Questions No. 3-7 examined the frequency and the way of using the connective leadership method  in 
one's individual leadership practice. Question no. 8 investigated the interest in receiving additional 
information about the connective leadership method, and questions no. 9 and 10 verified the military 
position classification, or its change, after completing the given level of career education. The 
questionnaire was prepared and distributed to the graduates in electronic form.  

The basic sample consisted of 135 volunteers, the graduates of the Senior Officers Training courses 
who got acquainted with the connective leadership method within the subject of Leadership during the 
years 2019-2020. Due to the low return of the questionnaires, the research sample consisted of only 36 
graduates of this course (approximately 27% of first questionnaire respondents). The reasons for the 
low return were not investigated in more detail, but it can be assumed that the respondents' service 
tasks performed outside their regular workplace during the COVID-19 pandemic was of the major 
impact. The sample was not homogeneous, it included participants with different length of experience 
(usually 10-15 years of experience) and with different levels of command experience. Demographic 
data, such as age or gender, were not observed in the research sample because the authors of the 
experiment did not consider them relevant. All respondents participated in the questionnaire survey 
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voluntarily; the questionnaire was anonymous. The most numerous group were company commanders 
at the company level (11) and the group of senior staff officers managing teams of 6-10 people (15). 
The third most numerous group were officers with no direct subordinates (7). Three officers held senior 
positions at the battalion and unit level (with subordinates of up to 30 people). After completing the 
Senior Officers Course, only 25% of officers changed positions, 75% were reassigned to their original 
positions. 

3 RESULTS 
This section presents the results of the questions from both questionnaire surveys relevant to the 
evaluation of the connective leadership method applicability in military practice at the level of 
organizational leadership. 

3.1 Views on the usefulness of the method immediately after training 
In addition to the identification of one's preferred behavior styles, the prevalent agreement of the 
respondents with the opinion that the given method is necessary for the leadership practice in the Army 
of the Czech Republic can be considered a significant result. On a scale from 1 - very necessary to 5 
completely unnecessary, the average value of the mark reached 2.15. Also, 75% of participants stated 
they would welcome personal coaching in introducing the Connective Leadership method into their own 
leadership practice. 

Most respondents considered the method suitable for the level of organizational leadership. They would 
include the method instruction and training mainly in senior officers training courses, in rare cases in the 
General Staff Course. Most also had a clearer idea of the use of the method in military practice, as 
evidenced by the free answers to the question: In what specific situations would you use the method in 
your workplace? The respondents stated: "to assign tasks, to cooperate within departments/units; to 
concentrate efforts on a really difficult task; where it is necessary to identify roles and give precise tasks 
to subordinates; when working with platoon commanders; when being sent to a foreign mission; to fulfill 
a specific task". 

Most participants also asked for more time to get acquainted with the Connective Leadership method, 
not only in the order of hours, but also in days, some up to 3 days. 

A secondary result of the experiment was the finding that many respondents found it more difficult to 
complete the test in the English language version. When evaluating the test on a scale from 1 - very 
satisfactory to 5 - failed at all, an average value of 2.71 was achieved. Although military professionals 
should be able to communicate in English in their positions, the humanities and social sciences 
terminology has proved difficult for some of them. They would prefer the availability of the questionnaire 
and interpretation of test results in their mother tongue. 

3.2 Opinions on the usefulness of the method after returning to practice 
In the examined sample, all three main behavioral styles according to the connective leadership method 
were represented in the following ratio: 63.9% were relational styles, 19.4% instrumental styles and 
16.7% direct styles. 

Although the results of the survey cannot be considered representative due to the low return of the 
questionnaires, the results obtained support the use of the Connective Leadership method and are in 
line with previous findings. The majority of respondents (69.4%) stated that they used the Connective 
Leadership method to lead people after graduating from the course. The most common situations in 
which the method was applied were training activities while performing daily operational tasks. In three 
cases, respondents stated that they used the method to solve problems within individual teams, within 
the leadership of project teams, or to solve difficult or complex situations. In individual cases, it was 
using the method in order to improve relationships within teams, to build, mutual trust or to build 
synergies in teams. 

In terms of the frequency of use of the Connective Leadership method, in 30 cases the respondents 
reported a surprising frequency of the daily use of the method. A lower frequency between twice and 
once a week was reported by 5 respondents. Only two responses involved a frequency of once a month. 
This condition corresponds to the 60% success rate of using the Connective Leadership method to solve 
situations in a positive way. In case of isolated answers that the method was not used in practice, the 
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main reason given by the respondents was the fact that they do not have direct subordinates, work in 
specialist positions, and do not perform even informal leadership roles. 

The statement of the respondents that the use of the Connective Leadership method changed their 
approach to solving problems and situations in leading people (96%) can be considered very positive 
as 48% respondents reported a complete change and 48% indicated a partial change of their leadership 
approach. 

There was also a tendency to obtain more information about the method. 91% of the respondents in the 
survey were interested in learning more about the Connective Leadership method, e. g. about its use in 
setting up work teams, in planning the development of the team as a whole, in further personal 
development, etc. 

4 CONCLUSIONS 
The feedback received from the Senior Officers Training Course graduates working at the level of 
organizational leadership confirmed that even in such a specific environment as the military, the method 
can be successfully used in leadership development. 

The graduates of the course themselves identified a number of areas and situations where they used 
the method and recommended its inclusion in the career development courses. They also expressed a 
desire to continue their education in this method and its use, which could lead to the emergence of 
independent educational activities within the lifelong learning of employees of the Ministry of Defense. 

In their feedback, the respondents also appreciated the chosen way of explaining of the given method 
in relation with the practical application in specific leadership contexts: the evaluation of a subordinate, 
conducting an evaluation interview with a subordinate. 

To confirm the outlined trends, it will be necessary to repeat the survey under more favourable 
circumstances for data collection. If the positive findings are confirmed, it will be necessary to take steps 
to implement the Connective Leadership method into more career education courses and provide its 
Czech language version. 
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HOW WEARING A MASK AFFECTS MIRROR NEURONS 
MECHANISMS IN THE EDUCATIONAL PROCESS AND WHY 

VIRTUAL EDUCATION IS ALSO “EDUCATION WITH MASKS” 

S. Denchev, S. Momchilova, H. Bogova  
University of Library Studies and Information Technologies (ULSIT) (BULGARIA) 

Abstract 
In the 1980s and 1990s, the neurophysiologists Giacomo Rizzolatti, Giuseppe Di Pellegrino, Luciano 
Fadiga, Leonardo Fogassi, and Vittorio Gallese, from the University of Parma, discovered that in the 
front lobe of the brain there are neurons that act making primates repeat the behavior of representatives 
of their species. A little later, work began in a lot of scientific teams in many universities and centres all 
over the world on forming cognitive skills and behavioral habits in people based on the principle of 
interaction through mirror neurons. 

The American scientist from the University of California Prof. Ramachandran created the theory of 
imitation and empathy on the basis of dozens of experiments which lead to claims that culture and 
civilization are based on the activity of mirror neurons that make us follow the experience and knowledge 
of the community by assimilating reactions, gestures and facial expressions of the facial muscles. 
Moreover, the ontogenetic and phylogenetic experience of humankind has been transmitted directly and 
promoted evolution precisely in this way of interaction since the day Homo sapiens appeared in this 
world. Prof. Ramachandran called neurons Gandhi because, according to him, they form empathy and 
compassion. 

If we ask ourselves what happens when there is no direct access to observing behavioral responses, 
sound imitation, and information to all five senses in the learning process because the trainer and 
learners are forced to wear protective masks, we can probably come to the logical conclusion that the 
neurons in question are not innervated and knowledge and experience are not “copied” in a natural way. 

Something more. It has been proven that if an area in the brain is not innervated, it loses sharpness and 
its ability to process signals from the outside world and other participants in the communication process, 
which is the direct and natural way to acquire knowledge. 

The extent to which the screen of a computer, through which the virtual training takes place, is also an 
important topic, about to ask more and more questions to those involved in the educational process. 

Through the presented paper, we bring to the attention of the esteemed colleagues, our first 
observations, concerns and search for a balance in teaching and assessment of perception of the taught 
material, in the conditions of communication through wearing a mask. The main question here is how 
long ...? 

Keywords: Face mask, mirror neurons mechanism, distance (virtual) education, empathy. 

1 INTRODUCTION 
This paper aims to find ways to explain the role of the so-called mirror neurons in virtual educational 
processes. We started our research based of investigations of the neurophysiologists Giacomo 
Rizzolatti,Giuseppe Di Pellegrino, Luciano Fadiga, Leonardo Fogassi, and Vittorio Gallese from the 
University of Parma, when in the 1980s and 1990s they discovered that in the front lobe of the brain 
there are neurons that act making primates repeat the behavior of representatives of their species. A 
little later, work began in a lot of scientific teams in many universities and centres all over the world [1] 
on forming cognitive skills and behavioral habits in people based on the principle of interaction through 
mirror neurons. 

The American professor  Vilayanur Ramachandran [2] claims that so far only a fragment has been 
discovered of what there is to learn about the human brain. And yet, our humble discoveries are more 
exciting than any of the Sherlock Holmes books. According to him, the new ideas and technologies will 
be amazing and shattering but at the same time they will appease and elevate our spirit. Ramachandran 
hopes to convey at least part of the amazement and awe that he and his colleagues feel through their 
years of work while layer after layer they unveil the mysterious link between the body and the mind [3]. 
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In his book “The Tell-Tale Brain” [4] prof. Ramachandran not only builds innovative theories but he also 
poses important questions relating to the nature of humans: How do humans see the world? What is the 
link between the body and the mind? What defines gender identity? What is consciousness? How can 
the peculiarities inherent to humans be explained – art, language, metaphor, self-consciousness and 
even religious sensitivity?  

Vilayanur Ramachandran and his team at the University of California (USA) have created the theory of 
imitation and empathy on the basis of dozens of experiments whereby he has come to the claims that 
culture and civilization are namely based on the activity of the mirror neurons, which make us beings 
following the experience and knowledge of the community through mimicking reactions, gestures and 
movements of the facial muscle structure. Moreover, prof. Ramachandran claims that the ontogenic and 
phylogenic experience of humanity has been directly passed on and assisted evolution in exactly this 
way of interaction ever since the day the first human appeared in the world. The scientist has called 
these neurons “Ghandi” [5] [after the great Indian humanist Mahatma Ghandi], because in his opinion, 
they form empathy and compassion.   

If we asked the question what happens when the educational process lacks in direct access to 
observation of behavioral responses, sound imitation and information to all five senses because the 
educator and the educated are forced to wear protective masks, we could probably come to the logical 
conclusion that the neurons in question are not innervated, and knowledge and experience are not 
“copied” in a natural way. Moreover, it has been proved that if a part of the brain is not innervated, it 
becomes rigid and loses its ability to process signals from the environment and the rest of the 
participants in the communication process, which, as already mentioned, is the direct and natural way 
of acquiring knowledge [26].  

2 METHODOLOGY 
The methodology of the present research is based predominantly on the literature review analysis 
supported by the so-called architectural approach, which provides promising opportunities for realization 
and approbation of the obtained results through in-depth systematic analysis and synthesis of 
appropriate conclusions derived from it. 

Based on the conducted analyses of virtual educational activities, the experience and good practices, 
the study is focused on outlining the vision of cooperation between neurophysiologists and educators 
and redefining their role in increasing the scientific and practical potential of modern educational 
processes and its implementation in the cotemporally public environment. 

3 HOW MASKS AFFECTS THE ACTIVITY OF MIRROR NEURONS. THE 
OBSERVATIONS. INITIAL EXPERIENCE. 

Later research by Pier Francesco Ferrari et al [1] describes the existence of mirror neurons responsible 
for the ingestive and communicative mouth actions. It is also a topic of significance how much is a ‘mask’ 
the computer screen where virtual learning takes place. This topic will pose even more questions to 
those involved in the educational process.  

The reason to write this article was our first observations, concerns and seeking of a balance in teaching 
and the evaluation of perceiving the material being taught in conditions of interaction through a mask 
because the neurons related to the empathic, social and imitative behavior are a major tool when 
teaching and new knowledge acquisition. This group of neurons has been active since the birth of an 
individual and it is this group that allows us to learn how to eat, dress, speak, think and act. 

Mirror mechanisms are crucial when planning our actions as well as when understanding the other 
people’s intentions through their behavior. Due to the mirror mechanism, we learn through imitation. 
They help us represent the language of the body, mimics and emotions. The mirror neurons mechanism 
plays an important role in social life. It is necessary in the child’s, the pupil’s, the student’s and the 
teacher’s development and in the individual’s community throughout his/her entire life [6]. 

People are social beings. We’ve been programed to learn from the others. We start to work better and 
faster by observing a parent, a teacher or another student demonstrate their skills and this helps certain 
abilities or learning material to be acquired more effectively than if just listening to explanations (this is 
the place to quote a Bulgarian folklore proverb “If things happened by watching, then the dog would 
become a butcher”). 
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Imitation creates the body language and mimics and forms emotions. The mirror mechanism play a vital 
role in the social skills development. Until recently, scientists were adamant that teachers needed to 
learn to control their mirror neurons and create conditions for learners to literally feel what the signaling 
sender was feeling. As of today, scientists believe that placed in the conditions of distance learning, 
neither teachers nor students have sufficient room for direct communication [7] and a good reason to 
illustrate behaviorally, during the teaching process, the degree and quality of the scientific exchange.  

When, on the one hand, the signals through the mirror neurons mechanism are prevented from being 
normally sent and on the other hand the recipient is prevented from receiving them, the area in the 
cerebral cortex is intentionally put into autistic inaction. We say autistic because it is in people with 
“mental disorders” such as autism that problems with the function of mirror neurons have been the 
subject of “mental blindness”, which is often associated with autistic disorders [8]. In autism and some 
syndromes of blocked empathy, such as Asperger's Syndrome, what suffers is empathy and the inability 
to empathize, feel, and become emotionally synchronous [9]. 

3.1 Mirror Neurons Mechanism and Empathy: the Problem of Survival 
Researchers are unanimous that mirror neurons mechanism (MNM) are also at the heart of empathy. 
Empathy is the ability to empathize, to put yourself in the other person’s shoes, to understand how this 
person feels. Most people have this ability. It allows us to understand the nature of society, its existence 
and is a clear proof that people are social beings.  

Of course, we are far from claiming that incidental (and hopefully limited in time) distance learning will 
negatively affect genetically and more generally biologically the homo sapience involved in the learning 
process [10]. According to Prof. Lachezar Traikov, world-renowned neurologist and Rector of the 
Medical University in Sofia, Bulgaria, there are indeed negative changes in this process, but they have 
a limited and recoverable mental impact [11]. 

Ultimately, the functioning of the MNM is key to the survival of our species. We could not survive without 
interaction with other members of society, without their understanding and cooperation, and without 
being part of a social group that perceives and reacts in an identical way to the processes and 
phenomena in the surrounding world. 

How does the forced covering of the person with a protective mask in the educational process affect the 
interaction between the two participants in it and is virtual training dangerous for the full exchange of 
information? In 2017, researchers from the University of Bielefeld published the results of an 
experimental study on the recognition of emotions, which clearly demonstrates the importance of the 
eyes and mouth in the perception of emotions in the learning process. The authors revealed two different 
people’s faces expressing the six basic emotions according to Ekman [12] [as well as the seventh 
expression of a neutral face] behind a 6 × 8 grid of 48 white tiles that were consistently [in random order] 
shown to 94 students, with a device to hide them as soon as the students recognized the emotion on 
the face and defined it correctly. For each of the subjects, the experiment consisted of 224 attempts in 
total (2 identical faces of 7 expressions and 16 repetitions of an expression). This method made it 
possible to understand which of the 48 facial parts contributes to what helps recognize the facial 
expression on the part of the observer. The results show that observers rely mostly on tiles that cover 
and reveal the mouth and eyes when they correctly name the emotion demonstrated. In particular, 
subjects identify fear and sadness largely by focusing on the eyes, while disgust and happiness are 
more successfully identified when subjects focus on the mouth area [13]. 

Second place after the eyes comes to the areas of the mouth and nose when examining facial features 
is concerned. Effective verbal communication suffers two harmful consequences of covering the mouth 
with a mask: First, the auditory signal is impaired, as facial masks can reduce the amplitude of sound 
and, most importantly, can absorb the frequency waves emitted by speech. Second, the visual signal 
from the lips is completely obstructed. Although most people may never have thought about it, this signal 
is used by people to help them understand speech. From birth to about 8 months of age, babies look at 
their mother’s mouth to analyze the sound flow in meaningful units (phonemes) to learn their mother 
tongue [14]. In fact, if they are raised bilingually, babies need to learn more phonemes and therefore 
start looking at their mother’s mouth earlier and longer than monolinguals. With age, we tend to look 
closely at someone’s mouth in circumstances where the perception of sound is hindered, such as a 
noisy environment, low-quality sound in movies and video calls. Deaf people use lip reading and thus 
rely entirely on visual cues to understand speech (which is why there are special face masks with a 
transparent area around the mouth to meet the need to visualize speech). 
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As speech transmission is disrupted by wearing masks, there is a risk of misunderstanding when face 
masks are widely used in schools. Talking through a face mask can reduce higher frequencies and 
therefore disrupt verbal communication. The magnitude of the effect depends on the speaker, the 
computer microphone, the type of mask, the listener’s hearing, and the background noise, and can 
therefore vary between insignificant and significant [15]. In addition, it is well known that visual cues help 
with speech recognition, which can be an additional reason for the face mask to cause impaired 
perception of speech and communication. In 2002, Christian Kayers et al. reported that in humans and 
monkeys, the mirror system also responds to action-related sounds [16].  

Emotions play a big role in our social interactions, of which teaching and learning are among the most 
culturally prominent. Recently, anthropologists have suggested that the latest evolution of the human 
brain was formed as a result of its increased capacity for cultural transmission of knowledge, i.e. teaching 
and learning [17]. 

Recently, more and more data have appeared about children, as well as students and older teachers, 
who complain of difficulty breathing and hence discomfort in the perception of the material. There are 
also specific cases of fainting children after wearing a mask all day at school. These are probably allergic 
reactions, insufficient oxidation of the brain and obstruction of oxygen access. In the paper named „The 
consequences of covid-19 on social interactions: an online study on face covering“, [27] written by Marta 
Calbi, Nunzio Langiulli, Francesca Ferroni, Martina Montalti, Anna Kolesnikov, Vittorio Gallese and 
Maria Alessandra Umiltà are thoroughly researched the dramatic changes of the nature of our social 
interactions. An experimental study on the physical effects of wearing a surgical facemask N95 / FFP-2 
facemask was conducted: five healthy male and five healthy female participants performed intermittent 
exercise on a treadmill while wearing the protective facemasks in a climate chamber controlled at an air 
temperature of 25°C and a relative humidity of 70%. The outer surface temperature of both surgical 
facemasks was significantly higher than that of both N95 facemasks. On the other hand, the 
microclimate and skin temperatures inside the facemask were significantly lower than those in both N95 
facemasks. In comparison to the surgical facemask, N95 facemask had significantly higher absolute 
humidity on the surface covered by the mask leading to  higher humidity and skin temperature in the 
face area covered by the mask, higher heart rate and increased negative “sensations including 
discomfort, feeling tight, itchy and fatigued”, as noted by the authors [18]. A recent study on the facemask 
effects on the heart and blood vessels [surgical or N95 / FFP-2] in young healthy males on bicycle 
ergometer has shown 2% reduction of maximum power (irrespective) of the facemask type. In this case, 
we can hardly think of the facemask impact on a child’s mind and body. Dialogue is difficult, children 
distance themselves, intimacy and communication are hindered, this is clear from the frequent, albeit 
brief and superficial news reports and interviews with teachers, children and age psychologists 
broadcast in the media during the lockdown. Social skills, communication in the classroom, training to 
enter and exit a report [19] in everyday, formal and informal communication have suffered.  

4 THE EDUCATIONAL PROCESSES: EDUCATION “WITH MASKS” 
The work of psychologists at school definitely faces specialists with new challenges and hitherto 
unknown problems in teacher-student communication, academic lecturer – student audience, as well as 
communication within the study group. 

According to some researchers, the risk of aggression increases due to misinterpretation of certain 
verbal clues, unsupported by appropriate facial mimic or expressions, which remain imperceptible due 
to the presence of a mask. Hence the trust, if any, suffers between people who do not have direct 
impressions of their emotions manifested through the face and body language, which communicates 
over 90% of what is to be communicated. 

Education in the spirit of distrust and tracing is imposed as a norm in the new model of examinations 
through the PROCTOR system [20] whereby the student being tested is monitored with a special camera 
in the room where he/she is. This way of testing the knowledge acquired by students and pupils is very 
controversial in terms of respect for human rights and academic approaches to conducting an exam. 
Here we want to draw attention to the fact that, as in ancient times, in modern universities are not placed 
digital grades of students. It's all a matter of respect and collegial trust. This way of checking the 
knowledge students have acquired is very controversial in terms of respect for human rights and 
academic approaches to conducting an exam. Here we want to draw attention to the fact that, as in 
antiquity, in modern universities students are not given marks or grades. It's all a matter of respect and 
collegial trust. We hope that the academic community will respond to this new rigorous monitoring form 
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of the exam, as well as to the timing and nature that we strongly hope will be eliminated with the removal 
of anti-COVID safety measures. 

The distance in the learning process has actually turned out to be a social distance and has affected the 
feeling of a team, a community, a group with similar interests and goals. Mutual assistance becomes 
unthinkable. Alienation and the principle “Everyone for themselves – as far as and however they have 
understood”, has displaced the collective acquisition of the concepts presented by the lecturer. The 
degree of understanding cannot be accurately traced, nor can be the pace at which information is 
processed. 

The lecturer, in turn, loses the feedback from the audience and information about the students’ interest. 
To what extent the audience has been captivated by the topic and the subject of teaching remains largely 
a mystery to the presenter. His/her impact on the audience, devoid of facial expressions and emotional 
assessment, through a reaction of the facial muscles due to the presence of a mask covering 2/3 of the 
face is no less a problem for receiving feedback. 

In computer-assisted teaching, things are similar because there is no direct exchange and when a 
presentation is made or the topic is illustrated with video, graphics, slides, the lecturer’s face remains in 
a window frame of a few square centimeters, which is insufficient for the person on the other side to be 
aware of the real emotion that is conveyed by the face and the body language is completely absent. 

According to the Japanese gurus of knowledge Ikujiro Nonaka and Hirotaka Takeuchi,  the founders of 
the Japanese Institute of Knowledge and the  popular Knowledge Spiral Model [21], knowledge can be 
tacit (implicit) and explicit – real knowledge acquisition takes place through an exchange cycle of both 
forms. Explicit knowledge can be systematized and formalized, recorded and codified. It can be carried 
by different forms of carriers. Tacit knowledge on the other hand is embedded in the human mind of 
every single person and can be attained by involving imperceptive factors such as beliefs, values and 
morals.  Implicit knowledge can be found in culture, experience, feelings, relations in reality. Often this 
knowledge governs processes that take place in the world. Typical of implicit knowledge is that it is 
related to a specific context, difficult to formalize, record or explain, because it is stored in people’s 
minds. The only way to share it is through physical contact. The creation of knowledge always begins 
with the individual or group of people who together or individually reach new ideas, views, opinions or 
concepts. At the heart of the process of knowledge transformation is the human, who serves as a 
“conductor” of the interaction between explicit and implicit knowledge. Distinguishing between explicit 
and tacit knowledge, I. Nonaka and H. Takeuchi build their dynamic model for creating knowledge. In 
essence, the SECI (Socialization-Externalization-Combination-Internalization) model [22] shows the 
evolution of knowledge through socialization, externalization, combination and internalization. It is based 
on the hypothesis that human knowledge is created through the constant interaction between these two 
types of knowledge. In each of these processes, one could look for the place and role of mirror neurons 
that participate in the exchange and interaction of subjects and objects of communication. 

Some of our students have said that in the course of the lectures many teachers “paint with their hands” 
when explaining. We are not entirely convinced that this is a legacy of a memorable teaching technique, 
but one of us remembered a favorite literature teacher, who sometimes gestured pathetically by teaching 
Dr. Faust or Don Quixote to her students. In this case, the learners not only remembered her words, but 
also the dance of her hands. 

It is no coincidence that the English word “Like” has a connotation besides “enjoy” and “resemble 
someone or something”. In other words, when you like someone, you start imitating them, you look like 
them. This is the principle on which the basic communication models studying the ways of successful 
communication in the NLP method are largely based [23]. 

In Bulgarian language there is a proverb “You become the one you live with”. When the perception of 
body language, as well as facial expressions, has been hindered, the risks in forming a correct and 
adequate understanding and perception of information are serious. 

5 CONCLUSION 
Every day we witness complaints from students who do not fully and thoroughly perceive the material 
taught, and share the need for physical contact with the teacher and fellow students in the face-to-face 
training [26]. 

Even before scientific evidence and research on mirror neurons mechanism, Aristotle defended the 
thesis that the human soul possesses sensory perceptions and memory, which allows the individual to 
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think [24]. In the absence of an impression of emotion by both the teacher and the group in the audience 
there is an atmosphere of ambiguity regarding the way of perception, evaluation and emotional nuance.  

Analytical skills seem to be suppressed and the situation looks like two-way stupidity. We would define 
this phenomenon as Parsifal’s Syndrome, the character of Lucas Berfus [25] and the main character in 
the opera by Richard Wagner, who is raised in the woods, away from interaction with people and 
therefore does not know emotions and cannot develop the ability to name objects and phenomena. 

There is also increased anxiety, insecurity and a more reluctant request for assistance sought by 
students. The closure of schools in the last year has led to serious learning gaps, as students in the 
lower grades make virtually no progress by studying at home and therefore do not acquire new 
knowledge. That’s according to a new study by researchers at the Oxford Center for Demographic 
Science Leverhulme, published in the Proceedings of the National Academy of Sciences   [6]. 

The authors of the study emphasize that the results are “terrible” and probably it’s the same globally, as 
Dutch students (among whom the study was conducted in the period of 8 weeks of lockdown) had 
among the best opportunities for virtual learning and nevertheless they have lost an average of 20% of 
expected progress due to school closures. Therefore, in countries with a worse online system, such as 
Bulgaria, the gaps are even greater. 

And this is just the beginning. We are yet to evaluate the results of the distance learning form of 
education. It is time scientists and researchers played their role as prognostics and analysts, because 
the damage and harms to education and the training process at schools as well as universities could 
turn out to be really dramatically negative and irreversible. 
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ACQUIRING READING COMPREHENSION IN ENGLISH AND 
SYNTACTIC COMPETENCE 

E. Stranovská, A. Sokol 
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Abstract 
English as a foreign language is a compulsory subject in Slovak schools, and therefore we consider 
development of its acquisition to be a key educational goal. An integral language skill for successful 
learning of the target language is reading comprehension in the given language. However, it is in this 
area that many Slovak students have problems, even if they successfully cope with the use of language. 
Our main research goal has been to determine the relationship between the success in syntactic 
competence of students and their overall success in reading comprehension. In the category of the 
syntactic competence, we have focused on the syntactic structure of texts, taking into account the 
criterion of sentence length. A partial goal of the research has been to analyse the answers of students 
in terms of the range of understanding, i.e. how much meaning students have understood (in short 
sentences, long sentences, and compound sentences). Another partial goal has been the analysis of 
the level of understanding, i.e. how the students have understood the linguistic structure of the text (type 
of text, i.e. whether it is a factual or narrative text, its coherence and cohesion). We have determined 
these variables using the following research methods: Didactic test of reading comprehension in English 
and Qualitative content analysis of selected texts and test items within the test. We have worked with a 
research sample of Slovak upper-secondary school students, mainly from western Slovakia. The results 
have shown surprising findings. Although students have understood several meanings in the structure 
of short sentences, student's success in understanding English texts has been related to understanding 
long sentences with respect to factual and linear text; and in the category of narrative text and linear 
text, the student's success in understanding English texts has been related to the understanding of short 
sentences. The findings point to the necessity of innovations in foreign language acquisition. 

Keywords: Reading comprehension, text, syntactic competence, success, range of understanding, level 
of understanding. 

1 INTRODUCTION  
The ability to comprehend texts is an inseparable aspect of successful language acquisition, thus it is 
quintessential for effective language learning. With the growing of understanding reading as an 
interactive and dynamic process as opposed to viewing reading as a passive and receptive skill, more 
emphasis is currently being placed on comprehending meanings within texts instead of simply reading 
them out loud and memorizing expressions [1], [2], [3]. These trends emphasizing comprehension are 
observable in both mother tongue and foreign language teaching. Naturally, the latter is generally more 
challenging due to unfamiliarity of learners with numerous aspects of the target language. 

Even in cases where the learner is familiar with the grammar and vocabulary, this does not guarantee 
successful comprehension. While it is necessary to understand written language on a semantic level, it 
is also crucial to understand how smaller units of meaning (words, phrases, clauses) connect with one 
another to convey a message. In other words, a reader must understand sentences to successfully 
comprehend texts. Ferriera and Henderson emphasize this by saying “words must also be combined 
into a coherent structure that indicates their interrelationships” [4]. 

The role of parsing (syntax analysis) in reading has been explored in several previous researches. For 
example, research by Lund, Brimo and Sapp pointed to a correlation between children’s reading 
comprehension and their performance on spoken syntax assessments [5]. Others include a research 
on the relationship between syntactic parsing and working memory [6]. Several researches (such as 
Brothers and Taxler) further emphasize the importance of syntax in navigating through text while 
reading, where knowledge of word order and clauses help the reader to guide their reading [7]. 

In spite of the importance of reading in language teaching and the amount of research backing this fact 
up, many Slovak ESL (English as a second language) students face difficulties in reading and 
comprehending English texts, even in cases when they are otherwise proficient in the language. 
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Evidence for this is, for example, an international PIRLS survey from 2001 in which Slovak students on 
average fared worse than students from other surveyed countries [8]. 

To combat this issue, several projects currently exist in Slovakia with the goal of improving reading 
proficiency among Slovak ESL students. One such project is APVV, which made this research possible 
by providing us with a test that we used to gather data and, by actively working with several schools in 
Slovakia for a number of years, made it possible for us to carry our research out in practice (read more 
in methodology). Our aim is to better understand how Slovak learners fare in reading of foreign texts, 
what difficulties they face and how can their teachers best help them to better their reading 
comprehension. We anticipate that our findings will contribute to further research a more complete 
understanding of the complex relationship between an English text and a Slovak ESL learner, which will 
help to improve foreign language education in our country. 

2 ENGLISH READING COMPREHENSION AND SYNTACTIC COMPETENCE 
Reading comprehension is the ability to understand a text and effectively extract its meaning (or more 
meanings if they are present) [9]. It is a sequence of psychological processes, which range from sensory 
detection to understanding meaning and, furthermore, the intention of the author [10]. It is a multifaceted 
skill that ranges from the detection of smaller elements within the text (words, sentences…) to 
establishing their connection with one another and with the reader´s own ideas to deduce meaning. This 
is the basis for the interactive model in reading proposed by Rumelhart in 1977 which understands 
reading as an active and interactive process between the text as a reader as opposed to reading being 
a passive receptive skill [11], [12]. 

As stated by Perfetti, Landi and Oakhill, “the comprehension processes that bring about this 
representation occur at multiple levels across units of language: word level (lexical processes), sentence 
level (syntactic processes), sentence level (syntactic processes), and text level. Across these levels, 
processes of word identification, parsing, referential mapping and a variety of inference processes all 
contribute, interacting with the reader´s conceptual knowledge, to produce a mental model of the text” 
[13]. 

The level of success in comprehending a text is therefore determined by numerous competences of the 
reader, including different kinds of linguistic competence. These include grammatical competence 
(understanding grammatical structures), semantic/lexical competence (deducing the meaning of words), 
syntactic competence (understanding sentences). These steps can be described as following: 

• Understanding the meaning of words in the text, both in isolation and within the given context. 

• Understanding word conjunctions, expressions and sentences. 
• Understanding the meaning of a logically constructed segment of the text (a paragraph). 

• Understanding the main idea of each paragraph and the whole text. 
• Understanding the cohesion of ideas, sentences, paragraphs, larger parts of the text and of the 

text as a whole to create conclusions and evaluate the text critically [8]. 

For our purposes, we decided to focus on syntactic competence and explore the connection between 
the students´ success rate in correct answers and the syntactic properties of the text, specifically, the 
varying length of sentences. It is reasonable to assume that length of sentences within a text will 
influence the readers’ comprehension and our aim is to provide a better insight this phenomenon. 

Knowledge of sentence structure is useful for determining the word class of an unfamiliar word and for 
anticipating what kind of word comes next in a sentence. This is especially true for English due to having 
a highly inflexible syntax with strict word order. For example, the reader with sufficient knowledge of 
English syntax knows that an adjective will precede a noun, an adverb ending with a “ly” suffix will either 
be at the beginning or the end of a sentence or that a verb phrase will be placed between noun phrases 
and use this knowledge to better navigate through the text. As Brothers and Taxler state, “for languages 
with a strict word order preference like English and Mandarin, the grammatical constraints of a preceding 
sentence can provide an important cue for identifying the syntactic category of an upcoming word (e.g., 
noun, verb, preposition, determiner). These word-class constraints differ in many ways from semantic 
constraints, which are usually discussed in terms of lexical predictability or cloze probability” [7]. This is 
one of the reasons why English is difficult (from a syntactic perspective) for some Slovak readers, since 
Slovak syntax differs from its English counterpart in not having such a strict word order. 
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Other than the reader´s own reading capabilities, their success in understanding the text is naturally 
affected by the text itself. Such important determining factors are cohesion and coherence of the text. 
The more cohesive the text is in its structure and the more thematically coherent it is, the easier it is to 
read and to grasp its meaning. Another key factor is whether the text is narrative or factual. Narrative 
texts have different linguistic properties than texts which are factual in nature. For example, the 
terminology used is noticeably the different, just like the stylistic properties and the use of syntax is often 
different as well. We therefore presume a difference between how students understand longer 
sentences in factual and narrative texts. 

One difficulty resulting from both the reader´s/parser´s competence and the syntactic properties of text 
itself which readers are likely to face is the so called garden-path sentence. Such a sentence is 
grammatically correct, but is constructed in such a way that the reader is likely to interpret it incorrectly 
on first reading due to presence of an ambiguous word or phrase. As such, the reader is initially set on 
a “false scent” [14]. 

When a word is used in an unusual way (or rather in a way that may be unfamiliar to the reader), this 
may result in an incorrect diagnosis of word class. For example, in the sentence “the complex houses 
married and single soldiers and their families”, the reader is likely to interpret the word “houses” as a 
plural form of the noun “house”, even though in this context, it serves as a verb, whereas the noun 
“complex” is likely to be initially interpreted as an adjective. 

Ferriera and Henderson [4] explain this phenomenon with the minimal attachment principle, which 
„states that words are assigned the syntactically simplest analysis, and only if the analysis turns out to 
be incorrect does the parser compute a second, more complex structure”. The minimal attachment 
principle can also be defined as “the theory that listeners and readers initially attempt to interpret 
sentences in terms of the simplest syntactic structure consistent with the input that's known at the 
moment” [15]. 

With the aforementioned facts in mind, we see that parsing is integral in the process of reading 
comprehension. We are hoping to better understand how Slovak ESL students understand English 
syntax and how this affects their reading comprehension. The goal of this particular research is to 
explore the relationship between sentence length and students’ success in comprehending English 
texts. Furthermore, we will attempt to determine whether this proposed relationship is affected by 
whether the text is factual or narrative. 

3 METHODOLOGY 

3.1 Research Sample 
The research was carried out at secondary grammar and vocational schools in Slovakia on a sample of 
154 students. They were full-time students in the 3rd year of grammar schools who are obliged to study 
English as foreign language. Their level of CEFR is B1. The students learned English on average 10 
years. 

3.2 Hypotheses and Research Questions 
Before we established our hypotheses, we outlined the following variables. The dependent variable is 
the success in English reading comprehension. The independent variable is sentence length: short and 
long sentences. We analyse the comprehension of these sentences in relation to the type of texts: 
factual linear and narrative linear (linear meaning cohesive) text.  

In the quantitative phase of the research, we put forward the following hypotheses, which we tested 
using the Pearson correlation analysis. The relation between the variable of reading comprehension of 
English texts and the variable of sentence length was examined within the category of text type (narrative 
linear a factual linear text). 

• HO1: We suppose a relation between reading comprehension in English and short sentences in 
factual texts. 

• HO2: We suppose a relation between reading comprehension in English and short sentences in 
narrative texts. 

In the qualitative descriptive and analytical part of the research, we proposed following research 
questions: 
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• RQ1: What is the success rate in reading comprehension in relation to the sentence length and a 
factual (linear) text? 

• RQ2: What is the success rate in reading comprehension in relation to the sentence length and a 
narrative (linear) text? 

• RQ3: What is the readability of a selected factual text? 

• RQ4: What is the readability of a selected narrative text?  

3.3 Methods 
Our main data gathering tool, Reading Comprehension Test in English Language, was designed by a 
team of experts within the project APVV-17-0071 Development of reading literacy in native and foreign 
language (Gadušová, Hvozdíková, Klimková, Hricková, Ďurková). Its development was realized within 
the framework of language education in Slovakia outlined by the National Institute of Education and 
Common European Framework of Reference for Languages (CEFR). The teas measured reading 
proficiency at the level of B1. It contains four texts - two of them ranging up to 250 words and the other 
two up to 320 words which is the appropriate text extent for B1 students. Total number of items is 21 (5 
items per a text with the exception of the task number three where there are six items designed for the 
information transfer task. The topics addressed are related to studies, giving instructions how to do 
things, environmental issues and treating animals. For each of the four tasks different testing techniques 
were used to satisfy different preferences of students when writing a test. Students´ answers will serve 
as quantitative data for determining their success in comprehending the given texts. 

For our purposes, we picked the first text (labeled Text 1) and the fourth text (labeled Text 2). The two 
texts were chosen for being of varying length and first being factual and the second being narrative. 

We submitted both texts for content analysis, where we analysed each in two areas: qualitative and 
quantitative. The qualitative aspect of the analysis consists of properties which cannot be quantified and 
are thus are determined by the researcher´s judgement and expertise. Firstly, we determined whether 
the text is narrative or factual. The first text (Text 1) exhibits typical properties of a factual text. It contains 
factual information about an Internship programme, which is presented to the reader in a straight-forward 
manner using no emotional language whatsoever. The second text (Text 2) we classified as narrative. 
This categorization was based on its content being a story about two animals and their friendship. 

Secondly, we focused cohesion and coherence of the texts. We found both texts to be coherent, as they 
stayed on topic without diverging away from it and the information was presented in an easily 
comprehensible manner. We determined the texts to be reasonably cohesive as well, since they were 
logically constructed and the information was well organized. For our purposes, we especially focused 
on grammatical cohesion, which is concerned with how clause structure of a sentence structure abide 
by English grammar rules. Both texts were satisfactory in this area. 

The quantitative aspect of the analysis serves to objectively determine quantifiable aspects of the text 
required for a syntactic analysis. It is first necessary to assess the overall word count and sentence 
count in each text. Afterwards, we counted the total number of words in each sentence and the average 
number of words per sentence. The latter was done by dividing the overall word count by the sentence 
count. This was done to distinguish between short and long sentences: any sentence with a lower than 
average word count was recognized as a short sentence while any sentence with a higher than average 
word count was considered a long sentence. 

In addition, we calculated readability for each text as another criterion. Readability is concerned with the 
level of effort required for comprehending the text successfully. To put it simply, it is about how easily 
comprehensible the text is. It is determined by the content of the text, such as words, syntax and style. 
This should not be confused with legibility, an attribute specifically concerned with layout and typeface 
(how well can reader distinguish letters and other symbols). Several formulas exist that quantify 
readability. From those adequate for our purposes, we used the Flesch-Kincaid reading-ease test (Fig. 
1).  

 
Figure 1. Formula for the Flesh-Kincaid readability ease score. 
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While evaluating the test results, we focused on whether the information found in each text needed to 
correctly answer a task was found within a long sentence or a short sentence. This was done in order 
to notice whether students’ success is possibly affected by this syntactic criterion. We also considered 
a possible difference in these results between a factual text and a narrative text. In addition, we 
compared the overall students’ success rate in comprehending each text with the Flesch-Kincaid reading 
ease test scores. We had done this to find out if there is a correlation between how challenging the texts 
are according to the readability test and the respondent success rate. 

4 RESULTS 
The first step of the research is quantitative in nature. The results are first calculated using descriptive 
statistics (tab. 1, 2), which describes reading comprehension of secondary grammar school students in 
regards to sentence length (short and long sentence) and the type of a text (factual linear and narrative 
linear). It is a comparison of average scores in understanding of individual sentences. Afterwards, we 
tested our hypotheses using Pearson Correlation (tab. 3). The second phase of the research is largely 
qualitative. The results are analysed in regards to the properties of a text and the frequency within the 
sentences of a text (tab. 4), during which we compare a factual and a narrative text. Additionally, we are 
testing the readability of the selected factual and narrative text using Flesch-Kincaid reading ease test. 
(tab. 5). 

Table 1., 2. Descriptive statistics of respondent success rare in reading comprehension in regards to the 
text type (factual/narrative) and sentence length (short/long). 

V18 * V11 V18 * V17 

V11 Mean Std. Deviation  V17 Mean Std. Deviation 

2 6.00 0.326   1 11.00 0.854  

3 10.00 5.657  2 13.29 4.786 

4 11.00 0.748   3 14.23 4.024 

5 13.40 2.966  4 16.39 3.567 

6 15.25 2.380  5 19.83 2.823 

7 16.88 3.271  Total 16.12 4.316 

8 17.50 4.309  V18 – success in Eng. lan. comprehending 
V17 – comprehension of a narrative linear text 
1-3 – long sentences (selection) 
4-5 – short sentences (selection) 

9 19.33 4.676  

10 20.75 3.862  

Total 16.12 4.316  
V18 – success in English language comprehension 
V11 – comprehension of a factual linear text 
2-5 – short sentences (selection) 
6-10 – long sentences (selection) 

Table 1 showcases respondent success in reading comprehension of a factual linear English text in 
regards to the variable of sentence length. Success in comprehending short sentences within the chosen 
factual text was detected within the arithmetical range of AM=6-13.40. Success in comprehending long 
sentences in the factual text was exhibited within an above average arithmetical range of AM=15.25-
20.75, while the overall arithmetic range of comprehension of the chosen factual text (both short and 
long sentences) was in the average range (AM=16.12).  

Table 2 illustrates respondent success in reading comprehension of a narrative linear English text in 
regards to the variable of sentence length. Success in comprehending short sentences within the chosen 
narrative text was detected within the above average arithmetical range of AM=16.39-19.83. The 
success rate in comprehending long sentences within the narrative text was shown within the average 
arithmetic range. The overall understanding of the narrative text is within the average range. 
(AM=16.12).  
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Table 3. Pearson correlation between the success in reading comprehension 
 and sentence length and the category of factual/narrative text. 

  V1 V2 V3 V4 V5 

RC 
FT 

Pearson Correlation .425** .400** 0.223 0.228 0.210 

Sig. (2-tailed) 0.002 0.004 0.116 0.108 0.140 

RC 
NT 

Pearson Correlation 0.116 0.212 .451** .297* .300* 

Sig. (2-tailed) 0.417 0.135 0.001 0.035 0.033 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
Legend: RC – reading comprehension, FT - factual text, NT – narrative text, V1-V2 – long 
sentences, V3-V5 – short sentences 

The results of correlation analyses between reading comprehension in English language and the 
variable of sentence length in relation to text type (factual/narrative) are showcase in table 3. Correlation 
analysis confirmed statistically significant and positive relation between reading comprehension and 
understanding of long sentences within a factual text. Furthermore, we recognized a statistically 
significant positive relation between reading comprehension and understanding of short sentences in 
relation to a narrative text.  

Table 4. The results of qualitative analysis (text type, cohesion, coherence)  
and quantitative syntactic properties of the texts. 

Text TT CS CH SC TW AWCS TS SS LS 

Text 1 factual High High 10 164 16 293 4 6 

Text 2 narrative High High 19 317 15 505 7 13 
Legend: TT - text type (factual/narrative), CS – cohesion, CH – coherence, SC -sentence 
count, TW -total words, AWCS - average word count per sentence, TS - total syllables, SS -
short sentences, LS - long sentences. 

Table 4 showcases the results of the content analysis of both texts in comparison. It illustrates their type 
(Text 1 being factual and Text 2 being narrative), their cohesion, coherence and quantitative attributes 
that include the total number of sentences, words, average word count per sentence, total syllables and 
the number, most importantly for our analysis, the ration of short and long sentences. Text 1 was had a 
lower sentence count, which numbered at 10, whereas Text 2 consists of 19 sentences. Words total at 
164 for Text 1 and 317 words for Text 2. For the first text, the average word count per sentence was 16 
and 15 for the second text. As such, short sentences in the 1st text were those with less than 16 words 
and less than 15 for the second text while long sentences were those with a higher word count for each 
text respectively. We also calculated the number of syllables in each text to make the Flesh-Kincaid 
reading ease analysis possible, which also required the total number words and total sentences. 

In both texts, long sentences outnumbered short sentences. In Text 1, the ratio was 6 to 4, while for 
Text 2 it was 13 to 7. However, it should be acknowledged that the 9tht sentence in Text 1 had the word 
count of 15, so just one word below the average word count per sentence for this text.  

To demonstrate the differences between these sentences, we listed 4 examples (2 extracted from each 
text, one being a short sentence and the other being a long one) below: 

IST Austria is committed to equality and diversity. (Text 1, short sentences, 6 words) 

Interns will choose a group to work in, will be assigned a specific project and will conduct research under 
the close supervision of one of the members of the faculty and, for experimental labs, a lab mentor. 
(Text 1, long sentence. 37 words) 

Sometimes, extreme circumstances lead to even odder animal pairings. (Text 2, short sentence, 7 
words) 

Jack, the donkey, has also attacked other donkeys at the rescue, including one that got near Diane, the 
emu, according to the rescue's Facebook page. (Text 2, long sentence, 25 words). 
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Comparing short and long sentences from each text, we can observe a noticeably higher word count 
between these examples, which means the reader has to connect more words together to extract 
meaning from the longer sentences. In addition, the syntactic structure is more complex by having more 
clauses. Furthermore, each long sentences contains more information necessary for comprehending 
the text compered to short sentences. All of this is likely to cause difficulty in comprehending a foreign 
language text, where the reader might not be familiar enough with the English syntax (which differs from 
Slovak syntax significantly) or is not used to reading English texts. 

Table 5. Flesch-Kincaid readability ease test results. 

Text AMD RTB 

Text 1 39 difficult 

Text 2 55 fairly difficult 
Legend: AMD -arithmetical calculation of difficulty, RTB - readability 

Table 5 showcases results of the Flesh-Kincaid reading ease test. Text 1 had the score of 39, which 
marks it as a difficult to read text on the Flesh-Kincaid scale. Text 2 had a higher score of 55, which 
makes its readability fairly difficult, thereby easier by comparison to the first text. Surprisingly, the results 
show that the first text has lower readability and this is more difficult to comprehend, despite being 
shorter (both word-wise and sentence-wise) and having more short sentences than long sentences, 
unlike the second text with a higher count. This showcases that a frequency of long sentences doesn’t 
necessarily make a text more difficult. However, we acknowledge that a larger sample of different texts 
should be analysed to verify this possibility more accurately. 

5 DISCUSION AND CONCLUSIONS 
The hypothesis claiming a “relation between reading comprehension in English and the understanding 
of short sentences within factual texts” was not proven. This means that our assumption that a higher 
frequency of short sentences within a factual text leads to a better understanding of the text was proven 
incorrect. Paradoxically, we found a statistical significance between the comprehension of an English 
factual text and long sentences. The students´ success in comprehension is affected by the 
understanding of long sentences, which may mean that longer sentences serve explanatory function 
within a factual text, while short sentences are more closely tied with exact terminology. According to 
our descriptive analysis of the respondent success rate in relation to sentence length, students 
understood several meanings encoded within short sentences, but their success rate was higher with 
decoding long sentences of a factual text. This answers the research question „What is the success rate 
in reading comprehension in relation to the sentence length and a factual (linear) text?” Therefore, 
successful comprehension in reading a factual text was noticeable primarily in understanding long 
sentences. We further analysed this finding by testing the readability of the selected factual text in 
relation to sentence length, for which we established the research question “What is the readability of a 
selected factual text?” The text proved to be difficult to read while having a higher frequency of short 
sentences compared to long sentences. This suggests that long sentences within factual texts don’t 
necessarily make their readability more difficult, but, on the contrary, help to comprehend their structure 
and meaning more easily. With these results in mind, we suggest further research focused on syntactic 
structure with a larger sample of factual texts and how students comprehend them. 

The hypothesis claiming a “relation between reading comprehension in English and short sentences in 
narrative texts” has been confirmed. The higher frequency of short sentences a narrative text contains, 
the more comprehensive the text becomes and the success rate in understanding it becomes higher. 
This shows that in narrative texts, short sentences carry core information necessary to comprehend its 
meaning. In comparison, long sentences likely serve an evaluating function by carrying additional 
information, which can be more densely packed within the segments of a sentence. This fact can create 
difficulties with understanding long sentences of a narrative text. We agree with the Müller-Layer 
constant [16], which emphasizes a possibly limited capacity to remember several elements at once. An 
individual can remember up to 7 elements or memory imprints at once. This means that if a long 
sentence contains more than 7 elements of new information, some of them are likely to go unnoticed by 
the reader, which can distort the overall understanding of a text and processing information from the 
text. We further analyzed readability of the selected narrative text and to explain comprehension of short 
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and long sentences. While the narrative text exhibited a fairly difficult readability, it proved to be 
noticeable more readable than the factual text, despite having a higher frequency of long sentences. 

Based on the analyses outlined in the research questions and testing of our hypotheses, we concluded 
that in order to comprehend a factual English text, long sentences don’t necessarily result in a difficulty 
and failure to comprehend the text and short sentences don’t guarantee its easy comprehension. In this 
regard, our research result point to an innovation in acquiring reading comprehension by perceiving 
texts as a whole, perceiving syntactic structure of a target language via written text and understanding 
meanings thanks to long sentences within a text. In regards to comprehending a narrative English text, 
short sentences with less semantic and syntactic bonds seem to provide support for successful 
comprehension. We suggest further research into the relation of reading comprehension and sentence 
length to further the understanding of how syntax affects comprehension with a larger sample of both 
factual and narrative texts. 
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WAYS TO CARRY OUT DIFFERENTIATED TRAINING IN PRIMARY 
EDUCATION - PEDAGOGICAL APPROACH 

Elena Lucia Mara 
Lucian Blaga University of Sibiu (ROMANIA) 

Abstract 
In this paper we present some theoretical and practical relevant aspects of organization and  
development of  differentiated training, a way to optimize the educational process that considers the 
development of the teaching-learning-assessment process based on teaching strategies adapted to the 
different possibilities of students, their ability to understand and work. In this way we offer the child that 
"inner compass" that will help him orient himself in the future. The differentiation of education as a way 
to support students in the learning activity at the level of individual possibilities is achieved in the lesson, 
especially in that part of the lesson which aims at fixing, deepening and applying knowledge. An effective 
independent work technique is working with worksheets. The individualized work- sheets, initiated by 
Robert Dottrens in the work "Educating and training" are appropriate solutions to solve the following 
major problems. Another category of tasks involves the fuller intellect, being more complex exercises, 
solving problems that require knowledge transfer and techniques, new examples, various solutions, etc. 
A third category of tasks is part of the plan of creativity. Students are asked to interpret, discover new 
aspects, relationships, invent, develop compositions, compose and solve problems. Homework and 
assignments indicated in the worksheets can be solved by students in class (guided or independently) 
and at home. In both cases, the teacher will present to the students the minimum information necessary 
for their conscious and correct solution, indications regarding the working methods and techniques, the 
necessary bibliography. Working with worksheets is one of the activating methods and is an effective 
way to modernize the traditional lesson. 

Keywords: differentiated training, primary school, curricula, individual treatment, multiple intelligences. 

1 INTRODUCTION  
The curriculum, as a concept, has a much wider scope than the content of education. Although this is 
very important for the curriculum, it is only a form of expression, an answer to the question "what should 
contain a situation or a set of learning situations?", the very structuring of this "what" beyond the actual 
“content" and belonging to the concept of curriculum. The raison d'être of the curriculum is not the 
content (which must be learned by the educated) as the answers to this question are always different, 
because the requirements of society are always different and the change of these requirements is now 
recording a considerable speed. The raison d'être of the curriculum is the student with everything he 
has to represent as a "product" of an educational approach of a longer or shorter duration, conducted 
according to a certain methodological conception (both in terms of teaching-learning. 

The term differentiation of the activity designates the variation of forms and methods of the didactic 
activity destined to ensure the observance of the individual features of the students. This term refers 
both to the structure and content of education, and especially to the organization of teaching, the 
methodology applied and the means of education used. The process of individualization of the 
pedagogical activity concerns especially the didactic technology, the adequate treatment of some 
students in the development of the lessons, the nuance of the independent work activities in class and 
for home, an adequate way of presenting the content according to the particularities of its students. 

Differentiated treatment is distinguished by "several general features that actually express the general 
functions of differentiating the activity of training and education of students”. A distinction must be made 
between the general learning capacity and the special one manifested in a certain discipline, a distinction 
of maximum significance for defining a strategy for differentiating training.[1] The differentiation of the 
training through the didactic methodology consists in the adoption of various, conjugated ways of 
working, with nuanced contents, all insofar as individual differences between the students of the same 
class are manifested. 

In this sense, two techniques are becoming more and more often used: the activity on groups of students 
and the individualized learning. These two forms also have common features that refer to the fact that 
the class is divided into level groups (between 2-4 groups). This division is not final, fixed and is not the 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
4934



 

 

same for all study objects. Groups must be mobile, flexible and permeable. Also, the activity in groups 
alternates with the frontal activity, so that the relations between the students are not disturbed and the 
cohesion of the collective is not diminished. 

The diversification of educational content through optional subjects is directly proportional to the 
transition from the vertical structure of the system to the horizontal structure [2], from the traditional 
structure to interdisciplinarity and transdisciplinarity, constituting as ascending steps in the transition 
from diversity to unity, juxtaposition to integration and from singular to universal. Level courses (in-depth 
curriculum, extended curriculum), used as a way to adapt the content of common compulsory subjects 
to the different abilities of students in order to reduce school failure, have gained ground in recent 
decades in more and more education systems, including Romanian.In the whole activity with the class, 
we must follow, to find the most suitable means for all children to form their appropriate abilities because 
"to train", "to educate" does not mean "to select", but on the contrary, to strive for all to succeed.Each 
child is unique in its own way, it is an unrepeatable miracle and it would be a shame to unify these 
individuals through our action. Therefore, differential treatment must acquire a more generous meaning, 
it becoming a quality of educational management, a skill of the teacher in developing the personality of 
each child. 

It is essential that using differentiation based on multiple intelligences, according to his possibilities and 
his own work rhythm, determine him to want to succeed. The lack of this desire is the first step towards 
a whole chain of future failures. Undoubtedly, the system of praises and rewards used by the teacher 
has a stimulating role. In order to differentiate the activity with the students, according to the concrete 
requirements from case to case, worksheets of different types can be used from the point of view of 
structure and degree. of difficulty. The first type of files are those that have common content with unique 
tasks. Such a file contains, according to the objectives pursued, a number of tasks, staggered in the 
increasing order of difficulties, of which the student can solve some or all, according to the level of 
knowledge and his own work rhythm. In such a worksheet, the first tasks refer to the basic knowledge: 
recognition, identification, reproduction, and their solution is mandatory by all students.The second type 
of worksheets are those with unique content but with tasks with different levels of difficulty. In these 
sheets are introduced information and support points differentiated for categories of students. An 
example of such a worksheet can be used in grammar in grades II-IV, in order for students to learn to 
write the letters "m" and "n" before the consonants "p" and "b". In order to treat students differently. 
Within the Romanian language classes in the teaching-learning-assessment activity, level groups can 
be formed in the classroom, or groups with different intellectual level, so mixed. Thus in these groups 
the good students consolidate their knowledge by helping the weak, and the mediocre and the weak 
enrich their knowledge by collaborating with the very good. 

The differentiation of the training starts with the school curricula, tasks subordinated to a pedagogical 
objective that indicate precisely the success criteria or the level of performances to be achieved. All 
students must meet or exceed this standard of school performance. Thus, to the group with the slowest 
rhythm, we have to formulate learning tasks at the level of acceptable performances. The other groups 
will be required to have a higher level of performance. The aim must therefore be to find the right means 
for all students to form the skills required by school curricula. The lesson [3] is the main form of 
organizing the instructive-educational activity within which the educational objectives are achieved. In 
the classroom activity students get a certain performance, here are manifested learning difficulties, 
lagging behind in learning, so here is the most important place for individualizing education. 

2 METHODOLOGY 
In carrying out the experiment we started from the desire to demonstrate that: "If various ways of 
differentiated treatment are used in the Romanian language discipline, the premises are created to 
reduce lagging behind in school and increase school performance”. We applied a questionnaire to our 
group of teachers in the school to see how many of them use differentiation practices in teaching 
students. This group was formed by 11 teachers of the Gymnazium School No.20, Sibiu. Of the 11 
teachers who responded collegially to my request, only 6 are those who use these practices daily, 3 
sporadically when time allows, 2 considering these practices time and energy consuming and that in 
fact the child does not need differentiated work. They also do not agree with the organization of group 
work considering that the hustle and bustle is much too great and that the weak would still not learn 
more. These teachers are followers of traditional teaching-learning-assessment methods. The 6 
teachers who are followers of these methods and use them in teaching-learning-assessment strategies 
are the teachers who have children with SEN in our school in the classroom. The other teachers practice 
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differentiated work when time allows, delighted with modern alternative teaching-learning-assessment 
strategies, considering them real challenges, recognizing the involvement of children in such activities. 

Experimental class (3-rd A) The group of students subjected to the experiment consists of 21 students, 
of which 12 girls and 9 boys. Of these, 2 students were 7 years old when entering school, 3 students 
were 6 and a half years old, and 16 students were 6 years old. All students attended kindergarten of 
which 7 sporadically, more in the large group. 1 student in this group has special problems with a 
certificate from a psychologist with dyslexia. Control class (3-rd B) The group of subjects subjected to 
the experiment consists of 20 students, of which 9 girls and 11 boys. Of these, 4 students were 6 and a 
half years old at the beginning of schooling, and 16 students were 6 years old. All students attended 
kindergarten. Regarding the methodology used in the knowledge of the groups, we used classic psycho-
pedagogical research methods, namely: Conversation, observation, experiment, test method, analysis 
of school activity products. 

3 RESULTS 
Test for highlighting verbal-logical memory includes analysing the results obtained shows that visual 
memory is superior to auditory memory in most of the subjects, which highlights the different way of 
perceiving a message from one subject to another. As a result of the results obtained it is noticed that 
the students are also different from the perspective of the characteristics of creative thinking and 
imagination as follow figures: 29% of the subjects of the experimental class have a very good creative 
imagination; 29% have a good imagination; 9% have a medium creative imagination; 19% have 
mediocre creative imagination; 14% weak creative imagination. The results obtained by the control class 
are the following:30% of the subjects have a very good creative imagination; 30% have a good creative 
imagination; a medium%, 10% have a mediocre imagination; 30% have a weak creative imagination. 
The results can be represented graphically as follows: 

Figure 1. Creative imagination.  

Class 
Scales for qualifications for creative imagination 

Very Good Good Medium Mediocre 

Experimental Class 29% 29% 9% 33% 

Control Class 30% 30% 10% 30% 

In the experimental period we used methods of research divided into two categories as follows: 

a) Methods of knowing the experimental group to identify the predominant type of intelligence 
b) Practical activities using differentiated treatment in Romanian 

We got to know the experimental group both through the knowledge tests given in the choice of subjects 
and in the ascertaining stage - especially through the observations made and completing the checklists 
of written and oral communication, but also in the experimental stage in which I used an exercise through 
which we aimed to identify the type of intelligence in order to organize the experimental activities of 
differentiated treatment. Conclusion: 9 students reached Very Good scale representing 42.85% of the 
class, which indicates good judgment, attention, and insight, 8 students representing 38% had Good, 4 
students representing 19% obtained medium and only one student gets mediocre. In some identical 
situations, each child judges the problem differently, so they have a different logic, which highlights the 
fact that not everyone has developed logical-mathematical intelligence.  

Figure 2. Logical - mathematical intelligence.  

Class 
Scales for qualifications for mathematical intelligence 

Very Good Good Medium Mediocre 

Experimental Class 42.85% 38% 19% 0.15% 

Control Class 37% 31.25% 15% 16.25% 
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The approach of the literary text from the perspective of multiple intelligences determines the students 
to be much more motivated in the Romanian classes. Thus even the student with a lower potential is 
determined to be taken out of passivity, inviting him to express himself differently, to follow a conscious 
and active learning path. Students are individually individualized [4] with their own ways of expression, 
whose unique potential needs to be developed. The curriculum of Romanian language and literature in 
the 4th grade also includes the narrative. The fairy tale is one of the species provided to illustrate the 
specific notions of the narrative. It represents a narrative model that proposes an educational itinerary 
placed in a universe that gravitates on the universal axis beautiful-good, offers the model of a complex 
educational path in which the initial "objectives" are naturally recorded, the educational approach being 
indisputably effective. 

The supporting text used was: “The story of Harap Alb” by Ion Creanga. The learning activity was 
organized from the perspective of group work. This presupposes the direct knowledge of the text through 
the collective analysis, and the structuring of the groups is realized differentiated, the tasks being 
adapted to the different types of predominant intelligence. Each group was given the task to follow during 
the reading and to retain from the text data that would help to shape time and space, to characterize the 
positive and non-negative characters, to interpret some symbolic elements in the text, to capitalize on 
the language used. Requirements for the activity of each group: 

• Verbal-linguistic intelligence:  Make another end to the fairy tale “The Story of Harap-Alb” by Ion 
Creanga. Read to colleagues the end found. Then dramatize in front of colleagues the most 
successful ending. 

• Logical-mathematical intelligence: "In what year do you imagine the action of the fairy tale took 
place?" Calculate how many years have passed, and how old each character should be if the 
story were real. Graph the relationship between the characters in the fairy tale. 

• Musical-rhythmic intelligence: Compose a song for Harap-alb' s wedding to the Emperor Ros's 
daughter 

• Body-kinaesthetic intelligence: Interpret the dialogue between Harap-alb and Span with the help 
of movement, gesture, and mimicry. 

• Visual-spatial intelligence: Represent in a drawing the fight at the Red Emperor’ castle 

• Naturalistic intelligence: Identify the helpers of the Harap-Alb to overcome the forces of evil 
• Interpersonal intelligence: "Join the defenders and accusers of the Span." Organize a trial panel. 

Support your opinion. 

• Intrapersonal intelligence: You're Harap-alb. Show how you got the naughty horse, the clothes 
and arms of father and for what purpose. 

The approach of the literary text from the perspective of multiple intelligences also offered the possibility 
to evaluate both the products made by them and the knowledge acquired in Romanian and other 
disciplines, the oral and written communication of the students. We noticed that the Romanian language 
class became very motivating for the students, determining them to continue learning in order to obtain 
good results at other classes. We noticed that students like to learn and communicate through art, that 
they love group work that they get good results being forced to correlate theoretical knowledge with 
practical applications.  

During the post test period we took some ascertaining evidence given to the two groups of subjects who 
participated in the experiment, to demonstrate the effectiveness of the amelioration methods used in the 
experimental class. Thus, the analysis of the learning situation in this school year for the Romanian 
language discipline in the two classes was resumed, the questionnaire was reapplied to evaluate the 
attitude of the two classes towards the Romanian language discipline, as well as a knowledge test (final 
evaluation). Through the final test of knowledge, we followed the written communication of the subjects, 
the way they focus on the task to extract detailed information from the text, the way they master the 
rules of written communication, rules without which the message is not perceived or does not produce 
the desired effects. 

4 CONCLUSIONS 
Ensuring success in learning requires the identification of students with learning difficulties, with medium 
and higher endowment. Thus, the ascertaining stage was conceived and used in order to identify the 
causes-reasons for recording the results, both successes and failures, obtained in Romanian. Through 
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the given tests we tried to identify what influences the lags behind in learning and we came to the 
conclusion that the aptitude possibilities of the subjects, the cognitive interests,[5] the rhythm and the 
style of learning are so different; I sought to identify whether their attitude towards the Romanian 
language discipline is influenced by the teaching strategies used by the teacher and his personality, or 
their motivation is influenced by the reward. The differentiation within the Romanian language classes 
leads to:  strengthening communication skills, training the ability to capture and discover contents and 
forms of reality expressed in a multitude of ways, students enter the diversity of literary texts by following 
specific paths of expression, association with others, which allows them to move from concrete to 
abstract knowledge, from intuition to representation and fantasy.  

It is essential that using differentiation based on multiple intelligences, according to his possibilities and 
his own pace of work, determine him to want to succeed. The lack of this desire is the first step towards 
a whole chain of future failures. Undoubtedly, the system of praises and rewards used by the teacher 
has a stimulating role. In order to differentiate the activity with the students, according to the concrete 
requirements from case to case, worksheets of different types can be used in terms of structure and 
grade of difficulty. 
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Abstract 
The processes of transformation in the economic and social spheres, the introduction of new 
technologies, the rapid pace of creation and dissemination of information have caused a number of 
changes. In this context, there is a need to increase and improve the training of library professionals. 
Today they need to develop and possess the knowledge and skills needed for effective professional 
practice in a dynamically changing environment. The requirements and the need to have unique 
technical skills for processing, managing and retrieving information are increasing. They need to acquire 
functional skills that allow them to be prepared to work in a rapidly changing information environment 
and to take on challenges that require innovative solutions. 

Since its establishment, the University of Library Studies and Information Technologies (ULSIT) has 
strived to train professionals to meet public needs and keep pace with innovation. To prepare highly 
qualified, socially and personally motivated and adaptable to the work environment, with real and 
applicable theoretical knowledge and practical skills. 

As an element of the structure of the university and a partner in education, the Library and Information 
Center (LIC) is a priority resource for the implementation of goals, functions and tasks of ULSIT. It has 
become a kind of catalyst for the formation of modern information culture in response to the requirements 
of modern society. There is an awareness of the place and role of LIC in the implementation of high 
quality and competitiveness of the educational process, to improve the model of interaction between 
teachers and students in the learning process, work towards providing opportunities for users to increase 
their information literacy and support of the processes related to the creation of a new organization of 
the research work and the introduction of the new information and communication technologies in the 
different spheres of the university activity. 

The report presents the key role of library and information professionals in the library of ULSIT for 
providing reliable information services to its users and for achieving quality information. The activity of 
the library related to training sessions for the development of information competence, which is 
extremely important for the professional realization in the 21st century, is presented. 

Keywords: ULSIT, academic libraries, trustworthy information, information resources, education. 

1 INTRODUCTION  
Education in the 2020s is faced with the challenge of effective selection of appropriate sources out of an 
ocean of available information. The information explosion in the 21st century poses challenges to learners 
as well, students face opportunities for easy access to information, but they also need to build skills on 
how to properly extract useful resources from multiple publications. The times are changing. With Internet 
access and electronic reading devices, visiting the library is no longer a necessity for today’s students. 
Over the past decade, there have been a lot of changes in libraries due to changing demands from 
researchers, teachers, and learners and the onset of a digital revolution of library holdings. Digital 
transformation is powered by disruptive digital technologies, insights, and processes [1]. 

The digital information environment is here and it brings a number of challenges, one of which is the 
existence of an ‘ocean’ of information resources, which makes it difficult to navigate and find relevant 
documents. It is difficult to navigate and find relevant documents. The pandemic and COVID-19 situation 
worldwide have caused social isolation and brought our everyday activities to a halt. We are beginning 
to understand how important new technologies and new digital capabilities of all institutions are to all of 
us, including education and information. Knowledge and information are the strength we value best in 
difficult times like these [2], [3].  
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A lasting trend in the practice of libraries is the transition from traditional services to the dynamically 
developing new information technologies, which ensure the endless multiplication of information and 
create conditions for metamorphoses in the socio-economic sphere [4]. How do we recognize reliable 
information, select it and operate rationally with it? The Library Information Center (LIC) is an element 
of the ULSIT system in which students with the help of librarians can learn to work with information and 
select sources that best meet the needs of academic education. 

The self-realization of each person depends on their ability to promptly find, receive, adequately acquire 
and use productively both the available and the newly arriving information. Knowledge and information 
play an important role in today’s society. What we need to do is build and constantly develop a culture 
of continuity of the accumulated knowledge and experience as well as a high degree of information 
culture including alongside knowledge and skills a critical interpretation of the content and value of 
information sources. That is why the efforts to come should be directed and focused namely on learning 
communities [5]. The training of ULSIT students includes a number of disciplines to build a user culture 
for working with information resources, but LIC is the place where with the help of specialists the 
maximum level of work in a real environment is reached. The university library provides students with 
searches through a rich database of available online scientific electronic resources.   

Academic libraries are the units that provide their users with accurate, true and authentic scientific 
information. Their activities are aimed at improving the educational process, in addition to improving 
skills and building a knowledge society. They are one of the most important places to provide knowledge 
services to all faculty, researchers and students. Academic libraries are seen as one of the most 
important components in maintaining the educational and research space by providing sources of 
knowledge and information through many activities such as; organizing, arranging and cataloging 
information by ensuring accessibility for its users. They aim to help users find reliable and reliable 
information that helps build ideas on specific topics, supports decision-making processes and more. 
Academic libraries in the digital age are faced with the challenges of an ever-growing flow of information 
which is so vast that no library in the world can claim self-sufficiency, no matter how great its human 
and financial potential is. 

The Internet has gradually changed the traditional view of the library as a place to store and use books 
and information. Large public libraries are increasingly becoming intermediaries between the user and 
the information resources, without necessarily either him or the information being in the library itself. In 
the 21st century, the Internet and modern ICTs offer many and varied opportunities for libraries to 
present their resources with a view to their mission in the context of a globalizing world [4]. 

Many students nowadays do not use the services of academic libraries to obtain information, the reasons 
for this can be many: often students are not familiar with the range of services provided by university 
libraries; they have an easy alternative to get the information they need from other sources, etc.  

When we talk about searching for information in academic library institutions (the report examines the 
activities of the LIC of ULSIT), in addition to the specifics of the particular library, we must always start 
from the position of the information seeker. The theory of generations regulates the chronological 
boundaries of these generations and emphasizes their main characteristics and specifics for the 
perception of information with which they must comply with the forms of work in the library environment. 
Generation Z information seekers usually do not visit libraries, as they can cover their information needs 
from other sources based on the huge flow of information available online. Students increasingly see 
the library as mostly irrelevant, while faculty and librarians of a certain age cling to the security of an 
authoritative collection and familiar classification systems. Brought up on the web and the endless flow 
of marginally organized information that makes almost no distinction between the important and the 
trivial, fact and speculation, authority and gossip -- students have little patience with the formal 
organizational structure of the library and the authority of the librarian [6]. 

2 METHODOLOGY 
Within the expanding digital information arena, digital literacy is a highly sought competency among 
librarians, as library services are now offered through a range of media, including social network sites, 
mobiles phones or even virtual words. With the ubiquitous availability of digital information in different 
media forms and the ease of searching on the Web, with the advent of search engines such as Google 
and Bing, library staff are also expected to constantly remain up-to-date with different approaches 
followed for sourcing, creating and sharing information that are not necessarily supported within the 
formal academic environment and should reach out to students in more direct and meaningful ways. 
The digital age has brought transformative change to the scholarly information environment and has 
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dramatically changed the way faculty and students use libraries. Library users have a diversity of 
information needs and libraries worldwide are responding to the challenges of the digital age by 
rethinking approaches to library facilities, services, and collections [1]. 

There has been a lot of talk in recent years about the False News phenomenon, which has sparked 
thousands of discussions. Among the general public, as well as the media, journalists, scientists, 
researchers and librarians, they have helped people learn to think critically and recognize reliable 
information and its sources for many decades. However, trustworthy information is important in all 
communities and societies: it “enables people to search, evaluate, use and effectively create trustworthy 
information and data to achieve their personal, social, professional and educational needs. It is a 
fundamental human right in a digital world and promotes the social integration of All Nations" [7]. 
Information professionals and librarians, therefore, perform a major social, educational and cultural role 
in society. 

Information has value, and the right information has tremendous value. And it is in libraries that people 
look for this "correct" or "pure" information. And this is happening thanks to librarians, who have a key 
role to play in helping users navigate the global information infrastructure [4]. 

The text aims to present the results of a survey based on a survey among students and PhD students 
of the LIC of ULSIT. Through the analysis of the obtained results, the role of the library and information 
specialists in the library of ULSIT for providing reliable information services to its users and for achieving 
the quality of the information was highlighted. The activity of the library related to training sessions for 
the development of information competence, extremely important for the professional realization in the 
21st century, is presented. 

3 RESULTS 
In the period January-February 2021, a survey was conducted among the students of ULSIT aiming to: 
analyze the level of knowledge of the library services offered by LIC; the attitude of the users of 
information towards the library institution; as well as to highlight several main trends related to the 
preferred forms of access to information; how they evaluate the role of the library and information 
specialists in the library of ULSIT for providing reliable information services and for achieving quality of 
the information. 

The participants in the survey are 63% of bachelors, 33% of bachelors and 4% of doctoral students, 
these percentages are mainly due to the ratio of the number of students enrolled in different degrees 
(Fig. 1).   

 
Figure 1. Distribution of respondents in a survey in accordance to educational degree 

To the question “Do you use the services of LIC of ULSIT?” 77% of the respondents note that they use 
its services, and 23% have not used it so far (Fig.2). These results are related to the next question 
whether they are registered as LIC users. 53% of the respondents are registered readers, the rest of 
the respondents have not registered, but at some point in their training they have indicated that they 
have used the services of the library. They indicate that they have requested information about a specific 
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publication or author, have consulted the databases available to the library, have used the library's online 
services and catalog, or have copied information from sources available in its collections. This shows 
how wide and accessible the library services are and the opportunities to work with students through 
various information channels. 

 
Figure 2. Ratio between those using the LIC at ULSIT regularly and those who do not 

To the question "Where do you mainly look for information about the activities and services of LIC?" The 
highest percentage of 47% of respondents indicate the page of BIC in the social network Facebook. The 
use of Facebook in the work of Bulgarian libraries has increased in recent years. This is especially 
important in developing countries as libraries are not always popular enough and the initiatives they 
often take and the services they offer remain underappreciated. Facebook is the social media that is 
most often used in Bulgaria and this implies reaching the largest possible group of users. The social 
media platform allows increasing the opportunities for contact with users, quickly providing up-to-date 
information, promoting initiatives and events, etc. [8]. 

This is completely expected considering that social networks are no longer just a phenomenon in the 
media environment; they are gradually becoming a way of life and a form of communication [9]. Young 
people prefer to communicate and receive information mainly through social networks, which is another 
opportunity for any library. The provision of up-to-date information and the constant publication of the 
new services and opportunities of LIC through its Facebook page reaches an ever-increasing circle of 
users (46%). 27% of respondents use the library website to obtain information, and 21% prefer to do so 
on site at the library itself, only 6% look for information on the university website, and in most cases, this 
is to find a contact phone number (Fig. 3). 

 
Figure 3. Ratio among information channels respondents prefer in order to find information  

on the services and work of the university library  
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The next question focuses on the form in which they prefer to use library materials. A higher percentage 
of respondents prefer to use mainly materials in electronic form, citing: quick access; easy to use; 
reduction of the time for receiving the resource, etc. There is a tendency to use mainly electronic 
resources to be available online, which completely excludes the on-site visit to the library, but at the 
same time many respondents (19%) say that they prefer traditional media and library visits, because 
that's how they get additional information from librarians. Also, 22% of respondents say that it does not 
matter to them in what form they receive information and use different media - traditional and electronic 
ones (Fig. 4). 

 
Figure 4. Distribution of the forms of access respondents prefer when using library materials 

Only 43% of the respondents know the services offered by BIC, a large percentage of the respondents 
are partially acquainted with them, they know the services they had to use, they have not shown interest 
in the rest. This is extremely typical for the modern consumer, he prefers to focus only on that element 
that is of interest at the time of his search and does not focus on the overall picture. 

To the question "Where do you prefer to look for exam preparation materials?" 78% point to the Internet 
and only 22% point to the library. But when asked how reliable is the information found on the Internet 
and that they receive in the BIC, 96% emphasize that when they need to verify the authenticity of certain 
facts or sources, they always turn to the library and information specialists of the BIC.  

3.1 The activity of the library related to training sessions 
Librarians have to balance between the lack of knowledge and skills of users in identifying and 
formulating their information needs, on the one hand and on the other hand in the search for "correct" 
information. The factors for the reliability of the information are related to characteristics such as the 
quality of the source and the quality of interpretation of the results. 

The information retrieval process covers logically related stages: 

• search for sources that meet the information needs of the user; 
• indexing - a process of entering in the information search records from databases that store 

certain volumes of information; 

• extraction of information from the discovered records in the databases; 
• evaluation of results - a process directly related to consumer searches, which depends on 

different in form and content indicators: accuracy - the ratio between the total number of extracted 
documents and the number of documents relevant to the information needs of the user; availability 
and accessibility of data; completeness of the data - a parameter measuring the existence or 
absence of data, as well as the volumes of the information included in them; consistency of data, 
where it is possible to have duplicate data in the total information volume; applicability - the data 
is required to be from a certain typed set; timeliness and timeliness of the data - includes the time 
from the recording of the data to the moment when they are considered up-to-date. 
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Specialists are those who give security to their users in terms of the quality of the information provided, 
which the Internet cannot guarantee. By displaying e-catalogs in cyberspace, libraries leave their walls 
and become visible, and storing digitized information on servers and clouds makes the presence of 
libraries in the Web space a preferred source for information retrieval [4]. 

Training sessions for the development of information competence are organized in the LIC of ULSIT. In 
these training sessions, students are given the opportunity to get acquainted and acquire skills for using 
the library, electronic and traditional library catalog, the variety of electronic resources and services, get 
acquainted with the databases they can use in the library, as well as their specifics, etc. These sessions 
give students the opportunity to identify the capabilities and resources of the library and to acquire 
knowledge and skills for working with resources. Relationships between librarians and students are also 
established on the basis of trust. 

Librarians are highly qualified and reliable intermediaries designed to help people find the information 
they are looking for. They are also conductors of culture, supporting the development of the individual, 
organizing and providing access to cultural heritage [4]. 

4 CONCLUSIONS 
We live in a dynamic and fast-changing world where information and globalization have faced up 
different countries with new and hard to foresee challenges and issues, the solution to which requires 
comprehensive, interdisciplinary knowledge, professional skills, analytical abilities and quick and 
adequate responses [10]. With the increased presence of modern technologies, libraries are becoming 
a place with access points to e-services. Their increased opportunities for the implementation of 
strategic partnerships without barriers are the basis for building a knowledge society. 

At the process of development of the modern information society, the science, knowledge and 
information have been established as leading factors of the economic prosperity of the society. The 
dissemination and transfer of knowledge are essential for the development of the knowledge based 
economy [11]. 

In a technology-based society, educational changes related to the form of acquisition of knowledge and 
skills are required. The work of the modern academic library is oriented towards new forms of work and 
communication with users. In recent years, students mainly use search engines in preparation for 
exams, term papers and dissertations. Inconsistencies between the arrays of accumulated information 
and their ability to navigate in it are becoming an increasingly serious problem for consumers. And as a 
result, paradoxes are often reached with the use of unnecessary, and not infrequently incorrect 
information, duplication of the same and as a final result - inefficient solution of topics and cases. Solving 
such difficulties among information users is in the hands of librarians. 
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Abstract 
Research findings identify trust as a major factor of human relationships and as essential in schools, 
affecting the quality of every stakeholder’s experience, and influencing the level of school 
identification. Scientific literature on organisations has pointed out how trust enhances the possibilities 
of an organisation attaining its goals. Studies about schools underline the importance of trust in the 
context of the various relationships among their members, adults and students alike, and its 
correlation with learning and personal satisfaction. School identification is verified as an important 
characteristic of a positive school experience and correlated with trust. Trust is reported to affect 
interactions at personal and institutional levels and to influence the identification of individuals with the 
communities they are part of. This study presents a synthesis of scientific literature about trust and 
school identification, so as to allow a panorama view of what trust is, how it happens and what it 
makes happen. As an interpretive literature review, it attempts to make sense of the various 
conclusions of different studies and analysis, following scientific research since the late 90s to 2021, 
presenting them so as to reach a contribution for a completive theory of trust, in educational 
communities in which students, teachers and other stakeholders feel integrated, even and specially 
when undergoing difficult conditions as those that the pandemic has brought. The focus on students’ 
trust in their teachers becomes therefore more robust, enabling a wider framework of analysis. 

Keywords: trust in organisations; identification with organisations; trust in educational settings; 
student-teacher trust; student identification with school.  

1 INTRODUCTION 
Old questions arise in schools, that actual circumstances make acute. Why do we keep together, why 
do students still follow their teachers, why do teachers keep on teaching, how come dialogue does not 
stop at all? That positive relationships imply trust, seems an assumption agreed upon by both 
researchers and educational professionals. Identification, in contrast, seems controversial: individuals’ 
identification with organisations appears as a variable of satisfaction, motivation and efficacy, but 
research demonstrates some drawbacks and data confirm that it can evolve to overidentification. 
School identification is generally reported as a positive construct, but some research doesn´t fully 
support this assumption. It is still not clear in educational research how the two constructs are 
composed and interrelate.  

This is why this literature review attempts at linking scientific research on general trust to scientific 
research directed at trust in educational settings, before focusing on the relationship between students 
and their teachers. The time span goes from the 90s to 2021. The hypothesis sustaining the present 
study is that taking into account trust and identification as factors of organisational behaviour 
addressed by scientists not specifically interested in schools, teachers or students, allows educational 
researchers to better understand relationships between students and their teachers and school. Such 
a comprehensive view will contribute to recognising that the students’ trust in their teacher, and their 
identification with their school, temporary phenomenon as they are, not only are embedded on the 
wider context of human relationships, but also further general trust and social identification, both while 
students are in school, and through the passing of time, as students leave schools but carry their 
knowledge, habits and motivations concerning trust and identification. Consequently, research about 
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these constructs benefits from a multi-level analysis, through which research can become both more 
thorough and more acute. 

2 TRUST IN ORGANISATIONS AND CLUES TO STUDENT-TEACHER TRUST 
Scientific studies about trust were stimulated in the 90s, because of evidence of its benefits to 
organisations and their members [1]. Its definition, however, has never been easy.  Kramer [1] shows 
in his literature review that contributions for the clearing of the construct came from antagonist views, 
that emphasize as components of trust either the expectation of morally and ethically correct actions, 
or pragmatic factors, as mere “anticipated cooperation”. In schools, where ethical behaviour is 
expected from all agents, and where both students and teachers are searching for efficient ways to 
attain learning goals, both perspectives seem important. The author points out that authors have 
inscribed it as a psychological state and depicts various elements: firstly, trust involves a perceived 
vulnerability or risk, justified by an expectation of others’ actions to be competent, dutiful and 
favourable, features that seem relevant when analysing the relationship between students and 
teachers. Kramer [1] shows how trust is viewed as a complex construct linked to embedded social 
expectancies and behaviours and involving both cognitive, affective and motivational components, 
inserting trust within choice behaviours. Rational aspects of trust contrast with evidences of how 
irrational trust-based behaviours can be, aspects that seem present in school settings as well. An 
integrated conceptualization of trust is proposed, including a calculative orientation towards risk and a 
social orientation towards other people and society, developing a relational concept of trust, that 
reinforces the depth of student-teacher relationships.  

As to the fundaments of trust, Kramer [1]  exposes different research results: a correlation between the 
predisposition to trust and other personal predispositions including convictions about human nature; 
the adult’s predisposition to trust coming from trust experiences in childhood; time as an important 
variable of trust, as people tend to trust depending on the patrimony of knowledge they have about the 
other, developed over time, depending on the fulfilment of the initial expectancies; trust is reinforced 
with personalization in relationships. All these insights seem relevant in schools.  

Two other lines of analysis collected by Kramer [1] highlight: the importance of third parties in trust 
relationships, which may align with the influence of all school agents on student-teacher trust; and the 
fact that informal communication channels of gossip can modify trust in unpredictable ways.  

Research also identifies impersonal factors that impact levels of trust, such as categories, enhancing 
trust assumptions in individuals who perceive themselves as belonging to the same category, and 
roles, that create an expectancy of an adequate behaviour and thus favour tendencies to trust. These 
impersonal trust factors show fragilities in times of crisis, which seems also a relevant conclusion in 
school settings. Kramer [1] presents yet another hint to the understanding of the basis of trust in 
organizations, which he calls rule-based trust, collecting studies that point out how members of an 
organization tend to reinforce their reciprocal trust through the continued and shared adherence to a 
common normative system.  

One classical study that may shed light in trust in schools and, particularly, in student-teacher trust is 
the one conducted by Fine and Holyfield [2] at the Minnesota Mycological Society. In this setting, trust 
levels must always be very high. The authors identified three bases of trust: awarding trust, managing 
risk, and transforming trust. The first occurs at the beginning of the relationship, when levels of 
effective confidence are still low, but new members perform high levels of trust; the second results 
from an institutional process through which novices are instructed by older members resulting in 
effective knowledge and competence to manage risk; transforming trust occurs when trust levels are 
so high among members that their interaction serves as reward. This process seems very much the 
same that happens between a student and a teacher.  

An important distinction to complete an overview of general trust is the contribution of Yamagishi, 
Cook, Cheshire, Matsuda and Mashima [3] and Yamagashi and Yamagashi [4] about levels of trust 
among Japanese citizens, reported as much lower than the ones detected by scientific literature in the 
United States. These authors clarify that what exists in Japan are low levels of general trust but high 
levels of mutual assurance, based upon personalised relationships in a context of a very high 
perception of social stability; this distinction may apply to the perception of the importance attributed to 
the personal relationship between a student and a teacher, different from the level of general trust of 
that same student in the educational system. Dirks and Ferrin [5] bring challenging data that point at 
perverted effects of high levels of trust, and propose trust as mere moderator of interactions. Lewis 
and Weigert[6] affirm that the term “trust” generally includes the willingness to make oneself vulnerable 
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when relying on others. Vulnerability seems important within a student-teacher relationship: both on 
the part of the student and of the teacher?  

Dietz and Hartog [7] introduce a classification to clarify trust’s components: trust as a set of beliefs, 
synthetised in the conviction about the trustworthiness of the trustee, based on ability, benevolence, 
integrity and predictability; a decision to trust, that is, a stage where the expectation of trustworthiness 
and the intention to act upon it are present — although the authors note that also external factors, not 
linked with the trustee, may influence the trustor in his decision to trust. Thirdly, the actual trust-
informed risk-taking behaviors. These researchers propose a scheme to clarify the continuum of 
degrees of intra-organisational trust with “pre-real trust” stages — distrust, deterrence-based, and low 
trust, calculus-based — and “real trust” levels: confident trust, knowledge-based trust; strong trust, 
relational-based trust; and complete trust, identification-based. Authors agree that the “pre-trust” 
degrees correspond to macro-level evidence, and that the three others are linked with relationship-
specific evidence; within schools, and between students and their teachers, the content of the three 
positive levels proposed by Dietz and Hartog[7] seems relevant to further studies: confident trust 
consists of positive confidence based on prior predictability; strong trust corresponds to a stronger 
positive confidence based on shared affection; complete trust is extremely positive confidence based 
on converged interests, thus establishing a link with identification, possibly appliable to school 
identification.  

McEvily & Tortoriello [8] underline in their literature review the stability of the two key elements of trust 
as a psychological state: the willingness to be vulnerable and the expectation of favourable treatment 
by another party. Whether benevolence or the expectancy of a favourable treatment are legitim 
expectancies of students about their teachers, is another question to link with school research, that 
emphasizes the importance of teachers’ fairness to student trust and identification. The authors stress 
that, due to a fragmented research using very different and tailored-made measurement instruments, 
research on real factors of trust and their incidence lacks clarity and progress. Being so, they select 
five instruments to measure the individual trust in another individual or collectivity, considered more 
accurate and comprehensive, although still incomplete: Currall and Judge [9] and Gillespie [10], that 
only capture willingness; McAllister [11] and Cummings and Bromiley [12] that only cover expectation; 
and Mayer and Davis [13], that although including a set of factors — trustworthiness, trust and risk-
taking — seem to underline willingness more than expectation. An important insight of this study is 
McEvily and Tortoriello’s [8] recommendation to use previously validated measures, thus advancing 
research in a comparable way. Recent research on trust between coach and coachee [14] may apply 
to student-teacher trust: the coachee’s perception of the coach’s trustworthiness — demonstration of 
competence, integrity and ability — is the only factor of trust.  

3 INDIVIDUAL IDENTIFICATION WITH ORGANISATIONS 
Ashforth, Harrison and Corleys [15] present a thorough description of the construct: it is a multi-level 
reality, embedded in the deep human needs of being part of something greater, establishing 
relationships with others and feeling a sense of belonging. Rooted in the early works on organisations 
of Chester Barnard and Frederick Taylor, the construct was first theorized by Simon [16], and became 
object of systematic research. Ashforth et al. [15] predict the importance of organisational identification 
in times of instability. Self-enhancement, as the possibility of thinking positively about oneself, appears 
as the main reason for an individual’s identification with an organization, experiencing a positive social 
identity, both because of belonging to a prestigious collective and because of striving to correspond to 
a collective ideal [17]. Self-enhancement can have a detrimental effect on the consideration of out-
groups[18]. Ashforth [19] enumerates other motives for an individual wanting to identify with an 
organisation, such as: self-knowledge, self-expression, self-coherence, self-continuity, and self-
distinctiveness. The role self-verification plays in individuals’ identification with organisations can be 
the strongest, because of the need to see oneself coherent over time, especially if there is a negative 
self-perception [20]. Psychological safety and trust are the core of self-consistency and self-efficacy 
motives for identification [21] and identification happens or changes according to the individual’s 
process of socialization [22]. Are these psychological motivations detected in students in relation to 
their schools? Research is rich is pointing out the organisational outcomes of identification: 
cooperation, effort, participation and organisationally beneficial decision making [23], intrinsic 
motivation [24], task performance [25], information sharing and coordinated action [26]. Individuals 
assume the organisational goals and process as their own, becoming one with the organisation [27]. 
Are these aspects applicable to students? Asforth et al.[15] call attention to literature on negative 
outcomes of identification: lower effectiveness and creativity [28]; on-going commitment to failed 
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organisations [29], resistance to organisational change [30]; aggressive behaviours towards outsiders 
[31]. Overidentification may bring drawbacks to individuals and organisations, as individuals’ creativity 
and critical thinking merge with the perceived organizational culture and lose their force [32], provoking 
automatic trust and other mechanisms that impede positive change, correction and amelioration. 
Research on school stagnation may confirm this.  In conclusion, the authors affirm that the fact that 
through identification the individual becomes rooted in the organisation [15] shows its compelling 
interest and challenges. It may be so as to school identification: in a phase when individuals are 
discovering their identities, what is positive school identification and what are its outcomes for 
students?  

4 TRUST IN EDUCATIONAL SETTINGS 
Cosner’s [33] study displays “school capacity” as a set of organisational resources that enhance 
academic success, change and innovation, and depends on collegial trust. Tschannen-Moran & 
Gareis[34], affirm trust as a multi-faceted construct and define it as the decision to be vulnerable, 
based on confidence that the trustee is benevolent, honest, open, fiable and competent. Romero & 
Mitchell[35] prompt three elements of trust in school settings: benevolence, competency and integrity. 

Research documents the importance of trust for: the professional development of teachers [36]; 
teachers’ effort for self-improvement [37]; teachers’ commitment to students [38]; shared leadership in 
schools [39]; teachers’ commitment and perception of organisational support [40].  

A high level of trust has been identified as the factor for: teacher’s empowerment and efficacy [41]; 
teachers’ involvement in professional learning communities and team working, promoting school 
quality[42]; preventing teachers’ burnout [43]; reciprocal learning among teachers [44]. Abundant 
research addresses the impact of trust on positive relationships within the school community. 
Cranston’s basilar work presents relational trust as the element that keeps a school community 
together [37]; research identifies causes and obstacles to trust development among teachers and 
principals [45] and points to principals’ responsibility in promoting trust to ensure vibrant schools [34]; 
teachers’ trust in the principal appears as the decisive factor for a collaborative school culture [46]; 
comparative studies show how an open, relevant, articulated and credible principal leadership builds 
an environment of trust that enhances quality [47]; trust is shown as the result of a school culture 
where there is an agile decision-making process, teachers autonomy, a just distribution of 
teamworking and the expression of gratitude and admiration [48]. Educational and academic 
experience is enhanced by trust among stakeholders, fostered by a culture of dialogue among 
teachers, parents and principals [49]. Parental trust in teachers in early school years is shown to 
correlate with parental involvement throughout the whole school experience [50]. Research connects 
love, trust and camaraderie to describe the factors of the relationship with students of caring teachers 
[51]. The author clarifies the intrinsic relations between trust and care, relating to the notions of 
Noddings’ [52] ethic of care, including general well-being and academic performance. The teacher 
develops “authentic care” for students, in a reciprocal relationship, that Valenzuela [53] distinguishes 
from “aesthetic care”, an abstract commitment to the school’s project. Scientific literature has been 
attentive to the quality of the student-teacher relationship: academic outcomes are positively 
influenced by high expectations and emotional support [54]; effects of positive student-teacher 
relationships range from academic success to school connectedness, contrasting with negative 
behaviors when relationships are negative [55]. A. Brake [56] insists in the importance of student-
teacher trust to foster school connectedness and personal development. The process of building trust 
is identified as decisive to school climate [57], and positive school results [58]. Student-teacher trust 
develops over time, as students verify and confirm teachers’ initial attitudes [59]. Trust is perceived by 
students when teachers are non-directive, warm, encouraging of high order thinking and empathic and 
keep promises [60; A. Brake [56] synthetizes research about what builds student-teacher trust: 
consistent empathy, clear and high expectations, listening and feedback, welcoming different 
backgrounds, responsiveness to students’ needs, avoidance of negative interactions. 

5 SCHOOL IDENTIFICATION 
Kristin Voelkl [61] gives an overview of studies about school identification, defined by two factors: 
sense of belonging and valuing of school culture. School belonging is the extent to which students feel 
“personally accepted, respected, included, and supported by others in the school social environment” 
[62]. Teacher-student relationships are the crucial factor to this sense of belonging, that impacts 
students’ self-esteem and respect of school rules. Identification develops over time and involves 
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emotion more than cognition, being affective and consisting of a set of attitudes towards school, that 
influence and are influenced by behavior. Finn [63] proposed a model to capture student engagement 
and its influence in academic success, students’ participation in school and students’ identification with 
school, comprising belongingness to school environment and valuing of what is considered by the 
school as relevant outcomes. Voelkl [61] distinguishes achievement motivation — as a general attitude 
towards success in academic work [64] causing commitment, persistence, optimism and enjoyment — 
from identification — as an intrinsic motivation to attain and enjoy learning at school [61]. 
Psychological theories of human needs [65], namely the need to experience a sense of community 
[66] are the theoretical framework in which Voelkl [61] embeds her synthesis. Sense of community is a 
“feeling that members have of belonging, a feeling that members matter to one another and to the 
group, and a shared faith that members’ needs will be met through their commitment to be together” 
[66]. Individuals also have a need for feeling competent and recognized as such by others [67], thus 
valuing the collective where their competence is revealed. In a previous work, Voelkl had defined 
belongingness as “feeling that one is a significant member of the school community, is accepted and 
respected in school, has a sense of inclusion in school, and includes school as part of one’s self-
definition” [68]; the author presents belongingness as bidirectional, because the individual experiences 
receiving care from the collective, but also cares for that collective [69]. Research shows that the 
school community can respond to the need for belongingness and that this response impacts 
motivation and behavior, enhancing academic commitment and success, serving a normative function 
that reinforces common behavior [70], and preventing the negative effects of social and emotional 
handicaps [71]. Valuing is the sense that school outcomes are personally important, because of an 
intrinsic sense of fulfillment, or of external factors, as grades and praise; valuing also happens 
because of a perception of practical importance, to attain future advantages [72]. According to Voelkl 
[61], school identification is prepared in the early years by external motivators causing affect for 
school, and slowly evolves, through achievements and interactions with teachers and peers, to an 
intrinsic motivation and to identification.  

The development of identification is impacted by contextual factors: similarity to others, perception of 
safety, fair discipline and praise, and caring teachers who provide academic and personal support. As 
a set of affective attitudes, identification with school influences attitudes and behaviors, more than 
academic performance directly, but the latter is likely to be indirectly facilitated by identification and 
inversely impeded by disidentification. Teachers’ support and concern, enacting clear norms, general 
high expectations, and encouragement of student’s autonomy are decisive factors. In middle grades, 
teachers support can be decisive to adolescent striving. In high school, teachers’ encouragement may 
serve as a protective function against failure. Supportive teachers benefit all students socially and 
academically, nurturing pro-social behaviors. Teachers’ commitment to holding students to high 
academic and social behavior standards is perceived as support [73]. A study assessed the positive 
impact of teacher’s relationships with students, structure and support for autonomy, on student 
engagement across the school year [74]. Students’ trust in teachers is shown to rely on consistent 
expectations for all students, whatever race, gender or achievement levels, while perceived 
differentiated expectations lead to poor interactions, low academic performance and 
disidentification[75]. Encouraging autonomy by appreciating students’ uniqueness and promoting 
individual interests encourages school identification [76]. Teachers have a big impact creating a 
positive environment and enhancing interpersonal relationships through working groups, cooperative 
learning and dialogue [77]. Beekhoven & Dekkers [78] contest Finn’s and Voelkl’s models of 
participation-identification, based on research that identifies family resources and not other variables 
as the main cause for school drop-out of boys from low-income families in low vocational track.  

6 STUDENTS’ TRUST IN THEIR TEACHERS 
Scientific literature about trust as a factor of the relationship between students and their teachers is not 
abundant, maybe because it is difficult to capture it with research methods [79]. Nevertheless, much 
has already been concluded. The impact of student-teacher relational trust has been identified 
enhancing a positive school climate [80].  Relational trust applies to student-teacher relationship as a 
reciprocal phenomenon that confers to both student and teacher a mutual reason to be trustworthy 
[80] and increases the interchange of experiences and attitudes, allowing teachers to develop a closer 
approach to their students’ mentality and favoring in students mature and cooperative attitudes [81].  

Students’ identification with school, high expectations and commitment, wellbeing and engagement, all 
augment with high levels of teacher trust [80]. An ethnographic study [82] in an Australian high school 
underlines the importance of student-teacher trust for the stability of relationships. A qualitative study 
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with Korean students [83] describes building student-teacher trust, underlying the value of students’ 
perception of teacher’s competency and dedication, and of students’ commitment, by the teacher. 
Another study involving U.S. high school students differentiated by disciplinary offenses [84], 
describes how trust influences positively in-class behaviors. A democratic and participative climate in 
primary schools in Sweden enhanced by trust is described in an ethnographic study [85]. A qualitative 
research with Indonesian high school students [86] underlines that only through the perception that 
teachers trust them, will students experience the freedom that motivates the search for knowledge; the 
exercise of freedom requires risk taking on part of teachers and students and if students trust their 
teachers, they will focus and learn more easily. Portuguese researchers built a scale to measure 
Portuguese students’ motivation to learn [87]. A positive correlation between student-teacher trust and 
school well-being is found [88]. Pre-school children’s perception of teachers’ trustworthiness is 
advanced in another study[89]. A quantitative study [90] tried to identify a positive relation between 
student-teacher trust, as perceived by students, and academic performance. A Student Trust Scale is 
applied in a north american school [91] showing interesting elements of trust in a school reform 
process. Students’ perception of teachers’ credibility — based on student-teacher trust, teachers’ 
competency as perceived by students and the passing of time — may be a predictor of academic 
success [92].  

7 RELATION BETWEEN TRUST AND IDENTIFICATION IN SCHOOLS 
Still little research verifies the specific possibility of a relation between levels of student trust in 
teachers and student identification with school. A study [93] shows that student trust of the principal 
has impact on student identification with school. The same study concludes that parent trust of the 
principal or socioeconomic status are not significant to student identification with school, that tends to 
be present at the elementary level but fade away through adolescence. Student trust, perceptions of 
safety and school identification are found as covariables [94] and factors of different levels of school 
identification in various schools. This is the one study found in English recent scientific literature that 
seeks to establish the relations between student-teacher trust, perception of safety and school 
identification. The authors challenge the conceptualization of school identification as including 
participation [63], because it may mislead focus on previous academic achievement and thus exclude 
from identification students who do not have high levels of performance. Mitchell, Kensler and 
Tschannen-Moran argue that, as an affective construct, identification should be positioned linked to 
student-teacher relationships. The authors add that identification implicates the existence of a 
collective sense of identity, to which each student relates and partakes [95]. The works of Adams [96], 
Adams, Forsyth, and Mitchell [97] and Mitchell, Forsyth and Robinson [98] show that positive student-
teacher trust is essential to school identification, pointing at collective students’ trust [99] as the main 
predictor of school identification, beyond the effects of social-economics status, school level and prior 
academic performance. Tschannen-Moran, Bankole, Mitchell and Moore, Jr [100] find such high 
correlations between student-trust in teachers, student perception of academic press and student 
identification with school, that they propose a latent construct of Student Academic Optimism, 
independent from social-economic status. 

8 CONCLUSIONS 
The complex construct of trust, although involving risk, is a positive and essential feature of 
relationships, in adult settings, as between students and their teachers. Trust seems able to embrace 
and enhance freedom and autonomy, and to be reciprocal, even if its multiple facets are still latent in 
scientific research. On the contrary, the construct of school identification seems to put hard questions, 
particularly if researchers are to take into account facets from organisational identification, though 
major research on school identification highlights positive outcomes. Our hypothesis for future 
research is that if a robust link between student-trust in their teachers and school identification could 
be found, more insight would be found, about what a school must be to earn its students’ trust and to 
be worth and safe to identify with, whilst it would become clearer what means that students identify 
with their school. On the other hand, while educational research benefits from organisational trust 
research, organisations may perhaps benefit specifically from educational research on school 
identification, rooted in the enhancement of students’ positive development and well-being.  
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APPLICATION OF MODELS OF FUNDING TERTIARY EDUCATION IN 
THE SLOVAK REPUBLIC 

S. Barnová, S. Krásna, G. Gabrhelová, T. Lengyelfalusy 
DTI University (SLOVAKIA) 

Abstract 
Currently, finding an efficient model of public university funding is the topic of many discussions (not 
only) in Europe. On one hand, it is a necessity to increase public investments in education and vocational 
training as they represent a pathway to increasing productivity and economic growth, but on the other 
hand, special attention must be paid to using the existing or potential resources effectively. Therefore, 
in many countries, including the Slovak Republic, a need for a reform in the field of funding tertiary 
education arises. 

In the proposed paper, a detailed analysis of the currently applied model of funding tertiary education in 
the Slovak Republic with emphasis placed on funding public universities is offered. The authors aim to 
reveal the shortcomings of the system and to propose several alternative public and private resources 
of university funding, as well as measures to be taken in order to increase the effectiveness of their use. 

The findings show that - despite long-term efforts - the currently applied system of public university 
funding in the Slovak Republic is still focused more on quantitative factors than qualitative indicators, 
which means that Slovakia has not achieved its goals yet and further legislative changes are needed. 

Keywords: Tertiary education, funding, reform, Slovak Republic. 

1 INTRODUCTION  
In the last two decades, it has come to significant changes in various fields of higher education 
institutions’ work – not only their curricula (see e.g. Kožuchová and Uhrinová [1]) – in Slovakia, but also 
in whole Europe. Currently, tertiary or higher education institutions in general must deal with a whole 
range of challenges, including ensuring sufficient sources for funding. Therefore, an efficient model of 
public university funding is the topic of many discussions (not only) in Europe [2]. The current system of 
university funding in Slovakia has several shortcomings, which have a negative impact on tertiary 
education in Slovakia and so, an urgent need for reform has arisen.  

According to the National Programme for the Development of Education [3], tertiary education in 
Slovakia forms a part of the European Higher Education Area (EHEA) and the European Research Area 
(ERA). As it is stated in the above document, in the process of ensuring quality in the entire system of 
education, it is important to reform the processes in the fields of financing and management. As for 
financing education, the Programme focuses on the need for several major changes, such as 
modification of basic indicators for financing with the aim to decrease extensive financing (equal per-
capita principle) and to strengthen financing quality; changing the methodics for the breakdown of 
subsidies in order to update the system (e.g. education cost intensity coefficient), eliminating 
discrepancies and a systematic increase in salaries in the resort of education (e.g. unifying the salary 
scales for science and research workers and the salary scales for university teachers; valorization). In 
the field of management, the National Programme for the Development of Education [3] proposes a set 
of measures focusing on increasing the quality of management systems within both regional and higher 
education.  

As stated in the Programme, the legislation in the field of higher education funding should include the 
following:  

• introducing a system of full cost calculation at public higher education institutions; 

• creating a scheme for financing the most urgent needs in the field of university building and 
dormitory reconstruction with transparent criteria; 

• changing the tariff salaries of university teachers and research/art workers; 

• increasing university teachers’ and research-scientific workers’ salaries at the beginning of their 
career paths; 
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• excluding university teachers’, as well as research and art workers’ remuneration at public higher 
education institutions from the system of remuneration of employees in public service; 

• working out an analysis on the current system settings in the field of students’ social support; 
• strengthening the Fund for Education Support; 

• strengthening creative work financing in the university sector from the government budget;  
• stable and predictable financing of excellent research; 

• a developed system of multiple resource financing of research and innovations in compliance with 
the aim to increase private investments into research and innovations [3]. 

2 HIGHER EDUCATION FUNDING IN THE SLOVAK REPUBLIC 
In compliance with other authors [4,5], it can be assumed that in the Slovak Republic, the basic 
programme document for complex higher education reform is the Concept of Further Development of 
Higher Education in Slovakia for the 21st Century, which was adopted by the government in 2000. It 
was followed up by the new Act No. 131/2002 Coll. on Higher Education and on the Change and 
Supplement to Some Acts as Amended by Subsequent Provision [6], which has significantly changed 
the system of university funding. The new economic status of public higher education institutions was 
the first step towards changes in tertiary education funding. They became the owners of state properties, 
which they – being budgetary organizations – previously had only managed.   

Based on the legislation in the field of university funding models – Act No. 131/2002 Coll. on Higher 
Education and on the Change and Supplement to Some Acts as Amended by Subsequent Provision – 
university education in the Slovak Republic is financed mainly by government budget funding and the 
finances from the government budget are transferred to: 

a) public higher education institutions through the chapter of the Ministry of Education or other 
ministries; 

b) military higher education institutions through the chapter of the Ministry of Defense; 
c) police higher education institutions through the chapter of the Ministry of the Interior; and 
d) medical higher education institutions through the chapter of the Ministry of Health.  

The particular Ministry provides grant subsidies to public and state higher education institutions for the 
implementation of accredited study programmes, for carrying out research, development or artistic 
activities, for the development of higher education institutions, and for providing social support for 
students. Grants are provided to higher education institutions by the particular Ministry based on a 
contract, which contains data on the amount of the provided subsidy, date of providing the subsidy, as 
well as the purpose of using the subsidy.  

The following factors are taken into account when determining the subsidies for the implementation of 
accredited study programmes:  

- number of students; 
- number of graduates; 
- costs of the provided study programmes; 
- integration of the higher education institution; 
- quality; 
- graduates’ employment outcomes and other perspectives associated with providing tuition [7]. 

As stated in the Law on Higher Education, budget revenues of a public higher education institution may 
also include subsidies from the budgets of municipalities and self-governing regions. 

In 2007, changes in the field of financing higher education institutions were introduced by the Act No. 
363/2007 Coll., which amended the Act on Higher Education. The amendment to the Act on Higher 
Education – by introducing multiple source financing – enabled public higher education institutions to 
use new resources for covering their expenditures related to their activities. Other budget revenues of a 
public higher education institution are the following:   

• tuition fees; 
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• study-related fees; 

• revenues from further education; 
• assets revenues; 

• intellectual ownership revenues; 
• revenues from donations from domestic natural persons and legal entities and foreign natural 

persons and legal entities; 

• legacy revenues; 
• revenues from entrepreneurial activities; 

• other revenues, if stipulated by the law [7]. 

Another source for funding science and technology at universities in Slovakia is the Slovak Research 
and Development Agency, which is an organization of the Ministry of Education, Science, Research and 
Sport of the Slovak Republic. It was founded for the purpose of supporting research and development 
in Slovakia by providing funding from the state budget for implementation of projects [7]. 

The above amendment allowed public and state higher education institutions the introduction of tuition 
fees for external students, while the number of external study programs and students enrolled in them 
to be financed in the next academic year was set by the state. The rest of external students might be 
required by the higher education institution to pay a tuition fee, but the highest possible tuition rate was 
set by the Ministry of Education, Science, Research and Sport of the Slovak Republic. Tuition fees 
applied to those students who were enrolled in several study programmes or exceeded the standard 
length of study.  

Other changes introduced by the amendment were related to providing loans from the Student Loan 
Fund to external students, to the transfer to costs and revenues management, etc.  

In the case of property management and financing, the amendment allowed public higher education 
institutions – based on the approval by the higher education institution’s academic senate and the 
administrative board – to use bank loans as a source of financing to fund their research and development 
activities as capital expenditure.  

From the aspect of higher educational institutions’ financial autonomy and control in the Slovak Republic, 
it must be noted that subsidies from the government budget for the activities of higher education 
institutions are earmarked. The following financial funds are created by public higher education 
institutions from their profit: 

• reserve fund – a public higher education institution must use at least 40% of its income for 
generating a reserve fund. A public higher education institution shall use the reserve fund for 
balancing the loss for previous year and for covering the unsettled loss from the previous years, 
if the public higher education institution shows such a loss. If a public school does not show any 
unbalanced loss, it may use the finances from the reserve fund to supplement its other financial 
funds [7]; 

• reproduction fund – designed for procurement of movable and immovable property; 
• scholarship fund – higher education institutions grant students merit-based scholarships from a 

scholarship fund, which aims to award the best students and motivate others to improve their 
study results; 

• fund for the support of SEN students studies; 
• social fund. 

At the end of each calendar year, all public higher education institution must give a financial statement 
and present it to the Ministry. Alongside with that, public higher education institutions are obliged to 
submit a yearly budget proposal for the respective financial year to the Ministry. The Ministry is 
responsible for performing inspections of public higher education institutions’ management. 

3 TUITION FEES 
In the case of public higher education institutions, tuition fees are regulated; and full-time study 
programme is free of charge. Only those students who exceed the regular length of study in a study 
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programme or who study more study programmes of the same time have to pay tuition fees. In the 
academic year 2020/21, tuition fees for them must not exceed 2,450 € [7]. 

External study programmes at public higher education institutions are provided for a fee. The maximum 
annual tuition fee for the academic year 2020/21 is 2,400 € for bachelor study programmes and 3,600 
€ for master study programme.  

Study-related fees and tuition fees for foreigners are determined by the higher education institution or 
are set based on international agreements. 

Tuition fees should be derived from real expenses incurred by a higher education institution in 
association with this operation. The Rector of a higher education institution can decide upon the 
reduction of tuition fees in accordance with the principles applied at the institution. 

4 FINANCING PRIVATE HIGHER EDUCATION INSTITUTIONS 
As mentioned above, public and private higher education institutions are financed from the government 
budget, but in the case of private higher education institutions, they must secure funding for their 
educational, research, development or artistic, and other creative activities by themselves, which means 
that they are financed from their own resources. Private educational institutions may request the Ministry 
of Education, Science, Research and Sport of the Slovak Republic for subsidies for the implementation 
of accredited study programmes, research, development or artistic activities and for the development of 
the higher education institution and the Ministry may – after a statement of bodies representing higher 
education institutions and with the approval by the Government – provide subsidies to particular private 
higher education institutions. So, since January 1, 2019, private higher education institutions can receive 
dedicated funds for research and development projects and the Ministry may contribute to financing a 
private or state university by non-earmarked subsidies (Act No. 131/2002 Coll. on Higher Education and 
on the Change and Supplement to Some Acts as Amended by Subsequent Provision).  

In their internal regulations, private higher education institutions have the right to determine tuition fees 
both to full-time and external students individually at institutional level, as well as other fees associated 
with studying at a private higher education institution. The amount of tuition fees and study-related fees 
for the next academic year must be published at latest two months prior to the last day when applications 
for study can be submitted. Another obligation for private institutions providing tertiary education is to 
work out and publish an annual report on their activities and submit it to the Ministry. Institutions which 
received subsidies from the state budget must submit an annual management report in the form and by 
the time determined by the Ministry [7]. 

The Ministry provides private higher educational institutions – similarly to public and state universities – 
with subsidies for students’ social support. The indirect forms of social support include mostly the 
following services: 

• catering and housing with regard to higher education institutions’ possibilities with an allowance 
for expenses associated with catering and housing, 

• financial support and organizational support for sport activities, cultural activities, and university 
pastoral centres, 

• discounted travel tickets. 

5 CONCLUSIONS 
In 2002, the Act No. 131/2002 Coll. on Higher Education and on the Change and Supplement to Some 
Acts as Amended by Subsequent Provision brought significant changes to the system of university 
funding and it opened new opportunities for ensuring finances for the activities of higher education 
institutions. The above Act is still in force and even though it represented a positive shift almost twenty 
years ago, the current situation in the field of financing tertiary education shows that the time for reform 
has come again and a new, more efficient model of funding should be found. Public higher education 
institutions should stop relying on government budget funding and should start searching for alternative 
resources both in the public and private spheres, use contributions from students, raise funds from other 
public and private resources (e.g. participation of universities in research programmes, collaborate with 
the business sphere (e.g. in research and development), with regions, develop international 
partnerships, but also cover their expenditures from own business activities [2]. To conclude, despite 
long-term efforts, the currently applied system of public university funding in the Slovak Republic is still 
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focused more on quantitative factors than qualitative indicators, which means that further legislative 
changes in the field of university funding are needed in Slovakia. 
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NEW CLASSES OF REUSABLE OBJECTS 

A. Lutai, M. Popescu, M. Ciobanu, A. Naaji 
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Abstract 
By using computer games, the imagination and motor skills of users are developed (by engaging in 
multiple simultaneous activities). The paper proposes and describes software applications for which 
new classes of objects were developed. These applications underlie the development of complex 
strategy games and, in general, interactive applications involving the simulation of the interactions 
between a set of entities in a given environment. Therefore, the way of implementation of the classes 
on the games is illustrated, ultimately resulting in more performing games that are developed in a 3D 
virtual environment, based on changing a less performing computer game. The navigation 
performance of the games was tested by the participants. The differences in navigation performance 
between different levels of experience were diminished by training. Nowadays, an increasing number 
of computer game developers currently provide tools, documentation, and source code (whether 
with the game itself or available separately), so that users can create a new content. These specific 
techniques are suitable for making virtual environment prototypes. However, implementing realistic 
virtual environments for computer games is a complex and time-consuming process. Although 
toolkits for virtual environment development are available, many of them offer only subsets of the 
tools required to implement complete virtual worlds. As an alternative, programmers reuse the 
technology in game design. Therefore, using computer games as the basis for developing virtual 
environment has several advantages. The implementation of some object classes is a promising and 
inexpensive solution for implementing more advanced games. The paper presents how three new 
games can be created by developing classes of objects in C ++, Java, PHP and HTML. It highlights 
the strengths of the games designed in this way and the benefits of using the object classes created 
for the developing interactive graphical applications. 

Keywords: virtual environment; virtual reality; reusable components; modular projection; advanced 
games. 

1 INTRODUCTION 
Electronic games are generally software applications for entertainment. A game is a digital 
entertainment, interactive and played on a computer, a console, a phone or a tablet. Games require 
a platform, a specific combination of hardware and associated software, to run. They are used for 
relaxation, exercising control, facing challenges and achieving goals. Since their emergence, in the 
1970s, until now, industry has evolved greatly. There are many types of computer games such as 
Real Time Tactics, Real Time Strategy, Role Playing Game, Turn Based Strategy, First Person 
Shooter, Third Person Shooter, Massive Multiplayer Online Game, Arcade, Action, Board/Card 
Games, etc. Some games can only be played online (Massively Multiplayer Online), most of them 
being MMORPGs (Massively Multiplayer Online Roleplaying Games). Most game design programs 
require computer skills, game designing, practical programming, math and logic. From those for 
children, rudimentary, to those for adults, complex, computer games have various strategies. 

The games exemplified in the paper, for which new classes of objects have been created, have as 
an important strategy various constructions and arrangements, being attractive for people of all 
ages. Modern games are based on knowledge, agility, perspicacity, the visual and speech brutality 
being removed as much as possible. Modern computer games illustrate virtual worlds, providing the 
user interaction. They tend to conquer the market for young users interested in novelties. Thus, 
superior games than the previous ones are created, including several more elements from the 
surrounding reality. Computer games are robust and extensively tested for both use and 
performance, they function on off-the-shelf systems and can be easily disseminated through online 
communities. To create a game, a designer and a programmer are needed. It is not advisable to 
separate the design from the game development, as an effective designer to understand how the 
codes work. Designing involves the design of the game, rules and structure of the game, while the 
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development of the game turns the design into a virtual game using programming languages/program 
source codes.  

The idea of some advanced game implementation allows the elaboration of some personalized 
scenarios and developments. The development of games in the academic system is a method for 
promoting originality and interactivity in the educational approach from the perspective of both the 
individual treatment of students and of successfully achieving a student-centered learning [1, 2].   

In the next section, software applications that underlie the development of interactive applications and 
involve the simulation of the interactions between a set of entities in a given environment will be 
presented. The proposed models consisted of software components packages that define the 
architecture and several sets of interchangeable components that can be used directly in developing 
interactive graphical applications. The paper highlights the strengths of this design (flexibility, 
extensibility, modeling of the model) and it presents and demonstrates the benefits of its use in the 
development of interactive graphic applications, such as computer games [3]. The field of electronic 
games becomes particularly important in the human-computer interaction research. Games are 
activities that are governed by a set of well-defined rules. People engage in such playful processes for 
recreation and of development of mental or physical abilities [4]. Game development would not have 
been possible without the famous "Quake" and "Doom" gaming engines, which are reusable kits for 
software development, licensed and used to create almost any type of game [5]. The engines that are 
licensed and used for video game development include names like Anvil, Prince of Persia, RAGE, or 
Unreal Engine, one of the most known and licensed gaming engines on the market [6]. Of course, 
games remain some of the most contested activities because those who are addicted to them waste 
hours in front of computer, which they can use in a better way for their physical and mental health. 
However, it is undeniable that a computer can improve a series of skills. A reasonable period of play 
does not hurt if it is treated as an opportunity to learn while having fun. Currently, the video game 
industry has enormous global annual revenue, registering the most significant growth in the media 
sector [7], because of the exponential growth in computing power of the past decades [8].  

The first game, designed for relaxation, has been modified by creating new classes of objects using C 
++ [9]. Thus, various game options have been added. The source code of this game is public, being 
accessible on several forums. This game runs under the GAMEFORGE license. On this source code, 
our own server was built and certain classes of code were edited, including the chat function, which is 
referred in the content of the article. The second game [10], which is a platformer type, is similar to the 
well-known Mario game. Here, the new classes of object were created using Java. The third game [11] 
is similar to chess, and the new classes of object were created using PHP and HTML. 

2 DESCRIPTION OF THE APPLICATIONS 
It should be understood that computer games can be beneficial for young people through the 
development of some curriculum content, including literacy, math, personal, social and health 
education. Also, the game design develops creativity. Each programming language has its own 
specificity and is more effective in some domains. For example, programming in Java is 
recommended for applications installed on phones or servers, while programming in PHP is effective 
on the web side, because this language has been optimized and thought out for that. Programming in 
C++ is recommended for things related to the operating system or placards programming, as this 
language was designed this way.  

An object class is a data type that is defined by a user for grouping and streamlining the programming 
work. Using a class will solve programming problems more easily and in a much more structured way. 
In all programming languages there are functions, groups and classes that make programmers work 
more efficiently. The attractiveness of object-oriented programming is that an object of a class can be 
defined and that object can take over the properties of that class.  

2.1 The development of classes of objects in C++ 
Although there are many programming languages and environments that would facilitate the IT 
development of some of the given games, the source of the 3D game described in the paper is made 
in the C++ programming language and consists of several files compiled into an executable file 
(Figure 1). 
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Figure 1. Example of file from the configuration of the game. 

The game described below is an attractive, easy-to-use and hassle-free installation game, although a 
fairly large code (7.52 Mb) is developed. The game is structured on 3 kingdoms (countries) and 
players cannot talk to each other unless they use some money from the respective game. Developing 
certain classes of objects has come into editing in the function so that players can talk to each other 
without using objects, in front of the name appearing [the country]. Several lines are also implemented 
that do not modify the structure, but change the way to interact. The application can be integrated into 
computers as separate software. The computer configuration (internal memory size, number and type 
of peripheral and terminal equipment) and the computer network will remain the same because the 
new application does not require additional internal memory, this being a real benefit also by 
minimizing the costs.  

In the next paragraphs only the modified part of the "game core" range will be presented. The 
graphical interface of the application is consistent, intuitive and extensible (Figure 2 [12]). The game 
menu has initial options with explicit content linked to the submenu that it generates, respects the 
graphics of the game and does not change its position in the interface. The codes illustrate the game's 
chat, its usage mode and some unique features. Thus, in input.h there are all the classes and 
constructors that help create the chat. The chat is created with two options. A first option is the classic 
one, which is used to communicate with players in the surroundings within a distance that is set 
through the function.  

 
Figure 2. Interface Start game. 
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The second option is of "shouting" so that all players can see the message sent over a time set 
through the function. The CInputProcessor class helps record the message written by the player 
through certain builders respectively 7 public builders, because, the aim is for all participants to be 
able to use the chat. 

The CInputProcessor class is an input that registers through some created functions also in other files 
(Figure 3).  

 
Figure 3. Explicative regarding the functioning of the class. 

The CInputClose class returns the values and closes the chat without the persistence of the printed 
writing.  

So are the other classes that help with various game options. In input.cpp the functions in input.h are 
selected, through which the chat works. At the beginning are included other files, created for the chat 
to work properly. As any game also has an administrator, some features are required to check 
whether the entered player is an administrator or not.  

It is verified if something is inserted in the chat or it is empty, and if something is inserted, that 
something is stored in a variable.  

In order for the chat to function effectively, it must also save longer sentences, so was used the 
function that links the game core to the launcher.exe. In case they are incompatible or the version is 
not correct, the game closes, and the reasons are explained in the chat. 

The data are entered into the complex database via a query. The game is designed with 3 kingdoms. 
The chat between the kingdoms of the game is allowed only if the language of the other kingdom is 
learned. So, it was implemented a global function where, if the player uses the "shout" option, the 
message will be seen in all kingdoms (Figure 4).  

 
Figure 4. Explicative regarding the transmission of the message. 

Shinsoo is the name of the kingdom and it is colored in red (symbolic color). Zorke is the name of the 
player. For using the function, we must wait for 15 seconds until the next message. If the player is the 
administrator, there is a "notification" chat feature that only the administrator can use. If the enter key 
is pressed, the message shown in Figure 5 will be displayed. As we can observe, the enter key was 
pressed 3 times and it did not require waiting time, because, the administrator has canceled this right.  

 
Figure 5. Explicative regarding the transmission of the message. 

The game is part of the entertainment game category with influences on the development of logical 
thinking and intellect. The above-mentioned programming classes can only be used to develop 
strategy games and applications that involve simulating interactions between a set of entities within a 
given environment. Simultaneously, to maximize the possibility of reusing source codes, a framework 
has been chosen that forces the user to use a predefined architectural model, giving him the freedom 
to choose the level of components he will use. In terms of time and effort required to create 
performance games, this solution has an advantage, although it is annoying to users who want a high 
degree of free decision in implementing solutions. Thus, a user without advanced programming 
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knowledge can create a prototype of a game at a conceptual level by selecting the desired 
components from a set assigned with the base software library. This type of interaction can be used to 
reduce the design effort of interactive games regarding resources, cost and time. 

To improve the game's performance, a database was used, in which previous game information was 
stored so that the computer learned after each game.  

2.2 The development of a class of objects in Java 
The model proposed hereinafter, consists of a package of software components that define 
architecture and several sets of interchangeable components that can be directly in the development 
of the potential graphics applications [13,14]. The SuperFomistul application is a game made with 
HTML5, CSS, JavaScript and cloud compiled through Adobe PhoneGap Build, using the module 
(FastCanvas) (Figure 6). The game is a platformer type and its aim is that the character to accumulate 
as much food as possible. Adobe PhoneGap Build compiles the PhoneGap applications in the cloud 
and takes over the task of maintaining the native SDKs. 

It takes over the folder and files generated by Eclipse and written in HTML5 and converts them into an 
apk file that can be run on an Android device. The Cordona name mentioned below is used as 
PhoneGap and it is a distribution of Apache Cordova (the engine behind PhoneGap). 

A similar example is WebKid, which is the engine for Chrome and Safari. FastCanvas is a PhoneGap 
module that implements 2D, compatible with most of the Android's quick rendering surface. It focuses 
on graphics that move around the value on a fast and efficient screen using hardware acceleration. 
The app has been successfully tested on Android and it works in the Google Chrome browser, with an 
available source Code. 

 
Figure 6. The start screen in the browser. 

The sf.apk file, which is installed on an Android device, occupies 3.22 MB. To implement the app (with 
one of the installation guides given in [15]), the Eclipse with Android SDK and PhoneGap was used. 
The actual application is found in the assets/www folder, the rest being required for running the 
application also on the mobile terminals. In the assets/www directory we find the libraries used by 
cordova-2.3.0.js, DisplayFramework.js, FastCanvas.js, polyfills.js, and the application's own code 
where we can expand SuperFomistul.js, SuperFomistulGame.js, SuperFomistultextes.js. The 
application has about a few thousand written code lines, excluding the libraries, being a demonstration 
of the progresses made in the field of mobile technology applications. The application can be used as 
a form of entertainment and relaxation. 

The game presents as an alternative to the invocation of functionality-based interaction (specific for 
using software libraries), an interaction mode that allows the programmer to create the application as 
an aggregate made of existing components. 

The game can be developed so that it has different levels of difficulty as the user advances. User 
authentication can be added. It is possible to create a top with the best scores and in the end the 
game can be monetized by unlocking some blocked levels as the user has unlocked the free ones. In 
order for this to be feasible, the application needs to be improved and the bugs to be solved.  

2.3 The development of a class of objects in PHP and HTML 
The x and 0 game can be played, either by 2 players who put x or 0 alternately or in the against-
computer mode. The rules of the game are simple. The game is played on a 3x3 board, in 2D. Two 
opponents, one with x and the other with 0, alternately mark the symbols in the nine squares of the 
board, each trying to occupy a row, a column or one of the two diagonals. To create the application, 
notions of artificial intelligence are used [16,17,18], respectively a random algorithm for generating 
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positions, after which, each position receives a value depending on the winner. The application has 
two parts: computer-to-computer simulation (which will run thousands of matches, with random 
moves, to evaluate positions and give as many values as possible in preparation for the second part of 
the application) and player-to-computer (which will use the data calculated in the previous point). The 
computer will consider the positions it has played in the first situation, and will make the moves 
accordingly. The game, from a computer perspective, involves a way to note the positions of the 
game, the positions on the board and values of each position. It must also be able to calculate the 
transition between positions according to the current move. The game board is a simple matrix of size 
3x3. 

A game position can be represented by a number, pos, which expresses the current position entirely, 
without retaining details about the order of the moves. The pos number has as digits on odd positions 
the moves of the player x, and on even positions the moves of the player y. The starting position is 
position 0 or, for the application -1, but this does not have a major relevance on the calculations.  

The MySQL database, called "test", contains three tables, namely the "current" table, the "moves" 
table and the "positions" table. All three tables are created in the PHP code after a check is made to 
see whether that table exists or not. The "current" table contains only the pos field and its structure 
can be seen in Figure 7 [19]. This table records the position of the current game at a given time. As it 
can be seen in Figure 8 player x put in the positions 1 and 9 and player 0 put in the positions 5 and 7 
hence position 1597 results.  

 
Figure 7. Structure of the "current" table. 

 
Figure 8. The position of the current game at a given time. 

It is checked if the "current" table exists. Otherwise, it means that the table does not exist. If the table 
is empty, that “query” will return a null value. The "moves" table contains the list of moves in the 
current game, since the position itself does not contain information about the order of moves. This 
table contains the entire pos field, but this time it is of the integer type, because, these sorted values 
are needed (fact that with the varchar type gives another result). The rules of the game require a 
certain simple game mode. The first step is to receive a command representing the player's move (x), 
and the second is to calculate the appropriate move (player 0). This is a simple way to think about the 
x-0 game. The game board is a 3x3 size table, with empty boxes or pictures (with x and respectively 
0). The empty boxes are references to a new page, which represents the next game position. In order 
for the game to start, the considered starting position is pos=-1, meaning a zero board, with the boxes 
empty. Each of these boxes is references to a different page. Thus, the box cas=1, in the starting 
position is a reference to pos=1.  

In order for this HTML code to work in accordance with the PHP code, the HTML source must be 
displayed with the echo() function. The pos variable (current game position, or at most with a move 
backwards) is a query variable, stored in the address bar. Thus, the current position must always be 
concatenated at the end of the address bar as '? pos=x', where x represents the current position. The 
concatenation '? pos=-1' represents the starting position of the game. This method for transmitting 
information about the position facilitates the transfer of data between HTML and PHP languages. 
These positions are stored in the database for later use. The $ _GET function removes the current 
position information from the address bar. If this position is -1, the corresponding calculations for the 
move are not done, instead a game table is drawn, prepared for the player's moves. If the position is 
different from -1, position calculations follow, which will reveal the information needed to continue the 

4967



game. The first thing to check for in a position is whether it is won or not. If the position is won, all 
calculations are set aside, the winner is displayed and the board is left in the current position. 

The check_position function receives the current position as a parameter and makes the necessary 
checks to determine the winner of the position, or returns 0 if the position is not won or is completed 
by a tie. The first step in this check is to predefine the boxes required for a victory. This way of doing 
the check is simpler than searching for three symbols in a row. 

This list is then used to look for these boxes in the current moves of the players. For each position 
won, it is checked whether or not these 3 boxes are in the list of moves of one of the players. In the 
case that x has these boxes ticked, it returns the value 1, if 0 has these boxes ticked, it returns 2, and 
otherwise the search continues. If none of the won positions are found in any players, the value 0 is 
returned to indicate that the game is not in a won position, and that it must be continued (if the total 
number of moves is not 9). This function uses another function, get_position_data, which extracts data 
about the current position, related to the board itself, not to the state of the game.  

This function receives the current position as a parameter and returns x's moves, 0's moves, and the 
total number of moves. This is done by dividing the position in its digits, which can be done most 
easily by transforming it into a string and dividing it into characters with the str_split () function. Then, it 
goes through these characters and those on odd positions are added to x's moves, and those on even 
positions are added to 0's moves. It can be seen that this is the definition of how to store the position. 
The total number of moves consists of a simple counting of the characters as they are traversed to be 
dealt to the players. 

To be able to play x and 0, you need a database with as many positions as previously played, with 
values associated with these positions. When the computer is in the position pos=1, it cannot know in 
which box it is most advantageous to put. There are certain positions in which moving the computer is 
forced (if any other move would lead to a defeat), but most positions do not fall into this category, so a 
way to choose the best positions is needed. The first problem is how the computer will move at the 
beginning of the game or at any other time in the game when it does not have enough information 
about the current position. To form a database with as many positions with appropriate values, a sub-
application is made that runs thousands of matches played between two players, both played by the 
computer.  

In case of a player against the computer, the computer has more work to do because the player does 
not move randomly, and will try to win if given this opportunity. To be able to compete with a human 
player, it must use previous data, but also learn new moves. The algorithmic basis behind the game is 
a combination of PHP and HTML, to be able to use the data received from the player and combine 
them with data that the computer needs from the database and from its own calculations. The game 
board is a simple table in HTML, in which each empty box contains a redirect to a new address, with 
the position pos modified as such. Thus, in the initial position, the box n, contains a redirect to the 
address “play.php?pos=n”. For this, the add_move function is used, and the table is formed by 
integrating a HTML code in the PHP one. 

Checking the current position is done from the database, where the position is stored in the current 
table. This table has a single line and contains the current position. If this table is empty, it means that 
the game is in position pos=-1, and the address bar contains. 

To determine a possible winner, the current position is always checked and if the position has no 
winner we go ahead. First, the match can end to equality, which means that the game board with the 
final position must be displayed, and the fact that this match was tied must be displayed. A redirect to 
a new match is also displayed, if the player wants a rematch. If player x follows to make the move, the 
computer waits for a move and uses the HTML code to display the current position, as we found 
above. If player 0 is the next to move, the best possible position must be found to move. In a random 
position pos=a, with player 0 moving, all the necessary data about the current position are extracted 
first. This position can be won again by x, even if the number of moves can be followed by 0, so this 
check is done. If the position is not equal, it is not won by x, and the player 0 has the following move. 
The rules of the game are considered to have a certain set of priorities (to win, if the position offers 
you this possibility; not allowing the opponent to win, if there is a move that can prevent the imminent 
victory; choose the most positive move if none of the above priorities are met). 

These priorities, in the order above, are checked by the computer to be sure that it is trying to play as 
close to the optimum as possible.  

4968



The computer checks if it can win from the current position. It goes through all the available positions 
and tries, in turns, to concatenate them to the current position. If any of these positions is the winning 
one for 0, it means that the current position can be won by the computer, and it will decide to move 
there, winning the position. Here we do not use the previous data at all, instead we use a particular 
case that, however, is the maximum priority given by the rules of the game. 

To improve computer’s performance, a database was used in which information about previous games 
was stored so that the computer learned after each game, either in game mode against another 
computer or against a human player. Over time, after a sufficient number of games have been played, 
the computer will become an increasing challenge for the human player. As a result, the human player 
will gain experience, as the computer will always choose a move that prevents the player from winning 
or even a winning move. This makes the player retain moves that are not conducive to winning a 
game, in conclusion gaining more knowledge until the next game against another human player. 

3 CONCLUSIONS 
In entertainment, the gaming industry is gaining ground. Therefore, our paper tries answering some 
deep questions regarding video game design. Thus, it introduces the idea of developing educational 
activities of creating performance games, presenting how to achieve such an interactive computer 
game, as well as the web technologies for making smartphone games. Although the implemented 
object classes are of medium complexity, they play a crucial role in the smooth running of the 
applications. 

The design and implementation of the games described in the paper give to the developers a 
mechanism, which allows them to further enable the development of applications based on a 
predefined architectural model in a completely transparent way, while offering designers and 
developers the possibility to create games using exclusively the existing components delivered 
together with basic software libraries. 

In addition, it is important to understand the different levels of video game designers. 

The methodology developed in the paper allows the development of similar games by mediating 
generic applications and spreadsheet processors in any academic discipline by teachers and students 
who are not too familiar with programming techniques. 

Games can play an important role in education, social and intellectual development because they 
encourage creativity and interaction. They can help with technology initiation and they encourage 
interest in information and communication technology. Because games require rules and guidelines to 
be followed, they can increase their capacity for self-discipline and autonomy. 

Puzzle, society, adventure and quest games give players the opportunity to develop their strategic 
thinking and problem-solving skills. 

Games can be used to enhance the fine and spatial motor skills of young people and can be beneficial 
for those with physical disabilities. 
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Abstract 
One of the main challenges facing universities in the 21st century is increasing the quality and efficiency 
of education. In a number of scientific publications and research, the opinion is indisputably accepted 
that it is necessary to work towards creating practical skills that meet the needs of modern society. In a 
world of deepening global economic, informational, technological, educational and cultural cooperation, 
issues related to changes in higher education are given special priority and force. 

In recent years, the University of Library Studies and Information Technologies has been actively 
working on a number of projects aimed at preserving, protecting and promoting documentary resources 
of cultural and historical significance for the memory of the Bulgarian nation. 

The purpose of this report is to present training opportunities through internships for students majoring 
in Library Management, Archival and Documentary Studies and Library and Information Sciences and 
Knowledge Management, by creating metadata to restored and digitized documents. The possibilities 
for increasing the bibliographic culture and skills for working with documents are considered. Under the 
project "Innovative model for research and socialization of Strandzha literary and documentary cultural 
heritage" students from the three specialties have been given the opportunity to work with the Trakia 
newspaper and create bibliographic sections to present its thematic content. On the one hand, this is 
an opportunity to touch documents from a period typical for the history of Bulgaria, as well as an 
opportunity to build analytical critical thinking and last but not least, to increase their skills for working 
with periodicals and creating analytical descriptions. 

The inclusion of students from the specialties, preparing library and archival specialists in the activities 
related to the implementation of the project and the creation of opportunities for related practical training, 
can be used to systematize the theoretical knowledge of students and promote the application of 
information and communication technologies in the process of socialization of the cultural and historical 
heritage. 

Keywords: Library and Information Sciences, Knowledge Management, students. 

1 INTRODUCTION  
“Every sharing of the knowledge with the others also opens new horizons in front of the 
one who is sharing.” 

Socrates 

The time of economic turmoil has led Europe and the world to rethink their mindset and attitude towards 
education. The financial crisis has intensified the interest in investment in education, probably due to 
the fact that it is the most serious investment that later pays back people's capital. Not only because it 
encourages the creation and implementation of well-established and of emerging scientific knowledge, 
but also because it contributes to the solution of specific, socially significant problems. Higher education 
plays an essential role in social development as it fosters innovations, promotes economic growth and 
improves citizens’ tangible and living well-being. 

Globally, education today is undergoing dynamic changes in form and size, which necessitates 
rethinking of syllabi and leads to reconstruction of contemporary university environment [1]. 

One of the main challenges facing universities in the 21st century is increasing the quality and efficiency 
of education. In a number of scientific publications and research, the opinion is indisputably accepted 
that it is necessary to work towards creating practical skills that meet the needs of modern society. In a 
world of deepening global economic, informational, technological, educational and cultural cooperation, 
issues related to changes in higher education are given special priority and force. 
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In recent years, the University of Library Studies and Information Technologies has been actively 
working on a number of projects aimed at preserving, protecting and promoting documentary resources 
of cultural and historical significance for the memory of the Bulgarian nation. 

There are various reasons and factors that are a prerequisite for the creation and implementation of 
approaches and new methods in the field of university higher education. R&D (research and 
development) creates plenty of opportunities for young people and are a guarantee for success when 
making adequate decisions regarding the improvement of the quality of training in higher education [2]. 

2 METHODOLOGY 
The purpose of this report is to present training opportunities through internships for students majoring 
in Library Management, Archival and Documentary Studies and Library and Information Sciences and 
Knowledge Management, by creating metadata to restored and digitized documents. The possibilities 
for increasing the bibliographic culture and skills for working with documents are considered. Under the 
project "Innovative model for research and socialization of Strandzha literary and documentary cultural 
heritage" students from the three specialties have been given the opportunity to work with the Trakia 
newspaper and create bibliographic sections to present its thematic content. On the one hand, this is 
an opportunity to touch documents from a period typical for the history of Bulgaria, as well as an 
opportunity to build analytical critical thinking and last but not least, to increase their skills for working 
with periodicals and creating analytical descriptions. 

3 BIBLIOGRAPHICAL CULTURE – MODERN CONCEPTS 
The term bibliographical culture indicates people’s ability to obtain, analyse and use information in a 
proper way as well as the dissemination of bibliographical knowledge in society. In a more general 
sense, bibliographical culture is associated with specific qualities and skills needed for independently 
identifying the socio-cultural preferences which stimulate the scientific knowledge. 

Bibliographical culture is a sign of information modernity in which the values of material and non-material 
culture are implemented and on the basis of which the information management process is guided. Its 
scope includes competences in specific activities on different information levels as well as the 
opportunities for their implementation in real-life conditions. 

The elements of bibliographical culture have been developing throughout the centuries in parallel with 
the evolution of documents flow and its forms. The recent decades of information revolution have 
changed drastically the concept of knowledge transfer. Information technologies have revised not only 
the ways of presenting information products, but under their influence new models and attitudes to 
training and scientific activity have been transformed. All spheres of life, in one way or another, are 
connected to the acquiring, systematization, processing and storage of knowledge, which leads to the 
adoption of new approaches to the redefinition of the core and content of bibliographical culture. 

The acquisition of bibliographical culture is a process in which the information culture of a particular 
individual combines specific elements on a reciprocity principle. 

The level of bibliographical culture is bound to the recognition of the core and format of the documents, 
which are imprinted upon the memory of mankind. In fact, nowadays a necessity of higher leveled 
bibliographical culture of people will arise in the society, as they will be forced to process and manage 
the tremendous information arrays. The scope of the concept bibliographical culture includes the 
formation of skills in: 

- working in a dynamic information environment; 
- quality assessment of information; 
- critical redefinition and choice of information. 

Admittedly, the level of bibliographical culture depends on and is determined by the specifics of the 
social group to which it is targeted – as a volume of necessary information, degree of thoroughness, 
speed and efficiency of acquiring the needed information, and last but not least, preferred form of 
consumption. 

The first steps in the methodology of forming bibliographical culture are related to the acquisition of basic 
knowledge about it, followed by the introduction to bibliographic methodology, techniques and principles 
for dealing with different sources of bibliographic information. Of vital significance in all of them is the 
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aspiration for discovering the shortest way to information and the creation of culture for analysing the 
information flows and the processes running through them. The process of building can be compared 
and assessed as a result of systematic activities for acquiring knowledge and experience [3]. 

In reference to this, one of the most important tasks in the research project entitled “Innovative models 
for research and socializing of literary and documentation cultural heritage of the Strandzha region” was 
the approbation of knowledge of bibliographical culture in the training process of the students in the 
following specialities: Library Studies and Bibliography, Library and Information Management and 
Archival and Documentary Studies in the discipline Bibliography, who were given the opportunity to work 
with digital copies of the nearly one-hundred-year-old Trakiya newspaper. Thus, the young people 
increased the level of their bibliographic culture and upgraded their abilities in working with archival 
documentation.   

4 ''LEARNING BY DOING'' TRAINING - IMPLEMENTATION OF PROJECT 
SOLUTIONS IN THE EDUCATIONAL PROCESS 

The research, storage and popularization of the rich cultural heritage is among the most important 
priorities grounded in the cultural policies of UNESCO and the European Union. Bulgaria is among the 
leading countries, regarding the number and significance of the archival and documentation heritage. 
On the one hand, this evokes feeling of pride, however, on the other hand, this leads to the occurrence 
of multiple and varied issues related to the preservation, conservation and popularization of these 
objects of material cultural heritage. The most vulnerable are the literary records, stored in libraries, 
community centres, churches, museums, archives, etc., located in small towns and villages, as they are 
allocated minimal finances. These cultural institutions have the mission of depositories and keepers of 
the cultural assets and have a key role in protecting, conserving and handing further down the family 
and national memory of the people. Among these examples is the project research “Innovative models 
of research and socialization of literary and documentary cultural heritage of the Strandzha region” – 
literary and documentation heritage from Strandzha region, which apart from its scope and diversity, is 
significant in regard to the identification of many and different events in the historical past of a large 
number of ethnicities and nationalities. Duly research and socialization of this cultural heritage, 
especially in present conditions, is of considerable importance for preserving, enriching and developing 
of science, culture, education and economy of Bulgarian society. Respectively, this could exert positive 
influence on the rest of the Balkan and European nationalities which have shared past or common 
history. The research of the literary and documentation heritage of Strandzha region and introducing it 
to the scientific exchange under the scientific research made, contributes to the establishment of a 
specific stability in time, which guarantees the economic stability and growth. The project: In this respect, 
among the basic goals and tasks of the team working on the project “Innovative models of research and 
socialization of literary and documentary cultural heritage of the Strandzha region” is to develop an 
innovative model of examination of literary and documentation heritage through the medium of which 
conditions for documenting, preserving, storage, accessibility and popularization of the rich literary and 
documentation heritage of Strandzha region will be established. Of paramount importance for the 
educational and scientific institution ULSIT, is the development of new knowledge through the means of 
designing a digital and interactive archive, containing information and knowledge of the historical and 
cultural development of the strategic Strandzha territory. This is a fact due to the performed scientific 
research on the field concerning the project and the collected, analysed and synthesized materials such 
as: photos, documents, literary texts, etc. The results of the scientific research concerning the project 
will also be applied to the educational process by being included in the training of bachelor, master and 
PhD students. Thus, the level of awareness and knowledge of young people about the rich cultural 
heritage will raise and will further develop the bibliographical culture of the students. Furthermore, the 
process of socializing the literary and documentation sources from Strandzha region, which symbolizes 
the family and national identity, will force the pace of the process. 

Rich cultural heritage is one of the most valuable resources in the process of developing the educational, 
scientific, cultural and economic policies of peoples worldwide. Assimilated as knowledge, cultural 
heritage today is a powerful resource for the spiritual and material well-being of society. However, 
serious financial investments are necessary in order to use its potential and stop the process of 
deterioration of its state and integrity. In addition to the various material investments required for its 
safeguarding, the need to increase the level of participation of young people in the process of its 
protection and promotion must be taken into account. This is made possible thanks to the educational 
and scientific institutions that have the necessary tools to train, educate and support all processes of 
public importance. Providing high quality training and guaranteeing opportunities for the realization of 
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these specialists on the labour market are becoming a powerful tool for social stability in all aspects of 
human development [4]. 

The dynamics of social processes, the increased need for advanced knowledge, the adoption of new 
skills, the need for lifelong learning, altogether tremendously increase competition in almost all spheres 
of human activity. This dynamics determines the need for defining new objectives, related to students’ 
motivation to actively participate in the educational process in order to prepare them for their successful 
realization in a genuine working environment. 

Modern qualitative change and the new modern vision of university education in knowledge economy 
are based primarily on innovations in education. Training, which consists of two directions - theoretical 
and practical, and is based entirely on the educational paradigm "Learning by Doing". In this respect, 
training allows every student during the period of his education at university to formally unify with all the 
rest of his/her colleagues as well as to build his/her own (unique) nature, which, in a dynamically 
changing market environment, would contribute to his/her successful career [5], [6], [7], [8]. 

Therefore, it is really important the Concept for Integral Training of Library and Information and Archive 
Specialists to be orientated towards the contemporary needs of the society. For example, the training 
and research activities of ULSIT students are well provided with modern training approaches and 
practical schooling of the students in an environment close to the real one. 

The study of library processes in the condition of altering information environment, is distinguished by 
its dynamics and efficient decisions. Contemporary educational approaches, determined by the altering 
information environment, are represented in the development of innovative strategies regarding the 
training and development of effective reciprocities between theory and practice [3]. 

In bibliography training their stability in practice, approaches to obtaining skills at entering documents in 
electronic environments are adopted and demonstrated. Students and doctoral students are introduced 
to the specifics of the analytical bibliographic description and create in a test environment descriptions 
of articles of the digitalized Trakiya newspaper, which is a standard of journalistic work in the 1930s. An 
important feature of the students’ and doctoral students’ training is the creation of subject headings 
during the training process, which are filed into the existing records. 

In the recent years, it is observed a prioritized digitalization and uploading onto virtual communities, 
samples of periodicals from the end of the 19th century and the beginning of the 20th century. The 
periodicals are a fruitful field for research and analysis as they contain valuable information about the 
history and culture of the region, where the facts of the dynamics of the events in the life of the local 
community originated and loomed. At present, regarding the project, four paper bodies of the Trakiya 
newspaper are digitalized, and in regard to the analysis and synthesis of information and knowledge 
comprised in the newspaper, we obtain information about the following subject fields: historical and 
cultural development of nations and ethnicities living in the region, sociopolitical life, education, business 
and economic life. 

By creating bibliographic records and database of restored and digitalized documents, students and 
doctoral students increase the opportunities for easier access to the digital documents.  

Students have the opportunity to work with the text, which is a peculiar information resource for 
implementing its transformation in a format which allows its maximum disclosure with further 
opportunities for information searching. In the database built during the seminars publications of the 
digitalized issues of the periodical are filed: articles, official announcements and regulations of the local 
and state authorities, illustrative materials (photos, tables), advertisements, announcements/ 
notifications, etc. The information which is included is diverse – financial and economic, materials of 
historical and political nature, etc. Bibliographical descriptions are issued in accordance with the 
operative standard BDS 17264-91 “Analytical bibliographic description: Description of publications 
components in printed matter”.  

The goals of the students’ work are motivated by their aspirations for complete discovery of socio-
cultural and historic life thus facilitating the complete perception of the activities concerning the project, 
aiming at the establishment of conditions for popularization of the good practices and of stable 
environment to improve the operative interfacing of digital content preserved by regional and local 
institutions. 

Bibliographical culture is in the focus of the effective educational development and students’ perfection 
as a skills developing factor, important for the future specialists and their upcoming development and 
career advancement. In a rising number of curricula and syllabuses, the goal of the training in the 
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different subjects is defined in a way that determines the competency to include the abilities which 
respond to the complex necessities by obtaining and mobilizing the psychosocial resources (including 
skills and attitudes) in a certain context. Generally, these essential skills are defined as a result of the 
learning process and are a part of the conceptual change guided by the approaches based on the 
content and competences at the end of the training [3]. 

Thus, in unison with the European practices, as a component of the students’ training in the discipline 
of Bibliography, effective educational methods are realized. Through traditional forms of teaching and 
the use of ICT, the results of the research project “Innovative models of research and socialization of 
literary and documentary cultural heritage of the Strandzha region”, are integrated into the educational 
process. Students have the opportunity to work with digitalized resources, covering the literary heritage 
and to create a database for improving and enriching the information values of these resources. 

In the process of fulfilling the Project a survey research is conducted, which is connected to the 
opportunity the students from the specialties of Library and Information Management, Archival and 
Documentary Studies and Library and Information Sciences and Knowledge Management, to work with 
the Trakiya newspaper during their seminars in the academic discipline of Bibliography and create 
bibliographic rubrics where to represent its subject content.  

The produced results show, on the one hand, the necessity of comprising more innovative approaches 
in the educational process, and, on the other hand, the efficiency of the methodology “learning by doing” 
as well as the interest which the students take in the activities and components of the different projects 
in which ULSIT participates. The above confirms the necessity of updating the academic syllabuses and 
adapting the teaching methodology to the students’ needs. The research results give a clear view of the 
current condition of the taught disciplines and indicate the working methods for teaching improvement 
through promoting the interactive forms of education.  

Contemporary information and communication technologies, education and science have been closely 
related for the last few decades. As a result of their successful symbiosis, a number of innovative forms 
and methods of learning, assessment and teaching have emerged, actively using the new opportunities 
provided by contemporary technological solutions [9]. 

5 CONCLUSIONS 
In conclusion, it can be generalized that ULSIT is an educational and science institution, which strives 
to implement and ensure a better way of teaching and learning through the media of new technologies. 
By practical realization and visualization of essential key competences needed, the students assimilate 
and solidly master the taught theoretical material. The role of new technologies in this process is to 
ensure a variety of methods and means to assist in the educational process and to be organized in a 
way which takes in consideration the individual needs of the students and thus allowing them to gain 
important competencies needed for the development of economy “based on knowledge”. The presented 
example from the discipline of Bibliography, represents the profile of an innovative approach in 
organizing the students’ training at ULSIT. The realization of the idea for implicating the results of the 
project “Innovative models of research and socialization of literary and documentary cultural heritage of 
the Strandzha region” into the seminars with the students, is a result of conscious responsibility towards 
the new generation of specialists. A generation, which enters science, and which in order to acquire the 
desired skills, must know how to systematize the gained knowledge. 

The inclusion of students from the specialties, preparing library and archival specialists in the activities 
related to the implementation of the project and the creation of opportunities for related practical training, 
can be used to systematize the theoretical knowledge of students and promote the application of 
information and communication technologies in the process of socialization of the cultural and historical 
heritage. 
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PARAPHRASING 
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Abstract 
The study focuses on the paraphrasing strategies employed by L2 students when writing a summary of 
a fragment of a research paper. The data is drawn from a qualitative analysis of texts produced by first-
year second-language Ph.D. students (n = 69) of a technical university, and a quantitative analysis of 
the students’ opinion of the task and the strategies they employed to do the writing assignment. The 
qualitative analysis involved identifying instances of paraphrasing and classifying them in terms of the 
quality of paraphrase and transformations used by the students in paraphrases. The qualitative analysis 
of student-generated texts allowed identifying weaknesses in students’ paraphrases including the 
overrepresentation of lexico-semantic transformations, underrepresentation of substantially revised 
texts, and misinterpretation of the original meaning. The results of the survey showed that most of the 
students found the task quite challenging as they had to find other ways of expressing the same idea 
without copying phrases from the source text. The study contributes to the current knowledge of 
paraphrase use in academic writing and offers insights into scientific writing pedagogy. 

Keywords: paraphrasing, scientific writing, second language writing, summary, misinterpretation. 

1 INTRODUCTION  
Paraphrasing is generally considered to be an essential skill for academic writing development, and it is 
reported to fulfil essential rhetorical functions in a wide range of academic genres [1]. It has also been 
argued that teaching paraphrase can help students avoid copying from source texts and thus avoid 
plagiarism. This is especially relevant for a technical university, where research writers are expected to 
produce numerous scientific texts. Many students have a hard time understanding textual borrowing 
strategies because the skill of paraphrasing involves complex cognitive and linguistic skills [2], 
depending on second-language students’ capability in analytic reading, knowledge of the content of the 
source text, the disciplinary conventions of research writing and citing [3], as well as lexical, grammatical, 
and structural means of representing the source text content in their own words [4].  

Several studies have explored how paraphrasing is used in second language writing. Keck [5] proposed 
a very useful methodology for classifying paraphrases and demonstrated that second-language 
students rely a lot on superficial paraphrases. These findings were confirmed in some more recent 
studies [3, 4]. Among the strategies most widely employed by second-language students were to replace 
words with synonyms, add additional words, and delete elements in borrowed word strings [6]. L2 
students’ preference for superficial paraphrasing is often explained by their lack of confidence in putting 
the words in the source text differently [7, 8]. Further investigation is clearly needed to better understand 
the challenges that L2 students face while paraphrasing scientific texts. In this article we discuss our 
qualitative study of 69 scientific texts produced by Ph.D. students during a postgraduate L2 academic 
writing course at a technical university in Russia. 

2 METHODOLOGY 
The present study focuses on the paraphrasing strategies employed by first-year second-language 
Ph.D. students of a Russian technical university when completing a writing assignment. The students 
were given a task to write a summary (150-200 words) of an introduction to an authentic scientific paper 
(374 words) during 45 minutes. The paper used as a source text for paraphrasing was written by native 
English speakers and was published in a highly ranked scientific journal of Quartile 1 (Q1) [9]. 69 
students enrolled in Ph.D. programs in Theoretical Physics, Nuclear Physics, Information Security, and 
Computer Science in 2020 participated in the study. All of them are non-native English speakers and 
have different levels of English-language proficiency. The writing assignment was given at the beginning 
of the second semester, after 13 classes devoted to the style, vocabulary, and grammar used in scientific 
writing in English.  
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The study comprised three stages. In the first stage, we aimed to identify instances of paraphrasing and 
classify them in terms of the quality of paraphrase. Following Keck’s methodology [5], we classified the 
words in the students’ summaries into general links, paraphrases, and exact copies. General links were, 
first of all, words that are quite often (more than 5 times) found in the original text, without which it 
seemed difficult to convey its main idea, and their lexico-grammatic forms, e.g. “learn”/“learner”/ 
“learning”, “school”/“schools”, “teacher”/“teaching” etc. General links also comprised special terms such 
as “digital technologies”, “multilingual”, “multimodal” etc. By paraphrases we understood words and 
groups of words (including whole sentences) that were either completely absent in the original text, but 
interpreted its content, or represented a lexical, grammatical, or structural transformation of words and 
sentences of the original text. Exact copies were groups of two or more words, completely borrowed 
from the original text and which could not be classified as general words. We took special account of in-
text citations, which are widely used in scientific writing to refer to the sources from which words or 
fragments have been borrowed. In-text citations were treated separately from the rest of the categories.  

Having identified unique links (or word strings that can be found in only one place in the source text), 
we were able to further divide paraphrases from student-generated summaries into near copies, 
minimally revised texts, moderately revised texts, and substantially revised texts [1, 5]. Taking into 
consideration the specificity of L2 scientific writing, we paid special attention to misinterpretations, when 
some new information was added to the source text or the overall meaning was changed. Their 
appearance in the text is caused by students’ incorrect interpretation of the ideas expressed in the 
original text.  

In the second stage, we looked at the types of transformations used by students in paraphrases: lexico-
semantic, grammatical, or structural. Lexico-semantic transformations were represented by synonymic 
substitution, metaphoric substitution, semantic implication, opposition, generalization, numerical 
equivalence. Grammatical transformations comprised various part-of-speech substitutions (noun/ 
pronoun, noun/verb, noun/adjective, gerund/infinitive, noun/gerund, verb/adverb, adjective/adverb, 
noun/adverb, verb/adjective), compounding/decomposition, change of voice, change of person, change 
of aspect, change of tense, negation, function word variation. Structural transformations were mainly 
represented by the change of order, addition, and deletion. However, it was not always possible to 
unambiguously differentiate between the types of transformations, combined transformations were 
frequently obtained.  

Finally, a survey was conducted to analyze the students’ opinion of the task and the strategies employed 
while doing the writing assignment. The Ph.D. students were asked the following questions: (1) How 
difficult was the task for you?; (2) What did you find most difficult?; (3) What methods of paraphrasing 
did you use: structural transformations, lexico-semantic transformations, or grammatical 
transformations? For questions 2 and 3 the students could choose from different options and give more 
than one answer. In response to question 2 the students could choose from the following options: “to 
understand the original text”, “to render the main ideas of the original text in your own words”, “not to 
copy phrases from the original text”, “to find suitable lexical constructions”, “to find suitable grammatical 
constructions”, “to transform the structure of the original text”. To measure the students’ answers to 
question 1, we made use of a Likert scale, with the variants “very easy”, “easy”, “neutral”, “difficult”, “very 
difficult”.  

3 RESULTS 

3.1 Qualitative textual analysis  
The qualitative textual analysis of summaries revealed the average distribution of words within student-
generated texts. Figure 1 below illustrates the proportions of general links, exact copies, words in 
paraphrase, and in-text citations in students’ texts. The percentages of exact copies and words in 
paraphrase are practically the same, 41% and 47% respectively. However, the share of 41% is 
unexpectedly high for exact copies in the writing assignment where the students were supposed to avoid 
unjustified borrowing from the source text. This means that almost half of the texts generally produced 
by the Ph.D. students were borrowed without any transformations.  
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Figure 1. Average distribution of words within a text. 

Figure 2 demonstrates the proportions of near copies, minimally revised texts, moderately revised texts, 
and substantially revised texts following Keck’s taxonomy of paraphrases [5]. As seen from the figure, 
the most widely used categories in students’ summaries are minimally and moderately revised texts, 
which amount to 31% and 36% respectively. Our findings show slight disagreement with the results 
described in some other studies of L2 students’ paraphrases. For example, L2 students of an Indonesian 
college most commonly produced near copies and minimally revised paraphrases [4]. It should be 
emphasized, however, that 17% of substantially revised paraphrases in the students’ summaries belong 
to students with an initially higher level of English-language proficiency.  

In addition, in 3% of students’ summaries, the original idea of the source text was misinterpreted. One 
of the reasons for misinterpreting the original text was the inappropriate choice of a synonym for a word 
or phrase in the original text. At times, it was obvious that some students misunderstood the meaning 
of some terminological units. Thus, in one of the students’ summaries the phrase “schools across the 
United States are rapidly integrating digital technologies” was changed to “there is a global process of 
transition of the working and educational system to the remote mode”. Misinterpretations were not 
originally included in Keck’s taxonomy [5]; however, we believe this category should be given special 
attention in L2 writing pedagogy.  

 
Figure 2. Evaluation of paraphrased texts. 

Figure 3 shows the share of three types of transformations in paraphrased texts, namely: lexico-
semantic, grammatical, and structural transformations. It is apparent that the most commonly employed 
transformations are lexico-semantic, their average number amounts to 52%. The most widely used 
lexico-semantic strategy is found to be a synonymic replacement, which is in good agreement with other 
studies of the use of paraphrasing strategies in L2 writing [4, 6]. Among the most frequently used 
structural transformations is the change of order, for instance, when the final part of the sentence is 
moved to the beginning or vice versa. Besides, in terms of grammar, L2 Ph.D. students most frequently 
change the voice of verbs and substitute various parts of speech (most commonly verb/noun, 
adjective/adverb).  
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Figure 3. Average number of transformations by type. 

All in all, the qualitative analysis of student-generated texts allowed identifying weaknesses in students’ 
paraphrases including the overrepresentation of lexico-semantic transformations, underrepresentation 
of substantially revised texts, and misinterpretation of the original meaning.  

3.2 Students’ survey  
The results of the survey show that most of the students found the task quite challenging, as the highest 
proportion (53,6%) of the answers to the first question (“How difficult was the task for you?”) was 
“difficult”. Yet, 40,6% chose the answer “neutral”, and such a disparity can be explained by students’ 
heterogeneity in terms of their L2 proficiency. The answers to the second question (“What did you find 
most difficult?”) are distributed as follows: “to understand the original text” (26,1%), “to render the main 
ideas of the original text in your own words” (33,3%), “not to copy phrases from the original text” (60,9%), 
“to find suitable lexical constructions” (59,4%), “to find suitable grammatical constructions” (47,8%), “to 
transform the structure of the original text” (43,5%). These findings reveal that the students found the 
task difficult because they had to find other ways of expressing the same idea without copying phrases 
directly from the source text. The second popular answer was concerning the ability to find a suitable 
lexical substitution. This is a little surprising because lexico-semantic transformations are the most 
frequently used transformation type. Moreover, it is even more surprising to see that the most popular 
answer to the third question (“What methods of paraphrasing did you use?”) was structural 
transformations (81,2%). These answers suggest that the students are not fully aware of the strategies 
they employ and need more instruction and practice. 

3.3 Pedagogical implications  
The findings of the qualitative and quantitative study described in the sections above set us thinking on 
how to apply these results in teaching practice. Considering the challenges identified in the study and 
the different levels of L2 proficiency on entering the Ph.D. program, the following suggestions can be 
made. Firstly, in order to develop students’ better understanding of textual borrowing and paraphrasing 
strategies, it is necessary to undertake extensive writing practice as early as possible, preferably in the 
first years of undergraduate studies. Secondly, apart from practicing more in their writing, students 
should be encouraged to spend more time to extensively read scientific texts. It is common knowledge 
that good writing starts with good reading. Reading scientific texts will increase their awareness of the 
style and the language of academic papers, the rhetorical strategies employed by the authors, and 
develop reading comprehension skills. Thirdly, the knowledge of basic grammar and vocabulary specific 
for academic writing should be enhanced by the awareness of effective paraphrasing techniques.  

4 CONCLUSIONS 
Paraphrasing is one of the most essential and complex skills in scientific writing. It is therefore critically 
important to investigate whether students understand how to borrow from sources texts and express the 
ideas stated in the original text in other words without committing plagiarism and misinterpretation. The 
qualitative study of paraphrase strategies employed in L2 student-generated texts and the quantitative 
analysis of the students’ answers to the survey allowed identifying weaknesses in students’ 
paraphrases, which are primarily caused by the lack of knowledge and practice in the use of 

52%

24%

24%

Average	number	of
lexico-semantic
transformations

Average	number	of
grammatical
transformations

Average	number	of
structural
transformations

4980



 

 

paraphrasing techniques. The study contributes to the current knowledge of paraphrase use in academic 
writing and offers insights into scientific writing pedagogy. 
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Abstract 
Current trends in the preservation and protection of literary heritage necessitate more initiatives and 
stimulate socio-cultural continuity between different generations. Over the last decade, Europe and the 
world have been very active in the restoration, conservation and digitization of documents from different 
historical periods, which are an important part of written culture and collective human memory. In 
addition to the Europeana platform, which brings together digitized images of objects reflecting various 
aspects of Europe's cultural heritage and provides access to millions of materials provided by libraries, 
archives, museums, galleries and other cultural institutions, many European countries are developing 
projects within memory institutions, whose main purpose is to preserve rare and valuable documents 
that contribute to the cultural image of Europe. One of these projects is the University of Library Studies 
and Information Technologies - Sofia, Bulgaria, which is entitled "Innovative model for research and 
socialization of Strandzha literary and documentary cultural heritage", whose main goal is through 
systematic and targeted research, identification and research of the important literary monuments to 
create and test an innovative model for research of the literary-documentary heritage. Based on this 
model, innovative approaches are created for documenting, preserving, protecting, accessing and 
promoting the rich literary heritage of one of the strategically important regions - the Strandzha region, 
which is part of the European Southeast region. 

This report presents examples and good practices in the digitalization of literary heritage, which have 
been implemented in the research process of the project and have been successfully tested in the 
educational process and in particular in the practical training of students in Bachelor's degree 
programmes at ULSIT. A significant part of them are the digitized four issues of the Trakia newspaper 
from the period 1923-1926. The digitalization of these samples of journalistic work provides easy and 
fast access of students, doctoral students, young scientists and specialists to an extremely important 
representative of periodicals from a nearly 100-year historical period. Thanks to the information and 
knowledge contained in the literary and documentary heritage and their processing, today researchers 
can quickly and easily carry out research to generate new and valuable knowledge about humanity. 

Keywords: Digitization, Cultural Heritage, Information Sources. 

1 INTRODUCTION  
A characteristic phenomenon in our contemporary life is the globalization and internationalization of the 
economy, science and culture. Science, high technologies and innovations have a leading role in the 
provision of the economic growth and stable development of societies and nations. The Concept of the 
Organization for Economic Co-operation and Development points out that knowledge, in all its forms 
and shapes, has a leading role in the economic progress. Non-material investments are increasing 
astonishingly more rapidly than the material ones. The nations, who have at their disposal more 
knowledge, are more competitive [1]. 

Current trends in the preservation and protection of literary heritage necessitate more initiatives and 
stimulate socio-cultural continuity between different generations. Over the last decade, Europe and the 
world have been very active in the restoration, conservation and digitization of documents from different 
historical periods, which are an important part of written culture and collective human memory. In 
addition to the Europeana platform, which brings together digitized images of objects reflecting various 
aspects of Europe's cultural heritage and provides access to millions of materials provided by libraries, 
archives, museums, galleries and other cultural institutions, many European countries are developing 
projects within memory institutions, whose main purpose is to preserve rare and valuable documents 
that contribute to the cultural image of Europe. One of these projects is the University of Library Studies 
and Information Technologies - Sofia, Bulgaria, which is entitled "Innovative model for research and 
socialization of Strandzha literary and documentary cultural heritage", whose main goal is through 
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systematic and targeted research, identification and research of the important literary monuments to 
create and test an innovative model for research of the literary-documentary heritage [2], [3], [4], [5]. 
Based on this model, innovative approaches are created for documenting, preserving, protecting, 
accessing and promoting the rich literary heritage of one of the strategically important regions - the 
Strandzha region, which is part of the European Southeast region. 

2 METHODOLOGY 
This report presents examples and good practices in the digitalization of literary heritage, which have 
been implemented in the research process of the project and have been successfully tested in the 
educational process and in particular in the practical training of students in Bachelor's degree 
programmes at ULSIT. A significant part of them are the digitized four issues of the Trakia newspaper 
from the period 1923-1926. The digitalization of these samples of journalistic work provides easy and 
fast access of students, doctoral students, young scientists and specialists to an extremely important 
representative of periodicals from a nearly 100-year historical period. Thanks to the information and 
knowledge contained in the literary and documentary heritage and their processing, today researchers 
can quickly and easily carry out research to generate new and valuable knowledge about humanity. 

3 THE ACADEMIC DISCIPLINE OF INFORMATION SOURCES  
Information Sources is one of the obligatory disciplines in the students’ curriculum at ULSIT. The form 
of training may be described as traditional contact classes where the material is taught by direct contact 
of the lecturer with the students, along with practical tasks, regarding the processing and analysis of 
particular information sources. The discipline is part of the syllabus as an essential one and is studied 
by the students in the educational-qualification bachelor's degree since their first year at the university. 
It contributes to the development of information culture and recognition of the basic types and kinds of 
documents. Based on the knowledge gained in the discipline, students obtain theoretical and practical 
training in understanding of and working with the basic groups of information sources in both traditional 
and electronic format, learning about the peculiarities in their structure, content, formation, purpose and 
usage. 

The discipline is divided in two modules. The first module “Information sources” includes conceptual 
apparatus, classification scheme, analytical-synthetic processing, periodic and non-periodic sources – 
contains the basic terminology and definitions, groups of documents, as well as detailed classification 
scheme of information sources. The core types of information processing, which contain the primary 
information sources, are discussed. Non-periodic and periodic sources are introduced. 

The training in Module 2 is targeted on the types of non-text information sources, types of special 
documents and non-published sources. Special attention is paid to the secondary information sources, 
which assist in the revelation of a rich variety of non-text information sources such as cartographic, 
music and graphic. Their varieties and specifics are introduced. Discussed in details are the special 
types of scientific and technical information documents – standards, patents, scientific and technical 
literature, etc. The object of the last two lectures of the module are the secondary information sources 
(referential and information) – the result of the relevant analytical-synthetic processing of the primary 
information sources. Their characteristic features and functions are revealed. 

The educational materials are taught by direct contact of the lecturer with the students, as the course of 
lectures is focused on the young people’s theoretical training of high quality. For better acquisition of the 
knowledge regarding the discipline the seminars assist, the written assignments as well as the self-
preparation of each student, which is tailored precisely to answer her/his individual knowledge, skills 
and views. The practical part of the students’ training includes extracurricular activities in the form of 
out-of-the-university seminars which provide students with the opportunity to meet prominent scientists, 
specialists and researchers in different educational, science and cultural institutions. Thus, the young 
people are introduced to the types of special documents and non-text information sources in real-life 
environment and gain experience, knowledge and inspiration from the specialists in the particular field. 
The control of the students’ knowledge is the final phase in their training in the discipline and is 
performed as an ongoing assessment along with an exam in the form of a test, and the final mark is 
calculated as the average of the ongoing assessment and the mark of the exam. 

In addition to the above mentioned, in 2016, the project “Innovative models for research and socializing 
of literary and documentation cultural heritage of the Strandzha region” was launched, which was 
successfully integrated into the students’ training at ULSIT. 
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The main objective of the project is through systematic and purposeful research, identification and 
examination of significant literary cultural values to create and approbate an innovative model of 
research in Bulgarian literary and documentation heritage, through which conditions for research, 
documenting, preservation, conservation, access and popularization of the rich literary and cultural 
heritage of the Strandzha region to be created. 

As one of the sub-goals of the project, the scientists’ team set the achievement of a wider application of 
the latest developments in information technologies to scientific and research activities and the 
identification and recording of the actual condition of the examined literary and documentation objects 
on the territory of Malko Tarnovo municipality. Besides, among the ambitious sub-goals of the team is 
the one, through the means and instruments of contemporary information and communication 
technologies, to popularize and socialize the literary and documentation cultural heritage from the 
Strandzha region, thus enriching the cultural memory of the mankind. Furthermore, an innovative model 
of research to be generated in regard to the research and socialization of the literary and documentation 
heritage of the Strandzha region, and this model is an educational, scientific and cultural product. 

So for all these goals to be achieved, an interdisciplinary approach will be used in conducting scientific 
examinations in the field and will include the following: field work, analytical examination, content 
analysis, identification, management and preservation of the cultural heritage, as well as the use of 
multidisciplinary scientific and educational approach to the identification and preservation of cultural 
objects of national and European significance, thus unleashing the explorative potential in the young 
scientists, doctoral students, postdoctoral scholars and students participating in the project. 

In reference to the goals and tasks set in the project, during the academic years 2019/2020 and 
2020/2021, in the syllabus of the discipline of Information sources the students in Educational-
qualification bachelor's and master's degrees, participated in seminars in regard with the wide spreading 
of part of the results of the project and their successful approbation in the educational process. The goal 
was to introduce students to the objects and components of the literary and documentation heritage 
from the Strandzha region as well as stage-by-stage work with digitalized copies of specific objects of 
the cultural heritage from Strandzha region. In fact, during their seminars, students were given a unique 
opportunity to work with the created digitalized copies of the discovered, restored and digitalized 
documents concerning the project. 

Due to the hard work on the project, significant archival documents were discovered, documented, 
digitalized and put into scientific circulation, related to the historical, cultural and economic development 
of the Strandzha region. This territory has inherited the cultural infiltration and interaction of different 
ethnical, religious and cultural communities and is the centre of important events which influence 
considerably the formation of history and culture of different nationalities. As a result, the objects and 
items with cultural value, what the samples of the literary and documentation heritage from the region 
of Strandzha are, attract the interest of many and various natonalities and international institutions. 
Realizing the significance of these documents, the project team succeeded in the range of the project 
research to organize in close collaboration with the administrative, educational, scientific and cultural 
institutions in the area of Malko Tarnovo municipality, Burgas region, a number of scientific 
examinations, and to record and digitalize interesting and important documents of the literary and 
documentation heritage. Among them are photos, letters, postcards, information about places, people 
and events, family trees and other items attesting the character of the local people and the level of their 
prominent, for that time, information culture and engagement. Undoubtedly, of great interest are the four 
paper bodies containing the trend of the astonishing Trakiya newspaper. Indicative of the times it was 
published (the 1930s), this newspaper is an illustrative example of the freedom of speech, which 
nowadays is one of the key topics, about the policies of the Ottoman Empire, the Great Powers and 
Bulgaria during that period, about the aspiration towards knowledge and education of the Bulgarian 
people, about the political and spiritual freedom. Due to the restoration, conservation and digitalization 
of Trakiya newspaper, the contemporary, as well as the next, generations will be able to reconstruct the 
past and build the foundations of the future. 

Including these documents as a component of the students’ practical training, contributes to:  

• Developing culture for working with documentation; 
• Popularization of the literary and documentation heritage of the Strandzha region; 

• Developing methodological approach for examination and socialization of personal archives and 
libraries. 
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Digitalization of literary and documentation evidence, scientific examinations and in-the-field research 
can be used for systematizing the students’ theoretical knowledge and for encouraging the use of 
information and communication technologies in the process of socializing cultural and historical heritage.   

4 CONCLUSIONS 
In the contemporary information society, the institutions of memory, undoubtedly, have a leading role in 
the preservation, conservation and popularization of the memory and the material evidence of the past. 
We are witnesses of the development of ICT, their role as an upholder of the true information, 
undoubtedly will win recognition and will expand. However, due to the activities undertaken during the 
last decade in Bulgaria, and not only here, in regard to different projects and the integration of the results, 
and in particular, in the training of the specialists in archival and documentary Studies, library 
management, library studies and bibliography, and cultural heritage, ULSIT educates specialists, who 
are flexible and are easily adapting to the developing technologies and are inclined to use them 
adequately in their work [6]. 

From educational point of view, the scientific research shows that to be successful the training of young 
people, there must be implemented and used information and communication technologies. The most 
important is the human factor, namely, the availability of highly educated and technically competent 
teachers, who skillfully combine theory and practice, thus motivating and stimulating the students to 
conduct scientific research and develop their potential abilities and talents for the future. 

In regard to the scientific point of view, carrying out projects such as “Innovative models for research 
and socializing of literary and documentation cultural heritage of the Strandzha region” contributes 
greatly to the preservation and conservation of the cultural heritage for the future generations. The 
results of the project provide free and unlimited access to the knowledge and information fund of literary 
and documentation heritage, due to which the intellectual capacity in scientists and specialists in the 
different fields of science increases. Part of the positive sides may be considered the tangible fixed 
assets purchased on behalf of the project, and owing to which the research work is much faster, easier 
and efficient. In that way, the scientists, researchers and students answer all the requirements and 
priorities included in the official documents of the European Union, UNESCO, UN and other global 
organizations, dealing with preservation and popularization of the cultural heritage. 
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Abstract 
The global turn towards digital technologies is extremely relevant for the contemporary society. Various 
research results coming from Russian scientists and from overseas specialists show that digitalization 
influences every human activity sphere including daily life, professional activities and communications. 
The global orientation towards digital technologies in modern educational institutions leads us to believe 
that the set of skills and abilities actually required from university graduates has changed. Therefore, 
the officially recognized acquired skill sets are expected to be altered accordingly. In the current 
epidemiological circumstances, every higher education institution that keeps up with the global 
tendencies needs to provide remote education with a minimal risk of quality loss. They also have to 
organize remote project-oriented events. Such project-oriented activities in RUDN University and 
Moscow State Linguistic University (MSLU) are aimed at general culture, professional and social skill 
development in students. This approach is known here as the “Project Node” because it facilitates 
interaction between the structural elements of the scientific and educational institutions in the 
abovementioned universities as well as does its primary job, that is, develops relevant skills in students. 
This article deals with such cases where RUDN University and MSLU — some of the largest educational 
institutions in Russia — have conducted such project-oriented events in this new digital format during 
the global epidemic period. 

Keywords: RUDN, MSLU, IMLICaM, project node, project activities, education, rankings, QS SFS, 
student science. 

1 INTRODUCTION  
Digitalization is considered to be a result of the general globalization process. The contemporary human 
society has already digitalized various spaces such as museums, exhibitions, books and libraries, etc.  
3D technologies allow one to create models of the new reality and to become the direct participants of 
various events. Information technologies let us view many works of art at various angles, etc.  In this 
article we wish to address the influence of globalization processes in general, and the involuntary total 
digitalization during the pandemic in particular, on the sphere of humanities, mainly education and 
project activities.   

It should be noted that digital transformations have a positive impact on technical science, whereas 
humanities are suffering some negative influence and enjoying some positive influence at the same 
time. In particular, we are bound to note the new reality of foreign language learning in the pandemic 
era, the complex technology used to organize simultaneous as well as consecutive translation in remote 
events, etc. The special traits of humanities imply that interpretative techniques are to be employed 
which support various viewpoints and pluralism in theories.   

The ability to interpret processes, phenomena and events results in new content which, on the one side, 
describes the benefits of digital transformations in utilitarian or instrumental viewpoints. On the other 
hand, it describes the drawbacks of information technologies which can lead to negative social results.   

As the pandemic began, universities had to change for a totally remote mode, including not only the 
educational process itself but project activities as well. The immediate necessity arose to bring about all 
the projects and events that had been planned before while retaining the requested number of 
participants and staying within the objectives of the program.  In order to properly establish and conduct 
this process, the understanding that virtual environments are developing in various directions, became 
one of the primary requirements.   
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We believe it is valuable to elaborate on the possibilities of the virtual environment which allows to 
address socially relevant problems and also to retain university functions in their traditional 
understanding: 

• information and educational resources have to be made available to various target audience, 
ethnic social groups and persons with disabilities; 

• improving the cultural level and social development in connection with searching and mastering 
cultural and historical heritage information in various knowledge spheres; 

• establishing social and cultural interoperation in professional communities; 
• organizing and implementing various events on the required level in the new reality while using 

state-of-the-art technologies. 

2 METHODOLOGY 
In order to master a communicative and discursive space, one has to determine the social and cultural 
parameters of the target audiences, find out the key target of the message sender and the 
communications channel which is used to deliver the information.  In terms of pragmatism, 
communication has three phases. The first phase is reaching out to one's communication partner. The 
second phase is interaction, it being professional or otherwise; The third phase consists in terminating 
the communication.    

In terms of language, this is reflected in choosing adequate linguistic and non-linguistic means which 
are necessary to establish a successfully communication act.  When the contact has just begun, clichés 
and standard politeness phrases are usually preferred. In professional communications, special words 
and terminology systems become necessary. And when the communication act is coming to its end, 
again, a limited set of etiquette phrases is used.  

Social digitalization leads to a review of those sets of linguistic and non-linguistic means, as well as it 
means that one has to use visualization means intensively. The traditional text to image ratio where 
images support the verbal part in virtual environments, has to change: we can witness a shift towards 
images and visualization. Linguistic signs are being replaced with emoticons, pictographic signs, 
gestures, etc., which causes text to take a second place. However, we can see the following regarding 
the three communication phases: linguistic means are being "collapsed" in the first and in the last phases 
of communication. The second phase retains its verbal part and is traditionally supported by visualization 
means. It follows that professional interactions in virtual environments requires a verbal form of 
communication.   

Social digitalization implies multi-level mastering of communication and discourse environments with 
sociocultural relevance and individual recipient profiles.  We consider it appropriate to represent content 
intended for culture and science education in three levels: 

- intended for broad masses; 
- intended for people who are interested in their intellectual and personal growth; 
- intended for specialists who seek professional development. 

This multi-level format forms the basis for a barrier-less environment which is based on intellectual 
processing of information resulting from sustained personal development in discourse virtual 
environments.  The speed of content mastering depends on individual social and linguistic parameters 
of every member of such communicative and discourse interaction.   

In real life communications, representatives of various linguistic cultures take part.  While communication 
is going on, linguistic codes are being switched, the number of languages being used is also switched, 
and it depends heavily on social and linguistic parameters as well as social and cultural parameters of 
the participants in such communication.  It can be also done with translators' or interpreters' assistance 
which is typical for institutional area communications.  

Social digitalization implies creating conditions which enable barrier-less interoperation between 
representatives of various ethnic and social groups. First of all, this is connected with overcoming 
language barriers, that is, sharing one common language of communication which is then called lingua 
franca. Using this tool obviously has some advantages and disadvantages including the following:  

4988



 

 

• an inevitable simplification of communication which results from the fact that the participants of 
such intercultural communications can have different levels at which they use or understand the 
language;  

• this means giving up heritage and minority languages which means that national and cultural 
identities are being blurred, and social tension is becoming higher which happens because social 
groups strive to maintain their regional or national belonging;  

• partnership relations may deteriorate because representatives of certain linguistic cultures gain 
dominating positions.    

The above mentioned drawbacks lead us to seeking some interoperation forms which allow to overcome 
the existing barriers. It is primarily important to develop some formats of social and cultural interoperation 
in professional environments, and project activities become the most valuable tool here.  

So, project activities become a basic tool which stimulates the development of barrier-less environment 
and the creation of socially digitalized environments. A high scale employment of project approaches is 
due to the following factors: 

• project activities are being used as a method in science education; 
• project activities are available in various linguistic cultures, and they allow to consolidate various 

ethnic and cultural communities along professional lines. 

• project activities relax social differences and eliminate gender perspectives; 
• project activities help to create networking (inter-university, inter-regional and inter-institutional) 

cooperation while overcoming barriers including communication barriers, geographic barriers, 
religious, ethnic, gender and other barriers; 

• project activities stimulate interoperation between various linguistic cultures which are seeking 
collaborative solutions to socially valuable objectives.  

Due to this multifaceted approach to describing the functions of project activities, we prefer to call this model 
a "Project Node". In the pandemic era, project implementation with digital tools has become necessary. Now 
we will review some key projects of RUDN University and Moscow State Linguistic University which these 
universities were required to implement in remote formats in the years 2020 and 2021.  

3 RESULTS 

3.1 A Round table at the 9th Supercomputer Forum in Moscow State 
Linguistic University (MSLU) 

The 9th National Supercomputer Forum, both online and offline, featured a Round table devoted to the 
topic: "Interdisciplinary models of social and cultural processes in the era of global shift towards digital" 
[1]. Some participants of this Round table were young scientists of Moscow State Linguistic University, 
of MIET (National Research University of Electronic Technology), Diplomatic Academy of the Ministry 
of Foreign Affairs of the Russian Federation, RUDN University, Aylamazyan Program Systems Institute 
(part of the Russian Academy of Sciences). The Round table was convened by a collaboration of 
Moscow State Linguistic University, National Research University of Electronic Technology and 
Aylamazyan Program Systems Institute. In their contributions, the participants presented 
interdisciplinary problems of collaborative project work in the fields of linguistics, mathematics and 
computer sciences in view of intensive development of the supercomputer industry in Russia. The round 
table showed that this consortium became an effectively working project site which employs the 
mentorship institute which allows to reinforce networking among young scientists. 

3.2 An international conference of the Student Science Community, 
"Collegium Linguisticum - 2021" (MSLU) 

"Collegium Linguisticum – 2021" is an annual international conference of the local Student Science 
Community. This conference covers various topics in humanities, socially valuable practices, digital 
technologies, teaching and science mentoring problems. Twenty panels of the conference and a round 
table were active in a mixed online-offline format. The following problems were taken up: relevant issues 
in teaching and educational psychology, social and political studies, linguistic issues: theoretical and 
practical aspects, translation as such and translation studies, interdisciplinary linguistic research, 
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linguistic and culture studies aspects in linguistic phenomena, intercultural communication and non-
verbal forms of communication, communication practices in speech production, and security issues in 
the information era society [2]. 

3.3 The Hero Professors of Moscow State Linguistic University Project (MSLU) 
Within the 2nd Russian Nationwide Festival of Youth Patriotic and Social Projects, "Live History", 
Moscow State Linguistic University was represented by its project called "Hero Professors of Moscow 
State Linguistic University" [3]. The purpose of the project was to teach the history of Moscow State 
Linguistic University to Moscow residents, visitors and students. The project also covered the topic of 
architecture artifacts in its history exhibition center. This project is a three-dimensional tour of Moscow 
State Linguistic University history exhibition center which was developed by a creative group of a youth 
project which created Virtual Tours, University Virtual Tour (UVT). The UVT team plans to continue 
developing projects for Moscow State Linguistic University history virtual views where it uses three-
dimensional modeling technologies. 

3.4 The 1st Russian Nationwide Practical Scientific Conference for Young 
Orientalists "Oriental Kaleidoscope" (RUDN University) 

This conference was held on the Microsoft Teams platform. The guests and participants of the first 
Oriental conference in the history of RUDN University Faculty of Philology were bachelors, masters and 
postgraduate students of RUDN University, Moscow State University, Russian Presidential Academy of 
National Economy and Public Administration, Moscow State Linguistic University, Moscow State 
University of Education, Linguistics University of Nizhny Novgorod. The first panel featured innovative 
contributions regarding politics, cultural studies, economics, information technologies and production 
facilities in China, South Korea and Japan. The second panel also brought up various topics, including 
the first steps in the linguistic tradition; Classical Greek and Latin language roles in the Middle East and 
in the Far East; and some problems of modern languages in these countries.  

3.5 Students Science and Research Activity Committee School (RUDN 
University) 

Students Science and Research Activity Committee School is an event which is primarily targeted at the 
first and second year students and is intended to engage them in scientific life. The Students Science 
and Research Activity Committee School is held annually by every faculty. Before this event, a mentor 
speaker is elected who can suggest relevant topics for students with all training specializations. In the 
year 2020, the most successful events with over 400 attendants were a Faculty of Philology lecture and 
a master class within the Students Science and Research Activity Committee School. Specially for this, 
a relevant topic was selected. Those were a lecture titled "The scientific style of the modern Russian 
language and its standard" and a master class titled "How to write an Introduction for a term paper and 
for a graduation paper". The event was in a completely remote format, on the Microsoft Teams platform.  

3.6 QS Subject Focus Summit “Languages and Migration in a Globalized 
World” (RUDN University) 

One of the largest scientific and educational events in Russia in 2020 was the QS Subject Focus Summit 
titled “Languages and Migration in a Globalized World” [4]. The Institute of Modern Languages, 
Intercultural Communication and Migration (IMLICaM) specialists in collaboration with the QS 
(Quacquarelli Symonds) ranking agency experts spent over half a year in preparations for this event. 
This summit convened over 300 leading linguistics experts from all over the world as well as university 
managers, academics and other renowned specialists. The key speakers were leading experts from 
Australia, France, the U.S., Japan, Germany, Italy, Qatar, Oman, Algeria, Finland, China, Mexico, the 
U.K., Spain and Russia. Among them were the world famous Tatyana Chernigovskaya, Jean-
Marc Dewaele, István Kecskés, Anna Wierzbicka, Alain Dominique Viaut, Laura Alba-Juez and others. 
The summit program consisted of the following tracks: 

1 Modern Linguistics: Challenges and Responses 
o Interdisciplinarity in modern linguistic studies  
o Comparative studies of languages and cultures 
o Linguistics and artificial intelligence 
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2 Communication, Identity, Minority and Migration   
o Intercultural and cross-cultural communication  
o Migration and lingua-cultural identity  
o Dynamics of languages in minority situations 

3 Language and Culture Teaching and Learning 
o Barrier-free education environment (inclusive education, migrants, digital education) 
o Language for special purposes  
o COVID-19 as a new challenge for education  

This event was held on a specially developed virtual platform which can show all RUDN University 
buildings’ interior. Some unique technical options allowed one to switch between tracks running in 
parallel, and the audience could communicate in special virtual chat rooms. It should be specially noted 
that this event received the best grade in late 2020 in the QS internal event rating.  

4 CONCLUSIONS 
This article was prompted by the unexpected and forced change for remote digital formats in the 
pandemic era which happened to universities. The global shift towards digital needs a review of all 
human activity forms. It also means that one has to rethink communication, professional and social 
activities. The change for digital technologies results in a revision of value systems and orientations 
which therefore has a substantial impact on the everyday life. Whereas so far, educational and project 
activities used to touch upon the digital reality only occasionally, today the focus has changed: only a 
limited number of people can attend any given event in person while the majority may only use remote 
connections. Under these circumstances it was essential to retain the necessary quality of activities and 
to continue proper work in the new situation.  
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EFFECTIVE APPROACHES FOR INVESTIGATION AND STORAGE 
OF FAMILY MEMORY 

D. Stoyanova, R. Yotova, E. Savova, S. Eftimova 
University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
The literary and documentary heritage is one of the invaluable treasures of mankind thanks to which 
many important, in their meaning and purpose, processes influencing the formation of the culture, history 
and identity of different peoples are positively stimulated. The study and documentation of family 
patterns supports the process of preserving and promoting the achievements in various fields of human 
development not only of individuals but also of entire nations. 

Following the scientifically established methods for research and documentation of family memory, in 
recent years there has been an interesting trend towards the application of new approaches, as a result 
of which new knowledge is generated about different ethnic groups and peoples. The report presents 
some of the effective modern approaches to the search and accumulation of information from 
documentary sources in conducting field research, outlining the role of scientists and researchers in the 
process of generating new knowledge about ancestral memory. 

The results of the research project of the University of Library Studies and Information Technologies 
strongly confirm that each generation uses and applies specific to its time of intellectual and 
technological development approaches. Based on this, the report presents the understanding of the 
place, time and role of the individual in specific historical processes that have affected the formation and 
development of objects and elements of tangible and intangible cultural heritage. 

Keywords: Family memory, research, heritage, knowledge, approaches. 

1 INTRODUCTION  
Some stories emerge from a discovered by chance pristine archival fund, others were written for years 
accompanied by meticulous research in repositories and libraries. However, there are also stories that 
seem to take shape on their own over decades. Initially we do not know about their existence, the 
individual parts do not tell us anything about the whole. Only the last detail gives shape to the overall 
picture, unlocks the consciousness, and helps us see the hidden meaning. 

Information and family memory are fundamentals of essential value for the individual and the society.  
We must keep our ancestral memory alive to pass down traditions from generation to generation. It is 
important for our national identity because no matter how different the traditions in the different regions 
of Bulgaria are, what unites us is the common historical past and kinship ties. Philosophical views on 
the topic of a person's birthplace maintain that a person always feels better at home, because his family 
and homeland bring awareness of his own identity and provide security for the future. This awareness 
is rooted in the feeling of cultural unity in terms of language, history, religion, etc., giving rise to the 
national self-awareness. [1] 

Knowledge accumulates with books and with everything written down. And in this regard, the book 
occupies a special place in Bulgarian history and in national psychology. Perhaps because one book – 
Istorija Slavjanobolgarskaja ( A Slavic Bulgarian History Book) by Paisii Hilendarski - sowed the seeds 
of the Bulgarian Revival, which bore generous fruit under the care and devotedness of an array of 
national awakeners and apostles. The Bulgarian people have always regarded the book as a weapon - 
the last and indestructible weapon, which invariably lends a helping hand when the sword is broken, the 
spear crushed, or the warriors defeated. Our spiritual and intellectual leaders have always paid homage 
to the book and literature as the last means of salvation. Thus, a new national strategy emerged, 
successfully defined by historical science as "cultural optimism".  A nation can have a vast land, 
innumerable riches, military power - and yet be so poor that it bequeaths nothing to the world history, 
nothing of value rich enough to contribute to the cultural treasury of the world, if it has not developed its 
spiritual culture, and above all its indigenous literature. 

Armed with books and literature, instructed by bold, honest and devoted spiritual and intellectual leaders 
at the end of the 19th and 20th centuries, a new path of spiritual growth, a new goal, a new momentum 
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unclosed before the Bulgarian culture, and the Bulgarian nation, respectively. Calling and reviving the 
past, a new future came to light, which set foot not on lost territories, but reached out to new spaces. 
The best of the country's cultural life in the next quarter of a century fits into this new spiritual direction. 
It is of no coincidence that the same cultural elite brought about a new national holiday in the Bulgarian 
calendar - November 1st, the Day of National Awakeners, which together with May 24, the Day of the 
Slavic Apostles, Bulgarian education and culture, and the Slavic script, measure the pulse of the nation’s 
spiritual life. 

It was introduced in the official calendar with a special "Law supplementing the law on national holidays 
and Sundays", adopted by the National Assembly on December 13, 1922. The law contains only one 
article, which decrees the establishment of the new holiday. In the years between the two World Wars, 
all official and unofficial holidays carry a vivid patriotic load and seek to emphasize the adoption of the 
Revival period values and ideals as a duty and obligation to all citizens, the state and the society. Along 
with the traditional Orthodox holidays and the most popular dates in the official calendar, such as March 
3rd - the Liberation of Bulgaria and May 24 - the Day of the Slavic Apostles Cyril and Methodius, a 
number of new non-official holidays, such as Book Day, Children's Day, Mother's Day, Paisii 
Hilendarski's Day and others  became popular. 

The official holiday calendar after September 9, 1944 was built on a radically opposite ideological basis. 
Along with the other official holidays, which were abolished for their bold national and patriotic 
implication, the Day of the People's Awakeners was also removed. Nearly five decades had to pass, 
until in 1992 this holiday was restored to the Bulgarian official holiday calendar. Today, the Day of the 
National Awakeners, which is also a Day of Bulgarian Science and Journalism, can achieve again its 
authentic inspirational role. An important part of the celebrations is performed by the University of Library 
Science and Information Technology (ULSIT), which in 2002 marked the beginning of the National 
Scientific Conference with international participation "Society of Knowledge and Humanism in the XXI 
Century", organized every year on the Day of the National Awakeners. 

2 METHODOLOGY 
This report presents several observations on the traditions related to ancestral memory in Bulgarian 
culture, its preservation and  the way it is kept and perceived by the modern Bulgarians. It focuses on 
the perception of ancestral memory as a certain amount of information stored not only physically but 
also through stories and memories of today's successors, acquired from stories and research of the 
past, and for this purpose some examples from the project "Innovative model for research and 
socialization of the Strandzha literary and documentary cultural heritage ” are also included. 

The aim of the report is to establish the role ancestral memory plays in Bulgaria today and whether 
modern society perceives it as an important part of modern identity and to what extent it is an element 
of the spiritual values of modern society. Since the custom of keeping family stories an memories in 
Bulgaria until the middle of the XIX century is transmitted mainly orally and very rarely in records,  
researchers today face the challenge of reflecting and preserving thousands of as-yet-unwritten stories 
and incorporating them into the historical memory of humanity. 

The results of the research project of the University of Library Studies and Information Technologies 
strongly confirm that each generation uses and applies specific to its time of intellectual and 
technological development approaches. Based on this, the report presents the understanding of the 
place, time and role of the individual in specific historical processes that have affected the formation and 
development of objects and elements of tangible and intangible cultural heritage. 

3 RESULTS 
Interest in genealogy is growing, both in Europe and around the world. In Bulgaria in recent years the 
number of studies, publications, as well as Internet sites and platforms that support the processes 
related to the preservation of family memory has increased. Family memory in Bulgarian tradition is 
supported mainly by specific stories about the origin and life of the families, but elements of the family 
history are also contained in other stories, e.g. connected to national heroes (eg Vasil Levski), in stories 
about the creation of villages and local places, in various records describing the life of Bulgarian people 
and their mutual existence with other ethnic groups. At first glance, it may seem that each story follows 
its specific theme and is predetermined by a pragmatic goal, but such oral records inevitably reveal rich 
material connected to family and local history, ethnic community and the sense of belonging. For 
example, local stories are usually intertwined with stories about families living in these territories, and 
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the ancestral legends can contain information about life of the community, as well as about the once 
glorious Bulgarian history [2], [3]. 

That is why today it is important to work more actively to research and store information related to 
ancestral memory, because it is that element of global human history that gives life to the past. Family 
memory, as Evgenia Mitseva emphasizes, can be considered not only from a family-historical point of 
view, but also as one of a family-morality [4]. 

According to Filip Filipov: "Lessons from the past show that people in Bulgaria are not interested enough 
in their history, so they have been misled many times." The reason, according to the historian, is simple 
- "a tree without a root can be easily manipulated." Information and family memory gives you 
irreplaceable foundations and you cannot be broken. The more you know about the past of your family, 
the stronger you become in the present and the future [5]. 

The memory of the personal family history is interwoven into the collective memory of the group, to 
which the individual is joined by virtue of a common historical and life destiny. This gives rise to the 
relationship between individual (autobiographical) and collective (historical) memory as one of the 
human community pillars based on shared memory [6]. 

Interviews, observation, visual research documentation, documentaries and written records are the 
sources  needed for the family memory to take form and be stored and transmitted for the generations,  
unveiling the family narratives and the exchanged knowledge for scientific analysis. Self-reflection in the 
handling of empirical material outlines three types of research perception: 

1 What is read in publications, travelogues, Internet blogs, highlights information which according 
to their authors is important to share. It is factual, emotional and value-oriented. 

2 Listening to oral stories during field studies provides an opportunity to gain much more detailed 
factual knowledge, but also to empathize emotional attitudes and shared impressions along with 
details beyond the written word, photographs and films. 

3 The observation study is the most comprehensive because of the opportunity to become part of 
the community, to experience everything that happens with the people and at the same time to 
observe them from aside and try to make sense of the course of events [7]. 

The project "Innovative model for research and socialization of Strandzha literary and documentary 
cultural heritage" is another opportunity to collect and promote local cultural heritage through personal, 
family and family-line histories, including by creating family trees, collecting and digitizing old photos , 
collecting and digitizing memories from / for old people, etc. which are able to change attitudes and have 
a stimulating effect on the local community. Compared to the processes of globalization, this will 
contribute to preserving the identity of the Bulgarian people. 

Developing a methodical approach for studying and socialization of unrecorded literary and photo 
collections and documents found in personal archives and libraries of people from Strandzha region 
were an important part in preserving Bulgarian ancestral and cultural memory. 

Realized activities were: 

• tracing and identification of literary and photo collections and documents from personal archives 
and collections; 

• recording, systematizing and digitizing of traced and identified collections; 

• promotion of systematized and digitized collections. 

The nature of activities consists in tracing and identifying unexplored and unrecorded to date literary 
and photo collections and documents, existing in the personal archives and libraries of the people of 
Strandzha region. The work program was aimed at organizing the bibliographic studies, at researching, 
recording, systematizing and digitizing that part of the Bulgarian cultural and historical heritage that has 
nor been studied in depth until now. 

As the final result of the project personal archives and collections of the local population were traced 
and studied. Their promotion will contribute not only to enhance the significance of past cultural heritage. 
It will also contribute for the preservation of living faith and rituality. These should not disappear, they 
should be revived and exhibited in the value system of the younger generation.  
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The designing of digital interactive archive that includes information and materials (photos, documents, 
texts) for important dates and events in the history of Bulgaria revealed new factual, historical and 
cultural information about the socio-political, economic and cultural life in the region. 

4 CONCLUSIONS 
A person’s memory of his kin, settlement and homeland is not only a fact, which could be noted, but 
also a necessity, an inner need for the person, knowledge for himself. The ethnological research, which 
has been carried out recently in our country among the Bulgarian population and among other ethnical 
groups as well, provokes a lot of reflections on the memory as a specific phenomenon. Following the 
parameters of generic memory, we come to the conclusions that it could also be a memory of the 
settlement, regional or ethnical memory. Form a different point of view it could have a historical and a 
moral-ethical aspect.  In other words, the questions, connected to the subject of generic memory, are 
not independent – they are intertwined, each question generates new ones and demands extra data 
and research. The necessity to define the contents, width and depth of the notion of generic memory is 
obvious [4]. 

"To resurrect our ancestral memory, to create a sense of continuity and historical memory - this is a 
sense of patriotism" - said Anton Kovachev, director of the Archaeological Museum of Sandanski. "As 
much as we in Eastern Europe admire the achievements of Western Europe, we have to acknowledge 
that ancestral memory is fundamental for one’s identity. You cannot perceive the modern world if you 
do not perceive it through the prism of your family. For example, I know my family history back to the 
18th century, and for this reason in our work with children we are trying to establish this sense of 
continuity and teach them to explore their ancestral history. ” [8] 

The written word, the book, the literary-documentary cultural heritage establish the foundation of the 
national identity. Through family and kinship memory, encouraged and supported by historical science, 
the Bulgarian national identity strengthens its roots and draws vital juices for new growth. Ancestral 
memory – preserved and understood by the descendants, makes us what we are, shapes us as 
individuals, builds us as a community, brings us together as a nation. The lessons from the textbooks 
get their true meaning only when they meet the family and family memory. Then history comes to life, 
breaks the shackles of time and incarnated in individual destinies, gets a human face. Without 
sometimes even realizing it, this personification of history helps us understand our true place in the 
coordinate system of time as a synthesis of past, present, and future. The private individual destiny of 
each of us is reflected in the destiny of our country - Bulgaria, and the words of one of the greatest 
Bulgarian men lay bare to us as a personal and optimistic revelation: "Time is in us and we are in time" 
[9], because "Family memory is not just a concept. It is a real life, closely connected with our life - with 
our present and with our future. We are a bridge from the past to the future, but we must be a reliable 
bridge” [10]. 
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ADAPTATION OF THE DEGREE IN PHARMACY TO THE DISTANCE 
LEARNING 

I. Usach, A. Nácher, R. Taléns-Visconti 
University of Valencia (SPAIN) 

Abstract  
Introduction. Higher education shifted to remote learning in response to the COVID-19 pandemic during 
the academic year 2019-2020 and university teachers were forced to rapidly adapt their teaching 
methodology. The main objective of this work was to study the adaptation process from face-to-face to 
digital teaching and its influence on the students’ academic achievement. 

Methods. The study was conducted during the academic years 2019-2020 and 2020-2021 in a group of 
students of 198 and 200, respectively. The chosen subject was Pharmaceutical Technology I, a 
compulsory subject worth 12 European Credit Transfer System (ECTS) that is taught in the 4th year of 
the degree in Pharmacy and the Double degree in Pharmacy and Human Nutrition and Dietetics at the 
University of Valencia. It should be noted that the practical component of this subject represents 3.5 
ECTS. A self-designed anonymous survey and the mark obtained by students in the mid-term exam 
were used as measuring tools.  

Results. In March 2020, thanks to a laborious coordination and personal effort, we adapted seminars, 
tutorial sessions, laboratory practices and theoretical classes of our subject to the distance learning. In 
this sense, recorded theory units together with synchronous videoconferences and additional support 
material were used. When the students were asked about the online methodology used in the theoretical 
classes of our subject, 64.2 % of them preferred the recorded units and 84.6 % considered that they 
were properly addressed. Considering the students’ opinion, we planned the teaching strategy for the 
first semester of the academic year 2020-2021 based on the distance learning, except of in the case of 
laboratory practices, in which the number of students were reduced by half. Going further, we stablished 
a comparison between mid-term marks obtained in both years (face-to-face in 2019-2020 vs. online 
teaching in 2020-2021), as this exam was conducted in person. No significant differences were found 
in the percentage of ‘pass’ and ‘fail’ students between the face-to-face (64.6 % and 15.6 %) and distance 
learning (59.1 % and 16.4 %), as well as in the case of the average mid-term mark, 6.1 and 6.2, 
respectively. 

Conclusion. According to our results, the adaptation of Pharmaceutical Technology was a hard-working 
task due to the weight of the practical side, but the academic achievement showed no differences when 
we switched to the online modality. Moreover, students’ opinion is in accordance with this observation.  

Keywords: COVID-19, academic achievement, pharmacy students, distance learning. 

1 INTRODUCTION  
The academic situation caused by COVID-19 pandemic has led to drastic changes in the education 
system and lifestyle worldwide. Higher education suddenly shifted to remote learning during the 
academic year 2019-2020 and university teachers were forced to rapidly adapt their teaching 
methodologies used so far, having to create virtual learning environments. In this sense, digital 
transformation has gone from being an innovative trend to being completely essential [1]. This led to the 
design of new teaching-learning strategies, as well as a new evaluation system based on online exams.  

In fact, in university education the abrupt adaptation of traditional learning and teaching to new digital 
methodologies resulted a big challenge. Nowadays, the incorporation of new technologies is modifying 
many ways in daily life. Technology has had a significant impact on the way teachers teach and the way 
students learn. In this sense, the adoption of e-learning in education, especially for higher educational 
institutions, has several benefits [2]. In fact, the use of virtual platforms as a teaching resource has many 
benefits and advantages such as: increased interest and motivation of students, development of an 
autonomous and methodical initiative with the focus on the needs of individual learners and greater 
communication between teachers and students [3, 4], especially when face-to-face teaching is 
impossible. Therefore, if administered correctly, the shift to online distant learning could lead to a larger 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
4997



 

 

learner population, more cost efficiencies, and more university revenue [5]. It is possible that a new 
hybrid model of education will emerge after pandemic. 

The new and extraordinary situation derived from COVID-19 produced the impossibility of class 
attendance for students and dramatically reshaped the way global education is delivered. The main 
objective of this work was to study the adaptation process from face-to-face to digital teaching and its 
influence on the students’ academic achievement. 

2 METHODOLOGY 
The study was conducted during the academic years 2019-2020 and 2020-2021 in a group of students 
of 198 and 200, respectively. The chosen subject was Pharmaceutical Technology I, a compulsory 
subject worth 12 European Credit Transfer System (ECTS) taught in the 4th year of the degree in 
Pharmacy and the Double degree in Pharmacy and Human Nutrition and Dietetics at the University of 
Valencia (Spain). The development of most subjects of theses degrees is structured in theoretical 
lectures, laboratory and computer practices, seminars and tutorials. The subject of Pharmaceutical 
Technology I consists of 60 hours of lectures (usually 3 hours per week), 35 hours of computer and 
laboratory practices, 10 hours of seminars and 6 hours of tutorials. In addition, ECTS credits includes 
hours of student work (study and independent work, preparation of practical classes and lectures, 
resolution of case studies, etc.). It should be noted that the practical component of this subject 
represents 3.5 ECTS.  

The evaluation system of Pharmaceutical Technology I provides the student two opportunities of 
examination: first call (May) and second call (June). However, an additional exam is done in January 
(mid-term exam). In this work, in order to study the adaptation process from face-to-face to digital 
teaching and its influence on the students’ academic achievement, as consequence of the COVID-19 
pandemic during the academic year 2019-2020, students’ grades obtained in the mid-term exam in both 
academic years were used, as these exams were conducted in the same conditions. 

The numerical grades were classified according to the Spanish educational system in: fail (below 5), 
pass (between 5 and 6.9), good (between 7 and 8.9), excellent (above 9) and with honors (exceptional 
cases obtaining a 10). Results are expressed as grade point average or percentage. 

Finally, in order to assess student satisfaction about the adaptation of the methodology to distance 
learning in Pharmaceutical Technology I and to be able to plan the teaching strategy for the first 
semester of the academic year 2020-2021 a self-designed anonymous survey was used. This survey 
included multiple choice questions and an open-ended question regarding their opinion and was 
answered by students online.  

3 RESULTS 
According to the objectives of this work, results are organized in two sections. In the first one, the 
adaptation to distance learning during the academic year 2019-2020 as well as students’ opinion about 
the new methodology used is commented. In the second section, the impact of the distance learning on 
the students’ academic achievement is analysed. 

3.1 Adaptation to the distance learning 
In March 2020, thanks to a laborious coordination and personal effort, we adapted seminars, tutorial 
sessions, laboratory practices and theoretical classes of Pharmaceutical Technology I to the distance 
learning. In this sense, we designed new teaching-learning strategies such as recorded theory units 
together with synchronous videoconferences and additional support material in virtual learning 
environments. 

In order to assess student satisfaction about the adaptation of the methodology to distance learning in 
our subject and to plan the teaching strategy for the first semester of the academic year 2020-2021 a 
self-designed anonymous survey was used. In total, 123 students of the 198 enrolled in the academic 
year 2019-2020 answered the survey. Fig. 1 shows the students’ preferences.  

According to this satisfactory survey, when the students were asked about the online methodology used 
in the theoretical classes of our subject, 64.2 % of them preferred the recorded units and 84.6 % 
considered that classes were properly addressed.  

4998



 

 

Other important question with the sudden shift from face-to-face to distance learning is the need of 
technological resources required for the virtual learning environments [6]. The completely online mode 
involves the exclusive use of the network for learning. Fortunately, the vast majority of students (95.6%) 
had the appropriate technology (internet access, digital equipment...).  

Finally, when students were asked about their preferences in the teaching methodology for the present 
course (2020-2021), considering the complicated health situation at that time, different opinions were 
observed. Only 14.6% of students preferred face-to face whilst 85.4% of them voted for online or blended 
modality. 

 
Figure 1. Students’ satisfaction, according to an anonymous survey, about the online methodology used in 
the theoretical classes adapted to the distance learning in response to the COVID-19 pandemic during the 

academic year 2019-2020. 

Considering the students’ opinion, we planned the teaching strategy for the first semester of the 
academic year 2020-2021 based on the distance learning, except of in the case of laboratory practices, 
in which the number of students were reduced by half.  

3.2 Influence of the distance learning on the students’ academic achievement 
Going further, in order to study the adaptation process from face-to-face to digital teaching and its 
influence on the students’ academic achievement, as consequence of the COVID-19 pandemic, we 
stablished a comparison between mid-term marks in both academic years (face-to-face in 2019-2020 
vs. online teaching in 2020-2021). Students’ grades obtained in the mid-term exam instead of their final 
mark were used, as these exams were conducted in the same conditions in both academic years, 
although the teaching-learning mode used was different. 

Table 1 shows the academic achievement presented as percentage of ‘pass’ and ‘fail’ students and the 
average mid-term mark. No significant differences were found in the percentage of ‘pass’ and ‘fail’ 
students between the face-to-face (64.6 % and 15.6 %) and distance learning (59.1 % and 16.4 %), as 
well as in the case of the average mid-term mark, 6.1 and 6.2, respectively.  
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Table 1. Academic achievement showed as percentage of ‘pass’ and ‘fail’ Pharmacy students and average 
mid-term mark in the academic years 2019-2020 (face-to-face teaching) and 2020-2021 (distance teaching). 

 2019-2020 
(face-to-face learning) 

2020-2021 
(distance learning) 

n 198 200 

Fail (<5) 15.6 % 16.4 % 

Pass (>5) 64.6 % 59.1 % 

Average mid-term mark 6.2 6.1 

When we analyzed the numerical grades classified according to the Spanish educational system (Fig. 
2) similar results were obtained showing no differences in the percentage of students with pass, good 
or excellent mark when we compare face-to-face in 2019-2020 vs. online teaching in 2020-2021. 

Altogether, these results suggest that the adaptation to the new technological teaching-learning 
methodology was properly conducted and did not influence the academic achievement of our students. 

The immense value of the face-to-face relationship in educational processes should never be ignored 
[7]. However, the main point is to employ appropriate pedagogical designs. In this sense, virtual 
education should not try to replace quality face-to-face teaching, but it should offer another alternative 
with its own singularities and values.  

 
Figure 2. Numerical grades, classified according to the Spanish educational system, in the academic years 
2019-2020 (face-to-face teaching) and 2020-2021 (distance teaching) in a group of 198 and 200 Pharmacy 

students respectively. Data expressed as percentages (%). 
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4 CONCLUSIONS 
Class attendance is considered an important facilitator of academic success. However, and due to the 
complicated health situation caused by COVID-19 pandemic, higher education suddenly shifted to 
remote learning during the academic year 2019-2020 and university teachers were forced to rapidly 
adapt their teaching methodologies. According to our results, the adaptation of Pharmaceutical 
Technology I was a hard-working task due to the weight of the practical side, but the academic 
achievement showed no differences when we switched to the online modality. Moreover, students’ 
opinion is in accordance with this observation.  
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A BIBLIOGRAPHICAL OVERVIEW OF INFORMATION SOURCES IN 
THE FIELD OF MOBILE LEARNING AND MOBILE DIGITAL 

LIBRARIES 

E. Tsvetkova 
University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
Knowledge and information are the basis of all positive changes in world history, in the overall 
development of mankind. They are a major resource for development and prosperity in modern society. 
At the same time, the information and educational space is an ever-changing environment, influenced 
by globalization and the widespread penetration of new information and communication technologies in 
all spheres of life. Leading world practices show that to meet the requirements of the information society 
and the single European educational space, it is necessary to implement a coherent development 
strategy aimed at building new models of knowledge organization and information resources. 

Mobile learning and mobile digital libraries are one of the results of the symbiosis of traditional 
educational and information practices and the new mobile technologies. To maintain their prestigious 
place in social development in the future, libraries must consider the changed conditions in the modern 
public environment and respond with adequate policies, activities, and up-to-date information resources. 
Retaining their main functions, today library institutions must find new approaches, ways and means to 
meet public needs, to upgrade their traditional role, without in the least belittling it, to find new ways to 
modern, socially active, and demanding audiences. And one of the most successful ways in this direction 
is the active inclusion of digital and mobile technologies in educational and library policies. 

The research presented in the paper is part of the implementation of a research project entitled 
“Information portal for mobile learning and mobile access to library services and resources”. The main 
goal of the project is through a systematic study of the issues related to mobile learning and mobile 
access to library services and resources to achieve new scientific knowledge, combined and presented 
in a common information Internet portal, to reveal and summarize the positive changes that modern 
mobile technologies provide as opportunities for access to training and information. 

The main goal of the research presented in this paper is to realize a bibliographical overview of 
information sources in the field of mobile learning and mobile digital libraries, to study and systematize 
all discovered documents and as a final result to develop a bibliographic information base, published 
and freely available from the Information portal for mobile learning and mobile access to library services 
and resources, created in the process of realization of the research project presented in this paper. 

The methodology applied for the realisation of the study includes instruments for observation, search, 
systematisation, summary, and analysis of traditional as well as electronic information sources –
bibliographic and full-text databases, publishing, and library catalogues. 

In summary, this paper, as well as the presented research project, aim to emphasize the key importance 
of mobile technologies in modern information and educational approaches. The interaction between 
digital technologies, mobile devices and young people is a constant phenomenon today. When used 
appropriately, they can offer different forms of learning tailored to today’s dynamic life. However, it is 
very important that technology is perceived not as the only solution, but only as a tool within a culture of 
learning and information. 

Keywords: Mobile digital libraries, mobile learning, digital libraries, mobile technologies, research 
project. 

1 INTRODUCTION  
New ways of teaching, learning, and accessing information are being sought all over the world today. 
New technologies, modern educational platforms and various reading opportunities are transforming the 
philosophies underlying educational policies, pedagogical techniques, and access to information. 

Mobile learning and mobile digital libraries today are an irreplaceable answer to today’s consumer needs 
for information and knowledge. They are also in the focus of the research interests of a group of 
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researchers from the University of Library Studies and Information Technologies – Sofia, Bulgaria, who 
are developing a research project aimed at building an information portal and promoting the possibilities 
of symbiosis between technology and education and information policies, as well as good practices in 
the field of mobile learning and mobile digital libraries. 

2 RESEARCH PROJECT “INFORMATION PORTAL FOR MOBILE LEARNING 
AND MOBILE ACCESS TO LIBRARY SERVICES AND RESOURCES” 

The research project entitled “Information Portal for Mobile Learning and Mobile Access to Library 
Services and Resources“ was approved for funding in a Competition for Financial Support for Projects 
of Junior Basic Researchers and Postdocs – 2019, held by the Bulgarian Science Fund with the Ministry 
of Education and Science of the Republic of Bulgaria, Contract №KP-06-М35/2 from 18.12.2019, led by 
Senior Assist. Prof. Elisaveta Dimitrova Tsvetkova, PhD.  

The main goal of the project is to systematically explore the issues, related to mobile learning and mobile 
access to library services and resources, to reach new scientific knowledge, united and presented in a 
common information web portal, to identify and summarize the positive changes that information 
technologies are inducing today’s society with respect to new opportunities for access to education and 
information through the active role of mobile digital libraries. As a result, the aim is to increase the 
interest and dissemination of these forms of information in the educational, scientific, and cultural fields 
as well as to increase social awareness on the subject. 

The realization of the main goal of the project, which is a systematic study of the issues related to mobile 
learning and mobile access to library services and resources, both in Bulgaria and in other European 
countries, will lead to new scientific knowledge and products, united and presented in a common 
information web portal, which will reveal and summarize the positive changes that information 
technologies are causing in today's society with regard to the new opportunities for access to education 
and information, through the active role of digital mobile libraries, which in turn will increase the interest 
and distribution of these forms of informing in the educational, scientific and cultural sphere in the 
Republic of Bulgaria. 

Conducting the research on the project will lead to the acquisition of new theoretical knowledge, applied 
scientific results and new educational content, which will be objectified in: 

• a thematic information portal, freely available on the Internet, containing the following information 
bases: 
o Information base: Mobile digital libraries. 
o Information base: Projects and initiatives in the field of mobile education. 
o Information base: Organizations – leaders in the sphere of mobile libraries and education.  
o Information base: Scientific forums, related to mobile digital libraries and mobile education. 
o Information base: Regulatory documents on the field. 

• 1 monograph.  

• scientific papers and publications in peer-reviewed scientific editions. 

• new educational content aimed at bachelor and master students at ULSIT.  

All these objective results from the project implementation will also be the means of disseminating its 
results to the general scientific and cultural public, and access to the information portal will be free for 
all interested in the issue, without any restrictions. 

The project team will disseminate the results of the research to scientists from different fields of science, 
among specialists in the field of library and information sciences, education, cultural heritage, 
information technologies, etc., by actively participating with papers, scientific messages, posters, and 
presentations at national and international forums. 

The last activity of the project is to organize and conduct a national scientific seminar to raise awareness 
of the project issue and to promote the results of its activities. Representatives of all major Bulgarian 
libraries will be invited to the seminar – National Library “St. St. Cyril and St. Methodius”, Sofia City 
Library, all regional and all university libraries in the country, as well as scientists, specialists, 
postdoctoral fellows, young scientists, PhD students and bachelor and master students of ULSIT. The 
focus of the program of the seminar will be the promotion of the created information portal, the activities 
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carried out under the project and the project. Promoting mobile forms of education and informing among 
the library community, in the educational community and not least among the political and business 
elites in the country will catalyse the wider application of the latest advances in information technologies 
in the research, education and information spheres in the country. 

3 METHODOLOGY 
The implementation of the described project requires the preparation of a scientific bibliographic study 
on the topic of the project, part of the results of which will be presented in the following sections of this 
paper. 

The bibliographic research was carried out according to a specially developed methodology for thematic 
bibliographic research of information sources on issues related to mobile learning and mobile digital 
libraries. 

The main goal of the bibliographic research is related to the goals of the research project entitled 
“Information Portal for Mobile Learning and Mobile Access to Library Services and Resources”, namely 
to study the existing information sources in the field of mobile learning and mobile access to library 
services and resources, to raise awareness on these issues and to identify and summarize the positive 
changes that information technologies are inducing in today’s society with respect to new opportunities 
for access to education and information through the active role of mobile digital libraries. As a result, the 
aim is to increase the interest and dissemination of these forms of information in the educational, 
scientific, and cultural fields as well as to increase social awareness on the subject. 

The scope of the study has 5 main dimensions: 

• According to the type of sources – monographs, collections, electronic publications are 
covered. 

• Time scope of the study – sources published in the last 10 years, i.e., 2011 – 2021, were 
studied. 

• Location of sources – catalogues of publishing houses, catalogues of scientific and university 
libraries, electronic internet sites. 

• Geographical scope of the study – Europe and North America. 
• Source language – English language. 

The main thematic areas in which the bibliographic research is realized are 2 and correspond to the 
theme of the scientific project: 

- information sources in the field of mobile learning. 
- information sources in the field of mobile digital libraries. 

Some of the results of the research are presented in this paper, and the team that conducted the study 
has no claims for absolute completeness. 

4 INFORMATION SOURCES IN THE FIELD OF MOBILE LEARNING AND 
MOBILE DIGITAL LIBRARIES 

4.1 A bibliographical overview of information sources in the field of mobile 
learning  

Although mobile learning is one of the latest trends in education policies, it already has many advocates 
around the world. Its potential is assessed by both students and scientists, teachers, representatives of 
technology companies and several international organizations. 

The most serious attention and support mobile learning undoubtedly receives from the United Nations 
Educational, Scientific and Cultural Organization (UNESCO). UNESCO experts explain the reason for 
this: „Today there are over six billion mobile phone subscriptions worldwide, and for everyone person 
who accesses the internet from a computer two do so from a mobile device. Given the ubiquity and 
rapidly expanding functionality of mobile technologies, UNESCO is enthusiastic about their potential to 
improve and facilitate learning, particularly in communities where educational opportunities are scarce“. 
[1] 
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UNESCO seeks to build peace through international cooperation in Education, the Sciences and 
Culture. UNESCO’s programmes contribute to the achievement of the Sustainable Development Goals 
defined in Agenda 2030, adopted by the UN General Assembly in 2015. 

UNESCO is working to create the conditions for a dialogue between civilizations, cultures, and peoples, 
based on mutual respect and common values. Through this dialogue, the world community seeks to 
reach a global understanding of sustainable development, including respect for human rights, mutual 
respect and the reduction of poverty and destitution – these main tasks are the focus of UNESCO and 
its work today. All UNESCO’s strategies and initiatives are based on the comprehensive goals and 
specific tasks of the world community, agreed at the international level, namely the Sustainable 
Development Goals. 

One of the main and most important goals of UNESCO concerns the problem of education. UNESCO’s 
mission is to promote education as a fundamental human right, to help improve the quality of education 
and to facilitate political dialogue, knowledge exchange and training of future employees. Promoting 
equality in education is essential, as millions of children do not have access to primary school, learning 
outcomes are unsatisfactory in many countries, and in some countries a large proportion of the adult 
population is illiterate. Access to education and the quality of education are major challenges for 
politicians in many countries around the world. 

As a leading institution for coordinating the global movement to achieve accessible and quality education 
for all, UNESCO is working with a wide range of partners to make education a top priority in international, 
regional, and national programs. The organization places special emphasis on the need to improve the 
quality of education by introducing better policies for teachers; more investment in literacy and early 
childhood education; mobilizing more resources to achieve educational opportunities for all. 

UNESCO sees the possibility of implementing the fourth of the Sustainable Development Goals to 
provide quality education for all and meet the learning needs of both children and young people and 
adults in the inclusion of modern information and communication technologies, in particular the mobile 
technology, in the educational process. The organization has launched various projects and initiatives 
aimed at exploring how mobile technologies could help achieve the goals of UNESCO and the UN. The 
organization is open to partnerships, as has been the case since 2013, with Nokia, clearly emphasizing 
the fact that cell phones are not only devices, but also a “door” to better education and public awareness. 

At the end of 2011, together with several partner organizations, UNESCO launched a series of 
conferences on mobile technology and education, called Mobile Learning Week (MLW). The annual 
Mobile Learning Week (MLW) is the flagship ICT in education conference which connects experts from 
around the world. to help governments and other relevant stakeholders understand how new 
technologies can improve access and allow for inclusive and equitable education for all. [2] These 
conferences bring together a diverse group of stakeholders who share how accessible and widespread 
mobile technologies could support and optimize learning, as well as participate in the implementation of 
Sustainable Development Goals. 

The main goals of the forums are to facilitate discussions, exchange of information and creative ideas 
on the use of mobile technologies to transform educational processes. Participants in the conferences 
are officials from ministries of education, international experts, and practitioners in the field of mobile 
learning, who share innovative ways of learning through mobile technologies. 

So far, 9 conferences have been held, and the forums are always held in Paris at the UNESCO 
headquarters. 

During the Mobile Learning Week, discussions are initiated on the direction, perspectives, and 
challenges of mobile education. UNESCO encourages participants to share experiences with each 
other, to present a variety of initiatives and to share the results of various studies, partnering in 
experiments and efforts to integrate mobile technologies more effectively into educational models 
around the world. The new technological environment gives rise to considerable enthusiasm for the role 
that mobile devices can play in improving access, quality, and equity in education. Moreover, they have 
the potential and influence not only to improve access and quality but can also offer entirely new ways 
and initiatives for education. 

During Mobile Learning Week, UNESCO aims to discuss key findings from the conducted pilot projects 
and programs around the world, focusing on comparisons and exchanges of experience from different 
studies. 
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The series of UNESCO Mobile Learning Weeks aims to become an international forum for finding, 
discussing, and demonstrating successful and credible ways to integrate mobile technologies into the 
educational policies of individual countries, as well as to meet the UNESCO goals for quality and 
affordable education for all. Responding to the challenges of modern educational problems, innovative 
information technologies enrich formal learning and generally make it more accessible, flexible, and 
motivating. Because of their portability and spread widely, mobile devices can have a positive impact 
on teaching and learning, speeding up the challenges of literacy, equality, and access to education 
worldwide. 

As a result of UNESCO’s efforts, several Working Paper Series have been published that show ways 
and provide guidance on how mobile technologies can help achieve UNESCO’s goals; to meet the 
challenges of specific educational problems; to enrich formal education; to make training more 
accessible, fair, personalized, and flexible. This Working Paper Series are [1]: 

- Artificial intelligence and mobile learning: 
o Artificial Intelligence for Sustainable Development: Synthesis Report, 2019 
o Artificial Intelligence in Education: Compendium of Promising Initiatives, 2019 

- UNESCO Guidelines: 
o Guidelines on the development of open educational resources policies, 2019 
o Policy Guidelines, 2013 

- Illustrative initiatives and policy implications: 
o Turning on Mobile Learning in Latin America, 2012 
o Turning on Mobile Learning in North America, 2012 
o Turning on Mobile Learning in Europe, 2012 
o Turning on Mobile Learning in Asia, 2012 
o Turning on Mobile Learning in Africa and the Middle East, 2012 
o Turning on Mobile Learning: Global Themes, 2012 

- Exploring the potential of mobile technologies to support teachers and improve practice: 
o Mobile Learning for Teachers in Latin America, 2012 
o Mobile Learning for Teachers in North America, 2012 
o Mobile Learning for Teachers in Europe, 2012 
o Mobile Learning for Teachers in Asia, 2012 
o Mobile Learning for Teachers in Africa and the Middle East, 2012 
o Mobile Learning for Teachers: Global Themes, 2012 

- Key issues to consider and implications for policy makers and planners: 
o Skills for a connected world: report of the UNESCO Mobile Learning Week 2018, 2018 
o A Lifeline to learning: leveraging mobile technology to support education for refugees, 2018. 
o The Future of Mobile Learning. Implications for Policy Makers and Planners, 2013 
o Mobile Learning and Policies: Key Issues to Consider, 2012 

- Mobile reading: 
o Exploring the use of Artificial Intelligence to support teachers and teacher development, 

International Task Force on Teachers for Education 2030, 2019 
o Reading in the Mobile Era, 2014 

- Mobile learning for teachers: 
o Supporting Teachers with Mobile Technology, 2017 

„This Working Paper Series scans the globe to illuminate the ways in which mobile technologies can be 
used to support the United Nations Sustainable Development Agenda Education for All Goals; respond 
to the challenges of particular educational contexts; supplement and enrich formal schooling; and make 
learning more accessible, equitable, personalized and flexible for students everywhere.“ [1] 
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Another major organization that actively works to promote mobile learning and has a few publications, 
maintains a website with current news, organizes annual conferences and finally publishes a scientific 
journal in the field of mobile learning is the International Association for Mobile Learning (IAmLearn). 

IAmLearn is an international, professional non-profit association for those involved in the education 
sector. IAmLearn is a globally recognized and professionally connected community of professionals and 
scientists working in the field of mobile and contextual learning. Its focus is on promoting and excellence 
in research, development, and implementation of mobile and contextual learning. [3] 

The activities of the Association are aimed at stimulating communication, interaction and cooperation 
with national associations and communities in the field of mobile learning. IAmLearn is focused on 
supporting the sharing and collaboration of its members by facilitating several communication channels 
focused on connecting researchers, educators, and practitioners. 

IAmLearn is focused on building the future of learning through their research and application of 
technology in education and training. It provides a few resources, including its own e-book entitled 
“IAmLearning: Mobilizing and Supporting Educator Practice”, edited by Robert Power, Mohamed 
Ally, Dean Cristol and Agnieszka Palalas, focused on promoting effective mobile and contextual 
learning. [4] The introduction to the publication says: “Teachers are more likely to experiment with and 
integrate mobile learning strategies if they feel confident in their ability to do so. Professional 
development resources and activities that focus on making instructional design decisions can help to 
increase teachers’ confidence with mobile learning. Teachers have indicated that a community of 
practice would also help them to increase their confidence with mLearning. To that end, mobile learning 
experts and practitioners from the International Association for Mobile Learning (IAmLearn) have 
prepared this open access eBook to help create such a community of practice.” [4] 

As a strong promoter of effective mobile learning, IAmLearn models collaborative approaches 
throughout its activities, including opportunities for collaborative projects between members. This 
includes opportunities for collaboration on e-books and other dissemination activities. 

IAmLearn members are internationally recognized leaders in mobile and contextual learning. All 
members are given access to a member directory, which is shared only with IAmLearn members and 
allows members to collaborate and connect with other members of that community. In addition, 
IAmLearn has several connections with professional organizations, adding to the breadth of knowledge 
base available to members. 

The mLearn conferences have an established connection with the official journal of IAmLearn, the 
International Journal of Mobile and Blended Learning (IJMBL). This is the leading mobile learning journal 
indexed in Scopus and PsycINFO. After the conferences, the presenters could present their papers in 
a special issue of IJMBL. 

The International Journal of Mobile and Blended Learning (IJMBL) provides a forum for 
researchers, practitioners, and academics in this field to share their knowledge and experience in 
combining e-learning and mobile learning with other educational resources. [5] The journal offers a look 
at a wide range of topics such as knowledge sharing, mobile learning games, e-learning and more. Due 
to its level, IJMBL is indexed in several prestigious databases such as the Web of Science Emerging 
Sources Citation Index®, Scopus®, Compendex® and PsycINFO®. IJMBL contains useful articles for 
those who seek to learn, analyse, improve, and apply technologies in mobile and blended learning, 
covering theoretical, technical, and pedagogical issues in this learning. 

The main mission of the International Journal of Mobile and Blended Learning (IJMBL) is to give an idea 
and understanding of the role of innovative theory and practice of learning in an increasingly mobile and 
widespread technological environment. [5] IJMBL brings together leading experts in the field of mobile 
learning, both in technological and pedagogical practice, and helps them to develop and disseminate 
new approaches to both mobile and blended learning. 

In addition to the publications of these international organizations, which stand out with their activities 
and mostly the publishing activities in the field of mobile learning, during the bibliographic research some 
titles of books stood out, which we will present in the following lines. 

The first of these editions is “The New Landscape of Mobile Learning”, published in 2014. [6] A 
landmark book that provides a scientifically sound overview of the untapped set of potential tools that 
m-learning offers to teachers and students in the learning process, both face-to-face and hybrid or 
distance learning. This guide provides many important reasons for the emergence and role of mobile 
applications in education; presents guidelines for designing educational applications; the successful 
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integration of applications in education is described through specific examples and stories of US 
students; research-based evaluation criteria for educational mobile applications are also presented. 
Although many believe that applications have the potential to create opportunities for transformative 
mobile education, there is currently a difference between those responsible for creating applications, 
i.e., developers and end users in the classroom, i.e., teachers and students. “The New Landscape of 
Mobile Learning” bridges this gap, by illuminating critical design, integration, and evaluation narratives 
from leaders in the instructional design, distance education, and mobile learning fields. 

Very provocative for all those interested in mobile learning would be the book “Mobile Learning: A 
Handbook for Developers, Educators and Learners” by Scott McQuiggan MS, Lucy Kosturko, Jamie 
McQuiggan, Jennifer Sabourin, which describes research-based foundations for developing, evaluating, 
and integrating effective models for mobile learning. [7] Twenty-first-century students need twenty-first-
century technology, and mobile devices provide new and effective ways to teach children. But with new 
technologies come new challenges. The handbook presents a comprehensive view of mobile learning 
by synthesizing relevant theories and drawing practical conclusions for developers, teachers, and 
students. Mobile devices provide the opportunity to make learning more engaging, interactive, and 
accessible in both traditional classrooms and the informal learning environment. From theory to practice, 
this publication explores how mobile devices are different from their technological predecessors, 
empowers developers, teachers, and parents to invest in them, illustrates the many ways in which 
mobile learning is innovative, exciting, and effective in educating children and students. 

Interesting and significant answers to the questions about learning with mobile technologies, a relatively 
new field, are also offered by the publication “Researching Mobile Learning: Frameworks, Tools, 
and Research Designs” by Giasemi Vavoula, Norbert Pachler, Agnes Kukulska-Hulme. [8] This book 
sets out the problems and requirements for mobile learning research and presents the latest efforts to 
define appropriate theoretical frameworks, research methods and tools. Through their stories on specific 
mobile learning projects, leading researchers in the field present their experiences and approaches to 
key aspects of mobile learning research, such as data collection and analysis, and offer structured 
guidelines and proposals for adopting and expanding these approaches. 

Of course, this is only a small but essential part of the mobile learning literature. Without claiming to be 
exhaustive, the research team that conducted the study sought to present the main sources important 
for the development and promotion of mobile learning worldwide. 

4.2 A bibliographical overview of information sources in the field of mobile 
digital libraries 

Books and libraries are one of man’s greatest creations. “Books are a whole world where you can 
behave differently. The power of books is interpreted through the prism of a number of world-renowned 
artists who emphasize the influence of literature on the individual.” [9]. For millennia, libraries have been 
the treasuries in which the achievements of the human spirit, science, and culture, objectified in the form 
of a book, are collected, stored, systematized, and made available for use. At every stage of the 
development of human civilization, the need for existence and the important role that the library plays 
as a centre of knowledge, as an educational, cultural and information centre in society is realized. 

Today, books and libraries have taken on a slightly different look, following the technological and societal 
changes that have taken place in the modern world over the past few decades. As a result of the 
symbiosis of traditional educational and information practices and new mobile technologies, digital 
libraries have emerged, and little later, mobile digital libraries. 

Although a relatively new phenomenon in the information world, mobile library services and resources 
are increasingly used in library practice. Several large international organizations are working to support 
the modern development of libraries and the inclusion of mobile and digital technologies in their 
activities. Several scientists and practitioners describe in their works the benefits of the inclusion of 
mobile technologies in the provision of information services to users, the ways, and opportunities for its 
implementation and finally the satisfaction of readers with the new library opportunities. 

The largest contribution in terms of digital and mobile digital libraries have 3 major international 
organizations – Electronic Information for Libraries (EIFL), International Federation of Library 
Associations and Institutions (IFLA) и American Library Association (ALA). In a highly networked digital 
world, their activities help people to access and use information for education, learning, research, and 
sustainable community development. To achieve these goals, digital libraries and mobile information 
services, the use of mobile devices and digital educational and information resources are often needed, 
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and the organization of initiatives and projects is carried out by library institutions. It would be extremely 
useful for those interested in following all the news, publications and working papers published by the 
experts of these organizations on their websites, extremely useful both for the needs of researchers and 
for teachers and practitioners in the field of libraries. 

In this bibliographic study we cannot fail to single out several monographs published very recently. 

The first is “Mobile Devices: A Practical Guide for Librarians” by Ben Rawlins. [10] This monograph 
provides tools for librarians to respond with modern approaches to serving their readers who expect to 
already use their mobile devices to obtain information and information resources. This practical guide 
will help libraries and librarians to successfully go through the processes of planning, developing, 
implementing, marketing, and evaluating mobile services. The monograph has the following content: 

- Chapter 1. Why Mobile Matters 
- Chapter 2. User Expectations and the Impact of Mobile Technologies on Libraries 
- Chapter 3. Deciding and Planning Mobile Library Services and Resources 
- Chapter 4. Developing Mobile Optimized Library Websites 
- Chapter 5. Developing Library Applications for iOS 
- Chapter 6. Developing Library Applications for Android 
- Chapter 7. Mobile Websites and Applications Offered by Library Vendors 
- Chapter 8. Mobile Services and Solutions for Users and Library Personnel 
- Chapter 9. Evaluating and Maintaining Your Mobile Services and Resources 
- Chapter 10. Marketing Your Library’s Mobile Services and Resources 
- Chapter 11. Emerging Mobile Technology 

A must-read for experts interested in mobile technologies and services, this guide provides librarians 
with practical information and examples of developing and offering mobile services in their libraries. 

No less useful and significant is the collection “Information Services Today: An Introduction”. [11] 
This book describes the ever-changing picture of information services today and the need to re-evaluate 
curricula and information competence training to adequately respond to current trends and information 
needs. In particular, the book provides a comprehensive presentation of the state of the information 
sphere; it also affects its history; gives a diverse and global perspective on what it means to be a librarian 
and information specialist today; considers why information organizations and information and 
technology literacy are more important than ever; explains how technology has affected the ways in 
which information professionals provide information resources and services in a digital environment. 
The collection has 6 parts, each with about ten chapters: 

- Part I - Information Landscapes: Cultural and Technological Influences. 
- Part II - Information Professions: Physical and Virtual Environments. 
- Part III - Information Services: Engaging, Creating, and Collaborating via Technology. 
- Part IV - Managing Information Organizations: Management Skills for the Information Professional. 
- Part V – Information Issues: Influences and Consequences. 
- Part VI – Information Horizons: Strategies for Building a Dynamic Career as an Information Professional. 

In its 37 chapters, this voluminous collection presents an extremely comprehensive picture of the 
modern information space, looking into the future. 

The next book that deserves attention and is suitable for both researchers and teachers of library and 
information sciences, as well as for practitioners working in library institutions is “Library Technology 
and Digital Resources: An Introduction for Support Staff” by Marie Keen Shaw. [12] It covers the 
following topics: 

• Distinguish key features and enhancements found among vendors and providers of digital 
libraries, digital collections, databases, and e-texts. 

• Planning, budget, financing, and funds for digital resources. 
• Licensing and use of digital resources. 
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• Copyright and guidelines for legal use of digital resources. 
• Key technologies that support library digital resources, including network structures, software 

applications, and protocols. 

• Research of the resources of global, national, and state digital libraries and their collections. 

• Use of government databases and other digital systems and sources of information. 
• Create local digital resources of primary and historical materials and artefacts with metadata and 

cataloguing for searchable access. 

• Digital resources and visual literacy skills. 
• Promoting digital library resources through a variety of means, including social media and online 

options. 

Over the last decade, library collections have grown rapidly and from collections with predominantly 
printed books and journals have become an ever-increasing combination of digital and printed 
resources. Mobile technologies, in turn, create new opportunities for efficient, easy, and personalized 
service to library users. That is why it is especially important today to know the new approaches in the 
library and information service and to use all current and sought after by readers’ opportunities for 
access to information. 

5 CONCLUSIONS 
In general, this paper, as well as the presented research project, aim to emphasize the key importance 
of mobile technologies in modern information and educational approaches and to contribute to the 
promotion of these topics among the scientific community. Due to their portability and ubiquity, mobile 
technologies and devices have the potential to have a positive impact on the teaching, learning and 
delivery of information resources and services, as well as to accelerate the challenges of literacy, equity, 
and access to education worldwide. 
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Abstract  
In modern society, engineers work in a complex professional environment that requires of them to 
continuously improve their knowledge, skills and competencies. The training of such specialists 
necessitates the introduction of innovative methods in education. These methods should develop 
students' skills based on a thorough understanding of engineering and scientific principles. The 
development of ICT in recent years provides great opportunities to improve existing teaching methods 
in higher education. 

In this article we present the project "New Trends in "Electrical Engineering” Training in a Pandemic ", 
funded by the Research Fund at Plovdiv University. 

The main goal of the project is the implementation of innovative methods and tools in the "Electrical 
Engineering" training for engineering specialties in a pandemic. Achieving the goal is carried out by 
performing the following tasks: 

1 Development of a course "Electrical Engineering" in the project-based e-learning system 
DIPSEIL. This includes: 

a. Development of the technology (set of methods, forms and means) for realization of distance 
and/or mixed (distance and face-to-face) training in "Electrical Engineering". 

b. Equipment of a modern laboratory in electrical engineering: development of new laboratory 
models for training in electrical engineering and purchase of new measuring instruments. 

c. Development of multimedia training resources for the course "Electrical Engineering", namely: 

§ Multimedia resources related to the theory of each of the assignments in the course. 
§ Multimedia resources related to the methodology for simulations of electrical circuits 

through Multisim ™. 
§ Video files demonstrating how to conduct laboratory exercises. Video files that serve as a 

guide for working with measuring equipment. Video files will also be available via QR code 
during face-to-face classes. 

2 Pilot experiment with students and analysis of the obtained learning outcomes. 
The research of the project is aimed at meeting the needs of the two target groups (students and 
teachers): 
o Using innovative teaching methods, the students gain knowledge and experience regarding 

the design of electrical circuits and work with modern measuring equipment, which is a 
necessary prerequisite for their future implementation. 

o The developed technology for the implementation of distance learning in "Electrical 
Engineering" can be used by both teachers of electrical engineering and teachers of other 
engineering disciplines (e.g. analog and digital circuitry). 

Keywords: Electrical engineering, distance learning, blended learning, pandemic, QR code.  

1 INTRODUCTION  
Many of the existing curricula in some fundamental engineering disciplines rely primarily on the 
theoretical preparation of students, rather than on how to use the acquired theoretical knowledge to 
solve real problems. This leads to a decrease in interest in the studied discipline and demotivation of 
students. 
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For these reasons, when creating new training courses for engineering disciplines, greater emphasis 
should be placed on the improvement of the methods: 

• which motivate students to study on their own and gain knowledge; 
• through which a deeper understanding of the fundamental principles is achieved by developing 

interactive monitoring methods; 

• which reduce (but do not eliminate) the direct participation of teachers in the teaching of learning 
material, while improving the quality of education through direct contact with students; 

• which allow access to learning resources anytime and anywhere; 
• which provide an opportunity to educate a large number of students. 

All this is possible due to technological progress in the fields of artificial intelligence, the development of 
computer technology, software methods for analysis and simulation, multimedia communications, virtual 
reality and more. 

The intensive use of ICT in the teaching of engineering disciplines provides an unlimited opportunity to 
illustrate complex scientific principles through the use of modern software tools for analysis. Simulation 
techniques provide students with the opportunity to observe the application of complex engineering 
principles in a controlled virtual environment [1], [2]. 

The implementation of simulation software products such as Multisim ™ in engineering education can 
help students easily design and calculate electrical circuits. This type of software makes it possible to 
work with a large number of interactive components that can be easily configured [3]. Virtual tools are 
used, as well as various methods of analysis that help to assimilate the theory. In this way, teachers can 
improve the quality of education and preparation of students for their future work in real working 
conditions. 

Modern technologies are sufficiently developed to provide remote access to engineering laboratories 
via the Internet. These technologies turned out to be life-saving for engineering education over the last 
year because, like every segment of society, engineering education underwent profound changes during 
the Covid-19 pandemic [4], [5]. This forced the training to change from a present to a distance form, and 
the engineering faculties were forced to adopt new teaching methods. It was necessary to apply very 
quickly distance learning to engineering education, which is characterized by a strong practical 
orientation. 

The main challenge for training at the moment is to make a strong connection between theory and 
practice. Only in this way it can be ensured that the new generations of engineers will be able to adapt 
well in a professional environment to the rapid technological change. For this purpose, it is necessary 
to use modern computer and interactive teaching methods that will best prepare students for their future 
work. 

In this article we present the project "New Trends in "Electrical Engineering” Training in a Pandemic ", 
funded by the Research Fund at Plovdiv University. 

The main goal of the project is the implementation of innovative methods and tools in the "Electrical 
Engineering" training for engineering specialties in a pandemic. Achieving the goal is carried out by 
performing the following tasks: 

1 Development of a course "Electrical Engineering" in the project-based e-learning system 
DIPSEIL. This includes: 
a) Development of the technology (set of methods, forms and means) for realization of distance 

and/or mixed (distance and face-to-face) training in "Electrical Engineering". 
b) Equipment of a modern laboratory in electrical engineering: development of new laboratory 

models for training in electrical engineering and purchase of new measuring instruments. 
c) Development of multimedia training resources for the course "Electrical Engineering", namely: 

§ Multimedia resources related to the theory of each of the assignments in the course. 
§ Multimedia resources related to the methodology for simulations of electrical circuits 

through Multisim ™. 
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§ Video files demonstrating how to conduct laboratory exercises. Video files that serve as a 
guide for working with measuring equipment. Video files will also be available via QR code 
during face-to-face classes. 

2 Pilot experiment with students and analysis of the obtained learning outcomes. 

2 METHODOLOGY 
The research is subordinated to the hypothesis that the use of a project-based approach combined with 
the innovative technologies offered in the project (QR codes, computer simulations) in engineering 
training is successfully applicable in the acquisition of new knowledge and competencies in electrical 
engineering. 

The following research methods will be used to solve the set tasks and to check the formulated 
hypothesis: didactic tests, questionnaires, mathematical-statistical methods for processing the obtained 
qualitative and quantitative results. 

The focus of the research is aimed at students, providing them with conditions for better assimilation of 
the learning content of the course "Electrical Engineering" by applying innovative teaching methods in 
the conditions of an emergency epidemic or pandemic. 

2.1 Needs analysis 
The needs analysis of the target groups includes: 

• analysis of the need to apply new methods and tools in the teaching of electrical engineering to 
engineering students (target group of electrical engineering teachers). 

• defining the profile of the target group of students to identify their prior knowledge and 
expectations of the course. 

2.2 Equipment of a modern electrical engineering laboratory 
Within the project, new laboratory models for electrical engineering training will be developed and new 
measuring instruments will be purchased. 

2.3 Development of multimedia training resources for the "Electrical 
Engineering" course 

A project-based course in electrical engineering and multimedia resources will be created to train 
students to work with innovative tools for analysis, calculation of parameters and synthesis of electrical 
circuits, as well as to work with measuring equipment through a combined application of digital 
simulation and experimental approaches. Video files demonstrating the way of conducting the laboratory 
exercises as well as video files serving as a guide for working with the laboratory models and with the 
purchased measuring equipment under the project will be developed. The video files will also be 
accessible via QR code. The codes generated with free software will be printed on self-adhesive foil and 
glued on the workplace of the laboratory exercise, on the measuring instruments and laboratory models, 
respectively. Thus, in face-to-face training, students will have quick access to the methodology for 
conducting the laboratory exercise and working with the measuring equipment. 

The course will be uploaded on the project-based platform DIPSEIL (Distributed Internet-based 
Performance Support Environment for Individualized Learning) [6]. 

The system offers project-based training, as the learning content is presented through assignments for 
implementation and evaluated on the basis of a developed project for each assignment. DIPSEIL is an 
integrated electronic environment accessible via the Internet and structured to provide individual online 
access to the full range of information, guidelines, advice, data, tools, allowing the user to complete the 
task with minimal external intervention and assistance at a convenient time and place. 

Each course in the DIPSEIL consists of modules and each module contains one or more learning tasks 
(Fig.1). DIPSEIL focuses on learner activity and self-directed learning, supported by Instructions how to 
perform the task; Task-specific training; Reference information; Expert advice about a task. This will 
ensure that students will not only learn the theory mechanically but will acquire the necessary knowledge 
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and skills by solving problems in the process of developing specific projects, which is important for their 
successful professional realization. 

 
Figure 1. Structure of the course in DIPSEIL. 

2.4 Development of a plan for assessment of the new knowledge and 
competencies acquired by the students in the field of electrical 
engineering 

The assessment will be performed by determining the effect of the developed course on the knowledge 
and skills acquired by the students for analysis, calculation of parameters and synthesis of electrical 
circuits (results of the assignments). 

2.5 Implementation of the course "Electrical Engineering" in the education of 
students 

The course is mandatory for students with a bachelor's degree in engineering and physics at the Faculty 
of Physics and Technology. During the semester the students perform learning tasks in the form of 
projects. Each student, depending on his/her preliminary knowledge and training, chooses which tools 
to use for task completion. For each completed learning task, students receive points. They receive a 
final mark at the end of the semester based on the collected points. 

DIPSEIL Forum is used to facilitate student-student and student-teacher communication. In the forum 
students can exchange ideas, work together on a specific task, discuss learning problems. The 
discussion in the forum is at a learning task level. 

3 CONCLUSIONS 
The research planned in the project is in the field of ensuring and improving the quality of education of 
students at the University of Plovdiv and increasing their practical training in electrical engineering by 
applying innovative teaching methods. Through the planned activities in the project, students will gain 
knowledge and experience regarding the design of electrical circuits and work with modern measuring 
equipment, as these are necessary prerequisites for their future implementation. 

After the pilot experiment, a survey will be conducted to study the satisfaction of students with the 
training in "Electrical Engineering". The main purpose of the survey is to examine their opinion on 
whether the training is adequate to their previous expectations. 
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The results of the evaluation of the projects prepared by the students in the DIPSEIL system will be 
analyzed. From the obtained results a conclusion will be made about the level of achievements and the 
degree of acquiring knowledge, skills and competencies set in the requirements of the curriculum. 
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Abstract 
The interdisciplinary educational itineraries are described, undertaken in the three-year period 2019/2021 
aimed at developing the Action-1 in the Scientific Degree Project of D.F. in Salerno University concerning 
Gender Equality in STEM. These three educational itineraries carried out are shown with their common 
logic and common design and, in particular, it shows how they are united by a single common thread 
(gender equality in the learning itineraries) and by the logic of merging a laboratory itinerary (carried out 
with the Inquiry method) with a learning contents not only technical-scientific but also historical-
sociological. And the 1970s survey of the "Draw a scientist" - test is introduced into this proposal and is re-
proposed to stimulate reflection and introspection in students about some stereotypes about women and 
science. Here the theoretical approach to the topics is always preceded by the laboratory action according 
to the Inquiry method: in each edition, every experiments are guided by Engage and related to a specific 
topic that can lead the students in an escape room itinerary to the proposed scientists at the first stage. 
The last phase, therefore, closes each educational itinerary when the students solve the enigma of the 
scientist of interest, after having guided them, in a sort of treasure hunt, through a training itinerary that 
involves a playful dimension but also technical-scientific and historical-cultural knowledge.  

Keywords: STEM, Gender Equality, Dast test. 

1 INTRODUCTION 
The Italian Constitution establishes gender equality in article 3 and is one of the cardinal principles in 
the construction of the Italian Republic; this article was drafted on March 24, 1947 by the Constituent 
Assembly and voted by a large majority. As a guarantee of what was previously legislated, a series of 
laws have followed on the subject of guaranteeing gender equality: laws on working mothers, in 1950, 
on the abolition of hen clauses in collective labor agreements (1963) up to recognition of domestic work 
with the separate management of INPS [1]. However, the legislative process has not always been 
followed by the de facto situation in the workplace and Italy still remains in 50th place (out of 142 
countries) in the gender gap of the 2016 Annual Report of the World Economic Forum (losing 9 positions 
compared to to 2015 compared to Great Britain, USA, Germany and France) [2]. 

Action-1 of the Scientific Degrees Program was introduced in 2010 by the MIUR to further provide a 
guarantee of gender equality also from a cultural and educational point of view and to address the 
criticality of the lack of women in some areas of training and careers. in the scientific field, due to a 
probable inequality of opportunities between genders.  

Before 2010, the University of Salerno, like other Italian universities, had already mobilized its attention 
on the issue by setting up an Equal Opportunities Committee in 1999 which was initially attended only 
by members of the administrative and technical staff and, a few years later, this was the representation 
that was extended to the teaching staff and students. Since 2004, a Delegate from the University OP 
has been in charge of external policies aimed at guaranteeing gender equality (Regional Management 
and Ministry) in academic and professional paths. Another sign of continuous attention to the topic by 
the University of Salerno was the First Gender Report [3] of 2018 as a reporting tool for gender 
mainstreaming necessary for the organization and a means of affirming and communicating culture. 
equality and equal opportunities. Within the university community; the drafting of this report was a signal 
to reflect the need of the institutions to be transparent with respect to the communication of the 
opportunities offered in terms of gender for study, research and work within the University. This choice 
has outlined the will to take on specific responsibilities for the elimination of all kinds of disparities. 
Therefore, it is considered a strategic path undertaken by educational institutions and universities with 
respect to the issue of gender equality in all sectors of training and work, as a mirror of the cultural 
changes underway but also of the desire to mitigate the possible differences between men and women 
with respect to educational and cultural needs, conditions, paths, life opportunities, work, participation 
in decision-making processes. 
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Furthermore, the whole educational community is working on gender balance, especially in those places 
where there is a decrease in the presence of women. With the administration of the questionnaires 
presented to first year students (on any preconceptions and obstacles encountered in choosing the 
degree course), a monitoring process is underway on the perception of their choice in the family, at 
school and in friendships and on the differences of generally in the study courses in Physics (Bachelor, 
Master and Doctorate) as well as on the removal of the criticalities found. 

Thus, the training choices take on strategic importance and guidance becomes an important tool to 
overcome the problem of the percentage, which is below 30%, of women enrolled in technical-scientific 
faculties. To date, the orientation activities of PN-Physics are aimed at stimulating students of the last 
years of high school to make more informed choices, above all through a better knowledge of Physics, 
in its most advanced research topics still open and in its many applications as well as in relation to work 
and professional opportunities with the guarantee of gender equality. 

In order to identify possible strategies to increase the interest of students in Physics and to stimulate 
their enrolment in the degree course in Physics, where traditionally the presence of women is below 
35% [3], the motivations and expectations of secondary school students and the first year of the degree 
course. The results of the survey, compared with those of research already carried out at an international 
level, highlighted the urgent need to include an appropriate interdisciplinary educational itineraries 
designed and tested in the three-year period 2019/2021 undertaken to develop Action-1 in the training 
course of the students on Gender Equality in STEM and, in particular, in Physics. 

Thus, in the Department of Physics of the University of Salerno, the three educational itineraries 
presented here have been created within a broader experimentation that includes the implementation 
of Inquiry Based Learning Methodology, to be experimented for a long time, in the orientation itineraries 
to scientific careers, PLS, specific to Action 1 relating precisely to guidance in Gender Equality. 

Therefore, the aforementioned itineraries will be described here, highlighting the common thread and 
logic:  teaching a lesson by matching a laboratory itinerary (carried out with the Inquiry method) with a 
learning itinerary about historical-sociological and technical-scientific contents but also promoting a 
strong playful dimension in these educational itineraries. 

2 METHODOLOGY 
The development of the created itineraries was designed to be carried out in three phases converging into 
a single and final part that contains the meaning of the educational itinerary just carried out by the students.  

In detail, the three phases have been developed in the logic of the treasure hunt (in English escape-
room) according to which clues are used for the student who must independently select the significant 
information for the progression of the itinerary. The clues are multiple in nature as they are historical, 
cultural, social and scientific. Each clue is presented in a phase along the way. The clue characterizes 
the phase that is taking place and sets a specific educational objective. The phases, in fact, each have 
a different objective: 

The first phase is the descriptive one of the stories of the Nobel women and the disappearance of the 
Nobel women with the description of the historical context in which the events and research of the 
various scientists alternated. This phase was designed and proved useful in understanding the issue of 
gender equality in the STEM field. In the Physics Department of Salerno this phase was carried out by 
introducing the historical facts and the historical-cultural contexts in which the listed figures moved and 
documenting the history of both Nobel laureates (Marie Curie in 1903, Maria Goeppert-Mayer in 1963, 
Donna Strickland in 2018 and Andrea Ghez in 2020) and scientists who have not received any 
recognition (ranging both in Physics and in the more general field of STEM) and citing, where they 
existed, the historical-cultural reasons that have led to discriminatory attitudes in towards these women. 

The second phase, useful for carrying out a self-investigation and making students aware of how well 
rooted some stereotypes are in their society, was conducted according to the Draw-a-scientist test [4]. 
This approach, in the Planning phase of the itinerary, seemed to be an original and laboratory way to 
bring out reflections and discussions about oneself and what the individual can do to change and remove 
discriminating ideas when he identifies and recognizes them. In this phase, the results of the 
investigation by David W. Chambers [4] from the 1970s are shown in which, through a simple pictorial 
request to children of the preschool and elementary age classes, the convictions instilled by society 
regarding the figure of the scientist (term used deliberately in English because it is neutral) and belonging 
to a specific gender (male or female, white or black). 
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The third phase, useful for the application of laboratory teaching (learning by doing or learning by 
investigating), was carried out in the laboratory by reproducing experiments with historical reference and 
in gender equality in performance;  

the fourth and last phase, conclusive, was designed to understand and integrate all the previous phases 
in the light of an escape room itinerary (or treasure hunt) in which the student is equipped with all the 
elements necessary to carry out his investigation on the history of women and scientists at the center of 
the PLS annual session. 

 
Fig.1 Schema about educational escape-room itinerary 

2.1 First Step: the importance of historical documentation 
The common part of the courses held in the three-year period is the introduction of students to the 
problem of gender equality with a direct focus on the STEM. Only by retracing both the history of the 
Nobel laureates (in physics there were 4) and that of the Nobel laureates and analyzing the historical-
sociological reasons for these shortcomings can we understand the reasons.  

In the historical treatment of the question there are the stories of those women who worked in groups to 
which the Nobel Prize was awarded with their clear exclusion; the most famous cases that have gone 
down in history are those of Rosalind Franklin, in stark contrast to the 1962 Nobel Prize of Watson and 
Crick, and the case of Lise Meitner, cited several times in Otto Hahn's 1944 Nobel speech. 

Therefore, in each of the three sessions of PLS Action 1, one of the historical characters mentioned in 
this first phase of the documentary was chosen to examine the missed Nobel laureates and, to continue 
the laboratory itinerary, the historical-scientific process of the character with the Nobel-missed was 
followed in parallel with the real discoveries and scientific results obtained by this character to be 
identified in the treasure hunt conducted between the physics laboratory and lectures. 

2.2 Second phase: the scientist stereotyped images and the Draw-a-scientist test 
An original idea was to include in the three paths of 2019/2021 editions, the survey of the "Draw a 
scientist" - test [4]. The test investigates the concepts buried in students with respect to the correlation 
between belonging to a gender and the relationship with science; the emblem of this study is the use of 
the word scientist, a neutral term in English, which lends itself well to the ambiguous request of the test 
to externalize one's mental habitus with respect to the scientist with a drawing. The goal is to understand 
what genre the student is referring to when talking about science and dealing with science. 

This is a graphic outsourcing technique that was first proposed in the 1970s by the Australian sociologist 
David Chambers, precisely to stimulate students' reflection and introspection on some stereotypes about 
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women and science. This DAST-test was administered to a large sample of students to understand how 
stereotypes affect the minds of young people, more or less young, when it comes to female scientists. 
In Chambers's investigation, it was not only gender that was concerned, but also the fact that children 
perceive those in science as "not like them", with the danger that this would discourage them from 
choosing adult science careers; obviously the discouragement is all the more serious if they also 
perceive gender discrimination. 

In the Action 1 - PLS itinerary, this ideographic study is analyzed and what has been observed: a general 
prevalence of male scientists was present in the drawings of both male and female students. In fact, in 
the original study Chambers divided the samples of students by age group and noted that young children 
tend to draw pictures of their own sex because they have limited knowledge of scientists while older 
students show what social influence is on the scientist concept. Although nearly 60% of the women who 
participated in his study were, the majority (63%) of the drawings depicted a male scientist at work, while 
24% of the students included a male and female or neutral figure in their drawing. This type of original 
survey was introduced and shown in its peculiarity to all classes participating in PLS-Action 1; the test 
was not administered because the objectives and timing were more restricted but it had the right effect: 
to bring out a self-reflection on what I would draw. 

With this educational itinerary, the students went towards a critical gender balance thinking, using a 
Rosenthal effect (or Pygmalion effect) [5] thanks to which once gender stereotypes emerged it was 
possible to glimpse key positive models (known female scientists in the first phase) to replace alleged 
previous models of stereotyped scientists. In short, the image has been “cleaned up” and, in a certain 
sense, standardized, as Chambers proposes [4]. 

2.3 Third phase: the laboratorial experience 
For the purely technical-scientific phase has been reserved half of the educational itinerary. This third 
phase preceded the final one with which the itinerary was closed in a circular way and returned to the 
starting point with an expected new attitude, achieved through the experienced itinerary that is the goal 
/ treasure of the escape room (treasure hunt) built. In turn, this technical phase was divided into 
laboratory action, before the theoretical one relating to the topics under examination; so that, according 
to the IBL method, the students were led through guided experiments relating to the topic treated by the 
scientist in question to a final result: that of knowing one of the female figures treated in the first phase.  

In particular, for each year of PLS Action 1, each edition was designed on a prominent character, 
creating a workshop itinerary used as a clue in the investigation of the scientist / treasure; so that: 

• for the itinerary inspired by Lise Meitner, the measurement of the Planck constant with a 
photodiode was carried out in the laboratory phase, to bring the clue that Meitner was a pupil first 
of Boltzmann and then of Planck in the Friedrich-Wilhelm-Universitat of Berlin; 

• for the itinerary inspired by Maria Telkes instead the laboratory dealt with the measurement of the 
efficiency of didactic photovoltaic panels (in Fig. 2), since Telkes in 1950 together with the 
architect Eleanor Raymond, designed the Dover House, the first house completely heated by the 
sun with metal and glass panels behind the windows. 

  
Fig.2 Students at work in Department of Physics in Salerno University. 
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• In this latest 2021 edition, two courses have been designed to be adapted to the type of Distance 
Learning, focusing on: the first, on the theme of "Physics of Flight" and the study of phenomena 
such as the Lifting of a wing and the Coanda effect, using the simulation of the aerodynamic 
characteristics of aircraft (airplanes or rockets), available on the NASA Educational website [6], 
and inspiring this itinerary to the first female driver Amelia Earhart. 

• the second, which proposes instead the study of kinematics and launch trajectories studied in the 
1950s by Katherine Johnson [7] at NASA. 

In this 2021 itinerary, free materials (made available by NASA for teaching) were used and all the NASA 
references [6] were provided that students can use for an autonomous and interdisciplinary itinerary that 
allows them to understand the subject matter and its contents. in another language (thus also activating 
the mobilization of language skills). 

In all editions of PLS Action 1, the theoretical phase was carried out after the laboratory one to give 
space to the students' interpretations of the observed phenomena (photodiode and construction of the 
circuit suitable for measuring h, photovoltaic panel and construction of the circuit suitable for measuring 
the efficiency at various inclinations and illuminations, measurement of the Lift Coefficient of small 
objects placed on a flow of air). 

In the itinerary about Lise Meitner, the theoretical discussion was focused on the crisis of Classical 
Physics (as seen in fig. 3) and the first steps towards Modern Physics, while for Maria Telkes we talked 
about Physics of Materials (semiconductors and functioning of these in the photovoltaic panel). 

 
Fig.3 Lectures about Lise Meitner itinerary. 

The 2021 session instead is focused on Aerodynamics and Physics of Flight, the main 
misunderstandings on Bernoulli's law, with respect to the Lift developed on aircraft wings, and the 
alternative treatment of Lift according to Newton's laws were addressed. In this edition some 
experiments were filmed by the Educational Laboratory of the Salerno’ Physics Department and 
proposed during the lessons (in distance learning) to students in order to make them participate in the 
collection and processing of the data necessary for a measurement of the Lift coefficient of some objects 
used in the videos and compare it with Lift coefficient calculated by NASA Simulator FoilSimIII [6]. 

An alternative itinerary was designed by preparing a theoretical analysis of the articles T.H.Skopinski 
[7] and his team (to which Katherine Johnson belonged) on the study of the launch trajectories and orbits 
of the satellites launched by Flight Research Division of the NACA (formerly NASA) Langley 
Aeronautical Laboratory of 1958, which will be followed by a simulation session for calculating the launch 
trajectories of a rocket. This itinerary, however, has remained on paper and not yet tested due to the 
tight deadlines. 

2.4 Final phase: the discovery of women treasure through the laboratory clues 
The last phase proposed closes the cycle of lessons on itself (as seen in Fig. 1) by returning to the 
starting point. In fact, the cycle of treatment of the issue, STEM in Gender Equality, ends, asking 
students to discover the character who inspired the laboratory and theoretical path carried out as a sort 
of treasure hunt, aimed at the female figure of interest and who it guided them transparently along a 
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training itinerary containing technical but also historical knowledge and aimed at mobilizing the 
interdisciplinary knowledge acquired in their course of study. 

In this phase, students are asked to report on the conclusions they have reached, working in groups of equal 
gender and with work done outside the classrooms in order to mobilize social and organizational skills. 

3 RESULTS 
This cycle of lectures had and will certainly have as its fulcrum an ambitious long-term goal such as the 
identification of socially induced attitudes of distrust, according to which one must belong to a genre in 
order to confront science. It also aims at a more immediate goal such as becoming aware of one's 
inclinations and ambitions regardless of gender; however, he asks the students to test themselves in 
technical-laboratory paths by breaking down the complexity of the topics into small sub-topics addressed 
from time to time in the laboratory and in the classroom. Immediately the groups of students involved in 
the courses became aware of the importance of their autonomy of thought, with respect to each of the 
topics covered, and they developed (or tried to develop) a greater confidence in dealing with 
interdisciplinary themes ranging from historical to scientific studies, so much so as to propose them 
again in the oral exam of the state exam or to present their works at the annual PLS and ASL conference 
held in September 2020 in Fisciano at the University of Salerno.  Finally, it should be noted that the 
course proved to be useful for both high school and technical courses, albeit with some further 
readjustment and in-depth study depending on the Institute hosted by the Physics Department.  

4 CONCLUSIONS 
Finally, what has been achieved in this cycle of lectures is still considered perfectible and modeled 
according to the needs of the students and the times (see also the modeling of the same courses held 
In Presence to be adapted and modeled for Distance Learning). 

Therefore, in this discussion the logic of planning the itineraries and the links between the various topics 
was shown both to stimulate a comparison in the school community on how to deal with a thorny issue 
such as gender equality, and to collect criticism, exchanges of experiences and suggestions on the 
future modeling of the traced and realized itineraries. 

All the material produced by the students who participated in the various sessions (incoming and 
outgoing satisfaction interviews, entry tests on content and exit tests on skills) is still being analyzed and 
further material is being drafted to evaluate the desired results in the long and medium term. 

Therefore, certainly one of the most immediate objectives is to design a campaign to collect those data 
collected during the teaching sessions in the Faculty in order to make them organically meaningful for 
an educational interpretation and educational action to be undertaken; but it would also be useful to 
collect data relating to the continuation of the pupils' itineraries upon returning to the classroom. 

Furthermore, the objective is the organic collection of the proposed experiences accompanied by work 
sheets that can guide the teacher step by step in the phases of setting, creating and re-adapting the 
educational itinerary to their classes, as well as documentation of what has been done in view of 
reflection. metacognitive for learning. All this will certainly require more time but also a closer 
collaboration between what is the PLS and the trainers of the second level education cycle aimed at the 
well-being and future of the new generations.  
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TEACHING “ELECTRICAL ENGINEERING” DURING THE 
LOCKDOWN- EXPLORING TEACHERS’ AND STUDENTS’ 

PERCEPTIONS ON HOW TO IMPROVE IT 

D. Stoyanova, N. Kafadarova, S. Stoyanova-Petrova, S. Sotirov, N. Mileva 
Plovdiv University Paisii Hilendarski (BULGARIA) 

Abstract 
The COVID-19 pandemic has changed the way we live, communicate, work and study. Given today’s 
situation, it is almost a certainty that distance and blended learning will become the new traditional 
teaching models.  

In this paper we present the results from the survey among 10 teachers and 74 students regarding 
their opinion about distance and/or blended learning in the fundamental engineering discipline 
“Electrical Engineering” –Part I and Part II. The online survey was conducted within the framework of 
the project "New Trends in "Electrical Engineering” Training in a Pandemic", funded by Fund “Scientific 
research” at the Plovdiv University Paisii Hilendarski. 

Results from the survey show that most students highly appreciate the quality of the online lectures 
but are not satisfied from the online laboratory classes. Both students and teachers think that the 
reduced number of face-to-face labs was not enough to develop solid practical skills in electrical 
engineering which will inevitably affect students’ future professional career. 

In order to improve our curriculum in “Electrical Engineering” we also asked 55 first grade students to 
complete a preliminary questionnaire to identify their prior knowledge and expectations of the course. 
The results show that students expect more practical oriented teaching process. All of them prefer 
hands-on learning than theory based one.  

On the basis of the surveyed students’ and teachers’ responses, the project team will develop the 
educational technology for distance and/or blended education in "Electrical Engineering” to make the 
training more effective, efficient and flexible in a pandemic context. 

Keywords: Electrical engineering, distance learning, blended learning, pandemic. 

1 INTRODUCTION 
The COVID-19 pandemic affected all spheres of social life, including the education system. 
Governments all over the world have closed schools and universities in order to prevent the spread of 
the coronavirus.  All educational institutions shifted to distance and/or blended learning [1][2].  This 
forced instructors to quickly adapt their teaching materials for online approach, which led to increased 
workload and additional costs for the universities [3]. It is well known that this approach works 
successfully for developing theoretical knowledge, rather than practical laboratory skills [4][5].  
Therefore, it was a real challenge for teachers to update their curricula and develop effective 
educational technologies to maintain the quality of training. 

2 METHODOLOGY 
In engineering specialties of the Faculty of Physics and Technology at Plovdiv University “Paisii 
Hilendarski” the “Electrical engineering” is offered during the first two years of study. It is a 
fundamental discipline for the engineering courses - students gain knowledge about basic laws of 
electrical engineering, methods of analysis of electrical circuits, acquire skills to work with modern 
measuring equipment, which is a necessary prerequisite for their future professional career [6][7]. 
Considering its importance for engineering education, Plovdiv University “Paisii Hilendarski” started a 
new project "New Trends in "Electrical Engineering” Training in a Pandemic". The main goal of the 
project is the implementation of innovative methods and tools in the "Electrical Engineering" training 
for engineering specialties in a pandemic. The project aims at meeting the needs of the two target 
groups (students and teachers): 
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• Using innovative teaching methods, the students gain knowledge and experience regarding the 
design of electrical circuits and work with modern measuring equipment, which is a necessary 
prerequisite for their future career. 

• The developed educational technology for distance and/or blended learning in "Electrical 
Engineering" can be used by both teachers of electrical engineering and teachers of other 
engineering disciplines. 

Two questionnaires were used to identify the needs of the two target groups: 

• Teachers’ and students’ questionnaires regarding their opinion about distance and/or blended 
learning in “Electrical engineering” –Part I and Part II; 

• A questionnaire determining students' prior knowledge and expectations from the course. 

3 RESULTS 

3.1 Results from teachers’ and students’ questionnaires regarding their 
opinion about distance and blended learning in “Electrical engineering” 

3.1.1 Results from teachers’ questionnaire 
During the academic years 2019-2020 and 2020-2021 all lectures in “Electrical engineering” were held 
online. The laboratory classes were conducted in a blended mode (online and face-to-face).  

10 teachers participated in our survey (in the form of interview) regarding their opinion about distance 
and blended learning in “Electrical engineering” (Table 1). 

Table 1. Teachers’ questionnaire regarding their opinion about distance and blended learning in  
“Electrical engineering” 

Question 

What platform did you use for your online lectures? 

What platform did you use for your online lab classes? 

What communication channels did you use to provide feedback and support your students? 

What format of the online lectures did you use? 

What format of the online labs did you use? 

To what extent can you consider that the course learning outcomes have been achieved? 
(Achieved completely; Achieved to a great extent; Achieved to some extent; Not achieved at all). 

All teachers used both asynchronous (DIPSEIL or Google Classroom) and synchronous (Zoom or 
Google Meet) learning platforms. All lectures were uploaded on DIPSEIL or Google Classroom, but 
some difficult to understand topics were presented in real time by using Zoom or Google Meet. The 
same platforms were used for the online labs. 

All respondents answered that they were ready to use all channels of communication in order to 
provide just in time support and feedback. But most often they used Zoom or Google meet for 
students’ questions and the feedback tools of DIPSEIL and Google Classroom for the written 
assignments. 

All teachers uploaded their online lectures (in pdf, pptx, doc format) on DIPSEIL or Google Classroom. 
In this way students had access to the learning materials at a time convenient for them. Students 
could read the learning material before the real-time online classes. During these classes teachers 
explained the new topics and answered students’ questions.  

Most online labs were again in pdf or pptx format and only few of them were in the form of video. 

All respondents were confident that the learning outcomes concerning knowledge have been achieved 
to a great extent, but those regarding practical skills have been achieved to some extent. The reasons 
were: 

• the reduced number of the face-to-face laboratory classes; 
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• all face-to-face laboratory classes were conducted before or after lectures (at the beginning or 
at the end of the semester).  This forced teachers to spend more time to explain the theory 
regarding the laboratory exercise, thus reducing students' working time. 

• teachers needed more time to prepare effective teaching materials for the online laboratory 
classes. 

3.1.2 Results from students’ questionnaire 
74 students, who have already passed the online course “Electrical Engineering” –Part I and Part II, 
participated in the survey regarding their opinion about distance and/or blended learning in this 
discipline. The questionnaire consists of two multivariate choice questions and six Likert scale 
questions. 

Fig. 1 shows the distribution of answers to the first question “How do you prefer to communicate with 
your instructors during the distance learning?”. More than half of the respondents (54.4%) say that 
Google Meet or Zoom is the most preferred communication channel, followed by the tools of DIPSEIL 
or Google Classroom (23%). The least students prefer “Text message” (2.7%).  

 
Figure 1. Distribution of the answers to the question “How do you prefer to communicate  

with your instructors during the distance learning?” 

Combination from an asynchronous and synchronous teaching platform is the most effective platform 
for the online course delivery according to half of the students. 31.1% prefer the asynchronous 
teaching by using DIPSEIL or Google Classroom and only 18.9% choose teaching via Zoom or 
Google Meet. 

The next six questions follow a 4-point Likert scale (0 - "No"; 1- "Rather no"; 2- "Rather yes"; 3 - "Yes") 
(Table 2). 

Most of respondents are satisfied with the teachers’ support and feedback during the online learning 
(41.9%- “Rather yes” and 17.6%- “Yes”) and the used combination of learning platforms (41.9% 
“Rather yes” and 24.3% “Yes”).   

Over 60% of students (16.2% “Rather yes” and 45.9% “Yes”) are satisfied with the format of online 
lectures and the gained knowledge during the course (40.5% “Rather yes” and 12.2% “Yes”). While 
online learning is considered a very suitable approach for lectures, it is considered unsuitable for 
laboratory classes by students.  Most students are not satisfied with the format of the online labs 
(25.7% „No” and 43.2% “Rather no”) and the gained practical skills (13.5% “Rather no” and 48.6% 
“No”). 
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Table 2. Distribution of answers to the Likert scale questions 

Question 0 - 
 "No" 

1- "Rather 
no" 

2- "Rather 
yes" 

3 -  
"Yes" Median 

I am satisfied with the teachers’ support and feedback 
during the online learning. 13,5% 27,0% 41,9% 17,6% 2 

I am satisfied with the used learning platforms. 6,8% 27,0% 41,9% 24,3% 2 

I am satisfied with the format of the online lectures. 12,2% 25,7% 16,2% 45,9% 2 

I am satisfied with the format of the online labs. 25,7% 43,2% 14,9% 16,2% 1 

I am satisfied with the gained knowledge during the course. 13,5% 33,8% 40,5% 12,2% 2 

I am safisfied with the gained practical skills during the course. 13,5% 48,6% 27,0% 10,8% 1 

3.2 Results from the questionnaire determining students' prior knowledge 
and expectations from the course “Electrical engineering” 

We asked 55 first grade students to complete online a preliminary questionnaire to identify their prior 
knowledge and expectations of the course. The questionnaire includes one open question, one 
multivariate choice question and three Likert scale questions. 

The first question “What teaching methods do you prefer during the classes?” allows students to give 
more than one answer.  The distribution of responses is shown on Fig. 2. The most of students chose 
laboratory work, and the least - discussion with other students. Another interesting result is that the 
respondents preferred cooperative work on projects to individual work on projects.  

 
Figure 2. Distribution of answers to the question “What teaching methods do you prefer during the classes?” 

On the question “Specify what knowledge/skills do you expect to acquire in your course “Electrical 
engineering” the most common answers are: “to be able to work different electrical measuring 
equipment”(94.5%); “to be able to design electrical circuits” (72.7%); “to know main concepts and laws 
of electrical circuits” (81.8%); “to learn circuit design software”(90.9%). 

The last 3 questions ask students to rate their knowledge and skills level in: 

- Using measuring equipment  
- Reading electrical schematics 
- Using simulation software for designing electrical circuits 

Scores were measured on a scale from 1 (poor knowledge) to 5 (excellent knowledge). Almost half of 
the students (45.5%) rated their knowledge and skills level in using measuring equipment as poor and 
fair. 61.8% assessed their skills in reading electrical schematics with poor and fair.  Only 14.5% of 
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respondents evaluate their practical competence in using simulation software for designing electrical 
circuits higher than good.  

4 CONCLUSIONS 
In order to improve the distance and/or blended learning in “Electrical Engineering” Plovdiv University 
Paisii Hilendarski started a project "New Trends in "Electrical Engineering” Training in a Pandemic". 
The main goals of the project are: 

• improvement of the existing curriculum in "Electrical Engineering”; 

• development of an educational technology for distance and/or blended training in "Electrical 
Engineering". 

During the “Needs analysis” phase of the project we performed two surveys. The first survey was 
conducted among the first grade student to identify their prior knowledge and expectations of this 
course. The results show that students expect more practical oriented teaching process. All of them 
prefer hands-on learning than theory based one.  The second survey asks teachers and students from 
the Faculty of Physics and Technology of Plovdiv University for their opinion about distance and/or 
blended learning in “Electrical Engineering” – Part I and Part II. Results from the survey show that 
most students highly appreciate the quality of the online lectures but are not satisfied from the online 
laboratory classes. Both students and teachers think that the reduced number of face-to-face labs was 
not enough to develop solid practical skills in electrical engineering which will inevitably affect 
students’ future professional career. 

On the basis of the surveyed students’ and teachers’ responses, the project team will develop the 
educational technology for distance and/or blended education in "Electrical Engineering” to make the 
training more effective, efficient and flexible in a pandemic context. 
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TRADITIONAL TEST VERSUS E-TEST 

G. Papp, D. Szegő 
University of Debrecen (HUNGARY) 

Abstract 
Traditional tests have long been used in education to differentiate between the degrees of knowledge. 
To assess students' knowledge of mathematics, they typically use paper-pencil type worksheets created 
by teachers that contain open tasks, so that the mastery of the solution process can be measured clearly. 
We still use them today. 

Nowadays, there is more emphasis on tests. With the development of technology, it has become 
increasingly important to create e-tests in mathematics education as well, the items of which include 
multiple choice, true-false, short answers, and the replacement of omitted concepts. In these cases, the 
process of solving the tasks is pushed to the background. The tests are delivered to the target group in 
a downloadable form or via online platforms. 

A year ago, we had to switch to distance learning unexpectedly, at which point e-tests, which were used 
for accountability, played a huge role. In the first semester of the 2020/21 academic year, I conducted 
research in Ferenc Rakoczi II Transcarpathian Hungarian College of Higher Education among second 
year Accounting and Taxation major students, in which I examined the accuracy and error possibilities 
of knowledge level measurement with the multiple-choice test and the traditional worksheet. 

The object of the research was to examine how accurately we can measure if we use only a multiple-
choice test. To do this, I compare two e-tests (consisting only multiple-choice type of items) and a 
traditional (open-ended) worksheet the same group of students whose level of knowledge and 
reflections I observed during the lessons. The result shows that the traditional worksheet reflects the 
knowledge inferred from the observations, while the e-tests have large fluctuations. From this, I 
concluded that more accurate results need to be tested by mixed items. 

Keywords: tertiary education, e-test, traditional test, e-assessment. 

1 INTRODUCTION 
Being able to make important and correct decisions in the educational process, as well as in other 
branches of science, depends on reliable and valid measurement (e.g. [4]). Formative assessment has 
become an important element in improving teaching and raising standards. Students perform differently 
on measures of achievement in mathematics depending on the type of test, its content and the 
population of students being considered (e.g. [5]). 

Both education and assessment have been hampered by the introduction of distance learning. 
Previously, we used traditional worksheets and tests that had to be switched to e-tests. Let’s get 
acquainted with the theory of these and then compare them in practice. 

1.1 Traditional test 
Measurement is central to the construction of a quality student assessment even in the case of a 
classroom-designed or non-standardized assessments instrument (e.g. [5]). Traditional tests, often 
referred to as paper-and-pencil tests, have played and continue to play a very important role in guiding 
teaching-learning processes, in assessing the effectiveness of education. These tests are mostly in a 
fixed format, which means that the tasks of the tests are always given to the tested people in the same 
formal layout (e.g. [1]). 

A test can be studied from different perspectives and the items of the test can be evaluated according 
to different theories. Classical test theory and item response theory are commonly perceived as 
representing two very different measurement frameworks (e.g. [5], [6]). 

In paper-and-pencil and fixed-format tests, a wide variety of items (the smallest, self-assessable unit) 
can occur: multiple-choice and dichotomous choice (alternative choice, considered a special case of 
multiple choice), one form of which is true-false, matching (correspondence between elements of two 
sets). In the case of closed-ended or multiple-choice questions, the test must be solved by choosing 
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from predefined answers. In the case of open-ended or Constructed Response questions, examinees 
create the answer themselves, and evaluating this and determining the correctness of the answer 
requires an additional, mostly personal coding decision (e.g. [1]). 

The basic concern of test developers when constructing a test is the nature and quality of test items and 
how examinees respond to these items. The validity and the reliability of any test depend ultimately on 
the characteristics of its items. Test theories enable the prediction of outcomes of tests by identifying 
parameters of item difficulty, item discrimination and the ability of test takers (e.g. [6]). 

In mathematics, worksheets used to be mostly open-ended in the past. These are considered traditional 
worksheets unless they have the goodness indicators: objectivity, reliability and validity. A test is 
objective if its assessment does not require personal human decisions. The reliability is the degree to 
which an instrument consistently measures the ability of an individual or group while validity is the degree 
to which an instrument measures what it is intended to measure (e.g. [5]). The reliability study is possible 
by considering more than one source of error at the same time (e.g. [4]). 

1.2 E-test 
The use of a computer not only simplifies the testing process, but also allows for efficient methods that 
cannot be approached with traditional measurements. (e.g. [1]). With the digitalization of education 
various electronic tools (hardware and software) aid the measurements. These new digital technologies 
are excellent for the educational process (e.g. during motivation, repetition, exercise or rating) (e.g. [2]). 

The computer testing appeared at the same time as the use of computers for educational purposes (e.g. 
[1]). Test questions and assignments, which are included in a concrete e-test can be chosen on the 
basis of different principles and rules. Some authors consider that the test assignments must be chosen 
according to their type (according to the appropriate classification), and others think that they must be 
chosen according to their content (including relationship with the subject domain) and/or cognitive 
objectives of the learning process (e.g. [3]). According to their use we classify the e-tests as follows: 1. 
We are determining the students’ knowledge; 2. We want to increase the motivation of the students; 3. 
If we use it as an interactive worksheet (this is no longer a traditional test, the electronic test is just a 
tool here) (e.g. [2]). 

Computer-based testing includes its application over both the network and the Internet (e.g. [1]). One of 
the most important priorities of the automatic e-test assessment and organization is resource saving. 
Examination using e-Learning environments guarantees reliability, objective assessment and 
application of identical assessment criteria for each examinee. Once e-tests are created and 
standardized (after appropriate experiments and evaluation), they can be reused and exchanged and/or 
shared between different teachers and universities. Using e-tests teachers can check the knowledge 
and skills in many more domains compared to the classical form of examination. Moreover learners can 
see outcomes of their achievements and learning progress much faster compared to the time necessary 
for the classical way of examination (e.g. [3]). 

Multiple-choice tasks could be transferred to a computer without any difficulty. Tests consisting of such 
tasks are often referred to as objective tests (e.g. [1]). In the course of my research, I use this objectivity 
to examine the accuracy of the measurement of knowledge gained in mathematics lessons by 
comparing the multiple-choice tests and worksheets I have prepared. 

2 METHODOLOGY 
The pilot research was carried out in in Ferenc Rakoczi II Transcarpathian Hungarian College of Higher 
Education with 19 second year Accounting and Taxation major students. Within the framework of the 
subject Probability Calculation and Mathematical Statistics, I examined the students' knowledge and the 
accuracy of the knowledge survey, covering the material of 10 practical lessons. For this, I compared 
the results of two e-tests and a traditional worksheet with each other and with the in class observations. 
Since the lessons were held online, I could only check and observe the stand-alone task solution using 
the video call. I created the e-tests using Google Forms. 

Using the first test, I measured the students’ pre-existing knowledge. I wondered what lasting knowledge 
they had on the subject based on their previous studies. The e-test consisted of 8 multiple choice items. 
The second test was at the end of the fourth lesson to assess the students’ knowledge of previous 
topics. In the 5-item e-test, students had answer multiple-choice questions. The topic was closed in the 
tenth class. I used a traditional worksheet, which consisted of 5 tasks. Through the open tasks, the way 
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of thinking and the partial results were also visible, so they could also be evaluated. The solution was 
consider complete only with a description of the process, by prior arrangement I did not accept it if only 
the final result was on the worksheet. 

3 RESULTS 
Based on the results of the first test, 10 students passed with more than 70% of the test. The task with 
the fewest correct answers is shown in Fig. 1, which was solved correctly by only 5 students. 

 
Figure 1. Item from the first test. 

They came to the wrong solution mostly by incorrectly applying classical probability. In the case of the 
1/10 answer, the 7 students calculated the selection only from the sour apples correctly, and then not 
paying attention to the fact that the 2 sour apples had to be selected from the total quantity too, marked 
the answer closest to their own result. This may be inattention, but the student may not have fully 
mastered the required curriculum. After completing the test, 2 students said that the value they 
calculated in this task was not included in the answers, so they guessed it, although incorrectly. 

The result of the second e-test got worse. Here, only 3 students achieved more than 70%, and another 
5 students between 50-70%. Several tasks proved difficult for them, even though they were based on 
recent studies at that time. One of the least correctly marked tasks is shown in Fig. 2. 

 
Figure 2. Item from the second test. 

This would have been a simple introductory task from Probability Space, which could have been solved 
by the concept and drawing of sets, but also by writing an example. Based on the observation and the 
questions after completing the test, it turned out that they were trying to imagine solving the task rather 
than drawing it. Thus, 13 students incorrectly came up with the “sample space” solution because they 
thought of the number line. One correct solution was guessed by one of the students, who is not 
mathematically minded based on observation and his own testimony. 

5031



 

 

To conclude the topic, all 6 tasks of the traditional worksheet were solved by only 6 students with minor 
or major errors, thus exceeding the 70% knowledge level. Another 7 students completed a level between 
50-70% by solving tasks 1-4, and the results of 6 students showed less than necessary knowledge of 
the given topic. The most common mistakes were misinterpretation of the task and lack of necessary 
knowledge. This is also reflected in the task shown in Fig. 3, in which one student interpreted the 
required initial calculations as a complete solution and made a mistake in it as well. 

 
Figure 3. Item from the worksheet. 

Examining the three results, we see that there are those who show evolving knowledge from e-tests to 
the traditional worksheet, and there are those who has decreasing values. The comparison is shown in 
Fig. 4. 

 
Figure 4. Comparison of student results. 

Comparing the results of the students the green column of Figure 1 shows the results of the worksheet, 
which I arranged the students in descending order according to the level of knowledge (H = student, 
1,2,3,…, 19 - serial numbers). Based on my observation in class and talking to students, I could create 
roughly the same order. We can see the fluctuations in the results of the e-tests compared to this order. 
Examining the students with the best knowledge, the H1 result indicates a gradually evolving level of 
knowledge while being active in the classes and H1’s solutions are correct. Based on the observation, 
the results were expected to be similar for student H4. Equally interesting e-test results has the students 
of intermediate knowledge for whom one or the other test indicates 100% knowledge. The same 
oscillation appears in the result of the H18 student, although there the second e-test may already 
indicate the error of the first one. 

4 CONCLUSIONS 
Examining the results, we see that the multiple-choice e-test does not give all students enough 
motivation to solve the task. From the well-prepared test and the students incorrect answers, it can be 
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determined where the student was lacking in mastering the process, but there is also a possibility of 
guessing with each item. 

The solutions to the open tasks in the worksheet showed a more accurate picture of how far the student 
had come in mastering the processes. Although the level of motivation can be as low as in the case of 
e-tests, there is no way to guess the end result without calculation. The result of the worksheet was 
close to the conclusions drawn from the observations. 

At the end of the research, I came to the conclusion that we cannot measure mathematical knowledge 
accurately enough with the help of e-tests consisting only of multiple-choice items. In my opinion, in 
order to obtain a more accurate result, it is necessary to use a mixture of item types from the e-tests, 
and sometimes it is also expedient to use a traditional worksheet. 
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EFFECT OF B-LEARNING IN A HIGHER EDUCATION COURSE 

P. Carvalho, L. Descalço 
University of Aveiro (PORTUGAL) 

Abstract 
Changes adopted in teaching and learning methodologies, on all teaching levels and on higher 
education in particular, because of the pandemic crisis triggered in March 2020, have defined 
development vectors worth to preserve. The use of already known Learning Management Systems 
became more important and, at the same time, a democratization of new technological and 
communication tools occurred, allowing a broader vision of a more open teaching, in line with the 
modernization of society. 

It is well known that distance teaching allows new targets in Higher Education and the democratization 
of education in a sense that each person can learn in his way and at his own speed. The current digital 
transformation, not just in education but in society in general, combined with STEAM programs, through 
interfaces for formal and informal education, foresees a change that we expect to be long term and 
beneficial. 

In this article, we describe a restructuration of a methodology used in a calculus course for engineering, 
with a large number of students (103) based on active learning and flipped classroom, centering learning 
in the student, in a b-learning environment. Although an intensive workflow for the teacher, which is a 
negative effect attributed to this approach, the described experience is based on clean and simple 
course design, with the possibility of reusing produced materials in the future, which softens that effect. 

The results of this experiment have been measured by a qualitative survey and by the learning outcomes 
observed in the course. Conclusions show the process is robust, can be sustained in future editions of 
this course, and can be adopted in similar courses of sciences and engineering. 

Keywords: Motivation, calculus, flipped learning, b-learning, technology. 

1 INTRODUCTION 
The first confirmed cases of Covid-19 in Portugal were on the beginning of March  2020.  Universities 
and other schools issued a learning policy at home and implemented online learning. The period from 
March to June was performed in distance learning mode. Students and teachers were surprised by the 
pandemic situation and were forced to transform their courses, which were designed to be taught in 
face-to-face format, into online courses in a remote learning environment. 

With the implementation of the learning policy at home by institutions, many lecturers began, and others 
reinforced, to use a learning management system (LMS) platform as well as video conferences that 
could assist in mathematics learning activities. The democratization of new technological and commu-
nication tools occurred, allowing a broader vision of a more open teaching, in line with the modernization 
of society. 

As time goes by, it is natural to think about how to plan the future of teaching, particularly in higher 
education. This is a chance to rethink the structure of concepts in courses. How many major concepts 
are necessary? Which of them are the most important?  What concepts can be relegated to a secondary 
position or made optional for students who want more?  This is the time when the well-known concept 
of blended learning (b-learning) gains new importance. However, the definition of b-learning is not con-
sensual in the literature [1].  Graham [2] defines b-learning as the integration of face-to-face and online 
instruction and this is widely adopted across higher education sometimes referred as the “new normal” 
in course delivery [3] and [4]. 

Graham [5] asserts that “blended learning systems combine face-to-face instruction with computer-me-
diated instruction”, while Garrison and Kanuka [6] define blended learning as “the thoughtful integration 
of classroom face-to-face learning experiences with online learning experiences”. Thus, we can con-
clude that there is a general agreement that the keys to blended learning are face-to-face and online 
instruction or learning. In addition, Graham [5] suggested that “blended learning systems combine face-
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to-face instruction with computer-mediated instruction” and this definition can be interpreted compre-
hensively since all types of education that combine any form of face-to-face with computer-mediated 
instruction can be seen as blended learning. 

A recent study by Freitas et all [7] reveals that although most students show a preference for mostly 
face-to-face teaching, they also report positive aspects of distance education, such as the interaction 
among students promoted by group activities. However, fewer positive aspects are reflected, namely, 
being less effective in the expected teacher-student interaction, as well as in creating a favorable envi-
ronment to their participation and enrollment in the learning process. Thus, not surprisingly, after a pe-
riod of forced online teaching, teachers and instructors in general redesign their courses, recognizing 
some advantages of distance learning, joining them with the benefits of face-to-face teaching, adopting 
some form of blended learning. 

Implementation of distance learning in higher education does have advantages as well as drawbacks. 
As an advantage, we can mention that this approach is flexible and can be widely used, while the dis-
advantages are that it is exposed to plagiarism practices, problems with internet signal strength and 
consequent problems with communication in synchronous sessions. 

In this paper we describe a methodology used in a restructuration of calculus course for engineering, 
with a large number of students (103) based on active learning and flipped classroom, in a b-learning 
environment. Although based in an intensive work for the instructor, a negative effect attributed to this 
approach, the described experience is based on clean and simple course design, with the possibility of 
reusing produced materials in the future, which softens that effect. 

2 METHODOLOGY 
The authors have some background experience, given by the participation on a Mathematics Projects 
developed at University of Aveiro, namely, SIACUA (Interactive Computer Learning System, University 
of Aveiro, in Portuguese) [8]. This is an online Mathematics Project, which aims to support and enhance 
mathematics education, a kind of personalized learning platform in which the student work is seen as 
the center of the learning process. The use of digital contents in this platform is helpful for the students 
to build their own appropriate environment outside the classroom, in an asynchronous way, and can 
learn at their own pace, several Math subjects as well. 

The subjects of the course followed a weekly schedule of one per week and structure with a common 
routine corresponding to a flipped learning methodology. See Fig. 1. 

  
Figure 1.  Weekly schedule. 

2.1 Research Design   
This is a qualitative research of case study type. The case studied is the perception of students about 
the changes made in a calculus course in an engineering program as a consequence of the challenges 
faced by the instructor in implementing b-learning during a pandemic Covid-19. 

 Since qualitative research is exploratory in nature, they help the authors of this paper to find out more 
about the challenges faced by mathematics tutors during the pandemic in teaching and learning 
activities in higher education. Although this case cannot help in making a decision or coming to a general 
conclusion, it certainly helps to understand mathematics education lecturers’ obstacles in undergoing 
teaching and learning activities using distance learning during the pandemic. 
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A 15-week calculus course was designed according to a simplified model inspired in Lee [9]. The topics 
of a traditional calculus course were assigned throughout the fifteen weeks, with one mid-term exam in 
the seventh week and a final examination in the fifteenth week. Each week, a video with 6-10 min 
lectures recorded by the instructor were uploaded on the online course management system for students. 
In addition, students had two-hour sessions divided into an asynchronous (50 minutes) followed by a 
synchronous session using Zoom platform (50 minutes) and a two-hour face-to-face class each week. 
In general, each face-to-face class started with a quiz on the video and the online class, followed by 
activities on solving a worksheet with three to five problems provided previously by the instructor in the 
LMS platform Moodle. Because of the mandatory restrictions due to Covid-19, students worked 
individually, and the teacher mostly conducted the discussion of problems. 

In this process, online sessions were designed so that their instructional and technical qualities are 
adequate to prepare students for more engaging classroom activities. Thus, this design needs to create 
a tight link between what students do in class and what they do at home so that the result is an 
appropriate blend of individualized online and face-to-face learning activities that coherently harmonize 
meaningful learning experiences for specific needs and contexts. Each week begins with a small 
introductory video and references that students must study to prepare themselves for the synchronous 
session. These references can be videos, chapters of textbooks, or texts made specifically to support 
the study of students in each particular subject. Moreover, there is a worksheet for the face-to-face 
classes to support and consolidate the subject under study that week. 

2.2 Participants and Instruments   
The participants in this study were 48 students of the second year of Industrial Management Engineering 
course. The instructor collected data through an online survey consisting of eight questions. Data was 
collected using an online survey aiming for flexibility and compatibility with online work during the pan-
demic. This survey was distributed on the last week of the classes period and, from the 103 students, 
55 did not respond the questionnaire.   

The survey has three questions about the suitability of the chosen format, the methodology and the 
assessment practice, three questions about the degree of agreement with the methodology adopted for 
synchronous and asynchronous sessions and two open-ended questions in which students made com-
ments and contributions. 

3 RESULTS 
Table 1 shows that the format and the methodology had clear acceptance. However, some students 
feels that some improvements can be done about assessment. We transcribe a testimony from a stu-
dent: “In my opinion, the online tests are not very fair, because they are online and some students cheat 
and because in multiple choice questions it is enough to make a small mistake to lose the total mark. A 
suggestion for improvement is to give some mini tests like quizzes to be solved in person and in a format 
other than multiple-choice questions”. 
The idea of injustice in distance assessment is also evident in Table 2, where we can see that 68,8% of 
the students say that they prefer face-to-face assessment. 

Table 1. The Survey Results of Respondents 

No. Question 
 Response (%) 
Yes It could be better   NR 

1. Was the chosen format, i.e., plan the UC in subjects per week, adequate? 87,5 4 8,5 

2. Was the method followed each week (short introductory video, support-
ing text, synchronous session, face-to-face class) adequate? 

91,6 8 0,4 

3. Was the type of assessment adequate? 85,4 14,5 0,1 
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Table 2. The Survey Results of Respondents 

4. About the type of assessment instruments, tick the sentences which you are agree with: Response (%) 
a. Online exams are effective 52 
b. Online assessment exams should not have existed 8 
c. The assessment must always be in person. 6 
d. Face-to-face assessment tests are fairer than those conducted online. 68,8 

5. About the asynchronous sessions, tick the sentences which you are agree with:  

e. The use of MSTeams was beneficial. 52 
f. It was preferable to have used only the usual LMS (Moodle). 8 
g. The feedback to my questions was immediate. 6 
h. The feedback to my questions was effective. 68,8 

6. About the synchronous sessions, tick the sentences which you are agree with:  

i. The use of the digital whiteboard was positive 93,7 
j. It would have been preferable to use (classic) slides instead of a digital board 0 
k. The duration of the sessions was adequate 72,9 
l. The duration of synchronous sessions should have been 2 hours 8,3 

There were two last questions, namely, 

a) Please, write in this space what you think went wrong and your improvement suggestion. 
b) Please, write now, what you think went well and should be kept in the future. 

Some improvements suggested are related with forms of assessment. Students prefer continuous 
assessment and claim that all work should be used in their final evaluation: “The challenges launched 
by the teacher should have some participation in the evaluation. It would be an additional motivation to 
study”. 

On the other end, responses to the last questions are very motivating concerning with the used 
methodology and the emotions felt by students, which are also a very important aspect of students' 
motivation. Here are some examples: 

“I think the dynamics of the classes were good and the teacher's continuous good mood always helped 
us to take the classes with calmness and a spirit of joy!”; 

“I think the use of platforms like MS Teams to answer questions and give feedback should be maintained”; 

“I think that in general everything went well, the classes performed through the digital board are much 
more effective, in my opinion. I think that the organization by weeks is also functional because it allows 
us to follow the material for weeks, which facilitate the assimilation of the subjects”; 

“The resolution of exercises in the classroom and the solutions of all problems in the worksheets were 
given always in MS Teams and this was precious! Thank you teacher!  

4 CONCLUSIONS 
During the Covid-19 Pandemic, universities and other institutions have implemented many distance-
based learning policies to minimize Covid-19 transmission in the campus environment.   However, this 
policy still provides several obstacles that arise from both lecturers and students. The challenges faced 
by teachers in implementing online learning include limitations in presenting material, especially when 
courses have many mathematical equations.   
One of the ways around this problem was, in this case, to use OneNote as a digital board where the 
instructor can write by hand using a tablet or graphics drawing tablet. On the other hand, there are many 
difficulties with access to internet and the lack of access to devices for students. It can also be felt that 
higher education policies by implementing online learning are not accompanied, in general, by the ability 
to use platforms that can support online learning. However, the results of this experiment show that the 
process is robust and can be sustained in future editions of this course, as well as being adopted in 
similar courses of sciences and engineering. 
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TEACHER TRAINING FOR TECHNOLOGY-BASED INCLUSIVE 
EDUCATION 
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Abstract 
A team from Plovdiv University has focused its scientific interest on the educational inclusion of 
disadvantaged people like people with disabilities, socio-economic disadvantaged people and refugees, 
through empowering teachers so that they are able to actively work towards social inclusion of these 
groups of learners. In this paper we present our scientific work towards conceptualizing and 
development of technical competence related to professional development of students-future-teachers 
and acting teachers, to be able to create, adopt and use technology instruments that will enrich 
disadvantaged groups of learners with educational opportunities. 

Specific objectives of the scientific research are: 

1 Analysis of user needs in different contexts and existing curriculum in social work and pedagogy 
at Plovdiv University. 
The study is oriented toward assessing the extent of use of technologies by the specified groups 
of learners and opening opportunities for their inclusion in technology-based teaching of 
disadvantaged groups of learners. 

2 Design of Technology-based Learning Model (TLM) to support the didactic features of technology-
based learning in order to adapt it to the training conditions of disadvantaged groups of people. 

3 Design of educational scenarios:  
o Technology-based teaching as a learning outcome in students-future-teachers curriculum at 

the university. 
o Technology-based teaching as a subject of qualification and pre-qualification programs of 

active teachers at the university. 
The subsequent objective of the two scenarios is improvement of the conditions for equal access 
to education and training by enhancing the motivation to participate in the educational process, 
by facilitating the access and by additional activities with the disadvantaged students at their place 
of education. 

4 Development and adaptation of applications and digital educational resources. 
This objective addresses the need for implementation of technology-based teaching generalised 
across a range of disciplines in the inclusive education and across institutions, the needs of 
disadvantaged groups education and training. 

5 Strengthening the institutional capacities of the University through short term intensive training of 
academics and staff members. 
The current development improves the educational methods and practices by introducing 
adaptive curriculum in teachers education that is based on digital learning resources for mobile 
devices and targets disadvantage learners’ groups. This takes into account issues such as equal 
opportunities, equity of access, accessibility and the promotion of quality of education. 

Keywords: Disadvantaged people, people with disabilities, socio-economic disadvantaged people, 
refugees, professional development of students-future-teachers. 

1 INTRODUCTION  
An important role in integrating people with developmental disabilities into the regular system is played 
by ICT technology, which should become an instrument or tool that will enable or accelerate the process 
of inclusion. Its adequate use can overcome many obstacles that stand in the way of inclusion of 
students with disabilities in mainstream schools, taking into account their individual needs. 
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Technological innovations, such as new generations of laptops, tablets, smart technology devices, with 
a wide spectrum of options for the users, are part of the daily reality of different generations. Seeking 
didactic features of smart technologies in order to adapt them to the training and daily life conditions of 
disadvantaged groups of people is a preoccupation of the researchers, teachers and other professionals 
for the last decades.  

According to Article 23 of the Convention on the Rights of the Child [1], „a mentally or physically disabled 
child should enjoy a full and decent life, in conditions which ensure dignity, promote self-reliance and 
facilitate the child’s active participation in the community”. UNESCO recommends to „promote the 
creation of mobile content that is relevant to local groups and accessible in local languages” and to 
„advocate for standards that make mobile hardware, software and content accessible to diverse student 
populations, including students with disabilities” [2]. 

Responding to these requirements, a team from Plovdiv University focuses on the educational inclusion 
of the disadvantaged people like people with disabilities, socio-economic disadvantaged people and 
refugees, through empowering teachers so that they are able to actively work towards social inclusion 
of these groups of learners [3], [4]. It is dedicated to conceptualizing and development of technical 
competence related to professional development of students-future-teachers and acting teachers, to be 
able to create, adopt and use technology instruments that will enrich disadvantaged groups of learners 
educational opportunities. 

2 METHODOLOGY 
The scientific work of our team addresses the following thematic priorities working: 

• to modernize the curriculum by developing and implement new learning and teaching tools, 
methodologies and pedagogical approaches including learning outcomes and ICT-based 
practices (inter alia, flexible learning paths, blended courses, virtual and real mobility, practical 
placements etc.) 

• to includes in curricula technology-based learning opportunities for the students who will interact 
in their future professions with children with disabilities, children from socio-economic 
disadvantaged groups or refugees (such as social workers and teachers); 

• to train the academic staff to create technology-based learning contexts; 
• to have a curriculum for training the students in working with disabled children, children from 

socio-economic disadvantaged groups and refugees.   

• to have the logistic / IT for technology-based learning (tablets/iPads, projectors, smart boards). 

We think that this work will contribute to the development of the students’ computer skills, to their 
openness to use IT in their future professions, as shows and our study: university students who have 
confidence in their own computer skills consider that this technology will be more and more important 
for communicating with and among people with disabilities, and we can generalize, in different activity 
domains. 

2.1 Specific objectives of the study 
The specific objectives of the study are:  

1 Analysis of user needs in different contexts and existing curriculum in social work and pedagogy 
at Plovdiv University. 

This study is oriented toward assessing the extent of use of technologies by the specified groups of 
learners and opening opportunities for their inclusion in technology-based teaching of disadvantaged 
groups of learners.  

2 Design of Technology-based Learning Model (TLM) to support the didactic features of technology-
based learning in order to adapt it to the training conditions of disadvantaged groups of people. 

3 Design of educational scenarios:  
o Technology-based teaching as a learning outcome in students-future-teachers curriculum at 

the university; 
o Technology-based teaching as a subject of qualification and pre-qualification program of active 

teachers at the university. 
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The subsequent objective of the two scenarios is improvement of the conditions for equal access 
to education and training by enhancing the motivation to participate in the educational process, 
by facilitating the access and by additional activities with the disadvantaged students at their place 
of education.  

4 Development and adaptation of applications and digital educational resources. 
This objective addresses the need for implementation of technology-based teaching generalized 
across a range of disciplines in the inclusive education and across institutions, the needs of 
disadvantaged groups education and training. 

5 Strengthening the institutional capacity of the university through short term intensive training of 
academics and staff members. 

Wider objectives: 

1 Increasing the quality of the higher education system by promoting the adoption of the TLM as a 
model for a wider reform of the education in the domain of teachers’ education. 

2 Implementation and promotion of inclusive education practices for students with special 
educational needs in the university that will lead to delivering a more equal education opportunity 
for all students. 

2.2 Target groups of the study 
Primary target groups: 

• Students from the Plovdiv University, studying social work or pedagogy – future teachers; 
• Active teachers of disadvantaged groups of learners that are included in qualification and pre-

qualification programs at Plovdiv University; 

• Teachers from Plovdiv University engaged in teaching of social work or pedagogy curriculum. 

Secondary target groups: 

- Refugees; 
- Students with disabilities; 
- Socio-economic disadvantaged students. 

The main result of the study is the development of curriculum in teachers’ education at Plovdiv University 
degrees and form of education, which can improve the capacity of the teachers working with 
disadvantaged students inside the community. Thus the study addresses the modernization of higher 
education curricula (including the theoretical base and the practical work) in the field of inclusive 
education. 

The study aims and objectives are linked directly to: promote a cooperation of the university and social 
environment, provide virtual mobility of students and teachers; support the development of innovative 
content, services, pedagogies and practice for lifelong learning; provision open educational resources 
on-line and testing innovative performance-based e-learning. 

The objectives of study will contribute effectively to the objectives of the action through: 

• Provision of flexible access of disadvantaged group of learners to education through 
establishment of modern educational environment in Plovdiv University. 

• Improvement of competencies of the university lecturers in teachers’ education by their active 
involvement in the developed performance-centered digital educational resources. 

• Modernization of the Inclusive Curricula through an integration of innovative ICT-based teaching 
and learning approaches and open educational resources, oriented to the socio-economic 
disadvantaged groups of learners. 

2.3 Activities of the study 
Analyzing the needs of the target groups is subject to the following activities:  
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2.3.1 Definition of the profiles of the target groups  
The basic characteristics of the target groups is studied and a pedagogical-psychological profile 
prepared. It helps to build a conceptual model, corresponding to the skills, knowledge and competence, 
abilities and specific needs of the group, for which the courses for technology-based teaching are 
developed. 

The questionnaire are applied to students at the Social sciences, Pedagogy and Early School and Pre-
School Education. We apply the questionnaire to the first and second year students because they will 
be students in the next academic year, which will practice in the school with disadvantaged students. 
Another group to which we apply questionnaire are practitioners who deal with students with various 
problems and who want to upgrade their skills in technology-based teaching. 

For successful completion of our scientific work we have to: Build a didactic model; Define the technical 
means to be used (smartphones, tablets, laptops); Create a description for the selection of appropriate 
for the target groups multimedia resources; Construct an educational technology to combine the 
appropriate methods and techniques of training. 

2.3.2 Development of TLM 
The development of TLM combines the activities of team members and teachers, dealing with students-
future-teachers and acting teachers. They implement their knowledge and experience for defining the 
objectives of training by means of technology-based learning, for selection of appropriate methods and 
techniques to be used in the process of teaching and preparation of the corresponding tools for 
diagnostics of the acquired knowledge. 

The development of the conceptual model is based on:  

• The specifics of the training of the primary and secondary target groups; 
• The specifics of the technology used;  

• Studying the educational capabilities of smart technology for learning; 
• The specifics of presenting digital learning objects and the access to them from technology 

devices;  
• The tools for diagnostics of the results of teaching by technology devices for the primary and 

secondary target groups. 

2.3.3 Technology-based teaching Curriculum (TTC) 
Technology-based teaching Curriculum (TTC) focuses on empowering teachers so that they are able to 
actively work towards educational inclusion of disadvantaged people like people with disabilities, socio-
economic disadvantaged people and refugees. It is dedicated to conceptualizing and development of 
technical competence related to professional development of students-future-teachers and acting 
teachers, to be able to create, adopt and use technology instruments that will enrich disadvantaged 
groups of learners’ educational opportunities. 

Four scenarios are implemented: 

• Technology-based teaching curriculum for students-future-teachers working with people with 
disabilities – QRC, augmented reality. 

• Technology-based teaching curriculum for students-future-teachers working with socio-economic 
disadvantaged people – performance-based educational platform. 

• Technology-based teaching curriculum for students-future-teachers working with refugees. 
• Technology-based teaching curriculum for acting teachers working with disadvantaged students 

– modules from three above scenarios. 

2.3.4 Organization of the evaluation 
The organization of the evaluation aims is related to the application of a number of research methods.  

Objects of study are:  

- Preliminary attitudes of students to use of technology for teaching; 
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- Quality of the developed curriculum; 
- Level of knowledge acquired by the students, meeting the requirements of the curriculum; 
- Attitude of students to the curriculum after the training conducted. 

3 RESULTS 
How planned activities meet the needs of the identified primary target groups of the study: 

• Language barriers and cultural differences are considered to be the biggest problems for the 
inclusion of children. The process could be supported using technology. Developed and adopted 
applications and digital resources help to overcome language barriers.  

• Identified challenges - lack of information about the children themselves and their parents, 
changing their place of residence, grading, maintaining pedagogical documentation, but also 
integrating children into regular teaching. Individual approach to each child, in an attractive 
environment made up of familiar visual and sound objects, is one of the suggested solutions. 

• Educators also need additional help, support and training in working with children on the go, and 
to create online platforms to enable them to share information and materials quickly. 

We hope that implementing this study we will achieve the following results: 

1 A model/a scientific methodology of need analysis to be used in the university to diagnose their 
needs related to the use of IT in the preparation of future specialists in fields such as education 
and social work. 

2 A tested modern academic curriculum including enough technology-based learning opportunities 
for the students who will interact in their future professions with children with disabilities, children 
from socio-economic disadvantaged groups or refugees (such as social workers and teachers); 

3 A tested training program for academic staff aiming to develop their skills to develop and 
implement technology-based learning and other ICT-based practices. 

4 An elaborated interdisciplinary curriculum for training the students in working with disabled 
children, children from socio-economic disadvantaged groups and refugees.   

5 Logistic/IT for technology-based learning (tablets/iPads, projectors, smart boards) to be used in 
the training of the students future teachers and social workers.   

The study works on improvement the readiness and capacity of the education system involved in the 
process of inclusion: 

• to have the capacity and willingness to organize preparatory educational activities for refugee / 
migrant children. 

• to receive educational assistance. 
• to develop enough, with a good quality, technology-based learning materials (e-books, software, 

interactive) available to refugee / migrant children. 

Teachers who are involved: 

• Language barriers and cultural differences are supported using technology.  
• Teachers cope additional challenges - lack of information about the children themselves and their 

parents, changing their place of residence, grading, maintaining pedagogical documentation, but 
also integrating children into regular teaching. Individual approach to each child, in an attractive 
environment made up of familiar visual and sound objects, will be suggested solutions. 

• Educators receive additional help, support and training in working with children on the go, and to 
create online platforms to enable them to share information and materials quickly. 

Institutional modernization: 

The framework and rationale of the study is based upon five key propositions that can be identified in 
relation to the use of ICTs in education. These propositions are: 

1 ICT should be considered as a key tool for promoting equity in educational opportunities. 
2 Access to appropriate ICTs should be considered an entitlement. 
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3 Training of students future teachers in the use of general and specialist ICT must be considered 
a priority area. 

4 The promotion of ICT research and development requires a multi stakeholder approach. 
5 Data collection and monitoring in the use of ICT in inclusion should be considered an area 

requiring attention at all levels of educational provision. 

Teachers education targeting disadvantaged students shows that challenges still persist. The study 
works against inadequate instructional resources and methodologies and techniques, shortage of 
pertinent knowledge and training, limited cooperation, and sparse data on children and youth with 
disabilities. The study is a strong intervention and on time external expertise to build capacity in teacher 
trainings, curricula reform and material development. Sufficient expertise in IT and the access to 
information and communication technologies will be improved. 

4 CONCLUSIONS 
The current development will improve the educational methods and practices by introducing adaptive 
curriculum in teachers education that is based on digital learning resources for mobile devices and 
targets disadvantage learners’ groups. This takes into account issues such as equal opportunities, 
equity of access, accessibility and the promotion of quality of education. 

The main innovation of the proposed study is through inclusion of new technology-based curriculum in 
teachers education to issue improvement of the conditions for educational integration - by using mobile 
technologies (QRC, software solutions, augmented reality) to increase motivation and participation of 
disadvantaged students in the educational process. The focus is placed on disadvantaged learners – 
groups at risk, whose ethno-cultural peculiarities, special needs and social-economic situation 
considerably limit the opportunities for adequate education for them. The integration of these groups 
depends mainly on their training and the knowledge they acquire, and in this – on the quality of education 
of students future teachers. Technologies mentioned above facilitate memorizing and learning by 
offering visual and audio stimuli and therefore they are appropriate for people with deficits.  

The other innovation is also related to overcoming the imbalance between the availability of mobile 
devices and the inclusion of these instruments, and methodology for their usage for educational 
purposes, in teachers education.  
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DISTANCE LEARNING IN MATHEMATICS WITH TEAMS AND 
SIACUA 

P. Carvalho, L. Descalço 
University of Aveiro (PORTUGAL) 

Abstract 
The need for distance teaching and assessment due do Covid-19, was a great opportunity to apply and 
improve the computer systems and digital contents for autonomous learning we have been developing 
in the previous years.  

We describe an experience using a teaching methodology that combines the well-known MS Teams 
with a computer system we have been developing, named SIACUA.  

SIACUA aims to simulate one-to-one teaching and it has been proven to be effective as a complement 
to face-to-face teaching. It aims to provide the simplest possible interface for individual autonomous 
learning, with a course index with progress bars and, for each entry in that index, a learning object (LO) 
to recall relevant previous concepts, a LO for introduction, references for a complete study and finally, 
the possibility to answer many parameterized questions, with a Bayesian system to compute and provide 
feedback. This system was used in distance learning to provide best possible conditions to present the 
materials for the asynchronous part of distance teaching. 

MS Teams was used for the synchronous part of teaching, for short distance classes, and for 
collaboration, with a strategy using many assessment-for-learning elements along the semester. Group 
works have been set in a way that motivated students to help each other, using MS Teams. 

The same methodology has been used in two different calculus courses for sciences and engineering, 
Calculus 1, for the first year, with 49 students, and Calculus 3, for the second year, with 33 students.  

We present this experience, including data from activity along the semester, together with results from 
informal surveys. Although the methodology and teacher were the same, the results were significantly 
better for second year students. We discuss several aspects of methodology design for distance and 
blended learning and the need to adapt it considering student maturity among other elements. 

Keywords: Distance, learning, computers, calculus, collaboration, feedback, Bayesian.  

1 INTRODUCTION 
The need to quickly adapt to distance learning, caused by Covid-19, was a challenge to every teacher. 
We all know many of the negative consequences of this crisis and can guess some of the negative 
consequences in the future. In this article we focus on a positive consequence of Covid-19: the 
opportunity to test a computer system we have been developing, for helping and guiding individual 
autonomous learning, that in this context is more needed than before.  

This tool, named SIACUA (Interactive Computer System for leArning, University of Aveiro in Portuguese; 
see [1]) is, briefly, an open system where students can choose what to learn, with Learning Objects 
(LOs) to learn Mathematics from elementary school to calculus with several variables. A Bayesian user 
model is used to provide feedback, computed from answers to questions.  

We describe a teaching experience where SIACUA was used for individual study, combined with the 
well-known MS Teams, for collaboration, in two courses: Calculus I for first year students and Calculus 
III for second year students. The experience occurred in the second semester of the previous year, 
hence from February 2020 to July 2020.  

The combined used of these two systems and the teaching methodology adopted, were welcomed by 
students, with many positive comments in the informal surveys, and the results in assessment were very 
good, particularly in Calculus III.  

Students from several courses of Science and Engineering are registered in the two courses. Calculus 
had 88 registered students but, from these, only 49 were present in the assessment tests. Calculus III 
had 40 registered students with 33 participating in assessment. Although the percentage of participating 
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students from those that are registered is also important, we will focus on those that had some 
participation and so were submitted to assessment. 

2 METHODOLOGY 
Since the situation caused by Covid-19 is new, we have no way to compare the results with previous 
years. Hence, we present the teaching methodology adopted and, from feedback provide by students 
and learning data, describe this methodology and defend that it can be reused and improved, conducing 
to effective active learning and good results overall. 

Many other aspects could be studied in this experiment, but we focus in mainly two: 

1 A system like SIACUA to present materials and provide feedback and orientation is better than 
using e-mail or other less alive option. 

2 Using many assessment-for-learning moments with MS Teams, peer learning can be encouraged 
with minimal additional effort for the teacher. 

The courses Calculus I and Calculus III are originally from the first semester in the curricula and are 
working in the second semester to provide students a second chance. Hence the courses we refer here 
are in fact Calculus I SE and Calculus III SE, where SE stands for extraordinary semester. This is 
important because it means that most students are attending the course for the second time. In fact, in 
Calculus I SE all students are attending the course for the second time and in Calculus III SE just a few 
students are not, those that were in Calculus II SE in the previous semester.  

Both courses started normally with face-to-face teaching in February 2020. Then they changed suddenly 
to distance learning format. We have been caught by surprise and, in the first classes, we have simply 
used Zoom. After two weeks, noticing the difficulties in keeping students engaged in distance learning, 
we have radically changed the methodology. Fortunately, the assessment formula defined for both 
courses was flexible enough, and we could implement a strategy to have students engaged without 
changing the assessment rules. The formula to compute the final marks is Maximum((16T+4MT)/20, T), 
where T is the main tests average and MT is the mini tests average. The number of mini tests was not 
specified, and we could change the initial plan and increase it, using assessment-for-learning and 
maintaining the students in active learning. 

The methodology adopted combines flipped classroom (see [2],[3]), where study material was provided 
in SIACUA before the synchronous classes. It is well known that peer learning and team-based learning 
is beneficial in Calculus (see [4]) and we have implemented it with MS Teams. We also made extensive 
use of assessment-for-learning. The planning was done by week/subject. For each week the study 
material, including texts, exercises with detailed solutions, and short videos, were previously available 
in SIACUA. Group works for the week were assigned in the end of the previous week. Each week there 
was an online multiple-choice question quiz and a group work with mandatory oral presentation, in each 
of the two courses. 

The first of the two classes of the week was used to help clarify some doubts from the students, after 
working with videos and the material provided, and for helping them with the group work of the week. 
Instead of two hours, the duration of this first class was sometimes only twenty minutes, with remaining 
time moved to asynchronous work. The second class of the week was devoted to group works 
presentations. The duration of the second class of the week, also set initially as two hours, was flexible, 
depending on work presentations and interaction. 

Instead of using time in synchronous teaching with longer classes, where attention of students would 
be harder to maintain, part of this time was used to produce short videos and tests. Most videos are 3-
6 minutes long, were produced with an iPad with iMovie in three steps: screen recording, video edition 
(just cutting some parts and accelerating others) and voice recording. Although iPad simplicity and 
without aiming for professional videos, a three-minute video can be done in about half an hour, after we 
get familiar with the software.  It is well known that videos for learning should be short (see [5]) and just 
recording the screen together with voice is not the best option. Videos were considered important by 
many students. In fact, in some topics, videos can be better than exposition in class, since mathematics 
cannot be understood at the same speed by different students and videos can be paused and watched 
as many times as needed. Another advantage is that, providing the videos first, we have more time 
available in the classes for interaction instead of exposition. Moreover, videos can be reused in the 
following years. A total of 68 short videos have been produced and added to SIACUA during the period 
of the experiment. 
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For collaboration, students and teacher used MS Teams. Students were randomly divided in groups 
with five or six people. A positive effect of distance learning is that many students feel less shy to interact 
by computer then face-to-face. Since there were students from several courses, most did not know each 
other, and they were able to interact a lot in the randomly created groups. In addition, interaction with 
teacher was unprecedented. In previous years, even on Calculus in normal semester, with hundreds of 
students, never the teacher had to answer so many questions appearing all the time and every day on 
MS Teams.   

3 INDIVIDUAL LEARNING WITH SIACUA 
There is always the need in Calculus courses for a substantial amount of individual learning. Some 
concepts in mathematics are difficult to understand and require effort and silence to be fully understood. 
The quality of the course material is important for this individual work to succeed and we have produced 
books specifically for this purpose (see [6],[7]). 

We believe that not only specific textbooks are important but also computers can be very helpful. And 
the way digital contents are presented to students makes a difference. Hence, in the previous years we 
have also been programming SIACUA and producing digital contents to help individual independent 
learning.  

A main advantage of SIACUA is the simplicity of its interface, where a course is presented as in index 
with a progress bar for each topic or concept.  By clicking a progress bar, a window appears with four 
clickable items per concept, which present LOs: (1) for remembering previous concepts; (2) introduction 
to the current concept; (3) references for complete study and (4) multiple choice and true/false questions 
about the subject (See Fig. 1).  

Answering questions updates the progress bars. This update is made using Bayesian networks. From 
a concept map with probability tables in each of the nodes in the network, which can represent either 
concepts or questions, the student’s knowledge is estimated and presented in the bars. For this purpose, 
we have used a Bayesian user model described in [8]. 

Material for study can be sent by e-mail or made available in Moodle, for example. But, from several 
surveys, it is clear that students prefer SIACUA to be used (see [9]). Also, we believe the tool for 
collaboration does not have to be the same where the material is supplied. For example, we have noted 
in previous years that a Facebook group was more appropriate for interaction than Moodle forums. Now 
MS Teams seems to be the right way to go for collaboration. 

For assessment with multiple-choice questions, we have used Moodle. We have used essentially 
questions produced with Sagemath (see [10]) using package MEGUA, developed in our University (see 
[11]). These questions are available in SIACUA, some of them hidden, and can be exported to Moodle. 

 
Figure 1. SIACUA: progress bars and learning objects. 

4 COLABORATIVE LEARNING WITH TEAMS 
A team was created for each course and a channel for each group (see Fig. 2). We observed a lot of 
collaboration in the channels, with students sharing their solutions to problems of the group works. A 
simple role may have helped to increase this collaboration: each work was presented by a group 
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member, randomly chosen, in the second class of the week; no presentation means classification zero 
for all members of the group. Of course, some students were not working properly, but at least, the 
members of each group had to guarantee that everybody in the group was prepared, to avoid 
classification zero. This resulted in peer-teaching and an extraordinary level of interaction in MS Teams 
channels.  

 
Figure 2. Groups in MS Teams. 

This effect of using work groups and interaction in MS Teams is one of the most positive aspects of this 
experience, and we believe this can also be combined with face-to-face learning. The strategy to create 
group works does not increase the teacher work. For example, from an existing worksheet with twelve 
exercises, work groups were defined simply by indicating three exercises for each of the six groups. 
Hence, each exercise was assigned to more than on group, what creates interaction also between 
groups. Since each group must focus in only three exercises, they can solve them carefully and then 
share solutions of some of the exercises with all students in the course, in the second class of the week, 
where work groups are presented. 

5 RESULTS 
Although the most important result of our approach is the level of interaction and active learning during 
the semester, we have also achieved good approval rates. Particularly in Calculus III, 94% of students 
assessed have successfully completed the course, and only 2 students from the 33 assessed failed (see 
Fig. 3). In Calculus I the approval was like previous years, around 50% of assessed students, which is 
not bad for a first-year course in distance learning for the first time.  

 
Figure 3. Results: Calculus I and Calculus III. 

Better than numerical data is the feedback we have obtained form students, in sychronous classes, in 
messages on MS Teams and the informal survey. In a period of caos caused by the sudent change to 
distance education we have received many postive comments and transcribe some of them here, from 
an anonomous informal survey:  
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• “Of the curricular units in which I am enrolled, this is the one that is most organized. The use of 
Teams to schedule classes is very useful. The videos of SIACUA are immensely useful to learn, 
as we can review as many times as necessary.”;  

• “Honestly of all the UC's that I am having, this is the one that is better organized and that is going 
better”;  

• “Although it is still a huge workload, I am very happy that it obliges me to study on a regular and 
constant basis. The only improvement would be to make the mini-tests worth a little more in the 
total grade.”;  

• “Method used completely suitable for distance learning, with high efficiency in class interaction, 
in autonomous study and consequently in the acquisition of knowledge. SIACUA and dynamics 
created by the teacher are "key" elements and determinants for the effectiveness in the students' 
learning.”. 

6 CONCLUSIONS 
This experience of distance learning has shown us some new possibilities of using technology to help 
autonomous learning and for collaboration. These possibilities can be also used in face-to-face teaching. 

Presenting the course materials with SIACUA or a similar system, with a simple interface, clearly 
organized, with indication of pre-requisites, capable of providing some feedback and guidance, is 
preferable than simple sending materials by e-mail or putting them in an LMS.  

Using a tool like MS Teams, it is possible to create a learning environment capable of engaging students 
in peer learning, with minimum additional effort for teachers. 

It is very difficult to provide good conditions for distance learning for first year University courses. In fact, 
we used the same methodology in two different courses, one from the first and the other from the second 
year and the results on the second year are substantially better.  
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IN THE SCHOOL TEAMS 
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2University of Porto (PORTUGAL) 

Abstract 
Health Literacy (HL), as one of the founding stones of the global education agenda, became crucial 
since the outbreak of COVID-19 in 2020. We review some Russian practices and initiatives that took 
place during the pandemic and may be helpful for Health Education (HE) in general. In Russia, the 
national educational system is largely responsible for HL promotion amongst younger groups of the 
population. HE in Russia encompasses regulatory, educational, and environmental dimensions. 
Traditionally, authorities pay the most attention to the regulations, such as compliance with sanitary 
standards: hygiene, constant temperature, lighting, air supply at schools. Less attention is paid to the 
other aspects of health education. Alas, many educational organizations lack in-school health culture 
and traditions. Some teachers introduce health standards or discuss health-related themes by their 
private initiative, often without the support of school authorities or other teachers. But without teamwork, 
it is almost impossible to achieve lasting positive results in HE. 

In this paper, we share the experience of school teams in providing high-quality HE in schools. We 
demonstrate how the school teams, including subject teachers, class supervisors, school psychologists 
and tutors, social and medical workers, and school authorities can work together to achieve a common 
goal of health promotion among children. The paper reviews the organisation of such teams, teachers’ 
training, and their experience in teaching children. In this work, we rely on the system-action approach 
of Leontiev and Rubinstein with Vygotsky’s theory and competency-based pedagogy while developing 
the school team concept. This enables us to analyse established educational practices from within the 
educational organization; explore the health issues relevant to this educational organization; encourage 
teachers and students to practice self-care; cultivate project skills in custom-made HE and disease 
prevention programs. This paper is addressed to school authorities, teachers, educational 
psychologists, social workers, and all the practitioners involved in the education and interested in the 
health-development practices, including scholars, politicians, and parents. 

Keywords: Health literacy, COVID-19, health education, school teams, health literacy extracurricular 
training. 

1 INTRODUCTION 
Health education in schools was in the centre of research for a long time since schools have strong 
effects on children’s health both positive and negative. On the one hand, the education process can 
have a negative effect on health due to the irrational workload, hypodynamia, and malnutrition. On the 
other hand, the education system helps to solve the problem of children morbidity by shaping Health 
literacy (HL) and promoting healthy behaviour [1]. And this duality became more severe and crucial 
since the beginning of the pandemic. 

According to the Government of Moscow resolution “Moscow city Education development ("Metropolitan 
education")” № 450-PP from 27.09.111, Health Education (HE) is promoted by creating a safe studying 
environment; shaping abilities and motivation for healthy behaviour; associating educational, 
developmental, and training activities; personalizing professional positions and attitudes of teachers; 
creating inclusive conditions for children with special needs, etc. To complete these tasks education 
system needs specialists capable of teamwork, able to organize a healthy and safe learning 
environment, skilful in development and use of high-quality educational tools [2]. 

In the research by E. Nekhorosheva, L. Denisov, and V. Avramenko [3], teachers were asked to review 
the key factors for successful health education, and most of them referred to the safe educational 
environment. Fewer teachers called teamwork and their competencies to be important for HE (see table 
 
1 Moscow city Education development ("Metropolitan education") resolution № 450-PP (2011) (prior to 2019 amendment) Retrieved 

from https://docs.cntd.ru/document/537907408 
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1). On the other hand, studies show the significance of the school teams [4]. Thus, in this paper, we will 
explore the potential and the experience of the school teams in promoting Health in schools. 

Table 1. Key factors influencing successful health education according to the Zelenograd teacher’s [3]. 

Health-preserving tasks Number of teachers who 
selected this option 

% of the whole 
sample 

Maintaining a safe educational environment 368 48.1% 

Ensuring interdepartmental interaction of educational and medical 
organizations 

268 35.1% 

Creating in-school team associations network 260 34% 

Improving teachers and school management health-related 
competencies 

242 31.6% 

Unified informing and education strategy 195 25,5% 

Total 765 100% 

1.1 The concept of the school health teams organization 
In this paper, we rely on the system-action approach of Leontiev and Rubinstein with Vygotsky’s theory 
[5], competency-based pedagogy, and the theory of existential psychology [6]. This mixture gives us a 
solid theoretical ground for the concept development, as well as practical instruments for its’ 
implementation. Birch et al [4] described six key specifics of school teams. First, school project team 
communication is built around the subject/goal of a project, unlike function-based communication, 
common in schools. Team members are encouraged to be open to new information and to use it in their 
educational tasks. Second, school teamwork is based on the integrated knowledge and can be effective 
if the school management supports teacher’s initiatives, and cooperates with the head of the 
department, teachers, a medical and a social worker, parents, social workers. Third, teachers examine 
and work out their negative perceptions and attitudes towards teamwork and health literacy 
development. This work	 includes the analysis of regulations, scientific, and methodological grounds. 
Fourth, members of the school teams work together to coordinate their tasks and opportunities in health 
risks prevention: the establishment of sanitary and hygienic environment, methodological support of 
educational duties, availability of health information, improvement of teachers’ competencies, 
participation in health-preserving activities. Fifth, school teams work to prepare every member of an 
educational system to lead health-promoting and preserving events and to increase awareness of health 
education agenda among other teachers. And finally, school teams are aiming to create a universal 
school health tradition, that is continuous, personal, specific for this school, future-oriented, and based 
on school values (axiology approach). 

The School health teams program shapes teacher’s professional positions and skills in in-school 
healthcare and health education, develop teacher’s teamwork and project work knowledge, skills, and 
attitudes, as it was described in the research by Mikkonen, K et al. [7]: (1) by modifying/developing 
teacher’s professional positions and attitudes to health and healthy lifestyle, (2) by mastering health 
knowledge, how it may be preserved, the connection of health and academical success, elements and 
essence of a healthy lifestyle, non-communicable diseases prevention, strategies of self-care and in-
education healthcare, regulations on health preservation and development, organizational, pedagogical, 
psychological, and methodological conditions for health preservation, and (3) by improving health-
related skills of the members of school health teams. According to the Russian professional standards, 
teachers must ensure the safety of the student’s life and health in the educational process and 
extracurricular activities (PC-7). A teacher follows system-action, competence-based, and cultural 
approaches and shapes a healthy and safe lifestyle among students during teaching, training, and 
developmental activities [8]. 

To implement the System-action approach we must define the concept of “readiness to shape 
teamwork-based HL” as a teacher’s focus and motivation to a healthy life. Beliefs are a part of the 
readiness: that health development in schools can be an individual trajectory/process, maintained due 
to the interaction of all members of education. Beliefs are a part of readiness: they make teacher’s 
school health development tasks personal and thus unite all members of education on a deeper level. 
The program focuses on the review of teacher’s prevailing attitudes and positions to their role in health 
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education (HE). In the program, teachers review their prevailing attitudes and positions to their role in 
health education (HE). Teacher’s attitudes define their behaviour and decisions in everyday school 
situations, coping strategies, the way, they treat themselves and their children. These professional 
attitudes are deeply connected with teacher’s values, as it is described in the theory of Existential 
analysis by A. Längle[6]. The development of health values requires openness towards own feelings 
and responsibility for own health. When teachers feel personally involved, affected, they experience 
things as good, fulfilling, they experience true values. When teachers appeal to students’ feelings, they 
affect shared values and make health education personal. According to A. Längle, caring for one’s 
values develops culture, and this is true for the Health culture. Thus, a teacher’s health culture, both 
personal and professional, is vital. It supports student’s well-being and healthy behaviour, assisting 
personal and social achievements [9]. 

The competency-based approach supposes that teachers’ health-related skills are developed in their 
work, as they educate students and maintain health safety. Health-related skills are also closely 
connected with teacher’s values and teacher’s personal growth and support their adaptation to the 
profession. A substantial part of a school health teams program (SHTP) is defined by its purposes as it 
was specified by Griewatz et al., [10] and includes three content units: (1) for teachers’ motivation to 
provide health, (2) for the development of personal and social health skills, and (3) for the support of 
healthy lifestyle culture. These units of a program are closely related to the educational practice. 
Teacher’s cognitive skills are a prerequisite for the development of their health literacy. Teacher’s 
emotional intelligence and values define how well they apply health competencies in education and 
everyday life. 

The structure of the program consists of fundamental and specific parts. The fundamental part refers to 
a legal framework on how a health team can be established in the school, and the specific part includes 
substantial (health literacy), procedural (teambuilding, project-management), managerial (testing and 
implementing school project team) aspects [11]. There are three types of professional activity needed 
to master the program: (1) research activity, (2) project work, and (3) methodical activity/development. 

According to the Russian professional standards, assessing student’s abilities first is necessary to 
achieve good educational results in the future. Teachers need to create and use existing assessment 
tools and correctly interpret results. As part of the program, teachers study personal and public health 
assessment, research and psychodiagnostic methods. Next comes the project work, which depends on 
the school health traditions and heritage. For example, enhancing a health-preserving environment by 
developing health literacy in the different age groups, enriching health literacy in primary school, 
comparing blank spots of health literacy in the primary and secondary school. Or developing healthcare 
roadmaps for children with the different health status, for teachers with different workload. And finally, 
as a part of methodological work, teachers develop their skills in preparing methodological rationale: 
textbooks, guidelines, tasks, cases, research topics, etc. 

2 METHODOLOGY -  PROCEDURES, ORGANIZATION AND PRACTICE OF 
THE SCHOOL HEALTH TEAMS 

The program was tested in two schools in Zelenograd, Russia. For confidentiality, the names of the 
schools are changed for the labels: preschool and secondary school A, and primary school B. The total 
number of participants was 28, and 18 teachers agreed to share self-assessment teamwork data, 
according to their consent to data processing. The team members performed various health-related 
events in 4 groups of preschool education, 7 classes of primary education, 18 classes of secondary 
education, involving in health education activities of over 500 students. They were invited to the School 
health teams based on their initial participation in the health education projects at the school, also on 
their interest, openness, hard and soft skills. Each teacher had a preliminary interview about their 
opportunities and aspirations to participate in the school health team. 

In primary school B, the Health team consisted of 11 members, including deputy director for educational 
work, social worker/ child and youth counsellor, history teacher, two educational psychologists, two 
physical education teachers, four class teachers (grades 4-5). All teachers previously worked together, 
7 of them agreed to share self-assessment data. In the pre-school department of school A, the Health 
team consisted of 5 members: four preschool teachers, and a methodologist. In the secondary 
department of school A, the Health team consisted of 12 members: tutor, social worker/child and youth 
counsellor, educational psychologist, geography teacher, history teacher, mathematics teacher, two 
Russian language and literature teachers, biology teacher, two physical education teachers, a primary 
school teacher. Geography, history, mathematics, and Russian language and literature teachers were 
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also class curators. As far as both teams of school A worked together at the initial stages, we assessed 
the performance of both teams together, 11 agreed to share self-assessment data. 

The project work consisted of three general stages: theoretical training and studies; team building; and 
project work. During the project work, teachers and other team members were invited to assess their 
performance and teamwork. The questions are presented in the appendix of the article. Due to the small 
size of the research sample, the statistical analysis was limited to descriptive statistics. However, the 
analysis also includes a qualitative review of the answers and relies on the empirical experience of the 
training programs. 

2.1 Process of building school health teams 
The process of building school health teams consists of three stages: theoretical training, team building, 
and project work. At the first stage, teachers studied legal documents, regulating the maintenance of a 
hygienically safe and healthy school environment. They analyzed Russian educational standards on 
how teachers ensure student’s healthy lifestyle, personal development, and fulfilment. Theoretical 
training included discussions about the culture of health and its implementation in the upbringing 
practice. Teachers studied modern concepts of health, components of a healthy lifestyle and the 
principles of their implementation, hygienic education for each component of a healthy lifestyle, modern 
pedagogical technologies for maintaining health and fostering a healthy lifestyle in students, 
implementation of an individual approach to maintain and promote health among students [2]. 

The effectiveness of School health teams depends on how well all the members may work together. 
Thus, team building was needed to create good group dynamics, to develop common goals, motivation 
and understanding how every team member can contribute to the common purpose. Its main task was 
to develop group rules (code of conduct), promote team spirit and cooperation. Two meetings were held 
at every school. At the first meeting teachers discussed goals, objectives, and formats of teamwork, 
principles of collaboration and rules of team interaction, also their experience in health-preserving 
projects. Each team member had an opportunity to contact their coordinator for further information or to 
discuss issues related to his teamwork. The second meeting consisted of teambuilding training, where 
teachers improved mutual trust and teamwork skills. The main purposes of training were to identify and 
resolve problem spots within the team communication, to enhance self-reflection and group reflection, 
and to create a positive social environment. The teambuilding allowed to test the team’s problem-solving 
skills and showed, how ready the team members were to work together, and how their style of work 
could influence goal achievement. As a result – teachers figured their team roles and future 
contributions. 

After the teambuilding stage participants moved on to the project work, which included six stages. First, 
team members discussed health-education problems (agenda) of their school, evaluated student’s 
health indicators and attitudes to a healthy lifestyle. Second, they defined a problem, a goal, and stages 
of project work. Third, the goal was achieved according to the plan. Next, the team members evaluated 
intermediate and final results in the group discussion. After this, the project was presented both in the 
oral presentation and a final report. And after the team performed a final assessment of a project. 

3 RESULTS OF IMPLEMENTATION OF SCHOOL HEALTH TEAMS 

3.1 Teams at the initial stage 
Effective teamwork at the initial stage largely depends on the team leader, that coordinates the work 
according to the purpose and procedures as a proactive member of a school team. At school B, all team 
members were primary education teachers. They all previously had a common work experience. Thus, 
it was not hard for them to reach mutual understanding in the project, discussing empirical data and 
developing a general solution. At school A, team leaders had to make more effort to initiate an active 
discussion between all team members, because at the problematization stage both teams of preschool 
and secondary school departments worked together. The preschool team actively worked with their part 
of a project, without getting too involved in the problems and conclusions of the secondary school team. 
The Secondary school team had an active group of 4-5 teachers, that took an initiative in discussion 
and the end presented the results of a general discussion. The rest of the team passively agreed with 
the conclusions and decisions of the initiative group. 

Though we observed different styles of work in both teams of school A. They formed a single vision of 
a problem field, a goal, and tasks of a project. In general, team members interacted in a problem-oriented 
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and constructive way. At the end of the problematization stage, both teams of school A reflected on their 
interaction styles, the results, and the ways they achieved them. As specified in Fig.1, most teachers 
positively assessed their team experience. However, we came to another conclusion, watching teams 
work. Some teachers lacked motivation due to their workload and extracurricular activities. Despite this, 
the busiest teachers alongside the team leader performed most of the project work and took most of the 
responsibility. 

3.2 Teams planning a set of healthy lifestyle promotion events 
Within two weeks, teams independently designed health-promoting and preserving events and activities 
for both students and teachers. Each member of the team achieved the common goal at the three levels 
of work. First, teachers formed an individual plan of fostering a healthy lifestyle among their students. 
Second, they collaborated with other team members in their projects. Finally, they coordinated the plans 
with the whole team, scheduling and preparing common events. The team leaders consulted the 
teachers, provided the necessary information, and controlled the timing of the task. 

The teams proposed their events, discussed timing and the availability of resources, chose the team 
members in charge at the common meetings. As a result, each team created a healthy lifestyle 
promotion program. At this stage of all the team members were more active, comparing to the 
problematization stage. We suppose this was because every team member had both group and 
personal responsibility, and freedom of actions. Team leader and teams discussed how they would 
perform health-promoting events, who would be the person in charge of the presentation materials. This 
discussion was also quick and productive, in comparison with the problematization discussion. 

3.3 Teams assessing intermediate results 
As specified in Fig. 1, school health teams of both schools A and B assessed positively all the indicators 
of their work, especially psychological climate, leadership style, collaboration, and openness of all 
members. Despite that the teams felt good about their results and performance we discovered several 
problems during project work: (1) team members could not determine how the identified problems could 
be solved in the education and training; (2) team members often assign the responsibility of health 
education to parents, not understanding that a social partnership is a better and more effective solution 
for both teachers and parents; (3) the methods, proposed by the teachers, were often outdated and did 
not aim to promote student’s healthy lifestyle motivation or to continuously enhance their hygienic skills. 
As was stated by Hou, [9] and Kuivila et al., [12] we associate these difficulties with conceptual and 
substantial approaches. That means, teacher’s competencies, expectations and visions were formed by 
their work experience. 

 
Figure 1. Team members self-assessment on project work results and performance  

(n total = 18, n 1194 = 11, n 1151 = 7). 

3.4 Teams preventing role conflicts 
We considered role conflicts and their prevention, as was stated in the paper by Lannucci & MacPhail, 
[13]. As specified in Fig.1, all the members of every team were active, correctly expressed their opinions, 
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were open to the opinions of colleagues and experts in the field of HE. Thus, they all positively assessed 
the decision-making process (average score - 8,4). As specified in Fig.2, Fig.3 we analyzed the 
leadership styles, interaction strategies and the general psychological climate. Self-assessment results 
showed that most of the team members were satisfied with the style of leadership (average - 8.6), the 
collaboration of team members (average - 8.8); the psychological climate (average - 9.3). Other 
important skills in teamwork were the ability to distribute or take personal responsibility for a common 
goal of HE [14]. According to the self-assessment results, the organization of the team, roles and the 
scope of activity suited for each team member (average – 8,7). Still, as it is in Fig.3, both teams were 
satisfied with their current positions in the team. 

Most of the team members were excited to do practical work in a project, generate ideas or obtain 
resources. The roles of a leader and controller were least popular (probably because it implies greater 
responsibility). In Fig. 3 the results slightly varied in different schools, probably because of sample size 
differences. We observed similar patterns of teamwork, group roles and interaction to the patterns, 
described in the research by Tappe & Galer-Unti [15]. These patterns were evaluated by analyzing the 
self-assessment of team members: (1) According to our observations, team member willingness to be 
a coordinator or team leader depends on the team coherence. For a team member, this means to be 
ready to take full personal responsibility in solving some tasks by themselves; (2) according to the 
teacher’s choices, finding resources and generating ideas is an extremely important part of the project 
teamwork, as more than half of participants of both teams wanted to be resources “miner”, (3) the most 
preferred by all team members role as a person, who practically implements the project tasks. On the 
one hand, this highlights the importance of a person, who simply does his job. But on the other hand, 
this may show a tendency to avoid responsibility or to adhere to the school common vertical structure 
of management; (4) Emotional leadership is important at the teambuilding and problematization stages. 
This role was preferred by almost 1/3 of team A and 2/5 of team B. 

 
Figure 2. Overall team members self-assessment on preferred team roles (n = 18). 

 
Figure 3. Team members self-assessment on preferred team roles in schools 1194 (n = 11)  

and 1151 (n = 7). 
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3.5 Teachers are determined to continue health education 
Another important result of teamwork was the teacher’s determination to further promote health 
education among students. All the teachers agreed that further teamwork is useful for health education 
and protection at their schools. We consider this to be an encouraging result, though we should 
distinguish a mere agreement from a real determination. As it is specified in Fig.4, teachers were asked 
to specify, what health-related activities they are ready to participate in in the future. Slightly more than 
half of the teachers reported that they were already improving health-related competencies, included 
healthy lifestyle topics in the lessons, planned various health education activities and class hours and 
cooperated with parents. The majority of teachers were ready to take health-related tasks in cooperation 
with colleagues: to fill school health infosphere, assessing students’ attitudes to a healthy lifestyle, and 
their health parameters, accompanying individually children at risk. The minority of teachers did not 
consider such activities, as making health-related class hours or including health topics in the 
educational process. These results show a teacher’s positive tendency and readiness to further include 
health education in their lessons, and their need to cooperate and work together. 

 

4 CONCLUSIONS 
This health education initiative contributes to solving three practical educational tasks. First of all, it helps 
to train the teachers to work with health literacy issues in their professional routine. Next, it helps to 
update the existing school HE experience, by solving content tasks. And finally, it helps to solve 
organizational tasks by building a school team, which can create new interaction schemes to promote a 
healthy lifestyle. 

As a result of the School health teams work, we may recommend the following guidelines to maintain 
effective school health teamwork. Our suggestions are consonant with the results, described by David 
A. Birch (2019).[4] 

1 School administration should replace directive management with mentoring and cooperation, 
sharing power and responsibility with school teams. This will help the team to self-organize, chose 
their team leaders, who would inspire and motivate team members to work together and would 
assess the team's performance as fair and objective experts. 

2 To increase school health team productivity, school management should make the most of the 
vertical and horizontal informing, encouraging face-to-face communication of management and 
teachers on student’s health. The work of the school health team should be as widely represented 
as possible both within the teaching staff of the school and at the level of the local community. 

3 When team leaders regularly assess interaction, real and preferred roles of the team members, 
this contributes both to the team performance and psychological climate. 

4 Motivation, both material and non-material is significant for good teamwork. Developing a 
motivation system, including financial bonuses may increase teacher’s involvement in the team 
goals. 
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5 The work in the school health teams supposes that teachers have project work skills. Team 
leaders need to consult teachers about current project progress and project work on the whole. 
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APPENDIX 1. QUESTIONS FOR THE TEACHERS’ SELF-ASSESSMENT 
1 Assess the work of your team by following indicators from 1 to 10, where 1 - “Totally disagree”, 

10 – “Totally agree”: 
a. Everyone had a clear vision of the purpose of the project (Purposefulness); 
b. The teamwork results were good (Results); 
c. The available time for a project was used the best way (Time management); 
d. The functions and roles of team members corresponded to the goal (Organization); 
e. My team made the best use of the available health-related data (Information); 
f. My team used the most effective decision-making methods (Decision making) 
g. Everyone in my team was involved in the project (Participation) 
h. The leadership style in my team corresponded to the tasks (Leadership) 
i. All team members were open to discuss their ideas and feelings (Openness) 
j. All team members worked together well (Collaboration) 
k. I felt comfortable in my team (Emotional climate) 

2 What health education practices are you ready to continue in the future? With answer options: 1) 
I am not ready to do this; 2) I can do this, but It is not practical; 3) I am ready to do this in 
cooperation with colleagues; 4) I do it all the time; 5) I do not know, I did not consider this. 
a. Planning health education and protection activities; 
b. Diagnosing and analyzing health parameters of my students; 
c. Evaluating my students' attitudes to a healthy lifestyle (by using questionnaires and analyzing 

results); 
d. Including healthy lifestyle topics in the school subjects I teach; 
e. Organizing class hours on the subject of a healthy lifestyle; 
f. Preparing and participating in school health-related activities and events; 
g. Working / cooperating with parents; 
h. Accompanying children at risk individually; 
i. Filling the school health infosphere; 
j. Increasing my competence in matters of personal health; 

3 What role would you like to take in your team? With answer options: 1) probably yes; 2) no. 
a. leader 
b. coordinator 
c. external PR 
d. resources "miner" 
e. generator of ideas 
f. practician 
g. emotional leader 
h. controller (the one who controls whether the team has achieved the goal) 

4 Do you find further teamwork useful for the task of health education and protection at your school? 
With answer options: 1) yes; 2) no. 
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SUSTAINABLE CONTAMINATION. ADDRESSING THE IMPACT OF 
MATERIALS-LED INNOVATIONS ON HEIS TRANSFORMATION 

E. D'Itria, E. Coira 
Politecnico di Milano (ITALY) 

Abstract 
Today, we are witnessing the adoption of a European twin strategy that will strengthen competitiveness 
and create new values at the intersection of digital technologies and sustainability [1]. Europe recognize 
the combination of sustainability and digital technologies as the key to igniting future expansion in 
different sectors, on the international scenario. 

In this context, the material dimension is returning to play a leading role as a vector of innovation driving 
a positive change [2]. 

Especially in the fashion design field, in the era of new materials revolution, sustainable materials are a 
fertile ground for experimentation. Companies are advancing on new and ecological improvements for 
the production of materials with hyper sustainable features supported by the digital medium. Nowadays, 
the choice for innovative textile solutions, is characterized by growing investment, radical 
experimentation, and firm commitment to sustainability [3]. 

This shifting mood also permeates Academia which has been contaminated, through a continuous flow 
of interactions and dialogue with industry, as proved by the thriving of multidisciplinary openness 
environments to face increasingly changing academic and professional contexts [4].   

New models that strategically view the system in which they operate as the union of different parts are 
thriving [5]. No disconnection among Higher Education Institutions (HEIs) and industry but an open 
system which enhance innovations concerning transmitting knowledge, new technologies, and cross-
fertilization among different sectors.  

This is a moment of transition which can foster opportunity to accelerate a process of sustainable 
conversion able to face the transformative challenges that are nurturing the debate on the future of HEIs 
[6, 7, 8].  

Trough the analysis of a selected case study, this paper will investigate how these materials innovations 
are implementing collaborations between academia and industry for an exchange of knowledge and 
practices that bring a common advantage encouraging a shift toward a sustainable paradigm. 

Keywords: Fashion design education, materials, sustainability, industrial transformation, collaboration, 
innovation systems. 

1 INTRODUCTION: A NEW MATERIALS REVOLUTION IN THE FASHION 
ECOSYSTEM 

Today, we are assisting to a fashion material revolution which is generating complex symbiotic 
relationships between two dimensions: sustainability and technologies.  

The development of new knowledge enabled by the technology medium is nurturing a sustainable 
transition for innovative textile solutions that are characterized by increasing investment, disruptive 
experimentation, and a strong commitment to greener processes [3].  

In this scenario, the digital innovation is essential for the development of sustainability: it drives new 
processes and ways of working which enable better use of resources and economic growth [2].  

Materials technology disruptions fuel innovation and create sustainable value: they are changing the 
materials role thanks to advancements which are presenting new possibilities to redefine fashion matters 
as a uniquely multidisciplinary field of innovation and research [9]. 

It is, therefore, necessary enhancing fashion sustainability through materials as they are critical to this 
field: materials make fashion's intangible dimension real representing the physical medium that 
incorporates cultural, symbolic and evocative contents [10, 11]. 
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As reported by Bof [3], the fashion industry is beginning to exploit the potential of cross-collaboration 
with different productive and technological sectors in the materials design and production areas. 

It is important to support these innovation dynamics that are linked to phenomena of knowledge transfer, 
or cross fertilization, that can determine the identification and testing of skills, design processes, and 
organizational models which have the ability to operate transversally to the fashion supply chain [12].  

These operational models aim to establish a model of creation, design, and production which facilitate 
the sharing of an innovation process that can make the entire interconnected systems flourish. The 
management of these innovative processes implies the use of different scientific and technological 
knowledge and skills that require the creation of technological flows between different organizations and 
sectors [13].  

For this reason, the management of new materials technological knowledge can be adequately carried 
out through phenomena of continuous learning and exchange that involve actors from HEIs, as well as 
different players from industry as companies or organizations. 

Nowadays, these sustainable contaminations can be vectors of a positive and holistic impact for 
academia that extend beyond HEIs internal boundaries engaging external actors from different 
productive sectors [14]. 

2 METHODOLOGY 
Considering what has been presented so far, it is clear that material innovations are implementing 
collaborations between academia and industry for an exchange of knowledge and practices that bring 
a common benefit by encouraging a shift towards a sustainable paradigm and nurture qualitative 
implementations that consider new production models supported by technical know-how and digital 
innovation. 

According to this, the article aims to presents the result of an explorative study on how Fashion Design 
European HEIs, are converging on the current sustainable transition with the support of a positive 
synergy with industry. Data are drawn from the knowledge reservoir produced by different research 
carried out by Fashion in Process research laboratory team at the Design department of Politecnico di 
Milano of which both authors are members of. The data were generated from subsequent research field 
studies [15, 16, 17].  

From the methodological point of view, the paper followed three main steps to produce iteratively 
knowledge: (1) a literature review on the current technological flows between academia and industry; 
(2) a map of the current experiences in the European HEIs with the identification of best practices; (3) 
the systematization of the collected data to understand how the materials innovations are implementing 
collaborations between academia and industry for an exchange of knowledge and practices that bring 
a common advantage encouraging a shift toward a sustainable paradigm. 

The first step, the literature review was carried out to identify the current practices, in Europe. This 
exploratory phase was based on existing academic literature, industry reports, and EU studies. This 
review identified many published sources giving an overview of the broad field of research: highlighting 
previous works and helping in locating the proposed paper in a larger context. 

The second step started directly from the results of the previous one by mapping the current knowledge 
flows between academia and industry in Europe. During this further phase were identified 150 HEIs, 
located in 23 nations of the European continent. Their composition was heterogeneous: they were all 
design schools working in the fashion field not only in relation to the design domain but also in the 
economics/ management, technology/engineering, and humanities ones. All the mapped institutions 
have distinguished themselves for the sustainable maturity of their practices. Among all the identified 
HEIs, 50 were selected as best practices. All these institutions stand out for the way they are pursuing 
implementations of sustainable theories and practices within their system, addressing the impact of 
materials-led innovations on fashion HEIs sustainable transformation adopting the technological 
dimension as support. 

The last step, the systematization of the findings from literature review and mapping informed the design 
of a scenario representing how the current practices related to material innovations are starting 
synergies between academia and industry for supporting a fashion system sustainable transformation 
enabled by technological innovations. The outcomes express how actors in different sectors are 
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fertilizing each other work through new sustainable materials-led solutions fueled by the technological 
innovations to positively impact the fashion system production, operations, and lifecycles.  

These knowledge sharing experiences have a key role in promoting opportunities for the transformative 
challenges related to enhancing the sustainable future of academia [8], as well as addressing different 
fashion industry issues: (1) ensuring research, access and availability of alternatives to the finished raw 
materials that industry currently relies on [2]; (2) merge the continuous consumers’ demand for products 
together with the necessity to minimize waste through materials experimentation [18]; and (3) using 
technology to foster research and development of greener alternatives as for digital-led solutions that 
could disrupt the current manufacturing model quickly creating complex products without specialist 
machinery, or using components that can hankering the wearables textiles implementing their functions 
[19]. 

2.1 Working on materials sustainable alternatives 
Today, the production and consumption of materials are increasingly impacting the constraints placed 
on the Planet in almost every sector. The industry is driving profound changes in species biodiversity, 
land use, or impacts on climate and biogeochemical flows [20]. Developing alternative solutions that can 
reduce the impact of material use is necessary but complex and requires multidisciplinary systems 
approaches.  

In the context outlined above, the universities identified by the paper act as players committed to 
nurturing the flow of knowledge between different sectors ensuring research, access, and availability of 
alternatives to the current finished raw materials.  

This is happening through research and development activities that are the results of joint practices 
which explore the materials dimension looking for greener alternatives to the business-as-usual 
paradigm.  

Incorporating raw material sustainability issues into fashion design practice is now necessary. This 
engages all the different dimensions involved: Profession, research, and education. The need to equip 
the designers of the future with the skills necessary to facilitate a sustainable tomorrow is becoming 
increasingly important, as well as collaborating with industry to implement solutions to sustainability 
issues into contemporary fashion design practices.  

This collaboration is win-win: on the one hand, companies lack the resources and time to improve their 
knowledge, to imagine and experiment with alternative models, or to transform their design and sourcing 
practices [21]. On the other, fashion design students have access to advanced knowledge and 
experience sustainable design practices driven by material innovation during their education path but 
lack of awareness about the market “real world” [16]. Collaboration between these different 
stakeholders, sharing resources, knowledge and experience then becomes a valuable asset to create 
more sustainable design practices that impact the first two key stages of the fashion supply chain: 
design/creation and raw materials [17]. 

2.2 Materials role in minimizing waste 
In the last years, the fashion system has adopted a widely applied industry practice that is based on the 
desire to offer a continuous flow of new merchandise to the market: the fast fashion [22]. 

This type of model is unsustainable and feeds a system of mass consumerism that sooner or later will 
need to end. As stated by Niinimäki [23] fashion will pay a high environmental price related to the 
continuous exploitation of natural resources: compared to 97% of virgin resources used every year, the 
fashion system returns 75% of them in the waste form that ends up in landfills or incinerated [18]. 

The HEIs that are operating in this direction are working, together with other sectors, on developing 
materials solution which guided by the technological medium can balance the continuous market and 
consumers request with the sustainable issue of minimizing fashion waste.  

This kind of collaborations are positive ones. Companies are able to obtain resources to imagine and 
experiment with alternative models: Transforming their own design and waste management practices. 
Meanwhile, the academy get access to funds and channels of communication for creating cross-
sectorial networks. These networks can generate virtuous synergies that allow the advancement of the 
fashion sector different dimensions, academic and professional, towards a more sustainable paradigm 
impacting on the role of waste that becomes a resource. 

5062



 

 

2.3 Hacking fashion matters 
Fashion Wearable Technology is a new dimension in the fashion industry that combines functionality, 
fashion and technology including: Smart fabrics, nanotechnology, AI, soft robotics, and engineering [24]. 
The goal is to design smart materials. These are adaptive materials that hack common textile materials 
to integrate multifunctionality beyond clothing. In this field, interdisciplinary collaborations are key to 
experimenting with applications to bridge the gap between academic research and product relevance 
[25]. Furthermore, in this field, technology is adding an opportunity to fashion sustainability by testing 
solutions that can impact the use and lifespan of the material itself. 

In this context, cross-fertilization among HEIs and industry is related to an evolving phenomenon that 
need to be codified ensuring an approach in line with its potential. It is necessary to educate on new 
forms of wearable technologies.  

This is because while the technological implementation of wearables is evolving fast, their 
consequences have yet to be examined. These issues involve several dimensions: Social, ethical, and 
ecological [26]. The academy needs to investigate these issues to guide the exploration and overcoming 
of adoption barriers related to wearable technologies, materials, and guide the industrial path. 

According to the aforementioned outcomes, the next section reports an emblematic case study, selected 
among the ones identified during the mapping activity, that embed the presented three aspects of how 
knowledge sharing experiences are boosting the sustainable transformation of academia, while 
addressing some of the main industry productive problems [20]. 

3 THE OPEN FASHION SYSTEM MATERIAL INNOVATIONS: A CASE STUDY 
According to the above, the discourse around the flow of interactions between academia and fashion 
industry is fostering innovation and creating an open multidisciplinary environment for students to grow 
and be prepared to face an everchanging professional environment.  

This is particularly true in fields such fashion, where the changeability of the market demand is per se a 
driver for the required adaptability of its workers. Today, to prepare new fashion designers to face the 
sector future challenges is necessary to propose new multidisciplinary practices.  

To reach this objective of common growth and knowledge transmission, it is fundamental for companies 
and universities to proceed side by side in a mutual process of knowledge transmission and acquisition. 

In the proposed scenario, this section presents a best practice which is a virtuous example that testify 
the application of the discussed principles. Coded Bodies is a learning module based on the fertile 
exchange between the academic world (Politecnico di Milano) and the professional dimension (Giulia 
Tomasello, designer). This educational activity provides future fashion designers with new skills that 
arise from synergies between the material and technological dimensions by experimenting with 
biomaterials, minimizing waste, and using technology to make wearables by implementing their 
functions. 

3.1 The Coded Bodies experience 
Today, HEIs operate to innovate models that strategically nurture an ecosystem able to enhance 
industry-academy collaboration based on open innovation model that concern transmitting knowledge, 
new technologies, and cross-fertilization among different sectors [5].  

In line with the proposed context, Politecnico di Milano is evolving its own research, as well as didactic  
activities. In particular, the paper analysed the Final Synthesis Design Studio called "Design for the 
Fashion System" [27], which is offered by the Design Department. This course has distinguished itself 
for its educational offering that provide students with the opportunity to explore advanced 
multidisciplinary knowledge in order to consolidate those design skills needed in professional contexts 
and ever-changing work markets.  

The selected course is focused on driving innovation through design offering diverse teaching 
experiences: A mix of lectures, discussion-based modules, and design studio activities. This didactic 
structure is conceived for breaking the traditional linear semester rhythm [4]. 

The presented teaching approach is based on the workshop methodology, which has been identified by 
faculty as the preferred method for students to explore different areas of fashion design practice in 
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relation to the two key dimensions that are driving the modern transformation of the industry: digital 
technologies and sustainability [1].  

Right at the intersection of these two dimensions the course places the workshop ideated by designer 
Giulia Tomasello and called "Coded Bodies". 

Giulia Tomasello is an Italian designer who is expert in working with biomaterials, interactive textiles and 
living organisms. Her experimental work focuses on the link between microorganisms and the human 
body, with particular attention to the female body.  

In particular, the designer deals with a type of interaction that engages the living organisms of which the 
fabric is made and the person who wears it.  

A design path that began immediately after graduating from the Material Future master's program in 
London. Tomasello started to work in synergy with the Biohacker Space in London, tutored by experts 
who helped her in giving shape to her projects [28, 29, 30]. 

From this first experience of hacking materials with technology derives the Coded Bodies workshop. 
This is a series of activities designed for students with the purpose of introducing them to the basics of 
Arduino coding, soft wearables, and biological textiles. During the workshop, Giulia Tomasello 
introduces students to the world of wearable technologies, with a specific focus on biotechnology [25]. 
Approaching traditional textile techniques combined with technology and smart materials, student 
groups explore the potential of bacterial celluloses for future textiles in terms of growing living materials 
and creating speculative scenarios for second skins and sensors, to ultimately produce a working 
prototype in its social context. The results are relevant both in terms of technical skills acquired and 
mindset transformation. Through an exploratory practice derived from the field of Research & 
Development, in an intersection between Industry and Academy, students are empowered to merge 
technical skills mixing 3D printing technologies with AI and biomaterials, in order to promote sustainable 
transition and strengthen their skills in the areas of waste minimization, eco-friendly, compostable and 
circular products [31]. 

This workshop shows how fashion is a differentiated and stratified phenomenon, which is able to merge 
the contemporaneity of innovative, sustainable and technologically driven production practices with a 
more traditional approach. Moreover, this context is enhanced and enabled by the continuous process 
of knowledge exchange, both in terms of theoretical and practical know-how. 

The main output of Coded Bodies is the development of students' functional and sectoral transversal 
competencies that must deal with the intricate nature of the fashion system, which reflects the complexity 
of the learning environment itself. In this context, through multidisciplinary, intersectional and transversal 
learning activities, the student is able to achieve the skills required by the market. 

The fusion of theoretical concepts with more instrumental skills and intensive design experiences are 
allowing future designers to face the transition from the traditional "product centred" fashion system to 
a more sustainable and “user centred” paradigm, maximizing the effects of the sustainable transition 
enabled by the digital medium [4]. 

4 CONCLUSIONS 
The proposed scenario reports how European HEIs are performing a sustainable transition in their 
systems aided by materials innovations. This paper aimed at showing through the explorative study 
results and presenting an emblematic example, from a world leading university, how sustainable 
contaminations are now happening between academia and industry addressing the impact of materials-
led innovations on fashion HEIs transformation.  

The contribution of this paper to knowledge is twofold. Firstly, it presents a concrete example of cross-
fertilization initiatives, also showing how sustainable innovation can be implemented across contexts 
through tech-led materials innovations. Secondly, the paper shows that even though transformative 
approaches to enhance sustainability in the curricula are feasible and desirable [7], they require 
academics to develop collaborative approaches with external actors from other sectors.  

This paper aims to report an evidence about sustainable transformation in HEIs and the whole 
institutions approach involving cross-sector partnerships: fashion design HEIs are successfully 
incorporating cross-sectorial contributions coming from the real world, cooperating with external players, 
such as companies [32].  
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Today, the presented contamination is already happening in some institutions, and it can be described 
as a positive shift from a passive teaching and learning experience to an active interaction [33]. 
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Abstract 
The purpose of the Bologna Reform is the comparability of study programs. For this reason, the Bologna 
Reform challenges higher education institutions to align or build up their study programs, the study courses 
therein, the Learning Units (LU) therein, and the formats in which the courses are produced in a 
competence-oriented manner in the future. The study courses are presented in the different formats in so-
called Learning Management Systems (LMS), through which students can access the study material and 
LU for each study course. Interaction between the student and the LMS provides various learning data, 
measured, stored, and analyzed. In order to be able to compare the resulting learning success and the 
acquired Competencies and Qualifications (CQ) in the courses, the already existing and the newly 
acquired CQ need to be stored and represented in a digital and machine-readable format for every single 
student. To address this problem, the use of standardized CQ lends itself. The paper presents an overall 
concept for generic tools to collect and analyze the data. The focus of this paper lies on the Application 
Scenario (AS) of game-based learning. Therefore, the already existing concepts, implementations, and 
evaluations regarding collecting, storing, and analyzing learners' behavioral data towards CQ will be 
shown. The usability of the concepts was demonstrated by realizing and evaluating them using a Cognitive 
Walkthrough (CW). The CW's resulted in improvements and renewal for future work. 

Keywords: Learning analytics, Qualifications-Based Learning, distance education, game-based 
learning, QBL. 

1 INTRODUCTION AND MOTIVATION 
The purpose of the Bologna Reform is to compare study programs [1]. For this reason, the Bologna 
Reform challenges Higher Educational Institutions (HEI) to align or build up their study programs, the 
study courses therein, the Learning Units (LU) therein, and the formats in which the courses are 
produced, in a competence-oriented manner in the future [2]. The study courses are presented in the 
different formats in so-called Learning Management Systems (LMS), through which students can access 
the study material and LU for each study course [3]. This causes an interaction between the student and 
the LMS. This interaction provides various learning data, which can be measured, stored, and also 
analyzed. In the context of this paper, the Measurement, Storage, and Analytics of learning data will be 
referred to as Learning Analytics (LA). In order to be able to compare the resulting learning success and 
the acquired Competencies and Qualifications (CQ) in the courses, the corresponding learning data and 
results need to be analyzed and recorded digitally at the course level. In the context of this research, 
the term CQ will be used for Qualifications. CQs consist of competencies, skills, and Proficiency Levels 
(PL). If an assessment is performed and the CQ of the learners get attested, it is a Qualification. 
Otherwise, learners acquire only a Competency. To prove CQ in assessments, LA should be used. LMS 
often provides only restricted analysis of learners' learning results, and there is currently no existing 
approach to map the learning results automatically to digital standardized machine-readable CQ. 
Therefore, it is currently impossible to compare the reached CQ across different learning providers or 
manually with high effort. To address this problem, the use of standardized CQ lends itself. The problem 
that there is no comparability between CQ was taken up by [4] and[5] with the Qualifications-Based 
Learning Model (QBLM). The QBLM allows the modeling of learning scenarios using digital (machine-
readable) CQ[6]. The existing and newly acquired CQ needs to be stored and represented for every 
student. Based on this model, [5] designed the QBL4Moodle plugin for the LMS Moodle [7] to work with 
QBLM-based CQ in Moodle. Currently, Moodle does not enable CQ-Profiles (CQP) for individual users 
[5]. CQPs are describing each student's personal Learning Goals (LGs) (target Profile) and the current 
state of attested CQ (actual Profile). As a future topic, [5] addresses game behavior analysis and the 
mapping to standardized machine-readable CQ and their assignment to learners' CQPs. In this context, 
game behavior is the player's individual interaction in the Game. This includes the way the player acts 
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or conducts himself in the Game [8]. This interaction causes various data that can be measured, stored, 
and analyzed regarding CQ. Since preliminary work has already been done with Moodle to support 
QBLM, this LMS is chosen as the technological basis for the present work. Therefore,[9] has realized 
the first prototypical implementations for analyzing and evaluating the game behavior data in 
Educational Games (EduGames). This paper's motivation is to present the overall concept for generic 
tools with which it is possible to analyze the acquired digital learning data in the learning process in an 
automated way concerning the acquired CQ and to deposit them in a corresponding CQP of the 
respective learner. On this basis, it should also be possible to automatically adapt learning content to 
the respective PL of an achieved CQ for the newly acquired CQ in different study formats. For this 
purpose, an overall concept of a system for multiple Application Scenarios (AS) is presented in this 
paper. The focus of this paper lies on the AS of Game-Based Learning (GBL).  

1.1 Problem Statements and Research Questions 
Several Problem Statements (PS) can be derived from the motivation mentioned above. From the point 
of view of the overall system, PS1 is to use the QBLM with LA at the University of Hagen (FUH) [10]. It 
is necessary that the appropriate data from the learner from the LMS Moodle can be collected and 
stored. This means, to automatically analyze the data concerning CQ and assign the corresponding CQ 
to the CQP of the learner for the LU. There is no way to automatically record and assign CQ to a learner 
based on the learning behavior to a CQP according to the QBLM and to document them in an LMS like 
Moodle. The second PS2 from the point of view of the overall system is: as Hauge [11] pointed out, one 
of the further challenges in this area is to ensure that the digital learning content adapts in real-time to 
the CQ already acquired. Furthermore, that appropriate validation models and criteria are to be 
developed[11]. These should be based on the already existing CQ of learners in their CQP or CQ 
acquired during studies. This means, the digital learning content should be adapted to the accurate CQ 
level (CQL) in real-time. The following Research Questions (RQ) can be derived. RQ1: Which generic 
software components are needed to implement LA with the help of QBLM to display automatically the 
gained CQ depending on the learning behavior in a CQP? RQ2: Which generic software components 
and algorithms are required to adopt digital learning content in various study formats in real-time to the 
learner's acquired CQL? 

For the AS of GBL, the following additional PS can be derived from PS1 and PS2. PS3 is that the 
individual evaluation of EduGame events is not possible. Various Analytics Engines (AE) have been 
established for the analysis and evaluation of game events. According to [12], "[a]n event is represented 
by any action or decision that is made by the player or the game itself." However, [9] encountered the 
problem that an evaluation per player was not possible with Unity Analytics. However, a separation by 
user profiles on the EduGame or AE side and the LMS is a prerequisite for synchronizing results and 
the learners’ personal CQP. PS4 is that EduGame results cannot be transferred to the CQP of an LMS. 
PS5 is that there is currently no mapping between game behavior and achieved CQ. This means, the 
achievement of CQ and CQL lacks appropriate determination criteria 

The following RQ can be derived from these PS. RQ3: Can individual player evaluations of EduGame 
events be achieved via AEs? RQ4: Can a model be designed to map learning game events and CQ into 
an overall CQ model?. This paper will describe a system prototype addressing RQ1 and RQ2 and will 
focus on the concept, implementation, and evaluation for the AS with respect to RQ3 and RQ4. 

1.2 Research Method, Objective, and Approach 
Based on the research methodology of [13], the following Research Objectives (RO) were derived from 
the RQs. RO1 is assigned to the Observation Phase (OP), where different software components are 
introduced and evaluated regarding their usage in the overall system and the AS for GBL. Therefore, a 
suitable Game Engine, Analytics Environment, LMS, and CQ approaches are identified. Related work 
will be included and examined for its relevance concerning the RO. RO2 is assigned to the Theory-
Building Phase (TBP), where a concept for the overall system and the AS of GBL will be introduced. For 
the AS of GBL concepts for a Game-Event-Framework, QBLM Distribution Model and transmitting game 
events to RAGE Analytics are introduced. This System Development Phase (SDP) includes 
implementing an EduGame, including tracking game behavior and analyzing the data regarding gained 
CQ and representing RO3. RO4 is the evaluation of the implementation in the Experimentation Phase 
(EP). This paper is structured according to the ROs. This means that in the State of the Art (SOA) 
section, the OP result for RO1 is described. In the Conceptual Design section, the TBP result is 
described, and the SDP result is presented in this paper in the Proof of Concept (PoC) implementation 
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section. In the Evaluation section, the EP result is presented. The paper concludes with a summary and 
an indication of future developments. 

2 STATE OF THE ART 
Some research projects and software systems related to RQ1, RQ3, and RQ4 have already been 
mentioned in the previous section. In the following, the most important are described in more detail.  

To increase the comparability of learning objects based on Qualifications, the QBL-approach described 
by [14] was implemented at the FUH [10]. The QBLM has evolved out of the Competency-based learning 
approach [5]. The QBLM approach includes a Domain Model (QDM), an Architectural Model, and 
several Service Distribution Models. The QDM introduces the Qualifications-Relevant Learning Element 
(QRLE). A QRLE instance can de facto stand for a Personal Development Plan (for example, a study 
program), a Unit of Learning, a Learning Activity, or a Knowledge Resource. In QBL, CQ-based LGs 
and Access Requirements (ARs) are represented by CQPs consisting of CQ Instances (the actual CQs). 
CQPs are applied for specifying QRLE-related LGs and ARs but also describing students’ personal LG 
(target profiles) and the Current State of attested CQs (actual Profiles). After successful completion of 
a QRLE, the students’ actual Profiles are updated. The gap between the actual and the target profile 
must be bridged by appropriate CQ programs, including suitable QRLEs such as courses, learning 
activities, and knowledge resources [6].  

The Knowledge Management Educational Portal (KM-EP) [15] has been developed within the project 
Realising an Applied Gaming Ecosystem (RAGE) [4]. The portal offers various web-based tools for 
Knowledge Management and user-friendly Course Authoring Tools (CAT) to create Moodle courses 
without much previous knowledge [4]. The KM-EP enables QBLM-based work with CQs. For this 
purpose, there is a CQ administration enabling to create CQPs and to assign LUs (modules, courses, 
and teaching resources within courses) to these profiles. Furthermore, courses with assigned CQs can 
be exported to Moodle and executed there [4].  

Moodle stands for Modular Object-Oriented Dynamic Learning Environment [7] and is a freely available 
open-source software under the GNU Public License. It is software with which courses can be conducted 
and developed via the internet. With the Learning Tools Interoperability (LTI) standard, further 
applications such as games can be integrated into an LMS like Moodle [16]. To transfer QBLM-based 
CQs to Moodle, [5] developed the plugin QBL4Moodle. This plugin is the interface between Moodle and 
KM-EP. QBL4Moodle is used to work with QBLM in Moodle itself and map CQs created with it to the 
Competency approach of Moodle itself. The plugin also serves to import QBLM-based CQs, profiles, 
and frameworks from other systems. Currently, this is realized for the KM-EP [5] only. The LMS used at 
FUH is Moodle. This LMS already offers digital learning content at FUH. Therefore, the already existing 
LMS will be used in this work. 

The Realizing an Applied Gaming Ecosystem Analytics Environment (RAGE Analytics) has been 
described in [17] [18]. Besides software components that facilitate tracking students' behavior during 
gameplay, it offers tools for analyzing the traces and displaying players’ individual evaluation results in 
diagrams or graphics. RAGE Analytics will be used to generate and collect the corresponding game 
data analyzed with respect to CQ. 

The Unity Engine is a multiplatform development environment for games [19]. The engine supports 
Windows, Linux, Android, WebGL, and current game consoles, among others [20]. The manufacturer's 
goal is to provide a user-friendly tool for developing virtual 3D content.  

The Player Competence Adaption Pack (P-CAP) [21] was also developed within the RAGE project. The 
P-CAP includes a collection of assets that empower developers to define CQs, in-game situations for 
qualification assessment, and learning path in-game creation. The Competency model of P-CAP is 
derived from the Competence-based Knowledge Space Theory (CbKST). A Competency State (CS) is 
given for all players who comply with the CQP in QBLM. P-CAP's Competency Assessment Asset 
provides the functionality to track and analyze the learners’ gameplay in the respective task situations. 
When the players have completed the task, the corresponding CQ is stored in their own CS. There is 
no GAS components usage in the P-CAP, but future development is considered [5]. 

The Learning Tools Interoperability (LTI) standard, introduced by IMS Global Learning Consortium [16], 
integrates external learning tools and content into existing LMSs [16]. To use LTI, the following two 
systems are required to build an LTI ecosystem: A platform or LMS that does not provide certain 
functionalities itself but delegates these functions to other tools. The second required component is the 
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tools. These are software systems that, for example, offer digital EduGames or other services which the 
platform does not offer but which are to be integrated into the platform [16]. For this research, the LTI 
standard will connect the LMS Moodle, which aims to be the platform, and RAGE Analytics, which will 
be the second required component, also called the tool. 

To gather more information about the digital or non-digital learning experience of learners, the Advanced 
Distributed Learning (ADL) Initiative developed the Experience API (xAPI) [22]. To facilitate the 
compatible exchange of data about  learners’ behavior and performance, the xAPI is designed as a 
specific standard [23]. In the context of this research, xAPI will be used in RAGE Analytics to track the 
data from the learners [17].  

For the AS GBL, the conceptual architecture from [5] will be used as a base. The concept consists of 
three components the Moodle-Course, LTI-Services, and the Educational Game (EduGame). In Moodle, 
the resources and activities, such as pdfs, videos, forums, wikis, chats, quizzes, assignments, or tests, 
are provided for the LUs. Moodle also offers the possibility to provide external LUs such as EduGames 
via an LTI connection. The EduGames can also be integrated into the LMS via the LTI interface. In the 
EduGame, the RAGE Analytics and the RAGE Tracking API components will be implemented to 
generate and collect the corresponding game data [5]. 

The Serious Game Prototype (SGP) [9] was developed based on the Unity Engine. After starting the 
SGP in the Unity editor, the player gets to the MainMenu. This event is to be referred to as opening the 
game. By clicking on the start button, the game begins. It offers the possibility to construct different 
buildings in an area. For this, raw materials are subtracted from the raw material starting values. By 
clicking on the constructed building, the player is asked four multiple-choice questions in random order. 
As soon as a question is answered correctly, the player continuously receives new raw materials at 
intervals of seconds. The selected SGP is used as an EduGame in the work context. 

In this section, the to-be-used software systems and approaches have been introduced. The KM-EP is 
used to map and store CQ Frameworks (CF) such as QBLM quickly. Since this is currently not possible 
in Moodle, the QBL4Moodle plugin serves as a link between Moodle and the KM-EP. In this approach, 
Moodle should only run the related courses and provide interfaces such as LTI connection for external 
learning content. xAPI and Unity Engine are used for the EduGame, which an LTI connection in Moodle 
will provide, and RAGE Analytics to analyze the data regarding CQ.  Since the focus of the work is not 
on the development of the EduGame, the existing SGP will be used as EduGame. 

3 CONCEPTUAL DESIGN 
In the following, the conceptual work will be described. The work which has been done in this section 
corresponds to the TBP. 

3.1 Overall Concept 
To implement LA in the HEI (at FUH), different software components and systems must be combined 
and implemented. Based on the AS of the GBL approach presented in this paper, a generic component 
will be implemented to extend the approach of [5] to achieve RG1. Different learning data from all kinds 
of formats will be analyzed regarding the gained CQ in this component. To get the learning data, different 
interfaces between the systems need to be implemented. The analyzed learning data shall be mapped 
to CQ and stored in the personal CQPs of the learner. For this purpose, an additional component must 
be provided in the LMS to store the CQ in so-called CQPs.  

To fulfill RG2, the components for RG1 need to be implemented because RG2 requires the analysis of the 
data regarding CQ and the CQPs with the already gained CQ of the learner. In order to adapt to different 
learning content in different study formats in real-time to support the learning, this adjustment needs to 
take place without the interruption of the learners’ learning process. For this purpose, the approach of 
Stealth Assessment [24] should be used and adapted to be used not only in EduGames. Stealth 
assessment originates from the field of Games and is a method to collect data from the learner without 
interrupting the game's flow [24]. This component should also allow to read corresponding competence 
data from the CQP and adapt the EduGame to the corresponding competence level in real-time. 

3.2 The Concept for the Application Scenario Game-Based Learning  
In this section, the concept for the AS GBL will be described. The work addresses RQ3 and RQ4. 
Therefore, the conceptual approach for the Game Event Framework (GEF) will be presented. 
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Furthermore, different software components and systems are required to be combined for the concept 
for the AS.  

The overall concept for the AS is shown in Figure 1. Moodle is used as the LMS, RAGE Analytics as the 
Analytics Engine, Unity Engine as the Game Engine, and the KM-EP as CAT. Moodle is to be connected 
to the Unity Engine and RAGE Analytics via "External Tool" activities. This allows the Unity game to be 
displayed directly in Moodle and enable authentication of Moodle users. Evaluations from RAGE 
Analytics can also be displayed directly in Moodle, and authentication can also automatically occur 
there. The technical realization of the mentioned interfaces is done via LTI connections. The RQs require 
a mapping to take place between the EduGame outcomes and CQ according to the QBLM. Therefore, 
an extension between Moodle and the RAGE Analytics environment needs to be implemented to map 
the CQP and the EduGame outcomes. An interface to Moodle needs to be created to access the Moodle 
Competence-Framework (CF). The acquired CQ should also be transferred from the extension to the 
respective Moodle CQPs. The Mapping extension is located within RAGE Analytics, as the transferred 
game data in the environment is already stored in a database and can be accessed per player. Only 
information about the CQ progress has to be transferred to Moodle. To create the tasks given in the 
EduGame and map them to CQ, an Authoring Tool (AT) is need. In this context called 
"AuthoringTool4EduGames", the AT should make it possible for users to create, store, and adapt tasks 
in the EduGame, such as multiple-choice questions. It must also be possible to assign certain CQs to 
these tasks when they are generated. This should enable later algorithms to recognize which CQ they 
should use to analyze the learning data. In order to know which CQs are required for the respective LU, 
an interface to the LMS must be created, and it must be possible to read the corresponding CQs. This 
tool must also be possible to assign the tasks to the corresponding game scenes in the EduGame. 

 
Figure 1 Overall Concept for the AS GBL 

With this GEF, game events should be defined and mapped (see Figure 2). A game event is subject to 
0 to n conditions in the form of other game events. For example, event B could only occur if event A has 
passed before. In each game event, the player can choose from 1 to n game decisions. These decisions 
have to be included in the dependencies of events to each other. Event B, for example, could only occur 
if the player had made decision A. To capture the varying complexity of game decisions, a level is 
assigned to each decision in the model. 

 
Figure 2 Mapping Game Events with the CQ Framework 
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To connect the GEF with the CF, game events must be set CQ (class Qualification in QBLM) and the 
game decisions respectively. Their levels with CQL will be linked. The GEF contains a game event. 
When learners run through this event, they can choose between three Choices. It is assumed that going 
through the Game Event extends CQ 1 from the CF. The game decisions that can be made while going 
through the game event one should differ in their complexity and should each be assigned to one of the 
levels of CQ 1. 

The identified game situations from the prototype of [9] can be mapped with standard interactions from 
the xAPI Serious Games (xAPI-SG) Profile [25]. The xAPI-SG Profile represents a standard tracking 
format for Serious Games. It was developed to collect general and game-independent information from 
Serious Games [25]. Only the identified game event Answer Questions are suitable for mapping to CQ; 
the other events, Open Game and Start Game do not depend on player decisions. The answer questions 
event can be transferred, e.g., via the xAPI Game Object Completable. Answering multiple-choice 
questions can be sent to RAGE Analytics via the tracker's Completed method. Correctly answered 
questions mean a call to the Completed method with the parameter success = true, while incorrectly 
answered questions result in a call with the parameter success = false. 

In this section, the GEF to be implemented within RAGE Analytics is classified in the QBLM Service 
Distribution Model (QSM) of [5]. The QSM describes the communication between Moodle, augmented 
by extensions for skill-based learning, and the RAGE Ecosystem. All components of the model are 
considered. Based on the State of development, the implementation of the GEF is assessed. A standard 
Moodle requires the extensions EduGameConnector and QBL4Moodle.  The EduGameConnector has 
only been conceptually designed so far [5]. This extension is responsible for the interaction with the 
RAGE Analytics environment (also: Gaming Analytics Suite, GAS) and the P-CAP. The LTI interface is 
used to authenticate and call RAGE Analytics from Moodle. The tracker, which sends game data to the 
analytics server, should inform the EduGameConnector about starting games in the future. The 
EduGameConnector should also be able to retrieve input traces and player-specific data stored in RAGE 
Analytics. [5] also envisions the EduGameConnector communicating with the P-CAP. The Domain 
Model Asset included in the P-CAP enables the creation of game-specific CFs. The Competency 
Assessment Asset provides the CSs in which achieved CQs are stored. The design of game events in 
which CQs can be achieved is also done via the Competency Assessment Asset. The 
EduGameConnector should be able to access the CSs and retrieve the CFs from the P-CAP. The P-
CAP does not use RAGE Analytics components to date. The RAGE Ecosystem does not yet have 
access to CFs that QBL4Moodle enables. The GEF is equivalent in position to the P-CAP in the QSM. 
Both models allow the definition of game events in which CQs can be achieved. However, the P-CAP 
does not yet use RAGE Analytics components to track and store game data. The development status 
of the overall system consisting of Moodle and the RAGE Ecosystem does not allow for implementing 
the GEF in its envisioned form within the scope of this work. The lack of access to CFs through RAGE 
Analytics prevents the mapping of game events with QBLM-based CQs. The yet-to-be-implemented 
EduGameConnector receives game data, without which no CQP is possible. Moreover, QBL4Moodle 
does not yet enable CQPs for individual users [5]. The design will be adapted to map between CQs and 
game events required for RQs to occur in the following subsection. 

The State of development of the overall system consisting of Moodle and RAGE Ecosystem does not 
allow to implementation of the GEF in its envisioned form within the scope of this work. The lack of 
access to CF by RAGE Analytics prevents a mapping of game events with QBLM-based qualifications. 
The yet-to-be-implemented EduGameConnector receives game data, with which CQP is possible. 
Besides, QBL4Moodle does not yet enable CQPs for individual users. Therefore, the design was 
adapted to map game results from RAGE Analytics to CQs defined independently from Moodle. The 
players’ interactions or results are accessed via the provided Representational State Transfer (REST) 
API [26]. The mapping and subsequent analysis will not take place within the RAGE Analytics 
environment as initially intended. 

The game events are transferred to the AE via an in-game tracker. The mapping between the game 
results and the CQs will be made outside of RAGE Analytics. Therefore, the mapping is done in a 
simplified way. When answering the multiple-choice questions, only some game decisions lead to 
success. The game event can only be completed with the correctly selected answer. This means that 
no PLs can be mapped either. Each of the multiple-choice questions will be mapped to one of the CQ 
before the Game starts. This will be done via a Comma-separated values (CSV) file [27]. In a CSV file, 
the data is stored in text form separated by commas and not in column form [27]. The Game is then 
started. The players’ results are retrieved in real-time by a script to be created via RAGE Analytics' 
REST API. Immediately after the retrieval, the received JSON object is evaluated, respecting the defined 
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mapping. The success key expresses whether a question was answered correctly or incorrectly. The 
CQ achieved by answering the multiple-choice questions are written to another CSV file. 

4 IMPLEMENTATION 
In the following, the PoC implementation for the AS GBL will be described. The work which has been 
done in this section corresponds to the SDP.  

To send game data from the SGP to RAGE Analytics, a tracker must first be integrated into the Game. 
Therefore, the unity tracker from the RAGE project is used. An empty game object is created in the Unity 
editor in the first scene (here: MainMenu), renamed to Tracker, and linked with the script into Tracker.cs 
from the cloned directory. The game object Tracker can now be used to define parameters for the 
transfer of the game data. The tracker remains in the further scenes of the Game. For the extension of 
the Unity scripts, statements from xAPI-SG Profile [25] are used. The game logic is mapped via scripts 
in the Assets/Scripts folder. The Update() method has been added to the script to capture that the 
MainMenu is opened. When the player returns to the MainMenu after a game round, this action must 
not be captured again. As mentioned above, tracking is done using predefined xAPI statements. For 
tracking, a so-called Accessible object can be used. This is done in the code via the method Accessed(). 
The game logic for answering the multiple-choice questions is in the Multiple Choice Questions class.  
A Completable object describes whether the question was answered correctly or incorrectly. The script's 
implementation is done by the method Completed(). It is possible to create custom statements within 
the script if xAPI Profile statements are not enough, but for this PoC implementation, custom statements 
had not been required. 

In [28] and [29], the access to the game results via the REST API and the access to the REST API is 
described. The next step is to automate the retrieval of the data using a PHP script. The goal is to output 
the data into a CSV file, as this can be easily read in and further processed by Moodle. It should also 
be possible to map game events (here: multiple-choice questions) and CQs. A simple mapping of CQs 
to multiple-choice questions will take place in another CSV file. The CSV file with the contained mapping 
is provided to the PHP script before execution  (see Figure 3).  

 
Figure 3 Mapping CSV file 

To bundle results and achieved CQs for further processing, the mapping of CQs to questions should be 
included in the CSV file that stores the game results. The desired CSV file file.csv for outputting the 
game results with assigned CQs can be generated using PHP script. The script requires the file 
mapping.csv for the assignment of CQs to multiple-choice questions. The results file file.csv is generated 
in real-time while the Game is running. The functionality of the script is briefly explained below. The login 
function returns the token for authentication. Via getRequest-function, a GET request is made at the 
endpoint URL. Authentication is done with the passed parameter token. The getResult-function is the 
heart of the script. The script first executes the two explained functions and writes the JSON Object to 
the CSV file file.csv. It is essential to mention that a multiple-choice question is only in the JSON Object 
if the player has answered it (correctly or incorrectly). Afterward, the CSV file mapping.csv is read, the 
(answered) questions in file.csv are read via the questionID. The correct answers are identified, and the 
corresponding CQ is also written to the file.csv file. With the functions described, it is possible to query 
the data via the REST API by manually executing the PHP script.  

5 EVALUATION 
An initial evaluation of the PoC implementation has been accomplished in the form of a Cognitive 
Walkthrough (CW) by domain experts in computer science education. The full evaluation details are 
described in [29]. The evaluation's main goal was to estimate the productive capacity of the 
implementation and orientate the future development. The work which has been done in this section 
corresponds to the EP. For tracking game behavior, the system components of RAGE and the related 
services have been configured and evaluated. The prerequisites for the connection and evaluation of 
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an EduGame could be created, and a learning activity was successfully created. A tracking code for the 
Unity game was generated with it. In a second step, the Game has been played and evaluated if any 
errors or misbehaviors occurred. No errors or terminations were detected. For assigning game behavior 
to CQs, a CSV file with the achieved CQs is to be output after a game run in the last step. It must be 
possible to define the mapping between game events and CQ beforehand. The mapping between the 
multiple-choice questions and the CQs done via the CSV file is transferred to the results file. The game 
results obtained via the REST API, the Game's CQ, can be read from the results file. The system 
components of RAGE and the related services have been configured and evaluated. No errors or 
misbehavior were detected. Based on the evaluation, improvements and renewals were identified. 
These will be implemented and taken into account in future work [29]. 

6 CONCLUSION AND FUTURE WORK 
In this paper, an overall approach for LA in HEI was introduced. For the AS GBL concepts and PoC 
implementations were presented. A player-specific evaluation of EduGame events has been introduced. 
After an overview of the to-be-used software systems and approaches in the State of the Art section, 
the conceptual system architecture had been presented. Afterwards, the initial PoC implementation and 
the evaluation had been described. In the PoC implementation, a tracker was included in the Unity 
game, and the game scripts were adapted so that game events could be sent to RAGE Analytics. With 
the dashboard in RAGE Analytics, the game events could be successfully displayed. Also, a mechanism 
for automated mapping for CQs gained in an EduGame has been introduced. In the concept section, 
the system's architecture and the mapping of CQs between the EduGame and the LMS had been 
presented. Afterwards, the initial PoC implementation and the evaluation had been described. It was 
determined in the TBP that, based on current research, too many limitations exist to map game events 
in Moodle CQPs. Therefore, the conceptual system design was adapted. A mapping that is independent 
of CFs mapping between game events and CQs could be implemented. Building directly on this work's 
findings, a follow-up effort could address the implementation of an AT for the EduGame tasks and the 
corresponding mapping of the tasks to CQs. The authoring tool should allow teachers to easily create 
tasks for an EduGame and assign the appropriate CQ to these tasks from a CF. It should also make it 
possible to easily assign the tasks to the corresponding game scene in the game. Currently, only the 
developer can create these tasks in the code and assign them accordingly. Future work must address 
the further implementation of the missing components for the AS GBL. This includes the extension of 
Moodle with a CQP component and the EduGameConnector. Also, the still missing P-CAP modules 
have to be implemented to automatically map and analyze the learning data concerning the 
corresponding CQ. For RQ1 and RQ2, the concept must be extended accordingly and no longer only to 
analyze learning data from EduGames and other formats. For RQ2, it will be evaluated in the future to 
what extent the concept of Stealth Assessment can be applied and adapted. 
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USE OF ICT TOOLS IN HYBRID ENVIRONMENTS OF FACE-TO-
FACE AND VIRTUAL LEARNING. EXPERIENCE IN TWO 

MECHANICAL ENGINEERING SUBJECTS OF MASTER’S DEGREE 

A.M. Pedrosa, M.P. Vila, C. Llopis-Albert, M.J. Rupérez 
Universitat Politècnica de València (SPAIN) 

Abstract 
In March 2020, the World Health Organization (WHO) raised to an international pandemic level the 
outbreak of the coronavirus (COVID-19) disease caused by the Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV2). Consequently, the Spanish government declared the State of Alarm on 
March 14th, 2020. From that moment on, all non-essential activities were tightened lockdown. This 
measure affected all levels of education, and face-to-face learning was suspended until the end of the 
academic year. 

While the last year all the educational community was forced to suddenly move to online platforms, this 
year has been rather marked by the need of flexibility in the learning model. The main reasons are the 
constant threat of global lockdowns, the changing local mobility restriction measures and the forced 
isolation or quarantine in case of infections or close contact with someone with a positive Polymerase 
Chain Reaction (PCR) test. This situation has drastically affected the face-to-face teaching model. At 
the same time, this uncertain scenario has undoubtedly been an opportunity to implement Information 
and Communications Technology (ICT)activities in our teaching. 

This paper presents some actions implemented in two subjects of mechanical design of two different 
master’s degrees with 36 and 19 students, respectively. The developed resources concern to the 
learning materials provided to the students, both for theoretical and practical lessons. The audio-visual 
materials generated over the classes, both videos and annotations on the virtual whiteboard, has also 
been managed. Finally, the delivery and defence of the students' works have been adapted. As it was 
foreseeable all, some of the students or the teacher, have followed the classes online over the term. In 
all cases, the developed materials and the methodology followed have been valid for use in face-to-face 
teaching, online and blended learning, thus providing the flexibility required. 

The level of success has been measured, mainly through a survey answered by the students. In addition, 
it has been analysed objective data, such as the marks and the number of visits or downloads of the 
documents uploaded to the UPV e-learning platform. Finally, it is concluded which actions taken would 
be valid for the post-COVID era. 

Keywords: Information and Communications Technology, e-Learning, blended Learning, COVID19, 
methodology, evaluation.  

1 INTRODUCTION 
The adoption of Blended Learning (BL), a combination of traditional face-to-face and technology-
mediated teaching, was increasing before global pandemic in higher education around the world. In fact, 
some experts pointed out that BL would become the "new traditional model" [1] or the "new normal 
model" in the offer of higher education courses [2]. However, the study of the implementation of this 
model highlighted the existing limitations in higher education, due in part to disagreement on how 
institutions define and measure BL [3]. 

BL began in many places as an initiative embraced by individual teachers interested in using both online 
and traditional strategies to improve student learning outcomes, rather than being promoted as a 
strategic institutional initiative [4]. Graham et al. noted in 2012 that many higher education institutions in 
the awareness/exploration stage wanted to transition to early adoption/implementation, and 
recommended future research on this transition [5]. However, the sudden outbreak of the global 
pandemic by COVID-19 forced an immediate adaptation of the traditional face-to-face educational model 
to an on-line model mediated by technology to the end of the 2019-2020 academic year.  
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During the 2020-2021 academic year, due to the relaxation of some restriction measures, the higher 
educational institutions resort to the BL models. Different BL models have been implemented by individual 
teachers because there has not been time to develop an institutional agreement or strategy on how to 
implement them. The teachers, based on the knowledge acquired when developing the online learning 
model to finish the 2019-2020 academic year, have implemented their own initiatives to obtain the best 
student learning outcomes; each one with the tools at their disposal, both technological and institutional, 
has developed a different BL model for each subject. Now, it is the time to check the results to extract 
some conclusions about how to implement an institutional BL model. 

In this context, Information and Communication Technologies, ICTs, has taken on special relevance 
since they have supported the learning and evaluation processes in both models online and BL.  

The actions carried out are framed in an institutional project of the Universitat Politècnica de València 
(UPV). 

2 METHODOLOGY 
The methodology involves two subjects of mechanical design detailed in the Table 1. 

Table 1. Details of the subjects. 

Subject and year Total number of students in the subject 
Technology of Machines for levelling (TML) 
1st Year Master’s Degree 

36 

Materials Behaviour in Service (MBS) 
1st Year Master’s Degree 

19 

The developed resources concern to the learning materials provided to the students, both for theoretical 
and practical lessons. The following sections describe, firstly, the actions carried out in the theoretical 
classes, then the modifications referred to the lab sessions and finally how the defense and evaluation 
of students' works has been carried out. 

In all cases, the institutional platform provided by the UPV has been used. The platform is available only 
to members of the course, it allows to provide students the learning materials, send announcements 
and organize tasks, among other features. The classes had broadcast through Teams® [6] in both 
cases, when they were in the university classroom, but also when they were completely on-line.  

2.1 Theoretical classes 
The theoretical classes followed the usual schedule. All the classes were broadcast live for those 
students that could not attend the session. Additionally, all the sessions were recorded by Teams® 
which keeps the recordings in the corresponding “Team” of the subject. Having these recordings 
available has undoubtedly been a great advantage for students, most of them have acknowledged 
consulting the recordings regardless of whether they attended class or they did not. 

To visualize the record of a session, the student can easily find it in the meeting generated for the class, 
but the only information of the contents of the records is the date of the session which could be a 
drawback when the student needs to consult a specific theoretical explanation or the resolution of a 
problem. For this reason, to facilitate the access to the contents, for each topic of the subject a document 
was created with the date of each session, accompanied by a brief description of the contents of the 
session and a link to the video. 
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Figure 1. Example of the organization of the recordings of the sessions of a subject. 

The classroom blackboard has been replaced by an electronic whiteboard. To speed up the resolution 
of questions and problems, for each problem a template was prepared with the data and images of the 
statement as well as the mathematical expressions necessary for each section. Figure 2 shows an 
example of a transmission shaft calculation problem. 

  

(a) (b) 
Figure 2. Problem solved in the electronic whiteboard: (a) template (b) detailed resolution. 

All the pdf files created during the classes with the electronic blackboard, were properly sorted and 
identified. The students could consult all of them in the platform of the subject. 

2.2 Lab sessions 
Referring to the lab sessions, the most important limitations have been the reduction in the capacity of 
the laboratories due to the pandemic and the uncertainty arising from potential confinements. Despite 
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these conditions, most of them could adapted to BL. The most remarkable actions carried out are 
described below. 

2.2.1 Computer lab sessions 
In the computer lab the students learn to model and solve a mechanical problem with a Finite Element 
software. During the sessions before the pandemic, the teacher first gave a general explanation and 
then the students used to work in pairs following the required steps detailed in the booklet. When it was 
necessary, the students could consult the teacher to solve their doubts. Considering that, this year, the 
lab sessions were to be taught online and the students had to work autonomously, the booklets have 
been revised, improving the explanations where the experience showed that the students required more 
help from the teacher to understand. 

In addition, a novelty related to ICT has been the insertion of links in the booklet of small videos in which 
the execution of the commands described in the text could be visualized, thus facilitating the location of 
some menus of the software. 

The delivery of the results of the lab session consisted of uploading files generated with the program 
and answered some questions, related to the steps followed in the model, the mastery of the software 
and to the theoretical contents of the subject. The task included an editable pdf file where the students 
must insert their answers. To better organize the fulfilment of the task, for each required action a warning 
was inserted in the booklet. Figure 3 shows a warning and the corresponding question. 

 
(a) 

 
(b) 

Figure 3. Example of a question of a task: (a) warning in the booklet (b) exercise in the task. 

The UPV platform allows to programme the tasks and organize de deliveries for each group. 

2.2.2 Laboratory sessions 
The drop of the capacity of the laboratories has mostly affected the laboratory sessions, for that reason, 
one of the two laboratory sessions have been moved to computer lab sessions. The objective of the lab 
session was to determine the cause of the failure of a mechanical part. After a theoretical general 
introduction through Teams® the students had to work on several components during the session. The 
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work could be done in groups of a maximum of three students. The students could use Teams® or another 
platform to meet. During the session, the students could contact the teacher to consult their doubts. 

For each component to analyse, the students had a booklet with a description of the machine to which 
the part belonged and the working conditions of the machine when the failure was produced. In the 
booklets were also included links to web pages with additional information that could be useful to 
describe the failure. Figure 4 shows some examples. 

 
Figure 4. Example of links to web pages with additional information. 

The students also had a complete photographic report of the pieces under study. In this case, also the 
UPV platform was used to programme the tasks and organize de deliveries. 

2.3 Students’ work 
In the subject Materials Behaviour in Service the students made a work. The work had three deliveries 
over the year programmed according to the theoretical lessons. In the last session of the course, the 
students had to present their work. The work could be done in groups of a maximum of two students.  

The students were aimed to record a video presenting their work instead of doing a live presentation. 
This activity not only contributed to the use of several ICT tools by the students but also allowed the 
students to be aware during the presentation of their colleagues.  

The students also did a co-evaluation of the works. The platform used was, in this case, google forms. 
After watching the video of each work, the teacher did the corresponding comments and then the 
students did the evaluation. For that issue, the form had three different parts, first a rubric with four levels 
to evaluate some aspects of the work: the rigor of the justification, the mastery on the numerical tool 
employed or the adequacy of the conclusions (in Figure 5), among others. In the second part the 
students had to mark their colleagues and finally they could write a global commentary of the work. After 
watching and evaluating all the presentations, the students voted for the top three works which received 
extra points in the evaluation.  

Links to additional 
information Links to theoretical 

explanations 
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Figure 5. Example of the survey of the co-evaluation. Item: Conclusion of the students’ work. ●Absence of 

conclusions or inconsistent ●Lack of rigor or has nothing to do with the objectives ●Related to the objectives 
of the work, but the arguments are simple ●The relationship with the objectives is clear. The arguments are 

solid. Relates to observable phenomena… 

3 RESULTS 
The success of the actions has been levelled mainly through a survey where 13 students of TML (36%) 
and 18 students of MBS (95%) answered.  

3.1 Theoretical classes 
The students in general considered very useful the document with the links to the videos recorded during 
the theoretical classes. The graph in Figure 6 shows that most of the students who consulted the 
documents found them very useful, a small part of the students never used them, and a minority did not 
consider them necessary. The graph contains the answers of the students of the two subjects. 

  
Figure 6. Survey about the documents with the links to videos 

The Table 2 shows the total number of visits to the videos in both subjects. The ratio of visits calculated 
as the total number of visits per number of students and videos is similar in both subjects and it reveals 
that, on average, each student visits 20% of the videos. Taking into account that 16% of students 
recognized not to use the links the ratio, actually, should be higher.  

16%

3%

45%

36%

Documents with the links to the videos
I never consult them

I consider them unnecessary

I use them but can be
improved

I have used them from time
to time. I consider them
useful and well organized

I have used them frequently. I
consider them useful and
well organized
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Table 2. Number of visits to the videos of theoretical sessions. 

Subject Number of 
students 

Number of 
videos 

Number of 
visits 

Ratio 

TML 36 32 235 0.2 

MBS 19 19 57 0.16 

Figure 7 shows the distribution of the visits over the year. The arrows indicate the date of the exams. 
The distribution of the visits is quite homogeneous throughout the course, so it can be understood that 
the students used the videos to understand the subject during the course instead of to prepare the 
exams. 

  
(a) (b) 

Figure 7. Visits to videos per date: (a) Subject TML; (b) Subject MBS 

3.2 Lab sessions 
The graph on Figure 6 shows the considerations of the students, about the links inserted in the lab 
booklets. In this case there is also a part of the students that does not used the videos, but those students 
that watched them considered explanatory and very useful. The difference between the two subjects 
could be due to the fact that the students of the subject MBS could choose between face to face and 
online sessions. Most of them preferred to attend face to face rather than the online format. So, in case 
of having doubts related to the use of the software, they could solve them by consulting directly with the 
teacher or their classmates instead of watching the videos. 

 
Figure 6. Survey about the links in the lab booklets 

The number of visits to these videos is nor representative since they are shared by several subjects. 

3.3 Students’ work 
The nineteen students of the subject Materials Behaviour in Service were grouped into twelve groups to 
do the works. The works were defended the last session of the course. For not depending on the 
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confinements (or disease) caused by the COVID pandemic, it was strongly recommended to prepare a 
video instead of doing a live presentation.  

Most of the groups showed reluctance to record the video since they did not have any previous 
experience. After providing the students some instructions, ten of the twelve groups followed the 
recommendations and only two groups presented their works live by Teams®. Most of the videos had a 
very high quality. Most of the students properly participated in the co-evaluation except for two of them 
which had to make their presentation live. 

4 CONCLUSIONS 
The sudden outbreak of the global pandemic by COVID-19 forced an immediate adaptation of the 
traditional face-to-face educational model to an on-line model mediated by technology to the end of the 
2019-2020 academic year. This situation highlighted the shortcomings of the university community in 
the use of ICT tools, from the lack of means of the institution to the dexterity in the management of 
technology applied to the teaching / learning process. Faced with this situation, the UPV promoted a 
series of initiatives to improve said deficiencies and in this context launched a call for PIME projects [7] 
in which, one of the thematic areas is the use of ICT. This work emerges from one of these projects.  

During the 2020-2021 academic year, higher education institutions use BL models. The different BL 
models have been implemented by individual teachers given the new situation to which the learning 
mode had to be adapted. Therefore, the objective of this work is to analyse those initiatives that have 
worked best to obtain the best learning results for students, as well as those most useful ICT tools, since 
many of the ICT tools imposed by the pandemic will be installed in the daily professional development. 

For both analysed subjects, several evidences of learning have been collected based on a well-defined 
system of rubrics and indicators, which are known in advance by students. Both the use of the ICT tools 
and the rubrics abovementioned allow to enhance the academic achievement of students regarding 
previous years.  Furthermore, it allows students to acquire the transversal competences related to the 
analysis and problem solving and improves the ability to understand concepts intuitively. In addition, 
results clearly show a positive influence on the use of ICT tools for boosting the professional and ethical 
commitment to the issues raised. 

4.1 Theoretical classes 
Predictably, some of the students or the teacher, have followed the classes online during the term. In all 
cases, the developed materials and the followed methodology are considered valid for use in face-to-
face, online, and blended learning, thus providing the required flexibility. The level of success of having 
the recording of the sessions available was measured, mainly through a survey answered by the 
students, where 36% answered that they had consulted them frequently and 45% that they had 
consulted them from time to time. Furthermore, 91% of the students considered that the material was 
well organized. 

In addition, objective data has been analyzed, such as the ratings and the number of visits or downloads 
of the documents uploaded to the UPV's e-learning platform. The videos have a reasonable number of 
visits since the students mainly used to follow live classes, in both cases face-to-face and online. The 
visits used to be distributed evenly over the course, which reinforces the idea that most of the students 
reviewed them to better understand the subject during the course. 

Finally, it is concluded that broadcasting the theorical classes and letting the material to be consulted 
by the students would be very useful for blended learning or for face-to-face in the post-COVID era. 

4.2 Lab sessions 
The main contribution of ICT to lab sessions has occurred in computer lab sessions. The links and 
multimedia inserted in lab booklets have improved the self-learning process of the students. The survey 
shows that a 45% of the students had consulted them frequently and they considered them very useful 
and that a 36% had consulted them from time to time and considered them explanatory. However, they 
are not only useful for the students, but also for the teacher. We consider that in face-to-face or even in 
blended learning, the teacher could not have enough time to answer all the question from the student 
regarding the development of the lab sessions, so these links and multimedia could answer them these 
questions, favoring the student’s self-learning. 
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Referring to the laboratories, face-to-face implementation continues to be irreplaceable. Undoubtedly, 
the developed materials can facilitate the deliveries of the students, but the experimental part must 
continue to be face-to-face. Given the exceptional circumstances of the health situation, the ICTs have 
made possible to hold a laboratory session, but it is not considered that it has reached the same learning 
level as in a traditional session. 

4.3 Students’ work 
The implementation of ICTs by students in the defense of their works has been highly satisfactory. 
Despite the lack of experience, most of them recorded a video to do the presentation of their work 
instead of doing live presentations. The quality of the videos was very high.  

During the session dedicated to the presentation of the works, the students could be aware during the 
presentation of their colleagues, which allowed a high participation in the co-evaluation. This aspect 
could be interesting even in the post-COVID era.  
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STRUCTURE & FUNDAMENTALS OF GOOD TEAMWORK 
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Abstract 
This study investigates the factors that affect team structure and also touches upon students’ perception 
of the importance of fundamentals of teamwork. Data sample of 130 undergraduate international 
business students, both males and females, from a Finnish higher education institution was analysed 
using SPSS tool. Based on the students’ assessments, communication is a factor that affects team 
structure more than team norms and work assignments. Compared to the male students the female 
students assessed team norms to have a greater impact on the team structure. In addition, this study 
reveals that prior teamwork experience has a statistically significant influence on the students’ opinions 
about the team structure. The students with prior team work experience consider both communication 
and work assignments to affect more the team structure compared to inexperienced students. Further, 
this study finds that the effective interaction’ among team members during tasks execution was 
assessed to have the greatest importance in achieving good teamwork. The female students assessed 
the collective decision-making as a more important variable of good teamwork than the male students. 
The findings of this study provide insights into factors affecting team structure, and the fundamentals of 
good teamwork. It contributes to creating knowledge related to student team structure and performance 
as part of learning process in business education in the HEIs. 

Keywords: team structure, teamwork, team performance, higher education, international business 
students. 

1 INTRODUCTION 
Institutions of higher education have been applying team-based learning (TBL) method since the 
seventies with a sole purpose of improving students’ academic achievement and fostering positive 
intergroup relations among team members [1]. The team members are ‘working interdependently and 
are jointly accountable for performance goals’ [2]. According to Dana [3] TBL is an instructional strategy 
that encapsulates developing, designing and linking a sequence of activities in order to achieve deep 
student learning as well as an improved team development. Currently, this teaching method is commonly 
applied, documented and validated in several business and management courses in the Higher 
Educational Institutes (HEIs) in Europe and around the world [4]. Kibble et al. [5] argue that the success 
of TBL as a method relies mainly on high-functioning student teams. 

We consider the definition of a team as a ‘social entity formed by its members with high task 
interdependency and shared and valued common goals’ [6 p. 541]. Such a team shares a collective 
identity with common objectives [7, 8]. Previous studies, see for example [9], propose that teamwork is 
related to the effectiveness of the team as a whole to achieve collective success. Previous research 
proposes several advantages of teams in various settings including teams in the educational context 
where cooperative working in student teams increases learning [10]. At present, HEIs consider student 
teamwork as an effective pedagogical method that influences learning of the students [11]. Using a 
sample of 130 1st semester students of international business, following a degree program at a Finnish 
higher education institution, this study primarily investigates the fundamentals of teamwork and factors 
that affect the team structure. A brief review of the literature related to these concepts is presented 
hereunder.  

Banking on the theoretical model proposed by Schwarz [12], it is assumed that team structure plays an 
important role in achieving team effectiveness and desired performance [1]. Team structure can be 
described in terms of clearly defined roles or work assignments, team norms, and team members’ 
understanding and commitment to common team goals [12]. In this study, team members’ roles are 
considered as specific predefined work assignments for which each team member is responsible. 
According to Stevens and Campion [13], clearly defined work assignments reduce duplication of efforts, 
and consequently improves team performance. In addition, such clear work assignments allow team 
members to concentrate their focus on specific parts of the tasks adding value to the team as a whole 
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[1]. Vancouver et al. [14] highlight that such clear definition of work assignment is critical to achieving 
overall team effectiveness. Werner and Lester [1] posit that how team members communicate with each 
other, while engaged in teamwork also affects its performance. We include communication in the scope 
of team structure. According to Pinto and Pinto [15 p. 201] communication is a vehicle through which 
various members share information that is critical to the success of the team. In line with the above 
assumption, it is argued that communication and information sharing play a crucial part in determining 
specific work assignment and responsibility of every team member [16]. However, there might be a 
possible variance among team members as to their agreement and understanding of specific work 
assignments for each team member. 

According to Schwarz model [12], team norms are significant to team structure. The alignment between 
members’ action and team values results in more committed teams [1]. Team norms are defined as ‘a 
set of agreements about how team members will work with each other and how the team will work 
overall’ [17]. These team norms can be manifested, for instance, in equal participation in team meetings, 
fair contribution to complete specific work assignments, regular open discussion on key issues, mutually 
holding one another accountable in case of possible violation of set norms, etc. It is highlighted that 
norms as basic ground rules are put in place in order to initiate healthy debate. Through such a debate 
the team receives points of view and feedback of all members on key issues. Such a collaboration 
increases team performance [17]. A recent study by Matsunaga et al. [18] posits that teams formed by 
international students conform to such normative practices. Moreover, extant literature, see for example 
[19, 20], provides evidence that understanding and commitment to clear team goals has a positive 
effects on team performance and productivity. 

This study integrates the students’ perception of the importance of fundamentals of teamwork. Particular 
focus is given to variables which have been considered to be among the strongest predicators of good 
and effective teamwork. Variables such as quick communication among team members, effectiveness 
of interaction during performing assigned tasks, members’ mutual support with final goal in mind, and 
collective decision-making are included in this study. Earlier research highlighted that the higher the 
collective members’ perception of these variables, the higher the chances that team members would 
deliver the tasks and attend to the needs of other fellow team members, which lead to improved team 
performance [6]. A clearer understanding of factors that enhance team performance are needed by 
undergraduate students in HEIs to prepare them for their possible future employability [21]. 

In the domain of educational research, these variables have been debated to influence the success of 
a team. Similarly, these fundamental factors have been explored in several learning environments. Other 
explorative studies focused on the influence of these variables on team performance in various learning 
settings. Higher education institutions are promoting team-based learning in several fields of studies 
especially in business related subjects [16]. Hence, such understanding becomes a relevant prerequisite 
for graduating students. 

The rest of the study is structured as follows. Team assignment and activities as part of the course are 
described as context of the study. The quantitative research design is presented. The results of the data 
analysis are discussed. Finally, the conclusions of the study are presented with research limitations, and 
possible future research directions. 

2 METHODOLOGY 
This study investigates the students’ views on the main factors affecting the team structure. The study 
also looks at the students’ perception of the fundamentals of good team work. The results will help to 
understand better the students’ needs when building successful teams for various course’s 
assignments. The study was carried out in Autumn and Spring semesters of 2020 and 2021 respectively, 
in four implementations of the course Introduction to International Business. The 10 ECTS course is a 
part of a bachelor of Business administration degree programme. It offers a large view of the various 
aspects and competencies of International business. 

2.1 Team assignments and activities 
The course Introduction to International Business is based mainly on teamwork. The teams are built by 
the students themselves or by the teachers, depending on the given assignments. All along the course, 
there are 3 different types of assignments. The first one consists of providing a task (debate, discussion, 
questionnaire or business topic research) to small teams (3 to 5 students). The students complete the 
assignment, inside or outside the class with a short deadline (the same day or a week).  
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The second main assignment uses Problem Based Learning (PBL) as the pedagogical approach. The 
class is divided into three teams of 12 to 15 students, with one teacher/tutor per team. The teams are 
built by the teachers to ensure their balance in terms of gender, nationality and personality. At the 
beginning of each session, the teams are provided with a trigger (an article, a video, a documentary), 
where the students must decide on, and specify one specific problem, followed by three to four topics 
of research to solve the problem. These topics are called learning objectives. The research is done 
individually, but is shared between the team members in order to answer the problem. The students 
have the opportunity to take on various roles, such as Discussion Leader, Recorder, Observer and Team 
Member. This PBL assignment weights 40% of the total course grade assessment; however, each 
student gets an individual grade.  

The third and the last team assignment weights 25 % of the final course grade assessment as a team 
performance’s grade. It consists of producing an online event on a business topic chosen by each team. 
The teams are formed by the teachers. The teams’ formation is based on the students’ individual 
performance during the previous PBL assignment. The idea is to mix the previous teams and to provide 
each new team with an equal number of males and females, with different personality characteristics. 
The teams are composed of 6-7 members who have five weeks to organize their two-hour online event. 
The audience is composed of the course group of peers and the other invited participants, such as 
professionals, relatives, friends, school staff, etc. The students target and reach the participants through 
their marketing work. 

During the planning stage of the event, the students meet at least twice a week, once with the team 
members, once with the coach-teacher. They must keep track of their meetings, in the form of a memo, 
using the tool of their choice (Trello, WhatsApp, Word document, etc.), in order to check progress.  
During the following two weeks, they implement the event, assess their team work together (planning & 
implementation) and present a 20 min feedback with the help of a PPT, to their peers, to the event 
coach-teacher and to two other teachers who attend the events. The online events are graded based 
on the team performance according to all tasks’ requirements. 

2.2 Quantitative study 
This study adopts a quantitative research methodology. The data was collected via a survey 
questionnaire. The survey questionnaire was created for this specific study using Webropol 3.0 survey 
tool. At the end of the first class of the course, the participants were asked about their own profile and 
to answer quantitative questions related to their perception of teamwork. Participants were informed that 
their participation in the survey was voluntary and their answers would remain confidential. The sample 
of 130 students (57 males and 73 females, representing 22 nationalities) answered the questions of the 
survey questionnaire. 

The data was analyzed with the IBM SPSS statistical tool and Microsoft Excel. In the analysis, the 
ranking of the answers was modified into scores, where the most important aspect was scored 5 and 
the least important aspect was scored as 1. The data analysis was carried out by applying Friedman 
non-parametric statistical test to detect the differences in the respondents’ ranking orders and Wilcoxon 
non-parametric statistical hypothesis signed-rank test to compare two related samples. Additionally, the 
Mann-Whitney U test was applied to find statistically significant differences based on prior teamwork 
experience and between genders. The results of the analysis are discussed in the next section. 

3 RESULTS 
This study primarily investigates the factors that affect the team structure, but also touches upon 
students’ perception of the importance of the fundamentals of teamwork. The literature review provides 
the theoretical underpinning of the concepts as discussed in the previous section. The empirical data is 
analysed and discussed as follows. 

The participating students represent both genders. However, the number of female respondents is a 
little higher than that of males as illustrated in Table 1. 
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Table 1. The respondents’ genders 

  Frequency Percent 

Male 57 43,8 % 

Female 73 56,2 % 

Total 130 100,0 % 

The distribution of the students according to age is relatively even. However, there is a slight majority of 
respondents older than 25 years as illustrated in Table 2. 

Table 2. Age distribution of the respondents 

Age Frequency Percent 

17 - 20 years 41 31,5 % 

21 - 25 years 41 31,5 % 

26 years or older 48 36,9 % 

Total 130 100,0 % 

The majority of the students are Finnish. One fifth of the students are form other European countries. 
Noticeably, 7 % of the students have double nationality as illustrated in Table 3.  

Table 3.  The respondents’ nationalities 

  Frequency Percent 

Finnish 77 59,7 % 

European 25 19,4 % 

Americas 5 3,9 % 

Asia 9 7,0 % 

Africa 4 3,1 % 

Double nationality 9 7,0 % 

Total 129 100,0 % 

Almost all students have prior experience of team work. Only one tenth of the students do not have 
earlier experiences of working in teams as illustrated in Table 4. 

Table 4. Prior teamwork experience 

  Frequency Percent 

Yes 118 90,8 % 

No 12 9,2 % 

Total 130 100,0 % 

3.1 Factors affecting team structure 
The students were asked to assess the extent to which ‘communication’, ‘team norms’ and ‘work 
assignments’ affect the team structure. The assessment was done on a scale 1 = Not at all, 2 = Only a 
little, 3 = Somewhat and 4 = Considerably. Based on the students’ assessments, ‘communication’ is a 
factor that considerably affect the team structure. Also, ‘team norms’ and ‘work assignment’ factors 
affected equally the team structure as depicted in Figure 1. 
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Figure 1. Mean of factors affecting on the team structure (n=130) 

The female students assessed the team norms to have a greater impact on the team structure compared 
to the male students (U = 2454.0, Sig. 0.05), as depicted in Figure 2. 

 
Figure 2. The effect of the ‘team norms’ by gender (n=130) 

Prior teamwork experience has a statistically significant effect on the student’s opinion about the team 
structure. The students with prior experience consider both ‘communication’ (U = 574.5, Sig. 0.020) as 
well as ‘work assignments’ (U = 480.0, Sig. 0.043) to affect more the team structure compared to 
inexperienced students as depicted in Figure 3. 

 
Figure 3. Effect of prior teamwork experience on team structure (n=130) 

3.2 Fundamentals of teamwork 
The students were asked to rank the importance of fundamentals of good teamwork from most important 
to least important. The students’ assessments varied considerably. All variables were chosen as the 
most and as the least important as depicted in Figure 4.  
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Figure 4. Importance of fundamentals of teamwork  

For further analysis, the rankings were modified into scores where the most important aspect was given 
score 5 and the least important aspect was given score 1. There were statistically significant differences 
in the rankings (Friedman test, c2 = 11.347, Sig. = 0.023) as illustrated in Table 5.  

Table 5. Friedman test 
Test Statisticsa 

N 130 

Chi-Square 11,348 

df 4 

Asymp. Sig. 0,023 

The ‘effective interaction’ was assessed to have the greatest importance in the teamwork as shown in 
Figure 5. The pairwise Wilcoxon Signed Ranks test indicates that its importance is statistically 
significantly higher than any other aspect (Sig. = 0.001–0.023) as illustrated in Table 6. 

 
Figure 5. The ranking order of the fundamentals of the teamwork 

The differences in the importance of other factors were relatively small and these differences are not 
statistically significant as illustrated in Table 6. 
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Table 6. Pairwise Wilcoxon Signed Ranks Test 

  Z 
Asymp. Sig.  

(2-tailed) 

Effective interaction - Quick communication -3,241 0,001 
Members' support - Quick communication -0,654 0,513 
Final goal in mind - Quick communication -0,716 0,474 
Collective decision-making - Quick communication -0,752 0,452 
Members' support - Effective interaction -2,271 0,023 
Final goal in mind - Effective interaction -2,466 0,014 
Collective decision-making - Effective interaction -2,329 0,020 
Final goal in mind - Members' support -0,169 0,865 
Collective decision-making - Members' support -0,131 0,896 
Collective decision-making - Final goal in mind -0,155 0,877 

In the comparison of genders, the female respondents assessed the ‘collective decision-making’ as a 
more important aspect of teamwork than the male students (U = 2511.5, Sig. 0.039) as depicted in 
Figure 6. Otherwise, there were no differences between the genders. 

 
Figure 6. Assessment of ‘collective decision-making’ by gender 

4 CONCLUSIONS 
This study primarily investigated the factors that affect the team structure and also touched upon 
students’ perception of the importance of the fundamentals of teamwork. The literature review provided 
the theoretical underpinning of the concepts. Empirical data was gathered from questionnaires 
distributed to a sample of 130 1st semester students of international business from a Finnish higher 
education institution. The respondents were asked to provide their assessment about the extent to which 
selected factors affect the team structure. Based on the students’ assessments, ‘communication’ was 
identified as considerably more affecting factor the team structure than ‘team norms’ and ‘work 
assignments’ factors. The female students assessed the team norms as having greater impact on the 
team structure compared to the male students. Furthermore, prior teamwork experience has a 
statistically significant impact on the student’s assessment of the team structure. The students with prior 
experience considered both ‘communication’ and ‘work assignments’ as affecting more the team 
structure compared to inexperienced students. 

Additionally, the respondents were also asked to rank the importance of selected variables as 
fundamentals of achieving good teamwork. The given variables were ‘quick communication’, ‘effective 
interaction’, ‘members’ support’, ‘final goal in mind’, and ‘collective decision-making’. The analysis 
showed that the ‘effective interaction’ variable was assessed to have the greatest importance in 
achieving good teamwork. Further analysis of the data revealed that, in the comparison of genders, the 
female respondents assessed the ‘collective decision-making’ as a more important variable of good 
teamwork than the male students. The findings of this study provide insights into factors affecting team 
structure and perception of first semester students about the fundamentals of good teamwork during 
their undergraduate degree studies at a Finnish higher education institution. Care should be taken in 
generalizing the findings of the study due to limited number of respondents. In the future, a similar study 
can be conducted involving interdisciplinary students. 
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AND BIOLOGY 
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Universidade da Coruña (SPAIN) 

Abstract 
The main difficult that appears when the teacher deals any subject with first year students is the different 
level that they have in the knowledge of this subject. For this reason, many universities have developed 
academic leveling courses so that the students acquire the necessary basic concepts before they start the 
degree program. 

The academic leveling course of the Faculty of Science in the University of A Coruña has been taught 
for more than 15 years and in recent years has been one of the improvements carried out by the Internal 
Quality Assurance System (SGIC). This is a voluntary course with face to face classes that provides a 
summary or overview of all the principal concepts associated with the program of study of the subjects 
of Physics, Mathematics and Chemistry. Its duration is of 3 ECTS with the following distribution of lesson 
hours: 7,5 hours of Physics, 7,5 hours of Chemistry and 5 hours of Mathematics. 

The purpose of this work is to do an analysis about the importance that the academic leveling course 
has on the students of first year of the degree of Chemistry and Biology, specifically for the Physics 
subject. For it, we analyse the student's level of satisfaction regarding the physics subject in this course 
through an end course survey. This will allow the students to comment about the course and their overall 
learning experience and that way it will help us to make sure that the course is useful to others. 

Keywords: academic leveling course, Physics, end course survey. 

1 INTRODUCTION 
The teaching of Physics is considered an essential tool in the learning process of the degrees of Biology 
and Chemistry students However, this teaching process is difficult due to the heterogeneity of students´ 
knowdledge upon entering university. When students arrive at university they must adapt to a new 
teaching-learning process model at the same time as having to make up for the deficiencies of prior 
education (in Spain bachillerato (bac)). These deficiencies lead to a number of dropouts. Thus, among 
the problems that students face are: 

• Knowledge leveling: Students enter university from different backgrounds and therefore different 
levels of knowledge. 

• Reasoning: in general, students have difficulty working out theoretical or practical questions. 

• Calculus: students have trouble solving basic mathematical operations. 

In order to ease these difficulties, universities are offering more and more academic leveling courses in 
subjects such as Mathematics, Physics and Chemistry.  

These academic leveling courses are optional, face to face and intensive and are given before the start 
of academic year. This first contact of the students with the university helps them to make the transition 
from high school and build a sense of community in the classroom in addition to giving them a clear idea 
about the skills that they must possess before the start of academic year.  

Nowadays, in order to avoid academic failure or dropouts we can find in universities a variety of these courses 
such us online courses synchronous face to face teaching, MOOC´s (massive online open courses) ... [2-5]. 

For all these reasons, the Faculty of Science in the University of A Coruña decided to offer an academic 
leveling course with the aim reinforcing the knowledge of Physics, Mathematics and Chemistry for first 
year students of Chemistry, Biology and the concurrent degree in Biology and Chemistry. Its duration is 
of 3 ECTS with the following distribution of lesson hours: 7,5 hours of Physics, 7,5 hours of Chemistry 
and 5 hours of Mathematics. 
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In this work, we´ll focus on the general aims  

- Homogenise knowledge of Physics. 
- Provide a summary or overview of basic concepts of Physics. 
- To correct conceptual mistakes. 

It´s increasingly common for students who arrive at university to have had no contact with Physics in 
previous courses. This often forces teachers to adapt the syllabus to the level of the students, because 
they haven´t acquired the minimum knowledge required to study a degree in Science. Thus, in the 
academic leveling course, the teacher focuses on basic concepts such as: systems of measurement, 
introduction to vector and scalar magnitudes, guidelines to solve problems… 

2 METHODOLOGY 
Among the main factors to take into account before beginning the academic leveling course are: number 
of students, background of the students, syllabus… 

In this work we have carried out an analysis of data obtained in the last 4 years, that is to say, from the 
academic year 2016/2017 to the year 2019/2020. 

In general, as we can see in figure 1 the number of students enrolled in the academic leveling course 
was around 55-60 students.  

 
Figure 1. Number of students enrolled in the academic leveling course 

 from academic year 2016/2017 to academic year 2019/2020. 

Therefore, we can see that the majority of students enrolled were from degree of Biology, followed by 
students from Chemistry, and a smaller number of students from the concurrent degree in Biology and 
Chemistry, as shown in figure 2. 

 
Figure 2. Distribution of number of the students. 
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In figure 3 we can observe the level of knowledge of Physics of the students according to their 
background in prior years. 

 
Figure 3. Student´s background. 

The subject is taught in 5 classes with a total duration of 7.5 h. In the first class, the teacher hands out 
a first self-assessment test with short questions and exercises in order to evaluate the level of Physics. 
Figure 4, shows the marks obtained in this test. As expected, students show very different levels of 
Physics knowledge.  

 
Figure 4. Marks of first self-assessment test. 

In the rest of the classes, the teacher revises the following basic concepts: 

1 Introduction to the Physics. Systems of units. 
2 Scalars and Vectors. 
3 Kinetics. 
4 Concepts of Force, Work, Power and Energy. 

During these sessions students solve theoretical and practical questions from the syllabus and students 
discuss both their approach and resolution. 

In the last class, the students must answer a second test where they make a self-assessment about 
their learning in the course. This second test allows the teacher to have an overview of the usefulness 
of the course. Finally, students must fill in a satisfaction about the course. In Figure 5, we can see the 
marks obtained for the second test, show that the results are better than the first test. 
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Figure 5. Marks of second self-assessment test. 

In the satisfaction survey the questions were the following: 

- When was the last time you studied Physics? 
- Were the concepts taught in the course, new for you? 
- What mark did you obtain in your first self-assessment test? 
- What mark did you obtain in your self-assessment second test? 
- Why have you enrolled in this academic leveling course? 
- What´s your opinion about the Physics subject in this course? Why? 
- Which were the best and the worst of the course, in your opinion? 

From the comments receipt we can see that students were satisfied with the academic leveling course, 
and they found it useful to revise basic concepts and have an idea of the requirements of the subject. 
Most of all had enrolled in the course in order to facilitate the adaptation to university life. The strong 
points in the subject of physics were: the approach of the classes, the introduction to with practical and 
theoretical questions that help to understand the given contents and finally the teacher who taught the 
subject. Regarding the weak points of the course, it seems that students thought that the course should 
be longer and have a wider syllabus.  

3 CONCLUSIONS 
Considering the results, we observe that students arrive at university with a low level in Physics and 
Mathematics for this reason it is necessary to provide a strong foundation in these subjects.  

The academic leveling courses are a good strategy for students to bridge the gap in Physics and 
Mathematics. However, they should be accompanied by reinforcement to Science learning in pre-
university education. These courses should only serve to refresh the knowledge of the student and guide 
them to their future university degree. 

In our case, the academic leveling course, is an intensive short course that gives us an idea of first year 
student knowledge. This allows us to re-think the Physics syllabus. Knowing the deficiencies of students, 
allow us to adapt the teaching process to ease these difficulties. To this end, we have designed specific 
problem worksheets in order to strengthen their knowledge in Mathematics and Physics before each 
topic. Additionally, the teacher has 4 hours for personal tutorials where students can address their 
doubts about the subject and where the teacher can monitor their learning process.   
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FACE TO FACE VERSUS ONLINE CLASSES: ARE THE ACADEMIC 
RESULTS THE SAME? 

N. Aquino Llinares, M.B. Hernández Jiménez, M.P. Moreno Navarro,  
M.R. Rodríguez Griñolo 

Department of Economics, Quantitative Methods and Economic History, Pablo de Olavide 
University (SPAIN) 

Abstract 
Due to the pandemic circumstances in which the world is immersed, many university subjects have been 
taught online during the 2020-21 academic year. For the planning of classes in the first semester, the 
teachers at Pablo de Olavide University (UPO) have had all the technological resources at their disposal, 
such as the online teaching platform Blackboard Collaborate Ultra, the creative pen tablet, the Microsoft 
Whiteboard, as well as the virtual desk Myapps. This research compares the academic results obtained 
by students during the three previous academic courses where face to face teaching has been taught, 
versus online teaching for this course. It is desired to study whether this new teaching model guarantees 
the acquisition of the skills required in the subjects and certified by the assessments carried out. For 
this, the final marks of the students are analyzed in three different degrees, Degree in Computer 
Engineering in Information Systems, Degree in Environmental Sciences and Double Degree in 
Sociology and Social Work, comparing the results in problems tests, computer tests solved with the IBM 
SPSS program and the final marks obtained. Some descriptive statistics and graphics are presented to 
illustrate the analysis. The inferential mean comparison study for independent samples shows that 
online teaching has substantially lower academic results mainly in computer testing (SPSS). According 
to the logistic regression analysis performed, taking as a dependent variable whether it approves the 
subject (1) or fails (0) and taking as independent variables the degree, the SPSS marks, the problems 
marks, and the type of teaching (online vs. face to face), it is evident that the probability of passing the 
subject increases when a higher mark is reached in SPSS or when a good mark is reached in problems. 
Performing Pearson's chi-square test of independence between qualitative variables is observed as 
there is an association between the qualitative marks obtained by the student and the type of teaching 
that receives being the online teaching more associated with failure than the face to face teaching. The 
results corroborate what the teachers had been fearing while teaching classes, because it is much more 
difficult to capture and maintain the attention of students through a virtual format. As was expected, 
online teaching requires highly motivated students who are able to organize their time efficiently. It must 
also be taken into account that, in the context of virtual teaching, it is more difficult to attend to the 
diversity of the students, identifying the laggards and establishing mechanisms to incorporate them to 
the rhythm of the group. 

Keywords: Face to face teaching, online teaching, evaluation process. 

1 INTRODUCTION 
The health crisis caused by covid-19 forced the suspension of face to face classes in many countries in 
the world, including Spain. Teachers had to adapt to online teaching and assessment in a record time. 
Moreover, the educational community has faced the challenge of living in an uncertain scenario which 
could change quickly. 

The COVID-19 pandemic has knocked down long-accepted topics about education, showing that 
learning can happen anywhere, anytime, and that education systems are not too heavy to move. The 
closure of educational centers has made us see that learning does not need four physical walls of an 
institution to develop, that with the appropriate means and mentality, it can be developed in any place 
and at any time (synchronous or asynchronous). On the other hand, the COVID-19 crisis has made us 
see that educational systems are not too heavy to change and adapt, which is a hope that agreements 
will be reached to improve the educational system based on these facts. But what this crisis has shown 
us is that the planning of all the actors in education and the desire for improvement will lead us to be 
able to fulfill the fundamental human right to education, regardless of the circumstances, and to promote 
the level of capital human that needs the economy and society to be successful. It is everyone's 
responsibility, teachers, students, institutions, governments, that learning is effective, to bring education 
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to a new and better normality, satisfying the deficiencies that are found and making the best possible 
development reach, which will revert to society, of which we are all part. 

As it is indicated in [1], tertiary education is vital to produce the number and diversity of professionals 
necessary for both the current and future economy of each country. It promotes competitiveness and 
growth by preparing the professionals of our society. Universities are also research and innovation 
centers, and they work together with the business fabric. More and more young people are putting their 
hope in university education around the world as a job requirement in the sectors that drive the global 
knowledge economy. Thus, the university provides unique opportunities for individual development and 
equal opportunities, as well as promoting the prosperity of society. Therefore, the role of the university 
in this crisis is crucial, as lack of effectiveness can lead to dangerous social upheaval. Societies face, 
then, the enormous challenge of the disengagement of young people and they may be deprived of the 
professionals necessary to lead society to success and growth. 

We are concerned as teachers that the level of learning is diminished by having to teach classes online 
and not face-to-face. It is true that there have always been non-contact educational institutions and 
studies that make comparisons between face-to-face and non-face-to-face systems, although in those 
cases the type of student is different from what we all now have, because it is a student who had the 
option to decide whether wanted online or not, and may be more motivated for it, or that, on the contrary, 
is driven to it by different factors. This has also been a concern of educational policies, since in the field 
of Higher Education, the recent report on Facts and Figures of the Spanish University System [2], in the 
section on grade indicators (page 43), states that face-to-face universities had significantly higher rates 
of performance than non-face-to-face universities, both in public and private ones. 

Therefore, in this work we expose our concern and carry out a study, in case the online teaching modality 
to which we have been forced at Pablo de Olavide University due to the situation of the global pandemic, 
has or not an impact on the acquisition of the contents taught in Statistics subjects, as well as the degree 
of acquisition of skills and competencies in the teaching-learning process, reflected in the marks 
achieved by our students in different evaluation tests. 

A previous research was carried out in [3], where the main objective was to find out if the application of 
the online assessment tools had modified the ratios of presented and passed, as well as the average 
grade obtained by the students evaluated, with respect to the previous course where the assessment 
was face-to-face. It was carried out in different degrees than the one we present now and we did not 
take in account the different tests that the students took throughout the course, only the final mark 
obtained in two equivalent calls. 

The work is structured in different sections: the introduction, where the problem is presented and the 
concern that in different sectors presents the education situation in the COVID-19 pandemic context. 
The next section is the results section, in which the studies carried out for the objectives set are 
presented and explained. Finally, the conclusions of our work are presented. 

2 METHODOLOGY 
The current situation of pandemic has forced students and teachers to adapt to a new environment 
where both actors have had all the means at their disposal to be able to deliver and receive in the best 
possible way all the contents of the statistical subjects analyzed online. 

The evaluation tests certify the acquisition of the contents taught in the subjects as well as the degree 
of acquisition of the skills and competencies they have had to acquire in the teaching-learning process. 
Faced with the methodological change required by covid-19, the teachers of the statistical subjects have 
wondered whether online teaching has had the same academic results and therefore the same degree 
of acquisition of content by students as in previous years where teaching was face-to-face. 

The main objective of this research work is to know whether students have equal academic results with 
traditionally face-to-face classes versus the online classes taught this course 2020-21. 

As secondary objective, it will be studied if there are significant differences in grades obtained by 
students in the different tests that the students take throughout the course, problems solved by hand 
(problems test) and in the exam carried out with the IBM SPSS software (SPSS test). 

For this, the results obtained in the statistics subjects taught in three different degrees are analyzed, 
whose teaching is taught in the first semester of the course, at the Pablo de Olavide University of Seville, 
in the Degree of Computer Engineering, in the Degree of Environmental Sciences and in the Double 
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Degree in Sociology and Political Science, during courses 2017-18, 2018-19 and 2019-20 where 
teaching was face-to-face and in the course 2020-21 where teaching has been online. 

For the analysis there are the qualifications of a total of 1127 students, men and women for whom the 
problem grade, the SPSS grade and the final grade of the subject are collected, the latter both 
quantitative and qualitative according to the qualification standards followed by the Spanish Universities. 

Descriptive tables and graphs, contingency tables and the chi-square contrast or Fischer's exact test for 
2x2 tables have been made, where the independence or possible association between the qualitative 
variables is studied. Parametric and non-parametric inference have been performed to determine 
whether there have been significant differences in test scores and the final grade. Finally, to study which 
variables affect and have the greatest relationship with to pass the subject, a binary logistic regression 
model has been performed where the dependent variable is whether it approves (1) or fails the subject 
(0) in the first official call. In the creation of the model, the grade in problem, the grade in SPSS, the 
degree and last and most important in our study have been considered as independent variables, if the 
teaching received has been online or face to face. 

3 RESULTS 
To study the impact of online teaching compared to face to face one, the marks of the subject Statistics 
were analysed in three different degrees: Computer Engineering in Information Systems, Environmental 
Sciences, and Sociology and Social Work. Moreover, the marks are shown differentiating between the 
different parts of the subject: problems, SPSS and total. The data analysis has been carried out with the 
IBM SPSS Statistics 25 program, which is statistical software widely used in social and applied sciences, 
in addition to market research companies. 

Table 1 presents the most important statistics of the problems, SPSS and total marks, separating into 
face to face and online classes. As it was expected, the data indicate that marks are slightly lower under 
online teaching compared to face to face teaching, although the difference is more pronounced in the 
SPSS marks. 

Table 1. Statistics. 

Statistic 

Problems 
mark 

Problems 
mark SPSS mark SPSS mark Total mark Total mark 

Face to face 
class 

Online class Face to face 
class 

Online class Face to face 
class 

Online class 

Mean 5,226 5,082 5,334 4,152 4,964 4,669 
Median 5,346 5,000 5,490 3,795 5,005 4,300 

Variance 5,216 4,127 6,403 5,745 3,823 3,461 
Standard deviation 2,284 2,031 2,530 2,397 1,955 1,860 

Minimum 0,000 0,500 0,000 0,000 0,000 0,910 
Maximum 10,000 10,000 10,000 10,000 10,000 9,250 
Range 10,000 9,500 10,000 10,000 10,000 8,340 

Interquartile range 3,340 3,085 3,915 3,733 3,458 3,055 
Skewness -0,147 0,063 -0,185 0,361 0,261 0,465 

Kurtosis -0,665 -0,695 -0,869 -0,771 -1,027 -0,647 

Figures 1-3 display box and whiskers plots, which are a visual presentation that simultaneously 
describes several important characteristics of a distribution, such as quartiles, dispersion, and 
symmetry. More information on box and whiskers plots can be found in [4]. Likewise, none of the 
distributions have outliers extremely far from the rest of the data distribution, except the distribution of 
the total mark in the Degree in Computer Engineering in Information Systems which presents extremely 
low observations with respect to the rest of the group (see Figure 3). Figures 1-3 show that marks in 
both the Degree in Computer Engineering in Information Systems and Environmental Sciences are 
higher if the students receive face to face classes (the difference is more pronounced in the case of 
SPSS marks); while the opposite occurs in the Double Degree in Sociology and Social Work. 
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Figure 1. Box and whiskers plot for the problems mark. 

 
Figure 2. Box and whiskers plot for the SPSS mark. 
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Figure 3. Box and whiskers plot for the total mark. 

Using the Student's t test for two independent samples, it is concluded that there are no significant 
differences at 5% of significance between the mean marks of the problems for the face to face and 
online versions, yielding a p-value of 0,361>0,05. The Mann-Whitney U test for independent samples, 
which compares whether the distribution of the SPSS mark is the same between the two categories of 
the class type, provides a p-value of 0,000<0,05; this result indicates that there are significant 
differences between SPSS marks in face to face and virtual modalities. Similarly, the Mann-Whitney U 
test that compares whether the distribution of the total mark is the same for online and face to face 
teaching supplies a p-value of 0,086>0,05, so there are no significant differences between the two 
distributions at 5% significance. 

Next, we use a logistic regression model to express the probability that a student passes the subject p 
as a function of the SPSS mark (S), the problems mark (P) and the type of teaching (T=0 if the classes 
are virtual, T=1 if the classes are face to face): ln(p/(1-p))=-19,552+2,085S+1,935P-0,881T. The degree 
has no influence and is therefore not included in the model. According to this logistic regression model, 
93,2% of the students are classified correctly, the Nagelkerke R squared has a value of 0,888 which 
indicates high reliability and the Hosmer and Lemeshow test yields a p-value of 0,937>0,05 which 
indicates that there are no significant differences between the observed and predicted observations. 
The probability ratio of passing vs. failing is multiplied by e-0,881=0,415 if a student changes from receiving 
virtual classes to face-to-face classes and the rest of the variables are invariant. In this logistic regression 
model, a student is classified as passing the subject if the corresponding variables S, P and T verify 
2,085S+1,935P-0,881T>19,552. 

Then, using Pearson's chi-squared test, it is studied whether there is statistical dependence between 
the qualitative qualification and the type of teaching. To quantify a relationship between two categorical 
variables, an index is defined to measure the distance that exists between what happens and what 
would happen if there were absolutely no relationship, that is, if both variables were totally independent. 
If there is no distance between the two situations, the index supplies the value 0; on the contrary, the 
further it is from 0, the greater the rate of relationship it is indicating. Specifically, Pearson's chi-squared 
test will be applied to Table 2 to determine whether or not there is an association between two qualitative 
variables: 

- H0: The qualitative qualification and the type of teaching are independent. 
- H1: The qualitative qualification and the type of teaching are not independent. 
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Table 2. Cross table of qualitative qualification and type of teaching. 

Mark N. of students % of students N. of students % of students 
Face to face class Face to face class Online class Online class 

Failure 319 38% 119 42% 
Pass 222 26% 61 22% 
Remarkable/ Outstanding/ 
Honor's Registration 129 15% 30 11% 

Not Presented 174 21% 73 26% 
Total 844 100% 283 100% 

Analysing the data in Table 2, the statistical software IBM SPSS Statistics 25 returns that the p-value 
associated with the contrast is 0,032<0,05, then there is evidence to reject the null hypothesis at 5% 
significance, that is, there is statistical association between the variables "qualitative qualification" and 
"type of teaching" at 5% significance. 

Pearson's chi-squared test is valid if a percentage of less than 20% of the cells has an expected 
frequency less than 5 and all the minimum expected frequencies are greater than 1. IBM SPSS Statistics 
25 program also shows that 0 cells (0,0%) have expected a count less than 5 and the minimum expected 
count is 39,93, so the Pearson's chi-squared test is fully valid. 

Once it is known that the variables are related, it is possible to measure the intensity of this relationship. 
To do this, IBM SPSS Statistics 25 provides us with Cramer's V and Pearson's contingency coefficient. 
For Cramer's V we obtain a value of 0,088, which indicates that there is a very low relationship (Cramer's 
V varies between 0 and 1, with 0 corresponding to absolute independence and 1 to perfect dependence). 
For Pearson's contingency coefficient we obtain a value of 0,088, knowing that Pearson's contingency 
coefficient varies between 0 and Cmax=(1/2)(0,5)=0,707, with 0 corresponding to absolute independence 
and Cmax to perfect dependence. So, the existing ratio is low. 

Table 3. Cross table of qualitative qualification and type of teaching  
(Degree in Computer Engineering in Information Systems). 

Mark N. of students % of students N. of students % of students 
Face to face class Face to face class Online class Online class 

Failure 66 26% 44 47% 
Pass 90 35% 22 24% 
Remarkable/ Outstanding 43 17% 8 9% 
Not Presented 57 22% 19 20% 
Total 256 100% 93 100% 

Table 3 shows that there has been an increase of 21 points in the percentage of students who fail the 
subject (26% vs. 47%) when face to face teaching changes to virtual one in the Degree in Computer 
Engineering in Information Systems. Besides, the percentage of failures increases with online teaching, 
while the percentage of pass and not presented decreases with virtual teaching. 

Table 4. Cross table of qualitative qualification and type of teaching (Degree in Environmental Sciences). 

Mark N. of students 
Face to face class 

% of students 
Face to face class 

N. of students 
Online class 

% of students 
Online class 

Failure 158 47% 40 36% 
Pass 81 24% 21 19% 
Remarkable/ Outstanding/ 
Honor's Registration 49 14% 5 5% 

Not Presented 50 15% 44 40% 
Total 338 100% 110 100% 
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Table 4 displays that there has been an increase of 25 points in the percentage of students who decide 
not to take the exam (15% vs. 40%) when face to face teaching changes to virtual one in the Degree in 
Environmental Sciences. Furthermore, the percentage of failures and pass decreases with virtual 
teaching, whereas the percentage of not presented increases significantly with online teaching. 

Table 5. Cross table of qualitative qualification and type of teaching (Double Degree in Sociology and Social Work). 

Mark N. of students 
Face to face class 

% of students 
Face to face class 

N. of students 
Online class 

% of students 
Online class 

Failure 95 38% 35 44% 
Pass 51 20% 18 23% 
Remarkable 32 13% 14 18% 
Outstanding 5 2% 3 4% 
Not Presented 67 27% 10 13% 
Total 250 100% 80 100% 

Table 5 shows that there has been a decrease of 14 points in the percentage of students who do not 
take the exam (27% vs. 13%) when face to face teaching changes to virtual one in the Double Degree 
in Sociology and Social Work. As well, the percentage of failures and pass increases with online 
teaching, while the percentage of not presented decreases with virtual teaching. 

Table 6. Summary of Pearson's chi-squared test for the qualitative qualification and type of teaching. 

 p-value Cramer's V 
Pearson's 

contingency 
coefficient 

Degree in Computer Engineering in Information Systems1 0,001<0,05 0,215 0,210 

Degree in Environmental Sciences2 0,000<0,05 0,279 0,269 

Double Degree in Sociology and Social Work3 0,104>0,05 0,152 0,151 

Repeating the same procedure of Pearson's chi-squared test in Tables 3-5, the results of Table 6 are 
obtained. From Table 6, we conclude that there is no statistical association between the qualitative 
qualification and the type of teaching in Double Degree in Sociology and Social Work, whereas there is 
a certain statistical association in the other two degrees. 

4 CONCLUSIONS 
The coronavirus crisis has caused a great change in the field of education, due to the need to adapt 
quickly to the online mode. In this context, the teachers must adjust their way of teaching, while the 
students must accommodate their way of learning and organizing their study time. 

Particularly, in Pablo de Olavide University, the impact of online teaching compared to face to face, was 
studied my mean of marks of subject Statistics in three different degrees. These marks are differentiated 
in three parts: problems, SPSS and total marks. The results reflect that the grades are slightly higher 
under face-to-face teaching than with online teaching, being this difference more pronounced in the case 
of SPSS grades. 

Regarding the degrees involved in the study, it was shown that in Degree in Computer Engineering in 
Information Systems as well as in Environmental Sciences marks are higher if the students receive face 
to face classes. However, in the Double Degree in Sociology and Social Work, the opposite occurs. 

If the marks of problems test and the total marks under online and face to face teaching are compared, 
it can be concluded that there are not significant differences between them. However, the SPSS marks 
 
1 0 cells (0,0%) have expected a count less than 5 and the minimum expected count is 13,59. 
2 0 cells (0,0%) have expected a count less than 5 and the minimum expected count is 13,26. 
3 1 cell (10,0%) has expected a count less than 5 and the minimum expected count is 1,94. 
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are affected by the teaching method, since the data shown significant differences between the 
distributions of the marks under both types of teaching at 5% significance. 

The probability that a student passes the subject can be estimated by using a logistic regression model 
considering as predictor variables the SPSS mark, the problems mark and the type of teaching. 
According to this model, the probability ratio of passing vs. failing is multiplied by 0,415 if a student 
changes from receiving virtual classes to face-to-face classes and the rest of the variables are invariant.  

Considering the qualifications as qualitative variables, the result from Pearson’s chi-squared test 
concludes that there is association between the qualitative qualification and type of teaching at 5% 
significance. However, this relationship is weak given that the Cramer’s V coefficient has a low value. If 
we focus on the different degree, it can be seen that there has been an increase of 21 points in 
percentage of student who fail the subject when type of teaching changes to online in the Degree in 
Computer Engineering Systems and Degree. However, what mostly increases when the teaching 
change from face to face to virtual in Degree in Environmental Sciences case, is the percentage of 
students who decide not to take the exam (15% vs 40%). On the other hand, the percentage of student 
presented to the Statistic Subject in the Double Degree in Sociology and Social Work, decreases when 
the teaching is online rather than face to face, but increase the percentage of failures. 

Finally, by using Pearson’s Chi-squared test, it can be concluded that there is no statistical association 
between qualitative qualification and type of teaching In Double Degree in Sociology and Social Work, 
whereas a certain statistical association can be shown in the other degrees. 
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THE MEANING OF MEANINGFULNESS: AN INVESTIGATION OF 
GENERATION Y AND THEIR PERCEPTIONS OF MEANINGFUL 

WORK 

T. Spiess, T. Dilger, L. Mair 
MCI Management Center Innsbruck (AUSTRIA) 

Abstract 
When degree programs end, most students tend to deal with the same questions: What shall I do with 
my life? What am I supposed to do? What is my purpose? What do I want from this life? In a world full 
of uncertainty about what one should do with one´s life, this paper is intended to delve deep into studying 
and answering what makes work meaningful. Today there are many possibilities of what profession to 
pursue and therefore we were interested in understanding why people choose certain jobs and what 
makes them satisfied and successful. After an extensive literature review, the following research 
question came up: Why do individuals consider their work as meaningful? A diverse sample of eleven 
Generation Y members in Tyrol, Austria has been interviewed to investigate the important factors 
necessary to feel that their life’s work holds meaning. Therefore in-depth episodic interviews were 
conducted. Companies are currently dealing with a lack of high potential employees, therefore the 
findings could help them identify what is important for the potential workforce and help them win the war 
for talent, which means they learn how to acquire a winning team, which is motivated and satisfied with 
its occupation.  

Keywords: Generation Y; Meaningful Work; Positive Psychology; Career Choices. 

1 INTRODUCTION 
For Generation Y constant improvement, work-life-balance, freedom, and social work values are 
important [1–5]. This generation was raised to value diversity and change. They desire meaningful work, 
prioritize lifelong learning and view their family as a key to happiness. Generation Y values leisure more 
than older generations and they work harder [6]. As times have changed, employees are no longer 
working for one organization their whole life. Additionally, the former model of lifelong jobs ends because 
of advances in technology [7]. 

To get an idea why people change their job, research showed that one reason is the rapidly changing 
environment, which led to a reassessment of careers, lifelong learning and no longer holding lifelong 
jobs [8]. Furthermore, there has been a major change in family structures and therefore also in careers. 
More women are working, creating more single households and dual-career couples [9]. The workforce 
is getting more diverse, also because of worldwide collaboration, which is possible because of fast and 
easy communication. Apart from that, it has to be kept in mind that one of the biggest fears of humans 
is the fear of change [10] and this may also be an issue when thinking about career change. Additionally, 
another article argues that later life career changes are associated with well-being, when having 
sufficient financial resources and the support of one´s family [11], therefore financial security is also 
important. 

1.1 Factors Influencing Career Choices 
Within the following section some common influencing factors on career choices are discussed. First, 
parents are mentioned, then role models and leaders are taken into account, as well as the role of 
personal values and life circumstances. 

• Parents: To get an idea of what influences someone’s decision to pursue a meaningful job, it is 
said that parents are seen as supporters, but not influencers [12]. Children of graduates want to 
stick to the tradition and are financially supported by their parents. Still, it is said that one is more 
likely to strive for an academic title if parents are academics. Therefore, the most important 
influence on job decisions is social background. 

• Role Models & Leaders: Other important influences are role models and leaders. Employees 
expect managers and bosses to be flexible, freedom giving, authentic and rewarding to work with 
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[10, 13]. Charismatic leaders tell their followers why they are doing what they do [14] and inspire 
the team to improve the vision of the organization [15]. Another positive management style is to 
motivate employees about the company’s vision and help them evolve intrinsic motivation and 
therefore expand their efforts [14]. Lastly, to be an effective leader is to appreciate employees 
and to make them feel that they are doing something meaningful that is connected to their passion 
[14]. 

• Personal Values: Career decisions are also influenced by personal values like what makes one 
happy and what are one´s priorities [16]. To reach a goal, working on it is connected with 
satisfaction one feels when the steps to get there are ethically correct to oneself [13]. Harrington 
& Hall mention, when assessing oneself, one has to understand one´s likes and dislikes, one´s 
interests and passions, one´s life goals, values and preferred lifestyle and one´s skills [9]. If one 
knows one´s strengths, weaknesses and values, one better understands what work one should 
do and thus make the right choices when deciding for a job [15]. McKnight & Kashdan quote that 
having a purpose organizes life goals, gives one the sense of meaning and helps one make 
decisions according to personal values [17]. People develop and change over time and therefore 
a job they were passionate about 10 years ago, may no longer be fulfilling and instead of settling, 
one should look for something desirable [18].  

• Life Circumstances: Additionally, research shows that character strengths are constantly 
adopted towards life’s circumstances and are also important in decision making [19]. Everyone 
has the chance to actively structure one´s life. Life has lessons and a person’s response to life’s 
challenges is based on their character strengths and weaknesses. According to the Multiple 
Discrepancy Theory, people evaluate their lives through five main aspects i.e. basic needs and 
wants, what one is used to, what one expects in later life, what others have and what one deserves 
[20]. 

1.2 Key Dimensions for Meaningful Work 
Meaningful work is something that one can understand; an activity which has significance [21]. The way 
one sees and looks at the world is very much defined by meaning frameworks which are required 
culturally, socially and societally. These frameworks tell one what really matters, what goals one wants 
to pursue and if it makes sense what one is doing [22]. Another article suggests that work can either be 
seen as a job i.e. focus on financial rewards, a career i.e. focus on advancement or a calling i.e. focus 
on enjoyment of fulfilling [23]. 

A TED talk by Ryan T. Hartwig is worth mentioning here. In his talk The Myth of Meaningful Work, he 
argues that meaning is not found in the job, it is found in the way one does one´s job. He suggests 
spending less time finding meaningful work and spending more time making work meaningful [24].  

Martela & Pessi introduce a structure of key dimensions for meaningful work. The dimensions are 
significance, self-realization, a broader purpose and others. These attributes are described 
subsequently [22]. 

1.2.1 Significance 
Significance is the understanding of engaging in work worth doing [22]. Lives are seen as meaningful 
when they are purposeful, significant and understandable [25]. One’s understanding of what matters 
defines to what extent someone sees one´s life as significant and important to the world [26]. If people 
have the feeling that their lives matter and they do something that makes sense, they feel significant 
[15]. Making sense of one´s self and one´s work environment and finding purpose in one´s work are 
important. Significance can also be seen as being responsible for people in need e.g. do volunteer work 
[15, 27]. 

1.2.2 Self-realization 
Self-realization is about autonomy, pursuing one´s goals and use one´s full potential [22]. In other words, 
meaningfulness is connected with the pursuit of valuable goals one wants to achieve. According to 
Steger & Dik, meaning consists of two primary components: comprehension and purpose. 
Comprehension is about understanding who one is, how the world works and how one fits in. Purpose 
is related to pursuing important life goals [15]. Kira and Balkin explain that if one can express one´s 
identities through the tasks one does, one experiences one´s work as enjoyable and meaningful [28]. 
Psychological meaningfulness is seen as the value of a purpose or a work goal in relation to one´s own 
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standards [25]. Lepisto & Pratt add that meaningful work enables one to express one´s talents, 
guarantee self-realization and help others while fitting market demands [29]. 

1.2.3 Broader Purpose 
A broader purpose is about living a life of lasting value and contributing to a greater good [22]. Steger 
and Dik determined meaningfulness, social value and transcendent summons as the three components 
of a calling. They also quote that psychological meaningfulness is subjective and is dependent on one’s 
feelings. Work is a source to find meaning in life and facilitate one´s personal growth. To experience 
meaning one has the desire to make a positive impact to a greater good [15]. People who feel that they 
contribute to a broader purpose feel important and have a better sense of well-being, value work more 
and are more satisfied with their job. Some even accept unpaid working hours when they see their job 
as a calling. Wrzesniewski adds that seeing one´s job as a calling is related to better health and more 
satisfaction in life [23]. Furthermore, it is said that meaning is found when finding a purpose in work is 
greater than the extrinsic outcomes. Additionally, Tims, Derks & Bakker found out that the following 
three facets are important for meaningfulness at work: psychological meaningfulness i.e. experience 
work as significant; meaning making i.e. life gets better because of meaningful work and greater good 
motivations i.e. work has positive effects on others [30]. Supporting one´s family increases job 
performance and creates meaning in work [31]. Furthermore, several psychologists found out that 
meaningful life experiences are essential for psychological health e.g. raising children, volunteering or 
being good at work [32]. 

1.2.4 Others 
Several attributes came up in research beside the three above. According to Kultalahti & Viitala, human 
resource managers should consider a deep need for flexibility regarding time, place, equipment and 
also for varying responsibilities [33]. Harrington and Hall quote that a recent study found out that flexible 
working hours had a positive impact on the quality of work, productivity, long term employment and 
employee´s satisfaction as well [9].  

Another driver for motivation of the Millennials is work-life balance [33]. Van den Boom adds that if the 
two basic human needs connectivity and autonomy are satisfied, one can personally grow and feels 
happy and if so, one is healthy as well [34]. In contrast to that notion, a study of Kultalahti and Viitala 
showed that long-term contracts or job security are not important factors for Generation Y anymore. 
Employees nowadays have various qualifications and want to make use of them and be challenged with 
difficult assignments [33]. Another study showed that one of the most important criteria when seeking a 
job is personal development and growth [7]. Expanding one´s horizon and personal growth were 
mentioned by a few researchers, as well as belongingness [7, 18, 19, 35].  

Meaning is related to positive social relationships or connecting to a higher power [25]. Some also 
mention positive relationships as significant for meaningful work [4, 19, 36]. Therefore, it is important to 
recruit a skilled and motivated supervisor and also build a good team with a pleasant working climate. 
A fundamental need of humans is the feeling of uniqueness [13], therefore being an important figure in 
a team creates a feeling of doing meaningful work. Ryan & Deci suggest intrinsic motivation as important 
because it is about the desire to put effort in one´s work because of one´s interest into it [31].  Others 
suggest that internal motivation may be essential to experience meaningful work [37]. Some also found 
that there is a need for people to engage in decent work [38], which means that work is in alignment 
with one´s personal values. 

As mentioned before, money was not an important factor in the study, only when one felt unfairly paid 
in comparison to one´s labour input [33]. In addition to that, Fleurbaey adds that money is not a 
fundamental human goal [39]. Meaningful work is something deeper than earning money for the mere 
survival. People want to matter in this world. For many individuals work has become "the quintessential 
place to express and cultivate the self” [22]. 

However, what one sometimes does want to receive is a ROI [35]. Different people have different ways 
of feeling that their work holds meaning. Some simply want a return on investment, others strive for 
status and still others see their work as a calling [22]. 

1.3 Research Goals 
To summarize the previous sections, there is an ambiguity about what is meant by meaningful work. 
Therefore, we decided to use episodic interviews to find out what is important to feel like one is doing 
meaningful work. More specifically – today there are many possibilities of what profession to pursue. 
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We wanted to better understanding why people choose certain jobs and what makes them satisfied and 
successful. Thus we derived the following research question: Why do individuals consider their work as 
meaningful? 

There was a focus on Generation Y and as an example, people who were raised in Tyrol and chose 
various career paths, were selected. There was dominant diversity of backgrounds and occupations of 
those interviewed. 

2 METHODOLOGY 
In qualitative research, the data gained is priority and not existing theory. A huge advantage of this 
approach is the flexibility and openness in research [21]. The following sections describe our research 
process in more detail. 

2.1 Interview Procedure 
All interviews were initiated with an overview about the CV of the interviewees to get an idea of one´s 
background and experiences. Afterwards career path influences, and goals and values were evaluated. 
Furthermore, the purpose for work and especially how meaningful work is defined was examined with 
asking for one´s priorities, one´s expectations towards a fulfilling job and what makes one happy and 
one´s life successful. Finally, the interviewees were asked about their age and lastly, they were asked 
for their suggestions to live a meaningful life. 

In choosing interview partners, the most important selection criteria was to choose members of 
Generation Y. A sample of people who were raised in Tyrol and chose various career paths was 
selected. The diversity of their working fields and backgrounds was a significant selection criterion. 20 
interviews were made and 11 were selected to be analyzed. The reason for choosing these 11 was, as 
mentioned above, the focus on diversity and with these 11 this was ensured. Every participant dared to 
take an ambitious career path e.g. one professional football player, one who started his own business 
young-aged, one in the social work sector, one in the pharmaceutical industry, one teacher and one 
fashion and runway model were interviewed, just to mention a few. 

Qualitative research has to guarantee data protection [21]. Therefore, a data protection document was 
set up and signed from every interview partner. This document provided information about the 
procedure, about their rights and how their data will be processed. 

2.2 Interviews Analysis 
Immediately following each interview, the transcription was done. Every interview was read carefully 
and structured with highlighting the main sayings and comments. Additionally, the main points were 
added to a category table, which was designed beforehand according to the interview guideline. After 
completing this, there were thoughts about using a tool to analyze the data, but as the coding was made 
carefully, it was recognized that a tool like MaxQDA was not helpful because the categories to work on 
were already made. The ongoing procedure was made according to the chosen evaluation method, the 
circular deconstruction. 

To evaluate the interviews, the authors decided to use the method of circular deconstruction. Its 
advantages are an easy handling of the interview material and a simple development of categories. It 
has to be taken into account that this method includes a subjective pre-interpretation. To get the most 
out of this approach, comparisons are made, reflected and analyzed [40]. It is said in the article that with 
circular deconstruction, source material is evaluated creatively with relation to intuition and existing 
theories. Therefore, the text is deconstructed circularly and recursively and put together afterwards to 
visualize implicit meanings. The change of perspectives promises new findings. On the one hand, the 
interviewer is open-minded and on the other hand the researcher has to focus on the research question. 
Referring to Jaeggi, it has to be kept in mind to evaluate the data transparent, plausible, consistent and 
logically. The key to a successful interpretation is to focus on spontaneous ideas and creative metaphors 
instead of losing insights because of over-exactness [40]. 

Summing up the evaluation phase, the following issues came up and were applied in the evaluation.  
First, it is said in the article, that it is important to make the transcript as soon as possible after the 
interviews [40]. This was done right after every interview by the authors themselves. Also, assigning a 
motto for every interview seemed useful and was completed. Afterwards, a table was created with a 
structured summary of every interview and keywords were highlighted. To make the texts more 
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comprehensible, a keyword list was created, but as the summary of the interviews was written in a table, 
structured in categories and keywords were highlighted, the keyword list was obsolete. After completing 
the description of the interviews in the authors’ words, a summary of the most important topics was 
helpful to get an overview and to compare the interviews later. The next step was a theme catalogue. 
The idea behind it was to extract thematic areas to construct pre-categories. These pre-categories were 
a motto, background occupations, values, success, purpose for work, what a job has to offer, meaningful 
work, development of work and a tip for living a meaningful life. For each category, all mentioned 
attributes/keywords were listed and frequently occurring responses were highlighted. Afterwards, the 
paraphrasing stage was conducted, in which subjectivity and interpretation are complemented with a 
pre-construct of the categories. The last stage was to create interview-specific, central categories which 
are most important to answer the research question and were carried out according to the most 
occurring attributes i.e. purpose for work, including money, passions & self-realization, personal 
development and a purpose; what a job has to offer, including flexibility, a good team, seeing success, 
a return on investment and personal development and meaningful work, including a broader purpose, 
fun, self-realization, decent work, achieving goals, having an eye on the environment, personal 
development, get to know people and a work-life-balance. This stage was also the beginning of the 
evaluation of theory elements. Finally, with the systematic comparison, a table was designed with the 
central categories. Referred attributes were extended with the number of accumulations for each 
attribute. Subsequently there was an intensification of core categories [40]. A distinction was made in 
confirmed, differentiated/enriched, and call-into-question theories to ensure comprehensibility. 

3 RESULTS 
In this part, the findings regarding the research question are compared to literature and are divided in 
confirmed, enriched/differentiated and call-into-question expectations. 

3.1 Confirmed Expectations 
The three attributes, according to which the bachelor thesis was structured, were all confirmed by the 
interviews. Significance i.e. a work worth doing [22] and that one sees one´s work as important [26], 
self-realization i.e. using one´s full potential and expressing one´s identities were seen like following: 
Pursuing a broader purpose i.e. contributing to a greater good was mentioned by 7 out of 11 when 
asking for what is meaningful work. Work is meaningful when one is contributing to improve the world 
e.g. to help people or to introduce products which make people´s lives better. Also, to inspire people 
with what one is doing or to create value with one´s work. Fundamentals to those findings can be found 
in the job characteristics model of work motivation [41]. It mentions task significance as one of the five 
core job dimensions, which deals with the impacts a work has on other people. 

Additional to the three core attributes i.e. significance, self-realization and broader purpose, which were 
approved, further attributes occurred in the interviews. They were mentioned in the theory part under 
the headline others and are discussed subsequently. According to Herzberg´s two-factor theory, 
motivation factors which are intrinsic e.g. recognition, responsibility and personal growth lead to 
satisfaction at work [41]. This theory and especially the issue of personal development was endorsed 
by the research. The interviewees quoted that they see work as meaningful when they can personally 
grow, constantly try and learn new things, face challenges and not get stuck, as it is affirmed in literature 
[18]. The job characteristics model mentions skill variety which refers to the range of activities needed 
to carry out the work. Also, task identity, which describes the duties required to fulfil everything from 
beginning to the end confirm the citations of the interviewed.  

It is revealed that flexibility is a significant issue among Generation Y. Millennials expect their job to offer 
a flexible time management, freedom and just a few guidelines to exploit their full potential and creativity. 
A common 9 to 5 working day is barely imaginable for some of the interviewed. One even quoted that 
he wants to get up without an alarm. A study conducted by Hackman and Lawler confirms that job 
attitudes are affected positively by autonomy, variety and feedback [41]. 

The social aspect and therefore a good team, was a matter of interest too. Generation Y members want 
to have good relationships with workmates. They want to collaborate and work in a harmonious 
environment. The importance of a nice working climate was mentioned in literature as well [33]. 
Furthermore, it is quoted in literature that achieving outcomes is important [15] and validated with the 
research conducted. Some mentioned that seeing success is important to feel like doing meaningful 
work. One wants to see, that one´s effort pays off. This can be seen as a return on investment. Some 
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want to get something back as well e.g. an appropriate salary for their work. Seeing success and getting 
a return on investment was also found in literature when looking for attributes for meaningful work. 

3.2 Differentiated/Enriched Expectations 
Attributes that came up in the interviews but are not, or not to that extent, mentioned in the literature 
were the following: 

Firstly, having a purpose came up in the interviews. The interviewees mentioned that one reason for 
work is having a purpose. Older people who retired or children of rich families who are not having a 
purpose or a task to devote time to, are lacking off something important in their lives and are not happy. 
In the long run, not having a purpose or a task to perform means not being happy, according to the 
interviewed. One even says, that if one does not have a purpose, one is lost. The issue of having a task 
was not prominent in the literature, but it is assumed, that having an occupation is prerequisite for 
meaningful work. 

Meaningful work has to be fun too for Generation Y. If work makes one happy, then it is meaningful, 
also, if one enjoys one´s work and is interested in it. One of the interviewed quoted that if one likes one´s 
work and is successful too, one has pretty much what is needed in life. The importance of knowing one´s 
passions is mentioned in literature but does not focus on the having fun part of one´s work. A growing 
issue among Generation Y is the environment. The interviewees see work as meaningful when one is 
keeping an eye on sustainability and contributes to solve problems like pollution or animal suffering. 
This topic builds upon the attribute of a broader purpose. 

The last point that was mentioned when asking for what makes work meaningful, was getting to know 
inspiring people. To sum this up, the issues that came up in the interviews but are not mentioned in 
literature to that extent were having a task, having fun, protecting the environment and getting to know 
inspiring people. 

3.3 Call-into-Question Expectations 
Literature suggests that money is not important anymore [33]. Meaningful work is something deeper 
than simply earning money [22] and money is not a fundamental human goal [39], but the findings of 
the interviews do not go along with that statements. Money still seems to be a prominent factor in work 
satisfaction and feeling as if work is meaningful. The interviewees said that one of their purposes for 
work is to earn money to finance their lives. It is also said that people would not work that much, if they 
did not need the money. What is worth mentioning here is that money was not mentioned as a side 
topic, it was one of the most important issues for 8 out of 11 when asking for the purpose of work, what 
a job has to offer and what meaningful work is about. Therefore, the outcome of the study regarding 
money compared to literature is different. Herzberg´s motivation-hygiene theory argues that "hygiene 
factors" like pay plans and working conditions i.e. extrinsic factors, lead to dissatisfaction when not met 
but they do not raise work motivation or a feeling of meaningful work [41]. 

Regarding the trend away from lifelong jobs and the decreasing significance of job security, no concrete 
answers could be found, but when asking for one´s personal career background, 10 out of 11 mentioned 
at least one career change and the one without change just graduated from university. Additionally, all 
are aged between 24 and 30 and are likely to change their careers, as they have to work for another 40 
years and want to develop and grow [7]. 

Furthermore, the issue of belongingness [22] was not mentioned in the interviews, but can be seen as 
a component of being part of a harmonious working climate, which was an important issue.  

4 CONCLUSIONS 
Within the following section we will try to give an answer to our research question: What is important to 
feel like they are doing meaningful work for Generation Y?. 

Generation Y experiences meaningful work when having an occupation which deals with significance, 
self-realization and a broader purpose. A job perceived as meaningful should also fit one´s passions, 
enable personal development and provide flexibility. Furthermore, earning appropriate money, fitting in 
a good team, seeing success, receiving a ROI and engaging in decent work is prominent among the 
Millennials. Ultimately, having fun on the job, working with a company who cares about sustainability 
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and the environment and getting to know new people concludes the answer to the research question 
about what is important to feel like doing meaningful work for Generation Y. 

To conclude the paper, limitations and suggestions for further research will be mentioned. 

Although we consider the methodology appropriate for the research topic, it has to be noticed that it is 
a subjective approach. For instance, other people would have considered other interview partners with 
different backgrounds, but the authors focused on these particular subjects because they were sure 
they had valuable input because they are members of Generation Y, pursued and held various career 
paths and have diverse backgrounds. 20 interviews have been carried out and 11 have been selected 
to guarantee diversity in backgrounds, gender and career paths. Also, the interviews were led in a 
certain direction, because of a structured interview guideline. If other questions would have been used, 
the findings may have been different 

Finally, some suggestions for further research are following to round the study off. An interesting further 
research topic could be an evaluation of attributes for meaningful work for Generation Z i.e. the most 
recent future work force which enters working life now. Human resource management could then 
anticipate what is needed to employ a winning team from now on. Furthermore, a bigger sample could 
be interviewed with more different questions and backgrounds to see if the findings differ with a bigger 
sample. Additional research might work on the differences between the old practices and the newly 
found evidence and investigate what are the reasons for those differences e.g. the importance of money. 
A quantitative study could also deliver interesting new insights and a bigger sample could be evaluated 
in shorter time with less subjectivity. Researchers could build upon the attributes found in this thesis and 
create a questionnaire which can be evaluated quantitatively. 
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Abstract 
In the progress of teaching Chinese pronunciation for students, teachers find out that it is quite difficult. 
This work takes a lot of time to reach the right pronunciation for each student, and it also seems to be 
the same to test Chinese pronunciation. To solve these difficulties, we would like to propose a new 
approach in Chinese pronunciation test at elementary level. This approach takes the advantage of AI 
voice recognition to recognize the right pronunciation. With this study, we can save the time of teachers 
and improve the quality of Chinese pronunciation for each individual student when they are guided and 
shown by the approach. In this approach, we build an application using AI voice recognition. The app 
uses a set of input data with the sample of 50 words, each word has about 15 to 30 qualified 
pronunciation voices which is used to be trained in AI technology. After the experiment results, we 
received positive feedback from students and teachers while they were carrying the Chinese 
pronunciation test at elementary level. Compared to the manual results of the Chinese lecturers / experts 
from HCMC University of Education (HCMUE), the accuracy of the proposal using AI voice recognition 
is up to 95%. Through the experiment, most of the lecturers were extremely satisfied with the 
consequence of the new proposed approach, and it is opening a new methodology in Chinese 
pronunciation test. 

Keywords: Chinese pronunciation, AI voice recognition, learning Chinese.  

1 INTRODUCTION  
Beginning to learn a foreign language, we should focus on pronunciation and how to pronounce the 
word correctly. In Chinese language it is the same, we also concentrate on pronunciation skill for 
students in Chinese Language Major at HCMUE. With Chinese pronunciation, teachers normally use 
tape/CD which recorded the native speakers’ voice and let students repeat the sounds. Sometimes, 
teachers would pronounce the words loudly, and let the students repeat them. The teachers listen 
carefully to the sounds from students that they made, and teachers would correct the sounds and the 
way they spoke out the words. And this is the same for the pronunciation test. As a teacher, we would 
let students pronounce word by word and score their results. These are traditional methods of teaching 
and testing Chinese pronunciation which we are using. One of the biggest disadvantages of these 
methods, it takes a lot of time for teachers and other students. Somehow in testing time, there would be 
some other noise or sounds that would affect the sounds of the students, so we cannot evaluate correctly 
how students pronounce. And when the teachers join the pronunciation testing or teaching, they must 
spend a lot of effort and energy on these activities such as speaking loudly and focusing on listening 
carefully. After the testing or teaching pronunciation, the teachers could be exhausted. With the above 
issues, we would like to apply the AI technology into the work of teaching and testing pronunciation 
instead of the teachers, to take the advantages of AI voice recognition to support the progress of 
pronunciation teaching. With this proposal, we are the teachers, we can save energy and get better 
results in students' pronunciation. 

Pronunciation is one of the most important components of learning Mandarin Chinese. To learn 
Mandarin Chinese, we have the Pinyin transcribing system based on the Latin characters. Pinyin 
transcribes the Chinese characters into Latin characters so people can pronounce it correctly. There 
are three parts in a pinyin syllable, which helps to represent a sound of a word in Chinese. They are the 
Initial, Final and Tone. Initial and final represent the segmental phonetic portion of the language, rather 
than letter by letter. Also, Mandarin Chinese is a tonal language which a sound is pronounced with 
different tone, would directly affect the meaning of what is spoken. Mandarin Chinese ’s tones help the 
language getting a very distinctive quality, but the tones can lead to miscommunication easily. There 
are four main tones and one neutral tone in Mandarin Chinese (or, as normal, five tones), it generates 
Chinese 5-level system: first tone (high and level sound, naturally prolonged),  second tone (rising tone, 
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from low to high, just like the pitch in question), third tone (first falling and then going up again), fourth 
tone (total falling tone which starts out very high and falls short and strong), neutral tone (pronounced 
very light and quick). With these characteristics of Mandarin Chinese, the learners are hard to adapt and 
to get familiar with the language pronunciation. As teachers of Chinese in HCMUE, we realize that 
pronunciation is important, and we need to improve the quality of students who are learning Chinese. 
That is the reason why we find out the advantages of AI voice recognition technology, and we carry on 
building up the app for the support of this learning process, learning Chinese pronunciation. 

Voice recognition or Speech recognition is an interdisciplinary subfield of computer science and 
computational linguistics that develops methodologies and technologies that enable the recognition and 
translation of spoken language into text by computers. It is also known as automatic speech recognition 
(ASR), computer speech recognition or speech to text (STT). Voice recognition has the advantages as: 
spelling check, accessibility, speed ... With the development of Artificial Intelligence (AI), voice 
recognition has been improved so far, and developed well enough to help recognize a sound that can 
match the training sounds dataset. In this paper, we take the advantages of AI voice recognition and 
Python libraries respectively, we would propose an application that can help Chinese learners test their 
pronunciation. In this application we use Python SpeechRecognition to recognize the sound and Python 
Tensorflow to apply the supervised learning. We collect the training dataset of 50 words, each word we 
collect 15 to 30 sounds from native speakers (Chinese, Taiwanese, Singaporean) and teachers of 2 
universities (HCMCUE, HCMCOU). After building up the model of sound recognition, we let 5 students 
join to test. During the tests of students, 2 teachers of Chinese Pronunciation are involved to evaluate 
and score students’ results. The results of the tests coming from the AI application and the results from 
teachers are compared and evaluated for the accuracy.  

To conduct this article, we would divide it into 4 sections. Section 1 is the introduction of this study. In 
section 2 we would introduce the methodology of this study: AI application in voice recognition, Chinese 
pronunciation system, some common pronunciation errors of Vietnamese learners. With Section 3, we 
would present our testing results with 5 students and 2 teachers involved. Section 4 is the paper’s 
conclusion. 

2 METHODOLOGY 
To conduct this study, we should study the theory of AI application in voice recognition, Chinese 
pronunciation system, language pronunciation testing and evaluating. Ater understanding all the 
theoretical backgrounds of the topic, we propose an application of Chinese pronunciation which uses AI 
voice recognition for scoring results. 

2.1 AI application in voice recognition 
Artificial intelligence (Horowitz, 2021) is a rapidly evolving field of technology and has the potential to 
change many aspects of our social interactions and in which voice recognition has become famous and 
used with the advancement and proliferation of AI. The first recognition of voice recognition was in 1952 
when Bell Laboratories designed the 'Audrey' system - a system that recognizes numbers spoken with 
a single voice. IBM developed 'Shoebox' in the early 1960s, which can recognize and respond to 16 
English words including digits 0 through 9. Over time, speech recognition processing technology has 
been, and It is continuing to evolve with popular features like Google Voice Search, Apple's Siri, or 
Cortana. 

Voice Recognition (Wikipedia, 2021) - a term belonging to Technology Terms - Information Technology 
group. Voice recognition is a technique in computing technology by which specialized software and 
systems are created to identify, distinguish, and authenticate the voice of an individual speaker. Voice 
recognition (Carrier, 2017) powered systems are primarily designed to recognize the voice of the person 
speaking. Before being able to recognize the voice of the speaker, voice recognition techniques require 
some training in which the underlying system will learn the voice, accent, and tone of the speaker. This 
is generally accomplished through a series of textual words and statements that the person must speak 
through the built-in or external microphone. 

So, the application of voice recognition in teaching and learning is also being applied in learning English 
(Coniam, 1999) and other languages (Mushangwe, 2015). In which, we realize that we can apply and 
deploy AI speech recognition technology in improving pronunciation skills in Chinese. Through the 
collection of data, the source is a standard Chinese accent. Then the voice recognition is the Chinese 
words of the reader. And AI will help evaluate that pronunciation. 
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Speech Recognition technology has proven its application and importance in teaching, learning, and 
testing in today's technology as in the study of Pennington and Rogerson-Revell (2019). 
SpeechRecognition is a Python package for performing speech recognition that stands out in terms of 
ease of use. Using audio as input, SpeechRecognition will set up accessing microphones, processing 
audio files, and running in just a few minutes. There are many studies using this technique to serve their 
research such as the paper of Yongjuan Wang with Peng Zhao (2020) and Meihui Li et al (2017), these 
two papers also apply speech recognition in English pronunciation correction. Besides, this technique 
is also applied in the English pronunciation scoring system for students in the study of Hongyang Wan 
et al (2019). In addition, this technique is also applied in pronunciation error detection in Mandarin 
Chinese pronunciation learning by Japanese native speakers in the paper of Richeng duan et al (2017). 

Machine Learning's Supervised Learning algorithm combined with the TensorFlow library to build a 
model for the problem of AI voice recognition based on training datasets. In which, Supervised Learning 
is an algorithm that will predict the output of new data based on previously known input pairs (called 
labels). TensorFlow is an end-to-end open-source learning platform, the core open-source library to help 
developers and train Machine Learning models.  

2.2 Chinese Pronunciation System 
According to Marina Cui, phonetics (Cui, 2021) is the study of sounds emitted by a person's 
pronunciation engine to express a certain meaning. Phonetics have very distinct ethnic characteristics. 
Phonetics for Mandarin Chinese is learning what sounds Mandarin uses to express what it means. The 
syllable is the basic unit of phonetic structure. In the Mandarin phonetic system, people often analyze a 
syllable into three components: the initial, the final and the tone. 

2.2.1 The Initial 
The Initial (Châu A Phí, Lưu Hớn Vũ, 2019) refers to the first part of the Chinese syllable, a consonant 
and the initial are two different concepts. There is both identity and difference between them. 
Consonants are a major category of phonemes, and initials are the beginning of Chinese syllables. The 
initials are all made up of consonants, but the consonants are not necessarily all initials. There are 22 
consonant phonemes in Mandarin Chinese, and only 21 consonants can be used as initials. The 
consonant ng [n] is not an initial. In a syllable, it can only serve as a rhyme ending. For example, ng in 
“龙” [lóng] is just a final consonant. They are b, p, m, f, d, t, n, l, g, h, j, k, q, x, zh, ch, sh, r, z, c, s. Some 
syllables in Mandarin Chinese have no initials at the beginning, for example: 
“夜”[yè]，“五”[wǔ]，“欧”[ōu], “恩”[ēn]. From the systematic consideration of phonetics, linguists think that 
they have initials, but not consonant initials, but special sounds, called zero initials. “恩” has 21 
consonants in Mandarin Chinese. If zero initials are added, there are 22 initials in Mandarin Chinese. 
According to the pronunciation position and method, we can divide the initials into seven categories:  

1 Bilabial. Use upper lip and lower lip to form the blockage to pronounce initials b, p, m. 
2 Labiodental. Upper teeth and lower lip form the blockage initial f. 
3 Alveolar fricatives. Tip of the tongue and back of the upper teeth form the blockage initials z, c, s. 
4 Alveolar stops. The tip of the tongue and the upper gum from blockage initials d, t, n, l. 
5 Retroflex. The front of the tongue and palate form the blockage initials zh, ch, sh, r. 
6 Blade-palatal. The front part of the tongue and the middle palate form blockage initials j, q, x. 
7 Velar. The lingual backup and the soft palate form blockage initials g, k, h. 

2.2.2 The Finals 
Finals (Khang Ngọc Hoa, Lai Tư Bình, 2018) come after initials in Chinese syllables. The part behind 
the initial is the finals. The main constitutive part of the pattern is the vowel. finals are the main 
component of a syllable. In Mandarin, a syllable can be without the initial, but cannot be without the 
finals. Mandarin has 36 finals: We can divide them into three parts, single vowels, compound vowels 
and by vowels combined with two nasal consonants (-n, -ng).  

- Single vowels: a、o 、 e 、i 、u、ü   
- Compound vowels : er、ai 、ei 、ao 、ou、ia、ie、ua、uo、iao 、iu 、uai 、ui、üe  
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- By vowels combined with two nasal consonants (-n, -ng): an、 ian、 uan、 üan、 en、 in、 uen
、ün、 ang、 iang、 uang、 eng、 ing、 ueng、ong、iong. 

2.2.3 The Tones 
Tones (Khương Lệ Bình,2020) refers to the change in pitch of a syllable. In Mandarin Chinese there are 
four basic tones, denoted as follows: tone 1, tone 2, tone 3 and tone 4. Same syllable, different tone, 
different meaning. In Mandarin Chinese, some syllables under certain conditions will lose their original 
tones, read lightly, and shorten, called soft tones. The soft tone does not have sign markings. The 
following figure is the tone schematic: 

 
Figure 1. Chinese Tone Schematic. 

Tones, initials, and finals in Chinese syllables are interdependent and closely linked. The Chinese 
phonetic system is very important for learning Chinese, especially for beginners and people who do not 
know Chinese characters. Chinese Pinyin is a tool for learning Chinese and can be a great help for 
improving students’ pronunciation. It can also help students learn and speak Chinese more quickly, and 
after learning Chinese pinyin, students will be able to read Chinese by themselves. 

2.2.4 Common pronunciation errors of Vietnamese people in Chinese 
No aspiration error: In Chinese, there are 6 aspirated initials: "p, t, k, ch, c, q". When they pronounce it, 
they often forget or turn on the air not strong enough to clearly indicate that this is the puff sound. For 
example, the "p" sound they pronounce is "b" or "f". Confusing the way to read tones in Chinese: Chinese 
includes four tones: tone 1, tone 2, tone 3 and tone 4. There is a neutral tone. Usually, Vietnamese 
people get confused between tone 1 and tone 4. 

Pronunciation errors when encountering neutral tones: A lot of people make mistakes with neutral tones 
while pronouncing Chinese. When people encounter a word with no tone, people often forget and 
mispronounce it as tone 1. Pronunciation errors when encountering modulated tones: Beginners who 
learn Chinese pronunciation often make mistakes in the modulation of two consecutive syllables, the 
modulation of "一: [yī]" and "不[bù]". Errors related to modulation of tone 3, when two syllables carry 
tone 3 together, the first syllable is converted to tone 2. Errors related to modulation of "一[yī]", "一" 
stands for independent or is a count, the ordinal number is pronounced as "yī", when it stands before 
tone 1, tone 2, tone 3 we will pronounce "yì", and before the tone 4 we pronounce "yí". Errors related to 
modulation of "不[bù]", "不" when it stands alone or in front of the first tone, the second tone or tone 3 
will be pronounced as "bù" and before tone 4 will be pronounced as "bú". 

The pronunciation of the patterns i, e, u, ü, iu, ui, un: the paradigmatic patterns i, e, u, ü, iu, ui, un which 
are combined with the different patterns will be negative, pronounced differently, making Chinese 
pronunciation beginners easy to confuse, leading to incorrect pronunciation. 

With these errors, sometimes the human ears cannot distinguish or correctly define the differences of 
the sounds, especially the sounds that do not appear in their mother tongue language. This will show 
the effectiveness of AI voice recognition, the application will help to recognize the sound correctly and 
help learners identify their errors easily. 

2.3 Proposal of Chinese Pronunciation Test Using AI Voice Recognition 
In this study, we would like to build an application that can help Chinese learners detect and test their 
pronunciation by themselves, and this application also help teachers test their students in Chinese 
pronunciation. This application is built with Python language and Python libraries: SpeechRecognition 

5120



 

 

and TensorFlow. SpeechRecognition is for sound recognition, it transforms the sound into Chinese 
character and sound data. TensorFlow is the well-known library for machine learning including 
supervised learning, unsupervised learning and deep learning. The heart of the proposed application is 
the model building from the dataset of correctly pronouncing sounds, we called it training dataset. We 
use the provided libraries, built the model with supervised learning and use this model for the recognition 
of correct or incorrect pronunciation. For each word we have 1 model correspondingly.  

 
Figure 2. Application of Pronunciation Testing Using AI Voice Recognition. 

As figure 2, the input is the sound of student, the sound is read by Python SpeechRecognition, and save 
as sound data and wave file (.wav) and it has no label. In this case, the application request student to 
pronounce a Chinese word, it means the label of the sound. The sound which pronounced by the student 
would be tested by the supervised learning model, and the model will generate an output that the sound 
is matched with the label or not. This means the student pronounce correctly or incorrectly. So, each 
word has its own model which is built by supervised learning in TensorFlow. The model of every word 
is shown in figure 3 as below: 

 
Figure 3. Model of 我 [wǒ] sound using supervised learning. 

Figure 3 shows the detail of supervised learning model, it explains the 我 [wǒ] model which is used for 
to recognize the sound of 我[wǒ]. In this model, we collect the sounds from speakers including native 
speakers (Chinese and Taiwanese) and Vietnamese teachers (Teachers are majored in Chinese 
language). These speakers pronounce the word 我[wǒ], and we use Python SpeechRecognition to save 
these sounds with label 我[wǒ]. The machine represents the supervised learning model that is generated 
from the dataset of the collected sounds above, we also call this training dataset. TensorFlow provides 
us a series of voice model with supervised learning, and we use this for building the model of 我[wǒ]. 
After the model are generated, it is use for classifying the input sound and it gives out the result of label 
or not label. 

With the model above of 我[wǒ] sound, we would build the same models for other words with different 
levels of difficulty (based on HSK classification), and we combine these models into an application for 
students to test their pronunciation. For teaching with elementary purpose, we can build models for 
around 100 to 300 words with HSK level 1 to 3. For intermediate level, we can build for 300 to 600 words 
with HSK level 1 to 5. And the advanced level, we can build this application with 600 to 1500 words with 
HSK level 1 to 6. 
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3 RESULTS 
According to the proposed application above, we have built 50 models for 50 words with different levels 
of difficulty (based on HSK 1 to 3). And we conducted the pronunciation tests of 5 students, and we 
saved all data to wave files. After all preparation works, we use python Jupiter notebook to build the 
models with SpeechRecognition and TensorFlow. And then we carried on the work of testing students’ 
sounds via these built models, and we got the scoring results. By the way, we also let 2 teachers of 
Chinese pronunciation evaluate student’s sounds. We got the teachers’ scoring results too. We have 
compared these results with the 2 methods of evaluating. 

3.1 Collect sounds for training dataset. 
To have datasets for 50 words, we would collect 50 words that we randomly selected from the textbook 
HSK 1, HSK 2 and HSK 3 (including 20 words of HSK 1, 15 words of HSK 2 and 15 words of HSK 3). 
For each word, we organize to invite native speakers and Vietnamese teachers of Chinese 
pronunciation, let them join pronouncing the sounds to contribute the training datasets. The native 
speakers here we have invited our friends who are from China, Taiwan, and Singapore. The Vietnamese 
teachers are from the Universities of HCMC which have the Chinese language major. 

Table 1. List of 50 words using for training dataset. 

# Words Levels of difficulty 
(HSK classification) 

Total Times of 
qualified speakers 

Native 
speakers 

Vietnamese 
teachers 

1 好 [hǎo] 1 15 5 10 
2 爸爸 [bàba] 1 20 9 11 
3 杯子[bēizi] 1 17 7 10 
4 出租车[chūzūchē] 1 24 14 10 

5 电脑[diànnǎo] 1 18 9 9 

6 东西[dōngxi] 1 15 5 10 

7 多少[duōshao] 1 20 9 11 
8 飞机[fēijī] 1 18 9 9 

9 工作[gōngzuò] 1 17 7 10 
10 火车站[huǒchēzhàn] 1 17 7 10 
11 苹果[píngguǒ] 1 15 5 10 
12 认识[rènshi] 1 24 14 10 
13 睡觉[shuìjiào] 1 20 9 11 

14 天气[tiānqì] 1 24 14 10 
15 星期[xīngqī] 1 13 5 8 
16 医院[yīyuàn] 1 18 9 9 
17 衣服[yīfu] 1 18 9 9 
18 下雨[xiàyǔ] 1 24 14 10 
19 说话[shuōhuà] 1 17 7 10 

20 朋友[péngyou] 1 18 9 9 
21 唱歌[chànggē] 2 15 5 10 
22 穿[chuān] 2 18 9 9 
23 船[chuán] 2 20 9 11 
24 篮球[lánqiú] 2 17 7 10 

25 服务员[fúwùyuán] 2 17 7 10 

26 告诉[gàosu] 2 20 9 11 

27 公共汽车[gōnggòng qìchē] 2 15 5 10 

28 机场[jīchǎng] 2 24 14 10 
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29 鸡蛋[jīdàn] 2 24 14 10 

30 咖啡[kāfēi] 2 17 7 10 
31 考试[kǎoshì] 2 18 9 9 

32 旅游[lǚyóu] 2 18 9 9 
33 跑步[pǎobù] 2 24 14 10 
34 跳舞[tiàowǔ] 2 15 5 10 
35 西瓜[xīguā] 2 20 9 11 
36 报纸[bàozhǐ] 3 20 9 11 

37 变化[biànhuà] 3 24 14 10 

38 参加[cānjiā] 3 17 7 10 
39 成绩[chéngjì] 3 17 7 10 

40 衬衫[chènshān] 3 13 5 8 

41 打扫[dǎsǎo] 3 18 9 9 

42 聪明[cōngming] 3 20 9 11 

43 蛋糕[dàngāo] 3 20 9 11 
44 地铁[dìtiě] 3 15 5 10 

45 电子邮件[diànzǐ yóujiàn] 3 17 7 10 

46 耳朵[ěrduo] 3 24 14 10 

47 而且[érqiě] 3 18 9 9 
48 放心[fàngxīn] 3 15 5 10 
49 感冒[gǎnmào] 3 24 14 10 
50 害怕[hàipà] 3 20 9 11 

After getting the datasets, we used SpeechRecognition to store data and to label them. With these 
training datasets from qualified sounds, we used TensorFlow to build the 50 models (supervised learning 
model) for 50 words above. With the 50 models, we get prepared for testing student’s pronunciation. 

3.2 Experiment results 
With a good preparation of the 50 supervised learning models for 50 words, we we carried out 5 tests 
for 5 students. These students are first year students who are majored in Chinese Languages at 
HCMUE. In each test, we let student pronounce 20 words which are randomly selected from table 1. 
With these tests, we invited 2 teachers of Chinese Pronunciation for scoring the test. At the same time, 
we also got the scoring results from the models built above, we call this AI scoring result. 

For the first student, we have these words: 出租车[chūzūchē], 认识[rènshi], 天气[tiānqì], 下雨[xiàyǔ], 机
场[jīchǎng], 鸡蛋[jīdàn], 跑步[pǎobù], 变化[biànhuà], 耳朵[ěrduo], 感冒[gǎnmào], 爸爸 [bàba], 多少
[duōshao], 睡觉[shuìjiào], 船[chuán], 告诉[gàosu], 西瓜[xīguā], 报纸[bàozhǐ], 聪明[cōngming], 蛋糕
[dàngāo], 害怕[hàipà]. The selected words are 7 words from HSK 1, 6 words from HSK 2 and 7 words 
from HSK 3. Teachers’ scoring result is 18/20 words. The AI scoring result is 19/20 words.  The scoring 
ratio between teachers and AI application is 94.7% (18/19 matching). In these 20 words, the teachers 
realized that the first student wrongly pronounced 2 words 跑步[pǎobù] and 害怕[hàipà]. With the AI 
application, it has recognized that this student has made wrong the word 跑步[pǎobù]. Thus, it can be 
seen that the first student mispronounces the words which have [p] aspirated sound, the student 
pronounced it as [bǎobù] and [hàibà]. 
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Figure 4. Testing results of the first student 

For the second student, we selected 20 words: 电脑[diànnǎo], 飞机[fēijī], 医院[yīyuàn], 衣服[yīfu], 朋友
[péngyou], 穿[chuān], 考试[kǎoshì], 旅游[lǚyóu], 打扫[dǎsǎo], 而且[érqiě], 杯子[bēizi], 工作[gōngzuò], 火
车站[huǒchēzhàn], 说话[shuōhuà], 篮球[lánqiú], 服务员[fúwùyuán], 咖啡[kāfēi], 参加[cānjiā], 成绩
[chéngjì], 电子邮件[diànzǐ yóujiàn]. This selection includes 9 words from HSK 1, 6 words from HSK 2 
and 5 words from HSK 3. Teachers’ scoring result is 19/20 words. The AI scoring result is 18/20 words. 
The scoring ratio between teachers and AI application is also 94.7% (18/19 matching). Among the 20 
words, the teacher scored the 2nd student that he has made wrong 1 word 参加[cānjiā] and the AI 
application graded the 2nd student with 2 wrong words 参加[cānjiā], 而且[érqiě]. We can see that this 
student mispronounced the words with [c] sounds, the alveolar fricative. With the word 而且[érqiě] he 
did not realize the sound [ér] which has not yet bent the tongue. 

 
Figure 5. Testing results of the second student 

For the third student, we selected 20 words: 好 [hǎo], 东西[dōngxi], 苹果[píngguǒ], 星期[xīngqī], 唱歌
[chànggē], 公共汽车[gōnggòng qìchē], 跳舞[tiàowǔ], 衬衫[chènshān], 地铁[dìtiě], 放心[fàngxīn], 出租车
[chūzūchē], 认识[rènshi], 天气[tiānqì], 下雨[xiàyǔ], 机场[jīchǎng], 鸡蛋[jīdàn], 跑步[pǎobù], 变化
[biànhuà], 耳朵[ěrduo], 感冒[gǎnmào]. This selection of 3rd student includes 8 words from HSK 1, 6 
words from HSK 2 and 6 words from HSK 3. Teachers’ scoring result is 18/20 words and The AI scoring 
result is 17/20 words. The scoring ratio between teachers and AI application is also 94.4% (17/18 
matching). In the results of testing these 20 words, the teachers scored the 3rd student with 2 wrong 
words 衬衫[chènshān] and 出租车[chūzūchē]. The AI application scored the 3rd student with 3 wrong 
words 出租车[chūzūchē], 公共汽车[gōnggong qìchē] and 衬衫[chènshān]. We can understand that the 
3rd student mispronounces words with the sound [ch], the retroflex. 

 
Figure 6. Testing results of the third student 

For the fourth student, we selected 20 words: 爸爸 [bàba], 多少[duōshao], 睡觉[shuìjiào], 船[chuán], 告
诉[gàosu], 西瓜[xīguā], 报纸[bàozhǐ], 聪明[cōngming], 蛋糕[dàngāo], 害怕[hàipà], 电脑[diànnǎo], 飞机
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[fēijī], 医院[yīyuàn], 衣服[yīfu], 朋友[péngyou], 穿[chuān], 考试[kǎoshì], 旅游[lǚyóu], 打扫[dǎsǎo], 而且
[érqiě]. This selection of 4th student includes 8 words from HSK 1, 6 words from HSK 2 and 6 words 
from HSK 3. Teachers’ scoring result is 19/20 words and the AI scoring result is 17/20 words. The 
scoring ratio between teachers and AI application is 89.4% (17/19 matching). In the 20 words, the 
teacher scored the 4th student with 1 wrong word 打扫[dǎsǎo] and the AI application scored the 4th 
student with 3 wrong words 打扫[dǎsǎo], 穿[chuān], 船[chuán]. In this case, we can see that the 4th 
student mispronounces the two tones 3 going together, the first tone 3 will turn into tone 2 and she 
mispronounces 2 words 穿[chuān], 船[chuán] with [n] sound, she pronounces them as [chuāng] and 
[chuáng] with the ending of [ng] sound. 

 
Figure 7. Testing results of the fourth student 

For the last student, we selected 20 words: 杯子[bēizi], 工作 [gōngzuò], 火车站[huǒchēzhàn], 说话
[shuōhuà], 篮球[lánqiú], 服务员[fúwùyuán], 咖啡[kāfēi], 参加[cānjiā], 成绩[chéngjì], 电子邮件[diànzǐ 
yóujiàn], 好[hǎo], 东西[dōngxi], 苹果[píngguǒ], 星期[xīngqī], 唱歌[chànggē], 公共汽车[gōnggòng qìchē], 
跳舞[tiàowǔ], 衬衫[chènshān], 地铁[dìtiě], 放心[fàngxīn]. This selection includes 8 words from HSK 1, 6 
words from HSK 2 and 6 words from HSK 3. Teachers’ scoring result is 19/20 words and the AI scoring 
result is 19/20 words. The scoring ratio between teachers and AI application is also 100% (19/19 
matching). In 20 words, the teacher scored the 5th student with 1 wrong word 火车站[huǒchēzhàn] and 
the AI application also scored the 5th student with 1 wrong word 火车站[huǒchēzhàn]. In this case, we 
can see the perfect matching between teachers and AI application. The 5th student mispronounces when 
pronouncing the sound [ch] and [zh] consecutively, leading to confusion. 

 
Figure 8. Testing results of the fifth student 

With the testing results of 5 students as above, we can see that the Application using AI voice recognition 
is extremely useful and helpful. The average ratio of matching score of the 5 students is 95.24%, the 
maximum ratio reaches 100% and the worst case is 89.40%.  

 
Figure 9. Matching ratio of 5 students 
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4 CONCLUSIONS 
This paper can demonstrate that speech recognition can be integrated, and the learning process 
especially Chinese pronunciation as outlined above. Although the traditional pronunciation grading 
method is still being used by teachers, the application of AI Voice recognition in pronunciation grading 
may be a method that can be widely applied later for teachers at the University. other universities as 
well as in the assessment of pronunciation of other languages. After applying AI speech recognition to 
evaluate the pronunciation ability of 5 students at Ho Chi Minh City University of Education, we received 
the results when grading by machine (Application using AI speech recognition) and directly grading from 
teachers (the traditional method) almost gave similar results with a rate of matching results is around 
95% and above. Using this approach, we can save time for teachers and we can help students improve 
their pronunciation. It is a very good and very positive signal for our article research. 

As AI technology, speech recognition is developing very well, we also see that AI speech recognition 
can well support learning and teaching pronunciation of Chinese and other languages in the future. That 
technology will help the students and not take up much of the lecturer's time. From that, we see the 
potential to apply AI Voice recognition to other subjects in the Chinese language industry such as 
assessment of speaking ability, translation, etc. This paper and the obtained results are the premise. 
motivate us. can continue to research and apply for other teaching activities in the future. 
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DIGITAL COMPETENCES OF STUDENTS FOR THE 
IMPLEMENTATION OF REMOTE STUDIES   
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Abstract  
During the COVID-19 crisis, technology is being used on an unprecedented scale in education, 
educational institutions to adjust education and training systems to the digital area. It requires 
appropriate infrastructure, effective planning, competent teachers, high quality teaching content, user-
friendly tools, as well as competent students. Digital competences include 5 main areas of competence: 
information and data literacy; communication and cooperation; digital content creation; security and 
problem solving.  

The aim of this study was to find out students’ experience and problems from the students' point of view 
with the focus on students’ digital competences for the better implementation of remote studies.   

The objectives of the study are: 1) to summarize the self-assessment of students about their digital 
competences through distance learning during COVID-19; 2) to study what digital skills’ problems 
students encountered in the learning process, and in everyday life during distance learning; 3) to find 
out what opportunities were used by students to develop their digital skills. The sample size of the study 
consisted of the first- and second-year students from the faculties of Latvia University of Life Sciences 
and Technologies (LLU). 

The analysis of results of digital skills shows that the biggest problems for students were the creation of 
digital content, the lack of skills to identify the needs and missing competences, to find technological 
solutions and to solve digital problems such as moving files between different devices, install apps / 
software, change software settings and upload self-created content online. The research has shown 
that digital competences were sufficient for students to solve everyday problems.  

Keywords: Digital competences, distance learning, remote studies.  

1 INTRODUCTION  
The digital economy and the digital society require an appropriate set of digital skills. Basic digital skills 
are already not enough for a future worker or entrepreneur to succeed in work and life. Therefore, it is 
necessary to review and update those digital skills to work with new technologies and innovations such 
as big data, cloud computing, artificial intelligence, blockchain, the Internet of Things, machine learning 
and mobile applications. [1]. In particular, educational institutions and students need to learn from the 
COVID-19 crisis, during which technology was used on an unprecedented scale, to make the education 
system fit for the digital age. To promote closer cooperation at European level, the Digital Education 
Action Plan (2021-2027) outlines the European Commission's vision for digital education in Europe [2]. 
In turn, in order to be able to develop educational strategies, it is important to identify the types of digital 
skills by levels.  

Levels of digital skills could be divided into [3]: “Fig.1”: 

1 Basic Skills - they include hardware, software and basic online operations; 
2 Intermediate skills- they include the skills required to perform work-related functions 
3 Advanced skills - those needed by specialists in ICT professions and include big data, coding, 

artificial intelligence, Internet of Things etc. 

Digital entrepreneurship is an increasingly demanding additional skill in the labour market. This set of 
skills combines traditional business with new digital technologies [4]. 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
5128



 

 

 
Figure 1. Digital skills levels source: ITU [3] 

Many international agencies and organizations have developed digital skills frameworks to improve 
citizens' digital literacy and help formulate policies that support digital literacy. The Digital Competence 
Framework for Citizens (or DigComp) [5], developed by the European Commission, highlights five areas 
of competence that include a number of specific competences, knowledge and skills “Fig.2”. 

 
Figure 2. Digital Competence Framework for Citizens (DigComp) source: Source: DigComp 2.0:  

The Digital Competence Framework for Citizens [5] 

Commission, highlights five areas of competence that include a number of specific competences, 
knowledge and skills: 

1 Information and data literacy - these are the skills needed to browse, filter, evaluate and 
manage data, information and digital content; 

2 Communication and collaboration - these are the skills to engage in citizenship and collaborate 
through digital technologies, while being aware of cultural and intergenerational diversity, as well 
as the ability to manage one's digital identity; 
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3 Digital content creation - these are the skills to create and edit digital content, giving 
understandable instructions to the computer system, while understanding how to apply copyright 
and licenses; 

4 Safety - these are the skills to protect devices, content and personal data while protecting physical 
and psychological health and being aware of the impact of digital technologies on the 
environment; 

5 Problem solving - these are the skills to solve technical problems in the digital environment, to 
use digital technologies creatively, as well as the ability to identify the lack of their digital 
competencies, thus ensuring their digital development. 

Advanced skills of these digital competences refer to specialists and scientists, but many organizations 
are already requiring some degree of data literacy from their staff, where one of the skills is to pass on 
data to people who lack data literacy [6]. 

These skills became relevant for students when during the COVID-19 restrictions in Latvia in the 
2020/2021 academic year, students were forced to study online, submit individual works, present course 
works and take tests for 8 months (this is still going on). At the start of Covid-19 lockdown, the students' 
digital competence levels were different. In addition, due to the increase in time spent in the online study 
process and housework, the opportunities to attend the required courses were limited. 

Students improved their digital competences through: 

- attending paid courses (obtain formal education in the relevant field) 
- using online free training 
- self-learning (trial and error of the apps, software, technology, etc.) 
- using peer help, who can demonstrate in face-to-face how to use specific app/technology 
- seeking advice from older people who use this area 

The study found out which options students preferred. 

2 METHODOLOGY 
In order to achieve the goal of the research - to summarize the self-assessment of students about their 
digital competencies through distance learning during COVID-19, various sources of information were 
researched, such as normative documents and scientific literature. The development of the methodology 
of empirical research was based on the Digital Skills Toolkit [3], the European Commission, the Strategic 
Policy Forum on Digital Entrepreneurship [4] and other sources, where 4 main directions of the research 
were highlighted:  

1 identification of key areas of Digital Competence (information, communication, content creation, 
safety and problem solving) and students' self-assessment of their in these relevant areas of 
competences; 

2 summarizing and analysis of students' self-assessment of their digital skills problems that they 
had to face in the study process and in everyday life during distance learning. The main problems 
were in activities related to: 
o Information gathering online; 
o Digital problem solving; 
o Digital communication; 
o Software skills; 

3 exploring opportunities to improve students' digital skills, which was used during distance 
learning. 

Within the framework of this study: 

1 during online consultations targeted interviews were conducted with students of the Latvia 
University of Life Sciences and Technologies (LLU) on the problems of the distance learning 
process during COVID-19 lockdown situation; 

2 the questionnaire was designed with closed questions including ranged answers which available 
at: https://ej.uz/DigCom. 
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The target group included more than 216 students from different specialties of the LLU. Microsoft Excel 
program was used to process the quantitative data obtained in the study, their statistical analysis, as 
well as visualization of the processed data.  

The study used the self-assessment method, which is recognized as the most powerful tool for 
understanding and improving the performance of higher education institutions to make improvements 
and promote learning, self-assessment aims to identify strengths and weaknesses in one’s own work or 
behavior [7]. 

3 RESULTS 
The research results were analysed according to four directions – student digital competence, digital 
skills problems encountered in the learning process and in the everyday life during remote studies as 
well as opportunities to development of students' digital skills during remote studies. 

3.1 Self-assessment of digital competence 
The research results show that during remote studies such digital competences as programming 
(18.1%) and solving technical problems (16.7) had the biggest problems. Reproduction and licensing 
issues were the least problematic as in 81.9% of cases students answered that they had no problems. 
Other competences that did not cause problems for more than three quarters were preserving digital 
identity (79.2%), nature protection (77.8%) and sharing information using digital technologies (76.4%). 
The summary of the self-assessment of students’ digital competencies during remote studies is given 
in Fig.3. 

 
Figure 3. Self-assessment of students’ digital competences. 

To identify key areas of digital competence, competences were divided into five areas: information and 
data literacy, communication and cooperation, creation of digital content, safety and problem solving. 
Students' self-assessment of digital competences shows (Table 1) that the most problematic areas are 
the creation of digital content as well as problem solving which includes not only solving technical 
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problems but also such digital competences important in the study process as skills identification of 
needs and finding technological solutions, creativity in the use of digital technologies as well as 
identification of missing competences ( 1- I had no problem, 2 – There were problems, but I solved them, 
3 – There were big problems). 

Table 1. Competence areas and competence assessment. 

Question Mean 
Standard 
deviation Median 

Coefficient 
of variation 

Information and data literacy 

Browsing, searching and filtering information and digital 
content 

1,4 0,6 1 38,9 

Evaluation of data, information and digital content 1,4 0,5 1 39,8 

Data, information and digital content management 1,3 0,5 1 37,9 
Communication and cooperation 

Sharing information using digital technologies 1,2 0,5 1 39,6 

Cooperation through digital technologies 1,4 0,6 1 41,7 

Etiquette 1,4 0,6 1 43,6 

Preserving digital identity 1,2 0,4 1 36,2 
Creation of digital content 

Creating digital content   1,4 0,6 1 44,2 

Integration and processing of digital content  1,3 0,6 1 41,9 

Reproduction and licenses  1,5 0,7 1 46,8 

Programming 1,7 0,8 2 45,0 
Safety 

Protective devices   1,3 0,6 1 44,6 

Protection of personal data and privacy  1,2 0,5 1 41,5 

Health and well-being  1,4 0,6 1 45,1 

Nature protection 1,2 0,6 1 44,4 
Problem solving 

Solving technical problems   1,7 0,6 2 37,1 

Needs identification and technological solutions  1,4 0,5 1 39,4 

Creativity in the use of digital technologies  1,5 0,6 1 42,8 

Identification of missing competencies 1,4 0,6 1 38,7 

The least problematic area of digital competences is information and data literacy which includes 
competence to browse, search and filter information and digital content, to evaluate the data, information 
and digital content and to manage data, information and digital content. As it is known, these 
competences are very important in the context of distance learning, self-directed learning, as well as 
competences needed for the labour market. 

It should be noted that educational studies prove that most university students today have a high level 
of knowledge about mobile phones, smartphones, laptops and other devices, as well as skills to use 
social networking software such as Facebook, Twitter, WhatsApp, Instagram, YouTube, etc. [8]. 
Similarly, this study shows that communication and cooperation competences: sharing information using 
digital technologies, cooperation through digital technologies, preserving etiquette and digital identity 
are quite high for students. 
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3.2 Digital skills problems faced in studies and everyday life during remote 
studies 

Self-assessment of digital skills’ problems during distance learning are summarised in the Fig. 4. The 
results show that more than a third had often problems to search for study-related information (37.5%) 
and do online education activity (33.3%). More than a fifth of students had problems to use text editing 
software (Word) (23.6%), copy files or folders and send received e-mail (22.2%) and create presentation 
(PowerPoint) (20.8%). However, digital skills related to these activities are very important for digital 
learning and, as the results of the study show, should be further developed. 

The least problematic were the digital skills related to everyday life. 62.5% of respondents never had 
problems to use online banking, 61.1% - to search for health-related information online and 58.3% do 
online shopping. 

 
Figure 4. Self-assessment of digital skills problems during distance learning. 

To identify digital skills’ problems faced in studies and everyday life during remote studies, students 
were asked to assess different skills by four areas: activities related to information gathering online, 
activities related to digital problem solving, activities related to digital communication and activities 
related to software skills (1 – Never, 2 – Rarely, 3 – Often).  

As seen in Table 2, the most problematic activities are related to software skills. Students have difficulty 
using programs such as Word, Excel, PowerPoint, even though they have already been taught at school. 

Although finding information related to studies has been the biggest problem for students during distance 
learning, activities related to gathering information online have been the least worrying (Table 2). These 
activities include also problems related studies such as copying files or folders, saving files in the cloud, 
as well as activities related to every-day activities - searching information about products or services 
and health-related information.  
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Table 2. Digital skills problems faced in studies and everyday life during remote studies. 

Question Mean 
Standard 
deviation Median 

Coefficient 
of variation 

Activities related to information gathering online 

Search for study-related information  2,2 0,7 2 30,3 

Copy files or folders 1,8 0,8 2 45,2 

Saved files in the cloud 1,6 0,7 1 43,5 

Search information about products or services 1,7 0,7 2 38,2 

Search for health-related information online 1,5 0,6 1 41,5 
Activities related to digital problem solving 

Move files between different devices  1,7 0,8 1 47,7 

Install apps/software  1,7 0,7 2 42,9 

Change software settings 1,6 0,7 1 43,4 

Do online education activity 1,9 0,9 2 47,2 

Online shopping 1,6 0,8 1 48,2 

Use online banking 1,5 0,8 1 49,3 
Activities related to digital communication 

Used social media 1,7 0,7 1 45,4 

Sent received e-mail 1,7 0,8 1 49,7 

Voice/video call online 1,7 0,7 2 41,5 

Uploaded self-created content online 1,6 0,8 1 48,8 
Activities related to software skills 

Used text editing software (Word)  1,7 0,9 1 50,7 

Used spreadsheet software (Excel) 1,7 0,8 1 46,6 

Edited audio/photo/video 1,7 0,8 1 46,2 

Created presentation (PowerPoint) 1,6 0,8 1 47,9 

Wrote in a programming language 1,6 0,8 1 47,7 

3.3 Opportunities to develop students' digital skills during remote studies 
As the results of the study described above show, not all digital competences of students are sufficiently 
developed, and digital skills have created several problems both in studies and in everyday life during 
the Covid-19 crisis. Evaluating the authors’ experience in working with students and students' e-learning 
usage habits, such results were also expected. Therefore, the questionnaire also included questions 
related to opportunities to promote digital competence. 

As seen in Fig. 5, self-learning is the opportunity most often used by students to promote digital skills – 
in 88.6% of cases. It should be noted that self-learning skills are also one of the determinants in the 
labour market. Not to be afraid to experiment is also important to promote digital learning in higher 
education. 

As students have quite a good skill related to communication and cooperation (Tables 1, 2), more than 
half of students (57.1%) used the opportunity “The help of their peers who can demonstrate face-to-face 
how to use specific app/technology”, and one quarter (25.7%) – “Seek advice from older people who 
use this area”. 
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Figure 5. Opportunities used by students to develop a digital skill. 

The results show that none of the students attended paid courses during the distance learning to get a 
formal education in the relevant field. 

4 CONCLUSIONS 
The evaluation of the key areas of digital competence (information, communication, content creation, 
safety and problem solving) show: 

• The least problematic area of digital competences is information and data literacy; 

• The most problematic areas are the creation of digital content as well as problem solving which 
includes also skills identification of needs and finding technological solutions, creativity in the use 
of digital technologies as well as identification of missing competencies. 

The study results on digital skills problems faced in studies and everyday life during remote studies 
show that: 

• The biggest digital skills’ problems students encountered in the learning process, and in the 
everyday life during remote studies are searching for study-related information and doing online 
education activity; 

• The most problematic activities are related to software skills which include using such software 
as Word, Excel and PowerPoint; 

• The least number of digital skills problems was found in the activities that include gathering 
information online both studies and every-day life related. 

Regarding the opportunities to develop digital skills, study results show that: 

• Self-learning (trial and error of the apps, software, technology, etc.) is most often used by students 
to promote their digital skills; 

• The opportunity to attend paid courses was not used at all. 

Assessing student experience during the remote studies due to Covid-19 crisis, they emphasized the 
additional workload, semi-unclear communication, enhanced planning work for video conferencing 
coordination (various tools and information channels are used), extensive self-study without further 
explanation were mentioned. In this context, the students also discussed the digital competence of the 
teachers, which they perceived as very different. 

Although the self-assessment method was used in the empirical study and the results cannot be 
generalized as they are based only on the opinion of the respondents, this study is important because 
such studies have not been performed in Latvia before. 

According to the authors, the results of this study should be considered when compiling the study 
program, for example, Informatics. More attention should be paid to the issues of promotion of digital 
competence in the study course "Introduction to Studies". And finally, digital competence should be 
included in all study courses as one of the cross-cutting competences to be promoted in any course. 

88,6%
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0,0% 10,0%20,0%30,0%40,0%50,0%60,0%70,0%80,0%90,0%100,0%
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technology, etc.)
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TEACHING SUSTAINABILITY AND AGENDA 2030 TOPICS IN 
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Abstract 
This work focuses on an Opensimulator-based virtual island dedicated to sustainability topics and 
Agenda 2030 goals, called Sustainability Hub. Teachers and students can access the island as avatars 
and interact with objects and other avatars. This educational activity was experimented with K7-K8 
students, who accessed the Sustainability Hub from their home during COVID-19 lockdown. After an 
initial training to master how to move and act in the world, students were free to explore the educational 
paths for 2 hours and were involved in various tasks. At the end of the experimentation, both satisfaction 
questionnaire and final test were administered to students to verify the acquisition of new knowledge 
and skills regarding the sustainability topics, and to check their level of engagement in the activities. 
Results show high degree of interest and participation among pupils. In addition, the final test shows 
better scores for the experimental group with respect to the control group who explored the Sustainability 
Hub solely in screen-sharing mode, testifying the educational validity of this activity. 

Keywords: Sustainability, Virtual Worlds, Opensimulator.  

1 INTRODUCTION 
According to the 4.7 target of the United Nation Agenda 2030, education is one of the crucial keys to drive 
the social transformation towards sustainability [1]. Moreover, digital literacy is an important skill of the XXI 
century and can be an engaging tool to address topics dealing with sustainability among students [2]. 

Due to the COVID-19 pandemic, schools facing distance learning struggle with preserving human 
interactions among the school community. The use of virtual environments can partially overcome this issue, 
allowing teachers to set up synchronous collaborative activities and group communication with a sense of 
presence [3]. The rising need of such virtual environments gives a good opportunity for the development of 
different topics regarding sustainability and Agenda 2030, of particular interest for the teachers of students 
in these age range. Virtual worlds bring students beyond the wall of the classroom in an environment closer 
to videogames, very familiar to them [4], where they can collaborate and interact [5]. 

In literature, there are few cases of worlds devoted to Sustainability using Second life platform or its 
opensource counterpart Opensimulator. As an example, in Secondlife, Etopia Island was used by 
university students to follow an educational path on sustainability, particularly on renewable energy [6]. 

This experimentation has been carried out in Techland, a virtual world focused on math and science 
subjects for K6-K10 students owned and managed since 2011 by one of the authors. It is powered by 
the 3D Opensimulator platform and consists of an archipelago of thematic islands [7]. Recently, a new 
section devoted to sustainability and Agenda 2030 has been added [8].  

 
Figure 1. Overview of Sustainability Hub island. 
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Sustainability Hub island is the starting point of this section, involving different educational paths, hosted 
in other connected islands such as waste management, urban sustainability, water resources and so 
on. In addition, a section devoted to the planet Earth dynamics, developed by A. Boniello is the support 
to understand the Earth systems as a whole [9]. 

2 METHODOLOGY 
Sustainability Hub is structured in a Welcome Area and five educational sections. These sections are 
respectively focused on actual global issues, georesources and circular economy, sustainability 
indicators, the Agenda 2030 goals, the Sustainable City Game. Students/avatars can reach each area 
both sequentially and randomly. 

 
Figure 2. Thematic sections of Sustainability Hub. Top to bottom and left to right: the “Welcome Area”, the 
“Actual Scenario section, the “Georesources and circular economy” section, the “Sustainability Indicators” 

section, the “Agenda 2030” section, the “Sustainable City Game” section. 

In each section there are preliminary questions to engage students and stimulate their curiosity, 
multimedia presentations, links to external resources, online games, and practical activities for students. 
At the end of each section, to verify the acquisition of pupils’ new competencies, there are interactive 
quizzes where the children acquire badges if they pass. 

This study was accomplished in the first four months of 2021, during a lockdown phase due to the 
COVID-19 pandemic, when many Italian schools were organized in distance learning mode. The 
experimentation took place involving K7-K8 students, of which 51 students were in the control group 
and 36 students in the experimental group, from two different schools. Before this phase, a preliminary 
study aimed at 21 teachers of various disciplines of primary, middle and high school, was accomplished, 
to verify the interest of the teachers for this type of educational activity and to improve the hub following 
also their suggestions. Based on teachers’ opinion, Sustainability Hub is an effective educational tool to 
approach Sustainability topics [10]. 

The experimental group accessed the Sustainability Hub from their home during lockdown. Two different 
meeting of two hours each were carried out. In the first meeting students learnt how to move and interact 
in the world and were informed about the objectives of the project, the map of the island, the various 
types of items and the tasks to be carried out. In the second meeting they were free to explore the 
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educational paths for 2 hours and were involved in various activities, such as interacting with 3D objects 
and graphs, consulting information, performing tasks. Students also performed online games linked as 
web resources. At the end of each section, students were challenged with a quiz to get a badge to testify 
the accomplishment of the task.  

In a third meeting of two hours, students were involved in the “Sustainability City Game”, a sort of the 
“game of the Goose” whose objective is to make students reflect on Agenda 2030 topics and urban 
sustainability. The game was formerly developed and experimented by one of the authors, A. Beccaceci, 
as a carboard game. Then, a virtual version was developed where the avatars are the pawns of the 
game [11]. 

The control group was involved in the same topics but only sharing the screen remotely activities both 
from home and from school, depending on the regional restrictions. This group approached the 
Sustainability Hub island as a participating lesson with the mediation of the researcher avatar, acting as 
a sort of teacher assistant, moving across the island and interacting with different 3D learning objects. 
During the two-hours participating lesson students were also encouraged to solve online games about 
sustainability and to challenge quizzes related to the various parts of the island. The aim was to make 
the lesson more interactive and engaging respect to a simple lecture. 

3 RESULTS 
At the end of the experimentation, both satisfaction questionnaire and final test were administered to 
students to verify the acquisition of new skills regarding the sustainability topics, and their level of 
engagement in the activities. Results show high degree of interest and participation among pupils. 
Regarding the final test, delivered by an online form, emerge that the experimental group got better 
score (about 30% higher) than the control group who explored the Sustainability Hub solely in screen-
sharing mode, testifying the educational validity of this activity. This result is even more striking thinking 
that the control group was not following a traditional transmissive lesson, but was actually involved in 
the activity, therefore it can be expected that a comparison between the experimental and a normal 
lesson on the same topics would demonstrate even larger differences, as evidenced in other studies 
[12], [13], [14]. 

In addition, in two hours of activity, the students of the experimental group acquired 66,7% of the quiz 
badges available and 38,9% of the students completed all quizzes (fig. 3), testifying that they were 
involved positively in the activity with a good level of attention to the contents.  

 
Figure 3. Students challenging with badge quizzes. 

The authors also noticed how the experimental group reached a much better environmental awareness 
compared to the control group, for example reflecting in a higher perception of how soil, rocks and 
minerals are actually natural resources (fig. 4). Also, the students were exposed to the idea that waste 
can be recycled and can even considered as a valuable resource, introducing them to the concept of 
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circular economy and other topics linked to the Agenda 2030 which were proposed during the path, like 
water consumption and saving. 

 
Figure 4. Perception of soil, rocks and minerals as resources (%). 

The satisfaction questionnaires proposed consisted of a series of statements to rank using a Likert scale 
(1: Not at all satisfied, to 5: extremely satisfied) as well as open-answer questions.  

As displayed in fig. 5, students appreciated the educational items presented in the Sustainability Hub 
(green rows in the graph represent very or extremely satisfied values), although it emerged that some 
items as footprint calculators and external web resources were not tested by a consistent number of 
pupils due to lack of time respect to the high number of activities to do.  

 
Figure 5. Satisfaction of the various items of Sustainability Hub (36 answers, results as %). 

4 CONCLUSIONS 
Thanks to the systematic observation of student behaviour during the activity, data evaluation of final 
tests as well as satisfaction questionnaires emerge that virtual worlds can be an interesting tool to teach 
sustainability topics. Students appreciated all the activities proposed in the island and the difference 
between experimental and control group is very appreciable.  

However, some criticism emerged: for example, the time required for completing all the activity, which 
was rich in internal and external resources proposed to the students for the various topics. They certainly 
need more time to be explored. Other issues were instead of a technical nature, in particular internet 
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connection and computer requirements which, since the students were at home, were not always good 
enough to fully enjoy the experience.  

The next step of this activity will imply to experiment the educational path at larger scale, optimizing the 
time dedicated to it, but also taking into consideration other suggestions obtained by both students and 
teachers which are participating in this period, while writing this paper (may 2021).  
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Abstract 
The presented study examines the issues of ensuring the quality of training of future specialists in 
socionomic professions in institutions of higher education institutions. The relevance of studying the 
specifics of training for professional activities of the socionomic type and the importance of such 
researches are due to the increasing importance and, accordingly, the spread of socio-forming activities 
in modern society. 

Based on the analysis of the goals of education in various countries, the authors show that such goals 
are aimed not only at assimilating the amount of subject knowledge, but primarily provide for the 
harmonious development of the individual, the achievement of personal well-being. 

The authors emphasize that socionomic professions, that is, professions in the “person ↔ person” 
system, differ in specific conditions, means, as well as in the specifics of the subject and product of 
labor. The main distinguishing feature, from the authors' point of view, is that socionomic professions 
are characterized by the absence of unique and strict requirements for the very process of professional 
activity, organized for a high-quality socially significant result (product of labor). That's why, high 
requirements are imposed on representatives of such professions, in accordance with the level of their 
responsibility, since other people are the object of labor for them. 

The authors submit that professions of the socionomic type require specialists to intensify the 
development of a number of specific psychological qualities and abilities, including the ability to 
communicate; emotional stability, empathy, organizational qualities, etc. It is important that it is the 
purposeful formation and development of professional competence, which has these abilities in the core, 
should be a priority in the implementation of an information and educational environment for the training 
of specialists in socionomic professions in higher education institutions. Also, according to the authors' 
conviction, the main component of the educational process of training future specialists in this area is 
the socio-psychological organization of the loyalty of pedagogical workers, who, in the trend of modern 
challenges, effectively carry out activities to increase motivation, ensure emotional satisfaction, develop 
skills to prevent professional burnout, etc. in future specialists of socionomic professions. The research 
presents a complex of structural and organizing components of the information and educational 
environment aimed at the development and self-improvement of the mentioned above qualities, which 
acts as a means of increasing the competitiveness of future specialists of socionomic professions in the 
labor market. 

Keywords: higher education, information and educational environment, quality of education, pedagogue 
of higher education, socionomic professions. 

1 INTRODUCTION 
Modern society is characterized by a high degree of computerization and digitalization of all spheres of 
human activity. The reasons contributing to the massive introduction of information and communication 
technologies (hereinafter - ICT) in the surrounding reality are clear and do not need to be detailed. In 
addition, in recent years, they have been actualized by quite serious challenges, for example, such as 
the COVID-19 pandemic. The post-pandemic space provokes an urgent need for the all-encompassing 
use of ICT, which today is one of the cardinally important means of ensuring the possibility of remote 
communication. 
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In the recent past, the use of information technologies was determined by the availability of a qualitative 
level of material resources and, to a large extent, by the personal readiness of the subjects of ICT 
interaction. Indeed, the transformational changes that have recently embraced all spheres of human 
activity have forced a large number of people to come face to face with reality and thereby feel the need 
to use digital resources and technologies, and also, in some cases, force themselves to use them. 

It must be said that one of the spheres of the world economy, in which informatization has acquired a 
total character, is the educational system, including higher education. Note that, despite the huge layer 
of developments in the field of remote education, until 2020 in most higher education institutions in 
Ukraine (hereinafter - ZVO), distance learning was of an episodic nature and was carried out by a 
relatively small part of teachers, as a rule, working with applicants for education in an asynchronous 
mode. 

However, the massive introduction of quarantine restrictions has significantly changed the prioritization 
of education, making a significant shift in its trajectory to the position of remote education. We draw your 
attention to the fact that ICT, especially in the conditions of remote education, require a systematic and 
balanced application: the use of special software, simulators, and the like. Unfortunately, this state of 
affairs is marked by the identification of a weak readiness (and, often, despite the availability of 
appropriate certificates, and readiness) of many teachers for the real use of digital technologies. Thus, 
the intensification of counteraction to the decline in the quality of education caused by the introduction 
of protective and restrictive measures in society, inevitably served as a powerful impetus to the transition 
from the declarative implementation of ICT to the launch of real digitalization processes that form the 
information and educational environment (hereinafter - IEE) of the institution of higher education. 

It should be noted that the introduction of digitalization is especially difficult in the traditionally 
humanitarian spheres. In contrast to the technical area of education, pedagogical workers of the 
humanitarian secondary education, according to average indicators, are more difficult to adapt to the 
prevailing realities, which inevitably determine the trajectory of future development. But, be that as it 
may, the education system must meet the objective needs of the development of the information society 
[1]. 

Indeed, the socio-economic changes that our society is currently experiencing will inevitably lead to 
changes in the psychology of people, their social behavior, the system of values and orientations of 
various strata of society, its individual groups and specific citizens. It should be noted that all of the 
above concerns, first of all, the transformation of the consciousness of the younger generation, including, 
of course, students of higher professional schools [2]. It is the professional formation and development 
of the individual that is directly dependent on the interaction with the surrounding social environment, of 
which the IOS is a part. To date, there is no unambiguous understanding of what an IOS is. In general, 
ITS means systemic aggregates, such that "ensure the organization of the pedagogical process on the 
basis of information communication technologies - at the same time in different proportions, and in the 
corresponding definitions, technological and pedagogical aspects are noted" [3]. Indeed, most authors 
understand ILE as a set of systems, technologies (including information), means, relations, conditions, 
phenomena interacting with the educational process, providing effective activity in the construct of the 
subject-subject interaction “teacher ↔ education applicant”  

For example, the researcher M. Kirgintsev, by the information and educational environment of the 
Western Military District, means an environment that includes teaching aids based on new information 
technologies, as well as information of a scientific and educational nature, contributing to the formation 
of professionally significant personality traits of a future specialist. Namely, the author claims that this is 
included both in the officially recognized and recorded in the form of educational programs, the content 
of training, and saturates the educational process with additional information of a didactic nature. 
According to M. Kirgintsev, this environment should provide both favorable conditions for the formation, 
first of all, of intellectual competence. and, if possible, simulate individual components of information 
culture [4]. At the same time, researcher I. Zakharova defines the information and educational 
environment of the Western Military District as a system that accumulates not only programmatic, 
organizational and technical resources, but also intellectual, cultural the potential of higher education - 
content and activity components, the very subjects of educational relationships (students and teachers); 
management of this system, which determines the goals of society, students and teachers [5]. 

Thus, as a result of the analysis of scientific sources accumulated retrospective pedagogical experience, 
it can be reasonably argued that the information and educational environment for training specialists in 
socionomic professions in higher education, which is a priori predicted and designed to maintain the 
proper quality of education, should have a number of distinctive features. It objectively differs both from 
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the corresponding training environment for technical specialties, and from the training environment in 
the specialties of the humanitarian direction. Therefore, the development / creation / modernization of 
IEE is one of the main tasks of ensuring the quality of the educational process [6]. We are convinced 
that the introduction of the innovative ITS of the HEI will contribute to the provision of appropriate 
conditions for the systematic perception by the humanities of the essence of digitalization, which, in 
principle, will provoke an increase in the competitiveness of future specialists in socionomic professions 
in the modern labor market. 

Note that the functionality of an adequately formed information and educational environment for the 
training of future specialists in socionomic professions in the HEI optimizes and qualitatively ensures 
the effectiveness of such organizational and pedagogical conditions as:  

• Planning the educational process using a set of specific training programs, levels and forms of 
study; 

• Organizing and conducting training and educational activities based on adaptive technologies of 
socionomic content in electronic form; 

• Provision of educational material corresponding to modern challenges, requirements and needs 
and correct reference information, formed taking into account the socio-psychological context; 

• Overcoming barriers to the transition from the dominance of reproductive activity to productive 
one - creative and consultative (acquiring competence in guiding socio-psychological 
relationships and communication in the conditions of the study group, faculty, the entire institution 
and outside a certain educational society; 

• Providing access to information related to planning, organizing and monitoring the quality of the 
educational process for all participants in the subject-subject relationship in the pedagogical 
process; 

• Building certain communicative interactions between teachers, students and the administrative 
staff, the formation of socio-psychological loyalty of future specialists in socionomic professions; 

• Creation of an effective knowledge base in the meaningful process of education, which has an 
ontological basis that ensures the functioning of educational and methodological complexes and 
information and didactic modeling of educational materials, with the possibility of their constant 
updating [7]; 

• Diagnostics in the educational process, namely, monitoring the quality of education, the results 
of which will allow you to have an appropriate idea of the existing trends, which, in turn, will provide 
the conditioned conclusions and, if necessary, based on them, the relying adjustments will be 
made; 

• Activation of technologies for individualization of training of applicants for higher education in 
socionomic professions, etc. 

Attention should also be paid to the fact that a number of researchers [8; 9] distinguish two main stages 
of creating and integrating IEE resources into the traditional educational process of a university. The 
initial stage (the stage of "innovation") is usually characterized by the fact that the profile of the traditional 
course does not change, just as its established components do not change in percentage terms: the 
time allotted for classroom lessons, for independent work, for completing individual assignments and, 
accordingly, for control over the course of the educational process, etc. However, within this framework, 
the teacher (tutor) finds ways to implement individual elements of the pedagogical process in a new 
form, using the resources of the IEE. This stage coincides in time with the process of formation and 
development of the information and telecommunications infrastructure of the educational institution and 
is characterized by a limited inclusion of students in this infrastructure. 

The second stage can be defined as the stage of "pedagogical modernization", which means changing 
the course profile. This characterizes the broader, in qualitative and quantitative terms, the use of IEE 
resources in the educational process. A component element of such a process is the implementation of 
group (or individual) projects in a computer environment, that is, the transfer of most of the independent 
work to the telecommunication mode [8]. This stage is characterized by the adaptation of the ITS to the 
specific needs of the IEE, in which it is being implemented. The specificity of needs depends on a 
number of conditions, the observance of which ensures the quality of the education provided. 

In the pedagogical process conditions are considered as a set of variables external and internal, natural, 
social factors. These factors affect person’s behavior, mental, physical and moral development, 
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education and studying, personality formation [10, p. 243]. Thus, the conditions integrate with the 
pedagogical process, forming a new concept of "pedagogical conditions", which are defined as the 
circumstances of the mediated activity of the individual. And pedagogical process of professional training 
of specialists depends on the fulfillment of these circumstances and takes place in them. 

Like pedagogical means, pedagogical conditions or their system are created by the teacher with the aim 
of influencing the educational process. However, the condition does not cause the provision of a clear 
causal determination of the result, in contrast to the pedagogical mean [11]. 

In addition, their implementation in the educational process, activates its subjects, contributes to the 
growth of the effectiveness of professional training of future professionals. 

Of course, pedagogical conditions are defined, in this case, as a set of interrelated circumstances of 
educational activity, the unity of objective and subjective characteristics, the external and internal 
factors. The level of formation of the professional competence of future specialists including socionomic 
professions depends on the implementation of these factors [12, p. 40]. 

Our conclusions are based on studying the experience of the predecessors, we focus on the fact that 
the most important pedagogical conditions for the implementation of the educational process in the 
universities include: 

1 The ensuring the adaptation of the content of the educational process, methods and forms of its 
implementation at each stage, depending on the achieved competence level of professionally 
significant personal qualities by applicants for education [13]; 

2 The implementation of a transdisciplinary approach to determine the content of the meaningful 
component of the educational process; 

3 Creating of an atmosphere of an adequate psychological climate in the vector of coordinated 
cooperation between professors and students [13]; 

4 Harmonization of appropriate means of teaching with social needs and the realities of scientific 
and technological progress. 

In our opinion, correctly grounded pedagogical conditions determine the quality of training future 
specialists in socionomic professions. Their feasibility in the situation of the modern rapid world is 
ensured by the systemic usage of ICT, and as the quintessence of this is the design and rational 
construction and development of IEE. 

With a more detailed examination of a number of professions which are combined by researchers into 
a separate group as socionomic, based on the classification proposed by E. Klimov [14], we note that 
this type includes professions that involve constant work with people. That means that a socio-
psychological construct of interaction (communication) in the "human↔human" system in the course of 
their professional activities is provided. 

Socionomic professions, as a rule, are associated with such a range of activities as - medical care 
(doctor, nurse, etc.), pedagogical work (educator, tutor, trainer, teacher, psychologist, etc.), consumer 
services (shop assistant, conductor, waiter, etc.), legal protection (lawyer, district inspector, etc.). 
Separately, in this group, we can single out those areas of activity which are connected with the provision 
of one or another assistance to a person, groups of people. They relate directly to the "helping" 
professions (doctor, psychologist, social worker, etc.) [15]. 

Socionomic professions of the "human↔human" type differ from others in the specific features of 
conditions, means, subject and product of work. Let us emphasize that their main distinguishing feature 
is the absence of unified and strict requirements for the process of professional activity itself and for the 
product of labor as well. At the same time, very high requirements are imposed on representatives of 
such professions, since the object of labor in this case is other people. 

Also, the means of activity in helping professions, as in most professions of the "human↔human" type, 
are predominantly internal, functional character [14]. In other words, the person himself is the mean, his 
mental or personal features and abilities. At the same time, attention should be paid to the fact that the 
essence of another specific feature of the means in professions of this type is characterized by the fact 
that the operational side of the very activity of a specialist-socionome is presented both to the 
professional and to those around him – to provide, organize, thereby presenting special requirements 
for the individual and creative process of the implementation of activities. 
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Consequently, professions of the socionomic type require from the specialists’ intensive development 
of a number of specific psychological qualities and abilities, among which are communicative abilities; 
emotional stability; empathy; organizational skills, etc. It is the purposeful development of these abilities 
that should be a priority in the implementation of the information and educational environment for training 
specialists in socionomic professions in higher education institutions. 

Consequently, professions of the socionomic type require from the specialists’ intensive development 
of a number of specific psychological qualities and abilities, among which are communicative abilities; 
emotional stability; empathy; organizational skills, etc. It is the purposeful development of these abilities 
that should be a priority in the implementation of the information and educational environment for training 
specialists in socionomic professions in higher education institutions. 

2 METHODOLOGY 
The methodological study of the issue of improving the quality of education received in higher education 
institutions by future specialists in socionomic professions acquires particular importance in connection 
with the increasing spread of relevant activities in modern society. 

Based on the analysis of the aims of education in different countries, it can be noted that the ultimate 
goal of acquiring education in the understanding of post-industrial society is not the assimilation of the 
amount of knowledge, but the harmonious development of the individual, which implies the achievement 
of personal well-being. In this context, socionomic professions are characterized by the absence of 
unified and strict requirements both to the process of professional activity and to the product of labor. 
As we have already noted, at the same time, high requirements are imposed on representatives of these 
professions, in accordance with the fact that other people are the object of labor [16]. 

Different groups of professions (both technical and humanitarian) imply the presence of certain types of 
activity inherent in them. But the socionomic group of professions still belongs to the humanitarian type 
of activity [17] and is characterized by the following specific features of professional activity: 

• Manifestation of socio-professional activity, which acquires an active character through the 
awareness and comprehension of an integral dynamic space, focused on a community or an 
individual; 

• Predominance of subject-subject interaction in dynamic space, which provokes the maximum 
orientation towards a person's personality; 

• Determination by the subject of activity of these professions or a group or an individual person 
and the mean of the activity - person himself, his mental or personal properties and abilities; 

• Establishing the relationship between the conditions for the performance of professional functions 
with high moral responsibility; 

• Forecasting the result of work, as a rule, is not certain, but focuses in the form of a general 
concept; 

• Evaluation of the product of activity, which is essentially not material, is practically impossible in 
the objective aspect, moreover, its evaluation by different “consumers” and at different times can 
be exactly the opposite. 

These specific professional features that largely determine the prioritization, both in the content and in 
the forms and methods of the educational process, and, as a consequence, in the choice of the optimal 
means of its implementation. In the same way, we should pay attention to the fact that important 
professional qualities and abilities for representatives of socionomic professions are: observation; 
emotional stability; empathy; organizational skills; fast changing of attention [16]; tolerance; reflexivity; 
sociability; benevolence; conflict tolerance, etc. 

Based on the above, we state that regardless of the subject specificity, the ITS should implement the 
following main functions: 

• Fast delivery of educational information to the student; 
• Implementation of a communication function between all participants of the educational process 

and feedback from the teacher; 

• Providing individual and group work [18]. 
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In a simplified form, the structural model of the IEE at higher educational institutions is shown in Figure 1. 

The methodology of the modeling process determines the essence of the components of the generalized 
model of the IEE at the universities, rather conditionally mutually consistent blocks which reflect the 
author's vision of the layout of more detailed components (functions, standards, resources, services, etc.). 

So in this model, the central place is occupied by the management component, which can be 
consolidated, for example, by combining with the organizational one. This will lead to the fact that the 
enlarged component will perform planning, organizing, controlling, systematizing, integrating, 
informational and other functions that are now distributed between them. 

But the technological component is, to a large extent, a service component, responsible for organizing 
technical support, choosing software, etc. It is also responsible for technologies, including 
communications –therefore, it could be evenly distributed among the others, but the logic of creating 
and maintaining the IEE requires split it into a separate block and creating a separate unit in the structure 
of the higher educational institutions to service this component. 

. 
Figure 1. Generalized structural model of IEE at higher educational institutions 

Thus, the choice of components is rather arbitrary and can vary depending on the goals, which are set 
for the model being developed. This content is influenced by a lot of factors, such as social requirement 
due to the needs of the labor market, the state of scientific and technological progress, anti-pandemic 
events, etc. 

As in terms of research methodology, the issue of designing and creating of innovative environment is 
being resolved, of the difference between IEE for a certain group of professions, it is necessary to focus 
on that component that will determine the very specificity. 

Apparently, in the general case, this will be a substantial component – one of the most voluminous, 
which is in constant dynamic development. This component provides for teacher activities aimed at 
students, as well as resources and educational materials (the formation of information competencies of 
teachers and students related to e-learning, the creation of high-quality electronic educational 
resources; the provision of methodological support for teachers and students; the development of new 
types of communications and conditions of cooperation). This component includes: 

- scientific resources (repository; systems of e-conferences, webinars; 
- scientific e-journals (knowledge base, etc.); 
- learning resources (training systems, courses); 
- controlling resources (electronic dean's office, anti-plagiarism, testing systems); 
- informational and methodological resources (portal of the university, websites of departments, 

libraries, etc.) [19]; 
- the system of e-learning resources for social and psychological counseling; 
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- information and analytical support of the quality of the educational process (monitoring studies, 
diagnostics, etc.). 

The task of developing conceptual foundations and methodological approaches for integrating the 
constituents of the content component into a single whole is not trivial. Unfortunately, due to the limited 
volume of the article, we do not have the opportunity to pay attention to this aspect of the IEE. We only 
emphasize that, from our point of view, it is expedient to use an ontological approach in this vector, 
which makes it possible to work with heterogeneous information presented with its help in the form of 
knowledge bases. And the ontological structures created using this approach, capable to combining 
electronic resources of various types by means of establishing links and metadata [20]. 

Another significant component of the model, which is significantly different for different IEE, is diagnostic. 
This component provides the model with adequate instrumentation and, in terms of electronic testing, 
creates an intersection with the content component. Note that individualization is possible only if there 
is information (educational requests, characteristics, quality, academic performance, etc.) about the 
applicants for education. In other words, an important component of the IEE is monitoring the quality of 
development of the professional qualities of future specialists. 

Thus, regular (1-2 times a year) preventive psychological examinations of students, that is, a kind of 
psychological clinical examination, can identify students of "risk groups" (students with high aggression, 
anxiety, shyness, with an acute lack of communication skills, showing signs of various addictions, etc.) 
[21]. These data can also be used to change the variable part of training courses, emphasize certain 
topics in the invariant part, individual selection of tasks for individual students, recommendations for 
self-development, the choice of optional courses, etc. 

Let us analyze close the diagnostic component from the point of the practice-oriented stage of pilot 
testing. Thus, as the practice of working with students of 1-4 years of bachelor's degree, specialty "Social 
work", The Institute of Psychology at Taras Shevchenko Kyiv National University has shown, such 
diagnostic tools are very convenient and effective to use for fixing the results of psychological and 
pedagogical monitoring. In this sense, an abbreviated list of psychological characteristics was formed 
(more than 25 characteristics were analyzed), focused into the so-called cross-cutting psychological 
map (Table 1). 

Table 1. Cross-cutting psychological map 

 Surname, initials: Course: Institute: Group: 
  2   

# Characteristic 
Term  

Recommendations 
III IV 

1.  Empathy 64,52% 67,21% Hold a psychological 
consultation on questions…. 2.  Emotional resilience 52,18% 56,24% 

3.  Tolerance 62,78% 66,35% We recommend taking an 
optional course… 

4.  Sociability 53,46% 59,88% Pay extra attention to 
self-study of 
he following topics: … 

5.  Conflict resistance 71,42% 74,83% 
6.  Reflexivity 51,09% 53,38% 

The given fragment of the psychological map shows the normalized (to a percentage scale) results of 
diagnostics of the level of empathy according to I. Yusupov [22]; the level of benevolence and 
friendliness according to D. Campbell's scale; resistance to conflicts N. Fetiskin [23]; general 
communicative tolerance according to the method of V. Boiko [24]; communication skills according to 
the method of V. Riakhovskyi [25]; the level of development of reflexivity according to the questionnaire 
of A. Karpov [26]. Such a map allows you to adjust the content component both for the IEE and 
individually for each of the applicants for education, as well as averaging the indicators, it allows you to 
create recommendations for individual groups. 

Systemic pedagogical monitoring contributes to a more complete assimilation and understanding of the 
specific features of their chosen profession for students of socionomic specialties. And teaching staff 
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have the opportunity to clarify the content of the course and determine the individual trajectories of 
learning and a more complete disclosure of the potential of students. 

3 RESULTS 
The Based on the study of scientific and methodological sources, practice-oriented materials, 
dictionaries and reference books, as well as the retrospective pedagogical experience of the authors, 
the structural IEE at higher educational institutions is presented, the main components of which is 
electronic content, electronic communication and IT-infrastructure, interconnected by administrative, 
meaningful, organizational and technological components, as well as meaningfully interconnected with 
all blocks of the diagnostic component. 

Determination of the content of individual components was relevant and objectively proposed for usage 
in the educational process of training the specialists of socionomic professions of the transdisciplinary 
and, in the sense of modeling, IEE - ontological approach to creating a meaningful component. An 
important aspect is a detailed consideration of the diagnostic component from the point of view of the 
peculiarities of training specialists in socionomic professions. As the main feature, we highlighted the 
need for enhanced development of a number of specific psychological qualities and abilities among 
applicants for education, including the socio-psychological organization of loyalty, socio-communicative 
and transdisciplinary competence as part of the professional; emotional stability, empathy, tolerance, 
etc. 

4 CONCLUSIONS 
Thus, in the course of the study, certain features of the information and educational environment for the 
training of specialists in socionomic professions in higher education were determined and recorded, 
substantiated in the course of the article. It has been determined that the effectiveness of the use of IEE 
in the pedagogical process of a university depends on the possibility of its adaptation to the immediate 
needs of applicants for education, as well as establishing its compliance with the capabilities of the 
teaching staff of the university. 

The conclusions that arose in the course of semantic search and ontological modeling definitely record 
the fact that in order to improve the quality of training specialists in socionomic professions, ITS on the 
basis of transdisciplinary connections: 

• constructively integrates the blocks formed in it (target, managerial, organizational, technological, 
substantive, diagnostic and effective); 

• forms the content of the component of the (block) base, taking into account the dynamic changes 
that constantly occur in it, depending on the social order, scientific and technological progress, 
and other external and internal factors. 

Also, based on the analysis of the goals of education in different countries, we are convinced that the 
result of which the implementation (modernization) of IEE is aimed is still not the assimilation of the 
amount of knowledge, but the harmonious development of the personality, which presupposes the 
achievement of personal well-being. Such development is possible by improving the personal qualities 
of applicants for education. In this regard, it has been established that professionally significant qualities 
for socionomic professions include: emotional stability; empathy; reflection; observation; attentiveness; 
speed of decision making; organizational and communication skills, social and psychological 
organization of their loyalty and more. It has been confirmed that representatives of socionomic 
professions are a socially oriented group of society. In addition, applicants for education (students) are 
already initially determined to acquire a specific specialty, i.e. the process of choosing a profession was 
predetermined and foreseen for future professional activities. 

Consequently, the main tasks of creating and functioning of information and educational among the 
training of specialists in socionomic professions in higher education institutions are to form a certain 
professional competence in them (informatization and transdisciplinary contexts are priority in its 
composition), sustainable interest in the chosen profession; providing comfortable organizational and 
pedagogical conditions for professional development and advanced development; development of 
qualities in accordance with the needs of the labor market and the ideas of participants in the educational 
process about personal well-being. 
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Abstract 
The 2030 Agenda adopted in 2015 by the UN General Assembly is a new global framework for 
Sustainable Development. At the core of the 2030 Agenda are 17 Sustainable Development Goals 
(SDGs). These goals cover global challenges that are crucial for the prosperity of humanity. These 
SDGs address key topics as poverty, hunger, health and well-being, inequality, availability of water, 
affordable, sustainable and clean energy for all, sustainable economic growth, unsustainable 
consumption patterns, sustainable industrialization, environmental degradation, climate change, and 
so on. At University, students can acquire knowledge, skills, values and attitudes that will empower 
them to contribute to sustainable development. Teachers should not only help students to understand 
what the SDGs are about, but engage them in collaborating, speaking up and acting for positive 
change in order to face the necessary transformation of our world. SDG 13–to take urgent action to 
combat climate change and its impact plays an essential role in the sustainable development of our 
planet. The target 13.3 of this SDG is to improve education, awareness-raising and human and 
institutional capacity on climate change mitigation, adaptation, impact reduction and early warning. In 
order to address SDG 13 students participated in a questionnaire. A very high percentage (91.2%) 
reported that they were aware that climate change is a global problem with important consequences 
that affect the climate, the economy and, therefore, people's lives, and 88.2% said that each individual 
can take actions to mitigate climate change. In addition, 38.2% stated that they do not have enough 
arguments to explain why the adoption of a wide range of technological measures and changes in 
behavior could limit the increase in the global average temperature to 2 ºC above pre-industrial levels. 
The latter indicates that much remains to be done in environmental and technical education. In order 
to comprehend SDG 13, knowledge of meteorological phenomena close to the student is necessary. 
In early January 2021, Spain experienced one of the heaviest snowfalls in several decades because of 
Storm Filomena. In order to work with the students on the transversal competence “knowledge of 
contemporary problems” and SDG 13, an activity was prepared entitled: Is Filomena, one more effect 
of climate change? The questionnaire and the Filomena activity included cognitive, socio-emotional 
and behavioral learning objectives (e.g. identify the main ecological, social, cultural and economic 
consequences of climate change, recognize that the protection of the global climate is an essential 
task for everyone, understand their personal impact on the world’s climate, support climate-friendly 
economic activities). 

Keywords: SDG, sustainable development, climate change, education for sustainability, Higher 
Education, University. 

1 INTRODUCTION 
In 2015, all United Nations Member States approved 17 Goals as part of the 2030 Agenda for 
Sustainable Development which establishes a plan to achieve these Goals in 15 years. These Goals 
are called Sustainable Development Goals (SDGs) and they constitute a universal call to action to end 
poverty, protect the planet and improve the lives and prospects of people around the world. These 17 
SDGs are to transform the world and fully immerse ourselves in Sustainable Development. The SDGs 
are a voluntary effort - they are not legally binding. Recently, Nature Editorial [1] suggested that in 
order to be achieved, SDGs need to become mandatory, not necessarily in the legal sense but in the 
sense that nations must know that there exists no alternative to achieving them. 

The Paris Agreement, approved in 2015, aims to strengthen global response to the threat of climate 
change by keeping the increase in global temperature during this century well below 2 degrees 
Celsius compared to pre-industrial levels [2]. The agreement also aims to strengthen the capacity of 
countries to deal with the effects of climate change through financial flows, technological frameworks 
that include technological development and transfer for developing countries, and by improving their 
ability to adapt. To address the climate emergency, urgent action needs to be taken. Climate change 
affects lives and livelihoods.  
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Article 12 of the Paris Agreement indicates that “Parties shall cooperate in taking measures, as 
appropriate, to enhance climate change education, training, public awareness, public participation and 
public access to information, recognizing the importance of these steps with respect to enhancing 
actions under this Agreement” [2]. 

In September 2019, the UN Secretary-General called on all sectors of society to mobilize for a decade 
(2020-2030) of greater action to achieve the SDGs on three levels. The first level is global action to 
secure greater leadership, more resources and smarter solutions. The second level is local 
action embedding needed transitions in policies, budgets, institutions and regulatory frameworks of 
governments, cities and local authorities. The third level is people action, including all persons in 
society, to generate an unstoppable movement pushing for the required transformations. 

Within the 17 SDGs, there is SDG 13 Climate Action, the purpose of which is to adopt urgent 
measures to combat climate change and its effects. This SDG has several targets, including: target 
13.1) strengthen resilience and adaptive capacity to climate-related hazards and natural disasters in 
all countries; target 13.2) integrate climate change measures into national policies, strategies and 
planning; target 13.3) improve education, awareness-raising and human and institutional capacity on 
climate change mitigation, adaptation, impact reduction and early warning; target 13.a) implement the 
Green Climate Fund through its capitalization as soon as possible; and target 13.b) promote 
mechanisms for raising capacity for effective climate change-related planning and management in 
least developed countries and small island developing States, including focusing on women, youth, 
and local and marginalized communities [3]. 

Within goal 13.3 is the indicator 13.3.1 which measures the degree to which i) global citizenship 
education and ii) education for sustainable development are incorporated into a) national education 
policies, b) study plans, c) teacher training, and d) student evaluation. 

As indicated in the White Book on Environmental Education in Spain edited by the Ministry of 
Environment [4]: The University, as an institution oriented towards research, training for the world of 
work and the generation of critical awareness in all fields of knowledge, must play a prominent role in 
the development of environmental education and in the extension of environmental knowledge and 
values in the sphere of the personal, the social and the professional, and also states that the 
University must respond to the challenges posed by the current socio-environmental problem from a 
more global perspective. 

Globally, awareness of climate education as a key component in sustainable development is 
increasing [5]. As Reid [6] explains, "climate change education" is not simply "climate education". It is 
necessary to promote education in order to understand and face current and future climate challenges. 
Universities are very appropriate places wherein to create initiatives that promote behavior which is 
respectful of the planet and the climate. Universities, their workers and their students are called upon 
to act responsibly in all activities that may help mitigate climate change. 

In 2017 UNESCO published the document, “Education for the Sustainable Development Goals. 
Learning objectives”, in which it collects cognitive, socio-emotional and behavioural learning 
objectives, as well as topics suggested for the teaching of SDG 13 and examples of approaches and 
learning methods for said SDG [7]. 

In Spain, on May 19, 2020, at the proposal of the Ministry for the Ecological Transition and the 
Demographic Challenge, the Council of Ministers sent the first draft Law on Climate Change and 
Energy Transition to the General Courts. In this way, the parliamentary processing of the first 
legislative project for Spain to achieve carbon neutrality begins no later than 2050. This bill proposes 
that the Spanish educational system reinforce knowledge about this global challenge through activities 
and the training of technicians and professionals in low carbon and resilient economy. It is also 
proposed that universities review the treatment of climate change in the curricula where appropriate.  

At the Universitat Politècnica de València (UPV), BSc and MSc courses related to climate change are 
offered in the degree courses listed in Table 1.  However, given the cross-disciplinary nature of this 
theme, it would be advisable to review the curricula to determine whether their inclusion in other 
degree courses is necessary. 

In the process of teaching knowledge related to climate change, its mitigation and adaptation, it is 
necessary for students to develop skills and attitudes that make them more proactive in this matter. 
One of the objectives is to change habits in the long-term [8]. 
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Table 1. Subjects offered by the UPV related to climate change. 

Degree* Subjects (ECTS, Type) 

BSc Environmental Sciences Adaptation to climate change in ecosystems (4.5, E**) 

BSc Agricultural and Biological 
Engineering 

Effects of climate change on Mediterranean ecosystems (4.5, E) 

MSc in Agricultural Engineering Climate Change and Agriculture Economy 

MSc Forest Engineering Impacts and Responses of Forest Species to Climate Change (6, E) 
Adaptive Silviculture and Climate Change Mitigation (6, E) 

MSc Hydraulic Engineering and 
Environment 

Impact of climate change on water resources (3, E) 
Impact of climate change on river basin management (3, E) 

European MSc Plant Health in 
Sustainable Cropping Systems 

Adaptation to climate change in agroecosystems (4.5, E) 

*BSc: Bachelor of Science; MSc: Master of Science. **E: Elective. 

According to a study carried out by Leal Filho et al. [9] the teaching goals most addressed in the 
studied sample are related to: i) climate change, ii) sustainable cities and communities, and iii) quality 
education. However, depending on the continent and its characteristics and needs, the goals 
addressed might be different. Leal Filho et al. [9] pointed out that the first two goals are issues 
traditionally more easily integrated into the curricula of environmental sciences while the third goal is 
more easily integrated into the field of education and teaching programmes. 

On the other hand, universities themselves must actively address the challenges of climate change, 
not only by fostering research on climate change which aims to establish a detailed understanding of 
the effects of increasing carbon concentrations in the atmosphere and to translate these into their 
impact on environmental, ecological and social systems [10], but also to reduce the environmental 
impact of their campuses [11]. 

Universities should encourage both students and staff to engage with the challenges we face and 
promote research, develop solutions for climate change mitigation and adaptation, and take a leading 
role in public discourse [12]. 

The objective of this study is to demonstrate two activities carried out within the framework of our 
course on Meteorology intended to increase awareness of the problem of climate change, to promote 
awareness of the fact that we all need to do our bit to mitigate climate change, and to raise students’ 
awareness about the importance of understanding climate change and its effects, and how it might be 
mitigated through educational activities. 

2 METHODOLOGY 
The experience was carried out with students enrolled on Abiotic Environment in the second year of 
their Bachelor’s Degree in Environmental Sciences at the UPV for academic year 2020-2021. The total 
number of students enrolled in the subject was 38. 

Edaphology, Meteorology and Hydrology are taught for this subject. The teaching innovation described 
in this work was carried out in Meteorology classes. 

At the beginning of the course, a questionnaire [13] was carried out to determine general knowledge of 
the SDGs. Within the framework of the teaching of Meteorology, a questionnaire on remarkable data 
about climate change was carried out. The title of the questionnaire was “Sustainable Development 
Goal 13: Take urgent action to combat climate change and its effects”. This title required the students 
to link climate change to SDG 13. The questionnaire was prepared by UPV lecturers using information 
collected on the United Nations website and consisted of 10 questions (Box 1). Questions 1-7 and 10 
were dichotomous questions in the format 'Yes/No'; question 8 was an open response question, and 
question 9 was a rating-scale question (0-10) to gauge the degree of commitment the students have 
towards mitigating climate change in their future professional lives.  
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Box 1. Questionnaire to assess students' knowledge of relevant data in relation to climate change. 

Sustainable Development Goal 13: Take urgent action to combat climate change and its effects 
1. Did you know that 2019 was the second hottest year of all time and marked the end of the hottest decade 
(2010-2019) on record? 
2. Did you know that the levels of carbon dioxide (CO2) and other greenhouse gases in the atmosphere rose to 
record levels in 2019? 
3. Did you know that carbon dioxide levels were 18% higher from 2015 to 2019 than in the previous five years, 
according to the World Health Organization (WHO) Global Climate Report 2015-2019? 
4. Did you know that climate change is affecting all countries on all continents; that it is altering national 
economies and affecting lives; that meteorological systems are changing; that sea levels are rising and that 
meteorological phenomena/weather events are becoming more and more extreme? 
5. Did you know that for each degree that the temperature increases, the production of cereals decreases by 
approximately 5%? 
6. Are you worried about climate change? 
7. Do you think that each of us personally can do our bit to mitigate it? 
8. List one action you could take to mitigate climate change. 
9. Companies can be part of the solution by committing to the removal of carbon emissions from their operations 
and supply chains. They can do this in a number of ways: i) by improving their energy efficiency; ii) by reducing 
the carbon footprint of their products, services and processes; iii) by setting targets to reduce carbon emissions 
in line with the weather; iii) by increasing investment in product development and in innovative, inclusive, 
climate-smart and low-carbon services. 
If you are an entrepreneur in the future, indicate from 1 to 10 your degree of commitment to mitigating climate 
change. 
10. As an Environmental Sciences student, do you think you have enough arguments to explain why the 
adoption of a wide range of technological measures and changes in behaviour could limit the increase in the 
global average temperature to 2 degrees Celsius above pre-industrial levels? 

Subsequently and considering that Spain suffered from Storm Filomena between January 6 and 11, 
2021, and in order to work with the students on transversal competence "knowledge of contemporary 
problems" and SDG 13, an activity was prepared entitled “Is 'Filomena' one more effect of climate 
change?”.  The development of the activity consisted in first reading the information described in Box 2 
and then completing a questionnaire. 

Box 2. Development of the activity “Is 'Filomena' one more effect of climate change?” 

1. Read the didactic objectives of the Storm Filomena activity. These objectives were to: i) increase knowledge 
about the consequences of climate change, ii) alert students to ecological disasters (floods, hurricanes, droughts, 
earthquake impacts) caused by climate change, iii) recognize the importance of taking action and reducing 
greenhouse gas emissions, iv) make students aware of the environmental impact of many of our daily activities. 

2. Read a short introduction to SDG 13: “The goal of SDG 13 is to adopt urgent measures to combat climate 
change and its effects. The Paris Agreement, approved in 2015, aims to strengthen global response to the threat of 
climate change by keeping the increase in global temperature during this century well below 2 degrees Celsius 
compared to pre-industrial levels. The agreement also aims to strengthen the capacity of countries to deal with the 
effects of climate change through appropriate financial flows, a new technological framework and an improved 
capacity development framework. Urgent action is needed to address the climate emergency in order to save lives 
and livelihoods. To address the climate emergency, post-pandemic recovery plans must foster long-term systemic 
changes that change the trajectory of atmospheric CO2 levels”. 

3. Read target 13.3 of SDG 13: “To improve education, awareness and human and institutional capacity regarding 
the mitigation of climate change, adaptation to it, the reduction of its effects and early warning”. 

4. Read the document written by the journalist Rafael Cereceda at es.euronews.com “Yes, phenomena like 
Filomena are compatible with global warming, and they may be more frequent” (last update: 01/11/ 2021). 

5. Complete a questionnaire. 
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The questionnaire had 10 questions (Box 3); questions 1-3 and 8 were dichotomous questions in the 
format 'Yes/No', 4 and 10 were open response questions, and 5-7 were 'Yes/No' responses with the 
possibility of open responses. Question 9 was answered on a 5-point Likert scale ranging from 
‘Strongly Agree’ to ‘Strongly disagree’. 

Box 3. Questionnaire after reading information about Storm Filomena. 

1. Have you read or watched on TV, in the press or on the web information about the relationship of Storm 
Filomena to climate change? 
2. Do you know how the Filomena phenomenon was formed? 
3. Do you think you could explain it to other students who do not know how it was formed? 
4. If you answered no to the previous question, how could you improve your knowledge of Filomena? 
5. Do you know if other parts of the Mediterranean, apart from Malta, have also had unusually high temperatures? 
What countries do you know? 
6. Do you remember what the weather was like last winter? 
If the answer is affirmative, indicate how it was. 
7. Have you heard of the Signs of the Planet on Climate Change? 
If the answer is affirmative, indicate the ones you know. 
8. Did you know or had you heard about the Polar Vortex, before reading this document? 
9. After reading the news in this document: Do you think that the intense snowfalls and freezing temperatures 
caused by Storm Filomena in much of the Iberian Peninsula are one more example of extreme meteorological 
phenomena associated with the consequences of global warming?  
10. Indicate different social problems that climate change entails. 

3 RESULTS 
In the Abiotic Environment subject, students were given a questionnaire at the beginning of the 
course to determine their knowledge of the SDGs. The 38 enrolled students participated in this first 
test and they showed a very high knowledge of SDGs (data not shown).  

3.1 SDG 13 questionnaire 
The questionnaire titled “Sustainable Development Goal 13: Take urgent action to combat climate 
change and its effects” was answered by 89.5% of the students. Figure 1 shows the results of the 
dichotomous questions.  

When talking about climate change, changes in temperature records and in levels of CO2 in the 
atmosphere are considered. 67.6% of students indicated knowing that within the hottest decade 
since temperature records have been kept, 2019 was the hottest (question 1), and 79.4% indicated 
knowing that both levels of CO2 and other greenhouse gases had risen to record levels in 2019 
(question 2) (Figure 1). Since obtaining the results, we have reflected that it would have been more 
appropriate to ask more general questions, not so focused on 2019.  On the other hand, this 
questionnaire can help students become more aware of the issue of climate change. 

The State Meteorological Agency (AEMET), attached to the Spanish Ministry for the Ecological 
Transition and the Demographic Challenge, presented its first annual report on the state of the 
climate in Spain in 2019 with a clear conclusion: warming is not only not stopping but accelerating. 
The rise in temperature has been around 0.3ºC per decade since the 1960s. 2019 was very warm in 
Spain, with an average temperature of 15.9ºC, 0.8ºC above the annual mean value of the reference 
period 1981-2010. It was the sixth warmest year both since the series began in 1965 and this 
century. Eight of the ten warmest years since 1965 have occurred during this century and five of the 
six warmest years have occurred in this last decade. In 2019, three heatwaves were registered, of 
which the one that took place between June 26 and July 1 stands out due to its great intensity. 
During that time, 43ºC was exceeded in points in the northeast of the peninsula and numerous 
absolute records of maximum annual temperatures were broken. The interim report on the state of 
the global climate in 2020 is based on temperature data spanning from January to October, and the 
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final version will be published in March 2021. Therefore, it was not available when Meteorology was 
being taught. 

 
Figure 1. Results of the questionnaire related to SDG 13. 

A very high percentage (91.2%) is aware that climate change is a global problem with great 
consequences that affect the climate, economies and, therefore, people's lives (question 4). 

The answer to the question that connects rises in temperature with reductions in cereal production is 
interesting (question 5). It is true that the students have been able to answer no to this question 
because they do not know that for each degree that the temperature rises, the production of cereals 
decreases by approximately 5%.  Nonetheless, this can serve as a wake-up call for teachers to 
emphasize that when explaining climate change they should also address all the consequences it has 
and the importance of linking certain SDGs to others. In this case, it would be to link SDG 13 to SDG 2 
Zero hunger. 

From this survey we can extract that all students are concerned about climate change (question 6). In 
this regard, it would have been interesting to ask a question with a Likert scale to find out the degree 
of concern. 88.2% of the students reported that each individual can take actions to mitigate climate 
change (question 7).  However, it is necessary to continue carrying out awareness-raising activities 
because 5.9% do not believe so. 

In the aforementioned questionnaire, they were also given an open question in which they were asked 
to list activities that they could undertake to mitigate climate change (question 8). All the students 
answered except for two. We have translated the responses to images (virtual thinking) in Figure 2. 
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Figure 2. Actions reported by students to mitigate climate change 

Some of today's students will be tomorrow's entrepreneurs.  It is therefore essential to raise our 
students' awareness of the pivotal role that companies play in mitigating climate change. In the 
questionnaire, the students were told of various ways that companies have of mitigating climate 
change. After reading this information, students were asked to indicate, if they were an entrepreneur in 
the future, what would be their degree of commitment to taking action in mitigating climate change 
(question 9). The students had to give a value between 0 and 10 (Figure 3). 

 
Figure 3. Degree of commitment of students to the mitigation of climate change in their future professional life. 

It is important to get the students, especially those of Environmental Sciences, to reflect on the need to 
be adequately trained in environmental technologies and for environmental education. 61.8% of 
students reported that they lack arguments to explain why the adoption of a wide range of 
technological measures and changes in behavior could limit the rise in the global average temperature 
to 2ºC above pre-industrial levels (question 10). 
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3.2 Filomena questionnaire 
The second questionnaire that the students completed was related to the meteorological phenomenon 
Filomena and its relationship to climate change.  It was answered by 84.2% of the students. Figure 4 
shows the results obtained from the questionnaire related to the Filomena phenomenon. 

84.4% of the students had had information about the relationship of Storm Filomena to climate change 
before doing the activity (question 1) and 71.9% knew how the Filomena phenomenon was formed 
(question 2). 62.5% of students thought they could explain the phenomenon to other students 
(question 3).  

12.5% of the students knew that other parts of the Mediterranean have also had unusually high 
temperatures (question 5). They were also asked to indicate which other countries, apart from Malta, 
have also had unusually high temperatures. Three students answered, mentioning Italy, Greece, 
Turkey and Algeria. 75% of the students remembered what the weather was like last winter (question 
6). Those who responded affirmatively were asked to comment on what the winter of 2019 had been 
like. This question was answered by 24 students and many commented that it had been an 
excessively warm winter. According to information by AEMET, the winter of 2018-2019 (period 
between December 1, 2018 and February 28, 2019) had been warm on the whole, with an average 
temperature of 8.7 ºC, a value that is 0.8 ºC above of the average for this season (reference period 
1981-2010). It was the thirteenth warmest winter since 1965 and the third warmest since the beginning 
of the 21st century, behind the winters of 2015-2016 and 2000-2001. 

 
Figure 4. Results of the questionnaire related to the Filomena storm (questions 1-3, 5-8). 
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68.8% of the students had heard about the Signs of the Planet on Climate Change (question 7). These 
students were asked to indicate the signs they knew and these were their responses: thawing at the 
poles, less cold winters and warmer summers, sudden rises and falls in temperature, sea levels rising, 
high gas concentrations, snowmelt, storms, floods, extreme drought and fires, cold waves, heatwaves, 
catastrophic floods in Southeast Asia - especially longer-than-usual monsoons, melting of permafrost 
in Siberia, torrential rains, and species extinction. 

21.9% of the students had known about the Polar Vortex before reading Cereceda's document.  

In question 4 students were asked, “How could you improve your knowledge of Filomena?”.  31.3% of 
the students answered and their answers were: strengthening knowledge of meteorology and learning 
about these phenomena and their possible relationship to climate change on a global scale, searching 
for videos from different sources explaining the phenomenon and seeing how the storm progressed 
through the peninsula on an interactive map, and consulting and comparing different information on 
digital media while always critically contrasting accurate information on different websites.  

Question 9 was answered by all the students.  43.8% of the students strongly agreed with the 
sentence “intense snowfalls and freezing temperatures caused by Storm Filomena in much of the 
Iberian Peninsula are one more example of extreme meteorological phenomena associated with the 
consequences of global warming”; 37.5% agreed; 9.4% were undecided; 6.3% disagreed; and 3.1% 
strongly disagreed.  

Finally, students were asked to indicate different social problems that climate change brings about.  
Amongst these were: (i) effects on agriculture and farmers. Reduction of agricultural production. Crop 
loss due to extreme weather - frost, hailstorms, floods, etc. This can generate food insecurity leading 
to rises in prices; (ii) extinction of animal and marine species (loss of biodiversity); (iii) forest fires; (iv) it 
will also affect people's health. Serious consequences for public health: heatwaves and cold waves 
can put people with respiratory problems at risk. People with economic difficulties cannot adequately 
protect themselves from heatwaves or cold waves, risk losing their homes in floods and have health 
problems (respiratory, cancer, heart, etc.); (v) high risk of flooding in certain areas is a problem for the 
people who live there; (vi) abandonment of populated areas due to rises in sea levels.  In addition to 
causing problems of displacement for the population, problems will also arise in terms of the space 
remaining to accommodate the displaced population. Danger in coastal cities. Sea levels rising that 
will cause flooding on coasts. Coasts disappearing due to floods and rising sea levels; vi) poverty, 
hunger. Famine. More poverty to those without resources, depending on the climate. 

4 CONCLUSIONS 
It is of the essence that climate change education be promoted in university curricula. In order to foster 
a deeper understanding of climate change and promote the capacity to address its effects, it is 
important that Universities mobilize lecturers in the development of teaching and learning materials 
and resources.  

ACKNOWLEDGEMENTS 
This work has been sponsored by the UPV project PIME 20-21/224 “Moving towards Sustainable 
Development Goals at UPV: poliODS Project”. 

REFERENCES 
[1] Nature Editorial, “Get the sustainable development goals back on track,” Nature, vol. 557(7788), 

7-8, 2020.  

[2] UNFCCC, Paris Agreement: Decision 1/CP.17 - UNFCCC Document FCCC/CP/2015/L.9/Rev.1, 
12 December 2015. Retrieved from http://unfccc.int/resource/docs/2015/cop21/eng/l09r01.pdf 

[3] United Nations General Assembly, Resolution adopted by the General Assembly on 25 
September 2015. Transforming our world: the 2030 Agenda for Sustainable Development. 
Retrieved from https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E.  

[4] Commission on Environmental Education, Spanish environmental education guidebook. Ministry 
of Environment, Madrid, Spain, 1999. 

5160



[5] I.B. Franco, R. Tapia, and J. Tracey, “SDG 13 Climate Action”. In Actioning the Global Goals for 
Local Impact (I.B. Franco, T. Chatterji, E. Derbyshire, and J. Tracey, eds.), pp. 219-228, Springer, 
Singapore, 2020. 

[6] A. Reid, “Climate change education and research: Possibilities and potentials versus problems 
and perils,” Environ. Educ. Res., vol. 25, pp. 767-790, 2019. 

[7] M. Rieckmann, Education for Sustainable Development Goals: Learning Objectives. UNESCO 
Publishing: Paris, France, 2017. 

[8] L. Paas, Action for Climate empowerment. Guidelines for accelerating solutions through 
education, training and public awareness. UNESCO and UNFCCC, 2016. 

[9] W. Leal Filho, C. Shiel, A. Paço, M. Mifsud, L.V. Ávila, L.L. Brandli, P. Molthan-Hill, P. Pace, U.M. 
Azeiteiro, V. R. Vargas, and S. Caeiro, “Sustainable Development Goals and sustainability 
teaching at universities: Falling behind or getting ahead of the pack?,” J. Clean. Prod., vol. 232, 
pp. 285-294, 2019. 

[10] W. Leal Filho, E.A. Morgan, E.S. Godoy, U.M. Azeiteiro, P. Bacelar-Nicolau, L.V. Ávila, C. Mac-
Lean, and J. Hugé, “Implementing climate change research at universities: Barriers, potential and 
actions,” J. Clean. Prod., vol. 170, pp. 269-277, 2018. 

[11] A.R. Amaral, E. Rodrigues, A.R. Gaspar, and Á. Gomes, “A review of empirical data of 
sustainability initiatives in university campus operations,” J. Clean. Prod., vol. 250, p. 119558, 
2020. 

[12] P. Molthan-Hill, N. Worsfold, G.J. Nagy, W. Leal Filho, and M. Mifsud, “Climate change education 
for universities: A conceptual framework from an international study,” J. Clean. Prod., vol. 226, pp. 
1092-1101, 2019. 

[13] M. Leiva-Brondo, A. Atarés, A.M. Pérez-de-Castro, and C. Lull,  “Preliminary assessment of 
sustainable development goals by freshmen students of a life science degree,” in 15th 
International Technology, Education and Development Conference, 2021. INTED 2021, pp. 3394 
– 3400, 2021. 

5161



MOTIVATIONS AND EXPECTATIONS OF THE ADULT LEARNERS 
OF TATAR LANGUAGE IN MOSCOW 

S. Moskvitcheva1, L. Safina2 
1Peoples' Friendship University of Russia (RUDN University) (RUSSIAN FEDERATION) 

2Automobile and Road State University (MADI) (RUSSIAN FEDERATION) 

Abstract 
This interdisciplinary study presents the results of an analysis of factors affecting the success/failure of 
learning a minority language in adult courses. We consider the correlations between the types of 
language learning motivation and the types of students’ expectations from both the language learning 
process itself and the desired results. The focus of the research was the question: why, given a high 
internal motivation to learn the language and a high positive assessment of the Tatar language, the 
number of students who successfully completed the course is relatively small. Adult students of fee-
based Tatar language courses in Moscow were selected as a focus group. The study was conducted 
in 2017-2021 and carried out from a social perspective. 

The research methodology was based on a questionnaire (60 units) and 20 mini-interviews with the 
view to finding out the motivation of students to learn the Tatar language and the trigger that made 
them sign up for a language course. The analysis of the results showed a high level of internal 
motivation with a predominance of the subtype “trauma therapy of language absence”; in external 
motivation, integrative subtypes predominate. Next, at the second stage of the study (in 2020-2021) 
we used a questionnaire and the method of semantic differential on eleven scales (25 respondents), 
thus, obtained the types of representation of the Tatar language among students. The results show 
that the Tatar language is significantly ahead of Russian in terms of factors of evaluation, inferior in 
terms of potency, and comparable in terms of activity. Further, in a series of mini-interviews (25), held 
in the form of personal conversations during breaks between classes, we identified the main types of 
expectations from the Tatar language courses and the desired results. 

The statistics of course attendance since 2001 is approximately the following: 40% study regularly 
(group “regular” GR), 40% leave and return, sometimes after several years and more than once (group 
“hesitant” GH). 20% drop out of courses. In GR, students with the instrumental type of external 
motivation are most successful in mastering the language. There, we distinguish a subgroup with also 
an external, but integrative type of motivation – as a rule, they are elderly people who attend courses 
for the purpose of communication, but not learning the language. Most GH students have internal 
implicit (various compensatory therapies for lack of language) and implicit (conditionally called “return” 
to the roots) types of motivation. GH often quits learning the language but comes back again. Our data 
analysis on the problem of expectations from language courses shows that respondents like to speak 
Tatar, but do not like reading and rarely like writing. This correlates with their ideas about the Tatar 
language as the language of “home, family, village, childhood, nature”, which is generally typical for 
many languages in a minority situation. The problem of language learning is not being ready for the 
fact that the Tatar language is difficult and requires efforts to master its structures. 

Keywords: Plurilingual didactics, courses for adults, minority languages, Tatar language, language 
learning motivation. 

1 INTRODUCTION  
The study and teaching of a minority language is a special case that has a number of significant 
didactic, psychological and sociolinguistic, differences from the situation of studying a majoritarian 
language, especially if it is a world level majoritarian language. As a rule, the study of the latter is 
accessible, well organized at different levels of the public and private education system, and the 
motivation and expectations of students are pragmatic and are often associated with the development 
of competencies and the formation of skills to be used in certain real-life communication situations. It is 
no coincidence that in recent decades such a direction in the methodology of teaching foreign 
languages as a language for special purposes has been actively developing. 
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Learning a language in a minority situation has a different nature, rarely pursues pragmatic and 
instrumental goals, and almost never – goals of professional growth. motivation for studying it, as a 
rule, is determined by the inner intentions of the personality, and expectations from the learning 
process are often not reflected by the students themselves, do not have a clear formulation or specific 
goals. All this leads to the fact that the methodology of teaching a minority language is a completely 
special area of linguodidactics, characterized by a special type of lesson plan, selection of material, 
including lexical and grammatical, and also special principles for choosing priority communicative 
situations. The development of a didactically and methodologically competent language course in a 
minority situation, corresponding to the needs and expectations of students, requires an analysis of 
students’ motivation to learn a minority language and an analysis of expectations from language 
lessons. Such research will allow avoiding many mistakes of both psychological and methodological 
nature. We emphasize that the types of motivation and expectations of students learning a minority 
language can vary significantly depending on a number of sociolinguistic parameters of the language, 
such as the presence and type of the literary language, the degree of idiom standardization, 
representations and attitudes of native speakers, and a number of others.  All this makes each 
situation unique. Alternatively, the development of standard recommendations and uniform portfolios 
for languages in a minority situation is problematic. This article proposes to consider the correlation 
between types of motivation, expectations from language courses and the success / failure of 
language learning on the example of Tatar language courses in Moscow. 

The Tatar language belongs to the Turkic group of the Altai language family. Demographically and 
functionally, it is one of the strongest languages of the Russian Federation with the number of 
speakers of about 4.5 million people. The Tatar language is, along with Russian, a state language in 
the Republic of Tatarstan, where it cannot be defined as a minority one. However, in Moscow, under 
conditions of internal migration, this language belongs to the type of languages in a minority situation. 
In Moscow, the Tatars are the third largest ethnic group and make up 1.38% of the population of the 
Russian capital (about 150 thousand people). 

2 METHODOLOGY 
In this section, we will present the context of this study, the stages of its empirical part and the 
theoretical tools for interpreting the obtained empirical data. 

2.1 Research context 
There are plenty of commercial Tatar language courses in Moscow: courses at the Tatar Cultural 
Center in Moscow, courses at mosques, there is also a state budgetary comprehensive school № 
1186 named after M. Jalil, where the Tatar language is taught as a subject. The empirical part of this 
study was carried out at “Umarta” courses of the Tatar language for children and adults set in a 
number of libraries in Moscow, including the Nekrasov library and the Russian State Library. “Umarta” 
courses were created in 2001, the annual number of students varies from 100 to 150 people on 
average. The average age is from 3 to 80 years old and above.  The overwhelming majority come to 
the courses either without knowledge or with minimal knowledge of the Tatar language. The courses 
are attended by representatives of various ethnic groups, but the majority (on average 80% annually) 
are ethnic Tatars. 

The table below provides statistics on the number, sex and age of course students over the past four 
years. 

Table 1. Number, gender and age of students enrolled in courses 2018 – 2021. 

Year Number of students Age in % of the total 
 Total F M 18 – 35 years old 36 – 60 years old 60 + years old 

2018 142 68 74 33% 55% 12% 

2019 122 70 52 27% 63% 10% 

2020 116 52 64 34% 58% 8% 

2021 72 31 41 32% 54% 14% 
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Learning stability statistics since 2001 are roughly the following: 40% study steadily (the “stable” 
group), 40% leave and return, sometimes several times over the course of many years (the “hesitant” 
group), and about 20% drop out for good. 

2.2 The empirical part of the study 
The empirical part of the study was carried out in two stages, each of which included a questionnaire 
and a series of research interviews. The first stage took place in 2018, its purpose was to collect data 
to analyze the types of motivation and trigger events for learning the Tatar language. The students 
were given sociolinguistic questionnaires containing a socio-demographic block of questions, a block 
of questions on the possession of various linguistic competencies, and a block of questions aimed at 
identifying the parameters of the social image (representations) of the Tatar language and attitudes to 
it, primarily language loyalty. Since the Tatar language has an old written tradition and a prestigious 
literary form, but at the same time consists of a number of dialects, the loyalty to which is high on the 
part of their speakers, the questionnaire included questions that took into account these parameters of 
the linguistic situation. In total, 60 correctly completed questionnaires were received. Their analysis 
allowed us to get a general picture of representations and the students attitudes towards the Tatar 
language. Further, we took 20 oral mini-interviews and we also received 30 free-form mini-essays on 
the topic “Why I am studying the Tatar language and what was the reason to go to the Tatar language 
courses”. The mini-interviews and essay texts compiled a text corpus to study the motivation of 
language learning. Corpus analysis occurred in two stages: statistical analysis using the Sketch 
Engine program and qualitative analysis based primarily on the methods of discourse psychology and 
a number of discourse analysis techniques [1]. As a result of the analysis, using the Tatar language as 
an example, we identified and structured the types of motivation for learning languages in a minority 
situation. 

The second stage of the study, conducted in 2020 – 2021, aimed at finding out why, with high loyalty 
rates, with high motivation with a predominance of internal motivation, the percentage of those who 
have learned the Tatar language remains low throughout the courses lifetime. According to the 
preliminary hypothesis, the problem was specifically formulated by the individual learning goals. We 
used two types of questionnaires: the semantic differential method and interviews. The high level of 
positive symbolic loyalty of the affective type was once again confirmed by the method of semantic 
differential assessment of the Russian and Tatar languages on 11 scales. The study involved 25 
people. Further, in personal conversations with course participants during the breaks between classes, 
the main types of expectations from the courses, goals and desired learning outcomes were clarified. 
Twenty-five people took part in the conversations.  

2.3 Theoretical foundations of the research 
Our attention was drawn to the problem of motivation for learning a minority language by the study by 
I. Duguine La motivation d’apprendre le basque chez les adultes francophones [2]. From a number of 
existing theories of motivation, the most consistent with the goals and objectives of our research, as 
we see it, are the works by E.L. Deci and R. Ryan [3], A.N. Leontiev [4,5] and D.A. Leontiev [6, 7]. The 
research methodology, theoretical and conceptual research tools for studying the motivation of 
learning the Tatar language, and the resulting structure and types of motivation are described in detail 
in our article The Motivation to Learn Tartar Amid Moscow's Internal Diaspora [8]. Here we will dwell 
only on the most significant provisions of the theoretical research apparatus. The works by E.L. Deci 
and R. Ryan proved to be valuable because they allowed us to classify the motives of language 
learning in terms of three key human needs: the need for Autonomy (to act in accordance with their 
interests and values), the need for Competence (to respond effectively to the demands of the 
environment) and the need for Relatedness (making contacts with a socially close environment). 
Figure 1 schematically presents the theoretical provisions of the above authors in relation to situations 
of learning a minority language [8]. This figure was made by us and was first published in our article 
[8]. 
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Figure 1. Hierarchical model of needs in connection with the motivation of language learning 

 in a minority situation, taking into account environmental factors. 

The works by A.N. Leontiev and D.A. Leontiev develop a dynamic model of needs and related 
motivations, which allows one to approach the understanding of psychological mechanisms, 
compliance / non-compliance with reality and expectations among courses students studying the Tatar 
language, and also approach the problem of sufficiently high rates of unsuccessful language 
acquisition.  

The concept of A.N. Leontiev includes three key theoretical concepts: needs, motivations and goals 
of the individual. A need in its purest form is an internal negative state, absence or lack of something. 
As such, it is not available in direct observation, but it can be reached through the observed actions 
performed by the individual and through the analysis of interview texts. The need gives rise to 
undirected search activity, which ends when the need finds its object, that is, the need is objectified. 
The objectified need becomes a motive.  In one motive, several needs can be combined (objectified), 
which makes the meaning of the motive complex. The motive starts the activity, which, in turn, is 
directed by the goal and becomes purposeful.  The goal of the activity is set by the subject and is 
connected with the general context of his life. The motive of activity and the goal of activity are 
concepts that are close, but not identical. The motive answers the question Why am I doing this? And 
the goal – What do I want to achieve? That is, the motive is directed towards the personality, inward, 
and the goal outward, toward the result. By identifying and describing specific actions, the approach of 
A.N. Leontiev allows us to find the motives and classify the needs behind them. The introduction of the 
concept of purpose into the model allows us to identify and describe the directions of activity for the 
study of language, as well as to link the context, motives, needs and results.  

If in developing a typology of needs and motivation for learning a minority language the basic concepts 
are need and motive, then in analyzing the expectations and factors of successful language 
acquisition, the goal turns out to be the key theoretical concept. The goal not only sets the vector of 
activity, it allows you to clearly understand and formulate specific expected results. The analysis of our 
material leads to the conclusion that a number of course students, with a clearly expressed motivation 
to learn a language, often do not have specific learning goals, which makes their activity amorphous 
and multidirectional and, as a result, ineffective. This is one of the main reasons for the failure of 
language acquisition. Understanding these processes requires a study of the goals of language 
learning, and the correlation of goal types with types of motivation and a number of demostatistical 
indicators, primarily with the age of students. At the same time, it should be noted that the purpose of 
attending courses is not always to learn the language. Next, let’s move on to some of the research 
results. 
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3 RESULTS 
This section presents the results of the study concerning the assessment of the language by the 
course students, the main types of motivation for learning the Tatar language, the correlation between 
the types of motivation, goals and the success / failure of language acquisition, and the students’ 
expectations from the process of language learning and the difficulties they face. 

3.1 Parameters of symbolic loyalty: assessment of the Tatar language by 
respondents 

Since the study was conducted among students of commercial Tatar language courses for adults, it 
was logical to assume that the parameters of symbolic loyalty to the Tatar language should be high: 
the language is studied voluntarily in their leisure time free from work. The high level of loyalty to the 
Tatar language was confirmed by the questionnaire survey at the first stage of the study. At the 
second stage, in addition to the sociolinguistic questionnaire, the semantic differential method was 
used, which, in contrast to the questionnaire questions, makes it possible to identify differences in the 
assessment between the Russian and Tatar languages in an indirect form. In this article, we present 
preliminary results of the application of this method, since only two groups of students were examined 
(25 respondents). We received only 18 correctly completed questionnaires, on the basis of which it 
was possible to make calculations. Nevertheless, we believe that this method has good potential, and 
its results will be interesting for understanding the situation. 

The respondents were asked to rate the Russian, English and Tatar languages on 10 scales, indicated 
by adjectives-antonyms: simple / complex, ugly / beautiful, non-melodic / melodic, slow / fast, 
incomprehensible / understandable, passive / active, unpopular / popular, boring / interesting, quiet / 
loud, voiceless / sonorous. Further, in compliance with all the technical procedures provided for by the 
method, we made calculations, the results of which are shown in Figure 2. The vertical line shows the 
evaluation values from 0 (the lowest score) to 6 (the highest score), the horizontal line shows the 
comparison scales. This article provides data only for the Tatar and Russian languages. 

 
Figure 2. Assessment of the Tatar and Russian languages by the method of semantic differential. 

The figure shows that the scores for the two languages are very close. The Russian language is rated 
higher in fact only in terms of popularity. On the whole, this result is not surprising, considering that we 
were dealing with a very specific type of respondents with a deliberately high symbolic affective loyalty 
to the Tatar language. Here, first and foremost, it is worth paying attention to the high indicators of the 
Russian language and emphasizing that they speak of the respondents’ openness to general cultural 
values and their lack of narrowly national views.  
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3.2 Assessment and attitude of respondents to mastering various 
competencies of the Tatar language 

In the questionnaire, the respondents were asked to answer the questions whether they like to study 
the Tatar language, speak the Tatar language, read and write in it. The results, although they can also 
be considered as preliminary, since students of two groups (only 25 people) have taken part in the 
survey so far, they are quite interesting from the point of view of representing the structure of 
competencies of the Tatar language. Let us add that the relatively small number of completed 
questionnaires is compensated by long-term observations of course teachers who confirm these 
trends. 

Table 2. Assessment of various language competencies by students in Tatar language courses. 

Question Really like Rather like Do not like Really do 
not like 

Hesitate to 
answer 

Do you like learning the Tatar language? 60% 40% - - - 

Do you like speaking Tatar? 50% 40% 10% - - 

Do you like reading in Tatar? - 90% 10% - - 

Do you like writing in Tatar? - 90% 10% - - 

The table shows that students like the process of language learning itself, they like speaking the 
language, but the competencies associated with written instrumental loyalty [9] are assessed below. 
This situation is generally typical for the proficiency and study of minority languages: native speakers 
have a higher instrumental loyalty to speaking than writing or reading. Another observation is 
connected with this assessment: course students often want to speak immediately, without spending 
much effort on learning the language. Let’s move on to a short discussion of this problem. 

3.3 Expectations of the Tatar language courses students 
The main expectations of the students of the Tatar language courses are associated with the desire to 
quickly and effortlessly learn to speak the language. The ability to read and write is not perceived as 
significant by the majority. Most of them may need the language, for instrumental purposes, as a 
means of communication with elderly relatives who have remained in the historical homeland of the 
respondents or with relatives of a spouse. Gaining access to the literary wealth of the Tatar language 
is rarely seen as the goal of taking the course.  

Most learners are not prepared for the difficulties of language acquisition. The Tatar language is an 
agglutinative language, genetically unrelated to Russian, with a very different structure from the latter. 
Tatar grammar is difficult in itself and for Russian speakers in particular. But, if, when studying a 
foreign language (English, French, Spanish, Chinese, etc.), students have an understanding of the 
need to study various levels of the structure of the language, primarily grammar, and there is a 
psychological readiness for difficulties, then when studying ‘native’ Tatar ethnic Tatars (namely, they 
make up the majority of course students) are not so willing. It seems that the Tatar language is easy to 
learn, there is no need for a special study of grammar, there is no need for labor-intensive exercises, 
there is no desire to read complex texts and books on home reading. This is one of the reasons for the 
failure in mastering the language. 

3.4 Motives and goals of learning the Tatar language 
The typology of needs and motives for studying the Tatar language at courses in Moscow, as 
mentioned above, is described in detail in [8]. Here we will restrict ourselves to only the most general 
results of the study and give a list of the needs and motives of language learning.  

Based on the theoretical provisions summarized above and on the analysis of materials from 
questionnaires and interviews, it is necessary to distinguish between existential, contextual and 
situational needs in a minority language. Existential needs can be expressed in both conscious and 
implicit forms of motivation. This type of needs, as a rule, correlates with the statements of the 
respondents of the following type: “The desire to learn the language has always been present (since 
childhood, long ago)”. Often this type of need is accompanied by the presence of frustration from the 
lack of language. These are the deepest needs of the individual, connected both with the search for 
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oneself and one’s place in the world and society. However, for all their importance for the 
psychological and social well-being of an individual, as a rule, these needs do not lead to the setting of 
specific pragmatic goals for language learning.  

Situational needs, on the contrary, belong to the highest level and are associated with solving specific 
problems and are close to the trigger of language learning. An example is the statements such as “I 
wanted to congratulate my colleague on the holiday in his language”, “I wanted to translate the song I 
liked”. This type of motivation also, as a rule, does not imply and does not lead to the setting of 
intelligible goals for learning a language, and students with this type of motivation are afraid of 
grammatical and lexical difficulties and stop learning more often than others. 

Successful language acquisition is mainly associated with external types of motivation and with the 
needs for competence and social proximity, that is, with the needs of the contextual level. It is this type 
of needs that leads to the delivery of clear goals and directed conscious activity in language learning. 
These needs are pragmatic, and the more specific and clear the task, the more it is related to the need 
for competence (in the terminology of E.L. Deci and R. Ryan [3]), the more chances of success there 
are in language learning. Needs of this type are expressed in motives such as ‘establishing relations 
with a partner’, ‘relations with relatives’, ‘full participation in the cultural life of the community’, less 
often ‘education and self-education’, and ‘instrumental needs of communication with representatives of 
the Turkic-speaking world’. Figure 3 shows the structure of motives for learning a minority language in 
relation to needs.  

The Figure is made by the authors. First published in [8]. 

 
Figure 3. Types of motivation for learning a language in a minority situation (Tatar language in Moscow). 

3.5 Correlation of motives and the possibility of formulating a specific goal 
and the success of mastering the Tatar language 

Not all of the motives shown in Figure 3 make it possible to understand, formulate and set goals for 
learning a language, if they mean the acquisition of skills and competencies (speaking, reading, 
listening, writing). In fact, the entire block of motives associated with the internal type of motivation, as 
a rule, does not lead to specific results of language acquisition. These motives are mainly associated 
with existential problems and the needs of the individual. Thus, the motive ‘therapy of the language 
status’ allows one to get out of the situation of minority and minorizing of the culture, which the 
respondent considers his own.  Often, with internal motivation, the goal of learning is the learning 
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process itself, and not its result (the motive ‘pleasure from the process of learning a language’). 
Nevertheless, groups of people with this type of motivation more often than others turn out to be the 
most stable in terms of the duration of language learning: these are people of the older generation who 
have been attending courses for years, do not miss classes, but the results of mastering language 
competencies remain low. This is one of the components of the Stable group.  If this type of motivation 
correlates with the average age cohort, which includes working people, then it is they who make up 
the very 40% (the “hesitant” group) who start and stop learning a language several times, leave and 
return again. 

Students with a contextual type of external motivation and a specific goal of learning the language 
successfully and relatively quickly pick up the language. Usually, this is the assimilation of a certain 
linguistic minimum for use in specific communication situations. Often this is an exchange of several 
remarks on everyday topics with relatives, a conversation with a marriage partner, helping children 
with homework in the Tatar language, etc. The external integrative and instrumental type of motivation 
allows organizing purposeful activity, which is difficult with internal types of motivation, although the 
latter are much more significant in the structure of the personality. The external type of motivation and 
the need for competence (an adequate response to the needs of society) also allows us to measure 
the nature of difficulties and correlate expectations with real situations, which leads to the acquisition 
of the language, albeit to a minimum, but in the required volume.  It should be emphasized that this 
type of motivation and set goals correlates, as a rule, with the presence of a circle of contacts and 
communicative situations in the Tatar language. 

4 CONCLUSIONS 
The study of the factors of success / failure of mastering the Tatar language in courses for adult 
students in Moscow allowed us to draw the following conclusions: 

1 Course attendees consistently demonstrate high levels of symbolic loyalty. Despite this, the 
percentage of those who successfully mastered the language is relatively low. 

2 In assessing instrumental types of loyalty, speaking skills loyalty prevails. Reading and writing 
competencies are rated, although positive, but lower. 

3 Considering the Tatar language ‘native’, students do not expect and underestimate the 
complexity of the structure of the Tatar language, which leads to difficulties and frequent refuses 
to spend efforts on mastering its grammar and vocabulary. 

4 The success of language acquisition correlates with the types of language needs and motivation 
for learning it. Existential types of needs and internal motivation, as a rule, do not lead to 
successful language acquisition, since they do not allow setting specific learning goals. 
Students with this type of needs and motivation answer the question “Why am I learning the 
Tatar language”, but not the question “What exactly do I want to achieve”. At the same time, this 
is the most stable group of students. 

5 Students with competency needs and external types of motivation successfully and relatively 
quickly learn the language. This group of students, as a rule, has specific goals, is clearly aware 
of the minimum knowledge they need for successful communication in certain communicative 
situations. 

6 Minority language training programs for language courses cannot comply with programs for 
broad communication languages, since the needs, motives and goals of minority language 
learners are specific. The selection of the lexical minimum, communicative situations, the type 
of presentation of grammatical material should be made having analyzed the factors above. 
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Abstract 
Development of an effective automated knowledge control system is necessarily connected with 
implementation of software module for grading of the control test answers, which are freely formulated 
in natural language. Previously, we presented an experimental prototype of such a system and 
conducted an experiment in which short answers of basic types received from students were 
processed by pragmatically oriented question-answer text processing algorithm in order to evaluate its 
output and algorithm flaws. Based on these experimental results, problematic situations in algorithm 
functioning were identified and ways of their solution were applied. In general, the obtained results 
show that chosen pragmatically oriented approach allows to solve the answer grading problem for 
basic questions involving explanation of typed or compound relations. However, there are questions 
with answer of more complex type, which require to describe several typed or compound relations 
around question object. These are questions of “Definition” and “Description” types, an experimental 
prototype for automatic answer grading on them is developed and presented in this paper. We discuss 
application of the same pragmatically oriented approach to this problem, which involve, as the main 
idea, segmentation of complex question-answer texts into basic parts containing already covered 
answer structure variants. An experiment on implemented automatic answer grading prototype was 
also conducted, which involved authentic knowledge control in university, students’ answers were 
processed by algorithm, results and conclusions are also presented in this paper. 

Keywords: Natural language processing, automatic answer grading, e-Assessment, automated 
assessment. 

1 INTRODUCTION 
At present, there is growing trend of large-scale and massive transition to distance learning and 
remote educational process management in the field of e-Learning, which changes emphasis of 
functional responsibility in the three-agent “student – teacher – information technology” education 
model [1]. Practically the third agent, initially considered as a servicing resource, acquires a 
qualitatively higher status, largely performing functions of the second agent – the teacher. Therefore, 
there is a need to develop and incorporate into the e-Learning systems a module of permanent 
intellectual analysis of student's learning quality addressing the issue of effective feedback. The task 
of development of intelligent software tools for analyzing and evaluating the student's free natural 
language answers become highly demanded, because it can significantly improve the quality of 
knowledge level evaluation, the quality of subject mastering. 

Earlier, we made an implementation of natural language answer processing algorithm for cases when 
the answer has a relatively simple structure that reveals one typed or composite relation (in terms of 
semantic analysis). Main methodological principles of implementation were proposed, an experimental 
prototype of the algorithm was developed and evaluated. The results obtained are presented in paper 
[2]. In addition, a prototype of knowledge control system was developed, using it the answers of 
university students were obtained in authentic knowledge control. On the basis of received answers, 
the algorithm was verified using experiment method, cases of incorrect functioning were identified, and 
direction of its further development was determined. In addition, the hypothesis was confirmed about 
possibility of an effective algorithm implementation based on the principles of pragmatically-oriented 
approach. These results are presented in paper [3]. 

However, some questions, in particular, questions like “What is X”, "Define X" or "Describe X", where 
X is some concept from an academic discipline, suggest a more complex, composite answer that 
includes disclosure of some set of relations, analysis of which is not available in current 
implementation of the prototype. In this paper we present further development of an existing prototype 
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based on pragmatically-oriented approach. In particular, it will be shown that analysis of this kind of 
answers can be reduced to recursive analysis of its individual parts by already implemented semantic 
methods for typed and composite relations, provided that the problem of syntactic-semantic 
segmentation of texts is solved. 

2 RESEARCH METHODOLOGY 

2.1 Problem definition 
The main methodological principle of the approach used to build the prototype is the assertion that the 
question asked limits the context of the answer in a natural way, both in terms of answer variety and 
structure. The pragmatically-oriented approach, presented in [4] is based on the following principles: 

• Natural limitation of the answer and corresponding tokens values' space for a given question in 
test-learning situation (principle of answer values determinism). 

• Natural limitation of the answer structure types for a given question, which are described in 
terms of special deep grammars called individual conceptual grammars (ICG) (principle of 
answer structure determinism). 

• Ability to control the answer assessment accuracy due to the extensibility and modifiability of 
ICG as the basis of a pragmatically-oriented assessment algorithm (principle of ICG openness). 

• Possibility of the evaluation algorithm scope narrowing, which is done through comparison of 
the student’s answer with a pre-prepared answer model (principle of answer expectation). 

The basic concepts in this theoretical model are “Conceptule” and “Individual conceptual grammar”. 
The conceptule expresses the specific typed semantic and grammatical role of lexemes or their parts 
in the answer, indicating the corresponding natural language grammatical features. An ICG is a 
conceptule combination scheme corresponding to correct expected answer meaning in accordance 
with its semantic class. 

The hypothesis that construction of an effective pragmatically-oriented algorithm for natural language 
answer grading is possible was verified during experimental research for questions expecting simple 
and complex relations in [3]. In current research we will use the same approach which consist in 
conducting of an authentic thematic e-Assessment in university and processing of the received 
answers with developed prototype. 

To provide processing of complex answers to questions of "Description" and "Definition" types, we 
propose a method consisting in recursive application of already implemented semantic analysis 
software modules, since the answers to such questions involve disclosure of a certain set of typed and 
composite relations associated with the main question concept. The main problem here is text 
segmentation, that is, its division into segments that fully correspond to a particular relation and to 
which simple formulas are applicable. Such text segmentation can also be performed using 
pragmatically-oriented approach in accordance with segmentation method proposed in [4]. 

In natural language, minimum semantic construction is a sentence, but it can include separate 
semantic parts, i.e., can be a compound structure. Therefore, not only syntactic, but also semantic 
approach to segmentation is needed. When implementing semantic segmentation, questions arise 
about highlighting the context within which the answer text should be analyzed for semantic 
correctness, as well as highlighting just such segments to which simple ICG formulas can be applied. 
However, the outlined principles of answer expectation and context determinism (for structure and 
values) allow us to solve this problem, since it is possible to preset the main question concept around 
which the answer context is built, and also to determine the recursive ICG structure to which the 
answer should comply. 

The new segment is determined by the following criteria: 

1 Syntactic, superficial feature. It can be called as a syntactic marker for a possible segment 
boundary. It is indicated in the text explicitly: by a sign (punctuation) or by a specific functional 
lexeme (like "which", "what", "such that", etc.). 

2 Semantic, in-depth feature. It defines a segment boundary meaningfully and is represented by a 
lexeme that reflects a new relation, both between the main question concept and other concept 
(linear structure), and mutually between other concepts (hierarchical structure). 
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The process of segment selection with text canonization and analysis of segment compliance to 
simple formulas continues recursively until the end of answer text. 

2.2 Related works 
In order to gain knowledge and to compare our answer processing approach, we analyzed a number 
of key review articles and developed systems in the domain of natural language answer processing. 

The authors of paper [5] present the analysis of free answer grading systems, dividing the considered 
systems into three classes: systems based on mask templates; systems based the “bag of words” 
model; systems that take into account semantic or grammatical role of words. 

Systems based on mask templates are characterized by the fact that the reference answers are set 
with some logical template language and describe the options for answer structure. The authors 
highlight some burden on the knowledge control author as the main problem of such systems, which 
incidentally leads to desire of reducing the template variety, which reduces assessment accuracy. 

Systems based on the “bag of words” model mainly use statistical analysis methods and search for n-
grams in the answer text. The authors refer to such systems as using vector models for answer 
representation and machine learning methods. One of advantages of such systems is relative 
simplicity of questionnaire preparation. However, in case of questions that require a specific answer 
structure, such systems are not suitable. 

Systems that take into account semantic or grammatical role of words in a sentence and their relations 
combine the ideas of two other system classes, since they adapt both structural approach and 
flexibility of answer modeling. Our approach to automatic answer processing can be classified as such 
type of knowledge control system. However, these systems, according to the study, inherit the 
problems of other system classes. The authors cite some problems of automating the transformation 
of complex structured answer information into a more unified and simpler form, which is the exact 
problem of segmentation we are trying to solve in this research. 

The author of [6] proposes metaregular expressions to reflect variety of the answer structure. In this 
paper he provides an algorithm of answers grading for the “Definition” type questions and a method for 
automated generation of metaregular expressions for correct answers. Results of the developed 
prototype evaluation shows that this approach is quite effectively process the “Definition” type question 
answers for a given specific domain area. The metaregular expressions language introduced by the 
author extends the language of ordinary regular expressions mainly by adding special metacharacters, 
which can be replaced by other metaregular expressions, that is, it specifies the possibility of recursive 
processing of text segments. Punctuation marks and lexemes such as "this", "which", "if" are assigned 
to a separate category, which serve as support points for dividing the text of a given answer into 
segments corresponding to metacharacters. 

The paper [7] considers the development of a software system capable of passing the 2015 English 
Entrance Exams task. The system is given a text and a set of related multiple-choice questions, to 
which it must answer using text analysis. This problem is the opposite of the one proposed in our 
research, however, there is an interesting approach to semantic text segmentation proposed by the 
authors. Segmentation is implemented in two stages: dividing the text into paragraphs (superficial 
stage) and comparing the question text with the text of each paragraph using C99 algorithm to find the 
paragraph to which the question belongs. Then, to select the correct answer, the system compares 
each answer option with the selected paragraph using a trained SVMRank machine. Thus, the 
semantic paragraph segmentation occurs to identify the correct answer, but this approach requires 
training a machine learning model. 

The authors of paper [8] present a system that uses Geometric Average Normalized-Longest Common 
Subsequence (GAN-LCS) metric to evaluate answers based on their distance to the reference answer. 
The paper describes approaches to the automatic generation of reference answers based on 
Maximum Marginal Relevance (MMR) method, which facilitates filling out the answer model. The 
system uses a texts corpus with questions and answers from students to generate reference answers, 
and therefore has difficulties in its application to automated knowledge control in new, modern 
academic disciplines for which such corpuses are absent. However, it is devoid of text segmentation 
problem, since the answer evaluation occurs exclusively within checking the sentence similarity 
between student's answer text and reference answers. 
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The paper [9] presents an approach to automatic knowledge control based on domain ontology. The 
algorithm performs text segmentation, identification of keywords and comparison of the resulting word 
set with the keywords of reference answer using TF-IDF statistical method. In this case, semantic 
analysis is reduced to statistics, however, the segmentation algorithm used by authors is based on 
linguistic features of the Chinese language, for which the developed system is supposed to be used, 
therefore we cannot consider it as a universal semantic approach. 

3 PROTOTYPE DEVELOPMENT 
Based on the theoretical model, a software prototype was developed using Python programming 
language and Django web framework for graphical user interface. It is described in more detail in [2]. 
Further development of the prototype within the framework of this research included our 
implementation of grammars IСG4-DESCRIPTION and IСG4-DEFINITION for the corresponding 
types of questions and support for recursive segmentation of the answer text. 

The structure of IСG4-DESCRIPTION is shown in Figure 1. This grammar is a recursive structure 
consisting of a linear segments sequence corresponding to IСG2 (for typed relations) and ICG3 (for 
composite relations) grammars, since the answer to question of "Description" type is supposed to 
present a set typed and composite relations associated with the main question concept. 

 
Figure 1. ICG4-DESCRIPTION scheme. 

The structure of ICG4-DEFINITION is presented in Figure 2. It includes ICG4-DESCRIPTION as a 
recursive component and expands the structure of expected answer with conceptules SS – the main 
question concept, and SOP – a generalized concept that is in relation to the main question concept at a 
higher level in the subject area hierarchy, namely, its hypernym. Thus, the answer to a question of 
"Definition" type supposes to include not only disclosure of relations associated with the main question 
concept, but also an indication of its hierarchical affiliation. 

 
Figure 2. ICG4-DEFINITION scheme. 
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Within the prototype framework, a question testing module has been developed that allows evaluating 
the algorithm functioning for input answer texts. Figure 3 shows graphical interface of this module. 
When entering the answer to the question, the form displays: canonized representation of the answer, 
situation vector, list of undefined lexemes and list of restricted lexemes. 

 
Figure 3. Algorithm evaluation dialog form. 

4 RESULTS 
For prototype evaluation and experiment, questions of “Description” and “Definition” types with 
corresponding answer models were prepared. An example of answer model for one question is 
presented on table 1. The experiment was attended by undergraduate “Applied Informatics” students 
of the Institute of Computational Mathematics and Information Technology, Kazan Federal University. 
In order to maintain authenticity, the students were not informed about experiment and had to undergo 
question-answer knowledge control in full accordance with the usual rules of manual answer 
evaluation by teacher. As a result of the experiment, 20 answers were received and processed by 
algorithm. 

Firstly, we evaluated the experimental prototype and configured answer models by reference 
questions, which should be fully processed by algorithm. The results of evaluation are presented in 
table 2. According to the results, the lexical processor correctly and completely analyzed the natural 
language answer text, making the canonized representation of the answer without unidentified 
lexemes. The semantic interpreter, in this case, according to the S6 value in the situation vector, 
marked reference answers as completely corresponding to the ICG. Thus, we can conclude that the 
prototype as a whole works as was expected. 

Table 1. Question and answer model example. 

Question (in Russian) Что такое компилятор? 

Question (in English) What is compiler? 

Answer model (without restricted, optional and interval lexemes) 
SS компилятор 
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SO 

лексическ&+анализ&, лексическ&, синтаксическ&+анализ&, синтаксическ&, 
этап&+генерац&, этап&+генерац&+код&, генерац&+код&, генерац&, 
этап&+оптимизац&+код&, этап&+оптимизац&, оптимизац&+код&, оптимизац&, 
этап&+загрузк&, загрузк&, состав+операционн&+систем&, 
операционн&+систем&, библиотек&+систем&, систем&+библиотек& 

SOP набор+программ&, программ&+систем&, программ&, систем& 

RSO состоит+из, включает, предшествует, входит+в, находится+в, реализует 

ROS состоит+из, включает, входит+в, выполняет&+после, реализу*тся+в 

SA текст+на+языке+высокого+уровня, язык*+высокого+уровня, текст+на+яву, яву 

SP 
текст+в+машинн&+код&, текст+на+языке+машинн&+код&, язык+машинн&+код&, 
машинный+код, текст+на+ямк, ямк 

RA перевод& 

RP получа& 

Table 2. Reference answer evaluation output example. 

Answer (in Russian) Это программа, которая состоит из лексического и синтаксического 
анализатора, включает также этапы генерации и оптимизации кодов. Переводит 
ЯВУ в ЯМК и предшествует этапу загрузки. Компилятор входит в состав 
операционной системы и находится в библиотеке системы. 

Answer (in English) It is a program that consists of lexical and syntax analyzers, also includes generation 
and code optimization phases. Translates high-level code to machine codes and 
precedes loading phase. Compiler is included in operation system and located in 
system library. 

Canonized answer LN(Это) → SOP(программа) → LN(которая) → RSO(состоит из) → 
SO(лексического) → LN(и) → SO(синтаксического анализатора) → 
RSO(включает) → LN(также) → SO(этапы генерации) → LN(и) → 
SO(оптимизации кодов) → RA(Переводит) → SA(ЯВУ) → GPP(в) → SP(ЯМК) → 
LN(и) → RSO(предшествует) → SO(этапу загрузки) → SS(Компилятор) → 
RSO(входит в) → SO(состав операционной системы) → LN(и) → RSO(находится в) 
→ SO(библиотеке системы) 

Situation vector S1 = 1,4; S2 = 0; S3 = 0; S4 = 1; S5 = 0; S6 = 0; S7 = 2 

Next, 20 answers from students were processed. In the result, mean recognition was 50% with half of 
answers were not fully parsed by the algorithm. Several answers had unrecognized lexemes, which 
were unaccounted by answer model. This led to the whole answer structure incorrespondence to ICG 
structure. Based on detailed analysis of the results, the following groups of incorrect algorithm 
functioning situations and ways to resolve them were identified. 

1 Whole answer is evaluated as incorrect when only part of it is unrecognized by algorithm. This is 
a problem with semantic segmentation method, when it is not possible to find the end of 
unrecognized lexemes chain and the beginning of new segment. It should be possible to solve 
this problem with application of context-sensitive language processing, when the analysis goes 
not only from left to right of canonical answer representation, but from right to left too. As a 
result, those answers should be evaluated with situation vector component S6 = 1, i.e., partially 
correct. 

2 Wording of answer in form of definition for questions of “Description” type. Both question types 
are similar having the only difference in the need to include hypernym in answer for “Definition” 
type question. This situation leads to answers that are partially unrecognized by algorithm and, 
as stated above, evaluated as incorrect. It follows that solution for this problem requires 
implementation of module that recognizes the possible ICG used in answer among those that 
are similar to assigned question ICG. 

3 Extra information in the answer, which can change its structure and lead to incorrect evaluation. 
The solution of this problem in some way intersects with solutions of other groups. It requires 
the implementation of unnecessary information removal before answer processing. 

5176



5 CONCLUSIONS 
Further development of the answer processing algorithm is aimed at solving of the problems identified 
during the experiment. The received answers from the experiment will be reused for further 
experiments on the algorithm in the process of its development. Already now we can conclude that 
pragmatically-oriented approach can be used for automatic answer processing in cases of complex 
answers for questions of “Description” and “Definition” types, while the proposed syntactic-semantic 
recursive segmentation method, even having its flaws, allows us to reduce the problem to processing 
of simpler answer segments which is already implemented earlier. Another way of algorithm 
development is automation of answer model creation, because it is an exhausting task for a teacher to 
do it manually. There is already an ongoing research for this problem which includes usage of domain 
ontologies for question generation. This algorithm development will allow it to be integrated into real 
knowledge control e-Learning system. 
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READING CULTURE IN ENGLISH FIRST ADDITIONAL LANGUAGE 
AT INTERMEDIATE PHASE 

M.A. Linake 
University of Forthare (SOUTH AFRICA) 

Abstract 
This paper investigated the factors affecting the learners’ reading culture in English First Additional 
Language in Intermediate Phase. This paper aims to share how learners reading culture can be 
improved as this affects their academic performance because they do not have a basic reading culture 
in English First Additional Language. The sample consists of 15 learners in total from three selected 
schools was purposively done. Qualitative research was chosen as the research method with a case 
study as the research design. The purpose of the study was to explore factors affecting the learners’ 
reading culture in English First Additional Language in Intermediate Phase. The interpretive paradigm 
underpinned this paper. The data was systematically analyzed and recording procedures were done. 
The findings highlighted factors, which cause learners’ reading problems. The factors include various 
physical factors, emotional factors, and little attention to reading skills, lack of motivation, insufficient 
reading time and material.  This is due to repeated curriculum changes within a short period without 
proper training of educators. The study revealed that reading is adversely affected by the poor learning 
conditions in which learners find themselves because there was a strong relationship between 
socioeconomic factors and reading ability. On that account, the implication is that reading will not 
improve. The study recommends that the Department of Education pay more attention to pre-service 
and in-service training of educators so that educators are more knowledgeable in all reading 
components. 

Keywords: English First Additional Language (FAL), Reading Culture’ Reading Strategies, Phonemic 
Awareness. 

1 INTRODUCTION  
The reading ability of the learners in South African schools is a cause for concern, especially in rural 
schools. Lerner (2006:3) argues that reading difficulties are not only problematic for learners as 
individuals, but also have an impact on nations and societies. Thus, low reading levels lead to poor 
performance, high rates of school dropouts, unemployment, and crime.  Since 2001, the Department of 
Education (DoE) has measured performance in Literacy and Numeracy at Grade 3 and 6, in the Annual 
National Assessment (ANA), resulting in an evaluation that revealed poor performance in these areas.  
The minister of education stated that the performance of South African learners was significantly worse 
than those of their peers in other countries (Government Gazette 2008:4). 

Lerner (2006:7), furthermore argues that reading problems may be rooted in both intrinsic and extrinsic 
factors, the former being within the learner, such as attitude, auditory and visual perceptual problems, 
and language development, the latter within the home and school environment.  These factors and 
others that are hampering the learners reading ability and culture would be discussed further in the 
literature review.  In this light, the researchers decided to focus on grade 5 as a suitable option since 
grade 4 is the transitional stage from the Foundation Phase to the INTERSEC Phase where learners 
still struggle to cope with the many learning areas concerning the four learning areas of grade 3. Grade 
6 is the exit grade for the Intermediate Phase and it is expected from the said learners in this grade to 
be able to read and write at a satisfactory level.  

2 BACKGROUND 
Most international countries would agree that one of the most important goals of education has always 
been that all students should learn to read and write with adequate proficiency.  It is surprising, given 
the information, skills, and resources available to schools today that a significant number of learners do 
not achieve this basic goal.  In countries such as the United Kingdom and the United States of America, 
at least 30 to 35 percent of school students have difficulties with reading and writing (Blanton, Wood, & 
Taylor, 2007; and National Council of Teacher Quality 2006). It is also reported that many students drop 
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out of high school, in large numbers because they lack the literacy skills to cope with the secondary 
curriculum (American Federation of Teachers). The percentage of learners with literacy difficulties 
seems to increase, as learners get older. Secondary schools in the United States of America have 
reported that some 70 percent of older readers require some form of remediation or additional support 
when dealing with expository texts (Biancrosa & Snow 2006).  This thus affects universities and colleges 
whereby it is reported that many undergraduates have difficulties coping with the literacy demands of 
their courses due to the poor foundation from secondary schools as indicated above (Lietz, 1996 and 
Perin 2006).   

Hempenstall (2005) suggests that in Australian Schools between 20 and 40 percent of students do not 
make optimum progress in learning to read. The Australian Bureau of Statistics (ABS, 2006) provides 
data revealing that in 2006, approximately 46 percent of the population had some difficulties with “prose 
reading” (narrative text, newspapers, brochures) and 47 percent had difficulties with “document reading” 
(forms, schedules, tables). These figures are identification that approximately 7million Australians are 
experiencing problems with everyday literacy. Of these weak readers, approximately 18 percent perform 
at an extremely low level of competence (ABS 2006). 

The Australian National School English Literacy Survey (Masters & Forster, 1997a) found that 27 
percent of students in Year 3, and 29 percent of students in Year 5 did not reach the required standard 
in writing, spelling, and reading. In Australia, as a whole, the top 10 percent of reading achievement in 
Year 3 and 5 are working about 5 years ahead of the weakest 10 percent (Masters & Forster 1997b). 
The testing in 2006 revealed that some 12 percent of students in Year 5 and 13 percent in Year 7, failed 
to achieve even the minimum standard required in reading.  (MCEETYA 2008). The department of 
education in all states and territories in Australia has acknowledged that a problem exists and has 
included priorities for early identification and intervention within their action plans for literacy.  The South 
Australian Government confirms that while many learners achieve at a high standard, there are too 
many at-risk students consistently performing below acceptable levels in literacy and numeracy. The 
challenge is to close the achievement gap (Australian Bureau of Statistics 2006). 

There are many possible reasons why learners may have trouble in learning to read, write and spell in 
the early years of schooling. Some of these problems may be due to factors such as intrinsic and 
extrinsic motivations. Intrinsic motivation plays a very significant role to the learners as learners may be 
born with factors that enhance literacy learning in individual learners.  Such factors include cognitive 
ability (general intelligence), deficiencies in relevant psychological processes (such as working memory 
and visual or auditory perception), and attitudinal and behavioral aspects (such as motivation, 
concentration span, and attention to the task). Hence, the researcher decided to conduct this study on 
reading culture in English First Additional Language at Intermediate Phase in South African schools, 
particularly in rural areas.  

3 RESEARCH QUESTIONS 

3.1 Main Research Question 
The study sought to answer the following main question: 

What are the factors affecting the learners’ reading culture in English First Additional Language at the 
Intermediate Phase?   

4 PURPOSE OF THE STUDY 
The purpose of the study is to add new knowledge to the existing pool of information on reading culture 
where English as First Additional Language is involved. The study focused on reading culture at the 
intermediate Phase.   

5 SIGNIFICANCE OF THE STUDY 
International research indicates that in most developing countries, illiteracy is a severe problem, and more 
than half the population in Sub-Saharan Africa and South Asia have no literacy skills (Hugo, Le Roux, 
Muller & Nel 2005:2010 and Abadzi 2008:4).  It has been important for the researcher to conduct this 
research, as a child’s success at school and throughout life depends largely on the ability to read and 
understand the text. The findings from this research might be useful to prospective language teachers who 
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are afraid to become Language teachers because of the stigma of children who are experiencing reading 
difficulties in English First Additional Language. This study might be of good use to teachers with an interest 
in helping learners to overcome their reading difficulties. The findings of the study might also be of great 
value to Institutions of Training for Intermediate Phase Language Teachers to help them equip teachers 
to be able to identify reading problems and learn the necessary scaffolding skills. 

Subject Advisors might also find the study useful to assist school-based teachers to become better in 
teaching learners to read.  Kelly (2004) argues that the essence of good teaching is that one should 
constantly be attempting to gauge the levels of learner’s learning to lead them to further development. 
The study might further benefit the Department of Education in strengthening the support rendered to 
the Language teaching in their schools.  The Department of Education might encourage teachers to 
further their studies in Languages through the bursaries that the Department is providing, so the 
teachers can be capacitated and become worthy Language teachers.  

6 DELIMITATION OF THE STUDY 
The limitations of the study are those characteristics of design or methodology that affected or influenced 
the interpretation of the findings from your research. They are the constraints on generalizability, 
applications to practice, and/or utility of findings that are the result of how you initially chose to design 
the study or the method used to establish internal and external validity of the result of unanticipated 
challenges that emerged during the study. Thus, the study was limited to three primary schools in rural 
areas and 15 Intermediate Phase learners participated in the study.  

7 LITERATURE REVIEW 

7.1 African Perspective 
There are certain constraints on the reading culture in African countries.  Libraries as well as learning 
and reading play a fundamental role in the changing of lives and they have a role to play in determining 
the future of societies in Africa.  Libraries are vital to education; and research has shown that current 
lower levels of proficiency in reading are due to underfunding of libraries and their services (Eyo 2007).  
In the words of Nssien (2008:94) poor reading skills, which have been identified as the problem of African 
students, are because of the following: Slow comprehension rate, slow reading rate, difficulty in 
distinguishing main ideas from irrelevant details, inadequate vocabulary or word power, inadequate 
reading interest and habits, distractions in the form of television and film viewing, lack of interest as well 
as relevant reading materials. 

The low level of reading habits and reading culture amongst Africans are caused by various factors.  Per 
Gbadamosi (2007:45), it includes: 

• The quest for material wealth has eroded the interest in the search for knowledge. 

• Most parents manage to pay their children’s school fees and forget about buying books for them. 
• High prices of books and other information materials have put them out of the reach of the 

masses. Coupled with this is the poor availability of indigenous books because local authors are 
not encouraged to write books. 

• The cost of publishing books is very high. Indigenous writers are not motivated as they may not 
be able to finance the high cost of book publishing. 

The advent of video rentals, film houses and other electronic gadgets. 

The bookshop owners in Africa tend to shelf foreign authors’ books rather than African authors’ books. 
This has made most of the authors sell their books by themselves. 

It is upon all stakeholders of African countries (parents, teachers, librarians, philanthropists, the media, 
religious bodies, non-government organizations, government etc.) to improve the reading culture. 
Certain strategies could be implemented to improve Reading Culture in Africa. The strategies include: 

• Giving Education priority attention in national human capital development instituting the National 
Commission of Libraries (NCL). 

• Establishment of State Commission for Libraries (SCL) throughout all African countries. Libraries 
should be established in all the local government areas of the respective countries. 
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In Nigeria, Governor Peter Obi of Anambra State pledged recently to establish libraries in the 21 Local 
Government Areas of the state in order to improve reading culture (Vanguard Newspaper, November 
18, 2008). 

• To integrate Information Literacy Education in the curriculum of secondary schools and tertiary 
institutions as an independent general studies course with credits allotted to it. 

• Creation of library periods in School Timetables. Library periods should be included in the 
timetable of primary and secondary schools. 

• State Government should establish state-of-the-art publishing firms.  These firms should 
encourage scholarships and creativity by charging less in the publishing materials. 

• Establishment of family libraries. Parents play an important role in the development of the reading 
habit of their children. Eyo (2007) revealed that 70 percent of the problem associated with the 
poor reading culture of our children is traceable to many social and environmental factors, 
including parents. 

• Philanthropists and other spiritual individuals should establish non-governmental organizations to 
promote a reading culture. NGO’s like African Centre for Reading and Development Port Harcourt 
etc. should provide mobile libraries and increase reading awareness in public schools. Spiritual 
individuals can also donate books to schools and public libraries to encourage reading habits. 

• Radio and television stations, newspapers and publishing firms can also play a major role in this 
course.  

• Radio and television stations can promote reading habits and newspaper houses can advertise 
content that could stimulate reading. 

• Scholarship Schemes by State Governments. The presidents of the different African countries 
should implement scholarships in the secondary and tertiary levels of education. 

• To formulate and implement a viable National Information Policy (NIP).  

Gbaje (2007) states that the Nigerian government approved a national information technology policy in 
March 2001. Per Uhegbu (2007:250), a national information policy is a road map to the sustainable and 
balanced flow of information in all sectors of the economy, proper development of our information 
infrastructure, appropriate and reliable information packaging for human resources development. This 
is what triggered the researcher to carry on with this study as he felt this would play a significant role in 
fighting illiteracy and would encourage reading habits among Africans if all the factors highlighted above 
could be addressed properly to benefit the learners in schools. 

7.2 South African Perspective 
Education has developed a lot over the past two decades and it would be advisable to examine these 
developments to understand the nature of the education system. In response to Colonialism in South 
Africa, many social groups have emerged (van Zyl 2002). People were classified on colour and class 
and this had a direct effect on the education received. White people received free compulsory education, 
while Blacks were left at the faith of the missionaries who constantly experienced a lack of financial aid. 
This brought about inequality and segregation in terms of education. 

During the apartheid era, the Bantu Education Act was introduced and was aimed to marginalize and 
subjugate the Blacks by reducing the English language in Black schools; imposing the use of Afrikaans 
and English as equal based on the medium of instruction in schools and extending mother tongue 
education. The apartheid government had the backing of the churches when it came to mother tongue 
education. This policy was reversed on 16 June 1976 with the Soweto Uprisings. This also brought 
about that English received more recognition at the faith of both Afrikaans and the other African 
Languages. Since June 1976, mother tongue education became stigmatized in South Africa. This stigma 
lingers on to today (Kamwangandu 2004:136). 

According to Blaunstein & Lyon (2006), language teachers make a general assumption, that reading is 
a naturally learned act. Why do so many learners struggle to read if reading is a naturally learned act? 
To contradict this assumption, Moats (2004) argues that reading is an acquired skill that is not natural 
or easy for most children. She further elaborates that reading is the fundamental skill upon which all 
formal education depends. She also states that language is integrated into all learning areas therefore 
learners need to be able to read before they can comprehend. 
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In view of the above-mentioned arguments, the researchers detected that some of these reading 
problems affected the learners negatively as they were not able to read fluently and accurately due to 
the lack of word-recognition skills originating from weaknesses in phonological processing. Some 
learners had problems with the speed of word recognition and the automatic recall of word spelling, and 
some appeared to decode words but could not comprehend the meanings of passages.  This affects 
their reading culture negatively. Per Moats (2004) states that teachers should be well informed and 
familiar with the content they teach and be reflective teachers. The question that remains is whether the 
school is sufficient in its practice if more and more learners today are struggling with reading. Reading 
culture is the basic skill required for learning to take place and become successful. If a learner struggles 
to or cannot read properly, his/her academic progress will be hindered. The learner must also be able 
to read with comprehension. In this regard, this study aimed to give insight into the factors that affected 
the learners’ reading culture and how the teachers perceived them where English First Additional 
Language is involved. 

In South African societies, reading is regarded as a prior skill as it makes teaching and learning easier. 
In this light, all South African citizens are encouraged to master reading skills in order to be competent 
in all spheres of life and to be able to solve problems worldwide. Reading forms the basis of every 
educational platform. Reading enables you to learn, understand, write and comprehend certain aspects 
of life, for example: Do Not Smoke – It will kill you; In a shopping mall you need to be able to read in 
order to find the items that you are looking for; To utilize a bathroom with instructions as Males or 
Females only; Driving in a place that you are not familiar with, you need to find direction to your 
destination; To keep abreast with world news; To save money you need to read what is on sale. These 
just a few reading requirement activities occupy our daily lives.  

It is much easier to read in your home language than in a foreign language that you have never heard 
of before. At the beginning of schooling for English-speaking children, it is much easier, but when Xhosa-
speaking children start their schooling and hear a foreign language, for example, English, the child may 
experience huge problems. This IsiXhosa speaking child now should learn through a foreign language 
(which now can be regarded as a learning barrier) as a medium of instruction (LOLT). Quite often most 
of these teachers are not literate in Xhosa and have little or no training in bilingual teaching. This is 
referred to as a second language to these Xhosa speaking children (L2), who are now at a disadvantage 
when it comes to the English-speaking children where English is their home language (mother tongue 
language L 1) in terms of teaching and learning. 

The ability to read and write is fundamental to all areas of learning in the school curriculum. Only a few 
people would disagree that one of the most important goals of education has always been that all 
learners should acquire the skills to read and write with adequate proficiency. However, it was found 
that a significant number of learners in schools do not achieve this basic goal. The ability to read and 
write puts many demands on learners and their failure to not be able to read and write has an extremely 
detrimental effect on their self-esteem, confidence, attitude, motivation and ability to learn across the 
curriculum.   

Rose (2006) has observed that without the ability to communicate and learn effectively through reading 
and writing, individuals are severely disadvantaged for life. Based on the above discussion, Moats 
(1999, p.5) remarks that: 

Reading is the fundamental skill upon which all formal education depends on. Research now shows that 
a child who does not learn the reading basics early is unlikely to learn them at all. Any child who does 
not learn to read early and well will not easily master other skills and knowledge and is unlikely to ever 
flourish in school or life. In this view, there is a need to make sure that reading culture is catered for and 
taken seriously to develop an interest in the learners by exposing them to different reading activities, 
which will stimulate their reading ability.  

8 THEORETICAL FRAMEWORK 
The constructivist theory was used in this study since the study focused on the learners who learn to 
read and understand only if there is guidance from the more knowledgeable adult. Therefore, 
Constructivism is a theory of how people learn, based on the work of developmental psychologists, 
constructivism contends that people construct meaning through their interactions with and experience 
in their social environments (Slavin 1994). It presumes that prior knowledge and experience play a 
significant role in learning and form the basis for subsequent activities. Per (Schunk & Dale 2006, P.236), 
learners enter school with a sense of self-efficacy for learning based on previous experience and 
personal qualities.  
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This implies that the meaning that individuals give to the text depends on their language(s), culture, 
personal experiences, and the particular social context in which reading occurs.  If materials intended 
for learners’ reading are not based on their culture and environment, they may contribute to reading 
difficulties. The extent to which individuals learn to read is primarily demonstrated by cognitive theories. 
In view of this, this study was driven by the constructivist theory.  Additionally, the constructivist theory 
shares with cognitive theory (Bandura 1986) an assumption that a person’s behavior and environment 
interact reciprocally. That view that is underpinning social cognitive theory is that learning to read is 
linked to one’s social environment.  For instance, some learners might learn well when they are in 
groups, which is in line with Namibian education systems’ adoption of a learner-centered approach 
through interaction (MBESC 2003). Cummins (1976, in Barker 2006) found that learning to read in a 
second language (L2) requires certain competencies already achieved in their first language (L1). 
Reading development in L1 helps to transfer reading skills to L2, but this is attained over time because 
of maturation (Barker 2006).  

9 STATEMENT OF THE PROBLEM 
It is common and human to shift blame and it is non-other when it comes to education. The researchers 
had been teaching in both primary and secondary schools and the problem with the reading ability or 
the lack thereof remained the same.  The secondary schools tended to blame the primary schools. 
Furthermore, within the primary schools, the INTERSEC teachers blame the Foundation Phase teachers 
for the poor reading ability of the learners. Reading is used worldwide as an index of how well an 
education system is delivering on its mandate. It has been said that the formal accomplishment of 
literacy does not happen easily for many learners in Africa. The South African Consortium for Monitoring 
Educational Quality (SACMEQ) studied compared literacy and numeracy levels of grade 6 learners 
across 14 African countries between 2000 and 2002. Out of the 14 countries, South Africa came 8th 
with only 86.7% of our learners reaching minimum levels of mastery in reading at grade 6 levels 
(Mothibeli 2005).  An audit from the Department of Education in 2001 shows that across all nine 
provinces in South Africa, Grade 3 learners had a mean of 35% in a reading comprehension test in their 
home language (Education Library Information and Technology Services 2003).  

Literacy is usually first developed in the home language in Grade 1-3, with English being introduced as 
an additional language (most probably 1st additional language) in Grade 1 or 2. Various reports on the 
systemic evaluations conducted by the DoE and international research bodies on learners’ reading 
levels indicated that South African learners are reading far below age-appropriate expected levels (DoE 
2008(a):2). Hugo et al. (2005:201) point out that there is a growing concern nationally that South African 
learners lack the necessary language and reading abilities to achieve success in their academic years 
in schools and tertiary institutions. Those who have experienced Outcome-Based Education (OBE) are 
either reading far below the average or cannot read at all.  

This is a growing concern in South Africa at large and specifically in the Blue Crane Area where the 
research has been done.  To ensure improvement in reading performance the causes of the problem 
should be identified and addressed. It is against this background that the researcher wished to 
understand and identify the factors that are affecting learners’ reading culture in English First Additional 
Language at Intermediate phase.   

10 METHODOLOGY 

10.1 Research Paradigm 
A research paradigm is a way of looking at the world from an individual’s different perspective.  Maree 
(2007) describes paradigms as “a set of assumptions or beliefs about fundamental aspects of reality 
which gives rise to a particular worldview”.  Bobbie (2001:42) refers to a paradigm as the fundamental 
frame of reference that is used to organize our observations and reasoning. The research paradigm that 
has been adopted in this study is interpretivism. Interpretive research has been suitable for the study, 
as the researcher has interacted with the participants to get their views on reading culture in English 
FAL at Intermediate Phase. This has also helped the researcher in getting the views to form the learners 
on the challenges faced in the classroom where English FAL is involved and be able to identify the 
possible strategies the teacher intent to implement to overcome these challenges. 
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10.2 Research Approach 
The researcher has adopted a qualitative approach for this study, recommended by McMillan & 
Schumacher (2006:315), to be followed in “an inquiry in which researchers collect data in face-to-face 
situations by interacting with selected persons in their settings”. The qualitative approach typically 
studies people or systems by interacting with or observing the participants in their natural environment 
and focus on their meanings and interpretations (Creswell 2009 and Maree 2011).  This design 
describes and analyses people’s individual and collective beliefs, social actions, and the meaning that 
they assign to them. Creswell (2008:20), describes the research design as a specific procedure involved 
in the research process, whereas for De Vos (2005:268) it comprises the decisions a researcher makes 
in planning a study. This approach has been suitable for the study because it provided insight into how 
the participants viewed the factors affecting the learners’ reading culture, challenges faced by learners, 
and possible strategies to overcome these challenges. In this regard, the perceptions of the participants 
in this study have been captured in the form of narratives using thick description since qualitative 
research relies more on words than on figures and statistics.  

10.3 Sample and Sampling Techniques 
The researcher adopted purpose sampling where the learners were selected according to their 
performance levels. Purpose sampling is described as a fraction or subgroup of the target population 
that the researcher plans to study for generalizing the target population (Creswell 2014, De Vos at al. 
2011). Non-probability methods are utilized and, in particular, purposive sampling techniques.  
“Purposive sampling is a strategy to choose individuals likely to be knowledgeable and informative about 
the phenomenon of interest (MacMillan and Schumacher 1997, p.433)”.   

During data collection, the researcher used focus groups of five learners from each of the three schools, 
three boys and three girls. The researcher used focus group interviews in order to elicit data from a 
different group of learners from different schools in order to get a general overview on the issue of the 
factors affecting the learners’ reading culture in English FAL. Krueger’s (1994:16-20) states that multiple 
focus group interviews with similar participants are needed to detect patterns and trends across groups.  
The results obtained from a single group could be unreliable as a group can be unresponsive and 
reluctant to participate. 

Mertens (1998:174) concurs with Krueger by saying that several focus group interviews are needed 
when the research is highly structured and exploratory. Moreover, Maree (2007) strengthens the 
researcher’s choice of this technique whereby he views a focus group as a discussion that is carefully 
planned and designed to obtain perceptions on a defined area of interest in a permissive, non-
threatening environment. 

The specialty and uniqueness of focus group interviews is that it “activates forgotten details of 
experiences and releases inhibitions that may otherwise discourage participants from disclosing 
information” (Maree 2007:13). Thus, Focus group interviews have their own limitations in that some 
participants are reluctant to contribute, however, in the researcher’s studies the participants willingly 
participated. The focus group interviews were valuable for this study because the participants interacted 
not only with the researcher but also with each other. The total number that participated in a focus group 
is fifteen whereby five learners from each school participated in the process of data collection.  

11 RESULTS 
The findings highlighted factors, which cause learners’ reading problems. The factors include various 
physical factors, emotional factors, and little attention to reading skills, lack of motivation, insufficient 
reading time and material.  This is due to repeated curriculum changes within a short period without 
proper training of educators. The study revealed that reading is adversely affected by the poor learning 
conditions in which learners find themselves because there was a strong relationship between 
socioeconomic factors and reading ability. Most of the learners speak Afrikaans, as those who speak 
IsiXhosa as their native language are fluent in Afrikaans. Afrikaans and IsiXhosa learners also tend to 
speak English once in the while. This is what is affecting them mostly in reading in EFAL.  In addition, 
the learners were clear that there is a need for a library in their schools where English books will be 
easily accessible in order to practice reading more often. The fact that there are no book corners in their 
classrooms also contributed to the fact that these learners are struggling to read. Learners indicated 
that they do not write regular spelling tests in English, but they do write tests in Afrikaans.   
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Based on the arguments above, the researcher believes that if you cannot spell, you will not be able to 
read and ultimately you will not be able to learn. According to the learners, their teachers do motivate 
them to read. It was also found out that most learners are not affiliated at the library, most of them do 
not have books at home, there is no library at school, and the fact that there are no reading corners in 
the classroom results in these learners not being exposed to English books and this can be regarded 
as a huge contributing factor for their poor reading ability.   

12 CONCLUSIONS  
The main aim of the study was to investigate and explore the extent of the factors affecting the learners’ 
reading culture in English FAL at the Intermediate Phase. Reading difficulties are exacerbated by 
various factors such as the physical, emotional, socio-economical, home and environmental factors, 
poverty, educational and neurological factors etc. Most teachers are not quite sure as to which methods 
to use when teaching reading in their classes. Lack of resources and parent involvement also contribute 
immensely to learners’ reading difficulties. Teachers in the Intermediate Phase should also cater to all 
the learners’ needs in alternating various methods for teaching reading depending on the learners’ 
needs. 

13 RECOMMENDATIONS  
• Schools to be well-resourced with physical resources such as libraries as well as teacher and 

learner support material. 
• Schools should have compulsory English reading support within the instructional time for learners 

with reading difficulties. 
• Schools should have a reading policy and the School Management Team (SMT) should monitor 

the implementation of the reading policy. 

• Schools should make sure that learners take books home daily for most of these learners are 
coming from a poor socio-economic background where parents cannot afford books. 

• Reports from UNNESCO (2000) recommended that schools pay particular attention to reading 
lessons. This includes learners undertaking independent reading every day. Reading should not 
be confined to language classes, but should occur across the curriculum. 

• Learners with reading difficulties should be identified very early and intervention strategies should 
be designed. 

• Reading material should be designed to be of high interest to the learners with reading difficulties. 
• Teachers have to sort out reading material from other sources such as the internet and 

newspapers because textbooks are either too difficult or too easy for the abilities of the different 
learners (Naidoo, Reddy, & Dorasammy, 2015:140). 

• DOE to arrange intensive reading workshops for teachers to ensure that teachers know how to 
teach the learners to read. 

• Reduce administrative work of teachers to ensure that teachers spend more time with the learners 
to teach them how to read, for reading constitutes the cornerstone of all learning. 

• Schools to stick to the ratio of 1-32 learners. Classes are overcrowded and there are continuous 
interruptions that prohibit quality teaching and learning. 
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THE SUPPORT IS NEEDED BY THE TEACHERS TO CHANGE THEIR 
VIEWS TOWARDS ENGLISH AS THE LANGUAGE OF LEARNING 

AND TEACHING 

M.A. Linake, Sive Makeleni 
University of Forthare (SOUTH AFRICA) 

Abstract 
This paper focused on the support needed by the teachers to change their views towards English as the 
Language of Learning and Teaching (LoLT). The study was underpinned by the interpretative research 
paradigm since it is qualitative.  The purposive non-probability sampling method was used to draw 
samples of participants for in-depth interviews. The school principal and two teachers were purposively 
selected in each of the two selected schools. The participants were selected as the study wanted to 
explore the support the teacher get from the schools.  The School Governing Body (SGB) was also 
selected in each of the two schools and they were interviewed. The face-to-face interviews were 
employed to get in-depth information from all the participants selected. The collected data were 
thematically analyzed to conclude the meaning and present the findings. The critical finding was that 
the teachers find it difficult to teach in English because they do not have enough support to master the 
language since it is their First Additional Language. This makes them code-switch regularly using 
IsiXhosa along with English while they are supposed to teach in English even during English lessons.  
Thus, this affects the performance in their academic work since they do not have a proper understanding 
of and grounding in the English language. The study also found out that the schools lack adequate 
support to ensure the effective use of English for learning and teaching. The study recommended that 
numerous support systems from the government are needed as this will change their views towards 
English as the Language of Learning and Teaching.  In this regard, the participants assured that these 
would result in positive outcomes, as they would provide a quality education through government 
support. The study concluded that English is the preferred LoLT by both teachers and learners, thus, it 
needs to be prioritised.  

Keywords: Teachers, English, Language of Learning and Teaching, Public Schools. 

1 INTRODUCTION  
The paper examined the support needed by the teachers to change their views towards English as the 
Language of Learning and Teaching in two rural public schools. Western influences have for many years 
now been the main reason for the increased use of English as a language of trade and communication 
around the world (Naidoo, 2012). Shin (2008) also notes that the use of English as a global or common 
language for all has also been greatly influenced by the demands of participation in a global academic 
community. This means that there is a kind of demand that teachers be equipped with English literacy 
considering the perceived view that English is a global language. 

According to Nyika (2015), Serfontein (2013), and Mansor, Badarudin & Mat (2011), the choice of 
English language as a language for learning and teaching has become popular in schools because it is 
seen as the official international language of communication and trade. This has given English a 
symbolic power that supersedes the power or desire for mother-tongue instruction in South African 
schools (Naidoo, 2012). Similarly, learners also want to learn in English, considering its acceptance for 
trade purposes and the supposed social status that it confers on its speakers through the assistance of 
the teachers. This is however not the case in some public schools where some learners battle to speak 
or learn in English. Thus, the Language of Learning and Teaching (LoLT) is defined as the language 
medium in which learning and teaching, including assessment, takes place (Department of Basic 
Education, 2010). 

There have also been several debates in the past years on the need for a language policy to guide and 
influence the role and use of language in teaching and learning. The South African Constitution of 1996 
encourages public schools to teach students in any of the eleven (11) official languages or their home 
language. The belief here is that learners would be able to learn better in a language that they 
comfortably understand (Tshotsho, 2006). To further ensure this, the Department of Education, came 
up with the Language in Education Policy (LiEP) in 1997 to advocate for the use of home language as 
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the LoLT.  Subsequently, in 2002, the LiEP was revised and the Revised National Curriculum Statement 
(NCS) came into existence to further ensure that learners are taught in a language that they fully 
understand and comfortable learning with (Cole et al, 1978). Education scholars like Myburgh et al 
(2004) have also noted that the use of home language or a language that the learners are comfortable 
with would enhance learning and teaching instead of a language that learners do not comfortably 
understand. 

However, even though South Africa is a multi-lingual and multicultural society, the influence or 
acceptance of English is seen in the way the younger generation of South Africans have accepted 
western culture, habits, and dressings as a means of fitting into the global arena (Thompso, 2001). In 
this regard, the researchers hope that this study would offer some insight into the perspectives of 
teachers on the use of English Language as a second language for learning and teaching in public 
schools with the hope of comparing their views. The focus was on public schools because personal 
experience confirms that they struggle with the use of English for learning and teaching as it is their First 
Additional Language. 

2 LITERATURE REVIEW 

2.1 English as a Language for Learning and Teaching globally 
There has been a rise in the use of English for learning and teaching globally and even by non-English 
speaking countries. In a report by the British Council and the University of Oxford, the reason has been 
attributed to the fact that English is being seen as a window to the academic and business world 
(Dearden, 2014). As noted in this study, some Universities around the world see the use of English as 
a second language while some use it as a medium of instruction, as a way of enticing foreign English-
speaking students to study to improve their global ranking as an international university.  

Another reason given is that it helps to improve the exchange of ideas and relations between countries. 
In this regard, this would promote the existence of an international environment, internationalise their 
course offer and academic profile. Thus, the researcher wants to note that the use of English for teaching 
and learning does have an impact on the culture and home language of that particular country. Another 
key finding from this research conducted by the British Council and the University of Oxford is that the 
preference for English as a second language also fosters inequality between students who can speak 
good English and those who are not. Other issues emanating from the study were to assess the quality 
or level of English competence of the teachers towards providing quality instruction to the learners 
(Dearden, 2014). 

2.2 English as a Language for Learning and Teaching in Africa 
There have been several debates about the use of English as a language for learning and teaching 
versus the use of African languages. Interestingly, there are views from Africa emphasising the 
importance of using African languages as a language of learning and teaching in schools but sadly, the 
use of English and other ex-colonial languages continue to dominate teaching and learning 
environments in most African countries.  In view of this, some view English as a common language that 
would unite the country and which everyone would be able to speak.  In addition, English has however 
emerged as a language that has contributed to disunity in most countries due to ongoing debates on 
whether it should be the language of instruction at the expense of local languages. This is because the 
use of English has also been responsible for cases of division between those who have access to 
English and those who do not (Williams, 2004). Other African countries have also encouraged the use 
of English with the belief that it would facilitate economic development, which has not been possible in 
most cases. The researchers, however, want to point out that effective education will only take place 
when learners are taught in the language that they are familiar with, which also means that the use of 
unfamiliar language will no doubt hinder effective learning.  

Other debates around the use of English as a medium of instruction/language of learning and teaching 
in Africa posit that having some knowledge of English and being able to speak it is very essential in 
modern education, firstly at primary school and then secondary education. Some even see it as a very 
important step towards getting a white-collar job (Übersicht, 2004). For example, Ghana is working 
towards the discontinuation of the use of English for teaching and learning in schools with the country’s 
Minister of Education Prof. Jane Naana Opoku Agyemang, confirming this. The researchers were of the 
view that the educated working class has failed to contribute meaningfully to the development of the 
country because of the language that was used in teaching them while they were in schools. The Minister 
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was of a strong view that the country will be on a path of development if English is removed as a 
language for teaching and learning (Essel, 2015). 

2.3 English as a language for learning and teaching in South African Schools 
The debate on the choice of a suitable language for learning and teaching in South Africa will not be 
complete without referring to the 1976 Soweto uprising as black learners protested against being taught 
in an unfamiliar language. This was when the students protested against the use of Afrikaans as a 
language for learning and teaching in South African schools. Interestingly and forty-two years after, the 
debate is still on until today. Despite the introduction of the Bill of Rights in South Africa, which mandates 
that everyone is entitled to receive an education in an official language of their choice, the reverse has 
been the case as the debate on the right choice of language for learning and teaching continues 
(Department of Basic Education, 2011; Essel, 2015). In this regard, the researchers viewed possibilities 
because English is the most widely spoken language in the world and a popular medium of instruction 
in local public schools. It is also important to highlight the fact that using the English language as a 
language for learning and teaching (LoTL) is seen as a way of giving learners the necessary English 
proficiency so that they can cope well with tertiary education and at the international level as well. This 
is also evident in the fact that English is a global language and most academic books are usually 
available in English.  Scholars such as Naidoo (2012) and Nyika (2015) are of the view that there is a 
link between the cognitive development of children and language.   

In view of this, the researcher believes that learners whose home language is not English will be at a 
disadvantage, as they will find it difficult to understand concepts being taught in English. In addition to 
the argument above, the Curriculum and Assessment Policy Statement (CAPS) for Grades 10-12 also 
stipulates that language learning in Grades 10-12 should include all the official languages in South 
Africa, namely, Afrikaans, English, IsiNdebele, IsiXhosa, IsiZulu, Sepedi (Sesotho sa Leboa), Sesotho, 
Setswana, SiSwati, Tshivenda and Xitsonga. CAPS also stressed the importance of the use of home 
language in learning and teaching, which is the language that was first acquired by learners (CAPS 
Document, 2011). 

The above discussion means that English should not be seen as being superior to other South African 
languages or be seen as more beneficial when used as a language of instruction in schools. Thus, the 
general belief by scholars is that the use of other African languages also helps to promote the learning 
of home languages in schools, which also leads to the preservation of culture and traditions, which would 
normally be lost at the expense of using English as a language of learning and teaching (Anon and 
Nyika, 2015).  

In this light, it must be noted that one of the Provinces in South Africa is not left behind in this debate, 
as there has been a preference for the use of other African languages for learning and teaching in some 
schools in the Eastern Cape (Makgato, 2014). Alidou and Maman, 2003 and Brock-Utne, (2005) in 
Makgato (2014) also added that even though English is used for learning and teaching in most South 
African schools, it is important to note that communication between teachers and learners is well 
understood when the mother tongue or any African language is used. 

3 PROBLEM STATEMENT  
Scholars like Thomas and Collier (2001) and Nyika (2015) have noted the importance of language as to 
how a person organises thoughts, experiences, and things they learn. Language is very central to 
various factors such as cognitive, affective, and social factors that shape our learning. The researchers, 
therefore, wanted to note that there would always be a problem when a suitable language is not used 
in a teaching and learning environment to teach learners, especially in a multilingual country like South 
Africa. Hence, a critical issue that this study seeks to unravel was to identify the support needed by the 
teachers to change their views towards English as the Language of Learning and Teaching as without 
teachers being positive about this, the learners’ performance would be highly affected.  

This is important because, in situations where learners do not speak or understand the language of 
instruction, teaching and learning become a problem and very difficult too (Myburgh, Poggenpoel, and 
Rensburg, 2004). This study investigated the use of the English Language for learning and teaching in 
South African public schools and the challenges around its usage. Other studies have also shown that 
some teachers are not well capacitated or well trained to use English effectively for teaching and 
learning, which is also a problem as it affects the delivery of teaching instruction in the classroom. This 
means that both teachers and learners have challenges in the classrooms as this affects the learning 
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process because this is the only language for Learning and teaching. Thus, the researcher would like to 
get the teachers’ and learners’ perspectives towards English as a language of learning and teaching.  

4 METHODOLOGY 
This study adopted the qualitative research methods and was conducted using the interpretivists 
approach. Interpretivism focuses on the notion that each individual is capable of constructing her or his 
own reality and it involves the process of interpretation and emphasising of issues (Du Plooy, 2002). 
Interpretivism depends more on the use of natural methods of collecting data such as the use of interviews 
and observations. Interpretivism also allows for sufficient dialogue or engagement between the researcher 
and the sample involved in the research or the people from whom data will be collected (Bryman, 2004). 
In this view, this paradigm allowed the researchers to interpret people’s feelings and experiences on issues 
been investigated or researched, which is typical of the qualitative research method.  

In addition, this research made use of non-probability sampling techniques for data collection purposes 
as it was deemed fit, and a purposive sampling technique was used. According to Bryman (2004), 
purposive sampling is usually used when the researcher is aware of the characteristics of the required 
units of analysis for data collection based on the researcher’s knowledge and judgment of the research 
project. In light of this, participants, which were teachers, were able to give their views on the use of 
English as a language for learning and teaching. This paradigm also allowed the researchers to observe 
the participants and the emotion and feelings that they showed when giving their views and perspectives 
as they were interviewed.  

Considering the fact that the study aimed to look at the support needed by the teachers to change their 
views towards English as the Language of Learning and Teaching in public schools, the researchers 
believe that the qualitative approach was suitable for this research project. It must be noted that 
qualitative research is usually expressed as an umbrella concept that allows for several types of inquiry 
to help in understanding and explaining the meaning of social phenomena with as little disruption of the 
natural setting as possible (Berg, 2004).  

Another important characteristic of a qualitative approach is that it does not involve the use of numbers 
when analysing data. Leedy (2001) supported the above argument by noting that the qualitative 
approach helps researchers to produce findings in words. Thus, the qualitative research method was 
used for this study whereby data was collected using in-depth interviews to get the relevant information 
from the school principals,  teachers, and the School Governing Body (SGB to explore the support the 
teachers get from the schools.  Data collected was analysed qualitatively through the use of thematic 
analysis and the researchers were able to come up with suitable themes to analyse and discuss the 
main findings from the data. Mouton (2002) noted that thematic analysis is quite helpful when analysing 
data collected through qualitative research method, especially when in-depth interviews as in this case 
of this research project, are used as data collection tools or methods.  

5 RESULTS 
The critical finding was that the teachers find it difficult to teach in English because they do not have 
enough support to master the language since it is their First Additional Language. This makes them 
code-switch regularly using IsiXhosa along with English while they are supposed to teach in English 
even during English lessons.  Thus, this affects the performance in their academic work since they do 
not have a proper understanding of and grounding in the English language. The study also found out 
that the schools lack adequate support to ensure the effective use of English for learning and teaching. 
The teachers say, 

 “The school doesn’t support us teachers so far on the use of English, although the 
department is trying their best but there is nothing is coming from the or the principal to 
support us. We only have my textbooks, study guides, and the information, we find by 
myself. Sometimes, the Department send people to come and take our learners to their 
libraries”. We feel like we do not get enough support especially for the new teachers who 
have just joined the schools’. 

The School Governing Body members reiterated 
“The only support that we know is the textbooks that are given to our children and also the 
study guides. That is what the Department is doing for our children. Even the textbooks 
might not be enough sometimes.  Teachers do not get enough support from both 

5191



 

 

government and the schools except for the textbooks., no induction and workshops are 
done to capacitate them to be able to teach in English as the Language of Learning and 
Teaching. This affects our children's performance as we SGBs do not have final words and 
this results in a high dropout of the children from schools”.   

The schools' principals added 

We don’t think the support is enough. Even if we get support from the Department of 
Education, their support is never enough on the use of the English language, because there 
is still a lot of things we need that they cannot provide for us, so it is never enough. This 
makes things difficult for us to support the teachers as we are also not capacitated enough 
and we should get permission and finances from the department of education to workshop 
our teachers. We do not have enough support, if English can be introduced at an earlier 
stage, we believe the learners would not have problems with English. If the learners should 
be taught in English early then they will flow throughout the systems”. 

6 CONCLUSIONS 
This paper concluded that English as a language of learning and teaching is very important to ensure 
quality, effective and sound learning and teaching as attested to by the research participants. The 
participants however expressed their concerns on the challenges around the use of English as a 
language of learning and teaching in public schools and how it affects their performance. The findings 
of this study have proved that teachers do not get enough support in English as Learning and Teaching. 
The participants were quite vocal and unanimous in airing their views on the importance and outcomes 
of English as a language of learning and teaching in their schools. They were also able to make 
suggestions on how the use of English as a language of learning and teaching can be improved in public 
schools. Although some of the participants agreed that the government is trying its best to support the 
schools on the use of English as a language for learning and teaching, they still believe that government 
support is not enough. It can therefore be concluded that the Department of Education and the 
government should come to the aid of teachers' support by providing the necessary resources on the 
use of English as a language of learning and teaching for quality and good performance in all subjects. 

7 RECOMMENDATIONS 
In light of all the findings of this paper and the discussions therein, the study would like to recommend 
the following: 

• That the government should introduce English to learners at an earlier age, as this will enable 
learners to understand English early enough and not at a later age where they would start to 
struggle with English.  

• Secondly, schools should be assisted and supported with the provision of needed textbooks and 
study guides for all grades so that teachers and also learners can have the needed textbooks to 
ensure the use of English for effective learning and teaching. This is in line with the view of the 
participants who noted that at times, they do not get the necessary textbooks for English or it may 
not be enough for the learners where they have to share.  

• Thirdly, teachers should always use the English language when they are teaching learners in 
classrooms and try to encourage and motivate learners to communicate in English. This means 
that teachers should avoid code-switching from English to IsiXhosa which could affect learners 
as they go on. This study believes that this will help learners to develop interest and skills to 
improve themselves in the use of the English language.  

• Fourthly, schools should make sure that teachers get enough support needed by organizing 
workshops to capacitate them as this will boost their self-esteem while using English during the 
classroom and improve the learners' performance.  
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LEARNING SUSTAINABLE DEVELOPMENT GOALS IN CHEMISTRY 
LABORATORY PRACTICALS 

C. Lull, I. Bautista, A. Lidón, J.L. López-Paz 
Universitat Politècnica de València (SPAIN) 

Abstract 
Our society is heading towards sustainable development. At the core of the 2030 Agenda for Sustainable 
Development are 17 Sustainable Development Goals (SDGs). SDGs describe major development 
challenges for humanity (e.g. end of poverty and hunger, quality education, ensure availability and 
sustainable management of water, the achievement of sustainable consumption and production patterns, 
combat climate change and its impacts, build peaceful and inclusive societies). For the SDGs to be 
reached, everyone needs to do their part. By changing our habits and making choices that have less 
harmful effects on the environment, we have the power to build a more sustainable world. Universities 
can play a relevant role in achieving the SDGs, since they are important agents for the integral 
development of future citizens, equipping the next generations with the skills, knowledge and motivation 
to address the challenges and opportunities of sustainability in increasingly complex and global contexts. 
Chemistry laboratories at Universities can play an essential role in helping society to achieve the SDGs. 
Students can understand and minimize the environmental impact when working in the laboratory and 
become aware of their role in achieving the SDGs. In order to check their knowledge of SDGs, the first-
year students passed a test at the beginning of the practicals and another test at the end of them. The 
second test was answered by 75% of the students, and the results indicated that all of them known the 
main purpose of SDGs and that each can contribute to achieving the SDGs. In a four-point Likert scale, 
85% of the students indicated that after finishing the chemistry practicals course, their awareness about 
the importance of properly handling chemical residues had increased to a great extent and 15% 
somewhat. In addition, after the laboratory sessions, 67.5% of the students answered that had 
considered the need to save tap and distilled water to a great extent during those sessions, and 32.5% 
somewhat. Finally, 82.5% of the students answered that they were willing to get involved in achieving the 
SDGs at the University through the actions prepared by teachers. Some students pointed out that the 
information provided in the laboratory sessions was their first approximation to the SDGs and expressed 
that is crucial the University's support for the implementation of the SDGs in the disciplines of the 
curriculum.  
Keywords: Sustainable development, SDG, chemistry laboratory, laboratory practicals, Higher 
Education, University. 

1 INTRODUCTION 
Our society is moving towards sustainable development. The concept of sustainable development was 
defined by the World Commission on Environment and Development through its Brundtland report, 
entitled "Our Common Future". According to this report, sustainable development is one that must meet 
the needs of the current generation without damaging the capacity of future generations [1]. In 2015, the 
UN approved the 2030 Agenda on Sustainable Development, an opportunity for countries and their 
societies to embark upon a new path towards improving the lives of all, leaving no-one behind. The 
Agenda has 17 Sustainable Development Goals (SDGs). SDGs address the global challenges we are 
facing today, including the eradication of poverty and hunger; the fight against climate change and 
raising awareness to adapt and mitigate climate change; ensuring quality education and gender equality; 
and defence of the environment, amongst others. Each of the SDGs has specific targets that should be 
reached by 2030. 

Chemistry plays an essential role in helping society reach these SDGs. The ACS (American Chemical 
Society) has identified seven priority SDGs and five additional SDGs that are fundamental to the work 
of the chemistry community. Recently, Axon and James [2] reviewed how sustainable chemistry can 
contribute to reaching SDGs from the point of view of the chemical industry (e.g. by optimizing 
resource efficiency and minimizing waste generated in existing and new synthetic routes; searching for 
alternative and less hazardous compounds; the application of catalysis and expertise in reusing, 
recycling and refining valuable metals). 
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As the United Nations indicates, to reach these goals everyone must do their bit: governments, the 
private sector, civil society and each individual. Universities can play a relevant role in reaching SDGs, 
since they are important agents for the well-rounded development of future citizens [3]-[6]. Thus, 
universities contribute to reaching SDGs by equipping future generations with the skills, knowledge 
and motivation needed to address the challenges and opportunities of sustainability in increasingly 
complex and global contexts [7], [8]. Universities can help students to become responsible and active 
citizens who will have a clear vision of future sustainability challenges. Education for sustainability 
aims to allow people to not only acquire and generate knowledge, but to encourage them to also 
reflect, from a responsible, global and future-oriented perspective, on the effects and complexity of the 
behaviour patterns of each individual and every group, and of decisions that they take. 

Higher education is working to include SDGs in learning activities, academic projects, definitions of 
skills, courses, extracurricular activities, etc. [8], [9]-[13]. By way of example, the University of 
Nottingham Trent (United Kingdom), within the framework of its “Curriculum Refresh” programme, 
encourages the integration of one or more SDGs into the teaching and assessment of subjects in 
order for students to work on one or more SDGs [3]. 
A wide range of science curricula requires introductory college chemistry courses [14]. At many 
universities, General Chemistry is taken by a large number of students [14]. For example, at the 
Universitat Politècnica de València, introductory chemistry courses are taught on undergraduate 
courses in Environmental Science, Agricultural Engineering, Forest Engineering, Food Science and 
Technology, Biotechnology, Industrial Engineering, Energy Engineering, Aerospace Engineering, 
Mechanical Engineering, Electrical Engineering, Automatic and Industrial Engineering, and Electronic 
Engineering. There is, therefore, a potentially large number of students taking chemistry courses who 
may learn about sustainable development, and about SDGs and how these may be reached. 
According to George et al. [15], many chemistry teachers aim to cover every aspect of foundational 
knowledge but many of the connections between chemistry topics and issues relevant to real-world 
applications cannot be included. They also suggest that teaching chemistry is also about including 
opportunities for students to visualize the practical application of concepts in chemistry to local and 
global economies, society, and the environment. For this reason, issues such as global food scarcity 
or the role of chemistry in polluting water resources should be included in chemistry courses. 
Petillion et al. [16] introduced SDGs as a thematic framework in an introductory chemistry course. 
They used a systems-thinking approach to link SDGs to the course content, and used active learning 
activities that demonstrated the applicability of introductory concepts in chemistry to challenges 
associated with various societal, environmental, and global challenges. Specifically, they developed 
targeted case studies that apply concepts from groups of course topics within a single framing system 
that links to multiple SDGs. Some of those studies were related to chemical fuels, the enthalpy 
changes of chemical reactions and the ozone and CFCs.  
Above all, chemistry laboratories can play an important role in reaching SDGs. Through performing 
small actions during laboratory sessions, students can become aware of their part in reaching SDGs.  
In this study, we present different activities carried out with first-year students in general chemistry 
laboratory practicals to raise their awareness about reaching SDGs.  We have worked mainly on SDG 
6: Ensure access to water and sanitation for all; and SDG 12: Ensure sustainable consumption and 
production patterns. One of the targets of United Nations SDG 6 is, “By 2030, improve water quality by 
reducing pollution, eliminating dumping and minimizing release of hazardous chemicals and materials, 
halving the proportion of untreated wastewater and substantially increasing recycling and safe reuse 
globally”. Sustainable consumption and production (SDG 12) is about doing more and better with less. 
It is also about decoupling economic growth from environmental degradation, increasing resource 
efficiency and promoting sustainable lifestyles. In order to introduce both goals to the students, the 
teacher provided information about them (Figure 1). 

 
Figure 1. Data supporting the need to achieve SDGs 6 and 12 given to students. Source: [17], [18]. 
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2 METHODOLOGY 
The initiative was developed in laboratory practicals of three groups taking Chemistry through the 
medium of English in their first year of the Bachelor’s Degree course in Aerospace Engineering at the 
Universitat Politècnica de València (UPV). A test in two parts was taken at the beginning of the first 
laboratory sessions. The first part contained a set of 10 multiple-choice questions about SDGs. Its 
purpose was to ascertain students' prior knowledge of SDGs. The test was published by Leiva-Brondo et 
al. [19]. In the second part of the test, the students were asked about their degree of commitment to 
taking action on different issues related to SDGs 6 and 12 (Box 1). This second part is the one analysed 
in this study. Questions were answered on a 4-point Likert scale (to a great extent, somewhat, very little, 
not at all). Before stating their degree of commitment, the students were informed about SDGs 6 and 12 
(Figure 1). This test was taken by 51 students. 

Box 1. Test related to SDGs 6 and 12. 

In chemistry laboratory sessions, we will pay attention to small details to do our bit in caring for the Planet. 
Indicate your degree of commitment to what is indicated.  
To support SDG 6. Clean water and sanitation (for all):  
1. We will not pour reagents down the sink in order to not pollute the water. 
To support SDG 12. Ensure sustainable consumption and production patterns: 
2. During experiments and when cleaning materials, we will use only the needed amount of water in order to 
avoid wasting water. Tap water costs 1.91 €/m3 and distilled water 90-1950 €/m3.  
3. We will make an ecological use of paper.  
4. We will not waste reagents.  
5. These practicals are taught at times of greatest sunlight, therefore we may not need all the lights on. 

In the last practical session, students were told that they had a final test on SDGs, uploaded onto the 
PoliformaT (PoliformaT is the UPV's e-learning platform). The students were told that, like the first test, 
it would not count towards their results in this subject and was therefore voluntary. This second test 
consisted of 5 multiple-choice questions and 2 dichotomous questions (Box 2). This second test was 
taken by 41 students. 

Box 2. Final test on SDGs. 

1. The SDGs seek to: 
a. Protect the planet and ensure prosperity for all.  
b. Send humanitarian aid. 
c. Assist war refugees. 
d. Put an end to large corporations. 
2. Can each of us contribute to reaching SDGs? 
a. No, we need to do it through established plans.  
b. Yes, through making small contributions like recycling.  
c. Yes, with considerable financial contributions.  
d. No, it is impossible to participate. 
3. Where did you place your disposed gloves? 
a. In the rubbish bin      b. In a specific container 
4. After completing your chemistry laboratory practicals, has your awareness about the importance of properly 
handling chemical residues increased? 
a. To a Great Extent     b. Somewhat     c. Very Little     d. Not at All 
5. Did you take into account the need to save tap water and distilled water during practicals? 
a. To a Great Extent     b. Somewhat     c. Very Little     d. Not at All 
6. Are you interested in how aviation supports the UN Sustainable Development Goals? 
a. Yes                           b. No 
7. Are you willing to get involved in reaching SDGs through activities prepared by teachers while you are at the 
University? 
a. To a Great Extent     b. Somewhat     c. Very Little     d. Not at All 
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3 RESULTS 
Each student can take care of the planet and build a more sustainable world for all by changing habits 
and making choices that have fewer damaging effects on the environment. The UPV Chemistry 
Laboratories intend to minimize the environmental impact of laboratory sessions. 

The analysis of the first part of the test taken by students on the first day of the laboratory sessions 
showed that they were partially informed about the SDGs (data not shown). 

Regarding the second part of the first test, in which students stated their degree of commitment, the 
results were: a) in relation to saving tap and distilled water, and not wasting reagents, 96.1% indicated 
that their degree of commitment was to a great extent, and 3.9% somewhat; b) on making an 
ecological use of laboratory paper, 94.1% of the students indicated that their degree of commitment 
was to a great extent, and 5.9% somewhat; c) on the unnecessary use of electric light during hours of 
greater sunlight, 78.4% of the students indicated that their degree of commitment was to a great 
extent, 17.6% somewhat and 3.9% very little; d) on not throwing reagents or hazardous waste down 
the sink to avoid water contamination, 96.1% of the students indicated that their degree of commitment 
was to a great extent, 2% somewhat and 2% very little. From the start, the students showed great 
willingness to consider measures related to saving water, reagents and paper, and to avoiding 
throwing waste and reagents down the sink. 

In the laboratory sessions, the lecturers emphasized promoting different activities related to SDGs 6 
and 12. In Box 3, there are different items related to SDGs 6 and 12 worked on in the first laboratory 
sessions. 

Box 3. Example of items worked on in the first laboratory sessions related to SDGs 6 and 12. 

Laboratory session 1: Safety rules, Safety Data Sheets (SDS), preparation of solutions 
• Waste management. Explain that all liquid or solid waste requiring special treatment must be deposited in a 

suitable container. This includes used gloves and paper, and excess reagents. Comment the Environmental 
policy of the University (e.g. environmental management system, materials consumption, waste management, 
water and energy consumption).  

• Importance of saving distilled water, tap water and of not wasting reagents. Lectures demonstrated how to 
properly clean lab glassware so as to save tap and distilled water. Discuss the cost of the energy needed for 
the production of distilled water. 

• Introduction to Safety Data Sheets. Explain that SDSs include information on how to dispose of hazardous 
reagents (e.g. do not discharge into drains or the environment; hazardous waste must not be mixed together 
with other waste or hazardous waste if this might entail a risk of pollution). 

• Management of hazardous waste: a) Solid NaOH: transfer any leftover NaOH into the waste acid-base 
container; do not throw down the sink, b) Hydrochloric acid 37%. Hazardous waste: dilute and flush; 
neutralization, dilution, disposal. 

Working on the activities collected in Box 3 guides the students to participate in reaching SDG target 
6.3 specifically: “By 2030, improve water quality by reducing pollution, eliminating dumping and 
minimizing release of hazardous chemicals and materials, halving the proportion of untreated 
wastewater and substantially increasing recycling and safe reuse globally”; and SDG target 12.4: 
“Achieving the environmentally sound management of chemicals and wastes, and reducing their 
release to minimize adverse impacts on human health and the environment”. Through these small 
actions, therefore, we can heighten students’ awareness of environmental issues. 

The second test was answered by 41 students. They all answered the first two questions correctly.  
They knew that SDGs seek to protect the planet and ensure prosperity for all, and that each of us can 
contribute to reaching these goals. Regarding question 3, where to dispose of used gloves, 95.1% 
said in a specific container. All of the students, independently of their answer, received the following 
feedback: “At the University of Edinburgh, gloves are recycled in the School of Chemistry. Waste 
Management Officer Tim Calder comments that recycling the single-use gloves has been easy to 
implement because the staff and students here have been happy to do their bit. The School has 
recycled about 85 per cent of all its used laboratory gloves – amounting to 15 tonnes – since 
introducing a pioneering recycling scheme in late 2014. Disposed gloves are processed to make raw 
materials used for furniture, floor tiles and sports pitches” [20].  
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85% of the students answered that, after the chemistry practical course, their awareness about the 
importance of properly handling chemical residues had increased to a great extent, and 15% 
somewhat (question 4).  67.5% had considered the need to save tap and distilled water to a great 
extent during laboratory sessions, and 32.5% somewhat (question 5). All of the students, 
independently of their answer to question 4, received the following feedback: “Waste disposal 
recommendations for solid NaOH. Hazardous waste must be managed responsibly. All entities that 
store, transport or handle hazardous waste must take the necessary measures to prevent risks of 
pollution or damage to people or animals. The waste must not be landfilled together with household 
waste. It should be recycled/reused, diluted and neutralized” [21]. Before answering question 5, the 
students read the following text: “Access to water is a human right. Many countries are facing ever-
greater challenges linked to water scarcity, water pollution, degraded water-related ecosystems and 
cooperation over transboundary water basins. Water scarcity affects more than 40 per cent of the 
global population and is projected to rise. In 2017, an estimated 3 billion people worldwide lacked the 
ability to safely wash their hands at home – one of the cheapest, easiest and most effective ways to 
prevent the spread of diseases like coronavirus. Water availability is becoming less predictable in 
many places. In some regions, droughts are exacerbating water scarcity, thereby negatively impacting 
people’s health and productivity, as well as threatening sustainable development and biodiversity 
worldwide” [22], [23]. 
As the test was prepared for students of the Bachelor’s Degree course in Aerospace Engineering, we 
included question 6: “Are you interested in how aviation supports the UN Sustainable Development 
Goals?”. The answer was affirmative for 92.7% of the students. The students received feedback 
related to SDG 6: “For SDG 6: Ensure availability and sustainable management of water and 
sanitation for all", some examples would be: New 'dry wash' techniques for aircraft can reduce the use 
of water by 95% compared to traditional cleaning methods. Emirates Airlines use a ‘drywash’ 
technique on its fleet which saves 11.7 million litres of water each year whilst improving the 
aerodynamic performance of its aircraft (reducing fuel burn). Oslo Airport conducts environmentally-
friendly deicing operations by using non-toxic deicing fluid for aircraft and additive-free organic salt for 
the runways and taxiways” [24].  
Finally, a large number of students (82.5%) showed interest in participating in activities prepared by 
teachers and geared towards reaching SDGs (question 7). 

4 CONCLUSIONS 
The teaching and learning of chemistry can play an important role in raising awareness of SDGs for 
the entire planet, and in demonstrating how we can all contribute to reaching these goals through 
taking action, however small.  In the chemistry laboratory, different SDGs have been worked on with 
the students, especially those related to water pollution and responsible consumption and production. 
Through these activities, students' awareness of SDGs has been raised.  
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Abstract 
The phenomenon of integrated assistance to the school as such in Lithuania has been investigated 
fragmentarily, just its different aspects are being analysed. That is why questions arise - what aspects 
of integrated assistance are acceptable for school communities? How do school communities assess 
the organisation of integrated assistance?  

The study deals with the results of the integrated assistance implemented to schools in 2018-2020. 
With the help of the group discussion method, it was aimed to disclose the experiences of school 
communities in relation to implementation of integrated assistance to schools. Discussion groups with 
school communities were organized.  

The data of the research revealed that implementation of integrated assistance was assessed by 
school communities as an opportunity for improvement of personal competences, self-improvement 
and to improve pedagogic activity by changing own attitudes and the attitude towards the process of 
education.  The assistance implemented in response to the needs of the school community is 
assessed as targeted and encouraging the school community to get engaged in solution of the 
identified problems. The applied model of integrated assistance is assessed as a trigger and a 
motivator which encourages the school communities to not just make use of the good practices of the 
colleagues, to self-check and to reinforce oneself, but also to develop and implement innovations in 
pedagogic activity.  

The data of the research show that when purposefully responding to the assistance needs of schools, 
communities change the culture of the organisation: solidarity, engagement into solution of problems 
increase and at the same time the attitude towards the process of education, pedagogic activity and 
continuous self-assessment of the activity does change.  

Keywords: school, school community, integrated assistance. 

1 INTRODUCTION  
Accessibility of education services and their quality is one of the key priorities of the country. In the 
National Education Strategy [1] it is noted that it is necessary to secure accessibility of education and 
equal opportunities, to the maximum developing the scope of children’s education, providing the most 
favourable conditions for the pupils to discover their individual capacities and satisfying their special 
needs in education and providing efficient pedagogical and psychological support to the pupils who 
face difficulties in learning. Other Lithuanian strategic documents respond to the set goal; in the State 
strategy on progress ‘Lithuanian Progress Strategy Lithuania 2030’ [2] a special role is attributed to the 
qualitative education; it is stated that it is one of the utmost important factors which determine the 
development of the the society. Scientists note that aiming at progress in education is one of the 
characteristics defining a good school. In the concept of a good school [4] it is stated that good results 
of education (self-education) and plentiful, memorable, meaningful, pleasant experiences from the life 
at school are considered characteristics of a successful school. The responsibility of the school itself is 
emphasized - encouragement of creativity of the school community and long-term initiatives for 
improvement of schools of different types. Schools are encouraged to create a profile of their school 
and to implement the activity models which would secure the best results of education (self-learning), 
providing proper conditions for sparing and improvement of children health, and securing positive 
psychological climate and save environment for children with different needs,and to develop 
democratic forms of self-government and shared leadership.   

The quality of services of education and their accessibility strengthen the intellectual potential of any 
country and encourages to enter the space of the global economic competitiveness [5]. Therefore, one 
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of the goals of the National Progress Plan for 2021-2030 is to overcome the challenges in quality, 
involvement, accessibility and equal opportunities in the education system. 

This means that accessibility of services in education is understood as an opportunity to get good, 
qualitative education for every child, starting with the early education and finishing with secondary 
education, including the children with special needs in education and those who experience difficulties 
in education due to unfavourable socio-economic conditions. It should be noted that omission of the 
targeted measures would not allow expecting that even and qualitative education would be ensured 
[7]. 

Performed researches show that seeking for better quality of education it is necessary: to improve the 
micro-climate of schools, to increase efficiency of the education process during the lesson, to improve 
availability of assistance for pupils with different needs of education [8, 9,10] and  to improve 
involvement of pupils [11], to identify different needs and expectations, experiences of participation, 
values and to involve them into creation of educational activities [12], to pay more attention to 
development of personal growth and well-being of the members of the school community. Seeking to 
implement the set goals, schools paid the most attention to development of the general competences 
of the pupils, their abilities to learn, to assessement of their achievements, improved the education 
process and micro-climate [14, 15]; opportunities to organise the activities of a lesson, as well as 
increase of the efficiency turned into an important aspect of activity improvement [16].  

Analysing scientific literature on provision of assistance to schools it has been established that the role 
of assistance of the social pedagogue and of the parents to the school children has been investigated 
in Lithuania the most. Merfeldaitė [17], Indrašienė and Suboč [18] analysed the specifics of the social 
pedagogue as of the supplier of social support. The role of the social pedagogue, as of one of the key 
organisers of the Child’s Welfare Commission, and in the provision of socio-pedagogical support for 
the pupils in school was investigated [19]. The performed researches are associated with assistance 
of the parents - the Lithuanian work migrants - for their children to adapt to a new school abroad [20]. 
It is noted that assistance from the parents strengthens the child’s motivation for learning [21] and 
improves their achievements [22, 23, 24, 25, 26]. On the other hand, the research shows that the 
parents of high-achieving pupils more frequently engage in the school activities that those of the pupils 
with poor achievement. It is noted that engagement and assistance of parents are of utmost 
importance in the development of the children with special needs. The aspects of cooperation between 
the specialists of education assistance with the parents are being analysed in different educational 
contexts [28.29, 30]. 

Thus, the phenomenon of integrated assistance to the school as such in Lithuania has not been 
investigated, just different aspects are being analysed.  

Therefore, questions arise - what aspects of integrated assistance are acceptable for school 
communities? How do school communities assess the organisation of integrated assistance?  

The subject-matter of the research is the provision of targeted integrated assistance for schools.  

The aim of the research is disclosure of experiences of school communities when accepting targeted 
integrated assistance. 

The study deals with the results of the project ‘Integrated Assistance for Schools’.  The assistance had 
been provided to the Lithuanian schools for three years (2018-2020). It is aimed to assist schools to 
purposefully plan changes, to ground solutions with explicit data analysis aiming at progress of the 
entire school, improving the competences of the teachers and administration.  

2 METHODOLOGY 
With the help of the group discussion method, it was aimed to disclose the experiences of school 
communities in relation to provision of integrated assistance to schools. The group discussion method 
is especially fit for discussion of different experiences in generation of new ideas, specifying the 
existing solutions, disclosing the gained experience, foreseeing the potentials for improvement of a 
situation. Such method for data collection helps to obtain more thoughtful interpretations of the 
participants on the question under discussion [31, 32]. The method is especially valuable as in 
moderation of communication in the discussion group, generation of new ideas on the chosen subject 
is ensured [33].  
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9 discussion groups with school communities were organized. In each school participating in the 
research at least 8 members of the school community participated: Principal and (or) Deputy Principal 
for education, assistance specialists, teachers. This is the optimal size of a group as each participant 
can present own attitude towards the problem at issue. The formed discussion groups were 
homogeneous, each of them belongs to their own school communities which had been provided with 
the integrated assistance. Participants in the discussions were in advance informed about the 
research (educational institutions were contacted by telephone, by e-mails), and a week prior to a 
meeting of each group it was once again inquired about the participation; in case of the absence of 
confirmation, new time-schedules were negotiated. The research was performed under the COVID -19 
pandemic conditions; therefore, the discussion groups worked remotely, using TEAMS or ZOOM 
platforms. 

Duration of a session was approximately 60 minutes. The data of the research were fixed and 
recorded on dictaphone. Prior to recording of the data, consent of the participants in the research 
regarding recording was obtained. Observations of the investigators were additionally recorded. In the 
introductory part of the discussion group the purpose, progress, data fixation were presented, the 
issues of ethics, confidentiality and anonymity of the participants were discussed. Later on, it was 
proceeded to the key issues of the research at this stage. 

The participants were asked questions on the content, organization and assessment of the provided 
assistance. All members of the discussion groups participated in the research voluntarily. The 
participants in the research were considered independently thinking personalities, capable of making 
decisions and having their rights to privacy and confidentiality. The participants in the research had a 
possibility to not answer the questions of the research or to discontinue the conversation in case they 
felt uncomfortably or unsafe. Consent of all participants in the research on participation in a discussion 
group was obtained. The participants were notified of the purpose of the research, the objectives, the 
use of the research data, potential risks and the right to withdraw from the research. The principle of 
confidentiality was observed: nobody but the team of the researches may use the information provided 
by the informant without his/her consent; the information presented in the report is impersonal. A lot of 
attention was paid to observation of the principle of personal privacy respect. Respect of the 
participants in the research is of utmost importance during the qualitative research; therefore, the 
researchers tried to disturb the participants of the research as little as possible and be impartial 
towards the ideas presented by the participants. The principle of goodwill and disposition to not harm 
the individual is based on the researchers’ respect of personal privacy: in the report on the research 
the aspects sensitive to the participants are presented correctly. 

Qualitative content analysis was selected for data analysis - a creative process of thinking with the 
purpose of decoding the meanings contained in the text, to realise and to identify the assessment of 
provision of integrated assistance and to define the aspects which need improvement in the area of 
assistance provision for schools. The text analysis took place in the following stages: coherent data 
reading, establishment of the primary elements, breakdown of the data into notional analytical units, 
division of those units into sub-categories and highlighting of the categories and interpretation of the 
content [34] Thus, at the first stage, highlighting of the semantic units (elements) was performed, 
based on the theoretical material; at the second stage, the semantic units were joined/ grouped into 
sub-categories, presenting significant statements; at the third stage the categories were formed. After 
completion of the above-mentioned steps, in order to secure reliability of the data, it was revised 
repeatedly. At the last stage, the conclusions were formulated.  

3 RESULTS 

3.1 Positive aspects of the integrated assistance  
The data of the research revealed that the experiences of the community members of the schools that 
had been provided with assistance were positive. According to the participants in the research, the 
integrated assistance was timely and it became a sort of a trigger for further growth of the school:  

“All trainings, consultancies, seminars were not just a theory which is hardly possible to use; it was 
support right here and right now” (M8); 

“I believe, the very injection that was made, the primary stimulation to get the engine started and 
moving little by little; this was the case”. (M4) 
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Based on the outgiving of the members of school communities, some of the school communities did 
not identify the need for such assistance and, having received the offer for integrated assistance, felt 
ill-treated, as they were underestimated: 

 “<...> well, we felt as if slightly hurt, as we were compared to another schools. Because of some 
reasons the others believed that we were somewhere down” (M4); 

“It was imposed from the top. Then there was the director<...> She felt very touched by this. <...> She 
even cried. <...> But we told her - no need to get excited, we will get learning. If we are there, we will... 
It will be some new experience” (M1) 

The others had already made self-assessment and were expecting of such assistance: “We do not 
know how we got there, but there must have been some criteria. Nobody told us anything, but there 
was no insult or anything of the kind. Yes, the situation, the answers, the analysis were not clarified. 
We ourselves felt that we needed assistance”. M8  

The offer of integrated assistance made some other school communities to think and evaluate the 
situation:  

 “<...> our community got all ears, why do we need such assistance. We got concentrated, we had to, 
as there were data on why we needed it. And we believe that this forced us to think on why it was 
<...>” M9 

Thus, the school communities, having learned of the proposed integrated assistance, differently 
reacted to the proposal, experienced different emotions and attitudes towards acceptance of the 
proposed assistance. Nevertheless, the participants noted that in the course of participation in the 
process of provision of integrated assistance, the resistance to the proposed integrated assistance 
was replaced with the positive attitude towards the assistance as a possibility for improvement of the 
school: 

“<...> when we learned about the kind of the assistance, we realised that we were very lucky. We 
could get what we would not be able to do on our own, to buy the seminars and to send so many 
people” (M8); 

“<...> I told to a director, don’t hurry, maybe this will be of some use. If we can get anything in addition, 
to learn, to make good, this is not bad” (M5).  

Analysing the data of the research, three categories defining the positive assessment of the integrated 
assistance were distinguished: a possibility to improve qualifications, an encouragement to improve 
pedagogical activity, a means for changes in the organisation culture. 

3.1.1 Possibility to improve qualifications 
Analysing the outgiving of the members in the research about provision of the integrated assistance, it 
was disclosed that schools positively assess the integrated assistance being provided because it was 
a possibility for the members of school communities to improve their qualification. The majority of the 
school community members made use of this opportunity. According to one of the participants in the 
research, almost the entire school community participated in the training and consultancies organised 
under the provision of the integrated assistance: 

“I did not see any non-participating teacher. Every teacher participated minimum in one event, and 
even more. None was left overboard, outside the project” (M8).  

The category “Possibility for qualification improvement” is specified by two sub-categories: organised 
training and initiated sharing of experiences with colleagues.  

The informants note that the training sessions organised in the course of the process were useful in 
terms of professional and personal growth of the educators:  

“The theory was matched with the practice and we are really happy that we had such an opportunity, 
as it is not possible to know everything all the time. Some peple studied before, so those could learn of 
novelties, for new teachers it was practical introduction”. (M3) 

“At the training sessions there were no uninteresting nor useless training. Generally, we accept any 
assistance if the assistance is properly organised. Reasonably thinking, the content is reasonable, not 
by-passing and not getting close to banality; this is good. There were no trivialities in this assistance”. 
M (4). 
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The informants emphasized the opportunity to share their good experiences during the provision of the 
integrated assistance as an important aspect of qualification improvement. Sharing of good 
experiences encourages teachers, allows making use of good experiences of other schools and, 
finally, to check whether the school is moving to the right direction: 

 “Sharing of experiences with other schools, teams. During the training sessions not just the lecturers 
but teachers as well shared their experiences, even their family experiences”. (M5); 

“I liked sharing of experiences - when teams from different schools would meet and share their 
experiences. This is very thoughtful. As we could also learn some issues which we did not apply in our 
school. To initiate. And to tell the teachers that other schools have different forms and methods. Such 
is their experience. And it is good experience. And we can use that. Maybe, to modify a bit, to adjust to 
our surroundings, but we can also do that. This was very thoughtful experience for us”. (M9); 

The participants in the research note that training and consultancy sessions encouraged them to 
improve their pedagogical activity. For this purpose, sharing of experiences by the lecturers and 
colleagues, demonstration of the applicable means and methods during the training and consultancy 
sessions was a significant impulse. According to an informant, “when own product is demonstrated, 
how it was done, with its start and end, and the results of it. It is quite different listening, different 
motivation. A wish to start on one’s own” (M8).  

3.1.2 Stimulus to improve pedagogical activity 
The category “Stimulus to improve pedagogical activity” includes two sub-categories: to adjust the 
proposed methods and means and to develop authentic strategies. 

The participants in the research in their outgiving disclosed that they used the gained in the training 
experience in their practical activity, tried the suggested methods, means and different strategies:  

“<You see..., X, when back, spread it. We used the Expectations Table where the children fill in, when 
we had trimesters, they filled in the first, the second and the third, and discussed each time with their 
mentors. <...> we do not call those joint parent meetings or open days, but factually we make 
individual conversations: a mentor, a subject teacher, when needed, a pupil and the parents. It really 
served the purpose...” (M4); 

 “<...> three-party conversations turned into routines in our school, every mentor has been practising 
this for the second year already.  <...> it really served the purpose. This takes place with three pairs of 
eyes; the information does not spread outside the class-room” (M6). 

Direct meetings and consultancies with the teachers who apply one or another method, strategy or a 
means in their pedagogical activity also served as a stimulus to test or apply another’s practices:  

<...> we had the system for individual progress assessment started. <...> there was a possibility to 
communicate with this teacher, who has been applying the system for individual progress assessment 
for a number of years. Then we delegated people from each methodological group so they could listen 
about the operation of the system in their schools” (M6); 

“As we could also learn some issues which we had not applied in our school. To initiate. And to tell the 
teachers that other schools have different forms and methods. Such is their experience. And it is good 
experience. And we can use that”. (M1). 

One more aspect which was disclosed under this category relates to the motivation to create on one’s 
own and apply in the pedagogical activity authentic, distinctive strategies. According to the informants, 
such training and consultancies during which educators - practitioners share their experiences, 
encourages them to look for innovations on their own: “<...> When a person who has been and has 
seen and assessed himself comes. He deliveres it differently, positiveness shines in his eyes and this 
inspires us for searching.” (M8). 

During the provision of the integrated assistance the school communities were provided with 
possibilities to get acquainted with the experiences of other schools, to analyse the methods applied 
by others in their pedagogical activity. This inspired the participants in the research not just to apply 
what they had seen and heard during the training, but also to look for new strategies and ways to 
improve their pedagogical activity:  

“I have not mentioned yet that after all those seminars we have introduced a novelty - “Cooperation 
Hour”. Each month, we have included this into the cooperation plan. In the beginning it maybe was 
sketchy, now we make the activity plan and try to identify subjects <…>” (M4); 
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“As we, for instance, on our own discovered a very good method last year, suggested to implement 
various programs in the whole-day groups. That is a reading program, IT literacy improvement, health 
promotion program” (M9). 

“Thanks to the integrated assistance, we started to accumulate the database of the needs of the pupils 
with special needs during the first year; later on, it grew and turned into a very nice body, we even 
have a separate website ‘XXX.lt’ where teachers, specialists may connect to with their own codes”. 
(M7). 

Thus, provision of the integrated assistance is assessed by the members of school communities as a 
stimulus for improvement of the pedagogical activity.  

3.1.3 Means for changes in the organisation culture 
Analysis of the texts of the discussion groups interviews disclosed one more category of positive 
assessment of the integrated assistance which is named as “Means for changes in the organisation 
culture”. The category is specified by three sub-categories: “Improvement of community mobilization”, 
“Engagement of pedagogues in the problems solution” and “Attitude transformation”.  

The members of the schools that were provided with the integrated assistance assess the received 
assistance as a means which helped them to get united and mobilized. The variety of the forms of the 
integrated assistance served for this purpose the most. Assistance was provided as consultancies in 
schools, organising seminars in other schools and in other venues. The informants see that such 
dynamic process of assistance provision specifically provided conditions for pedagogues to go 
together for trainings, to discuss and analyse a problem common for the entire school, to look for 
solution of the problem together, i.e., mobilised the school community: 

“But factually for us, as <...> a team, to know the teachers, who always went for seminars, it was a 
good opportunity to get into the same car with them, to go to the university, to be in the same venue. 
To talk informally, to stay in different environments, it was very good. <...> During those years we 
teamed together as leaders, and teachers teamed together”. (M9) 

The integrated assistance is disclosed as a certain means which encouraged all or the majority of 
community members to engage in settlement of problems significant for the school. The attitude that 
this is not my problem or that the problem should be solved by the assistance specialists is gone. 
According to the informants, during the integrated assistance, feeling the assistance, all members of 
the school community got engaged in the settlement of relevant problems: 

“<...> Teachers had to get engaged, and there were issues that specialists of assistance in education 
had to solve more: conflict management, cooperation with the parents, all teachers got engaged, and 
there were different situations, the seminars encouraged everybody to get engaged...it is a really good 
thing”. [M8] 

An important aspect of qualification improvement which was emphasized by the informants as a 
principle of the integrated assistance provision is multiplying of training at own schools. After the 
training the representatives of schools that took part there learned to present it to their school 
communities: 

 “Now we apply the teacher-to-teacher method where a teacher who is better in personalizing the 
content of education opens the door of his classroom for a colleague. Thus, we listen to at the 
seminars but we also try to share the experience” [M1] 

Participant in the research assess the integrated assistance as a means which allowed them to learn, 
grow, reflect the experience, assess together, and this, in its turn, helped to better understand each 
other: 

“There are more people who understand each other, its is easier to agree. My personal knowledge 
and experiences become the knowledge of the organisation. The number of people involved is 
increasing. We better understand each other. The emotional load is more understandable, I 
understand better and I am understood better, it is easier to find an agreement. (M2). 

“When its is provided as assistance rather than as instruction, we ourselves search for ways to solve a 
problem and adjust it to our community. I would not dear to assess but that it is growing experience 
(M4). 

Change of the attitude was determined also by the organisation of the integrated assistance where the 
school communities were given tasks encouraging to reflect on one’s activity:  

5207



 “The consultancy fitted because of this, as it as if gave homework before the next meeting. This as if 
enables us to look for mistakes. <...> Then the reflection allows you to reflect on where you have failed 
to succeed and why?” (M2); 

<...> it was very important to check whether we, as a school, were moving in the right direction. Do we 
have to change something? Its is a kind of self-assessment. During the consultancies, it was good to 
make such self-assessment. As we are not just in own shell, but move ahead, it is a new level” (M1). 

The informants note that this way also encouraged changes in the school community. According to 
one of the informants, “We can say that a transformation is going on (M8): 

“And the teachers help, they start thinking in a slightly different way about the process and about what 
we do in the school. Thus, the education paradigm changes, as well as the assessment and the 
learning itself. Well, the primary things appeared...” (M4); 

 “Where we are now, as far as I heard from the teachers, the responses to the training on emotional 
climate improvement were very good. Because they understood, new understanding that emotional 
being, the level -a teacher - a pupil, is a real precondition for better results of education”. (M9). 

It should be noted that the participants in the research especially positively assessed the response of 
the provided assistance to the context of a certain educational institution. The informants emphasized 
that the problems of the school had been considered and seminars, consultancies were individualised 
based on this:    

<...> the organisers go deep into our institution, our seeing of the problem, the need and only after 
analysis is made, after discussions with us, they appoint consultancy which is tailored according to our 
needs rather than to abstract selection of subjects, as this year, at least in autumn we had a very 
elaborated discussion on our needs, with consideration of a specific subject. <...>. Our needs were 
discussed and this was considered, there were no “talking for the sake of talking”, it was what we had 
requested, what we wanted <...> (M3). 

3.2 Aspects of the assistance to be improved 
Analysis of the research data disclosed that the school communities see in the process of integrated 
assistance also some aspects to be improved; they are summarised in the separate category 
‘Management of the process of integrated assistance’. The category is disclosed by three sub-
categories: selection of schools, planning of assistance provision, feedback from the organisers. 

3.2.1 Management of the process of integrated assistance 
It should be noted that the criteria for selection for provision of the integrated assistance were clear not 
for all schools. According to the representatives of school communities, one one hand, the data is not 
the worst, if compared to other schools, on the other hand, it is not clear why the schools are 
compared one with another. According to the members in the discussion groups, the project was 
“imposed” from the top (M1), without clarifying the selection criteria or discussing it with the schools: 

“We got a letter from the Municipality that we were in the group of schools that would be provided 
assistance. When we came for a meeting, you know, most of the teachers were angry about what was 
going on. The worst was that in the media it was written that those schools were losers. It was a shock 
for the school. <...> Strange attitude when they say that you are in a group of losers. It definitely 
should not be like that... <...> the start was wrong (M5); 

“<...> the results were always good, better than the average in Lithuania. But they can always be 
better. This did surprise us. When we learned that we were going to participate in the project, the 
organisers came; and they themselves could not answer where had they gotten the data on the poor 
results”. (M2). 

One more uncontrolled aspect of the integrated assistance process distinguished by the participants in 
the research associates with the planning of the assistance provision. The participants in the research 
noted that they were disturbed by disability to plan the school and their own activities, as the duration 
of provision of the integrated assistance was not clear: 

 “Should we know that it was a year-long project, we would plan the activities. But neither the time of 
commencement nor of the end was known to us. The same concerns the dates of the seminars. They 
would just fall as a surprise. After we have planned our activities, we would get an offer for a seminar. 
Just time planning.” (M6) 
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“The problem was that it was not clear whether the assistance would be continued. Every year it was 
uncertainty whether it was over or could we still expect something. We had no planning in advance. 
<...> To be better planned.” (M1) 

The last distinguished category in terms of provision of assistance is the lack of feedback from the 
organisers: 

“Feedback from the organisers. If they offered their assistance, so what is their assessment. Did they 
help us or not? Was it good for us or not, so, file a new request and we keep planing. This is from the 
organisers. Because it is the meaning of their work - did they help us or not.” (M2); 

“The effect of rush still exists: one has to submit urgently, to organise urgently. Planning in advance 
would be good. To think it over, to negotiate on the type of assistance.” (M1). 

The informants noted that they lack not just the feedback on the results of their participation in the 
provision of integrated assistance, but they also lack a proper instrument which would allow the 
schools themselves to “measure” changes in the educational institutions aiming at the quality of 
education, on the success in improvement of the education quality.  

4 DISCUSSION AND CONCLUSIONS 
Provision of combined assistance was assessed by school communities as an opportunity to improve 
personal competences, to self-improve and improve pedagogic activity by the same changing own 
attitudes and approach to the process of education.  

The data of the research revealed that the combined assistance was appreciated because of its 
targeted orientation to the problems existing in the context of a certain school. The assistance 
provided in response to the needs of the school community is assessed as targeted and encouraging 
the school community to get engaged in solution of the identified problems. In this process 
mobilisation of the community for joint actions is a very important aspect [35]. Scientific researches 
emphasize that only active participation in the process of changes management increases 
involvement of teachers and decreases resistance [36].  

The research disclosed that the majority of the teachers who positively assess the organised training 
sessions and consultancies on provided possibilities to take over the best practices of other 
pedagogues, due to properly selected content of the training and the conditions for realisation of 
theoretical knowledge during the practical sessions, did make use of the possibility to improve their 
competences.  

The applied model of integrated assistance is assessed as a trigger and a motivator which encourages 
the school communities not just make use of the good practices of the colleagues, to self-check and to 
reinforce oneself, but also to develop and implement innovations in pedagogic activity. This responds 
to the results of other scientific researches which have established that a major part of the success of 
the education process depends on readiness of the teacher and his/her motivation [37, 38].  

The data of the research show that when purposefully responding to the assistance needs of schools, 
communities change the culture of the organisation: solidarity, engagement into solution of problems 
increase and at the same time the attitude towards the process of education, pedagogic activity and 
continuous self-assessment of the activity does change. The system of integrated assistance in the 
school encourages the teachers and assistance specialists of the school to improve their qualification 
[39, 40]; to share the best practices and innovations, which strengthens the school as an organisation 
[41]. Coordinated action of all assistance specialists, teachers and other institutions (if needed) 
strengthens sustainability of the assistance system in the school [42]. 
This shows learning of different groups (pedagogues, specialists of educational assistants, parents) to 
work together with consideration of the child’s interests. Thus, the resources allocated for coordination 
of the new models of assistance and cooperation practices are justified. Without assistance and 
cooperation practices coordination efficiency of the assistance is not possible [43]. The aspects of the 
integrated assistance to be improved associate with the management of the process. School 
communities missed clear criteria, based on which the schools were assessed as requiring integrated 
assistance. The planning process for integrated assistance provision needs to be improved; because 
of this, the school communities quite frequently found participation in the training sessions rather 
complicated. The participants in the research indicated the lack of feedback from the organisers, or 

5209



absence of instruments which would allow a school to perform self-assessment of the results of the 
combined assistance as one of the aspects of the integrated assistance to be improved. 
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Abstract 
Latest trends in information technology development with the possibilities of big data processing 
makes it possible to conduct interdisciplinary technology-psychology research to build and verify 
formal psychometric models for software that can predict certain forms of personal success. 
Previously, we presented an approach to development of automated system for predicting the 
academic success of students based on data from the information-analytical system of the University 
and from their profiles on social networks. The system was developed within the problem framework of 
creating a psychometric model of success, which is based on a selected set of cognitive behavioral 
predictors of personal activity. In this paper we present an application of the same approach to 
prediction of another form of personal success, namely professional success, which includes job 
career, achievement of certain specialist grades after main graduation, job positions and professional 
objectives. This is done using open data from the largest Russian online recruitment site along with 
texts from profiles on social networks. Again, classical text indexing and word frequency 
characteristics analysis was used for information retrieval, and content analysis method of category 
grid extraction was applied to identify cognitive- behavioral predictors of professional success, such as 
the most typical text topics for groups of relatively successful, average and unsuccessful persons. The 
developed system was tested on prepared dataset, the results and conclusions are presented. 

Keywords: Natural language processing, social network, predictors, content analysis, topic extraction, 
professional psychometry. 

1 INTRODUCTION 
Currently, the problem of determining and predicting professional success is one of the most important 
for employers around the world, because it is not enough to hire an employee who is suitable for the 
required competencies [1]. The employer also needs to know exactly how the employee is ready to 
develop, and how he can positively influence the company in the future. At the same time research of 
the connection of personal psychosocial characteristics with indicators of their personal activity is an 
emerging field of research which can be supported with possibilities of information technology and big 
data processing. This allows to build and verify formal psychometric models for use in development of 
software that can predict some forms of personal activity success. 

Virtual environment is a new socio-psychological phenomenon that has significant impact on modern 
models of social reality. The result of individual’s socio-psychological life virtualization provides an 
expansion of life activity boundaries and with the emergence of a new conceptual model “Self-Real” [2] 
– “Self-Virtual” [3]. The "Self-Virtual" of a person, being a reflection of its “Self-Real”, expands the 
possibilities of understanding human behavior in real life based on the analysis of its virtual activity. 

A significant place in virtual environment is occupied by social networks – virtual platforms that 
connect millions of users and gives them opportunity to interact with each other. Users in process of 
such interaction construct their virtual personality, features of which are reflected in their personal 
profile – what we define as psychometric characteristics. 

This paper describes the possibilities of predicting the behavior of an individual based on the analysis 
of his profile in social networks. The research is carried out within the framework of a project 
supported by Russian Science Foundation and aimed at developing a theoretical and applied model 
for predicting the life activity of an individual in his educational and professional activities through 
social networks. 

Therefore, we propose to develop a system for automatic analysis of information about the job 
candidate predicting the professional success. One of the important sources of personalized data that 
make a foundation for psychometric model are texts found on personal web pages in social network 
[4]. The analysis is performed using statistical methods of information search and retrieval that allow to 
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structure textual data for topic extraction and further psychometric content analysis on connection of 
these topics to professional success. In this paper we present the research problem definition and 
propose a solution which consists of data acquisition, data preparation and, as a result of this study, 
development of content analysis category grid that can be used to assign a person to several 
categories of professional success. 

2 RESEARCH METHODOLOGY 

2.1 Problem definition 
The main thesis of the study is the assumption that texts from personal profile on social network 
contain psychometric characteristics and are prerequisites for cognitive-behavioral predictors of 
professional success. Thus, the aim of this study is to determine those predictors using the analysis of 
the textual digital footprint of job candidates and employees in social networks. 

There are various approaches to natural language processing: rule-based, statistical methods (corpus 
linguistics and machine learning), but they always involve transforming free text into mathematically 
formalized and labeled data. With this method of formalization, the task of qualitative text analysis text 
is reduced to a set of tasks of quantitative analysis. 

We propose to use classical methods of information retrieval for text formalization, in particular, the 
method of constructing text index which is a part of latent semantic analysis (LSA) approach. LSA 
makes it possible to reveal the relationship between a set of texts and words found in them, thereby 
revealing the characteristic topics inherent in all texts. This method consists in breaking the text into 
separate words (terms) and calculating the statistical characteristics of words such as number of 
usages, number of documents in which the word is used, resulting in a matrix called text index. 

After the formalization stage, we propose to use the method of content analysis through constructing 
of a category grid for qualitative analysis, since LSA itself does not imply an intelligent analysis text 
index done by a person. The main principles on which the category grid is built are: 

• Principles of approach to the person as an active creator of his life [5], with the help of which it is 
possible to substantiate the connection between mechanisms of determination and self-
determination with activity of individual in social networks, and, consequently, show the 
influence of these mechanisms on success in the context of professional achievements; 

• Concept of psychological organization of a person as an actor of development and self-
development from the standpoint of intellectual-activity mechanism [6], including the processes 
of cognition, transformation, interiorization, and creation. 

The essence of this method lies in differentiation of certain classification units, according to which the 
indices of texts are identified by a given limited set of categories based on the assumed psychometric 
model for personal professional activity prediction. The use of a category grid makes it possible to 
reduce the dimension of a given text index by including only those words that are significant both 
statistically and within the framework of theoretical psychometric model. 

The resulting category grid must be verified, that is, the hypothesis about its effectiveness must be 
tested. In particular, the category words from the success predictor grid should really reflect the 
person's inclusion to the successful group and not inclusion to the unsuccessful group, and vice versa. 
This verification takes place by studying the statistical characteristics of category words in generalized 
indices of all groups. 

The presented approach, which combines methods of information retrieval and content analysis, has 
already been previously applied to identify behavioral predictors of students' academic success and 
published in paper [7]. 

2.2 Related work 
As the main problem of the research is based on finding the correlation between psychometric 
characteristics of a person in his life activity and their digital footprint in social networks, we will firstly 
describe existing studies in this field. 

The first most important task is to determine the personal attributes and their impact on professional 
success. This is what [8] states in his work, and reveals the influence of the following attributes on 
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professional success: “self-checking”, “strong will”, “determination”, “independence”, “self-motivation”, 
“flexibility”, “emotional stability”, “emotional intelligence”. In addition, researchers in [9] partially 
address the problem of establishing a correspondence between the results of psychological tests and 
the digital footprint of a person. 

Authors of [10] take into account the relationship between level of activity on Facebook and all 
elements of the Big-Five model and other psychometric indicators (shyness, narcissism, loneliness). 
Data were collected using psychological tests performed by subjects. The study showed that active 
users of social networks are more extroverted and narcissistic. On the other hand, non-users are more 
conscientious and socially isolated. 

Authors of [11] approach the problem from a different angle. They develop a model that predicts 
likelihood that a person will use social networks frequently. The data is based on social media activity 
of students and on results of two tests: Five-Factor Personality Inventory and Coopersmith’s Self-
Esteem Inventory. Then a correlation is established, which is used to make an analysis based on 
passed tests. 

Next, we review existing study on qualitative analysis of textual data features, topic extraction in 
particular. These papers show that text indexing is an essential step for formalizing text features in a 
qualitative analysis in humanitarian research projects. 

In paper [12], a lexical-statistical analysis of user texts from Vkontakte social network on user's 
professional interests is presented. The proposed system, according to the authors, can be used for 
the professional orientation of students. For the task of text analysis, the input texts were normalized 
and three thesauruses for automatic indexing were created for humanitarian, mathematical and 
scientific professional interests. Based on these thesauruses, several text classifiers were developed. 
The most stable result was shown by the logistic regression classifier. 

The main object of paper [13] is the analysis of natural language texts modality in terms of both the 
relation of the text author to the message, and the relation of the message to reality. The author 
analyzes existing approaches to modality extraction, and finds their dependence on the subject area. 
All methods include, as a first step, markup of the text, which can be done using machine learning, 
which involves preliminary indexing. 

From the related works analysis, we can conclude that social networks do actually contain predictors 
of personal activity and personal success, including professional, as related to academic success. At 
the same time, the task of text analysis can be either reduced to indexing or expanded using machine 
learning. 

3 DATA PROCESSING 

3.1 Data source 
The main data source for this project is the database of developed information-analytical system which 
support automated collection and pre-processing of data from the HeadHunter job search platform and 
the VK social network. 

Initially, information about 1,331,717 users who publicly posted their CVs on HeadHunter was 
received, processed and added to the database, then 436,031 applicants were discarded after 
analyzing their data for implausibility. Further, using the VK analysis module, 149,430 social network 
user IDs corresponding to CVs were found, and texts of posts and reposts were extracted from these 
profiles. The texts were retrieved using the “requests” Python library through VK open API from public 
access, if the user's page was inaccessible or private, or the user did not have any posts and reposts, 
this profile was discarded. Then the data was anonymized by removing of any external source’s 
identifiers. Thus, among the entire sample of profiles, posts and reposts were extracted from 60,317 
profiles. Total number of extracted texts was 10,113,389 posts, 11,725,410 and reposts. The text 
extraction process is described in more detail in [14]. 

The resulting profiles were distributed among 5 categories according to indicators of professional 
success using the k-means method, from the least successful (group 1) to the most successful (group 
5). For this, a system of positions nomenclature and career achievements indicators was developed. 
The assessment of professional success was carried out according to market criteria (wage level, 
region of residence) and non-market criteria (employee competence, general work experience, work 
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experience at the last job, employment at the time of analysis, knowledge of foreign languages). This 
research is described in [15]. 

3.2 Data indexing 
Since text indexing is usually used to implement information retrieval, it includes the concept of a 
document, which means any logically coherent source of text. In this study, the document refers to the 
profile page of a social network user. 

The indexing process begins with tokenization of input text which means dividing the text into separate 
terms. During tokenization, the text is cleared of punctuation and extra characters and then some 
semantically special elements of interest, namely hashtags and URI links, are extracted. Separate 
indices are constructed for these elements. Tokenization process is performed with the usage of 
regular expressions from "regex" Python library. Then the word is converted to its grammatical initial 
form and added to the index. 

The indexing occurs for each person’s profile from the general sample separately for ordinary words, 
for hashtags, for URL links from posts and from reposts, resulting in 6 indexes per profile. Afterwards, 
these indices are combined according to samples of 5 categories of success. In addition to 
generalized indexes, so-called generalized inverse indexes are built for each group with indexing of 
the form "Word" – "Number of people using this word within their group." Table 1 presents the 
quantitative characteristics of the indexed groups. 

Table 1. General indexation results. 

Index group Indexed profiles 

All 60317 

Successful 9889 

Group 4 14107 

Group 3 23946 

Group 2 7709 

Unsuccessful 4666 

The most interesting for our study are indices of unsuccessful (group 1) and successful (group 5). On 
the basis of these indices, specific index subsets are built, which serve as sources of category words 
for development of category grid. General approach to constructing such subsets is sorting the words 
in index according to their statistical characteristics, picking top N of words in sorted index, and finding 
complements of generalized indices for groups of successful and unsuccessful in terms of set theory. 
The resulting index subset contains words that are unique for a particular group. However, the order in 
which these actions are applied determines two different methods. 

When using the first method, called "Top Unique", for indices being intersected S (for successful) and 
U (for unsuccessful), their complements S\U and U\S are found, after which an upper slice of N words 
is extracted from them. The interpretation of this method is: "Highlight the most frequently used words 
among the words uniquely used by a group of people." 

When using the second method, called "Unique Tops", for indices being intersected, their upper slices 
of N words are extracted. After this step their complements Sc\Uc and Uc\Sc are found for the obtained 
index slices Sc and Uc. The interpretation of this method is: "Highlight uniquely used words among the 
most frequently used by a group of people." 

Both methods give different results when applied to the initial data, but it cannot be said unequivocally 
that the results given by one method can better reflect the psychometric characteristics than the 
results of the other method. Therefore, both were implemented for N=1000, and thus, as a result of the 
aggregation, two index subsets were obtained for both 6 generalized indices and 6 generalized 
inverse indices for successful and unsuccessful groups corresponding to each method. As a result, 
there are 48 index subsets: 24 for group of successful and 24 for group of unsuccessful. 
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4 PSYCHOMETRIC RESEARCH 

4.1 Category grid 
Based on the research methodology a category grid of cognitive-behavioral predictors of professional 
success was developed. 6 blocks of predictors were identified, which are subdivided into categories 
and subcategories. Table 2 and 3 show parts of the developed category grid. 

Table 2. Category grid of professional success predictors. 

Category Feature Topic Category word 
(Russian) 

Category word 
(English) 

I am Demographic 
characteristics 

Gender мужик man 
мужской male 

Revenue курс rate 

Profession 
рабочий worker 
коллега colleague 
бизнес business 

I want to Motivational 
focus 

Needs 

благо good 
удовольствие pleasure 
благополучие wellness 

защита protection 
гордиться pride 

Motive 
пожелание wish 

рекомендовать recommend 

Goal 
квартира apartment 

путешествие travel 
автомобиль car 

Self-actualization открытие discovery 

Self-development движение movement 
рост growth 

I can Personal 
characteristics 

Personality traits 
открытый open 
спокойный calm 
активный active 

Openness to experience поиск search 
Focus процесс process 

I have to Volitional 
characteristics 

Will 

правильный correct 
достаточно sufficient 

мера measure 
требовать require 

Duty честь honor 

I feel Emotional 
characteristics 

Experiences 
впечатление impression 

ожидание expectation 

Emotions 
позитив positive 

рад glad 
Feelings ощущение sensation 
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I'm acting 

Behavioral 
characteristics 

Activity 
участвовать participate 
готовиться prepare 

труд work 

Planning actions and 
operations 

программа program 
проект project 

готовить prepare 
способ method 

система system 
порядок order 
условие condition 
список list 
пример example 

ход move 

Spending time Leisure 

отпуск vacation 
центр center 

прогулка walk 
концерт concert 

Table 3. Category grid of professional unsuccess predictors 

Category Feature Topic Category word 
(Russian) 

Category word 
(English) 

I am Demographic 
characteristics 

Gender 
девчонка girl 

пацан boy 
Revenue монета coin 

I want to Motivational focus 

Needs 
счастливый happy 

наслаждаться enjoy 

Motive 
признаться to confess 
признание confession 

Goal исполниться to be fulfilled 

Meaning 
др bd 

днюха birthday 
днюшка birthday 

Self-actualization 
измениться change 
меняться change 

Self-development 
учёба study 
урок lesson 

I can Personal characteristics Personality traits 
искренний sincere 

черта trait 
дружить make friends 

I have to Volitional characteristics Will подобрать pick 

I feel Emotional characteristics 

Experiences 
воспоминание memories 

больно painful 
ненавидеть hate 

Emotions 

грусть sadness 
веселие fun 
кричать shout 
скучно boring 
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печаль sadness 
злой angry 

улыбнуться smile 
страшно scary 
грустно sad 

благодарный grateful 
смешной funny 
глупый stupid 

Feelings 

безумно crazy 
достигнуть achieve 

любовь love 
влюбиться fall 
полюбить fall in love 
одинокий lonely 

обнять hug 
обнимать hug 

I'm acting 

Behavioral 
characteristics 

Activity 

перейти go 
переходить go 
общаться communicate 
рисовать draw 

нарисовать draw 
Planning actions and 

operations задание task 

Spending time 
Leisure сериал TV series 

Hobbies 
искусство art 

приключение adventure 

4.2 Grid verification 
After category grid was built, the hypothesis of grid effectiveness was tested, which consists in 
studying the correctness of category words choice, that is, each chosen word should really be used to 
a greater extent in corresponding group, and to a lesser extent in other groups. This test was carried 
out both for general indices of all 5 groups, and for aggregated index subsets of unique words. The 
first test evaluates the total percentage of people in group using the word, the next one gives the data 
needed to verify the hypothesis. 

The results of testing for full index show that most of word categories were chosen correctly, while the 
frequency of word occurrence among profiles does not exceed 10-15% for posts and 20-30% for 
reposts, which is consistent with frequency characteristics of natural language vocabulary. These 
frequency ranges can be used as standards for characteristic of a high-frequency word in content 
analysis. The category grid for unsuccessful, however, shows a bias towards characteristics of 
successful, which may be due to disproportionately small sample size of unsuccessful group. 

In addition, the results of aggregated index subsets testing show that most of word categories are 
characterized by a monotonic increase in the degree word usage from group to group, which indicates 
correctness of intermediate position of groups 2, 3, 4 between successful and unsuccessful. Tables 4 
and 5 show parts of category grid test results for aggregated index subsets. 
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Table 4. Test results for category grid of successful. 

Concepts Successful Group 4 Group 3 Group 2 Unsuccessful 

business 2.14% 1.67% 1.66% 1.56% 0.45% 

worker 0.80% 0.63% 0.56% 0.60% 0.32% 

student 0.28% 0.30% 0.34% 0.21% 0.26% 

government 0.81% 0.57% 0.65% 0.42% 0.34% 

famous 0.16% 0.21% 0.18% 0.27% 0.15% 

value 0.39% 0.33% 0.32% 0.34% 0.26% 

become 1.37% 1.06% 1.08% 0.97% 1.01% 

theory 0.22% 0.20% 0.29% 0.35% 0.24% 

science 0.32% 0.33% 0.34% 0.22% 0.41% 

musical 0.76% 0.70% 0.77% 0.60% 0.56% 

remarkable 0.44% 0.50% 0.37% 0.56% 0.43% 

interesting 0.30% 0.25% 0.33% 0.29% 0.30% 

sensation 0.21% 0.25% 0.21% 0.29% 0.30% 

consciousness 0.24% 0.21% 0.23% 0.18% 0.11% 

Table 5. Test result for category grid of unsuccessful. 

Concepts Successful Group 4 Group 3 Group 2 Unsuccessful 

girl 0.50% 0.45% 0.49% 0.45% 0.34% 

coin 1.52% 1.32% 1.26% 1.38% 0.88% 

enjoy 0.44% 0.52% 0.47% 0.42% 0.54% 

recognition 0.65% 0.64% 0.68% 0.70% 1.56% 

be fulfilled 0.55% 0.64% 0.60% 0.65% 0.58% 

birthday 2.61% 2.63% 2.64% 2.40% 1.65% 

change 0.31% 0.28% 0.25% 0.26% 0.34% 

alter 0.36% 0.35% 0.48% 0.31% 0.45% 

study 0.34% 0.40% 0.44% 0.58% 0.94% 

lesson 0.71% 0.75% 0.72% 0.73% 0.79% 

sincere 0.42% 0.62% 0.45% 0.60% 0.39% 

Thus, the obtained results confirm that category grid is built correctly and allows predicting 
professional success on the basis of qualitative texts analysis of posts and reposts in social network, 
that is, it sets predictors of success in the form of certain category words typical for groups of 
professionally successful and unsuccessful. 

4.3 Results 
Based on results of content analysis from category grid, the following conclusions can be drawn: 

• For a group of professionally successful people, behavioral characteristics are more 
characteristic, in particular, it is important for them to engage in some kind of activity, they plan 
their actions by defining sequential tasks. Most often, their focus on self-development is 
characterized precisely by the motivational professional side. 
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• In the group of professionally unsuccessful people, emotional characteristics prevail, that is, 
mainly experiences, emotions and feelings. They are also characterized by behavioral 
characteristics, such as planning actions and being engaged in any activity, but their own 
emotional state is more important. For them, abilities and personality traits are not so significant, 
they are free in choosing their actions and desires. 

5 CONCLUSIONS 
The developed category grid allowed to approach broader understanding of further development of the 
psychometric model for personal professional activity prediction through cognitive-behavioral 
predictors. The obtained results were summarized in a theoretical-methodological psychological 
model; a number of its positions are presented in the article [3]. In practice, those results can be used 
in the processing of other sources of personal data such as corporate databases or the data from 
other social networks. 

In addition to qualitative analysis, the presented approach specifies formalization of arbitrary text into a 
set of word categories that can be represented mathematically, for example, in form of a vector, which 
makes the category grid suitable as a data source for a neural network. Further implementation of 
automatic success prediction system based on machine learning, using the obtained predictors in 
aggregate as features, can improve the prediction of professional success. 

Also, in the course of further research, it is planned to combine the results of of professional success 
metrics and academic success metrics analysis to obtain a uniform informational-analytical system for 
determining personal success. 
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LOCKDOWN IMPACT ON ADOLESCENT STUDENTS 

M. Melo, F. Simões 
University of Beira Interior (PORTUGAL) 

Abstract 
Anxiety at school has been reported by many studies. Recently, Brazil was named the country with the 
most cases of depression and anxiety during the SARS-coV2 pandemic. It topped a list of 11 countries 
and reported that 63% of symptoms related to anxiety. This research aims to analyse the effects of 
lockdown on students’ lives, highlighting health, family and teaching dimensions. 39 elementary school 
and 3rd grade high school students, aged between 14 and 19 years old, of both public and private 
schools of Santana/Amapá municipality participated in this study [64% female (n=25) and 36% male 
(n=14)]. This is a quantitative and descriptive study, in which the data collection was carried out 
through an online questionnaire. Results indicate that 41% (n=16) of the students suffer from severe 
anxiety with female group being the most affected (48%, n=12) as compared to male (29%, n=2). Of 
all the participants, 64% refer waking up several times during the night and 41% feeling sleepy when 
they wake up. Considering family relationship, 73% refer that it is normal and 22% bad or very bad, 
indicating that the majority of the students who reported having a dysfunctional family relationship and 
suffered from severe anxiety did not speak to anyone and were almost always in their room. Closing 
face-to-face classes aroused some feelings such as «sad», «destroyed», «terrible» and «anguished». 
Regarding remote classes, 65% refer they feel more or less and 22% feel terrible. The main 
complaints include having to get up early, not being able to follow the lessons, not being able to 
understand and being restless during the lessons. In conclusion, classes closing, lockdown and 
remote classes have impaired students’ mental health leading to severe anxiety, sleep disorder and 
family relationship problems. These facts are worrying, since Amapá State has a high suicide rate 
among adolescents. So, educational prevention policies are urgently needed. 

Keywords: Lockdown, elementary school, student anxiety, remote classes, prevention. 

1 INTRODUCTION  
We may characterise adolescence as a phase of intense physical, biological, psychological and social 
changes. This is a phase of human development intense in inquiries and contradictions. The word 
adolescence is of Latin origin, from the verb adoslecere, which means self-development and growth 
and with Portuguese also acquiring from the Latin term addolescere the word adoecer (to sicken, fall 
ill), thus characterising the phase as a painful process of physical and psychic growth. In this phase, 
there is emotional suffering alongside physical, biological and mental transformations. The transition 
phase from childhood to the beginning of puberty represents a difficult period both for the young 
person and for their parents and teachers as these physical and biological changes occur in 
conjunction with behavioural changes. Throughout their development, young persons go through 
numerous adaptations. However, some young persons experience greater difficulty in establishing 
distance from their childhood identity even while puberty is forcing them to grow into the adult world. 
Youths thus perceive themselves as facing a very often contradictory situation: remaining the same or 
changing. Faced by this, many adolescents enter into what gets termed as the “adolescent crisis”, 
characterised by fear and insecurities as regards the future, feeling anxious and encountering rising 
difficulties in adapting to this new phase [12], [18]. 
Anxiety is a term referring to a feeling of impotence that leads the subject to feel threatened in the 
belief that their existence and essential values are in danger. Common among the symptoms of 
anxiety are: shaking or feelings of weakness; tension or muscular pain; restlessness; swift to tire; 
shortage of air or the feeling of gasping; palpitations; sweating, cold and moist hands; a dry mouth; 
vertigo and dizziness; nauseas and diarrhea; blushing or shivers; urinary deficiency; blocked throat; 
impatience; exaggerated responses to surprises; difficulties in concentration or memory lapses; 
difficulty in conciliating and maintaining sleeping habits; and irritability. Diverse studies refer to the 
number of adolescents that experience emotional problems and that the numbers suffering feelings of 
extreme anxiety are rising considerably [9], [14], [16]. 
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In the academic environment, this problem has affected an increasing proportion of students, with 
anxiety in the school environment, as in any other context, rendering sufferers dysfunctional and 
blocked, leading such youths to feel unable, with chronic concerns, complaints of headaches, sharp 
mood fluctuations, irritability, sharp alterations to sleeping patterns where not a refusal to go to school, 
all in all resulting in low academic achievement, heightened failure rates and, in occasional cases, 
dropping out of school [9], [14], [18]. 

School anxiety among adolescents may be triggered by the challenges and countless demands made 
of students, including, for example, complex subject matter, highly demanding teachers, long 
timetables, changes in sleeping patterns, academic performance, and among others. The researcher 
Damour [16], following a recent study of anxiety in adolescents, reports “31% of girls and young 
women display symptoms of anxiety in comparison with 13% of boys and young men”.  Female 
students suffer more from symptoms of school anxiety that may interrelate with the lack of sleep. 
Research findings have already demonstrated that this sleep deprivation among adolescents 
interrelates with physiological, social and behavioural factors. Among the physiological factors are the 
alterations in the production of melatonin, the hormone that works the sleeping functions, which 
ensure that adolescents experience a delay in phases, experiencing tiredness only when already late 
at night [13], while for the social and behavioural factors, the main motives stem from schools 
timetables and external facets, such as the utilisation of electronic devices (smartphones, notebooks, 
television, etcetera), during the night and further delaying the arrival of the time for sleeping [13], 
[23].The fact that adolescents fall asleep late at night and for social reasons have to get up early in the 
morning means that they face period of tiredness during part of the day. Certo and Pinto et al; 
associate daytime tiredness to the symptoms of anxiety in adolescents and with the fewer the hours of 
sleep and the lesser the quality of sleep, the greater the levels of daytime tiredness and anxiety 
symptoms.  

Brazil was recently identified as the country with the most cases of depression and anxiety during the 
SARS-coV2 pandemic, leading a list of 11 countries. According to this research, 63% of the symptoms 
relate to anxiety with women, the young and the unemployed the most affected groups (USP, 2021). 
Among young persons, stressed parents, economic losses, sick family members, distance learning, 
confinement and missing friends rank among the factors most able to harm mental health and that are 
causing illness in many adolescents [17]. 

According to the World Health Organisation (WHO), around 264 million people worldwide are suffering 
from anxiety related issues, an average of 3,6%. The WHO highlights how half of such mental issues 
begin in the population at around 14 years of age and that one in five of adolescents suffer from some 
type of disorder, with anxiety attaining the greatest incidence. Anxiety disorders emerge through 
symptoms such as difficulties in concentration, sleeping problems and over worrying and in some 
cases sleep deprivation emerges as a determinant factor for aggravating or causing the symptoms of 
anxiety. Social confinement (imposed by governments to reduce levels of infection during the Covid 19 
pandemic) has contributed towards raising the incidence of anxiety and altering sleep patterns, 
especially among adolescents. Research studying the effects of these variables in this group are 
important not only to the levels of scientific knowledge but also to government authorities raising 
questions around mental health as a priority for discussion. Given all this, this research study sets out 
to analyse the effects of social confinement on the lives of students, focusing especially on the 
dimensions of health, family and education. 

2 METHODOLOGY 

2.1 Participants 
A total of 39 students participated in this study, aged between 14 and 19 years, students in the 9th 
grade of compulsory education and the 3rd stage of middle teaching, with 64% female (n= 25) and 
36% male (n= 14) drawn from a state public school and a private school located in the 
Santana/Amapá municipality The study is thus descriptive and adopts a quantitative approach. 

2.2 Instruments 
In order to collect the data, we applied an online questionnaire. This included a series of demographic 
questions; sleep diary; the Beck anxiety inventory and closed and open questions about social 
confinement. 
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The socio-demographic questions detailed aspects related to school, family and sleeping habits; the 
sleeping diary sought information about the times of adolescent sleeping and waking in order to 
analyse any eventual interferences of social confinement in the sleeping patterns of young persons; 
the Beck anxiety inventory represents an instrument composed of 21 questions divided up into four 
subscales classified according to a Likert scale with 0-4 points to evaluate the symptoms of anxiety in 
which 0=Absolutely not; 1= Lightly, it did not bother me much; 2= Moderately, it was highly unpleasant 
but I could cope and 3= Severely, it was difficult to deal with. The total of points on the scale leads to a 
general classification. The results range from a minimum level of anxiety of between 0-10 up to a 
severe level of gravity of between 31-63. This instrument enabled the evaluation of the level of anxiety 
of students under social isolation and in relationship to remote classes. The final questions were both 
closed and open and inquired about social confinement as regards the emotional state of the 
adolescents towards their family, school and health.  

The questionnaire was answered during the remote classes of students given that in-person classes 
had been suspended since March 2020 and yet to return at the time of the survey. To this end, the 
researcher contacted the pedagogic coordinator and psychologist of the schools to explain the 
research objectives and, following their respective acceptance, defining the time and date to explain to 
the students and deliver the research link for completion by those agreeing to participate.   

3 RESULTS 
The research results convey how 41% (n=16) of students suffer from severe anxiety with the female 
group 48% (n=12) more affected than their male peers 29% (n= 4). Of all participants, 64% wake up 
various times per night and 41% feel tired on waking up. 59% cannot wake up on their own, 77% say 
they do not sleep during the day, and 87% do not take any medication to be able to sleep. As regards 
sports and exercise, the findings state that the majority of students do not engage with 77% not 
practicing any type of sport and only 23% saying they do at least one or two types of physical activity. 
In terms of their family relationships, 73% state that this is normal and 22% terrible or awful, observing 
that the majority of students who report having poor family relationships also register among those 
suffering from severe anxiety, that they did not talk to almost anybody and were almost always in their 
rooms. With the closure of schools brought about by government decree in keeping with WHO 
guidelines for reducing the number of Covid 19 cases, some students expressed feeling extremely 
sad, destroyed, awful and anguished. In relationship to remote classes, 65% describe them as okay 
and 22% as terrible. Asked about the time they wake up, only 26% said this was because of the 
classes with 72% attributing other motives, such as having watched films until late, not being able to 
sleep, because they were talking with somebody, to spending more time on their phone or because 
somebody woke them up. Among the major difficulties they perceive with this type of teaching, 33% 
refer to awful Internet connections and 28% to other motives, among which are having to get up early, 
not being able to accompany the classes, not understanding the subject, feeling tired, mental 
tiredness and a lack of will in addition to losing concentration due to noise and/or the social networks. 
A majority report that they feel very anxious, tired and suffocated during remote classes. 

3.1 Discussion of the results  
This study provides evidence of a significant rise in the number of students with symptoms of anxiety, 
difficulties in sleeping, relating to their families, doing sport and attending remote classes. The findings 
returned serve to strengthen the results of other current research on this theme [10], [17].  
The research results indicate that 41% of students are suffering from severe anxiety, however, 
research pre-dating the current pandemic period was already accounting for significant rises in 
adolescents experiencing anxiety symptoms and with the Covid 19 pandemic seeming to have 
worsened this situation. Research studies have also emphasised how there has also been a rise in the 
anxiety indicators reporting on school environments that seem to cause a diverse range of emotional 
problems to students as confirmed by this present study. The results point to female adolescent 
students (48%) more widely experiencing symptoms of anxiety than their male adolescent peers 
(29%). These results align with other studies on this theme [9], [14], [16], [18]. 

We may state that students are experiencing worse quality of sleep due to the rise in exposure to 
digital screens as 44% commonly communicate by messages before going to sleep and 64% wake up 
during the night to look at their smartphones. These figures interrelate with social and behavioural 
factors that pre-date the Covid 19 pandemic but which have undergone significant increases during 
social confinement as adolescents no longer need to wake up early to go to school as they previously 
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did [13], [23]. We here verify that 76% of students do not sleep during the day and only 25% stating 
that they feel sleepy with these data contradicting studies prior to the Covid 19 pandemic that report 
high levels of daytime tiredness among adolescents. Certo, [2] and Pinto [22] associated daytime 
tiredness to anxiety symptoms among adolescents and the fewer the hours of sleep and the lower the 
quality of sleep, the greater the level of daytime tiredness and anxiety symptoms. Given adolescents 
are now sleeping late at night and waking late in the day, this may justify them not experiencing 
daytime tiredness as well as spending the bulk of afternoon, evening and night on the social networks. 

We here find that adolescent students are encountering many difficulties in maintaining a regular 
routine of activities as 79% state they do not do any sporting/physical activity and how a significant 
proportion spend the entire day in their bedrooms and as such have no exposure to sunlight thus 
further jeopardising their physical and mental health [11]. 

The findings on remote classes point to them as contributing towards the rise in anxiety among 
students in keeping with accounts of feelings of mental tiredness, loss of concentration, anxiety and 
suffocation during these classes that are common across the majority of our student respondents. 
These results furthermore resemble those of other contemporary studies on the Covid 19 pandemic 
period [10]. 

4 CONCLUSIONS 
According to the present study, the main motives for anxiety among students derive from how they feel 
suffocated and not getting the kind of satisfaction from their studies that they felt before. There is a 
major level of demotivation stemming from being far apart from their friends and accepting the online 
class format. Another factor for anxiety resides in their fears for the future in which many students feel 
the pandemic is going to take long to finish and that nothing is going to change even while they are 
struggling to cope with staying at home alongside their fears over people they love dying from the 
disease.  

Due the aforementioned motives, many students are abandoning their remote classes and simply 
quitting their studies to an alarming extent. Indeed, the state public schools reported that in crowded 
classes of between 35 and 45 students, currently only 12 to 15 students are attending remote classes, 
with the private schools reporting fairly similar situations with a majority having dropped out or 
migrated to the public school system. The study data reports considerable and concerning levels of 
school absenteeism even while more robust results require studies with larger samples, both in terms 
of participant students and schools within the scope of establishing educational policies targeting the 
control and resolution of this school problem.   

Hence, this concludes that the suspension of classes, social confinement and remote learning have 
harmed the physical and mental health of students, leading to a serious scenario for anxiety, changes 
to sleeping patterns and their family relationships. The facts do raise concern as this state already 
reports a high rate of suicide among adolescents and hence the need for preventive education policies 
to especially target this group. 
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Abstract 
The paper deals with the importance of a comprehensive system of education and training of crisis 
managers (leaders) for the fulfilment of the tasks of national crisis management in the conditions of the 
Slovak Republic. The aim of the paper is to present a proposal for the content focus of a 
comprehensive educational program for the leaders in the fulfilment of the national crisis management.  

Based on the current knowledge of a wide range of requirements for the performance of the function 
of crisis manager (leader) based on the profession-graph of their work, the paper illustrates and 
emphasizes the range of necessary abilities of a crisis manager (leader) reflected in the 
competencies. The main contribution of the paper is a proposal for the focus of a comprehensive 
educational program based on three modules, basic, advanced and expert, contributing to unification 
and thus to simplifying the coordination of procedures within the crisis response system in the Slovak 
Republic. 

The paper is based on the available results of theoretical research and national analyses. It is based 
mainly on knowledge from domestic and foreign scientific and professional publications, articles and 
studies. It is divided into two interconnected parts. The first part of the paper is devoted to defining the 
basic theoretical background containing the definition of the conceptual apparatus and setting out the 
framework of tasks and competencies of national crisis management in the conditions of the Slovak 
Republic. The second part of the paper presents and categorizes the range of necessary 
competencies, abilities, skills and qualities of the crisis manager (leader), the fulfilment of which 
postulates effective crisis management. This part of the paper also presents a proposal for the content 
focus of the integrated educational program in the field of national crisis management. 

Proposed unified system of leaders training for national crisis management will have a positive impact 
on the development of professional human potential, which will ensure a more effective operation of 
forces and resources in national crisis management. This aspect directly affects the extent of the 
impact of crises on the lives of the population and property damage, which indirectly increases the 
population's confidence in state and public administration bodies. 

Keywords: national crisis management, Slovak republic, education, leader. 

1 INTRODUCTION 
The current turbulent development of the security environment brings with it many positive, but at the 
same time negative facts, which are manifested in various areas of society. Evidence of this is the 
existing and ubiquitous threats and risks, which rightly put security issues at the forefront [1] and their 
investigation is a constant trend [2], [3]. Challenges and threats are dynamic, interlinked and subject to 
change depending on national, regional and global conditions [4]. The Slovak Republic must also 
respond flexibly to the development of the security environment. The Slovak Republic is a valid and 
reliable member of the Euro-Atlantic integration structures, which are the guarantor of its external 
security. However, it is primarily responsible for internal security. In terms of internal security, the 
Slovak Republic is a country where the violation of the security "status quo" occurred mainly by natural 
disasters and industrial accidents, which changed the pandemic situation in 2020 and 2021. Despite 
this pandemic change, environmental risks still persist, because unlike human activities, nature was 
not affected by the COVID-19 pandemic. The same applies to the sources of potential industrial 
accidents, even if they are linked to human activity, but the risk of their occurrence has been reduced 
only minimally. 

If the state wants to avoid the maximum extent possible serious state of crisis, it must be neglected no 
one part of the security. Due to global problems that were caused by the global financial crisis, 
countries must reduce spending to ensure the safety and protection of values as well as social 
certainties and justice, economic prosperity, the environment, education and culture. Such short-term 
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measures can the state and its citizens very quickly threaten and induce state of crisis to which may 
not be able to respond adequately enough [5]. 

Every crisis has its subjective-objective dimension. It has various sources, processes, impacts, 
specifics, phase course and characteristics [6]. Crises are usually unexpected, dynamic, volatile and 
combined events, which cause from the disruption of selected subsystems to the collapse of the entire 
safety system. Following the emergence of such security incidents, the need for appropriate action 
arises and grows, and this is the main role of crisis management [7]. 

Crisis management is a complex challenge for crisis managers (leaders), which is characterized by a 
constant search for compromises, the deployment of available resources and a prompt response to a 
dynamically changing situation. These leaders in crisis management face a huge number of demands, 
changing public opinion and conflicting priorities of various governmental and non-governmental 
organizations. Crisis managers and their crisis staffs need to learn from lessons learned, anticipate 
opportunities and threats, and develop adaptability to be able to perform national crisis management 
tasks more effectively. Therefore, the training of crisis managers and members of crisis staff must 
respond flexibly to the real requirements for the performance of their functions, so that the crisis 
management process is faster and more flexible, thus reducing the overall impact of the crisis. The 
ideal situation would be if this education were directly linked to the requirements of the state 
administration and at the same time standardized in order to avoid unsystematic steps and activities. 

Changes in the security environment, which are characterized by high dynamics of change, instability, 
complexity and interconnectedness of individual trends, also require changes in approaches and 
principles applied in training and education that are necessary for promoting leadership [8]. In 
response to the above requirements for crisis management, it is therefore necessary to build a 
comprehensive system of education and individual training (E&IT), which will provide the prerequisites 
for success in crisis management in the conditions of the Slovak Republic. This theory supports the 
conducting training approach, where the students are not only future “combat” commanders. They are 
trained to be ready to face complex challenges and threats affecting national and international security 
through a well-designed study program and adequate staff coverage [9]. The integrated E&IT of crisis 
managers creates better conditions for the performance of national crisis management tasks and 
leads to the "professionalization" of crisis management. 

2 METHODOLOGY 
The question of the need for a comprehensive system of education and training of crisis managers 
(leaders) for the execution of the tasks of national crisis management in the conditions of the Slovak 
Republic is the research subject of this article. The aim of the article is to present a proposal for the 
content focus of the integrated system of the subject education. Based on the current knowledge of a 
wide range of requirements for the performance of the function of crisis manager (leader) based on the 
profession-graph of their work, the article illustrates and emphasizes the range of necessary abilities of 
a crisis manager (leader) reflected in the competencies. The main contribution of the paper is a 
proposal for the focus of a comprehensive educational program based on three modules, basic, 
advanced and expert, contributing to unification and thus to simplifying the coordination of procedures 
within the crisis response system in the Slovak Republic. 

The article is based on the available results of theoretical research and national analyses. It is based 
mainly on knowledge from domestic and foreign scientific and professional publications, articles and 
studies. It is divided into two interconnected parts. The first part of the article is devoted to defining the 
basic theoretical background containing the definition of the conceptual apparatus and setting out the 
framework of tasks and competencies of national crisis management in the conditions of the Slovak 
Republic. The second part of the article presents and categorizes the range of necessary 
competencies, abilities, skills and qualities of the crisis manager (leader), the fulfilment of which 
postulates effective crisis management. This part of the article also presents a proposal for the content 
focus of the integrated educational program in the field of national crisis management. 
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3 RESULTS 

3.1 Framework of the national crisis management in Slovak republic 
A crisis situation defines a period during which security is directly endangered or compromised and 
crisis authorities may declare a crisis situation if the specified conditions are met. Security is a 
dynamic phenomenon consisting of purposeful protective activities aimed at reducing the effects of 
threats. The threat itself represents phenomena, processes or events that have the potential to cause, 
under certain circumstances, unexpected negative effects that threaten the stability and functionality of 
the system and the environment and may destroy material, spiritual or natural values [10]. 

At the state level, crisis situations are usually considered to be situations where the threat cannot be 
prevented or its consequences eliminated by the usual activities of state administration and territorial 
self-government bodies, namely: 

- threat to the sovereignty and territorial integrity of the state, 
- threat to democratic establishment, 
- disruption of the economy, 
- degradation of the public administration and judiciary, 
- endangered the life and health of a large number of people, 
- threat to property on a large scale, 
- endangerment of cultural monuments, 
- violation of the spiritual values of the state, 
- degradation of complex technological processes, 
- threat to the environment, 
- non-compliance with international obligations. 

The geographical location of the Slovak Republic together with the natural characteristics create the 
conditions for the occurrence of various natural disasters. Those events of various kinds have an ever-
increasing impact on the life, health and property of Slovak citizens. The reason is that older 
residential aggregations are concentrated in a relatively small area, especially in river valleys. At the 
same time, new ones are being built, sometimes even in areas that are risky in terms of the 
occurrence or consequences of a natural disaster. Also, as a remnant of the "socialist establishment" 
before 1989, industrial areas are very closely connected to residential areas, leading to an acute 
threat to human lives when an industrial accident occurs, which, together with the nature of industry 
and the use of obsolete technologies, increases the risk of emergencies. 

Therefore, it is necessary to find ways to prevent their occurrence and quickly and effectively eliminate 
their consequences. At the same time, however, in addition to the response methods themselves, it is 
necessary to build a resilient crisis management system, which is based on professional crisis 
managers who can quickly and effectively manage the overall response to the crisis. 

National crisis management is a hierarchical and fully functional system of public authorities, 
organizations and their interrelationships, in which competencies and responsibilities are precisely 
defined. Crisis management is an interdisciplinary scientific department that deals with management 
as a purposeful activity of people and its mission is to create a management methodology with an 
emphasis on achieving the effectiveness of this activity in relation to the set goal, i.e. to protect the 
human community and material values against the effects of crises and during their overcoming [11]. It 
is a set of activities of relevant institutions aimed at monitoring and analysis of security risks and 
threats, prevention, planning, organization, implementation and control of activities performed in 
connection with the resolution of crises and crisis situations. It is a specific form of crisis management 
aimed at minimizing the possibility of a crisis. In the event of a crisis, crisis management takes 
measures to minimize its duration, mitigate the consequences and reduce the extent of damage. Crisis 
management is a tool for optimizing the use of human, information, technical and other resources [7]. 

The output of the processes of this system is the application and implementation of approaches, 
opinions, experiences, recommendations, measures and decisions aimed at the creation of crisis 
management bodies and the creation of tools for crisis management. The principles of crisis 
management and crisis planning are applied within the national crisis management. 
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A coordinated approach to a wide range of components is needed in national crisis management. It is 
also necessary to ensure their readiness and to ensure, in particular, rapid information, activation and 
effective use and coordination of the forces and resources of rescue services in providing immediate 
assistance in distress. Specialized organizations included in the crisis management system must have: 

- optimal organizational structure enabling the fulfilment of planned tasks, 
- a high level of internal organization, 
- specific legislative standards, 
- necessary technical and technological equipment and resources. 
- comprehensively trained professional leaders and employees. 

Globalization, the rapid development of technology and the degradation of the environment are 
generating changes in the security environment, and the same is true for the implementation of 
national crisis management. Crisis management leaders need to adapt to these generated changes. 
The need for a comprehensive understanding of the crisis in the Slovak Republic, but also in 
humanitarian and rescue missions abroad, in providing support to other states on request, comes to 
the fore. 

The basic tasks of national crisis management focus on crisis prevention, prevention of crisis 
consequences, rescue activities, care of the population affected by the crisis and reconstruction 
activities (Figure 1). Leaders need a comprehensive understanding of the overall concept of these 
tasks and especially a focus on preventive measures that can either minimize the risk of a crisis or at 
least reduce the impact of the crisis. At the same time, the process of crisis management includes the 
analysis of potential threats and risk assessment [12], in relation to a specific area with a subsequent 
decision whether the risk arising from the threat will be acceptable or unacceptable [13]. The analysis 
examines their impact on the deployment of capabilities in the affected area [14].  

 
Figure 1. Primary tasks of national crisis management. Source: Own construct. 

Another important task is to create the basis for crisis management using an adequate response to the 
crisis, as well as readiness for immediate intervention at all levels of national crisis management and 
crisis management. The basic precondition for resolving the crisis is the immediate response of the 
managing and executive components of the national crisis management to the identified crisis. 

In the event of a crisis, executive elements of crisis management must be able to intervene 
immediately in a specific place, immediately after information about the crisis, in any environment 
(populated areas, wildlife, production complexes, life-threatening environment, etc.). It is necessary to 
intervene with the necessary capacity of people and equipment, and the notification must be through 
an early warning system (the necessary means are permanently ready to intervene). Of course, the 
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resources deployed must be commensurate with the extent of the negative effects on the population, 
material values and the environment, and leaders must have sufficient competence to manage these 
resources so that they can intervene almost immediately where needed. 

Crisis management in the territory of the Slovak Republic is based on the principle of subsidiarity, i.e. 
assistance in a certain area is provided gradually when the capacity of a municipality, district or higher 
territorial unit is exhausted. This means that, first, the capacities deployed are territorially relevant to 
the specific area affected by the crisis, and gradually additional capacities are added if the territorially 
relevant capacities are insufficient. On the one hand, this is an appropriate approach, as the territorial 
bodies of state administration and self-government are directly responsible for crisis management. On 
the other hand, however, this management may not be carried out efficiently and optimally, because 
the territorially competent authorities always have a subjective attitude towards crisis management, as 
they are directly affected by it. 

The operation of resources during national crisis management will always be under the scrutiny of the 
public, the media and also many interest groups and may have a disproportionately negative effect on 
the success of their activities. This means that the crisis management leader must be able to 
communicate the range of tasks performed correctly and to coordinate activities correctly so that there 
is no abuse of effort. 

The level of fulfilment of the tasks of the national crisis management depends to a large extent on the 
level of cooperation and coordination of bodies and organizations. It is therefore necessary to develop 
this coordination, not only on an ad-hoc basis, but on the basis of analyses and considering the gaps 
identified in cooperation. Adherence to this principle also requires a thorough understanding of the 
roles and capabilities of the relevant actors and a constant revision of obsolete legislation or crisis 
management plans. 

This portfolio of principles for the deployment of resources in national crisis management therefore 
places high demands on their management, which means that the crisis manager (leader) for national 
crisis management should cover the entire portfolio (Figure 2).  

 
Figure 2. Leader requirements for national crisis management. Source: Own construct 

3.2 Framework of the leader’s development 
A crisis manager (leader) is a manager who plays a decisive role in resolving crisis phenomena. It 
evaluates analyses of possible risks and threats, coordinates the preparation of crisis plans and, in the 
event of crisis phenomena, manages the course of rescue work, communicates with victims, the public 
and the media. Their crisis management activities are therefore of a managerial, technical, 
technological and socio-psychological nature [15].  
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Leaders for national crisis management should be able to carry out crisis management itself effectively 
and efficiently. Efficiency and effectiveness are required characteristics of management in general, 
and this also makes them a defining and measurable aspect of national crisis management. The 
effectiveness of national crisis management is determined by how well leaders can identify the goals 
to be achieved by national crisis management in the wake of the crisis, while being able to 
synchronize support activities so that these goals are achieved as soon as possible. At the same time, 
the effectiveness of leaders is determined by their ability to motivate, lead subordinate teams and 
communicate in such a way that efficiency is increased and their decisions lead to a reduction in the 
impact of the consequences of the crisis. Another determining factor in the effectiveness of leaders for 
national crisis management is their ability to act creatively, so that they can react operatively to 
changes in the situation, and even predict sudden changes in the situation. On the contrary, the 
efficiency of management is focused on minimizing costs and optimal deployment of resources during 
national crisis management. Effective leaders are, in essence, more managers than leaders, because 
they focus more on optimizing procedures than on achieving a goal quickly. Determinants of the 
effectiveness of leaders are their abilities aimed at optimizing the amount of resources deployed, 
procedurally correct performance of national crisis management tasks, setting procedures that 
guarantee the gradual achievement of partial goals. An additional determinant of effective leaders is 
their ability not to "make" mistakes, as they seek to repeat established practices that have proven their 
effectiveness in the past. 

However, effective crisis management by a crisis manager (leader) cannot be achieved without 
sufficient skills. These are reflected in their competences, which they must have at their disposal for 
the performance of their profession. Competences can be perceived as a sum of knowledge, abilities, 
skills, experience, physical and mental readiness of the leader to use these qualities to effectively 
perform specific functions and roles in accordance with assigned powers and general expectations. 
The traditional key competencies of a crisis manager (leader) include professional, social-managerial 
and conceptual competencies [15], [16], which should consider the challenges of the current security 
environment and should imply the following abilities: 

• professional competences - knowledge and experience in a specific area of the crisis 
management, including legal, economic, technical and linguistic knowledge and skills, including 
the use of information technology, etc., 

• social-managerial competencies, such as organizational and management skills implying the 
ability to lead, motivate and stimulate subordinate members in crisis staff, create crisis teams, 
build and develop a positive working atmosphere under the influence of psychological stress, 
resolve possible interpersonal conflicts, ability to perceive scope and possible impacts of a crisis 
situation, the ability to orientate oneself in a problem related to the ability to define the essential 
from the irrelevant, the ability to set and delegate tasks, make immediate and adequate 
decisions even in time constraints, the ability to coordinate the work of entities involved in 
solving crisis phenomena, and assess partial outcomes, the ability to respond flexibly and take 
corrective action and take responsibility for them, as well as communication skills (with victims, 
the public, the media, etc.), etc., 

• conceptual competencies, including the ability to set required and achievable end states, lines 
of effort, sub-objectives, the ability of variant crisis planning with regard to anticipating possible 
consequences and impacts, etc. 

In addition to these competencies, the crisis manager (leader) must have certain personal qualities for 
the effective performance of crisis management, such as independence, outlook, creativity, 
determination, reliability, purposefulness, discipline, perseverance, honesty, principle, responsibility, or 
physical and mental resistance enabling long-term workload [7], emotional intelligence, assertiveness, 
leadership competencies [17], but last but not least, the ability to apply the acquired professional 
competencies in practice. 

The positions of crisis managers are clearly more demanding because they find themselves in various 
situations in their work, in which they have to make quick decisions. Although they do not have 
enough information, they have to react flexibly to often unpredictable situations, they work under 
stress, in a time constraint, they try to protect people's lives, their health, property and the 
environment. However, the effect of stress on a leader may not always be understood as a negative 
phenomenon. For example, "eustress", or positive stress, adequately stimulates individuals to perform 
better or better, stress can also be a motivator to some extent. On the contrary, "distress" is an 
excessive burden that can damage an individual and cause illness and, in the worst case, death [18]. 
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The working conditions of crisis managers can be a source of stressful situations, which can 
significantly affect their performance, and therefore their adequate readiness is important. 

The readiness of the crisis manager (leader), i.e. acquisition of the above-mentioned necessary 
competencies should be systematically achieved through specifically oriented comprehensive 
educational programs, which, however, are still absent in the conditions of the Slovak Republic. 

One of the possible methodological approaches in designing the training of a crisis manager (leader) 
for the 21st century is to understand his professional training as an integral part of the process of 
shaping the personality of a crisis manager (leader), which takes place at various levels [17]. The 
requirements for the qualification of a crisis manager (leader) should be based on a specific 
profession-graph of his work. The training of crisis managers (leaders) must therefore be organized by 
educational institutions on the basis of a pre-prepared plan in the form of courses or additional 
theoretical study. Experience can be gained from practical activities, which may, however, be 
appropriately replaced by thematic exercises that will verify the functionality of the crisis management 
system, but also the readiness of leaders to manage the overall crisis management. 

The training program should include several modules that gradually develop the skills of leaders at all 
levels of crisis management. 

The basis of the training program for leaders in the field of national crisis management can generally 
be considered 3 modules, namely basic, advanced and expert, after mastering which, the leader can 
be considered ready for crisis management. Of course, the individual modules must also be graded by 
the management level and the scope of the leader (local, regional, state) and their specific focus within 
the individual topics would therefore vary. 

Modul 1 Basic – aimed at gaining a basic awareness of the leader about crisis management. 
Designed for selected potential crisis managers who could complete the following theoretical issues by 
completing the module: 

• Legislative framework of national crisis management. 

• Financial framework of national crisis management. 
• Forces and resources deployed in national crisis management and their capabilities and 

deployment rules. 

• Crisis manager's managerial skills.  

Modul 2 Advanced – aimed at expanding the knowledge acquired in the basic module, with emphasis 
on the practical application of theoretical knowledge. The curriculum could focus on the following 
areas: 

- Coordination of forces and resources deployed to manage the crisis. 
- Management of selected basic tasks of national crisis management. 
- Communication and information support. 
- Communication with external actors. 

Modul 3 Expert – designed for graduates of the advanced module and aimed at acquiring practical 
skills in crisis management and the creation of plans for the preparation and training of forces 
deployed in national crisis management. It would be potentially appropriate to implement it in the form 
of thematic exercises with the support of simulation technologies [6], which would test the readiness of 
the crisis response system and at the same time allow leaders to improve their management skills. 
The focus of the thematic exercises should always be focused on one of the potential crisis situations, 
thus providing a comprehensive picture of crisis management. Possible topics for the focus of the 
thematic exercises are the following: 

- the emergence of internal unrest threatening public order and state security, 
- terrorist attacks, 
- mass migration of persons, 
- natural disasters (floods and inundations), 
- industrial accidents, 
- the emergence of large-scale forest fires, 
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- major epidemic or pandemic of population and epizootics of animals. 

The proposal would systematize the education of leaders for national crisis management, which would 
increase the resilience of the Slovak Republic to various crisis situations. The current approach to 
training leaders is rather based on ad hoc procedures, especially at the lowest levels of management, 
as the leaders become the mayors of the municipalities, who may not be sufficiently aware of the 
necessary aspects of crisis management. By adopting an integrated system of education, crisis 
management would be transformed into almost professional, which would clearly create a unified 
coordinated system of response to the crisis situation in the conditions of the Slovak Republic. 

4 CONCLUSIONS 
The current and projected future security environment is characterized by a wide range of threats and 
difficult to predict chaotic conditions [19]. Some of these crisis situations can be predicted in time, thus 
preventing their occurrence or loss of human life. However, the COVID-19 pandemic has shown us 
that the prediction of crisis situations is not perfectly possible. However, if such situations cannot be 
prevented, a situation arises that requires immediate resolution. This requires the use of all the forces, 
resources, and especially the efforts of all the bodies responsible for the consequence’s management 
of these events in all areas, including cyberspace, which is considered very crucial in the future [20]. 

With regard to the knowledge gained from modern crisis management, it is clear that the basis of 
success to achieve effects and desired outcomes is the ability to adapt quickly and think creatively 
[21]. Crisis management strives to become an effective tool in processing the negative consequences 
of all crisis situations. Although the emphasis is on the implementation of preventive measures, as well 
as on the analysis of the possible course and development of crises, its forces and means are 
predestined mainly for immediate action and should act freely in all areas [22].   

Preparing professionals to deal with crisis phenomena is an important and socially current task today. 
To perform the function of crisis manager, the individual must be qualified and specific requirements 
are placed on him. It is necessary to realize that the training of crisis managers (leaders) is a 
continuous, repetitive process of acquiring and enlarging a wide range of knowledge and skills aimed 
at solving crisis situations. Leaders for national crisis management should, under ideal conditions, be 
both effective and efficient to the same extent, which is not always possible in a crisis situation. 
Therefore, in the context of leadership education, it is appropriate that this education be able to 
develop their effectiveness so that they are not "afraid" to decide in a crisis. On the other hand, the 
emphasis on efficiency cannot be overlooked, as effective leaders can "save" resources that can be 
used to address further crises. 

Crisis management is accompanied, confronted and supported by the growth of theoretical, empirical 
and scientific knowledge in areas such as security risk theory, sociology, psychology, public 
administration theory, etc. [23]. The use of knowledge and experience and the connection of the 
results of empirical research in these areas will allow a deeper understanding of the nature of security 
and the processes and mechanisms of its provision. This will also enable the transfer of this 
knowledge to the re-formulation of educational requirements for future crisis managers (leaders), to 
the setting of the direction in which further training in the field of security management should be 
formed. 

The creation of a unified system of training leaders for national crisis management in the conditions of 
the Slovak Republic would be a significant positive contribution to strengthening the synergy and 
efficiency of fulfilling the tasks of national crisis management. However, this requires the determination 
of specialized educational and training institutions that will be able to provide such education. At the 
same time, it is necessary to create a certain legislative and normative environment, which will be the 
basis of syllabi for individual modules, which will ensure the same perception among leaders, and thus 
a high level of interoperability in key areas. The system of training leaders for national crisis 
management will have a positive impact on the development of professional human potential, which 
will ensure a more effective operation of forces and resources in national crisis management. This 
aspect directly affects the extent of the impact of crises on the lives of the population and property 
damage, which indirectly increases the population's confidence in state and public administration 
bodies. 
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ENHANCING THE CRITICAL THINKING OF THE CADETS VIA REAL-
LIFE SCENARIOS DURING REMOTE LEARNING 

Jaroslav Kompan, Michal Hrnčiar 
Armed Forces Academy of General M. R. Stefanik (SLOVAKIA) 

Abstract 
The paper deals with the essential importance of the critical thinking for the cadets of the Armed 
Forces Academy especially for their future job provision. One of the possible ways especially during 
remote learning is to improve their knowledge and practical analytical skills via operational research 
including linear programming represented by the method of solving of the allocation and distribution 
problems within the planning of military mobility support. The paper describes the importance of 
operational research for cadets of the Armed Forces Academy and proposing new approach to remote 
learning of its distribution and allocation problems.  

The subject of research of the presented paper is the potential of distribution tasks of linear 
programming which appears to be one of the most advantageous mathematical methods to support 
the effective planning and by those enhancing the critical thinking of cadets because they are forced 
not only to solve mathematical problems but also military one. The aim of paper is to point out the 
potential of this approach in practice on an example of 2 real-life scenarios which are part of newly 
developed education curricula for cadets. 

A paper on a real example of the operation of military engineering units in the International Security 
Assistance Force (ISAF) operation Afghanistan defines the possibilities of using linear programming 
for optimal deployment of these teams which must be computed and presented by cadets. The output 
of the paper are proposals for possible effective solutions to selected military problems, which can be 
solved using linear programming by cadets of the Armed Forces Academy. The main benefit of the 
paper is to define a model that is repeatable by other teachers and this could be implemented in a 
relatively short time. 

An additional benefit of the paper is the usability of the models even in case of impossibility to use 
specialized software and computer-aided methods, because military problems are solved by methods 
that are feasible in a relatively short time without the use of a computer. This was an additional 
requirement, as computer support may not be available for cadets from various reasons. 

Cadets with their specific competencies will face important, complex and demanding tasks, which will 
improve their mathematical, analytical, leader skills and will give them opportunity to think in more 
complex environment which will directly increase their probability to be successful leader in a future. 
Of course, it is also necessary to monitor and evaluate their results to improve their skills optimally. 

Keywords: Cadet, education, remote learning, critical thinking, real-life scenario, military mobility. 

1 INTRODUCTION 
The current and projected future operating environment is characterized by various actors and a wide 
range of threats [1], difficult to predict chaotic conditions [2] and especially actors who are able to 
operate effectively in multiple domains of the operating environment, use their technological 
development, or, conversely, to suppress the technological superiority of the adversary [3]. 
Additionally, complex frictions will persist, just like clearly shown in Iraq and Afghanistan and 
unfounded pressure on military forces will continue [4].  

With regard to the knowledge gained from modern conflicts, it is clear that the basis of success to 
achieve effects and desired outcomes is the ability to adapt quickly, think creatively [5] and act freely, 
in all domains of the operating environment [6], including cyberspace, which is considered the 
battlefield of the future [7]. Joint combined battle groups are deployed which are tailored precisely to 
deploy a comprehensive capability against complex challenges and threats, in the contemporary Allied 
operations [8]. Given the potential sources and areas of modern conflict, this means in particular that 
they must be prepared for deployment in a large geographical area. They must have a continuous 
situational awareness and be able to execute military activities with an emphasis on a high degree of 
mobility so that they are almost immediately able to deploy combat power in key areas [9]. Changes in 
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the security environment, which are characterized by high dynamics of change, instability, complexity 
and interconnectedness of individual trends, also require changes in approaches and principles 
applied in training and education that are necessary for promoting leadership [10]. 

However, space, as a physical component of the operating environment, will always be the source and 
at the same time the aim of military operations. The physical environment includes landscape, the 
overall climatic conditions and specific weather. The analysis examines their impact on the 
deployment of military capabilities in the area of operations (AOO) [11]. Space, as a physical 
component, is very closely linked to the time factor, but time, unlike space, is unique. The importance 
of time as an operational factor becomes even more significant with the rapid development of 
technology compared to previous generations of warfare [12].  

Cadets by properly reconciling the basic factors, namely the available forces, space and time, could 
create conditions for success in military operations as a part of their scenarios. It will allow them to 
maintain a fundamental requirement of current military operations which is to gain and maintain 
freedom of action [13]. Successful fulfilment of this requirement requires perfect command and control, 
task organisation planning (TASKORG), concept of its deployment preparation [14] and also 
throughout synchronization and fulfilment of the tasks of combat engineering support which could be 
potentially done by using methods of linear programming. Therefore, in addition to the use of 
theoretical, empirical or adopted experience from previous deployments, it is beneficial to implement 
mathematical models in the planning of this support, the benefit of which lies in optimizing the 
deployment of engineer forces and resources [15] and this will even enhance cadets understanding of 
importance of operational research for their future career. 

2 METHODOLOGY 
The subject of research of the presented paper is the potential of distribution tasks of linear 
programming which appears to be one of the most advantageous mathematical methods to support 
the effective planning and by those enhancing the critical thinking of cadets because they are forced 
not only to solve mathematical problems but also military one. The aim of paper is to point out the 
potential of this approach in practice on an example of 2 real-life scenarios which are part of newly 
developed education curricula for cadets. 

A paper on a real example of the operation of military engineering units in the International Security 
Assistance Force (ISAF) operation Afghanistan defines the possibilities of using linear programming 
for optimal deployment of these teams which must be computed and presented by cadets. The output 
of the paper are proposals for possible effective solutions to selected military problems, which can be 
solved by using linear programming by cadets of the Armed Forces Academy. The main benefit of the 
paper is to define a model that is repeatable by other teachers and this could be implemented in a 
relatively short time. 

An additional benefit of the paper is the usability of the models even in case of impossibility to use 
specialized software and computer-aided methods, because military problems are solved by methods 
that are feasible in a relatively short time without the use of a computer. This was an additional 
requirement, as computer support may not be available for cadets from various reasons. 

3 RESULTS 
Based on experience and based on general principles, it is clear that the activities of individuals, 
groups, society or specialized systems will be consciously and unconsciously governed by various 
principles. One of these principles is to achieve optimality. The aim is to maximize the efficiency of the 
system's effect on a precisely defined environment with respect to limited resources. In standard non-
military processes, we talk about maximum profit with a limited amount of resources, minimum 
production costs, shortening production time while maintaining quality standards, but also improving 
environmental protection or safety and health at work. 

An assignment task is specific form of linear programming task. The aim of its solution is to assign 
(deploy) a specified number of assignment objects to the same number of destinations so that the 
assignment is optimal, i.e. that the purpose function acquires a minimum or maximum value. The 
evaluation of all possible assignments is a matrix of rates.   

5239



The aim of transport tasks is to minimize the cost of transporting materials between manufacturers, 
respectively between producers and the point of sale. Transport tasks can be solved using individual 
methods, namely: 

- Northwest corner method, 
- Index method, 
- Vogel's approximation method. 

Distribution problems and methods of their solution are very advantageously applicable to the solution 
of problem areas in military planning and management. One such area of application may be the 
optimization of the deployment of forces and resources, i.e. Combined-Arms Breaching Teams 
(CABT), in the planning of measures to support mobility. 

Maintaining the achieved degree of operational mobility in counter irregular activities is one of the 
basic requirements for land units [16]. The threat of unexploded ordnance can occur in a variety of 
environments, on land or maritime environments, including environments contaminated with chemical 
warfare agents, or toxic industrial materials. The complexity of unexploded ordnance in the AOO is the 
result of enemy activities, the activities of one's own forces, or remnants of previous conflicts [17]. 

In the following part of the paper, the authors formulate mathematical models, define scenarios of 
individual problems and determine solution methods, including solution results, which are also a 
solution to a military problem, based on practical examples from the requirements for optimal CABT 
operation in the ISAF operation. Those mathematical models, scenarios, possible computational and 
operational outputs are professional military problems for cadets. The solution methods are suitably 
chosen so that they can be implemented without computer support. The complexity of the offered 
solutions is a suitable input parameter for their usability in a real future military situation, because it 
directly offers cadets instructions on how to optimize the deployment of available resources to 
effectively fulfil the intention of the superior commander [18]. 

To ensure the practical applicability of the paper, it defines 2 scenarios: the first for the assignment 
task problem and the second for the distribution task problem so as to capture the overall complexity 
of the future operating environment. Both scenarios could be presented to cadets even during remote 
learning and they are able to solve it independently and then improve with teacher assistance. 

3.1 Assignment task problem scenario 

3.1.1 Scenario formulation 
Infantry Brigade combat team (IBCT) operates in the AOO with a total area of more than 10,000 
square kilometres. There are 5 battalion size and company size FOBs and there is exactly one CABT 
deployed at each. The CABTs are distributed evenly throughout the AOO so that they can operate in 
accordance with the intention of the Commander and at the same time that each Commander of the 
Battalion Task Force (TF) or Company Team has a manoeuvre enabling unit. Due to the high risk of 
explosive ordnance, daily deployment of CABT is necessary, and therefore it is necessary to process 
the synchronization matrix for performing search operations in the IBCTs’ AOO. After the intelligence 
preparation of battlespace and the elaboration of the concept of the operation, 5 target areas of 
interest (TAI) were identified in the AOO. The task of cadet is to synchronize the deployment of 
individual CABTs to the TAI to minimize distances due to the need to reduce the risk of enemy attacks 
while preventing commitment by performing hasty clearing in other areas which limit their own mobility 
but do not contribute to the intention of the IBCT Commander. 

3.1.2 Mathematical model 
The scenario of assignment task problem is related by its focus on other assignment problems, i.e. 
assignment of work by machines, task of staff selection (maximization task) or daily assignment of a 
means of transport from a central garage to a certain station (minimization task) and others. The 
assignment task formally looks like a transport task, but its mathematical model has several specifics. 
In particular, the nature of the problem implies that the variable xij is bivalent, so it can only take the 
values 0 and 1. Thus, the assignment of the i-th object to the j-th destination is realized (xij = 1) or not 
realized (xij = 0). In addition, each object can only be assigned to one destination, and only one object 
can be assigned to one destination. In practice, this means that there can be only one non-zero 
variable in each row and column. It also follows from the nature of the task that the rate matrix is 
square (the same number of objects as the destinations). For these reasons, special efficient 
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algorithms for solving the assignment problem have been developed. The most widespread of them is 
the so-called “The Hungarian method”. 

3.1.3 Computational outcomes 
The initial basic solution in the assignment problem is obtained by the rate reduction method, the basic 
principle of which is based on the basic property of solving linear problems, namely that their solution 
does not change if cadet subtracts the same number from some equations (row or column of the rate 
matrix). Only the value of the purpose function changes. The next step of the solution is to try to 
assign the maximum possible number of non-zero values to the variables with zero reduced rates, 
preferably assigning non-zero values to variables in which rows or columns have a minimum number 
of zero rates (preferably only one). 

If it is possible to assign all CABTs to the TAI in this way, it means if the number of all non-zero values 
of the variables xij is equal to the dimension of the problem n, the optimal solution was found. The 
value of its purpose function must be determined from the original rate matrix. If the basic assignment 
fails to assign all CABTs to the TAI, the solution is not optimal and it is necessary to make its 
modifications. This procedure creates a new matrix of reduced rates, in which cadet tries to realize the 
assignment again, while the whole procedure is repeated until the optimum is reached, it means that 
assignments of all CABTs to TAIs are characterized by zero reduced rates. 

3.1.4 Operational outcomes 
In general, the deployment of CABT in support of mobility in counter irregular activity could be planned 
according to the assignment task. On the other hand, we are only talking about the ideal case when 
we have just as many CABTs as there are TAIs in the area of operations that need to be searched and 
cleared. Cadets will always try to find the minimum function so as to minimize the degradation of 
special CABT equipment by lengthy movements and reduce the risk of endangering the lives of CABT 
members by minimizing the time in the convoy. 

When all of the above conditions are met, the method is a preferred method for planning the 
deployment of individual CABTs in individual TAIs. However, the method has its practical limitations, 
namely that it does not reflect the requirement for operational variability, but only allows cost reduction, 
in the case of CABT it is a saving of time on convoys. Therefore, in the case of longer-term action, it is 
appropriate to use not only the optimal solution, but also other solutions, for example by selecting the 
second-best values, which will ensure, for example, the removal of setting patterns that may be a 
suitable opportunity for attack by irregular force [19]. 

Based on all the previous outputs, it is clear that solving practical scenarios based on assignment task 
problems is possible, but given the prevailing operational standard that there are usually more TAIs in 
the AOO than available CABTs, deployment optimization by solving distribution task problems is more 
appropriate. In the next part of the study, these methods will be verified by solving a practical 
distribution problem. 

3.2 Distribution task problem scenario 

3.2.1 Scenario formulation 
IBCT operates in the AOO with a total area of more than 10,000 square kilometres. It is necessary to 
process the synchronization matrix for execution of the search operations in the IBCT AOO. After the 
intelligence preparation of the battlespace and the elaboration of the concept of the operation, 4 TAIs 
were identified in the AOO (each of them requires a specific time to perform a search operation). Due 
to limited resources, 3 CABTs were assigned to the IBCT to execute the tasks (each with a limited 
time to execute search operations). The role of the cadet is to minimize the cost of deploying CABT, 
which is set per time unit to execute the search. The costs are directly proportional to the distance to 
be moved (cij matrix rates). 

3.2.2 Mathematical model 
The military scenario of the distribution problem is related to its focus on other distribution problems. 
The transport tasks involve compiling a schedule for the distribution of a certain amount of raw 
materials, liquids, components, semi-finished products, finished products, packaging, consignments, 
etc. from supply points (sources, from manufacturers, ...) to customers. The aim is to find such a 
schedule (method, transport plan), which is associated with minimal costs to ensure this distribution. 
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When applying transport tasks to solve military planning problems, cadets will immediately find their 
application in solving logistics flows, but they can also use it in synchronizing the deployment of CABT. 

The basic goal of solving the transport task is to build an optimal plan for the distribution of goods 
(material) from suppliers (sources, manufacturers) defined by their capacities to customers who are 
characterized by their requirements. The delivery process is described by the cost of transporting a 
unit quantity of goods from a given supplier to the relevant customer, the so-called rate - cij. In 
addition, as an input assumption for the basic mathematical model of the problem, a requirement is 
introduced that the sum of the capacities of the producers is equal to the sum of the requirements of 
the customers, so that we speak of a balanced task. For the sake of clarity, it is advantageous to write 
the whole task assignment in the standardized table of the distribution task. 

The distribution task always has the optimal solution. In some practical cases, however, finding this 
solution is so laborious that the cadet is satisfied with a faster solution, which is "good-enough", 
although it may not be optimal. Methods that allow this will be described as approximate methods in 
the solution. Approximate methods make it possible for cadet to find an acceptable solution, which in 
some cases can also be an optimal solution or at least a solution "close-enough" to the optimal 
solution. Whether it is optimal needs to be verified by other methods. If it is not optimal, the solution 
can be continued with the exact method, but it is enough to take fewer steps (iterations) to achieve the 
optimal solution. In this case, the solution obtained by the approximate method fulfils the function of 
the initial solution. Approximate methods include e.g. Index method or Vogel's approximation method. 

Some precise methods necessarily need to find in the first step any initial solution, which is one of the 
acceptable solutions to the problem. This can be obtained without considering rates from suppliers to 
consumers. One of the quick and easy methods that allows this is the Northwest corner method. 

3.2.3 Computational outcomes 
The principle of the Northwest corner (NW corner) method is that when assigning the values of 
basic variables as the first non-zero variable, cadets determine the variable x11 (in the "northwest 
corner" of the table). In doing so, cadets will assign to it the maximum possible value so that the 
capacities of the first CABT are exhausted or meet the requirements of the first TAI. 

The Index method is also called the minimum element method of the rate matrix. This method seeks 
a basic solution. The index method tries to eliminate the disadvantage of the NW corner method by 
assigning the maximum possible values to the variables in the order of their rates. In principle, this 
means that the rates are ranked from the minimum rate to which the index "1" (i = 1) is assigned, not 
decreasing, so that the following rates are assigned indices with gradually increasing serial numbers. 
In the index method, cadets proceed by sorting the fields of the table in ascending order according to 
the rates and gradually occupying them with the maximum possible amount of xij while respecting the 
row and column numbers. For the same transfer costs in multiple fields, cadets prefer fields that can 
be occupied by larger quantities. The assignment then takes place according to the same principles as 
in the NW corner method, that the variable with the lowest rate is assigned the maximum possible 
quantity to meet the restrictive conditions and the assignment is continued in the order of the rates 
unless the capabilities of all CABTs and the requirements of all TAIs are met. 

The Vogel's approximation method (VAM) is based on the idea that the most undesirable change in 
the value of a purpose function occurs when cadets fail to assign a value to a variable with a minimum 
rate in a row or column and they are forced to make an assignment even where there is a difference 
between the minimum and the next higher rate relatively large. When creating the initial solution by the 
index method, there may be cases where the fields with the lowest rates of low capabilities are 
occupied at the beginning of the procedure and it is then necessary to occupy the fields with high rates 
at the end of the procedure. Vogel's method eliminates this shortcoming. In this method, when 
selecting a field to be occupied by eligibility, cadets consider not only the size of the rate, but also the 
differences between the smallest rates in the rows and columns of the table. Experience has shown 
that such a procedure provides a starting solution relatively close to the optimal solution. 

3.2.4 Operational outcomes 
From the comparison of the values of purpose functions corresponding to the initial solutions obtained 
by the NW corner method, index method and VAM, cadets could see that by VAM they achieved a 
solution with a lower value of the purpose function as by the index method and even as by the NW 
corner method. Thus, in terms of the value of the purpose function, the solution obtained by VAM is 
“more optimal.”  
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Cadets used only approximation methods to solve the above scenario, which does not guarantee 
them an optimal solution. The optimal solution could be found using precise methods that allow them 
to find the optimal solution and verify the solution, whether it is the optimal solution, or whether it is the 
exclusive optimal solution [18]. 

If the planning of mobility support in AOO must calculate with the time of operation in individual TAI, 
which is defined on the one hand by the size of the area and level of contamination of TAI with 
explosive threats and on the other hand by the operational capability of CABT, then it is appropriate to 
use the distribution problems methods to find optimal solutions. However, the methods for solving 
distribution problems are limited by the basic requirement that the value of the operational requirement 
for the operation of the CABTs in TAIs must be the same or lower than the operational capability of the 
CABT to operate in these TAIs. Simplified input is that the operational requirement must be equal to or 
less than the operational capability. 

If the defined condition is met, the methods are suitable for planning the deployment of individual 
CABTs in individual TAIs. Of course, they will require more detailed recalculations, and it is not always 
possible to determine the optimal solution without computers.  

Given the scope and content of planning the deployment of CABT, one possible way to optimize the 
entire process is to create virtual teams. The main reason for using a virtual team may be, above all, 
the mutual cooperation of a certain number of people, in order to perform or create something that 
none of the groups and teams of the staff located at the command post in the operation would be able 
to do. It is a type of team that differs from a regular group or team (staff type) in the spatial distance of 
individual members from the place of command in the operation, the composition of a team that does 
not have to be composed only of military experts but also civil sector experts. The cadets – future 
commander listens to the comments of team members and derives his decisions from this [20].  

4 CONCLUSIONS 
Tasks associated with responding to explosive threats are executed in a complex operating 
environment, and therefore the requirement to achieve operational capabilities does not arise by 
increasing numbers, but through systemic and organizational measures [21]. These measures must 
be aimed at achieving the projected capabilities, the creation of purpose-built organizational structures 
with an optimized concept of operation [22]. Special attention must be paid to the training and 
education of members of the land forces [23], the modernization of their armaments, but also the 
adequate development of combat support. Cadets preparation for Engineering support planning must 
be part of the methodological procedures for the preparation and planning of the operation at the 
appropriate level of command (superior, cooperative).   

The cadet, who is responsible for planning and assessment of the tasks of the Engineer Support, must 
follow a uniform algorithm and methodology, which should include, inter alia: 

- identification and definition of the problem, 
- gathering information, 
- creation of alternative solutions, 
- choosing the best solution. 

The two basic distribution problems tasks are the assignment task and the distribution task with their 
various modifications. Those tasks are also suitable for cadets to enhance their ability to solve 
optimization tasks focused on increasing the effectiveness of the deployment of military resources. 
When solving similar problems, it is always necessary to pay careful attention to the compilation of 
mathematical models and, depending on them then to choose proper method to compute the solution. 

The paper determines the possibilities of using methods of solving the assignment and distribution 
problems by cadets based on the "real life" scenario. The methods could be implemented in a 
relatively short time without the assistance of computer technology, and are therefore suitable for 
various conditions. The paper provides a model of how construct military scenarios and at the same 
time it allows other teachers to repeat the procedures, for the purpose of knowledge sharing. 

All problems solved by cadets must be aimed at optimizing and rationalizing the fulfilment of the 
military tasks. This requires an examination of a number of sub-tasks, the main ones being the 
determination of combat capabilities of forces and resources of engineering units, intelligence 
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preparation of the operating environment [24], setting and following principles of effective cooperation 
during execution [9].  

Effective learning of cadets during remote learning is based on use of the obtained information for 
planning and execution of individual tasks and this could be achieved by: 

- correct analysis of individual factors, which by their nature affect solution, 
- obtaining as much information as possible about the methods to compute multiple solutions, 
- effective use of methods to compute optimal solution, 
- effective conversion of the computational result (optimal solution) into operational outcome. 
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Abstract 
The current large-scale structural crisis in Russia, aggravated by the COVID-19 pandemic, is 
characterized by a decrease in the standard of living of the population and a low socio-psychological 
climate of society, which entails in itself a pessimistic attitude for the future and a sharp increase in 
opposition sentiments amongst young people. 

In these conditions, there is a demand from government agencies and society to introduce positive 
education into schools, which (thanks to the methods aimed at developing emotional intelligence and 
emotional literacy, as well as character strengths, i.e. resilience and self-discipline) is perceived as the 
key to more manageable, safe and effective classrooms. 

Following M. Seligman and other founders of positive psychology and education, the authors define 
positive education as education for both traditional skills and for happiness (well-being, prosperity). 

The primary purpose of our article is a theoretical overview of the potential opportunities and 
limitations and the pros and cons of positive education in Russian realities. 

Methods and results: 

The main research methods are diachronic analysis, comparative and systemic analysis. 

The following advantages of positive education have been established: As an integral part of 
humanistic education, it contributes to realizing the student's abilities and their creative potential, their 
upbringing as a subject and creator of their own life. This serves to prevent youth depression, deviant 
and escapist behavior; promotes life satisfaction; increases social cohesion and civic awareness. It 
can also help make the stereotype of ‘harsh and sad’ Russians less solid in the Russian realities. 

Amongst the disadvantages of positive education, the authors identify the following: It actualizes the 
need for the so-called ‘therapeutic education,’ which, as we demonstrate, is a remedy that can worsen 
the disease; it tends to neglect problems of structural injustice in society; it provokes the risk of 
imposing ideas of happiness on a child through ideological indoctrination. 

It is substantiated that the primary source of these shortcomings is the individualized understanding of 
happiness (well-being) inherited by positive education from positive psychology. 

The study of the historical retrospective of Russian education undertaken by the authors has shown 
that in Russian schools, two main strategies for fostering happiness (well-being) have historically 
coexisted. They can be described as a ‘downgrading game’ (a characteristic existing mainly in 
standard general education schools and Orthodox gymnasiums) and as an ‘uplifting game’ (typically 
existing in elite schools). 

The article proposes adjusting the Russian version of positive education, taking into account these 
strategies, and linking them with education in social justice, aimed at strengthening equality and 
inclusiveness in society. 

In conclusion, the authors disclose the ambivalent nature of positive education, which does not allow it 
to turn into a panacea for solving personal and social problems, instead, emphasizes the need for a 
systematic approach to educational issues: А reform in education, not supported by improvements in 
other spheres of life, will not only fail to achieve its goal but will probably lead to negative, rather than 
positive consequences.  

Keywords: Happiness education, pedagogy, positive education, psychology of education, school, 
therapeutic education, well-being. 
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1 INTRODUCTION  
The connection between education and happiness, though obvious at a superficial glance, has many 
ambiguities, thus implying the relevance of assessment of risk and effects of their overlapping.  

For the purpose of this study, we define happiness as a fusion of wishes and reality. It will help us 
focus on consequences of the imbalance between these components of happiness and on the 
methods offered by education for bringing them into harmony. 

Through history, certain outlines of happiness education projects can be found in Plato’s philosophy 
(regarding transfer of the values that culture wants to be cultivated in its citizens), in Rousseau’s and 
Dewey’s pedagogy (in terms of the individual growth of a student) and in Foucault’s theories 
(regarding formation and reproduction of power ideas and relations). 

However, only positive psychology focusing on “truly empirical identification of conditions and factors 
contributing to happiness” [1, p. 16] heralded a breakthrough in this field. It is needless to say that 
positive thinking is much more than elimination of problems and troubles (the central theme of 
traditional psychology) although this perception is essentially ‘old wine in new bottles,’ quoting the 
words of K. Kristjánsson [2]. 

Instead of the overly ambiguous and worn-out term ‘happiness’ and the term ‘subjective well-being’ 
(SWB) (following which the ‘Mill’s fool’ has more chances to be happy than a more developed and 
self-demanding individual), Seligman introduces his PERMA model describing a multidimensional 
approach to measuring well-being (flourishing). This model includes five independently measurable 
elements of well-being: Positive emotions (P), Engagement (E), Relationships (R), Meaning (M) and 
Accomplishment (A) [3]. Later, the PERMA model was modified into a number of other models, 
including those that were compliant with the school requirements and incorporated parameters 
significant for adolescents and young people [4; 5].  

Entering the educational arena, positive psychology starts modelling the so-called ‘positive education,’ 
where happiness (or well-being) is postulated as the fundamental goal of education. Understandably, 
the purpose of education is to provide pedagogical and professional assistance in developing a child’s 
ability to experience happiness of life in all its aspects [6] rather than to create a happy person, as it 
takes a person himself as a subject of his own life to do this [7]. As A.S. Makarenko, the famous 
Russian educator, wrote: “You cannot teach a person to be happy, but you can bring the person up so 
that he will be happy” [8, p. 345]. 

While it may seem that in educational practice there have always coexisted two (not necessarily 
interrelated) tendencies – towards reducing weaknesses (especially well-defined in the inclusion) and 
towards increasing strengths, happiness as the main goal of pedagogical activity has not been 
proclaimed [2]. Moreover, the innovation of positive education implies that happiness is perceived not 
only as the goal, but also as the cause. The explanation is that happiness (well-being) has both an 
intrinsic value (people strive after happiness by default) and an instrumental value (happiness 
generates desired life outcomes). 

The countries with schools introducing positive education include the United States, Australia, India, 
Nepal, Canada, Mexico, Turkey, the United Kingdom, the Netherlands, China, and Bhutan [for 
example see: 9, 10, 11]. In Russia, positive education is making its first tentative steps, though there is 
a certain demand from government authorities and the public. On the other hand, many Russian 
projects have the idea of happiness as the basis for educational goal-setting [6].  

2 METHODOLOGY 
The interdisciplinary nature of our theoretical study governs the choice of reference sources from 
psychology, philosophy, history, and education felicitology as well as the choice of the respective 
methods: systemic, comparative, diachronic, and dialectical analyses.  
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3 RESULTS AND DISCUSSION 

3.1 Advantages and drawbacks of positive education  
Positive education helps implement the strategies developed within positive psychology to a school 
setting. Well-being is becoming an important indicator equal to grades and final examination results 
[12]. 

Proponents of positive psychology and education believe that schools should teach both the skills of 
well-being and the skills of achievement, without neglecting their main task – preparation for the world 
of paid work [13; 14].  

M. Seligman lists three good reasons why well-being should be taught in schools: 1) the current flood 
of depression; 2) the nominal increase in happiness over the last two generations; 3) greater well-
being enhances learning, the traditional goal of education. Positive mood produces broader attention, 
more creative thinking, and more holistic thinking [3, p. 82]. 

The fact is that “all too often schools emphasize critical thinking and following orders rather than 
creative thinking and learning new stuff” [3, p. 82]. Thus, Martin E.P. Seligman concludes that, “were it 
possible, well-being should be taught in school because it would be an antidote to the runaway 
incidence of depression, a way to increase life satisfaction, and an aid to better learning and more 
creative thinking.” [3, p. 82]. 

Furthermore, positive education programs, institutionally forming an emotionally self-regulating 
subject, help students to become more productive, self-disciplined, responsible, and non-
confrontational. For students, these traits are incorporated into their moral and civic responsibility to 
themselves and others. It can also help make the stereotype of ‘harsh and sad’ Russians less solid in 
the Russian realities. 

The proactive nature of positive education is believed to protect a student since an early age [15], as it 
promotes the development of positive emotions (via ‘flow’ by M. Csikszentmihalyi [16] and the 
broaden-and-build thesis [17]), personal strengths (via the VIA Inventory of Strengths for Youth (VIA-
Youth)), and resilience (via the Penn Resiliency Program (PRP) [18]). These are three pillars of well-
being, which are established in childhood and provide immunity against trials and troubles that may 
come across a child’s way in his further adult life.  

In addition, the ability to bridge the gap between the desirable and the actual, the conceivable and the 
doable saves from temptation to fake happiness either by substituting the real world for the virtual 
world, where happiness is also virtual, or by searching for intense sensations and experiences, which 
may lead onto the path of crime, or by opting for substitutes (drugs, sex without love, shopping, etc.). 

The problem is that the advantages of positive education come along with drawbacks. One of them is 
inherent in any felicitology as its ‘birth trauma.’ The conceptualization of happiness as a combination 
of a wish and reality cannot be free of various interpretations of the desired as well as interpretations 
of what is and what must be desirable. This difference between is and must be becomes a fertile 
ground for the ideology in its attempts to pass off the existing as what is proper or to make this proper 
turn into the existing. Therefore, teaching people to understand their desires and needs is an 
extremely controversial process [19; 20]. In fact, teaching happiness is performed though imposition of 
the ‘proper’ pattern of happiness.  

Another drawback of positive education is inherited from positive psychology, which gives an 
individualized and internalized interpretation to happiness. An excessive focus on happiness and 
achievements tends to propel frustration. The requirement for happiness instills the feeling of 
unhappiness in those who cannot (due to objective and subjective reasons) satisfy it. Unhappy people 
are victimized: It’s their own fault that they cannot be happy. Happiness becomes dependent on your 
own possibilities. If you failed to achieve it, it means you did not try hard enough. It’s all your own fault 
[21]. Yet, a person has the right to be unsuccessful, especially when the circumstances do not involve 
success. The assumption that “there are no structural problems but only psychological shortages” [22, 
p. 9] – has become a credo in the modern happiness industry. 

Thus, according to H.V. Khodus, the cult of happiness becomes dominant cultural imperative, a duty 
acting as a moral duty [23]. 
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Positive education teaches students to treat their feelings as ‘emotional capital’ and see themselves 
as ‘emotional contractors and entrepreneurs’ [24] who should be able to invest their emotional capital 
in other types of capital – social, economic, etc. (by Pierre Bourdieu). 

The other side of such attitude towards happiness is disappointment and pessimism [25; 26]. 

Consequently, it calls for therapeutic culture or, in the school environment, for therapeutic education, 
which is aimed at smoothing out the effects of excessive attention to school achievements. In the 
meantime, therapeutic education is based on the same ethos of happiness (forced and individualized) 
that promotes the disease; therefore, it, in fact, supports the disease it is designed to combat [27]. This 
creates a paradox: Young people are torn between the feeling that they do not deserve happiness and 
the feeling that they have to be happy. 

Here, we move to another important drawback of positive education, which is emphasized by many 
researchers and implies neglecting matters of social justice [28], which is caused by depreciation of 
the significance of social, cultural, and political contexts [29].  

In the resent-day Russian real-life environment, the subject of social justice is sensitive to all age 
groups, even to school students. While their status of dependents protects them from the reality, their 
youthful maximalism makes them meticulous about it. On the other hand, the Russian history can 
hardly boast the period when people could rely solely on themselves, when their natural desire to take 
control of their life was quite viable. 

Interestingly, in Russian language, the word ‘happiness’ (= schast'ye) shares the root with the word 
‘destiny’ or what ‘is happening’ (= uchast'). Thus, it is much closer in meaning to the ancient Greek 
word EUDAIMONIA, “which literally means something like ‘favoured by the DAIMONES (near-gods or 
gods),’” [30, p. 287] than the English ‘happiness’, which is colloquially closer to “an extended feeling of 
pleasure or an extended good mood or pleasant affect.” [30, p. 287]. A more suitable analogue of the 
Greek EUDAIMONIA in English is the modern concept of ‘well-being.’  

3.2 Two main strategies for fostering happiness  
To preserve the significance of objective and subjective (psychological) factors when addressing 
happiness, we will follow D.A. Leontiev’s two-level concept of happiness. He distinguishes between 
happiness-minimum, which is “directly associated with the quality of life providing satisfaction of the 
basic needs” [1, p. 28], and happiness-maximum, which is “associated with individual strategies, 
meaning, activities, and virtues” [1, p. 28]. While the first type of happiness can be given as a gift, 
purchased for money, provided by the state (accommodation, proper food, security, confidence about 
the future, recreation, and entertainment) and has an upper limit, the second type of happiness 
(starting from the point where the universal basic needs are fulfilled) is not universal (as every 
individual has their own meaningful activity that is the source of their joy) and does not have any upper 
limit.  

Unfortunately, there is a tendency to neglect the importance of happiness-minimum, while forgetting 
that it forms the basis for reaching happiness-maximum. Policymakers may decide that “not much 
needs to be done about poverty because ‘money isn’t everything.’ (…) A living wage, medical 
insurance, safe housing, and sufficient resources to hold up one’s head in society are all very nearly 
essential for happiness. Only a callous society would ask its poor to rise above their misery through an 
effort of will.” [20, p. 22]. 

D.A. Leontiev justly associates the difference between happiness-minimum and happiness-maximum 
with Maslow’s second theory of motivation distinguishing between two fundamentally different forms of 
motivation. Accordingly, happiness-minimum is deficiency-motivated happiness and happiness-
maximum is being-motivated, or self-determined happiness. To some extent, they can be compared 
with Fromm’s two modes of existence – the mode of being and the mode of having. 

In this sense, “happiness is available to anyone, though not any happiness: some of its forms should 
be earned or attained” [1, p. 30]. The narrowness of the value-based social and psychological space 
inhibits the realization of this potential. This explains why people are different in their ability to 
experience happiness and, therefore, to be happy, while having similar natural, social, and material 
conditions [6]. 

Despite its felixological neutrality, it is education that creates opportunities for development of capacity 
to achieve higher, self-determined forms of happiness, which require that people make efforts and find 
their own path in this world. 
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Hence, there are two possible strategies for achieving happiness.  

1. The downgrading (or descending) game – decreasing the intensity and quality of wishes: The less 
you want, the more chances you will have that the life will match your wishes. No excessive efforts will 
be required to bring your wishes and reality to harmony.  

This strategy resembles the Glad Game (from Pollyanna by E. Porter), which teaches to be happy 
against all odds, through thick and thin. The resulting happiness comes from the thirst for life, the 
ability to find happiness in all and, first of all, in the simplest manifestations of existence [6; 31]. 

2. The uplifting (or ascending) game: Wishes are increasing and are becoming more sophisticated in 
terms of quality; therefore, you need to make efforts to fulfil them successfully. It is a path for 
outstanding people; the path that causes people to develop (intellectually, ethically, aesthetically, etc.); 
therefore, this path, when selected, gives a person more than the selection of less ambitious goals.  

The motto of the first strategy is ‘Be satisfied with what you have;’ the motto of the second strategy is 
‘Strive for more and better.’ The first strategy formed the basis of public schools in Russia before the 
revolution and is still a core strategy for many regular mainstream schools and Orthodox gymnasiums. 
The second strategy is mostly typical of elite educational institutions in the past and at the present 
time.  

The first strategy teaches students to be satisfied with what they have, even if they do not have a lot; it 
does not motivate them in their endeavours. It is a very simple way to happiness: No matter how bad 
your current life situation is, there are always people whose life situations are much worse. Such 
comparison can offer short-time consolation, but it degrades a person’s own troubles and does not 
encourage the person in their search for the way out.  

The second strategy is good when you are full of youthful maximalism and optimism, when you still 
believe in yourself and in the world’s justice. Academic education gives a chance for success; 
however, without support from other factors, it means the clash with the ‘glass ceiling.’ No doubt, it 
may entail frustration.  

Both strategies involve disequilibrium between wishes and possibilities of their fulfilment. The gap 
between the desirable and the actual demonstrates the absence of happiness, as it, by our definition, 
is their fusion. There are two options: To lower the level of your ambitions to needs of miserable life or 
to raise the level of your present life. 

There is a temptation to take the path of least resistance: If your life is not ready to meet the highest 
requirements (including spiritual ones), why should they be revealed to you? Does a student need his 
inner potential to be developed (including through the use of new technologies [32]), if he will not be 
able to fulfil it to his and other people’s advantage? 

The similar logic may have governed the thoughts of Russian Emperor Nicholas I who wrote in his 
rescript of August 31, 1827: 

“…I have been informed... that serfs from house servants and villagers often study at high schools and 
other institutions of higher learning. This causes harm (…) the best of them, by their diligence and 
performance, get used to the style of life, to the pattern of thoughts and ideas not corresponding to 
their status. The inevitable burden of that status becomes intolerable for them, and, therefore, they 
frequently sink into desperation and indulge in perilous dreams or abandon themselves to base 
passions” [quoted by 33, pp. 229-230]. 

The similar concerns about education bringing representatives of lower classes into confrontation with 
the surrounding daily reality were uttered by poet A.A. Fet after the abolition of serfdom. In his opinion, 
giving “artificial mental development, which opens an entire world of new needs and by all means 
surpasses the assets available to the people of the specified class [was like] feeding an 
unexperienced person with herring in an arid prairie (…) and saying: ‘Now, my friend, I’ve done my 
part, I’ve fed you, you have to look for water by yourself’” [34, pp. 196-197].  

The standpoint of the emperor who issued the laws banning serfs from being educated at high schools 
and universities (though their learning of agriculture, trades, etc. at parish and district schools was 
encouraged) is clearly unfair, but it can be explained by the need to maneuver between the country’s 
growing demand for specialists and the intention to cement the existing class system. The poet, in his 
turn, was concerned about frustration experienced by talented people from lower classes. Although 
both of them were Christians, neither of them offered to change the unfair social structure not to act 
contrary to the evangelical parable of the talents.  
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It should be noted that the traces of this standpoint are observed in some present-day Russian 
reformers of education. It is not a matter of their malicious intent: It is clear that the fundamental 
improvement of the education system will result in ‘brain drain,’ if it does not involve creation of jobs 
for graduates and competitive wages as well as raising of living standards. 

In this sense, positive education cannot be seen as a panacea, as by bringing new tactics (methods) 
to pedagogy, it still follows the above strategies for achieving happiness. On the surface, positive 
education is primarily built, following the ascending logic of the second strategy, though, in fact, it 
intends to combine both strategies: The logic of the first strategy is supposed to be used for objective, 
external conditions, while the logic of the second strategy can be used for personal, inner 
transformations. 

The limitation of this approach is obvious: While the ability to see any (including unfavorable) 
circumstances through the prism of positive thinking is extremely important in felicitology, it should not 
promote indifference and lack of concern about external troubles and unfair situations; in other words, 
it should not interfere with an equally important ability – the ability to initiate favorable circumstances, 
so that the close and distant ones would have more objective reasons for being happy.  

Therefore, there should be a systemic approach: Education cannot develop apart from other sectors. 
However, the fear that our educational institutions may turn into a medium for losing clever brains to 
countries more favorable for intelligent people should not deny people the opportunity to develop 
themselves and to develop the country where they live.  

4 CONCLUSIONS 
Thus, in our article, we tried to move away from the opposition of two main approaches to 
understanding of happiness: the subjective approach, which psychologizes happiness and asserts that 
happiness depends on the individual himself, and the objective approach claiming that happiness 
depends on external factors. We attempted to show that although an individual is relatively 
independent of the surrounding world in his happiness experience, the capacity to be happy, to a large 
extent, depends on life circumstances and social environment. It should be woven into happiness 
education (including positive education). 
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Abstract 
The current form of formative assessment in the educational practice of Czech primary and lower-
secondary schools faces criticism, especially because most teachers continue to prefer summative 
assessment. This is because formative assessment has not yet been grasped in the national 
educational program whatsoever. Nonetheless, the general assumption is that teachers use formative 
assessment, but it has not yet been revealed in what form and to what extent. However, according to 
McMillan, there are different forms and levels of formative assessment that allow the categorization of 
the degree of formative assessment in teaching. This categorization leads to the determination of the 
quality and intensity of formative assessment. 

The aim of this article is to create a tool that will allow the researcher to analyze the level and form of 
formative assessment in teaching. McMillan's publication "The Practical Implications of Educational 
Aims and Contexts for Formative Assessment" will be used to create the tool. The created tool will be 
used to determine the level and form of formative assessment of schools, whose aim is to implement 
methods and tools of formative assessment in their practice. The tool can also be used by other 
researchers or participants of school educational reality (e.g. teachers or school principals). 

Keywords: Level and form of formative assessment, teachers, tool creation, primary school, lower-
secondary school. 

1 INTRODUCTION 
The importance and role of formative assessment is growing with the requirement to implement other 
research findings in this area into school practice. The way to achieve this is giving the feedback to the 
participants in school education on their executed form and level of formative assessment. It is already 
scientifically proved that formative assessment brings benefits in many areas, we also pay attention to 
the fact that in teaching, formative assessment takes place to a small extent and teachers focus more 
on summative assessment. Although there are countries of so-called “good practice”, where formative 
assessment has found its place in curricular documents [1], this fact may not reflect a high level of 
using formative assessment in teaching. On the contrary, we can also mention countries (as 
Colombia, Saudi Arabia, etc.) which prefer summative assessment despite the proven benefits of 
formative assessment ([2], [3]). 

Even in our conditions, the current form and level of usage of formative assessment in the educational 
practice of Czech primary and lower-secondary schools faces criticism. Despite the proven benefits of 
formative assessment ([4], [5]), Czech teachers at primary and lower-secondary schools still prefer 
summative assessment ([6], [7]). Similar findings also follow from the report by the Organization for 
Economic Co-operation and Development [8]. However, there is not much evidence of the need to 
implement formative assessment in Czech schools, as according to Laufková [9] only a little research 
has been done into the issue of assessment in Czech schools. This is also supported by the 
statements of the authors Straková and Slavík [10]. They also point out that existing research has only 
theoretical basis and, in addition to it, it is not related to any school subjects.  

Nevertheless, the general assumption actually is that teachers do work with formative assessment, 
however, it has not yet been revealed to what extent and what the final form of formative assessment 
is. According to McMillan [11], there are different levels of formative assessment that allow the 
categorization of the degree of formative assessment in teaching. This categorization leads to the 
determination of the quality and intensity of formative assessment, thus its form. Based on the 
information, the National Institute for Education [6] assumes that the current form of formative 
assessment reflects a rather low formative level in the educational reality of Czech primary and lower-
secondary schools. 
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The existence of various forms and levels of formative assessment is evident even in our school 
legislation. The current Czech school as an autonomous institution in the field of pupil performance 
assessment is based on Act No. 561/2004 Coll., Specifically § 69, and Regulation No. 48/2005 § 14 to 
§ 16. It stipulates that the use of various types of assessment depends on the decision of the school 
principal, it should be as well taken into consideration that the law deals more with summative 
evaluation, which means more precisely evaluation at the end of the evaluation period. Also, the 
current Framework Educational Program (FEP), effective from 2017, emphasizes formative 
assessment rather only formally [12]. Although this general approach in the legislation gives teachers 
space to implement formative assessment, in the educational practice of schools this leads to the fact 
that we encounter different forms and levels of formative assessment throughout primary as well as 
even secondary schools. For example, in comparison with other countries (Norway, Canada, Australia, 
etc.), where formative assessment is embedded in curricular documents [1], our schools are still very 
autonomous in the process of implementing this method of assessment. 

These and other facts, which will be mentioned later in the text, led the authors to create a tool that 
monitors the level and final form of formative assessment in teaching. The resulting tool will help the 
researcher to find out the level and subsequent form of formative assessment in the teaching of a 
certain school. This can lead to a comparison of the form and level of formative assessment in given 
schools. Schools can thus assess what stage of implementation of formative assessment they are at. 
In this way, it is possible to contribute to the improvement of the forms of formative assessment in the 
educational reality of Czech primary and lower-secondary schools. We admit the fact that forms of 
formative assessment will always be highly variable and will be influenced by other internal and 
external factors of the educational process, which is confirmed by McMillan [11]. The aim of the tool is 
to detect the gap in performance of participants in school education, thanks to which it will be possible 
to assess where they are in the implementation of formative assessment into schools, more 
specifically at what level they are and what is there possible to do to reach a higher level. The 
following chapter deals with the current situation in the field of the implementation of formative 
assessment in Czech primary and lower-secondary schools and the existence of different levels and 
forms of formative assessment. 

2 CURRENT SITUATION IN IMPLEMENTING FORMATIVE ASSESSMENT  
Although it has been proved that using of formative assessment can lead to better educational results 
(e.g. [4], [5], [13], [14], [15], [16], [17]), Czech primary and lower-secondary school teachers still prefer 
and overuse summative assessment, more precisely the current situation reflects a rather low level of 
formative assessment. We look for the evidence for this statement especially in previous annual 
reports and case studies. The following text in this chapter reflects the current situation in the 
implementation of formative assessment in primary and lower-secondary schools, based on 5 basic 
methods [18] of formative assessment, it means: a) assessment of where students are in the learning 
process, what difficulties they go through, how they understand the subject, b) feedback, c) peer-
assessment, d) self-assessment, e) work with criteria and goals. 

The first finding is the OECD report [8], which deals with the fact that in the Czech Republic (CR) only 
little emphasis was placed on the assessment skills of future teachers in their training. This includes, 
for example, insufficient definition of educational goals, insufficient work with evaluation criteria or 
insufficient feedback from a teacher. However, it should be mentioned here that according to The 
Teaching and Learning International Survey (TALIS) [19], Czech teachers make extensive use of 
strategies to promote teaching clarity and comprehensibility, which are a prerequisite for formative 
assessment and good learning results. As many as 89% of teachers surveyed say they set clear goals 
at the beginning of their lesson, which is a higher percentage than the EU average (81 %). However, 
these are the statements made by teachers themselves, and are not supported, for example, by 
participatory, structured observation of lessons. 

Žlábková and Rokos [20] also state that knowledge of the criteria for pupil assessment is an important 
part of the assessment process. Each teacher has different criteria for giving marks, which they do not 
acquaint their students with and moreover teachers are not able to specify (formulate) them, and this 
finding reflects the existence of different levels and forms of formative assessment. Because Czech 
teachers do not use work with criteria systematically, this is an incentive for change. This change 
should also be implemented for various subjects [10]. 

An unfavourable situation in Czech primary and lower-secondary schools also prevails within peer-
assessment and self-assessment. According to the Czech School Inspectorate (CSI), [7] “pupils are 
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not led to actively participate in the assessment process; opportunities for their self-assessment and 
peer-assessment are created rather sporadically. Formative assessment as an effective tool for 
monitoring and evaluating pupils' progress and as a means of providing feedback on educational 
progress and strengthening motivation to learn is absent in teachers' work.” The most recent report 
from the CSI confirms that the situation in the context of the use of the formative evaluation methods 
has not improved [21]. According to this report, the methods of self-assessment and peer assessment 
are used only minimally. 

According to the CSI ([21], [22]), however, a positive finding - in relation to the current emergency 
situation caused by the COVID-19 pandemic - is the predominant verbal assessment in more than half 
of primary and lower-secondary schools. The high incidence of providing more detailed feedback on 
the work of pupils without its evaluation is also positive, as stated by up to two fifths of primary and 
lower-secondary schools. In some schools, there was also a more frequent self-evaluation, but in 
comparison with other schools, it was only a fraction of the total number of schools. It should also be 
mentioned that these are the results that were collected in an extraordinary situation during online 
learning, which has its own specifics compared to contact learning. 

In the field of research on peer and autonomous assessment (self-assessment), case studies in 
particular appear in the Czech environment. Within peer-assessment we can mention the research of 
Rokos and Lišková [23], in this research it turned out that students did not benefit much from the peer-
assessment, due to the fact that they were not able to formulate advice and ideas that should be 
formative, so should have nature of feedback. Another example might be studies by Laufková 
(Krabsová). While in an older study [24] no peer-assessment was observed - according to the author it 
was used only to a very limited extent - in a newer study [25] peer-assessment was observed within 
one of the teachers. Peer-assessment was also appreciated by the pupils. A similar statement can be 
attributed to the studies by Laufková as well in the framework of autonomous assessment of pupils. 

Despite the fact that the positive benefits of formative assessment in education are thus proven and 
documented abroad and partly in the Czech Republic (e.g. ([4], [5], [25]), the current educational policy 
in the Czech Republic with formative assessment - if not at all – just does not work, at least within the 
last updated version of the FEP BE (for basic education) with effect from 2017 [12]. Given that schools 
have a certain autonomy in evaluation, this fact can lead to different levels and forms of formative 
assessment at schools. It should also be mentioned that currently Czech education system does not 
have a standardized tool to monitor the implementation of formative assessment in primary and lower-
secondary schools. However, it is also worth mentioning that the FPEs are currently being revised and 
the planned Strategy of Educational Policy in the Czech Republic until 2030+ [26] works with formative 
assessment to a much greater and more fundamental extent, we could mention for instance support of 
learning, where evidence of learning is present, formative feedback, or self-assessment. 

It follows from the above statements that in Czech schools there is not enough emphasis put on 
formative assessment and teachers prefer summative assessment, which is also discussed by the CSI 
([7], [21]). According to these findings, students are not led to actively participate in the assessment 
process and the level of formative assessment is very low, which is also influenced by the preference 
for frontal forms of work. The CSI also points out that there are noticeable differences between the 1st 
and 2nd grade of primary school (i.e. primary and lower-secondary schools), both in terms of active 
involvement of pupils, but also in terms of the extent to which mistakes are work with, it means to 
support self-assessment, peer-assessment (see above) and providing feedback. 

Based on the mentioned statements, the authors of this study also believe that the current form and 
level of formative assessment in primary and lower-secondary school teaching will reflect a rather low 
level. As part of the verification process of these hypotheses, a tool was created that should 
substantiate these claims. The following chapter depicts the creation of this tool. 

3 CREATING A TOOL TO ASSESS LEVEL AND FORM OF FORMATIVE 
ASSESSMENT IN TEACHING  

The authors follow on from the work of McMillan [11], who monitors the level of formative assessment. 
Due to the fact that this is a foreign publication, McMillan's concept was adapted for use in the Czech 
environment. The creation of the tool was preceded by an analysis of the literature, which deals with 
formative assessment and its implementation. We identified the features of formative assessment. 
These features are implemented across didactic categories in teaching (for example learning 
objectives, structure of the lesson, working with criteria). Based on this analysis, categories were 
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created, which will be monitored and evaluated within identification of a degree and subsequent form 
of formative assessment in teaching. The following subchapter explains the different categories of the 
tool for assessing the level of formative assessment. At the same time, the categories represent 
criteria for the evaluation of the final, realized form of formative assessment. 

3.1 Used Categories of the Tool 
The tool consists of a total of 17 categories / criteria. We follow on from McMillan's concept and we 
add to them other categories, which we will verify in the coming period of the school year in the 
educational environment of mainstream primary and lower-secondary schools. 

McMillan´s concept of formative assessment is suitable for the creation of our tool “Evaluation of the 
level and form of formative assessment” in the environment of Czech primary and lower-secondary 
schools and reflects the final form of formative assessment, which we strive for in implementation (the 
form is expressed in a high level of formative assessment). The author McMillan captures the 
categories that have been pointed at for a long time, and so schools achieve a low level of formative 
assessment in our educational reality. Deficiencies in evaluation are expressed, for example, in the 
used category of peer-assessment, self-evaluation or immediate feedback. The created tool should 
capture the variability of the implemented formative assessment, because in practice it occurs in 
different extents and forms, compare McMillan.  
The added categories are selected on the basis of the requirements for didactic categories, which are 
part of the teacher's preparation for teaching, and the formative assessment is in a synergistic effect 
with them. For instance the connection of the teaching goal and the subsequent creation of criteria for 
the criterion evaluation, the structure of the lesson and the phase of diagnosis, the concept of the 
lesson, and the conclusion of the lesson. 

In the following picture Fig. 1 we illustrate all the monitored categories of this tool. 

 
Figure 1. Criteria for assessing the final form of formative assessment 

We present the created tool in the following table 1 (Table 1).  

Table 1. Evaluation tool of the level and form of formative assessment in school practice 

Criteria for 
Assessing Form of 

Formative Evaluation 

LOW FORMATIVE  
LEVEL 

1 

MODERATE 
FORMATIVE LEVEL 

2 

HIGH FORMATIVE LEVEL 
3 

TEACHER'S WORK 
WITH TEACHING 
GOALS 

Does not compare the 
planned educational goals 
and the actually achieved 
results; learning tasks are 
not linked to learning 
objectives. Learning tasks 
do not provide evidence of 
pupils' progress during 
teaching 

Unplanned, random 
comparison of educational 
goals with pupil results; 
learning tasks are loosely 
linked to learning 
objectives. They are 
unlikely to provide evidence 
of pupils' progress during 
teaching 

Compares the planned 
educational goals and the 
actually achieved results; tasks 
are closely linked to 
educational objectives. Tasks 
provide evidence of student 
progress toward the goals of 
teaching 
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CRITERIA 
PRESENTATION 

The teacher did not provide 
criteria for student success, 
the criteria are set 
inappropriately 

The teacher partly works 
with the criteria of the 
student's success, some 
criteria are appropriate, the 
criteria are set mainly by the 
teacher 

The teacher presents suitable 
criteria for the student's 
success, the criteria are 
created together with the 
students 

WORKING WITH 
ERROR 

There is no timely 
correction of the error, no 
adjusted learning is 
expressed, there is no self-
correction, collective 
correction or peer-
correction 

Deferred identified and 
corrected error, adjusted 
learning is expressed only 
sporadically, teacher error 
correction prevails, peer-
correction and self-
correction is used rarely, 
the operators used perform 
just a simple error 
correction role 

timely identified and corrected 
error, adjusted learning, self-
correction of the error occurs 
often, frequent collective 
correction and peer-correction, 
operators used serve for 
meaningful error correction 

STRUCTURE OF THE 
LESSON 

mostly formal (traditional), 
planned, predictable. 

informal, spontaneous, 
"here and now" 

both: formal and informal 
Non-traditional conception of 
the structure of the lesson.  
Unpredictable 

FEEDBACK mostly delayed (days after 
the test) and general – 
using only assessment 
language 

sometimes delayed, 
sometimes immediate, 
often specific - using 
descriptive language as 
well 

immediate and specific for 
pupils with a lower level of 
achievement - using descriptive 
language only, delayed for 
pupils with a higher level of 
achievement (school results) 

ASSESSMENT 
CONTINUITY AND 
FREQUENCY 

usually after school 
evaluation (after the lesson) 

sometimes after and 
sometimes during the 
lesson, evaluation mostly 
after the lesson 

every day, evaluation mostly 
within the lesson (immediate) 

EFFECTIVE 
QUESTIONING 

The teacher rarely uses 
effective questioning 
strategies to gather 
evidence of students' 
learning; the evidence 
gathered cannot be used to 
meaningfully determine 
class progress in relation to 
intended learning goals 

The teacher uses effective 
questioning strategies that 
provide evidence from most 
students about their 
learning during the lesson; 
the teacher sometimes 
uses students' answers to 
draw conclusions about 
students' progress 

The teacher uses effective 
questioning strategies 
throughout the lesson that 
systematically provide evidence 
from all students about their 
learning (for example so called 
passes); the teacher often uses 
students' answers to draw 
conclusions about students' 
progress 

PUPILS' SELF-
ASSESSMENT ROLE 

none tangential integrated 

PEER-ASSESSMENT 
ROLE 

none tangential integrated 

PARTICIPANT 
INVOLVEMENT 

only teachers teachers and partly pupils teachers and students 

CHOICE OF TASKS mostly given by teachers given by only some 
students 

given by both teachers as well 
as students 

MOTIVATION  extrinsic extrinsic and intrinsic mostly intrinsic 

CHARACTERISTICS 
OF SUCCESS 

external (teacher, 
happiness) 

internal stable factors (ability) internal unstable factors (effort) 

TEACHING 
ORIENTATION AND 
TYPE OF 
ASSESSMENT 

Transmissive type of 
lesson, reflective diagnostic 
tools are traditional, 
assessment methods do 
not capture the individual 
progress of the student, 
situation leads to normative 
assessment 

Rather transmissive type of 
lesson, reflective diagnostic 
tools are rather traditional, 
there is a partial capture of 
the individual progress of 
the student, the evaluation 
captures rather the norm of 
the class 

Constructivist type of lesson, 
reflective diagnostic tools are 
focused untraditionally towards 
the pupil's personality (pupil´s 
active role in evaluation) the 
assessment captures the 
individual progress of the pupil 
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TEACHER-STUDENT 
INTERACTION 

most interactions are based 
on formality 

some interactions are 
formal 

extensive, informal, 
confidential, honest 
interactions, support and 
encouragement 

TEACHING 
ADAPTATION  

mostly prescriptive, planned 
(as planned in the 
curriculum) 

sometimes prescriptive, 
sometimes flexible - 
unplanned 

mostly flexible, unplanned 

USE OF 
TECHNOLOGIES FOR 
FORMATIVE 
ASSESSMENT 

not used partially used technologies providing 
formative assessment are used 

All these categories contain three levels of formative assessment (low, moderate and high level of 
formative assessment). The three levels thus form contact points on one continuum of the quality of 
the implementation of formative assessment. The first level is marked as low, the second as moderate, 
these levels represent random and unsophisticated use of formative assessment. The third level, high, 
expresses the exemplary use of formative assessment, which we strive for in the implementation of 
the school environment. The high level of seizing formative assessment has a significant impact on the 
development of pupils' dispositions, self-assessment (of both participants) and the so-called 
independent learning. At this level, there are all the principles (features) of formative assessment and 
at the same time they are well and intensively fulfilled by teachers and students (joint participation in 
formative assessment). 

3.2 Description of Tool Individual Categories 
The following text describes the selected tool categories. The categories represent individual criteria 
for the assessment of the final realized form of formative assessment in the practice of Czech primary 
and lower-secondary schools. At a high level, we present the expected form of formative assessment, 
which will serve to implement it. The high level is an exemplary example of the school educational 
practice in the context of formative assessment. If the school receives feedback on the level and form 
of formative assessment, the steps of optimization and implementation of formative assessment can 
be planned in a targeted manner. 

The first criterion reflects the work of teachers with educational objectives that are crucial for keeping 
track of what the student should be able to achieve after lessons. If the teacher works with defined 
learning objectives, they are able to formulate and present appropriate assessment criteria and thus 
provide students with formative feedback, these criteria reflect a high formative level if they are 
appropriate and are created together with students. If the teacher compares the planned educational 
goals and the actually achieved results, they can provide the students with information about their 
individual progress, which leads the student to reflect on his own achieved success and also to his 
metacognition [27]. Through goals, students are given learning tasks, so the tasks provide evidence of 
students' progress towards the formulated learning objectives. The teacher collects such evidence of 
pupils' learning continuously, without them it is impossible to conduct teaching formatively [28]. Instead 
of assigning exercise book tasks, it could be, for example, asking questions, but also other techniques 
that are aimed at obtaining evidence of student performance.  

We approach working with error according to the authors G. Bachelard [29] and J. Piaget [30], where 
an error is a part of the natural function of the brain and serves for progress, apparent regression is in 
fact a progression. According to Kulič [31], we focus on a "timely" identified and corrected error, 
adjusted learning, which lies in the introduction of a certain learning criterion. E.g. the pupil receives 
information called the criterion for learning (if, for example, the pupil manages to name the required 
twice correctly, it can be recognized as learned). We observe the way the pupil recognizes the error 
when the pupil achieves correction and determination of the extent of mastering the curriculum 
through the recognized error. The teacher together with the pupils uses types, forms, means of 
control, it means operators, algorithms, strategies which are capable in case of error of its 
identification and meaningful correction and thus can find individually optimal level of difficulty and 
error as well as success and failure rate of the pupil [31]. In the high degree of formative assessment, 
the error is identified and corrected in time, adjusted learning is present, self-correction of the error 
occurs - the student recognizes the error with the help of the teacher, or collective-correction, peer-
correction is often present and operators for meaningful error correction are used. 
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The following category relates to the structure of the lesson. The structure is composed of individual 
phases of teaching and also contains the phase of implementation of evaluation. In the non-traditional 
(unpredictable) conception of the structure of the lesson, we notice the variability of the evaluation 
methods used, especially in continuous and immediate feedback, there is often self-evaluation and 
peer-assessment at the end of the lesson. 

In another category undoubtedly falls feedback which is the core of formative assessment hodnocení 
([4], [15], [32]) across all categories. When using feedback from the teacher, it is not only the 
timeliness (immediacy) that is important, but also the way in which the feedback is given. According to 
Laufková [33], it is more appropriate to use descriptive language instead of the assessing language, 
which does not have the character of formative feedback. Within the timing of feedback, immediacy is 
also important, it means providing immediate feedback that reflects a high formative level. According 
to Shavelson et al. [34] or Christie [35] this feedback is described as an unplanned formative 
assessment because the teacher uses appropriate moments in teaching, thus reflecting a high level. 
These moments can be used to recognize students' misconceptions or to direct students to the right 
comprehension [36]. 

The category of continuous evaluation or effective questioning is also significantly related to the 
feedback. Both categories are used to gather information. However, just that itself is not enough, the 
teacher has to work with these categories systematically, because according to Wainer [37], 
information becomes evidence only if it is interpreted with a specific purpose in mind. Both categories 
are also related to the assignment of learning tasks, which in turn are linked to learning objectives and 
the monitoring of pupils' progress, which only points to the interconnectedness of the categories in the 
tool. 

The tool would also not be complete without the inclusion of a self-assessment category that 
encourages pupils to take responsibility for their learning [38]. Self-assessment is a process in which 
students criticize their own work with clearly defined expectations. These are usually provided in the 
form of some criteria or goals [39]. This form of feedback provides students with information on what 
changes to make to improve their performance [40]. Self-assessment is one of the most important 
features of formative assessment because it helps students participate directly in their target learning 
activities [41]. The integrated role of the student's self-assessment is thus considered highly formative. 

Another category in the tool is peer-assessment. This allows students to comment on the performance 
of other students, so it is another form of feedback [42]. Mutual feedback is especially important in 
creating a participatory learning environment [43]. Peer-assessment therefore requires that 
participants in teaching are evaluators and provide feedback to each other. The advantage of peer-
assessment is that the pupil is involved in the educational process and can consciously influence it, 
thus becoming an active participant in teaching [27]. Closely related to this is the category of 
participation of participants or the selection of tasks, where the highly formative level reflects the 
involvement of all participants in teaching equally. Active student participation also develops their key 
competencies, as students take responsibility for their learning. The integration of peer-assessment in 
pupils can therefore be considered highly formative. 

The tool also monitors students' motivation and the characteristics of their success. We can consider 
intrinsic motivation as highly formative. Such motivation stems mainly from the cognitive needs of the 
pupil [44]. In other words, students, who are intrinsically motivated learn what they enjoy, which could 
be revealed in the teaching through the involvement of students. Pupils feel inner satisfaction from the 
performed learning activities and show a higher quality of understanding and comprehension of 
contexts [45]. 

The qualities of pupils' success are also directly connected with motivation. If there is a change in 
characteristics, there will also appear changes in motivation, and especially changes in the behaviour 
of individuals in performance situations. According to Weiner [46], effort is controllable, as opposed to 
ability or luck. The aim and task of the teacher is to influence students who have a low tendency to 
achieve success and who most often blame their failure on a lack of their abilities. The teacher should 
support these students in the way that they can be better when they are more diligent. There are 
changes in attributes from skills to effort, where the goal for students is to learn to blame their failure 
on a lack of effort and not luck. The tool monitors the presence of such behaviour and evaluates it as 
highly formative.  

There is also another category related to formative assessment, which deals with the orientation of 
lessons and the type of assessment. As an approach to teaching reflecting the high formative level we 
can understand the constructivist approach to teaching that focuses on pupils' personality and also on 
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his active role in the evaluation. Assessment in this sense makes it possible to capture the individual 
progress of the student. The opposite of this approach is the transmissive concept of teaching and 
assessment towards the classroom norm. This concept is understood as the transfer of definitive 
educational content to pupils, who are thus doomed to a passive role and to the role of mere 
beneficiaries [47]. 

The category of communication and interaction between teacher and student reflects a high level 
when it is extensive, informal, confidential, supports learning and encourages. According to Mareš and 
Křivohlavý [48], it is in this case important that the teacher is able to empathize with the pupil's 
condition, to respect the pupil's personality, to be concrete and to take an authentic, real attitude. 
These 4 principles thus correspond to the criteria that reflect the high formative level in our tool. The 
interaction among the participants in the teaching process is also related to the adaptation and 
structure of lesson. With effective communication and interaction, the teacher understands where the 
student is in the learning process and can adapt the teaching accordingly. Flexible and unplanned 
adaptation of teaching, together with the formal and informal structure of teaching, thus reflect a high 
formative level, because the teacher does not focus only on teaching itself, but especially on teaching 
students [47]. This approach is also closely related to the idea of Bloom's [49] "mastery of learning ", 
where the student and his knowledge always come first. 

Last but not least, a category dealing with the use of technologies for formative assessment has also 
found a place in the tool. These technologies strengthen the methods and techniques of formative 
assessment and strengthen the active role of the student in assessment. Their use gives the teacher 
an ability to provide immediate feedback. The ability of technology to enable formative assessment in 
this way is desirable for both students and teachers. However, as with all educational technologies, 
teachers must be adequately prepared to use effective questioning methods, otherwise the use of 
technology would fail [50]. Especially in the current pandemic situation, it is crucial that teachers use 
these technologies properly. Some platforms such as MS Teams, Google Classroom or ZOOM also 
use formative principles such as thumbs or various emoticons, which allows the teacher to follow the 
evidence of learning and to incorporate subsequent feedback. 

3.3 Evaluation of Obtained Data with the Tool 
The presented tool for evaluating the level and the final form of formative assessment will be used and 
subsequently verified on the obtained video recordings of lessons at a primary and lower-secondary 
school. Individual categories / criteria will be recorded by two observers if the observed category 
appears / does not appear. To observe a separate category, we use the criteria for the occurrence of 
that category. We will evaluate each category separately from other categories, we use the option of 
replaying the video recording. We will determine the agreement between the two observers. The final 
form of the formative assessment will be expressed both by the sum of the allocated points for the 
given level and by its description. 

The low level of formative assessment is represented by 17-28 points. According to McMillan [11], this 
level is very similar to a summative assessment. This level captures the primitive form of handling 
formative assessment. This is the so-called formative assessment deprived of leadership [11]. All 
categories can appear at this level, but only formally or only some principles occur. 

The moderate level of formative assessment corresponds to the number of 29-40 points. This seizing 
of evaluation represents the presence of all principles, however, they fit to a random and 
unsophisticated handling. 

The high level of formative assessment is represented by 41-51 points. This level has a significant 
impact on the development of pupils' dispositions, and there should also appear better educational 
results at this level. At this level, there are all the principles of formative assessment, which are well 
and intensively fulfilled by both teachers and students. 

4 DISCUSSION 
Using the presented tool, we identified the expected form of formative assessment at the school level 
during its implementation. We point out the critical points of formative assessment and we introduced 
the areas for level optimization and the final form of formative assessment. Our goal is to support 
effective and constructive evaluation in the primary and lower-secondary school educational system. 
Participants in school education should be motivated by quantitative and qualitative evidence of the 
benefits of formative assessment. The idea of focusing schools on their own level and form of school 
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evaluation is supportive, as it includes their local knowledge, skills and schools can potentially directly 
improve in the field of formative assessment. Monsen et al ([51], [52], [53]) point out that assessment 
tools can be better used for the needs of officials rather than for the needs of schools and their 
teachers. In addition, the skills needed to gather and interpret data at the school or curriculum level 
are quite different from the skills required for classroom assessment. The use of a tool within a specific 
school can thus be more beneficial for the school than its use, for example, within national standards, 
because each school has its own specifics. 

The proposed tool can support the approach to ensure greater accountability of schools themselves. 
Ideally, information on the level and form of formative assessment can be used to plan and implement 
formative assessment strategies at the school level, primarily with support of the school curriculum. By 
promoting a culture of school evaluation towards the goals of formative assessment, greater progress 
can be made on this issue. The key elements that emerged from the analysis of the situation in our 
environment are: the creation of assessment that supports the interaction of all participants in the 
school assessment; implementing of features of formative assessment and its creation; subsequent 
use of formative assessment tools. Consistent work with educational objectives and monitoring pupils' 
progress with the active involvement of students in the learning process makes formative assessment 
a central element in teaching and learning. The direct involvement of schools in defining the standards 
of the formative assessment seems to be the mainstay. The aim is, for example, to develop and share 
evaluation criteria and share them with school colleagues. In our conditions, it is also a challenge to 
reconcile summative and formative assessment, for example formative and summary assessments 
should be embedded in real contexts related to the student's goals. These key elements could in the 
future represent common school practice, not only exceptional cases of individual schools. 

5 CONCLUSIONS 
The aim of this paper was to create a tool that will allow the researcher or participants of educational 
reality to analyse their level and the final form of formative assessment in teaching. The created tool 
will be used to determine the level and form of formative assessment of schools, whose effort is to 
implement in their practice methods and tools of formative assessment and strengthen their evaluation 
to a more optimal level. The starting point for the creation of this tool is the unsatisfactory situation 
regarding the implementation of formative assessment in Czech primary and lower-secondary schools. 

The authors assume that formative assessment in Czech primary and lower-secondary schools 
reflects only a low level. This fact deprives students of the benefits that formative assessment can 
offer to them, we can name, for example, improvement of student performance. The tool offers the 
chance to identify the level and form of formative assessment in teaching, thus enabling schools to 
uncover a performance gap on the way to higher levels. We bring for our conditions a targeted focus 
on the weaknesses of the current functioning of formative assessment in school practice. With a better 
understanding of the related conditions, both internal and external, we can contribute to quality school 
support and provide them with more effective leadership. With the proposed concept, we presented 
challenges for empirical research in this area. Exemplary formative assessment procedures can 
become effective if they are widely used and not just isolated at the level of selected schools. The 
professional development of teachers in this area depends on support within the schools themselves. 
Exemplary teaching, lessons, and assessment lead to quality results. We are considering how to 
support better effective practice. We ask ourselves how schools learn from what brings results and 
what does not work. It is not enough to simply disseminate the tools of formative assessment or simply 
share best educational practices, it is necessary to place more emphasis on the overall transformation 
of teaching. Participants in school environment will need effective education, tailored to the school 
needs, their professional development and ongoing support require effective educational programs 
and partner networks. Building skills at a higher level is essential, if evaluation is to move from 
mechanically established practices to effective evaluation strategies, real involvement of participants is 
needed.  
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Abstract 
Disabled students are likely to encounter difficulties, specifically due to the experience of living with an 
impairment in often restrictive educational environments that may complicate their adaptation 
processes. In light of the above, the current study aims to investigate adjustment difficulties of Greek 
university disabled students in terms of their social adaptation, attachment to their institution as well as 
their personal-emotional adaptation to university. 81 disabled students aged 18 to 50 years (M age = 
26.16, SD= 7.59, 59.3% (N=48) females) completed the “College Adaptation Questionnaire” (CAQ) and 
a demographic questionnaire including information about type, perceived visibility, severity and onset of 
impairment as well as gender, age and educational level. A series of GLM approaches was conducted 
in order to examine the effect of the impairment features (i.e type, visibility, severity and onset of 
impairment) and control variables (age and educational level) on CAQ scores (i.e. mean social 
adaptation, attachment to their institution and personal-emotional adaptation to university). Results 
showed a significant main effect of impairment onset on students’ social adaptation, and no other main 
effects on any of the other CAQ subscales. Additionally, a three-way statistically significant effect was 
observed for type of impairment, perceived visibility and severity of impairment only for social adaptation. 
These results are consistent with previous research findings addressing the issue of social adaptation 
to university for disabled students. More research, however, is clearly needed in exploring the complexity 
of adaptation processes that disabled students experience in university life taking into consideration 
other socio-cultural factors as well.   

Keywords: disabled students, university, social adaptation, attachment to institution, personal-emotional 
adaptation. 

1 INTRODUCTION  
Transition to university is a state where students face multiple changes. This developmental process 
is emotionally charged with anxiety and agony about the accomplishment of competence, 
management of feelings, gaining autonomy, forming identity, engaging successfully in new relational 
patterns, forming a sense of purpose in life, and, finally, developing a personal and coherent system 
of values and beliefs [1]. 

The beginning of tertiary education signals multiple new transitions for university disabled students as 
well [2]. Disabled students are expected to competently perform the necessary skills for adapting both 
to the context (such as, transitioning to a new city and purposefully participating in new educational 
processes) and to the interpersonal relationships taking place in the University (such as, to be involved 
in long-term and stable relationships with fellow students and academic staff).  

So far, the literature suggests that adaptation at the University is a continuous process evaluated in 
the frame of socio-emotional and personal adaptation and attachment to the university programs, 
which, by extension, are likely to lead to successful enrolment in and graduation from higher education 
for all students (including disabled students) [2]. The university environment is relatively complex and 
students are required to adapt to it [3]. Researchers in the field of education have relied on the 
theoretical classification of Baker and Siryk (1984) [4] to define the adjustment to university. The 
university adjustment consists of four broad categories: a) academic adjustment, b) social adjustment, 
c) personal–emotional adjustment and d) institutional attachment. Academic adjustment is related to 
the process of learning and responding successfully to the existing academic requirements. It is 
directly connected to students' attitudes towards their studies, their willingness to participation and 
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the competence they experience in relation to the effort they make. Social adjustment, on the other 
hand, refers to students’ attempt(s) to be included in the social milieu of university life. This includes 
social activities such as participating in campus events, in meeting groups, networking contexts and 
making friends in an effort to minimize feelings and experiences of loneliness after being away from 
family. Personal-emotional adjustment refers to the students’ psychological state and the level of 
experiencing general mental discomfort. Finally, the institutional attachment of students to the 
university refers to the emotional identification they feel about the university community [4 as cited in 
3].  

Even though a large proportion of the newly enrolled university students manage to achieve a 
satisfactory level of adjustment, still there is a proportion of young people who find it difficult to achieve 
internal balance, resulting in emotional deregulation and even depressing behaviors [5,6]. Moreover, 
the empirical literature suggests that academic life appears to be a stressful condition in social and 
cognitive level [7] and there are cases of young people who are diagnosed with a severe anxiety 
disorder [8] due to the stress they experience in responding to the social and cognitive demands 
during academic life [7]. 

In the area of disability, the adaptation process is linked to the expectations that university disabled 
students had developed prior to the beginning of their studies [9]. Thus, university disabled students 
may experience emotions that have "social" origins and refer to the social comparison which 
inductively affects self-esteem [10]. There are research results referring to both emotional and 
psychological pressures that university students with disabilities face as they adjust to university life 
[11, 12]. Furthermore, the relevant literature [13,14,15, 11] indicated some factors namely stressful 
events, the degree of contentment with the resource office for disability, bond issues with parents and 
peers, participation in non-academic activities as possible prognostic signs to encounter adjustment 
difficulties.  

In light of the above, this study aims to investigate adjustment difficulties that disabled students may 
experience during the course of their studies at the university. Specifically, the study aims to investigate 
adjustment difficulties related to three broad areas of adjustment namely a) social adaptation, b) 
attachment to their institution and c) personal – emotional adaptation to university [16]. It also attempts 
to explore how the type, visibility, severity and onset of their impairment differentiate their adjustment. 
For the purposes of this study, we used the College Adaptation Questionnaire (CAQ)), which is one of 
the most well known questionnaires for the evaluation of students’ psychosocial adjustment in university. 
The CAQ [17] focuses on the adjustment process and assesses how well students have adapted to their 
student life.  

2 METHODOLOGY 

2.1 Participants 
The sample of the present study comprised of 81 Greek disabled students, of which 48 were female and 
33 were male, with an average age of 26,16 years (SD = 7,6; Range = 18-50 years). The vast majority 
of the participants were studying for a Bachelor Degree, except for two who were studying for a Post 
Graduate Certificate. Eligible for participation in the survey were university students with a formal 
diagnosis from state diagnostic and evaluation centres in Greece. Participants could select more than 
one category (as reflected in the demographic questionnaire) to describe the type of impairment they 
experience. In particular, 32,1% were identified with a medical chronic condition/illness, 27,2% with a 
hearing impairment, 18,5% with a mobility/physical impairment, 17,3% with a vision impairment while 
4.9% of the respondents chose the category ‘other’, as the diagnostic categories offered did not seem 
to match the characteristics of the impairment they experience. In addition to the diagnosis, additional 
information was collected from the participants concerning the visibility, severity as well as the onset of 
impairment. Table 1 illustrates the above mentioned demographic variables of university disabled 
students. 
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Table 1. Impairment visibility, severity and onset as reported by university disabled students 

Variables N Percentage 
Impairment visibility   

Visible 29 35,8% 
Semivisible 22 27,2% 
Invisible 24 29,6% 
Unsure 6 7,4% 

Impairment severity   

Mild 10 12,3% 
Moderate 37 45,7% 
Severe 10 12,3% 
Very severe 24 29,6% 

Impairment onset   

Acquired 29 35,8% 
Congenital 43 53,1% 
Both 9 11,1% 

Total 81 100% 

2.2 Measures 
A two-part on-line survey questionnaire was used to collect data from the participants. The first part of 
the survey collected demographic information (e.g., gender, age, university study program, university 
school, type of impairment, severity of impairment, onset of impairment, visibility of impairment). The 
second part of the on-line survey collected information about adjustment to the university environment 
for disabled students. An on-line version of The College Adaptation Questionnaire (CAQ) [17] was used 
which included 18 items. Each CAQ item is a statement that the student rates his or her adjustment on 
a 7-point Likert-type scale, ranging from 1 (does not apply) to 7 (applies very much). Sample items are 
the following “I am glad that I came to study here” or “I find it very difficult to adjust to student life”. Of 
the 18 items, ten are negatively worded items and, thus, are reverse scored for all analyses. The CAQ 
yields a full-scale score as a summed index of overall adjustment to university as well as to three specific 
dimensions (i.e., social adaptation, attachment to institution, and personal-emotional adaptation). All 
three dimensions of the CAQ proved to be internally consistent (range from 0.41 to 0.81) in a previous 
Greek study with a sample of 300 University students [see the study of16].  

2.3 Procedures 
This study was part of a larger research project co-financed by Greece and European Union (EU) 
through the Operational Programme "Human Resources Development, Education and Lifelong 
Learning” of the National Strategic Reference Framework (NSRF) Research Funding Program: “Support 
Researchers with Emphasis to Young Researchers”, at the University of Thessaly in Volos-Greece. 
Therefore, the research team obtained permission from the Ethical Committee of the University of 
Thessaly for ensuring full compliance with research ethical principles, the EU directives and national 
legislation on ethics (national law 4624/2019 on collection and management of personal data) and 
Charter of Fundamental Rights of the EU (2000/C 364/01) regarding the involvement of humans. As per 
the aforementioned standards and procedures, first, the participants accessed the survey anonymously 
via a designated URL link on Google Form. In particular, all the prospective USwDs registered with 
disability or social welfare centers based in all Universities across the country were contacted through 
research announcements by e-mail sent by each center staff. Further, the participants were provided a 
statement explaining the purpose of the study, the participation criteria, and informed consent. Lastly, 
the survey was accessible to participants with disabilities (i.e., the content of the study was adapted 
according to the participants’ communication needs). 
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3 RESULTS 
A series of General Linear Models (GLM) were constructed to examine the effect of impairment features 
(i.e. type, visibility, severity and onset of impairment) and control variables (age and educational level) 
on each of CAQ subscales. Categorical predictors (i.e., features of impairment) were entered as Fixed 
Factor while continuous variables (i.e., students’ age and educational level) were entered as Covariates. 

Findings of the first GLM run (GLM_1; R2= .93, p= .01) showed no significant main effect of type [F(4, 
56)= .50, p= .73], visibility [F(3,56)= .85, p= .48], severity [F(3,56)= 1.73, p= .18], and onset of impairment 
[F(2,56)= 2.98, p= .06 on total CAQ score.  

With regards to social adaptation scale, GLM_2 (R2= .76, p= .03) results showed that only the onset of 
impairment variable demonstrated a significant main effect on the outcome variable [F (2,56)= 4.01, p= 
.031]. Congenital impairment led to higher scores on social adaptation scale for participating students. 
No significant main effect of type [F(4, 56)= 1.15, p= .35], visibility [F(3,56)= 1.17, p= .34], and severity 
of impairment was identified [F(3,56)= .33, p= .80].  

A three-way statistically significant effect of type of impairment, perceived visibility and severity of 
impairment was also observed on social adaptation scores [F(1,56=6.25. p=.02)]. Students with visible 
and severe physical impairment had higher scores on social adaptation scale than students with other 
impairments, which were perceived as very severe, moderate or mild and semi-visible or invisible.  

With regards to attachment to institution findings of GLM_3 (R2= .69, p= .03) showed no significant main 
effect of type [F(4, 56)= .35, p= .84], visibility [F(3, 56)= .17, p= .91], severity [F(3, 56)= 1.64, p= .20], 
and onset of impairment [F(2, 56)= 1.94, p= .16].)  

Finally, in terms of personal-emotional adaptation to university, GLM_4 (R2= .73, p= .03) showed no 
significant main effect of type [F(4, 56)= .65, p= .22], visibility [F(3, 56)= 1.47, p= .24], severity [F(3, 56)= 
1.63, p= .20], and onset of impairment [F(2, 56)= 2.90, p= .07].  

Mean scores (SD) on CAQ for type, visibility, severity and onset of impairments are shown on Tables 1, 
2, 3 and 4 respectively  

Table 1. Mean score (S.D.) on CAQ for type of impairments  

       Type of  Disability   
CAQ Medical /Chronic 

Conditions 
Vision 

Impairment 
Hearing 

Impairment 
Mobility / 
Physical 

Impairment  

Other 

Social Adaptation 22.34(7.32) 22.07(6.20) 21.95 (6.63) 22.86 (7.78) 24.00(5.59) 

Attachment to 
institution 26.88(10.30) 27.42(7.02) 28.31(7.51) 30.13(7.19) 25.00(7.39) 

Personal-emotional 
adaptation 29.19(9.02) 30.64(4.70) 20.04(7.59) 30.06(8.86) 25.50(5.19) 

Total CAQ 82.53(25.40) 83.64(14.76) 83.50(19.63) 87.06(19.23) 78.00(14.49) 

Table 2. Mean score (S.D.) on CAQ for perceived visibility of impairments 

  Disability  Visibility  
CAQ Visible Semi-visible Invisible Unsure  

Social Adaptation 23.03(6.49) 22.00(8.08) 22.12(6.80) 21.50(4.18) 

Attachment to institution 29.27(7.35) 27.95 (7.70) 26.66(10.29) 25.66(6.15) 

Personal-emotional adaptation 29.89(7.36) 28.36(6.99) 30.66(9.30) 25.50(4.80) 

Total CAQ 86.20(17.17) 82.22(21.23) 83.70(25.06) 75.66(9.35) 
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Table 3. Mean score (S.D.) on CAQ for perceived severity of impairments 

   Impairment  Severity  
CAQ Mild Moderate Severe Very Severe 

Social Adaptation 22.30(4.94) 21.81(7.14) 25.10(8.88) 22.12(6.14) 

Attachment to institution 27.20(10.03) 27.97(6.91) 33.10(8.22) 25.83(9.08) 

Personal-emotional adaptation 29.60(9.00) 29.43(7.59) 32.60(7.07) 27.87(7.78) 

Total CAQ 82.30(22.17) 83.24(19.11) 95.90(22.57) 79.58(19.92) 

Table 4. Mean score (S.D.) on CAQ for onset of impairments 

 Impairment Onset  
CAQ Acquired Congenital  Both 

Social Adaptation 21.86(7.03) 23.62(6.34) 18.00(7.11) 

Attachment to institution 27.37(8.62) 29.37(7.48) 22.33(9.32) 

Personal-emotional adaptation 28.31(8.33) 30.81(6.35) 26.00(10.86) 

Total CAQ 81.75(22.09) 87.62(17.11) 70.33(24.65) 

4 CONCLUSIONS 
The years of university studies include demanding efforts from students to adjust to their new life style. 
Taking into consideration the difficulties university students encounter through the process of 
adjustment, we conducted the current study with a certain population. We investigated Greek university 
disabled students’ adjustment difficulties in the light of their social adjustment, attachment to the 
university and personal-emotional adjustment. 35.8% of participants perceived their impairment as 
visible and in terms of severity, approximately half of the participants (45.7%) stated that it was of 
moderate severity. Assessing the results above, it is apparent that students are well aware of the 
existence of specific categories of people with disabilities and there are specific social perceptions about 
people with disabilities. Davis (2006)[18] states that all aspects of life have a rule, a norm, an average 
that can be calculated (e.g., weight, intelligence, etc.) and people have an innate desire to compare 
themselves with others [18]. By putting themselves to one of the above groups in terms of visibility and 
severity, participants understand the third stage of creating a positive disability identity as described by 
[19]. It refers to the understanding that disabled people are both part of non-disability society and part 
of a disabled community. 

The second part of the study includes the data collected after the completion of CAQ. Social adaptation 
scale, one of the three dimensions of the questionnaire, showed that only the onset of impairment 
variable demonstrated a significant main effect on the outcome variable. Additionally, results revealed 
that students with congenital impairment scored higher on social adaptation scale. Wright (1983) [20] 
reports that a disabled person, who experiences his or her disability as a deviation tends to attribute 
personal characteristics and life events to this deviation. The results of the present research show that 
students with congenital disability are better socially adapted, because they have not hidden their 
impairment, which has influenced and probably has been influenced by a process of personal and social 
acceptance.  

Furthermore, a significant effect was indicated among the type of impairment, perceived visibility and 
severity of impairment on social adjustment. There is a limited number of studies on the correlation 
between visibility of impairment and psychosocial adjustment and those existing studies present mixed 
results. However, Adams and Proctor (2010) [21] reported that visibility of impairment is a good predictor 
of overall student adjustment to university. This outcome finds theoretical support from the field of 
psychology of disability [22], which reports that the visibility factor is a significant variable that interacts 
with the environment and affects many areas of life. Differences between people with visible and less 
visible impairments include factors such as stigma, fear of discovery or anxiety explaining the disability. 
Thus, students with less obvious impairments are more likely to face doubt and questioning, as well as 
lack of social support, which affects their self-esteem [23, 24, 25, 26, 27]. Finally, students with invisible 
impairments may not have the courage to talk about their disability and how it affects their overall social 
and academic progress [28].  
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Statistical analyses demonstrated that university students with congenital, visible and severe physical 
impairment had higher scores on social adaptation scale in comparison to students with other 
impairments, which were perceived as very severe, moderate or mild and semi-visible or visible. 
According to Watson (2002) [29], there are some people whose disability and diversity are not 
considered important for identity formation. Perhaps disabled people are less likely to consider 
themselves different from people without disabilities, and/or the notion of difference is not ascribed with 
negative connotations that help them adjust themselves in various environments. Dorfman (2017) [30] 
defined this process of secondary identity as "quasi-normalization" because people who adopt such an 
approach are not defined by ability and, thus, they reject its impact on their lives. 

The process of adaptation to university for disabled students may have several difficulties, but at the 
same time can be facilitated by certain factors. According to Titchkosky (2009) [31], it is important to 
expand the field of disability studies "as a form of producing significant knowledge on universities and 
creating accessible learning environments" (p.38) where all students, including disabled students, as 
well as educators, staff and support services, can live fulfilled lives and succeed. 
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Abstract 
This paper presents the application of 3D computer simulation models and 3D printed models to study 
1) the distribution and volume of bone cement used in a kyphoplasty repair of a compression fracture 
at the L1 vertebra and 2) the height restoration resulting from the kyphoplasty.  The results of this 
study are being integrated in the Simulation Based Learning Experiences (SBLEs) in the College of 
Nursing (CoN) at the University of Alabama in Huntsville.  SBLEs are structured activities that 
represent actual or potential situations in nursing practice that allow students to develop knowledge 
and skills to analyze and respond to realistic situations in a simulated environment.  The College of 
Nursing has developed over one-hundred SBLE training scenarios.  All the 3D printed models of the 
lumbar spine segment with the compression fracture at L1, of the kyphoplasty repair at L1 and of the 
L1 vertebrae with the inserted bone cement are being added into the selected SBLEs.  Also, the 
following training topics are being integrated into the SBLEs: 1) vertebral compression fractures, 
especially in the elderly, 2) repairs of compression fractures with kyphoplasty, 3) the flow of the bone 
cement in kyphoplasty, 4) restoration of patient height and 5) use of statistics and data analysis.  In 
addition, nursing students are being introduced to 3D printing.  A 3D printer has been placed in the 
CoN for student use.  The Systems Management and Production Center at UAH is providing 3D 
printing and data analysis assistance to the nursing student SBLEs.  The patient in this study was a 78 
year old female who had suffered a compression fracture at the L1 vertebra.  The radiologist report 
stated “compression of the vertebral body with approximately 75% vertebral height loss.”  A surgeon 
performed a kyphoplasty to repair the fracture.  Shortly thereafter the patient had a compression 
fracture at T12 which was also repaired using kyphoplasty.  3D models were printed of the lumbar 
spine segment from the two MRIs (magnetic resonance imaging). With the 3Dbuilder software it was 
possible to analyze the height restoration and the flow of the cement in L1.  A 3D printed model of the 
bone cement was created and slid out of the L1 vertebral.  The volume of bone cement measured 
4.7ml. The surgeon performing the kyphoplasty estimated between 8-9ml of cement for L1.  A number 
of measurements were also made of the compression fracture and after the kyphoplasty to determine 
height restoration.  With the kyphoplasty the height of L1 was restored from 8.70mm to 16.85mm 
which was still approximately 4.85mm less than the original height before the compression fracture.  
The restoration rate of the vertebral height for L1 was 62.7% above the height of the compression 
fracture. Segmenting the bone cement object from the MRI was difficult and prone to errors with the 
primary source of error being the MRI spatial resolution.  A second, more precise 3D model was then 
printed of the kyphoplasty repair.  The bone cement volume of the second model was 8.9ml which 
corresponded to the surgeon’s estimate.  Included in this paper are: 1) a description of the 3D 
simulation models and the 3D printed models, 2) a discussion of the volume of the bone cement 
inserted in L1 and the restoration rate of L1, 3) SBLEs, 4) the integration of the results into selected 
SBLEs to teach nursing students and 5) conclusions. 
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1 INTRODUCTION  
An estimated 1.5 million vertebral compression fractures occur in the U.S. every year [1].  Seventy-five 
percent of these fractures occur around the thoracolumbar region.  This spine segment includes the 
T11, T12, L1 and L2 vertebrae and is considered the transition zone from the more rigid thoracic 
vertebral column to the relatively mobile lumbar vertebral column.  Compression fractures are common 
in the elderly population, especially women.  Studies have found that having a vertebral compression 
fracture greatly increases the risk of future compression fractures. 

2 RESEARCH OBJECTIVE 
The objective of this research was to use the 3D computer simulation models from 3Dslicer and 
3Dbuilder software and the 3D printed models to study the volume of bone cement, the flow of the 
cement and the height restoration resulting from a kyphoplasty to a compression fracture of lumbar 
vertebra L1.  The end result was to integrate the 3D printed models into simulation based learning 
experiences (SBLEs) for nursing students in the College of Nursing. 

3 VERTEBRAL COMPRESSION FRACTURE 
A vertebral compression fracture is the collapse of the vertebral body in the spine.  The collapse can 
cause severe pain, deformity and loss of height.  These fractures generally occur in the lower part of 
the thoracic spine (T11 and T12) and the first vertebra of the lumbar spine (L1).  There is no single 
crack in the vertebra, only a mesh of fractured bone segments.   

4 KYPHOPLASTY 
Kyphoplasty is a minimally invasive procedure that is done on an outpatient basis with a local 
anesthetic and intravenous sedation or general anesthesia. Fluoroscopy creates a live x-ray feed that 
allows the surgeon to see inside a patient while performing the procedure.  Fluoroscopy assists the 
surgeon in guiding a small needle into the compressed vertebra.  A balloon is inserted through the 
needle and then inflated to create a cavity in the compressed vertebra.  The inflated balloon should 
restore some of the height loss resulting from the compression fracture.   The deflated balloon is 
removed and surgical cement PMMA (polymethylmethacrylate) then injected into the cavity [2].  Figure 
1 shows the cement being inserted through the needle into the compressed vertebra.   

 
Figure 1.  Kyphoplasty. 

5 LITERATURE REVIEW 
Bone cement is the key factor for stabilizing the compression fracture; however, the amount of 
inserted cement volume is still an item for debate.  Zhu etal [3] have shown that to avoid any leakage 
of bone cement, the volume of cement for a lumbar compression fracture should be <4.0 ml. However, 
this ignores any individual differences, vertebral body volume and vertebral compression degrees.   

Hu etal [4] stated that cement injection volumes that exceed 40.5% of the volume of the vertebral body 
can cause adjacent vertebral fractures.  Kim etal [5] used finite element analysis of the spine that 
indicated that when bone cement volume reaches 30% of the volume of the vertebral body, the 
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cement restores bone hardness.  However, when the cement exceeds 30% of the volume, abnormal 
hardness will result which increases spinal stress. 

Kwon etal [6] showed that an infusion ratio (bone cement volume/vertebral body volume of vertebra) of 
greater than 27.8% is optimal and a calculation of the target volume of cement using the infusion ratio 
should be made before the vertebroplasty.  Kyphoplasty can also increase the stress of the adjacent 
vertebral body [7]. 

Self etal [8] conducted an analysis of the injected cement volume of 136 patients who had a 
kyphoplasty for vertebral compression fracture.  The mean injected cement volume was 5.44ml with a 
standard deviation of 1.35ml with a range of 2-9ml.   The authors suggested that greater cement 
volumes during kyphoplasty correlate with improved vertebral body height restoration.  However, there 
is little evidence correlating cement volume with patient outcome.  Self concluded that outcomes were 
not associated with the total injected cement volume; however, all patients had a significant reduction 
in pain and most exhibited decreased disability with improved quality of life. 

Roder etal [9] revealed that cement volume was a significant predictor for pain relief with a balloon 
kyphoplasty procedure.  Cement volume >4.5ml seem to be recommendable for achieving relevant 
pain alleviation.  The authors studied 191 patients with a compression fracture at T11, T12, L1 or L2.   
The distribution of cement volume for patients with these compression fractures was 4% with < 3.0ml, 
21% with 3.0-4.5ml, 33% with 4.6-6.0ml, 19% with 6.1-7.5ml and 23% with >7.5ml of cement. 

He etal [10] studied 220 patients who had a kyphoplasty from 2011-2013.  The mean age was 71 and 
ranged from 56 to 91 years. The mean bone cement inserted was 3.80ml with a range of 1.5ml to 
6.5ml.  The authors also stated that the same amount of cement can distribute differently in a vertebral 
body and can result in different surgery outcomes.  Therefore, the volume and distribution of bone 
cement should be considered as two distinct variables in evaluating the effectiveness of kyphoplasty.   

Kaufmann etal [11] studied the effects of cement volume on postprocedure pain and medication use of 
vertebroplasty.  The sample size was 153 patients.  The mean cement injected was 3.4ml with a 
standard deviation of 1.8ml and a range of 0.5-10.3ml. 

A study by Komemushi etal [12] concluded that there was no correlation between large cement 
volume and pain relief.  Therefore, it may be unnecessary to inject a large amount of cement to 
improve the surgical outcome. 

6 PATIENT IN THIS STUDY 
The patient in this study was a 78 year old female who suffered a compression fracture of the L1 
vertebra.  The patient had bone loss and a bone mass density T-score of -1.3 with a diagnosis of 
osteopenia. Osteopenia is a bone density T-score between -1.0 and -2.5.  Osteoporosis is a bone 
density T-score less than -2.5.  

An MRI1 (magnetic resonance imaging) was made of the patient’s L1 compression fracture.  The 
radiologist report stated “Central compression deformity of the vertebral body with approximately 75% 
vertebral height loss.”  A kyphoplasty was performed to repair L1. 

Shortly thereafter the patient suffered a compression fracture of the T12 vertebra.  An MRI2 was made 
of the T12 compression fracture.   MRI2 also showed the kyphoplasty repair to L1.  The radiologist 
report stated “Sub acute 20% compression deformity of superior endplate of T12.”   A kyphoplasty was 
performed to repair T12.  

7 3D SIMULATION MODELS 
The 3Dbuilder software was used to edit the SLA file and for visualizing the model in 3D before 
printing.  The computer model can be rotated and enlarged for validation purposes. The computer 
model only includes the vertebral body of the spine segment.  The view in this figure is excellent and 
shows the amount of compression that had occurred in L1.  The 20% height loss for T12 because of 
the compression fracture was difficult to see in MRI2.  However, it was more noticeable when 
comparing the difference in T12 between MRI1 and MRI2 in Figures 1 and 2 respectively.    
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Figure 2.  3Dbuilder computer simulation model from MRI1. 

 
Figure 3.  3Dbuilder computer simulation model from MRI2. 

8 3D PRINTED MODELS 
Fused deposition modeling (FDM) is the most common 3D printing process.  FDM uses a continuous 
filament that is fed from a large spool through a moving heated printer extruded head and is deposited 
on the growing part.  The print head is moved under computer control to define the part shape.  
Usually the print head moves in two dimensions to deposit one horizontal layer at a time and then 
moves vertically by a small amount to begin a new layer [13].   

Figure 4 is the 3D printed model of the compression fracture at L1 and the surrounding vertebrae L2, 
T12 and T11 from MRI1.  The compression fracture at T12 had not occurred at this time.  Figure 5 is 
the 3D printed model of the compression fracture at T12, the kyphoplasty repair to L1 and the 
surrounding vertebrae L2 and T11 from MRI2.  These models are identical to the 3Dbuilder models.  
The only difference is the nursing student can hold the models. 

The 3D printed models were printed on a Prusa-i3 MK3S. The PLA filament diameter was 1.75mm and a 
bone white PLA+ filament from Inland/ Microcenter www.microcenter.com.  Several of the printing 
parameters were 0.20mm layer thickness and 15% infill density.  The print time for each 3D printed 
model in Figures 4 and 5 averaged 5.5 hours.    Each model used 18.4 meters ($1.70) of PLA filament. 
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Figure 4.  3D printed model from MRI1. 

 
Figure 5.  3D printed model from MRI2. 

9 RESTORATION OF VERTEBRAL HEIGHT FOR L1 
Mavrych etal [14] studied the age related changes of the lumbar vertebral body size of 212 individuals. 
Table 1 gives the dimensions for age groups 60-74 and 75-90. 

Table 1. Lumbar body height by age 

 Age  60-74 Age 75-90 
 AVBH (mm) PVBH (mm) AVBH (mm) PVBH (mm) 

L1 23.8+-2.6 25.7+-3.3 21.7+-2.2 23.9+-2.2 

L2 25.8+-3.2 25.9+-3.3 24.4+-2.9 24.2+-2.8 

L3 28.4+-3.2 26.1+-2.7 27.2+-3.4 24.7+-2.2 

L4 27.1+-2.8 25.1+-3.7 26.2+-3.2 24.6+-2.8 

L5 26.8+-3.2 22.4+-3.1 26.1+-2.6 21.7+-2.5 
AVBH = anterior vertebral body height 
PVBH = posterior vertebral body height 
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The restoration rate of the vertebral height for L1 was calculated by He [10] as: 

= 
(Mean post-operative vertebral height – Mean pre-operative vertebral height) 

x 100% 
(Predicted primary vertebral height – Mean pre-operative vertebral height) 

where:  
- Mean post-operative vertebral height = (front vertebral height + back vertebral height)/2 
- Mean pre-operative vertebral height = (front vertebral height + back vertebral height)/2 
- Predicted primary vertebral height = mean height of two adjacent vertebrae to the injured vertebra. 

The radiologist report stated “compression deformity of the vertebral body with approximately 75% 
vertebral height loss.”  The data for computing the restoration rate of vertebral height loss restoration 
are given in Table 2 and Figure 6.  The height of L1 was restored from a mean of 8.70mm to 16.85mm 
which was approximately 4.85mm less than the original height of L1.  Using the formula by He etal [10] 
the restoration rate of the vertebral height for L1 was calculated as 62.7%.   

Table 2.  Height loss measurements. 

Height of L1with compression fracture 
Front (a1) Back (a2) Mean (a3) 

6.5mm 10.9mm 8.70mm 

Height of L1 Post kyphoplasty 
Front (b1) Back (b2) Mean (b3) 
15.8mm 17.9mm 16.85mm 

Height of L2 
Front (c1) Back (c2) Mean (c3) 
23.4mm 23.9mm 23.65mm 

Height of T12 
Front (d1) Back (d2) Mean (d3) 
19.2mm 20.3mm 19.75mm 

 
Figure 6.  Height measurements. 
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In summary: 

• Mean of L1 before compression fracture: 21.70mm (based on mean of L2 and T12). This 
compares identically to the mean AVBH of 21.7mm from Table 1. 

• Mean height of L1 after compression fracture: 8.70mm (60% height loss). 
• Radiologist L1 height: 5.40mm (75% loss in height). 
• Mean height of L1 after kyphoplasty: 16.85mm (4.85mm less than original height estimate and 

8.15mm more than after compression fracture). 

10 BONE CEMENT VOLUMN IN L1 
The medical literature suggests that cement volume may play an important role in vertebral 
augmentation and relieving pain.  However, adequate clinical data regarding optimal filling volumes 
are scarce and results are mixed [9]. 

He etal [10] studied 220 patients and found that the mean amount of bone cement inserted into a 
compression fracture was 3.8ml with a range of 1.5ml to 6.5ml.  Thirteen percent of the patients had 
between 5.0-6.5ml of cement inserted.  Self etal [8] conducted an analysis of the injected cement 
volume of 136 patients who had a kyphoplasty for a vertebral compression fracture.  The mean 
injected cement volume was 5.44ml with a standard deviation of 1.35ml and a range of 2-9ml.  A study 
by Roder etal [9] of 191 patients with a compression fracture at T11, T12, L1 or L2 indicated a mean of 
5.9ml and that 23% had > 7.5ml of injected cement. 

Figure 7 shows for this study the distribution of the kyphoplasty cement (in red) throughout L1.  Some 
of the height loss in L1 has been restored after the kyphoplasty.   Figure 8 shows the kyphoplasty 
cement after being removed from L1.   Using the 3Dbuilder software the cement object was “slid” out 
of the L1 object. Consequently, this is probably only an estimation of the volume of cement in L1.   

 
Figure 7.  3Dbuilder computer simulation of kyphoplasty cement in L1 from MRI2. 

 
Figure 8.  Kyphoplasty cement (top in red) removed from L1. 

The volume of cement that was injected into L1 was calculated by completely submerging the object in 
a graduated cylinder that was filled with water and then measuring the amount of displaced water.  
The measured volume of cement was 4.7 ml.   
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The surgeon that performed the kyphoplasty on the patient in this study had injected between 8-9ml of 
bone cement into L1.  This volume was considerably greater than the 4.7ml measurement of the 3D 
printed cement.   

 
Figure 9.  3D printed model of bone cement in L1. 

11 BONE CEMENT DISTRUBUTION IN L1 
He etal [10] selected a vertical slice of the vertebra with the compression fracture and overlaid a grid of 
0.25 mm2 squares.  The highlighted bone cement squares were counted as well as the rest of the 
squares in the vertebra.  The ratio of the bone cement area to the vertebral cross sectional area was 
then calculated in both the AP (anteroposterior, or front) and lateral (side) views. It should be noted 
that He [10] acknowledged that the total cement distribution is only an estimate.    

Figure 10 is the x-ray of a vertical slice of the side view of the bone cement that was injected into L1.  
A grid of squares was overlaid on the x-ray.  Outlines were drawn of the vertebral body of L1 and of 
the bone cement. The squares that contained 50% or more bone cement were counted.  The 
tabulation indicated that for the side view the bone cement occupied 43% of the vertebral body for that 
particular slice, or the cement distribution was 43% in the side view. 

A similar procedure was attempted on a second x-ray with a front view.  However, the outline of L1 
could not be completely identified in the x-ray slice (Figure 11).  A rough tabulation indicated that for 
the bone cement occupied 55% of the vertebral body for that particular frontal slice. 

These cement distributions are high as compared to studies presented in the literature.  However, the 
patient in this study had a severe compression fracture requiring between 8-9ml of injected cement as 
compared to several studies [10] [8] [9] with mean cements volumes of 3.80ml, 5.44ml and 5.90 
respectively.   

 
Figure 10.  X-ray side view of distribution of bone cement in L1 with grid overlay. 
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Figure 11.  X-ray front view of bone cement in L1. 

12 COMPRESSION FRACTURE AT T12 
The radiologist report stated “Sub acute 20% compression deformity of superior endplate of T12.”   
The height of T12 was measured from the 3D printed model before the compression fracture (MRI1).  
The back and front heights were 22.0 mm and 20.5 mm with a mean of 21.25 mm.  The height of T12 
was also measured from the 3D printed model after the compression fracture (MRI2).  The back and 
front heights were 18.0 mm and 15.0 mm with a mean of 16.5 mm.  Therefore, the percent reduction 
of T12 was (21.25 mm – 16.5 mm)/21.25 mm x 100, or 22.4%.   

13 SIMULATION BASED LEARNING EXPERIENCES 
SBLEs are structured activities that represent actual or potential situations in nursing practice that 
allow students to develop knowledge and skills to analyze and respond to realistic situations in a 
simulated environment.  SBLEs occur in a simulation laboratory where nursing students come for a 
given amount of time to engage in activities specifically designed around a set of learning objectives.   
The College of Nursing has developed over one-hundred SBLE training scenarios.  

All the 3D printed models of the lumbar spine segment with the compression fracture at L1, of the 
kyphoplasty repair at L1 and of the L1 vertebrae with the inserted bone cement are being added into 
the selected SBLEs.  The following training topics are being integrated into the SBLEs: 

- Vertebral compression fractures, especially in the elderly 
- Repairs of compression fractures with kyphoplasty 
- Flow of the bone cement in kyphoplasty 
- Restoration of patient height 
- Use of statistics and data analysis.   

In addition, nursing students are being introduced to 3D printing.  A 3D printer has been placed in the 
CoN for student use.  The Systems Management and Production Center at UAH is providing 3D 
printing and data analysis assistance to the nursing student SBLEs.      

14 CONCLUSIONS 
The surgeon injected between 8-9ml of cement into the compression fracture.  In this study the 3D 
printed model of the bone cement had a volume of 4.7ml.  Segmenting, or defining, the bone cement 
object from MRI2 is difficult and prone to errors.  Therefore, it appears that the 3D printed model of the 
bone cement had a significant error based on the surgeon’s report.  There could be several reasons 
for this error.  One reason was the difficulty in segmenting the bone cement object in MRI2.  The 
tissues in an MRI image can only be segmented by contrast in intensities, whereas CT (computed 
tomography) images are easier to segment and consequently easier to 3D print.  A second possible 
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source of error was in the cleaning up the 3D model and removing the support structures which may 
have actually represented bone cement.  

A second STL file was made of L1.  A screen shot from the 3Dbuilder model of the bone cement in L1 
is given in Figure 12.  The volume of this bone cement object was 8.9 ml. 

 
Figure 12.  Second 3Dbuilder model of bone cement in L1. 

In summary the following conclusions are made: 

• With the 3Dbuilder software it was possible to graphically simulate the distribution of the cement 
in L1.  By rotating and enlarging the simulation and with the use of color the cement was more 
noticeable.   

• Using the 3Dbuilder software the bone cement object was created and “slid” out of the L1 
vertebral object and printed separately. The volume of cement in the 3D printed model was 
measured at 4.7 ml.  A second bone cement object was created with a volume of 8.9ml.  The 
surgeon estimated between 8-9ml of cement was used in the kyphoplasty.  The literature has 
reported 2% of the kyphoplasty repairs required >8ml of bone cement and another report stated 
that 23% had > 7.5ml of injected cement. 

• Considerable estimation was necessary in constructing the 3D printed model of the bone 
cement in the vertebral body of L1.  The spatial resolution in an MRI did not enhance the 
necessary detail. 

• The height of L1 was restored with kyphoplasty from a mean of 8.70mm after the compression 
fracture to 16.85mm which was approximately 4.85mm less than the original height of L1. 

• The restoration rate of the vertebral height for L1 was calculated as a 62.7% increase from the 
compressed height.   

• The results of this study are successfully being integrated into the SBLE’s in the College of 
Nursing. 
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Abstract 
This article describes the implementation of pedagogical innovations and practices using technology in 
English Language School "Geo Milev", Ruse, Bulgaria. An educational model with integration of 
teaching methods and tools for project evaluation has been studied. 
We present the main strategies for: student project design; motivating students; formulation of learning 
objectives; planning of individual classes; involving students in the planning and creative execution of 
tasks; organization of teamwork in the conditions of training in electronic environment; monitoring 
motivation and engagement; receiving and giving feedback; structuring and organizing team teaching. 
In a language school, students develop video game scenarios that offer solutions to globally significant 
problems. The educational scenario creates conditions for students to improve their skills in word 
processing and presentation systems by transferring their skills from one application to another /from 
MS Office to Google learning applications/. Learners take their first steps toward working in a shared 
environment. They use different online platforms, identify different global problems and offer solutions 
in the fantasy world of video games. 
The present work shares details of the location of the study; the equipment used in the course of the 
project implementation; the applied methods of work; possible challenges and ways to overcome 
them; the specific results of the implementation of the projects and proposals for their continuation. 

Students successfully acquire key skills from the European Framework of Reference, develop their 
imagination and work in a team environment based on their inherent interest in computer games. 

Keywords: Information technologies, STEM, STEAM, STREAM, Project-based Learning, Foreign 
language learning. 

1 INTRODUCTION  
Data and information skills are part of the competences related to digital literacy - one of the key 
competencies for personal realization and development, employability, active citizenship and social 
inclusion. [1]  

The knowledge in the database section is essential for computer science. A quick look at the job 
postings on each recruitment site shows that the skills to design and develop database applications 
are sought after and highly valued in the job market. Entrepreneurial skills are increasingly recognized 
as a competence for life, personal development and realization, finding and advancing in employment, 
as well as initiating new ventures, ranging from public campaigns, social enterprises to new start-ups. 
[2] 

Being creative or thinking about how to do things in new ways is equally important for career 
advancement as it is for coming up with new business ideas. Taking the initiative and mobilizing others 
to get involved are useful skills in raising funds in all situations - to establish a school club of like-
minded people, to realize a city event or to create a new social enterprise. Understanding how to draw 
up and implement a plan and use finances wisely is important for personal success and business 
planning in small and medium-sized enterprises. 

The Database section of IT classes differs significantly from other modules studied in school, because 
students, in addition to having to deal with the interface, objects and commands of the DBMS, must 
strive and perform targeted actions with the data to achieve certain results. When processing data to 
achieve a result, it is not enough to set a predefined set of commands, but you must also take into 
account the nature and structure of the data. You need to know the metadata - i.e. information about 
the meaning and connections between the data. In addition, the developed database implements a 
business model - the application performs useful activities in a specific area. 
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2 PLACE OF IMPLEMENTATION 
Our study explores the possibility of some STEM approaches being applied in high school information 
technology classes. The presented tools for training and impact assessment are being developed and 
tested at the English Language High School "Geo Milev" in Ruse during the current school year. 

The school has a five-year education and a language profile. The high school offers a wide range of 
educational programs with a special emphasis on intensive foreign language training. The high school 
is part of the national network of innovative schools and works in partnership with RU "Angel 
Kanchev". Since September 2020, 60 students have been studying in the field of information 
technology and entrepreneurship under a program implemented jointly with the University of Ruse 
"Angel Kanchev". Classes are conducted by teams from both educational institutions and actively use 
the educational environment of university laboratories. Students study a total of 10 hours per week 
subjects: Data Processing and Analysis, Multimedia, Data Processing Tools, Entrepreneurship and 
Career Development, Starting Your Own Business, Market Economics, Marketing and 
Communications. Our study was conducted in the hours of data processing tools. Classes are held for 
45 minutes once a week - a total of 36 hours, in computer rooms with desktops and standard office 
configuration. 

The curriculum has been developed by several university professors and high school teachers 
according to the requirements of state educational standards. In the learning process, a structure of 
topics is followed and the basic digital and entrepreneurial skills that the students have to master are 
planned as a result. 

The main reason for the introduction of specialized training in IT and the language school of 
entrepreneurship is to expand the competencies of students, but also to allow free experimentation 
with new strategies, innovative methods and tools to improve student achievement. The study 
provides details of the strategies applied in the training, focused entirely on practical activities using 
STEM methods. 

3 CHALLENGES IN TRAINING IN THE DB SECTION 
The topic of DB is a challenge for high school IT teachers. For many of them, there are problems in 
two directions. On the one hand, the content of a significant part of information technology science, 
which finds wide practical application, must be presented to students in an accessible and scientifically 
accurate way. On the other hand, most teachers have no practical experience in the DB section and 
can only be trained by preparing their lessons in most cases for the specific software products of 
Microsoft. The IT teacher is not always informed about all aspects of the problems for which a 
database application has been created. It is expected to have control over all stages of development: 
the structuring of the database to be correct, to be able to be validated in the system when entering 
data, data processing to be efficient, etc. [3]  

Regular database tutorials usually contain a description of the functionality, followed by a series of 
mouse clicks to show how to apply this functionality. The trainee must accurately reproduce the series 
and it is assumed that this is how the training for functionality is realized. At first glance, this approach 
should be suitable but it faces problems arising from the following: 

1 In modern software there are several different ways to implement functionalities: through 
menus, through buttons, through keyboard shortcuts, etc. 

2 Modern software allows you to customize the program's interface so that the location of the 
elements and sometimes the functionality of the elements change. 

3 Different versions of software products have different interfaces, and what you learn about one 
version doesn't matter about another. 

This also applies to other software products studied in IT, but for databases, knowledge of the 
interface does not contribute at all to the acquisition of knowledge related to the nature of the data, 
information, knowledge and transformations that are performed with them in a database. 

The training in the database module should be divided in two parts: the first - acquiring knowledge to 
work with the database - what is their purpose, what data activities are performed in the database, the 
specifics of the specific implementation of DBMS. Studying the database section is best started by 
creating an initial example, supported by multiple tasks, to build a correct idea of the nature of the 
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database. The second part of the training should focus on the technological tools for implementing the 
designed model. 

The result of learning should be to reach one's own understanding, not to memorize "correct answers''. 
Therefore, it is essential to apply pedagogical strategies in which to initiate, maintain and influence the 
thought processes that students use in learning. 

The use of any pedagogical theory will provide some knowledge of the database section, but the 
development of general competence in information structuring and data modeling will develop 
capabilities that go beyond the database module and subject IT. It is important to approach learning in 
the DB module as an opportunity to develop students' ability to follow their approach and style of work 
in search of new knowledge.  

Regardless of the preferred pedagogical approach, when conducting the training, the learning process 
should include the general increase of the information literacy of the trainees. In essence, information 
literacy is a set of abilities, skills and knowledge to effectively collect, use, manage, synthesize and 
create information and data in an ethical manner. [2] 

4 STEM AT THE CENTER OF TRAINING 
In the world of education, the acronym STEM lists the disciplines of science, technology, engineering 
and mathematics. STEM disciplines are important as a central part of human knowledge and a basis 
for other subject areas. The STEM-focused curriculum combines these subjects to teach "21st century 
skills" or tools that students must possess if they are to succeed in the "future" workplace. 

On the other hand, we can consider STEM as a basic content-based approach, in which the focus is 
on cognitive development, acquired competencies and commitment to the learning process. [4] The 
key term when we talk about STEM is integration, because no matter how powerful the tools from 
each independent educational field are, when they work together, they can achieve better results. 

STEM is a blended approach that promotes hands-on experience. The STEM method enables 
students to acquire and apply the relevant real-world research in the classroom. This strategy 
integrates areas of knowledge in order to improve key skills, including problem solving. Successful 
STEM practices use the tools and principles of each subject area to improve learning outcomes. 

Why is STEM so important? The short answer is - because the future of young people in real life and 
their professional realization require it. The condition for professional success today is not only digital 
literacy. The ways we work today are changing rapidly. Three main forces influence the shape of the 
global workforce: automation, globalization, and collaboration. [5] 

ª Automation 

In principle, the operation of machines gradually replaces human labour. The global economy is 
changing by technical, economic and social factors and each of them is closely related to the degree 
of automation. The pace and scope of automation are a matter of technical feasibility and the cost of 
technology. Scenarios in economic forecasting suggest that half of today's work activities can be 
automated by 2055, but this could happen up to 20 years earlier or later, depending on broader 
economic conditions. [5] The continuous development of Artificial Intelligence /AI/ and the introduction 
of more efficient hardware and software could lead to the automation of 40% of current jobs. This 
means that young people, our students, must be prepared to stand on the right side of the automation 
process. For every program and machine, there must be someone who creates, maintains, and 
improves systems. Understanding STEM is crucial for adapting to the new world of automation. 

ª Globalization 

"Virtual migration" is the term used to describe the digital transformation of the workforce and the easy 
transfer of skilled la Retrieved from bor across international borders. 

ª Collaboration 

Part-time work, self-employment and working in several jobs are the norm, not the exception, and 
young people are willing to accept this opportunity. For such an implementation approach to be 
successful, skills are needed to work on multiple platforms and with completely different teams, which 
include specialists with different professional expertise. 
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The ability to use, manipulate and master tools, mechanisms and systems from all areas of human 
knowledge will be an expected part in any professional field in the future. We can guarantee that 
young people will be more competitive if they are at the forefront of STEM training. 

The main challenges for teachers in terms of STEM-oriented learning are: 

• How to integrate science, technology, engineering and mathematics so that students see the 
interrelationship and interdependence between these disciplines 

• How to help students realize that solutions to real problems involve the combined use of 
knowledge, processes and practices from all these disciplines  

Teachers need pedagogical approaches and models that can effectively address these challenges. 
Effective STEM-oriented learning must include pedagogy that focuses on real problems, cases or 
problems and innovative solutions. Students should be able to use two or more of the STEM subjects 
in an integrated way to answer questions, solve problems, and evaluate their academic achievement. 
It is recommended to change the paradigm in STEM teaching in order to create a climate of 
engagement and exciting opportunities for all students to explore and discover knowledge. [6]  

The successful strategy in the development of a STEM oriented learning environment is aimed at the 
learner. In this way the general connection between the strengths of the personality, the interests and 
attitudes for learning and the current academic tasks is realized.  

5 STRATEGIES 

5.1 The STS model 
Modern educational models in the classroom focus on science, technology and society /STS/. The 
STS model is an essential moment in modern pedagogical practices. In general, STS training is 
student-oriented. He is in the central position in the educational process. The interaction between the 
three elements and the effect on the learners is clearly described by Glen Aikenhead in Figure 1. [7] 
Our experience with its application is presented in our study [8] 

 
Figure 1. The interaction between the three elements and the effect on the learners [7] 

According to the model, the planned learning goals should help students learn more about themselves 
as learners and assess their own progress. The teacher must create a supportive, enriched and 
flexible environment in which all students can learn, feel confident, ask questions and work together. 
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5.2 The "Backwards design" approach 
The knowledge-oriented learning environment is based on an analysis of what we want students to 
know and be able to do as a result of the learning experience. Teaching strategies help students 
develop basic and enduring needs for knowledge, skills and attitudes for successful transfer of this 
knowledge. The student-centered environment connects students' strengths, interests, and prejudices 
with their current academic and learning goals and helps students learn about themselves as learners. 
[4] 

5.2.1 Identifying big ideas, topics, or processes 
An important feature is to clearly identify what you want students to know and be able to do, as well as 
the values and attitudes that young people need to acquire after school. It is recommended to 
formulate large ideas, topics or processes with the following characteristics: 

- with lasting value outside the classroom  
- with main importance in the studied subject area or topic 
- difficult and complex, requiring additional instructions and insights for teaching 
- with the potential to engage students. 

5.2.2 Identifying Desired Outcomes 
THE "BACKWARDS DESIGN" is based on the preliminary establishment of acceptable evidence that 
the planned learning goals of the students have been achieved.  

5.3 Flipped classroom 
The flipped classroom is “a pedagogical approach in which direct learning moves from the group 
learning space to the individual learning space, and the resulting group space is transformed into a 
dynamic, interactive learning environment where the teacher guides students as they apply concepts 
and engage creatively in subject” [9]. Students pre-realize cognitive work through provided teaching 
materials before class. During the lesson they can participate in higher cognitive levels of learning with 
peers and teachers present. 

5.4 Role-playing games as a tool in the classroom  
When designing a role play, the teacher accepts the role of instructor and must assess the extent to 
which students are ready for greater freedom in the activity. The following steps will help teachers 
design an effective role-play. 

• Step 1: Choosing a topic for the role play, which is modern and important, organized around 
specific concepts based on real experience. This will provide students with a challenging 
experience. Situations should be inherent and interesting to students. 

• Step 2: Designing the role play so that there are no right or wrong answers. The final decision 
will depend on the degree of persuasiveness of the participants and the justification of their 
arguments.  

• Step 3: Designing a role play in a way that allows students to explore, plan and work together. 

• Step 4: Commenting on the realized game - analysis and discussion. 
Students should receive clear instructions in advance about the purpose of the role play, the role of 
each student, and the assessment criteria. 

It should be clarified in advance that the work of the teams will be evaluated on the basis of the quality 
of their proposals, the amount of creative and innovative solutions and clarity in public presentation. It 
should also be clear that each student must participate in the work at all stages - in the development of 
solutions, preparation of their presentation and active participation in the analysis and discussion. 

5.5 Feedback methods 
A key point in the training is that the goal-setting and achievements contain "SMART" goals (Specific, 
Measurable, Achievable, Realistic and Time-based) [10]. Students are provided with online tests 
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developed with google tools - Google Forms. Some of the questions have enumerable answers - they 
ask content-focused questions measuring the results at the bottom of Bloom's taxonomy: remember 
and understand [11]. In order to evaluate the learning outcomes of Bloom's middle and upper level 
taxonomy students/аpplication, analysis, evaluation, creation - open-ended questions or short case 
studies are usually used, which require a description and a solution.  

Assessing students in groups creates additional opportunities and challenges for assessing student 
learning, but is useful in terms of improving teamwork. 

In addition to the summary assessment of student learning, it is important to provide formative and 
diagnostic opportunities for student assessment. [12] Formative assessments help students to self-
assess their understanding of academic content, support a student-centered approach, and provide an 
additional method for assessing this learning. 

5.6 Some methodological notes on the applied strategies in training 
Using the Flipped Classroom method, students are provided with materials to learn the basics of 
Microsoft Access. Through them, students prepare for the basic concepts of the database section - 
tables, records and fields, the difference between a database and a database management system. 
Students then use “Microsoft Access” on their own computers to explore the user interface. They use 
the various screens and menus to open and edit a pre-created learning database, view tables, forms, 
queries and reports. 

The training lasts for 6 hours and 45 minutes each in four groups of 15 students. Due to the pandemic 
situation, classes are held in electronic classrooms in synchronous online classes using Google tools. 
Students are provided with a list of subject areas for which to create a database. The areas are 
chosen so that they are clear and accessible to students and the mechanisms of interaction in them 
are familiar and close to their social environment. They choose the topic, freely form teams of five for 
joint work and determine their roles in the team - clients, designers, developers. In these roles, 
students simulate real workshops to successfully model a database. In a shared text file they write the 
name of their training company, describe its activity many times and put a link to a folder in which the 
group will have all the work files. 

5.6.1 Modeling (creation) of a training database 
The list of sample topics is adequate to the students' prior knowledge, as all students have shopped 
and know in detail the mechanism of shopping. In each of the examples are listed companies with 
different subjects of production and trade, all have wholesale suppliers, several trade or production 
sites and a system of discounts/policy for regular customers. This makes it easier to justify the main 
and auxiliary tables, their names and their attributes. 

It is recommended: 

• a detailed discussion of the data type for each field; 
• discuss the concept of data format, especially when referring to types of information such as 

numbers and dates; 

• to pay attention to some specific data, such as ID number, VAT, phone number to explain the 
need for an Input Mask.  

At this stage, the restrictions are introduced - field length or value limit. It is good to enter data through 
forms and expand your knowledge of: 

- types of fields; 
- key fields; 
- type of integer values; 
- validation and mask; 
- design and format. 

The most commonly used queries are from the so-called. Selection queries /a request for information 
to the database. It is very important for students to be able to judge what result they expect from the 
query they will generate so that they can look for the error in case of a questionable result. 
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At this stage the knowledge of: 

- Rows Field, Table, Sort, Display, Criteria in the QBE Area Design Grid; 
- types of queries. 

6 CONCLUSIONS AND RECOMMENDATIONS  
An overall assessment is to be made of the extent to which students have understood the 
interrelationship between the STEM disciplines and the extent to which they have realized the 
interconnectedness and interdependence between these disciplines. In the coming weeks, they will 
respond to a system of tests and participate in discussions that will provide feedback. The details in 
the conclusions are yet to be examined, but some conclusions can be drawn. 

The applied STEM strategies support the students in acquiring the key competencies of the students 
in the DB section. Knowledge and skills are integrated in the STEM subject areas, as shown on Figure 
2, which are interconnected - computer science, technology and mathematics. A direct connection is 
established with the competencies in another area of the reference framework of the key 
competencies - entrepreneurship. 

 
Figure 2. The integrated skills 

At each of these stages, students consciously choose to use many tools for communication, working in 
a shared environment, word processing, spreadsheets, graphic editors. A key point in the learning 
strategies is to present to the students the challenge to integrate different IT tools, to apply keys and 
skills from different areas: 
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• from Informatics and IT - Data types; Recording of logical conditions; Working with a 
spreadsheet: data recording; data correction; operations with rows and columns - add, delete, 
move; arithmetic expression calculation; use of summarizing functions; File operations - save, 
copy, rename. 

• from Mathematics - Elementary Mathematics: Integers and Real Numbers; calculation of 
percentages; Mathematical logic: - operations negation, conjunction (logical AND) and 
disjunction (logical OR); Set theory: union, intersection and difference of sets. 

• from the subject area for which the database was created - understanding the principles of 
business operation, entering the role of entrepreneurs, customers, designs and developers of 
the database. 

At the beginning, students have some preliminary idea of the subject area for which the database is 
designed. In the conditions of real practical exercises, they learn key concepts and realize the 
meaning of data structuring. As a result, students gain experience in planning the tables and the 
relationships between them, formulate the search criteria in the database and design various queries 
and reports. 

The most significant challenge is the topic "Database design", which is essential for this module. Its 
place among the other topics is special, as it is closely related to strategic thinking and problem 
solving. At this stage, students participate in building processes, offer solutions to problems and 
develop skills for individual and teamwork. Learners then understand the nature of databases as 
interconnected sets of elements, as a large amount of information stored in a computer system in such 
a way that it can be easily viewed or modified. 

The key concepts underlying the IT curriculum create a way of thinking to solve problems, reveal the 
possibilities for information systems and provide a framework for knowledge and practice. 

Integrated STEM approaches implement successful pedagogical practices and provide a language 
and perspective that students and teachers can use when learning digital skills. 
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Abstract 
According to the international scientific literature, successful distance learning requires from educators 
specialized knowledge in three key areas related to the content, pedagogical approach, technology, 
and the interactions between them, as well as efficient learning design, timely feedback, and adequate 
support. For the learner, distance education requires the development of specific qualities such as 
engagement and self-regulation. These requirements were further highlighted as the need for distance 
learning became imperative in the era of COVID-19 and especially in post-secondary education and 
vocational training in Greece. The Public Vocational Training Institutes (DIEK) offer initial vocational 
training to adults over 18 in specific vocational specialties (e.g., health, engineering, tourism, 
informatics). In this paper we present a research organized by the Panhellenic Union of Directors of 
Public Vocational Training Institutes (PANEDDIEK) during the COVID-19 period. The research aims at 
monitoring the effectiveness of distance training in DIEK and drawing conclusions that will lead to 
further improvement on the training quality. The research involved 29 DIEK, 56 different vocational 
specialties from different geographical areas of Greece and was conducted on two axes: the first was 
addressed to trainers and the second one to trainees. The research instruments were two specially 
designed questionnaires, one specifically for trainers/teachers and the other for trainees/students. 
Respondents were asked to fill in a questionnaire consisting of both closed- and opened-form 
questions. The questionnaire for trainers focuses on the 6 main areas of the European Digital 
Competencies for Education (DigCompEdu) framework: professional engagement, digital resources, 
teaching and learning, assessment, empowering learners and facilitating learners’ digital competence. 
The trainee’s questionnaire focuses on their digital competences as it was perceived by themselves 
and as an attempt to cross-check with the trainers’ responses according to their specialty and to the 
related DigCompEdu framework’s areas. 

Keywords: Vocational Training, Distance Training, Public Vocational Training Institutes, COVID-19 and 
Distance Training.  

1 INTRODUCTION  
The public Institutes of Vocational Training in Greece were introduced in the education system back in 
1992 with the purpose of providing initial vocational training to high school graduates and adults. The 
training is provided by a network of 125 Vocational Institutes in the whole country, providing post-
secondary initial vocational training in 65 different active specialisations organized in eight general 
orientation groups covering a wide area of subjects. In 2020 more than 37200 students attend Public 
Vocational Training Institutes and an analogous number of students studies at private Vocational 
Institutes. The duration of the studies comprises of four semesters of theoretical and practical training 
and a fifth semester of work-based training or apprenticeship. 

Trainees who successfully complete their training at Public Vocational Training Institutes, receive a 
Vocational Training Certificate. This Certificate entitles them to participate in the vocational training 
certification exams for obtaining a Vocational Training Diploma, post-secondary vocational training 
level 5 of the EQF/NQF. All students at the end of their studies can participate in the exams organised 
by the National Organisation for the Certification of Qualifications & Vocational Guidance (eoppep.gr) 

The COVID-19 pandemic forced the training to a halt and as a result the lessons continued with 
asynchronous distance learning in the period 11/3/20-18/5/20. Then, the lessons restarted in class 
until 30/6/20. The next semester started again on the 5/10/20 but on 7/11/20 stopped again during the 
second phase of the pandemic. The whole semester until 15/2/21 continues with teleconference 
(synchronous distance teaching) with the use of platforms like Cisco Webex (mostly because the 
Ministry of Education introduced it in all schools regarding primary and secondary education) or others 
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like Zoom, Google Meet, Microsoft Teams and Jitsi. All Vocational Training Institutions in addition to 
the synchronous remote learning platforms like the ones mentioned above, also use asynchronous 
remote learning platforms like E-class or Moodle in order to organise their training, a practice that was 
available even before the COVID-19 times. 

This paper aims at assessing the Digital Competences of Public Vocational Training in Greece during 
the pandemic period. The European Digital Competences for Educators framework was used as a 
reference point for the development of the questionnaires. Overall, we had 1402 answers from 
students and 491 answers from trainers. The research was conducted during the 2nd semester of 
2020, i.e., from 5/10/20-15/2/21, with an extension for submitting the questionnaires until 31/3/21.  

The paper is structured as follows. In the second section we conduct a literature review on vocational 
training and digital skills assessment. In the third section, the research methodology is presented and 
in the fourth section the findings. At the fifth section we present the conclusions and future research 
directions 

2 LITERATURE REVIEW 
According to European Union, Vocational Education and Training (VET) responds to the needs of the 
economy, but also provides learners with skills important for personal development and active 
citizenship. VET can boost enterprise performance, competitiveness, research, and innovation and is 
a central aspect of successful employment and social policy. European Union highlighted in the 
reports the upcoming crisis after the pandemic. This crisis will affect mostly the young people entering 
the labor market. VET will play a key-role in supporting young employment. To do that VET will need 
to be modernized in terms of green and digital transitions. The digital readiness is especially important 
for VET institutions to maintain their role as providers of lifelong learning [2]. Digital technologies have 
the potential to enhance learning in VET. Innovation and digital transformation can affect positively 
how trainees learn, how motivated they are to learn and what the learning outcomes are. However, 
more evidence on what works and why is needed. The key factors for success are how trainers use 
digital technologies and their capability to integrate them into the teaching/training processes. VET 
trainers need support to develop the skills and knowledge required to assess the strengths and 
weaknesses of different forms of digital learning, and in general, needs to detect the efficiency and 
effectiveness impacts of potential innovations. Validation methods are required to ensure the benefits 
of new ways of learning and training. Frameworks of digital competences can help VET and trainers 
assess not only the levels and types of skills, but also the attitudes and knowledge they have or should 
develop in the digital area [3]. What is also highlighted, particularly during the COVID-19 pandemic, is 
the difficulties and challenges of using distance /online learning and simulations to replace work-based 
learning and training (apprenticeship). Typically, VET provision is likely to consist of a mix of ‘old’ and 
new digital technologies that are being used by trainers in various ways and they all seem to have 
their place. On the other hand, there is an equal need of using more advanced implementations of 
digital technologies and pedagogical innovations. In addition, as the demands in the labor market are 
rising and employers are increasingly requiring their workforce to be upskilled or reskilled, VET 
trainers need to be able to promote their trainees’ development of basic, digital, and soft skills [4] [5]. 

From the above mentioned, it is concluded that trainers in vocational programs play a vital role in 
guiding students and equipping them with the necessary knowledge and skills. Among the trainer 
related factors which affect the process of ICT integration in education, instructors’ beliefs and 
attitudes are considered to be very important [6]. Furthermore, the ubiquity of digital technologies (i.e., 
digital devices, digital resources, digital content) in particular, requires educators to develop their 
digital knowledge and competences, as well as to implement them to contemporary learning settings. 
Effective technology integration for education and training has been based on the synthesis of 
educators’ digital, pedagogical and content knowledge, introduced by Mishra and Köehler as 
Technological, Pedagogical and Content Knowledge (TPACK) framework [7]. Trainers need to be 
supported with resources and professional training to increase the efficiency of practical lessons for 
better outcomes. Although, even if the digital devices are available to VET trainers, there are still 
domains in which they cannot directly apply online learning. Such a case is the one of post-secondary 
health schools, whose students are now not allowed to access hospitals, clinics, or medical offices, 
due to COVID-19 [8]. As for the trainees, student assessments rarely measure digital competencies, 
however, there is so little evidence on the impact of technology use in schools on students’ digital 
skills, although a few studies find positive effects [9]. The effectiveness of online learning for trainees 
depends on the learning design of the content. E-learning requires multifold resources and good 
educational scenario to achieve learning outcomes [10]. 
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Current European research has been focused on educators' digital competence by presenting the 
European Digital Competence framework for Educators (DigCompEdu). Digital competence can be 
broadly defined as the confident, creative, and critical use of digital technologies to achieve goals 
related to learning, work, employability, leisure, inclusion and/or participation in society. The 
framework describes a set of 22 digital competences for educators’ profession categorized in six 
areas, as presented in Image 1. 

 
Image 1: Areas of European Digital Competence framework 

(https://publications.jrc.ec.europa.eu/repository/handle/JRC107466) 

The core of the DigCompEdu framework is defined by Areas 2-5. These areas explain educators’ 
digital pedagogic competence, which means the digital competences educators need to foster 
efficient, inclusive, and innovative teaching and learning strategies. It is directed towards educators at 
all levels of education, including vocational training. A progression model is also proposed to promote 
educators’ continuous professional development (CPD) and to help them reflect on their personal 
strengths and weaknesses, by describing different stages or levels of digital competence 
development. In addition, according to the OECD report, besides digital skills, transversal 
competences such as problem-solving, team-working and communication are in high demand in the 
labor market. VET trainers need to be able to promote their trainees’ development of such skills. Also, 
they need further support to develop and implement digital pedagogical practices to enhance their 
teaching and training processes [5]. 

Using or developing self-assessment frameworks or tools is a good way to determine an educator’s 
baseline of digital skills. Some examples of self-assessment frameworks or tools are: (1)The Digital 
Capability Framework and self-assessment questionnaire [11], (2)The Professional Educator College 
professional development application — the Educator Passport — provided by Chisholm TAFE [11], 
(3) The Digital Teaching Professional Framework, developed by the Education and Training 
Foundation in the United Kingdom.  

VET educators need access to a suite of modules or short courses, from which they can pick and 
choose to fill the identified gaps in their digital skills, as these will be determined through a self-
assessment tool. Upskilling opportunities provided in this way should be separate from, but 
complementary to, the Certificate IV in Training and Assessment. The Enhance Digital Teaching 
Platform developed by the UK Education and Teaching Foundation provides VET educators and 
assessors with access to free, short, certified online self-learning training modules. These modules are 
mapped to the Digital Teaching Professional Framework, described above, and are designed to 
improve the use of technology in teaching and assessment to enhance learners’ experiences and 
outcome. [11]  

As a response to COVID-19 pandemic, some countries have made a more focused effort on training 
teachers, trainers, coaches, and mentors to develop teaching and training material; to acquire 
knowledge on effective e-learning methodologies; and to carry out distance evaluation. Some 
platforms offer demonstrations and online training to users. In addition, information and guidance 

5295



about organizing distance learning is made available for all interested parties in many EU countries 
including how to support learners at risk. In Germany, a national teacher survey regarding the 
experience with distance learning has indicated that most schools were technically poorly prepared for 
this situation of school closure, and that it was not only due to lack of equipment, but also due to lack 
of experience in creating digital teaching content. The results show that the most used assignment 
format in distance learning has been the worksheet and that the contact between teachers and 
students is often irregular [8]. In Portugal, teachers have also received professional training on 
distance teaching and digital learning courses on various online platforms. In Greece, the political 
leadership sees an opportunity during the pandemic to grant educators more autonomy, promote 
public-private partnerships and teach them not only the necessary technical and pedagogical skills to 
integrate digital devices in instruction but also soft skills, such as flexibility, adaptability, social 
empathy, and responsibility [8]. 

According to a recent report, the inquiry on the responses of the VET sector to the COVID-19 crisis is 
an open research topic. In the coming period, it will be possible to evaluate how school closures 
stemmed from the governments’ responses to COVID-19 have impacted on how VET trainers and 
trainees responded to this challenge [2]. 

3 METHODOLOGY 
Our research was carried out on two axes: in the first axis we refer to teachers and in the second axis 
we refer to trainees. In our survey participated 491 teachers and 1,402 trainees. Our data were 
collected from 29 DIEK from different geographical areas of Greece and refer to 56 different vocational 
specialties. In Public Vocational Training Institutes (DIEKs) education includes many professional 
specialties, the 72 of which represent the main core, according to Law 4186/2013 [12].  

In the official study guide of public IEK, these 72 specialties are categorized into 14 sectors according 
to the scientific field, such as IT, business and economy, tourism, health and welfare, hospitality 
enterprises, etc. In addition, these 14 sectors are grouped into 8 Vocational Orientation Groups and 
we have the Groups of Technological Applications, Business and Economy, Agricultural and Nutrition, 
Applied Arts and Artistic Studies, Communication and Media Professions, Tourism and hospitality, 
Health and Welfare and finally the Miscellaneous specializations sector (see Table 1). The following 
table (see Table 1) depicts an allocation of the participants’ responses in our research per Vocational 
Orientation Group. 

Table 1: Vocational Orientation Group and responses 

No  Vocational Orientation Group Students’ 
responses 

Teachers’ 
responses  

1 Technological Applications 228 99 

2 Business and Economics 89 76 

3 Agricultural and Nutrition 51 26 

4 Applied Arts  124 42 

5 Media  - - 

6 Tourism  317 61 

7 Health  335 100 

8 Various Specialisations 253 87 

For the purpose of our research, a specially formed questionnaire was designed for both trainers and 
students, which includes closed and open-form questions. The questionnaire for the trainers focuses 
on the 6 areas of the DigCompEdu while the trainees’ questionnaire focal point is the 6th area of the 
framework. The analysis and presentation of our results regarding the areas of the European Digital 
Skills Framework for Education is performed based on the responder’s Vocational Orientation Group 
(see Table 1). 

To achieve a more efficient collection of responses, both questionnaires were developed and 
distributed using Google Forms. In the first questionnaire we attempt to capture the pulse of trainers’ 
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digital skills, i.e., whether they believe that they conform to the digital competences for education as 
they are described in each of the 6 areas of the DigCompEdu. In the second questionnaire we attempt 
to examine from the point of view of learners whether they feel they have improved their digital skills 
as they are described in the 6th region of the European Union Framework. To clean and properly 
format the results we used power queues and pivot tables in Excel, while for the statistical processing 
of the results we used the SPSS statistical processing application. 

The teachers’ questionnaire starts by collecting general information about the teacher’s specialty, the 
institute in which they practice, the hardware they use for distance teaching, and previous experience 
in distance education.  Then it continues with more specialized questions adopted from the 
DigCompEdu and adapted to the specific needs of our research. Afterwards, it continues with more 
specialized questions that focus in the 6 areas of the DigCompEdu. Our questions were designed in 
such a way as to cause the teacher to reflect on the dilemma, to answer Yes or No, of whether or not 
he/she has a particular skill as it is mentioned in the European Union's reference framework. To 
achieve this goal and facilitate the teacher to answer, the questions were accompanied by an activity 
guide relating to each competence of the Framework. 

Regarding the 1st area of the European Digital Skills Framework, which refers to the use of digital 
technologies in the context of professional activity, we are examining whether teachers use 
information technologies both for their educational practice and for their interactions in the frame of 
their professional activity at individual or collective level. In more detail, we examine whether they use 
technology for their communication within the organization in the context of their professional practice, 
for working with colleagues inside and outside their educational organization, for communicating with 
students in their pedagogical practice, and for developing their digital skills by participating in online 
training opportunities. In line with the 2nd area of the Framework, we examine whether teachers 
believe that they satisfy the requirements of skills related to digital resources and content. Every 
teacher must have skills in searching and in selecting appropriate learning resources and content, in 
creating, modifying, and synthesizing content from existing resources, in managing and sharing and 
protecting educational content and data especially if we refer to sensitive data, and finally maintaining 
and respecting copyrights associated with the learning material available online or in physical form. 
The 3rd area of the European Digital Skills Framework stresses that the application of technologies to 
teaching and learning in order to have added value must focus on the student. With regard to this 
conception, we examine whether teachers consider that they perform well to the demands to select 
appropriate technological means in respect to the teaching approach they have adopted, to exploit the 
possibilities offered by technologies for Learning Analytics so that they can monitor students’ 
interactions in order to make timely and targeted interventions, to take advantage of  the possibilities 
offered by technologies for cooperation and design and offer collaborative learning activities, and 
finally to apply technologies in such a way as to make the educational process adaptable, self-
regulating and personalized. New technologies enrich the forms we can assess students (assessment 
for learning). At the same time, we have better opportunities for analyzing educational data, 
expanding, and improving feedback, and providing better insights to redesign learning activities. 
Recognizing the value of feedback, European Union places evaluation in the 4th area of its 
Framework for Digital Skills. In this area we examine whether teachers use through new technologies 
a variety of evaluation strategies in their practice not only for overall but also for formative evaluation, 
whether they use tools and methods for the analysis of educational data to obtain feedback on the 
learning experience of the learners, and whether they use digital technologies to provide personalized 
information and to design and redesign adaptable learning activities. The 5th area of the framework 
focuses even more on the student and examines whether digital technologies are being used to 
empower him/her. In this area we ask teachers whether they are applying new technologies to 
address accessibility and inclusion issues, whether they are using technologies to personalize learning 
by offering differentiated learning experiences, and whether they are using active teaching methods 
through technology to achieve even greater engagement of the students. In line with the 6th area of 
the European Union Digital Skills framework, we examine whether the teacher with his/her practice 
develops the digital skills of the students and facilitates learning. We examine whether the teacher 
designs and offers learning activities that cultivate skills with which learners evaluate the reliability of 
information, communicate, and collaborate through technologies, compose and process digital 
content, use the internet responsibly and securely, and utilize technologies creatively to solve 
problems.  

Also, the teacher’s questionnaire includes questions regarding, the level of the teaching practice’s 
adjustment, their belief about the pedagogical framing of distance education practice, their belief about 
the level of complementary nature of distance education supplementation, the adoption of 
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contemporary e-learning strategies like for example content co-creation and flip classroom, the 
utilization of different communication tools either in synchronous or asynchronous e-learning, the 
enhancement of the evaluation process.  Then it continues with inquiries about the types of learning 
resources utilization, the most important aspect of their professional development whether that is the 
communication in the organization, digital skills attainment, the pedagogical and reflection practice, the 
communication with colleagues. Continues by questioning the most important conquest in relation with 
the digital resources and content that is content selection, content creation and modification, content 
renewal and updating, content management, sharing and protection, content license and loyalties 
compliance.  Goes on with inquiries about the required level of teaching adjustment in elearning, the 
quality of synchronous distance learning, the effectiveness of distance education and evaluation, time 
flexibility and self-regulation aspects of elearning, the adequacy of the elearning tools, elearning as a 
replacement of traditional education and whether distance education should assumed a primary or 
have a complementary role,  the long term impact of elearning in the educational workplace, the 
trainers’ disposition about the new form of education,  

The trainee’s questionnaire focuses on their digital competences as it was perceived by themselves 
and on the areas of the DigCompEdu framework that concern the learners’ empowerment and digital 
competence facilitation. It starts by collecting general information about previous experiences in 
distance education, the institute that the students are registered, the student’s academic discipline. 
Also includes questions regarding whether they had the appropriate hardware to attend uninterrupted 
the lessons, the type of hardware they used in the elearning sessions, the form of distance education 
they attended that is whether it was synchronous or asynchronous or a blend form, the time flexibility 
of the asynchronous distance education, the existence of appropriate learning material and whether 
the learning material was up to date. Then it continues with more specialized questions adopted from 
the DigCompEdu and adapted to the specific needs of our research. The questions correspond to the 
6th area of the DigCompEdu and examine the trainee’s skill to assess the reliability of the information 
in the internet, to communicate and collaborate through technologies, to compose and process digital 
content, to use the internet responsibly and safely, to use creative technologies to solve problems. In 
line with the 6th area of the European Union Digital Skills framework, we examine whether the trainee 
believes that he/she develop the digital skills and achieved learning. We examine if the trainee feels 
that cultivated skills with which he/she can evaluate the reliability of information, can communicate and 
collaborate through technologies, can compose and process digital content, is able to use the internet 
responsibly and securely, and can utilize technologies creatively to solve problems.  

The trainee’s questionnaire continues with inquiries about the trainer’s role in the education process (if 
the instructor assumed a supportive role), the use of active participation techniques that encourage 
initiative, the trainer’s instructions and guidance regarding assignments, the supportiveness of the 
learning environment’s tools towards the facilitation, reinforcement, and enhancement of the 
educational process. Concludes with an open form question regarding the students’ suggestions for 
improving the education process. 

4 RESULTS 
In this research, 29 DIEK took part of 56 different vocational specializations from various geographical 
areas of Greece. The research was conducted on two axes: the first was addressed to trainers and the 
second one to trainees. In particular, the sample included 1402 trainees and 491 trainers from all over 
the country.  

Regarding previous experiences in distance learning most of the trainees 61.1% stated that they did 
not have any previous experience and as for the trainers the statistics appear almost shared with a 
47.3% of the trainers stating to have had previous experiences and training in e-learning. About the 
means they used to participate in distance learning the trainees first choice was the use of mobile 
phone (65.4%) and their second choice was the use of a desktop computer with camera / microphone 
(52%). It goes without saying that students have a greater ability to use "mobile" devices, a general 
characteristic of today’s generation of students. On the other hand, an impressively large percentage 
92.7% of the trainers stated that they use a computer with a camera or microphone for the 
synchronous teleconferences, compared to only 16.7% that stated that they use a mobile phone, 
which is explained by the requirements of the technical instruction for the specific profession. 
Instructors of specialties that required mobility for their demonstration purposes stated that often used 
a mobile phone’s camera. In the question about the infrastructure, the suitability of their equipment 
and their connection speed for the eLearning sessions, 58% of the trainees answered that have 
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adequate equipment while 28% said that they did not have proper equipment. As for the trainers, up to 
a large extent (78.9%) consider that they have the appropriate means to be able to conduct distance 
education sessions.  

A visual illustration of the results regarding the questions related to the framework of the European 
Union for Digital Skills is performed in the following diagrams in Image 2.  

 
Image 2: Area 1-5 DigCompEdu framework - Trainers 

For the 1st area of the DigCompEdu that refers to the Professional Engagement appears to be a 
consistency in all the groups of the trainers as to the importance attributed to each digital competency. 
In the beliefs of the trainers prevails the development of digital skills followed by the development of 
the pedagogical and reflection practice and the collaboration among colleagues in the mentioned 
order. According to the answers they value organization communication as the least developed skill in 
the context of their professional practice. 

In the 2nd area of the framework that refers to the Digital Resources and Content the Group 4 (Applied 
Arts) seems to follow an opposite order from the other groups and places first the skill for managing, 
protecting and sharing content probably because it is more familiar with copyright and loyalties. The 
other groups present the creating, modifying and synthesizing as first in order and managing, 
protecting and sharing and selecting afterwards. In comparison with the trainees’ responses showed 
that a 62.9% believe that the educational resources and content used in their educational sessions is 
up to date.  
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Regarding the 3rd area of the framework that refers to Teaching and Learning, all the trainers’ groups 
show a better picture in guidance & collaborative learning and this is confirmed by the students' 
responses as mentioned below. Self-regulated learning as the least cultivated competency is an 
indication that there was no suitable content to support this skill. The trainers also, are not so confident 
as to apply technologies in such a way as to make the educational process adaptable, self-regulating 
and personalized, especially in Group 6 (Tourism). In this area the trainees confirm (59.3%) that the 
trainer in most cases assumed a supportive role during the distance course sessions. Also, about the 
trainer’s guidance and instructions regarding assignments, that is whether the trainer provided clear 
instructions on what the trainees should do to achieve their work goals present a significantly high 
positive percentage (79%). Combined with the (66.4%) percentage of the answers that have stated 
that the trainer has answered their questions in a timely manner, it is safe to conclude that there was 
not a problem regarding guidance from the trainers. In the questionnaire of the trainees there were 
also questions that tried to outline the learning process. To the question what tools were used to 
communicate with the teacher most of the answers concern the use of e-mail (75.5%), while significant 
percentages are recorded by the answers "announcements through the platform" (61.6%) and through 
"social networks" (35.9%). That highlights the dynamics of social networks in modern communication 
but the placement of e-mail as the preferred medium shows low exploitation of the underlying 
platforms. In a subsequent question on which resource the learner considers most effective in the 
educational process, the most common means used were posts in the Virtual Learning Environments 
and material in e-mail (52.4%), presentation files (49.9%), and video (49.4%). This also confirm the 
low exploitation of the digital platforms from the trainers to create content.  

In the 4th area of the DigCompEdu that refers to assessment, trainers consider themselves capable in 
using digital technologies to support learners and provide targeted and timely feedback, which is partly 
confirmed by the students' responses to timely feedback on their assignments. The other two skills do 
not present any special difference.  

In the 5th area of the DigCompEdu that refers to Empowering Learners the one which is most 
cultivated according to the beliefs of the trainers is to Actively Engage the students. This skill appears 
to have a percentage almost twice as high as the other two skills regarding Group 1 (Technological 
Applications), Group 2 (Business and Economics) and Group 7 (Health).  This aspect is not confirmed 
by the students’ responses as described below. At the end, follows the utilization of technologies to 
address accessibility and inclusion issues. The trainers consider using technologies to personalize 
learning by offering differentiated learning experiences as the least cultivated skill. In conjunction, 
regarding the student’s engagement, the trainees appear skeptical (51.3% positive answers) which is 
probably explained by this still unsatisfactory adaptation of teaching staff in the operation and the 
requirements of distance learning.  

In area 6, in the attempt to cross-check the answers of the trainers with that of the trainees, we asked 
the trainees similar questions, adapted to the activities relating to the underlying area of the 
DigCompEdu Framework. (Image 3).  

 
Image 3: 6th Area DigCompEdu framework Trainers/Trainees 

As shown in Image 3 the trainers’ answers indicate communication and collaboration through 
technologies as the most declared factor, confirming the decisive role of communication in 
contemporary education and we notice a general consistency in all the groups. In the trainers’ beliefs 
follows problem solving and Information & media literacy in the mentioned order. Also, Problem 
Solving appear to have special meaning for Group 2 (Business and Economics).  In all the Groups 
almost at the same position, follows Content Creation and Responsible Use.  
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The learning experience of the trainees shows that special attention is given firstly to Information & 
Media Literacy and then to Solving Problems, while third in line is Communication & Collaboration, in 
almost all the groups. The exception is the 4th group (Applied Arts) where second in its impressions of 
acquired skills shows Content Creation and last Problem Solving. In almost all groups forth in line 
comes the creation of content and then the Responsible Use of the internet. Exception, as mentioned, 
constitutes Group 4 (Applied Arts) which presents a particular dynamic placing as the most developed 
skill the creation of content (it is second in line regarding the perceptions of trainees) and follows in 
order Communication & Collaboration, responsibility in use, and problem solving. Special dynamics 
also present group 1 (Technological Applications) and group 8 (Miscellaneous Specializations) with 
the trainees placing third in place the creation of content, then communication and Communication & 
Collaboration and finally the responsible use of the internet. We note that for the 6th area of the 
framework although trainers have high in their perceptions the cultivation of communication and 
collaboration skills, according to the perceptions of the trainees these skills come third in line. This 
may be owed to the sudden imperative for distance education due to the pandemic and the lack of 
proper preparation of the trainers in terms of education in the use of digital means and Virtual Learning 
Environments. 

Some questions from the trainers’ questionnaire represent an effort to capture their disposition as well 
as their worries and doubts towards distance education. Under that prism, as for the disposition of the 
trainers towards distance education a large percentage (71.5%) believes that produces quality results. 
Most of the interviewed trainers show a positive approach to distance learning which is confirmed by 
the high percentage of 68.9% who believe that modern e-learning improve skills such as the use of 
software tools and communication skills. They recognize the added value of e-learning (81%) by 
affirming its inherent properties like time flexibility, accessibility and inclusion and believe (84.5%) that 
distance education should be framed pedagogically and scientifically. The majority (92.9%) of the 
trainers recognize the need to adapt their lesson to the new electronic environments and the 
importance (73.9%) of a continuous effort for up-to-date learning material. At the same time, the 
trainers maintain a critical attitude and doubts, as their opinions are divided on whether distance 
education is more effective (49.7%) than traditional, face to face education (50.3%). A 45,6% of the 
trainers believe that eLearning should supplement traditional, face-to-face education and a 44.2% 
sees e-learning only as a contingency. Their critical stance is evident (50.7%) in their belief that 
evaluation in e-learning does not convince for its faultless and impeccable character (39.1% answered 
"slightly" and 11.6% "not at all" in the question if eLearning strengthens the process of evaluation). A 
considerable percentage of 65% worries that in the long-term e-learning is going to affect work 
relations and salaries. 

In a question whether the available tools in the Virtual Learning Environments enhance the learning 
process we gather over 63% of positive responses that indicates that in their majority the students are 
receptive to new technological tools. Finally, a substantial percentage about 30% (28%) of the trainees 
and about 21% (21.1%) of the trainers answered in the question about the suitability of their 
infrastructure (equipment and connection speed) for synchronous e-learning sessions that was 
inadequate.  

5 CONCLUSIONS 
In this research, we described a first systematic attempt to monitor the trends in distance training 
provided by DIEK in Greece during the pandemic period. The special feature of the research is the 
wide range of specialties covered and the geographical dissemination of the sample, as it incorporates 
areas from all over Greece. Furthermore, an added value lies in the fact that it will constitute a 
systematic effort for enhancing inquiry into vocational training and become an essential tool both for 
policymakers and for the trainers and trainees themselves. The collection of research questionnaires 
will be repeated on a semi-annual basis to include even more data that will help us to observe trends 
and patterns in distance vocational training. The two questionaries used in the research referred to 
trainers’ and trainees’ perceptions and experiences of the provided distance training during the 
pandemic period. We also examined trainers’ and trainees’ opinions about of their digital skills, as they 
described in the DigCompEdu. The responses collected from the two questionnaires, were generally 
collated and additional collation was done with regard to area 6 of the DigCompEdu. The findings 
verified that the field of vocational training faced several problems due to COVID-19. It is further 
highlighted that trainers are in a great need of developing their digital skills and competences to use 
technology within the appropriate pedagogical context. Trainers seemed to make basic use in 
searching, creating, modifying and managing digital content (e.g., they used office software to design 
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and modify as well as they shared digital resources via e-mail attachments and links). In addition, the 
research revealed a low level of trainers’ digital skills at almost all Areas of the DigCompEdu 
framework.  
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ONLINE DIGITAL STORYTELLING WORKSHOP AS A REFLECTIVE 
PRACTICE ON THE DISTANCE SCHOOL EXPERIENCE OF PRE-

SERVICE TEACHERS DURING THE COVID-19 PANDEMIC 

Hatice Çirali Sarica 
Hacettepe University (TURKEY) 

Abstract 
The aim of this case study is to examine pre-service teachers' reflections on their distance school 
experience during the Covid-19 pandemic through an online digital storytelling workshop. The online 
digital storytelling workshop was conducted in the last three weeks (between January 4 and 24, 2021) 
of the fall semester of the 2020-2021 academic year. The participants consist of four final year 
volunteer pre-service teachers who attend the course of “School Experience” in the department of 
Computer Education and Instructional Technology in a state university. The researcher was the 
instructor of the course and also acted as a facilitator during the workshop. The online digital 
storytelling workshop, originally developed by the StoryCenter, comprised the several steps: sharing 
personal narratives in a story circle; writing stories, making voice recordings, collecting visuals, 
creating the digital story in video format by combining sound and visuals, screening of digital stories in 
the group, circulating digital stories, and screening of digital stories in the class. These steps were not 
linear. For example, the steps of digitizing the stories were carried out simultaneously. Digital 
storytelling functioned both as the research context and as a source of data collection. The online 
digital storytelling workshop process took place with a combination of asynchronous and synchronous 
modes of the learning environment. Synchronous online meetings carried out in three different 
sessions via Zoom. WhatsApp Messenger and Google Drive were used as asynchronous modes. 
WhatsApp was preferred to facilitate communication in the process of digitizing the stories. In the 
process of digitizing the stories, WhatsApp was preferred to facilitate communication and Google Drive 
for storing files. The meetings and correspondences were recorded in this process. The semi-
structured focus-group interview was conducted at end of the in-group screening and in-class 
screening. All data were analyzed through content analysis. As a result, during the digital storytelling 
process and in their digital stories, pre-service students reflected their inferences about being a 
teacher, teacher education, and teaching practice by questioning their distance school experiences 
triggered by the Covid-19 pandemic. For example, they want to be teachers who are more student-
friendly, self-improving, highly communicative, and adopting to the lifelong learning-teaching. They 
also questioned the teacher education they received. At this point, it was noticed that there is a gap 
between theory and practice. In conclusion, it can be argued that pre-service teachers' self-awareness 
raised and their professional self-understanding developed for their future careers through the online 
digital storytelling workshop as a reflective practice. 

Keywords: Digital storytelling, workshop, online learning, teacher education, reflective practice, 
distance education, school experience, Covid-19 pandemic. 

1 INTRODUCTION  
Due to the Covid-19 pandemic all over the world, face-to-face courses were suspended and the 
courses started to be delivered online by distance education. Thus, this pandemic has led to a digital 
transformation in education and efforts are being made to bring face-to-face courses online with a 
combination of asynchronous and synchronous modes of learning environment ([1], [5], [14]). This 
study, therefore, aims to examine pre-service teachers' reflections on their distance school experience 
during the Covid-19 pandemic through an online digital storytelling workshop (ODSTW). 

Digital Storytelling (DST), initially introduced by the StoryCenter, is a workshop-based methodology 
based on a collaborative approach between storytellers and facilitators, adopting a group process 
called story circle, and digitizing personal stories ([11]). In educational context, DST is a powerful 
appropriative, agentive, educational, instructional, reconstructive, reflective, reflexive, and 
transformative tool for students at all ages and grade levels ([2], [6], [8], [10], [15], [16], [17], [19], [21]). 
DST supports teaching and learning activities ([10], [16]). For example, DST is a practical learning tool 
to share the students’ personal experiences, ideas, and feelings about their careers ([10]). Also, DST 
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process enhances students' emotional interactions and technological skills ([10]). DST is an authentic 
learning activity that allows students to be reflective and creative on what they have learned in the 
process of creating their digital stories ([10], [16]). 

DST as a reflective practice offers opportunities for storytellers, viewers, and facilitators ([11]). Firstly, 
a digital story (DS) provides an opportunity for its storytellers to reflect on life experiences. Secondly, 
the DS offers its audience an opportunity to reflect on their own or others' practice. Thirdly, the DST 
process provides an opportunity for facilitators to reflect on the practice of facilitation and life 
experiences. The self-reflection process helps people to develop a deeper insight and awareness 
([12]). In teacher education, DST as a form of reflective practice offers pre-service teachers to 
opportunities for their professional development and practice learning ([15], [19], [20]). Pre-service 
teachers make sense of their personal experiences through DST as reflective practice in the 
supportive environment of a teacher education program ([4]). Thus, with this study, it can be said that 
DST can be an important reflective practice in order to make sense of the distance school experiences 
of pre-service teachers during the Covid-19 pandemic and to convey their reflections with their own 
voices regarding this process. In addition, it can be said that conducting the digital storytelling 
workshop (DSTW) process online will be an exemplary practice for practitioners and researchers. 

2 METHODOLOGY  
A case study research method was employed in this study. As a research method, the case study 
allows researchers to retain the holistic and meaningful characteristics of real-life events such as small 
group behavior and individual life cycles ([22]). 

2.1 Participants 
The participants consist of four final year volunteer pre-service teachers who attend the course of 
“School Experience” in the department of Computer Education and Instructional Technology in a state 
university from Turkey in the fall semester of the 2020-2021 academic year. Participants were 
informed about the purpose of the study before the DST workshop. After that, the written consent 
forms were received from them for their volunteer participation. In order to keep the information of the 
participants confidential, the following names were used in the study instead of their real names: 
Senem (Female), Hakan (Male), Mert (Male), and Yavuz (Male).  

All of the participants had knowledge and experience about DST. 

2.2 Role of the Researcher 
The researcher was the instructor of the course. She also acted as a facilitator during the ODSTW. 

2.3 The Learning-Teaching Context During the Covid-19 Pandemic 
The pre-service teachers as observers attended the 5th and 6th grade secondary students' 
"Information Technologies and Software" lessons in public schools within the scope of the "School 
Experience" course. During the Covid-19 pandemic period, learning-teaching activities were carried 
out online through distance education both in higher education and in secondary schools where pre-
service teachers had experience within the scope of school experience lessons. The online courses 
took place with a combination of asynchronous and synchronous modes of the learning environment. 
Moodle was used as a learning management system in higher education, while EBA (EIN-Education 
Information Network) developed by the Ministry of National Education was used in secondary 
education. In this process, synchronous lessons were conducted through Zoom in both secondary and 
higher education. 

2.4 The Online Digital Storytelling Workshop Process 
The ODSTW was conducted in the last three weeks (between January 4 and 24, 2021) of the fall 
semester of the 2020-2021 academic year within the scope of the "School Experience" course. The 
ODSTW process took place with a combination of asynchronous and synchronous modes. 
Synchronous online meetings carried out in three different sessions via Zoom. WhatsApp Messenger 
and Google Drive were used as asynchronous modes. In the process of digitizing the stories, 
WhatsApp was preferred to facilitate communication and Google Drive for storing files.  
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The ODST process is based on the workshop methodology originally developed by the Story Center 
([11], [12]) and the DSTW practice model developed by Şimşek [18]. The ODSTW and the ICTs used 
in this process are schematized in Figure 1. 

 
Figure 1. Online digital storytelling workshop process (adopted from Şimşek [18])  

and ICTs used in this process 

Since the participants knew each other closely before this study, the participants were able to express 
their wish to say comfortably in all steps, especially in the story circle, and the workshop process was 
carried out in a collaborative manner in the environment of trust and confidence. 

The following non-hierarchical steps were followed in the ODSTW process: 

2.4.1 Story Circle 
Before story circle as the first ODSTW session, students were given written questions to reflect on 
their distance school experiences, and they were asked to come to the session thinking about these 
questions. Examples of such questions are: Do you have any new principles regarding the teaching 
profession in this course? If so, what are these principles? What were your inferences for the teaching 
profession? Describe the incident that you encountered during the school practice, which affected you 
the most, and the reaction of the teacher to this incident. If you were in this incident, what would you 
do? Do you think there is a link between the theoretical knowledge you have acquired in your teacher 
education and the practice in the real school / classroom environment? If yes, how? If no, why? 

The story circle step was accomplished with an online Zoom meeting of about 2 hours. The researcher 
started this process by acting as a facilitator. The researcher expressed her experiences regarding 
learning and teaching activities during the pandemic process, the differences from the face-to-face 
processes, and reflections of these experiences on herself. After her narrations, the researcher asked 
the participants to tell their school experiences carrying out online through distance education and the 
reflections of their experiences on them. During this process, the participants told their stories, in 
which they also answered the reflection questions given to them before. This narrative process 
proceeded in the order the participants wanted. Finally, based on the narrations of each participant, 
opinions were exchanged regarding the story they want to include in their DSs. 
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2.4.2 Writing the Story 
Based on the narrations in the story circle, the participants received feedback from each other by 
writing the stories they wanted to tell in their DSs. The sharing of the written stories among the 
participants and providing the feedback was carried out via WhatsApp. Based on the feedbacks, the 
participants revised their stories by considering their own wishes. The stories of the participants are 
given in the appendix. 

2.4.3 Voice Recording 
In this step, each participant voice-recorded his/her own story using various programs. It was 
determined that the participants use Audacity and Camtasia programs for voice recording. The sharing 
of the voice recordings among the participants and providing the feedback was carried out via 
WhatsApp. Based on the feedbacks, the participants revised the voice recordings or a new voice-
recorded again. 

2.4.4 Preparing Visuals 
Some of the participants used photos or videos from their personal archives in their digital stories. 
Some of them used images they downloaded from websites (Freepik, Google Images with CC, 
Pixabay), paying attention to the “Creative Commons (CC)” licenses. 

2.4.5 Video editing / Creating digital story 
This step took place simultaneously with the preparation of the visuals. At this step, digital stories were 
created in video format by putting together the voice recordings and visuals. All of the participants also 
used background music in their digital stories. Participants used Camtasia, iMovie, and InShot 
programs based on their own choices to create and edit their videos. Participants received feedback 
on both their visual selections and videos via WhatsApp. 

In addition, Google Drive was used to store files consisting of written stories, voice recordings, visuals, 
and digital stories. 

2.4.6 In-group Screening and Circulating Digital Stories 
Before the in-group screening step, the participants exchanged ideas via WhatsApp and decided to 
name their ODSTW as "Distance Teachers". 

The in-group screening of DSs step was accomplished with an online Zoom meeting of about an hour. 
After the participants created their DSs, all of them were watched and gave feedback to each other in 
the group. Based on the feedbacks, the participants revised their DSs by considering their own 
wishes. 

The revised DSs have been circulated on YouTube.  

A separate Zoom meeting was held for in-class screening of DSs. In this meeting, the opinions of their 
peers about DSs were received. 

2.5 Data Collection Tools 
DST functioned both as the research context and as a source of data collection. The online meetings 
and offline correspondences were recorded during the ODSTW process. Also, the semi-structured 
focus-group interview was conducted at end of the ODSTW process.  

2.6 Data Analysis 
All data were analysed through content analysis using MAXQDA 2018 program. In the coding of the 
data, the inductive coding technique was used proposed by Miles and Huberman [13]. Regarding the 
presentation of the coding, the code clouds were created by this program and presented in the results 
section. In code clouds, codes with high coding density were emphasized in bold and capital letters.  
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3 RESULTS 
The reflections of pre-service teachers about their distance school experiences during the Covid-19 
pandemic, voiced through an ODSTW, were collected under three themes. The pre-service students 
reflected their inferences about being a teacher, teacher education, and teaching practice. 

3.1 Inferences for being a teacher 
Pre-service teachers made inferences about being a good teacher by observing teacher-student 
interactions during the distance school experience process. Regarding this, they have variously 
defined themselves as the teachers of the future (Figure 2). 

 
Figure 2. Code cloud of inferences for being a teacher 

For example, they stated that they want to be teachers who are more student-friendly, self-improving, 
highly communicative, and adopting to the lifelong learning-teaching. Regarding this, some examples 
where they expressed their reflection can be given as follows: 

Hakan: “…I reflected on the competencies and responsibilities that a teacher should have…I have 
adopted certain principles regarding my profession. I prepare myself for the future and believe that all 
students are flowers. I want to water these flowers to help them grow. I want them to consider me as a 
brother or a father, rather than a teacher.” 

Senem: “…I want to be a teacher, who is open to constant improvement, effectively uses materials 
and is able to communicate and interact with others.” 

Mert: “…I want to guide the individuals who are hardworking and who want to be life-long learners; 
and I want to take care of them with an affection of a father in this process. I want to teach love and 
with love…” 

Yavuz: “…I developed certain ideas about how a good teacher should be, how a teacher can improve 
himself/herself, and what s/he should do to offer a better education to students…” 

3.2 Inferences for teacher education 
Pre-service teachers questioned the teacher education they received in the face of difficulties or 
inadequacies encountered in their school experiences during ODSTW. At this point, it was noticed that 
there is a gap between theory and practice. They stated that teaching practice was insufficient and 
that there was incompatibility between theory and practice regarding classroom management (Figure 
3, green colour coding). In order to fill this gap, they made suggestions to make exercises that provide 
a virtual environment where they can practice teaching in teacher education (Figure 3, red colour code 
cloud). Regarding this, Senem's reflection can be given as follows: 

“I did not learn such things in the teaching courses I attended at the university. I did not learn how to 
respond to spontaneous questions and what to do in such situations. In my opinion, I have difficulty in 
such things because the courses on classroom management or other similar topics only offered 
theoretical information.” 

 
Figure 3. Code cloud of inferences for teacher education 
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3.3 Inferences for teaching practice 
The inferences of the pre-service teachers about teaching practice were from two aspects. First, they 
reflected the current situation in the distance school experience (Figure 4, black/grey colour code 
cloud). Secondly, they reflected their expectations from teaching practice as pre-service teachers 
(Figure 4, orange colour code cloud). 

 
Figure 4. Code cloud of inferences for teaching practice 

Within the scope of the school experience course, although pre-service teachers are expected to 
observe the learning-teaching process in the courses they attend, they emphasized that they want to 
take an active role in the process. It was determined that some of the teachers with whom they 
attended their classes during the school experience sometimes allowed this. It was determined that 
some of the teachers with whom they attended their classes during the school experience sometimes 
allowed this and the pre-service students were satisfied with this situation. For example, Mert stated 
the following on this issue: “…I just watched these courses. I could not help students in their 
homework or exercises… In such process, I constantly felt that I was excluded. I wanted to help the 
teacher preparing the materials for the topic of the week or to help the student… I could not gain 
experience on classroom management, and felt insufficient.”  

In addition, they stated that teaching practice is not easy and there are challenges encountered in the 
process. For example, Senem stated that “I realized during the school experience that nothing is easy 
as it seems. It is actually very challenging to manage the classroom and to use time efficiently.” 

4 CONCLUSIONS 
In this study, the process of ODSTW served to encourage the participants to share reflections on their 
school experience carried out online through distance education. In this workshop, which they call 
"Distance Teachers", each pre-service teacher created her own DS, which differently addressed the 
reflections of the distance school experience process in the Covid-19 pandemic. As it can be also 
seen in the literature, the pre-service teachers are able to reflect themselves and their experiences 
through their DSs ([2], [4], [15], [19], [20]).  

During the ODSTW and in their DSs, the pre-service students stated their inferences about being a 
teacher, teacher education, and teaching practice. At this point, it can be argued that pre-service 
teachers' self-awareness raised and their professional self-understanding developed for their future 
careers. It can be said that pre-service teachers have developed their professional self-understanding 
with their inferences about being a good teacher based on the definitions of Kelchtermans [9] on this 
issue. In addition, the students noticed the deficiencies and challenges in teacher education and 
teaching practice and expressed their expectations about what can be done about these issues. It 
revealed that there is a gap between the theory and practice when the teacher candidates questioned 
these issues. This finding can be said to indicate the need for studies on what are the reasons of the 
theory-practice gap and what needs to be done to close this gap.  
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APPENDİX - STORIES 

1st Story: In Pursuit of a Dream 
When I entered a computer lab for the first time when I was a 5th grader, I told myself that I should 
become a computer teacher in the future. I loved computer technologies; it was perhaps because I 
experienced such technology for the first time in my life. I achieved my goal and studied at the 
Department of Computer Education and Instructional Technology. I was taking my first steps into this 
profession, which I had dreamed of since I was a little kid. As a senior-level university student, I 
started participating in the lectures for the first time as part of my school experience. The lectures, 
initially designed as face-to-face, were performed through distance education due to the Covid-19 
pandemic. We were expected to observe the lectures in this one-semester school experience. I would 
prefer to socialize with the students, understand them and perform a face-to-face lecture with them so 
that it could be a good experience for me. In the first lecture I participated as a pre-service teacher, I 
felt that I had a quavering voice, was sweating and excited to introduce myself to the students. 
Through the assignments I gave during the lecture, my observations went beyond abstract ideas and 
were transformed into more concrete ideas. Overall, I was in an attempt to pay attention to the 
teacher’s behaviour on the students and the management of the classroom. I decided to improve 
myself about the management of the classroom as the undergraduate course I attended on this was 
lacking. I realized that there were some shortcomings on the management as the lecture was 
performed online. Then I reflected on the competencies and responsibilities that a teacher should 
have. I aimed to understand the effect of distance and face-to-face education on students in my 
meetings with my own lecturer. I did not know what to experience when I become a teacher. 
Therefore, I have adopted certain principles regarding my profession. I prepare myself for the future 
and believe that all students are flowers. I want to water these flowers to help them grow. I want them 
to consider me as a brother or a father, rather than a teacher. On the other side, I of course believe 
that being serious in this is also important. In my opinion, information technologies will remain as one 
of the most premises of my life in the future. Thus, I want to organize courses for free to contribute to 
students. I think that these principles will lead me to a wonderful future with a happy life.   

2nd Story: I Want to Teach Love and With Love… 
It was my senior year at university… I was studying in the department of teaching, but I was still not 
sure whether I want to be a teacher or not. The reason why I could not be sure about this is the two 
different teaching experiences I had in two different countries. The school experience in this semester 
was carried out online due to the Covid-19 pandemic; I neither gained enough experience about 
classroom management nor could I communicate with the students. Indeed, I could not gain 
experience in the previous courses I attended on classroom management, etc. and felt insufficient. I 
was asked to observe the courses as part of the school experience and connected to online 
synchronous courses. I just watched these courses. I could not help students in their homework or 
exercises. I attended at least 2 courses each week, observing different situations, different challenges 
and the ways the teacher coped with them. I observed only a single challenge: a babelesque, infinite 
number of questions asked by the students and the efforts of the teacher to answer these questions 
and to lecture the topic of the week by turning off his microphone time to time. In such process, I 
constantly felt that I was excluded. I wanted to help the teacher preparing the materials for the topic of 
the week or to help the student who complains: “teacher, I do not know how to do this” to gain more 
experience. I felt myself excluded perhaps because of the fact that the process was carried out online. 
I lectured children from all over the world during my teaching experience in Sweden, where I do not 
feel like this and the process was conducted face-to-face in the classroom. I could easily say that I 
lectured them because I helped them with their studies and homework, gave a lecture to them and 
was involved in the whole process. I also tried to observe everything because the education system 
and schooling there was very different from that in my country. For instance, the students have to go 
out during the breaks, whether it is snowy or stormy; the rule is the same. There is no bad weather, 
there is bad clothing. One must put food on his/her plate as much as s/he can eat; the student is 
required to eat it all. It is forbidden to get cross with someone in the classroom; those who cross with 
each other would go to the “we” corner to solve their problems. And they would not leave the “we” 
corner before they solve their problems. 3 classes meet at 10 am every Monday to take part in a 1-
hour meeting, which is about the topic of the week. In my opinion, this is a way to teach the students 
how to be planned. The first thing in the morning is to write the topic of the day on the board. The 
teacher told me that this is really important and that some children work on commands. Then, 
together, we find a nice image and something funny to write on the board to make sure that students 
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have a great start to the day. The teacher taught me how to make an assessment and allowed me to 
recognize the importance of feedback.  

Well, what I try to say is that the decision to work as a teacher or not is critical as all teachers who do 
not love what they do caused great traumas in my life. I do not want to be such a teacher; that's why I 
try to be sure of my decision. If I am going to be a teacher, I want to teach my students not only the 
content in the curriculum but also different extracurricular things. I want them to develop habits that will 
be of their use throughout their lives. I want to guide the individuals who are hardworking and who 
want to be life-long learners; and I want to take care of them with an affection of a father in this 
process. I want to teach love and with love… 

3rd Story: On Her Way to Become A Teacher 
I gained a different perspective towards the teaching profession thanks to my experience at the 
school. I want to be a teacher, who is open to constant improvement, effectively uses materials and is 
able to communicate and interact with others. Before the school experience, I thought teaching was 
quite easy. In my mind, I would give my lecture, easily perform exercises with the students, have good 
communication with them and enjoy my time in during the lecture. However, I realized during the 
school experience that nothing is easy as it seems. It is actually very challenging to manage the 
classroom and to use time efficiently. I did not learn such things in the teaching courses I attended at 
the university. I did not learn how to respond to spontaneous questions and what to do in such 
situations. In my opinion, I have difficulty in such things because the courses on classroom 
management or other similar topics only offered theoretical information.   

I want to give an example about a situation I experienced during the school experience. The teacher, 
while taking the attendance, asked a student why s/he had not attended the lectures in the previous 
weeks. The student answered and said that her/his father passed away and s/he did not want to 
attend the lectures. Then, the teacher said that what happened to her/him was upsetting, but they are 
delighted to have her/him here from now on. The teacher then calmly changed the subject so that the 
student would not feel herself/himself bad and prevented her/him from getting more upset. I reflected 
on what I would say if I were the teacher, but I could not find any answer. Perhaps the hardest part of 
being a teacher is seeing the pain behind those bright eyes of the students who stare at you. 

4th Story: Teacher, There Is Somebody in The Classroom! 
I felt myself somewhat competent in this respect as I previously attended various vocational courses. I 
believed that I would only make observations during the course of School Experience and this would 
not be exhausting. I realized that I was wrong. This bitter sweet exhaustion is caused by many things. 
The readings, research, activities we did for this course, and the discussion we made about them 
during the course significantly contributed to me. Its most important contribution was that I realized 
once again that I would learn and improve myself throughout my life, and that I generated ideas by 
observing the behaviours of other teachers against the difficulties I could possibly encounter. Although 
I wanted to complete my school experience period in formal education, this could not happen because 
of the conditions during the Covid-19 pandemic that affected the semester I attended this course. Both 
higher education and secondary education was performed with distance education. Still, I think this 
school experience period was productive. In the first online course I attended, the students excitedly 
said that: “Teacher, there is a stranger in the classroom!”, “Teacher, there is a someone called 
Yavuz!”, which made me excited and laugh a little. The students got used to this in the subsequent 
courses, and I became their Yusuf teacher. This actually made me very proud. Before every lecture, I 
reviewed the subject of the week and studied it. This is mostly because the teacher sometimes asked 
me questions during the lecture and asked for my opinion. During this process, I realized that I would 
not have too much difficulty in some areas that I considered myself insufficient whereas I might have 
some difficulties in the areas I considered myself competent. I developed certain ideas about how a 
good teacher should be, how a teacher can improve himself/herself, and what s/he should do to offer a 
better education to students. I recognized the value of this profession and the importance of the 
happiness that comes with teaching something to someone. In one of the courses I attended, a 
student told the teacher: “It was a very nice lesson, teacher.” The smile on the teacher eliminated all 
the negative opinions that I have about this profession. And that day, when I put myself in the 
teacher’s shoes, I became very emotional. For me, teaching was that smile. 
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Abstract 
During the online education during the COVID-19 pandemic we observed some problems in the active 
attention and the concentration of our students. We sent questionnaires to our students and we 
observed the presence of some consequences of the use (abuse) of personal computers. 

So, we included in the educational materials a new thematic field: prevention of computer-induced health 
problems, as: back pain, mouse syndrome, electronic screen syndrome, computer vision syndrome 
(including dry eye), metabolic syndrome. 

The interest of our students in the topic was significant. 

We structured series of presentations and video-films on these topics; designated to our medical doctors 
– trainees in physical and rehabilitation medicine (PRM) and to our students in physiotherapy, medical 
rehabilitation and ergotherapy, medical rehabilitation and balneology. 

During the online education we accentuated on the potential of some physical modalities in this prevention: 
regular physical activity, analytic exercises for the paravertebral muscles, for the abdominal "belt" muscles 
and for the muscles of dominant hand (controlling the computer mouse), post-isometric relaxation and 
stretching techniques for hand flexors; control of the posture during the online education, training of oculo-
motor muscles and accommodation, relaxing activities at home and in nature (including climate, mineral 
waters, underwater massage, balneo-physiotherapy - swimming and underwater exercises). 

After the educational course, we tested students' knowledge in the field. At the end of the course we 
realized too an anonymous questionnaire for evaluation of students’ satisfaction of the acquired 
theoretical knowledge and practical skills. 

Our results were encouraging. 

Keywords: Education, prevention, back pain, mouse syndrome, electronic screen syndrome, computer 
vision syndrome, metabolic syndrome. 

1 INTRODUCTION  
The COVID-19 pandemic situation obliged us to transfer an important part of the education in the form 
of distance (remote) learning. During this online education, we observed some problems in the active 
attention and the concentration of our students, due to the overuse of personal computers (PC) and the 
prolonged sitting position and correspondent reduced physical activity. Some of these health problems 
were described longtime ago in computer-workers [1], but during this period of lockdown and quarantine 
for some students, we observed many health problems, as:  

- upper and low back pain,  
- carpal tunnel syndrome (denominated by some authors “PC-mouse syndrome”),  
- electronic screen syndrome (depression, anxiety, neurasthenia, hyper-irritability), Stress and burnout;  
- dry eye or computer vision syndrome [2],  
- metabolic syndrome (overweight and visceral obesity due to the reduction or lack of physical activity).  

We know that the treatment of these health problems can be very long and difficult, and that the 
prevention is very important [3]. So, we decided to introduce the module of physical prevention of these 
health problems, typical for the computer specialists and home-office workers.  
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2 METHODOLOGY 

2.1 Objective  
Our goal was to assess the effectiveness of the introduction of an educational module, oriented to the 
computer-overuse health consequences and to the impact of physical prevention of these health problems.   

2.2 Design of our study  
During the online education (lockdown due to the COVID-19 pandemic) we observed some health 
problems in our students. We sent questionnaires to our students and we observed the presence of 
some consequences of the use (abuse) of personal computers. 

So, we included in the educational materials a new thematic module: “Prevention of computer-induced 
health problems”, as: back pain, mouse syndrome, electronic screen syndrome, computer vision syndrome 
(including dry eye), metabolic syndrome. The interest of our students in the topic was significant. 

We structured series of presentations and video-films on these topics; designated to our medical doctors 
– trainees in physical and rehabilitation medicine (PRM) and to our students in physiotherapy, medical 
rehabilitation and ergotherapy, medical rehabilitation and balneology, medical cosmetics. 

During the online education we accentuated on the potential of some physical modalities in this 
prevention: regular physical activity, analytic exercises for the paravertebral muscles, for the abdominal 
"belt" muscles and for the muscles of dominant hand (controlling the computer mouse), post-isometric 
relaxation and stretching techniques for hand flexors; control of the posture during the online education, 
training of oculo-motor muscles and accommodation, relaxing activities at home and in nature (including 
climate, mineral waters, underwater massage, balneo-physiotherapy - swimming and underwater 
exercises) After the educational course, we tested students' knowledge in the field. At the end of the 
course we realized too an anonymous questionnaire for evaluation of students’ satisfaction of the 
acquired theoretical knowledge and practical skills. 

2.3 Material and methods 
Our responders were medical doctors – residents in Physical and Rehabilitation Medicine (PRM) and 
students - in Bachelor's degree (specialties Kinesitherapy, and Medical Rehabilitation and Ergotherapy) 
and in Master's degree (Medical rehabilitation and Balneology, Medical Cosmetics, Physiotherapy). 

The distribution of the total of 115 responders is presented in table 1, as follows:  

• 66 students in Bachelor’s degree (49 in “Kinesitherapy” – Physiotherapy, 17 in „Medical 
Rehabilitation and Ergotherapy“);  

• 42 students in Master’s degree (17 in "Medical Rehabilitation and Balneology“, 19 in “Medical 
Cosmetics” and 6 in “Physiotherapy”); and  

• 7 medical doctors (MD – residents during the specialization in "Physical and Rehabilitation Medicine").  

Table 1. Distribution of responders – students and trainees. 

 Kinesi-
therapy  

Med Rehab 
& ET 

Med Rehab & 
Balneology 

Med 
Cosm 

Physio-
therapy 

MD *PRM 
trainees 

Total  

Bachelors 49 17 -   - 66 

Masters -  17 19 6 - 42 

MD-
residents 

- - -   7 7 

Total        115 

Next figure 1 presents the distribution of different types of responders – health professionals (bachelors 
and masters) and medical doctors (PRM trainees) (fig.1).  
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Figure 1. Distribution of responders (Bachelors, Masters, Medical doctors).  

We prepared PC-based tests for diagnostics of signs and symptoms of the overuse and abuse of personal 
computers (PC) and for assessment of theoretical and practical skills for prevention of these 
consequences. All participants realized the tests concerning PC-overuse before and after the educational 
course (our students responded during the semester – before and after the end of the educational module).  

After the PC-based evaluation of theoretical knowledge and practical skills in the field of prevention of 
PC-abuse consequences, we tested anonymously the level of satisfaction of students and trainees.  

Statistical evaluation was done using SPSS computer package - - t-test analysis of variances (ANOVA).  

3 RESULTS 
We evaluated the knowledge of computer-induced health problems – before and after the educational module. 
Also, we assessed the level of competence of students and residents on the topic physical prevention of 
PC-overuse, with specific attention to regular physical activity and sports, physiotherapeutic methods – 
analytic exercises, soft tissue techniques and massages, hydro- and balneo-therapeutic procedures, 
peloidotherapy; balneophysiotherapy.  

The evaluation notes were classed between 2 (insufficient, non-satisfactory) and 6 (Excellent).  

For us as educators the level of acquirement of theoretical facts and practical skills on the topic PC-
overuse induced health problems and its physical prevention was very important.  

At the end of the educational course, we tested anonymously the satisfaction of our students and 
trainees of the introduction of the module “Physical prevention of the consequences of PC-overuse”.   

Our results were encouraging. 

3.1 Level of knowledge of computer-induced health problems  
Next figure 2 presents the results of evaluation of theoretical knowledge in PC-induced health problems, 
as: back pain, mouse syndrome (carpal tunnel syndrome), electronic screen (PC-screen) syndrome, 
computer vision syndrome (including dry eye), metabolic syndrome (visceral obesity, diabetes, etc.). 

 
Figure 2. Level of knowledge in computer-induced health problems (evaluation notes 2-6).  
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3.2 Level of theoretical knowledge in Physical prevention of computer-
induced health problems  

Next figure 3 presents the results of evaluation of theoretical knowledge in “Physical prevention of PC-
induced health problems”, with differentiation of submodules in physiotherapy, balneotherapy, massage, 
SPA, ergotherapy (and regular physical activity).  

 
Figure 3. Assessment of theoretical knowledge in Physical prevention of  

PC-induced health problems” (evaluation notes 2-6).  

3.3 Level of competence - practical skills in Physical prevention of computer-
induced health problems  

Next figure 4 presents the results of evaluation of practical skills in different techniques: regular physical 
activity (walking 10 000 steps daily, sports), analytic exercises for muscular belt (muscle belt), hand 
exercises (dominant hand, working with the PC-mouse), soft-tissue techniques (stretching, post-
isometric relaxation, massage), exercises for the oculo-motor muscles (oculo-motor), balneotherapy 
(SPA-techniques, as underwater massage, mineral baths), balneophysiotherapy (underwater exercises, 
swimming).  

 
Figure 4. Evaluation of practical skills in physical prevention of PC-overuse consequences (evaluation notes 2-6).  
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3.4 Assessment of the level of satisfaction of the educational module 
“Physical prevention of computer-induced health problems”  

The anonymous investigation of the level of satisfaction of all students and trainees demonstrated 
affirmative opinion of responders. 

The students’ opinion concerning the introduction of the educational module “Physical prevention of PC-
induced health problems” is presented on the table 2 and figure 5.  

Table 2. Answers of the total of 115 responders about the necessity of the educational module 

Anonymous opinion Number of responders Percent 

Strongly positive 95 82,61 % 

Positive 11 9.56 % 

Maybe Yes 5 4,35 % 

Indifferent  2 1,74 % 

Maybe No 1 0,87 % 

Negative  1 0,87 % 

Strongly negative 0 0% 

Total  115 100% 

The distribution of results of the students’ opinion about the necessity of introduction of this educational 
module is presented in the figure 5.  

 
Figure 5. Students’ opinion about the necessity of the educational module.  

Practically 111 of 115 responders (or 96,52 % of responders) accepted the course with a positive opinion 
(strongly positive, positive, maybe yes). Two of them were indifferent (1,74%). One of paticipants 
answered “Maybe no” (0.87%). Only one answer is negative (0,87 %). No strongly negative answers.  

4 CONCLUSIONS 
The results of this qualitative and quantitative evaluation demonstrate a statistically significant 
improvement in the level of professional competences of all members of the multi-disciplinary multi-
professional rehabilitation team in the topic computer-induced health problems and the correspondent 
physical prevention. So, in the future, we must develop and introduce this educational module in other 
groups of students.  
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Abstract 
This paper presents the development of several 3D printed models of a lumbar spine segment for 
training nursing students on compression fractures and kyphoplasty repairs. The L1 vertebral body 
was segmented from a 3D printed model of a patient with no compression fracture. The segmentation 
occurred across the pedicles for only the L1 vertebra, leaving the 3D model of the lumbar spine 
segment intact.  The lumbar spine model was created from a CT (computerized tomography) image 
and consequently was a high resolution image of the vertebrae.   A second 3D printed model of a 
compression fracture at L1 was segmented from another model created from a MRI (magnetic 
resonance imaging) image.  A third 3D printed model of the kyphoplasty repair at L1 from the same 
patient was segmented from another model of a MRI image.  All the 3D models were printed on a 
MakerBot-Replicator+ using a PLA (polylactic acid) filament.  The two L1 vertebrae were then scaled 
against the healthy L1 vertebra using 3Dbuilder software.  The SLT files of the three L1 vertebrae 
were modified to include small holes to insert magnets.  Likewise, two small holes were added to the 
STL file of the lumbar spine model at the pedicles where the vertebral body was segmented. All three 
L1 vertebrae where then 3D printed.  Magnets were placed in the holes for snapping the various L1s 
into the lumbar spine model for training purposes.  Intervertebral discs were added to the lumbar spine 
model.  The discs were designed using CAD software and were 3D printed on a Prusa-i3 MK3S printer 
using a TPU (thermoplastic polyurethane) flexible filament.  Silicone rubber O-ring cord, 10mm in 
diameter, was inserted into the spinal cavity to simulate the spinal cord and ran the full length of the 
lumbar spine model.  Emerging from the spinal cord between the vertebrae were pairs of spinal 
nerves.  Smaller, silicone rubber O-ring cords, 5mm in diameter and approximately 7cm in length, 
were glued to the spinal cord with a special silicone rubber adhesive. The 3D printed model of the 
lumbar spine segment is being used to illustrate 1) a healthy L1 vertebra, 2) a compression fracture by 
replacing the healthy L1 with the L1 compression fracture, and 3) a kyphoplasty repair by replacing the 
L1 compression fracture with the L1 kyphoplasty.  The College of Nursing at the University of Alabama 
in Huntsville has developed over one-hundred simulation based learning experiences (SBLEs).  Each 
simulated clinical experience is documented in detail and placed in a binder with specific objectives 
and a detailed set up sheet and pictures for standardized repetition with multiple clinical groups. The 
3D printed models of the lumbar spine segment are currently being integrated into several of the SBLE 
training scenarios.   

Keywords: Lumbar spine, compression fracture, kyphoplasty, spinal canal and nerves and 3D printing. 

1 INTRODUCTION  
A variety of 3D printed models have been printed of the spine, various spine segments and individual 
vertebrae.  These anatomical models have been used in clinical training and surgical planning as well 
as medical research.  The physical interaction with 3D printed models facilitates learning anatomy and 
how different structures interact spatially.  3D printed models are often used in spinal surgery in the 
pre-operative planning stage by allowing more detailed planning and simulation of the procedure.  
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Many additional features are being added to 3D printed models to simulate tissue layers, ligaments, 
spinal cords and spinal nerves.    

Researchers at The University of Alabama in Huntsville (UAH) Systems Management and Production 
(SMAP) Center have been developing 3D printed models for the UAH College of Nursing (CoN) [1].  
One of these projects has been the development of 3D printed models of a compression fracture at L1 
and the corresponding kyphoplasty repair to L1 [2].  A logical next step was to expand the use of the 
3D printed models into the simulation based learning experiences (SBLEs) for nursing students in the 
College of Nursing.   

2 RESEARCH OBJECTIVE 
The objective of this research was to develop a 3D printed model of the lumbar spine segment that 
could be used in the training of nursing students.  The model included the integration of intervertebral 
discs, the spinal cord and spinal nerves.  The model also included three interchangeable L1 vertebrae: 
1) a healthy L1 vertebra; 2) a L1 vertebra with a compression fracture; and 3) the compression 
fractured L1 vertebra after a kyphoplasty repair. 

3 LITERATURE REVIEW 
Kumar and Shastri [3] conducted a review of trends in 3D printing in medical education. 3D printed 
models can readily introduce anatomical variations.  3D printed models can provide a multi-sensory 
learning experience.  For example, accurate bone, kidney, lung liver and breast tumors have been 
printed and used. 3D printed models have been used as pre-operative training tools providing multi 
planar visualization of anatomy and its relevant pathology.  3D printed models are being used in 
supporting orthopedic, maxillofacial, cranial and spinal surgery. For example, printing a life size 3D 
printed model may simply be used to test the best fitted implants available and thus reducing operation 
time and lowering costs.   

Mitsouras etal [4] stated that a 3D printing laboratory in radiology is now likely to emerge.  There is a 
need to render DICOM (Digital Imaging and Communications in Medicine) images as 3D printed 
models that are capable of providing tactile feedback and tangible depth information about anatomical 
and pathological states.  

The results of a study by Yi etal [5] indicated that training of medical students with a realistic 3D 
printed lumbosacral spine model helps novice trainees acquire the technical proficiency to perform CT-
guided minimally invasive spine procedures.  The spinal nerve and intervertebral discs were printed 
using Stratasys Polyjet FLX980 Tango Black, a soft flexible simulated rubber material. The 3D model 
was printed with a 3D Systems Projet 669pro printer using calcium sulfate hemihydrate. Calcium 
sulfate hemihydrate is a widely used ceramic in 3D printing.  The 3D printed model was embedded in 
a semi-transparent gelatin to simulate soft tissue consistency during the need procedure. The gelatin 
can be melted and remolded between sessions to eliminate needle tracks and skin entry sites.   

4 LUMBAR VERTEBRAE 
The spine, or vertebral column, is a column of twenty-six bones in an adult body; twenty-four separate 
vertebrae interspaced with cartilage, the sacrum located at the base of the lumbar vertebrae and 
finally the coccyx commonly called the tailbone [6].   The vertebrae are labeled C1-C7 for the cervical 
spine segment, T1-T12 for the thoracic segment and L1-L5 for the lumbar segment.  The sacrum is a 
large, flat triangle-shaped bone between the hipbones and positioned below the lumbar vertebra L5.  
The sacrum is made of five fused vertebrae S1-S5.  The coccyx (tailbone) is below the sacrum and 
consists of three-five small fused bones [7]. 

The spinal cord is a column of nerve tissue that runs from the base of the skull down the center of the 
back (Figure 1).  It is covered by three layers of tissue (meninges).  The spinal cord and meninges are 
contained in the spinal canal.  Emerging from the spinal cord between the vertebrae are thirty-one 
pairs of spinal nerves.  Each nerve emerges in two short branches (roots): 1) motor roots and 2) 
sensory roots.  The motor roots carry commands from the brain and spinal cord to other parts of the 
body, particularly to skeletal muscles. The sensory roots carry information to the brain from other parts 
of the body [8]. 

5319



 
Figure 1. Spinal cord. 

The system of ligaments in the vertebral column, combined with the tendons and muscles, provides a 
natural brace to help protect the spine from injury.  Ligaments and tendons are fibrous bands of 
connective tissues that attach to the vertebrae.  Ligaments attach bones to other bones.  Tendons 
attach muscle to bone.  The ligaments in Figure 2 are strong fibrous bands that hold the vertebrae 
together, stabilize the spine and protect the discs [9].   

The three primary filaments in the spine are 1) the ligamentum flavum, 2) the anterior longitudinal 
filament and 3) the posterior longitudinal ligament.  The ligamentum flavum covers the dura mater 
which is a layer of tissue that protects the spinal cord.  The anterior longitudinal ligament attaches to 
the front of each vertebra and runs up and down the spine.  The posterior longitudinal ligament runs 
up and down behind the spine and inside the spinal canal. 

 
Figure 2.  Ligaments in spine. 

5 DEVEMENTAL PROCESS 
The steps in the development process of the lumbar spine segment training model were: 

- Acquire STL file of lumbar spine segment. 
- 3D print the model of lumbar spine segment. 
- Design and fabricate intervertebral discs. 
- Design and fabricate spinal cord and spinal nerves. 
- Remove healthy L1 vertebral body from 3D printed model of lumbar segment. 
- 3D print model of compression fracture at L1 and scale model. 
- 3D print model of kyphoplasty at L1 and scale model. 
- Install magnets for fastening L1 vertebral body models into lumbar spine segment. 
- Install intervertebral discs. 
- Install spinal cord and spinal nerves. 
- Install 3D printed models of L1 vertebrae. 
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6 3D PRINTED MODEL OF LUMBAR SPINE SEGMENT 
After an extensive literature search a STL file of the lumbar spine segment was identified that satisfied 
the following project requirements: full scale lumbar spine segment; partial pelvis which also served as 
a stand; the T12 vertebra which is just above the lumbar spine segment; and a sufficient gap between 
the vertebrae for installing the intervertebral discs and for removing and replacing the L1 vertebra.  
The STL file was obtained from embodi3D.com and was developed by Derbyradres [10].  Figure 3 is 
the 3Dbuilder computer simulation model of lumbar spine segment. 

 
Figure 3.  3Dbuilder model of lumbar spine segment. 

Figure 4 is a cross section of a lumbar vertebra.  The vertebra has two cylinder shaped projections 
(pedicles) that protrude from the back of the vertebral body.  The pedicles provide protection for the 
spinal cord and nerves and join the front and back parts of the vertebra.   

 
Figure 4.  Cross section of lumbar vertebra. 

The steps to segment the L1 vertebral body from the lumbar spine model were: 

• Upload STL lumbar spine model in 3Dbuilder software.  
• Use the split tool in 3Dbuilder to remove the T12 vertebra from the model. 

• Use the split tool to remove the L1 vertebra from the model. 
• Use the split tool to further remove the vertebral body from the L1 vertebra by slicing at the 

pedicles (Figure 4). 
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• Reposition the L1 vertebra minus the vertebral body back into the original L1 position in the 
lumbar spine model. 

• Reposition the T12 vertebra back into the original position in the lumbar spine model. 
• Use the merge tool in 3Dbuilder to create and save a modified lumbar spine model. 

• Save the L1 vertebral body model. 

The steps in make the holes for the magnets into the pedicles and the vertebral bodies were: 

1 Upload vertebral body/arch into 3Dbuilder. 
2 Add one cylinder body into the workspace. 
3 Select the cylinder, and with the Lock Aspect Ratio turned to off (the lock icon to unlocked), 

enter in [0.1,0.2,0.2] inches for the (x,y,z) values respectively (these dimensions are ideal for 
0.1875 diameter (inches) 0.125 (inches) thick magnet. 

4 Rotate the newly-resized cylinder so that one of the flat faces is flush with the flat face of the 
vertebral body/arch. 

5 Copy and paste a single copy of the cylinder. 
6 Position both cylinders at the desired location on the vertebral body’s/arch’s face.  
7 Select both cylinders and “push” them into the vertebral body/arch, only leaving a tiny portion of 

the cylinders visible from the body’s/arch’s surface. 
8 With just these cylinders select, navigate to the “Edit” tab and select subtract. 
9 Export the new model as a STL file under a unique name.  

Figure 5 is the 3D printed model of the lumbar spine after the removal of the L1 vertebral body.  The 
segmented vertebral body of L1 is also in Figure 5.  The model included two cavities for placing the 
magnets in the pedicles.  3Dbuilder software was used to add two cavities in the short remaining 
pedicles in the previously removed L1 vertebral body.  The L1 vertebral body can then be readily 
attached to and removed from the lumbar spine model.  

 
Figure 5.  3Dbuilder printed model of lumbar spine with cavities for magnets. 
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7 DESIGN AND FABRICATION OF INTERVERTEBRAL DISCS 
The steps in designing the intervertebral discs were: 

1 Sketch a 1:1 outline of intervertebral disc. 
2 Complete a symmetrical extrusion on the sketch to a thickness of 0.25 inches. 
3 Go back to the original sketch and do a 0.1 inch offset inward to create a smaller version of the 

original sketch. 
4 Utilize a CAD software to project the new offset sketch onto one of the generated body’s faces 
5 Cut into the body with that new sketch by about 0.05 inches, followed by rounds to smooth the 

transition between the new cut and the rest of the body. 
6 Ensure that all workspace planes are visible and then mirror the cutout and its rounds across 

the plane separating both faces of the intervertebral disc. 
7 Export the model as an STL file. 

A Prusa-i3 MK3S 3D printer was used print the discs using a TPU (thermoplastic polyurethane) 
flexible filament.  Figure 6 contains several 3D printed models of the intervertebral discs. 

 
Figure 6.  Intervertebral discs. 

8 DESIGN AND FABRICATION OF SPINAL CORD AND SPINAL NERVES 
As previously stated the spinal cord is a column of nerve tissue that runs from the base of the skull 
down the center of the back. Emerging from the spinal cord between the vertebrae are thirty-one pairs 
of spinal nerves (Figure 1): eight cervical, twelve thoracic, five lumbar, five sacral and one coccygeal.  
Each nerve emerges in two short branches (roots): 1) motor roots and 2) sensory roots.   

Rather than designing and fabricating the spinal cord and spinal nerves silicone rubber cord (O-ring 
cord) was purchased.  The O-ring cord, 10mm in diameter, was inserted into the spinal cavity to 
simulate the spinal cord and ran the full length of the lumbar spine model.  Emerging from the spinal 
cord between the vertebrae were pairs of spinal nerves.  Smaller, silicone rubber O-ring cords, 5mm in 
diameter and approximately 7cm in length, were glued to the spinal cord with a special commercial 
silicone rubber adhesive.  
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Figure 7.  Typical bonding of the silicone rubber cord. 

9 3D PRINTED MODELS OF COMPRESSION FRACTURE AND KYPHOPLASTY 
Figure 8 is the 3D printed model showing the compression fracture at L1.  The model was printed from 
a MRI (magnetic resonance imaging) of a 78 year old female who had suffered a “Central 
compression deformity of the vertebral body with approximately 75% vertebral height loss.”  Figure 9 is 
the 3D printed model showing the kyphoplasty repair at L1. 

 
Figure 8. 3D printed model of compression fracture at L1. 
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Figure 9. 3D printed model of kyphoplasty at L1. 

The L1 vertebral bodies were segmented at the pedicles (Figure 4) following the previously presented 
procedure.  However, since the 3D printed models were made from MRI images the spatial resolution 
was poor beyond the vertebral bodies. As shown in Figures 8 and 9 the complete vertebrae were not 
printed because of the spatial resolution.  Therefore, an estimate had to be made of the location of the 
pedicles to align the magnets.   

The L1 vertebral bodies with the compression fracture and the kyphoplasty were from a different 
patient than the 3D printed model in Figure 5.  Therefore the L1 vertebral bodies had to be scaled to 
match the healthy L1.  3Dbuilder software was used to scale the L1s.  

Figure 10 is the 3D printed model with the inserted compression fractured L1 vertebra.  Figure 11 is 
the 3D printed model with the inserted kyphoplasty repaired L1 vertebra.  Figure 12 is the three 
interchangeable L1 vertebrae.   Figure 13 is the 3D printed model with L1 removed. 

 
Figure 10.  3D printed model with interchangeable compression fracture L1. 
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Figure 11.  3D printed model with interchangeable kyphoplasty L1. 

 
Figure 12.  Three interchangeable L1s. 

 
Figure 13.  3D printed model with L1 removed. 
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10 USE OF MODEL IN SIMULATION BASED LEARNING EXPERIENCES 
Simulation based learning experiences (SBLEs) are an array of structured activities that represent 
actual or potential situations in education and practice. These activities allow participants to develop or 
enhance their knowledge, skills, and attitudes, or to analyze and respond to realistic situations in a 
simulated environment [11].  SBLEs occur in a simulation laboratory where nursing students come for 
a given amount of time to engage in activities specifically designed around a set of learning objectives.  
These activities are developed into simulation cases with realistic patient scenarios.  A simulation 
scenario contains the learning objectives, performance measures, patient’s (could be a manikin or 
actor) clinical information (background, current condition, medications and other relevant information), 
actor scripts as needed, timeline for the unfolding of the scenario, cues needed by the facilitator to 
progress the learner’s actions and other essential information to ensure that the simulation based 
learning experience is robust, immersive and successful.   

The College of Nursing at the University of Alabama in Huntsville has developed over one hundred 
SBLE training scenarios [12].  Each simulated clinical experience is documented in detail and placed 
in a three-ring binder with specific objectives, a detailed set up sheet and pictures for standardized 
repetition with multiple clinical groups. The 3D printed models of the lumbar spine segment are 
currently being integrated into several of the SBLE training scenarios.   

11 CONCLUSIONS 
3D printing with its low cost and ability to produce a variety of shapes is an ideal method for the design 
and fabrication of healthcare education models. The combination of visual and tactile feedback is a 
valuable learning tool.  3D printed models can provide procedural competency which is typically 
gained through repeated exposure. 

In summary the following conclusions are made: 

• Correct sizing the 3D printed models of the L1 vertebrae from the compression fracture and 
kyphoplasty 3D models with the vertebrae in the lumbar spine segment model was a challenge 
and required several iterations. 

• 3Dbuilder software was used to create the holes for inserting the magnets into the L1 vertebral 
bodies and the pedicles. 

• Installation of magnets made the insertion of the L1 vertebrae and pedicles easy. 
• Silicone rubber O-ring cord provided an excellent representation of the spinal cord and spinal 

nerves.   

• After trying a number of options an adhesive made specifically for bonding silicone rubber was 
located and used for connecting the spinal nerves to the spinal cord. 

• TPU (thermoplastic polyurethane) flexible filament for the intervertebral discs provided enough 
flexibility to slide the discs between the vertebrae.  The discs were slightly over sized to assure 
a snug fit and to provide an overhang. 

At the initiation of this project there was interest in adding several ligaments to the 3D printed model.  
One attempt included making a flexible and stretchable anterior longitudinal ligament, several 
millimeters in thickness, using Dragon Skin Pro-FX from Smooth-on.  The ligament was successfully 
stretched over the vertebral bodies; however, the ligament could not be firmly fastened.  Also, Silly 
Putty was applied between the vertebral processes (Figure 3) to simulate the interspinuous ligament 
and supraspinuous ligament.   The Silly Putty adhered to the 3D printed model; however, it did not 
have the appropriate appearance.  This is an area for further research. 
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EDUCATIONAL ROLE OF THE CHILDREN'S ILLUSTRATED BOOK 
THROUGH THE CHILD'S VIEW: RESULTS OF A STUDY 

K. Mincheva 
University of Library Studies and Information Technologies (ULSIT) (BULGARIA) 

Abstract 
The topic of visual communication in education and the application of visual aids in the education of 
students from different courses of study continue to be very relevant. In Bulgaria, especially for primary 
school pupils, the illustrative element is increasingly used in foreign language teaching. Images 
accompany literary texts and help their perception and are used to provoke creative thinking and writing 
in children. The illustrations in the textbooks and books on natural and social sciences clearly present 
and inform about natural, cultural and other objects from the real world. In mathematics, it has an 
important role to play in helping to learn numbers and solve problems.  

The illustrated books accompany the everyday life of adolescents outside the school process. Even 
before they learn to read, children love to look at illustrations in children's books and when adults read 
to them they actively participate in the process of reading and listening. The children study the 
illustrations in the book, and thus get to know the characters, the environment in which the action takes 
place, and at the same time watch the connection with the text. The responsibility of book illustrators 
and publishers is great. Sometimes the child may be disappointed with the illustrations and do not want 
to read a book because of them. On the other hand, parents and adults who bring up, communicate and 
educate the child need to select the illustrated books according to age, to assess whether the literary 
texts are appropriate and to be able to assess the artistic merits of the book. Illustrations in fairy tale 
books are not always suitable for the little ones. Adults very often buy and give their children books with 
illustrations from their childhood, but will a modern child appreciate them as an adult when he was a 
child. There are no unambiguous answers to these questions, because every child perceives the world 
differently. From an early age, the character, preferences, tastes, and rates of perception are formed, 
which in each of them are individual, although sometimes similar, as it is with adults.  

In the present text the results of a study conducted on children in primary school from schools in Bulgaria 
are presented and analyzed. The survey presents children's views on the illustrated books. It addresses 
issues such as: whether illustrations help them in reading and perceiving texts, what are their aesthetic 
preferences for illustrations, do they stimulate their creative processes for writing and drawing, etc. Apart 
from the point of view of each child who has participated in the study, the results take into account the 
greater similarities and differences in the answers to some of the questions, which may outline certain 
trends in some directions, and others, determine a purely individual approach to perception and 
evaluation of the illustrations. The results would be useful to guide adults in the way the modern child 
perceives and relates to the illustrated book.  

Keywords: Illustrated book, children's book, primary education, research. 

1 INTRODUCTION  
Children's illustrated books about an important part of children's growth. Even in preschool, they are 
present in the daily lives of adolescents and then in the learning process in the initial stage of education, 
educational and fiction is also richly shaped with illustrations. Even before they learn to read, children 
love to look at the pictures in children's books and when their adults read, they actively participate in the 
process of reading - listening. 

The children study the illustrations in the book, and thus get to know the characters, the environment in 
which the action takes place, and at the same time watch the connection with the text. The openness of 
illustrators and publishers is great. Sometimes the child may be disappointed with the illustrations and 
not want to read a book because of them. On the other hand, parents and adults who raise, communicate 
and educate the child need to select the illustrated books according to age, to assess whether the literary 
texts are appropriate and to be able to assess the artistic merits of the book. Illustrations in fairy tale 
books are not always suitable for the little ones. 
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There are no clear answers to questions about which books are made by adults that adults think are 
appropriate for children, because each child perceives the world differently. From an early age the 
character, preferences, tastes, rates of perception are formed, which in each of them are individual, 
although sometimes similar, as in adults. 

2 METHODOLOGY 
The following text presents and summarizes the results of a study on "Illustrations in children's books", 
conducted on children in primary school from school in Bulgaria. The results present the children's 
opinion and attitude towards the illustrated books. Apart from the point of view of each child who 
participated in the study, the greater similarities and differences in the answers to some of the questions 
were taken into account, from which certain trends can be outlined in some directions and others to 
determine a purely individual approach the illustrations. 

3 THE RELATIONSHIP BETWEEN THEORETICAL DEVELOPMENTS OF THE 
ACTIVE NATURE IN LEARNING AND THE ILLUSTRATIVE MATERIAL IN 
THE STUDY LITERATURE 

Before presenting the results of the study, I will refer to some theoretical developments in the field of 
child development, which rely on the active nature of learning. As part of this is the use of visual materials 
that give a better idea of the content of the text, enrich knowledge and develop the imagination. The 
originator of these ideas is the great Czech thinker of the 17th century Jan Amos Comenius, known to 
the scientific community mostly as a pedagogue - one of the founders of the science of education, author 
of "Great Didactics", the first illustrated textbook called "The sensory world in pictures", "General Council 
for the Correction of Human Rights" [1].  

Comenius pays special attention to the principle of clarity, which corresponds to his modern notion that 
forced memorization should be avoided and that in order to assimilate everything easily, the senses 
need to be engaged. This requirement applies to teaching in all subjects. Either natural objects or 
pictorial images must be used everywhere. The main functions of visualization are for children to acquire 
knowledge of reality, to learn to act with things, and this to lead to correct speech. Related to this 
principle is the principle of lasting mastery of knowledge. Real education cannot be superficial, but must 
be based on lasting knowledge. The student must penetrate to the roots of things and learn their true 
meaning and use [2]. 

At the very beginning of the twentieth century, the constructivist theory (Jean Piaget, Maria Montessori, 
Leo Vygotsky) of knowledge, learning and thinking appeared, which became the basis of modern 
approaches in education. The generalizing postulate of its ancestor Jean Piaget is about the active 
nature of learning: "knowledge is actively assimilated by the learner, not passively perceived from the 
outside." 

Children learn in the context of the taught idea and connect it with their already established 
understandings of the world, include new information in their already acquired knowledge. Constructivist 
ethics requires dialogue - without it, learning is impossible. Constructivism finds its basis in cognitive 
theory and assumes that learners construct their own knowledge based on their experience and 
interaction with their surroundings - as opposed to behaviorism, which focuses on the intellect, the realm 
of goals, the levels of knowledge. and their consolidation (by repetition). The understandings embedded 
in the constructivist theory underlie modern education in Europe, America, Canada, Australia [3]. 

Maria Montessori offers a method of preparing the free person for responsibility for his own life and 
destiny. She advises not to teach children, but to preserve the child's natural motivation to learn about 
the world around him and to maintain his desire to be an independent and responsible student for the 
rest of his life. The basic idea in Maria Montessori's didactics is the idea of spontaneous and indirect 
learning. The child learns easily without actually noticing that he is learning. Teachers who teach 
Montessori methods believe that children are curious and able to learn about the world around them 
and human culture through independent activity, and that they strive for independence and 
responsibility. One of Montessori's most revolutionary discoveries is that the skill of writing is acquired 
earlier, before the skill of reading, and it is in this sequence that it is necessary to encourage the child 
who is learning [4]. Before writing, however, is drawing, but it is more accurate to say that in children the 
ability to draw and write appear almost simultaneously, because at an early age in children's drawings 
appear letters, words, numbers, and with the images themselves of people and objects, the child 
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describes his vision of the world around him - family, kindergarten, etc., refracted through his individual 
understanding, feelings and emotions he experiences. 

One of the constructivists – Lev Vygotsky, created the theory of development through play in 1920. 
Today, many kindergartens and schools around the world apply his ideas with impressive success. The 
method includes role-playing games in a group, one of the main goals of which is to teach the child the 
ability to self-control, to focus, to "work" with concentration. According to Vygotsky, when a child plays, 
he "rises above himself" and therefore does and can do things that, if you make him do it directly, he 
will not be able to. Examining the development of the child's imagination and creativity in literary writing, 
fine and theatrical art, based on research and other authors, Vygotsky came to the conclusion that 
learning in children is achieved through play, when he is calm, deals with topics. and problems that 
directly excite him and he takes part in inventing ideas, looking for ways and making decisions to 
implement them independently and most of all he has fun and is interested in the process itself. 

The end result is not so important once the child has had fun, but at the same time has only reached a 
certain knowledge and skill and has developed his individual approach. Of course, the figure of the 
teacher is important, who provides this environment and encourages children to actively participate in 
creative play [5]. Based on the views of L. Vygotsky, we can reveal the socio-psychological aspects and 
methods for studying the process of perception of art by children and its educational impact in terms of: 
the hierarchy of arts in preschool, dominant arts, characteristics of communication. occasion and with 
works of art, activity of perception, age and social parameters of artistic perception and aesthetic 
perception [6]. On the other hand, the ideas and opportunities that Gianni Rodari leaves for application 
in the upbringing and education of children are not yet fully used resource. J. Rodari is one of the 
unforgettable artists of the last century, who left a mark in the culture and tradition of children's books. 
His works are characterized by the courage and spirit of a new perception of the children's world and 
the opportunity for children to be artists themselves, to discover and change the world, to dream [7]. 

In order to refer to the importance and role of children's illustrated books and their connection with the 
theories of active education and training, I will refer to the opinion of R. Dalkalacheva about the author's 
books, which applies to a large extent to other illustrated children's editions, which have a socio-cultural 
and educational role ... "most importantly, in these publications as a permanently open option there is 
the opportunity to join the third reality - the imagination of the child-reader, who is here a full co-author, 
not just a consumer." [8]. Against the background of the mentioned theories, which have proven their 
effectiveness in practice over time, this special communication "author, illustrator - book-reader" could 
be used to help the intellectual growth and education of adolescents, and as can be seen from modern 
examples, the illustrated children's book in some cases is a bridge between the child and the adult – 
parent, teacher or educator. 

4 OUTCOMES OF A STUDY ON THE TOPIC "ILLUSTRATIONS IN CHILDREN'S 
BOOKS" 

The survey was conducted in the period of time between January and March 2020. It includes primary 
school pupils in five second-grade classes, and five third-grade classes at schools in Sofia and a few 
other Bulgarian cities. The total number of children included in the study is 250, aged between 7 and 
10. Although the reach and influence of the illustrated book begins at an earlier age, the children included 
in the study have the ability to read and write on their own in order to be able to answer the questions 
as independently as possible. The study has been conducted during Bulgarian language and literature 
lessons at school. Children at the age of 7 are 9%, at 8 - 36%, at 9 - 46% and at 10 - 9%, of which 48% 
are boys and 52% are girls. 

To the question: Do you like children's picture books? 93% answered yes and only 7% said no. This 
dominant positive result is indicative of adolescents' attitudes towards children's books. 

Most modern children would not be able to imagine everyday communication and games without 
technology. In connection with this, e-learning products are being developed, which have been 
implemented in the learning process for several years [9]. Nevertheless, printed illustrated books and 
textbooks with their artistic design and direct contact are still the dominant means of early childhood 
education and upbringing. 

To the question: “Do you have children's books at home?” the response rate is as follows: 

- Yes, a lot – 74% 
- I have a little – 18% 
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- No, I don't – 8% 

The answers could not give a real idea of what the children understand by much and little, rather it could 
be interpreted as sufficient and insufficient, but even this would not be entirely accurate. Although a 
small percentage of the surveyed children answered that they do not have children's books at home, 
but with the comparison they all answered the first question that they like children's books, and the 7 
percent answered that they do not like them, indicated that they have many children's books at home. 

To the question: Which illustrations do you like more? 

- Colored – 46% 
- Black and white – 11% 
- Both types – 43% 

From this percentage, it could be said that the color and black-and-white illustrations are very much 
liked, as long as the children like them, but the color ones are more preferred. 

To the question: What illustrations do you prefer? 

- Cheerful (comic) ones – 27% 
- Beautiful ones – 38% 
- Sweet ones – 11% 
- Scary ones – 24% 

Here it can be said that the illustrations defined as "beautiful" dominate, and the rest are in close 
proportion. Comparing the answers of boys and girls - with approximately equal numbers answered 
"sweet" and "scary", with more boys answered "cheerful" (comic) and more girls - "beautiful". 

To the question: Do you like books with illustrations that are drawn by children? 

- Yes – 64% 
- No – 8% 
- I have not seen such – 28 % 

The answers to this question can be interpreted that children like children's drawings and would like to 
have more books with them, given the fact that they are very rare on the Bulgarian book market. 

To the question: Are there any children's books that you don't like because of the illustrations? 

- Yes, there are – 32% 
- No, there are not – 68% 

Interestingly, the ratio of answers about 1/3 of the children were critical and gave a positive answer, and 
for the other 2/3 it can be interpreted that they did not come across such publications or are more open 
to perceive the various illustrative artistic techniques and ideas in books. 

To the question: Do illustrations help you better understand the story? 

- Yes, a lot – 60% 
- Sometimes, but not always – 31% 
- No, I understand it when I read it – 9% 

To the question: Do you like to tell the story while looking at the pictures in the book? 

- Yes – 76% 
- No – 11% 
- I make up my own story based on the pictures – 13% 

To the question: Do you like to draw pictures based on your favorite fairy tales? 

- Yes – 92% 
- No – 8% 
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To the question: Do you strive for your drawing to look like the drawings in the book? 
- Yes – 91% 
- No – 9% 

As a summary of the results, it is clear that the children answered most of the last questions 
unequivocally and it can be determined that the attitude towards children's books is positive. The 
illustrations help them to understand the text, to retell it or to be creative by composing their own stories 
based on the pictures. They like to draw on their favorite fairy tales, and most of them imitate the 
illustrations in the books, which helps them develop an aesthetic sense. This suggests that children 
have respect for the artists' professional illustrations and are eager to learn from them 

5 CONCLUSIONS 
Prolonged periods of isolation and lack of social contacts shift the focus of daily activities. Many people 
remain socially isolated for long periods of time, having to change their daily activities and look for 
alternative channels of communication. The social distancing and isolation associated with COVID19 
measures have a negative impact on the mental health and well-being of people around the world. As a 
result of social and economic losses, the loss of personal social communication, loss of income and loss 
of routine in everyday life have lead to psychological and emotional "losses" [10].  A number of modern 
scientific studies focus on the therapeutic effect of books [11]. In our time, during a pandemic, there are 
long periods of limitations in children's direct communication and natural play. Stopping children from 
kindergarten and school has necessitated the search for a number of ways to address the lack of live 
contact with peers, teachers and educators. The attitude of the children to the illustrated book, which is 
evident from their answers, suggests that it can be used even more intensively, not only with an educational 
role, but also to influence them to lift their spirits and deal with a number of problems in difficult situation. 
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REDESIGNING LEARNING ACTIVITIES IN TIMES OF CRISIS: THE
SUBJECT OF PLANTS IN GARDENING AND LANDSCAPE COURSE

AS CASE STUDY

C. Varela-Martínez, R. Casas Flores, M.T. Gómez-Villarino

Universidad Politécnica de Madrid (SPAIN)

Abstract

The "Plants in Gardening and Landscape Architecture" class subject’s main objective is to apprehend
the attractive use of decorative plant species in parks, gardens and other green spaces. This is achieved
through physical approach and sense activation (sight, touch, sound, smell and taste). For this reason,
site visits are a fundamental task, as it provides the students of the Degree in Agricultural Engineering at
the Polytechnic University of Madrid with active contemplation and familiarity construction.

During quarantine and the isolation experienced in the 2019-2020 academic year, learning and
evaluation activities were attuned to an “online” digital remote education, halting these visits by force.
When this particular academic year came to an end, the Spanish universities’ deans, announcing
through Conference of Rectors of Spanish Universities (CRUE), supported the idea of returning to
campus classes for the 2020-2021 academic year, ensuring classrooms’ healthy protocols and following
authorities’ instructions.

In this article the original and emergency learning activities designed for the 2019-2020 academic year
are examined. The investigation deepened in the sudden adaptation from face-to-face method to remote
means during confinement. This way, possible contingencies that could befall during the new course
were formulated. The newly designed activities for the 2020-2021 academic year were the result of the
study.

Regarding the new activities, the objective was to create flexible and adaptable tools both in space
(face-to-face and remote) and time (synchronous and asynchronous). Their aim is to guarantee the
fulfilment of the capabilities provided for in the subject, teacher’s and student’s well-being, and its
different practices in face-to-face contexts during the on-going COVID-19 pandemic. Digital technologies
and resources were introduced, as well as flipped learning practices, game-based learning, and
collaborative and team learning. Simple lectures were combined with the “question technique”. 

Two students who were part of the class during the 2019-2020 academic year contributed with their own
experience during confinement and collaborated in building these new activities, through an internship
agreement, in return reinforcing their knowledge on the subject. 

This document contributes to the collection of experiences for the improvement of university teaching
and student learning in a hybrid spatial and temporal environment.

Keywords: COVID-19, education, agricultural engineer, gardening, landscape architecture, face-to-face
learning, remote learning, digital technology.
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THE EXPLORATORY TRANSFORMATION FROM TRADITIONAL FLT 
TO ONLINE TEACHING MODE UNDER THE EPIDEMIC COVID-19 IN 

CHINA 

S. Wang, Y.J. Li, J. Gao, Y. Du 
Peoples' Friendship University of Russia (RUDN University) (RUSSIAN FEDERATION) 

Abstract 
The Covid-19 pandemic has led to the closing of educational institutions, and teachers and students 
have had to switch to online learning. How to ensure that education is not affected during the epidemic 
is a great challenge in preventing and controlling the epidemic.  To ensure that hundreds of millions of 
students "stop study," China has started a comprehensive and large-scale online teaching. Unlike other 
subjects, foreign language teaching aims to train students' verbal communication skills and emphasize 
language environment teaching. How to learn a foreign language through an online classroom without 
face-to-face communication? It represents an unprecedented challenge for both educators and 
students. 

Due to the spread of Covid-19, digital education stood out for its favorableness. In the digital age, online 
foreign language teaching platforms in China are constantly improving. All online learning forms are 
continually pouring in, making numerous outstanding educational resources available for ordinary 
people. One must recognize that digital learning changes how information is shared and gradually 
changes the way of spread knowledge. The digital age has built a new learning model that has brought 
many changes in teaching methods and how learners receive an education. In addition to changes in 
the teaching regime, the teacher's traditional role is changing, which suggests his/her new assignments.  
After Chinese teachers, after continuous search research, conducted "online training" and "online 
reskilling" in an orderly manner, combined with local factual circumstances, are gradually looking for a 
high-quality online learning model suitable for students. Based on the actual local situation, the article's 
authors explored a high-quality online learning model ideal for students, accumulated online learning 
experience, and conducted research and practice to take advantage of online learning after the 
coronavirus. 

Therefore, what are the characteristics of "online foreign language teaching" in China during the Covid-
19 pandemic? What kind of difficulties are foreign language teachers and students face in online 
learning? What are the advantages and disadvantages of "online learning" in foreign language classes 
compared to "traditional"? Based on the above questions, the article gives analyses the online 
classroom of Chinese foreign language teaching highlights the digital learning resources types used in 
the educational process describes the psychological change of teachers and students in the process of 
transition from an offline class to online learning, and the impact of this change on foreign language 
learning proposes the method of foreign language teacher professional transformation in training. 

Through these resources and elaboration, the authors try to explore and present a better model of 
learning foreign languages in the online- classroom and contribute to the development of online 
education in China. 

Keywords: COVID-19, China, FLT (foreign language teaching), online teaching, digital learning 
resources, teacher professional transformation. 

1 INTRODUCTION 
As a result of the novel coronavirus, schools were forced to suspend classes, and educational institutes 
were forced to go from traditional classroom teaching to online teaching [1]. Digital teaching platforms 
and digital resources began to play a key role in students’ lives. Official WeChat accounts provided a 
guarantee that students could progress as normal in online classrooms. They were supported by AI, big 
data, cloud computing and other related technologies. These accounts supplied information on a number 
of educational resources and websites, apps, and online teaching platforms (including Ali Dingding, the 
online classroom, Tencent Conference, Baidu Cloud, and the Zhi Academy). They also supplied 
information on live, interactive media platforms (including Douyin, Kuaishou, and Bilibili). Language-
based teaching and specifically foreign language teaching can be very demanding in a classroom 
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environment. Language teaching is regarded as a complex system that is multi-faceted, multi-level, 
multi-disciplinary and multi-dimensional (Kumavadivelu, 1994, 2003). It requires that teachers draw on 
their own personal education and sensitively interpret the classroom environment, i.e. the social, 
political, economic, cultural, and institutional environment in which he is in, to make informed choices. 
A complex social and cultural environment makes teaching a complex profession and means that a 
teacher’s professional practices can be equally complex (Hargreaves & Goodson, 1996). Because 
language teaching is so particular, there have been huge challenges for foreign language teachers, 
especially adapting to new "online" foreign language classrooms. Teachers and students have 
experienced problems due to the new teaching method. There have been various difficulties and 
challenges as a result of foreign language classrooms going online as a result of the novel coronavirus 
epidemic. Therefore, it is important to explore how the online classroom has evolved. The aim of the 
research in this article is to be helpful in the future in China. The teaching development model in this 
paper comes from reference [2]. 

2 METHODOLOGY 
This article assesses the literary reading and comparative analysis methods applied during the novel 
coronavirus epidemic, and uses them to analyse how foreign language classrooms have transformed 
by moving online. After reading and retrieving a large number of documents, the author has compared 
and analysed the advantages and disadvantages of traditional classrooms before the epidemic, and the 
advantages and disadvantages of online classrooms during the epidemic. The findings have been 
presented in the table below. 

Table 1. Analysis of the advantages and disadvantages of traditional classroom teaching 
 and online teaching during the epidemic. 

 Advantages  Disadvantages 

Tr
ad

iti
on

al
 c

la
ss

es
 

The classroom learning atmosphere is better, and students are 
not as easily distracted. Teachers can organize, manage and 
control various teaching activities, and students have a sense 
of purpose. 

In a large classroom, a teacher cannot cater for 
the learning needs of every student, and cannot 
respond as well to students’ individual aptitude. 

Feels humane; students can ask and answer questions, and 
this helps them to establish a correct outlook on life and values. 
They can learn to have faith in each other and persistence, and 
this helps them realize the value of teaching and education. 

A single teaching method can mean the teaching 
process is boring; i.e. if teaching resources are 
presented as a single presentation. 

In a classroom environment, students are able to interact, and 
communicate with each other on an emotional level. Teachers 
can give timely feedback on inter-class activities, and this helps 
students and teachers maintain and cultivate bonds. 

Classroom teaching is not conducive to 
broadening their horizons and knowledge, and it 
is not conducive to cultivating students’ initiative 
and creativity. Students are unable to record 
content, and therefore cannot review what they 
have learnt after class 

O
nl

in
e 

cl
as

se
s 

Provides convenience and has meant that school activities 
have not been interrupted as a result of the epidemic. Has 
reduced the possibility of teachers and students being infected 
with the novel coronavirus. 

Students are somewhat restricted when studying 
foreign languages in an online environment. Their 
network speed and technical equipment can have 
a direct impact on their studies. 

Online classrooms have helped create a new environment in 
which students can study English and there is a new space for 
teacher-student exchanges. 

The self-discipline of students can have an impact 
on the classroom; teachers have less control over 
their students, and they are unable to monitor the 
behavior of their students as effectively. 

Foreign language teachers can share high-quality, digital 
education resources with their students. In a post-epidemic 
era, they can help transform a new model of digital and 
intelligent foreign language teaching. 

Students are not very motivated when they 
studying in a comfortable environment; staying at 
home for a long time can impact their mental 
health. 

Teaching content can be presented to students in a variety of 
self-study spaces; this helps cultivate innovative thinking and 
there are no limitations on time or space 

If a student is poor, their surrounding environment 
will affect their studies. 

Students and teachers save time, distance and money by not 
commuting. The cost of learning is also reduced. Teachers can 
record and broadcast their classes, so students can review 
content again if they have not fully mastered things.  

Teachers and students have no systematic online 
teaching and/or online classroom experience. 
Problems can therefore affect the teaching 
process. 
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To summarize, since the onset of the epidemic, the online classroom has become a new learning 
environment for many students, and foreign language courses have entered the eyes of students as 
online courses. Students can master classroom initiatives, participate in course interactions at any time, 
and better "place themselves" in the classroom. Students have become the main participant in their 
classroom environment, and this means they are more motivated and more interested in learning. Offline 
foreign language courses are "big classrooms" where students are often unable to express their ideas 
or speak up due to a large number of classmates. Teacher-student interaction is less effective in this 
environment. A number of online teaching platforms, however, have designed more scientific, effective, 
convenient and efficient interactive modes. Students can choose from a number of interactive methods 
when they are participating in the classroom; they can communicate by voice, or use brainstorm 
methods etc. The learning needs of a contemporary college student need to fit within an "Internet + 
education” framework. Online teaching may have increased the actual physical distance between 
teachers and students, but the interactive methods within online teaching have reached the level of 
"face-to-face" or even "one-on-one" teaching. New spaces have emerged for teacher-student 
communication and effective interactions between teachers and students have made foreign language 
classrooms come alive. Online teaching has become a new way of educating and it has injected fresh 
vitality into the foreign language classroom. It has changed the original interactions of the classroom, 
but also the methods of after-school learning and examinations. Examinations, corrections, homework, 
etc. are all now done online, and this has improved the efficiency of courses. It has made students more 
enthusiastic about learning and more efficient, and it has also helped teachers become more efficient 
and gain a new sense of the classroom dynamics. 

Following our comparative analysis, we found a few inevitable shortcomings in online teaching: 

1 There are extremely high technical requirements to ensure that teaching online is done 
sufficiently. If a teacher’s or student’s mobile phone/computer is not configured well, or they have 
insufficient bandwidth, online teaching cannot be carried out with proficiency. If the teacher’s or 
student’s network speed is unstable, the screen will freeze, and the sound will not synchronize 
with the picture. Foreign language teaching requires timely interactions. As students can be slow 
to answer questions, this can also have an impact on the classroom environment. 

2 It is difficult for teachers to discipline students via a screen. This is an objective problem. Children 
that are supervised by their parents are generally okay. However, children without parental 
supervision can be disruptive. It can be difficult for them to focus and they can be easily distracted 
while they are learning English; this can have an impact on their learning. Teachers sometimes 
can't spot students' problems face-to-face. If a student’s interest in online learning diminishes, 
they may demonstrate a range of behaviors that are not conducive to classroom teaching. When 
that happens, they will feel as though neither the online environment nor their teacher can help 
them. A teacher's ability to manage and discipline students during an online course is still a 
bottleneck problem that needs urgently solving. 

3 Due to time constraints, few students can interact with their teacher. A teacher may at times fail 
to grasp students’ understanding, in order to stay to schedule; however, if the speed of the class 
is not well-controlled, students may struggle to keep up with the schedule. 

3 RESULTS   

3.1 Changes foreign language teachers should make while teaching online 
during an epidemic 

Teachers are indispensable, and in an online environment where there are computer networks and 
communications technologies, the role of the teacher has changed. Teachers have gone from being 
traditional knowledge transmitters, to helpers, promoters or influencers [3]. Therefore, the author 
believes that foreign language teachers should make the following changes, as online instructors: 

3.1.1 They should possess a new level of literacy  
Online teaching requires extensive usage of modern equipment, and teaching staff should fully master 
the skills required to carry out multimedia courses, projections, recordings, and live broadcasts. In a 
digital environment, a language teacher should pay special attention to students’ spoken language, and 
the online platform should be a domain for students to learn language communication and interaction 
skills. Therefore, foreign language teachers should have the following capabilities: educational design 
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skills, relevant work experience with computers, multimedia software skills, experience with online 
distance learning, good oral communication and interaction skills, information acquisition skills, good 
presentation skills and high organizational skills. 

3.1.2 New concepts for foreign language teachers 
Educational informatization has meant that teachers have had to change their teaching activities in a 
timely manner. They have had to actively promote new educational concepts to parents, students, and 
society as a whole. In an era of educational informationization, education has become based on 
multimedia and network technologies. Online teaching differs significantly from traditional teaching 
methods; it is more sensitive to the auditory and visual stimulation of students [4]. The content and 
speed of lessons should be more controlled, and the material used in presentations should be designed 
in advance. Teachers can only take steps to better apply themselves when they understand the concept 
of informatization. 

3.1.3 Changes to the foreign language teaching role  
Traditionally, it was the role of a teacher to deliver professional knowledge to their students on a certain 
subject. When teaching online, teachers need to convey information via a course and display their 
information and knowledge. Teachers have gone from being transmitters of knowledge to people who 
guide, plan, organize and coordinate students' learning activities. Faced with changes to their methods 
of teaching, if students are not supervised properly, they will become less enthusiastic and efficient in 
their studies. Students with poor self-discipline will become inattentive in class. In the event of this, 
teachers need to improve and strengthen their methods of teaching. They need to combine advanced 
information technology with their own guidance, stimulate students' enthusiasm for learning, help 
students learn autonomously, enhance their dialectical thinking, and make research-based learning 
possible [5]. 

3.1.4 Foreign language teachers need to show more empathy while teaching online 
Teachers will always play a leading role with foreign language training. A competent foreign language 
teacher will have strong foreign language skills, but they will also have good personal qualities. This is 
as necessary as educating students and ensuring teaching results. Teachers should empathize with 
their students; motivate them to pursue foreign languages throughout their life and show perseverance 
and patience in the pursuit of goals. They should have an enthusiastic and lively personality, be 
organized and practical, and be able to demonstrate comprehensive abilities with their teaching, i.e. be 
expressive, and have the ability to observe and organize their students. Currently, many factors are 
affecting the mental health of teachers, factors related to their social environment and profession. The 
transformation of the classroom into a digital sphere has made it more difficult for some foreign language 
teachers to teach. Teachers are required to have strong teaching abilities, but also the ability to perform 
online. 

3.2 Suggestions based on research on how to increase the quality of online 
teaching in the foreign language classroom 

As well as exploring and analyzing how the role of teachers has transformed, and comparing the 
advantages and disadvantages of online and offline teaching – identifying the various problems that 
have appeared in the former - this author would like to put forward three suggestions for ways that the 
quality of online teaching could be improved in foreign language classrooms. 

3.2.1 By combining online and offline, the classroom can "guarantee quality and quantity" 
Teachers adjust teaching methods according to their own personal experiences and students’ learning 
conditions. They carefully design material ahead of class, during class, and after class to maximize 
students’ subjective initiative, and make studying attractive. They are constantly improving their teaching 
abilities, and nowadays, they must ensure that they have a good online reception before class, to avoid 
incidents like being disconnected. They need to interact much more via text than they would in a physical 
classroom. They also need to be aware that students can express their opinions via interactive platforms 
at the same time and at any time. The Wisdom Tree platform can assess students' classroom 
performance in real time; its "class report" function arranges tasks ahead of a lesson, and enables 
students to interact online and offline to efficiently gain a grasp of what is required of them during class 
time. Students can learn by watching videos and they can submit practical assignments ahead of time. 
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Even though there are time limits for completing final exams, students are reminded to complete 
homework online and to answer their final questions on time. Students are discouraged from missing 
deadlines due to personal reasons. However, teachers can also answer students’ questions on platform 
usage, homework submission, and final exams, so that they can complete their online courses on time 
and progress with offline homework and examinations. 

3.2.2 Students become the main focus, and effective online interaction makes the 
classroom more interesting 

The atmosphere of the classroom is more active when practical courses are handed over to the 
students. However, teachers need to strictly control the time that students have to interact in the 
classroom, and they should intervene in a timely manner to ensure that the classroom stays in good 
order. Practical lessons ensure that online learning is an interactive process and not just a place where 
the teacher transfers their knowledge of a subject onto their students. It is a learning process that puts 
the focus on the students. Therefore, teachers should trust their students within the classroom, and give 
full play to their subjectivity and initiative. Two students could be selected as "acting foreign language 
teachers", and made to complete tasks, e.g. by designing classroom interactions, finding classroom 
materials, or selecting classmates to speak in class. Online oral conversations, role playing, and Q&A 
sessions can enrich a foreign language classroom and make it more interesting. 

3.2.3 Affirm students’ self-worth, alleviate anxiety and depression 
The epidemic has put a huge emotional strain on teachers and students, and a large number of studies 
have found that affirming students’ – and teachers’ - self-worth can be a buffer to negative emotions, 
physical outbursts and feelings of stress. A brief (10-minute) reflection on self-worth can help individuals 
to feel less anxious about the epidemic. It is important to establish practical ways that students and 
teachers can cope with anxiety and panic during the current epidemic. Self-affirming activities can be 
simple and convenient, and need not take a lot of time. They can be invaluable in helping to protect 
people against rife psychological problems. Meditation has been proven to reduce negative emotional 
responses. The modulating effect of meditation (in terms of externally imposed positive and negative 
emotional stimuli), is that it can make people calmer in their emotional responses. Proper meditation 
can reduce anxiety. Meditation can help people feel less anxious and stressed and help people better 
regulate their emotions. The epidemic has not only affected peoples’ studies and lives, it has affected 
people’s hearts. People have found it difficult to rationally and effectively handle their emotions, and find 
relief from anxiety and depression. Such activities should be a prerequisite and an important guarantee 
alongside classroom learning.  

4 CONCLUSION 
The special circumstances of the coronavirus epidemic have led to the promotion of online foreign 
language lessons. There are a diverse range of online teaching resources and these are rich in content. 
Faced with a new method of teaching, foreign language teachers have needed to adjust their role and 
their persona. As problems can appear in online classrooms, teachers need to be better prepared and 
change their teaching strategies. There are currently a number of problems with online teaching. There 
can be poor management, poor student self-discipline, less interaction (specifically in language 
learning), and insufficient technical equipment. Teachers must understand that they are promoting the 
development of education. Although there have been unprecedented changes to how foreign languages 
are traditionally taught, there will continue to be momentum for the development of information 
technology. This will bring to the traditional classroom more changes, opportunities and reform. Foreign 
language teachers must continue to step up and enhance their teaching. They need to be flexible, and 
quickly master the ability to distinguish and sift out important information. They need to explore the best 
methods for offline and online teaching, and ensure that they produce high quality teaching material. 
They should pay attention to students’ mental health, and embrace new challenges. The epidemic has 
been a blessing and a curse. While it has brought challenges to teaching, it has also created 
opportunities for online teaching to develop, and it has provided new ways for foreign languages to be 
taught in a post-epidemic era. The author’s hope is that the research in this paper will provide practical 
solutions to teachers and students, who have experienced problems with online teaching during the 
epidemic. Teachers can then better utilize the advantages of this method and integrate them within 
traditional foreign language classrooms in a post-epidemic era. 
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Abstract 
Nowadays, all of us are confronting a time of crisis because of the COVID19 Virus, and everything is 
affected by it. Every human being has the right to access the education process, but during this period 
there are persons who struggle to take part in this process. 

The education filed is especially touched by this time of crisis and both, teachers and students, are trying 
their best in order to maintain a certain normality in the educational process. The transition from face-
to-face learning to remote learning had a substantial impact for everyone implied in the educational 
process.  

This paper aims to highlight the ups and downs for both, students and teachers, which made the 
transition from face-to-face learning to remote learning during this time of crisis like: the disadvantage 
that this transition was simply imposed by the reality of the moment, or the advantage that we all 
benefited by the so called “reset” and restarted all from the beginning and quickly adapted in order to 
respond to the new arising challenges. 

Now we are ready to accept change as a challenge, as the only constant of this period, we are open to 
the new, to working at a distance, we are all just a click from any corner of the world, time and space 
barriers are becoming smaller in the face of the development of each of us as a person and as a person. 

Keywords: Education, student support, face to face learning, remote learning, learning in times of crisis.  

1 INTRODUCTION  
Education, both on professional and personal level, is an important factor in human evolution. From its 
birth until its death the human being learns continuously. In the beginning of their life children learn by 
discovering experiences, then they reach the next stage of the continuous learning process – the 
preuniversity phase – where they learn by interacting with their teachers and colleagues and then comes 
the university and post university phase where the learning process is made by individual study.  

Already, the school in its classical form faces challenges like internet competition, as a means of 
information, and the students’ boredom regarding the teaching methods and materials and also the low 
desire to continue their studies. Taking all these in consideration, what happens with the educational 
process when a crisis situation, like the COVID 19 pandemic, appears?  

No country proved to be enough prepared to successfully cope to the challenges that this global 
pandemic imposed. Which is why, the measures to limit expansion and then stop it, did not exclude but 
rather maximized teleworking in most activity domains, including the educational one where the use of 
Internet and communication platforms become suddenly vital. [1] Also, this was what happened in the 
Romanian educational domain.  

2 METHODOLOGY 
In the Romanian educational domain, a lot of studies were made and a multitude of strategies, on short 
and medium term, were elaborated and adapted to the new work conditions, facilitating on a larger scale 
the Internet and educational platform usage. [1] 

The western trend, in the university network, promotes the restructuring the higher education system, 
by focusing on the student’ educational activities: learning using different scenarios and by direct 
interaction with the learning environment of the learned subject. So, this trend was currently embraced 
also by the Romanian educational system during this pandemic period, which lead to a series of 
important changes that came with a lot of challenges and opportunities for both students and educators. 
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The opportunities provided by the use of Open Educational Resources (OER) spread beyond classroom 
collaboration. In the past years, Romanian universities have had several OER initiatives for higher 
education system in the technical sciences and engineering field. [2] 

The ID/IFR and e-Learning (CeL) centre of the Politehnica University Timişoara has developed the 
Virtual Campus, an educational online environment of academic support for all faculties belonging to 
the university and for distance learning. [3] 

  
Figure 1. The interface of the Virtual Campus of Politehnica University Timişoara [3]. 

It is a system based on Moodle, an open-source platform which represent the communication interface 
between students and professors and integrates online learning through educational materials and a 
clearly established learning management system, for each faculty and its educational programs. 

The main features of the Virtual Campus are: 

• personalized accounts for both students and professors; 
• custom layouts for each educational program; 

• each study subject has its own space, with a special section attached for course material and / or 
seminar / lab / project. 

 
Figure 2. A customizable dashboard, from Virtual Campus of Politehnica University Timişoara, for a 

professor from Land Measurements and Cadastre study program [3]. 

Also, for harmonization and standardization of Land Measurements and Cadastre study program at 
multi-regional level and for providing superior competences in the Geodesy domain, an online virtual 
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platform was implemented for university collaboration, with the help of European funding: Geodesy-
Instruct. 

 
Figure 3. The Geodesy-Instruct platform’s interface [4]. 

The platform represents a smart additional tool to work, characterized by efficiency and capacity to adapt 
[5], [6] It facilitates the connection between sets of students, students and professors which belong to 
the geodesic community that are interested in specific subjects and ensures a much wider opening of 
the competencies that students will acquire at the end of the training. 

 
Figure 4. The dashboard for a professor, from Geodesy-Instruct platform [4]. 

The platform allows viewing and managing complex educational content types, such as interactive 
materials, tutorials, exercises, simulations, educational games and provides a user-friendly interface for 
all users, both professors and students, being organized on the following sections: personal pages, 
teaching, learning, working spaces, administration and forum. [7] 

3 RESULTS 
So, taking into account the effects of the pandemic crisis and the current trends in the educational 
system, the questions “Quo Vadis Academia?”, followed by “What does quality in higher education 
mean?” emerge. 
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Higher education should be defined by the following aspects: clear and pertinent information 
presentation, student involvement and motivation and the harmonization and standardization of the 
training program at a regional level, to facilitate the access to the labour market and its requirements. 

But, in order to have a qualitative educational process, using E-learning and OER, we must discuss the 
transition from face-to-face learning to remote learning.  

We start with the disadvantages because they were felt in the first place. The biggest disadvantage was 
that the transition took place without the necessary preparations, it was simply imposed by the objective 
reality of the moment.  

Another disadvantage was that the material resources related to online technology were not specially 
designed and adapted for such extreme situations: the volume of information downloaded from the 
internet suddenly became huge, the working speed proved to be relatively low, the storage media 
including those cloud type have proved insufficiently capacious, processors have become helpless to 
fast data processing that includes files with movie pictures, 3D graphics, computers somewhat adapted 
to the new way of working have become insufficient compared to the number of users, etc. 

Less positive aspects appear also from: 

• psychosocial level, because of the lack of face-to-face interaction, both between students and 
teachers and student to student; 

• technical level, because some educators and students have a poor preparation for the online 
teaching-learning-assessment activity; 

• professional level, because the educator has no control over the student learning activity during 
online classes. 

Also, in the field of engineering (i.e., Geodesy), where knowledge is combined with the use of specific 
technical equipment, the educational process cannot be managed fully by using virtual platforms, 
therefore alternative solutions must be found. 

Furthermore, E-Learning and OER cannot replace completely the teacher and the learning itself cannot 
be automated [5], but a graphical presentation successfully replaces a long sequence of explanations, 
that sometimes can be fully understood. 

A disadvantage that slowly turned into an advantage was the so called “reset”: we all started from scratch 
and learned along the way how to discover the optimal working methods, the platforms that benefit us 
in remote work, how to make new teams to adapt quickly to imposed changes. 

More advantages come from: 

• facilitating the (accelerated) development of digital skills, which is one of the key competences for 
lifelong learning; 

• time saving which can help in creating intensive lectures given without altering the quality of the 
received knowledge; 

• attractive presentations for the taught material, which make the students to focus and develop 
professional interests; 

• the independence for the number of trainees against the physical space available; 
• creating the necessary organizational framework for a productive management of time and 

learning activities; 

• facilitating nonverbal communication, because online learning allows both students and educators 
interact without a protection mask, so that facial expressions can be read. 

Although it seems minor, a great advantage was that by investing more time at the beginning, we all 
learned along the way to optimize things so that using technology and the Internet to streamline, 
maximize results, often exceeding the most daring expectations. 

4 CONCLUSIONS 
Now we are ready to accept change as a challenge, as the only constant of this period, we are open to 
the new, to working at a distance, we are all just a click from any corner of the world, time and space 
barriers are becoming smaller in the face of the development of each of us as a person and as a person. 
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Also, even though technical higher education is not suitable 100% for online education, the interaction 
between student and teacher is very necessary for the acquisition of practical skills and knowledge of 
the technological reality in the field. 

Furthermore, all of us, both educators and students, have learned that E-Learning and OER are a great 
asset in the educational process and professional competencies development. 
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Abstract  
During the Covid-19 pandemic, the curricular goals and course objectives had to be reconsidered and 
adapted to the new conditions. Before the outbreak of the first wave of the pandemic, many institutions 
did not have sufficient experience in implementing online teaching and learning methods. This was 
eventually reflected in the quality of education, as well as in the students’ opinions on online learning. 
But what about the second wave of the pandemic that broke out during the winter semester of 2020? 
Both teachers and students already had relevant experience of distance education, therefore, it could 
be supposed that the perceptions have changed since then, and the situation is viewed from another 
perspective.  

The article deals, on the one hand, with tourism students’ views on distance learning in general during 
the winter semester of the academic year 2020/2021 using the Moodle-based e-learning and the Jitsi 
Meet video conferencing system of the Constantine the Philosopher University in Nitra, Slovakia. 
Besides, it also presents some results of mapping students’ opinions in the context of fostering 
intercultural and language competencies in the English language. In the field of distance education in 
general, it deals with the development of selected skills including digital literacy, communication skills 
or interpersonal skills, and it also examines the possible future perspectives of distance learning.  In 
terms of intercultural and language skills, it sheds the light on the undergraduates’ views on the efficiency 
of the teaching process via the distance learning systems in question.  

The results showed that students considered the online lessons developing intercultural and 
communicative competences in the winter semester using the given platforms more effective in 
comparison to the first wave of the pandemic. Yet, although the majority of the tourism undergraduates 
would like to have selected courses rather in an online form in the future, a considerable number of the 
respondents expressed that lessons fostering communicative competences in the English language and 
intercultural skills should certainly not belong to these subjects. As argued, the class environment is 
much more effective and appropriate than any online platform. 

Keywords: distance learning, higher education, intercultural skills, language skills, English language for 
specific purposes, tourism undergraduates.  

1 INTRODUCTION  
Similar to many countries around the globe, the second wave of the new coronavirus pandemic broke 
out in Slovakia during the summer months of 2020. As a result, the Health Ministry adopted a new 
intervention strategy whose instructions and guidelines covered various areas of people’s daily lives – 
including education. At the Constantine the Philosopher University in Nitra, Slovakia, the date of the 
beginning of the winter semester was postponed to gain time to implement the best option of education. 
Yet, after two weeks of face-to-face learning, it was changed to a full distance form what meant that, 
basically, almost the entire winter semester (from 12th October 2020 till 19th December 2020) was moved 
to the online environment based mainly on the university’s Moodle-based e-learning platform and the 
Jitsi Meet videoconferencing system. The face-to-face contact between the students and the teachers 
in the offline area was not allowed even during the examination period which lasted from 20th December 
2020 till 12th February 2021.  

Before the winter semester students and teachers had already encountered the conditions and 
limitations of distance learning and gained their first “online-education-experiences", which means that 
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they were relatively prepared for the upcoming education period. Nevertheless, concerns about the 
quality of distance education began to appear right after the transition of traditional “face-to-face” 
education to distance learning. Consequently, several studies researched the quality indicators of 
distance education during the first wave of the pandemic. Yet, the efficiency of online learning was 
investigated well before the outbreak of the COVID-19 pandemic. For example, Markova et al. [7] based 
on the analysis of students’ opinions concluded that the expectations, that motivated them to apply for 
an online degree course, were met. Another study [10] revealed that many students liked the idea of 
distance education, although they agreed it was not a good idea for people who were not self-directed 
and self-motivated or needed the classic classroom interaction. Amir et al. [2] researched the benefits 
and drawbacks of distance learning in higher education and point out that today’s “tech-savvy” 
generations require the incorporation of blended learning in the curriculum, to design and provide the 
best possible combination of on-campus and online learning to improve the overall learning 
environment. A similar study was conducted on the advantages and disadvantages of distance 
education at the Department of Tourism at the Constantine the Philosopher University in Nitra, Slovakia, 
right after the sudden transition of offline education to online learning, i.e. at the end of the summer 
semester in 2020 [9]. The findings of the investigation showed that the majority of the respondents was 
satisfied with the efficiency of the e-learning system, as well as with their teachers’ readiness to provide 
distance teaching.  

In terms of foreign language education, Karatas and Tuncer [5] dealt with sustaining language skills 
development in the case of “emergency” distance education due to the COVID-19 interruption. The 
investigation focused mainly on the impact of the rapid transition on particular skills and proved that 
distance education was most advantageous for writing skills and least advantageous for speaking skills. 
Similar, Sándorová & Beták’s [9] research revealed that a relatively considerable proportion of the 
respondents expressed that they missed mainly the speaking activities during the first wave of the 
pandemic, since, although some weeks after the transition to distance learning a videoconferencing 
system was also set up, it was used rather in a sporadic manner and it did not fit the interactive character 
of the foreign language lessons. It meant that almost all the activities were catered for through EDU, i.e. 
the Moodle-based e-learning platform of the university. Undoubtedly, Learning Management Systems 
(LMS) such as Moodle, as one of the most widely used e-learning platforms in higher education [11], 
have their advantages, such as material availability, flexibility in terms of “anytime-anyplace learning”, 
increased learners’ motivation and self-study ([1]; [8]; [12]). The efficiency of using Moodle-based e-
learning tools in foreign language education, however, was mainly reiterated in the case of blended 
learning courses ([4]; [3]; [13]). According to Khabbaz & Najjar [6], the effectiveness of any Moodle-
based or other e-learning systems, though, in the case of developing communicative competences can 
be questioned, since "language learning, in general, requires a whole range of technologies”, and 
Moodle or any potential program can only teach little bits of language skills”.  

As already aforementioned, distance education in the winter semester in 2020 during the second wave 
of the pandemic was mainly based on Moodle-based e-learning platform and the Jitsi Meet 
videoconferencing system. Since this latter became the virtual classroom for the majority of courses 
including language lessons, and both teachers and students were already well-experienced in terms of 
using the given platforms, the aim of the research carried at the end of the winter semester in 2020 was 
to learn about students’ views on the efficiency of the distance education during the second wave of the 
pandemic.  

2 METHODOLOGY 
In addition to the main aim of the research, another objective of the study was to find out what type of 
teaching in the future (online vs offline or their combination) was preferred by the tourism 
undergraduates, as well as to map the development of selected skills. Besides, in terms of the English 
language and culture courses, the goal was to find out whether there has been any change in the 
students’ views concerning the efficiency of the education, and, similar to Karatas and Tuncer [5], the 
study also aimed at identifying the level of improvement in terms of English language skills, i.e. reading, 
listening, writing and speaking.  

The online questionnaire survey was carried out at the end of the winter semester, i.e., in December 
2020, after the almost three-month-long period of distance learning using EDU, the Moodle-based e-
learning platform the Jitsi Meet video conferencing system of the university, involving 140 tourism 
undergraduates majoring in the Regional Tourism BA and the Management of Regional Tourism MA 
study programmes. The selected items of the anonymous online questionnaire were formulated as a 
five-point Likert scale or multiply choice questions. The data were processed through quantitative 
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methods of analysis. The findings displayed in graphs and figures are described in the next part of the 
study. 

3 RESULTS 
The findings of the investigation are discussed alongside its goals described above, i.e. it contains 
students’ feedback on the preferred type of teaching in the future (online vs offline or their combination) 
and the development of selected skills, as well as their opinions on the development of intercultural 
communicative competences in the English language during the second wave of the COVID-19 
pandemic. 

3.1 Tourism students’ feedback on distance learning in general during the 
second wave of the pandemic 

To find out which type of education was preferred the most by the students, they were asked to choose 
one of the four possibilities, i.e., options involving purely “distance” and purely “face-to-face” learning or 
a kind of “hybrid” form of teaching and learning. The combination meant either that some of the courses 
of the study programme would be offered online and some offline, or that some courses would be 
provided as blended learning courses, including both offline and online lessons. There is no significant 
difference concerning the two extremes, (i.e., distance versus face-to-face learning), yet, it is surprising, 
that only a relatively small and an approximately equal number of students (20 %) prefer exclusively 
distance or face-to-face learning (see Figure N.1). The majority of students (72 %), on the other hand, 
think that some courses do not require face-to-face contact with the teacher, and, therefore, in the case 
of such courses, they would rather prefer the distance form of learning. Although the preferred form of 
teaching within the particular courses was not the primary focus of the investigation, it can be supposed 
that students might welcome mainly theory classes or courses that require less interaction in the online 
space. Certainly, that could be the focus of further investigation in the future. Nevertheless, based on 
the responses, it can be concluded that 72% of students are inclined to believe that the future of 
education is in “hybrid” education.  

 
Figure 1. The preferred form of learning. 

After the transition from face-to-face education to distance learning, concerns about the quality of 
education in terms of the efficiency of developing students' competencies also began to appear. Hence, 
the next question focused on students' opinion on the development of their skills during the examined 
period. As it is clear in Figure 2, the majority of the respondents strongly agreed with the statement that 
their digital skills developed considerably. Besides, the development of presentation and time 
management skills was also significant. On the other hand, their interpersonal and communication skills 
were used during the second wave of the pandemic less frequently; hence, not surprisingly, they 
reached a lower level of development according to the students.  
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Figure 2.The development of skills. 

3.2 Tourism students’ feedback on the development of the intercultural 
communicative competences in the English language during the second 
wave of the pandemic 

The participants of the questionnaire survey attended one of the three courses focused on developing 
intercultural communicative competences in the English language, as follows: English language 1, 
Business English 1 and Intercultural communication in the English language. English language 1 and 
Business English 1 are provided within the Regional Tourism BA study programme in form of ninety-
minute blocks once a week, during the twelve weeks of the winter semester. The syllabi are concerned 
with different business and economy-related issues in the tourism-industry context, as follows: Career 
in Tourism, Destinations, Transport, Travel agencies and Tour-operators. Intercultural communication 
in the English language is provided as a ninety-minute session once a week in the winter semester for 
students majoring in the Management of Regional Tourism MA study programme. It is devoted to 
different aspects of culture, communication and intercultural communication to develop students’ both 
intercultural and communicative competences in the English language.  

As to the organisation of the teaching process, the lessons were held weekly, combining EDU, i.e. the 
Moodle-based e-learning platform and the Jitsi Meet video-conferencing system of the university. (Note: 
Teachers were recommended and encouraged to use mainly these two official platforms by the 
management of the university). Reading and listening comprehension, as well as writing tasks, were 
completed using the former, while the latter served mainly for speaking activities and discussing or giving 
feedback on the completed assignments. At the end of the semester, all the students were obliged to 
take a 20-minute online test in EDU consisting of 20 questions, (for example, multiply choice, short 
answer), based on the materials and tasks covered during the given period as part of their assessment. 
However, the final evaluation also included scores for projects, presentations and other written 
assignments. 

This part of the study provides the results of the questionnaire survey in terms of the undergraduates’ 
opinion on the development of their intercultural communicative competences in the English language 
during the second wave of the pandemic, as well as the level of improvement of the particular skills, i.e. 
reading, listening, speaking and writing.  

Using a five-point Likert scale students could choose from five options concerning the questions that 
examined the respondents' views on the level of efficiency of the JitsiMeet and Edu systems in terms of 
developing the intercultural communicative competences in the English language during the winter 
semester. Option 1 meant that the development of their skills in question was very efficient, while option 
5 stood for a very low level of efficiency.  
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Figure 3. The level of efficiency of the JitsiMeet and Edu systems in terms of developing the intercultural 

communicative competences in the English language during the winter semester. 

As it can be seen in Figure 3, more than eleven per cent and another forty per cent of the students 
indicated that the used e-learning systems were very efficient or efficient in terms of developing 
intercultural communicative competences in the English language. Almost forty per cent thought the 
level of efficiency was rather average, while 15, 71 % considered it to be low and only 4,29 % perceived 
it as very low. However, a quite noteworthy shift can be mentioned if the level of efficiency of English 
language and culture courses during the second wave of the pandemic is compared to the level of 
efficiency during its first wave since more than sixty per cent of the respondents agreed that their 
intercultural communicative competences in the English language developed to a larger extent in the 
winter semester than in the summer term of the previous academic year and only about fifteen per cent 
claimed the opposite. As far as the difference between the efficiency of the offline and online English 
language and culture courses is concerned, though, it is clearly demonstrated that despite the positive 
feedback on the efficiency of the online education during the winter semester, the shift is in favour of 
offline education. More than 44 per cent of the participants agreed that the offline lessons would foster 
their intercultural communicative competences in the English language more effectively and only around 
20 per cent of the students claimed the opposite. Yet, it is also noteworthy to mention that more than 
one-third of the undergraduates stayed neutral concerning this matter and expressed they did not see 
any differences between the efficiency of the in-class or virtual lessons.  

In terms of the particular skills, the respondents could indicate on a scale from 1 to 5 to what extent their 
competence developed during the winter semester using the given e-learning systems, while 1 meant 
that the skill in question improved a lot and 5 could be selected if they thought it did not improve at all. 
As displayed in Figure 4, more than 88 % agreed that their reading comprehension skills improved or 
improved to a great extent. Similar agreement (88 %) can be noticed in the case of the second receptive 
skill, i.e. listening comprehension, as well. As far as productive skills are concerned, almost 80 % of the 
undergraduates felt that their speaking skills improved or even improved to a large extent. The least 
improved of all the skills according to the students was writing, even though more than 76 % of the 
undergraduates indicated that their writing skill improved or improved a lot, as well.  
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Figure 4. The level of improvement of the particular competences in the English language  

during the winter semester. 

4 CONCLUSIONS 
In light of the above presented results, several conclusions can be drawn. First of all, as far as distance 
education within the Regional Tourism BA and the Management of Regional Tourism MA study 
programmes is concerned in general, the results of the survey clearly demonstrate the sharp 
improvement of digital, time-management and presentation skills. On the other hand, a decline in the 
development of communication and interpersonal skills can be identified, which is not surprising 
concerning the impersonal and "faceless" character of distance education. Yet, the majority of the 
tourism students is not against online learning at all; in fact, 72 % is in favour of a kind of hybrid 
education, i.e. the combination of online and offline courses. Even though, the study did not investigate 
which courses students would prefer online and which in offline form, based on the findings, courses 
focusing on the development of intercultural and communicative competences in the English language 
should definitely be ranked among the latter, since students considered offline lessons more efficient in 
terms of developing these skills than their virtual counterpart. These findings are also in correspondence 
with the evaluation of the particular skills, as the respondents of the investigation expressed that the 
improvement of the receptive skills, i.e. reading and listening comprehension during the second wave 
of the pandemic was still more apparent than in the case of productive skills, i.e. speaking and writing, 
even though an equally large number of activities focused on both groups. This can be explained by the 
fact that virtual environments cannot fully ensure the spontaneous, face-to-face essence of in-class 
lessons that are essential components of any spoken interaction or production.  

To sum up, there is no doubt that students can perceive distance learning as beneficial and effective if 
it meets their expectations and needs. In times of uncertainty due to the COVID-19 pandemic, the 
experimentation and searching suitable pedagogical-methodological pathways is not only a completely 
natural process but a must for all the stakeholders in education. Undoubtedly, to outline a powerful and 
effective distance learning methodology in the process of rethinking the way of teaching and learning 
processes, further investigations are needed. Without attempting to be comprehensive, questions that 
should be continuously reconsidered and responded, are, as follows: “How to use digital technologies 
in the right way for various educational purposes?”, “What methods and forms should be used to ensure 
the (inter)activity of students?”, “How to schedule the educational topics during distance learning?”, 
“How to ensure objective evaluation and assessment of the educational results, i.e. students’ works?”, 
“How to achieve the development of competencies in the distance learning environment?”, “How to 
ensure access to educational materials for all and prevent information overload for students?”, etc.  
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FOREIGN LANGUAGE TEACHING INNOVATIVE TECHNOLOGIES IN 
CHINESE AND RUSSIAN UNIVERSITIES 
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Peoples’ Friendship University of Russia (RUDN University) (RUSSIAN FEDERATION) 

Abstract  
Due to the constant science and technology development and popularization, especially with the 
development and maturity of multimedia and smart technologies, innovations in teaching technologies, 
smart education, and intelligent technologies application in teaching, especially in FLT, have become 
the subject of in-depth study and research in many countries. In China, to promote change and 
innovation in foreign language education, to meet the needs of the "Internet+ "era," Internet+education" 
this teaching model has become the primary orientation of the FLT innovative model. It is based on 
integrating the Internet and education to help transform the traditional education industry and reshape 
an open, innovative educational ecosystem. 

Foreign Language Teaching Innovative technologies in Chinese and Russian Universities 

The year 2020, the world's most extensive distance education in history, is a huge turning point in the 
innovative education model. The sudden outbreak of the new coronavirus has greatly affected teaching 
activities around the world. To fight the new corona epidemic without stopping teaching, distance 
learning has become the first choice for universities' practical tasks, providing support and assistance 
in teaching an innovative mode. In China, Russia, and many countries of the world, distance learning is 
carried out. Teachers use multimedia technologies and create a network learning environment. From 
traditional teaching, teachers and students move to a flexible and diverse digital learning model 
consisting of images, sounds, and text, promoting innovation and changes in the university's foreign 
language teaching regime. 

Digital learning is an inevitable trend in the development of information technologies and the progress 
of the time and the future goal of the reform of FLT technologies. Diversified mobile terminals, diversified 
information resources, diversified classroom teaching, and diversified communication lead to new 
thinking, new development, new changes in foreign language teaching, making FLT more attractive and 
personalized. Digital learning requires the support of digital learning platforms and technologies, the 
construction of digital learning resources and models, the research of teachers' digital teaching 
practices, and the establishment of digital learning standards for students. Only by creating and 
improving a digital system for teaching a foreign language can genuine innovations be achieved. 

Educational technology is not a methodological skill but a resource that can support various teaching 
methods. In this sense, technological innovation is the renewal or resource modernization.  

On the experience of RUDN University (Russia) and WuHan University (China), the authors of the article 
propose creating a new type of teaching technology as a result of the integration of foreign language 
teaching and modern information technologies in higher education. They suggest ways to use 
educational resources and modern digital technologies to improve the quality of teaching foreign 
languages in the digitalization of education. Teaching a foreign language proposed in the article 
demonstrates flexible teaching methods, increasing students' motivation, ways to acquire digital skills, 
and creating a positive effect from teaching a foreign language. 

Keywords: FLT (foreign language teaching) innovative technologies, Chinese and Russian higher 
education, Internet+, digital learning, integration of FLT and modern information technologies.  

1 INTRODUCTION  
Scientific progress and technological innovation pushed human society towards the information age. 
With the development and penetration of computer and communication technologies into education, 
teaching foreign languages has led to unprecedented innovations. 

Looking to the future of education, all world countries are promoting information networking technologies 
as an essential goal of education and teaching reform. For example, the United States published the 
National Information Technology Education Plan, Preparing American Students for the 21st Century: 
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Addressing the Challenge of Technical Ability, back in 1996. Its goal is to allow students to get a better 
education to adapt to learning technology, reform, and innovation. Countries such as the European 
Union (1997), Singapore (1996), and Malaysia (2000) have consistently embarked on global education 
informatization plans and policies to meet the development needs of the new information age. 

The combination of modern information technologies and traditional teaching of foreign languages is an 
entirely new teaching model and an inevitable trend in foreign languages teaching. With the continuous 
improvement of technical means such as multimedia networks, major universities worldwide have 
gradually integrated teaching and technology. Information technology-based learning models such as 
web-based classrooms, flipped classrooms, and digital learning have emerged as needed and have 
become stable. In 2020, in response to the sudden new corona pneumonia, an unprecedented practice 
of online education using Internet technologies was launched around the world. It was made to solve 
the difficulties and limitations of foreign language teaching in the context of an epidemic, breaking the 
traditional system of FLT and accelerating the advancement foreign education faces the pace of digital 
transformation. 

2 METHODOLOGY 
"Internet +," as one of the popular topics in the field of informatics and technological innovations in the 
21st century, the "Internet +" element not only rapidly developed and popularized in various fields, but 
also develops in a wide variety of areas and directions. From a thick paper foreign language dictionary 
to a portable electronic dictionary, to the evolution of multilingual online translation dictionaries that can 
be requested anytime, anywhere using a mobile phone, Internet + and education integration is no longer 
one thing. Reform and innovation in the technology of teaching foreign languages have transformed the 
traditional FLT model "teacher + chalk + blackboard + textbook" into a new model of teaching a foreign 
language, "Internet + education." 

In China, promoting reform and innovation in education in foreign languages and adapting to the needs 
of the Internet + era has become a top priority in education reform. In March 2015, Prime Minister Li 
Keqiang proposed in the Government Performance Report to formulate an Internet + action plan to 
integrate the Internet and education in Russia. Since January 2019, within the framework of the scientific 
methodological project "Russian virtual classroom," work is underway on a new web application, "Virtual 
educational sector of the IMO VSU," focused on a wide range of mobile devices and cross-platform 
support. This software system is supposed to provide the work of IMO students with open educational 
materials for remote and independent learning. 

The impact of technological innovation on foreign language teaching has undergone a process of 
development from scratch, from weak to strong: in the 1950s and 1970s, teaching a foreign language 
by ear and speaking in the context of audio technologies such as tape recorders; in the 1980s, computer 
technology transformed human language communication into information Multimedia technologies in 
the 1990s made changes in the elements of human language communication more evident; the 
development of online education today has brought people new methods of learning and cognition, and 
learning activities have also moved away from traditional classes on the Internet. 

"Internet + Education" uses information and communication technologies and Internet platforms to 
deepen the convergence and integration of the Internet and traditional educational models to create and 
develop a new educational ecosystem. The goal of the Internet + Education Action Plan is to implement 
the educational informatization and the pursuit of transformation and innovation of modern academic 
concepts, learning models, and learning trends. Teaching philosophy has changed from a teacher-
centered learning center that has evolved into a student-centered learning center. The teaching mode 
was changed from a one-time transfer of language knowledge to a teaching mode focused on 
developing students' ability to learn independently and the ability to use language knowledge. The 
teaching trend has changed from optimized learning to individualized learning that truly understands the 
relationship between teaching and learning, the supply of school talent, and social demand. Docking 
and collaboration. 

The growth of the Internet + Education model, the renewal and improvement of educational resources, 
and the birth of a large-scale platform of open online courses allowed education to move from closed to 
open, and teaching a foreign language gradually showed the characteristics of multi-level, diversified, 
comprehensive complementarity and openness. Basically, a diversified model of teaching foreign 
languages has developed. Various mobile terminals, diversified information resources, diversified 
classroom learning, and diversified communication channels lead to new thinking, new developments, 
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and new changes in foreign language teaching, making foreign language learning more attractive and 
warmer. More personalized. 

2.1 Diversified mobile terminal 
In the current era of "Internet +," they can gain knowledge not only through textbooks and teachers. In 
recent years, students have been able to use smartphones, iPads, laptops, and other mobile terminals 
to acquire vast amounts of knowledge anytime, anywhere. Due to the rapid development and 
popularization of communication technologies, teaching materials and information have become popular 
among the students. The rapid growth of mobile terminals provides language learners with various ways 
to learn and how to acquire learning resources. 

According to research and questionnaires, there are at least 200 English learning apps with 10,000 
users in China as of 2019. They include word learning categories such as Baici Zhan, Hujiang English, 
personalized online learning like iTalki, Aksuo, etc. There are also various applications like homework, 
grammar, reading, writing to help students eliminate time and space constraints. Students can choose 
the appropriate APP program to study according to their learning goals. In Russia, various applications 
for foreign language learning are also popular among students of foreign languages, such as LinguaLeo, 
British Council, for learning English; Pinyin Chart, Chinese Writer for learning Chinese. These mobile 
terminal applications and learning platforms can make the classroom flexible, user-friendly, intuitive, and 
efficient and make channels for learners more convenient and diversified to source knowledge. Thereby 
they can create a language learning environment that stimulates learner interest. Facilitate interactive 
activities between students, teachers, and students outside the classroom, effectively enhancing 
students' ability to learn independently and achieve desired results in foreign language learning. 

2.2 Various information resources 
In the Internet + environment, the most important feature of educational information is its diversity, 
freedom, and convenience. Unlimited online education resources allow learners to choose learning 
content, more learning space, and a free learning schedule. It meets the individual needs of learners at 
different learning levels and enables learners to achieve the present in an autonomous learning sense. 
Students use search engines such as Baidu, Google, Yandex to search, filter, and retrieve information 
based on foreign language learning and abilities. 

Huge online course resources, including various types of video, audio, images, text, images, animation, 
English learning software, are reasonably classified by module topic and stored in a folder designated 
by the network, such as by module topic (Nature and environment, Charity and responsibilities, 
Teenagers and colorful life, Great people and personalities, Travel and cultures, etc.). They are 
classified by: 

- language skills (listening, speaking, reading, writing), 
- type of practice questions (multiple-choice, vocabulary) 
- blanking questions,  
- reading comprehension questions,  
- expanding the resource search function within the platform to FLL facilitate. 

2.3 Diverse classroom teaching 
Modern information technology makes up for the gaps in traditional language teaching resources, 
provides rich teaching resources for college language teaching models, and provides powerful 
information support for effective classroom learning development. By collecting many learning-related 
resources on the information network, teachers can provide students with rich learning content and 
realistic language environments. They transform this information into practical learning resources that 
can improve learning impact in limited classroom time. 

In the traditional model of teaching a foreign language, teaching equipment is limited to textbooks, 
blackboards, closed, etc. The teacher is the leader of the teaching, and students receive knowledge and 
information in only one direction. However, modern information technologies significantly impact the 
optimization of teaching technologies and provide a completely new method of teaching foreign 
languages. Teachers can use multimedia software according to learning objectives and student 
conditions to present learning content in all directions and from different perspectives. They choose 
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information resources wisely and create a positive learning environment such as text, images, animation, 
music, video. It solves the problems of monotonous and boring content of traditional learning and lack 
of interest among students, which can significantly improve learning effectiveness. 

2.4 Diversified communication channels 
The popularization of Internet technologies provides language learners with a diverse network 
interactive language environment that can make up for the lack of a natural environment for 
communication in a foreign language in developing pragmatic competence in a foreign language 
environment. The growth of various social networks such as WhatsApp, Facebook, Skype, QQ, WeChat, 
allows foreign language learners to overcome geographic and spatial constraints with these 
communication platforms in the linguistic environment of Synchronous Computer-Mediated 
Communication, SCMC). Real communication under the circumstances. This diversified communication 
channel meets language learning needs and provides opportunities for close contact with language 
users from other cultures. It has distinct advantages in supporting language learning and encouraging 
autonomous learning for learners, creating a wealth of language learning experiences. And the 
environment is lively and not limited by time and space. 

3 RESULTS 
Digital learning is a product of the information age. It combines educational resources and information 
technology. "Internet + education" is the primary orientation of the innovative model of teaching a foreign 
language in the modern environment of information technology. It has incomparable advantages in 
traditional foreign language teaching: 

1 Rich teaching resources and teaching mode 
Multimedia technology has changed the mode of unified learning in traditional teaching and has 
closely combined different teaching methods to allow students to use multiple senses to 
understand knowledge rationally. The flow of resources for teaching foreign languages in the 
Internet + Education environment is a breakthrough. Beyond geographic boundaries, language 
learners can benefit from high-quality and advanced language learning resources over the 
Internet to gain more profound knowledge. 
Internet + Education has the characteristics of openness and equality. The connection between 
mobile terminals and the network removes the constraints on learning locations, time and space, 
and realizes the sharing and ubiquity of online educational resources, allowing them to navigate 
a wide range so that anyone can seamlessly enter the "classroom" and selectively learn anywhere 
and anytime. 

2 Improving teacher-student interaction 
Internet + Education embodies the benefits of interactive, collaborative learning. It can overcome 
the limitations of space and time and create an interactive foreign language learning environment 
in which teachers and students can communicate with each other, collaborate and exchange 
information using mobile devices. Internet terminals. One of them is to improve the interaction 
between teachers and students. Students can ask teachers for advice via the Internet, discuss 
and exchange information between teachers and students, and promptly provide students with 
recommendations and feedback so that students can immediately receive an explanation and 
solution to problems; secondly, it can improve the interaction between them and students. For 
example, learners can send foreign language information and resources to each other through 
smart devices and chat platforms, thereby increasing the resources for learning foreign 
languages. 

3 Enhancing student learning independence 
Autonomous learning is the ultimate goal of Education, the best way to learn a language, and a 
core feature of the Internet + Education era. "Internet + Education" can create a digital learning 
environment for foreign languages, which is not limited by the region, time, and space, due to the 
deep integration of modern information technologies and the content of teaching foreign 
languages. This learning environment has fast, flexible, and independent learning resources. In 
the Internet + Education environment, the multimedia learning system is open, free, and user-
friendly. Learners have more learning opportunities, meet learners' independent learning needs 
at different levels, and achieve full meaning. Independent teaching. 
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Technological innovation "Internet + Education" is a new type of learning model, born under the 
requirements of the times, which brings many benefits to teaching foreign languages and at the 
same time creates problems for learning models, courses, and presentation of educational 
materials. On the one hand, the responsibilities of teachers are no longer as straightforward as 
they used to be. In addition to professional theoretical knowledge and practical teaching 
experience, they should also actively take advantage of the resources in the Internet + 
environment and have the ability and keen ability to use multimedia technologies for teaching. 
How to directly and dynamically express actual knowledge when teaching a foreign language per 
the characteristics of the students and the features of the subjects is undoubtedly a problem for 
teachers. On the other hand, continue to promote the application of modern learning management 
models and actively explore new outstanding teaching methods has constantly brought fresh 
energy to the development of Education and foreign language teaching. FLT should be maximally 
combined with other professional subjects, penetrate new industries, and focus on developing 
applied skills of a foreign language, which "know a foreign language of communication and have 
professional skills" to follow the pace of social development. 

4 CONCLUSIONS 
Today's global communication has entered the 5G era. Increasingly mature and advanced information 
technologies have made Internet + technology an essential carrier in the education system, bringing 
vitality and vitality to modern foreign language teaching and playing an excellent supporting role. The 
development of multimedia technologies and network technologies has contributed to the contemporary 
FLT and brought current foreign language teaching into a new era. 

For any country, education is an eternal topic. In modern FLT, modern educational technologies open 
up new opportunities and problems for foreign language teaching. As mentioned above, modern 
educational technologies in current FLT will increase teaching effectiveness, increase students' interest 
in learning, and improve foreign language proficiency among students. Harnessing the development of 
networked science and technology to make foreign language teaching appear systematic, practical, and 
comprehensive is a critical topic that educators and information workers should continue to explore. 
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CLASS IN THE CONDITIONS OF THE “NEW NORMAL” 
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Abstract 
The challenge of the “new normal” in terms of the sudden change and need for adaptation faced by 
society and individuals in the context of the global pandemic caused by the COVID-19 virus has 
significantly affected all spheres of society, especially the school system. In the virtual world of distance 
learning and the conditions it imposes, there was a need for an urgent adaptation of teachers to the 
planning, conducting, monitoring and evaluating of teaching in online form; of students whose 
competencies and independence to perform everyday school obligations were not equal to those 
acquired thus far in school; and finally, of parents, who appeared for the first time in the new role of 
"learning assistants", which means that they had to have greater involvement in the daily preparation, 
monitoring of classes and execution of school tasks. 

This paper will show the reactions of a teacher and of a student in a lower grade of primary school to 
the transfer of teaching from the classroom to computers, and it will also determine the implications of 
changing and adapting the way of teaching and mastering tasks, but also of distance learning. The 
second grade of the II. Primary school Varaždin was selected as the research sample, i.e. their primary 
school teacher and 22 pupils aged 8 to 9 years. 

The focus of the research was to examine the teacher's experience in terms of fulfilled prerequisites for 
distance learning - from available and satisfactory ICT equipment for continuous teaching, competences 
and readiness to conduct distance learning, to the interaction with students, communication with 
parents, support from principals and professional school services, the time spent on the preparation and 
implementation of lectures, the duration of the process of adapting to the "new normal" together with the 
assessment of the level of pupil workload in distance learning, while respecting the didactic principle of 
appropriateness of the tasks assigned to pupils and the pedagogical challenge of conducting classes in 
a virtual environment. 

Furthermore, in the focus of the research were also pupils through parental experiences, as it was the 
aim to find answers to the questions about their readiness and competencies needed to independently 
follow lectures, their capability of a timely and correct response to tasks; and also, to the question of 
whether their parents were involved in following their lectures and tasks, and how long the adjustment 
process took to the new normal. 

Based on the above-mentioned, this paper is an indicator of the direction of planning and organizing 
lectures once the global pandemic reaches its end in terms of understanding all new elements and tools 
of distance learning and their inclusion in regular classroom teaching (greater autonomy of schools and 
teachers as "the authors of education" for their pupils, local communities and the environment in which 
they live). It is necessary to identify the new experiences and methods that should become an integral 
part of "the new school after the COVID-19 pandemic." This opens new initiatives for further research 
related to the implementation of new knowledge and insights for the formation of schools in accordance 
with the needs of the generation "Alpha" or the "iGeneration". 

Keywords: COVID-19, school, teacher, students, distance learning. 

1 INTRODUCTION 
With the outbreak of the epidemic caused by the SARS-CoV-2 virus, began the situation which has 
defined the functioning of society, politics, economy, health, education on a global level. The world was 
not prepared for the scale of the pandemic, and has been trying to find and sustain life in various areas 
of its activity. In addition to the economy, the education system was particularly affected. In the beginning 
of March 2020, when school closure measures were announced in some countries, the Ministry of 
Science and Education of the Republic of Croatia began preparations for the implementation of distance 
learning, which began on 16 March 2020 with the closure of the formal education system. By introducing 
distance learning as the only option, for the system to continue to function, it moved pupils, teachers 
and parents to the family home. 
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But the working place also mostly moved to home. So, in fact, the home became a workplace for 
everyone - for the whole family. Many families in Croatia are still families with three generations 
coexisting, which has further complicated the unenviable situation. If you look at the statistics on the 
square of living space per person, then even that does not go in favor of the situation we would call - a 
good job opportunity. So, in one living space of an average of 60/70 m2, live 4/5 people who are of 
different ages and of different needs. If we assume that both parents and children now work in such a 
space, everything points to an even more difficult situation. In the conditions of the virtual world of 
distance teaching and remote working, there was a need for urgent adaptation. 

Not only was there a question of adaptation, but one of the fundamental problems was also the question 
of equipment for a new form of work, competence for such a form of work, and in relation to the new 
task and additional work of parents in education. Parents have always been involved in the process of 
education of their children, but the new situation has demanded and placed them directly into the "class" 
together with the child. For sure, in a similar situation was the teacher, who had to plan, implement, 
monitor and evaluate classes in an online form. Also, many teachers, children and parents were 
welcomed by the new competencies they did not have. Until the outbreak of the pandemic, a small 
number of schools was trained to use ICT and work in an e-environment. 

In the new situation, digital contents (video lectures and TV program) as well as a wide technical system 
with a support system (helpdesks at the Ministry of Science and Education, CARNET and SRCE) were 
produced for the needs of teaching. The accepted concept of distance learning is based on two key 
principles: 1. Access to education for all students, and the level of digitalization according to age, 2. 
Each solution must have an additional backup plan and the possibility of distance learning. 

The priority was to develop content for the implementation of distance learning so that teachers have 
time to establish a communication infrastructure and adapt to the implementation of distance learning. 

Given that children under the age of 11 are not ready to use digital tools on their own, nor is it 
recommended for them with regard to safety, for primary school students cooperation has been 
established with public television (HRT3 - "School on the Third"). Communication between teachers and 
parents was established through social networks and groups on mobile devices and by e-mail. 

In fact, teachers have found themselves in a new role in terms of accepting new challenges: 

• adapting ICT to its use in teaching without existing (learned / acquired) competencies for the 
online educational environment, 

• theory of education created within tertiary education distance learning, 

• the fact the schools were still materially and technologically unprepared, 
• better preparations of students in terms of technology then teachers, 

• the home become a workplace for the whole family, 
• the parents were in the "classroom" together alongside their children (even in different classes, if 

there are two children in the family). 

The basic task in distance learning lies with the teacher whose technology use in the teaching process 
of lower primary school, requires earlier preparation and training for work, readiness to change the way 
of designing and implementing the teaching process in order to achieve learning outcomes [1]. 

There is noticeable need for continuous professional development in the field of teaching depending on 
the curriculum and cultural context by the teacher who has recognized differences in teaching in the 
conditions of distance learning [2]. 

Until now, online learning has been an integral part of the education system and has represented a step 
forward and brought modern technologies to education [3], but now difficulties have arisen. According 
to Vizek Vidović [4], teachers should be ready for change, they should be professionally trained and 
educated in order to be prepared for upcoming challenges. 

Teacher education is generally not focused on the development of competencies needed for distance 
learning, so it is often the case that teachers do not have all the necessary competencies to support 
students [5]. Analysis of good practice in preparing teachers to work in a network environment indicates 
that most programs focus on the field of teacher preparation for technology selection and teaching about 
distance learning strategies, while effective distance learning requires knowledge outside the domain 
[6]. Teachers are rarely trained to use videoconferencing in teaching, and this approach requires 
knowledge of strategies to ensure attendance, develop relationships, encourage interaction, and to 
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teach content at a distance. Therefore, in the new environment, teachers directly apply the strategies 
and experience gained in a traditional classroom [7]. 

The E-Schools pilot project was implemented through several school system informatization projects, in 
the period from 2015 to 2022. The program consisted of a pilot project whose implementation began in 
2015 and lasted until 2018 and the second phase of the project whose implementation is in the period 
from 2018 to 2022. The general objective of the E-Schools program was designed with the idea to 
contribute to strengthening the capacity of the primary and secondary education system with the aim of 
training students for the labor market, further education and lifelong learning. 

The purpose of the E-Schools pilot project is to establish a system for the development of digitally mature 
schools through guidance and evaluating the application of ICT in educational and business processes 
in 10% of schools in the Republic of Croatia. On the other hand, it was necessary to develop a strategy 
for the implementation of the system of digitally mature schools in the entire system of primary and 
secondary education in the Republic of Croatia, i.e. for implementation in the period 2018-2022. 

Under the influence of the COVID-19 pandemic, the resulting crisis posed a number of changes for 
teachers. New perspectives open up where teachers suddenly and despite earlier resistance to digital 
teaching and learning, go through a period of intensive learning while implementing different types of 
digital tools and materials in their work [8]. 

In different countries of the world, the sudden transition of education/teaching to a virtual environment 
has identified common challenges in the implementation of distance learning:  

1 Insufficient time for the preparation of teaching materials;  
2 Feeling of isolation of teachers and students;  
3 The need to use effective pedagogical approaches that motivate students [9]. 

The new situation provides an overview of the way and speed with which teachers have started with 
virtual teaching, which can change the way society will view the entire education in the future [10]. 

Zhang, Wang, Yang and Wang (2020) conducted a study that presented the problems of education 
policies during the COVID-19 pandemic in the centralized education system and which includes - 
weakness of network teaching infrastructure, inexperience of teachers, lack of information, and complex 
situations at home. The proposed solution is that the government must further promote the construction 
of an educated information system, consider equipping teachers and students with standardized 
teaching/learning equipment at home, conduct teacher information training, include the development of 
mass online education in the national strategic plan and support academic research on distance 
education, especially education to help students with special needs in a networked environment [11]. 

Researchers note that school closures in response to the COVID-19 pandemic could have a negative 
impact on learning, fostering inequalities. The ability to access distance learning using digital 
technologies is uneven. Teachers are forced to make quick decisions about how to encourage their 
students to participate in such classes, and Bakker and Wagner (2020) state that the challenge is also 
placed on students who have regular access to the Internet, educational materials and have highly 
educated parents, who are willing to help them follow the lessons. They find that concerns remain about 
increasing inequality and the digital divide because many of the students do not have access to the 
Internet and the necessary resources. [8].  

2 METHODOLOGY 
This pilot study is designed for research in a school that was not included in the research through the 
E-Schools project, in order to investigate the reaction of teachers, pupils and parents of second grade 
of primary school to the transfer of teaching from class to distance teaching, and determine the 
implications, changes and adjustments in the way of teaching and mastering tasks, but also distance 
learning, and the participation of parents in this "new normal". 

Why did we call it "new normal"? Because parents have participated in the educational process of their 
children before, but through monitoring work during classes. Now this "new normal" for parents, children 
and teachers has become a joint work. Parents, especially young pupils, listened to or read the teacher's 
messages together with the children and responded to tasks, for which they often had to ask the teacher 
extra to be able to help the children, because the children were not ready to ask the teacher and the 
teacher did not see the children to be able to assess the understanding. 
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Research sample was 2nd grade in primary school in Varaždin, Croatia, that is primary school teacher 
and 22 pupils aged 8 to 9 and their parents. 

The teacher and parents were sent a questionnaire for which they were asked to answer, and then the 
focus of the research was placed on an additional interview with the teacher about fulfilled prerequisites 
for distance learning according to her experience  - from available and satisfactory ICT equipment for 
continuous teaching, competencies and readiness to conduct distance learning, interaction with pupils, 
communication with parents, support of school principals and professional services, time spent on 
preparation and implementation of classes, duration of the process of adjustment to "new normal", with 
assessment of pupils workload with respect to didactic principle and the adequacy of the difficulty of the 
tasks assigned to pupils and the pedagogical challenge of leading a classroom in a virtual environment. 

As second grade pupils participated in the research, we took their answers with a reservation and 
additional verification from parents. 

The aim of this paper is to examine the experiences of distance learning of one grade of primary school 
in the conditions of COVID - 19 from the perspective of teachers, pupils and their parents. The research 
was conducted by the method of a questionnaire on a sample of teachers and parents of pupils, more 
precisely parents of 22 students of one class - II. primary school of Varaždin. The study included two 
samples. The first sample is the teacher, while the second sample is the parents of the pupils. In the 
introductory part of the questionnaire intended for teachers, the competence for working in the conditions 
of the “School at a distance” as well as general direct teaching or educational work in the classroom, 
satisfaction or insecurity in working online, or in direct work in the classroom. Questions related to self-
assessment of the adequacy of education in the field of using digital tools in teaching were also asked. 
Finally, information was requested on the time of work during the preparation of work in the “School at 
a distance”, as well as an assessment of the independence and activity of students and parents in 
working in e-learning. 

The parents' survey was sent with prior notice by the teacher to the parents as well as a request for 
parental consent. The questions are aimed at examining the experiences, opinions and attitudes of 
parents on distance learning in the new situation. Parental perception was crucial, given that this is a 
category of younger children who followed distance learning through parents who, in these conditions, 
have become a key segment in the process of educating their own children in the past school year, that 
is 2019/2020. 

The teacher survey contains 35 closed-ended questions of a combination of multiple choice and Likert-
based 5-point scale with a value of 1 (one) indicating complete agreement, complete accuracy or 
maximum importance, and 5 (five) which expresses complete disagreement or least important. 

The Parent Survey contains 22 closed-ended questions of a combination of multiple choice, 
dichotomous questions, and questions based on the Likert 5-point scale, as well as several open-ended 
questions with possible parental comments. 

The survey was created in the form of a Google form. 

The research was conducted in the period from May 6 to May 9, 2021. 

According to the answers of the respondents and the analysis of the questionnaire, within the qualitative 
part of the research, by conducting an in-depth interview with the teacher, a new and more complex 
picture of the situation at that time was obtained. The presented attitudes, opinions, and even feelings 
of the teacher are useful data that provide a broader and deeper insight into important and key issues 
related to the resulting pedagogical challenge of conducting classes in a virtual environment.      

3 RESULTS 

3.1 Results of the survey processing and in-depth interview with the teacher 
The answers of the teacher obtained by the survey, and then after the in-depth interview showed that 
the teacher is primarily considered competent in the implementation of direct teaching but also teaching 
in the conditions of the Distance School. For the purposes of teaching, the teacher created a website 
called Baltazari, through which she posted various contents that accompanied the curriculum on a daily 
basis, in accordance with the previously defined teaching schedule. The chosen way of presenting the 
curriculum and general teaching through the website for the teacher was a logical choice given because: 
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• easy accessibility for children of a certain age (which does not require previous knowledge of 
work in the field of ICT), 

• the fact that most parents work, therefore, real-time teaching would be a problem, 
• different and interactive teaching content in which students actively participate and which does 

not include a large amount of text that children need to read (given the still existing difficulties and 
resistance to reading). 

The teacher believes that during the education she acquired sufficient prior knowledge and 
competencies for conducting distance learning with an emphasis on the need for organized education 
in the application of new technologies in education. She points out that she has an ECDL advanced 
degree, but notes the fact that teacher education and preparation for the use of digital tools in teaching 
has been going on for years, and that her credibility as a teacher partly depends on her digital 
competencies. The teacher points out that her work on the preparation and implementation of teaching 
at the Distance School lasted longer than regular preparations for work in normal conditions (more than 
8 hours a day). She considers the possibility of communication with parents during the distance learning 
to be an important but not a decisive factor. The teacher's assessment of students' independence during 
distance learning largely coincides with the attitudes of parents (3/5). 

 
Figure 1. Assessment of pupilsʹ independence during distance learning. 

3.2 Parent survey results 
The survey sent to the parents of 22 students in the class could be accessed by both parents. 24 
answers were submitted to the same. The research showed that most children follow the lectures on a 
laptop and most of them did not share the work device with other family members, which shows that 
they had enough time to work independently. The mentioned work in the Distance School lasted for the 
most part from 1 to 2 hours, while the obligations after the end of classes for all school activities lasted 
about 2 to 3 hours. 

A smaller majority of parents (58.3%) worked in regular working hours during the Distance School, while 
41.7% of parents one of them worked from home while the other was at work. The research showed 
that mostly mothers attended classes with their children (91.7%). Most parents are highly educated, 
while 45.8% of parents are one of whom graduated high school and the other parent graduated of 
college. 

As many as 83.3% of parents are considered digitally literate, but most of them do not have formal 
and/or non-formal education in the field of ICT, nor do they have ECDL diplomas (87.5%). 

Regarding the assessment of parents how important the possibility of communication with the teacher 
is during the distance learning, as many as 91.7% of parents answered that it is very important. Parents 
were also asked to assess the independence of the child’s work during distance learning. 
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Table 1. Assessment of the child's independence during distance learning. 

  f % 

1. The child performs all tasks with the help of parents 0 0 
2. The child performs tasks with a lot of help 4 16,7 
3. The child performs the tasks with constant checking 7 29,2 
4. The child performs most tasks independently 9 37,5 
5. The child performs all tasks independently 4 16,7 

Regarding the teaching content that was delivered to the students, the most fun were the online games 
and video lessons of the teacher, while the most useful content, in the opinion of the parents, was the 
video lesson of the teacher. All parents believe that following classes through an organized program via 
HRT3 would not be a better solution. When asked about the manner and deadlines for sending students' 
papers for review, most parents believe that they are appropriate for the tasks and that the defined 
deadlines for completing the tasks are completely acceptable. 

 
Figure 2. Assessment of children’s reaction to Distance school. 

From the parents' comments, which they could give in the survey, they show that parents are aware of 
the important role of teacher in the organization, preparation and implementation of the Distance school, 
and they express praise and gratitude for the effort invested by the teacher during the school year 
2019/2020. 

There is also a visible dissatisfaction of parents with the fact that they could not devote enough time to 
learning with the child, for the reason that most of them worked in regular jobs as well and because of 
their other obligations. They are aware that distance learning is not adapted to young children due to 
the need for continuous work on computers for which they are not yet ready, while for some it is the 
case of unavailable technical or technological conditions for work. 

The fact is that children in such conditions lose their work habits and motivation if they do not have 
continuous support and supervision as well, which additionally burdens the already burdened parents. 
All emphasize the desire to return to normal teaching, primarily because children lose contact with peers, 
while parents feel that they are not competent enough to help children in mastering the material in the 
way as the teacher can. 

4 CONCLUSIONS 
Without competent teachers and school staff for the new time, the support of principals and the 
education system as a whole for new technologies, we will not have a quality education either in 
classroom work or in the online environment. 

Digital technologies have been key to sustaining economic and social life during the crisis caused by 
the COVID-19 virus. It will also be a key distinguishing factor in the successful transition to a sustainable 
economy and society after a pandemic. It is obvious from everything that education with all its 
participants should be prepared for that. 
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The process of adjustment, return to routine and re-establishment of the normal educational process is 
one of the biggest challenges that teachers will face when students return to teaching. The data obtained 
from this survey can guide teachers and school administration in the process of adapting students to a 
normal lifestyle and re-establishing routine. The fact is that pupils and parents look forward to returning 
to school and appreciate more the opportunities it provides, because prolonged social deprivation of 
students during Lockdown could negatively affect the mental health of the individual, while children also 
have the possibility of developmental disorders and behavior.  

It is possible that a change in perspective due to the suspension of regular classes due to the COVID-
19 pandemic will contribute to easier adaptation of pupils. However, the daily routine of school 
obligations needs to be re-established. There are indications that pupils' habits have changed 
significantly, and the teacher has confirmed the same, so teachers and parents need to give children 
more support, understanding and perseverance to re-establish previously acquired habits during normal 
schooling. The fact is that in order to speed up and facilitate the process of adaptation of pupils to the 
"old normal", it is necessary to direct pupils to the activities they missed the most in the period of isolation 
(hanging out with friends, playing, leisure activities, etc.). 
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Abstract 
A systematic survey has been accomplished on the approach of the academia in the area of Fluid 
Mechanics to the renewed teaching-learning process derived from Bologna process in the bachelor and 
master degrees of industrial engineering of the Spanish University. The study contains the analysis of a 
total of 53 syllabuses from 20 different Spanish Universities in the two main categories in the field: “Fluid 
Mechanics” and “Fluid Facilities and Machinery”. Main trends and particularities have been extracted for 
the dedication, the basic programme content, the methodology and the assessment developed in the 
two types of subject. A critical analysis of the results is performed by detecting the strengths and 
weaknesses in relation to the use of active learning techniques and the corresponding formative 
assessment. 

Keywords: teaching-learning process, Fluid Mechanics, syllabus, engineering. 

1 INTRODUCTION 
After two decades of the Bologna declaration seeking to build the European Higher Education Area 
(EHEA), the State members have traversed a long process of reforms and convergence of their 
respective higher education systems. Within this framework, from year 2008 the new Spanish degrees 
in Industrial Engineering have been imparted according to the European Credit Transfer System (ECTS) 
looking for understanding, compatibility, quality assurance with the final objective of facilitating the 
mobility and employability of the engineering students in Europe. The implementation of ECTS has 
involved a profound change both in the curriculum of the degrees taught at the University and in the 
nature of the teaching-learning process, where the student acquires the leading role in the process and 
more situated learning, competence-based learning and practical work should be developed in contrast 
to plain knowledge transmission through master lectures [1, 2]. This transformation is somehow 
profoundly influenced by the body of knowledge in each specific area of study, the epistemology and 
foundation of each particular specific discipline, where the tradition in the way of doing of the academia 
could show a certain reluctance to change or a biased direction in the transformation. 

In this piece of research, a global analysis of the actual state of the teaching-learning process pursued 
in the area of Fluid Mechanics is performed. The actual global situation and tendencies are shown by 
detecting weaknesses and strengths to take into account for future transformation and perseverance in 
pursuing the excellence of the academic activity in the area. 

2 METHODOLOGY 
A profound and systematic survey of the main subjects in the field of knowledge of Fluid Mechanics in 
the Spanish University has been carried out with the general objective of visualizing how the university 
teaching is developed in this particular area. The base material for the present study has been the public 
teaching guides shown through the corresponding official web pages of each degree at each University. 
The study has been focused on the particular case of Industrial Engineering studies enabling the specific 
professional competences; i. e. the undergraduate Bachelor’s Degree in Industrial Technology 
Engineering with a duration of 4 years (dedication of 240 ECTS) and, after having completed the 
undergraduate degree, the postgraduate Master Degree in Industrial Engineering with a duration of 2 
years (120 ECTS). 

The study includes the compulsory subjects classified under two categories: “Fluid Mechanics” and 
“Fluid Facilities and Machinery”. The subjects have been selected under the two categories regardless 
of their particular designation or title, by taking into consideration the subject content matching each of 
the two main categories. Subjects under “Fluid Mechanics” category address the behaviour of fluids 

Proceedings of EDULEARN21 Conference 
5th-6th July 2021

ISBN: 978-84-09-31267-2
5366



 

 

(liquids and gases), their properties and the fundamental conservation laws applicable. Subjects under 
“Fluid Facilities and Machinery” address the operation, calculation and design of machines working with 
fluids (liquids and gases), where the effect of compressibility and thermodynamic processes involving 
heat transmission are not present (e. g. hydraulic pumps and turbines, fans and wind turbines), and the 
additional facilities necessary for the operation of the machine. 

The following items have been the aim of the study: 

1 Study load and timing: In this section the dimension of the work during the teaching-learning 
process of each subject is evaluated in ECTS. In the Spanish University, an average of total 
student work loading of 25 hours is contained in 1 ECTS with 10 hours of them developed with 
the presence of the teacher sharing a common space. In addition, it is identified the year and 
semester when the subject is developed. For the sake of simplicity, after the 4 years (8 semesters) 
of the bachelor degree, the 2 years of the master have been identified as the 5th and 6th year of 
the studies (9th to 12th semesters). 

2 Programme content and structure: From the detailed analysis of all the syllabuses a common 
minimum content has been identified with the main chapters or elements, and order to develop, 
as a representative reference characteristic of the Spanish academia in the field of Fluid 
Mechanics. 

3 Methodology: The learning tasks developed in the subjects are identified and the relative weight 
in terms of hours of dedication. The joint analysis allows evaluating the balance between situated 
learning versus master lectures, and individual tasks versus cooperative tasks. 

4 Assessment: Here, the way the subjects asses the learning outcomes is analysed by identifying 
the different assessment instruments used and their corresponding weight within the global grade. 
A special analysis is performed on the balance between final exam / summative evaluation and 
formative continuous evaluation. 

The same procedure has been followed with each subject. First, the raw information of all the subjects 
is tabulated in an initial subsection of data compilation. Then, with the final aim of identifying the 
tendencies, a global analysis have been developed for each previous item in the corresponding 
subsection of Results. 

The objective has been to cover majority of the Spanish Universities were studies of Industrial 
Engineering are offered, though a complete study is almost impossible and the authors apologise for 
any possible oversight or absence. 

3 RESULTS 
In this section the same analysis has been repeated for the subject of Fluid Mechanics in section 3.1 
and for the subject of Fluid Facilities and Machinery in section 3.2 containing the aforementioned issues 
of raw data collection of the syllabuses, analysis of study load and distribution, programme content, 
methodology and assessment. For each item, the main trends and particular exceptions are commented 
on. 

3.1 Analysis of the subject of Fluid Mechanics  

3.1.1 Compilation of data from Spanish Universities 
All the information of the syllabuses of Fluid Mechanics under study are presented in a schematic way 
in Table 1. The information of 21 Spanish Universities has been presented in a neutral way following 
the geographic localization; they are presented in clockwise geographical local position starting south-
eastwards from the University of the authors (UPV/EHU). It is not the objective to order them following 
any kind of criterion indicating any rank of importance. The Spanish distance learning university UNED 
(Universidad Nacional de Educación a Distancia) has also been included in the survey. 
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Table 1. Individual subjects of Fluid Mechanics in Industrial Engineering Spanish Degrees. 

University (Faculty) Subject ECTS Year / 
Semester 

Learning 
activities Assessment 

Universidad de Navarra 
(TECNUN – Escuela 
Superior de Ingenieros de 
San Sebastián) 

Fluid Mechanics 6 3rd / 6th 
TL:28,9 %, PS:46 
%, L:13,2 %, C:7,9 
%, S:4 % 

FE: 70% CA: 30 % (L 15 
%, CFD 10 %, I 5 %) 

Universidad Pública de 
Navarra (Escuela Técnica 
Superior de Ingenieros 
Industriales y de 
Telecomunicación) 

Fluid 
Engineering 6 2nd / 3rd TL: 65 %, PS: 25 

%, Ass: 10 % 
FE: 90% CA: 10 % (R 
10%) 

Universidad de Zaragoza 
(Escuela de Ingeniería y 
Arquitectura) 

Fluid Mechanics 6 2nd / 3rd TL+ PS: 83 %, L: 
17 % 

CA: 100 % (T 90 %, L 
10 %) 

Universidad de Zaragoza 
(Escuela de Ingeniería y 
Arquitectura) 

Fluid 
Engineering 4.5 5th / 9th TL: 49 %, PS: 33 

% L: 8 %, C: 10 % FE: 100% 

Universidad Autónoma de 
Barcelona (Escola 
Universitària Salesiana de 
Sarrià) 

Fundamentals 
of Thermal and 
Fluid 
Engineering 

6 2nd / 4th TL: 25 %, PS: 20 
% L: 20 % 

FE: 55 %   CA: 45 % (L 
25 %, T 20 %) 

Universitat Politècnica de 
Catalunya (ETSEIB - 
Escuela Técnica Superior 
de Ingeniería Industrial de 
Barcelona) 

Fluid Mechanics 6 3rd / 6th TL + PS: 83 %, L: 
17 % 

FE: 50 %   CA: 50 % (L 
15 %, T 25 %, R 10 %) 

Universitat Politècnica de 
Catalunya (ESEIAAT - 
Escuela Superior de 
Ingenierías Industrial, 
Aeroespacial y Audiovisual 
de Terrassa) 

Fluid Mechanics 4.5 3rd / 5th TL: 69 %, PS: 31 
%. 

FE: 35 %   CA: 65 % (T 
35 %, S & T: 30 %) 

Universitat Politècnica de 
Catalunya (ESEIAAT - 
Escuela Superior de 
Ingenierías Industrial, 
Aeroespacial y Audiovisual 
de Terrassa) 

Fluid Technics 4.5 4th / 7th TL: 69 %, PS: 31 
% 

FE: 35 %   CA: 65 % (T 
35 %, R 30 %). 

Universitat Jaume I de 
Castellón (Escuela Superior 
de Tecnología y Ciencias 
Experimentales) 

Fluid Mechanics 6 2nd / 4th TL: 60%, PS: 17%, 
L: 17% (Ass: 6%) 

FE: 70% CA: 30% (T 
20% L 10%). 

Universidad de Valencia 
(Escola Tècnica Superior 
D´Enginyeria) 

Fluid Mechanics 6 2nd / 4th TL: 33 %, PS: 58 
%, L: 9 % 

FE: 60 % CA: 40 %(R 
35 %, I 5%) 

Universidad Politécnica de 
Valencia (Escuela Técnica 
Superior de Ingenieros 
Industriales) 

Fluid Mechanics 4.5 2nd / 4th TL: 53 %, PS: 27 
%, L: 20% 

FE: 60 % CA: 40 % (R 
40 %). 

Universidad de Málaga 
(Escuela de Ingenierías 
Industriales) 

Fluid Mechanics 6 2nd / 4th TL: 70 %, PS: 15 
%, L: 15 % 

FE: 75 % CA: 25% (L 25 
%) 

Universidad de Sevilla 
(Escuela Técnica Superior 
de Ingeniería) 

Fundamentals 
of Fluid 
Mechanics 

6 2nd / 4th TL + PS: 94,2 %, 
L: 3% S: 2,5 % FE: 100 %. 

Universidad Pontificia de 
Comillas (Escuela Técnica 
Superior de Ingeniería 
ICAI) 

Fluid Mechanics 6 2nd / 4th 
TL: 38 %, PS: 38 
%, L: 14 % (Ass: 
10 %) 

FE: 50 % CA: 50 % (T 
25 % L 25 %) 
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Universidad Politécnica de 
Madrid (Escuela Técnica 
Superior de Ingenieros 
Industriales) 

Fluid Mechanics 
I 4.5 3rd / 5th TL + PS: 84 %, L: 

16 % FE: 100% 

Universidad Politécnica de 
Madrid (Escuela Técnica 
Superior de Ingenieros 
Industriales) 

Fluid Mechanics 
II 3 3rd / 6th TL + PS: 100 % FE: 100% 

Universidad Carlos III de 
Madrid (Escuela Politécnica 
Superior) 

Fluid Mechanic 
Engineering 6 2nd / 3rd Not specified FE: 60 % CA: 40 % (T & 

L 40 %) 

Universidad Carlos III de 
Madrid (Escuela Politécnica 
Superior) 

Fluid Mechanics 6 3rd / 6th Not specified CA: 100 % (T 80 %, C 
20 %) 

Universidad de 
Extremadura (Escuela de 
Ingenierías Industriales) 

Fluid Mechanics 6 3rd / 5th 
TL + PS: 69,2 %, 
L: 25 %, (Ass: 5,8 
%) 

FE: 80 % CA: 20 % (C & 
T 20%) 

Universidad de Valladolid 
(Escuela de Ingenierías 
Industriales) 

Fluid Mechanics 
Engineering 4.5 2nd / 4th 

TL: 45,6 %, PS: 
36,7 %, L: 6,7 %, 
S: 4,4 %, O: 6,7 % 

FE: 65 % CA: 35 % (T: 
25 %, L: 10 %) 

Universidad de Valladolid 
(Escuela de Ingenierías 
Industriales) 

Fluid Mechanics 6 3rd / 6th 
TL: 58,3 %, PS: 
33,3 %, L: 5 %, S: 
3,4 % 

FE: 75 % CA: 25 % (T 
20 %, L 5 %) 

Universidad da Coruña 
(Escuela Politécnica 
Superior de El Ferrol) 

Fluid Mechanics 6 2nd / 4th 
TL: 37,7 %, PS: 36 
%, L: 12,3 %, Ass: 
10,5 %, O: 3,5 % 

FE: 85 %, CA 15 % (L 
15 %) 

Universidad de Vigo 
(Escuela de Ingeniería 
Industrial) 

Fluid Mechanics 6 2nd / 4th 
TL: 59,6 %, L: 27,5 
%, Ass: 11 %, O: 
1,9 % 

FE: 80 %, CA: 20 % (R 
15 %, L 5 %) 

Universidad de Oviedo 
(Escuela Politécnica de 
Ingeniería de Gijón) 

Fluid Mechanics 6 3rd / 5th 
TL: 48,3 %, PS: 
24,1 %, L: 24,1 %, 
Tutorías: 3,5 % 

FE: 75 %, CA 25 % (L 
15%, R 10 %) 

Universidad de Cantabria 
(Escuela Técnica Superior 
de Ingenieros Industriales y 
de Telecomunicación) 

Fluid Mechanics 6 3rd / 6th TL: 50 %, PS: 33, 
3%, L: 16,7% 

FE: 60 %, CA: 40 % (: 
10 %, T 30 %) 

UNED (Escuela Técnica 
Superior de Ingenieros 
Industriales) 

Introduction to 
Fluid Mechanics 5 2nd / 4th Not specified FE: 100 % 

UNED (Escuela Técnica 
Superior de Ingenieros 
Industriales) 

Fluid 
Engineering 5 5th / 9th Not specified FE: 75 % CA: 25 % (L 

10 %, T 15 %) 

Universidad del País Vasco 
(Escuela de Ingeniería de 
Bilbao) 

Fluid Mechanics 6 2nd / 3rd 
TL: 37,5 %, PS: 
25%, L: 30%, S: 
7,5% 

FE: 65 % CA: 35 % (L 
15 %, S 10 %, T 10%) 

* Learning activities: TL (theory lectures), PS (problem solving), L (laboratory), S (seminar), C (computer class), Ass 
(assessment), O (other) 
* Assessment: FE (final exam) CA (continuous assessment) L (laboratory), T (tests), R (reports), I (involvement), C 
(computer), S (seminar) 

The total number of the analysed syllabuses, 28, is greater than the Universities, 21, because a 
University can offer equivalent degrees in different Faculties (e. g. Universitat Politècnica de Catalunya) 
or a certain degree can contain more than one subject addressing different elements of Fluid Mechanics 
(e. g. Universidad Politécnica de Madrid or Universidad de Valladolid). 

Specific acronyms have been used for specific learning activities and assessment instruments. Only the 
relative weights are presented in percentage after calculation from the number of hours and/or number 
of ECTS, when the percentages were not given directly in the syllabuses. Whenever any information 
was not available it has been indicated as “not specified”. There are some cases where the weight of 
the tasks and/or instruments of assessment has been attributed jointly to two or more items by the 
corresponding syllabus, and it has been indicated accordingly. The usual case when a subject splits a 
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final exam into 2 qualifying partial exams along the course is treated as 100% final exam because the 
summative purpose of this type of evaluation is clear in contrast to frequent small tests about tools and 
principles that are used in other tasks contributing to a formative global assessment. 

3.1.2 Study load and timing of Fluid Mechanics 
Fig. 1 shows the total study load of the individual subjects or group of subjects addressing the elements 
of Fluid Mechanics, together with the time period when the teaching-learning process is developed. The 
bar graphics represent the frequency of occurrence in percentage by adding the number of cases. 

 
Figure 1. Study load and timing of Fluid Mechanics: a) Study load (ECTS) b) Period of teaching (year)  

c) Period of teaching (semester). 

The most frequent case for Fluid Mechanics is a study load of 6 ECTS delivered in the 2nd semester of 
the 2nd year (global 4th semester). The cases with a study load greater than 6 ECTS always contain 2 
different subjects; one focused on basic fundamentals followed by one with advanced concepts such as 
compressibility, instrumentation and gauging stations, multiphase flow, potential flow, analytical study 
of the boundary layer, turbulence modelling, theory of lubrication, transitory processes or acoustics. 
Whenever there is an advanced subject of Fluid Mechanics, it is usually developed in the 3rd course, 
though the 5th year (1st year of master degree) is also possible. 

The case of 4th semester (2nd year) is appropriate because Fluid Mechanics uses basic knowledge and 
tools acquired in previous scientific subjects like Calculus, Algebra, Physics, Thermodynamics and 
Mechanics. Moreover, Fluid Mechanics feeds more advance subjects delivered in later years that deal 
with energy production and transmission, aerodynamics or fluid machinery. 

3.1.3 Programme content and structure 
In the description of the objectives, competences and learning outcomes of the syllabuses it is noticeable 
the applicable and practical character of this subject designed to solve problems of engineering, which 
will be of simplified level but with a clear practical orientation from the beginning. On the other hand, the 
basic principles and conservation laws are stated, proved and developed under certain working 

a) b) 

c) 
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hypothesis (not only the final formulas are delivered) because it is the objective of the subject to form 
engineers with capacity of reflection and criterion to evaluate the applicability of the tools to real 
engineering cases related with fluids. 

The average structure contains the following elements: 

• Introduction with the concept of fluid, its main properties and type of forces acting on a fluid. 
• Fluid statics with Pascal principle, general hydrostatic law, pressure measurement, forces on 

surfaces and evaluation of buoyancy. 

• Fluid kinematics containing the different ways to represent the fluid motion and the relation 
between the deformation and vector field of velocity. 

• Basic conservation laws of mass, momentum and energy in the integral form after presenting the 
Reynolds transport theorem together with concepts of control volume and system. 

• Theory of homogeneity and similitude with the application of Vaschy-Buckingham theorem or the 
method of the repeating variables. 

• Analysis of external flow with the concept of boundary layer and the generation of drag and lift, 
and analysis of internal flow with the analysis of head losses and forms of transporting fluids 
(pipes and open-channel flow). 

3.1.4 Methodology of Fluid Mechanics 
Fig. 2 presents the analysis of the methodologies used in fluid mechanics regarding the type of learning 
activities that are used and the relative importance of each resource. 

 

 
Figure 2. Methodology of Fluid Mechanics: a) Learning activities, b) Dedication weight to lectures and 

explanation of problems, c) Lab content.  

Fig. 2 a) shows the average distribution of tasks coming from all the cases under study. It can be 
observed that the majority of the proportion, 81.7%, refers to the use of in-person lectures in classroom 
where theory and problem solving is developed, with a greater weight of the theory (52.3 % in 
comparison to 29.4 % of problems). The general approach of problem solving sessions is the 
explanation of the procedure and calculations by the lecturer, so that it cannot be considered a resource 
of situated learning, but an expositive passive transmission instead. 

a) 

b) c) 
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In Fig. 2 b) the number of cases delivering a certain percentage of the in-person lectures is presented. The 
general conclusion is that classical expositive lectures occupy the majority of the teaching-learning activities: 
more than w = 80% of the dedication in the subject is selected in more than 60% of the analysed cases. 

The laboratory practice is the main task where the students directly applies their knowledge in the field 
and should be identified as an active methodology, with an average work load of 12.7%. This is coherent 
with the persistent use of this specific instructional activity in the field of engineering education [3, 4]. 
Other activities as computer class and seminar should be considered as residual. As far as the lab is 
concerned the most frequent dedication is between 15% and 30% of the total study load (Fig. 2c). There 
is a non neglectable number of cases that do not dedicate any time to develop this practical and hands-
on instructional activity (17% of the cases). 

All in all, the situation can be described as not optimum regarding the use of active methodologies and 
situated learning. This situation can be justified by the size of the groups of students, too large in 
compulsory subjects, offering to the teachers less possibilities to manage teamwork that requires closer 
tracking, analysis and correction of deliverables and feedback.  

It is worth mentioning the effort made in some cases (e. g. Universidad de Extremadura) where active 
methodologies like flipped classroom and programmed tutorship is used. 

3.1.5 Assessment of Fluid Mechanics 
Fig. 3 presents the type of assessment followed in the subject of Fluid Mechanics by contrasting final 
assessment and continuous assessment. In addition, different types of assessment instruments and the 
corresponding frequency of use is analysed in the case of the continuous assessment. 

 

 
Figure 3. Assessment approach: a) Assessment distribution, b) Weight of final assessment,  

c) Types of continuous assessment. 

Figure 3 a) states the clear preference of final assessment by using a final exam or the equivalent 2 partial 
qualifying exams with an average percentage of 71 %. Although this fact establishes the prevalence of 
final summative assessment, at the same time there is a non-negligible group of cases that use alternative 
instruments of continuous assessment up to a considerable extent higher than 25 % (Fig 3b), which is a 
positive aspect that mark a change from a classical 100 % final exam. As continuous assessment is 
concerned (Fig. 3c), laboratory work and periodic short tests are the most renowned instruments of 
assessment present in around 70 % the cases that use any kind of continuous assessment. 

a) 

b) c) 
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Once again, this result indicates the difficulty of continuous assessment in big groups of students 
(regular sizes between 75 and 100 students) by periodic productions or deliverables coming from 
teamwork where feedback should be given for improvement, which implies excessive workload for the 
teacher. A partial solution could be found in the use of systematic peer review and self-assessment. 

3.2 Analysis of the subject of Fluid Facilities and Machinery 

3.2.1 Compilation of data from Spanish Universities 
In Table 2 the information of the syllabuses of Fluid Facilities and Machinery under study are presented 
in the same way as in the previous subject of Fluid Mechanics. The information of 19 Spanish 
Universities has been presented with a total number of 27 syllabuses. Again, the number of subjects is 
greater than the number of Universities because a certain degree contains more than one subject 
addressing different elements of Fluid Facilities and Machinery (e. g. Universitat Jaume I de Castellón 
or Universidad de Oviedo). 

Table 2. Individual subjects of Fluid Facilities and Engineering 
 in the Industrial Engineering Spanish Degrees (Bachelor and Master). 

University (Faculty) Subject ECTS Year / 
Semester 

Learning 
activities Assessment 

Universidad de Navarra 
(TECNUN – Escuela Superior de 
Ingenieros de San Sebastián) 

Hydraulic and 
Thermal Systems 
and Machinery 

5 5th / 9th TL: 20,8 %, PS: 
35 %, O: 44,2 % 

FE: 20 %, CA: 80 
% (P: 50 %, R: 25 
%, FP: 5 %) 

Universidad Pública de Navarra 
(Escuela Técnica Superior de 
Ingenieros Industriales y de 
Telecomunicación) 

Thermal and Fluid 
Engineering 6 5th / 9th 

TL+PS: 66,7 %, 
L: 16,7 %, S: 10 
%, Ass: 6,6 % 

FE: 70% CA: 30 % 
(R: 15 %, L: 10 %, 
S: 5 %) 

Universidad de Zaragoza 
(Escuela de Ingeniería y 
Arquitectura) 

Fluid Facilities and 
Machinery 6 2nd / 4th TL+ PS: 83 %, L: 

17 % 
FE: 97.5 % CA: 
2.5 % (R 2.5 %) 

Universitat Politècnica de 
Catalunya (ETSEIB - Escuela 
Técnica Superior de Ingeniería 
Industrial de Barcelona) 

Hydraulic Machinery 4.5 5th / 10th TL + PS: 75,3 %, 
L: 24,7 %. 

FE: 60 %   CA: 40 
% (T 20 %, L: 20 
%) 

Universitat Politècnica de 
Catalunya (ESEIAAT - Escuela 
Superior de Ingenierías 
Industrial, Aeroespacial y 
Audiovisual de Terrassa) 

Thermal and FLuid 
Engineering 7.5 5th / 9th TL + PS: 66,7 %, 

L: 33,3 % 
FE: 70 %, CA: 30 
% (L 20 %, R: 10 
%) 

Universitat Jaume I de Castellón 
(Escuela Superior de Tecnología 
y Ciencias Experimentales) 

Fluid Engineering 7.5 4th / 7th 
TL: 60%, PS: 
18,7%, L+C: 16% 
(Ass: 5,3%) 

FE: 60% CA: 40% 
(L 10%, R 30% 

Universitat Jaume I de Castellón 
(Escuela Superior de Tecnología 
y Ciencias Experimentales) 

Fluid Facilities and 
Machinery 4.5 5th / 9th 

TL: 51,1%, PS: 
22,2%, L+C: 
22,2% (Ass: 4,5%) 

FE: 70% CA: 30% 
(L 10%, R 20%) 

Universidad Politécnica de 
Valencia (Escuela Técnica 
Superior de Ingenieros 
Industriales) 

Hydraulic Machinery 4.5 4th / 7th 
TL: 53,3 %, PS: 
26,7 %, L: 6,7%, 
C: 13,3% 

CA 100 % (T 80 % 
L & C 20 %) 

Universidad Politécnica de 
Valencia (Escuela Técnica 
Superior de Ingenieros 
Industriales) 

Fluid Facilities 4.5 5th / 9th TL: 53,3 %, PS: 
26,7 %, L: 20% 

FE: 70 %, CA: 30 
% (P 30%) 

Universidad de Málaga (Escuela 
de Ingenierías Industriales) 

Hydraulic 
Technology 5 5th / 10th 

TL: 33,3 %, PS: 
33,3 %, L: 33,3 
% 

FE: 60 %, CA: 40 
% (T: 10 %, L: 15 
%, P: 15 %) 

Universidad de Sevilla (Escuela 
Técnica Superior de Ingeniería) 

Hydraulic and 
Thermal Facilities 
and Machinery I & II 

10 5th / 10 TL + PS: 100 % FE: 100 % 
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Universidad Pontificia de 
Comillas (Escuela Técnica 
Superior de Ingeniería ICAI) 

Turbomachinery 5 4th / 7 Not specified Not specified 

Universidad Politécnica de 
Madrid (Escuela Técnica 
Superior de Ingenieros 
Industriales) 

Hydraulic and Wind 
Machinery 3 5th / 10 TL: 66,1 %, PS: 

27,1 %, L: 6,8 % 
FE: 80% CA: 20 % 
(R: 20 %) 

Universidad Carlos III de Madrid 
(Escuela Politécnica Superior)   Hydraulic Machinery 3 5th / 9 Not specified FE: 60 % CA: 40 

% (not specified) 
Universidad de Extremadura 
(Escuela de Ingenierías 
Industriales) 

Fluidmechanic 
Systems and 
Machinery 

6 4th / 7 
TL + PS: 54 %, L: 
27 %, C: 13.5 %, 
O: 5,5 % 

FE: 70 %, CA: 30 
% (L 15 %, R 15 
%) 

Universidad de Extremadura 
(Escuela de Ingenierías 
Industriales) 

Thermal and Fluid 
Technology 6 5th / 10 

TL + PS: 66,6 %, 
L: 16,7 %, S: 
16,7 % 

FE: 73 %, CA: 27 
% (R 27 %) 

Universidad de Valladolid 
(Escuela de Ingenierías 
Industriales) 

Fluidmechanic 
Engineering 4.5 2nd / 4 

TL: 45,6 %, PS: 
36,7 %, L: 6,7 %, 
S: 4,4 %, O: 6,7 % 

FE: 65 %, CA: 35 
% (T: 20 %, L: 10 
%) 

Universidad de Valladolid 
(Escuela de Ingenierías 
Industriales) 

Thermal Fluid 
Technology 6 5th / 10 

TL: 50 %, PS: 
26,7 %, L: 8,3 %, 
FP: 6,7 %, 
Tutorías: 3,3 %, 
Ass: 5 % 

FE: 90 % CA: 10 
% (L & R) 

Universidad da Coruña (Escuela 
Politécnica Superior de El Ferrol) 

Hydraulic and 
Thermal Machinery 6 3rd / 6 

TL: 40,3 %, PS: 
26,3 %, L: 17,5 
%, Ass: 3,5 %, O: 
12,4 % 

FE: 90 %, CA: 10 
% (L: 10 %) 

Universidad de Vigo (Escuela de 
Ingeniería Industrial) 

Hydraulic 
Turbomachinery 6 3rd / 5 

TL: 60,4 %, PS: 
22,6 %, L: 11,3 
%, Ass: 5,7 % 

FE: 70 %, CA: 30 
% (R: 20 %, I: 10 
%) 

Universidad de Vigo (Escuela de 
Ingeniería Industrial) Hydraulic Machinery 3 5th / 9 

TL: 28,1 %, PS: 
18,7 %, C: 4,7 % 
FP: 9,4 % O: 
39,1 % 

CA: 100 % (P: 80 
%, FP: 10 %, C: 
10%) 

Universidad de Oviedo (Escuela 
Politécnica de Ingeniería de 
Gijón) 

Fluid Engineering 6 4th / 7 
TL: 46,8 %, PS: 
23,3 %, L: 23,3 
%, O: 3,3 %, Ass: 
3,3 % 

FE: 80 %, CA 20 
% (L: 10%, R: 10 
%) 

Universidad de Oviedo (Escuela 
Politécnica de Ingeniería de 
Gijón) 

Analysis and Design 
of Fluid Facilities 6 5th / 9 

TL: 31,8 %, PS: 
47,7 %, L+C: 13,7 
%, Ass: 6,8 % 

FE: 70 %, CA 30 
% (L & R) 

Universidad de Cantabria 
(Escuela Técnica Superior de 
Ingenieros Industriales y de 
Telecomunicación) 

Energy Systems 5 5th / 9 TL: 64 %, PS: 24 
%, L: 12 % 

FE: 95 %, CA: 5 % 
(L & R) 

UNED (Escuela Técnica 
Superior de Ingenieros 
Industriales) 

Hydraulic Facilities 
and Machinery 5 3rd / 6 TL + PS +L: 100 

% FE: 100 % 

UNED (Escuela Técnica 
Superior de Ingenieros 
Industriales) 

Fluid Engineering 5 5th / 9 TL + PS + S: 100 
% 

FE: 75 % CA: 25 
% (L 10 %, T 15 
%) 

Universidad del País Vasco 
(Escuela de Ingeniería de Bilbao) 

Fluid Facilities and 
Machinery 4.5 5th / 10 

TL: 50%, PS: 16 
%, L: 18%, C: 
7%, FP: 9% 

FE: 75 % CA: 25 
% (L 15 %, C 5 %, 
FP 5 %) 

* Learning activities: TL (theory lectures), PS (problem solving), L (laboratory), S (seminar), C (computer class), FP (field 
practice) Ass (assessment), O (other) 
* Assessment: FE (final exam) CA (continuous assessment) L (laboratory), T (tests), R (reports), I (involvement), C 
(computer), S (seminar), P (project), FC (field practices) 
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3.2.2 Study load and timing of Fluid Facilities and Machinery 
Fig. 4 shows the total study load of the individual subjects or group of subjects addressing the elements 
of Fluid Facilities and Machinery, together with the time period where the teaching-learning process is 
developed. The bar graphics represent the frequency of occurrence in percentage by adding the number 
of cases. 

 

 
Figure 4. Study load and timing of Fluid Facilities and Machinery: a) Study load (ECTS) b) Period of 

teaching (year) c) Period of teaching (semester). 

The study load of the subject (Fig. 4a) accounts for the importance of this matter where the majority of 
the cases dedicate more than 7.5 of ECTS. The greater part of these situations involve the study of two 
different subjects dealing with hydraulic machines and their facilities; though the content of the subjects 
could include external related elements such as thermal machines and combustion engines, 
management of fluid pipe networks, domestic hot water (DHW) systems, sewage network, heating a 
cold generating systems, CFD simulation or fluid power systems (pneumatics and oil hydraulics).  

The most frequent case for lecturing this subject is the 1st semester of the 1st year of the master degree 
(Fig. 4b and 4c). As a consequence, this discipline is considered an advanced topic appropriate for 
mature students with a well established scientific foundations in maths, physics, thermodynamics and 
fluid mechanics. 

3.2.3 Programme content and structure 
In the description of the objectives, competences and learning outcomes of the syllabuses it is noticeable 
the applicable and practical character of this subject including the design, calculation and operation of 
fluid machinery and their facilities. The skills acquired in this subject are closer to the real activities of a 
graduated engineer in their professional career in comparison to a fundamental subject like Fluid 
Mechanics. All the cases analysed contain the analysis of pumps and the majority of them the analysis 
of hydraulic turbines. There exist a wider range where ventilation systems and wind turbines are 
included. 

a) 

b) c) 
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The average structure contains the following elements: 

• Introduction with a general classification of fluid machinery and definition of basic parameters. 
• Revision of fundamentals of Fluid Mechanics directly applicable to the analysis of the machines 

such as the Vaschy-Buckingham theorem, Euler theorems, the phenomenon of cavitation or the 
water hammer. 

• Explanation of each type of machine and associated facilities: turbines, pumps, fans and wind 
turbines, including: 
o Types of machines and classification 
o Components of the machine and operation 
o Homogeneity and similarity laws for the machine, specific velocity 
o Unidimensional approach if the velocity triangles and application of Euler theorems 
o Energy balance of the fluid machine 
o Characteristic curves and power terms, losses and efficiencies 

It is worth noting there are specific cases where fluid machines and their facilities are explained together 
with combustion engines and thermal machines (compressors, vapour and gas turbines), together with 
heat and cold industrial systems. Several cases have been found in Universidad Pública de Navarra, 
Universidad Politècnica de Catalunya–ESEIAAT, Universidad de Extremadura, Universidad de Sevilla, 
Universidad de Valladolid, Universidad de Cantabria and Universidad da Coruña. 

3.2.4 Methodology of Fluid Facilities and Machinery 
Fig. 5 presents the analysis of the methodologies used in Fluid Facilities and Machinery regarding the 
type of learning activities that are used and the relative importance of each resource. 

 

 
Figure 5. Methodology of Fluid Facilities and Machinery. a) Learning activities, b) Dedication weight to 

lectures and explanation of problems, c) Lab content. 

Fig. 5 a) shows the average distribution of tasks coming from all the cases under study. It can be 
observed that again the majority of the proportion, 72.6%, refers to the use of in-person lectures in 
classroom where theory and problem solving is developed, with a greater weight of the theory (46.6 % 
in comparison to 26 % of problems). Nevertheless, the percentage has diminished in comparison to the 

a) 

b) c) 
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previous fundamental subject of Fluid Mechanics (81.7%). This fact indicates that the academia tends 
to use a higher percentage of situated learning the more advanced year of studies and the more qualified 
students are involved in the learning process. Moreover, a significant percentage of cases (45 %) use 
less than a 70 % of the working time with in-person expositive lectures (Fig. 5b). 

The laboratory practice again turns out to be the main practical task with an active methodology, showing 
an average work load of 14.9% (greater than 12.7% of Fluid Mechanics). Other different interesting 
tasks have been identified in a minor number of cases (project based learning and field practices) as it 
is common practice among advanced innovative faculties [5, 6]. As far as the lab is concerned, the most 
frequent dedication is located again between 15% and 30% of the total study load (Fig. 5c) for analysing 
the operation of machines through experimental tests. 

3.2.5 Assessment of Fluid Facilities and Machinery 
Fig. 6 presents the type of assessment followed in the subject of Fluid Facilities and Machinery by 
contrasting final assessment and continuous assessment. In addition, different types of assessment 
instruments and the corresponding frequency of use is analysed in the case of the continuous 
assessment. 

Figure 6 a) states the clear preference of final assessment by using a final exam with an average 
percentage of 71 % similar to the case of the subject of Fluid Mechanics. However, in this case the 
preferential situation (50 % of the cases) is a subject with less than 75 % of the grading weight in the 
final exam diminishing the cases having the final exam as almost the unique instrument (Fig 6b), in 
comparison to Fluid Mechanics. Consequently, in more advanced years of the corresponding degrees 
is more probable to find a higher inclusion of formative continuous assessment that is the product of 
teamwork of the students. 

When analysing the different types of instruments used for assessment (Fig. 6c), once again the 
practical work developed in the lab is the preferred item as it was the case for Fluid Mechanics. A 
noticeable difference has been observed in this case: the increase of use of reports (written deliverables 
of problems, review works or short projects) as a tool for assessment and the use of project based 
assessment, though in a minority way. 

 

 
Figure 6. Assessment approach: a) Assessment distribution, b) Weight of final assessment,  

c) Types of continuous assessment. 

a) 

b) c) 
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4 CONCLUSIONS 
The main aspects observed in the analysis performed in the previous section of results are summarized 
hereafter: 

• Fluid Mechanics is a fundamental subject (6 ECTS averaged) usually imparted in the 2nd year of 
the Bachelor’s degree in Industrial Technology Engineering (frequently developed at the 4th 
semester). Fluid Facilities and Machinery is an advanced matter (>7.5 ECTS averaged) normally 
involving two different subjects with the important core imparted at master level (1st year and 1st 
semester of the master degree). 

• Regular expositive lectures occupies the main preference as the preferred system for the learning-
teaching medium with an average percentage greater than 70 % in both subjects. More active 
methodologies such as project based learning or flipped classroom are used in sporadic occasions. 
The main active methodology used are the experimental analysis performed in the laboratory with 
a predominance of dedication between 15% and 30% over the total dedication in both subjects. 

• A least common content structure has been recognized in each subject, which should be taken 
as a reference. In addition, particular alternative options with integration of other fields of 
knowledge and/or with advanced concepts have been identified. 

• The most frequent profile of assessment in the area is a combination of final and continuous 
assessment with a predominance of the 1st method (around 70 %) in both subjects. This fact 
reveals a resilience of summative final-purpose assessment by means of individual exam, though 
the weight has diminished in comparison to the curriculums of previous plans with values closer 
to a 100%. Teamwork in the laboratory and technical report submission together with individual 
short tests are the common active methodologies promoting continuous evaluation in the two 
subjects. In the more advanced subject of Fluid Facilities and Machinery at the level of master 
degree there are more frequent cases with higher weight of continuous evaluation in comparison 
to the basic subject of Fluid Mechanics. 

The actual global situation of the teaching-learning process, from the point of view of active 
methodologies and formative continuous assessment shows an improvable balance. On average the 
two main compulsory subjects in the area of Fluid Mechanics shows a high percentage weights of final 
qualifying individual exams and one-direction passive expositive lectures as the main means of 
delivering knowledge from the teacher to the students. The main reason for this shortage may be the 
large size of the groups of students we have to manage apart from the customary idiosyncrasy of the 
academia of this particular field of knowledge. 
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TRANSITION TO ONLINE LEARNING: A SOUTH AFRICAN CASE 

STUDY 
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Abstract 
The radical change in delivery method caused by the COVID-19 pandemic forced students and 
academics alike into the online space rather than the conventional brick and mortar learning model. The 
objective of this study was to investigate the impact that the digital divide has on student transition to 
online learning during the COVID 19 crisis at a selected higher education institution (HEI) in South Africa. 
Ensuring digital equality during the pandemic was crucial for higher education institutions around the 
world, to ensure the smooth transition to the online space. To achieve the aim, the study investigated 
students' Digital literacy level; Social Capital level; Economic Capital level; Digital access level; Ease of 
transition to online learning, and Skills developed through online learning. Ethical approval was received 
from the selected HEI in South Africa (SA).  An online survey tool through Google docs was administered 
electronically, by posting it on the institution’s notice system, to gather primary data. The methodology 
adopts a quantitative approach of gathering data to understand the impact of the digital divide on 
students’ transition to online learning. A total of 36 questions are asked with 9 on demographic data, 
and 25 requiring a rating on a scale or selection from options provided. 2 open-ended responses are 
included at the end as an option for students’ to provide supporting feedback on the issues being 
investigated in the questionnaire.  The questionnaire was first piloted on 2 students from the identified 
population, for logic, flow, and understandability.  Purposive sampling was adopted. A total sample of 
366 students participated in the study, with a large majority being female students, between 18 to 25 
years of age, who are SA citizens. The survey results indicate that during the lockdown, the majority of 
these students were resident in their home-country, SA, with the minority based in rural areas. 
Preliminary results indicate a significant percentage of the sample had access to free data provided by 
the institution. However, a significant percentage neither had access to mobile data nor to Wifi nor to 
free data at the institution. A significant majority had access to >10Gb of data per month. The overall 
quality of the internet regarding quality, reliability, signal and speed was found to be either ‘poor at times’ 
or ‘good at times’ by a significant proportion of the sample, in each case. A large majority indicated that 
they found the cost of internet access significantly expensive. It was noted that literacy levels had a 
significant effect on student perceptions of general usefulness of online learning. Further, the analysis 
indicated that digital literacy is a significant predictor of fostering independence. Good literacy levels for 
online tools are a significant predictor of perception that online learning is useful. There is significant 
agreement that both personal and engagement skills have been developed with online learning. 

Keywords: Digital divide, online learning, digital capital, social capital, economic capital, online skills, 
commerce students, South Africa. 

1 INTRODUCTION 
The COVID-19 pandemic forced the temporary closure of many higher education institutions around the 
world in 2020. In an attempt to save the academic year, Dhawan (2020) stated that, this crisis made 
online learning a necessity rather than just an option and there has been an exponential increase in the 
use of online learning models by higher education institutions around the world. This forced transition to 
the online space highlighted the inequalities which exist in the access to and use of technologies. This 
inequality is commonly referred to as the ‘digital divide’. Thus, the objective of this study was to 
investigate the ‘actual’ digital divide which existed in the early stages of lockdown and the transition the 
online space, as well as the impact this had on student transition to online learning during the pandemic. 

2 METHODOLOGY 
The current research forms part of a study on the impact of the digital divide during the covid-19 
pandemic on students at higher education institutions. A gatekeeper (GK) letter was obtained from the 
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selected HEI for permission to distribute the questionnaire to the targeted group of students. Ethics 
approval was subsequently received from the HEI as per protocol reference number 
HSSREC/00001968/2020. 
The focus of this study is on undergraduate students in management related studies. An online survey 
tool through google docs was administered electronically to gather primary data. The survey was 
disseminated by posting on the institutions’ notice system. The methodology adopts a quantitative 
approach of gathering data to understand the impact of the digital divide on students’ transition to online 
learning. A total of 36 questions were asked with 9 on demographic data, and 25 requiring a rating on a 
scale or selection from options provided. 2 open-ended responses are included at the end as an option 
for students’ to provide supporting feedback on the issues being investigated in the questionnaire.  Data 
collection was open for a period of 3 weeks during the early stages of the initial lockdown (September 
to October 2020), but the questions were based on their experiences during the lockdown levels 5 and 
4 in South Africa. This was explicitly stated in the questionnaire, by informing respondents that “any 
reference to the 'lockdown' refers to the periods of lockdown levels 5 and 4. So, please answer the 
questions, based on your experiences during this period”. The online survey took respondents 
approximately 15 minutes to complete and responses were recorded anonymously. The targeted 
sample was 1200 students. Students who were willing to participate in the study were presented with 
the informed consent section at the beginning of the questionnaire, which informed them that their 
participation is voluntary; they are able to refuse to participate or withdraw from the project at any time 
with no negative consequence; that there will be no monetary gain from participating in the study; and 
that confidentiality and anonymity of records identifying them as a participant will be maintained. The 
questionnaire was first be piloted on 2 students from the identified population, for logic, flow, and 
understandability to ensure that there were no queries or concerns raised during the completion of the 
questionnaire. The quantitative approach was considered suitable to address the study’s aim and 
research objectives. A quantitative study is also considered ideal to be able to generate a large sample 
via a questionnaire.  Purposive sampling will be adopted. 
Data collected through the google form will be electronically stored and secured. Through electronic 
means, the raw data was retrieved and statistically analysed, using statistical analysis software, SPSS.  
The study was designated as one which involved minimal risks, and could be addressed through 
obtaining informed consent and developing a protocol for protection of privacy and confidentiality of 
each participant.  

3 RESULTS 
The demographics of the 366 respondents in this study (Figure 1) include a large majority of the 
respondents who were South African (97.8%) female (57.7%) students within the age group of 18 to 25 
years (98.4%). The disciplines of Accounting (51.1%) and Information Systems & Technology (IS&T) 
(15.6%) were best represented, with 100% of respondents being full time students in Year 1 (45.9%) 
Year 2 (36.1%), and Year 3 (18.0%). 

 
Figure 1. Study Demographics. 
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A significant 99% were based at home during lockdown (p<.0005); 98% were currently in their home country 
(p<.0005); and a significant majority, 57%, were living in an urban area during the lockdown, p<.0005. 

 
Figure 2. Access to electricity. 

As depicted in Figure 2, only 15% of students had access to very reliable electricity during the lockdown, 
while 13.9% indicated not reliable access to electricity. A one-sample t-test revealed that the average 
score (3.44) is significantly bigger than the average of ‘3’ (p<.0005) indicates that electricity was above 
average in terms of reliability, and more ’on the reliable side’ during the lockdown. 

A significant 76% receive funding for their studies, p<.0005. 

      
 Figure 3. Network Access: During Lockdown. Figure 4. Network Access: Currently. 

During lockdown, a significant percentage (Figure 3) of the sample had access to free data provided by 
the institution (73.8%, p<.0005). It is also evident that a significant percentage neither had access to 
mobile data (56.3%, p=.016) nor too Wifi (79.8%, p<.0005). While, currently (at the time of data 
collection) (Figure 4), a significant percentage of the sample had access to free data provided by the 
institution (65.0%, p<.0005). However, a significant percentage neither have access to mobile data 
(64.8%, p<.0005) nor too Wifi (67.2%, p<.0005) nor to free data at the institution (82.0%, p<.0005). 

During lockdown, a significant majority (75.7%) had access to either a 5Gb-10Gb data package or to a 
package with >10Gb (and capped), p<.0005. While, currently (at the time of data collection), a significant 
majority (55.2%) had access to >10Gb of data per month, p<.0005. 

During the lockdown, the overall quality of the internet regarding quality, reliability, signal and speed was 
found to be either ‘poor at times’ or ‘good at times’ by a significant proportion of the sample, p<.0005 in 
each case. While, currently the overall quality of the internet regarding quality, reliability, signal and 
speed was found to be either ‘poor at times’ or ‘good at times’ by a significant proportion of the sample, 
p<.0005 in each case.  

A significant number of students own laptops (71.6%) and/or smartphones (80.3%), and in both 
instances these devices were the most significantly adopted by students to access their emails and 
learning content on the institution’s Learning Management System (LMS), p<.0005 in each case.  

2,7

11,2

40,4
30,6

15

No	electricity	at	all 2 3 4 Electricity	was	very	reliable

1,9 3,6 3,3 4,9

38,8 40,4

48,4 47,846,7 46,2

39,1 38,3

12,6
9,8 9,3 9

0

10

20

30

40

50

60

Quality Reliability Signal Speed

Non-existent Poor	at	times Good	at	times Always	good

1,1 1,6 1,1 2,2

27,6
33,1

40,7
43,7

53,3
50,5

44
42,6

18
14,8 14,2

11,5

0

10

20

30

40

50

60

Quality Reliability Signal Speed

Non-existent Poor	at	times Good	at	times Always	good

5381



 

 

Students were interacting with both emails (72.7%) and the LMS (52.2%) during the lockdown as a 
significant number (p<.0005 in each case) were accessing these 1 or more times a day.  

There is significant agreement (M=3.24) that it was easy to navigate/ use new online learning tools 
during COVID, p<.0005. 

 
Figure 5. Literacy Levels. 

The average literacy scores (Figure 5) for general LMS, digital, and network literacy skills are all significantly 
greater than 3, indicating that the sample is confident about being literate in all three areas. However, 
investigating platform literacy skills, students were significantly less literate at the new technologies like MS 
Teams, Google Meet and Skype (mean <3 for each), when compared to Zoom (mean >3.66), p<0005. 

While there were a number of ways students could get assistance with technology during lockdown, 
friends and social networks are used by significant proportions of the sample (Figure 6). 

 
Figure 6. Technology assistance. 
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Thus, was further substantiated by the result indicating that a significant proportion (p<.0005) of the 
respondents never had assistance at home with technical difficulties. 

More specifically, respondents received significantly ‘average to good’ (p<.0005) support from friends, 
lecturers and peers with online learning difficulties. Family members were noted as also providing 
significantly ‘good to excellent’ support for the same. 

 
Figure 7. Online learning assistance. 

The respondents indicated that the cost of internet access during the lockdown was significantly 
expensive (mean =2.84, p<.0005). A significant proportion of the sample owned multiple devices such 
as laptops and/or smartphones to facilitate access to online learning. Only 27.3% of the respondents 
had available their own personal designated space/digital desk for attending online classes at home, 
during the COVID-19 lockdown. An equal percentage (36.3% in each case) had access sometimes/no 
access at all to their own personal designated space. 

The next part of the study aimed at understanding the students’ experience of the transition from face-
to-face learning to online learning. To test for significant agreement or disagreement, the Wilcoxon 
Signed ranks test was used to test the agreement score against the central value (on the scale) of 2.5 

Table 1. Online learning experience. 

 Online learning Highest % Mean p-value 

1 provides a more encouraging learning environment 41.2% : Agree 2.44  

2 facilitates deeper learning 41.3% : Agree 2.53  

3 facilitates easier completion of learning tasks 42.3% : Agree 2.70 .000 

4 provides more opportunities to participate in learning activities 41.0% : Agree 2.66 .001 

5 enhances collaboration with my peers 36.9% : Agree 2.54  

6 enhances communication with my lecturer 44.3% : Agree 2.64 .001 

7 encourages me to become an independent learner 46.2% : Strongly Agree 3.36 .000 

8 forces me to be self-motivated 48.4% : Strongly Agree 3.35 .000 

9 forces me to have a structures study routine 42.1% : Strongly Agree 3.22 .000 

10 is easy to adapt to 34.4% : Disagree 2.32 .001 
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Analysis shows that there is significant agreement to questions 3, 4, 6, 7, 8 and 9; and significant 
disagreement to question 10. 

Factor analysis was applied to these 10 items to explore the structure of the data and identify underlying 
groupings/factors. Promax rotation is applied. 

Results from a factor analysis with Promax rotation on these 10 items produced a Kaiser-Meyer-Olkin 
(KMO) value of .880 which indicates that the data was adequate for successful and reliable extraction. 
In addition, a significant Bartlett’s test (p<.0005) indicates that correlations between items are not too 
low. 

Two factors were extracted which account for 66.9% of the variance in the data. Cronbach’s alpha is 
calculated for each factor to test for reliability of the composite measure. An alpha value of >.7 indicates 
reliability. A summary of each factor follows in Table 2. 

Table 2. Factor extraction: Online learning experience. 

Factor/Construct Label Items 
included 

Percentage of 
variance 

Cronbach’s 
alpha 

General usefulness GENUSE 1 – 6, 10 50.1% .900 

Fosters independence FOSIND 7 - 9 16.8% .836 

Composite measures were formed by calculating the average of the scores from the individual items in 
the factor. Further analysis was done on these composite measures using the factor loading matrix. 

The results of a one-sample t-test indicated that there is significant agreement (mean=3.3, p<.0005) that 
online learning has fostered independence. There is neither significant agreement nor disagreement 
that general transitioning is positive. 

Regression analysis (stepwise regression) was performed on these to ascertain what effect literacy 
levels had on the 2 transition factors, with the Dependent Variable – GENUSE (general usefulness), and 
the Independent Variables – LMS, digital and network literacy. Literacy levels have a significant effect 
on perceptions of general usefulness of online learning, p<.0005. The independent variable, LMS 
Literacy, accounts for 9.9% (R2 = .099) of the variance in GENUSE.  LMS literacy is a significant 
predictor of general transition, beta = .315, p<.0005, indicating that the better their LMS literacy is the 
more they perceive that LMS platforms are easy to use. 

Following a similar analysis it was noted that: 
• Dependent Variable: FOSIND - Digital literacy is a significant predictor of FOSIND (fostering 

independence), indicating that the better their digital literacy is the more they perceive that 
transitioning to online learning fosters independence, beta = .292, p<.0005. 

• Dependent Variable: GENUSE - Good platform literacy levels for Skype, beta = .350, p<.0005, 
and Zoom, beta = .163, p<.0005, are significant predictors of perception that online learning is 
useful, indicating that the better their platform literacy is the more they perceive that transitioning 
to online learning platforms is easy. 

• Dependent Variable: FOSIND - Zoom literacy is a significant predictor of FOSIND (fostering 
independence), indicating that the better their Zoom literacy is the more they perceive that 
transitioning to online learning fosters independence, beta = .362, p<.0005. 

The final part of the study investigated the skills which a student needs develop to succeed as an online 
learner. The questions focused on the extent to which the respondents agreed with the statements 
presented (Table 3) in relation to the skills they have developed/are developing during online learning. 
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Table 3. Online learning student skillset. 

 The transition to online learning has helped me to… Highest % Mean p-value 
1 better communication skills      50.3% : Agree 2.77 .000 

2 collaboration opportunities    51.9% : Agree 2.73 .000 

3 more empathy for others 59.3% : Agree 2.93 .000 

4 my own personal wellbeing 52.7% : Agree 2.96 .000 

5 flexibility to changing circumstances 55.2% : Agree 3.08 .000 

6 self-regulation to facilitate personal success 56.0% : Agree 3.08 .000 

7 a growth mindset to facilitate holistic learning 56.6% : Agree 3.04 .000 

8 independent learning management    52.2% : Agree 3.14 .000 

9 critical thinking skills 52.2% : Agree 3.08 .000 

There is significant agreement to all these skills (Table 3). 

Factor analysis was applied to these 9 items to explore the structure of the data and identify underlying 
groupings/factors. Promax rotation was applied. 

Results from a factor analysis with Promax rotation on these 9 items produced a Kaiser-Meyer-Olkin 
(KMO) value of .904 which indicates that the data was adequate for successful and reliable extraction. In 
addition, a significant Bartlett’s test (p<.0005) indicates that correlations between items are not too low. 

Two factors were extracted which account for 72.3% of the variance in the data. Cronbach’s alpha is 
calculated for each factor to test for reliability of the composite measure. An alpha value of >.7 
indicates reliability. A summary of each factor is presented in Table 4. 

Table 4. Factor Extraction: Online learning student skillset. 

Factor/Construct Label Items 
included 

Percentage of 
variance 

Cronbach’s 
alpha 

Personal skills SKILL_PERS 4 - 9 59.2% .917 

Engagement SKILL_ENG 1 - 3 13.1% .810 

Composite measures were formed by calculating the average of the scores from the individual items in 
the factor. Further analysis was done on these composite measures resulting in the factor loading matrix. 

The results of a one-sample t-test indicated that there is significant agreement that both these skill types 
(Personal Skills: mean 3.06 and Engagement: mean 2.81, p<.0005 for both) have been developed with 
online learning.  

Regression analysis (stepwise regression) was performed on these to ascertain what effect literacy 
levels had on these 2 skills types, with the Dependent Variable – SKILL_PERS (Personal Skills), and 
the Independent Variables – LMS, digital and network literacy. Literacy levels have a significant effect 
on the development of skills to support success in online learning, p<.0005. Analysis shows that LMS 
literacy level significantly impacts opinion/agreement that personal skills have developed as a result of 
online learning, beta = .131, p<.0005, indicating that the better their LMS literacy is the more they are 
able to develop their personal skills in the online environment. 

Following a similar analysis it was noted that: 

• Dependent Variable: SKILL_PERS - Zoom literacy is a significant predictor of 
perceptions/agreement that online learning has developed personal skills, beta = .209, p<.0005, 
indicating that the better their Zoom literacy is the more they are able to develop their personal 
skills in the online environment. 

• Dependent Variable: SKILL_ENG - Ability to use MS teams is a significant predictor of perception 
that online learning develops engagement skills, beta = .212, p<.0005, indicating that the better 
their MS Teams literacy is the more they are able to engage in the online environment. 
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4 DISCUSSION AND CONCLUSION 
Digital access results indicated that a significant majority of the students accessed online learning 
through the free data access provided by the institution, which was typically 5 to 10GB. However, the 
quality of their internet access in relation to quality, reliability, signal and speed was rated as ‘poor to 
good’ overall. The types of technology commonly used to support their online learning included laptops 
and smartphones which were used to access their institutional emails and the LMS. Students were 
interacting regularly with emails and the LMS, at least once a day. Despite being registered at a 
traditionally face-to-face institution with no prior experience with online learning, students indicated that 
it was easy to navigate/ use new online learning tools during the lockdown. Digital literacy results showed 
that students were confident in LMS, digital, and network literacy skills but they were less confident with 
platform literacy skills. ElSaid’s research (2021) also support that modest IT skills for students are one 
of the main challenges for online learning adoption. Social capital was strongest amongst friends and 
social networks with respect to technology issues faced by students; while lecturers, friends and peers 
provided the most support in their transition to online learning. These factors were also highlighted by 
Singh, Sharma and Gupta (2021) where their research suggests that learning space challenges, weak 
digital infrastructure, as well as family and social dynamics, exacerbate the digital divide for students, 
increasing their learning space inequality which ultimately negatively influences their learning outcomes. 
Economic capital results indicated that data costs were too high for the large majority, with a minority 
having their own personal designated space for online learning. This resonated with the findings of 
Azubuike, Adegboye and Quadri (2021) who determined that there was a direct relationship between 
the socioeconomic status of students and the digital divide they faced in accessing remote learning 
during the pandemic. Device access was not a problem with the majority of students owning more than 
1 device to be able to access online learning. Govindarajan and Srivastava (2020) stress that lack of 
access to technology can amplify the digital divide in online learning. Stewart (2021) stresses however 
that these challenges of ‘equivalent learning experiences, lowest-common technology, alignment of 
digital tools and curricular objectives, institutional support, social presence, teaching presence, and 
socio economic’ factors are not new to the digital divide, but rather they have intensified this divide in 
the online learning space. As Ramirez (2021) suggests ‘digital poverty and illiteracy are considered for 
some to have ‘emerged’ from the pandemic’ in particular because of the failure to recognise the pre-
existing digital divide in the traditional face-to-face environment. 

Transitioning to online learning was largely a positive experience with students highlighting that online 
learning facilitated easier completion of learning tasks; provided more opportunities to participate in 
learning activities; enhanced communication with their lecturer; encouraged them to become 
independent learners; forced them to be self-motivated; and forced them to have a structures study 
routine. Overall, the greater the literacy levels of the students the more they found online learning to be 
useful, and fostering independence. Students agrees that the transition to online learning developed in 
them a new skillset which were broadly classified as ‘personal skills’ and ‘engagement skills’. These 
results correlate with the study by Singh et al (2021) and UNESCO (2021) which highlighted that lecturer 
support, personal study space and technological competence were key to ease and success of transition 
to emergency online learning (EOL). As Ali in McKenzie (2021) suggests, it is imperative for lecturers to 
meet our students “where they are” in the online space, in an effort to understand our students limitations 
in online learning, and adapt our classes accordingly to narrow this digital divide. 
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CIRCUS ARTS CENTERS DURING COVID-19: ONLINE CONTENT 
SERVICE AND SOCIAL MEDIA PRESENCE 

P. Kiszl, E. Szüts 
Eötvös Loránd University (HUNGARY) 

Abstract 
Educational, cultural, and community institutions related to circus arts are rarely in the focus of scientific 
examination outside the scope of performing arts. This work aims to further the cause of filling this gap: 
the study examines the content service structure of five major circus arts centers by analyzing, from the 
perspective of library and information science (LIS), entirely digital solutions not requiring personal 
presence necessitated by COVID-19: 

1 Centre National des Arts du Cirque (Châlons-en-Champagne, France); 
2 Circusland, El Palau Internacional De Les Arts Del Circ – The International Palace of the Circus 

Arts (Besalú, Spain); 
3 École nationale de cirque Montréal – National Circus School (Montréal, Canada); 
4 National Centre for Circus Arts (London, United Kingdom); 
5 Sirkuksen tiedotuskeskus – CircusInfo Finland (Helsinki, Finland). 

Particular attention is given to the institutions’ social media (Facebook, Twitter, Instagram, YouTube) 
activities; comparative statistics are provided on posts, reactions thereto, comments, and shares. Our 
presentation reveals the circus arts centers’ system of educational programs, trainings, events, contact 
with the audience, and activities aiming to promote this art form even under these unusual 
circumstances. By analyzing internationally the pressure of digital development on circus arts applied 
by the pandemic, we aim to encourage the innovation of further fields of culture and education, and the 
launch of pilot projects. 

Keywords: circus art, COVID-19, digital content, educational program, innovation, social media, 
statistics. 

1 INTRODUCTION 
There are wide variations between reactions to COVID-19 worldwide; even within the European Union 
there is no uniform response. One common feature among the crisis management methods of different 
nations is that, adapting to the waves of the pandemic, they either restrict personal visits to non-essential 
cultural and educational institutions, or temporarily close these establishments. Sharing the professional 
activities of these institutions with the public is typically limited to online solutions, primarily social media. 

A recent survey [1] analyzing the online activity of the 100 largest museums in Italy during the 
coronavirus crisis, which also served as an inspiration for this current research, shows that due to the 
pandemic, Italian museums more than doubled their social media presence. The study revealed that 
museums intend to maintain their increased online activity in the future. For libraries, the website of the 
International Federation of Library Associations and Institutions (IFLA), COVID-19 and the Global 
Library Field [2] collects and publishes in English all widely adaptable, international best practices 
related to the pandemic. In libraries, digitizing processes and the strengthening of the technical 
infrastructure were accelerated; videoconferencing became a commonly applied practice in internal and 
external communication, and during performing educational and community tasks [3]. The social 
function of libraries became more prominent; supporting community members facing job losses, 
healthcare crises, and remote work and learning became a priority [4]. 
There are also examples among public collections proving that COVID-19 provides an opportunity for 
the public role of art and culture to be reevaluated and appreciated. In the competition expected to arise 
after the post-pandemic reopening, preserving these positive effects will probably remain a major 
challenge for art and cultural institutions with educational duties [5]. 
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2 METHODOLOGY 
In this situational analysis, as part of a lesser-researched topic, we, as librarians, examine the social 
media activities of the following five circus arts centers, and compare the year 2020 with their pre-
pandemic online public relations from 2019: 

1 Centre National des Arts du Cirque (Châlons-en-Champagne, France); 
2 Circusland, El Palau Internacional De Les Arts Del Circ – The International Palace of the Circus 

Arts (Besalú, Spain); 
3 École nationale de cirque Montréal – National Circus School (Montréal, Canada); 
4 National Centre for Circus Arts (London, United Kingdom); 
5 Sirkuksen tiedotuskeskus – CircusInfo Finland (Helsinki, Finland). 

Based on the social media accounts shown in Table 1, we examined (1) what information the institutions’ 
platforms contain related to the coronavirus, (2) how they provide service through them during the 
pandemic, and (3) we compared activities seen on different platforms – Facebook, Twitter, Instagram, 
YouTube – and the reactions to these posts, and (4) we identified the self-produced online content 
created especially as a response to the pandemic situation. 

The data serving as the backbone of the study, spanning two years, created between January 2019 and 
December 2020, were saved and analyzed in MS Excel between January 2021 and March 2021. 

Table 1. Official websites and social media platforms of circus arts centers. 

Name CircusInfo Finland École nationale de 
cirque Montréal 

Centre 
National des 

Arts du Cirque 

National Centre 
for Circus Arts Circusland 

Official 
website 

https://sirkusinfo.fi
/en 

https://ecolenation
aledecirque.ca/en 

https://www.c
nac.fr/article/9

46 

https://www.natio
nalcircus.org.uk 

https://circusland
.org 

Facebook https://www.facebo
ok.com/sirkusinfo 

https://www.faceb
ook.com/ecolenati

onaledecirque 

https://www.fa
cebook.com/C
NACChalons 

https://www.face
book.com/Nation
alCentreforCircu

sArts 

https://www.face
book.com/circusl

andbesalu 

Twitter https://twitter.com/
sirkusinfo 

https://twitter.com/
ENC_EcoleCirque – https://twitter.co

m/nationalcircus 
https://twitter.co
m/circusland_tw 

Instagram 
https://www.instag
ram.com/sirkusinf

o/?hl=fi 

https://www.instag
ram.com/ecolenati
onaledecirquemtl 

https://www.in
stagram.com/
cnac_chalons 

https://www.insta
gram.com/nation

alcircus 

https://www.insta
gram.com/circusl

andbesalu 

YouTube – 

https://www.youtu
be.com/channel/U
CUGdwHDsKDB6

54FYxvoRFEQ 
– 

https://www.yout
ube.com/user/Cir
cusSpaceLondo

n 
– 

3 RESULTS 

3.1 Official websites 
On the official websites of the institutions, we used the keywords ‘pandemic’, ‘COVID-19’, and 
‘coronavirus’ to search for relevant content. 

On the website of the National Circus School, several pages contain information related to the 
coronavirus. The National Circus School summarizes the health regulations of the institution related to 
the pandemic in the 71-page document titled COVID-19 Guide Des Mesures Sanitaires En Temps De 
Pandémie, [6] written in French. The National Circus School, due to the COVID-19 pandemic, and in 
order to comply with the guidelines published by the governments of Québec and Canada, cancelled its 
Summer Camp [7] and held its entrance examination online due to the travel restrictions and public 
health measures then in effect [8]. Under normal circumstances, the students end the year with 
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performances. The current situation made this impossible, therefore, as an unconventional solution, 
they have created a five-episode documentary series titled The Circus Must Go On!, which introduces 
the effects the epidemic has on the students’ work [9]. 

The homepage of the National Centre for Circus Arts of London greets visitors by drawing their attention 
to the menu item related to the coronavirus. Several pages contain information on the pandemic. The 
National Centre for Circus Arts summarizes the framework of the institution’s reopening and the public 
health regulations related to the virus in a 13-page document titled Reopening strategy & user guidance 
[10]. Currently, all higher education activities, and the programs Centre for Advanced Training (CAT) 
and London Youth Circus are organized online. The employees of the institution work remotely and keep 
in contact with the audience from their homes. There are no personal auditions; each candidate needs 
to apply for the programs with a video and by completing an online form. For those seeking career 
options, a Virtual Degree Open Day was held on YouTube and Zoom [11]. 

One of the few benefits of the epidemiological situation is that by transferring professional events, 
conferences, and workshops to the online space, they can be attended by those who did not have the 
opportunity before due to geographical and/or financial obstacles. The one-year-old NuoraNORD 
Incubator project [12] is coordinated by the six members of the Baltic Nordic Circus Network (BNCN), 
including CircusInfo Finland. Its goal is to revive circus initiatives in the region. Due to the pandemic, all 
events are organized online. In the online conversation Focus on the Nordics [13], Finnish and 
Norwegian circus artists shared their thoughts as early as on 20 January 2020 on what activities they 
are planning during the COVID-19 period for the following few years, and on the prerequisites therefor. 

The official websites of the Spanish Circusland and the French Centre National des Arts du Cirque have 
no communication posted on the pandemic. 

3.2 Social media 
All five circus arts centers have Facebook and Instagram accounts. Only the Centre National des Arts 
du Cirque does not have a Twitter account, while the École nationale de cirque Montréal and the National 
Centre for Circus Arts both have YouTube channels. 

3.2.1 Facebook 
Table 2 shows that there is a considerable difference between the levels of activity of different circus 
arts centers’ Facebook pages and the number of their likes. Institutions also engaged in higher education 
have significantly more followers and likes. The biggest Facebook page belongs to the École nationale 
de cirque Montréal; the Canadian institution had 21,962 followers at the time of this study. The second 
place belongs to the National Centre for Circus Arts with 17,410 followers. 

Table 2. Numbers of Facebook followers and likes of circus arts centers (11 February 2021). 

Institutions Number of followers Number of likes 

CircusInfo Finland 1,461 1,235 

École nationale de cirque Montréal 21,962 19,934 

Centre National des Arts du Cirque 8,530 7,928 

National Centre for Circus Arts 17,410 16,063 

Circusland 1,415 1,327 

Table 3 summarizes the Facebook activities of circus arts institutions in 2020. The National Centre for 
Circus Arts, with 217 Facebook posts, is in the lead among the examined institutions; the number of its 
posts has barely decreased since 2019. The second most active institution is the École nationale de 
cirque Montréal with 168 posts in 2020, which means a nearly 50% decrease compared to 2019. 
CircusInfo Finland was the only institution increasing the number of its posts: it published 134 in 2020, 
which is more than the 123 published in 2019. 
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Table 3. Number of Facebook posts of circus arts centers in 2019 and 2020. 

Institutions 
2019 2020 

Number of posts Number of posts 
CircusInfo Finland 123 134 

École nationale de cirque Montréal 328 168 

Centre National des Arts du Cirque 140 103 

National Centre for Circus Arts 221 217 

Circusland 130 83 

Fig. 1 shows the reactions (Like, Love, Haha, Wow, Sad, Angry) to Facebook posts. It can be established 
that all institutions received less reactions in 2020 than in 2019. The decrease in Facebook posts and 
reactions was typically accompanied by a decrease in shares and comments as well. The two 
exceptions are Circusland, whose posts received more comments in 2020 than in 2019, and the Centre 
National des Arts du Cirque, whose posts were shared more times in 2020 than in 2019. Regarding 
Circusland, which is an institution in Catalonia, Spain, performing museum duties related to circus arts 
as well, we would like to note that it is a newly established institution, whose opening was planned for 
the spring of 2020. 

 
Figure 1. Number of Facebook activities in 2019 and 2020. 
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3.2.2 Instagram 
The most widely used social media platform after Facebook is Instagram. Although the number of 
viewers is visible on short video posts, we did not take this into consideration, because no similar data 
is provided for picture posts; only the number of likes is public. 

In the case of Instagram accounts compared in Table 4, it can be established again that institutions 
engaged in higher education are using this platform more actively. Proportionately, the number of 
followers of the examined Instagram accounts are similar to that of the institutions’ Facebook pages. 
One exception is the National Centre for Circus Arts, which has more than three times as many 
Instagram followers as Facebook followers. 

Table 4. Numbers of Instagram followers and followings of circus arts centers (8 February 2021). 

Institutions Number of followers Number of followings 

CircusInfo Finland 1,302 760 

École nationale de cirque Montréal 29,578 534 

Centre National des Arts du Cirque 2,481 86 

National Centre for Circus Arts 54,388 1,333 

Circusland 435 26 

As Fig. 2 shows, the circus arts center in London published practically the same number of posts in 
2020 as it did in 2019, and the same can be said about the Centre National des Arts du Cirque. There 
was a significant drop, however, in the numbers of CircusInfo Finland and the École nationale de cirque 
Montréal. The Finnish institution published approximately half as many posts, while the Canadian one 
shared less than a third of the content it did the previous year. 

 
Figure 2. Number of Instagram posts in 2019 and 2020. 

Likes given to posts are shown in Fig. 3. The biggest decrease in the number of likes can be seen in the 
cases of CircusInfo Finland and the École nationale de cirque Montréal. The number of likes received 
by the National Centre for Circus Arts shows a decrease as well, due to the fact that it mostly shared 
short videos, on which Instagram does not display the number of likes, only that of views, which, in many 
cases, is in the thousands. These numbers, as previously mentioned, were not used during our 
examination. In the cases of Circusland and the Centre National des Arts du Cirque, the number of likes 
given to Instagram posts increased. 
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Figure 3. Number of Instagram likes in 2019 and 2020. 

3.2.3 Twitter 
As Table 5 clearly shows, the National Centre for Circus Arts has the most active Twitter account; it has 
almost five times as many followers and ten times as many published tweets as the runner-up École 
nationale de cirque Montréal. 

Table 5. Numbers of Twitter followings, followers, and tweets of circus arts centers (23 February 2021). 

Institutions Number of 
followings 

Number of 
followers 

Number of all 
tweets 

CircusInfo Finland 675 757 1,032 

École nationale de cirque Montréal 404 2,271 964 

National Centre for Circus Arts 2,795 11,051 10,200 

Circusland 63 136 142 

Fig. 4 illustrates that there were several months in 2020 during which the National Centre for Circus Arts 
increased the number of its own tweets and its retweets originating from other Twitter accounts. 
Altogether, the institution doubled the number of its own tweets in 2020. As Table 6 conveys, the 
situation is different for the other circus arts centers examined. Comparing the number of tweets posted 
by the École nationale de cirque Montréal in 2019 and 2020, the latter is only 35% of the former. The 
Twitter activity of CircusInfo Finland decreased as well; no content was shared by its account between 
July and December 2020. Circusland did not publish any own content; it only shared news from other 
organizations related to circus arts centers, including its own in Besalú. 
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Figure 4. Number of the National Centre for Circus Arts' tweets in 2019 and 2020. 

Table 6. Number of tweets of circus arts centers in 2019 and 2020. 

Institutions 
2019 2020 

Number of 
own tweets 

Number of 
retweets 

Number of 
own tweets 

Number of 
retweets 

CircusInfo Finland 29 17 6 7 

École nationale de cirque Montréal 198 44 65 3 

National Centre for Circus Arts 105 190 228 143 

Circusland 25 56 0 40 

3.2.4 YouTube 
Among the circus arts centers examined, two institutions have YouTube channels: the École nationale 
de cirque Montréal and the National Centre for Circus Arts. The École nationale de cirque Montréal 
joined the platform in 2008 and uploaded 132 videos until the time of this study, earning 297,674 views 
altogether. The National Centre for Circus Arts created its YouTube channel two years later, in 2010, 
but this account is a lot more active; 347 videos were uploaded, gaining 2,308,123 views. 

As Fig. 5 shows, while the École nationale de cirque Montréal uploaded 16 videos in 2019, this number 
was more than halved to 6 in 2020, and it did not share any videos on its YouTube channel in the first 
month of 2021. The National Centre for Circus Arts, however, uploaded 24 videos in 2019, and increased 
this number by 30% to 31 in 2020. As a sidenote, we would like to add that in January 2021 alone, 22 
videos were uploaded. 
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Figure 5. Number of YouTube videos per year. 

The National Centre for Circus Arts, to alleviate the negative effects of the lockdown ordered due to the 
2020 epidemic, launched its two-part video series titled Circus Fitness at Home on its YouTube channel 
[14]. The so-called Front Room Fitness, created with unique and innovative methods, offers circus-
based exercises to those who miss workouts, while Family Circus is a six-episode video series providing 
“circus” exercises for 3–6-year-old children and their parents to do together at home. 

4 CONCLUSIONS 
The examined circus arts centers were particularly affected by the COVID-19 pandemic; functions 
requiring physical presence were restricted according to the waves of the coronavirus. Among the 
institutions engaging in education as well, the École nationale de cirque Montréal and the National 
Centre for Circus Arts published guides related to the epidemic (COVID-19 Guide Des Mesures 
Sanitaires En Temps De Pandémie, and Reopening strategy & user guidance), and they transitioned to 
online training to the extent possible. The entrance examination of students, circus arts conferences, 
professional trainings, and other events were all moved to the online space. Several conferences and 
professional conversations addressed the effects COVID-19 has on circus arts centers. Professionals 
working remotely could attend these events through videoconferences, which is a simpler and more 
cost-effective method compared to physical presence; this allowed a greater number of them to join. 
The institutions have had a prominent presence in the world of web 2.0 for years; the National Centre 
for Circus Arts created its Facebook page in November 2007. The institutions actively use the 
opportunities provided by different social platforms. Due to the lockdown, not only the number of their 
programs aimed at the audience, but, in the second half of 2020, the public relations activities on their 
social platforms typically decreased as well. There are considerable differences between which social 
websites are used by the institutions, how active they are on each platform, and where they have a 
bigger audience. On Instagram, Twitter, and YouTube, the National Centre for Circus Arts has the most 
followers, while on Facebook, the École nationale de cirque Montréal is in the lead. Due to COVID-19, 
certain circus arts centers produced digital and online content which would probably never have been 
created without the pandemic (the six-part video series of the National Centre for Circus Arts, Fitness at 
Home; the five-episode documentary series of the National Circus School, The Circus Must Go On!). All 
this content could most easily be delivered to the audience via social media. 
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Abstract 
The COVID-19 pandemic has affected the entire world, and Malaysia is of no exception. This pandemic 
has had an impact on the mental health of the world’s population and has caused various lifestyle 
changes that demand a change in the way society behaves and acts. Many were retrenched, schools 
and educational institutions were closed and work from home methods were introduced as a result of 
the movement control order introduced by the government to curb the soaring number of COVID-19 
cases. Stress, anxiety, emotional disorders, family problems, as well as problems involving mental 
illness disorders that require psychiatric treatment have been regularly reported in the media. Suicide 
cases are among those reported. Issues arise in the handling of counselling-related cases because 
counsellors in Malaysia are not exposed to crisis-related counselling. However, various parties have 
succeeded in providing various support services to the affected communities in issues related to mental 
health. Psychological support or mental health helplines have been established by various governmental 
agencies, schools, institutions of higher learning, and non-governmental agencies. The Board of 
Counsellors (Malaysia) has issued guidelines for face-to-face counselling during this pandemic. Even 
though there are still no specific guidelines related to online counselling in Malaysia many counsellors 
have already begun sessions through online methods. This pandemic has provided the opportunity for 
authorities to provide specific guidelines for the implementation of online counselling services.    

Keywords: Psychological support, mental health helplines, online counselling, guidelines for face-to-
face counselling, Board of Counsellors (Malaysia). 

1 INTRODUCTION  
The COVID-19 pandemic is a major issue affecting the world today. As of April 24, 2021, approximately 
145 million cases of COVID-19 and 3,079,390 deaths have occurred globally [1]. The World Health 
Organization has declared the outbreak a Public Health Emergency of International Concern in January 
2020 and a pandemic in March 2020.  Malaysia is also affected by the COVID-19 pandemic that hit the 
world. Societal norms have been replaced with new norms in combating the spread of the virus and as 
such, its effects can be felt throughout society. Some businesses have had to close down or downsized 
due to a lack of sales. Other sectors have had to rotate employee attendance at the office to comply 
with the Movement Control Order (MCO) protocol.  

Society can no longer go about their matters at a more relaxed state of mind when out of their homes: 
always perceptive of standard operating procedures (SOPs) practicing physical distancing, wearing 
masks and tracking their movements going in and out business premises. This abnormal change in 
one’s life can potentially increase the mental burden one can endure and generally, counsellors, 
psychologists, and social workers are not exposed to crisis-related interventions. This pandemic is a 
great challenge to counsellors in providing counselling services to people affected by this COVID-19 
pandemic.  

Various parties have succeeded in providing various support services to the affected communities in 
issues related to mental health. Psychological support through mental health helplines has been 
established by various governmental agencies, schools, institutions of higher learning, and non-
governmental agencies (NGOs) to help those affected. Counselling services, especially individual 
counselling, are also important to students at schools and higher learning institutions during this 
pandemic. Counsellors need to uphold the highest standard of counselling ethics while conducting 
psychological support sessions or providing counselling services. 
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2 ETHICS 
A professional counsellor should have specialised knowledge and skill in the field of counselling as well 
as adhere to the Code of Ethics that has been set by a professional body. In Malaysia, professional 
counsellors are subjected to the Counsellors Act 1998 (Act 580) regulated by the Malaysian Board of 
Counsellors. Understanding ethics will help counsellors to behave ethically when practising counselling 
in an organisation [2]. Ethics is defined as a set of moral principles or rules of conduct for an individual 
or group. In counselling, ethics underpin the nature and course of actions taken by the counsellor. 
Counsellors and others in helping professions are expected to behave ethically. 

The code of ethics serves to protect the public from any misconduct as well as to protect the professional 
counsellors ([3], [4]).  In line with the Counsellors Act (1998), the Board of Counsellors (Malaysia) is the 
governing body that organises and manages counsellors across the country. The Code of Ethics serves 
as a guideline to counsellors in their everyday practices, but its main goal is to help counsellors in 
conducting the service professionally [5].   

The Code of Ethics for Malaysian counsellors as outlined by the Board of Counsellors consists of eight 
main sections: Section A (helping relationship), Section B (confidentiality, privileged communication, 
and privacy), Section C (professional responsibility), Section D (relationship with other professionals), 
Section E (evaluation, assessment, and interpretation), Section F (supervision, training, and teaching), 
Section G (research and publication) and Section H (solutions of ethical issues). 

Counsellors may face ethical dilemmas in upholding the standard of right or wrong when working with 
clients. Therefore, it is important to uphold the professional standard in providing services to clients [6]. 
Mat Rani [7] also stresses that counsellors must understand counselling ethics, code of ethics, and also 
ethical consideration, especially when facing an ethical dilemma. 

One important aspect of ethics is the importance of a counsellor to maintain client confidentiality. 
However, there are times when this confidentiality has to be breached when issues being discussed will 
endanger clients as well as others. This knowledge of confidentiality must be understood by counsellors 
to avoid harming the client or others [8]. Hence, counsellors need to understand and appreciate the 
code of ethics to ensure that their counselling services are to a high standard, especially during this 
pandemic season that poses various challenges. 

3 PSYCHOLOGICAL SUPPORT SERVICES 
As mentioned earlier, mental health and psychosocial support services have been severely impacted 
by the COVID-19 pandemic. During the MCO, which prevented movement to hinder the spread of the 
coronavirus, reports of psychological problems among the people have increased. This includes stress, 
anxiety, family problems, fear, anxiety, grief, depression, and even suicide.  

To help society deal with these psychological issues, many agencies, including governmental and non-
governmental agencies, have been providing psychological support services through hotlines to those 
affected by the spread of the pandemic. The main purpose of these services is to provide basic 
information and to support the affected people especially to patients and family members of COVID-19 
victims. Several categories have been included in this initiative which include tele-social support, tele-
mental health and social support, social supports services, and mental health and psychosocial support. 

Providing mental health support through telehealth or telemental health services is important to help 
patients, family members, and healthcare providers to reduce the burden of mental health conditions 
and safeguard their psychological welfare during the COVID-19 pandemic. Psychological support is 
important for frontliners, healthcare workers, and others involved in the Covid-19 crisis. One important 
support service implemented by the Ministry of Health is the Mental Health and Psychosocial Support 
Services, a hotline supported by psychologists and Mercy Malaysia volunteers open to the public from 
8 am to 5 pm on weekdays. 

Those struggling with emotional breakdowns due to the MCO can also call the Talian Kasih helpline to 
seek help and emotional support. The hotline was set up as part of the Women, Family, and Community 
Development Ministry's initiative in providing psychological support to those affected by the MCO. Those 
who need help can contact the Talian Kasih hotline at 15999 or WhatsApp 019-2615999.  It was reported 
that more than 500 volunteers, consisting of counsellors from the Board of Counsellors of Malaysia and 
the Welfare Department from across the country, have registered to be involved in this service. 
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Other agencies providing similar services include KSK Care Centre (under the Department of Islamic 
Development -JAKIM), Hospital Canselor Tuanku Muhriz (HCTM) Universiti Kebangsaan Malaysia 
(UKM), Befrienders, Malaysian Relief Agency, and Women's Aid Organization (WAO). In addition, every 
higher learning institution, as well as schools, has provided a special hotline to provide support to their 
students in dealing with emotional support or psychological issues. These centres are managed by a 
team of counsellors in their respective settings. 

4 ONLINE COUNSELLING 
The concept of online counselling has long been discussed and several definitions have been proposed. 
Pamela [9] stated that online counselling is variously referred to as internet counselling, e-counselling, 
e-mail counselling, e-therapy, web counselling, e-psychotherapy, internet psychotherapy, or online 
counselling/psychotherapy. It involves real-time (synchronous) interactions such as phone calls, instant 
messaging, texting, and videoconferencing, as well as asynchronous (time-delayed) interactions such 
as email. Mallen and Vogel [10] define online counselling as:  

“Any delivery of mental or behavioural health services, including but not limited to therapy, 
consultation, and psychoeducation, by a licensed practitioner to a client in a non-face-to-
face setting through distance communication technologies such as the telephone, 
asynchronous email, synchronous chat, and videoconference (p.764). 

Telephone calls are frequently used between counsellors and clients for counselling. During this COVID-
19 pandemic many agencies or counselling centres are providing psychological support services 
through telephone. In the beginning, these agencies or counselling centres only offered information or 
psychological help to callers. However, during the call, the callers not only asked about information but 
also shared their problems or issues related to COVID-19 such as anxiety, stress, family problems, 
dissatisfaction about work, and retrenchment issues. Some callers even talked about suicide. Clearly, 
in these cases, the counsellor who picks up the phone realises that the issues brought up by the caller 
is related to the mental health of the caller. At this moment, counsellors not only provide information to 
the caller but also provide a proper counselling process with them. Therefore, those saying the hotline 
for psychological help is only for providing support and providing information is not completely accurate. 

Zainah [11] found that even though counsellors prefer face-to-face counselling to deliver their services 
to clients, they positively viewed online counselling. The author also noted that more and more people 
will continue to look to the internet as a resource for dealing with their mental health issues. Online 
counselling will complement conventional face-to-face sessions to improve access to the service. There 
are several advantages and disentangles of online counselling as discussed in previous literature ([3], 
[12]). 

Even though the implementation of online counselling is debatable it provides an opportunity for affected 
people to get help during this pandemic due to travel restrictions and the closure of counselling offices 
for face-to-face services. Nowadays, there is greater accessibility to receive professional mental health 
services with the availability of online counselling rather than solely relying on traditional face-to-face 
counselling services [12]. Therefore, authorities should look into this issue and provide a better guideline 
in the implementation of online counselling. It is important to reiterate that those who conduct online 
counselling must uphold ethical standards and competence in performing their counselling services 
online. 

5 GUIDELINE FOR COUNSELLING SERVICES DURING THE PANDEMIC 
To curb the spread of COVID-19, and at the same time to revitalise the economic sector, the Recovery 
MCO (RMCO) phase was introduced by the government from June 10, 2020 [13]. The main purpose of 
the RMCO was to reopen the national economy in a controlled manner. During RMCO, social, 
educational, and religious activities return to normal in stages, however, the general public is still 
expected to abide by the SOPs implemented.  

While the country faces the COVID-19 epidemic crisis, the Board of Counsellors (Malaysia) provides 
guidelines for counsellors on how to provide their services during the RMCO [14]. The purpose of these 
guidelines is to ensure the quality of counselling services offered by the counsellors. These guidelines 
are structured to be in line with SOPs implemented by the Malaysian government concerning MCO at 
all times. Counsellors are reminded to adhere to the Code of Ethics for Counsellors and other relevant 
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laws when providing counselling services. Clients are encouraged to make appointments before seeking 
face-to-face counselling sessions.  

Counselling centres conducting services must follow SOPs set by the National Security Council 
(Malaysia). This includes showing clear and easy-to-understand COVID-19 prevention-related 
infographics at the counselling centres. Counselling centres must also screen and record the body 
temperature of clients.  

Other requirements at the counselling centres include: 

1 Provide a COVID-19 checklist. This checklist must be completed by each client at each 
appointment which includes phone number, date of visit, and risk information within 14 days. 

2 Provide hand sanitisers and ensure clients use them before and after sessions. 
3 Ensure temperature inspections are performed before sessions. 
4 Ensure the waiting area is vacated or ensure a minimum physical distance of one meter between 

each client. 
5 Ensure the counselling room has adequate ventilation or space.  
6 Provide a covered trashcan and place it outside the counselling room. 
7 Clients or visitors are encouraged to use MySejahtera/QR Code applications to record their 

attendance at the counselling centres. 

During the session, counsellors should avoid touching the client even if the client is sad or crying. 
Counsellors must also maintain physical distancing of one metre from the client. It is also compulsory 
for counsellors and clients to wear face masks throughout the session. At the end of the session, 
counsellors are not allowed to shake hands or touch clients. As the virus that causes COVID-19 can 
remain on surfaces, it is necessary to perform disinfection and clean the surfaces of tables, chairs, 
doorknobs, ball-points, and other objects in the counselling room and be sure to use gloves following 
standards set by the Ministry of Health. It is also important for counsellors to sanitise by washing their 
hands using soap and water or hand sanitiser after each session.  

The same procedures apply for group counselling. Most importantly, counsellors must ensure that the 
size of the room is appropriate for the number of people in the group: there should not be more than 12 
people per session. Ensure physical distancing is observed. The presence of group members is strictly 
by appointment only. Similarly, the use of face masks is compulsory for all members during the session. 

6 CONCLUSIONS 
As reported in the media, mental health problems are on the rise during this COVID-19 season. The 
implementation of counselling services in Malaysia during the pandemic is also very challenging as face-
to-face counselling cannot be fully implemented. However, the implementation of social support services 
to the community through a hotline is very helpful to the community in addressing mental health issues. 
Some parties offer online counselling services to help people deal with mental health problems although 
online counselling services are still debated.   

Guidelines related to online counselling must be prepared to assist counsellors whom provide services 
through online platforms. This is in line with the current situation which does not allow face-to-face 
counselling. In addition, there are various technologies as well as support from internet applications that 
can facilitate online counselling services. Praise should also be given to the Board of Counsellors whom 
have successfully issued guidelines for the implementation of face-to-face counselling services during 
the pandemic. It is also important for counsellors to maintain the counselling ethical standard in providing 
counselling or psychological support services.  This is to ensure that counselling services can be fully 
accepted by the community as well as to maintain high standards of services provided. 
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HIGHER EDUCATION CHANGES DURING THE COVID-19 CRISIS BY 
STUDENTS POINT OF VIEW 

Jan Wossala, Radka Dofková, Silvie Novotná 
Palacký University Olomouc, Faculty of Education (CZECH REPUBLIC) 

Abstract 
The COVID-19 pandemic brought many changes - a financial crisis, many changes of companies’ 
directions of business and big changes in education. Almost all school levels had to switch to online 
teaching. It was a hard situation for teachers and students/pupils too. That meant many changes in the 
style of teaching, assessments, and work with students. In this paper, the authors describe some of 
these changes. 

The aim of the research was to get feedback on implemented teaching at the university during a 
pandemic COVID-19. The research part of the paper is focused to evaluation and experiences of 
students during this “new” approach to education. The research tool was a self-designed questionnaire 
and it was realized online via MS Forms platform. There were 15 items with a choice of answers or with 
4 Likert-scale. One question was with open answer. Respondents were students of two universities – 
Palacký University Olomouc (Faculty of Education) and Moravian Business College Olomouc in part-
time study and full-time study. There were respondents of study field Teacher training for primary 
schools and Teacher training for primary schools with special pedagogy at Palacký University. There 
were respondents of study field Economics and Management at Moravian Business College Olomouc.  

The research sample was divided into two groups, whose statements has been mutually compares 
regard to the evaluation of online learning during a pandemic COVID-19. The first group consisted of 
future teachers, the second group consisted of future managers, economists, and businessmen. The 
questionnaire was focus on several topics according to education (students’ preferences online or full-
time education, the benefits and losses during online education, etc.) To obtain a comprehensive 
preparation were some items aimed to online additional study resources, which were used by the 
students.  

The paper compares similarities, differences, and opinions of these two groups of students. It can be 
summarized that the both groups found some advantages in online teaching, but the loss of social 
contact was a frequent argument against online education.   

Based on the obtained data, it is possible to innovate and improve undergraduate preparation at 
universities towards the specific requirements of different groups of students. 

Keywords: COVID crisis, teaching, education, mathematics, evaluation, students, business.  

1 INTRODUCTION 
The COVID crisis has brought many changes to our lives. In addition to the closure of many services, 
restrictions on travel and contacts between people, there have been many changes in education. Pupils 
and students could not attend full-time school for almost a year; most of teaching took place in the online 
environment. Demand has increased not only for software tools for online communication but also for 
hardware of all kinds (laptops, tablets, webcams, graphics tablets, etc.). Over the past year, there have 
also been major developments in the features offered by online communication and teaching tools – 
video conferencing programs have become tools for downloading attendance, dividing pupils and 
students into groups, assigning and checking tasks and much more. Simultaneously with the 
development of platforms for online teaching, a fundamental development was needed in the approach 
of teachers and pupils / students. Emphasis was placed on the best possible digital skills of teachers 
and their ability to translate teaching into the virtual environment as fully as possible; at the same time, 
there were demands for a higher level of responsibility for self-study and the results of their work for 
pupils and students. 

What about experiences in the world? Is online teaching as good as traditional teaching? Already in 
2010, Ried tried to answer this question and made a study with four groups of students. Some groups 
used online lectures; the rest of groups used traditional lectures. After several lectures had students the 
same level of final exams scores. (Ried, 2010) Positive results were presented by Chaitanya 
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Cheemakurthy (Boumemouth University, UK). Their students who incorporated online-learning models 
were more satisfied and showed better overall results. And it was not all – 80% student agreed that e-
learning helped them save money. (Cheemakurthy, 2020) However, positive results aren’t free. It is very 
important to make instructions explicit, orderly and well-organised as possible. And it is necessary to 
prepared high-quality content to motivate students. (Martins, 2020) Similar opinion has Vlachopoulos – 
his research demonstrated that technology itself doesn’t guarantee an effective learning experience. It 
can be achieved through systematic training initiatives. (Vlachopoulos, 2020) Borkotoky and Botah had 
interesting research about opinion of students. They presented f.e. that 57% respondents find online 
teaching ineffective and 43% effective. This was a balanced result. But 71% of their respondents didn’t 
believe that online mode of teaching can replace classroom method of teaching. (Borkotoky, Borah, 
2021) 

2 METHODOLOGY 
The research was focused on the evaluation of and experience from online teaching, consultations and 
exams. The research tool was a questionnaire. The questionnaire generally contained questions with a 
closed answer (an offer of options or a Likert scale), only the last question allowed individual expression 
of personal opinion on online teaching and examination. The questions focused, specifically, on 
demographic data, locations from where students attended online teaching, the hardware and platforms 
used for online teaching or testing, and other sources of information for self-study. Furthermore, the 
evaluation of online teaching or preferences for the future – online or full-time. 

The research sample was composed of students of the Faculty of Education of Palacký University 
Olomouc, specifically the fields of Teaching at the 1st Level of Elementary School and Teaching at the 
1st Level of Elementary School with special pedagogy, and students at the private Moravian Business 
College Olomouc (MVŠO), whose field of study is economics and management. 141 respondents from 
Palacký University and 89 students from the Moravian Business College Olomouc participated in the 
research. While at MVŠO the proportion of women and men was relatively balanced – 54 women and 
35 men, at Palacký University, thanks to the specific field of study, the number of women was 136 and 
the number of men was only 5. As regards the form of study of the respondents, at Palacký University 
there were 110 full-time students and 31 part-time students; at MVŠO there were 55 full-time students 
and 34 part-time students. The Moravian Business College Olomouc was dominated by respondents 
living in towns and cities, of which there were 59; students from villages or similar were 30. At Palacký 
University, the number of students from towns and cities and villages was more balanced – 76 students 
were from towns and cities, 65 from villages. The age of respondents from both schools is shown in the 
following chart. 

 
Chart 1: Age of the students. 
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3 RESULTS 

3.1 Devices and equipment 
Questions about the devices and equipment used allowed multiple choices to be made. This question 
can be considered important because the size of the screen or the possibility of typing affects both 
teaching and examination. For example, some teachers use a camera and a traditional blackboard in 
the classroom, which can present a problem for smartphones. Presentations or other applications with 
large amounts of text can be a similar problem for small screens. 

The choice of a laptop / PC was completely dominant, chosen by 138 students at Palacký University for 
lessons and 141 students as part of their credit tests and exams. No other option was chosen for the 
credit tests and exams. A similar situation was at MVŠO, where 87 students chose a laptop / PC for 
lessons and 82 for exams. Quite often, students watched online lessons not only on a laptop / PC, but 
also on other devices – mostly smartphones, in several cases tablets, or all of the options offered 
combined. Specifically, at Palacký University there were 52 respondents and at MVŠO 35 who used a 
laptop or PC in combination with a smartphone.  

Most of the students had the equipment for online learning and exams for themselves. This choice was 
confirmed by 119 students at Palacký University and 81 at MVŠO. Only 20 students at Palacký 
University and 6 students at MVŠO used devices shared with other members of the household. Another 
option, such as a shared device at work, was chosen by two students from each school. 

3.2 Locations 
The last information of the previous sub-chapter is related to the following question, i.e. where the 
students most often completed the lessons. 

 
Chart 2: Where did you usually attend online lessons? 

The answer “Other” included the choice of both locations (at home and at work), in the car or on the 
train, in the student’s shared apartment, or watching the records of lectures at home and at work. 

3.3 Quality 
Another question was “How do you generally evaluate the quality of online teaching / examinations / 
consultations from the point of view of the technical solution?”. The result was very positive because 
100 respondents from Palacký University and 74 respondents from MVŠO stated that everything went 
smoothly or with only minor problems. This corresponds to about 76 % of the total number of 
respondents. Obviously, it was possible to carry out the teaching without major technical problems. 

Furthermore, again with charts, we present the respondents’ feedback on this question: “How do you 
evaluate online teaching, online examinations and online consultations in comparison with full-time 
teaching, examinations and consultations?” 
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Chart 3: “How do you evaluate online teaching in comparison with full-time teaching?” 

 
Chart 4: “How do you evaluate online examinations in comparison with full-time examinations?” 

 
Chart 5: “How do you evaluate online consultations in comparison with full-time consultations?” 
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As you can see, consultations are for the students the same online and full-time. Exams are slightly 
better online, but teaching is much better full-time for the students, especially for the students at Palacký 
University Olomouc. 

3.4 Study materials 
In the area of portals containing educational videos, YouTube clearly dominated and was used by more 
or less everyone who used educational videos. Another relatively common portal was Khan Academy, 
the other options were chosen only by a few respondents. The students at the Moravian Business 
College Olomouc used the educational portal EDULAM a lot, along with YouTube; however, a large part 
of the content of EDULAM is accessible only to students of MVŠO. It was therefore not possible to 
expect this choice from students not studying at that school. 

The following chart then shows what other electronic educational resources the students used in addition 
to those recommended by or available from teachers. It is obvious that the students at both schools 
often used available lecture and other study materials from other universities. Educational portals were 
also relatively frequent (e.g. matematika.cz, …), while educational applications or other resources were 
represented only minimally. 

 
Chart 6: Other electronic educational resources 

3.5 Tools for online teaching and examination 
The following two questions were asked only of students of Palacký University because, due to the size 
of the university, three main teaching platforms were recommended there – namely MS Teams, ZOOM 
and BBB (Big Blue Button). On the contrary, the Moravian Business College Olomouc is a school with 
a smaller number of students, where one teaching tool (MS Teams) was centrally chosen, so the 
students did not have access to other online teaching platforms within the current studies. 

The students could choose multiple options because they had the opportunity to try more options within 
different university departments. 
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Chart 7: Which online teaching / examination / consultation tools do you have experience with? 

As can be seen, all the recommended tools dominate and, in addition, Google Meet and Google 
Classroom are used. Some of these tools may have been familiar to some students from other schools 
(e.g. first-year students who completed part of their online learning at secondary school and then 
continued to study online at university). 

According to personal experience, the respondents then had the opportunity to evaluate the individual 
tools for online teaching and for tests and exams. As can be seen in the following chart, most of the 
tools were evaluated positively. The best assessment, i.e. “great, no problems”, prevailed especially in 
the online test tools MS Forms and Google Forms. A relatively high percentage also went to MS Teams, 
Google Classroom and ZOOM. Overall, it can be seen that all the most commonly used applications for 
online teaching and testing are at a very good level and are good or great from the students’ point of 
view. 

 
Chart 8: How do you evaluate the individual selected tools in the previous question? 
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4 DISCUSSION 
However, the question remains, have the students enjoyed online learning enough that they would like it 
in the future? One of the final questions of the questionnaire tried to answer this – “Would you prefer online 
learning in the future at the expense of full-time study?” In this case, we present separate charts for the 
Moravian Business College Olomouc and Palacký University because the answers were rather different. 

At the Moravian Business College Olomouc, the preferences were relatively balanced and the choice of 
YES even prevailed. 

 
Chart 9: “Would you prefer online learning in the future at the expense of full-time study?” - MVSO 

On the contrary, at Palacký University Olomouc the answer NO clearly prevailed. 

 
Chart 10: “Would you prefer online learning in the future at the expense of full-time study?” – Palacký 

University 

Looking at these two charts, we can ask ourselves several questions starting with “why”. Why do some 
students prefer online learning in the future? Why, on the other hand, are other students resolutely of 
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the opinion that they prefer full-time study? Why is there such a significant difference between students 
of two Olomouc universities? 

The answers were partly outlined in the last open question of the questionnaire, where the students 
were free to comment on online learning (teaching) and examinations. In that question, it was possible 
to better understand the motivation of the students to make one or the other choice and, at the same 
time, to list the main advantages and disadvantages from the students’ perspective. 

The listed advantages of online learning and exams most often included: 

• Saving the time otherwise required for commuting to school, especially in the case of exams, where, 
for example, the students spend several hours travelling because of a single hour of an exam; 

• Saving money – the students did not have to commute to school, live in dormitories, etc.; 
• The possibility to make meaningful use of the time between individual subjects, which the students 

otherwise spend waiting at school during full-time study; 

• The opportunity to participate in classes even when the students are ill; 
• Personal comfort – the students completed classes mostly in the environment of their home, often 

in the comfort of an armchair, couch or bed, without the need to do make-up, change out of “home 
clothes”, etc.; 

• More time that they can spend with their family or loved ones; 

• The possibility of having a break for coffee or refreshments at any time, etc. 

On the contrary, the most frequently mentioned disadvantages were: 

• Problems with concentration during long periods watching the screen; 
• A lot of time spent at the computer – not only for lessons as such but also the subsequent 

fulfilment of set tasks, self-study, etc.; 

• Absence of personal contact with classmates and teachers; 
• The impossibility of full-value replacement of practically oriented subjects that require special aids 

or practical activities; 

• In some cases, Internet connection problems; 

• The issue of privacy and peace for lessons in a family environment, where, for example, siblings 
also had to attend online lessons at the same time; 

• Distracting influences; 

• The issue of privacy if the student needed to have their webcam turned on. 

All these arguments are completely logical and understandable. So why the difference between the 
students at the two schools? There may be several reasons. One of the possible reasons is the focus 
of the studies; in the case of the Faculty of Education of Palacký University in Olomouc, these are future 
teachers who, moreover, need personal contact with pupils within the framework of the Teaching at the 
1st Level of Elementary School study programme. Therefore, they may prefer this form in their own 
studies. On the other hand, at the Moravian Business College Olomouc there are students of economics 
and management, i.e. professions that can often work online just as well as in person. Another difference 
may be in the focus of the lessons; students of the Faculty of Education have more subjects focused on 
practical activities – playing musical instruments, painting, physical education, working with materials, 
etc., which are harder to implement in the online environment. 

5 CONCLUSIONS 
In any case, one key finding has been obtained from the students’ responses. They are aware of both 
the advantages and disadvantages of online learning. And, like some educators, they suggest the use 
of a hybrid approach in the future, where the part of the studies that is purely theoretical and fully feasible 
online could be completed remotely. On the contrary, practically focused subjects, exercises or seminars 
should be attended at school. This would bring various benefits, while maintaining personal contact with 
classmates and teachers. However, this way of teaching would require a high level of coordination and 
scheduling so as to avoid situations where students have several online subjects and several subjects 

5409



 

 

that need to be attended in person in one day – this would lead to both logistical problems and confusion. 
If a functioning hybrid teaching system can be created, it could be an interesting challenge for the future. 
And when else to think about this possibility, if not now, since almost all teachers and students have 
learned to work fully with the tools needed for online learning and teaching? 
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Abstract 
To become a registered counsellor in Malaysia, one should enroll in any counselling program that has 
been recognized by the Board of Counsellors (Malaysia). Training for counselling programs in Malaysia 
includes university degrees at the Bachelor’s, Master’s, and Doctorate levels. Generally, counselling 
programs in Malaysian higher learning institutions are designed to prepare individuals for a variety of 
counselling services that allow students to work with government agencies, non-profit organizations, 
corporations, and private practices. Curriculum development follows guidelines set by the Council for 
Accreditation of Counselling and Related Educational Programs (CACREP) in the United States. 
Overall, the learning process of this counselling program is conducted face-to-face for 14 weeks. 
However, the COVID-19 pandemic has affected the face-to-face learning journey. It has also affected 
practicum and internship training because of the government's action to impose a Movement Control 
Order (MCO) preventing face-to-face learning on campus. This paper discusses how modifications in 
teaching and learning for counselling programs have been made by the Board of Counsellors (Malaysia) 
to ensure the quality of the counselling programs as a professional program. Higher learning institutions 
were instructed to make adjustments to enable some sections of face-to-face learning to be carried out, 
especially the practical portion structured in the syllabus. Institutions have also been given the flexibility 
to make adjustments by taking into account the form of courses that can be implemented via Online 
Distance Learning (ODL) or the conventional mode of face-to-face learning. Most theoretical courses 
have been given the freedom to be held through online learning either using synchronous or 
asynchronous online learning methods.  

Keywords: Counselling program, Online Distance Learning, Higher learning institutions, Board of 
Counsellors (Malaysia). 

1 INTRODUCTION 
Counsellors have been recognized as a professional profession in Malaysia after the commencement 
of the Counsellors Act 1998 ([1], [2]).  To become a registered counsellor in Malaysia, one should enroll 
in any one of the counselling programs that have been recognized by the Board of Counsellors 
(Malaysia). Thus, professionalism in counselling education is expected in all higher learning institutions 
offering counselling programs. At this moment, training for counselling programs in Malaysia come in 
the form of university degrees at the bachelors, master’s, and doctorate level.  

In general, development of the curriculum has been following guidelines set by the Council for 
Accreditation of Counselling and Related Educational Programs (CACREP) in the United States. Overall 
learning for counselling programs are conducted face-to-face for 14 weeks. However, the emergence of 
the COVID-19 pandemic has affected the face-to-face learning journey. Practicum sessions and 
internship training has also been affected due to the government's action in imposing the movement 
control order (MCO), preventing face-to-face learning on campus. 

The COVID-19 pandemic has become the biggest crisis in the world including Malaysia. In fact, it has 
been said to be the largest pandemic event of the twenty-first century ([3], [4]). To curb this pandemic, 
Malaysia has enforced the MCO and subsequently the Conditional Movement Control Order (CMCO) 
[5]. The MCO is a preventive measure by the federal government of Malaysia in response to the COVID-
19 pandemic in the country since 18 March, 2020. 

This MCO has brought about various challenges in daily life including education, of particular interest, 
in counselling programs ([6], [7]). This is because during the MCO, most government agencies, schools, 
and universities have shut down to reduce the movement of people. The learning process in schools 
and higher institutions have been rescheduled and online learning methods have been applied. Only 
after the situation improved, the movement control was changed to CMCO which allowed government 
agencies, including schools and higher learning institutions, to be reopened with very strict standard 
operating procedures (SOP) for COVID-19 prevention.  
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2 CURRICULUM  
Generally, counselling programs at Malaysian higher institutions are designed to prepare individuals to 
provide a variety of counselling services to children, adolescents, and adults. Graduates can work with 
government agencies, non-profit organizations, corporations, and private practices. To become a 
registered counsellor, one should enroll in any one of the counselling programs that has been 
recognized by the Malaysia Board of Counsellors. 

The bachelor’s degree program is based on the curriculum standards governed by the Board of 
Counsellors (Malaysia). Basically, counselling programs at the bachelor’s level comprises a minimum 
of 81 credits hours of counselling component courses that include core courses, practical training or 
practicum, internship, and elective courses. Meanwhile, the master's degree program must contain a 
minimum of 48 credit hours of courses in the field of counselling [8]. The main components of this 
counselling field include Human growth and development, Helping relationships, Social and cultural 
diversity, Group counselling, Career development, Testing and measurement of psychology, Research 
and program assessment, Professional issues in counselling and psychology, and elective courses 
related to counselling. 

In general, the Malaysian counselling curriculum has been developed in line with guidelines from the 
Council for Accreditation of Counselling and Related Educational Programs (CACREP) in the United 
States. It is compulsory for higher education institutions offering counselling programs to fulfill the 
minimum standard of the stated components.  The Board of Counsellors also work closely with the 
Malaysian Qualifications Agency (MQA) to evaluate the curriculum provided by higher education 
institutions offering counselling programs in Malaysia. Full accreditation will only be granted to 
institutions after a thorough assessment [9].  

3 IMPACT ON TEACHING AND LEARNING DURING THE PANDEMIC 
The COVID-19 pandemic has directly affected teaching and learning of counselling programs in 
Malaysia. The Board of Counsellors (Malaysia) has produced a guideline that modifies teaching and 
learning for counselling program to facilitate the learning process during this pandemic [10]. These 
modifications are to facilitate institutions in making changes to their teaching methods and to help 
students continue learning throughout this pandemic. 

Generally, the learning process in higher learning institutions can be continued by using Online Distance 
Learning (ODL) throughout the MCO period. However, for counselling programs that involve theory and 
practice or clinical training, face-to-face methods still need to be carried out. Higher learning institutions 
have been instructed to make adjustments to enable some sections of face-to-face learning to be carried 
out, especially the practical portions structured in the syllabus. Institutions have also been given the 
flexibility to make adjustments accordingly by taking into account the form of courses that can be 
implemented via Online Distance Learning (ODL) or conventional face-to-face learning.  

4 THEORETICAL SUBJECTS  
Most theoretical courses have been given the liberty to be conducted via online learning either through 
synchronous or asynchronous online learning methods. Institutions have also been given the flexibility 
to make adjustments accordingly by taking into account the form of courses that can be implemented 
via ODL or conventional face-to-face learning. Contact hour loads are according to the credits system 
regulated by the MQA. 

In general, teaching for theoretical courses can be conducted entirely through ODL. Some of the courses 
that can be classified as theoretical subjects include Theory of personality, Abnormal psychology, Cross-
cultural counselling, Career theory, Statistics in counselling, and Ethics in counselling. These courses 
did not pose a problem during the pandemic as they were conducted entirely online. Since students are 
not allowed to enter the campus, students have participated in online learning from their homes. 

5 PRACTICAL COURSES 
If the courses require practical activities, teaching and learning can be conducted through a combination 
of ODL and face-to-face sessions. A load of each portion depends on the course outline or course 
program set by the institution, however, practical activities or clinical skills must be implemented face to 
face.    
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The biggest challenge in conducting these practical sessions is when students are not allowed to enter 
the campus to complete face-to-face learning. In this case, an incomplete grade will be given to students 
if they cannot fulfill the face-to-face requirements. However, institutions have been requested to give 
additional time for students to complete the required face-to-face sessions. This will allow students to 
complete these courses when the MCO ends and lectures to be conducted as usual. The Board of 
Counsellors does not determine a specific method to evaluate the learning outcome of these practical 
courses. As such, institutions are allowed to use alternative methods in the evaluation and assessment 
of these program without compromising on their quality. 

In Universiti Kebangsaan Malaysia, the head of the counselling program has informed the dean of the 
Faculty of Education, where the counselling program is implemented, concerning the requirement of 
face-to-face sessions by the Board of Counsellors. Following this, students have been permitted to enter 
the university campus with strict SOPs to satisfy this condition. An incomplete mark is given to students 
who are unable to complete the entire course. However, allowances are made for students to continue 
face-to-face learning even though the semester has ended. In certain cases, if students are still unable 
to complete the course with additional time, they can continue their face-to-face learning into the 
following semester. The final grade is given the following semester. This adjustment is to facilitate the 
learning process to fulfill the practical or clinical activities structured in the syllabus.  Institutions are 
aware of the problems that have arised due to these requirements, however, there is still need to 
maintain the quality of these professional programs. 

6 PRACTICUM AND INTERNSHIP 
According to the Board of Counsellors, practicum is a supervised clinical experience that all counsellor 
trainees have to go through before internship. Generally, practicum is conducted on campus. 
Meanwhile, internship is clinical training conducted in a setting or agency chosen by counsellor trainees. 
During the internship, counsellor trainees will be supervised by an academic supervisor and a site 
supervisor. Practicum is worth 3 credits requiring 252 contact hours. Ninety-six hours are required for 
face-to-face counselling activities. Meanwhile, internship (6 credits) requires 504 contact hours with a 
192 hours face-to-face requirement. 

The COVID-19 pandemic has affected students’ planning as well as institutions in the placement of 
these practicums and internships. This is due to the closure of most counselling units in the selected 
agencies, especially in schools and higher learning institutions. The Board of Counsellors has informed 
program leaders at higher institutions on the implementation of practicum and internship during the 
COVID-19 pandemic. To ease practicum and internship, various methods can be used by the counsellor 
trainees to carry out the activities that have been planned. This involves the implementation of online 
practicum and internship. 

Practicum can be conducted online up to 62% (156 hours from 252 hours) with the remaining 38% 
requiring face-to-face training. As for the internship, online internship is allowed up to 62% (312 hours 
from 504 hours) with the rest to be done face-to-face. Realising placement issues during practicum and 
internship, counsellor trainees are allowed to conduct their practicum and internship at several settings 
[10]. This is to allow counsellor trainees to accumulate enough experience to conduct counselling 
sessions and other counselling activities face-to-face. In addition, counsellor trainees are allowed to 
conduct practicum or internship near their homes to reduce mobility and cost. For supervisory purposes, 
an external supervisor is appointed to facilitate the supervisory processes.  

The main issue related to these practicums and internships is the time constraint due to MCO. During 
CMCO, schools and offices are allowed to be operated with strict standard operating procedures (SOP) 
to prevent transmission of the virus. Counsellor trainees are allowed to continue their practicum and 
internship to complete the requirement of face-to-face counselling activities. As for UKM, counsellor 
trainees are allowed to prolong the time at their respective settings to fulfill their contact hours and 
components of their practicum and internship. A grade of “incomplete” or “in progress” will be given to 
students when the semester ends. 

7 CONCLUSION 
The COVID-19 pandemic has had a direct impact on the implementation of counselling programs in 
Malaysia. The most notable issue is when most practicum places have closed due to the implementation 
of the work from home policy by the government. This prevents counsellor trainees to conduct 

5413



 

 

counselling sessions as well as various activities related to guidance and development programs via 
face-to-face. 

To address this issue, the Board of Counsellors has issued a guideline on the implementation of 
counselling training programs during this pandemic. Of particular importance is that teaching and 
learning, and some components of practicum and internship, are allowed to be conducted online. This 
gives great relief to the universities as well as the students involved. The need to have face-to-face 
sessions is to ensure quality and effectiveness of counselling training. 
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WHAT DO BACHELOR’S THESIS MENTORS DO? CROATIAN 
UNDERGRADUATES’ ATTITUDES AND EXPERIENCES REGARDING 

THE MENTORS' JOB 
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Abstract 
In recent years, mentoring practice in higher education has been discussed intensively under the 
elements that contribute to the achievement of a high-quality education. Due to the Bologna Process 
and a two-cycle system adoption, mentoring university undergraduate students is usually perceived in 
the context of guiding them through the production of a final undergraduate paper, also known as 
Bachelor’s thesis. Thus, the final year of undergraduate degree studies which is characterized by a 
demanding transition period in a student’s life involves, among other obligations, cooperation with a 
mentor. As any mentoring practice, this guidance also implies the multidimensional competencies in 
order to respond to the individual needs of every student. Even though higher education mentoring is a 
popular field of interest among researchers, not many studies focus on undergraduate students and 
cooperation with their mentors during Bachelor’s thesis writing. This paper focuses on this particular 
area of mentoring guidance and, with the analysis of quantitative data obtained by the research, aims 
to provide insight into students’ viewpoints and experiences related to the Bachelor’s mentors’ 
competencies underlying that role. The data were gathered through an online questionnaire survey 
based on a five-point Likert scale, thus allowing the Croatian university undergraduates to express their 
agreement and disagreement with a particular statement referring to the mentors’ activities in general 
and in relation to their individual experience. The purpose of this paper is to provide basis for future 
research that would consider the results with regard to potential influencing factors and give rise to 
solutions for the improvement of Bachelor’s mentors’ practice, thus placing emphasis on continuous 
progress and greater engagement in this area of higher education. 

Keywords: European higher education system, undergraduate students, Bachelor’s thesis, 
undergraduate mentoring in Croatia, mentors’ competencies. 

1 UNDERGRADUATE STUDENTS AND MENTORING AT THE TIME OF BOLOGNA  
More than two decades ago, on the occasion of the anniversary of the university of Paris, the four 
Ministers in charge for France, Germany, Italy and the United Kingdom signed the “Sorbonne 
Declaration” - “Joint declaration on harmonisation of the architecture of the European higher education 
system”, named after the homonymous “Collѐge de Sorbonne” [1]. The Sorbonne Declaration was the 
base for what followed a year after, the “Bologna Declaration” or “Joint declaration of the European 
Ministers of education by which the objectives crucial in establishing the unique European higher 
education area (EHEA) and promoting the European higher education system across the world have 
been defined. One of the objectives that nowadays strongly influences students’ decisions regarding 
their future study is a two-cycle system adoption, which implies undergraduate and graduate study 
programmes and the successful completion of first cycle studies, lasting a minimum of three years, as 
a prerequisite to access the second cycle. Since it clearly states that the degree awarded after the first 
cycle shall also be relevant to the European labour market as an appropriate level of qualification [2 
p.3], many students ponder whether to continue studying at graduate level or not. Among the objectives 
considered to be of primary relevance in the Bologna Declaration, the promotion of European co-
operation in quality assurance and developing criteria in this respect has also found its place [2 p.4] thus 
generating what is today known as “Standards and Guidelines for Quality Assurance in the European 
Higher Education Area” [3]. In today’s higher education world, the Standards represent the criteria for 
excellence that higher education institutions should strive for in quality achievement and maintenance. 
One of the prerequisites to fulfil in internal quality achievement, denoted as “standard 1.6- Learning 
resources and student support”, is securing appropriate funding for learning and teaching activities and 
provision of adequate and readily accessible learning resources and student support by higher 
education institutions which implies assisting student learning through not only physical resources but 
human support in the form of tutors, counsellors and other advisors as well [3 p.14]. This means that 
mentors contribute to the quality of European higher education institutions. Every study level brings its 
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own challenges and, accordingly, the need for adequate and quality mentors’ assistance to respond 
successfully to the challenges. The aim of attaining a high-quality teaching and mentoring at European 
higher education institutions is often emphasized in European documents in terms of promoting 
“institutional, national and European initiatives for pedagogical training and continuous professional 
development of higher education teachers” [4 p.4]. However, the importance of high- quality teaching 
and mentoring has equally been recognized in other parts of the world. There are differences between 
European and non-European countries when it comes to organization of study programs at higher 
education institutions but they do share a common belief that mentors play an important role in achieving 
primary goals of higher education. For instance, the higher education system of the United States of 
America has been encouraging and emphasizing the undergraduate students’ engagement in research 
(UR) since The Boyer Commission recommendations for the radical reconstruction of undergraduate 
education in 1998 [5], making it a priority feature of the American colleges through implementation of a 
comprehensive approach [6] while nurturing the belief that “learning is based on discovery of new 
knowledge guided by advising” [7 p. 1624] and that the advantages of popular practice of UR for the 
students are dependent primarily on high-quality mentoring [8]. Although much has been said so far on 
mentoring in higher education, one area that still remains somewhat scientifically neglected in that sense 
is mentoring final year undergraduates through writing Bachelor’s thesis. Less is known about the 
undergraduate students’ needs in relation to this type of mentoring guidance. In 1969, Arthur Chickering 
in “Education and Identity” published a model revised in 1993 with Linda Reisser for understanding 
young adults which can serve as an explanation for the processes that undergraduate students undergo 
[9]. Younger students are more dependent on peers, family, and parents, whether in the context of 
emotional support, life decisions or even everyday challenges. Since they are less developmentally 
advanced than graduate students, they are less autonomous too. Thus, they often fail to understand 
what the mentor-mentee relationship is, and consequently, confuse it with other more familiar supportive 
superordinate roles. Due to their lack of experience and their age, they trust in mentor as a person rather 
than mentor as a professional what sometimes lead to their disappointment in experiencing mismatch 
of their expectations and actual practice [10]. Having in mind that university has its own norms and 
expected behaviours the undergraduate students must acquire once they enrol, providing them from the 
very beginning with supportive competent models could contribute to the efficiency of their learning [11]. 
When thinking about the needs of undergraduate students in relation to mentoring, these factors should 
therefore be considered, among others, to respond properly to them. 

1.1 Mentoring undergraduates at Croatian universities  
The higher education of the Republic of Croatia has implemented the Bologna cycle system in university 
and vocational studies, which are aligned with European educational area studies and harmonised with 
the European system of acquiring and transferring credits (i.e. ECTS), according to which at least 60 
ECTS credits are generally acquired in one year of full-time study [12.1.]. University education includes 
undergraduate university study, graduate university study and postgraduate study but study programs 
may also be implemented as integrated undergraduate and graduate university studies, upon 
completion of which at least 300 ECTS credits are acquired [12.2.]. The undergraduate university study, 
at which 180 to 240 ECTS credits are acquired, lasts three to four years, and prepares students for 
graduate study and gives them the opportunity to be employed in certain profession. Upon completion 
of this first cycle, the academic title of bachelor (baccalaureus or baccalaurea) is acquired with an 
indication of the profession, unless otherwise provided by a special law [12.3.]. In order to successfully 
complete, not only the first, but any of the cycles, a student needs a guidance, both informal and formal, 
commonly found in mentoring. Provisions on supervisor (postgraduate mentoring) and undergraduate 
and graduate mentors are determined by higher education institutions’ statutes and study regulations 
acts. The statute or other general act of an individual higher education institution may also stipulate that 
a student is appointed an advisor to provide help in the study and monitor the student's work and 
achievements [12.4.]. This proliferated different form of mentoring (informal and formal) at Croatian 
universities; ‘student mentor’, ‘teacher mentor’ or ‘academic adviser’ (also referred to as ‘mentor/ head 
of the year’, ‘institutional mentor’, ‘study advisor’), ‘Bachelor’s thesis mentor’, ‘Master’s thesis mentor’ 
and ‘Doctoral dissertation/ PhD mentor’. The undergraduates’ needs in relation to mentorship in the 
Republic of Croatia are most commonly deliberated over the guidance in Bachelor’s thesis writing, as 
this first step in students’ lives guarantees progress in acquiring professional qualification. This transition 
has been determined by ‘the Act on Scientific Activity and Higher Education of the Republic of Croatia’ 
which clearly states that “the undergraduate study ends with the passing of all examinations and, 
depending on the study program, the preparation of the final thesis (Bachelor’s thesis) and / or the taking 
of the final examination in accordance with the study program” [12.5.]. Depending on the latter, each 
university department adopts regulations on the preparation of the Bachelor’s thesis, which generally 
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prescribe the process of applying, preparing and evaluating the final thesis, and the elements required 
for appointment of a mentor. When referring to the legal documents and regulations, primarily the 
Croatian Qualifications Framework Act (CROQF), one may find that in all higher education institutions 
of the Republic of Croatia pre-completion of the educational level 8.2 is required for becoming a mentor 
of the doctoral dissertation and Master’s thesis, while pre-completion of educational level 7.1 and 7.2 is 
necessary for becoming a mentor of Bachelor’s thesis and mentoring for other purposes, depending on 
the internal regulations of individual institutions [13]. Educational level 7.1 implies qualifications acquired 
on completion of graduate university studies and integrated undergraduate and graduate university 
studies while educational level 7.2 implies qualifications acquired on completion of postgraduate 
specialist studies. The educational level 8.2 implies qualifications acquired on completion of 
postgraduate university (doctoral) studies. The CROQF Act establishes connection with the European 
Qualifications Framework EQF, Qualifications Framework of the European Higher Education Area QF-
EHEA, and indirectly with the national qualification systems of other countries. Educational levels 7.1 
and 7.2 in CROQF are being referenced to educational level 7 in EQF, while the educational level 8.2 
in CROQF is being referenced to level 8 in EQF [13] Despite the fact that university regulations stipulate 
that the mentor is obliged to guide the student through writing and provide his/her assistance, the 
requirements and competencies behind the mentor’s role remain unspecified. 

1.2 Problems with understanding and determining mentors’ competencies  
Mentoring in itself implies a purposeful transfer of one’s experience to a trainee by a more experienced 
employee in the format “do as I do” [14 p.93]. Within the higher education context, the ‘transfer’ implies 
providing students-mentees with knowledge, advice, counsel, challenge, and support on their path to 
success in becoming full members of a particular profession [9 p.55] as well as providing them with 
practical knowledge and advice needed in the world of business, thus supplementing their classroom 
learning and enhancing their educational experience [15]. The main feature by which this relationship 
can be distinguished from other personal relationships is firstly that it develops within the career context 
[16], and secondly it implies reciprocity and mutuality of social exchange between the subjects [17], [18]. 
Due to mutuality and reciprocity, both mentors and mentees equally experience the benefit of mentoring; 
some study findings indicate that mentoring enhances not only mentees’ knowledge and skills but 
mentors’ interpersonal and communication skills as well [19],[20]. This relationship evolves through a 
process during which the subjects’ professional and personal dimension just like the academic 
competence can be improved [21]. However, the process does not necessarily guarantee success. Not 
only that being a mentor is a demanding role, for which rarely anyone has been pre-trained, but it is also 
scarcely explained in the underlying documents and regulations, not only in the Republic of Croatia, but 
other countries as well, as evidenced by studies on mentoring, making it difficult for higher education 
mentors to understand the complexity behind it and often leaving them with numerous unanswered 
questions [22]. Due to the fact that mentoring is an important apparatus for achieving the goals of higher 
education institutions, it is primarily important to examine the dimensions of mentors’ work in order to 
talk about the competencies needed for a particular dimension. Although it is assumed that the meaning 
of the concept ‘competency’ is understood, it is still often misused in the context of education. It is not 
uncommon to read or hear for example in the discourse of mentoring, that it is important for mentors to 
have necessary skills and competencies or knowledge and competencies. The terms ‘skill’, ‘knowledge’, 
‘ability’, ‘responsibility’, which constitute the superior concept competency, should neither be used 
interchangeably as synonyms nor as terms independent of the superior term competency in the same 
context. In order to avoid such mistakes, it is of crucial importance to understand the meaning of the key 
concepts. ‘Competences’ are knowledge, skills, ability as well as relevant autonomy and responsibility; 
thus, competences acquired by an individual through learning and proved after a learning process are 
learning outcomes [13]. In determining the knowledge, skills, abilities and responsibilities which make 
the competency model for higher education mentors, it is important to give priority firstly to examination 
of legal documents, regulations and the corpus of scientific studies on higher education mentors’ work 
experiences and students’ needs in relation to different types of mentoring. Only after such studious 
examination, one can talk about the dimensions of mentor’s work and the competencies needed to 
perform the tasks within each dimension, depending on the type of mentoring. However, considering 
the complexity of mentors’ work, it is not an easy task for the researchers in this area of education to 
offer a unique model of competencies for every type of higher education mentor as it is possible to talk 
about overlapping and interdependence between some dimensions. 
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2 METHODOLOGY 

2.1 Study background 
For the purpose of this study, an examination of research findings on students’ needs in relation to 
mentoring and European and national documents and regulations has been done in order to gain insight 
into the qualities that should be integral to the Bachelor’s Thesis mentors’ competency framework. The 
examination generated the conclusion that, regardless of the level of study and type of written paper – 
Bachelor’s, Master’s or Doctoral thesis – the tasks and qualities related to the engagement of mentors 
in guiding students through writing and research are very similar, with slight differences in priorities. In 
order to support this thesis, the results from several researches will be outlined, deliberately chosen for 
their differences in date, way of implementation, geographical and cultural context, and a sample size. 
A multi-case narrative analysis that was conducted of undergraduate science students and professors 
at a research university I located in the Southeast United States shows that listening is among the 
mentors’ qualities appreciated the most by students, followed by providing time, information, advice and 
explanation to students, as well as providing career and academic guidance [23]. Former university 
students of the Polytechnic University of Madrid evaluated their own needs in relation to mentoring 
practice by marking nearness as the most valued quality in mentoring relationship, which means 
sensitivity to students' problems and life conditions, accessibility and relaxed working environment. 
Among other desirable qualities, they singled out work and life experience, an open mind implying 
assistance in professional career development, empathy, honesty, the ability to counsel, understand 
and motivate, and communication skills [24 p.257]. Students from sixteen graduate online programs 
within a different geographical and cultural context (USA, Georgia Southern University) rated the popular 
virtual mentoring practice and emphasised the following mentors’ qualities as the most desirable: 
timeliness, speed, accessibility and proactivity in communication, being informed of administrative 
procedures and support and assistance services for students and positive qualities - willingness to help, 
care, support and friendly attitude [25 p.79]. Postgraduate students from fifteen Australian universities 
across Australia have expressed their needs regarding the qualities of supervisors in doctoral studies, 
which were then placed within four categories; (1) personality-related, affective or interpersonal qualities 
and cognitive qualities, (2) basic qualities for performing supervision – mentoring, (3) student-oriented 
qualities (4) qualities related to the discipline within which the supervisor operates [26 pp. 442-451]. 
Considering the fact that the Republic of Croatia is geographically part of the European continent and 
that, as such, it has become a member of European Union, which strives for excellence in all areas, in 
search of mentoring quality provisions and guidelines within European reference documents serve as a 
starting point and a benchmark. The European Mentoring and Coaching Council has adopted the levels 
at which mentors operate and the competencies they must possess at each level, which are an integral 
part of ‘The Professional Charter for Coaching and Mentoring’ (further in the text ‘The Charter’) the 
standard of good practice, professionalism and ethics in mentoring accepted by recognised professional 
bodies [27]. The dimensions at which mentors operate are included within a detailed set of 
characteristics which define a mentor as: a person who is highly aware of his/her own identity as well 
as the importance of being familiar with regulations, elements and responsibilities which are integral to 
the mentor’s work, a goal-oriented person who is aware of the contribution of continuous self-evaluation, 
personal development and competency improvement to the work quality and efficiency and a person 
who is able to develop and implement mentoring plan and innovative models of work [27]. Since 
mentoring implies multidimensional competency profile, a pre-exploration of the theoretical framework 
(i.e. studies on mentoring and reference European and national documents) was an essential 
prerequisite for determining the statements in a five-point Likert scale for this study.  

2.2 Aim and purpose 
The aim of this study is to gain insight into undergraduate students’ viewpoints and experiences related 
to the Bachelor’s mentors’ knowledge, skills, abilities and responsibilities underlying that role. The 
purpose behind this is to give contribution to this area of higher education and further research by 
presenting the perspective of mentees themselves. 

2.3 Tasks 
The following tasks have been determined: (1) consider the results on students’ attitude about 
Bachelor’s Thesis mentors’ knowledge, skills, abilities and responsibilities with regard to previous 
findings (2) consider the results on students’ experiences related to Bachelor’s Thesis mentors’ 
knowledge, skills, abilities and responsibilities with regard to previous findings. 
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2.4 Method and instrument 
For the purpose of this study, quantitative method has been used; an online questionnaire has been 
distributed to Croatian undergraduate university students of all undergraduate levels. Two five-point 
Likert scales, each consisting of 13 statements, in total 26, allowed the participants to specify their level 
of agreement to a particular statement related to the Bachelor’s Thesis mentors’ knowledge, skills, 
responsibilities and abilities in general and in relation to their individual experience, by choosing one of 
the five response levels (1 strongly disagree, 2 disagree, 3 neutral, 4 agree, 5 strongly agree).  

2.5 Context and participants 
The empirical research was conducted at fourteen Croatian higher education institutions in the academic 
year 2019-20, with the purpose of collecting data for a national project. From the sample including 
student population (N = 306), only the data relevant for the topic of this paper, which involves university 
undergraduate students (N= 130) and their answers in relation to Bachelor’s Thesis mentors, has been 
analyzed. Out of the total number of undergraduates who participated in this research (n=130), 61% of 
them (n=79) had some experience in working with Bachelor’s Thesis mentor at the time of answering 
this questionnaire.  

3 RESULTS AND DISCUSSION 
The results allow insight into students’ attitudes towards specified knowledge, skills, responsibilities and 
abilities behind Bachelor’s Thesis mentors’ role (“Table 1”), as well as insight into the students’ real 
experiences in working with their Bachelor’s Thesis mentors with regard to the same knowledge, skills, 
responsibilities and abilities (“Table 2”). Based on the examination of previous research and documents 
on mentoring and the nature of the qualities on the basis of which students had to express their views 
and experiences, the variables can be grouped into the following five dimensions of competency profile; 
communication, mentoring performance, and affective, professional and cognitive dimension (“Table 1.” 
and “Table 2.”). The first dimension ꟷ communication ꟷ implies quality dialogue between mentor and 
mentee and eloquence and professionalism in verbal and written speech. The second dimension refers 
to mentoring performance which means knowledge, skills, abilities one must possess and 
responsibilities one must be aware of to perform mentoring efficiently. This involves informing the 
students of their administrative tasks regarding the Bachelor’s thesis writing procedure, continuous 
supervision of students’ work and progress, accessibility, awareness of the responsibility behind the role 
of a Bachelor’s thesis mentor as well as awareness of moral and ethical principles in mentorship. The 
third dimension can be defined as affective as it implies interpersonal qualities identified in interaction; 
emotional support, tolerance, patience and understanding. The fourth dimension is defined as 
professional because it comprises knowledge, skills and abilities related to the discipline within which 
the mentor operates; providing help to students with finding information, literature and other data 
relevant for thesis writing and being knowledgeable of the subject matter. The last dimension refers to 
mentor’s cognitive capabilities in the following two areas: organization and problem-solving. This is 
related to well-developed organizational skills and mentor’s help in facing all the possible challenges the 
students encounter in thesis writing. 

3.1 Students’ attitudes in relation to the Bachelor’s thesis mentors’ roles  
As it is shown in “Table 1”, statement 4, which refers to the role of a mentor as a person who continuously 
supervises the students’ work and progress (standard deviation= 0,88) shows lower consistency in 
students’ responses in comparison to the evaluation of other statements. This is in contradiction with 
already mentioned theoretical explanation of undergraduate students’ independence in work according 
to which they are considered as less autonomous due to being less developmentally advanced than 
graduate students [10]. Autonomy in work may be seen as a positive characteristic but on the other 
hand, considering the pedagogical dimension of any professor who is a thesis mentor, guiding through 
the writing requires constant supervision of progress, as otherwise, students may not benefit 
educationally in terms of improving existing competencies on the basis of their mentor’s feedback. 
Objective feedback, guidance, and reflection on crucial situations in learning have often been presented 
in literature as the qualities of effective mentoring which contribute to the mentee’s future career 
development, regardless of the type of mentoring relationship [28]. Compared to other values, the 
existence of slight dispersion is noticeable in responses related to statement 10 (standard deviation = 
0,82), which refers to a mentor’s role as a help provider in finding information relevant for thesis writing. 
One of the reasons may be found for sure in individual differences among students considering their 
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learning and work habits and in general, their learner autonomy. Some educational experts see the 
complex nature of learner autonomy as an issue which may be solved through “supportive 
developmental mentoring processes” in terms of lasting mentoring relationships [29, p.32], which implies 
that before cooperation with a Bachelor’s thesis mentor, a student would benefit in the context of 
developing autonomy and a Bachelor’s thesis mentor would only have to apply supportive mechanisms, 
not teaching, in guiding the student through what he/she has already overcome. Regarding the affective 
dimension of competency profile in comparison to other dimensions, it can be concluded that on the 
basis of the results in this dimension, there exists a level of disharmony in students’ attitudes around the 
mentor’s role as an emotional support provider (statement 8, standard deviation= 0,82) and a mentor 
as a tolerant, patient and understanding person (statement 9, standard deviation= 0,73). Though the 
value of standard deviation is not significantly high, this is somewhat surprising because the theoretical 
framework chosen for this study has placed an emphasis on this dimension primarily on the basis of the 
undergraduates’ dependence on emotional support due to their age and lack of experience when 
compared to graduate students [10] and secondly, on the basis of students’ views of desirable mentors’ 
qualities [25], [26]. The lowest value of standard deviation (SD= 0,47) is identified in respondents’ 
agreement with statement 5, which defines accessibility as an important quality of a mentor. Such results 
correspond with previous studies on mentoring in higher education, which show that students appreciate 
when their mentor is accessible [24] [30], and that a mentor’s availability may contribute to a good 
mentoring relationship and mentor-mentee compatibility [31]. 

Table 1. Students’ attitudes in relation to the mentors’ roles 

Dimensions of 
competency profile 

Statements of the Likert scale 
reflecting the competency dimension N Mean St. Dev Coefficient of 

Variation 

1.Communication 1. Quality communication is relevant to 
mentoring 130 4,76 0,53 11,2 

2. Mentor should be eloquent and 
professional in communication. 130 4,66 0,61 13,0 

2. Mentoring 
performance 

3. Mentor informs the students of their 
administrative tasks regarding the 
Bachelor’s thesis writing procedure 

130 4,55 0,73 16,0 

4. Mentor’s role is continuous supervision 
of students’ work and progress. 130 4,41 0,88 20,0 

5. Accessibility is an important quality of a 
mentor.  130 4,83 0,47 9,7 

6. Mentor should be aware of the 
responsibility behind his/her role. 130 4,78 0,52 11,0 

7. Mentor should be aware of moral and 
ethical principles in mentorship. 130 4,63 0,67 14,5 

3. Affective 8. Mentor should be available to offer 
emotional support to students during the 
thesis writing. 

130 4,52 0,82 18,1 

9. Mentor should be tolerant, patient and 
understanding. 130 4,57 0,73 15,9 

4. Professional 10. Mentor provides his/her help to 
students with finding information, literature 
and other data relevant for thesis writing. 

130 4,52 0,82 18,1 

11. Mentor should have a good knowledge 
of the subject matter.  130 4,62 0,63 13,7 

5. Cognitive 12. Mentor should help the students to 
face all the possible challenges they 
encounter in thesis writing. 

130 4,50 0,76 16,9 

13. Mentor should have well-developed 
organizational skills. 130 4,63 0,63 13,6 
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3.2 Students’ experiences in relation to Bachelor’s thesis mentors’ roles  
“Table 2” shows results referring to the students’ experiences with their Bachelor’s thesis mentors’ 
knowledge, skills, responsibilities and abilities. Considering the standard deviation, the highest 
dispersion in comparison to other values, is identified in responses related to statement 8 which refers 
to experiencing mentor’s emotional support (standard deviation= 1,46), statement 10 which refers to 
experiencing mentor’s help in finding information, literature and other data relevant for thesis writing 
(standard deviation=1,28) and statement 4 which refers to students’ experiences with mentor’s 
supervision of their work and progress (standard deviation= 1,18). Although emotional support is seen 
as a desirable mentor’s quality in previous findings on mentoring [25] [26], when analyzing the results, 
one should consider the fact that this support largely depends on a mentor’s personality and students’ 
individual needs for this kind of support. Regarding the result on students’ experiences with the mentor’s 
help in finding relevant information for the thesis (Mean= 3,87) and the result on their experiences with 
the mentor’s supervision of their work and progress (Mean=3,95), it cannot be said that the results 
indicate weakness in mentor’s practice in these two dimensions of mentors’ competency profile. Other 
statements related to students’ experiences have lower values of standard deviation and reflect greater 
consistency in responses. The lowest standard deviation (SD=0,67) is related to statement 7 which 
refers to students’ experiences in relation to their mentors’ awareness of moral and ethical principles in 
mentorship. This confirms that Bachelor’s thesis mentors are aware of the ethical responsibility 
integrated in their role which is among the requirements prescribed by European documents in the field 
of mentoring [27]. 

Table 2. Students’ experiences related to mentors’ roles  

Dimensions of 
competency profile 

Statements of the Likert scale 
reflecting the competency dimension N Mean St. Dev Coefficient of 

Variation 
1.Communication 

(timeliness, dialogue 
quality) 

1. The communication between me and my 
mentor was quality 79 4,18 1,11 26,6 

2. My mentor was eloquent and 
professional in communication. 79 4,51 0,82 18,2 

2. Mentoring 
performance 

(knowledge, skills, 
abilities and 

responsibilities 
needed for 
mentoring) 

3. My mentor provided information of my 
administrative tasks regarding the 
Bachelor’s thesis writing procedure. 

79 4,22 1,07 25,3 

4. My mentor continuously supervised my 
work and progress. 79 3,95 1,18 29,8 

5. My mentor was accessible 79 4,43 0,88 19,8 
6. My mentor showed responsibility in 
his/her work. 79 4,38 0,94 21,5 

7. My mentor showed awareness of moral 
and ethical principles in mentorship. 79 4,65 0,67 14,5 

3. Affective 
(interpersonal 

qualities needed for 
interaction) 

8. My mentor provided his/her emotional 
support when I needed it. 79 3,34 1,46 43,6 

9. My mentor was tolerant, patient and 
understanding. 79 4,38 0,94 21,5 

4. Professional 
(qualities related to 
the discipline within 
which the mentor 

operates) 

10. My mentor provided his/her help to me 
in finding information, literature and other 
data relevant for thesis writing. 

79 3,87 1,28 33,0 

11. My mentor showed good knowledge of 
the subject matter. 79 4,42 1,07 24,3 

5. Cognitive 
(organization and 
problem-solving) 

12. My mentor helped me to face all the 
challenges I encountered during my thesis 
writing. 

79 4,11 1,17 28,5 

13. My mentor had well-developed 
organisational skills. 79 4,27 1,00 23,5 
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4 CONCLUSIONS 
Behind the aim of this study stands the scientific mission to induce greater research activity in the area 
of higher education undergraduate mentoring. It is a demanding task for researchers to provide the 
multidimensional competency framework for higher education mentors, with boundaries set between 
dimensions and competencies determined within each dimension, firstly because the issue of the 
mentors’ roles is complex and secondly because some dimensions and competencies overlap. 
However, it is not impossible. This study provides the first-hand valuable results not only because 
students’ viewpoints and experiences contribute to this goal of mentors’ competency profile, but also 
because they could be brought into connection to the students’ needs, which represents the starting 
point in the improvement of the higher education mentoring practice, especially nowadays when quality 
is more than ever emphasized in all domains of higher education. Notwithstanding, there are potential 
limitations of this study that should be mentioned. Firstly, of the total number of students (n=130), 39% 
of them have not had any experience in working with a Bachelor’s thesis mentor at the time of answering 
this questionnaire which makes it difficult to compare their attitudes to their real experiences. Before 
considering the results on experiences and elements that need an improvement, one must take into 
consideration that not all of those who have experienced working with the Bachelor’s thesis mentor 
(61%) have expressed their agreement based on the near completion of the experience, as some of 
them have been at the very beginning of the mentoring relationship, which calls into question the 
credibility of their answers regarding the roles that they may not have encountered. Finally, the 
competency profile presented in this study is concise, covering only some elements and cannot be 
offered as the final, comprehensive framework for Bachelor’s thesis mentors. Taking into consideration, 
the study limitations and recommendations for further research, future studies on this area of mentoring 
practice should focus on Bachelor’s mentors’ attitudes and experiences regarding their roles as well as 
place an emphasis on potential differences between students’ expectations and their real experiences 
in relation to Bachelor’s thesis mentors’ roles. Since the researchers could consider the results with 
regard to potential influencing factors, the latter could be a significant contribution to the quality 
improvement in higher education mentoring. 
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Abstract 
One of the key educational aspects of Universities of Applied Sciences is to facilitate practical 
knowledge, which graduates can quickly and professionally apply in their daily business life. In co-op 
study programs the need to put theoretical knowledge into practice is even more pronounced, as 
students spend half their week learning new skills and the other half directly applying them, working 
part-time in partner companies.  

In the field of software engineering, development has increasingly changed from classical models to 
agile models in recent years. Thus, partner companies of co-op Information Technology (IT) study 
programs expect students to have basic knowledge of agile software development paradigms as well 
as first-hand experience using agile frameworks, but they also require students to quickly adapt to an 
"agile mindset". Students, however, possess a "students' mindset", rather thinking in subjects, 
semesters and grades than in Sprints, self-organized and fully committed teams and Product 
Increments.  

Searching for an answer to the question on how to better prepare students for their work at partner 
companies by providing them with state-of-the-art software development methods and help them 
develop an "agile mindset", the authors combined two lectures of the co-op IT-Bachelor program in 
Mobile Software Development. They used the agile framework "Scrum", which is taught as part of the 
lecture "Agile Project Management", to conduct the practical exercises of the lecture "Web Application 
Development". The students spent 3 Sprints as development teams, working on creating and enhancing 
a (Potentially Shippable) Product Increment from pre-defined User Stories, which focused on different 
topics. The lecturers took on the roles of Product Owners and customers in the Sprint Review meetings 
to provide students with insights from different perspectives.  

A survey conducted after the end of the combined lectures and the first term of students working at 
partner companies confirmed that students feel better prepared for meeting the partner companies' 
expectations of students having an "agile mindset". However, despite being familiar with team building 
in online teaching environments, having up to 14 years of experience in hybrid teaching, the authors 
also detected new challenges in team building due to the online-only teaching environment caused by 
Covid-19 restrictions. Results suggested that students required additional support and guidance to 
compensate the lack of social interaction caused by the online-only learning environment.  

Keywords: co-op, team work, practical education, agile, software engineering, scrum, web technologies, 
online didactics, e-learning, online learning. 

1 INTRODUCTION  
The mission of Austrian Universities of Applied Sciences (UAS) to provide students with a practical 
education on a university level education is defined as the first goal and leading principle in the Austrian 
law for Universities of Applied Sciences (Fachhochschulgesetz)[1]. Companies employing graduates of 
UAS therefore expect them to have practical experience with state-of-the-art technologies and 
methodologies in their respective fields. In the field of Information Technologies (IT), these technologies 
include web technologies, and the methodologies include “agile” software development and project 
management methods.  

The progress of digitalization causes an increased shortage of skilled IT workers [2]. In Austria in 2020, 
the highest demand exists in the areas of Software Engineering & Web Development [3]. To counter 
this development and provide companies with qualified IT personnel as soon as possible, co-op study 
programs complement traditional full-time study programs and extra occupational study programs.  

Spending 3 days each week working in a partner company, students of the co-op IT study program 
“Mobile Software Development” at FH JOANNEUM have the possibility of applying newly learned 
theoretical knowledge immediately at their workplace. One difficulty of translating the freshly acquired 
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expertise into their work environment is that technologies are learned and practiced in the role of a 
student, while they need to be applied in the role of a software engineer.  

Aiming to soften the learning curve for students and provide them with a learning environment which 
resembles their work environment rather than their study environment, the authors tried to familiarize 
students with an agile mindset, by teaching technologies using agile methods.  

2 METHODOLOGY 
To solve the problem of teaching students an agile mindset using university courses, the authors 
combined two lectures. Taking the basics of Web Application Development as the technology and 
combining them with the fundamentals of Agile Project Management as the methodology, students were 
given the opportunity to apply their skills by creating three iterations of a web application using the agile 
framework Scrum.  

The university course environment required an adapted course setup, which deviated from vanilla 
Scrum. 3 times 3 course units of Agile Project Management provided the basic theory of classical and 
agile project management in general and Scrum in particular. Similarly, the lecture Web Application 
Development started with theory units and exercise units before the practical part of the combined 
lectures started and additionally enhanced the practical part by interweaving more theory units and 
exercise units on specific topics required for the practical part.  

2.1 The Agile Perspective 
This chapter describes the main elements of Scrum and how they were incorporated in the cross-over 
lectures. It also explains the reasoning behind choosing or omitting certain elements of Scrum.  

2.1.1 Scrum Roles 
According to the official Scrum guide, "The Scrum Team consists of one Scrum Master, one Product 
Owner, and Developers." [4] 

The role of the Development Team [4] was fulfilled by the students. Apart from the actual programming, 
it was their responsibility to create the Sprint Backlog, define a Definition of Done and adhere to it, as 
well as participate in scheduled Daily Scrum (see the following sub-chapter) meetings to review and 
adapt their plan towards the Sprint Goal [4], in accordance with the Scrum guide. The only responsibility 
of developers, which was not deemed necessary in the context of the lectures was to hold each other 
accountable as professionals, as it was their first contact with both the technologies and the Scrum 
framework.  

The role of the Product Owner [4] was fulfilled by the lecturers of the course "Web Application 
Development". In accordance with the Scrum guide, they developed and communicated the Product 
Goal, created and communicated the Product Backlog items, ordered the Product Backlog items for 
each Sprint, and ensured that the Product Backlog was transparent, visible as well as understood. 
During the Scrum meetings (see sub-chapter Scrum Events), in which the lecturers participated, they 
clearly and explicitly stated, whether they gave input as Product Owners or in their role as lecturers.  

The role of the Scrum Master [4] was fulfilled by one of the students of each team. Different students 
were allowed to take on this role in different sprints. One essential deviation from the Scrum definition 
was that these students could not focus exclusively on the Scrum Master role but had to participate in 
writing the code as well. Of the main responsibilities a Scrum Master has, the students only needed to 
ensure that all Scrum events took place and were positive, productive, and kept within the timebox [4]. 
All the other responsibilities of a Scrum Master concerning the Scrum Team, the Product Owner and 
the organization were defined as outside the scope of the 3 Sprints conducted as part of the lectures.  

The Scrum roles took part in the Scrum events detailed in the following sub-chapter.  

2.1.2 Scrum Events 
The following Scrum events are defined in the official Scrum guide [4] and all these events took place 
as part of the lectures.  

Three Sprints [4] were conducted as part of the cross-over lectures. Sprints 1 and 2 were scheduled to 
last 4 weeks, considering that students were not able to work each day all day on reaching the Sprint 
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Goals. While needing to participate in numerous other lectures, the students also had to work in their 
jobs for 20 hours each week. These facts provided the biggest challenge to the students in terms of the 
required time management for their Daily Scrums (see below). Sprint 3 was scheduled to last 2 weeks, 
as the defined setup, methods and expectations were known by this time and the lecturers expected the 
students to be able to spend more time coding. Apart from the variation in Sprint length, another 
deviation from the definition of a Sprint was required: To enable students to focus on different topics 
over Christmas and the turn of the year and to give them time to reflect on the first 2 Sprints before 
starting Sprint 3, there was a 3-week gap between Sprint 2 and Sprint 3.  

Sprint Planning meetings [4] were conducted at the start of each Sprint, right after a Backlog Refinement 
meeting took place. During the Backlog Refinement meetings, the Product Owners presented and 
detailed numerous User Stories [5] for each Sprint, followed by estimations by the students and rounds 
of discussions to come to a mutual understanding of the expected outcome of each User Story. After 
each team of students agreed upon an estimation for each User Story, Sprint Planning took place, where 
each team committed to a freely chosen number of User Stories for the Sprint. Afterwards, each team 
decomposed the chosen Product Backlog items [4] into smaller work items and commenced working on 
these items.  

Daily Scrum [4] was conducted under sole discretion of the students. Paying tribute to their additional 
responsibilities and availabilities for other lectures and their work, each team could choose when, how 
and in what frequency they wanted to conduct the Daily Scrum meeting. This approach was also chosen 
to reflect the idea of self-organizing Scrum teams. This approach left the lecturers with little insight into 
and control over how each team conducted this Scrum event, making it difficult and late to respond to 
potential problems teams could face.   

The Sprint Reviews [4] deviated from the definition insofar, as the Scrum teams were not initially able to 
present the results of their own work. While each Scrum team was required to test their results and 
provide test protocols, they also had to provide both their results and their test protocols to another team. 
This other team was required to perform their own - typically more thorough - tests and present the 
results during the Sprint Review meetings. While not typically for Scrum the authors chose the approach 
of Peer-Review and Peer-Testing [6] to provide another learning experience for each team. To review 
and test code written by someone else, the students were expected to increase their knowledge and 
understanding on how to read and write code in web development projects.  

Similarly to the Daily Scrum, the Sprint Retrospectives [4] were conducted under sole discretion of the 
students, with lecturers on stand-by, should teams require assistance. The reasoning behind this 
decision was to encourage students to speak and participate freely in the event, in order to promote a 
shared team identity.   

2.1.3 Scrum Artifacts 
According to the official Scrum guide, 3 Scrum Artifacts (Product Backlog, Sprint Backlog, Product 
Increment) are defined, in order "... to maximize transparency of key information..." as a "...basis for 
adaptation." [4]  

The Product Backlog was maintained by the lecturers of "Web Application Development" in their role as 
Product Owners.  

The Sprint Backlogs were maintained by the students in their roles as Scrum Masters and Developers.  

The Product Increments were also maintained by the students.  

To enhance transparency and provide feedback to the lecturers, numerous tools had to be used by 
students during the Sprints. Planning Poker [7] was used during the Backlog Refinement meetings to 
estimate User Stories. Scrum Board [8] and Burndown Charts [8] had to be maintained by the Scrum 
Masters and used as input for protocols. For each Sprint, each team of students had to supply 4 
protocols. The expected content of these protocol was defined by the lecturer of Agile Project 
Management.  

The Backlog Refinement protocols contained the first estimations for each User Story, the derived 
questions and discussions as well as the final estimation for each User Story.  

The Sprint protocols contained the Definition of Done (DoD) [8], the Sprint Burndown Chart, the Sprint 
Velocity [8] and the Scrum Board at the start and end of the Sprint.   
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The Sprint Review protocols contained links to the resulting Product Increment of the Sprint, the source 
code of the Product Increment, the feedback of the "test team" as well as the feedback of the Product 
Owners.  

The Retrospective protocols contained information on the 5 stages of a Retrospective [9] (Setting the 
Stage, Gather Data, Generate Insight, Decide what to do and Closing).  

2.2 The Technical Perspective 
This chapter describes the web application technologies that were included in each Sprint during the 
cross-over lecture and the explanation why these technologies were used. 

2.2.1 Structure of the web application lecture 
The students have already acquired extensive basic knowledge in the fields of web technologies and 
usability, acquired in the previous two semesters. In the cross-over lecture these topics were taken up 
and each Sprint the topics of the older semesters were deepened, as well as new topics were taken up. 

While the students participating in the cross-over lecture had been studying together for two semesters, 
they were assigned to development teams with fellow students, with whom they weren't necessarily 
working together before. To provide a less complicated start, taking into account the first stage of team 
development - the so-called "forming" phase [10] - the chosen technologies the students had to use are 
simple and but relevant for web development purposes. 

From a technical point of view, the cross-over lecture covered the basics of dynamic web applications 
and web technologies, dynamic page/content creation and simple functionality (server- and client-side 
programming). 

As can also be seen from chapter 2.2.2, before the 1st Sprint fundamental basics from the previous 
semesters were repeated and required technical aspects were gone through in detail in order to prepare 
all students for the start of the Sprint as effectively as possible. This can be compared to a kick-off 
meeting, where all participants are brought up to the same level of knowledge in order to facilitate the 
start of the special topics.  

After the presentation of the User Stories in the Backlog Refinement meeting and Sprint Planning, as 
presented in chapter 2.1.2, the technical sessions started. The individual parts were structured in such 
a way that both theoretical and practical input was given for each technology that the students were to 
implement in their projects. 

The theoretical part started with a short introduction to the technology, the basic elements of the 
technology to be used and first small examples were presented to the students using small web 
applications. The aim of the theoretical sessions was to ensure that even the students who had no 
experience with some of the technologies would be able to complete all the tasks in the practical part 
within the specified time. The theoretical unit was followed by the practical part, in which the students 
had the opportunity to make their first experiences using small, given examples. 

The implementation of the User Stories thus took place directly in the course on the one hand, and on 
the other hand the students had the opportunity to use the times outside the course and in asynchronous 
units to complete the User Stories selected for the respective Sprint. In order to give the students a 
feeling for the time needed outside of the course sessions, a guideline of about five hours per student 
and sprint was given by the lecturers. 

2.2.2 Web application technologies 
Each of the three Sprints had its own main topic, which was divided as follows.  

Sprint 1 expanded on the topic of client-side development, followed by server-side development in Sprint 
2. Sprint 3 was designed so that the two previously mentioned topics could be completed and expanded 
upon by the students - very much in the spirit of agile development. The course was designed to give 
students a combination of theory in web development using new technologies and programming 
languages, with a particular focus on JavaScript-based technologies, and practice in the lab exercises 
and the actual Sprints. This allowed students to practice essential development and project 
management skills following an agile approach.  

Prior to Sprint 1, the HTML and CSS skills learned in previous semesters were refreshed and students 
were introduced to the JavaScript programming language and the Apache web server in order to be 
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able to implement the user stories of the first sprint. HTML, CSS and JavaScript are core technologies 
that every web developer is expected to understand. According to W3Techs statistics on markup 
language, HTML is the most popular markup language, used by 92.4% of developers, and CSS is one 
of the most popular site elements, used to 96.3%. On the subject of client-side programming languages, 
it can be said that JavaScript is used by 97.3%. Thus, JavaScript is one of the fastest growing client-
side programming languages with a descent of 369 web pages since April 1, 2021 [11]. 

To enable the students to successfully implement the User Stories of Sprint 1, the topics of mobile 
testing, event handling with JavaScript and dynamic loading with AJAX were taken up and continued 
and applied in theory and practice blocks during the Sprint with a focus on client-side development. 
Common questions from students during Sprint 1 were "Why we are using basic technologies?" and 
"Why we are not starting with modern web frameworks instead?" The importance of fundamental 
understanding of core technologies as well as skills to work with them are proved not to be accepted by 
students which lead to incomprehension. 

Sprint 2 was characterised by technologies such as Node.js, MySQL, integrated form validation in 
HTML5 and JavaScript validation. As already mentioned, the focus of Sprint 2 was on server-side 
development and in the course of this the students got to know the web server Node.js, as this has the 
advantage of being able to work with the same programming language on both the client and server 
side. Thus, in the second sprint, the web server Node.js was combined with the topic of databases with 
a focus on MySQL and rounded off with the different types of form validation in HTML5 and with 
JavaScript. This approach proved to be a steep learning curve for students, as it not only introduced a 
new (to them) technology (Node.js) but also required hands-on practice with technologies from previous 
semesters to be combined with the new technologies from Sprint 1.  

Sprint 3 showed the students that it is important to develop (web) applications with less or completely 
without dependencies to other applications in order to understand the underlying core technologies.  
This ensures that a better understanding of further complex technologies and concepts can be 
developed as a next step. Consequently, the focus in Sprint 3 was on the differences between libraries 
and frameworks. The technologies used consisted of the Bootstrap framework and the JavaScript library 
jQuery. In order for the students to complete the User Stories of the third Sprint, they needed to 
understand how to use Bootstrap properly and how to use jQuery in their project. The reason why 
frameworks and libraries were covered in detail during Sprint 3 was that a good basic knowledge could 
be built up in the first two Sprints in order to understand the complexity required in Sprint 3. Had the 
students started directly with frameworks, they would tend to blindly trust the framework without 
understanding what was actually happening behind the scenes.  At the end of Sprint 3 students were 
supposed be able to better understand the purpose, the order and level of detail of all the Sprints. 

2.2.3 Reason for the selected web application technologies 
The reason why the lecturers chose the technologies mentioned in chapter 2.2.2 is that all these 
technologies are upcoming and full of potential. Some of these technologies are already being used in 
practice, but not to such an extent or in such detail that the students are familiar with the individual 
technologies. In the cross-over lecture, it was possible for the students to deal with the specified 
technologies in details, so they are better prepared to use them in their partner companies. Node.js can 
be mentioned as an example here; the cross-platform open-source JavaScript runtime environment is 
used in well-known companies such as Paypal, Netflix or LinkedIn. [12]  

3 RESULTS 
Results were measured by evaluating the submissions, presentations in the Sprint Review meetings, 
reviewing the course evaluations submitted by students and the analysis of a conducted survey. The 
authors were able to verify that the students were able to incorporate the contents of both lectures into 
their development process. The students also confirmed the positive effect of the cross-over lecture on 
their understanding of agile methods used in their partner companies.  

3.1 Tangible results 
The tangible results of the cross-over setup can be summarized as follows:  

• The students were split into 4 teams of 6 students by the lecturers.  

• Each team nominated one student to take on the role of Scrum Master.  
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• Each team agreed upon the tools they used during the Sprints. This includes tools like version 
control systems (VCS) and tools to visualize the progress of their work.  

• In each Sprint, each team committed to a team-chosen number of User Stories to implement. To 
prevent teams from copying work from each other, each team had to implement their chosen User 
Stories for a different user group (e.g. "projects overview web site" for the project manager vs. for 
the project members).  

• Each team organized distributing the work load, keeping each other up-to-date and how to react 
to impediments.  

• Each team tested their implementations and created test protocols.  

• Additionally, for each Sprint, each team tested the implementation results of another team and 
present the results during the Sprint Review meetings. Differences in presentation style could be 
identified between teams. While certain teams focussed on presenting the results of the team 
they tested in an explicitly positive way and gave the tested team the possibility to patch any 
identified issues, other teams prided themselves in revealing perceived shortcomings of their 
tested teams' results.  

3.2 Extended results 
The extended results of the cross-over setup include a gain of theoretical knowledge as well as practical 
experience on the topics of web application development and agile project management. The practical 
experience working in Scrum teams allowed the students to better understand the perspectives of 
customers and product owners, understand that "Done" according to the Scrum Board does not 
necessarily equal "potentially shippable". The authors could observe the students passing through the 
first phases of team development. At the end of all three Sprints most teams started to reach the 
"performing" phase, where they are highly focused on the project itself. Students also asked for the 
project to continue in the next semester(s). 

3.3 Agile in co-op study programs 
The internship in a company is an important factor in co-op study programs. Similarly, agile software 
development is an important ingredient of modern companies in the field of Information Technologies. 
To compare the intersection of agile methods in the curricula and their utilization in companies is 
important to for students get a deeper understanding of agile software development processes. 

The authors conducted a survey, asking the students about the use of agile methods in their companies. 
The results of the survey with 23 students (n=23, N=24), 78,3% are using agile methods in their 
companies (see figure 1), an increase by 2,3% compared to the survey of the previous year [13]  

 
Figure 1: agile methods in companies 

The most popular framework of the survey is Scrum with 39,1% followed by custom forms of agile 
frameworks (21,7%) as shown in figure 2. 
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Figure 2: agile frameworks in companies 

74% of students participating in the survey are of the opinion that the cross-over lecture integration of 
Scrum is a (major) benefit to understanding agile methods used in their companies (see figure 3).  

 
Figure 3: helpfulness of cross-over lecture 

Compared to the survey conducted in 2020 [13] a slight increase in using agile methods within 
companies (2%) could be detected, which confirms the authors decision to teach agile concepts within 
the study program. 

Another result of comparing the current survey and the survey from the previous year is the opinion of 
students about how well agile methods are integrated in lectures of the study program. About 61% answered 
with (very) good (see figure 4), which is an improvement of 15% in comparison to the previous survey. 

 
Figure 4: Integration of agile methods in study program 
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4 CONCLUSIONS 
One finding of this year's cross-over setup was the impact the Covid-19 restrictions had on the team 
building and teamwork aspects. The setup was planned in a non-Covid situation. A mix of on-site, online-
synchronous and online-asynchronous units were scheduled. Covid restrictions made on-site units 
impossible, so all units were held online. While the authors have online teaching experience of up to 14 
years and are accustomed to giving online lectures, the Covid situation did pose additional challenges. 
Certain groups of students had troubles building a team and being considerate of less experienced team 
members. This lead to an unbalanced distribution of the workload, wavering commitment and turmoil 
when it came to reflecting the experience (e.g. Sprint Retrospective meeting). The lecturers had to step 
in and support the elected Scrum Masters of the affected teams in trying to identify the root cause and 
point out ways to overcome the situation.  
In the next iteration the authors aim to analyse the effects on the students' experience and outcome of 
the work of more tightly specified objectives, which are expected to give the lecturers more insight into 
team dynamics and Sprint progress, thereby allowing lecturers to intervene earlier in case of problems.  
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TEST CASE ANNOTATION OF PROGRAMMING TASKS IN THE 
PROGCONT SYSTEM FOR DIFFERENTIAL EDUCATION AND 

STRENGTHENING STAND-ALONE PREPARATION OPPORTUNITIES 
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Abstract 
At the Faculty of Informatics of the University of Debrecen, we have been using the self-developed 
ProgCont system for automatic and objective evaluation of programming tasks since 2011. We initially 
developed the software to organise competitions, but we quickly involved it in teaching programming 
subjects. As an answer to the challenges caused by the pandemic, recently we have tried to make the 
system suitable for supporting stand-alone preparation, which nowadays has an increasing role in 
education. 

Until 2021, evaluating a solution submitted in the ProgCont system has only returned with either 
“accepted” or “rejected” judgment. Even if the system evaluated a submission with several test cases, 
we could produce the acceptance rate only. In case of a rejected solution, this tells nothing about the 
programming mistakes causing the malfunctioning. To improve our system's feedback, we have 
extended the system with the possibility to annotate the problems' test cases so that we can assign 
several different labels to each. The labels briefly describe the situations covered by the attached test 
cases. Originally, students and instructors could only see a percentage of the test cases where the 
submitted program failed. With these annotations, the system informs them how these test cases differ 
from those where the solution was accepted. 

Creating expressive annotations is a complex task, usually requiring rethinking the existing test cases 
as well as creating new test cases. We first tested this idea on a problem that was available for the 
public, and so was widely solved. After the early promising results, armed with the first experience, we 
focused on an earlier organised exam and its tasks. This experiment gives the possibility to evaluate 
the students' performance, identify the typical programming mistakes, and compare the class groups 
involved in the exam. 

In our article, taking advantage of the test case annotation option, we examine the set of tasks of the 
selected exam. The exam contained four assignments and was completed by three class groups, with 
16–17 participants in each. Three of the tasks had more than 100 submissions, which can be effectively 
analysed using standard pedagogical research methods. We compare the students’ and each group's 
performance to give the instructors more significant insight, thus amplifying the opportunity for 
differentiated teaching. Given that the exam tasks are later always made public, a new set of well-
annotated tasks will be available for preparing, making it much easier for the students to identify 
mistakes during programming. An annotated set of tasks can be used much more effectively for stand-
alone preparation, the role of which has been greatly expanded in this period of the pandemic. 

Keywords: ProgCont system, automatic evaluation, test case annotations, programming tasks. 

1 INTRODUCTION 
ProgCont is a system developed at the University of Debrecen's Faculty of Informatics nearly ten years 
ago for the automatic evaluation of source code of programming tasks. A proprietary system was needed 
because although the range of software available for similar services is extensive [1], [2], [3], [6], none 
of them was perfectly suited to local needs. 

The ProgCont system has evolved to be optimised primarily for competitive tasks rather than for 
exams/assessments. As a result, competitors do not receive feedback that would be of great help in 
identifying errors during an exam or during stand-alone preparation but have to search for errors in their 
programs themselves. As the role of the ProgCont system has grown in recent assignments, the need 
to improve and extend the feedback of the system has become more and more pressing [7], [8], [10]. 

The obvious way to give more detailed feedback is to provide information on which test cases the 
submitted program generated correct output for and which test cases it failed. There are typically several 
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test cases available for a problem. These can be used to give a submission a partially correct label if it 
passes some test cases and fails the others, in addition to the usual pass and fail categories. Thus, we 
can state that those partially correct solutions, while not giving a perfect solution to the problem, work 
well on some subproblems. 

When examining partially correct solutions, the focus should be on the characteristics of the successful 
and the unsuccessful subproblems. In order to identify the subproblems, we started by annotating 
(labelling) the test cases with relevant information. 

In our previous research, we tested the basic idea on a problem with a large number of submissions 
and obtained promising results: on the one hand, the number of partially correct solutions increased with 
the help of the reconsidered test cases, and on the other hand, the annotations helped us identify typical 
subproblems that caused difficulties for the solvers of the problem for some reason [4], [5], [9].   

On a single problem that is available to the broad public, where the user community is not well identified, 
despite initial promising results, we can only speak in general terms about the failures that occur or the 
subproblems that succeed and fail. Therefore, it is a sensible step to test the validity of our idea by 
looking at the performance of a more limited group of users: a few class groups. 

2 THE SAMPLE 
For our study, we have chosen the first examination of the Programming Languages 1 course of the 
2019/2020 academic year; it was the last semester in which we still had a complete attendance teaching 
programme. Three of the 11 class groups in the course were held simultaneously and therefore solved 
the same tasks during the exam. The first group included the best performing first-year students based 
on their previous academic performance, while the other two groups consisted of mixed students, as 
they included both first-year (regular) and upper-year (repeater) students. The comparison of the 
remaining eight groups were not included in our current study, because they solved different tasks, and 
including them could have distorted the results. The three selected groups received the same four 
exercises for this exam and had 100 minutes to solve them1: 

Task A: Write a function that takes a string as a parameter. The string describes a hiking trail, where 
each equals sign character ('=') in the string represents one kilometre of the trail. Attractions on 
the route are indicated by asterisks ('*') in the string. The function should determine the 
maximum distance on the hiking trail where there are no attractions and return this value. 

Task B: Clowns are a regular feature of circuses, and children like shows with clowns. They like shows 
with lots of clowns the most. Write a program that reads the standard input lines until end-of-file 
(EOF), up to 50 characters per line. Each line contains the names of the clowns performing in a 
show. The format of the lines is as follows: name[,name]... Your program must determine from 
the data read from the standard input how many clowns were in the show in which the most 
clowns took part and write this single integer number on a single line to the standard output. 
Remember to end the output line with a newline character ('\n'). 

Task C: Write a program that reads two integers per line from the standard input until end-of-file (EOF). 
Your program must determine which of the two numbers read has more strict divisors and write 
this number to the corresponding line of the standard output. Should the two numbers have the 
same number of strict divisors, then write both numbers to the standard output, separated by a 
space character, the smaller number coming first, and the greater number coming last. 

Task D: Write a program that reads a string s of up to 10 characters from the first line of the standard 
input and then reads a string of up to 30 characters from each of the following lines of the standard 
input until it reads “THE END”. After your program has read s, for each subsequent line of the 
input (except the line containing “THE END”), it should determine and write to the standard output 
the number of times the string s occurs in the current input string. 

Table 1 summarises how the solutions uploaded in each group were rated. In the exam results, only the 
lastly uploaded solution was counted for each task (Final Submissions), but students could submit more 
than one solution for a single task (Total Submissions) until the solution was accepted by the system or 
the time limit was reached. 

The feedback sent by the system is as follows: 

 
1 Title of the exam: Programozási nyelvek 1, 2019. április 10., Sz10 ZH, https://progcont.hu/  
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• Compile error (E-Cmp): The submission is syntactically wrong. We are unable to execute the 
submitted program, so we cannot evaluate test cases on it. 

• Runtime error (E-Run): The execution of the program has failed, e.g., it is terminated with an 
error message.     

• Time limit exceeded (E-Tme): The execution of the program has been forcibly terminated 
after exceeding the given time limit. 

• Wrong answer (E-Res): The submission returns with incorrect output for the test case. 

• Presentation error (E-Pre): The submission returns with incorrect output for the test case, 
but the expected result differs in whitespace characters only. 

• Accepted (Pass): The submission returns with correct output for the test case. 

Table 1. Distribution of errors in submissions 

  Group 1 Group 2 Group 3  
  Regular Regular Repeater Regular Repeater  

Number of members 17 5 8 6 9 45 

Final Submissions 

Accepted Pass 24 6 15 6 26 77 

Compile Error E-Cmp 4 1 0 3 0 8 

Wrong Answer E-Res 8 0 6 1 1 16 

Runtime Error E-Run 0 0 0 2 1 3 

Total  36 7 21 12 28 104 

Total Submissions 

Accepted Pass 31 7 16 7 30 91 

Compile Error E-Cmp 35 2 11 28 9 85 

Wrong Answer E-Res 58 2 37 28 30 155 

Runtime Error E-Run 5 0 0 4 9 18 

Time Exceeded E-Tme 1 3 9 4 1 18 

Total  130 14 73 71 79 367 

3 RESULTS 

3.1 Results before annotations 
We can also use the original feedback from the ProgCont system to collate the results of the groups. At 
first sight, it may seem surprising that the priority group has the lowest score. However, if we consider 
that the students in the other two groups who repeated the course took the hurdle more easily, this could 
explain. 60% of the repeaters solved the tasks well, while only 32% of those who encountered the task 
for the first time could solve it (Fig. 1). 
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Figure 1. Pass rate by groups and number of 

subject enrolments 
Figure 2. Combined pass rate by groups and 

number of subject enrolments 

If we look separately at the performance of first-year students in the class groups, the performance of 
the priority group already stands out. However, first-year students perform well below average, as shown 
in Fig. 2. 

 
Figure 3. Distribution of student results in final 

submissions 
Figure 4. Number of verdicts by problems in final 

submissions 

The most apparent guide to continuing the post-exam exercises is based on the success rate of each 
task, as summarised by Fig. 3 and Fig. 4. Few people have started Task D, the main reason being that 
solving two tasks was sufficient for successful completion. If Task D is not considered, the most 
straightforward task (completed by the majority) is Task B, while the most challenging is Task A. 

 
Figure 5. Distribution of submission errors in final and total submissions 
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If we look only at the success of submissions, we can use two approaches: we can look at the results 
of the last submissions by the students, or we can take into account their previous, presumably 
unsuccessful attempts. This comparison is shown in Fig. 5. The latter approach seems to be the most 
useful for identifying mistakes made during the exam. Any mistakes made should be pointed out, even 
if the student discovered them during the exam but corrected them later. 

3.2 Results with annotations 
The drawback of our analyses so far is that, although they show well which tasks are problematic, they 
do not provide information about the cause of the failure. Therefore, taking advantage of the fact that 
several test cases are typically used simultaneously to evaluate submissions, we introduced the 
possibility of annotating test cases. An annotation is a short text label assigned to a test case to describe 
the characteristics of that test case. This way, if a submission gives a correct result in some test cases 
and an incorrect result in others, we can distinguish between them using the characteristics of the test 
cases described in this form. However, given that our previous tasks were not designed with this 
approach, annotating test cases does not only mean labelling existing test cases but typically requires 
the creation of new ones. 

We also distinguish between two types of annotations: those that refer to specific features of a particular 
task (called problem-specific annotations) and those that can be applied to multiple tasks (called global 
annotations).  

For our present study, we have developed the following global annotations: 

• stretched limits: true label is assigned to those test cases where the limits given in the 
specification are exploited (e.g., input line length, numeric data range). 

• stretched limits: false label is assigned to those test cases where the opposite is true. 

• tasks: one label is assigned to those test cases in which only one task is specified. 

• tasks: more label is assigned to those test cases which contain multiple tasks. 

We have created only one problem-specific annotation based on one property for each problem in the 
present study. 

Task A:  

‒ charset: road only label is assigned to those test cases where there is nothing to see on 
the route. 

‒ charset: sight only label is assigned to those test cases where there are only sights on the 
route. 

‒ charset: mixed label is assigned to those test cases where there is something to see on the 
route, but there are also boring parts. 

Task B:  

‒ single clown: false label is assigned to those test cases where there is more than one 
clown in each show. 

‒ single clown: true label is assigned to those test cases where there is only one clown in 
each show. 

Task C:   

‒ divisors: mixed label is assigned to those test cases where each different pair has a different 
number of strict divisors. 

‒ divisors: greater first label is assigned to those test cases where the number of strict 
divisors is the same, and the members of the pair appear in the input in descending order. 

‒ divisors: lower first label is assigned to those test cases where the number of strict 
divisors is equal, and the members of the pair appear in the input in ascending order. 

Task D:  

‒ self-repeating pattern: false label is assigned to those test cases where the pattern 
being searched for is not a self-repeating pattern. 
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‒ self-repeating pattern: true label is assigned to those test cases where the pattern being 
searched for is a self-repeating pattern, i.e.. a repetitive substring. 

Table 2. Submission verdict distribution by annotations 

 Annotations Test 
cases 

Sub-
missions Pass E-Res E-Run E-Tme E-Pre 

Global annotations 

 

stretched limits false 18 216 740 410 79 49 12 

stretched limits true 14 216 608 315 64 60 13 

tasks one 17 282 833 289 66 54 16 

tasks more 22 282 749 635 91 70 9 

Problem-specific annotations 

[A] 
charset road only 2 66 64 58 4 6 0 

charset sight only 2 66 92 36 4 0 0 

charset mixed 3 66 78 105 6 9 0 

[B] 
single clown false 5 104 246 199 28 45 2 

single clown true 4 104 239 117 14 44 2 

[C] 
divisors mixed 4 98 276 70 28 8 10 

divisors greater first 4 98 252 104 28 4 4 

divisors lower first 4 98 214 136 28 8 6 

[D] 
self-repeating  false 6 14 36 43 5 0 0 

self-repeating true 4 14 21 30 5 0 0 

In line with the annotations above, new test cases were created to re-evaluate our submissions. The 
results are summarised in Table 2. Since the annotations are designed with an orthogonal criteria 
system, there are 8 or 12 test cases for each task instead of the original 2–3 test cases. 

 
Figure 6. Increasing number of partially correct submissions 

As a result, the number of partially correct solutions increases; there may be submissions that were 
previously considered incorrect but turn out to be acceptable for some test cases (Fig. 6). In the case of 
Task D, the extended test cases proved to be stricter than the original ones, which is why the number 
of correct solutions also decreased. The partially correct solutions are of interest for our investigations; 
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for these, there is hope to identify under which circumstances (for which subtasks) the submitted 
program works incorrectly. 

 
Figure 7. Global and problem-specific annotations 

Fig. 7 summarizes the feedback given by the system for the test cases with different annotations. Global 
annotations are interesting because they highlight errors that students make regardless of the specific 
task. Fig. 7 indicates that test cases with multiple tasks are the most problematic in this respect. Out of 
all the tests in all the submissions, only 48% worked successfully with multiple tasks, while 66% using 
a single task. The nature of the failure (E-Res, E-Run, E-Tme, E-Pre) does not allow us to draw any 
valuable conclusions. Considering that problem-specific annotations can represent specific 
characteristics of a task, we expect them to be more helpful than global annotations in identifying errors 
made during programming. For example, for annotations in Task A, it is clear that most errors occur 
when all possible symbols appear in the input. However, there is not much difference in Task D regarding 
whether a self-repeating pattern should be searched for or not (Fig. 7). 

 
Figure 8. Distribution of results in the case of partial solutions 

However, the proportion of successful or unsuccessful tests can be misleading, as we are looking for 
the causes of failures on a submission-by-submission basis, not overall. Figure 8 shows the proportion 
of submissions that passed (PASSED) or failed (FAILED) all tests with the annotation considered. The 
figure also takes into account that it does not make sense to consider annotations separately for 
completely correct and completely incorrect submissions. For example, if a program is entirely wrong, it 
will, of course, fail on any annotated test case, regardless of the specificity of the problem expressed by 
the annotation. Accordingly, in the annotations in Fig. 8, only partially good solutions are considered. If 
we find submissions for an annotation that pass all test cases (PASSED) but no submissions that fail all 
test cases (FAILED), it means that all partially good solutions fail for reasons other than the characteristic 
expressed in the annotation. This feature may then be ignored during the discussion of the exercises. 
The more submissions fail all test cases for a given annotation, the more typical the failure is for the 
group of submissions. These are the subproblems to be addressed in the post-exam class sessions. 
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Even though Fig. 7 did not show a significant difference for the problem-specific annotation of Task D, 
more than 40% of the partially correct submissions failed all of these test cases if the sample was self-
repeating (Fig. 8). 

Of course, the figure above can be deceptive, since the percentages do not show the number of 
submissions. The failures in Task D cannot be typical, because very few people were engaged in it. 

 
Figure 9. Most typical errors in different groups 

This route takes us to Fig. 9, where we summarize the most typical errors, labelled by the number of 
partially correct solutions that do not pass any test case with a given annotation. Only annotations where 
this number is at least five are shown in the figure. It can be clearly seen that due to the low number of 
submissions for Task D, it is excluded from this category. The results are shown separately according 
to both class groups and the number of subject enrolments, although the first grouping is more relevant 
for practice leaders. Other class groups require help with other tasks.  

Annotations help us identify not only the tasks but also the typical subproblems that caused difficulties. 
By introducing annotations, we can thus support the work of practice leaders with truly relevant 
information. We always make the exam exercises public for future practice, so our analysis is not only 
useful to better understand the lessons learned from previous assessments but also, in the case of 
partially good solutions, to inform students from now on where to look for the cause of the error in their 
program. Our experiment has resulted in a new set of tasks that can effectively support the process of 
stand-alone preparation through the improved automatic feedback of the ProgCont system. 

4 CONCLUSIONS 
To demonstrate the potential of test case annotation, we have carried out a detailed study of a previous 
exam completed by several class groups. We have added new test cases to the exam tasks for the 
study, whose characteristics are well distinguishable from each other. Using these features, we 
developed annotations for the new test cases. 

We have shown that we can obtain much more detailed insights into the occurrence of errors in the 
exam than with our previous system. With the new test cases, we have significantly increased the 
number of partially correct solutions. By analysing these, we have been able to investigate which 
subproblems cause the most difficulties for the most incorrect submissions. Using this knowledge, we 
can make group-specific recommendations that would previously have been possible only by a detailed 
manual analysis of the submitted problems one by one. Instructors are provided with the necessary 
information immediately after the exam, which helps them implement practical group-by-group 
differentiated instruction. 

The new test cases needed to carry out our study are also available to our students if they use these 
tasks in preparation for their future exams. These have further expanded the range of tasks for which 
our students receive subproblem-level feedback on their submitted solutions. This feedback is also 
immediate and automatic for them and thus provides fundamental support for their stand-alone 
preparation, the role of which has been enhanced during the recent pandemic distant education.       
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Abstract 
Innovation in education through the use of ICT plays a very important role on human evolution. The use 
of ICT innovation in education breaks up existing barriers and expands knowledge frontiers, opening the 
possibility of developing a more skilled labour force once students end their studies. For this to take place, 
the existence of ICT champions, defined as those who actively promote and foster the use of technology 
in institutions, and competent teacher training programs are essential so that information is transmitted 
efficiently to students. 
The objective of this research is to analyse existing publications related to ICT innovation in education to 
understand better the impact and benefits on society of the implementation of ICT in education, as well as 
getting to know the keys to implementing it successfully. The methodology applied is bibliometric analysis, 
this is a systematic literature review which consists of analysing a large number of papers and extracting 
relevant conclusions related to the topic. The Web of Science database was used to select the papers to 
be reviewed. The keywords: Education, Innovation and ICT were combined using the Boolean operator 
“AND” to conduct the search. Papers which we considered that best fitted the topic were selected from the 
Web of Science search result conducted previously. 
The results of the study show that the authors of the selected papers, agree on the benefits of ICT in 
education. According to them, the innovative teaching methods implemented by teachers after receiving 
training allow students to develop ICT-related skills as well as critical thinking skills, as they are forced to 
think outside the box in some of the activities. Graduates will therefore be able to face a quickly changing 
working environment in which technology and social interactions are gaining importance. As a 
consequence, countries will be benefited as a more competent labour force will help them develop further 
and remain competitive. However, the success of the implementation of ICT in education could be 
hindered due to certain factors such as, culture, politics or difficulty to access new technologies. 
Keywords: ICT champion, training, education. 

1 INTRODUCTION 
In this paper we will talk about how education has changed throughout the recent years, as well as 
analysing the role ICT and innovation have in this educational evolution. This topic is of great relevance in 
the 21st century and even more at the time this paper is being written, in 2020, due to the outbreak of the 
COVID-19 pandemic. This event has caused the education system to innovate and introduce ICT at a rate 
never seen before. The main objective of this paper is to analyse the importance of introducing ICT in 
education to develop student and teacher’s knowledge and how this will affect countries’ development.  

To start with, the theoretical framework will be defined, to comment afterwards on the education system 
that prevails currently due to the outbreak of the COVID-19 pandemic. Next, we will focus on analysing 
the benefits of ICT on education as well as analysing the importance of teacher training programs for a 
successful implementation of new technologies in the classroom. Afterwards, we will introduce some of 
the key points that will lead to the successful implementation of ICT on education. Finally, we will 
highlight some possible scenarios in which the benefits of ICT on education may be limited. 

2 THEORETICAL FRAMEWORK  
Over the past years, society, as well as the way it functions, has experienced a significant change in 
many aspects, socially, economically and culturally. One of the main factors of this change has been 
the irruption of ICT in our daily life-improving humanity’s standards of living [1] [2] [3]. 
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Technology can be seen everywhere, including schools and universities. The educational system is 
evolving from an education involving pens, boards, pencils and other tangible objects, to an education 
involving laptops and other technological devices and software. The latter being focused on the need 
for learning new teaching methods, which are more suitable for an ICT-based society, through teacher 
training programs [4] [5] 

According to McClintock [6] in order to implement ICT in schools successfully, school models must 
change from a model focused on teachers, into a new model in which students and knowledge have 
greater importance [7] [8]. In this new way of learning, students should not only learn knowledge in 
school through the syllabus’ subjects, but they should also learn to use ICT tools which could generate 
further knowledge development [9] [10] [11]. 

The outbreak of the COVID-19 pandemic has accelerated even more this process of education 
evolution. The main reason for this unavoidable acceleration has been the fact that in most of the world’s 
countries all education centres had to remain closed for a certain period time, this period varied in every 
country depending on the evolution of the pandemic in the country. In some countries like Spain, schools 
remained closed between March and June, while universities remained closed for students between 
March and September.  

As a consequence, all the teaching had to be switched into an online format. One of the most common 
teaching methods used during this period has been teaching online classes through video conferencing 
software such as Microsoft Teams, Zoom, BlackBoard Collaborate or Skype among others. Most of 
these applications allow teachers to share learning material while teaching in live so that students can 
follow the lessons.  

At the time this paper is being written, November 2020, in Spain not all teachers have returned to their 
pre-COVID 19 situation, meaning that some teachers still teach all of their classes online and others 
teach some classes online and the rest in the classroom. We do not know when everything will return 
to normality and education returns back to be 100% face-to-face.  

Training programs are vital in the current situation as teachers must know how to use video conferencing 
software and other tools to be able to provide students with all the knowledge they need to receive. Also, 
innovative teaching practices are more than welcomed as they are needed to try and keep students 
motivated in class and to keep the quality of education high during these hard times. 

Figure 1 shows a model which demonstrates the relationships between various concepts involving the 
effects of training programs. The model shows the importance of teacher training programs related to 
ICT on education and the correct implementation of them to evolve as a society as a whole by developing 
new skills and gaining knowledge. 

Training is the basis of the introduction of ICT in education and without it, the potential benefits that 
could be obtained from the introduction of ICT in the education system will not be achieved. In the ICT 
Competency Framework for Teachers, [9] the importance of technological training for teachers is 
highlighted, as training will develop teacher’s knowledge and skills [12] [1]. 

As can be seen in Figure 1, when teachers receive ICT training, they develop new knowledge as they 
learn: new ways of teaching, how to use certain software… among other things. Consequently, training 
and the acquisition of new knowledge will lead to professional development and ICT Competence 
development. “ICT training becomes the main element for teacher professional development in quality 
education.” [1]. We can build a direct relationship between ICT competence development and 
professional development, as according to Fernández-Batanero et al [1] “digital competence is 
considered a key factor to improve teacher’s professional development,” and as stated by Stuart et al. 
[13] professional development is of great importance for developing ICT competence.  

Once teachers have the knowledge and the resources needed to apply those new and innovative 
methods of teaching learnt during training, they will apply them in class. Therefore, students will learn 
the material in a new and innovative way involving ICT, which will expand their knowledge. Not only that 
but also, they will also develop ICT competence as they will need to learn how to use ICT to receive and 
understand the information provided by the teacher [14]. For example, [15] analyses different 
pedagogical practices involving ICT applied in a sample of schools in England. In all of them, students 
learn how to use new ICT tools such as a wide range of generic software to support their work in different 
subjects, multimedia resources, email… 
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Figure 1. Source: Own elaboration 

As stated in [4] “ICTs, in their role as tools added to pedagogical models, can become valuable 
resources for learning and for equipping students with appropriate personal and professional skills” [16]. 
Therefore, as shown in the diagram, Student ICT Competence Development leads to the development 
of personal and professional skills. 

Improved personal and professional skills will prepare students better for when they finish their studies 
and become part of the labour market, as they will be more competent and skilled. As stated by Wiseman 
& Anderson [17] “ICT-integration throughout education systems has the potential capacity to translate 
into labour market gains by enabling students’ self-directed and flexible acquisition, application and 
creation of knowledge” [18]. Finally, with a more skilled and ICT competent labour force and thanks to 
innovation, the country will be able to develop further as the labour force will be able to meet the market’s 
requirements [19]. Not only that, but also with an ICT competent labour force, some tasks in the 
workplace will be carried out in a much more efficient way [20]. 

2.1 Keys to success on the implementation of ICT on education 
- Leadership behaviour of school/university leaders [13] 
- Existence of champions in the school/university [13] 
- Great teacher ability to structure the learning environment [21] 
- Successful transition from traditional education to education involving ICT [4] 

A school leader is defined as an individual with leadership roles within schools such as principals, deputy 
principals, assistant/associate principals and head teachers [13]. The leadership behaviour is key to the 
championing of new technologies as its effectiveness will lead to a correct and satisfactory 
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implementation of new technology in schools/universities. To be effective in the implementation of ICT, 
they should have a minimum set of technology skills and be ICT competent [13] [22] [23] [24]. 

Champions are defined as those who take the initiative in actively promoting and building support for 
new technology in their organizations. They are confident, persistent, energy and risk-taking [13] [25] 
and are able to visualize the benefits of the introduction of technology [26]. The existence of champions 
in a school/university is very important as they will motivate others to use new technologies so as to 
introduce new and more effective pedagogical methods [27] [28] [29] [30]. 

In order to succeed, teachers must be able to “create flexible classroom learning environments.  Within 
these environments, teachers must be able to integrate student-centred activities and flexibly apply 
technology to support collaboration.” [21]. 

A transition between traditional education and ICT-involved education is taking place. Along with this, 
teachers must change their views and roles on education, and become more flexible so as to adapt to 
the new education system which involves new pedagogical methods involving ICT. For a successful 
transition between traditional education to an ICT-based education, teachers must think differently 
regarding education and the physical spaces where students can learn. They should also encourage 
learning outside the classroom [4]. 

The introduction of ICT in education can bring more benefits other than just improving the students’ ICT 
competence or ICT skill [31]. In the research made by Harris, [15] she discovered that students who 
participated in the different projects, not only did they improve their ICT skills, but they also developed 
other skills such as communication or literacy skills. Furthermore, students who participated in those 
projects which involved third parties, such as the e-pal project arranged with employees at the nearby 
Ericsson factory, developed an awareness of other people’s commitments and therefore understood 
that if someone does not reply to your email immediately it could be because they are busy doing 
something else [32]. 

2.2 Limitations on ICT in education 
It seems that the introduction of ICT in education has a positive effect on student and teacher 
development. However, it could be that the positive effects are not as great as they are expected to be, 
as it is the case of the Gulf Cooperation Council countries. The analyses reported in Wiseman & 
Anderson, [17] indicate that in GCC countries, even though classrooms are well equipped 
technologically, students do not benefit from the promotion of knowledge that technology provides [33]. 
An explanation of this, according to the paper, is that this is due to the local culture and beliefs, as well 
as the vision of teacher’s role in GCC countries, not to mention the restrictions on the internet used 
imposed by these countries. 

Besides cultural and political factors another factor that may limit the benefits of ICT in education is 
wealth. Introducing technology in education can be very costly among other things because of the high 
cost of certain hardware and software. To keep up-to-date and be well prepared for technological 
innovations and changes, institutions should purchase new technologies now and then in order to teach 
students how to use the latest technology, as the previous one may become obsolete [34] [17] [35]. 

3 METHOD 
A bibliometric analysis enables to study the trend on a concrete topic by summarizing the representative 
results of a range of documents [36]. To this end we have selected the Web of Science and included 
the topics “education”, “innovation” and “ICT”. In terms of bibliometric indicators, we use the number of 
publications and analyse the document types, publication years, organizations-enhanced, the countries, 
authors, funding entities, meeting titles and source titles. 

4 RESULTS 

4.1 Document types 
When we include the terms Education, Innovation and ICT in the Web of Science, we obtain 1.702 
results. In Table 1 we can find that 908 are articles, 763 proceedings paper, 56 book chapter, 23 reviews 
and the rest are early access, editorial material, book reviews or books. Most publications are scientific 
articles published in journals.  
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Table 1: Document types.  

Document Types Records 
ARTICLE 908 
PROCEEDINGS PAPER 763 
BOOK CHAPTER 56 
REVIEW 23 
EARLY ACCESS 10 
EDITORIAL MATERIAL 8 
BOOK REVIEW 3 
BOOK 2 

4.2 Publication years 

 
Figure 2: Publication years.  

The number of publications related to the topics of Education, Innovation and ICT has grown significantly 
since 2004, reaching its peak in 2017. It is true that since 2017 the number of publications has fallen; 
however, the numbers are very far away from those previous to 2010. The average number of 
publications between the years 2004-2009 is approximately 25 publications per year, while the average 
number of publications of the years, 2015-2020, is approximately 163, which is over 6 times more than 
in the period 2004-2009. An explanation for this growth is the increased use of technology in our daily 
life. Technology is probably the fastest-changing movement in the 21st century and it is evolving at 
exponential rates. The increasing importance and use of ICT in our daily lives has dragged the attention 
of researchers who are now willing to understand this change in lifestyle and its effect on different 
aspects of society, such as education. 

4.3 Organizations-Enhanced 
Table 2: Organizations-Enhanced.  

Organizations-Enhanced Records 
UNIVERSITY OF GRANADA 54 
UNIVERSITY OF SEVILLA 35 
UNIVERSITY OF ZARAGOZA 35 
UNIVERSITY OF SALAMANCA 30 
UNIVERSITY OF VALENCIA 27 
UNIVERSITY OF MURCIA 25 
UNIVERSITY OF BARCELONA 21 
UOC UNIVERSITAT OBERTA DE CATALUNYA 21 
UNIVERSIDAD NACIONAL DE EDUCACION A DISTANCIA UNED 20 
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University of Granada has been the most productive institution in papers related to the topic we are 
analysing. This university has a department called “Departamento de Didáctica y Organización Escolar” 
related to education in which 6 of the 15 most prolific authors work, such as Belmonte JL. Note that from 
this list of the 25 most productive institutions, 24 of them are Spanish and all of them are from Spanish 
speaking countries. Among the 24 Spanish institutions only 3 of them are private universities: “UOC 
Universitat Oberta de Catalunya”, “Universidad Internacional de la Rioja UNIR”, “Universitat Ramon 
LLull”. A possible explanation for this is that Spanish public universities usually have a greater number 
of professors and researchers than private universities due to their capacity. As a consequence, 
researchers have the ability to specialise in and cover a greater number of research areas. 

4.4 Countries publishing education, innovation and IC 

 
Figure 3: Countries publishing education, innovation and IC 

As can be observed in Fig. 3, the country with most publications on education, innovation and ICT is 
Spain with 587 records, followed by USA and 71 records, Romania with 60, Italy (59), England (51), 
Mexico (48), Colombia (47), Czech Republic (46), Portugal (46), Australia (41), South Africa (38), 
Netherlands (34), Slovakia (34), Brazil (33), Germany (33), India (33) and China (33). 

4.5 Most prolific authors 

 
Figure 4: Most prolific authors 

Before commenting on Fig. 4 it is important to notice that “Belmonte JL” and “Lopez-Belmonte J” is the 
same author, therefore he is the most prolific author on the topic with a total of 23 publications.  The 
second and third most prolific authors: Romero E and Artal-Sevil JS, as well as Artacho JM are 
researchers in the University of Zaragoza and they have published several papers together. The 
following author Sanchez SP as well as Belmonte JL, Cabrera AF and Moreno-Guerrero AJ are 
researchers in the University of Granada and they have published several papers together too, the three 
of them work at the “Departamento de Didáctica y Organización Escolar” mentioned previously.  

From the list of the most prolific authors all of them are from Spanish speaking countries except for Pozzi F. 
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4.6 Funding Agencies  
Table 3: Funding agencies. 

Funding Agencies Records 
EUROPEAN UNION EU 17 
UNIVERSITY OF ZARAGOZA 14 
EUROPEAN COMMISSION 11 
EUROPEAN COMMISSION JOINT RESEARCH CENTRE 11 
EUROPEAN SOCIAL FUND ESF 4 
SPANISH GOVERNMENT 4 

Regarding the funding agencies which have financed the research on education, innovation and ICT, 
we find that the European Union counts with 17 records. The University of Zaragoza (14), the European 
Commission (11), European Commission Joint Research Centre (11). It is highlightable that out of the 
100 publications financed by entities, the ones that have financed four or more are from the European 
region. 

4.7 Meeting titles 
Out of the 1.702 publications on Education, Innovation and ICT, 348 have been presented in three 
international conferences. International Conference on Education and New Learning Technologies 
EDULEARN has published 158 documents, International Conference of Technology Education and 
Development INTED published 104 documents and Annual International Conference of Education 
Research and Innovation ICERI, 86.  

We can see how those conferences are relevant on the development and discussion of this ground-
breaking topic. 

4.8 Source titles 
Source titles that have published more than 70 documents are EDULEARN proceedings (158), INTED 
proceedings (112), ICERI proceedings (70). They come from the conferences that we have commented 
above. Procedia Social and Behavioral Sciences is a book series.  

Regarding journals we’ve find that the most relevant are Revista Latinoamericana de Tecnología 
Educativa Relatec (24) or Pixel Bit Revista de Medios y Educación (21), which are not indexed in the 
WOS Core collection. 

 
Figure 5: Source titles 
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